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Read carefully!

* This is an closed book exam.

The duration ofthe exam is 90 min.
* Answer all problems.

Good luck!

Grading Scale

0l L — /4 marks |
02 1 JiI marks |
03 \S 115 marks |
Total 26 /30 marks |




1. [4 marks] A six-cylinder 3.2L engine operating on the ideal Diesel cycle takes in air at
94kPa and 20C. The co mpression ratio in the engine is 16 and the cutoff ratio is 1.3.
When operating at 2500rpm, this engine produces 280kW output power. Determine the
rate of heat addition to the engine.

Assume constant specific heats for air. Use ¢, = 1.005 kJ/kg.K, ¢, =0.718 kJ/kg'K, k=1.4,
R.i=0.287kJ/(kg.K) at room temperature.
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2. [11 marks]A gas turbine engine operates on Bryaton cycle with regeneration using air as
working fluid and pressure ratio of 8. The minimum and maximum temperatures in the
cycle are 310K and 1150K. Assuming isentropic efficiency of 82% for the compressor
and 85% for the turbine and effectiveness 85% for the regenerator determine:

a) the air temperature at the turbine exit
b) the net work output
¢) the thermal efficiency

Assume variable specific heats for air at different temperatures
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3. [15 marks]A steam power plant operates on ideal Rankine cycle with one stage of reheat
and has a net power output of 120MW. Steam enters all two stages of the turbine at
500C. The maximum pressure in the cycle is 15MPa and the minimum pressure is 5kPa.
The steam after the first turbine is reheated at SMPa.

Determine:
a) The thermal efficiency of the cycle
b) The mass flow rate of the steam

Assume variable specific heats for steam at different temperatures.
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