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Summary
The purpose of this experiment was to analyze the flow of water through a slice gate and across a hydraulic jump using fluid mechanics methods learned in class. The experiment was performed at two different flow rates both having a sub-critical and super-critical flow. The downstream predicted velocity for flow 1 was 2.33m/s and 3.12m/s for flow 2. Both total heads at point 1 and 2 were the same, 10.63m for flow 1 and 10.84m for flow 2. The predicted height at point 3 for flow 1 was 0.151m and for flow 2 was 0.190m. the total head difference between point 2 and 3 was 0.17 for flow 1 and 0.35 for flow 2. 
[bookmark: _GoBack]Nomenclature
A:	Cross sectional area of a point (m2)
Hweir:	Height of the water at the V notch (m)
Q:	Flow rate (m3/s)
z:	Height of the water at a point (m)
v:	Velocity (m/s)
Htot:	Total head (m)
ρwater:	Density of water (1000kg/m3)
g:	Gravitational constant (9.81m/s2)
w:	Width of channel (0.158m)
Flow Analysis 
Using Bernoulli’s equation
                                             [1]
And conservation of mass,
                                                 [2]
Sub [2] into [1] and isolate for v2
                                                                                                [3]
Actual flow rate
                                                                                                [4]


Total head 
                                                                                              [5]
Find h3 from Q and h2





Use quadratic formula to find h3 in calculations
Experimental Setup and Procedure
[image: ]
Figure 1: Apparatus, control volume, and pressure gradient diagram
No deviations were made from the lab manual.




Results and Discussion
To calculate the theoretical downstream velocity, Bernoulli’s equations and mass continuity was used. This assumes 1D steady flow with no loss due to friction. The downstream velocity was found to be 2.33m/s for flow 1 and 3.12m/s for flow 2. To calculate the experimental velocity, the equation for flow rate at a V notch was used. The downstream velocity was 1.29m/s for flow 1 and 2.20m/s for flow 2. The experimental result is lower than the theoretical in both cases since some of the assumptions made in Bernoulli’s equations were incorrect such as the fluid having multiple streamlines, friction against the walls causing non uniform flow, and loss of energy due to hear transfer.
By analyzing the flow, the total head at pint 1 and point 2 should remain constant. Using the theoretical velocity, total head at both point 1 and 2 was 10.63m for flow 1 and 10.84 for flow 2. These results signify that the losses due to friction were negligible and so the assumptions for the head equation hold up.
By using linear momentum along a control volume encompassing point 2 and 3, the height at point 3 can be found as a function of height at point 2 and the flow rate. For flow 1, the calculated height was 0.151m versus the measured height of 0.119m this gives a 21.2% error. For flow 2, the calculated height was 0.190m and the measured height was 0.154m which is 16.7% error. Once again, these discrepancies can be due the fact that the equations did not take into account losses due to friction. 
For flow 1, the total head change across the hydraulic jump was 0.17m and for flow 2, 0.35m. This is due yet again to the losses in friction reducing the speed at after the jump causing the total head to be lower. The reason there is a difference between point 2 and 3 but not 1 and 2 is due to the fact that the fluid is travelling much faster and further  between point 2 and 3 thus there is much more work done by friction. There is also the jump which is very turbulent, taking yet more energy away.
Conclusion
Theoretical results and experimental results were compared and it was found that the experimental results were almost always lower due to losses by friction not taken into account by the equation assumptions. 







Appendix A
Data in Metric Units
Table 1: Data for Flow 1
	Point
	1
	2
	3

	Depth(m)
	0.2985
	0.024
	0.119

	Head(m)
	0.3099
	0.2667
	0.127



Table 2: Data for Flow 2
	Point
	1
	2
	3

	Depth(m)
	0.514
	0.02
	0.154

	Head(m)
	0.5207
	0.4700
	0.1727
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