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ANNOTATION
This article analyzes the data on the growing demand for water in the cement industry. There is also information

about the role of water in the production of Portland cement by the "dry" method. Additional details on the
balance of water consumption in cement plants, use in the main technological and other facilities are covered. At
the end of the article, recommendations for optimizing water consumption based on the prospects and analytical
results of water use in cement plants are given.
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PROBLEM. ANALYSIS. RESEARCH.

Today, the main raw material in the construction industry is cement. The difficult economic situation caused by
the COVID-19 pandemic has caused significant problems in industry as well as in all other sectors. There are
objective and subjective reasons for this. During the pandemic, the construction industry was one of the first to
begin its work in "limited and tight control zones." Of course there are issues of complexity. One of them is the
control of water sources, water supply and sewerage, and its safe operation. Despite the global pandemic, the
scale of construction in the world is expanding, so the need for cement, one of the main building materials, is
growing and the industry is developing. This analytical article presents the results of scientific research on water
problems in the cement industry, the creation of water supply systems that meet environmental requirements.
First of all, let's talk briefly about the scale of the cement industry and its place among other industries.

Cement production in the Republic of Uzbekistan in 2020 amounted to 12,537.4 thousand tons (114.1%
more than in 2019) [1]. As the number of cement plants increases, so does their demand for fixed resources.
Demand for water, one of the main natural resources, is growing in an industrial scale. If the whole water
management system is considered as a single complex and takes into account the possible changes in existing
natural conditions, the negative consequences of its design on the basis of long-term forecasting of water
demand for quantity and quality of various sectors of the economy are negligible. can be ensured. Analysis of
the composition of water consumption of cement plants allows to assess the water demand of the developing

industry.

The main factor in the evaluation of cement plants is the cost of production. This makes the choice of
"dry" or "wet" method of production the main issue. There are several methods of Portland cement production:
water-saving technology, namely water-saving "dry" method of cement production. Production of 1 ton of
cement / clinker by the "dry" method saves 35-40% of all types of energy [4]. Water-saving technologies help to
reduce the environmental impact of industrial enterprises, that is the negative impact on production of water
bodies. Currently, the share of "dry" cement is 80% in Japan, 55% in the United States and 90% in Germany.
The share of cement obtained by this method in our country is 50% [5]. The water balance of cement plants can
be summarized as follows:
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Qms + Qap = Q¢ + Qun + Qfire + Qother

Qus - amount of water from the main source (from surface and groundwater sources) m>;

Qqp - the amount of water collected as a result of atmospheric precipitation (in very small proportions,
but present);

Q. - m® of water used for technological needs (up to 74% of water consumption at the cement plant [6]):

Qqn - the amount of water used for drinking and household needs. (Water quality is regulated by UzDSt
950 + 2011) m?;

Qrire - the amount of water required for firefighting m?;
Qother- he amount of water used for other needs of the enterprise;

To clearly understand the essence of the above equation, we present the scheme of the water supply
system of the cement plant.
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Figure 1. General scheme of water supply system of cement plants.

1- main water source, 2- Chemical water treatment and pumping station, 3- Technological water capacity, 4-
Graduation, 5- Technological water reserve capacity, 6- Drinking water supply, 7 - Fire-fighting water storage
capacity, 8-Staff dining and living quarters, 9-Landscaping (landscaping, gardens, etc.), 10-Raw materials shop,
11-Burning shop, 12- Crushing shop.

- water supply system from the source;

. -technological cold water system;

“._~ -heated process water system;

- drinking water system;

B fire-fighting water supply system;

www.iejrd.com SJIF: 7.169



http://www.iejrd.com/

Vol.6
International Engineering Journal For Regearch & Bebelopment ,ss?,e 2

We take a separate approach to each system to optimize water consumption in cement plants. The first
category of systems is a system that serves to transfer heat using a heat exchanger in water equipment and
products when using water for technological purposes, in which the water temperature rises but is not polluted
[7]. In industrial enterprises specializing in the production of Portland cement by the "dry" method, water is
mainly not in direct contact with raw materials, semi-finished products, goods or is not involved in
transportation. Used only for cooling equipment. Therefore, it is advisable to use a closed system in the process
water supply of the enterprise. This system provides cooling and return of water for production. There are
certain losses in the amount of water during cooling. During the cooling process, the water used in the leakage
filling system must undergo chemical treatment. If the quality of water from the source is close to the required
standards, it will save on processing costs. Water used for drinking and household needs is mainly used for the
needs of workers. Depending on the number of employees, the number of shifts, the number of shower trays for
washing, the maximum daily water consumption time is selected and the system is hydraulically calculated for
this time. This is because the maximum water consumption time is considered to be the time to check the
reliability and continuous operation of the system. If housing facilities are built on the territory of the enterprise,
the share of drinking water consumption in the total water consumption will increase significantly. The water
supply required for firefighting is mainly stored in special basins. Its minimum amount is the volume of water
that must be stored in accordance with the category of fire safety of buildings, the number of fires and the
probability of their occurrence, the continuous operation time of the firefighting system (assuming the operating
time of fire hydrants is 3 hours [8]) should be determined. Unplanned but probable water consumption may also
occur on the site. This is mainly due to the climatic conditions of the place and its geographical location. Today,
companies are expanding their "green areas". For this purpose, along with landscaping, landscaping,
greenhouses and auxiliary farms are being created. It is advisable to use the water that can be collected from
precipitation for these subsidiary farms. The use of water-saving technologies in the use of these waters meets
today's modern requirements. Rainwater is collected in special storage tanks and can be used to irrigate plants
after initial treatment. This method reduces the consumption of water from the main water source [9]. It usually
saves up to 10% of total water consumption based on annual rainfall. Saving water contributes to the
programmatic implementation of the difficult environmental situation in the region [10]. This, in turn,

corresponds to the principles of formation of alternative sources of water and its sustainable use [13].
CONCLUDING RECOMMENDATION

Receiving cement in a "dry" way at cement plants allows for a sharp reduction in overall energy consumption,
including water consumption. Water is mainly used for technological needs, because water is used for cooling
purposes, it is not damaged and reuse can be achieved with less resources. Separate design of drinking and fire-
fighting water supply system to save costs for the preparation of drinking water in accordance with the
requirements of UzDSt 950 + 2011, as well as landscaping, horticulture, greenhouses basic water consumption
can be reduced by irrigation through rainwater. The fire water reserve allows to save up to 35% of drinking
water when the storage capacity is separate from the domestic drinking water network. This is recommended for
the Sherabad cement plant, whose main source of water is groundwater. Because it is not only convenient but

also saves water resources [12].

www.ejrd.com SJIF: 7.169



http://www.iejrd.com/

Vol.6
International Engineering Journal For Regearch & Bebelopment .s:,e 2

Sitation water consumption before and after
optimizition in cement industry
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Water consumtion directions

Composition of usual water consumption W Composition of optimized water consumption

Figure 2. 1- technological water consumption, 2- economic-drinking water consumption, 3- irrigation
water consumption, 4- other water consumption

In the diagram above, their approach to the use of water resources based on modern technologies is
consistent with the principle of sustainable development and leads to the conservation of material and natural
resources. The optimization of water consumption in the cement plants under study in this article provides a
comprehensive solution to the water needs of the developing industry and sustainable development of the

enterprise.
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