












 Semester I, 2017-2018 

SKMM 2413 - TEST 2 – Q3 - ANSWERS 

QUESTION 1 

a)  The following statements can be deduced from the figure: 

 Thermal efficiency of a reversible heat engine operating between the two reservoirs 

is theoretically the highest possible thermal efficiency that can be attained. 

 The thermal efficiency of actual or irreversible heat engine working between the same 

constant temperature reservoirs will always be lower than that of the reversible one. 

 It is impossible to construct a heat engine that operates between the same constant 

temperature reservoirs and has a thermal efficiency greater than that of the 

reversible one. 

b)  Work is a more valuable form of energy than heat since 100 percent of work can be 

converted to heat, but only a fraction of heat can be converted to work. When heat is 

transferred from a high-temperature body to a lower temperature one, it is degraded 

since less of it now can be converted to work. 

c) i)  Heat supplied to the water heater 

      Energy balance on the water heater gives, 
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ii)  The COP of a reversible heat pump working between the specified temperature limit 

is given by 
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        Therefore, the minimum power input to the heat pump is 
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iii)  The rate of heat absorbed from the surrounding is 

,min 55.73 5.52 50.21 kWL H inQ Q W        
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