ERMA-SHLE WK £3 % 1 59w1991)/337

3te] ¥3}p37]-neEA FAaTIA E37) SelA
ERerogo gL A5
Prediction of Heat Transfer Rates to Spray Water Droplets in a High

Pressure Mixture Composed of Saturated Steam and Noncondensable
Hydrogen Gas
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ABSTRACT

Heat and mass transfer rates to spray water droplets for spray transients in a high pressure
vessel have been predicted by two different droplet models: the complete mixing model and
the non-mixing model, In this process, the ambient fluid surrounding the droplets is a real-gas
mixture composed of saturated steam and noncondensable hydrogen gas at high pressure. The
physical properties of the mixture are estimated by applying the concept of corﬁpressibility
factor and using appropriate correlations, A computer program, DROPHMT, to calculate the
heat and mass transfer rates for two different droplet models has been developed. As an illustra-
tive application of the computer program to engineering practices, heat and mass transfer rates
to spray water droplets for spray transients in a Pressurized Water Reactor (PWR) pressurizer
have been calculated, and the typical results have been provided.
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Fig.1 Schematic of a spray droplet model.
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Fig.8 The effect ot noncondensable gas on
the droplet surface temperature.
:153bar, Time=40T, d4,=1 0mm,
W,=3m/s, 6,=60°

Fig.9 The effect of initial droplet size on
the dimensionless radius of droplet.
P.=153bar, Tim.=40TC, W,=3m/s,
/o =0.00°
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Fig.10 The effect of noncondensable gas
on the dlmensnonless radiuvs of
droplet.
R.=153 bar, Tim=40T, d4,=1.0mm,
W, =3m/s, 6,=60°
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