DCDA-33M

® Dimming actuator
@ Stmievaci aktor

NS5

BUS System

Characteristics / Charakteristika

- DCDA-33M is a dimming unit designed to dim single-color and RGB LED light sources controlled
by variable current.

- The actuator has three independent channels and each output channel is individually addressable
and controllable.

- DCDA-33M actuator can be controlled from the bus BUS, DALI or DMX.

- When controlling the unit from the buses BUS and DMX, also the fourth virtual channel can be
supported to control overall brightness (BUS - switching in iDM3, DMX - switch long press of PRG).

- DCDA-33M can directly control from the system iNELS where the communication interface is the
installation BUS.

- If for controlling, a communication interface DALI or DMX is used, it is possible to use the master
unit EMDG64M.

- The supply voltage of the dimming unit must be at least 4V higher than the expected output
voltage on the load (see graph).

- Setting the communication interface and addresses of actuators is performed using DIP switches:

a) switch No. 1
- In the upper position determines DALI or BUS
- In the lower position determines DMX

b ) switch No. 2 (if that switch 1 s in the upper position)
- In the upper position determines DALI
- In the lower position determines BUS

- Using the control buttons on the front panel, you can manually control the output.

- The input circuits of communication interfaces are optically isolated from the supply voltage
connected lamp unit, and is therefore resistant to electromagnetic interference.

- DCDA-33M in 3-module is designed for panel mounting on DIN rail EN60715.

General instrucions / VSeobecné instrukcie

- DCDA-33M je stmievaci aktor ur¢eny na stmievanie jednofarebnych a RGB LED svetelnych
zdrojov, ktoré su riadené striedavym pridom.

- Aktor md 3 nezavislé kanély a kazdy z vystupnych kanélov je samostatne ovlddatelny a adresovatelny.
- Aktor DCDA-33M mozno ovlddat zo zbernice BUS, DALI alebo DMX.

- Pri ovlddani aktora zo zbernic BUS a DMX moze byt podporovany tiez Stvrty virtudlny kandl na
ovladanie celkového jasu (BUS - prepnutie viDM3, DMX - prepnutie dlhym stlacenim tlacidla PRG).

- DCDA-33M mozno priamo riadit zo systému iNELS, kedy je komunika¢nym rozhranim instala¢na
zbernica BUS.

- Pokial'je na ovlddanie vyuzité komunikacné rozhranie DALl alebo DMX, je mozné vyuzit master
jednotku EMDCG-64M.

- Napéjacie napatie stmievacieho aktoru musi byt minimélne o 4V vyssie nez je predpokladané
vystupné napdtie na zatazi (vid graf).
- Nastavenie komunika¢ného rozhrania a adresy aktora sa vykondva pomocou DIP prepinacov:
a) prepinac ¢. 1
- v hornej polohe urcuje DALI alebo BUS
- v dolnej polohe ur¢uje DMX

b) prepinac ¢. 2 (v pripade Ze prepinac ¢. 1 je v hornej polohe)
- v hornej polohe urcuje DALI
- v dolnej polohe ur¢uje BUS

- Pomocou ovlddacich tlacidiel na prednom paneli je mozné manuélne ovladat dany vystup.

- Vstupné obvody komunika¢nych rozhrani su opticky oddelené od napéjacieho napétia
pripojenych svetelnych zdrojov a jednotka je teda odolné voci elektromagnetickému ruseniu.

- DCDA-33M v prevedeni 3-MODUL je ur¢eny pre montaz do rozvédzaca na DIN listu EN60715.

CONNECTION TO THE SYSTEM, INSTALLATION BUS BUS

iNELS3 peripheral units are connected to the system through the BUS installation. Installation
BUS conductors are connected to the terminal units to BUS+ and BUS- terminals, wires cannot be
interchanged. For installation of BUS it is necessary to use a cable with a twisted pair of wires with
a diameter of at least 0.8 mm, the recommended cable is iINELS BUS Cable, whose features best
meet the requirements of the BUS installation. Bearing in mind that in terms of all the properties
it is it is possible in most cases also use the cable JYSTY 1x2x0.8 or JYSTY 2x2x0.8, however it is
not recommended as the best option. In the case of a cable with two pairs of twisted wires it
is not possible to use the second pair of the other for modulated signal due to the speed of
communications; it is not possible within one cable to use one pair for one segment BUS and the
second pair for the second segment BUS. For installation of BUS it is vital to ensure that it is kept
at a distance from the power lines of at least 30 cm and must be installed in accordance with its
mechanical properties. To increase mechanical resistance of cables we recommend installation into
a conduit of suitable diameter. Topology installation of BUS is free except for a circle, each end of the
BUS must terminate at terminals BUS+ and BUS-. While maintaining all the above requirements, the
maximum length of one segment of the installation BUS can reach up to 550 m. Due to the data
communication and supply of units in one pair of wires, it is necessary to keep in mind the diameter
of wires with regards to voltage loss on the lead and the maximum current drawn. The maximum
length of the BUS applies provided that they comply with the tolerance of the supply voltage.
QUTPUT BUS DALI AND DMX

DALI is a two wire BUS and polarization-independent BUS. EMDCG64M converter has a power
supply (16 V / 250 mA) DALI BUS implemented inside and it must not be connected to any external
source. For the management of DALI BUS no exact cable type is recommended, but it is important
to keep some installation conditions. For DALI BUS lines up to 100 m it is recommended to use a
min. conductor size of 0.5 mm? To manage from 100 - 150 m min. cross section of 0.75 mm? and
more than 150 m it is recommended to use min. 1.5 mm? Management of more than 300 m is not
recommended. The voltage drop at the end of the installation shall not be greater than 2 V. In the
case of a 5-pin cable, be sure to avoid confusion with the management of the BUS line power. BUS
connection topology is arbitrary and need not be terminated. DMX was developed as a digital
interface for the control of effect lighting. BUS topology is strictly linear and must be terminated at
both ends of the resistor with a nominal value of 120 Q. With EMDC-64M this can be done by shorting
the ends of adjacent terminals TERM and A. In general, when you install DMX BUS follow all RS485
installation requirements. When using repeaters you can control up to 64 receivers. Ideally, the range
may be up to 1200 m.

CAPACITY AND CENTRAL UNIT

Itis possible to connect to the central unit CU3-01M or CU3-02M two independent BUSes by means
of terminals BUS1+, BUST- and BUS2+, BUS2-. It is possible to connect to each BUS up to 32 units, so
it is possible to connect directly to the central unit a total of 64 units. It is necessary to comply with
the requirement of a maximum load of one BUS line - maximum up to 1000 mA current. It is the sum
of the rated currents of the units connected to the BUS line, other units can be connected using the
units MI3-02M, which generate further BUS. These are connected to the CU3 unit via the system bus
EBM and you can connect a total of 8 units via EBM bus to the central unit MI3-02M.
SUPPLYING THE SYSTEM

For supplying power to system units, it is possible to use the power sources of ELKO EP titled PS3-
100/iNELS. We recommend backing up the system with backup batteries connected to the source
of PS3-100/iNELS (see sample diagram of connecting the control system).

PRIPOJENIE DO SYSTEMU, INSTALACNA ZBERNICA BUS

Periférne jednotky iINELS3 sa pripdjaju do systému prostrednictvom instalacnej zbernice BUS.
Vodice instalacnej zbernice sa pripajaju na svorkovnice jednotiek na svorky BUS+ a BUS-, pricom
vodice nie je mozné zamenit. Pre instalac¢nu zbernicu BUS je nutné vyuzit kdbel s kritenym parom
vodicov s priemerom zil najmenej 0.8 mm, pricom odportic¢anym kablom je iNELS BUS Cable,
ktorého vlastnosti najlepsie zodpovedaju poziadavkdm instalacnej zbernice BUS. S vedomim
toho, Ze sa z pohladu vietkych vlastnosti nejedna o najlepsiu odportc¢ant moznost, je mozné vo
vacsine pripadov vyuzit tiez kdbel JYSTY 1x2x0.8 alebo JYSTY 2x2x0.8. V pripade kablu s dvoma
parmi krdtenych vodicov nie je mozné vzhladom k rychlosti komunikdcie vyuzit druhy pér pre iny
modulovany signél, teda nie je mozné v rdmci jedného kablu vyuzit jeden par pre jeden segment
BUS zbernice a druhy par pre druhy segment BUS zbernice. U instalacnej zbernice BUS je nutné
zaistit jej odstup od silového vedenia vo vzdialenosti aspor 30 cm a je nutné ho instalovat v sulade
s jeho mechanickymi vlastnostami. Pre zvysenie mechanickej odolnosti kdblov odporicame vzdy
kébel instalovat do elektroinstalacnej trubky vhodného priemeru. Topoldgia instalacnej zbernice
BUS je volnd s vynimkou kruhu, pricom kazdy koniec zbernice je nutné zakoncit na svorkach BUS+
a BUS-. Pri dodrzanf vietkych vyssie uvedenych poZiadaviek méze maximélna dizka jedného
segmentu instalacnej zbernice dosahovat az 550 m. Z dévodu, ze datova komunikacia i napajanie
jednotiek st vedené v jednom pére vodicov, je nutné dodrzat priemer vodicov s ohladom na
Ubytok napétia na vedenf a maximalny odoberany prud. Uvedena maximélna dfzka zbernice BUS
plati za predpokladu, ze st dodrzané tolerancie napéjacieho napétia.

VYSTUPNA ZBERNICA DALI A DMX

Zbernica DALI je dvojvodicovd a polarizacne nezavisla zbernica. Prevodnik EMDG-64M ma napéjanie
(16 /250 mA) zbernice DALIimplementované vo vnutri a nesmie sa k nemu pripdjat Ziadny externy
zdroj. Pre vedenie DALI zbernice nie je odporucany presny typ kéblu, je viak dolezité dodrzat
niekolko podmienok instalacie. Pre vedenie DALI zbernice do 100 m je odportcany min. prierez
vodica 0.5 mm?. Pre vedenie 100 - 150 m je min. prierez 0.75 mm? a pre viac nez 150 m je odporucany
min. prierez 1.5 mm?. Vedenie dlhsie nez 300 m sa neodporica pouzivat. Pokles napatia na konci
instaldcie nesmie byt vacsie nez 2 V. V pripade pourzitia 5-poélového kéblu dbajte aby nedoslo k
zamene silového vedenia s vedenim zbernice. Topoldgia zapojenia zbernice je lubovolnd a nie je
potrebné ju zakoncovat, DMX bola vyvinuté ako digitalna zbernica pre riadenie efektovych osvetleni.
Topoldgia zbernice je prisne liniova a musi byt na oboch koncoch ukoncend odporom s menovitou
hodnotou 120 Q. U EMDCG64M mozno zakoncenie vykonat skratovanim susednych svoriek TERM a
A.Vseobecne je nutné pri instalacii zbernice DMX dbat na vsetky poziadavky na instalaciu zbernice
RS485. K jednotke EMDCG-64M je mozné pripojit az 32 prijimacov. Pri pouziti opakovaca mozno
ovlddat az 64 prijimacov. V idedlnom pripade méze byt dosah az 1200 m.

KAPACITA A CENTRALNA JEDNOTKA

K centralnej jednotke CU3-01M alebo CU3-02M mozno pripojit dve samostatné zbernice BUS
prostrednictvom svoriek BUST+, BUST- a BUS2+, BUS2-. Na kazdu zbernicu mozno pripojit az
32 jednotiek, celkovo mozno teda priamo k centrélnej jednotke pripojit aZ 64 jednotiek. Dalej
je nutné dodrzat poZiadavku na maximalne zatazenie jednej vetvy zbernice BUS pridom
maximélne 1000 mA, ktory je dany si¢tom menovitych pridov jednotiek pripojenych na
tuto vetvu zbernice. V pripade potreby je mozné dal3ie jednotky pripojit pomocou externych
masterov MI3-02M, ktoré generuju dalsie dve vetvy BUS. Tieto externé mastery sa pripajaju k
jednotke CU3 cez systémovu zbernicu EBM a celkom je mozné cez EBM zbernicu k centréinej
jednotke pripojit az 8 jednotiek MI3-02M.

NAPAJANIE SYSTEMU

K napéjaniu jednotiek systému je mozné pouzit napajacie zdroje spolo¢nosti ELKO EP s ndzvom
PS3-100/iNELS. Odporicame systém zélohovat externymi akumuldtormi, pripojenymi ku zdroju
PS3-100/iNELS (pozri vzorovd schému zapojenia riadiaceho systému).
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Description of device / Popis pristroja

Technical parameters / Technické parametre
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* Setting of the RGB/RGBM PRG button is only possible in DMX mode (first DIP switch is down).

Setting RGB/RGBM mode BUS is done with iDM3 software.

Switching RGB/RGBM by long press of PRG:
- set to address 0
- RGB mode - RUN LED flashes 1x
- RGBM mode - RUN LED flashes 2x
- set the address other than 0
- RUN LED lights (ok) to change flashes
- RUN LED flashes - no DMX signal
- RUN LED flashes 2x - turn signal DMX

Setting the DIP switches / Nastavenie DIP prepinacov

Terminals for connecting DMX /
Svorky pre pripojenie DMX

Terminals for connecting BUS /
Svorky pre pripojenie BUS

Supply voltage / communication indication /
Indikécia napéjania / komunikacia

Setting DMX RGB/RGBM * /
Nastavenie DMX RGB/RGBM *

@ Supply terminals for device and LED light source /
Napéjacie svorky pre pristroj a LED svetelny zdroj

Maximum power settings - LED light source /
Nastavenie max. pridu LED svetelného zdroja

®

Output mode indicatuon /
Indikacia stavu vystupu

Manual control output by briefly pressing (ON/OFF) /
Manuélne ovlddanie vystupu kratkym stlacenim (zapnut/vypnut)

® ©

Setting input / address /
Nastavenie vstupu / adresy

©

Terminals for connecting LED /
Svorky pre pripojenie LED

Terminals for connecting DALI /
Svorky pre pripojenie DALI

*Nastavenie rezimu RGB/RGBM tlacidlom PRG je mozné len v DMX méde (prvy DIP prepinac v dolnej
polohe). Nastavenie rezimu RGB/RGBM v maéde BUS sa vykonédva pomocou softwaru iDM3.

Prepinanie RGB/RGBM pomocou dlhého stlacenia tlacidla PRG:
- nastavena adresa 0
- RGB rezim - divda RUN 1x preblikne
- RGBM rezim - diéda RUN 2x preblikne
- nastavena adresa ind nez 0
- LED RUN svieti (ok), pri zmene preblikne
- LED RUN blika - nie je DMX signal
- LED RUN 2x preblikne - otocenie signalu DMX
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Setting the DALI communication interface -

Switch 1and 2 Switch 1and 2

Nastavenie komunikacného rozhrania DALI

prepinacom 1a 2 prepinacom 1a 2

Setting the BUS communication interface -

Nastavenie komunikacného rozhrania BUS
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Setting the DMX communication interface - Switch 1
Setting address - Switch 2-10

Nastavenie komunikac¢ného rozhrania DMX prepina¢om 1
Nastavenie adresy prepina¢mi 2-10

Expected voltage on one LED / Predpokladané napaétie na jednej LED

Dependence U [VIwith U_[V]/ Zavislost U . [VInaU,_[V]

LED LED
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LED
The principles connecting the LED light sources to the unit DCDA-33M:

- Before connecting the LED utilising a potentiometer regulate the flow to the respective channel
to a minimum.

- The DCDA-33M is designed for serial or series-parallel connection of LED chips connected without

precipitating resistance.

- Never connect one LED chip (or two LED chips) alone! This will destroy these LED chips. Always
connect a series of at least three LED chips, so that the condition U, .. > 6.5 Vs realised, depending
with U . For

LED =
on the source. Itis necessary that the LED chips are in the working area, see graph U,

a general overview the table is used to calculate the voltage drop on a single LED chip.

- While connecting the LED chips measure the size of current through the ammeter and using a

potentiometer to set the desired value.

- Where the documentation of the LED chip specifies a voltage higher than 6.5 V. The LED chip can

be attached to a DCDA-33M separately.
- Curves in the graph above, determine the limits of the LED.

- Example: An LED chip can be used for an 18V power with a voltage drop from 6.5 - 14.5 V. This corresponds
e.g. Serial wiring 3-5 pcs green LED chips (LED chip loss is 3V, see table, the resultant voltage is thus 9-15 V)

per channel. Chart conditions must always be met for the smallest U, ., from 3 channels units.

- With a series-parallel connection of LED chips, always connect the same number of LED chips in

each parallel branch.
- ATTENTION! U (max) curve exceed! This can destroy the LEDs!

- Un voltage may be lower than U (min), but if it is not possible to set the output to set the desired

current LED chip (chips) may not light at all.
- Individual channels can be combined to increase the current up to 4 or 6 A.

ULED[\I:I ULED [V]

for/prel=350mA for/prel=2 A
- - - =

Green: Zelena: 3V 35V
Red: Cervena: 21V 31V
Blue: Modra: 29 34V
White: Biela: 3V 3.4V
Yellow: Zlta: 22V 29V
UV LED: UV LED: 35V 41V
IR LED: IR LED: 1.8V 2.3V
AMBER: AMBER: 21V 29V

Zasady pripdjania LED svetelnych zdrojov k jednotke DCDA-33M:

- Pred pripojenim LED stiahnite pomocou potenciometra reguldciu prddu na prislusnom kanéle
na minimum.

- Jednotka DCDA-33M je urcend pre sériové alebo sériovo-paralelné zapojenie LED cipov bez
pripojeného zrazacieho odporu.

- Nikdy nezapéjajte jeden LED ¢ip (pripadne dva LED cipy) samostatne! Déjde ku zniceniu tychto
LED ¢ipov. Vzdy zapojte do série aspon tri LED Cipy tak, aby bola spinena podmieka U ., > 6.5V,
a to v zdvislosti na pouzitom zdroji. Je nutné, aby LED cipy boli v pracovnej oblasti vid graf
zavislosti U ., na U . Pre obecny prehlad slizi tabulka Ubytku napétia na jednom LED cipe.

- Pocas pripdjania LED cipov merajte velkost pridu pomocou ampérmetra a pomocou
potenciometra nastavte pozadovanu hodnotu.

- Pokial je v dokumentacii k LED ¢ipu uvedené napétie vacsie nez 6.5V, jednd sa o tzv. zlozeny LED
¢ip a je mozné ho k DCDA-33M pripojit samostatne.

- Krivky v grafe vyssie urcuju hranicu pracovnej oblasti LED.

- Priklad.: pre 18 V napdjaci zdroj je moZné pouzit LED Cip s tbytkom napdtia 6.5 - 14.5 V. To zodpovedd
napr. sériovému zapojeniu 3-5 ks zelenych LED ¢ipov (Ubytok na LED cipe je 3 V, vid' tabulka, vysledné
napdtie je teda 9-15 V) na kandl. Podmienka grafu musi byt bezpodmienecne splnend pre najmensi
U, 2 3 kandlov jednotky.

- Pri sériovo-paralelnom zapojeni LED ¢ipov vzdy pripdjajte rovnaky pocet LED cipov v kazdej
paralelnej vetve.

- POZOR! Krivku U (max) neprekracujte! M6Ze dojst ku znic¢eniu LED!

- Napdtie U moze byt nizsie nez U (min), avsak na vystupe nebude mozné nastavit pozadovany
prud, pripadne LED cip (Cipy) nemusi svietit vobec.

- Jednotlivé kandly je mozné spojit a zvysit prud az na 4 alebo 6 A.
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DCDA-33M

Power supply

Napdjanie

Supply terminals:

Napdjacie svorky:

Un+, GND

Supply voltage:

Napdjacie napatie:

12-60V

Consuption:

Prikon:

min. 0.5 W, max. 165 W

Supply voltage from BUS / tolerance:

Napdjacie napatie z BUS / tolerancia:

27V DC,-20/+15%

Outputs

Vystupy

Dimming load:

Stmievana zataz:

LED chips controlled by variable streams or alternatively multiple LED chips connected in series /

LED ¢ipy riadené striedavym priddom, pripadne viac LED ¢ipov zapojenych do série

Number of channels: Pocet kanélov: 3

Rated current: Menovity prud: 350mA-2A

Output power: Vystupny vykon: 3x50 W

Output voltage: Vystupné napatie: 6.5-55V

Switching voltage: Spinané napatie: Un

Outputindication Indikécia stavu vystupu: LED OUT1, OUT2, OUT3

- light: - svieti ON/ vystup zopnuty

-short: - blika flashing / skrat

- no light: - nesvieti OFF / vystup rozopnuty

Control Ovladanie

DALI: DALI: 1200 bit/s, 250 mA

BUS: BUS: compatible with iNELS3, consumption < 4 mA / kompatibilny s iINELS3, spotreba < 4 mA
DMX: DMX: 250 kbit/s, 512 channels, control RGB(M) 3(4) channels /

250 kbit/s, 512 kanélov, riadenie RGB(M) 3(4) kanaly

Operating conditions

Prevadzkové podmienky

Relative humidity: Vzdus$na vihkost: max. 80 %
Operating temperature: Pracovna teplota: -20..+50°C
Storage temperature: Skladovacia teplota: -30..+70°C

Protection degree:

Krytie:

IP20 device / pristroj, IP40 mounitg in the switchboard / so zékrytom v rozvadzaci

Overvoltage category:

Kategoria prepatia:

Pollution degree:

Stupen znecistenia:

2

Operating position:

Pracovnd poloha:

vertical / zvisla

Installation:

Instalécia:

into switchboard on DIN rail EN60715 / do rozvadzaca na DIN listu EN60715

Implementation:

Prevedenie:

3-MODULLE / MODUL

Dimensions and weight

Rozmery a hmotnost

Dimensions:

Rozmery:

90 x 52 x65mm

Weight:

Hmotnost:

135g

Connection / Zapojenie

Warning/ Varovanie

DMX BUS /DMX zbernica

DALI BUS / DALI zbernica
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r-4 —
BUS- ———
BUS+ !
1
1
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Before the device is installed and operated, read this instruction manual carefully and with full understanding
and Installation Guide System iNELS3. The instruction manual is designated for mounting the device and for
the user of such device. It has to be attached to electro-installation documentation. The instruction manual
can be also found on a web site www.inels.com. Attention, danger of injury by electrical current! Mounting and
connection can be done only by a professional with an adequate electrical qualification, and all has to be done
while observing valid regulations. Do not touch parts of the device that are energized. Danger of life-threat!
While mounting, servicing, executing any changes, and repairing it is essential to observe safety regulations,
norms, directives and special regulations for working with electrical equipment. Before you start working with
the device, it is essential to have all wires, connected parts, and terminals de-energized. This instruction manual
contains only general directions which need to be applied in a particular installation. To ensure correct function of
the dimmer, its cooling is important. The dimmer is cooled by natural and forced convection, but it is necessary in
arack orin ajunction box to ensure adequate air flow. In case the air access is restricted, cooling must be ensured
by a fan. Rated operating ambient temperature is 50 °C. It is always necessary to keep a gap on each side of the
dimmer with a minimum width of at least one module. In the course of inspections and maintenance, always
check (while de-energized) if terminals are tightened and air flow is sufficient.

Pred instalaciou pristroja a pred jeho uvedenim do prevadzky sa zoznamte dokladne s montaznym navodom na
pouzitie a instalacnou priru¢kou systému iNELS3. Navod na pouzitie je urceny pre montdz pristroja a pre uzivatela
zariadenia. Navod je sii¢astou dokumentécie elektroinstalacie, a tiez ku stiahnutiu na webovej stranke www.inels.
sk. Pozor, nebezpecie Urazu elektrickym pridom! Montaz a pripojenie mézu vykonavat len pracovnicis prislusnou
odbornou elektrokvalifikdciou pri dodrzani platnych predpisov. Nedotykajte sa casti pristroja, ktoré st pod
napéatim. Nebezpecie ohrozenia Zivota. Pri montazi, tidrzbe, Gpravach a opravéch je nutné dodrzat bezpecnostné
predpisy, normy, smernice a odborné ustanovenia pre pracu s elektrickym zariadenim. Pred zahajenim prace
na pristroji je nutné, aby vietky vodice, pripojené diely a svorky boli bez napétia. Tento navod obsahuje len
vieobecné pokyny, ktoré musia byt aplikované v ramci danej instalacie. Pre spravnu funkciu stmievaca je dolezité
jeho chladenie. Stmievac je chladeny prirodzenym i ndtenym pradenim vzduchu, napriek tomu je potrebné
v rozvadzaci alebo v rozvodnici zabezpecit prudenie vzduchu. Ak je pristup vzduchu obmedzeny, musi byt
chladenie zabezpecené pomocou ventilatoru. Menovitd prevadzkova teplota okolia je 50 °C. Vzdy je nutné
ponechat z kazdej strany stmievaca medzeru o sirke minimalne jedného modulu. V ramci kontroly a Gdrzby
pravidelne kontrolujte (pri vypnutom napéjani) - dotiahnutie svoriek a dostato¢né pradenie vzduchu.
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