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T.Y. Diploma : Sem. VI 
[ME/MH/MI/PG/PT] 

Industrial Fluid Power 
 Solution of Prelim Question Paper  

 

Q.1(a) Attempt any THREE of the following: [12]
Q.1(a) (i) Write any four applications oil hydraulic systems.  [4]
Ans.: Applications oil hydraulic systems : [Any Four − ½ mark each] 
 (1) Earth Moving equipment’s    (2) Broaching machine 
 (3) CNC/VMC/HMC Machines.    (4) Hydraulic thread rolling machine 
 (5) Hydraulic press brake.    (6) Material handling equipment’s 
 (7) Hydraulic thread rolling machine (8) Hydraulic cranes      
 
Q.1(a) (ii) What are the effects of contaminants in the oil? [4]
Ans.: Following are the effects of contaminants in the oil:         [Any four Effects – 4 marks] 
 (1) Contaminants in oil make fluid improper or even hazardous for reuse. 
 2) Excessive heat gets generated during operation of the hydraulic circuit. 
 3) Electromagnetic radiation contaminated hydraulic system often generates noise thereby 

polluting the environment. 
 4) The system operates at lesser efficiency than the desired. 
 
Q.1(a) (iii) Draw a general layout of pneumatic system and state the function of

components. 
[4]

Ans.:     [Diagram & Function - 2 marks each] 

 
1) Air inlet filter : Free air from the atmosphere enters the compressor through an air-

inlet filter which will essentially keep out the dust and dirt from entering the system. 
2) Compressor: It is used to compress the air from atmosphere pressure to the desired 

higher pressure level. It can be single stage or multistage in operation. 
3) Cooler: Removes the heat generated during the process of operation. 
4) Pressure switch and control unit: Maintains the pressure in the receiver in the 

predetermined range by starting and stopping the prime mover. 
5) Moisture separator: Cooling air in the cooler results in condensation of vapour in the 

air. The condensate in the form of water droplets are separated from air. 
6) Service unit:  
 Filter : Separates sub-micron level contamination.  
 Regulator : Bring the pressure of air from receiver pressure to the device pressure.  
 Lubricator : Adds lubricants to air. 
7) Pipe Line: They carry the compressed air from one location to another. 
8) Control Valves: They are required to control the air direction, pressure and flow rate. 

They are responsible for the smooth and precise control of the pneumatic actuator, and 
also for the safe operation of the system. 
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9) Actuator: They will convert the high pressure energy of the compressed air into 
mechanical force or do useful work. Actuators can either be pneumatic cylinders to 
provide linear motion or pneumatic motors to provide rotary motion.    

 
Q.1(a) (iv) Draw the hydraulic circuit showing control of DA cylinder. Using 4  2 DC 

valve. Explain the working in brief. 
[4]

Ans.: Figure shows the circuit used to control DA cylinder using 4 X 2 DC Valve. The operation is 
described as follows: [Diagram & Working - 2 marks each] 
(1) When the 4/2 way DC valve is in its 

open center position pump oil flows from 
port P to port A to the blank end of the 
cylinder, extending the piston rod 
against a load. The oil in the rod-end of 
the cylinder is free to flow back to the 
tank via port B and T. 

(2)  When DC valve is activated then it 
engaged in cross connection of the 
ports. The cylinder retracts as the oil 
flows from ports P and B to the rod end. 
Oil in the blank end is returned to the 
tank via ports A and T.      

 
Q.1(b) Attempt any ONE of the following : [6]
Q.1(b) (i) Draw actual hydraulic system and explain its working. [6]
Ans.: Actual hydraulic system [Diagram & Working - 3 marks each] 

Oil hydraulics system uses pressurized oil which is circulated through various components of 
the hydraulic system to perform the given task. The various components of hydraulic 
system have to perform its intended function and they are arranged to form a layout of the 
system as per sequence of operation of hydraulic system. This arrangement of various 
hydraulic system components as per the nature of equipment/machine is known as actual 
layout of the system. The oil from reservoir is cleaned by the filter and sucked by the pump 
when driven by the motor. The pump increases the pressure of oil and high pressure oil is 
then passed through relief valve to drain excess pressure. Now oil is circulated to the 
direction to control to the actuator. The oil moves the piston and piston rod to give output 
force/motion. This motion/force is then utilized for performing the work/task. The oil from 
the relief valve and outlet of the actuator transferred to the reservoir through drain line 
and recirculated in the hydraulic system.            
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Q.1(b) (ii) Explain with neat sketch the working of rotary spool type DC valve. [6]
Ans.: Rotary spool type DC valve [Sketch with working - 3 marks each] 
 A rotary spool valve consists of a rotating spool which aligns with ports in stationary valve 

casing, so that fluid is directed to required port.  A/B/P/R are the ports in casing. The port 
‘P’ is a pressure port though which pressurized oil is coming in the value. ‘R’ port is the port 
through which used oil is returning to oil tank.  

 
 From figure port p is connected to port B and port A in connected to port R.  

   
     
Q.2 Attempt any TWO of the following : [16]
Q.2(a) What is swash plate? What is its use? What will happen if we change the angle 

of swash plate? Explain with sketch. 
[8]

Ans.: Swash Plate:                     [2 marks] 
  It’s an inclined plate in axial piston pump on which all pistons are connected through piston 

rod. This swash plate is usually inclined.  
  Use :                       [2 marks] 

It is helps to reciprocate the piston of axial piston pump while the cylinder block is rotating. 
 
Working :  
Motor drives the shaft, which in turn rotates the entire cylinder block. The pistons are 
connected to inclined swash plate through piston rod. Now since swash plate is inclined and 
block is rotating, the piston reciprocates inside the barrel. The reciprocating motion of 
piston causes suction and delivery of fluid through inlet and outlet ports which come infront 
of outlet of piston.  
 
If we change the angle of swash plate i.e.  if           [2 marks] 
(a)  = 0 then no flow of oil, because pistons are at same level. When  = 0 swash plate is 

vertical. No reciprocation of piston, hence no flow. 
(b)  = max or +ve, then x will be stroke length which is maximum and there will be maximum 

forward flow. 
(c)  = ve, then ‘x’ i.e. stroke length will be maximum in reverse direction and hence there 

will be reverse flow.                 
By changing the swash plate angle we can vary the stroke length of the piston and also 
output flow can be changed.  

       [2 marks] 
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Q.2(b) Why pressure relief valve is used in hydraulic circuit? Explain in details with neat
sketches. 

[8]

Ans.: Pressure Relief Valve used because; [3 marks] 
 1. To Maintain desired pressure levels in the circuit.  
 2. To set maximum pressure in hydraulic system. 
 3. Protect the pump and other system components from 

overloading. 
 4. It acts as a relief and safety device.  
 

 Explanation [3 marks] 
 Simple pressure relief valve is also a Direct operated pressure 

relief valve.  It consists of Poppet, spring, pressure setting 
knob and valve body. 

 

It is normally closed valve connected between pressure line and the oil reservoir when inlet 
oil pressure is less than the spring force; it means that it is insufficient to overcome the 
spring force, the valve remains closed. The pressure of oil is safe for the system. When the 
oil pressure is greater than spring force, it pushes the poppet against the spring force and 
unseated the poppet. Now the valve opens and oil flow from inlet port to the reservoir. The 
valve will remain open until the excessive pressure is diverted to the tank. 
 

Cracking pressure: the pressure at which the valve first opens is called the cracking 
pressure. It is essential for every hydraulic system to provide pressure relief valve as a 
safeguard against the pressure.              

 
Q.2(c) Explain the construction and working of doubled acting reciprocating compressor 

with neat sketch. 
[4]

Ans.: Double acting reciprocating air compressor is similar to double acting reciprocating pump. It 
is comprised of following parts: [Construction and working – 2 marks, Diagram - 2 marks] 

 (i) Cylinder  
 (ii) Piston and piston rod and connecting rod.  
 (iii) Crank and crank case 
 (iv) Two suction values and two delivery vales.  
 (v) One inlet port and one outlet port 
   

It uses four bar mechanism. There are 4 valves 
(2 suction valves and 2 delivery vales) shown at A, 
B, C, D in figure. There are cooling fans similar to 
single acting compressors. The crank rotates on 
electric motor/engine/turbine. 
 

In this compressor, compression of air takes 
place on both side of the piston. When crank 
rotates, the piston starts reciprocating.  
 

When piston comes down and attains, ‘Bottom dead center piston’ the air comes in through port 
‘A’ due to vacuum created due to downward movement. When piston starts moving upward, the 
air starts compressing. When piston attains, ‘Top dead center piston’, the stroke is complete and 
air is fully compressed which goes out through delivery valve ‘B; to air receiver.  
 

During this upward movement the vacuum is created on other side (Piston rod side) of 
piston. Suction value ‘C’ opens and air comes in. When piston starting comes down, this air 
which came through valve ‘C’, gets compressed and compressed air goes out through delivery 
valve ‘D’ to air receiver.  
 

In this downward movement air comes in through valve ‘A’ and entire cycle repeats.  
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Q.3 Attempt any FOUR of the following : [16]
Q.3(a) State advantages and disadvantages of poppet type directional control valve. [4]
Ans.: Advantages of Poppet type DC control [Any four advantages – 2 marks] 
 (i) This type of valves tends to hold the valve tightly closed. 
 (ii) A slight force applied to the poppet stem opens the poppet. 
 (iii) The poppet stem usually has an O ring seal to prevent leakage. 
 (iv) Number of poppets in a valve can be used. 
 (v) Poppets can be held in the seated position by springs which gives reliability. 
 (vi) Suitable for high pressure systems. 
 
 Disadvantages of Poppet type DC control  [Any four disadvantages – 2 marks] 
 (i) Due to poppet type construction wear & tear is more. 
 (ii) Initial cracking moment of the poppet is difficult. 
 (iii) Internal construction is complicated. 
 (iv) Fine finishing of the seat is difficult. 
 (v) Less suitable for large valve sizes. 
 
Q.3(b) What are the various materials used for pipes in hydraulic circuit? [4]
Ans.: Brief description about pipe materials:  [4 marks] 

In hydraulic system iron pipe may be used for low to medium pressure range as they are 
widely available and economical. Steel pipes are commonly used in hydraulics system. Cuprous 
nickel alloys and stainless steel are also used. Copper pipes are also used in low pressure 
application. Zinc coated galvanized pipes and copper tubes are used when oil does not react 
with them. Other material includes aluminium, carbon steel, other ferrous nonferrous metals. 

 
Q.3(c) Explain with neat sketch the working and applications of meter-in hydraulic circuit. [4]
Ans.: Working of meter in circuit [Sketch & Explanation - 2 marks each] 
 Figure shows the components in a meter-in flow-control circuit. Notice that a bypass check 

valve forces fluid through an adjustable orifice just before it enters the actuator by 
extending hydraulic cylinder and indicates the pressures and flows in various parts of the 
circuit. With a meter-in circuit, fluid enters the actuator at a controlled rate. If the 
actuator has a resistive load, movement will be smooth and steady with a hydraulic circuit. 
This is because oil is almost non-compressible. On return line fluid passes through the check 
valve without any resistance. Therefore this circuit is called meter-in circuit. 

      
 
Q.3(d) Enlist any four applications of oil hydraulic system. [4]
Ans.: Applications of hydraulic system  [Any Four - ½ mark each] 
 (i) Construction equipment’s 
 (ii) Machine tools 
 (iii) Material handling devices 
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 (iv) Automobile 
 (v) Agriculture Equipment’s 
 (vi) Mining 
 (vii) Earth moving equipment 
 
Q.3(e) What is FRL? State its importance. [4]
Ans.: FRL unit:  [2 marks] 

Filter: To enable the supply of clean, pure and contamination free compressed air, the air is 
required to be filtered.  
Regulator: The system performance and accuracy depends on the pressure stability of the 
air supply. The regulator maintains this pressure. 
Lubricator: The air is supplied with a lubricating film of oil which helps in lubricating the 
various parts in the downstream. 
 

 
Symbol or equivalent fig. to FRL 

 
 Importance of FRL                  [2 marks] 

Air leaving a compressor is hot, dirty, and wet—which can damage and shorten the life of 
downstream equipment, such as valves and cylinders. Before air can be used it needs to be 
filtered, regulated and lubricated. Dry air may increase the system pressure and seal the 
moving components so lubrication is essential FRL unit is used for this purpose. 
 

Q.4(a) Attempt any THREE of the following : [12]
Q.4(a) (i) State any four advantages and disadvantages of pneumatic system. [4]
Ans.: Advantages of Pneumatic system  [Any Four - 2 marks]  
 (i) Infinite availability of the source. 
 (ii) Easy channeled and Temperature is flexible. 
 (iii) Safe and clean. 
 (iv) The transfer of power and the speed is very easy to set up. 
 (v) Can be stored and Easy utilized. 
 
 Disadvantages of Pneumatic system  [Any Four - 2 marks] 
 (i) Requires installation of air-producing equipment. 
 (ii) Easy to leak 
 (iii) Potential noise 
 (iv) Easy condenses 
 (v) Low operating pressure 
 (vi) Limited applications 
 
Q.4(a) (ii) What are the features of air? List any four features. [4]
Ans.: Features of Air  [Any four features - 4 marks] 
 Major characteristics available in the air are termed as features of the air, because of 

those features air is widely used in industrial applications. 
  Wide availability of air 
  Compressibility of air 
  Easy transportability 
  Explosion proof characteristics of the medium 
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  Simple construction of pneumatic elements and easy handling 
  High degree of controllability of pressure, speed and force 
  Possibility of easy but reasonably reliable remote controlling 
  Easier maintenance 
  Comparatively cheaper in cost than other systems 
 
Q.4(a) (iii) Sketch and explain speed control of bi-directional air motor in pneumatics. [4]
Ans.: Bi-Directional Air Motor  [Sketch and symbol - 2 marks, Explanation - 2 marks] 

 
Figure shows the speed control of bi-directional air motor. Two flow control valves control 
the speed of the motor in either direction.  

 
Q.4(a) (iv) Explain time delay pneumatic circuit with neat sketch. [4]
Ans.: Time Delay Pneumatic Circuit  [Circuit & Explanation - 2 marks each] 

   
 
  Explanation 

Time delay valve is a combination valve used to set the operation time as per the 
requirement. The time delay can be increased or decreased by adjusting the flow through 
the non-return flow control valve. The change invariably increases or decreases the time 
taken to fill and pilot actuates the direction control valve. 
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Q.4(b) Attempt any ONE of the following : [6]
Q.4(b) (i) Explain with neat sketch the construction of gerotor pump. [6]
Ans.: Sketch and Construction of Gerotor pump [Sketch & Explanation - 3 marks each] 
 

 
 Explanation 
  It operates much like the internal gear pump. 
  Inner gear rotor (Gerotor element) is power driven which draws outer gear rotor. 
  Centers of the gears are offset by approximately one-half the tooth depth. 
  Inner gear has one tooth less than the outer one. 
  Formation of inlet & discharge pumping chambers between the rotor blades. 
  Sealing the pumping chamber because of meshing teeth. 
  More compact than the external gear pump. 
  Gears must be made to high precision. 
 
Q.4(b) (ii) Enlist the factors to be considered for selection of seal. What are the main 

causes of seal failure? 
[6]

Ans.: Factors to be considered for selection of seal : [3 marks] 
 (1) Shaft Speed 
  The maximum allowable shaft speed is a function of the shaft finish, runout, housing bore 

and shaft concentricity, type of fluid being sealed and the type of oil seal material. 
 (2) Temperature 
  The temperature range of the mechanism in which the seal is installed must not exceed the 

temperature range of the seal elastomer. 
 (3) Pressure 
  Most conventional oil seals are designed only to withstand very low-pressure applications 

(about 8 psi or less). If additional internal pressure is present or anticipated, pressure relief 
is necessary. 

 (4) Shaft Hardness 
  Longer seal life can be expected with shafts having a Rockwell (RC) hardness of 30 or more. 

When exposed to abrasive contamination, the hardness should be increased to RC 60. 
 (5) Shaft Surface Finish 
  Most effective sealing is obtained with optimum shaft surface finishes. The sealing 

efficiency is affected by the direction of the finish tool marks and the spiral lead. Best 
sealing results are obtained with polished or ground shafts with concentric (no spiral lead) 
finish marks. If you must use shafts with spiral finish leads, they should lead toward the 
fluid when the shaft rotates. 

 (6) Concentricity 
  When the bore and shaft centers are misaligned, seal life will be shortened because the 

wear will be concentrated on one side of the sealing lip. 
 (7) Shaft and Bore Tolerances 
  The best seal performance is achieved when close shaft and bore tolerances are present. 

Other factors include shaft eccentricity, end play and vibration. 
 (8) Runout 
  Runout must be kept to a minimum. Movement of the center of rotation is usually caused by 

bearing wobble or shaft whip. When coupled with misalignment, this problem is compounded. 
Contrary to popular belief and common practice, the installation of flexible couplings cannot 
correct or compensate for misalignment. 
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 (9) Lubricant 
  Seals perform much better and longer when they are continuously lubricated with oil that 

has the correct viscosity for the application and that is compatible with the seal lip 
elastomer material. The consideration of seal incompatibility, particularly with certain 
additives and some synthetic lubricants, should not be ignored. 

 
 Causes of failure [3 marks] 
 (1) Improper installation is a major cause of hydraulic seal failure. The important things to 

watch during seal installation are: (a) cleanliness, (b) protecting the seal from nicks and cuts, 
and (c) proper lubrication 

 (2) Hydraulic system contamination is a another major factor in hydraulic seal failure. 
 (3) Chemical breakdown of the seal material. 
 (4) Heat degradation problems may involve reducing sea life. 
 
Q.5 Attempt any TWO of the following : [16]
Q.5(a) List different types of pressure regulator valves? Explain any one with neat 

sketch.  
[8]

Ans.: Types of pressure regulator valves  [Any four - 4 marks] 
Pressure-relief valve. 
Pressure-reducing valve. 
Unloading valve 
Counterbalance valve 
Pressure-sequence valve 
Brake valve.           [Sketch - 2 marks, Explanation - 2 marks] 

 
Fig.: Pressure relief valve 

 

Working 
The compressed air pressure from FRL unit acts against the poppet (valve element) through 
inlet of pressure relief valve. When the force of air is greater than the spring force then 
poppet gets lifted from the valve seat and valve opens. Thus the excessive pressurized air 
will get release to the atmosphere through port R.   

OR 
Pressure regulation in pneumatics is vital for the correct operation of circuits and for 
damage prevention to circuit components. As you would imagine all pneumatic components 
have a maximum operating pressure. 
 
Types: 
A) According to no. of stages 
 Single stage and two stage regulator 
B) According to pressure relief 
 Non- relieving type and relieving type pressure regulator 
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Non-relieving pressure regulator 
Non-relieving pressure regulators work by restricting flow rather then venting it should 
over pressure occur. The regulator restricts flow when the pressure gets too high because 
the pressure acts on the diaphragm forcing i t up against the spring pressure, the 
diaphragm has what is called a ‘poppet’ attached on the end of it which is drawn up with the 
diaphragm and restricts the passing air flow. 

 

 
Non-relieving pressure regulator 

 
Q.5(b) Develop a pneumatic circuit for operation of two DA cylinders such that one 

operates after other using travel dependent sequencing. Write advantages of 
pneumatic system.  

[8]

Ans.:  [Correct circuit diagram - 4 marks, Advantages - 4 marks] 
 A pneumatic circuits for operation of two DA cylinders such that one operates after other 

using travel dependant sequencing as shown in fig.     

  
 

 Advantages  
 (1) Infinite availability of the source. 
 (2) Easy channeled and Temperature is flexible. 
 (3) Safe and clean. 
 (4) The transfer of power and the speed is very easy to set up. 
 (5) Can be stored and Easy utilized 
 
Q.5(c) Explain pneumatic impulse circuit with neat sketch.  [8]
Ans.: Pneumatic impulse circuit  [Explanation - 4 marks, Diagram - 4 marks] 
 Figure shows a symbol circuit of an impulse-valve controlled double acting pneumatic 

cylinder (A). The position of the impulse-valve (3), which is controlled by the start/stop-
valve (1) and the end position valve (2), determines if the cylinder piston shall make a 
positive stroke and negative stroke. Positive piston stroke is initiated by manual activation 
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of the start valve (1). Negative piston stroking takes place when valve (2) is activated by the 
cylinder rod at the position a1. 

 
  

Q.6 Attempt any FOUR of the following : [16]
Q.6(a) Draw speed control of single acting cylinder pneumatic circuit using 3 × 2 DC 

valve.  
[4]

Ans.:     [Sketch - 4 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Q.6(b) State any four reasons of failure of pneumatic seals. [4]
Ans.: Reasons of failure of pneumatic seals : [Any four reasons  4 marks] 
 (1) Incompatibility of seal material with operating system. 
 (2) Excessive heat  
 (3) Excessive load  
 (4) Excessive clearance  
 (5) Excessive pressure  
 (6) Improper fitting  
 (7) Improper groove geometry  
 (8) Abrasion  
 (9) Wear 
 
Q.6(c) What are the advantages of pneumatic system over hydraulic systems? [4]
Ans.: Advantages of pneumatic system over hydraulic systems:  [½ marks each] 
 (1) Infinite availability of the source. 
 (2) Easy channelled and Temperature is flexible. 
 (3) Safe and clean. 
 (4) The transfer of power and the speed is very easy to set up. 
 (5) Can be stored and Easy utilized. 
 (6) Low component cost & light weight. 
 (7) Pneumatic system can run continuously for long period. 
 (8) Very suitable for power transmission when distance of distribution is more. 
 

Fig.: Single acting cylinder 

Air receiver Air compress
FRL Unit 

3/2 DCV 
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Q.6(d) Compare positive displacement pump with Rotodynamic pump.  [4]
Ans.:     

Positive Displacement Pump Rotodynamic Pump 
Delivers fluid in discrete volume per cycle  Delivery is continuous  
After finishing on delivery stroke completely, 
only the next suction stroke can start  

Suction and delivery can keep on going 
continuously and simultaneously. 

Discharge is independent of the resisting 
pressure at delivery 

As resistance increases the discharge 
reduces. 

Discharge depends only on speed  Discharge depends on resisting pressure  
Work done on the fluid is in the form of 
pressure energy. 

Work done is in the form of kinetic energy. 

There is no limit to the maximum pressure 
that can be built 

The maximum pressure that can be 
developed is limited 

  
Q.6(e) What are the Hoses.  Name types of Hoses used in pneumatic system? [4]
Ans.: Hoses [Definition - 1 mark, Types of hoses - 3 marks] 
 Hoses are flexible connecting tubes or pipes to connect actuators, control valves.  
 
 Different layers of hose : 
 1) Inner tube  
 2) Reinforcement  
 3) Outer protective cover  
 
 Hoses are flexible vessels that are constructed of multiple layers of different materials. 

Fittings for hoses are often not permanent, since the hose itself is often replaced in time 
due to wear. 
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