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Study of Venturimeter 

Aim of the Experiment: 

To study the venturimeter 

Tools/Equipment/Machinaries needed: 

Venturimeter  

Theory: 
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Conclusion: 

The venturimeter has been studied successfully and the discharge through it has been derived.   
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Study of Pressure Measuring Devices such as  

(a) Piezo-meter (b) Simple Manometer 

Aim of the Experiment: 

To study the (a) Piezo-meter and (b) Simple Manometer 

Tools/Equipment/Machinaries needed: 

a) Piezo-meter  

b) Simple Manometer 

Theory: 

a) Piezo-meter 

 

 

b) Simple Manometer 
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Conclusion: 

The Peizo-meter and Simple Manometer has been studied successfully and the pressure has been calculated.   
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Model Study of Centrifugal Pumps,  

Francis Turbine, Kaplan Turbine and Pelton Wheel. 

Aim of the Experiment: 

To study Centrifugal Pumps, Francis Turbine, Kaplan Turbine and Pelton Wheel 

Tools/Equipment/Machinaries needed: 

a) Centrifugal Pumps 

b) Francis Turbine 

c) Kaplan Turbine 

d) Pelton Wheel 

Theory: 

a) Centrifugal Pumps 

 The Hydraulic Machines which convert mechanical energy into hydraulic energy are called Pumps 

and it is in the form of pressure energy. 

 The Hydraulic Machines which convert mechanical energy into pressure energy by means of 

centrifugal force acting on fluid. 

 Acts as a reverse of an inward radial flow reaction turbine which means the flow is in radial outward 

direction. 

 It works in the principle of forced vortex flow which means that when a certain mass of liquid is 

rotated by an external torque, the rise in pressure head of the rotating liquid takes place and at a point 

it is proportional to the square of tangential velocity of the liquid at the same point. 
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Main Parts 

a) Impeller: 

It is the rotating part of the centrifugal pump consisting of a series of backward curved vanes and is mounted 

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

b) Casing: 

It is an air-tight passage surrounding the impeller and convert kinetic energy of water discharged at impeller 

outlet in to pressure energy before the water leaves the casing and enters the delivery pipe. 

 

i) Volute Casing: 

 It is of spiral type in which area of flow increases gradually and this decreases the velocity and increases the 

pressure of the water flowing through the casing. Loss of energy due to eddy formation. 

ii) Vortex Casing: 

A circular chamber is introduced between the casing and the impeller by which loss of energy due to a eddy 

formation reduced considerably and efficiency more than volute casing. 

iii) Casing with Guide blades: 

  Impeller is surrounded by a series of guide blades mountain on a ring called diffuser and are designed in such 

a way that water enters the guide vanes without shock. 

    The area of the guide vanes increases, thus reducing the velocity of flow and subsequently increasing the 

pressure of water. 

c) Suction Pipe with a Foot Valve and Strainer: 

 Suction pipe is a pipe whose one end is connected to the inlet of the pump and other end dips into 

water in a sump. 
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 A foot valve is a non-return or one-way type of valve fitted at the lower end of the suction pipe. A 

strainer is also fitted at the lower end of the suction pipe.  

d) Delivery Pipe: 

is a pipe whose one end is connected to the outlet of the pump and the other end delivers the water at a required 

height. 

b) Francis Turbine 

 For Francis Turbine, the discharge at outlet is radial. 

 turbines in which water flows in the radial direction 

 the water may flow radially from outwards to inwards (inward radial flow turbine) or from 

inwards to outwards (outward radial flow turbine). 

 

Main Parts  

Casing-  

Is made of spiral shaped concrete, cast steel or plate steel. In case of reaction turbine the casing and runner are 

always full of water. 

Guide mechanism –  

It consists of a stationary circular wheel all-round the runner of the turbine on which stationary guide vanes 

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

Runner - 

It is a circular wheel made of cast steel or cast iron on which a series of radial curved vanes are fixed. The 

radial curved vanes are so shaped that the water enters and leaves the runner without shock. 

Draft Tube 

The tube is gradually increasing area which is used for discharging water from the exit of the turbine to the 

tail race. 
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c) Kaplan Turbine 

If the vanes on the hub are adjustable (by an Austrian engineer V Kaplan) & is suitable for, where large 

quantity  of water at low head. 

The main parts are 

 Scroll Casing 

 Guide Vanes Mechanism 

 Hub With Vanes (Runner) 

 Draft Tube 

  

The water from penstock enters the scroll casing and then moves to the guide vanes. From the guide vanes, 

the water turns to 90 degree and flows axially through the runner 

d) Pelton Wheel 

 is a tangential flow impulse turbine and the water strikes the pocket along the tangent of the 

runner 

 the energy available at the inlet of the turbine is only kinetic energy and the    pressure at the 

inlet and outlet of the turbine is   atmospheric 

 This turbine is used for high heads 
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Nozzle and flow regulating arrangement 

The amount of water striking the vanes of the runner is controlled by providing a spear in the nozzle 

which is a conical needle operated by   hand wheel. 

Runner with Vanes or Buckets 

The runner consists of a circular disc (made of cast iron, cast steel or stainless steel) on the periphery 

of which a number of buckets evenly spaced are fixed and the shape of the buckets is of a hemispherical 

cup or bowl. 

Casing 

It is to prevent slashing of the water and to discharge water to tail race and made of cast iron or steel 

plates. 

 

Breaking Jet 

Due to inertia the runner goes on revolving for a long time even after the nozzle is completely 

closed by moving the spear in forward direction. 

 To stop the runner in a short time, a small nozzle is provided which directs the jet of 

water on the back of the veins which is called breaking jet 

Conclusion: 

The Centrifugal Pump, Francis Turbine, Kaplan Turbine and Pelton Wheel have been studied successfully.   
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Verification of Bernoulli’s Theorem 

Aim of the Experiment: 

To Verify of Bernoulli’s Theorem 

Tools/Equipment/Machinaries needed: 

Venturimeter  

Theory: 

Bernoulli’s equation states that the “sum of the kinetic energy (velocity head), the pressure energy (static head) 

and Potential energy (elevation head) per unit weight of the fluid at any point remains constant” provided the 

flow is steady, irrotational, and frictionless and the fluid used is incompressible. This is however, on the 

assumption that energy is neither added to nor taken away by some external agency. The key approximation 

in the derivation of Bernoulli’s equation is that viscous effects are negligibly small compared to inertial, 

gravitational, and pressure effects. We can write the theorem as 
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Procedure: 

1. Keep the bypass valve open and start the pump and slowly start closing valve. 

2. The water shall start flowing through the flow channel. The level in the Piezometer tubes shall start 

rising. 

3. Open the valve on the delivery tank side and adjust the head in the Piezometer tubes to steady position. 

4. Measure the heads at all the points and also discharge with help of stop watch and measuring tank. 

5. Varying the discharge and repeat the procedure. 

Observations & Calculations 

 

 

Conclusion: 

The Bernoulli’s theorem has been verified successfully.   
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Study of Universal Testing Machine and Determination of Tensile Stress 

and Young’s module of M.S specification. 

Aim of the Experiment: 

To study Universal Testing Machine and determine tensile stress and Young’s module of Mild Steel 

specification. 

Tools/Equipment/Machinaries needed: 

 Universal Testing Machine 
 Mild Steel Specimen 
 Vernier Caliper/Micrometer 
 Dial Gauge. 

. 
Theory: 
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CONCLUSION: 

The UTM has been studied and Young’s Modulus of MS specimen has been calculated.   
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Average Initial diameter d= 12.7mm Length of the specimen between the grips =200mm 

Load in 
kN 

Extensometer Reading in 
Division Ivory Scale Reading(mm) 

A B Average 

- - - - - 

2.5 2 1 1.5 0.8 

5 2 2 2 1 

7.5 3 3 3 1 

10 5 4 4.5 1 

12.5 7 6 6.5 1 

15 8 6 7 1 

17.5 9 7 8 1 

20 10 8 9 1.2 

22.5 11 10 10.5 1.5 

25 12 11 11.5 1.5 

27.5 13 12 12.5 1.8 

30 15 14 14.5 2 

32.5 16 15 15.5 2 

35 17 16 16.5 2 

37.5 18 17 17.5 2.5 

39 19 18 18.5 2.8 

40 19 19 19 3 

41 - - - 3.2 

42 - - - 3.6 

44 - - - 4.5 

43 - - - 6 

45 - - - 7 

47.5 - - - 9 

50 - - - 12 

52.5 - - - 17 

54 - - - 19 

56 - - - 22 

54 - - - 27 
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