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  On completion of this course the student will be able:  

1. To understand the energy from flow of water through pipes. 

2. To comprehend with different types of engines. 

3. To understand the performance of water wheels.  

4. To understand the performance of engines.  

5. To analyze different pumps  

6. To understand different turbines  

LIST OF EXPERIMENTS 

Draw standard piping symbols.  

1. To verify Bernoulli’s theorem using apparatus.  

2. To determine the coefficient of; i. Discharge of notches. ii. Venturi meter. 

3. To determine the Cd of orifice by falling head method & constant head method. 

4. Load test on Pelton wheel.  

5. To determine the efficiency of a centrifugal pump and to plot the various characteristics.  

6. To perform load test (economic speed test) on diesel engine.  

7. To conduct load test on; i. Francis turbine. ii. Kaplan turbine.  

8. To determine the efficiency of a reciprocating pump.  

9. To study different pumps. 10. To study different turbines 
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GENERAL INSTRUCTIONS 

 

➢ Students are expected to maintain very good discipline inside the laboratory. 

➢ Students should adhere to the dress code specified for the laboratory. 

➢ Students must come prepared with the experiment. 

➢ Students should get necessary apparatus issued against their names before starting the 

experiment. 

➢ Every student must bring their own drawing instruments, calculator etc. 

➢ Every students should get his observation and all laboratory work signed regularly by the 

staff members in-charge before leaving the laboratory. 

➢ Don’t wear loose cloths and be careful of moving machinery and hot objects. 

➢ The application and removal of the load must be gradual. 

➢ Any unusual behavior or noise of the machine must be immediately reported to the 

instructor. 
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DEVICES TO MEASURE RATE OF FLOW THROUGH PIPES 

1. Quantity meter (Water Meter) 

• Water meter it is one of the most common type of quantity meter used in pipelines for 

the measurement of volume the figure shows the principle of working of a Rotary type 

water meter when the water flows across the water meter the flow takes place in a 

helical pattern due to the inclined holes and the propeller retains operating a series of a 

gears the quantity of water flowing through the meter can be directly read from the 

circular dial the meter reading can be crossed by adjusting the position of the bypass 

control screw provided in the in left side of the meter. 

2. Venturimeter  

• This is an instrument in which the practical application of Bernoulli’s theorem is applied. 

It is used for measuring the discharge or rate of flow of fluid. It consist of 3 parts  

• 1. A short convergent part ( inlet ) 

• 2. A throat  

• 3. A long divergent part ( outlet ) 

 Venturi meter is bolted in a pipe line by two flanges at the two ends. The venturimeter 

may be connected to a U- tube manometer to read difference of pressure. As the fluid flows 

through the meter, velocity will increase at the throat owing to the reduction of area, 

consequently the pressure will be reduced which can be read by manometer. 
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Differential U tube manometer 
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PRESSURE MEASURING DEVICES 

PIEZOMETER 

 it is the simplest form of pressure measuring device used for measuring 

moderate gauge pressure. By using piezometer, the pressure had of the liquid contained 

in a vessel can be directly measured. One end of the piezometer is connected to the 

point where pressure is to be measured, and other end is open to atmosphere. 

 SIMPLE U-TUBE MANOMETER 

For the measurement of large pressure U tube manometer is used. U - Tube manometer 

consists of a U shaped glass tube which contains Mercury on one limb. And other and 

remain open to the atmosphere tube consists of Mercury which has specific gravity 13.6 

times than that of water. 

 

U TUBE DIFFERENTIAL MANOMETER 

• It is device to find difference of pressure between two points in a pipe, or in two 

different pips at the same level, or at different level. It consist of a u shaped tube, 

containing heavy liquid (mercury), 

• The two ends of this U tube are connected to the points , whose difference of pressure 

is to be measured.  
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• BOURDON TUBE PRESSURE GAUGE  

Bourdon tubes are radially formed tubes with an oval cross-section. The pressure of the 

measuring medium acts on the inside of the tube and produces a motion in the non-

clamped end of the tube. This motion is the measure of the pressure and is indicated via 

the movement. The C-shaped Bourdon tubes, formed into an angle of approx. 250°, can 

be used for pressures up to 60 bars. For higher pressures, Bourdon tubes with several 

superimposed windings of the same angular diameter (helical tubes) or with a spiral coil 

in the one plane (spiral tubes) are used. 

 

BOURDON TUBE VACUUM GAUGE 

 The bourdon tube vacuum gauge is similar in construction of the pressure gauge here 

the C shaped tube of elliptical cross section is bent inwards when pressure inside the tube is 

below the atmospheric air the gives an anti-clockwise movement of the needle through the 

language the figure gives the external appearance of the vacuum gauge.  
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DEVICES TO MEASURE WATER LEVEL OPEN CHANNEL 

POINTED GAUGE:  

 A pointed gauge is basically consists of a thin vertical rod pointed at its lower end the 

road is attached to a voice and find the arrangement as shown in the figure the point of the 

gauge is lowered until it just touches the surface of water by rotating knob fitted  on the pinion 

. The elevation of water surface can be read from the vernier scale attached to the rod the 

difference in water level in open channel usually measured by the point gauge. 

 

HOOK GAUGE 

 

A hook gauge is similar to that of pointer gauge as shown in the figure here the pointed end of 

the rod is bent into a form of hook shaped so that the level of water can be measured when the 

pair is just merges above the liquid surface the gauge is giving better accuracy than pointer 

gauge in measurement. 
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STUDY OF ORIFICE AND NOTCHES 

ORIFICE 

An orifice is an opening having closed perimeter ,made at the side or bottom wall of Tank or a 

vessel containing fluid the shape may be either circular, rectangular triangular etc ,through 

which fluid may be discharged 

 

NOTCHES 

A notch may be defined as an opening which is not closed and provided in the side of the tank 

such as the liquid surface in the tank is below the bottom edge of the opening. 

  Notches are made up of metallic plates provided in narrow channels in order to 

measure the  rate of flow of liquid ,notches are mainly rectangular triangular and trapezoidal. 
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STANDARD PIPE FITTINGS: 

‘Pipe fittings’ are those fittings that may be attached to pipes in order to: 

-  change the direction of the pipe     
-  Connect two or more pipes of different sizes 
- connect a branch with a main water supply pipe 
-  close the pipe ends. 
ELBOWS: Elbows and bends provide deviations of 90° and 45° in pipe work systems. Long radius 
elbows have a radius equal to 1½ times the bore of the pipe. Short radius elbows have a radius 
equal to the bore of the pipe. The 45° elbows allow pipe deviation of 45°. 

TEE JOINTS: A tee joint helps the pipe line to branch off at 900. The branches may be equal in 
diameter or there may be one reducing branch. The dimensions of a branch are always quoted 
as A x B x C. Reducers are fitted where a change in pipe diameter is required. 

CROSS: Cross is also known as four-way pipe fitting. A cross has one inlet and three outlets (or 
vice versa). Generally, crosses are not used in process piping to transport fluid. But forged 
crosses are common in the fire water sprinkler line. 

LATERAL 450: It is a type of Tee which has the branch at a 45° angle, or an angle other than 90°. 
Wye tee allows one pipe to be joined to another at a 45° angle. This type of tee reduces friction 
and turbulence that could hamper the flow. Wye tee is also known as a lateral. 

EXPANSION JOINT: It is a connector of two pipes. It provides stress relief in a piping system due 
to thermal and mechanical vibration or movements 

UNION: A device used to connect pipes. Unions are inserted in a pipe-line to permit 
connections with little change to the position of the pipe. When unions are used in pipe lines, it 
is easy to dismantle and repair. 

PLUG: A plug is used for closing a pipeline which has an internal thread. 

DEAD END:  Used to close an ending on a pipe fitting normally used for inspection or cleanout. 

COUPLING: A coupling is used to connect two pipes. Couplings have internal threads at both 
ends to fit the external threads on pipes. 

REDUCER: A reducer coupling is used to connect two pipes with different diameters. 

PIPE NIPPLES: Pipe nipples are tubular pipe fittings used to connect two or more pipes of 
different sizes. 
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STUDY OF CENTRIFUGAL PUMP 

AIM: 

To study the constructional details and working of centrifugal pump. 

DESCRIPTION: 

A pump is a device used to move gases, liquids or slurries from a lower pressure to higher 

pressure, and overcomes this difference in pressure at the expense of energy to the system. 

Hydraulic pumps convert mechanical energy from a prime mover (engine or electric motor) into 

hydraulic (pressure) energy 

A centrifugal pump is generally used where a large volume of flow is required at relatively low 

pressures. Centrifugal pump is hydraulic machines that converts the mechanical energy into 

pressure energy by means of centrifugal force acting on the fluid is called Centrifugal pumps. 

 The energy changes occur by virtue of two main parts of the pump, the impeller and the 

volute or diffuser. The impeller is the rotating parts that convert driver energy into kinetic 

energy. The volute or diffuser is the stationary part that converts the kinetic energy into 

pressure energy. 

HEADS OF A CENTRIFUGAL PUMP: 

Suction head: It is the vertical height between the fluid level in the sump and the centre of the 

pump impeller. 

Delivery head: It is the vertical height between the fluid level in the discharge tank and the 

center of the pump impeller. 

Static head: It is the vertical height between fluid levels in the sump and the reservoir.  

  

PARTS &WORKING PRINCIPLE OF A CENTRIFUGAL PUMP: 

The impeller is keyed on to a shaft which is mounted on bearings and is coupled to a motor 

which rotates the impeller. The kinetic energy of the impeller is transmitted to the fluid and its 

velocity increases. The volute casing converts the kinetic energy of the fluid to pressure energy. 

The pressure at the center of the impeller decreases as the fluid flows outward. The increase in 

pressure cases the fluid of the sump to continuously flow through the section pipes. 

Impeller: The impeller 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 from an electric motor. 
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Casing. It is an air tight passage surrounding the impeller and is designed in such a way that the 
kinetic energy of fluid discharged at the outlet of the impeller is converted into pressure energy 
before the fluid leaves the casing and enters the delivery pipe. The following are the three 
types of casing that are normally used. 
Volute casing, Vortex casing, & Casing with guide blades. 

Volute casing: - In this type, the impeller is surrounded by a spiral casing which provides 
a gradual increase in the area of flow, thus decreasing the velocity of water and 
correspondingly increasing the pressure. 

Vortex casing: - This is an improved form of volute casing. A circular chamber is 

introduced between the casing and the impeller. By introducing a circular chamber, the loss of 

energy due to formation of eddies is reduced to a considerable extent. Thus the efficiency is 

improved than that of a volute casing pump. 

Casing with guide blades: - In this type of impeller is surrounded by a series of guide 

blades mounted on a ring which is known as diffuser. Guide vanes are designed in such a way 

that fluid from the impeller enters the guide vanes without shock. Also the area of the guide 

vanes increases, thus reducing the velocity of flow through guide vanes and consequently 

increasing the pressure of fluid. 

Suction pipe with a foot valve and strainer: The pipe which connects the center or eye of the 

impeller to sump from which fluid is to be lifted is known as suction pipe. In order to prevent 

the formation of air pockets the pipe is laid air tight. To prevent the entry of solid particles, 

debris etc. into the pump, the suction pipe is provided with a strainer at its lowest end. The 

lower end is also fitted with a non-return foot valve which does not permit the liquid to drain 

out of the suction pipe when the pump is not working; this also helps in priming. 

Delivery pipe: A pipe whose one end is connected to the out let of the pump and other end 

delivers fluid at a required height is known as delivery pipe. A regulating valve is provided on 

the delivery pipe to regulate the supply of water.    

Priming: The process of removal of entrapped air from the suction pipe & casing by filling water 

is called priming; if air is present sufficient pressure cannot be developed. Pressure developed 

by the impeller is directly proportional to the density of the fluid. 

 Cavitation: At any pump in the flow of water of in any region of liquid, if local pressure is 

reduces to vapor pressure corresponding to liquid temperature, the liquid boils and small 

Bubbles of vapor from in large numbers. These bubbles travel along the flow until a region of 

high pressure is reached. At this state, the bubbles suddenly collapse with a tremendous shock 

on the adjacent walls. This phenomenon is called cavitation. 
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Single acting reciprocating pump 
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STUDY OF RECIPROCATING PUMP 

AIM: 
 To study the constructional details and working of reciprocating pump. 
 
DESCRIPTION: 

The reciprocating pump is a positive displacement pump. It operates on the principle of 

actual displacement or pushing of liquid by a piston or plunger that reciprocates in a closely 

fitting cylinder. The reciprocating pumps are generally employed for light oil pumping, feeding 

small boiler condensate return and pneumatic pressure systems. 

Classification of reciprocating pump: 

1. According to the fluid being in contact with piston or plunger 

➢ Single acting pump 

➢ Double acting pump. 

2. According to the number of cylinders 

➢ Single cylinder pump. 

➢ Multi cylinder pump. 

3. According to position of cylinders 

➢ Horizontal pump 

➢ Vertical pump 

WORKING OF SINGLE ACTING RECIPROCATING PUMP: 

This pump is said to be single acting since liquid acting on one side of the piston. A single acting 

pump has one suction pipe and one delivery pipe. When the crank rotates the piston moves 

backward and forward inside the cylinder. The pump operation can be described by two 

strokes, namely suction stroke and delivery stroke as follows, 

Suction stroke: Let us suppose that initially crank is at the inner dead center (IDC) and crank 

rotates in the clockwise direction. As the crank rotates, the piston move towards right and 

vacuum is created on the left side of the piston. This vacuum causes suction valve to open and 

the liquid is drawn from the sump into the left side of the piston. When the crank is at the outer 

dead center (ODC), the suction stroke is completed and the left side of the cylinder is full of 

fluid. Delivery stroke: When the crank further moves from O.D.C to I.D.C, the piston moves 

inward to the left and the high pressure is built up in the cylinder. The delivery valve is now 

opened and the liquid is forced into the delivery pipe. At the end of delivery stroke, the crank 

comes to the I.D.C. and the piston is at the extreme left position. 
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Double acting reciprocating pump 
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WORKING OF DOUBLE ACTING RECIPROCATING PUMP: 

In double acting pump fluid acts on both side of the piston. It has two suction pipes and 

two delivery pipes. Each suction and delivery pipe has one corresponding valve. Here suction 

and delivery occurs simultaneously. When the crank rotates from I.D.C. in clockwise direction, a 

vacuum is created on the left side of the piston and the liquid is sucked from the pump through 

the suction valve open. At the same time, the liquid in the right side of the piston is pressed and 

a high pressure causes the delivery valve to open and the liquid is passed on to the discharge 

side. This operation continues till the crank reaches O.D.C. 

 With further rotation of the crank, the liquid is sucked from the sump through the 

suction valve open and on the left side liquid is forced through the delivery valve opens. When 

the crank reaches I.D.C. the piston is in the extreme left position. Thus one cycle is completed 

and as the crank further rotates, cycle is repeated. 
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STUDY OF INTERNAL COMBUSTION ENGINE 

AIM: 
 To study the constructional details and working of internal combustion engine. 
DESCRIPTION:  

Internal combustion engine (IC engine) is a heat engine which converts the chemical 

energy of fuel into mechanical energy. The chemical energy of fuel is first converted into 

thermal energy by means of combustion or oxidation with air inside the engine. This thermal 

energy is again converted into useful work through mechanical mechanism of the engine. 

 
CONSTRUCTION DETAILS 
 
• Cylinder: - It is a cylindrical vessel or space in which the piston makes a Reciprocating 
produces. 
 
• Piston: - It is a cylindrical component fitted into the cylinder forming the moving boundary of 
combustion system. It fits in cylinder perfectly. 
 
• Combustion Chamber: - It is the space enclosed in the upper part of cylinder, by the cylinder 
head & the piston top during combustion process. 
 
• Inlet Manifold: - The pipe which connects the intake system to the inlet valve of engine. 
 
• Exhaust Manifold: - The pipe which connects the exhaust system to the exhaust valve of 
engine. 
 
• Inlet / Exhaust Valves: - They are provided on the cylinder head to head to regulate the 
charge coming into or going out of the chamber. 
 
• Spark Plug: - It is used to initiate the combustion process in S.I engines. 
 
• Connected Rod: - It connects piston & the crank shaft. 
 
• Crank Shaft: - It converts the reciprocating motion of the piston into useful rotary motion of 
output shaft. 
 
• Cam Shaft: - It controls the opening & closing of the valves. 
 
• Cam: - They open the valves at the correct tunes. 
 
• Carburetor: - Used in S.I engine for atomizing & vaporizing and mixture it with air in varying 
proportion. 
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FOUR STROKE CI ENGINES (Diesel) 
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FOUR STROKE (S.I) ENGINE (Petrol) 

In a four stroke engine, the cycles of operations is completed in 4 strokes of piston or 2 
revolution of crank shaft. Each stroke consists of 180° & hence the fuel cycle consists of 720° of 
crank rotation. The 4-Strokes are:  
• SUCTION OR INTAKE STROKE: - In starts at, when the piston is at top dead center &about to 
move downwards. The inlet valve is open at that time and exhaust valve is closed due to 
suction created by the motion of the piston, towards the bottom dead center, the charge 
containing air fuel mixture is drawn into the cylinder. When the piston reaches BDC the suction 
stroke ends and inlet valve is closed. 
• COMPRESSION STROKE: - The charge taken into the cylinder during suction stroke is 
compressed by return stroke of piston. During this stroke both the valves are closed. The 
mixture which fills the entire cylinder volume is now compressed into the clearance volume. At 
the end, the mixture is ignited with the help of electrode of spark plug. During the burning 
process the chemical energy of fuel is converted to heat energy. The pressure is increased in 
the end due to heat release. 
• EXPANSION STROKE: The burnt gases escape out and the exhaust valve opens but inlet valve 
remaining closed the piston moves from BDC to TDC and sweeps the burnt gases out at almost 
atmospheric pressure. The exhaust valve gets closed at the end of this stroke.  
• EXHAUST STROKE: - During the upward motion of the piston, the exhaust valve is open and 
inlet valve is closed. The piston moves up in cylinder pushing out the burnt gases through the 
exhaust valve. As the piston reaches the TDC, again the inlet valve opens and fresh charge is 
taken in during next downward movement of the piston and the cycle is repeated. 
 
FOUR STROKE CI ENGINES (Diesel) 

 
In four strokes C.I. Engine compression ratio is from 16 to 20. During suction stroke air is 

inducted. In C.I. engines high pressure. Fuel pump and injectors are provided to inject the fuel 
into combustion chamber and ignition chamber system is not necessary. 
 

➢ SUCTION: - During suction stroke, air is inducted through inlet valve. 
 

➢ COMPRESSION: - The air inducted is compressed into the clearance volume. 
 

➢ EXPANSION: - Fuel injection starts nearly at the end of the compression stroke. The rate 
of injection is such that the combustion maintains the pressure constant inspired of 
piston movement on its expansion stroke increasing the volume. After injection of fuel, 
the products of combustion chamber expand. 
 

➢ EXHAUST: - The piston traveling from BDC to TDC pushes out the products of 
combustion out of cylinder. 
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OBSERVATION AND CALCULATION-  

 

Sl. no 

Area of 

section  

(mm²) 

Time  

(sec) 

Actual 

discharge, -Qa 

(m3/s) 

Velocity 

(m/s) 

Velocity 

head v²/2g 

(m) 

Pressure 

head p1/w 

(m) 

Total head 

v²/2g + p1/w 

(m) 

 

1 

       

  

   2 

       

 

3 

       

 

4 

       

 

5 
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EXP NO.1 

DATE- 
CLOSED CIRCUIT BERNOULLI'S THEOREM APPARATUS  

AIM - 

     To prove the Bernoulli’s theorem using closed circuit Bernoulli’s theorem apparatus.  

APPARATUS REQUIRED – 

 Supply tank, Measuring tank, Sump tank, Duct, Supply pump set 

PRINCIPLE -  

     According to Bernoulli’s theorem, in steady continuous liquid flow, the total head along the 

flow is the same at all points. I.e. the sum of datum head (z) pressure head (p/w) and velocity 

head (v2/2g) is constant at different points.  

P1/ w + v1²/2g + z1 = p2/w + v2²/2g + z2 

FORMULAS- 

Velocity = Qa / A 

Actual discharge, Qa = a h/t 

Where,  

a = Area of measuring tank in meter² 

h = Rise of water level (say 5cm) in meter 

t = Time for rise of water level in seconds  

A = Area of cross section of duct in meter² 

PROCEDURE - 

1. Start the pump  

2. Open the inlet valve and maintain the head constant.  

3. Adjust the outlet gate valve and fix the piezometer head at duct.  

4. Measure the time for rise of water level and note down the pressure head.  

5. Adjust the head and repeat the procedure. 

RESULT 

The total head of Bernoulli’s apparatus is a constant value. So that the Bernoulli’s theorem is 

proved. 
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OBSERVATION AND CALCULATIONS – 

 

Sl. 

No 

Hook gauge reading 

(m) 

Actual 

discharge, Qa 

(m³/sec) 

Time for 

raise of 

water level,  

t (sec) 

Theoretical 

discharge, Qt 

(m³/sec) 

Co-efficient of 

discharge, Cd = 

Qa / Qt 

 Initial Final Depth Qa t Qt Cd 

1        

2        

3        

4        

5          
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EXP NO.2 

DATE: 

 
APPARATUS FOR DETERMINATION OF CO-EFFICIENT OF DISCHARGE OF NOTCHES 

AIM - 

    To determine the co-efficient of discharge of notches (termed as notch tank apparatus) and 

calibrate the notches.  

APPARATUS REQUIRED - 

1) Notch tank, Notch plates, Hook gauge, Measuring tank, Stop watch 

FORMULAS - 

1) Co-efficient of discharge, Cd = Qa / Qt  

2) Actual discharge, Qa = A h/ t     in m³/sec 

Where,  

A = Area of measuring tank = 30*30=900 cm²= 0.09 m2 
h = Raise of water level in meter = 5cm =0.05m 
t = Time for rise of water level in seconds  
 
3) The theoretical discharge is calculated by noting the 'head' (H) over the notch plate, 

measured with the help of hook gauge. For different types of notch plates, different formulas 

should be used to calculate the theoretical principles of flow. 

a) For a rectangular notch,  

    Qt = 2/3 *√𝟐𝒈𝑩𝑯³/² 

Where,   

Qt = Theoretical discharge in m3/sec 
B   = Breadth of the notch in meter 
H = Head of water over the notch in meter 
g   = Acceleration due to gravity = 9.81 m/s2 
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b) For a 'V' notch,  

Qt = 8/15√2𝑔 H 5/2 tan 𝜃/2 

Where,  
Qt = Theoretical discharge in m3/sec 
H   = Head of water over the notch in meter  
g   = Acceleration due to gravity = 9.81 m/sec2 
𝜃   = Angle of the notch = 60 degree 
 
c) For a Trapezoidal notch,  

Qt = (2/3 B + 8/15 tan 0/2 H) 2g H3/2 

Where,  
Qt = Theoretical discharge in m3/sec 
H = Head of water over the notch in meter  
B = Breadth of the notch in meter 
g = Acceleration due to gravity = 9.81 m/sec² 
 𝜃  = Angle of the notch 
 
PROCEDURE - 

(1) Select the notch plate and fix it with water tight at the notch holder.  

(2) Open the inlet valve to the desired value of flow.  

(3) Measure the height over the notch with hook gauge.  

(4) Note the time for raise of water level in measuring tank.  

(5) Repeat the experiment at different flow rate by adjusting the inlet gate valve.  

(6) Also repeat the experiment with other notches. 

 

RESULT 

The average coefficient of discharge of the given V- notch apparatus is =…………………. 
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OBSERVATION AND CALCULATION- 

 

Sl. No Differential head in 

mm of mercury 

Time for 

10cm raise of 

water level 

Actual 

discharge , Qa 

Theoretical 

discharge , Qt 

Co-efficient of 

discharge , Cd 

 h 1 

(mm) 

h 2  

(mm) 

H  

(mm) 

sec m³/sec m³/sec  

1        

2        

3        

4        

5        
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EXP NO.3 

DATE- 
VENTURIMETER TEST RING 

AIM-  

To determine the co-efficient of discharge using venturimeter test rig and also plot the graph 

between Cd vs H. 

APPARATUS REQUIRED- 

Venturimeter, piping system, Measuring tank, Differential manometer 

FLOW METERS- Venturimeter: 20mm, 25mm 

Sl. No Venturimeter size Throat diameter 

1. 20mm 11.83 

2. 25mm 14.79 

FORMULAS- 

1) Co-efficient of discharge, Cd = Actual discharge (Qa) / Theoretical discharge (Qt) 

2) Actual discharge, Qa = A*h /t   m³/sec 

Where, 
    A = Area of measuring tank in meters. 
    h = Rise of water level in meters (say 5cm) 
    t = Time in seconds for raise of water level (say 10 cm) 
 

3) Theoretical discharge, Qt = √(2𝑔ℎ) ∗(a1
 x a2) / √ (a1

2 - a2
2) 

 
Where, 
   H = Differential head of manometer in mm 
   a1 = Area of the pipe 
   a2 = Area of the venture throat  
   g = Acceleration due to gravity (9.81) m/sec² 
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PROCEDURE- 

1. Close all the valves (venturimeter pipeline & Manometer) 

2. Select the venturimeter pipeline in which you wanted to conduct the experiment and keep 

the valve open. 

3. Open the inlet valve. 

4. Open the needle valves of the manometer and venturimeter (make sure while taking 

readings that the manometer is properly primed .Priming is filling the manometer upper part 

and the connecting pipes with water venting the air from the pipes.) 

5. Adjust the control valves kept at the exit side of the venture to a desired flow rate and 

maintain the flow steadily. 

6. Note down the readings of manometer and time for 5cm rise in measuring tank. 

7. Adjust the gate valve and repeat the experiment. 

 

RESULT 

Determined the coefficient of discharge using venturimeter test ring 

Average value of coefficient of discharge (Cd) = ………… 
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OBSERVATION AND CALCULATION 

 

Sl.

No 

Suction head Delivery 

head 

Total 

Head 

Time 

for 

5cm 

rice 

Time 

for 5 

blinks 

Discharge Input 

power 

Output 

power 

Efficiency 

 mm of 

Hg 

m of 

water 

Kg/c

m² 

m of 

water 

m sec sec m³/sec w w % 

1            

2            

3  

 

          

4            

5            
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EXP NO.4 

DATE- 
EFFICIENCY TEST ON CENTRIFUGAL PUMP 

AIM-  

To determine the constant speed characteristics of the given pump set and plot the following 

graphs. 

1) Input Vs Discharge 2) Total head Vs discharge 3) Efficiency Vs discharge 

APPARATUS REQUIRED- 

Centrifugal pump set, Pressure and vacuum gauges, Energy meter, Stop watch, Tachometer 

PRINCIPLE- 

The pump is connected with constant speed motor and the total head (H) and power input (Pi) 

are noted for different discharge (Q) of the pump ranging from ‘0 to the maximum’. 

The output power is determined by, 

Po= p g Q H (w= p g Q) 

Therefore, Po = WH in watts 

Where,  

              p = Mass density of water in kg/m³ 
              g = Acceleration due to gravity = 9.81 m/sec² 
             Q = Actual discharge in m³/sec 
             H = Total head in meter = Suction head + Delivery head 

 

Suction head = vacuum gauge reading * ((13.6-1)/1000), meters of water 
Delivery head = Pressure gauge reading * 10.33 meters of water 
Discharge, Q = Ah / t 
 
Where,   
            A = Area of the collecting tank in m² 
            h = Rise of water in tank 
             t = Time for 5cm rise of water in sec 
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Input power, Pi = x/t * 3600* 1/3200 in watts 

 
Where, 

             X = No.of blinking of energy meter (5) 
              t = Time for 5 blink of energy meter in sec 

Efficiency = Po/Pi *100 % 

PROCEDURE- 

1. Note down the internal dimensions of collecting tank, energy meter constant and distance 

between pressure gauge and vacuum gauge. 

2. Keeping the delivery valve close and prime the pump. So that the suction pipe, casing and the 

portion of delivery pipe are completely filled with water. 

3. Start the motor and then open the delivery valve fully. 

4. Allow the flow to stabilize and measure the discharge. 

5. Note down pressure , vacuum gauge , energy meter reading and time taken for ‘ h ‘ meter 

raise in collecting tank. 

6. Change the opening of delivery using valve. 

7. Repeat the step for different openings of the valve. 

 

RESULT 

Determined the maximum efficiency of the given pump and plotted the following graphs. 

• Input Vs Discharge 

• Total Head Vs Discharge 

• Efficiency Vs Discharge 

Maximum efficiency of the centrifugal pump = ………………… 
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OBSERVATION AND CALCULATION- 

 

Sl.

No 

Suction head Delivery head Total 

Head 

Time 

for 

5cm 

rice 

Time 

for 5 

blinks 

Discharge Input 

power 

Output 

power 

Efficiency 

 mm of 

Hg 

m of 

water 

Kg/cm

² 

m of 

water 

m sec sec m³/sec w w % 

1            

2            

3            

4            

5            

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

  



Department Of Mechanical Engineering 

 

                               Mechanical Engineering lab                                                 41 

 

EXP NO.5 

DATE- 
EFFICIENCY TEST ON RECIPROCATING PUMP 

AIM-  

To determine the maximum efficiency of the given Reciprocating pump and plot the following 

graphs. 

1) Head Vs Discharge 2) Head Vs Output power 3) Head Vs Efficiency 

APPARATUS REQUIRED- 

Reciprocating pump set, Energy meter, Stop watch, Pressure and vacuum gauges 

PRINCIPLE- 

The pump is connected with constant speed motor and the total head (H) and power input (Pi) 

are noted for different discharge (Q) of the pump ranging from ‘0 to the maximum’. 

The output power is determined by, 

Po= p g Q H (w= p g Q) 

Therefore, Po = WH in watts 

Where,  

              p = Mass density of water in kg/m³ 
              g = Acceleration due to gravity = 9.81 m/sec² 
             Q = Actual discharge in m³/sec 
             H = Total head in meter = Suction head + Delivery head 
 
Suction head = vacuum gauge reading * ((13.6-1)/1000), meters of water 

Delivery head = Pressure gauge reading * 10.33 meters of water 

Discharge, Q = Ah / t 

Where,   
            A = Area of the collecting tank in m² 
            h = Rise of water in tank 
             t = Time for 5cm rise of water in sec 
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Input power, Pi = x/t * 3600* 1/3200 in watts 
Where, 

             x = No.of blinking of energy meter (5) 

             t = Time for 5 blink of energy meter in sec 

Efficiency, = Po/Pi *100 %  

PROCEDURE- 

1. Note down the internal dimensions of collecting tank, energy meter constant and distance 

between pressure gauge and vacuum gauge. 

2. Keeping the delivery valve open and drive the pump. So that the suction pipe and the piston 

of delivery valve are completely filled with the water. 

3. Start the motor and then adjust the delivery valve. 

4. Allow the flow to stabilize and measure the discharge. 

5. Note down pressure , vacuum gauge , energy meter reading and time taken for ‘ h ‘ meter 

raise in collecting tank. 

6. Change the opening of delivery using valve. 

7. Repeat the step for different openings of the valve. 

 

RESULT 

Determined the maximum efficiency of the given pump and plotted the following graphs. 

• Head Vs Discharge 

• Head Vs Output power 

• Head Vs Efficiency 

Maximum efficiency of the reciprocating pump = ………………… 
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OBSERVATION AND CALCULATIONS – 

 

Sl.no  Load Speed  Brake 

power  

Time for 

10ml of fuel 

consumption  

Total fuel 

consumption  

Specific fuel 

consumption  

Brake 

thermal 

efficiency  

 W1 W2 W N B.P T TFC SFC mbt 

 Kg Kg Kg rpm Kw Sec Kg/hr. Kg/kw.h % 

1          

2          

3          

4          

5          
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EXP NO.6 

DATE- 
PERFORMANCE TEST ON FOUR STROKE DIESEL ENGINE  

AIM - 

   To conduct a test on four stroke single cylinder diesel engine. Determine the brake power, 

Total fuel consumption, Specific fuel consumption and Brake thermal efficiency and draw 

various characteristic curves.  

APPARATUS REQUIRED - 

Four stroke diesel engine, Brake dynamometer, Tachometer, Stop watch  

GENERAL DESCRIPTION - 

1. Diesel engine:- 

A single cylinder four stroke vertical water cooled diesel engine is selected for the experimental 

purpose.  

Engine specifications:- 

MAKE = KIRLOSKAR 

TYPE   = AVI 

BORE = 80mm 

STROKE = 1110mm 

SPEED = 1500rpm 

BHP = 5 

CUBIC CAPACITY = 553 CC 

COMPRESSION RATIO = 16.5: 1 

ORIFICE PLATE DIAMETER = 15mm 

ORIFICE PLATE CD = 0.6 

2. Rope brake arrangement:- 

 Rope brake arrangement is provided to load the engine. The brake drum is of 300mm dia, 

fitted on the engine shaft. The arrangement is complete with rope spring balance and set of 

dead weight for conducting test. Necessary cooling water arrangement is also provided to 

brake drum.  
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3. Fuel input measuring arrangement  

It consists of a fuel tank of about 5L capacity mounted on the stand. A 100 ml burette and 3 
ways valve arrangement is provided for input fuel measuring.  

PROCEDURE -  

1. Before starting make sure that fuel tank and fuels is cleaned by fuel oil and are free from 
foreign matter.  

2. Check the lubrication oil level and fuel before starting.  

3. Fill the fuel tank with high speed diesel oil to the required quantity.  

4. Allow the cooling water to the engine and brake drum.  

5. Start the engine by cranking and active the decompression lever and allow it to run for about 
10min at the rated speed.  

6. Note down the following reading at no load.  

7. Time taken for 10cc of fuel consumption.  

8. Speed of rotating brake drum is taken by using tachometer. 

9. A mass 'm' kg is added to the engine by tightening the hand wheel to the brake drum.  

10. The speed and time taken are noted using the tachometer and stop watch respectively.  

11. The brake output power, Total fuel consumption, Specific fuel consumption and thermal 
efficiency are calculated using formula as given under calculation and entered in the table.  

12. For stopping the engine, remove all external loads on the engine.  

15. Push the rack operating lever toward the fuel pump and hold in that position until engine 
stops.  

RESULT - 

 The performance test on four stroke diesel engine was carried out and the results are 

tabulated here.  

The average Total fuel consumption      = ……………………….. 

The average Specific fuel consumption = ………………………... 

The average brake thermal efficiency     = ……………………….. 
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VISION OF THE INSTITUTE 

  

MISSION OF THE INSTITUTE 

 

 

 

To create new ideas and innovators in engineering technology and train the 
students professionally for the new challenging industry. 

To Generate New Engineering knowledge in community and promote academic 
self-growth for the students and society. 


