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CALIBRATION OF ROTAMETER
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 EXP NO: 01
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 DATE:
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 AIM
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To determine the percentage error in Rotameter with the actual flow rate.
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 APPARATUS REQUIRED
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1. Rotameter (0 – 10 LPM range)
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2. Single phase mono block pump set (0.5 HP, 1440 RPM)

[image: image306.jpg]


[image: image307.jpg]


[image: image308.jpg]


[image: image309.jpg]



3. Reservoir tank arrangement.
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4. Measuring tank arrangement.

5. Piping System ‘
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PROCEDURE
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1. Switch on the motor and the delivery valve is opened

2. Adjust the delivery valve to control the rate in the pipe
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3. Set the flow rate in the Rotameter, for example say 50 liters per minute 4. Note down the time taken for 10 cm rise in collecting tank
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5. Repeat the experiment for different set of Rotameter readings 6. Tabular column is drawn and readings are noted
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7. Graph is drawn by plotting Rotameter reading Vs percentage error of the Rotamete]
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 FORMULAE
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ACTUAL DISCHARGE
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Actual rate of flow Qact = Ah/t m3/sec
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Where A = Area of the measuring tank in ‘m2 ‘ h = Difference in levels of water in ‘m’ x (10- 2)
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t = Time taken for 10 cm rise of water level in collecting tank in ‘Seconds’
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CONVERSION
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Actual flow rate (lit / min), Qact = Qact x 1000 x 60 lit /min
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Percentage error of Rotameter =
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Rotameter reading ~ Actual/ Rotameter readihg x 100 % = (R ~ Qact )/ R x 100
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 GRAPH:
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Rotameter reading Vs percentage error
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 ROTAMETER APPARATUS
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Internal area of measuring tank = 0.3 x 0.2 m2.
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 RESULT
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The percentage error of the Rotameter was found to be………….….%
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FLOW THROUGH VENTURIMETER
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EXP NO: 2
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DATE:
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 AIM:
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To determine the coefficient of discharge for liquid flowing through venturimeter.
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 APPARATUS REQUIRED
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1) Venturimeter 
2) Piping system 
3) Measuring tank 
4) Sump tank 
5) Differentia Manometer 
6) Supply pump set
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 PROCEDURE
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1) While taking reading, close all the Ball valves in the pressure feed pipes except the two (downstream and upstream) Ball valves which directly connect the manometer to the required flow meter for which the differential head is to be measured.
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2) Make sure while taking reading that the manometer is properly primed.
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3) Priming is the operation of filling the upper part of the manometer and the connecting pipes with water and venting air from the pipes.
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4) First open the inlet gate valve of the apparatus.
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5) Adjust the control valves kept at the exit end of the apparatus to a desired flow rate and maintain the flow steadily.
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6) Note the time required for 100mm rise in measuring tank and manometer reading.

[image: image649.jpg]


[image: image650.jpg]


[image: image651.jpg]


[image: image652.jpg]



7) Take reading for different flow rates
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 FORMULA
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ACTUAL DISCHARGE
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Actual rate of flow Qa = Ah/t m3/sec
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`
Where A = Area of the measuring tank in ‘m2 ‘
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h = Difference in levels of water in ‘m’ x (13.6 - 1) t = Time in ‘seconds’
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THEORITICAL DISCHARGE
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The Theoretical discharge through an orifice meter is given by the following formula. Qt= k √H m3/sec. The above equation is simplified from the formula.
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Qt= a1a2√2gH/√ a12a22
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Where a2√2g/√1-m2
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a2= Area of Orifice in ‘m2’ m = Area ratio = a2/a1
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h = Differential head of manometer in ‘meters’ g = Acceleration due to gravity (9.81m/sec2) a1= Inlet Area of Venturimeter in ‘m
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CO-EFFICIENT OF DISCHARGE
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Co- efficient of discharge = Q a / Q t (no units)
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The venturimeter is designed for the following area and diameter ratios
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The flow constants are given below for the venturimeter.
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VENTURIMETER TEST RIG DETAILS
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Size of Venturimeter d1 = 25mm
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Throat diameter d2 = 14.79mm
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Area ratio a2/a1 = 0.35
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Measuring area in collecting tank A = (0.3 x 0.3) m2
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Kvalue=a2√2g/√1-m2
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 RESULT
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The co efficient of discharge through Venturimeter is ………
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FLOW THROUGH ORIFICEMETER

[image: image974.jpg]


[image: image975.jpg]


[image: image976.jpg]


[image: image977.jpg]


[image: image978.jpg]



[image: image14.jpg]


 EXP NO: 03
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DATE:
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 AIM
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To determine the co-efficient discharge through orifice meter
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 APPARATUS REQUIRED
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1) Orifice meter 
2) Piping system.

3) Measuring tank.

4) Sump tank.

5) Differential Manometer. 

6) Supply pump set.
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 PROCEDURE
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`1) While taking reading, close all the Ball valves in the pressure feed pipes except the two (downstream and upstream) Ball valves which directly connect the manometer to the required flow meter for which the differential head is to be measured.
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2) Make sure while taking reading that the manometer is properly primed.
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3) Priming is the operation of filling the upper part of the manometer and the connecting pipes with water and venting air from the pipes.
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4) First open the inlet gate valve of the apparatus.
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5) Adjust the control valves kept at the exit end of the apparatus to a desired flow rate and maintain the flow steadily.
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6) Note the time required for 100mm rise in measuring tank and manometer reading. Take reading for different flow rates.[image: image1056.jpg]
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  FORMULA
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            ACTUAL DISCHARGE
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Actual rate of flow Qa = Ah/t m3/sec
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Where A = Area of the measuring tank in ‘m2 ‘
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h = Difference in levels of water in ‘m’ x (13.6 - 1) t = Time in ‘seconds’
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THEORITICAL DISCHARGE
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The Theoretical discharge through an orifice meter is given by the following formula

                Qt= k √H m3/sec
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The above equation is simplified from the formula.
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Qt= a1a2√2gH/√ a12a22
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Where a2√2g/√1-m2
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a2= Area of Orifice in ‘m2’ m = Area ratio = a2/a1
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h = Differential head of manometer in ‘meters’ g = Acceleration due to gravity (9.81m/sec2) a1= Inlet Area of orificemeter in ‘m2’
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 CO-EFFICIENT OF DISCHARGE
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Co- efficient of discharge = Q a / Q t (no units) This orifice meter is designed for the following area and diameter ratios. The flow constants are given below for the Orifice meter
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 ORIFICEMETER TEST RIG DETAILS
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Size of orifice meter inlet d1 = 25mm
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Orifice meter diameter d2 = 16.77mm
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Area ratio a2/a1 = 0.45
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Measuring area in collecting tank A = 0.3 x 0.3m2
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K value = a2√2g/√1-m2
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 RESULT
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The co efficient of discharge through orifice meter is ……
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 FLOW THROUGH VARIABLE DUCT AREA-BERNOULLI’S EXPERIMENT
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 EXP NO: 04
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 DATE:
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 AIM
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To verify the Bernoulli’s theorem.
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 APPARATUS USED
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1) A supply tank of water a tapered inclined pipe fitted with no. of piezo-meter tubes point,
 2) Measuring tank
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3) Scale

4) Stop watch.
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 THEORY
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Bernoulli’s theorem states that when there is a continues connection between the particle of flowing mass liquid, the total energy of any sector of flow will remain same provided there is no reduction or addition at any point.
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 FORMULA USED
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H1= Z1+ p1/w + V12/2g
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H2= Z2+ p2/w + V22/2g
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 PROCEDURE
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Open the inlet valve slowly and allow the water to flow from the supply tank.
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2. Now adjust the flow to get a constant head in the supply tank to make flow in and out flow equal. 
3. Under this condition the pressure head will become constant in the piezometer tubes.
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4. Note down the quantity of water collected in the measuring tank for a given interval of time. 
5. Compute the area of cross-section under the piezometer tube.
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6. Compute the area of cross-section under the tube. 

7. Change the inlet and outletsupply and note the reading. 
8. Take at least three readings as described in the above steps.
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 RESULT
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1. When fluid is flowing, there isa fluctuation in the height of piezometer tubes, note the mean position
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carefully.
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2. Carefully keep some level of fluid in inlet and outlet supply tank.

[image: image1461.jpg]


[image: image1462.jpg]


[image: image1463.jpg]


[image: image1464.jpg]


[image: image1465.jpg]


[image: image1466.jpg]


[image: image1467.jpg]


[image: image1468.jpg]



FLOW THROUGH RECTANGULAR NOTCHE
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 EXP NO: 05
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 OBJECTIVES
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To determine the coefficients of discharge of the rectangular notches
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 APPARATUS REQUIRED
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1) Hydraulic bench 
2)  Notches \

3) Rectangular,
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4) Hook and point gauge

5) Calibrated collecting tank 
6) Stop watch
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DESCRIPTION
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In open channel hydraulics, weirs are commonly used to either regulate or to measure the volumetric flow rate. They are of particular use in large scale situations such as irrigation schemes, canals and rivers. For small scale applications, weirs are often referred to as notches and invariably are sharp edged and manufactured from thin plate material. Water enters the stilling baffles which calms the flow. Then, the flow passes into the channel and flows over a sharp-edged notch set at the other end of the channel. Water comes of the channel in the form of a nappe is then directed into the calibrated collection tank. The volumetric flow rate is measured by recording the time taken to collect a known volume of water in the tank.A vertical hook and point gauge,mounted over the channel is used tomeasure the head of the flow above the crest of the notch.
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 FORMULAE USED
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A) RECTANGULAR NOTCH
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Coefficient of discharge
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Actual discharge = Qa × (Theoretical discharge)
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Qa =Ah/t m3/s
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Throrectical discharge Qt=2/3√2gh.H3/2. m3/ s
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Co efficient of discharge Cd= Qa/ Qt

[image: image1576.jpg]


[image: image1577.jpg]


[image: image1578.jpg]


[image: image56.jpg]


 PROCEDURE
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PREPARATION FOR EXPERIMENT
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1. Insert the givennotch into the hydraulic bench and fit tightly by using boltsin order to prevent leakage. 
2.  Open the water supply and allow water till over flowsover the notch.Stop water supply, let excess water drain through notch and note the initial reading of the water level ‘h’using the hook and point gauge.
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3. Let water drain from collecting tank and shut the valve of collecting tank after emptying the collecting
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tank.
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EXPERIMENT STEPS
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4. After initial preparation, open regulating valve to increase the flow and maintain water level over notch. Wait until flow is steady.
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5. Move hook and point gauge vertically and measure the current waterlevel ‘h1’ to find the water head ‘H’ above the crest of the notch.
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6. Note the piezometric reading ‘z0’ in the collecting tank while switch on the stopwatch.
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7. Record the time taken ‘T’ and the piezometric reading ‘z1’ in the collecting tank after allowing sufficient water quantity of water in the collecting tank.
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8. Repeat step 3to step 6 by using different flow rate of water, which can be done by adjusting the water supply. Measure and record the H, the time and piezometric reading in the collecting tank until sets of data have been taken.If collecting tank is full, just empty it before the step no 3.
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9. To determine the coefficient of discharge for the other notch.
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 OBSERVATION
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Breadth of the rectangular notch=
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Area of collecting tank (A)=
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Tabulation:
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RESULT

[image: image1706.jpg]


[image: image1707.jpg]


Co efficient of discharge on Rectangular notch Cd=
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FLOW THROUGH TRIANGULAR NOTCH
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 EXP NO: 06
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 DATE
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 AIM
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To determine the coefficients of discharge of the triangular and notch
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 APPARATUS REQUIRED
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1) Hydraulic bench Notches 2) Rectangular, triangular, 3) Hook and point gauge 
4) Calibrated collecting tank 5) Stop watch
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FORMULA
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Actual discharge Qa =Ah/t m3/s
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Throrectical discharge Qt=8/15√2g.H5/2tanǿ/2. m3/s
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Co efficient of discharge Cd= Qa/ Qt
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 PROCEDURE

[image: image1785.jpg]


[image: image1786.jpg]



1. Insert the given notch into the hydraulic bench and fit tightly by using boltsin order to prevent leakage.
2. [image: image1787.jpg]
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Open the water supply and allow water till over flows over the notch. Stop water supply, let excess water drain through notch and note the initial reading of the water level ‘h0’using the hook and point gauge. Let water drain from collecting tank and shut the valve of collecting tank after emptying the collecting tank. 
3. After initial preparation, open regulating valve to increase the flow and maintain water level over notch. Wait until flow is steady.
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4. Move hook and point gauge vertically and measure the current water level ‘h1’ to find the water head ‘H’ above the crest of the notch.
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5. Note the piezometric reading ‘z0’ in the collecting tank while switch on the stopwatch.
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6. Record the time taken ‘T’ and the piezometric reading ‘z1’ in the collecting tank after allowing sufficient water quantity of water in the collecting tank.
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Observation:
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Area of the collecting tank A= Angle of the Vnotch =600
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 RESULT
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co efficient of discharge on Triangualr notch Cd=
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DETERMINATION OF FRICTION CO EFFICIENT
IN PIPES
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 EXP NO: 07
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 DATE:
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 AIM
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To find the friction ‘f’ for the given pipe.
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 APPARATUS REQUIRED:
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1) A pipe provided with inlet and outlet and pressure tapping  

2) Differential u-tube manometer
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3) Collecting tank with piezometer 
4) Stopwatch

[image: image1880.jpg]


[image: image1881.jpg]


[image: image1882.jpg]


[image: image1883.jpg]


[image: image1884.jpg]


[image: image1885.jpg]


[image: image1886.jpg]


[image: image1887.jpg]



5) Scale
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FRICTION FACTOR (f ):
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f = 2 x g x d x h f / l x v2 (no unit) Where,
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g = Acceleration due to gravity (m / sec2) d = Diameter of the pipe (m)
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l = Length of the pipe (m)
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v = Velocity of liquid following in the pipe (m / s)
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h f = Loss of head due to friction (m) = h1 ~ h2
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Where
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h1 = Manometric head in the first limbs
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h2 = Manometric head in the second limbs.
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ACTUAL DISCHARGE
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Q = A x h / t (m3 / sec)
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Where
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A = Area of the collecting tank (m2) h = Rise of water for 5 cm (m)
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t = Time taken for 5 cm rise (sec)
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VELOCITY
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V = Q / a (m / sec)
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Where
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Q = Actual discharge (m3/ sec)
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A = Area of the pipe (m2)
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 TABULATION:
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 RESULT
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1. The frictional factor ‘f’ for given pipe = …………..
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2. The friction factor for given pipe by graphical method = …….....
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CHARACTERISTIC OF CENTRIFUGAL PUMPS
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 EXP NO: 08
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 AIM
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To study the performance characteristics of a centrifugal pump and to determine the characteristic with maximum efficiency.
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 APPARATUS REQUIRED
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1)Centrifugal pump setup
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2)Meter scale
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3)Stop watch
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 PROCEDURE
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1. Start the pump and run it in a particular head on it.
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2. Open the delivery valve and maintain the required delivery head
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3. Note down the reading and note the corresponding suction head reading
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4. Close the drain valve and note down the time taken for 10 cm rise of water level in collecting tank
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5. Measure the area of collecting tank
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6. For different delivery tubes, repeat the experiment
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7. For every set reading note down the time taken for 5 revolutions of energy meter disc
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FORMULAE
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Head (H) = (P x 10) + Vm x (13.6-1)/1000 +Z
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Z = datum head = 0.7m
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P = P2 – P1
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Vm = Vacuum gauge reading
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Q = A x h/t m3 /sec
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Input = 3600 x n x 0.8/N*t
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Efficiency of the motor = 0.8
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Output = γ QH

[image: image2148.jpg]


[image: image2149.jpg]


[image: image2150.jpg]


[image: image2151.jpg]



Where γ = Density of water = 9.81 kN/ m3
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Efficiency = Output /inputx 100
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1. Head Vs Discharge
	

	2. Head Vs Discharge
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3. Head Vs Power
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`CENTRIFUGAL PUMP TEST RIG
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 RESULT
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Thus the performance characteristics of centrifugal pump was studied and the maximum efficiency was found to be _____________
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CHARACTERISTIC OF RECIPROCATING PUMPS
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 EXP NO: 09
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 AIM
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To study the performance characteristics of a reciprocating pump and determine the characteristic with maximum efficiency.
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 APPARATUS REQUIRED
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Reciprocating Pump
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2) An electric motor to drive the pump.
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3) Belt and pulley arrangement.
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4) Measuring tank.
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5) Panel board arrangement.
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6) Piping system.
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7) Sump Tank.
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 PROCEDURE
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1. Pour in lubricating oil SAE 20/40 in the crank of the reciprocating pump to the required level (250 cc).
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2. Prime the pump and start the motor. Before starting open the delivery valve and close the gauge as a safety measure.
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3. The total head is measured with the help of the pressure and vacuum gauges. The total head is the sum of the pressure gauge reading, vacuum gauges reading and the height of the pressure gauge above the vacuum gauge.
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4. Discharge is the amount of liquid delivered by the pump over a definite period of time. It is usually expressed in m3/sec. The actual discharge is determined with the help of the measuring tank. The time taken for ‘h’ metre of rise in water is noted. The amount of water discharge is calculated using the formula. Flow rate = quantity of water collected in measuring tank in unit time.
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5. The A.C. motor’s power input is measured with the help of the energy meter connected in the line. The time taken for ‘n’ revolutions for energy meter disc is noted. The power input is calculated using formula.
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6. The output power is determined using the discharge and head of water.
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7. Then the efficiency is calculated as Output
Efficiency = Output/input x 100%
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 FORMULAE
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1. Pressure gauge reading (P) in metre of water = P in kg/cm2 x 10
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2. Vacuum gauge reading (V) in metre of water = V in mm of hg/1000 x (13.6-1)
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3. Datum head (Z) in metre = difference in height of pressure & vacuum gauge points = 0.6 metre 4. Total head (H) in metre = P in metres of water + V in metres of water + Z in metre = P + V + Z
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5. Discharge (Q) in m3/sec = Area of measuring tank in m2 x Rise of water level (h) in metres/ Time for ‘h’ metre rise of level in seconds= Ah/t

[image: image2429.jpg]


[image: image2430.jpg]


[image: image2431.jpg]


[image: image2432.jpg]


[image: image2433.jpg]


[image: image2434.jpg]


[image: image2435.jpg]


[image: image2436.jpg]


[image: image2437.jpg]


[image: image2438.jpg]



6. Output in kW = specific weight of water in KN/m3 (9.81) x Discharge in m3/sec x Total head in Metres = γ QH
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7. Piston stroke Length in the mm = 45 mm 8. Piston Diameter in mm = 40 mm.
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9. Input in kW = ‘n’ revolutions of energy meter disc x 3600 x Efficiency of motor (0.8)/ Energy meter constant in Rev/kW-hr x Time for n revolutions
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10. Efficiency of Pump=ourput/input*100
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RESULT
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The performance characteristic of the reciprocating pump is studied and the efficiency is calculated
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CHARACTERISTIC OF GEAR PUMPS
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 EXP NO: 10
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To draw the characteristics curves of gear oil pump and also to determine efficiency of given gear oil pump.
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 APPARATUS REQUIRED
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1. Gear oil pump setup
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2. 1 Phase, 1 HP, 1440RPM motor
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3. Reservoir tank arrangement.
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4. Measuring tank arrangement.

5. Piping system

[image: image2532.jpg]


[image: image2533.jpg]


[image: image2534.jpg]


[image: image2535.jpg]


[image: image2536.jpg]


[image: image2537.jpg]


[image: image2538.jpg]


[image: image2539.jpg]



6. Input power measurement. Etc
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 PROCEDURE
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1. The gear oil pump is stated.
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2. The delivery gauge reading is adjusted for the required value. 3. The corresponding suction gauge reading is noted.
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4. The time taken for ‘N’ revolutions in the energy meter is noted with the help of a stopwatch. 5. The time taken for ‘h’ rise in oil level is also noted down after closing the gate valve.
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6. With the help of the meter scale the distance between the suction and delivery gauge is noted. 7. For calculating the area of the collecting tank its dimensions are noted down.
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8. The experiment is repeated for different delivery gauge readings. 9. Finally the readings are tabulated.
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 FORMULAE
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Q = A x h /t
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H = (P x 10) + (v x 13.6)/1000 + Z
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Input Power = n x 3600/ N x T ηm
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Output Power = δ Q H
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Efficiency (η) = Output Power/ Input Power x 100
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Where
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A = Area of measuring tank.
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H = measuring level of water in m
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t = time for measuring level for 100 mm. n = number of revolution

[image: image2610.jpg]


[image: image2611.jpg]


[image: image2612.jpg]


[image: image2613.jpg]


[image: image2614.jpg]


[image: image2615.jpg]


[image: image2616.jpg]


[image: image2617.jpg]



T = Time for number of revolution in seconds.
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ηm = Efficiency of motor = 0.8
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1. Actual discharge Vs Total head
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2. Actual discharge Vs Efficiency
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3. Actual discharge Vs Input power
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4. Actual discharge Vs Output power
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 RESULT
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Thus the performance characteristic of gear oil pump was studied and maximum efficiency was
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found to be. ………
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CHARACTERISTIC OF PELTON WHEELTURBINES
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 Exp No: 11
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To conduct load test on Pelton wheel turbine and to study the characteristics of Pelton wheel turbine.
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 APPARATUS REQUIRED
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Pelton wheel turbine
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2) Stopwatch
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3) Tachometer
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4) Dead weight
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 PROCEDURE
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1. The Pelton wheel turbine is started.
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2. All the weight in the hanger is removed.
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3. The pressure gauge reading is noted down and it is to be maintained constant for different loads.
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4. The venturimeter  readings are noted down.
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5. The spring balance reading and speed of the turbine are also noted down.
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6. A 5Kg load is put on the hanger, similarly all the corresponding readings are noted down.
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7. The experiment is repeated for different loads and the readings are
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tabulated.
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 FORMULA
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Input Power = γ QH in kW
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Where γ = Specific weight of water = 9.81 kN/m3
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Q = Discharge in m3/sec.
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H = Supply head in meters.
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Brake Power = 2π N ReW x 9.81/ 60000 kW
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Efficiency = Output/ Input x 100%
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Where
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N = Turbine speed in RPM.
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T = Torque in kg m, (effective radius of the brake drum in meters (Re)x the net brake load in kg (W).
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 GRAPHS
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The following graphs are drawn. 1. BHP Vs IHP
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2. BHP Vs speed
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3. BHP Vs Efficiency
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 PELTON TUBRINE TEST RIG 1 kW (CLOSED CIRCUIT) DETAILS:
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Brake drum dia D = 0.2m
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Input total head H in m of water = Pressure gauge reading in kg/cm2x 10 Venturimeter Head h in m of water = (P x 10)
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Discharge Q = k √h (h in m of water) Input power IP=γ QH kW (h in m of water)
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Brake Drum net load W = (W1 + weight of rope hanger) – W2 kg Turbine output OP = (2π NW Re x 9.81)/ 60000 kW
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Efficiency η = (Output / Input) x 100%
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Pumpset Brand & Model = CRI; 5H3 Effective radius of = (D/2 + t) = 0.115m Break drum
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Weight of rope & hanger = 1kg Spear Opening = Full
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Gate value Opening= Full “K” value = 3.183 x 10-2
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 RESULT
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Thus the performance characteristic of the Pelton Wheel Turbine is done and the maximum efficiency of the turbine is ………
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CHARACTERISTIC OF FRANCIS TURBINES
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 Exp No: 12
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 DATE:
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 AIM
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To conduct load test on francis turbine and to study the characteristics of francis turbine.
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 APPARATUS REQUIRED
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Francis Turbine Test Rig

2. Stop watch

3. Tachometer
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 PROCEDURE
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1. The Francis turbine is started
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2. All the weights in the hanger are removed
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3. The pressure gauge reading is noted down and this is to be Maintained constant for different loads
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4. Pressure gauge reading is ascended down

5. The venturimeter reading and speed of turbine are noted down
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6. The experiment is repeated for different loads and the reading are tabulated.
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 FORMULAE

[image: image3067.jpg]


[image: image3068.jpg]



VENTURIMETER READING
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h = (p1 - p2) x 10 (m) Where
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p1, p2 - venturimeter readings in kg / cm2
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DISCHARGE
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Q = 0.011 x √h (m3 / s)
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BRAKE HORSEPOWER
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BHP = ( x D x N x T) / (60 x 75) (h p)

[image: image3099.jpg]


[image: image3100.jpg]


[image: image3101.jpg]


[image: image3102.jpg]



Where
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N = Speed of turbine in (rpm)
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D = Effective diameter of brake drum = 0.315m
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T = torsion in [kg]
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INDICATED HORSEPOWER
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HP = 1000 x Q x H / 75 (hp)
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Where
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H – Total head in (m)
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PERCENTAGE EFFICIENCY
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% = B.H.P x 100 / I.H.P ( %)
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GRAPHS
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The following graphs are drawn 1. BHP (vs.) IHP
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2. BHP (vs.) speed
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3. BHP (vs.) % efficiency

[image: image3163.jpg]


[image: image3164.jpg]


[image: image3165.jpg]


[image: image3166.jpg]



[image: image114.jpg]


 TABULATION
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 FRANCIS TUBRINE TEST RIG 1 kW, 1000 RPM (CLOSED CIRCUIT) DETAILS
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Brake drum dia D = 0.2m Rope Dia t = 0.015m Effective radius of = (D/2 + t) Brake drum Re = 0.115m Weight of rope & hanger = 1kg Guide vane opening =0.5
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“K” value : 9.11 x 10-310-3
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Input total head H in m of water = Pressure gauge reading in kg/cm2x 10 Orificemeter Head h in m of water h= (p1-p2) x 10m of water Discharge Q = K√h (h in m of water)
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Input power IP=γ x H x Q kW (H in m of water)
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Brake Drum net load W = (W1 + weight of rope & hanger) – W2 kg Turbine output OP = (2π NWRe x 9.81)/ 60000 kW

[image: image3251.jpg]


[image: image3252.jpg]


[image: image3253.jpg]


[image: image3254.jpg]


[image: image3255.jpg]


[image: image3256.jpg]


Efficiency η = (output / input) x 100%
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PUMP MODEL: CRI; LH3
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 RESULT
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Thus the performance charactertics of the Francis wheel turbine are done and the maximum efficiency of the turbine is …………. %
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CHARACTERISTIC OF KAPLAN TURBINES
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 EXP NO :13
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 DATE
:
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AIM
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To study the characteristics of a Kaplan turbine
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 APPARATUS REQUIRED
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1)Kaplan Turbine 2)Supply Pump 3)Orifice meter
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4)Pressure & Vacuum Gauge 5)Sump tank
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6)Piping System
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PROCEDURE
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1. Keep the runner vane at require opening
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2. Keep the guide vanes at required opening
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3. Prime the pump if necessary
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4. Close the main sluice valve and them start the pump.
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5. Open the sluice valve for the required discharge when the pump motor switches from star to delta mode.
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6. Load the turbine by adding weights in the weight hanger. Open the brake drum cooling water gate valve for cooling the brake drum.
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7. Measure the turbine rpm with tachometer
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8. Note the pressure gauge and vaccum gauge readings
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9. Note the orifice meter pressure readings.
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10. Repeat the experiments for other loads.

[image: image3400.jpg]


[image: image3401.jpg]


[image: image3402.jpg]


[image: image3403.jpg]



FORMULAE
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Input Power = γ QH in kW
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Where γ = Specific weight of water = 9.81 kN/m3
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Q = Discharge in m3/sec.
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H = Supply head in meters.
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Brake Power = 2π NT x 9.81/ 60000 kW Efficiency = Output/ Input *100% Where
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N = Turbine speed in RPM.
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T = Torque in kgm, (effective radius of the brake in meters (R)x The net brake load in kg (W). Re = 0.165m
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 GRAPHS

[image: image3443.jpg]


[image: image3444.jpg]


[image: image3445.jpg]


The following graphs are drawn.
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1. BHP Vs IHP
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2. BHP Vs speed
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3. BHP Vs Efficiency
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 KAPLAN TUBRINE TEST RIG 1 kW, 1000 RPM (CLOSED CIRCUIT) DETAILS
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Brake drum dia D = 0.3m
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Input total head H in m of water = Pressure gauge reading in kg/cm2x 10
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Orificemeter Head p in m of water h= (p1-p2) x 10
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Discharge Q = K√p (h in m of water)
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Input power IP=γ x H x Q kW (H in m of water)
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Brake Drum net load W = (W1 + weight of rope & hanger) – W2 kg
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Turbine output OP = (2π NWRe x 9.81)/ 60000 kW
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Efficiency η = (output / input) x 100%
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Rope Dia t = 0.015m
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Effective radius of = (D/2 + t) = 0.165m
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Weight of rope & hanger = 1kg
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Guide vane opening =0.8 Run away speed = 1750RPM “K” value = 2.3652 x 10-2
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Pumpset Brand & Model = CRI;1
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 RESULT
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Thus the performance characteristic of the Kaplan Turbine is done and the maximum efficiency of the turbine is ………. %
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