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Evaluation of Parameters Affecting Mist Cooling Heat Transfer in High-temperature Region

Hidetoshi Onkuso and Shigefumi Nisuio

Synopsis

: To predict mist cooling heat transfer, it is necessary to understand systematically this phenomena. However, since there

are many parameters affecting mist cooling heat transfer and the effects of these parameters are very complicated, it is
still a difficult task to predict mist cooling heat transfer for actual systems.

In the present paper, the effect of surface diameter on mist cooling heat transfer was experimentally investigated. To
do this, the diameter of test plates was varied from 10 to 30mm. Mist cooling experiments were conducted for horizontal
upward-facing surfaces made of silver. The experimental results obtained in this study show that the diameter of the plate
affects the heat transfer coefficient of mist cooling in the high-temperature region corresponding to the film boiling region
on the boiling curve.

Next, the correlating equations for the heat transfer characteristics of mist cooling in the high-temperature region are
developed accounting for the effects of volumetric droplet flow rate and surface parameters including the effect of the
surface diameter. These correlating equations are in good agreement with a number of experimental data.
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Fig. 1. Dependence of heat transfer coefficient on

volumetric droplet flow rate.
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Fig. 2. Distribution of volumetric droplet flow rate.
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Fig. 8. (a), (b) Comparison between predictions from
Egs.(9), (10) and (11) and experimental data.
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Table 1. Experimental conditions and %, for Fig. 8.

References Characteristics of Test Plates Characteristics of Mist Flow Symbol Line b WK
d, mm Materials D, m3/(m25) Va or V4, m/s )
Gaugler 12.4 Copper 0:0022 16-26 ® |----- T2IXATsa '8
?n(:iog{?::om 185 AISI321 0.0006 10-30 N 100
Shoji 10 Copper 0.00272 72 ® | ---
Ishigai et al. 119.5 SUS316 0.00056 5.4 A —_—— 100
0.003 17.8 A | —-— 670xAT 192
0 54,1738 s | — — | 100, 670xAT'*?
Yao and Choi 432 Copper 0.000706 3.46 a - -
0.00205 4.02-5.84 O |--- 100
Tto et al. 80 Copper 0.00056 45 O ——
100
0 5 < -
Ohkubo and 15 Silver 0.00057 20 o | —
Nishio 0.00286 20 O | — T2TxATs 58
0 20 ° R —
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