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Application of Al & Cu Combinated Heat Sink to Laser Cooling System
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[ABSTRACT]

In order to obtain a miniaturization and light weight solid-state laser, the diode pump cooling system

need to reduce its weight, a solution based on Al & Cu combinated heat sink with thermoelectric coolers is proposed. The

software Flotherm is used to optimize the design of heat sink, and then verify the cooling system in the actual use of the

environment. The experimental results show that the designed scheme meets the requirements of solid-state laser cooling

demand, the weight loss design of the pump module cooling system has been carried out.
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Fig.1 Schematic diagram of typical diode laser cooling system
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Fig.2 Relationship between cold junction temperature of
thermoelectric cooler and load power

156.3
136.8} ,
B 172] —dI:lO
Q? 977 — d,=20
?\; 782} d,=30
& 586 — dy=40
E 3011 — =30
sy [ — i
’ . S anlll =
1.3 2.53.85.0 6.27.5 8.8 10.0
FLE I/A
(a) HIRTPRE G (B9 R
406.0 ¢
355.2 F
= 3045
< 2537 F
® 2030
g 1522 F
101.5 |
507 F

0 1.32.53.85.06.27.58.810.0

HLIRE T/A
(b) 7% - FABHI A 5 L i 2 (R 06 2R
B3 #1/4H9500/199/100 BHy AL B £
Fig.3 Performance curve of 9500/199/100 B
thermoelectric cooler
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Fig.4 Simulation model of heat sink
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56 57.13 57.80 58.51
53 57.11 57.75 58.45
48 57.11 57.68 58.34
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64 57.49 58.29 59.05
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72 58.20 59.12 59.93

R4 FHR3: BEREE R RREEEKEE
!/ |

60 57.48 58.23 59.04
56 57.36 58.05 58.82
53 57.34 58.00 58.75
48 57.36 57.95 58.66
44 57.41 58.03 58.69
40 SIASS 58.03 58.69
64 57.68 58.49 59.31
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94 WA RIS EA - 201845 61555 41]

25 LT 4 ROy SR8 R Rioe IR R Mk
WE s iR

PASARIRLRE S AR, MEARES T Jin: 758 2 bt
BHETC N BRI BEAAL , i Ea4m 20 & s s
23 WEEAR 5% 2 MZEA R IEAh, H &l 5 A,
TR 5T 2 Z RO R RIR SR 228 1.3°C,
AT ELZE SR AT, A R R BRI A K

4P RME RN TE 1N 0.578ke, HE 2
J 1.87kg, 77 % 3 4 1.575kg, )% 4 M 0.863kg.



PN
RESEARCH mﬁtﬁi

58.6 ¢
584t \\
5821 &

58.0}
578t —— %1
57.6 - JiZE 2
574 = JiR3
572} = iR 4
570t
56.8

REE /°C

38 42 46 50 54 58 62 66 70 74
SERR R
E5 SERHESREHEXR

Fig.5 Relationship between fin number of heat sink and
temperature curve
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Fig.6 Temperature distribution nephogram in 50°C ambient
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