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STUDY OF THERMAL EXCHANGE PROCESSES AT THE TIME OF 
THE INTERACTION OF SOLID LIQUID LIQUID REAGENT 

Gumnitsky Y.M., DSc., professor, Atamaniuk V.M., DSc., professor,  
Symak D.M., PhD, Danyliuk O.M., graduate student 

National University Lviv Politechnika

Abstract: We consider the interaction of a solid with a liquid reagent, accompanied by a significant thermal 
effect. Heat released chemical interaction at the interface and applies heat conduction in a solid and in convective 
heat transfer fluid. Theoretically defined solid surface temperature, the temperature distribution in the liquid and 
solids, flow characteristics specified heat to the solid phase and the liquid. Established an analogy between the 
process masoviddachi and process heat. In the nitric acid concentration values defined masoviddachi coefficient 
for different values of concentration. The influence of the formation of bubbles in the boundary layer diffusion 
liquid. Investigated that the birth, growth and lead bubbles of gas from a solid surface acts directly on the boundary 
diffusion layer liquid, causing its movement, and during separation bubbles causing its destruction. It was also 
established that lead bubbles from the surface contributes to summing fresh reagent with the volume of fluid 
instead of liquid on the surface of the particles whose concentration is close to zero. The conditions in which 
concentrations of growth increases the formation of bubbles, leading to a growth factor masoviddachi. A similar 
pattern was observed in the boiling liquid, while increasing evaporation causes an increase in heat transfer 
coefficient.The mathematical model of heat and mass transfer during this interaction was presented. The basis of 
the model is a differential equation of thermal conductivity with appropriate initial and boundary conditions. In 
order to present the results of calculations in a dimensionless form was put option that has the dimension of 
temperature. The temperature distribution in a solid and on the surface of interaction was determined. The surface 
temperature affects the physical and chemical properties of the system in the area of interaction. The relationship 
based on a common hydrodynamics between the mass transfer coefficient and heat transfer coefficient was 
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determined. Temperatures are compared calculated values and experimental results confirming theoretical 
determined temperature zone of interaction of a solid body with liquid reagent. 

.
Keywords: chemical interaction, heat transfer, mass transfer, temperature of the surface. 
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