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  Although the climate in Uzbekistan is short-lived, it is characterized by winters with temperatures 
of -20 ° C and below in the open air and summers with prolonged temperatures above + 40 ° C. In 
such conditions, both external heat resistance and thermal resistance requirements are applied to 
the external enclosing walls of building structures. priority. Thermal dominance of an exterior wall 
means that the temperature on the interior surface of the structure changes quickly or slowly when 
the temperature of the indoor air or outdoor air in the room changes. The smaller the amplitude of 
the temperature change occurring on the surface of the structure under the influence of changes in 
air temperature with a known and constant amplitude, the higher the thermal dominance of the 
structure or vice versa. Less heat is lost through the external enclosing structures, which have 
sufficient resistance to heat transfer, and condensation does not form on the internal surface of the 
structure during periods when the outside air temperature drops. To test the resistance to heat 
transfer and the predominance of heat, a sample of an external wall made of a cement sandwich 
panel was taken, a fragment 1.2 m long and 1.15 m wide, prepared at the factory. The structural 
diagram of a wall fragment is shown in Figure 2.1. 
The thickness of the outer layer of the sandwich panel is 10 mm, volumetric weight 

,/1800 3

0 мкг=  thermal conductivity ),./(76,0 0СмВт=  heat absorption coefficient 

)./(6,9 02 СмВтS =  made from cement mixture. This layer is lined with glass fittings. Inner layer - 

thermal insulation density 40 кг/м3, thermal conductivity ),./(041,0 0СмВт=   

heat absorption coefficient )./(49,0 02 СмВтS =  made of foam [33]. 
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Figure 2.1. Layout of thermocouples on a cement sandwich wall panel: 1 ... 8 thermocouples. 

The study of heat resistance and heat transfer of the wall sample prepared for the 
experiment was carried out using a device created at the Department of Design of Buildings, 
Structures and Services. The schematic diagram of this device is shown in Figure 2.2. Using the 
device allows you to create a temperature difference of about 20-22 0C on opposite surfaces of the 
walls to be tested. This device for thermal testing is located in the laboratory of the department. 
During the experiments, the amplitude of daily changes in air temperature in the room did not 
exceed 10 ° C, and the average air temperature changed only about 20-22 ° C. 

 
Figure 2.2. Schematic diagram of a device for conducting thermal tests on samples 

of cement sandwich wall panels: 
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1 - fragment of an internal wall made of a cement sandwich panel (installed perpendicular to the 
external wall panel); 2 - fragments of external walls made of cement sandwich panels; 3 - 
boundary of part of the frame profile entering the wall at the junction of the internal and 
external wall panels; 6 - cooling battery; 7 - heater chamber in the device; 4 - insulated chamber 
roof; 5 - linoleum floor of the chamber; 8 - load-bearing structure of the chamber floor (made of 
wooden beams). 
When determining the resistance to heat transfer and the predominance of heat, temperature 
values were measured in two sections of the wall sample. The first section of the wall is located in 
the middle of the cell formed by cement ribs, 60 cm above the floor of the chamber. The following 
temperatures were measured in this section: 
- air temperature in the device chamber at a distance of 10 cm from the wall surface (thermocouple 
1); 
- temperature of the wall surface from the chamber side (thermocouple 2); 
- temperature at the boundary of the sandwich panel chamber and the polystyrene foam coating - 
thermal insulation (thermocouple 3); 
- temperature at the boundary of the thermal insulation and the external cement coating on the 
room side (thermocouple 4); 
- temperature of the outer surface of the cement coating from the room side (thermocouple 5); 
- air temperature in the laboratory room (at a distance of 10 cm from the wall surface). 
The second section of the wall where temperatures were measured was marked 60 cm above the 
chamber floor along the cemented edge of the wall fragment. The following measurements were 
made in this section: 
- temperature of the surface of the cement coating from the chamber side (thermocouple 7); 
- temperature of the surface of the cement coating from the room side (thermocouple 8). 
During the experiment, the heat flow was measured using an ITP-11 thermometer. In experiments 
to determine the thermal dominance of cement sandwich panel walls, the air in the chamber was 
heated using 3 incandescent electric lamps with a total power of 350 W to create diurnal changes 
in outside air temperature. 
The increase in temperature of the outer surface of the wall under the influence of solar radiation 

was taken into account as follows. The average temperature in July in Samarkand is Сtн
09,25= . 

The maximum amplitude of daily changes in outdoor air temperature is СА
нt

02,25=  [24]. 

Maximum outdoor temperature excluding solar radiation 

САtt
нмакс tнн

05,382,255,09,255,0 =+=+=  ,   

Повышение температуры наружной поверхности стенки под воздействием солнечного 
излучения учитывалось следующим образом. Средняя температура в июле по Самарканду 

Сtн
09,25=  равно. Максимальная амплитуда суточных изменений температуры наружного 

воздуха СА
нt

02,25= [24]. Максимальная температура наружного воздуха, исключая 

солнечную радиацию         САtt
нмакс tнн

05,382,255,09,255,0 =+=+=  ,     
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minimum temperature 

 САtt
нмин tнн

03,132,255,09,255,0 =−=−=   

would be equal. 
The amount of solar radiation incident on the western wall is shown in Table 8 in [29]: 

maximum radiation 
2/740 мВтJмакс = ; 

average radiation  
2/169 мВтJср = . 

For Samarkand, the minimum value of average wind speed with a frequency of 16% or more per 

rum is секм /4,2= . 

The effect of solar radiation was calculated using the equivalent temperature determined by 
the following formula [23]: 

( )

н

срмакс

экв

JJ
t



 −
=   (2.1) 

Considering the absence of wind in the test chamber, the heat transfer coefficient of the outer 

surface of the wall for summer conditions in formula (2.1) н  the value of the average wind speed 

was taken to be 1 m/s. In this case ( ) СмВтн

02 ./4,17110516,1 =+= . 

Equivalent temperature 

( )
Ct экв

023
4,17

1697407,0
=

−
= . 

Maximum temperature on the outer surface of the wall taking into account exposure to solar 

radiation: СtАtt эквtнн нмакс

05,61236,129,255,0 =++=++=  

accepted. Two 100 W bulbs were turned on at 6 a.m. and one 150 W bulb was turned on at 9 
a.m. to uniformly heat the air in the chamber. When the maximum temperature was reached, the 
light bulbs were turned off and the air in the chamber was naturally cooled for 3 hours. After this, 
the cooling unit was started. After the air temperature in the chamber dropped to a minimum 
value (at 000 o'clock at night), the refrigerator was turned off, and the air in the chamber was 
heated naturally for 6 hours.                           
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