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Direction dependence of energy transfer
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Some observation in work and heat conversions
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Typical heat engine
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Thermal reservoir
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Thermal efficiency
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Example 1
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Kelvin-Planck (KP) statement
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Clausius statement
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Three observations from the statements
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Perpetual-motion machine (PMM)
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Principle of a refrigeration cycle
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COP
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Example 2
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Reversible engines
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Revesible and irreversible process
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Reversible process (internal, external, and total)

18



Dr. Abdul Aziz Shuvo RME1102, 2026

Carnot principle

19

ηth,rev = 1 −
QL

QH
≈ 1 −

TL

TH
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Example 3
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