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1. Give the definitions of the following thermodynamic terms by simple
mathematical formula or equations, (FHEBXFZEERE) (15%)
(a) Thermodymic property as a point function
(b) Entropy
(c) Clausius Inequality
(d) bwr of a steam power plant
(e) Gibbs energy function

2. Give the conditions of Isentropic process and explain when does “entropy
production” occure?(10%) ,

3. Give the ideal gas model and show that its enthalpy is function of
temperature only. ( h=h(T)).(8%) .

4. Steam go through an adiabatic nozzle, the inlet conditions are: mass flow rate 2
kg/s.Pressure 40bar, temperature 400 C, enthalpy 3213. 6kJ/kg,veloc1ty 10m/s.

The out let conditions are: pressure 15 bar, specific volume 0.1627 m® /g,
velocity 665m/s. Detemune (a) enthalpy at outlet, (b) area of the nozzle at
outlet.(neglect potential energy change). (10%)

5. For air-standard ideal power cycles, draw the T-S dxagram for (a) Otto cycle,
(b) Brayton cycle, (c) what are the thermal efficiencies of both cycles in
terms of the compression ratio, r, for Otto, r, for Brayton)(EL{E/E)
(20%)

6. The layout of a steam power plant is shown as figure. If the following data

are knOown; Py, P2, Pys P4s Ps» Ps> P15 Ps> hys, g, by . Determines

Pos Pro» Prvs Prave-Pavs s g oo - (in terms of known data) 16%
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7. Arefrigeration system working between Ty =273 K and Ty=299K.
Determines the maximum coefficient of performance. (7%)

8. PT,vu,sh are therinodynamic properties, Show that

G5, e
&), \a), (14%)

(hint:employ Tds equations and the exactness of the property as a point
function) ' ’




