Appendix B

Calculation for Exergy Parameters in Generator

This Appendix gives a sample calculation for the estimation of {zarious exergy flow
parameters -such as fuel exergy, product exergy, exergy loss, exergy destruction, exergy
destruction ratio, and exergetic efficiency in the generator. Appendix Bl gives the
estimation of exergy at station 1. The sample calculation for various exergy related
parameters in generator is given in Appendix B2. Similar calculafions can be carried out

for other components of the AAVAR system and pre-coolers 1 and 2.

B1 Total Exergy at Station 1

To calculate total exergy at state point 1, the values of mass flow rate of working
fluid (strong solution), enthalpy and entropy at station 1 are taken from Table 5.1:
m, =18.28 kg/sec

h, =292.80 kl/kg
5, =1.3760 kI/kgK

The enthalpy and entropy of the aqua ammonia solution at reference state (1.01
bar, 298.1 K) are found using EES and are estimated as follows:
hy, =—67.73 kl/kg

5o, =0.3158 kI/kgK

Using the Eq.B1.1, the physical exergy at station 1 is calculated.

PH

E =71’Zl[(h] ”%1)”%(31,“501)] (B1.1)
EIPH =18.28 [((292.80) —(—67.73)) - 298.15(1.3760 - 0.3158)]
E,PH =811.9 kW

The chemical exergy at station 1 can be calculated using Eq.B1.2

CH
: : X 1-x,
Ei =m [(ﬁ]e&{ﬂ]ﬁ +(-A—Z[;§;}€g[{ﬂzo:* ) (B1.2)

From Table 5.1 and Table 5.2
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x =027

CH - :
E, =18.28 9'—‘-’ZZJ34125()+ ! 0'27}3120
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CH ‘
Ei =101407 kW  Then the total exergy at station 1 is

F1 =811.9+101407

Ei =102219 kW
B2 Estimation of Exergy Parameters at Generator

Fuel exergy,
EF,G = Ew—-Ezo
Erc =39469 37830

Erg=1640 kW

Product exergy,
El’,G = Ez+E3— EI—E4
Epc =50806+53329-102220-352.4

Erc =1563 kW

Exergy loss E e =0

Exergy destruction

ED,G = EF,G-— EP,G—-E/,,G
Epg =1640-1563-0
Epg =76.43 kW

Yy6= Epc! Er
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Total Exergy Input
Ein tot = El",G+ EF,sp+ El’,pcl + EF,ch
Ein tr =1639+38.59+325.9+608.7

Ein o =2612.19 kW

First Destruction Ratio
Ypo= Epg! Er
Y}))G =76.43/2612.19

Y, =2.93%

Second Des_truction Ratio
Yoo =Epcl Epser -
Epm =1818.59 kW

Yy =76.43/1818.59

Y, =420%

Exergy Loss Ratio

Y, =ELc/ Era

YL,G =0

Exergetic Efficiency
&, =Ercl Erg

£, =1563/1640

&; =95.30%
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