AugadEEd A 198 A 8 3(2007)/pp. 577-584

ARHE 2R

A

3 A o 4 A4 oA &, 3
Mg histi ol X @A s, g AT

F oA 2YY

g 7

=F
4 A

off ok

:‘0 ol'.
18 (o
o0
Lo e

-

Fluid Dynamic Performance in a Hot-Water Heating System with a
Variable-Flow-Rate Balancing Valve

Jurn Hur, Suk-Jong Lee, Jae-Yong Sung”, Myeong Ho Lee’

577

Graduate School of Energy & Environment, Seoul National University of Technology, Seoul 139-743, Korea

*Department of Mechanical Engineering, Seoul National University of Technology, Seoul 139-743, Korea

(Received April 11, 2007; revision received July 19, 2007)

ABSTRACT: A variable-flow-rate balancing valve has been developed and optimized to
apply to a distributor in a hot-water heating system. Fluid dynamic performance of the system
was evaluated by comparing the results with the previous pressure difference control valve
(PDCV) system. In view of the variations of pressure drop and flow rate according to the
sequential closing of the control valves, the present system which is named “smart system
distributor”, is very stable without a certain flow rate concentration. The level of pressure
drop variation is also low as compared with the previous system with a PDCV. In view of
the occurrence of cavitation, the present system is quite superior to the previous system
because the instantaneous pressures at all sections are much higher than the vapor pressure.
On the other hand, the previous system has a possibility of cavitation when one or more
control valves are closed.
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Flow rate distribution ratio at each room according to the sequential valve closing

Operating Conditions Room 1 (%) | Room 2 (26) | Room 3 (%) { Room 4 (%) | Total (%)
All Opened 13.0 189 30.8 37.3 100
Previous | Room 4 Closed 16.1 229 33.1 - 72.1
System | Room 3 Closed 185 26.5 - - 45.0
Room 2 Closed 19.7 - - - 19.7
All Opened 9.6 20.9 27.0 42.5 100
Smart Room 4 Closed 9.8 214 27.6 - 58.8
System | Room 3 Closed 9.7 21.1 - - 308
Room 2 Closed 10.1 - - - 10.1
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