
Boiling 

Boiling is a physical process in which a liquid substance is heated to its boiling point, 
causing it to convert into a gas. Boiling can be an effective method for purifying liquids, 
as it can remove impurities and unwanted substances. For instance, boiling water is a 
common method of sterilization, as it can eliminate various types of bacteria and viruses 
that may be present. Boiling is also a common process used in the production of many 
types of food and beverages, such as tea, coffee, and soup. 

Boiling can be a useful way to purify liquids, as it can remove impurities and other 
unwanted substances. For example, boiling water is a common method of sterilization, 
as it can kill many types of bacteria and viruses that may be present. Boiling is also 
used in the production of many types of food and beverages, such as tea, coffee, and 
soup. Despite its common occurrence and many practical applications, boiling is still an 
area of active research in the fields of chemistry and physics. Scientists continue to 
study the complex dynamics of boiling, including the effects of pressure, temperature, 
and surface tension on the process. This ongoing research has important implications 
for many areas of science and technology, from energy production to materials science. 

Process of Boiling 

Boiling is the process in which a liquid is heated to its boiling point, which is the 
temperature at which the liquid changes into a gas. During boiling, the liquid molecules 
gain enough kinetic energy to overcome the attractive forces between them and escape 
as vapour or gas. 

The process of boiling can be summarized in the following steps: 

• Heat the liquid: A heat source, such as a stove or flame, is used to heat the
liquid.

• Increase temperature: As the heat is applied, the temperature of the liquid rises.
The molecules in the liquid absorb energy, and their kinetic energy increases.

• Reach boiling point: As the temperature continues to rise, the molecules in the
liquid start to move faster and faster until they reach the boiling point. The boiling
point is the temperature at which the vapour pressure of the liquid equals the
atmospheric pressure.

• Formation of vapour bubbles: When the liquid reaches the boiling point, vapour
bubbles form inside the liquid. The bubbles rise to the surface, carrying some of
the liquid with them.

• Conversion into gas: As the bubbles rise, they burst at the surface, and the liquid
inside them is converted into gas. The gas or vapour is released into the air.

• Continued boiling: The process continues until all the liquid has been converted
into gas or vapour.

• Cooling: Once the heat source is removed, the gas or vapour will start to cool
and condense back into a liquid.



Boiling is an important process in cooking, chemical reactions, and many other 
applications. It is also used as a method of purification, as boiling can kill bacteria and 
other microorganisms in water or other liquids. 

What is Boiling Point? 

The boiling point is defined as the temperature at which the vapour pressure of a liquid 
equals the atmospheric pressure or the pressure surrounding the liquid. It is the 
temperature at which a liquid substance changes into its gaseous state. The boiling 
point is a unique physical property of each substance, and it can be used to identify and 
characterize different liquids. 

At the boiling point, the liquid's molecules gain enough energy to overcome the 
attractive forces between them, and they turn into vapour or gas. The boiling point of a 
substance is affected by several factors, such as pressure, altitude, and the nature of 
the substance itself. For example, water has a boiling point of 100°C at sea level and 
normal atmospheric pressure. However, the boiling point of water decreases at higher 
altitudes due to the decrease in atmospheric pressure. 

Types of Boiling 

There are two main types of boiling: nucleate boiling and film boiling. Both types of 
boiling are important for the GATE exam. Nucleate boiling occurs when small bubbles of 
vapour form at the surface of the liquid, while film boiling occurs when a layer of vapour 
forms on the surface of the liquid and prevents direct contact between the liquid and the 
heating surface. 

Nucleate boiling 

Nucleate boiling is a type of boiling in which small bubbles of vapour form at the surface 
of a liquid and rise to the surface. This type of boiling is caused by local heating of the 
liquid, which creates small pockets of vapour that rapidly grow and rise to the surface. 

The bubbles that form during nucleate boiling are typically very small, ranging in size 
from a few micrometers to a few millimeters in diameter, and they form in large numbers 
across the surface of the liquid. As the bubbles rise to the surface, they release heat 
energy, which helps to cool the surrounding liquid and prevent it from overheating. 
Nucleate boiling is commonly observed when water is heated on a stove or in a kettle. 
The bubbles that form on the bottom of the pot or kettle are an example of nucleate 
boiling. Nucleate boiling is an important process in many industrial applications, such as 
in the cooling of nuclear reactors or the generation of steam for power generation. 

Film boiling 



Film boiling is a type of boiling in which a layer of vapour forms on the surface of a liquid 
and prevents direct contact between the liquid and the heating surface. This can 
happen when the temperature of the heating surface is very high or the pressure of the 
surrounding gas is very low. During film boiling, the temperature of the heating surface 
can rapidly rise, leading to a sudden increase in the rate of vaporization. This can cause 
a dangerous buildup of pressure, which can lead to explosions if not properly controlled. 

Film boiling is commonly observed when liquids are heated in a vacuum, such as in 
space applications, or when a liquid comes into contact with a very hot surface, such as 
in nuclear reactor accidents. It is important to avoid film boiling in many industrial 
applications, as it can lead to damage to equipment and pose a risk to workers. 
Measures such as using cooling systems, reducing the temperature or pressure, or 
increasing the surface area of the heating element can help to prevent the film from 
boiling. 

Boilers 

Boilers are equipment used to generate steam or hot water by heating a fluid, usually 
water, which is then circulated through pipes or tubes to deliver heat or power to a wide 
range of industrial and residential applications. Boilers are used for heating, power 
generation, and processing purposes in a variety of industries, including manufacturing, 
food and beverage processing, and chemical processing. 

There are different types of boilers, including: 

• Fire-tube boilers: These are the most common type of boilers used in industrial 
and residential applications. They use a large tank or shell that contains water 
and a heat source, such as a gas or oil burner, to heat the water and produce 
steam. 

• Water-tube boilers: These boilers have tubes that are filled with water and 
heated by a combustion chamber or heat exchanger. They are typically used in 
high-pressure applications. 

• Electric boilers: These boilers use electricity as the heat source to generate 
steam or hot water. 

• Condensing boilers: These boilers are designed to maximize efficiency by 
recovering heat from exhaust gases that would otherwise be lost in a non-
condensing boiler. 

Boilers are important for providing heat and power to many different applications. They 
must be maintained properly to ensure safe and efficient operation. Regular inspection, 
cleaning, and servicing are necessary to keep boilers operating at peak efficiency and 
prevent potential safety hazards. 

Applications of Boiling 



Boiling has many applications in everyday life, as well as in industry and scientific 
research. Here are some of the common applications of boiling: 

• Cooking: Boiling is used extensively in cooking to prepare foods such as pasta, 
rice, vegetables, and eggs. Boiling water can also be used to sterilize kitchen 
utensils and equipment. 

• Steam generation: Boiling water is a common way to generate steam, which is 
used in many industrial processes, such as power generation, sterilization, and 
chemical processing. 

• Cooling: Boiling is used in cooling systems to remove heat from liquids or gases. 
For example, cooling towers in power plants use evaporation to cool, which 
involves boiling water to create steam that is then condensed back into liquid 
form. 

• Distillation: Boiling is an essential step in distillation, which is used to separate 
components of a mixture based on differences in boiling points. 

• Chemical reactions: Boiling can be used to initiate or accelerate chemical 
reactions, by providing the energy required to overcome activation energy 
barriers. 

• Cleaning: Boiling can be used to clean and disinfect surfaces and equipment. 
For example, medical equipment can be sterilized by boiling water or steam. 

• Scientific research: Boiling is used in many scientific experiments and research 
studies, such as in the study of phase transitions, thermodynamics, and heat 
transfer. 


