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https://www.youtube.com/watch?v=UNBWI6MV_lY
https://www.youtube.com/watch?v=tGQqEZDFVUA
https://www.youtube.com/watch?v=YHEPx9m9VXc
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https://youtu.be/PhXhGf8-KWY
https://youtu.be/JXQxdQt3Zac?t=4
https://www.youtube.com/watch?v=oiTHroPw4TM
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https://www.youtube.com/watch?v=6DFe8eUrbcI
https://www.youtube.com/watch?v=WMtiH5LyOYI
https://www.youtube.com/watch?v=6jClbqlGctY
https://www.youtube.com/watch?v=IcJOkRZPNMI
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Fluid Mechanics and Machinery(22445)

VIIL.

Minimum Theoretical Background.
(1) Reciprocating pumps draw liquid into a cylinder by the action of a piston, a
plunger or a diaphragm; the liquid is then discharged in the required direction by the
use of check valves.
(ii) Coefficient of Discharge: The ratio between the actual discharge and theoretical
discharge is known as coefficient of discharge.

Cd = Qact / Qthe.
(iii) Slip in reciprocating pump is the measure of difference between theoretical
discharge and actual discharge.
Slip = Qth — Qact
When actual discharge delivered by reciprocating pump is less then theoretical
discharge then that difference is called as Positive Slip. Actual discharge becomes less
than theoretical discharge due to leakages while operation. And when actual discharge
delivered by reciprocating pump is more than theoretical discharge then that difference
is called as Negative Slip.

VIII. Experimental setup.

Fig. 1 Reciprocating pump test rig
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Fig.2 Experimental set up of reciprocating pump test rig.

IX.  Resources required.
S.No. Name of Resource Specifications Quantity
Reciprocating pump test Reciprocating Pump — 1H.P (700
rig. RPM)
test rig consists of, * D.C. Motor — 1HP (1500 RPM)
1. Reciprocating pump. | ¢ Sump tank - 1200 x 400 x 395
2. Measuring tank. mm. 01
| 3. Energy meter. )
. 4. Suction and delivery * Measuring tank - 330 x 400 x
395 mm.
valves.
5. Suitable arrangement | . Epergy meter for motor input
of water supply and measurement.s Transparent
storage. pizometer tube with scale to
measure measuring tank
discharge.
2. Tachometer RPM Ranges
10-10,000 rpm, Accuracy 01
+0.5% Full Scale
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3 Pressure gauge * Pressure & Vacuum gauge for 01
measurement of head.
4 Stopwatch. Timing capacity:23hrs, 59mins 01
and 59.99secs,Accuracy: £3
seconds/day
X. Precautions to be Followed

1. Avoid parallax while taking the pressure gauge points (Z; and Z,)
2. Tachometer should be placed perfectly perpendicularly while taking the reading.

XI. Procedure

1. Measure the distance between the gauges i.e. difference between potential heads (

AZ)
Note the diameters of suction and delivery pipes D; and D,

Start the pump.
Close the discharge valve of the collecting tank,

Note the suction and delivery pressures.

. Switch off the motor.

10. Shift the belt in other step of cone pulley.

11. Repeat steps 6 to 9 again.

12. Follow similar procedure for remaining two steps.

00N U AW

XII. Resources Used.

Note the step of the core pulley on which the belt is mounted.

Note the time required for 10 revolution of electric Energymeter disc.

Note time required to rise in height of water level (say 10 cms)

S. Name of Broad Specifications Qty Remarks
No Resource (if any)
Make Details
1.
2.
3.
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XIII Actual Procedure Followed

XV  Observations and Calculations
Suction pipe diameter, D; = ....ccceeueeee. m
C/S Area of suction pipe, As=m/4 D> =................
Delivery pipe diameter, Dy = ....cccuveenee. m
C/S Area of Delivery pipe, Aq=m/4 Dy?=................ m’

Difference between heights of pressure gauge points i.e. Z; and Z, from datum.

2y -Z1=2Z= ... oo, m
Diameter of cylinder bore, D=................ m
Length of stroke, L=............. m
Area of measuring container, A=.............. m’

Take transmission efficiency: h; = 60% = 0.6 ( if not mentioned in the instructional
/operational manual of Reciprocating pump test rig)

Electric motor efficiency : h.=70% = 0.7

Constant of electric energy meter = ...
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Time for
) .
0 . Tl.me.for IP cm RPM
. ) revolution | rise in height
Suction Delivery . of the
of disc of of water level
Pressure(P;) Pressure(P;) . . crank
energy in contained
shaft
meter (Sec)
Sr. (Sec)
No m. of m. of
Kg Jem? water Kg Jem> water
hs hd
&) (6) (7
o | D7 6 |@-1xe
10x(1)
1.
2.
3.
4.
5.
6.

Formulae for calculations:

Input power = Number of disc revolution x 3600 sec x h; x he x 1000 / (Constant of
electric meter x time required for number of revolution of disc)
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Qact  =[ Area of measuring container x rise in water level] / Time required for rise

Sp. Weight of water w = 9810 N/m’

Output power =w x Q x (hs+ hg + Z) Watts.

Theoretical Discharge: Qu= ALN/60 (single acting)

Theoretical Discharge: Qun=2ALN/60 (Double acting)

. . T
Where, A= cross section of piston = 2 X D’

D= Diameter of cylinder

L= Length of stroke=2 xr

r= Radius of Crank

N= RPM of crank

Coefficient of discharge, C4 = Actual discharge / Theoretical discharge

= Q act/ ch

Shp = (ch— Q ACL) = it
% Slip = [ (Qu- Q act) s Q] x 100
— [ 1- Qact/Qth)] x 100

= (1-Cd) x 100,

Where Cd= Coefficient of Discharge= Qact/Qth

Efficiency = output power/ Input power
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XVI. Result

Input Power Output Power Efficiency Average
Sr. No (Watts) (Watts) @) Efficiency
) (2)
1
2
3
4
5
6

XVII. Interpretation of Results

XIX. Practical Related Questions
Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO.
1. Reciprocating pump is a positive displacement pump? State the reason
2. List different methods of getting continues discharge from reciprocating pump?

[Space for Answer]
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XX  References / Suggestions for further reading.

1. https://www.youtube.com/watch?v=h4LSj;59gC2k
2. https://www.youtube.com/watch?v=ulsXXewKzlc
3. https://www.youtube.com/watch?v=nM-Vmgo ZxM
4. www.youtube.com/watch?v=FmQjDQ4q2ww

XXI Assessment Scheme

Performance Indicators Weightage
Process Related (15 Marks) (60%)
1 | Handling of the measuring Instruments 40%
2 | Calculation of final readings 20%
Product Related (10 Marks) (40%)
3 | Interpretation of result 20%
4 | Conclusions 10%
5 | Practical related questions 10%
Total (25 Marks) 100 %

Names of Student Team Members

Dated signature of

Marks Obtained
arks aine Teacher

Process Product Total
Related(15) | Related(10) (25)
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