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A Study on flow characteristics around mountain using CFD method
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Abstract

Recently, when we conducted meteorological observations, complicated land or building around weather station has influenced on
the wind distribution. So, we should understand the effect of geometry to get more accurate data. In this study, we analyze the
ideal geometry whose shape is hemisphere using CFD method. And then we apply this method to real geometry. And we
investigate the velocity at the location of weather station. As the results, we could find out an important relationship between

geometry and flow field.
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Fig. 1 Schematic diagram of computational domain

Table 1 Heights of mountain
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Fig. 2 Schematic diagram around Jeju island
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Fig. 4 Flow characteristics around mountain
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Fig. 5 Position for velocity investigation
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Fig. 6 Velocity profile at each position

Figure 62 Ake} AR 9Jr ToE A Fold WE FE 4%

o £=FXE Yehla gtk Aol AwRo = Fo] 220(m]
oJstol A Atel 1@%‘#% v% A2 Qs Y 1EA
E57 ZAFARE, %7t 220m oo HH ojzjdt @4 o
o] "k FHRAME 1000m | Ho)AE FEo] AL Ad
A ERIE doA Ao uket e oF 100m7hA] ghukel &%
TS HojFARE 200mTPEE of2ld #Ado] AA AbepA|H,

Abe]

49 C?HHE & HolA 7k Ae Holgth 3
_)T:

AR A e S5t et g BT

—H100v5210
————— h 110
h100v10z10 80 - S
—h100v10z11 T o 1
© h100v20z10 ! '
L. h100v207110 70 <-be
60 Jiodo—nb i Ll i i L -
50
Velocity 40
Magnitude : - :
(m/s) 30 poTron i bR !
]
20 .
N
16 o -
o ,,,,A,‘,VL, L S S S

i 25C 500 750 1000 1250 1500 1750 2000 2250 2500
Y-Coordinate (m)

(@) h = 100 [m]

~—h1000v10z1 S A R e S A ALt SRR B

[ h1000v207 1
1 h1000v207 1 70

Velocity 40 NS R N  F o
Magnitude LA T N
{m/s)

I CIEA

Lol S
0 2500 5000 7500 10600 12500 15006 17500 20000 22500 25000
Y-Coordinate (m)

(b) h = 1000 [m]

Fig. 7 The change of velocity according to various

inlet velocities
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Table 2 Velocity at the top of mountain

Height of Infet velocity {(m/s)
Mountain (m) —2rre T 75 (/s) |20 (ms)
100 8.58064 17.139 343155
200 9.74667 19.5107 39.0285
500 11.0723 22.1676 43.9989
1000 11.8403 23.6885 47.3863
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Table 3 Velocity ratio between inlet and top of

mountain
Heipht of Inlet velocity (m/s)
Mountain () 30 (s
100 1.716 1.714 1.716
200 1.949 1.951 1.951
500 2.214 2.217 2.120
1000 2.368 2.369 2.369
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Fig. 8 Velocity vectors around Mt. Halla
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Fig. 9 Velocity change at the weather station according

to various inlet velocities
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Fig. 10 The change of velocity according various inlet
velocities at the height of 10m
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