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Lab:  Characterization of a Pneumatic 
Control Valve

© Faith A. Morrison, Michigan Tech U.

Note:  There is no report due for this lab

Instead, there are some deliverables
(submit via memo of transmittal)
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Deliver your 
deliverables

Make what 
we ask for 
easy to find.
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Design of a Pneumatic Control Valve

•Air-to-Close valve (AC)

•Design is fixed when 
manufactured

•On failure of instrument 
air, this valve will fail 
open

•Depending on safety 
considerations, choose 
air-to-close (AC; these 
fail open) or air-to-open 
(AO; these fail closed)

Courtesy of T. B. Co 20074
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The valve flow coefficient or sizing coefficient Cv is an 
experimentally determined quantity that allows engineers to 
compare flow capacities of valves of different sizes, types, 
and manufacturers. 

See:  Notes on Calculating Friction from Valve CV
http://www.chem.mtu.edu/~Efmorriso/cm3215/Cv_control_valves_2013.pdf

Values of valve flow coefficient are provided by the manufacturer 
and can be used in determining pumping system head (assignment 5).

Note: since this is 
an empirical 

correlation, units 
are specified and 
these units must 

be used
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Example:  Swagelok Integral Bonnet Needle Valves

www.swagelok.com/downloads/webcatalogs/EN/MS-01-164.PDF 6

A “turn” is 360o

(full circle)
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Let x be the valve stem position;
when the valve is full open, x=xmax; usually xmax=1.
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To measure (a function of valve position) for a given valve, we 
vary the valve position and measure both the friction-loss pressure 
drop across the valve and the flow rate through the valve.

f(x) is the valve characteristic function
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measure for FV03

(usually is 1)
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Pneumatic Valve Position
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Note:  The position of the valve stem is read from a set of  
notches based on 1/8th full scale per notch:
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(compare to a 
12 inch ruler)
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(5.5)/8ths open
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when the valve is full open, ; usually is about 1 but it may be less. 9

© Faith A. Morrison, Michigan Tech U. Courtesy of T. B. Co 2007

Valve Trim How a valve opens or 
closes depends on the 
design of the plug:

Valve Characteristic Function, 

a) Quick Opening: 1 ; 20
b) Root: /

c) Linear trim:
d) Equal percentage:
e) Hyperbolic: 1
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CM3215 Fundamentals of Chemical Engineering Laboratory

Lab:  Characterization of a Pneumatic Control Valve

•Use air pressure to set a pneumatic control valve (water)

•Record valve stem position as a function of actuating air 
pressure

•Pump water through 
the valve and measure 
pressure drop across 
the valve and flow rate 
through the valve; 
record all needed data

•Calculate and 
for the pneumatic 

valve FV-03 and 
determine the trim of 
the valve; deliver all 
deliverables
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CM3215 Fundamentals of Chemical Engineering Laboratory

Prelab

•See Procedure on web for details of prelab

•Look up and describe “Valve Hysteresis”

12
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CM3215 Fundamentals of Chemical Engineering Laboratory

• Deliver your deliverables.
• Make it easy for me to find what I asked for.
• Do not write a report.
• Do not omit anything requested.

Be sure to take all 
the data you need 

to deliver your 
deliverables.
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Figures/Tables 
to top or 

bottom in MS 
Word 2010

http://www.chem.mtu.edu/%7Efmorriso/cm3215/2012WordFigurePlacement.pdf

“Top/Bottom” rule is relaxed 
in the Appendix since there 

is no running text.
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Figures/Tables 
to top or 
bottom in 

Google docs?

http://www.pcworld.com/article/219060/20_google_docs_secrets.html


