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Table 1: Types of Static Systems (Source:
Vakilinejad et al., 2013)

Passive cooling Passive heating

Cooling through
ventilation
Evaporative
cooling (Direct and
indirect evaporation)
Radiation cooling
(Direct and indirect)

Direct absorption

Thermal storage wall
(Trombe wall)

Solar space
(conservatory and atrium)
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Fig. 6 Access to solar energy (in terms of temperature) for all examined types in the six cold months of the year,
Software: Design Builder
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Fig. 7 Access to solar energy (in terms of temperature) for all examined types in the six hot months of the year
(Trombe wall without glasses), Software: Design builder
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Fig. 8 Access to solar energy (in terms of temperature) for all examined types in the six hot months of the year
(Trombe wall with glasses), Software: Design builder

Table 2: Examine the five models through summer and winter

Average Average

. Score the . Score the
temperature 1n hichest temperature n hichest
S cold months of | ughest warm months £ Daylight  Collect
ystem type 1ncrease 1n temperature . .
the year (October winter of the year drop in ratings points
to March temperatures (April- summer
centigrade) September)
1- Trombe wall 22.54 7.5 21.75 8.25 2 17.75
2- Conservatory 22.75 2.25 23.20 6.8 10 19.05
3- Tromb 27.78 222 25.92 4.08 9 15.30
wall+conservatory
Ws'lfvrv‘i)ﬁzw 23.56 6.44 22.15 7.85 8 2229
5- Tromb wall
with window and 22.84 7.15 20.67 9.33 9 25.83
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In the recent century, due to the reduced energy consumption and excessive use of
non-renewable resources in the building sector, passive solar heating is one of the
architectural design strategies for efficient energy use. Trombe wall and Greenhouse
are the most important passive systems. This project, by conducting field-laboratory
studies, evaluated the energy consumption in five different models from the
combination of a Trombe wall a the Greenhouse with a chamber in the first and
second six months of the year in the cold climate of Ardabil city. In this research, the
idea is not to consume, but to use green energy and minimize energy consumption
through the absorption of renewable energy in the building, in this regard;
architectural design can play a very important role. This research is semi-
experimental and uses a simulation research method. In order to achieve the goals of
the project, the Design Builder software has been used to analyze the conditions.
According to the studies, it is realized that with the installation of the Trombe wall
with window and adding shading to the southern side of the building, the average
temperature will be 20/67°C in the winter and 22/84°C in summer, and the comfort
temperature will be 18-22°C in all months of the year. We can also receive a enough
daylight during the day and we can achieve environmental sustainability and reduce
costs apart from achieving comfort in the environment, and reducing non-renewable
energies.
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