
Pumps 

Dehghani 



Centrifuge Pumps 



Centrifugal Pump 



Selection criteria 

• Head 

• Flow Rate 

• Electrical Motor (1500-3000 rpm) 

• Fluid type 

– Pure water 

– Sludge 

– Oil  
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Net Positive Suction Head - NPSH  

• Low pressure at the suction side of a pump 

may cause the fluid to start boiling with 

– reduced efficiency 

– cavitation 

– Damage 



Net Positive Suction Head - NPSH  

• Boiling starts when the pressure in the liquid 

is reduced to the vapor pressure of the fluid at 

the actual temperature 

 



Net Positive Suction Head - NPSH 

• To characterize the potential for boiling and 

cavitation:  

�total head on the suction side of the pump 

close to the impeller 

�liquid vapor pressure at the actual 

temperature 



Net Positive Suction Head - NPSH 

• Suction Head 

– sum of the static and velocity head 

 

• Liquids Vapor Head 

 

 

• NPSH 

 



Available NPSH - NPSHa or NPSHA 

• Head Available at the pump impeller inlet 

 

 

 
 

• Energy at 1 = Energy at 2 + Energy lost between 1 and 2 

 

 

• At inlet p2 = pi ; V2 = Vi and  ∑ lossesinlet = hin + hfi , then: 



Available NPSH - NPSHa or NPSHA 

• The Net Positive Suction Head Available at the 

pump impeller inlet 



Required NPSH - NPSHr or NPSHR 

• Net Suction Head as required by the pump in order 

to prevent cavitation for safe and reliable operation 

of the pump 

• The required NPSHr for a particular pump is in 

general determined experimentally by the pump 

manufacturer and a part of the documentation of 

the pump 
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Pumping Terminology 

• Static Suction Lift 
•"#$ ()�� �� *+� ,-�� .� /0� 12�3 �4��5 67#8 9� *+� :�;�< 

• Static Discharge Head 
•*��� ,-�� .� ��9� /0� � "#$ �=5� ��>� ?�� 12�3 �4��5 

• Total static head 
•*��� ,-�� �� ,��� /0� �� *+� ,-�� .� /0� 12�3 �4��5 

 



Pumping Terminology 

• Static suction head 
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Pumping Terminology 

TDH=DSL+DDH 

TDH=DDH-DSH 



Vertical Turbine Pumps 



Vertical Turbine Pump 

Head is per Stage 



Submersible motor pump 
 � ��� ��� �!"#� 

• Submersible motor vertical turbine pumps 

–  use a submersible motor coupled to the lower 

portion of a submerged vertical turbine pump so 

that both are located together in the well. 



Submersible motor pump 
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Submersible motor pump 
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56.5/32=1.7: 2 stage 

56.5/2=28 meter 

Head : 28 meter 

Q: 180 m3/hr 
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Example 1 

• Q= 937.5 m3/hr 

• Hp=87.583 m 
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Q=312.5 m3/hr 

Hp=87.583 m 
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Ø330 ≈  23m 

Ø345  ≈  32 m 

Ø360  ≈  41 m 

X��F��� �����$ �03 ?�� �� 

η≈ 77 %  
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Example 2 

• Q = 1125 m3/hr 

• Hp = 22.96 m 

 

• Q=1125/3=375 

 

ETA Series , 2900 r.p.m 



Q=1125/2=562.5 m3/hr 
Hp=22.96 m 
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η≈81% 

Ø≈300 
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Example 3 
Q = 50 m3/hr 
Hp =24.5m 
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Q= 14 l/s or 50 m3/hr 
 
Hp=24.5+0.65=25.15 m 

2 stages 
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Example 4, Head Loss 

Nomogram 



Example-4 
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Example-4 



WKL Series 



WKL 150 


