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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: 
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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 

 

 
 


