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L&i néi dau
TCVN 13556:2023 hoan toan twong dwong I1SO 9288:1989,
TCVN 13556:2023 do Vién Vat liéu xay dwng - B6 Xay dung bién

soan, Bo Xay dwng dé& nghi, Téng cuc Tiéu chuan Po lwvong Chét
lwgng th&m dinh, B6 Khoa hoc va Cdng nghé cong bé.
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Loi gigi thiéu

Tiéu chudn nay & mét phan clia bd tiéu chudn vé thuat ng lién quan t&i Iinh vie cach nhiét.

B9 tiéu chuén sé bao gom cac tiéu chuén sau:

TCVN 9312:2012 (1SO 9251:1987), Cach nhiét - Diéu kién truyén nhiét va cac dac tinh cda vat liéu
- Tl vieng

TCVN 9313:2012 (1ISO 7345:1987), Cach nhiét - Cac dai lwgng vat Iy va dinh nghia.

ISO 8228, Thermal insulation - Thermal insulating materials and products - Vocabulary (Cédch nhiét -
Sén pham va vat liéu cach nhiét - Ttr ving).

ISO 9346, Hygrothermal performance of buildings and building materials - Physical quantities for mass
transfer - Vocabulary (Ddc trung nhiét 4m cua vat liéu xay dung va toa nha - Céc thong sé vét Iy vé
chuyén khéi - Tte vung).
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Cach nhiét - Truyén nhiét bang blrc xa - Cac dai lwong vat Iy va
dinh nghia

Thermal insulation — Heat transfer by radiation — Physical quantities and definitions

1 Pham vi ap dung

Tiéu chudn nay dinh nghfa cac dai lwong vat Iy va thuat ng trong Iinh vire truyén nhiét lién quan téi

trao ddi nhiét bang blrc xa.

2 Tai liéu vién dan

Céc tai liéu vién dan sau 1a can thiét khi &p dung tiéu chudn nay. Ddi véi cac tai liéu vién dan cé ghi
ndm céng bé ap dung thi p dung ban duoc néu. Déi véi céc tai liéu vién dan khéng ghi ndm céng bé

thi 4p dung phién ban méi nhét, bao gdm ca ban stra déi, bd sung (néu cd).
TCVN 9313:2012 (SO 7345:1987) Céch nhiét — Céc dai luong vat Iy va dinh nghia

3 Thuat ngi¥ chung

3.1 Birc xa nhiét (thermal radiation): Birc xa dién tir phat ra tir bé mat clia vat khong trong suét hodc
ttr phan t&r bén trong khéi ban trong suédt.

Blrc xa nhiét phu thudc vao nhiét d6 va cac dic tinh blrc xa clia vat phét xa. Theo quan diém vé nhiét
thi dai bwérc song ndm trong khodng tir 0,1 pm dé&n 100 pm (xem Hinh 1).

Birc xa nhiét
~ 0,1 pm - 100 pm
* > Blre Xa mat trovi
) 4~ 0,1 pm —3 pm
Ao 104 107 102 10" 10° 10+ 102 103 Buwdc séng (um)
y 101 1072 408 10" 105 10® 10V Tén sé (s)
Héng ngoai T ngoai
~ 0,7 pm — 1000 um ~0,4 pm =10 ym

Anh séng nhin thay
~ 0,4 um - 0,7 pm

Hinh 1-Phd séng dién tw
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3.2 Truyén nhiét bing birc xa (heat transfer by radiation): Sy trac ddi nhiét ning giCra cac vat thé (dat
cach xa nhau) bang séng dién tcr.

Qua trinh trao d8i nay co thé xay ra khi cac vat thé cach xa nhau bdi moi trwdng chan khéng, moi
trueng trong sudt hodc ban trong suét. D& danh gia sw trao ddi nhiét blre xa thi can phai biét vat khong
trong suét hodc ban trong subt phat xa, hap thu va truyén birc xa nhw mét ham clia ban chat vat thé, vi
tri twong ddi va nhiét do.

3.3 Phan loai cac thuat ngiv vat Iy lién quan dén birc xa nhiét
Cac thuat ngi¥ vat Iy lién quan dén birc xa nhiét dwgc phan loai theo hai tidu chi:
- Phan b6 phd blrc xa
- Phan bé theo khang gian (hwéng) cla birc xa.
Céc thuat ngi vat ly bao gom:
Toan phan (total), khi lién quan dén toan bd phd birc xa nhiét (ky hiéu nay cé thé dwoc dé an);
Phé hoac don sic (spectral or monochromatic), khi lién quan d&n mét khoang quang phd co tam la
bwéc song A,
Ban cau (hemispherical), khi lién quan dén tit ca cac hwéng ma bé mat vat thé co thé phat xa hodc
nhéan blrc xa;
Hwéng (directional), khi lién quan dén huéng lan truyén bire xa dugc xac dinh bdi goc khéi theo mét
huwéng cho trwée.

3.4 Phan loai vat liéu theo lan truyén birc xa

M6i trwong khdng trong sudt (opaque medium): Mai treeng khong lan truyén bét ky phin blc xa
nao chiéu téi.

Sw hép thy, phat xa, phan xa bl xa c6 thé dwoc xem nhu hién twong bé mét.

Mai trwéng ban trong sudt (semi-transparent medium): Mai truéng ma birc xa chiéu téi tit dan bén
trong vat liéu do suw hap thy hay tan xa, hodc két hop ¢ hai,

Sw hap thy, tan xa hoac phat xa ctia birc xa 1 hién twong khéi (thé tich).

Cac tinh chat birc xa clia mdi treong duc hodc ban trong sudt nhin chung [a mét ham cla phan bé phd,
huwdng birc xa chiéu tdi va nhiét do clia méi trwomg.

CHU THICH: VAt ligu cach nhiét thang thwerng 1a mat mdi tredng ban trong sudt.

4 Céc thuat ngir lién quan t&i bé mat tiép nhan, lan truyén hoic phat xa birc xa nhiét

Thuat ngiv Ky hiéu | Bon vi (bao gém ca
d4u nhan hoic chia)

4.1 Lwu lweng dong birc xa nhiét; thong lweng blre xa (radiant ® "
heat flow rate; radiant flux)
Luu lwong déng nhiét phat xa, lan truyén hodc tiép nhanbdi mot hé

& dang song dién tcv.

CHU THICH: Thuat nglx nay chi dai lwong bikc xa ban ciu toan phan

8
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Thuat ngiv Ky hiéu | Don vj (bao gom ca
dau nhan hoic chia)

4.2 Cwong do toan phan (total intensity) In Wisr
Lwu lwgng déng birc xa nhiét chia cho goc khéi theo hwénga:

L0

)
4.3 Dai lweng bire xa toan phén (total radiance) Lg Wi(m?.sr)
Luu Iwong dong bire xa nhiét chia cho goc khdi theo hudngd va
dién tich phap tuyén chiéu theo hiweéng nay.

L0
2™ 30 8(Acosh)

4.4 Lwu lwong dong nhiét biec xa phd (spectral radiant heat flow | & W/m
rate) Wipm
Lwu lwgng dong birc xa nhiét chia cho khodng quang phd c6 tam I3
buéc song A.

022

—AA

4.5 Cwong do phd (spectral intensity) lna Wi(sr.m)
Cuwdng dd toan phan chia cho khodng quang phd co tam la budc Wi(sr.um)
song A.

L o

177 E7N
4.6 Birc xa phé (spectral radiance) Loa W/(m?.sr)
Blrc xa toan phan chia cho cho khodng quang phd c¢é tam 13 buéc Wi/(m?.sr.um)

song A.

CHU THICH:
1. M8i dai lwgng phd 4, déu co méi lign hé t6i dai lwong todn phinA teong (ngnhu
sau:
8A e
Ay = Ta{hﬁac A= Il) Ay dA
M&i dai lwgng theo huéng Ag déu c6 méi lién hé t&i dai lwgng ban ciu A twong
rng nhu sau:

iy

34 s
An= EhOéCﬂ= fﬂ=‘uﬂndﬂ VaAm= ETETN

hodgcA= [, [ Amadrd

2. Blrc xa toan phan va blc xa phé 12 cac dai legng cb huéng (vécto) duge xac
dinh tai tirng diém khéng gian cd bl xa (xem Hinh 3), cac gia trj nay phy thude vao
dién tich bé& mat sir dung d& xac dinh céc dai lwgng d6. Cac ngudn bivc xa véi hdng
sb Ly duwgc goi 3 ddng hwéng hodc khuéch tan.

Cuidmg d6 ciing 1a cac dai lwgng ¢ hiréng nhung 13 cac dai lvong lién quan dén bé
mét (xem Hinh 2),
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Thuat ngi Ky higu | Bon vj (bao gém ca
dau nhan hodac chia)
Dang bic xa (toan phan hodc phd) khéng phai la céc dai lwong cd hwéng va la cac
dai lrgng lién quan téi bé mat.
4.7 Mat dd birc xa phd ciia vécto lwu lwong dong nhiét (spectral dra W/(m?2.um)
radiant density of heat flow rate vector)
Gra = Loadd0
1=4m
4.8 Mat do bic xa toan phan clia vécto lwu lwgng dong nhiét Gr Wim?
(total radiant density of heat flow rate vector) W/m?
@
g, = j f LoaBdQ dA
0 f=4m
4.9 Mat dd birc xa phd cla lwu lwgng dong nhiét (spectral radiant Gran Wim®
density of heat flow rate) (theo hwong 1)
W/(m?.um)
Gran = TGrp = f LopA.7 d0
N=4n
4.10 Thanh phén cung chiéu véi mat d¢ birc xa phé cda lwu | gy, Wim?
lwong déng nhiét (forward component of the spectral radiant
2

density of heat flow rate) Vs o)

Gfan = TGrp = [, LoaB.7 KNI A7 > 0
4.11 Thanh phin ngwoc chiéu véi mat d§ bire xa phd cia lwu =

P ey ! 3t 60 2P Grin WIH(m2. pm)

lweng dong nhiét (backward component of the spectral radiant
density of heat flow rate)

q;‘;\n = 7. arjl = —‘IH:ZHLﬂlﬂ.ﬁdn khid.fi<0
CHU THICH:
1. Co thé bidu di&n g,,, nhy sau:
Gran = @an = 9raa
2. Trong trrdmg hop két hep dén nhigt don hwéng va truyén birc xa theo hwéng 7,
ta cé:
gn= ﬁca.n + Grn
Trong d6
g, la cwong 49 dong nhiét dwoc dinh nghia theo TCVN 9313:2012 (ISO

10
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Thuat ngip

Ky hiéu

Bon vi (bao gém ca
dau nhan hoac chia)

7345:1987), 2.3

fea 18 curOng 43 dong nhiét béi dan nhiét;

G 1 créing d6 bire xa toan phan clia vécto [wu lwgng dong nhidt;

G» ¢ thé duge xac dinh bng thiec nghiém theo phuong phap tdm néng dugc bao
vé& hoac phrong phap do dong nhiét.

5 Cac thuat ngi® lién quan téi bé mat phat xa birc xa nhiét

Thuat ngir

Ky hiéu

Pon vi (bao gém ca
d4u nhan hoac chia)

5.1 Phat xa (emission)
Qua trinh trong d6 nhiét (do sy chuyén déng phan tl trong pha khi
hodc dao ddng nguyén td trong pha ran...) dwoc chuyén ddi thanh

song dién tur,
5.2 Ning suét birc xa toan phan (total excitance) M Wim?
Luu leong dong nhiét birc xa dwoc phat xa bdi mat bé mét chia cho
dién tich bé& mat phat xa:
M= aa—f= g hodc g7
CHU THICH:
M |a mat d6 dién tich cdadong nhiéttai méi diém trén bé mat phat xa. Day la dai
lwgng tng cdng b xa bén cu,
5.3 Nang suét birc xa phd (spectral excitance) M, Wim?
Nang suét birc xa toan phan chia cho khodng phd cé tam tai bwéc W/(m?2.um)
séng A.
M,
My= o5 = rahodcqry
5.4 Vit den (black body) (vat blrc xa toan phan hodc birc xa Planck)
Vat den la vat hap thu toan bd blre xa téi véi moi bwéc séng, moi
hweng va mei do phan cye.
Tai mbi nhiét dd nhat dinh, mdi budc séng phat xa mdt nang lweng
nhiét cwe dai (Blrc xa phd cyc dai). Két hop véi dinh lut dinh nghia
s\ phat xa, nén sy phat xa cla vat thé thue co thé dwoc so sanh véi
voi mot vat den.
CHU THICH: Thuat nglr ¢ lién quan dén vat den dwgc ky higu chi sb trén 1a ().
5.5 Ning suit birc xa toan phan cia vat den (black body total M° Wim?

1
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Thuéat ngiv

Ky hiéu

Bon vi (bao gdm ci
du nhan hoic chia)

excitance) Duoc duwa ra theo dinh luat Stefan-Boltzmann:
M°® = gT*
Trong d6: ola hang sé Stefan-Boltzmann va bidng 567 x 10
Wi(m2 K*);
T la nhiét d6 tuyét déi clia vat den.

5.6 Niang suit birc xa phd cla vat den (black body spectral
excitance)
Xac dinh bdi dinh luat Planck, thé hién mbi lién hé gitra M3 (ng vai
bwdc séng A va nhiét do tuyét déi cia vat den.
C A3

M = ——————
exp (CZ/A.T) -1
Trong do

C, = 2mhe = 3,741 x 10" W/m?

he,
C, = TU =0,014388 m. K

h va k twong (ng 1a hang sb Planck va hang sé Boltzmann, ¢, la téc
dd séng dién tlr trong chan khong.
Cé thé vé dugc dwdng cong MY = f(A)co gia tri Ién nhét tai bwéc
séng A, tng v&i mdi nhiét df, A, 1a mdt ham clia nhiét dd nhung gid
tri A. T 1&@ mdt hang sé (dinh luat chuyén déi clia Wien):

A, T = 2,898 x 102 m.K

M° va M{ |4 céc thuat nglr bire xa bén céu.
Su phat xa cla vat den la ddng hwdng hodc khuéch tan, vi du L° va
L§ khong phu thudc vao hwéng phat xa (dinh luéat Lambert).
Birc xa phd hoac toan phan clia vat den dwoc thé hién béi

0
L°=-¥:‘L°=£3
' T

Wim?
W/(m2.pm)

5.7 Phat xa clia cac vit thwe (emission of real bodies)

Viéc danh gia cac tinh chét phat xa clia vat thwe so véi vat den &
cling cac diéu kién nhiét d¢ 1a twong déi. Thong thwdng, cac tinh
chét nay phy thudc vao ban chét va bé mit cla vat thé va thay ddi
theo bwdc séng, hwéng phat xa va nhiét 46 bé mat.

5.8 Do phat xa toan phan theo hwéng (total directional emissivity)

£n

12
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Thuat ngiv

Ky hiéu

Bon vj (bao gom ca
dau nhan hodc chia)

Blrc xa toan phan, Ly, bdi bé mat dang xem xét chia cho bic xa toan

phan cla vat den, L%, & clng nhiét dé:

Ly
Eﬂ = E
5.9 Do phat xa phé theo hwéng (spectral directional emissivity) &0
Blrc xa phd, Ly, clia bé mat dang xem xét chia cho birc xa phd clia
vat den, LY, & clng nhiét do.
Lox
Epa = %
24
5.10 D6 phat xa toan phan ban cdu (total hemispherical emissivity) £
Nang suét birc xa toan phan, M |, cla bé mat dang xem xét chia cho
nang suét blrc xa toan phan cla vat den, M® & cling nhiét dé.
M
£ = M—a
5.11 D9 phat xa phd ban ciu (spectral hemispherical emissivity) €

Nang suét blrc xa phé, M;, clia bé mat dang xem xét chia cho nang
suat birc xa phé clia vat den, M? & cling nhiét do.

My
EA:FE

5.12 Vat xam (grey body)

Vat phat xa nhiét cé birc xa phd theo hwéng hodc ban cau khéng :

phu thugc vao budc séng:

= &&= &

5.13 Vat phat xa dang hwéng (isotropically emitting body)
Vat phat xa nhiét c6 birc xa phd hodc toan phan khéng phu thudc
vao hwéng phat xa.

En= EEpp = &

5.14 Vat xam phat xa dang hwéng (isotropically emitting grey body)
Vat phat xa nhiét co birc xa khong phu thude vac ca buwéc séng va
hwéng phat xa.

§=€Ep=¢&=¢
D& phat xa nay co thé thay ddi theo nhiét dd: (T).
CHU THICH: Trong tinh toan thuéng chap nhan gia thuyét bé mat vat xam va vat

13




TCVN 13556:2023

Thuét ng Ky hiéu | Bon vj (bao gém ca
d4u nhan hoac chia)

phét xa dang hwéng, c6 bic xa khéng phy thudc vao buede song va hudng phat xa.
Trong trwdmg hop nay cac birc xa khac nhau cla bé mét gidm xudng chi con mét
théng sb, €.

6 Cac thuat ngi lién quan dén bé mt vat khéng trong sudt hodic bé mit ban trong suét
dbi véi bire xa nhiét
Khi nang lwong birc xa cé bwére séng A chiéu |én bé mat vat liéu theo hudng A bén trong goc khéi Q
- Thanh phén g,; 1a phan phan xa;
- Thanh phan ay,; 1& phan hép thu bén trong vét liéu; va
- Thanh phén 1, 1a phén truyén qua.
Ba dai lwong gz, @aa, Toa €6 méi lién hé nhu sau:
ot amat T =1
Cong thirc twong ty di véi cac dai lwong lign quan téi bire xa phd, theo hwéng va ban ciu toan phan.
Céc dai lwong blrc xa toan phin va phd bao ham ca blrc xa téi va ding huwéng.
a = 1 déi vai vat den
7 = 0 dbi v&i vat khdng trong sudt
a= azp= p T = T, ddi v&i vt xam
@ = apy p= P, T = Tpy G0 vOi vat xam khuéch tan hodc ding hwéng.
Béi voi bire xa c6 bwée song va hwéng nhét dinh, trong tat ca céc trwvéng hop thi cé:
apa(T) = €qa(T)
Xéc dinh theo dinh luat Kirchhoff: (rng v&i mdi bwdre séng va theo mdi hwéng lan truyén birc xa cla bé
mét birc xa hoac tiép nhan, & mbi nhiét dd nhat dinh, dé blrc xa va do hap thu phd theo hwéng 1a bang
nhau.
Dinh luat Krichhoff cling diing cho dai lwgng blre xa phd ban ciu:
(T = a3(T)
Nhung nhin chung méi quan hé nay khong thé mé rong véi bire xa toan phan duwoc phat xa hodc hp
thu béi vat thé. Do do khong thé viét £ = a, ngoai trir ddi véi vat den va vat xam vashodc trong trvong
hep phan bé phé clia biec xa téi gidng nhw vat den & cling nhiét d6 va ciing bé mat dang xem xét.

Thuat ng» Ky higu | Bon vi (bao gém ca
d4u nhan hodc chia)
6.1 Cwéng dd birc xa toan phan (total irradiance) E Wim?

Lwu lwgng dong birc xa nhiét nhan bdi bé mét chia cho dién tich bé
mat do.

14
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Thuat ngiv

Ky hiéu

Bon vj (bao gdm ca
dau nhan hoic chia)

o .
E= == qr hodcqr

CHU THICH: E la mat dé dién tich cla lwu keeng dong nhiét birc xa tai m3i diém
trén bé mat phat xa. Day |4 tdng cac gid tr ban cu.

6.2 Cwong d6 birc xa phé (spectral irradiance)
Cuong 6 bire xa chia cho khodng phd c6 tam tai bwdc song A.
dE

E)‘zﬁ

= qfy hoic g7,

By

Wim®
W/(m?.um)

6.3 D6 phat xa toan phan (total radiosity)
Luu lwong dong bire xa nhiét dugc phét xa hodc phan xa bdi bé mat
vat khong trong sudt chia cho dién tich bé mat d6.

L L
J= 5= a7 hodcq;

CHU THICH: J ia méat d6 dién tich cla lwu lgng dong nhigt tai méi diém trén bé mat
| vat khéng trong subt cling nhu trén bé mit phat xa va phan xa.

Wim?

6.4 B phat xa phd (spectral radiosity)
Cudng do phat xa toan phan chia cho khodng phd c6 tam tai bwéc
song A.

d
h=a—i

I

Wim?
W/(m2.um)

6.5 Do hap thu toan phan (total absorptance)
Luu lwong dong bl xa nhiét hp thy bdi bé mat, @,, chia cho Iwu
lwgng dong birc xa nhiét chiéu t&i, &
&,
)

a

6.6 D6 phan xa toan phan (total reflectance)
Lwu Iwong dong birc xa nhiét phan xa bdi bé mét, @,, chia cho Iwu
lugng dong blrc xa nhiét chiéu t&i, @;:

6.7 D6 truyén qua toan phin (total transmittance)
Luu lwong dong nhiét birc xa truyén qua bé mat, @,, chia cho Ivu

lrong dong nhiét blre xa téi, &;:

T= 2,

15
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Thuat ngiv Ky hiéu | Bon vi (bao gém ca
dau nhan hoac chia)
6.8 D hap thu phd (spectral absorptance)
Lwu lwong dong blre xa phd hép thu bdi bé mat, @,,, chia cho luu o
Iwgng dong bire xa phé chiéu téi, gid dinh rang birc xa chiéu ti 1a
dang hwéng:
oo O
D
6.9 Do phan xa phd (spectral reflectance)
Lwu lwong dong nhiét bire xa phd phan xa bdi bé mat, @, chiacho | P
lwu Iwong dong nhiét blrc xa phd chiéu téi, gid dinh rang bl xa
chiéu t&i 1a dang hwéng:
Pr= £
Pu
6.10 D6 truyén qua phd (spectral transmittance)
Lwu lwong dong nhiét birc xa phd truyén qua bé mat, @, chia cho A
lvu lvgng dong nhiét biec xa phd chiéu téi, gid dinh ring bic xa
chiéu téi 1a déng hwong:
Dy,
6.11 Do hap thu phd theo hwéng (spectral directional absorptance)
Bl xa phd hap thu bdi bé mat, Ly, chia cho blrc xa phd chidu tei | 24
theo huwdng, Lyy;.
oy = Losa
NAL
6.12 D6 phan xa pho theo hwéng (spectral directional reflectance)
Blrc xa phd phan xa bdi bé mat theo hwéng 2/, Loy, chia cho birc | P24
xa phd chiéu t6i theo hwéng, Ly;;.
Pair = fa'as
Loz
CHU THICH: Phan xa cd thé khuéch tan hodc phan chiéu.
6.13 Do truyén qua phd theo hwéng (spectral directional
Tna

transmittance)
Blrc xa phé truyén qua bdi bé mat theo huéng 2', Ly;,, chia cho birc
xa phé chiéu t&1 theo hwéng, Ly;;.

Lype

Taa =
Loy

CHU THICH: Truyén qua co thé khuéch tan hodc khang c6 dinh huéng.
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Thuat ngiv

Ky hiéu

Bon vj (bao gém ca
dau nhan hodc chia)

7.1 Hé sb tit dan phé theo hwéng (spectral directional extinction
coefficient)
S gidm dan tuyén tinh clia birc xa phd phy thude vao kha nang hép
thy theo hwdng & va tan xa doc theo cac hwéng khéc, chia cho ble
xa phd chiéu téi:

L, 1

Por= 35 * 1;t

Baa

m-1

7.2 Hé sé hép thu phé theo hwéng (spectral directional absorption
coefficient)

Si gidm dAn tuyén tinh clia blrc xa phd phy thudc vao kha nang hap
thu theo huéng 4, chia cho bire xa phd chiéu toi:

dLa 1
;=5 X o
S Lﬂ.l

Xaa

7.3 Hé sb tan xa phd theo hwéng (spectrai directional scattering
coefficient)

S gidm dan tuyén tinh clia bl xa phd phuy thudc vao kha nang tan
xa theo hwéng &, chia cho birc xa phd chiéu toi:

CHU THICH: Céc dai lwong Bz, xaa Va apy lign hé véi nhau theo cong thic:

Boar= xaa+ oax

Jaa

7.4 Hé sb tit din phd khédi theo hwéng (mass spectral directional
extinction coefficient)

Hé sé tat d&n phd theo hwéng chia cho ty trong ctia méi trwéng ban
trong suét:

Baa
Boa=—
m=",

Boa

m?/kg

7.5 Hé s6 hap thu phé khéi theo hwéng (mass spectral directional
absorption coefficient)

Hé s6 hap thu phé theo huwéng chia cho ty trong clia méi trudng ban
trong suét:

[
Ana

m2/kg

17
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albedo)

Hé sb tan xa phd theo hwdng chia cho hé sé tat dan phd theo
huéng:

_ 9m
Wpa = B:_;

CHU THICH:

Thuat nge Ky hiéu | Bon vi (bao gém ca
déu nhan hoac chia)
Xioa = 22
p
7.6 Hé sb tan xa phd khbi theo hwéng (mass spectral directional , ,
. scattering coefficient) al S
. Hé sb tan xa phd theo hwéng chia cho ty trong clia méi trrdng ban
trong suét:
Opa = a
p
CHU THICH: - Néu mai treéng ban trong sudt 1 vat ddng huéng:
Bar = B Xaa= Xr 0aa = Oy
- Néu la vat xam va dang hueéng:
Boa=B s xma=x om=¢
7.7 Chiéu day quang hoc phd theo hwéng (spectral directional
optical thickness): Pwoc xac dinh bdi cong thirc |t
d
@ = [ fuals) ds
chiéu day 16p d, la gia tri do kha nang birc xa nhiét gidm dan theo
buwéc séng 4 khi xuyén qua khoang cach vat liéu ban trong sudt xac
dinh. Déi véi cac |&p dong nhédt ddng hwéng va ding nhiét thi
Baa(d) = hdng sb, vaty = f.d.
7.8 Ham sé pha (phase function)
Ham sé toan hoc mé ta sw phan bd khong gian ctlia blc xa tan xa: o
pa(2'~ B)dq
Am
Dai dién cho xac suét blrc xa chiéu tdi bén trong goc khéi d’ theo
huéng A" bi tan xa trén mét don vi géc khéi theo huwrdng A. i
CHU THICH: Day 1a d4c tinh ciia vat lidu tan xa khdng dang hwong. Néu birc xa tan
xa 1 dng huéng thip, (&'~ B) = 1.
7.9 Suét phan chiéu (albedo) phd theo hwéng (spectral directional
Wny

18
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Thuat ngir

Ky hidéu | Bon vi (bao gdm ca
d&u nhan hoac chia)

Véi méi trwong déng hudng, wg; khdng phy thude vao hwéng va thudt nglr wy cd
thé duoc thay thé. Trong qua trinh hap thy, méi tredng khéng tan xa (a; = 0), w, =
0, va qua trinh khéng hép thy tan xa (¢, = 0), w; = 0.

7.10 Lép phdng ban trong subt (semi-transparent plane layer)

Lop ban trong suét chiéu day d, dwoc gidi han bdi lop bién song
song hodc dwéng bién song song vé han, véi cac dac tinh quang
hoc va nhiét xac dinh.

7.11 Phwong trinh truyén bic xa (equation of radiative transfer)
Méi quan hé toén hoc mé ta su thay déi burc xa phé trong méi tredng
hép thu, phat xa va tan xa.

CHU THICH: Nghiém cila phirong trinh s& phy thude vao cac dac tinh bl xa clia

mdi trwdng: hé sbé tét din phé, sudt phan chiéu phd, ham sbé pha cla phd va trong
céc didu kién bién vé quang hoc va nhiét hoc.

7.12 Phép xép xi khuéch tan Rosseland (Rosseland, diffusion
approximation)

Phép xép xi clia phurong trinh truyén biec xa cd xem xét t&i chidu day
quang hoc ctia méi trwdng va khdng tinh dén didu kién bién.

7.13 Phép xdp xi hai théng lwong Schuster-Schwartzschild
(Schuster-Schwartzschild, two-flux approximation)

Phép xép xi clia phuong trinh truyén birc xa véi hinh hoc phing mét
chiéu (I&p phéng ban trong suét) dwa trén gia dinh ring phan biic xa
phé theo hwréng dwong cé thé dwoc tich hop bai ky hiéu g/, trong
khi cac phan theo hwéng am co thé dwoc tich hop bdi ky hiéu Qra-

7.14 P blrc xa hodc dan nhigt birc xa (radiative thermal

conductivity or radiativity)

Pai lwong duoc xac dinh bdi méi lién hé sau:

Gr = —Argradl
Véi 1op phang co thé dwoc thé hién nhw sau:
T
qr = = an

Trong d6 n la phap tuyén clia Iép phang.

CHU THICH: Cac méi lién hé trén 1a két qua cla phép x&p xi Rosseland (7.12) voi
wu diém |4 méi quan hé don gidn bién dién mat 65 blrc xa toan phan cla luu lvong
déng nhiét, twong ty dinh lut Fourier déi voi truyén nhiét bing dan nhiét.

Trong treéng hop vat ligu cach nhiét co thé co chidu day a0 lén dé cho phép cac

Wi(m.K)
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Thuat ngiv Ky hiéu | Bon vi (bao goém ca
dau nhan hodc chia)
dac tinh clia Iop dwoc bieu thi boi tonghai dai lwong ddc 1ap, mét dai lweong tuong ]
(rng véi d6 din nhiét qua nén ran va hé khi kin va mot dai lgng 1a do bic xa. Dai
Iwong "Dd birc xa" A, nguec véi “dd dan nhigt'. Khi xem xét fruyén nhiét bing birc
xa trong vat liéu cach nhiét, d6 birc xa dwoc dinh nghfa chinh xacta do dan nhiét
birc xa, nhung phai tuan theo quy trinh thir nghiém, day 1a cach tot nhat dé biét sy
gia ting chiéu cac lop vat lidu, sy gia tang chiéu day I&p vat liéu chia cho sy gia
tang nhiét tr& clia l6p twong Gng trong diéu kién duwa ra trong 7.15 dén 7.18 (xem
Hinh 4). Trong trwvéng hop nay, 7.14 giong nhw 7.16.
7.15 Hé sb truyén (transfer factor) T WimK)
Pac tinh clia vat liéu cach nhiét co lién quan dén tinh chét két hop
dan nhiét va truyén nhiét blrc xa; né phu thudc vao diéu kién thuc
nghiém dwoc bidu thi béi cong thire
CHU THICH:
C6 thé bét dau tir viec do g, d va AT trong tAm néng dugc bao vé; day 1a mét tinh
chét vat lidu chi dugc thé hién khi d » d., (xem Hinh 4).
7.16 Do birc xa (radiativity) A W/(m.K)
Péc tinh cla vat liéu cach nhiét chi lién quan dén truyén nhiét bang
blrc xa, durgc biéu thi bdi cong thire
_Ad
Ar = (A_Rr)“”d“

Trong d6:
R, 1a nhiét tré chi phu thudc vao truyén nhiét béng blrc xa va dg, chi
ra trong Hinh 4.
CHU THICH: Cé thé bat dau tlr viéc do g, d va AT dwdi diéu kién méi trwong chan
khéng khi truyén nhiét bing dén nhiét trong n&n chét rdn khéng dang ké.
7.17 D6 dan nhiét chia chat ran va khi két hop (combined gaseous | A4 W/(m.K)
and solid conductivity)
Dic tinh cla vat liéu cach nhiét c6 lién quan dén truyén nhiét chi
béng din nhiét: twong ty nhw A,., dugc biéu thi

Aea = (%i)dw,,
Rq 14 nhiét tré phu thudc vao truyén nhiét chi b&i dan nhiét va d, chi
ra trong Hinh 4.
CHU THICH: A4 dwoc tinh toan tir md hinh ly thuyét.
7.18 Do truyén nhiét (thermal transmissivity) At W/(m.K)
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Thuat ngiv

Ky hiéu

Don vi (bao gom ca
d4u nhan hoic chia)

Déc tinh cla vat liéu cach nhiét fién quan dén két hop truyén nhiét
blrc xa va dan nhiét, né khong phu thudc vao diéu kién thwe nghiém
va duoc biéu thj bdi
Ad
A= (E)cbd“
R 1a nhiét tr& phu thudc vao truyén nhiét birc xa két hop voi dan
nhiét (xem TCVN 9313:2012 (ISO 7345:1987), 2.7); d,, chi ra trong
Hinh 4.
CHU THICH:
Theo dinh nghia trrdrc d6, d truyén nhiét cd thé dwoc bidu dign béi
A= A+ A
B truyén nhiét co thé dat toi gidi han bdi théng sb truyén trong cac 1&p day, ma
truy&n nhiét birc xa két hop voi dan nhiét dwoc xem xét.
Cac gia trj nay thwréng durge goi 14 hé sd dn nhiét "biéu kién®, “twong dwong”, hodc
“hiéu qua” (xem TCVN 8313:2012 (ISO 7345:1987), Phu luc). Xem Hinh 4,
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Bang 1 - Tém tat cac khai niém

Ban cau Theo hwéng
A
a
\ / “
\ // :
SL S S S SSSS T
Birc xa phd bén ciu Birc xa phéd theo hwéng
Dy, My, &, ExiJa gy Loy, €0
Qy, Prs Ty Qnx Pars Ton
ﬁls X T, BIH.! Xan O,
ﬁ;\lx’la O';\ ﬁ;ll‘ x}]l‘ o.;?}\
Birc xa toan phén ban cau Birc xa toan phan theo hwéng
O M, ¢ E |
Iﬂl Lﬂ! tl
ap,t
Qg Pas Ta
B.xo
Bas Xa) 00
Ba xn on
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Hinh 2 - Dinh nghia vé cwong d6

Hinh 3 - Binh nghia vé birc xa
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R
)
-
/ AR
P !
/ / &9
7 d
F V -
@
! " =
| . e
I .
| le— D6 birc xa, A,
! ¢ D dAin nhiét ca rén va khi, Aog
1 L D0 truyén nhiét, ke = Ao+ A,
! :
le Théng sé truyén,T
!

Ving A (d < dg): ty 1& Ad/AR khong phai hang sd, A, khong thé do dac; théng s6 truyén, T, khéng phai 1 tinh chat clia vat
liéu ddng hwong ma phuy thude vao diéu kién thye nghiém.

Ving B (d = dw): ty 18 Ad/AR |4 hang s6; B truyén nhiét, A, I3 tinh chét vat lidu ding hwéng khong phy thude vao didu kién
thic nghiém, khong thé do dac; Trong trwong hop xac dinha,, va A theo tinh chat vat lidu va dat A, =
Aea + Ar. Tuy nhign, T =d/R chwa doc 1ap voi chidu day d; xem diém P. T =A.chi xdy rakhid > do.

Hinh 4 — Nhiét tré theo chiéu day
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