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A Numerical Study on Two-Dimensional Turbulent Flow Field
Around a Building
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ABSTRACT

The heat loss of a building within a wind flow field results from convection and natural
ventilation. Loss from natural ventilation is much more than one from convection, and the
former depends mostly on the pressure distribution at the building surface.

Therefore, the objective of the present study is to calculate the pressure distribution and
investigate flow phenomena, around the building with a rectangular shape in a two-dimensional
turbulent flow field. The finite difference method, modelled upon the turbulence k-e model,
has been applied to the analysis. The results, followed by the changes of Reynolds numbers,
inlet flow conditions, and building shapes, have been also obtained, respectively.

Various results of the present numerical analysis coincide qualitatively well with earljer

reported empirical results.

Nomenclature

A : area

Cpc: pressure coefficient

Cpc: area-averaged pressure coefficient
H : height of flow field

H* : height of building

k : turbulent kinetic energy
x* : nondimensional turbulent kinetic
energy

L : length of flow field

length of building
turbulent mixing length
nondimensional turbulent length scale
pressure

time-averaged pressure
fluctuation pressure
assumed pressure
perturbation pressure
reference pressure
velocity vector
time-averaged velocities
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u,v : fluctuation velocities &l E‘IT d% gl N5k kS,
0,9 assumed velocities el AE Fo mEHHe sste Ao
U, V’: perturbation velocities .ﬁléﬁkﬂ Aste do gloir AR 437
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U : nondimensional velocity o]-&8F HEH HEY 8’9’”’34 BERY Jidkol
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Hojok 3t modellingoltt HE FutEle
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