
THERMODYNAMICS: ENTROPY & ENTHALPY

Entropy & Enthalpy:

The Clausius theorem states that a system exchanging heat with external reservoirs and undergoing a cyclic
process, is one that ultimately returns a system to its original state:
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The Kelvin-Planck statement states it is impossible to devise a cyclically operating heat engine, the effect of
which is to absorb energy in the form of heat from a single thermal reservoir and to deliver an equivalent
amount of work. This implies that it is impossible to build a heat engine that has 100% thermal efficiency.

● Entropy balance:
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𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑒𝑛𝑡𝑟𝑜𝑝𝑦 = 𝐸𝑛𝑡𝑟𝑜𝑝𝑦 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟 +  𝐸𝑛𝑡𝑟𝑜𝑝𝑦 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 

If , it is a reversible process since no entropy is generated (can be returned to original state). Ifσ = 0
, it is irreversible. Further, can never be , as this would imply its destruction.σ > 0 σ < 0

● Entropy rate of change:

𝑑𝑠
𝑑𝑡 = ∑�̇�𝑠 +

1

2

∫ δ�̇�
𝑇( )

𝑏
+ σ̇

● Ideal gas

o Variable Specific Heat: ∆𝑆 = 𝑆
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● Isentropic
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o Constant Specific Heats:
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Where k is the ratio of specific heats, 𝑘 =
𝐶
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For more information, visit a tutor. All appointments are available in-person at the Student Success Center, located in
the Library, or online. Adapted from Moran, M. J., Shapiro, H. N., Boettner, D. D., & Bailey, M. B. (2014). Fundamentals

of Engineering Thermodynamics. Hoboken, NJ: Wiley.

https://www.uah.edu/ssc/tutoring/academic-coaching

