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8. Direct Internal Reforming

9. Combined Cooling, Heating and Power (CCHP)
10. Tri-generation power system

11. Siemens Westinghouse Power Corporation
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1. Molten Carbonate Fuel Cell (MCFC)
2. Solid Oxide Fuel Cell (SOFC)

3. Reforming

4. Organic Rankine Cycle

5. Configuration

6. Combined Heat and Power (CHP)
7. Finite Volume
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3. Interconnection
4. Stack
5. Steam to Carbon Ratio
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1. Pre-Reformer
2. Water-gas shift reaction
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3. Sep

4. Air Utilization Factor
5. Fuel Utilization Factor
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1. Lower Heating Value (LHV)
2. RGibbs Model
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3. Ohmic Loss

4. Activation Loss

5. Concentration Loss

6. Inverter

7. ELECNRTL

8. Air Conditioning and Refrigeration Institute (ARI)
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Abstract

Buildings are one of the major energy consumers in Iran. Electricity in this section is
supplied by thermal power plants with low efficiency and high pollution emissions. Today,
the development and deployment of novel power generation systems with high efficiency
and independent of the network with low emissions are important, and extensive researches

have been devoted to them. Fuel cell is one of these systems. In this paper, the application

of Solid Oxide Fuel Cell (SOFC) as a prime mover of a cogeneration system to supply
energy demands of a typical residential building has been analyzed from technical and
economic points of view. The process of SOFC was simulated using Aspen Plus software
and the possibility of heat recovery from SOFC high temperature exhaust gas to activate a
double effect absorption refrigeration cycle by steam generation and hot water production
in a heat recovery heat exchanger was examined. The power and efficiency of ‘heating and
power cogeneration’ and ‘heating, power and cooling cogeneration’ systems versus inlet
fuel rates was obtained. Based on building energy consumption model, the produced
powers and building loads matching conditions were obtained for minimum annual energy
cost. Economic analysis has shown that annual energy consumption cost in cogeneration
system, compared to a separately produced power system, will be drastically lower. With
the commercialization of SOFC technology and further reducing manufacturing costs, this
system can be a suitable alternative to conventional power generation systems.

Keywords:

Cogeneration, SOFC, Heat recovery, Aspen Plus, Building

0000000000000 000000000.

"”GIVJSJJ‘@"‘“M°JL°—”‘MULJ;W 4«oooooooooooooooooooooooooooooooooo.





