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In this research, the effect of the effective parameters in the iwan on the cooling performance of
summer rooms in the residential structures of Yazd city was evaluated. The aim of the current
research is to provide an optimal model for increasing sustainable development for contemporary
housing in a hot and dry climate. Therefore, in the beginning, in order to investigate the effect of
the effective parameters on the iwan, field studies and typology of the house plans of Yazd were
studied, and in the next step, the base models were simulated in the Ecotect software and for data
analysis, the EnergyPlus software was used. Then, the criteria and sub-criteria of the optimal iwan
model were ranked after determining the weight of parameters affecting iwan and prioritizing them
using the analytical hierarchy process (AHP) in Super Decisions. The results showed that the main
criteria were ranked in the following order: changing the height of iwan, the effect of the main zone,
determining the optimal weight of length, height, and depth parameters on iwan, and determining
the optimal dimensions of iwan in (summer rooms). The positive effect of the iwan itself shows the
advantage of using this idea in sustainable housing designs and suitable for hot and dry climate.
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Extended Summary

Introduction

The purpose of this study was to design iwan in a modern, efficient, and environmentally friendly model, as well as to
improve the level of optimization at the start of architectural design of residential structures in Yazd.

The study's main question was how can the role of iwan in coordinating the central courtyard in residential buildings in
arid and warm climates in Yazd be evaluated in order to obtain the optimal cooling behavior of summer room?

Materials and Methods

The following is a synopsis of the research methodology:

1. Conducting field and desk studies and selecting the intended buildings

2. Conducting physical-analytical examination and obtaining the patterns and typology of iwan and central courtyard

3. Using Ecotect and EnergyPlus simulation software and performing monthly and annual simulations of the presented
models

4. Testing models in pairs and obtaining the optimal model of summer room

5. Weighing the parameters affecting iwan using the analytical hierarchy process (AHP)

6. Weighing and prioritizing parameters affecting iwan

Discussion of Results

Study of typology in studied residential buildings in terms of physical and functional aspects of the consumed cooling
load:

Accordingly, the base model and proportions of central courtyards, as well as the orientation of iwans in traditional
buildings, should be examined first in order to investigate the effect of parameters affecting iwan, and then, optimal
proportions should be extracted. The proportions of 20 central courtyards and the orientation of 29 iwans in 7 residential
buildings are shown in Table 1.

Based on the examinations, the proportions of central courtyards were approximately between 0.7 and 1.5. Moreover,
considering the standard dimensions of lwans in modern housing, 3 was selected as the base figure for length, width,
height, and depth. Then, central courtyard proportions were examined in model 1 and model 2: A:0.7 with east-west
extension, and B:1.5 with north-south extension. After examining the cooling load of the space behind Iwan in model 1
and model 2, the results showed that B: 1.5 was the optimal and cost-effective model that was considered as base model
in all models. In addition, given the position of summer room and central courtyards, 8 modes of Iwan were presented.
Each model was analyzed in EnergyPlus after being simulated in Ecotect, and the diagrams were extracted.

The optimal prioritization of summer room and also iwans in contemporary housing were obtained after examining the
cooling and heating load in 8 models of summer rooms in various seasons, conducting a comparative and pair examination
of each model, and weighing the parameters.

The criteria were then weighed using an analytical hierarchy process (AHP) to determine the significance of each
component for each model. First, the network relationships between goals, criteria, sub-criteria, and options were
established. Following that, the main criteria were prioritized, the purpose was to obtain the optimal model of iwan.
According to the table (4), data were collected on a scale of 1-9 using the Thomas Saaty Questionnaire. Following that,
the pairwise comparison matrix was performed in the software, followed by the compatibility rate and weighting, and
finally, the prioritization of each model. According to Table 4, the following main iwan criteria were prioritized and
ranked in order to obtain optimal iwan model, respectively

Conclusion

The following findings can be highlighted for the prioritization and evaluation of the significance of the main parameter

of iwan and simulation analysis:

1. According to software analysis in the formal typology of the central courtyard, the cooling energy consumption of in
east-west extension was cost-effective and more optimal compared to north-south extension in the space behind
iwan.

2. According to the analysis, although doubled iwan depth decreased the cooling in warm seasons, the need to warmth
in cold seasons increased so high that it would not be cost-effective and optimal.

3. The results showed that increasing the length and height, reduced the amount of heating consumed during the cold
months, while the need to cooling in warm months increased significantly.

4. Given the analyzed data, increasing the length and depth of the iwan in summer room by one meter, both in summer
and winter months, energy was lost a lot, which was more on cold months.

5. According to diagrams and figures, reducing the depth of iwan in summer room by one meter resulted in less energy
loss in the summer and winter months.

6. According to the analysis, doubling the area of the main space behind iwan in summer room had no significant
effects on energy loss in the summer and winter months.
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