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Abstract— In the 21st century green effect is main problem 

with respect to pollution. The automobile industry has 

entered into a new dimension in production of more fuel 

efficient, low emission vehicles and new or more energy 

sources of vehicle. The paper focus on IC Engine and 

electric motor are independently operated for combined 

effort to propel the Luna Moped. The rear wheel will design 

as it is as in two-wheeler with driven by ICE, and the front 

wheel is replaced with electric hub-motor drive, driven by 

batteries. Hub-motor is a mechanical transducer to convert 

the chemical energy to mechanical energy. As it involves 

compressor driven by exhaust emission the speed and 

throttling of main Engine can have direct impact on 

compressor which have by electrical output. 
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I. INTRODUCTION 

We are surrounded with challenging on energy sources and 

all these system work on energy sources either electric or 

chemical. The paper is focus on a system which is a 

combination of chemical and electrical energy. In added a 

system of charging battery using an external source and also 

using the exhaust pressure energy to charge battery which 

reduces the overall wastage of energy during the 

combustion. 

 This energy in form of chemical energy is stored in 

the battery which is used by a hub motor, which is a 

mechanical transducer to convert the chemical energy to 

mechanical energy. 

 The concept for Electric hybrid system which 

connected one separate brushless DC motor of front wheel 

of Luna moped. The brushless DC (BLDC) motor is fixed to 

hub of front wheel of Luna moped. The reason for choosing 

BLDC motor is its compactness and noiseless operation.            

II. DESIGN CONCEPT 

The design concept is developed for driving a scooter with 

individual wheels of the vehicle which separately propelled 

with different sources. 

 The rear wheel will design as it is as in two-

wheeler with driven by replaced with electric hub-motor 

drive, driven by batteries. The hub motors are compact and 

modular requires no support of rotating axles from the 

parent vehicle to be propeller. 

 The chosen test two-wheelers for the analysis 

purpose is Luna-moped, made two-stroke, continuously 

variable transmission. 

III. COMPONENT 

1) Hub Motor 

2) Battery 

3) IC Engine of Luna moped 

4) Exhaust Gas Harvester 

A. Hub motor 

 Gearless hub motor 

 Geared hub motor 

1) Gearless (direct drive) hub motors: 

In a direct drive hub motor, the axle that passes through the 

centre of the motor is actually the axle of the motor itself, 

with the copper windings fixed to the axle. This whole axle 

assembly is called the “stator”. The magnets are mounted to 

the outer shell of the hub motor. When electricity is applied 

to the stator a magnetic field is induced that causes the 

magnets to move. This in turn makes the whole shell of the 

motor turn and propels the bike forward. 

 
Fig. 1: Gearless hub motor 

 Direct drive hub motors are capable of providing 

large amounts of torque and power. This makes them 

especially well suited for higher performance ebike. Direct 

drive motors are usually big and heavy which adds to 

overall bike weight and decreases range. On the upside, this 

extra mass helps the motor to keep from overheating as 

easily because the thermal mass of the motor functions as a 

heat sink. 

2) Geared hub motors: 

 
Fig. 2: Geared hub motor 
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Geared hub motors, on the other hand, have their cases 

connected to the stator through a planetary gear reduction 

system. For every rotation of the case the motor inside 

actually turns many times faster. This allows the motor to 

work at higher and more efficient speeds, while still 

allowing the wheel to spin at a comparatively slower driving 

speed 

 Geared hub motors are smaller and lighter than 

direct drive motors, which can help with increasing range, 

but they are also less powerful and can wear out more 

quickly. Most geared hub motors are only rated up to 350 

watts of power, though the BPM geared hub motor has a 

rating up to 500 watts and has been successfully used on 

ebikes up to 1,000 watts, though with a shorter life 

expectancy (of the motor that is, not the rider). Some people 

have had success increasing the lifespan of the plastic gears 

inside geared hub motors by replacing one of the three 

plastic planetary gears with a metal gear. This allows the 

metal gear to take the brunt of the stress, saving the other 

two plastic gears and extending the usable life of the hub 

motor. This generally makes the motor a little louder – 

though this is rarely a deal breaker. 

 The monolithic catalytic converter uses ceramic 

material made in a honeycomb pattern to control the exhaust 

gases flowing through it. The catalytic elements in the 

ceramic are enclosed in stainless steel. When ceramic beads 

are used instead of a honeycomb structure, the unit is known 

as a pellet catalytic converter. 

3) How to choose hub motor: 

Choosing between a geared or direct drive Hub motor 

usually comes down to two considerations: your power & 

weight requirements. 

 If you are envisioning your electric bicycle with a 

lightweight setup in mind, you are pretty much limited to a 

geared hub motor. If you are looking for a powerful ebike, 

especially an ebike over 1000 watts, your best option is the 

direct drive hub motor. A front hub motor helps spread the 

weight forward and can improve weight distribution of your 

4) Hub motors and flat tires: 

Another thing to think about are flat tires. You are more 

likely to pick up road debris resulting in a puncture to your 

rear tire than your front tire. 

 Why? Because your front tire often kicks up 

objects laying on the road, such as nails, glass shards, 

staples, etc that were initially laying flat. They don’t cause 

much harm to the front tire since their flat surface isn’t 

sharp. Once they bounce up from the impact of your front 

tire though, every now and again you’ll be unlucky enough 

to have it land perfectly aligned to spear your rear tire as it 

gets passed over for the second time. 

5) Advantages of front wheel hub motor: 

Another advantage of front hub motors is that they are easier 

to install than rear hub motors. You don’t have to worry 

about transferring over freewheel or trying to adjust your 

derailleur to get rid of that funny chain noise. 

 With a front hub motor, you simply swap the tire 

on the wheel and place the motor back into the dropouts. 

Front hub motor installations are easier than pie. 

B. Battery 

Hybrid electric vehicle uses battery as one of its power 

source for vehicle motion during at low power conditions. 

Batteries are devices that consist of electrochemical cells 

and provide electrical energy converted from stored 

chemical energy. 

1) Lead-acid battery: 

The Lead acid battery is the power source to the electric 

drive. While most of the electric vehicles are choosing Lead 

acid battery a variety of other alternative batteries can also 

be used. Lead acid based are chosen for the following 

reasons: 

1) High power 

2) Energy density 

3) Durable 

 Lead acid battery has a good Energy density and 

power density ratio. It has about 80% of charge /discharge 

efficiency. Lead acid batteries are inexpensive, safe, and 

reliable. But cold temperature performance, short calendar 

and cycle life are still impediments to their use. Advanced 

lead acid batteries are being developed for hybrid electric 

vehicle applications. 

2) Plug-in Charging:  

The widely used option for recharging the battery is Plug-in 

recharging. The battery is fully charged by plugging it to an 

external power source. A Plug-in hybrid electric vehicle 

shares the characteristics of both conventional hybrid 

electric vehicle having an electric motor and an internal 

combustion engine; and of an all-electric vehicle. 

C. Specification of  Luna Moped 

FEATURES DESCRIPTION 

Engine Type Air cooled 

Displacement 49.8 cc 

Cylinder Bore 38.4 mm 

Stroke 43 mm 

Compression Ratio 8:1 

Maximum Power 1.75@5000 BHP@RPM 

Maximum Torque 2.943@30000 Nm@rpm 

Starting Kick Start Only 

Fuel Capacity 2.5 liter 

Fuel Type Petrol 

Tire Type Tube 

Wheel Type Spoke 

D. Exhaust Gas Harvester  

This design is use of energy by generation of electricity 

from the exhaust pressure of the IC engine and thus 

reducing the loss of pressure energy during the exhaust 

stroke. Thus the exhaust energy can be reused. 

 This invention basically deals with the use of 

exhaust pressure energy which is wasted during the running 

process of IC engine. It consists of a fan which is connected 

to the dynamo and charger. The exhaust pressure threw the 

nozzle of exhaust manifold is axially pointed on the fan 

which causes rotation of Dynamo and the pressure energy 

thus converting into kinetic energy. 

mailto:1.75@5000
mailto:2.943@30000
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IV. LITERATURE REVIEW 

A. Dual drive system in two wheeler using hub motor and 

dual battery charging mechanism 

This research had been done by Ankit Sharma, Ankit 

Rathore and Mallika Verma to develop a hybrid system in 

two-wheeler which is a combination of mechanical and 

electric system. The system incorporates the power of 

engine and a hub motor for increasing the output of the 

vehicle. When the battery is charged fully and the two-

wheeler attains a speed of 60km/hr and more a simple 

switching press will cut off the engine and switch on the hub 

motor in the front wheel making the vehicle dual drive as 

well as increasing efficiency. And when battery is 

discharged or in case of sudden deceleration the engine can 

be fired again with same switch press. 

 The figure represents a relation between the output 

power and specific fuel consumption of an engine: 

 
 In this research investigates the loss of energy 

during the exhaust stroke which can be utilized with the help 

of a Exhaust Gas Energy Harvester by assembling a turbine 

on the exhaust manifold and storing the exhaust pressure 

energy in form of electricity with the help of filter circuit 

also a alternator is connected to the crankshaft. 

 Graphically representation of the concept of 

Exhaust Gas Harvester is shown in figure: 

 
Fig.3 Concept of Exhaust Gas Harvester 

 The conclusion of this research is that combination 

of Hub motor in front wheel and ICE of Luna moped is very 

effective on a more efficient fuel with less harmful exhaust 

and batter performance in comparison to fossil fuels. And 

also assembling a turbine on the exhaust manifold and 

storing the exhaust pressure energy in form of electricity. 

B. Design and development of an extended range electric 

hybrid scooter 

Dr.S.Charles, Fredrick.C, Gopinath.K and Manoj 

Prabakar.D had done a research on the concept of Electric-

Electric Hybrid system which incorporates two separate 

Brushless DC (BLDC) motor for it propulsion. The BLDC 

motors are fixed to the Hub of both front and rear wheel. In 

this they have also shown that a Plug-in hybrid electric 

vehicle shares the characteristics of both conventional 

hybrid electric vehicle having an electric motor and an 

internal combustion engine and of an all-electric vehicle, 

having a plug to connect to an electric grid. 

 The specification for the hub motor used for the 

experiment is as follows: 

No. Features Descripition 

1. Rated Voltage 48V DC 

2. Rated Power 1000W 

3. Controller Current Limit 33A, 12MOFET controller 

4. No Load Speed 518 rpm 

5. Max. Torque >50  Nm 

6. Max. Power >1000W 

7. Max. Efficiency 82 % 

Table 1: Hub Motor Specification 

 Also they research on Lead acid battery has a good 

Energy density and power density ratio. It has about 80% of 

charge /discharge efficiency. Lead acid batteries are 

inexpensive, safe, and reliable. 

 The conclusion was developed from this research 

paper, the widely used option for recharging the battery is 

Plug-in recharging, which the battery is fully charged by 

plugging it to an external power source. And also Hub 

motors could offer benefits such as compactness, noiseless 

operation and high efficiency for electric vehicles. 

C. Fabrication of hybrid petro electric vehicle 

The study was performed by G.Adinarayana, Ch.Ashok 

Kumar and M.Ramakrishna. The study was on make a 

hybrid with electric start and petrol run. Observation show 

that the set of series connected 4batteries set is kept on the 

space between the seat and the engine. The wires from the 

power booster are connected to the ultra saver kit so as to 

regulate the voltage fluctuations that is passing and also to 

supply various voltages required by the other parts of the 

vehicle (includes bulbs, horn, indicators etc.). Once the 

connections are made to the batteries, ultra saver, power 

booster and the motor forms an electric circuit. A cutoff 

switch is connected to the front side of the bike to convert 

from the petrol engine to the motor engine.  The power 

booster is connected to the throttle and the motor wheel. In 

general there will be six connections that will be present 

between motor and the power-booster four of the 

connections will be to the motor steps this will increase the 

motor speed in step wise and the remaining are used for heat 

sensors and load sensors. A MCB (miniature circuit breaker 

switch) is connected to protect the circuit from damaging. 

The throttle will have two connections one is connected to 

petrol engine and then it is connected to the electrical circuit 

through a small device to the power booster to control the 
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flow of power to the motor. The circuit will control the four 

steppers used in the front motor. Speed is regulated by using 

this throttle. There are different types of steppers used for 

different bikes. In this hybrid vehicle, speed control ranges 

from 2.5 to 10 AH. 

They noted  

1) Distance covered during each mode: 

Distance covered during Petrol mode:       45.4 K.M  

Distance covered during Battery mode:     34.6 K.M   

Distance covered during power mode:      12.6 K.M 

2) Table showing cost analysis and distance: 

Mode 
Person 

weight 
Price 

Distance 

KM 

Price per 

unit 

distance 

Petrol 65 75 45.4 1.66 

Battery 65 6 34.6 0.12 

Power 

saving 

mode 

65 0 12.6 0.0 

Total in 

hybrid petro 

electric bike 

65 75+6=81 91 .86 

Table 2: Cost and Distance Analysis 

The result shows that, this type of vehicle is very cost 

effective for middle-class families. The mileage of the bike 

is increased from 60 to 90 km per 1 litter of gasoline.  

D. Design and development of hybrid electric two-wheeler 

suitable for Indian road conditions 

The study was performed by Sharada Prasad N and K R 

Nataraj. The study shown the combined effort of ICE and 

Electric motor in propelling the vehicle, the ICE will be 

active in initial pickup and electric motor acts as supportive 

propulsion deriver. They studied on speed condition and 

recording methods.  The measurement of speed is divided 

into two groups: 

1) Using the equipment provided in the vehicle like 

speedometer. 

2) Usage of some additional equipment like GPS system. 

Also they classify traffic conditions as: 

1) Congested urban conditions: An average speed of 

8kmph to 10kmph with low to high idle time. 

2) Urban conditions: An average speed of 10kmph to 

25kmph with moderate to low idle time.  

3) Extra urban conditions: An average speed of 40kmph 

with low idle time. 

4) Highways: An average speed more than 40kmph with 

very low idle time. 

 They used the motor was 48V, 250W, Ampere 

made Hub motor. The controller for the motor is also 

Ampere made suitable for controlling the specified motor. 

The throttle is an ampere made throttle for speed regulation 

of the specified motor. 

 The input to the motor is supplied by five Exide 

made Electra lead-acid batteries each of 12V, 20Ah through 

controller for testing purpose. 

 From this study the motor using is here 48V, 

250W, Ampere made Hub motor. The ICE will be active in 

initial pickup and electric motor acts as supportive 

propulsion derive.       

E. Design and fabrication of Hybrid Two Wheeler 

Shubham Jalamkar, Ashish Kawale, Prashant Bhujade, 

Nikhil Sahare and Aamir Sayed had research that the 

objective is to design and fabricate a two wheeler hybrid 

electric vehicle powered by both battery and gasoline. The 

combination of both the power makes the vehicle dynamic 

in nature. In this they studied in HEV, the battery alone 

provides power for low-speed driving conditions where 

internal combustion engines are least efficient. In 

accelerating, long highways, or hill climbing the electric 

motor provides additional power to assist the engine. This 

allows a smaller, more efficient engine to be used. 

 From this research it was concluded that the battery 

is provide more power to ICE in hybrid vehicle to propelled 

vehicle. 

V. EXPECTED OUTCOMES 

 Very suitable for long drives where variation of speed is 

minimum. 

 Choosing of hub-motor it does not require a 

transmission system which helps in reducing the 

transmission looses. 

 Hub-motor has greater traction control. 

 The back electro motive force created by hub-motor can 

easily be stored in the batteries. 

VI. USES AND ADVANTAGES 

 In college campus 

 Use for post transportation. 

 Used in Hospital for medicine transportation 

 Two power source of output power are obtained. 

 Emission control 

 Green product for environment 

 Less cost 

VII. CHALLENGES 

 Variable speed of Dynamo may cause fluctuation in the 

output current. 

 Hub motor may be difficult to assemble in the front 

wheel of Luna moped. 

 Hub motor may not be able to provide desired torque 

below a given speed. 

 Luna moped may become bulky.  

VIII. FUTURE SCOPE 

In near future is very well possible that we may find another 

source of energy. But in these present days the best possible 

option is Hybrid vehicle like a Luna moped. 

IX. CONCLUSION 

After studying all literature review it can be seen that, the 

ICE in this built hybrid electric vehicle is utilized for 

obtaining the propulsion of the vehicle from the rest, as the 

speed is increased; the electric motor propulsion is 

combined with the ICE propulsion for total movement of the 

vehicle. The concept of this project on a clean aspect of 

economizing the energy output using hub motor mounted on 
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front wheel of Luna moped. Hence engine seizer at low 

distance and high speed, is eliminated as the vehicle can 

continue to run on electrical power supply.  

 These types of vehicles are very profitable for the 

future and also solve the issue of natural sources and an eco-

friendly Luna moped. This type of vehicle is very cost 

effective for middle class families. As it involves Dynamo 

assembly driven by exhaust emission the speed and the 

throttling of main engine can have direct impact on fan 

which can drive the Dynamo for electrical hub motor. 

REFERENCE 

[1] Ankit Sharma, Ankit Rathore and Mallika Verma, Dual 

drive system in two wheeler using hub motor and dual 

battery charging mechanism, International Journal of 

Modern Engineering Research (IJMER), | Vol. 5 | Iss. 6 

| June 2015 | 65 |. 

[2] Dr.S.Charles, Fredrick.C, Gopinath.K and Manoj 

Prabakar.D, Design and development of an extended 

range electric hybrid scooter, IRACST – Engineering 

Science and Technology: An International Journal 

(ESTIJ), ISSN: 2250-3498, Vol.2, No. 2, April 2012. 

[3] G.Adinarayana, Ch.Ashok Kumar and M.Ramakrishna, 

Fabrication of hybrid petro electric vehicle, G. 

Adinarayana et al. Int. Journal of Engineering Research 

and Applications ISSN : 2248-9622, Vol. 4, Issue 10( 

Part - 6), October 2014, pp.142-144. 

[4] Sharada Prasad N and K R Nataraj, Design and 

development of hybrid electric two-wheeler suitable for 

Indian road conditions, International Journal of 

Electrical, Electronics and Data Communication, ISSN: 

2320-2084,Volume-2, Issue-9, Sept.-2014. 

[5] Shubham Jalamkar, Ashish Kawale, Prashant Bhujade, 

Nikhil Sahare and Aamir Sayed, Design and fabrication 

of Hybrid Two Wheeler, IJSRD - International Journal 

for Scientific Research & Development| Vol. 3, Issue 

02, 2015 | ISSN (online): 2321-0613. 


