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Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

Simple gas turbine cycle
(Rc=10)
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(Rc=10, rc=4.3, mratio=1.02)
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⋅Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

Simple gas turbine cycle
(Rc=10)
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⋅Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

Simple gas turbine cycle
(Rc=10)
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⋅Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

Simple gas turbine cycle
(Rc=10)
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⋅Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

Simple gas turbine cycle
(Rc=10)
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⋅Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

Simple gas turbine cycle
(Rc=10)

 &�
rq� +����F�-��$�# � ���� $�� %�#�!� &��� �!��A*� E��S'��
 (# -43� D����� E�!" �# D4���� &��� E�"�!��A*�TIT

1100 1200 1300 1400 1500 1600
28

29

30

31

32

33

34

35

36

37

38

TIT (k)

C
om

bu
st

or
 ir

re
ve

rs
ib

ili
ty

 (p
er

ce
nt

 o
f f

ue
l e

xe
rg

y)

⋅Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

Simple gas turbine cycle
(Rc=10)
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⋅Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

Simple gas turbine cycle
(Rc=10)

 &�
r{�-��$�# +����F� %�#�!� E��S'�� ��$�� &���E � ���� 
 ���F� (# -43� D����� E�!" �# D4���� &��� E��
�#�!�TIT

 &�
)rq (-��$�# � ���� $�� %�#�!� &��� �!��A*� E��S'��
 ���F� (# -43� D����� E�!" �# D4���� &��� E�"�!��A*�TIT �� 



�

D� 0����	" . �� �!:� (# (:!� �# D����� E�!" �# D4���� &��� ��
-��$�# 	C�� ��!��A*�-�� �	
 �����$ �"�!��A*� E��S'�� .

 &�
)r� (-��$�# (# -43� &��� �� �� �� k���U� (p\�� E��S'��
 ���F�TITD� 0��� 	"� .-��$�# (# -43� k���U� (p\�� E��S'��

D� ���$ &��� a�):� ����	
�#. ��$^ ���$ D����U �$�� ��� %�� -.; 
 %�� �� ���$ D'����� 	�@!� 9:!� (� -�� k���U� 	
�^�� E��# �	


D� &��� $� a):���� .-��$�# &��� �� �� k���U� (p\�� E��S'��
D� �#��# ���	�� �#	
�# . &��� (� -�� �	
 d�� h�>�� %�� �� ���$

7�� $�� %�#�!� &��� �� (# D����� E�!"�!
 (��n� c .
 &�
)r{ (-��$�# E��
�#�!� � ���� E$�� &��� �� %�#�!� E��S'��

 ���F� (# -43� D����� E�!" �# D4���� &���TITD� 0��� �� 	"� . ��
-��$�# 	C�� �%�#�!� �� �!:� (# (:!� �# D����� E�!" �# &��� -

-�� �	
 �����$ ��
�#�!� E��S'�� .
 &�
)r� (-��$�# E��S'�� E�!" �# D4���� &��� �� D����U 5	4�

 ���F� (# -43� �� D�����TITD� 0��� 	"� . 0!V*" )�� D����U 5	4�
D� &���� �� &� EH�)�� IJ�� $� D*� ��	>� �!��A*� � %�#�!�	"� .

-��$�# 0�!# %���' (� -�� 0^ ������ D����U 5	4� �� E��S'��
� IJ�� D4���� &��� �� 5	4� 0	
 (��n� 94� �� E)�w�� EH�)�

-�� �	
. O��)�� �# TIT � �	
 ����# 5	4� -*� �� E��� IJ�X� 
-��$�# � D'����� 	�@!� (,��� ��D� O��)�� )�� 0^ E��S'��	#��.

1100 1200 1300 1400 1500 1600
1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

TIT (k)

H
.e

xc
ha

ng
er

 ir
re

ve
rs

ib
ili

ty
 (p

er
ce

nt
 o

f f
ue

l e
xe

rg
y)

⋅Gas turbine air bottoming cycle
(Rc=10, rc=4.3, mratio=1.02)

 &�
Nu�-��$�# +����F�  �# D4���� &��� �� D����U 5	4� E��S'��
!" ���F� (# -43� D����� E�TIT

2,�S�!� 7	�9
r� �# D4���� &��� ������� (# ���� $�� %�#�!� ������� �� &�	4� �#

	��� �E	�@!� ��� ��	>� �D����� E�!" G�� 0!��? 0��	��� � D����U 0��
 �!2# �������D43�qr# 	C��  ( E�$�TITE�" (���� O��)�� P.�7� 

-��.
q� �# D4���� &��� ������� (# ���� $�� %�#�!� ������� �� &�	4� �#

 �!2# ������� -X!� e![7� I�[� ��	>� �D����� E�!"D43�r�
 E�$� (# 	C��TITE�" P.�7� O"�� (���� -��.

�� $�� %�#�!� D4���� &��� (# ���� $�� %�#�!� ������� �� &�	4� �#
 D����� E�!" �# �!2# &��� &� EH�)�� IJ��D43�Q 	C��  E�$� (#

TIT P.�7� E�" O"��-�� (����.

g� 5	4� 0	
 (��n�  D����U E)�w�� EH�)�� IJ�� D4���� &��� ��
) �!2#j�!��M� -X!� EH�)�� $� 	C�� E��� (-�� �	
 94� �� .

T, .�	�O;UAV
CVΦ	
��
 ��� ����
��� ������kj/kg

÷
jQΦ � �! �" #��
� 	�$��� %� �&�� ������

�'��
� ("�) ��!* �"
jT

kj/kg

iψ	
��
 ��� +" �*,�, -��
� ������
.��/
0 �*��.��1 -��
� ��.��1 (2��kj/kg

eψ	
��
 ��� %� ��,
3 -��
� ������
.��/
0 �*��.��1 -��
� ��.��1 (2��kj/kg

actW&	
��
 ��� %� 4.& 5$��! ��67 -�6'kw

totalI(8�%�"	
��
 ��� �9
 �
�:1��kj/kg

0P;<7 ��80kpa

QI(8�%�":1��#��
� 	�$��� %� �&�� �
�kj/kg

CVI(8�%�"	
��
 ��� �93�* �
�:1��kj/kg

0T;<7 ��!*k
jT �'��
� � �! ��!*k
totψ	6! .��, 
" =
� -��
� 5
 ������kj/kmol

iy +�6� �26! >��i?69@ �* =�A

i,00y +�6� �26! >��i<7 �* =�;A

Ti,h>�� �B2����i��!* �* 	6! .��, 
" =�Tkj/kmol

PT,i,s >�� �1,
���i ��!* �* 	6! .��, 
" =�

T ��80 , P
kj/kmol.k

cycleє5C<D =,* -6��E 4*%�"A

netw.��, >�%� +" %�� F"�6' 5C<D G2�3 ��

5C<D +" �*,�, ��6H �!
� �"*kj/kg

fuelch,ψ�, (36D ���<I<& ������>�%� +" �*,
.��,5C<D +" �*,�, ��6H �!
� �"*kj/kg

compη�6D
BI
 J<1,
����/ -�!.���A

turbineηF"�6' J<1,
����/ -�!.���A

filter∆P
�*,�, ��6H -6<D�
�9<0 �* ��80 (0�

5C<D +"
A

comb∆PK�
��� +LM7 �* ��80 (0�A

H.E.Air∆P�6H (N �* �'��
� 	. ! ��80 (0�A

H.E.Gas∆P%�� (N �* �'��
� 	. ! ��80 (0�A

combηK�
��� -�!.���A

mechη�C<��C! -�!.���A

rH.Exchangeε�'��
� 	. ! �����
 O�
PA

rc����Q 5C<D �6D
BI
 ��80 ( R�A

ratiom&
 +" ����Q 5C<D �!
� �"* ( R�

���E60 5C<D �!
� �"*
A



S

W,XY�	�
1. Korobitsyn, M.A., 1998, New and Advanced Energy 

Conversion Technologies, Analysis of Cogeneration, 
Combined and Integrated Cycles, Febodruk BV, Enschede, 
Anja Astapova, Amsterdam.

2. Najjar, Y.S.H.,  and M.S. Zamout,  1996, Performance 
Analysis of Gas Turbine Air Bottoming Combined System, 
Energy Conversion and Management, Volume 37, Issue 4, 
PP 399-403.

�.0.�!�
V���XN`sx�(�����' EH��� E��*�3�� +������� �
	��� D����� �������.

4. Horlock, J.H., 1992, Combined Power Plants Including 
Combined Cycle Gas Turbine (CCGT) Plants, Printed in 
UK. by B.P.C.C.. 

5. �Ariagada, J., and Assadi, M., 2000, Air Bottoming Cycle 

for Gas Turbine, Proceeding of The 4th Conference of 
Iranian Society of Mechanical Engineering, Tehran, Iran, 
PP447-454.

6. Korobitsyn, M.A., 2002, Industrial Application of The Air 
Bottoming Cycle, Energy Conversion and Management, 
43, PP 1311-1322.

7. Rosen, M.A., 2002, Clarifying Thermodynamic 
Efficiencies and Losses via Exergy, Exergy an 
international journal, PP 3-5. 

8. Wark, K., 1995, Advanced Thermodynamics For 
Engineers, McGraw-Hill Inc.

�.�%3��n�? ���X��  ���� � �.�\��*�� �!�
�N`sN� ��b��
  $��  ��
�#�!� ���.*; �# j���  ��� ���F�GE-F5(���� �

 ���*
 �K�\" 5�� �0����  H���Nu.
10. Cohen, H., and Rogers, G.F.C., and Saravanamuttoo,

H.I.H., 1996, Gas turbine Theory, Longman Group 
Limited.

11. Incropera, F.P., and De Witt, D.P., 1996, Introduction to 
Heat Transfer, John Wiley & Sons Inc.


