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Abstract: In order to explicit the distribution characteristics of polluted gases in factory buildings and
realize efficient control of industrial building environments, the study analyzed the differences and
simplification conditions between the distribution characteristics of multiple gaseous pollutants and single

gaseous pollutants, clarified the transportation characteristics of multi-component mixed gases emitted
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simultaneously from the same source, revealed the feasibility range and principles to be followed for mass
transfer simplification of multi-component mixed gases in full scale, and verified the validity of the
conclusion through numerical simulation. The results show that the applicable range of the multi-
component gas mass transfer simplification model is as follows: when the mixed gas emitted from the same
source has no phase change and chemical reaction, and its flow parameter Reynolds number Re is above
10 and Mach number Ma < 0.3, and the physical property parameters are within the range of Knudsen
number Kn < 0.01 and temperature between 0.3 Characteristic vibrational temperature 6, and T°, the
components can be simplified for studying the distribution characteristics of pollutants. The simplified
deviation stems from the difference in volume force per unit mass of the mixed gas before and after
simplification (AF). When simplifying, it is necessary to ensure that the ratio of AF to the main driving
force is less than 0. 01. The theoretical model’s application range and simplification principle agree with
the simulation results. It is proved that a variety of gaseous pollutants can be simplified into a single type
under the condition that the simplification principle is met within the applicable scope to explore the

distribution characteristics of pollutants.

Keywords:  gaseous pollutants;  multi-component gas;  mass transfer simplification model;
simplification principle; numerical simulation
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