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Abstract: Automobiles play a big part in the daily life of people everywhere. For the last 100 years the demand for 

fossil fuels has grown exponentially because of growing number of cars and buses. The general public is having a 

notion that the thermal efficiency of the engine is the actual efficiency of the car. Our paper shows that the actual 

overall efficiency of the car is much less than the thermal efficiency of the engine. This paper shows that the actual 

overall efficiency of the car is less than 3 percent. We have taken a sample of five different cars and the maximum 

overall efficiency comes out to be 2.57 percent for Maruti swift. 
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I. INTRODUCTION 

These days a lot of research is being done to improve the mileage of the automobiles. The majority of people believe 

that the thermal efficiency of the engine is very close to the actual efficiency of the automobiles.  

 

       Our research is based on the following assumptions: 

 

1. Entire car is a single entity and has been taken as engine. 

2. The work done by car while running on roads is work done against friction. 

3. The maximum mileage velocity has been used to calculate the maximum work done by the vehicle against 

friction. 

4. It has been assumed that the vehicle is moving on highway at velocity which gives maximum mileage (45 

kmph) and work is done against rolling friction. In this paper we are taking maximum mileage to calculate the 

frictional work done. The car gives maximum mileage when it runs on the highway.  We are calculating the 

force of rolling friction. Then we are multiplying the force of rolling friction with the mileage of the car in 

kilometers. This gives the actual work done by the car against the force of rolling friction with consumption of 

1 liter of petrol. 

 

II. METHODOLOGY 

 

Work done against friction = Frictional force × Distance moved 

 

       Frictional force = µ r mg 

 

where, m = mass of the car,  

            g = acceleration due to gravity, and  

           µ r = Coefficient of rolling friction 

 

       To calculate the rolling frictional force of car, we need to calculate the coefficient of rolling friction.  

 

       Coefficient of rolling friction has been calculated by the following formula: 

 

µ r = 0.005 + 1/p (0.01 + 0.0095(v/100)
2
) 

 

 

 

http://www.ijirset.com/


                                         ISSN: 2319-8753 
 

           International Journal of Innovative Research in Science, Engineering and Technology 
Vol. 2, Issue 5, May 2013 

 

 

   Copyright to IJIRSET                                                   www.ijirset.com                                                                              1827 

where 

 

µ r = rolling coefficient, 

p = tyre pressure (bar), and 

v = velocity (km/h) 

 

       The tyre pressure is 30 bars for all the vehicles. The velocity which gives maximum mileage has been taken as 45 

kmph. At these values rolling friction coefficient is equal to 

 

µ r = 0.005 + 1/30 (0.01 + 0.0095(45/100)
2
) 

 

                                                                          = 0.005397 

 

       To calculate the overall efficiency of the car, we are finding out the mileage at the highway roads. The frictional 

work done has been multiplied by the mileage so that we can find out the total frictional work done by the car at the 

cost of 1 liter of petrol.  

 

       The overall efficiency of the car has been calculated by dividing the net frictional work done per liter of petrol by 

calorific value of one liter of petrol.   

 

       The calorific value of petrol has been taken as 47300 kJ/kg. 

 

       The specific density of petrol is 0.835. 

 

       Hence the total calorific value of 1 liter of petrol = 0.835 × 47300 = 39495.5 kilojoules. 

 

III. RESULTS AND DISCUSSIONS  

 
TABLE I 

S. 

No 

Car 

name 

Kerb 

weight 

(kg) 

Mileage 

(kmpl) 

Frictional 

force 

(µ r mg) 

Newtons 

Net Frictional  

work per liter  

of petrol 

(Frictional force ×  

mileage ) 

kilojoules 

Overall efficiency= 

Frictional work 

Calorific value 

 

1 Maruti 

suzuki 

alto 

800 18 42.355 762.401 0.0193 

2 Maruti 

suzuki 

swift 

1200 16 63.533 1016.528 0.0257 

3 Maruti 

omni 

800 18 42.355 762.401 0.0193 

4 Maruti 

Suzuki 

ertiga 

1150 15 60.886 912.990 0.0231 

5 Tata 

nano 

635 24 33.619 806.856 0.0204 
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Mileage for different cars
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Fig. 1 Bar chart showing Mileage for different cars 

 

 

 

Overall efficiency of different cars

0

0.5

1

1.5

2

2.5

3

1 2 3 4 5

Cars

O
v
e
ra

ll
 e

ff
ic

ie
n

c
y

 
Fig. 2 Bar chart showing Overall efficiency for different cars 

 

       Thus, it is seen that most of the energy given by the fuel via engine is lost in internal frictional work and it is not 

converted into useful work. Usually the thermal efficiency of the engine of car is in the range of 20%-30 %. But it is 

found that the actual overall efficiency is only 1.9% to 2.57%. (Refer to the bar chart above). The energy given by the 

engine is lost because of the friction. If the friction loses in the transmission of power from engine to the tires are 

reduced, than the mileage of car can be increased by about 10 times. 

 

IV. CONCLUSION 

       The paper proves that the frictional loses account for nearly 97% of energy generated by the engine and more 

research needs to be done so that mileage of car can be improved. 
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