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A study on the flow charateristics of temperature control
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ABSTRACT

TCV(Temperature control valve by pressure

compensation) controls temperature constantly,

when it is sending steam or high temperature water to heating device of heat exchanger. For
designing TCV, the ratio of piston and hole diameters is one of the important design parameters.
Numerical analysis is carried out to elucidate the flow characteristics in the TCV with different

port areas of cold and hot waters, using the

k— e turbulence model and Cartesian cut-cell

method. Numerical results show that the exit flow rate is mainly affected by pressure distribution

in the piston.
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Fig. 1 TCV model
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Fig. 2 Sectional drawing of TCV and
piston
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Fig. 3 Computational
cut-cell method
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(a} Pressure with various piston open
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(b) Velocity with various piston open
Fig. 4 Pressure and velocity with various piston
open
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(a) 1/4 piston open
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(c) 3/4 piston open

Fig. 5 Contour plots of static pressure distribution



€ g, daA TCVE &= 23 7158 ZE
Aoz @wudd.

4. dE

2 dFAME TCV Uiy B2E9 X g ¢
g 23X &7 BEY S5 RIS £X YHE $3
1FHE A gy e AL I

1) 4B R H2E X4 wE dr ¢4g §%
€ A9 43 24 A=A $9E dHE B
ow, 14, 34 A= A$E ¥ - 2579 vl
g2t Nz gvEe oY EE YL Byt ®
¥ S7REY 4SS Y 2 A% 24 7ixd
2% 7P we ok HEe B

2) 2T FE9 &= BXE uF¥ dH 1/4, 34 A

EoA W - 257 T SEEZE MZ R
A 2/4 A=A E YT £ EXE BRI

3) M2E R ¥ EXe w 7 12 &
E X7 3o I2E R FEe] 3YT
A 7 50 AT AL ¢ F AT =
A BAE R S YASA JoE &R
B9 FYE 748 92 F Us Aoz wY™
o 23EE TCVE WP J2E9 o8 3¥¢
ol g3t 75 f5S dAIA T F slon,
¥ FYToAN T =9 A TEEH
W ETE A EY FAVL 948 exE M
T e 2= 23 ¥R J%E JHE R
woEd.

%7
g 97E “dtd 971808 daY A
o]

sto] Samgion, oo BAX e HAsY
o

-423-

Velocity
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(b) 2/4 piston open
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(c) 3/4 piston open

Fig. 6 Contour plots of velocity distribution
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