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Optimalized Design of Micro-channel Heat Sinks with

performance of heat sink. The optimal operating condition is obtained by the method of orthogonal simulation by
OCIS codes

Orthogonal Simulation
Wang Yaqing' Liu Dong® Liu Minghou* Wang Lu' Guo Hong'
' The 38th Institute of China Electronics Technology group Corporation , Hefei, Anhui 230088, China
* Department of Thermal Science and Energy Engineering . University of Science and Technology of China ,
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Abstract The brand-new micro-channel heat sinks are designed using plug-in fins and simulated. The impact
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factors, namely coolant, flow rate and heat sink geometry, are considered in the study of the flow and heat transfer
=]

considering the notability of each factor. It is found that the orthogonal simulation method can save cost both in time
and money. The orthogonal simulation method performs well in the design of channel sink.
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Fig. 1 Sketch map of channel heat sink
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Table 1 Effect factor and degree

Mass flow Fluid Type of
Level
A /(kg/h) media B contact C
1 20 water front
2 60 alcohol all
3 40 methanol bottom
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Fig. 2 Geometry of the channel heat sinks
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Table 2 Sizes of channels

Type of contact L Ly Ly Ly w W W. W,
Front not bottom (C,) /mm 6 1 4.9 0.1 2 0.5 0.244 0.1
Not contact (C;) /mm 6 1 5 0 2 0.5 0.244 0.1
Bottom not front (C;) /mm 6 1 4.9 0.1 2 0.5 0.244 0.1
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Table 3 Orthogonal table

Queue Experimental Surface Pressure Membership of Membership of .
Number A C , Total points
empty program temperature /K drop /Pa surface temperature pressure drop
1 1 1 1 1 A1B, Cy 326.95 420. 48 0.4715909 0.0767699 y1=0.3926267
2 1 2 2 2 A1 B C, 314. 88 834. 69 0.1972727 0.3297844 y2=0.2237751
3 1 3 3 3 A1B;C; 313.58 294. 80 0.1677273 0 v3=0.1341818
4 2 1 2 3 Ay B, Cy 309. 93 1931. 90 0.0847727 1 1 =0.2678182
5 2 2 3 1 A B;Cy 340.13 916. 64 0.7711364 0.3798424 v5;=0.6928776
6 2 3 1 2 Ay B Cy 306. 20 1682. 80 0 0. 8478407 v6=0.1695681
7 3 1 3 2 AsB;Cy 310. 98 785.17 0.1086364 0.2995358 y7=0.1468162
8 3 2 1 3 A3BCy 306. 86 847. 80 0.015 0.3377924 s =0.0795585
9 3 3 2 1 A B, Cy 350. 20 1279. 70 1 0.6016126 y9=0.9203225
Optimal ABCs 308. 82 419. 81 0. 059587 0.0763665  0.0629429
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case

F,=0.7505836,
F5=1.1302639,
Fo=1.1466973,
Fi3=0.396114,

F;=0.8072611,
Fs=0.9962111,

Fi;,=0.416811,
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Fo=1.2240725,

F3=0.6417533,
F;=1.4119158,
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F,=2.0058268,
Fg=0.5401594,
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0o [F] A ER T HICHR BT X6 2R 10 Il B 9 2SR A L T LA
FETT IR 25 G 43 BRid 34 FH 2% 10 I B R P 5 1 AN 43 31)
N 0.8 F1 0.2, FTaEEEHIT f 5RMIRE SRR m
HIERERIEEE m, WL f=0.8 m=+0.2 m, . W73 H
1.00, HZRmZE 3 fim.

328
322.68
318.47 318.75

326
20 40 60

324
322
Mass flow rate /(kg/h)

320
318
316
314
312

Surface temperature /K

Pl 3 2 T iR 3 o O e 1 A2 AL
Fig. 3 Surface temperature versus mass flow rate
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Fig. 5 Surface temperature versus connect type
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Fig. 6 Pressure drop versus mass flow rate
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Fig.7 Pressure drop versus fluid kinds
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Fig. 8 Pressure drop versus connect types
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Table 4 Analysis table of notability

Sum of
Source . Degree Number
discrete Significance
of variance of freedom of F
square
A 0.03348147 2 1.15298
B 0.099482 2 3.4258067
C 0.497223 2 17.1226 *
Error  0.029039 2
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