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Heat Engine

Engine

“A machine for converting energy into mechanical force    

and motion.”
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Heat Engine 

An engine which uses heat to convert the chemical 

energy of a fuel into mechanical force and motion
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Heat Engine Cycle

➢ A heat engine is a device that converts heat to work. It takes heat from a

reservoir then does some work like moving a piston, lifting weight etc. and

finally discharges some heat energy into the sink. Schematically it can be

represented as:
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Types of Heat Engine

➢ Two general categories based on design.

External combustion engine

Internal combustion engine
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Types Heat Engine

1. Internal Combustion Engines

This process includes the combustion of a fuel that takes place within the

system. These types of engines take place where the fuel is burnt in the engine

or where the fossil fuel combustion occurs. Pistons are mostly used in the

internal combustion type of heat engines. These pistons move up and down

within the cylinders that are present in the heat engines. When a single motion

of a piston move in the upward or downward direction inside the cylinder is

known as the stroke. For Example – Mostly Cars have four-stroke internal

combustion heat engines that consist of an Intake stroke, power stroke,

combustion stroke, and exhaust stroke.

https://byjus.com/physics/fossil-fuel/
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Types Heat Engine

1. External Combustion Engines

These type of heat engines takes where the fuel is burnt outside the engine or

where the fuel combustion occurs outside the engine. It is a heat engine where a

working fluid is included internally and heated by combustion in an external

source through the engine wall. This fluid then produced motion and usable

work by expanding and acting on the mechanism of the engine.
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Parts of Heat Energy

Heat energy is composed of three parts:

1. Working object

2. Source of heat at high temperature

3. Sink of heat at a lower temperature
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How does a heat engine power a machine?

• A basic heat engine consists of a gas confined by the piston in a cylinder.

When the gas is heated, it expands and moves the piston. This wouldn’t be

possible in a practical engine because the motion stops once the gas reaches

equilibrium. A practical engine goes through cycles in which the piston

moves back and forth. When the gas gets heated, the piston moves upwards

and when it is cooled it moves downward. A cycle of heating and cooling is

necessary to make the piston move forward and backward.
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How does a heat engine power a machine?

In a full cycle of heat engine, three things happen as follows:

1. Heat is added at a relatively high temperature; hence it can be called QH

2. Some part of the added energy is used to perform work

3. The unused energy is removed at a relatively cold temperature QC

4. An important measure of a heat engine is its efficiency. The efficiency of a

heat engine depends on the ratio of the work obtained to the heat energy in

the high temperature i.e. e = W/Q high. The maximum possible efficiency

e max of an engine is

emax =Wmax/Qhigh = (1 – Tlow / Thigh) = (Thigh – Tlow)/Thigh
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Carnot Cycle
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Heat Engine Cycle-Constant Pressure Cycle



25

Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Constant Pressure Cycle
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Heat Engine Cycle-Otto Cycle
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Heat Engine Cycle-Otto Cycle
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Heat Engine Cycle-Otto Cycle
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Heat Engine Cycle-Otto Cycle
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Heat Engine Cycle-Otto Cycle
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Heat Engine Cycle-Otto Cycle
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Heat Engine Cycle-Otto Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle-Diesel Cycle
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Heat Engine Cycle

Exercise Problems: 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9
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