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ANSLUSHUMBUAIL LU UGIITN ISR INALRABYDIAINITIANSIAAII1N5U (Incident radiation, G)
voailartudndlmuudea-duiina (Exponential integrals function, E,) Susiunils (£,) wardusuaes (£, lag
nslgauni1sinaluliieasuduaey (The second-order polynomial equation) fUANN1TWNUATY (Exact

solution) n1s@nwazyinsAwinlunsdidonatsiidusiu (Participating media) nieFanwyuiivualidu

JEUURAAWUUITUIUYWIY 1 A (One-dimensional plan parallel) #iiAuvugawas (T) aglugae 0 fis 1.5

wagrauwanisAaluuuuingdl (Black body) AflgaungiRadiiuuuindy 400 K uazduaindunils

)

lolginasuea (sothermal wall) Nflgaumgiwiriu 700 K a1nxanisiSeuiiisunudngi G nd1winlaania
aov Ao o a a Y = Yy v g oA A A
dosauni1svesideliuwilinluluiienufedrfuuaziinnuaonndesiuilueded e niiAiaii
A = ¢ s ¢
ARIALATUGAEALNEY 11 IWasidud

Aman: AnsinsadnuTou, TaanTy, aun1Twiuns

Abstract

The comparison of accuracy of solution method for solving the incident radiation (G) using the
first-order (E;) and the second-order (E,) of the exponential integral function (E,,) between the second-
order polynomial equation and exact solution was studied. In the prediction, the porous media in
one-dimensional plane parallel was conducted. Optical thickness (T) was in the range of 0 - 1.5. The
porous media was bounded by black body boundary condition where the upper temperatures (Ty)

was 400 K and the isothermal temperature of lower one (T;) was 700 K. From comparison the quantity
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of G evaluated by both equations of the present paper was quality agreement owing to the maximum

error was reached to 11 percentage.

Keywords: Incident radiation, Porous media, Exact solution.
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maundgyninisanemanudouniaimnssulay
Ingreansludagdu nsdldTagniu (Porous
medium) \udnansiifidusaafunalanisunsd
Auseau [1, 21 Tugduuusing q ilonmalaasves
AUN19N13LK IR U5 U (Radiative transfer
equation, RTE) fiA1U4U40ULNI1EADInINaLRAY
103A18u 9 lUndou q fu Wy Anasiinged
A21u58u (ncident radiation, G) wagATNEND
NM5UNTIAAI1UToUgNT (Net radiative heat flux,
q) s usiiesnin RTE Wuaunisuuy integro-
differential muneds luaunisaziinasiusuaz
oysiusTanegluannisiies lnevlunsunaiaay
¥89 RTE azuvseaniuassislug 9 laun 38n15m
NALRABLUULAIUATY (Exact solution) wazAsn1911
naleaguuuUsruie (Approximation solution)
13, 4] Yagnsuiliifusanarsenaviunainesiing
(Ceramics) langlasaineiUanuai1uiouas (Open
cellular metal) WsanUngawAULad (Stainless wire

% o o

net) nangunuINTouiy Jaguaudanlaniiuves

Sannyu Aoffiufiinduiadeusunsge dudsednd
nstemANFougs wasduusraninisganauied
A31158 U (Radiative absorption coefficient) & <
Jaovilifanmyuiinnuamnsalunsidsundeny
AuSausTHINIINILaNswRSEn LSl dy
8819 nwmanadindIinidevatenguiala
NINSANYILAL A UNIETNINALR A8 VDIANNIT
nsunSedanufeuluiannyuedirsunsvane
wu nsldaunisuinsgiudialy (Formal solution)

DA INENGNITHHSIAAIINS DY (Radiative heat

flux) Tngnsdmaunislieglugueensing Aetasy
wau Exponential integral function T uilsidu
Y93A11 UN15WHE9E (ntensities radiation) 7
uSuRmieveulundagniu [5] n1sldaunns
1n5g1uNlU (Formal solution) viunenmdnuass
%iﬂiﬂimaﬂﬂﬁiﬁﬂﬂmu%au (Conductive heat
transfer) N1SN1A314 50U (Convective heat
transfer) Way N1SULNSIAAINTOU (Radiative heat
transfer) lu Jaawgu [6] n15UszuuAlayis
P, approximation Tun1suAdegy ninisaie Ly
AuSsufiiAnsudussninenisiiniudeu
(Conductive heat transfer) AUn1SULNSIEAMUTOU
(Convective heat transfer) [7, 8] N15@N®1BNTNA
Y99n15uR 98 uSeudiiinasonisnsziduas
nswnUesssdniudou Taelydd Differential
approximation +U SYULN8uUAUIT Discrete
ordinates method [9] n151435 Finite element
approximation WOAIUIUNINALRAEVIANNTT
nsusSedaufeulutagnyu wSeuvaudsuiiioy
AU3% Monti carlo method [10] LaLNITHM U
LUUIIaIN A AAIERSEInSUNISHAaLRaY
WUUUIZUIUAIA875 Spherical-harmonics %30 Py,
\omualnagvesaunIs NS SEnLSou [11]
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radiation, G) TneUsuidsuaunisdndlnuudon -
dufinsa sudu 1 (E,) wagdusu 2 (Ey) 1Wuaunns
InalullloadunuannazrlUSouliounalaaund
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2. LUUINBBININIEAN
FULUUNNNEANVRI LU NANAATENT
YBINITANYINGANTTUNITUHTIEAI1UToU
lneTagnsulasuaiiusouainunasaiusoula q
Aualifagniugnussyegnisludesauiu
fuau¥ou (Thermal insulation) #udneviaass
auldinisaayideainusou duaisuazauuuae
Wunienirufou (Isothermal wall) ﬁﬁqquﬁ
suaadu T, wazduvudu T, Auwaadugud 1
waza1nULUUNeN e dauufgiuddndul
nMsfumazuan ez dease Ul
1) nMsfuanduluussuvruumied (One-
dimensional plane-parallel) wagdanidunuuwmn
(Gray medium) a3 U (Porous thickness)
wihiu L

o

2) fapwyufianuduidoidsn (Homogenous
media) finuatu1salunisgadusedaiiuiou
(Absorbing radiation) Lagn15nN35z1859@AUTOU
(Emitting radiation) weliAnn13nIzIdessdnuiou

(Non scattering radiation)
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3) neludagnguldAnniswnisidauiouves
anuzuiia (01n1a) Lesanietesunnillaieuiu
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anuzveads (detagngu)

4) vauastuaarauvdusuuingan
(Black body) Ingdruanalffuguugdai T,
wioussilandiduaioundilolumesuoa
(Isothermal wall) d2ufuuuazidagdwindon
ansuendifigungdl T, uazarsuenlifenniavie
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5) n1sangmauieulutagwiuwduaniae

pafl (Steady state)
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3. #UNITINITATUIN
AUN1AIUANNEN (Governing equation) g
LAty mnsuifednnuieuresiagnyuile sy
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Ineiarsulidagniuianuseiiios (Continuous)
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We K fle duuszdnsnisgadusidaiuiou
(Absorption coefficient) vasTannyu wavlnenaly
nsundyminisuisedanuiouvesiagniuas oy

MUUANNAAILAUNUUTILES (Optical thickness)

[4] Ao dT = Kdy Fathuaunisi (1) azdewndu

di(T) _ OT(T)
dt Tt

—=I(T) (3)
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(T) =1 (T) +17(T) (da)
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" (T) =1(0)e
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G(T) = 2TTf,,-_, (T, Hd (5a)

60 =21 ()]t Map + 0] e T Map
+J‘<;[0-T5(T)J'l —(1-T')/ ﬂd.[
m
oT'(T) , —w—ou dH
IT ( )Ié (T'-T)/u “’ Lot (Sb)
H

dngUaunsi (5b) i Inenisunuguuuunily
voaflsndudndlniuuidea-dufinga (Exponential

integrals equation, E,) ¢l

n

—_ ooxtdt_ ! n—Z%
E(x)—J e ——Ju e dd
1 tn 0
(6)

Wona Ei(T) way EXT) 21nauni1si (6) uan
AUN1TVDINITAIUMIAT G @asadnguaunisiv

nmadl

G(D) =271 1" (0, (D +I(T )E,(T, =T |

n{f E(T T)dT’

aun1sindluiieadusudas (The second-order
polynomial equation) [12] Qﬂ danldiienuiu
@ 6 a
wanglwiuuLtea-

1181 E(T) wag ET) wnuileand

duinda laeilsUuuvaunisae
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E, =a, Taxtax (8)
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4. An15AUI
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INITDN 3 YINNNTAIUIUNINALRAYVDIAINGLAN
S9EAN50U (G) TngnruAAIANUNULTILES (T)

9glug19 0 < T< 1.5 duvuldsugungidu
Ty = 400 K wazaaungiilelevesueaniuainiy
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NSLHSSE (Intensities radiation, ) Auaun15T (4)
v NNl G muaunis (7) Taglden
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a o

Aaruralaluwnuluaunisd (7) wadldsyideuds

ATUILTIFILALUYU Gauss elimination method
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= '

e E, fighuvis Tl 9 LLaz‘Lu%umuzjmﬁw
Tg52108U3TA T UIULTIR AVULUY Secant method
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v99A1 E, 3naun1sionglniuuiea-sufinsauay
aunsindludivadufvassfiadedu A1 6 Jagn
FurendouTin51980UANN LI UEILAZAIY
UidefovesaunisiadiaiulagnisAiuiamien
AILAAIALAA D ULAYAFUUSE AN N1 AU
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wNUNAI E; way E, eadraduaunisindluilea

(YY)

Sudiuaniainizindsaosingn (Least square) [12]
avdluuldululufianiafeniu wagdawanaieaiu
dnesdloisudu E, waz £, iduraldann
aun1sidndlniuuidea-dufinga Wesanaunis
Tnaludleafiadretuluaunissusuassedieing

£ o

Seinl¥naves £, Judinainadouainaunis
Wndlnuuildea-dufindasy sgnalsfiniumin
NA15UIA1 R U89 E, wag E, azdlAaviniu
0.830872 uay 0.971439 mudsu Fslndifeaiu 1

fednegluszduiimela wavaunisindluifea
Susuanefilade E, = 2387501 — 4.457024T +
2.101410T? wa ¥ E, = 0918504 - 1.515067T +
0.740643T?

5.2 Ansiinsedaaudau (G)
\fiens19deunLLl uE1ve s@un1sRaZ1Ty
gﬂﬁ 3 UEAIA1INISIAAS @A NS oUW (Incident
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