1.0  PROPULSION












The engine for the aircraft was set by the rules committee as the O.S. 0.61 FX Engine with the E-4010 muffler. The engine cannot be modified, but the propeller producing the maximum amount of thrust can be chosen. In order to determine the operating characteristics (torque, power, and thrust) of the engine, experimental tests were conducted. The experimental data was corrected to the conditions of a standard day which are 60 deg-F, 29.92 in-Hg, and dry air. The engine was mounted into a Dyna-Torque test stand to determine the torque at various RPMs and thus, the power. Figure 5.1 shows the torque and power produced by the engine for a standard day when subjected to different resistances resulting in a range of RPM. The curves in the figures represent a correlation of a theoretical model to the experimental data. This theoretical model was based on manufacturer’s specifications and piston engine theory from Heywood
.
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	Figure 5.1: Torque and Power produced by the O.S. 0.61 FX Engine
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	Figure 5.2: Data and theoretical thrust curves for various propeller sizes and pitches
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	Figure 5.3: Matched power and thrust for the engine and propeller with theoretical performance at a range of forward velocities



Several propellers were tested with the engine to determine the thrust being produced. Fifteen two bladed propellers were tested with the diameters ranging between 11 to 15 inches. The tested propellers were a combination of wood and nylon from several manufacturers. The blade pitch measured at 75% of the radius varied. The thrust for each propeller was corrected for a standard day and plotted in Figure 5.2 as a function of RPM. Experimental testing showed the propeller which produced the most thrust was 14 inches in diameter with a 5 deg pitch (14x5). The data point corresponding to this propeller is circled in red on the figure. The 14x5 propeller produced 8.91 lbf of thrust at 11400 RPM. The curves in the figure were calculated using a simple parametric propeller model based on the representative blade theory from Von Mises
. Each curve in Figure 5.2 corresponds to a different propeller diameter while any point along a curve is a different representative blade pitch. The representative blade pitch is measured from zero lift. The representative blade pitch of the 14x5 propeller is 12.7 deg, and the model was correlated hereto.

With the models correlated to the test data, the model can be used to determine the RPM that the engine and prop run together using an iterative method. Using the engine and prop matched RPM, the power and thrust the engine and propeller produce together was determined. Figure 5.3 shows these values as functions of velocity. Figure 5.3 shows the thrust at zero flight velocity to be 8.91 lb. This is slightly less than the thrust test result, displayed in the figure by the red point, since the RPM found when matching the engine and prop is 10500. Figure 5.3 also shows that the thrust decreases with increased aircraft velocity. The data produced by Figure 5.3 was used by the performance group to help determine detrimental flight characteristics.
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