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FLUID POWER PRINCIPLES AND HYDRAULIC PUMPS 

PART-A 

1. Write about positive displacement pumps? (NOV/DEC2011)  

Positive displacement pumps have the internal working elements which make a very, close fit 

together so that there is very little leakage (or) slippage between them. This type of pumps ejects 

a fixed quantity of liquid into the hydraulic system per revolution of the' pump shaft. 

2.  Define absolute viscosity and kinematic viscosity. Nov/Dec2011 

    Absolute Viscosity is the force needed by a fluid to overcome its own internal molecular 

friction so that it can flow. In the field of fluid mechanics absolute viscosity is also known 

as dynamic viscosity. 

      Kinematic viscosity is a measure of a fluid's internal resistance to flow under gravitational 

forces. It is determined by measuring the time in seconds, required for a fixed volume 

of fluid to flow a known distance by gravity through a capillary within a calibrated viscometer at 

a closely controlled temperature. 



 

 

3. List the primary function of hydraulic fluid. Nov/Dec2012 

The major function of a hydraulic fluid is to provide energy transmission through the 

system which enables work and motion to be accomplished. Hydraulic fluids are also responsible 

for lubrication, heat transfer and contamination control.  

 4. List the application of Fluid power in Agriculture and Aviation industries. 

May/June2013 

  

  

1. Agriculture: Tractors and farm equipments like ploughs, 

mowers, chemical sprayers, fertilizer spreaders, hay balers 

2. Aviation: Fluid power equipments like landing wheels on aeroplane 

and helicopter, aircraft trolleys, aircraft engine test beds. 

5.  Write the procedure to calculate pressure drop in hydraulic circuits system 

May/June2013 

Pressure drops are also due to valves, expansions, contractions, 

bends, elbows, tees and pipe fittings. The losses in valves and fittings in 

hydraulic systems are frequently computed in terms of equivalent 

length of hydraulic tube. Equivalent lengths can then be substituted in 

Darcy-Weisbach equation to solve for total pressure loss in the system. 

The formula for computing equivalent length is 

Equivalent length Le= KD/f   K= factor vale of fittings 

 

 

 



6. Why screw pumps generate less noise while running? May/June 2013 

      Conventional, high-pressure gear pumps are noisy because they trap and 

compress fluid between gear teeth as it rotates. Screw pumps typically run silently 

with low pulsations, for low to medium, but not high-pressure duty. 

 

7. Differentiate fixed and variable displacement pumps May/June2013 

      Simple, fixed-displacement pumps are perfect for single jobs that need to be 

repeated indefinitely over long periods of time, variable-displacement pumps can be 

used to power a wider variety of tools, but require more expense and more attention. 

8. List the basic arrangements in hydrostatic drives. May/June2013 

      The operating principle of hydrostatic transmissions (HSTs) is simple: A pump, 

connected to the prime mover, generates flow to drive a hydraulic motor, which is 

connected to the load. If the displacement of the pump and motor are fixed, the HST 

simply acts as a gearbox to transmit power from the prime mover to the load. Most 

HSTs, however, use a variable-displacement pump, motor, or both so that speed, 

torque, or power can be regulate. 

 

9. What is the importance of Reynolds number? May/June2014 

            The Reynolds ( Re ) number is a quantity which engineers use to estimate if a fluid flow 

is laminar or turbulent. This is important, because increased mixing and shearing occur in 

turbulent flow. This results in increased viscous losses which affects the efficiency of hydraulic 

machines. 

 

 



10. Write the Darcy –Weisbach equation. May/June2014, April /May2015 

 

 

 

 11. What is a balanced vane pump? May/June2014 

     In balanced vane pump, there are two inlet and outlet ports which are diametrically opposite 

to each other. Because the pressure ports are opposite to each other, a complete hydraulic 

balance is achieved. 

 

 

12.  State any four causes for hydraulic system breakdown. May/June 2012 

 Hydraulic Fluid Contamination. A leading cause of many hydraulic pump failures 

is hydraulic fluid contamination 

 Heat-Aging 

 General Abrasion 

 Incorrect Insertion Depth 

 Get Help Fast with Air-Way 

 

 

 

 

 

 



13 .Write any four application of fluid power system (April/May2015, April/may2008) 

  Food and Beverage: All types of food processing equipment, wrapping, bottling 

Foundry: Full and semi automatic molding machines, tilting of furnaces, die casting 

machines 

Glass Industry: Vacuum suction cups for handling 

Material Handling: Jacks, Hoists, Cranes, Forklift, Conveyor system 

 

 

14. Write about positive displacement pumps? April/May2015 

 

 Positive displacement pump (PDP) is a type of pump in which a moving fluid is captured 

in a cavity and then discharges that fixed amount of fluid.  Some of these pumps have expanding 

cavity at the suction side and a decreasing cavity at the discharge side. 

15. What is viscosity index? (April/May2008) 

     The viscosity index (VI) is an arbitrary, unit less measure of the change of viscosity with 

temperature, mostly used to characterize the viscosity-temperature behavior of lubricating oils. 

The lower the VI, the more the viscosity is affected by changes in temperature. 

16. Name any four hydraulic fluids that are commonly used. (April/May2008) 

 1. Mineral hydraulic oil (petroleum base). 

 2. Phosphate ester based synthetic hydraulic fluids. 

 3. Vegetable hydraulic oils  

4. Water glycol synthetic hydraulic fluids 
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17. What is pump cavitations?  How can you avoid it? (April/May2008) 

Cavitation is the formation of bubbles or cavities in liquid, developed in areas of 

relatively low pressure around an impeller. The imploding or collapsing of these bubbles triggers 

intense shockwaves inside the pump, causing significant damage to the impeller and/or 

the pump housing. 

1. Lower the temperature. 

2. Raise the liquid level in the suction vessel. 

3. Change the pump. 

4. Reduce motor RPM if possible. 

5. Increase the diameter of the eye of the impeller. 

6. Use an impeller inducer. 

7. Use two lower capacity pumps in parallel 

 

18. What are the advantages of fluid power? (Nov/Dec 2009) 

 High horsepower-to-weight ratio you could probably hold a 5-hp hydraulic motor in the palm 

of your hand, but a 5-hp electric motor might weight 40 lb or more. 

 Safety in hazardous environments because they are inherently spark-free and can tolerate high 

temperatures. 

 Force or torque can be held constant — this is unique to fluid power transmission 

 High torque at low speed — unlike electric motors, pneumatic and hydraulic motors can 

produce high torque while operating at low rotational speeds. Some fluid power motors can 

even maintain torque at zero speed without overheating 

 Pressurized fluids can be transmitted over long distances and through complex machine 

configurations with only a small loss in power 

 Multi-functional control — a single hydraulic pump or air compressor can provide power to 

many cylinders, motors, or other actuators 

 Elimination of complicated mechanical trains of gears, chains, belts, cams, and linkages 

 Motion can be almost instantly reversed 

 



19. State Pascal's law (Nov/Dec 2009) 

Pascal's law states that the pressure of a gas or liquid exerts force equally in all directions 

against the walls of its container. The force is measured in terms of force per unit area (pounds 

per square inch—psi). This law is for liquids and gases at rest and neglects the weight of the gas 

or liquid. It should be noted that the field of fluid power is divided into two 

parts, pneumatics and hydraulics. These two have many characteristics in common. The 

difference is that hydraulic systems use liquids and pneumatic systems use gases, usually air. 

Liquids are only slightly compressible and in hydraulic systems this property can often be 

neglected. Gases, however, are very 

20. Give any two differences between hydraulic and pneumatic power (April/May2010) 

1. The working fluid in Pneumatic system is air and in hydraulic it is oil 

2. Pneumatic will be used for low pressure requirements, whereas hydraulic is used in case 

of more pressure requirements. 

3. Hydraulic system produces pressure exponentially 

4. Application for Pneumatic system is, they are used for automatic closing and opening of 

bus doors. 

5. Application for hydraulic system: they are used in high capacity presses. 

 

  21. Give the expression used to determine friction factor for laminar flow through 

pipes (April/May2010) 

         For practical purposes, if the Reynolds number is less than 2000, the flow is laminar. The 

accepted transition Reynolds number for flow in a circular pipe is Red,crit = 2300. For laminar 

flow, the head loss is proportional to velocity rather than velocity squared, thus the friction factor 

is inversely proportional to velocity. 

The Darcy friction factor for laminar (slow) flows is a consequence of Poiseuille’s law that and it 

is given by following equations: 

https://www.sciencedirect.com/topics/engineering/pneumatics
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22. Sketch the graphical symbol of variable displacement reversible pump and telescopic 

cylinder (April/May2010) 

                               

                     Fig: Variable displacement reversible pump and telescopic cylinder 

https://www.nuclear-power.net/wp-content/uploads/2016/06/darcy-friction-factor-for-laminar-flow.png


 

 

Fig: Symbol of pneumatic regulator 



 
 
 
 
 

UNIT-I 

PART-B 

1. List out the advantages and disadvantages of hydraulic system (April/May2008) 

 

 

 

 



 
 
 
 
 

 

2. What is the function of fluid power system in any fluid power system? (April/May2008) 

 

 

 

 

 



 
 
 
 
 

 

 

3 What are the required properties of good hydraulic fluid (April/May2008)  

(Nov/Dec 2009) 

 

   

 

 



 
 
 
 
 

4. Short notes on the following (Nov/Dec 2011) 

  

 

 

i) Laminar and turbulent flow 

 



 
 
 
 
 

 

 



 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 

ii) Energy losses in valves and fittings 

 

 

 

 

 

 

 



 
 
 
 
 

 

 

iii)Darcy equations 

 

5. Discuss any four hydraulic principles used in hydraulic system (Nov/Dec 2009) 

A simple hydraulic system consists of hydraulic fluid, pistons or rams, cylinders, 

accumulator or oil reservoir, a complete working mechanism, and safety devices. These 

systems are capable of remotely controlling a wide variety of equipment by transmitting 

force, carried by the hydraulic fluid, in a confined medium. Modern developments in 

hydraulics have involved many fields in engineering and transportation. These systems 

transfer high forces rapidly and accurately even in small pipes of light weight, small size, any 

shape, and over a long distance. These systems play a vital role from small car’s steering to 

supersonic aircraft’s maneuvering devices. More powerful and accurate systems are also used 

in maneuvering huge ships. 

o Fluid pressure creates force on a piston creates movement against a spring. 

o Pressure drop across and orifice creates flow proportional to the orifice size. 

o Load pressure changes, affect the control pressure. 

o Leakage results from small clearances between the spools and bores. 

o Dynamic seals reduce leakage but cause hysteresis. 

o Restricting volume changes is used to control timings. 



 
 
 
 
 

 

 

 

 

6. Discuss any application of fluid power (Nov/Dec 2009) (Nov/Dec2013) 

 

 



 
 
 
 
 

 

 

 

 

 

7. Explain how Bernoulli’s equation can be used to determine the pressure drop between 

two stations in a hydraulic system (Nov/Dec 2009) 

 

 

 

 

 

 



 
 
 
 
 

8. What types of fluids are available for hydraulic system? (Nov/dec2011) (Nov/Dec2013) 

 

 

 



 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 

9. What are the basic components that are required for a hydraulic system? 

Explain their functions (Nov/dec2011) 

 

 

 



 
 
 
 
 

 10. Write notes on (May/June 2013) 

      i.      Neutralization number  

 

ii. Frictional losses in laminar and turbulent flow 

  



 
 
 
 
 

  

 

 

 

 

 

 

 

 

 

 

 

 



                                                                       

11. How will you measure the pump performance? Explain each with suitable example 

(April/May2005) (Nov/Dec2005) 

 

 
 



 

 
ii) 

 



 
12. How do you classify pumps? Explain with suitable sketch the working of vane 

pump( Nov/Dec2005) 

 



 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13 .Explain the working principles of external gear pump and determine its 

performance measure (Nov/Dec2006) 

 
 



 
 

 



 
Volumetric efficiency 

 

 

 



 

ii) Write short notes on variable displacement pump 

 
14. With a neat sketch explain the construction ,working , advantages , application and 

limitation of non pressure compensated reciprocating vane pump (Nov/Dec2006) 

(Refer Q.No.12) 

 

 

 

 

 

 

 



15. Explain the working and construction of gear pump (Nov/Dec2007) Refer Q.No:13 

 

 
 



UNIT II 

HYDRAULIC ACTUATORS AND CONTROL COMPONENTS               

                PART-A 

1. What is a telescopic Cylinder? Nov/Dec2011  

    Telescopic cylinders are a special design of a hydraulic cylinder or pneumatic cylinder as well as 

pulley system which provide an exceptionally long output travel from a very compact retracted length. 

Some pneumatic telescoping units are manufactured with retracted lengths of under 15% of overall 

extended unit length. 

2. What is the function of unloading valve and sequence valve? Nov/Dec 2012 

    a) The unloading valve is useful to control the amount of flow at any given time in systems having 

more than one fixed delivery pump. 

 

     b) When the operation of two cylinders is required to be performed in Sequence, the sequence valve 

is used 

3. Differentiate double rod and tandem cylinder May/June2013 

     Tandem cylinders consist of two cylinders in one housing. They have four ports and the 

back cylinder is single-rod end while the front cylinder is double-rod end. Because the 

front cylinder is double-rod end, it has equal areas and volumes on both sides of the piston 

4. Mention advantages of air motor over electric motor. May/ June 2013 

       The greatest advantage of an air motor vs electrical motor is the torque. An air 

motor allows you to adjust the torque output depending on your needs. Air motors feature a 

dynamically generated torque load. Electric motors get their power, either, from an 

Alternating Current (AC) or Direct Current (DC) motor. 

5. What is chattering in pressure valve? May/June 2014 

    Chattering is the rapid opening and closing of a pressure- relief valve. The resulting vibration may 

cause misalignment, valve seat damage, and, if prolonged, mechanical failure of valve internals and 

associated piping. 

 

 



6. List the three types proportional control valve May/June 2012 

 i) Solenoid Operated Proportional Relief Valve.  

ii) Solenoid Operated Proportional Relief Valve.  

iii) Direct Operated Type Solenoid Operated Proportional Throttle Valve. 

7. What is tandem cylinder? April/May 2015 

       It design has two cylinders mounted in line with pistons connected by a common piston 

rod. These cylinders provide increased output force when the bore size of a cylinder is limited. 

But the length of the cylinder is more than a standard cylinder and also requires a larger flow 

rate to achieve a speed because flow must go to both pistons. 

8. Draw the ANSI symbol for Pilot operated check valve and Shuttle valve (April/May2008) 

 

.  

 

 

 



9. When is lobe pump is preferred? (Nov/Dec 2009) 

    A lobe pump itself does not compress the material it pumps. Lobe pumps are frequently used in food 

applications because they handle solids without damaging the product. Particle size pumped can be 

much larger in lobe pumps than in other positive displacement types 

     Rotary lobe pumps are non-contacting and have large pumping chambers, allowing them to handle 

solids such as cherries or olives without damage. They are also used to handle slurries, pastes, and a 

wide variety of other liquid. 

10. Why is end cushioning provided in hydraulic cylinder operation? (Nov/Dec 2009) 

       Cushioning of some sort normally is required to decelerate a cylinder's piston before it strikes 

the end cap. Reducing the piston velocity as it approaches the end cap lowers the stresses 

on cylinder components and reduces vibration transmitted to the machine structure. 

11. What is pressure compensated flow control? (April/May2010) 

 A pressure-compensated flow control valve has a fixed throttling flow at all pressures. The two-

way pressure-compensated flow control valve is also called a series valve. The pressure reducing valve 

and the smothering of this valve are placed in series with each other. 

12. How does a servo valve difference from proportional valve (April/May 2010) 

     Servo valve — any continuously variable, electrically modulated, directional control valve with less 

than 3% center overlaps. 

     Proportional valve — any continuously variable, electrically modulated, directional control valve 

with more than 3% center overlaps. 

13. How do you classify directional control valve? (Nov/Dec 2005) 

 

 



14. Draw the symbol of pressure relief valve (Nov/Dec 2005) 

                                       

15. Give the hydraulic symbol for ¾ closed centre solenoid DCV (May/June 2006) 

                              

16. What is the difference between pilot operated and direct operated pressure relief valve 

(May/June 2006) 

 

17. Difference between pressure control valve and pressure relief valve (Nov/Dec 2006) 

 

18. write the function of solenoid valve(Nov/Dec 2006) 

 

19.define pressure over ride in pressure control valve (Nov/Dec 2006) 

 

 



20. What is the control function of different valves in hydraulic system (Nov/Dec 2007) 

 

 

 

 

 



PART-B 

UNIT-II 

1. i) Explain with neat sketch, the principle and operation of telescopic cylinder (April/May 

2008) 

 

 

   

 

 

 

 

 

 

 

 

 



 

ii) With respect the hydraulic motors. Define the terms Volumetric, Mechanical and Overall 

efficiency (April/May 2008) 

  

  

 

 

 

 

 

 

 

 

 



 

 

2. Explain the sequencing of two double acting cylinders with a neat sketch. (April/May 2008) 

 

 

 

 

 

 

 

 

 

 



 

3. With a neat sketch describe the construction and operation of a pressure compensated flow 

control valve (April/May 2008) 

 

4. Discuss the construction and working of a solenoid-actuated valve (Nov/Dec 2009) 

 

 



 

5. Discuss the functioning of an unloading valve with a diagram (Nov/Dec 2009) 

 

Unloading valves are pressure-control devices that are used to dump excess fluid to tank at little 

or no pressure. A common application is in hi-lo pump circuits where two pumps move an actuator 

at high speed and low pressure, the circuit then shifts to a single pump providing high pressure to 

perform work. 

     the construction of a direct-acting unloading valve. The valve consists of a spool held in the 

closed position by a spring. The spool blocks flow from the inlet to the tank port under normal 

conditions. When high-pressure fluid from the pump enters at the external-pilot port, it exerts force 

against the pilot piston. (The small-diameter pilot piston allows the use of a long, low-force spring.) 

When system pressure increases to the spring setting, fluid bypasses to tank (as a relief valve would 

function). When pressure goes above the spring setting, the spool opens fully to dump excess fluid 

to tank at little or no pressure.  

    A pilot-operated unloading valve has less pressure override than its direct-acting counterpart 

does, so it will not dump part of the flow prematurely. It also will go from no flow to maximum 

flow quickly, thus using all the flow from the high-volume pump flow for a longer period, and 

rapidly dropping horsepower draw from the high-volume pump. 

  In a pilot-operated unloading valve, the unloading spool receives a signal through the remote-

pilot port when pressure in the working circuit goes above its setting. At the same time, pressure 

on the spring-loaded ball in the pilot section starts to open it. Pressure drop on the front side of the 



unloading spool lowers back force and pilot pressure from the high-pressure circuit forces the 

spring-loaded ball completely off its seat. Now there is more flow going to tank than the control 

orifice can keep up with. The main poppet opens at approximately 20 psi. Now, all high-volume 

pump flow can go to tank at little or no pressure drop and all horsepower can go to the low volume 

pump to do the work. When pressure falls approximately 15% below the pressure set in the pilot 

section, the spring-loaded ball closes and pushes the unloading spool back for the next cycle. 

6. With a neat sketch, explain the construction and cushioning mechanism in cylinder 

(Apr/May 2010) (May/June2012), (May/June2014)(April/May2010) 

 



  

 

 

 

 

 

 

 

 

 

 



7. Explain the construction of pressure relief valve with neat sketch May/June 2012 

            

          

 

 

 

 

 

 

 



8. Explain the operation of a check valve with a neat sketch (Nov/Dec 2011) 

                   

  

 

            



             

9. Explain the working of a pilot operated pressure relief valve with neat sketch 

(Nov/Dec2012) 

 

        



 

10. Write the short notes on (May/June2012) 

   i) Direct acting pressure reducing valve 

         

 

 

 

 



    ii) Pilot operated sequence valve 

  

 

  

 

 

 

 

 

 



  11. Explain any three types of cylinders used in hydraulics with neat sketch 

(April/May2008) 

 

 

    TANDEM CYLINDER: 

          It design has two cylinders mounted in line with pistons connected by a common piston rod. 

These cylinders provide increased output force when the bore size of a cylinder is limited. But the 

length of the cylinder is more than a standard cylinder and also requires a larger flow rate to achieve 

a speed because flow must go to both pistons. 

                    

 

  

 

 

 

 

 

 

 



TELESCOPIC CYLINDER 

 

12.   Discuss the working of gear motor with neat sketch (May/June 2014) 

 

        

  

 

 



 

 

 

 

 

 



UNIT III 

HYDRAULIC CIRCUITS AND SYSTEMS 

PART-A 

1. List the application of intensifier. Nov/Dec2011, Nov/Dec 2012 

    i) It is required in hydraulic machines such as hydraulic presses which require fluid at high 

pressure.  

    ii.) Intensifier is used commonly for clamping, holding, punching, presses, jacks, torque 

wrenches. 

2. List the basic arrangements in hydrostatic drives. May/June2013 

      The operating principle of hydrostatic transmissions (HSTs) is simple: A pump, 

connected to the prime mover, generates flow to drive a hydraulic motor, which is 

connected to the load. If the displacement of the pump and motor are fixed, the HST 

simply acts as a gearbox to transmit power from the prime mover to the load. Most 

HSTs, however, use a variable-displacement pump, motor, or both so that speed, 

torque, or power can be regulate. 

3. What is the function of accumulator? May/June2014 

      Leakage compensation, auxiliary power source, emergency power source, shock suppressor, 

thermal expansion compensator. 

 

4. What is the function of accumulator? NOV/DEC 2014 

    Accumulator is used as an auxiliary power source. It is a device which stores the potential 

energy of the fluid. The stored potential energy in the accumulator acts 



5. Define the terms Lap and Null With respect to the servo valves.  

(April/May2008) 

       Valve lap, or valve overlap, refers to the amount of spool travel from the center position 

required to start opening between the powered input port and the work (output) port or the tank 

port. A zero lapped valve is one in which any tiny, differentially small amount of spool shift, 

either way, starts the opening. However, there is no contact between the OD of the spool and ID 

of the bore. And even zero lapped valves have some slight amount of overlap. Nonetheless, the 

zero-lapped term persists. 

    Valve null is a specific point of a servo valve’s pressure metering curve where the two 

deadhead (blocked port) work port pressures are equal. Servo valves are equipped with a 

mechanical adjusting device so that with no electrical power applied (connector disconnected 

from the valve), a spring or magnetic force can be changed to make the two work port pressures 

equal. That is normally where the factory adjusts a valve during final test, assuming it will be 

used on an equal area cylinder. 

6. What is meant by an air over oil system? (April/May2008) 

 Air-over-oil tanks are another common way to create an air-over-oil system. These tanks 

hold more than enough oil to stroke the cylinder one way. Having an air valve piped to the air-

over-oil tanks forces oil from the tanks into the cylinder 

7. State Coanda effect (April/May2008) 

    Coanda effect is the phenomena in which a jet flow attaches itself to a nearby surface and 

remains attached even when the surface curves away from the initial jet direction. In free 

surroundings, a jet of fluid entrains and mixes with its surroundings as it flows away from a 

nozzle. 

 



8. What are the advantages of using intensifiers? (Nov/Dec 2009) 

 Higher performance and longer life on account of a lower operating pressure 

 More compact system 

 Greater safety due to lower pressure in general 

 Integrated valves 

 No dynamic seals 

 Intensification ratio adapted to requirements 

 

9. What is the purpose of synchronised hydraulic circuits? (Nov/Dec 2009) 

   A hydraulic circuit is connected to the cylinder assemblies, and includes synchronizer with 

multiple isolated chambers corresponding to the lift cylinder assemblies, a rod extending axially 

through the chambers, and pistons mounted on the rod and associated with the isolated chambers. 

An axial passageway extends continuously through the rod and is connected to first passageways 

for communicating hydraulic fluid to one side of the chambers.  

 

10. List any four applications of accumulators (April/May2010) 

 Accumulators are also used for systems where thermal expansion could cause excessive 

pressure. Cylinders with blocked ports in a high ambient heat area can go to high pressure if 

there is no place for expanding fluid to go. 

      Another use for accumulators is as a barrier between two different fluids. The pump that uses 

hydraulic fluid keeps pressure on a circuit that uses water or another incompatible medium. 

      One supplier offers low-pressure accumulators as breathing devices for sealed reservoirs. 

This keeps airborne contaminants out of the hydraulic oil as the fluid level rises and falls. 

11. What is a sequencing circuit? April/May2015 

         Process control pneumatics is also called as sequencing. It means performing number of 

actions one after another which follows each other in a simple order or with an order determined 

by sensors. 

 



 

 

12. Drawany one type of synchronizing circuit (April/May2010) 

 

                  

       

13. What is the function of regenarative circuits (Nov/Dec2005) 

 

14. What is servo valve? How does it work? (Nov/Dec2005) 

  

15. Highlight the need of usage in accumulator (Nov/Dec2006) 

 



16. What is twin pressure valve (Nov/Dec2005) 

 

 

17. What are major component of hydraulic system  (Nov/Dec2007) 

 

18. What is an intensifier (Nov/Dec2007) 

  

19. Name one application of a counterbalance valve. (Apr/May 2007) 

 The counterbalance valve is used to maintain back pressure on a vertical cylinder to prevent it 

from falling due to gravity. 

20. What is the need for temperature compensation in flow control valves?  

As the viscosity of oil varies with temperature, the oil becomes less viscous when temperature 

increases. As the less viscous fluid flow more readily through an orifice, the increase in 

temperature causes increase in flow for a valve setting. So temperature compensation is needed 

to offset the effect of such temperature variation. 



UNIT III 

PART-B    

1. Draw and explain the hydraulic cylinder sequence circuits (April/May2005) 

 

 

              



 

 

2. Explain the working principles of a fail -safe circuits with over load protection 

(April/May2005) 

 
 

                 

  



3. Describe an hydraulic circuits for synchronizing two cylinders with flow control 

valves (April/May2005) 

 

 
  

 
 

 

 

 

 

 



4. Design a hydraulic sequence circuit for a milling machine with one cylinder for 

operating the power vice jaw and the other for controlling the cutler travel 

(April/May2005) 

 

 

   

        

 



5. Give any two application circuits employing accumulator for different purposes 

(May/June 2005) 

   

 



 

 

 

 

 

 



6. Explain the air over oil intensifier with suitable example (Nov/Dec2006) 

 

 



 

 

7. With a neat sketch explain the weight loaded accumulator (Nov/Dec2006) 

 

 

 



 

8. Make a circuit showing an intensifier in a punching press application( 

(April/May2008) 

 

 
 

 



 

 
9. Write and explain the working principle of pressure intensifier with neat diagram 

(Nov/Dec2008) 

 

 
 

 

 

 

 



 

 
10 . Design and explain the working of regenerative circuits (May/June2009) 

 
 

 

 

 



 

 

 
 

11. Explain any two types of accumulator circuits with neat sketch (Apr/May 2010, 

May/june2012, April/May2015) 

 



 

 
 



 

12. Explain the following circuits with neat sketch. April/May2012 

i)Meter-In ii) Meter Out circuits 

 

 



 
ii) Meter out circuit 

 

 
 



 UNIT –IV    PART-A 

PNEUMATIC SYSTEMS AND COMPONENTS 

1. Under what conditions pneumatic systems are preferred?( Nov/Dec2012 ) 

         Pneumatics is study of mechanical motion caused by pressurized gases and how this 

motion can be used to perform engineering tasks. Pneumatics is used mainly in mining and 

general construction works. Pneumatic devices are used frequently in the dentistry industry 

across the world. On the other hand, hydraulics means use of pressurized fluids to execute a 

mechanical task. Hydraulics is frequently used in the concepts of turbines, dams, and rivers. Air 

brakes in buses, air compressors, compressed air engines, jackhammers, and vacuum pumps are 

some of the most commonly used types of mechanical equipment that are based on pneumatics 

technology. Commonly seen hydraulics based equipment types are hydraulic presses, hydraulic 

hoppers, hydraulic cylinders, and hydraulic rams. In the subsequent sections of this article, you 

will learn how a pneumatic system works, what its best features are, and its major advantages 

over hydraulic systems. 

3. Name the different types of cylinder mountings.( Nov/Dec 2012) 

Flange mounting: The flange can be attached to the head (item a) or to the base (b). In a, 

position B, the fastening screws must absorb the force from the piston, in a, position A, on the 

other hand only the withdrawal force. 

Foot mounting: Here the fastening screws are subjected to shear (e, f). In e there is also a 

turning moment. 

Mounting on end joint: Gives the cylinder freedom of movement in one (g) or in all planes (h). 

The centre of gravity is always at the end of the cylinder. 

Trunnion mounting 

Can be attached at any point along the length of the cylinder (i, k). A common design is pivoting 

at the centre of gravity of the cylinder. 



 

4. What is the function of air Filter and Dryer? (Nov/Dec 2012) 

   i) The function of an air filter is to remove contaminants from air before 

it reaches the pneumatic components such as valves and actuators. 

 

    ii) The purpose of the dryer is to reduce the relative humidity and dew 

point of the compressed air from the compressor. 

 

5. When to use timer and relay? Why? (Nov/Dec2012) 

 

 Their purpose is to control an event based on time. The difference 

between relays and time delay relays is when the output contacts open & close: on a 

control relay, it happens when voltage is applied and removed from the coil on time delay relays, 

the contacts can open or close before or after some time delay. 

 

6. What do you mean by logic control? (May/June2013) 

 

    The logic control is a control based on logic functions like AND, OR, NOT etc. The 

components of logic control are sensors and switching elements called binary elements, i.e. at 

any moment they can be in one of the two states. "ON-OFF". 

 

7. What is a Ladder diagram? (May/June2013, 2014,) (April/May2015) 

          The ladder diagram is a representation of hardware connections between switches, relays 

and solenoids etc., which constitute the basic components of an electrical control system. The 

left leg of the ladder connected to the power and the right to the ground. 

8. What is the function of quick exhaust valve? (May/June 2014) 

 

 One quick exhaust valve is used in each port of the cylinder to ensure an increase in the 

speed of the rod in both directions. The use of a quick exhaust valve in a pneumatic system helps 

to increase cycling speed, in turn, that ensures a much smaller valve to be effectively used for the 

process. 

 



9. What are fluidic devices? (May/June2014) 

    The term fluidics is normally used when devices have no moving parts, so ordinary hydraulic 

components such as hydraulic cylinders and spool valves are not considered or referred to 

as fluidic devices. A jet of fluid can be deflected by a weaker jet striking it at the side. 

10. State any four advantages of Pneumo-hydraulic circuits. (May/June2012) 

     Over pneumatics, hydraulics is capable of moving heavier loads and having greater force, and 

since its working fluids are incompressible, it Pneumatic Drill have minimum spring actions. But 

at the same time pneumatics are cleaner, the system uses no return lines and gases are exhausted 

to the atmosphere. 

11. What is the function of pressure regulator in a pneumatic system? 

(April/May2015) 

          The primary purpose of pressure regulators is to control pressure with close tolerances to 

ensure that compressed air in a pneumatic system is not wasted. Pressure regulating valves 

accomplish this by maintaining constant output pressure under various input pressures and output 

flows 

12. What is fluidics? (April/May 2015) 

 Fluidics, or fluidic logic, is the use of a fluid to perform analog or digital operations 

similar to those performed with electronics. The physical basis of fluidics is pneumatics and 

hydraulics, based on the theoretical foundation of fluid dynamics. 

            Fluidics is the technology that utilizes fluid flow phenomena in components and circuits 

to perform a wide variety of control functions including sensing, logic and m more functions. 

 

 



13. Define FRL unit? (Nov/Dec2011) 

        Air is not clean and hence contamination may result in pneumatic circuit. Also, due to time 

fluctuations, the receiver air pressure does not remain constant. Also, some parts of the 

Pneumatic system have to be lubricated for proper maintenance. For cleaning the air, regulating 

the pressure of air and lubricating pneumatic parts, three units 'Filter - Pressure Regulator - 

Lubricator' (Trio unit) are put together and this combined unit - Trio unit - is called FRL unit. 

14. What is the purpose of Shuttle valve in pneumatic circuit?  (Nov/Dec2011) 

       A shuttle valve is a type of valve which allows fluid to flow through it from one of two 

sources. Generally a shuttle valve is used in pneumatic systems, although sometimes it will be 

found in hydraulic systems 

15. What is a fast exhaust valve? (April/May 2012) 

            A fast exhaust valve is used to vent cylinder quickly. It is primary used with spring return 

(single acting) pneumatic cylinders. 

16. How can you specify an air compressor? (April/May2008) 

          Making the right choice of product, and supplier, will depend first and foremost on the 

actual application’s needs for a compressed air supply. That requirement has to be quantified in 

terms of compressor size, flow, pressure, air quality and usage patterns. These variables then 

need to be matched to the available types of compressor technology and their relative 

performance in terms of output, energy-efficiency and Total Cost of Ownership. 

 

 



17. What are the functions of FRL unit? (Nov/Dec 2009) 

     Like pressure regulators, the lubricator function of an FRL unit ensures that the air is dosed 

with a small amount of lubrication oil to help pneumatic components work effectively. 

Lubricators ensure that the correct amount of oil is being used to reduce the friction between 

moving components. 

18. What are the basic components of pneumatic system? (Nov/Dec 2009) 

 The main components of the compressed air production, transportation, and 

distribution system consist of air compressor, electric motor and motor control centre, pressure 

switch, check valve, storage tank, pressure gauge, auto drain, air dryer, filters, air lubricator, 

pipelines, and different types of valves. 

19. Sketch the pneumatic symbol of pneumatic regulator (April/May2010) 

 

 

 



20. List the components associated with PLC system (April/May2010) 

        Programmable Logic Controllers (PLC) has three components. These three PLC 

components are: processor, power supply, and an input/output (I/O) section. The processor, or 

the brain of the PLC system, is a solid-state device designed to perform a wide variety of 

production, machine tool, and process-control functions. 

    21. Draw any one type of synchronizing circuit (April/May2010) 

                     



UNIT-IV 

PART-B 

1. Describe various pneumatic actuator with neat sketch (Nov/Dec2005) 

 

 
 

 

 
 

 



2. Develop an electro pneumatic circuit for the following sequence A+B+A-B- where A 

and B stands for  cylinders +indicate extension and – indicate retraction of cylinders 

(Nov/Dec2005) 

 

 

 



3. Develop an electro hydraulic circuit for the following sequence A+B+B-A- where A 

and B stands for  cylinders +indicate extension and – indicate retraction of cylinders 

(Nov/Dec2005) (Nov/Dec2008) 

 

 

 

 



4. I)  What are advantages of PLC? (April/May2005) 

 

 

ii) Explain the working principle of PLC with a neat block diagram (April/May2005) 

 

 

 

 

 

 

 

 



 
iii) How does a PLC differ from Microprocessor? (April/May2005) 

 
 

5. Explain with block diagram the components present in a PLC and give their 

functions (May/June2006) 

 
 



         

 

 ii) What is cascade control? Explain giving suitable example circuit. (May/June2006) 

(Ref.Q.No.2,3) 

  



 

 

 

 

 



6.   I) Describe the operation of FRL unit (Nov/Dec2006) 

 

  



   ii) All the types of actuators used in pneumatics (Nov/Dec2006) (Ref. Q.No.1) 

   iii) Quick exhaust valve and silencer (Nov/Dec2006) 

 

 

         



 

7. Discuss the working principle of an air compressor (Nov/Dec2007) 

 
 

     
 

 



 

 

 



          ii) Discuss the function of FRL unit (Nov/Dec2007) (Ref. Q.No.6) 

8. I)  What are time delay circuits? Discuss with an example (Nov/Dec2007) 

 

 

 
 

ii) What are the selection criteria for pneumatic components? (Nov/Dec2007) 

 
 

 



9.   I) What are advantages of fluidic system (Nov/Dec 2007) 

  

 

ii) Explain the function of an air pressure regulator with neat sketch (April/May2008) 

 

 

 

 



 

 

 

 

 

 



10.    I) What is meant by ladder programming? ( April/May 2008) 

  
ii) Draw the basic standard symbol that are used in ladder diagram, Also show 

rungs in a ladder diagram. (April/May 2008) 

 

  

 

 

 



11. Draw and explain the function of an air filter (May/June2009) 

 

 

 



 

  ii) Draw and explain the function of pneumatic check valve (May/June2009) 

  

          

 

 



 

 

12. Design a pneumatic circuit for the following sequence using cascade method 

A+B+B-A-C+C- (May/June2009) 

 
 

 



 
 

 

 

 



 



 

 UNIT V  

 

PART-A 

 

                                    TROUBLE SHOOTING AND APPLICATIONS 

 

1. What is the difference between pressure switch and a temperature switch? Nov/Dec 2012 

 

Pressure switches open or close contacts based on the system pressure. Temperature switches 

senses change in temperature and open or close contacts when a predetermined temperature is 

reached. 

 

2. Define low cost automation? May/June2013 

   Low-cost automation is defined as a technology that creates some degree of automation around 

the existing equipment, tools and methods, using mostly the standard equipment available in the 

market. 

3. What is the use of temperature switch? (April/May2008) 

 Temperature switches are used in a variety of industrial and technical processes. If a 

preset temperature is reached, then the temperature switch opens or closes a 

corresponding switch contact. Depending on the requirements, mechanical or 

electronic switches can be used 

4. How is the speed of a cylinder controlled in pneumatic system? (Nov/Dec 2009) 

   When cylinder piston extends, air behind it is compressed because air can't escape easily. 

When you tighten the flow control screw, movement of the piston slows down because air is 

restricted even further. Controls the speed of a cylinder or restricts air flow. Simply turn the 

needle valve to adjust air speed. 

 

 



5. Mention the area in a pneumatic system, which should be given higher importance 

during maintenance? (Nov/Dec 2009) 

• Always ensure that you have an accurate circuit as well as the functional diagram of the 

pneumatic system. If any changes are made after installation, ensure that they are made in 

the directions as well. 

• Do take care that the impulse valves of the system is protected from excess of dirt, 

mechanical shocks and cooling water. 

• Imprints of the elements and the units should be accurate and easily visible. 

• The valve openings that are given by the manufacturers should only be used. 

6. Do not drill the elements of the system for a new opening. (April/may2015) 

• If you need an additional opening, discuss it with the manufacturer and they might design 

a custom system for you. 

• The service unit of the system should be clearly visible and easy to service. If possible, 

also ensure that it is placed higher that the other elements. 

• Do not increase the throttle that what is needed and specified by the manufacturer. 

• If you are dismantling the cylinders or valves, do take care of its sealing materials. Even 

while assembling them again, ensure that they are properly placed. 

• Actuated valves, though appear easy to work with, but are known to cause serious 

problems. Thus, it is good to ensure that they are controlled in the proper direction and at 

the required speeds only. 

 

 

 

 



7. Draw a sketch of a graphical symbol for 3 position 4 ways solenoid energized pilot 

operated tandem DCV (April/May2010) 

                    

 

8. What is meant by automation? (April/may2015) 

Automation of a process plant (or) a flow line is done by means of specially designed machinery 

and equipments, which represent the highest level of automation. Chemical processing and 

automated assembly lines are examples of such automation. 

 9. What is a power pack? Nov/Dec 2011, Nov/Dec 2012 

  A hydraulic power pack is a self-contained unit that consists mainly of a motor, a 

reservoir and a hydraulic pump. Using fluid to transmit power from one location to 

another, hydraulic power packs can generate massive amounts of power which can be used to 

drive hydraulic machinery. 

 

 

 



10. When to use timer and relay? Why?( Nov/Dec2012) 

 

 Their purpose is to control an event based on time. The difference 

between relays and time delay relays is when the output contacts open & close: on a 

control relay, it happens when voltage is applied and removed from the coil on time delay relays, 

the contacts can open or close before or after some time delay 

11. Mention any two rules of pneumatic system in low cost automation (April/May 2005) 

 

12. What you understand by single shot sequencing? (April/May 2005) 

 

13.  What is power pack? (Nov/Dec2005) 

 

14. How do you Microprocessor differ from PLC? (Nov/Dec2005) 

 

 



15. . What is a Microprocessor? (May/June 2006) 

 

16.  What are the important component of hydraulic power pack(Nov/Dec2006) 

 

17. State the role of PLC in fluid power industry. (Nov/Dec2006) 

 

18.What is the use of temperature switch. (Nov/Dec2008) 

 

19. What is a step counter? (May/June 2008) 

 A step counter is a digital modular counter constructed from stepping units. A stepping unit is 

built from memory valve and a preswitched AND valve with two inputs. 

20. What is the meaning of the term troubleshooting? (May/June 2008) 

  The term troubleshooting means an organized and systematic study of the problem and a logical 

approach to the difficulty faced in the system 



UNIT-V 

PART-B 

   1.List out various operating problems associated with pumps, valves and various 

faults, possible causes and suitable remedy for each problem.  (Apr/May2005) 

 

 



 

 



 

 



 

 



 

 

2.i)Explain the applications of hydraulic and pneumatic systems for low cost 

automation with suitable examples. (Apr/May2005) 

         Applications of hydraulic systems as follows 

 

Examples of equipment that use hydraulic fluids include excavators and backhoes, 

hydraulic brakes, power steering systems, transmissions, garbage trucks, aircraft flight 

control systems, lifts, and industrial machinery. Hydraulic systems will work most 

efficiently if the hydraulic fluid used has zero compressibility 

         Applications of Pneumatic systems as follows 

Processing industries, such as chemical, petrochemical, food processing, textiles, 

paper, etc. Used in the brake system of automobiles, railway coaches, wagons and 

printing presses. 

 

 

 

 



 
 

 

  ii) Write a note on power packs. (Apr/May2005) 

Power pack consists of pump, electric motor, reservoir, and associated valving 

assembled to one unit to supply pressurized fluid. They are relatively small in size and 

provide functions of pressure, direction and flow control within the basic package. 

 

 

3.i)Briefly explain the maintenance requirements for hydraulic power packs. 

(May/June2006) 

 

Hydraulic power packs need regular maintenance to extend their life and to allow safe 

operation. Maintenance includes checking the tubing for dents, cracks or other 

problems, changing the hydraulic fluid and checking the reservoir for rust or 

corrosion. 

 

ii) Explain the principle of low cost automation. (May/June2006) 

The main aim of Low Cost Automation is to increase Productivity and quality of 

products and reduce the cost of production, and not reduce labor. Even the lower level 

technologies can be made highly productive by automation at low cost and in simple form. 

 

 

4.i)What are the factors considered during the installation of pneumatic systems. 

(Nov/Dec2007) 

 



 
 

ii) List out various operating problems associated with pumps, valves and 

various faults, possible causes and suitable remedy for each problem 

(April/May2008) 

 

Ref Question no 1 (Apr/May2005) 

 

 

 

5. Discuss any eight common problems and their remedies in pneumatic circuits. 

(Nov/Dec2009) 

 



 



 

 



 
 

 

 

6. i)What are the factors considered during the installation of pneumatic 

systems. (Nov/Dec2011) 

 

Cost 

When the SS body disposable cylinder was developed, many people questioned the 

viability of a non-repairable product. This product has not only succeeded, it has also 

revolutionized the market. Because of its low cost and ease of replacement, many 

organizations opted to replace many traditional steel, aluminum and brass body 

cylinders that could be repaired. While these pneumatic cylinders are the most cost-

effective choice and easiest to use, they do have limitations that make them less-than-

ideal for certain applications. 

 

Space 



Some applications require short cylinders, not allowing for the entire cylinder body to 

be much longer than its stroke. For these applications, compact or “pancake” 

cylinders available with round bodies or shaped aluminum extrusions are ideal. These 

cylinders use thin heads, caps and pistons. Short bearing surfaces keep cylinder length 

to a minimum. Because of their size, these pneumatic cylinders typically don’t resist 

side loads well and are not available in long stroke lengths. They are often used in 

clamping applications were space is at a premium. 

 

Side Load 

Cylinders are designed to provide force on one axis. However, many applications 

experience forces that act on multiple axes, and cylinders must be able to operate at 

full capacity while resisting these lateral forces. The most common force attributed to 

pneumatic cylinder failure is side load. Side load consists of a force applied to the 

cylinder that is perpendicular to the active axis. 

 

Certain types of cylinders are able to better withstand side load because they have 

longer bearing surfaces for the rod, longer pistons or a greater distance between 

pistons and the end of the rod bearing surfaces. Tie rod cylinders and the aluminum 

extruded version of square body pneumatic cylinders are more robust and better suited 

to resist side load. They can be built with stop tubes, which aid them in overcoming 

side load by increasing the distance between pistons and rod bearings surfaces, but 

add to overall cylinder length. 

 

If you are looking to compensate for side load with lighter-duty cylinders, add guides 

parallel to the rod, which will absorb side load forces and allow for use in these 

applications. 

 

Serviceability 

Many lower cost cylinders available today are not built to be repaired. The crimped 

body disposable cylinder cannot be serviced, but low cost and versatility mean that it 

is easier to simply replace them rather than repair them. The ability to repair a 

cylinder and put it back into service quickly, however, is a great advantage in high-

use MRO facilities. Hard cylinder components typically last through several seal 

changes, meaning that the ability to repair a cylinder can provide long-term benefits. 

 

Cycles 

The number and type of cycles that cylinders experience are critical factors in 

determining the appropriate cylinders to use in your applications. High-cycle systems 

can wear out cylinder seals prematurely; as a result, high-cycle seals have been 

developed to extend cylinder life. Additionally, cylinders that reach the end of their 

strokes in normal system cycles experience reductions in life cycle resulting from 

continual piston impact absorption by these cylinders. To remedy this problem, 

cylinders are offered with cushions and bumpers to reduce force and extend cylinder 

life. 



 

Durability 

As the performance of aluminum and plastic cylinders have improved, people are 

opting to convert their steel pneumatic cylinders to ones made of these new materials. 

There are still applications, however, that demand the durability and serviceability 

that steel body cylinders provide. In heavy-duty applications such as those found in 

steel mills and foundries, long life provided by steel cylinders far outweighs any 

weight or cost savings found in lighter-duty materials. It is always best to process 

cautiously when deciding whether to replace steel with lighter-duty materials which 

many not always provide expected product life or serviceability in critical 

applications. 

 

Application 

The environment in which cylinders operate may require specific types of cylinders. 

Some pneumatic systems run on lubricated air, which consists of in-line components 

that add oil mist to compressed air. This oil lubricates seals in valves and cylinders 

and reduces wear on elastomeric seals as they rub against cylinder walls or rods. 

Today, many cylinders and seals are matched to the type of compressed air that will 

be used in their respective systems. 

 

 

 

7. Expalin the installation procedure for various hydraulic systems and its 

maintenance procedure. (May/June2013) 

 

Lack of maintenance of hydraulic systems is the leading cause of component and 

system failure yet most maintenance personnel don't understand proper maintenance 

techniques of a hydraulic system. The basic foundation to perform proper 

maintenance on a hydraulic system has two areas of concern. The first area is 

Preventive Maintenance which is key to the success of any maintenance program 

whether in hydraulics or any equipment which we need reliability. The second area is 

corrective maintenance, which in many cases can cause additional hydraulic 

component failure when it is not performed to standard. 

                                   
 

 



Preventive Maintenance 

Preventive Maintenance of a hydraulic system is very basic and simple and if followed 

properly can eliminate most hydraulic component failure. Preventive Maintenance is a 

discipline and must be followed as such in order to obtain results. We must view a PM 

program as a performance oriented and not activity oriented. Many organizations have good 

PM procedures but do not require maintenance personnel to follow them or hold them 

accountable for the proper execution of these procedures. In order to develop a preventive 

maintenance program for your system you must follow these steps: 

A list of Preventive Maintenance Task for a Hydraulic System could be: 

 

1. Change the (could be the return or pressure filter) hydraulic filter. 

 

2. Obtain a hydraulic fluid sample. 

 

3. Filter hydraulic fluid. 

 

4. Check hydraulic actuators. 

 

5. Clean the inside of a hydraulic reservoir. 

 

6. Clean the outside of a hydraulic reservoir. 

 

7. Check and record hydraulic pressures. 

 

8. Check and record pump flow. 

 

9. Check hydraulic hoses, tubing and fittings. 

 

10. Check and record voltage reading to proportional or servo valves. 

 

11. Check and record vacuum on the suction side of the pump. 

 

12. Check and record amperage on the main pump motor. 

 

13. Check machine cycle time and record. 

 

Preventive Maintenance is the core support that a hydraulic system must have in order to 

maximize component and life and reduce system failure. Preventive Maintenance procedures 

that are properly written and followed properly will allow equipment to operate to its full 

potential and life cycle. Preventive Maintenance allows a maintenance department to control 

a hydraulic system rather than the system controlling the maintenance department. We must 

control a hydraulic system by telling it when we will perform maintenance on it and how 

much money we will spend on the maintenance for the system. Most companies allow the 

hydraulic system to control the maintenance on them, at a much higher cost. 



 

 

 


