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Exergy=available reversible work

Simultaneous invocation of the first and second laws.

The two laws combined: exergy destruction

The losses can be measured in units of entropy.

L ost available work (lost exergy)
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Entropy generation maximization

2"d law analysis

Exergy analysis

Energetic cast analysis (exer go-economic analysis)

Thermo-economic analysis
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What is exergy analysis?

What is 29 |law analysis?

What i1s 1% law analysis?

Applying thistool for
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Improve the efficiency of power generation
Improve the efficiency of aresidential heat pump
Reduce the size of a heat exchanger

Design an efficient fuel cell
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@ Exergy (availability)

@ From the definition of exergy or avallability, it may be concluded
that a system will deliver the maximum possible work when it
undergoes through areversible process from the initial to the state of

equilibrium with the surrounding.

@ Relation between irreversibility (entropy generation) and one-way
destruction of available work.
@ Considering the possibility of changing the design (the internal

functioning) of the system to maximize the work transfer rate.



Ad. Thermodynamics Exergy Analysis

@ For asystem:

second law ® DS=Q 9+Sgen
T
@ For acontrol volume:
aQ

Clausius ineq.® DS3 T

second law ® DS = S(t + Dt) - S(t) =
SCV(t * Dt) ) ch(t) * rnout Sout B mnSn

P Sy (+D0- Sy (D=8 248, +m,S, - m, S,
d v o) o) o)
or SC -ta r&Q'outsout -a r&]nSn -a $+§gen

dt

D égen = the rate of entropy production in the C.V.

Dr. M. H. Saidi



Ad. Thermodynamics Exergy Analysis ... Dr. M. H. Saidi

@ For cycles:

Q

second law ® DS:é?+S@Jen
. _ _ 8 Q_
for heat engines DS=0® S, =-Qa =
plg, =2 . S
’ TL TH

@ If the process within the heat engines be reversible:

p QL — QH
TL TH

@ which defines Temperature Scale.



