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Key concepts in thermodynamics



Key concepts in thermodynamics
● Temperature 
● Thermodynamic state
● Thermodynamic Equilibrium
● State changes - Latent heat 
● Heat - Heat exchange 
● Work 
● Internal energy 
● Laws of gases - pV plane
● Reversibility / irreversibility 
● Entropy



Key concepts in thermodynamics

● Temperature 
● Hot vs Cold

 



Key concepts in thermodynamics

● Temperature scales
 



Key concepts in thermodynamics
● State transitions
● Latent heat



Key concepts in thermodynamics

● Reversibility / irreversibility 
● pV plane
● quasi-static phenomena



Key concepts in thermodynamics

● Processes in pV plane



Key concepts in thermodynamics

● Thermodynamic cycles



Key concepts in thermodynamics
● Thermodynamics machines



Key concepts in thermodynamics
● Entropy as state variable
● Universe, System
● Closed or Open Systems
● Increase/Decrease of order



Knowledge of curricula

● Link to cultural needs … 



Misconceptions

● Open vs. closed systems
● Evaluation of properties
● State concept
● Transient vs. steady state
● Realizing entropy is a thermodynamic property
● Reversibility
● Correct application of process equations vs. rate equations

(Karimi et al., 2014)



Misconception - example

Students often struggle to distinguish between isothermal and adiabatic processes. 
Students find it counter-intuitive that a system can absorb energy by a heat transfer, Q 
without a change in temperature during a process. In many cases the temperature 
increases with heating, but if the system undergoes a phase change at constant pressure 
the temperature remains constant. A classic example is boiling water trapped in a piston 
cylinder apparatus where the piston is free to rise in a gravitational field. In this example, 
the concept needs to be grasped is that temperature does not rise but the internal energy 
and volume will increase due to heating. Also the temperature and pressure in the 
two-phase region are not independent properties. In a single-phase region, the student’s 
intuition would lead to a correct evaluation that when there is a heat transfer into the 
system, the temperature of the system increases. 

(Karimi et al., 2014)



https://www.openaccessgovernment.org/investigative-science-learning-environment/74964/



Investigative Science 
Learning Environment

(ISLE approach)



OBSERVATIONAL EXPERIMENT 

https://docs.google.com/file/d/1In3AchATC-arHpZuYz6kja9CsUmXCG5R/preview


TESTING EXPERIMENT 

https://docs.google.com/file/d/115JxNc27Hi21KwZeYUitVhk59de3KxX2/preview

