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Abstract

Keyword: Wind Power Generator, Performance Curve, Test Platform

I. Introduction

In 2007, The Executive Yuan held a Strategic Review Board (SRB) meeting,
which included the wind power as one of the strategic new energy. The
development of wind energy not only can decrease the dependence on the fossil
energy, but also can reduce the emission of greenhouse gas. Recently in Taiwan,
more companies are devoted in developing and manufacturing the micro size
wind power generators. However, without the explicit international standards or
regulations, the liability and usability of the generators are uncertain.

Based on the above reason, in this research, an on-site test platform for a
wind power generator is established. The test results are thereafter compared with

the data derived form the wind tunnel test to verify its credibility.

II. Research Methods

In this research, three stages of works are carried out, which included:

a. the setup of the testing platform;

b. long time measurement of a wind power generator;

c. comparison of the performance curves between the on-site test and the wind

tunnel test.

II1. Conclusions

With the establishment of the on-site testing platform of the wind power
generator, a long duration of testing data was statically analyzed and was
compared to that derived from the wind tunnel test which was carried out last year.
Some conclusions are found as follow:
a. The starting wind speed in the nature wind environment is about 1.5

~2m/s, which is lower than that in the wind tunnel.

I
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b: Under the uniform wind flow, because the incoming wind speed 1is
steady, therefore, a more efficient power generating rate 1is
achieved. However, in the real environment, because the wind speed
1s unsteady, thus, the efficient rate is lower. For the wind speed
to be 12m/s, the power generating rate on site is 10 watt lower than
in the wind tunnel.

c: Different loadings of the electric resistant on the wind machines will affect the
rotation speed. Besides, under a wind field of a constant speed, continuing
generating electricity will decreased the performance of the wind machine.

d. The on-site test data acquired under the high wind speed (over 10m/s) is
relatively fewer, therefore, for the performance curve of the wind machine, the

coefficient of variation in 12m/s is over 25%

V1. Suggestions

A. Short term suggestions:

a. According to the regulation of IEC-61400, the duration of the on-site test
should be at least 180 days. Therefore, the monitoring of this test should be

continued to acquiring sufficient data.

b. To find out the best electricity generating efficiency, the electric resistant

loadings for different wind speeds should be first discovered.
c. The computer system of the testing platform should be well tuned to increase

the long time testing stability.

B. Mid-term and long-term suggestions:

a. For applying the TAF certification, the uncertainty (error) of every equipment
on the testing platform should be estimated, and the overall uncertainty of the
system should also be calculated.

b. Because the development of the micro-sized wind power generators in Taiwan

is very rapid, thus a steady and reliable testing platform is urgently needed.

v



Therefore, a TAF certified testing platform should be established.
d. With long time data acquisition, sufficient information along with the data from
the Central Weather Bureau can be provided as a reference for the future

testing of the wind power generators.
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HiEnergy Vertical Axis Wind Turbine Power System
Model: DS200

PRODUCT SPECIFICATIONS
General Specifications
Rated Power 200W Rated Wind Speed 12 1oz
Rated Speed 650 rpim Cut in Wind Speed <3 mfs
Cuwt ow Wind|15m/is Swrvival Wind Speed 6l m's
Speed
DimensionsWei ght

Rotor Diameter |1.06m
Rotor Height  |1.52m
Tower Height Mo tower
Total Height 1.52m
Turhine Weight |3filg

Fotar Specifications ]
External Darrieus |3 Blades
Imternal Savonius |2 layers
Blades Material [Anodized
A lurmimim
Surface Treatment P owrder Coating
Axis Material Galwanized  Steel
55400 '

Generator Specifications Power Curve

AC, 3phase,
Cenerator T}]PB Sjmchrnmsm 200% Foseer Cue - Woaod Speed « 5 Fosmr[(Wak ]
FIVG =0
Rated Owmpuwt 2000

Braking System an __-.- . T
Oy speed short cireuit | | o _.- .

Automatic bratking system -_.
gy [MEChEniCE Drurm| | 10 -
Brake '
Operation Conditions * -~

Arhient 104070 B s -
Temperature D 3 1 I )]

Anhient Humidity [95% trax

TR KRR

She
T
<l
= »
oo
=

N
Ty
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*F &% * PRODIGIT =& #14 &1 3350 k33 HFas i EA %

BB FHET bR R iwﬁ&J%mﬁﬁﬁéﬁm'ﬁvﬂ
WER AT R “'L'ré‘bﬁa?lu % T ocay 0 B &5 GPIB/RS-232C /i & %
RS AT PEEE L RS ST S B SR S22

PRHEGNTREHRT A AFHREREY LRERL T EF TG A R

3R T B & 2~100Q 0 2 F 2 4 stk ® RS-232C /i 6 ig Fikshindld 7
é‘i\‘ » H ;“:Fﬁfrhy,.xl IF%[?]A\ 5] & 0—-60V &7 0-360A -

®3-4 PRODIGIT 2 7 3350 # # ¢+ f §t
P;}ij\,}ﬁl : j\lﬂﬂﬁ'ﬂ

boiE 3
BF R BRI AFLHEY FR GILL = 7 4 & hifdhe Az F L b

3o HERIRE S 0~60m/s o & 5 0 &I 359 & F Uk S P b
PR R ﬁznf’_ﬁsﬂ 11 RS232/422/485/SDI-12 & % 875 ¥ 58 » *F7 7 #3x
* RS232 ‘am %}i“ JE—f‘f ‘am ?]fg%j 210 f_vx& T (z‘L ET"’H_'_. é*ﬁ"fi‘fl\?%\» 3-2 #pop o
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CUSTOMER SELECTABLE

Output I, 2 or 4 outputs per secand
‘Wind Speed & Direction or
U and V (vectors)

Units of Measure mis, knots, mph, kph, ft/min
0 — 60 m/s (116 knots)

+i- 2%

Resolution 0.01 m/s (0.02 knots)

WIND DIRECTIOMN

Parameters

Range

Accuracy

Range 0 to 359° — no dead band
Accuracy +- 37
Resalution 1°

ANEMOMETER STATUS

Message supplied as part of standard output

POWER REQUIREMENT

Anemometer 9-30Vdc @ 14.5mA typical

Start up time <| second

OUTPUTS

RS232

Option 2 RS232 + RS422 + RS485 + NMEA*

Option 3 RS232 + RS422 + RS485 + NMEA*
+ 0-5V or 4-20mA

Option 4 SDI-12 + RS232

* NMEA 0183 Version 3

ENVIRONMENTAL

IP&5

-35°C to +70°C
-40°C to +90°C
<5% to 100%

EN 61000-6-2 : 2001
EN 61000-6-3 : 2001

Ingress Protection
Operating Temperature
Storage Temperature
Operating Humidity
MC

m

15 years

MATERIALS

LURAN 5 KR 2861/1C ASA/PC

External Construction

Size 142 x 160 mm
Weight 0.45 kg

WARRANTY

2 years

OPTIONAL FACTORY CALIBRATIOM

Traceable to national standards

ACCESSORIES

44.45 mm (1.75 in) diameter
WindCom - Display & logging software *

Cables

Pipe Mounting

Display

* download WindCom free from www.gill.co.uk
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ial Basic [BAT] - [Forml G25415)]

L] BRE B #HRY FEQ BH0Q @EED HTR EHQ B0 IAOD BEkw RS0 S8
B -HEed:E2RMaoc], 8| NEEER |10 471
G2 =] &5 =l

Tim Response fs String * 20, Responsel As String * 20, Response2 hs String * 20

Tim BResponse fis String * 10, RResponsel #c String, Riesponse2 As String, Text DN fs String, Text_DNL fs String

Dim sp b8 Singls, dir A Sinle, i he Single. Sile Ae String, SFilel 43 String, Taxt SF 14 String, Text SFL e String, Tert SF2 As String
Dim & As Single, v hs Single, W 4s Single, DuiStringd As String, Rl ks Single, Load ks Strim

Exivale Sub Commandl Clickt)
Tiner2.Bnabled = Trie
n

Erivate Sub exit_Click()
Close #1

W&Conml .FortOpen = False
MECanmz . PortOpe Falze
W3Conm3 Portlpen = False
i

End Sub

Private Sub clear_Click()
Textd.Text = "
End Sub

Brivate Sub Forn_Load(

WiComn 1 ConnPort
H5Comn ] - InputLen
WiCawn] Settings
Wiomn 1 Partlpen
Wiomn 2 ConnPort
WSComn 2. InputLen
WiCawn2 Settings
Wiomn? Partlpen
WiComn 3 ConnPort
H5Comn 3. InputLen
WiCawn 3 Settings
Wiomn3 PartOpen

)

1 I EREES
1

“2600,1,8,1"

True
2 RUE
1

560, 1,2,1"
e
‘3350 EFAH

e
H

o

56001, 1

Timerl.Enabled = True
Timerl.Interval 000

Timer2 Enabled = True 'False
Timer2 Interval = 10000 '1000 = lns

Text_SF = Fornat(Date, "yyyy-wn-dd-"} & Fomnat(Tine, "hhnnss’)
Sfile = "D-fabe" & Text SF & " txt*

W3-7 VB Fl#gsfz st
TR KR A2 R

= 555 Project] (RS232-3350-GI1
= E RE

B Forml RS23-GILL-F
[ 1288

=& e 0ls
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Yr R RFERCZZRAFRAES

1295 IEC61400 B # #8484 S fd - 4

- P REpRE R
Bl RER TR AR B AR E TEFRE 300 Bl pEAREE o PR R
HEHHE RPN AR IREF AR AR T b A PEXTER
EEMRER O V- AR EPRER FRFERE- ALEEEF 180
TR A BREEAATE G L0 10 A4 P ek ABRRED TR o AT Y

o

FI* R OFAETHEFRILEERL A B P B p > FHE2- BR
& IEC-61400 345 ek 4 it @ T - o

| d

Bl4-1 P M2 BT TR FRR TR
FH &R 27 ik

23



AR 4 OF RIS RS FE
BRI RTY

Foh @ ER

AR &b EERAAN Y GILL #r2 A hFghde 4 AR @3 > 7R &2
bow &g p] o 30 5 RS232 B RMBR T BET R o PR ARLIE
BIBPRESFLE 0P - Bafhrilio BB E 2 b i T FRFERS
AR RR > D RATE RO M3 N FE AT R AR
AFTACR b R A BT o B2 BB oo

b4 BF T %N R

JAIR 4 BT REE CTRELE R AR BERET T
@ﬁﬂﬁiﬂ$ﬁ$?4ﬁﬁiﬁi’FHEEVBﬁﬁﬁigﬂ TR
WEARET bt f o £ 2 B RS232 Bk 4 BHTIE S TR P
2R RGP ] P R E RIS L F 10 4 B
ERaE SRS UG TE =7 SEE N G I Lo S Ll S AR i X A

Fo8 R FRROES

AEL T - BP R TR AR P RGER S R LR
Foa il AR 4 F RS AT B TR 4 B R RERT 22
e REEAAME IR d PSR UF IR DS-200 hh 4 BT A
BoF AR b S S R RREE TIN5 38msc bR nH L g n
P e iE- e o R4 BB RS R sTE G M T AR b @
PR HERT E DR MR # o

b fORET 0 DS200 H TS AA@ B L o AR S Smis 3
13m/s> o R ari@en &7 U b 4 B~ v i 2 LT L R
s & Sm/s b i T £ 5 200rpm > § b i $1iE 13m/s pEEEE 2 3 1000rpm
BN R RER DT R L KRR ER B TRA S SV

[”kai__lfi]?,m/sfﬁ,&Jﬁ\g%]#vﬁ@P.J 44V o

S

v R
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Steady-state test
T

1100 T

1000

900 -

RPM

600 -

500+

400 -

300

200
4

6 8 10 12 14 16 18 20
Wind speed (m/s)

W42 b 4 88 f R iE 2 b & O W
FAL KR 1 97 £ A TR pER

Steady-state test
T

45

40

35

DC Voltage (V)
N w
w (=]
T T

N
=1
T

5 I i i i 1 I i
4 6 8 10 12 14 16 18 20

Wind speed (m/s)

B4-3h + R PHARETHNTRE R # DY GRE
]
TAL KR 197 & A AT YRR

ST RIRFERCEERIFTHSS
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-
MR d AR 4-4 Hror 0 d Bl T OBRE D AR i PR T A (M
# R R e oo 0 e A R B @

Fi% o B 4-5 5 DS-200 »Tiy Gl h R B RS % o d Bl T U IRAES
Boig P B TS T oo BB L 020

ks
=

Steady-state

600 ! ! ! | ;

400 |-

300

Maximun Power (W)

200

0 : i i

1
4 6 8 10 12 14 16 18
Wind speed {m/s)

W4-4DS-200 h 4 42i% ¢ S
TR KR 9T £ AR yES
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Steady-state test

£ Rl

%

/

L2 hFFREE

0.5 T T

0351

o
w
T

o
[
T

Maximun Power coefficient (Cp)
o
@
T

<
o
T

0.051

W14-5DS-200 b 4 % £
FH KR 197 & Aorhyed
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Compeat \ START \ STOP \
|D:/ab620097077217085520. t ﬁﬁ?ﬁ,?&ﬁé ’F?F'Jliﬂi.ﬁ

Show Save data files

’Eﬁ,uus 11 EX IT
Wind Divection = 296 Degrees

Wind Speeds=5.11 M

S S Rrk-50 BTk
Load = 0N

EE =126k

B :g ?Dﬂft%

& R = 512 SEtR

Clear

= &m0 8% st

W52 FHFF AN GTE S
FA kR AT R
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1T55p ERES

FHERT S0 789 T g mlEg > Fkhp e SR A HER o P
4 8P b i 2 DS200 B 4 HIN TAL o b i T MR EAH 53 2 54
T2 R R b e kM RE 7 7 I8 P FIL T LA Wk W E 0 BARR
7 4R SR T PR o T s ] BT AR i 4 2
AR E 120 B 3 240 RANGER B 0O ReDTARSS G LT 018
2 B b A EERY o
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a0

180
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