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The goals of this chapter

• Use the differential form of pure component 

energy balance in problem solving.

• Use the difference form of pure component 

energy balance in problem solving.

• Compute changes in energy with changes in 

T and P for the ideal gas

• Compute changes in energy with changes in 

T and P for real liquids using tables and 

charts of thermodynamic properties



The conservation of Energy



Energy flow, hear and work



Energy Balance Equation (EBE)



Difference form of EBE



Examples



Open system



Examples



Open system



Process



Example



Thermodynamic properties of matters



Temp. dependence of U and H



Ideal gas heat capacity



U and H at T for ideal gas



Thermodynamic properties of real fluids



Appendix III



H-S & TS diagram for steam



Refrigeration cycle: P-H diagram



Properties of two-phase mixture: the lever rule



Thermodynamic properties of solids and liquids



Applications of mass and energy  balance



Examples from 3.4-1 to 3.4-8


