CIVL 4046 Fluid Mechanics


Experiment Number 6
Objective: Determination of impact of a jet on plane and curved surfaces.

Equipment setup:
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Theory

Momentum principle:

The sum of all the forces = Rate of change of momentum in the control volume + net outflow of momentum from the control surface

In the report please write down the relevant equation and how it was applied here.

Please note that the velocity with which water leaves the nozzle (
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) is slightly larger than the velocity with which the jet strikes the plate (
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) because of the deceleration due to gravity, using Bernoulli’s equation, we can get 
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If F is denoted by the force acting on the vane by the jet, under equilibrium
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Where, y is the distance of the jockey weight W from its zero position, and L is the distance from the center of vane to pivot of the lever, hence
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The momentum flow in the jet when it strikes the vane is, 
[image: image8.wmf]0

u

m

J

&

=


Where, 
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is mass flow rate.

Readings to be Taken:

Diameter of the Nozzle, D (=10mm): 

m

Cross-sectional area of the nozzle  = 
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p

:

m2
Height of vane above nozzle tip, s (=35mm):


m
Distance from the center of vane to pivot of the lever, L (=150mm):

m
Mass of jockey weight, M (=600gm):


kg

Weight of jockey weight, W:


N

Table 1. Results for flat plate
	Volume
(Liter)
	t

(sec)
	y
(mm)
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Table 2. Results for hemispherical cup
	Volume
(Liter)
	t

(sec)
	y

(mm)
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Format for the report

The following sections must be included in the laboratory report

Objective

Equipment setup

Theory

Readings and calculations

Graph between Rate of momentum flow, J and Force on vane, F for both the vanes on the same paper
Comments on the results
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