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! Thermal Packages
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! Conventional Power Plants



Sl als cel dilfaw lojed adgi i 31 oolaiul gl slaj5 Lacil rals
A lojed 35 wian 08 ol a5 5b les 8eb o (GHG) laslxls slajls
50 5953 Al (6,5eS CO2 58 VY- MTHyear :ylojos odgs slapiwaw 3l oolaiwl bl
b osg slalds slajl8 Lecl ax 51 .aw p A0 MT/year soe a4 Jlade I YoV Jlo
ol Yoone Lol col Jgone slaol Sy, 5l xS ilie 4 ylojod adg slopinm
alold o Jeeso oolSg s aS Jl> 0 igd co dizlu cuiiS B a0 (S05 10 i
Lgs oa—badss MBS lajl5 al by sl 1,8 005G pas 4 Cand 0k Lo

005 50 Hlajen ady lapiwew 45 ol sl Jlsl behs yas polisS
Ao hels cel aS Wiyls (6 5eS 3 Jl balas 4y 5L igd oo a5l 00iiS B pas
SlolSy s &5 Sl Sjg0 (nl & B pow e ddgi 0500 555 DL Ll rizeen
o Glas ol oS o el 1) GBALS B ae den Gy dals w40 S ade g S
G Jisl balas 5l asl g canl ol 5 o8, b oled 00iiS G pas (o alold a5 ol
S0 By b slg el anie ol SYeb 5 bahs Glasl ogd colatul g0l Hlews
3 e e 5 JU 51 56 Sl g o (50l (55, I el Yslo L
Jsl 5l ool Slal blae o el 78 Gl 4 oles 00iiS G pan 4 55 jeie solS g,

el 35 yeke (sloolS g 0 3l jieS il e 4 Glojed adgd Slapiunw bawgl §p o365 g

! Green House Gas
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! Reciprocating engines
2 Gas Turbines

® MicroTurbines

* Steam Turbines

5 Fuel Cells

® Stirling Engines
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Abstract

Growing population and industry in this century, causes increase in fossil fuel
consumption. On the other hand reduction in fossil fuel resources and increasing
pollutions made countries to use renewable energy as fuel and high efficiency power
system instead of conventional systems.

In this thesis two arrangements for CCHP system proposed to recover waste heat energy
of fuel cell. Proposed systems can use for residential application. This system modeling
had been done in energy, exergy, fuel energy saving ratio and carbon dioxide emission
reduction way. Output work of fuel cell in this thesis is 38.63 kW and heat generated by
PEM is 39.17 kW. First arrangement fuel cell energy efficiency is 37.21% but second is
32.61%. Also when first system works in CCHP mode efficiency is 68% but second
arrangement’s efficiency in CCHP mode is 75.83%.

The highest irreversibility losses occur at PEM, first system irreversibility is 47.21 kW
but second system irreversibility is 84.21 kW. First system has 34% and 25% FESR and
CDER respectively. But FESR and CDER of second system is 40.23% and 22.75%
respectively. Also results showed that increase in PEM fuel cell operating pressure,
growth energy and exergy efficiency of PEM but decreases COP of absorption chiller.
Keywords: CCHP, Energy, Exergy, CDER, FESR
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