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Dynamic Modeling and Test of the Air-Operated Valve

T. D. Cho(Mechanical Design Eng. CNU), H. Y. Lee(Mechanical Design Eng. CNU), S. M. Yang(HANVIT
Power Service, Inc), S. B. Yang(Mechanical Design Eng. CNU), B. S. Kwon{Mechanical Design Eng. CNU),

ABSTRACT

The pfédiction of AOV(air-operated vzi]ve) performance is normally ei?%l‘uated by the allowable opening thrust margin for

the opening and closing stroke. However, it is not easy to carry out the dynamic test measurement for all the valves in the

nuclear power plant due to the safety and operating conditions. The analysis of the available and required thrust for the valve

is simulated as an alternate method to turn around this obstacle. The required air pressures to the stem displacement are
discussed for differential valve pressure obtained by experiment. The result of the simulation is compared with that of the
experiment. SIMULINK in MATLAB was used for the simulation and the results show good agreement with the actual test

carried out with Fisher globe valve.
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Fig. 1 Schematic of diaphragm globe valve
mi=F,-F,-F.+F, (1)
F,=P-4
F=F,+kx
Fo=ci+F,
c=20Imk
K=F4
Fp=F, A4,

o 7] A
m  :stem mass
x : stem displacement
Fp  : pressure force
P :air pressure
A :effective area of diaphragm
Fg :spring force
Fgp : spring preload
k : spring rate
Fr : viscous damping force
¢ :damping coefficient
¢ . damping ratio
Fy  :packing friction force
Py : packing pressure
A, packing area
Fpp : differential pressure (DP) force
Ppp : differential pressure (DP)
Ap  :effective area of the plug
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Fig. 2 SIMULINK Program in MATLAB
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(a) input current

(b) input air pressure
Fig. 3 Triangle input signal
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(b) velocity

(c) displacement
Fig. 4 Simulation results
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Fig. 6 Photograph of the test valve
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Fig. 7 Schematic of the test system
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Fig. 8 Stem displacement vs air pressure in test

4. 48

B =RoAE tolojzHdy FriTE/% BT
9 Zzodud W T 2dgE FYctn
ol #H=Z3}r] ¢l MATLAB 2 SIMULINK &
olaste] AEHAL FH AA BB @A
ElE el=

goflA] Ag dlg A8 ¢xd W& FUF
7] ggeol Aol Agaoldyt dA 4E
A% nl2=stA JeEldE A& B F Ao, o
A F8a zdyol vluy FBIA © He 9
gl WM AFd ZAge gl Aol YA
= G7) WFEe) A9 o) w} FHEN FE
al= F71¢tel A7)7F 2ElR A HE @] #F
s9ich. 2ol AstE SE5H= rising stem W4 9
27 F%79 228 2 dlolE WBgAE FALF
Wyoz FrlpEuWye] i 83 mdyo] s}
8 dor Alsgr

= 7

B g Adzdr Agagddtadaizel

dgon APsn Qon, oo A=t

1811

24e, 9A5ETE YR dAFAFY, oD
7\ Alsts] #7183, 2004. 04.

Les Drishell, Control-Valve Selection and Sizing,?
Instrument Society of America, 1983.

ZHE olad, Fiul, F77EEE FEA
ANg madg, g@sAEs FAsE s, 2004,
04.

93 <hgR "MATLAB & o] &3 zlojr|2d)
AA, dFAE, 1995



