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CZECH REPUBLIC
change proposal to the Naviga M section
(Technical Committee WC 2017)

Dear Naviga M-section members,

I would like to introduce few change requests which will be presented on Technical
Committee in Nagykanisza in summer 2017:

List of proposed changes:
1) Proposal nr. 1 — Using of limiters
1) default requirements for limiter
2) collect data during 2017
3) make conclusions on collected data
4) section leader prepares voting based on received data
5) national team leaders will vote by email
6) section leader will incorporates results of vote into the section rules
7) transitional period (1/1/2018-31/12/2018)
8) collect data during 2018
9) make conclusions on collected data
10) section leader prepares the voting based on received inputs
11) national team leaders will vote by email
12) section leader will incorporates results of vote into the section rules
13) from 1/1/2019 agreed solution will be used
2) Proposal nr. 2 — Random choice of racers for each qualification heat
3) Proposal nr. 3 — Error corrections in M section rulebook
4) Proposal nr. 4 — Shortening championship duration
1) cancel Mono 2, Hydro 2 classes (save 6,8 hours of racing)
2) cancel ECO teams (save 6,9 hours of racing)
3) adjust mini ECO teams (save 5,6 hours of racing but add cca 1,5 hour)
4) shorten FSRE up to 10 minutes (save 3,5 hours)
5) what to do with individual classes?
a) cancel combustion power classes
b) group classes as follows: F1E, F1V, F3E, F3V
c) shorten time for race and preparation time
5) Proposal nr. 5 — Become a member of Sport Accord organization

| hope we will reach consensus and will choose solution which will move our hobby further
to the great future.

Zdenka Dostalova,
Czech Republic M section leader
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Proposal nr. 1 - Using of limiters

What is it?

Limiter = device which limits amount of used energy
nowadays 2 devices for boats are available on the market (MDLE, eLim) — you can find its
manuals as attachment

Why?

- safety reasons — racers are used to solder connectors directly on the lipo cells and
use almost no package (or remove it just after the race) to get desired weight

- decrease costs — short lifetime of used lipo cells (lipo cells freely available on market
are not able to withstand the way how they are used during our races), if racers
(majority) would like to succeed during international events they have to invest lot
of money into cell packs (it is no exception 1 cell pack is used only for 1 heat, than its
useless and have to be thrown away) of course there are exceptions few racers are
able to tune the boat to be efficient enough to safe cell pack to last longer

- race rather on the water not in possibility of buying more/better/more expensive
components

- better solution has not been found (for details see experiences section)

Experiences:

- the idea of limiters was introduced during technical committee 2015 in Poland (but
no tests has been done in model boats yet) few alternative ideas has been
mentioned to solve the battery problems (for example change the weight limit of
cell packs which will not solve the problems with cost, change the weight or length
of boat which will not solve problem either, or change the rest voltage of cell after
the race which is not solution either —the voltage per cell will increase a bit after
some time so when the boat stops on the lake and has to be rescued there is
enough time for cells to reach the limit but their life is over anyway)

- airplane modelers (pylons, gliders) use limiters since 2012, they have a lot of great
experiences with it and have no doubts it was good solution to apply them even
after 5 years of usage (they applied limiters because of same reasons as are
described in previous paragraph)

- in the spring 2016 started the tests with Unilog limiter in few countries (we found
out the amount of consumed energy and also few issues for example the device is
too complicated, expensive and among others has no tolerance of humidity)

- development of specific limiter device especially for model boats has been started in
late spring 2016

- first bigger public test has been done during EC in Hungary 2016 during autumn
another test has been done and device has been tuned based on exact requirements

- from January 2017 device is tested as alternative solution for battery weight limit in
few countries and data are being collected for setting up correct values

- limiter accuracy have to be set up properly, the last test in Lesznowola (June 2017)
showed devices are not yet accurate enough but producers claimed they can handle
it (they focused on other functions by now)

Frequently asked questions:

Why use limiter as a limiting device and not energy counter only?
- this solution is time consuming and staff demanding — requires after race check by
judge
- thereis bigger space for cheating
- itis difficult for spectators to recognize the heat winner
How it does work in practice?
- limiter is connected in the boat before the heat (possibly checked by judge instead
of weighting and measuring batteries), limiter starts to count consumed amount of
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energy, when the limit is reached model boat slows down 12s (enough time for
racer even on the oval track to realize limit has been reached to go away from the
track to not hinder other boats — without limiter model boat stops suddenly which is
possible risk of collision), after 120s power is restored and boat can go back to the
platform (the value on the limiter show 0)
Can | restore the limit by unplugging kill switch?
- yes in case limiter is connected behind the kill switch (between kill switch and ESC)
but you have to wait 120s until limit is restored
- noin case limiter is connected before the kill switch — this feature is here because of
long races (FSRE or teams) when the boat could be rescued (when rescued kill
switch has to be unplugged)
Which limiter can | use?
- the one which meets agreed requirements (how requirements will be set? — see
point “proposed way how to implement limiters”
| am great programmer | suppose | can cheat it easily, right?
- yes probably you can but you may cheat it for one of your race mates (during
international events limiters are drawn from the hat)
- the best way how to prevent cheating has been introduced during airplane model
WC 2016 in Italy — every racer got the limiter from the organizer just before the heat
(used connectors were mentioned in the WC invitation), organizer got better price
from producer (after the WC limiters were sold to the racers for the better price
(note: they crash the planes often to the ground — electronics do not survive usually)
—in our case limiter can be kept by Naviga for further events but the start fee has to
be bit higher to cover the cost of limiters during the first championship), in case
racer destroyed the limiter he paid for it; after the heat racers had chosen the ball
(white or black) from the sack - if black than the model has to go through detail
check by judge (in finals first 5 pilots has been checked automatically), judge
checked correct connection in the boat, voltage and current (to verify resistive
diodes are not used in the circuit), weight of batteries 200-400g, weight of airplane >
1kg)
What is the experience of airplane modelers?
- Before limiters they usually used 10 cell packs per year for one plane, after
implementing limiter solution they are using 1 cell pack 2 years (and they are still
able to win with it)

We have compared it for you:

+ positive impact - negative impact
more people can join our sport (less costs, another device in the boat is possible source
better chance to win even without having of problems (yes we thought the same
good friends in battery factory) about transponders and still it is the best
solution how to count laps)
overall costs per season decreased (racers space for great programmer to cheat it (can

needs less cell packs per season especially if | be prevented by hat system)
they want to win races)

safety reasons (almost no wrapping — hard to | correct connection has to be checked
describe correct wrapping in the rules, before/after the race by judge

people can do many things to keep superior (now batteries has to be weighted and
energy density high but battery weight still in | measured anyway)

the limit)

race rather on the water not in possibility of
buying more/expensive components
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Proposed way to implement limiters step by step:

1)
2)

3)

4)

5)
6)
7)
8)

9)

default requirements for limiter: waterproof device, has limit function (not only
counting device), as simple as it can be, default type of connectors used, ...
collect data on national levels for setting up correct values and possibly adjust
default requirements in 2017

make conclusions on collected data on the national levels and deliver those data
(values, default requirements changes) to the section leader no later than
15/11/2017

section leader prepares the voting based on received data and will send it to all
team leaders no later than 30/11/2017 (form to fill in responsible person with the
contact is in attachment)

national team leaders will vote by email — as a reply to all (section leader + all
national team leaders — to assure transparency) no later than 12/12/2017
section leader will announce results of voting and incorporates them into the
section rules no later than 31/12/2017

from 1/1/2018 agreed values will be valid for transitional period (1/1/2018-
31/12/2018)

during 2018 more tests, comparison and evaluation will be done on national levels
and possibly during EC (if it is organized)

make conclusions on collected data on the national levels including
recommendation to change/keep default requirements AND proposal to use:

- only limiters from 1/1/2019 OR

- both alternatives limiters and battery weight limit OR

- roll back to the battery weight limit only

and deliver it to the section leader no later than 15/11/2018

10) section leader prepares the voting based on received inputs and will send it to all

team leaders no later than 30/11/2018

11) national team leaders will vote by email — as a reply to all (section leader + all

national team leaders — to assure transparency) no later than 12/12/2018

12) section leader will announce results of voting and incorporates them into the

section rules no later than 31/12/2018

13) from 1/1/2019 agreed solution will be used
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Proposal nr. 2 — Random choice of racers for each qualification heat

What does it mean?

During the EC/WC competitors are randomly chosen by computer to start in qualification
heat. Competitor starts in each qualification heat with different people.

Why?

- fair play —in case good racer is qualified into the heat with less experienced racer
who can accidently cause frequent collision it could prevent great racer to reach the
final (he could be involved in collision or it could take him more time to overtake

slower/dangerous racer)

How to implement?

- usual measuring software (for example RC timing or SW used in Czech Republi) has
the feature to do random qualification order

We have compared it for you:

+ positive impact

- negative impact

fair play

complication for organizer if he do not have
software with random function (if such
software does exist)

more fun with racing (racer can measure his
abilities with more people)

racers could be confused which start
number to use when it is different in the
each qualification heat (but they will get use
to it — as we did in Czech Republic — this
system is used for years already and only
have positive response)

Proposed way to implement random choice of racers in qualification:

- add the rule into section rulebook: Racers in the qualification heats are chosen by

computer randomly during EC/WC.
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Proposal nr. 3 — Error corrections in M section rulebook

What?

We have found few mistakes in the M section rulebook:

- part G, Regulation for the class ECO/mini ECO, Special construction specifications,
regulations and checks in the class FSR-ECO - Not less than 450 gr and maximal
length of 430mm for Mini Eco (incl. starting number plate). — difference between
German and English version (it should be excluding starting number plate)

- partA, section 1, attachment A1,2,3 does not exist (it should be attachment A1A)

- part A, section 6: Juniors up to the age of 12 may only compete in the different Eco
classes, Mono1l and Hydro 1. (this does not apply for the classes F1E, and F3). — it
means juniors up to 12 years cannot attend miniMono, miniHydro, FSRE so those
classes should be added into the list

Why?

- You know why ©

How to implement?

- simply make a correction in the rulebook
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Proposal nr. 4 — Shortening championship duration

Why?

EC/WC is longer than one working week. Which brings lot of compromises into the life of
working modelers (instead of spending holiday with family they spent half of their yearly
holiday time with racing). Moreover the costs of such holidays are not small especially in
case of hotel/apartment accommodation. Problematic as well for organizers to assure place
for such a long period and do the opening ceremony during the working days (not many
people/spectators can see it).

How to implement?

- unfortunately there is no other solution than reduce some classes (or reduce
number of racers — which | suppose is not the goal) and shorten some classes

- possibility of splitting triangle and oval track does not seem to be a a good idea
(usualy people who race on triangle track race as well on oval track — it will not
shorten championship it will make it more complicated for organizer because of few
people do twice registration, opening and closing ceremony)

- see attachments: WC statistics.xls , duration.xls

We have compared it for you:

+ positive impact - negative impact

shortening of championship

some (hardly predict how many) people who | some people (hardly predict how many)
used to race in cancelled classes can join who used to race in cancelled class will be
other classes => more racers in the rest of angry => they will quit racing

classes => more fun and better possibility to
measure racing qualities with more people
=> bigger value of medal (better be 1* from
40 people than to be 1* from 10 people)

Proposed way to implement change:

1) cancel Mono 2, Hydro 2 classes (save 6,8 hours of racing)
- most expensive classes from group race
2) cancel ECO teams (save 6,9 hours of racing)
- high probability of collision, higher costs compared to mini ECO teams
- on the other hand this is interesting class for spectators
3) adjust mini ECO teams (save 5,6 hours of racing but add cca 1,5 hour)
- make it even more fun and more interesting for public
- as a last race of EC/WC — racers can use boats from mini ECO group races
- new rules: only 1 team per country is allowed, 2-5 racers + 1 helper, minimum of 2
models, duration: 30 mins, only one final round (no qualification) — on first glance
visible who (which country) won the race — interesting for public
4) shorten FSRE up to 10 minutes (save 3,5 hours)

total amount of saved time (group race) = 21,3 hours (3 days) saved
5) what to do with individual classes?
- lets suppose there is special track for individual races but this is not enough (in
total it consumes 54,5 hours — 6,8 days)
- it has to be reduced as well:
a) cross out combustion power (simplification in the rules, combustion engines are
specific for FSR section, easier for organisers to arrange event)
b) group classes: F1E, F1V (without ccm limit), F3E, F3V
c) shorten time for race and preparation time
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Proposal nr. 5 — Become a member of Sport Accord organization

What does it mean?

SportAccord (previously Global Association of International Sports Federations) is the
umbrella organisation for all (Olympic and non-Olympic) international sports federations as
well as organisers of multi-sports games and sport-related international associations.
https://www.sportaccord.com, https://en.wikipedia.org/wiki/SportAccord

Example of members: FIFA (football), FIA (formula 1), FAI (airplane modelers), UIM (kind of
competitor for Naviga),

Why?

- reach to the state contribution for the modelers who are members of oficialy
recognized sports associations (Naviga is not the case) — in more and more
countries state contribution/donation is or will be conditioned by membership of
the officially recognized sport organization which is member of Sport Accord

- gain an advantage before IMBRA — IMBRA does not meet requirements to become
a member of Sport Accord but Naviga does

- prevent members of Naviga to “escape” from Naviga to UIM — because of money
(state contribution could be a lot of money in some countries and may motivate
racers to attend big events and invest money to their models)

How to implement?

- pay member fee (associate member is enough) and become a recognized member
of Sport Accord organization — we would like to be recognized as official sport (note:
nowadays process of becoming a member is being reworked by Sport Accord |
cannot describe it in detail)

- let me add the article 43 from Sport Accord statutes:

Article 43. Independence of Members

No discussion or voting by SportAccord shall infringe in any way on the freedom and
independence of any Member, who shall, at all times, retain complete
independence and control over all matters falling within its field of activity.

We have compared it for you:

+ positive impact - negative impact

possibility to draw state contributions ?

gain an advantage before IMBRA

prevent Naviga members to escape from
Naviga to UIM
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Limiter — in general

Proé limiter / Why limiter?
Duivodiz pro vyvoj limiteru je riolik, zejména vSak problematika pouzivanych
akumulator pro pohon vykonnych rychlostnich madieldi. Mezinarodni pravidla
predepisuji ve vicemémezngnené podobédd roku 2008 LiPol akumulatory (ostatni typy
nebyly prakticky konkurenceschopné) pomoci maximalni hmotnosti pohonné satkjadaps
2809 pro nejrozgendsi ,A" kategorie (eco, monol, hydrol). Postupeasud se vSak
ukazuje, Ze tato definiceipASi i mnohé problémy:
There can be mentioned lots of point for using Limiter, however most important probably
is actual state with batteries allowed for fast electric racing boats under NAVIGA section M.
In 2008, there was made last significant change in power supply limitations, when LiPo was
allowed. Also other battery chemistry are/were allowed, but these seems not to be competible.
LiPo batteries are prescribted by maximum weight of the battery pack, i.e. 280g for the
most raced ,A" classes. Meanwhile, after several years, this definition seems not to be the
best due several reasons:

1) Vyrobci LiPol akumulatar dokézi pizpiisobit svoji nabidku poptavce, vipehu let
tedy doSlo ke vzniku specializovanyall akumulatog pro modely lodi s
nadstandardni nominalni energetickou hustotou ve srovnarirg/b typy na
modelaskéem trhu. Rraz na jednu vlastnost aleipASi upozadadi ostatnich
vlastnosti, tedy Zivotnost a proudova hustota (jinak téZz ema€" neboli
maximalni dovoleny odebirany proud z akumulatoru) jsou naopak podpré.
Pritom jak je u specializovanych vyrabiibvyklé, jejich cena je vySSi nez uzriyeh
ekvivalenti.
LiPo batteries producers are able to offer what customers wants. So we are able to buy
specialized LiPo batteries just for racing boats with superior energy density compared
to standard batteries available on RC hobby market. However, prioritization of one
property may cause substandard values in other properties, like service life and current
density (or more commonly used as ,,C* rating for calculating of max. discharging
current). Finally, as it can be expected in case of specialized products, price of boat
racing LiPo batteries is higher than similar RC hobby batteries.

2) Druhou vyznamnou skuteosti je vlastni pibeh soutZzniho provozu akumulatir

Velka \tSina sougzicich ma své modelyipraveny tak, Ze kapacitu akumulator

vyuZivaji pln¢tedy do zbytkové energie 1-3% odpovidajici klidavéapéi po jizdée

3,3-3,4VElanek. Takto ziskaji maximum mozné energie, alev@@splni poZzadavek
pravidel na minimalni koncové nétp. Pro LiPol akumulatory to je oviem
problematicky provozni rezim, ve kterém i naipdrne odolné typy maji Zivotnost
nejvySe v desitkach cyiklV pifpade,uplného” vybiti s klidovym nagém cca

3Viclanek a méa pakcasto akumulator jiz po prvnim vybiti ztraci nemalést¢

kapacity a je pro dalSi sogitni pouZiti prakticky nepouzitelny.

Lze tedy pgdpokladat, Ze pokud by bylo mozné vyuzit eneediumnulatoru jen

z cca 80%, jeho Zivotnost vyraareroste.

Also the way how batteries are used during racing affects their service life. Most of
racers have their speed boats tuned to use almost all energy stored in the battery,
corresponding 1-3% residual energy at about 3.3-3.4V/cell. In that case, maximal energy is
discharged, but still keep the low voltage limity required by rules. However, this working
mode is problematic for LiPol batteries, when service life is only about several tenths of
cyclec even for the best types. In case of ,complete” discharge with end voltage about

1
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3.0V/cell or less, which can also easilly happen, the battery lost significant part of its capacity
even after first discharge and becomes almost useless for next racing.

We can expect that battery service life will extend significantly in case of discharging
only i.e. 80% of its total energy.

3) Hmotnost akumulatarje kontrolovana po skoedi jizdy. Nicméngnaha co nejvice
vyuzit pedepsany limit vede k pouzivani jen velmi subtildicbvnou Zadnych obal
akumulator:, psipadnéjsou tyto obaly @sto p&d kontrolou odstrarovany. Vzhledem
k castému nafukovani a zaléni akumulataf je manipulace s nimi kratce po
skonceni jizdy rizikova, stejni@ko hrozi napiklad poskozeni vlastniho hermetického
obalu danki v piipade Ze nemaji dalsi kryti./Ppriprave je pak pro splndi limitu
poteba napiklad pajet konektory jwho na vyvodylénki, coz ale zase prasi
moznost mechanického poskozeni vyvodi a znehodnoceni akumuléatoru.
Battery pack weight is checked after the race. However, in effort to use prescribted
weight limit maximally, only very delicate or even no battery covers are used, or these
covers are removed before checking. In fact, batteries can heat or inflate itself during
the race and this can cause damage hermetic packaging of cells when no extra cover is
used. And any damage of basic cell surface may cause smoke or fire.
Another point is necessity of soldering power plugs directly on cell contact plates,
which can be easily mechanicaly broken without possibility to repair.

VySe uvedené zajisté neshrnuje vSe, nicrjgéugite mozné se shodnout na existenci vyse
uvedenych probléfin které zvySuji naklady na provoz s@mtich model, vyZzaduji vysokou
opatrnost a pihaseji zbytené bezpénosti rizika. Cest jak toto gSit je samozjne vice,
aktualnénejvice diskutovanou je prapouziti limitéru energie, ktery evezme funkci

omezeni pFdepsané energie misto omezeni hmotnosti akumul&@odobnédse iz dive

zacaly pouzivat specializované limitéry gkterych kategoriich modeletadel, zejména

elektrické pylony. Bohuzel diky specializaci nelze pro modely laaioggouZzit jiz existujici

zajizeni, jediné univerzalni v podob®NILOGu je slozité na zapojeni, financharoché a

zejména s nulovou toleranci vodyvthkosti v zaizeni.

Points written above surely dont summarize all actual problems, however these mentioned
really exist, increase cost of racing and require high care about safety risks. There can be
found several solitions, nowadays the most discussed is usage of energy limiter device to take
over the control of available energy for one race instead of maximum battery weight. Same
way can be seen at several RC plane classes, when specialized limiters are used i.e. in electric
pylon racing. Unfortunately, existing devices cannot be used in RC boats due different
working conditions and only one universal type, UNILOG, requires specific connection and
definitely dont work in case of even little moisture in the device.

Jak limiter funguje/ How limiter works?
Obecnou specifikaci limiteru Ize shrnout jednoduSe. Jedna sézeabvdrici
aktuélni napéi a protékajici proud s dostatee vysokou vzorkovaci frekvenci (naprin 10x
za vtefinu), které z nadrrenych hodnot aasu p@ita odebranou energii (obvykle udavano ve
Wh). Po dosazeni stanovené hodnoty pak danym zpisobem zpomali/zastavi model, nebo pouze
signalizuje dosazeni/pkroceni limitu. Jedna se tedy svym zpisobem o wattmetr agpine
hlidaci funkci. Pi navrhu je pateba dbat na vysokou ggnost a spolehlivost, nebloy se
jednalo o stZejni zaizeni pro funkci modelu.
General specification of limiter can be simply. Its device measuring actual voltage and
current at sufficient sampling frequency (at least 10 times per second), using this vaules and
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time to calculate consumer electric energy, declared usually in Wh. When pre-setted value is
reached, limiter stops/slows down the boat, or only shows that limit was (over)reached. In
fact, it is wattmeter with extra checking function. In design of limiter is essential to heed high
accuracy and reliability due high influence at racing model functionality.

Primé mareni je tedy celkem jednozma vice moznosti ale nabizi zpisob chovani
limiteru v pfpadédosazeni, resp. pkroeni stanovené hodnoty. Celkqgae rozlisit
nasledujici dva hlavni pstupy:

Energy measuring is clear in fact, but we can use more possibilities what limiter do in
case of reaching or crossing given value. These two main options can be found:

1) Jen_n@greni + signalizace mwkroceni limitu. Model standardngokradije v jizdedo
konce jizdy, v jejimZ pbéhu neni nijak z2jmé, zda doSlo k dosazeni limitu. Po
skonceni jizdy je kazdy model zkontrolovan a g&na hodnotaicsignalizace
prekroceni limitu zobrazena.
Tento zpusob nabizi minimalni pozadavky na limiter, ktery omg jen n¥rit a
signalizovat. Jedné se téz o jednodusSi zapojeni v modelu @itforafry je snazsi
limiter zajistit proti neautorizovanému zasahu. Na druhou stranu pro spravné
vyhodnoceni jizdy je nutné vzdy pfdlvsignalizaci limiteru a stanovit zgb
zapodeni pfpadnych penalizaci (napalgoritmem odéitajici ndaky patet kol za
danou Urove prekra‘eni), coZz nemusi byt vZzdy jednodudhabjektivni. TéZ je nutny
kvalifikovany rozhodcpro kontrolu na jakékoliv soéiti, neborfunkce neni mozna bez
kontroly a p£podu po jizde
Measuring only + limit overreaching signalization. Model drives the race until finish
when time is over, reaching the limit is not shown during race. After finish, each
model is checked by judges and measured value (or limit overreaching signalization)
is shown and noticed.
This way is easier for limiter design, it should only measure and signalize the value.
Also connection in the boat is easier and securing of limiter against unauthorized
intervention. On the other side, for right race evaluation, all models have to be
checked for potential signalization and way how to count penalties (i.e. to find
algorithm decreasing laps and/or time for each level of energy limit overreaching) has
to be established. However, this may not be easy and impartial. Also qualified judge
for device signalization checking is needed at any race, because usage is not possible
without checking and result adjustment after race.

2) Me¢reni + omezeni/odpojeni pohonu prekroceni limitu. Druha varianta je doplma
0 zapojeni standardizovanéhigliciho signalu regulatoru skrz limiter, ktery po
dosazeni stanovené hodnoty omeépid{oji vykon motoru.

Toto 7eSeni je narad@gSi na navrh limiteru i jeho zapojeni, nicméma druhou stranu
nabizi chovani blizs§i séasnému stavu, kdy modely p@anpani akumulatoru
zpomali & ziistanou stat a je tedy'ggmé, kdo pokradje v jizdea kdo nikoliv. Stejne
tak neni nutna nasledné kontrola signalizace limiteruegppiet dosazeného vysledku
po skonéni jizdy. Kontrolu zapojeni Ize provésegitizdou v ramci standardni
prejimky, podobnjako v soudsné dobdreieni napéi.

Zastaveni modelu na trati sice znamena vznék@Zky pro zbylé modely pokuici

Vv jizd¢ nicméngdedna se o stejny stav jako nyni. Navicvpodném navrhu

» Signalizace” napiklad zpomalovanimi pulzaci Ize riziko kolize pro neplanované
zastaveni do zr@mé miry omezit.
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Measuring and power limiting/disconnecting when limit is overreached. Second

option how limiter can be used is extended by connecting standardized ESC
controlling signal from receiver through limiter which after reaching the limit swich

off or slow down the power systém.

This way is more demanding on the limiter design and connection, however works
almost similarly to actual state when the model slows down or stops when batteries are
discharged and anybody can see which model continues the race. Also no signalization
checking and results recalculation is needed after race. Limiter connection can be
controlled during usual controls before/after race like now battery voltage is checked.

If the model stops on the course during race, it brings obstacle for the other boats, but
it is in fact the same as with discharged batteries. Moreover, when signalization is
designed properly, like slowing down by degrees or pulsation of the power, the risk of
unwanted collizion can be very low.

Konkrétni provedeni prvni nebo druhé moznosti Ize samzpopisovat i mnohem
podrobndi. Rozhodujici je vSak kteryistup zvolit. ¥tSinou je druhy gatup povazovan za
objektivndsi, k emuz se ppojujeme i my gimavrhu naseho Limiteru MDLE4. Ostatné
ztoho duvodu, Ze zatimco limiter navrzeny i pro odpojendbratmozni pivybaveni
zobrazovaém pouZiti také pro éeni, tak naopak to nelze.

Each option can be decribed in great detail, of course, however the most important is
which option should be choosen. In majority, second option seems to be more objective,
including us in case of design our Limiter MDLE4. Above that, we want to offer device
usable for monitoring only too, but it is not possible to design monitoring device able to
control the motor on the other side.
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Limiter MDLE4

Vyvoj / Development

Elektronicky limiter energie MDLE4 (dale ,Limiter®), tedy Zzaéni umozujici vyuzit
nejvySe stanovené mnozstvi elektrické energie z akumilaydo navrzeno firmou
MModels.eu na zakladziskanych zkuSenosti a poZzadestiutZicich s rychlostnimi modely
sekce M organizace NAVIGA. Vyvoj a vyrobu zakézkajiStuje &ska firma DSYS, majici
dlouholetou praxi s vyrobou imyslove i model&ke elektroniky detné oSeteni proti
pisobeni vn&ich vlivi.

Electronic energy limiter MDLE4 (hereafter ,Limiter”) was designed by MModels.eu
company based on experience and racer’s requests at competitions in classes of NAVIGA
section M. Generally, electronic energy limiter is device allowing to use only setted amount
of electric energy delivered from accumulators to electric motor. Development and production
of MDLE4 Limiter is provided by Czech company DSYS, which have long-time experience
with both modelers and industrial electronics, both with custom and mass production. Chosen
company have also its own reliable know-how about protection of electronics against weather
conditins.

,Nas" Limiter je prvnim zaizenim které bylo pro tuto funkcigustaveno
v prototypové podobgii testech na ME v Maat'sku 2016. A techto prvnich testech se
ukazalo, Ze takové zaeni opravdu @ive fungovat, byjsme se potykali s drobpdémi
chybami. Naslednymi testy ve zbytku sezony byly vSechrgsnesgtt odstramy a Limiter
byl pIn¢ pripraven pro sériovou vyrobu, ktera byla spnst p/es zahajenim sezony 2017.
Zarovei byl na podzim mdstaven téz alternativni vyrobek eLim firmy MLMugohs z Velké
Britanie, s obdobnymi funkcemi, jen vyragdndividualne

Predpokladame, Ze ve velldsti aktivnich zemi v sekci M budou limitery jaké
podobév pribéhu sezony 2017 testovany tak aby jejicipadné oficialni nasazeni v
budoucnosti mohlo byt zvaZzovano na setkani Technické komi& 2017.

,Our” Limiter is the very first device introduced as prototypes during tests at section
M 2016 European championship in Hungary, when we found device like that can be realy
usefull, even some mistakes of the prototypes had been discovered. Upcoming intensive
testing in the rest of racing season helped us to eliminate all knowed errors and Limiter was
prepared for serial production just before season 2017. Simultaneously at the autumn the
eLim by MLM solutions from Great Britain had been introduced, with very close
functionality, only individualy made.

We expect that in most of NAVIGA section M active countries limiters will be tested
in some way during season 2017 to have enough experience for possible discussion at
Technical comittee meeting at section M World championship 2017.

Zpusob funkce Limiteru vychézi z pozadagekinotlivych zemi a jedstene
prizpisobena nyngimu zardru limitery vyzkousSet a ziskat maximum praktickyjdtedl o
jejich funkci a nejvhodigim zpiisobu budouciho pouZziti. Z tohoto diivodu umoZznujeswac
verze Limiteru jednak programovani (dostupné pro vedouci sekce n&mewsoby) a
jednak pépinani hodnoty limitu pro konkrétni kategorie.

Design and functionality of our Limiter folows requirements given by several
countries and is partialy adapted actual intentions to test limiters and gain as much practice
data as possible about limiter functions and options for further use. Due this, actual Limiter
allows programing by specialized card (available for national leaders or authorized person
only) and switching limit value for each classes.
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Zapojeni, popis Limiteru / Limiter MDLE4 describtion and wiring

Limiter m& prichozi kladny pol osazengrizenym kabelem éeny k zapojeni mezi
akumulator, resp. odpojovaci stiky, a regulator motoru. Pro gpojeni je nutné pouzit
kvalitni konektory odpovidajici z&i a spoje zaizolovat. Dale snimaci ten&gny vodi pro
pripojeni zaporného polu, opdejlépe mezi akumulator a regulatoriilovy kabel se
servokonektorem se zapoji ddjpmace misto regulatoru (pro provoz génim motoru) a
ridici kabel regulatoru poté do z#ty na Limiteru. Posledniipinovy konektor nad vstupnim
servokabelem je den pro pipojeni pepinaciho tlaitka, resp. programatoru.

Mezi vstupem a vystupeiidigiho signalu motoru je umést LED display zobrazujici
nastavenou hodnotu limitu/élaw se zbyvajici energii do dgrpani limitu. LED display je
pro minimalizaci rozréri a hmotnosti jednosegmentovy s cyklickym zobrazovarédy
napriklad dslo 45 zobrazi jako 4 — kratka prodleva — 5 — dibphodleva a takto dokola. Je
to v praktickém pouziti plrerozumitelné.

Limiter has positive pole going through the device by red cable, designed to be
connected between battery, or even better emergency switch, and ESC. Its essential to use
high quality power plugs for connection and dont forget to insulate all joins. Negative pole is
monitored by thin black wire, which should be connected between battery and ESC too.
Three-wire cable with JR servo plug comes to RC receiver instead of ESC cable (in case
motor should be controlled by Limiter) and ESC signal cable should be connected to the plug
at Limiter. The last 3-pole socket located above incoming controlling cable is designed for
connecting of swicht button or program card.

One-digit LED display is located between input and output of ESC signal for showing
setted limit value alternately with remaining energy during working. This LED display is just
one-digit due simplicity and low size and it has cyclic displaying of the values. It means that
i.e. number ,45" is shown as: ,4" — short delay — ,5" — long delay . It may look complicated
written, but its very easy in use.

Figure 1: Limiter MDLE4 (prototype)
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Figure 2 Limiter MDLE4 wiring scheme with smart button

Funkce a provoz Limiterd Functionality and usage of Limiter

» Zobrazovani Displaying

Po zapojeni v modelu a spérdit napajeni provede Limiter inicializaci a zobrazi
inicializacni znaky LE4. Poté jiz/i$tlaw zobrazuje aktualnsastaveny limit zddajici
pismenem ,L“, tedy pro nap/53Wh je zobrazovano ,L53" a po kratké proddedruhou
skupinu dslic ukazujici aktualnZbyvajici limit. Konkrétnéedy LE4 — L53 — 53 po zapnuti a
napriklad L53 — 6 ve chvili kdy z nastaveného limitwakWh. Jedna se o zaokrouhlenou
hodnotu na celé Wh. Konkrétni hodnota limitu je programovatelna.

Once Limiter is connected and power on, it makes its inicialization and shows ,LE4*
for confirmation. Then it shows alternately chosen limit value begining by letter ,L* (i.e.
,L53" for limit of 53Wh) and after short lag number without L which means actually
remaining limit. Whole sequency after power on is ,LE4 — L53 — 53 and i.e. ,L53 — 6" at
time when 6Wh left from the given energy value. Showen value is rounded to integer Wh and
limit value is programable.

» Inicializace/ Inicialization

Nadtani limitu je zahajeno ihned poipgjeni napdjeni, nebapotreba palubni
elektroniky modelu je zanedbatelna vzhledem k mdpehonu. Alternativnéze zvolit
zahajeni naitani az po vaistu proudu nad 5A, tedy po rozjeti modelu.

Energy counting is defaultly started immediately once the power is switched on,
because energy consumption of board electronic is very low compared to the propulsion
systém. Another option is start of the counting when current exceeds 5A, so after the model
has started the race.

» Prubeh jizdy/ Driving during race

Behem jizdy Limiter pouze nid& spotebovanou energii a zaroveakeé #dici signal
regulatoru, tak aby #h zaznamenany nejvyssi a nejnizsi hodnotu, tedyetisigjiciho
motoru a plného plynu. Tyto hodnoty jsou trvale kontrolovany, neni tedy mozné vyuzit
automatické rekalibrace regulatoru po dosazeni limitu pro pakradi v jizdéDo dosazeni
limitu ale Limiter nijak nezasahuje déni, je pIndrichozi.

During race/driving Limiter only counting consumed energy and ESC controling
signal, to have noticed highest and lowest value, equaling full motor power and neutral. These
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control values are permanently checked, so its not possible to use anything like automatic
throttle signal recalibration of the ESC after limit is reached.
However, until reaching the limit, Limiter doesnt affect the driving at all.

» DosaZeni limitu, zpomalovahLimit reaching and power limiting

Poté, co je dosazeno zvoleného limitu Agmbvané energie, Limiteaste’né prebira
Fizeni regulatoru tim zdbem, Ze v pgbehu nastaveného ,,zpomalovacihasél“ postupné
v 10 krocich snizuje maximalni pouzitelny vykon motoru. Tedy, motor Ize dat|ddat ve
smyslu vypnutiiczpomaleni, zrychleni je vS8ak mozné nejvySe dalaktomezené hodnoty.
Casovy pfibéh naznadgije nasledujici graf — Limiter propusti jakykoligsél ktery je pod
Zvyrazn&ou @arou a naopak omezi nejvyse na arpdanécary sidici signal, ktery by @i byt
nad ni v danémase.

Omezovani v krocich bylo zvoleno pro snazsi rozpoznani omezovaaicsoyt
pritom ale pirdaném potu kroku jiz neni ghs vzdaleno plynulému fbehu.

Once the chosen energy limit is reached, Limiter partialy takes control over the ESC
by specific way. During programmed ,slowing down time* Limiter lowers maximal available
motor power in 10 steps. That means, driver still have full control about slow down or switch
of the motor, however speed up is available only up to actually allowed level. Next graph
shows the time proces of the limiting — the Limiter pass through any control signal which is
below the thick line and conversely decrease any control signal which should beabove the line
to the actual value of the line.

Limiting in steps instead of linear was chosen for easier recognition of the limiting by
driver, but at the same time due enough steps its almost linear too.
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* Vypnuti motoru, ekani/ Power swich of, waiting time

Po probé&nuti zpomalovaci faze je motor zastaven, resplasguma od Limiteru
signél odpovidajici nejnizsi nafené hodnatv predchozim provozu, tedy neutrélu, po dobu
» cekaciho asu“. Tato hodnota je téZ programovatelna, vychezitaveni je 100s tak, aby
mezitim doSlo k vyprSeni minutovélasu na dojezd posledniho kola, které pakiinbyt
omylem zapd&no p# navratu modelu k platu po skami c&kaci doby. Zaroveale piflis
dlouhy &kaci as zbytene prodluzuje piibeh soutze. Kzeni modelu na ostatnich kanalech
zistava po dobuekani zachované, jen k regulatoru neni prop&ughy signal nez znagi
neutral.

After the slowing down phase the motor is stopped, or more precisely ESC receives
from Limiter control signal corresponding the lowest previously used value (neutral value) for
the period of ,waiting time*. Waiting time is programable too, default value is 100s to be
longer than standard one-minute time frame given by rules for finishing last lap of race so
model coming back to the ponton cannot receive extra lap counted. Conversely, too long
waiting time unnecessarily extend the proces of the races. Other functions of the model
remains without affecting, only ESC receives the neutral signal.

» Obnoveni izeni motoru Motor control recovery

Po skonéni c&kaciho &su Limiter péstane omezovaidici signal regulatoru a motor
je mozné znovu pouZivat bez jakéhokoliv omezeni. Modeliigdstandardngrijet zpd
k startovnimu molu, aniz by bylo nutné pouziti svazedihic
Display Limiteru ukazuje zbyvajici mnoZstvi energie jako ,0“ poté co je dosaZzeno nastavené
hodnoty. Vzhledem k d&eni obnoveniizeni motoru neni sp@bovana energie dale
zobrazovana (ve smyslu nagé&pornych hodnot).

Once waiting time is over, Limiter stops limiting ESC control signal and driver have
possibility to use motor without any limitation. Model can go to the start place and no rescue
boat is needed.

Display of the Limiter shows ,,0“ (zero) as rest of energy once programmed limit has
been reached. Energy consumed once motor has been repowered is not counted (i.e. showing
values under zero etc.)
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Nastavitelné parametry Programable values
Tabulka uvadi pghled nastavitelnych paramgttimiteru. Zpuisob programovani agginani
je uveden nize. Pokud byly stanoveny hodnoty pouZzivkieéymd statem, pak jsou uvedeny

na konci tohoto popisu.

Par. Funkce Rozsah Krok, moznosti

P1 | Paner 1-4 4 samostatné, gpinatelné padii

P2 | Hodnota limitu 1-200 Wh| 1Wh

P3 | Inicializace Start/5A Zapnuti niaéni od pipojeni napajeni nebo od hodnoty HA
P4 | Cekaci &s 1-120s | 1s

P5 | Zpomalovacias | 1 - 20s 1s

Table shows programable values of Limiter. Programming and changing of memories is
described lower. If there are any values chosen by any country as default, these are written in
the list at the end of this describtion.

Par. Function Vaule Step / possibilites

P1 | Memory no. 1-4 4 independent, user switchable memories

P2 | Energy limit 1-200 Wh 1Wh

P3 | Inicialization Start/5A Start counting at power on / after at least 5A current
P4 | Waiting time 1-120s 1s

P5 | Slowing down time| 1 —20s 1s

Programovani/ Programming
Z duvodu nabidnuti maximalni univerzalnosti nabizi lamioznost volby konkrétni
c¢iselné hodnoty pro vSechny zdsadni funkce, viz tabulka parametProgramovani je

mozné pomoci specialni programovaci karty osazené LED segmentovymi displaiykwa tlac

Pro zajiSeni objektivity bude tato karta a postup programovédispozici pouze narodnim
vedoucim sekci ékvivalentnim osobam tak, abyema d volba limiti byla v ramci

narodnich souwZi pod kontrolou vedouciho a nebylo nutné prov&datrolu nastaveni

Limiteru p# béznych sou¥ich, tedy pokud nebude v budoucnu zvolen jiny zpuisob.

In order to offer maximal versatility, Limiter allows to program exact numeric values
for all three main functions, as noticed in table above. Changing the values is possible by
special programm card MDPL1 with four LED displays and buttons. This card and
programming scheme will be available only to national section leaders/trainers or any other
choosen responsible person to have the control about which values are used in each country
and not need to do detail check during standard races. Described systém can be changed in
future, of course.

Druhou zasadni funkcionalitou Limiteru je moznost uzivatelskéhowyb &yr
prednastavenych paiti pomoci specialniho ppinaciho tlaitka. Cilem tohotoeSeni je
nabidnout moznost univerzalniho pouziti jednoho Limiteru fyo kizné limity energie (tedy
tak jak soudsna pravidla specifikuji, ekvivalent 110g, 2800d& 840g akumuléatoru),
pripadnépro testovanidznych délek zpomalovaciho ekacihocasu. Fi objednavce
Limiteru pak bude dodan s jizguhastavenymi pa#tmi podle konkrétniho statu, pokud
hodnoty budou v dob@bjednavky znamy resp. stanoveny.

The most important is that Limiter allows standard users to choose one of pre-
programmed memories by using special smart button MDPL2 (sold separately). By this
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option, racer can use one Limiter in four different classes with different energy limits (as
specified in rules now to equal 110g, 280g, 560g and 840g LiPol battery) or to test different
lenghts of slowing-down and/or waiting time. Each values will be setted when Limiter is
ordered by customer based on his country if country values are known.

Prepinaci tladitko se pipojuje pomoci male-male servokabliku do programgwac
portu Limiteru (viz obr.2) a jeho jpojeni je moZné pouzeipypnutém napajeni {v
prijimace), jinak neni rezim @pinani pardi inicializovan. Po spravné inicializaci display
Limiteru signalizuje zvolenou paha stiskem tlaitka jsou pardti cyklicky pepinany.

UloZeni a zvoleni konkrétni patnprobehne automaticky po jejim v¢mi a odpojeni
napajeni a tlaétka. S pipojenym tlaitkem neni mozny provoz modelu, Limiter v tomtomeZi
neumoznujeizeni motoru aby nedoslo k ndhodnému sepnuti.

Smart button should be connected by male-male servocable into programm port of
Limiter (see fig.2) and its connection is possible only when power is switched off (receiver
power included), otherwise memmory switch mode will not be started. Once inicialization is
done, Limiter display shows number of actual memory. Pressing the button will change the
memory no., chosing the selected one will be done automaticaly once it is shown at display
and Limiter is powered off (then also smart button has to be disconected). Due safety reasons
model cannot be operated when smart button is connected, Limiter in memory chosing mode
doesnt allow to drive tje motor.

Dalsi funkce/ Other

Nedilnou soudsti Limiteru je téz riblik ochran proti jednodusSimu i slaz#imu
ovlivneni jeho funkce. Mezi ty zakladni fiatalohované napdjeni, kdy si Limiter pamatuje
aktualni provozni stavéetnenaneirené hodnoty i p/odpojeni napajeni, a to po dobu 120s.
Neni tedy mozné ,restartovat” funkci Limiteru pouhym kratkodobym odpojenim napajeni,
napsiklad v peibehu jizdy. Zarove je ale nutné na tuto funkci pamatovat nigfad p#
pouziti Limiteru v nasledujicich rozjfkach s pésunutim do jiného modelu a nechat jej
alespon 120s bez napdjeni, coz ale nebud& stozité.

Limiter has also several protections to avoid intereference of its function. Important is
backed up power, when Limiter remembers actual working state included measured energy
value even power battery is disconnected for time of 120s. So, short switch on and off main
power during race / measuring energy and limiting will not cause restart of the Limiter.
However, this means user have to know that when Limiter has to be without any power (both
main battery and receiver voltage) for at least 120s before it can be used in another boat i.e. in
next race group, but the 120s time is not too much to disconnect and then connect Limiter
between two models.

Limiter nabizi moznost upgrade firmware u vyrobce v ramci zarulpagiepozdéi
za minimalni poplatek (LOEUR nebo régpro pripad Upravy pozadavikdle pravidel.

Design of Limiter also allows firmware upgrade at the producer in the warranty, or
later for small cost (like 10EUR) for case any change will be needed by possible future rules
change.
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Technické parametry

160A (vySSi hodnota Limiter nepoSkodi, ale je stéle

+1%ypicky, bZnemére nez 0,5%)

Napdisilove ... 6 — 45V (2-10S LiPol)

Napdi BEC___....oooooeeeees 5—-10V

PFesnost snimani nap¢g +0,5%(typicky, bZnéménenez 0,2%)
Méiici frekvence 25Hz

- Vodéodolné provedeni IP67 pomoci speciaifdlozkoveé pryskiice

- Rozmery hlavni desky limiteru 35x35mm, tlotkéa cca 7mm

- Hmotnost cca 10g bez kabeP7g s kabely

- Silové kabely 4mr) délka 80mm kaZzdy

- Ridici kablik délka 230mm s JR servokonektorem

- CE certifikace kompatibility, gimyslové provedeni pro maximalni spolehlivost

Technical data:

Maximal current 160A (higher value doesnt damage the Limiter, only will

be still counted as 160A)

Current monitoring accurancy ____+1% (typicaly, in fact better then 0.5%)
Voltage (main power) . ... 6 — 45\(2-10S LiPol)

Receiver voltage (BEC) 5-10V

Voltage monitoring accurancy

Monitoring frequency 25Hz

- Waterproof design IP67 by special three-part electronic protection resin
- Main board size 35x35mm, thickness approx. 7mm

- Weight approx 10g without cable, 27g with cables as delivered

- Power leads 4mflenght 80mm each

- Control lead 230mm with JR gold-plater connector

- CE certification, industrial design for maximal reliability

Kontakt a technicka podpora / Contact, technical support:

Ing. Miroslav Miletin — MModely.cz
MMM Com, s.r.o.
info@mmodels.eu
+420724252189
www.mmodels.eu

Zmeny vyhrazeny Changes possible

12



MDLE4 energy limiter

MModels.eu

Zvolené narodni varianty nastaveni limiteru dle zefrdhosen values for limiter based on
each country requests:

1) Czech Republic (same as PL)

Mem. | Energy limit | Inic. | Waiting time | Slowdown time Class
P1 53 Wh Start 90s 12s ECO, M1, Hlprimary
P2 106 Wh Start 90s 12s M2, H2
P3 159 Wh Start 90s 12s FSR-E
P4 20 Wh Start 90s 12s mini
2) Poland (same as CZ)
Mem. | Energy limit | Inic. | Waiting time | Slowdown time Class
P1 53 Wh Start 90s 12s ECO, M1, Hlprimary
P2 106 Wh Start 90s 12s M2, H2
P3 159 Wh Start 90s 12s FSR-E
P4 20 Wh Start 90s 12s mini
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Programovani Limiteru pomoci karty MPDL1 / Limiter programming by MDPL1
programm card

1) Zapoijit Limiter a kartu dle schématu (stejné jako zapojeni v provozu, jgrogepdu
kartou)

2) Zapnout napajeni (Iépe&.wapajeni pifimace/BEC, ale neni nutné), display Limiteru
ukazuje ,P*, programovaci karta ,LE4"

3) Stisknutim Sipky|, (dol:) inicializovat programovaci rezim. Po prvnim stigin
zobrazena verze FW (napk.1") a po druhém stisknuti je Limiter v reZimuogramovani.
4) Programovani:

- display PAR ukazuje aktualmastavovany parametr

- display VALUE ukazuje konkrétrisélnou hodnotu

- Sipkami ,,|“ a ,, 1“ |ze prepinat mezi nastavovanymi parametry

- pro zneénu hodnoty parametru stisknout ,OK" a VALUE re‘dlouze blikat. Poté Ize
Sipkami ,|“ a , 1“ zmenit hodnotu dle p@eby a optovnym stisknutim ,,OK*" se vratit do
wbéu parametru

- po nastaveni vSech hodnot 3s podrzet ,OK" pro ulozZeni, coZ je signalizovano ,P End“ a
poté je pateba odpojit napdjeni a kartu. Po dp¥ném zapnuti napajeni beigmjené karty
je Limiter pipraven k pouziti.

Par. Funkce Rozsah Krok, moznosti

Pl | Panmar 1-4 4 samostatné, gpinatelné padii

P2 | Hodnota limitu 1-200 Wh|  1Wh

P3 | Inicializace Start/5A Zapnuti nia@ni od pipojeni napajeni nebo od hodnoty 5A
P4 | Cekaci &s 1-120s | 1s

P5 | Zpomalovacias | 1— 20s 1s

1) Connect Limiter and program card as shown at picture (the same as for normal use, only
with card connected)

2) Power on the model/Limiter (if possible, receiver power / BEC included), Limiter display
shows ,P“ and program card ,LE4"

3) Press arrow|,, (down) to inicialize programming mode. After fingstess FW version is
shown (i.e. ,1.1%) and after second press Limiter can be programmed.

4) Programming:

- display PAR shows actually setted parameter
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- display VALUE shows each numeric value

- use arrows |,“ and ,1" to chose parameter type

- to change parameter value press ,OK* and VALUE display starts to flash slowly. Then
parameter value can be changed by presgihg ,1“ and press ,,OK* will finish the change

and goes back to parameter chose

- once all values have been setted, long hold (for 3s) of ,OK" saves the changes and card
shows P End“. Then its necessary to disconnect power and the card and after repowering the
model is ready for use.

Par. Function Vaule Step / possibilites
P1 | Memory no. 1-4 4 independent, user switchable memories
P2 | Energy limit 1-200 Wh 1Wh
P3 | Inicialization Start/5A Start counting at power on / after at least 5A current
P4 | Waiting time 1-120s 1s
P5 | Slowing down time| 1 —20s 1s

Pam¢ti / Memories

Limiter je vybaven pa#hmi, p/i programovani se tedy v prvnim parametru vyberekietni
nastavovana pa#n pro vybd parameti:. Tento postup pak Ize libovolopakovat, tedy:
-zvolitpar.l -1

- nastavit patebné hodnoty

- zvolit par.1 — 2

- hastavit patebné hodnoty

...opakovat dle paeby

Limiter is equipped with memories, so during programming at first parameter each memory is
chosen and programmed. In next step another memory can be programmed:

- choose par.1 -1

- set values

- choose par.1 -2

- set values

....repeat as necessary

Kontakt a technick& podpora / Contact, technical support:

Ing. Miroslav Miletin — MModely.cz
MMM Com, s.r.o.
info@mmodels.eu
+420724252189
www.mmodels.eu

Zmeny vyhrazeny Changes possible
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Specifications

Max input voltage 60V
Max current (continuous) 100A
Max current (peak) 160A
Voltage resolution 4mV
Current resolution 5mA

Connections

ov \

Rx |- Prog
Tx /

- \

+ |- Rx

S /

S \

+ |- ESC
- /

Pins identified with the first one being
closest to the power cables.

1.0 Copyright mim Solutions 2016

mim Solutions
Ashton House
West Bank
Winster

DE4 2DQ

UK

eLim

energy limiter



What does it do?

The eLim energy limiter is an electronic device
which is used in R/C models to provide a
calibrated amount of energy from a battery
power source.

Why is it needed?

The quest for ever greater performance leads to
competitors pushing the battery packs to their
limits by charging to maximum voltage and
discharging to or below their minimum voltage.

The result is that the life of packs can be short
and the cost of racing has become a concern.

Also, despite what it may say on the label, not
all batteries deliver their rated capacity and if
they do, they don’t do it for long. This means
that not all racers are competing with the same
amount of energy.

How does the eLim help?

The eLim is connected to a larger more robust
battery but only allows a pre-determined
amount of energy to be used. Because the
battery is not fully discharged, it will now last
much longer and they will now deliver exactly
the same amount of energy each time to all
competitors.

How does it do this?

The eLim constantly monitors the instantaneous
voltage and current so that the power (watts) can
be calculated. This power when logged over time is
deducted from a pre-programmed amount of
energy. When the limit is reached, the throttle
demand to the ESC is reduced to zero over a period
of three seconds.

Is the model now dead?
For a while yes. It will re-enable in two minutes so
that it can be recovered.

Will it work with pistol grip transmitters?
Yes. The eLim automatically senses the pulse
width at zero throttle.

How can it be programmed?

The eLim can be calibrated and its energy limit set
by using an associated programming device which
is obtained from mlIm Solutions. This programmer
will only be sold to race organisers in order to
ensure that all eLims in a race are calibrated and
set using common standards.

How is it connected?

The picture below shows how to connect the
eLim into your model. Note which side of the
elim is connected to the battery. This is
important.

When powered up, an LED will flash at a 2Hz
rate. This indicates that there is still energy left.

When the energy limit is reached, the LED will
remain on constantly and the throttle will be
reduced to zero over a 3 second period to avoid
an abrupt stop.

After two minutes, the throttle will be re-
enabled.
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note: models in the table are counted only if it has result more than 0

2.4.6 Cancelation of classes from the world and continental championship programme

To the cancelation of a class from the world and continental championship programme of the NAVIGA the following conditions must be fulfilled:

(1) With a world championship every class (except the classes C, F6 and F7) with at least 10 competitors from 5 countries (with juniors 6 competitors from 3 countries) must be taken. With a continental championship every class (except the classes C, F6 and F7) with at least 10 competitors must be
taken (with juniors 5 competitors). If this is not with 3 successive world championships the case, the concerning class from the championship programme is stroked.

(2) In the class F6 and F7 and the classes of the section C must be begun in each case at least 4 participants or teams from at least 2 countries (a country with continental championships).

(3) The cancelation of a class from the championship programme is to be informed by the presidium immediately after ending of the concerning f all land umbrella The section can decide a cancelation on the section meeting (majority decision of the
present land representatives) of a world championship and suggest to the presidium to the approval.




2013

2015

SEN 1.place 2.place 3.place 1l.place 2.place
F1-1kg 9.71 10.23 10.45 9.57 9.79
Fl+1kg 9.58 10.37 10.48 9.41 9.57
D015 trackqduration (min)
A (ECO) 1480 track A and C is in fact same track (parallel race is not possible)
B (F) 1635 A+C = 2532 mins
C (oval) 1052
4167
# classes #jun |#sen % change jun |% change sen
2001 21 71 171| ---
2004 17 111 254 36 33
2006 19 90 314 -23 19
2008 20 147 256 39 -23
2010 18 136 331 -8 23
2013 20 175 409 22 19
2015 20 201 384 13 -7
Date: 21.-29.8.2015
Place: Kedzierzyn-Kozle, Poland
Participant 17 countries
62 juniors 62
137 seniors 137
536 model boats (+ team model boats)
Classes: 20 classes (including ECO team and mini team)

F1-E (= F1 + 1kg), F1-E1 (=F1 - 1kg)



Date:

Place:

Participants:

Classes:

Hidden sheets:

21.-29.8.2015

Kedzierzyn-Kozle, Poland

17 countries

62 juniors 62
137 seniors 137
536 model boats (+ team model boats)

20 classes (including ECO team and mini team)
F1-E (= F1 + 1kg), F1-E1 (=F1 - 1kg)

source data sheet
source data racers
source data models



class
F1-E1
F1-E1
F1-E1
F1-E1
F1-E1
F1-E1
F1-E1
F1-E1
F1-E1
F1-E1
F1-E1
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E
F1-E

age
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN
SEN

# name

1 Jianming ZHOU
2 Yan MO
3 Zhaolin HUANG
4 Alexander POGREY
5 Andreas BENKE
6 Jozsef NOVICS
7 Cuifeng XING
8 Jacek DZWONKOWSKI
9 Ernst ASCHLER
10 Maik LUPLOW
11 Michael DAHM
1 Jianming ZHOU
2 Lei PAN
3 Jurgen WINKLER
4 Mingwei BI
5 Andreas BENKE
6 Rene SCHULTZ
7 Zhaolin HUANG
8 Ilya DAVYADOV
9 Song XIAO
10 Albertas ALIASEVICIUS

11 Werner BRECKLINGHAUS

12 Jozsef NOVICS

13 Jacek DZWONKOWSKI
14 Sorin MAVRU

15 Michael DAHM

country
China
China
China
Russia
Germany
Hungary
China
Poland
Germany
Germany
Germany
China
China
Germany
China
Germany
Germany
China
Russia
China
Lithuania
Germany
Hungary
Poland
Romania
Germany

result
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no result
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no result

start fee EUR

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30



Count of class
Row Labels
ECO expert
ECO standard
ECO team

ECO team
F1+E1

F1-E1

F1-v15
F1-V3,5
F1-V7,5

F3-E

F3-v

FSRE

Hydro 1

Hydro 2

mini ECO expert
mini ECO standard
mini ECO team
mini ECO team
mini Hydro
mini Mono
Mono 1

Mono 2

Grand Total

Column Labels
JUN SEN Grand Total

20 4
19 25
10
17
7 15
7 1
4 10
4 8
4 7
8 12
6 6
6 18
7 27
23
31 38
16 14
10
12
15 23
5 19
12 35
10 23
201 384

61

60

50

40

miniECO ECO  Mono 1
expert  expert

ECO mini
standard  Hydro

Hydro 1 Mono 2 mini ECO  ECO
standard team

FSRE

mini

Mono

Hydro 2

F1-E miniECO F3-E
team

F1-E1 F1-V15 F1-V3,5

F3-v

F1-v7,5

W SEN
®JUN




100
Count of class ~ Column Labels
Row Labels JUN SEN Grand Total %0 1
Belgium 16 16
Bulgaria 16 17 33 80 +
China 24 33 57
Czech Republic 14 42 56 70 4
France 1 19 20
Germany 13 77 90 60 -
Hong Kong 2 2
Hungary 1 18 19 50 1
Lithuania 8 8 16 W SEN
Nitherlands 4 4 40 1 “JUN
Poland 40 49 89
Romania 13 13 30 4
Russia 36 32 68
Slovenia 3 3 20 1
Switzerland 3 3
Thailand 3 3 107
Ukraine 28 16 44
Grand Total 181 355 536 0 N 0w e ..
) 0@@0 & $ & zq‘@\ \5%4’(\ ‘b&é\ «
teams are not included & é&
d’z




Count of name  Column Labels 40
Row Labels JUN SEN Grand Total
Belgium 7 7
Bulgaria 5 9 14 3
China 15 20 35
Czech Republic 5 15 20
France 1 6 7 30
Germany 4 24 28
Hong Kong 1 1
Hungary 1 8 9 2
Lithuania 3 3 6
Nitherlands 1 1
Poland 10 18 28 20
Romania 4 4
Russia 9 1 20 SN
Slovenia 1 1 s SN
Switzerland 1 1
Thailand 1 1
Ukraine 9 7 16
Grand Total 62 137 199 1
teams are not included 5

0

® & B e @ 3 @ >
& & & ¢ \y‘”é & & &




Count of class
Row Labels

ECO expert
Belgium
Bulgaria
China
Czech Republic
France
Germany
Hungary
Lithuania
Poland
Romania
Russia
Slovenia
Thailand
Ukraine

ECO expert Total

ECO standard
ECO team
ECO team
F1-E

F1-E1

F1-V 15

F1-V 3,5

F1-V 7,5

F3-E

F3-V

FSR E

Hydro 1
Hydro 2

mini ECO expert

mini ECO standard

mini ECO team
mini ECO team
mini Hydro
mini Mono
Mono 1

Mono 2

Column Labels
JUN

20
19
10

N O oo b b NV

31
16
10

15

12
10

SEN

W kR R OON BN WO OO W

N B
(2l

17
15
11
10

12

18
27
23
38
14

12
23
19
35
23



Grand Total 201 384



National Responsible Person (single point of contact) for limiter questions

Country Name Email Phone

Armenia

Belgium

Bulgaria

China

Czech Republic

France

Germany

Great Britan

Hong Kong

Hungary

[talia

Latvia

Lithuania

Luxembourg

Netherlands

Norway

Poland

Romania

Russia

Slowakia

Sweden

Switzerland

Thailand

Ukraine
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