Balsa USA Force One

On this kind of plane, with limited prop clearance, the APC 9x8x3 prop works really well. It makes a lot
of extra thrust, and pulls less current than the APC 9x7.5 prop does.

For a plane of this size, you typically use a 4-cell LiPo battery. Depending on how long you want to fly
per charge, a battery with a capacity of between 3300 and 4000mah would be suitable.

The BadAss 2820-910 motor, running on a 4-cell battery with the APC 9x8 3-blade prop will provide the
following full throttle performance.

Volts — 14.8

Amps —34.6

Watts — 512

RPM -10,925

Thrust — 73 ounces (4 pounds 9 ounces)
Speed — 83 MPH

A .40 size glow engine with a muffler attached typically weighs around 17 ounces. Adding in the weight
of an 8 ounce fuel tank and 8 ounces of fuel, that is an additional 9 ounces bringing the total weight of a
.40 engine with fuel to around 26 ounces. The ESC of an electric motor weighs about the same as a
throttle servo, so that is a wash.

If you look at the BA-2820 motor, it weighs about 6 ounces with the cross mount and prop adapter
installed. A 4-cell 3300 battery weighs about 13 ounces and a 4-cell 4000 battery weighs about 16
ounces, bringing the total weight of the electric motor plus “fuel” to between 19 and 22 ounces, for a
weight savings of 4 to 7 ounces over the .40 glow power. This would bring the total weight of the plane
down to somewhere in the 4 to 4-1/4 pound range. If you are careful in the build, and eliminate some
of the unneeded reinforcements that are required for glow engines, you may be able to shave off even
more weight.

At a flying weight of 4-1/4 pounds, this power system gets you 120 watts of power per pound and a
thrust to weight ratio of 1.07 to 1 so you would have good vertical performance with the plane.

If you go 3300 pack, you would be able to get 9-10 minutes of flight time per charge wit typical throttle
management and most of the flying down in the 2/3 to % throttle range. With the 4000 pack, you would
be able to get 11-12 minutes of flight time, or 9-10 minutes of slightly more aggressive flying.

The BadAss 2820-910 motor is rated for up to 65 amps of current, so it would be best to team it up with
a 60-amp ESC, so later on down the road, if you move the power system to another plane, you will be
able to use a larger prop and get more power from the motor safely.

Here are links on our website to the items discussed above.

BadAss 2820-910 Motor: https://innov8tivedesigns.com/badass-2820-910kv-brushless-motor.html

BadAss Rebel V2 60-amp ESC: https://innov8tivedesigns.com/badass-rebel-v2-series-brushless-esc-
60a.html
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BadAss 4-cell LiPo batteries: https://innov8tivedesigns.com/products/batteriescharging/badass-lipos/4s-
lipo-14-8v.html

XT90-to-XT60 Battery Converter:
https://innov8tivedesigns.com/catalog/product/view/id/1441/s/battery-adapter-xt90-male-to-xt60-

female/category/148/

APC 9x8 3-blade Prop: https://innov8tivedesigns.com/apc-9x8x3e-propeller.html
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