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Solve the following five problems
1. A hydraulic pump having a displacement of 8.8 ml/rev runs at 2880 rpm. If its volumetric
efficiency and torque efficiency are 93 % and 91 %, respectively, determine:
a) The actual pump delivery.
b) The input power to the pump when it operates against a pressure of 350 bar

2. A pump/accumulator power pack is to supply the fluid flow demanded by a hydraulic
system as shown in Fig.1. The system working pressure is 125 bar and the maximum
pressure at the accumulator is 200 bar. Assuming the accumulator pre-charge pressure is
905 of its maximum working pressure, determine:
(a) The actual pump delivery required.
(b) The maximum volume of fluid to be stored in the accumulator.
(c) The accumulator volume assuming isothermal charge and adiabatic discharge of the
accumulator.

Fig. 1

3. A press cylinder having a bore of 140 mm and a 100-mm diameter rod is to have an initial
approach speed of 5 m/min and a final pressing speed of 0.5 m/min. The system pressure
for rapid approach is 40 bar and for final pressing 350 bar. A two-pump, high-low system
is to be used; both pumps may be assumed to have volumetric and overall efficiencies of
0.95 and 0.85, respectively. Determine:
(a) The flows to the cylinder for rapid approach and final pressing.
(b) Suitable deliveries for each pump.
(c) The displacement of each pump if the drive speed is 1720 rev/min.
(d) The pump motor power required during rapid approach and during final pressing.
(e) The retract speed if the pressure required for retraction is 25 bar maximum.

4. A hydraulic cylinder is required to exert a minimum forward dynamic thrust of 25 tones
and a minimum return dynamic thrust of 15 tons. Determine a suitable standard size
metric cylinder if the maximum system pressure is 200 bar, assume that the dynamic
thrust is 0.9 times the static thrust. What pressure is required at the cylinder to give the
desired thrusts if the effect of back pressure is neglected?
Table 1: Recommended cylinder bore and rod sizes
Piston diameter (mm)

40

50

63

80

100

125

140

160

180

200

220

Rod diameter (mm) small
large

20
28

28
36

36
45

45
56

56
70

70
90

90
100

100
110

110
125

125
140

140
160

5. A pump driven at 1440 rev/min having a displacement of 12.5 mL/rev and a volumetric
efficiency of 0.87 is used to supply fluid to a circuit with two cylinders. If the cylinder
dimensions are 63 mm bore x 35 mm rod x 250 mm stroke; and 80 mm bore x 55 mm rod
x 150 mm stroke, find the minimum cycle time for both cylinders to extend and retract
fully.

