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Effects Saturation Pressure on Spray Cooling with Ammonia

Wang Hong Yu Yongsheng Zhu Xun Sun Shaopeng Liao Qiang
Ding Yudong Yang Baohai

(Institute of Engineering Thermophysics . Chongqing University, Chongging 400030, China)

Abstract Spray cooling is an efficient high heat flux cooling method. In this study, the heat transfer characteristics

of the spray cooling with ammonia as coolant are experimentally investigated under different ammonia saturation
pressures. The cylindrical copper acts as the heat sources with seven cartridge heaters, and two-nozzles arrays are
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specifically designed to spray with ammonia. Experimental results indicate that the latent heat of ammonia decreases

5l

with the saturation pressure increasing, it is useful to promote the single-phase convection to convert to the nucleate

the engineering application for the high heat flux cooling technology.
=]

boiling at the lower superheat temperature. The surface temperature and heat transfer coefficient increase with the
Key words

saturation pressure of ammonia increasing but the variation trend of the superheat reverses. The maximum heat
OCIS codes

transfer coefficient of 1.48 X 10° W/(m® » K) is achieved with the heat flux of 310 W/cm®, the spray chamber
000.6850; 140.3320; 140.6810; 140.3580

pressure of 4.01X10° Pa and the surface temperature only of 19.5 ‘C . Meanwhile, this study provides a reference in
laser technique; spray cooling; ammonia; saturation pressure; high heat flux
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Fig. 1 Experimental setup of spray cooling
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Fig. 2 Schematic diagram of heat-target
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Table 1 Parameters of nozzles atomization

Saturation vapor Inlet ) Inlet Saturation Diameter Spray
. AP /(10° Pa) ) .
P /(10° Pa) P /(10° Pa) flux /(g/s) T/C ds> /pm angle 0 /()
2.03 7.61 5.58 4.741 —18.5 53.0 43
3.08 8. 67 5.59 4.712 —8.4 50.5 43
4.01 9. 54 5.53 4.698 —1.2 49.5 43
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Fig.4 Saturated temperature and latent heat as

a function of pressure
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Fig. 5 Correlation of heat fluxes with surface
superheat for different saturated pressures
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Fig. 6 Correlation of heat fluxes with surface

temperature for different saturated pressures
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