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Abstract― A test bench was conceived in order to 

determine experimentally the flow coefficient [CV] 
for process control valves, operating with com-
pressible fluids, under established regulations by the 
standards ANSI/ISA-75.02-1996 and ANSI/ISA-
75.01.01-2002. This test bench is used to verify the 
calibration of valves with continually variable open-
ing, after they have been repaired. The measure-
ments in the test bench allow establishing the CV of 
these valves for various opening percentages. It was 
necessary to go through the CV equation for com-
pressible fluids, to proceed with the flow sensor se-
lection. This equation was obtained under similarity 
conditions by the equality of Euler numbers between 
prototype and model (test specimen). It is also de-
scribed the electronic instrumentation for measuring 
flow, temperature and pressure difference, the de-
sign and the development of electronic circuits which 
control the instrumentation, and the algorithms for 
the operation and acquisition of measurements. 
Keywords― Flow Capacity, Euler number, Elec-

tronic instrumentation and control. 

I. INTRODUCTION 
The process control valves are widely used in manufac-
ture operations and industrial processes. These valves 
open and close to connect or suspend a fluid supply, or 
to control the feeding of liquids and gases in a certain 
process. A typical application is the steam feeding for 
heating a vulcanizing press or for plastic injection. 
These valves are designed and built with different 
shapes and various materials, in function of the liquid, 
steam or gas used in several factories. 
 A process control valve generally represents the last 
element of a control loop installed in a process line. 
These valves are actuated by a remote signal, often 
pneumatic, to command their opening and closing. Oth-
er types of control valves are more refined and do not 
only take two positions (on/off); they could even change 
the plug area to modify continually the flow rate that 
goes through the valve. 
For operating continually variable valves is necessary to 
know the relationship between the aperture percentages 
and the flow amount, for a certain pressure difference 
applied between the input and output of the valve. Fre-
quently a standardized procedure is used to define the 
flow capacity of process control valves: it is a well-
known size denominated flow capacity coefficient and 

denoted by CV. This coefficient was introduced in 1944 
by a manufacture company of valves named Ma-
soneilan, originally for liquid flows (Masoneilan, 2000). 
In a short time it was adopted universally like a practical 
manner for showing the valve capacity. It is an indica-
tion of how much flow could pass through in a control 
valve, when a well defined pressure difference is ap-
plied. Higher Q , the flow capacity is greater, for a cer-
tain pressure drop. Different valves or unlike port di-
ameters, but with the same CV, have exactly identical 
flow capacity. 
 Traditionally, for valves that carry a compressible 
fluid, the flow capacity coefficient is defined as the air 
flow —expressed on standard conditions in ft3/min 
[m3/s]— that will cross through the valve when a pres-
sure difference of 1 psi [6.89 kPa] is applied (for liquid 
flow, CV is defined as the water flow at 60 °F [288.7 K], 
expressed in gallons per minute, that cross the valve and 
create a pressure drop of 1 psi [6.89 kPa] (see for exam-
ple SEMASPEC-90120394B-STD, 1993). Despite the 
flow capacity coefficient CV was originally defined in 
English Units, it could be built in metric units (FCI 84-
1-1985, 1985). Usually some authors distinguish the co-
efficient in metric units as “flow factor” and they denote 
it with KV. 

On the other hand, when a process valve fails, gen-
erally by seat wear problems, it must be recalibrated af-
ter reparation. In other words, the flow capacity coeffi-
cient of the valve for different opening percentages must 
be verified experimentally. There are international stan-
dards, in which describe tests for these valves, where it 
is established the necessary instrumentation and the 
right experimental procedures. In the literature there are 
several works recommending procedures for the ex-
perimental determination of the flow capacity coeffi-
cient (Wing, 1960), for liquid flow (Rahmeyer, 2008; 
and SEMI F32-0706, 2006), as well as flow of gas and 
steam (Driskell, 1983 and Fu and Ger, 1998). These pa-
pers contain suggested experimental equations, very 
similar to those found in the standards ANSI/ISA-75.02-
1996 (1966) and ANSI/ISA-75.01.01-2002 (2002). 
However, from one manufacturing company to another, 
the obtained results with the experimental determination 
of CV do not necessary match or represent the same, be-
cause they are based in different test procedures 
(Fleischer et al., 2000). 

In this work we describe the operation of a new test 
bench, to determine the CV of process control valve with 


