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Abstract

This dissertation is focused on the design improvement and development of the Thai
horizontal axis windmill intended for water pumping coupled to a water ladder pump
and Archimedean’s pipe-screw pump especially for low head high volume of open farm
pond. Laboratory scales 1.0 meter diameter wind tunnel tests were conducted to assess
the aerodynamic performance of Thai sail rotor model (TSRM) and the performance of
characteristics of Archimedean’s pipe-screw model (APSM). A family of Thai sail rotor
model systems were manufactured with four, six, eight and twelve arms. The tests on
Thai sail rotors are conducted in an open jet wind tunnel with a wind tunnel outlet
opening of 1.2 meters in diameter. Experiments were carried out to optimize the
different parameters like degree of solidity by varying the number and the size of the
sails. The optimum power coefficient (Cp) for the Thai sail rotor model is TSRM 12B-TO
of about 0.16 at trip speed ratio of 0.9. Archimedean’s pipe-screw model testing were
conducted to assess the performance of water pumping. A model of pump has been
manufactured, 1.0 meter long with the blade small rubber tube was constructed.
Experiments were carried out to optimize the different parameters by varying the pitch,
rotation speed of the pump shaft, intake submergence, slope angle and the size of the
blade. The optimized pitch of Archimedean’s pipe-screw is 1.4D. These outputs were
considered for the development the of prototype of the new generation of Thai sail
windmill for water pumping to water ladder pump and Archimedean’s pipe-screw
pump. In the large scale, there were twelve triangular sails sweeping a circle of 8 meters

diameter. In the construction of this windmill all efforts were made to maximize use of



materials and parts available in the local market. The construction cost of material and
parts is 150,000 Baht excluding the cost of machining and fabrication. The result of
performance tests of the prototype of Thai sail windmill coupled to water ladder pump
have indicated a water pumping rate of 8.04 - 49.58 m*/hr at head of 1.0 meter under
wind speeds of 1.5 - 4.5 m/s. It was found that the curves for the prototype of Thai sail
windmill coupled to twelve Archimedean’s pipe-screw pump of wind speed and the
discharge of was increased depending on wind speed. The discharge amount varied
between 9.56 — 38.23 m*/hr at head of 1.5 meters in wind speeds from 1.0 - 5.0 m/s.

Keywords: Sail windmill/ Wind power/ Water pumping/ Archimedean’s screw pump/
Wind pump
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