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Abstract

In this paper a general specific flow rate formula for lobe pumps is derived in terms of the pitch and deviation functions of a lobe.
This formula applies to both circular and non-circular pitch curves. Pump lobes can be conveniently grouped according to the type
of their deviation function. This formulation of Flow rate provides a systematic and efficient tool for lobe pump design. A few
classes of new lobe pumps with circular pitch curves are designed and evaluated.
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l. INTRODUCTION

A lobe pump is a positive displacement rotary pump that has wide applications in industries . The basic configuration and working
action of a lobe pump assembled with a pair of two-lobe rotors. Positive fluid displacement is achieved by the continuous rotation
of the conjugate lobes. Because the driving lobe of the pump can only drive the driven lobe half cycle, an external driving gear
pair is needed in order to provide a continuous output motion. In general, the flow rate of a lobe pump is a periodical function of
the angular position of the pump lobe. The amplitude variation of the periodical function is due to the change of the contact point
position during the meshing of the two pump lobes. Pumping flow rate is a major performance Criteria of a lobe pump and needs
to be analyzed once a lobe profile is designed. Previous Research results in this area include the analyses of the flow rate of
epitrochoidal lobe pumps

Il. PRINCIPLE OF WORKING

A pump is a device used to move fluids, such as liquids, gases or slurries. It displaces a volume by physical or mechanical action.
As per the method of moving, pumps are classified into three major groups: direct lift, displacement, and gravity pumps. A pump
is a machine which has the function of increasing the total (mechanical) energy of a liquid; this means that the pump transfers
energy to the fluid that it receives from the driving motor. The figure 1 show of classification of pumps. There are two types of
pumps.one is positive displacement pump and another is centrifugal pump

I1l. NAME OF THE COMPONENTS

Components used in the generation OF LOBE PUMP ARE;
Table—1
Name of Components

Sr.No. | Component
(1) Inner Gear
) Outer Gear
3) Bearing
(4) Shaft
(5) Casing
(6) Motor
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IV. PRINCIPLE OF THE MODEL

The principle of the Lobe pumps an epitrochoid is defined as a path, which is traced by a point lying inside the rolling circle that
rotates outside of a base circle circumference. As the classical epitrochoid pumps, the assembly of the considered machine is
constituted by an inner rotor which can be assumed as a pinion, since it transmits the motion to the outer rotor of the speed breaker
is converted into the rotational motion, which in turn rotates the generator and generates electricity.

V. WORKING OF MODEL

The working of this Lobe pump is somewhat similar in design to external gear pumps. Two pumping elements (lobes) rotates
counter to one another to expand and contract volumes. The main difference is the pumping element are always externally timed
resulting in on metal-to-metal contact with in the pumping chamber. Each lobe is affixed to a shaft that is supported by antifriction
bearings. Bearing are not in the liquid means two stuffing boxes are required to isolate them. Since there are no bearing are no
bearing in the liquid the lobes do provided a cantilevered load on the shaft. This principle is shown in figure 1.a cutaway illustration
of a typical lobe type pump is shown in figure 2.

FLOW

Fig. 1: Lobe pump operating principal

Fig 2: Lobe pump cross section view
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V1. DESIGN OF COMPONENTS

-A. Design of Shaft
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Fig. 2d: drawing

Motor power: 1.5 KW

RPM: 1450
Shear Stress(7) : 4.2 N/mm?
2nNT
Torque, p = p~
_ Px60
~ 2mN
_ 0.746x60
" 2mx1450
T=4.91x 103
nrd3
Now, T =
16
d3 = 16_T
T
16 x 4.91 x 103
B=—
X 4.2
d=18.12mm
d~18 mm
SR.NO. NAME DIMENSION IN (MM)
(1) Diameter of shaft 18
(2) Length of shaft 150
Design of Casing
Di=d=90mm (inner dia. for casing)
Pmax =12kg/cm?
ou = 400N/mm? (Cast Iron)
now
Allowable Tensile stress:
=%
) ) Larpy:
Wall thickness of the cylinder:
2.0t
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Table — 2
Thickness of Casing
. Di Prmax ou Allowable tensile stress | Wall thickness
Iteration number | FOS mm) | (glem?) | N mm? (ot) (mm)
1 6 90 12 400 66.67 8.09=9
2 7 90 12 400 57.20 9.44=10
3 8 90 12 400 50 10.8=11
4 10 90 12 400 40 13.5=14
5 12 90 12 400 33.33 16.20=17

Now we finally Consider the Thickness of Casing is 17mm for maximum safety.

VI11.LOBE PUMP ADVANTAGES

Pass medium solids.

No metal-to-metal contact.

Superior clean-in-place and steam-in-place capabilities.
Positive suction, non-pulsing discharge.

Bi-directional

VIIl. APPLICATIONS

Lobe Pump used in most of the places or industries such as:

Water Plants

Railway Economy
Building Industry
Biogas Plants

Soil Contamination
Chemical Industry
Waste Disposal and Recycling
Liquid Feeding

Fruit Processing Industry
Ceramic Industry

Plastic Recycling

Food Industry

Slaughter Houses

Drink Water Supply
Sugar Manufacturing

IX. CONCLUSION

We have visited a company — Pump Square Vallabh Vidhyanagar which is manufactured a positive displacement pump. We are
analysis parameters of lobe pump and we want to redesign of shaft and casing of lobe pump. Lobe pump transfers the fluid with
high pressure and velocity from one place to another place. We had done analysis on lobe pump components with the help of Solid
works and AutoCAD.
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