
 

UNIT 27 THERMAL ENERGY 
 

HEAT AND EVAPORATION 

Evaporation is the process by which a liquid changes into a gas form. There are some factors 

that affect the rate of evaporation. 

1. Heat and temperature-This increases evaporation 

2. Pressure- In low pressure, evaporation happens faster 

3. Surface Area – If there is more surface area, evaporation happens faster. 

 
METHODS OF HEAT TRANSMISSION 

Heat is transmitted from a hotter body to a colder body until a thermal equilibrium is reached. 

This happens by 3 processes- conduction, convection and radiation. 

CONDUCTION 

Put a stainless steel spoon into a flame. You will find the end of the spoon getting warm. This is 

transmission of heat by conduction. In the end of the spoon which touches the flame, the atoms 

get heated up and start vibrating. This vibration is transferred to the next atom & then the next 

until it reaches the other end. Conduction of heat is a method of transmission of heat, through a 

medium, without actual migration of the atoms. Conduction occurs mostly in solids. This is 

because the atoms of solids are tightly bound and cannot move readily. In liquids & gases, the 

atoms are not tightly bound so they can more easily and this is called convection. Practical 

examples of conduction are a metal spoon heating in a flame or hot pot touching a store and 

being burned 

CONVECTION 

If you start heating water and put a little blue ink in it, the blue will start spreading throughout the 

water. It is like a current being generated in the water.  The hot water molecules from the bottom 

(nearest to the flame) move up. The current keeps circulating till the entire body of water is heated. 

This is called convection. Convection is the method of transmission of heat through a material or 

medium, in which the atoms (or molecules) actually carry heat and move. Convection is usually 

seen in liquids and gases, where the atoms are not tightly bound so they can more easily. Practical 

examples of convection are hot air rising, cooling & falling, an air conditioner cooling or heating 

in the house, a hot air balloon rising, a man swimming in a lake with colder and warmer water 

areas 



  



RADIATION 

Put a pot on the store for boiling. If you put your hand near the pot, it feels warm, Similarly if you 

sit in the sun, you feel warm. This invisible method of transmission of heat is called radiation. 

Radiation is the method of transfer of heat in the form of electromagnetic waves. For this no 

material medium is needed. Practical examples of radiation are: heat from the sun warming your 

face, heat from a light bulb, heat from a campfire, electromagnetic waves from the Sun, a heat 

radiator 

 

 

 

 

 

 



INSULATOR (THERMAL INSULATOR) 

A thermal insulator is a material that reduces the rate of heat transfer. For example, a thermal 

insulator keeps the inside of a building warm or cool. It helps keep liquids hot (like a thermos) or 

food warm. It keeps things cold (like an igloo). Clothing (like ski jackets) also has insulation to 

keep warm in cold weather. Insulation is needed in cars to prevent the engine from overheating. 

HEAT CAPACITY OR SPECIFIC HEAT 

If you put heat into an object, the temperature of that object will rise. Heat capacity is a term that 

describes how much heat is needed to raise the temperature of an object by one degree. If an 

object has high heat capacity, then more heat can be absorbed before its temperature rises by 1 

degree. 

Specific heat is the amount of heat per unit mass required to raise its temperature by one degree 

Celsius. The specific heat of water is 1 calorie/gram degree Celsius. This is higher than any other 

common substance. As a result, water plays a very important role in temperature regulation. 

MEASUREMENT OF HEAT ENERGY 

Heat is a form of energy. It is not the same as temperature. Heat is the energy transferred from 

one body to another by thermal interactions. This energy transfer can happen in a variety of ways 

like conduction, convection or radiation. Heat is not a property of a system or body, but instead is 

always associated with a process of some kind, and is synonymous with heat flow or heat transfer.  

As a form of energy, the unit of heat is the Joule. Heat is also measured in the calorie, which is 

defined as the amount of heat required to raise the temperature of one gram of water by one 

degree Celsius.  

There is a fundamental difference between heat and temperature. Heat is the amount of energy 

in the system. Temperature is a measure of the average kinetic energy or molecular motion in a 

system. While heat is measured in joules, temperature is measured in units like Celsius, 

Fahrenheit, or kelvin.  

  



THERMAL EXPANSION 

Thermal expansion is the change in volume of matter in response to a change in temperature. 

When something is heated, the heat energy causes the temperature of an object to rise, the atoms 

and molecules become agitated and move around more. As a result, they take up more space. 

This causes thermal expansion. 

For example, in a hot air balloon, the air’s molecules spread out as they are heated and this 

causes the balloon to rise. 

In a solid or liquid, there is a dynamic balance between the forces holding the atoms together and 

the conductors created by temperature, higher temperatures imply greater distance between 

atoms. Different materials have different bonding forces in their atoms and have different thermal 

expansions in response to temperature. 

The expansion and contraction of materials must be considered when designing large structures 

or in engineering applications when large changes in dimension due to temperature are expected. 

Thermometers are an example of thermal expansion – the mercury flows due to changes in 

volume which is brought about by change in temperature. 

THERMAL CONTRACTION 

Most of the states of matter, expand with increasing temperature. With heat is applied to them, 

the speed of particles increases, the distance between them increases, which results in the 

increase in volume expansion. (thermal expansion) 

The opposite of expansion is called thermal contraction. When matter is cooled, its temperature 

decreases and the space that it occupies. It shrinks and becomes smaller. This is called thermal 

contraction. 

 



INFRARED RAYS 

The electromagnetic spectrum includes all types of radiation – from the x-rays used at hospitals, 

to radio waves used for communication, even the microwaves that cook food. The radiation in the 

electromagnetic spectrum is categorized by wavelength. Short wavelength radiation is of the 

highest energy and can be very dangerous e.g. gamma rays, x-rays, UV rays. Long wavelength 

radiation is of lower energy and is less harmful – e.g. radio waves, microwaves, infrared. 

Though infrared radiation is not visible, humans can sense it – as heat. Placing your hand next 

to a hot oven is experiencing infrared radiation. Infrared radiation is very useful to help study 

areas of the universe surrounded by clouds & dust. Because of its long wavelength, it can pass 

through and show details that are invisible by other kinds of radiation. 

The higher the temperature, the more the infrared radiation. Any object with a temperature 

above absolute zero (-459 F, -273 C, 0 degrees Kelvin) radiates in the infrared. Absolute zero is 

the temperature at which all atomic and molecular motion ceases. Even cold objects like an ice 

cube emit infrared radiation. 

Absolute Zero 

It is the lowest possible temperature when all atomic and molecular motion ceases. It is 
zero degree Kelvin, -273 degree Centigrade or -459 degrees Fahrenheit.  



 


