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Abstract

In this paper, a digital model of porous media is obtained by four-parameter stochastic generation
method. And an improved lattice Boltzmann method is used to simulate the flow and heat transfer
problems in this porous media. The distribution of velocity and temperature is obtained at differ-
ent porosity. On the basis of the results, the effective thermal conductivity of porous media is cal-
culated. And the value is affected by the flow state in porous media. A reliable simulation method
for study flow and heat transfer in porous media can be obtained in this paper.
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FEMPRTT R A2 T BURAUE . MBS BEE K i B A5 1 2 Uk, #0H & 2L BT I A4 BN
Ao PN T 24U Bah & BT e 55 5 T AL Al 78 TAF B E 20 . ARERS R BLR
LWV B NE BN 24> RBEE R, R ZE 7T LLISE] 20 A BE 2, XA &2 24 RO 31 i 3
PATVR e Gehr o2 REE . 2 AL BTN 15 A A il Rl i — b 22 RUBE . [RIk, O 1 B v 0L
B2 LR WL B S 1 AU, AT N RUER Z AL R ATRT AT .

XF 2 LA BB AR, O % 8 AAS R R AT T ot T ReR o (2B ATTAT LA,
HH KT TAEZ R WE MR ERTT, SRGALE - Mt rc i TAE . X AT 7807 30 BA R R R 1,
AU SR BN PRI TR, TRk T R LA PR R AR sl A AL R R, R N RUEZ R
HUE AN 7 R4 170 2

1% Boltzmann J5 & — Mk T 73 T o B2 IO/ W 050, RS IREF S HiR 22 £L A0 BN AR B 0
/NG . T HS T Boltzmann J5vAR v WURT 1, LR ID F 2% PRARER (g 8 TH SRR vy AT IFAT TR 5
AT AT, B AT 2 AL B R A R A% S S5 Gy REEBUERII TAEH (1] [2].
FEMCIELAL E, Guo &8 AXT 2 FLAM 5 Hh B3 R i 7 K B AR (3], Wang S8 N[4]%F Z LA 454 1A
RO AR BT THERRT I BUA I FE AE 2 X 2 fLIr it 1 sh B 5 3 RS2 AT B FU[5] [6]. fH A
SEBRIHT R AEAE T EE 04 N AR RE A 3 1 2 AL AL B R UL R . Rk, A SCRAIRS T Boltzmann
Jrik, a5 &S BN A A (QS GS) L H A A B REALAS M1 22 LA, X 22 AL A1 ot A A% R S5 3 S B
AT BT AR, FRUERE TR T ROA T R, N Z AN BN ERRLSD S A LR B LT
FURRHE T — AR AT RS B

2. HHEHESR
2.1. S BEEHLERR 735 (QSGS)

AR Wang S5 N[ 71 1000 ZBBE LA OTE, B 60 S50 N, BENLAE R E LA
(K7 PN BB A A4, IRATE AT A B REAL 254 1 22 AL A BT B o AR AR ML 2 5 X3 Aoy A8 1 A
ok L B S LA SCRIE T A AR ELAH) AR O VAR

1) MRAE A A B BERL, AR AR X b G BB LR s A0 A AR AR, R B T 1
PRE ZRAR AR K

2) MR AR R AL R E Bl A KA A P R

3) HELYR 2, HIP|AEKE AR BOL RIS EEN, FIEEK.

4) feJa RPE A SR = RARER T AL ] .

I QSGS JIETATH LASRIFRE L2 AL A BB PR, XK 2 AL BT A B 10 Sl B AL R, R
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Figure 1. Series models
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Figure 2. Temperature distribution of series models
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Figure 3. Digital porous media generated by QSGS
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Figure 4. Digital porous media generated by improved QSGS
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Figure 5. Temperature distribution in porous media
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Figure 6. Temperature of central at different boundary
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Figure 7. Velocity distribution in porous media
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Figure 8. Effective thermal conductivity of porous media at different porosity
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Table 1. Effective thermal conductivity of porous media at different porosity
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Figure 9. Velocity distribution in porous media at different porosity
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