
Pump Sizing Information 

HOW TO SELECT YOUR PUMP 

1 . Before you size the pump, you need to know: 

1 .1 The Pump Speed 

This depends on what kind of drive you put on the pump; 
3500, 1750 or 1150 RPM for 60 Hz motors and 3000, 1500 

or 1 000 RPM for 50 Hz motors. Variable speed curves are 
provided for diesel, belt drive and hydraulic motors. 

1 .2 Total Head Required 

The total head (fH) required is the summation of vertical 
elevation (He) and friction head (Hf) plus the head required 
at the end of the piping. TH=He + Hf+ head required at of 
the end of piping. Subtract the suction head when the 
source of supply is above the pump. 
To calculate Friction Head loss SEE PAGE 23. 

1 .3 Flow Rate 

The flow requirement in GPM or cubic meters per hour. 
1 .4 The specific gravity of the fluid or the weight of the fluid to 

be pumped such as the mud weight in ppg. 
2. After obtaining the above information. 

2.1 Find the required flow rate on the bottom or top scale and
draw a straight line up or down. 

2.2 Find the total head at the left or right hand scale and draw 
a straight line to the right or left. 

2.3 Locate the intersection of the above two lines and pick the 
nearest impeller size. Impellers are available in 1 /4' 
increments. Also a set of horsepower lines gives you the 
horsepower requirement for pumping water (It is best to 
choose a motor size larger than the minimum required). If 
you pump fluid other than water, you have to adjust the 
required HP (kW) by multiplying the specific gravity to the 
HP (kW) rating based on water. 

3. NPSH 

Net positive suction head is the useful pressure existing at
the suction flange of the pump to push water into the
impeller vanes. It is measured in feet (meters) of head. It
is called NPSH Available (NPSHa). NPSH Required (NPSHr)
is read from the pump curve at the designed pump
impeller, RPM, and flow rate. NPSH on the curve is the
lowest NPSH that will prevent the formation of vapor
bubbles which cause cavitation.
Most customers are not concerned about NPSH problems.
However over 50% of all rigs do have NPSH problems.
These problems are due in part to high mud temperatures
and poor suction design. You should check your net
positive suction head (NPSH).

NPSHa Equation - Flooded Suction Systems only: 
NPSHa = Ha + Hst - Hvp - Hts 

NPSHa Equation - Suction Lift Systems only: 
NPSHa = Ha - Hst - Hvp - Hfs 

Where: 
NPSHa = Net Positive Suction Head Available 
NPSHr = Net Positive Suction Head Required 
Ha = Absolute Barometric Pressure 
Hst = Fluid Supply Level above (Flooded Suction) or below 
(Suction Lift) Pump Centerline (in feet) 
Hvp = Vapor Pressure of the fluid pumped at maximum 
operating temperature at the pump (in feet) 
Hfs = Suction Line Friction Losses {in feet) 
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The NPSHr as shown on the curves is the minimum NPSH 
required by the pumps. If the NPSHa is greater than the 
NPSHr the pump will perform. If the NPSHa is less than 
NPSHr then the pump will cavitate and some changes to 
the suction conditions are necessary. Possible solutions are 
reducing the flow rate, increasing the suction pipe size, 
selecting a larger pump or lowering the pump speed. 

4. Formulas 

4.1 To Convert Head in Feet to Pressure ·in Pounds per Square
Inch: 

Feet of Head X Specific Gravity = PSIG 
2.31 

4.2 To convert Pressure in Pounds per Square Inch {PSI) to 
Head in Feet: 

PSIG x 2.31 = Feet of Head 

Specific Gravity 

4.3 Specific Gravity of Mud = Mud Weight (lbs/gal) 
8.34 

4.4 HP required = Curve HP x specific gravity 

5. Pump Sizing Rules 

5.1 Volume leaving pump increases until the volume pumped
causes Total Head losses equal to its impeller output head. 

5.2 It will help in the selection of impeller size if the friction loss 
curve is plotted on the pump curve. 

5.3 Pressure or Head in Feet (meters) 
When the pump is running pressure will build up. Pressure 
developed by the centrifugal pump is always specified as 
Head in Feet liquid. The relation between PSI and head is 
shown in 4.1-4.2. When sizing centrifugal pumps it is crucial 
to work in feet of head rather then PSI. PSI varies with the 
fluid weight while feet of head is a constant. 

5.4 Centrifugal Pump Rotation 
Stand at the drive end to determine the pump rotation. A 
right had rotation pump turns clockwise looking from the 
motor end. All the pumps featured in this catalog are right 
hand rotation. 

Conversion Factors: 
To convert into 
ms/hr GPM 
m3/min GPM 
liters/min GPM 
liters/sec GPM 
Barrels/day GPM 
cubic feet Gallons 
kg/cm2 PSI 
M3 Gallons 
meters Feet 
Bars PSI 
grams/cu. cm. SpGr. 

BHP = GPM X Feet X Sp.Gr. 
3960 x Efficiency 

kW = m3/hr x meters x Sp.Gr. 
367 x Efficiency 

multiply by 
4.4 
264 
0.264 
15.9 
0.02917 
7.481 

14.223 
264 
3.28 

14.7 

Efficiency from curve written as .XX 
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