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Architectural Roon -the orientation of a city and its buildings- is an
important theory by Pirnia, who believed that the traditional
architecture of Kerman is built on a specific orientation due to its
climate and medical and geographical conditions. The purpose of this
study was to investigate and verify the cognition of this theory as well
as comprehend the traditional architecture of Kerman from this point
of view. It also aimed to study the climate of the city and to find the
perfect orientation for architecture and urbanism of Kerman. The
main question of the study was to determine whether the traditional
architecture and urbanism of Kerman is based on the Roon introduced
by Pirnia. To answer the question, firstly, this theory and the
importance of orientation in sustainable architecture and
optimization of energy consumption were explained and expanded,
and then the climate of Kerman and the frequency of traditional
houses in the mentioned orientation using quantitative method were
studied. The results indicated that the Roon which Pirnia considered
for the city -the east-west stretch- was low frequency, and the majority
of the buildings were close to what he called Roon of Isfahan -the
northwest-southeast stretch- which simultaneously provides
buildings with suitable sunlight on the sunny front in winter and
protects the winter-living room from the unpleasant, cold and dusty
wind from southwest. This orientation in plans has provided the
possibility of desired location of the used areas during warm seasons
towards the pleasant seasonal prevailing wind.
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EXTENDED ABSTRACT

Introduction

Considering the vernacular architecture of each city as the obvious example of the
region’s sustainable architecture, it can be stated that the study of the concepts derived from
the theories behind the designs and the existing buildings are the best resource for
architects today. Architects such as M.K Pirnia devoted their lives and works in learning
these concepts.

One of his theories to be mentioned in this study is the architectural Roon and
orientation in the design of Iranian houses. Pirnia believed that Iranian architects had found
methods in choosing the best orientation based on their experiences on climatic features.
He described three Roons or dominant orientation used in traditional Iranian architecture.
He classified the cities of Kerman, Hamedan, and West Azerbaijan in eastern stretch
category called the Kermani Roon.
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Figure 1. 3 Roons and orientation in the design of Iranian houses based on Pirnia’s theory.

The tremendous difference in the latitude of cities such as Kerman and West
Azerbaijan, or Yazd and Tabriz, which are in the same category, raises the following
questions: do the real orientation of houses in Kerman follows Kermani Roon? How
abundant are they? What is the orientation of most houses in Kerman? And what are the
factors to influence the orientation?

This study was aimed at uncovering influential climatic factors such as sunlight and
wind direction on the orientation of houses in Kerman and choose the most suitable
orientation for this architecture, matching them with the orientation of traditional houses,
and finding the abundance of the commonest orientation and Kermani Roon orientation in
this city.

Methodology

Two questions were to be answered in the present study, each of which acquires their
own research method. Question 1: To what extent are the houses in Kerman conform to
Kermani Roon? To answer this question, a quantitative methodology was used to study the
abundance of houses following this orientation.

The second question was: What are the key factors to impact this orientation? To answer
this question, analysis approach and qualitative method were used to study the factors
influencing dominant orientation of houses in Kerman. Therefore, it is essential to
understand the climate of Kerman and identify the orientation that Pirnia mentioned with
climatic factors of this area.
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Results and discussion

To answer the first question, with the insight to the difference between the stretch and
orientation of a building, two points were discussed: firstly, the abundance of houses with
the yard stretch of east-west in aerial photos in the 1950s in historical districts of Kerman
and secondly, after studying the present plans of the houses and identifying the sunny front
as the main factor of orientation, the deviation angle of the face from the north-south
direction were determined and compared with Pirnia’s Roon.

To test the presence of yards with south-east stretch or something close to this, 35
photos of eight rectangles with the proportion of 3 to 2 and area of 6 hectares in the
historical districts of Kerman were selected and magnified. As observed, the abundance of
such yards was very low. Most yards were either squared or had the orientation close to
Isfahani Roon (northwest-southeast).

The second question was responded to by selecting 36 well-known houses at historical
sites as the statistical sample. After finding the plans of the houses and their locations using
new satellite and aerial photos of Kerman, the north direction and rotation of the plan in
comparison with geographical directions were reformed. First, the sunny front was
identified on the plan. Then, the orientation angle compared to geographical directions was
determined with a software.

To identify the sunny side and the blind side of a plan, in addition to studying the motion
diagram of the sun, the existence of such items as the main hall of the house, the higher side
of the facade on the sunny side, more ornaments in the alcove, wide openings with no
shadings, windbreakers, pavilions and ponds on the blind side were confirmed.

As Pirnia defined, the 150°angle is Isfahani Roon, the -150° angle is the straight Roon,
and +90° angle is Kermani Roon. In the present research, a 30° range of approximation from
both sides was also considered and avoided absolutism.

It was realized that approximately 95% of the selected houses were oriented in the
direction of Isfahani Roon. The abundancy of Kermani Roon was extremely low
(approximately 5%). Due to the unpleasant winter wind from south-west, the straight Roon
was not observed in our statistical sample. 70% of the houses with Isfahani Roon had a
rotation of 0° to 30°. This confirms the optimal orientation mentioned in the energy
efficiency research that was introduced in the background research.

To study the impact of sunlight and wind on the orientation of buildings, after finding
the optimal orientation that was introduced in various climatic resources (0lgy, Tavasoli,
and others) and studying research on energy efficiency, it was discovered that the best
direction to locate vertical surfaces of a building is 180° and in directions of 165 and -15.
Received energy in Kermani Roon was 90 and -90) which are respectively the maximum
energy in warm seasons and minimum energy in cold seasons, confirming the inefficiency
of this orientation based on the sunlight approach.
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Figure 2: Abundance of houses in the range of 3 Roons by Pirnia in Kerman.

Studying Kerman’s wind roses and sunlight in this study, it can be concluded that the
best climatic orientation to receive the most sunlight in winter and at the same time to
prevent unpleasant wind is the south east approach with the building being located in the
north-west of the plan.

Conclusion

In conclusion, the theory of Kermani Roon does not seem to be appropriate for the city
and has very low abundancy. The sunny side of the buildings are located on the north-west
of the yard and the orientation is toward south-east with the abundancy of 90%. Most
houses have a rotation between 0° to 30° from south to east. The yards of most houses follow
the stretch of the rectangle inside a hexagon, representing Isfahani Roon. It can be
concluded that architects did not insist on following Kermani Roon for their design
orientation, but attempted to gain optimal sunlight and prevent unwanted wind.
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