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ABSTRACT

aim of this review paper is to present the idea of harnessing the various energy and use it in today’s
f human life. For human being travelling has become vital.in order to sustain in this fast forward world

he must travel from place to place. It is very important that time taking for travelling should be less, also it should

be econom

ical and easily available. With the fast depleting resources of petrol and diesel, there is need to find

intermittent choice. Taking all this into account, a shift away from conventional based fuels to using a renewable
sources of energy is a must. Electric bi-cycle which will be driven with the help of battery and thus provide required

voltage to

the motor. The focus of this report is to system design of this electric bi-cycle. Therefore the

manufacturing of such bi-cycle is indispensable.
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1. INTRO

1.1TYPESO

8184

DUCTION:

Bike were introduced in the late nineteenth century in Europe, and by the mid 21st century, more than 1
billion have been made around the world. These numbers far outperform the amount of cars, both out
and out and situated by the amount of individual models delivered. They are the rule systems for
transportation in different districts. They in like manner give a common sort of delight, and have been
balanced for use as adolescents' toys, general wellbeing, military and police applications, dispatch
organizations, bicycle hustling and bicycle stunts.

The major shape and setup of a common upright or "security bike", has changed nearly nothing since the
primary chain-driven model was produced around 1885. These have considered an increase of specific
blueprints for a few sorts of cycling.

The bicycle's creation has enormously affected society, both as far as culture and of propelling present
day mechanical strategies. A few segments that in the long run assumed a key part in the advancement of
the car were at first concocted for use in the bike, including metal rollers, pneumatic tires, chain-driven
sprockets and strain spoked wheels.

F BICYCLES

> . .
According to function
According to number of wheels
According to type of steering
According to number of riders

According to sport

YV V V VYV V

According to rider position
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According to means of propulsion

®  According to gearing

2.DESIGN

A. Dc Motor:-

The motor is having 250 watt. capacity with maximum 2700 rpm. Its specifications are as follows:

Voltage Rating:- 24 Volts Cooling: Air :- cooled  Bearing :- Single row ball Current Rating:- 14amp

FLD Mnlﬂfc, *

Figure 1:- D.C. Motor

B. Frame:

The Frame is made up of M.S. along with some additional light weight components. The frame is designed to

sustain the weight of the person driving the unit, the weight of load to be conveyed and also to hold the
accessories like motor.

Also it should be design to bear and overcome the stresses which may arise able to due to different driving and

braking torques and impact loading across the obstacles. It is drilled and tapped enough to hold the support
plates.

Figure 2: Frame
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C. Battery:

The battery also acts as a condenser in a way that it stores the electric energy produced by the generator due to
electrochemical transformation and supply it on demand. Battery is also known as an accumulator of electric
charge. This happens usually while starting the system.
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Figure 3: Battery

D. Chain Drive:

— A Chain is an array of links held together with each other with the help of steel pins. This type of
arrangement makes a chain more enduring, long lasting and better way of transmitting rotary motion from one
gear to another.

—  The major advantage of chain drive over traditional gear is that, the chain drive can transmit rotary motion

with the help of two gears and a chain over a distance whereas in traditional many gears must be arranged in a
mesh in order to transmit motion.

(A) Roller Link

Side Bar —» T (B) Pin Link
Bushing —b‘ '

M

(C) Links Assembled

Figure 4: Chain

E. Braking System:

For the braking system it is convenient to use braking system used in band brake system which consist of spring
loaded friction- shoe mechanism, which is driven with the help of hand lever.
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F.Controller:

As its name suggests, the controller controls the amount of power supplied to the motor. The controller is rated at
36 v and 30 a and was included in the ebike conversion kit. Since the motor is a brushed dc motor, the internal
workings of the controller are fairly simple. A delay chip supplies power to the motor at timed intervals, and
different coils in the motor are powered each time as the motor turns to align with the permanent magnets in the

housing. Note that this controller has a one-way relationship with the battery and motor, meaning that it does not
do regenerative braking.

Figure 6: controller

G. Throttle:

The throttle was included in the controller Kit. It is a half-twist throttle. Throttles can work in several ways, but
the most common and simple way is as follows. Inside the handle is a Hall-effect sensor which can supply some
voltage in response to change in magnetic field. As the handle is twisted it changes the Hall-effect sensor’s

proximity to a magnet, thereby changing the voltage produced by the sensor. This is interpreted by the controller
and the power supplied to the motor is varied.

Figure 8: Throttle
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3. DESIGN CALCULATION

>  Design calculation of Electric Bike

p= pitch of chain, mm

D=pitch diameter of spocket, mm

z=number of teeth on spocket

¥ =pitch angle, degree

V=average speed of chain, m/s

n=speed of sprocket, r.p.m

Z1,Z2=number of teeth on driving and drive sprocket
nl,n2=speed of driving and driven sprocket ,r.p.m

i=speed ratio

M=number of link

C=centre distance between driving and driven sprockets, num
L=length of chain

K=service factor

P=power to be transmitted, kW

Pd=design power, kW

K1=tooth correction factor

K2=multiple strand factor

KW=power rating of simple roller chain, kW
Pmax=max.theoretical power transmission capacity of roller chain, kw

Fb=breaking strength of roller chain, N

Type ‘B’
Sprocket

Type ‘C’°
Sprocket

Figure 9: Chain Drive
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»BASIC RELATIONS:
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Design power (pd):
Pd=Ks.p
Required Power Rating (kW):

_ Pd
K1+K2

Ks*p
K1+K2

Maximum Theoritical Power Roller Chain can Transmit (Pmax):

> Design of Electric Bike:-

IJARIIE-ISSN(0)-2395-4396

Here

we have used permanent magnet self generating motor with 250 watt power and 2700rpm. The motor runs on 24
volts and 14 amps power source. This motor can reach a peak current during starting equal to 15 amps.

P=2x3.14x NxT /60250

=2x3.14x2700xT/60T

= 0.88464N m

= 884.64 N-mm

Reduction in chain drive R chain = 18/09
=21

Torque at wheel shaft = T x R chain
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=884.64x2

=1769.28 N.mm

Speed of wheel shaft = 2700 /2
= 1350 rpm

A Designing of Shaft Bending:

The force which develops across a specific cross section of the shaft, it generates stress at that point of cross
section that are subjected to maximum loading. This internal or resisting moment gives rise to the stress called as
bending stresses.

Torsion:

When the shaft which is twisted by the couple such that the axis of that shaft and the axis of the couple
harmonize, that shaft is subjected to pure torsion and the stresses generated at the point of cross section is torsion
or shear stresses.

Combined Bending and Torsion:

In actual practice the shaft is subjected to combination of the above two types of stresses i.e. bending and torsion.
The bending stresses may occur due any one of the following reasons:

1) weight of belt1.

2)  Pull of belts2.

3) Eccentric Mounting of shafts/gears3.

4) Misalignment of shafts/gears4.

On contrary, the torsional movement occurs due to direct or indirect twisting of the shaft. Hence at any given

point on crosssection of the shaft, the shaft is subjected to both bending and torsional stresses simultaneously.
Following stresses are taken in consideration while designing the shaft:

1. Shaft Design

T =36000 N mm
T=3.14/16xo0sxd3

Fs allowable = 80 N/mm2
6820 =3.14 x 6s x d3/16

os = 34.73 N/mm2

Material = C 45 (mild steel)

o ut =320 N/mm2 ------------ PSG design data book.

Factor of safety = 2 ot
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=o ut/ fos
= 320/2
=160 N/mm2
os = 0.5 N/mm2
ot=0.5x160

=80 N/mm2

os is less then allowable so our shaft design is safe.

2. Design of Sprocket and Chain for Electric Bike

We know, Transmission ratio =72/ Z1

=18/09

=02

IJARIIE-ISSN(0)-2395-4396

For the above transmission ratio number of teeth on pinion and the number of teeth sprocket is in the range

of 21 to 10, so we have to select number of teeth on pinion sprocket as 09 teeth.

So, Z1 = 09 teeth

B.Selection of Pitch of Sprocket:

The pitch is decided on the basis of RPM of sprocket. RPM of pinion sprocket is variable in normal condition it

is = 2700 rpm.
For this rpm value we select pitch of sprocket as 6.35mm from table.
P =6.35mm
Calculation of minimum center distance between sprockets.
Transmission ratio =722/ Z1
=18/9
=2.
which is less than 7 Dia. of small sprocket,
Periphery = n % dia. Of sprocket
=11 %x6.25
=nxDD
=09x6.25/nD
=17.9140 mm Dia. of sprocket
Periphery = & % dia. Of sprocket
=18 x 6.25
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=nxDD

=18x6.25/nD

= 35.8280 mm.

So from table, referred from PSG Design Data book

The minimum centre distance between the two sprocket = C’ + (80 to 150 mm)
Minimum Center Distance = 76.5 + (30 to 150 mm)

Minimum Center Distance = 170 mm

C. Calculation of Values of Constants K1 K2 K3 K4 K5 K6 — (with help of PSG Design Data)
Load factor K1 = 1.25 (Load with mild shock)
Distance regulation factor K2 =1.25(Fixed center distance) Center distance of sprocket factor K3 =0.8
Factor for position of sprocket K4 = 1 Lubrication factor K5 = 1.5 (periodic) Rating factor K6 = 1.0 (single shift)
D. Calculation of Value of Factor of Safety
For pitch = 6.35
& speed of rotation of small sprocket = 2100 rpm Factor of Safety for this drive = 8.55
Calculation of Allowable Bearing Stress:
For pitch = 6.35
& speed of rotation of small sprocket = 2100 rpm Allowable Bearing stress in the system = 2.87kg / cm2
=2.87 * 981/100
=28 N /mm2
1. Calculating Maximum Tension on Chain
Maximum torque on shaft = Tmax
T2 = 6820 N-mm
Where, T1 = Tension in tight side,
T2 = Tension in slack side,
01, 02 = center distance between two shaft

Sin=R1-R2 0102
Sin = 65.65 - 10.9

170 Sin=0.33

=18.78

TO FIND = (180 -2 ) X 3.14/180

= (180 —2*18.78) X 3.14/180
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=2.48 rad

According to this relation, T1/T2 = ep0

T1/T2=e0.35x2.48 T1

=2.38T2
We have,
T=(T1-T2) X R 6820
=(2.38T2-T2) X65.65T2

=75.27N

T1=238 X 75.27T1

=179.16 N

So tension in tight side = 179.16 N

We know,

Stress = force / area x 2

Stress induced = 179.16/ (3.14 * 32 / 4) x 2 Stress induced = 12.67 N /mm2

As induced stress is less than allowable stress =28N /mm2 design of sprocket is safe.

4. CONCLUSIONS:

With the expanding utilization of regular assets of petroleum, diesel it is important to move our way towards
exchange assets like the Electric bicycle and others since it is important to distinguish better approach for
transport. Electric bicycle is an alteration of the current cycle by utilizing electric vitality and furthermore
sunlight based vitality if sun powered boards are given, that would aggregate up to increment in vitality
generation. Since it is vitality proficient, electric bicycle is less expensive and reasonable to anybody. It can be
utilized for shorter separations by individuals of all ages. It can be devised consistently. The most crucial
component of the electric bicycle is that it doesn't devour non-renewable energy sources in this manner sparing
crores of outside monetary standards. The second most critical element is it is sans contamination, eco — well
disposed and quiet in operation. For counterbalancing ecological contamination utilizing of on — board Electric
Bicycle is the most feasible arrangement. It can be accused of the assistance of AC connector if there is a crisis.
The Operating expense per/ km is less and with the assistance of sun powered board it can reduce up more. Since
it has less segments it can be effectively destroyed to little segments, along these lines requiring less support.
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