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40m

40m

TETYLY

EIETILTHSAY

EFEFEHEMEmTE =94.13 m?
BEE HetR-BERHEE -t UHERR
SER204E (R - T AT AE
EILIBS D&% = 4 HE
EINIEBOEE=4m
BENDEZE=39m

EL 1O

1EHY-YDKREHE
=100 m2(=10 m %X 10 m)

I$ EJVIFEDREFE = 400 m?

I$ EIEE=40m
|_J}> 40 %

Specification of AEOLOS 50kW class wind turbine

Rated power 50 kW
Cut-in wind speed 3.0m/s
Rated wind speed 10 m/s
Cut-out wind speed 25 m/s
Rotor diameter 18 m
Hub height 30 m
Total height of wind turbine 39m
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EJTiE:10mx40mx40m, EJLBIAE () 190, 135, 180°
EIERE:40m, EJLERE: /XIVIK, EJLE:2

40 m
80 m ' le—>{"
: : 40 m 10 m
[ ]
Z =
>| 10 m
520 m _ ..
y<—T Calculation conditions
1 Density of wind [kg/m¢] 1.166
Temperature of wind [K] 293
Wl nd Pressure of wind at inlet [MPa] 0.1
10m ——— .
660 m 40 Kinetic viscosity of wind [m?/s] 1.56 X 10"
m /(L Velocity of wind at inlet [m/s] Ug X (2/30)0%
40 (U,=3.00~12.00)
m 135 . Turbulent flow model RNG k-& model
i i i ildi V = (0.41 X |y|)°25U @
20'm, 30 m. 40 m Slip on side wall of building ( Iyl)
Turbulent energy [m?/s?] 0.025@
y Dissipation rate [m?/s?] (1.58%10%)/z
4 ¥ Calculation state Steady
> X 520 M OREEHREOTHETIEROARTOL keETIL

[CEHHIESZaL—Pay
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a=90°

Main wind flow direction

()

NW
WNW ENE
\WY E

WSW ESE

SW
SSW S SSE

SE

>

a =135, 180°

Main wind flow direction

SSW S SSE

Wind flow direction

x direction wind velocity U [m/s]

y direction wind velocity V [m/s]

Main wind flow direction (N) U, X (2/30)0% 0
NNW, NNE U, X (2/30)%-25 x U, X (2/30)%-2 x
NW, NE U, X (2/30)%% x cos45° U, X (2/30)%% x sin45°
WNW, ENE U, X (2/30)0%5 X c0s67.5° U, X (2/30)°%5 X 5in67.5°

ELRISHRALLGNE

AN DBEISHEBICHATELGWLERE




BORBHARTHGE

—~ BEOSAEOFEYREU, , DEH
xARBERUDZRAEEEDEANIRILF—QZERDHD

Z B EDxA R REEY,  ZROD

{2

N oA
- L
SREOYAAFEHEEY, EREITRDS

<~
FEEOKEEEHEZ U, , EKDB

2 2
Uph ave = \/U ave T Vave




BAORBHATHGE

;

Uy, ave =3.00~10.00[m/s] 0D B ’ﬂﬁﬁ’ﬂ?’f*ﬂ’m
E =59.075U,, ,,.5-62.619U, ,,.>-33.433U, .. BEAEEHH
2— _
R2=0.999 S s /
Up ave =10.00~19.00[m/s] 5 /
O)H% § 30000 /
E=-793.94 U, . +61012 & /

R220972 0 5 10 15 20
Wind speed Uy, ., [M/S]
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a — 135° U, (mis) 30 20

XIL () Unawe/Uo() P (W)  Upae/Up() P (KW)
U (mis) 1.25 1.09 1.29 1.09 3.56
- 1.875 1.08 1.24 1.08 3.45
12 25 1.05 112 1.06 3.24
© U, (m/s) 5.0 6.0
X/L(') Uh,ave/UO(') P (kW) Uh,ave/UO(') P (kW)
? 1.25 1.09 7.52 1.08 13.23
6 1.875 1.08 7.30 1.07 12.84
o 2.5 1.06 6.86 1.05 12.08
[ U, (m/s) 7.0 8.0
] XIL () Unae/Uo() P (KW)  Upae/Up() P (KW)
o 1.25 1.09 22.34 1.09 34.12
l 1875 108 21.69 107 32.18
— 2.5 1.05 19.83 1.04 29.41
U, (mfs) 9.0 10.0
. . .. . XL (- Up ae/ U (- P (KW Up ae! Up (- P (KW
Figure. Contour of wind speed U distribution 1_25,) e L 4é_01) s L 52(_39)
around buildings at z = 30 m on X-y cross section 1-28;5 182 ﬁg igg gggg
] o . . . . .
(=135 ,4=0" ,U,=10.0 m/s) U, (M) 110 12.0
x/L (') Uh, ave/ UO (') P (kW) Uh, ave/ UO (') P (kW)
. 1.25 1.08 48.01 1.09 52.39
L (Representative length) = 16 m 1875 1.06 45.27 1.08 52.48
2.5 1.03 41.37 1.05 52.68

FRMABARTIE, ELMEZRAELTCRERNVESILERLFOND
U [BREL, EILEBED A DU, 4T KEL
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EIJILHE135°

U (m/s)

y

L«

Figure. Contour of wind speed U distribution

Table Comparison of P under different b conditions
among a=90, 135and 180 ° (U, = 10.0 m/s, x/L = 1.25)

5(C) 22.5 45 67.5
a(C) P (KW) P (KW) P (kW)
90 5.29 0.62 -
135 5.29 1.26 0.21
180 5.34 0.21 0.37

around buildings at z = 30 m on x-y cross section

for angular inflow condition
(¢=135° , B=45° ,U,=10.0 m/s).
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[ARTOZRT 5 wy 1R BORART—% (R - A

(2010~2014FE DT —4A{EF)
it (£R81 7T —54F Ah)
EEREE™
FRTEHh  #ERE . JL#E37E455, BE RF140E 280
FLRETDHE £ :2.6m

BERITIENTBE0mEEE mm) RELHE

e

0.25 UO:/\7‘%‘C‘<30m0)JELi$[m/s] (=1L EEL)
U=U, X (z/30)* 2=26m (BEBHOBE)

U: #7813 s TR o = BLED EAME[m/s)
Ref: E. Firtin et al., Applied Energy, 88, 4097-4105, 2011

Q , U,=U/(2/30)025
AR D—i =t »
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 (EFRRERLA) . PaREgPe, o8, ddbdE, ders, JEdeds, db, JEdEER)
Time (h) U (m/s) Wind flow direction Corrcted U, (m/s) Power output P (kW) Power energy Q (kWh)
1 3.8 10.93
2 3.2 NW 5.0 7.52 7.52
23 0.8 NE 0 0 0
24 4.5 N 7.0 3.89 3.89
NWHSRNRALI-GEDHIEAERERICEIANREEBEHAKWIDRELY
U, (m/s) 30 | 40 | 50 | 6.0 | 7.0 | 80 | 9.0 |10.0 | 11.0 | 12.0
x/L =1.25 1.29 | 3.56 | 7.52 |13.23|22.34|34.12|48.01|52.39|51.58 |50.83
Mo REMNRALIZGEOREHERZRICISANREL AKW]IDREFELY
U, (m/s) 3.0 | 40 | 5.0 70 | 80 | 9.0 |10.0 | 11.0 | 12.0
x/L =1.25 1.00 | 2.81 | 5.99 17.95(27.47139.85|52.93|52.12(51.21
W-NOSBEMNTRALI-GEDEIESH EHERICLLBANEBH A KWIDRELY 12
U, (m/s) 3040 | 50| 60| 70 | 80 | 90 |10.0| 11.0 | 12.0
x/L =1.25 0 0 |118 229|389 |6.10|8.99 |12.67|17.22|22.74
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REBFHEOLER

EATI-REETLLSE

ENICEREBRELEZGS

a () January (KWh) | February (kwh)  March (Kwh) a () January (kwWh) | February (kwh)  March (kwh)
) 8044 5545 6978 90 14900 13220 12696

135 8193 5734 7216 135 15898 14608 13367

180 5512 5940 9516 180 14408 12249 12022
a () pri May (KwWh) June (kWh) a () April (KWh) May (KWh) June (KWh)
2 6430 3417 1033 90 11212 9004 936

135 6685 3826 1034 135 12164 9954 958

180 7608 6100 855 180 10376 8563 843
a () July (kwh) August (kwh) [September (kwh) a () July (Kwh) August (Kwh) | September (KWh)
2 354 333 1412 90 4761 5223 3953

135 361 341 1518 135 4833 5438 4258

180 299 1600 1177 180 4418 4824 3792
a () October (kWh) November (kKWh) December (kWh) a () October (kwh) November (kWh) December (kwh)
0 4993 4969 8086 90 7506 8756 13866

135 5367 5037 8342 135 7905 9130 14719

180 3294 3634 3604 180 6980 8158 13020
a () Year (kWh) a () Year (KWh)

90 51595 &) 106034

135 53655 135 113233

180 49140 180 99652

* fER™, FHLIhia

N FE

=RENEX

*x EEW, EFHLWThtae=135 TEERRBEENERK
* ZOANBEIYREEHEKX
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EETORRSfHT—2(X£:18, £:88) EHORESET—2(X:18, H:88)

0.25 0.25 0.25
~ 02 ~ 02 ~ 02 = 02
> = > >
5015 $0.15 § 015 &0.15
=} > =] =]
g g g g
=01 L o01 T 01 01
0.05 0.05 0.05 0.05
0 0 0 0

mmmmmmmmm z2zzzzz32 ZUWWWwwww o222 ZUWWWwwWww o222 ZUWWWWWWOZIZIZIIZIZ
zzzzzz T RIRY) Zz = zZzz n n 9 R == zzZz [ D »h D >z zzz [ PR R =z
z2 W ¥ P2 ez 532 z w49 9Tz £°Z z W w2z §°% z W w2z £7%

* ZOAVELIYRERBHNEKX
» fEEth, FHLIThLERERMITILTE(NW)

» EETDLADOEAMIZWNW, 8D EREMIINE
EFEHO1LAOEARIEW, sSADEEMIESE

* BZET, EhHULvFhite=135" CTERREBHESEKX
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HREBEAEND—BREDOHSERI0OFHEFEOTKRLT, 1HELEYD
— B REOEBHEEEZEHSEIILETIL2HES (801 ) (2

2010~2014££0>5£ﬁFaﬁa>11ﬁm%T_U(DZIZi&JEjJ%EE[Wh] (1 HORRBIZES), A¥H)

(1);:“http;:7/WV\;§/;v.tep;Eo.cotjp/forecast/index-j.html
(2): BRTANF—FT, [EERARENEABOFTEEE#ET ]
(3): BRI HAILE—F, [THILF—E82013) 15
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Power energy, ne rgy demand (kWh)
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=s=Energy demand

+ Self-suffidency rate(wind)

mmWind —#—Energydemand

+ Selfsufficiency rate(wind)
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~#=Energy demand

* Selfsuffidency rate(wind)

mWind —#—Energy demand

* Self-suffidency rate(wind)
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