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Abstract. In this article, the inextricable interconnection and 

interdependence of the conditions for ensuring the heat of energy 

consumption is considered. A highly efficient installation covers the heat 

and energy needs of the Mubarek gas processing plant. With simultaneous 

operation of gas turbine and steam boiler plant efficiency reaches 95%. 

The introduction of the proposed development will solve the problem of 

energy and resource-saving, enables the use of a steam boiler in heat 

supply and solves an environmental problem. 

1 Introduction 

Increasing the efficiency of capital investments, further industrialization of construction 

work, increasing labor productivity, improving quality and reducing costs in construction, 

and solving these problems should greatly contribute to the transition of enterprises and 

construction organizations to a new system of planning and economic incentives, a thrifty 

attitude towards building materials, which all types of fuel, heat, energy and electricity, as 

well as increasing the engineering level of the energy sector of construction. Achieving 

technical progress in construction is inextricably linked with the growth of energy 

consumption and the constant improvement of the energy management of construction sites 

and enterprises in the construction industry. Construction production has become a very 

energy-intensive sector of the national economy [1-10]. 

When studying the energy balances of industrial enterprises, the weight of waste heat 

energy is large, which requires its efficient use as much as possible. Among secondary 

energy resources in industrial enterprises, thermal energy resources take the main place and 

appear as a waste of almost all processes. In steam boilers, it comes out with flue gases with 

a temperature of 120-200℃ the waste of heat energy is very large, and the device in the 

heat balance is 16-20% [4-5].  

In steam boilers one of the methods of effective use of fuel heat Condensation of 

exhaust gases in heat utilization deep cooling (below the dew point). In particular, the 

disposal of natural gas combustion products is high effective because of the smoke 

produced when natural gas burns gases contain more than 20% water vapor by volume. 
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High-quality water vapor for deep cooling of flue gases condensate is formed and dissolved 

oxygen and carbonate from it quality supply water for the steam boiler by separating the 

anhydride can be obtained. Hence, the heat of condensation of flue gases First, flue gases 

through deep cooling in utilization its heat is utilized, that is, it leads to fuel savings. 

Second, steam boilers with condensate lost in the cycle will be possible to provide. Deep 

flue gases in steam boilers smoke from burning 1 m
3
 of natural gas with the help of cooling 

At least 1.0-1.2 kg of condensate is obtained from gases [4,5]. As a result, it is possible to 

increase the efficiency of steam boilers by 8-10% through the use of condensing heat 

utilization. Therefore, utilization of secondary energy resources (SER), and flue gas heat in 

industrial enterprises is one of the urgent issues in energy saving [6-8].  

Construction sites and construction industry enterprises in Uzbekistan annually spend 

over 760 thousand tons of standard fuel and 4000 thousand Gcal of heat, as well as about 

345 million new m cubic natural gas. In addition, road transport consumes about 450 

thousand tons of gasoline and more than 77 thousand tons of diesel fuel. It is quite obvious 

that saving energy resources in an amount of at least 1% means not only saving 8 thousand 

tons of standard fuel, 20 thousand Gcal heat, about 3.5 million kW/h of electricity, etc. but 

also the production of additional products at enterprises with the lowest energy costs, 

construction and installation work on the most important construction sites, which in itself 

is a significant reserve for reducing construction costs [9-12]. 

This issue becomes of great relevance because enterprises in the construction industry, 

in particular prefabricated reinforced concrete plants, gas processing plants, house-building 

organizations, etc., are very energy-intensive enterprises, the share of energy costs in the 

cost of production of which ranges from 14-22%. 

2 Materials and methods  

Thus, the reserves for saving fuel, heat, energy and electricity are great. Thus, only by 

streamlining the storage and accounting of fuel, maximum loading of machines and 

mechanisms, the widespread introduction of checking the serviceability of fuel equipment, 

eliminating idling mechanisms, and introducing preventive repairs of engines, it is possible 

to achieve savings of at least 17 thousand tons of standard fuel per year; the introduction of 

automatic combustion control in steam boilers, as well as improving the use of waste gas 

heat, can provide another 18 thousand tons of savings [13, 17-18]. 

In addition, partial changes in the design of cassettes of tables and large-sized forms, 

equipping them with thermal insulation, major repairs of steaming chambers and thermal 

insulation of steam pipelines, the introduction of an ejector heat treatment system for 

products in cassettes, reinforced concrete supports, hollow slabs, etc. and the introduction 

of automation of the heat treatment mode can save additionally at least 125 thousand Gcal 

of heat. 

The same applies to energy savings. Activities such as repair and streamlining of 

compressed air routes, repair of shut-off valves, automation of the production and 

distribution of compressed air, partial replacement of pneumatic tools with electric ones, 

equipping all compressors with a capacity of more than 10 m
3
 per minute with direct-flow 

valves can save 3.5 - 4 million kW/h [3]. 

Boiler house No. 1 was built in 1970. It has six boiler units of the GM-50/14 brand, 

which produce heat in the form of steam. Steam pressure up to the reactor plant (reducing 

unit) from 8 to 14 kg s/cm
2
, temperature 160-200℃. Boiler house No. 1 mainly supplies 

steam to the technological installations of stages I and II of the plant. The boilers burn fuel 

gas supplied from workshop No. 1. In addition to providing steam for technological 

installations, the function of boiler house №1 includes providing feed water to waste heat 

boilers in workshop No. 3.  
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The burned gas in the boilers is discharged through a gas duct and a brick chimney, the 

height of which is 75 meters. At boiler room No. 1, all steam pipelines belong to category 4 

“A”. The building of boiler house No. 1 belongs to category “G” in terms of explosion, 

explosion and fire hazards. 

Boiler house No. 2 was built in 1980. It has five boiler units of the BBP -75/39 brand. 

The boilers operate on fuel gas supplied from the second stage of the plant. Boiler room 

No. 2 has 3 deaerators. and installation of PKKK for collecting and supplying steam 

condensate to the deaerator. The collection volume of steam condensate reserve is up to 

1800 m
3
. At PKKK installations, the separated steam from the separators is partially 

supplied to deaerator No. 4. At boiler house No. 2, eight RCUs (reducing cooling units) 

were built. Steam leaves the boiler at a pressure of up to 39 kgs/cm
2
 and a temperature of 

440°C, passing through the RCUs, the pressure drops to 6 kgs/cm
2
 and the temperature 

drops to 180°C. The main consumer of heat from boiler house No. 2 is the II and III stages 

of the plant, which are partially transported to the IV stage [15-24]. 

In addition to generating steam, boiler room No. 2 is intended for the preparation of 

district heating water and provides heat to all industrial and non-industrial buildings of the 

plant. At boiler room No. 2, the steam lines of the boilers to the RCUs belong to category 

“A”, the remaining steam lines to category 4 “A”. The building of boiler house No. 2 in 

terms of explosion, explosion and fire hazards belongs to category “G” 

The chemical water treatment plant (CWTP) was built in 1980. The main function of 

the water treatment plant is the softening of raw water supplied from Shakhrisabz sources 

and supplied to the Mubarek reservoir Kuyu-Mazar. The supplied raw water has a hardness 

of up to 120 mcg-eq/l. This water is softened on Na-cation exchange filters to 5 µg-eq/l and 

supplied as necessary to boiler rooms No. 1 and 2 to restore the loss of condensate steam. 

The chemical water treatment plant has five pairs of two-stage sodium cation exchange 

filters and six pairs of single-stage sodium cation exchange filters. Chemical water 

treatment capacity 320 t/h. Technical salt is used as a chemical reagent to saturate the 

cation exchanger with sodium ions. 

3 Results and Discussions 

The average values of the estimated useful pressures and water flow rates, and therefore the 

circulation rates in each circuit, obtained during circulation calculations are important 

characteristics. But these characteristics alone do not determine the reliability of the steam 

boiler. They only allow checking a number of provisions and criteria that determine the 

reliability of the operation of the steam boiler as a whole and its individual circuits. These 

criteria include: 

 Absence of stagnation and overturning of the circulation (for circuits discharged into the 

water volume of the drum or into intermediate collectors) and the appearance of a free 

level. 

 No disruption of the normal operation of the lowering links of each circuit. 

 Ensuring reliable circulation during non-stationary boiler operation modes. 

 Permissible temperature conditions of heated sections of the circuits. 

Boilers BBP - 75/39 of the Mubarek gas processing plant must operate from 88% to 

90% efficiency and have a maximum steam output of 45 to 50 t/h instead of the nominal -

75 t/h [14]. 

The use of the BBP - 75/39 boiler for the purpose of recycling flue gases, gas turbine 

units, to ensure the combustion process, will justify the heat and energy supply of the gas 

processing plant. The proposed project is intended to increase the efficiency of steam 

boilers of the Mubarek gas processing plant and for other similar industrial enterprises, 

using the heat of exhaust flue gases of gas turbine units in waste heat boilers for heat and 
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power supply systems. This system consists of the following technological units: steam 

boiler, gas turbine unit, compressor, low and high pressure heaters, additional steam boiler 

furnace, additional fuel supply, smoke exhauster, main and auxiliary chimney. Use of flue 

gases tflue gas. = 550ºС, gas turbine units of the expired steam boiler BBP - 75/39, provides 

savings in energy resources supplied to the boiler, from each boiler Bcond.fuel = 13x10
3
 m

3
 of 

standard fuel. At the same time, the environmental problem arising from flue gas emissions 

is also solved. 

 

Fig. Using the BKZ - 75/39 boiler for the purpose of recycling flue gases from gas turbine units for 

heat and power supply to a gas processing plant. 

Where, 1-spare chimney; 2 – smoke exhauster; 3 – chimney; 4.7 – repair gate; 5 – 

regulating gate; 6 – spare boiler furnace; 8 – combustion chamber; 9 – air exhaust pipe of 

the compressor; 10 – compressor; 11 – gas turbine unit; 12 – additional fuel supply; 13 – 

steam boiler; 14 – water economizer; 15,16 – gas-water heating installations high, low 

pressure. 

We calculate secondary energy resources based on the following equation. The relative 

maximum amount of heat energy transferred from one unit to another is determined by the 

following equation: 

 

  
         

       
 (1) 

 

Here, the temperatures of        —SER’s at the entrance and exit of the disposal 

device, ℃; t0-ambient temperature, ℃. 

 

The coefficient of use of hot SERs is expressed by the following expression: 

 

      
      
      

 (2) 

 

Using the formula (1), the expression can be used to determine the heat used in the 

disposal coil: 

 

        
      
      

  (3) 

 

Where     is the amount of SER at the entrance to the disposal device kDj/h; Q is the 

amount of heat that can be used. 
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The amount of electricity in the amount of 46 MW for the plant’s own needs is covered 

by a gas turbine unit. The highly efficient plant covers the heat and energy needs of the 

Muborek Gas Processing Plant. With simultaneous operation of a gas turbine and steam 

boiler plant, the efficiency will reach 90%. The implementation of the proposed 

development will solve the problem of energy and resource saving, make it possible to use 

a steam boiler in heat supply and solve the environmental problem. Due to flue gases 

tsmoke.gas. = 550ºС of two gas turbine units GT-25-750 the plant supplies itself with electrical 

energy in the amount of 46 MW. 

4 Conclusions 

The implementation of the proposed development will solve the problem of energy and 

resource saving, make it possible to use a steam boiler in heat supply and solve the 

environmental problem. 

The amount of electricity in the amount of 46 MW for the plant’s own needs is covered 

by a gas turbine unit. 

Of the secondary energy resources identified in Mubarek HPS 15-20% saving of 

primary energy using thermal power allows to do. 

References 

1. B. Toshmamatov and et al. Determination of the energy efficiency of a flat reflector 

solar air heating collector with a heat accumulator. E3S Web of Conferences 402, 

05010 (2023) 

2. B. Toshmamatov, Improving the energy efficiency of a solar air heater with heat 

accumulator using flat reflectors. E3S Web of Conferences 411, 01026 (2023) 

3. S.M. Khuzhakulov, T.A. Faiziev, B.G. Sherkulov, I. Murodov, S.Y. Samatova, 

Analysis of scientific research conducted to improve the efficiency of solar 

concentrator systems, BIO Web of Conferences,  71, 02033 (2023) 

4. G. Uzakov, S. Mamatkulova, S. Ergashev. Thermal mode of the condenser of a 

pyrolysis bioenergy plant with recuperation of secondary thermal energy. E3S Web of 

Conferences, 411, 01021 (2023) 

5. Roman Michat. Renewable energy resources in students’ opinions. Studia Ecologiae et 

Bioethicae 13,  3, 49–63 (2015) 

6. A.Ya. Eremin, S.G. Stakheev, N.V. Zagainov. Drying of coking batch by means of 

secondary energy resources. Coke and Chemistry 60, 5 (2017) 

7. S.Ya. Davydov, I.D. Kashcheev, Yu.S. Pakhomova. Container pipe transport with the 

use of secondary energy resources. Refractories and Industrial Ceramics 49, 2, 129–30. 

(2008)  

8. B. Toshmamatov, S. Shomuratova, S. Safarova. Improving the energy efficiency of a 

solar air heater with heat accumulator using flat reflectors. E3S Web of Conferences 

411, 01026 (2023) 

9. Velichko Evgeniy, Edward Tshovrebov, Ural Niyazgulov. Organizational, technical 

and economic fundamentals of waste management and monitoring. E3S Web of 

Conferences 164, 08031 (2020) 

10. Ilyas Sadia, Min-Seuk Kim, Jae-Chun Lee, Asma Jabeen, Haq Bhatti. Bio-Reclamation 

of Strategic and Energy Critical Metals from Secondary Resources. Metals 7, 6 (2017) 

           
 

 

 

, 03013 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202449403013 494
AEES2023

5

https://www.scopus.com/authid/detail.uri?authorId=56006725400
https://www.scopus.com/authid/detail.uri?authorId=35738634500
https://www.scopus.com/authid/detail.uri?authorId=58754249900
https://www.scopus.com/authid/detail.uri?authorId=58754322400
https://www.scopus.com/authid/detail.uri?authorId=57802876200
https://www.scopus.com/authid/detail.uri?authorId=57802876200


11. S.M. Khuzhakulov, G.N. Uzakov, A.B. Vardiyashvili. Effectiveness of solar heating 

systems for the regeneration of adsorbents in recessed fruit and vegetable storages. 

Applied Solar Energy (English translation of Geliotekhnika) 49(4) 257-260 (2013) 

12. B. Toshmamatov and et al. Modeling of thermal processes in a solar installation for 

thermal processing of municipal solid waste. AIP Conference Proceedings 2612 

050027 (2023) 

13. B. Sattorov, Kh. Davlonov, B. Toshmamatov, B. Arziev. Increasing energy efficiency 

combined device solar dryer-water heater with heat accumulator. BIO Web of 

Conferences, 71 02024 (2023) 

14. G. Uzakov, S. Khamraev, S. Khuzhakulov. Rural house heat supply system based on 

solar energy. IOP Conference Series: Materials Science and Engineering, 1030 (1), 

012167 (2021) 

15. A.B. Vardiyashvili, Utilization of conventional source waste heat in solar greenhouses. 

Applied Solar Energy (English translation of Geliotekhnika), 5(1) 20-23 (1999) 

16. G.N. Uzakov, A.B. Vardiyashvili, Intensity influence of solar radiation on shrinkage of 

goods in fruit and vegetable stores. Applied Solar Energy (English translation of 

Geliotekhnika), 47(1) 27-30 (2011) 

17. S.G. Mamatkulova, Modeling and calculation of the thermal balance of a pyrolysis 

plant for the production of alternative fuels from biomass. IOP Conference Series: 

Earth and Environmental Science, 1070(1) 012040 (2022) 

18. G.N. Uzakov, Experimental study of the temperature regime of the solar pond in the 

climatic conditions of the south of Uzbekistan. IOP Conference Series: Earth and 

Environmental Science 1070 (1) 012026 (2022) 

19. B. Toshmamatov, I. Kodirov, K. Davlonov. Determination of the energy efficiency of a 

flat reflector solar air heating collector with a heat accumulator. E3S Web of 

Conferences, 402, 05010 (2023) 

20. K.R. Allayev. Modern energy and its development prospects. Academician A.U. Under 

the general editorship of Salimov. Fan teknoloks publishing house 952 (2022)  

21. M. Rahmatov, B. Matyakubov, M. Berdiev. Maintainability of a self-pressurized 

closed irrigation network. IOP Conference Series: Materials Science and Engineering, 

1030 012170 (2021)  

22. B. Matyakubov, The role of the irrigation network in the efficient use of water. E3S 

Web of Conferences 264, 03018 (2021) 

23. B. Matyakubov, Improving water resources management in the irrigated zone of the 

Aral Sea region. E3S Web of Conferences,  264, 03006 (2021) 

24. A.K. Arakelyan, A.V. Shepelin. Methods for constructing automatic control systems 

for electric drives of pumps operating on long pipelines. Electrical engineering, 

Moscow,  2, 35-40 (2001) 

           
 

 

 

, 03013 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202449403013 494
AEES2023

6

https://www.scopus.com/authid/detail.uri?authorId=35739496500
https://www.scopus.com/authid/detail.uri?authorId=57222132274
https://www.scopus.com/authid/detail.uri?authorId=56006725400
https://www.scopus.com/authid/detail.uri?authorId=35739496500#disabled
https://www.scopus.com/authid/detail.uri?authorId=57222127112
https://www.scopus.com/authid/detail.uri?authorId=58568447000
https://www.scopus.com/authid/detail.uri?authorId=57863285400
https://iopscience.iop.org/article/10.1088/1757-899X/1030/1/012170/meta
https://iopscience.iop.org/article/10.1088/1757-899X/1030/1/012170/meta
https://www.scopus.com/authid/detail.uri?authorId=6505458463
https://www.scopus.com/authid/detail.uri?authorId=6505458463#disabled

