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8-57 Air is accelerated in a nozzle while losing some heat to the surroundings. The exit temperature of air and the exergy 
destroyed during the process are to be determined. 

Assumptions 1 Air is an ideal gas with variable specific heats. 2 The nozzle operates steadily. 

Properties The gas constant of air is R = 0.287 kJ/kg.K  (Table A-1). The properties of air at the nozzle inlet are (Table A-
17) 
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Analysis (a) We take the nozzle as the system, which is a control volume. The energy balance for this steady-flow system 
can be expressed in the rate form as 
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Therefore, 
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At this h2 value we read, from Table A-17,  KkJ/kg 7251.1  and  K  307.0 o
22  sT C34.0=  

(b) The exergy destroyed during a process can be determined from an exergy balance or directly from its definition 
X T Sgendestroyed  0  where the entropy generation Sgen is determined from an entropy balance on an extended system that 

includes the device and its immediate surroundings so that the boundary temperature of the extended system is  Tsurr at all 
times. It gives  
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where 
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Substituting, the entropy generation and exergy destruction per unit mass of air are determined to be 
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Alternative solution  The exergy destroyed during a process can be determined from an exergy balance applied on the 
extended system that includes the device and its immediate surroundings so that the boundary temperature of the extended 
system is environment temperature T0 (or Tsurr) at all times. Noting that exergy transfer with heat is zero when the 
temperature at the point of transfer is the environment temperature, the exergy balance for this steady-flow system can be 
expressed as 
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Therefore, the two approaches for the determination of exergy destruction are identical.   


