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Abstract: This article shows the calculation work and its solution for increasing 

the overall heat transfer resistance of the external wall constructions of the industrial 

building designed for the production of natural materials, built of low-rise brick, 

located in the city of Jizzakh. This solution is aimed at increasing thermal protection 

for winter conditions in accordance with the requirements of BUILDING CODES 

2.01.04-18 “Construction thermal engineering”. 
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After our country gained independence, many changes took place in our 

country. Many constructions and construction works were carried out. In particular, 

many industrial buildings, agricultural buildings and residential buildings have been 

built and are being built for our population. The demand for the use of natural gas and 

electricity for heating and lighting these buildings has also increased noticeably. In 

accordance with the decision of the head of state No. PQ-4779 dated 10.07.2020, the 

funds of the Fund (Energy Savings Fund) will be used to increase the energy 

efficiency of buildings and multi-apartment buildings by introducing energy-efficient 

technologies and devices from renewable energy sources , including financing the 

preparation of the technical-economic justification of projects for improving thermal 

protection, as well as conducting an energy audit, and similar decisions were made. 

Also, the Cabinet of Ministers adopted the decision No. 640 dated 9.10.2020 "On 

approval of the regulation on the off-budget intersectoral energy saving fund under 

the Ministry of Energy of the Republic of Uzbekistan". The number of operational 

residential and industrial buildings in our republic is greater than the number of 

newly built residential and industrial buildings. Taking this into account, it is 

appropriate to design newly constructed and operated industrial and residential 

buildings on the basis of BUILDING CODES . There are also a number of operating 
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industrial buildings in the city of Jizzakh, which do not meet the requirements of 

BUILDING CODES 2.01.04-2018. In this article, calculation works for the winter 

season and one of its solutions for increasing the energy efficiency of the external 

wall structure of a low-rise industrial building intended for the production of yarn and 

materials, located in the territory of the Olmazor Square of Jizzakh city, are shown. 

For heat-physical calculations, we determine the necessary information provided by 

BUILDING CODES 2.01.01 - 22 and 2.01.04 - 18. 

The construction area of the city of Jizzakh, the city is located in the dry zone in 

terms of humidity, the average temperature of the city’s coldest sotka is 0.98 as the 

calculated outdoor air temperature  = - 22, the coldest sotka is provided ( average 

temperature of 0.92 =  -19 , the coldest five-day supply (coldest) average 

temperature of 0.92 =  -19 , the coldest three-day supply (coldest) 0.92 We 

determine the average temperature  by the following formulе: = + /2= -19-

19/2=-19 , average temperature of July =+28,6 , the maximum amplitude of daily 

fluctuations of the outdoor air temperature of the city in July =24,9 , Maximum 

and average solar radiation for vertical surfaces facing west from the guide as the 

structure is a wall мах=746 Vt/ , Jo’rt=172 Vt/ , The minimum value of the average 

wind speed for the month of July with a repetition of 16% and more in terms of 

directions for the city is V=2.6m/s, for the development room that is being designed 

from the application in accordance with the function of the room of the industrial 

building, where the external barrier construction is considered the relative 

temperature and relative humidity of the indoor air  = 30;  = 45 %. 

 = 30  and  = 45 % based on the values, the humidity regime of the house 

is moderate, taking into account the moderate humidity regime of the house and the 

location of the city of Jizzakh in the dry zone, the operating conditions of the wall are 

A. Since the outer wall construction is made of solid bricks, this construction is 

considered homogeneous. The external wall structure is plastered with a 30 mm thick 

lime-sand mixture from the inside and a 30 mm cement-sand mixture from the 

outside. We determine their volumetric weight, heat transfer coefficient  and heat 

absorption coefficient .  

Small ceramic brick: , , S=7,91 ;  

Lime sand mixture; , ,  
Cement-sand mixture; , ,  
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1-picture. Scheme of the external wall construction made of aerated brick. a-layer (  

) plaster made of cement-sand-lime mixture, b-layer (  ) small ceramic brick, v-layer 

(  ) plaster made of cement-sand mixture. 

Normative temperature difference according to the function and type of 

construction of the furnace , heat transfer coefficient of internal and external 

surfaces, depending on the type of construction and the nature of its surfaces 

 vа , coefficient that takes into account the position of the 

outer surface in relation to the outside air, depending on the type of barrier 

construction n=1, coefficient that takes into account the position of the outer surface 

in relation to the outside air, depending on the type of barrier construction  

Thermal-physical calculation of the external wall structure restored from small-

sized (ceramic) bricks for winter conditions. 

Using the collected data, we determine the total heat transfer resistance of the 

external wall structure reconstructed from small ceramic bricks using the following 

formula: 

 

 
We determine the thermal inertia of the structure using the following formula: 
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4<D=6,04 because, according to the instructions, we take 0,193 −=t 0С 

determined in point 3 as the calculation temperature of the outside air. 

We determine the required value of resistance to heat transfer for the structure 

using the following formula: 
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umum RR .  Let’s check if the condition is fulfilled: 

893,0=umR VtСmR ET

um /12,1 2. =  the condition was not met. 
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Therefore, it is necessary to increase the thermal protection of the external wall 

structure of the industrial building made of bricks. In buildings under construction 

and repair, the total heat transfer resistance of external barrier structures should 

correspond to the heat transfer resistance listed in Table 2-a, b and c in accordance 

with the requirements of BUILDING CODES 2.01.04-18. In order to accept the 

quoted heat transfer resistance from BUILDING CODES 2.01.04-18, the heating 

period is determined first. When accepting the value of heat transfer resistance, it is 

necessary to determine the degree per day for the heating period. This quantity is 

determined using the following formula. 

 
We determine the average daily temperature of the heating period: 

 
We determine the degree day for the heating period: 

 
Based on this, we determine the heat transfer resistance given by the specified 

level of thermal protection for the external wall structure: 

For level 1: VtСмR oET

um /26,1 2. = , For level 2: VtСмR oET

um /6,1 2. = , For level 3: 

VtСмR oET

um /2,2 2. =  
Now we will check the fulfillment of the condition stated in BUILDING 

CODES 2.01.04-18. 

ВtСмRR oET

umum /26,1893,0 2. == , ВtСмRR oET

umum /6,1893,0 2. == , 

ВtСмRR oET

umum /2,2893,0 2. ==  conditions were not met. 

For this reason, we increase its thermal protection by covering the residential 

building with mineral boron (mineral plate) with a density of  =100kg/m3 (  =0.061 

℃/W) from the outside. Its calculated thickness for three levels is determined by the 

following formula: 

 

For level 1:  

Constructively, we accept 0,03 m (3 cm). 

For level 2:  

Constructively, we accept 0,05 m (5 cm). 

For level 3:  

Constructively, we accept 0,05 m (5 cm). 

Now we recalculate the total heat transfer resistance of all three layers:  
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Now let’s check the fulfillment of the 3 levels of condition stated in BUILDING 

CODES 2.01.04-18: 

VtСмRRR oeT

um

eT

umum /2,138,1 2.. ==
, VtСмRRR oeT

um

eT

umum /6,171,1 2.. == ,  

VtСмRRR oeT

um

eT

umum /2,2204,2 2.. ==  conditions are met. 

 
Pic 2. The scheme of the external wall construction made of bricks covered with heat-

insulating material. a-layer ( ) plaster made of cement-sand-lime mixture, b-layer 

( ) small ceramic brick, g-layer ( ) thermal insulation material (mineral plate), v-

layer (  ) plaster made of cement-sand mixture. 

From the results of the above-mentioned theoretical thermal-physical 

calculations, it can be concluded that during the repair of the external wall structure 

of the industrial building built of low-floor bricks in operation at Almazor MFY, 

Jizzah city, its total heat transfer was reduced by covering it with an 8 cm thick 

mineral plate from the outside. increasing its resistance while fully meeting the 

requirements of 3 levels of thermal protection specified in BUILDING CODES 

2.01.04-18. 
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