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Abstract

The VOF (volume of fluid) method is used to establish a two-dimensional water vapor heat and
mass transfer parallel flow and counter flow model. The deviation of calculated film thickness,
which is changed with Re values, is greater than the experimental measurement’s value by 3.03% -
6.90%, and the predicted value of the Nusselt theory by 8.33% - 10.34%; it indicates that the mod-
el is feasible. The model is used to calculate and analyze liquid water flow distribution, air and
water quality and velocity distribution, water vapor quality content distribution in the air, in wa-
ter and air’s parallel flow and counter flow processes. The results show that: in gas-liquid two-
phase counter flow process, the ratio of latent heat transfer rate in total heat transfer rate is above
90% at gas-liquid interface, higher than that of gas-liquid two-phase parallel flow; at air-liquid in-
terface, the main heat transfer is latent heat transfer caused by water’s evaporation and mass
transfer, and the supplemented heat transfer is sensible heat transfer caused by temperature dif-
ference; counter flow is more conducive to heat transfer than parallel flow.
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Figure 1. Air and water film two phase counter flow physical
model of heat transfer
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Figure 2. Liquid film thickness changes with the number of Re
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Figure 3. Water vapor quality content in air in gas-liquid parallel flow
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Figure 4. Water vapor quality content in air in gas-liquid counter flow
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Figure 5. Ratio of sensible heat rate and total heat rate with different inlet water temperature
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Figure 6. Ratio of latent heat rate and total heat rate with different inlet water temperature
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Figure 7. Ratio of sensible heat rate and total heat rate with different water flow rate
E 7. ARKREFHTS - RFEEASSEAENLERRI SRS

100

99

98

97

—e—T=l1kg/s

—a—F=1.5kg/s

—a—F=2kg/s

9% [

4/, (7o)

94 [

93 [

92 . PR IS SN SN SN N TR T S NN SN [N S SN SN SN TR N TN NN TN ST TN SN SN NN SN NN SN [N SR NN TN ST SN S S N
01 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36
Y(mm)

Figure 8. Distribution of ratio of latent heat rate and total heat rate with different water flow rate
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