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Heat .. ) Total
teriapesroalizcree Turbineinlet | Mass flow | Turbine power | Net power zfzc?ennecrfy
r r r rate (k kW kW
© Q) pressure (bar) ate (kg/s) (kW) (kW) (%)
[v-] 300 3.988 0.836 541.3 516.6 14.03
Present 300 3.988 0.86 541.2 510.3 14.09
paper
Error (%) --- 2.8 0.01 0.52 0.42
e e e
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Parameter Lower bound Upper bound
Heliostat number (-) 200 400
Ps (kPa) 20 40
Cold tank temperature (K) 500 650
Hot tank temperature (K) 750 900
Pump efficiency (%) 0.7 0.95
Turbine efficiency (%) 0.7 0.95
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Solution Valve
Heliostat number (-) 210
P8 (kPa) 40
Cold tank temperature (°K) 660
Hot tank temperature (°K) 980
Pump efficiency (%) 0.94
Turbine efficiency (%) 0.86
ERTE (%) 19.4
Cost rate ($/h) 169.9
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Intensity of solar radiation (W/m?)

Intensity of solar radiation (W/m?)
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City Sydney Ahvaz Esfahan Melbourne
Cooling (kwh) 1037909 1180346 1446790 864107.3
Heating (kWh) 7553880 8589600 10527768 6493034

Power (kWh) 1169050 1329422 1629562 1110223
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Consumption Electricity (kWh)
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Optimizing the energy consumption of a residential building in four climates of
Australia and Iran by providing it using a multiple generation solar system
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Abstract

In this research, a multi energy production system based on solar energy was proposed to meet the energy consumption
of a residential building in four different cities of Iran and Australia. The optimization of the system was done with
the response surface method and Minitab software. For optimization, 6 decision variables including temperature of
hot storage source, temperature of cold storage source, pump efficiency, turbine efficiency, inlet pressure to turbine
and number of heliostats were selected. The results of the system optimization showed that the system in its most
optimal state can reach a return exergy efficiency of 19.4% and a system cost rate of 169.9 dollars per hour. The
performance of the system was investigated in four cities: Sydney, Melbourne, Ahvaz and Isfahan. The main goal of
this research is to define a zero energy building by providing the energy consumption of a residential building with a
multi production system based on solar energy. A BEopt optimization expression was used for the process of
simulating the building and extracting the required energy consumption of the residential building in the study cities.
Comparing the results of building energy consumption calculation and system productions in four study cities showed
that the proposed system can easily provide the energy consumption required by residential buildings in the study
cities throughout the year.

Keywords: Solar Energy, Multi Generation System, Multi-Objective Optimization, Response Surface
Method, Residential Building.

Cite this article as: Behdad Barani, Alireza Baheri, Ehsanollah Ashere, Optimizing the energy consumption of a
residential building in four climates of Australia and Iran by providing it using a multiple generation solar system,
Journal of Energy Conversion, 2025, 12(3), 39-52.

oy


https://jeed.dezful.iau.ir/article-1-538-en.html
http://www.tcpdf.org

