
Energy Systems 1 , Fall 2009    Exam 1

1.   An ideal Carnot Cycle operates with 2 lbs of water. The cycle high 
pressure is 200 psi.  The cycle low pressure is 5 psi.  During the high 
pressure process the water is heated, changing from a saturated liquid to a 
saturated vapor.  Determine the work done during each process and the cycle 
efficiency.  Sketch a property diagram of the cycle. 
 
2.  A flow of 4 m3/min of CO2 at 300 C is mixed with a flow of 2 kg of air at 
100 C in an insulated vessel.  Pressure is constant at 100 kPa during the 
mixing process.  Assume the properties of CO2  and air can be obtained 
using the ideal gas model.  Determine the entropy generated by the process?
 
3. A non-ideal power cycle operates with an efficiency of 40%  and rejects 
heat at 35 C.  The power cycle is used to drive a non ideal refrigeration cycle 
which has a coefficient of performance as a refrigerator of 5 and absorbs 200 
kJ at 15 C.  How much heat is rejected by the refrigeration cycle and input 
into the power cycle?  What is the lowest possible temperature for heat input 
to the power cycle and heat rejection by the refrigeration cycle? 
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1. (60%)      A Rankine steam cycle operates with two closed 
feed water heaters as shown in the attached schematic of the 
cycle. Condensate is saturated water at the exit of the 
condenser and both feed water heaters.  The heated high 
pressure water leaving each feed water heaters has a 
temperature 5 C below the temperature of steam condensing 
in the feed water heater.  Assume all enthalpies are known. 
In terms of specific enthalpy and mass flow write the energy 
balance equations for each process in the cycle.  Sketch a 
temperature entropy diagram of the cycle identifying the 
state points with the state point numbers of the schematic.  
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2.  (40%)  An air standard Diesel cycle is operating at a 
compression ratio of 14.843 at a location where the air  
temperature is 300 K and the atmospheric pressure is 100 
kPa. Maximum cycle temperature is 1800 K.  Determine the  
heat and work, (kJ/kg), for the compression and heat addition 
processes and the specific volume at the end of the heat 
addition process.  Sketch a pressure-volume diagram of the 
cycle.  Use Table A-17 to determine the properties of air.  
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