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The Conjugate Equations 
in the Heterogeneous Systems Heat 
and Mass Exchange Tasks
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Conjugate equations based on a conception of the uniform mathematic description of a naturally 
equal heating transfer process in all points of a heterogeneous system is proposed. The equations 
may be applied to describe the heat and mass exchange processes in the divided boundaries of 
the heterogeneous systems instead of conventional IV type boundaries conditions. The modeling 
results of the underground coal gasifi cation heat and mass exchange is adduced in the new problem 
defi nition.

Keywords: heterogeneous system, divided boundaries, heat and mass exchange, type IV boundary 
conditions, conjugate equations, underground gasifi cation, coal-bed reaction channel.

Introduction

The research of heat-mass exchange processes (HME) is very actual area today. The results 
of the researches is much used power engineering, metallurgy, chemicals, building and space 
exploration.

Mathematical modeling HME processes in heterogeneous systems is consider. In the systems 
separate phases have different physical properties and is in close contact. The systems describes by 
boundary conditions IV type. It’s writes as equal of temperature and heat transfer rate of contact 
phases. The equation accuracy is heating effects in boundaries (surfaces division)
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1, 2 – indexes of fi rst and second boundary contacts phases; tt1,tt2,ttξ – temperature of fi rst, second 
and third phases in the boundary, °С; λλ1,λλ2 – coeffi cient of heat conductivity fi rst and second phases, 
W/(m·K); n – normal on division surface; ξ – point coordinate, which placed on the division surface, m;  

ξτξ ))(,,( tQ  – heat effect on the division surface, W/m2.
HME tasks in heterogeneous systems described IV type boundary conditions refers to conjugate 

tasks HME.
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