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Electric Motors

® Eleciric motors are not just for toys

e Electric motors come In different designs
e Electronic Speed Controls

e Choosing a motor

e Batteries

e Connecting the Motor to the Battery

e Safety Considerations with Electric Motors




Electric motors come in a wide range of sizes.




An electric motor does not present a model size limitation.
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A brushed motor is most conventional.
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A brushless motor has three wires and no mechanical switching circuit.




An in-runner is a conventional electric motor with the stator coils on the outside.




The case of an out-runner rotates around the stator colls.




Complete kits for two brushless out-runner motors.




Out-runner parts: Everything but the wire.
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Brushed speed controls: Two wires in, two wires out.




A brushless speed control: Two wires in, three wires out.




Pop quiz: Which is which?
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A large motor capable of 3500 watts.




A small motor that once made a pager vibrate.
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MotoCalc 8.00 MotoWizard - Desired Performance
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Describing your needs in MotoCalc.
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Specifications resulting from the needs analysis in MotoCalc.



In-flight Analysis - Mieuport 11

Motor: Model Motors Ae] ACH320/34; 206rpmAY; 1.14 no-oad; 0.024 Ohms. 900f above Sea Level, 29.92inHg, BE'F
EBatteny: FlightPower 3700 (20C]; 10 cells; 3700méh & 3.7 0.0037 Ohms/cell. 100 T hrattle

Speed Control: Generic Bruzhlesz ESC; 0.006 Ohmz; High rate. 4] »
Dirive Systemn: Generc 181 0in Prop; 18«10 [Poonst=1.25; Teonst=0.956] direct drive.

Airfrarne: Mieuport 11; 14802q.in; 2140z RTF; 21.302/2q.ft; Cd=0.074; Cl=0.4; Clopt=0.EE; Clmax=1.24.
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M atar performance calculations take ambient temperature and heating effects into account.
Colar K.ey: Fropeler Stalled Stall Speed @ Clmax=1.24  Lewel Flight {2t Clopt=0.65 Level Flight &= Cl=0.4
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MotoCalc analyses of the proposed system.




MotOpinion - Nieuport 11

MotOpinion - Nieuport 11

900t above Sea Level, 29.92inHyg, 56°F

Motor: Model Motors Ax1 ACS320034; 206rppmid; 1.1A no-load; 0.084 Ohms.

Battery: FlightFower 3700 (2023, 10 cells; 3700mah @ 3.7V, 0.0037 Ohmsicell.

Speed Control: Generic Brushless ESC; 0.006 Ohms; High rate.

Drive System: Generic 13x10in Prop; 18x10 (Pconst=1.29; Tconst=0.958) direct drive.|

Airframe: Migupart 11; 1480z30.0in; 2140z RTF; 21 3050, Cd=0.074; Cl=0.4; Clopt=0.66; Clmax=1.24.

Stats: 104 Wilb in; 85 YWk out; 21mph stall; 29mph opt & 63% (32:39, 89°F); 38mph level & 77% (23:31, 97°F); 1493f0min @
35.2% -388min @ -8.6"

Power System Motes:

+ The full-throttle motor current at the best lit-to-drag ratio airspeed (36 .84) falls approzimately between the maotor's maximuom
efficiency current (21.58) and its current at thearetical maximum output (211,384, thus making effective use of the motar.
+« Thevoltage (35.3%) exceeds 12 Be sure the speed contral is rated for at least the number of cells specified above.

Aerodynamic Notes:

The static pitch speed (G8mph) is within the rande of approximately 2.5 10 3 times the model's stall speed 21mph), which is
considered ideal for good performance.

With a wing loading of 21.30250.1, 3 model afthis size will hawve very sedate flving characteristics. [twill be suitable for relaxed
flying, in calm arvery light wind conditions.

The static thrust (212.102) to weight (21402) ratio is 0.99:1, which will result in very short take-off runs, no difficulty taking off from
drass surfaces (assuming sufficiently large wheels), and steep climb-outs.

Atthe best lift-to-drag ratio airspeed, the excess-thrust (123,202 to weight (21402 ratio is 0581, which will give steep climhbs
and excellent acceleration. This model should be ahle to do consecutive loops, and has sufficient in-flight thrust for almost any
aerobatic maneuver.
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MotoCalc’s opinion regarding how it will fly.
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Motors can be geared for more torque.
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Electric Motors

ectric motors are not just for toys
ectric motors come In different designs
ectronic Speed Controls

N00SIiNg a motor

® Baiieries
e Connecting the Motor to the Battery
e Safety Considerations with Electric Motors



Batteries come in many shapes and sizes.




Lithium vs. NiCad: 5 oz. vs. 20.




A battery charger should be matched to your batteries and your needs.
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An electric model’s wiring harness.
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e Batteries
e Connecting the Motor to the Battery

e Safety Considerations witn Electric Motors



Safety locks help prevent unanticipated motor starts.



	Model Airplane Flight School
	Electric Motors
	Slide Number 3
	Slide Number 4
	Electric Motors
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Electric Motors
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Electric Motors
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Electric Motors
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Electric Motors
	Slide Number 29
	Electric Motors
	Slide Number 31

