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ABSTRACT

The developed control valves, installed on the hot water distribution manifolds for the floor heating system, consist of the

balancing valves and the shut-off valves. The balancing valve was designed to improve the flow control performance and to

reduce the noise emitted from the valve by modification of the general V port. The port of the shut-off valve was designed

with two ceramic plates, working by rotating upper plate, to improve the duration and to reduce the noise. For the evaluation

of the new valves, the flow rate was measured and noise level test was carried out. The test results showed that the error of

the flow rate accuracy test for the flow balance of each manifold circuit was less than 43 % and the noise level was less than

35 dB(A).
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Fig. 1 Hot water distribution manifolds with ball valve type
flow control valve
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(a) V port

(b) Developed port

Fig. 5 Configurations of the ports

Return manifold

Fig. 6 Shut-off Valve
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Fig. 8 Working principal of the shut-off valve
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Fig. 9 Concept diagram of pressure losses
for hot water distribution manifolds system
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Fig. 10 Pressure loss at the shut-off valve
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Fig. 12 Schematic diagram of the flow rate accuracy test
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Table 2 Results of flow rate distribution accuracy test
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Table 4 Results of noise test.

- one shut-off valve is closed.
" ¢ Position Circuits open state Results[dB(A)]
| Flow rate for the balancing 1, 2, 3, 4 open 25.6
Circuit o Results Error
(Flow distribution rate) 2, 3, 4 open 27.0
58 m Off - - 20 cm 3, 4 open 299
1734x10" m’h 1.992x10" m’h
65 m 0% 4 open 30.2
(24.5%) (31.4%) 1 open 345
1.764x10" m’h 2.028x10"" m¥h
66 m 0% 1, 2, 3, 4 open 24.3
(24.9%) (31.9%) 2 3, 4 open 254
2.028x10'm’h 2328x10" m¥h
6 m / / 0% 30 om 3, 4 open 277
(28.7%) (36.7%) 4 open 280
1 open P25
Table 3 Results of flow rate distribution accuracy test 1, 23, 4 open 230
2, 3, 4 open 23.0
- two shut-off valves are closed
100 cm 3, 4 open 23.1
Flow rate for the balancin
Circuit o 9 Results Error 4 open 244
(Flow distribution rate) 1 open %63
58 m Off - -
65 m Off - 0%
, , Y ot A E 043350 FES Z7MA7IE W
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