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ABSTRACT

Temperature Control Valve (TCV) is one of the useful temperature control devices, which is used to
control constant temperature of working fluid in power and chemical plants and domestic water supply
systems. TCV is composed of body, cylinder and piston, and the body shape has a symmetrical H-type. In
general, it has several inlet and outlet holes, and its shape is like as tubular sleeve. The piston has three
rings: two rings of the end of piston have the function of controlling inlet flow rate with hot and cold
working fluids, the center ring has the function of preventing hot and cold water from intermixing.
Consequently, the shapes of piston and cylinder are the main design parameters in the performance of TCV.
In this study, numerical analyses were carried out with two different piston and cylinder shapes to
investigate the functions as a temperature control valve and the flow characteristics according to piston
opening grade in TCV. Using a commercial code, FLUENT, velocity and pressure fields in TCV are
obtained under steady, standard £ —€ turbulence model and no-slip condition.
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(b) Piston and cylinder.

Fig. 1 TCV model of Type 1.
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Fig. 2 TCV model of Type 2.
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Fig. 4 Pressure distribution for various piston opening rate.
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Fig. 5 Velocity distribution for various opening rate with Type 1.

Fig. 6 Velocity distribution for various opening rate with Type 2.
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Fig. 7 Dead space for a vortex flow with Type 2.
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