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Study of the geometry of the flow path of a Pressure
Reducing Valve to Suppress the Cavitations
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Abstract This study examined the relationship between the shape of the inside of the PRV and the cavitation of
the water supply system of an apartment house. In this paper, nine types of PRV with different gaps and shapes were
analyzed numerically using a 3D model embedded in the commercial code, ANSYS-CFX. The lowest pressure and
the maximum velocity occurred at the narrow gap, which is located at the between the stem and the disk. When the
gap size was increased, the vapor volume fraction was always greater than 0, but the vapor volume fraction of the
type of expansion pipe approached 0. These results indicate that the cavitation of PRV can be reduced by a shape
change to the type of expansion pipe.
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[Fig. 1] Components and the internal structure of a
single seat direct type PRV.
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[Table 1] Orifice geometry of PRV for analysis.

Type feature shapes of orifice
Type A 0.3mm
stem
gap Type B 0.6mm
change Type C 0.9mm disk
Type D 1.2mm gap
flat
Type E gap 0.3mm
45°flate
Type F gap 0.3mm
shape
30°-Flate
change Type G gap 0.3mm
45°-45° y
Type H gap 0.3mm an Jlem
30°-30° gap
Type I gap 0.3mm any disk
ANSYS CFXellA AFgsl7] 913 s 223 Fig. 2
o YeERISITE B gt STl GF s
A5 91ake] 1 o] 179k E 7ol 247t Somm,
100mme] §59E #7119
2.2 X|u ™Al 2 AAEA
AL 57 W44, &, Navier —Stokes "
4] Fol2 Bl H2 URe FELS mAR,
A A vhe Z2rHb)
F) ol pu;
o, o) 1
ot ox
opu;) . o(pugs;)  ap + 3(pry) ©
ot o o o



A Eetsl=EA) A6d ALS, 2015

100.00 (i)

2500 75.00

(a)

inlet

symmetry condition

.
0.050 0.100 [n;'
N N7

0.025 0.075

outlet

(b)

[Fig. 2] 3D model and boundary conditions for flow
analysis.
(a) 3D model (b) boundary conditions
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[Fig. 5] Velocity distribution and stream lines on the
inside of the PRV.
(a)velocity distribution, (b) stream lines
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