
EXPERIMENT NO.1 
 

AIM OF THE EXPERIMENT: To verify Bernoulli’s theorem. 
APPARATUS REQUIRED:  

Sl.No Name of the Apparatus Specification Quantity 
01 Bernoulli’s Apparatus test 

rig 
 01 

02 Stop watch Digital type 01 
03 Steel rule L=30cm 01 

THEORY:- 
Steady State Condition 

 
 

    
Pressure Head Kinetic Head   Potential head 

 

    (p/𝜌 g)                 V2/2g)      (z)   
    

 

      
 
 TOTAL HEAD(H) 

CONSTANT 
Total Head(H)=P/ρg+ V²/2g +Z= constant 

Where, P/g = Pressure head, in meter 
V²/2g = Velocity or kinetic head, in meter  
Z = Potential head, in meter 

 
 



PROCEDURE:- 
 Measure the area of conduit at various gauge points. 
 Open the supply valve and adjust the flow so that the water level in the inlet 

tank remains constant. 
 Measure the height of water level (above the arbitrarily selected plane) in 

different piezometric tubes with the help of steel rule. 
 Measure the discharge of the conduit with the help of measuring tank. 
 Note the time duration by stopwatch from beginning of initial flow to end 

of the flow.  
 Repeat the steps for two more readings. 

TECHNICAL SPECIFICATION:- 
 Length of the discharge tank(l)= 30cm 
 Breadth of the discharge tank(b) = 30cm 
 Area of the measuring tank (a) = l x b =30 * 30= 900 cm2 

OBSERVATIONS:- 
 Depth of water collected in discharge tank, h = 5 cm 
 Volume of water collected in the tank, q = a x h = 4500 cm3 
 Time of collection (t) =30 sec 

CALCULATION TABLE:- 
Tube 

no 
Area of 
flow of 
tubes,  
A in  
(cm2) 

Discharge, 
Q = q/t        in 
(cm3/s) 

Velocity 
of flow V 
in cm/s 
V= Q/A 

Velocity 
Head , 
V²/2g 
in cm 

Pressure 
Head , 
P/ρg 
in  cm 

Datum 
Head 
Z, in cm 

Total 
Head(H)= 
P/ρg+ V²/2g 
+Z  (m) 

Remark 

(v +vi + 
vii) 

(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix) 
01 14 150 10.71 0.058 23 3.5 26.558  
02 12 150 12.5 0.079 22.5 3.0 25.579  
03 10 150 15 0.114 22 2.5 24.614  
04 8 150 18.75 0.179 21.5 2.0 23.679  
05 10 150 15 0.114 22 2.5 24.614  
06 12 150 12.5 0.079 22.5 3.0 25.579  
07 14 150 10.71 0.058 23 3.5 26.558  

 
CONCLUSION  

Hence we have successfully verified Bernoulli’s Theorem and we see that the total 
head in all the sections of the Bernoulli’s apparatus test rig is constant. The slight 
variation (if any) is due to losses. 

 
 
 
 
 
 

 
 
 



EXPERIMENT NO.2 
 

AIM OF THE EXPERIMENT:- 
 To determine the co-efficient of discharge (Cd) from venturi meter. 
 

APPARATUS REQUIRED:- 
SL.NO EQUIPMENT SPECIFICATION QUANTITY 

01 Venturi meter test rig  01 
02 Stopwatch Digital 01 
03 Steel Rule L=30cm 01 

 
THEORY:- 
 A venturi meter is an instrument used to measure the rate of 
discharge at different sections of the pipe line. A venturi meter consists of 3-
parts:- 

 Converging section 
 Throat section 
 Divergent Section 

Co-efficient of discharge, Cd=
Qact
Qth

 

 
Where, Qact =

୪×ୠ×୦

୲
  l=length of discharge tank 

    b=breadth of discharge tank 
    h=height of of discharge tank 
    t= time taken in sec. 
 

Qth =
୅ଵ×୅ଶ×ඥଶ୥ୌ

(√୅ଵమି୅ଶమ)
  Where,A1=inlet area of venturi meter 

      A2=Outlet area of venturi meter
          
      

EXPERIMENTAL PROCEDURE:- 
 Set the manometric pressure tube to atmospheric pressure by opening 

the upper valve 
 Now the supply of water may be controlled by the stop valve. 
 One of the valves of any pipe may be opened and close all of other 

three valves/pipes. 
 Note the discharge reading for the particular flow by measuring the 

height of the discharge tank. 
 Note the time taken by stopwatch for the particular flow. 
 Note the reading for the pressure head from the U-tube manometer, 

with its corresponding reading of discharge. 
 Now take three readings for this pipe and calculate Cd for that 

instrument using formula given above. 
 Now close this valve and open another valve having different diameter 

pipe and repeat this procedure as mentioned above. Three such 
readings also taken and calculate Cd. 

 Similarly take readings for all other diameter pipe and calculate Cd in 
each case. 

 



TECHNICAL SPECIFICATION:- 
 Length of discharge tank, l=40cm=0.4m, 
          Breadth of the discharge tank, b=30 cm=0.3m 
 Height of discharge tank, h=100cm = 0.10m, 
           Inlet dia of Venturimeter, D1=2.5cm = 0.025 m 
 Inlet Area(A1) =π/4 x (D1)2 = π/4 x (0.02)2 = 0.000490 m2 
 Outlet dia of venturimeter(throat dia), D2=1.25cm =0.0125 m 
 Outlet Area(A2) = π/4 x (D2)2 = π/4 x (0.01)2 = 0.000122 m2 
 Specific gravity of mercury(Sg) = ఘு௚

ఘுଶ଴
=ଵଷ଺଴଴

ଵ଴଴଴
=13.6 

 Specific gravity of water(So) = ఘுଶ଴
ఘுଶ଴

=ଵ଴଴଴

ଵ଴଴଴
=1 

 
CALCULATION TABLE:- 
SL 
NO. 

MANOMETER READI NG 
(m) 

 
 

TIME FOR 
10cm rise 
(Second) 

Qact =
𝐥×𝐛×𝐡

𝐭
 

 
    (m3/sec) 

Qth= 
𝐀ଵ×𝐀ଶ×ඥଶ𝐠𝐇

(√𝐀ଵమି𝐀ଶమ)
 

 
     (m3/sec) 

Cd=Qact/Qth Avg  Cd 

Net head(H)= 
(m) 

01 0.037 35 0.000342 0.000382 0.895  
 

0.9348 02 0.050 
 

27 0.000432 0.000444 0.9729 

03 0.072 24 0.000500 0.000534 0.9363 

 
 
CONCLUSION  
 From the above experiment we have calculated the co-efficient of 
discharge (Cd) of venturimeter to be 0.9348. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EXPERIMENT NO. 3 
 

AIM OF THE EXPERIMENT:- 
 To determine the Cc, Cv, Cd from orifice meter. 

   APPARATUS REQUIRED:-  
SL.NO EQUIPMENT SPECIFICATION QUANTITY 

01 Orifice meter test rig  01 
02 Stopwatch Digital 01 
03 Steel Rule L=30cm 01 

THEORY: 
             An orifice plate is a device used for measuring the volumetric flow rate. It uses the same 

principle as a Venturi nozzle, namely Bernoulli's principle which states that there is a 
relationship between the pressure of the fluid and the velocity of the fluid. When the velocity 
increases, the pressure decreases and vice versa. An orifice plate is a thin plate with a hole in 
the middle. It is usually placed in a pipe in which fluid flows. When the fluid reaches the orifice 
plate, with the hole in the middle, the fluid is forced to converge to go through the small hole; 
the point of maximum convergence actually occurs shortly downstream of the physical orifice, 
at the so-called vena contracta point. As it does so, the velocity and the pressure changes. 
Beyond the vena contracta, the fluid expands and the velocity and pressure change once again. 
By measuring the difference in fluid pressure between the normal pipe section and at the vena 
contracta, the volumetric and mass flow rates can be obtained from Bernoulli's equation. 
Orifice plates are most commonly used for continuous measurement of fluid flow in pipes. This 
experiment is process of calibration of the given orifice meter. 

 

 
 

Procedure: 
N.B.: Keep the delivery valve open while start and stop of the pump power supply. 
1. Switch on the power supply to the pump. 
2. Adjust the delivery flow control valve and note down manometer heads (h1, h2) and time 

taken for collecting 10 cm rise of water in collecting tank (t). (i.e. Initially the delivery side flow 
control valve to be kept fully open and then gradually closing.) 

3. Repeat it for different flow rates 



4. Switch off the pump after completely opening the delivery valve. 
Calculation: 

 
Tabulation: 
Inlet Dia. D = 25 mm = 0.025 m 
 Orifice Dia. d = 12.5 mm= 0.0125 m 
Measuring area in collecting tank, A = 0.4 x 0.3 m2= 0.12 m2 
Inlet area, a1 = 0.00049 m2 
Orifice area, a2 = 0.000122 m2 

SL 
No. 

Manometer 
Reading (in m) 

Time for 
10cm 

rise 
t 

Actual 
Discharge 

Qa 

Theoritical 
Discharge 

Qt 

Coefficient 
of 

Discharge 
Cd 

Avg  
Cd 

second m3/sec m3/sec   
1 0.102 28.91 0.000415 0.000636 0.652  

0.648 2 0.146 23.39 0.000502 0.000761 0.659 
3 0.210 20.72 0.000579 0.000912 0.634 

 
CONCLUSION  
 From the above experiment we have calculated the co-efficient of 
discharge (Cd) of orifice meter to be 0.648. 



EXPERIMENT NO.4 

AIM OF THE EXPERIMENT: 
     To determine the overall efficiency of a centrifugal pump by measuring the 
input power and output power. 
APPARATUS REQUIRED: 

 Centrifugal pump test rig 
 Motor with energy meter 
 Stopwatch 
 Pressure gauges (delivery and suction) 
 Measuring tank 
 Flow control valve 

THEORY: 
     A centrifugal pump converts mechanical energy from a motor into 
hydraulic energy of water. 

 
PROCEDURE: 
1. Check for proper priming of the centrifugal pump. 
2. Start the pump and allow it to run until steady flow is established. 
3. Fully open the delivery valve; then gradually close it to set required discharge. 



4. Measure: 
a) Delivery head from pressure gauge 
b) Suction head (if provided) 
c) Time taken to collect water in the measuring tank 
d) Wattmeter/voltmeter-ammeter readings 

 
CALCULATION: 

 

 



PRECAUTIONS 
 Ensure pump is properly primed before starting. 
 Avoid running the pump without water. 
 Keep suction line air-tight. 
 Take all readings at steady state. 
 Do not operate the pump against a closed valve for a long time. 

CONCLUSION: 
     The overall efficiency of the centrifugal pump is found to be between 
40% – 60% (typical range), depending on operating conditions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EXPERIMENT NO. 5 
 

AIM OF THE EXPERIMENT: 
     To calibrate the given pressure gauge using a dead-weight pressure tester 
and determine the error at different pressures. 
APPARATUS: 

1. Dead-weight pressure gauge tester 
2. Test pressure gauge 
3. Set of dead weights 
4. Hydraulic oil 

THEORY: 

 

 
CALCULATIONS: 

 



 
TABULATIONS: 

 
PRECAUTIONS: 

 Remove air from system (bleeding). 
 Rotate piston for free floating. 
 Place weights gently. 
 Take ascending and descending readings. 

CONCLUSION: 
The pressure gauge was calibrated using a dead-weight tester. 
Maximum error observed = +0.08 bar. 
Gauge shows a slight positive deviation. 
 
 
 
 
 
 
 
 
 



EXPERIMENT NO. 6 

 



 



TABULATION: 

 

 
CONCLUSION: 
     Hence, we have successfully found the value of efficiency of Francis turbine. 
 
 
 



EXPERIMENT NO. 7 
 

AIM OF THE EXPERIMENT 
     To determine the coefficient of friction (Darcy friction factor 𝑓) for flow 
through a pipe using measured flow and pipe data, and to compute the head loss 
due to friction. 
APPARATUS 

 Pipe test section (length 𝐿, diameter 𝐷) 
 Volumetric flow measurement device / flowmeter or collecting tank & 

stopwatch 
 Pressure taps / manometer (optional) 
 Stopwatch, measuring tape, thermometer 
 Fluid: water (assumed at 20 °C for worked example) 

THEORY 

 
CALCULATIONS: 

 
 
 
 
 
 
 



STEP BY STEP CALCULATIONS 
Step 1 — Cross-sectional area 𝑨 

 
Step 4 — Head loss due to friction 𝒉𝒇 

 
 
 
 
 
 
 
 
 



PROCEDURE: 

 
CONCLUSION 

 Mean velocity  
 Reynolds number Re ≈ 5.07 × 10ସ(turbulent) 
 Friction head loss ℎ௙ ≈ 0.252 mover 𝐿 = 10 m 


