TCVN TIEU CHUAN QuUOC GIA

TCVN 14224:2025

Xudt ban in 4

NHA MAY NHIET DIEN -
THi NGHIEM XAC BINH CAC DPAC TiNH KY THUAT
LO HO1 BOT NHIEN LIEU

Thermal power plant -
Firod staam generator performance test

HA NG| - 2025



TCVN 14224:2025

Lt s o s s B s BT BB assvise
I B s T i e s B T o i i i il
1 Pham vi Ap dung VA 646 Y8U BAL SRBNG . i s s b 7
1.1 Pham vi &p dung
Sk TR OO crmememnosmissmmmisimsmmmiessmmmprrs s i e s s pan perst te
1.3 Thudt ngl va dink NGITA oeeeesirs rsemrrss s s s s s masss e ssnss s nssssss o 19
t4  CopehibebEbs i s i el e
2 Dudng bao thinghidm B hod .o e e e SR 20
271  Ser 48 dréng baa thi nghidm cbia cae 18 hoi B8N AN s s 20
22 Cacohl shnhan dang vitd ciis cac dong VAL ChAE ..o s rsiens s 20
3 Céc nguyén tic va quy trinh thi nghiém xac dinh dic tinh k§ thuat 18 hoi ..., 30
T NIGUYEN BE DIIUNG oo vvaersoae st s s e et e 30
3.2 Oy trinh ] NGHIEI AB6 HOR ...t sha bt s sttt e bees 34
33 Sai 54 cho phép va 40 khong dam bao cla kit qua thl nghidm... ... e s 45
4 Cac phwong tien va phirong phap do lwomg.. ..

A0 BN B N s chvim, S e e o A A TP SRR s k)
42 CAC W BU CHNANIEE ..o cvcs o es et cmeemmeaes e s ssssses e s s et e s S 45
4.3 Choyéuchu chung v Jo lWdmg oo iens e S S e e A1
R T 1T R e 1 e PR e e R e |
4.8  EBoapsuat

A EIre B B0 CoUE T T TUEBEND s s i S i SR A 81
UL IR INGY s i mmi i o e b i 5 s e ey B bt 83
4.8  Ldy mau nhidn [iéu rin va chdt hdp thi.. e e eess s emsensseenesasemererasmns 87
4.9 LAy MAU DRI 80 BNG VA KRiov.ocveerrovsisssesionsssssestissss sisis hassasssssssssssss isss s ssssesnasans s 193
4.10
411
4,12
4,13
415 0 OO T RN W55, s A b i be s e gl
418 Do 1n that do truyBn nhigt ol xa va adi u trén cdc bé mat .......
5 Tinh tofin két QA thi NGRIBAT ... .c..icemcees e A R AR

B U T UG v o e e s AL a4 AN 1 kst 100
BB CBNMIBUAE, . coermarssressrmsssener ven sssepssrremsyy bbb o SEOMAAS orbEr d EEoAAomo Rr S adR 105




TCVN 142242028

2.4
5.5
5.6
57
5.8
39
3.10
511
5.12
513
5.14
515
5.18
5147
5.18
5.18

520

Nang lurgng dAu 1a (0r0h W, AT i R R 105
ARG NI BB VRO i s 6w v bdos b s s ssisa st YO
AN BENG NN WPOTID. oo vsesssseemseetsss tessssessi tsessess sosrasssms o eonssssnssscmsmsasnscnssssmssensssnss s 107
LT =TT =L | TSP L 108
O AT T ML ... oot o i o o et s B s SR A 1 110
D¢ tinh oz chAt hép thy va cée chat phu gis KREE ... oo -T2
£5G 1inh cda khdng khi cp cho Qua I GREY i e ssssiimmmissmmsrssss ssssssees ssssssn 119
CA 580 PHAM O KNGH.v.eeisvens s osresen s rsmsssssssssmstos e snmsssnsssossssiossssensesssssssasssosesosseee . 125
Whigt 48 kheing khi va khoi 128
Céce thn that ... L132
Mhigt dang adp : 3 R
Tinh toan 6 khdng dam baa clia két qua thi ngREM ..o i, 143
Cac thang 0 van hanh khac .. OO I'1
Hidu chinh thea cac difu kién éu chudn hodc digu kign thiét ké... SOV | .

Enta.n pi cla kh{mg ki, khoi va cac dnng vat chatl khac dugc yéu l:éu dé tinh foan can I:mg
Céc ky hidu s dung trang cac cang thirs tinh toan

& Bao cio két gud thi nghigm ... T " i i R S e o

6.1
6.2

Y&u cu U s g e o B SO A S Y SRR ST
MG AUNG DAD CHD cvcrriar cavminrensonrmsassuerrans s srsmsrss s ssnnas rvmsespens s ssessvessarsmes passasans o s svenn

7 Phan tioh a9 KNONG TR DA o...umumsuniisiionisssiitessssssssssissaessissoissasisssnmiossssionssssssisntssesssoas 200

5]
T2
73
74
7.5
T8

Gio T e R TR R R 200
GAC AT DI 00 BN oot s irin o e i s e s T, 201
Piéan tich 80 khdng dam bao trude thi nghiém va 1ap ké hoach thi nghiém... .. ... ... 08
Céc cong thiv vaquy trinh xdc dinh 39 1&ch chudn d& wvoc tinh sal s nglu nhién...........108
Céc chng thire va phurong phap x4c dinh 94 khang dam 030 Né tEng ..o e merrer et 17
Bd khong didm bao cla ket guad thi ngRIEM Lo 124

Phu luc A (Tham khao) Cac bidumautinh todn. ... e 26

Phy lyc B {Tham khaa] Xac dinh higu suft tha then phuong phap can bdng nghich va
phmng phap can ba ng thu;n Kac dinh hiéu suat theo nhigt tr|| thip theo phuong phap
can bang nghich ... S A B R  esei T]



TCWN 1£224:2025

Lé&i nai dau

TCWN 14224:2025 duge bign soan dua trén co s@ tham khéo tigu chudn
ASME PTC 4 - 2013, Fired Steam Generators = Performance Test Code (Lo
hoi @t nhién ligu = Tidu chudn thi nghiém déc tinh k7 thust).

TCWN 142242025 do Héi KHKT Mhiét Vigt Nam bign soan, B3 Céng Thuong
& nghi, B8 khoa hoc v Cng nghé ihdm dinh vé cding bd,
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L&i qii thisu

Tiéu chudn nay duee xdy dyng tén co st tham khdo tiéu chudn ASME PTC 4 - 2013 Fired Steam
Generators = Performance Test Code (Ld hoi dot nhign iy — Tigu chudn thi nghiém déc {inh ki thuét)
cda Hiép hai ki sw co khi Hoa Ky (ASME).

Tigu chufin ASME PTC 4 12 mdt tidu chudn duge thira nhan rong rai trén thé gidi va dang duoc ap
dung dé thi nghiém xéc dinh cac dc tinh ky thuat coa 16 hot trong gisi dean nghiém thu hon cong va
trong qué trinh van hanh tai hau hét cac du &n nha may nhiét dién wén thé gidd, trang @6 cb cac nha
may nhiét dién tai Viét Nam.

Céc ndi dung co bidn cda tigu chudn nay vé quy trinh thi nghiém, pheong phap do lueehg, lioh toan ket
qua thi nghiém, bac cao két qua thi nghiém va phan tich dé khing dim bao cia két qua thi nghiém
hoan todn twong dirong voi ASME PTCA - 2013, Mt s ndi dung trang tiéu chudin obe duoc sép xép,
bé euc lai 8 dam bao tudn 1hd cac quy dinh vé trinh bay va thé hién ndi dung cla fidu chudn qude gia
thea TCVM 1-2:2008.

Tidu chudn nay st dung céc tai liéu vign dén trong ASME PTC 4 va cac fiéu chudn qudc gia (TOVN)
tireng durang w6i cac figu chudn trong 1ai lieu gée. Cac ky hidu sl dung trong céc bidu thire tinh toén
hoar toan déng nhat vdi cac ky higu trong ligu chufn ASME PTC 4, Céc dai legng, don vi trang tiéu
chudn nay sir dung Hé don v do hetng qudc 1 {81) dwge quy dinh trong TCWN T870 (150 80000).
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Nha may nhiét dién —

Thi nghiém xac dinh cac déc tinh ki thuat 16 hoi dét nhién liéu
Thermal pawer pfant —

Fired steam gnerafor performance test

1 Pham vi ap dung va cac yéu cau chung
1.4 Pham vi 4p dung
Tidu chudn nay ap dung g€ thi nghigém nghiém thu va xac dinh cac ddc tinh ki thuat cda cac 16 hoi ddi

nhién fidu trang nha mdy nhigl dién, bao gbm cdc 16 hoi ddt than, ddt dAu, ddt khi hedc cdc nhién ligu
hydrocarbon khac.

Tiéu chudn nay clng cd thé dp dyng cho cdc 1 hoi 86t céc loai nhign ligu khac, nhung ciin leu § ring
dé khang d4m bdo clia k&t qua co thé lén hon do tinh bt dinh cla cde nhign ligu ndy so v than, dhu
hodc khi gL
Tiéu chuin nay ca thé dwgc s dung dé x&c dinh cac d4c tinh ki thudt sau day.

{a) Hiéu sust

{b} Mang lwong d4u ra

{c) Cang suét

{d) Mhiét dd hai va pham i kiém soat

() Nhiét 48 khdl thai va nhidt 45 khang khi cdp vao 1

(R T¢ 18 khang khi thira

{g) Tén that &p sudt trén dwdng nurde, dudmg hal

(h) Ton that &p sudt trén durdng khang kni, durdng khéi

() 6 rdlot khang khi

(j) Mtrc do khir lua huynh

(k] Ty I& mol canxi trén lu huynh (CalS)
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{j Lru lwong nhign B8y, khdng khi va khai
{rm} Ham lwong carbion chira chiy hét va kn thit do carbon chira chay hét
Khéng yéu chu phai xac dinh dng theri 1A ¢ cac dac tinh nay trong mal thi nghigm.
Viéc xac dinh cac dac tinh koj thut trén déy dirge thire hién nhdm céc muc dich’
{a) Sosanh cAc dac finh ki thuat thurc té vl cac dac tinh deos ddm béo
{b) Sa sanh cac ddc tinh ki thudt thuc té vii cic dc tinh tham chidy
{c) So sanh céc didu kign hode cac phireng thive van hanh khae nhau
{d) Xac dinh cac dac tinh ki thudt cu thé ciia cac ba phan hodc cac thanh phin don I
(2) $o sanh cac dic 1inh k§ thudt khi 46t cac loaf nhién ligu thay thé
{fi Xac dinh cac tac dong cla viée sia chiva, odi tao thiét b
Tigw chudn nay cing dira ra cac phuong phép chuyén dbi cac dac tinh nhat dinh & didu kign thi nghigm
sang cac dac tinh trong cac diéu kién cu thé,
1.2 Tailidu vién dan
Cdc tai ligu vien ddn sau rat can thigt cho ap dung tigu chudn ny. B4l vl cdc 1ai ligu vign ddn ghl nam
céng bé thi ap dung phién ban da néu. B4 véi cac tai ligu vien din khdng ghi nam cang bo thi ap dung
phign ban mai nhat, bao gdm ca cac stra déi (néu oo},
TCWN 318 (IS0 1170), Than vi cdc = Tinh k&8t qud phdn tich & nhimg trang thar khac nhau,
TCWN 1692 {130 18283), Than &4 va cde - Ly méu thi cong
TCVN 2680 (ASTM D482}, San pham ddu md - Phuong phap xac dink iro,

TCWN 2692 (ASTM DS5), Sdn phdm ddu md v bitum - Mde dinh ham luong nube bang phueng phio
chung eat.

TCWN 4917 (IS0 540) Than ¢4 va cdc — Xéc dinh tinh ndng chéy cla tro.

TCWN 8594 (ASTM D17298), Dau thd va sdn pham ddu md dang Iéng - Xac dinh khdi iromg ridng, khéi
lueng nigng fuemg d0i, hodc khii lurng AP! - Phuong phap iv trong k&

TCWN 8777 (ASTM D4057), Ddu ma v sén phdm dau mé - Phuong phip 18y mau thi céng

TCWN 8113 (IS0 5167), So ddng iy chdt bang thigt bi chénh &p gdn vao dng dén cd mat cét ngang trén
chéy ddy

TCWN 9595-3 (ISOMEC GUIDE 08-3), £6 khing dém bio do — Phdn 3: Hudng ofin irinh by 0o khdng
dam bdo do (GUM. 1095).

TCVN 9794 (ASTM D1945), KAl thign nhign — Phuong phép phan tich bang sac ky khi

TCWN 12553 (ASTM D3588), Nhién lidu dang khi - Xac dinh nhidt Iri, hé 8 nén va ty khdi.

ASME PTC 4.3, Air Heaters | Thidi bi sdy khang khi),
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AEME PTC 11, Fans (Quat).
ASME PTC 19.1, Test Uneerainty (86 khdng dim baa cla thi nghiém)
ASME PTC 18.2, Pressure Measurement (o ap sr.rétJ.
ASME PTC 19.3, Temperalture Measurement (Bo nhiét 43).
ASME PTC 19.5, Flow Measurement (Bl I furmd).
ASME FTC 19.10, Flue and Exhaust Gas Analyses (Phan tich khdi va khi thai).
ASTM C25, Standard Test Methods for Chemical Analysis of Limestone, Quickiime, and Hydraled Lime
{Céc phueng phép thir tidu chudn dé phan tich hda hoc a4 vdi, véi sdng va vai idi).

ASTM D240, Stsnderd Test Method far Heat of Combustion of Liquid Hydrocarbon Fuels by Bomb
Calorimeter (Phuang phap thir tiéu chiudn 08 xéc dinh nhié! ti nhién iéu hydrocarbon [dng bng bom
ahiet hong)

ASTM 01552, Slanderd Test Method for Suffur in Petroleum Products (High-Temperature Medhod)
[Phuong phép this lidu chudn &8 xée dinh luu huinh trong cac sén pham déu mé (Phucmg phap nhidt &6
caall.

ASTM D1B26, Standard Tast Method for Calonific (Healing) Value of Gasas in Nalural Gas Range by
Continuotis Recording Calonmater [Phuong phap thir by chudn 68 xac dinh nkigt tr] ctia cée khi trong
kh! it thisn nhién bang nhidl fuomg ké ghi fian tie].

ASTM 2013, Standard Practice for Preparing Coal Samples for Analysfs (Tiéu chudn thue hanh vé
chudn bi mau than Gé phan tich),

ASTM D2234, Standard Practice for Callection of 8 Gross Sample of Coal (Tiéu chudn thuc hanh dé thu
thdp mdu thé cia than).

ASTM D31T4, Standard Test Method for Ash fa the Analysis Sample of Coal and Coke from Coal
(Ehueng phap thir tu chudn dé xéde dinh &b tro trong méu phan tich than va cdg tirthan)

ASTM D3177, Standard Test Methods for Tolal Sulfurin the Analysis Sample of Coal and Coke [Phuong
phép thir tidu chudn dé xdc dinh téng e hufnh trang mau phan tich than vé coc)

ASTM D3180, Standard Fractice for Cafculaling Coal and Coke Analyses From As-Determined lo
Differant Bases (Tiéu chudn thws hanh dé linh tadn chuyén d6i thanh phan than va cic Ir gi tr xac dinh
sang cac gid tr cor s khdc).

ASTM D3302, Standard Test Method for Total Maisture In Coal {Phuong phép thi lifu chudn g2 xée dink
téng &6 &m trang than).

ASTM D4238, Standard Tes! Method for Sulfur in the Analysis Sample of Cosl and Coke Using High
Temoerature Tube Fumnece Combustion (Phuong phép ihlr iy chudn dé xac dinh luu huynh frong méau
phén tich than vé céc bdng cdch &t rong ié dng nhidt &3 caa),
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ASTM D4803. Siandard Test Method for Heat of Combusfion of Ligusd Hydrocarbon Fuels &y Bomb
Caladmeter {Precision Methad) [Phuong phap Mk iiSu chudn 88 xdc dinh nhiét nhigh in nhen lidu
hydracarbon ng béng bom nhigt lvang (Phirong phap chinh xac)]

ASTM DS142, Standard Test Methods for Proximate Analysis of the Anaiysis Sampie of Coal and Coke
by Instrumental Procedures (Phirng phdp thir tisu chudn 6 phan ich gdn ding mau phén tich than vé
etie béng cac quy trinh cdng cu).

ASTM D5287, Stendard Practice for Aulomatic Sempiing of Gaseous Fuels (Tidu chudn thuc hénh vé
téy méu tir ddng nhign iiéu khi),

ASTM D58373, Standard Test Mefhods for Instrumenfal Determination of Carbon, Hydrogen, and Nitrogen
in Laboratery Samples of Coal (Fhucng phap i idu ehudn 08 xéc dinh carbon, hydra va nite frong céc
mdu than béng dung cu irong phong thi nghiém).

ASTM DE3ES, Standard Test Method for Gross Calorific Valua of Coal and Cake (Phirong phap thir féu
chudn g8 xac dinh nhiét trj taén phan cia than va cde).

ASTM DE316, Standard Test Method for Determinafion of Total Combustible, and Carbonale Carbon in
Solid Residues From Coal and Coke (Pherong phép thir idu chuén 88 xéc dinh tdng carbon, carbon chiy
duros vé chil khéng chéy duoc trong xf than va cdc).

|IEEE 120-1989, IEEE Master Test Guide for Elecrical Measurements in Power Circuits (Huting dén kiém
fra tdng thé oia IEEE cho cac phép do didn trong cdc mach ngudn).

1.3 Thuat ngir va dinh nghia

Céc thuat ngd va dinh nghia dudi 43y dwoe 4p dung trong tigu chudn nay, Béi véi céc tinh toan, 4p dung
Hé don vj do lwbng qude té (SI) duoe quy dinh trong TCVN 7870 (ISO 80000).

1.31

Ba chét hip thu {spent sorbent)

Chat ran can lai sau khi [am bay hoi dé &m trong chét hap thy, sau khi nung khé hodc khir nudes vé tang
khéi leeng do qué trinh sunfat héa.

1.3.2

Buéng dot (combustion chamber)

Mt khdng gian kin dirgc thidt k& cho qua trinh dét chay nhign g
133

B¢ giam on {desuperheater)

Thiét bi dé gidm vé kiém sodt nhidt 88 cla hoi qué nhisl

134

Ba say khéng khi (air hester)

10
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B4 trao d4i nhiét thwe hign qué trinh truyén nhiét cda mai chat cd nhigt 44 cao nhw khdi néng cho déng
khang khi cdp véo 15, B§ s8y khéng khi héi nhiét gbm cac kidu hal ng3n va ba ngan, voi cac phén t trae
déi nhiét cé dinh hodc quay. BS sdy khang khi thu nhiét gdm c4c loal éng, tAm va &ng nhiét,
1.5
Carbon cd dinh (fixed carbon)
Phan khdi legng cila nhign ligu ran con lai sau khi tnz 8 ham legng tro, chat béc va ham lugmg am.
Carhon of dinh dirpe xéc dinh thea tigu chudn ASTM hofic TCVN thich hop, (Xem thém chét bidc).
1.3.6
Chét bédc (volstile matter)
Hao hut kndi Irgng, khang tinh phan &m, kni nhien (16U rdn duee rung trong digy kién khdng tiép xic
khang khi dudi cac didu kien xa¢ dinh. Chét béc duoe xée dinh thes figu chudn ASTM hase TCWN thich
hep.
CHU THICH: Xem thém Camon o Snh [1.2.5),
1.3.7
Chat hap thy (sorbent)
Chét hoZc hop chét tao ra cac phan (ng hoa hoc 38 gil lai (hedc trung hoa) chét gdy & nhiém,
13.8
Ché da thi nghiém (fun)
Mot tap hop ddy G0 cac quan trc dwee thie hign trong mdi khodng thei gian véi mit hedc nhidu bien
déc 1ap durge duy trl hdu nhur khéng dbi.
CHLU THICH;: Tap hop o quan Irdc dwoe fis hign tong mat khedng thl gian nhd: dnh cén Gepe ggi lamit chudi da.
1.3.9
Cong suit (capacity)
Lwu heng khdi heeng lém nhit cda dang hei chinh ma 16 hod 66 kha néng tao ra lién tye voi cac théng
sé hoi wé cdu hink chu trinh xae dinh (bao gém ca led legng %3 16 va leu hegng hed phu dege quy dinh).
CHU THICH: Gid th nay cbn diren oot 1 “mive 1 Bén we téi da” (MCR —maximum continuaus rating).
1.3.10
Cong suat dinh (paak capacity)
Luru kegng khdi Iwong 1én nhit cla déng hai chinh ma 16 hoi ¢d kha nang tao ra véi céc thang sé hoiva
cAu hinh chu trinh x&c dinh (bao gdm c luu leeng xa 16 va luu Iwong hel phy duot quy dinh) & ché da
hoat dang khang lign tye (4G 12 trong mat khodng thé gian nhét dinh ma khang dnh hudng 8én heat
aong sau nay cda la hoi).
1.3.11
Dung sai {talerance)
11
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Mirc sal léch co thé chap nhan dwoc gitka két qua thi nghiém va gia tri darh dinh hodc gia tr am bao
ciia dal wreng do. Dung sai 2 cac gia I sai Bch dwge thiing nhét theo hep dong doi voi két qud thi
rghiém hodc cac théng sa Jam bac va khong phai 13 mét phan cia Tidu chuan thi nghiém dac tinh,

13.12
Bo khong dédm bao (uncerainty)
Gi&i han sal s wéc tinh clia phép do hode két qua ddi véi mét pham vi phi nhét dinh, 6 khang dam

béde dinh ra mat ddi ma gi# I thee dueoc ky vong 58 nédm trong 46 véi mét xae sudt nhat dinh. B4 khong
dam bda cia thi nghiém bao gém ca da khang dam bda ngéu nhién vé 45 khdng d38m bo hé théng.

1.3.143

D5 khéng ddm bao ctia thi nghiém [lest uncertainty)

D khéng dm bdo cla thi nghidm 1 két hop cda d& khong ddm bdo ngdu nhign va hé thing.

1.3.14

Bd khong dam bao hé théng {sysiematic uncartainty)

Gia tn dc tinh oy thé béng 56 cla sai sb hé thang.

1.3.15

B6 khong dam bao ngdu nhién (randem uncerlainty)

Giatr wde tinh cu thd héng ad clia cac sal sb nglu nhién, Gia trj nay thieémg dwore dinh eong héng 34
Iech chufn eda gid tr truna binh dai vai mat 18p hop dir idu thi nghigm.

1.3.18

Da 1ach chudn (slandard deviation)

Cac loai @5 léch chudn duge x&c dinh trong phan tich théng ka (vi dy: d6 &ch chudn tdng thé, 8@ lech

chun cla méu, 4 léeh chudn cla gia tri trung binh), Trong Tiéu chudn nay, thuat ngi "6 léch chudn"
duwaic sir dung & chi d6 léch chufn ciia gia tr trung binh, trir khi ¢o quy dink khac.,

1.347

Gia tri ngoai lai (outlier)

Diém dir ligu dirgre danh gia 1 khang hop le.

1.3.18

Giin éng siy so bé khdng khi (air preheater coils)

BA frao ddi nhiét thuding s dung hof, nude ngung hodc glycol 38 gia nhiét khang khi cAp vao 16 hoi va
thirémg diroc sif dung d2 phang ngira sir n man trong bd sy khang khi b8 nhigt va thu nhigt,

1.3.19
Ham heeng &m (maisture)

12
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Ham long nurdre (& pha ldng hodc pha hot hién dién trong nhién ligu, Ham lvong dm frong nhién igu
duge wac dinh theo tiéu chuan ASTM hodc TGN thich hop.

1.3.20
Ham lromg tro (ash)

Thanh phén khodng chét khong chay duwec ca nhign ligu cén lai sau khi 08t chéy hoan toan méu nhign
liéu theo tigu chudn ASTM hodic TCVN thich hop.

1.3.2
Hao hut khi nung (loss an ignition)
Therémg dirgs viét 181 1a LON. L3 hag hyt vé khdi lvong cda mdt mau by (tro) kha, tinh B3ng phan trdm,

xdy ra gira hai mirc nhigt d6 (nhigt 46 triede khi nung va nhiét 6 nung), Thuong duegc s dung 48 tinh
gén dtng lurgng earbon chira chéy hét trang tro «i,

1.3.22
Hiu sudt chéy (combustion eficiency)

Pai lwgmng 38 danh gis mie 36 hoan toan cia qué trinh cxy héda tAt 4 cae hop chél trong nhign li2u. Dai
lrgng nay durge wdc dinh bdng ty 54 gilra nhidt leeng thue té dwge oidi phéng i qud trinh chay vl nhiét
Ieng kn nhat co thé nhan dugc tir qua trinh chéy,

1.3.23

Higu suat nhién lidu (fuel efficiency)

Ty 12 gi¥a nang lugng dau ra va néng lugng d4u vao dua trén héa nang cla nhién lidu,
1.3.24

Hidu suat thé (gross efficiency)

Ty |& gitra néng lrong dAu ra va dng néng luemg di vao pham i la her,
1.3.25

Hé tro xi (ash pit)

Hé hodsic phéu rge bé tri ben dudi bubng ddt, 1a nei thu gom va thél tro o,
1.3.26

Hi |ura (reinjection)

Bua ird lai hodc bai tudn hoan val chit vé lai budng ddt,

1.3.27

Khdi thai (flue gas)

C4c sdn phdm dang khi cda qué trinh chéy, bao gdm ca khang khi thika.
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1.3.28
Khang khi cap mét (primary air)
Wan chuyén va lam kha than 1(r may nghién than dén vai dét trong céc 16 hoi dét than ghun, Khéng khi
cp mat thudmg cd nhigt 4o khde voi nhiét 46 cla khang khi cip hal khi réi khéi b sdy khing khi hdi
nhiél trong cac lo hei o 16n va thirdng chiém dudi 25% téng legng khong khi cdp che qua trinh chay.
Lo herl €t ddu va 3dt khi therémg khong cé khdng khi cdp mét. Khéng khi cép mot 1a khéng khi duge s
dyng dé tzo lom sai cho val iéu & day budng dét trong cdc & her Iap s0i win hoan.

CHU THICH. Khéng khi cdp mdl cén durgre gui b gid cép mét hay gid so cdp,
1.3.29
Khéng khi cdp hai (secondary air)
Phén cin 1ai cla leeng khang kbl cén thiét cho qué trinh chay ma chiea duos cung cip béng khéng khi
chp mat trong cAc B hod 48t than phun va a8t Iép 581 Trang cac 14 hat ddt bang dAu va ddt khi, tat ca
khéing khi cAp cho qua trinh chay i ra khéi bd séy khang khi thema duoe gol 18 "khang khi cdp hai®.
Khiing khi cAp hal cd thé droc tach thanh luéng gio xiét hodic esde ludng khac khi di vao budng at: tuy
nhién, da vén 14 knong khi cap hai cho dén kni dugc cp dén hop gié

GHLU THICH: Khéng khi e4n hai cdn dwoe ooi 14 gid cAp hal hay 0ld thi: edp.
1,3.30
Khéng khi khac (gther alr)
M8t 58 cach bo trl wa phan phai khing khi chay khac {vi du: gia xiél, khong khi cip baj cd thé gap phai
trang ¢4 qué trinh chéy dirgie 08 edp trong Tleu chuan nay,
1.3.3
Khang khi Iy thuyét {thecretical air)
Lirgrnig khang khi céin thiét 88 cung eAp lomg axy chinh xdc cho qua trinh 88t chay hoan loan mat luong
nhién ligu nhat dinh.
1.3.32
Khéang khi Iy thuyét dwgre higu chinh (corrected theoretical air)
Lwory khang khi ly thuyét da duge higu chinh theo phén carbon chira chay hét va leong oxy bd sung
dé hoén thanh phan tng sunfat hoa.
1.3.33
Khang khi ré lot {infiltration air)
Khéng khi bi rd lot vao ban thé 16 hoi.

CHU THICH: Ra lot khiag kil ¢3n degrs goi 14 1ot g1 rang ¢2c ba phan cia 1 hel nhu 58 sdy khdng kal, budng 340,
1.3.34
Khéng khi thira (axcess air)
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Phan khéng khi duwoe cung cip thém dé dét chay nhién lidu, ngoal legng khing khi Iy thuyét 48 duee
hiéu chinh. Khéng khi thiza dwge bidu thi bing phan trim khéng khi Iy thuyét 32 dugc higu chinh trang
Tiéu chuén nay.

1.3.35

Khir |ru huynh (sulfur capturefretention)

Phan [y huynh di vaoe cing véi nhién liéu nheng khong thodt ra kndi 16 hod dudi dang 505,
1.3.36

Khie nuedre (dehydration)

Phan (?ng héa hoc thu nhigt xdy ra khi niede oo gidl phéng t canxd hydroxit 32 tao thanh canxi oxit,
fhodc tir magie hydraxit 36 tao magie oxit,

1.3.37
Lép sbi (fluidized bed)

Mét 1ép chira cdc hat chay dugc va khéng chay duge b kich thirde thich hop, thing qua lép d6 chit
luwu {khéng khi trong 18 hoi Iop s67) duge théi il dudi 18n trén wSi van tde @l 1én, truyén chuydn ddng
cho céc hat d& 120 ra mét Iép hat le Ing gidng nhur mét Iép chét 13ng.

1.3.38
Lérp séi bot (bubbling fuidized bed)

Lérp sdi ma treng 46 van tde khong khi 1ao s8i nhd hon van the gici han cda hiu hét céc hat don. Mt
p!_'rén khi di qua Iép shi theo dang bat khi. Bidu nay tao ra mdt viing khéc bigt cla lap hat da mdt legng
nhé cda Iép hat bl cudn &1 b&i khong khi 1ao sbi.

1.3.29
Lérp s8i tudn hoan (circulating fluidized bed)

Lép sbi ma trong 86 vén tac khang khi tao s6i virgt qua van téc gidi han clia hiu hét cic hat don, ad
mang chiing ra khdi budng dét va sau dd Swoe tudn hoan tré el

1.3.40

Nang lwgng dau ra {outpu)

Nang lrong diroe hidp thu boi mai chit lam vige ma khong dugs phuc hdi trong pham vila hol.
1.3.4

Nang lweng dau vao (input)

Téng hda nang ob s&n trong nhign lidu, Nang luong ddu véo duge tinh theo nhiét i cao.
1.3.42

Nhién ligu chura chdy hét (unburned combustible)

13
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Phén chay durpe cla nhign lidu mé chiea bi axy hoa hodn fodn.

1343

Nhi&n liéu thye dét (as-fired fuel)

Mhién liéu & trang thai nhu khi dwoc cdp vac dwdng bao thi nghiém |8 hod.
1.3.44

Nhiét ddng gdp {credits)

Céc ddng nhigt di vaa dudng bao 6 hol, ngodi héa nang trong nhién lidu thee dét. Cic déng nhidt déng
gap nay bac gém nhiét vat b (12 mdt ham phu thude vao nhigt dung réng va nhiét &4) trong nhién liéu,
trong khéng khi 6i vao va hod phun tén swong nhign i§u; nhiét ndng duoc chuyén hoa tir dién nang trong
may nghién, bom 1uan hoan, quat cdp mdt va quat tudn hoan khéi; va céc phan (g haa hes nhw sulfat
héa. Nhigl dong gop cb thé co gid trj &m, vi du nhw khi nhigt dé khang khi thip hon nhigt 48 tham chidu.

1.3.45

Nhiét 4@ khdéi thoat (exit gas temperature)

Nhiet g6 trung binh cla khai thai ra khoi dwding bao thi nghigm 1o hoi, Nhigt 68 ndy od thé oo hodc khang
dugc higu chink theo mize lot glé trong bd sdy khang khi.

1.3.46

Nniét 80 néng chay cla tro (ash fusion températures)

Bdn nhiét da [nhidl d& bién dang, nhiét d6 hinh cdu, nhiét 8 hinh ban cu va nhiét 35 chdy) dugc xae
dinh ddi véi ra cla nhién ligu nhit dinh theo tidgu chuan TCVYN 4817 (IS0 540) hodc tigu chudn tich hop
khac.

1.3.47

Nhiét 34 tham chigu (reference lemperature)

Méc nhigl 96 ma theo do cac dong nhiét 3i vao va di ra khoi pham vi 16 hoi Sroc so sdnh 38 tinh toan
cac dang nhigt vat [y dang gop va cac thn that nhiét.

1.3.48

Nhiét tri cae (higher heating value)

Téng néng leang gigi phing trén mit don vi khdi lwong nhign lidu khi duec dét chéy hozn toan, duge
xde dinh theo tigu chudn thich hop. Nhigt trj czo bao gém nhiét &n cda hoi nude. Néu nhiét trf duoe do

& didu kign thé tich khéng i, thi gid tri do dwec ndy phai duoe chuyén 368 sang nhiét i & ap sudt khéng
a4i 44 s dung trang Tidu chudn nay.

1.3.49
Nhiét tri thp (lower heating value)
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Téng lrong nhigt dirge gidi phong trén mat don vi khdi lwong nhidn liéu trir di nhiét &n eda hei nude
trong san pham chéy, dwroc xac dinh thea tidu chudn ASTM hodc TCWN thich hep,

1.3.50
Nung kha [calcination)

Phan (rng hda hoc thu nhiét xdy ra khi carbon dioxit Swoc gidi phéng tlr cany carbonat 42 taa thanh oxit
canxi, hodc tir magie carbonat 4é tac thanh axit magie.

1.3.51
Pham vi kiém soat {control range)

Dai chng sudt ma trong 86 nhigt d5 hoi ehinh varhode nhigt d6 hot 18i nhiét oo thé duge duy 1 & didu
kién dinh mikc.

1.3.52
Pham vi phi {caverage)
Ty 18 phin trém két qua quan trie (fo leang) cla mét tham sb dy kidn et thé s& khac v oid i tee cia
tham sé 46, nhung khdng virot qua dd khang ddm bdo,
1.3.53
Phan tich gan dling (proximate analysis)
Phan tich trong phang thi nghigm thea tidu chuan ASTM hodc TCVN thich hop cla mat mau nhign ligu
dé dira ra ty I8 phin trdm khol legng cla carbon cd dinh, chit bie, d6 4m va chét khong chay duge (tra).
CHU THIGH: Phan fich gn ding ein S0oeac 12 phin tick thanh phin céng aghd.
1.3.54
Phén tich cic nguyén ta chinh (ultimate analysis)
Phan tich trang phéng thi nghigm theo tigu chuin ASTM hadc TCVN thich hop cla mot mau nhién ligu
g8 dira ra 1y phin tram khéi lwang cia carban, hydra, axy, nite, leu huynh, 86 Am va tro,
CHU THICH: Phan tich céc nguyén 18 chinh cin depcged 14 phén tich thanh phin nguyén b,
1.3.55
Phwong phap cén bing nghjch (indirect method)
Con dwere goi 14 *phireng phép ¢an bing nang eong” (energy balance method). Phirong phép xéc dinh

higu sudt 16 hol bing cach tinh todn chi tiél tt ¢a cac dang ndng legng & vao va i ra khai pham vi
duwéyng bao thi nghigm la ko,

1.3.56
Phwong phdp cin béng thudn {direct method)
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Cén duge goi 1a “phuang phap nang lrong ddu vao — dAu ra” {input - output method). Phirang phap
x&c dinh higu sudt & hel bing céch do Irvc tiép nang Ieng G4u ra va néng Iweng dau vao.
1.3.57
Sai 56 ngdu nhién (random arrar)
Sai s6 ngdu nhién la mat dai lrong thdng ke va duoc ky vong 13 ca phin bd chudn, Sai s6 ngdu nhign
I két qua elia vigc thue hign cac phép do lp lai cla ciing mit Jai leeng, béd cling mdt hé thiing do, do
cling mét ngudi de, nhung khdng mang |ai c4c g b giding hét nhau,
CHU THICH: Sal 56 nadu nhisn cén dwoe ool 1 “sai 2d chum®.
1.3.58
Sai 6 hé thong {systemalic aror)
Sai st hathdng 1a sai léch gitra gia trj trung binh cda tap hop cac gia tri do dugc so vei gia tri thye. Sal
50 h thing thuc hay sai 55 khing 6di & dai lugng dac trung cha mei thanh phén trang bt ky phép do
nao tir tap hop di igu do duge.
CHU THICH: Sai 56 hé théng can e goi 13 "sai 88 chéch’,
1.3.59
Sunfat haa (sulfation)
Phén (ng hoa hoc tda nhiét xay ra khi Ca0 kél hop véi O va 50; da 1o thanh CaS0..
1.3.60
Thi nghiém {test)
M5t chudi de / ché 85 th nghiém don 1€ hodic két hop cla mét logt chdl do / ché 88 thi nghiém nham

mue dich xac dinh cde dc tinh wan hanh, Mt thi nghigm thudng bao gdm it nhét hai chudi do / ché dé
thi nghigm.

1.3.61
Thn thit {losses)

M#ng lwgng thodt ra khdi pham vi deéng bao thi nghiém 1é hed, ngodi ning leeng cé trang céc déng
nhit dau ra,

1.3.62
Tro bay (fty ash)

Céc hat tra b cudn theo khéi thai ra khdi dudng bao thi nghigm l hoi.

1.3.63

Tro day (bottom ash)

Toan kg phén tro xi duge loal bd khdi budng dét, ngoai phan bi cudn thea khai thai.
1.3.64

18
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Ty 1& mol canxi trén luu huynh (CalS) {calcium-te-sulfur malar ratia)
Tdng sé mal canxi tir may cap chét hip thy chia cho tdng sé moi leu huynh trong nhign liéu,
1.4 Cac chir viét tit
Trong Tiéu chudn nay st dung c4c chi viet tal dudi day;
APC: air preheat colis - gian éng ey so bd khang khi
APl American Pelraleum Institute — Vién dau khf Hoa Ky
AQC! air quality cantral — thiét bi kiém soat phat thai (kiém scat chat lueng khong khi)
Ar: argon — agon
C: carbon = carbon
Ca(0H)z:  calcivm hydroxide = canyi hidroxat
Cad: calcium oxide - canxl oxit
Cars: calcium-to-sulfur ratio — i 1& canxi trén |ty huynh

CaS0y  calcium sulfate — canxi sunfat

Cco: carbon monoxide — carbon monoxit

CO: carban dioxide — carbon dioxit

Cos carbanate — carbonat

CT: current transformer = may bién dang

ESP; electroslatic precipitator = b§ loc byl tinh dign

FID flame jonization detectar — ba cam bign fon haa ngon 10a ( cdm bién gidm sat ngon Iba
Ha: hydrogen = hydro

H:S: hydrogen sulfide = hydro sunfua

HAGC:  hot air quality control — thidt bj kidm sodt phat thai tir khai néng

HHW: higher heating valua — nhidt tf cao

HHWF higher heating value of fual — nhiét trj cao cia nhién ligy

HHYGF:  higher heating value of gaseous fuels — nhiét fri cao cla cac nhién ligu khi
K0 potassium axide — kall oxit

Lal: loss on ignition = hao hyt khi nung

MgCOs  magnesium carbonate - magie carbonat

Mo(OH)::  magnesium hydroxide — magie hydroxit

MaC: magnesium axide — magie oxit
Nz nitrogen — nite
NaQ: nitrous oxide — nile exit

MNaz0: sodium oxide - natri oxit
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NH:: ammania — amonisc

MIST: Natianal Institute of Standarde and Technology — Vién Tiéu ehudin va Céng nghé Quéc gia

(Hoa Ky)
N nitric oxide - nitor axi
NO;3: nitrogen dioxide = nito dioxit
NC: nitrogen axides — cac loai oxit nite
Oz oxygen = axy
O nzone — ozen
PA: primary air — khang khi cép mél
PTC: Performance Test Code — Tiéu chudn thi nghiém dac tinh ky thudt
RH: reheater or relative humidity — b 11 nhigt hofc 46 &m twong dbi
RTD: resistance temperature device — thiét bi do nhidt 46 kifu dién tré
S sulfur = leu huynh
sDI; Spatial Distribution Index ~ Chi s phan bé trong khing gian
sl International System of Units — Hé dem vi quace 18
Si0s: sificon dioxide, silica - silic dioxit, slica
50 sulfur dinxide — lw huynh dioxi
S04 sulfur trioxide — luw huynh trioxit
S0y sulfur oxides — cac oxit Iy huynh
THC: total hydrocarbons — tdng hydracarban
WM: volatile matter — chat bic

2 Bwivng bao thi nghiém 16 hoi
21  So do dwdng bac thi nghiém cla cac 19 hot dién hinh

Céac dirding bao thi nghigm cla céc loai 16 hoi khic nhau duoc thé hign trong céc hinh tlr Hinh 1 dén
Hinh 8, trén d bidu thi pham vi cac thiét bi thude he théng 16 hei tham gia vio thi nghiém,

2.2 Cac chisanhan dang vj tri ciia cac dong vét chat

Trong ede hinh thé hign dudng bao thi nghiém, ee chi s sau dwoe siv dung a& chi dinb ede vitel cu thé,
2.2.1 Buéng cap nhién ligulchat hap thy

1. than ra khdi may cap hodic phéu chira

1A:  chét hdp thy ra khéi méy edp hade phéu chiva

20 than dén vai dbt (ra khdi may nghidn)
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diu dén woi abt
déu dén bd gia nhiét dau
khi dén var dét

2.2.2 Dwrdng khéng khl (dwédng gid)

B:
&
BA
T
TA:
76!
8
A
8B
8c:
g
G
10
11z
1A

khang khi hda trén may nghién (gié chén may nghién)

d4u vao quat ddy (guat gid chinh)

d3u vao quat khang khi cip mat (PA fan)

dau ra quat ddy {quat gid chinh)

déu ra quat khéng khi cip mat

khong khi khac 4i vao 15

khong khi d@ét (khang khi cép hai) di vao dwang bao (con goi i gié dét chinh)
khéng khi cAp mét di vao dirémg bao

khang khi cAp hal ra khdi gizn &ng ba gia nhiét so bd khang khi trang dudng bao
khéng khi cAp mét ra khai gian dng bé gia nhiét s¢ bd khing khi trong dudng bao
khéing kni 86t (cip hai) ra khdi bo sfy khang khi

khang khi cAp mot ra khai bd sdy khbing kh

Knang khi cAp hai di vao 16 hoi

Khang khi ddu vao may nghién

hén hop khtng khi va nhién ligu & dAu ra may nghién

2.2.3 Bwéng khoi

12,
13
14:
144
148:
140

154:
158!
18:
17
18:
19

ra khai gian dng sinh hoi (khng hign thi)

di vao bd ham nuwdc (khang hidn thi)

ra khdi bo ham nuede

di vao b sdy khang khi cp hal

di vao bé séy khdng khi cdp mat

ra khdi thiét b kiém so&t phét thdi (AQC) khai néng
ra khai cac b say khang khi

ra khai b séy khang khi cép hai

ra khai bo sdy khong khi cAp mét

di vao thiét bi kiém soat phat thai (AQC) khal ngudi
ra khai thiét bi kidm soat phat thai (AQG) khoi ngudi
di vao quat hit / quat khai

ra khoi guat hit / quat khéi

21



TCVN 14224:2025

20
21
22
23

di van hé trao 48 nhidt mire thap (khong hidn thi)
ra khéi bd traa déi nhigt mirc thap (khdng hién thi)
di vao quat twAn hodn khéi

ra khdi quat tudin hodn khai (vao 16 hot)

2.2.4 Buwdng nwdc va heri

24
25:
26:

284

3A
31B;

31C
310
3z,
33

334
338
33C:
J30:

34;

344

39
36

384,

nuedve edp divao

nwrée phun giam &n di vao b qua nhiét

nwdc phun gidm én di vao bd tai nhiét cap mét

nurc phun giam on di vao b tai nhigt cap hai (khang hién thi)
nwdre chp ra khai b ham nude

nirdre cap di vac bao hoi

N 19 di vo bom Wwan hodn 15 hol

nrcre |9 ra khdi bom tudn hoan

hed b&o hoa ra khdi bao hot

di vao bd gidm On gian qua nhiét cdp mét

ra khdi ba gidm an gian qué nhigt cip mdt

di vao bo gidm on gidn qua nhiét cap hai (khang hién thi)

ra khéi ba gidm &n gidin qua nhist cdp hal (khang hién thi)

hai chinh

hei tai nhiét di vao diedmg bao thi nghigm ko hei

di vao b gidm 5n cia bd i nhist cap mél

ra khdi bd gidm o cla bd t&i nhiét clp mot

di vao bd gidm on cla bd tai nhiét ¢ap hai (khong hién thi)

ra khoi ba giam an cia ba tai nhigt cép hal (khéng hién thi)

ra khdi bd tai nhigt edp mot

ra khéi b téi nhiét cdp hai (khéng hién thi)

drdmg xa

nixére ngung ra khai gian dng b sdy so bd khang khi (bén trong dwomg bag)
mede ngung ra khdl gidn dng bd sy so bd khong khi cdp mat (bén treng duéng bao)

2.2.5 Cac dwdrng khac

ar
a8
39:
22

xi day budng dat
nircre di waa hé tro f thuyén xi
nwde ra Khdi hd tro / thuyén xi



40:
41!
42
43
44
45!
46:

nudc lam mat di vao

e lam mat 0i ra

hal tan suong nhién liéu
herl di vao b gia nhidt dau
heri ra khdi b gia nhiét dau
tap vat may nghién

hoi théi b

48A: hoi phu

47:
48
449
80
a1
52:
53:
54,
LN

nwrdre phun véo bom tusn hoan 19 ho

ré fi tir bom tudn hoan 16 hoi

tudn hoan khang khi nang (khéng hién thi)
dudmg i it khéng khi néng (khang hién thi)
hda trén nhidn ligu / khi a6t

iro sau bé ham nude

tro tlr thiét bj kigm saat phat thai khai ning
tro tir bb say khang khi

tro ti thiét bj kiém soat phat théi khéi ngudi

TCVN 14224:2025
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3 Cac nguyén tic va quy trinh thi nghiém xic dinh dic tinh ky thuit 1o hoi

3.1 Nguyén tic chung

Khi chuan bi lién hanh thi nghigm déc tinh 16 het, céc b&n tham gia thi nghiém phai thidt 1ap va phe duyét
ké haach thi nghiém.

Tét ¢4 céc bén tham gia thi nghiém o quyen ching kién qua trinh thi nghiém d& dam bo réng viéc thi
nghiém tudn thi theo Tiéy chudn va cac ké hoach da duge thilt lap trede khi thi nghigm,

3.1.1 Cac dic tinh ki thudt cia ko hoi

Bae tinh kj thuat cda 13 hoi trong didu kién van hanh cy thé dwge dinh heemg bang ba thong sé dac treng,
2au day:

- Cang sudl Iy lwgng khii legng kon nhét clia het sinh ra & cac didu kign xac dinh,

- Hidu sudt: ty & gitta nang lromg dAu ra va nang luong dau vao,

- Nang lugmg G4 ra; tedn ba néng luang duge hdp thu bai moi chat 1am vigs, i phan niing leong 84
duware phue héi lai trong pham vi ko hei.

CHU THICH: Mang lworg dugc phye hbi Tai B mdt ohin nfing lepmg dhu ra diec s dung 3 bd sung ndng legng che cde
ddng du vao. Wi dy. phdn hol dugs cBp Hr 18 hoi st dung 48 gla nhidt o bd khang khi clp vao 16 tal gidn dng shy sobé
khdng khi. (lem thém 5.4}

Mci phwong phip xac dinh hidu sust 15 hoi phai;

{a) Xéc dinh ro cac thing 36 cén do va céc d3c tinh van hanh cén xéc dinh (thdng thedng 16 béng cach
tink toan);

(B} Xac dinh phuong phap kha thi nhat va ehinh x4c nhat 8 do cac théng sa va tinh tasn cac d&c tinh
wan hanh, ciing nhu x4c dinh dg chinh xac cdn thiét & dat chét luong thi nghiém theo yéu cu,

3.4.2 Céc loai hidu suat

Higu sudt 18 hoi divere ¥4c dinh bang bidu thive sau:

, Néng | da
Hiéu sudt (%)= TRng Ty dant g

; =100 (1
Néng lwgme don véo

Tiéu chudn nay chap nhan hai dinh nghia sau day vé hidu sudt cda 16 hoi:

- Higu suét nhign ligu, rong 66 nang luong diu ra tao abm toan bb nang rong duroc nép thu bai mal
chét lam vigc, nhung néng lwong G&u vao chitinh hoa nang clia nhien lidu,

- Higu suét thd, trong 66 nang lweng dau ra cing bao gbm lodn bé ndng luong dues hip thy bii mai
chat lam viéc, can nang lemng dau vac thi tinh tat ca cac déng nang lugng di vao dudng bao thi nghiem
6 hoi, Do da, hiéu suat tha thrdmg nhd hom hodc bang higu suat nhién liéu,

Whirng dang nang kegng durge tinh cha nang iong dAu ra va néng lkang d8u vao (bao gdm o4 néng
lwomg nhigt déng gop trong trisyng hop tinh higu sudt tha) dwac thé hign treng Hinh 7.
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CHU THICH:

Tigu chudn nay sir dyng nhsst b cae cla nhién féu 8% xAc dinh ndng leong dhu vio eda nhidn gy, NRigt i1 cao (HHV) otis
nhién fidu cé thé Sugs xée Snh chinh xéc biing cac quy trinh thi nghigm, cdn nhiét i Hido (LHY) phdi duee tinh tedn iy 2id
Iri HHV da durere. Do 64 93 khdng dam Dao hé théng ki inh theo LHY 58 1&n hom 36 khéng 83m bde ha thing khi sir dung
HHV.

Phy ke B trinh biy phireng phap Hnh todn LHY cia nhién liéu va 85 khing dam bdo cda LHY, tinh tedn cic tn thét va nhiét
dong gap duic p dung thes LHW. Céc céng thive dups trinh by trong phy kic ndy cal ahign li&u rin va kng kb ca enia
nurire & hd léng.

3.1.3 Cic phueng phap do léng va tinh todn dé x4c dinh hidu suét

3 hai phirong phap can bng thuan {phuang phap nang leeng diu vao — diu ra) va can bing nghich
{phurang phép can bang ndng lrgng) déu duge chap nhan 46 xac dinh hidu suat cda 14 hai.

Phureng phap cn bang thudn st dung cng thire sau:

Neing hegng dé
ng fuomg dau ra 100

Hidu sudt (%)= —— o 3
Neing heomg ddu vdo

{2)
Vige xac dinh higu subt theo phirong phap cén bing fudn yéu chu phai do trge tidp va chinh xéc tit cd
nang lwong d3u ra, clng nhw 4 2 ndng heong diu vao. Céc phép do chinh dwroe yvéu ciu nhe sau:
{a) Lueu legng nirdic cdp vao 1d hai

{b} Lwu lugng nudc gidm én

(c) Lww lrgng cha 131 cd céc dang dau ra thir ¢ap nhu x3 16, hei phu, vy,

{d) Ap sudt va nhigt 38 cda tét cd cae déng mdi chét 1am vige nhw nude cép di vdo, hol qué nhiét dira,
hot tai nhigt di vao va di ra, hol phy, v,

(&) Céc phep do bb sung trong chu trinh tuabin cn thigl & xéc dinh cac dang hot tai nhigt bing cac
phuong phap can bing ndng lugmg

(i Lwu legng nhign ey
{g) Mhiét trj cao coa nhién Béu
{h) Mang legng e nhigt thl dua vao
Phisong phép can bing nghich kit hap phirong trinh can bing nang leang
Nang hepmy v vdo + Nhigt ding gbp = Nong lwong déu ra + Céce ién thdl (3)

wiovi dinh nghia vé hidy sudt dé suy ra:

Hiéu sudi (%) = l

Nimg legmg Ay vdo — Céac 1on that + Nhiét 55"33@] 100
L3

Ming hegmg ddu wio

y [1 _ (Céc ton that = Nhiét ding gop)

— oo 4
Nang hogng ddu vdo I ® (4)

A
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NWang lirgrng Ay vao (QrF)
(Héa nang i nhidn )

QoEDA  Nhigt br khang khi khi cdo vio i
_QpBWA Mgt b ham keong dm treng khang kil cip via 16
_GpEF  Nhit vl Iy trang nhién léu
CpESH _ Nhist tir qua trinh sulfst héa
_QrBY_ Nhit e ning luong cia cac it bj ph tro
L OrBSb Mgl vt ij trong chit hap thy
o FEWAY  Nhig 1 nang lugng duge eung ep bén ham ong ém bl sung
X Yowng bao

sebeseaads ---.--.-.--n.--...-.--...--‘

i : .............. I; ......... sen=oeHoi chinh
i Fommssmomnseme e s Hor phy VA %3 B
! emres plleesescecese s Nide: phun gidm Bn va bom wén haan
E :-_‘!."' i
E it i.‘ .............. Murtro cip
N - oo Hoi gau b 1) nhadl

E - R FR Nuée phun gidm 60
: T Mo trurces B 41 nhist

Y colofy  Thnthdt do khdikha

QolHIF  Thn thit do nude tzo thanh ilr sir g8t chiy bydro

CpLWFE _ Tin thit do nute trang nhidn léu rdn hodc 1ing

GpLWAF  Tén thét do hoi nrdre trang nihien Tigu kini

QoLWA  Thn thét do ham hegng &m trong khéng khi

QpL 8mltb Thng tn thdt do chirs chiy hét cic thdnh phsn i thé chéy duge
Cpl £r Thn thit do fap vat br may nghign _

OpLULHe  Tén thil o hydracarbon khing chay ht troang knél

QptRs  Thnondt do nhigtvat iy rongwa sl

GplAg  Tinlhitéo m.é«tblk.émaualphauﬂamhanang

QptAlg  Tén thit do rd Igtkhong khi

GolNOx T thit do hinh thanh NOx_
QpiSt  7hn thét do wruydn nhigt bee xa va @b luu ren bemdt
QpLiWad  Ton thit do ham krong dm bd sung,_

QrlCth Thn thit do qud Iinh nung khé vi kil nusde chit hip lrng
QrLWSH  Ten that do awde rong chét hip h

Qrian Tén tht tr bé tro il

ARy Tinihit do cho dbng ta tulln hedn i

CriCw  Ténthat de audclim mat -

Qridc Tén thit do gidn éng gia nhi!t so b3 khing khl cp nhidt b bén wong b

Can bing ndng legng:

MANG LUGING BAU RA = NANG LUGNG BAU VAD - TON THAT NHIET + NHIET BONG GOP
Qrd = QrF — Qn + QB

Qpl =100 = {QeL / OrF), %

Op8 = 100 » (Qr8 / GIrF), %

Hang lrgng
nhiét déng gop
QpB)

Nang legrng
daura
Q)

Mang lwerng
thn thit
(Qpk)

Hidy sult nhign lidu (%) = EF (%) = 100 x Nang hrong d4u ra / Nang lweng dlu vio = 100 - QoL + Qps

Hinh 7 - Can bang ndng lwong I3 hoi
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Vigc xac dinh hidu sudt bing phuong phép cén bdng nghich yéu cdu phai xac dink va do luwéng (hode
Ui tinh) tt ¢d cac 1én thét va cde dang nhiét dang gép. Hinh 7 minh hoa tt cd cac 1dn thét va cde dong
nhiét d6ng adp droe quy dinh frong Tigu chudn ndy. Trudng hop co thém cae loai tin thit hodc cdc
ding nhigt dong gop khac dwge nhan dién trong mét b hoi cy thé thi cde bén tham gia thi nghiém phai
théng nhét phirong phap tinh toan cac dai keeng bd sung nay.

M1 sé loai t3n thit dnh hurdng nhd dén két qua thi nghiém c6 thé dwge cac bén tham gia thi nghiém
théng nhét xac dinh bing cach wéc tinh thay vi do liéng. Tuy nhign, 43 khang ddm béa cla cic gié 1
wére tinh thudmg W hon so vid cac gia trj do. Cac tan thét cing ca thé degc xdc dinh theo *phan trém
nang leong Gau vac” thay vi xac dinh theo gid trl tuyét dbi.

Cé&c U didém va nhuge digm cla pheong phép cén bing thuan va pheang phip ¢an béing nghich duge
néu trong Bang 1 dui day.

Béng 1 - So sanh cic phwong phip xéac dinh higu sudt

U 8lém Nhuge diém
r Phwang phép edn bing thudn |

Céc thang sé chinh g8 xdc dinh higu sust (nding | Luu lwong nhign i€y va nhigd tri nhign lidu, juu
lugng du ra, ndng lwgng diu vac) dugcdo | leong hel va dc tinh cla hoi can dugc do rét
tre tidip. chinh xdc @& giam thiéu da khang dam béo do

Yéu cu It phép do han. Khing hd tror xac dinh cac nouyén nhan oo thé

ady ra hiéu sult kem.

Khing yéu cau wactinh cactdn that khdng thé | Yéu clu sl dyng phuang phép tinh todn can

do [rang duge. béng ndng lwgmg dé higu chinh két qué thi

nghiém theo diéu kign chuén holc digu kign
dam bdo. Chl cd thé thire hign higu chinh theo
cac digu kién chudn hodc didu kign dam bao
béing cach st dung phuomg phép edn bing
nghjch,

Phwong phip cin bing nghich

| Cac phép da chinh {phan tich khai thai va nhiét | Yéu cau nhiéu phép da hen.,
i kidi thai) co thé duge thire hign rit chinh
K&C,

Cha phép higu chinh két qua thi nghiém theo céc | Khang tw dang cung cap dir liéu vé céing suat va
ﬂigu kign chudin hofc didu kign d3m baa. nang long dAu ra.

Hiéu sudl duge xac dinh bing thi nghiém thudng | MGt sd thn thét khang thé do ludmg dugc trong
ot 3¢ khdng dam bao thap hon vi céc dal l thuc té va cac gia tri ndy phai wée tinh,
hegng do dugc (cac thn that) chi dai dién cho
mit phin nha trong tdng e ndng luenag.

Anh huding i cac sal 36 trong céc phép do thir
eAp va cac gid Irj woe tinh 1 1i thigu,

Che phép xac dinh cac nguyén nhan gay rathn
thét i&n.

|
|

CHU THICH. Tigy chudn ndy khuyén ngh sie dung phugng phédp can bing nghich {can bing ning egmg) a8 xac dinh higy
sudt i hot kni e yeu chu cdin higu chinh k8t qua 1 8y kidn il nghiém vé du kign tham chide,

3.1.4 Xem xét trong qua trinh thiét ké va xay 13p 16 hoi dé tao didu kign thuan lgi cho céng tac thi
nghiém

Cac Gidu kign g4 tién hanh thi nghidm nghiém thu va thi nghigm déac tinh dnh ki cla 13 hoi can deoc
xem xet trong qud trinh thiét ké cla 1o hoi.
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Céc digm do, diém |dy mau phuc vy cho cang tac thi nghigm phai dirgre xac dinh déy dl ngay e khau
thiét ke v phdi i gidm s&t chat ¢hé trong qué tinh 1dp dat dé dam bao viec do kidm, Ky méu ducc
thure hién an todn va tin cay,

Cée 6ng do nhiét 46, éng lay tin hiéu &p sudt va cac diém 14y miu trén kénh d8n 4é do khding khi va khal
phéi duec bi i sao cho oo thé 1ap dat duoe céc dung cu thi nghiém cln thidt,

Can b&1ri ede didm |Ay mau chn thidt 81 véd tro bay, » ddy, tap vat tir may nghidn, chat hap thy va nhign
ligu. Cée thidt bj va quy trink s dyng & 1Ay mBu cdn dwgc xem xét khi thiét ké cac diém Jay mau.

Cén chuén bj sén cdc diku kign dé do mikc 1idu thy dign nang clia cae thiét bj phu tro nhdm ac dinh cae
dang nang lryng nhiét dong gop.

Chn xem xét cdc nhu ciu vé nhén sy va thiét bf do lign quan d&n viec tién hanh thi nghidm, Gang thai
lwu y cac hw hai cb thé xdy ra 8 véi thidt bi do trong cée didu kign mal trrdng khic nghidt nhw nhist do

cao va rung co hoe.

3.2  Quy trinh thi nghiém dic tinh

3.2.1 Xac dinh cip d5 thi nghiém

Che phép céc bén tham gia thi nghiém lwva chon céc cép @4 thi nghigm sau day,
a) Thi nghegm hoan chinh: 13t ca cac tdn that dugc xae dinh bang cac phép do.

b) Thi nghiém rit gon: chl y&u cau xéc dinh cac tdn that Kim bang cac pheép do, mat 58 dn thdt nhé
duge b qua hodc of thé droc gbp chung lai thanh mét dai lrgng v ten goi "1én thét khdng do
dugc” wéi gid tr wée tinh béng %.

Khi 4p dung bét ki cAp d thi nghiém rao 3y phai tinh toan 36 khéng §5m bio cla kit qua 48 xac dinh

milke chit lrgrng cla thi nghigém theo cic yéu cau sau day;

{a) Truéc khi tidén hanh thi nghiém, cac bén tham gia thi nghidm phéi xac dinh cic gia tri e thé chip
nhan dugc ddi vérl a8 khéng dam bao cla két qua. Cac gia trj nay dwoe goi 14 46 khang dam bo
muc tigy cia két qua.

{6} Thi nghiém dac tinh phai duwge xay dyng sao cho od Thé dap ang cac o khing 4am bao mys idu.
C4c bén tham gia thi nghiém phal thong nhét lira chon céc thang sd bt budc phai do, céc thang sd
b thé wdc tinh va c4c gid ir] wrde tinh sé duge &p dung, o dyng cu thay thé cho phép sir dung dé
thda man yéu cau vé da khang dam bdo muyc tisu.

{c) Céc bén tham gia thi nghiém phdi théng nhét vi 44 khéng d4m bdo cda cic gid tr khéng duge da
vA a0 khong dam bdo ha théng cla cae dung cu v phieang phép do. Cée ndi dung nay phdl duge
lap thanh vén ban theo y&u clu ela néu trong 3.2.3,

{d) Sau mbi chudi do, 93 khéng dam bao cia két qua phéi dwee tinh todn theo Phin 7 ca Tigu chudn
néy hodc ASME PTC 19.1, tiy theo irwéng hep dp dung. Néu 48 khéng dam bdo tinh todn kn hon
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gid i d& khdng dam bdo myc tiéu 63 théng nhat tredc 46 thi chudi do §é durgc xem 13 khang hop
g

3.2.2 56 lugng chubi do

Chudi do & mat 18p hop dhy dd cdc quan trac duos thus hign trong mét khodng tha gian vel mat hodc
nhigu bién dac 13p duoe duy b hdu nhir khang déi. Thi nghigm o thé 1 mdt chudi do don 18 hode két
hop cia mit 5o chudi do nham mye dich xac dinh cae ddc tinh I hei. Mot cudc thi nghiém thudng bao
gdim hai hodic nhigqu chubi do.

Tién hanh nhigu chubi do sé kidm chimg 88 1p lai cla cac kit qué thi nghiém, K&t qua ca thé khang Bp
lal do cde thay déi trang phuong phap thi nghigm (thay adi phurang thire) hodic céic déc tinh thire 18 ela
thist bi duoe thi nghiém (thay 481 qué trinh). Sau khi két thic méi chubi do dép (mg duoc céc Hiéu chl
chiap nhan, cac dib [iéu c&n phdi duroe tdng hop va tinh toén, kibm tra so bd dé dém bao réing két qud thi
nahiém I& hop i, Néu duac céc b&n tham gia thi nghiém déng thugn thi thi nghigm o6 thé két thiic sau
khi hoan thanh bét ky chudi do nao.

3.2.2.1 96 |3p lai

Tidu chl di véi 06 lp 18l gitra céc chubi do 13 cac két qua chuan hoe chia hai hodic nhitu chudi do déu
phi ndm trang céc pham vi khiing dém béo de cda nhau. VI dy v& céc chudi do dap ting hodic khing
@ép trng tiéu chi néy duec thé hign frong Hinh 8.

0o IH

[a) Lép ki (b} Khéng g el fe) 2 v 3 Ip lad;
1 khang lap lal

KEt qué thi nghism céng di khéng dim bda do

Chi glal

Kit qua thi nghigm

Két qua thi nghigm trir 8§ khéng ddm bao do

Hinh 8 - B4 13p lal cia céc chudi do
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3.2.2.2 Hiy bé cédc chudi do

Meu phat hién nhirng mau thuZn nghiém trong dnh hwdng dén két qua trong khi thue hidn mat chudi do

hadc trang qua trinh tinh taan két qua, thi chudi do da phai dwoe hiry bd hoan todn, hodc cd thé chi hily

bd mdt phén, néu nhu phan bj anh hirdng xUst hién & giai doan dau hodc giai doan cudi cda chudi do.

Trong trudmg hop cAn thigt, chudi do 03 bi hly bo phéi duoc thue hién lai & dat dwoc cde mue tiéy th

nghiém, Vigc hily bd kit qua chudi do do ngudd chil tr thi nghiém quyét dinh.

3.2.2.3 Thire hign nhidu chudi do

Két qua ciia nhidu chubi do dap (ng tisu chi vé d6 I3p lai va cc yéu ciu khic eia Tiéu chudn nay phal

durge tinh trung binh d& xac dinh két qué elia thi nghiém, Cac db khang dam bao phai dvoc Hnh eho

tirng chudi do rigng I8, nhing khang duge tinh cho két qua trung binh cda thi nghigm.

3.2.3 Lap ké hoach trirére khi thi nghiém

Trudre khi tién hanh thi nghiém, cac bén tham gia thi nghiém phai 13p k& hoach thi nghigm bing van ban

Ké hoach nay phai néu rd cac mye 1&u thi nghiém cy thé, bao gom pham vi 4d khang d&m bao oo thé

chap nhan duge di udi timg kel qua, cOng nhi phuong phap van hanh trang qué trink thi nghigm. B4

woi cac eude thi nghiém nghiém thu, ban ké hoach thi nghiém phai xac dinh 16 moi yéu chu lign gquan
dén cac muyc tiéu thi nghiem (vi dy nhir cac théng $6 dam bde), va phai bao gom cdc gis tj wée tinh
hodc cdc giadi thich khac dé [Am séng 18 nhing diém chwa dé cap hodc khéng ré rang trang hop dang

Ban k& hoach thi nghiém phél bao gdm cée ndi dung duéi Jay,

1. Cae mus tidu thi nghigm {vi du: xde dinh higu suft, nhié1 d8 hoi).

2. Chi dinh ngwed chd tri thi nghigm, 13 nawdd 28 chi dac oong tac thi nghigm va co quyén digu hanh

tAt o8 céc nhén widn thi nghigm.

3. Chi dinh dal dign cda tirng bén tham gia i nghigm,

4. Co chu td chire, tinh 44 chuyén mén vi qué rinh huan luyén cila céc nhin vién thi nghiém; phan
cAng trach nhigm cho céc nhan vign thi nghidm; phuong thire tinh toén cic két qua thi nghiém,
Dién gidi maoi yeu cAu hop dbng hién quan.

B4 khéng d8m bao muc tidu

C6 yéu cdu phan tich 48 khdng @3m bdo trude khi thi nghigm hay khdng.

56 chudi do.

Cac thl tuc Kiém tra trudc khi thi nghiém,

10. Thide |ap cde didqu kign van hanh cb thé chdp nhan, sai léch cho phép trang cac diéu kién van
hanh khi o (c&n e thea Bang 2), s8 luging mive phy tal thi nghiém, thir lweng cla chudi do, co
st 38 hiy bo chudi §o va cc quy trinh cAn tuin thi trong qué trinh thi nghigém,

11, Bign phép @2 duy trl cac didu kign dn dinh trong qua trinh thi nghiém.

12, B4 lch téi da cho phép cda gid Iri trung binh céc thdng 58 kidém soat so vdéi céc gia trj muc tidu
trong qud trinh thi nghigm,

L o N om o
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13. D4 sach cla 1d hoi trudie khi thi nghiém va caeh duy t 85 sach trong qué trinh thi nghiém (bao
gém ché 44i théi byi dwge thee hién trong qué trinh thi nghigm).
14, Céc chi s doc va cac quan tréc cin phai thyc hign, sb hwong va tan sudi thee hign.
15, S Ivgng, vi tri, ching logi loal va yéu cau higu chudn cla cac thié bj do.
16. Ba khang dam bao hé théng cla cac dung cy va phrong phap do ludng, cée co 5& duge st

dung & wée tinh 45 khdng Gdm bao hé thdng va bat ki 84 l&ch chudn nao duge quy dinh theo
ké hoach thi nghigm.

17. Céc thang so chi duge wéc tinh ma khang dugc do, cde gid tr] wrde tinh duwge si dyng vé 4§
khang dam bao clia cc gia tr wée tinh.
18. ¥de dinh hidu sudt:
a) Theo phiremg phap cén béng thuan hay can béng nghlch
b} Cac théng sdcindo
) Cac gid tr wée tinh duoc sv dung cho cic théng s6 khing dwgc do
d) Cée déng nhigt phai bas gbm trang gia trj ndng lweng dau ra
e} Bo v legng hat hay lvu legng nrds
fl Khedng thii gian do
18, Xac dinh cing suit:
a} Cdc dang nhiét du ra phai bac gom trong céng suat
b} Bao lou hrong het hay leu lugmg node
¢] Khoang thivi gian do
20. X4c dinh efng suat dinh:
8) Gidi han thex gian hoat ddng & cfing sudl dinh
b) Ap suft heiva nhigt 35 hoi quy dinh d& xac dinh ché 83 hoat déng & cang sudt dink
¢) Apsudtva nhidt @b nudc cap
dj Tylé xd b
21. Phién ban clia Bang d&c tinh hoi nwte ASME duge sir dung. (W dy: phién ban ndm 1867 hay
nam 1997, theo IAPWS-IFA7).
22, Nhién liéu dbt, phuwong phap va tin sudt ly m3u nhign liéu, phong thi nghigm sé thiee hign phan
fich nhién lléu va phiong phap thi nghiém nhign igu nao sé duoe i dung.

23, Tinh tweng dwong cla nhién iy 50 wéi cac digy kign chudn hodic cdc dibu kign cia hop dbng
hodc céc quy trinh && higu chinh theo cac didu kidn 48,

24, Cac quy trinh dwere sG dung @4 14y mAu va phan tich chét hap thu va t 1@ myc tidu chdt hap thy
trén lu huynh (ty 1& meol Cars),

25. Phin bé luging tro xi gitra cac dim thu gom khéc nhau vé cde phuong phap 1y mBu va phan
tich tro xi.
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28. Céc quy trinh dirge st dyng 98 14y méu vé phén tich khéi thal,

27.Cé can tinh tedn hidgu chinh luu lromg theo nhiét 45 khai thai va ham lueng oxy hay khéng va si
dung phueng phap nao d& linh tosn hidu chinh,

28. Phuong phép xdc dinh cae gla tr ngoal [ai.
28, Cée higu chinh dwoe sir dung dé sa sénh voi cée didu kign hop ddng, bao gém mei dic tuyén

hidu chinh.

30. Phuwang tién, phang phap va dinh dang duge sit dung d& ghi 4 liéU va cung cip céc ban sao

40 liéu cho cac bén tham gia thi nghigm,

Bang 2 - Sai léch cho phép cla cac théng sé vin hanh

38

Dao Gong Sai léch so voi gia tri |
Thang sé kidm soat trong théd gian ngén tg :"h ::" ng thoA
(tir dinh dén diy) g’aﬂchﬂu i ,;,']g'an

Ap sull ho' (4p suét twong déi) |
Ap suét didm dat > 3 45 MPa 4% (0,17 MPa max) 3% (0,14 MPa max) |
Ap suat diém dat < 3,45 MPa 0,14 MPa 0,1 MPa |

Luru lrong nwde cp (16 o6 bao hot) 10% 3%

Liru gy b (16 tripe lou) 4% 3%

D ra khdi 1o hottbd ham nude (thea thé tich) !
L& hoi bt déu va khi 0,4% (lai diém do O;) | 0,.2% (tal didm do O;) |
L& hoi a4t than 1,0% {tai diém do Oy) | 0,5% (tal diém do Op)

Nhiét 86 hoi (néu ¢& kiém soat) 10°C 540

Liru lugng nivde phun gidm &n qua nhigttal | 40% u lwong phun hodc) MIA I

nhigt 29w kromg hodi chinh |

Liru lwgrng nhign éu (néu do) 10% MNIA

Nhigt 8 nude chp 1042 5¢C

Ty l& chét hép thu / than (£ 1& theo tie da 4% 2%

may cip) [Chi thich 1]

Liru lrgmg tro héi leu 20% 10%

Mhigt d¢ lovp s6i (gia trj trung bink theo i tr 30 °C 159G

trong khéng gian / trong mdi ngdn) [Chd

thich 1]

Mike 160 triv hat ran trong Idp s6i f K ho khi

van hanh [Chii thich 1]

Ap suft lorp sl 100 mmH;0 75 mmH,0
B4 chénh 4p sust cia viing lodng 100 mmH:0 75 mmH:0

Céac thdng s phy thude

Liru lugng hoi 4% 3%

502 (zac 1o hoi ca khi lew huynh) 160 ppm 75 ppm

CO (néu da) 150 ppm 0 ppm

Nh}iét dd khéing gian phia trén op s6i (néu apec 159C

do

CHU THICH:

(1) Chi Ap durg che |8 hoi |ép s8i MiA = khang dp dung
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Ngodi cac i dung trén Gy, ban ké hoach thi nghiém cing cb thé d& cap dén céc ndi dung khac ma cde
bén tham gia thi nghiém cho & phu hop. B4 wéi cac thi nghiém Glc tinh k§ thudt dinh kj, mdt sb ndi
dung ¢4 thé khong &p dung va cb thé bd qua.

3.2.4 Thi nghiém nghigm thu

Thi nghiém nghiém thu phai dwge tiédn hanh sém nhit cb thé sau khi 1o hoi duoe dwa vac van hanh Hn
d4u, hodic thea thai gian quy dinh treng hep ddng.

Bai dign cia cac bén lién quan ¢dn tham gia chieng kién thi nghiém d& d&m bao ring thi nghigém dugc
fién hanh theo ding Tiéu chudn ndy va theo ding ke hoach d3 duoe thiél [3p treede khi thi nghiém.
3.2.5 Chudn bj thi nghiém

3.2.5.1 Phin lich do khéng khéng dim biao tneére khi thi nghigm

CAn thue hién phan tich 45 khdng ddm bdo trude khi thi nghiém dé khdng dinh réng cude thi nghiém
theo ké& hoach cd kha ndng dat dwee 45 khdng d3m bae myc tidu.

Cdc hwdng dan phén tich éa khang d4m baa va xac dinh hé sb @5 nhay dwgc trinh bay trong didu 7,

3,2.5.2 Cang thc kidm tra trwdre khi thi nghidm

Triedia khi bét du thi nghiém, phéi thie hidn cdc cdng vige sau Jay 38 dam bdo ring 19 hoi &3 sfin sang

cha thi nghiém va gitp trénh duoc cic sy o of thé dén dén vige phai hily bd cude thi nghigm:

{a) Céc bén tham gia thi nghiém phai thdng nhét rang nhién ligu, chét hp thy va phu gia duoe sk dung
trong gua trinh thi nghiém la thda man yéu ciu cla thi nghiém.

(b} Moi sl léch so véi cae didu Kign chudn hodc cac didu Kign da dwec quy dinh trede vé tinh trang vat
W elia thigt bi, 45 sach clia b& mat iép nhigt, dac tinh nhién fiéu, hodc 85 4n dinh cla phy téi phai
duge ghi lal va didu chinh néu cé thé,

(5] Phdilap ddy U hé s, dinh danh chinh xdc thiét b 5& duge thi nghigém va pheong phap thi nghiém
durgre Iva chon.

(d) T4t ca cae thiét b do phai duge kiém tra @& dam bao tinh nang hoat déng va duec lap dat dung quy
cach.

fe) Cac ban tham gia thi nghigm phai xAc nhén ring |6 hol d& s&n sang dé thi nghigm (tic 12 cdu hinh
v trang thai cla ciia I ho! phil hop voi caic didu kisn da duwoc quy dinh trang ké haach thi nghigm),

Ngoal cac cong viéc bat bude trén day, todn b 16 hoi ciin duge Kidm tra triec quan dé phét hign cag hign

tuong r lot khbng khi b4t thudng. Mirc Iot gié bén trong b séy khéng khi cing cin phai kidm tra (tham

khdo ASME PTC 4.3). Céc khuydt tat vé co khi cd thé g8y ra rd loi khdng khl qua mire cdn phii duge
khéc phue iredre khi tién hanh thi nghiém,

3.2.5.3 Chudi do 5o bo
Cé&n phai thyee hign chufii do so béd nham cac mus dich sau:
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{8) Xde dinh I hoi v tdng thé 18 may cd & rong didu kign thich hop d& tidn hanh thi nghiém hay khang

(b) Thue hién cac digu chinh nhd co thé chua luéng tnrée duge treng gua trinh chudn bj thi nghigm,
thiét lap cac ché 44 chay thich hep vl loai nhién lidu cu thé va cwdng 40 chay s& duge ap dung,
déng thai dé khang dinh rdng céc didu kign van hanh va 46 dn dinh duoc quy dinh trong 3.2.6.1 ¢6
thé dat dwgc

{c] Kiém tra cac dung cy do
{d) Xéc nhan kha nang dat dwoc 49 khdng dém bao myc tiéu cia thi nghigm

(&) B4 cac nhan vién thee hign thi nghiem kam gquen vdi van che trang thigt bi, dyng ey thi nghiém va céc
guy trinh cu thé

Chudi do so b5 nay cling cd thd dugc xem |2 mét ché 44 thi nghiém néu due cac bén tham gia thi
nghiém déng v, wéi didu kidn 14 phal dap ¥ng duoc Wt cd cac yeu chu cia ché 48 thi nghiém.

3.2.6 Phwong phap van hanh trong qua trinh thi nghigm

3.2.6.1 B3 &n dinh cla cac didu kign thi nghidm

Truede khi bét ddu bat ky mét chd 3 thi nghiém nao, thiét bi phai dwot van hanh trong mét thad gian
dai d thidt 18p cac didu kidn & trang thai 8n dinh, Theo tigu chun nay, trang thai én dinh I3 mt didu
kign van hanh, trong d hé théng & trang théi can bing nhigt va can bing hda hoc.

Tiéu chi cho trang can béng nhiét |a, Irong sudt thévi gian thi nghiém, khdng co bat kj sy bién dong réng
ndo trang Wng ndng leong 1bn i bén lrang dudng bao thi nghigm o hai. Nang legng cé thé droc thn
trir irong nu'as va hot, Kim loai, v&1 liéu chiju IiFa va céc wat liéu ran khac trong pham wi o hoi, MEu 18 hoi
& frang thai can bdng rhidt trong qua trinh thi nghim, nang lueng diu vao trung binh vé pang leong
dau ra frung binh &6 the duroc tinh tosn va sa sanh mat cach chudn xac. B vai cac 15 hai lap sdi tubin
hoan, trang thai can bng nhigt bao gom thém yéu cau phai thiét 1ap sy can béng vé of hat tai tudn hoan,
Tigu chi cudi ciing cho trang thai én dinh 14 gia tr] trung binh cla di¥ i&u trong qua trinh thi nghigm thé
hign direre sip can béng gitra nang lwong dau vao cla nhign lidu va nang legng dau ra cia 16 hoi.

Cac la hot krp 58 sir dyng d4 val hodc chdt hip thy khac 58 gidm phat thai keu hugnh (hoSc cdc chét
khéc) co mAt lwong |60 vt lidu tham gia phan Gng phal dat 3én trang thal can bang hoa hos, bae gém
ed vt ligu tAi twhn hoan tir cac phéu va thing chiva, Dé dat duoc trang théi can bang giia canxi oxit
(Ca0) trong |6 hai va luw hupnh trong nhign figu (qué trinh sulfat héa), ty 1 chét hdp thy trén nhign &y
trang thixi gian Sn dink phai duge duy 1 rong khodng £5% 17 1& muc tigu cta thi nghiém.

Théri gian ehay 3n dinh tneée thi nghigm téi thidu cAn thidt 85t vai edc logi 14 hai khae nhau nhur 2au;
(2} Cac It hoi dét than phun va dbt khil dbt dau; 1 gier

(b} Cécld hei lép sbi st dyung vat lidu dém khdi ddng tir trang thél ngudi: 24 gier dén 48 gity

{c) Cécla hoi kip sbi dang & trang thai ndng (A2 van hanh it nhét 13 24 gid): 4 gier
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Cha phép thize hign cac didu chinh nhd &8l véi cac didu kign van hanh, voi didu kién 1a nhimg dieu chinh
dé khang Anh hirding dén vige van hanh an toan, Tuy nhién, vé cor ban tean b lé hoi can dure duy b
trang digu kign thi nghiém trong sudt qud trinh thiét lap trang thai 6n dinh. Théri gian thirc té& cdn thidt dé
thiét 13p trang thai on dinh s& phu thudc vao déc tinh van hanh cla I hoi cu thé va chat luong clia hé
théng digu khién. Bang 2 dua ra cac tiéu chi vé do dn dinh ciia cac thang s6 van hanh, thé hién khi cac
6 hoti d& det dén trang thai can bang. B véi cdc 16 hoi ldp 0i 43 van hanh it nhit 13 24 gidr vai ] 1&
cht hdp thuinhién liéu dugs chi dinh, thi thad gian chay thigt 1p frang thai on dinh 4 gidr 13 40, mign 1
d4p (g cac tigu chi vé sy &n dinh trang Bang 2.

B4 én dinh cd thé coi k& dat duoc sau khi @3 hosn thanh thdi gian chay thiét |ap trang thal &n dinh trude
thi nghiém theo ké hoach thi nghiém, d3ng thei qua gidm s&t cho thily céc thang 5 cAn kifm sodt va
cac thing s& phy thudc dwge duy £ trong pham vi 98 théng nhét vé dd l2ch 1én nhét d4i véi céc thing
58 van hanh. K& hoach thi nghiém phai bao gbm mét béng quy dinh vé céc thay déi Ion nhét cho phép
a4i voi cac théng s van hanh twong ty nhr Bang 2. Cac gia trj néu trong Béng 2 12 céc gié tr dién hink,
s 1hé st dung trirc tiép hodc sira Adi theo sir théng nhét gitra céc bén tham gia thi nghigm. B4i vii céc
& hoi sr dung da vii hodic chét hap thy khac dé gidm phét thai luu huimh, SO0z cén durec theo déi lién
tue va durge s dung nhw mét chi sb cda sy can bing héa hoo gilra vat Téu trong Iép s6i va vat figu hdi
Iy (nghia 1a xu hudng bidn thién SO phal twong abi phang). B6i véi cac 1 hoi lop s8i tuln hodn, vido
tudn thil giai doan chay &n dinh trwdic thi nghigm 12 bign phap chinh d& dam bao sw ¢én béng vé hoa
hot va e hoo. Theo dai d& chénh dp sudt clia ving lodng cd thé dua ra mét chi bao hiu fch. Do ¢ac
thay déi marig tinh twang ddi nén o thé chip nhan sb dung cas thidt bj do kidm 1dp sn tai nha may 68
theo dai cac xu hudng thay ddl nay,

PYi vyl tat o4 cac thiéing sb trang Béng 2 vé mol diéu kign khae do cac bén tham gia thi nghigm ehf dinh,
céc didu kien & cudi chufii do cin phéi tiong dbng vii cde didu Kign khi bat dAu chudi do. Tuy nhién,
tiéul chi cor ban cho trang thal &n dinh 13 gid i trung binh elia dF liéu phan dnh sie can bdng gitka néng
lweng ddu vao tir nhién ligu va nang luong dau ra eda 1 hai,

Trong todn bd mdt ché dd thi nghiém, mdi gia tr do lizn quan dén didu kign van hanh khang dige sal
Iéch qua gicri han cho phép trong oft "B léch so vai gid tr] trung binh trong thivi gian dar® cla Bang 2 khi
sa sanh wudi gia tr trung binh trang béo céo ddi véi chinh diéu kién van hanh do, dong that daa dong lén
nhét gitra bt ky dink va day lign ké lrong div & khang dugn vwot qua gidi han néu trong cét *Dao déng
trong thén gian ngdn”, Minh hoa v vide ap dung céc gioi han nay dugc thé hién trén Hinh §. Cée gidi
han nay co thé dirge céc bén tham gia thi nghigm siva déi, nhung frang mei trirémg hgp cac gidt han da
thiét 12p phai duroc 1ap thanh bang trang k& hoach thi nghiém. Trong bét ky ché 45 thi nghiém nao, ndu
céc dibu kién van hanh sai léch qua gidi han duoe quy dinh trang bang trén, thi ché dd thi nghiém do
duoc tinh 1a khding hap I8, 1rir khi cac bén tham gia thir nghiém ehap thusn cha phép sai léch, Moi sai
lach cho phép nhie vy d8u phai duoc gidi thich thoa dang trong bao edo thi nghigm.
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Hinh 9 - Minh hoa v& sw dao déng trong ngdn han (ti dinh dén day)
va dé léch so vdi gia tri trung binh trong dai han (trong chubi do)
3.2.6.2 Thévi lwomg ciia mat ché dj thi nghigm
Thér lweng cla mdt ché &3 thi nghiém phai dJ dai 8é cde div lisu phan dnh Jing hidu sudt va cae dic
tinh k7 thuat trung binh cla 16 hot, Thovi lvong nay phéi tinh 38n @ trdi cla céc théng sé do do hé théng
didu khién, nhign liéu v& cac dac tinh van hanh dién hinh cla 16 hed. Théi leong thi nghiém khéng duec
ngan hen théd lugng néu trong Bdng 3,

Bang 3 - Thoi lwgng téi thifu ctia mét ché 45 thi nghiém

Loai Id hoi Phwong phip cin bing nghich, | Phwong phip cin bing thuan, |
qidy gitr
Bt diu f bt khi 2 2 I
Bt than phun | 2 8
Bt Ivp 56l 4 8

Ngudni chil 1] thi nghiém va cac bén tham gia thi nghiém e thé xéc dinh thed legng thi nghigm dai hen
khi céin thiét. Mai chung, thdi leong t6i thigu néu trong Bang 3 I dwa trén viee thu thap de figu lign tue
va sir dung esc i By mau khi ting hop. Toy thude vao nhan sw san cf va phueng phap thu thap div
ligu, ¢ thé phai 1ang théx Irgmg thi nghiém dé thu dwae 80 s& eeng mAu elia cac thang s cin do nhém
dat durgc 39 khing dam bao cin thiét, Khi st dung phwong phap do qua tirng diém theo fiét dign ngang
trang cac kénh dan lan, théd legng cla mdt ché 44 thi nghiém pha 40 dai dé hoan thanh dirgs it nhat
hai Iugt do qua tAl ¢ cdc didm. Cac ché dd thi nghigm ddi vei 10 hoi st dung nhian lidu trdn hodic nhign
ligu thai cing eo thé yéu cau thin gian dai hom néu dac tinh nhién liéu co sy bién thién dang ké.
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Thavi lwgng thi nghiém 68 xac dinh cing suét téi da trong thii gian ngén, néu khdng can x&c dinh hiéu
sudt, thi tuan theo sy théng nhét clla céc bén tham gia thl nghidm.

Phai ghl Izl thir heong thue 6 cla 18t 3 cac ché ad thi nghiém, tir 5 thu thap deoe cic di figu thi
nghiém cudi cong.

3.2.6.3 C4c Iy ¥ khi tién hanh thi nghiém

Cac ché dd thi nghiém nén dwge thyre hign khi digu kién van hanh 18 hoi gan vol cac thang sé dinh mie
nhat d& trénh phai 4p dung cac phép higu chinh d4i vt két qua thi nghim. Nhirng thang sé chinh bao
gdim chiing loai nhién ligu, luy legmg, p sudt va nhigt dd, Dl véi cde Ib hol dét dp sbi, can dae bigt chu
v duy tri phan bd 68 natthan khéng dbi dé dim bae tinh &n ginh cla cac didy kign van hanh. DA vei cac
I hort s dyung chét hap thy, 1 1& chit hdp thy trén nhign Fu [ty 16 mol CarS) cing can dugs duy Iri én
dinh.,

Phai chi dinh mét ngueéi digu phéi edng tac thi nghiém 38 dam baa lién fae gika nhiing ngledd van hanh
l& hod vdi cac bén tham gia thi nghiém. Nouwed van hanh I hai phéi dwec thang tin dly a0 vé thes gian
chay thiét lap trang thai én dinh trede khi thi nghigm, cdng nhw 46 sai léch i da due quy dinh G voi
cée thang sd van hanh trang qué trinh thi nghiém. Nguai van hanh i6 hoi phai hat y kidn nguéd diéu phéi
thi nghiém trucee khi thay @i cfe thng sb van hanh, ngoal trir eac tinh hudng khin edp.

Néu trong ché da vén harh binh thuémg cia |6 hoi of sC dyng hé thang théi bui thi hé théng nay clng
phéi direre stk dyng trang qua trinh thizc hién méi ¢hé dathi nghiém. Trang bdn ké hoach thi nghiém phai
ac dinh ré ligh trinh thél byi trang mal ché da thi nghiém, Mei hoat dang théi bui dwes thigs hign trang
ché da thi nghigm déu phai dugic ghi lai va dua vio phan tich ket qua thi nghiém.

Trong frwdmng hop thue hign ché da thi nghigm 42 xde dinh eong sudt 18 da cda 18 hoi van hanh trong

théri gian ngén, thi chufi do phal duoe bat ddu ngay khi 1o dat @8n eiing sudt 14i da va tiép tuc cho dén

Khi dat dd thai lkeong quy dinh ciia ché 46 thi nghiém. Néu trang qua trinh thi nghigm xdy ra su od thi

phéi dirng ngay thi nghiém & xir by va khai phuc lai ché 65 thi nghiém khi didu kign cho phép.

3.2.6.4 Tan suat do

Tan sudit do va by miu dudi day droe khuyén nghi st dyng trong qua trinh thi nghigm. Tan sual nay

¢4 thé tang hodic gidm dura trén phan tich d8 khéng dam bdo lnrée khi thi nghigm.

{2) Boc cac gia trj do trong tirng khodng thai gian 15 phit hode ngan hon dbl wéi tét cd cae phép da,
ngoai trir cAc phép do Gém dlnh luomg. Cha phép sir dyng thiét b ghi lién tye.

(b) Néu lrgng rhién liéu hodc nude cip duge ¥éc dinh bing cac dung ey do tich phén, thi viée dge gia
tri phdi duore thipe hién trong timg khagng thed gian 1 gide.

{e) Néu cac dai leeng can xac dinh duwge do bing phireng phdp can, thi tAn subt cin duge xéc dinh béi
cang sudt cla can, nhieng khodng théi gian gitka cde IAn can phai phan bd sao cho co thé thu g
khdi Irgrng tang cho mai giéy thi nghidm.

43



TCVN 14224:2025

{d) Khi sir dyng cac thiét by do chénh Sp voi éng venturi, wdi phun hodc tam Bét luvu d& xac dich luu
Irong, thi gia b hién thi ey hrong phai duge ghi lai trong tkng khoang thixi gian 5 phit hodc ngdn
hern.

{e) L&y mau nhign lieu va tro i theo hwdmg dan trong didu 4 cla Tigu chudn nay.

3.2.6.5 Dac tuyén 1am vige

Néu cac chudi do dugre thue hién véi cac mikc eong sudt khac nhau thi co thé xdy deng cac dac tuyén
dé xac dinh mai lién hé coa cac thing sd thi nghigm theo mire cong suat, Néu ¢d da cde thong sd thi
nghiém dé thiét 1ap cac dac tuyén, thl cdc dac finh wan hanh twong (ng veri cac mie cbng sudt ung
gian co thé duoc ndi suy bir cic dic uyén da.

3.2.7 Higu chinh két qua thi nghiém

Céc dibu kién van hanh tai thai didm thi nghiém cé the khae véi didu kién tigu chufn hoc cac didu kign
dinh mikc duge siv dung d2 thigt 13p cac thang s& thiét k& hoac thang sé bdo hanh. Cac phurong phap
kigu chinh ap dung trang qua trinh tinh toan kit qua thi nghigm d& gidi quyét nhiing sy khac bigl nay
e trinh hay trong didu § cia Tigu chudn nay,

Céc hé sb hiéu chinh o thé duoe fy 10 nhidu ngudn khédc nhau nhu cac bang, cdc db thi higu chinh
hodc cac 4 liéu thill ké clia nha san xuat, Cac bén tham gia thi nahigm phal théng nhét bang van ban
vé nquén Jir 16y dwoe st dung G véi mai hé 84 hiéu chinh va cac phirong phap ap dung.

3.2.8 Ho so va bdo cdo thi nghiém

Tél ca edc difm diy idu chn thidt ddu phai droc ghi lal bing may tinh hodic thi cang. Sau khi hoan thanh
thi nghigm, céc ban ghi di Béu in tir méy theo dinh dang 48 dirge hai bén thng nhét phai duee gl cho
tat cd ede bén tham gia thi nghiém.

Mai dir liéu ghi thi cong phai durge dign vao cac bidqu méu da chudn bj trirde, tao thanh cac bin ghi gdc
va phai diroc xé4c there bdng chi ky clla ngudi quan trdc. Méi bén tham gia thi nghigém phéi durge cung
chp mét b dhy 8l cac ban ghi, db thi hokc ban in div lidu tir may ghi. Cac dir liéu Sbu phai thé hign 16
ngay git. Cac dir lidu phdi la két qua da thye 18, khéng &p dyng bat iy phép hifu chinh nao lién quan
dén hiéu chudn thidl bf, TAt ¢d cdc ban ghi 40 li8u va cac 44 thi thu thap duge sé tao thanh mit bd ho
so g4y d0 cla cude thi nghiém. Can bd tri s&n vi trl & cudi mai ban ghi dir ligu dé& ghi lai gia trj da trung
binh, két qud higu chinh lién quan dén hidu chudn thidt b va két qua chuyén déi sang cac don vj can
thiét dé& tinh todn.

Hé se duoe Bp treng qua trinh thi nghiém phai thé hign pham vi bién thign cae chi sé (nghis 12 gid tri
nha nhat va gia tr Iém nhét cla cac ehf s6 dge Inén thidt bi) 64 dam bdo cb sin dir lidu sir dyng khi xdc
dinh anh huwémg cla nhimg bién thidn do dén dd khdng d3m baa cla k& qua tinh tedn.

Mol s kign fién quan dén qué trinh thi nghiém ct thé xuit hién tai thed didm do phal duoc ghilal day dd
trén cac ban ghi dir fidu clng voi thi glan xay ra. Phai ghi kai moi didu chinh duwgc thus hign 481 vai moi
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thi&t bj trong qua trinh thi nghiém, cha dit sy higu chinh d& duwge thire hign trong khi thire hign mat chudi
da hode gitra cae chuli da. Ly do clia mdi An didu chinh phai duoe néu rd trong bign ban thi nghém.
3.3 Sal 55 cho phép v d8 khang dim bdo cia két qua thi nghigm

Sal s cho phép hodc da sai léch cla cdc théng 6 dam bdo khéng quy dinh trang Tiéu chudn nay, Céc
két qué thi nghiém phéi duirgre bo edo ding nhu két qua dwee tinh todn tir cde db lidu thi nghigm, véi
cde phép higu chinh thich hop lién quan @#n didu kién hidu chuén thiét bj do. DA khang dam bdo olia két
qué thi nighiém phal duge tinh todn theo diku § va dibu 7. D8 khang d&m bao cia tinh todn phéi Ao
béo cao clng v két qud thi nghidm, ndi dung phén tich d4 khang d8m béo phdi 12 mdt phan cia hd so
thi nghiém, B& khang ddm béa cla thi nghiém chi dvgc sir dung A8 danh gié chat lugng cha cude thi
nghigm.

4  Cac phwong tigén va phirong phap do lwéng
41  Nguyén tic chung

Khi lap k& hoach thi nghigm cé thé linh hoat lra chon phireng tién do wémg phil hatp véi cac nhu cau va
myc tigu oy thé clia 1t o cac ban tham gia thi nghiém, nhung phai d&m bao duy tri Swge mirc chdt legng
theo quy dinh.

Céc thiét bj, phwong tién do sl dung trong phureng phép do, phurong phap thi nghiém thude Tiu chudn
nay phai duac kiém dinh, hieu chuln theo quy dinh phap luat vé do lrdng.

Bem v thure hign thi nghism cb trach nhiém hga chon phuong phép dé do ting théng s, sao cho khi két
hep voi tht ca cde thing sé khdc sé dua ra céc kit qua ndm frong pham vi céc yéu clu ve dd khang dam
béo cia thi nghigém.

B8 khdng dam ban ha thdng phai duege tit cd cac bén tham gia thi nghiém ddng thuan.
Céc phuong phép wdc tinh 44 khang ddm bdo hé thdng duge trinh bay trong 7.5.
4.2 Céc di ligu cén thiét
Tigu chuan nay dua ra phuong phap de xéc dinh cac déc tinh van hénh cda 15 hol sau day:
{a) Hitu suét
(b) Naing luong ddu ra
(c) Céng sudt
{d) Nhiét 83 hoiva pham vi kidm sodt
(g) Nhiét A5 khdi thai va khdng khi vao
() Ty 1& khdng khi thira
{g) Tén thdt &p sudt trén dweng mede / dueeng hoi
{h) Tén thét dp sudt irdn dudmg khéng ki f Sudmng khdi
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(i) 85 ro kot khang kh

() Mirc d khir leu huynh

(k) Ty i& mol canxi trén leu huynh

() Luu wgng nhign ligu, khang khi va khoi thai

Céc bdng 1 Bang 4 ¢én Bdng 16 dua cée thdng 58 can thist 4é xae dinh timg dac linh van hanh cho cde
laai 1 hoi dién hinh thé hién trén cac hinh tr Hinh 1 4én Hinh 6. Cac béng liét ké céc thong 56 cin thiét,
mikc 46 anh hwedng twong déi cla cac thang sb va chi dan cée dido muc irong (ng d& cap dén quy tinh
do lwdng ap dung cho céc muc tidu do ledmg / thi nghiém cu thé.

Trén tirng déng trong (g vl théng sé chinh, cac muc "mire dd anh hrdng dign hinh® vé "ngudn di iéu
dién hinh" lién quan dén cac thang sé 44, Cac ngudn dor lidu didn hinh 12 cac d lidu dugc do ludng, tinh
todn hodc wérc tinh, Khai niém "duece do |wéng” ding 38 chi cac thing s duoe xdc dinh bing cach do
tnyc tigp mat fhéng s6 vat . Khal niém *dugce tinh loan" diing dé chi cac théng sb dego suy ra lir cac
théng sb dire do luvdmg khéc va duge tinh toan dipa trén cdc nguyén Iy kj thudt. Khai niém “duge véc
tinh" ding dé chi cac gia tri cla thang sé dugs woe tinh haae diroc thdng nhét b cac bén tham gia thi
nghigm, NAi chung, “wde tinh” & mdt gia trf wde lweng hep iy, dira trén kinh nghigm tie cde o hot weeng
tir hodic tr e thi nghidm triedie 3y trén chinh 18 hai 45,

Trong céc bang nay, & cot "Mire 44 Anh hudng didn hinh® chi ra céc théng s6 thuding ¢é dnn huding 6
{anh hudng chinh yéu, PRI) 980 két qua va cic théng sb efing cn thidt nhirng cé dnh hudmg it hon (Bnh
hieding thiv yéu, SEC) d&n két gua thi nghiém,

Bing 4 - Cdc théng sb cén thiét 32 xdc dinh hiéu suit bing phwong phép can bing nghich:

Cac thn that ning lugng
pidy | Mic d0 anh Ngudn di
Ky higu huéng dién | ligu din
dai hepng Théng sd ::L:l hinh [xem | hinh [xem Ghi chu
tinh toéan chidu chu thich | chd thich
L (2)
QpLDFg | Khdi khé 5.14.1 PRI m
Phan tich thanh phan nhién fiéu | 4.12.3 PRI M Gy
%0; trong khdi 4,134 PRI M XemBang 10
Mhigt 34 khoi 443 PRI W Xemn Béng 9
QpLHZF | Nwée tao thinh do chiy Hs
trong nhién ldu 5.14.24 PRI M
Phan tich thanh phan nhién ligu | 4.12.3 PRI M i
Nhiét dg khdi 443 PRI M ¥em Béng 9
QpLWF | Nwde trang nhién lidu ran va
long e fike veu
Fhan tich thanh phan nhign ligu | 5.14.2.2 PRI M
MNhiét dd khdi 4123 PRI M s
| 443 | PRI M Xem Bdng &
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Bang 4 - (tiép thea)
pidy | MUc 6 nh | Nguén di
hwdmg dién | lidu dién
Théng sé H",::; hinh [xem | hinh[xem |  Ghichi
chiba | chithich | chd thich
(1l (211

Hoi nudc trong nhién ligukhi (54423 PRI M |
Phan tich thanh phan nhign féu | 4.12.3 PRI M i |
Mhigt d& khai 443 PRI M XemBang9 |
D6 Am trang khéng khi 5.14.3 SEC ME | !
Phan tich thanh phan nhign igu | 4123 ERI M L5
%0, trong khai 4134 PRI M Xem Béng 10
Mgt dé bau khd 4,15 PRI M
Whigt do bau wét 415 PRI M
hodc do &m treng dbi 4.15 PRI M
Ap suét khi quyén 455 SEC M 345 |
Mhigt 3o khai 443 PRI M Xem Bang 9 |
Carbon chiwa chay héttrong
tro xi 5.14.4.1 PRI M/E 5
Phan tich thanh phin nhign liéu | 4.12.3 FRI M
% carban trang tro xi 41235 PRI M

lF'hén b4 tra xi | 4.7.8 PRI MIE

| Phan tich tharh phén chét hdp

| thi 4.12.3 PRI M s
Lwgng chét hép thy 48 FRI M ¥em Bang 15
Lwrgng nhisn fidu 475 PRI CM s
%C0; trong tro xi 4123 PRI M ¥em Bang 14
8040 trong khai 4.13.4 FRI M ~an
H; chwa chay héttrong tro xi | 5.14.4.2 SEC E Thuwérng bang D
Céo muyc dbi véi QpiUbC s FRI ] Yem QpLUbC,
8H; trong tro xi 4123 PRI Y Bing 4
CO trong khéi 514.4.3 SEC M/E i
Cac myc dai véi khong khi thira . PRI M Xern Bing 10
CO trong khal 4133 PRI M P
Tap vit tir mdy nghién 5.44.4.4 SEC E
Lirgng tap vat méy nghién 47.5 PRI M/E
Phan tich thanh phin tap uat 4123 PRI M/E

| Nhigt 88 dAu ra may nghién 443 PRI M .
Lwgng nhign héy f 477 PRI M Xem Bang 16
Phan tich thanh phén nhién lidgu | 4.12.3 PRI M i
Hydracarbon chira chay hét h
trong khoi 5.14.4.5 SEC E
Hydrozarbon frang khai | 4134 FRI ] [ |'
Nhig! trj HHV cia khi tham |
chiéu ol PRI M o
Nhigt vt Iy trong tro xi 5.145 PRI M/E il \
Phan bé tro ¥ 478 PRI MICIE | - |
Nhigt 3 tro xi 4451 PRI Mo |

47



TCVN 14224:2025

Béng 4 - (Hdp theo)
Bidy Mirc 66 dnh | Ngudn dir
) e hudng dién | liéu dién
Thong sé than hinh [xem | hinh [xem L Ghi chi
chiu chathich | chd thich |
(1)) @ |
Thidt bj kiém sodt phét thii 51456 PRI M l
Nhigt db khot vao 443 PRI M -
Nhiét o khoi ra 443 PRI i ¥am Bing 10
%04 trong khai vaa 4134 PRI M ¥em Bang 10
%0z trang khdira 4134 ‘ PRI M #em Béang 16
ihéi lugng khol dm véo 5429 PRI ¥ ¥em Bang 18
Khéi lugmg khai dmra 5128 PRI C =
QpLALg | Ro ot khdng khi vao lé 5447 SEC M Thring khong
ap dung
L lrrng khing khi rd ot 5147 PRI M Xem Bang 16
Nhiét 8 khdng khi rd lot 443 PRI M i
Mhiét dg khdi ra 443 PRI M ®em Bang 10
QpLNOx | Hinh thanh NO. 5148 SEC MIE
NOx trang khaoi 4134 PRI M/E i
Khéi lwgmg khoi dm 5128 FRI C ¥em Bang 16
QriSre | Birc xava doi luubématvéla| ...
Dién tich bé mat vd 14 hal 5.14.9 PRI MIE Thwéeng dugc
Whiét 45 khéng khi xung guanh PRI [ woctinhdya
ve I trén didn tich bé
Mhigt dg bé matvo la 443 PRI M/E mat trong pham 1
Van tée khdng khi frén bé mét vd| 4.4.3 PRI M/E vi dirémg bao thi
I nghidm.
4.7 PRI E Xem 5.14.8
QriWAd | Ham luwgng dm bd sung 5.14.10 SEC M/E
;;u Iy khii lveng cia hoi 474 PRI ME
Mnigt dd khoi 4.4.3 FRI M #em Bang 9
Ap sust nwéc clp 454 SEC M ;
Whiét 38 nude cip 444 PRI M =
Lurerng nhién liéu 475/ PRI CiM ¥em Bang 168
4.7.7
QrLCth | Nung khé | khix nwéc clia chdt| 5.14.11 PRI M
hép thu
Phan tich thanh phin chat hdp | 4.12.3 PRI M
thu
Luong nhign lidu 475 PRI cin Xem Bang 16
4.7.7
% carban trong tro xi 4123 PRI M
% C0; trong tro xi 4123 FRI M
Phan bé tra xl 4.7.8 FRI MIE 3
S0./0; trong Kndi 4.13.4 PRI M Xem Bang 14
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Bang 4 - (k& thic)

1 by | Mc d dnh Ngudn die
Ky higu hwémg dien | liéu dien
| dai lvgng Théng sé 1:::1 hinh [xem | hinh [xem |  Ghiché
tinh toan chidu chi thich chi thich
)] (2]
QrLWsb | Nudc trong chét hdp thu 5.14.12 SEC M |
Phan tich thanh phdnchétndp | 4123 PRI M
thy
Mhiét dd khai 443 PRI M Xem Béng 9
QriAp Wéc tinh birc xa d&n phéu thii |5.14.13.2 SEC E Thwrérng durgre
xi wat l wée tinh. Xem
5.14.13.1 vé cac
| théng s6 can
thiét khi do
QriRy | Cac dong tai tuan hodn 514,14 SEC M
Luu lurgng tai tudn hodn 4.7 PRI ME ey
| Whiét dd tal tuAn hoan du vao 443 PRI M Xem Bang 9
{ Nhigt 66 (& tudin hoan déu ra 443 PRI M -
QrLCw Nuéc 1am mat 51415 SEC WE
Liri hrgng nupdre: fam mat 4.7.4 FRI M/E
Nhigt 45 dau vao nude lammat | 4.4.4 PRI M
Nhigt a8 dhu ra nurdc lam mat d.4.4 PRI M fins
Lirgeng nhién ligu 4758/ BRI CiM Xem Bang 16
i 477
QrLAc $iy so bj khéng khi dwoc | :
cap nhiét tir nguon bén trong |
{APC) 5.14.18 SEC M
| Luwr hergeng nuecrc ngung tai APG
| Mhigt 3 nwdrc ngung tal APC 4.7.4 PRI MIC
Ap sudt nisdc ngung tal APC 4.4.4 FRI M i
Nhigt 38 nurre cdp 454 PRI M
Ap sudlt nude clp 444 PRI M
454 SEC M
| CH THICH:
{1) Musz 8% &nn nusng dibn hinh: PRE= ehinh yéu, SEC = tho ybu
121 Ngudin do ibus didn hinh: M = durpe do ketmg, G = dugre tinh todn, £ = degr e binh, J

Béng 5 - Cac thong sé cdn thiét 4& xdc dnh higu sudt bing phwong phap cin bang nghich:
Ning lugng nhi¢t déng gép

Didy Mire d9 Atlh Ngubn ::Iﬂ'
Ky higu ) muc hwérng dien | liéu dien
dai lwong Théng 56 “hinn hinh [xem | hinh [xem Ghi chud
| tinh toan atiily chu thich chi thich
{1 (2]
| QoBDA | Khéng khi kha cap vao 5151 | PRI m i
| Nhigt d§ khing khi cap vao 443 | ERI M Xem Bang 9
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Bang 5 - (tidp theo)

Diky | Mirc 60 Anh Ngudn div
Ky hiéu hudng didn | Tu didn
dai Ivong Théng s :::':1 hinh [xem | hinh [xem Ghi chi
tinh todn chiéu chi thich | ¢hu thich
{11 (21
Khéng khi thira 5114 PRI M Xem Bang 10
Phan tich thénh phdn phign ligu | 4.12.3 PRI M i
Garbon chuwa chédy hét 5.10.4 SEC M/E Xern QpLUbC
Khir hru huynh 59.5 PRI M Bang 5
%em Bang 14
QpEWA | 5 dm trong khang khi edp 5152 SEC MIE
vao
Céc myc i véi QpB0A carh PRI M
B4 Am trong khéng khi 4.15 PRI MIE
Nhiét @6 bau khd 4.15 PRI M
Nhiét 66 bau rét 4.15 PRI M
hoac a8 &m twong ddi 4,15 PRI M
Ap sudt khi quydn 455 SEC M
GpBF Nhiét vt Iy trong nhién lidgu 5.15.3 SEC M {
Fhan lich thanh phin nhién [iéu | 4.12.3 PRI () |
Mhiét 38 nhign lidu cip vao 44 PRI M/E f
QpaSif | Sulfat hoa 5.14.4 PRI M | v
50:/0; trong khai thai 4.13 PRI by I Kem Bang 14
Phan tich thanh phan nhign ligu | 4123 PRI M
Phan tich thanh phén chét hap 4123 FRI B f
thu
Lugng chét hép thy 47.7 PRI M -
Lirgrng nhidn [idu 475 PRI CM ' Xem Bang 16
% carhon trong tro xf 4123 PRI M | it
S50 trong tro xi 4.12.3 PRI Y {
QrBx Ning lwgng ciia cac thift bj 5155 SEC MICIE |
phy trer '
Céc thiét b dan ddng béng hoi e e -
L lrong khdi leong cla hoi 474 PRI M |
Ap sudt hoi di vao 4.5.4 PRI Mo
Nhiét 88 hoi di viio 444 PRI M
Ap sudt hoi x3 454 PRI M
Higu sudt ddn dang : PRI EiM
Cac thidt b ddn ddng bang dign 1
B4i voi cdc dang co lom: . -
Chi 56 Watt gi&y - PRI M
Hiéu sust dan déng - PRI EM
Bl v&i cAc dang co nhd; e J o
Chi 54 Voits SEC M S
Chisd Amps SEC | M
QrB3b Nhigt vat ly trong chat hép thy | 5.15.5 SEC M
Lwgng chat hép thy 4.7.5 PRI | M
Mhiét 64 chit hip thy 44,5 PRI ‘ M
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(1) Mibe 4 dnkh hurdng Sida hinh: PRI = chinh yéu, SEC = thir yéu.
{2) Nouhn diie ligu &dn hink: M = durge do kg, © = duege finh todn, E = durpo e Hinh,

i Mirc 6 anh | Ngubn dir
Ky hiéu " | hwong dién | liéu dién
dai lvgng Théng sb ;::1 | hinh[xem | hinh[xem |  Ghichi
tinh toan chidu chi thich | chd thich
| % (1 (2)]
QrBwAd | Ham lwong dm bd sung 5.15.7 SEC MIE
| Liru lwgng khéi legng
Nhigt dé dau vao 4.74 FRI M
Ap sufit Jhu vio 444 PRI M
454 FRI M
CHU THICH:

Bang 6 - C4c théng s6 cin thiét d& xac dinh hitu sudt bing phirong phap can bing thuan

o Mdrc 63 dnh | Mgudn di
P |a|.| 5 1 4 I
Ky higu 3 it hwéng dien | ligu dien
dai lwerng Théng so tham hinh [xem | hinh [xem Ghi ehi
tinh todn ki chd thich | c¢ha thich
{1l (21
| QrF Nhiét diu vio tr nhign liéu 55 PRI M
Luong nhign lisy 475/ PRI ™
ATT
Mhigt tri clia nhign figu 412 PRI i
Fhan tich thanh phirl nhién igu | 41213 PRI M —
Ning lirgng diu ra 54 | PRI c ¥emBing 7
CHU THIGH;
(1] M&c &2 dnh hudng $ién hink: PRI = chinh y&u, SEC = {hik yéu,
(2] Ngudn dir kéu Sidn Kinh: M = dwge o ludng, © = Sugs tinh todn, E = dirc e finh
Béng 7 - Cae thing s6 cin thiét d& xic djnh cong suit
Diby | M d0 ann Nguén dir
Ky higu hwéng dién | ligu dién
dzi luvgng Théng s 1': ::1 hinh [xem | hinh [xem Ghi chi
tinh toan chidu chithich | chi thich
(1 2N
Qro Nang lwong dau ra 5.4 PRI c
Mang lueng §4u ra trong dang 541
heri ehinh
Luru legmg hoi chinh 474 FRI Mo
Luu lveng nurde cap 474 PRI M '
Luu legng x3 4.74 SEC MIE
Luu legng trich 4,74 PRI M
Luu hrgmg nwde phun gigm 6n 4.74 PRI cm
Mhigf ¢ hoi chinh 444 PRI M
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Bang 7 - (két thic)
pidy | Mirc a6 anh Ngudn dir
Ky hidu ) muc | weng dién | ligu dién
dai lwong Thang so tha-m hinh [xem | hinh [xem Ghi chi
tinh toan chiéu chii thich chi thich
m (21
Ap sudt hai chinh 454 PRI M
Nhigt 46 nude cép 444 PRI M
Ap sudt nude clp 4,54 SEC M
Nhigt 0§ mudc phun gidm an 4.4.4 PRI M
Ap suat nwde phun gidm 6n 4.5.4 SEC M
L& hoi b het tal nhiat 5.4.2
Lury |rong hor tai nhigt 5421 i PRI CiM ¥em ASME
PTC 6

Leru Iwong nwrdie phun gism én 4.7.4 PRI M _
tai nhigt
Ly Irgrng trich gia nhigt nuwde 5421 PRI CM
cap
N;iét d¢ lrich gia nhigt nudc 444 FRI M
cap |
Ap sudl trich gia nhigt neéccap | 4.54 PRI M
MNhiét 88 nede di vao b gia 4.4.4 PRI M
nhiét prac cip
MNhigt 3§ rude ra khai bd gia 4.4.4 PRI M
nhigt nurire cip
Ap sudt nwoc tal bd gia nhist 4.54 SEC M
nuwée clp
Nhigt 48 nuwdc cép xa bd 444 PRI
R i tuabin - PRI
Luru lrgng hat trich (khac) 474 | PRI M
Nhigt 33 hoi T30 rabd Einhist | 4.4.4 PRI M
Ap sudt hoi dau ra bo tai nhigt 4.5.4 SEG M
Mhigt dd hoi diu vao ba tal nhigt | 4.4.4
Ap sudt hot diuvio botdinhigt | 4.54 PRI MIE
Mhigt 48 nuwdre phun gidm on tail e PRI M
nhiét
Ap sudt nude phun gidm antai | 4.44 PRI M
nhiét
Harl phy 454 PRI M
Liru lisgrng hai phu 543 SEC it
Nhigt 3¢ hot phu 4.7.4
Ap suil hoi phy 444
Nhigt 3¢ nude cép 4.5.4

, Ap sudlt nurde cdp 444 o, s

4.5.4 i i ; ;
| CHU THICH:

(1] Mz 48 dnh hudng Sida Rink: PRI = chinh yéu, SEC =thir yéu.
L{zl Magude dir Biu Bibn kinh: M = duge g lwdmg, € = dwoc tinh todn, E = dwe wie tish,
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Bing 8 - Cic thong s& can thiét d xac dinh nhiét 6 hoi / pham vi kidm sodt

] Diby | M 6 dnh | Nguédn der
| Ky higu huwéng didn | ligu didn
dai lrong Thing ab l':‘:; hinh [xem | hinh(xem |  Ghichd
tinh toan hibu cha thich chi thich
? (1) ()]
.. | L& hoi cdp hoi qua nhiét 5.4.4 .. ... lcacphepeocnd
Leu lisgng hai chinh 4.7.4 PRI M yéu dugc ligt ke
Luw heeng xa 474 PRI ME & day. Thtcé edo
Luru long trich 47.4 PRI M théng sb cn
Nhigt 48 hei chinh 444 | PRI M thidt 4é wac dinh
Ap sudtt hoi chinh 454 PRI M nang luong dau
Ap sufit bao ho! {ndu 3p dung) 454 PRI M ra 13 bat budc,
Mide nude bao hoi
Nhiét o nece cap 444 PRI M
Ap suat niede edp 454 SEC M
Liw lugng niedre phun giam &n 4.7.4 PRI 1
Nhiét 46 nude phun gidm dn 444 PRI 1]
Ap sudt nudc phun gidm én 454 SEC M
Cac théng s4 can thiél khag dé b4 SEC MICE
x4 dinh nang lrong dau ra
L& hod £d hoi tai nhigt 54.2 v
Liru lorong ho i nhigt 5421 PRI G Xem Bang 7
Nhigt 33 hoi Gl ra bé téi nhigt | 4.4.4 PRI M .
Ap sudt hoi dau ra bd t3i nhidgt 454 PRI M
Nhig! dé hoi dau vao bd tdi nhidt | 4.4.4 PRI M
Ap suat hoi dau vao ba 14 nhigt | 4.5.4 FRI M
Luru hegng nurdre phun gidm 6n
b 13 nhidgt 474 PRI M
Mhigt 30 nudic phun giam &n ba
ti nhist 444 PRI M
Mhigt 6 nede phun giam on b
tai nhigt 4.5.4 SEC M
Cic thang s lién quan jiiis . ‘e
Khang khl thira 5114 M
Clra dieu tiét v lirgng khai M [
Luru lwgng khél ta) tudn hoan M
Xilé 5.4.4 : l

CHU THIGH:

{1) hise 34 drh hudrg didn hinh: BRI = chinh ydu, SEC = thir yéu.
(2) Ngubn dir iy dén hink: M = & o ludng, C = dwgs tinh todn, E = duge wée linh,
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Bang 9 - Cac thong 50 can thiét dé xac dinh nhiét d& khai thai va khang khi cap vao

[ pidy |Micdganh| Ngudn di
Ky higu | ke hudng didn | lidu dién
dai lrgng Thong s6 tham | Mnh[xem | hinh [xem Ghi chu
tinh todn chidy chu thich | cha thich
{11 {21
Bo say khdng khi don kiéu 2
khoang
0z dbu vao sdy khing khi 4.10 FRI M
O dhu ra sy khing khi 410 FRI M
Nhidt 36 khdi vao sdy khdng khi | 4.4.3 FRI M
Mhi&t d& khdl ra khdi sdy khang | 4.4.3 FRI M \
khi
Nhist g khéng khi di vao séy 4.4.3 PRI M Nhigt dd khéi di
khang khi wao bé sdy chi
can thiét 4& higy
chinh theo gis tr
tham chidu.
Bé say khéng khicap 1) cap 2
Cdc hang myc trén day ddi vai - FRI
bi sdy khéng khi kiéu 2 Khoang
Céng vai:
Whigt 384 khéng khi ra khdl mél 443 PRI M
b shy
Liru hreng khang khicip 1 ra 4.7.3 PRI CiM
khdi ba sdy
Luru Iwging khéng khi héa trén 4.7.3 SEC c
Nhigt 45 khéng khi haa trgn 4.4.3 FRI M
Liru egrng Khdng khi hdn hop 473 FRI oM J i
Whigt 35 khéng khi hdn hop 443 PRI —
Céac hang myc cdn thidl 0é xac PRI [ Xem Bang 4
dinh higu suat | vh Bang 5
Céc hang muyc can thiét dé xac PRI Xem Béng 7
dinh ndng lrong ddu ra |
B¢ sdy khong khi kidu 3 - ; f
khoang
Céc hang muc trén day 861 voi PRI
bé sdy khéng khi don
Nhiét 35 khéng khicap 2 divao | 443 PRI M
L say
Mhiét 43 khong khi cdp 2 rakhdi | 4.4.3 PRI
bo sy
Mhigt 46 khéng khi cdp 1 divao | 4.4.3 PRI M
bo séy
Mhiét d8 khang khicdp 1 ra khéi
b siy
Luwu lrgng khang khi cdp 1 ra 4.4.3 PRI M
khéi bo séy
Luu lrong khéng khi héa trén 473 PRI Cm
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Béng 9 - (két thic)

pidy | Mirc 8 dnh | Ngudn dir ]
Ky higu hwéng dien | ligu dien
dai legng Théng sb ;I“:; hinh [xem | hinh[xem |  Ghicha
tinh todn chidu ehi thich ¢hi thich
(1] (2N
Nhi&t 88 khang khi hda trdn 473 PRI M
Luy lugng khéng khi hdn hop | 443 PRI M
Nhigt da khang khi hdn hop 473 PRI M S
I Cac hang myc cin thidt déwac | 4.4.3 PRI M Xem Bing 4
l dinh higu suat va Bang 5
Cac hang myc can thigt dé xac A PRI o XemBang 7 |
dinh nang lwong dau ra I

(13 Mirg 35 an hwdng didn hinh: PRI = chinh yéu, SEC = thir yéu,

CHU THICH:
{2) Ngutn 6@ figu didn hinh: b = drge o ketmg, = duge tinh tedn, E = duge rdée tinh.

Bing 10 - Cac thong s6 cén thiét dé xac dinh khéng khi thira

' iy | Micdd anh | Ngubn dix
Ky higu mye | PN dién | lidu dign
dal lvong Théng sé th;'; hinh [xem | hinh[xem |  Ghichi
tinh todn chibu chu thich chi thich
1 (2)1
XpA Khéng khi thisa 5114 iah M T
Phan tich thanh phén nhign ey | 4.12.3 FRI M o
%02 trong khoi thai 4.13.4 PRI ME S
MpubC | Carbon ehwa chay hét 5.10.4 FRI M/E i
Phén trém carbon frong tro xi 41235 PRI M
Phan bd trox 4.7.8 PRI ME
MFrWA | D& &m trang khang khi S e s
Nhiét d& bau kho 5.11.2 PRI CE
Nhigt 38 bAu wét | 415 PRI M
hosic 86 &m trong ddi 4,15 PRI M
Ap sudt khi quyén 4.15 PRI M
Ham lrong dm bd sung 4,55 SEC M
4.74 PRI M
MoFrCaS | Phan tich thanh phan chét 4123 PRI M
hip thy
Ty I mol Ca/S 508 PRI CIE
Lurgng chél hdp thy 477 PRI M .
| Lwgng nhién ligu 4.7.5/4, PRI Cmd ¥em Bang 16
77
MFrClhk | Nung kha 5.10.8 PRI CIE e
9%C 0 trang tro xi 4134 PRI M o |
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Bang 10 - (k! thic)

pidy | Me a0 dnh | Ng udn dir
Ky hidu huéng dién | ligu dign
dai lwemg Théng sé tr:::‘ hinh [xem | hinh [xem Ghi chi
tinh todn chidu chuthich | chd thich
= M | e
MFrSc | Khiv lew hugnh 5.9.5 PRI | CIE .
30403 trong khdi thai 4.13.4 PRI | i Xem Bang 14
CHU THICH:
(1) Mive 93 &nh hudng dign hinh: PRI = chinh yéu, SEC = thir yéu.
(2} Mgudn oy lidy Aidn hinn M = Soe do luéng, © = diege tinh tadn, E = durac wés tlinh,
Bing 11 - Cde thang 56 can thiét dé xdc dinh ton that dp sudt dudmg nwére | dusdng hoi
pity Mirc d¢ dnh | Ngudn dir
Ky higu hwdng dién | lidu din
dai lwgng Théong sé t':::l hinh [xem | hinh[xem |  Ghichi
tinh toan chidu chi thich | chithich
(1] {2} Wi
Tén thétap sult quabdqué | 5.7 pMIc
nhiét
Ap subt 35y ra bd qua nhigt 4.54 PRI M
Ap sult dAu vao b qud nhigt
{&p suAl bao hoi) 454 PRI M
Luwu lugng hei chink 4,74 PRI M
Lwu lugng nwde cép 4.7.4 PRI M
Liru lrgmg xa 4.7.4 SEC ME
Luu lurgng trich 474 PRI M
Luu legng nede phun gidm dn
ba qua nhigt 474 PRI o
Nhigt 86 hoi d4u ra b qua nhigt | 4.4.4 SEC M
Nhigt 36 hoi dau vao bo qué
nihiét 4.4.4 SEC M L& sidu & han
Tén thit dp sudt qua b téi 547 . mic
nhiét
Ap sudt dAu vao b tai nhié: 454 PRI M
Ap sual dhu vao bd tai nhigl 454 PRI M oo
Luru legng hei qua bé tai nhigt 5421 PRI o Xem Béng 7
Lwrut wgrng trich gia nhigt nude
cép 5.4.2.1 FR! cM
Ré i tuabin NA SEC E
Luru lugrng hod trich 4.7.4 PRI M
Lua lugng mede phun gidm &n
bé tai nhigt 474 PRI M
Nhigt d¢ hed dau vao bd tai nhigt | 4.4.4 SEC M
Nhiét dé hoi 6du ra bitainhigt | 4.4.4 SEC M
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TCVN 14224:2025

i pidy | Mire 80 anh | Noudn di
Ky higu ) muc hwdng dien | fiéu dien
dai lrong Thong so tham hinh [xem | hinh [xem Ghi chi
tinh tadn chiéu chii thich | chi thich
(1) (2)1
Tén thit 4p suat qua ba ham 547 i MIC
nwde
Ap suét nudre dhu vao b ham
NLFGG 454 FRI M
Ap sudt nuedrs Gau ra b ham
nuérc (3p sudt bao hevi) 4.54 PRI M
Luru lwong nwdc cép 4.74 PRI M
Luu lurgng nwde phun qué nhigt | 4.7.4 FRI MIC
Mhigt 36 nudc Jiu vao b ham
nudve 444 SEC M
Mhigt 3 nude ddu ra bd ham
| MGG 4.4.4 SEC M

CHU THIGH,

(1) W irc 98 anh hudmg $idn hinh: PRE= chinh ybu, SEC = thir péu.
Ltih Neguén diy iy i hink; M =duge 82 leéng, C = duse tinh tadn, E = dies ide tinh.

Bang 12 - Cac thong s cin thiét d& xac dinh tén thit p sudt dwong khang khi f dwéng kho

T Didy | Mic d3 dnh Ngudn di
Ky higu | ) U hureng dign | tiéu dikn
dal lwong | Théng sé ;;:; hinh [xem | hinh[xem |  Ghichy
tinh todn chidu chi thich chi thich
{1 (2]]
Tré lpe phia khéng khi 5473 i MiC
Ap hye dAu thodt cda quat ki | 4.5.3 PRI M
Aplycknéng kbl tai dduvao bd | 4.5.3 PRI
sdy khéng khi
Ap lec khang Khi ai ddura bd 4.5 PRI M
say khang khi
Ap e tai hop gid 4.5.3 PRI M
Ap e budng g6t 4.53 PR M
Luu Iwgrng khéng khi 5118 PRI [xem G Xem Béng 18
chi thich {4}]
Liru lroing herl ehinh 4.7.4 SEC M
Nhiét df khdng khi 4.4.3 SEC ()
Trée e phia khoi 5173 vk MIC
Ap e buding &t 453 PRI M
Ap e dAu vao b qua nhidt 454 PRI M
Ap lire 50 ra bd qua nhist 4.5.3 PRI M
Ao e dAu vao bé tai nhiét 453 PRI M
Ap hwe dau ra by 18 nhiét 453 PRI M
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Bing 12 - (két thir)

Didu Mirc da dnh | Ngudn dir
Ky hiéu hwémg dién | lidu dién
a3 lwong Thong sé ::::1 hinh (xem | hinh[xem | Ghicha
tinh todn chiéu cha thich | chd thich
1 {1 {2)}
Ap Ire 85u w0 ehiim éng sinh 453 PRI M
heri
Ap lre dBu ra chim &ng sinh 453 PRI M |
hoi
Ap e d5u vao bd ham nudc 453 PRI M
Ap e du ra b ham nude 453 PRI M
Ap lyg dau véo thiét bj kigm 453 PRI M
504t phéat thai
Ap liye dhu ra thiét b kidm sodt | 4.5.3 ERI M
Ehét thai i i
p fire khei d2u vao ba say
khéng khi 453 PRI i =
Ap bpe khéi dau vao bg sdy 453 PRI M
khdng khi
Ly lrgng khai thaéi 5129 PRI [xem c Xem Bang 16
chu thich {4)]
Ly lurong hoi chinh 4,74 SEC L
Mhigt 45 khoi thai 443 SEC M
CH THICH:
{1} Céc gid tf ap suft trung gian dién hinh Swegpe idu th 38 ddnk gig iy Ipe cla hé thng.
{2} Mire 6 anh hwGng 8#n hinhe PRI = chinh yéu, SEC = thir yéu.
{3) Mguén dir |iéu dén hinh: M = dwoc doivéng, C = duos tinh toan, € = dugc wie Unh,
(4) Cac gia tr lew hrgrng hdng khifkhéi duge yéu chio 88 hiéu chinh cac 5idu kign tham <nidu.
Bing 13 - Céc thong s cdn thigt dé xic dinh mic 4 rd let khong khi
Biby | Mtk 8¢ anh Ngudn dir
Ky higu hwéng dién | liéu dién
dai lwgng Thang sé ";‘:; hinh [xem | hinh[xem | Ghichu
tinh toan chibu chi thich chi thich
(1 {2)]
Murc 44 ré lot dua trén ham 5176 Xem bang 10
lvong 0o do dwerc
Khdng khi thira di vao bd phan 5114 PRI C
Ham luong Oz trong khdidivao | 4.13.4 PRI M
bd phan
khdng khf thira ra khai bo phan | 5114 PRI C Xem bang 10
Ham hrgng O; trong khdd ra khai | 4.13.4 PRI M
b phan
Mire dd ro lot tinh theo cdn 5176 C
bing nhigt
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TCWN 14224:2025

pidy | Mirc 80 inh‘ Nguén de | '
Ky hiéu ) ot hwong dién | lldu didn !
dai lwerng Thang sé i hinh [xem | hinh [xem Ghi chi
tinh todn chidy | Sdthich | chi thich
(1] (21
Luu lrong khal i vao bd sdy 5128 PRI C Xem Béng 16
| khéng khi
[ Ham legng Oz trong khdi divao | 4.134 PRI M
bé sdy khing khl
| Phén tich thanh phén nhién ligu | 4.12.3 SEG M
Mhiat G5 khai di vao sdy khang 4.4.3 PRI it
khi
Mhi&t G5 khai ra khéi sdy khéng | 4.4.3 PRI M z
khi
Mhigt 34 khéng khi di vao sdy 443 FRI Y]
khang khi
Mhigt 33 khang khi ra khoi sy 443 = M
khéng khi
Ham iegng &m trang khang khi 4,15 ‘ SEC ME
| CHI THICH:
{1} Mire 39 dnh huedng didn hinh: PRI = chinh ydu, SEC = thiryéu,
{2) Ngutn dfr ligu didn hink; M = &wge do ledng, © = duye tinh todn, E = dwgs wéc tinh,
Bang 14 - Cic théng s cén thiét dé xdc dinh dic tinh khiz luu hujnh
Ky higu Blbu M 66 dnh Mgudn dir ligu
dai lvong — I‘::; hwéng didn hinh | dién hinh [xem
tinh toan g e % | [xem chii thich (1)) | chid thich (2]]
chigu
MFrSe Khir luu huynh 5.4.5 T et
50 trong khdi 4134 PRI M
O: trong khdi (ciing vij tri wéi 503) 4.13.4 PRI M
Ham lurong édm bé sung | 4.7.4 PRI M/E
PRan tich thanh phén nhign ligy 4123 PRI ME
MFrwA Ham |wong dm trong khéng khi 5.144.2 PRI CIE
Nhigt & bhu kho 4.15 PRI M
Nhigt 84 bAu wot 415 PRI M
hode 48 &m trong 38 4.15 PRI M |
MpUbC | Carbon chwa chiy hét 5.10.4 PRI MIE
% carbon trong tro xi 41235 PRI [
Phdn bé tro xi 478 PRI MIE .,
Phan tich thanh phan chdt hdpthy | 41423 PRI M
MoFrCaS | Ty 1& mol Ca/S 5.9.6 PRI CIE
Lirgng chét hip thy ATT PRI M
Lirgng nhigén figu 475 PRi [
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Bang 14 - (két thiic)

3

Ky higu f:“‘: Mic dpdnt | Ngudn dir ligu
dal lugng Vil III:m hwwémg didn hinh | dién hinh [xem
tinh toan as chiby |[Xem chi thich (1)] | chd thich (2)]
MFrCihk | Nung kho 510.8 PRI CIE

%CC: trong tro o 4123 FRI M

CHU THICH:
(1) Miro a3 dnh hudmg didn hinh: PRI = chinh y&u, SEC = thir ydu,
(2 Mgudn dir Beu difin hinh: M = dugc da eédng, © = duge tinh tadn, E = Svgc véclinh,

Bang 15 - C4c théng sb can thidt dé xdc dinh ty 1& mol Canxi - Luru huynh

[ pia, | Mie do anh [ Ngudn dir
Ky higu ) muc | ong dién | ligu dién
dai lugng Théng so thain hinh [xem | hinh [xem Ghi chd
tinh foan | chidu chua thich | chd thich
| (1) (2)
MoFrCa3 | Ty lé mol Cals 598 il [
% CO2 trang tro xi 4123 PRI M
% carbon trang tra xi 4123 FRI fA
Phan bé tro xi 47.8 PRI EM
Phan tich thanh phén nhign éu | 4.75/ PRI ]
477
Phén tch thanh phin chdt hdp | 4123 PRI M
thu
Lurgng chat hdp thy 4.7.7 PRI M
Lurgrng nhidn lidy 475 PRI [ .
Khir lwu huynh 585 SEC CIE Xem Bang 14
S00s trang khi 4,134 _ PRI | Ll
CHU THiCH;
{1) Mdre @3 dnh hudng dién hinh: PRI = chinh yéu, SEC = thir yéu,
{2) Mgudn dir Bau Sidn Rjnh: M = drgs 86 ludnn, = dee tinh doén, E = furge e tinh, |

Bang 16 - Cac théng so can thiét d& xac dinh lvu lwgng nhign lidu, khang khi va kheéi

' oiay | Mic do dnn| Nguén do
Ky hiéu i hwéng dién | ligu dién
dai lugng Théng sb tl'r:rn hinh [xem | hinh [xem Ghi chd
tinh toan chitu cha thich chi thich
{111 {21

arl Mang lweng diu vio tir nhign 55 . -
ligu
Luwong nhién féu (do heémg) 477 PRI i
Lirong nhién gy (tinh todn) 57.7 PRI c
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Bing 16 - (két thic)

bidy | Mic 86 dnh| Nguén do
Ky higu hwéng dién | ligu dign
dal lvong Théang sé ,";‘:‘:1 hinh [xem | hinh[xem |  Ghichi
tinh toén chidu chi thich | chi thich
1 2)]
aro Nang lugng dau ra 5.4 PRI M Xem Bang 7
EF Hiéu sudt nhién liéu 5.7.1 PRI c | Xem Bang 4 v
Bdng §
Phan tich thanh phin nhign lidgu | 4.12.3 PRI M :
MgA Luu heeng khéng khi dm | 541.6 255 c ik
MrA Khang khi thira 5114 PRI c ¥em Bang 10
Ham luong &m trong khéng khi | 5.11.2 PRI C Xem Bang 10
MqFg Luu lwgng khai dm 5.12.9 | c
MFy Phan tich thanh ph?m nhién 4.12.3 | PRI M .
ligu
Carbon chura chay hét 5.10.3 PRI ME
% carban trong tro =i 41235 | PRI M
Phan bé tro xi 478 PRI ME -
Khéng khi thira 5.11.4 PRI MIE Xem Bang 10 |
Ham liegng &m trong khing khi | 5.17.2 PRI l ME e |
Ham lgng am bd sung | 474 PRI ME |
e Phin tich thanh phén chit 4.12.3 PRI M
hép thy
| T¢ l& mal Ca/S 59,6 PRI | ME
Nung khd 5.10.8 | PRI ME
Khi lu huynh 595 | PRI ME |
CHU THICH:
(11 Mire &6 anh hudng Sidn hinh: PR = chinh wéde, SEC = thiy yéu.
{2) Ngudn oo B3y didn hinh: M = duoc do leeng, © = duoc tinh fodn, E = disgc wic inh,

4.3 Cic yéu cdu chung v do lweng

Hé thdng do hramg duoe sl dyng dé thu thap cac di liéu thiremg bao gbm bén thanh phan sau:
{a) Phén lir do so chp

{b) Thiét bj c&m bién

{c) Thiét bj thu thap i ligu/ do ledng

{d) Thiét bj I tri dir lidu

Phin iir do se edp cha phép truy cap dén didm do hodc gdy ra hidu (ng ma thiét bj cdm bién ot thé do
duroc bing edch chuydn ddi cfic hidu teng d6 thanh tin higu dién frong Gng. Sau da tin hidu dign nay
duros chuyén 5l thanh gia tr] sé va duoe e e dwdi dang dign 1, hode duge gl 38n may ghi thanh
bidu 44 hode hidn thi bAng dbng hd analog.
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4.3.1 Chuing loai thiét bl / lip dit

Thiét bi do phai co cap chinh x3c phi hop dé dat deoe 05 khang dam bao muc tiéu, TAt cd cac thiét bj
do phai dam bdo ding ching loai dwgc chi dinh, dwoc 13p 3t dlng cach, lam viec theo ding thidt k2 va
hoat dgng treng dai do du kién,

4,3.2 Higu chudn

Céc thiét bj lign quan trong hé théng da phai dwec hidu chinh ban d5u (s x& dich diém *0” hodc khodng
do phai duac digu chinh thea cic thing s kY thust twong Gng cda thiét k).

Higu chugn cac thiét bi do trode va sau khi thi nghiém phai dira trén céc chudn 32 dwoc higu chudn theo
mét tiéu chudn quéc 1 dugc thira nhan.

Tat ¢4 cac két qui do phai duere higu chinh theo cac thiét bj 48 dwoe higu chudn trsere khi dua vaa tinh
toan cac dac tinh ki thuat. Tredng hop khdng hiéu chinh thi gia tr wéce tinh cia d§ khong dam bo ha
théng phai dugc tang 1&n dén gid ti bing 6 chinh xac tham chigu ¢ong véi cac yéu t6 dnh hirdmg khac
dén 44 khéng ddm bao hé théng,

CHU THICH: B4 chinh xde tham chidu 18 g5 khéng d3m bio ni thing mé nguwdi s dyng ki vong ¢d thé dat Auoe rong
tredng hgo khdng hidu chudin, sau khi thibt bj 03 Suge diéu chinh ban fu theo cleddc tinh ki thudt cla nha sdn wudt.
Mot séthist bl do cdn duee hidu chudn ngay treds va ngay sau giai doan thi nghigm 62 xac dinh 66 tréh.
Né&u gia trj hidu chudn tredie va sau thi nghiém khde nhau thi phdi xa¢ dinh 8 1rdi va céng thém mit nla

glé trj 44 vao mirc wéc tinh 45 khang ddm bao hé thing cla thiét bi da.

Bat ky phép hidu chudn nae cing phai dwge the hién tai it nhat ba diém khdc nhau d2 tao ra gid i cao
nhat va thdp nhét trong ddi do du kién khi thi nghigm,

4.3.2.4 Thiét bj do nhigt d

Cac cdm bign nhigt d6 phdi dugs higw chudn dua trén cac chudn da dwoc hisu chudn theo mat gy
chudn quéc t& dugre thira nhan, Phan ti cdm bién phai dugc so sanh véi It nhat 4 nhigt dé khac nhau,
Céc nhigt 3¢ dwgc lra chon 88 hidu chudn phéi ndim trong dai do du kidn khi thi nghiém, Cac clip nhigt
dién phai dwoc G nhiét trwde khi hidu chufin & d8m bdo khéng »3y ra sai l&ch tin hiéu d3u ra sau khi
hiéu chudn,

4,3.2.2 Thiét bi do ap suit hodc hidu ap suit

Phén t cém hikn phdi duee higu chufn theo céc chufn da duoe higu chudn theo mét tidu chudn quéc
t duere thiva nhén & 5 gia tr| ap suét khée nhav. Cae didm ap sut phal duoe ghi lal & 4p sudt khi quyén
(). 25% thang do, 50% thang do, 75% thang do va 100% thang do. Ap suét phéi dwoc ahi lal tai mbi
didm khi téing &p suAt v ghi lal 1n niva khi gidm &p sut va nén sb dung gid tr trung binh, Sir khac bigt
cén duge xem xét khi woc tinh 49 khing d&m bao ha thdng.

4.2,2.3 Thiét bj phan tich thanh phin khai thi
Thiét bj phén tich dwgc st dung @& da Os, CO, NO, va tdng hydrocarbon phai dugre hidgu chudn ngay
rudre khi thi nghigm va gid tri hidu chudn phai duoe kidm tra €0 1rai ngay sau khi thi nghiém. Cée hiéu
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chudn néy dige tipe hign bng cach sk dyng eac khi higu chudn da duge chimg nhan vdi cc gia b
diém 0, diém cudi dai do va diém gia dai do. Néu thiét bj phan tich drgc higu chudn én mat pham vi
da, edn phép do trong qué trinh thi nghiém droe thuc hign rén mat pham i da khéc, thi viec kiém tra
gié tri higu chudn sau khi thi nghigm phéi dugre thiee hign trén pham vi da thir hai.

4.3,3 Tén suit do

Bé gidm thidu 48 kndng am bao {do inh bat dinh cla nhién lig, sir finh chinh eda hé théng didu khién
va cac yéu 1 khic, s thay ddl trong céc théng sb van hanh), can t2ng thn sudt do trong qua trinh thi
nahiém d& glam sal 8 ngfu nhign trong cac dir e thu thap duoc.

Céc phép da dém sa lwegmg (vi dy: do lugng nhign lidu bang thing chira tinh theo thé tich hoss khéi
Irgrng) dugic thire hign theo tin subt do thidt bl thu thap di éu quy dinh, Viée thu thap céc do liéu khac
can duge thire hign trong khodng thad gian ti da la 15 phit va khoang thii glan wu tign 1 2 phit hosc
it hern. Néu ghi nhan duoe cae bién ddng dai véd bat ky thing 58 quan trang nae Khi thu thap di ligu véi
khodng thii gian lém hon 2 phit, thi khodng thé gian gitea cac Idn thu thap div i8u phdi dirge gidm xudng
dwei 2 phat,

Lfu tién si? dung cac thiét bj thu thap diy idu tw déng,

4.3.4 Cac phép do dwgc thirc hién qua tiet dign ngang

Mét sé thang sb can thiét @& tinh todn cdc dactink 18 hol (v du: nhist 48 va thanh phin khéi, van the
khang khi hedic khal) cn duege kac dinh bing cach do gid tri tai cde didm trong mdt Giét dign ngang va

say dé4 tinh gid tri trung binh. Trong maol tredng hop, gid tri trung binh cla cdc thdng s6 db phdi I3 gid ti
frung binh tich phén.

Trong phép do thea 6iét dign ngang, kénh din duge chia nhd thanh mét s6 tiét dién co s& va sir dung
logi dau dé thich hep dé do théng s¢ tai méi diém trong Keng dign tich co s&. GI& tr trung binh cda thang
58 |a trung hinh tich phan cla cac gi4 tr) do duee tai ting dign tich co sd (cd thé sl dung cée trang =é
khéc nhau cho titmg khu wee tily theo ky thuét do va phiromg phdp tinh toan).

4.3.5 Cac gié trj cd trong sb

Da tinh chét phan tang clia dong khai nén nhiét 4 khdi va ham lugng Os trong khdi cd st bidn thign trén
mat cét ngang cta kénh din. V1 vay, khi xdc dinh nhigt da va thanh phan cia khai can 4p dung cac trong
s6 thich hgp.

Trong 56 chinh xdc 861 wéi nhiét 38 dugc xdc dinh theo luu leeng khéi lvang (trong sé la tich cda khéi
Irgrng ridng va van téc) va trang sé ddi véi ham leong O trong khéi duoe xdc dinh theo feu lugng thé
tich {trong 54 14 van tée).

Lt tign thiee hign do dbng thdi van tde, nam legng Oy, Ap sudt va nhiél df tai 14t cd cdc diém trong udi
iy mau a8 %A dinh chinh xac trong sd LLru lugrng Khi tinh todn nhigt 84 khoi.
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Trivérmg hop khong thé thire hign do dng thid van the véi nhigt d& va ham lwgng O: trong khéi thi cho
phép sl dyng trong sé van tic eho ¢ hai troéng hop xc dinh nhidt d& va ham lwong O: trong khéi,

4.3.5.1 Ap dung trong s6 Ivu liegng

Trang 56 luu lugng diree 4p dung khi xé&e dinh dueoe o8 swe phén thng ré rét trong dang khai théng qua
vig khiio st so bd nhigt 46 vé van 1c gua 1t ditn ngang cla kénh dn khoi,

Wan di lidu nhigt 9§ tir hedi do, cd ihé slr dyng ty |8 nhiét 46 tuyst ddi @& tinh gén dlng trong sb van tic
theo cang thurs saut

W, T+273,2 g
FoTr+1732 ()

Méu chénh Mch gitra nhigt 45 cd trong 58 v khong cd trong 56 (AT) duc tinh todn bang cach sir dung
gid i gan diing nay virgt qua 1 °C {nghia &, mirc werc tinh d6 khang dam bao hé thiing vuot qua 2 °C,
xern 7.5.3.3), thl céc bén tham gia thi nghiém cé thé xem xét co can thise hién khae s&t so bd van the
qua tigt dign ngang 48 Iam can el quyét dinh xem &6 sir dyng frang 5 leu lugng hay khéng.
Khi thyc hign khao sat so bé van tde qua tiét dién ngang, t ty 18 van the ¥ /¥ oo thé xac dinh mirc
chénh léch gitka gi tr| trung binh ¢d trong s6 lru lgng va gid 1 trung binh khang cd trong sb nhw sau:
AT = ABS (Trw ~Tuw ) (&)
AL, = ABS(E:_P:I‘ - Eim) ]
trong E6: ABS la ham g/ tri tuyst 44, chi s& FI¥ ding d& chi gia tri trung binh 6 trong sé va LW ding 88
chi gid trj trung bink khang ¢ trong 58,

Cac mirc chénh lech nay dira ra mic wroc linh 68 khang dam bao hé thdng da khdng tinh trong s lvu
ltrgrng. Tik da cac bén tham gia thi nghém cd thé xem xét xir by thea cac fnrdng hop sauw:

fa) néu AT nhd hon 1,5 °C hodic Ak nhd hon 0,2% thi khana cAn st dung trong s6 leu lugng.

(b} néu AT ién hor 1,5 °C hodic AC: kan hon 0,2%, thi phal thire hign it nhét ba 130 khao s31 hoan chinh
qua tiét dign ngang d& kidm tra. Néu khdng dinh o6 sur bidn thign van tdc trong kénh dan thi céc ban
tham gia thi nghigm phai quyét dinh xem <o st dung trang s6 I lugng 62 tinh fodn hay khang.

4.3.5.2 Phwong phap trong sé luu leeng
Trong s luu lwgng duoc xac dinh bing mét trong céc phirong phip sau:;

a) Sir dyng cac gia tr trong s van toc so bS theo cing thire (5} tr cac phép do thi nghiém i v nhist
dd hedc ham lweng oxy.

b) B nhiét §, van tdc va ham lugng O; qua tirmng diém cla lwdi do trong qua trinh thi nghigem,

Bé gidm thidu sai 55 trong cac gia I trung binh dwoe tinh toan i i ligu do khi thiee hign 38ng thén cac
phép do van tde, nhigt 42 va ham legng O; trang mét ché da thi nghiém eln &p ding cie quy tic sau;

{a) Phai thire hign 18i thidu ba lan do hoan chinh qua tiét dign ngang trong méi ché @3 thi nghiém,
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(b) Trong 88 lwu lwong dbi véi ham hreng O chi duroe xem xét ndu AG: kén hon 0,2% va cé téi thidy 3
l&n do hodn chinh qua tigt dign ngang dwoc thiec hign frong chudi do nghigm.

(c) Céc gt AT va Afh phai la gl I 18p Iai trong cac chd G5 thi nghigm. Néu xut hién gia tr AT hodc
ACh trong bét ky 1n do nao qua tiét dién ngang sal 1&ch qua 33% so véi gid ti trung binh cla cdc
tn do, thi die liéu cia tén do db phai bi loai ba.

Trong mGi ché 43 thi nghiém, G3u da van toe phai duge dattal mot didm cd gnh & vi tri ma van the, nhigt
44 va ham lwgng Oz déu xap xi bang gia trj trung binh. Van toc, nhigt 43 v& ham lugng O: ai didm nay
phai durgre ghi lai véi cling tAn suét nhur tai cac Giém do qua tiét dign ngang (nghia 1, dr lidu phai duge
ghi lai ngay méi khi thire hign ghi diF figu tai bét ky didm do nda qua tiét dign ngang).

&4 lrgng ldm di liéu thu thap duge d4i vii mot ¢idm do cb thé si dung 82 wée tinh sai s6 ngdu nhitn
clia gid tri trung binh 6 trong 56, nhu mé té trong 5.2 4.2 va 7413

4.3.6 Xac dinh 46 khang dam bdo hé théng do anh hwéng cla cac phép do

Téng dd khang ddm béo hé thing lizn quan Aén mot phép do cu thé 13 két qua cia mdt sd g khdng dam
bdo hé théng khéc nhau trong hé théng do. Quy trinh két hop cc db khiing d3m béo hé théng dugo
trinh bay trong 7 5.

B6i v tirng thong sé do trong chuong trinh i nghiam, phai xac dinh tA41 ¢a cac ngudn ¢ thé gy ra sai
53 hé thing én quan dén thong s da.

T4t cd cac thanh phdn cla hé thiing do phdi duge xem xél 38 wéc tinh d6 khéng dam bdo hé théng clia
tirng thanh phén, sau 34 phai duoe két hop thanh mat gid i duy nhét 48i véi thong sé cdn do.

£& wérc tinh d6 khing d3m bao hé thdng clda mdt phép do can phai danh gia 14t ca cac thanh phan cla
hé thing do ludmg, duoc ligt ké rong cac bang tir Bang 17 dén Bang 21,

Ngodi ra, ¢6 thé tham khdo cae 14l ligu khac vé cée gia tri dién hinh cia @6 khéng dam béo hé thing nhu
ASME MFC-3M v Bo luu [ueng mdi cht irong dwivng fng s dung tdm tiét lwu, voi phun, va dng Venturi;
ASME PTC 19.2 vé Bo 4p sull; ASME PTC 10.3 vé Bg nhigt §5; TCVN 8113 (180 5187) v& Bo dang luu
chét bing thiét bi chanh &p oén vao fng din co mat ct ngang tron ehay dly va thang b ki thudt cla
nhi san xudt thiét bl

Bang 17 - B khong dam bdo hé théng tiém 3n cla phuong tién do lrong

- Dé khéng dim bao hé théng |
Phirerng tién do ludrng 9 [xeng-l ch thich (1)] g
Phuwong tign thu thip diF liéu Xem chi thich (2)
B ghi dik lidu ki thudl s Khéng dang ke
| May tinh diéu khién nha mdy +0,1%
Béng hd do nhiét 43 cAm tay +0,25%
| Bodigndp chm tay (bao gim b ndi sa sanh) +0,25%
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Bing 17 - (tidp theo)

Phworng tién do lwdmng

Ba khong dam baa he théng
[xem chi thich (1)]

| Phireeng tién do nhigt do
Cp nhiet dién
Higu chudn theo NIST
Kidu € loai cao cép
0C-315°C
ST =870C
Kibu K loai cao clp
0%C-275°C
2759C—1260°C
Kidu E loai tisu chudn
0°c-315°C
318 °C - 870 °C
Kidu K loai tiéu chudn
0°C -275°C
2T5C—1260°C
Nhigt ké dién tre (RTD)
Higu chudn theo NIST
0°C
100 °C
200 °C
300 °C
400 *C
500 °C
600 °C
700 °C
Béing hd do nhigt 89

Phwong tign do ap suét
Ap k& dan hoi
Loai Ap ké Kiém tra
Loai tidu chudn
] Ap ki cot chidt 1ang

Nhi&t k& thity ngan trong dng thiy tink

Cam bign &p sudt vi bé chuyén 461 8p sudt

i Logi 0 d8 chinh x&c cao

Loai tigu chufin

Khl dp k& hdp

Ap k& tram khi tegng

| Phwong tién do van toc
(ng pitet tiéu chuan

‘ D4 higu chuan

Chira higu chudn
Gng pitot kiéu chir 8
Ba hiéu chuan
‘ Chura higu chudn

Xem chi thich {3)
Chal thich {4)
+1°0
+0,4%

10
04%

#1,5°C
+0,5%

+2°C
+0,8%

Aem chu thich {4)
+0,03%
+0,08%
+0,13%
+0,18%
+0,23%
+0,23%
+0,33%
+0,39%

+2%% khodang do

+0.5 vach chia 45

Xem chi thich (5)

10h,25% khoang do
+1% khoang do
+0,5 vach chia dd

10,1% khodng da
+0,25% khoang do
+1,25 mmHg
Xem chi thich {8)

5% [Xem chd thich (7)]
8% [Xem chi thich (7)]

+5% [Xem chd thich (7)]
£8% [Xem ch thich (7]
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B9 khéng dam bae hé thong
[ Phiironiq 440 &0 luiing | ™ D eh thich ¢4
Paudd3ld e
Da hiéu chusn +2% [¥em chl thich (7))
Chura higu chudn +4% [¥em chi thich (7))
Phang toc ké day nhiét 0%
I| T ké tuabin {chong chéng gia) +9%
| Phiromg tién do lwu lirgng (Khéng khi va khéi) cen
| Ong pitot da didm {éng sdo) (trong d&i da) .-
Ba higu chudn va 2 kigm dinh (d4u do van tbe dinh heéng) 159
B4 hiéu chudn vl kiu chtr S hodc tidu chudn [ +10%
Chira higu chuan va da kiém djnh | +8%
Chiea higu chufin va chua kiém dinh | +20%
| Dang canh khi 38ng (sirfail) S
B4 hitu chudn +5%
| Chua higu chuln 20%
Phurgng tign do leu lwgng (Hot va nwoc) Xem chil thich (8)
Wi phun do heu legng g
ASME PTG & (o chinh déng) o
D4 hidu chudn va da kifgm dinh +0,25%
Chira higu chuan va da kiém dinh +0,75%
Chura hidu chun va chira kiém dinh +2%

C6 13 1y 4p trén éng
B hisu chudn va 68 kiém dnh

Chura hiéu chuan va da kiém dinh
Chua higu chuéin va cheea kidgm dinh
Ong Venturi
C6 18 1ay ap trén b do

B higu chudn va da kiém dinh
Chura higu chudn va da kifm dinh

Chuwa higu chudin va chirs Kidm dinh

| Thm tiét leu
| B higu chudn va da kiém dinh

Chura hiéu chudn v& a8 kidm dinh
Chuea hidu chudn va chua kidm dinh
Tam tran

Van x3
Luu luwerng ké Cariclis (eho ehdt 16ng)

+0,50% a6 véi hoi
+0,40% a4 vai nude
+2,2% ddivéi hei
+2,1% ddi vai nuwde
Lap dat mai: nhwe trén
Dang hoat ddng: ca thé thay doi

+0,50% hoi £0 40% nuéc
=1, 2% déi viri hoi
+1.1% adi vii nude
Lép dat mai nhir trén
Elang hoat dgng: co thé thay déi
Xeam chi thich {9)
+0,50% hoi
£0.40% nwroe
+0,75% hol
+0,70% nurde
Ldp dat mai; nhw trén
Eiang hoat dong; ob thé thay 451
5%
+15%
+0,1%
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Bang 17 - [tiép theo)

Phan bd gid dinh (tro day/tre bay)

khéng ddm bdo hé thong
Phirong tign do hirong b [xem chi thich (1)}
Phirong tign do Iwu lweng nhién ligu léng (Hisu chuan) -
Luu hegng ké s
Kidu thé tich +0,5%
Kigu tuabin +0,5%
Tém tiét leu {cho dng Im, chira hidu chudn) +1,0%
Kidu Corolis +0,1%
Thing cén +1%
Thiing do thé tich =A%
Phirong tign do leew lwong nhién lidu khi Xemn chii thich (9)
Lury lerng ké kigu tim tidt o N
B4 higu chudn va da kigm Gnh +0,5%
Chira hiéu chudn vi da kiém dinh 2%
Chwa higu chuén va chua kiém dinh +,76%
Luu lreng ké Kidu tuabin .
Khéng tur diéu chinh +1,0%
Ty digu chinh +0,75%
Luru heeng ké kigu Coriolis +0,35%
Phwong tign do Iweu lwong nhién ligu rin va chit hip thy "o
Méy cép ligu ki trong luc e
Burere higu chudn béng thing cén +2%
Hi2u ehudn béng qua cin chudn +5%
Chura dugc higu chudn +10%
Mdy cap ligu kidu thé tich
Bang tai s
Burge hidu chudna bing thiing can +3%
Chira durge hidu chudn +15%
Vit tai, van xoay, v.v. i
Buegc higu chudn bang thing can 5%
Chia durere higu chuin 159
Thiing cén "
Can khbi veng 5%
Do bién dang +8%
Do minc #10%
My do va dap +10%
Phuong tién do Iwu lwong tro xi
Lay mu bui déng tée +10%
Thing can i
Can khéi leong +5%
Do bién dang 8%
Do mire +20%
Wit i, van xcay, v.v. =t
Bugie higu chudn bang thing can =53
Chira ducre hige chudn £15%

10% téng Irong tro




Bang 17 - (tiép theq)

TCVN xoxxx: 20xx

Phwong tién do lwéng

Bé khong dam bao hé thong
[xem chi thich (1))

Thiét bj 1dy mau nhi¢n ligu rin va chdt hip thu
L&y mAu tir b&ng tdl dang dimg
Cét toan b dong
Ong riot mdu
Léy mau theo thai gian trd
Thiét b ldy mau nhién ligu ldng va khi
Thiét bi lay mau khdi
Léy tirng diém cit ngang qua liét dién
Lurdti han hop
Thiét bi xac djnh carbon chira chiy hét trong tro xi
Léy mAu byl déng the
Ong rat mau
Tro day
Tra xa 1&p séi
Thiét bi van chuyén vi thn triv nhién ligu
Wan chuyén va tén triv d& véi
Tro xi
Thiét b] phan tich knhoi thai
Thiét bi phan tich oxy
Thiét bj phén tich dign tl lién tue
Thiét bj phan tich Qrsat
Thiét bj phén tich cam tay

Thigt bi dirge higu chudn theo khéng khi

Thiél bj dwere hidu ehudn theo khi hidgu ehudn
Thiét bi phan tich carben monoxit

Thidt bi phan tich dign tlr lién tue

Thiét b] phan tich Crsat
Thit bi phan tich Leu hugnh dioxil

Thiét bj phan tich dian ti¥ lien tye

Thiét bi phan tich dién & quan trdc phat thai ién luc
Thiét bj phan tich nite &xit

Phét quang hda hoe

May phan tich dién t quan trdc phat thal Fén tuc
Thiét bj phan tich Hydrocarbon

Béu da jon haa ngen 102

Phuwong tién do dién ning

Bodign &p hodc dong dign

May bién dang (CT), Cap A/B

May bién ap (VT), Cap AB

Kim do dién nang
o oat

Dat ké, Cap C

|

Xem Bang 18 va Bang 19
0%
>1%
22%
25%
Xem Bdng 20 va Bing 21
Xem Phén 7
Xem Phén 7
Xem chii thich (10)
+5%
+200%
50%
+20%
—=10% do am
+6% &4 am
0

+1,0% khodng da
+0,2 didm
5% gié tri chi thi
+2% Khodng do

+20 ppm
+0,2 digm
+10 ppm
=50 pprm
=20 ppm
50 ppm
+5%
Xem chd thich (11)
0,3%
0,3%
2%

0.5%
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Bang 17 - (két thic)

Bd khéng dam bdo hé théng
Fiirong thindoheiing [xem ch thich ()]
Phurong tién do d¢ 4m
A ké (Hygrometer) 2% RH
Am ké kha ot (Sling psychrometer) 0,5 vach chia dd
Thiét bj do tai tram khi twgng Xem chi thich (6)

CHU THICH:

(1) T4t i cie BdkhAng dam baa h thdng déu ki phdn trdm gid trf chl i, tir khi o6 ghi chil khac,

{2} Béi wai cap nhiit dign, €3] 86 cd thd xdy ra Wy thude vio phuang phap higu chinh 35 voi 84u ty do cap nhigt, Ngadi ra,
thudt todn shuyén adi millvén ciia e3p rhidl dan thanh nhidt 2 cing &4 thé g8y ra sai s,

{3) Xem ASME PTC 15.3 Do ntud! d0, vé khi néng &p dung.

{4} Phuong tién do hiéu chudn theo NIST (Wign Théu chudin wa Gang nghé Qude gla Hos Ky} ob i khang d4m béc hé thing
biing 45 chinh xic cla thift bi higu chudn. Cde 48 knéng d3m bao hé thing nay khong bao gbm &3 lech,

(5} Xem ASME PTC 15.2 Do dp sudt, wh khd nang dp dung.

{6} Phai hidu chinh theo 46 c3o wa khodng cich tir tram khi fuang.

{7} Ninirng 3 khéing ddm bao hé théng nay hao gém cac |8i do ngudd ding giy ra niwe vi b cla dduda,

{28} Higu chudn theo sé Reynakds thi nghidm hode sl dung vai phun ASME PTC 6 48 ngoai suy, B4 vid cic thidt B chiua iy
chudn, B8 s& cang chay vA &5 khdng 93m bdo o8 1hé Suge tinh todn thes ASME PTG 19.5,

(5] B4 khong dam bdo ola B ét leu chera higu chinh thudmg khing in hom by & beta (d/D).

(10] Cém gidm thidy ham lugng carban cla At ed cde déng phan b tro =i

{11} Kem ASME PTC 19.6L Cée phdp do didn trong mach &idn, wh kha niing 8p dyng,

Tigu chudn nay khang quy dinh bt bude phai ap dung bat ky gia tri cu thé naa db) vai dé khdng dam bio
hé théng, ma cac gia trj dé phai duge cac bén tham gia thi nghigm dbng thuan.

Khi »ac dinh cac théng sé béng cach ude tinh {thay vi do lwdng) thi cac gia trj wée tinh va 46 khang dam
bdo hé théng phai duoc cac bén tham gia thi nghiém ddng thusn, Cac gid tr] w&e tinh phai dam bao

khéng vurot qua cac gidi han trén va giéi han dudi, dbng the phéi tuan theo cac nguyén the vat iy da
dugre thira nhan,

Bang 18 - BA khéng dam bao hé théng tiém 4n khi xdc dinh céc die tinh cla than

Bisc tinh cia than ;‘l‘;'"’;:: PG khéng 3im béo hé théng &hi chil
Lay mdu ASTM D2234 +10% ham hegng tro < 5% tro £0,6%
+29% céc thanh phan khac =
Chudn bi miu ASTM D2013 Khiing i
89 3m, theo m3u kha | ASTM D3302 +0,31% than bitum
trong khang khi +0,33% than a bitum
Ham Iwong tro ASTM D3174 | £0 15% than biturn khong cd carbonat
+0,25% than & bitum cd carbonat
+0,5% >12% tro ¢4 carbonat va pyrit fae
Thanh phan cing ASTM D5142 B6dm=012+0,017 x Phwong phéap by ddng
nghe Bitro=s 007 +00115%
Chat bdc = 0,31+ 0,0235 x
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B tinh cila than | Eh“;';::: D6 khéng d2m béo hg théng Ghi chi
Téng 84 4m ASTM D3173 | +0,15% ddi vai nhign ligu cé da &m
< 5%
+0,25% ddi veri nhién lidu cd 85
dm=>5%
Carhon ASTM 05373 +1,25% {1 — %H;0100) =100 mg mau
[#em cha thich (1)
Hydra ASTM 05373 £0,15% (1 = %H20/M100) =100 mg mau
[¥em chi thich {1)]
Nito ASTM D5373 +0,09% (1 - %H:0/100) =100 mg mau
Phwong phap B
ASTI D3179 {1 205 x— 0,13
Ly huynh ASTM D4238 +(,05% than biturn
+0,07% than a bitum
ASTM D377 +0,5% ddi v nhién eu cb Jeu
huynh < 2%
+0,1% dai voi nhign ligu cé luu
huynh > 2%
Mhigt tri caa (HHV) ASTM D5865 +160 kdfkg mau khé: than
antrawi tthan bitum
+135 kJikg mau khé: than &
bitum/than non
Chuyén 28 k&l qua ASTM D3180 Khéng '
phan tich sang tac
trang thai khdc nhau

CHU THICH:

TAt cd cde 46 khing 43m bde hé thing (& gid tr tuyét d4) il khi coohi dinh khac.

{1} Uere linh dua frén 86 |&p lal.

Bang 19 - B§ khéng dam bao hé théng tiém &n khi xac 8inh cde d3c tinh cha J4 voi

4 Quy trinh i
Béc tinh cla than phdn tich B4 khéng dém bao hé théng Ghi chii
Céc thanh phan d2 vai | ASTM C25 Canxi oxit: +0,18% Phuong phép thi
nghigém 31
Magie oxit: +0,11% Phuong phap thi
nghiérm 231
B &m iy do: £10% gid I
Chét tro vi cac nguyén nhan khac
nhau: +5,0% gia tr
Lay méu Yem 482 +2 0% I3y mAu béng dng rat
=5.0% |4y m3u béing cach khac
CHU THICH:

{=) T4t 3 cae 84 khéng ddm bao hi theng 4 gid ti tuyét 8% trir khi &6 chi djnk khic.
{b) D& dm 1 da, 33 tro va 44 khong a3m bl ha thing cla viec iy mdu 1 céc gid ui db xubL
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Bing 20 -B§ khéng ddm bédo hé th&ng tiém &n khi xdc dinh cac dic tinh cia diu nhign ligu

| Pactinhcaadiu | Quytrinh . . .
nhign Béu phin tich B¢ khong dam bao hé thang Ghi chi
Léy mau TCWN 6777 +0,5% déi vai nhieu méiu
ASTM D4057 +1% a8 vod mot mAu
+2% i véi phan tich cls nha cung
cAp
TY lrong AP TCWN 6584 | +0.25 API a8 véi dAu dyc (dAu nang)
ASTM D1208 | +0,15 API ddi véi dhu trong [chung cat)
+5 APl ndu wés tinh
Ham logng nudc TCWN 2682 | 0 1% &8 woi dAu chira < 1% nudc
ASTMDES | £5% gia In do dwgre ddi véi dbu chiva =
1% nuwdic
Ba tra TOWN 2890 | +0,003% i véi diu chia <0,08% tro
ASTM D482 | 20,012% d&i véi ddu chira 0,08%—
0,18% tro
Luru huynh ASTM D1852 %S Phwong phép Phueng phap
héng ngoai lodate
{iR)
<05 0,07% 0,04%
0,5-1 0,11% 0,08%
1-2 0,14% 0,08%
2-3 0,19% 0,13%
34 0,22% 0,20%
45 0,25% 0,27%
Carbon ASTM D5291 | +{x + 48.48) 0,008 [xem ch thich {1]]
ASTM D53T3
Hydra ASTM D5291 #{x"%) 0,1157
[Xem chu thich [1)]
| Nito ASTM D5291 +0,23 B4o c40 dén 0,00
ASTM D3228 0,085 N?5 2
Mt tri i ASTM D240 200 kdikg
ASTM D4809 | +115 kd/kg, cha (3t ca cac nhién lidu
+120 kfkg, nhién ligu khang bay hol
+100 kd/kg, nhidn ligu bay hol i
CHU THICH,
Tt c& cic 28 khing Jam bdo hi théng 1 gid tri tuyét 34 trir khi ¢d chi dinh khic,
(1) U &e tink durs ren 45 3p i
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Bang 21 - D3 khang dam bdo hé théng fiém &n khi xic dinh cac dic tinh cia khi dét thién nhign

Khi dét thign nhién Quy trinh Bd khang dam bao hé théng Ghi cht
phan tich
Léy mau ASTM D5287 +0,5% d4i vai nhitu mu
+1,0% &5 véi mét m3u
32.0% Adi vai phan tich elia nha
cung cap

Phén tich tnee tuyén: stk dung theo
théng sé k§ thuat clia nha cung

cép
Cac thanh phan cdia khi | TCVN 9794 Phén tram mel ciia thanh phin;
ASTM D1945 0,0-0,1 +0,01%
0,1-1,0 +0,04%
1,050 +0,05%
50-10,0 +0,08%
=10 +0,08% K
Nhigl trj cag, theo tinh | TCVN 12553 Khdng Daa dong theo
toén AETM D3588 céc thanh phin
{ MNhigt tri cao i ASTM D1826 0,3% - 0,55%

CHU THICH:
Tt ¢ cic @i khang G3m bdo hé thdng 1d gid tr] wydt adi 1ir khi cé chi djnh khac.

44 Do nhiét 6

4.4.1 Yéu cdu chung

Céc phweong tién do nhist da [e3p nhist dign (TC), nhigt ké dign trd (RTO), nhiét ké glan nd chat rin hodc
nhiék ké thity ngan] dusa ra cae chi sd co thé doc tryc tiép hodc cac tin higu ca thé doc dige bing thiét
bi do chm tay hodc thidt bi ghi d& ligu.

Gac thidt bi do dir 6 phéi dugc ldp dat sao cho cb thé dat duge trang thai can béng nhiét trong méi
trueérng theec hign phap do. Cap tin higu cie cdp nhiét dign phai dugc 48t & vi Irf khing song song vai
cAp nguén dién dd wranh gy nhidu tir ngudn dién,

Tham khdo ASME PTC 19.3 d8 co thém thong tin vé cac ki thuat do nhigt da.
4.4.2 B khéng dam bao hi thng ddi v&i phép do nhiét do

Khi wére Hinh 84 khang dam bée hé théng cla phép do nhidt db phéi xem xét cac yéu 16 ob thé dnh hudng
dén a4 khding dam bdo hé théng dugc list ke dud day;

fa) Ching loal cip nhigt dién

{b) Chiing loal nhiét ké dién trdr

(c) Tinh trang higu chudn

(d) Captinhigu
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(e) Vitri, dang hinh hoc va finh trang cla dng So nhigt 43 (thermowell)

() M&i han tam dém tiép xic (co bao n | khbng cb béo &n)

{g) Tinh chét phan tang cia ¢dng chay mdi chét

th) Kich thuwdre luai do

M Wit 45 ludi do

(i) Bidu kign mdi tredng xung quanh {gi cac difm noi

{k) Biéu kign mdéi tnrong xung quanh 6éng hé do

M Céc didm rdi trung gian

{m) Tap nhiéu dién

{n) DO&n nhiét va birc xa nhigt

(o) Dienthé ké [ vén ké

[p) B¢ chinh xac etia dau ty do cap nhigt

(q) B trai

(r} Tinh phituyén cda nhiét k&

(s} Sal=d doc

Can luu § rdng khéing phai it ca cac yéu 1o déu dirge ligt ke Ién day, ding thi ca mat sd yéu td dugc
ligt k& nhuwng co thé khang Ap dyng durgc cho tit ol cdc phép do. Gae yhu t ndy cAn dwge xem w81 cling
vor cac yéu 1 duos ligt ké trong Bang 17.

4.4.3 Bo nhiét 46 khdng khi va khai

Khéng khi va khai di qua kénh dn ob van the, nhigt 85 va thanh phan khong dong nhat, 93e bist khi x8y
ra nhiéu dong dang chay (nhw tal cac vj tri ngodt déng hodc chuyén tigp). Thue hién lay mdu tai nhidu
diém hodc cach s dung céc phwong phap tinh todn thich hop cho phép gidm bt 3 khing ddm bdo
ddi vari nhigt dg.

Do dnh hueéing cia sy phan thng déng khang khi va khai trong kénh din, phal thue hign 14y mau tai nhidu
@idm trén mt phéing vudng gdc vai dang chay a8 co dwe gid tr trung binh dal dién. Mat phdng do phai
dwoc dét cach xa cde vi trf ngodt dong hodic céc vi tri thay 44 tiét dign cla kénh din. Méu sy phan ting

xdy ra nghiém trong thl cdn 4p dung trong s6 lvu lugng khéi lweng nho md ta trong 4.3.4 d& gidm cac
sai s4 tiém &n trong gid trj nhiét @8 trung Ginh,

4.4.3.1 Phwong phap do
Gid tri trung binh ciia cae mAu do tir nhidu Giém duge xée dinh theo phireng phép trinh bay trong 5.2.3.
Céac didm 1y mau phai dugc bdtrl oy thé va phadi twan thi cdc quy tac sau day;

{a) £4ivdi kdnh ddn hinh chid ahét Cae kénh din hinh chir nhét phai dwoc phan chia 78 tao thanh mét
hei do c6 cac ving dign tich bing nhau. M3u phai duor Ty & 1am cta mi ving dién tich bang
nhau. B4i véi cc kénh dan lém hon 0.8 m?, phéi bé tri tir 4 3én 36 didm by mAu, tiy thube vao dign
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tich mat cdt ngang clia kénh din. M&i viing dién tich bdng nhau khdng dwoe iém hon 0,8 m?, Trudmg
hop 42 b b 40 36 didm do thi cdc viing dign fich bAng nhau dwgc phép lén hon 0.8 m? Khang yéu
cau bé trf nhidu hon 36 diém do trén mat ¢l ngang kénh din.

Phai bd Iri It nhat I hai diém do trén m3i chidu kich thirde (chidu cao va chiéu rang) clia mat ¢t

ngang kénh din. Trang céc kénh din co sy phan thng rd rét cin bd sung thém cac diém do theo

phuang cd 4 bién thién 1&n nhat,

Dang hinh hge cta céc ving dién tich bdng nhau phéi 1a mét trong nhing hinh sau

{1} Hinh chi¥ nhat cd 1f 1& chiéu cao va chidu rang fromg dwonyg véi t 18 cla mat cat ngang kénh
ddn, sac cho ving chir nhat da ddng dang voi mat cat ngang, nhu thé hién trong Hinh 10 (a).
Bay la phirong phap duac wa tién,

(2} Hinh chiv nhat bat &y, nhw thé hién trong Hinh 10 (b), gan udi hinh vudng hon so wéi dang hinh
hoc thé hign trén Hinh 10 {a).

(3} Hinh vudng, nhir thé hign frong Hinh 10 (c).
MNéu hinh dang cla ving dién lich bang nhau khdng phai 13 hinh vudng thi kich thuac cda ving dign

tich biing nhau phai tj 1& v&i kich thirée ciia mét cat ngang. Néu ba tri nhidu diém do han sd lugng
khuyén nahl, thi cé thé bd sung thém cac digm do ma khang cén quan tam 3én ty 18 kich thwdic,

1)

P

D& v kénh din hinh trdn. Cac kénh dBn hinh trdn cln dwge chia thanh céc wing dién tich bang
nhau khang kn hon 0.8 m?. Chn b tri tir £ 8&n 26 Giém tEy mau (ty thudc véo dign tich méat cit
ngang cla kénh din), Céc bén tham gia thi nghiém cd thé thang nhét chia mat cat thanh 4, 8 hodc
8 khu vue, V] tri cha mdi Sidm LAy mu phai ndm & frong 14m ciia mdi viing dién tich bing nhau. Vi
tri cda cdc didm My miu nay cd thl dwoc xéc dinh theo phirang phap duge d& xudl tai Wi dig trén
Hinh 11, trong 86 thé hign viée sO dung 20 diém do va 4 khu v, M3i khu wiee phai bd frl it nhat 1
diém do.

4.4.3.2 Uée tinh db khang dam bao hé théng

Wée tinh 65 khang @3m bio hé thing tr mat ludi do nhiél 34 1 st ket hop cia cac 39 khing dam bao
hé thing ll&n quan dén loai cam bién va phén I do so edp, phuong phap thu thip ol g, kich thirde
lurdri, phan b nhigt d6, phurong phép tinh trung binh va trong 8 leu leong. Céc yéu th iém An co thé
arh hurdng dén cac db khang d8m bao he théng ndy dwec md |3 trong 4.3 va 4.4.2. Cac md hinh d4 i
hrerng 48 khang ddm bao hé théng theo trong s leu leeng, kich thurde ledi vé pheoeng phap tnh trung
binh dge dé xudt trong 7.5.

4.4.4 Bo nhigt d hoi va nwéc

Hei vé nudre di trong duding bng thusemg c6 sie phin bé nhiét 48 gdn nhw ddng déu. Cé thé xy ra ngoal
18 trang dudrng Ang hof tl b gidm an, khi tac §8ng cla vide phun nwde gidm on co thé gay ra s khing
déng d6u vé nhidt d5.
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Céng thire xae dinh vi tri cée &ém trong kénh dn Rinh tron:

- 2R {:p )
Trang da:
n o l4tdng =8 didm
P lasdtho by didm ldy mAu. Buoc d8nh 36t gicra kénh dn ra ngoal.

Tat c3 bdn Jiém trén cing mt dwdmg tron od cing mot 58 th by,

R |3 ban kinh efa kénh ddn
fa |3 khodng cach tir im kénh din dén didm p
CHU THICH:

(a) Céc ddm trong hinh 13 v il cda &ng 14y miu,
() 1 0 cing dorn vi v .

Wi dy: Ban kinh kénh din ls R Tdng cong 20 didm; khodng cdch tr tm dén diém =8 3 14 .

_|2RT(2=3-1) ERT{.E} 3 .
fy= ' = T JO5R =0.707R

Hinh 11 - Lwéi 1dy m3u cho kénh din hinh trén
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4.4.4.1 Phwong phap do

Mhiét 43 hoi va nwéc duoe do bing cach dwa thiét bi cém bidn vao mdt dng do nhigt A A2t trén Judng
fng dan, Mgodi ra, co thé 1p A4t cc cip nhigt dién kidu pd mat xung quanh dudéng fng va phil cdch
nhigt, tuy nhién phuong phap nay thudmg lam tEng dd khdng dam bao cia phép do.

4.4.4.2 U tinh 46 khong dim bao hé théng

L'érc tinh a9 khang dam bdo hé théng cba phép do nhigt 8¢ 1a sy két hop clia cac 49 khong ddm bio ha
thing lién quan dén logi cdm bign, cac phan ¥ do s cip va phuong phap thu thap dib ligu. Cac yéu th
tigm &n co thé dnh hurdng dén cdc d khdng ddm hao hé thdng nay degetrinh bay tang 4.3 va 4.4.2,

4.4.5 Do nhiét d§ cac ddng chit rin

Cac bén tham gia thi nghiém phai quyét dinh xem nhigt 34 cla cac dong chit rin ndy sé 13 gia I dvos
andinh hay gia trj phai do. Néu en do nhigt d& thi phdi dwa diu dé nhiét 66 vao dong chat rAn. Nhigl 45
trung binh cia nhiéu dang chat rin cin phai 14 gia trj ca frong s6 lww leomg .

4.4.5.1 Phwong phap do
Cac vi tri do va phuong phép do sau day phdi duoc st dung:

Bdi vaai nhién fidu; dira mét dyung cu do nhigt 46 dwoc cd dinh chdc chan vao dang nhién liéu rén dén vi
tri géin nhdt phia trrdc didm ma khing khi cap mét hodc khéng khi van chuyén duac hda trdn vai nhién
ligu,

B4 vdi chét hdp thu: dua m&t dung cu do nhigt 46 dwoc cb dinh chdc chdn vao dong cht hip thu rin
ddn vi tri gén nhét phia trede $&m ma khang khi van chuyén duge hda trdn véi chédt hip thy hodc hén
herp nhidn ligu va chét hdp thy,

B i o =i tro xi mang thea lrong déng khai {iro bay) cd thé duoc coi 13 ©o ciing nhist 36 véi khoi tai
didm trich ra, rigng tro bay & du ra bé sdy khang khi phai st dung nhigt 39 cia khol ra khéi b sdy
khang khi khang bao gdm khéng khi rd lot. B%i véi {ro xi thai ra tir [ap s6i trong o hot Iop s, co thé st
dung nhiét d3 &p sbi.. Trudng hop bd 1am ngudi tro xi thai tl Iep sai ca thu hdi nhigl va dua nhiét thu
héi nguroc trd lai vao trang dwéng bao thi nghiém thi phai do nhiét 4@ tro xi thai ra khai b am ngudi xi
Xem 5.14 vé& phuong phap wée tinh nhigt & tro day. Khi can do nhigt §a tro xi {vi dy: tro =i rdi khdi ghi),
thi phai dira dyng cu do nhigt G durgc ¢a dinh chac chdn vao tng dong tro xi tai vi il gén nhat vai diém
tro xi r&ri khoi dwéng bao thi nghiém.

4.4.5.2 Uérc tinh d khéng dam bao hé thong

Wée tinh 3 khong 3am bdo hé théng tir phép do nhigt @5 1 sy két hop cla cac dd khdng dam bio hé
théng lién quan dén loal cam bidn, cac phan tl do sor cdp va thiét bj thu thép di¥ lidu. Cac yéu 1 tiém n
ot thé &nh hudng 3&n cic 8 khang d3m bao hé théng ndy duoc irinh bay trong 4.3 va 4.4.2. Trdmg
hep ¢in dn dinh 4o khbng dém bdo hé théng cho cac théng sb gia dinh thi phai chon mat gid trf Ién han
s0 v gid tri duro do trre Bidp. Néu luu luong khdi lrgng cba nhidu ddng khdng xdp xi bang nhau va
nhiét 34 Irung binh khang tinh trong 56 liu lwgng thi phai &n dinh gid tri 43 khang d4m bao ha théng cao
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hon. Truwdng hop cd hidn tuong phan tAng trong déng chét rén thi phéi xem xétyéu t8 nay khi wéc legng
46 khong d3m bdo hé thng.

4.4.6 Do nhiét dé nhién ligu 1ng va khi
NRi&n li8u 1bng hodc khi i trong duwdmg dng dén thirémg oo sie phan bd nhigt dd gdn nhu diing déu.
4.4.8.1 Phwong phap do

Dyng cu do nhigt 3 duee nhing wAo dang nhidn &y & phia ddn vao 19 hed, (i vi i gln nhat co thd vai
thiét bi Jo Iy legng, Méu phign lidu dues gia nhigt bang ngudn nhigt bén ngodi 16 hoi thi nhiégt 45 dau
vao phdl duge do sau bd gia nhiét nay, Néu nhién lidu duec gia niiét truc tiép tr 15 hoi thi nhigt 86 phai
duwoc do trudc bd gia nhigt,

4.4.6.2 Udc tinh @5 khiéng dam bio hé théng

e tinh 48 khong ddm bda hé théng tir phép do nhiét 38 14 s k&t hop cia cac dd khang dam bao hé
thédng li&n quan &&n Joai cam bign, phén 10 do so élp va phreng phép thy thip diF iBu. Cac yéu 1 tigm
&n cd thd dnh huéng 3én cae 80 khing ddm bao hé thong ndy duoe trinh bay trong 4.3 va 4.4.2.

4.5 Do ap suft

4.5.1 Yéu cin chung

Ao sut toan phan |a tng cla ap suttinh va ap suét dang. Sir thay GAi 4p sudt tinh duoc tinh toan dia
trén trang thai trung binh cla mal chat va didu kign mal trréng xung quanh. Ap suflt dong duree tinh toan

tir van tAe va khdi lrong riéng trung binh cia mai chét. Xem 4.6 vé phirong phép 6o vén toe. Phiin ndy
dé cap dén phép do ap suat finh,

4.5.2 B6 khéng @am bao hé théng G6i véi phép do ap sudt

Ihi wée tinh d4 khang dam bdo hé théng cla phip do ap suét phai xem xét cae yhu th ob thé dnh hudng
dén d5 khang dam bao hé thing duoc et ke deai day:

(a) Chiing loai ddng hb do p sudt

{b) Ching loal ap k& cét chit Idng (manometer)

{c) Ching loai cAm bién

{d) Tinh trang higu chudn

(&) Vitri éng Iy tin hiéu / dang hinh hoc f tac déng cla dong chay

{f) Thiét ké clia diu dd

{g] Tinh chét phan tng cla dang chdy mai chét

(h} 84 hwong va vi tri diém do

{i) Cétchétldng

{iy Trong legng rigng cla chat idng trang &p ké& cit chat Idng (manometer)



TCVN 14224:2025

(k) Biéu kien mdi tnsémg xung quanh khu vire cAm bidn

{l Didu kidn mdi teéng xung quanh 3éng hé do

{m) 5 trk

{n) Tap nhiéu dién

(o) Bién thé ki / vdn ké

{p} B0 irdi

{q) Tinh phituyén ciia cdm bién

{r) Saisédec

Can luu ¥ ring khong phai tit ca cac yéu t6 déu dupe liét ké trén day, 0dng thé cé mat sé véu 1 dvec
ligt ké nhirng co thé khang ap dung dwoc cho tal ca céac phép do. Cac yéu 1 nay cn dwoc xem xét cling
wiki cAc yéu b duoc B8t ké trong Bang 17.

4.5.3 Bo 4p sudt tinh va higu ap suit cda déng khong khi va khéi

Ap sudl tinh trong k&nh d&n khai va din khang khi ca thé phai do d& xac dinh mic ton thét ap suft B
gidm bot d khéng ddm bdo do, 1dn thét 4p sudt cAn xac dinh bang thiét bi do higu &p sudt thay vl dung
hai dyng cy do ap sudt féng higt.

4.5.3.1 Phurong phap do

Ap suat dugc do bang dong ho do ap suat, 3p ké cot chél Idng hode b chuyén d5i 4p sudt. Cac thidt b
nay ¢ the hign thi tnyc quan hoac dwa ra cac tin hieu c6 the doc duge bang thiet bj do cdm tay hoac
thidt bi ghi dir lidu. Tham khao ASME PTC 19.2 vé kj thuat do ap suat,

Céc g4y két ndi dp sudt tinh phai dirge 18p dat sa0 cho b thé glam thidu sal s& do tac dong cla van tic
khi gfly ra. Cac phép do phai duec thire hign tal nhidu vi tri bén trong hodic xung quanh mét phéng cit
ngang kénh dan,

Budng &ng dén tin higu phai duge [Ap 44t féng cho thi nghiém va phai Gam bao khang ré A, ¢o cae didu
kign dé lam sach va x3 nude nglng. Cde két nbi tir thit bj do dén dng 13y tin nigu ap suét phai co @
dée 8& cho phép nude ngung chay nguroc vao kénh din. Tredng hop khang tac duge da doc thi pha
cé cae bign phap dé xa dong tal céc vi trl 06 nwde ngumg. C8 the s dyng cac bién phap thong thai dng
& d&m bao cho cde dudmg dng dan tin hiu dp sust duoc thang sudt bang cach duy tri mét dong chay
li&n tue véi leu legng thép,

4.5,3.2 Ut tinh d6 khang dim bao hé théng

Wére tinh @ kndng dam bao hé théng tir phep do 4p sudt 13 sy két hop cla céc 09 khong Gam bdo he
théng fitn quan dén phén 1 do so cép, dnh hudng ciia viee 18p dét va phuong phép thu thap dir ligy,

Céc yéu 14 tidm an oo thé anh hudng dén cac dé khing dam bao hé théing néy duere trinh bay trang 4.3
va 452,
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4.5.4 Do ap suat tinh va higu 4p suat cla dong hoi va niréc

Cé thé cin do &p sult tinh trong dwong dng dan hei va nude dé xde dinh dac tinh cda mbi chét hotic
higu p sudt, P& gidm bét 66 khang dam bdo do, hidu &p suét cin duge x&c dinh bang thidt bi do higu
&p suét chuyén dung thay vi st dung hal dung cu do &p suét rieng bigt.

4.5.4.1 Phuong phip do

Céc thiét bl do &p sudt cin duoc bé tri sao cha b thé gidm thidu anh hudng cla nhigt 36 va do rung.

Phai tuan thd nhirng nguyén the sau day khi Ko Gt thiét bi do dp sudt;

{a) Cac két ndi do ap sudt phal ngdn nhat ca thé va phai 12 k&t nai tryc tigp.

{b) Tt cd céc két ndi do dp sudt phdi khdng bi rd ri, cd cac dibu kien dé |am sach va xa nwde nqung.

i} Cac két ndi ap sudt phai duge dinh viva Bp dat chdc chén dé |cai trir Anh hwdng cla van the.

{d) Cac két ndi tir thiét bj do dén dng lay tin higu ap sudt phai duge lam sach va cho phép nrde ngung
dién A&y trong duwémg 4ng din. Céc ¢t nirde ngung phéi duge dua vaa tinh 1aén.,

4.5.4.2 \'ére tinh dd khang dam bao hé thdng

ére tinh @9 khang dam bao hé thdng clia phép o 4p sudt 14 sir kéthop clia céc db khing dam béo hé

théng fign quan @&n loai phin L do so cdp, dng Iy tin hidu va phrong phép thu thép diF ity Cac yéu
th tidm &n cdthé dnh hudng dén céc 46 khéng dam bao hé thdng nay dugre trinh bay rong 4.3 vA 452,

4.5.5 Bo 4p sudt khi quydn
Ap suat khi quyén cin phai do & xéc dinh digu kign mél tredmg xung quanh.

4.5.5.1 Phuong phap do

Phiegng phap wu tign d& xac dinh 4p sudt khi quydn |a bing khi 4p k& tai dia diém thi nghiém, Mat
phiong phép they thé 14 st dung &p sudt khi quydn (chira duec hidu chinh thea murc nwée bidn) dugc
béo cdo tal tram khi trong gdn nhal Cao 38 ndu trong k&t qua do cda tram kil tirgng va cao dd clla dia
diém thi nghiém phdl duoc ghl lai va phal thire hign céc hidy chinh 381 vai bit k§ sw chénh léch nao vk
cao dg.

4.5.5.2 'éc tinh d& khong dam bao hg thdng

Wide sie dung khi 8p ké hodc thiét bi do khéc tai hign trirémg dees xem 13 of 0 khing dam bao hé théng
khing dang k&. DO liéu tir mdt tram khi heomg duoc col 14 dir liéu kém chinh xdc nhit vé néu sl dung
thl cAn phéi &n dinh mdt 63 khong ddm bdo hé théng thich horp.

4.6 Do vén tbe qua tiét dién ngang

4.6.1 Yéu ciu chung

Bo van t&c gua tiét dién ngana bao gdm cac phép Jo duee thirc hign tai nhidu vi tri trong mot mat phéng
vubng goc véi dong chay. Cac phép do ndy it nhit phai bao glm ap sult ddng, ap sudt tinh va nhigt 43,
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va cb thé bao gdm ca cac gde vecte van the. Tham khéo cac 4.4 va 4.5 lién quan dén cac phép do nhigt
tia va Ap sudt vé cac hudng din cu thé.

BAu dé duoe dira vao kénh ddn va thee hign cac phép do tai mot 58 vi brf tromg tmg vai tam cia céc
wing ©6 dién tich bing nhau. Bau db thirdng 18 mdt trong 56 céc loai edm nhén dwoc &p sudt déng va
hisu &p sudt tao bai thanh phan doc theo trus kénh dan va thanh phan vudng goc vai nd. Tham khao
thérn cac tiéu chudn ASME PTC 18.5 va ASME PTC 11 vé céc ki thuit do van the.

4.6.2 D& khéng diam bao hé théng déi véi phép do van tdc qua tiét dién ngang

Khi teére tinh d6 khdng dam bao hé théng ctia phép do van the qua tidt dign ngang phal xem xél cae yéu
th e thé nh hwéng dén da khdng dam bdo hi thiing duoc st ké dwei day:

{8) Loal d&u dd

{b) Tinh trang higu chudin

{c) Tinh chét phan ting cla dong mai chat

(d) Che de chéy réif chiy tang

() B6lech gitra m3t cil ngang ciia dng do va hiréng clia dong chay

(i 86 kach tryc cha dng do va hwomg ofia dong chay

(g) Kich thuec hedl do

{h) Vit luoi do

(i) Bidu kién mai tredmg xung quanh tai dia diém do

i) Salsddec

(k} Saisd ap suét

() Dao déng &p suét theo tha gian

(m) Sai s8 nhigt do

Can ru y réng khdng phai tl ca cac yéu th dau durge liét ke trén Ty, ddng thév cé mat sd yvéu 18 duoe

liét k& nhwng ca thié khang ap dung duoc cho il cd cae phép do. Cae w,réu té nay chn Juoc xem wét elng
veri céc yu 16 dwoc gt ké trong Bang 17 v cac yéu th ndu trong 4.4.2 va 4.5.2,

4.6.3 Phwrong phap do

Cac phép do phai durge thye hién tai tdm cla cac ving dign tich bling nhau, Céc &idm do qua tiégt dién
ngang phai trong ing voi cac digm do nhiét dé hodic ham leong Oy,

4.6.4 LF&c tinh d4 khéng dam hdo ha théng

LFérc tinh 86 khang dam bdo hé thdng cda phép do van tbe qua tidt dign ngang 13 su két hop cha cac 4
khéng dam baa ha thing lign quan dén loai dAu da, phirang phap do va thu thap dir liéu. Cac yéu th tiém
&n Anh hudmg dén cac dd khang dam bdo hi thong nady duoc trinh bay tong 4 3 va 462,
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4.7 Bo lwvu lugng
4.7.1 Yéu cdu chung

Ca nhigu phuang phap dwge s dyng dé xac dinh leu lweng cla cac déng cht rdn, chat ling hodc chat
khi. Tham khdo cac fiéu chudn ASME PTG 19.5, ASME PTC B va TCVYN 8113 (150 5167) vé céc phép
do heu lrgng. Tredmg hep cdn xAc dinh ke hegng mét déng don i bling phwong phap do van te qua
liét dign ngang thi ca thé tham khao 4.8,

4.7.2 B4 khéng dam bao hé théng déi véi phép do lvu lugng

Da leu lrgng thuedng diroc do gian tiép (nghia 13 s0 dung c3c gid 1] higu ap suat, dp sudt va nhigt da
dao dwgc), cic dir lidu do dirg ding d& tinh toan luu legng phai x&t thém cde yéu 16 ¢d thé anh hudng
den dd khang dam bdo hé thdng va tich hgp ching vao 40 khing dam bdo hé thing cla phép do heu
lerng. Khi wde tinh d khong dam béa hé théng clia phép do fuyu hegng phai xem xét cic yéu 18 cd thé
anh hudrng @én @ khang ddm bao hé thdng dugs Bt ké dudi day.

(@) Céc yéu té tidm &n cd thd nh hudng dén 46 khdng ddm bdo hé thdng cda phég do luu luong:

{1} Tinhtrang hiéu chuln cia phan tF do sof cip (vi du: tAm & ey, vai phun, Sng Ventur, canh
khi d6ng va cdc 44U db edm bidn hitu ap sudt)

(2} Tinh chit phan ting cla déng mai chdt
{3) B¢ khang d¢dm baa hé thing treng phép do nhigt 64
{4) DA khang dAm béa ha thang trang phép do &p sudt
{5) Bitu kitn l4p a4t thiet bj do
{6) Tinhtrang cla véi phun hodc tam tigt Iy
(7). hidu chinh (bi)) &p suét
{8) Hicu chinh (bil) nhigt 85
{8) Higu chinh 50 Reynolds
{10) Vitri do
(11) Dac tuyén cia quat f bam
{12) Vi trf cha van
(13) B0 chinh xac / ¢4 chénh léch vé cao d)
{14) Dir liéu du van | cac phirang trinh tinh todn can bing nhiét
(15) TAm trén do heu luong
(16) Vi tri ng Idy tin higu
(b} Céc yéu 18 dnh hudng dén 83 khdng dam bdo cta luw fuong k8 kidu Coriolis. €& thé do truc tidp ty

trong va lieu leong khdi legmg ciia mai chét bing fuu lugng ké kidu Coriolis. Cac yéu td 3nh hudng
8én a5 khong d3m bdo cta leu kegng ké kidu Coriolis bac gém:
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{1) Bée nh cla mai chat
(2) Tylerong
(3) Déng chay cb hot
{4) Xung & tan shrung
(§) Anh hwdng cla ap sudt va nhigt @8 dén 44 n dinh diém khéng (zero stahility)

Can Iy réing khdng phai 1t 6 cac yéu td d6u diroe ligt k& trén day, ddng thd co mot sé yéu 18 duoc
li&t ké nhurng co thé khing 2p dung durge cho tat ¢ céc phép do. Cée yéu th ndy cin dugc xem xét cling
V&I cac yeu to dupe liét ké trong Bang 17.

4.7.3 Do lwu lweng khong khi va khoi

Thng e lromg khdi lromg etia khang khi va khéi di qua dirérng bao thi nghiém 1o hoi dugre tinh toan
theo cén bang phan (ng chay. Ba tinh todn ndng legng trong cac dong khéng khi hodc khéi di qua
duéng bao thi nghlém 16 hol, ngoai da nhiét d3, phai thyse hién do |wu Irong cla cac dang nay.

4.7.3.1 Phwong phap do

Ca thé i dyng nhidu phiong phéap dé da v lgng khéng khi va khéi thai (vi du: dng venturi, canh khi
ddng, do van tbc qua tiét dién ngang, én bang nhigt, v.v.). Trugrmg hep sk dung cdc thiét bj do kidm cd
san tai nha may thi cac thiét bj da phéi digrc higu chudn. Luru lrgng ca thé duge tinh toan tir van the
(fuere do thea 4,6), knai lugng rigng cda méi chit va dién tich mat cat ngang clia kénh dan,

4.7.3.2 Wéc tinh d4 khang d3m bao hé théng

Céach chinh xéc nhat d& xice dinh |wu leong cia khing khi hodic khai trang hdu hét cic éng dung 13 thang
qua tinh todn. Phép do fuu lwong khang khi vé khéi oé sai 56 dang ké néu dang chdy khong vudng gée
véi mit phdng do hode dign teh i dign cia kénh ddn khbng thd xde dinh chinh xae do 6 vat can bén
trong kénh dan hode kich therde da khdng chinh xde. Uée tinh 45 khdng ddm béo hé thing eta phép do
I hegng khidng khi hase khol 18 su k&t hop clia cAc d6 khang dam bao h2 théing ign quan dén phuang
phiap do va thu thap dir fidu, Cac ybu td tiem &n co thé Anh hudng dén cac 48 khang dam baa hé thdng
nay duge trinh bay trong 4.3 va 4.7.2.

4.7.4 Bo lwu lvgng hoi va nurdc

Phueng phap do lwu leong duge wu tién 13 st dung cac phan 10 do lwu lwgng da duec higu chuan va
kiém dinh nhu voi phun ASME ¢4 o6 15 &y chénh &p trude va sau diém that tiét dién (xem ASME FTC
B} do wbi phun nay cé thé do dioc luu hrgng déng chdy ¢b sé Reynolds cao. Ngoai ra, ¢6 thé sir dung
céde phan tlr do leu legng khéc, véi didu kign phéi duge higu chinh theo cac tr s6 Reynolds dv kién gap
phai trong qué trinh thi nghigm.

Cho phép siv dung tinh todn can bing nang lugng dé xac dinh luru krgng nirde phun gidm on cho b
qua nhigt, nhing doi vén vy lwong nwde phun gidm 6n cha bé tai nhiét thi phai do truc lidp.

4.7.4.1 Phwong phap do
Céac phiremg phap diedd diy cb thé Juge sl dyng d8 wac dinh leu lweng hoi va nude:
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(a) Do iy luong bing voi phun, dng Venturf hodc tm tét luu, Phuong phip xéc dinh leu lwong bing
cach do hidu ap sudt gua vai phun, dng Venturi hodic tm 1iét lvu 18 phirong phép chinh xdc nhét va
can wu tién s dung cho t3t ¢a cac phép do lueu legng quan trgng,

(nY Tinh tedn cdn bang ndng lgmg va cdn bang vat chal MAt s4 dong chéy (nhuw cac dang trich tir ba
tai nhi&t d8n b gia nhigt nwde cdp, ddng phun nude gidm an cla b qua nhigt) oo thé dege dinh
lworng béng céc tinh todn cén béng ndng lweng, Phuong phap tinh toan duwec trinh bay trang 5.4.
Céc gié tri entanpi st dung @8 tinh todn phéi dwoc xac dinh theo Bang déc tinh hai nwrdc ASME v
céegid tri Ap sudt wa nhist dd dupe do bing thist bi do hrdmg sir dung {rong thi nghigm.

{c) U Hnh fuw Jugmg. Trang truéng hop viéc xac dinh e Ireng bing bét ky phreng phap nde dwoc
it ke trén ddy khang khd thi thl 6 thé sl dung cac 43¢ tuyén dong chay lién quan dén Iy luang
da bidt hodc can ol theo @6 md cla van (vi du: lwu hegng hol duge wée tinh theo 4p suét trong gial
doan khd déng, mie rd 1l tuabin dwoc wéc tinh dwa trén [ru legng hei chinh, hedc vu lugng xa k6
durge wds tinh dua trén 8 mé cla van). Tét cd céc bén tham gia vao thi nghiém phal dong thuan
véi phirong phép tinh toan treée khi thi nghiém vi phai 4n dinh d khdng dam bdo thich hop.

4.7.4.2 \Fére tinh A8 khéng dim bio hé théng

Lée tinh d5 khéng G8m béo hé théng ciia phép do lueu ligng 14 sir két hop cla cac db khang ddm béa
hé thing lién quan dn loai phén ik do sor cAp, loal cém bién va phireng phap thu thap dir i2u. Céc yéu
té tidm &n ¢ thé Anh hudng dén céc 8 khang dam bdo hé thdng nay duee trinh bay trong 4.3 A 4.7.2.

4.7.5 Bo lvu lrgng nhién ligu long

Khi xac dinh hiu suét I8 hai @8t ddu theo phuong phap can bing thuan cdn do luu lugng khdl veng
ciia nhién ligu 1ang dugc 45t chéy,

4.7.5.1 Phwreng phap do

Lwgng nhign ligu c4 thé duge xdc dinh bing cac thiét bl do leu eang, thing ean hode thing thé tich,
Luru lryng ké Cariolis co kha nang do tryec tigp I leng khbi legng va ty rong, €6 d chinh xde ceo va
hau nhu khang bj dnh hwéng béi cde thay a8l vé cac dae tinh cla nhign 2w Bng (nhuw khéi ugng rigng,
a4 nhevt, chi sé 1y trong APL,...) va vn tac dang chay. Lwu leong ké Cariolis 14 phireng phap do wu tién
@41 v&i nhién lisu [ang khi danh qid higu sust theo phireng phép can béng thuén, vi phireng phap nay
khing yéu cau do 1Y trong va a4 nhat, ddng thér cd thé loai b3 nning 6§ khang dam bdo fidn quan dén
viée ®éc dinh cAc dac tinh nay, clng nher cac sai 58 ¢b hiu clia thiét bj,

Méu si¢ dung sz thay 66t mic trong binh thé tich d& xac djnh I ikgng, thi can phdi xac dinh tf trang
chinh xac. Xem TOVN 6594 (ASTM D1298) vé quy trinh xac dinh khdl lrang rigng va chi sd 1§ trang APL

Sip 14l tudn hodn cla nhién liéu gitra @idm do va didm @bt phai duge do dac va dua vao tinh toan ey
lwong. Céc két ndi nhanh trén dwémg dng nhién liéu phai duge chén béng bich bit hode Bp mdt cip van
khaa.

4.7.5.2 Féc tinh &9 khang dam bdo hé théng
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Uére tinh d6 khang ddm bao hé thdng cla phép do e lvong 15 s K& hop cia cac 46 khing d3m béo
hé théng lién quan dén loai phan i do so' cép, oai cadm bién va cch thu thap di liéu. Cac yéu 14 tiém
an cd thé anh huedng dén cac 9 khang dam baa hé théng nay dwoc trinh bay trong 4.3va 4.7.2.

4.7.6 BDa ley lwong nhién lieu khi

Khi xdc dinh higu sudt 16 hoi 68t khi theo phwong phap cn bing thudn cén do lvu lvgmg cla nhién ligu
khi dwgc dt chay.

4.7.6.1 Phwrong phép do

Vigc do m@t thé tich trong déi [on nhign li8u khi trang qué trinh thi nghiém 16 hoi yéu ciu phéi sb dung
tAm &t lew, vai phun do luw hegng, leu heeng k& oo Khi, ey legng ké sidgu 8m hode v lrgng ké Corialis,
Ly hrgng ké sidu 3m va luu legng ké Coriolis mang lai dd chinh xac cao. Luu hegmg ké Coriolis co khd
nang do tnpe tiép lru legng kndi igng va t) rong, hiu nhu khéng bj Anh hurding béi cac thay d6i vé tf
trong, d& nhat cda khi va toe 4 dong chay,

Giang ap phai due do bang thist bj do higu ap sut hoac thiét bj chuyén ddi hidu ap suat Du ra tr céc
thiét bi nay cé thé duge dgc thl cdng, thing qua may da cAm tay hodc bling ba ghi die 8w, Khi do ke
leing khi, nhiét @3 va 4p sudt dwoc s dung 9& tink todn ty trong 13 céc théng s4 quan trong. Cac sai
18ch nhé eling co thé lam thay a8i dang k& tj trong tinh todn clia khi. Ngoai ra, ha s sidu nén ciing cé
anh hwémg dang ké Gén viéc xac dinh ty trong kh,

4.7.6.2 Wée tinh 45 khang ddm bdo hé thang

WPére tinh 48 khang dém bao hé théng cia phép do luu legng 1 sy két hop cla céc 49 khéng dam bio
h& théng phu thude v loal phan t& do s ¢dp, 10ai cam bién va phireng thirc thu thap dir gu. Cac yéu
té tidm &n ¢o thé dnh hudng dén cae 38 khdng dam bdo ha thing nay duoe trinh bay rong 4.3 va 4,7.2,
Anh hudmg cla ap suit va nhigt 65 dén 1 trong khi phéi dugc danh gia & cac didu kien van hanh trang
thf nghiém.

4.7.7 Bo lwa lwong nhién lidgu rin va chit hip thy

Vig do chinh x&c 1 legeng ciie chat rén 1 rat kha khan do tinh bAt dinh cia vat igu rn.

4.7.7.1 Phuerng phép do

B4 do luu lwgng cda chat rdn oo thé st dyng cic pharong tién khac nhau nhi ba cip idu kidu trong
lwong, bd cdp 18y kidu thé tich, 14y mAu hat ding te, thiing cn, may da va dap.

Vigc higu chudn cac thiét bi do luu lwong ehét rn phdi dugc tién hanh ngay tnrde khithi nghiém va thye
hign thwéng xuyén theo thai gian thi nghiém d& ¢ dwoc do khang dam bdo hé thing nho nhit,

4.7.7.2 Wée tinh d6 khong dim bao hé théng

B4 khéng d3m bao hé thdng clia phép do lwu |ong ran [a mat trang nhirng thang 56 kha xac dinh nhét,
Can yem x&t cac 46 khong 3m bdo he thdng do énh hiedng elia phan bé of hat, ti trong khang abng
@2y trén c2n hodic cae ty trong khéc nhau. Céc yau t tiém dn khac b thé anh huéng dén 6 khéng dm
bdo heé théng dirge rinh bay trong 4.3 va 4.7.2,

4.7.8 Xic dinh phan bd tro xi

as
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118 xac dinh t8n thét nhigt frong céc déng tro xi va gis b trung binh o6 trong sé cla carbon chira chay
hét (va Iwerng CO: d4i véi cae 16 hod st dung chét hép thy) trong tro x1, cén thire hién do lueng tro xi di
ra khoi dwdmg baa thi nghiém 16 hel. Cac vi tri dién hinh ma tro xi duoc thai dinh ky hodc lién tue 13 xi
&y budng 68, phéu thu tro clia bd hadm nirdc hodc 16 hei, d4u x4 bd loc bui cor khi va tro bay di ra khdi
& hexi,
4.7.8.1 Phrong phap do

188 weri Jeu Iueeeng khdil Teging ciia tro xd, gid tri tinh 1oan thiréng chinh x4c hon so voi gia tr do trus tiép.
Do d6, can phai kéc dinh 1 1& phén trédm tal mdi vi 1ri thai tro xf trong tng leeng tro i dwoe thai ra cla
& hoi. Cac phirong phap sau déy b the durge slr dung d& xac dinh ty 18 phan b tro xi giira céc vi tri
khéc nhau:

{a) Bolvu legng khdi leong tro »f tal tirng vi tri.

{b) Baluu legng tro xi tal mat hode nhidu vi tr (thirémg t cée vitrl cd t3i [wong I6n nhét), va lrong tro
xi fai cac v tri con kai ¢é thé diege tinh baing hidu sd gilka tdng lLu lrong va cac gia b diege do.,
Trirgmg hep cf tir hai vi tri rd 18 khdng dwec do thity 18 phan b tro ¥ gilra cde vi tri nay phéi duge
wae tinh,

ig) Ty 1& phén trim tro i tai mBi vj 1 6 thé degc wac tinh diga trén cac két qua dién hinh dbi véi ching
loai nhign lidu va phreng phap dét.

Trwrdrc khi thi nghiém, céc bé&n tham gia thi nghigm phai théng nhét vé vidc ira chon cac dang tro xi cin
da va cée gia b wde tinh vé by 1§ phan bd tro i,

Ham legng tro bay ra khdi 16 hoi {xdc dinh theo 4.11) digre s& dung dé tinh toan iuu leong khéi lugng
cla tro xi thodt ra khai ko,

L lugng khéi lwong clia tro xf thai ra tir ph&u T hodc ghi 1 & trang thai khé c6 thé duee xde dinh bing
thiing can hede cian dinh théi.

Kii xés dinh [eu lugeng khdl legng clia tro x thai ra tir hé thdng thal «f wét phai trir lgng nurde tach ra
tir tro xi, sau dd lwy lueng do duoc phél duge hidu chinh theo 43 &m con lai trong fro X

4.7.8.2 Udrc tinh A8 khang dam bio hé théng

Khi wée egng 1y 12 phan bé tro »f th gid tri trung binh phai dwoc lua chon sao cho o thé siy dung cing
mdt mike Loie tinh dweng va am doi vol 8o khang dam bao hé thang. Khing duwoc sl dyng cac dé khang
dam bao hé théng cé thé tao ra ty I& phan bé tro xi nhé hon 0 hodic Ian han 100%. Xem 4.11 lign quan
dén a5 khomg dam bdo hé thang dbi véi tai leong bui (13y mdu tro xi).

4.8 Liy mau nhign lidu rin va chit hip thy

4.8.1 Yéu ciu chung

Céac phurong phép 1Ay mau phai dugc tt cd cac bén tham gia thi nghiém déng thuan va phdi duoc ma
14 trong bdo cdo thi nghiém, Phai &n djnh @0 khong dam bao thich hop ddi vél pheong phéap Ky miu
dugc sir dung trong thi nghigm.
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4.8.2 Phuwong phap ldy mau nhién 1igu rin va chit hip thy
4.8.2.1 Thu thap miu. Vige By mBu cd thé thue hign bng mét trang cée phwong phép sau;
(a) Léy mbu tir bing t3i dang dimg. Bay 1a phueeng phap dugc wu tién ap dung. Khi st dung ki thuat
ldy mAu nay 6§ khong ddm bido hé thdng cd thé &n dinh blng 0.
(b) Phuong phép cit fodn bo dong. Vigc Yy mau durge thire hidgn bing cach chuyén heedng hoan todn
clia mdt ding dang chuyén ddng nhur thé hign trén Hinh 12,
(c) Phuwong phdp cdt mot phédn déng. Bay la phuong phép thue 18 nhit nhung cb thé tao ra d8 khang
@&m bdo hé théng Ién nhét. Phuong phap nay s& dung mat dng rit méu thé hién trén Hinh 13 a8
&y mét phin vét lidu tir déng dang chuydn dang.
Céin thwe hign thi By mu e khi thi nghigm d& nhan dang va gidm thidu cdc van dé tiém dn trong ki
thust By mau.
4.8.2.2 V] tri |4y mau
Nhign ligu, chat hap thy (néu cd) va tro xl rén phai dugc [4y miu tir cdc vi trf gan 16 hoi nhat o thé 48
dam bao ring cdc mau duge ly 12 mau dal dign. Néu khéng thé hodc khong thuén tién i&y mau gin Ib
hoi thi cé thé phat sinh da tré théi glan gitra théi diém &y mau va thai didm mau thire sy duge cdp vao
hodc dua ra khoi I6 hei. B (8 thai glan nay phai diroe xac dinh dura trén luu legng wée tinh gita vi tri
l&y mau va 1d hoi.
Wigo by méu i vi i phia tnede silo, bé chiva va phdu chira khéing duge dp dung cho e thi nghiém
nghiém thu vl céc méu By & vi trl ndy cé thé khang dai dién che nhién ligu duege 6 e t8 treng gué

trinh thi nghiém. Déi vai cae mue dich thi nghiém khac, néu 4p dung cach |éy mAu ndy thi cée bén tham
gia thi nghiam phai 4n dinh da khang ddm bds hé théng thich hop.

4.8.2.3 Khodng thoi gian [ay mau
Céc mau phai dirge thu thdp theo cdo khadng thixi gian ddng nhél, khang phai ngdu nhign. Mal 15 mau
phai cé cing khéi lvgrng. Thiri gian thu thdp 14t ca cac m3u than phdi bing théi gian chay thl nghigm.

4.8.2.4 56 lwong méu
Téi thidu phai ly mau mdi gié mit Bin trong sudt qua trinh thi nghigm, dang thivi phai l2y mét mau & thei
didm bt Fhu va mat m3u & thér didm két thde méi cude thi nghiém.

Trudng hop c6 cac déng song song thi s ligng mau dege nhan vl sd dang song seng.
54 hweng mau cb thé tang 18n néu can tang d) chinh xac khi xac djnh cac d3c tinh nhién hiéu.

4.8.2.5 Khdl lwgng cia mau
Bdi voi vige Ky miu thi cang than hodc chat hap thy, cac mau riéng |8 duwge thu thap phai cd khéi lugng
iz 1 kg d&n 4 kg. D5i véi cac thidt bj lay mau ty dong, khdi legng méu cathé lém hon.

4.8.2.6 Cac dong song song

ag
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Cac dang song song c6 1hé ¢ sir khac bigt vé |ru lweng, ¢ hat va thanh phiin hda hoo. Do 48, ede méu
phéi durgic thu thap tir tisng déng song song, trir khi x&¢ dinh duge céc déic tinh cla cac dong |4 dbng
nhét, Méu luu lwgng elia cac déng song song khéng bdng nhau thi lvong mau cla méi dang song sang
phéi duge tinh thém trong 56 hru legng.

4.8.2.7 Xir Iy mau

Quy trinh st dung d& 18y méu phal dugre %Ay dieng va tuan thi nghigm tic 88 ddm bdo thu duoe cac
mBu dai dién va ngan ngira sie nhiém bén trong cae dung cu &y mAu va thing chira. Cac miu 1y ngodi
trii phéi drge bdo vé d2 trénh cie Anh hirding Lir mai truéng trang qua trinh thu thap mau. Can st dyng
cée thing chiva kin khi, khéng &n mbn 32 ngan ngika sir suy gism tinh 1oan ven cda mau cha dén khi
phén tich, Tirng m&u phdi dege niém phong ngey sao khi thu thap, Khang tran mau trong khong khl
trusdre khi phéan tich dé wae dinh 40 4m.

Cac mAu phai dwee ghi nhan vA cd ma ta thich hep vé ¥ nghia cla mau déi vai thi nghigm. Trén nhan
thi thidu phai ghi ngay, giéy, vi tri va loal mau dwgre Ry,

Tham khdo TCVN 1693 (150 18283) vk phwowmg phap va quy trinh By mau than

4.8.3 B3 khéng ddm bdo hé thong

Khi wrée inh dd khéng dam bao hé thong ela quy frinh Ay mu, chn xem xét cae yéu 15 tiém &n dudi

day.

{a) Cach bé tr 4y mbu

{b) Thiét ké cla dyng cy Fy mau

{c) Sw phan tang coa ddng nguyén ligu

(d) S luong va vi trl cla cac Jiém 13y mau

{e) Bidu kign mal triérng xung quanh tai i trl &y m3u

ifi TInh bat dinh nhién liéu / chdt hip thy

{g) C& hat nhién ligu ) chat hap thy

(h) X by J I irir mdu

{iy Thei gian thi nghiém

(i) S8 lwgng mAu thu thép duge

Cén lvu § réng co thé co thém cac yéu th Anh hudmg khac, va khing phai tt ca cac yéu 16 duoe ligt ké
trén Gy déu co thé dp dung cho tét ca cac quy trinh Iy mau,

Lrére tinh d8 khang &am bao hé thdng cla quy trinh Ay mau 13 sy két hop cla cée g khéng dam bdo
lién quan dén phwong phap thu thap mau, vi tri ldy mBu va tinh ddng nhét ela ddng nguyan lidu,

Néu cé sai ad hé théng trong qua trinh 1y mdu, thi sai sb dé phai duroc higu chinh, hodc céc bén tham
gia thi nghiém phdi chl dinh 43 khéng dam bao hé théng cao hon.

4.8.4 Phwrong phap xAc dinh gi4 trj trung binh va 4 léch chudn cla gia tri trung binh

ag
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Ba phueng phap & xac dinh gid trf trung binh va dQ léch chudn cia gid tri trung binh ddi véi cac dic
tinh nhign ligu {(nhu ham legng &m, ham kegng tro, ham legng earbon...) ghm:

{a) Téch biét
(b) Gép mit phan
(&) Gép toan bd

4.8.4.1 Phwrong phap tach biat

MZu phan tich dwoe chudn bi tir tng mau don, hay cdn goi 13 *mdu ban dau®. Ting mau duge dem
phan tich riéng d& xac dinh cac dac tinh nhuwr nhigt tr, hém leong carbon, ham legng am.. Giaty trung
binh va 36 léch chudn clia gia ir rung binh ddi viri timg déc tinh duos tinh theo céc cing thive (10) va
{18). Phai sl dung quy trinh nay khi khéng cd séin cac dir ligu da dwgc ghi nhén trong qué khi 6é vée
iinh 34 khdng dam béo ngdu nhién clia céc méu,

4.8.4.2 Phwong phap gop mét phan

Cdc mau duye thu thap thanh cdc “ba m3u", ke da by mu thi nhét dwoe dem phan tich rigng dé xac
dinh cé¢ e tinh kha bién (dac tinh ¢o thé thay d4i) nhur ham legng tro, ham luging dm va cb thé ca ham
lrgng Ieu hugnh (néu cin xem xét dén qua trinh khir S04). Gia tri trung binh v& d3 léch chudn cla gia
iri trung binh déi véi ting ddc tinh kha bién dege tinh todn theo cac cong thire (10) va (19).

Ba mau thi hai duroc trdn k§ (néu miu dugc By tir céc déng song seng) va dem phan tich d& xéc dinh
céc 3¢ tinh cla hdn hop tridn, Gid tr trung binh cla mdi d3c tinh kha bién la gid tri do duge cia miu
phén tich gdp. B4 1ech chudn cla gid rj trung binh &) uéi céc ddc tinh cia hin hop duge 1y theo cac
di¥ li2u hop I8 3 duoc ghl nhén trong qua khi.

Phurang phap ndy b thé thay thé cha viée phén tich cdc ru don dé gidm chl phi thi nghiém va chi thye

hién khi co sdn cac db du hop & 43 dwge ghi nhan trong qua khi. Cac dac tinh dugc13p hop va phan

nham thanh cag dac tinh “16ng hop" (vi dy. carbon, hydro va nito) va cac dac tinh "kha bién™ (vi du: ham

lwgrng muedi, tro va oo thé ca luu huynh).

Cac di¥ iéu duge ghinhan trong qua kh chi durgc xem & hep 1& @ wic tinh d& khong dam bie nghu

nhign khi dap dng duoc cac tidu chi sau:

(a) Than (hodc chit hap thy) dutc ghi nhan trong qua khir va than (hodc chét hip thu) duge sl dyung
trong thi nghiém 1a 10 cing m&t noi khal thac

{b) D ligu dugrc ghi nhén trong qué khite ka dir du phan tich cac méu don ban dau (khang trén 3n) cla
than (hoac chat hap thy)

(¢} Céc mau sir dung trong thi nghiém v ghi nhan trong qué khir duoc thu thép va chudn bj theo cling
mist liéu chudn vé 15y méu va chudn bi mau g& cha phén tich

{d) Céc loal mAu don adi véd di ligu ghi nhén trong qua khir v& di liéu sk dung trong thi nghiém duwoc
l4y theo phurong phép iy méu tr bang tal dang dimg hodc phureng phép cét tean b dang theo
khodng théi gian quy dinh
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{e) C& hat cia cic mAu ghi nhan trong quéa khi twong dueong véi ¢ hat eda c4c mau durgs thu thap
trong qua trinh thi nghiém

Céc két qua phén tich ghi nhan trong qua khi dwge chuyén d8i sang mau khé - khang to (daf) béng
cach nhan tj 1& phan tram cla thanh phan thic nhan (nr cac thanh phan kha bign nhu ham luong tro
va ham lwgmg dm) vl gid tri;
100
100 — MpH, OF, — MpAsF, @

trong do:
MpAsF;  'ahamlurgng tro cia mAu ghi nhan lrang qué Khir, %
MpH:0F,  lanamiugng 3m cla mau ghi nhan trong qué khir, %
B voi ham leong carbon, cong thaie chuyén dbi la:

140
MpCTolg, = el {mu—.upﬁ,m; 4MM.9E] )

trong db:
MpAsFy  1aham fwgng tra cla nhign e, theo méu thire dét (gid tri trung binh phan tich trong thi
nghigmy), %
Mpt Fdaf; & ham heyng carban cla nhién li8u, theo mau khd - khing tro, %
MpCF; & hém lrgyng carban eta nhign lidgu, theo mau thue 3ot %
MpHLOF; & ham hegng Am cia nhién &, theo mau thye dét {qid trung binh phan tich treng thi
nghiém), %
Céc cdng thire chuyén ¢di nhiét tri, hydro, nite, ey huynh va oxy cng twong by nhw trén, Tham khao
ASTM D3180 hogc TCVN 318 (ISO 1170) v& phurang phap chuyén déi két qua phan fich gitra cas loai
méu Khac nhal,
Gia tri trung binh va a8 lach chudn eda gia tr trung binh 4 véi tng J8c tinh dwge tinh theo cée cdng
thire (10 va (19).
4.8.4.3 Phwong phap gdp toan bg
Phireng phap ndy cling cé thé thay thé cho vige phan tich cac mu don va ép dung cho chit hip thy va
than khi 66 s8n céo cir ligu Swoc ghi nhdn trong qua khix, vii didu Kén nhiveg bigqn dong v 0o &m hodc
ham lromg tro 1 rél nhé hode oa thé bo qua {nghia la khiing c6 dac tinh kha bidn),
Méu phén tich gép duge chudn b tir cde mau don ban diu duge thu thép treng qué trinh thi nghigm va

duwrge phén tich @& xac dinh tt ¢ c&c dic tinh. Gis trj trung binh clia mai d3c tinh 12 gia I do duge cila
mé&u phan tich hdn hop trdn.

Céc tiu chi va tinh toan 35 vai cac mau gdp mit phén ed thé 4p dung cho cdc mAu gép todn b, ngoai
trir hé s& chuyén d4i theo cing thive (8} va () 1& khdng ap dung.
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4.8 Ly miu nhién ligu Iong va khi
4.9.1 Yéu edu chung

Miu dai dign cla nhign iéu dugc dot trong qua trinh thi nghieém phdi duee thu thép theo cée phuong
phdp mé 13 trong TCVN B777 (ASTM D4057) hosic ASTM D5287. Néu céc d&c tinh cla nhign |1&u cb thé
thay d8i da c&c yéu té bén ngaai (vi dy nhee khi thay 88 nguén nhign fiéu) thi cAn phai thiét 12p quy trinh
ly mau nghigm ngét hon @& dam bdo By duoc cdc mau dal dign,

4,9.2 Phuong phap ly mdu nhibn léng hadc khi

Phai s dung cac thiét bj va thec hién céc quy trinh lay m3u dwoe quy dinh trong cac tiéu chudn thich
hep A8 vai cac loai nhign Téu 18ng va khi khdc nhau,

4.9.3 D4 khéing d3m bao hé théng aéi véi viec iy miu nhién ligu 1éng hodc khi

Xem 4.8.3 vé cic yéu th tidm 3n cd thé dnh hudng dén d5 khang d3m bao hé théng cila viéc 1y méu
nhign gy 1ong hodic khi. éc tinh @i khang d3m bdo hé thang ddi vai viec lay mau nhign lidu |a sy ket
hop clia céc 30 khiing d3m béo hé thdng lién quan dén phuong phap thu thap mau, vi trl ldy mau vatinh
dling nhét cla dang nhién ligu,

4.10 Ly miu khai
4.10.1 Y&u céu chung

Khéi di trong kénh dan ¢é sie bién déng v thanh phan thao théi gian (do cb nhing thay ddi trong nhién
liéu va dang khéng khi) v& theo v| tri trong khéng gian (do hién twgng phén thng). Muc tidu eda vide ty
mau khdi 13 thu ducre gia tr trung binh tich phan elia thanh phdn khéi theo ca thé glan va i trl trong
Kkhéing gian. Do 46, viée Ky mau khéi phai thyre hign bang cach |8y mau 13p lai nhidu 1n 1ai mét sé didm
dai dién trén mat mat phang cat ngang cla kénh dan,

4.10.2 D& khang dam bao he théng déi voi vize Iy mdu khoi

*em 4.8.3 vé cac yéu t8 tidm &n ¢ the Anh hudng dén dé khang dim bic hé thong khi ldy mBu khdl,
Ude tinh 84 khang dam bia hé théng 481 véi vide My mau khéi 1a s k&t hop cda céc 88 khéng dam béo
hé théng lién quan dén phuong phap thu thap méau, vi trf &y mau va tinh dbng nhé1 cla déng. Céc yéu
t& tiém An ¢ thé dnh hudng 68n cas db khang d3m bao hé thdng nay duge trinh bay trong 4.3, Méu cic
qua trinh 13y mdu dwge thipe hién bang cach sl dung méu tdng hap (mdu gép), thi dé khang ddm bdo
hé théng da tinh khang ding nhat theo vi tri trang khéng gian cf thé dege wée tinh bang cach thyc hign
sac phép do riéng 18 131 cac didm By mdu trén lwéi do va tinh toan chl sb phan bé treng khang glan theo
5.16.4. Hé théng lay miu hoat déng dudi mire 4p sudt khi quyén o6 thd 1am rd lot khdng khl ve bén
trong, din dén d¢ khang dam bo hé théng mat chidqy, Néu ding khél bi phan ting nghiém trong thi 66
khang dam bao ha thang clng o thé tEng 1én,

4.10.3 Phwrorng phép iy mdu khoi
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Phai thyc hugn &y mAu tai nhigu @&m trén mat cat ngang kénh khoi §& dam béo thu duoc méu dai dign
trong didu kién dang khéi co sw phan tang, 56 heemg va cach bd irl cac didgm Iy m3u trong lwdi phdi
firong dirong vai cac diém do nhidt 6 nhw quy dinh trong 4.4.3, Luu luong mau tr méi du ty miu
phai béng nhau va hé thing phai dwec kidm tra rd 1 e va trong sudt qua trinh thi nghigm.

B4 gidm thidu do khdng dam bao, cac didm mau riéng 1é phéi dugc két hop ¢& tao thanh mét miu gdp
cho mdi k&nh din hoac mdi i trl 1dy miu, sau db duee phan tich ién tuc trong qua trinh thi nghiém.

Cha phép phan tich khoi lai cac diém rigng 18 khi sd diém khang qua 1on 6& giam bét <o 1An do qua todn
b tiét dién ngang, nhung phai si* dung dé khong ddm bad hé thdng lom hen.

Béi véi S0; va tdng hydrozarbon trong khdi, khang yau chu phai ba tri 54 lwong [dn cac didm trén lwgi
ldy mau (do cac mbu nay yéu chu cac ditmg dng 1dy mAu phai deoc gia nhiét nén oo thé han ché sé
lveng). Cac bén tham gia thi nghiém pndi théng nhdt vé quy tinh lay mau d4i voi S0 va tdng
hydrocarbon. Can leu § réng vigc loc mAu khdi cf thé gay ra db khong d3m béo he thdng déi vai gia tr
503 néu ¢o Ca0 hién dién trong b loc, do 36 céc bd loc phal duoc 13m sach thudng xuyén,

411 Léy méu tro xi

Do & hat v& ham lwgng carbon trong tro bay thay d8i theo tirng vi trf trén dwéng khai nén phirang phap
16t nhét d& thu dwore mau tro bay dai dign 14 1y m&u ddng toe cla tro trong khdi thai & i 1 phia trwde
cang nhidu phéu ldng tro cAng 168 V) tr thich hop 88 1Ay mau tro bay thirdmg 14 ta ddu ra clia by ham
nude. Vi tri ndy cho phép thu duge mét miu tre bay dai didgn cla ¢d d3i o& hat v& ham lugng carben,

Khi &y mAu xi ddy, do xi ed thé k&t thanh mang I va ham heeng carbon trang »7 phén bé khéng déu
n&n phai lay mat sé mAu va thyc hign mdt sb phép phdn tich efia teng mAu & thu duge két qua dai disn,

4.11.1 Yéu cdu chung

Tro bay ¢t 1hé duroc 1Ay mdu bing cach hit mAu khdi qua phin loc v can hwong hat tich tu lai rén phin
lgc, tir @4 cn ol vao khii legng cia mBu thu dwoc va hé tich khéi thai dwoc ghi lai trong qué trinh nay
¢ ih& xac dinh dwge ndng d0 vat chit dang hat trong dong khdi thai, £é tranh 1am thay doi ndng 46 ciia
dang khai, van tdc cla dang di vao diu l4y méu phai bang van t6c cla khdi tai diém do trén kénh dan.
Phwong phip nay dugc goi la iy mdu ding tée. Do dang khdi o6 sur phan bd van tde khdng dang déu
A si¢ phan ng cla ndng 3¢ hat nén cin By mu tai nhidqu didm trén mat phng thi nghigm,

4.41.2 Bb khdng ddm bdo hé théng adi véi viee ldy mau tro xi

Lay miu ddng tde |4 phuong phap chudn dLH;n:-qu'gr dinh theo Tiéu chufn nay. B3 khong dam bdo hé
théng déi v phiromg phap 1y m3u ndy cd thé duge tinh bing 0. Tuy nhign, quy trinh v vi il 1y miu
cling cin durge xem xét dé xac dinh xem cd thé cf cac yiu 18 khde 3nh hurding dén d3 khang dam bio
h& théng hay khéng.

4.11.3 Phwrong phéap ldy miu tro bay
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Ly méu dang b 1 phirong phap chudn va cn wu tién st dung d& iy mau tro bay trong khai, C& thé
st dyng céc thiét bj va quy trink &y mdu tro bay theo ASME PTC 38, hodc céc tiéu chudn quéc t8 khac
dugic cée bén tham gia thi nghigém chép nhan.

ASME PTC 38 trinh bay cdc cAu hinh khée nhau ciia thist bi iy mau vat chal deng hat, bao gom dau
hit, d4u dé, bd loc, binh nguna, bd o khi kha, leu lwong k& kidu &t luu va bom chan khing hedc may
hit, Mguai thirc hign thi nghigm b thé lea chon edu hinh phi hep vai didu kign Kip dat. S0 lvgng cde
diém lwevi trén mét phing lay méu qua tiét dign ngang phdi phil hop wii ASME PTC 38,

4.11.4 Phwong phép ldy miu xi day

Béi voi dong thdi « G4y, phuong phip ldy méu degc wu tien 13 s0 dyng mat d4u 13y mau nhidu 18 kéo
dai sudt chidu réng cla déng i thal. Tham khao tai fidu EPR] EA-3610 md 14 v dAu tay mAu nhiu I3,
Ngaai ra, co thé iy mAu 7 ddy blng cach chuybn huéng mét phin ciia déng «i thai dn mot thidt bj thu
gom, 34 tro xi lng xuéng va 14y m&u,

4,12 Phan tich nhién ligu, chat hip thy va tro xi

4424 Yéu ciu chung

Céc méau nhign figu, chdt hap thu va tro xi phai duge phin tich theo céc phuong phap va quy thnh mai

nhét, Vige chi dinh phing thi nghiém thize hign phan tich cac mau nhign lidy, chat hap thu va tro xi phéj
durgre cac bén tham gia thi nghiém dong thun,

4.12.2 Db khéng dam bao hé théng dbi véi phép phan tich nhién ligu, chit hap thy va tro xi

Cac gia trj trong céc bang tir Bang 18 dén Bang 21 ¢4 thé siv dung 8& wdic tinh 86 khang Jdm bao hé
thdng cida phép phan tich mau.

4.12.3 Phwang phap phén tich nhign ligu, chét hap thu va tro xi

4.42.3.1 Nhién ligu rin

Bél vol 15 ho a8t nhign li2u rén, cac thong tin t81 thidu v& nhign (8 cln thidt 48 xae dinh higu sudt 1
phén tich cac nguyén t4 chinh, phan tich g&n dung va nhiét i cao. Céc bang 1l Béng 18 dén Bang 21
néu céc tiéu chudn ASTM duge si dung cha vide phan tich mau. Khi st dung ede tiéu chudn nay phai
siy dyng cac phién bén mai nhat.

Céc ddc tinh khac elia nhién ligu ran nhw: nhiét 86 ndng chdy cla tre, chi 58 trrong nér ty do, chi s
nghién, héa tinh ca tra va ci hat nhign ligu cing 12 cac déc tinh quan trong d& danh gia sy twomng duong
ciia nhién ligu thi nghigm véi nhian ligu thiét ké va od thé s dung d& phyc vu eée mye tiéu thi nghidm
khdc..

4.12.3.2 Chét hip thu va cac chit phu gia khac

Céc thang tin 15i thidu cAn thiét aé xac dinh higu qua khir lbu hujnh & thanh phdn cée nguyén t8 chinh
clia chdt hép thy (canxi, magle, d& 4m va vat chit ro). Tly thude vao muc tigu cla thi nghiém cy thé, cé
thé can thit phai x4 dinh cac déc Uinh khas cla chat hap thy rin {vi du: c¥ hat cla chét hép thu).
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4.12.3.3 Nhién lidu léng

D6i v 15 hoi dét nhién lidu Idng, cac théng tin téi thigu vé nhign lidu cin thiét dé xac dinh higu sudt 14
thanh phan cc nguyén t8 chinh va nhiét trj cla nhién ligu. Ty thudc vao muc tiéu cla thi nghiém, cd
thé can thidt xéc dinh céc d&c tinh khic clia nhign §i8u 1dng (nhw khéi luong rigng va chi sb ¥ trong AP,
Quy trinh xae dinh céc déc tinh nay duoe trinh bay trong TCVN 6594 (ASTM D1238).

4.12.3.4 Nhién ligu khi

Bdi val 16 hei dat nhién liéu khi, cac thang tin 150 thidu vd nhign gy can thidt & xac dinh higu sudt 1a
thanh phén thea thé tich cla nhién liéu (xac dinh thea TCVN 9754 hodc ASTM D1945), Phirang phap
chuyén ddi thanh phin theo thé tich sang thanh phin theo kndi ivong duoe durge trinh bay trong 5.8.2.
Nhigt tr] cao oo thé duore x4e dinh bing nhiet Iong ké true tuyén lign tue {thea ASTM D1826), Céc bén
tham gia thi nghiém phai thng nhat v& cac phirong phép duge si dung.

41235 Tro xi

Cée miu tro « dang hat phdl duge phén tich vb ham lweng carben 1Bng, earbon chéy direrc va carbon
duGi dang carbonat theo ASTM D8316. Khéng cho phép si dung phép phén tich hao hut khi nung (LOG)

dé xac dinh 150 thét do chady khang hoan toan, do mdt s phén ng cd thé ¥3y ra trong qua trinh 48t oo
thé lam gidm hoac tang khéi lrgng eda miu ma khong sinh ra nhist

4.13 Phan tich khoi

4.43.1 Yéu cdu chung

Cac mau khai phai duge phén tich theo cac phirong phap va quy tinh mdi nht,
4.13.2 DS khang dam bio hé théng ddi véi viec phan tich khéi

Cée yéu th tibm 3n e thé Anh hudng dén da khang dam baa ha théng déi véri vige phén tich khdi ghm:
{a) B9 chinh xAc cia thiét bi phén tich

{b) Tap nhidu trong hé théng 1Ay mAu

{c) D4 trdi cda thidt bi phan tich

{d) Sirthay déi cia dac tinh khéf theo vi tri trong khang gian

{e] Sithay 38i clia d8c tinh khoi theo thei gian

{f B0 chinh xac cla khi higu chudn

(@) Anh hwéng cia nhiét 40 va ap sudt mAu @8 wéi thidt b phan tich

{h) S rd lot khdng khi ma khding b phat hign

(i} Céc khi gy nhiéu

(i Anh hudmg cia nhigt dd mdi trémg xung quanh ddi vai thiét b phan tich
{k} Anh hirdng ciia dd 4m mdu 381 vi thiél bj phan tich

{l) B4 chinh xdc cla ty ke pha lodng (ndu b i dung)
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4.12.3 Phweng phap phin tich khai
Phan tich khdl phai xdc dinh dege ham legng Oz, CO, S0z NOy v thng hydrocarbon (THC) trong khéi.

Thiét bi st dung ¢& phan tich khéi bing cach hit mdu bao gbm hal phan; hé thang thu thép - van chuyén
miu va cac hidt bj phan tich khéi, Ha thdng thu thap - van chuyén mau bao gbm mét mang lwdi cac du
14y mau, duing dan mau, thiét bi rgn m3u, bd loc, bS ngwng hodc may sy khi va méy bom. M3l may
phan tich khdi da mét thanh phdn cy thé cla khéi thai,

Khi mau khol hit ra dwes loal bé hof nwdc trede khi phan tich, thi két qua durge goi |2 phan tich theo
méu khai khd. Khi méu khéi khdng diros hil ra va duec phan tich tai chd, th két qua dwge goi 12 phan
tich theo méu khoi Am, Céc thanh phdn khdl dwec phan tich theo thé tich hodic s6 mal cla thanh phén
cAn x4c dinh trén tng sé mol hign dign, Sy khiéc biét gira mAu khéi &m va miu khai khd 1a frong ting
s& mol & mAu khai Am co bao gbm c& sé mal khi kha va sé mal hei nude,

4.13.4 Phén tich khdi

Céc losl thidt bj sl dyng d& phan tich khéi od thé 1A thiét bj phan tich dién tiv ién tuc hedc dyng cu phén
tich thid cdng nhe méy phan tich Orsat

LFu tign st dung thiét b| phan tich dign t lién tye vi loai thiét bj ndy ¢o d6 khing dim béo hé théng thép
hon va cha phép theo dai lién tyc thanh phan khél trong sudt qua trinh thi nghigm @& thé hidn tét nhat
gia Irj thirc clia thanh phin trung binh khal,

4.13.4.1 Bo ham lweng O;

Cé thé si¥ dung céc phrang phép khac nhau d& do ham lvgng O: nhw sl dung chét thuan tiz, pin dién
héa, pin nhi&n li&u va oxit zircenl, Khi sir dung pin @ién héa, cAn dac bist lvu y 88 dim bao réng cde khi
khde nhir COs khding gay nhidy adi véi phép do ham lugng oxy.

4.13.4.2 bo ham hwrgng CO

Phurong phép phé bién nhét d& phan tich CO 1A bang phé héing ngoai khéng phan tan, D& cf két qua
doc CO chinh xac, m&u phai khé va thiét bj phan tich phéi bl duge nhiéu CO,. D& véi myc dich xéc dinh
t6n thét nhiat da sy hign dién cla CO, th sal sé do bo qua nhidu CO: & mue khodng 20 ppm & tAl thidu,

4.13.4.2 Bo ham hegng §0;

B0 ham lwang S0: b thé thuc hign bing mét trong hai phuong phap: huynh quang kiéu xung hodic tia
cye tim. Can leu 7 ring SO; ral & phin (ng, do & chi ¢ thé sl dung thiy tinh, thép khéng gi hodic
tefion trong hé théng y mau va phan tich.

4.13.4.4 Bo ham hegng NO,

Blo ham iwgng NO; cé thé dwge thirc hién bing may phan tich phat quang hda. Ham luong NOy dwge
tinh theo NO;.

4.13.4.5 Bo tdng hydrocarbon
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Do tang hydrocarbon (THC) o6 thé dwec thiee hign béng detector ion hoa ngon Iira (FID). Két gua phan
tich 1a gia trj tdng hydrocarbon {THC) tinh thee metan hodc propan.

4.14 Bo dién ning
4.14.1 Yéu cdu chung

Béi vai vige xdc dinh higu suét eiia 16 hei, cho phép st dung céc phrong phap khéc nhau 38 do dign
néng voi dd chinh xdc chap nhan duge. Phirong phap 16i vu 13 do déng disn v dién ap trong méi pha
clia mach dign va tinh tdng dién néng trong mai pha d& xée dinh tng cong sult

4.14.2 D4 khong dam bao hé théng dai vé phép do dién ning

Khi wrérc tinh 86 khong dam bao he théng di véi phép do dign ndng, cAn xem xét danh sach cée yéu th
figm dn duwoi day;

(a) ©4 chinh xac cla may bidn dang (CT)

{b} B4 chinh xéc cia may bién 4p dién thé (PT)

{c) Hé sé céng sudt trén mBi pha

{d) B4 chinh xac cla odt ké

{e) Mat can béng phy tai

(N Tin suétdo

Chin lwu 7 réng ¢b thé c6 thém céc yéu th dnh hudng khic, va khang phal 14t ¢a cac yéu 16 duoc ligt ké
trén day diu of thé ap dung cho 18t ca cée phep do.

4.14.2 Phwong phap do

61 vti cae phép do dign ning phuc vy cho vige danh gia hiéu suft 1 hoi, thi do déng dién va dién ap
mét pha cing voi gid dinh phy téi can bing cho céc thiét bj phy trer 13 d chinh xac, Néu can phai xéc
dinh dién nang tiéu thu cla cAc thidt bi phu tror véi d5 chinh xac cas & phuc vu cho céc muc dich khac,

thi visz xae dinh phai durge thire hidn theo phueng phap s dung 2 oét ké hode 3 ot k&, Tham khdo tisu
chudin |EEE 120-1989 vé cac phireng phéap s dung trong vige do dién néng.

4.14.4 Pére tinh d9 khéng dam bdo hé thang

U'ére tinh d& kndng d4m bdo hé théng dbi vér phép do dign néng 14 sy k&t hop cac gitd han vé 46 khang
d4m bo hé thiing cla loal edm bién so ofip, odt k& va b thu thap dir e,

415 Do a6 m khéng kh|

4.15.1 Yéu cdu chung

86 &m do khéng khi mang vao 16 hoi phai durge xern xét khi tinh lo4n hidu sut cda 1d hoi.

4.15.2 PO khdng dam bao hé thdng dbi véi phép do do im
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Khi 1ére tinh 68 khang dam bso hé thong dbi véi phép do d Am, cin xem xét cac yéu td tidm dn dudi
-
(a) Amké
(b) Loai nhist ké blu wéd | béu khd
{c) Tinh trang hidu chudn
{d) DY trdi
(e} Tinh phi tuyén cla nhigt ké
(fy Saisbdoc
Cn luu ¥ réng co thé ob thém cée yéu td khic, v khing phai tht ca céc yéu 1 dugs I8t ke trén day déu
cd thé 4p dung chao tét ¢ cac phép do.
4.15.3 Phuong phép do
NMhiét 88 biu kho va bau wot phal duge xac dinh theo khéng khi méi tneéng xung quanh tai dAu eép véo
1 hoi. Vi 49 &m riéng khéng thay ddi khi dwge bd sung nhist (trir khi o6 him hegng &m bé sung) nén dd
Am riéng cla khdng khi cip cho qué trinh chéy khi ra khdi b sy khang khi bang dé Am rigng olia khang

Khi cép va0 bb sy, DY Am co thé dugc xac dinh béng nhidt Am ké kidu day treo (sling-type psychrometer),
Am ké ¢d nhigt 36 holic céc thidt bj tvong ty va chi s8 ap sudt khi quyén quan tric durgc.

4.16 Do tén that do truy&n nhiét biFe xa va dbi luu trén cdc bé mit

4.16.1 Y&u cau chung

Tiéu chudn nay dua ra hal phirong phép sau Jay dé wac dinh thn thAt do truyén nhiét bic xa va ddi leu

trén cac bé mat |a hoi:

(&) Bing cdch do nhigt 45 b mat trung binh cla |6 hed va digu kién moi trufing xung quanh 13 hol

(n) Béng cach s dyng dién tich thiee clia cdc b) phan véi cdc gia trf tidu chulin 651 voi didu kién ba mat
va mai tredmg ¥ung quanh (xem 5.14.9)

Dé xac dinh 18n thét nay bing phuong phédp do hedng thl phéi thye hién cac phép do nhigt 46 bé mat,

nhigt 46 mél trring va vén the khdng khi xung quanh tai mét sé lrang vi tri d 8& tinh todn cée gid tri

trung binh dai dién, Cac phép do nhigt 84 va vén tbe khéng khi xung quanh phai dwoc thue hidn trong

khodng cach tir 0.6 m 88n 1,5 m tinh tir b& mat.

Trong tnréing hipp khéng ca didu kKién xac dinh gid 1 thn thit do truyén nhiét bikc xa va 04 lu trén bé

mat cia (& hoi béng céc phép do, thi cac bén tham gia thi nghigm od thé thda thuan cho phép s dung

gid tr| thit ké dé duea vio tinh todn. Trong ireéng hop nay trong bdo cdo ket qua thi nghigm phéi ghi rd

“Gid 1rj 16n thét do truydn nhigt bire xa va ddi luu duoe by theo gié tri thidt ké”,

4.16.2 Phurong phap do
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Blo nhigt 35 be mat cé the dupc thye hién bang cap nhidt dign, nhiét ké tidp xie, nhigt ké bic ¥a hdng
ngoal hodc camera chup anh nhigt, Néu ¥ dung cap nhiét @ign, nén sd dung madt tAm vat lidu cach nhidt
day tir 25 mm dén 50 mm d8 phi lén 40 ndng cla cdp nhisl

Khi sl dung nhiét k& héng ngoal hodic camera chip nh nhiét thi thidt bj phai duos Higu chudn theo o
phat xa bé mat. Luu § cae vi il néng cuc b oy ra béi cée phy kign 13p bdo &n 1o hoi cb thé tam sai lech
két qua do néu cac phu kign nay ndm trang trurdng nhin cla camera chyp dnh nhiét,

Nhiét 6 khang khi xung quanh co thé dugc do béng thiél bj do nhiét dd cam tay hodc nhidt ké, Van tde
khéng khi xung quanh cd thé duge do bang phang the ké cam tay, kidu day nhigt hode kidu canh qual,
4.16.3 Uére tinh 86 khdng dam bao hé théng

Ware tinh 69 khong d4m bao hé thang dai véi phép do nhidt d6 12 s két hop oiia cac 85 khang 48m bao
hé thing lién quan dén ching loai phan 1 so cdp do nhidt 48, koai cém bién va phureng phap thu thap
di ligu. Cac yéu 1é tidm n o6 thé anh hirdng dén cae do khong ddm bdo hé thang nay duroc trinh béy
trong 4.3 v 4.4.2.

§  Tinh todn két qua thi nghiém

51 Yau cau chung

Ky hiéu viét kit ciia cac bidn 58 trong céc céng thive tinh toan duoe sir dung théng nhét trang Tiéu chudn
ndy. Binh dang ciia cac ky hidu, dinh nghla cée chir cal hodc & hop chiv cdi va bin tém 14t cée ky higu
vidt t8t durgre trinh bay trong 5.20. Cée chi sd st dung @2 nhan dang eac vitri oy thé cia cae dong khi,

I6ng va rén ién quan dén cac ba phan clia 1 hoi duos irinh bay trong 2.2 va thé hign dudi dang so dd
trén eac hinh lir Hinh 1 d&n Hinh B,

Céc két qua do lwding dwoc ghl lal trong qud trinh thi nghiém phai diee quy v& gid t trung binh twde
khi thige hign céc tinh toan vé d8¢ thh va 45 khang ddm bio eia két qua thi nghigém.

5.2 Rdt gon cdc dir lidu do

5.2.1 Hiéu chinh theo gia tr higu chudn

Khi cac thiét bj da @3 digc hidu chudn thi phai thuc hién higu chinh két qua do theo gid 1 higu chuin
trudc khi nit gon d@ ligu. Yéu cau nay clng 4p dung cho mei bién b phy thudc dugc xac dinh bing két
qua cla nhiéu phép do.

5.2.2 Cac gi trj ngoai lai

Céc gid 1ri ngoal lai 1& cée d lidu gia dwoc cho 1 khdng hop |8 (<o thé 12 do 16 con ngwdi khi doc va ghi
dir ligu, hodc 13i cla thiét bi do bj nhifu dién...). Céc gid trj ngoai lai phai dwoc loal bé tnedre khi tinh toan

gid tr| frung binh va phan fich 4o khdng ddm bio cda két qud. Viec loai bd cac gia tr ngoal lal cin duee
céc bén tham gia thi nghigm quyét dinh dya trén cie danh gia ki thudt hodic k& hoach thi nghism.
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5.2.3 Tinh gi4 tri trung hinh céc dir lidu do thi nghiém
Cac tham s6 da dwge trong qua Trinh thi nghiém od thé thay déi theo thai gian v vj trf trong khéng glan.

Cac tham sé diroe do tal mdt didm dom 18 d& x&c dinh gid tr (vl dy: nhigt d5 hode &p sudt hoi) of thé
dwegre tinh trung binh trén oo s& gid dinh 1 tham sb d6 dao ddng quanh mdt gié 1} khang di. Trong qua
trinh thi nghi&m & trang thal &n dinh (nhir dinh nghla trang 3.2.6.1), cac tham sb chi thay dibi thii gian va
durere @b tai mot didm don [& dwge aid dinh 13 cd gia trj khdng ddi béng gid tr trung binh s hoe.

Cac tham sb duoc do tr nhigu didm i matvi ti nhét dinh (vi dy: cac tham sé khong dbng nhét trén mat
mét phing vudng géc vaéi hudng déng ehdy), co sur thay déi ddng théi theo thad gian va v tri trong khdng
gian dugc tinh gia b trung binh khac vél cac tham s chi thay dbi thea théd gian,

5.2.3.1 Gi4 trj trung binh déi véi cdc tham sé déng nhét theo vi tri trang khéng glan

Biéi véri cac tham sé khing ddi theo uf tri trong khang glan (vi dy: nhiét db hodic ap sult nwére chp) hode
cac gid 1j cia tham sd tai mét digm cé dinh trang khéng gian (vi dy: nhist dé khéi di gua tai mdt didm
lrang ledi da), gid tri trung binh duwge tinh theo odng thikc sau;

X,le[xl+1', i-::+...+x,]=l2x, (10
n Ly

trong do:

n 12 56 ¥an do tham sd x

Xuc  lagiatrtrung binh sb hoo cla tham sb duge do

2 latham st e duge do tai thd Giém §
5.2.3.2 Dir ligu tom tat
Khi cac hé thing thu thép di lidu cho phép in ra (vd luu bl trén céc phwrong fién dign 1) cac gia b tning
binh va d6 Iéch chudn cla cac tham sd uoc do nhidu 13n trong khodng théi gian thi nghiém thi cac div
ligu nay duorc gol ld dir lidu tém 1L,

Khi tdng s& phép do trang mdt cudc thi nghiém bao gdm m tap hep phép do, mai 3p hop phép do cé n
l&n doc kit qua, v& gid tri trung binh Xves 81 v tp hop phép do k duoc xao dinh bing odng thive (10),
thi gid tri trung binh tdng thé cla céc tham s do duge trong cude thi nghiém la:

Ko =Y Ea (1)
LT

Khi cf s3n dit ligu v cac tham sb do rigng 1& va thang tin vé 48 lach chudn cha mai tap hep phép do thi
a4 lech chudn tdng ca thé dugs tinh todn theo cng thie (17). Trudmg hep khdng cb sdn cac thing tin
ndy thi eic tAp hop phép do phdi dugc xik I nhir cac mau riéng &

5.2.3.3 Gid trj trung binh déi vé&i cdc tham sé khéng ddng nhit theo vj tri trong khang gian

Gia trj trung binh clia cac tham sd thay aéi theo vj tri trang khong gian ¢6 thé duoe xdc dinh bing céch:
tinh gia trj trung binh cia &t ¢ di léu cho tirng diém x&c dinh trang ludi do trudre, sau b x4c dinh gia
1r] trung binh ciia tit c3 cdc diém treng (i da.
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5.2.4 B6 khong dam béo ngau nhién

M#i tham s do déu cd a8 léch chudn, 85 Iéch chudn cla gia tri trung binh va sd bac tw do nhét dinh.
Moo ra chn ed 06 léch chudn thng thd cla gia tr trung binh va sd bac Wy do cho tét e cAc tham sé do
két hop, Géc gid trj nay chi x4e dinh dugre sau khi da hoan tat vigc tinh toan dac link cda 16 hei nhu tinh
bay trong cAc myc tir 5.3 6én 5.15. Phwrong phap tinh todn a6 léch chudin clla gia trj trung binh va thanh
phén ngAu nhign cia 44 khang ddm bio cho ting thé thi nghiém duoc trinh bay trong 5.16.

B4 xac dinh dd léch chudn cda gid tr trung binh va bac Wy da cho mét tham s do, trrdee tign phai tinh
glé trj trung binh va 4 léch chudn i cdc di idu dwere ghi lai frong qua trinh thi nghiém, Phueng phap
tinh todn gid tri trung binh, @5 kch chudn va bfc iy do d8i véi cdc tham sé chi thay 481 theo thii gian
khac v&i phueong phép tinh todn Ap dung cho cac tham 24 thay 44i 38ng thii theo cd théd gian va vavi
trf trong khéng gian,

5.2.4,1 86 khang dam bdo ngdu nhién d6i v&i cic tham sd déng nhét theo vi trf trong khang gian

Khi thee hign nhidu phép do @di wéi mot tham sd duee du dodn 13 khing thay ddi theo vi tri trong khéng
gian, g6 Ich ehudn va do Ieeh chudn cla gia trj trung binh eia tham sé nay duroc tinh theo eang thire:

, stopEr*)”
m:rmmv:[ : ] [H(H_I}Z(x th]} (12)
'Jl’!
STDDEV = [( _I}E[x FiwY {13)
hodc
12
STDDEY = {{Psmmr){ i (14)
trong do

n la 50 Ein do tham 58
PSTDDEY  laddléch chudn thng thé ddi viri mgt tham sé do
STDDEY 14 dd ch chudn mau
STRDEVMY  'addiéch chudn efia gis tri trung binh 83 véi mt tham sd droc do
Xge 1A gid I trung binh 58 hoc cla tham s dvoc do
% IAgiain cia tham sb i dioe do tai bt ky this Giém nao
Luu y: mét sé may tinh khoa hoe edm tay va chuong trinh tinh 104n trén may vi tinh 6 thé tich hop sén
cac ham tinh todn “48 |ch chudn mdu" (STDDEV), “a¢ lach chuln tdng thd* (PSTDDER), "6 1ach chuin
cliz gié trf trung binh” (STODEVMN).

Bac tw do adi véi 46 léch chudn ciia gid tr trung binh cho mét tham sé ¢Bng nhét theo vi tr trong khang
gian dwgc xac dinh theo cong thive saw:

DEGFREE =n—| {15)
Irong do;
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DEGFRFE  RBsbbactydo
Diéi vori dir liéu tém At (xem 5.2.3.2), 84 léch chudn két hop clia tap hop k&

13
Sﬂ)aar,:[ ] z(x,—x‘m]‘} (18)
[

)
trong dd:
n  lasdphép do trong méi Eap hop
04 8ch chudn cla gid tri trung binh d&i véi nhidu tap hop diy igu tom 1t 1
11
!' = arrd 3 i
STDODEVMN ={————— ~1)}STDDEVF, + md —mnX {17)
{mn[mn--ljg[{n ) + dm] .m:;}
frong da:
m o lasd tap hep div igu
Bac tir do cho da léch chudn cla gia tri trung bink 8 vl cde tap dir idu tem tat &
DEGFREE = mwn—1 {18)

G4 tri trung binh ting thé va 38 léch chudin cla gid tr trung binh ddi véi ca di figu t6m Bt va dbi vai
téing st mr phép do phai nhw nhau,
5.2.4.2 Bg khong dim bao ngdu nhién d6i voi cac tham sé khéng déng nhittheo vj tri trong khong
gian
D4 léch chuln cla gid trf frung binh (d8 khéng 84m bdo ngBu nhidn) va bac b do dbi vai tham sb thay
@i theo vi tri trong khéng gian phéi duwoc xéc dinh phit hop voi cée phrong phép trinh bay trong 7.4 lién
quan dén viéc st dyng cac gid tr trung binh ca trong s& hofic khiing trong b,
Trwedre hét, tinh todn céc gid tri; trung binh, STHDEY, STDDEVMN va DEGFREE divéi ting didm i trong
ltedr Ao, sau &4 linh gl 1 trung binh cda tét cd cic aiém trong loi do,

B6 léch chuan clia gid tr trung binh & v&i mat tham sé trung binh tieh phén la:

>~ 143
STODEVMN - Emmsmmﬁ] (19)
M| =
Cac bac tu do két hop 1a;
. STDDEVMN®

DEGFREE s—————
§ STODEMY; (20)

Z ' DEGFREE,

trong d&:
DEGFREE  |& béc iz do cda tham sd trung binh
DEGFREE,  |a bty do elia tham sé tal &iém i
" 12 sd Tém trén ludi do
STDODEVMN 13 d léch chuén cia gid tri trung binh ddi véi tham sd trung binh
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STODEVMN, 14 d0 lach chudn cla gia t trung binh ddi vl tham sb lal diém i

Béc by do phadi ndm trong khodng gira gid tr nhd nhat va gia trj lom nhat dua trén sé 1an doc kit qua
duoc thyee hiégn tai tirng diém trong lwei do va s diém trén ludi, Bac ty do nhd nhat ca thé nhan duoc
1a gid Iri nho hon trong céc gié tr sau;

(a) 56 diém trang ludi do, m

(b} Sé 12 doc két qua duoc thyc hién tai tirng didm trong ledl do trir @i 1, -

Béc tu do km nhat ca thé nhan dwoc 14 tich cla hai gia tr] dwoe et ke frén day,

Céc cong thirc (19) va (20) dwec st dung cho gia i trung binh khéng c6 trong s6, Tuy nhién, ¢ac ¢dng
thire nay cing ¢d thé sl dyng cho gid trj trung binh cé trong 86, vai didu kign cac hé sb trong 50 duoc
do ddng thei vdi céac tham s, sao cho @4 1éch chuan cla gia tri frung binh cho cac didm Irén ledi do
dugec tinh toén bang cac tham s6 co trong s (Xrw = F: X)), Tinh toan nay chi nén st dung cho cic gid tri
trung binh od trang s khi co mat sd hegng i 1dn cac két qua doc tal mi didm tén ledl do.

Trudng hop s dung céc gia Iri irung binh cb trong sé trang cac tinh todn &4 tinh ma chi thye hién mat
58 lweng nhd cée 13n Jo ddng thdvi qua tiét didn ngang (it hon & 1&n), va chi ¢b mdt s8 krong nhé céc két
qué do tai m&i didm, thi 33 lch chudn cla gid tri trung binh &8 vai gia tr trung binh ¢ trong 58 duoc
wére tinh bdng cach st dung mat ddu do don & nhie mé 13 trong 7.4. Bau do nay dwoe bd tr 02 do ddng
thi van te vé tham s8 cdn quan tam (vi du: nhiét 46 hodc ham luong oxy) tal mét diém cd dinh. C6 »
1&n doc két qua tal diém don 16, Cac két qué doc dwoe nhdn véi hé sé nhu sau;
Xy [—V-]X (21)
Vive
B4 lach chudn mau STDDEY d41 vei gid 1l Xew Guroc tinh theo cac cong thire (13) hodc (14). B3 lch
chuén cla gia trj trung binh 64i véi clia tham s trung binh &6 trong sd 1a;
stopevy, o« ExaTODEY -
trang dé:
Fa-ie t phan bb F
N lasdtin do gua tiét dién ngang
n  laso ket gud do ta mit dlém don &
W lagiathtrung binh co trong sd
84 léch chudn cia gid tr trung binh ddi véi mbi difm trong lwdi do duoe xac dinh tir b lech chudn cda
digm tham chifu dom I& cb dinh. BAe tw do dbi véi didm don I& dugc tinh 1 va han, do 86 s& & dung
bang phan bo F.

Trwéng hop trong céc tinh todn d8c tinh s dung cdc gid tri trung binh cé trong s6, ma cac hé s6 trong
s (van tde) dwoe xdc dinh khéng dlng thid vdi tham s cé trong s, thi &5 lech chudn cla gid tri trung
binh d@éi vé tham s o trong sb dirge Linh theo cdng thive;
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(23)

¥ 1 —m
STDDEVMN =| STDDEVMN,, +( PARAVG,, — PARAVG oy )3 x[__.‘i'mmmp] J

VM
frang da:
PARAVG=y 1A gid bri trung binh ca trong sb clia tham sb
PARAVGy» 1A gid tr] trung binh khang cé trong sb cla tham so
STODEVMNym V60 lech chuan clia gid trj trung binh d8i vai gid tr] trung binh khang cé trong s
STODEVMNy 14 dd léch chudn cilia gid trj trung binh déi véi van tde
Ve  1avantoc rung binh

53 Céngsuit
§.3.1 Cong sudt
Céng suat 13 leu lrgng khdl iveng Ién nhét cla dang hoi chinh ma |8 hoi c8 kha ndng tac ra lign tuc vai

cac théng s hoi va ché 60 1am vide duge quy dinh (bao gbm ché 48 x4 15 va st dung hol phy dwgc quy
dinh}. Théng & nay nay cing dugre goi 1a cang sudt lign tye tdi da (MCR).

§.3.2 Céng sudt dinh

Céng suat dinh 1a leu lrong khéi Ivgng lon nhit eda dong hot chinh ma 18 hel ed khé nang tao ra véi
cée théng 56 hoi va ché 43 lam vige dugre quy dinh (bao gbm ché 86 x4 16 va si dung hel phu Swoc quy

&jnh) d& van hanh gidn daan (nghla a trang mét khodng thid gian nhdt @inh ma khang dnh hudng dén
hoat ddng 5au ndy cla 15 hol),

54 Nang lweng dau ra (Qr0), W

Nang hegng dAu ra 1 néng lugng duge hap thu bdi mdi chét lam vige ma khéng duoe phue hdi trong
pham vl duéng bao thi nghiém 1 hot. Dai leong nay hao gbm ning lwong duee cung cip cho e eép
va niric gidm én 48 tao ra hot ban hoa hodic hoi qué nhigt, hai t4l nhidt, hoi phu (xem 5.4.3) va xa 1.
Dai lvgng nay khing bao gbm ning hirgng duegce cung cAp A8 gia nhiét sor bd khing khi cdp vao I, vi
dy nhiz phin hai duoc cép tiz 16 hoi cho gian dng gie nhiét s b khing khi.
Dang tdng qual clia cing thixe tinh nang legng ddu ra 4.
QrO =Y MrStz2({HLvz2= HEnzl), W {24)

trong dé:

HEnz!  la entanpi cla méi chdt di vao vitrl 2/, kg

Hivz2 ‘3 entanpi ciia méi chat ra khdi v 1ri 22, Jikg

MrS22 14 lvu lugng khdi lugmg ciia mdi chat ra khai vitri 22, kals
5.4.1 D4i v 10 hoi cap hoi qud nhigt
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Nang lrong dau ra trong dong hoi chinh 13 ndng heoang Jwoc bd sung vao nude cip ap sudt cao divao
15 {va nurdic phun gidm én cho b qué nhiét). Hoi phy va xd 16 eling 12 cdc déng nang luong Jhu ra duge
tao ra by nurdie cAp ap sudt cao di vao 1d.

Mang lrong ddu ra trong déng hoi chinh bing hidu sb gitra heu legng kndi lveng cla hoi chinh va leu
lwgmg khdi lrong clia nide phun gidm 6n nhdn véi higu b gitra entapi cla hoi chinh v& entanpi cla
nurdrg cép, sau §o cng vor luu lrgng khdi lugng cia nude phun gidm én nhan wéi higu sé gitra entanpi
ciia hai chinh va entanpi cia medc phun gidm 0.

Or0 = MrS132— MW 25)( HS132 - HW24) + MyW 25 HS132 - HW23), W [25)

5.4.2 D&i vdi 16 hoi c6 hoi téi nhiat
B1éi wéi hovi tai nhist, can phéi bé sung vao cong thive tinh n&ing leong dau ra thém mat phiin nang leong
nira doi véd tieng cp 1ai nhiét, Nang legng dau ra b sung b bd t&i nhist cip mat 13 luu leeng khéi
lgrmg clia hoi 14i nhigt nhan wai higu 50 gitra enlanpi cia hoi ti nhigt di vao Ib va entanpi cda hof tai
nhiét ra khai &, sau 88 chng véi liu hegng khéi ieomg clia nwde phun giam &n b tai nhiél nhan voi hiéu
s gitra entanpi cla hori B nhigt va entanpi clia nwde phun giam én bo 1l nhigt,

ORh = AbSr33( HSi34— HSe33) + AW 26 (HSt34—HW26), W {26)

5.4.2.1 Luu lwgrng heri tdi nhigt

Luru legmg hei qua b & nhigt cdp mit disge tinh bing cach I8y |y kegng hed chinh trie & thng feu
lirgmq eila cde dbng hei trich dén cac b gia nhiét nude cdp, hoi chén tuabin, rd i truc tuabin, va bt ky
dong hoi ndo khdc dugs trich ra sau kin ddng hoi chinh i khoi duéng bao cla 19 hoi va trede khi quay
tré lai b& 141 nhidt, sau 46 edng thém luu eomg niede phun giam 30 bd ti nhiét. Phuong phap duge wu
tién dé xé&c dinh lru hrgng hoi trich cho binh gia nhidt nwdc cAp 1 tinh todn leu eong theo can béng
ning legng, Ro 1 trac uabin va hoi chén tuabin ¢b thé duge wivre tink Hr 62n bang nhiét tuabin ciia nha
sdn xuat holic di¥ liu thi nghigm tuabin gan nhat. Cac ey lweng hei trich khang thé tinh duoe béng cén
béng ndng hremg thi phai do ledng, hoac néu leu leeng nhd thi oo thé wée tinh véi cie he sé khéng
ddm hdo thich hep droe &p dung.

Logic 48 tinh todn heu iong hoi qua bd tai nhigt chp hal ciing twong W nhw leu legng hol qua b &
nhiét cp mot, ngoai Irik viec phal stk dung e Iwging tinh tean cda hof & nhigt cdp mat ra khoi 16 hol
thay cha Iy hegng hoi chinh.
Tham khdo ASME PTC 8 v& cich xéc dinh luu luong hoi qua bé tal nhigt,
5.4.3 Hod phu
Hoi phy 1 hei di ra khdi dudng bae thi nghiém 13 hai dé phye vy cho mét sé mye dich khéc nhau (nhu
hon dung @& tén swong nhién liBu, hei diing d& thdi bui) v& duroc tinh vio ning hrong déu ra cia k hol,
Hei phu khing baa gbm phén hoi duge si dung d2 gia nhigt cho khdng khi chp vaa 16, D&i véi méi didm
I3y hoi, cin bd sung thém phan nang lremg sau day vao cbng this tinh ndng lyeng d3u ra;

OrAxSt = MrSt46 A HS 46 A— HW 24) W 27
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rang dd;
MrSrd64 1A lwvu lugng khéi long cla hoi tai diém By ho, kafs
HS464 13 entanpi cla hoi tai diém &y hoi, Jkg
544 %310
Ph&n nang luang duwge thém vao cong thir tinh nang lugng Tu ra khi thye hign xa Io 1&:
OrBd = MyW 35(HW 35~ HW 24) W (28)

55 Ning lwgng diu vao

N&ng lwgng du vao 12 ndng lugng eb duge do 46t chay nhign k&, Day 18 mie ndng lwgng lon nhat ob
dure khi nhign igu duoc dt chéy hoan loan,
Ord = OrF = MrFx HHVE , W (29)
trong da:
HHVF & nhiét trj cao cde nhién liéu, Jkg. (Xem 5.8)
MrF 12 |y leong khél lrgng cla nhién Béu, kgis
OrF  1a néng luong dAu vao tir nhien figu, W
Ol B néng legng dhu vao, W

5.6 Can bing ning lweong

W1 & hai phdi dusge thi nghiém trong didu ki2n trang thai n dinh, nghta |2 khong eé tich |0y néng legng
freng 16 hol, nén can béng nang legng cla 16 ho! duec bidu th
Qfn=0lv, W 130)
trong dé:
OFr B ndng (romg di vdo hé thdng, W
OFLv 1A nang lugng dira khai hé théng, W
Wang ligeng @i vao hé thing 1 nang legng lign quan dén cac dong vat chit 4 vao va nang lwong dan
ddng cAc thit bi phy trgr. Nang lweng ra khii hé thing 13 ndng Ieeng ién quan dén cac dang val chat di
1& va nhidt nang iruyén ra méi tnrcmg tle b& mat 16 hoi,
B4 bidu thi s can bang nang lugng dudi dang céc dai lweng cé thé do ducc va tinh toan duec, cong
thise [30) duge viét thanh;
OrF = 0ro+ Qb W (@n
trong do:
Qb 14 ddng nhiét thiv cip, W. Dang nhigt thir cip 13 16ng ndng leong ién quan dén cac dang vat
chét di vao va di ra (khéng bao gbém nédng lwong dau vao va néng leeng Gau ra), ghm: nang

lerng da cée phan (ng héa hoc xdy ra bén trang duémg bac eda 1 hol, néng lwgng d& din
d8ng thiét bl, v& nding ieomg do truyén nhist bl xa va 481 leu ra mai tedng.

Déang nhiét thir cAp oo thé duge phan chia thanh nhiét déng gop va tn thdt nhigt:
Ob=0rL—OrB, W (32)
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trong do:

Ord 12 nhigt dong gop, W, Nhigt dong gop 12 idng nang luong thire dwgc truydn cho hé thing béi
cac dong vat chat di vao pham vi 13 hai (khéng bao gbm ning lugng do dat chay nhién liéw)
cong vai cac phan ting hda hec 183 nhigt va ndng legng 48 din ding cac thiét b phu tro
trong dieérng bao thi nghigm & hoi.

Ol |a tdn thét nhigt, W, Tdn that nhiét 1a téng ndng lugng thpe dueee uyén tir hé thdng ra ngoai
b céc dong vat chat di ra khai pham vi [ hoi (khéng bao gbm nédng lueng d4u ra cla hoi
cép di) cdng véi cde phin (rng hda hoe thu nhigt xay ra trong pham vi 3 hoi vé nang lugng
do truyén nhigt bire xa va doi i 1 cae bé mat 13 hoi ra mai tredng.

Thay cac gid trj rén vao cdng thirc (31), cdn bing ndng luong tang thé I
OrF +0rB=0rO+ 0L, W (33)
trong do:

OrF+(rB 12 tdng niing lvong dugc dva vao hé thing

5.7 Hiéu subt

Higu suét 14 ty 1é gita néing lweng dAu ra va nang lrgng AU vae, duce bidu thi bing phan trdm:
Nétng heewg ddura oo orQ

X Nang here Glivdo U gHT 00K ¢

Khi nang logng diu vao (Grf) dugre dinh nghiia 13 tdng ndng lwveng o droc do 36t chay nhién liéu (OrF),

thi hitu suft xac dinh dugc con eé thé goi la higu sudt nhign gy (EF). Trong Tiéu chudn nay hidu suét

nhién h&u 13 &ai krong duge wu tign 42 bidu thi hidu sudt 16 hol,

EF =100 % (34)

Mat phieong phap khdc dé bidu thi higu suat 18 hoi 14 nang lwgng diu vao dugs tinh béng tdng ndng
lring truyén cho hé thdng, bao gbm ca nhigt dong gop (OrF + GrE). B lvping ndy duge gai 4 hisu
sudt 1hé (EGr). Phureing phap tinh todn higu sult thd dirgc trinh bay trang Phu luc B,

5.7.1 Higu suat xac dinh theo phwong phip can bing nghich

Trong phirong phap can bang nghich, tn tht nhiét va nhigt ddng gbp trong dong nhigt thir c3p dwoc
siF dyng dé tinh todn hiéu suAt. Cang thive {33) co thé duoc vidt lai nhur sau;

OrF =QrO+0rL-0rB W (35)
Da 83, hiéu suat nhién liéy duee bidu thi trong m&i quan hé vai thn that nhiét va nhidt déng gop s& la:
o0 oo OrF - OrL+ OB
EF =100x=——=100 -
= ey e 100% o (36)

Hau hét cac tn thét nhigt va nhiét déng gop cé thé dugc tinh theo phén trém clia nang lvgng du vaa
lir nhién fiéu theo cac céng thire sau:

1oy 2Pk )
OpL moxw va  (pB mf:-xw,,% (37)

Do @, khi két hop ce cdng thirc (38) va (37), higu sut nhidn Féu cling cd thé dusec bibu th bang:
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_100<| 2F_OL OB oo~
HFIMx[QF @F+QPFJ 100—0pL ~0pB , % (38)

Mgoai cac tn that nhigt va nhigt déng gép b thé durge tinh todn theo phan tram nang lvong ddu vao tr
nhign liu, cé mét s ton that nhiét va nhiét dong gop khac ¢d thé duge xéc dinh theo W, Khi sl dung
chung cac don vi khdc nhau @i véi ton that nhiét va nhiét déng gép, thi higu sudt nhién lidu ducre xée
dinh thee biéu thire:

(39)

I
e "

trang dé:

SmOpl, vé SmOpB 12 tdng tan that nhist va nhiét dong gop dugc tinh thea phan fram nang weng

dau vao 1l nhién liéu

SmirL va Sm{rR 1 téing thn that nhiét va nhigt déng gép duge tinh thea W
Luru legng khdi legng cia nhign ligy (MrF) ca thd duoe tinh toan 0 nang lrong dau ra va higu suft
nhign lidu x&c dirh bing phirong phép can bdng nghich theo cing thic sau:
20 J kals

; 0

£ aavr ) (40)
Lura §; @61 wéi nhign 2w rdn, e legng tinh todn thedng chinh xac hon heu ligng duge xac dinh biéng
da ludng.

Fhirong phap c2n bing nghich 12 phirong phép Lu tién 88 xac dinh hiéu suat. Phuong phap nay thirtmng
chinh x4c hon so wéi phueong phép can bang thudn (xem 5.7.2) do sai 56 phép do céc 16 that nhigt va
nhiét doing gip thép hon so vovi sai 56 phép do thng nang legng. Ngoai ra, vige st dyng phuong phép
can bdng nghich can cha phép xac dinh dugc cac nguyén nhan din dén sip thay ddi vé hiéu sust qua
cac dot thi nghigm, dbng thei cha phép dé dang higu chinh higu sudt theo cic dibu kign titu chudn hodc
diéu kign hop ddng khi o cac sai léch so véi cic digu kign thi nghiém.

.'.fanmux(

5,7.2 Hidu sudt xic dinh theo phwrong phép cdn bdng thuéin

Higu sudt thea phirong phap can bang thuan disgic xac dinh dia trén oo s& do | lwgng nhién ligu dé
tinh nang luemg dAu vao va cic thang sé cin thiét vé hoi va nudc trong bd hoi 68 tinh nding lvgng dau
ra. £ khéng dim bio di véi hidu sudt dirgre tinh theo phireng phap can bang thuan ty 1& thudn véi dd
khéng ddm bdo chia phép do leu lgng nhién liéu, phan tich nhign higu dai dign v néng lwong dau ra
ciiz b ho. Do d6, 68 co dugc ket qua tin cay, yéu cdu phai xéc dinh chinh xAc cae dai lirgmg nay.

o0 .

Nang hegmg daura
MF xHHVF' "

EF = 100 I o
* Nang hugme dist véo

100

{41)

trong dd:
MrF & heuluegng do dwge clia nhién lidu cdp vao 16
5.7.3 D& hoi ty cla tinh todn hiéu sudt
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Bdi vai hau hét cac loai b hoi, quéa trinh tinh todn higu sudt droe thye hign béng cach st dung id in
wirc tinh cho higu sudt hodc hu lomg nhign liéu trong tinh todn ban diu va thire higén phep tinh l3p cho
dén khi cac gia trj nhan dwoe ndm trong gidi han chép nhan.

Bdi vt cac tinh toan higu sust chi yéu chu két qua co mot hodc hai chlr 54 thap phan thi gidi han hdi tu
I4 0,1% hiéu sudl la dugs chap nhan (hoac 1,0% d6i véi cac tinh todn thi cdng).

Bl véi c4e tinh todn éé mé rdng ha 6 dé nhay {xem 5.16) thi giti han hdi tu cho tinh todn hidu sust
durgrc khiyén nghj & mic 10°%% higu suat.

5.8 Bdac tinh nhién liéu
5.8.1 Nhiét tri ciia nhién ligu

Nhigt 1} cao HHVF s dung 88 tinh todn 1 nhigt tr] cao cla mau thre ddt & 4p sudt khang d&i. Gia tr
HHVF cia nhién liéu rin va léng duoc xac dinh béng bom nhiét lwang (& thé tich khang adi) phéi dugc
chuyén dfi vé nhigt tr & &p suat khang 84,

HHVF = HHFFev +6150MpH2F | Jikg (42)
trong 6é:

HHVFew |2 nhiét tri cao & thé tich khéng ddi cla nhign |idu dwgc xde dinh béng bam nhigt luang
MpHIF  laty 1 % theo khéi lrgng cia Ha trong nhign ligu

B véi nhign ligu ki, nhiét trf cao dirge x&c dinh & didu kign ap sudt khéng doi nén cac gia trf dugs xac
dinh bng nhiét lueng k& khang cdn chuyén adi,

Céc tinh todn treng Tidu chudin ndy s dung nhiét In cao thea khdi keeng (Jkg). B8 véd nhign fidu khi,
nhiét tr cao theo thé tich HHVGF {JMNm?) phéi dirge chuyén d8i sang nhiét trj cao theo khdi lugng (ifkg)
4 trong thich vai cac dom vj duge sl dung trong quy trinh tinh todn bang céng thie sau;

HHVG
HHFF = JMk
DnGE 'O (43)

trong dé:
DnGFE 13 khai lwgng riéng cia khi dét & diéu kién nhigt dd va 4p sudt tidu chudn duge st dung
dé xéc dinh HHVGF, kg/Nrr®
Béi véi nhién ligu hda thach, cb thé kidm tra tinh hop Iy cla nhidt tri cao dya trén gid tr khéng khi by
thuyét dwgc tinh tir k&t qua phan tich nguyén té chinh (xem 5.11.3). Nhi&t i cac dia trén cac gid bij
khang khi i thuyét dién hink cé thé duoe wéetinh theo cdng thire sau:
MFrThd kg

HHEVEF =10°»
Mo ThAF

(44)
frong dé:

MFrihd 13 lwomg khdng khi Iy thuyét, kaikg nhign figu thye dét

MygThaF 12 gia trl théng thading cda hreng khang khi ly thuyet adi voi nhign ligu can kiém chirng,
kgtJ. {Xem 5.11.3 vd cac ddi gié trj &ién hinh)
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5,8.2 Phan tich thanh phan hda hoe ca nhién idu

Gan thirc hién phan tich céc nguyén 1 chinh clia nhign By rn v long dé xéc dinh khai lugng clia cac
nguyén t& don 1& tham gia vao qué trinh chay, ham lrong tro, 35 Am todn phén clia m3u nhign igu thyrs
dét. Trwémg herp phin tich céc nguyén t& chinh duge thisc hién theo mu khd trong khéng khi hode miu
kha, thi két qua phai duge chuyén 38i sang mau thyc dot. 4] vei nhién fidu khi, khi két qua phan tich
dupe bao cao thao miu khd holic bao haa th] phai xac dinh ham luang 3m cia mdu thye bt 6& lam cor
s& chuyén 8 c4c thanh phin hda hoc vé HAVGF sang méu thue déL

Cac thanh phén cla nhién lifu duge s dyng dé linh Irgng khéng khf cin thiét va cac sdn pham clia
qud rinh chay B carbon (CF), hydro (HaF), niter (NaF), lew buymh (SF), oxy (O:F), nwac (H:OF), tro (AsF),
duore bidu thi theo phan tram khéi leomg. Leu ¥ rdng trong c3c tinh toan, dbi vdi nhign igu rin va Idng
thi ky hi&u sir dung cho thanh phidin H:OF 1& WF, eon dbi véi nhign Baw khi thl kof hiéu sir dung cho HzOvF
I& W), Cac nguyén th vi heang thé khi khéng duge xem xét trong tinh todn (nhi clo) phéi duge cdng
wan nitor trong nhign ligu khi tinh todn, Thanh phan hydra duge tinh thee mau khd (nghia 12 khdng bao
gdm hydro cda nwéc ¢6 trong nhién ligu).

Khi x&c dinh oé mdt leong carbon chua chéy hét thi trong céc tinh toén qua trinh chay phai st dung gia
tri carben duoe 38t chéy (Cb) thay vl carbon thire 18 trong nhign Bi2u {xem 5.10.5). Twong tw, néu xac
Jinh chic chén riing co mét lgng dang k& hydra chira chiy hét (lém hon 1% lugmg hydro thurc t trong
nhign iéw), thi trong cac linh todn thi phai st dung hydro duoc 4ot chéy (Hab) thay vi hydro thies té& cé
sén trong nhign i€y, (Xem 5.10.3).

Bdi vai nhign liéu cdn, phan tich gan ding bao gém xac dinh chat boc, carbon ¢b dinh, ham lrgng tre,
ham werng dm v ham leeng heu huynh elia m3u thipe dbt De xéc dinh higu sust, khdng nhét thiét phl
cth Ay dil cac thanh phan trong két qua phan tich gin ding. K&t qua phan tich gan ding thirdng durge
si¥ dyng vi nhimg k do dudi day.

(a} Day mét phuong phép hidu qua vé chi phi so wéi phan tich céc nguyan t6 chinh nhdm xac dinh st
thay adi vé ham krgng tro, ham hegng dm va ham legmg luu huynh trong qué trinh thi nghigm.

(b} Ham lwomg chat bic va carbon cd dinh 1a cac dac tinh can thidt G& xac djnh entanpi ctia than cdp
vao lo, Khi khding xac dinh cac dac tinh nay thi trsde khi thl nghiém ca the thdng nhéit sir dung cac
i 1rj theo mau khé - khéng tro, nhirng phai duge digu chinh thea ham lugng tro va 48 &m do droe
ciia nhign lidu thipe dét,

(¢) Chét bde va carbon cb dinh {thudmg duwge bidu thi bang 1y 18 carbon cb dnh trén chit bic) & mt
tidu chi 08 dénh gid 46 kho chay cia than, DA voi cac thi nghigm thong s 8am baa, tf 1& nay ¢ thé
ducc sir dung d& danh gid mirc dd tromg dwong va tinh phi hop ela nhién Géu thi nghigm vai loat
nhign li&u dwere quy dinh theo horp ddng.
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Két qua phan tich nhién lidu khi biéu thj thanh phén cde herp chit hydrocarbon rigng 18 va cac thanh phin
khae theo phdn tram the tich. Bl vl cac tinh 1oan vé qua trinh chéy, cae két qué phan tich nhisn 2y
khi phéi ducre chuyén ddi sang don vi phan trim theo khéi lvgng. Tinh tedn theo cée cdng thive sau:

MyFE
= % theo khi g
MpFE =100 MwGE" e g {45)
MwGF =) MuFE , kgimol {46)
MvFk = m}zﬁf’%"ﬂﬁ"ﬂ, kg/mol nkiidn e (47)

trang da:
& thanh phdn nhign lizu dree bidu thi theo thé tich hose mol, vi du nhe CHy, CaHe, ...
b lachu b nhign lidu duroe bidu thi theo khéi eong. DS vol Tiéu chudin nay, cac clutl 46 18

C, Hz, N1, 5, O: va HyO. DAl udi nhign ligu khi, gid dinh ring nude & trang thal hoi va ky
higu H:Ov durs st dung trong 18t c3 céc tinh toan,

Moki |26 mal cliacéu i & rong thanh phan j, Vi du
- @6i vl thanh phin j 13 CaHs va clu b k14 C, thi Mok = 2
- ddi v thanh phn ;14 CaHs va cu b & 12 H;, thi Mok = 3

MpFk & phéin trém theo khdi lrgng cda cau tir k

MuFk 18 khéi lrong cda thanh phén ktrén mt don vi thé tich nhign ligu, ke/mel hodc keim®

MwGF & phan B legng cda nhign ligu khi, kg/meol. Day 14 tdng khél lrpng cla tlng gid tr AfFk
rén don vi mol (ho&c thé tich), kgimal

Mwk  la phan 1 lwgng cda cdu t k, kgmol
¥pGj  lathanh phin nhign lidu thire 36t (vi du: CH., CaHe), % theo thé tich
5.8.3 Troing herp 86t nhigu loal nhién ligu

Khi d4t nhigu loai nhign ligu, phan tich cde nguyén 14 chinh va nhiét trf cao phdl duge tinh theo gia tr
trung binh cé trong sé dira trén leu lweng eda tieng loai nhién lisu,

Bdi véi tinh todn ban dau, téng lwemg nhién lidu du vao duge woc tinh 1 heu legng nhidn ligu do duec
hoac tinh todn tr ndng lwgng diu ra va hidu sudt wde tinh. Nang leong du vae cla nhign lisu chinh
{nhi#n ligu ¢é leu lrong chl dao) dege tinh bang hidu sé gita 1dng nang lweng dau vio trir di phan
nang hegng ddu vao duoe tink todn cho cae nhién Héu eb thé do duge luu lwgng. Sau a6, e lweng khéi
lirgng clia nhidn ligu khing do dwrgc s& duoc tinh todn tir nhiét trj cao HHY va ndng lrgng diu vio tir
nhién ligu da. Cac tinh toan higu sudt phai duee 18p lai cho dén khi ndng legng diu véo deoe wée tinh
va nang lweng du vao duge tinh toan theo ndng lrong dAu ra va higu suét do duoe ndm trong khodng
dung sai héi lu duoe 48 eap trang 5.7.3.

5.8 Dac tinh ctia chit hip thy va cac chét phy gia khac

Phan ndy d& cAp dén chc vat ligu rdn hofe khi (khang phéi |4 nhign liéu) duwge b8 sung vao déng san
phém trong pham vi 16 hoi. Cac chit phu gla cb thé dnh hudng dén higu sust va qua trinh chay theo mét
54 edich khic nhau didl day:;
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{a) Céc chét phy gia c6 thé 1am téng lwong tro xi va tén thét “nhiét do tro x mang ra ngoa",
{b) Cée chét phu gia e thé tao ra hod Am lam tang t8n thét “do 86 Am trong khai théi® va lam thay déi
nhi#t dung rigng cla khéi thél.
(c) Cécchét phy gia cé thé bj bién ddi héa hoe va thay d8i thanh phan khai hodic ¢o thé thay d6i lugng
khang khi chn thidt,

(d) Céc phan tng héa hoc thu nhiét & |8y bt nhiét, gay ra thém tdn thét nhigt,
(e) Cdc phdn img héa hoc tda nhiét s& bd sung thém nhisl, iam tEng thém leong nhigt dbng pbp.

Thuat ngiz “chét hap thy” dwoc sl dung Gé chi bat ky vat ligu nao (khong phdi 12 nhign liéu) duge b
sung vao dong san phdm chay trong pham vi & hoi. Cac tinh todn cho @4 val thé hign cdc nguyén tée
tinh toan cén thiét ddi vai anh heeding cia hdu hét cac chét phy gla dén hidu suat va san pham chdy. Néu
&nh hirdmg clia céc chét phy gia khac ddf val cac thanh phan hogc vat chdt dang hat trong khéi duge
minh chimg mot cach doc 13p va cf thé do ludng duec hodc tink todn duegc, thi cdc ban tham gia thi
nghiém cd thé tinh thém véao cac dang nhiél dong gép hodc cac 1én that nhiét lién quan,

5.9.1 MFrSh, Ty 1& khéi liweng cilia chit hip thy trén nhién lidu, kglkg nhién litu
Luru lomg khdi lwgng cia chit hap thy phai duge xac dinh mdl cach chinh xac vi dai ging nay anh
hidmg dén todn higu sudt va qua trinh chay.

B4 don gidn héa viee tinh 1odn hidu suAt va qua trinh chéy, lru legng khéi lvgng cda chét hdp thy dwge
chuyin d8i thanh 17 18 khéi lrong chat hdp thy trén kndi leong nhign lige. L ligng khéi lrgng cia
nhign liéu duge do hodc duge ude tinh ban dhu. Gac phép tinh hisu sudt duce HEp lal cho dén khi luu
lrgng khdi lrong cla nhién fiéu dugs wée tinh va duee tinh todn ndm trong khodng dung sai hai ty
duge dé cép trong 5.7.3.

MrSh TR
MFrSh=s—— K nhién li 43
ey kg =E (48)

trong da:

MrF 8 luu legng khbi egng clia nhién ligu, kg/s. Lap lai linh todn higu sust cho dén khi gid tri
tinh todn cla M+F hai tu véi gid Ui wde tinh (theo hudng din trong 5.7.3),
MrSh 1wy hwong khéi luwong do duee ciia chdt hdp thy, ka/s
5.9.2 MFrShk, Khéi lwgng céc thanh phin trong chit hip thy, kglkg nhién ligu
Cée thanh phdin auan trang trong ehat hap thy 13 cac sdn pham phan (rng, 6§ 4m v& chat tra. Khdilugng
eiya mbi thanh phén duwee ehuyén 451 thanh khéi legng trén khéi legng nhién ligu nhw sauw:
Mpsbk

MPFrShk = MFrSh Ry katkg nhign lidu {49)
trong dd:
k  lathinh phan trong chét hp thy. Cac thanh phén phan tng bao gdm:
Calo; (Ce)
CajOH)z (Ch)

113



TCVN 14224:2025

MgCOs (Mc)
Ma{OH)z {Mh)
MpSbk laty i€ phdn trdm cda thanh phan & trong chét hdp thy
5.9.3 MgCO5b, Khi tir qua trinh nung chét hip thu, kgiJ
Khi cdp nhigt cho CaCOs va MgCOs thi CO:» duwere gidi phong, m tEng thém khdi lweng cla khi kho,
MFrShk

MoCO28b = Y MoFrClbk  molfkg nhién iy (50)
MFrCO25h = 44,0098 MoT 02588, ka/ka nhién fiéy (51)
MFrC025b
MgCO28h = ————  hkglJ
q 5 THVE kg {52)

trang da:
& 1A cacthanh phén oo chira carbonat, dién hinh I8 CaCOj (Ce) va MgCos (Mc)

MFrCO28h 1Aty 18 khdl legng elia khl (COZ) i chat hap thy, kafkg nhién fiéu, trong 46 44,0098 1a
phan tlr rong cla CO:

MaC28h | sh mol khi (CO3) thodt ra tir chAt hap thy, molkg nhign ligu
MoFrCle 1A 1) 18 nung 88i véi thanh phin & tinh bing 58 mol ©O; tho#t ra trén 56 mal clia thanh

phin. BAi véi MgCOa (Mc), ty 1& nung cb thé duge tinh béng 1,0. B&i vai CaCO; (Co),
ty & nung duge xic dinh thee 5.10.8.

MgCO25h 12 khai lugng kni (CO;) thodt ra tir chit hap thy trén tdng nang lweng déu vao tir nhign
[i&u, kgl

Mwk  phéan ti legmg cda thanh phén &, kgimol
5.9.4 MgWsh, Nwérc tr chat hip thy, kalJ

Tdng ham lwgng &m tir chit hép thy 1 ham lwong &m co s3n trong chét hap thy cgng ver a9 Am thoat
ra de st t&ch nudrc cla Ca{OH); va Mg{OH)z

MFri 2085 MFrShk "y

ity oo lhi | Fiéin i
MoWS 2015 +ZM¢JF¥CJ: x T , malfkg nhién liéu {53)
MFrFSh =18,0153Mo WSk , kakg nhign liéu (54)

MFriFSh
= , katd

e HHVE o (55)
MrWSh = FriEShx MrF | kgla (56)

frong @o;
& |A cac thanh phén co chira nude hodc hydraxit b tach nwde, dién hinh Ca{OH)2 (Ch)
va Mg{OH)z (Mh)
MFrHZ08h 1419 18 khii lvong elia nude o6 trang chit hap thy, kg/kg nhién iéu
MFriwsh A1y 18 khdi eong cla téng lwemg nude tir chat hap thy, ka/kg nhién lidu

MoFrClhE 14 t¥ 1& mol clia qua trinh tach nwdre cda thanh phén & (thudmg dwec tinh bang 1,0), s
mal Hz0 diegs tach ra trén 38 mol ciia thanh phin d6
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12 1&nq 54 mol nwac tir chét hép thu, malfkg nhién liéu

12 khd| fomng cda tdng legng mede t chat hap thy trén mét don vindng lueng dhu vao
tir nhién liéu, kg/d

heu Iwrgng khédi Irgng ciia tBng lugng nude tir chét hip thy, kg's

5.9.5 MFrSc, Ty 1§ khir luu huynh, kgtkg

T & khi lu hugnh |3 khdi legng leu hujnh deoc khi chia cho tdng khdi lwgng luw huynh hign b, Ty
1& khir luu huynh duoc xéc dinh tF ham heong Cp va S0 do dwge trong khdi thai. Néu khéng st dung
chét hip thu hodic cac thiét bj khi luu huynh trong pham vi 1& hoi thi 1 18 khi Iy huynh (MFrSc) duge

tinh béng 0.

5.9.5.1 MFrSc khi $0; va O; dwoe do theo miu khéi khé

100(1— DFpO2/20,95) MeS02

[1 ; D.Eﬂ?[ D¥pS02/100 H '

_[DrpSG_zLMaﬂPca +0,7905MoThAPeu) }
MFr8o =— k

afkg {57}
1= D¥p02/20,95

, __ 1 (MpCh MpH2F MpSE _MpO2FY L e Ahién ey
MaTiabow u.zﬂqsx[um.l TT43,2 3206, 31999 ] e 5 (58)
L HBCh MRS Speiat mollkhé luging nhién
MoDPe = oort 085 2s01,3 T MOCO i s 9
0502 = 2255 imoikg nhién ligu 60)
3206,5
trong dox
DVpO2va 13 ham lepng Oz va S0; do dugc trong khoi, % theo thé tich. Cac dai legmg nay phai

Dvpsoz  duge do tai cing mdt vi trf v dugc bidu thi theo mAu khéi khd. Khi SOz duge do bing
ppm (phan tridu) thi gia ti nay phai chuyén ddi sang gid tr tinh theo %

MoDPcu 12 88 mol 3an phim kha tlr qué trinh chdy nhién By (GOa, SOz, Na 1 nhign fiéu) vai
100% lru huynh ehuyén héa thanh 502 cdng véi khi khé (COg) tir chét hap thy, molkhdi
lwgng nhign lidu

MsS02 1A sé mol clia 505 trén méi kg nhién kéu oo thé duwgc 1ao ra bang su chuvén hoa 100%

Iy huynh trong nhién §éu thanh SOz, melka nhign ligy

5.9,5.2 MIrSc khi SOz va O; dugc do theo miu khoi dm

MoWPeu = MoDPeu +

MFrle = {

VpSO2[ MoWPeu + MoThAPeu(0,7903 + MoiWA) |
100, 1~(1+ MoF¥A)VpO2f20,95 | MaSO2

} K 61
% VpSO2100 Vs e
1= (14 Mo WA ¥pO2/ 20,95

MpHIF | MpWF  MFrWids
201,59 180153 18,0153

K=2387(0,7905 + MoWA)-2.3 {53)

+ MaW3h , kgikhéi lwgmg nhién Féu (82)
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Moi¥d = |L608MFr 4 | mol/mal khéng khi kKhd (64)
trong da:
MFEA 14 khdi lugng hot dm trong khing khi trén khéi legmg khong khi khé, kgikg
MFrivadz & ham lugng dm bd sung tai vi tri 2, vi du: hot 48 tén suomg nhibn liéu vé hoi théi bui,
kgrkg nhign ligu thyec 86t Xem §.12.7
MoWa 18 54 mol ho! &m trén 54 mol khang khi kha, malmal. Xem 5.11.4.3

MoWPew  bing MeDPeu chng voi b mel nuwée tie nhign iéu, cong véi st mol nudre tr chét hip
th, cing véi s mel nuére da 86 &m bd sung, molikhédi lugng nhign ligy
Vpd2 va ham lrgng Oz va SO trong khoi thai, % theo thé tich. Cac dai lugmg ndy phéi duge do
FpS02  taicing métvi tri va dica bidu thi theo méu khéi dm. Khi S0, dwrgc do bang pom (phén
trigu) thl gia tr| nay phai chuyén d8i sang gid tri thea %

5.9.6 MoFrCaS, Ty 1é mel canxi trén luw huynh, molimol

MoFrCaS = MFrSh—2 3 MpCak oyl (65)
MpSF “ MwCak

trong 46:

CaC0¥ |4 canxi carbonat {Cc), MW =100,087

Ca(OH)2 |13 canxi hydroxit (Ch), M = 74,0927
MpCak 13 phdn trdm canxi trong chét hip thu & dang céu tir £ % theo khdi legng
MwCak |4 phan t hegng cla hep chét chiva canxi k, kgimel
MwS  ph&n th leong cla leu huynh, 32,065 kgimel

5.9.7 MFrSsh va MFrO3ACr - Ty 18 khéi lieng ciia b chit hip thu va ty 18 khéi lwgna cla Oy tip
vigc higu chinh khang khi, kg/kg nhién ligu
BA chét hép thyt 1 ph&n efin rén con lgi tir cht hdp thy sau qua tinh bay hoi ham lweng dm trong chét
hdp thu, ede qua trinh nung kho, khiv nuwde vA ting khai leong do qua trinh sulfat héa (qué trinh hinh
thanh GaS0. tlr Ca0 va MgSO. W MgQ). Oy duee 1y i khdng khi két hep véi leu huynh trong nhién
lidu a8 tao ra 05 va sé ¢ lai trong bA chat hdp thy dudi dang mit hop chédt rdn. Do da chn phai higu
chinh e lrgng khil do gidm bot mdt egng Os tlr khdng khi.

MPFrSsh = MFrSh— MFrCO25h— MFr WS+ MFr§03 , kakg nhign lidu (6&)
MFr503 = 0,025 MFrSe x MPSF , kgikg nhign lidu {87)

M3 ACr = MFrO34ACr | MwO3, malikg nhién héu {B8)
MyO3ACr = MFrO3ACT | HHVF , kgt (B9}

MFrO3ACr = 0,6 MFr503 , kgkg nhin ligu [Ty

trang dé:
MFrO3ACr 1Aty 1@ khii krong cla Os tr khang khi cAn thiét dé tac thanh S04 trong qua trink. sulfat
hia, kafkg. Hing sé 0.6 14 1y s8 gilra phan t leomg clis Os vé phan th lwong clia 50,

MFrS03 by |2 khdi lugng eda 505 dugc tao thanh trong qua trinh sulfat héa (khir heu huynh),
kg/kg nhién lidu, Hang sb 0,025 1A ] sé gitra phan & leong cia SO va phin tl lugng
eda I hupnh va chia tidp cho 100 84 chuyn @i 1l % sang ty & theo khéi lugng
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MaO3ACr 15 gié 1 Ri&u ehinh vy legng khal kha G4 vl legng O trang khéng khi cén thidt 0&
taa thanh SCs, maolkg nhién f&u

MgO3ACr 14 gid tri higu chinh luu luong khoi kha abi woi Ostrong khong khi cin thiét a& tao thank
50s, kghl

Mw(3 phan tir krgng cla Og, 47,9962 kg/mal
5.10 Bac tinh tro xi

Tro ¥ la phin tro va nhién lidu chira chay hét disge 1y ra khoi 18 hol. Khi dira chat hap thy nhir 44 val
hodc vat liéu Iror nhu cat vao 18, thi tro xT bao gdm ¢4 ba chat hap thy.

5.10.1 MFrRs, Khéi [wong tro xi, kg/kg nhién ligu

Tro trong nhign gu va ba chét hap thy dugc chuyén ddi thanh 1) 1& khél luong tro i trén khéi lrgng

nhién ligu.

MpAsF + 100MFrSsb
{100 - MpCRs)

MFrRs = , kg/kn nhién ligu {71}

frong 46!
MFrSsh 181§ 18 khéi hvong cia ba chét hip thu trén khéi lvong nhign ligu, kg/kg nhign figu
MpAsF  |ah&m lwgng tro trong nhign ligy, % theo khdi lugng
MpCRs 1A carbon chua chéy hét trong tro uf, % thea khdl leong
5.10.2 MgRsz, Khdi ligng tro Xi tai vi tri 2, kghd
Cn xéc dinh khéi krong tro =i dwgc thai ra khéi pham vi 16 hoi cho céc tinh toan ¢dn bing nang luang
va céc tinh toan tro xi frung gian durdt day.

Mphszx MFrRs
o MpRus R MRS )
MqRsz = == o TivE ' @ (72)

frong 850

MpRsz Aty 1 phdn trdm cda tdng legng tra x1 thal ra khdi pham vi ld hel t2l vitri z, %
Trwding hop khang thé do durge lwang tro »f tal tAt od cac diém thal ra khéi 16 hoi thi lwgng tra »7 khang
fla duge e thé dwee xac dinh bBing cdch 1y téng lwgng tro ki tinh todn Il @i keeng tro « do duge. Ty
i phan bé tro ¥ wéve tinh tal cée vi bl khéng do duge phai drrgc cdc bén tham gia thi nghigém dong thuin.

MrRasz

R W
= i P

, % theg khdii lugng (73)

trong da:
MrF 18l legng khéi legng cla nhign liey, ka's.
MpRsz 3ty 18 tro xi thu Gugc tai vi tri 7, %
MrRsr 14 lrw hegng khéi lugng cla tro i tai vi Iri z, kafs
Vi tri théng thugmg d& do khdi liegrng tro o r&i khai 16 hoi 1a cac digm thao bui hodc tro bay (xem 4.11).
Rét gud do L& wong bui cé thé duee tinh bing khél Iugng tro trén mot dom vi thé tich khél. Luu lveng
khii lwang clia tro xi dwa trén kBt qua do Bl lwong byi dwgre tinh nhie saw:
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MRsz < SR MrFg e (74)
Clx DnFe
trong dé:
¢l = 1000 gkg

Inig l4 khdi legng rigng olla khéi m & cac didgu kisn khi xac dinh MeRs, kgim?®

MrFi 12 luu lugng khéi legng clia khai dm (xem 5.12.9), kals

MivRs 1 két qua do t3i lwong bul droe xéc dinh theo 4.11, g/m?
5.10.3 MpCRs, Carbon chira chéy hét trong tro xi, %
Carbon chua chay hét trong tro % (MpCRs) chi bao gbm carbon tiy do va gid Iri ndy duoe s dung 98 xac
dinh lugng carbon tlr nhién liéu chira dugc dét chay hoan todn, Keét qud phan tich trong phéng thi nghiém
phai chi ra gid tri 1a tdng carbon {MpToCRs) hay carban tw do (MpCRs).

Trudng hep bro xi oo chira cé carben b do, carbon & dang carbonat vé CO; thi phat tinh todn carbon 1y
do tir thng carbon (MpToCRs) va ham luong carbon dioxit trong tro af (MpCO2Rs) theo cdng thie sau:
12,011

MpCRe = MpToC Rz — MptCO2Rs, 00 kg tra xi
pCRs = MpTaCRs =0 MpCO2Rs, K9/100 kg (75)
Ihi tro i dusere thu gom 1ai nhigu v b, gia tri frung binh 6 trong s cila carbon va CO; trong tro xi dirge
tinh nhu sauw:
MpCRs = 3, MPREXMBERE o, theq kndiluomg (76)
MpCO2Rs = Z."i’i‘.“”_l'ﬁ;.@ﬂ_ﬁ . % theo khéi fromg (77)

5.10.4 MpUBC, Carbon chiwa chay hét trong nhién liéu, % theo khéi lwgng
Carkon chua chay hét trang tro i dwgc st dyng d& tinh 17 1é phan trdm carbon chuea chay hét frong
nhign figu theo cong thirc sau;
MplIBT = MpCRsx MFrits, % thea khéi lrgng (78)
5.10.5 MpCh, Carbon a3 dwgc dbt chay, % theo khbi lwong
T§ I& phéin tr#m carbon trong nhién lidu thize t4 8 duoc 3t chay 14 hiéu sb gitra carbon trong nhién ligu
theo két qua phén tich cac nguyén 15 chinh trir @i carbon chua chay hét. Trong cac tinh todn c&n béng
phén irng chéy, phéi sk dung gid b carbon thue t8 68 dugc 8t chéy (MpCh) thay vi s dung gfé trf
carbon hign hiru trong nhign ligu.
MpCb = MpCF = MpLbC , % theo khéi lugng (79)
CHU THICH: Néu xd= dinh b legng hydra chua shiy [MpUBHI) thi trong cac tinh toan qua trinh chdy VA tinh t0dn Fidu
sut phai 3 dung gid i hydeo thue h 33 duec 3t chiy (Mpi2h) thay vi gia i MpH2F.
MpH 2b = MpH2F — MpUBH 2 , % theo khdl luwgng (B0}
5.10.6 MpChe, T |& carbon da chay hét, %
Ty 1& carbon da chay hét [4 lireng carbon dA duoc Gt chéy chia cho lwgng carbon hign hiku trong nhién
lidu v dueere biw thi bing phan tram (35).
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MpCh
MpCha =100 %
(pCho =100 % MpCF (81)

5.40.7 ECm, Higu sudt chay, %
Higu sudt chéy cd gia i bing 100 trir di cdc tén thét do chéy khéng hoan toan trong 5.14 (khéng bao
gbm t6n thét do tap vét i may nghién than).

ECm =100 ~QpLUbC - QplC0 - GpLH 2Rs — QpLUbHe, % (82)
5.10.8 MaFrCihCe, Ty 1§ nung CaC0s, mol COs/mal CaCOs
Ty |& nung duac xac dinh tir hegng COz do duore frong tro 1 theo cing thic sau:

MErRs= MpCO2Rs = MwCc

lhCe=1- '
MoFrCIlhCe =1 MFEr8hx MpShCe x Mw('02

(83)

frang 4.
MFrSd 1Aty 18 theo khoi leong clia chit hdp thu, kg/kg nhién figu
MpCO2Rs  Ia hgmg O trang tro xi, % theo khéi lugmg
MpSkCe 1A hsgmg CaC0s (Cc) trong chdt hap thy, %
MwCe  laphan tb lugng cla CaCOs (Ce), 100,087 kg/mol
MwiC02 la phan tiF lwpng eda CO,, 44,0098 kg/mol

5.1 Bic tinh ctia khéng khi cdp cho qua trinh chay

5.11.1 Tinh chit vt Iy

Cac tinh toan sir dung trong Tigu chudn nay dua trén thanh phén cla khdng khi nhu saw; 0,20846 mol
0z 0,78102 mol Nz 000916 mol A 0,00033 mol CO: va cac nguy@n 14 vi lgng khéc trén mat mol
khéng khi c6 phan tlr lgng trung binh 14 28,9625,

B4 don gidn haa vige tinh tean, thanh phén nite (Na) bao gbm £ argan v céc nguyén 18 vi legng khac,
e goi 14 "niter khl quydn’ (Nz), €6 phan t leong teong drong 1a 28,158,

Céc dic tinh danh nghfa cia khéng khf diroc s dyng trong Tiéu chudn nay 12
{a) Thanh phén then tha tich: axy chibm 20,95%, nito chiém 79,05%

(b} Thanh phan theo khéi ltong: exy chiém 23,14%, nite chiém 76,86%
5.11.2 MFrWDA, Ham lweng Am trong khang khi, ka/kg khong khi khé

Ham hegng Am trong khang khi dugc xac dinh bz nhiét 40 bAu wat va biu khd do dugc dbi vei khong
khi cép vao I8 hodc tir nhigt 48 bAu khd va 34 4m firong adi két hop voi 38 thi nhigt 3m, hodc duegctinh
todn theo &p sudt hol nede treng khang khi theo cng thire cia Camier (85) khi do nhigt 8 bAu wet,
hodic chng thire (86) khi do 86 &m twong ddi.

F_p Fud

MFrWDA =0,62008 —
! x{Pﬂ'—Fva.-l)

, kg H20dkg khang khi khé (&4)
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[ Pa=- Pszwa] {Tdb: - waz}

PpWud = PsWTwh 154 ~144Twhz ,Pa (85)
PpWud = 0,0LRHMz x PsWuTdb , Pa (8R)
PsWelz = Cl4+ 0T+ Q3T < C4T + 05T + 04T, Pa (87)
trong d&:
ci = B10,7
C2 = 44445
Ci = 143

Ci = 2,763x107
Ci = 25841107
C6 = 2862¢10%
Fa ap swat khi quyén, Pa,

FPoWid ap suél riéng phan clia hoi nikde trong khing khi, Pa. Gia tri nay c6 thé dwos tinh tr 8
dm tuong dbi hodc nhigt d6 bau wal va kho

Pz ap suat bao hoa clia hai nrdc & nhigt 33 bau wat, PsWvwh, hodc nhigt 4o bu kha,
PsWvIdb, Pa. Da thirc tinh todn trén day &p dung cho dal nhigt dd t 0°C dén 60°C,

Rhmz 38 &m fong adi tai v triz
Tdbz nhiét @5 khéng khi (bdu kha) tai vi tri z, °C
Twhz nhigt 6 khong khi (bdu wot) tai vi tri 7, °C
5.11.3 MgTRACr, Khong khi Iy thuyét (dwoe higu chinh), kgt
Khang khi Iy thuyat |4 lrgng khdng khi 18i thidu can thidd trong didu Kign 1f twedng dé d&t chay hodn toan
nién liéu (nghia Ia carbon thanh COs, kydre thanh H:O va vy huynh thanh 303).

MFrTHA
M VA ey
x e (88)

MErThd = 0,115 IMpCF +0,34294pH 2F + 0,043 1MpSF - 0,0432Mp 02 F |, kg'kg nhign igu (89)
trong dé cdc thanh phan MpCF, MpH2F, MpSF va MpO2F trong nhign ligu duge tinh bing phan tram
theo khéi legmg.

Bi véi cAc nhién lidu hda thach @ién hinh, gid tritinh todn edia khdng khi i thuyét 13 mét gia tri hiu fch
@& ki&m tra tinh hop 1y cla két qué phan tich nhién liéu. Gid tri khéng khi Iy thuyét dwae tinh theo don vi
kaMdJ, va néu két qua phan tich nhién liéu hop Iy th gid tri nay phai ndm trang cac pham vi duoe dua ra
durdi day:

{a} Than {cd VMmal= 30°%): 0,316 kg/MJ dén 0,334 kg/MJ (VMmar I3 ham lreng chét béc theo miu
kha khdng tra)

(o) Ddu: 0,218 kgMJ an 0,325 kgM.J
{c) Khi @t thign nhién: 0,208 kgMJ dén 0,316 kgMJ
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Khong khl Iy thuyét cha carbon va hydro 1n leot 3 0,351 kg/MJ v 0,222 kg/MJ, va dé cong la gia tri lan
nhét va nhd nhét thyc t di véi nhién igu hydrocarbon.

Khang khi i thuyét (Gwoc higu chinh) 1 lwong khang khi cén thiét & hodn thanh qua trinh chay nhién
lidu 82 Qe khi hba va ha tro cdc phén dng hda hac thir cip véi Iegng O dir héng 0. Theo djnh nghla
nay, cic san pham If thuyét cla qua trinh chéy s khing c4 CO hodc hydrocarbon & thé khi,

MErTRACY
MoThACr = ———— kgfJ
aThdCr ==r @ (80)

MFrihdCr = 0,1151MpCh+0,34200pH 2 F + ﬂ,M'.’-l{Hﬂ.SMF r.S'cj MpSF —0,0432Mp02F |
ka/kg nhién igu  [91)

MoThACr = %. molkhéi lomg nhién figu “the 8" (92)

trong do:”
MPErSe Ia 1y 1& kht? leu huynh, kgikg. Gid tr néy dugs tink béng 0 khi qua trinh khir leu huinh
xdy ra ban ngodi pham vi 13 hoi. Xem 5.9.5 v& phirong phép tinh tean.
MoThACY 13 khoing khi by thuyét (dwec higu chink), molikhéi lwgng nhign idu thue 66t
MpCh = MpCF— MpUkC |a carbon 88 dugc ddt chay, % theo khoi hegng
My ThACr 1a khang khi Iy thuyét {deec higu chinh), kai,
Luww y: khi 4p dung qua trinh khir fvu huynh, céc tinh todn vé lugng khéng khi thira va
qué Irinh chay phu thudc véo viés khiv Iuu huynh & tneés hay & sau vi ti do thanh phan
khéi thai.
5.11.4 Xpd, Ty 18 khéng khi thira, %
Ty |& khong khi thita dirge xac dinh nhir sau:
100, \MFrDA-MFIThACY) _  (MqDA~ MgThACr)
MFrThaCr MgThdACr
Trong Tigu chulin nay, khéng khi Iy thuyét @3 hidu chinh [cng thisc (80)] durge sik dung 1am co sir dé
tirh lrgng khong khi thira. T 1& khéng khi thiva ciing co thé duoic xac dinh dira trén leomg khang khi ly
thuyél (rong didu kign Iy tudng) va duoc tinh fodn bing cach thay thé gia tr khang khi ty thuyat i tudng
[tinh theo céng thirc (88) hodc (80)] vao cong thirc (93) trén day.

Apd

(93)

Bié tinh toan higu sudt, khang khi thira phai duoc xac dinh tai cac vi tri: dau ra cla bd ham nude hods
d4u ra cda b sdy khang khi (ndu cd lap b s&y khang khi). Bo ham hweng O trong khoi théi 12 phuong
phap duoc wu tign sir dung 3é 1am co sé tinh lugng khang khi thiza trong Tiéu chufn nay.

5.41.4.1 Trwéng hep ham lweng 0: duec do theo miu khéi khé

Phueng phap phan tich thea mau khai khi dugc &p dyng khi ham hegng &m trong khéi dwoc ngung ty
(vl dy: khi s dung hé thdng I4y méu kifu chiét tach),

D¥pO2( MoDPc+0,7905 Mo ThACY)
MoThACr(20,95 - D¥p03)

Xpd =100

(S4)
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MoDPF =%-;:}—i?+{1 - MFric) ;ﬂiﬁj + ?:‘;r;i + MoC0 255, molikhéi gmg nhien ligu (95
trong da:
Dyp02 Ia ham lrong Oy trong khdi, % thea the tich, xac dinh theo mau khoi kha
MFrie 1& 1y 1& khai lrgng cda leu huynh Gurore kh, kgika nhign gy
MoC025h | sd mol khi tiz ch4t hap thy, molikg nhign ligu, Xem 5.9 vé phuong phap tinh toan
MoPPe  la st mol sdn phdm kh tir qud trinh chay nhign liéu, molfkhéi leong nhign lidu,

5.11.4.2 Tinh D¥p02, P¥pCO2, DVpSO2, DVpN2fva DVpN2a theo miu khoi khd khi biét tj 18 khdng

khi thira

Xpd x MoThACr x0,2093

F - s Y
DYpO2 e (96}
;‘;ﬁﬁ‘; L 100MoCO2Sh -
D¥pCo2=1% .
! MoDFg
—;‘j"fﬁ‘z (1~ MFvSc)
T ey O L ) (€8)
MoDFg
(ﬁwmeJ
28,0134 (89)
DYpN2ZF =222013 ) o
4 MoDFg
DVpN2a =100 DVp02 - DVpCO2 - D¥pSO2 —DVaN2F , % (100)

Apd

f
MoDFg = MoDPe + MoThACr| 0,7905 +TEIE] —Mof33ACr , molfkg nhizn ligu thue adt {101}
e

trong d4:
DVpCO2

DVpNza
D¥pN2F

D¥ps02
MoDFg
MoO3ACr

1 ham lrging CO; trong khdi, %,

Luru 7; dé 50 sanh v&i phan tich Orsat, phdi tinh thém gia tj DVpSo2.

|& ham |rgng nite khi quyén (t khang khi) trang khéi (xem 5.11.1), % thea thé tich

|& ham lgng rito tir nhidn (iU trong kndi, % theo thé tich.

Liru §: dai leong ndy dwoc bidu thi tach biét véi niter khi quy&n dé chi ra sy khac bigt
v& Ky thust gidia hai logi, Do lromg nite tr nhiin [y néi chung 1 khang dang k& so vai
niter khi quyén, nén vige tinh todn dai leong nay cb thé duoc bo qua.

& ham lrgng SO» trong khal, % thé tich

& s& mol khéi khé trén khél lugng nhién li&u thige ddt, molkg nhign lléu thie dat

1a gl trj higu chinh ey lwgng khéi khd 48] véi lgng Os trong khang khi c3n thit dé taa
thanh S0s, molkg nhién lidgu (xem 5.9.7)

5.11.4.3 Trwong hop ham lweng O: dwgc do theo mau khéi dm
Phuwong phap phan tich theo mau khéi dm duge 3p dung khi mAu khai ¢a bao gbm ham lueeng &m (vi du
nhr khi thige hién phan tich trec tigp va khi hé thdng chiél tach mau cd gia nhigt).
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FpO2[ MoWPe + MaThACr (8,7905 + MoW4) |

AP = X o ThACr [20,95 - 7pO1(1+ MoWA)| Ao
MoWA=1.608MEWA , mobmol khBng khi knd (103)
MoWPe = Moppe+ MPA2E  MpWE  MFYWAd: | 0o pros, mollkg niién iy (104)
201,39 180,53 18,0153
trong da:
1,608 12 ty s gilra phén t& lwgng cda khang khi kho (28,9625) va phén tF lwong cla nede

(18,0153)

MFri¥Adz 12 ham lugng &m bd sung taivi tr 2, (vi dy: hei phun dé tin srong dau 46t vé hoi thdi
bul, ka/ka nhién liéu thyc dét). Xem 5.12.7,

MFrWDA 1& ham legng dm trong khang khi, kg Hz0/kg khéng khi khé
MoWd 14 86 mol hoi m trong khéng khi, mol HiO/mal khang khi khé
Mol Pe bang gia ti MaDPe cdng v s mol sdn pham dm | qua trinh chay nhién lidu, sin
phdm dm t{r chét hép thu va bat ky ham lvong &m bd sung ndo, malikg nhién liéu
MoWsk 1 thng hreng nudc i chét hap thy, molfkg nhign figu. Xem 5.9.
MpPFF 1 Hz0 trang nhign liéu, % theo khdi legng
¥pO2 i ham hromg O3 frong khai, % theo thé tich, xac dinh theo mau khdi dm

5.11.4.4 Tinh Fp02, ¥pCO2, VpS02, VpH20, VoN2F va FpN2a theo miu khéi dm khi biét ty 1& khang
khi thira

Apd x Mo ThACr 20,2003
Vo2 = i 105
70 e (105)
1"{‘"2 ﬁ;‘; 100 MoCO25b ol
l=— %
b MaFg
M{I—Mﬁ&:} \07
psor=3205 " o (107)
MoFg
MpNIF | MpWE | M A o \00MoWSb + {100+ Xpd) MoTHACT  MoW A
2,0159 18,0153 0,18053 5 (108)
FﬁH:ﬂ: ¥
MoFg
(MPNE.F]
28,0134 (109)
VN 2F = A2
2 MoFg
FpN2lg = 100=FpOl - FpCO2d =VpS02-VpH20-VpN2F % (110)

r |
MoFg =m:ma,mm&[&,mwmm%mmw] |ho03Cr,

mokkg nhién figu thye a8t (111)
frong da:
MoFg 2 sbmal khéi dm trén khdi legng nhien ligu thyee dat, maolfkg nhién ligu thurc ddt
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5.11.5 MgDz, Lirong khong khi kha, kgld
Lurgng khang khi kha di vao 1b hoi phia trude i tr z duge tinh tle lreng khang khi thiva sé hién dién tai

wj trl 2 nhw sauw:

Xpdz
MgDdz = MgThACr| kpld
gildz = Mg -’( oo ]r g {112)

MFrDAz = MFrTMCr[] " }f-‘;‘;:

]. kgfkg nhién ligu (113)

§.11.6 MrAz, Leeu lwgng khéng khi dm, kg/s
Lugng khang khi &m tai bét ky vi tri 2 1a tdng cla hrong khdng khl khd cOng vdi ham lweng &m trong
khang khi.

MaAz = {1+ MFrWA) MgDAz, kg/J (114)

Mrdz = Mgdzx OrF | kgls {115)
trang dé:
OrF & nang lugng dau vano tir nhign figu, W

L 2 d8 xac dinh lvu lveng khédi lweng eda khdng khi ra khoi bé sdy khong khi (dén ddu 45, t7 18
khang khi thira trang khoi di ra khdl bd ham nirdc phai gldm bot legmg wée tinh khong khi rd lot vao 16
do lp &t

5.11.7 Dn, Khéi lugng riéng ciia khang khi, kgim?
Khéi lrgmg riéng cia khéng khi dm duege tinh 10dn bang cach si¥ dung phwang trinh khi Iy troing.

DM:CJ!CEI?aLFAI]‘Rglma 118)

RE(C3+T4z)
R J
Bt =, =
Mok ' KgK (117
1+ AMFri 4
Wwda—y s oo (18)
28,9625 18,0153
trong dé:
clo= 1.00m*
cd = 1,0PalFa
3 = 273.2°%C

Mwd 1a phan 14 Lreng cda khang khi &m, kg/mal
Pa la ap suét khi quyén, Pa
FPdz Ia ap suat tinh cUa khong khi tai diém z, Pa
& héing s khi chung, 8314,5 J(kg mol K)
Rk lahang sé khi riéng ddi voi khi k, J(kg K)
Tz & nhigt 33 khong khi tai didm z, °C

=
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5.12 Céc sdn phim trong khoi

Lirng khai duge tinh toan theo cdn bang phan dng chay tir thanh phan nhién fidu va tf 12 khéng khi
thira. Luu §: cée tinh todn 58 khéng cd ¥ nghia néu cd mal lugng dang ké hydro hode cac hop chat
hydracarbon khac chira chay thn tai trong khéi,

Téng céc san phdm dang khi dwpe gol 1a “khai Am*®, Cac sén phém rén (nhw tro tir nhién liéu, carbon
chira chéy va ba chat hép thy) dugc xem xét riéng va khang duge tnh vao khél lwgng khai dm. Khai dm
12 dai wong cin thiét 84 tinh toan mirc lot gié cda ba sdy khang khi, thn thit nang lugng cla thibt bj
Kiém soat phat thai knoi nang va d& higu chinh tré hee dudng khoi,

Tdng cac san phim dang khi khéng bao gdm ham heong dm dwgs goi & "khoi khd” va duge s dyng
trong tHnh todn higu sudt theo can bang nang luigng.
5.12.1 MygFgF, Lirgng khai am tl nhién ligu, kghl

MaFeF = (100~ MpAsF ~ MpUBC — MFPrSe % MpSF )
AT \D0HHVF

kgt {118)

trong dé:
MEvie |4 1 1& khdi lromg cda ey hujnh dwoc khik, kaikg
MpAsF 14 ham luong tro trong nhidn gy, % theg khii leang
MpSF 14 ham krong Iwu hupnh frong nhign ligu, % theo khdi lwong
MpUBC & lwong carbon chua chay hél, % theo kndi luong
5.12.2 MgWT, MgWvF, Ligng &m ti H20 (nwéc) trong nhién ligu, kald
.quzﬁf%j%. kg/! (120)
trong 46
MpWF [ ham lugng niréc trong nhién liéu, % thea khii Ivgng
Biéi vai nhién fiéu khi, ham luong Am dwgc coi [a & trang thai hoi. Hoi nede e nhién Eéu (MplyF] phal
duge tinh tich bigt wai phdn nude & trang thal léng trong céc tinh lean can bang nang lweng,

5.12.3 My WH2F, Lirgng m tir qua trinh chdy hydro trong nhién ligu, kgl
8937 MpHIF
100 = HHVF
5.12.4 MyCO25h, Lweng san pham khi v chit hip thy, kgl
MFrCO280
HHVF
5.12.5 MgW5h, Ligng nwde tir chat hap thy, kgl

MFrWSh
HAVE

5.12.6 MgWAz, Lwong 3m trong khéng khi, kgiJ

MgWH2F = kgl (121)

MyCO25h =

kgt (122)

MqWSh = kg (123)
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Lurgng am trang khing khi tf 12 v&i lweng khéng khi thira v3 phai dugc tinh toan cha tlmg vi tri 2, tai noi
&c dinh 1y 12 khéng khi thira,

MqWdz = MFYFDAx MDAz , kgl (124)
5.42.7 MyWAdz, Lwgng dm ba sung trang khéi, kgl
Bal lugng nay tinh che mei legng &m durge b sung vao khai ma chura duge tinh & trén. Cac ngudn &m
bd sung digqn hinh 14 hot 6& tan swong nhién fiéu va hot 1hal bui. Liong Am bd sung do thes leu heong
khéi lirong duee chuyén déi thanh khdi lrgng m trén mét dom vj khdi lrgng nhign ligu d& tink todn theo
¢an bang phan img chay.

MW Ad:
Mg Wads = —————  kgiJ 125
7 ivr Y i
M
MFWAd: :T;% . kg/kg nhién iéu (126)

trong da:
MrStr 1a tdng céc ngudn Am bd sung do duoe Al vao Id hoi & phia trede v trl 7, kgls

Lueyng &m do béc hoi nude trong hé thél xi duge col 1a khéng ang ké sa vdi luu lugng khéi luong cla
khéi va ot thé duge bé qua trang Hih toan ndy, Tuy nhién, néu ea thue hign do leeng thi lugng dm nay
phdi duge gop vao ting cic ngudn dm bh sung trén day.
5.12.8 MqWFgz, Tong lgng am trong khoi, kgld
Téng lugng &m lrong khdi tal vi tri z bit ky 1& 1éng cac lrong Am Lo cée ngubn rigng 18, droc xéc dinh
nhu sau;

MqWFgz= MgWF + MaWyvF + MgWH2F + MgW8h+ MgWdAz + MaWadz | kgll {127)
5.12.9 MgFgz, Tong khéi lwgng khéi dm, kgl)
Téng khéi legng khai &m tai vi trl 2 bt ky 18 thng lwgng khéng khi khé (trir di phdn hiéu chinh lwu legng
khéng khi kha 38 véd lugrng O trong khéng khi can thiét 88 taa thanh SOs), ham krgng dm trong khdng
khi, khéi &mi tir qus trinh dét nhién lidu, san phdm khi tir chat hap thy, nirde 1ir chdt hdp thy, va mal ham
iwgng &m bd sung khe.

MyFgz = (MgDAz - MgO3 ACY) + MgWz + MoFgP + MgCO2Sb + MgWSh + MgWAd: , kgld  (128)
Luu lugng khi brgng clia khéi 3m tai vi tri 2 bat ky co thé diroc xac djnh nhu sau:
MrFgr = MgFgz v OrF = MgFga = MrF » HHVF | Kals {129)

5.12.10 MyDFgz, Khbi lwpng khi kho, kgl
Khi eeng khéi kb 14 higu <4 gitra Ieong khai Am va téng lvong dm trong kRai tai vi tri =

MgDFgz = MgFpz - MgWFgz | kgl (130)
5.12.11 MpFFgz, Ham hegng am trong khéi, % theo khéi lweng
Ty 1 % ham lwgng &m trong khai 8m la dai legng cAn thidt 38 xée dinh entanpi clia khoi thal.
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MpWng:lGﬂx%.%meﬁkhﬁ Irgeng {131)
5.12.12 MpRsFg, Cdc sdn phim thé rin trong khéi, % theo khéi lwgng
Cac san phim thé rén trong khoi am tang enanpl ciia khéi. Khi kndi lrong s3n pham ran vugt qua 6 45
kg/GJ nang legng dau van 1 nhign gy, hodc khi co sl dung chdt hdp thy, thi cin phii tinh khéi lugng
sdn pham rdn trang khai,

MpRszx MFrRs

MpRskge = ————— |
S MgFazx HHVE

% theo khdi lugng (132)

trong dé:
MpRsz & 1y l& phan trdm ting san pham thé rdn trong khdéi tai v] tri z, % khai dm
5.12.13 DnFg, Khéi gng riéng cita khdi im, ka/m?
Khar lrgng riéng cda khai dm duge tinh 1oén bang c4ch siv dung phirong trinh Khi ly twdng, Xem 5.11
vé phuang phap tinh tadn thanh phan khdi theo thé tich va tinh toan khéi lweng rigng cla khang khi,

Cl{C2x Pa+PFg)

Dbz = Jm? 133
B T R(CiTrg) O (%)
R J
k:--.—_.—.‘—.—.
MwFg ' KgK (134)

Khi céc thanh phin cla khéi uoe tinh toan thea mau khél dm thi phan 7 lugng cla khdi Am duge tinh
nbw sau;
Mwlg =0,31999Vp02 + 0,4401FpC0O2 +10, 64063V pS0O2 + 0 280 13VpN ZF +
+ 0, 28158V pN 2a+0,1801 3FpH 20 | kgimal (135)
Khi céc thanh phan elia khai dege tinh todn theo mAu khal khd thi phan t legng cia khai Am duege tinh

nhir sau’
MwFg = (MwDFg + 0,1801SD¥pH 20) MoDFg | imol (136)
MoFg
MwDFg = 0,319990¥p02 + 0,4401 DFpCO2 + 0, 64063 D¥pS02 +
+0, 28013 DVpN2F + 0,281 58 DFpN 2a | kg/mal (137)
D@HED=[Q0:M. 8% H:0, theo mau khéi khd (138)
MoDFg
trong d4:
cr = 1,04m
2 = 1,0PaPa
C3 = Z732°C

DVpH2O 14 phan tréim Ha0 trong khél, mu khéi kha, % thea thé tich
MoDFg 1A sd mol khdi khd. Xem cdng thiwc (101)
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MaFg 14 58 mol khai dm. Xem cang thire (111)
MwiFg 13 phan ti leong cla khéi kha, kgimol
MwFg l4 phan t kegmyg clia khdi am, kg/mol
Pa ia ap sust khi quyen, Pa
Py 12 dp suat tinh cia khéi tai diém z, Pa
R I hang s6 kni chung, 8314.5 kg mol i)
Rie 14 hang s khi rigng d6i vér khi k, Jikg K
TFez 12 nhial 5 khdi tai dlém z, °C

513 Nhiét dd khang khi va khéi

5.13.1 TRe, Nhigt d tham chiéu, °C

Nhigt @6 tham chiéu 14 nhiét 66 dirge 14y 12m chudin 6& so sanh cac dang nhiét di vao va di ra khdi pham
vi 16 hoti {vi du; khBng khi, nhién lieu, chét hdp thu va khéi) khi tinn toén nhigt dong gép va cac tn thét
nhigt, Nhiét 3o tham chiéu ddi vai Tiew chudn nay |4 25°C va khéng lign quan dén bat ky nhist 4o cda
déng nhiét cu thé ndo. Nang lugng nhiét dong gp sé cb gid tri am adi véi bat oy dong nhigt ndo df vaa
phaim vi 6 hoi udi nhigt dé thap hon nhiét 40 tham chidy,

5.13.2 TMnAEn, Nhiét dé trung binh cia khéng khi cip vac 16, °C

Nhigt 85 khéng khi cip vao ko 14 Sai wong cin thidt & tinh to4n nhigt 86ng gdp do sv chénh léch gitra
nhigl 64 khang khi cép vaa 18 va nhigt & tham chidu TRe, Nhiét @ khéng khi di vao cac quat cb thé
duec By bAng nhiét A8 & didu kisn mai fruéng thidt ke, trir khi co quy dinh khde (vi dy: khi khang khi edp
o diu hit cia quat dwrgs 1Ay tlr khdng khi bén trong nha 1a).

Khi sir dung céc gian éng ca bd gia nhidt so b khang khi va ndng lueng duge cung cdp eho gian dng
& tir nguén bé&n ngoai pham vi la hoi, thi nhiét 85 khang khi cdp vaa ld 1 nhigt 38 khong khi ra khéi cée
gian ng gia nhigt sor b, Khi ndng leeng cung cAp cho gian dng gia nhigt so bd khing khi dwoe cung
cép 1 ben trong pham vi 1d hoi (tee 12 dang hoi tr 16 he), thi nhidt da khing khi cAp vao 1o 1A nhigt da
khdng khi di vao cac gian dng gia nhiet so bd. (%em vi tri s 8 trong cac hinh ti¥ Hinh 1 dén Hinh 8),
Khi ¢d 1 hai quat cing logi trd 18 (vi du; khi s dung hai quat day) thi cd thé gid dinh cae ludng khang
khi 14 can bang giCra cac quat va st dung gid irj trung binh 84 hoe cla nhiét 8¢ khang khi trong mai lubng
khéng khi cip vao quat. Tredmg hop khéng can bing thi cén st dung gid tr tfrung binh cé trong 8.
Mhigt d6 trung binh ed trong sé cla khng khi di véo Ib hoi TAMrAER dwoe xde dinh nhue sau:

ThfnAEn = MFrAz wTAz] + MFrdz2wTAz2 4 | + MFrozinTAzi °C (139)
Khi nhiét @i khang khi di vao 16 tal cée v tri khdc nhau cé su chénh léch dang ké thi cAn xac dinh nhisgt
dg trung Birth clia khang khi di vao 16 theo gia trj entanpl trung binh ela khdng khi,
HMnAEn = MFrAzt= HAzI + MFraz2 = HAz2 + ...+ MFrAzix Hdzi, Jkg (140)
trong g6:
HAz 13 entanpi cda khéng khi dm & nhigt 48 Tz, Jikg
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HMnAEn 1 entanpi trung binh eda khang khi 2m & véo diréng baa thi nghiém 16 ho, Jikg. Nhiét
44 trung binh cla khang kh! dwge xac dinh tir entanpi trung binh,

MFraz &ty & luu legng khéi lugng cla khang khi Am di vao 18 tai vi trf 2 trén tdng luu lvgpng
khdng khi &m ra khdl 1 hoi dia frén ty 1& khdng khil thira 1ai vi tri (14), kgika
Tz I3 nhigt 85 cla khdng khi m taiv| el z, °C
B5i vovi cdic 6 hoi dét than phun cd quat khang khi lanh cap mat, phan ey lugng cda khang khi cap mat
MFrd!l dwoc tinh nhue sau:

Mirdi
MgAi4x MrF x HHVE

MFrAll= , Hglkg {141}

frong d4:

Mgal4  latdng luong khéng khi dm di véo pham vi I8 hoi & phia trde vitrl {14), kgl
MrAll  lalwu legng do dugc eda khéng khi cdp mét 8&n may nghidn than, kafs
MrF b luu lwong khéi leong cla nhién liéu, ka's.

Phan leu leong can lal ela khong khi (| — MFr447) 1a khang khi cdp hai,

Trang cang thire trén, khéng khi haa trén di vAs méy nghién duee gid dinh 12 c6 ciing nhigt 85 véi khang
khi di vaa bd shy khing khi cdp mét.

Treng hop cde 18 hol ca quat khdng khi néng cép mdt va khang khi hda trdn may nghidn duge cung
cdp tir mal trueng, thi Iew rgng khai lueng ela khang khi hos trén dwge tinh nhu saw:

Mrds
MFrd5 = kgl 4
A Al MrF < HEVE ' S {#a)
= f' x
s - MPATIHAOA=EATE) o o
HA?A - IAF

trong db:

MrAS 14 lurs hreeng khoi heang cla khdng khi héa tran cho may nghién, kgis
5.13.3 TFzLvCr, Nhigt 86 higu chinh cda khoi ddu ra (khéng tinh dén khong khi rd lot), °C
Biéi v cac Ie hai cd b sdy khdng khi, lot gid trong b sdy khang khi lam gidm nhigt 4 khél thodt ra ma
khang thire hign bt ky mdt cang hiry feh ndo. D& tinh to&n higu sudt, nhidt 40 do duoc cla khéi ra khi
bd 58y khdng khi phai dwgc higu chinh vé gia trj nhiét 43 gid dinh sé dat suge néu khéng cb su lal gié
trong bd sdy khing khi TFeivCr.

Fhwang phdp tinh todn higu chinh dudi day sl dung cdc ky hidu va céc san phém cla qué trinh chay
dwge tinh tadn trong phan trwée. (Tham khdo ASME PTG 4.3 vé cdc pheong phap tinh ton thay thé).

Khi £8 hai hodc nhidu bé sdy khing khl véi luu lwong khéi 0 gua mBi bé gén nhu bing nhau, thi nhiét
34 Khdng khi va khdl cd thé duge linh trung binh, va tinh todn mot gid i nhigl 38 hidu chinh cda khoi,
Trwdmg hop eb hai hofic nhidu b séy khoing khi wéi cac heu long khéi khic nhau {vi du; bO sdy khang
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khi cap mét va cap hai) thi nhigt 6 khai dieore higu chinh phai dioe tinh figng che tirng b va By gl tr
trung binh cé trong s6 dé tinh hiéu sudt. Xem 5.13.4,

MCpA [ MgFelv
TRoLvCr u TFgly+ o Ph_ 1 |(TFelv—T4En), °C 1
R gj"”mcprg[uqﬁgan ]{ 24 ) il
HATFgiv— HAER
MG o DATEEEY - BAEN e it
P = gty —TaEn ' 8 ] (49)

trong G4:
MnCpA 1% phigt dung rigng trung binh eda khang khi dm gitva ede nhiét 80 TAER v TFgly,
Ji{kg-K). Gid trj nay bding entanpi clia khéng khi &m & nhigt 48 do duge cla khéi dau ra
trir @ entanpi clia khang khi &m & nhiét @5 khéng khi dAu vaa, chia cho hidu nhigt 44,

MnCpFaz 1& nhiét dung rigng trung binh clia khéi Am gita cac nhiét 46 TFzLv v TFglwCr, JiikgK).
Néu st dyng cac dd thi trong 519 thi cn s0 dyng nhigt dung rigng dugc tra tire tigp
theo nhigt 34 trung binh.

MgFgEn 13 khdi heong khéi 3m di vao bd say khang khi (tinh thea 5.12.9) véi 1y 1& khéng khi thira
khi di vao b sdy khang ki, ka/J

MgFglv 13 khdiluong khoi Am ra khéi b s&y khéng khi (tinh theo 5.12.9) véi 1] I8 khang khi thira
ra khéi bé séy khéng khi, kg/J
TAEn 1a nhiét dg khéng khi Ji véo b sdy khang khi, °C. Vjtrl (7), (TA), (8), hodc (BA) trong céc
hinh ti¥ Hinh 1 @&n Hinh & D41 véi bd séy khdng khi ¢d hai dwdmg khdng khi vao va mét
duémg khai ra (vi dy: bd sy khéng khi ba ngan) thi dai lwong nay 14 gia tr trung binh co
trong 56 cda nhidt 48 khang khi rd lot sang phia khol clla b say knang khi, ST dyng ty
I& phan bd muc lot gio wec tinh cia nha san xudt dé tinh nhigt d6 trung binh clia khang
khil rex fot.
TFely 1a nhigt da khaéi ra khdi bd say khdng khi, °C. Vi tri (15) hodc (15A) trong céc hinh 7 Hinh
1 dén Hinh 6.
Viéc xac dinh gia tr| MaCpFg trén day duoc iEp lai nhidu 1an, TFgLuCr co thé xdc dinh theo HFgLvCr

dugc tinh trec tiép tir Cél‘lg thirc sau.
F - m‘ﬁ_- HF, = Enl, Jikg
H gLvC'r HAEnR+ ) :,E"[ TFelv - HA Jn] {145)

5.13.4 TMnFglLvCr, Nhigt d6 trung binh ciia khok ra khai ko hoi (khang tinh rd lot khdng khi), *C
Nhigt d trung binh cla khai ra khéi 1é hoi (khéng tinh dén rd kot khéng khi) dugc s dyng d&1nh toan
cac 14n that lign quan dén khai thoat ra khai Ié hei nhir thn thét theo khal khd, thn thét do nwée il nhign
ligu, v.v.,

Truéng hep khéi thoat ra khdi 16 hei tai nhidu vi trf thi phai xae dinh nhigt 38 trung binh b rong sb cia
khdi thai. 84 xae dinh ty 1& khai leong ciia cac lubng khdi thodl riéng 18, cd thé do heu lwong 18t o cac
ludng khéi, hodc c& thé do (hode tinh béng cin bing ndng leong) mat s lubng khéi, sau @4 lubng khal
£6n lai dugc tinh bing mic chénh kch so vai ting luong khai (tinh theo cin bang phan tmg chay).

Bdi véi cac I ho e nhidu bd séy khdng khi ciing logl va cling kich ¢, cé thé gia dinh cac ludng khdi di
qua céc bd sdy bdng nhau v tinh gi& ri trung binh s& hoc cia nhiét 45 khoi thoat ra khdl cac bd siy
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khéng khi (khong tinh dn lot ¢i6 trong b3 sy khdng khi) ZFeZvCr. Néu lvu lugng cac luling khéi khdng
béng nhau thi cAn sit dyng gia t trung binh &4 trong sd.

Bdivi cée 1o hei cd nhidu b sdy khong khi khing eling loai, trang ¢4 luu lwong khéi lugng cla khéi va
nhiét @4 khéi thodt ra khdl bd sdy khing khi khong béng nhau thi phéi xdc dinh j 12 phan bd déng khai
gli*a cAc bd séy khang khi 48 tinh todn nhiét 46 trung binh cd trong 58 (khéng tink dén ré lot khdng khi)
clia khéi thadt ra. Trémg hop khéi durge trich ra & phia tneée cdc bd séy khéng khi hode dén & qua cae
thidt bj tan dung nhidt khac, thl lrong khél nay phal derge dua vao dé xac dinh nhigt 48 trung binh cla
khél thoét ra.

Phireng phap tinh toan di véd 16 hot oo hai loal b sdy khng khi khac nhau (trong d6 gbm bé séy khong
Khl edp mat si dung dé& gia nhigl khitng khi cép may nghidn than vA cdc b sdy khéng khi cép hai) duos
trinh bay dusdi day. Phiscng phap néy dipa trén vise do leu Yeong khang khi cp mat dén cac may nghién
than va tinh todn e long khdi di qua cAc bd shy khdng khi cdp mdt béng can bing nang long.

TMnFglvCr = MFrigl4B=TFgiSBCr + (1= MFrFgld By« FFgl54Cr ,°C {147)
Khi ¢ i chénh leh dang ké vd nhiét 4 khoi tai ese vi tri khoi thoat ra khéc ahau thi nhigt §§ trung binh
ciia khai TMnFglvCr phél duge xac dinh theo entanpl trung binh clia khéi Am thodt ra

HMunFalvCr=MFrFgliBx HFglSBCr+ (1= MFrFgl4B)= HFgl34Cr , Jikg (148)
MrFgidB
MErFgidB= kalk
wE MgFgldx MrF « HHVF kg/kg {149)

trong do:
HMnFalvCr |& entanpi frung binh cia khai &m i khéi dwdmg bao thi nghigm 15 hei (khdng tinh
dén rd bet khdng khf), Jrka, Nhigt 84 trung binh duge xée dinh theo entanpl trung binh.
MFrFgl4B 121y 1& khdi krgng cila khdi &m di vao b sdy khong khi cip mét trén thng legng khoi
&m di vio cac b say khdng khi, ka/kg
MgFgld 1 tdng lwong khdi &m di vao céc bd shy khdng khi, theo 5.12.9, kgid
MF R luu lueng khdi keong cda nhign ligu, kg/s, Léc tinh hodc sir dung e leong khdi
lrong do duoc ban ddu, Xem 5.7.3 vé dung sai hal ti Hnh toan,
MrFgl4B 1 lueulwang khdi eong ciia khoi Am di vao ba shy khing khi cap mdt, kgis. £ai lugng
nay ¢t thé dwee tinh bdng can bing néng legng.
(HAL - HAS A)

MeFgl4B = Mrdll .
o o (HFgl4B—HFgl3BCr)

(150)

trong do.

HAIT 1A entanpi trung binh etia khang khi Am di vao may nghién. N&u cAc may nghién khang
hoat ddng & cung mdt Iy lrgmg khong khi cip mét, thi gia trj nay phéi la glé t trung
binh ¢é trong s6 I legng.

HFgl5BCr 14 entanpi ela khal &m duroe xée dinh theo nhigt 8 khéi ra khdi b8 sdy khang khi chp
mdt (gid trj 3 higu chinh khang tinh dén 1 lot), va s dyng gi tr ham lweng &m trang
khdi &m di vao bd sy khang khi

Mrdll 1A heu lueng khdi leomg do dwoe cla khéng khi cap mat, kg's
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514 Cic tén thit
Tuy theo pheeng phap xac dinh (do lwdng va tinh toan), cac tn thit dwoc chia thanh hai loat:

{a) CAc tdn thét phu thudc vao ning luong J4u vio ti nhign fidu, Cac tdn thit nay duoc bidu thi bing
phan tram néng lwong diu vde tr nhign lidu. VI dy: céc t8n that tb sdn phdm chéy nhu tdn thét theo
khoi khé, do nude tr nhign Béu, v.v,

{b) Cac thn thét khéng lién quan dén ning lrong diu vao te nhign fidu. Cac tdn thit ndy cd thé duge
tinh toan thee mirc ndng luomg irén mot don vi than gian. Vi dy; 16n that do truyén nhiét buc xa va
d0i lru trén bé mat,

Phuwong phép tinh todn cae tdn thdt phu thudc vao ring Ivong ddu vao i nhign Tigu nhu sau;

OpLk = 1003 Mgk HLvk — HRek) = 100% Mgk MinCpk(TLvk~TRe), % (151)
kg thérnh phn / J tn thé
Lk = 100 = X KE =
i J nding liegmg ddu velo tir nhidn ligu k3K 100,/ néing hegme dév-vera e (152)

trang do:

HILvk la entanpi clia thanh phin k& nhigt 63 TLuk, Jikg

HRek & entanpi cia thanh phin & & nhigt 88 TRe, Jkg.
Dol v nwdrs di vao I6 hoi & thé 1ng va ra khoi 16 hoi & thé hoi, s dung Bang hol nudc
ASME d& xac dinh entanpi theo nhi¢t 4o tham chifu 13 0°C. Enlanpi cla nuwdc tai TRe 18
105 kJ/fkg. DS vdi tht cd cac thanh phan khac, entanpi drgs ¥ac dinh thea nhiét 46 tham
chifu 25°C. Do 86, entanpl tham chifu bang 0 nén khdng xust hidn trong phuong trinh
can bing ndng lwgng d8i véi 1dn thét nhigt hodc nhist dang gop.

MnCpk 14 nhigt dung riéng lrung binh cda thanh phén k gida nhigt 80 TRe va TLvk, Jikg K). Co
thé sl dung entanpi thay cho nhiat dung rigng trung binh va mise chanh léch v nhidt 30,

Mgk 1akhdi legng cla thanh phan k trén J ndng luomg d3u vao tir nhign lidu, Day 13 hé don v
durere sk dyng Xuyén sudt trong Tieu chufn nay adi véi cac dal luong o fign quan dén
nhign li&u nhe hrong khéng khi wa leong khol.

QOpLk  lathn thét tir thanh phén , % ning legng dhu vao tir nhign Féu, 4100 J néng lueng dau
van tir nhién ligu
vk 14 nhigt d6 cla thanh phin k khi ra khdi pham vi 16 hoi, *C
TRe  lanhiétdé tham chiéu, *C. Nhiét 3¢ tham chiéu I3 25 °C
5.14.1 QpL.DFe, Tén thit do khai khe, %
OpLDFg =100x MgDFe x HDFLvCr | % (153)
trong do:

HDFglvCr la entanpi cda khdi khé & nhiét d6 khi red khdi dwérng bao thi nghigm o hot {84 duoc
higu chinh khang tinh dén khong khi rd lot). Xem 5.18.2

5.14.2 OpLH2ZF, QpLWF, QpLWuF, Ton that do nwde iy nhidn lidu, %
5.14.2.1 Tdn thit do nwée hinh thanh tir sw dét chdy Hz trong nhién ligu
OpLH2F =100x Mgt 2F (HS(LvCr - HPRe), % (154)
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5.14.2.2 Thn thét do nwérc (H:0) cd trong nhién ligu rin hodc long
Tén thét ndy ciing o6 thé 4p dung cha cic nhién iy khi duge san xut il nhién lidu rén hodc 1ang.

OpLIF =100% MgWF  HSULvCr - HWRe), % (155)
5.14.2.3 Tén thét do hoi nwéc trong nhién ligu khi

OpLWvF =100 % MgWvF x HWvlvCr , % (158)
trong da:
HSHvCr 1A entanpi cla hol nudc & 0,1 MPa (4p sult tuygt d8i) va nhi8t 86 TFelvCr hodc
TMnFglvCr, Xem 5.19.5 v& da thire tinh gin dung.
HWRe 3 entanpi cla nudc & nhigt 48 tham chiéu TR: = 25 °C, J/kg

HWuLvCr |3 enlanpi clia hoi dm & nhigt 36 TRelvCr hode TMnFelvCr, Wkg. Xem 5.19.4 vé da thie
tinh g&n ding..

5.14.3 OpL WA, Tén that do ham lweng am trang khéng khi, %
OpLWA = 100 x MFr WA x MgDAx HRuINCy , % (157)
trong da:

MgD4 1t khdi lweng khong khi khd beong tng véi ty 12 khdng khi thira duoc st dung dé xac
dinh thn thit do khai kha, kgl

5.14.4 OpLSmUB, Téng ton thit do chira chiy hét cic thanh phan ¢b thé chiy dwge, %

Tén thét do khéng chay hét cac thanh phén cd thé chay duoc 12 tng cac tin thét tinh cho tirng thanh
phan chira chéy hét.

5.44.4.1 Tén thit do chwa chay hét carbon trong tro xi, %

HHVCRy

LULC = MpUBC -
o i HHVF

% {188

trang dé:

HHVYCRs  lanhiét tr clia carbon khi xudt hign trong fro «i
Néy xac dinh dwoc lwong hydro chira chay hét trong tra xi 12 khdng dang k& thi ¢ thé chon gia tri
HHVCRs = 33700 kdfkg.
5.14.4.2 Tan thit do hydro khéng chdy hét trong tro xi, %.
Truérng hop xée dih duoc rAng o médt leeng hydro chua chay hét con hién dign trang tro xi va khang
thé loai ba biing cac didu chinh trang van hanh, thi 1én thét nay ca thé dwere tinh nhu sau:

MrRe« MpH 2Ry x HHVH 2 a

LH2R: =
o MrF = HHVE

(159)

trong do:

HHVHI = 142120 kJikg
MpHZRs 13 17 1& trung binh cd trong 56 theo khédi hrgmg ctia hydro chira chay hét trong tro xi, %

5.14.4.3 Tén thit do carbon monaxit (CO) trong khdi, %
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HHVCA
[CO = DVRCO ¥ MaDFg x MwCOx ———— %
o PROH DRy ““HHVF
hogc
QpLCO = FpCOx MoFg s MwCO % ij;,f?- (160)
frong dé:

DypCor 1& lrgng CO do dwgc theo mAu khai kha, % theo th tich
HHVCO = 10111 klkg - l4 nhigt tr can clia CO

MoDFe 1& 38 mol khai khé tiramg mg véi ty 18 khang khi thira da dugre & cling vi tri do CO,
maolkg nhién figu. Xem 5,11,

MoFg 12 58 mol khél am trong Gng véi tf 18 khong khi thira do dwee & cling vi b vw&i CO,
mollkg nhién ligu. Xem 511,

MwCO = 28,01 ka/male — |a phan tl frong elia CO
¥pCO lrgng CO do duge theo mAu khoi dm, % theo thé tich
5.14.4.4 Tén thit do tap vit tr méy nghién than, %
Tén thit ndy bao gbm 1bn thit héa hoc va ton Thal nhidt vat i trang cac tap vat 1 méay nghidn than,

QJH‘r=I{Iﬂ::!9dE}‘Fr[HHW’r+ H}’r], % {(161)
MrPr
Pra— 0T ko
X MrF = HRVF v 62}

trang do:
HHVPr 14 nhidt tri cao coa tap vat tie may nghidn theo phan tich m3u dai dign, Jfkg

HPr k3 nhigt vat i hodc entanpi ciia tap vat dwroc loai bo khdi may nghién, Jfkg. St dung gia
t entanpi cda tro & nhidt 45 $hu ra méay nghién,

MrPr I& Iy heong khai leomg do durere cia tap vt tr may nghign, kg/s
5.14.4.5 Tdn thét do hydrocarbon khéng chay hét trong khai, %
Trurtrng hep xac dinh duge ob mit eang hydrocarpon chira chdy hét con hién dign trong khdi va khong
thé loai bé béng cac digu chinh trong vén hanh, thi tén that nay cd thé dwoe tinh nhu sau;

HHVHe

LUbHe = DVpile x MoDFg x MwH: %
Opd [ pife x Mol Fg = CHH'T"F

hode
HHVHe

L He = VolC x MoFe » AfwHe
e 3 T HAVE

% (163)

frony da:
D¥pH= 1 lggng hydrocarbon do dwes trong khai, xac dinh theo mBu khi kha, 9% theo 1hé tich

HHVHe 1& nhigt trj cao clia khi chudn dwgc sir dung d8 xac dinh phén tradm theo Ihé tich cia
téng Iong hydrocarben, Jikg

VpHe  la lwgng hydrocarbon do duot trong khéi, xac dinh theo mAu khoi &m, % theo thé tich
5.14.5 OpLRs, Tén thét do nhigt vt I caa tro xi, %
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QpLRs=100x Y. MgRszx HRsz, % (184)
trong 46:
HRsz 4 entanpi cia tro xi tai vi trf z, J/ka.

Bi voi tro bay, nhiét 45 tro cf thé duwge gid dinh bang nhigt 38 khai. D& vei X khd, ¢
thé s dung nhiét 48 1100°C nédu khang do duoc. (Kem 5.18.3 vé da thire tinh gén
ding). BAI weri xi 1dng (ndng chay), st dyng entanpi dién hinh ia 2085 klkg.

MgRsz 1 T lwging khéi [rgmg cla tro o tai vitrl z, kgl (xéc dinh thea §.10).
B véri céc 16 hoi cd phBu thai xi budng dét kidu wét, xem 5.14.13,
514.6 (IpLAg, Ton thit do thiat bj kifm soat phat thai khéi ndng, %
Thiét bi kifm soét phat thai khdi ndng (HAQC - Hat Air Quality Control Equipment) 13 thiét bi lam sach
khéi ném gitra d&u ra bd ham nude va dhu vao bd sdy khéng khi, vi du: céc thiét bl khd bui cor hog, thiét
bl khir bui néng ho#c hé théng khir NO, xtc t4c chon loc (SCR).

Trudng hop cac thiét bj nay droc xem 1a mdt phin clia hé théng 16 hoi thi ¢b thé khang cén tinh toan
rigng cac tin thit qua thiét bj HAQC, nhung dign tich b mal cla cac thiét bj nay phai duwge dua vao
tdng dién tich bé mat st dyng d& tinh todn tén thét do truyén nhigt bic xa va déi fuu cha ¢ 16 hol, Ham
lrong Oz (t 1& khdng khi thira) phisi duoc do lai du véo bo sy khéng khi d& xéc dinh hiu suét va mire
lot gid trang bé shy khdng khi va @& danh gia tinh nding cla bd say khang khi,

Trurdmg hep can x&c dinh riéng thn that qua thiét bi HAQC thi can luu § céc digm sau:

{a) Tan thét do truy&n nhiét birc xa va @81 luu b mat cia 1d hoi khdng dwgc bao gbm dién tich bé mat
cla thiét bi HAQC.

{b) Ham long Oz {ty 1& khing khi thiva) phai dwec do lzi dAu ra cla bd hdm nuéc hode dau vao cla
thidt b HAQG & xac dinh hiéu sudt va khdi lgeng khang khi va khoi ién quan,

{c) Ham lugmg O: (1 1 khong khi thira) phai duec dotai didm khéi di vio b sdy khong khi d& xdc dinh
mirs 49 ra kgt clia HAQC (néu cb) va tén that lién quan, ddng thevi xéc dinh mie lol it cla b sdy
khéng khi v& dénh gia tinh néng cda bd khong khi.

Phuang phép tinh todn dudi day k&t hop céc anh hudng cia t8n thit khoi kha do rd lot khéng khi, tn
that do ham legng &m trong khiing khi rd ot v tén thét do fruyen nhid! birc xa va 60 leu 1iv bé mat cda
cac thiét bj rieng biét,
OpLLAg =100 x| MgFgEn| HF gEn - HFgLv) - (MgFgLv - MqFglin)( HAdgLy — HALVCr)], % (165)

trong 6.

MygFekn & khdi liegmg khai &m di vao HAQGC tuong (eng vl 17 18 khdng khi thira vao HAQC, kgl

MgFalv 1 khéi lurgng khéi &m ra khdi HAQC twong (ng var mike khéng khi ra khdl HAQC, kall

HAAgLy 138 entanpi cla khang khi &m & nhiét @5 teng (ng véi nhigt 80 ra khdil HAQG, Jikg

HALwCr 15 entanpi cia khong khi &m & nhigt 44 trung binh cla khdi ra khdi pham vi 16 hod (khéng
tinh dén let gid trang b sdy khang khi), Jikg
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HFgEn 14 entanpi cia khoi 4m d vao HAQC dura trén ham (ugng Am di vao va tro xi di ra, Jikg
HFglLy entanpi cia khéi &m ra khoi HAQC dira trén ham luong &m Ji vao va tro xi di ra, Jkg

{Ham lgng tro x7 chi xem x&t khi xac dinh entanpi clia khai néu xét 8n cac tdn that khac theo khdi),

5.14.7 OpLALg, Tdn thit do ro gt khdng khi, %
Bai lvgng ndy d& cap dén mue rd lgt khang khi gira diém xdc dinh khéi lugng khéi khd (thuang 13 ddu
ra clia 1 hoi) v diém khdi i vao bd sdy khéng khi, khang tinh §&n mic rd Iot khdng khi trong HAQC (v
gid tri nay durore tinh ridng).

OpLALg =100x MgdLg ( HALvCr — HALgEn), % (1686)
trong da:

HALgEn 14 entanpi clia khéng khi dm rd lot, x3c dinh theo nhigt 88 cia khdng khi d&u vao, Ifkg
HALvCr 14 entanpi ctia khang khi Am & nhiét d6 trung binh cla khéi ra khél I6 hoi (khdng tinh
dén lot gio trang bd sy khang khi), Jikg
Mgdlg 14 luu lwong khdi lwong clia khong khi &m rd lot, kg/d. Xem 5.11.6.
5.14.8 QpLNOx, Tén that do hinh thanh NO,, %
Bai luong ndy 08 cip dén tén thil lign quan ddn sur hinh thanh NO, trong hé théng 16 hoi. Néu 14 hot ca
lap g4t hé théng SCR thi thn thét nay phai dua trén miee NO, cudi cling tal diu ra.

Trong qua trinh thi nghiém, NOy durge da theo thé tich va cang thirc (167) diege dp dyng dé tinh tnan tén
thét,

Tuy nhién trong giai doan thidt ké, gitd han thidt ké d8i NO. thurdmg duge quy dinh thae mikc ndng lveng,
kgld. Khi 86 edng thire (188} cb thé dwoc s& dung d& tinh todn tén thét trong trrdmg hop NOs duoc xés
dinh theo mirc ndng lwomg,

HrNOx
LNCx = DVpNOx x AMdoDE; .
Op he PNOx x MoDfFg e
hodc
HeNOx
LNOx = VpNQxx MoFg~——— | % 167
4, P S avE (167)
MgNO2
LNGr = 10 x——— HrN(), %
Op ® os {168)
trong dé:

DVpNC 1& Irrng NO tinh theo NO trong mdu khai kha, % thea thé tich, (Néu NO, duwroe da thes
ppm thl chia gid trf do duge cho 10000 88 chuyén d6i thanh %).

HrNCx la nhiét tao thanh NOx, kl/g mol
Mhiét tao thanh NO 1a 88850 kJig mol wa nhiét tao thanh MO 13 B2880 k.J/g mol
MaDFg 1 50 mol khai khé trong (ng voi ty & khdng khi thira durge do & clng vi tri do NO,,
mal/kg nhién iéu

MoFg |4 sb mol khoi &m twong (ng véi 1y 18 khéng khi thira duge do & ciing vi tri do NO,,
mal/kg nhién ligu
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A rgrng NO: dirge biéu thi thea mie ndng Ieeng, kgl (Khi gia tri ndy duoc bidu thi
theo mirc ning lweang thi cac don vi duge s dyng thudng 18 MJ, va phai ehia eho 107
dé chuyén ddi thanh J).

la phan t& legng cla NO, bang 30,006 glg mal
& phén t wgng cla NO2, bing 46,0055 gig mol
|a lvgng Ny tinh thee NQ trang mau khéi &m, % theo thé tich

5.14.9 QrLSrc, Tén that do truyén nhidt birc xa va ddi lwu trén b mat, W

Tén thét nay duwere xac dinh glén tip blng céch do nhidt d4 trung binh clia bé mat 16 hoi va cac thang
s nhiét 48, van te khéng khi cda méi tiréng xung quanh. 54 hrong phép do v vi trf do phdi d3m bao
xéc dinh duge céc gid fr trung binh dai dién.

Tén thAt duoc tinh tean nhu sau:

trong 66:
Heaz

Hraz
trong 4:
Afz

o}

Heas

FHrar

TDi
TMnAf:
Thindz

QrLSrc= CIY (Heaz+ Hraz)dfe(TMndfe - TMndz), W (169)

14 gia tri lén hen trong hai gia trj:
L 370(TMudfr — Thndz)" va 5 141142 (170}
4,800+ 2,419107"TDi + 5,410%107° 70 +4,538x 107 TD{ (171)

la dién tich b& mét thea hinh chidu ph ang clia v 13 hodic |&p boc bao 8n (441 véi bé mat
trén 1A dién tich bao quanh chu vi) tal vj tri 2, m? B8 véi cac chd nhd ra nhwe cac d&m
g thi chi tinh vao dién tich bé mét phan dién 1ich theo hinh chifu béng cia mét tiép
giap véi bé m3 néng, Cac khu vire dugs tinh 1 va 15 hoi, sac kénh dan trong pham vi
i hod, céc dudng dng Idm (c6 kich thudc ldn so véi [0 ho), va cée thidd bj chinh (nhw
miy nghién than), Thist bi kidm soat phat thai khéi nong (vi dy nhwr thiét bi loc byi néng)
khéng dira vaio, néu tén thét da duge tinh rigng.

0.293 W

& hé sd truyén nhigt @i leu 361 wad khu viee 7, WIm2°C, Trirémg hgp thye hign da céc
théng sd cn thidt 8 xac dinh Heoz thi 80 khbng Gam bio hé thong duge d& xuat cho
phép 0 sdnh nay 1a 20%, Tredng hop khang do thi 48 khdng d3m bao hé th-ﬁng dwrge
d& xudt Adi véi tdn that birc xa sé duwge bao gém frong d§ khang dam bo hé théng dai
i Itr.’:ng tén that do truyén nhigt birc xa va 881 leu dudi Jay.

& hé sb truydn nhidt bire xa 88 véi khu vire z, Wim22G, Trieéng hop thyre hign do cée
nhiét d0 cdn thidt 48 xdc dinh Hraz thi d6 khang ddm bAo hé thdng 48 xudt ddi vai cong
thire nay 14 20%. Treéng hop khéng do thi 45 khang d8m bac hé thang dugc d& xuét
a&i vai thn thét bikc xa Awoe bao gdm trong d8 khong d3m bao hé thang d6i vai tbng
tén that do truyén nhigt blre xa va 4ol ey durdi déy,

(TAfz — TAz) — la mic chénh léch nhiét 35 gitra bd mat va mdi tnrdng xung quanh, °C
13 nhigt 48 trung binh b& mét T47 cda khu vire 2, °C

|& nhiét 44 trung kinh cda khéng khi xung quanh T4z tai vj trl P o Nhigt d0 cyc bd coa
khéng khi xung quanh la nhigt 3 trang pham vitlr 600 mm &&n 1500 mm so véi b mat,
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Fdz 14 van téc trung binh clia khang khi trong pham vi 00 mm dén 1500 mm so v bé mat,
{mis)
Mgoai phuong phap do, cac bén tham gia thi nghiém cong cé thé quyét dinh sl dyng dién tich bé mat
thige 18 ciia 16 hel va ede gia trj tiéu ehudn vé didu kién mai trréng xung quanh (dugre quy dinh dudi day)
dé tinh todn tn thil.

Truwdng hop céc céc gid ti T4f, T4 vé V4 khdng droe do keémg thi t8n that dwoce xac dinh bing céch st
dung cac dign tich thyc té cla cac b phan |4 hei va cac gia tr] tiéu chudn sau:

{a) ¥4 =05m'sec

{&} TDi—mirc chénh éch nhigt 46 gitra b mét va méi treémg xung quani, khang dueec vrgt qua £30°C.
Trdng didu kién thire t& d3m bdo cde BO phan néng trén v 18 khdng dnh hirdng dén an todn cla
con ngué thi ca thé sb dyng mat gis tri 1ém hon,

NEu tén thdt nay duroe wde tinh (khdng dirpe do keing), thi 5 khdng dam bda hé thiing dai ved gié tri
OrLSre 1a £50%. Sai 54 hé thang wde tinh bao gdm sai s ngéu nhién khi tin that khdng duwge do uéng.

5.14.10 QrLWAd, Tén thit do ham heong 3m bé sung, W
Ham lrgng Am bb sung 13 nudc hode hoi nurde dwge dia vao trong khai thdi cla 13 hai va kheng duge
tinh riéng (vi dy; hot phun d& tan steong nhign figu va hoi thél byi). Trwdng hop sl dung khong khi nén
dé tan suong nhign ligu hodc thdi byl thi 1dn thit dwge tinh vao cac tan that thea khoi kha va ham lirgng
am trong khdang khi, vl gid tr| nay dwge tinh vae ham legng Oz do duge trong kKhdi,

QriWAd =y MrSiEnz(HStLvCr - HWRe), W (172}

frong dod:
HSIvCr I& entanpi cda hoi nuéc rong khdi di ra khdi dwérng bao thi nghigm 15 hei (khéng tinh
dén khang khi 1o Igt), Jkg. Xem 5.14.2.
Hi¥Re 14 entanpi cla nwdc & nhiét &6 tham chigu, Jikg
MrStEnz 14 Iy lrgng khoi lrong cla ham legng dm bd sung tai v tri z, kals
5.14.11 GrLClh, Tén that do qua trinh nung khé va khir nwoc ctia chit hip thu, W
Orilih= )" MrSbkx MFrClivk < Hrke, W (173)
freng dé:
Hrk |3 nhigt cla phén trng nung khd canxi hodc magle carbonat, hosic phdn Ung khir neée
cla canxi hodc magie hydroxit
CalClh (Ce)=1782 kJikg
MgCOs (Mc) = 15817 kJikg
Ca{OH)z (Ch) = 1480 kJikg
Mg(QH)z (Mh) = 1455 kJlkg
MFrCikk 1315 18 khéi lromg duge nung khd hodic khix nuée cba thanh phéin k. Xem 5.10.8 ddi véi
thanh phin CaCO.. S&r dung gid trf bang 1,0 cho c4c thanh phan khac.

MrSbk 14 hu lwomg khéi luong ciia cAc thanh phin phan ing k, kg/s
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5.14,12 QrLWSh, Tén thit do nuwdrc trong chat hap thy, W

OriW8h = MrWSb(HStLvCr - HWRe), W (174)
5.14.13 (rLAp, Tén thit tie hd tro wét, W
Trong céc 16 hai sir dyng ha tro wét co tdn thét do mdt lemg nhigt b nwde hép thy béng truyén ohigt
birc xa qua hang phéu I8, ngoai ra cin cd tan thit do nhiét vat Iy od trong tro %i. Quy trinh thi nghiém déi
Vel 16n that ndy yéu clu cdc phép do I lrgng khdi lvong va nhigt d clia nistre i vaio va di ra khdi hd
tra, e lpang clia hiin hop tra xi vii nuedee di ra khai hd tro va k& qua phan tich trong phang thi nghigm
dé xac dinh ecmg mede can lai trang tro i ra khai hd tro,
Do kho khin trong vide xac dinh I legng cilia tro xT réi khdi hé tro va dg khang dam bio clia viéc xéc
dinh lwging nivdic trong tro x7, céc bén tham gia thi nghiém c6 thé thdng nhit gia tr udre tinh d8i vai tin
that nay. Quy trink wéc tinh 16n that nay dirg'c md 14 trang 5.14.13.2,
5.14.13.1 OrLdp, Tén thittir hé tro wort khi thi nghiém
Theo ¢én bang nang lwgng, tn that tF hé tro 1a ting nang lvomg bi nwde lay di khi rdi khoi hé tro, tdn
thit nang hegng da qué trinh bdc hol clia nvde trong hd tro va nhigt vat Iy treng hdn hop tro xi vai nuds
khi khi hién horp ndy réi khéi ha tro. Luu ¥: néu dugc do luéeng, thi ton that nhiét vat iy cla tro x7 truyén
cho hé tro trong 5.14.5 o thé duwgc bd qua.

Orldp = QrdApW + QrdpEv+ DrRsWiv , W (175)
{a) Muc gia tdng ndng lwong trong nudc hd tro
QrapW = MrW 39( HW 39— HW 38), W (178)
(b) Tén thét do swr bde hoi eta nude trong hd fro

MFrivRs
ApEv=| MrW 38—~ MrW 39 + MrRsW 37| ————— | || HStLvCr - HW 38), W
OrdpEv [ YIS+ M [1+MFrWRsH[ r ) {177
{c) Whigt vat Iy trang hBn hop tra 7 vi nudrs /i khdi hd tro
MrReW 37
=3 skt and 7 WiT-HW38) W
ORsWLy [HMFWRE][HM;? + MFrWRs)(HW 37 - HW 38) (178)

frong 46
HRs37 1a entanpi cla tra X7 khé & nhigt d5 clia hén hop tro X1 val neée vl khdi hé tra, Jfkg
HW: 14 entanpi clia nuwéce tai v tri z, Jkg
MFriWRs 14 tj I& khdi legng gidia nirdic va tro xi trong hén hgp tro i véi nuac i khéi vi i {37),
kg H:OMkg tro xi kh
MrRsWIT 13 lvu lrerng khdi Ireng cia hiin hop tro ki vl nude rén khai hd tro, ka/h

514.13.2 QrLAp, Tén thit wérc tinh do truyén nhiét bire xa xubng hé tro
Tén that do truyén nhiét bire xa xubng ha tro e6 thé duge Lrére tinh véi digu kién phai duge cac bén tham
gia thi nghiém déng thuan. Khi wée tinh 16n that do truyén nhiét bike xa xudng ha tra, t8n that nhigt vat
Iy trong tro x {JpLRs) phai dwoe tinh tadn theo 5.14.5.
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Orldp = 0rdp s dpaf W (179)
trong @é:
Apdf  ladién tich hong ph&u theo hirh chiéu phing, m?

Qrdp 12 mat d6 déng nhiét twong deong dugc hap thy bdi nudc trong hd fro qua hong phéu
bubng 3t Gid trj wére linh clia mat 46 dang nhigt lwong drong 13 31500 Wim?, B4
khéng dam béo hé thdng la 50%.

5.14.14 QLRy, Tén that do cdc dong tii tudn hoan, W
Tén thit do cae déng tai tudn hoan |2 thng da thAt do chit &in ti wdn hodn va khi & tudin hoan,

Orl Ry = OrLRyRs + OrLRyFg W (180)
5.14.14.1 Chat rin tii tuan hoan
Tro i ¢6 thé duoc tai 1 tuin hoan dé tan dyng carbon chura chay trong fro xi hodc gidm lugng chat hap
thy dirgre bé sung vao la. Néu dudmg dng tai tuln hoan va phéu chira da duec bao gbm frong dién tich
s dung dé linh toan tdn thét de truyén nhiét bic xa va déi lvu tr bé mat (OrLre) theo 514.9 thi tinh
todn nay duec ba qua.

OrLRyRs = MrRyRs( HRsLv - HRsEn), W (181}
trong do:
HRsEn l& entanpi cla tro xi khi dwere duwa trdr lai 16 hoi, Jikg
Hisby 14 entanpi ciia tro xitai vi I thu gam hodc thoat ra khdi dwémg bao cla hé thang, Jikg
MrRyRs la luru lrgmg khéi hegng clia tra x1 tai tudin hoan, kg's
5.14.14.2 Cac déng khi tai tudn hoan
Dang khi tai tudn hoan cé thé Ia khéi thai sau bé sdy khang khi dwec dua tré |ai 16 hoi (i dy; tai tudn
hodn khoi quat hit). Ngoai ra, loai tn that nay co thé dp dyung cho ca déng khi dugre bb sung vao 16 hoi
tlr ngudn bén ngoai,
(rLRyFg = MrRyFg{ HFgivCr — HFgEn) , W {182}
frong da:
HFgEn 15 entanpi clla khai 1ai tudn hodn vé (b hoi, Jikg
HFgtvCr Ia entanpi cha khoi dm & nhiét 83 trung binh clia khai khi réd khdi Io hai (kndng tinh dén

i lot khong khi), Jfkg
MrRyFg 1 Iru hegng khdil legng cla khoi 14 lwdn hoan, kg's

5.14.45 QrLCw, Ton thit do nuée lam mat, W

Tén thit nay xay ra khi nude 1am mat (b&n ngodi & hei hodc ngeai vang tuin hoan nudc) Ly d nang
lverng tir 16 hoi (vi du: c&c clra 16 hod duwege Jam mét bang nwére, céc thidt bl Bm ngudi tro ...,

Khang durcre xem xét hai tan dbi vai cimg mal 40 thét {wi du; néu tan that do nhiét vt Iy trong tro xi d&
duge xac dinh dura trén nhigt 38 cla tro xi di vao ba lam ngudi tro x7 thi khang tinh thém 1én that lign
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quan dén bé lam ngudi tro x7). Tneding horp nhigt 48 cla tro xi duoe do sau bd [am ngudi tro xi thi ndng
Itrerng duroie hédp thu bai bé [am ngudi tro xi phai duge cing vao tén that cla 13 hol,

QrLCw =Y MrCwn{HWLv- HWEn), W (183)

trong d4:
MrCw 1a luw hrong khéi legng cia nuwde lam mat tai vi i z, kgis

5.14.16 OrLAdc, Ton thét do gian dng b gia nhiét khang khi dwee cp nhigt tir bén trong o, W
Truérng hop gian dng gia nhiél so bd khéng khi duge cap nhigl bing hoi tir 10 hai thi pham vi 18 hoi
duee xac dinh bao ghm cac gidn dng gia nhig! so bd khong khi. Ton that 1 tich sé cia luu lweng nudc
npwng tr cac gian dng gia nhigt so bd khéng khi nhan véi higu entanpi gitka nwde ngung Hr cac gian
fing gia nhigt sor bd khiing khi vA nudc cip di véo 16. Dong nirdre ngueng khang dwge dua vao phdn nang
Irgyng @Au ra ela b hei

OrlAc = MrSI36{ HW 36 - HW24), W (184)

5.14.17 Chuyan dAi tdn thit tinh theo mirz ndng lwong sang thn thit tinh theo % ning lwgng diu
vao tir nhién liéu

Thn that tinh theo mirc ndng legng co thé dugc chuyén dai sang tdn that tinh theo % néng lrgng dau
vao tir nhién fiéu theo céng thiFc sau;

Crlk

e (185)

OpLk =100x

5.15 Nhiét déng gdp

Tiy thube vae phurong phép xéc dinh, cac dong nhigt dong gép duge chia thanh hai loai sau day:

{a) Cac dang nhiat déng gap duge bidu thi bing phin trém ndng [rong d4u vao tir nhign Bau, vi du:
nang lugrng trong khang khi di vao 18,

{B) Céc ddng nhi#l @5ng gop durec tinh toan theo mikc nang legng trén mot don v thdr gian, vi dy: ndng
lwgng durge cung cép tir dign nang clia céc thiét bi phu trer,

5.15.1 OpBDA, Nhiét ddng gép tir khéng khi kha cip vao 16, %

CpBDA = 1002 MgDA» HDAEn , % {188)
trang J6:

HDAEn la entanpi cia khang khi khé & nhigl §d trung binh cla khong khi di vao & {TMndEn),
Jikg. Day 12 gi& tri trung binh ¢ trong b cla cac ngudn khang khi khéc nhau ddng gop
viio MgDA.

MyDd4 1 tdng heong khang khi kha di vdo 16 hoi twong (ng val ty & khang khi thira tai dAu ra
dugc sir dung 88 tinh kndi lrgng khal khd, kgl

5.15.2 JpBW4, Nhiét dong gop ti ham heong dm trong khong khi cip vao Ia, %
OpBWA = 100x MFrWd < MgDd = HWvEn, % {187)
trong do.
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HWvEn la entanpi cia hoi nuwde & nhigl do trung binh cda khdng khi di vao pham v 16 hoi
(TafmdEn), Jkg
5.15.3 OpBF, Nhigt déng gop tir nhiét vat Iy trong nhién ligu, %

OpBF = —H[?;'%F-HF&; % (188)

trong do;
HFEw 14 entanpi clia nhién liéu & nhiét 36 nhién ligu di vao pham vi ld hoi tai cde vi tri (1), (3),
hodc (4), Jka
5.15.4 OpBSlf, Nhiét déng gdp tir qua trinh sunfat héa, %
Sunfat héa 14 phdn Ong cla SO: vii Ca0 va oxy dé tao thanh CaS04 va day 13 phan (ng tda nhigt.

MpSF
BSIf = MFrSe-
ey * HHVF

HrSIF L % (189)

trong dd:
HrSlf la nhigt sinh ra trong phan &ng clia S0;, Ca0 v& xy 0 tao thanh CaS0, trén mdi kg
leu huynh duege khix, 15660 klikg
MFrSe 14 ty & khéi lwong elia lou huynh duge khiy, kalkg
5.15.5 OrBX, Nhiét déng gép tir ndng lwong cla cac thiét bi phu tro, W
Cdc thiét bj phy trey dién hinh bao gdm may nghién than, quat tudn hoan khdl, quat khéng khi ndng cAp
mét v bom twan hodn Id hoi.

Khéing duoc tinh nhigt dbng gép cho quat ddy, quat khdng khi lank cép mot va céc thidt bi khac vi nhist
dang gép da dwoe tnh todn dira trén nhidt 36 mdi chét do duge khi ra khai cac thidt bi do. (VT dy: khi
nhigt ddng gbp duge tink todn cho khing khi di vao 18 vao thee 5.15.1 thl ndng lwong duge bd sung bai
quat 3y va quat clp mét 35 dwoe bao gdm trong do, vl vay vidc cong th&m nhiét déng gép tir didn néng
clia guat 5212 tinh hai lAn d8i véi ndng heemng duoe bd sung),

5.15.5.1 Bdi véi cdc thiét bj dwge din ddng bing hoi nuére

" MrStX (H5En - HSJ‘LV].EX

BY
or 100

W {190}
frong dé:
EX 14 hiéu sudt fruyén ddng tong thé, bao gbm higu sut tuabin va co cau truyén ding, %

HStEn 1a entanpi cla hoi nwde duge cung cp 88 dan ding cac thiét bj phu tro, Jikg

Hstly 14 enfanpi tai ap suAt hoi thoal va entropi ban d8u cla hei nurde diegs cung cdp dé dan
déng cac thiét bi phu tro, Jikg
5.15.5.2 Béi vai cac thiét b dwge din dgng biing dign
QrHX-Q.YxCJ%.W (191)

frong dé:
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ci= 1w
EX  la higu sudt tuydn ddng thng thé, bao gdm cac gis ti nhie hidu suft ddng co, hidu sudt
khorp ndi dién va thily lyc, va higu sudt co ciu truyén déng, %

ax 12 néng hwgng diu vaa cho cac co ciu din d6ng, J

5.45.6 QrBS55, Nhiét déng gop tir nhiét vat Iy trong chét hip thu, W
OrBSh = MrShx HShEn W {192)
trong da:
HShEn & entanpi ciia chét hip thy di véo pham vi 16 hoi, Jikg
MrSh heu leging khél lwgng cla ehét hap thy, kgis

5.15.7 OrBWAd, Nhidt dong gép tir ndng lweng dirgc cung cap béi ham lwgng dm b sung, W
Cac vi dy dign hinh vé ham legng #m bl sung ki hei ding @& thdi byi va hoi dé t&n swreng nhién liéu,

OvBWAd = Y MpStEnz( HStEnz — HWRe) W (193)

trong do:
HSiEnz & entanpi cla ham lweong &m bd sung d1 vao pham vi 1 hoi, Jikg
HWRe 18 entanpi cia nwére tai nhiét 44 tham chidu, Jikg
MrSiEnz 1 lvu lrong khéi legmg cla ham hrgng 3m bd sung tai vitrl 2, kais

5.15.8 Chuyeén ddi nhigt déng gdép tinh theo mixc ning lrgmg sang gia tr tinh theo % nang lweng
diu vdo t nhién ligu

Nhigt dang gop dwoc tinh theo mirc néng hrgng oo thé duge chuyén dbi sang gid tri tinh theo % ndng
Irgrng d&u Ao 1y nhién Béu theo cang thirc sau:

100 275k o
0pB =100x £ (194)

5,46 Tinh todn do khong d3m béc cua kit qua thi nghiém

Céc phép tinh 34 khéng d3m bao duoce trinh bay duwdi diy cling véi cdc phép tinh trinh bay trang 5.2.4,
b thé dwge st dyng dé phan tich 3¢ khéng ddm bao trde va sau thi nghigm,

Phan tich d& khang dam bda trede thi nghiém co thé cung cdp nhimg thdng tin quan trong va gidm bot
cang stre can thiét 3é tinh todn 60 khéng dam bao sau khi hoan thanh thi nghiém. Phéin lén céc wée tinh
vé @9 khadng dam bdo hé thang cb thé dugc thye hign trede khi bat Gau tién hanh thi nghigm.

B2 tinh to&n d% khéng dam bao sau thi nghiém, phai hoan thanh 14t ¢ cés tinh todn vé d3c tinh cda &
hoi truée khi bt ddu tinh todn ¢ khéng dém béo cia két qua.

Dusin Fay trinh bay cac hudng din chung d2 tinh toan d3 khéng d3m bao lién quan dén thi nghiém céc
dac tinh ki thuat cla 1 hoi,
5.46.1 Hé sd dé nhay
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Céac hé sb 46 nhay thé hign &nh hudng tuyét d4i hodic trong ddi elia médt tham sé do hrdng dén hidu
sult tinh todn cda 15 hoi holic cac két qua tinh todn khae,

H& sé da nhay o tinh loan bdng cach thay ddi ty y gia trj clia mat tham sb. Sy thay ddi gia i cha
mét tham sd do 66 thé duge tinh toan tir cang thire sau:

PCHOPARxXyg) o (PCHGPARX U)
L

(
CHGPAR =
oo 100

{195)

trong 84:
CHGPAR  1a mirc thay d3i gia t4ng gid trj clia mét tham sé do
PCHGPAR |4 phan trdm thay ddi trong gid i clda m@t tham sé do. Gia tr| khuyén nghj ddi véi
PCHGPAR 12 1,0%. Néu gid trj trung binh cla tham e8 do duege béng 0, thi cé thé nhap
Va0 bt ky mét mire thay 641 gia t8ng gia trj nhd nao.
U lagiatritrung binh tich phan clia mét tham sa do dwrge. D€ md rdng cac hé 58 do nhay,
cn lwu ¢ siv dung ede don vj khang duoc bing O (nhw nhigt do tuyst doi va ap suat
turyét i),
Xz 12 gid tr trung binh 6 hoe cla mdt tham sé do drge. Xem djnh nghia déi wii gid i [
trén a8y d8 luu ¥ v& vide st dung céc don i,

Trang trwéng hep Xaw rét nhé hodic bang khdng, thi CHGPAR cd thé 14 bt ki gia sé nhd nac cla X

Hé 56 39 nhay tuyét ddi duge tinh todn cho mGi tham sb do duoc t cée obng thire nhu dwéi day, trong
dé hiéu suft nhign lidu duoe xem x&t 1 k&t qua cin quan tam:

RECAH -
ASENSCO = _ﬂ:'__LM {196)
CHGEAR

rong db:
ASENSCO 14 hé 56 60 nhay tuyét dbi cho mét tham sb dwee do, % higu suét trén mai don v| tham
sd da durec
EF  I& hiéu sudt nhién lidu cia 1o hei dugc tinh todn theo théing s thyc té {do dugc)

RECALEF  1& hiéu sudt nhign lidu cla 10 hoi dwoc tinh todn lai béng cach & dung gia tri
(X +CHGPAR) hode (LHCHGPAR) thay cho gia tri X heac U trong khi 14t ca cée tham s
do khac durge gily nguysn

Trong moi triwémg herp, khéng Jurec eoi hé sA 44 nhay tuyét ddi 1 nhd hon dung sai hai tu 341 vai phép
tinh higu sudt. Néu o6 gié tri nhd hon, thi hé 36 nay phéi dwge xem 12 bang 0. Xem 5.7.3 v& dung sai hdi
tu 4] v viec tinh todn higu suft.

Céng thire trén thé hign heé sb 4§ nhay lién quan dén higu sudt cia I6 hoi. Tuy nhign, dang céng thiee
nay ¢ thé duge s dyng cho bat ky két qua tinh todn nas nhie nding luong ddu ra, luy leong nhign gy,
by 1& camxifieu huynh, v.v., bang cach thay cac gid i cho £F va RECALEF.

Hé sé §6 nhay tueng déi duge tinh taan cho tikng tham sb do e theo cong thive sau;

RSENSCG=_-_-_-_—_(AED‘S$“XM} hodc L____ASENEE'ORU} (197)

frong da:
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EF  lahigu sudt nhién ligu cia i hoi, duge tinh todn theo thang sb thips 1 (do dugc)
RSENSCO  lah& sé dd nhay teong d8i cho mot tham sb duoe do, % thay ddi trong két qua trén
méi % thay d4i trong tham sd dvoe do
5.16.2 B§ khong ddm bdo nglu nhién vi bic tw do déi v&i 49 khiéng dam bio nalu nhién
B4 lach chudn cla gia tr trung binh (86 khang dam bao ngdu nhign) cda hidu suét tinh toadn cla 16 hoi
dwrore xdc dinh bang cach kit hop 63 léch chudn clia gia trf trung binh cla tAt cd cac tham sb duwgc do
thea quy téc can bac hai cda tng kinh phrong.
STDDEVMN, E[(,:szwsca x STDDEVMN, )’ J (188)

e
treng do6:
ASENSCO,  gié trituyét 84i cia cac tham sé duge de
N 12 s 4 khéng dam bédo ngdu nhién (d léch chudn cda gi tritrung binh) clia két qua
STDDEVMN;  |add léch chudn clia gia tritrung binh d&i véi tham s duge da
STDDEVMNz  la hé sd 83 nhay tdng thé 4&l vai tham sé duoc do i
36 bac Wy do ddi vai 33 khang dam bdo ng3u nhign dwac tinh theo cdng thire sau;

STDDEVMN!
}v-':(,assﬁsca, x STDDEVMN, )’ (199)
DEGFREE,

DEGFREE, =

=]
‘trong dd:
DEGFREE, 1a bac r de 461 v&i tham sé do dwgc |
DEGFREER 14 bac tw do 361 v&i 49 khdng dam bdo ngdu nhién
5.16.3 Thanh phan ngdu nhién ciia 44 khéng ddm bao
Thanh phén nofu nhign ciia 4 khing dam bio duwgc tinh tir 46 1§ch chudn cla gid tr trung binh cla két
qué theo cdng thirc sau.
URC = STDTVAL x STODEVMN,, (201)
trong d6:
STDTVAL |4 gid tri r cha phan bd Student hai phia duoc danh gid déi vé bac Iv do cla két qua
(DEGFREE )
URC & thanh phan ngdu nhién cia d) khing dam bao
5.16.4 DS khéng dim bio hé théng
Cc tinh toan da khéng dém bda hé théng duge wée tinh dua trén phirong phép xéc dinh gid tr cla
tham sé do. Cac dd khéng d3m bdo hé théng co s& ddi véi mai tham sé do duorc két hop thea quy tée
can bac hai cia téng binh phuang.

1
S5, = Lzm] {201)
trong do;
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M 1 s&lugng cac thanh phén trong hé théng do ledng tham s6 |

SYS 14 gioi han @9 khang dam bdo ha théng clia tham sd do i. Don vi tinh 48 khéng dam bdo
hé théing 14 cing don vi vdi tham sé duoc do,

SYS a3 khdng d3m bao hé théng cla c4c thanh phan riéng 18 duere sl dung € xac dinh gid
tri tham sd j, Luu § vé don vi nhu trén,
Bac tw do ddi voi dd khong dam béo hi thing phéi duege |4y bang 80, twromg Gng vai pham vi xac sudt
1&10% trong céc e tinh v 44 khang d5m bdo hé thang (xem 7.5.5).
DEGFREE, = 50 (202)

5.16.4.1 B4 khang dam bdo hé théng lién quan dén cac tham sé do khing dbng nhét theo vi tri
trong khéng gian

C4c md hinh tinh todn d& wde tinh 44 khong dam béo hé théng lién quan dén céc tham s do khdng
@4ng nh&t thea vj trl trang khang gian (c6 gid trj thay dbi theo cd knéng gian va thoi gian) sik dung mat
bign goi 14 chi 56 phan bé theo khang glan (SDI). SDI Gwgc tinh theo céng thire sau:

12
soi =[-;?‘é(z,-z}‘}' (203)
Céng thive durdi day duge dé xust si dyng eho tich phan so!
sDr
=EEI}T {204)

trong d¢;
N las6digm trong ledi do
SDr 1a chi £6 phan ba thea khang gian
SYSNI 14 66 khang dam bdo hé thong theo tich phan s8
& I gid tej trung binh tich phén cia »
z la gia trj trung binh theo théi gian cla tham sé dwge do
Cén lvu § rAng méc di SDY duegre tinh gidng nhee 66 1ach chudin, nhung cd sy khac bigt dang ké vé ¢
nghia théing k& gitva hai dai lwang nay.
5.16.4.2 DO khong ddm bdo hg théng cla két qui
B4 khang ddm bae hé théng cila k&t qua cling duc tinh theo quy 14c can bae hai ciia thng binh phuong.
S¥S, = i{ ABSENCO, x SYS,)’]M {205)
o=l
trong déx
§YSz I 3§ khang dim bao hé théng tdng thé cia két qua thi nghiém
B¢ khang dam bao hé thng cla két qua co thé co gia tr dirong hode am, Néu dé khang dam béo hé
théng c6 céc qid trj dwong va 8m khang déi xtrng thi céc qid tri duong vé &m phai dwee tinh todn rigng.
Déu cla tich s& (ABSENCO; = S¥S,) s& xac dinh xem dai ligng nay dugc tinh tdng véi do khang dam
baa he thdng duwong hay 8m.

146



TCVN woone: 20xx

5.16.5 Bg khéing dam bdo cua thi nghiém
B4 khéng dém bdo cda thi nghidm dirge tinh todn tir cde thanh phan ngdu nhién va ha théng cla a8
khang dam bao téng thé.

UNC =5TDTFAL{LRC‘ +[ST:‘ I| (208)

trang daé;

UNC I4 00 khdng dam bdo cla thl nghiém
Si4 trj £ clla phan b Student hal phia dua xéc sudt tin cay 95% va béc ty do cia két qud, Bang 22 thé
hi&n gi4 1r # ciia phan bd Student phiy thude vao bae (i do. Gid tr bing 2 dros ap dung §6i véi 30 béc
t do trér 180 (theo ASME PTC 18.1, gia fri bng 2 dugc d& xudt cho céc béc ty do teong ddi lom). NGi
suy trong béng duge thue hign bdng cach st dung céc bic r do nghich dae,
Gid tri r clia phan bd Student dugc tinh thea cfing thive saw
232 a i 0,799 4,446

t=19594+ ¢ + (207
) DEGFREE DEGFREE' DEGFREE' DEGFREE' )
Sé bac tur do d4i véi két qud tdng thé cla thi nghiém duge tinh thea efing thirc sair
1 H
[( SE;S £ ] +(Uﬁcj‘]
PEGFREE e = [SFE* ]“ {208)
IR 2

DEGFREE, 50
B khang dm bdo cia thi nghiém phai dugre tinh rigng cho ¢ déi gid tri dwong va dai gid tri 2m néu 4
khong dam bao hé théng khéng déi xing.
Bing 22 - Bang gi4 tr t ciia phan bd Student hai phia véi xéc sudt tin cay 95%

Bic ty do i Bic tw do f

i 12.708 18 2120
2 4.303 17 2110
3 a.182 18 210
4 2778 19 2.083
5 2.5M 20 2088
6 2447 21 2.080
7 2.365 22 2074
8 2,306 23 2089
q 2,282 24 2.064
10 2.228 25 2.0680
11 2.201 26 2.058
12 21479 27 2.052
13 2.160 28 2.048
14 2145 29 2.045
15 213 30 tr& 1&n 2

147



TCWVN 14224:2025
517 Céc thdng sd vdn hanh khac

Trong mit sé trudng hep 6 thé cAn phai tién hanh thi nghiém kb hoi voi céc théng s8 van hanh khac
v&i cong sudl va higu sudt dinh mirs. Céac thi nghigm phai tudn thd cac quy dinh vé phireng phap da
lwémg va céc ghd trf durore chdp nhan d8i véi 49 khdng ddm bda cla két qué dwec cac bén tham gia thi
nghiém déng thuan trede khi thi nghiém.

CAn d4c bidt heu ¥ cée khuyén nghi trong 3.2.5.2, 3.2.5.3 vA 3.2.6 34 d3m bdo didu kign van hanh va cic
didu chinh trong hé théng digu khifn khang gay dnh hiréng bét ioi dén céc thl nghigm,

5.17.1 Cong suat dinh

Céng sudt dinh 14 lwu veng hol In nhéAt ma |6 hol e khé ndng tao ra (ban obm e ché 48 x4 15 va cung
cép hoi phu duge quy dinh) & ap sult va nhigt 06 cu thé trong mat khodng thv gian gigi han ma knéng
lam hw hong edc b phén cla 16 hoi.

Céng suat dinh ¢6 thé duge do tnre tiép (gid t MrS132) hodc dugc tinh toan i vy leemg khdi lveng
clia nuére ehp, niede gidm én va nude x3 16,

Luu legng nurde giam 4n cb thé duoc do tnre tiép hosic dwge xéc dinh bing can bang nang luong (néu
khéng do).

Trwérng hop khéng do lwu hreng nude x4 16 thi leu leong ndy b thé dugc x&c dinh 1 vidc céi 33t van
*a da duge higu chudn hodc bang can bang nding leong tai khu v thu hdi nhigt xa 1a,

Céc dir liéu can thiét d& xde dinh cong sut dinh dwere t6m tat trong Bang 7. Trudre khi thi nghiém, nhikng
nbi dung sau day phai dugc cie bén tham gia thi nghiém xac djnh va thong nhat:

{a) Théd gian chay thi thidu trang “khodng thei gian gicd han”,
{b) Ap sudt hoi v nhiét 85 hol,

{c) Ap sudtva nhigt 4 etla nwde cép.

(d) Ty e xa Ib.

§.17.2 Nhist & hoi
Cée dir isu cén thiét 6& xac dinh cac déc tinh nhigt d5 he clia bd qua nhiét hodc b tai nhiét va pham vi
kidm scét dirgic néu trang Béng 8.

5.17.3 Tén that 4p sudt

Phuong tién do va phireng phap do dé xéc dinh dd chénh 4p cla hoi va nuée (nghia 12 t6n thét ap sudt
trén 16 hei hode mdt bd phan cy thé cla 1a hei) duge néu trang 4.5 4. Gac phirong tién do va phuong
phép do &8 xdc dinh 46 chénh &p clia ddng khang khi hode khoi (nghia 12 tn tht 2p e hit trén 1B hoi
hodc mdt bé phdn ey thé cda 16 hoi) duore néu trong 4.5.3.

5.17.4 Ap suét tinh
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Phurang tign do vé phueng phap do xéc dinh &p sudt finh cla hol va nwde duge néu trong 4.5.4. Céc
phuong tién do v phirong phap do xée dinh Ap suft finh ctia khéng Khi va khél duge ndu trong 4.5.3.

5.17.5 Nhiat da khoi ddu ra

Cac dr igu cin thiét aé xac dinh nhigt dg khéi dau ra duoc néu trong Bang 9. Phuong tién do va phuong
phap do nhiét d9 khoi duge néu frong 4.4.3. Quy trinh tinh toén a2 xac dnh nhigt d6 khéi ddy ra dugc
higu chinh (TFzlwCr) duge tinh bay trong 5.18,2.

Quy trinh tink todn dé x4c dinh nhidt 48 trung binh elia khal dAu ra (TMhFglvCr) dwge trinh bay trong
513 3.

5.17.6 Rd Igt khéng khi

Lwging khing khi 1 lot qua vé 1o tai cac vi tri ¢d the da thanh phan khai thai oo the dwoc xée dinh bang
cach so sanh mirc chénh léch lrgng khdng khi thiFa hodc lwu lgng déng khong khi frén cac bd phan
cén khdo sat. Tdng Igng khong khi rd lot do 13p dat cing cb thé dwec xac dinh bing cn bing nang
hrgng qua bia sdy khaing khi, DiF lidu cin thiét 32 xdc dinh ty 18 khang khi thira duge néu trong Bang 13.
Quy trnh tinh todn heu legng va ty 18 khang khi thira duge trinh bay trong 511.

Lirgng khéng khi rs lot Seroc bidu thi béng mire gia tang trong 1 1& phin tram khéng khi thirs,
MpAl =100 Xpdz2 — Xpdzl), % {209)
trong da:
Mpdl |21} 18 phan tram theo khdi krong khang Khi rd lot

Yodel  1&1j 18 phén trdm theo khdi lrgmg clia khong khi thira tai phia truég vi tri lay mau

Xpdz2  1atj 18 phdin trém theo khdi legng clia khing khi thira tai phia sau vj tri Iy mAu
Cing thire trén day ap dung @8 tinh todn murc rd ot khéng khi gitra hai diém cé thé do duge ham lrong
Oz trong khi khi i vao va & ra khdi b phan cn khdo st (v du: thiét bj khi byi trong khai néng).

Trong c4c 18 hoi i ba sdy khang khi kiéu thu nhiét (b3 trao 331 nhigt iy khéi 88n khéng khi), d5 rd lot do
14p 33t giira cira thot khang khi cita bé sy khéng khi va diém do ham lugng Oa trong khéi cd thé duge
Hnh todn b3ng can blng ndng legmg. Ly lugng khang khi cip dén cac diu ddt (va may nghikn than,
néu o) cb thé dwoc tinh todn bing can bing nang heong tai bg sdy khang khi diga trén feu kegng khéi
di vio b sdy khang khi va nhiét 83 do dwge ciia khang khi va khéi di vdo v2 di ra khoi bd sy khong khi.
Mrc rd gt khéing khi do lp 3t giGa clra thodt khang khi clia bé say khong khi va diém do ham lugng
©: trong khéi (thudng 1 vi tri khdi ra khdi cum sinh hoi hode b9 hdm nude) eé the dwgc tinh todn b
mirc chénh léch gitra luru leong khang khi Am dwoc xée dinh tai diém do hém leeng O; vé heu lueng
khéng khi &m ra khdi b sdy khang khl.

TAl ¢4 cac luu lvang khéng khi va leu kegng khdi duege tinh todn theo cin bing phan tng chay theo cée
myc 5.11 v& 5.12_ Khi cd tir hai bd say khdng khi cing laai trér 1én thl cd thé gid dinh I lrgeng gitra cac
b sdy khdng khi 18 bang nhau, Néu thipe hign do beu lapng khéi hodc lu Tiegng khang khi dé xéc dinh
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su khéng cn bang, thi ty 1& cda két qua do s& dugc sir dung d& higu chinh luu hreng khéi hodc luu
Iwgng khang khi dwere tinh tedn theo can bdng phén Gng chay.

Biéi véi cac 1d &8t than phun co h@ théng khang khi lanh cdp mit, xem 5.13 ve phrong phap tinh todn
khai lugrng khang khi va khai,

5.17.8.1 MpAhLg, Mirc lot gié cla bd say khong khi, %
M It gid ctia b séy khang khf 12 téng luong khdng khi b lot tir 1At e3 cdc dong khéng khi sang dang
khdi ban trang bé séy khing khi, tinh theo mau khéi 4m, va durec bidu thi bing phan trdm luu eong khii
Iirprig elia khdi 1 véo {chua bi pha lodng). Ly ¥ gis tri duge tinh todn nay bao gbm kAt ky lrong khéng
khi x&m nhap nao cd thé xult hign gita clra khai di vio ba shy khang khi va mat cit thi nghiém trén
dirdng ra cda khai.

ijldquf_u— Mgk, gﬁn]

Mpdhlg =100
G % MgigEn

% (210)

trong do:
MgFgEn 12 khéi lrgng khai m di vio bé say khong khi theo ty |& khang khi thira (tinh theo ham
lwomg O do duere) trong khoi di vao b sdy khdng khi, kald. Xem 5.12.9
MgFglv 13 kh&i luong khéi dm ra khdi bd sdy khéng khi theo ty 1§ khang khi thiza (tinh theo ham
lvgng Oy do dugc) trong khéi ra khél bd séy kh@ng khi, kglJ. Xem 5.12.9.
5.18 Higu chinh theo cde didu kién tiéu chudn hodc didu kign thidt ké

Trwirng hep khang thé thi nghiém 18 hoi vl nhién lidu tiéu chudn (hode nhign e thiét ké) va & chinh
wAe dibu kién van hanh tiku chudn (hose didu kisn thiét k&) thl phai tinh todn higu chinh cae két qud thi
nghiém theo cae didu kign téu chudn (hodc cac didu kién dwot quy dinh trong hop déng) d8 so sanh va
danh gia hiéu sudt va céc dac linh van hanh mét cach xac dang,

Céc hidu chinh dbi véi higu sust bao gdm: sl dyng nhiét 4§ khdng khi dau vaio tiéu chudn hode 35 duroc
higu chinh: hidu chinh nhigt 66 khai dau ra cda bd sdy khbng khi thea cac sai léch gilea didu kign thi
nghiém va disu kién tidu chuan; va lap lai cac tinh todn higu sudt vdi nhign gy iéu chudn hode thiét ké
v4 cac tham bién van hanh khac,
Cée higu chinh chi thire hién a8l vai chc sai léch gitra didu kién thi nghiém véi Giéu kién thiét ké, khang
thiee hign ddi v cde thay d3i vé phu tai. Sai lech gitra phu tai myc tiéu va phy tai thus 88 khi thi nghiém
khang durge virgt qua 5%. Mic chénh [&ch gilra hisu sut thi nghigm va higy sut dvoe higu chinh dy
kidn trong khodng 2 - 3 %.
5.18.1 T4 FaCr, Nhiét d6 khong khi @3u vao duwoc hidu chinh
Méu nhiét 84 khiing khi &i vao duwdng bao thi nghigm (T48 — nhigt @5 khdng khi di vao b siy khang khi
hodc 15 hoi) dege &n dinh tede, thi nhigt 46 khéng khi du vao duge hiéu chinh 1a nhigt 48 thiét ké cda
khang khi di vao lé hei (TA80s).

TAEnCr =TARDs "G 211)
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Né&u nhiét d5 thidt k& cda khang khi di vao Ia dya frén nhidt d5 thidt k& cla méi tnedmg xung quanh hodc
nhiét & quy dinh cho khéng khi di vao quat, thi tiy thude vao trang théi hoat dgng cla gidn dng séy
khing khi sor bé trong qua trinh thi nghigm, nhigl dé khang khi d4u vao dwoc hidgu chinh s& droc xéc
dinh nher sau:

(a) Gidn dng sy khong khi so bé khéng hoat déng. Nhigt d9 khang khi G4u vao dugc higu chinh 12 nhigt
dd khang khi di vao I3 trang qua trinh thi nghigm cang wai mirc chénh 1&ch gira nhiét do thiét ké clia
khdng khi di vaa quat va nhigt da thyc 18 khéng khi di vao quat trong qua trinh thi nghiém,

TAEnCr = TAS +(T46 D~ T46) , °C (213)

(b) Gidn dng sy khéng khi so bé cb hoat ddng (hodc Irsdng hop thiét ké khang cd gidn dng sdy so bd
khéng kh), Nhiét 38 khdng khi dau vizo dwge higu chinh B nhigt @8 khang khi dAu re clia qual trang
qua trinh thi nghiém cing v&i mirc chénh lach gika nhiét 45 thiét ké cia khdng khi & vao quat va
nhigt 8 thec t& cla khang khi i vao quat trong qua Irinh thi nghigm,

TAEnCr = TA7 +(T46 Ds—TAG), °C {213)
trong da:

TAS, TA6Ds 13 nhigt 60 thist k& va nhigt db thug t trong thi nghigm clia khéng khi di vo quat, *C
747 & nhigt 40 thye 8 trong thi nghidm cta khang khi ra khai quat, °C
T48 1A nhigt 46 thue té trong thi nghiém cda khong khi di vao bj sdy khang khi, °C
T48Ds  lanhigt 30 thidt ké cla khing khi i vao b sdy khang khi, °C

Higu chinh nhigt déng gép d5i voi nhimg thay ddi v& nhigt dé thuc té trong thi nghiém cla khdng khi ddu
vao thanh nhiét 49 khong khi ddu vao dugc hiéu chinh thyc hién bing cich thay thé gid trj nhist 43
khang khl dAu vao duge higu chinh cho nhiét 45 thire t8 trong thi nghiém trong cdng thire nhigt déng gdp
dugc dp dung, DA vdi cic 10 hei b b sy khéng khi, nhiét 8 khong khi du vao diec higu chinh cling
I& mét trong cac higu chinh nhiét 4 khéi thoat ra khéi b sdy khong khi,

5.18.2 Nhigt ¢ khoi ddu ra

Khi &p dung higu chinh nhiét 86 khoi du ra, viéc higu chinh céc tin thit duge thirs hign bdng céch thay
thé nhiét dé khoi diu ra duge higu chinh 841 véi cae didu kién thi nghigm trong céc cong thirs tinh tén
that durgre &p dyng.

5.18.2.1 Céc 16 hoi khéng e6 ba siy khang khi kidu trao déi nhigt tir khéi dén khéng khi

MNéu duge cac bén tham gia thi pghiém abng thuan thi nhiét 38 khoi dau ra b thé durere higu chinh dipa
trén cac 48 thi higu chinh cla nha san xuét dbi vai cac sal lech so vai didu kign thiét ke,

5.18.2.2 Cic 16 hoi cé ba sy khéng khi kidu trac dbi nhiét tir khéi dén khong khi
Nhigt 36 khdi du ra phél duoe hiu chinh adi vii cac dibu kign tidu chudin hodic Eidu kign thidt ké dya
trén tinh néng cla bd sy khong khi si dung trong thi nghiém. Céc bén tham gia thi nghidm 4 thé théng
nhét sir dyng ASME PTC 4.3 (nhw mé t& duwdi 38y) hodc siF dung mdt phieong phap tinh todn khac che
phép thyc hién due cac higu chinh cin thidt

TFelvCrDs = TFglvCr + TDITAEn+ TDiTFgkn+ TDiMrFgkn+ TDiXr , °C {214)
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ThiMrFgkin |a mire higu chinh nhigt 46 theo lwu lrgng khéi lwong cla khai di v, °C
TDiTAER I4 mire higu chinh nhigt d¢ thec nhiél &8 khang khi di vao, "C
TDiTFzEn |4 mire higu chinh nhigt 34 theo nhigt 89 khai & vao, °C
TDiXr la mire higu chinh nhigt 46 theo X-ratic khéc véi thigt ké, °C
TFelvCr 14 nhiét @5 khai ra khdi bg sdy khdng khi duec hidu chinh wéi mire lot gid cla bd shy
khéng khi bdng 0 va dwere sl dung & tinh toan higu suat (khi thi nghiémy), °C
TFglvCrDs  lanhiét d4 khoi ra khoi bd sdy khang khi dugc hiéu chinh theo diBu kign thiét ka, °C
Luru hrgyng khéng khi 12 tdng elda cée ey lvgng kndng khi cap mét va khdng kni cap hal ra khdl b say
khang kh. Nhiét d& khéng khi d3u vao & nhigt dd trung binh o4 trgng 5o clia khdng khi di vao cac ngan
gia nhigt khang khi cép mat va khéng khi cp hal, dwoc tinh trong s6 dia trén lvu lrgng khéi lrng cla
khéng khi di ra khdl cde ngan gis nhigt khdng khi cip mdt va khing khi cdp hai.

Dudi day trinh bay phuong phép tinh todn cac dai lwomg trong céng thire (214) va cac yéu &6 lién quan
dén vige A& wac dinh nhigt @ khéi d4u ra dirgic higu chinh:
(a) Nhiét o khong khi di véo:

TAERCr (TFgEn - TFglvCr) + TFgEn(TFgLvCr ~TAER)

TDITAkn =
(THFigkn~TAEn)

—TEglvCr  °C {215)

trong dé:
T4En 1 nhigt 60 khang khi di vao bd say khong khi, *C
TdEnCr 13 nhiét @6 khang khi di vae duge hidu chinh, "C. Xem 5.18.1
TFgEn  lanhigt éj khai d vao bd sdy khang khi, °C.
(b) Mhigt &5 khdi dF vao. Vigc higu chinh nhigt db khéi di vdo phéi durgc cac bén tham gia thi nghiém
ddng thudn. Cac trwémg hop co thé dp dung cée hidu chinh do nhiél 9 khéi dAu vao sai léch voi
digu kign thiét ke bao gdm;

(1) Céc thiét bi trong pham vi id hoi khtng phai do nha san xudt kb hoi cung cap (vi dy; thidt bi kiém
soét phat thai khdi néng— HAQC). Trang trsmg hep ndy phal sir dyng mikc gidm nhigt 46 duos
chi Gnh cho céc diém dAu va cudi cla thidt bi d& xac dinh nhist 3o higu chinh ciia khéi di vao b
s&y khdng khi dya trén nhiét do khdi thire t& do dwoc khi §i vao thist bj da.

(2} Mhiét d§ dau vao cha nude clp, khi nhigl 33 nwde clp vio 16 ¢b sv khac bigt dang ké so véi
didu kign tidu chudn hodc didu kign thiét ké,

{3) Sai léch so vdi nhién liéu quy dinh trong hop dbna, khi nhign liéu thi nghiém cé sur khac bist
dang ké so véi nhién &y guy dinh trong hop ding.

Mirc higu chinh nhiét @ khéi dhu ra do nhidt d¢ khél d4u vao khdng theo ding thiét ké cé thé durac

tinh theo cng thic saw;

152



{c)

(d)

(=)

TCWN xxaae: 20xx

TFgEnCrDs(TFgLvCr - TAER)+ TAEn(TFgEn—TFgLvCr)

TDiTFgtn=
[TFgEn—-TAEh)

~TFglvCr,°C  (216)

trong do:

TFgEnCrDs  la nhigt 33 khdi d3u vao Gugc higu chinh theo diéu kign thigt k&, °C
Leas huong khéi luong ciba khoi & vao bd sdy khang kil B2 xac Sinh hidu sudt dugc higu chinh, nhiét
3 knhoi di ra khdi bd sy khong ki ¢d thé duroe higu chinh do sie sal léch gitva luu keong khéi di vao
bé sy khang khi trong didu kién thi nghidm va It lweng khoi 8 vao bd sy khbng khi theo didu kin
hop ddng. TDiMrFgEn cf thé x4c dinh theo d& th] hidu chinh dwye cung cip bdi nha san xuét bé
say khong khi.

Ty 56 nhigt dung (hay cdn gof 13 X-ratic). D& xac dinh higu suét dwoc hidu chinh, nhitt dd khai dAu
ra cia b sdy khdng khi ¢4 thé g hidu chinh d4i vai sy sailéch vd 1y 58 nhigt dung tinh todn cho
céc didu kign thi nghiém va ty & nhi#t dung tinh tadn cha cée gia tri Awee hidu ehinh 441 véi hidu
suét va nang hrong dAu ra cda 16 hoi thee hgp 8ng. TDiF ¢ thé xac dinh theo dé thi higu chinh
dwrge cung cap bédi nhd san xuét b sdy khang khi,

Higu chinh géi véi luur lugng khéng khi héa trén méy nghién cho cée o hoi khéng od bd sdy khang
khicdp mét Trudng hop s dung khdng khi hoa trin, nhiét da higu chinh cla khdng khi ra khai bé
sy khdng khi phai duwge finh toan béng cén béng néng hrang dira trén céc didu kién duoc higu
chinh, Liru luging higu chinh elia khdng khi hoa trdn va Iy leerng hiu ehinh trang (ing cla khang
khi cép hal phdi dwgc xéc dinh thea cac gia tr higu chinh elia nhigt d8 khong khi ra khai ba sy
khang khi va nhigt @3 khéng khi Giu vaio may nghién trong thi nghiém hodic theo thidt ké (xem 5.18.3).
Cén x4c dinh cac gid tri thay 44 cda mirc higu chinh X-ratio va nhiét d0 higu chinh ciia khéi ra khoi
b séy khdng khi. Day 1& qua trinh tinh 3p va phai dugc Bp lai lign tuc cho ddn khi nhigt 43 higu
ehinh clia khéi thodt ra ndm trang khodng 0,3 °C.

Higu chinh & v&i luu lugng Khéng khi hoa trin méy nghign che céc 16 hoi ¢6 b6 sy khéng khi cép
mét Cac higu chinh ddi vai lvu hegng khong khi hda tron thudng co thé duge tinh trise tidp (khéng
can tinh 13p) cho cdc It hai cé bd sdy khéng khi cdp mat riéng biét diroe kiem soét 62 dat nhiét 4o
Knéi dAu ra o dinh. Céc bén tham gia thi nghigm phai théng nhat v& nhigt 46 kiém soat khél ddu ra
b séy khéng khl cBp mét [thiedmig 1a nhigt da thi nghiém) v nhigt 43 thiét ké cla khang khi di véo
may nghign. V1 I hegng khong khi cdp mét dén may nghién 1a khdng déi va nhigt da khéi tai ddu
vao va d4u ra ciia bd sdy khdng khi cap mt da biét, nén luu lugng khél cAn thiét cla ba séy khang
khi cép mét od thé duge finh g tidp nhu sau:

HAllDs— HA8BDs
MrFai4BCr = Mrdl] , kals 21
e § [HFgM&D: “HFg rsan:] s {17}
{reng dé:
HASBDs 1A entanpi theo nhigt d thiét k& clia khang khi di vao bd sdy khang khi cip mét,

Jikg
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HAlIDs |4 entanpi theo nhiét dd thiét ké cda khang khi di vaa méy nghidn, Jikg
HFgidBDs |4 entanpi theo nhist d¢ thiét ké cla khai di vao bé sdy khdng khi cap mét, Jikg
HFgi{$BDs |4 entanpi theo nhiét 44 thiét ké cia khdi ra khoi bd séy khang khi cip mét (khéng

tinh dén lot gid trang bd khang khi), Jikg
Mrdli 12 lww [gng khdng khi di vao méy nghign, kg/s
MrEgl4BCr I lrw egmag khéi lwgmg duge hidu chinh clia khéi di vao b séy khang khi cdp mdt,
ks
5.18.3 Thanh phin ciia nhian ligu
\fide hidu chinh nhiét déng gop, cac 1dn thét (hodo hiéu sudt) va luu eang khdi keang eia khdng khi va
khdi @i vir khéc biit vé thanh phan gitea nhign idu thyc 1€ trong thi nghiém va nhién [i&u quy dinh theo
hop dbng duee thee hign bang céch si dyng két qua phan tich nhién ligy theo tidéu chudn (hodc theo
hop dbng) trong cac tinh toan duge ap dung.

Khéing yéu cu higu chinh b sung néu nhién ll&u thi nghigm va nhién figu quy dinh theo hop déng 13
twomg duwrong nhau {nghTa la o4 phén tich cée nguy&n té chinh va phan tich gn ding twang by nhur nhau
va cac dic tinh vé két xi, bAm bui va chay twong tu).

Sty khac bigt vé dac tinh két xi va bam byi cf tdc dang dang ké nhit dén cac dac tinh nhigt Sy khac bigl
vé 05 am nhign coa liéu (& mirc + 5%) va ham lremg tro (+ 10%) c6 tac ddng nhd dén nhiét 65 khai ra
khéi cac bé phan chju ap lgc, nhung ca thé Anh hudmg dén sy hdp thy nhidt cia céc bd phan.

B v céc loai khi dét dwoc sén xudt hoBc ché bién holic cic nhign figu tng hop, su khac biét vé thanh
phén ¢4 thé &nh hirdng 3én lu lwemg khél thdl, nhieng 8 tae d8ng nha dén nhigt da khéi ra khdi cée b
phan chiu &p lwe. Tuy nhign, nédu huwu heemg khai thai a8 higu chinh chénh Yéch qua 2 — 3% thi kha néng
hép thy nhiét b thé bi dnh hudng.

Cac bén tham gia thi nghiém phéi xdc dinh tinh Wwong dwong gitra nhién ligu thi nghigm vai nhign figy
quy dinh theo hop ddng, hodc phai thdng nhat trzde khi thi nghidm vé phwrong phap higu chinh cac dac
tfnh nhigt cla & hei d&i véi sw khéc bidt gita nhién ligu thi nghiém va nhién ligu tiéu chudn hodc nhién
lidu durge quy dinh theo hop déng,

£36i vt 16 hori @8t than phun, nhiét @5 khang khi M vaa méy nghién droc kidm sodt 88 duy tr nhigt 88
dau ra cla hdn hop khang khi - than theo thiét ké clia méy nghién. Nhigt db yéu chu 8bi udi khang khi
dau vao clia may nghign phu thude vao 5 &m trong than. Néu than thi nghiém khéng phil hgp véi than
thiét ké (virat qua 2 - 3% ham heeng &m trong than) thl vy hegng khéng khi hda trdn cla méay nghidn
va cac ddc tinh cia b8 sdy khang khi phai dugc hidu chinh theo gid b nhiét ¢85 §3u vao can thiét cia
méy nohign cho loai than thidt ké,

5.18.4 Thanh phdin ciia chit hip thy va cdc phin (ng cda chit hip thy

Su khéc biét giCa ty 1@ mol canxi trén Iy huynh (Ca/S) trong qué trinh thi nghiém so véi gia tn myc &y
da duge théng nhat cha thi nghigm & nh hiedng dén két qua khir luu huynh, Ngodi ra, sir khac higt vé
ham leong luu huynh trong than va thanh phdn chat hdp thy gita cac gia trj thiee t& va gid fr thea thiél
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ké cing s dnh hudng dén heu luong chdt hép thy va higu qud khi leu hujnh, ddng the 6 thé anh
hudng dén hidu sudt va luu lugng cla khang khi va khai.

5.18.4.1 Hi2u chinh déi v&i thanh phdn etia chdt hdp thy vA phan ¢ng cta chit hip thy

Ty 1& mol canyi trén leu huynh {C2/S) va thanh phan nhién igu tiéu chudn hodic nhién fiéu quy dinh theo
hep 8ng duge sir dung d& tinh toan ty 18 chét hdp thy dwere hidu chinh (kafkg nhién Bgu). T§ 1& chéit
hép thy higu chinh, miec khir luu huynh g théng nhat, thanh phin chdt hip thy tiéu chudn hode quy
dinh theo hep déng, ddu phai duroe thay thé cho céc gi tri thi nghism dé tinh todn di Téu diu véo cin
thiét cho c4c tinh todn hiéu sust duoe higu chinh,

5.18.4.2 Thiét Lip ty 1 mol Ca’S v kha ndng khir luu hugnh tidu chudn hodc theo thidt ké

Lwrgng chat hap thy twong (g véd cac dic tinh khi leu huynh cla 16 hai cin duee xéc dinh tede khi
thi nghiém higu suat. Bidu nay cho phep cac bén tham gia thi nghigm thigt Ap gia tr muc tiéu cla t) 18
CalS dé van hanh thiét bj trong qua trinh thi nghiém. Gia tri 33 duge thong nhat nay dugc sl dyng 1am
gi4 trj cho viéc hiéu chinh §6i v didu kién tidu chudn hode didu kién hop ddng theo két qua khir luu
hugnh trong thi nghiém. Ty k& CalS trong thi nghiém cd thé dwere higu chinh déi vél nhimg thay adi gitra
gi4 tri trong thi nghiém va gid trj téu chuan hodc theo hop ddng vé kha ndng khik lru hugnh va ham
Irgng lwu huynh trong nhién liéu bing céch st dung cd¢ 96 thi higu chinh hodic cdc cang thike duoe céc
bén tham gia thi nghiém chép thuan,,

5185Trox

Nhirng diém cin xem xét ddi véi tro x1 13 cc thn thdt li&n quan d4n cac chét chua chiy hét trong tro ¥,
16n thét nhiét vat by clia fre x, si phén bl tro xi gitra céc diém thu gom khéc nhau cla 1 hof, ham lwgng
tro frang nhigén iéu va egng ba chidt hdp thy.

5.18.5.1 Tén thit do carbon chwa chiy hét

Trir khi cé quy dinh khae, 16n thit do carbon chira chdy hét trong thi nghiém (QpLUEC) phél duoic str
dung che eic didu kign duge higu chinh, Lgng carbon chira chay trén khdi lweng nhign lidu déi véi
nhign ligu tigu chufin hodc nhién liéu thidt ké (MpUBCCr) dirge tinh bang cach nhan lugmg carbon ehua
chay hét dwoc tinh todn cho thi nghigm (MpUbC) v ty 18 gitea nhidt tri cao cla nhign [igu tigu chudn
hedc thidt k& va nhidt trf cao cda nhidn lidu thi nghiém.

Ham lrgng tro cta nhién 2 rén oo thé thay ddi, do 86 chn higu chinh tj & phan tram carbon chira chay
do dvee trang iro x thea ham legng Iro cda nhign ligu lidu chudn hodc thiet k& d& dénh gia tinh néng
chia hé thing dat. B4i vdi cac dibu kidn van hanh ola 13 hoi cy thé, tén that nhigt do carbon chura chay
hét (QpLLUEC) duge gid dinh 14 cb dinh d8i wdi c4e thay ddi didn hinh cda ham luwgng tro trong nhién fiéu
(hodc b3 chat hap thy). Lwgng carbon chira chdy hét xudt hién trang tro digrc tao ra béi nhign lidu (va
chat hap thy) tiéu chudn hodc thiét ké cb thé duoe tinh theo cdng thire sau:
100 ”
[33?05{ASDI+ 100MF»SshD) +1} . (218)
OpLURC x HHVDs

MpCRsDs =
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trang d4:
AszDs  laty & phdn tram khii leong cda tro 1 nhién ligu tidu chudn hode thiét ké %
HHVDs |2 nhlét trj cao cda nhign lisu téu chuan hoac thigt ke, Jkg
MFrSshis I& tyf 1& khéi lrgmg clia bé chéit hdp thu {diéu kién hidu chinh), kakg nhign ligu

MpCRsDs l4 ty 4 carbon chisa ehéy hédt rong tro x1 dugre hidu chinh theo ham lwgng tro eda nhién
ligu tigu chudn hodc thidt ké (va ba chét hdp thy), %

OpLlUBC  18n thét nhigt do carbon chua chay hét trong didu kién thi nghiém, %
Céng thike (218) gid dinh rang OpLUBC 1a khdng 85 gilra cac digu kién thi nghism va thiét ké,

5.18.5.2 Lwegyng tro xi

Lurgng tro xi duwge tinh tir hém lugng tro trong nhién ligu, ba chat hép thy va carbon chira chay hét trong
tro of {MpEBCCr) nhir depc nay trong 5.10.1, ngoal Iry truréng horp gia tr tiéu chudn hode gia i oo sdr
thiét k& duecre thay vao 1eng thang so.

5.18.5.3 Phan bé tro xi

Ty |& phan bé tro xi gitka cac vj tri thu gom khéc nhau phai dugc gia dinh 13 khéng thay déi trong qué
trinh thi nghigm, trir khi o8 quy dinh khac. Dl udi cac Ib hai lim 881, khi ham leemg tra trong nhién ligu
va chat hdp thy dnh hudng dang ké dén t 12 phan b tro xi thi c4c ban tham gia thi nghigm phai théng
nhat ve quy trinh higu chinh.

5.18.5.4 Tén thit do nhigt vat Iy trong tro xi

Tén thét do nhiét vat by trong tro x tai trng vi trf duoc tinh todn dya trén ting khdi lveng tro « tinh todn
cha cée dibu kién tiéy chuain hofic thidl ké, véi vige siy dung ty 1& phan bé tro xi theo 5.18.5.3 va nhigt 65
{dwroc hidu chinh theo diéu kién tiéu chudn hodc thigt ké, néu ap dung),

5.18.6 Khang khi thiea

Sai léch nha vé 1 |& khéng khi thira gitka gia tr] thi nghigm wa gid tri tigu chudn hodic gid ti quy dinh theo
hgp d6ng do mét sb thay 8] trong viéc thiét Iap céc didu kign thi nghiém co thé dige hidu chinh theo
@i tri tidu chudn hode gid trj quy dinh theo hop déng hodic cée gié tri khéc dwgc thdng nhét béi cde bén
tham gia thi nghiém. Cac hiéu chinh doi vai tin that nhist hodc nhigt dang gép do sai léch ty 12 khdng khi
thira diroc thye hign bang cach thay thé gid trj muc tigu trong cée cing thire duge dp dung. Tredng hop
18 hoi phai heat d5ng & ty 18 khéng khi thira khdc vai gid i éu chudn hodc gid tri quy dinh theo hop
dbng d& dap ng cac théng sb lién quan dén cde ddc tinh khac (nhw lugng carbon chia ehédy hit, nhigt
dd khdi thai, nhigt dd hoi, v.v ) thi khing &p dung gia tri khong khi théea “nhu thi nghiém’”,

5.18.7 Cac dong nhiét khac di vao (o
5,18.7.1 Ham lwpng 3m trong khong khi
Thay gia tri tiéu chudn hofic thit ké vao gid tri thi nghiam trong cée tinh 1odn duweve 4p dung,

5.18.7.2 Nhiét 84 nhién lféu
Thay gi4 tr tiéu chudn hodic thiét ké vao gid tri thi nghigm.
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5.18.7.3 Nhiét 4o chat hip thy.

Thay gia tri tidu chudn hodc thidt ké vao gia i thi nghigm.

5.18.8 Ton thét do truydn nhigt bl xa va déi Iy tir bé mEt 6 hoi

Khi tén that ndy duge x&c dinh bing do lrémag thi két qua phdl duoc higu chinh theo didu kign moi trwong
tiéu chudn hodc thidt k& (nhist ¢4 va van We khéng kni). Thirs hién quy trinh ba budc sau Gy déi véi
tirng dién tich do duoc:

fa) Tinh h& sé truyén nhigt cda |&p bao 6n va v boc bdo dn (Fhes) dua trén cac tham 34 do duoc

(b) Dua trén gia dinh réng Huz 12 khdng @81, tinh nhiét d8 cia b& miit duoc hiéu chinh (TAMnAfCrz) a6
v edc digu kién mal tredng tiéu chuln hodc thiét ké

() Vi nhiat 49 hiéu chinh cia b& mat va didu kidn mal trrdng tigu chudn hode thidt k&, tinh thn that
durere higu chinh do truyén niiét dél vy va ble xa bé mat (FrLSreCra)

5.18.8.1 H& sb truyén nhist cia ldp bio én va vé boc, Hig
>
p=m.w(m“0} 219)
trong do:
Th= 12 nhigl 36 bé mat néng clia lap bao &n va vo boc (frdmg I6 her, kénh gia, kénh khai v
5.18.8.2 Nhiét 46 b& mit dwoc hitu chinh, TMnAfCrz
B& xac dinh nhiét 49 b& mat dwec hidu chinh can phai gidi phreng trinh sau:
Hwz(Thfz - TMrAfCrz) = Hreaz(TMnAfCrz — ThAd) {220)
trong 4o
Hreaz 14 téng cac hé sd truyén nhigt birc xa va adi luu db1 véd ThndfCrz va nhigt 48 thidt ké cia
khéing khi méi trirtng (TAfndd) va viin 1be khang khi trén bé mat theo thidt ké

Thure hién tinh |3p cng thire (220) béng phuong phap tiéu chudn 38 xéc dinh Hreas.

Céc tinh toan cé thé droc don gidn héa bing cach sir dung quan hé tuyén tinh 84i v Hreazr trong pham
vi nhigt §4 higu chinh cla bé m&t va cac gia tr] thidt ké dbi vai nhigt 48 khang khi mal nrimg va van tée
khang khi trén b& ma. Cang thike tinh gdn ding diréi a2y cho phép dua ra gia trj nhiét 45 bé mat véi sal
s¢ khodng 0,5% trong pham vi nhigt &8 b& mat 1 50 *C dén 140 °C ddi vdi céc dibe kign mdi tedng
theo thist ké:

Hreaz = 8,0933+0,0606(TMnAfCrz — TMnAd) {221)

Cé thé xay dung cing thire tinh gén ding trong ty khi sl dung cdc dieu kign tiéu chudn khdc nhau,
Nhigt a8 hiéu chinh cia bé mat ¢ thé xac dnh trre 1iép theo eding thire sau

G TV F g O i, L) W (222)
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trong dé:
A = 00606
B o= B0933-20<00606 TMadDs + Hwsz {223}
= B,0933 ThrdDs - Hiwz xThfz + 0,0606(IMnd Ds )’ (224)

ThndDs 1a nhiét 86 cha khang khi mai trirdmg theo thiét ké
5.18.8.3 Tdn thét dwyc hidu chinh do truyén nhigt adi lwu va bie xa bé mat, QrLSrcCrz
Tinh tén thét durge higu chinh do truyén nhigt déi keu va birc ¥a bé mit theo 5.14.9 v vigs si dyng
nhigt d5 higu chinh clia bé mat va didu kign méi treemg tigu ehudn hodc thist ka.
§.18.9 Cac hidu chinh khac 48i voi hidu sudt
Céc thn that nhigt va céc déng nhidt déng gbp nhd khie néu duige do lwéng thi phii drras cc bén tham
gia thi nghidm xem xét va théng nhat v& viec od 4p dung cdc hidu chinh 861 véi hidu suét hay khang.

5.18.10 Hi2u sudt xdc djnh theo phweng phip cén bing thudn dwec higu chinh

Khi higu sudt dugc xac dinh bing phirong phép cAn blng thuan, k&t qua thi nghiém dirpe hidu chinh
theo didu kign tisu chudn hodc thiét ké bang cach cong mirc chénh Iéch gita higu sut da hidu chinh va
higu sudt thi nghigm (c& haf higu suét nay ddu dige tinh bdng phrong phép can bing nghich) vao két
qud thi nghiém theo phuong phap can béng thudn, Phal s dung céc idu kién bign thidt ke {vi du: nhist
dé khang khi du vao va nhigt 48 khai dau ra) ndu cde thang sé ndy khang duge do hedmg. Cac hidy
chinh quan trong nhat 1 phan tich thanh phin nhign ligu, nhigt 45 khdng khi dAu vao va nhigt 4o khai
ddu ra duroe higu ehinh theo nhidt 45 khong khi ddu vao (d4i véi 16 hot o6 bo sdy khang khi). Viec hidu
chinh nhién ligu thi nghiém so veéi phign iy thidt k& dai hoi phdi e k&t qua phan tich cde nguyén td
chinh va nhigt i dwge xac dinh cha nhign Béu thi nghiém. £16i véi cac 18 hol e b sdy khang khi, néu
nhigt dd khang khi di vao deoc do ludmg, thi nhigt 86 khoi thoét ra (nhigt 43 di kién néu khong dugc do
lvomg) phai deere higu ehinh then quy dinh tai 5.18.2. BAt ky hidu chinh n&o khac duge trinh bay trén
déy déu cd thé durgre Ap dung néu vige do lirdng cac théng 56 can thiét duers thue hign,

5.18.11 Trér lyec dwdng khdng khi va dirérng khai

Tré lure do dugre phal dugre hidu chinh thao didu Ki8n tiéu chudn heac didu kign thiét ké ddi vén sy khiac
bigt vé lwu legng cla méi chét chuyén déng va khdi lwong riéng cia moi chat gitka diéu kién thi nghiém
va didy kign dwgre higu chinh theo thiét ké. Céc cang thirc téng quat aé hidu chinh i Iye duérng khéng
khi hodc tén thét &p liec hit 14;

t
. MrAFgCr DndFg
PidFeCr = CH| { PDidFg -8 Se|, Pa
e [{ & g][ MrAfg } [Dn..'l FgCr ] ? l (225)
S‘e=C23;:i—le[ﬂMFg-BM]rPS (226)

treng dd:
C!  lahé sbchuyén dbidonvi, C/ = 248 84
c2 1a hé s chuyén doi dom vi, £2 = 248 B4
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Dnd 14 khdi leong rigng ciia khong khi quanh v tri do 4p suét, kg/m?
DndFg  khdi ligng rigng clia knfing khi hode knei, kgim?. DI v budng ddt, sl dyung gia i 0,20
kg/m®.

DndFgCr 12 khéi lugng riéng clia khong khi hodc khéi duge hidu chinh theo digu kién thigt ké,
kg/m?®. Higu chinh khéi leong rigng chi @p dung khi khdi lweng riéng tai cac didu kien thi
nghigm khac bigt dang ké so voi gia 1r] duoe higu chinh theo diéu kisn thist ke,

Hr 1a mivc ehénh lech vé cas dé gitra cée i tri do 8p sudt (gida cde vi trf do &p sudt cudi
dong v& §4u dang, m). Hr cb gift tri duong néu mal chal chuyin dang tr duoi 18n.
MrdFg 12 lwulwgng khdi rong cla khong khi odc khoi G6i vai cac digu kign thi nghigm, ko/s
MrAFgCr 13 lvu legng khoi lrong duge higu chinh cia khang khi hodc khoi, kais
PDiAFg 11ty lyc do dige cia dudmg khang khi hodc tin that &p lyc hit, Pa
PDIAFgCr  1atd Iy duge higu chinh cia dwdmg khong khi hodic thn that 2p lyc hat, Pa
8 14 nigu gng tur hit cda dng khdi hodic chénh lch &p sual tinh gita khdng khi hedc khéi
clia b hoi va khing khi xung quanh. Se gid trl &m néu mai chdt chuyén ddng tir dudi
lén.
Cac dac tinh v& mire tin thét dp suat cia tirng hé thdng phai durgre kiém tra chi tiét va phai xay dung quy
trink hidu ehinh mic ton that 4p sudt chi tiét cho hé thdng cy thé, Cong thivc tinh tdn that 4p sudt ting
quat trén day cd thé khang Ap dung Guge cho tat ¢ cic thiét bj (v du: méy nghién than) va hé théng (vl
duy; khi mic ton that dp suit duge kiém sodt nhw trong bubng ddt xedy).

5.18.12 Tdn thit 4p sudt trén duérng hoi hodc dwrdmg niedre

Céc cding thirc thng quat d& hiéu chinh mirc tdn that ap sudt trén dwdmg hoi hodic dudng nirdc giiva didu
kign thi nghigm & diéu kién thiét ke hodc digu kién quy dinh theo hep dbng nhu sau:

Dnsi ][ MrSiDs

Pﬂf&&:{mﬂpmxmxm}{w— o

]+C1xfﬂxﬂrﬁiﬂs—lf?:€'r. Pa (227)

trong dé:
! 12 hét 56 chuyén d8i don vi, CI =47,88026
DwSr & khdi lwgng niéng cla hoi hodc nuedre & cac digu kign thi nghigm, ka/m?
DnSiDs 12 khéi lvgng néng cla hoi hodc nwde & cac didu kign thidt k&, kg/m®
Hi 13 mibc chénh léch vé cao 66 gilra cdc vitri do dp sudt (gitra cde vi tri do &p suét cudi ddng
va d3u ddng, m). Hr b gid trj deong néu mdi chét chuyén ddng tir durdi lEn.
MrSt 18 lwu heong khdi lwgng cla hoi hodic nude & digu kign thi nghigm, ka's
MySiDs 1 luu lwgng khoi kegng cla hoi hodc nude & diéu kign thiét ké (uvu lingng nude cip va
Iy lugng qua b qua nhigt trung gian dwpc tinh todn dira trén luu leeng hiéu chinh cla
nudrc phun glam 6n), kgfs

PDiS: 14 mic thn thét &p sudt do duge, Pa
PDIStCr 13 mic tBn thét 4p sudl higu chinh, Pa
VhCr 13 cttdp do van tée dwoc hidu chinh (ndu 4p dung) duoc tinh niwe sau:

1 [ MrSeDs\( MrStDs MrStDs
=C12 vhCf| ——— ||, P
PGk = Dns:{( Aid ]( aidns | T [ AidDs H " {A%R)
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trong da:
Aid  ladign tich iét dién dusémg dng tai vi 1l 1dp dng 1Ay mAu ap suat, m?
AidDs  ladién tich tiét dién duéng ng tai didm cudi thao hop dbng, m?
C2  lahé sb chuyén dbi dom uj, £2=5741-10°
VRCF 1A hé sb tha thé do thay di kich thude clia tét dian lisn quan dia trén Gwdng Kinh éng tai
diém cudi. Cc bén tham gia thi nghiém phai thdng nhat gia tr diea trén kich thirde lign quan
béing cach st dung tai E&u tham chidu v lvu legng mai chét,
Tén that 4p sult do durge qua he thdng 15 hoi hodc mdt phdn cla ld hei phél dwgc hidu chinh theo digu
kign tidu chulin hodic didu kign thiét ké do su khic bigt vé luu krong khii lueng clia méi chét chuyén
dsng va thé tich riéng gitra didu kign thi nghiém va Sidu kign thidt ké.

5.18.13 Nhiét dd hoi va lwgng nwdc phun gidm én

Cac théng sb dam baa cla nhigt 48 hoi va nedc phun gidm dn phdi duoc danh gia dya trén mic hip
thu thirc 18 wa mire hdp thu theo thiét ké cia bd qua nhiét (vd bo i nhigt, ndu ca) thay vi diea trén nhigt
dd thire do 30 =ai léch tidm An 5o véi nhiét d3 hei mue igu trong qua trinh thi nghiém va hodc sal lach
50 vl cac digu kién cla chu trinh thigt k&, Luu egng thys 16 cla dong hoi chinh vé luu vong cla hoi
tai nhigt duoc sir dung dé tinh todn mire hdp thu thuee 1€ dwoc higu chinh &8 véi cac didu kign thi nghiém
khéng theo thiét ké. Cac nguyan 1dc chung la:

(a) Nhigt 3 hoi phai degc dénh gié béng cach so sanh mire hdp thu thuc t véi mie hip thy yéu chu
theo thiét ké ciia b qua nhiél hodic bd t&i nhiét,

(B} Lurulweng nudre phun gidm én phai dugc danh gia dya trén legng nude phun gidm on tinh lodn cin
thidt cho mde hap thy thire t& clia b qua nhist hoac bo-14 nhist so vai mie hap thy cin thiét theo
thiét k.

(e} Luu lugng dang hol chinh va lieu legng hol 18l nhigt trong thi nghiém duec sir dung dé tinh todn
mirc hap thy thyrc 1& duge higu chinh d8i véri phy ti kndng theo thigt k& béng cach nhan vai ty 53
gitra lru lgng hoi chinh theo thiét ké wa ey leging hoi chinh theo thi nghigm (MFrSiCr).

(d) Nhig! d8 hoi chinh va lseng nirée phun gidm 8n bd qua nhigt 38 vai 13 hoi trge leu khang phy thude
v viéc bo Iri bé mat ligp nhigt va khang cin thiet phai hidu chinh. Kiém seat nhiat 45 hoi chinh fa
chire nang didu khidn cia 16 hoi va cin dwge thira nhan 12 ludn o6 thé Jat duec iy khi cb cic quy
dinh han ché khac theo thidt ké,

{2} Cac thiét ké cu thé (vi dy: cac 16 hoi o6 phén chia déng khai) ob thé véu cBu cac quy trinh thi nghigm
hodc higu chinh khéng durge 88 cdp trong Tigu chudn ndy (céch tiép can don gidn ddi véi cac 16 hoi
6 phan chia dang khéi dwroc trinh béy trong 5.18.13.6),

Cée gid tri thige té va gia tri thiét ké dgi véi mirs hap thy cin thiét cda hoi qua nhiét va hoi t8i nhiét diegs

xée dinh dudi day. Ly lugng ddng hoi ehinh va leu legng hei 3 nhiét s dung dé tinh tadn mive hip

thy thye t& duree hidu ehinh theo déng hai ehink khée vai thiét ké bang cach nhan fvu legng hoi chinh

ho#ic herl tal nhigt trong thi nghiém véi ty 18 gitra luu lrgmg hoi chinh thea thiat ké v Ik lugmg hoi chinh
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theo thi nghigm (MFrSCr), "Muc hép thu thue t8" duge xac dinh nhy trén s& deoc gol 1 ‘mike hép thu
higu chinh™ trang cac ndi dung dwdi day, Céc nguyén tdc teong ty ciing dugc ap dyng cho bé i nhiét
cAp hai.

5.18.12.1 Mirc hdp thy hidu chinh cia bé qué nhiét, QrShCr
Mire hdp thy higu chinh cifa b qué nhiét dai véi dang hoi chinh thea thiét ké dirge tinh nhie sau:
OrShCr = MrSt32Ds( HSt32 - HSt31)+ My W 25( HSt31 - HW 25) + MrSe46 A( HSt46 A - H5:31), W (229)
tromg 84;
MrS32Ds  Jaleu legng theo thidt ké cle dong hei chinh, kals

MrSuifd  Bleu lugmg hof trich frong céc didu kién thi nghiém, kg/s
Mrw25  Ialuu legng nude gidm dn trong eac didu kign thi nghigm, kals

5.18.13,2 Mic hdp thy cin thiét ciia bd qua nhigt, RgOrsh
Mz hép thy cAn thiét cla b qua nhiét 3di v dang hoi chinh theo thiét ké dugc tinh nhue sau:;

RgQrSh = pirSt32d{ HSI32d — HSt3 ICY) + MrSt46 Ad( HStd6 A~ HSi31Cr ), W (230)
trong da:

HS121Cr  laentanpi cia hoi bio haa duge tinh theo ap sudt thidt ké diu ra cia ba qua nivét va
mike t3n that 4p sust higu chirh cla ba qué nhigt, Jkg

HStd64 14 entanpi tia hei phy hosic hai trich & c4e didu kign thi nghigm, kg
Céc dai lgng khac dua trén didu kién thiét k&,
5.18.13.3 Mirc hip thy hidu chinh cia bé tai nhigt, OrRhCr
Mire hdp thu higu chinh cda bd 18 nhigt 681 véi ddng hoi chinh theo thidt k& duee tinh nhi sau:
OrRKCr = MESICr % MrSt33(HSt324 - HS133) + MW 26 (HS134 — HW 26), W (231)
trong d6:
MFeSiCr lAty )& gidra heu lirgrng hoi chinh theo thigt k& v luw legng hai chinh trang thi nghigm

5.18.13.4 Mirc hip thu cin thiét cla bd tai nhigt, RgQrRE
Mie hdp thy can thidt clia b ti nhiét dbi véi dong hoi chinh thea thiét ké dues tinh nhi sau:

RqQrRh = MrS33Ds( HSI34Ds - HSLI3DS), W (232)
trong dé tit c& céc dai leong K thea didu kién hop dbng hodc thiét ké cho déng hei chinh theo thiét ké,
5.18.13.5 Mhidt &§ hoi qua nhiét va téi nhigt va lweng nudee phun gidm dn higu chinh

Khi mie hap thy hidu chinh cda b phan bdng hodc viret qua mie hdp thy ¢n thiét cda bd phan 44 thi
nhiét dé hidu chinh cla hoi duge cai 13 nhiét @3 thiét ké, Luru legng nudc phun gidm én can thidt cho
hoi qué nhiét va tai nhigt diea trén mire hap thy viret qua ciia bd phan cu thé va dwoc tinh todn theo céc
efing thire sau:
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( QrShCr - ReQrSh
Wilr=s| —————==——— |, kg's
Mo [HS.-SJCr “AW23Ds ) e

(e RECr — Rg{drRH
HSt34Ds- HW 26Ds )

Me W 26Cr =( {234)

Céac |3 hoi c6 phan chia ddng khéi, trang d6 nhigl 33 hoi dwec kiém soat bing cach trao d5i nang hrong
gitra bd tai nhigt va bd qua nhis!, ducc tinh bay trong 5,18,13.8

Néu mirc hép thy hidu chinh cda bd phan nhé hon mic hap thy can thidt, thi leu legng higu chinh nudc
phun gidm &n béng 0. Nhiét §5 ¢hu ra hidu chinh duoc xdc dinh theo entanpl d4u ra tinh tadn tir mic
hép thy higu chinh cia bd phan, Iy lwemg hoi va céc dang hed trich theo thidt ké, va cac dibu kién ddu
v&0 theo thiét ké (hodc dree hidu chinh) nhu sau:

OrShCr — OrdxSiCr

HSt320r = HS131Cr J 235
d T Mrst32Ds o kel
OrdxSeCr = MrSt46 ADs( HS146 A— HS131Cr ), W (235)
OrRhCr
HSt340r = HS33Dr 4+ =——— /Ky 23
? " MpsiiaDs O 7

trong d4:

OrdxSaCr 13 ndng leong trang hoi phy hodic hol trich qua nhist, W
5.18.12.6 Gia tri hig¢u chinh cia nhigt 49 hei qua nhiét va tai nhiét va hegng nwde phun giam on
d0i viri 16 hoi o6 phan chia dong khdi

Treng 18 hof cd phén chis déng khdi, nhigl 33 hoi ti nhigt dwoc kiém soét nhé sy trag ddi nang lwgng
gilra b0 141 nhiét va b qué nhigt bing cach phan chia dang khdi gitka bé t41 nhiét va bo qua nhigt. Cac
th! nghigm co thé dwoc tién hanh bang cdch kidm sodt theo nhiét a4 thiét ké cia hoi tai nhiét, Ml hip
thy cfia b§ qué nhiét od thé b anh hedng ndu didu Kign bign cla b tai nhiét khéc voi digu kién thidt ké,
Do 36, mirc hdp thu cla bd qudé nhiét va 14 nhidt phai duec danh gid cing véi nhau.

Khi 8§ sal Iech gitra mure hip thy hidu chinh cda b tai nhiét vén mire hip thy cén thiét ndm frong khodng
5%, ca thé gia dinf 12 co sw trac ddi ndng lwong triee tigp gida bd qua nhigt va tai nhigt. Cac két qua higu
chinh sau day 1 dya trén gia dinh nay,

M&t phuong phap thi nghiém khéc d thé thay thé I kiém soat nhiét & muc téu cia hol dbu ra b ti
nhiét hodc lrong nude phun gidm dn cla bd 4l nhiét twong duong voi mic hdp thu cdn thiét theo thist
ké chia b tai nhigt (RgOrRh). Phwong phép nay duoc sé dung khi d5 sai l&ch gida mirc hap thy higu
chinh va mic hap thy cin thiét Ién hon 5%. Nheoe didém clia phwong phéap thi nghiém nay 13 oo thé
khéng xac dinh dwee sai lech gilva mie hap thy cdn thiet véi mic hap thy higu chinh cla b 18i nhiét tai
théri diém thi nghigém.

Nhiét @6 hoi chinh va hoi t4i nhiél durgc coi 1 dat yéu ciu néu ting mike hap thy higu chinh elia ba qua
nhigt va b a1 nhigt lom hon tng mizc hép thy cin thiét cla b qué nhidt vA bé tai nhigt, ddng thoi mize
hap thy cla bg tai nhiét oo the kim seat duge.
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Mire hép thy cla bd t&i nhiét duoe coi 2 co thé Kidm sadt dwoc ndu clra didu & hudng déng khéi ndm
trang pham vi hoat déng dé did kha nang dat dwoe sirthay dal odn thidt vé mis hap thy cla ba tai nhigt,
Ste thay 84 cin thidt vé mirc hlp thu cla bé 131 nhigt 14 sy khac bidt giva mie hip thy higu chinh va
mipe hap thy cin thiét cla bé tal nhiét, OrRhCr — RgOrRh.

Dua trén céc gid dinh ndy, lugng nude phun gidm dn duoes higu chinh ¢d thé tinh thea cang thire sau:

_ (QrShCr— RaOrSh) + (QrRhCr — RgQrRH)
HEt3iCr - HW 2501

B&i véi nhiét 49 higu chinh cla hol trong cdc didu kign hép thy, nhiét 8¢ hol chinh cd thé duge coi 1a dat
yéu céu va nhiét 89 hoi du ra cla bd tai nhigt duge xac dinh tir entanpi linh todn dya trén cac didu kign
ddu vao theo thiét k& cda bd 4l nhigt va 36 chénh léch vé tdng mdc hdp thu higu chinh cla bé tai nhigt
v& gud nhigt trir & mie hip thy can thiét bd qud nhidt,

QrRACr + (0rSHCr - Rq(rSh) Jhkg

Mr8t33

5.18.14 B4 khong ddm bdo cia cac két qua hiéu chinh

Muc dich cdia vigc higu chinh két qua 1 diéu chinh cac dic tinh van hanh trong th nghigm theo cac didu
kign thiét k&, D9 khong ddm bao trong céc gid I thi nghigm cia mat s thang sé (nhie thanh phén nhign
liéu, nhigt trj nhién T2y va nhiet 66 nhign 1y, thanh phin chét hép thy va nhidt @8 chal hip thy, nhist 49
khéng khi di wao &, khdng khi thira va 38 &m trong khdng khi) c6 thé din dn d8 khdng dém bdo cla
céc théng sé tinh todn duec sl dung l3m du vio trong cc két qua hidu chinh, Cac théng s tinh todn
duge sl dyng cho céc két qua higu chinh cén phai xdc dinh 44 khng dam béo la:

Mri 25Cr

kgls (238)

HS8134Cr = HS133Ds +

(239)

{a) D khéng dam bao ddi véi tin that do carbon chira chay hét (OpLUBC) phy thudc vao 38 khing dam
bdo clia cac phan tich thanh phéin nhién fiéu va chat hép thy str dung trong thi nghiém cng nhw céc
théng sé thi nghiém khés. Do g6, 46 khéng dam bdo cla tén thét da carbon chira chay hét cin duge
xéc dinh cha tAt o8 cée thng sb thi nghigm va cin duoc sl dyng 1dm 44 khéng d4m béo cla
OpLUBC cho cée dieu kién hidu chinh.

{b) Théng sé thi nghigm then chdt 8 xac dinh gia trj hidu sut hidu chinh 13 nhiét 86 Khdl thodt ra khai
I& hoi trong qué trinh thi nghi&m (481 vai cac 1 hoi co bé sdy khéng khi d6 |a nhigt dd khai thodt ra
khdi b sdy khéng khi khéng tinh dén lot gié TFalvCr), Db vdi cac 18 hoi cb bd sdy khdng khi,
nguyén nhan din dén df khéng ddm bao cla gia tri TFelvCr 14 do phép da nhiét 43 khdi thoat ra,
nhiét 48 khing khi Ji vao vé ham heong O; trong khdi di vao va di ra ba sdy khang khi. Cac thing s&
thi nghiém khac nhw phén tich thanh phan nhién iy vé chét hdp thu ciing nh hudmg dén i khing
d3m bdo cla TFglvCr, Do 36, 46 khang dam bdo cla TFelvCr cdn duge x&c dinh cho {4t cd cée
thang sé thi nghiém va duge sl dung ldm 88 khéng d3m béo cla khal thodt ra khdi 1d hei Abi wai
cac dibu kién hiéu chinh.

Biéi weri cdc Ib hol 6o bd sfy khang khi, nhiét da khai ra khai ba sdy khang khi trong thi nghigm duers higu
chinh theo nhidt 33 khéng khi di vao khdc véi thidt k&, t sd nhigt dung {X-ratio) va cé thé I3 theo nhigt
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86 va luu lrong khéi i vao bd sby khting khi. Do viéc hiéu chinh néy dura trén eac nguyén te ky thud
o6 co s& va myc dich ela vide tinh toan dd khiing dam bdo 1a d& danh gia chil lugng cla thl nghiém,
nén khang ein xam xét d6 khdng dam bdo ndo d48i véi tinh todn higu chinh ndy.

Dudi ddy trinh bay cac van d& lién quan dén 45 khang ddm bao clia céc thong s thidt ké riéng 1&. Nl
dung nay chi yéu dé cap dén céc thdng sd thiét ké durge col 12 khang oé dd khang dam béo. E4i véi cac
thiing s dau vao khong dirge G& cap & day thi sl dyng &6 khang ddm bdo thi nghiém.

5.18.14.4 Phan tich thanh phén nhign ligu, nhiét tr| nhign ligu va nhigt d& nhién lidu

B khéng d3m bio cla thi nghigrn Bén quan dén vige xdc dinh thanh phdn nhisn idu dét thye té & Anh
hirdng 6én tn thit do carbon chira chay hét v nhigt 44 tinh todn cla khoi thodt ra khéi bé sdy khang
khi kndng bao gbm rdy lot (néu cb), va 48 khang d8m bao clla cac théng sd nay phii duge si dyng trong
e ket qua higu ehinh. Khi ddt nhign li&u 6 nhigt i rét thap (nhd hen 11600 kJikg), trong 36 phén tich
th&nh phan nhi&n liéu thi nghlém khae bist d4ng ké so sl gia tr] thiét k& thi viéc hidu chinh nhigt d& khal
ra khdi cAc bA phan chiju Ap liyc cén dirgre 51 ddng thuan clia cic bén, trong trrémg hop 86 phéi théng
nhét v 4o khéang d3m bdo cila nhiat 84 hidu chinh (cé tinh dén dé khdng dam béo cla nhist db do duec),
5.18.14.2 Phan tich thanh phén chat hdp thy va nhiét dg chat hap thu

Xem cdc ndi dung trén déy vé tdn thdt do carbon khéng chay hét va nhiét 46 khdi ra khdi b sdy khang
khi.

5,18.14.3 Tén thit do carbon chuwa chéy hat

Xée dinh d6 khing dam bao adi voi tin thit carbon chuea chay hét bing cach st dung 30 khang dam
béo cda tAt ca cac thing s thi nghigm nhir da trinh bay trén day.

5.18.14.4 Ning lwong dau ra c(a 19 hoi (gid trf thigt ké hodc higu chinh)

Khéng cé dé khéng dam bdo trong cc két qua hiéu chinh lign quan dén cac gid trj ndng lvgng dau ra,
B9 khéing dam bao d0i véi gia trj higu chinh nang leong du ra dege cai k& khong dang k&,

5.18.14,5 Ham lwgng dm trong khang khi

Khéng cé 6 khéng dam béo trong céc két qua higu chinh lign quan 88n céc gla tri thidt ké.

5.18.14.6 Mhigt 4§ khoi ddu ra doi vii cac 16 hoi khang cé bt sy khéng khi

Sir dung 3 ikhéng dam béo clla nhigt 48 khéi d4u ra do duge. Néu nhidt 43 khai dau ra duere hidu chinh
theo cac didu kign khac vai thidt k&, thi cac bén phai théng nhét vé cdc @4 khéng ddm béo b sung.
5.18.14.7 Nhiét 5 khdi dau ra doi vdi cic 16 hoi e6 b say khang khi

Tinh todn 84 khing dam bao cla TFelvCr bang cach si dung 46 khéng dém bao cla 14t cé céc théng
s4 thi nghiém nhw d& trinh bay trén day. S& dung da khodng ddm bae tinh dwee cho nhigt 45 khol dau ra

dwgre higu chinh theo nhiét 33 khang khi ddu vao v ty 18 nhigt dung (clng nhwr nhigt 42 khai du vao va
luru hrong khdi, néu &p dung),

5.18.14.8 Nhiét 43 khéng khi di vao bd sdy khang khi
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{a) Db véi cie hop dbng quy dinh nhigt 0 thidt ké cla khang khi di vao 13 hoi 1 nhist 46 khang khl d3u
vao bé sdy khang khi, thi khéng o6 38 khdng ddm bdo trong cdc két qué hidu chinh lign quan dén
cc gid irj thiét ké.

{b) Ddi vdi cac hop ding, trong 4 nhiét 90 thiét ké clia khdng khi d4u vao cb lién két v&i cac didu kién
mai tredmg quy dinh hode nhigt 4§ quy dinh cla khdng khi di vao quat, thi siF dyng G¢ khdng dam
béo ciia nhiét dg khang khi du vao, vi nhiit 63 higu chinh ciia khang khi dAu vao 1 g trj tinh toan
phy thudc vao nhigt 48 do dugc cia khang khi divao b sdy khang khi.

5.18.14.9 Nhiét 8¢ khang khi di vo quat

Déi vori cac hom ding quy dinh nhiét dg khong khi ddu vao phy thude vao nhiét 88 khang khi di vao quat,

thi s dung 63 khdng dam bdo cla nhigt @ khing khi di vao quat treng thi nghigm,

5.18.14.10 Nhiét d& khéng khi ra khdi quat

Béi wéri cac hop ddng quy dinh nhiét 65 khang khi d3u vdo phy thube who nhigt dd khndng khi 8 vaa quat

v gidn ng sdy khang khi s¢ bd co hoat ddng trong qua trinh thi nghiém (didu kién thiét ké khang bao

abim vige sk dung gian ong sdy khong khi so bd), thi st dung 6o khdng dam béo cla nhiét 4 khing khi

ra khdi quat khi thi nghiém.

5.4%.14.11 T} I& khdng khi thira trung binh di vio cac bd sdy khing khi (hodc ra khdi bd hidm nedo

néu khang ¢ bd sy khang khi)

Knhéng c6 d¢ khéng ddm bao 881 véi tinh todn cae kit qua higu chinh lién quan dén gid ti khang khi thira

dirgre &n dinh, B8 vl cac 13 hai of b sdy khdng khi, 44 khéng dam bdo cda khang khi thira (ham brong

0,) di vao bd séy khéng khi da durgie xem xét khi xae dinh 4 khing dam bdo clla TFelvCr.

5.18.14.12 Ty |2 mol CalS

{a) Khi ste dyng gis trj thiél ké. Khéng c6 45 khong ddm bdo lién quan dén gia tri thiét k&,

(b} Khi sk dyng gié i trong thi nghidm. & tinh d8 khéng d3m bic d&i véri 1) 1& mol Ca/S dipa trén @b
khéing dém bao cla luu egng chét hip thy da Guge. Anh hwdng cia cac thing sd thi nghidm khac
dén d5 khéng dém bdo cla ty 18 mal CalS duge coi 14 khéng dang ké so véri dnh huirdng cla I
lrgng chét hép thy do dues.

5.18.14.13 Ty |& nung kho

fa) Khisir dung gia b tinh loan tir két qua thi nghiém (quy trinh théng thudng). Udc tinh 44 khang 33m
bao i véi ty 18 nung kha dusa trén dd khiéng ddm bao hé thdng ddi vél CO: trong tro ¥ va phéan bé
tro xi.

{b) Khi s dung gid tri quy usre. Sir dung gia tr dd khing dam bado da durge thing nhét bivi céc bén tham
gia thi nghiém.

5.18.14.14 Kh(e lvu huynh
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S dyng gid tr thi nghiém hodc gid 1 higu chinh quy vdc, Wae tinh 94 khing dam bao doi vai legmg
lru huynh dwge khir da trén sai sd do S0, 84 khéng dam béo nay co thé ap dyng cho o truang hop
si dung oia tri thi nghiém hay s& dyng gid i higu chinh,

5.18.14.15 Mdrc rd gt khang khi vao thidt bi kifm soat phat thai khéi ndng (HAQC)
{8) Khi co chl dinh &8 rd lot khdng khi. Khéng ¢4 84 khang 63m bao lidn quan 3&n gi4 tr thidt k&,

(b) Khi khing ehi dinh & ro lot khoing khi. S dung 46 khdng dam bao d4i véi ham lwegng O; do duoc
trong khoi di vAao va di ra khdi thidt bj HAGQC,

5.18.14.16 Phin b tro xi

Sir dyng gia trj thi nghigm hodc gia tr hidu chinh quy véc 4di val phan bd tro ¥, S dung cling mét 4
khang dam bado cha cac két qud do leéng va higu chinh,

£.18.14.17 Carbon trong tro xi

Théng 56 ndy duge tinh todn tr thn that do carbon chua chay hét duge chi dinh. 84 khing dam béo khi
*4c dinh lwgng carbon trong tra & duwge dwa vao d6 khang ddm bédo déi vdi carbon chues chay hét.

5.18.14.18 CO; trong tro xi )
Thang 58 nay duoc xem xét khi xac dinh 48 khong dam bao déi véi ty 1& nung khd dwroc siv dung cho
cac két qua hiéu chinh. Xem muc by 1& nung knd trén day.

5.18.14.19 Ham |weng SO; tinh theo phan trigu (ppm)

Ham lweng 503 trong khai thai duge tinh todn tr thi nghiém hodc quy wérm vé mirc @8 khir leu huynh dé

durge str dung cho cic két qua higqu chinh. Khing co dd khang dam béo di wii ham lrgng S0; dugrc

tinh taan.

5.18.14.20 Nhiét d& khai di vao thiét bj HAQC

{a) Khichénh lgch nkigt & khdi dumpe chi dinh. Mirc chénh lech nhigt 85 duge chi dinh duge sir dyng
dé tinh toan tdn that. D3 khdng dam bao 6bi v cla nhiét do khai di vao thiét bj HAQC trds thanh 36
knhbing dam bdo dbi v&i nhiét 63 khoi di ra khdi 16 hei (di vao ba séy khdng khil, Thang sb s8 nay can
dwge sl dung dé xac dinh TFelvlr.

(b) Khi chénh léch nhiél &3 khdi khdng duge chidinh. S& dung 69 khong dam béo adi véi nhist 4 khdl
frong thi nghiém.

5.18.14.21 Nhiét do khéi ra khéi thiét bj HAQC

(8] Khi chénh léch nhigt & khoi dupc chi dink. Tinh nhigt 86 khai d4u ra theo mic chénh lech so voi
nhiét d& khdi diu vao. Vi chénh l&ch nhiét @6 khoi 13 mét thang sé thiét ké xac dinh, nén d khdng
dam baao 48 vai nhiet 48 khai dBu ra dwgc oi 13 bing 0 ¢8i véi tinh toan 14n thit trong thidt bl HAQC.

{B) Khi chénh léch nhiét a6 khdi khang dupe ¢hi ginh. SO dung 48 khdng dam bdo ddi veri nhidt d5 khai
trong thi nghiém.

5.18.14.22 Nhi&t 46 trung binh cia khéng khi di vao may nghién
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Si¥ dyng 48 khang dam bdo d&i vai nhiét 43 do duroc. BA khéng d3m béo nay ¢4 thé &p dung cho cé
trrémg horp st dung nhiét dé do dlroe hode stk dyng nhigt 38 higu chinh clia khang khi di va méy nghién.
5.18.14.23 Nhigt d trung binh cla khang khi héa trin cho may nghién

(a) Béi véi cac hgp ddng, trong d6 quy Ginh nhiét @6 thiét ké khéng khi di vao 16 hoi 12 nhigt 0 khéng
khi di vao bd séy khing khi, thi khdng §6 khdng dam béo dbi viri céc két qua hiéu chinh lién quan
@én cac gid tri thiét ké,

{b) Bi véi cac hé thang khang khi néng cap mit hoac cae may nghidn cé guat hat khéng khi, frong dd
nhiét da khang khi hoa tridn duwoe quy dinh 13 nhigt 8 khing khi xung quanh vi trl @3t may nghién,
thi khiing et 09 khang dam bdo ddi vei cac két qua higu chinh lign quan dén gia i thiét ké.

{c} D6ivoi cac hop ddng, trong 86 quy dinh nhiét 46 thiét ké cla khdng khi & vao lo hoi cb lién két vai
cac dieu kien moi tneding guy dinh hode nhigt d8 quy dinh cla khong khi di vao quat, thi st dyng 48
khdng dém béo 431 véi nhiét 8 khang khi di véao 16 hoi vi nhigt 43 higu chinh cda knéng khi héa tran
la gid trj dwore tinh toan phu thude vao nhigt 05 do duge clia khdng khi hda trdn.

5.18.14.24 Ty 18 heong khéng khi cAp mét véi lweng than déi véi may nghién
S dung ty 18 luu leong khang khi vél luu lueng than theo thidt ké. Khang cb a8 khaing dam bdo 341 ty
1& luru lwgng khdng khi va leu legng than,

5.18.,14,25 Nhigt dd khoi ra khdi bg sdy khéng khi cip mét

Cé mdt sé phirong phép kiém sodt khoi 681 véi cac bd sy khdng khi cdp mat rigng bigt, bao gdm:
{a) Kibm soal nhigt 39 khang khi ndng cdp mat d& giam thigu khang khi hoa trdn

{b) Kiém saat theo nhiét d¢ 15i thiéu cla khéi thoét ra

{c) Kiém scat khéi thoat ra theo cung nhigt d6 wéi bb séy khang khi cdp hai.

S dung dé khang dam bdo déi véi nhigt 86 do dwyc cho 1at cd cac tnedng hop néu trén,

5.19 Entanpi cta khang khi, khoi va céc dang vat chit khac duge yéu cdu d4 tinh todn cin bang
ndng lwgng

Nang luging riéng (ndng lirgng trén mat don vi khdi lugng) clia nhidgu dang vét chét khac nhau phal droc
xac dinh d& danh gia tn thit nang lrgng va nhiét dang gép khi tinh 1odn higu sudt, Mat sé déng vt chit
trong s8 @4 12 hoi, nude, khang khi, khéi, chat hp thy, than va tro x (tro xi va ba chat hdp). Nang lrang
riéng cla dang vat chat dwec danh gié blng entanpt clia vat chat trong dang.

Cac dai lugng cf thé do lweimg A& xéc dinh entanpi clia céc chét la nhiét 4 va ap sudt. Entanpl lién quan
d&n nhiét 49 va 4p suat béng cac mdi quan h# dan gidn rong mét s6 pham vi nhét dinh clia nhigt 48 va
4p sudt, va co thé phire 1ap hon trong cac pham vi khéc, Viéc xac dinh chinh x&c entanpi & tét cd cac
gid tri nhiét 6 va ap sudt ddi hoi phél s dyng bang, 3 thi hodc phdn mém méy tinh, Entanpi cia hol
v nudc duge xac dinh bing cach st dyng béng ddc tinh hoi nude hodc phan mém.
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Céc thay ddi vé& nang leeng rigng clia cac dang chél Iy hed nirde) droe dédnh gid bng cach sir dung
nhigt dung rigng va mike chénh lech nhigt di.
Hn—Hp = MnCpk(Tn~Tp) (240)
trong da:
MnCpk ta nhiét dung rieng trung binh gitra hai nhiél do
Nhiét dung rigng trung binh ¢t thé duwoc Ky theo gid r & nhigt 46 trung binh,

TM=IH+T;J

(241)

Trong thigc 14, nhigl dung riéng vA antanpi déu |4 ham phi tuyén theo nhigl 48 v o quan hé véi nhat
nhiy sau;

Hn-Hp= [; MnCpk x dT (242)
W1 nhiét dung riéng thudmg K4 gid tri phi tuyén nén MrCpk khéng bing nhiét dung riéng & nhiét dd Thn.

D2 dat dwoc A8 chinh xae, Tidu chudn ndy quy dinh entanpi cla cc chét (trir hoi nwdc) phdi duoe xae
dinh trise figp thea nhiét 46 thdng qua @4 thi nhigt 40 — entanpi. Anh hudng ciia ap suét drgc bé qua vi
1Al ¢ edc ding vat chit (tn nede hode hai) déu & Ap sult thdp va gdn nhwe khang adi.

Khi y&u ciu phal xac nhigt dung riéng trung binh thi dai lugng nay duwas tinh theo cng thic sau:

[#(2n)-H (7))

hnCpk =
e Tm=1p

(243)

Quan hé gitka entanpi véd nhigt dd duwoc st dung cho cac tinh taan truyén nhigt lién quan dén khong khi
va khat.

Khitinh todn thi cong ¢4 thé st dung cae 8 thi dwoe cung cép trong Tiéu chudn nay 98 xac dinh entanpl
ciia khéng khi, khéi, hot dm va tro i, Xem 5.19.12 v& cdch s dung céc b thi nay.
5.19.1 Entanpi cia khong khi, Jkg
Entanpi ciia khang khi phy thude vao khai lugng cda hén hop khdng Kni khd va hai &m trong khdng khi.
D& xan dinh entanpi cda khong khi khd, sir dyng ham heeng hoi Am trang khang khi béng 0.

HA = (1 MFrWAYHDA + MFrWAx HWo, Jikg (244)

MFrWA=MFrWDA/(1+ MFrWDA), kg'kg (248)
trong dé:
HA 1 entanpi cia khang khi dm, Jikg

HDA i entanpi clia khang khi kho, Jkg. Xem 5.15.10,
HWe 1 entanpi clia hod &m, Jkg. Xem 5.19.4 va 5.19.10,

MFrWDA 13 ty 18 khi lwgng clia hoi 4m trong khdng khi knd, kg HzO/kg khdng khi kha. Day 12
phirong phap chudin 2 bilu thi 8 Am trong khang khi,
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MFrivd  laty 18 khéi lwgng cda hol &m trong khang khi &m, kg H:Ofkg khéng khi dm
5,19.2 Entanpi cda khai thai, J'kg
“Khéi Am" (theo dinh nghfa cia Tiu chudn nay) bao gdm cac san phAm khi khd clia qua trinh chéy va
hot Am va tro xi & hé rin bi cudn theo dang khéi. Céc gid trj entanpi cda 14t ¢a céc thanh phén nay abu
duoc tinh vao entanpi cda khdi am. D& tinh gis trj entanpi cla khai khé thi céc thanh phin meéc va tro
«l thd rén duoc cho béng 0.

FFg =(1- MFrWFg) HDFg + MFrWFg x FWv+ MFyRsFg x IRs , Jikg (248)
trong da;
HDFz  laentanpi cla khéi kha, Jkg. Xem 5.19.10 dudi day.
Hfg 13 entanpl cla khéi dm, Jikg
FRs la entanpi cla tro xi, Jkg. Xem 5.19,3 va 5.19.10 dudi day.

MFrRsFg 181 16 khdi eong cla tro i trong kndi dm, kg/kg khol &m. Xem 5.12,12 vé cach tinh todn.
Cd thé bd qua nhigt vat Iy olia tro xi khi khong s dyng chél hap thy v ham lugng tro
trong nhign lisy ddu vaa nhd hon 6,45 ka/GJ.

MFriFg I3 1 18 khdi veng cla nwdrs frong khéi m, kg H:Orkg khdi dm. Xem 5,12.11 vé céch
tinh toén,

5.19.3 Entanpi cua tra xi kha, kg

Tro xi baa gém nhidu hop chét phie tap va ¢d thé bao gdm cd céc sdn phdm trong ba chét hép thy khi
I hot ca sk dung chét hép thy. Entanpi cla tro X1 dirgc x4c dinh bdng cach do lémg hodc L tinh
{béng tinh tean) cac thanh phan chinh trong tro xi va sl dung gia trj frung binh c6 rong 6 cla entanpi
choling thanh phin d& xac dinh entanpi trung binh, B4 dom gidn héa, ¢d thé ap dung da thire tinh dan
(ding dudi day cho 13t ca cac dong tro xi kha, Cang thive nay dugc xay dung iz di ligu véi nhigt 44 tham
chidu clia §10; 13 25 °C va cd thé ap dung trong déi tir -20 *C dén 1100 °C. Tiéu chuan nay chap nhan
gi4 Irj cdc da thirc bc § néu trong 5.19.10 88i voi t4l ¢ cac dang tro xi kha. Cang thive rit gon duwoi day
{dwrge x3y dyng tr da thive tinh gin ding bac 5) ¢d thé dwec sir dung d& tinh toan thd cong:

HRs=6,980x 10°T+8,001> 1077 -3,853-107 7" - 1,794 x10*, Jikg (247}
treng da:
T |& nhiét @, *C
5.19.4 Entanpi cla hoi am, Jkg
Cdc ha sd st dyng d& xdy ding da thire tinh gén ding bic 5 dirge trinh Bay trong 5.19.10. Ngodira ca
thé str dung cong thirc dwrec dom gidn hoa dudi day G& tinh todn nhidt déng gop va tan that nhiat lign
quan dén ham leong 8m, K&t qua ndm trong khodng sai sb 0,3% trang d&i nhidt dé tir -20 °C dén 540 °C.
Hy=1,850% 10°T+1,862%107°T% +1,306% 10777 —4,640%10", Jikg (248)
trong d3:
T 12 nhigt 44, "C
GHI CHU: Mhiét 34 tham chidy 13 25 °C.

168



TCVN 14224:2025

5.19.5 Entanpi cla hoi va nwéc & 0,1 MPa (ap suat tuyét 46i), Jikg
Gia tr entanpi cia hoi & 0,1 MPa (4p suat tuyét déi) deoc sU dung 98 xac dinh 1én hdt do nirdc trong
khai thodt ra khai duwémng bao thi nghiém & hol & trang thai hoi (vl dy: tinh todn cac tan thét da ham lugng
nirdic trang nhién liéu). Cong thive sau cb thé dugre st dyng thay cho Bang hoi nurdc ASME ddi voi dai
nhigt dg tir 95 *C dén 540 °C:
HS=1,821 = [0°T+2,980 = 107'T? +2,501=10°, Jikg {249)
HW = 41867 , Jikg (250)
Irong d4:
T l& nhigt 35, °C
GHI CHU: Mhigt 45 tham chidu 13 0 *C.
5.19.6 Entanpi cia than, Jikg
Twong quan gidra entanp va nhigl d cia then duec xdy dyng dya trén céc thanh phan trong than xac
dinh tir két qua phan tich gan ding, Cac cong thirc tinh nihigt dung riéng duors tich hop vao 38 xdc dinh
entanpi & nhigt dd tham chidu |a 25*C. Da thirc cho carbon cb djnh da dueoc giam mit bac dé don gidn
hoa, Entanpi clia tro duoc xay dung tir Si0: 82 tao sy nhal quan véi entanpi cia fro xi.
Twong quan nay khéng ap dung ddi vai than cd nhigt 8 dued 0 °C hedc cao hon nhiét 30 theat chat béc.
HCoal = MFrFc= HFc+ MErVml = H¥mi+ MFr¥m2 « HVin2 + MFriWF « HW + MFrdsF « HRx | Jikg  (251)

HFe=687,964T+1 46877 181163, Jikg (252)
H¥mil=1649,6417+1,694T" - 43136,24, Jikg (253)
H¥m2=2973 3697+1 28072 = 75134,33, kg (254)
HRs=T13,19T+0,0607% - | 8858, 7, Jikg (255)
HW = 4186T - 104566, Jikg {258)
HFErVm=MEFr¥mi + MFr¥m2, kxg/kg nhién liéu thiee 35t {257)
MFrVmCr = MFy¥m/(1-MFrdsF - MFYWF), kgfkg nhién ligu kha khdng tro (258)
Méu MFrFmCr £ 0,10, thl
MFrVm2 = MFrVm [259)
MFr¥m!=0,0 (260)
N&u MFrPmCr = 0,10, thi
MFrVm2 = 0,10(1~ MFrAsF - MFyF) (261)
MFr¥mi = MFrVin — MFrim2 (262)

trong dé:
Hi:  laentanpi cda thanh phan & trong than, Jikg
MFrAsF  laty 18 khéi lgng clia tro, ka/kg than thipe dét
MFrFe  laty 18 kndi lugng clia carbon cd dinh, kgfkg than thirc adt
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MFr¥m Bty 1& khiii legng clia chét bibe, kg/kg than thire dbt
MFrVm] By 18 khdi luong clia chét bic so cip, kalkg than thie dét
MFr¥m2 11§ 12 khdi leorng cila chét bihe the efp, koike than thie 66t
MFr¥mCr 1ty 12 khdi lugng cia chit bie theo mau khé khéng tro, kg/kg than khd khing tro
MFYWF 13ty |& khbi leong ofa nwde, kg/kg than thue dat
T lanhigtds, °C
5.19.7 Entanpi cia ddu nhién liéu, Jikg
Entangi cia dau nhién ligu theo nhiét 88, phy thude vao t trong {tinh theo "AP1) & 16 °C ¢4 thé duec
xéc dinh theo da thixc tinh g&n dung sau:

HFo=Cl+C2x AP+ C3x T+ C4x APIxT+(C3+ C6x API)T?, Jieg (263)
API=(141,5-131,55g)/Sx (264}
Sg = Dnf998,94 (265)

trong 86:
API  latytrong APl & 16 °C, "AP
€ = 424540104
02 = =14151x107
€3 = +18572¢10°
Cd = 455230x10°
5 = +1,833310°
O = +54445«1077
Dn i khoi lgng rigng & 16 °C, kgim?
HFo 2 entanpi cia dAu nhign gy, Jkg
S 1a by trgng & 16 °C, kg/ka
T la nhigt 63, °C
5.19.8 Entanpl cla khi ddt thién nhién, Jikg
Ba thitc tinh gan d0ng duedi ddy duge xay dung tir dl li2u phan tich thanh phén nhign lidu khi 48t thign
nhign didn hinh ghm 90% métan (CH.), 5% etan (C:He) va 5% nito. Ba thirc ndy dp dung trong ddi nhiét
46 tir -20 °C dén 260 *C. Nniét 34 cla khi @4t thién nhién thuémg gdn voi nhiét 48 tham chidu 14 25 °C,
do d6 vigc st dung két qua phén tich thanh phan &ién hinh cla khi dét thign nhign 14 4 chinh x4z cho
cac tinh todn hidu sudt. D& véi cde khl ché pham (khi d&1 nhan tao) 8 véo [ hoi & nhiét 45 cao, entanpi
phai duge xac dinh dira trén cic thanh phin thye té trong khi a&t 45,

HGF =2000,57 +1,35057° + 0,00067" - 31301, Jikg (268)
trong da:
T la nhigt dg, °C
5,19.9 Entanpi cia chét hip thy la d4 vai, Jikg
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Tirong quan entanpi véi nhigt 48 dudi 38y dira trén dii lieu vé CaCOs vai sy hidu chinh d8i vai ham
lirgmg nurdre. Tuong quan nay ca thé ap dung trang dai nhigt 44 tir -20 °C dén 93°C.

FiSh = (1 - MFrH 205%) HCc + MFrH 205h{ 41807 - 104366), Jrkg (267)
HCo=778,897 + 0,857 =19998,91, Jkg (268)
trong dé:
MFrH205b |a ty & khdi hegng cla nwde trong chit hap thy, kafkg chét hép thy
i |& nhigt dg, °C
5.19,10 Cac hé sd trong da thirc tinh gén dang entanpi theo nhigt dg

Ba thive téng quét dudi ddy cb thé p dung & tinh gan dung entanpi theo nhigt 4 (véi nhiét db tham
chidu I 25 *C) cho cac tneémg hop khéc nhau. Céc hé sé trong da thire duge trinh bay & bén dudi..

Hk=CO+CIxTE + C2xTK + C3xTK + C4x TR + C5xTK'  Ikkg {268)
TE=T+273,2, K {270)
trang dd;
Hk 1 entanpi eda cde thanh phén, Jikg
T 1 nhiét 48, °C
TK nhigt d tuyst adi, K
Cac ha b ap dung dé tinh entanpi clia khéng khi khd diea trén thanh phdn dae trung ela khang khi dwes
néu trong 5.11.1.

Cac hé sh 4p dung dé tinh entanpi cda khing khi khd eho déi nhist 44 tie 255 K dén 1000 K:

Ch = -3.045576=10°
Cl = +1.064568x107
C2 ==2.498054x107"
€3 = +4.133509x 107
Cd =-2149112«10°7
3= +3.908536x 107"

Cée hi 58 &p dung d& tinh entanpi cla khong khi khé cho Sal nhiél 43 trén 1000 K

C0=-2.736675<10°
Ci = +8.636686x10°
C2 = +2.022062« 107"
C3=-5103340=10*
Cd = +6,923608«10°°
C3 ==3.789562x10°"

Cac hé sb 4p dung dé tinh entanpl ciia hei nwéc cho dai nhist da tir 255 K dén 1000 K:

{f = =5.563017=10°
Ci = +1.922788x10°
2 =—4.176941x10"
€3 = +0.14286210
4 =-5.613764:107
5 = +1.410315x10°°
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Cée hé s Ap dung 42 tinh entanpi clia hel nwéde cho dai nhidt dé trén 1000 K:
Ci) = -3.8568248x10%
Cl = +1.21526T«10°
€2 = +7.175283 10"
-3 = =1,388378=10~
C4 = +1.481727x107"
C5 =-6.382042:10°9

Céc hé sd ap dyng 38 tinh entanpi cia khéi khd dua trén thanh phin khai gém 15,3% COg, 3,5% Oz,
0,1% S0z va 81,1% nitcr khi quy&n tinh thea 1hé tich. Entanpi ciia khéi kha khéng thay ddi dang ké ddi
v nhién [8u hoa thach vi nite khi quyén & thanh phidn chi yéu, Thanh phan nito khi quyén thay ddi
trong pham vi tir khodng 80% ddi vai than dén khodng 88% adi vii khi bt thisn nhign. Khac bigt chi
yéu ia CO; va Oy — 13 céc thanh phin oo cac nhigt dung teang ty (khéng khdc bigt dang k&) véi nhigt
dung clia niter khi quyBn. B8 i cac nhién [igu hydrocarban dién hinh duroc Aét chay véi b 18 khang khi
thira nhd hen 300%, cb thé &p dung cic hé b didi day 36 tinh entanpi cho hau hét cic tinh toan truyén
nhiét, B3 véri céc loai nhign liés dgc tht nhue khi ché phdm (nhan tac), hydro hodic céc qua trinh chy s
dung mii treeng oy hia khéng phai 12 khdng khi, thi xem 5,18.11 dwdi day,

Cac hé sb 4p dung dé tinh entanpi clia khai khd cho ddi nhigt 46 1 255 K Gén 1000 K:

Cil = =2 B62564=10°
Ol = +8.447160x10%
€2 = +1.346596x1072
3= +1.47T1163=107
4 = =f. 7955071072
5 = +5.788358x10-4

Cac hé sé 4p dung @& tinh entanpi cla khél khé cho d&i nhiét 34 trén 1000 K;

0 = =2.742187x10°
Cl = +8 448870107
C2 = +2.414854107"
C3 = —6.324692: 107
C4d = +8.8401 141079
C5 = 4718496107
Cac hé sd &p dyng dé tinh entanpi cla tro xi khéng 16 thanh phan va cét cha dai nhiét 6 tir 255 K dén
1000 K {dyra trén d6 thi entanpi Si0; véi mt s6 diéu chinh quanh nhigt Ga xap %1 1000 K} nhir sau:
Cl = -7.508336x104
1 = -5.643853x10*
C2 = +4,154081
3 = =8,037507x107°
4 = +4.774953<10°
5 = —1.479473107
Cac hé sb &p dung 98 tinh entanpi elia tro x1 khdng rd thanh phin va cit cho 63 nhist 88 trén 1000 K.

Cl = +4.235282:10"
Cl = +8.379622x10"
C2 = +1.005171
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€3 = ~4.6810587x107*
Cd = +1.1245652107
5 =-1.072176x107"

5.19.11 Céc hé sé 4p dung dé tinh entanpi 881 voi edc hén hep khi néi chung

Béi wéi cde hén hop khdl théng thurding, 4p dung cée hé sé di vii khéi kho trén day. Cac hé sb tinh
entanpi cda cAc hin hop khi khong dé cap & trén co thé dieoe tinh todn tie £ 18 khdi lwong cla cae thanh
phén A{Frk trong hén hop khi thea edng thive sau:

Cff mix ="y MFrk x Cfik {271
trong 4é:

Cfik 1&h& sd i adi voi thanh phan i nhee durge li8L ke dudi day hodic duoc [y tr cac nquén trich
dan phl hep khie.

Méu st dung quy trinh déy dd d& tinh todn céc hé s adi vdi hén hgp khéi tiF mét nhign lidqu (hodc chit
oxy héa) cu thé thi hin hop dé phai iy theo m&u khdl khd dya trén ty 1& khong khi thira dién hinh. Khi
dé, ham lwgng am (va ham legng tro xf, néu cd) tai vi tri duoc d& cp od thé duge s dung cling vdi
kh&i kho Gé tinh todn entanpi cia khai dm theo cac quy dinh tal 5.19.2. Ha sé tinh entanpl cho khéi kha

c6 thé dp dung cho mét pham vi réng clia 1y 18 khéng khi thira, do 48 chi cin tinh céc hé sé khéi kha mét
tan adi véi mét nhign ligu trung binh,

Cac hé sd ap dung 48 tinh entanpi cla Oz che dai nhigt da tir 255 K dén 1000 K;
£ = -2.763335x10°
1= +58828133:10°
C2=-3.926567=10"
3= +8614360x10"
4 = -B.376 114107
C5=+1.715992x10""

Cac hé sé ap dung & tinh entanpi eda Oz che dai nhidt d trén 1000 K

C0=-3.111408=104
CI = +8.382666x10%
C2 = +8.721494x1077
03 = -1.716127x107
Cd = 42101562107
€3 = -1.241980x107"

Cac hé 54 ap dung a4 tinh entanpl coa Nz (nguy®n t8) cho ¢ai nhist dé tir 255 K dén 1000 K:

C0 = -3.157739«10%
CJ = +1.089109x10°
Cd ==2.109367=10"°
3= +2.835523=10
4 = —8.92249010°°
5 = -8.200765<107"

Céc hé s6 &p dung @& tinh entanpi cda Nz (nguyén t8) cho nhigt 38 trén 1000 K;
C0 = -2 641480x10°
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Cl=+B.4B5771x10?
€2 = +2.376889: 107"
€3 = ~6.224504x 107
C4 = +B.488438107%
C5 =—4,631964x107"

Cac he st ap dung 6é tinh entanpi cla Mza (khi quyén) cho dai nhigt aj 13- 255 K aén 1000 K,

Cf = -3.1305582 108
CI=+1.088170x10°
€2 =~2.067935x107"
O3 = 42 784348107
C4 = -8.763830=107
€5 =-4.139085=10°"

Céc hé sb Ap dung d& tinh entanpi cda Nxa (khi quyén) cho nhigt dé trén 1000 K;

Cf =-2.623843«10°
Cl = +8.412087<10°
C2 = 42 336186x10"
{3 =-6123212:10%
C4 = +8.348403x107
CJ = —4,556625x 10"

Céc hé s8 &p dung 32 tinh entanpi clia CO; cho déj nhist @4 i 255 K dén 1000 K

) = —1.982492<10%
Cl = +4.534185<10¢
7 = +B.248684x107"
{3 = =4, 150448107
C4 = +9.4534741077
C5 = +2.390025=<10°"

Céc hé sb ap dyng dé tinh entanpi clia C02 cho dai nhigt d4 trén 1000 K:

0 ==-3.085293=10°
Ci= +B.424808:10°
C2 = +2.925650<107
3 =~T 801662+ 107*
C¢ = +1.073748:10"®
3 =-5864558 109

Céc hé b ap dung 38 tinh entanpi cia Ar cho dai nhigt 39 tir 255 K dén 1000 K

0 =—1.550924x10°
'] = +5.2015636:107
€2 = +0.000000
3 = +0.000000
4 = +0.000000
5 = +0.000000

Céc hé sh &p dung & tinh entanpi efa Ar cha dai nhigt 40 trén 1000 K:

0= —1 550524x10°
C! = +5.201535x10°
2 = +0.000000
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(3= +0.000000
C4 = +0.000000
5= +0.000000

Cac hé s6 ap dung dé finh entanpi ciia SO; che di nhiét 48 10 255 K dén 1000 K:

{0 = ~1.566568x10°
Ci = +4,238066=10°
2 = +3.453597« 10
3= +2.050741x10°%
C4d = =1.712920=10"
L5 = 4664031410~

Céc hi2 sd ap dung dé tinh enlanpi clia SO; cho déi nhiét 48 trén 1000 K:

€0 = -2 409984 10°
7 = +6.8051 44107
2 = #1.27823110"
Ci=-3476037 107
€4 = +4.513068=107
O3 =-2.73863310°"

Céc hé 38 ap dyng dé tinh entanpi cla CO cho dai nhigt 60 tir 255 K dén 1000 K:

C0 =-3.154200=10°
Cl = +1.100904x10%
£2 = =2.402192x107
C3=+38652141=10"*
€4 = ~1.507376x107
C3 = +1.421546: 107"

Gac hé sé ap dung dé tinh entanpi clia CO cho ddl nhigt d5 trén 1000 K:

C0 = =2 524583107
C! = 48854598107
(2 = +2. 2003782107
CF = =5,726003= 105
€4 = +7.688763x10°
C5 = -4 1158881072
Cac hé sé 4p dung dé tinh entanpi cda H: che d3i nhidl do tr 255 K dén 1000 K.

C0 = —4.029359=10°
¢l = +1.213482x10*
C2=+7.177145
C3=-1.068036=107

4 = +7.730288-10*
5 =-2.078248:107°

Céc hé sb &p dung @2 tinh entanpi cia H: cho ddi nhiét 48 trén 1000 K:

Ctt =—3.554108x10%
C] = +1.258889x10*
2 = +1.231536

C3=-2.301637«10*
Cf ==2,190068<107*
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C3 = 420775991012

Céc hé sé &p dyng d& tinh entanpi clia HzS cho dai nhigt 46 tir 255 K dén 1000 K:
Ol = -2,868479x10%
CT = 49590463107
C2 = -8.128877x1072
03 = +3.733777=10
4 = =1,8383371107
5 = +3.24357210°1
Cac hé sd ap dyng dé tinh entanpi cla H:S cho dai nhigt da trén 1000 K

C0 = -2 327097 «10%
Ci = +6.685219x10%
C2 = +4,930726x 10"
3 ==~1.25069110™
Cd = +1.677954 107
C5 = -0.068723x1072

5.19.12 Céac d6 thi xédc dinh entanpi

B& thudn tién che vige tinh todn thd cong, twong quan gilra nhiét dung rigng w&i nhigt 79 cda khang khi
khd), hol nwde, khéi khd va tro xi dwge thé hign béng 34 thi rén céc hinh i Hinh 14 3&n Hinh 17, Cac
88 thi nay thé hign gid 11 nhiét dung r&ng trung binh cia cac thanh phiin gita nhigt 40 edin tim va nhigt
dé tham chidu 1 25 "C. B4 x4c gi4 tri entanpi K cia bt ky thanh phin ndo (véi nhitt 6o tham chidu &
25 °C), cAn nhén nhiét dung riéng trung binh véi higu nhigt dg (7 - 25} *C.

Hie = MnCpk(T —25), Jkg (272

B4 phan gidi cla cac b thj cho phép nhan dege két qua tinh todn cb sal &6 trang khodng 200 J/kg so
varl gid trf thipc té. Phurong phap tinh todn entanpl cda cdc hdén hgp nhwe khang khi 3m va khéi &m da
durgre trinh bay trén day.

Bdi v mdt sb tinh todn, cAn phai wae dinh nhigt dung ridng ke thdd (1A gid tri gAn ding cia nhigt dung
ridng trung binh trong mét d&i nhist 48 nhd) & nhigt 6 cy thé (vi du: khi tinh todn nhigt 44 hidu chinh cda
khéi thodt ra khdi ba séy khang khi), Nhidt dung riéng fic thév cd thé durge xdc dinh tir cac d thi nhigt
dung rigng trung binh bing cach tra thea db thi véi gié trj nhiét 6 T bing 2 1&n nhigt d& cn tim 7 tnir di
nhigt 46 tham chidu (25 °C).

Te=2T-25,C {273}
Vi dy, 9& tim nhiét dung riéng tirc thai & 150°C, ¢an xéc dinh nhiét dung riéng trung binh theo 4 thj theo
qia trj nhigt 4o 1a 275 °C.
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Mnigl dung rigng tung binh, Cp. Jkg *C
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Whi&t surg féng trung binh. G, kg *C
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Hinh 17 - Nhiét dung ri2ng trung binh cla tro xi khé theo nhiét dd (tidp theo)

5.20 Cdc ky hidu sir dung trong cde céng thire tinh todn

5.20.1 Nguyén tic thidt lap cac ky hidu s dung trong cac céng thike tinh toan

Céc ky higu sO dung trong sac cdng thirc tinh toan {ngeai trik cdc cdng thire ién quan dén viéc x4c dinh
d6 khéing d3m ban) dugc ghép bai cac ky hiéu va chir vigt 14t (tiéng Anh), drge phan thanh cac nhém
duréri day vé adip xép theo trinh tir nhy sau:

THUOG TINH - GHUFC NANG —3 (THIET B, DONG VAT CHAT, HIEU SUAT) — (VI TRI, THANH PHAN)
- LOAl GIA TR

5,20,1,1 Céc ky hidu thé hign thugc tinh

Af
Aid
Cp

D

Dn

H
Hea
HHV
HHVev
HHVv
Hra
Hrea
Hi
Hw

H oononn

nomowononon

wom

dién tich b& mat theo hinh chiéu phing

dién tich theo kich thuée bén trang

nhiét dung riéng trung binh & 4p sudt khang adi
theo mau khé

khdi lvong ridng

entanpi

b s6 truyén nhigt déi leu

nhiét trj cao theo khai heong

nhigl trj cao & thé tich khong &8

nhiét tri cao theo thé tich

hé =8 truy&n nhiét bire xa

hé s& truyén nhiét két hop bie xa va dol vy
chidu cao

hé 54 truyén nhiét iop bao &n
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~FTEEESE:

FPa
Pp
Py

)

(LA U [ '}

Tidh

Twh
v
h
Vp

| N | N T | I I 1 A L

[ S T

wowonou

khdi legng

mal

phén tram khdi lremg
khdi lwerng trén don wj nang hegng
Ieus hrgmg khi legng
khdi lugeng trén thé tich
phan b lrong

ap suét

dp sudt khi quyén

&p sudl rigng phan

ap sudt bao hoa

na&ng irgmag

phan trdn nang lugng J3u vao i nhign ligu
mic truyén nhiét

héing 56 khi rigng

birc xa

a6 &m trong dé|

cén thiét, dugc yéu cdu
hiéu (ng éng khai

ty trong

nhigt dg

nhigt @6 bau kha

nhi&t @& b& mal ndng
nhiét 38 bau wit

van tic

cdt &p do van tic

phén tram thé tich

5.20.1.2 Cic ky hiéu thé hién chiFc ndng
44 = bdsung, thémvas

Clz
]
Fr

Mn

Mz

Sm

tinh todn
chénh léch (dela)
phén chia, ty ¢

= trung binh

durge do
tﬁng

5.20.1.3 Cdic ky higu thé hién thidt bj, dong vit chit va higu sudt
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A
Ae
Ah
Al
Ap
Ag
As

i
Bd

5

khéng khi

gian dng bd sdy s b khdng khi
bé sy khing khi

18 It khang khi

hé tro

thidt bi kidm soat phat thai

fro

= nhiét déng gép
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Ca
Ch
Che
Ce
cr
Ch
Clh

co
C02
Coal
Cw

w BEE e

ft
Fg
Fo

G
He

In

Lg
Me

N2
N2a
NOx

o2
Fe

wEpETd

8
Se

canxi

carbon dude 461 chéy
carbon chéy hét

canxi carbonat

hé s

canx hydroxit

nung khi vahodc khir nede
chay

carbon menoxit

carbon dioxit

than

nwde [am mat

higu sudt tinh theo phan tram
bd ham nude

dign

bée ho

nhién ligu

carbon od dinh

khei thai

= dhu nhign lidu

nhién gy khi

= toan phin, tho

hydrecarbon theo m3u khd
néng lrgng 84u véo

chat troy

tén that

gt

= magie carbonat
= magie hydroxit

niter
nite khi quyén

= niter oxit
= nang luong dAu ra

oxy
gdn phém chay

= sdn phém chay chira higu chinh khir lwu hugnh
= tap vt I{F may nghidn

tai nhigt

tro

tal tudn hodn
Irw hugnb
chat hdp thy
kh I huynh

TCVN 0000 20xx
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Sh = qua nhiét

Sif = sulfat héa
502 = |y huynh dioxit

Src = lruyén nhigt bl xa va ddi lvu bé mat
Ssb = b chét hép thy

S = hoi

Th = Iy thuyét
To = tbng

Iz = chwachdy
W = nude

By = hoinuac, hoi &m
X = phy, phytrg
Xp = phén tram vuot qua
X¢ = 1y sd nhiét dung, X-ratio
5,20.1.4 Cac ky higu lién quan dén vi tri, thanh phan
Ds = thigt ké
En = d vao hodc dau vao
f = nhign lidu cu thé hodc lidn quan dén nhign Iy
j = thanh phan cla nhidn liéu, chét hép thy
k = céu tir cla nhién igu, chat hap thy
Lv = rakhdi, thoat ra hode dau ra
Rz = tham chiéy
z = vjlrd (xem cac hinh tr Hinh 1 380 Hinh 6 vé céc vj trf cu thé)
5.20.1.5 Cac ky higu lign guan loai glé tr|
Cr = qgidtr duoore higu chinh tr ohi sb doc hodc bing tinh toan hiéu chinh
5.20.2 Danh sidch cdc ky higu dwoc st dung trong céc cong thive
Xem Bang 23 va Bang 24 durdd day.

Bdng 23 - Cac ky hiéu s dung trong céng thikc tinh toan

| Kyjhiéu | ¥ nghta Bon vl
Afz Dién tich bé mét theo hinh chidy phing tai vitd = m?
ApAf Di&n tieh hong phéu xudng hé tra theo hinh chidu me
phing

API Ty trong AP cla dau dc AP
Dred Khai lugng riéng cda khang khi dm kgim?
DndFg Khéi legrng riéng cla khang khi &m hodc khdi dm kg/m?
DnFy Khbi hegg riéng clia khéi &m kgim?
DnGF Kbl Ierng rigng eda nhién lidu khi kgl
DnS; Khdi luong rigng cla hoi hodc nwdc kg/m®
D¥pCO Phén trém CO trong khéi, do theo mdu khai khd % theo thé tich
iD?pCOE Phin tr3m CO; trong khal, do theo miu khai kha % theo thd tich
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Bang 23 - (tidp theo)

Ky higu | ¥ nghia Bon vi
D¥pHe LPhén iréim hydrocarbon trong khoi, do thea mau % thio thé tich
khai khd
DVpH20  |Phén trEm HaO trong khi, do theo mau khdi khd % theo thé ilch
D¥p2a  |Phén tréim nite (khi quyén) trong khéi, do theo 9% thea thétich
miu khéi khd
D¥pNZf  |Phén trém nito (17 nhién §éu) trang khéi, do theo % thea thé tich
méu khdi khd
DVpNC Phan trém NO, trang khai, do theo mau khdi khé % theo thé tich
D¥pO2 Phan trém Q, trang khéi, do theo mau kKhdi khd o, theo thé tich
D¥ns02 Phin trém SO, trong khai, do theo mau khdi kho % theo thé tich
ECm Higu sudt chay %
EF Higu suit nhign Beu %
EGr Hidu suét tedn phan (hidu sudt tha) %
EX Higu suat két hop cac cac co cu truyén dong, %
khétp néi trang thidt bj phy trer
HA Entanpi ctla khéng khi &m Jikg
HA4glv  |Entanpi cda khéng khi &m tai nhist 46 khoi ra khéi kg
thiét bi AQC
HAEn Entanpi cla khéng khi dm di véo ndi chung Jikg
HALgEn Entanpi cia khang khi dm rd ot vaa thidt bi Jikg
HALvCr Entanpi cia khang khi &m tai nhigt 44 khdi ra khdi Jikg
pharm vi kb hai 1
HATFzLv  |Entanpi clia khdng khi tai nhigt dd khéi du ra Jikg
Heaz Hé sé truydn nhigt 84l fuvu cho khu ke z Wim#9C
Hee Entanpi cla canx carbanat (&4 vdi) Jikg
HCoal Entanpi cla than Jikg
{HDA Entangi cda khdng khi khé Jikg
| HDAER Entanpi cida khiing khi khd 1ai nhiét 38 khong khi Jikg
i vao |4
HDFg Entanpi cda khdi khd dikg
HDFglv(r |Entanpi cla khéi khd di ra, khéng bao gbm ré lot Jikg
Hen Entanpi tai dau vao ndi chung Jikg
HFe Entanpi c0a carbon ¢d dinh Jikg
HFERn Entanpi cia nhién ligu tai rhigt 4 nhién lidu Jig
HFg Entanpi cUa khéi am Jikg
HFgEn Entanpl cla khéi &m di vao Jikg
HFgLv Ertanpi cda khéi dm dira Jlkg
HEp !Entanpi clia dau nhién lidu Jieg
HGF Entanpi cla khi @6t thign nhién Jikg
HHVC Mhiét trj caa cda carbon Jka
HHVCO Nhiét tri can cla carban monaxit Jlkg
HHVCRs  [Nhigt trj cao cla carbon trong tro xi kg
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Bang 23 - (tiép theo)

Ky higu ¥ nghia Bon vi
HHVF Nhigt trj cao cia nhign iéu & dp sudt khang dai Jikg
HHVFey | Nhigt tri cao clia nhign liéu & thé tich khéng ddi Jikg
HHVGE Nhiét tri cao clia nhién iéu khi, theg thé tich Jin)
HHVHE Nhiét trj cao cia hydro chuwra chay Jikg
HHVHe Nhigt tri eao ela hydrocarbon chura chay Jikg
HHVPr Mhiét tri cao clia tap vat tir may nghien Jikg
Hk Entanpi cla cu tF & Jikg
Hi= Entanpl c0a cdu 1 ktalvitr z Jikg
Hiv Entanpi d&u ra ndi chung Jikg
Hifnd Entanpi trung binh ctia khang khi Am Jikg
HMnFg Entanpi frung binh cia khéi &m kg
HiMnFgLvCr |Entanpi frung binh cla khél 3m tal nhidt 48 Jikg

TnivCry
HPr Entanpl ciia tap vat t may khi ra khdi may nghién kg
Hraz Hé s8 truyéin nhidt bire xa cho khu vue = WimReC
HRe Entanpi tai nhiét d4 tham chigu Jikg
Hrk Nhi&t ciia phan (ing cho cAu tir & Jikg
HrNOx Mhi&t tao thanh NO (hodc N0} Jig mol
HRs Entanpi cla tro xi Jikg
HRsEn Entanpi cda tro «7 tai fudn hodn Jikg
HrSif Mhiét sinh ra tir phan dng sulfat héa Jikg
HRslv Entanpi ela tro xi dira Jikg
HSb Entanpi ¢lia chét hdp thu Jkg
HSbER Entanpi c0a ché&l hép thy di vao pham vi 15 hol Jikg
HStEnz Entanpi cla ham legng &m bd sung (tir hoi) vao Jikg
khai
HStLvCr Entanpi cda hai (theo béng hoi nieére ASME) tai Jikg
nhigt d& hiéu chinh cda kndi diu ra
HSe= Entanpi cla hoi tai viirl 2 Jikg
HSizDs Entanpi cda hoi tai vi trl z, theo idu kisn thidt ké Jikg
Ht 86 can, mire chanh lech vE cao dd gitea cac didm m
do ap suft
HVmi Entanpi cia chal bdc i, trong d6 | bing 1 hode 2 Jikg
HIW Entanpi cla nutre (theo bang hol nrdc ASME) Jikg
HWke Entanpi cla nwée tai nhigt d8 tham chidu Jikg
Hiwv Entanpi cia hoi nurde (theo JANAF/NASA) Jikg
HWvEn Entanpi cla hoi nuréc tai nhigt dé trung binh cia Jika
khang khi i vaa
Huz Hé sé fruyén nhiét d6i voi Iép bao dn va va boo Wim*C
H¥WzDs Entanpi cila nuwdre tai i tri z, theo didu kién thiét Jikg

ke
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Ky higu

¥ nghia

Bon v

MFrAsF
MFrdz

MFrClhk
MFrCO285h

MFrFe
MFrFge
MFrH2080
MFrinSh

MFrO34Cr

MFrRs
MFrSh
MFrSbk

MFrSe
MFr503

AFrSsh
MFrSICr

MFrThA
MFrTRACY

MFrim
MPFrFml]
MFried
MFr¥mCr
MErWdds

MFErWDA

M‘R" WF
MFrivRs
MFrWsh

MnCpd
MnCpDFg
MnCpFg

Ty 12 khéi lwang clia tro trong nhign liéu

Ty & khi hrgng clia kndng khi tai dim z trén
thng luong khdng khi

Ty ¥ khéi lurgng duroc nung khé hodc khir nede
clia chu b &

Khéi lwgmg khi (CO3) tir chat hap thy trén khdi
lirgng nhidn liéu
Ty I8 khél legng ciia carbon e dinh

T4 1& khdi gng eda khél 3m tai vitr 2
Ty 1 khéi hrong clia niée trong chét hip thy
Kndi lwgng chét tror trong chét hap thy trén khdi
|I|_r|;mg nhign ligu

Ty 18 knéi lgng ciia s tir khong khi can thiét 4é
[tao thanh SO trang qua trinh sulfat héa

Téng khél lwgmag tro i trén khéi lromg nhign Féu
Khéi krgng chét hap thy trén khéi lwomg nhign ligu
Khéi lvgng cia chu iy phan (rng & trong chét hdp
thy

Ty 18 khir lwu huynin

Ty 12 khéi lvgng ciia SOy duge tao thanh frong
qua tinh sulfal hoa

Khéi legng ba chét hdp thy Irén khdi lrgng nhign
ligu
Ty |2 gitra luu lwgng hoi chinh theo thiét k& vai
lwu [rgng hoi chinh trong thi nghigm
[Lusomg kg khi If thuydt, i tuding

Khdi Iwgng khdng khi Iy thuy&t higu chich trén
khdi livgng nhign ligu

Ty 16 khdi lwong clia chét bée

Ty 18 khdi lwgng cda chét béc so cdp

Ty 18 khéi luong cla chét bic thi: chp

Ty 1& khdi lugng ciia chét bic, mBu khd khdng tro
Lugng nudic b sung tal vi tri 2 trén khdi lvong
nhién ligu

T} 18 khéi luong clia hoi &m trong khang khi khé,
khéi legmg HyOvkhdi Iigng khing khi khd

Ty & khili lgrng clia nurere trong nhién ligu

Ty 18 khii legng cla nurde trong tro i khé
Lurgng nurdre tly chat hip thy rén khdi lugng
nhién liéu

Mhigt dung riéng trung binh cla khdng khi &m
Nhiéét dung rigng trung binh cla khéi khé

Mhigt dung riéng trung binh cia khéi &m

khii heomgfkhdi legng nhién ligu

khéii Iung/khdi leong nhign Biéu
khdi lugrngfkhéi luong

khéi legng GOy khéi lugng thanh
phdn
khéi legmalkhdl Iegng nhign ligu

khébi Irgma/kndi legng nhién ligu

khdi ILegng/khai hegng nhign figu
khéi lgmglkhdi lromg chét hap thu

khdi lugng/khdi heeng nhign ligu

khéi lrgng/khdi legng nhign lisu

ichdi lygng/khéi heeng nhign lidy
khdi lrong/khdi lweng nhién [i&u
khii lugnghdi eang chét hép thy

ko'kg
khii leeng/khdi womg nhign ligu

kh&i Iegng/khéi lwgng nhién ligu

lchéi Irenaskndi leomag

khéi hegmgfkhdi legng nhién liéu

khai liromagfkhai Iuong nhign ligu
khéi leonafkhdi krong nhign ligu
khdi lwongfkhdi egng nhién lidu
khéi Iwvoma/khéi keong nhign Féu
kndi lwomarkhdi keong nhign e

ka'ka

khéi lwgng&héi legng nhign gy
khéi heong/khdi lugng tro xi
khéi lugng/khdi legng nhign ligu

kg ¥
Jkg K
Jikg K

189



TCVN 14224:2025

Bang 23 - (1o theo)

Ky hiéu ¥ nghia Bon vi
MnCpk Nhigt dung rigng trung binh clu tlr k Jikg K
MaCo2sh |56 mol khdi kha (CO) tir chét hdp thu trén khéi mal/khéi Irgng nhién liéu
Irgng nhién figu
MoDFyg 56 mol khai khé trén khéi kegng nhién ligu khéi luong/khdi wong nhign lidy
MaDPe 36 mol san pham khb tir nhign idu (C0s, NsF va malfkhdi lrgna nhign gy
lwgmg SOz thyre té duwgrs s@n sinh)
MoDPou Sé mol san pham khb tir nhién liu (COs, NoF va mol/khéi lirgng nhién Féu
50 duwge chuyén hda t 1dng Ieong luu huynh
trang nhign ligu)
MoFg Sé mol khéi dm trén khdi legng nhién &y mol/khdl lgng nhign lidu
MoFrCaS | Ty & mol canxi trén lueu huynh molimal
MoFrCihCe | Ty 18 nung khd canxi carbonat mol COxmol CaCOy
MaFrCihk Ty 18 nung khd hodc khiv nwde cha thanh phén & malfmal thanh phén
Mok 56 mol cla cu 1 k trong thanh phan | cla nhign malfkhdi [rgng nhién figu
ligu khi
MoO34Cr | Gia tr hidu chinh i legng khdi kha 881 véi 04 molikhdi lurgng nhién liéu
trong khéng khi cAn thiét dé tac thanh SO
MaSO2 56 mol téi da theo Iy thuyét cia S0, duoctaora molfkhéi |rgng nhign ligu
trén khai leng nhién liéu
MoThACr |54 mol khong khi by thuyét cin thiét (higu chinh) molikhdi lugng nhign liéu
MoThdPeu |56 mol khiing khi Iy thuyét cdn thift cho cac san mollkhéi legng nhién ligu
phéim dwoc khi hoa rong nhign b
MoWA 56 mol hoi &m treng khang khi mol/khdi legng khong khi
MoWPe MoDPe cong véi 58 mol HaO tir nhign lidu, chét malikhdi liegng nhign héu
hdp thy va ham Iegng &m b sung
MaFPeu MoDPey cbng viri sé mol Hz0 10 nhidn lidu, chét mal/khdi lwgng nhién lidu
hép thy va ham leeng dm b sung
MoWSh 56 mol hoi &m trang chat hép thy rnol/khdi legng nhign liéu
MpdkLg | MUe lot gid clia b sdy khong khi, phan trdm cla % khéi leong
khéi legng khai di vag
Mpl Mirc rd lot khang khi, phn tram khéng khi Ij % khdli lrgng
thuryét
MpdsF Phén tram tro trong nhién liéu % khdi lgmg
MpCak Phan tram canxi trong chat hép thy & dang cu b % khdi legng
k {COahodc OH)
MpCh Garbon durge dot chay % khdi lrgng
MpCho Phén trém carbon chéy hét % khéi wong
MpCF Phan tram carbon trang nhién fiéu % khdi lugng
MpCO2Rs  |Phén trém carbon dioxit trong tro & % khéi legng
MpCRs Phén tram carbon tir do trong tro xi % khdi legng
MpCRsDs | Phén trdm carbon tu do trong tro xi dugc higu % khdi lwgng
chinh then didu kisn thidt ké
LHka phén trdm cia céu b k trong nhién lidu % khéi lugng

120




TCVN o000 20%x

Bang 23 - (tidp theo)

Ky higu | Y nghia Pon v j
MpH2h Phiin tram hydro duge 38t chéy % khéi lLegng
MpHIF Phén tréim hydro trong nhién lidu % khdi lwemg
MpInSh Phén trém vat chét tro trong chét hép thy % khéi lwong
MpNZF Miter trang nhién liéu % khél leong
MpO2F Oxy trong nhign &y % khdl leeng
MpRsFgz |Vt chét rin trong khéi tai vi tri z, phén trdm trén % khéi luong

khdi lrerng khéi dm
MpRsz Phan trém tro i dugre thu gom tal vitr z % khéi lrong
MpShi Phin trém cia cdu tlr k rong chét hip thy % khéi hrgng
MpSF Liru huynh trong nhién ligu % khdi hegng
MpToCRs  |Tong thanh phin carbon treng méu tro xi, bao % khdi leng
gbm CO;
MpUbC Phin tram carbon chira chay % khol lwgng
MpUBH?  |Phén tram hydro chua chéy % khéi legng
MpWF Phén tram nirds trang nhign fiéu % khéi legng
MpWFg  |Ham lrgng Am trong khéi tai vi tri z, phan tram % khéi rong
trong khai &m
MaAl Ty ¥ khéi lveng khong kil &m rd lot kglJ
Midz Khdi lugng khang khi am tai vj iri z, tinh trén nang kgiJ
lwegng Gau vao W nhign lidu
MaCOISh  |Khél legng khi khé {CO:) tir chét hép thy, tinh kalJ
trén nang lvong diu vao ti nhién lieu
MgDdz Khéi lwgng khdng khf khd tai vi trl z, tinh trén kgl
néng lwong Ay vao by nhidn ligu
MeDFgz Khdi lrerng khoi khd tai v trl =, tinh trén ndng kgid
lrong FHu vao ti nhién figu
MyFgEa Khéi legng khéi Am di vao trén néng legng dau kald
o 1ir nhién lidu
MyFeF Khéi & tir nhién liéu kaid
MgFglv Khoi lugng khél Am di vao, Unh rén ndng lueng kaid
| d4u vao tr nhién ligu
MyFg: Khl lwong khai &m tai vi i z, tinh trén nang kgld
Iwgng diu vao tiv nhién ligu
Mak Khéi kegmg chu e & trén nang lwgng dau vae tir kgl
rhién liéu
MgNOx Khéi lugng NO, trong khél biku th] trén néng kgld
lgng diu vao tir nhign gy
Mg034C | Gid tr higu chinh leu keomg khéi khd 361 wéi Os kgld
trong khéng kni cin thiét A tao thanh SO, |
MaPr Khéi long tap vat tir mdy nghién trén ndng leong kg/d
dau vao tie nhidn ligy
MygRsz Khéi lwegng tro xf duge thu gom tlr vitd = kg!J
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MgSh Khai hegng chat hap thy trén ndng hegng dAu vao kaid
tir ki figu

MqSbk Khéi lvong cdu t k trong chét hdp thy, tinh trén kg/d
néng lugng dAu vao 1 nhidgn lidu

MgThd Lirymg khéng khi Iy thuyat (I tirdme), tinh trén kgt
néng lwemg diu vao i nhign iy

MgTaACr | Lurong kindng khi I thuydt (higu chinh), tinh trén kgt
ning hegng dau vao tlr nhidn lidu

MgThdf | Oia ti déc treng felia khng khi b thuyét (iy kgl
twrdng) cho nhiden |idu

MW Nurére tir ham lugng &m trong khang khi kgt

My Wddz Lugng nieerc bé sung tai vi t 2, tinh trén nding katd
legrng Ghu vao tr nhidn &

MgWF Nuéc tir H;0 trong nhign ligu hgid

MgWFgz  |Téng ham legng Am trong khi tai vj tri 7 kgid

MgWH2F  |Nudc tir qud trinh chay hydro trong nhién ligu kghd

Mg W5h Mur&c tir cht hAp thu, tinh trén ndng lrgng dau kgt
wao tlr nhién liéu

MgWhF Miraic tir H;O & thé khi trong nhign liéu kgt

MrdFg Leru lugng khéi heong cia khdng khi hodo khoi kg/s
ndl ehung

MrdFeCr  [Luu legng khdi kegng cla khéng khi hode khai, kgy's
duge hidu chinh theo nhisn li2u va hidy sudt

Mraz Luew Iugeng khdl lweng khai &m tai v tr 2 kg's

MrCwz Luru lrgng ki deong niedee 1m mat tai vitr = kals

MrDA Luwu fgeng khdi legng cda khang khi khé kgis

MrF Luu Irerng khdi leong elia nhién lidu kg's

MrFgz Luu hwgng khdi hegng cia khai &m tai vitrl 2 ks

MrEr Luru fugmg khdi legng cba tap vat 1ir may nghién kn's

MrRs¥ Luru lwgng khéi legng cla hdn hop tro o va nudo kg's

MrRsz Lur Iurgmg khdi legng cla tro s tai vi i 2 kigfs

MrRyFa Luru ugng khéi lwgng cha khei tai tuan hoan ka's

MrRyRs Luu legng khéi legng cla tra xi i tudin hodn kg's

MrSh Liru Iegng khéi legng cla chét hap thy ks

MrSiDs Luru lurgmg khéi lwong clda hel, gid i thiét ké ka's

MrSiEnz Liru lrerng khéi lirgng cla ham hegng am bd sung kg's
(o) wiso khéi

MrSeX Luu hegng khii Irong cia hei cho thiét ki phy trg kafs

Mr Sz |Luru Weerng Khdi leomg cia bo tai vitrl 2 ka's

MrSizDs Luu Irgrng khidi lugng eia hoi tai vi trf 2, gid tri kats
thigt ké

MrSh Luu hrgng khéi legng nurde trang chét hdp thy kafs

MrWz Lutu Irgrng khéi legng clia nuwdie tai vi tri z kafs
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Ky hidu Y nghia Bon vi
MeWECr Lwu lrgng kidi legng clia nude clp dwos higu kg/s
chinh
MeFk Knéi lwgng cia thanh phén k trong ohign ligu trén khéi legng/mal
mel nhign ligy khi
MuRs Khdi legng trén domn vi 1hé lich, sr dung cho tai gim’
luwgng byl
Mwd Phén tl legng cia khing khi m khéi lugngimel
MiwCak Phan ti¥ lugng clia herp chit canxd ktrong chit khdi lugng/mal
hép thy
Mule Phan tir lugng clia canxi carbonat khéi lwerng/mel
MuCo Phén tlr lugng cia carbon menoxit, CO khdi leeng/mol
MwC? Phén ti¥ lwong cla carbon dioxit, CO: khl leong/mal
MuDFy Phan t luerng cis khdl khé khi Iegng/mal
MwFg Phan tir leeng clia khdl m khdi rgrng/mal
MwGF Phan ti leong clia nhign Géu khi khéi Iigmgimol
MwHe Phan ter leeng cia hydrocarbon khdi Irgmngimol
Mwk Phan t legng clia ciu t & kndi lveng/mal
MwNe Fhéan tlr lugng clia NO knél lvgng/mol
Mw03 Phén tir lugng clia Oy, 47,9982 ihéi Ireng/mal
MwS Phan ti liong cda leu huynh khéi lvgng/mol
Pa Ap sudt khi quyén Pa
| Paz Ap suft tinh cia khang khi tai didm = Pa
|PDidFg Chénh |éch ap suat cla khong khi (ird lec dwdng Pa
gid) hodc khai (ton thét ap |we hot)
PDiAFgCr |Chénh léch ap suét cda khong khi hodc khai, Pa
dwgre hidu chinh thee hop ddng
PFgk Ap sudt tinh cila khai tai Giém k Pa
Ppived Ap suét rieng phin cla hol nwéc trong khang khi Pa
PsWTdh  |Apsubt bdo hoa clia hoi nuée tai nhigt 6 bu Pa
khd
PsHTwh Ap sust bao haa ola hei nude tai nhigt 48 bdu Pa
wét
PsWyTz Ap suét bao hoa cla hoi nuedc tai nhigt 3§ T Fa
fo . Déng nhiét thir edp W
OFn Mang lugng g vao hé thang w
Qfv Nang luong ra khdi hé théng W
[0)3:1 Nhi&t d4ng gap tinh toan theo % nang lrgng ddu | % nang leong Fhu vio tie nhign lidu
vao tlr nhign [iéu, noi chung
OpBDA N;Lli::-l déng gop tir nang lgng trong khang khi | % nang lrgng diu vao tir nhign lidu
dau vaag
OpBF Nhiét ddng gop te nhidt vat b trong nhién ligu % nang lrong d3u vao W nhién ligu
OpBk Nhiét dang adp tir chu 10 k % nang hegng déu vio iy nhign ligu
@HS'II Nhigt déng gop We qua trinh sulfat hia % ndng lrong du vao tir nhign ligu

1893



TCVN 14224:2025

Béng 23 - (1fép theo)

du vag e nhign liéu cing véi nhiét déng gop

Ky hiéu Y nghia Bon vj
OpBWA Mhiét dding gép i ham luong &m trang khang khi | % néng lugng ddu vao tir nhien lidu
dAu vén
Onl. Tdn thét tinh toan theo % néng lrgng ddu vaa tir | % ndng leeng déu vao tiy nhign liéu
nhién léu, ndi chung
Oplalg  |Tén thét do ro lot khong khi % ndng lwgng du vao tir nhién liéu
Opldg Tén thét tir thiét bi kidm soat phat théi khéi ndng | % nang Iweng dau vao tlr nhién liéu
OplCO Tén thét do carbon monoxit (CO) trong khél % nang lrong dAu va tr nhién lidu
OpLDFg | Tdn thét do khal knd % nang luong d4u vao tlr nhién liéu
OpLH2F  |Tén thét do nwéc hinh thanh tir qua trinh chéy Ha | % nding luvong du vao ti nhién liéu
trong nhidn ligu
OnlHZRs | Tdn that do hydro chira chay hét trong tro xi % nang hrong dAu vao 1 nhién ligu
Uplk Tén thét do chu t & % nang lrgng du vao W nhign ligu
OpINOx | Tén that da s hinh thanh NO, % nang lwgng G0 vao K nhién figu
Onl.Pr Tdn that do tap vat tir may nghidn % nang lwomg ddu vao it nhién ligu
CrLRs Tdn that do nhigt vat ly trong tro x| % ndng leomg dau vao 1 nhién liéu
OplSmUb  |Téng tén tht do chua chédy hét edc thénh phdn | % niing lLong dau vao tr nhién ligu
chéy dugc
OpllbC Tén thét do carbon chua chay hét trong tro xi % nang heong ddu vao G nhidn lidu
OplifbHe | Téin that do hydrocarbon chira chéy hét frong khdi | % naing leong d4u vao [ nhign lidu
OpliA Tén that da ham legng Am trong khang khi % nadng Ieong BA0 vae W nhién fidu
OplWF Téin thét do nurée trong nhign ligu % néing lrong du vao 10 nhién ligu
OpLWvF | Tén thit do hoi nuée trong nhién ligu khi % n&ng Irong dAu vao tr nhign lidgu
Ordp Mat dd dong nhigt iwong dwong qua heng phéu W
budng dét
OrdpEy Tén thét do bay hei nude trong hé tro W
OrdpW Mtre gia tAng ning |romg trong nude hd tro W
OrAxSt Ming lwong trong hei phy W
OB Nhiét dang gbp tinh toan thea don vi ndng luong, W
néi chung
OrBd Mirc gia tang nang lwong ddu ra cho nirdc % 15 W
OBk Nhiét déng gop tlr cdu i & w
QrESh | hihigt déng gép tr nhiét vat I trang chat hip thy W
OrBWAd  |Nhigt déng gép tir néng lreng duge cung cap do W
ham leeng 8m bd sung
OrBX LNhiél déng gop tir dign néng cha thigt bj phu trg W
OrF Nang lwgng tlr qué trinh chay clia ban thin nhign w
ligw
QRk Mire hip thy clia bé téi nhiét W
orf Nang lugng dau vao (O F d&i udi ndng lugng diu w
v&o tlr nhign lidu)
orlGr Néang lugng d4u vdo toan phén, bing ning lgng W
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{ Ky hidu 5 Y nghia Bonwvi
orL Tén thét tinh todn theo don vi nang hrgng, noi w
chung
OrlLde Tén thét do gian ong bé gia nhiét khang khi dugc W
c4p nhiét tiz 15 hoi
OrLdp Téing tAn thét tir h tra wért trang qué trinh thi W
nghiém
OrLiCIh | Tdin thét do nung khé va khik nurdc chat hap thy W
OrLCw Tén that tir nuerdre ldm mat W
OrlLk Tén that do cau t & W
GrLRy Tén that tir cac déng 14 tuln hodn W
OrLRyFg | Tdn that tir khéi t3i tudn hodn w
OrlRyRs | Tén that t tro xi 18 tuin hodn w
Grisre Tén thét do truyén nhigt birc xa va i heu bé mat W
|QriwAd | Tén thét do ham hegng &m bé sung W
|Griwsh | Tén thét do nuée trong chét hdp thu w
oo Téng nang legng daura W
lorRhce M hép thy cla bd 141 ahiat hidu chinh theo didu W
kién hop déng
OrRsWLy  |Nhigt wét Iy trong hdn horp tra xd véi nudre ra khdi w
hi tro
OrShCr Muec hdp thy cla bé qué nhiét higu chinh theo W
diéu kién hop d8ng
0Sh Mire hép thy clia bd qua nhist W
ox Mang lrgng dau vae cho céc co chu din dang J
thidt bj phy tror
R Hang sé mel khi chung Jilkg mol K)
Rhmz B4 am treng ddi tai vitri z khdi lgng/ikhdi lugng
Rk Héng sé hi rigng cho khi & Jitkg K
RgQrRhDs Mél.irc hép thu can thiét cia b 18 nhigt, theo thidt W
k
RgQrShDs Mél:rn hép thy cAn thidt eda by qua nhigt, theo thidt W
k
Se Hiéu (g dng khdi Fa
Sz Ty trong khéi lwgng/khdi lugng
SmOp8 Téng nhiét déng gép tinh theo phan tram ndng | % nang legng dAu vao b nhién lidu
lwgmg d3u vao tir nhién lidy
SmQpL Téing thn thét tinh theo phén frém nang leeng dAu | % nang leeng d8u vao e nhién ligu
vao tr nhign ligy
|Smr8 Téng nhiét dang gdp tinh thee den vi ndng lugng W
SmOrL Téng tan thét tinh thea don vj nang legng w
T4En Nhigt dg cia khéng khi du vao "0
TAEnCr Nhigt d¢ hiéu chinh cla khang khl ddu véo G
TAfz Mhiét dé be mat trung binh cla khu wiee z 'C
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Ky higu | ¥ nghia Bon vj
Tz Nhigt 38 clia khiéng khi &m tai vitd 2 &
e Nhi&l da trén trye x cla dé thi entanpi w
TDAz Mhigt 85 ctta Khong khi kKha tai vitd z G
Tedh Nhi&t d6 biu khé g
T \Chénh lech nhigt 45 ‘ ‘¢
TDiMvFgEn |Mic higu chinh nhiét 48 bé sdy khang khi a6i vai | °c
liru Trgrng khoi legng cda khéi dau vao

TDiT4Es  |Mirc higu chinh nhiét 48 b say khong khi 88i vdi ‘ =
nhidt 3 khang khi dhu vao |

TINTEgEn  |Mikc hidu chinh nhigt 33 b sdy khong khi adi v i ‘¢
nhidt 36 khoi J3u vao

TDiXr Mirc higu ehinh nhigt 86 b4 sdy khéng khi 4&i voi "
X-ratio khdng theo thibt ké ‘

?F,g Mhigt d clia khai e

TEgkn Whigt diy cda khoi di vao bo phan i *C

TFEgEnCrDs |Nhigt 96 khoi di vao b say khang khi dugc hidu 1 "
chinh theo diéu kién thist ke

TRaly Mhigt d cla knoi thoat ra I o

TFelvCr  |Nhigt dd hidu chinh cia khdi ddu ra (khdng bao ’ c
gdm ra lgt), |

TFglvCrDs |Nhigt 65 cda khoi dau ra duge higu chinh theo *C
didu kign thiét ké l

Thiz NRiét d5 bé mat nong (twéng o) tai vii 2 c

K Whigt g tinh theo K K

Tz Nhiét @5 cla céu tlr ktai vitri 2 '

FLvk Nhiét d cla cagiu ttr & khi ra khéi b hot o

TlinAD; Nhigt da thigt ké cla khong khi mai trudng *C

ThinAEn Nhiét g5 trung binh cda khing khi i vio 'C

TlinAfCrz | Nhiét 48 trung binh cia bd mat dwee higw chinh "
thea thiét ké tai vitr z

Fdmdfz Nhiét i trung hinh cla bé mat tai vi bl = o

Thindz Nhigt d§ trung binh cla khong khi méi fredng 3l

TMnFglvie |Nhigt 65 trung binh dwas hidu chinh clia khai du G
ra

TRe Mhigt @5 tham chiéu 'c

ISz Mhigt d§ cda heitaivitd z *C

Twh Nhigt 33 bhu vt G

T3 \&n the trung binh cla khong khi mis

VpCO? Phén tram CO; trong khéi, theo mu khai dm % theo thé tich

¥pl'0= :hén tr&m CQ trong khdi tai vi tr z, theo mAu khoi % lhea thé tich

m
e Thanh phén j cla nhién éu khi Jimd
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TCVN oxxa: 20xx

Ky higu ¥ nghia Bon v
VpH20 Phan tram cla nudc trong khél, theo mau khéi dm % theo thé tich
VpHe Phén trém hydrocarbon trang khdi, theo méu khéi % theo thé tich

m
VhN2u Phén tram Na (knl quy&n) trang khél, theo miu % theo thé tich
lkhéi Bm
VpNZf Phan tram Ma {nhién ligu) trang khéi, theo mau % thea thé tich
khéi am
¥oNOx Phén tréim NO, frong khei, theo méu khéi &m 2 theo thé tich
Vo2 Phén trém O trong khéi, thea mu khai &m % theo thé tich
¥pS02 Phén trém SO; trong khéi, theo mBu khéi dm % theo thé tich
Xodz Phén tram khéng kni thiva tai vjtri 2 % khdi lugng
Bing 24 - Céc ky hiéu vé do ludng va dg khéng dim bao
Ky hiéu | ¥ nghia

ASENSCO Hé sh dd nhay tuyét adi

CHGPAR Thay @i gla ting gia trj clia tham sé do

DEGFREE Sé bae tirdo

F Hé sé trong sé

i Tham sé duge do

m S 14p hop d0 liéu hodc 56 diém do trén hudi

" 56 kan tham sb duoc do

PARAVE Gia tr trung binh clia thang s6

PCHGPAR Phén tram thay ddi trong gi trj tham s& do

PSTDDEV B4 léch chudn tong thé

Py Blo vén the bing &p sult

RECALEF Higu sudt nhign iay duwos tinh todn lai

RSENSCO Hé sb @5 nhay twong i

S0 |Chi 56 phén bé theo khdng gian

STDDEV B4 lach chudn cla miu

STDDEVMN B4 lach chulin cda gié tri trung binh

STDTVAL Gid tri ¢ cla phan bé Student hal phia

SKS Bé khéng dam béa hé théng

SYSR D4 khéng dém baa hé théng tang thé

SYSNT P4 khdng dém bao hé théing ddi v tich phan s6 .
4 Gid i trung binh tich phan eda tham sd do
(Upg Gi4 b trung binh s hos {hodis of trong sb van e, néu ap dung) cla cic i
|_ 'Giém do trén mbi hang p vé citq '
i ol lﬂé khong d3m bao téng hé

LRC | Th&nh phAn ngu nhign ciia 3¢ khdng 94m bla

v |van tée

XAVG | Gia tj trung binh s hoc
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Bing 24 - (k6t thic)

| Ky higu . ¥ nghia |
X Gia frj cta thong 56 tai thai diém

|z Tding gia tri frung binh tich phén cfa :

2 G4 i trung binh theo thevi glan cia tham sé do

I\r Gac chie

le Goc léch

& Bdo cdo két qua thi nghiém

61 Yéu ciu chung

Bao caa thi nghiém phai ghi |af cée di iéu, tinh todn va quy trinh duoe sir dung d& thue hign thi nghiém
@3¢ tinn, Bao céa phil trinh bay cac théng tin ey thé d8 chuing minh réng tl c& cac muc tidy cla thi
nghiém a4 dieae dap (ng, ddng the md 14 edc quy trinh thi nghism va diea ra céc két qua frong tng,
Duwdti déy trinh bay ce hiedng din v& nal dung va hinh thire cAc thong tin chn phai dua vao bao céo nay,

6.2 Nl dung bdo cédo

Cac ndi dung cla bao cao thi nghidm phai dues sdp xép vé bas gdm cac thang tin nhie ma 14 duwdi day.
§.2.1 Trang tiéu dé

Trang tiéu d& phai ghi tén cda thi nghidém, tén va dia diém ciia nha méay b 16 hoi thi nghiém, ma higu la
heri, tén cda nhidng ngurdni thirc hign, ngudi phé duyét va ngdy 1ap bao cdo thi nghidém.

6.2.2 Bang muc luc

Béng myc fue lid ké cdc d& mye chinh ciia bao cdo (dén cap d& myc thix ba), cing nhu tidy d& cia cac
bang, céc hinh va céc phu luc.

6.2.3 Cac thang tin chung

Phin nay clia bao cag phii cung cap cho ngudi doc cac thong tin cn thiét 82 ndm dvoc co sé cla thi
nghigm va phai bao gom nhieng ndi dung sau:

(8) Tén cdathi nghiém

(b} Chi s& hiru

{¢) Nha cha tac I5 hei

{d) Céng sudtclala hoi

{2) Noay bét d4u van hanh thiseng mal

{f) B caa cda vitri 45 18 hoi so wii mize nude bidn trung bink

{g) Mata véIa hol

(A} M LA cac thidt bj phi trg, khi hogt dgng cla cic thidt bj nay o6 thé Anh hiedng dén k&t qud thi nghigm
{iy Bang dir lidu cla nha ché tao vé cic dic tinh thea thidt k&

{[) Céc nghiawy thes hgp adng va dG lidu vk cdc thang =6 dam béo
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(k) Tén clia ngun chl tri thi nghiém

(1l Cac nhan vién thi nghigm, don v cdng 14 va Irdch nhigm rong thi nghigm

(m) Naay thi nghiém

6.2.4 Tém tat viée thipe hign thi nghiém

Phdn nay ma t3 ngdn gon cac mue tigu, kél qua, két luan clia thi nghigm v bao gdm chi ky cda ngud

chi dzo thi nghiém, nguedi soal xél va nguedn phé duyét,

6.2.5 Téng quan vé thi nghiém

Phén gi@i thigu néu rd myc dich cda thi nghiém va cac thdng tin co ban cb lign quan nhie twdi thiét b,

céc dac didm hoat dng bat thurdrg, cac van db... v& 16 hoi duge thi nghidm.

€.2.6 Cac myc tiéu va cic quy woc

Phan nay dé cap dén cdc myc 1igu cla thi nghiém, do khong dam bdo duwgc yéu cdu, cdc thong sé ddm

béo, cAc didl kién van hanh va bat ky cac quy dinh nao khéc.

6.2.7 M4 t& va quy trinh thi nghiém

Phan n&y bao gdm nhirng nal dung sau;

(a) So dd dwéng baa thi nghigm hé théng 16 hai, trén dé hién thi vt clia 13t cd cdo thang sé do

(b} Danh sdch cde thidt b| chinh va cae thidt bj phu tro dioe dwa vao thi nghism, bao gbm cd dF liju
ghi trén nhan thidt bi

(e} Cac phirong phap do lwang, danh sach va md ta clia cc dyng ey thi nghiém dirge nhan dang trong
sa d4 hé thdng

{d} Tém it cée phép do va cac ghi nhan chinh

{e) B6ién clia 33 khang ddm béa so cp trong do heeeng v [y méu

tfi Cac h& sé hitu chinh dwoc dp dung do céc sai [8ch (néu cb) gitra cac didu kign thi nghiém vai céc
diéu kién quy dinh

{a) Cac phirong phap tinh taan t diF lisu quan trdc va tinh todn da khang ddm bda b thé xdy ra

{hy Cac tinh toan méu eling et thé dige trinh bay trang phén néy (néu can thid)

6.2.8 Cic két qua

Cac két qua thi nghigm diree tinh todn trén oo s& cac didu kién van hanh trong qua trinh thi nghiém, cdc

phép higu chudn thi#t bi do eémg duge &p dung, cac gid tri higu chinh theo cac didu kién quy dinh néu

céc digu kign van hanh trong thi nghidm 6 sai léch so vai cic didu kién quy dinh. 99 khdng dim bda

cda thi nghiém ciing phai drge néu trong két qua, Cac kit qua thi nghiém trinh bay dusi dang béng va

a4 thi cling cb thé duwa vao ghén nay.

6.2.9 Phan tich d§ khéng ddm bido

Phén nay cung cap day dd chi tiét 6& thé hién @3 khong ddm bae myc tidu va chimg minh rdng thi nghiém
da dap (ng durgro myc tiéa nay.
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6.2.10 K&t ludn va kién nghj
Phin nay tom luec qua trinh thi nghiém, két qua thi nghidm, két ludn hodic kidn nghi it ra iz thi nghigm,

6.2.11 Phu lyc

Phén nay bao gdn nhat ky thi nghiém, cac dd thj thi nghiém, céc bang di iéu, cac bang higu chufin thidt
bi do v vé 36 thi higu chinh, cac hé so ghi chép v& cac bign aéng va ghi nhén chirh trong qué trinh th
nghiém, céc phén tich trang phang thi nghiém, céc tinh loan, céc bén in tir méay tinh va céc két qué phan
tich d8 khang dam bao 13 cac loal 1 [iéu chn thiét khic lign quan dén thi nghiém.

7 Phan tich dd khang dam bao

71 Gidi thigu

Phén tich dd khang dim bio la mit quy trinh mé& gua §6 ca thé djnh lugng G chinh xac clia kit qua thi
nghiém, Cac phén tich @ khang dam béo trede thi nghigm va sau thi nghiém Ja mét phan knéng thé
thigu ctia mét cuge thi nghiém dae tinh d& cée bén tham gia thi nghigm ¢ thé danh gia chat lugng cla
thi nghigm (théng qua d6 khong dam bao cda thi nghigm).

ASME PTC 19.1 |4 tai lidu tham khdo chinh d& tinh todn 80 khang dam bao, va moi phueng phap phan
tich dé khéng dam béo phi hop v ASME PTG 191 déu dugc chap nhén. Phén nay cung cép cac
phureng phap cu thé, duge didu chinh & st dung trong viée tién hanh phén tich d4 khéng dém bdo cu
1hé thea Tigu chudin ndy. Phin nay a& cap nhing vén 08 sau:

{a) X¥ac djnh dj khiing d3m bdo ngau nhign

{b} U tinh 46 khang dm bao ha thong

{c) Ap dung cAc 4 khéng dam do bao ngdu nhign va hé thing vio tinh toan
{d} Tinh todn dé khang ddm bao cla thi nghiém

Théng tin bé sung vé ad khng dam bdo co trong ASME PTC 18.1 - B khang dam bda cia thi nghigm.
7-1.1 Danh muc tdng hep céc ky hidu ap dung trong phan tich dd khéng ddm béo

Cdc ke higu sau day thudmg dwec siv dung trang sudt Chirong 7. Mot st ke hiéu chi duge sirdung trang
mét doan van ban oy thé va dwec dinh nghia hodc xac dinh lai tal doan van ban do.

A I dién tich (tiét dién ngang)

g, |a cdc hé sé cla da thike
B ladg khong ddm bda hé thang
£ lahdngsa
fO  laham sb (todn hoc)

m 1456 diém rén lwgi do hodc sd vi tri do khac nhau

N 1 sé phép do hodc sé didm do
la sé diém dir lidu diroe sir dung dé tinh toan 64 léch chudn
l& ham lwgng oxy
14 két qua (vl du; higu sudt, nang heeng d3u ra)
14 36 tAn doc chi b do hofic.quan tric

mo a

.
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1 8 léch chudn méu (5} I phurong sai mau)
14 d9 léch chuén cla gia tr trung binh
1 chi 34 phan bé thea khéng gian
1a phiét da
& gi4 tr| r theo phan bé Student
k4 @8 khang dam bdo
I tham sé bét ky
la van thc
14 tham sb bt kj
& tham sé bét ky
la tham sd bt ky
14 tham b bat ky
14 tham sb bt ky
I8 mire thay d8i nhé eda ()
14 he sb d4 nhay cho tham sé x trén k8t qud B (g8, = A/&)
4 bac ty do
12 43 l&ch chudn thng thé (o” la phurang sai tdng thé)
laténgcla(ytri=bdéni=a
r  lath&igian
7.1.2 Cic chi s6 dwdi
B dakhang 8dm bdo hé théng

g
= .

%n\:kit‘t‘ﬂc:u“i

tn&,

9

|
o

ts

F dung eu do, phirang phap do

i chisd tinh Bng, d8i véi mot didm cy thé
j  chisdtinhténg, ddi véri mét didm cu thé
k  chisdtinh thng, ddi v mat didm cy thé
n  lién quan dén tich phan sb
P 34 khéng 3am bdo ngAu nhién
R lidn quan dén kétqud R

r gia tri thue

x

li&n quan dén théng sb x
w  cotrong s8 (38 véi gid tri trung binh)

7.4.3 Cac chi 3 trén
— g trj trung blnh

7.2 Cac khél niém cor ban

7.2.1 Lol Ich cia viéc phidn tich d$ khdng dim béo
Lgi feh cla viée thre hign phan tich @9 khong dam ko nhuy sau:

{a) Fhan tich di khang dam bda ks quy trinh tét nhat 8é wéc tinh gidi han sai sd trang mat tap hop cac
phép do hodc két qué thi nghim.
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(b) Gé mét xdc sudt cao (khodng 95%) cha théy réng mat d&i duee xae dinh bdi gid tri do céng hodc trir
86 kh6ng dam bédo sé bao gbm gia tr thue,

{c) B khéng d3m bdo eila két qud thi nghiém 1a thude do chét lupng cla thi nghism.

{d) Vigc phén tich d& khéng ddm ba thire hign sau mdt ché dé thi nghiém cho phép x4 djnh céc théng
56 va phép do co khad nang lén nhat gy ra sai sd thi nghiém.

(e} Phén tich a3 khdng ddm bio duwgo thuc hign trong qua tinh ap k& hoach thi nghigm (sl dung gia
trj dinh mike hode qid b woe tinh cha d0 khang dam bdo ella cac pheép do so cdp) giop xac dinh cée
vAn a2 do letyng tidm An va cho phép thidt ké cudc thi nghiém mat cach hiéu qua,

{fi Tigu chudn thi nghiém d&c tinh dira trén d3 khang dam bao quy dinh cho phéap lira chon cac cang
nghé do leéing mdi 86 w61 mét s8 loai thiét bi nhét dinh.

Phan lich 6§ khang dam béo gilp céc bén tham gia thi nghiem dua ra cac iya chon vé phuong tign do
va quy trinh thi mghigm, tham chi liya chon gitra hal phrong phap khac nhau (phucng phap can bang
thuan hodc phirong phap can bing nghjch) d& dénh gid hiéu sual 16 hoi,

7.2.2 Nguyén tic phan tich 43 khéng dim bdo

Cé mat nguyén the dwge chap nhan ring tat cd cie phép do deu co sai sb. Bat ky kat qua no duge tinh

todn tir cac dir liéu do durge [vi di: higu sudt clia 1d hoi) cing cd sai sb, khdng chi do sai s6 trong dir ligu

do ma con do e phép tinh gan dung hodic sai s trong qué trinh tinh 1odn, Cac phuong phap phan tich
d4 khéng ddm bdo yéu ciu ngudi thire hign thi nghiém triedre tign phai x4c dinh cac worc tinh vé sai sé

{dd khong dim bao) cla cac phép 6o co ban va cac quy trinh rit gon dik ligu, sau 4o 4p dyng nhirng do

khéng d&m bao dé vaa dd khéng d2m b clia két qua thi nghiém.

Khi k&t dinh @5 khang dam bao cia thi nghigm cén e § cac dinh nghia sau:

- Sal s6: sir khac biét gitea gid trf thire cla mdt thang sb vai gid trj do duge hoe tinh te4n cla thang
sb a6, Sal sé 14 qia tri khong xac dinh bdi vi gid tri thue ciing khong xac dinh duoc. Do 46, néu da bidt
sai 58, thi k&t qué thi nghiém e thé dira trén gid tri thwe chir khang phéi dya trén gid trj do duoe hodc
tinh tadn,

- 06 khéng dam bao: gicn han sai 56 wée tinh cla mot phep do hodc ket qua. Luu y: 46 khang dém béo
do khong phai la dung sai déi udi cac déc tinh cla thiét bj.

- Xéc sudt phil: 1y 1& phan trim két qua quan trdc {do heémg) clia mdt thang sb dir kidn cd thé sé khac
i gia trj thire cda tham s6 db, nhirng khdng vuot qua dd khong dam bao. Vi dy: mét gia trj dién hinh
o xéc sudl phil 1a 95%, ca nghta & gia b thee s& bi gidl han bdi gia tri do dwec cdng hadic trir 48
khang dam bao vei da lin cdy 95%,

Gid trj trung binh tinh toan cia m&t théng s edng hoc trir 44 khdng d3m bao s xac dinh mat dii gia
trj, trong 46 gid tri thue cla thang 56 can xac dinh ndm véi mat pham vi xac sudt phi nhét dinh,

Hai loai sai sb clla cdc phép do duge minh hoa trong Hinh 18. Tdng sai sd ciia mét phép do cy thé &
thng cla sai 50 hé thdng va sai 56 ngu nhién.
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Sai 56 ngdu nhidn (3 sai sd w3y ra khi cdc phép do 13p lai 441 véi ciing mét dai lvong dwge thye hién bél
¢iing mét hé thdng da va cling mét nhan vién van hanh nhung khéng dwa ra cdc gia t gidng hét nhau.
Sai s ngdu nhign direre md 14 biing phan bd xae suét chudn (Gaussian).

B4 khong dém béo ha thbng 13 mot dac tinh edia he théing do leéng. B khang d3m baa he théng khang
phéi 1& ngéu rihién ma & mat dal leong cor ban 13 ed dinh trong bét ky thi nghigm nao cd s& dung mét hé
théng phureng tign do, céc quy trinh rit gon di liéu va quy trinh tinh toan ey thé. Cac sai sé né thdng cd
thé thay ddi cham trong qua trinh thi nghigm (vi du: do A4 trii cda thit bi do).

Khi da biét di I6n va diu cla sai s6 hé thing thi phéi sl dung 2al 58 nay &2 hidu chinh gia trj do dugc
thanh gid Irj durgre higu chinh sty dyng trang tinh tadn két qua thi nghigm. Cac sal 56 hé théng eb thé dua
vao phan tich dd khéng dam ba gbm: 6§ rél xae dinh duge khi hidu chudn may phan tich khél thal, sal
st hé théng do sir dyng Lru lrgng ké chira hidu chuan, sai sb hé thing phéat sinh ti tinh trang glam dg
chinh xac clia luu lrang ké 43 higu chudn trude do, sai sb tir cds phép tinh gdn dung treng quy trinh
tinh toan va cac sai s tiam an khi uéc tinh gid trj cho céc théng sb khéng do due.

)
Trung binh tng thé
ciha glé i thwe (1)
& Sal 58 hé thing
1 coagatithye
=
=
-
E be——Sai s thng (&) -
P
— ] | Salsé nodu nhitn
cla gid fri thes (4]
Tham &8 ¥ %
Gid i do durgre (X

Hinh 18 - Cac logi sai 58 trang cdc phép do
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Gid irf do durgs .
[ trung birh cla Saiedting = e e
{
|'r 2 Sal 84 quan ric — Gl I ngosl ai
# Sai 50 ngdu
I V nhign [
Slaft a4 taa oa T
2 & a7l &
Fhén bé
Sal 56 hé thing|* o
\—Giit'!lrl.tctﬂa
tham sd
: Thixi glan
Thid glan trong &4 tham 6
dirpe giadinh & khong 66

Hinh 13 - Sy phy thudc vao thév gian clia cic sai sé

Céac a8 khing A3m bdo nodu nhign cb lign quan dén sw thay dbi theo thisi gian, nhung 82 khang ddm
bao ha thdng co thé dugc coi 1 od dinh theo théi gian nhie thé hign frang Hinh 19. Su bién thizn theo vi
t7i trong Xhang gian 1a mot yéu 16 tiém &n cia do khdng dam bao ha théng.

DE phan tich ady dd 4 khéng d4m bac phdl xéc dinh ¢4 sai sé ngdu nhién va sai sd ha thing trong céc
phép do ¢ ban, &p dyung céc gia tr d6 viio k&t qua tinh todn va két hep thanh d8 khéng ddm bdo ting
thé ciim két qua. Phan tich §8 khétng dam bdo ed thé thye hign trude thi nghiém hodc zau thi nghiém,

7.2.3 Tnh gia trj trung binh va cde mé hinh khio sit tinh bién thi&n cha tham sé

Trang qué r thi nghigm, cd thé thire hién cée phép do tai mat s4 diém trong khang gian va tai cée thai
difm khdc nhau, sau d6 st dung gia 1 trung binh cdia d itu 42 tinh loan k&t qua thi nghiém, Phong
phap tinh gi tri trung binh va phireng phap tinh 46 khang dam baa trang gid tri trung kinh phy thudc vao
mi hinh durge lea chon 3% khédo sét tinh bidn thi2n efia tham sé. Céc md hinh ¢b thé hra chon gdm:

{8) Md hinh gia tri khéng &67 trong mé hinh nay tham sé dugc gid dinh 1A khéng déi theo thér gian, theo
vj irl treng khang gian, hodic ¢ hai

ib) M@ hinh bidn thién lién fuc: trong mod hinh nay tham sé dugc gid dinh & bidn 381 litn tuc theo thév
gian, theo vi tri trong khong gian, hodc ca hai

Tat ca cac bién thién trong di lidu thye té cda mot tham sé ddi vai md hinh gia tri khéng dai duoc xem
1 53 58, tuy nhién 84i v&i md hinh bién thién lién tuc thi chi ot @8 phan t4n quanh gid trj bidn thign lién
tuc dugc xem Ja sai sd. Hinh 20 minh hea céc khdi niém nay,

Gi4 trj trung binh thich hop véi mé hinh gia tri khang a8 1a gia tr trung binh sé hoc:

M
r=dy, (274)

1=l
wa 40 laeh chudn tbng thé ella gig tr] trung Binh helic mire wée tinh ela a6 lech chudn tang thé d6, 83
lech chudn méu cla gid tr trung binh

204



TCVN o000 20xx

‘.' 1 = " z-r.'!
;,.Tl;[‘n -] (275)
S! = NI.I‘!.

I& chi sé thich herp @8i véi sal 56 ngdu nhién,

Gi# Iri trung Binh thich hgp ddi véi mot tham =6 theo md hinh bién thién lién tuc B gid b trung binh tich
phan. B véi o bign thign theo thir gian, gia tri trung Binh tich phan 13:

= T
y==liyas {278)
vé d6i véi bidn thign theo dién tich tiét dién ngang, gia tri trung binh |a:
i g
yoo |, v da {277)

Do chi thu thdp dwrge dii liéu tgi cac didm v rac trong khang glan va vao cac tha diégm rid rac theo thdi
gian, hofic ca hai, nén ca thé dirge st dyng céc gian dh tich phan sd d& tinh gan diang gid trj trung binh
tich phan. Khi di igu dirge 18y mau tai cac diém glira clla cic khodng thii gian béng nhau hodc khaang
gia tang dién tich, thi gia trj trung binh tich phan cb thé dwge tinh bang cang thire (274), tuy nhign, d§
l&ch chudn khéng diegre linh bang cang thire [276) vi mé hinh gid tr] khang déi 14 khang phi hep. Ngoal
ra, ciing ca thé xdy dimng cac phireng &n tich phan sd chinh xac hon thay cho cdng thire (274) 43 tinh
gid b trung binh.

Sal s thige nghiém trong gid tri trung binh tich phan cd thé xdy ra do hal yéu td sau
{a) Saisd trong cac gid trj cda thng diém rong di lidgu
(b) Saisé do tich phan sé

4

x &
Sai so
|
+ .
L ] - .. a®®
L T S I e TR T T

T o] T+ T, iy A

Y

r
a) M4 hinh gia tri khdng déi
Hinh 20 - M& hinh gia trf khéng 441 va md hinh bilin thidn lidn tyc
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ich hem Gl b bidin tién

I
) Mé hinh bién thign lién tyc

Hinh 20 (kdt thic)
Yéu td dhu tign & sal sb thue nghigm “thdng thuding® do cac thay d8i cia qua trinh, sai sd thiét bi, v.v,
Yéu td thir hai 14 do thé hign khdng hodn chinh céc gid trj bién thién lién tyc bing mdt tap hop céc didm
do 1& rac va cac gid (i ghn dung trong gidn 83 tich phan. Trong Tigu chudn nay, sai sd tich phan sé
durge col 4 sai sé he théng.
7.2.4 Tng quan vé cic quy trinh xic djnh 89 khong dam bao ngdu nhién, dd khong dam bio hé
théng va su 4p dung cac 46 khéng dam béo niy
Cac cang thirc va quy trinh sir dung d& tinh tedn dd khéng dam bdo déi vai k&t qua thi nghigm I3 hoi
dupcnéutrong 7.4, T.5va 7.6,
Sai sd ngau nhién 12 két qua cla céc thay 3d1 ngdu nhién trong qua trinh thi nghiém. Sai s6 ngdu nhign
b thé duoc wée tinh bang cach thire hign nhidu 13n do va &p dung céc phweng phap théng ké cho kit
qud,
Phan lich céc sai 50 ngau nhién dya trén gid dinh ring cac sai s0 nay tudn theo phan bd xdc sull
Gaussian (phan bd chudn), theo d st dyng phueng phap can béie hai cla 1ong binh phirong 8 két hop
C4c sai 80 tir céc yéu 1o riéng 18,
Hai khai niém quan treng lién quan 3n sai sd ngBu nhign I3 “tinh d5c 15p” va “bac tv do”,
Cac tham sd 14 dic lap néu si thay @5i trong mét tham sb khing kéo theo siy thay ddi cia mét tham sb
khac. Nguere lai, néu s thay ddi trong mdt tham sd kéo theo sy thay ddi cia mit tham sé khae thi tham
s @6 la tham sé phy thuéc.

CHU THICH; Vi du; tén thit do khdi kid phy theade vao <A nhigt 90 kil va ham lwang O wong kol nhung sai 56 nda nhial
3 khéing lidn quan 2&n ham feeng O nén hai tham eb nay dae18p véi nhauw,
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W1 1§ 18 phin tr2m ciia ede think phiin treng nbidin Téu cfng lgi phédi biing 100%, nibn & 1§ phin trdm ciia mit thanh phin
thép hom thl I 4 phin trim cla thanh phin khac phii cao hon. Do J6, céc by 14 phin trdm cda céc thanh phiin trong nhidn
Bew 1A che tham sé phy thude.
Sai sd do ludng cing ca thé 1 dic lap hodc phy thude, nhieng tinh ddc l2p cla sai sé khac vai tinh ddc
lap clia cac tham 54 do duge.
CHO THICH: VI du ndu cée thanh phan eda mit mBu nhien llu duge xée Sinh 352 13p bing < quy trnh khéc nhau U8
chesalsh 14 432 14p, mde di ban than cic thanh phin 44 [ phy thude. Tuy nhign, ndu mét thanh phin e kde Snh bing
milrs; chéénh Wch (gies ting 100% v tng cdc thanh phdn cbn lai) thay vi phdn tich tree tidp, thi sai 58 cla thanh phin 6
piy thude vao sai s& cla cde thanh phan chn lai.
Khi céc tham s 1& phy thudc thl sy phy thude nay phai duec tinh vao hé sé 36 nhay. Khi cac sai sd 1a
phwy thude thi phéi xem xét mdi trong quan chéo gitra cac sai 56 nay.

Bac tir do clla mét tap hop dir idu thé hign sé leong cac théng tin dae 1p trong div iéu. Sb bac tr do
ciia mdt thdng ké cy thé dugre gidm bét béing céieh triv di 8 liryng cilia cée théng k& khéc 88 s dung &é
tinh toan théng ke cu thé 48, Wi duy, nhiét 44 trung binh dwge tinh tir 10 gia i do £6 10 bac tiy do. Dé tinh
taan dg lach chudn méu cla nhiét d¢;

1 &
5=l L S 278
s, [ —— %{T 7) ]u (278)
chn phal i dung gld trj trung binh tinh toan T, nén @4 léch chun chi ¢4 9 bacty do (do 46, mAu =6 trong
cang thire trén 1a ¥ -1 ma khéng phai la ).
B khéng ddm bdo ngdu nhign cla mét két qué |4 tieh eda 46 l&ch chudn mdu clia gld i trung binh cla
két qua nhan véi gia t £ thich hop cda phan bo Student.

B léch chudn mau cda gi& tr] trung binh duge tinh theo cong thive!

N 1 /2
5 =% =[N—{h§i7 -T) ] (279)
Trong Tiéu chudn nay, thuat nglr "d6 lech chuén® dugc st dung d& chi 88 lch chudn mau cla gid i
trung binh, trix khi cé ghi chi khéc, D& I8ch chudn cla mét tap hop di iéu |& 83 1éch chu &n cia gia b
trung binh cia t3p hop dir ligu. B5 léch chudn cla mdt k&t qué dirge xéc dinh béing cich két hop cée
gl ] clia 39 léch chudn cla tét ca céc tham sb dnh hudng dén k&t qué theo céc ebng thiee Auge néu
ra trong 7.4,

Trong mét s tredmg hop en phai wéce tinh d6 lech chudn (v du: khi phan tich dg khéng dam bio trisde
thi nghi&m phai s dyng céc gid trj wée tinh cda 3 Wéch chufin vl lie nay chusa cd cac dir Béu thi nghigm
d2 tinh toan 44 lach chudn).

Béi véi mat t3p hop phép do cling i dung mét hé théng do Iwema nhét dinh thi sai sé he théng 1a cb
dinh va khong phdi la mét bién ngdu nhién. Sal sé he théng 1 nhing sai s6 ¢4 dinh va vn tin tai sau
khi da hiéu chudn thiét bi (sai sé he théng khdng dwoc nhé hen sai 6 ngBu nhign cia thi nghigm higu
chudn).
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B0 khdng dam bao hé thdng co thé xac dinh bang thus nghiém hodc wae tinh, ASME PTC 18,1 cung
cAp mdt 6 hueang din chung dé wde tinh 48 khdng dam bdo hé thing.

B4 khdng dam bdo ngBu nhign va dd khing dém bdo hé théng duoc xac dinh rigng @, sau d6 két hop
cac dal luong ndy dé tinh toan 8 khdng 34m bac cda két qua. Quy trinh tinh todn nhu sau;
Gid sl két qua K duoc bidu difn bing cong thic:

R=f (% %y ) (280)
trong 44

x dénxy |2 cde dai lugng do dic ldo

M&i gi# tri x c6 ¢d dg khong dam bdo ng&u nhidn va da khing dam bdo hé théng. Bai véi mét trong hai
loai dé khéng dém baa nay, cing thirs p dung cor ban

2 "
af af af
RANANIN|
trong dé

e 1440 IBch chudn hodic db khiing d3m bdo hé théng
M lasd lwong céc dailveng do ddc Bp
Phueng phdp cén bac hal cla tdng binh phrong cia cée sai g6 dugc ép dung che cd 48 khong ddm
béo ngdu nhign va a5 khang d3m bao ha da théng,

Cang thirc &p dung cb thé duge viet dudi dang khdng thir nguyén niw sau;

.
%:{ ‘ a,r' ] ’ (282)

trong da:

e, la 4 khéng dém bao (ngdu nhién hodc hé thang) adi voi gia ti x

LA 4 o
(R&q] la hé sé 36 nhay tweng dbi

B8 don gidn hda vige tinh loan, cac dao ham riéng oo thé dwoe tinh bing phromg phép nhidu loan sé
nhir sau;

:g'_ . f{_rw..,x, + .-5'1;,...,:"}—f(.l:l,.....r],..,,xM ]
e 8, =63)

Trong mii ln tinh, tham s4 x; thay d8i mét heomg nhé & (théng thudmag 1 0,1% dén 1%), sau 86 két
qué duoc tinh todn lai woi tham sé bi nhigu loan thay cho gia trj danh nghla. Tét cd cac tham s6 khac
duoc gitk khdng ¢8i khitinh toan lai, Hidu s gita két qua tinh véi gid trj bj nhiBu loan va két qua tinh véi
danh nghTa chia cho mic nhifu loan & wéc tinh gid tri cla dac ham riéng. Quy trinh ndy yéu ciu tinh
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todn lai két qua nhidu [An (thee hign mit phép tinh lei che mdi tham sé ddc 1ap), nén cin deos thue hign
béng chuweng trinh tinh todn tw ddng.

B¢ khing ddm bao cla két qua 1 can bic hai cla tdng binh phirong cc thanh pndn ngau nhién va hé
thang ciia 49 khang d3m bao nhan vai mat gia trj thich hep eda ¢ theo phan bd Student. Thes ASME
PTC 19.1, khi bac ti¥ do ciia k&t qua d I5m thi gia trj  theo phan b Student véi xéc sult tin cdy 95% cb
thé duoe cho bang 2.

D6 khing dam bdo ciia két qua duge xac dinh nhu sau;

Hz{[ﬂ—;TJr[SE}’ ]ﬂ (284)

trong dd:
2 |& gid trj  theo phén bb Student

[%] 12 mirc woe tinh d9 léch chudn déi véi 64 khang dam bdo hé thing cda k&t qud

Gid tr clia Bg v& S duge xac dinh theo cing thirc (281),
7.3 Phin tich @5 khang didm béo trurére thi nghidm va 1ap ké hoach thi nghiém

Cae bén tham gia thi nghiém ca thé thia hign phén tich 39 khang dam bao trrdre thi nghiém dé hd trg
cho vige dura ra cic quyét dinh cAn thidt cho thi nghiém (vi du: s& lirgng va loai thidt bj do, s6 I&n doc chi
56, 58 digm |y mau trong ludi do, sé leng miu nhién ligu hodic chét hip thy, v.v.). Ngodi ra, viéc phan
tich &5 khang dam bao triéc thi nghiém cd thé giop kidm soat chi phi thl nghiém béing céch duy rl sé
1&n doc chl sé hodc iy méu & mic thi thidu cin thidt 88 dat dwgc dé khdng dém bde muc tiéu.

Phuang phép phén tich a4 khang d3m béo trwds thi nghiém vé hinh thire trong fe nhir phan tich sau
thi nghiém, nhing co mét khéc bigt 13 do chuwa cd dir ligu thi nghidm thirc té nén dé léch chudn co ban
phai durgrs wée tinh thay vi tinh todn tir di iy thi nghiém. Céc wde tinh v& 46 khéng dém bdo ngdu
nhién va d¢ khang ddm bao hé thang trang phan tich truée thi nghiém ¢ thé da trén kinh nghigm va
cée gid trj thu dirge e e thi nghiém trong ty.

7.4 Céc cong thire va quy trinh xdc dinh dg léch chudn Aé wéve tinh sal sé ngdu nhign

Phén tich d knang dam bdo sau thi nghigm yéu ciu s dyng di¥ Fu thyre té tr thi nghiém, trang khi
phan lich 48 khdng dam bio trudre thi nghiém cin s dyng cac gla tf du kign &8l véi gid tr trung binh
efla thong sf va cac wdic tinh cho 67 |&ch chudn, Céc cang thire va quy trinh dudi day ap dyung cho phan
tich do khang dam bdo sau thi nghiém, frong dé sl dyung céc d ligu thi nghigm thiec té,

Céc thang s qua trinh (vi dy: nhiét db khol du ra hodc &p sudt hol) ¢b thé cho thdy mdt sb nhidu loan
trong cAc gid tri thize (hodc gia trf trung binh). Nhiing nhiu loan nay phan drh sie thay abi thuc t cla
cac thong s&. DAi véi mét thp hop cac phép do clia céc théng sb qua trinh, hé théng thiét bi do sé ching
thém nhidu lén gid tri trung binh clia céc thdng sé. Ce nhilu loan dya trén thiét bj do leang ndy dugc
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gid dinh 14 cAc bién ngéu nhign dbc p cd phan phéi chudn. Phirong sai cla gid ti do dugc cho mdt
thiing sb1a:
ol G (285)
trong do;
a}t la phwrong sai (16ng thé) cda hé théng thiét bj do
ol laphwong sai (ting thd) cia gia tri o tham sé x

£
1

o 4 phuong sai (thng thé) thuc té cia tham sé x

86 khang dam bdo ngdu nhign cda thiét bj do cn dwgc gei 14 khd ndng 15 Bp cia thidl bj do, hao gbm

i trd, dai chél va aé 1ap lai. Phuong sai cia thisl bi do cb thé can ctk ti 4 lidu 43 cdng bé,

D8] véi phan tich 40 khong ddm bao sau thi nghiém, cac phuong sai cla thiét bi do khong yéu chu cy

thé, vi cac phuwang sal §o 6a dugc nhing vao dir liéu. Trong hau nét céc rréng hep, phirong sai clia

midt thiét bi 40 nhd so vai phuong sal thire clia tham sd nén phuong sai cla thigt bj ca thé dugc bé qua,

Néu phuena sai cda thiét bl Go nhé hon mit phan tu phuong sai thire cda mot thang sé do thi co thé b

qua sal s8 nglu nhién cia thiét bi do.

7.4.1 Bé lgch chudn ciia cic théng sé ridng e

B léch chudn cla mét tham sé riéng Ié phy thude vao loai tham sé (¢o gia tr trung binh tich phan hay

gid tri khang 65i) va phirong phap duec st dung d& do tham sb 46, Mot sd phuong phap nhu sau:

{a) Mniéu phép do durgc thy hisn vao cac théi diém khac nhau tai mit vi tri (v du: &p suét hoi chinh va
ngudn dién dau vaa cho b din diing dang co)

{b) Mhidu phép do dirge thire hign tai mdt s8 i tr trong mét mét phéng nhat dinh (vl du: nhigt 46 khai,
céc thanh phén trong khéi va nhidl &3 khang khi tai dAu vao cla ba siy khang khi)

{c) Tang cée phép do duge tinh trung binh (vi dy: 18ng Iwu lrong than khi st dyng nhidu may cap ligu
dinh hegmg)

{d) Céc phép do trén cdc mAu dirge gom tir nhidu mau den (vi dy' ede d3c tinh ela nhién lidu va chét
hép thy)

(g) Nhiéu tap horp phép do 1ai thing cin hodic bé chira d& xac dinh lvu egng trung binh (vi du; ey
lurdrng tro xi)

{f} MOt phép do don Ié

{g) Tong cac phép do don |8

7.4.1.4 Nhidu phép do tai mdt didm don 1é
Khi nhidu phép do cla mét tham s& cé gid trj khdng d&i duwgc thire hién vao cAc thai diém khac nhau tai
mdl vi trl, @ lech chudn I
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Js-l {288)
J o=, =
3 N

5= {N—L_;—IJ ¥ 5, -0 (287)

trong ad:

56 bac ty do la:

v,= N -1 (288)
7.4.1.2 Cic tham s6 cé gia trj trung binh tich phan [Gla trj trung binh khing cé trong sé)
KRl x4c dinh cde tham sd e gid tr trung binh tieh phan (vi dyu: nhigt ) khoi va ham lugng oxy), nhiéu
phép do duge thire hign & cde théi didm khao nhau tai mgt s didm trong ledi do. Cac phép do & cdc
theri diém khéc nhau tai mdi didm duec iy trung binh d& xac djnh gia tri cla tham sb tai diém da;

xrz-ﬁ-;{x}]J (288)

trong dd;
i 12 @ém trong ludi do
N 12 sblan doc chi s6 tai cic thdi didm khéc nhay

E8i wéi gid trl trung binh khdng cd trong sé thl x 12 tham s8 do duec (vi du: nhidt 83 hodic hdm leemg Os).

5 12ch chun miu cda gid tri trung binh va bc by do duwee tinh toan tai mdi diém trong ludi do v gia
dinh tham sé c6 gl trf khdng d8i, nghta 14 tinh theo céc cdng tho v (286) §4n (288).

£30 Igch chudn cla tham s6 co gid tri rung binh tich phan i

8y = l[i(%. ]T {290)

m| S

Wi bdc e do la;

281)

frong dé:
m  f&diémtrong leoi da

Sy 4 8¢ lach chudn clia gid trj trung binh ddi véi tham sb tai diém f [tinh theo cdng thire {286)]

¥ B bic ty do clia Sy, , béing sé 1an doc chi s8 tai diém J trlr di 1

Néu trong mét ché a6 th nghigm thu thap duec it hon € phép do tir mdi diém trong ludi do (vi dy: khi
thire hidn cae phép do O hofic nhiét @b cda tirng diém don I& trén ledi do bng cach do thil cdng 1An
Ivgt trng didm trén tiét dién ngang) thi 34 lach chudn ciia tham s8 cd gl4 1 trung binh tich phén phél
dirge xac dinh bing nhidu phép do tai mdt didm dal dign duy nhit frong mat phing I nghigm. Co thé
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str dung céc thiét bj do cla tram didu khidn @& xéc dinh 84 l&ch chuén cda tham sd cb gi b trung binh

tich

phan, véi digu kign 13 thidt bj do phdi duge ddt & vitri dai dign.

7.4.1.3 Céc tham s6 co gia trj trung binh tich phan {Gia trj trung binh ¢6 trong s6)

Khi xa¢ dinh c4c tham sé (vi du: nhigt da khéi heac ham lwgng oxy) dudi dang gid tri trung binh c6 trong
s thi hé 56 trong sd 12 1) 58 van the mai chét durge do tai cing mat diém véi phép do tham sé. Viéc tinh
todin {hodc wde tinh) dé IBch chudn ciia gia bri trung binh tich phén ca trong s6 Iy lvemg phu thudc véo
di ligu thu thap dwee v phéan bd van tde,

(&)

—
=

(c]

212

Vén the dupie do ddng théd vdi tham s8 khi thuee hign mot 56 1an do hoan chinh qua tiét dién ngang.
58 lwrong céce 1An doc ehi sé tai ml diém trong Iséi do phai dil Ion d8 dam bo y nghia thdng ke, Néi
chung, chn thire hign & lAn doc chi 58 trd 18n. Trang tedmng hop ndy, 66 léch chudn va bac ty do
durgc tinh bing cach st dyng céc céng thirc tir (286) dén (291), thy tneéing hop Ap dung, véi tham
b3, 1a gid trf o6 trong 88, Vi dy, A8 véi nhiét 4¢:

¥,
X, =(—.§:L];';J (292)

trong da:

¥ kvantéc trung binh theo thdi gian va v tri trong khong gian
Van the dupe do ding thed vai tham sd, khi thue hign mai sd luong nhd phép do hodn chinh qua Hét
dién ngang. Trong Ineémg hop ndy, 96 léch chudn co thé wac tinh tir mdt sd leong 1dn céc n doc
chi &6 dugc the hign tai mét diém duy nhét, Phai frang bi c3c thiet bj do d& do dirge ddng théi vén
tdc va tham s tai mdt didgm b dinh duy nhat. 8iém nay cén dwgc lFa chon sao cho cée gid t ky
veng clia van 16c va tham sb xAp xi v&i gid In trung binh. D liéu phdi duoc ghi lal véi ciing tAn suét,

Céc gid 1 W ther tir Giém do nhan v ty $6 vin tée dé nhan dwere gl i cla bién x;:
. (203)

85 léch chufn mau déi vl x dugc tinh theo céng thive (287),

VEn e duoe do riéng bigt voi tham sé. D8 lch chudin ca gid t trung binh adi véi tham sé ¢a trong
sh la:
- _ . IS__: 172
o {ng +(Puw —Pw) ﬁ] (294}

irong d6:

sw lagid tr trung binh co trong sé

P tatham s& {nhigt 44 hodc ham lugng oxy)
g k& gid ti trung binh khang od trang sé

,S;ﬁ duogc tinh theo phieong phap mdta trong 7.4.1.2
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Phueng phap 6t nhét la dd 1eh chudn cia van tdc deoc danh gid ter nhidu lAn doc ehi sb & cac thei
diém khac nhau tai mdi diém trong ledi do van tde. Tredng hop khang thuc hign dwes theo cach nay thi
dd lach chudn cla van e oo thé duge wée tinh 1 dik B2u ghi nhan frong qua khir,

7.4.4.4 Cdc phép do trén cdc miu dwoc gdp ti nhidu miu don 18

Mau clia cac dong vat chat duge lay va phan tich 68 xac dinh thanh phan hda hoc. Cac deng vat chat
ndy ¢ thé & thé khi (vi du: kndi thai) hodc thé rén (vl dy: than, tro xi, chét hip thy). Théng thistng, cée
miu ndy dwoe Iy theo ting mEu don, nghia 13 timg mAu dee My vai mit lwgng co han trong cac
khodng thevi gian djnh k. Trong Tiéu chudn nay, thanh phén chat rén deoc ol l2 mot tham sé oo gid
Kkhong dbi va thanh phén khai dugc eoi 1a mot tham s khing ddng nhét vé vi tri trang khang gian.

Cé hal phiweng phap o6 thé dp dung a& xdc dinh céc ddc tinh trung binh cla mAu vat chat rin dugc |4y
tr cds mau ban diu:

{a) Tirng méu don 12 duge phan tleh rigng bist, sau db gid 11 trung binh cda cac méu (gid tr dwos sik
dung trong tinh todn thi nghiém) ducc xac dinh bang céeh tinh trung binh t4t o céc két qua phan
tich méu don 1&

(b) GAc mau don 18 duge trdn vai nhau thanh mét mAu 1dng hep va phép phan tich duge thuc hign 1l
mal téng hop 4.

Trong thire ¥ o6 thé két hop ca hai phuong phén trén, nahfa 1 mat sd thanh phan cd thé dirge xac dinh
hiing mat phan tch duy nhit ti mAu ting hop, cic thanh phan khac dwgc xac dinh tir phén tich cac miu
Jonlé
CHE THICH: Wi dy, 840 vér than duge khai thd o tr cling mét W, 48 &m vh 06 tro ob the thay adi nhiky, trong khi céc thanh
phm khic (bidu thi theo m3u khi khéng tro) gin nhwe khéng a8l Trong treedmg hop ndy, 46 dm v 3 tro clia mau than thie
dist wa @ ldeh ehuln efia c8c ié ) nay phai dups wac djnh bang cAch phan tish m{t a6 miu ridng 14, trong khi gia b trung
binh cla céc thanh phin khds {thee méu khé khéng tro) &b thé duge xéc dink bing mdt phdn tich duy ahat tir mEu trdn thng
herp.

Dirdi d3y md 13 viée xac dinh 33 khéng dam bao ngdu nhién trong hai trwémg hyp ndy:

{a) Céc méu don dupe phén tieh iéng, Néu timg méu don duere trin va phan tach thea cach thich hop,
thi gid tri trung Binh clia thanh phin dugre tink trung binh tr céc két qua phan tich, BE 1ach chufn va
bac tv do dwge xdc dinh theo céc cdng thire (286) vé (288).

(b Cdc miu don duge trin I5n e khi phn toh. Néu cée mdu dom duegctrdn 1an (theo cac quy tinh
phii hgp) trrre khi phan tich, thi k&t qua phan tich mBu hiin hgp co thé duge coi i gia tri trung binh
thich hgp (vi dy “gom® mat s& direrng 1y miu khéi vao budng trdn hodc binh sye khi truoe khi phan
tich). W1 chi cb mét tp hep két qua nén 48 léch chudn khong thé duge tinh todn tir sb liéu théng ké,
do 36 gi4 tri ndy phai drarc e tinh bing cach sir dung cac dir ligu duge ghl nhan trong qué khi,
hoZc ¢ thé st dung mét so phép do nhal dinh d& x4c dinh d8 khéng dém bao ngiu nhién.

{c) Ude tinh tir cde o0 lidu doc ghi nhén trong qué khik. Phuong phép nay duge st ding trang trdng
hop ¢4 s8n A0 fi2u thi nghiem tnede day, hodc trong tnedmg hop nhign ligu hode chit hap thy degc
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si¥ dyng trong qué trinh thi nghiém dwoc loung cap b clng mét ngudn b cic dac tinh da duge xéc
dinh, Khi diF li&w ghi nhén trong gua khir va di iéu thi nghigém derge xdc dinh theo cing mégt phurong
phép do heémag thi cac di lidu ndy cd cling gia trung binh tdng thé u va cling 48 léch chudn ting thé
o, Céc thanh phén theo mau khd khéng tro ¢da thar duoc khai thac ti mét via than cu thé cing phai
théa man didu kign néy dé cac dir Hidu ghi nhén trong qua khir i via than d6 cb thé duoe st dung
a8 wére tinh dd khdng dam bao ngdu nhién cho di ligu thi: nghiém,

Gid st ¢ s8n did lidu Gugc ghi nhéan trang qué khir vé mdt thang sé cy thé (vi duy: ham legng carbon),
Di¥ liéu ghi nhan trong qué khir dya trén ny két qua quan tric va co 44 léch chudn mau 14 Sew

£4 léch chudn cb thd dupc wie tinh theo cdng thic!

8
8= T—-"’ ; (295)

trong G4 N 14 58 leang mBu don 18 44 o trdn 13n. Bac iy do cho wdc tinh ndy 12 my — 1.

{d} Lide tinh tir 56 lugrng gidi han cde phép do. Khi phén tich thanh phén khéi, cac mau direre 1y tir mét
56 didm cia It do trong mét mat cét ngang cia kénh din, sau @6 cAc mau nay durge trdn 13n va
dén dén mat thiét bj phan tich duy nhat. V1 thanh phAn ciia khoi la thing $6 khong dbng nhét theo vi
trf trong khang glan, nén wige tran 1En mAu 1A s ma phang qua trnh tinh trung bink tich phan. S
thay adi ham leong clia cae thanh phan gitra cde didm (mac di khang thé hian trong méu ndp) duge

cni b4 dd khang 64m bdo hé thdng (khang phai i 45 khang dam bao ngéu nhién).

—

Sy thay ddi theo théi gian tai mai didm s& thé hién 45 khang dam bao ngdu nhién (cac thay ddi theo
therl gian dirgc thé hign trang mau gop). B9 lech chudn va bac iy do durge tinh foan theo cac céng
thire {286) va (288), két qua phan tich ddi voi cde miu gdp duge coi 14 mat tham sé e gid i khang
ddi (vl du; ham lweng Os trung binh thao vi tri trang khéng gian),
7.4.1.5 Mat phép do don 1é hode thng cac phép do don |&
Biéi véi cac tham sé duge x&c dinh bing mit phép do don 18 hodc thng cac phép do dan 1é thi d& léch
chuén 14 can bac hai cla mirc voc tinh phirong sat cda thiét bl do. Khi gid tr] 38 léch chuln 13 40 nha thi
cé thé bd gua gid trj ndy, Sur thay ddl theo vjtri trong khang gian va théi gian cla céc tham sé ndy duoc
eol 14 dé khing dam béao hé théng va duge wac dinh bing cdc wae tinh thich hop.

7.4.2 Bd lgch chudn va bac tir do déi véi cde két qua trung gian

Tham =8 c4 thé (& mét dir i2u duge o trrc iép hode Gugc tinh todn 1l nhidu phép do so clp (v du: lwu
lrgmg mdi ehAl duce xée dinh tir phép do dd chénh 18ch &p sult; entanpi diroe xée dinh e phép do nhigt
aa). Hai phurong phép @& tinh todn 6 12ch chudn cla cic két qua trung glan nay 14:

{a) Sl dung cdng thibe {279) clng vai cac cong thire thé hién mdl lien hé gitra két qua trung gian voi
céc phép do so cép.

{b) Chuyén @b dir fidu thanh két qua trung gian treede khi Iy trung binh va sau dé tinh 33 l8ch chudn
cla ket qua.
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Duéi day mé ta céc tréng hop cu thé,

7.4.2.1 Céc tham sé dang z=Cx
Céc két qua do x; Aot chuyn ddi thanh 2, sau d4 gl tr frung binh va phuong sai m3u cla z duge tinh

tr 2. Cac lwu hegng ké Kidu chénh 4p thé hign mbi ién hé cla tham s duwdi dang nay.
7.42.2 Cdc tham sé dang 2=, T8, X+a,X +..+ax
Cang thire (279) ¢ thd 4p dung cho céc ham cla mét bién, trong trwéma hop nay bign & x. Hé sé 86
nhay déi vai x
[ - —r=i
B =—==g +lox+..+nax {296)
=4
8% léch chudn cda gid tri trung binh I&;
§y=(,8,)(5%) (297)
Béc ty do dbi véi 2 va x 1 nhe nhau.
M&i quan hé gitra nhi&t G4 vé entanpl Sroe bidu din dudi dang pheong trinh nay.

7.4.2.3 Cac tham sd dang z = Cuv
Bl wéi loal tham sé nay, e hai su kea chon:

fa) Chuyén ddi cac gia tri dir idu so 6ap (w, ) thanh cac két qud trung gian {2}, tinh trung binh cic gid
trj elia cAc két qua trung glan da va tinh taan 83 léch chudn va bae e do.

{b) Tinh z tir gia 11 trung binh cla u vé v

z=Cuv
va s{r dyung cdng thikc (279).
Céc hé sb da nhay |a:
(,8,)=Cv va (,8,)=Cu (298)
B4 l&ch chuan 1a:
S = (e38:) +(ciss) | (290)
Béac tu do 1&:
V:_{S;T)
48 & (300)
v =
L'- vll

7.4.2.4 Luu lwgng dwec do bing cich sir dyung thiing cén hodc binh chira

Thing can hode binh cha duge s dyng nhie mét thidt bi heu trk 38 I3m phdng cac bién thign vé eu
lisgng. Luru lugng eiin do 13 leu lgmg & phia trrde thidt b lueu trik (vi du: legmg bui thu ugre ciia mit
budng ioc bui tii ¢b thé dugre xdc dinh bing mét thing cAn bé tri trén drdmg xa tir céc phéu cla bubng
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lpe byi 1ai). Méu vigc doc chi 6 vé khii lweng va thad gian dugc thige hién & thal didm dau va thei diém
cudi thi nghigm thi luu keang trung binh wla:

W, —u
vatih (@o1)

trong do:
uy .  lacAc chisd doc khai lwng trong Gng véi thei didm dau va thér didm cudi
non  lacécchisd doc thyi gian tuong (g usi ther didm dau va thed didm cudi
Trudmng hop nhibu phép do khang dugc thye hign theo khdi lrgmg va théi gian thi dd khdng dam bao
ngdu nhién clia w phy thudc vio thidt bj do. DG lech chudn 13;

I 2 3 %
SF=12[{ * ]55+[ L }oﬂ]} (302)
L R | L3 Sy

N&i chung, 9id i clia cée phirong sai thidt bj fo 14 nho va 83 lech chudn co tha dugc bd qua. Tuy nhién,
8 khéng dém bao hé théng cia thiét bj da |4 mét chi a8 quan trong.

7.4.3 B léch chudn va bic ty do cia két qua thi nghigm

Néu két qud thi nghigm 1a m&t théng 6 do duge (v dy; nhigt 48 eda khai ra ra khdi 16 hol) thi 4 léch
chufn va béc i do clia két qua chi la cAc gid tri lién quan dén chinh théng st dd. Néu két qua thi nghiém
phédi durgre tinh todn tlr d&r lidu do dwoe (vi du: hidu sudt cda 16 hel) thi 44 18ch chudn va bac iy do cla
két qué phai dirge tinh 1oén tir c4e gid tri 46 lach chuén va béc ti do 861 vérl cac théng s éng 18,

7.4.3.1 Két hop céc af Iach chudn
B lach chuén el mat két qua tinh toan duge ¥ac dinh bang cach két hop céc A9 1ech chudn cla 14t ca
cac tham s8 dnh hudmg dén két qua da theo quy tc cén bac hai cla tdng binh phirgng,

b i #2
5 = [z[,@%.s'z} } (303)
=l
trang do;
6, =(@R/d) 14 heé sé dé nhay cla tham sé x trén két qud & va k12 1dng s6 lugng cic tham st
Auere s dung 8 tinh R
7.4.3.2 Két hop céc bac te do
Bac ty do clia d9 1&ch chuln R dirga tinh bang cdng thikc:
S!
{ ®,8 ] (304)
el v

&
7.4.3.3 Hé 54 df nhay
Hé s 4 nhay 1a dao ham riéng cda két qua lién quan dén tham sb:
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(%F[%L (305)

w1

theo céng thirc (278),

Trong mdt sé tredmg hop cb thé s dung hé sd 88 nhay bwong ddi, dwoc tinh nhuw sau:

(nﬂ«){%]{ﬂn) (306)

Hé sé& dg nhay tuong ddi & mat dal hagng hiku Ich dirgre sl dung trong viéc phan tich d¢ khéng dam bde
tripdhc thi nghiém dé danh gid dnh hudng twong déi cda sai s trang mét tham sb cu thé dén df khang
dam bao cda két qua thi nghigm,

7.4.3.4 Tinh ha sé d& nhay

Hé s @5 nhay ¢6 tha dwere tinh 1640 bang phirong phdn sb véi trg gltp ela may tinh thay vi tinh todn
béng phueng phap phan tich trén day. Khi s dung mét chuong trinh mdy tink 6& tinh tean két qud thi
nghiém R tir cac tham sb x;, ..., xa thi hé s6 d3 nhay e61he duge tinh gan ding béng cach tang gidm tirng
tham s (mai 1&n mdt tham sé) voi mét lweng nhd &, trong khi gia tr] cla céc tham sé khac duoc gl
khang ai va danh gid si thay adi trang gid i tinh todn cla két qua thl nghidm &R. Hé sé 0 nhay 1a:

ar) &R
(:©.) =[——J 5 {307)
v & la mat gld tri nhd (v du: /100 hodic x/1000),

Déi wéri phép phan tich 45 khdng ddm bdo triede thl nahiém, cdc di ity du dodn vé dic tinh dugs sir
dung dé& tinh c4c gid trj trung binh. Gi4 trj trung binh thue 1 clla cée théng s& do duge i dung dé phan
tich sau thl nghigém.

7.5 Géc cing thire va phirong phap xac dinh d¢ khéng dam bao hé théng

D4 khéng ddm bao hé théng 1 mist thanh phin cb hieu trong d6 khiing dédm bde thng thé. Bai lwong nay
van thn tai sau khi @3 thue hidn tht cd cée bign phép chn thidt 8 losi bd sai sb (vi dy: hidu chudn cac
thidt bj do), Mét déc tinh co bén cia d8 khang dam béa hé théng 1A dal leeng ndy khing the diroe xdc
dinh trpee tiép tir dir éu thi nghigm, do 8¢ dai lwong nay lubn phai wée tinh.

Durdi day dira ra edc quy 8o bat budc va mat s6 phuwreng phap st dung che vigc wére tinh d¢ khéng dam
béo ha théng. Céc bén tham gia thi nghiém phdi théng nhét lya chon phrong phdp wéc tinh dé khang
@am bao h& thbng dugc quy dinh trong Tiéu chudn nay hodc mit phuong phip thay thé thich hep khic.,

7.5.1 Quy tic chung
£ khang dam bdo hé théng duge stk dung phai dap ¢ng céc yéu clu sau;
(a) D& khang dam bda hé théng phai duwgce cic bén tham gia thl nghidm dbng thudn.

(b) B8 khéing d&m bdo hé thiing phéi wec ude tinh & xdc suat tin ciy 95%, khang nén si dung cic gid
trj i da oo the oo dwoc ddi vén do khong ddm bao hé théng.
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{¢) Cac woc legng vé d5 khang ddm bio hé théng ed thé I mt phia (chi co gia tri duong hodc &m),
hagie khang &4i xing, néu ban chat vat Ij clia qua trinh thé hién ding dae diém nay,

B4 khang ddm haa hé thing thizc té trong céc phép do hodc két qud la mat gia i cd dinh, nhieng khang
thé xac dinh chinh xac gid trj d. Déi cding va trir chira khodng 95% cac mirc was tinh oo thé thn tai déi
v sai s& ha thong & pham vi duge st dung lam mike udc tinh 86 khang d3m bao hé théng. Trong Tigu
chudn nay céc mire wée tinh dé khdng ddm béo hé théng phéi drge két hop wéi nhau béng quy téc can
bac hai clia 16ng binh phuong.

7.5.2 B4 khang dadm bao hé thdng do céc thiét bj do gy ra dbi véri cic tham sé duoe do

Céc yéu 18 gay ra 64 khong ddm bdo hé thdng lién quan dén cac thié! bj do cd thé bao gém: phan t do
s cap, cam bién so cip, bd chuyén dbi, bd khuéch dai, bé chuyén déi trong I hodic k§ thudt sd, thiét
bi ghi va cac dnh huéng mél tredmg.

Duéi day cung clp cac hudng din va quy tie chung d2 két hop cac yvéu td anh hudng dén 4 khong
ddm bdo hé théng.

7.5.2.1 Do khdng dém bdo hé théng do mdt thanh phin duy nhit gdy ra
Truirng hop o6 sdn a6 thi higu chuin dién hinh cho mét thanh phan cia thiét b do thi oo thé vdc tinh
d9 khing dam bdo hé théng cia thanh phan dé.

Hinh 21 ihé hién d& thi higu chudn téng quat cda thidt bi do, B4 Jach I3 au khac biét gilva gl tri du vao
durgre do béng mBu chudn va gia tri diu ra cla thidt b] do trong By kisn trang thai &n dinh,

Bé lach duoc thé hién theo rhidu cach khac nhau nhy; theo don v cla bién do lwdng, theo phén tré&m
khadng do, theo phan tram chi s6 doc, v.v. Hink 21 thé hién mét duréng bao, trong db cac phép do 13p
|2i durgie thue hidn véi clng gi tri dhu véo, Chidu rong A cia Gudng bao G thé hign @9 khang dém bao
ngAu nhign cla thiét bi, va con duoe goi 12 khé nang tai lap cla thiét bi. Khd nang téi I2p bao gom sai sé
tr&, dai chét, 35 1ap lai va trong mit 6 trwdng hop 13 38 trdi giéd han theo théi gian,

B4 lach duomg hodc &m i nhdt C so véi dudmg dé léch bing 0 deoe goi b3 "dé chinh xac tham chidu”,
Bé chinh x&c tham chiéu clia mat thiét bf didn hinh oo thé dwoc sie dung nhe mat wée tinh vé 35 khdng
ddm béda hé théng lwong Ung cla cac thiét b trong e, BO khéng dam bdo heé thdng dwos wée tinh i
d chinh xac tham chigu khdng bao gdm cac dnh hudng cla a6 trdi, didu kign IBp dat, vy,

Néu db 1hj 12 danh cho mot thiét bi cu thé, thi cAc gid tri B tinh dén didm gitra clia dwéng bao & cac gia
tr| ddu vao khéc nhau sé duwge st dung 1am mirc hiéu chinh khi rit gon d& &y, Trong truéng hop nay,
13 khéing dém bao hé thang durge wée tinh 1a (Af2), Luu ¥ rang cac wéc tinh nhu vay cé thé khang bao
gbm 45 khéng dam bio hé thang phat sinh tir 45 trdi, anh hirémg clia méi trdmg xung quanh, vy,
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Hinh 21 - B4 thi higu chudn téng quit

Méu mgt thiét bj hodic toan bd mach thiét bj 44 duec higu chudn cho thi nghiém, thi 34 khdng d8m bo
hé théng duoc wée tinh 13 cdn bc hal tng binh phwang cia 44 lach chun theo 4 thi hidu chudn (sai
g4 chudn clia mirc wdic tnh theo db thi ndi suy) va 88 khéng ddm béo hé thing cia thiét b chuén. Tham
khdo ASME PTC 18.1: B knéng dém bao cda thi nghiém, 4& biét thém théng tin,

7.5.2.2 Két hop cac 04 khbng d3m bdo hé théng tir mit sé thanh phin thiét bj do

Khi mét hé théng thidt bi do cé nhiku thinh phin va mai thanh phéin cb 40 khang dém ko hé thdng rigng,
thi dé khéng dém bao hé théng két hop clia phép do 1a:
o [ 1=}

B:{.E&‘+.§+,,,+,Eﬁ] {208}
trong d6: céc chi st dirdi 1, 2... m thé hign cac thanh phan khac nhau cla hé théng,
Do &p dyng quy t4c c&n bac hai cla tdng binh phuong nén céc db khang ddm bdo he thing cb gid irf
nhd hon 1/5 gid tr| 14n nhét trong mdt mach do ca thé dugc bd qua khi tinh 84 khang dém bao hé théng
dol wéi tham sé duge do,
7.5.2.3 Nhiéu phép do dwrge thue hign bing mat thiét bj do duy nhit
Béi vdi nhidu phép do dwoc thire hign tal mot vj trf bling mat thidl bi duy nhét (Wi dy: do nhiét dd tai mét
sd diém trang mat cét ngang kénh dén khéi béing ciing mét hé théng cip nhiét dign), 45 khang dam beao

hé théng do thit bi do gay ra dbi véi g4 b trung binh clia thong sé s& bing 49 khang d3m béo hé thing
do thit b| do gdy ra ddi v&l mbt phép do don |8,

B =h (302)
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7.5.2.4 Nhiéu phép do dwrge thire hién biang nhidu thift bi do tai mot s vj tri
Vi du vé nhidu phép o duee thue hidgn bang nhidu thiét bi do tal mét s8 vi irl 14 tredng hep sl dung mél
I c8p nhigt dign cd dinh 3 do nhidt 48 (lrung binh} cedia khai. Cé thé xdy ra hai tinh hudng khae nhau:

{a) Tinh hudng thir nhit: khitat cd cdc mach do (méi cp nhiét dién di kém vdi cap tin hidu, bé ghi di
liéu, v.v., tao thanh mét mach do) disgre ddnh gid 14 cd cing 45 khéng ddm bao hé théng. Diéu nay
¥3y ra khi t4 cd cdc mach do cia thiét bj dwgc higu chudn theo cing mét thiét b chudn. Trong
tnramg hop nay, da khing ddm bdo hé théng do thiét b do gay ra d4i vai tham sé (nhiét &) trung
bink béng dd khong d3m bio hé théng cla bét ky mach do nao.

B, =8, (viimgi i) (310)

(b) Tinh hudng thir hai 1a khi céc mach do khéc nhau dige danh gis 1 c6 45 khing G3m béo hé théng
khae nhau, Digu ndy x4y ra néu si dung cac thidt bj durge hiéu chudn doc lap vél nhau hods vi cac
1y do khéc. Trong truéng hop ndy, 46 khdng ddm béo hé thdng do thiét bl do géy ra dbl véi tham sb
trung binh I& gid trj trung binh clia 46 khéng dam b hé thing 8éi véi timg mach do.

5 '%i B, (311)

trong do;
By 14 d0 khang dam bdo hg thing elia mat mach da don 18
N lasd wong cdc mach dyng oy do khic nhau
7.5.3 B khéng dam bao hé théng trong céc tham sd khong déng nhéittheo vj tri trong khéng gian

Trong thi nghiém d3c {inh 16 hei, cic thdng sd nhigt 49 khé! va khéng khi tai dwémng bao thi nghigm Id
hai wa thanh phan khél phai dwge xac dinh béng gia tri trung binh tich phén ca trong sé lLu lwgng {xem
434VA723),

Cdc gia trj frung binh tich phan co thé dege tinh gln ding ik cac miu degce Hy tai mat s& @ém nhit
dinh. Ngodi ra, cAc bén tham gia thi nghiém od thé thdng nhat bd qua phép do van thc va bd qua frong
88 e lrgrng, Trong mit 58 trwdng hop nhat dinh (vi dy do thanh phan khéi), cic mau khai cé thé dwos
trdn tnedrc khi phan tich, C4c phép tinh gan diing nay cd thé tao ra 8o khing d3m bao hé théng. Nhirng
39 khéing dam bdo hé thong nay bé sung vao dg khdng d3m bao hé thong do thiét bi do gay ra nhu dvoc
trinh bay trong 7.5.2.

Trurérng hop céc phép do chi duge thie hign & mat vai didm (co thé 14 mat holic hai didm) hodc cac mdu
&y tir nhigu diém va duoc trdn 1Bn trwde khi phén tich thi khéng str dung phirang phap tinh todn dudi
day, ma phai wéc tinh 89 khdng dam bao hé théng dua trén di ligu (i céc thi nghigm trude trén cac 16
hei lueng te,

7.5.3.1 Chi 56 phan ba theo vi tri trong khdng gian

B3 khéng dam bdo hé thdng ducrc gid dinh 1y 18 whi chi 6 phan bd theo v trl trong khéng gian dirdi day-

SDI = [—3]’{: —Efau]m (312)
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trang da:
¢ & giatri trung binh theo thii gian cda tham s& phan bé lign tyc (nhigt 85, ham leong Og, v.v.)
z la gié trj trung binh tich phén cla z
Chisé SDI clng ¢6 thé duoc tinh odn ding nhe sau:

L&, -al?
sor =[;§[ﬁ -3) ] (313)
trong dé:

m 1 sd didmirong ledi do
Trong treéng hop mat dong dom (vi du: khéi thai) dirge chia ra hai hodc nhibu kénh dn tach bistthl SDJ
duere tinh todn cho tieng kénh din,
Néu cb san dix ligu in cay duec ghi nhan trong qua khi: hodic dir ligu tr qua trinh do so bd qua tiét dign
ngang thi cé thé wic tinh S cho cac tham sb dia trén cac dir 2w nay,

7.5.2.2 B4 khéng d3m béo hé théng do tinh gin ding theo tich phan sb
P8 khidng 33m bao hé théng duoc tinh nhar saw:

B[ s o @t

trong 46:

m  lasddiem trong ludi do

Gia fri tinh theo céng thirc {314) phan &nh d6 Ién twong dbi cla d3 khang dam bdo hé théng va sy phy

thudc cla db khing ddm bio hé théng vée s& d&m trong hedi do. Trang tnrdng hop mét dang don (vi

dut: khél 1hai) direre ehia ra hai hode nhidu kénh din tach bigt 1l phurong phap ndy aé duwge 4p dyng cha

tirng kénh dén,

7.5.3.3 D3 khang dam bdo ha théng litn quan dén trong sb L lwong

W& mit Iy thuyét, cAe gid tri trung binh thich hop dai mét a4 thang s6 nhir nhiét 44 khal va hém legng 0.

cn duoc linh theo trong b cla [ru legng, tuy nhién oo thé khang sl dyng trong sé luu lwemg trong thi

nghigém déc tinh vl sai s B&n quan dén vige xac dinh van tée ca 1hé can Ion hon ca sai 6 do khdng tinh
trong sb leu legng. Do d6, 6d hai loal ssi 54 hé théng khac nhau fign quan dén trong 86 i legng:

{a) Néu s0 dyng trong sb leu lrong frong cac tinh toan d&c tinh thi & ¢ sal s8 hé thidng do dd khang
dam baa hé théng trong dr éu vén the s& dyng d8 tinh trong sé,

(b) Méu khéng sirdung trong sd ke liegng trong cAe tinh todn d3c tinh thi e mét sai s (49 khong dam
bao hé thiing) ciia phuong phap nay. Sai sd nay bang mirc chénh léch gitra gia Ir] trung binh ¢
{rong 56 (dugc xac dinh ding) va gid tr trung binh khng cé trong sd thype 8 dirge sl dyng trong
cac phép tinh.
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Chi et mdt trong hai Iogi sal s ndy cb thé xudt hign trong b1 ky mét tap hop d li&u ndo {trung binh co

trong sé hodic khong cb trong s8). Tidu chudn nay chép nhan 4 hai loal 8 khang 48m béo hé théng

theo trong sb Ieu Tigng nay.

7.5.3.3.1 D¢ khdng ddm bio hé théng cla trong sé luu lweng khi cé st dung loal trong sé nay

Cé hai hya chon trong uéng hep nay:

(a) Van tée dirge sl dyng d8 tinh trong 58 heu [gng dugc do ddng thév véi tham sé duwge tinh trong sb
{nhiét 44 hodc ham lwgng Oz

(b) Van thc dwrge stk dyng dé tinh trgng s4 lwu lirgng Aurge do trong mat hodic nhidu phép do so bi qua
1iét dign ngang.

Trong ¢ hai fruéng hop ndy dbu ¢ thé gis Jinh ring div gy van the duge col 18 40 chinh x&c v hop

|& vl mat thdng k& (xem £.3.4 v& céc quy tic li@n quan dén vide str dung dix lidu van the 32 tinh trong sb

Iwu heeng),

Trurng hop dp dung lwa chon (2) (khi van tée dwge do dong thdi vai tham sd ¢n tinh trung bink) thi

mirc wéc tinh ¢ khong ddm bdo hé thing thea trong s& leu lugng 1:

— = B
Bey =(Puw -Pnr}-:l:’- (315)

trong dé-

B,  1ad8khéng dam bdo hé thing dai vii van tdc

sw  chi gid tri trung binh o6 trong sb

P lagiattrung binh {tich phan) cda tham s6 {nhigt 4 hode ham legng Os)

ww  chigia tri trung binh khéng co trong s6

¥V van téc trung biinh

Trudng hgp 4p dung lwa chen (B) (khi van the dwee xéc dinh bing céc phép do so bd qua tiét didn
ngang) th! mirc woc tinh da khang d3m bao hé théng theo trong sé luu lugng la:
=5 'Bu-
Bey =2(Fw-.==m]7- (316)
Céc ky hiéu trong céng thive ndy cé cling ¥ nghfa nhir d&l véi céng thire trén,

7.5.3.3.2 B9 khong dam bdo hé théng theo trong 86 Iuu Iwgeng khi khang siv dung loai trong sé
nay

Trang truréing hop khang sl dung treng b I legng thi mike woe tinh d6 khang dam béo ha thdng 1
miFe wé'e tinh dg chénh léch gitra gia tn trung binh ¢4 trang sdvakh ang od trong s, Co hai trrdng hop:

{a} ¥nong cé dir ligu tin cdy v& van the, hodc

(B) cbdi lieu sor bg wé van the duge do ngang qua &t dign, nhung céc tham sé ndy khdng cé treng sd
Iy Lrging
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D6 v treimg hop {a) (khi khéng cb s8n dir ligu tin cay vé vén tic) thi 43 khéng dém béo hé théng ai
vl nhigt 33 duge woic tinh nhue saw.

Tredrc ign, trung binh co trong s6 dwees woe tnh bng;

= I &
Tawr == =
wd m“g’ﬂ

(317)

-

trong 46
m  lasd didm do trong mét phing qua tiét dién ngang
] | nhigt a0 tuyst abi (8= T°C + 273,2)
Mire woe tinh 48 khéna dam bdo hé thbng K
By g =2(Tow ~Tw) (318)
B8 khéng dam bdo hé théng a8i véi ham lirgeng Os dwes Iy bing ty 16 phan tram cla gia trj trung binh
thea do khong ddm baa hé théng 381 voi nhidt A

Boew _Brpw (319)
a; T

B vér trrdmg hop (B} (khi d& Fu van tée so b ¢b san, nhung khong dugre st dung 3 tinh gid trj trung
binh cdé trong sd) thi 46 khdng ddm bdo hé thdng durgre dwge tinh nh sau:
Bew = Fuw = Frw (320)

trong d¢ di¥ g van téc dugs st dung & tinh mirc wee tinh gia tri trung binh cé trong s6 Pry.
7.5.3.4 Do khdng dam bio hé théng két hop 46 voi gia tri trung binh tich phén
£ khéing dam bio he théng k&t hop di vai caa gia 1 trung binh tich phan (&

B,=(B -5 +8,)" (321)
trong @6 B: 14 d5 khdng dam béo hé théng ciia thiét bi (xem 7.5.2),
7.5.4 B4 khang dim bio hé thdng do cie gid tri dwee gia dinh che cic thang sé khang duoc do
Gid tri bang 1/2 gid trf “gi¢ri han" hop 1 clia mdt tham s gi dinh phéi duoc siv dyng 18m gia tri ciia tham
sé trong cdc tinh 1odn d&c tinh v& 1/2 mirc chénh léch gika céc gid 1 "gidi han" duge si dyng lam dd
khong ddm bdo hé théng trong phan tich 44 khéng dam bao.

CHU THICH: Wi dy, rdu keu kegng tro xi day dirge Ay thea tf 18 phin trém ela tlag lgng tro duse tan ra trang 15 ha dbt
than phun, thl 1 12 phén trim I mit tham 4 gid ginh. Do da. gid tr nay bing 1/2 g# tr "giti han™ dwee d5t 1@ theo phan
dodn va duge cabén tham giathi nghigm Sang thudn,

Trong mét sé tneéng hop, cothé s dung 49 khang dam béa hé thing khang adi xteng néu cd cac nhan
dinh v& vat Iy thich hgp,

CHU THECH: Wi duy, 8 1& phan bA tro khang the & 10%  15%, vi gld tr dm 5% 1 khidng thie 18,

7.5.5 Bac tu do cho clic mirc wérc tinh 40 khéng dam bio hé théng
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Néu 38 khang dam bio trang viée wrée tinh do kndng dam bao hé théng B dwoc bidu thi bing AR, thi
thea TCVN 8595-3:2013 {|SOAEC GUIDE 98-3:2008) B3 khong dam bde do — Phén 3: Huémg din trinh
béay 8 khéng ddm bao do, cd thé 4p dung céch tinh gin dung sau day d4i véi bac ty do cla &

1/ aBY*

- — 322

w 2{. 3 e

Biéu thirc bac by do ddi voi d5 khong ddm béo hé tlldlng theo cdng thirc {322) ap dung cho tit ca céc
mikc wde tinh g3 khéng dam bao hé thdng duac trinh béy trong 7.5.
7.5.8 B khdng dam bao hi thdng adi véi ket qua thi nghigm

Tdng d& khéng ddm béo hé théng d4i vai mot k&t qua dugc tinh todn tir cac tham sé do duec va céc

tham 4 gid dinh 12
B, =[§( 18,3, }1] {323)

BAc tyr do cla Pr duge x&c dinh nhy sau:

(B
e 8 ) {324)

i{!rs

=l ¥y,

'3

7.6 B¢ khong dam bo cla két qua thi nghigm

D4 lach chudn va 49 khdng ddm bdo hé théng cla két qua thi nghiém duge két hop thanh 48 khéng dam
bao cla thi nghigm do theo cang thire:

E 2
=1 (2] s; @25)
trong d4:
ty, bz 1 didm phan vi ciia £ theo phén bd Student cho bac tw do v = . Gidd han xdc sudt tin

c8y 95% va 14y theo bang 22 hokc tinh thea cong thix (201),
Bic tir do vy ctia két qua dwoe xac dinh theo céng thir;

E‘_ {326)
_1+ 2
V’h "b

Trong hau hét cac ong dung, gié tr cia w12 twomg ddi lom (28) dua trén tAl ca cde yéu 16 gy ra sai sb
cd thé dnh hwéng, do do gid trj ¢ clia phan bd Student 381 uéi két qua c6 thé duge tinh béng 2 khi mie
wére tinh xdc sudt tin cAy 14 95%. D4 khéng d4m béo trong két qué duoe xéc dinh bing céng thirc:

e z[{%&]: +s;]” (327)
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hodc
o= 5+ (25,)] (328)
Trang béa cao thi nghiém, phai néu ra d5 khéng dam bao e cling vin céc gia trj Sz va Be, Néu stk dyng

phurong phap tinh xap xi vai sd luang mau lém th trang bédo céo phai néu o gis tr w13 Ji Idn d& sp
dyng gia frj # cia phan bd Student x4p xI béng 2.
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Phu lyc A

(Tham khia)
C4c bidu miu tinh toan

A.1 Gigi thigu

Cac bidqu mau tinh todn duge cung cap & phan cudi Phu luc nay nhim muc dich hd try nguai ding thie
hién cac tinh toan theo mdt trinh t hop . C4c biu mAu nay cng 14 cong cy hd tro @& hiedng dan thye
hién tinh toan.

Do b nhidu loai 1 hoi va nhién éu deor d& cdp trong Tiéu chudn ndy nén cac biéu miu tinh todn duge
xdy dung cho mat sd yau chu cy thé 381 véi cac cdu hinh 13 hoi didn hinh. Tén gaiva muc dich cia timg
bigu mAu drrac ma ta ngdn gon dudi day,

(a) EFF - Tinh todn higu suét Ewge sl dung & tinh toan higu sust theo phirong phip e3n bang nghich,
Chn phai hoan thanh trede cac bidqu miu tinh todn qua trinh chay.

(k) CMBSTN - Tinh todn qud trinh chdy. Brge sir dyng cho cée tinh todn qua trink chay chung nbi tinh
ty Ié khéng khi thira, khdi Irgnp khiai khd, v.v.

(c) GAS - Nhign liéu khi Bugc st dung d& chuydn déi két qud phan tich cac thanh phén chinh el
nhién fiéu khi tiy dom vi phén tram theo thé tich sang don vi phan tram theo khéi lugng. Tét ¢d cac
tinh to4n d&u y&u cdu phan tich nhign iéu 2u diea trén phan trém theo khai heong.

(d} RES - Tinh todn carban chua chéy hél va o I Buge siy dung dé tinh gid trf trung binh co trong sd
clia ham lrgmg carbon trong tro xd, carbon chira chay hét vatdn thét do nhigt vt If cla tro xi, Khica
sir dung chét hap thy thi biéu mau ndy duec sir dung ¢& tinh gia tri trung binh catrong s6 cia carbon
va CO; trong tro x1. Céc kit qua ndy dwgc s dung eling vdi cée bidu mAu tinh tadn chat hap thy dé
tinh carban chira chay hét va ty & nung CaCos.

(e} SRB - Bang finh chdl hip thy, hém lpng do duge cda C va CO; trong fro xI. Buoe sb dung ciing
viri bigu mAu tinh to&n carbon chua chay hét va fro xi 34 finh leeng carbon chira chéy hét trong tro
i vé 1 18 nung d4 vdi. Ty & phin tram kb luw huynh, & 16 mol cansi trén lew hagnh, tn thit nhigt
va nhiét dang gop lién quan dén chat hap thy va qua trinh khi leu huynh eling disge tinh todn trang
bigu mau nay.

(i QUTPUT - Biéu méu tinh todn ndng lwong ddu ra. Duoc sir dung dé tinh todn néng lvgng diu ra
cla 18 hot, Co vi tri 38 tinh todn luw legng mede phun cda b qud nhist theo can bing ndng legng.
D v céc thiét bi c6 b tai nhigt, ¢6 phin tinh todn luu lwong trich hei cho b gia nhiét nude cip,
lru lwgng hoi tai nhigt @4u vao va kha nang hép thy cia b tai nhist.

(g) MEAS - Béng tinh rit gon dir liéu do. Buge sir dung dé tinh gid b trung binh va 4o kéch chudn cho
cac thang $4 dbng nhat theo thevi gian va vi tri trong khéng gian. Viéc chuyén dditd den vi tin higuy
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@4u ra cda thiét bi do (mV, mA, v.v.) sang don vi Jo luéng va hé sb hiu chinh hidu chudn cing duas
@uoc thire hign trén bidqu miu ndy. Tham khdo Bang tinh d khang d3m bdo INTAVG vé céc thang
sd khang ddng nhét thee vi trf trong khéng gian.

SYSUNG - Bang tinh rif gon dex ligu & khéng dam bao hé thdng. Buge sir dung dé dign gidi cac
tinh todn G& khong 03m bdo hé thing d0i veri teng thidt bj do, bao gdm 14t ed edo thanh phédn trong
hé théng da leemg.

UNGERTa - Bang tinh d6 khong dam bio sé 1. Chira cac théng tin du vio cho vise rit gon de iy
va c4c théng tin cn thidt @& xac dinh thanh phin ngdu nhién cla d§ khéng dam bae. DA véi cae
tham sé ddng nhét theo vj tri trong khéng gian (nghta I3 cdc tham sé chl thay d8i theo thed glan), gla
trj trung binh, 44 lch chuén va sé 1An doc chi sd duwgc &y tir Bang d0 lidu MEAS. Tdng @0 khang
dém bdo hé thdng co gia trj dwong va gia tri Am, bao gdm cd cdc gié tri tinh theo phén trdm va tinh
theo don vi do luéng duge Iy tir Bing tinh SYSUNC. B4 véi cc thang sb khang dbng nhat theo vi
tri trong khdng gian, gid trj trung binh, d& léch chudn, dd khéng dim bdo n& théng téng thé cd gis tri
dirong va gia i am va sd 13n doc chi sd duoe ly tir Bang tinh INTAVG.

UNGERTb — Béng tfnh ¢ khéng dém baa sd 2 Chira cac thang tin can thidt a2 tinh toan dJ khang
dém bdo thng thé. Phal lap bing tinh dinh k&m @& tink toan dd khong dam bao doi véi higu suat,
Béng tinh ndy ¢o thé duge =i dung cho mei hang mye tinh toan nhu ndng uging diu ra, luw hegng
nhién liéu, tdn thit do earbon chira chay hétt, 1 16 CalS, v,

INTAV( - Bing tinh df khdng dim bdo cée thing 58 cb gid 1 trung binh tich phén. Bang tinh nay
chira thdng tin dau vao cin thiét 42 rit gon dee liéu va xace dinh cde thanh phan ngu nhién va hé
thibng cia 6 khang dam bao déi véi cée thang 56 khang ddng nhét theo vitrl trong khéng gian (tirc
1a moi thang sé thay déi theo ca thai gian va vi tr trang khéng gian, vi dy: nhidt 4§ khéi trong kénh
ddn o6 Gt disn lém). Bing tinh bao gém tinh todn d¢ khang didm bdo hé thing quy vé gié tr trung
bink tich phan cla cac thang s khang dbng nhat va trang sb (U lremg (e tinh). D& don gidn hoa
vidc nhap két qua via bidu miu UNCERTa, 86 léch chudn mau duge tinh tir 46 l&ch chudn ela gid
tr triing bink, va bac ty do dugc ehuyén di thanh sé 13n doe chi sb.

A.2 Ha don vi

Higu suét nhign B2u 13 mat ham phy thudc vao phén 1rdm nang ieeng dau vao tir nhién 2. Do 84, céc
tinh toan lign quan dén nhign lidu, v dy nhu e fegng khang khi, st dung céc don vi kgikg nhidn fiéu
hedc kgl néng legng dau vao tr nhién liéu. Bon v kghd nang lugng dau vao tle nhign lidu k& den vithich

ho

p hon, béri vi trén thue t 46 13 mat két qua dieere chudn héa,

CHU THICH: i du, 10% tro trang nhéén £éu chi cd ¥ nghla khi so sdnh cdc nhidn B&u cf nhed i cao (HHY) keong duong
nhau, Néu HHY cia nhién ey |3 20000 kdig nhign Dby, thi 10% tno 58 13 5 kg/3J, B4i v nhidn iy 10300 kWkg, i 10%
tra ad 13 10 kg/G), hay nél cich khéc 13 gip 81 ham hegrg tro thue 18 so voi nhidn Béu of nhigt i (kikg) cao han.
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Bé& phit hop viéi khodng trong trén cdc bigu mau va dé thuan tién khi 13m vige véi cac gid Inj s, cac don
vi siit dung trong cc bidu mau duge viét t3 bang ty 18 khéi eangikhdi leemg hodc khoi vengfdon vi
nhiét ndng dAu véo, tinh trén gia tr co ban nhan voi mat bdi 6 ndo d6. Cy thé:

{a) kg/kg. Khéi lweng tinh theo kg cla mdt thanh phén trén mét kg khéi legng clia mét thanh phéin khic

hodic tng khéi lwona. Vi du, kg trolkg nhidn fiéu I3 1y 12 khdi krong cla bro trong nhidn lidu,

{b) kg/100 kg Khéi lwgng tnh theo kg cla mat thénh phén trén 100 kg khdl lugng cia mat thanh phin

khéc hodc thng khdi leeng. Vi du: tro ko100 kg nhién liéu, trong dwong vol ham leong tro (%) trong

nhign ligu.

(c) kg/10 k.. Khéi legng tinh theo kg trén 10000 J (hay 10kJ) ndng hepng dAu vio ty nhign iéu. Day a

nhirng don vi thich hep @& si dung cho céc tinh todn qué trinh chay.

(d) tAnsh. Khdi legng 1000 kg trén gid,

(2) MJh. Trigu J (megajoul) trén gid.

A.3 Trinh ty tinh toan

Trinh tr tinh todn dwge mé ta dwdi day dipa trén 3 mire 48 phire tap (t0y thude vao chdng loal nhign ii&u).

Trurde khi thure hién cac tinh todn nay, phai hoan thanh cac tinh toan so bd sau:

{a) Tinh gia trj trung binh cAc di¥ lidu theo thi gian, Biéu miu MEAS.

(b) Mng fromg S ra, Tinh todin ndng lkong AAu ra cdia 1 hol cho eéc didu kién thi nghiém, Bidu mau
OUTPUT.

(c) Lendi dfo nhigt g6 Tinh nhigt 9 khai va khiing khi trung binh cho tieng kedi do nhiét dd khang khi va
khdi nhir mé 1 trong 5.17, Bidu mau INTAVG.

(d) Gi# tr] trung binh cla nhidt db khdng khi &f vao jd. Néu khang khi & vao pham vi hol & cae nhist da
khac nhau (vi du: khang khi cAp mit va chp hai cé nhigt 48 khae nhau) thi cAn tinh gia tri trung binh
cd trong sh cda nhigt 84 khang khi di vao b, Xem 5.13.

(8) G4 trj trung binh cita nhigt G5 khei thodt ra (khdng tinh Gén ro lot). Néw nhigt 39 khdi di ra khéi pham
viI2 hol & cac nhigt 05 khde nhau (vl du: cac [0 hoi o6 ba sy khang khi cAp mat va cép hai) thl cén
tinh gia trf trung binh o trong sd clia nhiét di khai thedt ra. Xem 5.13 va hudng dén tinh ndng keong
dau vao cho Bidu mAu EFF, Muc nay dal hd| trude hét phai hoan thanh cac tinh tean qué trink chay
va chi d& cép & day v tinh odn ndy co thé yéu cau tinh 13p.

(1) Ahién lidu khi. Tinh todn phan tich cdc thanh phan chinh thea phdn tram khéi leeng vé nhiét tr cas.

{9) Lfoc tinh tang nang irgng ddw vao tr nhién idu. Céc tinh todn sau day 58 yau cAu lwoang nhign ligu
dau vao wéce tinh, Xem huong din wéc tinh ndng leong dAu vao cho Bidu mAu CMBSTN. Téng
ning lwgng dAu vio ude tinh phdi duoc so sdnh vai k&t qud tinh 103N sau khi da tinh dugc két qué
higu sut va cac linh todn phai I3p lai néu 6 mirc chénh lach In hom 0,1%. Xem 5.7.3.
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(h) Trutng hop dét nhidy logi nhién liSu. Tinh todn thanh phan cda nhién fiéu trdn va gis tr trung binh
e trong 58 cia nhiét tr cao (HHV) dia trén 17 18 phin tr8m theo leu lrong cla mél loal nhign liéu,
Sl dung hru lrgng nhién lidu 3o duge eho cae loal nhign lidu cé néng lrgng dau vao nhé hon va
tinh leu Iegng nhign idu @8i vdi nhign ligu cé ndng lwong dAu vao ehil daa bing mike chénh l&ch
gitra tAng néing lrong diu vao va nng Ieong dau vae tr c4c dang nhign ligu do duge.

A.3.1 Trinh t tinh todn @& véi nhign lidu &6 ham leong tro thip (diu va ihi}

Bue 1
Bure 2
Burrc 3

Hodn thanh céc biéu mu tinh todn qua tinh chéy CMBSTN,
Hoan thanh cée bidu mu tinh 1odn hiéu sudt EFF,

Néu cdu hinh Ia hoi hodc nhign ligu yéu ciu phai wdc tinh 1ng nang legng dau vao nhe md
t trong A.3 trén day thi phdi 13p lal cac tinh toan cha dén khi dat duegre ndi ty.

A.3.2 Trinh ty tinh toan cho nhién l1du cé ham lwgng tro cao (than), khéng sir dyng chét hip thy

Bude 1.
Aure 2.
Bude 3.
Buric 4

Hoéan thanh bidu mAu tinh todn tro ¥ RES,
Haan thanh céc bifu m&u tinh todn qué trinh chay CMBSTN.
Hoan thanh céc bifu mAu tinh todn hidu suit EFF.

Néu cAu hinh 16 hoi hadc nhign lidu yéu cu phai udc tinh téng néng lrong dau vao nhu mé
13 rang A.3 tréin day, hoac 17 18 phan bd tro xi duge do tai mét sb diém (nhung khang phéi
tt o3 cAc vi 1) nhu mb 14 trang bi€u mAu RES, thi phdi p lai cc tinh ton cho Gén khi dat
dwrgrc R ty.

A,3.3 Trinh tw tinh todn khi cé siv dyng chit hip thy

Céc huéng dan nay gid dinh ring lwu lrgng khai luang cla tro xi ra khai pham vi 10 hed duge do tal mét
sé vi trl va duge tinh bang mizc chénh lBch sa v vi tri khang do duge. (Xem hwdng dan vé bigu mau

RES).
Burde 13
B 2

Buac 3.
Budc 4,
Biniz 5.
B &

Bz 7

Hoan thanh céc mue tl 1 @8n 10 treng bidu miu RES.

Hoan thanh céc tinh todan trong cac biéu m3u SRBa va SREbL. Cactinh todn phal durgc 1ap 1al
cho dén khi dat duwgc hdli tu v& carbon chura chéy hét va san pham qua trinh nung kho.

Lap lgi cac buedc 1 va 2 cho dén khi dat duoc héi tu v& e luong cia tro «i.
Hoan thanh cac mue can |ai trong biéu méu RES.

Hoan thanh bidu cac mdu tinh 1040 qua trinh chay CMBSTN,

Hean thanh biéu céc mau tinh foén hiéu sult EFF.

So sanh leu heomg nhign lidu woe tinh (ndng lugng dhu vao) véi ey fromg duge tinh theo
bidu mAu EFFb vé 1ap lai cac tinh todn trong A.3 (néu &p dyng) va c&c Bude tir 1 dén 6 cho
dén khi dat duoc hdi tu,
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A.4 Tinh ton higu sudt: Hwdng din thyc hién cic bidu miu EFF

Cac bidu méu tinh tofn hidu suét degc st dyng d6 tinh toan higu sudt theo cac két qud thi nghiém cing
nhir higu sust duirore hidu ehinh theo cac digu kién Héu chuan hodc didgu kign hop déng. Céc bigu mAu
finh toan qua trinh chay (CMBSTN) phéi durgre hoan thanh trude khi thige hidn cac tinh ton hidu sut
Céc hurdmg din nay nham hé g vids hodin thanh bidu mau tinh todn,

A.4.1 Bléu miu EFFa

Bidu mu ndy chira cAc dir iéu dAu vaa cn thiét cho cdc tinh todn higu suat. MGt s tinh todn hiéu suat
durgec thipe hién trén cac biéu mau tfinh todn khae (néu ap dyng), do do s& dwge chi gidi trong cdc myc
oy thé v tinh todn nhigt déng gop hodc tan that &l ubi higu sudt.

Cée muyc tir 1
dén 6

Muyc1

Muc 2

Muc 3

Muc 4

Cacmuc s
vaé

Cée mue tir
10 d&n 25

Muc 10
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NRist 68, °C. Cée muyc ndy yéu clu nhap nhiét €5 va xac dinh entanpi cho cdc thanh
phdn cy thé, Vige tinh toan entanpi cho khing khi &m va khéi dm yéu cAu cic di ligu
tir bidu m&u tinh fodn qua trinh chéy (cac myc tir 10 dén 25 dudi day), Xem 5.19 vb
tinh to&n entanpi.

Nhidt dd tham chisu. Nhigt 85 tiéu chudn tham chidy 38 tinh todn hisu sudt thes Tidu
chudn nay 1 25°C,

Nhigt db trung binh cta khdng khi di véo 6. Mhap nhiét 6 trung binh cila khéng khi di
win pham vi Id hoi. Khi eo tir hai nguén khang khi trdr 18n, vi dy nhue khang khi cép mét
i khang khi cdp hal, di vao I & cac nhigt 43 khac nhau thi nhigt dd trung binh cla
khang khi di vaa 19 la gid trf trung binh et trgng s6 clia cac ngudn khang khi khéc nhau
84, Yem cac myc tr 35 dén 44 dudi ddy,

Whigt di trung binh cida khoi ra khd Id fkhdng Hnh dn rd fot), Mhap nhigt 43 trung binh
clia khdi di ra khd! pham vi 16 hoi. Khi slr dyng b say khdng khi va b siz ot gié tir phia
khang khi sang phia khéi clia b s&y khang khi thi day phéi 12 nhist 45 khdl deoe higu
chinh déi vor sur rd Iot niy (nhist d8 khai khéng tinh @én Iot gid trang b8 sdy khéng khi).
Khi khéi di ra khdi pham vi 5 hol & cac nhigt dd khac nhau, vi dy nhuw trén 13 hei co ba
shy khdng khi cp mdt va cdp hai, thi day 1 gia tri trung binh ¢ trong sé cda nhiét 46
khai ra khai 1rng vij iri (khéing tinh dén ro [ot khi réd khéi bd sy khong kni). Xem céc
muc tir 45 dén 51 dued déy.

Nhigt 3§ nhign ligu. Nhap nhiél 4 clia nhign liéu i vao pham vi 1o hot. Mye nay [ bét
budc 34 tinh todn entanpi eia nhign lidw, Truéng hop dét nhidu nhign &y, can tinh todn
entanpi trung binh dya trén 1y 1 phdn tram nang luang dau vao clia méi loai nhign fidu,

Thiét b HAQC Céc muc ndy dé cap dén cac thidt bi nhi thiét b loc bii khai néng, trong
4 ¢ 16 that higu sudt két hop do truydn nhiét birc xa va déi lvu bd mat va sy ot
clia khdng khi. Néu ¢b thé, chn nhép nhigt 8 khéi ddu vio va dhu ra thiét bi.

K&t qua tir biéu méu tinh toén qua Irinh chdy CMBSTN. Céc hang muc ndy duoc inh
todn trén cac bidu mau tinh todn qua trinh chay va sé clia hang muc tir céc bidu mdu
d4 dugre ghi trong ngodc don.

Khdi luong khéi kho [77]. Mhap khdi legrng khai khé rivi khai 16 hoi, b ham nude hode
di vao bj sdy khdng khi {khdng cb thidt bi HAQC), Day thudng 13 didm kiém sodt van
hanh |6 hoi ddi voi ty 1& khéng khi thira. Muc nay duge sb dung ¢ tinh tén that tis khéi
khé. Tén th&t do ré lot khdng khi phia sau didm nay s& duoe tinh cho nhigt 38 khéi ra
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khdi bé sdy khang khi duge higu ehinh d8i v&i rd lot, tn thdt cho thigt bj HAQC, hodc
tinh rigng nhir mat thn thét do khéng khi ra Igt bé sung. By phai 13 gi4 t cé trang sé
ddi vdi cac thidt bj cd cac bd sdy khong khi rigng bigt.

Khai lugng khdng khi kh ([69] + [45]). Nhap lwong khi 1 khdi lvgng khéng khi kho
{muc 89 trong Bidu mAu CMBSTNC) clng uéi igng Oz (04 tao thanh SO:) duec higu
chinh {muc 45 trong Bifu mau CMBSTNE). Céc gié tri nay phai dwge xac dinh twong
urng véi cling mét vj tri nhwe mye 10 trén d3y. Bay phai 3 gis 1 oo trong 56 dai vl céc
thiét bi ¢4 cc bé shy khang khi riéng bigt.

Nute tir nhién lidu. Nndp két qua tir bifu mau tinh todn qué trinh chay dugc chi dinh,

Hém long am trong khing khi, kg'kg khong khi khd [7]. Myc nay can thiét dé tinh
entanpi clia khong khi dm.

Ham lwoma dm trong khong ki, kg/10 KJ [72]. Nhap ham eong 8m trong khang khi
frén néng leeng dau véo (& nhién iéu trong Gng vl clng mét vi frl nhu myc 10 trén
day.

Lirong nhién ligu utic tinh i [3). Nhap lwu liegng khoi luong wée tinh clia nhién ligu,
Xem muc 4a trong Bidu miu CMBSTNa.

Mhap cAc gis tri nhue mA 4.

Thidt b HAQC. Tham khdo muc 5 va 6 vé cach p dung. Chir c&i "E" theo sau sé hang
muc chi gia b tai dBu vao chia thiét bj, va chlr c&i "L" chi gia trj tai dau ra cda thiét b,
Ty 16 khong khl thira khi ra kihdi 1o hoi, %. Nhdp ty I khéng khi thiva tinh tadn khi ra
khai ba ham nwde v dl vio b sdy khiing khi. Bay phdi 1a gid trj e trong s 85i véi cac
thist bj ¢ c3c b sdy khdng khi riéng bist,

Nang ligng dau ra cha 6 hoi, MU, Nhap ndng legng ddu ra cda 16 hei theo don i
MJdih,

Niang lugng te thiéf b phy tre, MU/, Nhap nang legng dwge cung clp vao pham vi b
hel tir céc thidt bj phy trg theo don vi MJ/h. Myc ndy 1a nhiét @dng gép tr ndng legng
duor cung cip b cong sudt thiét bi phu tro, Néu co ap dyng thi muc nay phéi droc
tinh todan va nhap k&l qud tal day. Ly § ring naing leemg ba sung vdo pham vi la hei
va nhiét dang gdp, cing suét cla thiét b| ddn déng phdi gidm dithea hidu suét din ding
t8ng thé bao gdm hidu sudt din dang cla ddng co, khap ndi va bY truyén dong.

Tén thét do truyén nhiét bl xa va 66F has béd mat %. Cac myc tir 33A dén 33D, Néu
khéng duge do thl phai siF dung cdc gia tr tidu chudn hodc theo thidt ké,

Viée tinh todn cac myc tr 35 G&n 44 chi duge yvau cBu khi cd tir hai lubng khang khi trd [&n di vao 1 hei
Vi cdc nhigt 4o khac nhau (vi dy; cac 16 hoi b lubng khong khi cp mat va cép hal riéng biét v cac kb
hoi dét than phun vai khéng khi hda trdn L&y tir mal trréng).

Muc 35A

Myc 358

NhISE B khéing khi cdp mét & vdo 13, °C. Bay la nhigt 9 clia khang khi cAp mbt khi &
vao dwding bao va cb ciing gid tri vai gid tri ghi trong mue 168 trén Bidu m3u CMBSTNa.

Tinh entanpi cta khang kh! Am dia trén ham legng &m trong khing khil dwoc ghi tai
Muyc 7 trén Biéu miu CMBSTNa.
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Muc 36A

Muyc 36B
Muyc 374

Myc 378
Muc 384

Muyc 388
Muyc 38
Muc 40

Muc 41

Muc 42

Muc 42

Myc 44

Ihiét d6 khéng khi clip mot ra khdi b3 sdy khdng ki, °C. Muc néy chi yéu chu kii chn
cé tinh todn khang khl héa trén cda may nghién than a5 véi cée 18 hoi dét than phun.
Xem mic 3BA.

Tinh entanpi ciia knéng khi &m. Xem myc 358.

Wit d6 trung binh eda khng khi di vae may nghién, °C. Meyc nay chi yéu cau khi cin
¢t céc tinh todn khdng khi héa irdn eda méy nghidn than ddi vol cac 1o hof dat than
phun. Xem myc 384

Tinh entanpi cla khang khi &m. Xem muc 35B.

Nhiét db trung binht cia khang khi hda trén cha may nghién than, °C. Myc nay cin thiét
& tinh todn [ru legng khang khi haa trén cha may nghidn than dédi véi cac 1o hot d4t
than phun, Khi nhigt 48 khang khi hda trén cho may nghidn than khéc va7 nhist 45 cla
khang khi cap mét di vao |6 (myc 354) thi can phai tinh todn luu legng khang khi hoa
trdn cho mdy nghidn a8 x4c dinh duge nhigt 38 trung binh cda khang khi & vao 16, Gia
Irj nhiét 3¢ cia khéng khi hda trgn cho may nghién than ciing ¢4 thé 1a mét gia trj hivu
ich lrong viée Sanh gia hidu susl clia bd sy khéng khi.

Tinh entanpi clia khang khi dm. Xem muc 358.
NFidt d9 kidng khi cdp hai OF vao 19, °C. Nhap gia tr e Biéu mau CMBSTNa - myc 164,

Luu fuong khang khi cap mé! (di vao méy nghién than), lan, Nhap kee lwgng do dirge
ciia khéng khi cAp mot BSi véi cac 1 hoi dbtthan phun thi day 13 thng luu kegng khong
khi cép dén céc méy nghién than, bao gbm cd leu lrgng khéng khi hda trgn.

L hrgng khéng khi héa trdn cho may nghidn than, tin/h, Tinh todn e legng khang
khi héa trgn cho may nghién thee can bing nang Iweng nhw ohi dn. L y: cic linh
toan nay gia dinh leu legng khdng khi cép mét do dwgc bao gdm luu luong khdng khi
hda trén.

Tang luu luong khéng ki, Hn/hr. Nhép gid trj tinh toan tir Bidéu méu CMBSTNe - muc
86, dua trén ty k& khéng khi thira tai vi tri ra khai dwdng bao bd phin chiu &p lue.

Luu long khéng khi cap hai, tnshr. Tinh leu lvong khdng khi cdp hai theo mirc chénh
¥ch.

Whigt &3 frung binh cda khdng khi di vao 19, °C. Tinh gia trj trung binh cé trong sé clia
nhigt 46 khéng khi di véo 12

Viée tinh todn céc muc tir 45 dén 51 chi yéu chu 88 véi céc 1b hol o6 b sdy khéng kni cip mot va cip

hai riéng biét.

Muc 454

Muc 458

Muc 464
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Nhiét da khoi of vao bd 5.5}-' khding khi cdp mot, °C. Mhap nhiét 3 khai do duge tir Bidu
mau CMBSTNb - mye 50.

Tinh entanpi cia khéi &m dia trén ham lwong 4m va ham luong vt chit idn trong khai
duroe x4 dinh theo Bidu miu CMBSTNG - myc 78 va B1,

Ihigt d5 khéi ra khoi b s8y khéng khi cp mal. Nh3p gid I tinh toan khdng finh 3én
It gié trong ba séy khang khi 12 Biéu miu CMBSTMe - muc 88,
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Muyc 468 Tinh entanpi cia khdi dm. Xem myc 458,

Muc 47 Nhigt & khéi ra khdi b8 sy khdng khi c8p hai. Nhip gl tri tnh todn khéng tinh dén lot
gid trong bé say khing khi tir Biéu mdu CMBESTNG - myc 8.

Muyc 48 Ting lugng khof df vio b sdy khéng ki, tin/h. Nhap gia tri tinh fodn tir Bidu mau
CMBSTNc - myc 93.

Muc 48 Lurwi lugng khéi O wéo bd sdy khdng kbl cdp mét, tin. Tinh theo can bing néng legng
nhw da chi dan.

Muc 50 L feerng khdi di vae bé séy khang khi cdp hai. Tinh thea méc chénh lech nhur chi
dén.

Muc 31 Mhigt @5 trung binh cda khéF thoal ra, °C. Tinh gid irj trung binh ¢é trong sd cla nhiék
do khai thoat ra.

Céc tinh todn frén hoc muc 51 phai thiee hién tinh 13p a8 xac dinh ty 18 phan phdi khong khi cip mat!
eép hal, Ban JAu phai gid dinh mat 1 18 phan phéi khiéng khi va sau 46 thuc hidn tinh 19p che dén khi
dat dugc hoi tu.

A.4.2 Bidu mau EFFb

Tinh todn céc tn thit va dbng nhiét dong gép chd yéu va phd bidn nhit duec dua ra trong bidu miu
ndy. Cac tin thét v cic ding nhiét dong godp duee tach riéng thanh nhirng dai legng cb thé tinh todn
mot cach thuan tién thea phan rdm nang hrong §3u véo i nhién 1y va nhirng dai lugng cb thé dugc
tinh theo W (st dung don vi MW). Sau d6, hiku sudt dugc tinh trec tidp theo cng thire 38i véi mue 100.
D8I vdl cac 1dn that holic dong nhiét déng gdp dwoc tinh theo phin trém néng leomg d4u véo tir nhién
ligu, phai nhap két qua vao cét B, tinh bing %. BT vii cac tdn thit hodc dong nhigt dang gop duc theo
néng lwgng GAu vao, phal nhap két qué vio et A, tinh bing MW. Sau khi hoan thanh cc tinh todn ndng
lwgng dAu vao tir nhidn ligu & muc 101, nhitng mue duoc tinh tedn thee nang lwong dhu vao b thé
direre chuyén di thanh % hiéu sudt nhign lidu bing céch chia k&t qua cho ndng lweng d3u vao tir nhién
lidu v& nhan véi 100. M3i phan ghl tén thét va dang nhiét ddng gép chira mdl muc oo tn & “Tén that
khac" hodic "Nhiét dong gép khac™ dé cap dén céc két qua iy tir Bidu mlu EFFc.

Wide tinh toan cac tn thit va dong nhist déng gop duge thye hién thea céc hudémg dan dbi vai bidu méu
dir iBu FAu vio EFFa.

Muyc 75 Ton thét do truydn ahiét bic xa va a8l luu tir bé maL, Dy 12 mdt mue khdng co bidy
m3u tnh todn hodn chinh. Cac muc 33A dén 33D trong bidu mau EFFa néu ra cée
thang 54 do can thiét, Néu 44 thye hign thi nghigm thi nhép vao két qud thi nghigm vao
myc nay. Xem thém hudng dan vé wée tinh gid tri st dyng ddi véi cac didu kién duge
quy dinh theo hap ddng hodc cée didu kign chudn trong Phin 5.
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Muyc 100 Hiéu sudt nhién ligy, %. Tinh hiéu sult nhién ligu theo cong thire, Cong fhire ndy cho
pheép tinh toan trye tiép higu suit bing cach siv dyng céc tdn thil va cic ding nhigt
déng gbp duore tinh theo cac don vi khac nhau.

Muc 101 Nang luong déu vao e nhign fidw, MAA. Tinh todn nang lweng dAu vao 1 nhign lisu
thea céing thirc.

Muyc 102 Lo fugng nhign iy, tn, Tinh Ieu logng clia nhign lidu diea trén higu sust do dupe
va nang luong diu ra do dugc. DI vsi mat sb 18 hoi, yau cBu phai co luu legng wée
tinh (ho&c nang lueng diu vao) cia nhign liéu cho eée tinh todn. Myc nay phai dugce
<0 sanh v&i myz 17, treémg hop ¢6 sai lch qué 0,1% (Xem A.3 hodc 5.7.3 vé khadng
dung sai hdi ty cin ci vio inséng hop 4p dung), thi Bidu méu CMBSTN (va cde tinh
lodn di kém cd thé 4p dung) phdi dugc tinh lap lai cho dén khi dat dwec héi tu. Cac
inwéng hop yéu cau luru leeng nhign lidu la;

{a) Khied tir hai gid trj nhigt 38 khang khi & véo 1 ird |20 ma khang thiee hign da 18
ca céc gid trj nay (s dyng 1dng lru lrgng khang khi tinh todn clia dé tinh gia tr|
trung binh cé trong sd)

(b} Khicd tlr hai gi tri nhigt @3 khal thoat ra khal 15 trdr i2n ma khéng theee hign do tAl
ca cac gid trj nay (s¥ dyng tdng lru hrong fink todn clia khai d& tinh gid b trung
binh c6 frong s0)

{e) Khi keu lvgng khéi legng clia tro xi duroe do tal mot sé vi tri va két qua tinh toan
dugce st dyng d& xac dinh téng luu legng

{d) Khi sir dyng chat hap thy

() Khi dét nhiéu loai nhign fidu

A.4.3 Biéu miu EFFc

Bidu méu nay duos cung cdp dé nhap két quating toan cac t8n thét va dang nhiét dong gop khac (thudng
ef gid 1rj nhé va o thé khng 4p dung cho 14t ca céc 16 hoi ddt bang nhien 18y hoa thach), Tredng hep
&p dyng cac 14n thét hodic dong nhist ddng gop nay thi cAn chi rd cc gid trj 46 13 két qua thi nghiém hay
wére tinh. Bidu méu ndy clng co thé sit dung dé ghi lai két qué cia cdc tdn thét va céc dong nhigt dang
96p khac c6 1hé chira duge nhan dang & thér didm hign tai (do cong nghé vin dang lién tuc thay &),

A.5 Tinh todn qua trinh chady: Hwéng dan thire hién cac bidu m3u CMBSTN

Cae bidu miu tinh todn qua trinh chéy divge st dyng dé thue hién tat ¢a cac phép tinh vd qué trinh chay.
Cao tinh todn nay oo thé thise hign béng chireng trinh bang tinh ho&e bang 1ap trinh may tinh,

Cde phép tinh trén bidu mau nay bac gdm:
{a) Ty I8 khdng khi thira, ham leeng O: trong khal &m hode khéi kha.

{b) Ham lrgng Os, COy va SO; trong khai Am hodc khai kha theo ty 1@ khong khi thiva (thiedmg ding dé
kiém tra phan tich ddi ve két qua clia méy Orsat hodc may phan tich khai).

{c) Chuyén a&i ham lugng Os, CO; v& SOs tir mdu khéi Am sang mdu khéi khé hodc tir mau khéi kha
sang mau khai m.

(d) Khéi lwgng khdi khd, st dung dé tinh todn higu sust.
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{e} Khdilromg khai &m, st dung & tinh tadn c&n bing néng lrgng.
{fl Khéihegng khang khi khé va khong khi dm.,
{g) Xac dinh mirc 33 rd lot khong khl,

{h) Tinh todn nhigt 43 dugc higu chinh cda khdi thoat ra khai b8 sdy khdng khi (nhigt 46 khéng tinh dén
ot gid frang bd sy khong khi).

(i) Ham luong &m (%) trong khéi, si¥ dung dé xdc dinh entanpi cla khai,

() Ham leong vat chét rn trong khéi, s dung d& xé4c dinh entanpi cla khéi (341 véi nhidn Féu ¢ &4
tro cao hodc khi st dung chat hap thy).

(k) Liu lrong khdl heong cda nhién ligu, tro xi, khdl, va khdng khi khi 33 biét nang lwoang dau vao,

{l} Kidm tra phén tich thanh phin nhién ligu dya trén luong khdng khi b thuydt, Bay 12 phep kidm fra
xem phan tich nhién iéu co hop Iy hay khéng. Xem Phin 5.

A.5.1 Bidu mau CMBSTNa

Bidy mau ndy chira hlu hét théng tin dhu vao cin thiét & hoan thanh ba bifu mBu tinh taén qué trinh
chéy, Mat sé thang tin Jiu vdo chung va céc tinh todn v& qué trinh chdy cin sl dyng cho céc bidu miu
tinh todn khac cing dwoe dua vie bidu miu nay,

Muc 1 HHVY: Nhigt i cao ciia nhign éu thype g8t g, Myc nay phal phil hep voi phén tich
nhign fiéu trona Muyc 30, Khi 48t ddng thai nhiky nhién lidu thi 8y 14 HHV frung binh co
trong sé diga trén 1y 1& phian tram khii keeng tir méi loal nhién ligu.

Muc 2 UBEC: Carbon chiea chay hél, kg/100 kg nhién ligu, tir bidu mau RES hodic SREb. Cing
dua vae myc 308,

B v nhian liéu kbi v nhign Ti8u Iing, muc ndy co thé dé bang 0. B3 vai nhign & rén
¢t tro hode khi s dung chét hdp thy thi cAn phai hean thanh bidqu mau tinh todn tro xi
RES néu o thire hiém thi nghiém &8 wée dinh UBC.

DA v ede tinh tadn chung che qué trinh chéy va khang khi thira thi st dyng gia i Gién
hinh cho leal 1 hot cu thé,

Myc 3 Lias I nhién ligy, térvh [4a] hodc (48], Ddi vai mat sb tinh todn trung gian (dac biét
khi do luu heang Kkhél lang efia tro xi hodie khi ¢4 st dyng hét hap thy) thi cde tinh todn
851 héi phai xac djnh vy krong nhién fiéu. DA véi bude tinh (odn ban diu, leu leong
nhién lidu dirgre weve tinh. Gc tinh toan dwoc 1p lal bing cach s& dung gid trj vy legng
nhign ligu tinh todn cho dén khi dat droc hii .
B voi woe tinh ban diu, oo thé stk dung | legng nhign ligu do duge [4a] hodic luu
legrng Nhi&n &4 tinh todn [4b] 1 néAng legng 34w ra do duwere va mies hidu sult o tnh.
Néu bidt cac d3c tinh van hanh clia 16 hol thl gid ir] tinh todn cla luu legng nhign jiéu
(dya trén higu sudt wée tinh) thuedng chinh ke hon gid tr do duge thue té ola (L legng
nhign ligu.

Muc 4a Gid trj do dupe cda Iy luong nhién ligy, tnh. Xem myc 3.
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Muc 4b

Muc s

MucE

Muc 7

Céc muc tir

8 dén11

Muc12

Muc 13

Muc 14

Muyc 16

Muc 18

Muc 17

Muc 18
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G4 tri tinh todn cda fuu lueng nhign léw, tdnh. Xem myc 3. Két qua tinh todn (iheo biyy
chon 4b) vA duge st dyng cho cac bude tinh 13p higu suft tiép theo khi yéu cdu gia i
lww Irong nhign gy,

Nang luong dau ra, M, Buac yéu cau dé tinh toan Iy legng nhién ligu (theo thy chon
4b) v& duge sir dung cho cée bude tinh |&p higu sudt tiép theo khi yéu cdu gia tr luu
Itrgyng nhidn lidu.

Hidu suél nhidn fidu, % (dvoc wde tinh ban déu). Droc yéu clu dé tinh toan lwu lvong
nhitn liéu {theo Wy chon 4b) va dugc sl dyng cho cac bude tinh 18p hidu suat iép theo
khi yéu chu gia tri leu lreng nhién ligu,

Ham fuong 8m trang khéng khi, karkg khéng kil khd, Mye nay cAn thiét cho céc tinh todn
lru hrging khél va khdi leong khéng khi ndi chung va cin thiét cho céc tinh todn khong
khi thira hodc ham legng O: trong khdi dm. Xem cac muc tiy B dén 11. Méu khang do
duoc hdm lreng &m trong khang khi thi od thé s dung gia tri iéu chudn.

Cac myc nay cAn thiét cho vige tinh todn ham lieang &m frong khang khi. Ham legng dm
trong khéng khi cé thé durpe xdc dinh tir 45 Am twang di va nhiét 8 biu khé, hodic tir
nhiét 84 bAu khd va nhidt 88 biu vt

Témg ham luong &m bd sung do duge, tan/h. Mhap bat ky ham legng am bd sung ndo
duore dira vao dong khang khi hodc khél vao céc 8 ban trén, Khi sir dung thiét bi thii by
béing hol thi can nhap gi4 tr trung binh trong khodng thivl gian thi nghigm.

Ham luong dm bd sung, kg/100 kg nhién iéu. Quy 681 ham lwgng &m bé sung thanh ham
legmg am tinh theo kg trén 100 kg nhién lidu, Khi hoi ding dé tan swong nhién lidu 1a
ngudn duy nhét cia ham lueng Am bd sung thi gia tri ndy cé thé duec do holc duec
thang nhat trrdre khi thi nghigm (tinh theo kg Hz07100 kg) nhign ligu.

Ham hugng dm b& sung, kgr10 kJ. Quy ddi ham hegng Am bd sung trén day sang don
kg/10 k.

Nhigt 36 khof ra khoi bo sdy khdng khi cdp métiedp hai hode b sdy chinh, °C. Muc ndy
durere 5 dung dé tinh todn nhist 86 khoi ra khoi cac bo sy khang khi, dwere higu chinh
theo diéu kign khéng cé 18 ot (khing tinh dén lot gig). Néu khang cé ba sy thi oo thé bé
qua myc nay. Nhap nhiet &4 khoi do duge (o6 tinh dén lot gid). Bidu mau nay cung cép
Kkhéng gizn di &2 didn hai loai sdy khéng khi, Gi4 1 clia nhidu b sy khang khi cing
loai ¢6 the duge tinh trung binh dé tinh toan hiéu sual, nhirng eo thé duge tinh rigng d&
phén tich chi tiét hon vé tinh ndng va mire 4§ rd lot khdng khi trong ting bd séy rigng lé
va két qud sau d6 durge tinh trung binh, Xem cac myc tir 45 dén 51 trén bidu miu EFFa
vé can bl sAy khdng khi rigng bigt ea luu lyong khae nhau,

Nhigt & khding khi e vao bd sdy khdng ki cAp mokicdp hai hode bd séy ehinh, °C. Xem
muc frén vé trudma hop cd nhidu bd sdy khong khi, Nhép nhiét dé khéng khi ¢ vao tirmg
b say khong kh! trang thich wai dinh dang néu trén.

Ham lugng O trong khéi f vio bd sdy khong khi cdp mdticdp hai hodc b sdy chinh,
Nhap ham lweng Oz do duee trong khai di vao eng b sdy khdng khi,

Ham lung Os trong khdi O ra khoi bG sdy khong khi cdp maliedp hai hode bd sdy chinh,
Nh&p ham legng Oz do duwee frong khéi & ra khéi trng b5 séy khdng khi,



Muc 180

Myc 18

Gae muyc iy
20 dén 25

TCVN xonoc2ixx

Néu sir dyng bd sdy khéng khi kidu héi nhigt ba ngan th cAn nhap moe b lot khang khi
chp mét sang khdl thea ty & phén trdm trén tdng iegng khang khi o lot sang khai. Gia fri
nay thudmng dya trén di lidu ciia nha sdn xubt

Phén tich nhién ligu, phan rdm khei lepng theo mau thue a8t Nhép vao cdi [30]. Phén

tich ndy phéi tuong g vél HHY trong muc 1. DA véi treémg hop @8t nhidu nhién igu
thi day la phan tich mau gdp. Xem myec 1,

Khoi lumng tra x] kg/10 k. Cén oo 17 16 khdi legng trén tdng lrong tro xi tai céc vj tri cy
th a4 xéc dinh entanpi clia khal B véi nhin ligw cé 48 tro thip va khang st dung chét
hép thy thl cé thé bd qua ding nhigt vat Iy nay cla tro xi trang khéi khi xac dinh entanpi
cia khai.

Néu khang sl dung chat hap thy va két qua tinh toan tai muc 18 nhd hon 6,5 kg/GJ thi
nhap gid tri béing O cho mue 79 48l véi ting et co gla i Oy,

Néu két qua tal myc 18 Ién hom 6 Skg/GJd hodic khi oo sir dyng chét hip thy thi nhap ty
I& khdl lwgng eda tro xf trang khéi so v tng lsgmg tro x] ra khai pham vi 1 hei cho mye
78 d6i viri teng ¢t o gid tri O2. Gia Iri ndy cd thé duge tinh todn theo muc 8 trong bidu
méu tro xi (RES) tly thudc vao vigc ca sir dyng chit hép thy hay khéng, Vi du: ndu co
75% tro xi ra khai bd sdy khang khi thi nhap 0,75 vao muc 79 cho AAu vao vé Gu ra hd
sy khang khi.

Cac myc nay chi 3p dyng ndu ca s dyng chat hdp thu. Nhap gla tri bing 0 néu khéng
sir dyng chét hip thy, Luu §: khi tinh todn, moi vat cht ran bd sung ma khoing phai nhign
ligy déu dwec coi 1a chit hp thy, Néu ¢ ap dung thi phaithye Rign céc biu mdu tinh
todn tro xi (RES) va chét hép thy {SRA) va nhap k& qua véo cic myc nay.

A.5.2 Bigu miu CMBSTNb

Céc mis hr
30 dén 34

Myc 35

Thire hign &6 tinh toan nhw ehi dén, Chi “K* ghi trong €4t phia duwdl 58 myc 18 hing s,
Xem Phén & 38 biét y ngnia cda tirng ot rigng 18, Néu si dyng cac bidu mau tinh toan
chit hép thy (SRB) thi cic muyc 31, 32 va 33 gidng voi cac myc 16, 17 v 18 trang bigu
miu SRBa, v cac kit qua da tinh todn Irede dd co thé durge saa chep Jai

Kigm tra tdng lugng nhién 6w theo khéng khi Iy thuyét, kas10 kd. TA cd cde nhién liéu
héa thach d2u co mdt dai gid ti khding khi 1§ thuyét qua thdng ké, can kiém tra d& dam
bao réing két qua phan tich nhién lidu I hop Iy, Xem phén 5.

A.5.2.1 Higu chinh déi v&i céc phan (g hap thu va lveng lvu hujnh dwgc khir

Cée muc tlr
40 dén 45

Muc 45

Céo muc tr
45 dén 48

My 49

Cac cdng thie tinh todn d3 degc dwa vao trong tirmg muc. Nhap gia irj 0 cho cac mye
1ir 40 dén 42 va muc 45 néu khdng sir dung chat hap thu.

O3 (30:) higu chinh, kgi10 kd, higu chinh déi vdi kepng O2 clin thiét 08 tao thanh S0,
trong qué trinh sulfat hda (Ca0 + O3 = CaS0,, 12 mét chat rin).

Lizgmg khong khi Iy thuyét dirore bidu th bing cac dan vi khdc nhau. Céc tinh toan dugc
thie hién theo mét trinh tu hop by va cin st dung céc don vi phit hgp 8 thuan tién cha
cac tinh todn khac.

Luryng khoi dm tir nhidn iy, kg/10 kJ. By 13 khdl lwong clia cAc sén phdm chay dang
khi tir nhi&n gy tinh trén nang lwgng dAu vao tix nhign g,

A.5.2.2 Tinh ligng khéng khi thira dya trén ham lweng O: do dwge,
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Céc myc tir 50 dén 60 trong bifu mAu CMBSTNb duge siv dung d€ tinh lugng khéng khi thira khi do
duge ham lwong O; trong khdi. Cae bibu méu tinh todn CMBSTN cing cb thé dwgc st dung 6& tinh khii
lweyng Oz, CO3, 502, khéng khi va khéi khi bigt eong khéng khi thira (vi dy: khi tinh khéi lwpng khai kha
dé tinh hidu suft hidu chinh theo ditu kign hep ddng). Néu 43 bidt lwang khéing khi thira thi chuyén sang
muc 60 trén bidu miu CMBSTHNC.

V] TRI Nhap céc md td nhu “Vae SKK', "Ra SKK", "Vao SKK 2", v, phi hop vi cac di liéu
du vao theo Muc 16. ("SKK” = Bd sy khong khi; *1" va "2" = cip mit, cdp hai)

Muc 50 Nhap nhiat 35 do duge cia khéi di vao cac bb séy khong khi.

Mo 51 Nhap nhigt 65 do duge clia khéng khi ra khdi cac bd séy khang khi,

Muc 52 Nhap ham legng O: trang khéi di vao va & ra khdi cic b s&y khdng khi. Gid trj nay
phai béng cac gié il da nhap trén bidu mu CMBSTNa, cac muc 17A, 178, 184 vé 188,

Myc 53 Ham Ieong &m trong khang khi. Néu Oz do tai vi tri 44 % theo mAu khéi kha thi nhap
gia 1 0. Néu O do tai v tri 48 1a theo mau khél Am thl nhap gid tri tinh toan.

Muyc 54 Nhap gi4 tri thich hop tiy thude vao gid 1] Oz G8i v vi tri do 1 thea mau khoi dm hay
mau khai kho.

Muyc 55 Néu O do & vj tri g5 12 thea mau khaéi khé thi nhap gid trj 0. Néu Ia theo mau khai Am
va 6 ham lveng Am bd siing [xem muc 13) thi phéi thiee Hign tinh toan,

Cacmyciir Céc phép tinh ndy duge nit gon cén mdt s6 budc d& don gidn hda vige linh lwgng

5608n58  khong khi thiva bing cich s dung mdy tinh cim tay.

Muc 50 Qua trinh tinh todn s& dwa ra gid trj phin trém khang khi thira,

A.5.3 Biéu mdu CMBSTNc

Muc 60 Nhap lreng khong khi thira dwge tinh trén biéu mdu CMBSTND hoac, néu mudn tinh
todn qua trinh chay vai mdt lwomg khdng khi thiea gy thé (vi du; hidu chinh theo didu kign
hop dbng) thi nhap Iiong khing khi thira 48 biét,

Cécmuctly Nhing muc ndy dige siv dung dé tinh todn CO; vé SO, theo phireng phap phén tich (vi

61488n 68  dy: d& kiém tra cdc chi sd cla Orsat hodic may phan tich va dé tinh todn lrgng O khi

biét lwgng khdng khi thira). Cac myc néy khong cln thiét cho cac tinh todn qué tinh
chay con lai va cé thé dwgc bd qua,

Néu cin cé két qua Oz, CO; va S0; tinh theo can bing phén Gng chay thi phai hoan
thanh myc 62 va 64 dé thu duoe gid tr) 0z, CO2 va S0z theo mAu khdi kha, va muc B3 va
65 @8 thu dirge gis tr] Oy, CO2 w2 SO, thea mAu khai Am, (Luu ¥ khi kim tra két qua
€O, bling Orsat, chi s doc CO. tir Orsat thire sip 18 CO: + 505, vi chdt hép thy GO, clia
Orsat cling hép thy SOs),

A.5.1.1 Céc san pham trong khdi, kg/10 kJ

Céc muye 10
60 dén T4

Muc 82
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Khéi lrong clia cén sén pham taa thanh khéi 3m, tinh bang kg/10 kJ nang luomg déu vao
tp nhién B,

Lirgrng khoi tag thanh 10 luu lweng khéng khi khé di vao 1& hot duee higu ehinh theo Ik
lrgng khang khi khd cdn lai trong khéi sau khi d& chuyén phin lru hugnh duoe khi
thanh S0;. Xem 5.11.3.



Muc 75
Muc 76
Muc 77

Muc 78
Cac muyce tr
78 dén 81

Muc 79

Mue B0

Muec 81
Myc 82

Cac myc
£3-88

Mye B3
Mug 84
Muyc 85

Muyc 87

Myc 88
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Khéi lurgng khéi &m 14 18ng céc sdn pham trong khot &m, tinh bang kg/10 kJ.
Téng lurgng nwde trong khai, tnh bang kgi10 kJ.

Khéi lvong cla khol khd, bng hiu sé gitra khéi lrgng cla knél &m triy &i téng khéi
lremg clia nusdre trong knai &m.

Ham |wong &m trong khéi 3m dirgc bidu thj bang phin trdm khéi lveng. Muc nay duegc
sl dyng & x4c dinh entanpi hoac nhilt dung riéng clia khél Am,

Muc nay direre yéu cdu @2 xéc dinh entanpl clda khél dm. B4 véi khi d8t, dAu va cac
nhién liéu cd 86 tro thép, céc tinh todn ndy cb thé bd qua. Xem mue 19.

Ty & khéi lrong ciia tro xi trong khéi tai vi tri khdo sét so vdl téng lwgng tro i ra khai
pham vi 16 hod, Xem muc 19,

Khéi lgng tro xf ra khdi pham vi 1 heri tinh bing kg/10 kJ. Bay 1a thng ham lugng fro
trong nhién fiéu, carbon chuwa ehdy hét va cac sén pham trong ba chét hdp thy. Néu tro
xi dugs 18 twan hodn iy mat diém & phia sau vi tri khdo sét thl khél legng tro »f ti tudn
hean phai dwoe edng thém vao,

Ty & khii lwgng ciia tro xi trong khoi dm, katkg.

Mitc 16 I, phén tedim lugng khéi di vao. Mus ndy dioe st dyng A& tinh todn mike 1 gt
khang kni giva hal vi trf (vl dy: khi 03 duwa véo cie gid trl O; trong khéi di vao va &1 ra khéi
b sdy khong khi). Myc 75€ 14 khdi Iuvgmg khal dm di véo, va myc 75L 12 khdi legng knéi
&m di ra nhw 42 tinh & trén.

Biurgre st dung a4 Hinh todn nhiét 3 khéi @ ra khdi bo shy khéng khi dugre higu chink
thea didu kign khdng cé rd Igt (nhiét d& khéi khang tinh dén lot gio). C& thé bd qua cée
mic ndy néu khdng co bia sy khong khi hodc khang do nhigt 45,

Nhap nhigt 8 do duoc elia khdi i ra khai b sy khang khi {1 myc 15).
Nhép nhiét 44 do duge cia khang khi di vo b sdy khang khi (i mue 15).

Nhap entanpi cia khéng khi 3m dira trén nhigt d6 eda khoi ra khdi bg sy khing khi {mye
83) va ham legng Am trong khang khi (mug 7).

Nhap nhiét dung riéng ca khai &m diea trén nhigt 84 cla khéi ra khdl b sdy khang khi
(myc 83), ham lwgng dm trong khél d vio bd séy khing khi (muc 78E) va tro «i trong
khéi &m di vao b sdy khang khi {trong myc 81E}. Néu nhiét g6 higu chinh cia khai dira
khdi bd sdy khang khi cao hon dang ké so véi nhiét €3 khoi do duoe, thi s& dyung gid tri
trung binh giira nhigt 46 khéi do duroe vi nhidt d6 khéi dugs higu chinh dé xac dinh nhist
dung riéng trung binh cda khai.

TInh todn nhidt 44 duge hidu chinb cla khai tai diu ra cla b sdy khdng khi (nhiét 43
kh6i khéing tinh 6&n lot gi6). Biay 14 nhigt @8 ciia khdi ra khdi pham i 18 hei duge sir dung
dé& tinh todn hiéu sudl theo cn béng nghich.

A.5.3.2 Lwru lrgng khong khi, khoi va nhién lisy, tanfh
Cac muc ndy diroe tinh todn sau khi 42 hoan thanh c4c tinh toan higu sudt, nhung duge dua vao bidu
mdu ndy vl cac tinh toan nay thudc loai tinh toén chung cho qué trinh chdy.

Muc &0

Nhép nang lepng Fhu vaa clia nhign Féu b bidu mdu tinh higu suat, tinh bang MJ/h,

239



TCVN 14224:2025

Céc myc tir  Tinh todn leong nhign Bau, leong tro xf va lueu legng khai dm, tinh bang tanih.

g1-93
My 95

Muc 98

Nhap phin trdm khong khi thira néu cén tinh téng khdi lwgng khéng khi di vao 13 hoi.
Muc nay thuéng dugc yéu ciu dé tinh todn gia iri trung binh cb trong sb clia nhist 45
dhu vo d& xéc dinh higu sudt khi khang khi dugc cung cép tir hai nguén nhu quat cap
mét va cap hai. Bai lrgng nay clng cé thé duge yéu ciu d& hidu chinh tré e duéng
gié theo cdc diéu kién hop déng.

Tinh 1éng lwu hreng khdng khi &m dya trén lwong khang khi thira treng mue 95,

A8 Mhign liéu khi: Hrong din thigc hign bidu mau GAS

Biéu m&u tinh todn nhign li8U khi duroe st dung d& chuyén 480 két qud phan tich nhién iéu khi tir don
wi % theo 1hé tich sang dom vi % theo khéi leng. Phén tich c4c thanh phdn chinh eda nhién ligu khi
duwgyc bao gbm cac thanh phén trong nhién iéu khi theo mAu thye 86t (nhir CH, CaHg) vol don vi % theo
thé tich, Nhigt 11 cao cia nhién liéu khi duge tinh béng don vi tinh theo thé tich nhur J/m?, Céc tinh toan
trong Tigu chudn ndy y8u cu phan tich cac nguyén 6 trong nhién fisu theo % khdi heeng va nhigt irf cao
tinh theo khéi lrong nhir Jikg, Céc thanh phin ciia phén tich nguyen 44 12 C, Hz, Oz, Nz, S va H:OV,

My 1
Muc 2

Muyc 3

Muc 4

Muyc 5
Muyc &

Céc myc b
T dén 12

Déng 14
Dang 15

Muc 18
Muyc 17

Muc 18
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Laaf nhién fiéu. Myc ndy ghi nguén nhién ligu.

Phan tich thanh phan chinh, % theo thé tich. Mhap gia trj % theo thé tich cla ting thanh
phén thé khi vae edt 5 Cac dong con tréing trong bifu miu cd thé sl dung cho céc
thanh phdn bd sung,

Khi luomg riéng cia timg thanh phdn, kg/m®. Cac didu kién tham chidu ddi voi gia i
khdi lgng ridng 13 15,6°C va 762 mm Hg phit hop v nhigt 3 tham chidu tiéu chudn
treng cac bao cao nhiét tri cao cla nhién fiéu khi.

Khéi lueng rigng cda khi thanh phdn. Nhan ct 2 véi oot 3 82 oo duwoc khdl lwgng rigng
cia tirng thanh phan khi,

Nhap nhiét tr cao cda mai thanh phin. Xem muc 3.
Nrigt trf cao cia nhién lidu khi, Nhan cot 2 vdi cét 5 88 e HHV cda méi thanh phin.

Thénh phén ¢o bdn, moli100 mal khi. Tinh phén trém sé mol ela céc thanh phin co
ban va nhap gid trj tng che mai thanh phan fai déng 14, Hang 56 "K' 14 mit hang sd
trong mdi cit va la st mol cia mdi thanh phin nguyen té trong nhién [y, Lea §: thanh
phan nwée HaOV duere tinh 1 nude & rang théi hoi,

MW, kg/mol, Nhap vao ddng ndy phan 1 lugng cda méi thanh phdn nguyén 1o,

Khéi lueng, kg/100 mol, Tinh khél lugng cia timg thanh phan nguyén t vi nhip két
qua vao tirng cot cisa dong 16

Gia tr téng ddng 16. Nhap gié trj tdng dang 16.

Két qud phan tich, % theo khdi lugng. Tinh toan phan tich cudi cing cla ting thanh
phan nguyén t& va nhap két qud vao dang réy. K& qua tinh toan ciia thanh phin lon
nhét phéi dugc lam trdn sao cho tong cla cac thanh phan bing 100,00%.

Khéi luong rieng & 15,6°C va 762 mm Hg, kg/m® Tinh todn khdi lwong riéng dua trén
gid tri thng cla cot 4,
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Mye 19 Nhiét ti cao, J/m?. Tinh nhiét tri cao theo thé tich.
Muc 20 Nhigt trf cao, Jrkg. Nhiét tri cao theo khéi lugng duwere tinh thea chi dan.
A.7 Céc tinh toan carbon chira chay hit va tro xi; Hwéng din thire hign bidu miu RES

Bi€u mau nay duge st dung d& tinh gid i trung binh co trong sd cla carbon trong tro «, carbon chisa
chay hiétva 1dn that do nhigt vat Iy cé trang tro 0. Khi ¢ str dung chat hap thu thi bidu mdu nay dugc st
dyng dé tinh gia tri trung binh ca trong 56 clia carkion va CO; trong tro xi. Cac két qud nay dwgs st dung
cling vai cac biéu mdu tinh todn chat hdp thu 38 inh todn keong carbon chwa chay va tf 18 nung khé cia
CaCO,.

¥ac dinh cac vi i thdi tro xf ra khai 18 hei va nhap ma ta bén dudi chilr Vi tri". Cac vi t didn hinh I2: tro
xi ddy budng dét (thai xi tlr 1 s4i), b hém nuréc hodc céc phéu tro clia 6 hoi, va dudng x& cla bd téch
biyi kiéu cyclon td hep va tro bay ra khdi 1a ho,

Cn phéi biét duec lwong tro xi ra khdi 1 hoi tai mi vi tri @& xac dinh gia trj trung binh 6 trong sé ciia
carbon (vA CO: dbi véi kb hei o6 sC dung ehét hip thy) frong tro i va thn thét nhist vat i 46i voi timg vi
trl, G mét sl phieomg phép khac nhau dé xac dinh hegng tro xi ra khoi 16 hoi tai timg vi trl.

{a) C6 thé do khéi kegmg tro «f ra khdi mdi vi tri. Trong tredmg hep ndy, cde gid ti do dugc bl wéi méi
vi tri phéi duge nhap vao oit 5,

(b) Céthd do leeng tro i tai mét s vi trl va lwong tro x tai cdc vi tri khic duoc tinh bang hiéu sé. Vi
du: lwong tro ¥ rdv khal 18 hol cé thé dwoe do bing 18 lwgng byi va wae tinh t 18 phan bé tro xi cén
lai cho cdc v trl khac.,

(c) Phan tram tro xi dwoc 1y ra mdi vi tri oo thé duge wac tinh trén co s& céc két qua dign hinh a8 véi
Iogi nhién igu sir dung va phuong phap dét Vi du: doi voi 16 hoi dot trén ghi, ¢6 thé gia dinh 20% 12
tro xi day va 10% I4 tro bay trong tng lugmg tro Xi ra khdi 1 hei. Treng tredng hep nay, t 16 phan
bé tro »f gid dinh phai dugc nhap véo it 8, Tang lweu lrgng khdi lemg cila tro xi hodic mire chénh
l&ch v& ham Weomg carban trong tro i tai mdi vi tri cing K thi 9 khing dam bao adi véi carbon
chira chay hét va tn thét nhigt vat Iy cang lom, va do dé dé khang d3m bao cda thi nghiém cing
tang theo.

Muyc 1 Hém lugng tre trong nhién iy, %. Nhap ham lwong tro (%) cla nhién .

Muyc 2 HHV cia bhién liéy, Jkg theo méu thue 861, Nhap nhiét i cac clia nhign liéu theo mu
thire dét.

Muyc 3 Lews furemg khoi ligng oda nhisn fiéu, 1dnM. Mye ndy khéng yéu chu néu da xac dinh

dirgre 1 12 phan b tro xi hodic do dugc & tAt od cac vi tri, Khi do legng tro xd & mét sé vi
iri thi téng lwu legng tro xi phu thudc vao e legng nhign gy, ST dung lvu legng nhigén
lidu do dwrge hode wire linh ban diu, Xem biéu m3u CMBSTNa. Can phai tinh toan |ai
céc bidu miu vé tro 1 (RES) va chét hip thy (SRE) sau khi hoan thanh cae tinh todn
hidu sudt che dén khi kit qua v& hidu sudt dat hdl ty. BAi vsi céc tinh todn hidu sudt,
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théng thudmg mike sai léch vé ke legng nhign ligu duec chdp nhan trong céc tinh toan
ndm trang khodng 1%. Xem 5.7.3.

Myc § Luu lugng kkhdi fuong cha tro i, Hnsh, Néu ty 1é phan bd tro xi duoc wore tinh hodc duoc
do & tét ca céc vi tri thi nhap ty & phén bb tro xi véo muc 8. Khi do lwomg tro xi & mat s
vi tri thi nhap lru leong khdi fiegmg cla tro xi da duee cho cac vi ti wong (rg. Nhap
téng luromg tra xF (tr mye 21) vao mye 5F. Wae tinh tdng lwgng tro x1 (mys 5F) ban déu
tir 16ing I lrgmg ehét hip thu céng vdi (mue 1) = (muc 3)1100. B4 udl nhing vi trf khang
do dwere vy egmg khdi ligng cla tro xi thl nhdp leeu legng khdi Iegng wdve tinh. Gid tr
néy duge tinh tadn tir mie chénh léch gidra tdng keu lwang khéi legng cda tro « (muc
5F) va tdng lwru legng khdi Iugng do duge nhan voi ty & phan b tro xi wée tinh cho céc
vi tri thai tro x7 con lai. St dung bt danh cho leu heang khéi lvong inh toan cla tro xf
néu cacty 1& phan bd tro o dwrge diea vao myc 8,

Muc 6 Ty 14 % C trong fro xi. Nhap % carbon w do trong tre xi cho tling vj tri.

Muc 7 Ti 18 % COq trong tro xf Chi yéu cau ddi vdi cac 1o ho cé st dyng chét hip thy. Nhap %
COz cho tieng vi tri.

Muyc 8 Ty 16 phan bd tro xi %, Néu hrgng tro xi durgre do & 1t ¢d cac vj tri thi tinh ty 18 % tro o
dugre phan bb cho timg vi trl. M&U irée tinh 1y 18 phan bé tro xi thi nhép gia t 46 véo et
n&y. Xem muc 5.

Muc @ Gid Ir trung binh c6 trong sé cda C, %. Tinh lwgng carbon chua chéy hét trong tra xf déi

veri Weng vi tri va nhap léng vao mye SF,

Mue 10 Gi# trf trung binh ¢6 trong &6 cUa CO, %. Tinh hegng GO treng tro ¥ dai wéi tirng vi tr
v nhap thng vao muc 10F.

A7.4 Céc 1o hoi khiing siv dung chidt hip thy

Mue 11 Carbon chua chéy hét, kg/100 kg nhign Kgu. Tinh trung binh |weng carben chuwa chay
hét. Muc nay sir dyng trong cAc bigu mau tinh toan qué trinh chay va higu suat.

Muc 20 Téng lwang tro xi, kg/100 kg nhign fide. Téng lweng tro i 14 ¥ng ham leong tro trong
nhign ligu va hremg carbon chira chay hét,

A.7.2 Cac 18 hol ¢é siv dung chét hp thy

Nhap gia trj trung binh ciia © v2 CO2 trong tro % vao cac muc 8F va 10F, tir bidu méu SRBa (muc 4 va
5} v& hoan thanh cac bidu mau tinh tadn chat hip thy.

Mue 11 Carbon chura chdy hét, kg/100 kg nhign liéw. Nhap gid trj tinh todn tir bidu mau SREb -
mye 49.
Muc 20 Téng fvgng fro xi, ka'100 kg nhién [éu. Nhap thng Iweng tro xi tinh toan e bifu mau
SREBb - myc 50,
A.7.3 Thng lrong tro xi
Muyz 21 Téng lupng tro xT, 1n/h. Tinh tng legng tro i the tin/h. So sanh mye 24 véi mye 55,

Tinh |13p fai cac myc ¥ 5 dén 21 (bao gbm cdc bidu mdu tinh hép thy néu co) cho dén
khi =ai l&ch gitka muc 5F va myc 21 ndm trong khodng 2%,
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Muyc 22 Tding lugng tro xi, kg0 ki, Chuyén d8i lgng tro «f sang ka/10 kJ theo nang lrong diu
vao tr nhign ligu.

A.7.4 Tdn thit do nhiét vat Iy trong tro xi

Muc 24 Nhap nhiégt d& cia tro xi ra khdéi I herd tai tdeng vi bl va tinh entanpi cia tro xi theo timg
nhiét 46 46, Sir dung 17 1& phan b tro 30 & cot B, 1inh thn that do nhigt vat Iy cla tro xitai
tirng vj tri.

Myc 25 Tdn thét do nhigt vét Iy trong tro xj, phan trdm. Nhap téng tha thit cho timg vi trl,

A8 Bang tinh chit hip thy: C va €O, do dwec trong tro xi

Bigu méu tinh todn chét hap thy SRBa va SRBb duye st dung d& tinh todn mac 80 khd eu huynh, nung
khé CaCOs, carbon chua chéy hét, luu lwong khéi lwgng ca ba chét hap thy va tro xi va ty 18 mel canxi
trén vy huinh Ca&/S, Hai bifu miu ndy Gwec st dung cling véi bidu mdu tinh todn carbon chua chay
hét va tro xi cho 16 hoi ¢é st dung chét hdp thy RES. Bidu miu tinh chét hip thy SRBe dugc s dung
d& tinh toan céc thn thét va nhigt déng gép lign quan dén chét hép thu, bao gbm céc ton thét va nhigt
déng gap do phan (ng hoa hoe clia chét hap thu va phin lvu huynh duec khiv, Tén that do nhiét vat iy
trong tr i, bao gbm ba chét hdp thy, dwge tinh todn trén Biéu mau RES.

C4e tinh ton dua trén vide do carbon trong fro xi d& xac dinh luong carbon chua chay hét va CO; trong
tro »d 42 xdc dinh 1y 1 % duge nung khd clia CaCOs trong chét hip thu, Do 46, cic phép tinh trén Bigu
méu SRBa va SRBb la céc phép tinh 13p. CAn phai wdre tinh gid tri ban dau cia legng carbon chuwa chay
hét {mue 15B) va % dueoe nung khd fmuc 23A), va tinh Bp lzi cho dén khi cac gia tr wac tinh hdi tu vai
sai léch khdng qué 2% gid rj tinh lodn.

Géc myc duge danh dau sao (*) 12 cdc myc duge woe tinh ban dAu va két qud dvoc tinh 18p bdng céch
stF dyng c&c gid tri tinh 1odn trong bueds tinh 13p gAn nhét,

Céc muc droe dénh ddu bing ddu cding (+) 12 két qué tinh toan phai dugc tinh lai sau méi 1an tinh lap.

KEt qua ciia bidu mau tinh todn ndy ciing dugc si dung cho céc tinh tedn chung ve qua trinh chay hodc
higu sudt (vi dy: @& higu chinh theo céc didu kién hap ddng hodic gidm sét cac déc tinh hoat dgng). DY
v cac tinh todn chung v& higu sudt hodc qua trinh chay khi khéng do dwge C va CO; trong tro x thi cd
thé nhap c4c gia i dién hinh cho carbon chira chdy hét (muc 158) va ty 1 nung khd (muc 23A). Co thé
sir dung cae gid i didn hinh d8i voi legng Iiu huynh dwge khir, hodic céc tinh todn hrong feu huynh
duge knlh eb thé diea trén 50; va Oz o duge va phan tich thanh phin nhién ligu didgn hinh. Xem Phan
5 efia Tidu chudn nay wé higu chinh theo cic digu kign hgp déng.

A.8.1 Biéu miu SRBa

A.B.1.1 Cac di lidu cin thibt

"Muc 1 Leay Layng nihisn ligy, térvh. Bueédc ddu nhap leu lugng khéi lveng cia nhién figu do dugc
hodc wéc tinh, Xem Bidu mau CMBSTNa. Cén phai tinh todn lai tro xi vé chdt hip thy
béng cach st dung cac bidu m&u RES va SRB sau khi hoan thanh cac tinh toan higu
sudt cho @én khi leu lirgmg nhign fidu wée tinh duoe siF dyung che ede tinh todn ndy hdi
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Muyc 2
+Muyc 3

Muc 4

Muc 5

Muc 8

Cac myc 7
vas

Muc 7

Myc 8

Muc g

Muc 10

ty v6i sai léch khéng qua 1% lru legng nhign lidu dugc tinh theo két qud vé hidu sut.
Xem A3 hodc 5.7.3 vé dung sai héi ty d5i voi cac tinh todn khac nhau.

Lt legng chat hdp thy, tanm. Nhdp Iu hegng khdi egng do dege cia chat hdp thy.

T¥ 1§ ehét hap thuhhién fiéu, Ty 1& chat hap thy trén nhién liéu (kg chat hap thukg nhién
ligu) dugc sir dyng dé tinh chuyén dd) luu lveng khél Igng ofia chét hdp phy thanh §
I2 trén lvu heong nhign figa hode ndng lugng diu vao tir nhidn lide 13 gid t duec sk
dung cho 1At cA cac tinh toan ién quan aén nang heomg diu vaa Nk nhién ligw, Gia tri nay
duge tinh bing cach ¢hia muc 2 cho myc 1.

Carbon trong tro xi, %. Béy & gia i trung binh ¢6 trong sb ela carbon trong tat of cac
dong tro »f di ra khai pham vi 13 hoi. Nhép két qua tinh todn cho myc 9F trén bide mau
RES. £4i vii cac tinh todn chung vé higu suft khi khdng da C va GO, trong tro xi thi nhap
gid trj 0 d2 thé hién 13 khang do.

Ham luong COD; trong tro xf %. DAy 1A gid trl trung binh ¢d trong sé cda CO; trong tit cd
cac déng tro xi di ra khoi pham vi 16 hei. Nhap két qua tinh toén cho muyc 10F trén bidy
méu RES. Bdi vari cée linh toAn chung vh higu sut khi khong do C va CO; trong tro ¥
thi nhap gia trj 0 48 thé hién 14 khéng do.

Hém lugng 8m trong khéng khi, kgrkg khdng khi khé. Nhép ham lwgng m trong khéing
khi tiF biéu m3u CMESTNa - muc 7, Muc nay khang yéu cu ndu thanh phan 0z va S0;
durgrc do theo mBu khoi kha.

Lwgrng liew huynh dwgre khiv dueere tinh tiy cae gia irj Oz va S0, do durge & cling mot i tri.
Phuong phép do phai thee cling mdt loai mau khéi (tire 1 theo mdu khdi Am hodc kndi
khd), NBu cac gia tri nay khdng dugc do theo clng mét loai mau thi 1 s& chuyén abi 1
méu khai &m sang mAu khaéi khé cé thé duroc gid dinh 3 chuyén 68 thanh phdn duoc
do tlr méu khoi dm sang mdu khdi khé va cac phép tinh duwrgc 14p 13i cho dén khity 58
gid dinh dé chuyén ddi tir mu &m sang mdu kho phi hop voi t) sé tinh todn,

Ham luweng 30;: frong khdl Nhap gia tni do degc cia SO: theo ppm vao myc 7A vé
chuyén d8i sang %, sau 85 nhip gia tri % vao muc 7B,

Ham lemyng O frong khdi bai wi il do 805 %, Nhap gia tri cda O dwge do tai clng vi trl
do SO, trén day.

Mu khoi dm hay mu khéi khé st dung 38 xdc dinh SO: va O Chi "&m” hodic khd”, tly
thudc vao phwrang phap lay mau ddi vai myc 7 va B,

Héam lugng Am b3 sung, kg/100 kg nhién lidw. Nhap tdng ham lwong am b sung tir bidu

mau CMBSTNa - muc 13. Myc nay khong yéu chu néu mye 7 va & duoe do theo mau
khél kha.

A.B.1.2 Cac san phim chay

Muyc 15
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Phén tich céc nguyén ta chinh, % theo khdi lupng. Nhap két qua phan tich cac nguyén
1h chinh cda nhién li$u. Nhap gia 11 uéc tinh cho carbon chua chay hét (myc 158). Muc
15C 14 carbon dugre dét chay (bing 15A trir di 15B). Khi leerng carbon trong tro xi duge
do thi ¢An phai [3p lai cac phép tinh cho dén khi gia tri gid dinh clia carbon khang ehay
it sai léch khéng qua 2% gid trf wae tinh,



Cac mus 18
va 18

TGN o000 20K

Thire higén cac phep tinh theo cing thiee. Chir *K ghi trong cdt & phia dudi sd muc 14
héing 5. Céc myc ndy gidng véi cac myc tir 31 dén 33 cla bidu miu CMBSTND. Xem
chi tiét trong céic hurémg d3n thire hign bidu miu CMBSTNGD.

A.B.1.3 Céc sdn phdm chit hap thy

Mue 20
Muye 21
Mue 22

"Muyc 23

+Myc 25

Muc 26

3 khdi lrng. Nhap thanh phin chdl hdp thu theo phén tram khéi lvong.
MW. Phan ti keomg ctia céc sén phim chit hép thy, diing 88 tinh muc 2.

Mal C2/100 kg. Tinh sb mol canxitrén 100 kg chét hdp thu (cac & khang té sAm) va nhap
gid fri tdng vao muc 221, Myc ndy duge si dung dé linh 1 1& mol canx trén keu huynh
trong myc 52.

Ty J& nung &4 voi. Nhap iy 12 nung khé wée tinh cia CaCOs(mye 23A). Khi ca do GOz
trang tro xi thi cén I8p lai cdc phép tinh cho dén khi ty )& nung khd gld dinh sai I&ch khéng
qua 2% gia i tinh todn.

Ham luemg CO;, ka/100 kg ehét hdp thi, Muc nay 1 lugng COz drgc bd sung vae khoi
tir chét hap thy. Thuc hign phép tinh cho céc muc khang duge to sdm va nhip gia tri
tang vao myc 251,

Ham luong H:0, kg/100 kg chét hdp thu. Muc ndy la lugmg H:0 duwgc bd sung véo khai

Iir chét hAp thy, Thies hién phép tinh che céc muc khéng duge 1d s8m va nhap gié i
tfing vao muyc 261

A.B.2 Biéu miu SRBb

A.8.2.1 Tinh lgng leu huynh dwoce dirge khiF dipa trén phan tich khdi

Cdc myc
30 gén 45

Cac mug I
30 dén 33

Gac muyc 1y
34 aén 40

Muc 45

Tinh lwong ey huynh Suge khir dua trén ham legng 5Oz va O trong khéi. Cac phép
tinh nay duge chia thanh nhidu birdc dé don gidn héa vige tinh todn legng Iwu huynh
durore khir khi st dung may tinh c2m tay. B6i véi cac tinh loan chung v& qua trinh chéy,
néu lrong lru huynh duge khir duge udc tinh hodc duoe dn dinh mdt gid tri a2 hidu
chinh thea cac digu kigén hep ddng thi nhap gia i deoc An dinh véo muc 45 va bd qua
cac muyc tir 30 dén 40,

Méu O va SO5 duge do theo mBu khai khd thi nhap cac gié trj dues ol ra vao ot "Kha'™.
MEu direre 60 thea méu khai m thi thire hign cde phép tinh trong eft "Am”

Cée muc ndy ekmf theo ebng thirs tinh v& duge sdp x8p dé thuan tign che vige tinh todn
béng tay.

Ty 18 khdi heging keu hugnh disgc khl dira trén cac két qua do Oy va S0z trang khdi théi
tai mét vi tri don 18,

A.8.2.2 Céc tinh todn vé lwgng carbon khang chiy hét, ty 18 nung da voi ,vé chit hip thu vi tro xi

khic
=Muc 47

+Muyc 48

Ligng S0 kg/100 kg nhién fféu. Tinh leong 503 dvgc ige thanh trang phan (ng Cal
+ 804 dé tao thanh CaSO, tinh trén 100 kg nhién ligu.

Lugng ba chat hdp thy, kg/100 kg nhién igu. Tinh khéi leong ba chét hip phy ca gla
gidm CO, va H:0 duwge giai phang cing vai $0; trong phan tng khi lww huynh Ca0 +
50 dé tao thanh CaSC..
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+Hye 49 Luming cerbon chum chdy hdl, kg/100 kg nhién 8y, Tinh lireng carbon ehua chay hét
trong nhién ligu. Néu khéing do duwge earbon trong tro xi thl nhdp gid tr wore tinh tlr myc
158.

+Muc 50 Lusgng tro I, kg/100 kg nhign gy, Tinh tng khdl lweng cla tro xi trén 100 kg nhién ligu.
Lugrng tro xf 14 ting ham lugng tro trong nhién liéu, carbon chua chéay hét va ba chat hép
thy,
+huc 51 TV 16 ¢ véi duoc nung, kg'kg CaCOs Tinh phdn fré&m khéi lweng CaCOs dé chuyén
thanh Cal. Néu khéng do duoe CQ; trong tro xi thi nhap gia tri wdc tinh tr myc 234,
Muc 52 T¥ 1& mol Ca/'S, mol Cadmof S. Tinh ty & mol canxi trén lyu huynh. Bay 12 mdt théng sd
waAn hanh quan trong khi co siv dung chét hdp thy a& knir leu huynh,
So sénh hrong carbon chua chéy hét va ty 18 nung khé 82 vbi diroe tinh todn vii ede gid tr wée tinh.
LAp lai cac phép tinh cla cic myc tiv 15 dén 51 duge dénh déu “+° cho dén khi gid tri wdve tinh ssi lech
khétng qué 2% két qua tinh tadn,

Tham khdo hwéng dan thyc hién bidu mau RES, Nhap két qua cla muc 50 frén day vao myc 20 trén
biéu mau RES va hodn thanh cdc phép tinh trén bidu mau RES. Néu luu rgng khdl legng cda tro ¥
duge do tai mét & vi 1 va dwoc tinh todn bing hidu sé (bing cach My tong luu legng trir di cdc lwu
lrgng do dwge) cha cde vi trf con lai thi gié tri muc 21 trén bidu mBu RES phéi sai léch khang qua 2%
gid tri muc 5F. Néu khong dat thi |8p lai cdc 1inh todn tro xi RES (cde mye tir 5 dén 10), chinh sa cde
muc 4 va 5 trén bidu méy SRBa, va 18p lal cAe phép tinh tran bidu mdu chét hip thy 881 véi cde mys
duwge danh dfu “+* cho dén khi dat duoe hdity.

A.B.3 Biéu mau tinh toan chat hdp thu SRBc: Tinh toan higu sufit

Bidu mdu nay thuc hién tinh todn céc 16n thit nhidt vé nhiét ddng gop lign quan dén chét hip thy, bao
gém ca tdn thét va nhiét dong gdp do phén (ng hoa hoc cda chét hdp thy véi lwong luu huynh duoc
khi¥, Tdn thét nhigl vat i te iro xi, bao gdm ba chit hdp thy, duge tinh tedn trén bidu miu RES. Vide
tinh loan nhiét 34 trung bink cla khéi tai 38y ra yéu chu phai hoan thanh trede cée biéu mau tinh todn
gué frinh chay CAMBSTNa va CMBSTNe: Bidu mdu ndy nén dwrge thuc hign sau khi d8 hoan thanh di
lidu 40 vao cho c4c bidu mBu tinh loan higu sult,

Muc B1 Whigt &8 chat hép thy, °C. Nhap nhiét 33 cla chat hdp thy. Tinh toan entanpi cla chét
hép thy (nhiét a5 tham chiéu 1 25 °C) diea trén cac thanh phan trong chit hip thu theo
Muc 5. Db vdi da wai, xemn cac tinh todn & eudi bifu mBu SRBe.

Muc B2 Nhigt 36 lrung binh cda khdi ddu ra (khong tinh dén rd fot), Xem muyc 3 vé Bidu mau tinh
foan hiéu sual EFFa. Nhap entanpi ciia hoi nwdc & 0,1 MPa (4p sudt tuyat dai) va nhiét
dd tham chidgu 12 0 °C theo mue 824, gifng nhi myc 3b trén biéu miu EFFa,

Muyz 63 HHV etia ahién ligu, Jkg nhién Géu thue 58t Nhap nhigt t cao cla nhién gy thye ddt,

Muc 65 Tédn thél do nutie ed trong chél kidp thy, M. Tinh todn tén that do nude cb trang chit
hép thy va nhap két qua vao bifu miu EFFDb - myc 59 - cét A,
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Céc myc tlr  Tdn théll do nung a4 voi / khk nude, MU, Tinh todn tAn thét cho timg thanh phén riéng
T1dén 77 1& rong chat hdp thy va nhap gid tr tbng vao myc 77 va trén bigu mau EFFb - myc 58,
i A,

Muc 80 Nhig! déng gdp deo qua trinh sunfat héa, % nhién lide dau vao, Tinh nhigt dang gop do
qua trinh sulfat hoa va nhap két qua vao Miu EFFD - muc 66 - c0t B {%).

Muc 88 Nhigt déng gdp da nhigt vat iy tir chét hdp thu, MIh. Tinh nhiét déng gép do nhidt vt ky
tir chat hdp thy va nhap két qua vao bidu mau EFFb, muc 73, obl A,

A.8 Ning lvgng ddu ra; Hwéng din thuc hién bidu miu OUTPUT

Bidu miu nay duoc sl dung & tinh toan nang lwong dau ra cia 1o hoi. Bidu mu bao gbm hai phin.
Phan thiv nhit 8 cip dén vigc tinh todn nang hwong diu ra tr hoi chinh hodc ik cic b phan ap suét
cao clia 18 hod. Cac quy dinh duwoc dira ra d& tinh todn I wgng nude phun gidm 6n bd qua nhiét bang
can bing nang lwong néu khang do lu liegng nay. Bi vdi cac b hoi cd bé ti nhiét thi phan thd: hai cda
bidu m3u nay d& cap dén vide tinh todn hru legng hoi t3i nhidt va nang lugng d3u ra cla bé tai nhiét,
Bbi vori cae 10 hoi cd hai cép @i nhiét thi cac tinh toan che cap hai twong ty nhe cdp mét, ngaa trr mét
khic bigt 14 luu lweng hot i nhigt cip hai deoc tinh bling cach tri di leu legng cae dong trich tir hoi tai
nhiét cdp hai va leu lveng hoi chén luabin va hoi rd i tryc tuabin t tong lwu legng hai tai nhiét cdp 1,
cding v luu legng nivdrc phun gidm on bé tai nhiét cép 1,

Cac & dwoc t mau ghl dam thé hign 1 khang yéu cBu di liéu dbu véo hodc céc phép tinh bd sung cho
myc 86, Nhap 1At cd céc gid tr] do duoc vé luu lugng, nhidt 33 va p suft duge ap dyng vao céc & tréng.
¥4c dinh entanpi che ting thing 56 4p dung va nhap vio cit H. D6 véi céc thong sb &p sufit caa thi linh
d% hép thu Q 86 v&i nude cdp vao 15,

A.9.4 Ning lwong diu ra cla hei ap sudt cao

Muc 1 Nute cp. Lua lwong kndi lwong ciia hei duge xac dinh 1 luu lwong do dwge cla nude
r.ép hodc lvu legng do duge cla hol, trong 46 luwu luong nude C-éf.! thwréng of dé khéng
d5m bao thap nhit. B3 tinh loan thea huwdng din nay, néu nirdc phun gidm an bé quéa
nhigl duge [y tir nude edp thl ey legng nwdc cép trang mye 1 khong duge beo gbm
hru hrgrng nrdc phun gidm én b4 qud nhiét,

Miic 2 Nugic phun giam 6n bd qua nhiét. Trong ctt Luru lugma, nhap ki hiéu dé th hign 1 lueu
legng nude phun giam Gn qué nhigl duge do hay dwoe tinh bing can bing nang fremg,
Xem cae muc tlr 3 dén 8. Lieu y: khi nhi&t 49 nuée phun gidm an thap hon nhist 6 nueds
cap thl can phai thém nang hegng bd sung Q vae nwde phun gidm &n phai duge tinh
béing chénh lach gifra entanpi cia nude clp va nude phun gidm an (H1, H2) thay thay
vl theo chl d&n trén bidu mdu. Myc nay khang 4p dung d6i vdi céc 15 hoi mé nieée phun
gim &n duge 1y tir thiet bi ngung hoi dat bén trong pham vi 16 hai.

Cac muc tr  Céc myc nay ding d8 tinh luong nude phun gidm dn b qué nhigt theo ¢an bang ndng
3dénB hrorig. Néu khdng do dugc luang nurde phun gidm 8n thl nhap cde dir lidu cb thé &p
dyng va thies hidgn tinh todn.

Cdac myc W Cdo dong irich bén frong [0, Bay 1a céc dang trich hai hode nude bén trong 18 hoi va
9 d4n 14 duoc tinh 1 mit phin cla nang lwgng dau ra 16 hoi, ngodi nang legng ¢u ra tF hof
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Cac muc iy
16 deniT

Muc 18

Muc 19

chinh duge tinh & muc 18. Cde 4 mau ghi nhat duoe s dung 2 chil dinh vi trl hodc
ngudn cung cip cac ding trich nay.

Céc dong kich hoi phy. Day 14 cic déng trich hol dwere tinh 14 mét phén cda ndng lwgng
dau ra lo hoi, ngoai ndng lwgng déu ra tir hoi chinh duec tinh & muye 18 Céc & mau ghi
nhat chi dinh nguén cung cap cac dong trich ndy.

Hoi chinh. Khi cd thipe thign do fieu luong nrde eép th leu legng hoi chinh (3 téng cta
leu brgmg nuede cép va e lwgng nude phun gidm én bd qud nhig, troe i leu leeng xd
1&, ey oy céc dong trich bén trang 16 va cac e lweng dong trich hoi phy khac,

Nang lrong ddu ra ciia hoi dp sudt cao. Nang leong dhu ra clia hoi &p sudt cao 13 tdng
néng lugng ela hei chinh, cédc dang trich bén trang 18, cac déng trich hei phu khée va
ndng leeng duoe b sung vao nurdre phun gidm 6n bid qua nhidt.

A.8.2 Cdc 10 hoi ¢d bé i nhigt

Mugc 20
Muc 21

Mys 22

Myc 23

Muye 24

Cac myc t¥
25aén 29

Cac muc iy
30 dén 34

Muc 35

Muyc 36
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B4du ra bd 1§ nhigt, Nhap nhigt dd va ap sudt dau ra cla bd 41 nhigt va tinh entanpl,

Har i bd tai nhidt i vao gidm dn. Nhap nhigt 6o va ap sudt cia hoi tnrdie gidm &n bd
1Al nhiét va tinh entanpi.

Nugg phun gidm 6n bg i nhigt. Mhap leu leemg, nhigt 40 va ap sudl nwde phun gidm
on vatinh entanpi. Luu leang nén dwge do ludmg thay vl tinh todn theo can bing néng
lugng vi khd xac dinh duoc nhiét 4G dai dién & phia sau bg giam dn.

Les ltwomg trfch hoi tride B t4f kit Nhap bat ky 1w lrgng trich nao gitra didm xac
djntt leu lwgng hoi chinh (W1E) va dAu vao clia b gidm dn 17 nhit ngoai cas leu legng
trich cho b gia nhigt nude cdp, hol chén tuabin va rd A truc tuabin, Lwu lugng nay
thirang 13 leu lrong bd sung duge do.

Lens lerng hoi chén tuabin va rd f fryc tuabin. Myc nay thudmg duege wére tinh tir can
béng nhigt clia nha sAn xuAt tuabin hode di iéu thi nghiém tuabin.

B4 gia nhigt e eip s6 1. BE gia nhiét niedre cip of ap sudt cao nhit duoe tinh 18 ba
gia nhiét nude cdp 58 1. Nhép hru luong, nhigt 66 va ap sudt nudc cip do dugc vatinh
entanpi. Nhap gid tr “1" vao 8 mau ghi nhat néu lru lugng nuwds cdp oo bag gdm ey
lrgng nwde phun gidm dn b§ qua nhidgt, Luiru lepng trich hoi dirgs tinh béng o&n béng
néng leong tai muc 29,

B4 gia nhigt nude cép s 2. Ap dung cho céc 18 hoi ma frong d4 hel trich che bd gia nhigt
354 2 duge |y tir hoi trére bé tai nhiét (théng thirdng hei cip bd gia nhist sb 1 dugc 4y
tir diém trich trung gian trén phén cao Ap cla tusbin). Nhap leu lrgng, nhigt 35 va ép
sud nizdre eap do dwsge va tinh entanpi. Luu lwegng hei trich dwge tinh bing can bing
nang lweng & muc 34,

Lu frgng hol trude bo tai nhigl. Luu hegng hei tnede bd 1ai nhigt dwgc tinh todn tr ey
lugng hoi shinh trir di cac v lwgng trich cho bd gia nhigl mrée cép, lueu lveng hed chén
tusbin va rd A tryc tuabin, va bt & fuu lugng holtrich nao khac.

Ning lvong du ra ciia bd t3i nhigt. Nang heong 84u ra cla bé tai nhiét 14 tdng nang
lvgng duge bé sung vao dong hei trede b tai nhigt va ndng lugng bd sung vao dang
niére phun giam 6n cla bé tal nhiét.
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Muye 37 Ndng iueng ddu ra cda hof &p sult ceo. Nang legng ddu ra cda hoi 4p sudt cao 12 tdng
néng lwgng cda hoi chinh, cdc déng trich bén trang, cac dang trich hei phy try khac va
ndng lirgng dirge bl sung vao nuwéc phun gidm én cia bd qué nhigt,

A.10 Céc bang tinh rit gon dir ligu: Hirémg din thiee hign céc bigu mau die ligu

A.10.1 Bidu mdu MEAS, Béng rit gon de ligu do
Biéu mau nay dugc siv dung dé tinh trung binh cdc théng sé ddng nhat theo vitri trong khing gian nhung
6 thé thay ddi theo thdi gian va tinh toan 48 lech chudn dé sir dyung trang vigc xac dinh thanh phin ngdu
nhign cla d khbng dam bao. Tham khdo bidu mau INTAVG vé céc théng sd khdng ddng nhat thea vitr
trong khing gian,
Céc myc tiz  Nhap timg ln doc di lidu cho mat didm dir lidu don IE vao oot dhu tién. Day cb thé 2
AdénZ mét gia tr) analog hodc mal gis b digital (vi di: milivan). Néu gia trj trang céit 1 12 gia tr

digital thi chuyén @8 né thanh gia tr analog trong eft 2. N&u thiét bi da c6 hg s higy
chudn thi nhap gid tr nay vao cat 3 va tinh todn gia tri 44 hitu chudn va nhap vao cit 4,

Muc 1 Tdng sé 1an doc dik liéu trang thai glan thi nghigm.
Myc 2 Tinh gia tr| trung binh cho khaodng théd glan thi nghiém.
Muyc 3 Tinh 8 lach chudn a4l véi didgm dir l12u nay theo chi din. Xem 5.2.4.1 82 biét thém thang

tin vé& d9 l&ch chuan.
A.10,2 Bidu mau SYSUNC, Bing tinh rit gon di ligu vé a9 khong dam bao hé théng
Bang di ligu nay duge siv dyng d& dién gidi va tinh todn @) khong ddm bdo hé thing cho ting thiét bj
do, bao gbm At c& cac thanh phan thiét bi can thidt cho phap do. Do da, néu dp suat dugc do bing hal
diu do ap sudt ed mirc chét lwomg khac nhau, hode mat sé cap nhigt dién dirge doc bing vén ké ty
ddng con cac cip khac drgs doc béng Mien ké cAm tay, thi s can thém mdt st bang diF figu cho cd ap
sufit va nhigt d6.

Muic 1 Liét ki tht ca cAc yéu t8 titm An c6 thé gay ra sai s hé théng.
Cac muc 2 Nhap cdc gid tri 34 théng nhét vé dd khéng dam bde hé théng, bao gdm cd gid tri dwong
val v gid tri am, Hai cét dugre danh san & ghi riéng 36 khdng dém bao hé théng duong va

&m. B3 khdng Gam bao hé thdng cé thé dwege nhap dudi dang phan trdm chi sé doc hode
theo ciing don vi véi thang sbé do dwere. Luru ¥ réng cac don vi phai eling don vi tinh gid
trj trung binh cla thang sé do duge.

Cée muc Tinh téng cac gi trj 48 khéng d5m bio hé thing dwong va 8m va nhip két qua.
24, 28, 34,
3B

A.11 Cic tinh toin da khdng dam bao: Hwdng din thye hign cic bidu méu Bing tinh d§ khéng
dim bdo

GCac bidu mau Béng tinh 89 khéng d3m bdo duge st dyung dé tinh todn 84 khdng dam béa tdng thé. Céc
bidu maAu ndy co thé duge sl dyng 88 wée tinh 85 khéng dm bao trude thi nghiém hode dé tinh 4
khéing dam bdo thyc té theo thi nghiém, T4t cd cac bigu mau tinh todn khac phai dwoe hodn thanh truéc
khi thyc hign céc tinh todn v& 63 khéng d3m bao. Xem Phan 5 cla Tigu chuln v cée quy trinh tinh tosn
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dé khong d3m bao. Xem Phin 4 va Phan 7 clia Tiéu chuan vé phan tich 66 khidng dim bia va hudng
dan xac dinh sai 54 ngau nhign va sal sd hé théng 481 uai céc thong 58 do duge,

A.11.1 Bidu miu UNGERTa, Bang tinh 43 khéng dam bao sb 1

Bing tinh duge dua ra & day da dege thiét 14p dé tinh hidu sut. Bidu mdu bang tinh chiza ede théng tin
Gau vao dé rit gon dir 18U va cac thang tin cn thigt 6é xac dinh thanh phan ngdu nhién cla 46 khong
dam bda. Cac di¥ ligu diu vao cho cde tham sd ddng nhat thea vi 1l trang khéng gian (tie la cac tham
s chl thay dai theo thiri gian, duroe Ky tir Béng tinh dir lisu MEAS). DO li8u d4u véo cho cée tham s6
khong dbng nhidt theo vi tri trong khdng gian Suere Ly tr Bidu miu INTAVG.

Cde myc tr  Céc tham &6 diror do. Céo hang mye ndy phai bao gbm t4t ed csc tham =8 deoc do

adénz varhoSic duge wée tinh 38 stk dung trong vigc tinh todn hidu sut (hodic bét kj két qua
tinh todn nda khée nhe ndng lugng dau ra, iy lwong nhién ligy, v,

Muyc 1 Gia #rf trung binh. Nhép gid trj trung binh cda tirng tham sé do duec tir Biéu mEu MEAS
- mue 2 hade Bidu m8u INTAVG - muc 52
Muyc 2 B4 fach chudn, Nhap 80 lech chudn clia timg tham s do dugc tr Bidu miu MEAS - muyc

3 hofic By miu INTAVES - muc 53

S hidu Nhdn 54 béng hicu iinh SYSUNG. DiF litu cda Bidu mdu SYSTEMATIC o thé dirge s
bangtinh  dyng cho cac tham sb do dirge hing thidt b do tomg 1z,
SYSUNG

Muc 3 Téng cdc gid i duong cla dg khéng dim bao hé thorg. Nhap cdc gid I drong cia dd
khong dam bao ha théng co thd &p dung tir Bang tinh SYSUNC - muc 2A v& 2B hodc
Bigu mau INTAVG - myc 48 hodc 48,

Muc 4 Téng cdc gid trf &m cla & khong dém bda hg thdng. Nhap céc gia trj am cla 63 khang
dam bdo hé thdng co thé ap dung e Bang tinh SYSUNG - myc 3A va 38 hede Bidu miu
INTAVG - muc 48 hodic 49,

Muyc 5 54 18n doc o fiéu do. Nhap sb 13n doc tirng tham s dwgc o trong thii gian thi nghigm
tir Bidu miu MEAS - muc 1 hodic Bidu mau INTAVG - mye 54.

Muc & Tinh dé lach chudn cda gid tri trung binh cho m&i tham sé da drec theo cang thie.

Muc 7 Béc tr go. Bac tur do cho mdi tham sb dwoc do béng 36 lan doc di T triv di 1.

Muc 8 Phén trém thay ddi. Nhap phin trém thay @bl trong gié td trung binh cia m&i tham sé
duere do. Phan tram thay d8i duree khuyén nghj 12 1,0% (1,01).

Muc 9 Thay didi gia tang. Tinh todn mic thay dbi gia téng cho mdl tham s do dugc theo cong

thire tinh. Néu gia tri frung binh cla thing sb do duge bang 0 thi nhap bt kj mikc thay
a8i gia 1ang nhd nae. Luru ¥ mize thay 381 gia tang phél ciing don vi véi gia tri trung binh.
A.11.2 Biéu m3u UNCERTb, Bang tinh 43 khéng dém bdo sé 2
Béng tinh dwoc dua ra & day da dwec thibt 1Ap dé tinh hidu suét, Biku ma3u bang tinh chika cac thang tin
cAn thiét 8 tinh téng 40 khang dam bdo. C4c ky hidu dwoc sir dung trén cac bang tinh nay dé cap dén
tinh toAn hiéu suat, Wy nhién cac bang tinh c6 thé duge sit dung cho bét ky tinh to&n nao nhir nang
lrorng dAu ra, Ileu leerng nhién lisu, ty 18 canxifleu huynh, v.v.
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Mic 16

Muc 20
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Céc mue 23

va 24
Muc 25

Myc 26

Céc myc 27
va 28
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Cée tham si duge do. Cac hang myc ndy phai baa gdm tit i cac tham s6 drgc do
vifnosic dugc wée tinh d& s dung trong vidc tinh todn hidu sudl (hodc bt ky két qua
tinh todn nao khac nhwr nang lrong d3u ra). Cac tham sd nay phai Wong fng véi céc
muc trén Biéu miu UNCERTa.

Higu sudt dugre tinh todn Jai. Nhap higu sudt dugre tinh todn lal (hode mue tinh todn khdc
vl dy nhus nng lugng dAu ra) dya trén sy thay déi gia ting clia tham s6 do dwge tir muc
9. Gi4 i trung binh cla 13t ¢ cc tham sé do khéc khong dirpe thay ddi trong qua trinh
tinh todin lai timg tham sb dugc do.

He sé a6 nhay tuyét 861 Tinh hé sé 38 nhay tuyét ddi thea cang thire.
Hé s6 ¢ nhay twemg 81 Tinh hé sb 48 nhay iwong dél then cdng thike.
Tinh a8 khang dam bao ngdu nhién cla phép tinh két qua. Nhap tich cia muc 11 va 8,

Bac hyr do a% wéi phdn ddng gép cla db khdng dém béo ngdu nhién, Tinh tir 54 trong
cang thire (200) thea cang thire tinh todn.

B3 khéing d3m bdo hé thdng c6 gid trf duomg ctia két qua. Tinh d3 khéng d4m bdo ha
thing ¢ gia tri dweong ciia két qua theo cing thire duec the hign frong cdt nay. Vigc nay
s& chuydn d8i cac gia tri % d5 khong ddm bdo hé thlng thanh céc don vi do cho méi
tham sd dwgc do.

B6 khéng dam bio hé théng o gid tri 4m ctia két qua. Tinh 48 khdng ddm bao hé théng
cé gid trj &m cia két quA thee cdng thic thé hign trong cgt nay. Vigc ndy s& chuyén dai
céc gid trf % a6 khong d4m bdo hé théng thénh cac don vi do cho méi tham sé duoc do.

Hiéu suéit co s¢ Nhap muc 100 tir Biu mAu EFFb, duge tinh todn véi gid b trung binh
clia At cd cac thang s6 do durge hodc dé khong dam bio ky vong clia mye durere tinh
to8n (vi dy: néng lugng dau ra).

Thanh phén nodu nkidn cita &b khdng d3m bdo. Tinh thanh phin ngiu nhién cia dé
khdng ddm bdo theo cdng thivc,

Bic lur do i voi g khdng dém bado ngdu nhign. Tinh bac ty do 36i voi dd khang dam
bao ngau nhién theo cng thire,

04 khong dam béo h thng ob gid tri duomg vé gid trf 4m cla kéi qua. Tinh toén theo
céng thive tinh cho timg muc.

Bic tu do d0i vl két gua ihi nghiém tdng thé. Tinh bic iy do oo gid td dwong cha két
qui thi nghigm téng thé theo céng thike tinh, Thay muc 24 cho muc 23 &2 tinh béc tw do
i gia trj &m cha két qua thi nghiém ting thé.

Gid tri t civa phain b8 Sudent cha b&c tir do thng thé dbi var thi nghigm. Nhap gid trj r clda
phan bé Student dwge xac dinh theo Bang 22 trong Tidu chudn cho ¢ bac i do ¢ gid
tri dreong va am doi vii két qua thi nghigm t8ng thé.

Téng & khing ddm baa of gié b duong va am cla thi nghiém, Tinh todn két qua cudi
¢lng cia 44 khong dam bao co gid trj duong va dm theo cing thire tinh cho timg muc.

A.11.3 Bidu miu INTAVG, Bang tinh 4 khong dam bhdo d6i v&i cdc tham sé cé gia tri khang
déng nht theo vi tri trong khong gian

Bidu mBu bang tinh ndy chika cc thdng tin d4u vao cin thiét cho vige nit gon di iy cla ting didm trén
led do cling nhy céc théng tin cén thiét 38 xac dinh thanh phdn ngdu nhign cla 69 khang dam bio va
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tdng da khdng dam bae he thdng clia cac tham s6 khdng déng nhat theo vj tri trong khdng gian. Cac
théng tin nay baa gom moi tham sd thay déi theo ca thal gian va i tri trang khang gian (vi di nhigt 46
trong ké&nh dén Ién). Bidu mau nay cOng 4p dung cho trrdmg hop oo nhigqu kénh dan thedng gap trén
cac 16 hoi ¢ lan.

Muyc 30
Muye 31
Myc 32
Muye 33

Muc 34
Diém trén
luréri e

Muyc 35
Muc 36

My 37

Muc 28

Mye 29

Muc 40
Muye 41
Muye 42

Muc 43

Mue 44

Muc 45

Muyc 46

Muyc 47
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56 didm cio theo chiéu réng. Nhép s6 didm trén ledi do theo phireng ngang (X).
54 didm do theo chide cao. Nhap 54 diém trén luéi do theo phiromg dirng [Y).
Tdng s& @ém, Nhap thng 6 diém trén ledi do.

Sd ian doc i fig tai mai diem. Nhap sd tn doc doe liéu do va duoc ghi lai tai mbi didm
trén hréi o MEAS,

Bac it do {rén mBi diém. Bac hr do trén mbi diBm béng sb 1An doc de ligu ai Giém a6 triy
i,

Nh&n dang vitri cla tirng didm trén lusi do.

Gid trj trung binh. Mndp gia tri trung binh thea thés glan cho mdéi diém trén ledi do.

B¢ téch chudn cla gié tr trung binh. Tinh 60 lech chudn cla gid tr trung binh cha méi
didm wén lwdi da theo eéng thive.

Tinh béc t do. Tinh thanh phén ciia céng thive bac ty do cho mdi Gigm trén luéi do theo
cang thire,

Tinh chi sd phan b8 thea khding gian. Tinh thanh phan clia chi sé phan bé thee vi tritrang
khéng glan theo céng thive,

Gid trj e tinh theo trong 56 leu g, Tinh gid trf wrée tinh ¢é trong s6 luu lwgng clia
méi diém trén kedi do theo cong thc,

58 dism lam wigc. Nhap sd leong diém lam viés thuc té cho méi ledi do.

Gid tri trung binh cia fugi do. Tinh gid 4 trung binh ¢ia mai lwdi do theo cdng thive.

B4 ek chudn cla gid trung binh cho méi luei Go. Tinh 84 léch chudn ciia gia i trung
hinh cho méi I do theo cing thik.,

Tinh tdng bac tr do cho moi fudi do. Tinh tdng bac ty do tinh lodn cho mBi wét do theo
chng thire tinh.

Chi s phan bd theo khdng gian cho fudi do, SDI. Tinh chi s6 phén b theo khéng gian
cho luéi do theo cdng thire tinh,

G i trung binh ¢d trong 8 lew luong cda ludi do (wde tinh), Tinh todn gia t trung binh
£t trgng sb lwu lrgng 1o tinh cla mdi lrdi do theo cing thire.

08 khéing Gam bdo hé théng do s(rdung gid brf trung birh tich phén, tink theo don vi do,
Tinh 06 khéng ddm béo ha thing do si¥ dyng gid tri trung binh tich phan thea don vi do
cho méi ludi do theo cdng thie.

86 khding dam bdo hé ihdng do st dung gid tri trung binh tich phén (woc tinh), tinh theo
dom vj do, Tinh @9 khong dam béo hé thing do sir dung gid Irj trung binh tich phan (véc
tinh) theo don vj do eho mdi i do theo cong thie,



Muyc 48

Muyc 42

Muc 50

Muc 51

Mye 52

Muye 83

Muc 54
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Tdng 46 khong dam béo hé thing clia do phuong tidn do, Nhap tng @3 khanhg dam blo
hé théng co gid tri dueng va am tir Biéu miu SYSUNC theo % va theo don vi do, Bé
khdng d3m bdo hé théng theo % 1a gid trl duoe ghi vao cit thich hep cho muc 3va 4 trén
Biéu mAu UNCERTa.

Téng do khdng d4m bao hé thdng k&t hop di v gia vy trung bink tich phén, tnh theo
don vj do, Tinh 1oén thea céng thirc tinh . B khang dam bao hé théng tinh theo den vi
do 13 gid trj duge ghi vae trong cét thich hop chio muc 3 va 4 trén Bigu mau UNCERTa.

A5 lech chudn cia gid b tring binh J6i vaF vf tri do. By l& gid t trung binh cho tat ca
cac kénh dén riéng 18, B2 thudn tign cho viéc giao tiép wéi Bidu méu UNCERTa k& hop
vari Bigu mau dir kéu MEAS, d6 I&ch chudn méu duge tinh todn nhy dud| day.

Bac Iy do d5i vér vi iri do. Bay 1a gid tri trung binh ¢ha tat ca cac kénh dan riéng 1€, Dé
thuén tién cho viéc giao tiép vai Bifu m3y UNCERTa két hop véi Bigu mau dir ligu
MEAS, s 13n doc di lidu duroe tinh nhue dudi day.

Gid trf trung bink cho vi trf do i véi Bidu miy UNCERTa, By k gia tri trung binh cho
t41 ca cac kénh ddn rigng 8.

Ba léch chudn ddi véi vi irf do cho Bidu mau UNCERTa, Chuyén ddi dg léch chudn cla
gié tri trung binh @éi véi vi trl do thanh 88 léch chudn mu d& b giao dién thdng nhat
vt Bidu mau UNCERTa két hop vdi Bidu mdu di lidu MEAS.

56 Jn doc dirligu cho Bidu mau UNCERTa. Chuyén déi bac ty do d8i véi vitri do thanh
sé 1An doc dii gy 08 giao tidp théng nhét vai Bidu m3u UNGERTa két hop véi Bidu
mau dir igu MEAS.
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TCVN 14224:2025

Biéu mau EFFa - Cac dir ldu cin thidt dé tinh todn hidu sudt

NHIET B0, "C
1| miniét dd tham chiby 25 | 1A | Enanpi s mede (MN.J0 tham enigu 0°C)
|2 | Nhibt a rung binh cia khéng i dl via 24 | Entanpl ala khdng kni knd
1l CMBSTNa [16] hodc EFFa [44] 28 | Entangi cia hel e
3| Nhiist 4 brung binh cia khl ra knéi 18 (khing tinh || 3A | Entangi ca khdi knd
ddn o g} tir CMBSTHC [£2] hogc EFFa [§1] 36 | Entanpl cia hod & 0.1 MPa (ip sudt luyat ad]
o 3C | Entanpi cira her nis
B [ 44, | Entanpl cia nhién |1y
THIET B| KIEM SOAT PHAT THAI KHOI NONG (HAQC) _ -
5 | it 4 khoi fhu v [ 84 | Ertang cum gndi b
8 | Wit @d khai 3 ra B4 | Enlangi cdia khdl Am
B | Entanp et kndl 4m
€ | Ertangi ol Kl dm & T={3]
KET QUA TIF BIEL MAL TIkH TOAN QUA TRINH GHAY CMBSTN
10 | Khdi krgrng hei khd (77 18 | Garbon enus ehiy rét % 13
11 | #hé hrgng shang khi knd [83] + [45] 18 | HHY, Sikg ohién i thue dét [
12 | Nud bir H2 brang i lidu [34E] THIET B| HAGC
13 | Murate biv HBO trong nhidn lidu [34F| 20 | Khii 4m ddu vig [75E]
14 | i by HZOw trong niién (igy [34G] 21 | H20 rong khii 8m, % [TEE}
15 | Him lwgmg dm trang KK kafkg K< khd [7] 22 | Khdi &m 88y ra [75]
16 | Hiém hung &m trang KA kg0 k) 71 20 | Tro xi brong ki dm, % ja4E]
17 | i fugng nhidn lid wée tan, tnn (1]
25 | Khéng khi thira, % [35]
£AC D LIEU KHAC
30 | Ning long a8y ca mia 1 hos, WU [ | 31 | Mang luomg tir Ihidt bi phy . it
32 | Tdn it 4o ruylin nrigt b va dluu b mat, %
| 33A] D tich b mat thes hinh chidu phang, m2 33C| Nhigt &) trung ninh ciba bl mdt, T
338/ Wan the TB tiim khérg khi gdn bt mat mis 23DF Nt 34 TH cla ihdng il gla bl mdl, 0
| KHIET BO KHONG KHI 81 VAC {Lb ho ed ludng khing kil edp 1 va elip 2] 58 muc coa bidu miu CMBSTN
| 5] W.d8 Whshi b 1 O vdo 16, °C CMBSTHa [168] | 358| Entzng cua kndng khi dm, Jikg [
364 | W85 kh.khi cdp 1 ra kndi 5K, 4G CMBSTNb [51] 368 Entanpi ciia khdng khi dm, Lk |
37A| Nn.g9 TB cla Kx, & vae mdy nghitn, ‘G 378| Entangi cia khdng khi fm, kg
38A| Nh.05 T8 cla kh.khi hida irdn che may nghédn, C 388 | Entangi cin khdng khi dm, Sk
39 | Mh.4 khkhd cdp 2 via 6, %0 CLIBSTMA [164] 40 | Luny kromg Khkhi clp 1 dvia méy nghitn), tnhl
41 | Lu lugrng ki hda bdn mdy nghidn, dnth [40] = ([356] ~ [37B]) / ([368] = [358])
42 | Theig hau Iugrng KILKRI, LM tle CMBS TN [95] 143 | Lo kerong b cor 2t [2] = [40)
44 | Nh.43 TB cla khiing khi di vio 13, °C 1354) « :l]r-l{]j —ljljl‘ [35] = 143 ¢ [BBA] « [41]) F[42]
LU LUNG KHOI VAD BO SHK CAP 1 VA NHIET BO TE CUA KHOL RA (L8 hot 08 ba SK cdp 1 vacdp 2y
454 .09 ehii v SKK edp 1. "G UMBSTNG [50] 458 Entanal eda khdt im, Jhg
484 Nh.4) khii ra khai SKK cdp 1. °C CMBSTHG [33] 4681 Entanp! ea knét dm, g
AT | Whdd kndl ra khai SKK edp 3, 22 SMBSTNe (48] 48 | Téng khéi who SKX, tAnh CMBSTN= [43]
49 | L hrgng khoi wlo SKA cdp 1, thah AA01 = [#1]) = ([IGE] = [358Y) [ (458 - [468])
Lurd kg khad wito SKX cdp 2, lini [48] = (4K
51 | Wikl dé wnung binh cla ki ra, %o {[48A] = [48] + [47) x [SO0) { [46]
Tinh 1 8 b6 % phin phdi kvl vie SKK clp 1 l{:’:gé"u' Tinh tadn
TEN Hrih MAY; | ASME FYC 4 - BIEW NMAL CHIbH L0 HOI 50,
THI NGHIEM 5 NEAY: PHLU TAI
THOI GIAM BAT BALE THO| GIAN KET THIC WGP TitH:
GHE CHU: KGAY:
THANG SO f




TCVN xoozo: 20mx

Biéu miu EFFb  Tinh todn hiéu sudt

GAC TON THAT, % Nhip kbt qua tinh vao cit % [B] Al nam Bl %
80| Kndikhé (9] % (34l 1100
= 100
| 81] NudiciirH2 frang rhidnBou  [12) x {[38) ~[1A]) F 100
(o O 5
162 | gt H2G rong nnién Wu (3] « [28] ~[1AD 7 100
Wi = 1rioo
[83] MusclHeOyrbignksy  [14] = (3] 11100
§ 100
54| Wam heeng dm tong kikhl (18] = 13€) 1100
§ 100
55| Caman ehia chily b trang tie o [18] - 33700/ [19] = « 33700 |

B8 | MRl ugt by coim s i We Bidu mEu AES
|67 | hilthiHAQC ({20 » (15A)=[5A)) - (22)= (20} « (6] ~|BEN 100
boL = bl - 114109

| |
B8 | Céc thn thi knde, %, th Bitu miu EFFE - Mue [110]
89 ] Téng cde tn thdi, % |

— |

CAC TON THAT, M4 _ Nhip vio et MJ [A]

Do tnuydn nhigd e xa va 08 Lew b m3t ble Bldy mady EFFa Muc [37]
Dio qus trini nurg khd da wikhie nui, tr Biby miu SARB Myt [77]
Murdre tie chift ndp thy, b Bilu miu SREe Mue [85]

HEGRIEE

| Cac thn mdt ke, finh thes M, tiF 1% miu EFFe Mus [111)

I Tl che tdn thl, lirh thee Mk

CAC DONG NHIET BONG GOP, % Nhdp kit qua tinh ladn vao 65t % [B]

5

(65| Tirkhdogshikbbdiviold 1] x[24) 1100
5 100 i
56 | Tirhdm luong dmiorg KK (18] wjzE] 100
2 100
|87 | Meitvit oo nnién gy 100 = (48] / 1131
100 » i

83| Tir quairinh aunfet héa, tr Bifu mds SRBe - Myc [81]
88| Gac dbrg nivét Bng gip khdc, %. ir Biu miu EFFs- My [112]
90| Thngnhigt Song gép, %

CAC DONG NHIET DAMG GOP, Mt Nhap kit gud tinh tnan vao cbt Mh [A]
65 | Nang leoma e it bj phy e j31)

86 | NhiLves 1y we endt ndp thw, bis Bidu mu SRB; - Muc[85]

il

1]

Cac dang nhisl ddeg gop e, finh e Wi, e Bsdy miu EFFe - Mys [113]
Thng nhalt Jang gap, tin thea Mlh

100 ke sudt nhedn B0, % (100 —[80) + [90]) « 2011 (130] + (8] - (961
H + - )

{16 - + }x
108 haing heoy s wiio by min B3, BAUh 100 « [301/ (1001 = 100 I
102 Loy heomg nhuliu, tdnh 4,000 « [101)/119] = 1,000« i
TEN NHA MAY: | ASME PTC 4 - BIEL MAU CHINH L& HE1 50,
THI NGHEM 50: NGAY: BHL TAl:
TH GlaN BAT BAL: THOT GLAN KET THUG; ML Tl
GHI CHLU: PECAY:

[TRANG S0 T
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TGVN 14224:2025

Bidu miu EFFe  Tinh todn higu suft
Cac tdn thit va cdc dong nhigt dong gép khie

Cac M thél vi cas dong nhist ding pop dupe (i8t k& Hang bing niy khang &p dyng chung cho bt oA e W nod db nhidn ey boa
It w thisbmg ¢4 gid tn ahd, Cée Min thit v dong rhidt #ing g4p chua of quy dnh op thé teng Tiéu chudn nay, phumg vincd

{heh dp dung 38 thwpc Hign Ty chudn, cling cin dugs dea véo bang rdy,

Cée bén tham gia 1hi nghiém o (hé fling § wde tinh cac bl ihdt hodc cic dong nhist dong gip thay che thi nghiém. Ghi chi T

cha tredmg fgp Wi nahidm, nodc chile “E” cho muing hop wee inh yio 20U UM val vi gh ke oud vag ofl Mich g,

Mndip thrg edin mA3l sham uts Bidu mdu EFFR,

Tham khio phin vlin ban ciia ASME PTG 4 of bitt cac pharenig phip linh tdn.

Myc| ThayE | CAC TONTHAT,% Nhdp ket qui tinh tadn theo % vio cft [B] Al mm (8] %
1104 Da ham krgng CO 1rong ihdi thai
1103| | Dosu Hinh thanh MOx
1100 Do pht tha tr may nghidn
110D Da rd ot xhdng ki oo
110E Do Rydracarbon e chdy hdt trong kil ihi
110F Khaz
106
110 Tdng cie thn thd kine, tinh heo %
CAC TOH THAT, MJh _ Nhdp gl irf tinh theo M3 vio cit [A]
111A Ter hdl o Lot
1178 D mhidt uat K tir cac dbng 131 tekn hodn ftnd dn
e Cia nbist wilt bt i e déng ohi buln hoda f thé khi
1110 Da him fLong dm bd sung
11E g murdrg i2m mat
[111F | Do dén dng gia nhigt khiing kbl so b (Suge edp hed sl [ het)
116 Whao
1] Téng ede tha thlf knde, linh thee Mih
CAC DONG NHIET BONG GOP, % Nhip kit qua tinh redn theo % via eit [B]
1424 Khio
12 Téng cie ddmg rhiét 8ing glp. tinh theo %
CAC DONG NHIET BONG GOP, MAh  Nhip kit gud theo Malh viio cit [4]
1134 KH&t rong ham legng &m bé sung tir bén ngaid ) o
1138 Khic e
13 Téing cac dtng rhipt dang g6p, tinh thea Mh
TEN WHA MAY: | AEMEPTC 4 - BIE MAL GHiNH Lo HOl 58
THI NGHIEM 50 NGAY: PH} TAE
| THO GIAN BAT DAU: THON GIAN KET THUG: NGLAC Tt
GHI CHL: NGAY!

TRANG 58 |
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TCVN xxxxx: 20xx

Bidu miu CMESTNa Tinh todn qud trinh chay

CAG D LIEY CAN THIET

1| HHY, Nl emo odia nhidn By, Mg inhidn I8y tupa 852 I
2 | UBC, Carban cha chay hét, kpi100 kg nhién Bu, tir Sidu mdu RES hode SRBL i
3 | Luwu hwgng nhign fidw, tnh [4b]

4 a. Gl i do durore cus b egng nhidn [

A | b (8 i fink badn s i g neldn e 407 « 5] 1 [BL T 1]

5 | Mang lrong diu ra, M ir Bidu mau QUTPUT - Mg [37]

& | Hibu st nhilin B, %% (wdo inh ban 3

7 | Ham begmp dm trong khing khi, kghg kbing khi khd

B | Apsudtihl qoytn, mm Hg g Tinh Mevdp KD
g | Nnidrdd pdy khd, °C pewd Tinh Mhdp KQ

| 10 | Mhigdd vhu i, G il Tinh Hinip KO
1] B dmwong 381 % panva Tirh Hihdp KO

Hirn lugng dm bé sung (Gwege do)

Hal diing & tan swong nhvén fdu 10y Bidu mdu QUTRUT - Myc [14]

Had diing a8 thii bui ir Bibu mdu QUTPUT = Max [11]

Wgudn khic

12 | Tdng ham heomg dm od sung

13 | Ham wgng dm ol sung, k300 kg miken g 100 = [12}/ (3]

14 | Ham iwgng dm b sung, kgfi0 k) R3] 410 104)

M b bé SKK (i gidn dng gia chidt so b bling hed) thi ahdp cic 4 Béusau

15 | Mhd khol rm khis bd SKK. 5 SHK edp 1/ SKH cdip 2 hodc S4€ chinh

T1:8

154

16 | MLt khoi v b SKK,'C  SKK edp 1 SKK elip 2 hoge SKIC ehinh

| 168

164

17 | 02 frong kb di vaa bj SKK SHE cip 1/ SHE cdp 2 hodc SKE chinh

e

174

18 | OF trong khil ra khii b3 SKK_ SHH cda 1/ SKH cp 2 hodc SKK chinh

[138

184

1 8 5 U

18C| Do 02 thee miukbdi khd [0) hay khéi $m (1)

18]

180 Mg rd b9t kngng kni cp 1 @b v ba S nbidt kidu ba pgan, % tnén bng mue b gt

180]

Phadn fich nh g, % khi krgng theo miu thye 381 Mhip vlo el [30)

19 | Khd lrgmyg tro «L kg0 Kl 100 = [30.9 /1]

b ke hrng tre i fmwge [19]) ot qud 8.5 ka!G ) hode b wi dyng chit hip 1hy

ihi nhao 18 kbl Iwemg cla g of vio eyc [78] cho timg v il

O LIEL VE CHAT HAP THY) iNhip gli i 0 ndu khdng st dung chit hip thy)

20 | L lugng eidt hidp thy, tam

21 | C02 bir chit 1o thy. kg'100 kg chik ndp thy tir Siky miu SREa My (251

22 | H2Q iy chdl ép thy, kg 100 ke chit ndp thy tir Bidu miu 5REa Myc [26]]

23 | Laromg s hugnh durer ki, kg keu oyt tir B el SABE Mye [45]

24 | 88 chit hép thy, k100 ky nhisn By tiz Bléu mdu SRED Mo (48]

25 | T4 18 chill hdp thyinhin liy, kg chdt hép thy/kg nhien ke | {20]/[3]

CAC DIF LIEY VE THIET BIKEM SOAT PHAT THA| KHOI NONG [HACC)

26 | Oy trong kb o vao thibt b HAGC, %

Karn Bibu mbu EFFa vk rhiBn € khad eln HAGS

TEH NHA WAY: | ASWE PTG # - BIEU MAL CHiNH

LO HO1 58

TH NGHIEM S0); NG

PHU TA:

THCN GlaN BAT BAL: THEA GlAN KET THUC:

WSO TINH:

aHIcHO:

NEAY:

TRANG S0 |
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TCVN 14224:2025

Bidu miu CMBSTNB  Tinh toan qué frinh chiy

SAN PHAM CHAY

30|

Fién lch cac

nguryén b8 chlnh
8 ki rgng

;-Ixit-‘—::aﬂmnnm:n

131]

z
—
Led
&

33]

35 [ %7 ting ML theo WK Iy thugét, ka0 k)

[ (MY + [3085% 11.54) / ([1) 4 100}

HIEU CHINH CHO GAC PHAN NG CHAT

HAP THU VOI PHAN LIFU HUYHH 800G KHUF

0002 5 chithp thy, kg100 kg an i

{21 125

47 | H20 Kr chd hdp tha, kgt 00 kg nh gy

| (22] e (28

42 | 500 wge khlr, moli100 kg rhiog (320 = [23]

43 | Thng 5P khal khd, mali{ 98 kg nh. By [32M] + [40] 4 44.81 - 4] = _’
44 | Téng 5P khél dm. moi' 100 kg nh.béu [33M] = (4117 1,015 + |43]

45 | 03 [503) hidu chinn, kgiid & (23] % [3000 = 1.5 / 1] 4 100)

48 | KK 15 thuyél higu chinh, kg/100 kg nhlidu | {310] = 2 16 = [300] « [23]

47 | KK 1§ thuyd] higu chint, mol100 kg nh.iéu | (48] /28,0625 g

AB | KK 1§ thuybt tigu eiinh, kg/10 kt (461 ! {[1]/ 100

48 | KhH dm b niidn i, k10 bk

{100 = {30J] - [303] — [300] « [230 F {114 100} _

__|

V| TR

50 | Mhigt 35 kihdi i v b sly khing hi, *C

51 | Mhiéd 40 khéi ra khai bé sdy khing ki, *C

52 | Ham keomg 02 trang khdl, %

Tvvas HACC] VAo SHK 2] Ra SHK 2 as SHX msxm[

PHAN TICH KHEL, moli1ob kg nhidn Iy | Khd | Am

55 | Hikm hrgmg dm trong khéng khi 0 |(7] =608
[
| 84 | Tdng sdn pnm kendi khivém (3] My ;

B8 | M m lugeng dm bd sung o |[13)18.0153 -

5 [47] » (07005 » [53))

&7 | Thng eéing [54] + [55] + [56] - [#5] » 1] 4.759.8
Il 56 2095 —[52] w 1 + (53]}
{780 [ ko i thira, % | 100 « |52] = [S7) /147 [ [58] |

TEN NHA by | ASME PTC 4 - BIEU WAL EHINH Ley HOM S0
THI MGHIEM S0: HGAY: PR TAE
THON GIAN BAT BAY: Trdr GlaN KET THUG: NGO TikH:
| GHI CHLR NGAY:

TRANG 50 |
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TCVN xonod: 200

Bidumiu CMBSTNe  Tinh todn qué trinh chay

Vi THI Was HAGC! Vi SKX 2| Ra SKK 2 |Vao 5K 1| Ha S0
&0 | Knang khithirs, %
02, COZ, 502 KHI BIET KHONG KHI THIA
Bl
hid [47] = {0.7505 + 6]/ 100
&3 | Am [47] « {07505 + [53] + {1 + [53]} x[BO}/ 100) |
B | Wi 'ché, mel100 kg nh ew [ [43) * [62] —[45] » [1]/ 4,750, {
| B JPind Bm, moi100 kg e | [44] ¢ (83] + (561 - (451 1/4.705.8 | !
whis Am ]
BE |02 % |[E0j=[4Tp=0203% |84 _IEL_|
67 |C0Z, % | [30C]/ 01201 + [40) F DA 4] | [6%]
%8 [507, ppm | 10,000 = {1 - [23]) « (2007 /0 2eoes ¢ [ j64] | 18]
SAN PHAM KHOL kgH D k)
49 | 57 khél tir khling khi khd | [1 x [B0] 7 100) « [45] - [45] |
70 |57 khol dm b nhidn ity [ 48] = =
71 | COZ br chit hdp thy 01! {111 1000 5 e
72 | Hism bogng dm trong KK [ {7) = (1 = (S0 100) = [49] |
73 | bt tir chi b thy [41]= {1]7 109] ; =
74 [Ham hrong dmbdsurg [ [14] o
75 | Thng lwgng khdl Am (9] + (0] # [M) = [72] + [73] # [T4]
76 |20 rang kndi m [34M] # [72] # (73] + [74] I
77 |Lugng khl shd (74— 78]
78 | F20 trong knél dm, % kndllegng | 100« [72]/ [78]
T8 | Tro ol kgeg Wrg hepna bro o tal mil vl il
B | Tra o, gk (130 + 2]+ 4] F K100 3
&4 | Tro wdtrong khdl dim, kobg khii dm | [79]= 130]/ [75]
82 [Mirced kgt % Endl vl 100w qrel - eEp Pl |
HIEU CHINH HHIET B0 KHOI THED MG LOT GI0 clA BO SAY KHANG ml
83 | M. khit ca [bao g rd lpf), *C | [15]
24 | Wh.33 T clia K r6 lol vha SKIL °C 1= [180]) x [16A] + [180] x | 168
a5 {H ciis kh.khl ra, kg T=[B3], H28 = (7]
| 26 |H claknihivio, g | T =[84], Ho0 = [7)
77 |©p ci ki, Ikg G T =8a), HzD = [T8E], RES = [A1E]
B8 | WhidL b khoi @ khdd bé SHK khéing finh dér rd lgl, 0
I8 + (B3] /100 = {185 - [86]} / [87T) m
LU Lo KHo1 oda KHONG KHI, KHOL, NHIEN LIEU YA TRO Xi, tnfm =
20 [ o wibs i P "
01 | L busprg ey, sdrih |m:|n.[9n1f[1g
52 |Luu g oo, k| (80) < 80)/ 10
50 | Lunu by vt B, tdnm | (750« (30] 40 |
54 | Lo fugrng khéi B, tdnm [ iviebd 5KK Ra kndi b S
| 85 Yicn.seni thiea ra irdl i, % Bl vig HAGC B 1o bl S
86 |Thne kel wan 13, 1o | ¢ » (8511 100) = £1 ¢ [7]) x [48] < [30]/ 10
TEN MHA MAY: | ASMIE PTC 4 - BIEU MEL CHINH L& HON 58
Tral HGHIEM 82 Nahy: PIHU TAL:
THOI GIAN BAT BAU: TH GlAN KET THUG: NGLET TINH
GHI CHU: MGAY:
TRANG 50| =
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TCVN 14224:2025

Biéu mdu GAS Nhién liéu khi

1| Logi nhidn e |
|
R T ., F. By B, T
Fhin tich| Khuwgmg | Hhomg {HHW cla | HHV C H2 o2 N2 5 HI0u
lphin |ridngcla | riéng cia | Wmg | e khi
| chinh, | thanh khi mann [ [Epe (S| Hei? | K=[2 Kx[2] K= (2] K= (2| K=[2]
Sthes | prin, | [@eg | PP |t | molo | moitf00 | mold0d | mol1DD | mali00 | malion
hitich | kgm? |kproomi| dm? molkhi | molkhi | molkhl | motkhi | mol ki
CH4 1 2 i F
C2H? z 1 = =
CEH4 2 2
CZHG z 3 Fin H,
C3IHE ] 3
C3HE 3 + e
C4HR [ 4 1
=T 4 Is z
CaH12 5 & ™
CEHE g 3
CEHI4 g T
CTHA o 4
CEm | gl [s] 3
C10HE 10 [ 4 s
_.—|
[ : [
WHS o 1.5 i 0.5 =
co i . [ 8]
coz 1 1
500 e 1 1 3
H2 i 1 i g
| Hz5 i 1 ¥ 1
 Haov i ; =]
o = T 1 5
13| TONG m | I|
]
14 Phan tir g, kgmel 120110 25| orcces| ze.0i3+) 320830) 184015 i
18] Khéi lepng, kgrd 0 mal T
16| Thng sbng {16] '
17| Phan tich th.pnbn, % khdilegng 100 « [15)4[15] [ | [ 1 T
18| Khlugng réng & 15,8°0 vé 762 mm Hg. kg'm?® 4]/ 100
15| M i caa, ST {B] 7100
20| Mhik b cao, Jfkg (el fn
TEN NeA MAY- [ ASME PTC « - BIBL MAL CHINM L MO S
THI NGHIEM 58 NGAY: P TAL
THO GlAN BAT BAL: THO GlAN KET THUC: NOL TiNH:
GHI CHL MEAY:
TRAMG SO |
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TCVN ot 20xx

Bidumdu RES Tinh todn carbon chwa chay hit va tro x|

CAC DI LIEU CAN THIET BE xﬁnggﬁpm Bt TRO XI

1 |Fkm iromg tro frang nhis, % fir Biky s GMBS TN [300] 2 | HHV niién b, Jhg (mdu thiee 2dn)
3 | Lua wgng nhlity, tink tr Bidu miu CHBSTNa 4b] bir By mdy CMBSTNa

(@} Mye (3] — S syng gid i e 49 ol s inh ban adu, [Xem Biby miy CMBSTHa)
Tiirin tadn kai s khi 43 tink higu 3udt 13 hes cha 3dn i gid 1 L tink ikhing wurgt qud 15 gid 1r tinh tadn,

by Khi phan b tro =i duge weg tinh; Nndp oid i vio oft (8] finh ot (55
Kl lugrng o i e do; Kh3p ke lugng do duee wio cdt (5] K0l legmg o xikhing dupe do tai tt cd cdc it thi cdn uac tinh
tir 8 phan bl v Wremg tra i ehe cde i b Suos Oo. Tink iap cha ol kb ting womg 1ra xiwee tink khing vieot qual 2% ol 1
{inh fedn,

{c] HWhip % carbon by do vdo cit (6] (ng carbon hidu chinh (heo CO2Y. Lé ot cb st dyng chilt hdp thu: Nhdp % CO2 vio oft (7).

(8 [leugng o | 6] c |7]coz 8] Pnblwoxi% 8] C (18] coa
Vit By vio | Tich lodn rengirad | rangirasd | Bluvio | Tinntodn | THrsd%| TBUsd%
tam tinm % % ALGISVI5FY | [B(E100 | [TI-EY100
F ra ul ddy
B |Bd hém
¢ o bay
D
E
7 [TONG 5] o 8 8] 1]
L& HOW KHONG S0P DUNG CHAT HAP THY
39 [Carbon chura chay her, ko100 kg nhien liu [ 1) = (5714 (100~ [9FR
20 | Téng hrong tro . ky/400 kg raign lidu { et
LG HO CO SUr DUNG GHAT HAP THY

{4} Hrdp 0id triung Binh el G and GO wong o o, [9F] v [10F] tedn ady hodic S78a (cdc mus ] va (5], v hadn thénh cic bidu
mdi tink tedin chit hip thy

44 | Carmon chura chiy hét, kg0 kg nbign Bu tir Bl mdu SREH - Mye [49]
20 | Thng hegmg tro o, kg 00 &g rikifn bdu tir B mdu SRED - b e [50]
TENG LIFONG TRO X1 e |
{ 21 [Téng hagmg tra f, | {200 (314100

{4 KhitALed cae v 1 thu goen e i Sk dirce dn thi 1 B8 phan B8 e ¥ 40 duee o8 fuge alr syng 44 tieh tadn. Ndu wéa tinh mi
ahdn khéi Iuoma o xi Bhi 13 1 phép tink trén iy cha Shn khi cdc gid 1 3t [5F] ub My [24] RE ty vi 23 88 khéng gut 2%.

22 [ Ting It I o kg1 0k 100 = [20] 112] |
23| T THAT DO KHIET VAT LY TRONG TRO X, % 1
Vit 124 | wamita g H = [22 Itsgng e 110,000 TYénthé
tro xf % KOk g “
#, | Trn i gy 000 0000 = 200 110,000
B |84 ham 0.00 x 0.000 fgd /10000
¢ |Tro bay 000 0.000 « 200 110,000
| o] = : 0o x 0400 x 00 110,900
E! [ 000w Q000 « 0,00 J 10,000
Thng |28
Entangi H el o sl = 6,901 0T + 00001 07"TF = 385310777 = 1,794:10"
TEN NHAMAY; | ASME PTC 4 - BIEL AL CHINH [LTE
THI SGHIEM 50; NGAY: PHI) TAI
THEI GIAN BAT BAL THEN GIAN KET THUC: MGLICN TIheH:
GHICHY: MGAY:
TRANG 30 |
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Bidu miu SRBa Bang tinh chdt hip thy

C va CO; do dwerc trong tro xi
CAC DU LIEU CAN THIEY
1 | L g i Bdu, tEnh 1iF CMBSTMa [2b] | * 4 |Corbonirongirow, % fr Bléu milu RES |97
2 | i Iugrrg chAt ndp thy, tEnh W CMESTNa [200 5 | COZtreng o, 1ir Bidu mdu RES [10F]
3 | Ty 18 chdt hip tnysnitien 4w (211 [1] + §_|Hig dm trang KK, lka/kg KIS khé, t CMBSTNe 7]
7 | 502 tiong kndi, pom il 17417 10,000 % {78
& | 02 trong hivil t2i vi i 7o 502, %

10

Him lugmg Sm bd sung, kg 00 kg nhidn (idu

§_| 502 & 02 thea kb fn (1) hay RhELHhG (0] |
|

]

My [1] - S0rdng gid i do dugre hodie e tinh ban a0, Tian todn f gau khi 2 hodn idnh tan tedn higu sull 1 nol cha din ki gid
1w tirh khéng sai [RCh qua 1% S0 wEi g b finh fodn

Mhap phin tizh thaah phia ahitn i o et [15]

Mhdp phin tich thinh phin chii hdp thy wa ot [20]
* Lhénc tinh ban dilu cha lugeg carbon chera chidy e [158] wi b 8 ung &8 wi [234)

Tirh 180 cha gfin khi gid i e tnh hang sai Beh qui 2% 5o vi g & i fadn,

+ e myc phal inh gl chi md i tioh Bp.
CAC SAN PHAM CHAY
| 16]  Phin tich cae thanh godn chinh 16] knani gy thuydtc [17] San pram kndikba oG [18] San prdm kndi am oG
% knifd Irong kg0 kg nhign gy Mok 00 Ky nh, il ol B0 kg nh.igy
fir By m3u CMBSTND [0 15]x K 151/ K 15]4 K
lalc £ £ ; TS i v i
B juac . ; EERE
Cloe #| - 1A + 12.0440] + i
B i 431 32,0650 Hk i
E [H2 B 2 24.29 ? b A 20159
FH20 E 7 18,0181 =
G [Hetw ¥ 5 2 18,0153
H Mz = s 28.0134 <
1 loe —4.32 s
J T : S e Bl g o
K 2
L . | |
W TONG 6]+ 7]+ 118]
CAC SAN PHAM CHAT HAP THU
E (3] [22] ca (23] | 24] las] coz ‘al Hz0
% kndiimmg | Phantr | molid0ky | TREmwg | Phinti |00 kg chdthdp sy [g/00 kg cndt idping
temg | z0)ff21] A vl Iirgrg [23) (23] « [24] | [22] n[23] x[24)
A 5 P e
B e
| €| ST =
[#] T B
E Tk by
| E | gt T |
£
H
|| TONG Ca, mebAn0 ko chii hig thy TONG | »
TEN NHA MAY: | ASME FTC 4 -BIEW MAU CHINH LR 5%
THI NGHIEM 50: HEAY: PHUTAL
THIT GIAM BAT DAL THON GIAN KET THUC: MG TINH:
aH CHU: NEAY:
| TRANG B0 [

L0g



Bidumdu SRBL Bing tinh chit hip thy
Tinh hweng lwu huynh duwge khie va cac tinh todn khac vi chdt hap thy va tro xi

TCVN 0006 20xx

TIHH LUFOMG LAY HUYNH DD KHAT DA TREN PHAN TICH HHGL

Chgn oot thich hap thea Muz (5] Ko ki KIndi drm

30 |Him lugng Sm trang khihi mobimol KK kba [8] = 1,608
31 [Haen luvgng Imsd sng 5 [ 1aE
32 | Ban phim chiy nhidn lIge MM | [TV e |+
13 |HzD ehithdptng (3] = [261] 1 1B.0%6 Tinn hadn

{34 GOz andthdoy  [3] = [25] /4007 T
a5 {0.7605 + [30)) » [1634] ) 28,9625 +
34 [Tirh téng b (31] &ln (351 .
37 1.0 (1.0 + [30) « 8]/ 2055
38 [ (0.7008 + [30]) » 2.387 2.4
349 |[TB) « [38] / [1701/[37] ¥
40 | (48] « [78Y £ [T

45 | Lrgng o tauyah duge kb, kgkg b huynh (100 [39)) /(100 + [40))

.i +

CAC TINH TOAN VE LUNTNG CARBON CHUPA CHAY HET, TV LE NUNG B4 w01, cHAT BAP THU VA TRO R KHAC

4

-4

Luong S03 a0 Uik, ka/100 kg i [si = [150) 256

*

48 |83 chdt hllp 1, kg/100 kg o G AT+ ({100 = 251 = (26 « {1 *
[ 48 [Carbon chura iy hil, kgMD0 kg nfvi8u  ([48] + [15]]) = 4]/ {100 = [4]) +
{50 | L lwgng tro i, #5100 kg nhilicu 149] + (48] + 15 *
[51 [79 58 rung 83 val, mod COZénal CACO3 1 — [50]  {5] = 0.0227 / [208] { [3] -

52 | Ty B ol Cars, mol Caimol 5 |3] = 220] « 32,065 1 {150]

5o sénh mgznuumm.u‘nﬂgmhmmmahwrwma%mmunn 13,

e tinh ban ddu Tinn bodin
Garbon chira chifly hitt, kA0 kg nihligu [158] [43)
Ty |8 nung 04 wil, mal CO2meol Catol |238] o000 (a1
Krdp két qud cla Mye [50] wie By mB RES, Mys [20) ]
Ay fun hegmg 1o xd khiding dugre do dr 141 ch cabe vi b, ihi ciin Binn lgl RES, SREa v SRbb
cha 3én khi cac gld r vb o x1 85 iy vl 8 8 khiéng weet qud 2%,
| TEN NHA WAY: | ASME PTC 4 - BIEU MAL CHINH L6 HOoI80:
THI NGHIEM 58 MEAY. EH) TAI:
THON GlLAN BAT BAL: THEN GIAN KET THUC: NGIPOY TINH:
GHI GHL: 3
TRANGSD |
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Biéumau SRB: Bang tinh chit hip thy

Tinh higu sudt
CAC DU LIEU CAN THIET
50 |Mhidt of them chidy, °C Bila) Entang: el nude (Nt 66 them chidu 0°0)
&1 [Mnidt 83 chit hdp thy, °C 1A | Enlangi chdt hip thu [Mhigl 83 tham chidu 25°C)
@2 |Mhigt 35 TR cla khidl ra (khiding finh 3 bat ) B2A | Erilangl cla hot & 0.1 MPa {dp sudl luyét 080
&3 [HeY nhadn Bhy, J0eg (mdu thare odn

I___ CAZ TON THAT, Mah

ﬁs[m rudn b chd hdp iy [2] « [261] = [[spn]-[;mu.-wu,um
¥ x‘ - ‘flmuﬂﬂ

Doy i i vl J Khir nede

7 [Cacon [208] « (@] = (2] x _ 0D47E6 = 000 0.00%0.00 = 000728 |
72 |CajoH)z [208] = 1z [ = 000638 = 000 = 10,00 « 0D0B3E |
73 [MgCoa [200] = 1« [¢ = 000552 = 0.00= 1. 0.00 000652 |
74 [WMgOH)Z | [#00) = 1« {2 » 00O = 0.00 « 1x000=000835 |
s T
75

7T [Téng thé thiit da nung A4 vl / Khir mrde SUM [71) - [74]

KHIET BANG GOR, %

80 [Tir qua Uinh sunfothéa 5,733 « (45] « (1500 /(53]
6,73 x ¥ i

| BS [WRigt vat Iy tir chil b by 121 = [B1A} {1,000
£ 11,000

Entanpi aa 38 wii = em phdn vin bin cho cae chit hip thy khac,

HCACOS [81] = (0179 + LI128E-3 x [51])—14.45
w0179 4 DA12BE-T = J—14.45

[B1A] = (1 = [20E] / 109} = HCACOD + [20E] = ([51]-77) /100

=5 - I A0« S R | =TT 10D
| TEN A LAY [ ASWE FTC 4 -BIEU MAU CHINA LG AT 50
THI NGHEM 50: NGAY: PHIL TAE
THEI GIAN BAT DAL THOI GIAN KET THUEG: NG TINH:
GHICHLL NEAY,
TRANG 30 |
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Bibu mdu OUTPUT Ning lwgng diu ra

Phién ban cba Bang 43c tinh hol meae [0 = 1967; 1 = 1987)

= TN

SR

THOMG 80

w
Luru hwgmg,
thnl

r P
Hhigt 3¢, |  Apsult
k- MPa
!

Nhigt hip thy,
Mk
W {H = B3 000

1 | Mustre cip (khing glm nudc gidm 8n)

Nirtre gider &n: O = B | = Tinh GBN

O vio g &n b qua nhigl 1

Ra khai giam oo b qued nhigt 1

Lo brong rarde giam 6n b qua ntedt 1

[ w (H3 = H

d) | (H — H) hoBic Vi « [H3 =Hd) | (H3 = HZ)

£ vao pidm &n bB qua nnidtd

ml'-uﬂ:lr.!c-wm

R kb gram B0 £ qui ni 2

Ly Yurmig murdrc giden &0 b quanhiel? |

oAk U = (8~ HT7) | (H7 — H2] bodc V7 « [HG=HY) ! (Hb= H2) i

CAC DONG TRICH BEN TRONG LG e e
[ 8T Hateixdrbao bl
|40 | Trich hed baa ki
| 11 Heri theli basi =L a RO T
| 12 | Trich hod qua nhigt 1
1137 Trich hai qua nhaét 2
14 | i phun tin sireng nh ity 3
CAC DANG TRICH HON PHY TROY
15 | Holphu 1 ] e )
16| Hotphy 2
17 | |
12 | Horl ching k
12 | Mg hegng Bdur 3 cia hoi dp sudt can | 048 + 02 + 09 fdn 017 |
LO KO CO B0 TAINHIET

20 | & ra b 14 nhide

Hal triedre i (41 nhld viio b glam dn

Tarda phun gIam &n B4 tal st

Liru hong wrich e trrde b 400 nhigl

L hgmg hod cin fuabin v igo

B GlA NHIET NPT AP 501

Me cdpvaogl = Nm.&l'rﬁmﬁn BRI
Sudceipd @

Hai trich
L]

Lura [Logng Irfch cho gla nbhidt nude cdp 1

W5 « (H26 - H28) / (H2T - Ha8)

B GlA NHIET NUdC CAP 3032

Mo cip i v

[ ]

3| Nudcchpdm

Hei krich

x4

34

| Lun lurgng Irich cha gia nhilt nuée cdp 2

VWAL = [[H31 — H30) — W20 x (H28 ~H33[]{ [H32 - Ham

35 | Lurs hrgrg hot trusde b i nivdd

T8 — W23 - vzd - Was - W34

3

Miing heeng did ra cia b4 L gt

TEH NHA MAY:

{ a7 | Téng mirg lugmg ddu ra

Qig= Q35

Vi3S « (H20 - H21) » Wa2eH20 - HEB)

ASME FTC 4 - BIEL NAD CHitH

LEE

Tl WGHIEM S

NEAY:

P TAL

THE Glas BAT BALL

THON SN KET THUC:

NGLDI TINH.

GEHI CHUE:

NEAY

TRANG 50 i
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Bibu mduMEAS Bang tinh rit gon dir idu do

Thang b do:

Dirllju do duwge

Chuyin 3di sang
I dern v do

Hi 54 higu chinh

D [ifu hidy chudn

@
e

uwxi:!:—--nﬁa:ﬂ{—-n-——:’q—-n oG (o

1| Téng 58 |4n doc o #éu

2_|Gid i ung tinh

(1] + [10] ¢ {1 + . (2] ()

3 Dieh chudn

(0 =100 = (([Ya] — (2P + 16}~ (2 ¢ .+ iz —f2h2)

k_‘

TEN NHA MAY: [ ASMEFTC 4 -81EUMAL CHINA LG HOI 5
THI NGHIEM S0 NGAY: PHL TAL
THO GIAN BAT BALE THE GIAN KET THIC: NG TINH:
| GHi CHU: NGAY:
TRAENG S0 |
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Bidu mdu SYSUNC Bing tinh dg khéng dam bdo h§ thing

TCVN xaooex: 2000

Théng s do: Badin tinh =b:
U tinh 68 Hhéng Sam bic
1] Yéutd rigng i anh hoong adn | Cinciovacainh | 2 | Gl i dwamg [2 Gid tr| Brm
K B th
e mui; bed ™ | o8 ”F.';"EE B4 | odntmim |Domvide | Phbmudmt | Donvide
B
L B . e— L —
el
d E J
(|
[l
=
h
i
|
k |
1
m |
n
(=]
Thg 43 khéng dirn b bé thdng r.?i] 26 | aa 1_“;_[
“Biy B phin w3m chl sd doc.
—
|
=
|
TEN INHA MkY: | ASME ETC 4 - RIEU MAL CHibe [ LO HEn 56 B
THI HGHIEM SE: NGAY! [PHUTAL
THIUI GIAM BAT BAL: THO GIAN KET THUC: NG TIMNH:
GHI CHO: MY
TRANG SO 1
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Bidu mau INTAVG  Bang tinh 35 khong ddm bao dbi voi
cée tham s4 ed gl tri khang 44ng nhat theo vi tr trong khdng gian

]
Cing U Gho S e 1G] Sén E3 durs iy by dur 4ty
EH'%I'W i
BT, = 3367 « [
B8 = (33— A1)
=t Lo EF SR LT L= H
] © o
b [ ama | sam [ e [ ase | we WE | mac | wc | 350 | 0 | w0 | %0 | w0
= T ik Tab | Tik Ty | Tin
Grigpleyed 40 [mrel 78 [ pewedd 500 satip] T [ GTR & M5LL
¢
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) I
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T A
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Phu luc B
{Tham khag)

¥ac dinh hiéu suit tho theo phuong phap can bing nghich va phuong phip cdn bang thudn
Xac dinh higu sudt theo nhiét tri thip theo phwong phap cin bing nghjch

B.1 Gidi thigu

Hiéu sut 1a ty 18 gitra néng heomg d4u ra va ning lrgng dau vio, duoc bidu thi béng phén trém (%).
Tiéu chudn nay chép nhan c& hai khai niém v& hiéu sut cla 15 hoi: higu sudt nhién lieu (nidu suét tinh)
va higu suat tha,

Bdi voi ca hal khéi niem v hiéu sudt nay, ndng luong d8u ra ((r0) co cing mét gia 1rj, va thea dinh
nghfa 1 ndng leong duec hdp thy bdT mal chét lam vidc mé khang duoc phuc hdi trong pham vi ks he,

DI v hitu sudt nhign Beu (EF), ndng leeng diu vao hi théng dwoc dinh nghia |2 thng nhiét hrgmg cla
qué trinh chéy nhign [idu, hay can gol 1A ndng lvong dAu vao tir nhign ligu {(GrF).

DAl véi higu sudt thd (EGH), nang heong ddu vao he thing ta tdng nang leeng dwgc cip vao hé thing
hay nang leeng gop dau vao (OrIGr). Nang legng gop ddu vao 1a tdng ning lrong dAu vao tir nhién ligu
(OrF) cing véi nhiét dong gbp (Ord) hodc nang luang dwgc bd sung vao hé thong tie cac ngudn khéc
véri nhigt dé tham chidy I3 26°C.

NANG LUOWG 840 R4 o0
EGr =100 : 100 % B.1
" NANG LUTNG GOP PAU Flo " priGr e
OriGr=0rF+ Gr8, W (8.2)
B.2 Phwong phép can bing nghich

DE tinh ton higu sudt the (EGr) theo phuong phap cén bang nghjch, tnedre tién phditink higw sudt nhign
liéu (EF) bang phuang phap can bing nghich theo Phiin 5 cla Tigu chudn ndy. Sau 36, hidu sudt thé cb
thé dugc tinh tir mét trong cac cng thic sau:

10022 ool 1oL ) ool 1o—OL
EGr_ImQ?‘F-i-QfB_]m}\l |m+@a]"m[l QFF-I-@PE]'% (B.3)

rF= rQ_{E B4
orF ]ﬂﬂEF.W {B.4)

trang da:
OpB  lathng cac dang rniél dang gop, tinh theo %
OpL  lating cac 1dn that, tinh theo %
grF  latdng cdc dong nhigt ddng gdp, tinh thea W.
ol 1a thng c&c tdn that, tnh theo W
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B.3 Phwong phap cin bing thudn

Higu sut tinh toan theo phwong phap can bing thuan dia trén viéc do leu lugng nhién liéu va cac thang
b can thiét vé trang thai méi chdt cla 13 hol dé tinh todn ndng leong diu ra, Céc dong nhiét dong gop
duoc do ledmg hosic tinh todn 88 xac dinh tdng niing lwong dhu vao nhu dwge dinh nghia trén day, B0
khéng d&m bdo cia higu suat tinh theo phuong phap can bing thuan phy thude 49 vao chinh xéc cla
vitc x4c dinh | lgng nhign ligw, phan tich nhign lidu dai dién va ndng leong dau ra cta b hoi, do 48,
a2 co duge két qua tin cdy, cBn phal xac dinh chinh xdc cée dai luong nay,

= gro
EGr=100 G0 (B.5)
OrF = MrFx HHVF W BE)

lrong da.
HHVF 1 nhigt tri ceo cla nhign lidu, Jikg, (Xem 5.8).

MrF I3 lwu heong khéi lwgng do dugce cha nhién lidu, kals

rF la nhigt nang dhu vao tir nhign lidu, W
BA tinh dwec cac ddng nhist ddng gop tir nhiét ndng trong khong khi khé cép vao 16 (QrBDA) va 38 &m
trong khéng khi khé cip vao 18 (QrBWA) yéu cau phal x4c dinh lew lwgng khéi legng ciia khang khi kho.
Lwru lwgrng khéi lgng cida khang khi kha dugc tinh theo can bAng phan (ing chay tir két qué phan tich
cac nguyén 14 chinh clia nhién liéu va carbon chira chéy hét trong tro xi (xem Phan 5 va Bidu m&u tinh
todn qua trinh chdy, Phy lyc A). D4i vél cac 16 hoi khdng sl dyng chét hap thy dé ki lee huyah, ca thé
phai tinh todn lugng carbon chua chdy hét trong tro xi (xem Biéu mau tinh todn carbon chira chay hét
trong tre i, Phy luc 4). BE| véi cac 1o hoi ¢b sir dyng chdt hdp thy, cin phdi tinh toan % theo khéi lugng
ciia |ru hignh duge khik v carbon chea chay hét trong tro x7 (xem Biéu mau {inh todn chét hdp thy, Phy
luc A}, Dong nhigt ddng gap tir qua trinh sulfat hda (QrESI) duec linh todn 1 tf 1& khdi legng cla ey
hunh dwge khir nhir 6% tinh trén Gay. Viee sl dyng chét hap thy eing anh hudng d&n leu leong eda
khang khi kho.
B.4 Hitu sudt tinh theo nhigt tri thip (LHV)
Tiéu chudn nay s& dung nhiét ki cao cla nhién liéu 13m dal hegng 1eu tign dé xac dinh nang lrgng ddu
vao tlr nhign lidu, Duwéi day tinh by cach tinh higu sut theo nhiét tri thdp {LHY), hay cAn qoi 14 gld tr
t6a nhiét thyrc.
Mhi&t tri thap LEF phai dwge tinh todn tly nhidt tri cao HHV do dugc. Hign nay cé mal s& tiéu chudn khic
nhau cd thé ap dyng d& tinh todn nhigt trj thap LAV, nheng céc cang thire Hinh todn frong céc tigu chudn
nay khéng thdng nhét, cy thé i cac hang sé sir dyng & tinh nhidt sinh ra tir qué trinh chéy va nhiét 4o
s dung d& xéc dinh nhiét hoa hoi (heg) can khac nhau gitra cée tidu chudn,
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Titu chuén nay quy dink nhigt da tham chiéu 1A 25°C. Cén civ Béng hoi nude ASME si¥ dung trong cong
nghiép (IAWPS-IFS7), gia fri khuyén nghi clia heg 34 vér nhign ligu rén va long & 25°C |a 2422 kJikg.
Theo @6, cbng thike tinh toan LHF t&r HHV nhw sau:

(B.7)

LHV =HH7--CJ[H2F"3'?;;+HMFJ, klikg

trong da
£] = 2422 klkg
HIF 13 ham rgng Haz trong nhién figu, % theo khéi legng
H20F 13 ham heong HaO trong nhign lizu, % theo khii leong
Béi véi nhién lidu khi, LH¥ phai dwoc tinh todn dua trén céc gia frj LAY dwoc quy dinh cho cac thanh
phén risng I8 trang nhién lidu khi theo TCWN 12553 (ASTM D3588).

Lwu y: LEV va HHV phéi drgc xéc dinh & cling didu kign (&p sudt khdng d8i hodc thé tich khéng ddi).

B khang @am béo ha théng 88i véi LHY phai bao gbm dd khéng 33m bao cla vise xas dinh ham legng
Ha va H;0 trong nhién kéu cling v&i dd khng dam bao hé théng.

Higu suit thea nhiét trj thip dirgre tinh todn béing cach thay thé LHV véa chd HHV trong 1At ca cac cdng
thire tinh lign quan.

Do LAV duge xac dinh bing cach &y HHV nhién ligu trir di phiin nhiit hoa hei duge tao thanh L sy ddt
chéy ela H; trong nhién li€u va ham lwgng nwde irong nhién ligu rén hode lang, nén phuang phiap tinh
tén thét theo LHY do nwéc tir nhign ligu 1 khéc nhau. Tén thél ning legng theo HHV dus irén mire
chénh léch entanpi clia hoti tal nhigt 65 khai thoat ra (HSiLeCr) va entanpi cla nwde (FWRe) tal nhidt 8§
tham chidu. Ton thit ndng hepng theo LHY dura trén mire chénh léch entanpi cla hei nede tai nhigt dd
Kkhdi thodt ra {HWVLvCr) va entanpi cla hoi nude tal nhigt ¢ tham chidu (FWPvRe). Do d6, thn thit theo
LHV do mrde taa thanh tir qua trinh ehdy He (GplH2Fxs) dirge tinh todn theo céng thike saw:

OpLH2F,,, =\00MgWH 2F( HWAvCr — HIFuRe) HHV [ LHV | % (8.8)
trong do:
MgWH2F W lwgng nudre dugc taco ra tir qua trinh dét chay Hatrong nhign igy, tinh bing khai leong
trén mt don vi nang lwong ddu viotheoe HEV
24 duy trl sy nhan biét cac dai lwong da dwoc chudn hda (vi du: knéng khi 1y thuyét), e6 thé 1iép tue tinh
toan cac thing sd lign quan dén nhién 2y hodic ndng kegng dau vaa tie nhién liéu theo nhigt frj caa HEHY.
Theo a5, t&t o cdc tbn thit va dong nhitt déng gdp (tinh bang phén Irdm niing lwgng dhu vao L nhign
liéu) d&u diroc tinh thea nhigt tri cac HHEV, sau 36 nhén véi 1 sb REV gilra nhiét tri cao va nhiét tri thip:

il
RV =—-o % B.g
LY ©
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D6 vel Tizu chudn nay, entanpi ¢la tAt cd cac chat (ngoai trir hoi nurére) déu durgre xde dinh theo nhigt
dd tham chidu clia Tigu chuan & 25°C. Do d6, entanpl clia hai nirdic & nhigt 86 tham chiéu 13 bang khdng
{0,0). Xem 5.19.4 v& phurong phép tinh todn.
Vi vy, céc edng thie v tin thit do nudrs tao thanh tir qua trinh chéy Hy trang nhién liéu v ham leong
nurdre {Hz0) trong nhién K& rén hodc 1ang nhur sau:

OpLH2F,,, = 100MgWH 2F x HWulyCr x REV | % (BA0)

OpLWF,,, = 100MgWF x HRLvCrx REV , % B.11)

D41 v tat ¢4 cac tn that va déng nhiét déng gdp khéc (tinh bang phin tram nang luvong dau vao tix
nhién liéu) cAn phai nhan cac gié tri tinh theo HEV v ty s RFV,
Két hop cac tin thét va cac dang nhigt dong gép duge tinh bang % nang leona dAu vao il nhign ligu
theo LHV vii céc tdn thdt va cac déng nhigt dong gop duge tinh bing W, bidu thirg dé tinh higu suft
nhién ligu cé s dyng cée dom vi hdn hop d8i véi cac thn that v cde dang nhiét dang gép 1

= (i 20
EF,,, =(100 &HQPEM.+SmQJH,W]{W*SD'L_Sm@’E}.% (8.42)

trang d4:
SmOplopyNa SmOpBuy  1310ng cactdn thit va dong nhist dong gap Guoe tinh biing % nang krong
dau vao tiy nhién lidu theo LEV
SmOrLva SmxB  Vathng cdc thn 1hét va dong nhigt 34ng gop dwee tinh bing W
Mang lugng diu vao tr nhign liéu tinh thea LHV (QrFimy) vé hru lgrng khdi legng cla nhién ligu (MrF)
ct thé duiege tinh todn 1ir nang lveng GAu ra va higu sudt nhian ligu dugc xac djnh bAng phuang phép
can bang nghich theo LHY theo cac cong thikc saw:

o0
OrF, =1m=;[—J. w B.13
i EF (B.13)
MF:IM{EFWxLﬁW‘]; UFH-TM = (B.14)
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