Calculation of loaded motor rpm

Basic Motor and propeller equation’s:

A dc motor can be described with the following parameter:
R... Resistance of motor winding [Ohm]

lo... No load current [A]

Kv.. Motor velocity constant [rpm/V]

Output power of motor:

(1) Pout = (U/R-I)*R*(I-10)

U... supply voltage of motor
l... motor current

Shaft speed of motor:

(2) rpm = (U-I*R)*Kv

Propeller input power:

(3) Pprop = (rpm/n100)"3 * 100 W

n100... is the prop speed [rpm] were the prop has an input power of 100 W.
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To obtain the loaded motor rpm, Pout = Pprop mustb e solved

Result is:

(4)

Motor current:

With (2) we can calculate the motor current:
(5) I = (Kv*U-rpm)/Kv/R

Motor efficiency:

(6) n= Pout/Pin
with (1)

(7) N=1+10/(U/R)-I/(U/R)-Io/!
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N100 values for Aeronout Props:

http://www.aero-naut.de/produkte/flugmodellbau/flugzubehoer/luftschrauben/classicprop.html
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