NELES

Product school

Sizing Control Valves in Nelprof

© Neles 2020



n session features

* Waiting to view Liz Davis's screen
Talking: Liz Davis

NELES

—Ox

@]

Webinar Housekeeping

Organizer: Liz Davis | Presenter: Liz Davis
Audio: Use your microphone and speakers (VolP) or call in using your telephone.

United States: +1 (951) 384-3421
Access Code: 400-696-084
Audio PIN: 19

List Additional Conference Call Numbers

% MUTED
Transmit (Plantronics Savi Txx-M) v

IEEEEEENEEEEE

Receive (Plantronics Savi 7xx-M) ~

:
Talking: Liz Davis
[Enter a question for staff] ‘ @

Webinar Housekeeping
Webinar ID: 608-865-371

8 GoToWebinar

If experiencing audio issues please
let us know in question field.

2lile] &

2 © Neles 2021




Introductions NELES
Presenter / Moderator / Panelist / Guest speaker

« Steven Hocurscak
« Control Valve Product Manager

» With the company for 15 years,
predominately involved with
control valves.
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Agenda

* In this training we will be looking
at the Nelprof program in greater
detail than in our example-based
training.




General Nelprof Information NELES
Important Literature
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General Nelprof Information NELES
Areas of a Control Valve Sizing

) Media Proper‘ties Contral Motes and warnings  Characteristics Curves  Comparizon
: [Pipeline UL Inlet dia Outletdia  Thickness  Schedule
aUtomatlca“y fl” N reqU”'ed Liquid | | Water [Hily Flnwd-ata Unit Case 1 Case 2 Case 3 Case 4
information B Sl Lo
E,:_j ﬁ nlettemp degF
. . . : Inlet press psiG
 Liquid / Gas requires more Gis || steam 2pmse | |pros aif =
|nf0rmat|on Outlet press psi_G
W Vap press psiA
P. I DP-shutoff psi
°
Ipe Ine Valve... Unit Type Press rating Code Size
. . L e in ALL  ALLANSI AUTOM
* Pipe schedule affects noise Density Ioft3 :
Crit press psiA Results nit Case Case 2 Case 3 Cased
Ieve I S Viscosity cp Max capacity FpCv
Sound vel fis 1400 Req capacity FpCv
° Special servi Mormal Travel %
FIOW Data Dpm-factor Cpening deg
Moise dBAWVDMA]
» Enter process date here, Design P pSiG Flow velocity fis
DesignTmax degF Terminal dp psi
and valve data below L e Fi coefl
[ Artiiatar cizinn | Cnpctrrtins  ETETEEET oot 2land nark Raarinne Cafoty fartar
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General Sizing Example




General Sizing Example NELES
Sizing Example

* Media: Water Pipeline Unit Inlet dia Outlet dia Thickness  Schedule
Val 1 5 RE in 5 2 40
e vaive: 1.
Flow data LInit Case Case 2 Case 3 Case 4
e Class: 150# Lig flow gpm 100 150
Inlet temp degF T2 T2
 Actuator: Diaphragm Inlet press psiA 140 120
] Press diff psi 70 50
* Fail: Close Outlet press oSiA 70 70
Vap press psiA 0.491 0.491

» Supply: 60 psi DP-shutaff psi 140



General Sizing Example

Valve Results

« Max capacity: Maximum flow capacity
of the chosen control valve. FpC,, will
take into account piping reducers.

» Req capacity: Calculated capacity
needed for flow conditions specified in

the same column.

» Travel: Opening as a percentage of full
travel, excluding initial opening (dead
angle). The initial opening is the travel
before the flow starts.

NELES

» Opening: Opening in degrees for rotary
valves, including initial opening (dead

angle).

* Noise: Predicted sound pressure level
based on the VDMA 24422 (May 1979)
or enhanced IEC 60534-8-4 standard.

Results LInit

Max capacity Cv
Req capacity Cv
Travel B2

Cpening deg

Moise dBAVDMA]
Flow velocity ftis

Terminal dp psi
Fl coeff.

Case
10
120
414
46.3
T2
16.47
106.13
0.88

Case 2

21.4
555
58
70
2471
80.23
0.83

Case 3

Cased



General Sizing Example
Valve Results

* Flow Velocity: Flow velocity at the
valve inlet (liquids) and valve outlet
(gases / vapors)

» Terminal dP: Often referred to as
Critical pressure drop. Whenever the
differential pressure is higher than the
terminal pressure drop the valve will
experience high intensities of
cavitation.

NELES

* F Coefficient: The pressure recovery
factor of the valve with this particular

opening.
Results LInit
Max capacity Cv
Req capacity Cv
Travel B2
Cpening deg
Moise dBAVDMA]
Flow velocity ftis

Terminal dp psi

Fl coeff.

Case
10
120
414
46.3
T2
16.47
106.13
0.88

Case 2

21.4
555
58
70
2471
80.23
0.83

Case 3

Cased



General Sizing Example
Valve Results

» Torque to Open: Torque required to
begin opening the valve. Calculated
with dp Shutoff. Equals to BTO (break

to open) torque with On-off calculation.

» Torque to Close: Torque required to
fully close the valve. Calculated with
dp Shutoff. Equals to ETC (end to
close) torque with On-off calculation.

NELES
Actuator... Code Size Unit Supply press  Spring rate
QP AUTOM psiG 60
[ To open ftib 8 |To close ftib 7
Opening LF % 17 Closing LF % 26
Control open ftib f f
Ctrl open LF %o il 13
Control close ftib i 6
Control close LF % il 10
Actuator... Code Size nit Supply press  Spring rate
QP ALUTOM psiG 60
Ta open ftlb 2|To close ftlby 7|
Opening LF % 17 Closing LF % 26
Control open ftib G B
Ctrl open LF %o 1 13
Control close jils ] ]

Control close LF %

il 10



General Sizing Example

Valve Results

» Control Open: Torque required in
modulating the control when increasing
opening. Equals the friction torque +
dynamic torque. Calculated with
control flow conditions.

» Control Close: Torque required in
modulating the control when
decreasing opening. Equals the friction
torque - dynamic torque. Calculated
with control flow conditions.

Actuator... Code

To open
Opening LF %o

NELES

[ Control open  ftib

Ctrl open LF %o
Control close ftib
Control close LF %

Actuator... Code

To open

Opening LF %
Control open ftib
Ctrl open LF %o

Control close it

Control close LF %

Size Unit Supply press  Spring rate
QrF AUTOM psiG 60
ftlo 8 Toclose filo 7
17 Closing LF % 26
fi fi
ih] 13
] G
il 10
Size Lnit Supply press  Spring rate
QP AUTOM psiG 60
ftlo 8 Toclose filo 7
17 Closing LF % 26
] G
11 13
G G
ikl 10



General Sizing Example

Valve Results

* Opening / Closing LF: Opening /

Closing Load Factor.

» Load factor is the required torque divided by

the available torque.

» Avalue of 17 means that 17% of the
available actuator output torque is required

to open the valve.

* Opening / Closing LF should be below 90

NELES

Actuator... Code Size Unit Supply press  Spring rate
QP AUTOM psiG 60

To open ftlb 8 Toclose ftlb [
| Opening LF % 17 ClosingLF % 26 |
Cantrol open Ljils fi fi

Ctrl open LF %o il 13

Control close jile ] G

Control close LF % il 10



General Sizing Example
Valve Results

e Control
Close Load Factor.

» Load factor is the required torque divided by

the available torque.

» Avalue of 11 means that 11% of the
available actuator output torque is required

to open the valve.

» Control LF should be below 60

LF: Control Open / Control

NELES

Actuator... Code Size nit Supply press Spring rate
QP AUTOM psiG B0

To open ftib 8 Toclose ftib Fi
Opening LF % 17 ClosingLF % 26
Control open  fiib i fi
| Ctrl open LF % L 13|

Control close il g G
| Control close LF % 11 10|




General Sizing Example NELES
Valve Results

° ?Ctuato/r Evagali)lettorq ue = Requ|red Actuator.. | Code - Size S Unit - Supplypresﬁsﬂ Spring rate
orque Oa aclor
To open ftlbo 8 |To close ftlb T
 Example: 8 [ 0.17 =47 ft Ibs |Dpening LF % 17 [ClosingLF % 26
471728 g s

Control close ftib i 6

° Safety Factor = (1 /LF) Control close LF % 1 10

« Example: (1/0.17)=5.88
« 8*5.88 =47 ftlbs



General Nelprof Information NELES

Characteristic Curves — Inherent Flow Characteristic

» Chart shows a plot of available C,, Reghebalbiladbo b
relative to valve travel. Inherent Flow Characteristic
Q
1III
IIIEI
IIIEi
III-’-I
02T
- ,_;-'—'_'_F'_ﬂ_.
0.0 —_—r1 1] | |,
0.0 0.z 0.4 0.5 0.s 1.0
Relative travel b
& = relative capacity coefficient




General Nelprof Information NELES

Characteristic Curves — Installed Pressure Level

Chart plots P1 (top line) and P2 (Bottom Line) “Installed Pressure Level
Installed Pressure Level
| Results Unit Case 1 Case 2 =
Max capacity Cv 110 1.0
Req capacity Cv 12.0 214 T T

[Travel % 414 555 oat o

| Cpening deg 46.3 a8 T
| Moise dBAVDMA] T2 70 IIIEi

| Flow velocity fi's 16.47 2471 0al

| Terminal dp psi 106.13 28023 N

' Fl coeff 0.88 0.83 0zt

[Flowdata [T Case 1 Case 2 r . 1+ 3 {11 . | )

. 0.0 - - - - - - - - - -

Lig flow gpm 100 150 0.0 0.2 0.4 0.6 0.5 1.0
Inlet temp degF T2 T2 IR

[ Inlet press psiA 140 120 |

Press diff psi 70 50 L Ik pressna

[ outlet press psid 70 70 |

| Vap press psiA 0.491 0.491

| DP-shutoff psi 140
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Y2 Pipe Size Rule




General Sizing Example NELES

Y2 Pipe Size Rule

 When the valves sized is less than 7% the pipe size,
you have a few options

» Select a valve with less Cv (less to more)
* Globe
» Eccentric Plug
* Butterfly
« Some valves offer trim reductions like Eccentric Plug and

Globe valves i ?
L]

* Though costly, you can add Q-Trim to a valve since it has
less capacity. ..

« Installing a valve smaller than 7 the pipe size is possible,
though we would strongly recommend piping supports
around the valve to prevent piping stresses on the valve
flanges
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Noise Limits




General Sizing Example NELES

Noise Limits
« Hydrodynamic Noise (Liquids) « Aerodynamic Noise (Gas / Vapor)
» 85 dBA sizes up to 6” (150 mm ) * OSHA has an 85 dBA limit to avoid hearing
« 90 dBA sizes 8”-14” (200-350 mm) damage
. 95 dBA sizes 16* (400 mm) and larger * A noise level higher than 110 dBA will
o _ subject the piping and equipment to possible
 |f valve size is close to next noise vibrational damage, thus should be avoided.
|eV_e|, increase valve size to allow more « Insulation of pipeline can reduce noise levels
noise. by 3-5 dBA / inch. Vibration level does not

L . oy dampen with insulation!
* Noise is used to predict cavitation P

intensity.

» Since gases do not cavitate, allowable noise
levels are different for liquids / gases



General Sizing Example 2 NELES
Noise Limits

e Media: Saturated Steam EEIE Unit Inlet dia Qutletdia  Thickness  Schedule
in 4 4 40
» Valve: RE vs Finetrol _
Flow data Unit Case 1 Case 2 Case 3 Cased
e Class: 300# Gas flow Ibih 4000 8000 12000
Inlet temp degF 42178 41418 406.051
* Req: Max Noise Level Inlet press psiG 300 275 250
95 dBA FPress diff psi 200 150 100
Cutlet press psiG 100 125 150
e Actuator: Diaphragm Inlet density |bift3 0.679 0.526 0.573
DP-shutoff psi 300

* Fail: Open
» Supply: 60 psi



General Sizing Example 2

Noise Limits

File Edit Create Calculation |SASheet Sort Preferences Help

cGHe TR RODE| BB RS
Control = Notes and wamings  Characteristics Curves  Comparison

=3
Toggle Width Expand/Collapse

[J = Nelprof Control Valve Training|

[JPX Example 1 - Basic Sizin
[JE RE15in
1% Example 2 - Noise
O RE 2in
OB FIF10, 2in
[J#% Example 3 - Velocity
[]1% Example 4 - Gain
CI#% Example 5 - Gain
[Jt% Example & - FpCv

< >

[ Expand all

Saturated steam J
Spec heats 13
‘Special seni Normal
‘ Dpm-factor 05
| Design P psiG

DesignTmax degF
| DesignTmin degF

4 Actuator sizing
[J Recommended safety factor

[Resistors | Details |

Calculate

Result:
T —
Actuator | Qp-SO1C

Unit Inlet dia Outlet dia Thickness Schedule ‘
in 4 4 40 |
| Case 1 Case 2 Case3 Cased
Gas flow Ibih 4000 8000 12000
Inlet temp. degF 421.78 414.18 406.051
Inlet press psiG 300 275 250
Press diff psi 200 150 100
Outlet press psiG 100 125 150
Inlet density Ibft3 0.679 0.626 0.573
DP-shutoff psi 300
[ Valve.. | Unit Type Press rating  Code Size
in SEGMENT ANSI 300 RE 2}
Case1 Case 2 Case3 Cased
Max capacity FpCv 10317
Req capacity FpCv 845 187 327
Travel % 269 418 56.2
Opening deg 378 49.4 60.7
Noise dBAVDMA] 96 98 97
Flow velocity Mach 0.12 0.2 0.26
Xtcoeff. 0.64 0.62 0.58 |
Material Seat Gland pack  Bearings Safety factor
Metal, Type S PTFEMTFE PTFE 1 ‘
Size Unit Supply press  Spring rate
AUTOM psiG 60 ‘
|
To open fiib 11 To close filo 9|
Opening LF % 34

Control apen  fiib
Ctrl open LF %
Control close  ftib
Control close LF %

22 ClosingLF %
8

8 7
14 14 16
8 T 7
15 13 12

NELES



General Sizing Example
Noise Limits

* Finetrol noise level meets the
customer’s requirements

» There's a lot that goes into a noise
generated at the valve, but here is a
general order for most to least noisy
valves:

- HPBFV

Ball Valve
Segment
Eccentric Plug
Globe

NELES

Installed Noise

Installed Moise

SPL
140
120 :
R-Series
20 Finetrol
0
a0+ + A 4 4 4 3 i + : 4
0.0 B2 0. 0.6 0.8 1.0

Relative trawvel h

SPL = sound pressure level, VDMA [dBA]
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Velocity Limits




General Sizing Example
Velocity

* Liquids:
* Velocity is measured in ft/s or m/s
« Continuous duty

 Butterfly valves 23 ft/s (7 m/s)
* All other valves 32 ft/s (10 m/s)

* Infrequent Duty
 Butterfly valves 27 ft/s (8.5 m/s)
* All other valves 39 ft/s (12 m/s)

NELES

« Gas / Vapors:

« Mach numbers represent the relationship
between the velocity of the media vs the
speed of sound

* 0.5 Mach for continuous control (1/2 the
speed of sound)

» 0.7 Mach for infrequent duty (for example,
flaring and venting applications)



General Sizing Example 3 NELES
Velocity

 Media: Water Pipeline UL Inlet dia Qutletdia  Thickness  Schedule
in ] ] 41
* Valve: 4” RE, Finetrol, |
GI b Flow data LInit Case 1 Case 2 Case 3 Case 4
obe Liq flow apm 370 735 1470
° . Inlet temp degF 60 G0 60
CIaSS' 300# Inlet press psiG 350 350 350
* Must stay with 4” valve =~ "ressdi s L = i
Outlet press psiG 300 300 300
e Actuator: Diaphragm Vap press psiA 0.337 0.337 0.337
_ DP-shutoff psi 350
* Fail: Close

» Supply: 60 psi



General Sizing

Velocity

Example 3

&

77(!&3!: (Elculation JSASthl Sort  Pref ences Help
chUeFononm|(sBE(B| &

Toggle Width Expand/Collapse

<

[J = Nelprof Control Valve Training|
O= Area

[JtX Overview
[JtX Example 1 - Basic Sizin
(194 Example 2 - Noise
1% Example 3 - Velocity

OB Re4in

DB FI-F10, 4in

[JE3 GB-STD-UN, 4in
[11% Example 4 - Gain
CI#% Example 5 - Gain
[JtX Example& - FpCv

[ Expand all

Contil  Notes and warnings  Characteristics Curves  Comparison

Crit press psiA 3208.214]
Special seni Normal
Dpm-factor 03
Design P psiA
DesignTmax  degF

| DesignTmin degF

[ Actuator sizing
[[]Recommended safety factor

Dt [

Calculate

Result:
e

Actuator

Unit Outlet dia Thickness Schedule
in 6 6 40
a Case 1 Case 2 Case3 Cased
Lig flow gpm 370 735 1470
Inlet temp degF 60 60 60
Inlet press psiG 350 350 350
Press diff psi 50 50 50
Outlet press psiG 300 300 300
Vap press psiA 0337 02337 0.237
DP-shutoff psi 350
Press rating  Code Size
in  SEGMENT  ANSI150 RE 4|
Case 2 Case3 Cased
Max capacity FpCv 45812
Req capacity Cv 525 105 219 |
Travel % 36 518 737 |
Opening deg 394 531 721 |
Noise dBA [IEC] 55 62 i |
Flow velocity fis 975 19.37 3874 |
Terminal dp psi 301.66 267.21 221.41 |
Flcoeff. 091 0.86 079 |
Gland pack  Bearings Safety factor |
Metal, Type S PTFEMFE Metal 12|
Unit Supply press  Spring rate
QP AUTOM psiG 60
2 !
To open ftio 59 Toclose fiin 47
OpeningLF % 60 ClosingLF % 80|
Control open fiib 23 23 25
Ctrl open LF % 20 23 a3
Control close  ftib 22 22 20
Control close LF % 20 18 17

NELES



General Sizing Example
Velocity

 Velocity is based on flow and inlet
diameter of valve. To estimate inlet

velocity, use the following:
0.4084q

U = a2

v = velocity (ft/s)
q = flow (gpm)
d = valve inlet ID

« Since velocity is only based on flow

and valve ID, we must move valve size

up to solve velocity issues.

NELES

Valve... Unit Type Press rating Code Size
in SEGMENT ANSI 150 RE 4
EET it Case 1 Case 2 Case 3 Case 4
Max capacity FpCv 45812
Req capacity Cv 525 105 219
Travel % 36 51.8 37
Opening deg 394 53.1 721
Noise dBA [IEC] 55 G2 71
| Flow velocity fils 975 19.37 38.74 |
Terminal dp psi 301.66 267.21 221.41
Fl coeff. 0.91 0.86 079
Valve... Unit Type Press rating Code Size
in ROTARY ANSI 150 FI-FTO 4
EEEEE Uit Case 1 Case 2 Case 3 Case 4
Max capacity FpCv 22547
Req capacity Cv 525 105 218
Travel % 31.1 56.8 938
Opening deg 28 51.1 844
Noise dBA [IEC] 59 G5 59
| Flow velocity fils 975 19.37 38.74 |
Terminal dp psi 274.97 24572 210.87
FI coeff. 0.87 0.83 077
Valve... Unit Type Press rating Code Size
in GLOBE AMSI 150  GB-STD-LIN 4
Results Unit Case 1 Case 2 Case 3 Case 4
Max capacity FpCv 21787
Req capacity Cv 525 105 218
Travel % 234 40 893
% of max cap. B Ry MR MIA
MNoise dBA [IEC] 53 70 77
| Flow velocity ftis 9.75 19.37 3874 |
Terminal dp psi 262.49 253.48 23718
Fl coeff. 0.85 D84 0.82
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Opening Angles




General Sizing Example
Opening Angles

e Minimum Flows:

» Ball, Segment, Rotary Globe and Finetrol
can control down to 5% open.

 Butterfly valves keep above 10%
» Globe valves keep above 15%

 All minimum opening angles below
20% cannot be a normal flow that the
valve will see normally. The valve can
handle a startup case that is seen a
few times a year, but the valve should
not see that flow case regularly.

NELES

« Normal / Max Flows:

« Ball, Segment, Rotary Globe, and Finetrol
valves 20%-90%

 Butterfly and Globes are 20%-80%
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Gain

32




General Sizing Example 4 NELES
Sizing Example - Installed Flow Characteristics & Gain

* Media: Liquid / SG: 1.05 Pipeline Unit Inlet dia Outletdia ~ Thickness  Schedule

in ] ] 40
[ ] - ” I H

Valve' 4 RE VS Flnetrol Flow data LInit Case 1 Case 2 Case 3 Cased
° ClaSS: 300# Lig flow ton/day 2000 4000 G000 G570
Inlet temp degF 60 G0 60 G0
e Actuator: Piston Inlet press psiG 350 350 350 350
Press diff psi 50 50 50 50
e Fail: Close Outlet press psiG 300 300 300 300
Vap press psiA 0.4 0.4 0.4 0.4

» Supply: 60 psi DP-shutoff psi 350



General Sizing Example 4
Sizing Example - Installed Flow Characteristics & Gain

=3
Toggle Width Expand/Collapse

77(!&3!: (Elculation JSASthl Sort  Pref ences Help
chUeFononm|(sBE(B| &

v [ = Nelprof Control Valve Training
v [J= Area
> [JtX Overview
> [JPX Example 1 - Basic Sizin
> [JP4 Example 2 - Noise
> []1% Example 3 - Velocity
v [J1% Example 4 - Gain
OB R-series
[ B Finetrol 4"
I Finetrol 6°
> [J#X Example 5 - Gain
> [JtX Example6- FpCv

< >

[OExpand all

Contrel  © Notes and wanings  Characteristics Curves  Comparison

Unit Inlet dia Outletdia  Thickness  Schedule
in 6 6 40
GEECEEIE Unit Case1 Case 2 Case 3 Cased |
Lig flow ton/day 2000 4000 6000 6570 |
Inlet temp degF 60 60 60 60 ‘
Inlet press psiG 350 350 350 350 |
Press diff psi 50 50 50 50
Outlet press psiG 300 300 300 300 ‘
Vap press psiA 0.4 04 0.4 04
DP-shutoff psi 350 |
—_————— 1 [ Valve.. | Unit Type Press rating Code Size
L spscgra 103 in  SEGMENT  ANSI300 RE 4
Density 1oift3 =
Critpress psiA 3208.214 Unit Case 1 Case?2 Case3 Cased
Viscosity 0 Max capacity FpCv 458 12
Sound vel fi's 1400 Req capacity Cv 509 103 158 172
Special seni Normal Travel % 354 512 63 66 |
Dpm-factor 03 Opening deg 3338 526 629 655 |
Noise dBA [IEC] 54 81 66 68
Design P psiA Flow velocity fis 9.23 18.46 27.68 3031 \
DesignTmax degF Terminal dp psi 302,93 268.37 242.66 23541
DesignTmin degF Flcoeff. 091 0.86 082 081
4 Actuator sizing Seat Gland pack ~ Bearings Safety factor |
[JRecommended safety factor . \Metal: hpa 51 FTEEATE PTFE 12]
Size Unit Supply press  Spring rate ‘
CJResistors | Details B1) AUTOM psiG 50
s |
A ‘ To open o 40 Toclose b 32
Opening LF % 42 ClosingLF % 57|
Result: Control open  fiib 20 20 21 21
Ctrl open LF % 28 29 30 31
Vatve Control close fiib 19 19 18 18|
Actuator Control close LF % 4 30 26 25|

NELES



General Sizing Example NELES
Sizing Example - Installed Flow Characteristics & Gain

Inherent Flow Characteristic 1 rInstalled Flow Characteristic

» Sizing an R-Series valve for this herent Pl Charactenst e
applications produced a poor gain ’ ’
curve L as

oG

0.5
. : 0.
« A Gain curve that starts low and climbs - =
: : 0.z
high often happens when you installan  oc——% %= ©
0 . " " " R elative trawel h .U.U 0z 0.4 0.6 0.s 1.0
E% valve into a linear application = et csaly cosicirs
Installed Pressure Level Installed Gain
Pipeline LUnit Inlet dia Cutlet dia Thickness Schedule Installed Pressure Level Installed Gain
in G B 40 P G
10 4
Flow data LInit Case Case 2 Case 3 Cased G /
Lig flow ton/day 2000 4000 6000 G570 i 2
Inlet temp degF 60 60 60 60 0'4 - /
Inlet press psiG 350 350 350 350 i
Press diff psi 50 50 50 50 o 1
Outlet press psiG 300 300 300 300 T e e ome s 10
Vap press psiA 04 0.4 0.4 04 Relative travel h %.0 0z 04 06 O0F 10 1z

DP-shutoff psi 280 . P = relstive pressure gfqm



General Sizing Example NELES
Sizing Example - Installed Flow Characteristics & Gain

“Inherent Flow Characteristic- 1 rInstalled Flow Characteristic

* SiZing a FinetrOI prOduceS a better Inherent Flow Characteristic Installed Flow Characteristic
gain curve - ?_D

1.0

02 os

* Process is linear when P1 and P2 are
constant over all flow cases

0z
0o+ + Bz
0.0 0.z 0.4 0.6 0.8 1.0 i
Relative trawel h [als] 0z 0.4 06 o0& 1.0
2 = relative capacity coefficient Relative travel h
-Installed Pressure Level ~Installed Gain
Pipeline Unit Inlet dia Outlet dia Thickness Schedule Installed Pressure Level Installed Gain
in G G 40 3 5
1t
Flow data Unit Case 1 Case 2 Case 3 Case 4 ;:
Lig flow tan/day 2000 4000 6000 6570 e 2
Inlet temp degF g0 G0 a0 g0 3
[niet press DsiG 350 350 350 350 - f————*
Press diff psi 50 50 50 50 aE 1~
| Outlet press psiG 300 300 300 300 | b = o i = e
Vap press psiA 0.4 0.4 0.4 0.4 Relative travel h %.0 0z 04 05 08 10 1z

OP-shutoff pSI 350 : F = relative pressure I qfqm



General Sizing Example NELES
Sizing Example - Installed Flow Characteristics & Gain

« A graphical interpretation

of GAIN is the SLOPE of Installed Characteristic nstalled Gain
the installed
characteristic. 4.0
; dQP 3.0-
B dh’ 2.0

1.0

>

25%  50% Travel



General Sizing Example NELES
Sizing Example - Installed Flow Characteristics & Gain

* Here we have two valves

with straight line installed Installed Characteristic - tallod Gat
characteristics, one with High Gain: Small nstafied L>ain
a very steep slope and A changes in valve ‘o
one with a very shallow 3 position cause very

o large changes in flow
slope. ‘o

Low Gain: Large
40%fk— : changes in valve 2.0 ]
position produce

small changes in flow 104

10% i i

10% 40% Travel >



General Sizing Example NELES
Sizing Example - Installed Flow Characteristics & Gain

This is why it’s so
important to have at
least 2 flow conditions

4. As constant as possible

Within the specified control range: 4.07 .
1. Gain>0.5 : O
2. Gain<3.0 R .
3. Gain (max) / Gain (min) < 2.0 E 20 . .
3
£

1.0

5. As close to 1.0 as possible

q min q max



General Sizing Example NELES

Sizing Example - Installed Flow Characteristics & Gain

® i i I ? Valve... Unit Type Press rating Code Size
Why IS galn Important ' in ROTARY ANSI 300 FIFTO 4
» Sizing a 4” and 6” valve for this same application Unit Case 1 Case 2 Case 3 Case 4
reveals similar valve results, arguably both of these ikt SEE el
. Req capacity FpCv 50.8 102 162 167
valves would work fine. e i = = = =
. o 0 Opening deg 273 501 G6.3 7049
» Relative travel should be between 20% - 80% Noise dBA [IEC] 58 64 68 69
. Flow velocity ftis 9.23 18.46 27.68 30.31
when pOSSIble Terminal dp psi 276.18 246 36 297 63 2218
" . o o Fl coeff. 0.87 0.83 0.8 0.79
» 6” valve is only open 10% - 30%
 4” Valve is open 30% - 75% Valve... Unit Type Pressrating Code Size
in ROTARY ANSI 300 FIFTO B
nit Case 1 Case 2 Case 3 Cased
Max capacity FpCv 520
Req capacity FpCv 50.8 102 152 167
Travel % 10.3 19.7 287 31.2
Opening deg a2 178 258 281
Noise dBA [IEC] 49 56 B2 B3
Flow velocity fi's 4.1 8.2 123 13.47
Terminal dp psi 298.32 28155 266.2 262.21

Fl coeff. 0o 0.88 0.85 0.85



General Sizing Example NELES

Sizing Example - Installed Flow Characteristics & Gain

* Reviewing installed flow characteristics alone ~Installed Flow Characteristic
may sometimes not give you a clear picture. S e e e
* The Installed Flow Characteristic line should o
be as linear as possible i
« Remember the line is drawn for full travel, but it's y
only between the vertical bars (between min and UET i

max flow) that count. 05+

oo 0.z 0.4 0.6 0.8 1.0
Felative travel h



General Sizing Example NELES
Sizing Example - Installed Flow Characteristics & Gain

« Reviewing the gain curve gives us a E L
very clear indicator how the valve will Installed Gain
behave. -
* A high gain on an equal % or linear * 6 valve
valve is a sign the valve may be I
oversized. I
 Select a smaller valve 27 /'-—————_.__
- Select a valve with a lower Cv | 4Valve }——
]

0.0 0.2 0.4 0.6 0.2 1.0 1.2



General Sizing Example 5 NELES
Sizing Example - Installed Flow Characteristics & Gain

* Media: Water Pipeline Unit Inlet dia Qutletdia  Thickness  Schedule
Valve: 4’ RE vs 8 RE | - : : e
° vVe. \Y : :
alve S 8 Flow data LInit Case 1 Case ? Case 3 Cased
° ClaSS: 300# Lig flow gpm 100 500 1000
Inlet temp degF 60 G0 60
e Actuator: Piston | Inlet press psiG 300 275 250
_ Press diff psi 150 100 50
e Fail: Close Outlet press psiG 150 175 200
Vap press psiA 0.337 0.337 0.337

» Supply: 60 psi DP-shutoff psi 350



General Sizing Example 5
Sizing Example - Installed Flow Characteristics & Gain

=3

Toggle Width Expand/Collapse

77(!&3!: (Elculation JSASthl Sort  Pref ences Help
chUeFononm|(sBE(B| &

v

<

[J = Nelprof Control Valve Training|
v [J= Area
> [JtX Overview
> [JPX Example 1 - Basic Sizin
> [JP4 Example 2 - Noise
> []1% Example 3 - Velocity
> [JP Example4 - Gain
v [0 Example 5 - Gain
OB R-series 4"
[JB R-series 8"
5 [J1R Example 6- FpCyv

B

[ Expand all

Control = Notes and wamings  Characteristics Curves  Comparison

Crit press psiA 3208.214]
Special seni Normal
Dpm-factor 03
Design P psiA
DesignTmax  degF
| DesignTmin degF
[ Actuator sizing
[[]Recommended safety factor

Dt [

Calculate

Result:

e
et

Unit Inlet dia Outlet dia Thickness Schedule ‘
in 8 8 40
a Case 1 Case 2 Case3 Cased
Lig flow gem 100 500 1000
Inlet temp degF 60 60 60
Inlet press psiG 200 180 160
Press diff psi 150 100 50
Outlet press psiG 50 80 110
Vap press psiA 0337 0337 0.237
DP-shutoff psi 350
Type Press rating Code Size
in  SEGMENT  ANSI300 RE 4|
Case1 Case 2 Case3 Cased
Max capacity FpCv 39091
Req capacity Cv 817 503 147 |
Travel % 105 351 613 |
Opening deg 17.3 386 614 |
Noise dBA [IEC] 74 82 70 |
Flow velocity fis 264 13.18 26.35 |
Terminal dp psi 189.41 162.22 120.46 |
Flcoeff. 094 091 083 |
Seat Gland pack  Bearings Safety factor ‘
Metal, Type S PTFEMFE PTFE 12|
Size Unit Supply press  Spring rate
B1) AUTOM psiG 60
: !
To open ftio 40 Toclose fiin 32
Opening LF % 42 ClosingLF % 57|
Control open  fiib 24 22 21
Ctrl open LF % 30 3 30
Control close  ftib 21 20 18
Control close LF % 40 35 26

NELES



General Sizing Example NELES

Sizing Example - Installed Flow Characteristics & Gain

* The Installed Flow Characteristic line should ~Installed Flow Characteristic-

be as linear as pOSSIble Installed Flow Characteristic

« Remember the line is drawn for full travel, but it's
only between the vertical bars (between min and

max flow) that count. i3 ,———*%
L~

0.8 8” Valy‘

04
/" 4} Valve
0.z

o4 4 + 5 - + + - - 4
0.0 0.z 0.4 0.6 a.g 1.0
Felative travel h

AN
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Sizing Example - Installed Flow Characteristics & Gain

» Reviewing the gain curve gives us a Installed Gain-
very clear indicator how the valve will Installed Gain
behave. =

* A high gain on an equal % or linear * st valve
valve is a sign the valve may be | //M-___//\\

oversized. s \

» Select a smaller valve = \
« Select a valve with a lower Cv 1 ' \

0.0 0.2 0.4 0.6 0.2 1.0 1.2
qfqm
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C, — Valve Capacity




General Sizing Example
Valve Capacity

» Higher capacity is
required with lower dP

Cv by Valve Type

applications | \

Valve Size
S

M RLT § |]

1000

o

2000

3000
Cv

4000

5000

6000

NELES

o Ball Valve

= Neldisc

mR-Series
WaferSphere

m Finetrol
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