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In 1990 alone, nearly half of the real estate became privatised by the new 
government as a way of prompting a swift revenue in a courty economically 

devasted by years of communism.’
‘
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 What could a courtyard be? 

What architectural, urban and societal possibilities can it bring?

What can we learn from courtyards of different cultures across the world?

Can we experiment with them to maximize their richness and potential?

What different experiences can they create?

How can it be shared to give as much to the public and private life within a building as possible?

How can diversity be enjoyed and fostered through the typology?

Can they introduce poetry of space into the public life?
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Units of Traditional Measurement in Iran 
Utilization of specific units in traditional measurements is a well-established practice in the design 
of traditional structures. The utilization of specific module allows architects and designers to 
harmonize the elements. These units were derived from human scale, such as the dimension 
from fingers to elbow in a medium-size person, or an open hand (Bozorgmehri, 1981; Pirnia, 
2005). 

Specific units were used for the majority of the parts in a traditional building. An example of 
this is the usage of the specific brick size. This is done for the purpose of harmonizing various 
buildings put together. The measurement unit in Iran is called Gaz (see Table 1). All elements, 
especially openings used to be built based on this unit and its proportion. 

 
 

 

 
 
 
 
 

IRANIAN TRADITIONAL ARCHITECTURE 
Iranian architecture adhered to certain principles, observable in traditional buildings (Pirnia, 
2007), which are currently absent (Curatola & Scarcia, 2007). Iranian architecture principles are 
presented based on the attention of various levels in design. The natural element in environment 
is one of the vital factors that Iranian architecture focuses on (Vakili-Ardebili & Boussabaine, 
2006). 

These principles have influential roles in traditional buildings, with some of them being 
specified for houses. For example: to be in accordance with human scale, modular unit, structural 
rigidity. 

Traditional Houses 
In Iran, traditional courtyard houses represent the most prominent types of houses (Pirnia, 2005; 
Daniel, 2006; Moradi & Akhtarkavan, 2008). 

A courtyard provides security, privacy, and comfort (see Figure 3). Rectangular courtyard 
houses typically are organized around an inner courtyard (Nabavi et al., 2012). The courtyard 
allows for outdoor activities with protection from the wind and sun (Ghobadian, 2006). Designing 
different spaces with various functions and a big courtyard in the heart of a house helped them 
live in suitable situations (Ardalan & Bakhtiar, 1979). 

 

 

Figure 2. Iranian Golden Rectangular/ Ratio (Source: Authors). 

1 One Gereh = 1/16 Gaz = 6.66 cm 

2 One Gaz = 16 Gereh = 106.66 cm 

 

Table1. Units of Traditional Measurement. 
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GEOMETRICAL ANALYSIS OF TRADITIONAL IRANIAN BUILDINGS 
The Geometrical analysis of many Iranian traditional buildings proved that a complete knowledge 
of proportions, in particular the Golden Ratio, was applied extensively in Iranian architecture and 
forms the basis of Iranian aesthetics. 

In many traditional Iranian buildings, both the plan and elevation were defined within a 
framework of squares and equilateral triangles, with the intersecting points being important, such 
as the width and height of doors, the width, length and height of galleries, the position of 
inscriptions, etc. this means that the size of each part within the structure is correlated with a 
defined proportion. A building was not defined as a jumble of wired components, but is regarded 
as a harmonious configuration of proportionally related elements, which are aesthetically pleasing 
and provide elegant spaces (Bozorgnia, 2005; Pirnia, 2005).   

For example, the Golden Ratio has been masterly used in the design of the Taj-al-Mulk 
dome dated 1088 AD, in Jami mosque in Isfahan (see Figure 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The elevation of Ghasr-e-Khorshid as shown in Figure 4, has a complete relationship with the 
Golden Ratio and Golden Rectangle (see Figure 5). 

 
 
 
 
 
 
 

 

 

Figure 3. Traditional courtyard Houses (Source: Authors). 

Figure 4. Taj-al-Mulk dome, Isfahan, Iran (Hejazi 1997). 

COURTYARD STUDIES

Residential courtyards, Marakesh

LESSONS:

framing a space with a accent in the centre and detailed edges
geometry ordering the space
the element of water and greenery
bright materials reflecting the light
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Main Hempcrete wall, U=0,17 W/(m²K)

U-Value calculation according to DIN EN ISO 6946

# Material Dicke λ R
[cm] [W/mK] [m²K/W]

Thermal contact resistance inside (Rsi) 0,130
1 IsoHemp Hempcrete "in situ" 30,00 0,068 4,412
2 Breather membrane sd=0,1m 0,05 0,500 0,001
3 Cellulose 5,00 0,040 1,250
4 Stationary air (unventilated) 2,50 0,139 0,180
5 Limestone 3,00 1,400 0,021

Thermal contact resistance outside (Rse) 0,040

Thermal contact resistances have been taken from DIN 6946 Table 7.
Rsi: heat flow direction horizontally
Rse: heat flow direction horizontally, outside: Direct contact to outside air

Thermal transfer resistances of resting air layers were calculated as follows:
Layer 4: Thickness 2.5 cm, Width ∞, DIN EN ISO 6946 Table 8, heat flow direction horizontally

Thermal resistance Rtot = 6,034 m²K/W

Heat transfer coefficient U = 1/Rtot = 0,17 W/(m²K)
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