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Abstract

In the past, Thai sail windmill was widely used to pump water to the rice and salt farm. Currently, it is
not very popular because it has been still low efficiency and very expensive for first cost. So, Thai agriculturist
makes switch to use the pump from abroad that is more efficiency. Therefore, Thai sail windmill will be got more
popular again so that Thai people will less import pump from abroad, be able to depend oneself, the research is
needful to do for efficiency enhancement. This article is intended to predict the efficiency of Thai sail windmill by
blade element momentum theory (BEM). The prediction results will be compared with the experiment results.
For experiment, the 1 meter rotor used a number of 4 and 6 blades is installed on the pickup trucks. The pickup
trucks would be moved at constant speed 5 m/s and 6 m/s. Then, the torque and angular velocity would be
measured in order to calculate the efficiency. Results, 4 blades case, BEM-SUT 2 model yield prediction nearly
with the experiment results in the meaning of magnitude of Cp maximum, position of Cp maximum and length of
tip speed ratio. 6 blades case, BEM-SUT 2+ model yield prediction nearly with the experiment results in the
meaning of magnitude of Cp maximum, position of Cp maximum but the length of tip speed ratio is not very
accurate as expected.

Keywords: Thai sail windmill, BEM Theory, Thai sail windmill efficiency prediction.
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dT = pU,4a(1—a)Trdr (2.1)

dQ = pU, 4a’(1—a) T Qdr (2.2)

Ylnwﬁ Blade element (Blade element theory)

- o a X o o aa
LﬁumiwmimmmLnﬂmuuulund%ulu 2 46
IuLL@ia: Element ﬁgmmm’mmwma LRSI TH

wisninualasn1sdufiniann Element va3ly

- U,(1—a
d=tan" 0(—,) (2.3)
Qr(1+a)
oa=0p—B (2.4)
drR, = CY'pUrzelTl',r[CI cos ¢ +C,sin (I)] dar (2.5)

dQ = CY'pUrzelTl',r2 [CI sin(l) —C,cos ¢] dr (2.6)
4 y_Bc o
F9 O =— Sun anuanly (Solidity)

27T

Ylnwﬁ Blade element momentum (BEM)
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