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Aviation Battery Shootout

AGM technology is the way to go, in our
view. For equivalent applications,
Concordes outperform Gills.

by Kim Santerre

For owners who like to save a few
bucks by doing some of their own
maintenance, battery care and
replacement is high on the list of
things you can do yourself. But
even if you don’t do your own
wrenching, when your battery
flunks a capacity test during
annual inspection, your shop may
call asking for your preferences on
replacement.

What do you teill them? We'll get
to that in a moment but as a
refresher, refer to our primer on
battery technology in the Novem-
ber issue of Aviation Consumer in
which we provided basic informa-
tion on both sealed and flooded
(wet cell) batteries, including the
generic pros and cons of each type.
In this article, we'll compare
Concorde and Gill, the two top
aircraft battery makers. The true
measure of a battery is how well it
performs and whether it lives up
to promised specifications.

As we promised in the first
article, half of the test batteries
were conventional flooded-cell
designs while the rest were the
sealed or so-called absorbed glass
mat equivalent. According to a
strict reading of the FARs and
recent advisory circulars, aircraft
batteries are supposed to undergo
a yearly capacity test to see if they
still measure up to specifications.
Because many shops lack the
equipment to do this, the test isn’t
always done.

Yet at least two companies make
moderately priced capacity testers
suitable for this task. For this
article, Concorde graciously
loaned us one. Otherwise we
would have done the tests manu-
ally, using a calibrated load and

ordinary volt and amp meters.
This is both time consuming and
awkward so we were just as happy
to use the automatic tester.

The tester we used is a Concorde
Model 3000, which tests 12- or 24-
volt batteries, either sealed or
flooded. You start with a fully
charged battery, attach the termi-
nal wires to the battery under test,
turn the unit on, key in the pub-
lished amp-hour numbers and
then press test.

The test takes an hour, and
places the user programmed amp
load on the battery.

It then automatically shufs
down and displays the test results
in percent. No external power is
required for the tester, which
Concorde told us would retail for
around $800. It will be available
through Advanced Power Prod-
ucts at 877-522-8837.

If you get an 85 percent reading,
the battery just barely passes the
test. It means the battery has 85
percent of the published new
capacity. (Concorde lists capacity
conveniently on the battery; Gill
has it in the spec sheet.) If a
number greater than 100 percent
comes up, the capacity is greater
than the published number.

We got 100+ percent results
with the two Gill batteries, how-
ever, the Gill batteries had signifi-
cantly lower published amp-hour

Checklist

¢ Absorbed glass mat batteries

are generally a better
choice over wet or
flooded-cell models.
® Both Gill and Concorde have

AGM models for many but not
all aircraft.

¢ Concordes deliver more amps
for the money because the ac-
tive battery material is denser
and the battery is heavier.

® To get the most out of an
AGM, your charging system

needs to be up to snuff
with a capacity of at
least 50 amps.

ratings than the equivalent
Concordes. More on this in the
findings section.

The Players

Gill batteries have been around in
the aviation market so long that
many of their products are found
in the manufacturer’s equipment
lists of many aircraft. On the
other hand, Concorde, established
in 1977, has obtained STCs to

We tested six models of aircraft
batteries, below, using an
automatic tester supplied by
Concorde. Before testing,
batteries were conditioned with
multiple discharge/charge cycles.
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To address physical fit issues with
some Pipers, Concorde chamfered
the edge of the battery case.

install their products in practically
every airplane. Both Gill
(gillbatteries.com) and Concorde

(concordebatteries.com) have
good Web sites with user manuals,
cross application charts, dimen-
sions, ratings, instructions for
continued airworthiness and
more available for download.

We recommend a Web site visit
and guarantee you'll learn things,
We did. Example: Never charge a
new battery (or an old one) with
the caps off and the charging of a
battery in the airplane is forbid-
den by the National Electrical
Code as a fire/explosion hazard.

We also found that simply
holding the battery at the ICA
recomumended 14.1 volts was
madequate for a full 100 percent
charge, regardless of how long it
was charging. We ended up going
to 14.6 volts for 24 hours to get to
the battery 100 percent charged.
You certainly would not want to

BATTERY TEST RESULTS

keep the battery at this high
voltage for a prolonged period of
time or you could end up boiling
the electrolyte or damaging a
sealed battery.

Test Procedure

We obtained a popular-size
flooded wet-cell battery and its
AGM (sealed) counterpart from
both Gill and Concorde. Concorde
has several more choices in both
wet cell and AGM in the form of
extra capacity batteries, so we
tested them as well for a total of
six test batteries. We stuck with
12-volt models since there’s no
internal feature difference be-
tween 12- and 24-volt batteries.
A 24-volt battery simply has
twice the number of cells and also
higher maintenance, sometimes

Model Type/  Weight 30-min 1-Hour  Tested CCA  Tested Price Value
Volts  (lbs) rating rating performance guide

Concorde Models

CB25 w/12 22 Not listed 20 amps 235 $99

CB25XC  W/12 245 43 amps 25 amps N/A $108

RG25 5/12° 228 Not listed - 22 amps N/A $104

RG25XC 5/12 235 Not listed 24 amps N/A $119 A lCx A

CB 35A Wriz2- 285 Not listed - - 29 amps 99 percent” .. "325 320 $104 |\ $3.62/amp

CB 35AXC W/12 325 55 amps 34 amps 98 percent 400 390 $124 1}'$3.72/amp

RG35A §/12  29.5 Not listed . 29 amps 100 percent - N/A "~ 370 $129 |%4.44/amp

RG35AXC §/12 32 Not listed 33 amps 98 percent N/A 410 $136 '$4.20/amp

RG24-11 5/24 26.5 Not listed - - 11-amps ;. N/A $226

CB24-11 w/24 27 Not listed 10 amps N/A $235

Gill Models .

G25 w/12 21 30 amps - 18 amps | 2257

G25M w/1z 21 30 amps 18 amps 225

G255 S/12 25 30 amps 18 amps 300

G35 w2 27 40 amps 23 amps 103 percent 250 260 $110 $4.64/amp

G355 5/12 29 40 amps 23 amps 105 percent - - 350 360 $126  $5.21/amp

G35M wW/12 27 40 amps 23 amps 250 $126

G243 W/24 28 17 amps 10-amps . . 22777157 $217

G243S 5/24 2838 20 amps 13 amps 190 $230

1:1(‘);;5& names indicate tested batieries; actunl percentage is result of three sample tests; result is percentage of 1-hour capacity claim.

* CCA is cold cranking amps and is equivalent to a specified number of amps for 60 seconds at 0 degrees F with an end voltage of 1.2 volts per cell (drained).

* Warranty: Concorde 12- and 24-volt are 24 months; Gill 12-volt is 24 months, 24-voit is 12 months.

* Acid included in wet cell price, price includes ground shipping from Web sales: airsuppliers.com; request value pack when buying Concorde Batteries to get

the free battery acid included

v



half the warranty period, costs
twice as much, as do lamps and
parts for higher volt systems. So
much for progress over 12-volt
batteries.

We tested each battery in two
standard measures. The first is the
one-hour emergency rating, an
internationally accepted JAA
aircraft standard for capacity
testing and the only specification

Although we recommend AGM
batteries without reservation,
there’s one cautionary note: they
don’t tolerate the excessive over-
voltage exposure that an old-style
mechanical voltage regulator or
misadjusted solid-state regulator
can occasionally deliver.

A wet-cell

published by both
battery makers. Gill
publishes 30-minute
ratings but Concorde
generally does not.
Gill publishes cold
cranking amp ratings [T .
{CCA), but Concord
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battery will
also be dam-
aged unless
constantly
filled and over
volts are a
problem for
avionics, too.

publishes CCA only
for its flooded batter-
ies. Concorde uses the interna-
tional standard ratings, similar to
CCA, but different enough to
make it impossible to compare to
the well-known CCA standard.

Since we feel CCA is an impor-
tant rating for determining how
well your engine will crank and
how long it will crank in cold
weather, we took the batteries to a
local Interstate battery distributor
for a CCA test on their test
equipment. CCA testing is still the
standard for auto batteries.

Cold cranking amps is equiva-
lent to a specified number of amps
for 60 seconds at zero degrees F
with an end voltage of 1.2 volts
per cell (drained). It basically
indicates how well the battery will
turn over thick aircraft oil and
cold-shrunk rotating parts when
the temperature drops. It's a
particularly important reference if
you operate in cold weather.
Starter motors are designed to
turn over at the lower voltages of
high battery drain conditions.

Conditioning, Findings

Before testing started, the plan
was to condition each battery by
five charge-discharge cycles to a
10.5-volt end point, a standard in
the industry as the point at which
the battery is considered dis-
charged. Gill requested 10 cycles,
so we agreed to do so before
formal testing began.

This conditioning procedure

Aim for 14.1
or 28.2 volts engine alternator/
generator charging as a basic rule.

We think that an owner who's
not confident about a mechanical
voltage regulator is better off to
stick with a wet-cell that can be
serviced regularly or upgrade the
regulator system.

Voltage excursions are easy to
detect by plugging in a min/max-
capable voltmeter into the ciga-
rette lighter socket or another easy
to reach external voltage access
point. The meter will capture and
save any voltage excursions.
Concorde doesn’t recommend the
use of AGM batteries for low-

helps the battery develop its full
rating—just as physical training
helps an athlete to breathe better.
Concorde made no requests on
conditioning, as long as all
batteries received the same
treatment. That said, Concorde
stated that because of the higher
capacity of their batteries in the
same size case as the competition,
the density of the active material
is greater and that the capacity
would continue to improve for up
to 75 charge/discharge cycles.
This is plausible, but we did not
test any battery for 75 cycles to
verify the claim.

Across the board, the Concorde
batteries provide significantly
greater emergency capacity than
the Gills do, according to our tests.
Before you look at percentages
and say the chart is wrong, note
that the Gills were rated about 25

hen Not to Buy an AGM ™~

output generator systems, say
anything under 50 amps. The
high charge acceptance rate
due to the low resistance of the
AGM can cause a low-output
system to be overtaxed. In other
words, the battery can take
mote than the system can
deliver, thus overheating the
generator. If you have a mar-
ginally low-current output
generator, you won't be able to
take advantage of the high
current acceptance capacity—
quick recharge of the AGM
battery—but you'll still have all
the other advantages.

As a rule, properly adjusted
solid-state or hybrid voltage
regulators should be fine with a
sealed battery. AGMs can
tolerate brief excursions up to
14.8 volts in a 12-volt system or
29.6 volts in a 24-volt system,
although this is considered
excessive charging voltage
under any circumstance-—
especially in warm weather.

Few aircraft voltage regula-
tors have temperature compen-
sation, so keeping your charg-
ing system tuned to the sea-
sonal temperatures is beneficial
to any battery, but especially
sealed batteries.

percent less emergency capacity
(amp-hours) than the equivalent
Concorde. All batteries met their
ratings, thus 102 percent of 23-
amp hours is still significantly less
absolute capacity than 99 percent
of 29 amp-hours. Example: the
Gill G355 is rated at 23 amps for
one hour, whereas the equivalent
Concorde is rated at 29 amps.
Factoring in the actual percent
testing differences gives an
emergency capacity amps in-
crease of 22.8 percent to the
Concorde.

Moreover, the “extra capacity”
Concorde RG 35XC has 33 amp-
hour capacity and the CB35AXC
has 34 amp-hour capacity or 47.8
percent increase over the 23 amp-
hour Gill. Not surprisingly, these
are among Concorde’s best sellers.
The extra capacity model is only a
few dollars more (and a few

N
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Concorde’s stock battery handle,
top, isn’t the best. An improvised
cord helps, lower photo.

pounds more) than the standard
version. Gill doesn’t make an
extra capacity equivalent.

OEM or Not?

If there’s a downside to the
Concorde line, it’s that they aren't
original equipment and are
instead installed under an STC.
However, newly updated
Concorde STCs now address any
past issues or questions of fit,
although it is not a particularly
elegant solution in some cases.

Some Cessnas will require the -

plastic battery box lid to be

Addresses

Concorde Battery Corp.
626-813-1234
www.concordebattery.com

Gill Batteries
800-456-0070
www.gillbatteries.com

trimmed with a utility
knife, while other
Cessnas will require
that part of the plastic
handle on the battery
be trimmed. For some
Pipers with previous
top-edge fit problems,
the Concordes now
have a chamfered top

- | edge. The Concorde

STCs cover these
minor mods, so it’s just
a logbook entry.

Note that Concorde also em-
ploys what they feel is an im-
proved terminal material, mount-
ing lug and conical (spring)
washer design, based on studies of
years worth of service difficulty
reports on aircraft batteries. These
terminals also permit the easy use
of a torque wrench—important to
terminal integrity.

This is essential to avoid over-
stressing the battery posts. The
different terminal design in no
way interferes with the standard
battery cables installed in the
airplane, We like the design over
the old wingnut setup.

That said, we do not like the
molded Concorde lift handle. To
get a battery in a tight box in an
awkward position means holding
30 pounds by your fingertips—
and possibly bashing your fingers
on the side of the box while your
at it. We'd sure like to see some
sort of clamp-on handle to reduce
the possibility of dropping a
battery. Our simple solution was
to thread two nylon cords under
the plastic handles for easy
handling (see photo).

Concorde appears to have a
better warranty for 24-volt
batteries at 24 months, the same
as 12-volt models. For Gill, only
12-volt batteries are guaranteed
conditionally for 24 months. For
24-voit batteries, the warranty is 12
months conditionally. It's ironic
that the 24-volt battery costs twice
as much and has half the warranty.

Conclusions

First, AGM Batteries look attrac-
tive if one is made for your
particular aircraft—and most
popular 12-volt and some 24-volt

models are indeed covered.
Handle ergonomics notwithstand-
ing, Concorde is the best power
choice, in our opinion, although
you won't necessarily find them at
every FBO as you will the long
established Gills.

That said, the Concordes in this
test group weigh from 5 to 5.5
pounds more than the Gills
depending on which model you
select. But for the slight extra
weight, you get three times the
model choices in this popular size.
Concorde batteries have a denser
makeup and more active material
to get the extra capacity.

AGM batteries perform better
than the wet cells on most counts
and are maintenance free—no
water adding, no painting battery
boxes, no corrosion to repair from
acid mists. Further, AGM batteries
can’t spill electrolyte and can be
mounted at any angle.

The price difference between
conventional flooded cell and
AGM technology is minor and in
aviation, surprisingly, this is one
of the few product areas where
we've found such price parity.
Aviation AGMs are actually a
bargain. The AGM battery com-
mands a significant premium in
the marine or auto markets, for
example.

Another big plus for AGM
batteries is that they self-dis-
charge at about one-third the rate
of wet cells. Your airplane can sit
for three months and will still
start—not that we would recom-
mend that type of abuse. An AGM
will also turn the engine over with
more vigor and crank longer than
a wet cell will. (The Concorde
Platinum Edition CB35A extra
capacity model has one amp
greater emergency capacity than
the AGM extra capacity version).

For cold weather, the time when
you will least want to fool with
battery maintenance, the AGM is
a must-have, in our opinion. The
voltage level tends to hold up
longer than a wet cell, which
drops sharply as capacity drops
due to higher internal resistance
in the wet cell.

Kim Santerre is editor of Light
Plane Maintenance magazine.
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