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Abstract

The fluid flow for a energy transfer is essential for the design and operation of power plants,
petrochemical plants and ships including a process. When the operating conditions of a plant
are changed or any transitional event occured, the flow controls of a fluid must be performed to
follow the new operating state or mitigate the results of a event.Generally these flow controls
to accommodate the new operating state of a plant are made by the use of various valves. The-
refore the design of valves and the related technigues are very important to the system and
component designs. However the system and component design are not familiar with the prac-
tical theory of the valve since the derivative procedures of the flow equations in a valve are dif-
ficult and it is not easy to found the theoretical foundamentals and informations about the
design of a valve from the present references.In this study the flow equations applicable to a
valve for liquid are theoretically derived in detail. And the definition of valve reynolds number
and its boundary values between the tubulent and laminar flow is described compared with the

values of a circular pipe flow.

1. M &= o ol & 93
, 88 R AR TAL, A Rae, My 53 ion)o] W 3lsle 2 o Wt hgatE F49
Ze FAES] HAAY FEE HalMe vl fFEAlol(Flow Control)7} = 5] o} 2{ of g}, o

* F3d, AFANAATA YA ED P

(28)



EAUE 9 Hutel AN G fakolye dAd BE AR(])

W02 FHAFS a7 B2 §EAo A
o} W H E(Valves)dl] o]ajA S8 5jo}=]7] w2

Z YA Al(Process Design)2] 249 4 #(Basic
Engineering) 1 § ol %38} 7 %54 7 2HSystem
Designer)7} 5% E2lo 3@ M4AS 1aiats A
Fole F8AE 29 7]7) Z(Components)

o th 3k Aral A Al(Detail Engineering)& 433}
© 7] 7144 | 2 Component Designer)7} 4 A tj) A+
o FH o AFa {Ea0 EM(Flow Control
Characteristic) & 7}2]= WHE .S A # w0 A%
g e E 3 M &% ‘ﬁ-?](Total Operat-
ing Range)ell 23 {5258 243 gtels}
o BE FUEAL FLE 5 A huo 45
Z3 o) FEzAq A %3t WHol e 7171
A A Aol Al B 1 5] of G},

At o F7) At We M 2 MR
B TN ABHAANZ e Erve 527
7o) 28 Y A 2}2E(Valve Vendors)<j)
Al Asstn, MEA LGS S NG A2} o7
FEAD £ 9le Mu g M3 e
AHEHETE o] & A7) A A Ap = W H A 2}
2HEo] A F HFH fEAo =4,
ARG 2 BEs4 52

HES THAFo
V4 AR Wng e g, of o 7))

ko3
e

=

pch

uio

29

ument Society of America)ol] A @3}k 74 (St-
andard)ql ISA §75.010]t}. 28} 7239 E
47 ISA 875.019] Y &2 WH o] NAHo|L} A7
of A3 o] &3l7] A =2 FEHA o Yy
o ol 5 WA Aol 2 gefolsti b= ASE =
Fob FATE JERN D 9IS W o] 220 Mz
Holu dEo o3 4# a4 2 S(Correlations)
o F=dy ol gt Aol BEal7) o Roj 77
AAAES] o] FHe WS HAHO T o s}
7) Hets] oy g m, TPy @AY 7kx] oo B3 &
1Y &g F48 28sta gl
Aol A9 gota sl x Flo] ofy} g o e
< =AM E fot 2 YoM A Tae
%T"r*ﬂ A UM #AAolelm & 4=
A& FrgFAo g o] HA o) 2o atd
1% Zloly] da7tx) WU AHAZ 3 2D
S WHA AL S0 A Fatn e Ay D A
719} ISA S875.019] FAEL SItH$} 7} o} Bt/lb
GHAAE A U7 W B o]5 e STl
A AR Eeg FEky) YalA o] =B o

Alo

=2

= ZaE

N ¥ oy
rlr

%

il

Al BUIbTH Al & At &8,
2. WA REMOjWE o] REuIXIAl

A= B4 MuBd 72 (Standard) S B2 HEEAA o AR oM 02 ARl
stod Bl HES Sastn dx) Ay A o °F 3t A& WH KA 5 (Valve Flow Coeffi-
Hoanel fEAelSg S Yratsl ot Y cient) Coolth WA AAL fIA B E o] B
wol #2853 2l F4e vlEA 1 9sl(nstr-  FREBAD), (2% 71502 el AR §eka
Table 1. Numerical constants for liquid flow equations
Constant : Umts Used in Equatmns
L : . . e L
N ‘1 w } q . p, Ap [ d D [ b v
——— _— ’f’ . 1‘— - - ;& - —- - — e - — — SR —
0.0865 ‘ m*h kpa - !
N, 0.865 ‘ mh bar ( : : i
1.00 ! gpm . psia ‘
) ol - B e R — - —
N 0.00214 mm ‘
2 890  inch | - ‘
. ) i S .
N 76000 1 m*h mm cent1stokes
3 17300 gpm inch i } centlstokes
273 i kg/h kpa ! kg/m‘ o
Ny 27.3 | kg'h bar . kgm’ J -
63.3 Tb/h 1 psia i | o | -




30 SRERAGHIEERE S EE, 1948 F 13, 1995
B E HAGE BAS 42ete 272 Bk
ISA 875.01 FAAA #gste BE FEW
A waAe Lgd AFse £ 9 &G
Z(Units) < obef &} Table 1o ehd At A2 A4
HA Folsfof & AL o5 FEHYHS T8
A 7} A 2], Ae(Liquid Temperaturejo] 3
23] gola] wH ol e Usi(Pressure Drop)

o] o] &ta] Ar¥ 3l (Phase Change)d 32l 5713
(Vaporization, Flashing)7} dojuz] & &7+
%(Tubulent Flow)el] thaj A ut 4 &-gtrk= 4ol
r/}_l‘.h
Mo Aol A fek qe dura oz vh54 st
Zol FEEL
.
q:Nl'Fp CL ]G,_k (D
A He vy FFAT CE,
- q Gy (2)
CENLFAP-m
wk A1), 21(2)8 A#@sFol detad Aelst
W, Z+7) o g3 2o
w=Ne - Fp-Corl(P1— Py (3
(4)

C.= 4
‘ NG'Fp\/Gl—p‘z)"Y1

A7) A Z oAl Fpe T2 o] v 38 g A 4=(Pi-
ping Geometry Factor)24}, o] &= ®H 2 AET
o) v BExpander)o]i}t Z 4 ¥ Reducer)st
2o w DA (Fitting) 7} &= ol ol 47 o]

-+

o) oare melsty] Yl =dE Asolth o
AR AASE A Rste Ao i 53T
AALE Sokstedl, B =Rol e wiaab st A
A 2o A F F,=1090 7 5o thafAnt
NeEs71 2 et
3. WEREAT

A7t MBS BN FEste AF, AA 7
= 2 % (Flow Velocity)s B o} t] £ 3 (Disc)ot
A E(Seat)2] 7} =(Opening)ell 2JallA] @5+

_,_—i The flow area in a valve can
be assumed to be a orifice.

; ) P
k Seal
Disc . 1
1,._. Vena-Contracta Diameter : D.

Vena-Contracta Area @ A,

| Seat Diameter : Do
Seat Area: A,

Fig. 1 Schematic diagram of the flow in a valve
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