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Experimental Study on the Influence of Spray Height and Flow
Rate on Heat Transfer Coefficients of Different Surface Structures

HUANG Shi-wen, LIU Dong-yao
( College of Energy and Power Engineering, Nanjing University of Science and Technology , Nanjing, China, Post Code:210094 )

Abstract: A spray cooling experimental platform was designed and built, and the influence of spray
height and spray flow on the heat transfer coefficients of smooth surface and square rib surface was studied
with deionized water as the cooling medium. The spray height decreased from 29 mm to 10 mm,and the
variation range of spray flow was between 20 L/h and 32 L/h. The experimental results show that the
spray height decreases from 29 mm to 14 mm,and the surface heat transfer coefficient is increased by
72% . While the spray height decreases from 14 mm to 10 mm,the surface heat transfer coefficient is in-
creased by just 2. 7% . When the spray flow rate increases from 20 L/h to 32 1./h the surface temperature
is decreased by 2.4 °C |and the surface heat transfer coefficient is increased by 10.6% . Under the same
experimental conditions,the heat transfer coefficient of the square rib surface is always greater than that of
the smooth surface.
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Fig. | Schematic diagram of spray cooling experimental

device
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Fig. 3 Surface temperatures of two heat exchange

surfaces at different heights

- ; —a— R
S 30 —o-Jr i
% 25
B 2
]
=
Me 15[
#
% 101
®
5_ L 1 L 1 1
10 15 20 25 30

& B /mm
E4 FARSETRMEBEAENREERZYH

Fig. 4 Surface heat transfer coefficients of two

heat exchange surfaces at different heights
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Fig. 5 Surface temperatures of two heat exchange

surfaces at different flow rates
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Fig. 6 Surface heat transfer coefficients of two heat

exchange surfaces at different flow rates
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