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Fig.1. The house of Kazem Lami plan and section, Source: authors.
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Table 1. The survey of physical characteristics of 12 houses with shavadoon, Source: authors.
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Table 3. The comparison of Shavadoon’s maximum and minimum in terms of depth and area. Source: authors.
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Fig.6. The comparison of various forms of Shavadoon and the desired performance of their conditioning, Source: authors.
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e

Fig.5. The comparison of the locations of Darizeh, Source: authors.
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Natural ventilation effect on Shavadoons in Dezful by applying CFD modeling

Morteza Hazbei*
Zahra Adib**
Farshad Nasrollahi***

Abstract

Natural ventilation is one of the most effective factors in thermal comfort. According to the importance of nonrenew-
able energies such as fossil fuels and the increase in recent environmental pollution, ventilation plays an important
role in buildings. Using air flow, reducing humidity and increasing surface evaporation, creates comfort condition
in hot and humid climates. The city of Dezful, due to its special geographic situation, topographic conditions and
the environmental systems, devoted particular climate Conditions to itself; so long-term warming has caused many
problems for the citizens. In Dezful- as one of the warm and humid cities- builders have applied conglomeration soil
to build a space at the depth of 5 to 12 meters underground to moderate and adapt the house climatic conditions. This
underground space is called Shavadoon which is one of the suitable approaches to create thermal comfort by using
earth annual temperature stability and natural ventilation. Earth temperature is less than outside temperature in the
summer and higher in the winter. Expect the Caspian, Persian and Oman coasts, Iran old houses have basement often,
and especially in the summer, dwellers went into the basement for thermal comfort. To recognize and analyze the
natural ventilation condition and main effective criteria, twelve houses which have Shavadoon have been studied first;
Based on this study the depth and area of Shavadoon, Darizeh -Darizeh is a pit 1 meter in diameter in order to supply
light & vertical ventilation in shavadoons. Shavadoons reach the yard by darizeh - cross section area and geometric
shape of plan are the most effective parameters on natural ventilation in shavadoons, changing the parameters result
in significant changes in the air flow. On average by increasing house area, shavadoon area has been increased, the
proportion between depth of shavadoon and yard area is also significant. So with more yard area the depth of shava-
doon has been increased directly. Four separate phases have been taken to consider the parameters which will be
analyzed separately. The results are presented in comparison. There are different ways to study natural ventilation in
internal spaces, such as real-scale testing, wind tunnel and modeling approaches. In this study, CFD modeling is used
by Design Builder software. The research method of this study is descriptive research and the method of gathering
data is based on library and field studies and the analysis method is causal and based on modeling results. The history
of this study goes back to the 1930s and early 1940s when there were plentiful interests in air conditioning engineer-
ing, caused numerous published books and articles. The air flow Knowledge inside the indoors is notable for three
reasons: thermal comfort, indoor air quality and the decrease in building energy consuming. Studies show that in the
last two decades attentions to the "air flow" in terms of modern science have been significantly increased. There is
another article (in 2008) which defined and analyzed Dezful’s shavadoons, while a comprehensive investigation about
air natural flow and the operation of natural ventilation in this place is not available. The final results show that, in the
classification of the considered shavadoons which were selected to be analyzed, the maximum depth is 11.8 m and
minimum depth is 4.7m. The desired result has been concluded from the one with the minimum depth. Darizeh cross
section is another effective parameter. The calculated velocity in darizehs which have different cross section along
them is better than the ones which have the same cross section. Then, the location of Darizeh was analyzed. The best
natural ventilation will take place when the darizeh is placed in sahn- shavadoon center-which makes balanced venti-
lation along the shavadoon. Next condition takes place when darizeh is in terminal cat- shavadoons have some small
rooms which are called cats- which the air flow is desirable along Shavadoon but the amount of air flow decreases
in adjacent cats. Finally Shavadoons, based on their appearance, are classified in to two types, pure space (without
Cat) and Chalipa space. The results of analysis showed air flow and air circulation was better in pure space, however
Chalipa form is better in structure and architecture.
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