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ABSTRACT 
 

Natural ventilation of interior spaces of an old house is one of the most significant and considerable 
problems in today’s world and our country Iran.  
Today we see that natural ventilation in architectural design of interior spaces of houses in Tabriz as a 
sample of a cold arid region has been ignored and architects will suggest the use of various mechanical 
devices instead of planning the building according to climatic condition. 
This paper is making a survey of the vernacular houses of a cold arid region. By studying the climatic 
statistics, we notice that heat producing in this cold region is an important problem in most parts of the 
year. Therefore, ventilating of the inside of the building would be of importance too. The present article 
studies the role of hallways in natural ventilation of vernacular houses of Tabriz. In this process 6 
vernacular houses of Tabriz have been chosen. The conclusion reached shows a relation between 
hallways and natural ventilation of these old houses. The main space inside the building and the outside 
are interconnected through hallways. 
With regards to the problem of energy in today’s architecture, this research has been carried out with a 
focus on low energy architecture. Considering the low expense of using fossil fuels in comparison with 
renewable energy sources in Iran, this study can present a new pattern of natural ventilation on low 
energy architecture emphasizing the use of hallways in cold arid regions such as Tabriz.  
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INTRIDUCTION 
 
The ancient architecture of Tabriz is one of the cases which many people, especially researchers are 
interested in. Similar to all of the ancient cities, this city possesses a rich cultural history. Climate and 
sustainability issues are of high importance in today’s architecture. In the vernacular architecture of 
Tabriz, above mentioned issues are fully considered. The importance of climatic and environmental 
conditions in this region is seen in traditional constructions. 
Generally it is believed that traditional or vernacular architecture of any region is our heritage of 
experiences of the previous generations and is well adapted to the dominant climate of its surroundings 
by means of the method of trial and error. This method facilitates the life of the people there. However, in 
recent constructions even with excessive energy consumption, access to these facilities is impossible even 
with the large amount of money for energy. Although there are many ancient houses, it is seen that 
learning from these huge and valuable heritages is not practiced in today’s architecture. 
The city of Tabriz is located in the cold and mountainous area and is categorised in Ds in Köppen’s 
climatic classification. With respect to providing comfort levels, natural ventilation can be done through 
some openings such as door, window and hallways. Hallway is one of the architectural elements which is 
used in most of the traditional and vernacular houses and is introduced in many references in different 
forms: in Dehkhoda dictionary the hallway is described as: walkway between two rooms and more; 
corridor (1998, p. 11834 [1]). 
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The Dictionary of Architecture and Construction (2002, p. 455 [2]) defined hallway as: a corridor; a 
passageway. It also described corridor as: a long interior passageway providing access to several rooms 
(2002, p. 242 [2]). 
In his book ‘The Islamic Architecture of Iran,’ Mr Pirnia describes the hallway follows: To enter the 
various spaces such as the guest room or inner spaces of the house, you must pass through the walkway. 
Walkway is called “Dalan”. Covered walkway is also called “Dalan”. Similarly “hallway” is located in 
two sides of “se- dari” room (3 Door- Room). If the walkways in two sides of a gust room are a little 
wider, it is called “Takht-gah” ‘(Pirnia & Memarian 2002, p. 161 [4]). 
Hallway is one of the Iranian architectural spaces and is observed in most of the conventional houses. It 
can have various forms, dimensions, locations and functions. The definition states that the hallway is an 
interconnecting element which provides access to basic spaces in an ancient house. Hallway is one of the 
frequently used spaces and is the most principal interconnecting space between inner and outer parts such 
as front and back courtyards.  
That is the reason why this study has focused on the role of hallways in natural ventilation of old houses 
of Tabriz. 
Most of the old houses in this study belong to Gajar and Pahlavi periods (1779- 1925) (Gobadian 2003, p. 
244 [5]). 
The horrible earthquake of 1780 (Omrani & Esmaeli Sangeri 2006, p. 33 [6]) destroyed the whole city. 
Therefore, in order to study the typology of hallways, 6 cases of old houses of Tabriz have been selected. 
Furthermore, the climatic conditions of Tabriz in the years 1962- 1972 and 1995- 2005 have been studied.  
 
Materials and methods 
 
To study the typology of the hallway, three houses (Salmasi, Behnam and east wing of Ganjee house) 
from early Gajar period (1779- 1797), two houses (Gadaki and Heidarzadeh house) from late Gajar 
period (18 96- 1925) and one (west wing of Ganjee house) from early Pahlavi period are selected. 
These old houses are buildings which were renovated and recorded in cultural heritage organization of 
Tabriz and later were given a public function such as museum or cultural complex. In this process, the 
information of each house is placed in data sheets. The first sheet contains the general data about each 
house. The rest of the sheets contain data gathered from plans and hallways of each floor. The general 
data sheet includes information about the address, neighbourhood, the recorded date of the cultural 
heritage, the date of renovation, etc. Moreover, the building data sheets include information such as 
hallway material in floors, walls, ornaments, hallway properties like area, length, width, height, form of 
the hallway, level of the hallway from front and back courtyards and hallway proportions such as length 
to width ratio, length to height ratio, the ratio of door area to hallway area, etc. 
On the other hand, to study the climate change of Tabriz, two chronological periods’ climatic data 
including 1962- 1972 and 1995- 2005 were selected. These climatic data were extracted from Iranian 
meteorological information web site (www.irimet.net [9]). 
The first eleven- year period includes the first climatic data set recorded in Tabriz meteorological station 
and is similar to climatic condition at construction period which can state the climatic condition of the 
period before the 70s, when the climatic condition was not affected by environmental pollutions. In the 
study of the climatic condition, the issues of insolation, air temperature, relative humidity, precipitation, 
wind direction and speed are considered. 
 
Location and Direction of Houses 
 
Figure 1. Shows the location of Magsodieh street in Nobar area, one of Tabriz’s historical areas.  
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.  
Figure 1. Location of Nobar neighbouring in Tabriz’s map 

 
Figure 2. Illustrates the location and direction of selected houses. 
 

 
 

Figure 1. Location and direction of houses in Magsodie street 
 

As seen in (fig 1.) the direction of houses are aligned with North- South and South- East. The result of 
studies reveals that the direction located between 15 degree east and 15 degree west is generally desired 
the South direction is of the first priority (Rabie Babokani 1997, p. 204 [7]). 
 
INTRODUCTION OF THE HOUSES 

1. Salmasi house (early Gajar period) 
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2. Behnam house (early Gajar period) 
 

 

 
 

 
 

3, 4. West and East wing of Ganjee house (early Pahlavi and early Gajar period)    
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5. Gadaki house (late Gajar period) 
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6. Heidarzadeh house (late Gajar period) 
 

 

      
 

 

 
 
HALLWAY TYPOLOGY 
Material 
 
Hallway floors of basements of these old houses are of stone and the floors of the ground and first floors 
are of mosaic tiles. The walls and ceiling of basements are made up of brick and those of the ground and 
first floors with gypsum and constructional paint. The basements are decorated with brick works and the 
ground floor of one of the early Gajar houses (Salmasi house) has some painting on the wall. In two cases 
of late gajar and early Pahlavi period (Heidarzadeh house and west wing of Ganjee house) semi 
Corinthian capital ornaments are observed.  
 
Hallway Properties 
 
Studies show that, the area, length and width of the hallway in the recent houses have been increased. The 
height of first floor hallway of the early Pahlavi house has increased. The direction of hallway in the 
building around the courtyard has been aligned to North- South in basement and ground floor and East- 
West in the first floor. 
In recent samples, hallway has a central state and in the house of the early Pahlavi period where building 
has an East- West direction, it aligned with building position toward East- West.  
This study shows that in the early samples, the two hallways were constructed along with peripheral axis 
and are between the principal space recession and the peripheral axis. But in the late samples two 
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hallways on one floor lead to one and become central hallway. In the sample which belongs to early 
Pahlavi, the central hallway is in East- West direction. 
The spaces around the hallways functioning guest room or principal space are located on main axis of the 
house and rooms on peripheral axis. 
 
Hallway Proportion 
 
In this research- in- progress on the selected houses, ratio of length to width in early Gajar houses is more 
than late Gajar and Pahlavi period houses. The level of the hallway in basement is about 1.7 to 1.9 meter 
below the courtyard level. Also the level of ground floor hallway is 1.5 to 2.0 meter above courtyard level 
and the level of first floor is about 2.0 to 4.0 above courtyard level. 
 
NATURAL GEOGRAPHY OF TABRIZ 
 
The city of Tabriz is located at latitude 37� 42� N to 38� 29� N and at longitude 45� 50� E to 46� 36� E. The area 
of Tabriz is about 4500 square kilometres. It is 619 km from west of Tehran in North- West of Iran, 
located in a plain of 3000 square kilometres ( Asbagi 2006, p. 45 [8]).  
With regards to the topographical map, triangular shape of Tabriz is located among Oun Ibn Ali 
Mountain in the north, Sahand Mountain in the south and a flat plain in the west. Due to the steepness of 
the Oun Ibn Ali Mountain, The urban development of the city is restricted in the north part, where as the 
southern mountains, because of the mild topography, have created more suitable conditions for urban 
development and city installations (Rabie Babokani 1997, p. 204 [7]). 
 
CLIMATE OF 2 PERIODS (1962- 1972), (1995- 2005) 
 
Climatic data of Tabriz is accessible from the web site mentioned before. The calculated average data for 
these two periods is recorded in “table 1. (1962- 1972)” and “table 2. (1995- 2005). 
The 2 Corrected Composite Graphs (C.C.G) (Graph 1, 2) related to (1962- 1972) and (1995- 2005) reveal 
that: 

1. Dominant wind direction of Tabriz is from East and North- East in summer and from South- East 
in winter. Also the wind speed shows that the wind is faster in summer than in winter.  

2. Investigating the graphs of recent years indicates some variations. The dominant wind direction is 
from East and North- East. Although the wind speed in summer is more than in winter, the wind 
speed in the last decade is generally reduced about 2 knots with respect to previous periods. 

3. Comparison of the numeric values of air temperature in 2 periods shows a rise. Review of daily 
average air temperature indicates a minor difference in the number of months with OK condition 
(18 to 30 degree centigrade) toward increasing by about one month. In other words, the mean air 
temperatures in May in both periods- (62- 72) and (95- 05) - are 16.47 and 17.64. So, the last 
number (17.64) with a small difference with 18, shows this increase. 

4. Relative humidity, particularly in cold months, decreases and the precipitation shows a decrease 
in rainfall in the time of minimum precipitation equal to 1.52 mm and at the time of maximum 
precipitation equal to 9.56 mm. 

5. The graph of Q value and the average of insolation show an increase in all months. In August the 
amount of insolation is more than in July. As a result, the climatic change, observed in Tabriz, 
emphasises the necessity of more attention to climate and environment. Thus, this kind of 
knowledge and understanding of the vernacular architecture can help the architects to optimize 
the design procedure.    
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Graph � : Corrected Composite Graph (1962- 1972) 
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Graph � : Corrected Composite Graph (1995- 2005) 
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Table 1. Average Climatic Data (1962- 1972) & Table 2. Average Climatic Data (1995- 2005) 
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CONCLUSION 
 
The climatic needs of the buildings in Tabriz show that in 72% of the year there is a need for heating, in 
8% of the year a need for cooling and only in 20% of the time we are in comfort zone. The direction of 
the building is decided with regards to the maximum heat gain in cold seasons and minimum in the warm 
periods, the reduction of the effect of cold winds and provision of natural ventilation inside the houses 
during warm periods.  
The climatic needs of the buildings in Tabiz indicate that there is a need for natural ventilation during 8% 
of the year which refers to summer days. It also shows that the best effect of the wind in creating natural 
ventilation would be archived if the angle between the direction of the wind and the building were 
between 22.5 and 45 degrees (Rabie Babokani 1997, p. 205 [7]). 
With a reference to climatic surveys, climatic change is a warning to make the human being study and 
understand vernacular architecture, environment- friendly architecture and climatic conditions. 
Review of building directions reveals that the location of ancient buildings in Tabriz is in accordance 
with the environment and climate and make proper angle with wind direction, which enables these 
buildings to benefit natural ventilation.  
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