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Exergy Associated with Potential Energy I
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‘ Exergy Associated with Kinetic Energy I
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‘ Exergy Associated with a Heat Reservoir I

\ Exergy transfer from a heat reservoir by heat I
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Source 1200 K

0;,= 500 ki/s

\ W= 180 kW Discussion:
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Where Q = 38925 kJ
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(a) (38925-8191) +8191x13.6 =142132kJ

(b) W, =500-0.45-|(473-300)- (278-1n 473 |
=10446k)

10446 x13.6 =142054kJ

(©) W, =500-045-[(473-278) (278 In473, )

=10631kJ -
10631x13.6 =144585kJ

8.3 Second-Law Efficiency, n
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8.4 Exergy Change of a System |

‘ Exergy of a fixed mass system I
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Exergy of a flow mass I

Imaginary piston
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fluid downstream)
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‘8.5 Exergy Transfer by Heat, Work, and Mass

‘ Exergy Transfer by heat, Q I
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Exergy Transfer by Work, W I
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Exergy Transfer by Mass, m I

8.6 The Decrease of Exergy Principle and
Exergy Destruction

No heat, work
or mass transfer

Isolated system
AX iotatea <0

(or X destroyed 20)
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Decrease of exergy or Exergy destruction I

oundings

8.7 Exergy Balance: Closed Systems

Exergy balance

Xin = Xou = Xdesnoyed =AX system

Y In rate form
Nowr
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\ Exergy balance for closed systems

Xovork Xin = Xout = Xdeslroyed = Axsystem
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AX e
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| Exergy Balance:

Closed Systems |

Example 8-9
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Ein—Eout = 4Eggem »>Q-W =E; - F; o)
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| Exergy Balance: Closed Systems |
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| Exergy Balance:

Closed Systems |

Example 8-11

X,=35kJ, X,=25.4kJ, W,,=9.6kJ,
W ot =W-PO(V,-V,;)=5.3KJ,

Py= 100 kPa 1=Xestroyea=4-3KJ
To=125°C or
$,-S1= Q/T+ Sgens Sgen=0.0144kI/K
* AR 1=T,S gor=4.3kJ
Py=1MPa Py=200 kPa
T =300°C - Ty = 150°C Discussion:
B 1 B 2 Q = 2kJ, Xgerogea=4-3k3 2,
Internal irreversible,
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| Exergy Balance: Closed Systems |

Example 8-14

Ty=300K
Py=100 kPa

Furnace

Te= 1200 K p.451-452

Discussions:

® 8-41

8.8 Exergy Balance:

Control VVolumes
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Xin = Xout = Xgestroyed = AX system
Unit mass

Xin — Xout ~ Xdestroyed = Axsyslem
In rate form
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‘ Exergy Balance: Control Volumes I
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\ Exergy Balance: Control Volumes I
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\ Exergy Balance: Control Volume

Example 8-15

Example 8-16

\ Exergy Balance: Control Volume I
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300 K
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3 MPa 300 kW
450°C 190 kJ/min
@ [E=Zari=ie =
_+_>: |
STEAM_ 10°C | Mixing ‘ @
g TURBINE : chamber It
=zaa 1so°c || [200kPa] | 70°C
Ty=25°C |
Py = 100 kPa (:) **********
0.2 MPa T2
150°C
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