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ABSTRACT 
The increasing energy demand and rising fuel prices, create a revolution in hybrid-electric propulsion systems which have a 

potential to significantly reduce fuel consumption and increase the  in the aviation industry. Hybrid-electric propulsion system 

takes over the advantage of both electric motor and internal combustion engine. A propulsion system in hybrid nature is 

developed using petrol engine and DC motor. A high torque DC motor is coupled with a 125 cc petrol engine to generate trust. The 

electric motor is turned on with the power of the 12V battery which is charged using a coil which is connected with the petrol 

engine crank shaft. The propellers are in both the engines. The flow rate over them is measured with the help of Anemometer. The 

Results are compared and studied. 

 

KEYWORDS:  hybrid engine; electrical motor; petrol engine; propeller efficiency. 

 
INTRODUCTION 

 
A vehicle which is propelled by two or more distinct power source is said to be a hybrid vehicle. Electric 

vehicle is a kind which combines with a conventional internal combustion engine (ICE) propulsion system along 
with an electric propulsion system i.e. which is hybrid vehicle drive train. With the help of electric power train 
we are intended to achieve better fuel economy than a conventional vehicle or better performance. There are is a 
variety of HEV types and each functions as an electric vehicle varies along with type. 

Our concept was derived from early used diesel-electric submarines where a direct connection between the 
engine and propeller was established, where their objective was between diesel engine for surface run and 
battery which drives the electric motor for submerged propulsion. Later on this concept the transmission was 
done where the diesel  

Engine drove two i.e. a generator which could drive the electric motor or even charge the submarines 
battery.  
 
Literature Review: 

[1]Shigeyuki minami et.al.  observed changes in the Environment characteristics and the ability of long-
distance cruising and long distance reliability because of the capability of a Diesel engine coupled with electric 
motor. 

[2]Spencer haskins et.al.  proved that there is a Maximum efficiency and fuel savings were achieved in 
hybrid electic propulsion system. 

[3]Naoki ueda et.al. Combined a Electric Propulsion unit & Conventional Diesel Propulsive system and 
saved by more than 13% reduction of operation costs and of CO2 emission. 

[4]R.R. Glassock researched on the Feasibility, Effectiveness and Performance of Multimodal Power plant 
and concluded additional 35% power can be supplied from the hybrid system in UAV. 
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[5]Shigeyuki Minami et.al. designed and studied on the Plug-in Hybrid Electric Boat (PHEB) and 
concluded significant improvement in  characteristics of a plug-in hybrid boat in relation to environmental 
issues and reduction of oil use. 

[6]Arun Prakash J   Experimentally   investigated a stepped airfoil using the propeller test rig. 
 

Scope of current work: 
In the current trend there is important need to develop a system which can be eco-friendly. Thus if concept 

is implemented it results in a reduction in the noise level and even reducing the pollution. In the current era our 
concept results in decreasing the pollution caused due to both noise and fuel consumption is reduced. 

 
Methdology: 

 

 
 

4.1 Engine: 
The engine used was single cylinder air cooled engine which has a displacement of 123.7 cc providing a 

maximum power of 8.0 kW with a maximum torque of 10.4 Nm. The gear box was setup with 5 speeds constant 
mesh type along with a Multiplate wet type clutch. The idle speed of the engine is 1400@ 100 rpm. The engine 
got a compression ratio of 10:1.  The primary reduction of the engine is 3.4 and the secondary reduction is 
3.214. The engine is started with the help of a kicker. 

 
4.2 Electro-magnetic Coil: 

An electrical conductor e.g. a wire which conducts electricity was used for charging the battery. The petrol 
engine was linked with a shaft to the coil and by the Amperes law whenever a coil cuts a magnetic lines of force 
current is induced in the coil and using this principle we charge the battery which runs the motor acting as a 
secondary propulsive unit. 
 
4.3 Battery: 

The battery is used to run the propeller which is connected with the motor. The battery gets charged through 
the rotation of the petrol engine. The shaft of the petrol engine was connected along with the magnetic coil 
which helps charging the motor. The electric motor runs at a power of 12V provided by the battery. 
 
4.4 Electric Motor: 

The motor used for the other type of propulsion was a Brushless DC motor providing a torque of 3 Nm. The 
output of the motor used was 800 W. The motor has a tendency of producing 2000 rpm/min without load. The 
provided thickness of the motor is 40mm*4. The motor required a power voltage of 12V. 
 
4.5 Propellers: 

The propeller is connected with the engine and even the electric motor. The primary propulsive system used 
is the petrol engine but the electric motor to runs with the charge of the petrol engine. The motor provides a 
torque to the other propeller which in turn acts as a propulsive to the system.  
 
Experimental approach: 

Initially the petrol engine is ignited with the help of fuel provided on the test bed. On this petrol engine we 
have connected two outsource i.e. a propeller and a shaft. The shaft is linked with an electro-magnetic coil 
which helps the coil to rotate. The rotation of this coil leads to in a magnetic field leads to production of 
electricity. The current produced is stored in a battery which is utilised by a electric motor. The motor is 
connected along with a propeller. Thus for a single system we get two propellers which leads to a efficient fuel 
saving. 
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Fig. 1: Conventional Aerofoil 

 
The propeller which is connected with the motor and the engine rpm which is measured using tachometer 

and Air flow rate is measured using Anemometer. The values from all the readings are taken and are tabulated.  
 

 
Fig. 2: Hybrid Engine Test Setup 

 
Results: 
6.1 Petrol Engine:  

       
Table 1: Tabulated values of Speed, Power, Thrust and Velocity of Piston Engine 

Sl.no Angle 

 (degree) 

Speed 

(rpm) 

Power 

(watts) 

Thrust 

(Tactual) 

Velocity 
of incoming 
airflow v 
(m/s) 

Velocity 
behind the 
propeller (Δv) 
(m/s) 

Thrust 

(N) 

Power 

actual 
(ω) 

Power 

motor 
(ω) 

Propeller 
efficiency 

(η) in % 

1    -5 750    

22 

    0.76         3.9       2.1 4.7548 9.985       46.2 21.61 

2    -3    750     

22 

    0.85         3.1       1.8 2.7767 4.9981       39.6 12.62 

3     -1    750     

22 

    0.88         2.6       0.9 0.5240 0.5240       19.8 2.6464 

4      1    750     

22 

    0.7         1.4       2.3 2.0474 4.7091       50.6 9.3065 

5      3    750     

22 

    0.85         1.9       3.1 5.0478 5.648       68.2 22.94 

6      5 750     

22 

    0.85         3.9       4.6 19.88 9.1949       71.2 40.24 
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6.2 Electric Motor: 
 

Table 2: Tabulated values of Speed, Power, Thrust and Velocity of Electrical Motor 
Sl.no Angle 

(degree) 
Speed 
(rpm) 

Power 
(watts) 

Thrust 
(tactual) 

Velocity 
of incoming 
airflow    v  
(m/s) 

Velocity 
behind the 
propeller 

Thrust 
   (N) 

Power 
Actual     
(ω) 

Power 
motor     
(ω) 

Propeller 
Efficiency 
(η) in % 

1 -5 750 22 0.72 3.4 1.8 3.0455 5.4879 39.6 13.84 

2 -3 750 22 0.76 2.9 1.3 1.3549 1.7637 28.6 6.1583 

3 -1 750 22 0.6 1.6 0.8 1.6873 1.3479 17.6 7.66 

4 1 750 22 0.5 0.7 1.9 0.6986 1.3273 41.8 3.1765 

5 3 750 22 0.76 1.5 2.6 2.8033 7.2885 57.8 12.74 
6 5 750 22 0.76 2.1 3.9 8.8304 34.45 85.8 40.12 

 
I. Calculations: 

7.1 Momentum Theory Thrust: 
T= (�/4)D2(V+(ΔV/2) ρΔv 
T = 8.8304 N 
Actual thrust power = Pactual= Tactual x Δv 
Pactual   = 3.0455 x 1.8 
Pactual  = 34.45 watts 

 
7.2 Power Supplied To The Propeller: 

Pmotor  =85.8watts 
 
7.3 Propeller Efficiency: 

η = Pactual / P motor 
η =  40.12 % 
Comparison of Petrol Engine and Electrical Motor: 

 
Scale: 

X axis = Blade Angle 
Y axis = Propeller Efficiency (η) in % 

 
Graph: 

Based on the calculations a comparative study was made between the petrol engine and the DC electrical 
motor. Graphs were plotted between the two. Graph for the petrol engine and the DC electrical motor. 

 

 
 
• From  these  graph  we  can  infer  that  the  hybrid engine  were  found  to  give  greater efficiency than 

the normal engine used here. 
• From the graph the maximum efficiency of the petrol engine is 40.24% at blade angle +50. 
• From the graph the maximum efficiency of the electrical motor is 40.12% at blade angle +50. 
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Conclusions: 
• In this paer, the experimental model is highlighted as a tool which can be used serve as a guide in the 

initial stages of study and preliminary design of aircraft hybrid engine. 
• The  Results  showed  that  there  is  an  improvement  in  the  performance  of  the engine when normal 

engine replaced hybrid. 
• Through this concept a Aircraft can be  powered by both IC engine and Electric motor simultaneously 

to improve its efficiency and range. 
• Future Studies include applying the concept to the engine and motor of higher scale and rpm. 
 

REFERENCES 
 

1. Shigeyuki minami, Toshiki hanada, Nakaba matshuda, kyoji ishizu, Takuma fujiwara “PERFORMANCE 
OF A NEWLY DEVELOPED PLUG IN HYBRID BOAT,” Journals Of Asian Electric Vehicles, 11: 2. 

2. Spencer haskins, Mankbadi, “DESIGN OF A HYBRID ELECTRICAL PROPULSION SYSTEM,” 
Structural Dynamics And Material Conference Proceedings. 

3. Naoki ueda, Akira oshima, Takashi unseki,  Shigetomo fujita, Shingen takeda, Tohru kittamura “THE 
FIRST HYBRID CRP-POD DRIVEN FAAST ROPAX FERRY IN THE WORLD,”  Mitsubishi Heavy 
Industries, Ltd. 

4. Glassock, R.R. “MULDIMODAL HYBRID POWER PLANT FOR UNMANNED AERIAL SYSTEM 
(UAS) ROBOTICS,” Australian Research Center For Aerospace Automation. 

5. Mimami, S., T. Toki., N. Yshikkawa, M. Nanada, S. Ashida, K. Kitada, J. Tsukuda, 2010.“A  NEWLY 
DEVELOPED HYBRID ELECTRIC BOAT,” Journals Of Asian Electric Vehicles, 8: 1. 

6. Arun Prakash, J., S. Sweta Radhakrishnan, N. Ramavijay, S. Vishnupriya, “EXPERIMENTAL 
INVESTIGATION OF STEPPED AEROFOIL USING PROPELLER TEST RIG,” International Journal of 
Research in Engineering and Technology. 


