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1. Determine the Boyle temperature in terms of constants for the equation of
state:

8PT ok
PV =RT[1+ ¢ (1-4-=¢
" [ 57PCT( TZ)]

R, P, and T, are constants. (15%)

2. Two moles of oxygen gas, which can regarded as ideal with C, =29.4J K™
mol™ (independent of temperature), are maintained at 273 K in a volume of

11.35 dm”. | |
a. What is the pressure of the gas? (6%)
b. What is PV? (6%)

c. What is C,? (6%)

3. The temperature of a building maintained at 22°C by means of a heat pump,
and on a particular day the external temperature is 11°C. The work is
supplied to the heat pump by a heat engine that burns fuel at 900°C and
operates at 22°C. Calculate the performance factor for the system (i.e. the
ratio of the heat delivered to the bﬁiléfing to the heat produced by the fuel in
the heat engine). Assume perfect efficiencies of the pump and the engine.
(15%)

*

4. At 25°C 3 moles of an ideal gas is expanded isothermally from 5 to 50 dm’.
Calculate internal energy change (AU), énthalpy change (4H), entropy
change (4S), Helmholtz energy change (44), and Gibbs energy change (AG).
Do the values depend on whether the process is reversible or irreversible?
(17%)

5. Liquid reactant A decomposes as follows:

A— SR, r=kC/

A—b55S =k, C,

A feed of initial concentrations, C4= 1 mol L™}, Cry= 0, Cg,= 0.3 mol L,
enters two mixed flow reactors (CSTR) in series where the space times of
the first and the second reactors are 2.5 min. and 10 min., respectively. The
composition in the first reactor is C4;= 0.4 mol L™, Cr;= 0.4 mol L"l, Cg=

0.5 mol L. Find the composition of the stream leaving the second reactor.
(20%)

6. Please describe the energy balance for steady-state flow process for the
control volume system. (15%)



