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A PIV Study on Loss Reduction for Tilting Disk Check Valve Installed
in Piping System of Water Supply by PIV

B.S. Kim, J-H Kim, J-Y. Lee”, J-G. Kim™ and Y.-H. Lee™
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ABSTRACT

In generally, under the influence of over-pressure drop, serious problems such as cavitation, choked flow,
flashing and vibration has been coming around the tilting disk check valve. A PIV experiment to examine
the cause of energy loss has been performed and the improvement configuration of valve seat based on this
visualization results is proposed. In the visualization results, flows in the piping system became instability
under the influence of the shape of boss. This unstable flows induces sudden pressure drop in the piping
system. So, we change the configuration of boss as a streamlined design to be stabilized the flows. A
pressure measurement has been performed to know that the influence of the configuration change. In result,
the rate of pressure loss reduction is about 22% at the position of No, 2 and 24.2% at the position of No. 6
in comparison with pre-tmproved shape.
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Fig. 2 Arrangement of PIV system

Table 1 Experimental Conditions and Devices

Item Sepcification
Quter diameter(Valve) 60mm
Inner diameter(Pipe) 60mm
Experimental | An angle of opening
Conditions and shutting Full open,15,30,45,60
Re 1.38x10°
Pressure measurement | Digital manometer
Visualization Light source 100mJ Nd-Yag
Equi t dual pulsed laser
Hipmen Sheet light Cylindrical lens
M . Working fluid Tap water
Cgifil;g:f Temperature 15C
Particle PVC
Pentium IV PC
Host computer (17 GHz)
Nurpber data 500 Frames
for time-mean
Image Two-frame
Processing Identification gray-level . Cross
correlation
algorithm
Ratio of error less 19/frame
vector
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Fig. 3 Photo of pressure holes
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Fig. 4 Visualization on side section of prg-improved valve

(a) pre~improved model

(b) improved model
Fig. 5 Dimension of pre-improved and improved valves
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{a) Front section of pre-improved valve, full-open
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(b) Front section of improved valve, full-open

Fig. 6 Time averaged velocity fields (side section, full-open)
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(a) Front section of pre-improved valve, 30°open

Urd . Ouae0)

HinsHs

s-AdSimm)

(b) Rear section of pre-improved valve, 30°open
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{c} Front section of improved valve, 30°open
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(d) Rear section of improved valve, 30°open

Fig. 7 Time averaged velocity fields (side section, 30°0pen)
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(a) Front section of pre-improved valve, full-open
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(b) Front section of improved valve, full-open

Fig. 8 Time averaged velocity profiles (side section, fuli-open)

...... oy

i
g
g
-

1
g
;

3
T
i

xAsa%fmm)

(@) Front section of pre-improved valve, full~open
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(o) Front section of improved valve, full~open

Fig. 9 Time averaged velocity profiles {mid-section, full-open)
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(b) Front section of improved valve, full-open

Fig. 10 Time averaged kinetic energy (mid section, full-open)
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Fig. 11 Comparison of pressure drop rate
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Fig. 12 Comparison of loss coefficient
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