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THAL SAIL-WINDMILL/ EFFICIENCY ENHANCEMENT/ COST REDUCTION/

TOW TESTING/ CFD AND BEM ANALYSIS

Tens of thousands of Thai sail-windmills (TSW) were once widely used for
pumping water for agricultural purposes in Thailand. The blades of TSW are curved
towards the downwind direction. These curves are important which can produce lift
force and transform it to torque later. The TSW-blade using canvas is a very good
technique, which can make lifi force and torque very simply and cheaply.
Unfortunately the average efficiency of the original TSW had been only about
10-17%. From the past until now, there have been only a few research and
development for TSW so that they are still very less competitive and have been now
replaced by imported small pumping diesel power plant. For now (2016 AD.) only
a few TSW survive in Thailand which are used on salt farm fields only in the
Samut Songkhram Province. However, TSW still has some advantages such as giving
clean energy, no noise pollution, no risk of being stolen, and they are culturally
beautiful. If we could do research and development to enhance its efficiency and
reduce the cost, it may come back again which does not only get a cheap and clean
energy, but also it may become a new tourist attraction. The objectives of this research
were to enhance the efficiency of TSW by various means namely: Computational fluid
dynamics (CFD), Blade element momentum theory (BEM) and experiment. Afier

along theoretical, numerical and experimental analyses, we found ways to increase



TSW efficiency from about 17% to about 35%. Furthermore, we changed the TSW
rotor orientation from the upwind type to the downwind type (passive yaw control).
It was found that the efficiency of the downwind type was slightly less than the

upwind type but the cost of construction could be reduced significantly.

School of Mechanical Engineering Student’s Signature

Academic Year 2016 Advisor’s Signature






