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Fig. 1 Physical model
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Tab.1 The properties of two components in nanofluid
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Fig. 2 Comparison of the temperature at the mid-plane

of the cavity along x axis in present work with

in Lits. [2] and [15]
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Fig. 3 The streamlines of the nanofluid at different nanoparticles volume fractions
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Fig. 4 The isotherms comparison for different nanoparticles volume fractions at different Rayleigh numbers
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Fig. 5 The velocity (U) at mid-plane of X axis
changing along Y direction (Pr = 6. 2)
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Fig. 6 The velocity (V) at mid-plane of Y axis

changing along X direction (Pr = 6. 2)



40 Ax # ¥ T

¥ 2 553 %

Bl 7 F5 T 9K B AR 9 Nu bR 7] Ra . AR A
PR B S A 22 MBS DL 30 o A LA 1 A
R Ra F 46 ¢ = 0. 1B, 49 K P& f N 4l
KR 33 % ~ 58%. IR 7 ] LAFE H e LS
B $ << 0. 01 B I 1A BR 43 0 A 18 I N 20l 488K
{4 ¢ = 0. 01 HF, Nu Bt gl KR 7 B4 B 14
Fe LR 53 B 24 0 KR T A AR 4 Bt
FEE 334 K I 44K TR K £ 0 B R4 0 B L AR L oK
R Nk AN A NN IF ACEIE P s
(1932 30, 3 B PICR T A T I L 54k A
] 7 AT B X AP L N B 3 oL 22 2k ks
1 332 PR B0 A % 5 BRI I 45 4 1 1Y
2 R Ay 2D T 90 K IR A 1 A 2 K
3 K50 1T 1 A T 244 A AR B I 7 A R
3 LT AR B FE 7 AN 0 i LR R A
X A1 B 2 1R P 5 R A X L B A AR 4 B
B ARG A5 S, (8 Na 5280 H B 1R AR 43 B0 o) 5
LA A i 25

12

-=Ra=10°

9t -®-Ra=10*

4 —*-Ra=10°

|§ 6 ;’///
[

0 002 0.04 0.06 0.08 010 0.12 0.14 0.16
P

7 Nubt % Ra.F B4 K8 F 6 8R0 %
o E AL g % (Pr=6.2)

Fig. 7 The Nuchanging with nanoparticles volume
fraction at different Rayleigh numbers (Pr
=6.2)
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Simulation of nanofluid heat transfer enhancement characteristics

with lattice Boltzmann method

GUO Ya-li", QIN Dao-yang. SHEN Sheng-giang, XU He-han

( School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The streamlines and isotherms in a closed cavity are simulated for nanofluid natural
convection with lattice Boltzmann method at different nanoparticles volume fractions and different
buoyancy parameters. The heat transfer intensity of nanofluid changing with the parameters is
obtained. The experimental results show that conduction dominates the heat transfer process when
Rayleigh number is smaller, while at larger Rayleigh number convection dominates the process. In
either condition the heat transfer will be enhanced with the rise of nanoparticles volume fraction. And
near the wall the nanoparticles volume fraction has more obvious effect on the isotherms than in the
core region. At different Rayleigh numbers, nanoparticles volume fraction has different effects on the
velocity peak values in X and Y directions. When Rayleigh number is larger, the velocity peak values

in X and Y directions will increase markedly with rise of nanoparticles volume fraction.

Key words: nanofluid; heat transfer enhancement; volume fraction; buoyancy parameter



