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THERMAL EMISSION CHARACTERISTICS OF AN ANISOTROPIC
SCATTERING MEDIUM LAYER WITH GRADIENT INDEX
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(L. Department of Engineering Mechanics, Tsinghua University, Key Laboratory of
Enhanced Heat transfer and Energy Conservation, Ministry of Education, Beijing 100084, China;
2. Scheol of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract ; By combined the Monte Carlo method and curved ray tracing technique, the thermal emission characteristics of an
anisotropic scattering semitransparent medium with gradient refractive index was analyzed. The semitransparent and specu-
lar emerging surface of the medium layer was parallel to an opaque and diffuse substrate wall. The influence of the scauer-
ing albedo and scattering phase function to the apparent emittance was investigated. The results show that the influence of
the scattering to the apparent emission characteristics is important. In the medium with linear refractive index distribution,
when strong scattering happens, the apparent emission will reduce with the increasing of the optical thickness of the medi-

um, This phenomenon is quite different from that in conventional semitransparent bodys,
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Fig.1  Physical model and coordinate system

ST BT AR B D =1 + beosf B, H b =0,
+ | B, BUE KT 77 ) 43 51K

arccos(1 -2 /E;) b= -1
6 = {arccos(1 -2R,) b=0 , (2)
arccos(2 /E—l) b=1
A(2)H R, (0, 1) Z [y REYLEL. Fik b By 3 Fi
B, R 3 M BB R 6 =0 B, T IR &
EIFEIE RS b = 1 B, Ja M B B 9 s b = 1
i, BT 1] B R L.

R A B R S SR S e BB SR TR AL B 3 5 0%
B, AR R 5T SRR RBE D N AR RS ER
REsR A EATRER W, 58 - HK,

W, (z) =4KL(1 ~&)n’(2)oT' (z)/N, , (3)

B AST RS MEEREH B N, B GHER
RESR AR GTRER W,

W,=n’(0)e,oT' (0)/N, , (4)

MEBER AR S RER T BT LUE & B R
5t Ak B A RR B Ak B 7 THD AR P BE T R 5 Th
BELIE EE. T e o i 5 Th 28R &5 24 37 S A2 09 7 iR
1E t.

B NM (@) NW (@) 43 52 A Ji A0 25K T 38 1t
AL LAE o B de A B PI A RE SREL
NM NW 53 5| 2 A JoF0 B VS TH & 51 09 58 R AL 1
SHAEE B WA EEZB R T mEHE (@) A
FVEIREEH & 535K
YW () VW) - W,

2sing * cosp + dg + T (L)

e(p) =

NM(g}

2;, W, (z,) +NW - W,
oT (L)

& =

(5)

2 HEEREIE

LAAT B S5 AR e v 43 A6 o 481, 1 S840 #7415 B
I )R HOFO T 6 K 55 AR WA 3R R R, )8
Yo BRE Mo A B O, R AL A BTSN n,,
BJRAL A FRATHHR no. A PR 250 0 A6
B AR R & SR, BTG it
BEKHERNENE e, I AO0.7.
2.1 RUHERGE

B2 EEWA B2 R W) &5 RE TS
A 28 2b M HIE SRR KL 9 1R 5 B, B
ANIEL T 5 2 5040 1 A [6) o 4 2 M R b A 3 5
FTLIE W BN B H L (0 = 0) , 48 Ee BUSt



1 % B0 RN R R R S 51

1.0

....... ~=0.7

1. n=1.8, n,=1.2
2. 05~1.2, n,~1.8

0.4}

0'20 30 60 90
o/°

B2 WA E

Fig.2 Apparent directional emissivity
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Fig. 3 Apparent hemisphere emissivity
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