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" Question 1: [25 points]
An air-standard diesel cycle has a compression ratio of 20, and the heat transferred to the
worklng fluid per cycle is 1800 kJ/kg. At the beginning of the compression process, the pressure

is 0.1 MPa and the temperature is 15 degrees C. Determine CL.,,
P2 i 3

a) the pressure and temperature at each point in the cycle
b) the thermal efficiency o
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Question 2: [10 points]

An isolated system of total mass m is formed by mixing two equal masses of the same liquid
initially at temperatures 7; and 7. Eventually, the system attains an equilibrium state. Each mass
is incompressible with specific heat ¢. Starting with the equation forms of the first and
second laws of thermodynamics, show that the total entropy produced is
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Explain and justify each step of your derivation.
Some useful relations:
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Question 3: [25 points]

Air is compressed steadily in a reversible compressor from an inlet state of 100 kPa and 300 K to
an exit pressure of 900 kPa. Determine the compressor work per unit mass for isentropic
compression with k=1.4, and isothermal compression. Draw the two processes on a Pv diagram.
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Question 4: [25 points]

A gas-turbine power plant is to produce 800 kW of power by compressing atmospheric air at 20
degrees C to 800 kPa. The maximum temperature is 800 degrees C.

a) draw this cycle on a PV diagram labeling the heat transfer and isentropic processes 1/
b) calculate the thermal efficiency

c) calculate Q;, o / P

d) calculate the temperature before the combustor
e) calculate the required mass flow rate of air ./
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