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Abstract Thanks to the characteristic of high-rise buildings, the increase of wind speed according to the height of a building

makes it possible to use high wind power resources, many countries led by some advanced nations are recently making

steady and persistent effort in introducing small wind turbine systems as a step to lower electric power load in high-rise

buildings. The aim of this research is to propose an optimum application process of a small wind turbine system in high-rise

buildings. To achieve this goal, the case studies on the applications of high-rise and tall buildings were conducted and the

best application among them was selected. On the basis of the case studies, an application process was proposed.
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Table 1 A consideration for small wind turbine
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application

Category Consideration Factors

o Wind Velocity ° Wind Direction
Location ° Maximum Wind Velocity

° Wind Velocity Distribution
Building ° Pr'essure Distributi.onl

o Airflow Characteristics

Small Wind ° Small Wind Turbine System Detailed

Turbine System

Standards
o Noise, Vibration, Loads

188

w
N
=
0z
]
Mo
10
kl
o
0
k>

et fo
R0
B
k1
o>
>
9,
>
fo,
rl
1
ol HE

kl
[y
o
i
o 2
N N
(2

ofy Mo [
N

M fo

F_SH: S

>

y Jot

T P
N h
FoETL
K Jm
A, o
o
BN
o
2

oo
=)
©
X
B~
ot

A5}

=
il
1o
jins
e

o o
R
>

i 2 e

o &

o
Jot —
£ o
'

rlo

ol
dp
o,
Lot

f

\r

X
ol
Hox ¢

0%

(3
o

i

e

QL

v
10 n

o
O

gl
d
L
:OL_',

o]
)

w
w
b
= o
oftl
n
=
>
|>
o
1o

ox F
off ofj
&N
o (o
2
O_>C4 :lo m
o w
o IS ot
o
X o
r (
lﬁ oM.
N
N
17
i)
N
i
o

>
[>
T
o
= ol

> b S
=
rlr
>
[
uj
l:op
o
=
o

Rt
N
)
~ ﬂllo
o N
il
A o
=
B~
ol
Je!
)
1
2
>

i)
z
o
il
al il
%0,
N,

Jm ox
ofr
5 -

3
0,
2L
=2
ot &
2
~

ol
o P

o
7hE] 7] w23k e 2 oA uk o]
| 25 ARSI $Ask=d o H o] Aok
A M= el A Aleu#] 2 A Aoy
- HEEAY AldatE] A7z 13 A
, Al2gke] MAu|AAZ]E, IEC 61400 Al
AAE AYZT YA 2] A
1 F 1489 AF7IFEE 1H8 AR

N
N

NOE T OO0 o

o W jo ]
9
ofo

=
i ofN n® X Md
e

fakal
- =
Fi
(o]

N
kﬂi{

i)
N

S

CRRERES
At

3.2 1 F HAENAMe LHSHUNMAIAH ME
T EAMA Aot

=
ok A8 WAL A bsd BARA, 4873
WA, A8 et AE WA A T
A48 7Ved A7k WA o AR o A
A

)
4
EEE R O

r (%]
il
X
=
ko
1o,
=
ox

ot ofel o
o i
o
z
2\
>,
),
i)
%
oo
N
N
of
oX,
o
fany
S
(<0
ol
Ir
L
)

i)
o

O, ol offf ot N,

?N

o

b
1°Hu§rj(j'
>J>ﬁ~
-Io_roborlr
9o =
rOOT,

oo
ot
e
ot
g
N

U oo o
off M
e

By

<

R D )

mE 2% oo i &Ly
ol 12 ko

b o

o,
[-4>~
o
N
o2

ol
o



Buildin_g Selection

Building Analysis

Step 1.
Applicability Summary | ! Site Analysis
Assessment
Climate Analysis
Weather, | Wind Wind
Data__! Velocity, 'Direction
Wind Environment
Assessment
CFD Wind Tunnel
Simulation Test
Step 2. Allocation Allotment
Application Electricity Electricity
Plan Analysis Allocation
Installation Spot
Selection.
CFD Airflow
Simulation Analysis
System
Selection8Arrangement
Certified Arrangement
Product Plan
Application Assessment
Step 3.

P Energy Environmental
Application Production - Performance
Method
Review

Application Method
Deduction

Fig. 1 Small wind turbine system application process.
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Fig. 2 Case building surroundings.

Table 2 Wind direction and velocity of Yeongdeungpo
(80 m)

Annual Spring Summer Fall  Winter

Average
Wind 377 m/s 40 m/s 3.8 m/s 3.4 m/s 3.5 m/s
Velocity

Over 5 m/s
15.69 1.59 15.99 19 10.8¢
Rate(%) 5.6% 31.5% 59% 8.1% 0.8%
Wind w w E NW
Direction
Wind

Direction  22.9% 30%  20.1% 21.8% 26.8%
Rate(%)
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Table 3 Maximum instantaneous wind speed of Seoul

Date Maximum Wind Velocity Wind Direction
2006. 03. 04 20.2 m/s SWS
2007. 08. 09 18.7 m/s SW
2008. 04. 25 19.7 m/s SW
2009. 02. 13 20.1 m/s S
2010. 09. 02 21.6 m/s SSE

Table 4 Wind velocity of Yeongdeungpo by height
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Table 5 Simulation Boundary Condition

Boundary Condition

Space Three Dimensional
Motion Stationary
Material Gas

Flow Segregated Flow

Equation of state Constant Density
Time Steady
Viscous Regime Turbulent

k—e& Turbulence

. Wind Wind Wind Wind
Height Heigh Heigh Heigh
c1s Velocity eight Velocity cight Velocity cight Velocity

M vy ™ e ™ s @ s

10 1.70 110 4.14 210 478 310 5.15
20 240 120 423 220 482 320 5.19
30 282 130 431 230 4.87 330 521
40  3.12 140 438 240 491 340 524
50 334 150 445 250 495 350 527
60 353 160 451 260 498 360 530
70  3.69 170 457 270 502 370 532
80 382 180 463 280 5.06 380 535
90 394 190 4.68 290 509 390 537
100  4.04 200 473 300 512 400 5.40
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Equations (RANS : Reynolds-Averaged
Navier Stokes equations)
Velocity 1.7~5.4 m/s
S
Wind .
- QG
= i

Fig. 3 The analysis of case building complex.
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Table 6 Annual power consumption of case building

Annual Annual Annual Annual
Power Power Power Power
Consumption Consumption Consumption Consumption

(Lighting)  (Mechanical) (Others) (Total)
(MWh) (MWh) (MWh) (MWh)
9,269.6 14,804.7 9,269.6 33,3444

Section8 9 10 1

Section 16

Wind

Section 15

Section 14

Section 13
Section 12

Fig. 4 The analysis section.
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Fig. 5 The analysis of section 1~section 7.
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(a) Section 8

(c) Section 10 (d) Section 11
Fig. 6 The Analysis of Section 8 ~Section 11.

(b) Section 13

(c) Section 14 (d) Section 15

(e) Section 16
Fig. 7 The Analysis of Section 12~ Section 16.
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Fig. 8 The optimum install place of small wind
turbine.

Table 16 Specification of small wind turbine

Category Specification

Nominal electrical

k
power generated 3 kW

Rotation Axis Vertical Axis
Rotor diameter 4 m
Turbine Weight 680 kg without tower

New - Renewable Energy Center
in the Korea Energy Management
Corporation

Certification
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