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INSTRUCTION: Answer FOUR (4) questions only.

Answer on the answer booklet provided.

Question 1

a)

Briefly explain the differences between pneumatics and hydraulics system in
industry.

(4 marks)

State the different function between one-way flow control valve and flow control
valve.

(4 marks)

State three advantages of using electro-pneumatic systems
(6 marks)

Briefly explain the function of Drop-Out (off relay) delay in electro-pneumatics.

(4 marks)
State 4 industrial applications of pneumatic systems.
(4 marks)
State 3 functions of FRL in service unit system.
(3 marks)
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Question 2

a) A double acting cylinder with a piston diameter of 80mm and rod diameter of 10mm is
to transfer finished products. The working pressure is 6 bar. Calculate the forward and
retract force for the cylinder. Assume the frictional force is 10% of the calculated

force, give your answer in Newton (N).

(15 marks)

b) A single acting cylinder with piston diameter 30mm and rod diameter 8mm is used to
clamp work piece in a production machine. Calculate the extend force of the cylinder
if working pressure used is 6 bar. Assume that the frictional and spring force are 10%

and 15% of the calculated force respectively; give your answer in Newton (N)

(10 marks)

Question 3

a) A hydraulic system is used in a production line with circuit diagram shown in Figure 1.
Answer the following questions based on the circuit diagram.

(i) Name the components 1, 2, 3 and 7

(4 marks)
(i) State the function of component 4 in the system.

(3 marks)
(i) Name and state the function of component 5 in the system.

(4 marks)
(iv) Name and state the function of component 6 in the system.

(4 marks)
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(v) State one functions of component 8 other than works as storage for pressure

medium.
(2 marks)
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Figure 1
b) “Temperature dependence (change in viscosity)” is one of the hydraulics
disadvantages. Briefly explain the phrase.
(2 marks)

¢) “Start-up under heavy load” is one of the hydraulics advantages. Briefly explain the

phrase.
(2 marks)
d) State the differences between laminar flow and turbulent flow.
(2 marks)
¢) State the function of pressure relief valve in hydraulics system.
(2 marks)
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Question 4

a) A hydraulic jack has a compression piston diameter of 400mm and pump piston
diameter of 30mm as shown in figure 2 below. If the load on the compression piston
is 1800 N, and need to be raised by 12mm, calculate the force (in N) and stroke

needed for the pump piston (in mm).

(15 marks)

LOAD

l F2
Pump

1 l- 1Y :/ piston
Compression Sl ]
piston

Figure 2

b) A lifting platform is to lift a load of 15000N and is to have a system pressure of 75 bar.

Calculate the piston diameter.

(10 marks)
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Question 5

a) The hose reel of a heating-oil tanker truck is driven by a hydraulic motor. This must
allow the hose to be unwound, the reel to be stopped for a lengthy period, and the
hose to be wound up again. A 4/3-way valve is to be used to obtain this function.

(Refer figure 3).

Figure 3

(i) Design a hydraulics circuit diagram for the above operation.

(10 marks)

b) Packages arriving on a roller conveyor are lifted by a pneumatic cylinder and
pushed onto another conveyor by a second cylinder. Cylinder B may then perform a
return stroke only after A has reached the rear end position. The start signal should

be provided by means of a manual button, each signal initiating one cycle. (Figure 4)

Cylinder B
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Cylinder A

Figure 4
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(i) Draw the displacement step diagram for the cylinders.

(5 marks)
(ii) Design an glectro-pneumatic circuit diagram for the system.
(10 marks)
END OF QUESTION
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