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ME 105 Midterm #2
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Problem 1

A well insulated piston-cylinder device contains 0.02 m® of saturated vapor refrigerant R-
134a at a pressure of 1 MPa. The refrigerant is allowed to expand in a reversible manner
till the pressure drops to 0.4 MPa. Please determine:

(a) The final temperature in the cylinder

(b) The work done on the refrigerant.

Problem 2

Consider a steam power plant that operates on a reheat Rankine cycle and has a net power
output of 2 MW. Steam enters the turbine at 4 MPa and 400°C. The extraction to the
reheat occurs at 0.5 MPa and the steam enters the second stage of the turbine at 400°C.
The adiabatic efficiency of both stages of the turbine, 7r; = 72 = 0.85. The condenser
pressure is 5 kPa. Please:

(a) Show the cycle on T-s diagram

(b) Determine the mass flow rate of steam through the boiler

(c) Calculate the thermal efficiency of the cycle.
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Problem 3

An air-standard cycle is executed in a closed system with 1 kg of air and consists of the
following three processes:

1-2:  Isentropic compression from 100 kPa and 20°C to 1 MPa

2-3:  Isobaric (i.e. constant pressure) heat addition of 1000 kJ

3-1:  Heat rejection to the initial state following the relation P=c-v, where P
is the pressure, v is the specific volume and c a constant.

Assuming that the specific heats C, and C, are constant, please:
(a) Show the cycle on P-v and T-s diagrams

(b) Calculate the cycle net work
() Determine the cycle thermal efficiency.
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