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Abstract

Natural ventilation is one of the most important passive strategies to reduce building
energy use, provide thermal comfort, and improve indoor air quality. It is one of the
key solutions for sustainability in the building industry. On the other hand, natural
ventilation is potentially dependent on climatic conditions and varies considerably
from one region to another. In this study, the feasibility of passive cooling and natural
ventilation has been assessed for various cities in Iran. Based on Kdéppen-Geiger
climate classification, the Iran climate is segmented to nine climates. The impact of
climatic conditions on natural ventilation of buildings was assessed using the Képpen-
Geiger method and several selected cities in these climates using Climate Consultant
software using the ASHRAE 55 standard method. By importing the climate parameter
file of the selected cities into the Climate Consultant software, output results including
comfort conditions, natural ventilation, and other results were obtained for 9 climates
of Iran. The results showed that the climate of Abadan city with 673 hours provides
the most natural ventilation, and the climates of Rasht and Anzali cities with less than
10 hours provide the least comfort using natural ventilation. Also, the cities of Yazd
and Sabzevar have the highest potential with 25.8 percent and 22.5 percent per year,
respectively, and the cities of Anzali and Meshginshahr have the lowest potential for
using evaporative cooling systems (water coolers) with 0.1 and 0.8 percent, respectively.
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1- Introduction

The building sectors collectively account for 30%
of the world's total final energy consumption and
27% of total energy sector emissions [1-3]. An
important factor in this impact is the operation of
buildings, which includes energy consumption for
lighting, heating, cooling, and ventilation [4-6].
Unlike contemporary structures that rely on
mechanical systems and non-renewable energy
sources for these functions, vernacular architecture
exhibits bioclimatic and passive design features. As
a vital strategy for bioclimatic design, natural
ventilation plays an important role in regulating the
indoor environment of vernacular architecture.

The potential for natural ventilation can be
assessed at three main scales: climate, site, and

building. On a climatic scale, it depends on climatic
parameters such as temperature and humidity in a
particular location. The first step in a natural
ventilation strategy in buildings is to identify the
availability and usability of natural ventilation in the
climate, as this strategy is highly dependent on local
climatic characteristics and varies significantly
from region to region. Ventilation is the natural
movement of air inside a building using various
strategies, which must be carefully designed to
ensure a healthy living environment. Proper
ventilation is associated with improved health,
increased air quality, higher levels of environmental
satisfaction, and by providing fresh air and
removing carbon dioxide, reduces exposure to a
wide range of air pollutants, odors, and chemicals.
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The main goal of this research is to assess the
feasibility of natural ventilation potential for the
climatic conditions of Iranian cities according to the
Koppen-Geiger method. In studying the climatic
conditions, three parameters of temperature,
humidity, and wind were conducted for 9 climates
of Iran according to the Koppen method for
different cities using Climate Consultant software.
This software uses the ASHRAE 55 standard model
using the PMV method. Using the PMV (Predicted
Poll Mean Value) mathematical model, the
combined effects of temperature quantities, mean
radiant temperature, wind speed, clothing thermal
resistance, and humidity levels were considered.

2. Research Methods

The work flow is that weather files for each region
in EPW format are imported to software, and we can
extract these formats on sites like Energy Plus for
Iran cities and other parts of the world weather
conditions. By importing the climate files of the
selected cities in the climate consulting software,
climate charts is drawing and their analyzing is done
using the Climate Consultant software. In the
weather consulting software, we have used the
ASHRAE 55 standard and the PMV model. In this
standard, thermal comfort is defined based on dry
bulb temperature, clothing surface, metabolic
activity, air velocity, humidity, and average radiant
temperature. The area where most people are
comfortable is calculated using the PMV (predicted
mean vote) model. Regarding the climatic
classification of different parts of the world, various
methods have been proposed, among which the
method of the Austrian scientist Koppen has been
favored. Kopen has introduced different types of
climates in the world based on the growth of plants.
Basically, in many regions of the world, climate is
defined by latitude and altitude. Most of Iran is
located in a temperate region with latitude between
25- and 40- degrees north latitude. Iran has a high
plateau with a majority of its territory rising beyond
475 meters above sea level. Based on Kdppen—
Geiger climate classification, BWh, BSk, CSa and
BSh are important climatic groups of Iran, each part
covers a large part of the country and other climatic

groups comprise a very small part of the country
area (Figure 1).

Latitude

Longitude
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Figure 1: Koppen — Geiger climate classification of Iran

3. Results

According to Table 1, moving from the north of Iran
to the center and south, the potential for using
natural ventilation is greater according to the
software results. Abadan has the highest ventilation
potential with 673 hours of ventilation per year,
followed by Qom with 625 hours of ventilation per
year and Tehran with 570 hours of ventilation per
year. Northern and coastal cities on the Caspian Sea
have the least potential and ventilation hours Rasht
city has the lowest ventilation potential with 5 hours
of ventilation per year, followed by Ramsar with 10
hours of ventilation per year and Garmsar with 11
hours of ventilation per year. In general, it can be
stated that central and southern cities have greater
potential for using natural ventilation, according to
the defined conditions.

Table 1: Natural ventilation results for different cities

. Ventilation . Ventilation
City hours City hours

Abali 118 Rasht 5

Astara 3 llam 444
Khoramabad 341 Ardabil 59
Sabzevar 590 Anzali 11

Kerman 435 Tabriz 290

Hamedan 275 Mashhad 377

. Hamdan -

Yasuj 256 Nojeh 225

Abadan 673 Yazd 425

Ahvaz 511 Sanandaj 338

Bandar
Tehran 570 Abbas 263

Qom 625 Birjand 466
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4. Conclusion

In this research, the passive design of buildings with
near-zero energy consumption was studied for 9 of
the 31 climates identified by K&ppen-Geiger for
Iran, which include BWh, BSk, BSh, BWk and CSa,
CSb, CFa, DSa, DSh. By importing climate data in
EPW format into Climate Consultant software and
using the ASHRAED55 standard and the PMV model
in the climate consulting software, it was used. The
output results of the cities, including temperature,
relative humidity, and wind speed, as well as the
results of comfort conditions and natural
ventilation, were examined with various figures and
tables.
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