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ABSTRACT

This research aims to study, design, construct, and test a propeller turbine for generating
electricity from simulated building wastewater with head within 4 meters. According to the
methodology used for calculating the appropriate size of the turbine, the mathematical model was
established as regarding to the Euler theory. In particular for the input values used in the
mathematic model of this research, the initial parameters were firstly set as following: the
constant head and outlet flow angle values of 4 meters and 90 degree, the runner radius values in
the range from 0.05 to 0.5 meters, the ratio of hub and runner radius from 0.3 to 0.7 and the flow
rate, runner speed, inlet flow angle of less than equal to 0.04 cubic meter per second, 5,000
rounds per minute, and 90 degree respectively. As a consequence of the computation, the output
results gained were subsequently filtered by the suitable ranges of three output variables,
involving the specific speed in the range from 380 to 720, the peripheral velocity factor from 1.4
to 2.0, and the inlet blade angle from 20 to 80 degree. Regarding to the computational results

from the mathematic model, the final outputs of design values were generated, including the



runner radius of 0.05 meters, the hub radius of 0.02 meters, inlet blade angle of 27 degree, outlet
blade angle of 20.6 degree, inlet flow angle of 55 degree, and outlet flow angle of 90 degree.
After obtaining the design values, the shape of the turbine between the inlet and outlet of the
blade was then calculated and analyzed through the Blade Element theory. In addition, the guide
vanes and the spiral casing were designed. As a result of computational processes, the designed
turbine prototype and the other devices were constructed, according the result values mentioned.
Eventually, the turbine prototype was test through connecting with 1,000 Watts A/C generator.
Indeed, the artificial head was simulated by water pumps and then tested with electrical load. As
the result from testing the turbine prototype, the maximum electrical power of 224.65 Watts was
generated, at the overall efficiency of 27.49 percent, operating at head of 4 meters, runner speed
of 967.70 rounds per minute, and the flow rate of 0.0208 cubic meters per second. In evaluation
of the testing result, there was the deviation from theoretical calculation about 5 to 10 percent. For
the economic analysis part, as the application of this designed turbine used in Maharaj Nakorn
Chiang Mai hospital, there was estimated that the turbine has the capacity to generate electricity
up to 5,483 baht per year, compared to the fixed equipment construction costs of 40,300 baht,
with the rate of return at 9.25 percent in 20 years period. Therefore, this application provides

positive returns.



