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A STUDY ON EXPERIMENTAL AND NUMERICAL ANALYSIS
ON THE COMPRESSIBLE FLOW INTO A BUTTERFLY VALVE

K.S. Hwang' M.S. Chang, IP. Hong' and H.S. Heo'

Compressible flow characteristics in a butterfly valve is studied experimentally and numerically. The disk angle
of the valve is changed as 0°~30°. The SST model is used to represent the turbulent effect in the commercial code,
CEXI1. It was found that the numerical results are similar to the experimental ones, general discussions are given
to the pressure distributions upon the disk angle of the valve.
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Fig. 1 3D Modeling of Butterfly Valve

delo] Hglom, Fig. 12} Zrf v]zaze] Al ZEst ol
FUE AZsgt LEE Aoje] fold 2 AA A Fd
E3 5& welste] Stepping MotorZ AFsI¢ar, WH Fo
HEAE g8 Wy 23] YAE HEsle] Uz W
gele 9xdE AAE Absolute H2lo] AFT|(Encoder) S
AR, ol Haart 74]* Aoz xAH % 27| 9
A2RE ARAAE 2EL F ARF 7] AsiMolth

3. #Sl4

Lot

Mot E do

a2 E 33k AEEe S "‘?sgo]. q 14—%.!:!1:—“;
=4 %%—"ﬂ vl JEe AR HolE SST, Heat
al EnergyS %4315t

32 A AX R ZAH =A
A Azl A4 A A& dFREe S0 wEt 4g
FEAg AR SR A8y AT A% 9l

e

Table 1 Design specification

B o o, . -
721_ 690kPa | 20£10°C | 172kPa | 20£10°C | A1E&A1 4
it o
Qlut \5_\‘@ —(‘)‘ e
Z53 | 172kPa | 20£10C | glo] |20£10TC Abol 2
Al =3} 15mm

(a) Inlet

(b) Outlet

(d) Disk

Fig. 2 Computational grid



Fig. 3 Schematic of Butterfly Valve

Fig. 4 Test Equipment of Butterfly Valve
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(a) Valve disk angle = 15°

(b) Valve disk angle = 20°

(c) Valve disk angle = 25°

(d) Valve disk angle = 30°

Fig. 5 Distribution Pressure of CFX
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Fig. 6 Variation of Distribution Pressure along the pipe center
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Table 2 Test Results of Analysis(H9]:kPa)

20° 360.7 2386 1221 0.111
25° 308.5 238.6 69.9 0.112
30° 293.7 254.4 39.3 0.113
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(d) Valve disk angle = 30°
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(b) Valve disk angle = 20°

Fig. 7 Graph of Distribution Pressure
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Table 3 Test Results(5H#:kPa)
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Table 4 Pressure Data(%h$]:kPa)

15° 495.7 171.0 3247 15° 469 495 207 171
20° 386.1 215.8 1703 20° 360 386 238 215
25° 2085 2324 66.1 25° 308 298 238 232
30° } 282.7 273.0 9.7 30° 293 282 254 273
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