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A Numerical Study on the Dynamic Characteristics of
Water Hammer Arresters for Building Service Applications
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ABSTRACT: Dynamic characteristics of water hammer arresters installed in a building water
supply system have been investigated numerically by utilizing a commercial code that employs
the method of characteristics. Some preliminary results with those arresters produced in this
study agree well with the previously reported. Then, the arresters have been incorporated into
a water supply pipe system of a 59 m’ apartment unit constructed by a leading construction
company, and their dynamic characteristics, especially on the reduction in the water hammer
pressure, are investigated. It is found that the setting of the arresters in the pipe system,
which is recommended by the company, may not be proper for reducing the pressure to less
than 1082.0 kPa when quick-closure valves in the pipe system are closed within 30 ms at the
static pressure of 542.6 kPa. More arresters in the system may be required to meet a pressure
criteria.

Key words: Water hammer(¥ 8 &), Water supply system(3<74%), Water hammer arre-
ster(Y B # = F471), Building services(z & ])
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Fig. 1 Schematic diagram of water supply pipe system of a model apartment unit of 59 m’.
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Table 1 Design criteria of the water supply
system of the model apartment unit
of 59m* at the 6th floor'"”

Item Value/Description
Flow velocity Less than 1.5m/s
Flow resistance for pipes |Less than 20 mmAg/m

Fixture unit (FU) 3FU
Inlet pipe nominal diameter 20 mm
Outlet pipe nominal diameter 15 mm
Pipe material Copper
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Table 2 Specificationsm) of the water hammer arresters used for numerical experiments

ASSE size Dimensions (mm) Air cham}ger vol. | Initial piston level FU
A B C (cm®) (mm)
AA 1207 222 737 23 1.7 1~4
A 1651 349 101.2 82 28~171 4~11
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Fig. 3 Network for simulating the water hammer of Fig. 1.
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Fig. 4 Comparison of the water hammer pressures with and without the arresters when WBF is

quickly closed.
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Table 4 Comparison of the water hammer
pressures when an ASSE Size A
water hammer arrester is relocated

Valve Reduced water
quickly Branch line | hammer pressure
closed (kPa)
KF 647.2
FBF 588.4
BLT 588.4
WBF 588.4
K¥ BTF 578.6
BWS 617.8
WF 598.2
RBF 608.2
KF 578.6
FBF 598.2
BLT 617.8
WBF 627.6
BTF BTF 6472
BWS 725.7
WF 696.3
RBF 696.3
KF 568.8
FBF 588.4
BLT 608.0
WBF 6178
WE BTF 627.6
BWS 706.1
WF 706.1
RBF 686.5
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