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These instructions for installation and use are in-
tended for owners of infrared cabins, radiators
and control units, persons in charge of managing
infrared cabins, radiators and control units, and
for electricians responsible for installing radiat-
ors and control units. Once the control unit is
installed, these instructions of installation and
use are handed over to the owner of the infrared
cabin, radiators and control unit, or to the person
in charge of maintaining them.

CONTROL UNIT HARVIA GRIFFIN INFRA
(CG170I)

Control unit's purpose of use: The control unit
is meant for controlling the functions of infrared
radiators. It is not to be used for any other
purpose.

Congratulations on making an excellent choice!
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Tyto pokyny pro instalaci a pouzivani jsou uréeny
majitelim infrasaun, infrazafici a fidicich jed-
notek, osobam servisujicim infrasauny, infrazarice
a fidici jednotky, a elektrikafim zodpovédnym za
instalaci infrazaficl a fidicich jednotek. Jakmile
je fidici jednotka nainstalovana, tyto pokyny pro
instalaci a pouzivani necht' jsou predany majiteli

infrasauny, infrazafice a fidici jednotky, nebo os-
obé uréené pro jejich spravu.

RIDICi JEDNOTKA HARVIA GRIFFIN
INFRA (CG1701)
Ucely ovladaci jednotky: tato jednotka je urCena

pro ovladani funkci infrazafica. K jinym Géelim
neni urena.

Gratulujeme Vam ke skvélému vybéru!
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1. HARVIA GRIFFIN INFRA

1.1. General

The purpose of the Harvia Griffin Infra control unit
is to control 1-8 infrared radiators. The maximum
total output of the radiators is 3.6 kW. The control
unit consists of a control panel, a power unit and a
temperature sensor. See figure 1.

The control unit regulates the temperature in the
infrared cabin based on information given by the
sensor. The temperature is sensed by an NTC ther-
mistor.

1.2. Technical Data

Control panel:

e« Temperature adjustment range 25-50 °C

e On-time adjustment range: 1-12 h. For
longer operating times consult the importer/
manufacturer.

e Control of lighting

e« Dimensions: 94 mm x 28 mm x 113 mm

e Length of data cable: 5 m (10 m extension
cables available, max. total length 30 m)

Power unit:

e Supply voltage: 230V 1N~

¢ Max. load: 3.6 kW (example: 8 x 0.45 kW)

e Lighting control, max. power 300 W,
230V IN~

¢ Dimensions: 270 mm x 80 mm x 201 mm

Sensor (WX367):

e Temperature sensor: NTC thermistor (22 kQ/
T=25 °C)

e Weight: 175 g with leads, ca 4 m

e Dimensions: 51T mm x 73 mm x 27 mm

1.3. Troubleshooting
If an error occurs, the radiator power will cut off
and the control panel will show an error message "E
(number)”, which helps troubleshooting the cause
for the error. Table 1.

Note! All service operations must be done by
professional maintenance personnel. No user-
serviceable parts inside.

Cz

1. HARVIA GRIFFIN INFRA

1.1. Obecne

Ucel fidici jednotky Harvia Griffin Infra je ovladat
1 - 8 infrazaficd. Maximalni mozny celkovy vykon
vSech zaricl je 3.6 kW. Ridici jednotka sestava z
ovladaciho panelu, napdjeci jednotky a teplotniho

senzoru. viz obrazek 1.

Ridici jednotka reguluje teplotu v infrasaun& na
zakladé informaci, ziskanych ze senzoru. Teplota je
méfena NTC termistorem.

1.2. Technicka data
Ovladaci panel:
* Rozpéti nastaveni teploty: 25-50 °C
* Rozpéti nastaveni ¢asu: 1-12 h.
Pro delSi operacni ¢asy kontaktujte dovozce /
vyrobce.
* Ovladani osvétleni
¢ Rozméry: 94 mm x 28 mm x 113 mm
« Délka datového kabelu: 5 m (k dostani jsou i
prodluZovaci kabely 10 m, celkovéa delka max. 30
metrd)
Napajeci jednotka:
Zdrojové napéti: 230 V 1N~
Max. zatéz: 3,6 kW (Napfiklad: 8 x 0,45 kW)
« Ovladani osvétleni - max. vykon: 300 W, 230 V
e 1IN~
e Rozméry: 270 mm x 80 mm x 201 mm
Senzor (WX367):
e Teplotni senzor: NTC-Termistor (22 kQ/
T=25 °C).
e« Vaha: 175 g s kabely (ca 4 m), rozméry:
51 mm x 73 mm x 27 mm
1.3. ReSeni problému
Pokud se vyskytne chyba, fidici jednotka odpoji
zari¢ od zdroje, a ovladaci panel napiSe hlasku “E
(Cislo)”, coz vam pomuze vyfeSit zdroj chyby.
Pozor! Veskeré servisni operace musi byt provadény
vySkolenym technikem. Uvnitf se nenachazeji zad-
né uzivatelem seriditelné ¢asti.
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Power unit omn | ££
Napajeci jednotka
® ®
- Data cable
Lf Datakabel /
Main switch
Hlavni vypinaé

Control panel
Ovladaci panel

Infrared radiators
(1-8 pcs)
Infrazafric (1-8
ks)

WX367
Temperature sensor
(optional, see section
3.1.)

Teplotni senzor
(volitelné, viz oddil
3.1.)
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Figure 1.
Obrazek 1.

System components
Soucasti systému
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Description/Popis Remedy/Reseni
E1 Temperature sensor's measuring Check the blue and brown wires to the temperature sensor and their
circuit broken. connections (see figure 7) for faulties.
Nefunkéni okruh teplotniho sen- Zkontrolujte modry a hnédy drat k teplotnimu senzoru a chyby v jejich
zoru. zapojeni (viz obrazek 7).
E2 Temperature sensor's measuring Check the blue and brown wires to the temperature sensor and their
circuit short-circuited. connections (see figure 7) for faulties.
Zkratovany okruh teplotniho Zkontrolujte modry a hnédy drat k teplotnimu senzoru a chyby v jejich
senzoru zapojeni (viz obrazek 7).
E16 | A sensor is connected both to the Only one sensor can be used (see section 3.1.). Remove extra
control panel and the power unit. sensors.
| k ovladacimu panelu i k Pouze jeden senzor miZe byt pouzit. (viz oddil 3.1.). Odpojte pfebyva-
napéjeci jednotce je pfipojen jici senzory.
senzor.
Table 1. Error messages. Note! All service operations must be done by professional maintenance personnel.
Tabulka 1. Chybové hlaSky. Pozor! Veskeré servisni prace musi byt provadény vySkolenym technikem.

2. INSTRUCTIONS FOR USE

When the control unit is connected to the power
supply and the main switch (see figure 1) is
switched on, the control unit is in standby mode
and ready for use. I/O button’s background light
glows on the control panel.

2.1. Radiators On

]z

== Start the radiators by pressing the 1/0
1/0

button on the control panel.

When the unit starts, the top row of the display
will show the set temperature and the bottom
row will show the set on time for five seconds.

When the desired temperature has been reached
in the infrared cabin, the radiators are automatically
turned off. To maintain the desired temperature,
the control unit will automatically turn the radiators
on and off in periods.

2. NAVOD K POUZITI

KdyzZ je fidici jednotka pfipojena ke zdroji napajeni a
hlavni vypina€ je zapnut (viz obrazek 1), fidici
jednotka je v pohotovostnim reZimu a pfipravena k
pouziti. Na ovladacim panelu sviti podsvétleni tlaCitka
I/O.

2.1. Zapnuti Infrazaricu

=

10 Zapnéte zafiCe stisknutim tlaCitka 1/0 na

ovladacim panelu.

Pri zapnuti jednotky se na hornim fadku displeje
ukaze nastavena teplota, zatimco na dolnim radku
se na pét sekund ukaZe nastaveni poZadované
doby chodu sauny.

KdyZ je v sauné dosaZeno poZadované teploty,
zafi¢e jsou automaticky vypnuty. K udrZzeni KyZené
teploty bude fridici jednotka infrazafice opakované
zapinat a vypinat.

Display

Displej

Indicator lights

Temperature
On-time

Menu and navigation buttons

Value decrease *)
Mode change

Value increase *)

*) Press and hold to make
the value change faster.

Operating buttons

Radiators on/off L

I
B
LI
IR

i{”-
=
£
i

CIIIIIiioo Zmeéna rezimu
Yl Zvyseni teploty *)
________ a *) Stlacte a drzte pro rychlejsi
NP 1 zménu hodnot.
/Cﬂ)f' N

Indikacni kontrolky

Teplota
Cas chodu

Menu a navigacni tlaCitka

: Snizeni teploty *)

Operacni tlacitka

i Zafice zapnuty/vypnuty

Lighting on/off

Figure 2. Control panel
Obrazek 2.. Ovladaci panel
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2.2. Radiators Off

The radiators turn off and the control unit switches
to standby-mode when

« the I/O button is pressed

« the on-time runs out or

e an error occurs.

NOTE! It is essential to check that the control
unit has cut power off from the radiators after the
on-time has elapsed or the radiators have been
switched off manually.

2.3. Changing the Settings
The settings menu structure and changing the
settings is shown in figures 3a and 3b.

The programmed temperature value and all values
of additional settings are stored in memory and will
also apply when the device is switched on next
time.

2.4. Lighting

The lighting of the infrared cabin can be set up so
that it can be controlled from the control panel.
(Max 300 W.) Lighting can be switched on and off
separately from other functions.

S Switch the lights on/off by pressing the
71> control panel button.

Ccz
2.2. Vypnuti infrazaficu
ZafiCe se vypnou a fidici jednotka pfepne do po-
hotovostniho rezimu, kdyz:
« stisknete tlacitko 1/0
e doba zapnuti se napini
« vyskytne se chyba.

POZOR! vzdy pred odchodem zkontrolujte, jestli
fidici jednotka odpojila zafiCe po vami stanovené
dobé, pokud ne, vypnéte zafice manualné.

2.3. Zména nastaveni

Struktura menu “Nastaveni” a zmény v nastaveni

jsou vysvétleny na obrazcich 3a a 3b.
Naprogramovana hodnota teploty a v8echny hod-

noty roz8ifeného nastaveni jsou uchovany v paméti a

budou pouzity pfi pfistim zapnuti jednotky.

2.4. Osvétleni

Osvétleni infrasauny mize byt nastaveno, aby se dalo
ovladat pomoci ovladaciho panelu. (Max. 300 W.)
Osvétleni mGze byt ovladano nezavisle na ostatnich
funkcich.

Qéi, Zapnéte/vypnéte svétlo stisknutim tlacitka
“1> na ovladdacim panelu

BASIC SETTINGS/ ZAKLADNiI NASTAVENI

C |~ | Basic mode (radiators on 3 i rezim (zaric
- I | B de (radiat ) Zakladni rezim (zarice zapnuty)
I 1 L |The top row shows the infrared cabin Horni fadek ukazuje teplotu v sauné. Spodni
Nl temperature. The bottom row shows the fadek ukazuje zbyvajici ¢as zapnuti.zaficu.
1- 1 [N remaining on-time.
L Press the MENU button to open the Pro vyvolani nabidky nastaveni stisknéte tlacitko
“ settings menu. MENU .
1_{5 [ | Infrared cabin temperature Teplota Infrasauny
e display shows the infrared cabin isplej ukazuje nastaveni teploty v sauné.
L. | The displ h he infrared cabi Displej ukazuj i teplot &
temperature setting.
e Change the setting to the desired e Zménte nastaveni na poZadovanou teplotu
temperature with the — and + buttons. tlacitky - a +. Rozsah teplot je 25-50 °C.
The range is 25-50 °C.
N Press the MENU button to access the next | K vyvolani dalSiho nastaveni stisknéte znovu
“ setting. tlacitko MENU.
Remaining on-time Zbyvajici doba zapnuti
Press the — and + buttons to adjust the Pro zménu doby zapnuti stisknéte
—,_3 r remaining on-time. tla€itko — nebo +.
JJu ™~ Example: the radiators will be on for 3 Pfiklad: zafiCe budou zapnuty pfisti 3 hodiny
hours and 30 minutes. a 30 minut.
N U Press the MENU button to exit. Pro opusteni nastaveni stisknéte
“ znovu tlagitko MENU
Figure 3a. Settings menu structure, basic settings

Obrazek 3a.

Struktura menu “Nastaveni”, zakladni nastaveni




EN

Ccz

ADDITIONAL SETTINGS/ DAL i NASTAVENI

Control unit standby
1/0 button’s background light glows on the
control panel.

Ridici jednotka je zapnuta
Na ovladacim panelu sviti podsvétleni tlacitka I/O.

Figure 3b.
Obréazek 3b.

= MENU

4

Open the settings menu by simultaneously
pressing the control panel buttons —,
MENU and +. Press for 5 seconds.

Vyvolejte rozSifené nastaveni souasnym
stisknutim tlacitek —, MENU a +. Tlacitka drzte
po dobu 5 sekund.

Wy
e

3 M-
iy [

Maximum on-time

The maximum on-time can be changed
with the — and + buttons. The range is
1-12 hours (1 hour*)).

Maximalni doba zapnuti

Maximani doba zapnuti zafic¢ mize byt
zmeénéna tlaCitky — a + . Rozmezi je 1-12 hod-
in (nastavena 1 hodina*).

Example: the radiators will be on for 1
hour from the start. (Remaining on-time
can be changed, see figure 3a.)

Hle, pfiklad: zafi¢e budou zapnuty po dobu 1
hodiny od startu. (Zbyvajici doba zapnuti maze

byt zménéna, viz obrazek 3a.)

5

Press the MENU button to access the next
setting.

Pro vyvolani dalSiho nastaveni stisknéte
znovu tlacitko MENU.

L
RN
rr

g N

Sensor reading adjustment

The reading can be corrected by +/-5
units. The adjustment does not affect the
measured temperature value directly, but
changes the measuring curve.

Kalibrace méreni senzoru

Méreni teploty maze byt zménéno o +/- 5 jed-
notek. Kalibrace neovlivni hodnotu namérené

teploty pfimo (linearné), ale méni kfivku méfeni.

5

Press the MIENU button to access the next
setting.

Pro vyvolani dalSiho nastaveni stisknéte
znovu tlacitko MENU.

[y iy |
2000
|
e

Memory for power failures

The memory for power failures cant

be turned ON or OFF*).

e When turned on, the system will start
again after a break in electricity.

e When turned off, the break will shut
the system down. I/0 button must be
pressed to restart.

e The safety regulations for memory usage
vary from region to region.

Pamét pro vypadky proudu

Pamét pro pfipad preruseni napajeni mize byt

zapnuta nebo vypnuta (ON nebo OFF¥).

e Pokud je nastavena na ON, systém se po ob-
noveni napajeni znovu spusti.

e Pokud je nastavena na OFF, systém se
preruSenim napajeni zcela vypne. Pro zapnuti
musite nasledné stisknout tlacitko 1/0.

e Bezpelnostni omezeni pro pouzivani této
paméti se mohou v rdznych statech lisit.

]

\i

Press the MENU button. The control unit
switches to standby-mode.

Stisknéte znovu tlagitko MENU. Ridici jednotka
se prepne do pohotovostniho rezimu.

*) Factory setting/Tovarni nastaveni

Settings menu structure, additional settings
Struktura menu “Nastaveni”, dal$i nastaveni
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3. INSTRUCTIONS FOR INSTALLATION

The electrical connections of the control unit may
only be made by an authorised, professional electri-
cian and in accordance with the current regulations.
When the installation of the control unit is com-
plete, the person in charge of the installation must
pass on to the user the instructions for installation
and use that come with the control unit and must
give the user the necessary training for using the
infrared cabin and the control unit.

3.1. Installing the Temperature Sensor

There are 3 options for temperature sensor place-

ment. Choose one of the following options (fig-

ure 4).

e Option A: Connect the internal temperature
sensor inside the control panel (see figure 9).
Fasten the control panel inside the infrared
cabin at a minimum height of 1 m.

« Option B: Connect the temperature sensor
WX367 to the internal temperature sensor
connector inside the control panel. Fasten the
temperature sensor to a wall inside the infrared
cabin at a minimum height of 1 m. The control
panel can be placed outside the cabin.

« Option C: Connect the temperature sensor
WX367 to the power unit. Fasten the tempera-
ture sensor to a wall inside the infrared cabin
at a minimum height of 1 m. The control panel
can be placed outside the cabin.

Cz

3. POKYNY PRO INSTALACI

Elektrické zapojeni fidici jednotky muze byt provedeno
pouze vyskolenym elektrotechnikem, a v souladu se
soucasnymi platnymi normami daného uzemi. Kdyz
je instalace fidici jednotky hotova, osoba zodpovéd-
na za instalaci musi predat uzivateli pokyny pro in-
stalaci a uzivani, a musi poskytnout uzivateli nezbytny
trénink pro uzivani infrasauny a fidici jednotky.

3.1. Instalace teplotnich senzort

Pro umisténi teplotnich senzoru jsou tfi moznosti. Vy-
berte si jednu z nasledujicich mozZnosti (viz obrazek
4).

MozZnost A: Pfipojte vnitfni teplotni senzor do

ovladaciho panelu (viz obrazek 9). Upevnéte

ovladaci panel uvnitf infrasauny v minimalni
vysce 1 metr.

MozZnost B: Pfipojte teplotni senzor WX367 ke
konektoru vnitfniho teplotniho senzoru uvnitf
ovladaciho panelu. Pfipevnéte teplotni senzor na
zed uvnitf infrasauny, v minimalni vySce 1 metr.
Ovladaci panel maze byt umistén vné infra-
sauny.

Moznost C: Pfipojte teplotni senzor WX367 k
napajeci jednotce. Pfipevnéte teplotni senzor na
zed uvnitf infrasauny, v minimaini vysce 1 metr.
Ovladaci panel muze byt umistén vné infra-
sauny.

>

., min. 1000 mm

__ min. 1000 mm

{1

w
L4

min. 1000 mm

&
bl

Figure 4.
Obrazek 4.

Options for sensor type and placement
Moznosti typlasenzori a jejich umisténi

|
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:
|
|
|
|
|
|
|
|

Figure 5. Sensor’s minimum distance from an air vent

Obréazek 5.
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Note! Do not install the temperature sensor closer
than 1000 mm to an omnidirectional air vent or
closer than 500 mm to an air vent directed away
from the sensor. See figure 5. The air flow near an
air vent cools down the sensor, which gives inac-
curate temperature readings to the control unit. As
a result, the radiators might overheat.

3.2. Installing the Power Unit
Install the power unit outside the infrared cabin, in
a dry place with an ambient temperature of >0 °C.
See figure 6 for instructions on how to open the
power unit cover and how to mount the unit.
Note! Do not embed the control unit into struc-
tures, since this may cause excessive heating of
the internal components of the unit and lead to
damage. Allow proper ventilation around the unit.
See figure 6.

AN
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Pozor! Neinstalujte teplotni senzor blize nez 1000 mm
od vSesmérové ventilaéni mfizky nebo blize nez 500
mm od mfiZKy odvracené od senzoru. Viz obrazek 5.
Proud vzduchu pobliz ventilacni mfizky ochlazuje
senzor, coz zpusobuje nepfesné méreni teplot.

Nasledkem toho se mohou infrazafice prehfat.

3.2. Instalace napajeci jednotky
Nainstalujte napajeci jednotku vné infrasauny, na
suchém misté s okolni teplotou nad O °C. Pro in-
strukce jak otevfit kryt napajeci jednotky, & jak
namontovat jednotku, viz obrazek 6.

Pozor! nezanorujte jednotku dovnitf, jelikoz to maze
zpusobit nadmérné prehrivani vnitfnich ¢asti, a vést
tak k poskozeni. Kolem jednotky umozZnéte fadny
obéh vzduchu, viz obrazek 6.

saun

a s a8 una ez

Figure 6.
Obrazek 6.

3.2.1. Electrical Connections

Figure 7 shows the electrical connections of the
power unit. Also see the instructions for installation
delivered with the infrared radiators.

3.2.2. Chaining Power Units

Up to 8 power units can be connected in series
so that they share the same control panel. The
connection principle is shown in figure 8.

Only one temperature sensor can be used. The
sensor must either be connected to the first power
unit in the chain or to the control panel (see section
3.1.).

3.2.3. Power Unit Fuse Faults
Replace a blown fuse by a new one with the same
value. The placement of the fuses in the power unit
is shown in figure 7.
If the fuses for relay outputs have blown, there
e is a problem with lighting. Check the wiring
and functioning of lighting.

Opening the power unit cover and mounting the unit
Otevreni napajeci jednotky, a montaz jednotky.

3.2.1. Schéma elektrického zapojeni
Obrazek 7 ukazuje zapojeni napajeci jednotky. Taktéz
zkontrolujte pokyny pro instalaci, patfici k infrazaficim.

3.2.2. Sériové zapojeni napajecich jednotek
Az 8 jednotek muze byt sériové zapojeno, takze sdili
stejny ovladaci panel. Schéma zapojeni viz obrazek

.Mﬁie byt pouzit pouze jeden teplotni senzor. Ten
musi byt pfipojen k prvni napajeci jednotce, nebo ke
kontrolnimu panelu. (viz sekce 3.1.).

3.2.3. Defekty pojistek napajeci jednotky
Vyhofelou pojistku vyménte za novou se stejnou
hodnotou. Umisténi pojistek v napajeci jednotce viz
obrazek 7.

Vyhoftelé pojistky pro vystup znali problém s os-
» vétlenim. Zkontrolujte kabely, a funkénost svétla.
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Temperature sensor
Control panel Teplotni senzor

Ovladaci panel Optional,
see section 3.1.
Volitelné,
viz oddil 3.1.

Data cable L .
Datakabel il
Chaining cable
(see section 3.2.2.)
Sériovy kabel (viz
oddil 3.2.2.)

:ﬂ:‘

FBlue/Modr
—Brown/H

Fuse for
—_——— relay outputs
® O ( ) (©) Pojistka pro
—T— vystup

\

Ceramic, slow
— | Keramicka, pomala
//
' — ! m—
Main switch
Hlavni vypinag @ @: @:@?H

Lighting (optional) ‘ ‘ ‘ ‘ ‘ N|L ‘ ‘ ‘ ‘ ‘
Osvétleni (volitelné) N N|NIN|{N|4|(4|L|L|L|L]|L®
\\\"/’ @2 N O— A |
-Q_ 230 V IN~ L <

max. 300 W O @

Fuse 16 A

Pojistka 16 A

2 t---F-- ~
’—3x1.5mm 3x2.5mm?> P --1-" i

N L ®
7]
O VO OVYVO O0OVYO
NL® NL® NL® NL® NL® NL® NL® NL®
230 V 1IN~
O O O O O O O O max. 3.6 kW

= b
= b
= b
o Lo

T

Input
Napajeni
450 W 450 W 450 W 450 W 450 W 450 W 450 W 450 W
Infrared radiators (1-8 pcs, total output max. 3.6 kW)
Infrazafice (1-8 ks, celkovy vykon max. 3,6 kW)
Figure 7. Electrical connections
Obrazek 7.  Schéma Elektrického zapojeni
Optional,
see section 3.1.
Volitelné,
viz oddil 3.1.
W) (X WX ® 0|0 O

Figure 8. Power unit chain
Obrazek 8. Sériové zapojeni napéjeci jednotky
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3.3. Installing the Control Panel 3.3. Instalace ovladaciho panelu

Install the control panel in or outside the infrared Nainstalujte ovladaci panel vevnitf &i vné infrasauny,
cabin, in a dry place with an ambient temperature na suchém misté s okolni teplotou nad O °C , kde k
of >0 °C where it can be accessed conveniently. nému budete mit pohodiny pfistup (viz obrazek 9).
See figure 9.

A. Thread the data cable through the

hole in the back cover.

Fasten the back cover to a wall with

screws.

. Push the data cable to the
connector.

. Connect the temperature sensor (see
options in section 3.1.)

. Press the front cover into the
back cover.

w

o O

m

>

. Protahnéte datovy kabel skrz otvor v
zadnim krytu.

. Pfipevnéte zadni kryt ke zdi pomoci
Sroubd.

. ZastrCte datovy kabel do konektoru. =

. Pripojte teplotni senzor (viz moznosti v
oddilu 3.1).

. Zatlacte pfedni kryt do zadniho See section 3.1.

krytu. « Viz oddil 3.1.

os}

oXNe]

m

Figure 9. Fastening the control panel
Obrazek 9. Uchyceni ovliadaciho panelu

4. SPARE PARTS 4. NAHRADNI DILY

1 | Control panel (CG170I) Ovladaci panel (CG170I) WX365
2 |Data cable 5 m Datovy kabel 5 m WX311
3 | Data cable extension 10 m (optional) | Prodlouzeni datakabelu 10 m (volitelné)l WX313
4 | Temperature sensor Teplotni senzor WX367
5 | Circuit board Pojistktova skfin WX366
6 | Chaining cable 1,5 m Kabel pro sériové zapojeni 1,5 m WX312
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