LHEUE I R

2010 £ 1 A

Wt

i
CHINESE JOURNAL OF LASERS
NERS: 0258-7025(2010)01-0115-06

Vol. 37,No. 1

i Z5 v AV cR i it 5 e g IX.
1 P PR IR 55 )

HmE

TTF AR A K R R OHEE
(PEBZEARR MR ZSRE TRR, 28 &8 230027)
0.044 m®/(m?

PAIK g ¥ 040 52 - 1 3 [ 1 0 & 200 W/ em® BB SR EAT I8 255 18 204 FA SE IR BT 5T« 8 s BT 58 40 Jo 1 A

FAE 0.044~0.053 m*/(m? « s) BETHIRE Jy 25~65C FULE N “Touh B X7 HL R M, S 4 R Ll B &N
), BETA IR B 2R 65 C I, B R a] 3k 257 W/em® ;fEE & K 0. 053 m® /(m®

H
SIS X BB R, > 440 4t T M HARARHE RO N, 19 R, 2300650, 15 Oliphant %4 th 0 HUIE IL B &
H
U HOLH B TR IS X s (B
= TK 124

s P 5 [v] # B 1

TR BOARE S8 3] 300 W/em® o X SZEGBCHE R AT 0 A 2 B, <TGk B IX 7 5 B 2R B0 S A o AR R o L RE TR R Y

P BRRAE R 240 DGRBS B TRIEHAAE —EWMSEE.
FESES XERFRIRES A

doi: 10.3788/CJL20103701.0115

Wang Yaqing

Performance in Spray Cooling
Liu Minghou

Liu Dong
(Department of Thermal Science and Energy Engineering , University of Science and Technology of China ,
Abstract

Effect of Test Surface Temperature on the Non-Boiling Heat Transfer

Xu Kan  He Guoliang
Hefei, Anhui 230027, China)

Using water as coolant, experiments were used to study the spray cooling of 200 W/cm?® high power solid
state laser for the heat dissipation. The heat transfer performance of spray cooling in the non-boiling regime was

found that as the volumetric flux, wall temperature increasing, the heat transfer coefficient increased gradually.
Key words

Further more, an empirical correlation between average Nusselt number N, and the spray Reynolds number (R, >

studied for volumetric flux ranged from 0.044 to 0.053 m*/(m* « s) and the temperature ranged from 25~65 C. It
440) was developed. Compared with the data of Oliphant et al. , it was observed that the results from the correlation
when R, is more than 240 could be of reference in the engineering application.

was found that when the wall temperature was 65 C and volumetric flux was 0. 044 m’/(m* « s), the heat flux

.

dissipated could reach 257 W/cm?; when the volumetric flux increased to 0.053 m®/(m’ « s), the heat flux could

reach 300 W/cm® on the condition of the same surface temperature. Through analysis of experiments data, it was
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Parameters of nozzles atomization

Volumetric flux Diameter Velocity Droplet flux Spray angle
Pressure /MPa )
/[m®/(m* « s)] ds> /pm V /(m /s) N /s 0/
0.3 0. 044 112.3 19.7 4689819 53.3
0. 35 0. 049 110.9 21.6 5370361 55.6
0.4 0.053 107.7 23.9 5857926 57.2
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Fig. 3 Heat flux versus wall temperature
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