
Zone valves. Ball valves. Globe valves. Butterfly
valves. These are the control valves used in
HVAC today. Whereas zone, ball, and globe
valves are used in small valve applications, but-
terfly valves are often used when water applica-
tions call for valves larger than 2'' (3.1 cm) or
when the flow coefficient (Cv) is greater than 150. 

Butterfly valves have several advantages over
other types of valves. Size, cost, control, and
workable options come into play when seeking
tight control and economic solutions.

Size
Butterfly valves are more compact and lighter
than comparable globe valves or ball valves.
They can be built in standard sizes up to 24'' 
(61 cm) and even bigger in special applications.
It is not unheard of to see valves larger than 48''
(122 cm). 

Cost
Butterfly valves are less expensive than other
valves when the valve size is greater than
approximately 2.5'' (6.4 cm). This is due to fewer
parts and simplicity of design.

Control
Butterfly valves offer better control and throttling
range over other control valves when the size is
bigger than 2.5'' (6.4 cm). Bubble-tight close off is
standard at very high close-off pressures. Very
good control is provided when the valves are
sized properly.

Options
All control types are available with or without fail-
safe return, and they can be fitted with all the
feedback bells and whistles you desire.
The construction material can be selected to fit
almost any corrosive liquid or environment.

Sizing for Success
The success of a butterfly valve depends consid-
erably on proper sizing. The method used to size
the valve depends on whether you want to size
for two-position or modulating control.

Two-Position (On/Off): Transitions can be
expensive and difficult to install, especially if
there are space limitations or high ceilings; 
therefore, a line size valve is most often the best
choice for two-position control. You can also use
the Cv formula to downsize the valve smaller
than the feed line. Make sure you configure your

control for the full 90° valve stem rotation.
Cv Formula:

Modulating Control: When sizing a butterfly
valve for modulating control, use the formula
above. This is the same formula used for sizing 
a globe valve or a ball valve. 

First, determine the Cv. Then, select the open
valve Cv at 60° stem rotation.  All butterfly valves
exhibit equal percentage characteristics from 0°
to 60° rotation. They exhibit a quick-opening
characteristic from 60° to 90°. Configure your
control from 0° to a maximum of 60° rotation.
This provides the best equal percentage control.
Typically, the mechanical consultant gives the 
differential pressure (∆P) in the specification. For
those times when the mechanical consultant is
not available, 5 psi is a good ∆P for modulating
control applications. The gallons per minute
(GPM) can be found on the control drawings or
the specifications of the equipment being con-
trolled. Applications include heat exchangers,
cooling tower bypass, condenser water, chilled
water isolation, and hot or chilled water change
over.

Considerations When Sizing 
Butterfly Valves
The advantages are great, but there are a few
issues that should be considered when selecting
butterfly valves. For instance, water hammering
can be a problem if the valve is closed too fast,
and as with any down-sized control valve, 
cavitation can also cause trouble.

Cavitation: If a valve is sized too small for the
flow, the velocity increases, pressure decreases,
and bubbles form in the water. As the bubbles
burst, the resulting high pressure explosions
damage and ultimately destroy the inside of the
pipe wall. This should be a concern if your valve
is two or more sizes smaller than the feed line.

Close off: Butterfly valves have inherently high
close-off ratings. Close-off pressure is the calcu-
lation of the pump head pressure plus any high-
rise building head pressure (.433psi/ft or 9.8
kPa/m) which could affect the actuator used on
the valve. The valve body pressure rating should
also be a consideration in very tall buildings.

Cv = GPM / √∆P (psi)
If the SI equivalent (Kv) is known, use
Cv = Kv/0.86

Conjure Up Quick Conversions
with the Kele Formula Wizard 

Quick! What’s the formula to convert Fahrenheit to Centigrade? It’s hard to remember,
right? Now, you don’t have to remember this and other commonly used HVAC related

formulas and equations. Just visit the Kele website where you will find a link to the
Kele Formula Wizard.

The Kele Formula Wizard is not just a reference but an interactive tool! Select
an equation, plug-in the values of the known variables, and the wizard will do

the math, solving for the unknown variable. The Formula Wizard includes
equations for calculating air velocity, three-phase KW, single-phase KW,

power factor, water valve size, steam valve size, Ohm’s law, and it converts
Fahrenheit to Centigrade. You can also find the Formula Wizard on the Kele CD

catalog version 3.0. Just click the “Math Wizard” button on the CD control panel!

Put the Kele CD Catalog onto a 
Network for Everyone to Use

The 2000 Kele CD Catalog Version 3.0 can be used easily over a
network. There are a couple of ways of doing it. To begin, the
program should be installed normally on any computers that
need to run the catalog. After installation, the program can be
configured to read data files as needed from a network loca-
tion rather than from the CD.  

The simplest way to install the CD catalog onto your network
is to place the CD in a shared network CD drive. Next, start
the 2000 Kele Catalog program on each machine. When the
program doesn’t find the CD on each machine, it will bring up
the “Options” box to allow you to specify a new path to locate it.
Press the “Change Path” button, and locate the network location of
the CD. Press “OK” and then “OK” again to exit “Options.” When 
put to use, the program should start up normally, but it will 
now be reading its data files from the network drive.

Another way to install the CD catalog onto your network is to copy
the folder named “html” to a shared network drive. This requires 
about 120 MB of free hard drive space. Using Windows Explorer,
simply drag the “html” folder to the network location of 
your choice. After copying this folder, proceed as described 
above to tell the program where to find its data files.
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Converting Control Loop to Failsafe
Damper Control

I’m using a Model UCP-522 Current to
Pneumatic Transducer to drive an actuator,
and I have noted that the branch pressure
is maintained at its last value in the event of
a power failure.  I need to convert this con-
trol loop to close the damper on power loss,
and it needs to be failsafe. The actuator is
configured spring-to-close. Is there a quick
and easy way to do this?

You bet! Simply pipe in a Model EP3
Solenoid Air Valve, as shown in the diagram
below, and connect power from the same
source that powers the UCP-522. When power
is ON (normal), the “NC” port on top of the
EP3 is open to the “C” port, so the output of
the UCP-522 is directed to your controlled
device.  On a power failure, the solenoid will
allow its internal spring to change the valve
position so that port “NO” is open to port “C,”
thus venting the controlled device branch to
the atmosphere.  In the unlikely event that the
EP3 solenoid itself loses function, it will fail
to the power-out state.

Controlling CO2 Levels in Return Air

I’m implementing my first demand-con-
trolled ventilation scheme using a Model
8007 Duct Mount CO2 Transmitter.  To
what setpoint should I be controlling CO2

levels in the return air?

Remember that in demand-controlled ventila-
tion, you’re using CO2 level as a surrogate to
indicate occupancy, not simply as a contami-
nant to be controlled.  Research has shown
that if you ventilate a space to the amount
required by code (say, 20 CFM per person),
the indoor CO2 level will rise about 700 to 800
ppm above the outdoor CO2 level as a steady
state condition.  Thus, what we’d really like to
control is the differential CO2 level between
indoor and outdoor air.  If the outdoor air CO2

concentration is stable and in the normal range
(300 to 400 ppm), a single sensor may be used
to control the indoor concentration to about
700 ppm higher to insure that the minimum
code-required amount of outside air is being
delivered.  Thus, if your outdoor level is 300
ppm, you might control the indoor level to
1000 ppm.

If the outdoor level varies (or is high to start
with), such as in major metropolitan down-
town areas, it is important to also monitor the
outdoor CO2 concentration and set your con-
trol loop up to keep the difference between the
two in the 700 ppm range. If this is your case,
a second sensor may be mounted inside a
Model 1551 Heated Outside Air Enclosure to
keep the effects of winter out of the scheme.
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Converting control loop to failsafe
damper control

Water hammering: Water hammering is caused by high velocity water that
is closed off quickly.  The inertia causes a backpressure wave, which propa-
gates in the pipe between the closed valve and the pump.  If the valve is
closed slowly (longer than ten seconds) then the pressure wave is reduced
to an acceptable amount. 

Butterfly Valve Construction
The components of a standard butterfly valve are surprisingly simple and,
when the valve is properly sized, exceedingly efficient.

A. Cast Ductile Iron Body & Mounting Lugs - Ductile iron is much
stronger than cast iron bodies and is used to house the disc and mount the
valve to the pipe.

B. Neck & Mounting Flange - Part of the cast body of the valve, the neck
contains the valve stem housing and the actuator mounting flange.
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C. Stem (SS-316)
D. Bushings &

Weather Seal 

B. Neck &
Mounting Flange

E. O-Ring 

A. Cast Ductile
Iron Body &
Mounting Lugs 

F. Seat (EPDM)

G. Disc
(SS-316) 

Tightening Sequence 

C. Stem - The stem is the drive shaft
between the actuator and the disc.
Stainless steel is the recommended
material for extended life.

D. Bushings & Weather Seal - The
stem is aligned with bushings and
weather seals to prevent side loading
problems and outside contamination 
of the stem and neck.

E. O-Ring - The O-Ring is an added
feature to provide further protection
from stem leakage.

F. Seat - The seat is the seal between
the disc and the valve body. Most seats
are Ethylene Propylene Diene Monomer
(EPDM) and have  superior abrasion
resistance, temperature range, chemi-
cal resistance, and elasticity. No other
gaskets are needed since the seat
extends around the valve face to make
contact with the mating pipe flange.

G. Disc - The disc closes the valve to
fluid or low-pressure steam.  Discs are
made of many materials, including
aluminum bronze, ductile iron, and
stainless steel.  316 Stainless steel is
the most versatile due to its durability
and resistance to most chemicals
found in HVAC systems.
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