	

[image: http://1.bp.blogspot.com/-cOJTWtvrgcM/UhSRA7IAFWI/AAAAAAAABiw/HUM4W0AbpO8/s1600/1150234_10200605693969439_857144055_n.jpg]
	FACULTY: ENGINEERING TECHNOLOGY
	EDITION:

	

	
	LABORATORY: HYDRAULICS AND HYDROLOGY
	REVISION NO:
	

	
	EXPERIMENT: THE HYDRAULIC JUMPS
	EFFECTIVE DATE:
	

	
	
	AMENDMENT DATE:
	



 (
FACULTY OF ENGINEERING TECHNOLOGY
DEPARTMENT OF 
CIVIL
 ENGINEERING TECHNOLOGY
HYDRAULICS AND HYDROLOGY
 LABORATORY
LABORATORY INSTRUCTION SHEETS
COURSE CODE
BNP 20103
EXPERIMENT 
NO.
3
EXPERIMENT TITLE
OPEN CHANNEL (HYDRAULIC JUMPS) 
DATE
GROUP NO.
LECTURER/ INSTRUCTOR/ TUTOR 
1)
2)
DATE OF REPORT SUBMISSION
DISTRIBUTION OF MARKS FOR LABORATORY REPORT
ATTENDANCE/PARTICIPATION/DISPLINE
/5%
INTRODUCTION:
/5%
PROCEDURE:
/5%
RESULTS & CALCULATIONS
/15%
ANALYSIS
/1
5
%
DISCUSSIONS:
/20%
ADDITIONAL 
QUESTIONS:
/
1
5%
CONCLUSION:
/
10
%
SUGGESTION & RECOMENDATIONS
     /
5%
REFERENCES:
/
5
%
TOTAL:
/100%
EXAMINER COMMENTS:
RECEIVED DATE AND STAMP
)[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTrpC1ly9swNNyLN7xU3qqs7pSSFB88BgDzItPZFCYUz8snOk7k]





















 (
STUDENT CODE OF ETHICS 
DEPARTMENT OF 
CIVIL
 ENGINEERING TECHNOLOGY
FACULTY OF ENGINEERING
 TECHNOLOGY
I hereby declare that I have prepared this report with my own efforts. I also admit to not accept or provide any assistance in preparing this report and 
anything that is in it is true
.
Group Leader               __________________________________________(Signature)
Name            :              __________________________________
Matrix No.
    :               __________________________________
Group Member 1          __________________________________________(Signature)
Name           :               __________________________________
Matrix No    :               ___________________________________
Group Member 2          __________________________________________(Signature)
Name          :                __________________________________
Matrix No.
   :                __________________________________
)[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTrpC1ly9swNNyLN7xU3qqs7pSSFB88BgDzItPZFCYUz8snOk7k]





















	
1.0 OBJECTIVE
To investigate the characteristic a standing wave (the hydraulic jump) produced when waters beneath an undershot weir and to observe the flow patterns obtained.	


	
2.0 LEARNING OUTCOMES

At the end of the course, students should be able to apply the knowledge and skills they have learned to: 
a.   Understand the concept and characteristics of hydraulic jump. 
b.   Understand the factors which influence the hydraulic jump.



	
3.0 INTRODUCTION / THEORY

3.1 When water flowing rapidly changes to slower tranquil flow, a hydraulic jump or standing wave is produced. This phenomenon can be seen where water shooting under a sluice gate mixes with deeper water downstream. It occurs when a depth less than critical changes to a depth which is greater than critical and must be accompanied by loss of energy.  An undular jump occurs when the change in depth is small. The surface of the water undulates in a series of oscillations, which gradually decay to a region of smooth tranquil flow. A direct jump occurs when the change in depth is great. The large amount of energy loss produces a zone of extremely turbulent water before it settles to smooth tranquil flow.

[image: ]

3.2 By considering the forces acting within the fluid on either side of a hydraulic jump of unit width it can be shown that:







	
3.3 




 Where,  is the total head loss across jump (energy dissipated) (m), is the mean velocity before   jump (m/s),  is the depth of flow before hydraulic jump (m),  is the mean velocity after hydraulic jump (m) and  is the depth of flow after hydraulic jump (m).  Because the working section is short, 



 and  . Therefore, simplifying the above equation,   


	
4.0 EQUIPMENTS
4.1 Self-contained Glass Sided Tilting Flume
4.2 Adjustable undershot weir
4.3 Instrument carrier
4.4 Hook and point gauge



	
5.0 PROCEDURES

5.1 Ensure the flume is level, with the downstream tilting overshot weir, E at the bottom of its travel. Measure and record the actual breadth b (m) of the undershot weir.  Install the undershot weir towards the inlet end of the flume and ensure that it is securely clamped in position.

5.2 Adjust the undershot weir to position the sharp edge of the weir 20 mm above the bed of the channel. Increase the height of the tilting overshot weir until the downstream level just start to rise.

5.3 Gradually open the flow control valve and adjust the flow (Q < 0.013 m3/s) until an undular jump is created with small ripple decaying towards the discharge end of the working section. Observe and sketch the flow pattern.

5.4 Increase the height of water upstream of the undershot weir by increasing the flow rate and increase the height of the tilting overshot weir to create a hydraulic jump in the centre of the working section. Observe and sketch the flow pattern.

5.5 

Measure and record the values of d1,d3,dg and q . Repeat this for other flow rates  (upstream head) and heights of the gate  .



	6.0 RESULTS AND CALCULATIONS
6.1 Calculate v1 and plot dg against v1

6.2 

Calculate /d1 and plot /d1 against d3/d1

6.3 Calculate dc and verify d1 <dc < d3
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7.0 QUESTIONS
  
7.1 
Verify the force of the stream on either side of the jump is the same and that the specific energy curve predicts a loss equal to. 

7.2 Suggest application where the loss of energy in hydraulic jump would be desirable.  How is the energy dissipated?
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