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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 flow

rate 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:

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 "Cv" factor or "Kv"
factor.

#The C, 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 Cv.

3 Valve Sizing
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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. .

s

oS o0 A ) Gl (b Ssz e 2l g O p&L ST Sl (6l 5 00l 2>

oS YPY = 509,59 sloo

Density = 965.4 kg/m3

Vapour Pressure = 70.1 Kpa

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

= 09,5 3lhe JLad
680 kpa
- ra e s
220 kpa
Flowrate = 360 m3/hr
Pipe Size: D1=D2=150 mm

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

: w—.’.)b (\” o)La..i} W}..a) 9o o)l.m.f.: Jj..\:? )l

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

>
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- Actuator
- Positioner

- Solenoid Valve

- Pressure Regulator
- Body

-Trim
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- Diaphragm Actuators

- Piston Actuators

- Electro-Mechanical Actuators
- Electro-Hydraulic Actuators
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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

Use
calculated C

No

Yv
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B.1 Incompressible fluids (continued)
(continued)
Non-tqrbulent 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.2from AnnexF.
IncreaseCi

Use Cjas flow
coefficent

YA

by 30 %

mohagndes_irgn.com



http://www.mohandes-iran.com

IS S g

will yield flow coefficients in the units in which they are defined.

tjgal 0g3>
YF IV axao w”' VR Wul w0 09,5
L
Yo )law L
Table 1 — Numerical constants N
Flow coefficient C Formulae unit
Constant

Ky Cv w Q P, AP P T dv D J
N1 1x 101 8.65 x 102 - m3/h kPa - - -
1 8.65 x 10-1 - m3/h bar - - -
1 - gpm psia - - -
N, 1.60 x 103 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 - - - - cS
2.153 x 10° — scfh — - - - cS
N5 1.80 x 10-8 2.41 x 1073 - - - - - mm -
1.00 x 103 - - - - - in -
Ng 3.16 2.73 kg/h - kPa kg/ms3 - - -
3.16 x 101 2.73 x 101 kg/h - bar kg/m3 - - -
6.33 x 101 lbm/h - psia lom/ft® - - -
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 - -
1.36x103 - 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 101 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 103 - m3/h bar - K - -
6.94 x 103 - scfh 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 108 - m3/h bar - K - -
7.32 x 103 - scfh psia - R - -
Nis 8.65 x 101 1.00 - - - - mm -
6.45 x 102 - - - - - in -
Nig 25 2.3 - - - - - mm -
9.06 x 102 - - - - - in -
N, 1.73 x 101 1.50 x 10 - m3/h kPa - K - -
(t,=0°C) 1.73 x 103 1.50 x 103 - m3/h bar - K - -
4.92 x 103 - scfh 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 1038 - scfh psia - R - -
Ny, 7.75 x 101 6.70 x 1071 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

)& “"*\
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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 0.55 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 = 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 2 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 (CFL)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
f? 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 % 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 '6 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 E 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 CHO
49 | No. Date Revision Description Prepared By Reviewed P
)
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CONTROL VALVE SIZING SHEET
) Project QESHM OIL PRODUCTION UNIT | Revision No. 0
SINCE 1987/
K‘:‘P ECS Customer OCEANUS SHT. No. 3/10
g CONTROL VALVE Ult. Client IRANIAN OFFSHORE OIL CO. 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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- Flow Equations for Sizing Control Valves (ISA-75.01.01-2007)
- www.flowserveperformance.com/sizing_selection: valtek: control valve sizing
- www.Flowserve.com, Flowserve Cavitation Control

- www.Linkedin.com

- BELA & LIPTAK, Instrument Engineers’ Handbook, “Process Control and Optimization”, VOLUME |l, 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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	- 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.

