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All written material contained in this publicatiame that of the Editor/Author and not necessakiat bf the 107 Aersquadron. The 187Aerosquadron shall
not be held responsible for any or all consequehomsght forth due to any article written in thisigication. All written items should be carefullyamined
with safety in mind.
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Charging nickel-based

batteries
The reliability and longevity of attexy hinges, to a "% $%& "
large extent, depend on the quality of the charfgattery ' $ "''$
chargers are often given low priority, especiatly ionsumer #o( )
products. In this article, we address the chargéha | #

quintessential provider and guardian of the battéfg look at
various charge methods that will increase the pevdoce of
nickel-based batteries.

A battery should always remain caadinlg charging because high temperatures shoretter} life. Some temperature rise
with nickel-based batteries cannot be avoided.tifhe during which the battery temperature remalegated should be as short as
possible. The temperature rise occurs in the sebali®df the charge cycle. The battery should ¢coagbom temperature when on
trickle charge. If the temperature remains abowsréemperature after a few hours in ready modeghiaeger is performing
incorrectly. In such as case, remove the battegmwikady. The caution applies especially to nicketal-hydride because this
chemistry cannot absorb overcharge well.

Nickel-based chargers are groupedtimee categories:

Slow Charger - Also known as 'ovenhigharger’, the slow charger
applies a fixed charge of about 0.{@te-tenth of the rated
capacity) for as long as the battergonnected. Charge time is
14-16 hours.

Quick Charger - Also knows as rapidrger, this charger serves
the middle range, both in terms ddrgfing time and price.
Charging time is 3-6 hours. The clkaitches the battery to
trickle charge when ready.

Fast Charger - Designed for nickeddzhbattery, the fast charger
fills a pack in about one hour. Fasdrging is preferred because
of reduced crystalline formation (nway). Accurate full-charge



detection is important. When fulle tbharger switches to topping
and then trickle charge.

New nickel-based batteries should be trickle-chéifge 24 hours prior to use. Trickle charge briafiells to equal charge level
because each cell self-discharges at a differéat Taickle charge also redistributes the electeoty remedy dry spots on the
separator brought on by gravitation of the elegteotluring long storage.

* The C-rate is a unit by which charge and discharngrrents are scaled. A charge current of 1000roARC, will charge a 1000mAh
battery in slightly more than one hour. A 1C dege lasts one hour. Some battery manufacturen@tifully form the cells before
shipment. Full performance is reached after thieebahas been primed through several charge/digehgycles, either with a
battery analyzer or through normal use. Proferiyed cells perform to specification after 5-7legc Most rechargeable cells are
equipped with a safety vent to release excessymefover-charged. The safety vent on a nickelelolacell opens between 10-13 Bar
(150-200 psi). (The pressure of a car tire is a@dsiBar or 35 psi.) With a resealable vent, noaggroccurs after venting. Some
electrolyte is lost and the seal may leak after@afdwhite powder accumulating at the vent opeinlicates venting activities.

Charging nickel-cadmium

The cell voltage, pressure and teripee characteristics are similar to nickel-metalfide. The overall charge efficiency of
nickel-cadmium is about 90% if fast charged at ®8.a 0.1C overnight charge, the efficiency dropgd® and the charge time is 14
hours or longer. In the initial 70% of charge, targe acceptance of a healthy
nickel-cadmium battery is close to 100%. The bgttemains cool because all energy is absorbede@isrof several times the C-
rating can be applied without heat buildup. Uliaatfchargers use this phenomenon to charge aybttére 70% level within
minutes. Past 70%, the battery gradually losesiltfiléy to accept charge. The pressure and tempreraicrease. Ultra-high capacity
nickel-cadmium batteries tend to heat up more tharstandard version on fast-charge. This is pdryto increased internal cell
resistance. To moderate the temperature buildu@mehi@ve short charge times, advanced chargerg agpgh current at the
beginning and then lower the amount to harmonizk thie charge acceptance. Interspersing dischmrges between charge pulses
improves the charge acceptance of nickel-basedriet Commonly referred to as burp or reverse tbealging, this method
promotes high surface area on the electrodes tmirethe recombination of gases generated duriaggeh The results are better
performance, reduced memory and longer service life

Full-charge detection is based oomalmnation of voltage drop at full charge (negatiedta V), rate-of-temperature-increase
(dT/dt), absolute temperature and timeout timehe @harger utilizes whatever comes first to terteinle fast-charge. After the
initial fast charge, some fast-chargers apply @dinopping charged. In an attempt to gain a fewaedpacity points, some chargers
apply a measured amount of overcharge. The capgaiityis about 6%. The negative is shorter cyfde TThe recommended trickle
charge for nickel-cadmium is between 0.05C and OB&Cause of memory concerns and compatibility withel-metal-hydride, the
trickle charge is set as low as possible.

Charging nickel-metal-hydride

Nickel-metal-hydride chargers requirere complex electronics than nickel-cadmium systeTo begin with, nickel-metal-
hydride produces a very small voltage drop atdb#irge and the NDV is almost non-existent at cheattges below 0.5C and elevated
temperatures. Aging and degenerating cell matcliniiimthe already minute voltage delta further.sTiniakes full charge detection
difficult. A nickel-metal-hydride charger must respl to a voltage drop of 8-16mV per cell. Makihg tharger too sensitive may
terminate the fast charge halfway through the ahdige to voltage fluctuations and electrical ndidest of today's nickel-metal-
hydride chargers use a combination of NDV, ratéeofiperature-increase (dT/dt), temperature sensiddimeout timers. The
charger utilizes whatever comes first to termiriagefast-charge. Nickel-metal-hydride should bedaparged rather than slow
charged. Because of poor overcharge absorptiortrithée charge must be lower than that of nickathmium and is usually around
0.05C. This explains why the original nickel-cadmiaharger cannot be used nickel-metal-hydrides dkifficult, if not impossible, to
slow-charge a nickel-metal-hydride. At a C rat®df-0.3C, the voltage and temperature profilestéaédxhibit defined characteristics
to measure the full charge state accurately andtthgger must rely on a timer. Harmful overcharge accur if a partially or fully
charged battery is charged with a fixed timer. $ame occurs if the battery has aged and can oidySfiloinstead of 100% charge.
Overcharge could occur even though the batterg fembl to the touch.

Lower-priced chargers may not applylly saturated charge. Some will indicate fullache immediately after a voltage or
temperature peak is reached. These chargers araadynsold on the merit of short charge time andlenate price.

Simple Guidelines:

Avoid high temperature during chaggiBiscontinue the use of chargers that cook hester

A charger for nickel-metal-hydridenca@lso accommodate nickel-cadmium, but not theratlag around. A charger
designed for nickel-cadmium would @arge the nickel-metal-hydride battemuifors Note: This article was written in
2003. Since then, digital chargehsve emerged which can charge both types of baties safely. Just make sure you set the charger toet
appropriate battery type setting.nickel-based batteries prefer fast-charge. Limgesiow charges cause crystalline formation

(memory).

If not used immediately, remove tlagtéry from the charger and apply a topping-chéefere use. Do not leave nickel-
based battery in the charger for ntbam a few days, even if on trickle charge.



A well-designed charger is a reasnabmplex device. Taking short cuts will cost theer in the long run. Choosing a
well-engineered charger will reture thvestment in longer lasting and better perfogiiatteries.

About the Author:

Isidor Buchmann is the founder and CEO of Cadextebnics Inc., in Vancouver BC. Mr. Buchmann h&mekground in

radio communications and has studied the behaVigohargeable batteries in practical, everydayiegjons for two decades.
Award winning author of many articles and booksaiteries, Mr. Buchmann has delivered technicaépapround the world. Cadex
Electronics is a manufacturer of advanced battkaygers, battery analyzers and PC software.

Annual Dues are now due. $40.00 for individual, and
$45.00 for family membership. See Ron King at the
meeting, or contact him for other options.

Meeting Minutes

107" Aero Squadron
Meeting Minutes for 2/13/2006

Location: Oremus Community Center
7900 Oketo Avenue
Bridgeview, IL.

Next meeting: March 13, 2006



I. Call to Order
Jeff called our 7:00 meeting to order promptly @&47PM, give or take a few milliseconds. 24 clubmbers attend this meeting

II.  Announcements

Jeff announced that Bob Doornbos was back in tiseitad with further complications with his leg, ahdd to have it amputated.
Jeff passed a card around for all the attendinig slambers to sign, and will forward it on to Bolihwdur best wishes for a
speedy recovery.

Ron King announced that the deadline for membersgs for 2006 ($40 bucks and no centavos) is Maith Ron said he
needs all the dues paid up by then, as he waspaight away for another one of his “around-theddibcruises (would not be
attending the March meeting), and he “needed tercexpenses”.

Bob Quitter showed off the new “10Aero Squadron” sign which will be suitably affixealthe frequency board sign, next to the
Palos sign. Kudos to Bob for taking the initiattwe his own, without feeling the need to arrive@isensus with 99% of the club
members, or worrying about the tree police comingrtest him, because he was defacing "public ptgpe

lll. Treasurers Report

Ron King indicated that our balance on hand ab@hteeting was $1093.55, which included dues delieat the January
meeting ($480.00) by Bob Quitter. Our approxintzd&nce at the end of 2005 was about $500.00, vihathded payment of
major expenses for the banquet ($933.17) and tla¢ Kill for grass cutting ($360.00) which was split from Palos.

IV. Secretary’s Report
The secretary’s report for the January meetingpudished in the January newsletter. Nobody gripedomplained about its
accuracy, so | guess it's been accepted and apgrove

V. Old Business

Jeff indicated that the costs for printing and magithe newsletter was approximately $10.00 per,y&& member, if we
continued to mail hardcopy to each club membere dihb members voted to make this $10.00 “expeaseidditional optional
“surcharge” to the 2006 membership dues effectivmédiately. A “sign-up” form will be passed aroustdhe March meeting
for those members who want their copy of the nettesi@rinted, and delivered via US mail. For thosmbers, their annual
dues will be $50.00. For those members that waget their copies of the newsletter via e-mail. BDF format) the club
membership dues will remain at $40.00 per year.

VI. New Business

Jeff announced that Marv Sarich would act as lraisih Palos Flying Club to coordinate activitieglaschedules, since he is a
member of both clubs.

It was also mentioned that Fox Valley Aero was hgwa swap meet on February™28nd that RC Barnstormers have a swap
meet scheduled for April 5 Details and locations can be read in AMA’s cotmmonthly publication.

VII.Show & Tell

John and Jason Joseph brought virtually identicatliMModels CAP 232’s to the meeting. John’s warsiveighs 4 Ibs., 15 oz.,
and will be powered by a Saito 72. Jason’s CAPget a Saito 56 for power.

VIIl.Adjournment

Jeff adjourned the meeting exactly at somewhensdest 8:30 and 8:45 PM.

Respectfully submitted,

da Club Secretary






