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1. Explain the following thermodynamic terms:
(a) specific volume.
(b) coefficient of performance of refrigeration cycle.
(¢) polytropic process.
(d) Clapeyron equation.
(e) exergy.

(15%)

2.Try to explain the first law and the second law of thermodynamics by using
(a)closed system.

(b) control volume (open) system.
(15%)

3.What are the relationships between thermal efficiency and compression ratio of the cold
air-standard Otto and Diesel cycles ?

With the same compression ratio, which one has larger thermal efﬁmency”
(15%)

4.Draw a schematic diagram of a forced-convection, counter-flow cooling tower.
How does the cooling tower provide the cool water?

(15%)
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's.An insulated plane wall of g house has an average thermal conductivity of 1.5;’%{-.

The thickness of the wall is 6m. At steady state, the rate of energy transfer by conduction
through an area of 160m? is 400W, and the temperature decreases linearly from the inner
surface to the outer surface. If the outside surface temperature of the wall is 20°C, what is
the inner surface temperature, in °C?

- (20%)

6.Water is the working fluid in an ideal Rankine cycle as show. The net power output of
the cycle is 100MW. Determine for the cycle
(a) the mass flow rate of water, in -ki.
Sec R
(b) the rate of heat transfer to the working fluid passing through the boiler, in kW.
(c) the rate of heat transfer to the working fluid passing through the condenser, in kW,
(d) the thermal efficiency.

! Py=40bar
g'f/ T, =480 C

boiler turbine hy=3399.2 kJ / kg

4] T\ZJ P,= 0.08 bar
| h,=2199.1 kJ / kg

condenser

P3 = 0.08 bar
63 hy=173.88 kJ / kg
P= 40 bar pump '-

he=177.91 kJ / kg
(20%)




