Zeroth Law of Thermodynamics

Zeroth Law of Thermodynamics: The Zeroth law of thermodynamics is one of the four laws of
thermodynamics. Ralph H. Fowler is credited with developing the law. Surprisingly, the Zeroth
law of thermodynamics was formulated considerably later than the first three laws. However,
there was some debate about whether it should be called the Fourth Law or something else. The
problem occurred because the new legislation provided a much better definition of temperature
and effectively substituted what the previous three laws had to declare. Finally, Fowler came up
with a name to stop this conflict.

Zeroth Law of Thermodynamics

The Zeroth Law of Thermodynamics is a fundamental law of thermodynamics that states that if
two systems are both in thermal equilibrium with a third system, they must also be in thermal
equilibrium with each other. Temperature, in other words, is a feature that may be used to
compare two systems, according to the Zeroth Law of Thermodynamics. When two systems
have the same temperature, they are said to be in thermal equilibrium.Ralph H. Fowler proposed
the Zeroth Law of Thermodynamics in 1931. The "zeroth™ law was so named because it was
introduced after the first three laws of thermodynamics had already been established. The first
three laws of thermodynamics deal with energy conservation, the direction of spontaneous
processes, and system entropy. Temperature is a property that can be used to compare two
systems, according to the Zeroth Law of Thermodynamics.

Zeroth Law of Thermodynamics Equation

The Zeroth law of thermodynamics equation is very similar to the transitive property of equality
in maths: Ifa=bandb =c,thena=c.

Zeroth Law of Thermodynamics Formula

The Zeroth law of thermodynamics is highly similar to the mathematical transitive property of
equality: ifa=band b =c, thena=c.

What is Thermal Equilibrium ?

Temperature is a feature that distinguishes thermodynamics from other sciences. This
characteristic can discriminate between hot and cold. When two or more bodies of differing
temperatures come into touch, they eventually reach a common temperature and are said to be in
thermal equilibrium.Systems are said to be in thermal equilibrium if there is no heat transfer,
even if they are capable of doing so based on other considerations. For example, if we place food



in the refrigerator overnight, the food is in thermal equilibrium with the refrigerator's air.
Thermal equilibrium occurs when heat no longer transfers from food to air or from air to food.

Application of Zeroth Law of Thermodynamics

Here are some examples of Zeroth Law of Thermodynamics applications:

e Thermometers measure the temperature of a system by comparing it to the temperature of
a known reference point. Typically, the reference point is a liquid, such as mercury or
alcohol. The liquid expands when the temperature of the system exceeds the temperature
of the reference point. When the temperature of the system falls below that of the
reference point, the liquid contracts. The quantity of liquid expansion or contraction is
proportional to the temperature difference between the system and the reference point.

e Cooking involves the transmission of thermal energy from a heat source to the food.
When the meal achieves the same temperature as the heat source, it is cooked. For
example, if you're grilling a steak, it'll be done when it reaches the same temperature as
the grill.

« Air conditioners work by extracting thermal energy from a room in order to chill it down.
The air conditioner will continue to run until the temperature of the room matches that of
the outside air.

o Refrigerators also work by extracting thermal energy from a place in order to cool it
down. The refrigerator will keep running until the temperature of the space matches that
of the air outside.

e The human body maintains a steady internal temperature of approximately 37 degrees
Celsius. This is accomplished through a mechanism known as thermoregulation.
Thermoregulation is the process through which the body generates and loses heat in order
to maintain a consistent internal temperature. When you exercise, for example, your body
produces more heat. Your body will sweat in order to maintain a consistent internal
temperature. Sweat will evaporate, aiding in the cooling of your body.

e The progressive increase in the average temperature of the Earth's climate system is
known as global warming. The fundamental source of global warming is the release of
greenhouse gases into the atmosphere, such as carbon dioxide. Greenhouse gases capture
solar heat, causing the Earth's temperature to rise.

o Thermal energy transfer is defined as the passage of energy from a warmer to a cooler
object. This can happen by conduction, convection, or radiation. The transfer of thermal
energy via direct contact is known as conduction. Convection is the movement of fluids
that transfers thermal energy. The transfer of heat energy by electromagnetic waves is
known as radiation.

e Heat engines are machines that transform thermal energy into mechanical energy. The
internal combustion engine is the most frequent type of heat engine. Internal combustion
engines utilise the heat generated by the combustion of fuel to power a piston or turbine.
The piston or turbine then rotates a crankshaft, which powers a car's or other vehicle's
wheels.

o Power plants are enormous structures that generate electricity. Power plants create
electricity using a range of technologies, including coal, natural gas, nuclear power, and
renewable energy sources such as solar and wind power.



e The Zeroth Law of Thermodynamics is employed in a variety of medical applications,
including:

1. Thermometers are devices that measure the temperature of the human body and other
things.

2. Diathermy is a medical practise in which heat is used to relieve pain and inflammation.
Diathermy is performed by passing a high-frequency electric current through the body.
The electric current heats up the tissues, which can assist to alleviate pain and
inflammation.

3. Cryotherapy is a medical practise that uses cold temperatures to treat a variety of
ailments, including warts, acne, and discomfort. Cryotherapy works by freezing the cells
in the affected location, which can kill or damage the cells to the point that they can no
longer create problems.

Zeroth law of thermodynamics in Hindi
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