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Analysis of the Airflow Field around a Steep, Three-dimensional Escarpment

with Commercially Available and Open Source CFD Softwares
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Abstract
Huadian Group's first wind project in Yunnan, Duogu wind farm, has been approved by the
Provincial Development and Reform Commission. The acquired site is in Mengzi, south east of
Yunnan Province. The developer intends to employ 33 units of 1.5MW turbines in this new wind
farm (49.5MW) and the total cost of construction has been estimated to be CNY449.7 million

($69.61 million).

The present study compared the prediction accuracy of two CFD software packages for simulating
a flow around an actual escarpment with a steep slope: 1) OpenFOAM (turbulence model: SST k—w
RANS), which is a free, open source CFD software package developed by OpenCFD Ltd at ESI
Group and distributed by the OpenFOAM Foundation and 2) RIAM-COMPACT® (turbulence
model: the standard Smagorinsky LES), which has been developed by the lead author of the present
paper. Relatively good agreement was obtained between the OpenFOAM and the RIAM-

COMPACT®.

Key words : RANS, SST k—w model, LES, Standard Smagorinsky model, Escarpment

1. %

B —FH X, LESELIEE T /W I FE DSV 72 RIAM-
COMPACT®" (V7 Lz 237 N ERRd D50l E I 22
Wr £ 7k D BR 38 &8 6D A . RIAM-COMPACT®(,
TN KRFFER T v —REOHRR)V T La RIhk
(http://www.riam—compact.com/)73, (BR)FE S5 51k
RSN DI 5T A o 28 #2521 T,
FICEANOR S ERRB OB FEHE, BIGEK,
JEHEA— 7 —72 N LT LT D TS,

— 5T, A= =R T =T OFHb A
TW5D. ZDOREM2EDIZ0penFOAM(Open Field
Operation And Manipulation)?733%%. OpenFOAMIZ,
GNU General Public License (GPL)YD, &, FEE FFH
R THB0penFOAM Foundation>H /2B « BlAi S
TWBF—F ) —ZADCFDY — LRy 7 AT 5.

FEFEMEIEGAL, IEMEYERAL, ZHER, EEEEMERT

il

* JUMNRZEIG 2R SERT

ok FURUR 2 A PERAIT AT JE AT ATy S R b — a7 —

B, ARG, BABE, Z1A, BEREGER, 777
YUK FEERE, T E ), BV IaL—vay
FT AR, BRI, BRI ST 728 OfRD T
B AW EIZ B W T, RS A TR S D 3K
LI a s — ME - TR IR IR IR IS DX
Bt F A R e TED. Fo, Bk
£7 /LHRANS, LES, DESET, Hilky 7 b =7 &
L CGRELWEERET VRFEESN TN, 1f
W7 b =7 L bl U TR - AR OB RE 2 B 95 TR
P Z EENEND, B ey 7 =7 LT
KHBE FNIVERE VW HE T / — RN ST R
I, AREATHIREAN ST KU EREY ANE XA, 8
HZ7AT7 VDL )72 EOFELHLD, HHFREED
CH S EEBEH R ORI N H UL FHIZCFDO#E
REBDHIENTEDRD, IE, F/MEEET LIS
PEFERCIHEASUIAED TETN.

AR TIE, KRB BRI SR S KA
AR T 7— L5412, LESELIRET LIZ S
RIAM-COMPACT®Y 777 L, OpenFOAMY 7



JUNREEIS R e ek 5514975 20154F9A4 79

Duogu wind farm
M Location : Yunnan

B Operator : Huadian Yunan Power Generation Corporation

M Configuration : 33 X 1.5 MW (49.5MW)

BWTG specification : Hub height 65m, Rotor diameter 82.6m
BWTG supplier : Mingyang

B Operation : 2012

B This wind plant is in Mengzi City, Honghe Prefecture
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Wind direction
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442533 deg, 23.497628 deg
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Tafgét'v«}ind turbine

©Wind direction : WSW

©Elevation data : SRTM 90m data

©Domain size : 10.0X10.0 X4.7km

@Maximum elevation : 2,230m

©Minimum elevation : 1,277m

©Max.— Min. elevation : 953m

©Grid points : 101X 101 X51 points

©Minimum horizontal grid spacing : Ax= Ay=37m
©Minimum vertical grid spacing : Az=3m
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Target wind turbine

(a)RIAM-COMPACT®, 1Z#ESmagorinsky LESET JL (b)OpenFOAM, SST k—w RANSET /L

H4 HABRMBESIVRAENIT S EE65mIZE[TAERAEXDREERTE)DHHEA,
__ T, (a)RIAM-COMPACT® [ £ & JTH¥fElt=100~ 2000 B ] - 15,
(b)OpenFOAMIZ & R TTHEFREIt=50~ 100D B EH DE R TH S.

Target wind turbine

——> Flow direction (a)RIAM-COMPACT®, Z#Smagorinsky LESETF /L

(b)OpenFOAM, SST k—w RANSET /L
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(a)RIAM-COMPACT®, #Z#£Smagorinsky LESET JL
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(b)OpenFOAM, SST k—w RANSET /L
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