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Modelling of spatially and temporally-varying cavity pressures in air permeable,
double-layer roof systems

Jeong Hee Oh and Gregory A. Kopp

Boundary Layer Wind Tunnel Laboratory, DepartmdnCivil and Environmental Engineering,
University of Western Ontario, London, ON, CanadANB9

ABSTRACT

This paper discusses the development of an analytiodel to simulate time-varying
pressure distributionsCp;) in the cavity of air-permeable layer, double laggstems, given
pressure data on the external surfa€e,). The model was derived considering the pressure
drops associated with the flow through the gapséen panels, which is like an orifice flow, and
the cavity flow between parallel plates. Thus, ri@el uses two primary equations: the unsteady
discharge equation and the equation for unsteamly fietween two parallel plates. The model
accounts for several geometric parameters inclutheggap G) between the panels, the height
(H) of the panel above the airtight layer and thegtlenl) of the panels, as well as the loss
coefficients for the orifice and cavity flows. Th@oposed model is able to capture the
fluctuations ofCp; and a good agreement is found between the nurhexh experimental
results for the mean, RMS and peak coefficientsa tgreat extent, when spanwise-averaged
external pressure coefficients are used as inputldfge gap to height ratios, (i.&/H = 12.5)

the model accuracy decreases.
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