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exploitation from climate and environmental situations. These structures are

a combination of various knowledge and skills in the fields of architecture,
construction, water engineering, mechanical engineering and mine
engineering. Regarding the fact that Naeen is located in a low-water area and
lacks running rivers, aqueducts are regarded as the sole source of water
supply. Beside using aqueducts in agriculture, through designing and
building mills, water energy is used to move mill stones and flour
productions. These buildings are located in plantations or near residential
areas. Also, these elements of Iranian architecture in the past had vital effects
on the people life, but, today, due to some factors such as drought and
Keywords decreased aqueducts water level, its being not cost-effective, and the advent
Mill, Aqueduct, Tanureh of diesel motors to make wheat flour,they have become obsolete and changed
effect, Naeen ] - .

to abandoned and non-functional buildings. Architectural spaces, water
entrance and exit channel and eddy, and mechanical systems (e.g., turbine,
wings) are the three elements complementing each other in the mill. Although
all mills have the same function, they have different appearances. Every mill
has its own form, volume and proportions. The present study uses a
descriptive-analytical and evaluative method based on field and library study.
At first, Naeen mills are surveyed and discussed, and then their typology is
analyzed. It is important to say that the used maps as the result of the field
study by the authors are presented for the first time. The results of the study
demonstrate that, based on their architecture and location, Naeen mills can
be categorized in two three types including those on the ground, underground
and on the clay wall.
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Nowadays, in order to update traditional technologies, it is essential to take a closer look at
certain historical structures particularly those that are of considerable public interest such as
watermills. Modern technology must, therefore, be exploited in such a way as to be at the
service of traditional technologies. Watermills have had a vital function in Persian culture since
ancient times. Although it seems that modern flour mills have superseded old watermills,
leaving no place for traditional ones in modern architecture, the challenges in designing the
watermills and the innovative solutions found by the traditional architects still contain delicate
points deserving serious consideration for contemporary architects. The main challenges in
constructing watermills included designing a mill pit (a round-shaped space for collecting
water), leading the ganat water into it, directing the water into the mill itself, and finally
separating the wet spaces from the dry ones. Nonetheless, light, humidity control, materials as
well as functional-spatial hierarchy were among the other parameters which had to be taken
into consideration by traditional architects.

0
Given that the corresponding sources of the present topic have been scantily available, this
research is carried out mainly based on field studies and observations. In fact, today, nearly all
traditional watermills have lost their booming state and turned into just deserted buildings. In
addition, certain watermills have been either totally demolished because of using farmlands
for developing purposes or so desperately damaged over time and/or negligence that nothing
is left to be examined. Considering the research questions, a descriptive-analytic approach was
adopted for the first part of the article, namely, examining the studied cases, and a deductive
approach in the second part (discussion). The dire structural conditions of many watermills
made it very difficult for the researcher to take exact and correct notes of their characteristics.
The instructions and guidance that the researcher received from the knowledgeable persons,
millers and the local architects were especially helpful to fulfill the research objectives.

In ancient Iran, constructing enclosed spaces as temples or shrine was not initially popular.
Ancient Iranians worshipped their deities in open public places, usually on natural heights.
Places of worship in ancient Iran can be generally divided into three groups including single
buildings without chartaqi (four arches), single buildings with chartagi and buildings with
chartagi as a member of a group of buildings. The comparative study of the plan and form of
the shrine in building no. 3 of Dahaneh-e Gholaman and the one in Kouh-e Khajeh, as well as
the examination of their architectural features such as introversion, structure, central courtyard,
platform, fire altar, and presence of water revealed similarities and differences between the
two. The similarities include the introvert design of both shrines because of the climate of
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Sistan region and the existence of fire altars at the center of both with a particular dissimilarity.
There are three fire altars belonging to three deities Anahita, Mitra and Ahura Mazda in the
shrine of building no. 3 of Dahaneh-e Gholaman, but there is only one fire altar in the shrine
of Kouh-e Khajeh. One of the differences between the two places is that the shrine in building
no. 3 of Dahaneh-e Gholaman is a separate space, while the fire temple in Kouh-e Khajeh is a
component of the collective structure of Kaferoun Castle. The space of the shrine of building
no. 3 in Dahaneh-e Gholaman consists of an open central courtyard, while that of the fire
temple in Kouh-e Khajeh is covered with a dome. The comparative examination of the
architecture of these two places of worship indicated that these buildings are unique and that
they most probably inspired the design and structure of the other fire temples in ancient Iran.

The dry climate of Naeen made the traditional architects harness the water energy innovatively
by devising ganat watermills. The ganats of Naeen, like the ones in other cites of Iran with dry
regions, flow either on or under the ground. Therefore, it has been inevitable for the traditional
architects to consider one of these two modes. In the past, architects selected the most suitable
location to establish the watermill and considered all the parameters. In the first step, they
designed a pit to take advantage of the water potential energy. Then, they separated the wet
and dry spaces. The creativity and capability of the traditional architects in connecting the
ganat water to the mill pit, designing the pit in proportion to the ganat water discharge in order
to exploit the water potential energy to spin the millstone, is really admirable. Depending on
the type of available ganats, either on-the-ground or underground, the watermills operating by
ground water were established in farmlands, and those powered by underground water were
built underground before the outlet of the ganat. Another parameter affecting the design of the
mill pit was the amount of ganat water discharge. Accordingly, the mill pits were designed in
two types. For the ganats flowing on the ground with sufficient discharge, the mill pits were
generally dug less than five meters deep. For the pool-type ganats with lower discharge, the
mill pits were generally dug more than 10 meters deep. Unlike the previous studies in this field,
in this study, a structural element of the whole system of the watermills in Naeen was examined
and analyzed. As far as the design of the mill pits is concerned, the results of the study could
solve certain puzzles that had remained unnoticed. The know-how of the mill pit design and
the history of the watermills as a whole are the prerequisites for any preservation or restoration
activity.
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