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Installed Characteristics 
 
To display the installed characteristic graph, you must perform sizing calculations 
for at least two sets of process conditions. After the sizing calculations have been 
completed, select Installed Characteristics under Calculations on the Menu Bar. 
If the process data entered is valid (see below), Alpha-I will create the valve's 
installed characteristic graph and display it in the Installed Characteristic dialog 
box. The graph contains two vertical lines. These lines represent the minimum 
and maximum calculated position open for the process conditions input. 
Installed characteristics for two valves can be overlaid on the same graph to 
depict the difference between them. To overlay two installed characteristic 
graphs, select Overlay Installed Characteristics under Calculations on the Menu 
Bar. Alpha-I will display the Installed Characteristic Overlay dialog box. The 
current tag will be identified and tags which have identical process conditions will 
be listed in a selection box. Click on the tag in the selection box that you want to 
overlay and Alpha-I will create the graph. To overlay two installed characteristic 
graphs, both valves must have been sized and saved in the same project for 
identical process conditions. 
 
Definitions: 
 
Valve Characteristic - The relationship a specific valve or valve trim 
combination exhibits between the position open of the valve and the flow rate 
through the valve. 
 
Inherent Characteristic - The characteristic of a valve under test conditions. 
When a valve is tested for Cv (Valve Capacity) it is tested with a constant 
pressure drop. The inherent characteristic of a valve is the relationship (graph) 
between the position open of the valve and the flow rate with a constant pressure 
drop.  
 
Installed Characteristic - The characteristic of a valve (the relationship of flow 
versus position open) when the valve is installed in actual process conditions. 
This can vary substantially from the inherent characteristic as the pressure drop 
across the valve decreases as the process flow increases. 
 
Valve Pressure Drop - The amount of pressure a valve must dissipate to 
operate the system at the desired flow rate. Valve pressure drop is determined 
by the system characteristic. Every system has a pressure source. It could be a 
pump, blower, header, tank etc. The valve pressure drop is the value of the 
pressure source at a given flow rate minus the friction losses of the fluid at the 
same flow rate, minus the elevation head, static head and/or branch pressure. 
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In most systems the value of the pressure source decreases as the flow rate 
increases, and the value of the friction loss increases as the flow rate increases. 
The net effect is the valve pressure drop decreases as the flow rate increases. 

Why is the Installed Characteristic important? 

In most systems it is desirable for the installed characteristic to be somewhat 
linear. This is represented by a straight line for an Installed Characteristic graph. 
If the installed characteristic is linear, a given movement of the valve will provide 
a consistent change in the flow rate regardless of whether the valve is operating 
at a low or high position open. With a linear installed characteristic, the valve is 
predictable to the other components of the control system.  

Conversely, if the installed characteristic of the valve is not linear, the valve can 
exhibit different gains (variable flow rate changes for the same position 
movement) when throttling at a low position open compared to a high position 
open. This can make the valve unpredictable to the other components of the 
control system. 

How else is the Installed Characteristic helpful? 

The Installed Characteristic Graph visually shows you how much of the valve 
span you are utilizing, if the valve will exhibit a high or low gain, and if you are 
throttling near the closed or open position of the valve. 

It is desirable to utilize a large portion of the valve span. This greatly increases 
the accuracy of the valve. A control valve (valve, actuator and positioner) can 
make a finite number of movements between fully open and fully closed. Each 
movement can be equated to a specific change in flow rate. If the valve is sized 
to utilize a large portion of its span, it can make smaller incremental changes in 
flow rate. This can dramatically improve the accuracy and stability of the control 
loop. 

In most instances, the valve gain is related to the span of the valve. If the 
installed characteristic graph is closer to vertical than to horizontal, the gain of 
the valve will be relatively high. This means a small change in valve movement 
will produce a large change in flow rate. If the gain is too high, the valve can be 
"sensitive". If the installed characteristic graph is closer to horizontal than vertical, 
the gain of the valve will be relatively low. A large change in valve movement will 
produce a small change in flow rate. If the gain is too low, the valve can be 
sluggish. 
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It is not desirable to throttle near the fully open or fully closed position of the 
valve. When throttling near the closed position, the torque can increase; the 
valve is more likely to plug; and the inherent characteristic becomes undefined. 
All of these negatively affect the performance of the valve. When sizing a valve to 
throttle near the open position you run the risk of under-sizing the valve. The 
valve may not be able to pass the capacity required to control the system. 

What are the limitations of the Installed Characteristic? 

In trying to determine if the valve is predictable to the other components of the 
control system, the dynamics of the actuator and positioner can affect the 
predictability. Most actuators do not have a linear relationship between output 
torque, actuator volume or actuator travel. The linearity of positioners (I/P or P/P) 
can vary based on the type and manufacturer.  

If you are using system design values to predict the control valve's installed 
characteristic, you will introduce error due to the safety factors and estimations 
used in determining the system characteristic. Typically these errors will cause 
the valve to have a higher pressure drop in actual service. This higher pressure 
drop will change the position open at which the valve operates and can 
significantly affect the installed characteristic. 

Other systems can interact with systems you are analyzing and affect the 
prediction of the installed characteristic. If your pressure source is a tank on level 
control, as the level drops or raises, the pressure source (and thus the valve 
pressure drop) changes unpredictably. This will have a negative impact on the 
prediction of the installed characteristic. 

How is the Installed Characteristic determined? 

To determine the installed characteristic of a valve, Alpha-I must first predict the 
type of system in which the valve is installed. Alpha-I tests the input process 
conditions against four models. If the conditions input meet one of the models, 
Alpha-I will calculate the installed characteristic.  

 

 

 

 



 

© 2020, DeZURIK, Inc 

 

ALPHA-I SIZING 
Installed Characteristics  

 

 

ALPHA-I SIZING 4.0 
Page 4 of 5 
April, 2020 
 

  

Definition of the four system models: 

Model One - Valve inlet 
pressure decreases as 
the flow rate increases 
and the valve outlet 
pressure increases as 
the flow rate increases. 
This is the typical 
pumped system with a 
medium to long run of 
piping. 

 

 

Model Two - Valve inlet 
pressure decreases as the 
flow rate increases and the 
valve outlet pressure 
remains constant as the 
flow rate increases. This is 
the typical pumped system 
with a short run of piping 
that has negligible friction 
losses. 

Model Three - Valve inlet 
pressure remains constant 
as the flow rate increases 
and the valve outlet 
pressure increases as the 
flow rate increases. This is 
typical when the pressure 
source is a header with a 
medium to long run of 
piping. 

 

Flow

P
re

s
s
u

re
Pressure Source

System Pressure

Flow

P
re

s
s
u

re

Pressure Source

System Pressure

Flow

P
re

s
s
u

re

Pressure Source

System Pressure



 

© 2020, DeZURIK, Inc 

 

ALPHA-I SIZING 
Installed Characteristics  

 

 

ALPHA-I SIZING 4.0 
Page 5 of 5 
April, 2020 
 

 

Model Four - Valve inlet 
pressure remains 
constant as the flow rate 
increases and the valve 
outlet pressure remains 
constant as the flow rate 
increases. This is typical 
when the pressure 
source is a header with a 
short run of piping that 
has negligible friction losses. 

Based on the system model, Alpha-I predicts the maximum flow rate of the 
system with the valve installed, and develops equations that predicts the inlet 
pressure and pressure drop for any given flow rate. From these equations, 
Alpha-I sizes the valve for 1% through 99% of the maximum flow rate and 
determines the position open for each flow rate. This is the data used to plot the 
installed characteristic graph. 
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BHP High Performance Butterfly Valves 
 
 

 



 

  
© 2020, DeZURIK, Inc 

 

BOS-US Resilient Seated Butterfly Valves 
Flow Characteristic 

 

ALPHA-I SIZING 4.5 
Page 1 of 1 
April, 2020 
 

 
 

BOS-US Resilient Seated Butterfly Valves 
 
 

 
 
 
 
 



 

 
© 2020, DeZURIK, Inc 

 

BOS-CL Resilient Seated Butterfly Valves 
Flow Characteristic 

 

ALPHA-I SIZING 4.6 
Page 1 of 1 
April, 2020 
 

 
 

BOS-CL Resilient Seated Butterfly Valves 
 
 

 
 
 
 



 

 
© 2020, DeZURIK, Inc 

 

VPB V-Port Ball Control Valves 
Flow Characteristic 

 

ALPHA-I SIZING 4.7 
Page 1 of 1 
April, 2020 
 

 
 

VPB V-Port Ball Control Valves 
 
 

 
 
 
 



 

© 2020, DeZURIK, Inc 
 

RCV Rotary Control Valves 
Flow Characteristic 

 

ALPHA-I SIZING 4.8 
Page 1 of 1 
April, 2020 
 

 
 

RCV Rotary Control Valves 
 
 

 
 



 

© 2020, DeZURIK, Inc 
 

ALPHA-I  
Velocity Recommendations 

 

ALPHA-I SIZING 5.1 
Page 1 of 1 
April, 2020 
 

 
 

 
 



 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Saturated Steam and Saturated Water 

 

ALPHA-I SIZING 5.2 
Page 1 of 6 
April, 2020 

 

 
 

 

 
 
 
 



 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Saturated Steam and Saturated Water 

 

ALPHA-I SIZING 5.2 
Page 2 of 6 
April, 2020 

 

 

 



 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Saturated Steam and Saturated Water 

 

ALPHA-I SIZING 5.2 
Page 3 of 6 
April, 2020 

 
 

 

 



 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Saturated Steam and Saturated Water 

 

ALPHA-I SIZING 5.2 
Page 4 of 6 
April, 2020 

 
 

 

 



 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Saturated Steam and Saturated Water 

 

ALPHA-I SIZING 5.2 
Page 5 of 6 
April, 2020 

 
 

 

 
 



 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Saturated Steam and Saturated Water 

 

ALPHA-I SIZING 5.2 
Page 6 of 6 
April, 2020 

 
 

 



 
 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Superheated Steam 

 

ALPHA-I SIZING 5.3 
Page 1 of 3 
April, 2020 

 

 

 

 
 



 
 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Superheated Steam 

 

ALPHA-I SIZING 5.3 
Page 2 of 3 
April, 2020 

 

 

 
 



 
 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 
Properties of Superheated Steam 

 
 
 

ALPHA-I SIZING 5.3 
Page 3 of 3 
April, 2020 

 

 



 
 

© 2020, DeZURIK, Inc 
 

ALPHA-I REFERENCE INFORMATION 

Properties of Superheated Steam and Compressed Water 

 

ALPHA-I SIZING 5.4 
Page 1 of 1  
April, 2020 

 

 

 

 



 
 

© 2020, DeZURIK, Inc 
 

 

ALPHA-I  
Compressibility Factor Charts 

 

ALPHA-I SIZING 5.5 
Page 1 of 3 
April, 2020 
 

 

 
 

COMPRESSIBILITY FACTOR CHARTS 
 

COMPRESSIBILITY FACTOR AT LOW PRESSURES, Z:Pr = 0 TO 0.5 

 
 

COMPRESSIBILITY FACTOR, Z:Pr = 0 TO 10 
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COMPRESSIBILITY FACTOR CHARTS (continued) 
 
COMPRESSIBILITY FACTOR, Z:Pr = 0 TO 40 
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COMPRESSIBILITY FACTOR CHARTS (continued) 
 
 
COMPRESSIBILITY FACTOR, Z:Pr = 0 TO 2.0 
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