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Cavitation:

Occurs in liquid service when the pressure in the valve body falls below the vapour pressure
of the liquid. The bubbles which are formed will implode immediately or shortly after
leaving the valve, due to the downstream pressure of the control valve recovering to rise
above the liquid vapor pressure.

Choked Flow:

Is a situation in which, for either compressible or incompressible fluids with fixed inlet
conditions, decreasing downstream pressure fails to produce further increases in flowrate at
a constant valve opening.

Compressible Fluid:
Is a fluid whose density will decrease by 10% or greater if the pressure drop due to the flow
of a gas through a system is large enough relative to the inlet pressure.

Design Condition:

5 Control Valve Sizing
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Is the set of process conditions under which the total plant or part of the plant is calculated,
main equipment is ordered, etc.

NOTE: During a plant start-up or shutdown situation, conditions other than design condition
may exist.

Flashing:

Occurs, for liquids only, when the pressure in the valve body falls below the liquid's vapour
pressure. The bubbles thus formed remain as vapour in the fluid, owing to the fact that the
downstream pressure of the control valve is below the liquid's vapour pressure.

Flow Coefficient:
Is the flow capacity of a control valve, commonly expressed by the "Cy" factor or "Kv" factor.

%The Cy of a control valve is defined as the quantity of water, at 60 °F, in US gallons per
minute, that will flow through the valve at a specified travel with a pressure drop of 1 psi.

#The Ky of a control valve is defined as the quantity of water in m3/h, at a temperature

between 5 and 40 °C, that will flow through the valve at a specified travel with a pressure
drop of 1 bar.

#Kv = 0.856 Cy.
Fluid mixture is a mixture of various gases, a mixture of various liquids, a mixture of liquid
with a non-associated gas or a mixture of a liquid with its saturated vapour.

NOTE: Other type of mixtures, such as with solids, etc., are not considered.

Incompressible Fluid:
Is a liquid or it is a gas whose density change within the system is less than 107. .

: ANSI/ISA-75.01 5 ,uilius! 51 Jlio

oS o0 B0 1) Bl ool sz g 2l 5 o p3LRSTE Jlew sl 5 ool 2l

oS YPY = 589,59 sloo

Density = 965.4 kg/m3

Vapour Pressure = 70.1 Kpa

Critical Pressure = 22120 Kpa
Kinematic Viscosity = 3.26 x10 7 m?/sec

= $39)9 Bhas )L2d

680 kpa

= 7o e jlud
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220 kpa

Flowrate = 360 m3/hr
Pipe Size: D1=D2=150 mm
s 2Bl 5l Slasis

Trim= Parabolic Plug
Flow Direction = Flow to Open
Valve Size: D=150 mm

: p-y,)b ¥ o)Lo.ib Cwga) Y o)La.Jb Jj..\.? )’I

Liquid Pressure Recovery Factor, F. = 0.90
Valve Style Modifier, F4 =0.46

iJ>
iled oo I 1) (Sl oo (ISA 5 lailinl wlul el 89290 YU o8 £95 5 a5 O Jlow 5 (28 iz 12
S oo i 5o 1 () oled Cawg) B 250 Jlogal

felo Sl jlas g B las polis 4 ax gl

Fr (Liquid critical pressure ratio factor) =0.96-0.28 % =0-944
[

POz E9 O Gl
F2(P, — Fr X P,) = 497 - 2 Kpa

b o non-choked &gy o\l 2> Ao ;0 5 0090 yidw JWLsLS FF- Lid S| 5l as
;p2,lo Cavitation Index acwl>e gl

Cavitation Index = (P1-Pv)/(P1-P2) = 1.32
D)1 9925 (592 (ygeliglS (sl Jenily 9290 Jgor 4 4z gl oS

Crmets 8! g (Gl 0l woals J> o] 50 VALTEK <8 o S lae 5l ol Jlie a5 Ciloes! (som 05> 10 5090 0yl

Sgd o a1y Allue (ol 4 gam Jlie 40 ewiwn cavitation i al> e plaS o a5 wules

Sade g ail ged s b ,> oy puonal g Geometry Factor dwlxs 4 (g5ks «Ylasl | reducer ss>g pus Cdeay

dloee Jb sl 6l (O ojled aal) gy Wslas bawss € Sbya oyl o mS o B30 S lde Rl ) Fp

(reducer sg>g 9 g 00id S ob,>) 99,5
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c=2 |20 = 165 for Ky
Ny || AP h
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N4F, FEc?
Rev_—dQ [—L L

1
+ 1]2—2 967x10°
“vJCiFL LN,D* =2.70/X

toS oo 00laiwl Na g N2 jyolde (gl (F o)led Cawg) V o,lods Jgao 5l as

N»=1.60x1073

N4=7.07x1072

b Veree lade 5l e Rey 4 az g b piiile a5 |y alg) o lad g el 4 39S o 00 g FLg Fa polas 4

:(Zewes Reynolds Number Factor, Fr aculoes 4y 35L5) ol ovas
Ci=C=K\=165 m3/h

st ool a0 5 Jlogi (o8 e (0 i Sl s (sl elge Slobre Ll (S sk
U pmlos pdlel ¢ 00 5 Jlow Laylpl Sledbl o jonay 0l 0035l 40 5 (Required or Calculated Cv) 0,5 oy Sb >
e QL 353 sl ety o 5l Lo sl 1) (erlie (78T e Wilgy o0l

Cv 5« Rated Cv slas by jb soys Ve v el o owijlo el ,od O Lo caglin 45 0Bl oo e 4555 o) 53
oex 5y amld jo aniiy oo wilghy ol B sl i (lelacis oo (sl (Caleulated or Required Cv) Lo gilowloxs
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Specific Gravity = 0.65
Vapour Pressure = 48.2 Psia

149.7 Psia

64.7 Psia

Flowrate = 850 GPM (Gallon Per Minute)

Pipe Size: D1=D2=3 inch, Sch. 40

: ANSI/ISA-75.23 5 il 51 Jlio

Sligal Guig o globe g5 JiuS 50l

ColoiyB ax 0 Ve = (69,9 sleo

= (599,9 3l jLad

= 7o e jlus

Ls:l?nu‘).:.wuLaM5743GPM L:w‘ cM)J|JJJ.~wL5:lJ).> wfé sWL?LA)‘w

Trim: Globe Valve, Full Area Trim
Flow Characteristics: Linear
Valve Size: D=3 inch, Pressure Rating=300

Cavitation Index = (P1-Pv)/(P1-P2) = 1.194

ip,lo sigma he, yles L Cavitation Index dawlxe sl

a>ls 4 als ce ol D92y Gazx HeewlglS slp Sl (Sl Slisle g abge Jguz 4 axgil &S

el (pl g (o5 S G jLad 5l s ol B b eles g (S il ojlail a8 ol jlgial (558 cpl g el gls

SO L e 900,58 Dbl g Ilid o asld cpl ciol e e 5801 Joe jo a0 il vales

I 00,5 anslie ¢ iolosl jo ol oo scale ugpw bl led glp a5 (6w 4 Gl bgyyo a5 Joud BB jasls

el pse B9y ol Sl 4y Loadi 50 4

2 Oygar JyaS b 00,8 ol gl Incipient Damage al> o yolul 5 (Omr) oaijle &S 15 Jawsi ouls aogs Sigma

sl e

Trim Style Omr

Standard 2
Trim A 1.15
Trim B 1.002
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Trim (pl gl oxijle o8 5 sbeesls .(Size and Pressure Scale Effect ow) ) 00,5 oo bl cw)pn sl Trim A

WSl oo ) g

(P1-Pv)r=90 Psi, a= 0.2, dr=3 inch (valve inlet inside diameter of tested referenc valve)

HLEd 50 o & dily yguwlinglS o o Jlade jo o les L Pressure Scale Effect (PSE) awl>o 5!y

[(Pl—PV) a _ (101.5

0.2
(P1-Py)R 90 ) =1.024

1S el ol 4 aily el glS o po Jlade jo ss les b Size Scale Effect (SSE) acwle (sl
d\" 3\’
B = |— = 1
@) =6)

: Trim A !,, (cavitation coefficient for a valve, scaled for a valve size and pressure) ov 4ol !,

ov= (0RSSE-1)PSE+1

e 8,5 k0 o
ov= (1.15x1-1)x1.024+1=1.153
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- Solenoid Valve

- Pressure Regulator
- Body
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Actuator
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- Bellows Actuators

- Diaphragm Actuators

- Electro-Hydraulic Actuators

- Electro-Mechanical Actuators

- Hydraulic Actuators

- Piston Actuators

- Pneumatic Actuators
- Vane Actuators
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- Segmented Ball Control Valve
- Axial Flow Control Valve

- Eccentric Plug Control Valve

- Diaphragm Control Valve

- Butterfly Control Valve
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ANSI/ISA-75.19.01 L 4BS EN 12266.1 L §ASME B16.34 slas luailiwl ulul 5 Hydrostatic Test @
IEC60534_4 L, gANSI/FCI 70.2 sl» lasliwl yulul , Control Valve Seat leakage Test @
IEC 60534_4 s ,luilw! wlwl pPacking Leakage Test o

IEC 60534_4 s ,luilw! wlw!  Standard Function Test @

@ bgrye Sl 5 JuS i Sb,> Sleogas sl sl Control Valve Capacity Test Procedure @
ANSI/ISA=75.02.01 o bl olil 5 b >

Pandlise g e 4 JaS Gt slao lasliul 5l solass O
API RP 550, manifold installation for control valves
API RP 553, Refinery Valves and Accessories for Control and Safety Instrumented Systems

IPS-E-IN-160 Engineering standard for control valves

IPS-M-IN-160 Material standard for control valves

IPS-C-IN-160 Construction and installation standard for control valves
NPCS-MS-IN-23 M.S for control valves

NPCS-SD-IN-18 Air connection for control valves

ISA 51.1, Process Instrumentation Terminology

ISA75.01, Flow Equations for Sizing Control Valves

ISA 75.02, Control Valve Capacity Test Procedures

ISA 75.03, Face-to-Face Dimensions for Flanged Globe-Style Control Valve Bodies (Classes
125, 150, 250, 300, and 600)

ISA 75.04, Face-to-Face Dimensions for Flangeless Control Valves (Classes 150, 300, and 600)
ISA 75.05, Terminology

ISA 75.07, Laboratory Measurement of Aerodynamic Noise Generated by Control Valves

ISA 75.08, Installed Face-to-Face Dimensions for Flanged Clamp or Pinch Valves

ISA 75.11, Inherent Flow Characteristic and Rangeability of Control Valves

ISA 75.12, Face-to-Face Dimensions for Socket Weld-End and Screwed-End Globe-Style
Control Valves (Classes 150, 300, 600, 900, 1500, and 2500)

ISA 75.13, Method of Evaluating the Performance of Positioners with Analog Input Signals
ISA 75.14, Face-to-Face Dimensions for Buttweld-End Globe-Style Control Valves (Class 4500
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ISA 75.15, Face-to-Face Dimensions for Buttweld-End Globe-Style Control Valves (Classes
150, 300, 600, 900, 1500, and 2500)

ISA 75.16, Face-to-Face Dimensions for Flanged Globe-Style Control Valve Bodies (Classes
900, 1500, and 2500)

ISA 75.17, Control Valve Aerodynamic Noise Prediction

ISA 75.19, Hydrostatic Testing of Control

ISA 75.20, Face-to-Face Dimensions for Separable Flanged Globe-Style Control Valves
(Classes 150, 300, and 600)

ISA 75.22, Face-to-Centerline Dimensions for Flanged Globe-Style Angle Control Valve
Bodies (Classes 150, 300, and 600)

ISA RP75.23, Considerations for Evaluating Control Valve Cavitation

IEC 60534-1 Part 1: Control valve terminology and general considerations

IEC 60534-2-1 Part 2: Flow capacity - Section One: Sizing equations for incompressible fluid
flow under installed conditions (based on ISA S75.01)

IEC 60534-2-3 Part 2: Flow capacity - Section 3: Test procedures (based on ISA S75.02)

IEC 60534-2-4 Part 2: Flow capacity -Section 4: Inherent flow characteristics and rangeability
(based on ISA S75.11)

IEC 60534-4 Part 4: Inspection and routine testing

IEC 60534-5 Part 5: Marking

IEC 60534-6-1 Part 6: Mounting details for attachment of positioners to control valve
actuators - Section 1: Positioner mounting on linear actuators

IEC 60534-6-2 Part 6: Mounting details for attachment of positioners to control valve
actuators - Section 2: Positioner mounting on rotary actuators

IEC 60534-7 Part 7: Control valve data sheet

IEC 60534-8-1 Part 8: Noise considerations - Section 1: Laboratory measurement of noise
generated by aerodynamic flow through control valves (based on ISA S75.07)

IEC 60534-8-2 Part 8: Noise considerations - Section 2: Laboratory measurement of noise
generated by hydrodynamic flow through control valves

IEC 60534-8-3 Part 8: Noise considerations - Section Three: Control valve aerodynamic noise
prediction method (based on ISA S75.17)

IEC 60534-8-4 Part 8: Noise considerations - Section 4: Prediction of noise generated by
hydrodynamic flow

FCl 70-2-1991, Control Valve Seat Leakage
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Annex B (informative) — Control valve sizing flow charts
B.1 Incompressible fluids
Start
SelectF
using valve type
and size *
* When in doubt, use inlet
‘ pipe size as valve size
Calculatef
using eq. 31
AP <F P, -F.R)
Non-choked flow Choked flow
CalculateC CalculateC
using eq. 1 using eq. 3
I |
v
Calculate Re, using eq. 28 ] =1
Use Cas C, c=C
Use £, from table 2
Calculate
F(C)
FLP(CJ)
Valve size
= pipe size
AP=>
= (FlFel P FeF)
A 4
CalculateC CalculateC
using eq. 4 using eq. 2
C=C

(continued)

Use
calculated C

No

S

Use
calculated C
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B.1 Incompressible fluids (continued)
(continued)
Non-tu_rbulent flow
Establish ci =1.3C
Calculate Rey
using eq. 28
Calculate g from Figure 3a or
3b or as the lower value of No
eq. F.3a & eq. F.4 from Cld?> 0.016N,g
Annex F. [If Rey<10, use Fr
from F.4 from Annex F.] v Yes
Calculate Fg from Figure 3a or
3b or as the lower value of eq.
F.1a &eq F.2from
Annex F. [If Rev < 10, use Fr from
F.2 from AnnexF.
IncreaseCi
by 30 %

Use Cjas flow
coefficent

A%
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Table 1 — Numerical constants N
Flow coefficient C Formulae unit
Constant

Ky Cv W Q P, AP p T d,D J
N1 1x 101 8.65 x 102 - m3/h kPa - - -
1 8.65 x 101 - m3/h bar - - -
1 - gpm psia - - -
N, 1.60 x 10-3 2.14 x 10-3 - - - - - mm -
8.90 x 102 - - - - - in -

N, 7.07 x 102 7.60 x 102 - m3/h - - - - m2/s
1.73 x 10" - gpm - - - - ¢S
2.153 x 10° - scth - - - - cS
Ng 1.80 x 10-3 2.41 x10°3 - - - - - mm -
1.00 x 103 - - - - - in -
Ng 3.16 2.73 kg/h - kPa kg/m3 - - -
3.16 x 101 2.73 x 10 kg/h - bar kg/ms3 - - -
6.33 x 101 lbm/h . psia lomift’ - - .
N 4.82 4.17 — m3/h kPa — —-K - -
(t= 15.6°C) 4.82 x 102 4.17 x 102 - m3/h bar - K - -
1.36 %103 - scfh psia - -R - -
Ng 1.10 9.48 x 101 kg/h — kPa — K - -
1.10 x 102 9.48 x 101 kg/h - bar - K - -
1.93 x 10t Ibm/h - psia - R - -
Ng 2.46 x 101 2.12 x 101 - m3/h kPa — K - -
(t=0°C) 2.46 x 103 2.12 x 108 - m3/h bar - K - -
6.94 x 103 - scth psia - R - -
Ng 2.60 x 101 2.25 x 101 - m3/h kPa - K - -
(t, = 15°C) 2.60 x 103 2.25 x 103 - m3/h bar - K - -
7.32 x 103 - scfh psia - R - -
Nig 8.65 x 101 1.00 - - - - mm -
6.45 x 102 - - - - in -
Nio 25 2.3 - - - - - mm -
9.06 x 102 - - - - - in -
N, 1.73 x 101 1.50 x 101 - m3/h kPa - K - -
(t;=0°C) 1.73 x 103 1.50 x 103 - m3/h bar - K - -
4.92 x 108 - scth psia - R - -
N, 1.84 x 101 1.59 x 101 - m3/h kPa - K - -
(t, = 15°C) 1.84 x 103 1.59 x 103 - m3/h bar - K - -
5.20 x 103 - scfh psia - R - -
N5, 7.75 x 101 6.70 x 101 kg/h — kPa — K - -
(ts=0°C) 7.75 x 101 6.70 x 10%1 kg/h - bar - K - -
1.37 x 101 Ibm/h - psia - R - -
Na, 1.40 x 102 1.27 x 102 - - - - mm -
1.70 x 10" - - - - - in -

NOTE Use of the numerical constants provided in this table together with the practical metric and US units specified in the table
will yield flow coefficients in the units in which they are defined.
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Table 2 — Typical values of valve style modifier Fq, liquid pressure recovery
factor F., and pressure differential ratio factor xr at full rated travel

Valve type Trim type Flow direction 2 Fo X1 Fq
Globe, 3 V-port plug Open or close 0.9 0.70 0.48
single port 4 V-port plug Open or close 0.9 0.70 0.41

6 V-port plug Open or close 0.9 0.70 0.30
Contoured plug (linear and Open 0.9 0.72 0.46
equal percentage) Close 0.8 055 1.00
60 equal diameter hole Outward 3 or 0.9 0.68 0.13
drilled cage inward 3)
120 equal diameter hole Outward 3) or 0.9 0.68 0.09
drilled cage inward 3)
Characterized cage, 4-port Outward 3) 0.9 0.75 0.41
Inward 3 0.85 0.70 0.41
Globe, Ported plug Inlet between seats 0.9 0.75 0.28
double port Contoured plug Either direction 0.85 0.70 0.32
Globe, angle Contoured plug (linear and Open 0.9 0.72 0.46
equal percentage) Close 0.8 0.65 1.00
Characterized cage, 4-port Outward 3) 0.9 0.65 0.41
Inward 3 0.85 0.60 0.41
Venturi Close 0.5 0.20 1.00
Globe, small V-notch Open 0.98 0.84 0.70
flow trim Flat seat (short travel) Close 0.85 0.70 0.30
Tapered needle Open 0.95 0.84 (CF)%s
Ny D,
Rotary Eccentric spherical plug Open 0.85 0.60 0.42
Close 0.68 0.40 0.42
Eccentric conical plug Open 0.77 0.54 0.44
Close 0.79 0.55 0.44
Butterfly Swing-through (70°) Either 0.62 0.35 0.57
(centered shaft) Swing-through (60°) Either 0.70 0.42 0.50
Fluted vane (70°) Either 0.67 0.38 0.30
High Offset seat (70°) Either 0.67 0.35 0.57
Performance
Butterfly
(eccentric shaft)
Ball Full bore (70°) Either 0.74 0.42 0.99
Segmented ball Either 0.60 0.30 0.98
1) These values are typical only; actual values shall be stated by the valve manufacturer.
2)  Flow tends to open or close the valve, i.e. push the closure device (plug, ball, or disc) away from or towards the seat.
3) outward means flow from center of cage to outside, and inward means flow from outside of cage to center.
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CONTROL VALVE DATA SHEET

VSP2010-K01A-03

Project Tag No. 02-PV-0201A
SINCE 1987 ) Customer Q'ty SHT. No. 3/10
CS Ult. Client Revision No. Date 12/8/17
CONTROL VALVE Inq./P.O. No. Serial No. RFQ-G436
Process P&ID : QSMS-02-PR-P1-0105

www.kopecs.com Application
1 Fluid GAS SOUR Critical Pr. BarA Critical Tr. Deg C
2 Units Max. Norm. Min.
3 1) Flow Rate Kg/hr 4451 4047 1214
4 % Inlet Pressure BarG 1.8 1.8 1.8
5 E Outlet Pressure BarG 1.6 1.6 1.6
6 % Differential Pressure Bar 0.2 0.2 0.2
7 8 Inlet Temperature Deg C 85 24.8 24.9
8 4 | Density Kg/m3 3.7 3.7 3.7
9 E Specific Heat Ratio k 1.2 1.2 1.2
10 % Compressibility z 0.982 0.982 0.982
11 Required Capacity Cv 206.97 187.8 56.11
12 Opening Travel %-EQ 70.68 67.01 41.78
13 Predicted SPL dBA < 85 < 85 < 85
14 B Inlet Pipe Size 8 Inch 20 Sch. 50 5 Type E/P
15 é Outlet Pipe Size 8 Inch 20 Sch. 51 S Mfr / Model Y.T.C / YT - 2550L
16 % Design Pressure [IN] [OuUT] BarG 52 = Input Signal 4 ~ 20 mA DC
17 IEIDJ Design Temperature [IN] [OUT] Deg C 53 g Increase Signal To VALVE OPEN
18 Max. Shut-Off Dp. Bar 54 e
19 - Model No. KCG 12Series 55 > Type N/A
20 % Body Type GLOBE 56 ; Mfr /7 Model N/A
21 % Body Size 6" (150A) 57 6’ Energized To N/A
22 g Pr. Rating ANSI 300 LBS 58 o Voltage
23 8 End Connection RF FLANGED 59 ; Type N/A
24 ; Bonnet Type STANDARD 60 :f Mfr / Model N/A
25 :(' Flow Direction FLOW TO OPEN 61 = Contact Point N/A
26 > | Lining 62 -
27 s Trim Type P - PORT 63 2 Filter Regulator Y.T.C/ YT - 250(1/74")
28 o Port Size 6in Rated Cv 360 64 "_:__J Volume Booster Y.T.C/ YT - 350(1/74")
29 E Flow Character. EQ - % Stroke 60 mm 65 '5 1-P Transducer N/A
30 2 Plug Type BALANCED 66 8 Position Feedback N/A
31| | seat Leakage ANSI Class IV 67 < N/A
32 Body /Bonnet A216 WCB 68 Elect Housing STD Ex ia IIC 75,6
33 Stem 316L SS 69 G Tubing Material S.S 316L
34 O Plug /Disc /Ball 316L SS 70 9 Stroke Time(s)
35 é Seat Ring 316L SS 71 = Approx. Weight
36 2 | cage /Retainer 316L SS 72
37 <§( Balance Seal 316L + TFE 73 Notes / Special Instruction
38 Packing V - PTFE 74 1. POSITIONER & FILTER REGULATOR : 316 SS
39 Gasket 316L+TFE - SPIRAL WOUND 75 2. NACE 01.75 : YES
40 Actuator Type DIAPHRAGM - RA 76
41 % Mfr / Model KOPECS / KAC 40 SERIES 77
42 g Actuator Size 480Lmm Dia. 78
43 E Failure Mode VALVE CLOSE 79
44 2 Supply (Max) 4.5(7.0) Barg 80
45 Manual Override N/A 81
47
48 0 2012-08-17 FOR INFORMATION S.Y.AN G.M.CHO
49 | No. Date Revision Description Prepared By Reviewed By |Approved By

S
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CONTROL VALVE SIZING SHEET
) Project Revision No. 0
SINCE 1987/
K‘:" ECS Customer OCEANUS SHT. No. 3/10
y CONTROL VALVE Ult. Client --- Prepared By S.Y.AN
www.kopecs.com Tag No. 02-PV-0201A Date 2012-08-17
Valve Sizing : Gas Flow VSP2010-K01A-03
Body Size 6" (150A) Flow Rate Unit Kg/hr
Inlet Line Size 8 Pressure Unit BarG
Outlet Line Size 8 Temperature Unit Deg C
Outlet Line Schedule 20 Velocity Unit m/sec
Trim Type P - PORT
Rated Cv 360
Rangeability 30
Service Conditions
Max. Norm. Min.
Flow Rate 4451 4047 1214
Inlet Pressure 1.8 1.8 1.8
Outlet Pressure 1.6 1.6 1.6
Diff. Pressure 0.2 0.2 0.2
Inlet Temperature 85 24.8 24.9
Density 3.7 3.7 3.7
Specific Heat Ratio 1.2 1.2 1.2
Compressibility 0.982 0.982 0.982
Sizing Output
Calculated Cv 206.97 187.8 56.11
Stroke % (EQ %) 70.7 67.0 41.8
Stroke % (Linear) 56.0 50.5 12.7
Stroke % (Modified) 83.7 80.9 45.3
Choked Flow None None None
1.83 1.83 1.84
Outlet Valve Velocity 19.7 17.9 5.4
Outlet Line Velocity 10.8 9.8 2.9
Noise Level [dBA] <85 <85 <85

Notes

1. Single phase control valve sizing is based on ISA S75.01, "Flow Equations For Sizing Control Valves".
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¢ ValSpeQ 21,0 1381 ¢ 35 31 08L&l ¢ FLOWSERVE oS g 45 900 33§ VALTEK O g
(Aspen HYSYS 10 jlwdm 413810 5 31 00Liiw! g CONVAL 21,0 41381 p 3 31 oot

e sl 5l 0550 Sbz oo allise eyt jo pls Sl Sl eadlar 55 el S g Jles g (peo

merlod (2l 5 Armlre Tz e Jlow 5 9l 3 (S1sS 3925 4 4> 55l mealss oo |, 9290 S

Fluid Service: Natural Saur Gas
PCV: Globe, Single Port and Trim Type: Contoured Plug (Equal Percentage)

S o olanits Comws 4 olSiis 3 5l H5lois 5 (Reverse Acting Actuator) sgd e o)l S oo a5 15 51 38915l (slgn
ol a9 3,05 y5la YU 5l o Jlew b= ¢ (Reverse Control Valve) sgd co (b, (slyme (o aies cels g 03,5

P S (o0 0l 9
Air to Close/Fail Open/Normally Open and Flow to Open

: Trim Type and Flow Direction ! (gl oV o,leds Cewgu) ¥ o lads Jga £y ISA75.01 o Jaibiw! Jguz 51 e

Liquid Pressure Recovery Factor, FL. = 0.9
Xt(Terminal Pressure Drop Ratio) = 0.72
Valve Style Modifier, F4 =0.46

109790 s g (S el Gl

Control Valve Body Size = 3"
Inlet and Outlet Nominal Pipe Size = 4"

:6'-\3%‘)5 SleMb|

Tin=22°C

Pin = 11.8 barg

Maximum Volumetric Flow= 2 MMSCFD
Tout=14.2°C

Pout = 2 barg

Mw= 26.3
Compressibility Factor at upstream = 0.9428

¢y
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Ratio of Specific Heats or Cp/Cv at Upstream = 1.303
Kinematic Viscosity = 0.8056x10° (m?/sec)

J>
o J o Jsl s
ipmled oo dlone 1) Fie ,gxS8 laiyl .o les gy 0 1) Choked Flow alluce locul gwols
Fk (Ratio of Specific Heats Factor) = Ratio of Specific Heats /1.40
bl ol a5l so S (X) 1) (63955 (3llae jLid o (SIS i s 90 500 jLid OS] Ced s 5
Fk=0.9307 and X =0.764

X jlade gl il )o 04 aaly> Choked (Critical Flow) )b > g 0l o0 25 550 Fil Xt oo Juol> 51X e g
oS oo oolatl 0> lewle jo FiXr Slaae
Sk 90 9z T S ‘QT Saie 1ils (50) @S 0 2,2 5 dae |, Fo(Piping Geometry Factor) o cal> o oyl 5o

«(12.88 USGal/min) o 551 oo Cawas |, Cv jlaia « (3.14) alal, 51 b cpdgl (sl 5 (o l> Reducer J oS i

w =833F,CY,/ xP,Y, (3.11)
Q=1360F,CP,Y /—X (3.12)
" BT R
g1
w =193F,CPY /M, (3.13)
1
/ (3.14)
Q=730FCPY /% :
P31 N MT Z

w1

X
3FrXT

2
(Y=1- ) oS 0 A5 S ool X jlaie (sl sFiXr Jlade I sl 4l 4 a2 53l |, Expansion Factor
S o0 ool iy alal, 5l (S 5l j0)si, s0e) Rey a1y

Rev

_N4F4Q [FLZCL-Z

1
i
o v 1]'= 58764063.53

W.HSGA oolawl Na 5N2 ).n)lsbo 6‘,» (Y o)Lo...':; W}..a) \ o)Lo...':; J5A> )| as

N>=8.9x102

Na=1.73x10*

) (ML’LSA ¥eeee d0e « VALTEK J)M J‘j) )L».su) o r;.]o)lm ul.i)? sdw:l)@ J.».w..u Yeooo )‘..)Jbo )‘ O 9
(& Reynolds Number Factor, Fr acwle 4y 3L5) ol mooeal 4 (5505 coads acnles b y> v o

123
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55y ae waiibn pbMie Ygane Jlow bz £95 097 ndyeSls Jlom 6l S slored (b sl logos i
Reynolds « +/+\ jlade 5l peS ol Sbyo ol bl 5l oS jlaws olass (gl Ll 00,8 cod asle JiuS 0

23,5 dpwlxe Cowsly o0 Cv e (gl Number Factor

Az 3l g 415 m el (gl > po 0 oe ke Ceway 1) Fp lade (ISA 75.01 o lasliv] )0 0290 daslg sl ool L b Jl>

(adasl, 5l eolawl glx) o lod oolazw! u‘ﬂs" 325 slogas slgop,l8

Rela;ignship FP v.s. required Cy Rle(l);?)tionship FP v.s. required Cy

™~ 0.98 <
N ass N
0.9 g

A 0 0.94
n
= 092
3 o0s S A
8 = 090
-y 2
o w™ 0.88 \
gL 0.86 \
0.84
0.6 0.82
0 5 10 15 20 25 30 0 5 10 15 20 25
Required Cy Required Cy

D/d=4"/3"=1.33

d=3"

Cq (valve Discharge Coefficient) = Cv/d? = 1.43

Solaz 51818 o] SYgame sl VALTEK &S, Jlg, 50) oS ol (6 mesd Ov Mo 5 ol S low Ly, oS

(sl 00 oolazwl L;oLap‘

: Geometry Factor  Slewsl>xe b,

oo Joli adl) o8 b 4 Jate SYlasl oled Jge sy s 8l (ol el 5 pex b cwl plp ZK AT
(09 (sod (JyuS jd 03 Sy o 2

YK = K1+K2+Kg1-Kg2

)...b Ks2 9 Ks1 9 (‘5’>5)> 9 (59959 6[& flttlng) ‘5’>5)> 9 (5999 LSLQ reducer ).bl.‘?u LS"CJM K-S w‘]“a K2 9 K1 aS

il oo 39,5 9 (839,9 bernoulli ol o

¢o
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K1= 0.5 [1-(d/D1)?]?= 0.0957
K= [1-(d/D2)%]?=0.1914
KB1=1-(d/D1)*= 0.6835
KB2=1-(d/D2)*= 0.6835
¥K=0.2871

Fp=0.99967

5 s>9y> 50 |, (Mach Number) #lo sae jlade &b o Lalg,

Mas)= — %
5574 A, | KT
VoM,
M (gas) 2
/| as >
? 1036 A \fTT
G
a
Qﬂ
M (air) =
1225A /T
W v
M (steam) =

15147,/ T

K M‘?

Aibco o plyp Lo i as

S 5l eslial b STy Jlow sl del o

ipmled (e cnoise Al bl g J S

(3.20)

(3.21)

(3.22)

(3.23)

Where:
M = Mach number
Q, = Actual flow rate, ft%/hr
(CFH, not SCFH; see page 3-13)
A, = Applicable flow area, in? of
body port (Table 3-VIII)
T, = Absolute temperature®R, (°F + 460°)
w = Mass flow rate, Ib/hr
v = Specific volume at flow conditions, ft¥/1b
Gg = Spe(_:ific gra_\.fity,rr at standard conditions
relative to air
M, = Molecular weight
k = Ratio of specific heats

Cansly oo 5L g Los 45wl Hlools wub il s 5l oo sy (9,5 ;0 1, Mach Number g 05,5 solal alal, sl 5

o ySe Hlas o 1) Joule-Th

.

omson jlgail Jyuus o8 gy bl yo
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oolaiwl onijle &S 1l OYgams Cand Jgu> 3l el oo il oo Control Valve Output Area a5 Av o)l (sl

oalawl VALTEK 8 18 Y guass Cannd 51 o036l I j9S50 (JpuS 1l oaisle 5l cecd o> 92 9 oumled
4 b e a5 5 Jgax 5l (Control Valve Body Size and Pressure Rating = 3” and 300#) < Jgase (! (sl p ouled oo

o1 ol VALTEK &5 5

Table 3-VIIl: Valve Outlet Areas

Valve Valve Outlet Area, A,
Size (Square Inches)
(inches) Class Class Class Class Class Class Class
150 300 600 900 1500 2500 4500
2 0.20 0.20 0.20 0.20 0.20 0.15 0.11
3l 0.44 0.44 0.44 0.37 0.37 0.25 0.20
1 0.79 0.79 0.79 0.81 0.61 0.44 0.37
112 LT 1.7 g Arird 1.50 1.50 0.99 0.79
2 3.14 3.14 3.14 2.78 278 1.77 1.23
3 7.07 707 7.07 6.51 5.94 3.98 2.78
4 12.57 12.57 12.57 11.82 10.29 6.51 3.98
6 28.27 28.27 28.27 25.97 22.73 15.07 10.29
8 50.27 50.27 48.77 44.18 38.48 25.97 19.63
10 78.54 78.54 74.66 69.10 60.13 41.28 28.27
12 113.10 113.10 108.43 97.12 84.62 58.36 41.28
14 137.89 137.89 130.29 117.86 101.71 70.88 50.27
16 182.65 182.65 170.87 153.94 132.73 92.80 63.62
18 233.70 226.98 213.82 194.83 167.87 117.86 84.46
20 291.04 283.53 261.59 240.53 210.73 143.14 101.53
24 424.56 415.48 380.13 346.36 302.33 207.39 143.14
30 871.96 660.52 588.35 541.19 476.06 325.89
36 962.11 907.82 855.30
42 1320.25 1184.59

Sl 4 5l 5 adlce H99 1 Hlade 51 B ojlasl 4y aS Wl co s /Y d50> 50 o] lade Fle sas dcwlee I s

el 4 pdeSTy e sl pmach soe aculos o JiuS b 29,5 40 (5),) g noise ez gl aS puls oo 1SS

b Jlxe 0gd o a8, JyS Ll trim Gl aSele Jlew 1 as o550 &Blyye b g (IS Lad cdl g aib s S
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Velocity

As a general rule, valve outlet velocities should be
limited to the following maximum values:

Liquids 50 feet per second

Gases Approaching Mach 1.0

Mixed Gases| 500 feet per second
and Liquids

ols slxil MATLAB 5310 55 51,5 51 0)lsi s |y Slilons eaadgas oolicil (3.14) ala, 51 45" 55 Cv dlons (sl

HOME PLOTS APPS
EpEHEA » C: ¥ Program Files » MATLAB » R2017a » bin »
New to MATLAB? See resources for Getting Started.
3> 83333.3/ (7320*185.8%(2/3)*agrt (0.67/(26.3%531.2*0.9428)))

ans =

12.8864

@ il 4 oud daloe Cv oS 058 (el 55 g e plowl wl3 )0 aeS g Jlo i sl s lp (Sl 1) Ny, e
doyd Voo Sl o jSde JuS a4 bgye vl caiin o0 il 4 Caleulated or Required Cv (yles b aiciy
Kook g wles S 1) ganlp i 00 g (JpS 8 B all S sl Rated Cv plea o5 (30l
(Turndown Ratio) aiul 8 ;0 diweS 5 aicion 20 ;o ob,> J8 lp p3¥ cds bl 51 J S .05 Rangeability
IS e Sl e Sl s Sime Sl sl Jlie ol 095 35 4] ABL eslis o5 00,5 oy el
colin (5o 5l ¢ Qv daloe Sl ey (Gnly 95 558 0018 )0 G 580 oS J S 5l Sk gl 009 99250
(Trim 5 6,Led A ¢ Sbyz cupd iay ol wile playtelly ulul 2 aiile S50 udgs sl et ced Sl
bl g VALTEK oS 5 b g 5l ebJle 00,85 oo al)l @b s o padds a5 (6,500 093> 10 050 ol
ol ccslin S e S5l 5 b a1 o s y2g (88 ol SV gme G ] cnlin SIS

=

Dy s
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:(Required Cv) ;L 8,90 Sb,> oo 3,90 Casds (5l Aspen HYSYS jluacs l53le 5 51 soliiwl .ogo i,

e P I ———— uicrs P am gy
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- Flow Equations for Sizing Control Valves (ISA-75.01.01-2007) and Considerations for Evaluating Control Valve

Cavitation (ISA-RP 75.23-1995)

- Flowserve VALTEK Control Valve Sizing & Selection Manual, Section 3: Control Valve Sizing

- Process Control & Optimization, Volume 2, Chapter 6, Control Valve Selection & Sizing, Reviewed by F. M.
Cain and B. G. Liptak

- www.Flowserve.com, Flowserve Cavitation Control

- www.emerson.com, Valve Sizing Calculations (Traditional Method)

- www.Linkedin.com

- BELA & LIPTAK, Instrument Engineers’ Handbook, “Process Control and Optimization”, VOLUME II, GAYLER,
MARTON (1970, 1985), LIPTAK (1995) and MILLER (2005), Control Valve Selection and Sizing, Valve Types: Ball
Valves, Taylor & Francis Group, 2006.
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ftp://ftp.unicauca.edu.co/Facultades/FIET/DEIC/Materias/Instrumentacion%20Industrial/Instrument%20Engineers'%20Handbook,%20Fourth%20Edition,%20Volume%20Two-%20Process%20Control%20and%20Optimization/1081ch6_16.pdf

	- BELA & LIPTAK, Instrument Engineers’ Handbook, “Process Control and Optimization”, VOLUME II, GAYLER, MARTON (1970, 1985), LIPTAK (1995) and MILLER (2005), Control Valve Selection and Sizing, Valve Types: Ball Valves, Taylor & Francis Group, 2006.

