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[ CHANGI Tech Co., Ltd" s Flow Analysis Result Report ]

beta(® ) ;

TSR ) generating

(ETea) (AA\%%(E: SF beta(rad) c1 c2 c3 | c4| cb c6 ramda_i Cpmax efficioncy(%)
7 0 0 05176 | 116 | 04 | 5 | 21 | 0.0068 | 9.271523 | 0.451282393 100
7 1 0.017444444 | 05176 | 116 | 0.4 | 5 | 21 | 0.0068 | 8.081269 | 0.392316245 | 86.9336474 | ———
7 2 0.034888889 | 05176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.365076 | 0.345120072 | 76.47541251 Blade Pitch Angle
7 3 0.052333333_| 05176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.30612 | 0.330378094 | 73.2087267 1° B3I LXES
7 4 0.069777778 | 0.5176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.348966 | 0.320520038 | 71.0242727 = =TRE
7 5 0.087222222 | 05176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.415242 | 0.311086056 | 68.93378965 13% ZA =
7 6 0.104666667 | 0.5176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.489035 | 0.301171759 | 66.7368734
7 7 0.122111111 | 05176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.56582 | 0.290521224 | 64.37681332
7 8 0.139555556 | 0.5176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.643984 | 0.279040841 | 61.8328668
7 9 0.157 05176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.722859 | 0.26668816 | 59.09562712
7 10 0.174444444 | 05176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.802128 | 0.253439901 | 56.15993542
7 11 0.191888889 | 0.5176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.881632 | 0.239281064 | 53.0224683
7 12 0.209333333 | 0.5176 | 116 | 0.4 | 5 | 21 | 0.0068 | 7.961283 | 0.224200725 | 49.68080488
7 13 0.226777778 | 0.5176 | 116 | 0.4 | 5 | 21 | 0.0068 | 8.041029 | 0.20819023 | 46.13302747
7 14 0.244222222 | 05176 | 116 | 0.4 | 5 | 21 | 0.0068 | 8.120841 | 0.191242357 | 42.37753553

L7 ] 15 0.261666667 | 0.5176 04 | 5 | 21 | 0.0068 | 8200697 | 017335089 | 38.41295223 | 4
7 16 0279111111 | 0.5176 | 116 | 0.4 | 5 | 21 | 0.0068 | 8.280586 | 0.1545104 | 34.23807414
7 17 0.296555556 | 0.5176 | 116 | 0.4 | 5 | 21 | 0.0068 | 8.360498 | 0.134716108 | 29.85184218
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POWER IN THE WIND= d(DENSITY OF AIR)xD’ (TURBINE BLADE DIAMETER) x V* (VELOCITY OF WIND)’ x C(A CONSTANT)
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32, Tower ZAIZIZ0| M2 HA AR5 14° LIRE.
. ARAREISIE LT Ll Rl Fan AN —&B% B=40ZHR
Tower{BRMARI<L LIS/ DA RBICERESIEDT D (AT —BRRE/REBUVSR)
Wind Speed(m/s) ZARZ= (Tilt angle, X, ° )
6 m/s 1.749° . . . .
e 5 869416667 ° Gross Properties Chosen for the NREL 5—MW Baseline Wind Turbine
8 m/s 3.989833333 °
9 m/s 5.11025 ° Rating 5MW
1? 2;2 76325?;%%2222 5 Rotor Orientation, Configuration Upwind, 3 Blades
12 m/s ~ 84715° Control Variable Speed, Collective Pitch
13 m/s 9.591916667 ° Drivetrain High Speed, Multiple—Stage Gearbox
e s 8171 2Bt 5 Rotor, Hub Diameter 126m, 3m
%%Bﬁiéh |5- 15 m/s 11.83275 _ :
fHm 16 m/s 12.95316667 Hub Height 90m
Crack start point Cut—In, Rated, Cut—Out Wind Speed 3m/s 11.4m/s 25m/s
17m/s 14.07358333° Cut-In, Rated Rotor Speed 6.9rom, 12.1rpm
13 mﬁs 15.194 5 Rated Tip Speed 80m/s
m/s / 5 5
20 m/s ) Overhang, Shaft Tilt, Precone 5m, 5, 2.5
21 m/s ? Rotor Mass 110,000kg
gg mjs Z Nacelle Mass 240,000kg
m/s /
24 m/s p) Tower Mass 347,460kg
25 m/s | Cut—Out Wind Speed Coordinate Location of Overrall CM (0.2m, 0.0m, 64.0m)
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SXZZFHT(Tuned Mass Damper. TMD)7|&0] HEE 20|(F)2| El-F-a4 Z0IE 22|
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(Theoretical maximum of wind power generation efficiency) Cpmax 0.45(Betz Law) 7HX| SLAIZ 4= = ZLHR| KU HRAl 5
AU ZHZAULICL 7| 0IRE EUE 7|127| £& E2(0/= LIX[H0] Y12l A 7H(Blade pitch control algorithm design
development)0| ZE Gl0 &8st &A= 7|7H2 2~3FH22 =S 4~ QUELIC
T5v NI —LARERITL—FEYFHIENBELG L BADBDEEEKETITH L. RARKERORENERDERNR
K{E(Theoretical maximum of wind power generation efficiency)Cpmax 0.45(Betz Law)ET
LTEROERTTSY N IA—LBEETIL—FEYFHIEHO 7L ) X LEEEEIF (Blade pitch control algorithm design
development) N B <, BRILDSE T HIMZ2 3EIERTES,

O ER|7} 2° O|A 7I12X| = EXEIS Min1® ~Max2® (Ultra low vibration Min1® ~Max2® )oi| 2 =22 EfE(Super Typhoon)oll= Sa4
= 082 YUKE 5 USLICE A7 0|]Z AtOIZE(Cyclone), 512|A|2l(Hurricane) LX< St=, =, L&, Tt S SOIAOIRt &
EOLAIOF, AEOtA[OL, QI Ol SHM QFEXo =z 28 - FA[EZ| E & U= UL Y ER4A a3 U™ SHESULICE
A)—m2° Ll EENTUVEUVGBIEIRED Min1°® "Max2®  (Ultra low vibration Min1® "Max2°® )IZ&~>T. &7 &8 R Super Typhoon)IZd
TS9N IA—LDEHENIETHENTES, LEDEHTH A0 Cyclone), /\)4—> (Hurricane) ¥4 iz, &E. E. B
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HhEETSY I+ —LTHS,

O SBARM 7T r—La EE

TMD Self-Blancing Drone ship CHANGI (]
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Tower UP/DOWN Sliding System

TMD Self Balancing System
Tower—Floater joint separation Hybrid—Type

Commercialization Model(A-1 Type) Substation(81X4)(B Type) *
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