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Abstract : The application of multicopters using a battery is limited by the short endurance due to the low energy
density. A propeller is one of crucial components that determine the performance of the multicopter. In the present
study, a systematic method for predicting the endurance of multicopters is described. Propeller performance database
are constructed using the data from UIUC Propeller Data Site. Using the ‘trendline’ function of MS Excel software, the
performance of the commercial propellers are represented as a function of polynomials. The multicopter’s endurance is
computed iteratively using Peukert’s Law and considering the voltage drop effect. We evaluated the endurance of
multicopters that use commercial propellers. The endurance of the multicopter was within the range of 28 min. to 36
min. It is expected that the present method can be utilized for optimal propeller selection for the given multicopters.
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Nomenclature Ppug: power required to hovering

Wyo: multicopter’s weight without battery weight
A propeller total disk area
7 prop Wro: multicopter’s mtow
Blade Angle: angle of between chord line and propeller

C': coefficient of thrust

C): coefficient of power

(- initial capacity of battery 2| HElFE S0l A, ARIEY Bt ofy e =

D.O.D: depth of discharge EWFHA T ThE Aol A= E-8-E A Qi vl

MTOW: maximum take off weight 2] 7|gke] HE|FE S AFAlZo] FHAR 7|

P,,: avionics and payload power required QF gg-7]ofl vl ste] AX] grof E-g-of Agt 8. 4= 2
Pitch: distance the prop would move forward in 1 rotation 8oL lek
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Fig. 1 Construction of Propeller Database and using MS
Excel Software
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