Q0
9P
Z
LL
m

Go Back

ﬂ’]iﬂit‘g&l’éﬂj’] mIteIatnawaINuUAIlEInelng a3 7

3-5 WOmNA 2554, 139U38 Phuket Orchid Resort and Spa Wanziw 3awianifia

mﬁm‘n:ﬁﬂizawEmwsaumsﬁwmugoqmaﬂuﬁ'aﬁuau

uae {1216 20 Alatae

Analysis on Maximum Rotational Speed of 20 kW Wind Turbine Blade Performance
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Abstract

The objective of this research is to analyze the
performance of the blade shape affected to the tip speed ratio of
the 20 kW wind turbine rotor. Two rotor characteristics were
analyzed; firstly the root and tip of the blade fixed angle of 8
degree and others blade tip reduces to 2 degree of pitch angle.
The model is reducing in the ratio of 1:15 which is the blade
length from 12.30 to 0.82 meter for this study. The results from
the test rig shows that at wind speed of 4 m/s perform 560 rpm
which is approximately tip speed ratio of 7 for the second blade
configuration. The results of this study shows that the blade
configuration of 8 degree pitch angle at root to 2 degree at the tip
is higher about 9 % in the rotation performance on every
incoming wind speed, suitable to be used in low wind speed

zones.
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o Py = wasnuwlnih i ldanisiua (watt)
P = ManunwILLsIeIaNea @25°C (1.225 kg/ms)
A= Aufinnevasluia (m)
Vo = ANMULTIUN N UITILAZNIA1%a8N (M/s)

Cp= azBNTnInaasninuau

2.2 M9LinYaINII8N UaLLIINAN(Lift force and Drag force)
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Lift force

Airflow Pitching moment

Drag force
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20 x 10° W = 0.5 x 1.225 kg/m” x A (mr’) x V° x Cp
=0.5x1.225x (r’) x 9° x 0.35
20x 10° W =490.717 x 1

a9t r Aasadlunavuddrr = 6.38, ~ 6.40 a3 W V=9
m/s waldauevassailunsin Ae 6.40 Was wdIRRIUITAL
MIRUABUENAL (Cut in) 1o X =7,V =2 m/s, R=6.40 LaIAT

7 = ((6.40 x 2 x TT x N) / 60) / 2
N = 20.89 rpm = 21 rpm

AMUAINITUAEAT

wnIngasmaluladnousnasyyd
445. vy



Go Back

ﬂ’]iﬂit'};&la“ﬂ’]ﬂ’]ﬂﬂ%ﬂ‘ﬂ’]F_IWé‘\‘ld’]ul,LﬁdﬂitmﬂvLﬂf_l avs 7

3-5 WAy 2554, 133uTw Phuket Orchid Resort and Spa Wianziw 3awianifia

aattusauNUszanm 21 soudawivuiaIasiia Wil dasd
LsdanIAH R sanenazinlfiaTesBandassuufiannnTaas
WandanuszuUaa§d 50 Hz, 3 phases & hufafianuiian 9

Lms@ia%mﬁsaumsﬁ’m’mmaaluﬁ'sﬁmzagjﬁ

7 =((6.40 x 2 x TT x N) / 60) / 9
N = 94.04 rpm = 95 rpm
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Wind Speed Blade Type 8/2 Blade Type 8/8
(m/s) Speed (rpm) Speed (rpm)
25 325 302
3.0 415 389
3.5 505 463
4.0 563 500
4.5 611 543
5.0 722 659
5.5 785 735
6.0 894 786
6.5 978 923
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Blade Type : ...8-2.......

Wind [Test No| 1 2 3 4 5 Average
Speed Speed | Speed | Speed | Speed | Speed | Speed
(m/s) (Rpm) | (Rpm) | (Rpm) | (Rpm) | (Rpm) | (Rpm)

max | 416 | 442 | 416 | 440 | 464 436
2.5 min 260 | 170 | 207 | 210 | 213 214
Aver. | 343 | 306 | 312 | 325 | 339 325
max | 577 | 586 | 552 | 566 | 335 563
3 min 209 | 316 | 250 | 305 | 258 268
Aver. | 393 | 451 | 401 | 436 | 397 415
max | 669 | 654 | 631 | &34 | 636 649
3.5 min 361 | 347 | 277 | 403 | 415 361
Aver. | 515 | 501 | 454 | 529 | 526 505
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