- 18- BoOoR O k5 M A

2020 4F 10 H

B S . 1003-1545(2020)05-0018—-09

WOEIE N Cu-H, O 22K i 5 i s 4 Y
BRI ST

%

a2

(BB T R2E60U5 530 1 TRES= 0% V198 FE 5T 210094)

1 E. RN TR )71 (Lattice Boltzmann Method , LBM) BF5Y T Cu—H, O 444 i 74 75 — 4 130 18 P 58
TG B 5 A8 ARERAE 43 BT T S0 IE P Cu PR BURL A AETR 0 EU @ VTR EL Re FHXTAAS Y o 55 PR R XA
TEh SR S5 IRFRI A BRI AR R B A DAL Re BUAYHE N, BETG AL Nu, S W5 AR K, [T
Bl 5 2K AR TR B @ BN BETTAL Nu, A3 00 s 5060 BE AR EL , 7ERDRS BE T 2514, BB A 1Ak Re
BORMGAR AR B o (RN, BETT AL Nu,, ARBEZ K H N, B0 38 R B 22 LG BE I 2544 /0N, B

W& BE A HLBEE & HOME R, BEMIAL Nu,, BEZ I8/

SRR : YRR s ARSIt ; 4% T B 262 07 ik

FE 4SS . TKI24 T ERFRIRED : A

Numerical Simulation of Flow and Heat Transfer Characteristics of

Cu-H, O Nanofluids in Microchannel
GE Zichao

(School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The forced convection and the heat transfer feature of Cu—H,O nanofluids in two dimensional channel is studied by

Lattice Boltzmann method (LBM) , and the effects of volume fraction (), relative roughness (&), Reynolds number (Re) of

the Cu nanoparticle in microchannel on the fluid flow and heat transfer are analyzed. Results show that when the wall surface is

smooth , with the increase of Re at the entrance, the Nu_, at the wall increases, and that with the increase of volume fraction ¢,

the Nu,,, also increases; when the wall surface is tough, with the increase of Re at the entrance and volume fraction ¢, the

Nuave at the wall increases, but the increment is less than that when the wall surface is smooth. Besides, with the increase of

relative roughness &, the Nu,, decreases.
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Fig. 1 Diagram of microchannel calculation domain and
boundary conditions
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Table 1  Comparison of Nu,, values previous study in different gridsnumber

A R A% R I Nu, (B

Re Nu,, fi"
20x2 000 30x3 000 40x4 000 60x6 000
10 0.769 0.765 0.768 0.768 0.768
50 2.538 2.551 2.536 2.538 2.538
100 3.410 3.433 3.423 3.407 3.407
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Fig. 2 The dimensionless temperature 6 distribution on the
midline of the microchannelwhen the number of

grids is 40x4000
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Fig. 4 Variation of centerlinedimensionless temperature 6

along the channel length for fluid at various Re numbers
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Table 2 Thermophysical properties of Cu( copper) as

the nanoparticles and water at 25 C

Cp/ Y K/ w
PR \
(J/kg + K) (kg m’) (W/mK) (Pa-s)
alizk 4179 997.1 0.613 8.91x107*
Cu 383 8954 400 —
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Table 3 Calculation formula for thermodynamic

properties of nanofluids
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Table 4 Nu,, ,number of Cu—H, Onanofluids

at different Renumbers

Re ¢=0 o=1% ©=3% ©=5%
10 0.770 0.780 0.821 0.851
50 2.538 2.690 2.923 3.144
100 3.407 3.653 4.061 4.455
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