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For the broad array of industrial applications concerned with liquid flow control,
extremely accurate, repeatable results are necessary to successful operation.
To achieve such precision, it is crucial to understand the various factors that are

involved in determining the correct orifice size that will create the desired results.

Technical factors which must be considered when calculating liquid flow through
orifices include pressure, temperature, type of liquid, and others. To help simplify
the selection process, precision orifice manufacturers often provide flow charts
within a common range to help engineers specify the correct orifice size for their
application. However, not all applications fall within the data set included on

the charts.

In addition to providing such charts, our Technical Guide details a number of
formulas which can be used to extend orifice flow data beyond the charts, when
specific factors of the application require it. These include pressure conversions,
liquids other than water, and more. Examples are shown for each, making this a
valuable resource for engineers and system designers. If further help is needed
regarding a specific application, the engineers at O'Keefe Controls Co. are

readily available.
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LIQUID FLOW RATE - C, METHOD

The C, method of rating flow capacity of various devices employs
empirical data based on water flow.

The basic formula for water flow is:

Q = flowin GPM
Q=C, VAP AP = pressure differential in psi

C, =flow factor

Foraflow of 1GPM at AP=1, the C =1

To obtain the water flow rate through precision orifices, use the above
equation and obtain the C, value from the charts on pages 5-6.

Example:
Size No.100 (100" dia.) has a C,,=.23
For a 25 psig pressure differential: Q =C, AP =.23 25=115GPM

Selected flow data is presented on pages 5-6. The chart data assumes
flooded conditions on both sides of the orifice. This is particularly
important for orifices less than .020" diameter because of surface
tension influences.

FLOW CONVERSIONS

GPM - gallons per minute
GPM x 3.785 = LPM LPM - liters per minute
GPM x 3785 = CCM CCM - cubic centimeters per minute
GPM x 4337 = CEM CFH - cubic feet per hour

CFM - cubic feet per min.
GPM x 8.021 = CFH

E le:
CCM x .001 = LPM xample

25 GPM x 3.785 = 94.625 LPM
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SPECIFIC GRAVITY — OTHER LIQUIDS

Specific gravity (SG) measures a liquid’s density relative to water. Fluids
with higher SG (heavier than water) flow more slowly at a given pressure,
while lower SG (lighter) fluids flow faster. It acts as a correction factor for
calculating volumetric flow rates, pump motor power, and pipe pressure
drops.

For liquids other than water, the equation becomes:

Q:CV\/£D
SG

To obtain the flow rate of an oil with S.G. = .85, use the above equation
and obtain the C,, value from the charts on pages 5-6.

Where:
SG = Specific gravity of the liquid
(The specific gravity of water is 1.0)

Example: Size No.100 (100" dia.) has a C,=.23

Q=cC, [AP - 23 [25 —125GPM
SG 85

For a 25 psig pressure
differential:

Specific Gravity of Various Liguids Relative to Water @ 60°F

Alcohol, Ethyl .79 Diesel Oil .85
Gasoline .75 Lube Oil 90
Glycerine 1.26 Turpentine 87
Kerosene .80 Water 1.00
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OTHER ORIFICE SIZES (not on charts)

Using the C, method for liquid flow, and using measured C, data we
can derive the following formula to calculate required orifice sizes.

Where:
d = 1_ Q, d, = diameter of unknown orifice (in.)
22.5 VAP Q, = required flow (gpm)

Example: Flow rate required = .5 GPM @ AP = 1.0 psi

d=/1 _5 —149in dia.

C,=———=""=5 C,. = the C, for the orifice with
VAP 1 diameter = d,
PRESSURE CONVERSIONS

PSIG - pounds per square inch gage
PSIG x .0703 = Kg/CM? _
Kg/CM? - kilograms per square

PSIG x 6.895 = KPA centimeters
PSIG x .0689 = Bars KPA - kilo pascals
PSIG x 27.68 = In.H,0 Bar- unit of pressure equal to
1 atmospheric pressure at sea
Example: level
25 psig x 6.895 = 172.37 KPA In-H,0 - pressure produced by 1" H,0
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