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Abstract

The rate of heat transfer in condensation of steam containing noncondensable gas
was experimentally investigated to analyze the heat transfer phenomena in a liquid
-film type evaporator heated with high humid waste gas from a dryer of filtrated
stock. The heat transfer coefficients were measured in a vertical heat exchanger by
the use of steam containing a large amount of air, such as 0~2.28 (kg-H,O/kg-air),
as the heating medium. The effects of Reynolds number and concentration of steam
on heat transfer coefficients were determined, and the mechanism of heat transfer was
elucidated. The results indicated that the heat transfer coefficients increased with the
increasing flow rate of the mixed gas and the presence of appreciable quantities of air
markedly reduced the rate of heat transfer. It is suggested that the main resistance
for heat transfer exists in the boundary layer of the mixed gas so that the condensate
film exerts less influence on the rate of heat transfer. Correlations for the heat

transfer coefficients based on the experimental data are proposed.
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Fig. 3 Effect of water flow rate on gas-phase heat transfer coefficient
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Fig. 4 Correlation between air-Reynolds number and heat
transfer coefficient
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area of heating surface
condensation number
mass velocity of air
mass velocity of water
absolute humidity
fractional humidity
heat transfer coefficient
heat transfer coefficient
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Nomenclature

for convective flow
for liquid film

liqguid-phase heat transfer coefficient

gas-phase heat transfer coefficient

length of test pipe
Nusselt number

rate of heat flow

film Reynolds number
Reynolds number based
mixed gas temperature

on air flow

heating wall temperature

temperature at codensation interface

temperature difference between mixed gas and

wall
mass flow rate of air

mass flow rate of steam

mass flow rate of water

mass flow rate of condensing steam

length from gas inlet

latent heat of condensation
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[m?]

[~]
(kg/m?h]
[kg/m*h]
[kg-H,0/kg-air]
[kg-H,0/kg-mixed gas]
[kcal/m%°c]
[kecal/m*h°c]
[kcal/m®h°c]
[kcal/m?®°c]
[m]

(-]
[keal/h)
(-]

[—]

(]

[c]

[c]

(t]

[kg/h]
[keg/h]
[kg/h]
[kg/h]

(m]
[kcal/kg]



