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Аннотация 

В статье рассмотрено теплофизические свойства строительных материалов и изделий на 

их основе при гелиотепловой оброботки. 
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Актуальность 

Теплофизические свойства многокомпонентных материалов зависят от многих факторов 

и в первую очередь от объёмной массы, поровой структуры, влажности и режима 

гелиотеплохимической обработки. 

Annotation 

The article deals with the thermophysical properties of building materials and products based 

on them during solar thermal treatment. 
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Relevance 

The thermophysical properties of multicomponent materials depend on many factors, and first 

of all on the bulk mass, pore structure, moisture, and the regime of heliothermal treatment. 

By controlling the structure and structural characteristics, it is possible to create effective 

materials with improved thermophysical characteristics [1]. 
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Since an increase in the temperature of the structure-forming medium under heliothermal 

chemical action accelerates the hardening process of the ash-cement product, the heat and mass 

transfer coefficients will also depend on the temperature regime [2]. 

At the same time, the thermal conductivity of solid phases, due to phase and structural 

transformations occurring in the ash-cement product during cement hydration, increases over 

time [3]. 

During structure formation during heliothermal chemical treatment, the coefficient of thermal 

conductivity, thermal diffusivity and heat capacity changes. In particular, it will depend on the 

size of the fraction (Syдl) of the filler, the grade of cement (m), the water-cement ratio (W/C), 

modified plasticizing additives (MPD), which affects the composition and amount of the filling 

medium in the pores and on the temperature of the sealed water and heated air in solar heat-

generating units [4, 5, 6]. 

Discussion. The main experimental factors were selected as the initial data for obtaining the 

values of the thermal conductivity coefficient λ and their boundary values were determined on 

the basis of a priori experimental information. 

It has been established that the trend of change in λ under the considered modes has the same 

character: a slight increase in the values of λ is replaced by a significant drop, and then an 

increase and stabilization. The range of changes in thermal conductivity under different modes 

of solar thermal treatment is almost the same, which mainly indicates the influence of the 

composition and brand of a fine-grained composite product with a polystructural structure. 

The hardening temperature of the composite product influences the periods of occurrence of the 

minimum λ and the coefficient reaching a constant value: at tmax the minimum and the 

stabilization stage of λ occurs faster. At low temperatures, the test stage of stabilization λ 

occurs later and the curve of the change in thermal conductivity has a flatter character and 

reaches the stabilization stage more slowly. And during the structure formation of ash-cement 

composite products under natural conditions, the decrease and increase in λ values is extended 

over time. 

If we compare the course of the curves of heat release intensity q3 and thermal conductivity 

coefficients, an interesting pattern is determined that the periods of arrival of the minimum λ 

and maximum qe coincide, which is a consequence of the structure formation of polystructural 

fine-grained composite materials during solar-thermochemical processing; the influence of 

temperature affects the acceleration or retardation of these processes. 

In Fig. Figure 1 shows the relationship between the intensity of heat release qe, thermal 

conductivity λ and the rate of change of heat release d qe / d τ of the structure-forming 

composite product. Analysis and comparison of the results allowed me to propose an 

interesting relationship consisting in the following: that the arrival of the absolute minimum 

values of d qe / d τ coincides with the beginning of the period of stabilization of the values of 

the thermal conductivity coefficient, and the absolute maximum of heat release q3 corresponds 

to the absolute minimum of the value λ. This means that if the course of the q3 curves is 

known, then by calculating the derivative d qе / d τ, it is possible to construct for a given mode 
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of solar-thermochemical treatment a predictive dependence of the thermal conductivity 

coefficient in the process of structure formation of highly filled ash-cement composite materials 

with a polystructural structure. 

  

Figure 1 - Relationship between the intensity of heat release and its rate 

changes and thermal conductivity of polystructural composite material 

buildings. 1- GTCS mode without MTD: 2- GTCS mode with MCC: 

3-mode of structure formation in natural conditions. 

Thus, regulation of the thermophysical properties of composite products by 

heliothermochemical exposure before and during the period of structure formation is possible 

by regulating the pore structure, humidity, dispersity of the main component substance, 

temperature regime, and the type and amount of modified plasticizing additives. 
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