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Abstract - A 'gasoline-electric hybrid automobile' is 

an automobile which mainly depends not only the 

batteries but additionally on a 4 stroke engine which 

rotates a generator to provide the power to battery 

and a wheel. GHEV is far extra beneficial over the 

commonly used gasoline engine because it drives the 

energy from fuel most effectively. GV is also a first-

rate supply of air pollution. The purpose is to design 

and manufacture a two-wheeler hybrid electric 

automobile pushed by way of both gasoline and 

batteries. The composition of both the energy makes 

an automobile dynamic in nature. It indicates 

advantages in fuel economy and environmental 

impact over non-renewable automobiles. The hybrid 

electric vehicle combines an electric motor, battery 

and manages gadget with a four-stroke piston engine 

to gain higher fuel economic system and decrease 

toxic emissions in nature. In HEV, the battery itself 

can offer energy for low-velocity driving situations 

wherein internal combustion engines are least 

efficient. In speeding up, long highways, or hill 

hiking the electric motor gives additional thrust to 

help the engine. This allows a smaller and extra 

successful engine to be used. Besides it additionally 

utilizes the concept of regenerative braking for 

modified utilization of energy. Energy loss during 

braking in HEV is used to price the battery. 

Therefore, the automobile is greater perfect to the 

growing urban areas with dense traffic. The final 

degree could include growing the powerfulness of the 

vehicle in monetary and efficient methods. 
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I. Introduction 

The mission discloses a hybrid device including electrical 

and internal combustion(IC) based totally on mainly 

energy drives. The front wheel is being propelled by way 

of battery and consequently, the rear wheel is 

supercharged with the aid of fuel, i.e., it consists of one 

cylinder, air cooled burning engine and a BLDC motor 

primarily based on basically the electrical power drive 

used for hybrid powering of the vehicle. The controller is 

supposed to put into effect the transfer between IC engine 

and motor relying on the capacity call for and load 

situations. 

The vehicle at lower velocity act with the front wheel 

power and at excessive pace receives switched to rear 

wheel drive mechanically.  The attachment of tyre with 

hub motor is considered. There may be no want for any 

equipment reduction for the reason that torque produced 

is sufficient to drive the automobile. The axle of the 

motor is attached to the suspension. The suspension is 

connected to the take care of that is connected to the 

primary chassis. 

 

 

 

 

 

 

 

 

Accessories along with headlamp, show are blanketed as 

user aid. A microcontroller powered up from the battery 

plays the switching from electrically powered to inner 

combustion or vice versa as according to the requirement. 

It senses throttle function and controls the hub motor pace 

through controller circuit and the IC engine through servo 

motor to control the velocity of the rear wheel. Because of 

space constraints, batteries are positioned in the front and 

are located near the fuel tank.  The engine is attached to 

the principal chassis and seat is situated above the engine. 

CVT is hooked up to the crankshaft of the engine to avoid 

any shocks while switching and it makes the controlling 

simpler and less complicated. 

II. Working 

A throttle position sensor (TPS) is a sensor used to 

monitor the position of the throttle in an internal 

combustion engine. It consists of a hall sensor. When the 



 
 

accelerator throttle angle changes, the magnetic field is 

created and it creates a voltage across the position sensor 

terminal. Thus for various angles, various voltages are 

obtained. HEV consists of a throttle position sensor, i.e., 

hall sensor. It gives voltage as output with respect to the 

angle displacement in the accelerator. The analog voltage 

generated is converted to digital through ADC and is 

given to microcontroller. If the speed corresponding to the 

angle deviation in an accelerator is less than 30km/hr then 

the relay is switched on. The relay switching completes 

the circuit of the battery, inverter and hub motor; and the 

vehicle is motioned by electric power. If the speed 

directed by the accelerator is greater than 30km/hr, then 

the engine is started by closing the circuit of starting 

motor through a relay. The starting motor circuit is 

activated for five hundred milliseconds such that the 

vehicle is started. Once the vehicle starts the valve of the 

engine for gasoline intake opens by the servo motor. The 

amount of opening is controlled by the PWM generated 

by the microcontroller as directed by the accelerator. 

III. Electric drives 

 

A. Electric Based Front Wheel Drive and Its 

Components 

The electric powered vehicle consists of the battery, 

electrical converter, and BLDC motor. Its miles part of a 

hybrid electric vehicle that is propelled throughout low-

speed circumstance. It is pollutants free as there is no 

worry of gasoline combustion and it makes it a soundless 

vehicle. Extraordinarily within your budget automobile as 

there is no loss of power concerned. 

B. Gasoline Based Rear Wheel Drive and Its Components 

Gasoline engine: Internal Combustion engine delivers 

higher thermal efficiency and moreover, weight of these 

engines is quiet low as compared to the powered 

delivered by them. Four stroke engines give bigger 

potency that 2 stroke engines and therefore the emissions 

discharged into the atmosphere area unit less. Since the 

compression quantitative relation is lower for smaller 

engines, spark primarily based mechanism is most well-

liked and hydrocarbon is employed as fuel. A 100 cc, four 

stroke, single cylinder, air cooled gas engine has been 

used that has carburetted kind fuel offer system and 

magneto-electric machine primarily based spark 

mechanism. 

 

 

Carburetion: Spark primarily based ignition engines use 

volatile liquids as fuels, therefore the preparation of fuel 

air mixture is finished outside the engine cylinder. The 

purpose of carburetion is to supply a flammable mixture 

of fuel and air within the needed amount and quality for 

economical operation of engine beneath all conditions. 

Under normal conditions it's fascinating to run the engine 

on the most economy mixture, and for fast acceleration 

wealthy mixture is employed. Due to the downward 

movement of the piston, air is sucked into the cylinder, 

making a lower pressure within the instrument of 

execution. In carburettor, air passing through a tube which 

contains fine orifice is exposed to the atmosphere. The 

rate of fuel delivered depends on the pressure difference. 

A throttle valve controls the density of the air that is 

needed to be drawn. Air cooled system: In this, a current 

of air is made to flow past the outside of the cylinder 

barrel, outside surface area of which has been 

considerably increased by providing cooling fins. The 

heat transfer rate is quiet low between metal and air, thus 

suitable for light weight engines. Cooling fins square 

measure forged integral with the cylinder and plate to get 

most heat transfer. The heat dissipating capacity depends 

on both cross-section and length. 

IV. Efficiency of Power Drive 

Efficiency is indicated as the ratio of output work to the 

input energy. Engine efficiency is calculated by various 

performance parameters, such as Indicated Thermal 

Efficiency, Brake Thermal Efficiency, Mechanical 



 
 

Efficiency, Volumetric Efficiency, Relative Efficiency 

etc. 

Indicated thermal efficiency: It is the ratio of energy in 

the indicated power ip, to the input fuel energy in 

appropriate units. 

Efficiency = ip[kJ/s]/energy in fuel per sec [kJ/s] 

= ip [kJ/s]/ (mass of fuel/s x calorific value of fuel) 

Brake thermal efficiency: Brake thermal efficiency is 

the ratio of energy in the brake power, bp, to the input 

energy in appropriate units. 

Efficiency = bp/ (mass of fuel/s x calorific value of fuel) 

Mechanical efficiency: Mechanical efficiency is defined 

as the ratio of brake power (delivered power) to the 

indicated power (power provided to the piston). 

Fp = ip-bp 

Specific fuel consumption: The fuel consumption 

characteristic of an engine is generally expressed in terms 

of specific fuel consumption in kilograms of fuel per 

kilowatt-hour. It reflects how good is the engine, running 

or performing. It is inversely proportional to the thermal 

efficiency of engine. 

Sfc = Fuel consumption per unit time/ Power 

Efficiency of electric drive 

Efficiency = (Output power/Input power) 

= (T*w/V (dc) I (dc)) 

Thus through the expressions potency of the vehicle is 

calculated. The efficiency of IC engine at slow speed is 

very low, i.e., it is less than even 25%. Whereas at this 

speed the potency of battery primarily based drive is 

nearly hundred p.c. At high speeds each of them have an 

equivalent potency as each of them area unit propelled by 

petrol energy. Thus from the on top of discussions it is all 

over that hybrid electrical vehicle is a lot of economical 

than traditional vehicle supported petrol power supply. 

V. Conclusion 

HEV is a vehicle that uses two sources of power- 

gasoline, and battery. For low power application battery 

drive is employed wherever as for top power application 

where power demand is incredibly high Ice is employed. 

Gasoline drive is most effective at the high-speed drive. 

Thus HEV’s every mode of operation happens at their 

most potency. But in ICE low-speed operation isn't 

economical. Its high-speed mode is only efficient. 

Therefore, it offers double the mileage given by a 

standard vehicle. As this hybrid vehicle emits five 

hundredth less emission than the traditional vehicle it 

plays a vital role in reducing pollution to the sure extent 

while not compromising expeditiously. Thus it's most 

economical most effective best in urban square measures 

chiefly in high traffic wherever gas engines are least 

efficient because the energy from gas is being wasted 

away and creates pollution. 

VI. References 

[1] “Resources magazine publication. Replacing Oil: 

Alternative Fuels and Technologies” 

http://www.rff.org/Publications/Resources/Pages/Rep

lacing-Oil.aspx 

[2] “Oil depletion analysis centre. ODAC Newsletter 

- 6 July 2012.”http://www.odac-

info.org/newsletter/2012/07/06 

[3] “M. J. Riezenman, “Electric vehicles,” IEEE 

Spectrum, pp. 18–101, Nov.1992.” 

[4]“H. Shimizu, J. Harada, C. Bland, K. Kawakami, 

and C. Lam, “Advanced concepts in electric vehicle 

design,” IEEE Trans. Ind. Electron., vol. 44, pp. 14–

18, Oct.1997.” 

[5] “C. D. S. Tuck, Ed., Modern Battery Technology. 

Harwoo , p. 411 , 1991.” 

[6] “M. Terashima, T. Ashikaga, T. Mizuno, and K. 

Natori, “Novel motors and controllers for high-

performance electric vehicle with four in-wheel 

motors,” IEEE Trans. Ind. Electron., vol. 44, pp. 28–

38, Feb.1997.” 

[7] “R. Prabhakar, S. J. Citron, and R. E. Goodson. “ 

Optimization of Automobile Engine Fuel Economy 

and Emissions.” ASME Paper 75-WAlAut-19, 

Dec.1975.” 

[8] “J. A. Cook and B. K. Powell. “Discrete 

Simplified External Linearization and Analytical 

Comparison of IC Engine Families,” Proc. 

1987Amer. Conrr. Con$, vol.1, pp. 326-330, 

June1987.” 

[9] “V. Wouk, “Hybrids: Then and now,” IEEE 

Spectrum, pp. 16–21, July1995.” 

[10] “C. Kricke and S. Hagel, “A hybrid electric 

vehicle simulation model for component design and 

energy management optimization,” in Proc. FISITA 

World Automotive Congress, Paris, France, 

Sept.1998.” 

 

 

http://www.rff.org/Publications/Resources/Pages/Replacing-Oil.aspx
http://www.rff.org/Publications/Resources/Pages/Replacing-Oil.aspx

