. B &

HEHEE 25 EEHMAA 48] ERIZ o
= o 329 computer 9] BE FA st xH
Bilez MR Stz e ol s} 34 control
loop 8] &# HIHFHRA 1‘%333}
Feikol A B BRE Molx o, 453 Wilgs: B
o] Bukate (LBTESFAMNE = HEEH 4% o
AXz glek, o]21%t control valve 9] #EES FH 3l
43 sy A% BEfroR HH, #iE 2% o
®, process o] #Ee| =t MEIL BE 2o valve
8] A7 5 process T H3] A B U= HBE
45l 98 pEsH = Zlo] A widA sz Qs
o} & valve 8] A7 B THERERY € E
b control valve 2 [Hato] fEZo] dhfisl+= L] &
=& AFE Adsloor dw e A7 control
valve 2t Stejzle 2 fiiel wet 47 o R
e 7FAlz glo=Z Tl AHRESIE control valve
£ A"stdol & ek, el o]¥ 3 control
valve & A=H3ted ik =gl HES 3] 4359
g, ME 209 thEFHE:H control valveE by-pass
9 A REEF HEE RES 4% 288
mERES 24 S g

control valve &

2. 6%t MH
Z}. Actuator

ol FHEE EHIEE= EE9 ASME(American
Society of Mechanical Engineers)®t FCI(Fluid Con-
‘trols Institute Inc.)el A #IEE Ao} 7+E BHI )
& FiEE gaesd gt

g (Control valve)-& —Hy 2. 2 EREHES (Actuator)

- RENRBEARET AT
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Control Valve o] %%

# =2 =

= JA 3 = B EREIg(Power actuated valve) 0.2
Al o] actuator = #EH, I8, #HomE BEM AVUAE
WA e] B2 uhiol & 7218 2’k ofd w4
#£o7 £Ao]x valve & manual actuated valve gt
B 21} Power actuator(Power actuated valve & 7}

e A% e BHRES A

Mechanical Actuator

Pneumatic Aectuator

Hydraulic Actuator

Electric (or Electronic) Actuator

Thermal Actuator

FoE SEFE s BEE WERE ZREE 59 3
A

% )ﬂd”_ o'l"

Electric motor actuator
Hydraulic motor actuator

Pneumatic motor actuator
E S 7% e Actuator A4A 9] g he 2 &

Spring and diaphragm or piston actuator
Springless diaphragm or piston actuator
2 FE25 32 4538] Actuator & #5¢4: L9] HiEE 5H

Two-position (or on-off) actuator

Positioning actuator

2 EAstnE v} Actuator o] AFEHE R &
power signal & FAJEo] valve Hifd] Y= AL

regulator 2} -2 3

e 2 A AR RS Actu-

ator & ztE A2 control valve, 2{7{%9] actuator &

=
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pd

0

£ & powered valve 2}z BRItz Qi =
RE control valve 2}3. 3bwl HFTES] actuator
ZE FAMES 1Rt dE Aol

e o

L}, Valve body

Jeigeh b3 99 A" 2 gl AL Fig.13 2
o] diaphragm actuator & 2= diaphragm

valve 24] o33} o] #ERE o U

control

Diaphragrm * Diaphragm case

Internal Plate

*Actuator Stem

Adiustineg Screw ] o
@ Serew Travel-indicator Plate

Trevel Indicator
Valve Stem

Gland follower
Packing gland

Packing
Bonnet

™~Gaske:

f——— Plug
—
Seat
ring
Guide bushing

Fig. 1. Diaphragm Control Yalve.

Valve (Body Assembly))

Bonnet assembly o] &= Fig. 2 ¢} o] EEMR, Had
(Radiation Fin Bonnet), {Ejf%o] 4AFI3t extension
bonnet, =z¥]x Hi#47} valve stem 3-& packing
material 53 A3 fFo] Q& bellows seal To] gt}
= valve plug o = Fig. 3 3 to] oj=lf@sE-1 Qo
on-off control ¢1 7 $-¢l= (a)XY] beveled seat valve
% AHE3l3 valve stem o] €3¢l A2 (stroke)el]
A4 FEFo] HAEIE Ao) BRI b MOW

T H 10 H3E 19721 69

(Valve Body

Trim Element

N

ey

& & HRrwV7N

s

(© (d)

a. Reqular type b.Radiation Fin c. Extension d. Bellows seal

Fig. 2. Bonnet Assembly.
ARSREES
(o) () (dh

ﬁ b)
B 011

(e) ® (@)

(a) Beveled seat(double and single seated) (b) V-port or
skirt (¢) (d) (F) Contoured or
(g) Needle

parabolic (e) Spline

Fig. 3. Valve plugs.
o] Wol 2oln A HERGS 9IS (o), (),
(g)Be] 2] 22qlvh, RE throttling valve k3. #n)
HAIFRETO] VRERE seat &zt valve & whglcoh
IE control valve & EIE3lY] et gkl

threaded(screw) ¢} flange type o] gl = flange type o

Bonnel

Packing Lubricator Assembly
Isolating Valve

Bonnet Ass emblylpadﬁing Box Assembly

Bottom Flange

Seat Ring

Valve Plug
Valve Plug Stem
Guide Bushing

% flat face, raised face, large or small tungue and
groove, ring joint Fo] om2 valve AHA =7
R BIEH (Pressure ratings)d 4] 49814 o
" e,

= seat 9 plug o] SIOIAE Fig. 49 o] Hmm
(single seated)>} #REHI(double seated) o 25 o5}
A ol om Hkst BAS masld FAd A9
Stefof qeh, BERS S BAL Bz AmY



(1) Single seated, direct-acting

(2) Single seatd, reverse-acting
(3) Single seated, valve plug guiding in head
(4) Double seated, streamlined plug
(5) Double seated, skirt guide

(6) Globe type with split body

(7) Angle type

(8) Angle type with venturi outlet
(9) Angle type, self-blanced

(10) Double seated, three way

(11) Diaphragm (Saunders patent)
(12) Double seated with rotary stem
(13) Butterfly disk type

Fig. 4. Basic Valve Bady Designs.

TR TEFES WEREe) WREs e,

Fig. 13} 72 valve 8] 7% energy signal 9l 734
o] AR valve & 2. o] valveE air to
close(:®EX normally open, fail openol&x % 3it})
valve otz 3he ubh 2 ZREEEC] A A\ valver} 4z
L #le] valve & air to open(®EE normally close,
fail close &} % 3tt}) valve 2} s A] BOAFREE: T
£ AKE ERS stohsld EEs ok g, I
B KE#S BHE AHKE BEE o ARk &
olAwl REHES Sl LRSS el A& HelE en-
ergy signal o] B8 &2 Hfh BHoZ FiR e 35
HHAKE BEMSZ 753 #4829 40 “fail open”
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e valve & A9 3telof stz 98D AF HBRFA

A X9 valve £ “fail close” valve & &3l of &},
Ch. & H

Control valve assembly 7}-&u #Hol 7}& F84]
HE &L valve body 24 g wepqes HEY
valve seat, valve plug 2] MEX F%= fgEs F
A gom okdd #F &BEHEE AT valve
body &= ik (Forging) =& #ih(casting)dl] 23t
BFE A 4 BrEgRtel =g g2 & 1 B
59 BEAFoE2E AAHK o2 SF-45, SF-50 59
B ({forged steel), BsBF 9] #H$f(brass), SUS-24
SUS-27, SUS-32 SUS-43 %-9] "R (stainless steel)
Fol geo] s HiEERo2: FC-19, FC-235
9] g (cast iron), SC-46, SC-49%5-9] & #f(cast steel)
BC-6 5-9] FH4i(bronze), SUS-24, SUS-27, SUS-32,
SUS-43 5o RFEME o) M= = sirt

o] 94 = fit#kt2AE C-Mo gl 5 Cr-1/2 Mo &,
—25°C TS HENA = Cr-Cugfidol 220w Wi
Mo glx LI I o] 9 ol X monel, Hastelioy B,
C,D %-o] 20| valve plug &} seat ring Soll = LITH
Blol 9 o = stellite 1} colmonoy 5-& A} &317] = 3},

ol &EBHERE 9 valve B2 BEZE Bl o=t
ey BRpes)l o] a2 control valve A1 A4je)
= SEEE-S o3 2 ste] FE S pressure-rating
< e valve & AW dlolok gke}, Fig. 54 25 H
Highol] wrol 2:01& SUS-27(AISI 300)$Ee] B -
B RS fIReA T

140 T T J
|
120 =
100 8, :
T sl oS04, .
S T~ { N Cm2
J 0 \\toL‘g/e,-.e R
—~ 6 r\
=~
K’
ﬂ b Jég/cmg \\
40 ~a] 2(,‘-49/("'2 \\
20 e 200/ <
0 ! —t—

50 150 250 350 450 550 650

Temperature °C

Fig. 5. Pressure and Temperature Rating of SUS 27

Stainless Steel.
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3. AEiEmIATIe REHE
7t HEBRE C, HEZ

Tikest PREIRS A ZE valve RS BE %
T HiE 2z mgse] RESS M4 EEY e
e EE Y DES ERSolM ik 18 5o
iRl B el BESE valve s Z7E B
ey e Fob Valved] 37 & $hiEsted AL
HE £ C = MERHFlow coeflicient) 2}z ats}
o valve 8 BfE@itdldE A B ddd HEH
oz fiEd C, %% ¥3 Fx

mEGE C, = #gig 98 dojye s
60° F ol A} 22 A A valve File BEAE T 1
psizh FES NS A 156 BEGE 2o BE
S. gallon 9] 2 e AL EHE 33 v} o]AL
15° Coll A EHETE 0.0049 kg/em® 2 &9 &l
st B BE A liter 812 HRT A} M—s3lt}

weae 58 A4 M EEReln A ¢EA
e

Q—pa(-Lrfe ) e

o]},
o7 4 Q; Flow rate, gpm
P, and P,; Pressures measured across the
valve, psi
G; Specific gravity referred to water
k; Constant
A: Port area of valve sq. in.

2] Hgte] G=1olmz (DR
Q=kA(P,—P)"* ©)

o2 gt 74 P—P, & 1 psiztz 3

Q=EFEA 3
o} zro] fij¥i3] Fmns|ol o] Z-& valve o] port area 7}
Aol valve ISl BENEET7F 1psic Aol £2] I

B #5733 Aoz ukE mEifl C, o E#&v "ot

azg (DAY kA E C 2 BE#ste (D4 94
RAS = 2.4

0. (Bihe ) @

C3pstEs 103 M3E 1972 6@

o

T + sl
¥ &9 1 in. double seated control valve 2] C,7}
9 2}z 3|5 pressure drop o] 64 psi e HE 1.44 9
R MEe

4

o] Hr,

Valve Z71e] =& C, 9 72 phfol valve d B
ol HBISI=2E 1in. valve 9] C, 7} 10 Bt A2
FEfESY 2 in. valve = 9% 40, 4 in. valve = <F 160

Azt #HHME 5

= C,=10 d* (d:in.)
£1.55 d* (d-cm) )

vt e 3509 valve Bl% BUiEEIES valve 9
A 4sisd] wlel o2y Table. 1 o= valve 7] o]
£ WEAE C, 9 Kike] g9 W92 HRsln 9o
© Table. 2 ofl4= 1 in. oA 10 in. 7} 9] steel pipe %
el el A 5 ft/sec 2 Fo] ¥ tetn BYS o Wik
& gpm Bfr 2 FREI 2 Table. 3 o& mo] 2ol
el AME Fiko) Jeted valve FRIS AR
& 10 psi, 20 psi 2 Qg R C, 339 FAE &
JRSES ol o}, EHIRYQ BAFOl A Widfo] 5 ft/sec W10
ft/secolz zAW okebzte] & E 10 psi =] 20 psi
2 AAAE A9t Bwomz 9o BTEL HEim
A7E A Feley 580 € 4 o 47
e,

Toble 1. Comparative C, Ratings

Control valve Internal Port area C, rating,
norminal pipe Trim
size, in, size, in, $q. in. fully open
1 a2 0.21 4.4~5.2
3/4 0.44 9.6~11.1
1 0. 88 17.4~19.5
1175 1 0. 90 15.4~20.9
1Y/2 1.85 33.1~34.4
2 11/, 1.70 32.4~37.6
2 3. 60 59.5~67.0
3 2 3.30 75.-2~89.0
3 6. 60 59.5~67.0
4 3 5.70 105~114
4 11. 50 210~220
6 4 12. 40 233~248
6 26.00 505~520




Table 2. Flow Rates of Water at Velocity of Approxi-
mately 5 fps in Steel Pipe
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Table 3. Flow Rates through Control Valves at Pressure
Drops of 10 and 20 psi.

Nominal Nominal pipe 10 psi 20 psi
pipe Steel Flow size of control
size, pipe rate valve Flow Flow
in, schedule ID. in. gpm in. gpm C, gpm C.
40 1.049 13 1/2 7.2 2.3 10 2.2
1 80 0.957 11 3/4 15.2 4.8 25 56
XX 0.599 5 1 28 8.9 40 9
1/ 3
40 1.380 23 B ; 1[;7 ig 122 20
g 80 1.278 20 2y 178 57 250 5:;;
XX 0.895 10 2 ?
3 260 82 360 81
40 1.610 32 430 136 650 145
1/, 80 1.500 28 6 1030 328 1450 324
XX 1.100 15 1800 570 2600 580
280 400
9 2.067 53 10 300 885 000 895
2 80 1.939 47 AP: Pressure difference kg/cm?
XX 1.503 2 G: Speciflc gravity referred to water for liquids
40 2.469 75 and to air for gases
22 80 2.323 68 T: Flowing temperature °c
1.771 38
XX Tsu: Superheated degree °C
40 3.068 115
3 80 2.90 98
olz F A of] A =
XX 2.30 70 132 FPS b4l ol A
40 4.026 200
: GA/min. for liquid d fti/h f
4 80 3.826 180 Q / quids and {t'/h for gases
XX 3.152 125 W: Ib/h
5 P, P,: PSIA
40 6. 065 450
6 80 5. 761 405 4P: PSI
XX 4.897 290 G: Specific gravity (ditto)
T, Tsy. °F
40 7.981 775 P 5K
8 80 7.625 725
ol
XX 6.871 540
A ) A L) o] AL P:
80-std. 10.02 1250 Co gk A4l oA gas R steam &) F§ P
10 80-ex. 9.750 1150 ol J4AFP(F,+1,)=0.87 P, o2 fHEze FHE &
strong

fEe C, &g Rt FAM Hiko] valved]F
HAME (= EAEY ey BT %® FCI
o) SEHEE AMS Mo Hstz 2.on MKS
s 9 FPS Bifr= 79 C, 3 #EHHe “Table
4"} 7t @ MKS Bfre

Q: Flow rate of liquid or gas m?/h
W: Flow rate of steam kg/h
P,: Upstream pressure kg/cm?A

P,: Down stream pressure kg/em’A

om & gaso 7$ BE 0~60° C(30~140° ¥ ¢
WelA = BERMES 31 otz sl

HEEE control valve & A& wlo] = FHEH gu
o 33 A A gg 2L valve & HEA =Ho
AR L2~2 A2 C, 7 £ e HdA He
Z o] ¥igol ot

Lt KBEHEIE

WEEH C, = Reynolds Number 7} & 7 $-of &= ]
2% & pir3ht Reynolds Number 7} 42 A% ¥
e Bl A7 A of Hele Aig” C, 5o &
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Table 4. Calculation of Flow Coefficient C,

A Saturated Superheated
Liquid Gas Steam pSteam
1.167 QJC 9 o w (1+0.00126 Ts) W
MKS 7 Q,/Guoz+ 1) 13.5,/2P(B,+ Py 13.5,/ 2PCPit Py
388/ AP(P1+P>2)
or —
QvG
17.0/4P(P+P2)
/G Q' G(T+460)_ w (14-0.0007 Tsm) W
FPS VAP 963,/ PP+ P 2.1y/4P(P,+P2) 2.1V 4P(P+P3)
or
/G

42.2y/ 4P(P\+P>)

RO valve 7} MESA At #HeEA HESL 22
Reynolds Number 7} H-& F$-ol& #HiFe] SHE3}T)
okl valve 8] IR S d cm FHFHEHE-S w cm/sec iR
BRI S v centistokes2} 2 314 Reynolds Number R-&

R=24 ®
14
S Qr m/hatz 39 gRe
4V
R=7 @™
= g5, C, 9 dsbel @A (B)A} o)
=/ G
4= )/ 1.55 ®
gz stz fAASS MSK &2 Agsldd
- QO
R=44000— "% ®

v

Z =t} gebA Reynolds Number R w3t #HIFFR
K K& ERmves R3pd #MIER C, corr. &=

C, orr. =C,-K ©)]

2 g

o] 8} o] A}£3 Reynolds Number = X5 ¥5ittig
#(Viscosity Index)zts 2] 90 Fig. 6-& ¥k
R 3 WESK K919 3AE vebd 2ol ¢

siatBe M10H A3 1972 6W

¥EpE 74 SSU(Saybolt
2 AfgdE @FL

Seconds Universal)ch9] 2 JIE

_ O
R=205000-555 7= (10
3} 7ol #r},
Aul fEEERE Ho= REsE 100 SSU =& 20

centistokes o] 3}¢] 7 -f-oll &= KiES e FAY &
Qo

2 I FI S T A
— Wt RC. MIERN K ]
2 \ BERE 1
i~ 22 L [IRERER! [
* Il )| il i
ZO' F : } T
H AR
t 18 : + - §
g N 1 :
* - iy
v T PN N~ — f
IIERAN U s I
10 00 T
w n 2 4 50 60 8000 200 200 400 600 800 1000 2000 X000
L3¢ 331 )

Fig. 6. C, Correction Factor K vs. Viscosity Index R.
C}, #Z#Z%M(Flashing Liquids)

Eolv} & AY =3ld 37 BHBL valve
S B A BEAET 7 Golviad valve o i Zoll 4
3} 3719 BE&Pol oA dArth oy A%
o= Ae C, 3 stEHEeRE ERS C, EEo
i QAT oW C, 3 FHEHESLRE flashing
percentage 2 B T8 F#st wme C, e mE
&= Jgkol o] = FEFLEE /1M (Critical pressure ratio)
2 FJHsl= Fisher Governeriite] Brockett ¥k,

Honeywell 3:, Ziegler @ Conoflow Corp. ti%5 &

Jikel A A= el Sl Jigsel I C, FES

dr o

ol &



T Bl B S ol LEsm=z AJAE
pnE ik} Fisher Governer Jikehs R3] R
F g
(1) EE
H, < valve AnZ #iBol A9 enthalpy, Kcal/kg
H, % HnoZ Bl g tafnEEsel A9 enthaply
Kcal/kg
pE HOZE BEdAe] EBES Keal/kg
X & Htslo] dE BERHAE keg/ke
oz s
o Hi—H,
e
et JiEe Wkg/h#tznstsl St XW ke/h,
e 1—X)Wkg/holnz &£ BEZNH Cog
Corig & T3

CU=C0'831+CV' lig (11)

< k3t C, 9 gAY oz RS
(2) Fisher Governer &

BAEBIHE #HHSI: HELE E-KERRNA
£ valve AR & BTl diA BHRETIE1/2 LiTol
=, Table 49 —gAKE HEIZ 1/2 Pk 4%
ol Fig. 7 3 7o HBMWLE Aoz BRENET
H.(Critical pressure drop ratio)d =23 24-8 ¢
ARE I, 2o A AT & valve ApojAel EH P,
o AT MFEEAA KEBRES wgtols o9 E
T e BRE 4P A K P, 3kg AHEe,

=1 __9vG
NG a2

4714 Q¥ gom, 4T = °F 22| = P, & psiac|ch,

o /.
/

Fig. 7. Critical Pressure Drop Ratio.
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4. REwme| FERE

MEPES] stem o] EA o= A& lift T2 stroke 2}
3 39 stroke 7} Qo)A 100 %7HA ¥ ¥ valve &
#she W\ valve plug kel =&t =A oz
o] 21 3t valve #:t:-S Wi B4 (Flow characteristics)o] g
3 Tgke}, Valve Bsiol Ao B BEF7F 944 &9
valve Hi¢h-& EE &4t (Inherent Flow characteris-
tics)o] 2t3 3l 3 valve FiiS] BEJ) BE T 7} valver}) 24E
S0l SlE R kel vhel AZEHN Y valve S

0. 8

1
/@“//
< 30\

A\
o
o

0.6 /
/

. 7
.\a+'°q°
0.2 o

0.2 0.4 0.6 0.8

. /]

Fig. 8. Flow Characteristics of Control Vaive.
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BRI & (Effective flow characteristics)o] 2t &

o3z Sleh EARREES o AR S

a. Linear flow characteristics

b. Equal percentage flow characteristics

¢. Quick opening flow characteristics
Fig. 8ol o] &9 Mt S FERsrdon o
B quick-
opening & o] Fol] LFA A F glomz oS dF
RERHES 2712 52 vyl fimstza g,

% linear 9} equal percentage E2] o]

7t ERERERNY

AEHS Y 2gew o 492 W HEARS 2
7t Co miny Cy mans fEEES] 74l Slo1A O] R FHHE
Cotadts 0=C,/C, nu2 &} = FHEH 2 stro-
ke & Sp. fEHES stroke 2 S &tz 3tz 0=8/S0x &

3+ 4% rangeability & 7 & r=-Comex o) zm an

Cr) min

linear %o
C.,—C, niw=Fk S(k:constant)
Ca max“cv minzk Smax

R B
w= (1—-}:)a+-1~ 13)

7ol 83 E ASolE w=07} Hrh

%3 equal percentage 4o

dC,

—_ H
79 =t C, 2 H¥

w=r=n 14

% < = Fig. 8 3 @—3% @Mie o9A =t
BAAE £ 4 20 %o] stroke 7} 0 %91 A o =
AWE ol A A B

714 rangeability = W EFETE S W o] A valve =
Foehe BARES BAE 99 e wHad

O o

r= Cu max___ Qmax V/APmax
T Comin Qun VAP,

'=.———Q‘“f”‘ (15)

min

33 H10H M3 3 19721 6§

o] rangeability & V-porto] A= 50: 1, parabolic-
plug 9] A= 30 : 1, Butterfly valve o] 4] 15:1 Ax
e},

HPE EHA Y EE%S linear valve ol 2S5
stroke o] {7fBo] we} stroke Wl Ho] wWE jEw s}
da2v BB E(unit sensitivity) 24 FRE 9] =
EH#E T A

d(JJ

d
So= wd ¢))

S,: Unit sensitivity

Linear #it-o- S.,=(1—71,-)/w o] = equal percentagesi!
AE So=In r 2 FRe

ol21d valve o] Wi iR Wy 2 Btk
& st ed HRetA Al

Lt ERIEHC ME

BCE RS BESLIAY Eio] MEY ARel K
PIRETs A4 skl 2 AT S 4P, e
o ZBRRS fru EHETS AP, = 22840
fERES) Bl 2l WRS f, EH BTE 4P oz

R

fma)(:Czlmax '\/APmin
f=C,v4P

fzmﬂx f-?
AP~ 4P, = AP,—iP

A AN o2 BB ¢=Ff/fr. 2tz de,

, 1
VNt

o an

2 "o 9714 ¢=4P,;, /4P, o]t}

ADRA BEEEREE 0=0, o=rc-Dng fRA3) !
¢ ¢ wstel et valve o HMiE B S uw Fig.
9(a), (b)Zt}, = Fig. 9(b)= rangeability r=50 ¢]
7 el

WS & BEAMT 4P, o WA m@Ease) Ehw
T AP Mg ¢ & 1/3014o 2 HEE FEgntes
e AL AOMESE EANESHoz Y vy
AT 47 A% Aotk Fig. 10 o 4 = pimia-
SHETRRAEE RS RS2 Ao a4 E au.



0.6

0. 7 Qq 4
Y %

0.2 -

0.2 0.4 0.6 0.8
[}

Fig. 9(a). Linear Characteristics.

i
¥
0.8 z ,/
1Y
0.
0.6 / A//
// ot
/ v
04 /
0.2
0 0.2 0.4 0.6 0.8 1.0

w

Fig. 9(b). Equal Percentage Characteristics.

moel WFad zAddA FF2Lol T
AT & & ek

ct, By-pass Wikl ¥F

—E o 2 FAEisEl £ by-pass BHS B4 W
g oFR o RERARTER FHHE —EH
dolS o2 HFES ATE 97 Ut

A& by-pass K SEEEFEE G = o=
oS W by-pass WS MRS P BRI
BS Fop B2 313 0=F/Fo., 23 8% B K
o) gAY

C,+C)YIP _ o+to
(C(v m:‘}-gb)vx/diP— 1+wbb a®

o=

LINE JP 997 75 50 o
]OOVALVE Py 25 0 100
[ T
|
80 |
: |
T Z 2 |
s /
401 7 ] — —+—
20 7é~—r .
0 ‘ l 1

102030405060708090106

Percent of total flow

Fig. 10. Flow Control Dependence on 4P in Vaive.

AANA v —EIBE BEEH HE HEE AH
o2& ofF W= ok, 2 B B 9F

o] Sl& Afele

F___(C+CY VAP~
F"“‘“‘ (Cvmax+cb) ’\/APmin
Fzmax FZ
AP, ~4Pn. _ 4P,—4P

o=

1

-
S (- (19

N
/// / /
A1/

0.2 0.4 0.6 0.8 k.

Fig. 11(a). Linear Flow Characteristics with by-pass.
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¢=0.4
=50

0.8

04
2
4
0.2

0.2 0.4 0.6 0.8 1
[N

Fig. 11(b). Equal Percentage Flow Characteristics with
by-pass.

o=2Puin .4 2 83 o=t WA

etk Fig.11(a), (b)$} 2t = BEge] Fk:
47 934

no [

F_Fmin
anx—Fmin

¢=
o2 ¥3 ¢ 09 HAE B9 Fig.12(a), (%
ZolAm 3o s XE bypass Hikel Hile—ME
29 3i: A FIAEEDT & 9 F A% &

1

08

$=0.4

’/
0.6 : //
w,== 4
o / /
Pa

4 4
e

/7

0.8 /

0.2

0.2 0.4 0.6 0.8 Lo
®

Fig. 12(b). Equal Percentage Flow Characteristics with
by-pass.

o] 7 ¢ rangeability = w,=4 ¢=0.4 ] F$ 2249
r=50 olbz 71484 2M8Hel AH rangeability &
1.9 A= 2 2o Ao FREm-S 20 % HEe BEE
& RS Wil 240) AFd AL 10 % LT
g ol AA =},

2. RETH SR EE
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