Ministry of Higher Education and
Scientific Research
Al-Mustansiriayah University
College of Engineering
Environmental Engineering
Department

<A

¢1d1 Caanll g (é_‘bdl (.;xlx_ﬂl'éJU_B
Aianigll A48
Aall 4Aaris and

| — |

Impact of Jet
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Objective:

In this experiment, the force generated by a jet of water as it strikes a flat
plate or hemispherical cup may be measured and compared with moment
flow rate in the jet.

Equipments and apparatus:

¢ The unit essentially conmsts of:
— Base Plate. |
— Inlet connection.
— Drain connection.
— Perspex vessel.
— Nozzlé '
— Deﬂector
- Lever mechamsm
- Loadlng weights. , :
o Varlous deflectors can be ﬁtted at posmon
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Procedures:

1- Place the test set-up on the device so that the drain routes the
water into  the channel.

2- Fit connecting hose between device and unit.

3- Open device drain.

4- Assemble deflector , (Plate, Hemisphere or Cone ). Loosen the 3
screws on the cover and remove cover together with lever
mechanism. Fit appropriate deflector. Do not forget to tighten lock
nut on rod. Screw cover back onto vessel.

5- Use adjustmg screw to set pointer to zero (zero notch [7]). When
doing se,"do not place any loading weights on measul ement
system

6- Apply desired loading weight 0. 2N 0.3N; IN; 2N SN or
combmatlons thereof.

7- Close main device cock.

8- SWitchon devi’ce’pump '

9- Calefully open madin cock. untll pomtei is on zero agam -

10- Closé device drain cock. . e
11- Detelmme volumettic flow. This involves recordmg tlmet

requ1red to ﬁll up the volumetric tank of the device from 20 to 30

litres. ' {1 Hed s

12- Add loadlng weights and note down time t for 10 htreq j

13- Sw1tch off pump, open dlam o "

Theofi'éficgii"'-bﬁclggl'oundi an(:i:liCalculéi'tion:

The momentum equatlon based;on'NewtonrsQnd law of motlon states
that the algebralc sum of external forces. apphed to control Volume of
fluid in any direétion equal to the rate of change of momentum 1n 1hat
direction. The external forces include the componeni of the weIght of the
fluid and of the fmces exerted externally upon the boundary surface of
control volume. If a vettical water jet moving with Velomty V’>'made to
strike a target (Vane) which is free, to move in vertical direction, force
will be exerted on the target by the impact of jet. Applying momentum
equation in X- direction, force exerted by the jet on the vane is given by:

Fi=pQ(ViacosB-Vy)
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The force F on the vane is equal and opposite to this, namely

Fi=p Q (Vii- Viacos B) VR —— \.:S‘g
Ml '&é:zrt-;.,‘ 4 1
For flat plate, = 90, cos 90=0, A o
g i, - alt

=pQVi=V2(0)),
GEPQVi=pQV.
For hemispherical plate, = 180, cos 180= -1,

=p Q[Vi-(-1) V)], where V| =V , (If we neglect the effect of
change of elevation on jet speed, and the loss of speed due to friction over
the su1face of the vane, then M= V 2)., 80

F-=2pQV

is the max1mum possible value of force on the hemlsphencal cup. This is
just tw1ce the force on the flat plate. ' ‘ 1

The mass, flow rate m in the jet is found by t1m1ng the collectlon ofa
known - mass of water. The velocity Vi of thejet as it leaves the nozzle is
found ﬁom the volumetric flow rate Q ancl the cross sect1onal ar ea ‘A of
the nozzle The velocity V , with which the jet strikes the Vane is slightly
less than V because of the deceleratlou due to gravity. ThlS effect may be
calculated from the CXpIeSSIOI’l ' SO

2% eVl ng

Insertmg the value s=0. 035 m leads tosthe result

V2=

V12 —-ng
F mass = mass * g (9.81 m/ sec 2)

Where: Q* Dlscharge from the nozzle (Calculated by Volumet1 zc method)
V= Velocity of jet = (Q/A) S
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Nozzle diameter: 8mm
Distance between nozzle & target plate:

_Diameter of target plate: 36mm

Target plates:

- 180° hemispherical target
- 120° target (cone)

- flat target

- 30° target
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