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Problem 1:

a. Show the residual function of molar Helmholtz energy (a*") as integral with respect to volume
b. Evaluate the residual property for residual molar Helmholtz energy (a*) as integral with respect to
volume using 2" virial EOS
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Problem 2:

Derive relations for other residual properties by application of the generic relationships between
thermodynamic functions on the residual part of the functions.

a. Find
1. Residu I ntro| py fomred al helmholtz energy

I Residua nal energy u® from residual he Imh Itz and residual entropy or any
other d I elationship
b. Show c hemlc I potential from Gibbs residual property g*? (T,P,n) and Helmholtz residual
property a**(T,V,n)
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Problem 3:
A gas has an ideal gas heat capacity of Co* = (7/2)R and is described by the equation of state:

Z2=14+ sk
RT
With C = 100 cm?3/bar.mol

a) Find a general expression for the residual molar enthalpy for this gas

b) Find a general expression for the residual molar entropy for this gas

c) Find AH and AS for the gas if it is isothermally compressed from P = 1 bar and T= 400K to P =
50 bar and T = 400 K.
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Problem 4:

A gas flows through an adiabatic nozzle at a steady state, entering at P = 5 bar and T = 400 °C and
leaving at P = 1 bar. Assuming the nozzle is reversible, what is the temperature of the exiting gas?
Assume the gas has an ideal gas heat capacity of Cp* = 40 J/mol - K and follows the equation of state:

K=7— aTP

Where a = 1.00 cm3/mol.bar.K. Apply residual functions for entropy to solve the problem.
Tin=400°C = Tin=7?7?°C
Pin=5 bar Pin =1 bar

Figure 1: A schematic of nozzle for Problem 4
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