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Optimization of a building equipped with double skin facade,
phase change materials, green roof, and photovoltaic with
evaluation of their economic and environmental aspects
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Abstract

Background and Objective: Considering the importance and necessity of energy saving in Iran,
different methods have been introduced and examined in order to achieve this goal in the building
section. simultaneous use of photovoltaic panels, green roofs, phase-change materials and double-
skin facades, can lead to almost 70% Energy saving. considering this fact, it is important to
optimize the use of the above technologies, with analyzing their economic and environmental
aspects.

Material and Methodology: In this research, the optimization of PCM types and PCM location in
external wall and green roof layers, with the objective of cooling and heating load reduction, for
the first time in a building equipped with the aforementioned technologies, was carried out using
the genetic algorithm. Three climate condition of Iran consist of Hot arid (steppe-dry mid-latitude
and Desert biome-dry tropical) and mild-humid climate was selected. The study was conducted
using Design Builder software version 6.1.5.2.

Findings: As a result, 9, 9 and 6 optimal solutions were calculated for Tehran with steppe-dry
mid-latitude climate, Yazd with Desert biome-dry tropical climates, and Amol with mild-humid
climate respectively. The highest amount of energy saving of 70.9% has been achieved for mild-
humid climate.

Discussion and Conclusion: Considering the economic analysis and environmental effects, two
following solutions are suggested 1- using RT31 PCM between brick and plaster layers of external
wall of the building located in steppe-dry mid-latitude climate 2- using, RT26 Between brick and
plaster layers of external wall of the building in desert biome-dry tropical climate.

Keywords: Energy Optimazation; Double Skin Fagade, Phase Change Material, Green Roof,
Photovoltaics.
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Table 2. Properties of the PV module
Monocrystalline
Total solar transmission(SHGC) -1V
Direct Solar /transmission - I8
Light Transmission IV
U-Value (W/m2-K) V/4
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Table 4.Information of selected Cities Climate condition
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Table5. Sample building’s internal gain (Base scenario)
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