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Introduction 

It is known that most of the residential, medical, children's institutions, schools, lyceums, 

colleges and boarding houses that are currently being built and used are in a state of repair and 

overhaul. Based on the requirements of QMQ 2.01.04-97*, it is necessary to increase thermal 

protection in order to increase their energy efficiency during the construction, repair and overhaul 

of the above-mentioned buildings [1]. For this, the total heat transfer resistance of the external 

walls and roof coverings of the building is determined. After that, the heat transfer resistance of 

these structures is determined based on the requirements of QMQ 2.01.04-97* depending on the 

heating period of the construction site. From the conducted theoretical studies, it became known 

that the heat transfer resistance for the external wall of residential buildings, which is given 

according to the requirement of the 1st level of thermal protection, is for Samarkand. This 

indicator is equal to for the 2nd level of heat protection and for the 3rd level of heat 

protection.  

The actual total heat transfer resistance of these buildings is Ro if the thickness of the brick 

wall is 0.38 m. If we compare the heat transfer resistance given above with the actual heat transfer 

resistance, we get the following. The average heat transfer resistance of buildings used for the 1st 

level of thermal protection is 31  

The average heat transfer resistance of the buildings used for the 2nd level of heat protection 

is 64. For the 3rd level of heat protection, the actual heat transfer resistance of a brick wall with a 
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thickness of 1.5 is given in QMQ 2.01.04-97* it is 4 times smaller than the transmission 

resistance. So, during the repair process, it is not necessary to increase the thickness of the outer 

wall by 4 times, that is, 1.5-2m. To increase the thermal protection of the outer wall, it is effective 

to use heat-insulating mineral building materials with a small heat transfer coefficient. Such 

building materials include the following:  

Polystyrene with a density of 15 to 150 kg/m3 (TU6-0.5-11-78-78); Styrofoam with a 

density of 50 to 125 kg/m3 (PXV TU6-0.5-11-78-75); Hard and super hard mineral plates with a 

density of 50 to 300 kg/m3, etc. 

At present, the problem of which side of the structure to build the heat-insulating layer to 

increase the thermal protection of the outer wall and roof covering is being solved differently in 

different places. It is necessary to determine the temperature field in the structure with increased 

heat protection in order to give correct recommendations based on the thermal-physical theory of 

this issue. Then we determine the maximum elasticity of water vapor in the layers of the outer 

wall. Based on these determined quantities, we determine the actual elasticity of water vapor and 

draw the actual and maximum elasticity lines of temperature and water vapor at the thickness of 

the outer wall according to these parameters. If the maximum elasticity line of water vapor Ye and 

the actual elasticity line Ye do not intersect with each other, condensation moisture will not form 

in the barrier structure. 

So, to increase the thermal protection of the outer wall, we draw the scheme of the outer 

wall on an arbitrary scale. Draw a temperature line on this wall scheme and draw the maximum 

elasticity line of water vapor on this scheme based on this temperature line. In addition, the indoor 

air temperature and relative humidity are selected based on the suitability of the building. For 

example, for residential buildings, the relative humidity of the indoor air is 50-60. We accept 

internal temperature ti. For external air temperature and relative humidity, the average temperature 

and humidity of the coldest five days and the month of January are taken from QMQ 2.01.01-94 

based on the construction region. We determine the probability of the appearance of condensate 

moisture in the outer wall layers for the case of constant water vapor flow in the following order. 

For this, during the repair process, we draw a 

temperature line on the brick wall layers, which have 

increased heat protection with 5 cm foam polystyrene. 

The calculation scheme of this wall is shown in 

Figure 1 below.  

Figure 1. Calculation scheme of a brick wall 

with increased thermal protection. 

1st layer of cement-sand plaster, thickness, 

density, thermal conductivity 

coefficient

 

2nd layer penoplast, thickness, density, thermal 

conductivity coefficient; 3rd layer brick wall, 

thickness, density, heat transfer coefficient; 4th layer, 
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cement-sand plaster thickness, density, thermal conductivity coefficient 

 

Internal and external temperature difference  

The total heat transfer resistance is determined using the following formula. 

  

We determine the temperature in the outer wall layers using the following formula [1]. 

18.  

; ; ; .  

We determine the maximum water vapor elasticity according to the temperature in the layers 

of the structure from [1]. 

 

 
Based on these indicators, we determine the true 

elasticity of water vapor using the following 

formula:  

 

Based on the 

values given above, we draw the temperature line in Figure 

2, and based on the temperature line in this figure, we draw 

the lines of maximum and true elasticity of water vapor. 

Figure 2. Thermal protection of the brick wall from 

the inner surface with expanded polystyrene, moisture 

condition of the construction. 
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It was known from the graph drawn in the results of the calculation of the moisture 

condition in the steady state of the structure, the thermal protection of the brick wall is increased 

from the inner surface of the polystyrene material, that is, condensate is formed in the thickness of 

the wall. Therefore, such a situation does not meet the 

requirement, because moisture increases in the thickness 

of the wall and affects its thermal and physical properties 

during use. Such constructions do not meet sanitary and 

hygienic requirements. Therefore, we install a thermal 

insulation layer on the outer surface of the outer wall to 

increase the thermal protection of the outer wall. The 

computational scheme of this wall is presented in Figure 

3. 

Figure 3. Calculation scheme of the structure built 

from the outer surface of the brick wall with a thermal 

insulation layer. 

Initial data is taken from the above accounts. The 

internal air temperature of the room ti, the relative 

humidity of the internal air, the maximum elasticity of 

water vapor Ye The actual elasticity of water vapor is determined from the 

formula.  

  

Average relative humidity in Samarkand in January  

The maximum elasticity of water vapor for outdoor air is Ye  

The true elasticity of the outside air is determined using the following 

formula.  

In order to draw the calculation scheme of this wall with increased heat protection, first of 

all, it is necessary to determine the water vapor absorption resistance, because if the total thickness 

of the wall is equal to the water vapor absorption resistance in the scheme, if its diagram is drawn, 

the formation of condensate on the wall or It is possible to get a clear answer. We take the water 

vapor absorption resistance of each layer material, whose calculation form is given above, from 

QMQ 2.01.04-97*. 

1) Cement-sand plaster. thickness density water vapor absorption 

coefficient;  

2) Brick wall thickness density,  

water vapor absorption coefficient;  
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3) For the thermal insulation layer, we take foam polystyrene with density, its water 

vapor absorption coefficient ;  

4) Cement-sand plaster thickness density water vapor absorption 

coefficient.  

  We determine the water vapor absorption resistance for each layer using the following 

formula. 

;  

; ;  

The overall vapor absorption coefficient of the wall, 

; 

heat transfer resistance is determined using the following formula. 

  

This wallWe determine the temperature in the layers of the calculation form using the 

following formula. 

18.  

16.8.  

; ; . 

In accordance with the temperature of these layers, we accept the maximum elasticity of 

water vapor Ye from [1]. 

  

Based on the values given above, we draw the 

temperature line in Figure 4, and based on the temperature line 

in this figure, we draw the lines of maximum and true 

elasticity of water vapor. 

Figure 4.Thermal protection of the brick wall from the 

outer surface with expanded polystyrene, moisture condition 

of the structure. 

As can be seen from Figure 4, Ye and Ye lines do not 

cross each other, so condensation moisture does not occur in 

this structure. The method of calculating the moisture 
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condition of external barrier structures in the case of a constant water vapor flow is simple and 

straightforward, and it is possible to get clear answers to the following questions: 

1) If the result of calculations shows that there will be no condensation moisture in the 

barrier structure, then in fact there will be no condensation moisture in this structure; 

2) As a result of the calculations, it is possible to determine the increase or decrease of 

humidity for a year. 

Therefore, as a result of our theoretical studies, if a thermal insulation layer consisting of 

expanded polystyrene is built on the outer surface of the structure during the repair process, the 

energy efficiency of the building will increase and it will meet all the requirements of thermal 

protection specified in QMQ 2.01.04-97*. 
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