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kY BERBREGK, M.
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RAMBENRERE, TUBEREEAERS O mn 25, B ARENBEXHNE 0.7
K, FREAEM%H & EYE 200 m.
3.2 HNMERER. B EBSHEBIE
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(a) BB ARBARER, (b) BN ENTRIEGR

X, MEENHNTE)D EBEARSERNME (4% 085z;,) BAAE, HMERE
M maksts/, ERAENNBEL B/NEANRKE. RESEDMEN—AHE
X, WREINEER. XEENU LHGER AT, YMIHNEERERBEY XN, AR
PUEE R KER/D. AR, BEMREGSREETIRIFBEALRE, XEBEH
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Fy#l ER. HTAKPEEREMBER, WRERD LEitHT SIZRRXSP,
MBEXE RSP RAERLRHES N THWERGEHKRAR, ERESERETR
e, MENARER. PREHER. SKEREL DHEAREA, HERXHE
By, X EE T ENIEHER.

HEELEEE N
W,=d{z;» / dt, (14)

ATEC 2, Y BRI R A e B RERAREY. RPCHORKFEFHHRE
B, AHEERS, IANBEEHEREBERXANEE. TBHXBERN
W,/ W.. SREERBRI" A

Ri* = gA8Z, / Oyw? (15)

o, e NEAIEE, A HRBEEVERE, HAERIGARAENHESHE
ENGHEEZANBRE, A FHORERE, AFRME, w. IHREER
g, A (15) HEER

Ri*=A8/6,, (16)

Aeb, 0. WHHBERE, 0, = 2=, w, = [EE2]7
* 0

ZTHETMELFRP 13 AER., ExPuERQ, £ 0.03~025Km/s ZEH
&, WRHREFHEAEERE y 7 0.003~0015K/ m Z MU, MNRAERKE
9.06~ 45.29 Z [A) % {L.

MEF 2, 3, 4 STALIES, MO, A%, yHEKNE, W.. ). T.. W,,
W,/W. %/ Ri*. AKX, iy, REERS FRBIEAEERERTBBXS
EzShimnaagamn®, DR RAARPHIEHMA LBBBREHRN. B
WIEH RERPREN, BFREELFERER, SWHBENE, BEHHNE EH
R AR NIE, SEEERHPE, REFHRLER. mALRYEBER. B
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k1 ZNASH
0, y, W. Z, T. . W. Al
ol Kms") (Km')} (ms) {m) (s) R ems) ¢ e x
1 0.03 0.005 0.9518 966 984 36.21 0.3596 0.00587 1.107
2 0.0% 0,003 1,2300 1139 926 15.05 19188 0.0156 0.612
3 0,05 0,005 1,1940 1041 873 15.20 1.4686 0.0123 0.637
4 0.05 0.010 1.1662 971 833 24.61 09213 0,0079 1.055
5 0.05 0.015 1.1556 945 818 45.29 0.4622 0.0040 1.960
6 0.10 0.003 1.5570 1157 742 16.25 2.2421 0.0144 1.044
7 0,10 0,015 1.4954 1032 6388 35.40 1.0346 0.006% 2.361
8 0.15 0.005 1.8270 1245 681 14.81 2.9597 0.0162 1.216
9 0.15 0.015 1.7341 1064 614 25.44 1.6647 0.(§96 2.201
10 0.20 0.015 1.9271 1095 568 23.83 1.9849 0.0103 2.473
11 0.24 0,008 2,1660 1296 598 11.76 4.1804 0.0193 1.303
12 0,25 0.003 2.2980 1486 678 9.06 5.7450 0.0250 0.963
13 0.25 0.015 2.0409 1041 510 19.53 2,4899 00122 2.393
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Improvements of the Large Eddy Simulation Models and
a Study of the Entrainment Rate

Miao Shiguang”, Jiang Weimei', Li Xin” and Liu Heng"
1) (Department of Atmospheric Sciences, Nanjing University, Nanjing 210093)
2) (State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of
Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract A previous large eddy simulation {LES) model of convective boundary layer (CBL) is im-
proved, in place of the original subgrid closure scheme with energy closure scheme and considers water
vapour source, sink and the effect of the latent heat due to phase change of water vapour. The
simulation of CBL increasing as a result of the thermal disturbance on the homogeneous terrain and
comparison with the results of the experiment display that the model simulates the main physical struc-
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ture of CBL effectively and reflects the corresponding relationship among several physical variables.
Over a certain range of bulk Richardson numbers, Ri" .
dimensionless entrainment rate, W, /W .. We can see from the results that the dimensionless
entrainment rate, W, /W . | increases with the increasing of the thermal flux on the ground, @, , and
decreases with the increasing of the temperature lapse rate above the CBL. The dimensionless

some cases are calculated to study the

entrainment rate, W, / W ., where W, and W . are entrainment and convective velocities, varies as
ARi”™ with-4=0.226 in the range of 9.06< R/~ < 45.29 and is in good agreement with our convection
tank expermment, the LES by Sullivan et al. and the convection tank measurements by Deardorff et al.

Key words: convective boundary layer; large eddy simulation; entrainment rate; Richardson num-
ber
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