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8.2 Definitions

The purpose of this section is to define terms used
in pump applications. Symbols, terms, and units
are shown in Table 8.1 and subscripts in Table
8.2.

8.2.1 Stroke (L)

One complete unidirectional motion of piston or
plunger. Stroke length is expressed in inches
(millimeters).

8.2.1.1 Pump capacity (Q)

The capacity of a reciprocating pump is the total
volume throughput per unit of time at suction
conditions. It includes both liquid and any dis-
solved or entrained gases at the stated operating
conditions.

8.2.1.2 Speed(n)

The number of complete cycles of the pump shaft
in a given unit of time. Speed is expressed as
cycles per minute.

8.2.1.3 Pump displacement (D)

The displacement of a reciprocating pump is the
volume swept by all pistons or plungers per unit
time. Deduction for piston rod volume is made on
double-acting piston type pumps when calculat-
ing displacement.

For single-acting pumps:

) ALnM

(US units) D= 531
(metric) DzLM6
16.7x10

For double-acting piston pumps with no tail-
rod(s):

. _(2A-3a) LnM
(US units) Du—231
(metric) D = (A-a) LM LFAM
16.7x 10
Where:

D = Displacement, gpm (m3/h):
A = Plunger or piston area, square inch (mm?);

a = Piston rod cross-sectional area, square
inch (mm?) (double-acting pumps);

Full document details: HI 8.2 1998

Hi Direct Acting Steam Pump Definitions — 1994

L = Stroke length, inch (mm);

n = Speed in cycles per minute;

M = Number of pistons or plungers.
8.2.1.4 Slip (S)

Slip of a reciprocating pump is the loss of
capacity, expressed as a percent of displace-
ment, due to leaks past the valves (including the
backflow through the valves caused by delayed
closing) and past double-acting pistons. Slip does
not include fluid compressibility or leaks from the
liquid end.

8.2.1.5 Plunger or piston speed (v)

The plunger or piston speed is the average speed
of the plunger or piston.

. nL
(US units) v= 360 ft per second
. n
(metric) v= 30,000 meters per second

8.2.2 Pressures (p)

The standard unit of pressure is the pound force
per square inch (kilo Pascal).

8.2.2.1

The liquid pressure at the centerline of the pump
discharge port.

Discharge pressure (pg)

8.2.2.2 Suction pressure (ps)

The liquid pressure at the centerline of the pump
suction port.

8.2.2.3 Total differential pressure (py)

The difference between the liquid discharge pres-
sure and suction pressure.

PH =Pd —Ps

8.2.2.4 Net positive suction head required
(NPSHR) (net positive inlet pressure required
(NPIPR))

The amount of suction pressure over vapor pres-
sure required by the pump to obtain satisfactory
volumetric efficiency. This is usually determined
when there is a 3% reduction in capacity at con-
stant differential pressure and speed.

The pump manufacturer determines (by test) the
net positive suction head required by the pump at
the specified operating conditions.
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