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Energy and Exergy Analysis of SSGRAZ Oxy-Fuel Cycle

H. Nami P.h.D Student, University of Tabriz, Faculty of Meaical Engineering
S. F. Ranjbar Assistant professor, University of Tabriz, FacdfyMechanical Engineering
Abstract

CO2 is the main greenhouse gas due to the verydigtall amount emitted by human activities, anduib
one third of the overall human CO2 emissions acelppced by the power generation sector. Oxy-fuelesyare
a promising technology. From the other side becafighe fuel consumption in the power generatioctieas,
thermodynamic analysis has an important role. is $tudy we are going to analyze the cycle andhallunits
thermodynamically and propose some information altoel energy and exergy efficiency of them. Eneagygl
exergy efficiency are 53.25% and 46.45% respegtiweld as it was predictable the main part of exergy
destruction occurs in the combustion chamber. 8ghdimultaneous equations has been done by the EES
software.

Keywords: Oxy-Fuel, HRSG, Exergy, Combustion chamber, Conglens
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Total turbine power [MW] 110.7 111
compression power [MW] 20.1 18.8
Total heat input [MW] 143.4 143.4
Thermal efficiency [%] 63.2 64.3
Net efficiency [%] 52.1 52.5
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HTT power [MW] 37.9

Total turbine power [MW] 43.3
compression power [MW] 15.7

pumps power 0.16

Total heat input [MW] 50

Thermal cycle efficiency [%] 55.74

Net efficiency [%] 53.25
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component Exergy Exergy
destroyed efficiency
(KW) (%)

cC 17619 76.39
HTT 2259 94.49
HPT 147.9 94.71
LPT 402.9 88.27
PUMPS 20.33 86.86
HRSG 447.3 95.77
COMPRESSOR 2149 95.02
CONDENSER 3436 13.73
TOTAL 26482 46.45
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1. pumps, 0.021 MW, 0.035%

2. Heat recovery steam generator, 1137 MW, 1.93%
3.Compressure, 2.42 MW, 4.1%
4 Turbines, 3.264 MW, 5.54%
5.Condenser, 3.8 MW, 6.45%
&Combustion chamber, 19.288 MW, 32.73 %

7. Power outpur, 27.38 MW, 46.45%
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economizer| evaporator| superheater total

=bs | 0.90 0.79 0.38 0.80
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