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1. [54 points] Consider a Rankine cycle with reheat and a closed feed-water heater 
with steam as the working fluid.  Some operating condition data are shown in the 
table below. 

Neglect pressure losses in the tubing.  Assume the turbines are adiabatic; the 
high pressure turbine has an isentropic efficiency of ηt=0.85 and the low pressure 
turbine is isentropic.  The pump is also adiabatic, as well as isentropic.  Finally, 
assume the feed-water heater and trap are adiabatic. 

 
a) Fill in the blanks (boxes without dashes) in the table below. 
b) Sketch the cycle on the T-s diagram on the next page, including state 

labels.  Clearly identify any and all reversible processes. 
c) Calculate the mass flow rate (in kg/s) through the steam generator for 

Wout,net=1000 kW 
 
State p (bar) T (°C) h (kJ/kg) s (kJ/kg-K) x 

1 200 640 3648.1 6.6286 superheat 
2s 30 ----    
2 30 ----  -----  
3 30 520 3501.55 7.2906 superheat 
4 0.08     
5 0.08 41.51 173.88 0.5926 0 
6 200 ----  -----  
7 30 233.9 1008.4 2.6457 0 
8 0.08   ----- ----- 
9 200 220 947.5 2.4953 comp. liq. 
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2. [46 points] A team of ME463 students is given the task of reproducing the Kp 
values for the reactions listed in Table A-27.  To do so, they design a device that is 
capable of accurately measuring the masses of separate combustion products. 
 
a) To test and calibrate the device, the team mixes 1 kmol of O2 with 1 kmol of N2 
in a container.  The container is then heated to 3000 K, 1 atm.  At equilibrium, the 
amount of NO present is measured to be 0.1151 kmols. 
Confirm that the K p value for the relevant reaction agrees with the value in 
Table A-27. 
 
b) The device is now used to measure the amounts of products in a combustion 
process.  The team decides to burn 1 kmol of C3H8 with 80% theoretical air.  
Having completed the second special problem in ME300, the team assumes that 
the combustion products consist of only CO2, CO, O2, OH, H2O, H2, N2, and NO.  
The team then measures the amounts of H2O, OH, NO, and CO present in the 
equilibrium mixture.  Their measurement results are tabulated below. 
 

H2O (kmols) OH (kmols) NO (kmols) CO (kmols) 
2.7610 0.4470 0.2776 2.1790 

 
b) If the equilibrium pressure is 1 atm, calculate Kp values for the minimum 
number of relevant Table A-27 reactions. 
 
c) Use your part b) answer to estimate the product mixture temperature. 
 
d) How would your part (b) K p values change if the equilibrium mixture is 
compressed isothermally to a pressure of 10 atm? 


