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Simulation of cross-contamination in high-rise buildings under wind-thermal
coupling effects based on orthogonal experimental method
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Abstract; This study investigates the dispersion of gaseous pollutants in high-rise building environ-
ments through computational fluid dynamics(CFD) numerical simulations coupled with orthogonal ex-
perimental design. The impact of four key factors, source location, heated wall tempertature differ-
ence, heated wall position and ventilation method, on the inter-unit pollutant dispersion pathways in
high-rise buildings is analyzed in the presence of wind-thermal coupling effects. Range analysis is ap-
plied to assessing the significance of the influence of each factor on the inter-unit pollutant dispersion
in high-rise buildings. By introducing the dimensionless parameter, the Richardson number R;, this
study subdivides intervals 0. 1<CR;<C10. 0, conventionally regarded as challenging for determining the
dominance of forced convection versus natural convection. The influence mechanisms of various fac-
tors on pollutant dispersion in high-rise buildings within each of these intervals are analyzed. The
findings indicate the pronounced influence of ventilation method on pollutant aggregation, the influ-

ence of heated wall position is greater than that of heated wall tempertature difference in intervals 0. 5
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< R;<C3. 0 and 3. 0<{R;<(10. 0, compared to the interval 0. 1<CR;<C0. 5. In the dual-sided ventilation

cases, the pollutant dispersion originating from elevated source locations is notably pronounced, ex-

tending from the top floor to the bottom floor. Under single-sided ventilation, the pollutant concen-

trations at the building openings are an order of magnitude higher than those under the other two ven-

tilation methods.
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