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ABSTRACT: The work aims to study the effects of inlet flow rate of heat transfer oil, thickness of heat sink interlayer and ma-
trix spacing of plate solder joints on temperature uniformity and pressure loss of heat sink. Through theoretical calculation and
CAE simulation software, a single factor simulation test was designed to analyze the temperature uniformity of the heat sink surface
and the pressure loss of the inlet and outlet. The optimal parameters were confirmed according to the results of the single factor si-

mulation test. In the process of seeking the surface temperature difference of a heat sink not more than 1.55 K and a pressure loss as
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small as possible, the parameter combination that could achieve the optimal performance of the heat sink was: the inlet flow rate

of the heat transfer oil was 2 m/s, the thickness of the interlayer was 8 mm, and the spacing of the plate solder joint matrix was 60

mm. According to the simulation results, the physical heat sink was made and tested. The test showed that the surface temperature

difference of the heat sink was 1.28 K, and its error with the simulation value was 4.13%. The pressure loss was 22 943.7 Pa, and its

error with the simulation value was 4.05%. The error between the simulation results and the measured results is less than 5%, which

indicates that the simulation model is reliable and can be used as a design basis of plate-heat transfer oil heat sink.

KEY WORDS: environment simulation device; plate heat sink; thermal conductive silicone oil; temperature uniformity; pres-

sure loss; finite element simulation
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Fig.3 Influence of thermal sink velocity on test index
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Fig.4 Turbulence phenomenon of thermal oil near solder joint at different flow rates

* 35 000 0 e A5 ) BE R T L T 4R 2 JeH L

20} 130000 T T/ 77 245 SR 38 22 VG A 04 2 o

¥ 125 000 PRECT LA Y, YIDTIZTE 8 mm 24 A, 75 35

Risr {000 g (EIEERESIGER, BRSO 16 kPa 247, ik
El.o- -15000§ WEN1S5K EA,

110000 PRI A 5 4 T 0L 3 0 A o A e 2 R R X L R

S L5 000 /5 SR 2K B T ) — A5 3 A

— . . ., SRS (WP 6 B ) TTIAR H, Wik B &

6 8 10 12 A T TR I e 2 B B4 0

SRR /mm HAA, W 5 BT B T 00 SN, 7 S e (e

B S RIS b 1 B T 5 AT B T A B/ [ B DR A 3

Fig.5 Influence of heat sink sandwich thickness on test index AV FRRE S 36t 2k 0 B SRR fr i o

;f G {\v 1

}’;fl“‘\ '“L.;{.. ; : SO R

¢ 6=10 mm d 6=12 mm
&6 A [ 32 J2 I 2 e AT 37 30 5ok 38 40 A

Fig.6 Velocity distribution of heat sink channel with different interlayer thickness



£28 FH3M

R, A 2 IR A - T Pl IR T B S e - 49 -

3) BB R R ] BE XTI FE AR A B2 R . 1REE
ABFEN 1.5 m/s, FARFEES 10 mm, #7406
S R T B ) B 2R K 0 L, (i A SR &
7THoR. ATUAE Y, SRS A AR AR —E R, foR
ik 22 R0 s 451 DR K8 5 ) B8 1 72 1 T 9 B HE A S 728 Ak
B, FERSFHEERER/D (<70mm) I, RESE
P58 B A A7 R O ) P A R B 20 AL SR () R T
80 mm J& , Rl [HIFE P RFEE N, 25 5 RNk
B T2 o 7 ELAE R AL 4 29 5K R BT )
A, HESUERERIELE 60 mm 25 A7 AR R RALAY
25 TR AR,

ITUN - SMIAL S Kl B 7 53 A &l 8 Fras o i
TSP RDTZ N A R B R sl , e AR
Je S U S IX. , e DX B sh g, S BUtAt
A1 TR BRI SR 38 FRT R T 9 YR R X LA e AT IR A

Temperature/K
201.227
201.095
200.963
200.830
200.698
200.566
200.434
200.302
200.169

200.037
199.905

a ULAMI

P TR I R U S 7 ) T U i X, AR AR
[ B/ N 2 T3 A Jot B 485, 3 i 5 B80R)  BH g 4 2 48
Ko B FRICRR G )RR 3G 0, B8 AR ICAY S A
Wi, IADTAFR I ) 73 A 52 K R TR] A 2 0 78
ZIN PRI R A A 7 R B4 g PR BEL 45 2 o A i R
F A5 2R B R e AL B 2 90/ o AR P I ] e R 3]
—ERERE R, TR T A B 2 S PR AAN 2 DR A
T3] B P 52 00 1 A R AR A

32 EMSHASGHE

HRAE 3 2 A PR 20 B T Y A R et iy 34>
PUISE, H—L i AR, RS
1 HIVE R KN AT, H Bid 3 AP 5 Bl ge
AP, fEFSRIBZEAKRT 155K, HIESR /DO
BT, AR EARER  R K AR R 2 m/s,
JeZIERE N 8 mm, MEASJEMEREIEE N 60mm. AL
SHCIREXTG, 43 AT 0 A 5 It
FEh ARG 1 B S AT AR

P EEE AR, IDTREEE A5, kiR
220 1.227 K, AGUIRE 531 = B A 9 fros . #4990
HEH O J7356 R 22 014.6 Pa, A 114376 = K
B 10 s, RHAGTTHE S RO RE S S AT 00T,

T, DRI 8 e i 5 R AR A AR AR S A TR
BJ7 [ BT T o 7 a5 Z (] Y TR BRAR i K, e Ad A%
PO PR RT3t B A S Pt

2.0 16 000
L9 415000
}: i 14 000

4?& L6 L 13000

= 15F 112 000 %

K 14r 11000

ERE 10 000
12| - KR ]
11k —— R -9 000
1.0 1 1 1 1 1 1 8000

50 60 70 8 90 100
A5 A5 [ [R] B /mm

P 7 AU A5 R ) B 3 i A 1) R )
Fig.7 Influence of heat sink solder joint matrix
spacing on test index

Velocity/(m-s™)
3.838

2.878
1.919
0.959

0

b LM
Bl 8 AT PN HIMI KR S RS e T B - B o A s ]

Fig.8 Stable temperature-velocity distribution contour around inner and outer solder joints of heat sink
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