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Micro-Channel Heat Sink with Two Phase Impinging Jets for
Laser Diode Bar
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( ' Institute of Engineering Thermo Physics, Chinese Academy of Sciences, Beijing 100190, China )
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Abstract A micro-channel phase-change heat sink has been developed for cooling high power continual laser diode
(LD) based on coupling of boiling-cavitation in micro-channel and field synergy principle. The electron-optic
conversion efficiency, output wavelength and the relation between input current and output power are measured
experimentally when LD output power changes from 0 to 100 W. The cooling refrigerant is R134a. The thermal
resistance of heat sink is measured as 0.211 C /W when the magnetic drive gear pump is operated at 23 r/s motor
speed. Comparing with the previous heat sink, the thermal resistance of the micro-channel phase-change heat sink
based on field synergy principle decreases significantly.
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Fig. 1 Flow patterns in micro-channel with boiling-cavitation coupling effect
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Fig. 2 Heatsink structure. (a) Previous heat sink structure; (b) heat sink structure in this paper

1002003-2



RS,

PP o B A 45 AOROE AR AE TR R P

4 PpitEremiA R oS A S

B3 g Bk R I a0 B R AL v A DR
il o7 R134a, T s %% 1 K3h. &
T2 R S A AR 3L AR5 AT
5 TE TN A A W G 25 AL RE & A UGS A
TR 4SR5 TR BE AR 6.8 HE 89 TR A
W I35 S S8 I — D EER

S 36 2 R A A F AR R A B 7 KR A L
Ve BEST 8 MR TERZ K IR 9 AL Sk 25 % RV 205
B RGP AR BT

N LA BR P ) AR A R TS g A SRS 2 it i
A EIRLBE MU 7t A R P Y A o £ D R
2 A 73 ) DN 1) 3 R s el SR 10 0
LD fay H G DA [ s 00 e A PR e O DA R B
P LA i A FL R = g AL R X A LA

bar Z& K AT =g A IR — LD g O o & .
10

3 BATTYERE I AR R B
Fig. 3 Schematic of test setup
P 4~8 U S B By L LA A ] I LD g A
L5 HL T VLD i DR S e A DR A TR R S
LD i AR LD i I 5 fa A D R g 840 6 &
DA R 80T R B AR Ak, B9 O U 48 22 W HIL AT R Oy
17 Hezif sk 0 B A Al . B 10 Sk R A8 s bl
B3R A 19 Hz, LD %y P K 2 808. 11 nm B /) 1%
.,
140

—-17Hz

120
100
80t

I/A

60
40+

20
158 1.62 166 170 1.74
UN

B4 LD AW S EENRKR

Fig. 4 Input current versus input voltage
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Fig. 11 Heat sink thermal resistance at different motor frequencies
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