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Abstract— The increasing demand for non-polluting
mechanized transportation has increased the interest in the
use of electric power for personal transportation automation.
Here we have incorporated the advantage of Solar, Electric
batteries and Hub wheel BLDC motor in this bike. Solar panel
power is charge the batteries via converter. This Hybrid Ebike
operating cost is very low compared with fossil fuels used in
Internal Combustion(IC) vehicles. The IC vehicles require
approximately 1.40 rupees per Km, but the E-Bike requires
approximately 0.05 rupees per Km only. A low cost
alternative to an automobile is a Hybrid Ebike. Also the
Hybrid Ebike does not emit any type of smoke to atmosphere
and here engine with mechanical transmission assembly
system was replaced by Hub wheel motor hence this the
vehicle runs noise free.
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l. INTRODUCTION

Very fast increasing environmental pollution due to highly
used-fossil fuel combustion vehicles emits high level of CO;
and produce high level of noise pollution is main motivation
to develop and upgrade the E-Bike into Hybrid Ebike by solar
panel. The system design is based on mechanically coupling
a Brushless DC Motor (BLDC) as the primary power source
to drive the E-Bike and electrically wiring the motor together
with a  dc rechargeable batteries and applying a various
control mechanism for effective and efficient transmission
from the source to the motor. Here the secondary recharging
of the battery is done with the help of the solar cell fixed in
the bike in order to increase the distance of travel over a single
charging.

Il. OVERALL HYBRID EBIKE SYSTEM

Over all Hybrid Ebike system project broken into two
branches which is charger part and vehicle part.

A. Charger Part
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Fig. 1: Schematic Diagram for Charger Part of Hybrid Ebike

Fig. 2: Charger

This Fig.1 explains, Single phase AC supply is step-
down by using step-down transformer for the purpose of
charging the battery. This step downed AC supply is rectified
into DC supply. Now this supply presented in pulsated DC
with ripples. So the filter circuit is used to convert the
pulsated DC into fixed DC supply. This DC supply is directly
connected to the batteries. The charger is shown in Fig.2.

In our project we using AC supply with 50Hz as a
input of the charger is takes 200W input power. Which is
converted into DC 59V, 2.5A to charge the batteries.

How to use: Must connect the charger cable to the
respective battery cables before Switch ON the power supply
to the charger input side for longer life of the charger.

B. Vehicle Part
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Fig. 3: Schematic Diagram for Vehicle Part of Hybrid Ebike

This Fig.3 explains, the solar panel’s power is used
to charge the batteries via converter circuit. The BLDC motor
driven by adjusting the throttle. Throttle signal is given to the
controller. This controller is produced respective signal as per
the motor’s required format. The speed of the motor depends
on to the twisting of the throttle.

I1l. MAIN PARTS OF THE HYBRID EBIKE

— Battery

—  Controller

—  Hub Wheel BLDC motor
—  Converter

— Solar Panel

— Lighting & Indicators.
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A. Battery

Fig. 4: Batteries for Hybrid Ebike
In here we using 48V, 17Ah DC Rechargeable batteries
which is sealed Lead acid type batteries. This Fig.4 shows,
we using in our project for our convenience 4 quantities of
12V, 17Ah batteries connected in series connection method
to achieve 48V as result. This capacity is sufficient to drive
the BLDC motor as per we used. This batteries charging
process is done by the charger circuit which is given as earlier
and charging process is done by the solar panels power.
How to use: Do not use the batteries when its power
is below 20 percentage, Do not short circuit the batteries.
Separate the batteries connection when it’s not used long
period of time, due to this maintain the battery condition and
helps to use the batteries long life.

B. Controller

Fig. 5: Controller for Hybrid Ebike

The controller is control the speed of the BLDC motor by
means of the throttle twisting. The throttle gets input from the
users. According to the rotation of the throttle and load
presented in the bike the controller take the power from the
batteries. And also the controllers used to indicate the actual
speed of the motor via speedometer by getting signal from the
Hall Effect sensors. This sensors presented inside the BLDC
motor assembly. The controller also gives the corresponding
value of power to operate the indicators presented in the
Hybrid Ebike.

How to use: Provide proper cooler or Heat sink for
cooling purpose to the controller. Due to the controller
contain multiple numbers of switches to produce the
corresponding signals.

C. Hub Wheel BLDC motor
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Fig. 6: Hub wheel BLDC motor for Hybrid Ebike
Here we use 500W Hub wheel BLDC motor to drive

the vehicle. Incorporation of a hub wheel motor: The hub

wheel motor is an electric motor that is incorporated onto the

hub of a wheel and drives it directly. Compared with other

conventional motors, its advantages include the following

— Energy efficiency: This is the biggest advantage of a hub
wheel motor. A conventional vehicle uses mechanical
means to transmit power from a centrally mounted
engine/motor to the wheels. Hence, loses occur due to
heating from the friction and through the transmission
system. An electric motor mounted directly inside a
wheel without any mechanical transmission will avoid
all such losses.

— Reduced weight: due to the motor being mounted
directly inside the wheel, the weight of the system is
reduced because no structural and transmission parts are
used.

How to use: select proper controller and corresponding
batteries capacity relevant to the motor rating.

D. Converter

Here we use CUK converter for connect solar panel to
batteries.
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Fig.7 circuit diagram CUK for converter
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Fig. 8: circuit for CUK converter
In CUK converter contain capacitors, inductors,
diode and MOSFET. Circuit diagram shown in Fig.7 this
circuit is developed and shown in Fig.8. Here each capacitors
are 1000 microfarad /35V rating, The MOSFET IRF540N
used as a switch, this switch pulse signal is given by arduino.
This triggering process flow is given Fig.9.

Solar —> CUK = Batteries

panel converter

¢ T Fig. 11: Solar Panel for Hybrid Ebike

F. Lighting & Indicators

Hybrid Ebike also contain front light, back light (stop light),
Voltage | arduino left and right indicator lights. Front side Lighting and
regulator indicator system showed in Fig.12. Backside Lighting and
indicator system showed in Fig.13. Headlight and stoplight
Fig. 9: Schematic Diagram for CUK converter contain low beam and high beam options.
This Fig.9 explains, the solar panel output given to
the CUK converter and also given to the voltage regulator
circuit. The voltage regulator circuit used for give power to
the arduino. The arduino produces the pulse signal for
MOSFET switch. After this the converter converts input solar
panels output to corresponding level output to the batteries.
Approximately the CUK converter output is 52V to 58V. This
output is directly connected to the batteries.
How to use: the CUK converter must closed circuit with the
Batteries.

E. Solar Panel

In this project we fixed solar panel on the bike. The solar
panel ratings are shown in Fig.10 and Fig.11. This panel
outputs are connected to the CUK converter input side.

Fig. 12: Headlight and indicators for Hybrid Ebike
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Fig. 13: Stoplig
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