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Wind-induced Internal Pressure in Buildings
Based on Boundary Layer Theory

QUAN Yong, WANG Yixiong, GU Ming
(State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract; Since wind-induced internal pressure of a building
with a large opening is usually caused by rolling viscous
turbulent fluid and Bernoulli equation cannot be applied to this
situation completely, a new governing equation for wind-
induced internal pressure with a single opening was derived
using the boundary layer theory and the mixing-length theory.
Using the standard four order Runge - Kutta numerical method
to solve internal pressure governing equation, the influence of
the energy loss coefficient on the calculation results of the
proposed equation was analyzed and the calculation results of
the proposed equation was compared with those of empirical
formula. The results show that the internal pressure of the
energy dissipation is caused by the turbulent diffusion term.
Moreover, the physical meaning of the energy dissipation of
the opening is further clarified.
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Fig.1 Laminar jet flow to turbulent transition
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Fig.2 Internal pressure response caused by step

external pressure
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