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ABSTRACT

As turbulent flows includ a complex physical process in the convective boundary layer(CBL),
it is difficult to explain the physical phenomena exactly. Therefore, it is possible to explain the
model in a simple and limited way. For the explanation of the CBL turbulence, enormous
amounts of data are required concerning in CBL turbulence. A method to study the structure
and characteristics of CBL is numerical simulation of important parts of the flow field ie.
through large eddy simulation(LES).

In this study, turbulence in the CBL uniformly heated from below and topped by a layer of
uniformly stratified fluid is investigated for flows by numerical simulation(LES). LES uses a
finite-difference method to integrate the three-dimensional grid-volume-averaged Navier-Stokes
equation for a Boussinesq fluid. In LES, the contribution of the large-carrying structures to
momentum, heat and energy transfers are computed exactly, and only the effect of the smallest
scales of turbulence is modeled. The purpose of this study is to analyze the velocity and
temperature distributions in CBL turbulence in order to study the dispersion of atmospheric
pollutant by LES.
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01z, 05z; and z

20 4y respectively.
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Fig. 3. Contour plots of temperature(a, ¢) and temperature fluctuation(b, d) in horizontal cross
sections at y=4 4y and 20 4dy.

B71FE e W 494 ExHU I Fe of gste] AAZE T2 JFE Fe FEE
o HA v qlok B ol 22 e O 19 w 54&

a9 3(a) ¢ 3(c)e 7 y&F(y =44y, 204y )l Agel e B4 Zdet F dXsT Utk I

& FATE(xz A A FULEE 02° 4 3(b)¢ 3Dl vehd Ao o3td e
Bz vl 2402, 19 3(b)¢ 3(d)E Eol g HFAEES ARA b FFNA
Ja2xd a "FEEES 005 AR s A vdeEiged, ¢S dg9dE A9 09 st
d ZAztelty, 283(a)¢t 3(c)ol oJstH Ax ZA dEttth ol A2 AxHe spheeE dF
M EFLE F=d dRc TFSOAM 7 9 of ofF th7]9 &5l gL £HTHEY L&
o] F2MddxE Fd¥e F2 Aok FHFAAY x| g&& Fol ¥Fel 43k, dF IF
gFe dFE HF S AT dgTE o = A9 BA ¥ T FIdMe 229 |
W azsel 9 $EARES ZE AR 5ol A9 YehiA 7] HEolct

Yosu National University Vol. 1, 1998



OB
19
=}
0
I

9

B d3= ugAS AR oA °‘§%?§94
ik it N1ZAPEN gFFASY] W &
LEREE RYFEAM] (Large Eddy Slmulatlon)
off &t AF8A.

Ao 2 Folrl e ddoME £3E
e A3y dAEC] AL FL 99z A
B3A JeElL gley, I1E7F Fope] wet
FYsENF AFELE ‘)rE]“‘HE’_ A dYel
FolAHA G 73 AFEEr Ve
w02 g el ZEIALGEL J|EY uFA
AZel g FANAHES Ad} otz 4
of o3 ddaA+e Anet Ao XL Uth
AEHANAN GHLE {FEE AR EFFAA

EfHo] F2Melx FgE 1 vtk =3

3% ]*1—4 SRE dfE P FEA g%

n o) 7

z
sE4ve 2
_‘9:

1

e
4
M

o -43}"1 2
o2 ygFEA}
¥ (Large Eddy Slmu]atlon)oﬂ 9% FAFH YL

AT £ A =HAl

%3 e s

1. Deardorff, JW., “Three-dimensional numerical
study of the height and mean structure of a
heated planetary boundary layer”, Boundary-
Layer Meteorology, Vol. 7, 81~106(1974),

2. Haren, L.Van,, and Nieuwstadt, F.T.M.,, “The
behavior of passive and buoyant plumes in a
convective boundary layer, as simulated with

a large-eddy model”, J. of Applied Meteorology,

BAASRE BEMRHE E1& 1998

10.

. Henn, DS, and Sykes, RI,

. Schmidt, H.,

Vol. 28, 818~832(1989).
“Large-eddy sim-
ulation of dispersion in the convective boundary

layer,” Atmospheric Environment, Vol. 26A,

No. 17, 3145~3159(1992).
. Leonard, A.

“energy cascade in large-eddy
simulations of turbulent fluid flows”, Ad-
vanced in Geophysics, Vol. 18A, 237~248

(1974).

. Piomelli, U., and Chasnov, JR. Large-eddy

simulation : theory and application, turbu-
lence and transition modeling Ch.7, Edited
by M. Hallback et al,

Publishers(1996).

Kluwer Academic

. Deardorff, JW., “Stratocumulus-capped mixed

layers derived from a three-dimensional model”,
Boundary-Layer Meteorology, Vol. 18, 495~
527(1980).

and Schumann, U, “Coherent
structure of the convective boundary layer
derived from large-eddy simulations”, J. Fluid

Mech., Vol. 200, 511~562(1989).

. Nieuwstadt, F.TM. et al, “Large-eddy simu-

lation of the convective boundary layer: A
comparison of four computer codes”, Proc.
8th Symp., Turbulence Shear Flows 1-4-1,
343~367(1991).

. Moeng, C.H., “A large eddy simulation for

the study of planetary layer turbulence”, J.
of the Atmospheric Science, Vol. 41 No.13,
2052 ~2062(1984).

Lenschow, D.H,, Wyngaard, J.C., and Pennel,
W.T., “Mean-field and second-moment budgets
in a boroclinic, convective boundary layer”,
J.Atmos. Sci,, Vol. 37, 1313~1326(1980).





