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AERODYNAMICS AND FLUID MECHANICS LABORATORY

Experiment Mo
IMPACT OF JETS ME/AF/2/5

OBJECT
The object of the experiment is to verify the momentum equation.
APPARATUS

TecquipmentImpact of Jets Apparatus. This consists of a force balance
and a tapered nozzle through which a measurable flow of water impinges on

(a) a flat plate

(b) a hemispherical cup

ROTATION
Force exerted by jockey weight = W(N)
Force exerted by water = F(N)

Distance of jockey weight from zero position = y(mm)
Distance of centre line of glate or cup to fulcrum = d(mm)
Density of water = p(kg/m®)
Quantity (volume) of water per second = Q(m3/s)
Mass of water per second = 1 (kg/s)
Area of nozzle = A(m?)
Velocity of water from nozzle = V
Velocity coefficient of cup Qutlet velocity = CV = 0.85 (assumed)
Inlet velocity
Angle through which flow is deflected = 90°(flat plate)
= 165° (hemispherical cup)

THEQRY

Force = Rate of change of momentum
F m V (flat plate)
F =& (V+C, V cos 159)
.= V(l+.Cv cos 15°) (hemispherical cup)

THEORY

Force = Rate of change of momentum

=m V (flat plate)

F =i (V+C_ V cos 15°)

m V(1+f-CV cos 15°) (hemispherical cup)

vxf
i

From these formulae can be obtained these equations:-

F = pQ? = m? (flat plate)
A oA

F = EQZ (1 + Cy cos 15%) = QE (1 + Cy cos 15°) (hemispherical cup)
A

pA



-2 -

If the force balance is set correctly :—

Wy= Fd
. F= Wy
d

If you are writing a full report the various equations given must be proved.

PROCEDURE

Carefully level the balance arm with the jockey weight in the zero position
by adjusting the tension in the balance spring, having positiomed the flat
plate. Set the water flowing through the nozzle at the maximum rate and
balance with the jockey weight.

Measure y and the time (t sec) to collect a suitable mass (M 1b mass) of
water in the collecting tank. Repeat for about seven reducing flow rates.
Repeat for the hemispherical cup using a different jockey weight as necessary.

Note: The balance masses labelled 15 mean 15 1b mass of water collected.
RESULTS
Sketch and describe the apparatus. Plot theoretical and experimental values

F against Q2 as abscissa.
CONCLUSIONS

Comment on the accuracy of the experiment and discuss whether the theory has
been verified.

A G READ
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