University of California Narme
Dept. of Mechanical Engineering November 8, 2005
ME 105, Thermodynamics Open Book/Notes

MIDTERM #2

1. (35 pts.) An Brayton cycle 1s run with incoming air at atmospheric pressure and a
temperature of 235 °C, and a pressure ratio of 18.39. The heat addition downstream of the

compressor is 443.62 kl/kg air. The trbine outlet pressure is | atmosphere. 1f the
compressor and turbine are both 75% efficient:

a) draw the cycle on T-s and P-v diagrams

b) calculate the maximum temperature (do not assume a constant specific heat)
¢) calculate the net work produced

d) what is the thermodynamic efficient of this cycle?
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2. (35 pts.) A solar-driven water vapor Rankine cyele is considered for residential
electrical energy generation. The heat into the solar collector on a clear sunny day is 10
kW. The flow rate of water is set such that the maximum temperature is 300 °C; the
maximum pressure is 200 kPa. The turbine is 75% efficient and the ambient temperature
is 20 °C. Downstream of the turbine is a condenser that operates at ambient temperature.

The water leaves the condenser with zero quality. The pump may be assumed have an
efficiency of 1008

a) Draw the process on T-s and P-v diagrams
b) Calculate the water flow rate (kg/s).
¢) What is the net power from the cycle? AU

d) What is the thermal efficiency of this cycle?
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3. (30 pts) A heat pump is used to provide space heat. The compressor is run by a 2000
kW motor, the evaporator temperature is 0 °C. and the condenser temperature is 26.72
*C. For a compressor efficiency of .8, and R134a qualities of 0 and 1 leaving the
condenser and evaporator, respectively:

a) What is heat transfer rate from the condenser (kW)?
b) What is the coefficient of performance?
¢) Briefly discuss the energy efficiency of the use of a heat pump versus a gas-fired
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