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Head Loss (hL):
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where
hL [ft]

=
head loss


f

=
friction factor


KL

=
minor loss coefficient


L, D [ft]
=
pipe length and diameter

Net Positive Suction Head (NPSH):

· 
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(derived from Bernoulli equation)
where
NPSHA [ft]
=
available head


NPSHR [ft]
=
required head (from pump performance curve)


Patm [lb/ft2]
=
atmospheric pressure


Pv [lb/ft2]
=
vapor pressure

· To ensure proper pump performance and avoid cavitation: NPSHA ( NPSHR 

· 1 psi = 144 lb/ft2
System Head (Hsys):

· 
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(derived from Bernoulli equation)
where
Hsys [ft] = head required by the pipe system
Pump Efficiency:
· 
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Pump Performance Curve:








BEP (best efficiency point):
point at which ( = (max
OP (operating point):

point at which Hsys = H

· Ideally, the operating point (point A) should be close to BEP (point B).

· The unit of flow rate Q in the pump performance curve is gal/min.

· 1 gal/min = 0.002228 ft3/s

Example:

A centrifugal pump is used to pump water from a reservoir whose surface is at Patm = 2120 lb/ft2. The vapor pressure of the water is given as Pv = 52.3 lb/ft2. 

The performance data for the pump are as follows:  

	Q [ft3/s]
	0
	2
	4
	6
	8
	10

	H [ft]
	340
	340
	340
	330
	300
	220

	bhp [hp]
	135
	160
	205
	255
	330
	330


The pump will be installed into a system whose performance requirement is:


[image: image6.wmf]2

17

50

Q

H

sys

+

=


a) Estimate the best efficiency point (BEP) of the pump.
b) Estimate the operating point (OP) of the pump, once it is installed into the system.
c) If the pump NPSH requirement is 30 ft, find out how high above the water surface can the pump be installed. Ignore all losses.
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