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Techno-economic Optimization Algorithm of the Combined Cooling, Heating and Power
System by Internal Combustion Engine for a Residential Apartment

M. Farahnak
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M. Deymi-Dashtebayaz

Department of Mechanical Engineering, Shahrood &hsity of Technology, Shahrood, Iran
Department of Mechanical Engineering, Shahrood &hsity of Technology, Shahrood, Iran

Department of Mechanical Engineering, Hakim Sabddvaiversity, Sabzevar, Iran

Abstract

In this study, the cooling, heating and electrerargy demands of a sample residential apartmeviaghhad region (Iran) has been
estimated hourly during a year. By employing a CGiyftem for this apartment compared to the seppratkiction system, hourly
and monthly amounts of optimal consumption of NGoeme fuel and electrical energy imported fromdsbhck to grid during a
year and cost saving ratio and payback ratio hes bevestigated. For this purpose an optimizatigor&thm was proposed to find
the best optimized operation of the cogeneraticstesy based on operation of the power generation (B@U) according to
nonlinear relationship of electrical efficiency thfe engine (Prime Mover) so that the cost of thergynin CCHP system, as an
objective function, be least amount in each tine@ sturing a year. The results of proposed algorigpacifying the best operation,
show that PGU with 12 kW capacities has the lowesback ratio of 3.3 years and that PGU with 5 laacities has the lowest
energy cost saving ratio of 57%.

K eywor ds. Optimization algorithm, CCHP system, Internal costian engine, Residential apartment.
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Fuel-to-Electric-Energy Conversion Efficiency (Eq (1))

Energy Flow in System (Fig (1))
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Coefficients of Energy Cost
Table 2 & 3 & Eq (6)
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Cost of Energy (j,t)
Eq(4)

Optimum Operation of CCHP System (t)

Minimum [Cost of Energy (j=0..100 ,1) ]
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