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Abstract

Pressure compensating temperature control valve(TCV) is one of the important control devices, which is used to maintain the
constant temperature of working fluid in power and chemical plants. The ratio of cylinder hole diameters of inlet and outlet is
the main design parameters of TCV. So this needs to be investigated to improve the function of control of temperature and
void fraction. In this study, numerical analysis is carried out with various ratios of cylinder hole diameters of the inlet and
outlet in the TCV. Especially, the distribution of the static pressure is investigated to calculate the flow coefficient( ¢,) and

resistance coefficient( ). The governing equations are derived from making using of three-dimensional Naver-Stokes
equations with standard z—¢ turbulence model and SIMPLE algorithm. Using a commercial code, PHOENICS,
pressure and flow fields in TCV are calculated with different inlet and outlet diameters of the cylinder hole for cold

and hot water passages.
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Fig. 1 TCV model
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Fig. 2 Configuration of the modeled TCV.
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Fig. 4 Distribution of static pressure for various inlet hole diameters
8, 9 and 10mm with the outlet hole size 10mm.
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Fig. 5 Distribution of static pressure for various inlet hole diameters
8, 9 and 10mm with the outlet hole size 11mm.

5.5D0E 161
5.000€ 404
4.anoena
2.800E+04
2.200€ 484
2 woutana
2 unar +ua
1 4008 04
4 qunt 10y

5.600E+04
5.000E +04
4.400E +04
30008 va4
3.200€+04
Gt <04
2 6031 +ne
© enm vue
[y

5.600F +04
5.000€+04
4.400E 404
3.800€ +04
3.200E+04
2 600t +ud
20008 +04
1 200t +0a
angns ea i

(c) 10mm

Fig. 6 Distribution of static pressure for various inlet hole diameters
8, 9 and 10mm with the outlet hole size 12mm
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Fig. 7 Flow coefficient with various ratios of cylinder hole diameters
of the inlet and outlet in the TCV.
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Fig. 8 Resistance coefficients with various ratios of cylinder hole
diameters of the inlet and outlet in the TCV.
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