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Part-A 

I 

1. Sum of atmospheric pressure and gauge pressure 

2. Sum of kinetic energy, pressure energy and the potential energy of an ideal incompressible fluid are constant 

along a streamline 

3. Steam producing equipment 

4. Specific speed is defined as the rotational speed (revolutions per minute) at which a hydraulic turbine would 

operate at best efficiency under unit head (one meter) and which is sized to produce unit power (one 

kilowatt). 

5. Filling water in the suction line and impeller of a centrifugal pump to push out air 

Part-B 

II 

1. PIEZOMETER 

 It is the simplest form of manometer used for measuring moderate gauge pressure.  

 One end of the piezometer is connected to the point where pressure is to be measured and other end is 

open to the atmosphere. 

 The rise ‘h’ of liquid column in the tube gives the pressure head at that point. 

 Intensity of pressure at point A  PA= ρ.g.h 

 Unit is N/m2 
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2.  

 Velocity head is due to the bulk motion of a fluid (kinetic energy).  

 Pressure head is due to the static pressure, the internal molecular motion of a fluid that exerts a force on 

its container. 

 Datum or potential head is due to 

 Head (H): The total energy of the fluid particles per unit weight is known as head. 

Units: The unit of head is meter. 

Following are different types of head. 

Kinetic Head: 

 Kinetic energy per unit weight of the fluid is known as kinetic head. 

Kinetic Head= V2/2g  

Potential Head: 

 Potential head is the potential energy per unit weight. 

Potential head = z 

Pressure Head: 

 It is the pressure energy per unit weight. 

Pressure head=p/ρg = p/w 
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Total Head: 

 The sum of potential head, pressure head, velocity head 

Total head = V2/2g + z + p/ρg 

 

  

3.  

MINOR / SECONDARY LOSSES 

 Losses at inlet or entry to a pipe line. 

 Losses due to sudden enlargement of pipe cross section. 

 Losses due to sudden contraction of pipe cross section 

 Losses due to change of direction (Due to bends, elbows etc.,) 

 Losses due to obstruction in path of flow. 

 Losses at exit or outlet. 
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4. 

ADVANTAGES OF STEAM TURBAINS OVER STEAM ENGINES 

 The thermal efficiency is much higher 

  As there are no reciprocating parts, perfect balancing is possible. 

  Heavy foundation is not required. 

 The lubrication is very simple as there are no rubbing parts. 

 The power generation is uniform, hence no flywheel is required. 

 The steam consumption rate is lesser. 

 More compact and require less attention during operation. 

 More suitable for large power plants. 

5. 

TWO STROKE PETROL ENGINE 

 In two stroke petrol engine one power stroke is obtained by one complete revolution of the crank shaft. 

The valves are replaced by ports in case of two stroke petrol engine. 

 As the piston moves upwards, it uncovers the inlet port and the air-fuel mixture enters the crankcase. At 

the same time the air-fuel mixture present inside the cylinder is compressed. 

 At the end of compression, spark plug is activated and spark is produced in the cylinder. 

 The air-fuel mixture is ignited and combustion takes place. The burnt gas starts expanding and pushes 

the piston downward. Thus power stroke takes place. 

 During this expansion process, the piston covers the inlet port and uncovers the exhaust port. The burnt 

gas escapes through the exhaust port. 

 Then the transfer port is uncovered and the compressed air-fuel mixture from the crank case flows into 

the cylinder. 

 Air-fuel mixture is initially compressed in the crank case by the downward movement of the piston. 

 This fresh air-fuel mixture entering the cylinder helps to remove the burnt gases present in the upper 

part of the cylinder. This phenomenon is known as scavenging. 
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6. 

FRANCIS TURBINE 

 The Francis turbine is an inward radial flow reaction turbine. 

 It operates under a medium head of water and therefore requires only medium discharge of 

water. 

CONSTRUCTION:  

CASING 

 The runner is completely enclosed in an air-tight spiral casing. The casing and runner are always 

full of water. 

GUIDE MECHANISM 

 It consists of a circular wheel all round the runner of the turbine. The stationary guide vanes are 

fixed on the guide wheel. 
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  The guide vanes allow the water to strike the vanes fixed on the runner without shock at inlet. 

Also width between the two adjacent vanes can be altered so that amount of water striking the 

runner can be varied. 

RUNNER 

 It is a circular wheel on which a series of Radial Curved Vanes are fixed. The vanes are so shaped 

that the water enters and leaves the runner without shock. 

DRAFT TUBE 

 The pressure at the exit of the runner of Reaction Turbine is generally less than atmospheric 

pressure. The water at exit cannot be directly discharged to the tail race.  

 A tube or pipe of gradually increasing area is used for discharging water from the exit of turbine 

to the tail race. This tube of increasing area is called Draft Tube.  

 One end of the tube is connected to the outlet of runner while the other end is sub-merged 

below the level of water in the tail-race. 

WORKING 

 In modern Francis turbine, the water under pressure enters the runner of the turbine from the 

guide vanes towards the centre in the radial direction and discharges out of the runner axially. 

Thus the modern Francis is a mixed flow turbine. 

 There is a difference of pressure between the guide vanes and the runner which is called 

reaction pressure and reaction pressure is responsible for the motion of the runner. That is why 

a Francis turbine is known as reaction turbine. 

  In this turbine pressure at the outlet of the runner is lower than that of the inlet. After doing 

work, the water from the turbine is discharged to the tail race through a draft tube. The free end 

of the draft tube is submerged deep in the tail race. 
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7.  
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Part C 

UNIT I 

III (a) 

 

III (b) 

PRESSURE HEAD (h) 

 pressure head is the height of a liquid column that corresponds to a particular pressure exerted by the 

liquid column on the base of its container. It may also be called static pressure head 

Pressure head h = 
𝑷

𝝆𝒈
 

P= is fluid pressure  expressed in pascals 

𝜌 = is the density of the fluid expressed in kg/m3 
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g= is acceleration due to gravity expressed in m/s2 

 

 

 

 

OR 

 

IV (a) 

Steady & unsteady flow 

 In steady flow the fluid characteristics like velocity, density, pressure etc at a point do not change with 

respect to time. 

 In unsteady flow the fluid characteristics like velocity, density, pressure etc at a point changes with 

respect to time. 
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Streamline flow & Turbulent flow 

 Streamline flow in fluids is defined as the flow in which the fluids flow in parallel layers such 

that there is no disruption or intermixing of the layers and at a given point, the velocity of 

each fluid particle passing by remains constant with time. 

 Turbulent flow occurs in nature. This flow is characterized by random, unpredictable, zig-zag 

motion of fluid particles which results in eddies formation which are responsible for high 

energy loss. 

 

IV (b) 
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UNIT II 

V(a) 

VENTURIMETER 

 It is a device used to measure the speed and flow rate or discharge of fluid through a pipe. Venturimeter is 

work on Bernoulli’s equation. 

 Its basic principle also depend on Bernoulli’s equation and continuity equation. Velocity increases pressure 

decreases. 

 Simple meaning is “When cross sectional area of the flow is reduces it creates pressure difference between 

the different areas of flow.  

 This difference in pressure is measured with the help of manometer and helps in determining rate of fluid 

flow or other discharge from the pipe line.” 

Main parts of Venturimeter:- 

1.       Converging part 

2.       Throat 

3.       Diverging Part 

 

Working 

 Venturimeter is work on Bernoulli’s equation and its simple principle is when velocity increases pressure 

decreases. 

http://www.madinpoly.com/


www.madinpoly.com  

   

 

 Cross sectional area of throat section is smaller than inlet section due to this the velocity of flow at 

throat section is higher than velocity at inlet section, this happen according to continuity equation. 

 The increases in velocity at the throat result in decreases in pressure at this section , due to this pressure 

difference is developed between inlet valve and throat of the venturimeter. 

 This difference in pressure is measured by manometer by placing this  between the inlet section and 

throat. 

Actual discharge   

 

a1= Area at inlet 

a2= Area of throat 

Cd= Coefficient of discharge 

V(b) 
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OR 

VI (a) 

 

VI (b) 

 

 

http://www.madinpoly.com/


www.madinpoly.com  

   

 

UNIT III 

VII (a) 

WATER TUBE BOILER 

 A water tube boiler is a type of boiler in which water circulates in tubes heated externally by the 

fire. Fuel is burned inside the furnace, creating hot gas which boils water in the steam-

generating tubes. 

 Examples: Babcock & Wilcox Boiler; Yarrow boiler, Stirling Boiler; Benson Boiler, La Mont Boiler. 

 

VII (b) 

 

 

 

http://www.madinpoly.com/


www.madinpoly.com  

   

 

OR 

VIII (a) 

CLASSIFICATION OF BOILERS 

 According to content in the tube 

a) Fire tube boiler 

 b) water tube boiler 

 

 According to water circulation system 

a) Natural circulation 

b) Forced circulation 

 According to position of furnace 

a) Internally fired boiler  

b) Externally fired boiler 

 According to the use 

a) Stationary boiler  

b) Locomotive boiler  

c) Marine boiler 

d) portable boiler 

 According to position 

a) Horizontal boiler  

b) Vertical boiler 

http://www.madinpoly.com/


www.madinpoly.com  

   

 

c) Inclined boiler 

 According to working pressure 

a) High pressure boiler  

c) Medium pressure boiler 

b) Low pressure boiler 

VIII (b) 

FOUR STROKE PETROL ENGINE 

i) Suction stroke 

 The inlet valve is opened and air-fuel mixture is sucked into the cylinder during the downward 

movement of the piston. 

 The exhaust valve remains closed during this stroke. 

ii) Compression stroke 

 The air-fuel mixture is compressed by the upward motion of the piston. 

 The inlet valve and exhaust valve remains closed during this stroke. 

iii) Expansion stroke or power stroke 

 At the end of compression stroke, spark plug initiates a spark and it ignites the air-fuel mixture. 

 The burnt gas drives the piston downwards, which is known as power stroke. Thus work is done 

on the piston. 

 The inlet valve and exhaust valve remain closed during this stroke. 

iv) Exhaust stroke 

 Exhaust valve is opened and inlet valve remains closed during this stroke. 

 The piston moves upwards and the exhaust gas is completely drained out of cylinder through 

exhaust valve. 
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 One cycle is completed and the process repeats. 

 

UNIT IV 

IX (a) 

Classification of Hydraulic turbines: 

1) Based on type of energy at inlet to the turbine: 

 Impulse Turbine: The energy at inlet of turbine is kinetc energy. e.g: Pelton wheel, Turbo wheel. 

 Reaction Turbine: The energy at inlet of turbine is pressure energy.e.g: Tubular, Bulb, Propellar, 

Francis turbine. 

2) Based on direction of flow of water through the runner: 

 Tangential flow: water flows in a direction tangential to path of rotational, i.e. Perpendicular to 

both axial and radial directions. 

 Radial flow: : water flows in radial direction e.g :Forneyron turbine. 

 Axial flow : Water flows parallel to the axis of the turbine. e.g: Girard, Jonval, Kalpan turbine. 
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 Mixed flow : Water enters radially at outer periphery and leaves axially. e.g : Modern Francis 

turbine 

3) Based on the head under which turbine works: 

 High head, impulse turbine. e.g :Pelton turbine. 

 Medium head,reaction turbine. e.g : Francis turbine. 

 Low head, reaction turbine. e.g : Kaplan turbine, propeller turbine. 

4) Based on the specific speed of the turbine: 

 Low specific speed, impulse turbine. e.g :Pelton wheel. 

 Medium specific speed, reaction turbine. e.g : Francis wheel. 

 High specific speed, reaction turbine. e.g : Kaplan and Propeller turbine. 

5) Based on the name of the originator: 

 Impulse turbine – Pelton wheel, Girard, Banki turbine. 

 Reaction turbine – Forneyron, Jonval, Francis, Dubs, Deriaze, Thomson kalpan, Barker, Moody, 

Nagler, Bell 

IX(b) 

CENTRIFUGAL PUMP 

 Centrifugal pumps are non- positive displacement pumps. They work on the principle of 

centrifugal action.  

CONTRUCTION 

(a)Casing: – It is an air tight passage surrounding the impeller. It is designed in such a way that the kinetic 

energy of the water discharged at the outlet of the impeller is converted into pressure energy before the 

water leaves the casing and enters the delivery pipe.  
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b) Suction pipe: – a pipe whose one ends is connected to the inlet of the pump and other end dip into water in a 

sump. 

c) Delivery pipe: – a pipe whose one end is connected to the outlet of the pump and other end is involved in 

delivering the water at a required height. 

d )Impeller: – It is the main rotating part that provides the centrifugal acceleration to the fluid.  

 It consists of a series of backward curved vanes. 

 The impeller is mounted on a shaft which is connected to the shaft of an electric motor. 

Working  

 The liquid enters the into eye (Centre) of are revolving device known as an impeller. 

 When the impeller rotates, it spins the liquid sitting in the cavities between the vanes outward 

and provides centrifugal acceleration. 

 As liquid leaves at the eye of the impeller a low pressure area is created causing more liquid to 

flow toward the inlet. 

 Because the impeller blades are curved, the fluid is pushed in a tangential and radial direction by 

the centrifugal force. 

 The pressurized fluid is then discharged through the delivery pipe. 
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OR 

X (a) 

1. Water power- power possessed by water at inlet of turbine or the power supplied by a water jet.  

WP= wQH =  ρgQH 

2. Break power-power developed by turbine due to its running. BP is less than WP 

3. Overall efficiency- Ratio of power available at the turbine shaft to the power supplied by water at inlet of the 

turbine 

ηo=
𝑃𝑜𝑤𝑒𝑟 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑎𝑡 𝑡ℎ𝑒 𝑡𝑢𝑟𝑏𝑖𝑛𝑒 𝑠ℎ𝑎𝑓𝑡

𝑃𝑜𝑤𝑒𝑟 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑓𝑟𝑜𝑚 𝑤𝑎𝑡𝑒𝑟 𝑗𝑒𝑡
 = 

𝑆ℎ𝑎𝑓𝑡 𝑝𝑜𝑤𝑒𝑟

𝑊𝑎𝑡𝑒𝑟 𝑝𝑜𝑤𝑒𝑟
 =

𝑆𝑃

𝑊𝑃
=

𝑷

𝝆.𝒈.𝑸.𝑯
 

X (b) 

1. Flow rate and pressure 

2 Process liquid properties 

3. Head 

4. Pump material construction 

5. Criticality 

6. Power source 

7. Cost 
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