
Chapter 9 
 

9–47 An air-standard Diesel cycle has a compression ratio of 16 and a cutoff ratio of 2. 
At the beginning of the compression process, air is at 95 kPa and 27°C. Accounting for 
the variation of specific heats with temperature, determine (a) the temperature after the 
heat-addition process, (b) the thermal efficiency, and (c) the mean effective pressure. 
Answers: (a) 1724.8 K, (b) 56.3 percent, (c) 675.9 kPa 
 
9–84 A gas-turbine power plant operates on the simple Brayton cycle between the 
pressure limits of 100 and 1200 kPa. The working fluid is air, which enters the 
compressor at 30°C at a rate of 150 m3/min and leaves the turbine at 500°C. Using 
variable specific heats for air and assuming a compressor isentropic efficiency of 82 
percent and a turbine isentropic efficiency of 88 percent, determine (a) the net power 
output, (b) the back work ratio, and (c) the thermal efficiency. Answers: (a) 659 kW, (b) 
0.625, (c) 0.319 
 

Chapter 10 
 

10–16 Consider a 210-MW steam power plant that operates on a simple ideal Rankine 
cycle. Steam enters the turbine at 10 MPa and 500°C and is cooled in the condenser at 
a pressure of 10 kPa. Show the cycle on a T-s diagram with respect to saturation lines, 
and determine (a) the quality of the steam at the turbine exit, (b) the thermal efficiency 
of the cycle, and (c) the mass flow rate of the steam. Answers: (a) 0.793, (b) 40.2 
percent, (c) 165 kg/s 

 
 


