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ARTICLE INFO ABSTRACT

. . Cooling is one of the largest energy uses in Fars province, which has a hot and dry
Article type: climate. The aim of this research is to analyze the impact of using renewable sources
Research Paper on energy consumption and air pollution in Fars province, with an emphasis on the role
of cooling. For this purpose, ENERGY PLAN software was used to simulate and

Article History: calculate the results of five different scenarios for the Shiraz energy system. These
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scenarios are the baseline scenario, the scenario of using heat pumps/absorption chillers
and district heating systems, the scenario of reducing energy demand by 20%, the
scenario of using natural cooling, and the scenario of maximizing the use of renewable
sources. The results show that the fifth scenario, which involves the maximum use of

Published Online 27 December 2023 renewable sources by using the technology of hybrid Combined Heat and Power

(CHP) and solar thermal, has the best results. In this scenario, 75.68% of the total
energy need of the province is supplied by renewable energies, and it is possible to
reduce CO, emissions by about 92.76% compared to the baseline. The prerequisite for
implementing most scenarios, especially the fifth scenario in Fars province, is to
provide the necessary infrastructure for the production, transmission, and storage of
renewable energies, pay attention to the proper design of buildings, optimize energy
production and distribution technologies, and consider behavioral and cultural aspects
of the province.
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Introduction

Two different points of view can be observed for providing heating and cooling of homes. In the first
view, buildings and residential areas provide their own heating and cooling needs, for example,
through solar energy or other renewable energies. In the second point of view, excess heat energy
produced by large industries and wasted is used, and these excess heats are transferred to homes with
new technologies such as heat networks, or through absorption chillers, this heat is converted into
cooling energy to provide cooling. Of course, in this method, geothermal energy, wind energy, and
solar thermal energy are also used on a large scale. In the first case, the district heating network may
not be necessary, while, in the second case, the district heating network is necessary.

Model description
In this article, Fars province is evaluated as one of the provinces located in the southwest of Iran from
the point of view of its ruling energy system, and the amount of primary energy consumption is
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determined in it, such as fossil fuels (natural gas, gasoline, etc.) and electric energy. The purpose of
this article is to investigate the feasibility of using renewable resources in the cooling sector of this
province. For this purpose, Energy Plan software, which has been known since 1999 at Aalborg
University in Denmark as a tool for energy system analysis and analysis, will be used.

Conclusion

In this study, the aim was to analyze the impact of using renewable resources on energy consumption
and air pollution at the provincial level of Fars with an emphasis on the role of cooling. For this
purpose, EnergyPLAN software was used to simulate and calculate the results of 5 different scenarios
for the energy system of Shiraz. Considering that Fars province in Iran has a hot and dry climate,
therefore, providing cooling in this province is a basic need. To achieve this goal, as mentioned, 5
scenarios were proposed, which are: base case scenario, scenario of using heat pumps/absorption
chiller and using district heating system, scenario of reducing energy demand by 20%, scenario of
using natural cooling and scenario of maximum use of renewable resources. The results showed that
by increasing the use of renewable resources and reducing energy demand, fossil fuel consumption, air
pollution, energy costs, and dependence on oil imports are significantly reduced, also, energy security,
economic efficiency, and quality of life are improved. By examining all scenarios, the fifth scenario,
which is the maximum use of renewable resources by using the technology of the combined system of
simultaneous production of heating, power, and solar thermal, has had the best results, because in this
scenario 68.75% of the total energy demand of the province is supplied through renewable energies
and it is possible to reduce CO2 emissions by about 76.92% compared to the base case. The
prerequisite for implementing most scenarios, especially the fifth scenario in Fars province, is to
provide the necessary infrastructure for the production, transmission, and storage of renewable
energies, pay attention to the proper design of buildings, and pay attention to the optimization of
energy production and distribution technologies and pay attention to the behavioral and cultural
aspects of the province.
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1. Heating, Ventilating and Air Conditioning (HVAC)
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1. Net-zero energy buildings (NZEBs)
2. Primary energy supply (PES)
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1. Combined Cooling Heat and Power (CCHP)
2. Combined Heating and Power (CHP)
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1. Thermal Energy Storage (TES)
2. Combined heat and power- district heating
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1. Mixed Integer Linear Pro (MILP)

2. Linear Programming (LP) model

3. Demand Response (DR) control

4. Heating-cooling and Power Supply (CCHP)
5. TRNSYS

6. Model Predictive Control (MPC)
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1. Combined Heat and Power (CHP)
2. Solar thermal

3. Hybrid

4. Natural cooling
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