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CLASSIFICATION OF THERMODYNAMIC SYSTEM 

The thermodynamic system can be classified into three types. 

(i) Closed system, 

(ii) Open system, and 

(iii) Isolated system. 
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Forms of Energy  

Energy exists in many different forms. Examples of these are: light energy, heat energy, 

mechanical energy, gravitational energy, electrical energy, sound energy, chemical 

energy, nuclear or atomic energy and so on. 

1. Kinetic Energy: Kinetic energy (KE) is defined as the energy possessed by a moving 

body by virtue of its motion. The kinetic energy is expressed in the form of an equation 

as K.E = ½*m*v2 where, ‘m” denotes the mass of the object and ”v‟ denotes the 

velocity of the object.  

 Ex: A moving car has kinetic energy.  

 

2. Potential Energy: Potential Energy (P.E) is defined as the energy which is stored by 

virtue of  its position. The potential energy is expressed in the form of an equation as 

P.E = m*g*h where  

“m‟ denotes the mass of the object, “g‟ denotes the acceleration due to gravity and 

“h‟ denotes  the height in meters.  

 

3. Mechanical Energy: Mechanical energy is defined as the energy associated with the 

motion and the position of the object. It can possess energy in the form of either 

potential energy or kinetic energy or both. Hence, mechanical energy is expressed as 

the sum of kinetic energy and potential energy. 

                                                M.E=m*g*h+1/2*m*v2.  

 Ex: Car up a mountain, it has kinetic and potential energy.  

4. Chemical Energy: Chemical Energy is defined as the energy stored within the bonds of 

a chemical compound, i.e., the energy is stored between the atoms and molecules of 

the compound. Example: electrochemical cell or battery. 

5. Nuclear energy is energy stored in the nucleus of an atom—the energy that holds the 

nucleus together. Large amounts of energy can be released when the nuclei are 

combined or split apart. Example: Nuclear fission, nuclear fusion, and nuclear decay are 

examples of nuclear energy. 

 6. Electrical energy: Electrical energy is the energy carried by moving electrons in an 

electric conductor. It is one of the most common and useful forms of energy.  

7. Thermal Energy: Thermal energy or heat energy reflects the temperature difference 

between   two systems. Example: Steam has thermal energy. 
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(ii) Convection 

When the transfer of heat takes place from one part to another part of the substance or fluid due to 

the actual motion of the molecules, it is called the convection mode of heat transfer. In this method, 

the rate of heat transfer depends mainly upon the difference in the fluid density at different 

temperature. 

Examples of convection include: 

 Boiling of water, that is molecules that are denser move at the bottom while the molecules 
which are less dense move upwards resulting in the circular motion of the molecules so that 
water gets heated. 

 Warm water around the equator moves towards the poles while cooler water at the poles 
moves towards the equator. 

 

  Types of Convection heat transfer 

(a) Natural convection or Free Convection:  Natural convection is induced by buoyancy forces 

due to density variations as a result of temperature differences. 

 

(b)  Forced convection:  Forced convection is the transfer of thermal energy when the flow is 

caused by external means, such as a fan, a pump  

(iii) Radiation: 

Radiation is the transfer of energy through electromagnetic waves. Unlike conduction and 

convection, it does not require a medium (it can travel through the vacuum of space).  

Example: Heat from the Sun reaching Earth. 
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MODULE-3 

INTRODUCTION TO I C ENGINE 

& 

INSIFGHT INTO FUTURE MOBILITY 
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PARTS OF IC ENGINE 
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4-S PETROL ENGINE (SI ENGINE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

FAHEEM
 A

KTHAR

notesforvtu.in

FAHEEM AKHTAR
Typewritten text
BY
FAHEEM AKTHAR
NIT-R

MECH
Typewritten text
25



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FAHEEM
 A

KTHAR

notesforvtu.in

MECH
Typewritten text
26



4-S DIESEL  ENGINE (CI ENGINE) 
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2-S PETROL ENGINE 
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INSIGHT INTO FUTURE MOBILTY

ELECTRIC VEHICLE 

A vehicle is propelled with electric motors and draw power from onboard 

electric source is an electric vehicle. For storing the electric energy, most 

common storage device used in Electric vehicle is battery. It can store large 

amount of energy in a small volume and weight. 

WORKING PRINCIPLE 

 

 

 

The figure shows the simple construction of electric vehicle. It consists of battery, 

motor controller, motor which is connected to the transmission system. Here, 

battery is the energy source which is charged by taking electric current from the 

grid (In Solar power electric vehicle, Battery is charged with the use of solar PV 

panel which is attached on the roof of the vehicle). These batteries are 

rechargeable. After that controller control the flow of energy from energy source to 

the motor. Motor transmit the power to the wheels of the vehicle by the use of 

transmission system. 
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COMPONENTS OF ELECTRIC VEHICLE (EV)  

There are three important components in electric vehicle namely,  

1. Motor  

2. Motor Controller 

 3. Battery 

MOTOR The main function of motor is to convert supplied electric energy current 

in to mechanical energy. It has only two basic main parts Rotor and stator. The 

rotor is rotating parts which carry permanent magnet and stator is stationary part 

and containing stator winding.  

MOTOR CONTORLLER: the electric vehicle which uses brushless DC motor 

has to use motor controller which helps to control various properties of motor to 

take sufficient current and voltage applied to motor. When accelerating pedal is 

press, this linked variable resistor type controller gives signal to the motor 

controller to adjust speed as per our needs.  

BATTERY The main function of battery is to store electric energy. Most Hybrid 

and electric vehicle used lithium ion batteries. Due to advancing technologies, 

most of automobile manufacturer uses rechargeable batteries. 

ADVANTAGES OF ELECTRIC VEHICLE (EV)  

1. No fuel, No pollution.  

2. It required less maintenance.  

3. Total operation is noise free.  

4. It generates high starting torque.  

5. We can charge at home. 

6. Less Running cost than gasoline powered vehicle.  

7. It helps to save fossil fuels.  
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DISADVANTAGES OF ELECTRIC VEHICLE (EV)  

1. It is quite expensive.  

2. Not for long range travelling because availability of less number of electric 

charging power station.  

3. It requires more time for recharging the battery 

The Hybrid Electric Vehicle (HEV)  

The term hybrid vehicle refers to a vehicle with at least two sources of power. A 

hybrid-electric vehicle indicates that one source of power is provided by an electric 

motor. The other source of motive power can come from a number of different 

technologies, but is typically provided by an internal combustion engine designed 

to run on either gasoline or diesel fuel.  

Based on this general definition, there are many types of HEVs, such as:   

The gasoline ICE and battery 

  Diesel ICE and battery 

  Battery and FC 

  Battery and capacitor 

  Battery and flywheel 

  Battery and battery hybrids. 

Most commonly, the propulsion force in HEV is provided by a combination of 

electric motor and an ICE. The electric motor is used to improve the energy 

efficiency (improves fuel consumption) and vehicular emissions while the ICE 

provides extended range capability. 
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HYBRID  VEHICLE  COMPONENTS 

Components used in hybrid electric vehicles are given below: 

• Gasoline engine  

The hybrid car has a gasoline engine much like the one you will find on most cars. 

However, the engine on a hybrid will be smaller and lighter, and is more efficient 

than the engine in a conventional vehicle.  

• Fuel tank  

The fuel tank in a hybrid is the energy storage device for the gasoline engine.  

• Electric motor  

Electric motor used in hybrid cars are usually dc series motor since it’s versatile 
and ease with which a variety of speed-torque characteristics can be obtained, and 

wide range of speed control is also possible in this.  
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• Generator  

The generator is similar to an electric motor, but it acts only to produce electrical 

power. It is used mostly on series hybrids.  

• Batteries  

The batteries in a hybrid car are the energy storage device for the electric motor. 

Unlike the gasoline in the fuel tank, which can only power the gasoline engine, the 

electric motor on a hybrid car can put energy into the batteries as well as draw 

energy from them.  

• Transmission  

The transmission on a hybrid car performs the same basic function as the 

transmission on a conventional car.  

HYBRID VEHICLE CONFIGURATION. 

The hybrid drive train concept can be implemented by different configurations as 

follows:   

 Series configuration 

  Parallel configuration 

  Series-parallel configurationakes about 1,000 pounds of batteries to s 

Series Hybrid System: In case of series hybrid system the mechanical output is 

first converted into electricity using a generator. The converted electricity either 

charges the battery or can bypass the battery to propel the wheels via the motor and 

mechanical transmission. 
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Parallel Hybrid System: The parallel HEV allows both ICE and electric motor 

(EM) to deliver power to drive the wheels. Since both the ICE and EM are coupled 

to the drive shaft of the wheels via two clutches, the propulsion power may be 

supplied by ICE alone, by EM only or by both ICE and EM. The EM can be used 

as a generator to charge the battery by regenerative braking or absorbing power 

from the ICE when its output is greater than that required to drive the wheels. 

 

 

Series-Parallel System In the series-parallel hybrid the configuration incorporates 

the features of both the series and parallel HEVs. However, this configuration 

needs an additional electric machine and a planetary gear unit making the control 

complex. 
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ADVANTAGES OF HYBRID VEHICLE 

Eco-friendly: Since hybrids house an electric motor as well as a gasoline 

engine, they need less fossil fuel, resulting in less CO2 emissions. On top of 

that, they have more efficient gas mileage than conventional cars. 

  

Financial benefits: Many governments around the world have introduced tax 

credits and incentives for buyers and owners of hybrids. They are also exempt 

from environmental charges. 

  

Higher resale value: As more and more people are getting tired of gasoline 

price fluctuations and care about our planet, they are becoming more willing 

to make the switch to hybrids. As a result, the resale value of such vehicles 

keeps increasing. 

  

Lighter cars: Hybrids are manufactured with lightweight materials, which 

allow vehicles to run on less energy. Their smaller sized and lightly built 

engines also contribute to conserving energy. 

  

Regenerative braking: Hybrids use the system called “regenerative 
braking,” in which the battery recharges a little whenever the driver brakes. 
The mechanism allows the driver more time between manual recharges. 

 

         DISADVANTAGES OF HYBRID VEHICLE 

Less power: Hybrids combine both an electric motor and a gasoline engine, 

with their gasoline engine primarily operated as the power source. Therefore, 

neither the gasoline engine nor the electric motor works as strongly as they do 

in conventional gasoline or electric cars.  

  

Pricey to buy: The initial cost of hybrids is more expensive than 

conventional vehicles’ in most cases. 
  

Higher running costs: Due to their engine and continuous development in 

technology, it may not be easy to find a mechanic with the required expertise. 

And they would likely charge you a little more for maintenance and repairs. 

Moreover, the highest running cost occurs when replacing the battery. 

  

Poor handling: Hybrids have more machinery than conventional cars, which 

adds extra weight and reduces fuel efficiency. So, hybrid car manufacturers 

have had to make smaller engines and batteries to cut down on weight. But 

this results in reduced power for the vehicle and support in the body and 

suspension. 
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