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[Abstract]

Because there exist a region in the rotational speed and torque map that the a particular combination of a motor and an ESC
(Electronic Speed Control) can maintain its peak efficiency, identifying this region is important for designing an efficient system.
Firstly the accuracy of the measurement device is verified using the published propeller measurement data. And then, the
combined motor-ESC efficiencies of an individual propeller are measured at a wide range of rotational speeds. With measurements
obtained from a large number of different propellers, efficiency contours are obtained. It is shown that there exist a significant
difference between the measured combined efficiency and the motor efficiency computed using a simple model. In addition, with
the same motor, the combined efficiency can have a meaningful variation depending on the model of the ESC. The efficiency
contours derived from this study will be useful for the design and optimization of electric propulsion systems of an aircraft where

propulsion efficiency is critical.
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Table 1. Specifications of AT2826-KV900
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Fig. 1. Efficiency contour of the AT2826-KV900 motor
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Table 2. Mean error of 9x4.7 propeller between
measurement data and UIUC data

IThrust coefficient Power coefficient

Pusher 2.71% 0.80%

Tractor 7.02% 5.31%
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Table 3. List of propellers

Propeller

4.75x4.75E Speed 300 Electric  [10x8E Thin Electric

6.3x4 Combat 11x4.7SF Slow Flyer

6x5.5E Thin_Electric 11x7 Sport

8x3.8SF Slow Flyer 11x8 Sport

8x6E Thin Electric 12x6SF Slow Flyer

9x4.7SF Slow Flyer 13x8 Sport

10x3.8SF Slow Flyer
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