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Abstract: In order to solve the problem of local high heat flux thermal management in high-power
radar and other equipment, research on large format and non-uniform high heat flux heat dissipa-
tion technology is carried out. With a newly proposed embedded jet impinging cold plate capable
of simultaneous heat dissipation on both the upper and lower sides, numerical simulations of flow
and heat transfer characteristics of the impinging cooling process are carried out in confined
space. The heat transfer characteristics inside the embedded jet impinging cold plate are obtained
and the effects of jet height, jet diameter and cold plate volume flow rate on heat dissipation per-
formance are discussed. The results show that the heat transfer coefficient distribution character-
istics of the embedded jet impinging cold plate meet the requirement for local high heat flux heat
dissipation of a 50 X 72 mm’ heating surface with a background heat flux of 1. 2 W/cm® and ar-
ranged with eight 3 X 3.5 mm?*, 125 W/cm? high heat flux chips. Considering the heat transfer
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performance and pressure drop. the cold plate gains its optimum performance at the jet height of

3 mm and diameter of 2 mm. At the cold pate volume flow rate of 5.5 I./min, the maximum tem-

perature rise of the chip is 15. 6°C, and the pressure drop is 3. 917 kPa. The embedded jet impin-

ging cold plate proposed in this paper and the research results are applicable to thermal manage-

ment of non-uniform high heat flux devices.

Keywords: non-uniform high heat flux; embedded; jet impingement cooling; numerical calcula-

tion
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Fig. 1 Embedded jet impinging cold plate and numerical cal-

culation geometry model
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Fig. 2 Model verification results

http: // zkxb. xjtu. edu. cn

2 SRR

2.1 BN K AR P AR B e A
Db H o 3 mm L EHE d R
2 mm BRI E Q, 4 5.5 L/min 1y T4 M,
3 Mt A 2 I s ¥ Al A SR UL TR 6 O Bl 4 FAVRR
P o SR I PN Y R AR A A ] 3 s, AR
It B REAE TR 37 B SR I DX 3 43 A b it RE T S U
X i 1k DR 9 BE TG X 3 R Ay . R IR IXON
R ER ) 2R S AR a2 i R RE I S AR A
T A7 35 3t e o 6 0L 1 R 5 ) 8 PRRICR, . i Ik DX LA
PR DX 35— P R Sy BE 1T 5 U IX 5 I DX S O T 0T A 9
T BN L Ui B LR B AR ) P G R IR /N S AR AR
A s Ve Al b AR A 2 Oy 1 b Sz R Y
ANTR] S 4 B TR S I DX i — 20 2 43 S b it RE T 5 O X
T e R TR SR A DX, A D RE TSR A X AR 2 i
T Y DR AL B S S U Ak i T U 2 U ) 1 BEL
a3 B Ty 1] & A S OISR 2 I RE T IR X
55 IR B B A 5 R e 7 A 5 6 T T RE TS U
X SR T B A 28 5 e B 3 2 S . 2l 8 kA
C/ R N P S S I ) IO T BT 8 - i 28 5 A N o ¢

RS T7 A T
-_— |
00 05 10 L5 20 25 30

u/(m-s™)

L%%ﬁ%ﬁmk] L romematx

L IX

Ca) Xof g 8, 1T 3 55 93

(b)) 55 3t 3 T8 3 46 43 A1
P 3 ik A R AL i v AR P S R 2k 0 A
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impinging cold plate
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