
For Any Pump: 

   
  

 
  

    
  

            

  
 

        
    

   

            

   
 

External Gear Pump: 

If           Vtooth = Vspace 

 

             
 

 
    

    
    

Where: 

D0 = Outside Diameter of Gear Teeth (in, m)  

Di = Inside Diameter of Gear Teeth (in, m)  

L = Width of Gear Teeth (in, m) 

VD = Displacement Volume of Pump (in
3
/rev,m

3
/rev) 

N = rpm of Pump  

QT = Theoretical Pump Flow-Rate (in
3
/s, m

3
/s) 



 

 
 
 
 



Vane Pump: 
 

 

 

Dc = Diameter of Cam Ring (in, m) 
DR = Diameter of Rotor (in, m) 
L = Width of Rotor (in, m) 
VD = Pump Volumetric Displacement (in3, m3) 
e = Eccentricity (in, m) 
emax  = Maximum possible Eccentricity (in, m) 
VDmax = Maximum possible Volumetric Displacement (in3, m3) 

 

 



 

 
 
  



Piston Pump: 

 

 

 

Where: 
θ = Offset Angle (°)  
S = Piston Stroke (in, m)  
D = Piston Circle Diameter (in, m)  
Y = Number of Pistons 
A = Piston Area (in

2
, m

2
)  

N = Pump Speed (rpm) 
QT = Theoretical Flow-Rate (gpm, m

3
/min) 

 

 



 
  



PUMP PERFORMANCE 
 
1. Volumetric Efficiency (ηV): 

 

2. Mechanical Efficiency (ηm): 

 

 

Where 
P  = Pump Discharge Pressure (psi, Pa)  
QT = Pump Theoretical Flow-rate (gpm, m

3
/s)  

TA = Actual Torque delivered to pump (in • Ib, N • m) 
N  = Pump Speed (rpm, rad/s)  
 

 

 

 
 

 

 



3. Overall Efficiency (η0): 

 

 

 



 



 
 


