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Abstract— In this the concept of Motorized Water Pump
using Scotch Yoke Mechanism which is mainly carried out
for production based industries. We have developed a
conceptual model of a water pump which would be capable
of giving high discharge along with high pressure and it
should be economically efficient. This pump gives maximum
discharge at the same time with high pressure. Scotch Yoke
mechanism is operated by motor and it is running with the
help of current. The reciprocating motion of the plunger is
utilized for the pumping action. The plunger is reciprocated
with the help of cam plate. By this action the water is pumped
with very high pressure. It is designed as a portable one which
can be used in agricultural fields. Since this machine uses
very less human effort and it is cheap.
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I. INTRODUCTION

Every one of us will need of some kind of water source for
drinking, bathing, washing clothes, preparing food and for
irrigation. We may get the water from various sources like,
lake, river, ponds, open well, bore well. So we have to pump
the water from the source and use the water for the various
purposes.

Pumps operate by some mechanism (typically
reciprocating or rotary), and consume energy to perform
mechanical work by moving the fluid. Pumps operate via
many energy sources, including manual operation, electricity,
engines, or wind power which usually come in many sizes
that vary from microscopic for use in medical applications to
large industrial pumps.

Generally these mechanical pumps have numerous
applications such as pumping water from wells, filtering of
dust in the aquarium, filtering the ponds and aeration, also
used in car industry for water-cooling and fuel injection, and
finally in the energy industry for pumping oil and natural gas
or for operating cooling towers.

This Scotch yoke mechanism could be used for
conversion  between rotational motion and linear
reciprocating motion. In general this linear motion can take
place in various forms depending on the shape of the slot, but
mostly the basic yoke with a constant rotation speed produces
a linear motion that is simple.

In our project, Double Acting Dual Cylinder Pump
is of positive displacement pump. Due to high precision work
involving higher in cost, these pumps are not widely
manufactured by most of the industries. This piston is
reciprocated with the help of a scotch yoke mechanism. This
is rotated by the motor. The piston reciprocated does the
pumping action. The water in the tank at normal pressure is
delivered to a high pressure after pumping. This high pressure
water is utilized for various purposes like gardening, cooling

water circulation etc. Scotch yoke mechanism is used first in
engines as it can produce high torque. It is also used in
conventional machining purposes. Here we use it for
pumping water as we require high torque. The power supply
is given to the motor and the motor starts to rotate. This
rotates the crank and the cam in it. This produces the
reciprocating motion in the slider and also moves the piston
inside the cylinders this opens the inlet valve in suction side
of the cylinder and water comes inside and in other side of
cylinder delivery valve opens and lets the water to the head.
This is also done on another cylinder simultaneously. The
valves used are non-return valves which prevents reverse
flow of water

Il. OBJECTIVE OF RESEARCH

— To overcome limitations of centrifugal pump and
existing hand pumps
—  To develop machine with minimum costs

I1l. WORKING PRINCIPLE

The experimental setup consists of water pump whose
pumping shaft yoke mechanism the rotating disk consists of
the yoke supporting pin is inserted into the yoke plate for
controlling the translation motion. The Scotch yoke also
known as slotted link mechanism is a reciprocating motion
mechanism, converting the linear motion of a slider into
rotational motion, or vice versa. The piston or other
reciprocating part is directly coupled to a sliding yoke with a
slot that engages a pin on the rotating part.
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Fig. 1: Working Mechanism.

The rotation of the plate is carried out with the help
of motor. When the motor is turned on then it rotates the plate
attached with it and this rotation is converted into translation
by means of yoke plate, this translation motion activates the
piston of the pump to take to and forward motion, the water
is sucked and transmitted to the required designation.
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Fig. 2: Actual Working model

IV. DESIGN & CALCULATIONS

When a machine is to be designed the following points to be

considered: -

—  Types of load and stresses caused by the load.

— Motion of the parts and kinematics of machine. This
deals with the type of motion. Reciprocating. Rotary and
oscillatory.

— Selection of material & factors like strength, durability,
weight, corrosion resistant weld ability, machine ability
are considered.

— Form and size of the components.

—  Frictional resistances and ease of lubrication.

— Convince and economical in operation.

— Use of standard parts

Velocity of Water flow in pipe

s

v=2 A=
A 4

DxD

Where,

Q = Discharge of the water in the pipe in (LPH) A = Area of
the pipe in (m2)

D = Diameter of the pipe in (m)

Diameter of suction and delivery pipe will be 34 mm.

Area of the pipe

A =0.907 m2

From the standard data

The capacity of the flow = 720-3150 LPH We are taking
3000 LPH (1000 lit = 1m3)

Capacity of flow = 3000 /1000 = 3 m3/hour.

V =3/0.907 V =3.30 m/sec.

So the power requirement for motor will calculated by the
following calculation,

Output power = [rho x g x H x Q] /1000

=(9100 x x 9 81 30 x 3/ 36000) / 1000

=0.245 kW.

Pump Efficiency = [Output power /Input power] x100

= 0.245x0.346/ 100

=70.8%
_ QXHXgXxrho
Poweryotor = Pump Ef ficiency
Where,
Q= Discharge of the water
H= Head (m)

g = Specific gravity of water
Rho = Density of water

)
—2-) x 30 X 9.81 X1000
Power. = (55
Motor

0.708

Poweryror= 0.346 KW

The calculated power requirement will be obtained by
selecting the 0.5 HP motor.

This 0.5 HP motor will be enough to meet the power
requirement of system.

We know the power of the motor, now we have to find the

torque of the motor by using power torque relation.
p= 2 X 3.141 XN XT

60
Where,
P = Power of the motor
T = Torque of the motor
N = Speed of rotation of motor
T =(346.39 * 60) / (2 * 3.14 * 1440)
T =2.297 Nm
Finally we are getting the results,
Discharge of the water Q = 3000 m%/hour
Speed of the motor N = 1440 rpm
Power P = 0.346 KW
Torque T =2.297 Nm

V. MATERIALS

Following materials are required for the fabrication of
Advanced Motorized Water Pump Using Scotch Yoke
Mechanism Table 1

Sr. No Components Materials | Quantity
1 Base plate Mild Steel 1
2 Motor pulley Cast Iron 1
3 Bearing Cast Iron 1
4 V-Belt Rubber 1
5 Piston and Cylinders | Cast Iron 2
6 Bush Rubber 1
7 Nut, Bolts Steel 4
8 Pipes PVC 2

Table 1: List of Components
Knowledge of Welding, turning, grinding working
was used to assemble the various components.

VI. CONCLUSION

The cashew nut cutting machine works using the crank
mechanism. The machine decorticates the cashews
automatically. Feeding of cashews for decortication is also
done automatically. The nuts and the waste are separated.
This machine can be used by all the small time farmers
harvesting cashews.

This machine reduces the time, makes decortication
easier, and reduces the health hazards caused by sap and heat
radiated from the breaking shells. This machine can further
be developed for full automation of cashew nut processing.
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