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TCVN 12508:2018 hoan twong dwong véi ISO 23828:2013.
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Phwong tién giao thong dwdng bd ding pin nhién liéu —
Do tiéu thu ning lwgng - Xe chay bing hydro nén

Fuel cell road vehicles — Energy consumption measurement —
Vehicles fuelled with compressed hydrogen

1 Pham vi 4p dung

Tigu chudn nay quy dinh céc quy trinh do tiéu thy nang Iwgng cia 6 t con (xe con) va 6 16 tai hang
nhe (xe tai nhe) pin nhién lidu s dung hydro nén va khéng nap dwoc tir bén ngoai.

2 Tailigu vign din

C4c tai ligu vién dAn sau rét cAn thiét cho viéc ap dung tiéu chun nay. DAi véi c4c tai ligu vien din ghi
ném cang b thl &p dung phign ban dugc néu. DI véi cac tai ligu vign déin khding ghi nam cdng bé thi
4p dung phisn ban mdi nhét, bao gdm ca c4c stra ddi, néu co.

1SO 10521 (tht ca c4c phan), Road vehicles — Road load (Phuong tién giao théng duong bo - Tai trong
trén duong).

1SO 14687-2, Hydrogen fuel — Product specification — Part 2: Proton exchange membrane (PEM) fuel
cell applications for road vehicles (Nhién ligu hydro ~ Déc tinh ky thuat cua sén phém — Phén 2, Céc
img dyng cila pin nhién liéu c6 mang chén trao ddi proton cho phuong tign giao thong dudng bg).
TCVN 9053 (ISO 8713), Phurong tién giao théng dwrong b chay dién — Tir vng.

3 Thuét ngir va dinh nghia

Tiu chuén nay ap dyng cac thuat ngi, va dinh nghfa dwoc cho trong TCVN 9053 (ISO 8713) va cac
thut ng@, dinh nghia sau:

341

Thi¥ nghiém chay xe cé thé ap dyng (applicable driving test)

ADT

Chu trinh thir xe don dwec quy dinh cho mdi viing.

Vi dy, chu trinh thi¥ xe trén bang thi¥ xe cho cac xe hang nhe & Nhat ban (JC08), Chu trinh thir xe méi
clia Chau Au (NEDC), Chu trinh thir xe @6 thj trén bang thir xe (UDDS)
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32

Can biing nap dién ciia ic quy (charge balance of battery)

Sy thay ddi dién tich nap trong &c quy trong qua trinh do tiéu thy nhién ligu.

CHU THICH Bugc tinh bing Ah.

33

Can bing ning lwgng clia ic quy (energy balance of battery)

A Eress

Sy thay ddi niing long trong 4c quy trong qué trinh do tiéu thu nhiéu ligu.

CHU THICH 1 Buoc tinh bing Wh.

CHU THICH 2 i voi thy té sl dung, can bing néng lwong clia hd théng tich dign nap lai dugc (RESS) gén

béng tich s6 cii can béing nap dign ctia &c quy, tinh bing Ah, nhan véi dign 4p danh @jnh tinh bing V, “Bién ap
danh dinh" dugc ginh ngha trong TCVN 12503-1 (ISO 12405-1) hogc TCVN 12503-2 (1SO 12405-2).

34

Xe hybrid - dién pin nhién ligu (fuel cell hybrid electric vehicle)

FCHEV

Xe chay dién c6 RESS va hé théng pin nhién ligu 1a ngudn ning lwgng a8 dy xe.
35

Xe dién pin nhién ligu (fuel cell vehicle)

Fcv

Xe chay dién c6 hé thdng pin nhién ligu 12 ngudn nang lwvong aé ddy xe.

38

Xe pin nhién ligu hoan toan (pure fuel cell vehicle pure)

Fcv

FCV chi si¥ dyng hé théng pin nhién lidu lam ngudn nang lugng dé ady xe.

37

Dung lwgng danh djnh (rated capacity)

Thong sé k thuat cita nha cung c4p vé tong sb ampe-gi¢ ¢ thé rit ra dwoc tir mdt bd hogic hé théng
4c quy a3 dugc nap ddy dién trong mdt nhém céc didu kign thir qui dinh nhw cwdng do phéng dién,
nhiét a9, dién ap ngét phong dién v.v.

3.8 Hg théng tich dién nap lai dwoc (rechargeable energy storage system)
RESS

Ha théng tich trle nang lwong d& cung cép dign nang va cb thé nap lai duoc.
VIDY Cacbb & quy, ty dign.
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Phanh ti sinh (regenerative braking)

Qué trinh phanh c6 sy bién ddi dong nang thanh dién nang d& nap dién cho hé théng tich dién nap lai
dwgc RESS.

3.10
Trang théi nap (state of charge)
soc

Dung Irgng sin c6 trong mdt bd c quy hodc hé théng &c quy Gugc bidu thj bing ty 18 phin trim cia
dung lwgng danh dinh.

4 D6 chinh xac do

4.1 Quy dinh chung

D4 chinh xac do phai phit hop véi cac tigu chudn quée gia.
4.2 D§ chinh xac do hydro

Thiét bj thir phéi béo dam d¢ chinh x4c do + 1 % cho tdng khdi lrong tiéu thy hydro trong qué trinh ctia
thir nghiém trén xe chay c6 thé &p dung (ADT), trir khi c6 quy dinh khac trong c4c phy luc c6 lién quan.

5 Do lwgng tiéu thy hydro

51 Quy dinh chung

Phai do lwgng tiéu thy hydro theo mét trong cac phurong phép sau:

- Phurong phap 4p suét;

- Phurong phép trong lrong;

- Phrong phép fuvu lrgng.

5.2 Phwong phép 4p suit

Xac dinh lrong tiéu thy hydro bing cach do 4p suét va nhiét 49 clia khi trong thiing chira hydro treée
va sau khi thir. Mgt thiing chira c6 thé tich bén trong-d4 biét ma n6 cho phép do 4p suét va nhiéi do
clia khi phai dugc st dung dé thi nghigm. Phuong phap 4p suét phai dugc thye hign theo Phy lyc D.
5.3 Phwong phép trong leong

Lwong tiéu thu hydro dugc tinh toén bing cach do khéi leong clia thing chia hydro trrdc va sau khi
thir. Phurong phép trong legng phai dwoc the hign theo Phu luc E.

5.4 Phwong phap ltu lgng

Po Iwgng hydro cung cép cho xe bing mdt luu lwgng ké. Phuong phép luu Irong phai duge thirc hign
theo Phuyt luc E.
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6 Didu kién thir va dung cy do
6.1 Diéu kign thir

6.1.1 Quy dinh chung

Phai 4p dyng cac diéu kién thir sau, triv khi c6 quy dinh khéc trong cac tiéu chudn hogic quy dinh cla
viing lanh thé (v& vi dy, xem cac Phu lyc A, Phy lyc B hodc Phy lyc C).

6.1.2 Nhiét d6 moi trwdng xung quanh

Phai tién hanh cac phép thir & nhiét d mbi trudng xung quanh (25 + 5) °C.
6.1.3 Didu kién clia xe

6.1.3.1 Thuin héa xe

Trudc khi thie, xe thiz phai dwoe thudn héa, qua trinh nay bao gdm ca sy chay tich Iy xe tinh bing
kildmét phii hop véi quang dudmg theo quy dinh clia nha san xuét, trir khi c6 quy dinh khac trong Phy
luc A, Phy lyc B hogic Phy lyc C.

6.1.3.2 Cac b phan phu ctia xe

Xe phai dugc thir cing véi cac bd phan phy théng thuong (gwrong, thanh chén, bao hiém v.v...). Khi xe
duwqc thiz trén bang thir, mt sb chi tiét (vi du, cac nép may o) nén dwoc théo ra vi Iy do an toan, khi
cAn thiét,

6.1.3.3 Khél lwgng xe thir

Khéi legng xe thie phai dugc lra chon theo cAc tidu chuin vavhoic cac quy dinh clia qubc gia (vé vi
dy, xem cac Phy Iyc A, Phy lyc B hozic Phy lyc C).

6.1.3.4 Lépxe

6.1.3.4.1 Quy dinh chung

Phai si dung dang loai I6p xe dugc theo khuyén nghi clia nha san xuét xe.
6.1.3.4.2 Ap sufit cua I8p xe

Céc I6p xe phai dugc bom hoi toi 4p suét do nha san xut xe quy dinh theo phép thir dugc hya chon
(dwomg thir hogc baing thir).

6.1.3.4.3 Thuin héa 16p xe
Céc 16p xe phai durg thudn héa theo khuyén nghj clia nha san xuét xe.
6.1.3.5 Chét bdi tron

Phai str dyng cac chét boi tron theo quy dinh clia nha san xuét xe.
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6.1.3.6 Diéu khién sé
Néu xe dugc Ip mot hop s6 duoc diéu khién sb bang tay, cac vi tri didu khidn sé phai phis hop véi quy

trinh ther clia viing tanh thé (v& vi dy, xem Phy luc A, Phy lyc B hodc Phy luc C). Tuy nhién, nén lya
chon va x4c dinh céc i tri digu khién s& phu hop véi tidu chudn ky thuat cia nha san xuét xe.

6.1.3.7 Phanh béng tai sinh

Néu xe c6 hé théng phanh tai sinh, hé théng nay phai c kha néng diing dugc cho toan bd thir nghiém
trén baing thi¥ xe trir cac diéu kign thir trén bang thir quy dinh trong 6.1.4.4.

Néu xe dirgc thir trén bang thiv xe mét tryc va dugc trang b cac hé théng nhir hé théng chéng bo
phanh (ABS) hoiic hé théng diu khién Iyc kéo (TCS), cac hé théng d6 c6 thé vd ¥ 1am cho bd banh xe
khong chuyén dgng téch ra khéi bang thir xe giéng nhir mt hé théng c6 I8i chirc nang. Néu trwdng
hop nay xay ra, cac hé théng ndy tam théri phai dugc ngung hoat ddng dé didu chinh dat dugc sie hoat
déng binh thudng clia cc hé théng con lai clia xe, bao gdm ca hé théng phanh tai sinh.

6.1.3.8 Thuin héa RESS

RESS phai duoc thudin héa cling véi xe nh duge quy dinh trong 6.1.3.1 hodic bang qua trinh thudn
hoéa twong duong.

6.1.3.9 Nhién ligu thi

Nhién ligu thir phal dp dung ISO 14687-2 va céc tidu chudn viing lanh thé twong dwong.

6.1.4 Diéu kign cia bing thir

6.1.4.1 Quy dinh chung

Neén tién hanh thir xe trén mdt bang thir mét tryc. Xe c6 bén banh chii ddng phai dwoc thir véi sy stra
a8 hé truyn ddng cla xe. Khi xe dugc stva dbi, ndi dung chi tiét clia stra ddi phai durgre gidi thich trong
béo céo thir.

Bang thir hai tryc cdn dugc sir dung néu vigc stra @i bang thir mét tryc khong thd thir nghiém dugc
xe bén banh chi ddng déc biét.

6.1.4.2 Higu chuén bing thiv xe

Bing thir xe phéi dugc higu chudn phi hop véi yéu cAu ky thuat dugc chi din trong séch huéng din
sl dyng do nha san xuét baing thir xe cung cép.

6.1.4.3 Lam néng bang thiv xe

Béing thir xe phai dwrgc [am nong mét cach thich hep trvdrc khi thir.

6.1.4.4 Xéc dinh hg s6 tai cuia biing thir xe

Xéc dijnh tai trén dwdng cla xe va sy tai tao tai trén béing thir phai phit hep v6i 1ISO 10521, Xe dwgc
trang bj hé théng phanh tai sinh ma n6 dwoc kich hoat it nhét mgt phdn khi ban dap phanh khéng duoc
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dap phai lam phanh téi sinh khdng 1am viéc trong doan gidm téc cla phép thie chay theo da trén cd
duong thir va bang thir xe.

6.2 Dung cy do

Duyng cy do phai ¢6 c4c dd chinh xac nhw da cho trong Bang 1, trir khi ¢6 quy dinh khéc trong Phy luc
A, Phy lyc B hogic Phy lyc C.

Bang 1 - D chinh xac cta cac gia trj do

Théng s6 do Bonvj Db chinh xac
Thei gian s +0,1s
Quang duong m +0,1%
Nhigt 46 °c +0,1°C
Van téc km/h £01%
Khéi lugng kg £05%
Dong dién A +05%

Dign ap cla ty dign \2 +0,5 % dién 4p danh dinh

6.3 Thir tiéu thy nhién ligu

6.3.1 Quy dinh chung

Tity theo ting viing lanh thd lién quan, phai tun theo quy trinh thich hop sau day tir Phy luc A, Phy luc
B hogic Phy lyc C. Céc chi iét va quy trinh chung cho mBi ché dd thir thir e mé ta dwéi day:

6.3.2 Thuln héa so bd xe

Phai thyc hign thudn héa so bd xe phit hep véi phy lyc thich hop déi véi viing lanh thé. Trong trudmg
hop FCHEV, trang théi nap clia RESS c6 thé dugc didu chinh trurdc bing cach nap hogic phéng dién
dé dat dugc g chénh 1ch nang legng thich hop trong RESS gitra lic bt dAu va két thiic phép thir.
6.3.3 Ngam thulin héa xe

. Xe phdi dwoc ngam thudin héa phit hop v&i quy trinh thich hop clia viing 1anh thd dwgc md ta trong
Phu lyc A, Phu lyc B hogic Phy lyc C.

6.3.4 Di chuyén xe t&i phong thir
Khi xe dugc dura vao phong thir va dwoc thie di chuyén trong qua trinh thi, phai ddy hodic kéo xe
(khdng I4i xe hozic nap dién lai tai sinh). Phai @3t xe trén baing thir sau khi bing thir da dugc lam néng

1én ngay truére khi thir. Khéng dwrge kich hoat xe trong qua trinh ngam thuan hoa cho dén ngay trréc
khi bét ddu thr.
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6.4 Do vatinh toan trén co s& thir nghiém chay xe cé thé 4p dung (ADT)
D& do lugng tiéu thu hydro, xe thir phai dugc chay trén bang thr phu hop véi ADT duoc quy djnh cho
viing lanh thé (xem Phy luc A, Phu luc B hodc Phy lyc C). Phai do lwgng tiéu thy hydro bing mét trong
cac phurong phap dugc md t trong Phy luc D, Phy luc E hogc Phy luc F hodc bang mét phuwrong phap
khéc c6 a§ chinh xac tvong duong.
Lugng tiéu thy hydrd trén mot don vj quang dudng dugc xac dinh bing mét trong cac cong thirc sau:

22,414
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Trong d6:
Cr 12 lwgng tigu thy hydrd trén mat don vi quéing dudng, tinh bdng m*km c6 lién quan dén thé
tich & céc didu kign binh thudng (273 K; 101,3 kPa);
Crz 12 lwgng tiéu thy hydrd trén mot don vi quang dwdng, tinh bng kg/km, c6 lién quan dén khéi
leong;

Cra 2 lurgng tigu thy hydrd trén mdt don vi quang duéng, tinh bing MJ/km c6 lién quan dén ning
suéit tba nhigt;

L 1a quéng dudmg, tinh bing km;
byo 1 Iegrng tiéu thu hydrd & cac diéu kign binh thudng tinh bang | (273 K, 101,3 kPa);
w |4 lgng tidu thy hydrs, tinh béng g;
m 12 khéi lwong phén tir clia hydrd (2,016);
Qu 14 ning suét toa nhigt givi han dwdi clia hydrd (10,8 MJ/Nm?®).
6.5 Hiéu chinh c4c két qua thir cho FCHEV
6.5.1 Quy dinh chung
Luqn§ tidu thu hydro do duoc phai dugc higu chinh néu céc két qué thi ndy chiu &nh hudng cla can
bing nang lrgng clia RESS trong qua trinh thiv. Tuy nhién, khéng cén thiét phai higu chinh néu sy can
biing naing lugng clia RESS thda man dugrc cac didu kién trong 6.5.2.
6.5.2 Pham vi cdn bing ning lwgng cho phép ciia RESS
Khong c&n phai higu chinh cac két qua thir cho pham vi sau clia can biing naing lweng clia RESS:

|8Egess < 0,01 X Egp “@



TCVN 12508:2018
Trong d6
BEpgss 14 thay ddi nang lwong trong RESS qua ADT;
Ece la nang lvgng clia nhién ligu tiéu thy qua ADT.
Phai tinh toan AEggss phit hop véi Phy lyc J.
6.5.3 Quy trinh hidu chinh bing hé sé hi¢u chinh
Nha san xuét xe phai cung c4p hé sb higu chinh cho tinh toan Iuong tiéu thy nhién liéu & ABggss = 0.
C thé dat dugc hé sb higu chinh theo Phy luc K. Khi gia tri do khong phy thudc vao ABggss thi khang
¢&n phai higu chinh.
7 Trinh bay két qua

Két qué thir nghiém phai dwoc ghi phir hep véi cic quy dinh clia viing lanh thd. V& vi du xem Phy lyc I



TCVN 12508:2018

Phuluc A
(Tham khao)

Quy trinh thir & Nhat Ban
A.1 Quy dinh chung

Phy lyc A md ta céc quy trinh va céc didu kign c6 lién quan clia Nhat Bén (dang JC08) d& do lrgng
tiéu thy cla cac 6 16 con va 6 t6 tai hang nhe dwoc djnh nghta trong cac quy dinh clia Nhat Ban,

Cac quy dinh cla Nhat Ban dugc viét 13 “Thong béo m6 ta cac chi tiét clia cac quy dinh an toan cho
phuong tién giao théng duémg bd (Thdng bao No.019.2002 clia B dat dai, co s& ha ting, van tai va
du lich [MLIT]), Phy chuwong 42, “TRIAS 99-006" va “TRIAS 31- JO42(3)".

A2 Thir nghiém

A2.1 Bing thir

Khéi lgng quén tinh trong duong clia bang thiz phai dugce chinh @3t theo gi4 tri tiéu chuln clia khéi
legng quén tinh twong dwong dugc quy dinh trong cdt bén phai clia Bang A.1 theo khéi lugng thir clia
xe (khéi lirgng ban than ciia xe cdng vé&i 110 kg) dwoe quy dinh trong cdt bén trai clia bang. Hon nira
néu khong thé chinh dat duoc gia i tidu chulin clia khéi legng quén tinh twong duong trong cft bén
phai clia bang thi cho phép chinh dat khéi legng quan tinh tong duong trong mdt pham vi gira gia tri
tidu chudn da néu va gia tri tiéu chudn nay cong véi 10 %.

A:2.2 Thir nghiém chay xe c6 thé 4p dung (ADT)

Phai van hanh xe thi theo thir nghiém chay xe c6 thé 4p dyng (ADT). &' Nhat Ban 4p dung chu trinh
thir xe JCO8 [0 s dén 1204 s] dugc cho trong cac quy dinh clia Nh4t Ban. (xem Hinh A.1)

A.2.3 Khéi lvgng xe th

Khéi hegng xe thiz khi do sirc can chay xe va khi do tiéu thu nhién fidu trén bang thir phai 1a khdi lvong
ban than clia xe cdng voi 110 kg.

A3 Quy trinh thé

A3.1 Quy dinh chung

Phai thyc hign thudn hoa so b trén bing thir sau khi chinh dét tai trong trén dwdng da cho. Sau d6,
quy trinh thir phai dwgc thire hién theo so 8 dong chay thi nghiém trén Hinh A.2 hoZic A.3.

A3.2 Ché do khdi déng ngudi JCOB (JCOS CM)

Trong trrdmg hop khéi ddng ngudi, phép thir bét dAu ngay sau khi quy trinh ngam thudn héa quy dinh
(xem A.1). Ap dyng so @3 dong chay thir nghiém trén Hinh A.2.
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A3.3 Ché dd kh&i dong nong JCO8 (JCO8 CM)

Trong trwdmg hop khdi ddng néng xe phai & trong didu kign dwoc lam nong. Ap dung s db dong chay
thi nghiém trén Hinh A 3.

A4 Tinh ton quy trinh thir tiéu thy nhién ligu
Lugng tigu thy hydro do duwec tinh toan theo gia trj don vi yéu ciu. Xem 6.4.

Bang A.1- Khéi Iwong xe thir va gia trj tiéu chudn ciia khéi lirgng quan tinh twong dwong

Khéi lugng e this (ka) G“::’zr:”z::"h‘:::‘dm ol
~ 480 455
481~540 510
541~595 570
596~650 625
651~710 680
711~765 740
766~850 800
851956 910
966~1 080 1020
1081~1190 1130
1191~1 305 1250
1306~1 420 1360
1421~1 530 1470
1531~1 640 1590
1641~1760 1700
17611870 1810
1871~1980 1930
18912100 2040
2101~2210 - 2150
2211~2380 2270
23812625 2500
2626~2 875 2750
2876~3 250 3000
3251~3 750 3500
Tiép tuc véi d gia tiing 500 kg Tidp tyc vol 80 gia tang SOOL
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Bt dau

Thudn hoa trwde cho xe 60 km/h x 15 min + Mt phin clia JC 08
(10325 -1204 5)

!

Van hanh mdt ADT (JC 08 HM)
Do lrgng tigu thy hydro (Phy luc D, E hoéc F)

I

[ Hiéu chinh k&t qu thir (Phy lvc K)

[ Tinh todn va bidu thi két qué

Hinh A.3 - So' db déng chay thir nghi¢m JCO8 HM
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PhulucB
(Tham khéo)

Quy trinh thiv & Chau Au

B.1 Quy dinh chung

Dya trén cac yéu cAu phap Iy & Chau Au. Phy luc B quy dinh c4c quy trinh thudn héa so bd va thiét bj
thir c6 lién quan @& xé&c djnh legng tiéu thy hydro clia xe pin nhién ligu (pure FCV) va xe dign hybrid-
dién pin nhién liéu (pure FCHEV) khong nap dugc tir bén ngoai va véi FCHEV chi thuge loai M1 va N1
6 khdi Igng toan bd 16n nhét cho phép phi hop véi ISO 1176) 3500 kg.

CHU THICH 1:  Ngi dung cho trong Phy luc B chi gdm nhirng yéu té chii yéu & hidu dugc quy trinh. Cac i
dung chi tiét hon dugc dua vao céc didu 6 lién quan trong cac quy dinh clia ECE 101 va ECE 83.

CHU THICH 2:  Phy lyc B dyra trén c4c &n phdm sau ctia hal quy dinh.

- ECE 101: TransWP.29/GRPE/2004/2,30 thang 10 nam 2003;

- ECE 83; E/ECE/324 Rev. 1/Add.82/Rev.2/E/ECE/Trans/505, 30 théng 10 ném 2001.

Phy lyc ndy khang can thiét phai phan &nh céc siva ddi tiép sau di véi ECE 101 va ECE 83.

B.2 Thiét bj thir
B.2.1 Bing thip

Diéc diém, 49 chinh x4c, sy chinh dat ti va quén tinh, sy higu chuén va cac bwdc chudn bj cho bing
thir quy dinh trong ECE 83, Phuy lyc 4, 4.1, 5.1 va 5.2 va trong céc Phy lyc 4.2 va 4.3 cia Phy lyc 4.
Vigc didu chinh cAc thiét bj md phdng quén tinh déi véi cac quén tinh twong duong clia xe phai phir
hep véi Bang 1 (nhw da cho trong ECE 83, Phu lyc 4.5.1).
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Bing B.1-Quén tinh twong dwong cla bing thir xe cé lién quan dén khéi legng chuén clia xe

Khéi lwong chun cua xe thir Quin tinh tirong duong
{kg) (kg)
RW <480 455
480< RW < 540 510
540< RW <595 570
. 595 <RW <650 625
650<RW <710 680
710<RW <765 740
765 < RW < 850 800
850 < RW < 965 910
965<RW < 1080 1020
1080<RW <1190 1130
1190<RW <1305 1250
1305<RW <1420 1360
1420<RW <1530 1470
1530 <RW <1640 1590
1640<RW <1760 1700
1760 <RW <1870 1810
1870 <RW <1980 1930
1980<RW< 2100 2040
2100<RW< 2210 2150
2210<RW< 2380 2270
2380<RW< 2610 2270
2610 <RW 2270

B.2.2 Thiét bj thir cho cic phwrong phép do hydro

Céc thiét bj cy thé cho phurong phép do hydro, xem Bidu 5 va cac Phy lyc D, E va F.
B.3 Xe the

B.3.1 Quy djnh chung

- Xe thir phai & trang thi s&n sang hoat ddng, duoc xac dinh bdi nha san xuét véi toan bg trang bj dwec
cung cép theo tiéu chun,
B.3.2 Khéi lwgng thir
Khéi lugng clia xe thir (4m chi “khéi lwgng chun” trong ECE R 83; 2.2) phai la *khéi Ivgng khang chit
ti” chng véi mdt sé khdng dbi bing 100 kg. "Khéi lrgng khong chét tai" (xem ECE R83 2.2.1) Ia khéi

lgng clia xe cho v&n hanh, khéng c6 tai trong va nguoi, nhing cb thing chira hydro duqc nap ddy téi
90 %.
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B.3.3 Lépxe

Phi thyc hign cac phép thir véi cac I8p xe co chidu rong tiéu chudn do nha san xuat xe cung cAp.
Theo céch khac, c6 thé ap dung huéng din clia ECE 83, Phuy luc 4, Phy luc 3 clia Phu luc 4, 4.1.2,
nghta I& chi st dung chiéu rong I6n nhét clia cac chiéu rong tidu chudn hoac chidu rong 16 nhét trir di
mbt (trong trueng hop c6 nhidu hon ba chidu rong tigu chuan).

Ap suét hoi clia 6p xe phdi tuan theo thong s ky thuat ciia nha san xuét xe, nhung cling c6 thé dugc
téng én 6én 50% khi phép thir duec thyrc hign trén bang thiz xe c6 hai truc con lan (xem ECE 83, Phy
lyc 4,5.3.2).

B.4 Chu trinh thir

Chu trinh thir dugc 4p dung phat twong tw nhue chu trinh thir dugc huéng din cho phép thir Loai 1.
Phép thir ndy, bao gdm ca cac dung sai cho phép, duoe mb ta trong ECE 83, Phy Iyc 4, Phu lyc 1 cla
Phy lyc 4.

Chu trinh thir dugc cAu thanh béi Phan 1 14 chu trinh (d6 thi) gém c6 bén chu trinh d6 thj co ban va
Phén 2 I3 chu trinh (ngoai dd thi) nhw d& minh hoa mét cach don gian trén Hinh A.1 va dugc mo ta
trong Bang B.2.
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il

106~

8o

E
630 800 000 1200

CHU DAN
X Thoi gian, s
y Vintdc clia xe km/h
1 Phéin 1, chu trinh db thi
2 Phiin 2, chu trinh 46 thi
3 Chu trinh d6 thj co ban
Hinh B.1 - Chu trinh thir

Bang B.2 ~Théng tin chung vé chu trinh thir

Chu trinh @6 thi Chu trinh ngoai db thj
Van te trung binh 19 kmh 62,6 kmh
Van tée 16n nhét 50 km/h 120 km/h
Thai gian chay xe higudung | 4 x 195 s = 780 s (13 min) 400s (6 min, 40s)

B.5 Quy trinh thiv

B.5.1 Thudn héa xe

Xe phai durgre thudin héa phis hop voi didu kién ky thuat cia nha san xuat, theo sau Ia hai chu trinh thiy
dAu du lign tiép (xem B.4).
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B.5.2 Thudin héa xe
Sau thudn hda so bd phi hep véi B.5.1, xe phii dugc gilr trong mét phdng c6 nhiét d§ twong déi
khong thay @b gira 20 °C va 30 °C trong thei gian it nhal 14 6 h t6i khi nhigt do ciia chAt boi tron va
chét lam mat béing nhigt d6 phong + 2 °C. Néu c6 yéu cAu ciia nha sén xult, phai thie hién phép thir
khéng mudn hon 30 h sau khi xe 4 van hanh & nhiét d6 binh thweng clia xe.

B.5.3 Tién hanh thir
B.5.3.1 Quy trinh chung

Sau khi thuan héa so bé va thuan héa phis hop véi B.5.1 va B.5.2, phai van hanh toan bg chu trinh thie
phi hop véi B.4. Thiét bi thir phai tuén theo B.2 va xe thir phai tuan theo B.3. Céc yéu cAu sau day
phai dugc dap (ng trong qua trinh thir.

B.5.3.2 Didu ki¢gn bé sung
Nhigt 43 phai & gitra 20 °C va 30 °C, va 46 4m tuyét ddi & gira 5,5 g va 12,2 g H,Ofkg khong khi kho.
B.5.3.3 Thuee hign cic bwée clia chu trinh thir

Phai thuc hién phép thir phll hop véi c4c hwong dan clia nha san xudt xe: bat ddu voi kich hoat hé
théng ddy va theo sau |3 &p dung chu trinh thir. D& thich mg v6i cac dung sai cho phép cia chu trinh
thi, nén &p dung quy trinh do nha san xuét xe khuyén nghi.

Phai do lugng tidu thy khi s dyng mét trong céc phirong phap md ta trong Didu 5 va cac Phy lyc D,
Phy lyc E va Phy luc F. Trong trwdng hgp FCHEV, legng tiéu thy ndy phéi dugc higu chinh phd hep
v6i 6.5, néu chn thiét,
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Phuluc C
(Tham khéo)
Quy trinh thir & Hoa Ky

CA Cosé

Phy lyc C md ta quy trinh drgc khuyén nghj st dung & Hoa Ky va céc qudc gia khac st dung cac
phuong phép clia SAE (Hiép hoi cac k§ sw & t8) dé do tigu thy nhién ligu va pham vi hoat dong clia
FCV va FCHEV chay béing khi hydro nén. Phy lyc C tham khdo SAE J 2572:2006 nhte Ia tai ligu diéu
chinh riéng.

C.2 Quy dnh chung

Phuy lyc C huéng din c4c quy trinh thir théng nhét trén bing thir cho FCV va FCHEV duqec thiét ké aé
chay xe tr8n c4c drdng giao thdng cdng cong. Phu luc C khong &p dung cho céc xe c6 van tbe thép.
Huwéng dén vé do va tinh ton Iweng tidu thu nhién liéu va pham vi hoat dong dugc st dung cho hai
kiéu

- Phép thir tiéu thy nhién liéu “thanh phé” st dung chu trinh thir xe d6 thi trén baing thir xe (UDDS) v&

- Phép thir tiéu thy nhién ligu “dwong cao téc" str dung chu trinh ther xe tiét kiém nhién ligu trén dwdng
cao téc (HFEDS).

Phy lyc C chi bao ham FCV chay biing khi hydro nén va FCHEV cling chay béng khi hydro nén va ca
hai xe c6 mot h théng tich dign nap lai duoc (RESS) (4c quy hodic ty dién).

C.3 Théng tin thir chung
C.3.1 Chutrinh thir xe

Céc chu trinh thir xe dwge st dung cho thi xe do Co quan bdo vé mdi trrdng clia Hoa Ky (EPA) cung
c4p 1a chu trinh thir xe @6 thi trén biing thr xe (UDDS) va chu trinh thir xe tiét kiém nhiéu ligu trén
duong cao tbc (HFEDS). Phép thir tiét kiem nhign ligu trong db thj st dung UDDS dugr chi tiét héa
trong SAE J2572:2008, 6.1. Phép thir tiét kigm nhién ligu trén dwdng cao téc siv dung HFEDS dugrc chi
tiét hoa trong SAE J2572:2006, 6.2.

C.3.2 Trang thai nap cta 3c quy

Néu nang lugng hiwu ich cia hé théng 4c quylty dién ting lén hodc gidm di nhd hon hodc béng 1%
tdng néng lrong hydro do xe tiéu thy trong qua trinh thix thi khang cin thiét phai 4p dung phwong trinh
higu chinh, nghta la khéng cAn thiét phai tinh toan higu chinh néu

Bign ning dvpetich trirA

_Denningdgctentil | ¢ gy
Téngning lvang rhitn ligu ciéu thul ~ % €
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trong d6 <3 hai thay déi trong dién nang lrong dugc tich trir<e £pgss) va tdng nang lwgng nhién ligu
(H2) tiéu thy, dwgc bao cao dén mdt dhu chédm thap phan (vi dy 0,1 g), dwec thé hign bing don v
nang lugng (J). Gia tri givi han dudi clia gia nhiét tinh ddi voi khi hydro dwoc sir dung d8 bién i toan
b hydro dwc tiéu thy thanh cac don vj Ah, bing viée st dyng hé sé 120.000 Jig.

Duoc bidu thj dwsi dang ham lugng nang lgng hydro trén mot don vi khdi Iwgng, tinh toan dwgc thee
hién nhu sau:

13 Egess| s0.01xMx120000 (C2)
Trong d6

M Ia tdng khdi lwong clia hydro dugrc tidu thy trén méi pha clia phép thiryppsy¥uppsasveer tinh
béing g.

Tét ca céc gié trj khdi lwgng dugc bao c4o téi gi tri gan nhat 0,1g.

Tét ca c4c quang duémng dugc bao céo téi ba sé thap phan (0,001km).

Tét ca céc gid tr tiu thy nhiéu lidu dugc bao céo t6i gia tri gAn nhat 0,0001 kg/km;

C.4 Yéu clu cia thir nghiém

C.4.1 Didu kign cila xe

C.4.1.1 Quy djnh chung

Trudc khi b4t ddu thir nghigm va trong qué trinh thir, toan b didu kién va két cAu clia xe phai theo md
ta trong SEA J2572:2006, 4.1 va céc didu tiép sau, tht ca cac yau cAu phai tuan theo duoc trinh bay
dui aay.

C.4.1.2 Ondinh héa xe

Trude khi thir, xe thi phai dwoc n dinh héa theo quy dinh clia nha san xuét t6i thidu 14 1609 km
(1000 miles) nhung khéng [6n hon 9978 km (6200 miles) khi si dung chu trinh thir xe thiz nghigm bén
1au dwoc quy dinh trong CFR D& muyc 40, Phn 86, phy luc IV, doan (a) hodc mét chuong trinh twong
duong. D voi tét ca cac cdng vide chudn bj va thir nghidm phai sir dyng hydro tusn theo yau cu clia
nhién liéu do SAE hodc co quan c6 thdm quyén thich hop clia Hoa Ky (US) quy dinh va nhién ligu nay
phai tuan theo cling véi nhién ligu dugc chi dinh béi SAE J2179.

C.4.1.3 B9 phan phy ciia xe

Cac xe phai duoc thir cling véi cac bd phan phy théng thudng (gurong, thanh chén, bao hiém, v.v...).
Mot s6 chi tiét (vi du, nép may 0) co thd dwgrc thao ra khi can thiét vi ly do an toan khi thir trén ddng co
ké. Néu st dung mdt ngudn nhién liéu bén ngoai khong I4p trén xe d& thee nghiém, xe thir cé thé bao
gdm mat dau néi aé tiép nhan nhiéu ligu ti ngudn nhidn ligu nay.

C.4.1.4 Phykién

TAt ca cac phy kién phai dugc théo ra khoi xe.
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C.4.1.5 Khéi lwong thiv cta xe
Xe phal dugc thir & khéi lgng da chat téi ciia xe [khéi lwong ban than cdng voi 136 kg (300 Lb)).

C.4.1.6 Ldpxe

Phai st dung céc I5p xe do nha san xuat khuyén nghj. D6i voi thir nghiém trén dong le ké, cac ap
sudt clia 16p nén dugc chinh a3t ltic bit dAu phép thir & 4p sudt duoc sit dung a8 thiét 14p cac hé sé
13 trong trén duwdng clia baing thir xe (xem C.4.3) va khdng dugc vurot qua cac mire cn thiét cho van
hanh an toan. C4c 18p phai dwoc thudn hoa theo khuyén nghi cla nha san xuét xe, phai c6 quang
dudng chay xe tich Iy 13 100 km (62 d&m) va phai c6 it nhdt 12 50% chiéu sau ban ddu clia taldng con
fai 6 thé si dyng dugc.

C.4.1.7 Chét bdi tron
Phai sir dyng cac chét bdi tron cho xe dwgc nha san xuét quy dinh.

C.4.1.8 Phanh tal sinh

Néu xe c6 phanh t4l sinh , hé théng phanh tai sinh phai c6 kha nang dung dugc cho tt ¢ cac thir
nghiém trén biing thir, trir phép thir chay da trén dwdng thir. Néu mirc phanh tai sinh c6 thé didu chinh
dugc thi phéi diu chinh méc phanh ndy phil hop véi didu kién ky thuat clia nha san xudt trrérc khi thie
nghiém trén baing thir xe. V4n hanh ctia h¢ théng phanh t4i sinh khéng duoc 1am cho cac dung sai clia
van téc va thai gian virgt qua mire quy dinh trong chu trinh thir xe.

C.4.1.9 Kha ning ciia xe

Xe thir phai c6 kha néing duy tri cac dung sai clia van téc va quang dudng do cac chu trinh UDDS va
HFEDS yau cu.

C.4.1.10 Didu kign cia bd pin nhién ligu

BG pin nhién ligu phai dugc héa gia cing véi xe nhw da chi tiét héa trong C.4.1.2 hogic thudn héa
teong dwong.

C.4.1.11 Didu kign ciia &c quylty dign diy

Ac quyfty dign ciia hé théng dAy phai duoc héa gia ciing véi xe nhu da chi tiét trong C.4.1.2 holic
thuin héa.twong drrong. Xe phai co mot didm tiép can duoc d& do cac gi4 trj dong dign vao va ra thiét
b tich dién. C6 thé sir-dyng s6 chi thi dong dién tir mot ha théng do dong diér: I4p trén xe voi didu kign
1a c6 thé ching minh duoc dd chinh xac cia s6_chi thj (s6 doc) theo NIST (Vién tidu chudn va cong
nghé qudc gia) I3 + 1%.

C.4.2 DPldu kign méi treomg

Phai tién hanh tt c& c4c chu trinh thir v6i nhigt d6 méi trwong xung quanh & trong pham vi 20 °C dén
30 °C (68 °F d@én 86 °F).
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C.4.3 Bing thir xe

Str dyng mdt bang thir con Ian don 48 inch hoc thiét bj trong dwong la yéu cAu cho thiét bj thir FCV
va FCHEV. T4t ca c4c yéu té lién quan dén bang thir xe, déc biét A cac yéu chu v& kha nang, cAu
hinh, sy hiéu chudn, 1am néng va cac gia tri chinh dat dugc trinh bay tronng SAE J 2572:2006, 4.5 va
c4c didu tiép sau vién din cac ydu chu riéng khac clia CFR myc 40, Phén 86, doan 135-90 (i). Vigc xac
dinh céc hé sé tai trong cia bang thi xe phai theo quy djnh trong SAE J2264.

C.4.4 Dung cy do

TAt ca c4c yéu chu vé dyng cy do cho thir nghigm, bao gbm ca danh muc c4c dung cu va cac ydu
chu v& do chinh x4c clia dyng cu duge mb ta trong SAE J2572:2006, 4.6 va céc didu tiép sau. Toan b

sy higu chuin dung do phai dat do chinh x4c theo MST 16 £ 1,0 % kich thuéc thyuc ciia pham vi do
thich hop.

C.5 Thu thip céc diF ligu yéu ciu

Cac de ligu dugc thu thap vé xe, cac didu kign thir, dung cy do, nhién ligu tidu thy va kidu bang thir
xe, céc gia tr chinh d&t va cac két qua dugc chi tiét héa trong SAE J2572:2006, 5.1, 5.2 va céc didu
tiép sau.

C.6 Thirxe
€.6.1 Quy dinh chung

Stz dyng cac chu trinh thix xe do co quan bao vé& méi tredmg (EPA) clia Hoa Ky cung cp cho cac phép
thie.

C.6.2 Thir tiét kigm nhign ligu trong 46 thj

Chu trinh thir xe dwgc st dyng cho thir nghiém tiét kiém nhién ligu trong d6 thj d& minh hoa tran Hinh

C.1 m6 ta chu trinh thi¥ xe d8 thj va gm c6 mét loat cac ché dd nhu chay khéng tai khong I3p lai, ting

téc, chay nudi da va gidm téc theo cc trinh ty thdr gian khéc nhau trong khodng 1372 s nhw A chi tiét

héa trong chu trinh thir xe d8 thi trén bing thir xe (UDDS) clta EPA. Ndi dung chi tiét ddy du dugc dua

ra trong SAE J2572:2008, 6.1. Quy dinh dung sai clia vén tbc va tigu thu nhién ligu dugc xem xét cho
: chi trinh thir durgc md ta trong SAE J2572:2006, 6.3 va 6.4, ’
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St
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CHU DAN
X Thaigian, s
Y Vén téc clia xe, dam/h (mph)
Hinh C.1 - Chu trinh thi¥ xe si¥ dyng cho phép this tiét kiém nhién ligu trong 88 th]
C.6.3 Thir tiét kigm nhién ligu trén dwdng cao téc

Chu trinh ther xe dwgc st dung cho thir nghiém tiét kiém nhién ligu trén dudmg cao téc da minh hoa
trén Hinh C.2 m6 ta chu trinh chay xe duéng cao téc va gdm co mot loat cc ché @9 tang tbe khang lp
lai, chay nudi da va gidm tc theo cc trinh ti thori gian khac nhau trong khodng 765 s nhur da chi tiét
héa trong chu trinh chay xe tiét kigm nhién ligu trén dwong cao téc (HFEDS) clia EPA. Noi dung chi tiét
déy i dugc duwa ra trong SAE J2572:2006, 6.2. Quy dinh dung sai clia vén toc va tiéu thu nhién liéu
dugc xem xét cho chu trinh thir duwgc gici thiéu trong SAE J2572:2006, 6.3 va 6.4.
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C.7 Tiéu thy nhién li¢u clia xe
C.7.1 Phwong phap thie

Nhign figu do xe dugc thir tidu thy dugc xac djnh bing van hanh xe trén bang thir xe khi stz dyng cac
chu trinh thi xe da huéng dén.

C.7.2 Do tidu thy nhién ligu

Nhién liéu tiéu'thy dugc ghi dudi dang khéi lugng hydro dugc tidu thy trén quéng dwong di chuyén,
chinh x4c 14 tinh bang kg/km. C6 ba phuong phap xac dinh sy thay déi thyec clia khéi lwgng hydrd
trong qua trinh thir:

- Ap sudt va nhiét 46 dwoc &n dinh héa ddi véi binh ap lyc cb thé tich cb dinh dwoc 1y trwdc va sau
mbi phép thi;

- Phirong php trong luong @& can cac thing nhién ligu phy, va;

- St dyng mdt lwu lwgng ké nhién ligu thich hop.

Ba phuong phap nay duoc gidi thiéu chi tiét trong SAE J 2572,7.2.1,7.2.2va 7.2.3.
€.7.3 Tinh toan téc d5 tidu thy nhién ligu

Si dyng céc cong thirc 2 va 3 trong SAE J2572:2008, 7.3 @& tinh toén tiéu thu nhién ligu, dwoc tinh
bang kg/km d6i v&i xe trong @6 thj va thirxe trén dudng cao téc.

C.7.4 Cac hé sb ciia bang thr xe
Céc hé sb myc tiéu clia baing thir xe dugc xac dinh nhw da huréng dan trong SAE J2264.
C.7.5 Quy trinh thir bing thir xe cho phép do tiéu thy nhién li¢u trong dé thi

Tét ca céc chi tiét clia quy trinh thir bao gdm nap nhign ligu, &n dinh héa nhiét dd, chudn bj xe, chun
bj bang thi¥ xe v.v... cling nhw cac chi tiét clia thir nghiém can tién hanh dwgc mé ta trong SAE
J2572:2006, 7.5.1 dén 7.5.13.

C.7.6 Quy trinh thir béng thir xe cho phép do tiét kigm nhién ligu trén dwdng cao téc

Tét ca cac chi tiét clia quy trinh thir bao gdm nap nhién ligu, &n dinh héa nhigt 46, chuln bj xe, chudn
bj bang thir xe v.v... cling nhw cac chi tiét cia thir nghiém cAn tidu tién hanh dugc md ta trong SAE
J2572:2008, 7.6.1 dén 7.6.13.

C,'I/J Higu chinh tinh toan tiéu ihu ning lwgng do anh hudng clia ic quylty dién

B6i voi HCHEV, cAn thwc hign phirong phép higu chinh déi véi anh huéng clia Ac quyltu dién dén tisu
thy nhién ligu trong trurdng hop khi trang thai nap cudi ciing clia hé théng a4 tang 1&n hogic gidm di lon
hon 1 % so véi trang thai nap ban dAu clia hé théng. D6 véi trudmg hep khi c6 sy tang néng lvong &
4c quylty dién tic két thuc phép thi¥, nha san xuét c6 thé Iya chon khdng 4p dung tinh to4n higu chinh.
Nai dung chi tiét ciia c4c phuong phap tinh toan dwoc mb té trong SAE J2572:2006, 7.7 va cac didu
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tiép sau cho mot FCHEV dugc trang bj mot hé théng 4c quy cho phép thir (UDDS) trong d6 thi va cho
phép thir (HFEDS) trén dudng cao téc cling nhr cho treang hep mdt xe hybrid dwgc trang bi mt hé
théng ty dién.

C.8 Tinh toan pham vi chay xe

C.8.1 Quy dinh chung

Pham vi [ai xe clia mt FCV va mdt FCHEV dugc xé4c djnh t thir nghigm va cac phuong phép tinh
toén dwoc st dung d8 trién khai thong tin va tidu thy nhién ligu.

C.8.2 Pham vi trong dé th|

Pham vi trong @6 thj dugrc biéu thj bang km, dugc xac dinh bang 1y sb gita lugng nhién ligu sir dung
dugc (hidu khdi lvgng gitra tdng dung lugng nhién liéu va lugng nhién ligu khéng dugc sir dung) va

tigu thy nhiéu ligu trong do thj (tir SAE J2572:2006, 7.3 cdng thirc 2), {lién quan dén myc dich ghi nhan
clia Hoa Ky (US), xem CFR D& myc 40, Phin 600, doan 209-95 (b)(2)(i)).

€.8.3 Pham vi trén dwong cao téc

Pham vi trén dwémg cao téc, duoc bao bing kilomet, dwoc x4c dinh bing ty sé gitra lrgng nhién ligu
slr dung dugrc va tidu thy nhién figu trén dudng cao tée da higu chinh (tir SAE J2572:2006, 7.3 cbng
thirc 3) [lién quan dén myc dich ghi nhan clia Hoa Ky (US, xem CFR D& muyc 40, Phén 600, doan 209-
95 (d) (2)(1)-
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PhylycD
(Quy dinh)
Phwong phap ap suét

Hinh D.1 giéi thigu mot vi du v& dung cy do. Mét thing chira bd sung dirgc ding d& do tigu thy hydro.
Thiing bd sung phéi duge déu néi vao xe. D& thun hoa s bd, phai siz dung thiing chira dwrgc 1p dit
lic ban d4u hogic mgt ngudn hydro & bén ngoai nh da chi ra trén Hinh D.1.

Ap suét nap nhién ligu clia thiing bd sung phai dugc didu chinh theo cac gi4 tri do nha san xuét khuyén
nghi.

Yéu ciu ddi véi thing chira bd sung Ia phai biét dung tich bén trong ciia thiing va cac phy ting (cac
dwdng ng dan hydro chéng han) & phia d4u dong clia b didu chinh 4p suAt.

Phai c6 phuong tign d& do 4p suét va nhiét do clia khi bén trong. Sy thay i thé tich clia thing bd
sung trong qué trinh thi phai @ nhd d& khong anh hudng dén két qua thir.

CHU THICH:  Néu khng thé thé do dwqc nhigt a6 clia khi mt cach tyc tidp thi co thé sir dyng mét phuong
phép khéc, vi dy, phuong phap dwgc mé ta trong Phu lyc H.

CHU DAN

1 Cung cép hydro tr bén ngoai
2 BY didu chinh &p suét

3 Thing chira ban d&u

4 Hé théng pin nhién ligu

5 Dung cy do nhigt d

6 Thiing chira b sung

Hinh D.1 - Vi du vé dung cu do
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Bang D.1 - Vi dy vé thiing chra hydro diing cho phwong phép ap suét

Dung tich bén trong (do duerc) 40,8721
Vat liéu Thép Cr-Mo
Khi nhién liéu Hydro tinh khiét
Ap sust nap nhién ligu I6n nhét 14,7 MPa
Dudng kinh ngoai thiing chira x chidu dai ©232x 1170 mm
thiing chira
Khéi lrgng Khoang 42 kg
Quy trinh do dwgec mo ta nhw sau:

a) Ltc bét dAu van hanh do, phai do ap suét khi va nhigt 4o khi clia thiing chira,
b) Luic bt d&u van hanh do, phai do 4p suét khi va nhigt d¢ khi clia thiing chira bd sung. -

¢) Tigu thy hydro tinh theo khdi Iwgng, w, dugc bidu thj bing g, dugc tinh toan bing ap suét khi va
nhiét dg khi do dugc tredc va sau khi thi khi sl dung cac cong thire sau:

w=mx (n —ny) (D.1)

-2 Yp2)

v
=mX =X
"R B0 XTy

Trong dé

wla tidu thy nhién ligu tinh theo khdi lrong (g);

m 12 khéi lwong phén 1l cla hydro (2,016);

412 s8 phén t clia khi trong thing chia tai lic b4t dAu phép do;

nz 14 s6 phén tir clia khi trong thiing chira tai liic két thiic phép do;

V' 12 thé tich, tinh bing | clia doan 4p suét cao ciia thing chira hydro va; néu can thiét, clia cac

phy tiing (vi dy bd didu chinh &p suét, cc dudng éng diin hydro);

R 12 hing s khi 0,0083145 (MPa.lmol.K);

Py 14 &p suét, tinh bing MPa clia khi trong thing chira IGc bét déu phép do;

z1ahésbnénd Py, Ty;

Ty 14 nhigt @3, tinh bing K ctia khi trong thiing chiva ltc bt dAu phép do;

P, 1a 4p sudt, tinh bdng MPa cila khi trong thiing chira liic két thic phép do;

2z lahg sbnén & P, Ty

T4 14 nhiét 63, tinh béing K clia khi trong thiing chira liic két thic phép do.
Khi cling st» dyung mot dwémg éng cung cp hydro tac bigt khac voi dwong éng ding cho thing chiva
hydro trong phuong phap 4p sudt thi céc ap suét cung cAp khi trong ¢4 hai dwéng 6ng phai duoc duy
trl bing nhau sao cho khdng o6 dAu vio hodc d4u ra cira khi khi c4c Bwdng éng dwgc chuyén mach,
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Phu lyc E
(Quy dinh)

Phwong phap trong lwong

Hinh E.1 giéi thigu mdt vi du vé dyng cy do. S dung mét thiing chiva b sung d do tigu thy hydro.
Thiing chira bd sung phai dugc déu ndi vao xe. D& thudin héa so bg, phai st dyng thing chiza dugc
1&p @3t luc ban d4u hogc mdt ngudn hydro bén ngoai nhu 43 chi ra trén Hinh E.1.

Ap sudt nap nhién lidu phai dugc didu chinh theo gia trj do nha san suét khuyén nghi.

Phép do cin d¢ chénh lach vé& khéi lugng nhd va c6 thé chiu nh hudng clia rung sv @b vy va nhiét
d6 mai trudmg xung quanh. Do d6 phai ¢ bign phap thich hop d& gidm cac anh huéng clia cac yéu t6
nay, nhw ban giam chén, bd phén chén gio.

Khéi lugng clia thiing chira bd sung phai duqc gidm t6i mic téi thidu cang nhidu cang tét vi khéi legng
clia hydro dugce do kha nhd so v6i khéi lwgng clia thiing chiva,

!

e

1

CHU DAN
1 Cung c4p hydro tir ban ngoai
2 Bb didu chinh ap sudt
3 Thiing chira ban diu
4 Hg théng pin nhién ligu
§ Cén chinh xac
6 Thing chira b sung
Hinh E.1 - Vi dy v& dung cu do
Quy trinh ﬁo dugc mé ta nhw sau:
a) Do khéi lugng clia thiing chira bd sung truéc khi bét déu ADT.
b) Dau néi thing chiva bd sung. Ap suét clia didm d4u néi phal duge didu chinh sao cho hydro tigu thy
trong thir nghiém chay xe c6 thé &p dung (ADT) phai dugc cung cép tir thiing chia bd sung. Can phai
ngin nglra 46 chénh léch ap suét gitra cac dwdng dng dan nhidn ligu dnh hudng dén d3 chinh xéc clia
phép do.
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©) Tién hanh thir nghiém béing nap nhién idu ti thiing nhién lidu tir thiing chiva bd sung.
d) Théo thiing chtra bd sung ra khéi dwdng dng va do khdi lugng sau khi thir.

€) Tinh toan tiéu thu hydro theo khéi leong, w dwoc bidu thi bing g tir khdi long do dugc treec va
sau khi thi theo cong thirc sau:

W=g1-0: (E1)
Trong 86

g1 12 khéi lugng clia thiing chira, tinh bing g, lic bét ddu phép thi;

02 12 khéi lwong ciia thiing chiva, tinh baing g, lc két thic phép thir.
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Phulyc F
(Quy dinh)
Phwong phap lwu lvong

Hinh F.1, gi¢i thidgu mdt vi dy vé dung cu do.

Phai lap dat mat luu long ké 6& do lugng hydro duwgce cung cp cho hé théng pin nhién liéu trong quéa
trinh thr.

CHU THICH1: Nén higu chudn luu lugng ké véi hydro. Ciin bao céo vé nang cao @ chinh xéc. Xem thang tin
chi tiét trong SAE 2007-01-2008.

CHUTHICH 2: D5 chinh xéc clia Iuu lugng ké trong mot s6 trrdmg hep c6 thé bj anh hueng bi sy mach déng
trong dworng ng nhién ligu. Xem thong tin chi tiét trong SAE 2007-01-2008.

e

CHO DAN
1 Cung c4p hydro tir bén ngoai
2 Luuluwgng ké
3 Thing nhién ligu
4 He théng pin nhién ligu
Hinh F.1 - Vi dy v& dung cu do

Lugng tidu thy hydro tinh theo khéi lgng, w, dugc bidu thi bing g, phai dugc tinh toén bing 1y tich
phan leu lvgng theo cdng thirc sau:

beo= fy Qa(F.1)

W= b X

(F2)

s
22414

Trong d6
by 12 tiéu thy nhién ligu tinh theo thé tich, | & 273K, 101, 3 Kpa;
Q lalwu legng hydro do dugc trong phép thi, tinh béing Is;
tla thoi gian do;
m 12 khéi long phan ti clia hydro (2,016).
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Phu lyc G
(Tham khao)

Phwong phap dong dién

Phuong phap déng dign dugc thiét ké dé xac dinh Iugng hydro tiéu thy bing c4ch do dong dién du ra
t b§ pin nhién lidu. Dya trén nguyén Iy 14 s lrgng dong dién do mdt by pin nhién lidu pht ra ty 18 véi
lwgng hydro tiéu thy, ¢d thé xéc dinh lrong hydro tiéu thu bing Iy tich phan c4c gia trj dong dién. Tuy
nhién, phuong phép dong dign khong thir xac dinh lugng hydro khdng duwgc sir dung trong phat ra
nang lrgng, i dy, hydro dwgc sir dung cho lam sach va tdn thét do thdm thAu. Vi thé, néu cac tén thét
dwqc xac dinh |2 dang k&, can str dung mdt phurong phép do tiéu thy hydro khac.

Hinh G.1 gi6i thidu mdt vi du dung cy do. Phai I4p it mt cam bién dong dién trén day dén ra clia bd
pin nhién ligu tai mét diém g&n bd pin nhién ligu.

Trong trrdng hop mt cdm bién déng dién kidu kep chit nhay cdm véi anh hudng clia dong dién va tir
trdng 16n thl nén chd ¥ trénh anh hwdng ndy va bao dam rang khéng c6 khe hér hodc vét la trong
viing kep chat khi l&p cam bién, va bét cir sy dich chuy&n nao cling phai dugc bu lai.

Mgt cam bién déng di¢n phai dwgc Iwa chon sao cho, ngoai viéc théa man dd chinh xac do, cdng suét
vao va tAn suét I4y mdu clia cam bién co thé hoan toan x4c dinh duwoc cac bién dbi clia dong dign do
céc bién @i trong clia ADT géy ra.

CHU DAN

1 Thing nhién ligu

2 He thdng pin nhign ligu
3 Cam bién dong dign

4 Truyén ddng (bing) dién

Hinh G.1 - Vi dy vé& dyng cu do
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Tir gia trj dugc |y tich phan clia dong dién trong phép thir xe 4p dung, lugng tidu thy hydro tinh theo
thé tich,bi, bidu thi bing | (khi nhigt 60 va &p suét méi trrong xung quanh 273K va 101,3 kPa) dugc
tinh theo cong thirc sau:

22418

o
b= Jy e

xn (G.1)
Trong 46
I 1 dong dign ciia b pin nhién liu, tinh bing A;
t 12 théi gian do;
v 12 sb dign tir hoa tri (2 dién tir);
F 12 hing sb Faraday 9,6485 x 10%, tinh bing C/mol;
n 14 sb &c quy trong bd pin nhién ligu.
Str chuyén ddi tir thé tich tiéu thu nhién ligu sang khdi lvgng dugc x4c dinh theo cong thirc sau.
webixzie (62
Trong d6
w14 tiéu thy nhién ligu tinh theo khdi leong, tinh bing g;

m  1a khéi lrong phén tir ciia hydro (2,016).
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Phy luc H
(Tham khdo)

Xac dinh céc diém do nhiét dd bé mit cla thing chiva

H.1 Quy dinh chung
_Phy luc H, md ta phuong phap xéc dinh céc didm do nhigt 4o bé mét clia thiing chira va thdi gian
ngam thuén héa thiing cho phirong phéap 4p suét.
H.2 Didu kign thir
Didu kién mdi trerdng xung quanh nhw nhiét dd va 4p sut khi quyén trong phong thiz phai tuan theo
céc digu kign thir tidu thy nhién liéu theo FCV.
H.3 Phwong phép thir
H.3.1 Thiét bj thir

Phai str dyng mGt may phat c6 lu luong tidu chudn co khd nang phét ra mdt dong hydro &n dinh &
lwu Iwgng khdng i frong pham vi £ 1 % so véi gia tri 3t va c6 kha néng hgp nhét leu lrong (xem
Hinh H.1).

Nhu da chi ra trén Hinh H.2, thing chira thir phéi dugc gén cac cam bién nhigt d9 dé do nhiét do bé
m3t bén ngoai clia thiing. Phai gén cac cdm bién & cac diém cach d&u nhau va bé trf trén khodng hai
phan ba chidu dai toan b clia thiing chuin. M&i cam bién phéi duge thir mat vat lidu céch nhigt a&
gidm t6i mec téi thidu dnh hudng cla nhigt do khi quyén va phai duoc a3t tiép xtic hoan toan véi bd
mit thiing chira.
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sl

S — |
7

CHU DAN

1 Thing chira thir

B9 diéu chinh 4p sudt
B9 diéu khidn &p sudt
Vol phat am thanh
Bom hat

Hydro

N~ @ o & © N

May phat c6 luu irong tigu chudn

Hinh H.1 - Vi dy v& méy phat c6 lwu lwong tidu chuin

14

T
2l
My H
]
M &

4

21

CHU DAN
1 Thing chira thir
2 Day thing chiva
3 Cam bién nhigt do
4 Thing chira thir
Mi=Ms Céc diém do nhiét d6
a  XAp xi 2/3 chidu dai toan by
b Chidu dai toan b clia thiing chira
Hinh H.2 - Cac diém do nhigt dd trén thing chira thir
Quy trinh thir dwgc mé ta nhu dudi day.

a) Ngam thudn héa thiing chira thie trudc khi thiv tai khi nhiét dd khi bén trong 8n dinh 6& xem xét nh
huéng clia diém do nhigt o bé mét clia thing chira,
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b) Kich hoat may phat ¢6 luu lugng tiéu chudn d& xa hydro tir thing chira & luu lugng khong ddi.
Phai chinh dit Ieu lwgng, thdi gian do va ap suét ban déu clia hydro twgng tw nhir phép thir tidu thy
nhién ligu dugc ap dung.

c) Tiép lyc cac phép do ngay sau khi két thiic qua trinh xa hydro trong khi thing chira dang duoc
ngé&m thuan hoa,

d) Tinh toan lugng hydro xa ra, w, dugrc tinh bing g, biing cach &p dung ap sudt va nhigt 4§ do dugc
theo cong thirc sau:
v [ P e
w=mx2 x(m—u—m) (H1)
Trong d6
m 14 khéi lrong phan ti clia hydro (2,016);

V14 thé tich, tinh bing | clia doan 4p su4t cao trong thing chtra hydro va, néu cin thiét, cac phy
tiing (vi dy c4c by didu chinh ap suét, cac dwong bng din hydro);

R 12 hing s8 khi 0,0083145 (MPa.Umol K);

P, Ia ap suét, tinh bing MPa ciia khf trong thiing chira lic bat d4u do;
T, 1a 4p suét, tinh bang K clia khi trong thiing chira liic b4t du do;

P, 14 4p suét, tinh bing MPa clia khi trong thimg chira liic két thic do;
T, 1a 4p suét, tinh biing K clia khi trong thiing chira ltic két thac do;
zylahgsbnén & Py, Ty;

213 hé sdnén & Py, Ty

€) Xéc dinh sai sé clia lugng hydro tinh toan dugc trong d) da néu trén biing cach so sanh véi gié tri
hep nhét clia c4c I lwgng tidu chudn. V@ biéu db sai s6 clia mdi diém do nhist 4o dbi voi théi glan
ngam thuéin héa nhu da minh hoa trén Hinh H.3. Lya chon viing (didm) & d6 sai sb hdi ty xung quanh
0 % cho mdi dwong clia mdi didm do clia thiing chtra. Thoi gian twong (ing véi viing duoc lya chon
duge xac dinh 14 thoi gian ngam thuan héa cho méi diém do nhiét d4.
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CHUDAN
X Théi gian ngam thun hoa
Y Sai sb so véi gié tri dugc hep nhét clia cac luu lugng tidu chuln (%)
1 Thing chira ther
M;-M; Cécdiém do nhigt 4o

Hinh H.3 - Vi dy v& sal s6 a8l v&i thai glan ngam thudn héalcac diém do
f) Trong cc trwémg hop khi thiing chira trdi qua mdt pham vi rong cac didu kién nhw luu Iwgng, thei
gian do va &p suét ban ddu clia hydro, I3p lai cac budc b) dén e) trong cac didu kien khac nhau, V&
bidu @8 cac dw ligu sai sé clia phwong phap &p suét dbi véi cac didm do nhist d6 trong cac didu kign
thir khac nhau. Thu dwgc sy phan bb sai s clia phurong phap ap suét cho méi didm do nhigt Go.
Chinh dat céc didm & d6 nén gén c4c cam bién nhigt d9 dé dat téi pham vi sai s + 1 %.Hinh H.4 giéi
thigu mot vi dy vé bidu @d.
Khi mot sai s6 dwgc dy tinh trong do nhigt dd do sy chénh léch clia nhiét d6 khi trwdc va sau phép thir
thi thiing chira nén duoc ngédm thudin héa di murc téi khi nhigt 4o khi trong thiing chira béng nhiét d§
méi tredng xung quanh sao cho o6 thé xéc dinh duwgc long tigu thy hydro tir ap suét va nhiét 4o clia
khi sau khi ngam thudn héa.
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© <
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CHU DAN
X Vj trf clia c&m bién trén thiing chéra (%)
Y Sai sb so véi i tr dugce hop nhit clia c4c luu lugng tigu chudn (%)
1 Lugng thoét ra 500 | (binh thuémg), 4p suét ban ddu clia thing chira 14 MPa
2 Luong thoét ra 500 | (binh thudng), &p suét ban ddu cla thing chiva 8 MPa
3 Luong thoat ra 500 (binh thudng), &p sudt ban dAu ciia thing chiva 5 MPa
M;-M; Céc didm do nhigt do
Hinh H.4 - Vi du v& sai sé d6i véi cac didm do trong pham vi rang
ctia 4p suét ban d4u trong thang chira
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Phy lucl
(Tham khao)
Két qua thir tiéu thy hydro ciia xe thiv
Ngay Dia diém thir Ngui chiu trach nhigm
Xe thir:

Tén va mau (model):

S6 khung:

Téng sb dam: km
Khéi lrgng clia xe. kg
Khéi Iwgng quan tinh trong dwong (gia tri aat): kg
Truyén dong:

CHUTHICH Néu xe durgc sira ddi thi didu kién chinh d& bang thir xe phil hop v6i 6.1.4, chi tiét v& sira déi.

Ap suét 16p clia céc loai bénh xe:. kPa
RESS:

Dung lugng danh dinh: WhBién ap danh dijnh : A}
Dung cy do tiéu thy hydro:

Thiing chira hydro cho phirong phép 4p suét . Thé tich bén trong Phy luc D...

Thiing chéra hydro cho phurong phap 4p suét (bao gém ca phy tling): khdi
lwgng....
Can: Mdu (Model):
Luu lwgng ké: Mau (Model).
Kidu:

.., Khd naing doc téi thidu:.. g, Khi legng do 16n nhét: .........coee kg

Két qua thi:ADT:

Thei glan bét déu: h min

Ap suét khi quyén trong phang thi:

Quang dudng chay:. km
Phuwong phép ap sudt Ap subt, nhidt 46 thing chira
(Trwéc thi). MPa, °C
(Sau thtr) MPa, °C
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Phuong phép trong lwgng Khéi lvong thing chira (Trwoc thip)...........0, (Sau thiF)........... g

Phwong phap luu lwgng Lwu lweng cung cép cho xe..... ...l at 273K, 101,3kPa
Luong hydro do dugc: .. vl
AERESS:. Wh

CHU THICH

Néu cac két qua do dwoc higu chinh khdng phii hop véi 6.5, hdy tinh toan lwgng tiéu thy hydro nhi dugc migu
ta trong Phy lyc K.

Lurgng tiéu thy hydro..........g  Lugng tiéu thy hydro (trén don vj thé tich)............kmJI (binh thurdng)
Luong tiu thy hydro (trén don vi khdi lvgng: kmvkg
Lugng tidu thy hydro (trén don vj calo). Ke/MJ
Nhén xét:

42



TCVN 12508:2018
Phu luc J
(Quy dinh)
Tinh toén pham vi thay dbi cho phép ciia RESS
J.1 Quy dinh chung

Sy thay d8i nang lwgng cho phép clia RESS tinh toan bing cang thirc (4) cé thé dugc viét lai nhu sau
khi st dung nang suét tda nhiét thyc (NHV) ciia nhién ligu.

18Eggss| € 0,01 X Jypy XMy X 3600 (J1)

Trong d6

AEgess 14 d6 thay 6bi néing lugng clia RESS qua ADT, tinh toan béing Wh;

Jyaw 12 n3ng suét clia nhist thyrc (cho méi phan tich nhign ligu tidu thy);

Myuer 14 tdng khéi legng nhién ligu tiéu thy qua ADT, tinh biing kg.
Déi véi cac &c quy hodc tu dién, sy thay ddi naing igng cho phép nay c6 thé dugc biu thi nhu dwgc
quy dinh trong J.2 va J.3.
J.2 Acquy
Can béng néing lrgng trong mét &c quy qua ADT, AE, tinh bing Wh, c6 thé durc tinh toan tir c&n bing
nap dién do dwoc,AQ va duoc biéu thj nhe sau:

AEy-0Q X Vy(J-2)

Trong d6

AQ la can bing nap dién cla 4c quy qua ADT, tinh bing Ah;

T, |a dién ap danh dinh clia hé théng &c quy, tinh bing V

CHU THICH: % nghia 4 cling mdt dién 4p nhu @ign 4p danh dinh trong TCVN 12503-1 (ISO 12405-1) hosic
TCVN 12503-2 (1SO 12405-2).

Déi véi mot &c quy, cong thire (J.2) 06 thé dugc viét nhu sau:

[aQl 2001 x

ke 3600 (43)

Jwire ¥Rpue

J3 Tudién

St thay dbi nang lwong dugc tich tri trong mot tu dign qua ADT, AEc, tinh bing Wh dugc bidu thi nhw
sau:

8E, = £ (Vyinar”} X Vinieza” X 3600 (.4)
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Trong d6
C 1a dién dung danh dinh ciia ty dién, tinh bang F;
Vina 14 dign ap & curc clia ty dién lic két thic phép thix, tinh béng V;
Viota 1 dién ap & cye clia ty dién ic bét dau phép thir, tinh bang V
DGi voi mot ty dién 6 thé, viét lai cang thire (J.4) nhu sau:

s B e x
[Vrtnas” = Vinieza’| = 0,00 x ZREZ D0 (15)
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Phu luc K
(Quy dinh)

Phwong phép hiéu chinh tuyén tinh khi sti» dung mgt hé sé higu chinh

K. Quy dinh chung

Phy lyc K md ta quy trinh tinh toan d& xac dinh tiéu thy nhién liéu & AEgess = 0.

K.2 Phwong phap hiéu chinh tiéu thu nhién liéu
K.2.1 Dy ligu yéu ciu cho hé sé higu chinh

Phai 13p lai phép thir tiéu thy hydro vai 14n 82 xac dinh hé sb hiéu chinh dwgc quy dinh trong K.2.2.1
(xem Hinh K.1). AEgess phai dwgc do trong qua trinh thir. SOC va AEgess nén & trong pham vi binh
thudmg do nha san xuét xe quy dinh.

CHU THICH: C6 th& st dung can biing nap di¢n thay cho can bing niing lrgng trong trwdmg hop céc ic quy.

X discharge charge

CHU DAN

X Cén béing nang lvgng (Wh)
Nhién ligu tigu thy (Me)
ox ui lidu (Ci, Mgy)
Pudng do so bd d& xAc dinh hé sb higu chinh
Kue
Gia trj do dwgc A(Cq, Mer)
Gla tr hiu chinh (Mgs) = Mes — Kue XCs
Hinh K.1 - Vi du vé cic di¥ ligu dwoc thu thip tir ADT

- <

[EN PRI Y
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K2.2 Higu chinh
K221 Hg sé hiu chinh

Heé s higu chinh lurng tidu thy hydro, Kue, tinh bang g (Wh) phai duoc tinh toan theo cdng thirc sau:

Trong d6
Mg; 1 lwgng tiéu thy hydro clia phép thit, tinh biing g;
Cila can béing néng lugng & phép thi¥ tiéu thy hydro, tinh bing Wh (st dung don vi nhd nhét);
N 13 s6 lwgng cac dr ligu.
K.2.2.2 Tiéu thy hydro & (AEgess= 0), Mec
Lugng tiéu thy hydro & (AEgess = 0), Mec dugrc ti biéu thi bing g, thu duge cong thire sau:
Mge = Mg, ~ Kys X C;
Trong 46
Me. 13 lirong tidu thy hydro, tinh béing g;

C, Ia can béing néing lugng clia &c quy, tinh biing Wh (siz dyng don vi nhd nhét).
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Thw myc tai liéu tham khao

[1] TCVN 12503-1 (ISO 12405-1), Phuong tién giao théng duong b chay dién — Diéu kign ky thuat vé
thi¥ nghism ddi véi hé théng va bo &c quy kéo lithi-ion — Phan 1: Ung dung/Thiét bj cong suét lém.

{2] TCVN 12503-2 (ISO 12405-2), Phuong tién giao théng dudng bp chay dién — Diéu kién ky thuat
v8 thi¥ nghiém ddi véi hé théng va b6 &c quy kéo lithi-ion — Phén 2: Ung dung/Thiét bj néng rong cao.
[3] Announcement that Prescribes Details of Safety Regulations for Road Vehicles (Ministry of Land,
Infrastructure, Transport and Tourism [MLIT] Announcement No.619, 2002 ;) Attachment 42.

[4] TRIAS 99-006 (TRISA is available for purchase at JASIC HP [http:/fwww.jasic.org/e/08_
Ppublication/bb/20_handbook.htmj).

[5] TRIAS 31.J042 (3).

[6] ECE 83", Uniform provisions conceming the approval of vehicles with regard to the emission of
pollutants according to engine fuel requirements (Quy djnh théng nhét cho phé duyét xe vé st phét thai
céc chét gay 6 nhiém theo yéu céu ctia nhién ligu dong co).

[7) ECE 101", Uniform provisions conceming the approval of Ppassenger cars powered by an internal
combustion engine only, or powered by a hybrid electric power train regard to the measurement of the
emission of carbon dioxide and fuel ion and/or the of electric energy
consumption and electric range, and of categories M1 and N1 vehicles powered by an electric power
train only with regard to the measurement of electric energy consumption and electric range (Quy dinh
théng nhéit cho phé duyét céc 6 t6 con chl chay bing dng cor dét trong hodc chay bing b6 truyén dong
dién co hybrid vé phép do chét phat thai cacbon dioxit va tiéu thy nhién liéu va/hodc phép do tiéu thu
dién nding liomg vé tAm hoat dong dién, va phé duyét cic xe logi M1 va N1 chi chay bang bo truyén
dong dign — co vé phép do tiéu thy dign néing va tm hoat dong dign).

[8] SAE J2263, Road Load Measurement Using Onboard Anemometry and Coast down Techniques,
(Phép do tai trong trén dudng khi st dung phong téc ké I3p trén xe va ky thugt chay xe theo da).

[9) SAE J2264, Chassis Dynamometer Simulation of Road Load Using Coast down Techniques, (M6
hinh tai trong trén duong ctia baing thir khi st dung ki thuét chay theo da).

[10]  SAE J2264, Chassis Dynamometer Simulation of Road Load Using Coast down Techniques,
(Quy trinh ky thuét duwoc khuyén nghj cho do tiéu thy nhién ligu va tdm hoat dong ctia céc xe dién pin
nhién ligu va xe dugc pin nhién ligu hybrid chay béng khf hydro nén).

[11] SAE J2719, Hydrogen Fuel Quality for Fuel Cell Vehicles (Chét long nhién ligu hydré ding cho
xe dién pin nhién ligu).

" Ba c6 TCVN 6785:2015 tham khao ECE 83 “Phuong tién giao thong dwmg bg - Khi théi gay 6 nhiém tir 6 t&
theo nhién ligu diing cho ddng co — Yéu cau va phurong phap thir trong phé duyat kidu".

D c6 TCVN 7792:2015 (tham khdo ECE 101) *Phurong tién giao thang dwdng bd - Phuang phap do khi thai
CO, va tiéu thy nhién ligu vashogc tiéu thy néing Irong dign cho 6 t con dwgc din dong biing hé dn dong hybrid
dign va phuong phép do tidu thy néing lgng dign cho xe loai M1 va N1 dugc déin ddng bang hé din ddng dién —
Yéu chu va phuong phap thi trong phé duydt kidu".
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