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Introductions
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.
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General Nelprof Information
Important Literature

• Inside Nelprof click on 
”Help” and select:
• User Manual

• Flow Control Manual

• Coefficient Book



General Nelprof Information
Areas of a Control Valve Sizing

• Media Properties
• Water / Steam will 

automatically fill in required 
information

• Liquid / Gas requires more 
information

• Pipeline
• Pipe schedule affects noise 

levels

• Flow Data
• Enter process date here, 

and valve data below



General Sizing Example
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General Sizing Example1
Sizing Example

• Media: Water

• Valve: 1.5” RE

• Class: 150#

• Actuator: Diaphragm

• Fail: Close

• Supply: 60 psi



General Sizing Example
Valve Results

• Max capacity: Maximum flow capacity 
of the chosen control valve.  FPCV 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. 

• 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. 



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.

• FL Coefficient: The pressure recovery 
factor of the valve with this particular 
opening. 



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.



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. 



General Sizing Example
Valve Results

• Opening / Closing LF: Opening / 
Closing Load Factor. 
• Load factor is the required torque divided by 

the available torque. 

• A value of 17 means that 17% of the 
available actuator output torque is required 
to open the valve. 

• Opening / Closing LF should be below 90



General Sizing Example
Valve Results

• Control __ LF: Control Open / Control 
Close Load Factor.
• Load factor is the required torque divided by 

the available torque. 

• A value of 11 means that 11% of the 
available actuator output torque is required 
to open the valve. 

• Control LF should be below 60



General Sizing Example
Valve Results

• Actuator available torque =  Required 
Torque / Load Factor
• Example: 8 / 0.17 = 47 ft lbs

• 47 * .17 = 8

• Safety Factor =  (1 / LF)
• Example: (1 / 0.17) = 5.88

• 8 * 5.88 = 47 ft lbs



General Nelprof Information
Characteristic Curves – Inherent Flow Characteristic

• Chart shows a plot of available CV
relative to valve travel.



General Nelprof Information
Characteristic Curves – Installed Pressure Level

Chart plots P1 (top line) and P2 (Bottom Line)



½ Pipe Size Rule

18



General Sizing Example
½ Pipe Size Rule

• When the valves sized is less than ½ 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

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

• Installing a valve smaller than ½ the pipe size is possible, 
though we would strongly recommend piping supports 
around the valve to prevent piping stresses on the valve 
flanges



Noise Limits
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General Sizing Example
Noise Limits

• Hydrodynamic Noise (Liquids)
• 85 dBA sizes up to 6” (150 mm )

• 90 dBA sizes 8”-14” (200-350 mm)

• 95 dBA sizes 16“ (400 mm) and larger

• If valve size is close to next noise 
level, increase valve size to allow more 
noise.

• Noise is used to predict cavitation 
intensity.
• Since gases do not cavitate, allowable noise 

levels are different for liquids / gases

• Aerodynamic Noise (Gas / Vapor)
• OSHA has an 85 dBA limit to avoid hearing 

damage

• A noise level higher than 110 dBA will 
subject the piping and equipment to possible 
vibrational damage, thus should be avoided.

• Insulation of pipeline can reduce noise levels 
by 3-5 dBA / inch.  Vibration level does not 
dampen with insulation!



General Sizing Example 2
Noise Limits

• Media: Saturated Steam

• Valve: RE vs Finetrol

• Class: 300#

• Req: Max Noise Level 
95 dBA

• Actuator: Diaphragm

• Fail: Open

• Supply: 60 psi



General Sizing Example 2
Noise Limits



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

Finetrol

R-Series



Velocity Limits
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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) 

• 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
Velocity

• Media: Water

• Valve: 4” RE, Finetrol, 
Globe

• Class: 300#

• Must stay with 4” valve

• Actuator: Diaphragm

• Fail: Close

• Supply: 60 psi



General Sizing Example 3
Velocity



General Sizing Example
Velocity

• Velocity is based on flow and inlet 
diameter of valve.  To estimate inlet 
velocity, use the following:

ଶ

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.



Opening Angles
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General Sizing Example
Opening Angles

• 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.

• Normal / Max Flows:
• Ball, Segment, Rotary Globe, and Finetrol 

valves 20%-90%

• Butterfly and Globes are 20%-80%



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

• Media: Liquid / SG: 1.05

• Valve: 4” RE vs Finetrol

• Class: 300#

• Actuator: Piston

• Fail: Close

• Supply: 60 psi



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



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain

• Sizing an R-Series valve for this 
applications produced a poor gain 
curve

• A Gain curve that starts low and climbs 
high often happens when you install an 
E% valve into a linear application



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain

• Sizing a Finetrol produces a better 
gain curve

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



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain

• A graphical interpretation 
of GAIN is the SLOPE of 
the installed 
characteristic.

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

• Here we have two valves 
with straight line installed 
characteristics, one with 
a very steep slope and 
one with a very shallow 
slope.

1.0

2.0
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Installed Gain

40%
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F
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40%

10%

Low Gain: Large 
changes in valve 
position produce 

small changes in flow

High Gain: Small 
changes in valve 

position cause very 
large changes in flow

10%

Installed Characteristic



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain
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q maxq min

Within the specified control range:

1. Gain 0.5

2.  Gain 3.0

3. Gain (max) / Gain (min)  2.0

4. As constant as possible

5. As close to 1.0 as possible

This is why it’s so 
important to have at 

least 2 flow conditions



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain

• Why is gain important?
• Sizing a 4” and 6” valve for this same application 

reveals similar valve results, arguably both of these
valves would work fine.

• Relative travel should be between 20% - 80% 
when possible
• 6” valve is only open 10% - 30%

• 4” Valve is open 30% - 75%



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain

• Reviewing installed flow characteristics alone 
may sometimes not give you a clear picture.

• The Installed Flow Characteristic line should 
be as linear as possible
• Remember the line is drawn for full travel, but it’s 

only between the vertical bars (between min and 
max flow) that count.

4” Valve6” Valve



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain

• Reviewing the gain curve gives us a 
very clear indicator how the valve will 
behave.

• A high gain on an equal % or linear 
valve is a sign the valve may be 
oversized.
• Select a smaller valve

• Select a valve with a lower Cv 4” Valve

6” Valve



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

• Media: Water

• Valve: 4” RE vs 8” RE

• Class: 300#

• Actuator: Piston

• Fail: Close

• Supply: 60 psi



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



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain

• The Installed Flow Characteristic line should 
be as linear as possible
• Remember the line is drawn for full travel, but it’s 

only between the vertical bars (between min and 
max flow) that count.

4” Valve

8” Valve



General Sizing Example
Sizing Example - Installed Flow Characteristics & Gain

• Reviewing the gain curve gives us a 
very clear indicator how the valve will 
behave.

• A high gain on an equal % or linear 
valve is a sign the valve may be 
oversized.
• Select a smaller valve

• Select a valve with a lower Cv
4” Valve

8” Valve



CV – Valve Capacity
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General Sizing Example
Valve Capacity

• Higher capacity is 
required with lower dP
applications
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Contact us

• Steven Hocurscak
• Steven.Hocurscak@neles.com

• Applications Engineering

• apps.engineering@neles.com

• Area Sales Managers map

• Link to map

© Neles 202049



@nelesworld @Neles@nelesflow @nelesflow@neles

Reinventing 
reliability

neles.com


