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7-131 An expression for the COP of a completely reversible heat pump in terms of the thermal-energy 
reservoir temperatures, TL and TH  is to be derived.  

Assumptions  The heat pump operates steadily.   

Analysis Application of the first law to the completely reversible heat pump yields 
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This result may be used to reduce the coefficient of performance, 
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Since this heat pump is completely reversible, the 
thermodynamic definition of temperature tells us that, 

 
H

L

H

L

T
T

Q
Q

=  

When this is substituted into the COP expression, the result is 

 
LH

H

HL TT
T

TT −
=

−
=

/1
1COP revHP,  

 

PROPRIETARY MATERIAL. © 2008 The McGraw-Hill Companies, Inc.  Limited distribution permitted only to teachers and 
educators for course preparation.  If you are a student using this Manual, you are using it without permission. 


