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Abstract : In the present study, spray cooling heat transfer was experimentally investigated for the case in which
water is sprayed onto the surfaces of micro-fins in forced convection and nucleate boiling regions. The experimental
results show that an increase in the droplet flow rate improves heat transfer due to forced convection and nucleate
boiling in the both case of smooth surface and surfaces of micro-fins. However, the effect of subcooling for fixed
droplet flow rate is very weak. Micro-fins surfaces enhance the spray cooling heat transfer significantly. In the dilute
spray region, the micro-fin structure has a significant effect on the spray cooling heat transfer. However, this effect is
weak in the dense spray region. A previously determined correlation between the Nusselt number and Reynolds
number shows good agreement with the present experimental data for a smooth surface.
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Table 1 Specification of spray nozzles

Nozzle | Q2]¥2 | EFFF | 47
L [ No. A7 (mm) (m'/s) (SMD//m)
< 1 0.2 9.17x10” 130
H 2 0.3 1.53x10°° 160
W' S H=L=W=S=500~900 3 0.4 4.17x10° 190
(a) Cubic fins surface 4 0.5 8.67x107° 230
5 0.8 1.53x107 270
6 12 3.08x107 300
H
Table 2 Specification of micro-fins surfaces
W H=W=500/
SR A7 (em)y | & JH | EH A ()
(b) Triangular grooved surface
Smooth - - 75.4
Fig. 2 Geometry of micro-fins surfaces Cubic fins 500 . 156.4
Cubic fins 700 78 153.4
Cubic fins 900 40 153.8
Groove fins 500 25 168.5
A E AABATE. Table 1915 B A o)A A}
(a) Cubic fins (500im) (b) Cubic fins (700um) &3 B weEe oy AAR BEHE, o
o] % 7 (Sauter Mean Diameter)S ERJ AL
| th. Table 10] vebd =Zo] o ujm2 A3} o
Ao HHAALE B s AFAA AlE sk
FA oY, BHFFES BAE 27 A AH
SAT s eSS He =Y
Fig. 101+ & A@olA A& A= 7
SFEE Yetdidch 2o vERd vk o] W
(c) Cubic fins (900um) (d) Groove fins (5004m) e Aol oF 9.8mel AEY T B5S
7hgsto]l Aol Abgakdlvh. Wz o] v &
Fig. 3 View of micro-fins surfaces = YzZhdy dAg o= AzZE A Hol 60mmel

A%Y T B2 S0l 200 Watdl FHEA

PR eEs 5 EFEHFS 9.17x107 ~ B E 97 AYste]l AdxHEI|E o] &3t W
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Fig. 4 Spray cooling heat flux for different droplet
flow rate for smooth surface (Q:9.17X10'7~
3.08x107°m'/s)
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Fig. 5 Spray cooling heat flux for different liquid
subcooling for smooth surface(Tr = 35 ~ 55 )
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Fig. 8 Effect of micro-fins structure on heat flux
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