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Automatically Preventing Pressure Equalization
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ABSTRACT

It is necessary to use pressure reducing valves to provide required water pressure in water-based fire suppression sys-
tems of the tall buildings. In many cases, however, pressure reducing valves lose their function due to the phenomenon of
pressure equalization caused by valve leak. This study carried out performance evaluation of the recently developed pres-
sure reducing valve to prevent pressure equalization and found it can maintain designed pressure reducing ratio within

11 % variation and prevent pressure equalization by automatic self-lock function of the piston.

Keywords: Tall buildings, Water-based fire suppression systems, Pressure reducing valves, Leak, Pressure equalization
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Figure 1. Schematic diagram of developed pressure reducing
vave.
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Figure 2. Layout of the test facility.

a)Ultrasonic flowmeter b)pressure sensor

Figure 3. Measuring devices.
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Figure 4. Moving piston with weight increment (W=0, 224,
444, 664 g).
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Figure 5. Pressure reducing ratio vs. flow rate with AW=0¢g
(Single Sedls).
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Figure 6. Pressure reducing ratio vs. flow rate with AW=0¢g
(Double Sedls).
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Figure 7. Pressure reducing ratio vs. flow rate (at AW=0g,
0.7 MPa).

45
-©-Double seal

o 4 -@-Single seal
-
©
S
=)
£ 35 o
o
3 \\.4—//_/_£
-
2 3
o
1
E]
# 25
)
1™
o

2

0.4 0.6 0.8 1
Inlet pressure(MPa)

Figure 8. Pressure reducing ratio vs. inlet pressure (at AW=
09, Q=240 1pm).
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Figure 9. Pressure reducing ratio vs. piston weight increment
(at Q=2401pm, 0.7 MPa).

Figure 10. Performance test for pressure equalization inside
the valve.
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