Reciprocating Pump — Useful equations

Discharge
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Q= 0 for a single acting pump
2LAN :

Q= 20 for a double acting pump

Work done by a reciprocating pump per second

pgLAN (hs + hd)
W = pgQH = 0

for a single acting pump

W = 2pgQH = 2pgLAN (h"s" + hd)/60 for a double acting pump
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Pressure head due to acceleration in the suction and delivery pipe
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Pressure head inside the cylinder due to acceleration

Suction Stroke
starting of the suction stroke,= hg; + h,s below atmospheric pressure
= Hatm — (hs + hys ) absolute pressure
middle of the suction stroke,= hg below atmospheric pressure
= Hatm — hg absolute pressure
end of the suction stroke,= hs; — h,s below atmospheric pressure

= Hatm — (hy — h,s ) absolute pressure



Delivery Stroke
Starting of the delivery stroke,= hy + hyy above atmospheric pressure
= Hatm + (hg + hyq ) absolute pressure
middle of the delivery stroke,= h,; above atmospheric pressure
= Hatm + hy absolute pressure
end of the delivery stroke,= hy; — hyy above atmospheric pressure
= Hatm + (hg — heq ) absolute pressure

Work done by the pump per second due to acceleration
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(hs + hy), single acting pump

Loss of head due to friction in the suction and delivery pipe
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(E rwsin@) ,general equation (substitute l,d and a corresponding to the required side)

Pressure head inside the cylinder due to acceleration and friction

Suction Stroke
starting of the suction stroke,= hg + h,s below atmospheric pressure

= Hatm — (hs + hys ) absolute pressure
middle of the suction stroke,= hg + hy; below atmospheric pressure

= Hatm — (hs + hss) absolute pressure

end of the suction stroke,= hs; — h,s below atmospheric pressure

= Hatm — (hy — h,s ) absolute pressure
Delivery Stroke
Starting of the delivery stroke,= hy + hyy above atmospheric pressure

= Hatm + (hg + hyq ) absolute pressure



middle of the delivery stroke,= hy + hgy above atmospheric pressure
= Hatm + (hq + hsq) absolute pressure

end of the delivery stroke,= hy; — h,y above atmospheric pressure
= Hatm + (hg — heq ) absolute pressure

Work done by the pump per second due to acceleration and friction is given by
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Maximum Speed of a reciprocating pump

Find the speed corresponding to

At the suction side, suction side as well as delivery side.

Hatm — (hs + hag) = hseP ,absolute Take the minimum speed of the two

as the maximum speed at which

At the delivery side, )
pump can be operated without

Hgem + (hg — haq) = hsep , absolute separation.

Air Vessel

Mean velocity for a single acting reciprocating pump
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Work done by reciprocating pump with air vessels fitted to the suction and delivery pipes
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