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Objective:

1. Determining the contraction (C.) and velocity coefficients (Cy)

2. Calculating the discharge coefficient (Cy)

Equipments and apparatus:

1. The Orifice Discharge accessory consists of a cylindrical glass tank
which has an orlﬁce fitted in the base. A traverse assembly is provided
which enables a. pltot tube to be posmoned anywhere in the jet.

Attached to thlS pltot tube is a sharp blade which can be traversed across
the jet to accurately measute ‘thie: _|et dlameter and the vena ‘contracta
dlameter and so determme the contractlon coefﬁc:1ent

The pltot head and the total head across- the orlﬁce ate ’ ‘hown on
ter 0 d orifice,
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tails of

=+ - e .

; "“i!t'.z.‘\ﬁuj' é,‘ M LM




Procedure:
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1. Open the inlet valve and maintain thc hcad constant ( at supply tank )

over the orifice.

2. Allow water to flow through the orifice and note the maximum head

over the orifice that permits the water jet to flow into the measuring tank.
Divide this head to approximately 7 steps of readings.

3. Regulate the inlet valve to obtain a constant head Hy over the orifice
and note the time taken for collecting water to a height ‘h’ in the

measuring tank.

3. Note X, and Y, co-ordinates using the pointer gauge at the center of
vena contracta (taken as 0.5 time the diameter outside the orifice

opening).

4. Adjust the head over the orifice and repeat the experiment.

Theoretlcalbackg_round and Calciilation:

Applying Bernoulli's theorem between the surface of the water 1 and the

orifice 0 yields
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However P, = P, = atmospheric pressure
Vi, = 0 and Z,-2,=H,

hence substituting these into Bernoulli's equation gives
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In other words, the theoretlcal veloe1ty of the water passmg through the
orifice 1s glven by : :

v, =l!2gﬂ

and hence the quant1ty of water bemg dlqcharged th1ough the onﬁce is
given by

However in plaCtICC the discharge is always less than thls theoretlcal
amount - ‘due to the viscosity of the fluid, to surface tension and due to
1e31stanee of the air. The dlspanty between the theoretical: dlscharge
velocity and the actual discharge ve1001ty is.allowed for by lntroducmg a
factor C,, known as the Coefﬁcwnt of Veloc1ty ‘\so that :

Vaft&al :
If the dlscharge from a sharp edged orlﬁce 1S exammed closely 1t w1ll be
observed that the minimum diameter of the jet of water dischargmg from
the or1ﬁce is smaller than the orifice diametel The. plane at which this
occursiis known as the Vena Contracta, WhICh is the plane whele stream
lines first become’ parallel Applymg the dischar; ge equation at the vena
contracta,

= 4q Cv Af 28’ Ha
which can be written as

Q = aC.C
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where Coefficient of Contraction

or more simply as

Q0 = aC,.2gH,

€; = &G Coefficient of Lischarge

i

where

Typical values of Cy range from 0-6 to 0-65, i.e. the actual flow through a
sharp edged orifice is approximately 60% of the theoretical value. The
value of the Coefficient-of Discharge may be determined by measuring
the quantity of water discharged over a period of time*whilst the head is

maintained at a constant level.
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