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Abstract

The study of wet steam condensation flow was carried out based on CFD method, and the influence
of surface tension correction coefficient on steam and liquid phase parameters in wet steam con-
densation flow was studied by Moore’s four nozzles. The research shows that: the calculation re-
sults of different surface tension correction coefficients are consistent in the inlet section and the
outlet section, but there is a big difference in the calculation results in the throat section. The er-
ror between the calculated results and the experimental values is smaller when selecting the ap-
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propriate surface tension correction coefficient. Different surface tension correction coefficients
have a great influence on the droplet diameter, and the droplet diameter increases with the in-
crease of the surface tension correction coefficient. The correction coefficient of surface tension
affects the condensation position of steam.
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Table 1. Moore nozzle dimensions
= 1. Moore BFE R~

AR k98 B /mm &8 58 F5E /mm H 5 2 fmm SK/mm
A 75.7 63 114 750
B 112.7 100 144 750
C 132.7 120 150 750
D 139.7 127 148 750
— "l;)taT Pressure o Supersonic \::
: Total Temperature —_—

Figure 1. Schematic diagram of Moore nozzle
[# 1. Moore fE R =&

Table 2. Moore nozzle boundary conditions
5% 2. Moore BB AR &4

Moore W& A B C D
HE 1 (kpa) 0.25 0.25 0.25 0.25
2SR (K) 354.6 357.6 358.6 361.8
I HJE (K) 16.49 19.49 20.49 23.69
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Figure 2. Grid diagram
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Figure 3. Grid independence verification
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Table 3. Calculation results of different equations
=3 TRIFEHESR

A B B D
NBTFp 0.9 0.9 0.9 0.9
NBTF¢ 1 0.992 0.989 0.982
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Figure 4. Static pressure distribution curve. (a) Nozzle; (b) Nozzle; (c) Nozzle; (d) Nozzle
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Figure 5. Distribution of droplet diameter with different NBTF. (a) Nozzle; (b) Nozzle; (c)
Nozzle; (d) Nozzle
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Figure 6. Pressure distribution cloud map. (a) The surface tension correction coeffi-
cient is 1; (b) The surface tension correction coefficient is 0.9
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Figure 7. Mach number distribution cloud map. (a) The surface tension correction
coefficient is 1; (b) The surface tension correction coefficient is 0.9
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Figure 8. Nucleation rate distribution Cloud map. (a) The surface tension correction coef-
ficient is 1; (b) The surface tension correction coefficient is 0.9
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Figure 9. Humidity distribution cloud map. (a) The surface tension correction coeffi-
cient is 1; (b) The surface tension correction coefficient is 0.9
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