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Accepted: Today, glass blowing factories are active as factories in the suburbs of Tehran and big cities, and they continue to operate as they did after the
March 8 2025 industrial revolution with little changes. The technology of making glass in these factories has not changed much over time and this can be effective
i) in the life and survival of this art in the future. In the process of making glass-blowing works, different glass-making furnaces are used, and it is
Available Online' necessary for each of them to belit at certain hours of the day or continuously, depending on its nature. This research aims to study and investigate
: the condition of glass blowing furnaces in modern factories in Tehran and tries to answer the question that what are the types of furnaces used
Aprll 147 2025 in glass blowing factories and what are the problems and disadvantages in them that cause economic and quality problems. Is it made in glass
factories? Therefore, this research is applied based on its purpose and descriptive-analytical based on its nature and method. The method of
collecting its information is done in library and field method. By studying and investigating the active glass blowing workshops in Tehran and the
classification of the furnaces used and the pathology of each one, it is clear that the glass blowing furnaces in the suburbs of Tehran are still built
and operated in traditional ways. takes The furnace in the glass blowing workshop is divided into three types of melting furnace, remelting furnace
and stress relieving furnace. The structure of the melting furnace has more sensitivities in the field of body design and construction due to its
relationship with molten materials and requires the use of refractory materials. This is despite the fact that in industrialized countries, crucible
melting furnaces are used. In the design of the structure of the remelting furnace, due to its use, the factories are faced with a lot of energy loss,
which is why the factories have limited their working hours. Also, due to non-compliance with the standards of temperature control and structural
design and the type of energy consumed in the existing stress-relief furnaces, the workshops in the suburbs of Tehran often cause alot of financial
losses. By studying the growing trend of closure of glass blowing factories in Tehran, which continue to design, implement and maintain glass
furnaces using traditional methods and use them in the production of their products, it seems that by presenting And the implementation of new
solutions in the design and construction and maintenance methods of glass furnaces can be effective and efficient. This research is based on the
purpose of the type of applied research, which has been carried out based on the nature and method in a descriptive-analytical way and by
referring to library sources to describe and analyze the data obtained from in-depth direct observations and field studies. According to the nature
of the subject under investigation and the author's experiences in the field of traditional glassmaking, the research data has been collected and
compiled through observation and interview. Glass factories with a long history continue to operate in the suburbs of Tehran metropolis. This is
despite the fact that in addition to using traditional and local methods to manufacture their products, tools, equipment and furnaces with basic
technology are still used in these factories. The closure and stagnation of glass factories in the suburbs of Tehran is one of the consequences of
optimizing energy consumption and increasing fuel costs. With the pathology of the furnaces of the glass-grinding factories in the suburbs of
Tehran and the study and investigation of their problems, we can say; The use of basin furnaces, the lack of use of suitable refractory materials in
the construction of the furnace body (furnace insulation), the inappropriate design of the furnace body is among the things that cause a large
amount of energy to be wasted. Bush furnaces are furnaces that have a ceramic tank, which are used for limited purposes and art workshops in
the world. One of the advantages of using this furnace is the equal temperature measurement in all parts of the molten glass, which, in addition
to greatly affecting the quality of the products, saves energy. In these furnaces, the crucible is placed in a chamber made of refractory materials,
the heating of the crucible and molten materials causes secondary heating around the crucible, which is protected by insulating materials and
Keywords: prevents heat energy from escaping and wasting. Also, in this type of furnace, energy is spent on melting the specific and necessary number of
. raw materials used in the workshop. While today in Tehran glass factories, more than ten times the required materials in one day, the glass melt
GlaSS blOWll’]g7 glass is in the furnaces. In the design and construction of the remelting furnace, by introducing changes in the structure of the furnace, it is possible to
significantly reduce the amount of energy consumed by the remelting furnace. Normally, four burners are used in your furnace, which is located
furl’lace, glaSS faCtOI”y, in the center of the workshop. If your furnace is used with one burner and one opening, it will reach the required temperature of the glass maker
T eh ran 1 ass faster than before The use of an electric greenhouse, in addition to reducing energy consumption costs, can have a significant impact on increasing
g the efficiency of production works. Using the preheating of raw materials and the workshop environment is one of the other ways to reduce
energy in factories. Also, the use of recycled materials, which is common in most glass factories, can also be considered as one of the operational
solutions in this field.
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Extended Abstract

1. Introduction

The method of glass blowing in Iran since
the first millennium BC, at the same time
as the invention of the blow rod in ancient
Rome, has become a common method in
Iranian art. Before the introduction of the
machine into human life and the attempt
to replace it instead of human power,
today's industries are popular in the form
of traditional professions in human
societies to respond to practical needs.
Traditional glassmaking is one of these
professions that has been active in big
cities and powerful civilizations to make
practical and consumable containers. The
method of glass blowing after the
invention of Milledem, the original method
of glass production in the world becomes
the most popular. The invention of glass is
attributed to the early inhabitants of Egypt
and the invention of the rod to the
Romans. Egypt, Rome and Mesopotamia
are the only historical civilizations where
glass making is common. Among the
problems of studying the history of
furnaces used in glass making and how to
make works, written sources as well as
authentic archeological documents about
furnaces and glass making methods are
among the problems. Due to the
construction of glass furnaces that are
done in a short period of time after the use
of damage and restoration, the study and
investigation in this problem becomes
special.

The furnace plays an essential role in
the process of glass blowing, which can be
said to have undergone very few changes
over time. Glass melting furnaces are
powered by fossil fuels, but in recent
decades, due to the optimization of energy
consumption and its high costs, glass
factories have stagnated and closed.

With the need to record and describe
the existing situation in glass factories,
this research deals with their pathology
and finally presents operational methods
to reduce energy consumption and
optimize it in Tehran. Reducing fuel
consumption in these furnaces reduces
maintenance costs and, in addition, some
solutions such as glass recycling can also
bring environmental benefits.

2. Discussion and Analysis
The wide use of glass in contemporary
industries has provided solutions to
reduce energy consumption in order to
provide financial resources and implement
environmental regulations. High energy
costs, environmental regulations and
intense competition between glass
manufacturers have always made
industrialists look for solutions to reduce
energy consumption in factories. Perhaps,
by studying these solutions, they can be
used in small traditional factories as well,
which are mentioned below in some of
these solutions:

Air pre-heating: The non-standard
atmosphere of contemporary glass
factories in the suburbs of Tehran always
has a temperature higher than the ambient
temperature. However, by presenting and
applying new methods of temperature
quality control, it is possible to use the
thermal energy of open furnaces to
control the temperature of the workshop
environment and prevent the wastage of
thermal energy, and as a result, the
heating of furnaces and greenhouses can
be done quickly. "Regulating the thermal
behavior of the furnace improves its
efficiency. A large amount of wasted gases
and fire air goes out through the
connection between the chimney and the
generator (torch). The effectiveness and
efficiency of a furnace is low due to the
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irregular distribution of wasted gas. Fuel
reduction can be achieved by optimizing
generators and increasing  the
temperature of preheated air

(Khoshmanesh, 2007, 1-4). Using the heat
of furnaces to return to the energy cycle
used in them can be considered as one of
the main ways to optimize energy
consumption.

Pre-heating of raw materials: Pre-
heating of raw materials or recycled
shards glass can significantly reduce fuel
consumption. "This process is simple and
it is formed through heat transfer between
the hot waste gases exiting the furnace
and the batch of cold raw materials
entering the furnace. This transfer is done
in two ways, direct and indirect. In
addition to reducing the fuel consumption
of the furnace, preheating the raw
materials also reduces the intensity of the
mass flow of combustion products inside
the furnace and also helps to increase the
operational life of the furnace by reducing
the temperature in the crown part of the
furnace" (Arab, 2014, 21). Currently, seven
different pre-heating systems are used in
the world to save energy consumption. In
the pre-heating set of raw materials, the
percentage of glass shards in the batch is
very important, glass factories in the
industry often need to have the ability to
change the ratio of glass shards to meet
the requirements for changing the type of
manufactured products. Studies have
shown that, in order to achieve a
significant saving, glass shards should be
heated to a minimum temperature of 340
degrees Celsius and a maximum
temperature of 550 degrees Celsius, which
if it exceeds this limit, the glass shards will
start to They become pasty and there is a
problem in their transfer” (Kirimi, 1385, 1-
12).

The use of pre-heating of raw materials
in traditional glass workshops can be
implemented in basic ways. In this way, by
transferring the raw materials near the
melting furnaces and glass remelting
furnaces, the thermal energy of these
furnaces can be used for the initial heating
of raw materials.

Insulation of furnaces and the use of
suitable refractories: Glass, due to its
corrosive properties, causes the erosion of
the furnace body over time. It is like a
piece of ice in a bowl made of sugar. For
this reason, furnaces, tanks and glass
softening furnaces should be lined with
thick walls or layers of fireproof and
especially erosion-resistant materials. The
type of these refractory materials is
composite clay and usually contains
several types of mineral materials, both
amorphous and crystalline (Trans-Maloni,
1379, 113-114).

The use of zak bricks has been common
in Iran since the end of the Qajar period.
The use of zak bricks is common in
industrial glass factories, and in the last
three decades, some traditional glass
workshops have purchased zak bricks
from industrial factories. Even in some
cases, "By buying second-hand Zak bricks
for large glass furnaces and cutting and
adjusting their dimensions, Zak provides
them with the needs of artistic glass
makers at a reasonable price based on the
construction of model furnaces" (Glass
Technology No. 12, 40).

In advanced glass melting furnaces,
insulation is done in three parts of the
melting chamber, the roof and the side
wall of the furnace. Insulation in the lower
part of the melting chamber raises the
temperature of the bottom of the furnace,
which improves the melting capacity of
the furnace and leads to better efficiency.
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In the roof part, refractory silicate bricks
are used, which have minimum alkali and
aluminum oxide and provide improved
insulation. In some furnaces, non-cast AZS
(fused type) is used in the roof. AZS means
zirconia refractory bricks. These bricks
are very resistant to thermal shock and
corrosiveness of melts, especially glass
melts. These bricks are also used in the
tank and walls, and even the joints of the
bricks are insulated, which must be done
with sufficient care. The use of insulators
that can withstand a continuous
temperature of 1200 degrees for a long
time requires huge costs that none of the
traditional glass factories have used so far.
The development of suitable refractories
for use in industrial glass factories is
common, while a product in this field is
not used in traditional glass factories due
to its costs.

Recycling and use of shards of glass:
The wuse of recycled glass has been
common in traditional glassmaking in
Tehran since the past. "Tehran's glass is
often made from old bottles.

3. Conclusion

Glass factories with a long history
continue to operate in the suburbs of
Tehran metropolis. This is despite the fact
that in addition to using traditional and
local methods to manufacture their
products, tools, equipment and furnaces
with basic technology are still used in
these factories. The closure and
stagnation of glass factories in the suburbs
of Tehran is one of the consequences of
optimizing energy consumption and
increasing fuel costs. With the pathology
of the furnaces of the glass-grinding
factories in the suburbs of Tehran and the
study and investigation of their problems,
we can say; The use of basin furnaces, the
lack of use of suitable refractory materials

in the construction of the furnace body
(furnace insulation), the inappropriate
design of the furnace body is among the
things that cause a large amount of energy
to be wasted.

Bush furnaces are furnaces that have a
ceramic tank, which are used for limited
purposes and art workshops in the world.
One of the advantages of using this
furnace is the equal temperature
measurement in all parts of the molten
glass, which, in addition to greatly
affecting the quality of the products, saves
energy. In these furnaces, the crucible is
placed in a chamber made of refractory
materials, the heating of the crucible and
molten materials causes secondary
heating around the crucible, which is
protected by insulating materials and
prevents heat energy from escaping and
wasting. Also, in this type of furnace,
energy is spent on melting the specific and
necessary number of raw materials used in
the workshop. While today in Tehran glass
factories, more than ten times the
required materials in one day, the glass
melt is in the furnaces.

In the design and construction of the
remelting furnace, by introducing changes
in the structure of the furnace, it is
possible to significantly reduce the
amount of energy consumed by the
remelting furnace. Normally, four burners
are used in your furnace, which is located
in the center of the workshop. If your
furnace is used with one burner and one
opening, it will reach the required
temperature of the glass maker faster than
before.

The use of an electric greenhouse, in
addition to reducing energy consumption
costs, can have a significant impact on
increasing the efficiency of production
works. Using the preheating of raw
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materials and the workshop environment materials, which is common in most glass
is one of the other ways to reduce energy factories, can also be considered as one of
in factories. Also, the use of recycled the operational solutions in this field.
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