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Obtaining Motor-ESC Combined Efficiency Map Using a Low

Cost Measurement Equipment
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[Abstract]

Even though brushless DC motors are known to be efficient, there exist ranges of rotational speeds and torques that a motor
can maintain its peak efficiency. In addition, the efficiency of Electronic Speed Controllers is not a constant. This paper
presents a process of obtaining a motor-ESC combined efficiency map using a low cost measurement equipment. First, the
accuracy of the equipment is verified using propeller test data. And then, by performing static measurements of various
propellers, the combined efficiencies are measured for a wide range of rpm and torque, which leads to an efficiency map.
These maps will be useful for the design optimization of electric propulsion systems, especially for applications where the

propulsion efficiency is critical.
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1. Specifications of AT2826-KV900 Long Shaft Motor

Reference Value

K, 900 rpm/V
Internal Resistance, r 24 mQ
Idle Current (10V), i, 22A
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T8l 5. Propellers used for the measurement

H 2. List of propellers

Propeller
APC Sport 4.75x4.75
APC Sport 6.3x4
APC Sport 6x5.5
APC Sport 8x3.8
APC Sport 8x6

APC Sport 9x4.7
APC Sport 10x3.8
APC Sport 11x4.7SF
APC Sport 11x7
APC Sport 11x8
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T2l 6. Motor-ESC efficiency obtained by measuring the propellers
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2 7. Motor—-ESC efficiency map by measurement
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