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Selection of the best prime mover and sizing strategy for a CCHP system by
analytic hierarchy process

Ali Sohani”, Parisa Hajialigol, Hoseyn Sayyaadi, Yaghoob Khosravanifard

Department of Mechanical Engineering, Khajeh Nasir. Toosi University of Technology, Tehran, Iran
* P.0.B. 19395-1999 Tehran, Iran, asohani@mail.kntu.ac.ir

ABSTRACT

A combined cooling, heating and power (CCHP) system which provides power and heat demands of a five story benchmark residential building was
considered. After calculation of power demand, cooling and heating loads, the best alternative for the prime mover and sizing strategy was selected.
The selection was made by analytic hierarchy process (AHP). The decision making criteria were the life cycle cost, annual carbon dioxide emission
and annual average of efficiencies. Limitations in available equipment and their specific capacities were considered in this research. According to the
results, the national motor with the efficiency of 37.60%, sized based on the maximum electrical load, and with the score of 44.4/ 100 found to be the
best alternative.

Keywords: Combined cooling, heating and power (CCHP), Decision making, National motor (EF7), Fuel cell, Strategy of sizing the prime mover
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Table 2 The specification of the benchmark residential unit [4]
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Table 3 The maximum cooling and heating load obtained by Carrier
HAP 4.50
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Table 4 The amount of required hot domestic water in each floor [5]
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Fig. 2 The amount of required electricity of each unit starts in January
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Table 7 The values of life cycle costs, annual carbon dioxide emissions
and annual average of effectiveness
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Table 5 The cost of equipment [5]
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Table 6 The natural gas and electricity tariffs in dollars [5]
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Table 8 The weights of decision criteria to each other
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Table 9 The weights of alternatives to each other based on life cycle
cost
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Table 10 The weights of alternatives to each other based on annual
carbon dioxide emission
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Table 11 The weights of alternatives to each other based annual
average of efficiencies
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