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Efficiency Comparison of Pan Type Model in the Vertical Axis Wind Turbines as

Lenz Il Type in Wind Tunnel Model using Design of Experimental
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Abstract

The purpose of this research study design, build and test the performance of wind turbines to
the shaft. Wind speeds in the range 2.5 to 6 m/s for use in the region of the country. To generate
electricity in Insufficient areas. Wind turbine shaft model is scaled down to 1:7 as performance
testing in a wind tunnel model with wind speeds up to 6 m/s wind turbine shaft model is created
using the pan for Lenz Il has. Cord length is 20 cm long, 21.4 cm radius of the body of the 20 cm fan
in the amount of 2,3,4 rotation of the instrument used to measure the speed of light. Then the data
obtained from tests in a wind tunnel model to design of experimental. Using Minitab Release 14
functions in the DOE Factorial Design to compare efficiency between aluminium and zinc material.
The evaluation result is aluminium material has suitable more than zinc material. It was found
number blades optimum of aluminium material for wind turbines of this type is a type 4 Lenz Il at

439 rpm / min at a wind speed of 6 m/s.
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Hadumanasssuuvassdadaiiieviinisneinsalfeya ndwmareuszavsnmnsiavsuuiaestaian
wansa anmsneansal deyaiildannsmeaeutaguazian Aluminium lusedutisddey o= 0.05 wut
Hadevis 2 Ao Anusiauuarsualuiniinae sareuifiseutesuuuaesiiuauil P-value tosndn
0.05 uariimandesiuvesieyadio R-Sq = Yeway 97.69 R-Sqlad)) = Fovay 96.92 Fsarfildunnindovas

80 patiuAbnaadianuuwdeie Wiluldlunisadunddeseldla [9] demnsied 1

M990 1 : wansnensaldeyaUsyansannsinnuvedluuTaeiaiuawana wila Aluminium

Estimated Effects and Coefficients for RPM (coded units) Aluminium

Term Effect Coef SE Coef T P
Constant 311.11 3.714 83.77 0.000
Speed 97.55 48.77 3.714 13.13 0.000
Blade 97.72 48.86 3.714 13.16 0.000
Speed*Blade 61.05 30.53 3.714 8.22 0.000
Ct Pt -66.71 6.848 -9.74 0.000

S =12.8653 R-Sq=97.69% R-Sq(adj) = 96.92%

v o

4.2 InNsnensaiteyailannmmeaeuianuszinm Zinc TussAutvddny d= 0.05 wui1 Jade
W4 2 Ais AnuSranuazsuluiniinase sns1nusiseuTILUUTIaestsiuaNd P-Value Yosnin 0.05
wazdlaudesiuvestoyafio R-Sq = Sewar 99.46 R-Sq(ad) = Sesaz 99.28 FeAilauinnindesay 80

fatuAnlAelinnuundeie dnlUlglunsafiunuiseselule [9] famsnen 2

AN5197 2 : mami‘wmﬂiaﬁaaﬂamzﬁw%mwmiv‘mmmmquﬁwaaﬁaﬁuamwmﬁq ¥Un Zinc

Estimated Effects and Coefficients for RPM (coded units) Zinc

Term Effect Coef SE Coef T P
Constant 149.92 1.376 108.92 0.000
Speed 115.83 57.92 1.376 42.08 0.000
Blade 52.17 26.08 1.376 18.95 0.000
Speed*Blade 13.50 6.75 1.376 4.90 0.000
Ct Pt -16.72 2.538 -6.59 0.000

S=4.76795 R-Sq=99.46% R-Sq(adj) = 99.28%

4.3 navnaediildainnisesnuuunismaaes Inslusunsy Minitab Release 14 Tunsvageu 2 Jade
Taoluilerdu DOE wuu Factorial Design Tawnudnianuszian Aluminium fnaneufivszea (Response
Optimization) #isnwauluin 4 Tuie wardnsanudian 6 m/s Tnefidaufiaonelasiu Desirability) 7
0.96718 Ingnlumnadananlndifssiv 1 fodwavestoyaiiniunindefioaunsanluldvels [9] ned

eazBenfanINg 7(n) Tanuseian Zinc dnanauiiivangay (Response Optimization) Md1uuluiia 4
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Tuim wardnsianusiad 6 m/s lneilaanuiisnalasiy (Desirability) 91 0.88148 TngvialunmnAsanan

IndiAgeiu 1 fedwavesdeyaiianuieioanansaihlulddels [9] nefistwaziBeadanini 7 (v)

S Response Optimization &' Response Optimization
| ad[5alt4] o] 1o (]2 ||| | dlali] o 1] o]0 [m]]
; Speed Blade i Speed Blade
Opt[')ma' Hi B0 40 Opttl,mal Hi 8.0 40
cur 5.0 4.0 0.ag14s S 6.0 4.0
0.96718 [, 9 50 50 Lo 2.50 2.0
RPM RPM .
. Targ: 230.0
L ]
':/'aX'm;m o . . y = 240.5667 *
¥ = 439,200 d=0.88148
d=0.96718 o
o o
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