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Abstract

Background and Objective: The limitation of energy resources and the increasing consumption of it
on the one hand, and the excessive consumption of energy by different societies on the other hand, in
addition to environmental pollution and wasting national capital, have threatened the future life of
humans. Experience shows that economic growth and industrial development of countries as
preconditions for political authority ,national independence and cultural prosperity require various
factors including energy and optimal use of energy resources. Gilan architecture as a good example of
the harmony and integration of building with nature, which is the result of various climatic, social,
economic, cultural and other factors, has taken the most influence from the climate and nature around
it, it seems that the architecture of this region is one of the materials The use to the general form of the
building is influenced by the surrounding environment. The purpose of the current research is to
design a mid-rise residential building with an emphasis on the native architecture of Gilan and zero
energy efficiency.

Material and Methodology: In this research, software simulation will be used in order to investigate
the factors affecting the reduction of energy consumption in mid-rise residential complexes. At first,
according to the use of library and documentary studies, it has been investigated and evaluated the
effective indicators on zero energy efficiency in residential complexes .According to the components
obtained in the first stage, Climate Consultant software will be used to investigate the climatic factors
of Rasht city .Considering all the conditions, especially the accuracy and validity of the results
obtained from the calculation algorithms, the research has been selected to simulate the performance
of the hybrid system, Transis software version.

Findings: In the optimization method, the choice of actions regarding the building coating may
include changing the entire coating technology, but it differs in building elements and features.
Therefore, in this study, energy efficiency measures in a uniform cladding system are expressed

* This article is an excerpt from the first author's master's thesis entitled" Design of a Mid-Rise Residential
Complex with an Emphasis on Eco-Friendliness in Rasht City ",which was compiled with the guidance of the
second author and the advice of the third author at the Faculty of Civil Engineering, Architecture and Art,
Islamic Azad University, Science and Research Branch.

1- Department of Architecture, Research Sciences Branch, Islamic Azad University, Tehran, Iran.

2- Department of Architecture, East Tehran Branch, Islamic Azad University, Tehran, Iran.*(Corresponding
Author)

3- Department of Architecture, Research Sciences Branch, Islamic Azad University, Tehran, Iran.


mailto:Saeed.azemati@iau.ac.ir

through parameters that identify geometric features or building characteristics that can affect the final
energy demand of the building.

Discussion and Conclusion: The relevant results in the temperate and humid climate of Rasht city
proved the strong correlation between zero energy design and local scale. In fact, the energy system
used in the research can have a different impact on the design of a building envelope in different
locations and affect not only the amount of heating and cooling energy to meet the annual needs of the
building, but also the daily distribution of loads.

Keywords: zero energy architecture, native architecture of Gilan, optimization of energy
consumption ,integration with climate, residential building.
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Table 3. costs related to the first energy system, source: authors
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Table 4. costs related to the second energy system, source: authors
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Elect%:ity : Day (7am — 10pm) [kWhi€] 0/0916 Var = Qelectricity_tot* 0/0228*17/29
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Table 5. annual energy consumption values, source: authors
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Figure 5. Differences in global cost and energy performance of the reference building envelope configuration,
Source: Authors
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Figure 6. shows the opaque envelope parameters for both systems, source ¥+ 7 :Ferrara et al.
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Figure 7. cost-effective clouds of optimal cost points ,source: authors
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Table 6. variable costs, source: authors
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Figure 8. set of optimal parameter values, source: authors
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Figure 9. the set of parameter values of the final optimization point, source: authors
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