
 8-77

8-86 Liquid water is heated in a chamber by mixing it with superheated steam. For a specified mixing temperature, the mass 
flow rate of the steam and the rate of exergy destruction are to be determined. 

Assumptions 1 This is a steady-flow process since there is no change with time. 2 Kinetic and potential energy changes are 
negligible. 3 There are no work interactions.   

Properties Noting that T < Tsat @ 200 kPa = 120.23°C, the cold water and the exit mixture streams exist as a compressed liquid, 
which can be approximated as a saturated liquid at the given temperature. From Tables A-4 through A-6,  
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Analysis (a) We take the mixing chamber as the system, which is a 
control volume. The mass and energy balances for this steady-flow 
system can be expressed in the rate form as 
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Combining the two relations gives    ( ) ( ) ( 3223113212211out hhmhhmhmmhmhm )−+−=+−+= &&&&&&&Q  

Solving for  and substituting, the mass flow rate of the superheated steam is determined to be &m2
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(b) The exergy destroyed during a process can be determined from an exergy balance or directly from its 
definition  where the entropy generation Sgen0destroyed STX = gen is determined from an entropy balance on an extended 
system that includes the mixing chamber and its immediate surroundings. It gives  
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Substituting, the exergy destruction is determined to be 
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PROPRIETARY MATERIAL
preparation.  If you are a student using this Manual, you are using it without permission. 
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