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Numerical Simulation of Vertical Wall Fires
I. Turbulent Natural Convection Along Vertical Wall
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ABSTRACT

Numerical simulation of natural convection along a vertical wall was carried out to evaluate the
computational fluid dynamics simulator, which is to be utilized for study of vertical wall fires. The
computed velocity and temperature profiles were compared with measurements over the turbulent
boundary layer formed along the wall of 4 m high and constant temperature. It turned out that the
simulator with default parameters failed to predict the turbulent natural convection showing the
boundary layer flow laminar. The grid size Ax =5 mm, Ay = Az = 10 mm and Smagorinsky constant
of the large eddy simulation Cs= 0.1 were chosen through parametric investigations. Though turbulent
mixing was not enough, the velocity distribution near wall, peak velocity, and temperature profile in
the turbulent boundary layer agreed well with the measurements.

Keywords : Natural convection, Isothermal vertical wall, Turbulent boundary layer, Velocity profile, Temper-
ature profile, Numerical simulation
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Figure 1. Vertical wall and coordinate system.
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z=3.24 m (prediction with Cg=0.2).
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