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Abstract

Due to the dryness of the weather in most parts of Iran and the lack of sufficient rainfall in
more than six months of the year in most places, resulting in the seasonality of rivers and
the lack of access to water, various arrangements for fresh water supply in the dry seasons
has been established. The construction of the AB ANBAR (water reservoir and cistern) is
one of innovative ways to supply drinking water. In this regard, AB ANBAR, as its name
implies, is to store water in watery seasons and use it during the rest of the year. The main
structure of the AB ANBAR consists of an underground storage tank and dome to cover it
on the ground. In some areas in Iran a wind catcher has been added to this structure to keep
water cool in summer.The construction material used for Ab Anbars were special mortar
called Sarooj which was made of sand, clay, lime, goat hair, egg whites and ash in specific
proportions, depending on location and climate of the city. Some Ab Anbars had storage
space tanks that were rectangular and some of them had cylindrical shape.

In order to study the thermal energy potential in the Ab Anbars of Yazd city and the amount
of radiation and shading received on the surface of each dome, using the Energy Plus
simulation software, thermal analysis was carried out to determine the effect of the dome
form on the amount of received sunlight and shadow On the surface of the Ab Anbar dome.
The calculations were carried out by selecting several samples of Yazd valued Ab Anbars,
based on the form diversity and the type of dome arch. In order to simulate the domes, they
were first modeled in Revit software 2017, and then models were transferred to Rhino 5
software, using the honeybee & lady bug, and with the Energy plus Engine analysis of the
received solar radiation and shading were done.

The amount of received sunlight on the surfaces of the Ab Anbars dome in Yazd is different,
and the shape of the dome has a strong relationship with the amount of received radiation.
The amount of solar radiation received in the HAJ NASIR dome with an area of 75 square
meters is 102906 kW / m2.

This amount of solar radiation on the surface of SAHRAIE DASTI dome with an area of
137 square meters is 198697 kW / m2 and Get more radiation than HAJ NASIR dome.
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Another dome sample is BARSOIEH in TAFT with an area of 317 square meters is the largest
dome among the studied cases. The dome receives 523597 kW / m 2 radiation. The Yazd HAJ
GHAZI dome is 133 square meters and receive 215,712 kW / m2. The last one is Dome of SHAH
VALLI in Taft, with a total area of 194 square meters which absorbs 286,159 kW / m2 radiation.
The results of these analyzes shows that the highest amount of solar radiation received from the
dome of the studied water reservoirs is BARSOIEH in TAFT dome with the amount of 76046
KW /m2, and the lowest amount of radiation received by Sun is in HAJ NASIR reservoir dome
with the amount 102906 kW / m.

According to these results, HAJ NASIR dome is the most suitable dome in the hot and dry
climate of Yazd and, in heat absorption in shadow area of domes, the largest shading is in dome
of BARSOIEH in TAFT. But the point that should be considered in the analyzes is the area of the
dome of the Ab Anbars in the Yazd climate, which is, of course, as far as the area of the domes
is high, the amount of absorption and shadow of the sun will be greater. For this reason, in the
analyzes, uniformity of the dimensions of the Ab Anbars domes were used, so that the optimum
dome can be obtained in terms of receiving solar radiation and absorbing heat in the shadowed
area. To equalize the domes, the absorption of the sunys radiation of each dome is divided by the
amount of shadowing of the same dome, the number obtained indicates the relationship between
the amount of radiation and shadow on the dome. That is, greater number shows greater amount
of radiation absorbed in that dome comparing shadow casted by the dome. The results show 6
for SAHRAIE DASTI dome, 7 for BARSOIEH in TAFT, 8 for HAJ GHAZI, 11 for HAJ NASIR,
and finally the highest number were 12 for SHAH VALLI in Taft.

This results shows that the lowest radiation intake is in SAHRAIE DASTI dome and the highest
radiation is in SHAH VALLI in Taft, it can be concluded that the most optimal AB ANBAR
dome for the Yazd city climate is the dome of SAHRAIE DASTI.

Keywords: Solar Gain, Shading, Energy Simulation, AB ANBAR Dome, Yazd.
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