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this information is excellent and some is misleading. So in light of all the information out there, we decided it was time
try and conduct a test program using a bench mark and publish the results.
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differently, so this means your requirements for batteries, headed, weight and many other factors come into play thus
you may prefer a different battery to someone else. This is something we cannot include in this test. What we are tryit
achieve is, to work out how batteries perform within a reasonably controlled environment.

Our test program consisted of two helicopters JR 500E and a BEAM E4 (specifications below). All tests were conduct
ing the morning within a three hour window. On each helicopter, the only thing that we changed was the battery. Eac
Helicopter was rigged with a 150Amps EagleTree Data Logger, Brushless RPM Sensor, Temperature Sensor for the
pack, and a GPS unit for heli tracking. Each test was conducted a specific way to ensure our results are reasonably ¢

Results Summary:

Simply put, every battery we tested stood up to the tests we set aside. Most were similar in performance and capabili
whilst a few batteries did stand out, none were terrible. We experienced only one small glitch with our 3S Outrage bat
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Overall, every battery performed well. During the test, we were very surprised at the performance and capability of th
Turnigy batteries (new zippy cell). At one stage, the 6S turnigy allowed us to pull 107.3 Amps from the battery, over
16Amps more than any other battery. The hegmbed was also higher on this battery and our test pilot commented he fe
it was more powerful on the JR 500e. The other 6S batteries all performed extremely well during the test.

Our 3S packs were similar to the results in our 6S packs, all batteries performed well, except that minor glitch in the o
rage. The Turnigy once again stood out, with an overall strong performance with the Zippy, Polyquest and Flightpow
offering excellent performance and quality.

What Batteries did we test?:
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Previously, the objective of this test was to find out how batteries performed, not to state a particular battery was bad.
plan on doing further battery tests with the similar test patterns as more batteries become available. We tested the
following batteries during this test (in no particular order):

6 CELL (6S) Turnigy 2650mAh 22.2V Constant 30C, Peak 40C

6 CELL (6S) Outrage XP25 3000 mAh 22.2V 25C Constant Peak 50C

6 CELL (6S) Kong Power 22.2V LW Series 67.6A Constant, 130Amps Max Burst
6 CELL (6S) Flight Power 22.2V Evo LITE 20C, 50A Constant, 30C 75A Max Burst

3 CELL (3S) Outrage XP23.1V 2200mAh 25C 55A Constant, 50C 110A Max Burst

3 CELL (3S) Turnigy 2.2 11.V 2200mAh 20C Constant, 30C Max Burst

3 CELL (3S) Polyquest 25C 11.1V Enerland

3 CELL (3S) Flightpower EVO 3S EVO LITE 2500mAh 20C 50A Constant, 30C 75A Max Burst
3 CELL (3S) Zippy Flightmax 2200mAh 11.1V 30C Series

FlightPower EVO>
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Test Program:
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We used a preonfigured JR DSX9 Radio Transmitter with linear pitch curves (allgh@hdL2 pitch) and a throttle curve
that was flat at 80% for normal, and 90% for Stunt/Idle Up 1. The program of the radio was preset prior to the test an
not modified during the test program for either helicopter.

The following test pattern was used for each battery test performed. The flight time for each helicopter was approxime
3 minutes 30 seconds, with the heli being powered up on the bench at the field, carried out to the flight line and then
returned and plugged into the data logger before disconnecting the battery.
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reading of the head speed and just giigiht checks. You will see this measurement on the Logger graphs.
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beginning of this, we would move into Stunt 1 (idle Up 1). Normally, we would achieve 3 or 4 figures depending on the
speed of the heli at the time. During this period, we would look at putting some height into the helicopter as well as
completing the circuits.

The test then progressed into 3D flight, initially we stuck with the similar circuits with 3D rolls and flips (3 perdlight p
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and headspeed. These were done at a relatively high altitude to ensure if we lost significansphead we could recover.

The final program involved approximately 1 minute of sport flying in circuits with the last section just coming in, droppi
to normal mode and then taih hover to land. Once on the ground, the power was removed immediately to let the engir
spool down.

Each battery was charged on a Swallow LIPO Charger (Balanced) at the warehouse prior to going to the field. We toc
Thunder Power TB10C charger with us to the field. Before each flight, the battery was put on additional charge to ens
it was completely full prior to being placed into the helicopter.

A single pilot (Kev) was used to perform each test and all tests were performed within a 3 hour window.

6CELL Test UnitJR 500E Electric Helicopter 3CELL Test UnitBEAM E4 Electric Helicopter
Qty Item Description Qty Item Description

1 JR 500e Electric Helicopter Kit 1 Beam E4 Premium Heli Kit

3 onnp Ww 5AIAGHE { SNB2Q3 0/2820B8M Mdlab Servos (Cyclic)

1 AR7000 Receiver 1 AR7000 Receiver

1 DS3500G JR Tail Servo 1 Inolab 261HBAL Tail Servo

1 JR 770T Gyro 1 Futaba GY401 Gyro

1 Scorpion HK3206000KV Motor 1 Scorpion 2228 Brushless Motor

1 Scorpion Commander 26V 60A ESC 1 Scorpion Commander 15V 60A ESC

1 Align 425D Carbon Fibre Blades 1 Funkey Carbon Fibre Blades & Tail Blades
1 MSH Protos Tail Blades Pack (Plastic) 1 EagleTree Data Logger Unit/Sensor/Temp/GPS
1 EagleTree Data Logger Unit/Sensor/Temp/GPS
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Disclaimer:

Yes, you guessed it, before we get into the results of the test ,we want to explain what all this means. To some of the
RC Heli community, these results will not be meaningful. Why? Because you know what you like to fly with, and beca
22dz2Q0S 0SSy FfeAyad oNlYyR&A @2dz {y26 YR GNYzZAG
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nity from time to time to try and test these batteries and get a feeling for what works well. We also prefer to test In a re
world environment, this means that every test flight path is going to be slightly different. We try to keep things as close
L2&aaArof ST odzi AdGQa 2dzaworldfipkittedtl2 3aAo0ftS G2 68 SEFOG Ay

The purpose of these tests are not to discredit a single brand, or try to push one particular brand. The results are ther
help people understand how batteries work, and help to understand how each one performs differently. FXHeli.com h
taken due care to ensure these results are as accurate as possible, however, we cannot be held liable for any incorre
misinterpreted information contained within this report.
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encourage any recommendations or feedback that could help us better our test program and even get you mvolved F
free to contact us at any time at info@fxheli.com.

Common Questions:
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this report.
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our best to create a reaborld test with very similar flight times, flight paths, 3D manoeuvres and flying, but there will
always be a slight difference and yes, we wiII see a minor difference in tests. However, this report was never meant tc
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evidence recorded along the way.

Question 2) OK, so you have published this report. What does it tell me?
Answer 2)This is information for you to make your own decision. FXHeli is not bias against any brand, the results publ
KSNBE OFy aLlSI] FT2N iKSvyaSt@gSa FyR AGQa dzd 12 (G4KS AYR

Question 3) | have read the report, what battery should | buy?
Answer 3Honestly, talk to the people you trust: flying friends, Hobby shops and Flying field members. Get advice fron
of people and then try different batteries (if possible) or go with something you feel you can trust and afford.
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how we can make these tests more accurate for you.
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We took the most commonly used batteries on the market and tested them to see how they perform. Where possible,
did try to keep the batteries as close as possible.
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Answer 6)At the time, we had limited access to certain brands of batteries. We will be doing future tests on other com
brands as we receive them (we buy them as we are not sponsored by any manufacturer) and then we test them.
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6 Cell Test Results Summary
During this test program, we reviewed 4 different batteries in the 6 Cell offering. Theeweglresults are included below

for each battery type.
Turnigy 6 Cell LIPO Outrage 3000 6 Cell KongPower 6 Cell Flightpower EVO LITE

LIPO LIPO 6 Cell
Battery mAh Size 2650mAnh 3000mAh 2660mAh 2550mAh
Dimensions (LxXWxH)mm 137x42x35 138x44x39 139x43x33 114x35x55
Battery Rating Constant: 30C Constant: 25C Constant: 26C 67.7A Constant: 20C 50A

Peak: 40C Peak: 50C Peak: 50C 130A Peak: 30C 75A

Battery Weight 468grams 435grams 388grams 366grams
Headspeed (Hover) * 2870 2732 2800 2680
Headspeed (ST1) * 3050 2844 2928 2854
Headspeed (Minimum) 2258 2118 2132 2135
Motor RPM (Hover) * 20154 19511 19801 18988
Motor RPM (ST1) * 21040 20149 20810 20126
Motor RPM (Minimum) 15756 14648 14763 15120
Amps Max Usage 107.3 88.5 91.1 82.8
Amps (Hover Usage) * 19.7 19.5 19.0 18.7
Volts Starting 25.2V 25.2V 25.2v 25.2v
Volts Flight Minimum 20.8 18.6 19.6 18.59
Volts After Flight 23.05 22.8 22.9 22.8
Watts Maximum 22455 1655.8 1755.7 1540
Watts Flight Average * 579.09 535.77 530.62 503.3
Battery Temp Start 22 22 22.7 21.8
Battery Temp Max Flight 29.6 37.5 33.8 25.1
mAh Recharge Needed 1312 1287 1273 1265

(Taken during flight)

NOTEThese values are taken as an average from the recorded flight period. They represent a window of time taken fr
the Datalogger flight period and what was recorded during the flight test program.
NOTEGreen colours represent the best value recorded for the battery test for that data line.
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Turnigy 6 Cell Battery Specific Details

The Turnigy battery during our test, was one of the stand out batteries. Allowing us to pull 107 Amps was impressive
had minimalheadi LISSR f24d4a Ay (AOk(G20Qad ¢CKA& (Sffa dzazx GKS
battery remained very cool during the entire program which was also impressive.

At the end of the run, the flight program used only 1312mAh of power. This was in line with all the other batteries, so
GKS ftAGGOES SEGNI LISNF2NXYIYyOS S 320X RARYQlU RNIg | ye
but value for money, headpeed and overall performance makes this battery a winner.

PROS: (What did we like!) I/ hb{Y 02KFcG RARYQG ¢S tA{S
. Pulled the best AMPS for any battery . New battery cell, so unknown life span

o Price point is extremely good (under $100 AUD) . Very hard to get from manufacturer/supplier

. Remained cool within the test . Seemed to use a small amount more mAh during

. Gave the best head speed of all the batteries flight (30mAh) thus, may have a shorter flight time

. Recovered from the high AMP usage without drops. odzi GKFGQa |y dzyly2e6y I (
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Headspeed during the flight program was excellent, with  The Turnigy battery remained very cool during the test

only small dips when completing 3D manoeuvre's. flight. Only increasing by about 8 degrees during the
SYGANS FEAIKGO® ! fGK2dzAKZ
still did a good job.
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AMP usage during the flight program. Of particular note ~Minimum drop to 20.8V.

is, how well the Turnigy recovered from peaks in amp
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high.
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Outrage 6 Cell Battery Specific Details

The Outrage battery is one of the most widely used batteries on the market. Even our sponsored pilots use and swea
them. During the test, the Outrage performed extremely well and was reasonably light in weight and gave us very goc
headspeed and motor RPM performance.

lf 0K2dAKSE (GKS hdziN} 3S A& I &aGNRy3 LISNF2NY¥SNE (G4KS@& I N
and the battery was one of the hottest running batteries during the test. The overall amps/watts held very well during t
test and average amps were in line with all other batteries. Overall, this battery is a great option to buy.

PROS: (What did we like!) I/ hb{Y 02KFcG RARYQG ¢S tA{S
. Very well known and used by the industry . Gets very hot during flight
. Delivered good Amps/Watts to the motor . Swells/puffs up which is a known problem
. 5ARY QG RNRLI FYLA fA1S (KS \Volzidigpet Surimgflight t&dné of the lowest
. Crash replacement program values we had during the 6S test
. One of the more expensive batteries to buy

Headspeed during the flight program was excellent, with
only small dips when completing 3D manoeuvre's.
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The Outrage let us down a little in temperate and
GagSttAy3a¢é RdANAyYy3A GKS FtA3
batteries run during the test. However, this is common
with these batteries.
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AMP usage during the flight program. The 6S Outrage  Volts during the flight remained extremely high with a
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delivering the amps needed to keep the Scorpion motor

running.
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KongPower 6 Cell Battery Specific Details

The KongPower battery is similar priced to the Outrage and performs extremely well. Battery weight is less than the
Outrage and has 400mAh less capability. The battery delivered betterdpestl and AMPS than the Outrage and the
minimum voltage during flight was higher.

Overall, the KongPower batteries are an extremely strong performer. During the test, ample power was delivered to tt
ESC minimising heaxgbeed loss and ensuring we got the best performance out of the flight. The KongPower had the se
ond highest battery temp during our test. KongPower has recently released another LW version, something we want t

PROS: (What did we like!) I/ hb{Y 02KFcG RARYQG ¢S tA{S
. Had good heaspeed during hover/stunt 1 . Like the Outrage, a more expensive battery
. Maintained good volts during flight and delivered e Second hottest battery during flight
the second best amps to the ESC
. Used only 1273mAh which was the second lowest
overall usage of power during flight.
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Headspeed during the flight program was excellent, with The KongPower was the second hottest battery during

only small dips when completing 3D manoeuvre's the.test: showing 33.8deg towards the end of the flight.
Ensuring, the ESC recovered very well by using more Unlike the Outrage, we found that the KongPower tends
power from the battery. not to swell or puff during flight under load.
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AMP usage during the flight program. The AMPS held ~ Volts during the flight remained extremely high with a
very well and delivered all the power nicely to the ESC. No Minimum drop to 19.6, the second best performance we
dips after the peaks tells us that the power was delivered received during the 6S test.

when requested to the ESC.



