
Visit our Web site at:

http://www.thermofisher.com/tc
Product Service Information, Applications  
Notes, SDS Forms, e-mail.

Thermo Scientific
Laboratory  
Temperature  
Control Products

Manual Part Number U01361 
Rev. 03/03/2021 

ADVANCED Series Heated  
Immersion Circulators
AC150 AC200 

ARCTIC Series  
Refrigerated/Heated  
Bath Circulators
A10  A25  A45HC 

A10B A25B  

SAHARA Series Heated  
Bath Circulators
S7  S13  S21 

S45  S49 

Installation

Operation

Basic Maintenance 

c@us ( E 





Visit our Web site at:

http://www.thermofisher.com/tc
Product Service Information, Applications  
Notes, SDS Forms, e-mail.

Thermo Scientific
Laboratory  
Temperature  
Control Products

Manual Part Number U01361 
Rev. 03/03/2021 

Installation

Operation

Basic Maintenance 

c@us ( E 
ADVANCED Series Heated  
Immersion Circulators
AC150 AC200 

ARCTIC Series  
Refrigerated/Heated  
Bath Circulators
A10  A25  A45HC 

A10B A25B  

SAHARA Series Heated  
Bath Circulators
S7  S13  S21 

S45  S49 



Thermo Fisher Scientific

25 Nimble Hill Road
Newington, NH 03801
Tel : (800) 258-0830 or
(603) 436-9444
Fax : (603) 436-8411
www.thermoscientific.com/tc

Sales, Service, and Customer Support

25 Nimble Hill Road
Newington, NH 03801
Tel: (800) 258-0830 
Sales: 8:00 am to 5:00 pm
Service and Support: 8:00 am to 6:00 pm 
Monday through Friday (Eastern Time)
Fax: (603) 436-8411
service.tc.us@thermofisher.com

Dieselstrasse 4 
D-76227  Karlsruhe, Germany
Tel : +49 (0) 721 4094 444
Fax : +49 (0) 721 4094 300
info.tc.de@thermofisher.com

Building 6, No. 27
Xin Jinqiao Rd., Shanghai 201206
Tel : +86(21) 68654588
Fax : +86(21) 64457830
info.china@thermofisher.com

Statement of Copyright 
Copyright © 2021 Thermo Fisher Scientific. All rights reserved. 
This manual is copyrighted by Thermo Fisher Scientific. 
Users are forbidden to reproduce, republish, redistribute, or resell any materials from this manual in either machine-
readable form or any other form. 



        Thermo Scientific

  Table of Contents
 Preface  ...................................................................................................................... i
  Compliance ..............................................................................................................i
  WEEE ......................................................................................................................i
  After-Sale Support .................................................................................................ii 
  Feedback ..................................................................................................................ii 
  Unpacking ...............................................................................................................ii

 Section 1  Safety ..................................................................................1-1
  Safety Warnings ..................................................................................................1-1

 Section 2  General Information ................................................................2-1
  Description and Intended Use .........................................................................2-1
	 	 Bath/Circulator	Specifications .........................................................................2-1 
  Wetted Materials .................................................................................................2-8

 Section 3  Installation ...........................................................................3-1
  Ambient Conditions ..........................................................................................3-1 
  Ventilation ...........................................................................................................3-1 
  Bath Circulator ...................................................................................................3-2 
  Electrical Requirements ....................................................................................3-3 
  Grounding Strap and Nut ................................................................................3-3 
  External Circulation ..........................................................................................3-7
  Remote Temperature Sensor ............................................................................3-8
  Multifunction Port (AC 200 only) ...................................................................3-8
  USB Port (AC 200 only) ...................................................................................3-8 
  Tubing Requirements ........................................................................................3-8 
  Tubing ..................................................................................................................3-9 
  Fluids .................................................................................................................3-10 
  Additional Fluid Precautions .........................................................................3-12
  Filling Requirements  .......................................................................................3-15 
  Draining .............................................................................................................3-15

 Section 4  Operation  .............................................................................4-1
  ADVANCED  Heater Immersion Circulator ...............................................4-1 
  Setup ....................................................................................................................4-2 
  Start Up ...............................................................................................................4-2 
  Status Display .....................................................................................................4-3
  Stand By Mode ...................................................................................................4-3 
  Stopping the Circulator .....................................................................................4-4
  Power Down .......................................................................................................4-4 
  Shut Down ..........................................................................................................4-4 
  Restarting ............................................................................................................4-4  



Contents

    Thermo Scientific

  Changing the Setpoint .......................................................................................4-5
  Menu Displays ....................................................................................................4-6
  Menu ....................................................................................................................4-6
  Menu Tree ...........................................................................................................4-7
  Settings - Application. Settings ........................................................................4-8
  Alarms .................................................................................................................4-9 
  Fluid Type .........................................................................................................4-10 
  Pump Adjustment ............................................................................................4-10 
  Set Clock ...........................................................................................................4-11 
  On/Off  Timer .................................................................................................4-11
  Remote Sensor..................................................................................................4-11 
  Auto Restart ......................................................................................................4-11
  Energy Savings .................................................................................................4-11
  Edit - Ramp Program ......................................................................................4-12 
  Running a Ramp Program ..............................................................................4-14
  Settings - Display Options ..............................................................................4-16
  System - Messages............................................................................................4-17
	 	 System	-	Configuration ...................................................................................4-17
  System - Password Reset .................................................................................4-18
  System - Accessory ..........................................................................................4-21 
  High Temperature Cutout ..............................................................................4-22  
  Decommissioning/Disposal ..........................................................................4-23 
  Storage ...............................................................................................................4-23

 Section 5  Preventive Maintenance ..........................................................5-1
  Cleaning   ...........................................................................................................5-1 
  Condenser Fins ..................................................................................................5-1 
  Tubing  ...........................................................................................................5-1 
  Grounding Strap and Nut ................................................................................5-2 
  Testing the Safety Features ...............................................................................5-2

 Section 6  Troubleshooting ............................................................................................... 6-1
  Error Displays ....................................................................................................6-1 
  Checklist  ...........................................................................................................6-5

 Appendix AC Serial Communications............................................................................A-1

Warranty 



Thermo Scientific
vi  

Preface

Compliance  US/Canada 
UL Listed to US and Canadian Standards.

 Note The cULus Mark on the nameplate on the bath applies to the control 
head and bath covered by the BOM number on the nameplate, see below. 
The cULus Mark does not apply to the bath or control head when sold 
separately, or if  the user changes one or the other. 

 Note Bath circulator accessories are not part of  the UL Listings. 

 European Union - CE 
The Declaration of  Conformity is located in the back of   
this manual.

              WEEE This product is required to comply with the European Union’s 
Waste Electrical & Electronic Equipment (WEEE) Directive 
2012/19/EU. It is marked with 'wheelie bin' symbol:

Thermo	Fisher	Scientific	has	contracted	with	one	or	more	recycling/	
disposal companies in each EU Member State, dispose of  or recycle this 
product	through	them.	Further	information	on	Thermo	Fisher	Scientific’s	
compliance with these Directives is available at:

	 www.thermoscientific.com/WEEERoHS

CE 
:a -
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After-sale Support     Thermo	Fisher	Scientific	is	committed	to	customer	service	both	during	
and after the sale. If  you have questions concerning the bath operation, 
or questions concerning spare parts or Service Contracts, call our Sales, 
Service and Customer Support phone number, see this manual's inside 
cover for contact information.

There can be up to three nameplates located on the rear of  the bath. 
Before calling, please obtain the serial number printed on the complete 
system nameplate located on the upper rear of  the bath. 

Sample Nameplate

Feedback   We appreciate any feedback you can give us on this manual. Please e-mail 
us at tcmanuals@thermofisher.com. Be sure to include the manual part 
number and the revision date listed on the front cover.

Warranty    Thermo	Scientific	Laboratory	Temperature	Control	Products	have	a	
warranty against defective parts and workmanship for 36 months from date 
of  shipment. See back page of  this manual for more details.

Unpacking    Retain all cartons and packing material until the bath is operated and found 
to be in good condition. If  the bath shows external or internal damage 
contact	the	transportation	company	and	file	a	damage	claim.	Under	ICC	
regulations, this is your responsibility.

 If  an immersion circulator was purchased without a bath, carefully remove 
the	label	and	small	piece	of 	Styrofoam	securing	the	float	switch	before	
using.

 Refrigerated	baths	should	be	left	in	an	upright	position	for	24	hours	
before	starting.	This	will	ensure	the	lubrication	oil	has	drained	back	
into the compressor.  

Thermo Fisher Sc:iem:ific: ( E 
Newi111Jion, NH ll:J8[)-1 U.S.A. c®L us 
(a.1012.58-{)!l30 I jS00~!!-11444 • 

:,~~#: ~xxx I IIIII I II IIIII I 111111111111111 

XXX VOLT XX HZ X PH x.X AM 

IA CAUTION I 

http://
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Make sure you read and understand all instructions and safety precautions 
listed in this manual before installing or operating your circulator. If  you 
have any questions concerning the operation of  your circulator or the 
information in this manual, please contact us. See inside cover for contact 
information.

DANGER indicates an imminently hazardous situation which, if  not 
avoided, will result in death or serious injury. 

WARNING indicates a potentially hazardous situation which, if  not 
avoided, could result in death or serious injury. 

CAUTION indicates a potentially hazardous situation which, if  not 
avoided, may result in minor or moderate injury. It also alerts against 
unsafe practices. 

The	lightning	flash	with	arrow	symbol,	within	an	equilateral	triangle,	is	
intended to alert the user to the presence of  non-insulated "dangerous 
voltage" within the circulator's enclosure. The voltage magnitude is 
significant	enough	to	constitute	a	risk	of 	electrical	shock.

This label indicates the presence of  hot surfaces.

This label indicates read the manual.

This	label	indicates	a	flammable	refrigerant	is	used.

Observe	all	warning	labels. 

Never	remove	warning	labels. 

Leave	refrigerated	baths	in	an	upright	position	at	room	temperature	
(~25°C)	for	24	hours	before	starting.	This	ensures	the	lubrication	oil	
drains	back	into	the	compressor.	 

The	circuit	protector	located	on	the	rear	of 	the	circulator	is	not	
intended	to	act	as	a	disconnecting	means. 

Operate	the	circulator	using	only	the	supplied	line	cord.	The	main	
power	cord	is	used	as	the	disconnecting	device	and	must	be	easily	
accessible	at	all	time. 

Safety Warnings

Section 1  Safety

A DANGER 

A WARNING 

IA CAUTION I 

.& 

IA CAUTION I 
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Never	operate	the	bath	with	the	immersion	circulator	removed. 

Do	not	mount	the	immersion	circulator	backwards;	the	line	cord	
could	contact	the	reservoir	fluid.	Ensure	the	electrical	cords	do	not	
contact	any	of	the	plumbing	connections	or	tubing.	

Never	place	the	circulator	in	a	location	or	atmosphere	where	
excessive	heat,	moisture,	or	corrosive	materials	are	present. 

Ensure	the	tubing	you	select	meets	your	maximum	temperature	and	
pressure requirements. 

Ensure	all	communication	and	electrical	connections	are	made	prior	
to	starting	the	circulator.	

Never	operate	the	circulator	without	fluid	in	the	reservoir. 

Oil-based	fluids	expand	when	heated.	Fill	the	reservoir	only	to	the	
minimum	level.	

Use	only	the	approved	fluids	listed	in	this	manual.	Using	other	fluids	
voids	the	warranty. 

Other	than	water,	before	using	any	approved	fluid,	or	when	
performing	maintenance	where	contact	with	the	fluid	is	likely,	refer	to	
the	SDS	and	EC	Safety	Data	Sheet	for	handling	precautions. 

When	using	ethylene	glycol	and	water,	check	the	fluid	concentration	
and	pH	on	a	regular	basis.	Changes	in	concentration	and	pH	can	
impact	system	performance.	

Do	not	clean	the	circulator	with	solvents,	use	a	soft	cloth	and	water. 

Drain	the	reservoir	before	the	bath	is	transported,	and/or	stored.	 

Always	turn	the	circulator	off	 and	disconnect	the	supply	voltage	from	
its	power	source	before	moving	or	before	performing	any	service	or	
maintenance procedures. 

Transport	the	circulator	with	care.	Sudden	jolts	or	drops	can	damage	
its components. 

Refer	service	and	repairs	to	a	qualified	technician. 
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The	user	is	responsible	for	decontamination	if 	hazardous	materials	
are	spilled.	Consult	the	manufacturer	regarding	decontamination	and	
or	cleaning	agents	compatibility.	

Performance	of 	installation,	operation,	or	maintenance	procedures	
other	than	those	described	in	this	manual	may	result	in	a	hazardous	
situation	and	voids	the	manufacturer's	warranty. 

The	circulator's	construction	provides	protection	against	the	risk	
of 	electrical	shock	by	grounding	appropriate	metal	parts.	The	
protection	will	not	function	unless	the	power	cord	is	connected	to	a	
properly	grounded	outlet.	It	is	the	user's	responsibility	to	assure	a	
proper	ground	connection	is	provided.	 

For	Sahara	baths,	and	stand-alone	immersion	circulators,	use	the	
supplied	nut	and	washer	to	secure	the	grounding	strap	to	the	top	of 	
the	metal	tank.	

Many	refrigerants	which	may	be	undetectable	by	human	senses	
are	heavier	than	air	and	will	replace	the	oxygen	in	an	enclosed	area	
causing	loss	of 	consciousness.	Contact	with	leaking	refrigerant	will	
cause	skin	burns.	Refer	to	the	bath's	nameplate	for	the	refrigerant	
used	and	then	the	refrigerant's	SDS	for	additional	information. 

Ensure,	that	no	toxic	gases	can	be	generated	by	the	fluid.	Flammable	
gases	can	build	up	over	the	fluid	during	usage. 

Ensure	the	fluid	is	at	a	safe	temperature	(~40°C)	before	handling	or	
draining. 

Never	operate	damaged	or	leaking	equipment,	or	with	any	damaged	
cords. 

Never	operate	the	circulator	or	add	fluid	to	the	reservoir	with	panels	
removed. 

Unless	required	by	the	manufacturer	of 	the	fluid	used,	there	are	no	special	
personal protective equipment requirements needed to perform normal 
operation. Consult their Safety Data Sheet and/or EC Safety Data Sheet.. 
We do recommend wearing eye protection and gloves. 

The user must review and understand all the sections in this manual before 
operating the bath.

Personal Protective 
Equipment

Training

l•WARNINGI 
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Element Assessment 
Chemical	Used	— 

Lubricating Oil:    
POE – 243ml 

For refrigerated baths only: 
R134A Refrigerant - CFC Free 3.5 ounces
R290 Refrigerant (propane), 4.1 ounces  
Location: Refrigeration system Location: Compressor 

Hazard	Communication	—	None

Electrical	—	All electrical energy sources for the circulator/bath are 
provided by the user. 

Hazardous	Energy	Isolation	—	 The user is responsible to ensure 
that the circuit providing power has an energy isolation device. 

Electrical Remove power from the circulator by turning the 
circuit protector off  and disconnecting the line cord, see Section 3 
Electrical Requirements. 

Fluid	Before	using	any	fluid	refer	to	the	manufacturer’s	SDS	and	EC	
Safety Data Sheet for handling precautions.  

Refrigeration The bath's refrigeration system is sealed and requires no 
lockout/tagout.

Remove any isolation devices before starting the circulator.

Chemicals	—	Prior to decontamination procedures should be developed 
and  employed to minimize or mitigate opportunities for exposure to 
chemicals present in or around the circulating bath. 

Radioactive	Material	—	None

Magnetic	Fields	—	None

Sampling	and	Analysis	for	External	Contaminants	from	Other	
Sources	or	from	Spill	Events	—	It is the responsibility of  the 
user to identify the presence of  all external chemicals before the 
decontamination. This should be accomplished by collecting samples 
and analyzing them for any suspected chemicals used or stored in areas 
adjacent to the bath. 

Oxygen	Deficiency	—	Many refrigerants which may be undetectable 
by human senses are heavier than air and will replace the oxygen in 
an enclosed area causing loss of  consciousness. Refer to the bath's 
nameplate and the manufacturer's most current SDS for additional 
information.	Test	the	atmosphere	in	a	confined	space	area	or	area	
where gases are being used to purge the circulating bath. If  necessary, 
use an air supplied respirator.
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z l
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e d
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rre
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e c
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 in
st

ru
cc

io
ne

s, 
co

ns
ul

te
 el

 m
an

ua
l o

 p
ón

ga
se

 en
 co

nt
ac

to
 co

n 
no

so
tro

s a
nt

es
 d

e p
ro

ce
de

r.

Se
gu

rid
ad

, t
od

os
 lo

s 
pr

od
uc

to
s:

D
A

N
G

E
R

 in
dic

a u
na

 si
tua

ció
n d

e p
eli

gr
o i

nm
ed

iat
o q

ue
, s

i n
o s

e e
vit

a, 
pr

ov
oc

ar
á l

a m
ue

rte
 o 

les
ion

es
 gr

av
es

. 

W
A

R
N

IN
G

 in
dic

a u
na

 si
tua

ció
n p

ote
nc

ial
me

nte
 pe

lig
ro

sa
 qu

e, 
si 

no
 se

 ev
ita

, p
od

ría
 te

ne
r c

om
o 

re
su

lta
do

 le
sio

ne
s g

ra
ve

s o
 la

 m
ue

rte
.

C
A

U
T

IO
N

 in
dic

a u
na

 si
tua

ció
n p

ote
nc

ial
me

nte
 pe

lig
ro

sa
 qu

e, 
si 

no
 se

 ev
ita

, p
ue

de
 oc

as
ion

ar
 

les
ion

es
 le

ve
s o

 m
od

er
ad

as
. T

am
bié

n s
e u

tili
za

 pa
ra

 al
er

tar
 de

 pr
ác

tic
as

 in
se

gu
ra

s. 

 es
tá 

ind
ica

do
 pa

ra
 al

er
tar

 al
 us

ua
rio

 de
 la

 pr
es

en
cia

 de
 "t

en
sió

n p
eli

gr
os

a"
 si

n a
isl

ar
 de

ntr
o d

el 
alo

jam
ien

to 
de

l c
irc

ula
do

r. L
a m

ag
nit

ud
 de

 la
 te

ns
ión

 es
 lo

 su
fic

ien
tem

en
te 

im
po

rta
nte

 pa
ra

 co
ns

titu
ir u

n 
rie

sg
o d

e e
lec

tro
cu

ció
n.

 in
dic

a l
a p

re
se

nc
ia 

de
 su

pe
rfic

ies
 ca

lie
nte

s.

 in
dic

a q
ue

 se
 de

be
 le

er
 el

 m
an

ua
l.

No
 ut

ilic
e e

l b
añ

o c
om

o d
isp

os
itiv

o c
on

ec
tad

o a
l p

ac
ien

te 
o d

isp
os

itiv
o e

sté
ril.

 A
de

má
s, 

el 
ba

ño
 no

 es
tá 

dis
eñ

ad
o p

ar
a s

er
 ut

iliz
ad

o e
n l

ug
ar

es
 pe

lig
ro

so
s d

e C
las

e I
, II

 o 
III 

de
 ac

ue
rd

o c
on

 el
 C

ód
igo

 E
léc

tric
o 

Na
cio

na
l.

Nu
nc

a l
o c

olo
qu

e e
n u

n l
ug

ar
 o 

un
a a

tm
ós

fer
a d

on
de

 ha
ya

 ca
lor

 ex
ce

siv
o, 

hu
me

da
d, 

ve
nti

lac
ión

 
ina

de
cu

ad
a o

 m
ate

ria
les

 co
rro

siv
os

. C
on

su
lte

 el
 m

an
ua

l d
el 

us
ua

rio
 pa

ra
 co

no
ce

r lo
s p

ar
ám

etr
os

 de
 

fun
cio

na
mi

en
to.

De
je 

los
 ba

ño
s r

efr
ige

ra
do

s e
n p

os
ici

ón
 ve

rtic
al 

a t
em

pe
ra

tur
a a

mb
ien

te 
(~

25
 °C

) d
ur

an
te 

24
 ho

ra
s a

nte
s 

de
 co

me
nz

ar.
 D

e e
ste

 m
od

o s
e a

se
gu

ra
rá

 de
 qu

e e
l a

ce
ite

 de
 lu

br
ica

ció
n p

as
e a

l c
om

pr
es

or .

Co
ne

cte
 el

 ba
ño

 a 
un

a t
om

a c
or

re
cta

me
nte

 co
ne

cta
da

 a 
tie

rra
.

El
 pr

ote
cto

r d
e c

irc
uit

os
 si

tua
do

 en
 la

 pa
rte

 po
ste

rio
r d

el 
ba

ño
 no

 es
tá 

dis
eñ

ad
o p

ar
a a

ctu
ar

 co
mo

 un
 m

ed
io 

de
 de

sc
on

ex
ión

.

In
st

ru
cc

io
ne

s 
bá

si
ca

s 
de

 s
eg

ur
id

ad
B

añ
os

 d
e 

la
bo

ra
to

rio
Pa

ra
 ha

ce
r f

un
cio

na
r e

l c
irc

ula
do

r, u
tili

ce
 so

lam
en

te 
el 

ca
ble

 de
 lín

ea
 su

mi
nis

tra
do

. S
i e

l c
ab

le 
de

 
ali

me
nta

ció
n d

el 
cir

cu
lad

or
 se

 ut
iliz

a c
om

o d
isp

os
itiv

o d
e d

es
co

ne
xió

n, 
de

be
 es

tar
 ac

ce
sib

le 
en

 to
do

 
mo

me
nto

.

As
eg

úr
es

e d
e q

ue
 lo

s c
ab

les
 el

éc
tric

os
 no

 to
ca

n n
ing

un
a d

e l
as

 co
ne

xio
ne

s d
e t

ub
er

ías
 o 

los
 tu

bo
s.

As
eg

úr
es

e d
e q

ue
 lo

s t
ub

os
 qu

e s
ele

cc
ion

a c
um

ple
n l

os
 re

qu
isi

tos
 de

 te
mp

er
atu

ra
 y 

pr
es

ión
 m

áx
im

as
.

As
eg

úr
es

e d
e q

ue
 to

da
s l

as
 co

ne
xio

ne
s e

léc
tric

as
 y,

 si
 pr

oc
ed

e, 
las

 co
ne

xio
ne

s d
e c

om
un

ica
ció

n s
e 

re
ali

za
n a

nte
s d

e l
a p

ue
sta

 en
 m

ar
ch

a.

Lo
s r

efr
ige

ra
nte

s u
tili

za
do

s s
on

 m
ás

 pe
sa

do
s q

ue
 el

 ai
re

 y,
 si

 ha
y u

na
 fu

ga
, s

us
titu

irá
n a

l o
xíg

en
o, 

lo 
qu

e 
pr

ov
oc

ar
á l

a p
ér

did
a d

e c
on

sc
ien

cia
. E

l c
on

tac
to 

co
n e

l re
frig

er
an

te 
ex

pu
lsa

do
 pr

ov
oc

ar
á q

ue
ma

du
ra

s e
n l

a 
pie

l. C
on

su
lte

 la
 pl

ac
a d

e d
ato

s d
el 

cir
cu

lad
or

 pa
ra

 co
no

ce
r e

l ti
po

 de
 re

frig
er

an
te 

uti
liz

ad
o y

, a
 co

nti
nu

ac
ión

, 
la 

ho
ja 

de
 da

tos
 de

 se
gu

rid
ad

 (S
DS

) m
ás

 re
cie

nte
 de

l fa
br

ica
nte

 pa
ra

 E
E.

UU
., a

nte
rio

rm
en

te 
co

no
cid

a 
co

mo
 M

SD
S,

 as
í c

om
o l

a h
oja

 de
 da

tos
 de

 se
gu

rid
ad

 pa
ra

 la
 U

E 
a fi

n d
e o

bte
ne

r in
for

ma
ció

n a
dic

ion
al.

As
eg

úr
es

e d
e q

ue
 lo

s p
ue

rto
s d

e d
re

na
je 

de
l d

ep
ós

ito
 es

tán
 ce

rra
do

s y
 de

 qu
e t

od
as

 la
s c

on
ex

ion
es

 de
 la

s 
tub

er
ías

 so
n s

eg
ur

as
. A

se
gú

re
se

 ta
mb

ién
 de

 re
tira

r m
inu

cio
sa

me
nte

 cu
alq

uie
r r

es
idu

o a
nte

s d
e p

ro
ce

de
r 

co
n e

l ll
en

ad
o.

Pa
ra

 ev
ita

r s
alp

ica
du

ra
s, 

co
loq

ue
 lo

s c
on

ten
ed

or
es

 en
 el

 ba
ño

 an
tes

 de
 lle

na
rlo

s.

Nu
nc

a u
tili

ce
 el

 ba
ño

 si
n fl

uid
o e

n e
l d

ep
ós

ito
.

Lo
s fl

uid
os

 co
n b

as
e d

e a
ce

ite
 se

 ex
pa

nd
en

 al
 ca

len
tar

se
. E

vit
e l

len
ar

 el
 de

pó
sit

o e
n e

xc
es

o.

Ut
ilic

e s
olo

 lo
s fl

uid
os

 ap
ro

ba
do

s q
ue

 se
 in

clu
ye

n e
n e

l m
an

ua
l. S

i u
tili

za
 ot

ro
s fl

uid
os

, q
ue

da
rá

 an
ula

da
 la

 
ga

ra
ntí

a. 
Nu

nc
a u

tili
ce

 gl
ico

l a
l 1

00
%

.

Si
 ut

iliz
a a

gu
a p

or
 en

cim
a d

e 8
0 °

C,
 su

pe
rvi

se
 de

ten
ida

me
nte

 el
 ni

ve
l d

el 
flu

ido
; s

e p
re

cis
ar

án
 lle

na
do

s 
fre

cu
en

tes
. T

am
bié

n c
re

a v
ap

or.

Si
 se

 ut
iliz

an
 m

ez
cla

s d
e a

gu
a/g

lic
ol 

se
rá

 ne
ce

sa
rio

 re
lle

na
r c

on
 ag

ua
 pu

ra
. D

e l
o c

on
tra

rio
, e

l p
or

ce
nta

je 
de

 
gli

co
l a

um
en

tar
á y

 pr
ov

oc
ar

á u
na

 el
ev

ad
a v

isc
os

ida
d y

 un
 re

nd
im

ien
to 

de
fic

ien
te.

Sa
lvo

 qu
e s

e u
tili

ce
 ag

ua
, a

nte
s d

e u
tili

za
r c

ua
lqu

ier
 flu

ido
 ap

ro
ba

do
, o

 cu
an

do
 re

ali
ce

 ta
re

as
 de

 
ma

nte
nim

ien
to 

do
nd

e e
s p

ro
ba

ble
 qu

e s
e t

oq
ue

 el
 flu

ido
, c

on
su

lte
 el

 S
DS

 de
l fa

br
ica

nte
 y 

la 
ho

ja 
de

 da
tos

 
de

 se
gu

rid
ad

 pa
ra

 la
 C

E 
a fi

n d
e c

on
oc

er
 la

s p
re

ca
uc

ion
es

 de
 m

an
ipu

lac
ión

.

As
eg

úr
es

e d
e q

ue
 el

 flu
ido

 no
 ge

ne
ra

 ga
se

s t
óx

ico
s. 

Lo
s g

as
es

 in
fla

ma
ble

s p
ue

de
n a

cu
mu

lar
se

 so
br

e e
l 

flu
ido

 du
ra

nte
 el

 us
o.

Al
 ut

iliz
ar

 et
ile

ng
lic

ol 
y a

gu
a, 

re
vis

e l
a c

on
ce

ntr
ac

ión
 y 

el 
pH

 de
l fl

uid
o p

er
iód

ica
me

nte
. L

os
 ca

mb
ios

 en
 la

 
co

nc
en

tra
ció

n y
 el

 pH
 pu

ed
en

 af
ec

tar
 al

 re
nd

im
ien

to 
de

l s
ist

em
a.

As
eg

úr
es

e d
e q

ue
 el

 pu
nto

 de
 co

rte
 po

r s
ob

re
tem

pe
ra

tur
a e

stá
 co

nfi
gu

ra
do

 po
r d

eb
ajo

 de
l p

un
to 

de
 

co
mb

us
tió

n p
ar

a e
l fl

uid
o d

e t
ra

ns
fer

en
cia

 de
 ca

lor
 se

lec
cio

na
do

.

La
 te

mp
er

atu
ra

 de
 tr

ab
ajo

 m
ás

 al
ta,

 se
gú

n e
sta

ble
ce

 la
 no

rm
a E

N 
61

01
0 (

IE
C 

10
10

), 
de

be
 lim

ita
rse

 a 
25

 °C
 

po
r d

eb
ajo

 de
l p

un
to 

de
 co

mb
us

tió
n d

el 
flu

ido
 de

l b
añ

o.

ES

Es
ta 

eti
qu

eta
 in

dic
a q

ue
 se

 ut
iliz

a u
n r

efr
ige

ra
nte

 in
fla

ma
ble

.



As
eg

úr
es

e d
e q

ue
 el

 flu
ido

 se
 en

cu
en

tra
 a 

un
a t

em
pe

ra
tur

a s
eg

ur
a (

po
r d

eb
ajo

 de
 40

 °C
) a

nte
s d

e 
ma

nip
ula

rlo
 o 

dr
en

ar
lo.

Nu
nc

a u
tili

ce
 un

 eq
uip

o d
añ

ad
o o

 co
n f

ug
as

, o
 co

n a
lgú

n c
ab

le 
da

ña
do

.

Nu
nc

a u
tili

ce
 el

 ba
ño

 si
n fl

uid
o e

n e
l d

ep
ós

ito
. 

Nu
nc

a u
tili

ce
 el

 ba
ño

 o 
añ

ad
a fl

uid
o a

l d
ep

ós
ito

 co
n l

os
 pa

ne
les

 re
tira

do
s.

No
 lim

pie
 el

 ba
ño

 co
n d

iso
lve

nte
s; 

uti
lic

e s
ola

me
nte

 un
 pa

ño
 su

av
e y

 ag
ua

.

Dr
en

e e
l d

ep
ós

ito
 an

tes
 de

 tr
an

sp
or

tar
lo 

y/o
 gu

ar
da

rlo
 a 

tem
pe

ra
tur

as
 ce

rca
na

s a
 la

 co
ng

ela
ció

n o
 po

r 
de

ba
jo 

de
 es

tas
.

Ap
ag

ue
 si

em
pr

e e
l b

añ
o y

 de
sc

on
ec

te 
la 

ten
sió

n d
e s

um
ini

str
o d

e s
u f

ue
nte

 de
 al

im
en

tac
ión

 an
tes

 de
 

mo
ve

r o
 re

ali
za

r c
ua

lqu
ier

 pr
oc

ed
im

ien
to 

de
 se

rvi
cio

 o 
ma

nte
nim

ien
to.

 D
ele

gu
e l

as
 ta

re
as

 de
 se

rvi
cio

 y 
las

 
re

pa
ra

cio
ne

s e
n u

n t
éc

nic
o c

ua
lifi

ca
do

.

Tr
an

sp
or

te 
el 

ba
ño

 co
n c

uid
ad

o. 
La

s c
aíd

as
 o 

los
 im

pa
cto

s r
ep

en
tin

os
 pu

ed
en

 da
ña

r lo
s c

om
po

ne
nte

s.

El
 us

ua
rio

 es
 re

sp
on

sa
ble

 de
 la

 de
sc

on
tam

ina
ció

n s
i s

e d
er

ra
ma

n m
ate

ria
les

 pe
lig

ro
so

s. 
Co

ns
ult

e a
l 

fab
ric

an
te 

lo 
co

nc
er

nie
nte

 a 
la 

de
sc

on
tam

ina
ció

n y
/o 

la 
co

mp
ati

bil
ida

d d
e l

os
 ag

en
tes

 de
 lim

pie
za

.

Si
 el

 ba
ño

 de
be

 tr
an

sp
or

tar
se

 y/
o g

ua
rd

ar
se

 a 
ba

jas
 te

mp
er

atu
ra

s, 
es

 ne
ce

sa
rio

 dr
en

ar
lo 

y l
im

pia
rlo

 co
n u

na
 

me
zc

la 
de

 ag
ua

/gl
ico

l d
e g

ra
do

 de
 la

bo
ra

tor
io 

al 
50

/50
.

El
 de

sm
an

tel
am

ien
to 

so
lo 

de
be

 se
r r

ea
liz

ad
o p

or
 un

 pr
ov

ee
do

r c
ua

lifi
ca

do
 qu

e u
tili

ce
 el

 eq
uip

o 
ho

mo
log

ad
o. 

De
be

 cu
mp

lirs
e t

od
a l

a n
or

ma
tiv

a v
ige

nte
.

La
 re

ali
za

ció
n d

e l
os

 pr
oc

ed
im

ien
tos

 de
 in

sta
lac

ión
, fu

nc
ion

am
ien

to 
o m

an
ten

im
ien

to 
dis

tin
tos

 de
 lo

s q
ue

 se
 

de
sc

rib
en

 en
 el

 m
an

ua
l p

ue
de

n d
ar

 lu
ga

r a
 si

tua
cio

ne
s p

eli
gr

os
as

 y 
an

ula
rá

n l
a g

ar
an

tía
 de

l fa
br

ica
nte

.

Pa
ra

 lo
s b

añ
os

 S
ah

ar
a, 

y l
os

 ci
rcu

lad
or

es
 de

 in
me

rsi
ón

 in
de

pe
nd

ien
tes

, u
tili

ce
 la

 tu
er

ca
 y 

la 
ar

an
de

la 
su

mi
nis

tra
da

s p
ar

a fi
jar

 la
 tir

a d
e c

on
ex

ión
 a 

tie
rra

 a 
la 

pa
rte

 su
pe

rio
r d

el 
de

pó
sit

o d
e m

eta
l.

Nu
nc

a u
tili

ce
 el

 ba
ño

 co
n e

l c
irc

ula
do

r d
e i

nm
er

sió
n r

eti
ra

do
.

No
 m

on
te 

el 
cir

cu
lad

or
 de

 in
me

rsi
ón

 al
 re

vé
s; 

el 
ca

ble
 de

 lín
ea

 po
dr

ía 
toc

ar
 el

 flu
ido

 de
l d

ep
ós

ito
.

Lo
s b

añ
os

 de
 óx

ido
 de

 po
life

nil
en

o (
PP

O)
 y 

ac
ríli

co
 tr

an
sp

ar
en

tes
 so

lo 
se

 ut
iliz

an
 co

n a
gu

a.

Aj
us

te 
el 

so
ftw

ar
e d

el 
ba

ño
 pa

ra
 qu

e s
e c

or
re

sp
on

da
 co

n e
l fl

uid
o u

tili
za

do
.

In
st

al
ac

ió
n 

pa
ra

 c
irc

ul
ad

or
es

 d
e 

ba
ño

 A
rc

tic
, G

la
ci

er
 y

 S
ah

ar
a:

As
eg

úr
es

e d
e q

ue
 lo

s c
ab

les
 el

éc
tric

os
 no

 to
ca

n n
ing

un
a d

e l
as

 co
ne

xio
ne

s d
e t

ub
er

ías
 o 

los
 tu

bo
s.

En
 el

 ca
so

 de
 ba

ño
s r

efr
ige

ra
do

s, 
ins

tal
e e

l c
ab

le 
ap

an
tal

lad
o R

J4
5 s

um
ini

str
ad

o e
ntr

e e
l c

irc
ula

do
r 

de
 in

me
rsi

ón
 y 

los
 co

ne
cto

re
s R

J4
5 d

el 
ba

ño
 (s

im
ila

r a
 E

the
rn

et)
. E

sto
 es

 ne
ce

sa
rio

 pa
ra

 un
 co

rre
cto

 
fun

cio
na

mi
en

to.

En
 el

 ca
so

 de
 lo

s b
añ

os
 re

frig
er

ad
os

, in
sta

le 
el 

ca
ble

 de
 al

im
en

tac
ión

 de
sd

e e
l c

on
ec

tor
 de

 la
 pa

rte
 tr

as
er

a 
de

l c
on

tro
lad

or,
 A

, a
l c

on
ec

tor
 de

 la
 pa

rte
 tr

as
er

a d
el 

ba
ño

 re
frig

er
ad

o, 
B.

 C
on

ec
te 

el 
ca

ble
 de

 al
im

en
tac

ión
 

de
l b

añ
o, 

C,
 a 

un
a t

om
a d

e c
or

rie
nte

 co
ne

cta
da

 a 
tie

rra
.

Co
n l

os
 ba

ño
s r

efr
ige

ra
do

s, 
nu

nc
a c

on
ec

te 
la 

en
tra

da
 de

 al
im

en
tac

ión
 de

l c
on

tro
lad

or,
 A

, a
 un

a t
om

a d
e 

co
rri

en
te.

 N
un

ca
 co

ne
cte

 la
 to

ma
 de

 co
rri

en
te,

 B
, a

 to
do

 aq
ue

llo
 qu

e n
o s

ea
 un

 ci
rcu

lad
or

 de
 in

me
rsi

ón
.

Pa
ra

 ba
ño

s n
o r

efr
ige

ra
do

s, 
co

ne
cte

 el
 ca

ble
 de

 al
im

en
tac

ión
 de

l b
añ

o, 
C,

 a 
un

a t
om

a d
e c

or
rie

nte
 

co
ne

cta
da

 a 
tie

rra
.

La
s c

on
ex

ion
es

 de
 la

s t
ub

er
ías

 pa
ra

 ci
rcu

lac
ión

 ex
ter

na
 se

 en
cu

en
tra

n e
n l

a p
ar

te 
po

ste
rio

r d
el 

cir
cu

lad
or

 
de

 in
me

rsi
ón

. 
 es

 el
 ca

ud
al 

de
 re

tor
no

 de
sd

e l
a a

pli
ca

ció
n e

xte
rn

a. 
 es

 el
 ca

ud
al 

de
 sa

lid
a 

a l
a a

pli
ca

ció
n e

xte
rn

a (
lad

o d
e s

um
ini

str
o)

. L
as

 co
ne

xio
ne

s t
ien

en
 un

 di
ám

etr
o e

xte
rio

r d
e 1

6 m
m.

 R
eti

re
 

las
 pl

ac
as

 y 
tue

rca
s d

e u
nió

n p
ar

a i
ns

tal
ar

 la
s c

on
ex

ion
es

 de
nta

da
s d

e 0
,25

 pu
lga

da
s, 

0,5
 pu

lga
da

s, 
8 m

m 
o1

2 m
m 

qu
e s

e s
um

ini
str

an
 co

n e
l c

irc
ula

do
r.

Pa
ra

 ev
ita

r q
ue

 se
 pr

od
uz

ca
n d

añ
os

 en
 la

 fo
nta

ne
ría

 de
l b

añ
o, 

uti
lic

e u
na

 lla
ve

 in
gle

sa
 fij

a d
e 1

9 m
m 

pa
ra

 
re

tira
r o

 in
sta

lar
 la

s c
on

ex
ion

es
 ex

ter
na

s.

R
J4

5

R
J4

5

A

B
 

C
 

Ti
ra

de
 

pu
es

ta
 a

 
tie

rr
a

C
 



No
 ca

so
 d

e n
ão

 co
m

pr
ee

nd
er

 q
ua

lq
ue

r u
m

a d
es

ta
s i

ns
tru

çõ
es

, c
on

su
lte

 o
 m

an
ua

l o
u 

co
nt

ac
te

-n
os

 
an

te
s d

e p
ro

ss
eg

ui
r.

Se
gu

ra
nç

a,
 to

do
s 

os
 p

ro
du

to
s:

D
A

N
G

E
R

 In
dic

a u
ma

 si
tua

çã
o d

e p
er

igo
 im

ine
nte

 qu
e, 

se
 nã

o f
or

 ev
ita

da
, v

ai 
re

su
lta

r e
m 

mo
rte

 
ou

 le
sõ

es
 gr

av
es

. 

W
A

R
N

IN
G

 In
dic

a u
ma

 si
tua

çã
o d

e p
ote

nc
ial

 pe
rig

o, 
qu

e s
e n

ão
 fo

r e
vit

ad
a, 

po
de

 re
su

lta
r e

m 
mo

rte
 ou

 le
sõ

es
 gr

av
es

.

C
A

U
T

IO
N

 In
dic

a u
ma

 si
tua

çã
o d

e p
ote

nc
ial

 pe
rig

o, 
qu

e s
e n

ão
 fo

r e
vit

ad
a, 

po
de

 re
su

lta
r e

m 
fer

im
en

tos
 le

ve
s o

u m
od

er
ad

os
. T

am
bé

m 
é u

tili
za

do
 pa

ra
 al

er
tar

 co
ntr

a p
rá

tic
as

 nã
o s

eg
ur

as
. 

 D
es

tin
a-

se
 a 

ale
rta

r o
 ut

iliz
ad

or
 pa

ra
 a 

pr
es

en
ça

 de
 "v

olt
ag

em
 pe

rig
os

a"
 se

m 
iso

lam
en

to 
na

 ca
ixa

 da
 

bo
mb

a d
e c

irc
ula

çã
o. 

A 
ma

gn
itu

de
 da

 vo
lta

ge
m 

é s
ufi

cie
nte

me
nte

 si
gn

ific
an

te 
pa

ra
 co

ns
titu

ir u
m 

ris
co

 de
 

ch
oq

ue
 el

éc
tric

o.

 In
dic

a a
 pr

es
en

ça
 de

 su
pe

rfí
cie

s q
ue

nte
s.

 In
dic

a a
 le

itu
ra

 do
 m

an
ua

l.

Nã
o u

tili
ze

 o 
dis

po
sit

ivo
 de

 ba
nh

o c
om

o u
m 

dis
po

sit
ivo

 es
tér

il o
u l

iga
do

 ao
 pa

cie
nte

. E
m 

co
mp

lem
en

to,
 

od
isp

os
itiv

o d
e b

an
ho

 nã
o s

e d
es

tin
a a

 se
r u

tili
za

do
 em

 Lo
ca

is 
Pe

rig
os

os
 de

 C
las

se
 I, 

II o
u I

II c
on

for
me

de
fin

ido
 pe

lo 
Có

dig
o E

léc
tric

o N
ac

ion
al.

Nu
nc

a c
olo

qu
e o

 di
sp

os
itiv

o d
e b

an
ho

 nu
m 

loc
al 

ou
 at

mo
sfe

ra
 on

de
 es

tej
a p

re
se

nte
 ca

lor
 ex

ce
ss

ivo
, 

hu
mi

da
de

 ou
 m

ate
ria

is 
co

rro
siv

os
. C

on
su

lte
 o 

ma
nu

al 
de

 ut
iliz

ad
or

 re
lat

iva
me

nte
 a 

pa
râ

me
tro

s 
op

er
ac

ion
ais

.
De

ixe
 os

 di
sp

os
itiv

os
 de

 ba
nh

o r
efr

ige
ra

do
s n

a p
os

içã
o v

er
tic

al 
à t

em
pe

ra
tur

a a
mb

ien
te 

(~
25

°C
) d

ur
an

te 
24

 
ho

ra
s a

nte
s d

o a
rra

nq
ue

. D
es

ta 
for

ma
 as

se
gu

ra
 qu

e o
 ól

eo
 de

 lu
br

ific
aç

ão
 dr

en
e p

ar
a o

 co
mp

re
ss

or.
Lig

ue
 o 

eq
uip

am
en

to 
a u

ma
 to

ma
da

 de
 al

im
en

taç
ão

 co
m 

lig
aç

ão
 à 

ter
ra

.
O 

pr
ote

cto
r d

e c
irc

uit
o l

oc
ali

za
do

 na
 pa

rte
 po

ste
rio

r d
o d

isp
os

itiv
o n

ão
 se

 de
sti

na
 a 

ac
tua

r c
om

o m
eio

 de
 

de
sc

on
ex

ão
.

Op
er

e a
 bo

mb
a d

e c
irc

ula
çã

o u
tili

za
nd

o a
pe

na
s o

 ca
bo

 da
 lin

ha
 fo

rn
ec

ido
. S

e o
 ca

bo
 de

 al
im

en
taç

ão
 da

 
bo

mb
a d

e c
irc

ula
çã

o f
or

 ut
iliz

ad
o c

om
o d

isp
os

itiv
o d

e d
es

co
ne

xã
o e

léc
tric

a, 
o m

es
mo

 de
ve

 se
r f

ac
ilm

en
te 

ac
es

sív
el 

em
 to

da
s a

s a
ltu

ra
s.

Ce
rtifi

qu
e-

se
 de

 qu
e o

s c
ab

os
 el

éc
tric

os
 nã

o e
ntr

am
 em

 co
nta

cto
 co

m 
ne

nh
um

a d
as

 co
ne

xõ
es

 de
 

ca
na

liz
aç

ão
 ou

 tu
ba

ge
ns

.In
st

ru
çõ

es
 E

ss
en

ci
ai

s 
de

 S
eg

ur
an

ça
 

B
an

ho
s 

La
bo

ra
to

ria
is

Nu
nc

a a
pli

qu
e v

olt
ag

em
 de

 lin
ha

 a 
qu

ais
qu

er
 da

s l
iga

çõ
es

 de
 co

mu
nic

aç
ão

 do
 di

sp
os

itiv
o d

e b
an

ho
.

Ce
rtifi

qu
e-

se
 de

 qu
e o

 tu
bo

 qu
e s

ele
cc

ion
a c

um
pr

e o
s r

eq
uis

ito
s d

e t
em

pe
ra

tur
a e

 pr
es

sã
o m

áx
im

os
.

Ce
rtifi

qu
e-

se
 de

 qu
e t

od
as

 as
 co

ne
xõ

es
 el

éc
tric

as
 e,

 se
 ap

lic
áv

el,
 de

 co
mu

nic
aç

ão
 sã

o r
ea

liz
ad

as
 an

tes
 do

 
ar

ra
nq

ue
.

Os
 re

frig
er

an
tes

 ut
iliz

ad
os

 sã
o m

ais
 pe

sa
do

s d
o q

ue
 o 

ar
 e,

 em
 ca

so
 de

 fu
ga

, v
ão

 su
bs

titu
ir o

 ox
igé

nio
 

ca
us

an
do

 pe
rd

a d
e c

on
sc

iên
cia

. O
 co

nta
cto

 co
m 

o r
efr

ige
ra

nte
 em

 va
za

me
nto

 va
i c

au
sa

r q
ue

im
ad

ur
as

 na
 

pe
le.

 C
on

su
lte

 a 
pla

ca
 de

 id
en

tifi
ca

çã
o d

o c
irc

ula
do

r r
ela

tiv
am

en
te 

ao
 tip

o d
e r

efr
ige

ra
nte

 ut
iliz

ad
o e

 de
po

is 
a F

ich
a d

e S
eg

ur
an

ça
 (S

DS
) d

os
 E

UA
 m

ais
 re

ce
nte

, a
nte

rio
rm

en
te 

de
sig

na
da

 co
mo

 M
SD

S,
 e 

a F
ich

a d
e 

Se
gu

ra
nç

a d
a U

E 
pa

ra
 in

for
ma

çã
o a

dic
ion

al.
Ce

rtifi
qu

e-
se

 de
 qu

e t
od

as
 as

 po
rta

s d
e d

re
na

ge
m 

do
 re

se
rva

tór
io 

es
tão

 fe
ch

ad
as

 e 
qu

e t
od

as
 as

 co
ne

xõ
es

 
de

 ca
na

liz
aç

ão
 sã

o s
eg

ur
as

. C
er

tifi
qu

e-
se

 ta
mb

ém
 de

 qu
e q

ua
lqu

er
 re

síd
uo

 é 
cu

ida
do

sa
me

nte
 re

mo
vid

o 
an

tes
 do

 en
ch

im
en

to.
Pa

ra
 ev

ita
r d

er
ra

me
, c

olo
qu

e o
s s

eu
s r

ec
ipi

en
tes

 no
 ba

nh
o a

nte
s d

e e
nc

he
r.

Os
 flu

ido
s à

 ba
se

 de
 ól

eo
 ex

pa
nd

em
 qu

an
do

 aq
ue

cid
os

. E
vit

e o
 en

ch
im

en
to 

ex
ce

ss
ivo

 do
 re

se
rva

tór
io.

Ut
iliz

e a
pe

na
s o

s fl
uid

os
 ap

ro
va

do
s l

ist
ad

os
 no

 m
an

ua
l. A

 ut
iliz

aç
ão

 de
 ou

tro
s fl

uid
os

 in
va

lid
a a

 ga
ra

nti
a. 

Nu
nc

a u
tili

ze
 gl

ico
l a

 10
0%

.
Qu

an
do

 ut
iliz

ar
 ág

ua
 ac

im
a d

os
 80

°C
, a

co
mp

an
he

 de
 pe

rto
 o 

nív
el 

do
 flu

ido
, p

ois
 se

rã
o n

ec
es

sá
ria

s 
re

po
siç

õe
s f

re
qu

en
tes

. T
am

bé
m 

ge
ra

 va
po

r.
Ma

s m
ist

ur
as

 de
 ág

ua
/gl

ico
l re

qu
er

em
 re

po
siç

õe
s c

om
 ág

ua
 pu

ra
, c

as
o c

on
trá

rio
 a 

pe
rce

nta
ge

m 
de

 gl
ico

l 
va

i a
um

en
tar

 re
su

lta
nd

o e
m 

ele
va

da
 vi

sc
os

ida
de

 e 
fra

co
 de

se
mp

en
ho

.
Co

m 
ex

clu
sã

o d
a á

gu
a, 

an
tes

 de
 ut

iliz
ar

 qu
alq

ue
r fl

uid
o a

pr
ov

ad
o, 

ou
 qu

an
do

 re
ali

za
r a

 m
an

ute
nç

ão
 on

de
 o 

co
nta

cto
 co

m 
o fl

uid
o f

or
 pr

ov
áv

el,
 co

ns
ult

e a
s F

ich
as

 de
 S

eg
ur

an
ça

 S
DS

 e 
EC

 do
 fa

br
ica

nte
 re

lat
iva

me
nte

 
a p

re
ca

uç
õe

s d
e m

an
us

ea
me

nto
.

Ce
rtifi

qu
e-

se
 de

 qu
e n

ão
 sã

o g
er

ad
os

 ga
se

s t
óx

ico
s p

elo
 flu

ido
. P

od
em

 de
se

nv
olv

er
-se

 ga
se

s i
nfl

am
áv

eis
 

so
br

e o
 flu

ido
 du

ra
nte

 a 
uti

liz
aç

ão
.

Qu
an

do
 ut

iliz
ar

 et
ile

no
gli

co
l e

 ág
ua

, v
er

ifiq
ue

 a 
co

nc
en

tra
çã

o d
o fl

uid
o e

 o 
pH

 re
gu

lar
me

nte
. A

s a
lte

ra
çõ

es
 

na
 co

nc
en

tra
çã

o e
 no

 pH
 po

de
m 

ter
 im

pa
cto

 no
 de

se
mp

en
ho

 do
 si

ste
ma

.
Ce

rtifi
qu

e-
se

 de
 qu

e o
 po

nto
 de

 co
rte

 do
 va

lor
-lim

ite
 da

 te
mp

er
atu

ra
 es

tá 
de

fin
ido

 ab
aix

o d
o p

on
to 

de
 

co
mb

us
tão

 pa
ra

 o 
flu

ido
 de

 tr
an

sfe
rê

nc
ia 

de
 ca

lor
 se

lec
cio

na
do

.
A 

tem
pe

ra
tur

a o
pe

ra
cio

na
l m

ais
 el

ev
ad

a, 
co

nfo
rm

e d
efi

nid
o p

ela
 N

E 
61

01
0 (

IE
C 

10
10

), 
de

ve
 es

tar
 lim

ita
da

 
a 2

5°
C 

ab
aix

o d
o p

on
to 

de
 co

mb
us

tão
 do

 flu
ido

 do
 ba

nh
o.

Ce
rtifi

qu
e-

se
 de

 qu
e o

 flu
ido

 es
tá 

a u
ma

 te
mp

er
atu

ra
 se

gu
ra

 (a
ba

ixo
 do

s 4
0°

C)
 an

tes
 de

 m
an

us
ea

r o
u 

dr
en

ar.
Nu

nc
a o

pe
re

 eq
uip

am
en

to 
da

nifi
ca

do
 ou

 a 
va

za
r, o

u c
om

 ca
bo

s d
an

ific
ad

os
.

Nu
nc

a o
pe

re
 o 

ba
nh

o s
em

 o 
flu

ido
 no

 re
se

rva
tór

io.
 

Nu
nc

a o
pe

re
 o 

ba
nh

o o
u a

dic
ion

e fl
uid

o a
o r

es
er

va
tór

io 
co

m 
os

 pa
iné

is 
re

mo
vid

os
.

Nã
o l

im
pe

 o 
ba

nh
o c

om
 so

lve
nte

s, 
uti

liz
e a

pe
na

s u
m 

pa
no

 m
ac

io 
e á

gu
a.

Dr
en

e o
 re

se
rva

tór
io 

an
tes

 de
 o 

tra
ns

po
rta

r e
/ou

 ar
ma

ze
na

r, p
er

to 
ou

 ab
aix

o d
e t

em
pe

ra
tur

as
 de

 
co

ng
ela

me
nto

.
De

sa
cti

ve
 se

mp
re

 o 
ba

nh
o e

 de
sli

gu
e a

 te
ns

ão
 de

 al
im

en
taç

ão
 da

 fo
nte

 an
tes

 de
 de

slo
ca

r o
u r

ea
liz

ar
 

qu
ais

qu
er

 pr
oc

ed
im

en
tos

 de
 re

vis
ão

 ou
 m

an
ute

nç
ão

. A
s r

ev
isõ

es
 e 

re
pa

ra
çõ

es
 de

ve
m 

se
r e

fec
tua

da
s p

or
 

um
 té

cn
ico

 qu
ali

fic
ad

o.
Tr

an
sp

or
te 

o b
an

ho
 co

m 
cu

ida
do

. S
ola

va
nc

os
 ou

 qu
ed

as
 sú

bit
as

 po
de

m 
da

nifi
ca

r o
s s

eu
s c

om
po

ne
nte

s.
O 

uti
liz

ad
or

 é 
re

sp
on

sá
ve

l p
ela

 de
sc

on
tam

ina
çã

o s
e f

or
em

 de
rra

ma
do

s m
ate

ria
is 

pe
rig

os
os

. C
on

su
lte

 o 
fab

ric
an

te 
re

lat
iva

me
nte

 à 
de

sc
on

tam
ina

çã
o e

 ou
 à 

co
mp

ati
bil

ida
de

 de
 ag

en
tes

 de
 lim

pe
za

.

PT

Es
te 

ró
tul

o i
nd

ica
 qu

e é
 ut

iliz
ad

o u
m 

re
frig

er
an

te 
inf

lam
áv

el.
 



Se
 o 

ba
nh

o e
sti

ve
r p

ar
a s

er
 tr

an
sp

or
tad

o e
/ou

 ar
ma

ze
na

do
 a 

tem
pe

ra
tur

as
 ba

ixa
s, 

é n
ec

es
sá

rio
 re

ali
za

r a
 

dr
en

ag
em

 e 
o e

nx
ag

ua
me

nto
 co

m 
um

a m
ist

ur
a d

e g
lic

ol/
ág

ua
 de

 gr
au

 la
bo

ra
tor

ial
 50

/50
.

O 
de

sm
an

tel
am

en
to 

de
ve

 se
r a

pe
na

s e
fec

tua
do

 po
r u

m 
re

pr
es

en
tan

te 
qu

ali
fic

ad
o u

tili
za

nd
o e

qu
ipa

me
nto

 
ce

rtifi
ca

do
. T

od
os

 os
 re

gu
lam

en
tos

 pr
ed

om
ina

nte
s t

êm
 de

 se
r s

eg
uid

os
.

Re
ali

za
r p

ro
ce

dim
en

tos
 de

 in
sta

laç
ão

, o
pe

ra
çã

o o
u m

an
ute

nç
ão

 pa
ra

 al
ém

 do
s d

es
cri

tos
 no

 m
an

ua
l p

od
e 

re
su

lta
r n

um
a s

itu
aç

ão
 pe

rig
os

a e
 in

va
lid

a a
 ga

ra
nti

a d
o f

ab
ric

an
te.

Pa
ra

 os
 ba

nh
os

 S
ah

ar
a e

 ba
nh

os
 de

 ci
rcu

laç
ão

 de
 im

er
sã

o i
nd

ep
en

de
nte

s, 
uti

liz
e a

 po
rca

 e 
an

ilh
a 

for
ne

cid
as

 pa
ra

 fix
ar

 a 
fai

xa
 de

 lig
aç

ão
 à 

ter
ra

 ao
 to

po
 do

 ta
nq

ue
 de

 m
eta

l.

Nu
nc

a o
pe

re
 o 

ba
nh

o c
om

 a 
bo

mb
a d

e c
irc

ula
çã

o d
e i

me
rsã

o r
em

ov
ida

.

Nã
o m

on
ete

 a 
bo

mb
a d

e c
irc

ula
çã

o d
e i

me
rsã

o p
or

 tr
ás

; o
 ca

bo
 iri

a e
ntr

ar
 em

 co
nta

cto
 co

m 
o fl

uid
o d

o 
re

se
rva

tór
io.

Os
 B

an
ho

s d
e A

crí
lic

o T
ra

ns
pa

re
nte

 e 
de

 óx
ido

 de
 P

oli
fen

ile
no

 (P
PO
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61
01

0 (
IE

C 
10

10
), 

de
ve

 es
se

re
 

lim
ita

ta 
a 2

5°
C 

so
tto

 il 
pu

nto
 di

 ac
ce

ns
ion

e d
el 

flu
ido

 de
l b

ag
no

.
As

sic
ur

ar
si 

ch
e i

l fl
uid

o s
i tr

ov
i a

d u
na

 te
mp

er
atu

ra
 di

 si
cu

re
zz

a (
so

tto
 i 4

0°
C)

 pr
im

a d
i m

an
eg

gia
rlo

 o 
sc

ar
ica

rlo
.

No
n a

zio
na

re
 m

ai 
ap

pa
re

cc
hi 

da
nn

eg
gia

ti, 
ch

e p
re

se
nta

no
 pe

rd
ite

, o
 co

n c
av

i d
an

ne
gg

iat
i.

No
n a

zio
na

re
 m

ai 
il b

ag
no

 se
nz

a l
iqu

ido
 ne

l s
er

ba
toi

o. 
No

n a
zio

na
re

 m
ai 

il b
ag

no
 o 

ag
giu

ng
er

e fl
uid

i a
l s

er
ba

toi
o c

on
 i p

an
ne

lli 
rim

os
si.

No
n p

uli
re

 il 
ba

gn
o c

on
 so

lve
nti

, u
tili

zz
ar

e e
sc

lus
iva

me
nte

 un
 pa

nn
o m

or
bid

o e
 ac

qu
a.

Sc
ar

ica
re

 il 
se

rb
ato

io 
pr

im
a c

he
 ve

ng
a t

ra
sp

or
tat

o e
/o 

sto
cc

ato
 in

 pr
os

sim
ità

 o 
so

tto
 la

 te
mp

er
atu

ra
 di

 
co

ng
ela

me
nto

.

IT

Qu
es

ta 
eti

ch
ett

a i
nd

ica
 ch

e è
 st

ato
 ut

iliz
za

to 
un

 re
frig

er
an

te 
inf

iam
ma

bil
e.



Sp
eg

ne
re

 se
mp

re
 il 

ba
gn

o e
 sc

oll
eg

ar
e l

a t
en

sio
ne

 di
 al

im
en

taz
ion

e d
all

a f
on

te 
di 

ali
me

nta
zio

ne
 pr

im
a d

i 
og

ni 
sp

os
tam

en
to 

e p
rim

a d
i e

se
gu

ire
 op

er
az

ion
i d

i m
an

ute
nz

ion
e. 

De
ma

nd
ar

e a
ss

ist
en

za
 e 

rip
ar

az
ion

i a
d 

un
 te

cn
ico

 qu
ali

fic
ato

.
Sp

os
tar

e i
l b

ag
no

 co
n c

au
tel

a. 
So

bb
alz

i o
 ca

du
te 

im
pr

ov
vis

e p
os

so
no

 da
nn

eg
gia

re
 i s

uo
i c

om
po

ne
nti

.
L'u

ten
te 

è r
es

po
ns

ab
ile

 de
lla

 de
co

nta
mi

na
zio

ne
 in

 ca
so

 di
 go

cc
iol

am
en

ti d
i m

ate
ria

le 
pe

ric
olo

so
. 

Co
ns

ult
ar

e i
l p

ro
du

tto
re

 in
 re

laz
ion

e a
lla

 de
co

nta
mi

na
zio

ne
 e/

o a
lla

 co
mp

ati
bil

ità
 co

n a
ge

nti
 de

ter
ge

nti
.

Se
 è 

ne
ce

ss
ar

io 
tra

sp
or

tar
e i

l b
ag

no
 o 

sto
cc

ar
lo 

in 
co

nd
izi

on
i d

i b
as

sa
 te

mp
er

atu
ra

, l'
ap

pa
re

cc
hio

 an
dr

à 
sc

ar
ica

to 
e r

isc
iac

qu
ato

 co
n u

na
 m

isc
ela

 50
/50

 di
 gl

ico
le/

ac
qu

a a
 gr

ad
az

ion
e d

a l
ab

or
ato

rio
. 

La
 di

sa
ttiv

az
ion

e d
ev

e e
ss

er
e e

se
gu

ita
 so

lo 
da

 riv
en

dit
or

i q
ua

lifi
ca

ti u
tili

zz
an

do
 at

tre
zz

atu
re

 ce
rtifi

ca
te.

 
Do

vra
nn

o e
ss

er
e r

isp
ett

ate
 tu

tte
 le

 no
rm

e v
ige

nti
.

L'e
se

cu
zio

ne
 di

 pr
oc

ed
ur

e d
i in

sta
lla

zio
ne

, fu
nz

ion
am

en
to 

o m
an

ute
nz

ion
e d

ive
rse

 da
 qu

ell
e d

es
cri

tte
 

ne
l m

an
ua

le 
po

tre
bb

er
o d

ete
rm

ina
re

 si
tua

zio
ni 

di 
pe

ric
olo

 e 
ca

us
ar

e l
'an

nu
lla

me
nto

 de
lla

 ga
ra

nz
ia 

de
l 

pr
od

utt
or

e.

Pe
r i 

ba
gn

i S
ah

ar
a e

 i c
irc

ola
tor

i a
d i

mm
er

sio
ne

 in
dip

en
de

nti
, u

tili
zz

ar
e i

l d
ad

o e
 la

 ro
nd

ell
a i

n d
ota

zio
ne

 pe
r 

fis
sa

re
 la

 st
ris

cia
 di

 m
es

sa
 a 

ter
ra

 su
lla

 pa
rte

 su
pe

rio
re

 de
l s

er
ba

toi
o m

eta
llic

o.

No
n a

zio
na

re
 m

ail
 il 

ba
gn

o s
en

za
 il 

cir
co

lat
or

e a
d i

mm
er

sio
ne

.

No
n m

on
tar

e i
l c

irc
ola

tor
e a

d i
mm

er
sio

ne
 al

 co
ntr

ar
io;

 il 
ca

vo
 di

 lin
ea

 po
tre

bb
e e

ntr
ar

e i
n c

on
tat

to 
co

n i
l 

flu
ido

 de
l s

er
ba

toi
o.

I b
ag

ni 
di 

os
sid

o d
i p

oli
fen

ile
ne

 (P
PO

) e
 ac

rili
co

 tr
as

pa
re

nte
 ve

ng
on

o u
tili

zz
ati

 so
lo 

co
n a

cq
ua

.

Im
po

sta
re

 il 
so

ftw
ar

e d
el 

ba
gn

o i
n b

as
e a

l fl
uid

o u
tili

zz
ato

.

In
st

al
la

zi
on

e 
pe

r i
 c

irc
ol

at
or

i b
ag

ni
 A

rc
tic

, G
la

ci
er

 e
 S

ah
ar

a:
As

sic
ur

ar
si 

ch
e i

 ca
vi 

ele
ttr

ici
 no

n e
ntr

ino
 in

 co
nta

tto
 co

n t
ub

az
ion

i o
 lo

ro
 ra

cc
or

di.
Pe

r i 
ba

gn
i re

frig
er

ati
, in

sta
lla

re
 il 

ca
vo

 sc
he

rm
ato

 R
J4

5 i
n d

ota
zio

ne
 tr

a i
l c

irc
ola

tor
e a

d i
mm

er
sio

ne
 

e i
 co

nn
ett

or
i R

J4
5 (

an
alo

gh
i a

i c
on

ne
tto

ri E
the

rn
et)

 de
l b

ag
no

. C
iò 

è n
ec

es
sa

rio
 pe

r u
n c

or
re

tto
 

fun
zio

na
me

nto
.

Pe
r i 

ba
gn

i re
frig

er
ati

, in
sta

lla
re

 il 
ca

vo
 di

 al
im

en
taz

ion
e d

al 
co

nn
ett

or
e s

ul 
re

tro
 de

l c
on

tro
lle

r, A
, a

l 
co

nn
ett

or
e s

ul 
re

tro
 de

l b
ag

no
 re

frig
er

ato
, B

. C
oll

eg
ar

e i
l c

av
o d

i a
lim

en
taz

ion
e d

el 
ba

gn
o, 

C,
 ad

 un
a p

re
sa

 
di 

ali
me

nta
zio

ne
 m

es
sa

 a 
ter

ra
.

Pe
r i 

ba
gn

i re
frig

er
ati

, n
on

 co
lle

ga
re

 m
ai 

l'in
gr

es
so

 di
 al

im
en

taz
ion

e d
el 

co
ntr

oll
er,

 A
, a

d u
na

 pr
es

a d
i 

ali
me

nta
zio

ne
. L

'us
cit

a d
i a

lim
en

taz
ion

e, 
B,

 va
 co

lle
ga

ta 
es

clu
siv

am
en

te 
ad

 un
 ci

rco
lat

or
e a

d i
mm

er
sio

ne
.

Pe
r i 

ba
gn

i n
on

 re
frig

er
ati

, c
oll

eg
ar

e i
l c

av
o d

i a
lim

en
taz

ion
e d

el 
ba

gn
o, 

C,
 ad

 un
a p

re
sa

 di
 al

im
en

taz
ion

e 
me

ss
a a

 te
rra

.

Le
 co

nn
es

sio
ni 

de
lle

 tu
ba

zio
ni 

pe
r la

 ci
rco

laz
ion

e e
ste

rn
a s

i tr
ov

an
o s

ul 
re

tro
 de

l c
irc

ola
tor

e a
d i

mm
er

sio
ne

. 
 è 

il fl
us

so
 di

 rit
or

no
 da

ll'a
pp

lic
az

ion
e e

ste
rn

a. 
 è 

il fl
us

so
 in

 us
cit

a v
er

so
 l'a

pp
lic

az
ion

e 
es

ter
na

 (la
to 

ali
me

nta
zio

ne
). 

Le
 co

nn
es

sio
ni 

so
no

 O
.D

. d
a 1

6 m
m.

 To
gli

er
e l

e p
ias

tre
 e 

i d
ad

i d
i u

nio
ne

 pe
r 

ins
tal

lar
e l

e s
pin

e t
ub

i e
 i m

or
se

tti 
da

 8 
mm

 o 
12

 m
m 

for
nit

i c
on

 il 
cir

co
lat

or
e.

Pe
r e

vit
ar

e d
an

ni 
all

e t
ub

az
ion

i d
el 

cir
co

lat
or

e, 
uti

liz
za

re
 un

a c
hia

ve
 da

 19
 m

m 
qu

an
do

 si
 rim

uo
vo

no
/

ins
tal

lan
o l

e c
on

ne
ss

ion
i.

R
J4

5

R
J4

5

A

B
 

C
 

S
tri

sc
ia

 d
i 

m
es

sa
 a

 
te

rr
a

C
 



Ак
о 

ня
ко

я о
т т

ез
и 

ин
ст

ру
кц

ии
 н

е б
ъд

е р
аз

бр
ан

а, 
се

 о
бъ

рн
ет

е к
ъм

 р
ък

ов
од

ст
во

то
 и

ли
 се

 
св

ър
же

те
 с 

на
с, 

пр
ед

и 
да

 п
ро

дъ
лж

ит
е.

Б
ез

оп
ас

но
ст

, в
си

чк
и 

пр
од

ук
ти

:

D
A

N
G

E
R

 ук
аз

ва
 не

по
ср

ед
ст

ве
но

 оп
ас

на
 си

ту
ац

ия
, к

оя
то

, а
ко

 не
 б

ъд
е и

зб
ег

на
та

, щ
е 

до
ве

де
 д

о с
мъ

рт
 ил

и т
еж

ка
 те

ле
сн

а п
ов

ре
да

. 

W
A

R
N

IN
G

 ук
аз

ва
 по

те
нц

иа
лн

о о
па

сн
а с

ит
уа

ци
я, 

ко
ят

о, 
ак

о н
е б

ъд
е и

зб
ег

на
та

, м
ож

е д
а 

до
ве

де
 д

о с
мъ

рт
 ил

и т
еж

ка
 те

ле
сн

а п
ов

ре
да

.

C
A

U
T

IO
N

 ук
аз

ва
 по

те
нц

иа
лн

о о
па

сн
а с

ит
уа

ци
я, 

ко
ят

о, 
ак

о н
е б

ъд
е и

зб
ег

на
та

, м
ож

е д
а 

до
ве

де
 д

о л
ек

а и
ли

 ср
ед

на
 те

ле
сн

а п
ов

ре
да

. С
ъщ

о т
ак

а с
е и

зп
ол

зв
а, 

за
 д

а п
ре

ду
пр

еж
да

ва
 ср

ещ
у 

оп
ас

ни
 пр

ак
ти

ки
. 

 пр
ед

на
зн

ач
ен

 д
а п

ре
ду

пр
еж

да
ва

 по
тр

еб
ит

ел
я з

а н
ал

ич
ие

 на
 не

из
ол

ир
ан

о "
оп

ас
но

 
на

пр
еж

ен
ие

" в
 ра

мк
ит

е н
а к

ор
пу

са
 на

 ц
ир

ку
ла

то
ра

. В
ел

ич
ин

ат
а н

а н
ап

ре
же

ни
ет

о е
 д

ос
та

тъ
чн

о 
зн

ач
им

а, 
за

 д
а п

ор
аж

да
 ри

ск
 от

 ел
ек

тр
ич

ес
ки

 уд
ар

.

 ук
аз

ва
 на

ли
чи

ет
о н

а г
ор

ещ
и п

ов
ър

хн
ос

ти
.

 ук
аз

ва
, ч

е р
ък

ов
од

ст
во

то
 тр

яб
ва

 д
а с

е п
ро

че
те

.

Не
 из

по
лз

ва
йт

е в
ан

ат
а к

ат
о с

те
ри

лн
о у

ст
ро

йс
тв

о и
ли

 ус
тр

ой
ст

во
, с

въ
рз

ан
о с

 па
ци

ен
ти

. В
 

до
пъ

лн
ен

ие
 ва

на
та

 не
 е 

пр
ед

на
зн

ач
ен

а з
а у

по
тр

еб
а в

 кл
ас

 I, 
II и

ли
 III

 оп
ас

ни
 м

ес
та

, к
ак

то
 е 

оп
ре

де
ле

но
 от

 Н
ац

ио
на

лн
ия

 за
ко

н з
а е

ле
кт

ри
че

ст
во

то
 на

 С
АЩ

 (N
EC

).
Ни

ко
га

 не
 по

ст
ав

яй
те

 ва
на

та
 на

 м
яс

то
 ил

и в
 ат

мо
сф

ер
а, 

къ
де

то
 им

а в
ис

ок
а т

ем
пе

ра
ту

ра
, в

ла
жн

ос
т 

ил
и к

ор
оз

ив
ни

 м
ат

ер
иа

ли
. В

иж
те

 ръ
ко

во
дс

тв
от

о з
а п

от
ре

би
те

ля
 за

 ек
сп

ло
ат

ац
ио

нн
ит

е п
ар

ам
ет

ри
.

Ос
та

ве
те

 ох
ла

де
ни

те
 ва

ни
 в 

из
пр

ав
ен

о п
ол

ож
ен

ие
 пр

и с
та

йн
а т

ем
пе

ра
ту

ра
 (~

25
°С

) в
 пр

од
ъл

же
ни

е 
на

 24
 ча

са
, п

ре
ди

 д
а г

и с
та

рт
ир

ат
е. 

То
ва

 га
ра

нт
ир

а, 
че

 см
аз

оч
но

то
 м

ас
ло

 се
 от

це
жд

а о
бр

ат
но

 в 
ко

мп
ре

со
ра

.
Св

ър
же

те
 ва

на
та

 къ
м 

пр
ав

ил
но

 за
зе

ме
н к

он
та

кт
.

Пр
ед

па
зи

те
ля

т з
а в

ер
иг

ат
а, 

ра
зп

ол
ож

ен
 на

 за
дн

ат
а ч

ас
т н

а в
ан

ат
а, 

не
 е 

пр
ед

на
зн

ач
ен

 д
а д

ей
ст

ва
 

ка
то

 ср
ед

ст
во

 за
 из

кл
юч

ва
не

.
Ра

бо
те

те
 с 

ци
рк

ул
ат

ор
а, 

из
по

лз
ва

йк
и с

ам
о п

ре
до

ст
ав

ен
ия

 ка
бе

л.
 А

ко
 за

хр
ан

ва
щи

ят
 ка

бе
л 

на
 

ци
рк

ул
ат

ор
а с

е и
зп

ол
зв

а к
ат

о у
ст

ро
йс

тв
о з

а и
зк

лю
чв

ан
е, 

то
й т

ря
бв

а д
а е

 л
ес

но
 д

ос
тъ

пе
н п

о в
ся

ко
 

вр
ем

е.
Ув

ер
ет

е с
е, 

че
 ел

ек
тр

ич
ес

ки
те

 ка
бе

ли
 не

 са
 в 

ко
нт

ак
т с

 ко
ят

о и
 д

а б
ил

о о
т в

од
оп

ро
во

дн
ит

е в
ръ

зк
и 

ил
и т

ръ
би

.
Ни

ко
га

 д
а н

е с
е п

ри
ла

га
 л

ин
ей

но
 на

пр
еж

ен
ие

 къ
м 

ко
ят

о и
 д

а б
ил

о о
т к

ом
ун

ик
ац

ио
нн

ит
е в

ръ
зк

и н
а 

ва
на

та
.

Ув
ер

ет
е с

е, 
че

 тр
ъб

ит
е, 

ко
ит

о и
зб

ер
ет

е, 
от

го
ва

ря
т н

а и
зи

ск
ва

ни
ят

а з
а м

ак
си

ма
лн

а т
ем

пе
ра

ту
ра

 и 
на

ля
га

не
.

Ув
ер

ет
е с

е, 
че

 вс
ич

ки
 ел

ек
тр

ич
ес

ки
 и,

 ак
о е

 пр
ил

ож
им

о, 
ко

му
ни

ка
ци

он
ни

 вр
ъз

ки
 са

 на
пр

ав
ен

и, 
пр

ед
и д

а с
та

рт
ир

ат
е.В

аж
ни

 и
нс

тр
ук

ци
и 

за
 б

ез
оп

ас
но

ст
 

Л
аб

ор
ат

ор
ни

 в
ан

и
Из

по
лз

ва
ни

те
 хл

ад
ил

ни
 аг

ен
ти

 са
 по

-те
жк

и о
т в

ъз
ду

ха
 и,

 ак
о и

ма
 те

ч, 
те

 щ
е з

ам
ен

ят
 ки

сл
ор

од
а, 

пр
ич

ин
яв

ай
ки

 за
гу

ба
 на

 съ
зн

ан
ие

. К
он

та
кт

ът
 с 

из
ти

ча
щ 

хл
ад

ил
ен

 аг
ен

т щ
е п

ре
ди

зв
ик

а и
зга

ря
ни

я н
а 

ко
жа

та
. Н

ап
ра

ве
те

 сп
ра

вк
а с

 ф
ир

ме
на

та
 та

бе
ла

 на
 ц

ир
ку

ла
то

ра
 за

 ти
па

 на
 из

по
лз

ва
ни

я х
ла

ди
ле

н 
аг

ен
т, 

сл
ед

 ко
ет

о к
ъм

 на
й-

ак
ту

ал
ни

я и
нф

ор
ма

ци
он

ен
 л

ис
т з

а б
ез

оп
ас

но
ст

 на
 С

АЩ
 (S

DS
) о

т 
пр

ои
зв

од
ит

ел
я, 

из
ве

ст
ен

 пр
ед

и к
ат

о M
SD

S,
 и 

съ
що

 та
ка

 и 
къ

м 
ин

фо
рм

ац
ио

нн
ия

 л
ис

т з
а б

ез
оп

ас
но

ст
 

на
 Е

С,
 за

 д
оп

ъл
ни

те
лн

а и
нф

ор
ма

ци
я.

Ув
ер

ет
е с

е, 
че

 вс
ич

ки
 по

рт
ов

е з
а и

зт
оч

ва
не

 на
 ре

зе
рв

оа
ра

 са
 за

тв
ор

ен
и и

 че
 вс

ич
ки

 во
до

пр
ов

од
ни

 
вр

ъз
ки

 са
 ф

ик
си

ра
ни

. С
ъщ

о т
ак

а с
е у

ве
ре

те
, ч

е в
си

чк
и о

ст
ат

ъц
и с

а н
ап

ъл
но

 от
ст

ра
не

ни
, п

ре
ди

 д
а 

на
пъ

лн
ит

е.
За

 д
а с

е и
зб

ег
не

 ра
зл

ив
ан

е, 
по

ст
ав

ет
е к

он
те

йн
ер

ит
е в

ъв
 ва

на
та

, п
ре

ди
 д

а н
ап

ъл
ни

те
.

Те
чн

ос
ти

те
 на

 м
ас

ле
на

 ос
но

ва
 се

 ра
зш

ир
яв

ат
 пр

и з
аг

ря
ва

не
. И

зб
яг

ва
йт

е п
ре

пъ
лв

ан
ет

о н
а 

ре
зе

рв
оа

ра
.

Из
по

лз
ва

йт
е с

ам
о о

до
бр

ен
ит

е т
еч

но
ст

и, 
по

со
че

ни
 в 

ръ
ко

во
дс

тв
от

о. 
Из

по
лз

ва
не

то
 на

 д
ру

ги
 те

чн
ос

ти
 

ще
 ан

ул
ир

а г
ар

ан
ци

ят
а. 

Ни
ко

га
 не

 из
по

лз
ва

йт
е 1

00
%

 гл
ик

ол
.

Пр
и и

зп
ол

зв
ан

е н
а в

од
а н

ад
 80

°С
 сл

ед
ет

е о
тб

ли
зо

 ни
во

то
 на

 те
чн

ос
тт

а, 
ще

 се
 на

ла
га

т ч
ес

ти
 

до
пъ

лв
ан

ия
. С

ъщ
о т

ак
а с

е о
тд

ел
я п

ар
а.

Во
дн

ит
е/г

ли
ко

лн
ит

е с
ме

си
 из

ис
кв

ат
 д

оп
ъл

ва
ни

я с
 чи

ст
а в

од
а; 

в п
ро

ти
ве

н с
лу

ча
й п

ро
це

нт
ът

 на
 

гл
ик

ол
 щ

е с
е у

ве
ли

чи
, к

ое
то

 щ
е д

ов
ед

е д
о в

ис
ок

 ви
ск

оз
ит

ет
 и 

сл
аб

а п
ро

из
во

ди
те

лн
ос

т.
Ос

ве
н к

ог
ат

о п
ол

зв
ат

е в
од

а, 
пр

ед
и д

а и
зп

ол
зв

ат
е к

ак
ва

то
 и 

да
 б

ил
о о

до
бр

ен
а т

еч
но

ст
 ил

и к
ог

ат
о 

из
въ

рш
ва

те
 д

ей
но

ст
и п

о п
од

др
ъж

ка
, к

ъд
ет

о е
 въ

зм
ож

ен
 ко

нт
ак

т с
 те

чн
ос

тт
а, 

на
пр

ав
ет

е с
пр

ав
ка

 
с S

DS
 от

 пр
ои

зв
од

ит
ел

я и
 ин

фо
рм

ац
ио

нн
ия

 л
ис

т з
а б

ез
оп

ас
но

ст
 на

 Е
С 

за
 пр

ед
па

зн
и м

ер
ки

 пр
и 

ра
бо

та
.

Ув
ер

ет
е с

е, 
че

 те
чн

ос
тт

а н
е м

ож
е д

а г
ен

ер
ир

а т
ок

си
чн

и г
аз

ов
е. 

За
па

ли
ми

 га
зо

ве
 м

ог
ат

 д
а с

е 
на

тр
уп

ат
 на

д 
те

чн
ос

тт
а п

о в
ре

ме
 на

 уп
от

ре
ба

.
Пр

и и
зп

ол
зв

ан
е н

а е
ти

ле
н г

ли
ко

л 
и в

од
а п

ро
ве

ря
ва

йт
е р

ед
ов

но
 ко

нц
ен

тр
ац

ия
та

 на
 те

чн
ос

тт
а и

 
рН

. П
ро

ме
ни

те
 в 

ко
нц

ен
тр

ац
ия

та
 и 

рН
 м

ог
ат

 д
а о

ка
жа

т в
ли

ян
ие

 въ
рх

у п
ро

из
во

ди
те

лн
ос

тт
а н

а 
си

ст
ем

ат
а.

Ув
ер

ет
е с

е, 
че

 то
чк

ат
а н

а п
ре

къ
св

ан
е з

а п
ре

ви
ше

на
 те

мп
ер

ат
ур

а е
 за

ло
же

на
 д

а е
 по

-н
ис

ка
 от

 
то

чк
ат

а н
а з

ап
ал

ва
не

 за
 пр

ен
ас

ящ
ат

а т
оп

ли
на

 те
чн

ос
т, 

ко
ят

о с
те

 из
бр

ал
и.

На
й-

ви
со

ка
та

 ра
бо

тн
а т

ем
пе

ра
ту

ра
, к

ак
то

 е 
оп

ре
де

ле
но

 от
 E

N 
61

01
0 (

IE
C 

10
10

), 
тр

яб
ва

 д
а б

ъд
е 

ог
ра

ни
че

на
 д

о 2
5°

C 
по

д 
то

чк
ат

а н
а з

ап
ал

ва
не

 на
 те

чн
ос

тт
а в

ъв
 ва

на
та

.
Ув

ер
ет

е с
е, 

че
 те

чн
ос

тт
а е

 с 
бе

зо
па

сн
а т

ем
пе

ра
ту

ра
 (п

од
 40

°C
), 

пр
ед

и д
а б

ор
ав

ит
е с

 не
я и

ли
 д

а я
 

из
то

чв
ат

е.
Ни

ко
га

 не
 ек

сп
ло

ат
ир

ай
те

 по
вр

ед
ен

о о
бо

ру
дв

ан
е и

ли
 об

ор
уд

ва
не

 с 
те

чо
ве

, к
ак

то
 и 

та
ко

ва
 с 

по
вр

ед
ен

и к
аб

ел
и.

Ни
ко

га
 не

 ек
сп

ло
ат

ир
ай

те
 ва

на
та

 б
ез

 ох
ла

жд
ащ

а т
еч

но
ст

 в 
ре

зе
рв

оа
ра

. 
Ни

ко
га

 не
 ек

сп
ло

ат
ир

ай
те

 ва
на

та
 ил

и н
е д

об
ав

яй
те

 те
чн

ос
т к

ъм
 ре

зе
рв

оа
ра

, д
ок

ат
о и

ма
 от

ст
ра

не
ни

 
па

не
ли

.
Не

 по
чи

ст
ва

йт
е в

ан
ат

а с
 ра

зт
во

ри
те

ли
, и

зп
ол

зв
ай

те
 м

ек
а к

ър
па

 и 
во

да
.

Из
то

че
те

 ре
зе

рв
оа

ра
, п

ре
ди

 д
а г

о т
ра

нс
по

рт
ир

ат
е и

/ил
и д

а г
о с

ъх
ра

ня
ва

те
 пр

и б
ли

зк
и д

о и
ли

 по
д 

ну
ла

та
 те

мп
ер

ат
ур

и.
Ви

на
ги

 из
кл

юч
ва

йт
е в

ан
ат

а и
 из

ва
жд

ай
те

 щ
еп

се
ла

 на
 за

хр
ан

ва
що

то
 на

пр
еж

ен
ие

 от
 из

то
чн

ик
а н

а 
за

хр
ан

ва
не

то
, п

ре
ди

 д
а п

ре
ме

ст
ва

те
 ил

и п
ре

ди
 д

а и
зв

ър
шв

ат
е к

ак
ви

то
 и 

да
 б

ил
о п

ро
це

ду
ри

 по
 

об
сл

уж
ва

не
 ил

и п
од

др
ъж

ка
. З

а о
бс

лу
жв

ан
е и

 ре
мо

нт
ни

 д
ей

но
ст

и с
е о

бъ
рн

ет
е к

ъм
 кв

ал
иф

иц
ир

ан
 

те
хн

ик
.

Тр
ан

сп
ор

ти
ра

йт
е в

ан
ат

а в
ни

ма
те

лн
о. 

Вн
ез

ап
ни

 съ
тр

ес
ен

ия
 ил

и и
зп

ус
ка

ни
я м

ог
ат

 д
а п

ов
ре

дя
т 

ко
мп

он
ен

ти
те

 м
у.

По
тр

еб
ит

ел
ят

 е 
от

го
во

ре
н з

а д
ек

он
та

ми
на

ци
ят

а, 
ак

о б
ъд

ат
 ра

зс
ип

ан
и о

па
сн

и м
ат

ер
иа

ли
. 

Ко
нс

ул
ти

ра
йт

е с
е с

 пр
ои

зв
од

ит
ел

я о
тн

ос
но

 д
ек

он
та

ми
на

ци
ят

а и
/ил

и с
ъв

ме
ст

им
ос

тт
а н

а 
по

чи
ст

ва
щи

те
 аг

ен
ти

.

B
G

То
зи

 ет
ик

ет
 по

ка
зв

а, 
че

 се
 из

по
лз

ва
 за

па
ли

м 
хл

ад
ил

ен
 аг

ен
т.



Ак
о в

ан
ат

а т
ря

бв
а д

а с
е т

ра
нс

по
рт

ир
а и

/ил
и д

а с
е с

ъх
ра

ня
ва

 пр
и н

ис
ки

 те
мп

ер
ат

ур
и, 

тя
 тр

яб
ва

 д
а 

бъ
де

 из
то

че
на

 и 
сл

ед
 то

ва
 пр

ом
ит

а с
ъс

 см
ес

 от
 50

/50
 л

аб
ор

ат
ор

ен
 кл

ас
 гл

ик
ол

/во
да

.
Из

ве
жд

ан
ет

о о
т е

кс
пл

оа
та

ци
я т

ря
бв

а д
а с

е и
зв

ър
шв

а с
ам

о о
т к

ва
ли

фи
ци

ра
н д

ил
ър

, к
ат

о с
е 

из
по

лз
ва

 се
рт

иф
иц

ир
ан

о о
бо

ру
дв

ан
е. 

Вс
ич

ки
 д

ей
ст

ва
щи

 ра
зп

ор
ед

би
 тр

яб
ва

 д
а с

е с
па

зв
ат

.
Из

въ
рш

ва
не

 на
 м

он
та

ж,
 ек

сп
ло

ат
ац

ия
 ил

и п
ро

це
ду

ри
 за

 по
дд

ръ
жк

а, 
ра

зл
ич

ни
 от

 те
зи

, о
пи

са
ни

 в 
ръ

ко
во

дс
тв

от
о, 

мо
же

 д
а д

ов
ед

е д
о о

па
сн

а с
ит

уа
ци

я и
 ан

ул
ир

а г
ар

ан
ци

ят
а н

а п
ро

из
во

ди
те

ля
.

За
 ва

ни
те

 S
ah

ar
a и

 за
 са

мо
ст

оя
те

лн
ит

е п
от

оп
яе

ми
 ц

ир
ку

ла
то

ри
 из

по
лз

ва
йт

е п
ри

ло
же

ни
те

 га
йк

а и
 

ша
йб

а з
а ф

ик
си

ра
не

 на
 ка

иш
ка

та
 за

 за
зе

мя
ва

не
 къ

м 
въ

рх
а н

а м
ет

ал
ни

я р
ез

ер
во

ар
.

Ни
ко

га
 не

 ек
сп

ло
ат

ир
ай

те
 ва

на
та

, к
ог

ат
о п

от
оп

яе
ми

ят
 ц

ир
ку

ла
то

р е
 пр

ем
ах

на
т.

Не
 м

он
ти

ра
йт

е п
от

оп
яе

ми
я ц

ир
ку

ла
то

р н
аз

ад
; з

ах
ра

нв
ащ

ия
т к

аб
ел

 м
ож

е д
а в

ле
зе

 в 
ко

нт
ак

т с
 

те
чн

ос
тт

а в
 ре

зе
рв

оа
ра

.
Пр

оз
ра

чн
ит

е а
кр

ил
ни

 ва
ни

 и 
те

зи
 от

 по
ли

пр
оп

ил
ен

 ок
си

д 
се

 из
по

лз
ва

т с
ам

о с
 во

да
.

Ре
гу

ли
ра

йт
е с

оф
ту

ер
а н

а в
ан

ат
а, 

за
 д

а е
 в 

съ
от

ве
тс

тв
ие

 с 
из

по
лз

ва
на

та
 те

чн
ос

т.

М
он

та
ж

 з
а 

ци
рк

ул
ац

ио
нн

и 
ва

ни
 A

rc
tic

, G
la

ci
er

 и
 S

ah
ar

a:
Ув

ер
ет

е с
е, 

че
 ел

ек
тр

ич
ес

ки
те

 ка
бе

ли
 не

 вл
из

ат
 в 

ко
нт

ак
т с

 ко
ят

о и
 д

а б
ил

о о
т в

од
оп

ро
во

дн
ит

е 
вр

ъз
ки

 ил
и т

ръ
би

.
За

 ох
ла

де
ни

 ва
ни

 м
он

ти
ра

йт
е п

ре
до

ст
ав

ен
ия

 R
J4

5 е
кр

ан
ир

ан
 ка

бе
л 

ме
жд

у п
от

оп
яе

ми
я 

ци
рк

ул
ат

ор
 и 

RJ
45

 ко
не

кт
ор

ит
е н

а в
ан

ат
а (

по
до

бн
о н

а E
the

rn
et)

. Т
ов

а е
 не

об
хо

ди
мо

 за
 пр

ав
ил

но
то

 
фу

нк
ци

он
ир

ан
е.

За
 ох

ла
де

ни
 ва

ни
 м

он
ти

ра
йт

е з
ах

ра
нв

ащ
ия

 ка
бе

л 
от

 ко
не

кт
ор

а н
а з

ад
ни

я п
ан

ел
 на

 ко
нт

ро
ле

ра
 (A

) 
къ

м 
ко

не
кт

ор
а н

а г
ър

ба
 на

 ох
ла

де
на

та
 ва

на
 (B

). 
Св

ър
же

те
 за

хр
ан

ва
щи

я к
аб

ел
 на

 ва
на

та
 (C

) к
ъм

 
за

зе
ме

н к
он

та
кт

.
За

 ох
ла

де
ни

 ва
ни

 ни
ко

га
 не

 св
ър

зв
ай

те
 вх

од
а з

а з
ах

ра
нв

ан
е н

а к
он

тр
ол

ер
а (

A)
 къ

м 
ел

ек
тр

ич
ес

ки
 

ко
нт

ак
т. 

Ни
ко

га
 не

 св
ър

зв
ай

те
 из

хо
да

 за
 за

хр
ан

ва
не

 (B
) к

ъм
 не

що
 д

ру
го

 ос
ве

н к
ъм

 по
то

пя
ем

ия
 

ци
рк

ул
ат

ор
За

 не
ох

ла
де

ни
 ва

ни
 св

ър
же

те
 за

хр
ан

ва
щи

я к
аб

ел
 на

 ва
на

та
 (С

) к
ъм

 за
зе

ме
н к

он
та

кт
.

Во
до

пр
ов

од
ни

те
 вр

ъз
ки

 за
 въ

нш
на

 ц
ир

ку
ла

ци
я с

а р
аз

по
ло

же
ни

 в 
за

дн
ат

а ч
ас

т н
а п

от
оп

яе
ми

я 
ци

рк
ул

ат
ор

.  
 е 

вр
ъщ

ащ
ия

т п
от

ок
 от

 въ
нш

но
то

 пр
ил

ож
ен

ие
. 

 е 
из

хо
дя

щи
ят

 по
то

к к
ъм

 
въ

нш
но

то
 пр

ил
ож

ен
ие

 (п
од

ав
ащ

ат
а с

тр
ан

а)
. В

ръ
зк

ит
е с

а с
 16

 м
м 

въ
нш

ен
 д

иа
ме

тъ
р. 

Пр
ем

ах
не

те
 

съ
ед

ин
ит

ел
ни

те
 га

йк
и и

 пл
ас

ти
ни

, з
а д

а м
он

ти
ра

те
 ск

об
ит

е и
 щ

уц
ер

ит
е з

а м
ар

ку
ч о

т 8
 м

м 
ил

и 1
2 м

м,
 

пр
ед

ос
та

ве
ни

 с 
ци

рк
ул

ат
ор

а.
За

 д
а с

е п
ре

до
тв

ра
ти

 по
вр

ед
а н

а т
ръ

бо
пр

ов
од

а н
а ц

ир
ку

ла
то

ра
, и

зп
ол

зв
ай

те
 19

 м
м 

по
дд

ър
жа

щ 
га

еч
ен

 кл
юч

, к
ог

ат
о о

тс
тр

ан
яв

ат
е/м

он
ти

ра
те

 вр
ъз

ки
те

. Ка
иш

ка
 з

а 
за

зе
м

яв
ан

е

R
J4

5

R
J4

5

A

B
 

C
 

C
 



Po
ku

d 
ně

kt
er

ým
 z 

tě
ch

to
 p

ok
yn

ů 
ne

bu
de

te
 ro

zu
m

ět
, n

ah
léd

ně
te

 p
ře

d 
po

kr
ač

ov
án

ím
 d

o 
ná

vo
du

 
k  o

bs
lu

ze
 n

eb
o 

ná
s k

on
ta

kt
uj

te
.

B
ez

pe
čn

os
t, 

vš
ec

hn
y 

pr
od

uk
ty

:

D
A

N
G

E
R

 Z
na

čí 
be

zp
ro

stř
ed

ně
 ne

be
zp

eč
no

u s
itu

ac
i, k

ter
á p

ok
ud

 ne
bu

de
 od

str
an

ěn
a, 

po
ve

de
 

ke
 sm

rte
lné

mu
 ne

bo
 zá

va
žn

ém
u ú

ra
zu

. 

W
A

R
N

IN
G

 Z
na

čí 
po

ten
ciá

lně
 ne

be
zp

eč
no

u s
itu

ac
i, k

ter
á p

ok
ud

 ne
bu

de
 od

str
an

ěn
a, 

mů
že

 vé
st 

ke
 sm

rte
lné

mu
 ne

bo
 zá

va
žn

ém
u ú

ra
zu

.

C
A

U
T

IO
N

 Z
na

čí 
po

ten
ciá

lně
 ne

be
zp

eč
no

u s
itu

ac
i, k

ter
á p

ok
ud

 ne
bu

de
 od

str
an

ěn
a, 

mů
že

 vé
st 

k m
én

ě a
ž s

tře
dn

ě z
áv

až
né

mu
 úr

az
u. 

Sl
ou

ží 
tak

é j
ak

o v
ýs

tra
ha

 př
ed

 ne
be

zp
eč

ný
mi

 po
stu

py
. 

 S
lou

ží 
k u

po
zo

rn
ěn

í u
živ

ate
le 

na
 př

íto
mn

os
t n

eiz
olo

va
né

ho
 „n

eb
ez

pe
čn

éh
o n

ap
ětí

“ v
 kr

ytu
 

cir
ku

lač
níh

o t
er

mo
sta

tu.
 N

ap
ětí

 je
 do

sta
teč

ně
 vy

so
ké

 na
 to

, a
by

 př
ed

sta
vo

va
lo 

riz
iko

 úr
az

u e
lek

tric
ký

m 
pr

ou
de

m.  Z
na

čí 
př

íto
mn

os
t h

or
ký

ch
 po

vrc
hů

.

 Z
na

čí,
 že

 si
 m

á o
bs

luh
a p

ře
čís

t n
áv

od
 k 

ob
slu

ze
.

Lá
ze

ň n
ep

ou
žív

ejt
e j

ak
o s

ter
iln

í z
ař

íze
ní 

ne
bo

 za
říz

en
í p

řip
oje

né
 k  

pa
cie

nto
vi.

 Lá
ze

ň n
av

íc 
ne

ní 
ur

če
na

 
k p

ou
žív

án
í v

 riz
iko

vý
ch

 lo
ka

litá
ch

 tř
ídy

 I, 
II n

eb
o I

II p
od

le 
ná

ro
dn

ích
 el

ek
tro

tec
hn

ick
ýc

h p
ře

dp
isů

.

Lá
ze

ň n
ikd

y n
eu

mi
sť

ujt
e d

o m
íst

 ne
bo

 pr
os

tře
dí 

s n
ad

mě
rn

ou
 te

plo
tou

 či
 vl

hk
os

tí n
eb

o d
o p

ro
stř

ed
í, k

de
 

jso
u p

řít
om

né
 ko

ro
ziv

ní 
ma

ter
iál

y. 
Pr

ov
oz

ní 
pa

ra
me

try
 js

ou
 uv

ed
en

é v
 ná

vo
du

 k 
ob

slu
ze

.

Ne
ž z

ač
ne

te,
 ne

ch
te 

ch
laz

en
é l

áz
ně

 24
 ho

din
 st

át 
ve

 vz
př

ím
en

é p
olo

ze
 př

i p
ok

ojo
vé

 te
plo

tě 
(p

řib
l. 2

5 °
C)

. 
Tí

m 
za

jis
títe

, ž
e s

e l
ub

rik
ač

ní 
ole

j v
yp

us
tí z

pá
tky

 do
 ko

mp
re

so
ru

.

Př
ipo

jte
 lá

ze
ň k

 řá
dn

ě u
ze

mn
ěn

é z
ás

uv
ce

.

Jis
tič

 um
íst

ěn
ý n

a z
ad

ní 
str

an
ě l

áz
ně

 ne
ní 

ur
če

n k
 to

mu
, a

by
 sl

ou
žil

 ja
ko

 od
po

jov
ač

.

Ci
rku

lač
ní 

ter
mo

sta
t s

mí
 bý

t n
ap

áje
n p

ou
ze

 po
mo

cí 
do

da
né

ho
 ka

be
lu.

 P
ok

ud
 je

 na
pá

jec
í k

ab
el 

cir
ku

lač
níh

o 
ter

mo
sta

tu 
po

už
it j

ak
o o

dp
ojo

va
cí 

za
říz

en
í, m

us
í b

ýt 
ne

us
tál

e p
řís

tup
ný

.

El
ek

tric
ké

 ka
be

ly 
ne

sm
í p

řijí
t d

o k
on

tak
tu 

s ž
ád

ný
mi

 př
ipo

jov
ac

ím
i a

rm
atu

ra
mi

 ne
bo

 ha
dic

em
i.

Zá
kl

ad
ní

 b
ez

pe
čn

os
tn

í p
ok

yn
y 

La
bo

ra
to

rn
í l

áz
ně

Ni
kd

y n
ep

řiv
ád

ějt
e e

lek
tric

ké
 na

pě
tí k

 žá
dn

ým
 ko

mu
nik

ač
ním

 ko
ne

kto
rů

m 
láz

ně
.

Vá
mi

 zv
ole

né
 po

tru
bí 

a h
ad

ice
 m

us
í v

yh
ov

ov
at 

va
šim

 po
ža

da
vk

ům
 na

 m
ax

im
áln

í te
plo

tu 
a t

lak
.

Př
ed

 sp
uš

těn
ím

 za
říz

en
í p

řip
ojt

e v
eš

ke
rá

 el
ek

tric
ká

 a 
ko

mu
nik

ač
ní 

ve
de

ní.

Po
už

itá
 ch

lad
iva

 js
ou

 tě
žš

í n
ež

 vz
du

ch
 a 

po
ku

d d
ojd

e k
 je

jic
h ú

nik
u, 

vy
tla

čí 
ve

šk
er

ý v
zd

uc
h a

 zp
ůs

ob
í z

trá
tu 

vě
do

mí
. K

on
tak

t s
 un

ika
jíc

ím
 ch

lad
ive

m 
zp

ůs
ob

í p
op

ále
ní 

po
ko

žk
y. 

Ty
p p

ou
žit

éh
o c

hla
div

a z
jis

títe
 na

 št
ítk

u 
s  t

ec
hn

ick
ým

i ú
da

ji c
irk

ula
čn

ího
 te

rm
os

tat
u a

 da
lší

 in
for

ma
ce

 js
ou

 uv
ed

en
y v

 ak
tuá

lní
m 

be
zp

eč
no

stn
ím

 lis
tu 

vý
ro

bc
e.

Př
es

vě
dč

te 
se

, ž
e j

so
u z

av
ře

né
 vš

ec
hn

y v
yp

ou
ště

cí 
otv

or
y n

ád
ržk

y, 
a ž

e j
so

u b
ez

pe
čn

ě z
aji

ště
né

 vš
ec

hn
y 

př
ipo

jov
ac

í a
rm

atu
ry.

 P
ře

d n
ap

lně
ním

 ta
ky

 za
jis

tět
e, 

ab
y b

yly
 od

str
an

ěn
y v

še
ch

ny
 us

az
en

iny
.

Ab
ys

te 
př

ed
eš

li r
oz

lití
, u

mí
stě

te 
ná

do
by

 do
 lá

zn
ě j

eš
tě 

př
ed

 na
pln

ěn
ím

.

Ka
pa

lin
y n

a b
áz

i o
lej

e p
ři z

ah
řá

tí n
ab

ýv
ají

 na
 ob

jem
u. 

Ná
dr

žk
u n

ep
ře

plň
ujt

e.

Po
už

íve
jte

 po
uz

e s
ch

vá
len

é k
ap

ali
ny

 uv
ed

en
é v

 ná
vo

du
 k 

ob
slu

ze
. P

ou
žit

í ji
ný

ch
 ka

pa
lin

 zp
ůs

ob
í 

zn
ep

lat
ně

ní 
zá

ru
ky

. N
ikd

y n
ep

ou
žív

ejt
e 1

00
%

 gl
yk

ol.

Př
i p

ou
žív

án
í v

od
y s

 te
plo

tou
 na

d 8
0 °

C 
po

zo
rn

ě s
led

ujt
e h

lad
inu

 ka
pa

lin
y, 

ne
bo

ť b
ud

e p
otř

eb
a č

as
té 

do
plň

ov
án

í. D
oc

há
zí 

tak
é k

 vy
tvá

ře
ní 

pá
ry.

Sm
ěs

i v
od

y a
 gl

yk
olu

 vy
ža

du
jí d

op
lňo

vá
ní 

čis
tou

 vo
do

u. 
V 

op
ač

né
m 

př
ípa

dě
 by

 vz
ro

stl
a k

on
ce

ntr
ac

e 
gly

ko
lu,

 co
ž b

y v
ed

lo 
k v

ys
ok

é v
isk

oz
itě

 a 
šp

atn
ém

u v
ýk

on
u.

Př
ed

 po
už

ívá
ním

 jin
é s

ch
vá

len
é k

ap
ali

ny
 ne

ž v
od

y n
eb

o p
ři p

ro
vá

dě
ní 

úd
ržb

y s
 m

ož
ný

m 
ko

nta
kte

m 
s k

ap
ali

no
u s

i p
ře

čtě
te 

po
ky

ny
 k 

ma
nip

ula
ci 

v b
ez

pe
čn

os
tní

m 
lis

tu 
vý

ro
bc

e.

Za
jis

tět
e, 

ab
y s

e z
 ka

pa
lin

y n
ev

yp
ař

ov
aly

 žá
dn

é t
ox

ick
é p

lyn
y. 

Př
i p

ou
žív

án
í s

e n
ad

 ka
pa

lin
ou

 m
oh

ou
 

hr
om

ad
it h

oř
lav

é p
lyn

y.

Př
i p

ou
žív

án
í e

tyl
en

gly
ko

lu 
a v

od
y p

ra
vid

eln
ě k

on
tro

luj
te 

ko
nc

en
tra

ci 
a p

H 
ka

pa
lin

y. 
Zm

ěn
y k

on
ce

ntr
ac

e 
a p

H 
mo

ho
u m

ít v
liv

 na
 vý

ko
n s

ys
tém

u.

Za
jis

tět
e, 

ab
y b

yl 
ho

rn
í li

mi
t te

plo
ty 

na
sta

ve
n n

íže
, n

ež
 je

 te
plo

ta 
vz

níc
en

í z
vo

len
é k

ap
ali

ny
 pr

o p
ře

no
s t

ep
la.

Ne
jvy

šš
í p

ra
co

vn
í te

plo
ta,

 st
an

ov
en

á p
od

le 
no

rm
y E

N 
61

01
0 (

IE
C 

10
10

), 
mu

sí 
bý

t o
 25

 °C
 ni

žš
í n

ež
 te

plo
ta 

ho
ře

ní 
ka

pa
lin

y v
 lá

zn
i.

Př
ed

 m
an

ipu
lac

í n
eb

o v
yp

ou
ště

ním
 se

 př
es

vě
dč

te,
 že

 m
á k

ap
ali

na
 be

zp
eč

no
u t

ep
lot

u (
niž

ší 
ne

ž 4
0 °

C)
.

Ni
kd

y n
ep

ou
žív

ejt
e p

oš
ko

ze
né

 ne
bo

 ne
těs

né
 za

říz
en

í n
eb

o z
ař

íze
ní 

s p
oš

ko
ze

ný
mi

 ka
be

ly.

Lá
ze

ň n
ikd

y n
ep

ou
žív

ejt
e, 

po
ku

d v
 ná

dr
žc

e n
en

í ž
ád

ná
 ka

pa
lin

a. 

Lá
ze

ň n
ikd

y n
ep

ou
žív

ejt
e n

eb
o d

o n
í n

ep
řid

áv
ejt

e k
ap

ali
nu

, k
dy

ž j
so

u d
em

on
tov

an
é p

an
ely

.

Ne
čis

tět
e l

áz
eň

 po
mo

cí 
ro

zp
ou

ště
de

l, p
ou

žij
te 

mě
kk

ý h
ad

řík
 a 

vo
du

.

Př
ed

 tr
an

sp
or

tem
 a 

př
ed

 us
kla

dn
ěn

ím
 př

i te
plo

tác
h o

ko
lo 

bo
du

 m
ra

zu
 ná

dr
žk

u v
yp

us
ťte

.

Př
ed

 př
es

un
em

 ne
bo

 pr
ov

ád
ěn

ím
 se

rvi
su

 či
 úd

ržb
y l

áz
eň

 vž
dy

 vy
pn

ěte
 a 

od
po

jte
 na

pá
jen

í. S
er

vis
 a 

op
ra

vy
 

př
en

ec
he

jte
 kv

ali
fik

ov
an

ým
 se

rvi
sn

ím
 te

ch
nik

ům
.

C
S

Te
nto

 št
íte

k o
zn

ač
uje

, ž
e s

e p
ou

žív
á h

oř
lav

é c
hla

div
o.



Př
i p

ře
ná

še
ní 

láz
ně

 bu
ďt

e o
pa

trn
í. N

áh
lé 

ná
ra

zy
 ne

bo
 pá

dy
 m

oh
ou

 po
šk

od
it j

ejí
 so

uč
ás

ti.

Po
ku

d d
ojd

e k
 ro

zli
tí n

eb
ez

pe
čn

ýc
h m

ate
riá

lů,
 m

us
í u

živ
ate

l z
aji

sti
t d

ek
on

tam
ina

ci.
 In

for
ma

ce
 

od
ek

on
tam

ina
ci 

a o
 ko

mp
ati

bil
itě

 či
sti

cíc
h p

ro
stř

ed
ků

 zí
sk

áte
 u 

vý
ro

bc
e.

Po
ku

d s
e m

á l
áz

eň
 př

es
un

ou
t n

eb
o u

sk
lad

nit
 př

i n
ízk

ýc
h t

ep
lot

ác
h, 

mu
sí 

bý
t v

yp
uš

těn
a a

 vy
plá

ch
nu

ta 
sm

ěs
í 

gly
ko

lu 
v l

ab
or

ato
rn

í k
va

litě
 a 

vo
dy

 v 
po

mě
ru

 1:
1.

Vy
řa

ze
ní 

z p
ro

vo
zu

 sm
í p

ro
vá

dě
t p

ou
ze

 kv
ali

fik
ov

an
ý p

ro
de

jce
 s 

po
mo

cí 
ce

rtifi
ko

va
né

ho
 vy

ba
ve

ní.
 M

us
í b

ýt 
do

dr
že

na
 ve

šk
er

á p
lat

ná
 na

říz
en

í.

Pr
ov

ád
ěn

í ji
ný

ch
 po

stu
pů

 př
i in

sta
lac

i, o
bs

luz
e n

eb
o ú

dr
žb

ě, 
ne

ž k
ter

é j
so

u p
op

sá
ny

 v 
ná

vo
du

 k 
ob

slu
ze

, 
mů

že
 vé

st 
k n

eb
ez

pe
čn

ým
 si

tua
cím

 a 
zp

ůs
ob

it z
ne

pla
tně

ní 
zá

ru
ky

 vý
ro

bc
e.

V 
př

ípa
dě

 lá
zn

í S
ah

ar
a a

 sa
mo

sta
tný

ch
 po

no
rn

ýc
h c

irk
ula

čn
ích

 te
rm

os
tat

ů p
řip

ev
ně

te 
po

mo
cí 

do
da

né
 

ma
tky

 a 
po

dlo
žk

y z
em

nic
í p

ás
ek

 k 
ho

rn
í č

ás
ti k

ov
ov

é n
ád

ržk
y.

Lá
ze

ň n
ikd

y n
ep

ou
žív

ejt
e, 

kd
yž

 je
 od

str
an

ěn
 po

no
rn

ý c
irk

ula
čn

í te
rm

os
tat

.

Ne
př

ipe
vň

ujt
e p

on
or

ný
 ci

rku
lač

ní 
ter

mo
sta

t d
oz

ad
u, 

ka
be

l b
y m

oh
l p

řijí
t d

o k
on

tak
tu 

s  k
ap

ali
no

u v
 ná

dr
žc

e.

Lá
zn

ě z
 tr

an
sp

ar
en

tní
ho

 ak
ryl

u a
 po

lyf
en

yle
n o

xid
u s

e p
ou

žív
ají

 po
uz

e s
 vo

do
u.

Up
ra

vte
 so

ftw
ar

e l
áz

ně
 ta

k, 
ab

y v
yh

ov
ov

al 
po

už
ité

 ka
pa

lin
ě.

In
st

al
ac

e 
ci

rk
ul

ač
ní

ch
 lá

zn
í A

rc
tic

, G
la

ci
er

 a
 S

ah
ar

a:

El
ek

tric
ké

 ka
be

ly 
ne

sm
í p

řijí
t d

o k
on

tak
tu 

s ž
ád

ný
mi

 př
ipo

jov
ac

ím
i a

rm
atu

ra
mi

 ne
bo

 ha
dic

em
i.

V 
př

ípa
dě

 ch
laz

en
ýc

h l
áz

ní 
pr

op
ojt

e d
od

áv
an

ým
 st

íně
ný

m 
ka

be
lem

 R
J4

5 k
on

ek
tor

y R
J4

5 n
a p

on
or

né
m 

cir
ku

lač
ním

 te
rm

os
tat

u a
 na

 lá
zn

i (j
so

u p
od

ob
né

 et
he

rn
eto

vý
m 

ko
ne

kto
rů

m)
. J

e t
o p

otř
eb

a p
ro

 sp
rá

vn
é 

fun
go

vá
ní.

V 
př

ípa
dě

 ch
laz

en
ýc

h l
áz

ní 
za

po
jte

 na
pá

jec
í š

ňů
ru

 do
 ko

ne
kto

ru
 na

 za
dn

í s
tra

ně
 ov

lád
ac

ího
 pa

ne
lu 

A 
a d

o 
ko

ne
kto

ru
 na

 za
dn

í s
tra

ně
 ch

laz
en

é l
áz

ně
 B

. Z
ap

ojt
e n

ap
áje

cí 
šň

ůr
u l

áz
ně

 C
 do

 uz
em

ně
né

 zá
su

vk
y.

V 
př

ípa
dě

 ch
laz

en
ýc

h l
áz

ní 
nik

dy
 ne

př
ipo

juj
te 

na
pá

jec
í k

on
ek

tor
 na

 ov
lád

ac
ím

 pa
ne

lu 
A 

k e
lek

tric
ké

 
zá

su
vc

e. 
Ni

kd
y n

ep
řip

oju
jte

 el
ek

tric
ko

u z
ás

uv
ku

 B
 k 

nič
em

u j
iné

mu
 ne

ž p
on

or
né

mu
 ci

rku
lač

ním
u 

ter
mo

sta
tu.

V 
př

ípa
dě

 ne
ch

laz
en

ýc
h l

áz
ní 

př
ipo

jte
 na

pá
jec

í š
ňů

ru
 lá

zn
ě C

 k 
uz

em
ně

né
 zá

su
vc

e.

Př
ipo

jov
ac

í a
rm

atu
ry 

pr
o e

xte
rn

í c
irk

ula
ci 

jso
u u

mí
stě

né
 na

 za
dn

í č
ás

ti p
on

or
né

ho
 ci

rku
lač

níh
o t

er
mo

sta
tu.

 
 je

 vr
atn

ý t
ok

 z 
ex

ter
níh

o z
ař

íze
ní.

 
 je

 vý
stu

pn
í to

k d
o e

xte
rn

ího
 za

říz
en

í (
př

ívo
dn

í s
tra

na
). 

Př
ípo

jky
 m

ají
 vn

ějš
í p

rů
mě

r 1
6 m

m.
 D

em
on

tuj
te 

sp
ojo

va
cí 

ma
tky

 a 
de

sti
čk

y, 
ab

ys
te 

mo
hli

 na
ins

tal
ov

at 
8m

m 
ne

bo
 12

mm
 os

tna
té 

ha
dic

ov
é a

rm
atu

ry 
a s

po
jky

 do
dá

va
né

 s 
cir

ku
lač

ním
 te

rm
os

tat
em

.

Ab
y n

em
oh

lo 
do

jít 
k p

oš
ko

ze
ní 

po
tru

bí 
cir

ku
lač

níh
o t

er
mo

sta
tu,

 po
už

íve
jte

 př
i d

em
on

táž
i n

eb
o i

ns
tal

ac
i 

př
ípo

jek
 19

mm
 ko

ntr
a k

líč
.

Ze
m

ni
cí

 
pá

se
k

R
J4

5

R
J4

5

A

B
 

C
 

C
 



Hv
is 

no
ge

n 
af

 d
iss

e i
ns

tru
ks

er
 ik

ke
 ka

n 
fo

rs
tå

s, 
så

 re
fe

re
r t

il m
an

ua
len

 el
ler

 ko
nt

ak
t o

s, 
fø

r d
u 

fo
rts

æ
tte

r.

Si
kk

er
he

d,
 a

lle
 p

ro
du

kt
er

:

D
A

N
G

E
R

 in
dik

er
er

 en
 om

gå
en

de
 fa

rlig
 si

tua
tio

n s
om

, h
vis

 de
n i

kk
e u

nd
gå

s, 
vil

 re
su

lte
re

 i d
ød

 
ell

er
 al

vo
rlig

 sk
ad

e. 

W
A

R
N

IN
G

 in
dik

er
er

 en
 po

ten
tie

lt f
ar

lig
 si

tua
tio

n s
om

, h
vis

 de
n i

kk
e u

nd
gå

s, 
ku

nn
e r

es
ult

er
e i

 
dø

d e
lle

r a
lvo

rlig
 sk

ad
e.

C
A

U
T

IO
N

 in
dik

er
er

 en
 po

ten
tie

lt f
ar

lig
 si

tua
tio

n s
om

, h
vis

 de
n i

kk
e u

nd
gå

s, 
ku

nn
e r

es
ult

er
e i

 
mi

nd
re

 el
ler

 m
od

er
at 

sk
ad

e. 
De

t b
ru

ge
s o

gs
å t

il a
t a

lar
me

re
 m

od
 us

ikk
er

 pr
ak

sis
. 

 be
re

gn
et 

til 
at 

ala
rm

er
e b

ru
ge

re
n o

m 
tils

ted
ev

æ
re

lse
n a

f ik
ke

-is
ole

re
t "

far
lig

 sp
æ

nd
ing

" i
nd

en
 fo

r 
cir
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υ χ
ρή

στ
η σ

χε
τικ

ά 
με

 τη
ν π

αρ
ου

σί
α 

μη
ν-μ

ον
ωμ

έν
ης

 "ε
πι

κίν
δυ

νη
ς τ

άσ
ης

" 
μέ

σα
 σ

το
 π

ερ
ίβλ

ημ
α 

το
υ κ

υκ
λο

φο
ρη

τή
. Τ

ο μ
έγ

εθ
ος

 τη
ς τ

άσ
ης

 εί
να

ι α
ρκ

ετά
 σ

ημ
αν

τικ
ό ώ

στ
ε ν

α 
απ

οτ
ελ

έσ
ει 

κίν
δυ

νο
 ηλ

εκ
τρ

οπ
λη

ξία
ς.

 υπ
οδ

εικ
νύ

ει 
τη

ν π
αρ

ου
σί

α 
ζε

στ
ών

 επ
ιφ

αν
ειώ

ν

 υπ
οδ

εικ
νύ

ει 
αν

άγ
νω

ση
 το

υ ε
γχ

ειρ
ιδί

ου
.

Μη
 χρ

ησ
ιμο

πο
ιεί

τε 
το

 λο
υτ

ρό
 ω

ς α
πο

στ
ειρ

ωμ
έν

η σ
υσ

κε
υή

 ή 
συ

σκ
ευ

ή σ
υν

δε
δε

μέ
νη

 με
 το

ν α
σθ

εν
ή. 

Επ
ιπ

λέ
ον

, τ
ο λ

ου
τρ

ό δ
εν

 έχ
ει 

σχ
εδ

ια
στ

εί 
για

 χρ
ήσ

η σ
τη

ν Κ
ατ

ηγ
ορ

ία
 I, 

II ή
 III

 Ε
πι

κίν
δυ

νε
ς Θ

έσ
εις

 α
πό

 το
ν 

Εθ
νικ

ό Η
λε

κτ
ρο

λο
γικ

ό Κ
ώδ

ικα
.

Πο
τέ 

μη
ν τ

οπ
οθ

ετε
ίτε

 λο
υτ

ρό
 σ

ε τ
οπ

οθ
εσ

ία
 ή 

σε
 π

ερ
ιβά

λλ
ον

 με
 υπ

ερ
βο

λικ
ή ζ

έσ
τη

, υ
γρ

ασ
ία

 ή 
πα

ρο
υσ

ία
 

δια
βρ

ωτ
ικώ

ν υ
λικ

ών
. Α

να
τρ

έξτ
ε σ

τις
 λε

ιτο
υρ

γικ
ές

 π
αρ

αμ
έτρ

ου
ς τ

ου
 εγ

χε
ιρι

δίο
υ χ

ρή
στ

η.
Αφ

ήν
ετε

 τα
 π

αγ
ωμ

έν
α 

λο
υτ

ρά
 σ

ε κ
ατ

ακ
όρ

υφ
η θ

έσ
η, 

σε
 θε

ρμ
οκ

ρα
σί

α 
δω

μα
τίο

υ (
~2

5°
C)

 γι
α 

24
 ώ

ρε
ς π

ριν
 

τη
ν έ

να
ρξ

η. 
Αυ

τό
 εξ

ασ
φα

λίζ
ει 

ότ
ι τ

ο λ
άδ

ι λ
ίπ

αν
ση

ς θ
α 

εισ
ρε

ύσ
ει 

μέ
σα

 σ
το

ν σ
υμ

πι
εσ

τή
.

Συ
νδ

έσ
τε 

το
 λο

υτ
ρό

 σ
ε κ

ατ
άλ

λη
λα

 γε
ιω

μέ
νη

 έξ
οδ

ο.
Το

 π
ρο

στ
ατ

ευ
τικ

ό κ
υκ

λώ
μα

το
ς π

ου
 βρ

ίσ
κε

τα
ι σ

το
 π

ίσ
ω 

μέ
ρο

ς τ
ου

 λο
υτ

ρο
ύ δ

εν
 θα

 π
ρέ

πε
ι ν

α 
χρ

ησ
ιμο

πο
ιεί

τα
ι ω

ς μ
έσ

ω 
απ

οσ
ύν

δε
ση

ς.
Λε

ιτο
υρ

γή
στ

ε τ
ον

 κυ
κλ

οφ
ορ

ητ
ή χ

ρη
σι

μο
πο

ιώ
ντ

ας
 μό

νο
 το

 κο
ρδ

όν
ι γ

ρα
μμ

ής
. Α

ν τ
ο κ

αλ
ώδ

ιο 
ισ

χύ
ος

 το
υ 

κυ
κλ

οφ
ορ

ητ
ή χ

ρη
σι

μο
πο

ιηθ
εί 

ως
 σ

υσ
κε

υή
 α

πο
σύ

νδ
εσ

ης
, θ

α 
πρ

έπ
ει 

να
 εί

να
ι ε

ύκ
ολ

α 
πρ

οσ
βά

σι
μο

 α
νά

 
πά

σα
 σ

τιγ
μή

.
Βε

βα
ιω

θε
ίτε

 ότ
ι τ

α 
ηλ

εκ
τρ

ικά
 κα

λώ
δια

 δε
ν έ

ρχ
ον

τα
ι σ

ε ε
πα

φή
 με

 τι
ς υ

δρ
αυ

λικ
ές

 σ
υν

δέ
σε

ις 
ή τ

ις 
σω

λη
νώ

σε
ις.

Β
ασ

ικ
ές

 ο
δη

γί
ες

 α
σφ

αλ
εί

ας
Λο

υτ
ρά

 ε
ργ

ασ
τη

ρί
ου

Πο
τέ 

μη
ν δ

ίνε
τε 

τά
ση

 γρ
αμ

μή
ς σ

ε ο
πο

ια
δή

πο
τε 

τις
 σ

υν
δέ

σε
ις 

επ
ικο

ινω
νία

ς.
Βε

βα
ιω

θε
ίτε

 ότ
ι ο

ι σ
ωλ

ην
ώσ

εις
 π

ου
 έχ

ετε
 επ

ιλέ
ξει

 π
λη

ρο
ύν

 τι
ς μ

έγ
ισ

τες
 π

ρο
ϋπ

οθ
έσ

εις
 θε

ρμ
οκ

ρα
σί

ας
 κα

ι 
πί

εσ
ης

.
Βε

βα
ιω

θε
ίτε

 ότ
ι ό

λε
ς ο

ι η
λε

κτ
ρικ

ές
, κ

αι
 εφ

όσ
ον

 υφ
ίσ

τα
ντ

αι
, ο

ι σ
υν

δέ
σε

ις 
επ

ικο
ινω

νία
ς έ

χο
υν

 γί
νε

ι π
ριν

 τη
ν 

έν
αρ

ξη
.

Τα
 ψ

υκ
τικ

ά 
πο

υ χ
ρη

σι
μο

πο
ιού

ντ
αι

 εί
να

ι β
αρ

ύτ
ερ

α 
απ

ό τ
ον

 α
έρ

α 
κα

ι ε
άν

 υπ
άρ

χε
ι δ

ια
ρρ

οή
, θ

α 
αν

τικ
ατ

ασ
τή

σο
υν

 το
 οξ

υγ
όν

ο κ
αι

 θα
 π

ρο
κα

λέ
σο

υν
 α

πώ
λε

ια
 α

ισ
θή

σε
ων

. Η
 επ

αφ
ή μ

ε ψ
υκ

τικ
ό δ

ια
ρρ

οή
ς 

θα
 π

ρο
κα

λέ
σε

ι ε
γκ

αύ
μα

τα
 σ

το
 δέ

ρμ
α.

 Α
να

τρ
έξτ

ε σ
τη

ν π
ινα

κίδ
α 

για
 το

ν τ
ύπ

ο τ
ου

 ψ
υκ

τικ
ού

 π
ου

 
χρ

ησ
ιμο

πο
ιεί

τα
ι κ

αι
 το

 τρ
έχ

ον
 Φ

ύλ
λο

 Δ
εδ

ομ
έν

ων
 Α

σφ
αλ

εία
ς Η

.Π
.Α

 (S
DS

) γ
νω

στ
ά 

ως
 M

SD
S 

κα
ι τ

ο Φ
ύλ

λο
 

Δε
δο

μέ
νω

ν Α
σφ

άλ
εια

ς Ε
.Ε

. γ
ια

 π
ερ

ισ
σό

τερ
ες

 π
λη

ρο
φο

ρίε
ς. 

Βε
βα

ιω
θε

ίτε
 ότ

ι τ
υχ

όν
 θυ

ρίδ
ες

 α
πο

στ
ρά

γγ
ισ

ης
 τη

ς δ
εξα

με
νή

ς έ
χο

υν
 κλ

είσ
ει 

κα
ι ό

τι 
όλ

ες
 οι

 υδ
ρα

υλ
ικέ

ς 
συ

νδ
έσ

εις
 εί

να
ι α

σφ
αλ

ισ
μέ

νε
ς. 

Επ
ίσ

ης
, β

εβ
αι

ωθ
είτ

ε ό
τι 

τυ
χό

ν υ
πο

λε
ίμμ

ατ
α 

έχ
ου

ν α
φα

ιρε
θε

ί μ
ε π

ρο
σο

χή
 

πρ
ιν 

το
 γέ

μισ
μα

.
Για

 τη
ν α

πο
φυ

γή
 δι

αρ
ρο

ών
, τ

οπ
οθ

ετε
ίσ

τε 
τα

 δο
χε

ία
 σ

ε λ
ου

τρ
ό π

ριν
 το

 γέ
μισ

μα
.

Τα
 υγ

ρά
 με

 βά
ση

 τα
 έλ

αι
α 

δια
στ

έλ
λο

ντ
αι

 ότ
αν

 θε
ρμ

αί
νο

ντ
αι

. Α
πο

φύ
γε

τε 
τη

ν υ
πε

ρπ
λή

ρω
ση

 τη
ς δ

εξα
με

νή
ς.

Χρ
ησ

ιμο
πο

ιήσ
τε 

μό
νο

 εγ
κε

κρ
ιμέ

να
 υγ

ρά
 π

ου
 α

να
φέ

ρο
ντ

αι
 σ

το
 εγ

χε
ιρί

διο
. Η

 χρ
ήσ

η ά
λλ

ων
 υγ

ρώ
ν 

ακ
υρ

ών
ει 

τη
ν ε

γγ
ύη

ση
. Π

οτ
έ μ

η χ
ρη

σι
μο

πο
ιεί

τε 
γλ

υκ
όλ

η 1
00

%
.

Ό
τα

ν χ
ρη

σι
μο

πο
ιεί

τε 
νε

ρό
 με

 θε
ρμ

οκ
ρα

σί
α 

άν
ω 

τω
ν 8

0°
C,

 ελ
έγ

χε
τε 

πρ
οσ

εκ
τικ

ά 
τη

 σ
τά

θμ
η τ

ου
 υγ

ρο
ύ, 

θα
 

χρ
ειά

ζο
ντ

αι
 σ

υχ
νά

 γε
μίσ

μα
τα

. Ε
πί

ση
ς, 

δη
μιο

υρ
γε

ί α
τμ

ό.
Τα

 με
ίγμ

ατ
α 

νε
ρο

ύ/γ
λυ

κό
λη

ς α
πα

ιτο
ύν

 γέ
μισ

μα
 με

 κα
θα

ρό
 νε

ρό
, δ

ια
φο

ρε
τικ

ά 
το

 π
οσ

οσ
τό

 τη
ς γ

λυ
κό

λη
ς θ

α 
αυ

ξη
θε

ί κ
αι

 θα
 δώ

σε
ι υ

ψη
λό

 ιξ
ώδ

ες
 κα

ι χ
αμ

ηλ
ές

 επ
ιδό

σε
ις.

Εκ
τό

ς α
πό

 νε
ρό

, π
ριν

 χρ
ησ

ιμο
πο

ιήσ
ετε

 οπ
οιο

δή
πο

τε 
εγ

κε
κρ

ιμέ
νο

 υγ
ρό

 ή 
κα

τά
 τη

 δι
αδ

ικα
σί

α 
τη

ς 
συ

ντ
ήρ

ησ
ης

 όπ
ου

 η 
επ

αφ
ή μ

ε τ
ο υ

γρ
ό ε

ίνα
ι π

ιθα
νή

, α
να

τρ
έξτ

ε σ
τα

 Φ
ύλ

λο
 Δ

εδ
ομ

έν
ων

 Α
σφ

αλ
εία

ς S
DS

 κα
ι 

EC
 το

υ κ
ατ

ασ
κε

υα
στ

ή γ
ια

 π
ρο

φυ
λά

ξει
ς κ

ατ
ά 

το
ν χ

ειρ
ισ

μό
.

Βε
βα

ιω
θε

ίτε
 ότ

ι τ
ο υ

γρ
ό δ

ε δ
ημ

ιου
ργ

εί 
το

ξικ
ά 

αέ
ρια

. Τ
α 

εύ
φλ

εκ
τα

 α
έρ

ια
 εν

δέ
χε

τα
ι ν

α 
συ

σσ
ωρ

ευ
το

ύν
 π

άν
ω 

απ
ό τ

ο υ
γρ

ό κ
ατ

ά 
τη

 δι
άρ

κε
ια

 τη
ς χ

ρή
ση

ς.
Κα

τά
 τη

 χρ
ήσ

η α
ιθυ

λε
νο

-γλ
υκ

όλ
ης

 κα
ι ν

ερ
ού

, ε
λέ

γχ
ετε

 τα
κτ

ικά
 τη

 σ
υγ

κέ
ντ

ρω
ση

 το
υ υ

γρ
ού

 κα
ι τ

ου
 pH

. Ο
ι 

αλ
λα

γέ
ς σ

ε σ
υγ

κέ
ντ

ρω
ση

 κα
ι p

H 
εν

δέ
χε

τα
ι ν

α 
επ

ηρ
εά

σο
υν

 τι
ς ε

πι
δό

σε
ις 

το
υ σ

υσ
τή

μα
το

ς.
Βε

βα
ιω

θε
ίτε

 ότ
ι η

 δι
ακ

οπ
ή λ

όγ
ω 

θε
ρμ

οκ
ρα

σί
ας

 έχ
ει 

ρυ
θμ

ισ
τεί

 χα
μη

λό
τερ

α 
απ

ό τ
ο σ

ημ
είο

 π
υρ

οδ
ότ

ησ
ης

 
για

 το
 υγ

ρό
 με

τα
φο

ρά
ς π

ου
 έχ

ει 
επ

ιλε
γε

ί.
H 

υψ
ηλ

ότ
ερ

η θ
ερ

μο
κρ

ασ
ία

 λε
ιτο

υρ
γία

ς, 
όπ

ως
 ορ

ίζε
τα

ι β
άσ

ει 
EN

 61
01

0 (
IE

C 
10

10
), 

θα
 π

ρέ
πε

ι ν
α 

είν
αι

 
πε

ριο
ρισ

μέ
νη

 σ
το

υς
 25

°C
 κά

τω
 α

πό
 το

 σ
ημ

είο
 π

υρ
οδ

ότ
ησ

ης
 το

υ υ
γρ

ού
 το

υ λ
ου

τρ
ού

.
Βε

βα
ιω

θε
ίτε

 ότ
ι τ

ο υ
γρ

ό έ
χε

ι α
σφ

αλ
ή θ

ερ
μο

κρ
ασ

ία
 (κ

άτ
ω 

τω
ν 4

0°
C)

 π
ριν

 το
ν χ

ειρ
ισ

μό
 ή 

τη
ν α

πό
ρρ

ιψ
ή 

το
υ.

Πο
τέ 

μη
 λε

ιτο
υρ

γε
ίτε

 εξ
οπ

λισ
μό

 π
ου

 έχ
ει 

υπ
οσ

τεί
 βλ

άβ
η ή

 π
αρ

ου
σι

άζ
ει 

δια
ρρ

οέ
ς ή

 χα
λα

σμ
έν

α 
κα

λώ
δια

.
Μη

 λε
ιτο

υρ
γε

ίτε
 το

 λο
υτ

ρό
 χω

ρίς
 ψ

υκ
τικ

ό υ
γρ

ό μ
έσ

α 
στ

η δ
εξα

με
νή

. 
Πο

τέ 
μη

 λε
ιτο

υρ
γε

ίτε
 το

 λο
υτ

ρό
 κα

ι μ
ην

 π
ρο

σθ
έτε

τε 
υγ

ρό
 σ

τη
 δε

ξα
με

νή
 εά

ν τ
α 

πλ
αί

σι
α 

έχ
ου

ν α
φα

ιρε
θε

ί.
Μη

ν κ
αθ

αρ
ίζε

τε 
το

 λο
υτ

ρό
 με

 δι
αλ

ύτ
ες

, χ
ρη

σι
μο

πο
ιήσ

τε 
απ

οκ
λε

ισ
τικ

ά 
απ

αλ
ό π

αν
ί κ

αι
 νε

ρό
.

Απ
οσ

τρ
αγ

γίσ
τε 

τη
 δε

ξα
με

νή
 π

ριν
 τη

 με
τα

φο
ρά

 κα
ι/ή

 τη
ν α

πο
θή

κε
υσ

η σ
ε θ

ερ
μο

κρ
ασ

ίες
 κά

τω
 τη

ς ψ
ύξ

ης
.

Σβ
ήν

ετε
 π

άν
τα

 το
 λο

υτ
ρό

 κα
ι α

πο
συ

νδ
έσ

τε 
τη

ν τ
άσ

η τ
ρο

φο
δο

σί
ας

 α
πό

 τη
ν π

ηγ
ή τ

ρο
φο

δο
σί

ας
 π

ριν
 

τη
 με

τα
κίν

ησ
η ή

 το
 σ

έρ
βις

 κα
ι τ

ις 
δια

δικ
ασ

ίες
 σ

υν
τή

ρη
ση

ς. 
Για

 σ
έρ

βις
 κα

ι ε
πι

σκ
ευ

ές
 α

πε
υθ

υν
θε

ίτε
 σ

ε 
εξε

ιδι
κε

υμ
έν

ο τ
εχ

νικ
ό.

Με
τα

φέ
ρε

τε 
το

 λο
υτ

ρό
 με

 π
ρο

σο
χή

. Ξ
αφ

νικ
ά 

τρ
αν

τά
γμ

ατ
α 

ή π
τώ

σε
ις 

εν
δέ

χε
τα

ι ν
α 

πρ
οκ

αλ
έσ

ει 
βλ

άβ
ες

 σ
τα

 
εξα

ρτ
ήμ

ατ
α.

Ο 
χρ

ήσ
τη

ς φ
έρ

ει 
τη

ν ε
υθ

ύν
η γ

ια
 το

ν κ
αθ

αρ
ισ

μό
 ή 

τη
ν α

πο
λύ

μα
νσ

η, 
εφ

όσ
ον

 υπ
άρ

ξει
 δι

αρ
ρο

ή ε
πι

κίν
δυ

νω
ν 

υλ
ικώ

ν. 
 Σ

υμ
βο

υλ
ευ

τεί
τε 

το
ν κ

ατ
ασ

κε
υα

στ
ή γ

ια
 το

ν κ
αθ

αρ
ισ

μό
 κα

ι/ή
 τη

 σ
υμ

βα
τό

τη
τα

 τω
ν κ

αθ
αρ

ισ
τικ

ών
.

EL

Η 
ετι

κέ
τα

 α
υτ

ή δ
ηλ

ών
ει 

ότ
ι χ

ρη
σι

μο
πο

ιεί
τα

ι ε
ύφ

λε
κτ

ο ψ
υκ

τικ
ό.



Αν
 το

 λο
υτ

ρό
 π

ρέ
πε

ι ν
α 

με
τα

φε
ρθ

εί 
κα

ι/ή
 να

 α
πο

θη
κε

υτ
εί 

σε
 χα

μη
λή

 θε
ρμ

οκ
ρα

σί
α,

 θα
 π

ρέ
πε

ι ν
α 

απ
οσ

τρ
αγ

γισ
τεί

 κα
ι ν

α 
εκ

πλ
υθ

εί 
με

 ερ
γα

στ
ηρ

ια
κό

 με
ίγμ

α 
γλ

υκ
όλ

ης
/νε

ρο
ύ, 

50
/50

.
Η 

θέ
ση

 εκ
τό

ς λ
ειτ

ου
ργ

ία
ς θ

α 
πρ

έπ
ει 

να
 εκ

τελ
είτ

αι
 α

πό
 εξ

ειδ
ικε

υμ
έν

ο π
ρο

μη
θε

υτ
ή μ

ε τ
η χ

ρή
ση

 
πι

στ
οπ

οιη
μέ

νο
υ ε

ξο
πλ

ισ
μο

ύ. 
Ό

λο
ι ο

ι κ
αν

ον
ισ

μο
ί ε

ν ι
σχ

ύ θ
α 

πρ
έπ

ει 
να

 τη
ρο

ύν
τα

ι.
Οι

 δι
αδ

ικα
σί

ες
 εγ

κα
τά

στ
ασ

ης
, λ

ειτ
ου

ργ
ία

ς ή
 σ

υν
τή

ρη
ση

ς ε
κτ

ός
 α

πό
 εκ

είν
ες

 π
ου

 π
ερ

ιγρ
άφ

ον
τα

ι 
στ

ο ε
γχ

ειρ
ίδι

ο ε
νδ

έχ
ετα

ι ν
α 

πρ
οκ

αλ
έσ

ου
ν ε

πι
κίν

δυ
νε

ς κ
ατ

ασ
τά

σε
ις 

κα
ι α

κύ
ρω

ση
 τη

ς ε
γγ

ύη
ση

ς τ
ου

 
κα

τα
σκ

ευ
ασ

τή
.

Για
 τα

 λο
υτ

ρά
 S

ah
ar

a μ
ε μ

εμ
ον

ωμ
έν

ου
ς κ

υκ
λο

φο
ρη

τές
 εμ

βύ
θισ

ης
, χ

ρη
σι

μο
πο

ιήσ
τε 

το
 π

ερ
ικό

χλ
ιο 

κα
ι τ

ο 
πα

ξιμ
άδ

ι π
ου

 π
αρ

έχ
ον

τα
ι γ

ια
 να

 α
σφ

αλ
ίσ

ετε
 το

ν ι
μά

ντ
α 

γε
ίω

ση
ς σ

το
 ά

νω
 μέ

ρο
ς τ

ης
 με

τα
λλ

ική
ς δ

εξα
με

νή
ς.

Πο
τέ 

μη
ν λ

ειτ
ου

ργ
είτ

ε τ
ο λ

ου
τρ

ό χ
ωρ

ίς 
τω

ν κ
υκ

λο
φο

ρη
τή

 εμ
βύ

θισ
ης

.

Μη
 σ

υν
αρ

μο
λο

γε
ίτε

 το
ν κ

υκ
λο

φο
ρη

τή
 εμ

βύ
θισ

ης
 α

ντ
ίσ

τρ
οφ

α.
 Τ

ο κ
αλ

ώδ
ιο 

γρ
αμ

μή
ς μ

πο
ρε

ί ν
α 

έρ
θε

ι σ
ε 

επ
αφ

ή μ
ε τ

ο υ
γρ

ό τ
ης

 δε
ξα

με
νή

ς.

Δι
αυ

γή
 λο

υτ
ρά

 α
κρ

υλ
ικο

ύ κ
αι

 οξ
ειδ

ίου
 π

ου
 π

ολ
υπ

ρο
πυ

λε
νίο

υ (
PP

O)
 χρ

ησ
ιμο

πο
ιού

ντ
αι

 μό
νο

 με
 νε

ρό
.

Ρυ
θμ

ίσ
τε 

το
 λο

γισ
μικ

ό τ
ου

 λο
υτ

ρο
ύ ώ

στ
ε ν

α 
συ

μφ
ων

εί 
με

 το
 υγ

ρό
 π

ου
 χρ

ησ
ιμο

πο
ιεί

τα
ι.

Εγ
κα

τά
στ

ασ
η 

γι
α 

το
υς

 κ
υκ

λο
φ

ορ
ητ

ές
 λ

ου
τρ

ού
 A

rc
tic

, G
la

ci
er

 κ
αι

 S
ah

ar
a:

Βε
βα

ιω
θε

ίτε
 ότ

ι τ
α 

ηλ
εκ

τρ
ικά

 κα
λώ

δια
 δε

ν έ
ρχ

ον
τα

ι σ
ε ε

πα
φή

 με
 τι

ς υ
δρ

αυ
λικ

ές
 σ

υν
δέ

σε
ις 

ή τ
ις 

σω
λη

νώ
σε

ις.
Για

 π
αγ

ωμ
έν

α 
λο

υτ
ρά

, τ
οπ

οθ
ετή

στ
ε τ

ο θ
ωρ

ακ
ισ

μέ
νο

 κα
λώ

διο
 R

J4
5 μ

ετα
ξύ

 το
υ κ

υκ
λο

φο
ρη

τή
 εμ

βύ
θισ

ης
 

κα
ι τ

ων
 σ

υν
δε

τώ
ν τ

ου
 λο

υτ
ρο

ύ R
J4

5 (
πα

ρό
μο

ιο 
με

 το
 E

the
rn

et)
. Α

υτ
ό ε

ίνα
ι α

πα
ρα

ίτη
το

 γι
α 

τη
 σ

ωσ
τή

 
λε

ιτο
υρ

γία
.

Για
 π

αγ
ωμ

έν
α 

λο
υτ

ρά
, ε

γκ
ατ

ασ
τή

στ
ε τ

ο κ
ορ

δό
νι 

τρ
οφ

οδ
οσ

ία
ς α

πό
 το

ν σ
υν

δέ
τη

 σ
το

 π
ίσ

ω 
μέ

ρο
ς τ

ου
 

ελ
εγ

κτ
ή, 

Α 
στ

ο σ
υν

δέ
τη

 σ
το

 π
ίσ

ω 
μέ

ρο
ς τ

ου
 π

αγ
ωμ

έν
ου

 λο
υτ

ρο
ύ Β

. Σ
υν

δέ
στ

ε τ
ο κ

αλ
ώδ

ιο 
ρε

ύμ
ατ

ος
 C

, σ
ε 

γε
ιω

μέ
νη

 έξ
οδ

ο ι
σχ

ύο
ς.

Για
 π

αγ
ωμ

έν
α 

λο
υτ

ρά
, π

οτ
έ μ

η σ
υν

δέ
ετε

 τη
ν ε

ίσ
οδ

ο ι
σχ

ύο
ς τ

ου
 ελ

εγ
κτ

ή Α
 σ

τη
ν έ

ξο
δο

 ισ
χύ

ος
. Π

οτ
έ μ

ην
 

συ
νδ

έε
τε 

τη
ν έ

ξο
δο

 ισ
χύ

ος
 Β

 σ
ε ο

τιδ
ήπ

οτ
ε ά

λλ
ο ε

κτ
ός

 α
πό

 κυ
κλ

οφ
ορ

ητ
ή ε

μβ
ύθ

ισ
ης

.
Για

 μη
-π

αγ
ωμ

έν
α 

λο
υτ

ρά
, σ

υν
δέ

στ
ε τ

ο κ
αλ

ώδ
ιο 

τρ
οφ

οδ
οσ

ία
ς τ

ου
 λο

υτ
ρο

ύ C
, σ

ε γ
ειω

μέ
νη

 έξ
οδ

ο ι
σχ

ύο
ς.

Οι
 υδ

ρα
υλ

ικέ
ς σ

ωλ
ην

ώσ
εις

 εξ
ωτ

ερ
ική

ς κ
υκ

λο
φο

ρία
ς β

ρίσ
κο

ντ
αι

 σ
το

 π
ίσ

ω 
μέ

ρο
ς τ

ου
 κυ

κλ
οφ

ορ
ητ

ή 
εμ

βύ
θισ

ης
. 

 εί
να

ι η
 επ

ισ
τρ

οφ
ή ρ

οή
ς α

πό
 τη

ν ε
ξω

τερ
ική

 εφ
αρ

μο
γή

. 
 εί

να
ι η

 ρο
ή ε

ξό
δο

υ 
στ

ην
 εξ

ωτ
ερ

ική
 εφ

αρ
μο

γή
 (π

λε
υρ

ά 
πα

ρο
χή

ς).
 Ο

ι σ
υν

δέ
σε

ις 
είν

αι
 16

 m
m 

O.
D.

 Α
φα

ιρέ
στ

ε τ
α 

πα
ξιμ

άδ
ια

 
κα

ι τ
ις 

πλ
άκ

ες
 σ

υν
έν

ωσ
ης

 γι
α 

να
 το

πο
θε

τή
σε

τε 
ακ

ίδε
ς σ

ωλ
ήν

ων
 κα

ι σ
φι

γκ
τή

ρε
ς 8

 m
m 

ή 1
2 m

m 
πο

υ 
πα

ρέ
χο

ντ
αι

 μα
ζί 

με
 το

ν κ
υκ

λο
φο

ρη
τή

.
Για

 τη
ν α

πο
φυ

γή
 βλ

αβ
ών

 σ
τα

 υδ
ρα

υλ
ικά

 το
υ κ

υκ
λο

φο
ρη

τή
, χ

ρη
σι

μο
πο

ιήσ
τε 

έν
α 

κλ
ειδ

ί 1
9 m

m 
κα

τά
 τη

ν 
αφ

αί
ρε

ση
/εγ

κα
τά

στ
ασ

η τ
ων

 εξ
ωτ

ερ
ικώ

ν σ
υν

δέ
σε

ων
.

R
J4

5

R
J4

5

A

B
 

C
 

Λ
ω

ρί
δα

 
γε

ίω
ση

ς
C

 



Ku
i m

ist
ah

es
 ju

hi
se

d 
ei 

ol
e a

ru
sa

ad
av

ad
, s

iis
 en

ne
 jä

tk
am

ist
 va

ad
ak

e k
as

ut
us

ju
he

nd
it 

võ
i v

õt
ke

 
m

eie
ga

 ü
he

nd
us

t.

O
hu

tu
s,

 k
õi

k 
to

ot
ed

:

D
A

N
G

E
R

 tä
his

tab
 ot

se
st 

oh
tlik

ku
 ol

uk
or

da
, m

ille
le 

täh
ele

pa
nu

 pö
ör

am
ata

 jä
tm

ine
 võ

ib 
põ

hju
sta

da
 su

rm
a v

õi 
tõs

ise
 vi

ga
stu

se
. 

W
A

R
N

IN
G

 tä
his

tab
 po

ten
tsi

aa
lse

lt o
htl

ikk
u o

luk
or

da
, m

ille
le 

täh
ele

pa
nu

 pö
ör

am
ata

 jä
tm

ine
 võ

ib 
põ

hju
sta

da
 su

rm
a v

õi 
tõs

ise
 vi

ga
stu

se
.

C
A

U
T

IO
N

 tä
his

tab
 po

ten
tsi

aa
lse

lt o
htl

ikk
u o

luk
or

da
, m

ille
le 

täh
ele

pa
nu

 pö
ör

am
ata

 jä
tm

ine
 

võ
ib 

põ
hju

sta
da

 vä
iks

em
a v

õi 
ke

sk
mi

se
 ra

sk
us

eg
a v

iga
stu

se
. S

ed
a k

as
uta

tak
se

 ka
 oh

tlik
us

t te
ge

vu
se

st 
ho

iat
am

ise
ks

. 

 et
ten

äh
tud

 ka
su

taj
a h

oia
tam

ise
ks

 rin
glu

sp
um

ba
 ko

rp
us

es
 ol

ev
as

t is
ole

er
im

ata
 "o

htl
iku

st 
pin

ge
st"

. 
Pi

ng
e t

ug
ev

us
 on

 pi
isa

v e
lek

tril
öö

gi 
tek

ita
mi

se
ks

.

 tä
his

tab
 ku

um
ad

e p
ind

ad
e o

lem
as

olu
.

 tä
his

tab
 ka

su
tus

juh
en

di 
va

ata
mi

se
 va

jad
us

t.

Är
ge

 ka
su

tag
e v

as
iva

nn
i s

ter
iils

ete
 se

ad
me

ten
a v

õi 
pa

tsi
en

dig
a ü

he
nd

ata
va

te 
se

ad
me

ten
a. 

Lis
ak

s 
ee

lne
va

le,
 ei

  o
le 

ve
siv

an
n e

tte
nä

htu
d k

as
uta

mi
se

ks
 I, 

II v
õi 

III 
kla

ss
i o

htl
ike

s r
ak

en
du

ste
s v

as
tav

alt
 N

EC
 

nõ
ue

tel
e.

Är
ge

 ku
na

gi 
pa

igu
tag

e v
es

iva
nn

i ü
lem

ää
ra

se
 ku

um
us

eg
a j

a n
iis

ku
se

ga
 ko

hta
de

ss
e v

õi 
ke

sk
ko

nd
ad

es
se

 võ
i 

sö
öv

ita
va

te 
ma

ter
jal

ide
 lä

he
da

le.
 V

aa
da

ke
 tö

öp
ar

am
ee

tre
id 

ka
su

tus
juh

en
dis

t.

En
ne

 kä
ivi

tam
ist

 jä
tke

 ja
hu

tat
av

ad
 ve

siv
an

nid
 pü

sti
se

ss
e a

se
nd

iss
e t

oa
tem

pe
ra

tuu
ril 

(~
25

°C
) 2

4-
ks

 tu
nn

iks
.   

Se
e t

ag
ab

 m
ää

rd
eõ

li v
oo

lam
ise

 ta
ga

si 
ko

mp
re

ss
or

iss
e.

Üh
en

da
ge

 ve
siv

an
n n

õu
ete

ko
ha

se
lt m

aa
nd

atu
d s

ein
ap

ist
iku

ga
.

Ve
siv

an
ni 

tag
ao

sa
s a

su
v k

on
tuu

rik
ait

se
 ei

 ol
e e

tte
nä

htu
d s

ea
dm

e t
oit

ev
õr

gu
st 

lah
tiü

he
nd

am
ise

ks
.

Ka
su

tag
e r

ing
lus

pu
mp

a a
inu

lt k
aa

sa
so

lev
a t

oit
eju

htm
eg

a. 
Ku

i ri
ng

lus
pu

mb
a t

oit
eju

he
t k

as
uta

tak
se

 
toi

tev
õr

gu
st 

lah
tiü

he
nd

am
ise

ks
, s

iis
 pe

ab
 ol

em
a k

og
u a

eg
 lih

tsa
lt j

uu
rd

ep
ää

se
tav

.

Ve
en

du
ge

, e
t e

lek
trij

uh
tm

ed
 ei

 pu
utu

 ko
kk

u t
or

uü
he

nd
us

teg
a v

õi 
tor

ud
eg

a. 

O
lu

lis
ed

 o
hu

tu
sj

uh
is

ed
 

La
bo

ra
to

or
iu

m
i v

es
iv

an
ni

d
Äg

e k
un

ag
i ra

ke
nd

ag
e v

õr
gu

pin
ge

t v
es

iva
nn

i m
ist

ah
es

 an
dm

es
ide

üh
en

du
ste

le.

Ve
en

du
ge

, e
t k

as
uta

tav
ad

 to
ru

d v
as

tav
ad

 m
ak

sim
aa

lse
tel

e t
em

pe
ra

tuu
ri j

a s
ur

ve
 nõ

ue
tel

e.

En
ne

 kä
ivi

tam
ist

 ve
en

du
ge

, e
t k

õik
 el

ek
triü

he
nd

us
ed

 ja
 va

jad
us

el 
ka

 an
dm

es
ide

üh
en

du
se

d, 
on

 te
os

tat
ud

 
nõ

ue
tek

oh
as

elt
.

Ka
su

tat
av

ad
 ja

hu
tus

ain
ed

 on
 õh

us
t r

as
ke

ma
d n

ing
 tõ

rju
va

d l
ek

ke
 ko

rra
l õ

hu
 vä

lja
 ni

ng
 võ

iva
d p

õh
jus

tad
a 

me
ele

mä
rku

se
 ka

du
. L

ek
kiv

a j
ah

utu
sa

ine
ga

 ko
kk

up
uu

tum
ine

 põ
hju

sta
b n

ah
ap

õle
tus

i. L
isa

tea
be

ks
 

ka
su

tat
av

a j
ah

utu
sa

ine
 ko

hta
 va

ad
ak

e r
ing

lus
pu

mb
a a

nd
me

pla
ati

 ja
 to

otj
a k

õig
e h

ilis
em

at 
oh

utu
sk

aa
rti 

(S
DS

, M
SD

S,
 E

L o
hu

tus
ka

ar
t).

Ve
en

du
ge

, e
t m

ah
uti

 kõ
ik 

tüh
jen

du
sa

va
d o

n s
ule

tud
 ni

ng
 to

ru
üh

en
du

se
d o

n k
ind

lal
t k

inn
i. E

nn
e v

es
iva

nn
i 

täi
tm

ist
 ve

en
du

ge
, e

t s
ee

 on
 tä

ies
ti p

uh
as

.

Ma
ha

vo
ola

mi
se

 är
ah

oid
mi

se
ks

 as
eta

ge
 m

ah
uti

d v
es

iva
nn

i e
nn

e v
es

iva
nn

i tä
itm

ist
.

So
oje

nd
am

ise
l õ

lia
lus

el 
ve

de
lik

ud
 pa

isu
va

d. 
Vä

ltig
e m

ah
uti

 ül
etä

itm
ist

.

Ka
su

tag
e a

inu
lt k

as
utu

sju
he

nd
is 

kir
jel

da
tud

 he
ak

sk
iid

etu
d v

ed
eli

kk
e. 

Mu
ud

e v
ed

eli
ke

 ka
su

tam
ine

 m
uu

da
b 

ga
ra

nti
i k

eh
tet

uk
s. 

Är
ge

 ku
na

gi 
ka

su
tag

e 1
00

%
-st

 gl
ük

oo
li.

Ku
i k

as
uta

te 
üle

 80
°C

 ve
tt, 

sii
s j

älg
ige

 tä
he

lep
an

eli
ku

lt v
ed

eli
ku

 ta
se

t, v
aja

du
se

l li
sa

ge
 ve

de
lik

ku
 ju

ur
de

. S
ee

 
võ

ib 
põ

hju
sta

da
 au

ru
 te

ke
t.

Ve
si/

glü
ko

ol 
se

gu
de

 ko
rra

l o
n v

aja
 lis

ad
a p

uh
as

t v
ett

, v
as

tas
el 

juh
ul 

su
ur

en
eb

 gl
ük

oo
li s

isa
ldu

s, 
mi

s t
oo

b 
ka

as
a s

uu
re

ma
 vi

sk
oo

ss
us

e j
a m

itte
nõ

ue
tek

oh
as

e t
oim

im
ise

.

Ve
es

t e
rin

ev
ate

 he
ak

sk
iid

etu
d v

ed
eli

ke
 ka

su
tam

ise
l v

õi 
ho

old
us

e k
or

ra
l, k

us
 on

 tõ
en

äo
lin

e k
ok

ku
pu

ud
e 

ve
de

lik
eg

a, 
va

ad
ak

e o
hu

tus
nõ

ue
te 

jär
gim

ise
ks

 to
otj

a o
hu

tus
ka

ar
ti (

SD
S,

 M
SD

S,
 E

L o
hu

tus
ka

ar
t).

Ve
en

du
ge

, e
t v

ed
eli

k e
i te

kit
a m

ür
gis

eid
 ga

as
e. 

Ka
su

tam
ise

 aj
al 

võ
iva

d v
ed

eli
ku

 ko
ha

le 
tek

kid
a t

ule
oh

tik
ud

 
ga

as
id.

Et
üle

en
glü

ko
oli

 ja
 ve

e k
as

uta
mi

se
l k

on
tro

llig
e r

eg
ula

ar
se

lt v
ed

eli
ku

 ko
nts

en
tra

tsi
oo

ni 
ja 

pH
-ta

se
t. 

Ko
nts

en
tra

tsi
oo

ni 
ja 

pH
-ta

se
me

 m
uu

tus
ed

 võ
iva

d m
õju

tad
a s

üs
tee

mi
 to

im
im

ist
.

Ve
en

du
ge

, e
t te

mp
er

atu
ur

ika
its

e v
älj

alü
lita

mi
sp

un
kt 

on
 se

ad
ist

atu
d m

ad
ala

ma
le,

 ku
i v

ali
tud

 so
oju

sk
an

dja
 

ve
de

lik
u s

ütt
im

isp
un

kt.

Kõ
ige

 kõ
rg

em
 tö

öte
mp

er
atu

ur
 va

sta
va

lt E
N 

61
01

0 (
IE

C 
10

10
) s

tan
da

rd
ile

 pe
ab

 ol
em

a s
ea

dis
tat

ud
 25

°C
 

võ
rra

 m
ad

ala
ma

le 
tas

em
ele

, k
ui 

on
 ve

ev
an

ni 
ve

de
lik

u s
ütt

im
isp

un
kt.

Ve
en

du
ge

, e
t v

ed
eli

k o
n e

nn
e k

äs
itle

mi
st 

võ
i v

älj
ala

sk
mi

st 
oh

utu
l te

mp
er

atu
ur

il (
all

a 4
0°

C)
.

Är
ge

 ka
su

tag
e k

un
ag

i k
ah

jus
tat

ud
 võ

i le
kk

iva
t s

ea
de

t v
õi 

ka
hju

sta
tud

 to
ite

juh
tm

eg
a s

ea
de

t.

Är
ge

 ka
su

tag
e v

es
iva

nn
i k

un
ag

i il
ma

 ve
de

lik
uta

 m
ah

uti
ga

. 

Är
ge

 ka
su

tag
e v

es
iva

nn
i v

õi 
lis

ag
e v

ed
eli

kk
u e

em
ald

atu
d p

an
ee

lid
eg

a m
ah

uti
ss

e.

Är
ge

 pu
ha

sta
ge

 ve
siv

an
ni 

lah
us

tite
ga

, k
as

uta
ge

 pe
hm

et 
lap

pi 
ja 

ve
tt.

ET

Se
e m

är
gis

 nä
ita

b t
ule

oh
tlik

u k
ülm

utu
sa

ge
ns

i k
as

uta
mi

st.



Tü
hje

nd
ag

e m
ah

uti
 en

ne
 tr

an
sp

or
tim

ist
 ja

/võ
i e

nn
e l

ad
us

tam
ist

 kü
lm

um
ist

em
pe

ra
tuu

ri l
äh

ed
al 

võ
i s

ell
es

t 
all

po
ol.

En
ne

 se
ad

me
 lii

gu
tam

ist
 võ

i m
ist

ah
es

 ho
old

us
töö

de
 lä

biv
iim

ist
 lü

lita
ge

 ve
siv

an
n a

lat
i v

älj
a j

a ü
he

nd
ag

e l
ah

ti 
toi

tev
õr

gu
st.

 H
oo

lda
mi

se
l ja

 re
mo

nd
i k

or
ra

l p
öö

rd
ug

e k
og

em
us

teg
a t

eh
nik

u p
oo

le.

Ve
siv

an
ni 

tra
ns

po
rtim

ise
l o

lge
 er

iti 
ett

ev
aa

tlik
ud

. O
ota

ma
tud

 põ
ru

tus
ed

 ja
 ku

kk
um

ise
d v

õiv
ad

 ka
hju

sta
da

 
se

ad
me

 ko
mp

on
en

te.

Ku
i m

ah
av

oo
lan

ud
 m

ate
rja

l o
n o

htl
ik,

 si
is 

va
stu

tab
 de

sin
fits

ee
rim

ise
 ee

st 
ka

su
taj

a. 
De

sin
fits

ee
rim

ise
 ja

 
pu

ha
stu

sa
ine

te 
so

biv
us

e o
sa

s v
õtk

e ü
he

nd
us

t to
otj

ag
a.

Ku
i v

es
iva

nn
i o

n v
aja

 tr
an

sp
or

tid
a j

a/v
õi 

lad
us

tad
a m

ad
ala

te 
tem

pe
ra

tuu
rid

e t
ing

im
us

tes
, s

iis
 tu

leb
 se

e 
tüh

jak
s l

as
ta 

nin
g s

ee
jär

el 
lop

uta
da

 la
bo

ris
 ka

su
tat

av
a g

lük
oo

li/v
ee

 50
/50

 se
gu

ga
. 

Ka
su

tus
es

t e
em

ald
am

ise
l p

öö
rd

ug
e s

er
tifi

tse
er

itu
d s

ea
dm

eid
 ka

su
tav

a k
og

em
us

teg
a e

tte
võ

tte
 po

ole
. 

Jä
rg

ige
 kõ

iki
 ke

hti
va

id 
ee

sk
irju

.

Ka
su

tus
juh

en
dis

 ki
rje

lda
ma

ta 
pa

iga
lda

mi
s-,

 tö
öta

mi
s- 

võ
i h

oo
ldu

sp
ro

tse
du

ur
id 

võ
iva

d k
aa

sa
 tu

ua
 oh

tlik
u 

olu
ko

rra
 ni

ng
 m

uu
da

va
d g

ar
an

tii 
ke

hte
tuk

s.

Sa
ha

ra
 ve

siv
an

nid
e j

a e
ra

ldi
ss

eis
va

te 
im

me
rsi

oo
nr

ing
lus

pu
mp

ad
e k

or
ra

l k
as

uta
ge

  m
aa

nd
us

rib
a 

kin
nit

am
ise

ks
 m

eta
llm

ah
uti

 pe
ale

 ka
as

as
ole

va
t m

utr
it j

a s
eib

i.

Är
ge

 ku
na

gi 
ka

su
tag

e e
em

ald
atu

d i
mm

er
sio

on
rin

glu
sp

um
ba

ga
 ve

siv
an

ni.

Är
ge

 pa
iga

lda
ge

 im
me

rsi
oo

nr
ing

lus
pu

mp
a t

ag
ur

pid
i; j

uh
e v

õib
 pu

ud
uta

da
 ve

de
lik

u m
ah

uti
t.

Lä
bip

ais
tva

id 
ak

rü
üli

st 
ja 

po
lüf

en
üle

en
ok

sii
dis

t (
PP

O)
 ve

siv
an

ne
 on

 lu
ba

tud
 ka

su
tad

a a
inu

lt v
ee

ga
.

Se
ad

ist
ag

e v
es

iva
nn

i ta
rkv

ar
a v

as
tav

alt
 ka

su
tat

av
ale

 ve
de

lik
ule

.

A
rc

tic
, G

la
ci

er
 ja

 S
ah

ar
a 

ve
si

va
nn

i r
in

gl
us

pu
m

pa
de

 p
ai

ga
ld

am
in

e:

Ve
en

du
ge

, e
t e

lek
trij

uh
tm

ed
 ei

 pu
utu

ks
 ko

kk
u m

ist
ah

es
 to

ru
üh

en
du

ste
ga

 võ
i v

oo
lik

ute
ga

.

Pa
iga

lda
ge

 ja
hu

tus
eg

a v
es

iva
nn

ide
le 

tar
ne

ko
mp

lek
tis

 ol
ev

 R
J4

5 v
ar

jes
tat

ud
 ju

he
 im

me
rsi

oo
nr

ing
lus

pu
mb

a 
ja 

ve
siv

an
ni 

RJ
45

 pi
sti

ku
te 

va
he

le 
(sa

rn
an

e E
the

rn
et 

üh
en

du
se

ga
). 

Se
e o

n v
aja

lik
 nõ

ue
tek

oh
as

e t
öö

tam
ise

 
tag

am
ise

ks
.

Pa
iga

lda
ge

 ja
hu

tus
eg

a v
es

iva
nn

ide
le 

toi
tej

uh
e k

on
tro

lle
ri A

 ta
ga

os
as

 as
uv

as
t p

ist
iku

st 
ku

ni 
jah

utu
se

ga
 

ve
siv

an
ni 

tag
ao

sa
s a

su
va

 pi
sti

ku
ni 

B.
 Ü

he
nd

ag
e v

es
iva

nn
i to

ite
juh

e C
 m

aa
nd

us
eg

a s
ein

ap
ist

iku
ga

. 

Är
ge

 ku
na

gi 
üh

en
da

ge
 ja

hu
tus

eg
a v

es
iva

nn
ide

 ko
ntr

oll
er

i to
ite

sis
en

dit
 A

, to
ite

vä
lju

nd
iga

. Ü
he

nd
ag

e 
toi

tev
älj

un
d B

 al
ati

 ai
nu

lt i
mm

er
sio

on
rin

glu
sp

um
ba

ga
.

Üh
en

da
ge

 ja
hu

tus
eta

 ve
siv

an
ni 

toi
tej

uh
e C

 m
aa

nd
us

eg
a s

ein
ap

ist
iku

ga
.

Vä
lis

e r
ing

lus
e t

or
uü

he
nd

us
ed

 as
uv

ad
 im

me
rsi

oo
nr

ing
lus

pu
mb

a t
ag

ao
sa

s. 
 ta

ga
stu

sv
oo

l v
äli

se
st 

se
ad

me
st.

 
 vä

lja
vo

ol 
vä

lis
es

se
 se

ad
me

ss
e (

toi
tep

oo
l). 

Üh
en

du
se

d 1
6 m

m 
vä

lis
läb

im
õõ

du
ga

. 
Ri

ng
lus

pu
mb

a t
ar

ne
ko

mp
lek

tis
 ol

ev
ate

 8 
mm

 ja
 12

 m
m 

vo
oli

ku
te 

kin
nit

us
ots

iku
te 

pa
iga

lda
mi

se
ks

 
ee

ma
lda

ge
 ül

em
utr

id 
ja 

pla
ad

id.

Ri
ng

lus
pu

mb
a t

or
us

tik
u k

ah
jus

tam
ise

 är
ah

oid
mi

se
ks

 ka
su

tag
e v

äli
ste

 üh
en

du
ste

 ee
ma

lda
mi

se
l/

pa
iga

lda
mi

se
l 1

9 m
m 

sil
mu

sv
õti

t.

R
J4

5

R
J4

5

A

B
 

C
 

M
aa

nd
us

 
rib

a
C

 



Jo
s n

äm
ä o

hj
ee

t e
ivä

t o
le 

se
lvi

ä, 
vii

tta
a o

hj
ek

irj
aa

n 
ta

i o
ta

 m
eih

in
 yh

te
yt

tä
 en

ne
n 

ku
in

 ja
tk

at
 

et
ee

np
äin

.

Tu
rv

al
lis

uu
s,

 k
ai

kk
i t

uo
tte

et
:

D
A

N
G

E
R

 os
oit

taa
 vä

litö
ntä

 va
ar

ati
lan

ne
tta

, jo
ka

 jo
hta

a k
uo

lem
aa

n t
ai 

va
ka

va
an

 
lou

kk
aa

ntu
mi

se
en

, e
lle

i s
itä

 vä
lte

tä.
 

W
A

R
N

IN
G

 os
oit

taa
 po

ten
tia

ali
se

n v
aa

ra
tila

nte
en

, jo
ka

 vo
i jo

hta
a k

uo
lem

aa
n t

ai 
va

ka
va

an
 

lou
kk

aa
ntu

mi
se

en
, e

lle
i s

itä
 vä

lte
tä.

C
A

U
T

IO
N

 os
oit

taa
 po

ten
tia

ali
se

n v
aa

ra
tila

nte
en

, jo
ka

 sa
att

aa
 ai

he
utt

aa
 pi

en
en

 ta
i k

oh
tal

ais
en

 
va

mm
an

, e
lle

i s
itä

 vä
lte

tä.
 S

itä
 kä

yte
tää

n v
ar

oit
tam

aa
n m

yö
s v

aa
ra

llis
ist

a t
av

ois
ta.

 

 ta
rko

ite
ttu

 va
ro

itta
ma

an
 kä

ytt
äjä

ä e
ris

täm
ätt

öm
äs

tä 
"v

aa
ra

llis
es

ta 
jän

nit
tee

stä
" k

ier
toj

är
jes

tel
mä

n 
ko

tel
on

 si
sä

llä
. J

än
nit

tee
n v

oim
ak

ku
us

 on
 m

er
kit

täv
ä s

äh
kö

isk
uv

aa
ra

n a
ihe

utt
am

ise
ks

i.

 os
oit

taa
 ku

um
ien

 pi
nto

jen
 pa

ika
lla

olo
a.

 os
oit

taa
 oh

jek
irja

n l
uk

em
ise

en
 lii

tty
vä

ä v
elv

oit
us

ta.

Äl
ä k

äy
tä 

ha
ud

ett
a s

ter
iili

nä
 va

ru
ste

en
a t

ai 
po

tila
as

ee
n y

hd
ist

ett
yn

ä. 
Ha

ud
ett

a e
i o

le 
su

un
nit

elt
u 

kä
yte

ttä
vä

ks
i  N

ati
on

al 
El

ec
tric

al 
Co

de
 -s

ää
ntö

jen
 m

uk
ais

es
ti I

, II
 ta

i II
I lu

ok
an

 til
ois

sa
.

Äl
ä k

os
ka

an
 si

joi
ta 

ha
ud

ett
a p

aik
ka

an
 ta

i y
mp

är
ist

öö
n j

os
sa

 es
iin

tyy
 lii

all
ist

a k
uu

mu
utt

a, 
ko

ste
utt

a t
ai 

sy
öv

ytt
äv

iä 
ma

ter
iaa

lej
a. 

Vi
itta

a k
äy

ttö
oh

jee
se

en
 kä

ytt
öp

ar
am

etr
ejä

 va
rte

n.

Jä
tä 

jää
hd

yte
tyt

 ha
ute

et 
py

sty
as

en
too

n h
uo

ne
läm

pö
tila

an
 (~

25
 °C

) 2
4 t

un
nik

si 
en

ne
n n

iid
en

 kä
yn

nis
tys

tä.
 

Tä
mä

 ta
ka

a v
oit

elu
ölj

yn
 pa

luu
n k

om
pr

es
so

riin
.

Lii
tä 

ha
ud

e m
aa

do
ite

ttu
un

 pi
sto

ra
sia

an
.

Ha
ute

en
 ta

ka
na

 ol
ev

aa
 pi

irin
 su

oju
sta

 ei
 ol

e t
ar

ko
ite

ttu
 kä

yte
ttä

vä
ks

i ir
tik

ytk
en

täv
äli

ne
en

ä.

Kä
yn

nis
tä 

kie
rto

eli
n k

äy
ttä

mä
llä

 va
in 

va
ru

stu
ks

iin
 ku

ulu
va

n v
er

kk
ojo

hto
a. 

Jo
s k

ier
toe

lim
en

 vi
rta

joh
toa

 
kä

yte
tää

n i
rtik

ytk
en

täl
ait

tee
na

, s
iih

en
 on

 pä
äs

täv
ä a

ina
 he

lpo
sti

.

Va
rm

ist
a, 

ett
eiv

ät 
sä

hk
öjo

hd
ot 

pä
äs

e k
os

ke
tuk

sii
n p

utk
ist

oje
n j

a n
iid

en
 lii

ttim
ien

 ka
ns

sa
.

Äl
ä k

os
ka

an
 ky

tke
 ve

rkk
ojä

nn
ite

ttä
 ha

ute
en

 yh
tey

sli
ito

ks
iin

.

O
le

nn
ai

se
t t

ur
va

oh
je

et
La

bo
ra

to
rio

 h
au

te
et

Va
rm

ist
a, 

ett
ä v

ali
ttu

 pu
tki

sto
 tä

ytt
ää

 lä
mp

öti
lal

le 
ja 

pa
ine

ell
e a

se
tet

ut 
en

im
mä

isv
aa

tim
uk

se
t.

Va
rm

ist
a e

nn
en

 kä
yn

nis
tys

tä,
 et

tä 
ka

ikk
i s

äh
kö

- ja
 yh

tey
sli

ito
ks

et,
 jo

s s
ov

ell
ett

av
iss

a, 
on

 te
hty

.

Kä
yte

tyt
 jä

äh
dy

tys
ain

ee
t o

va
t il

ma
an

 ve
rra

ttu
na

 pa
ina

va
mp

ia,
 ja

 jo
s v

uo
toa

 es
iin

tyy
, s

e k
or

va
a h

ap
en

 
aih

eu
tta

ma
lla

 ta
jun

 m
en

ett
äm

ise
n. 

Ko
sk

etu
s v

uo
tav

aa
n j

ää
hd

yty
sa

ine
es

ee
n a

ihe
utt

aa
 pa

lov
am

mo
ja.

 
Lis

äti
eto

ja 
va

rte
n v

iitt
aa

 ki
er

toe
lim

en
 ar

vo
kil

pe
en

 ko
sk

ien
 kä

yte
tty

ä j
ää

hd
yty

sa
ine

tta
 ja

 va
lm

ist
aja

n 
pä

ivi
tet

tyi
hin

 kä
ytt

ötu
rva

llis
uu

sti
eto

ihi
n (

US
 S

afe
ty 

Da
ta 

Sh
ee

t -
 S

DS
), 

jot
ka

 tu
nn

ett
iin

 ai
em

mi
n n

im
ell

ä 
MS

DS
, s

ek
ä E

U:
n k

äy
ttö

tur
va

llis
uu

sti
eto

ihi
n.

Va
rm

ist
a, 

ett
ä m

ah
do

llis
et 

sä
iliö

n t
yh

jen
ny

sp
or

tit 
on

 su
lje

ttu
 ja

 et
tä 

ka
ikk

i p
utk

ist
oje

n l
iito

ks
et 

ov
at 

va
rm

oja
. 

Va
rm

ist
a m

yö
s, 

ett
ä k

aik
ki 

ma
hd

oll
ise

t jä
äm

ät 
po

ist
eta

an
 ko

ko
na

an
 en

ne
n t

äy
ttö

ä.

Tip
utu

ks
en

 sy
nty

mi
se

n e
stä

mi
se

ks
i, l

ait
a s

äil
yty

sa
sti

at 
ha

ute
es

ee
n e

nn
en

 tä
ytö

n a
lka

mi
sta

.

Öl
jyp

oh
jai

se
t n

es
tee

t la
aje

ne
va

t k
un

 ni
itä

 ku
um

en
ne

taa
n. 

Vä
ltä

 sä
iliö

n t
äy

ttä
mi

stä
 lii

ka
a.

Kä
ytä

 va
in 

oh
jek

irja
ss

a l
ue

tel
tuj

a h
yv

äk
sy

tty
jä 

ne
ste

itä
. M

uid
en

 ne
ste

ide
n k

äy
ttö

 m
itä

töi
 ta

ku
un

. Ä
lä 

ko
sk

aa
n k

äy
tä 

10
0 %

 gl
yk

oli
a.

Ku
n y

li 8
0 °

C 
ve

ttä
 kä

yte
tää

n, 
va

lvo
 ta

rkk
aa

n n
es

tee
n t

as
oa

, s
illä

 se
n t

ois
tuv

a l
isä

äm
ine

n v
oi 

oll
a t

ar
pe

en
. 

Ky
se

ise
ss

ä t
ila

ss
a s

yn
tyy

 m
yö

s h
öy

ryä
.

Ve
si/

gly
ko

lis
eo

ks
et 

va
ati

va
t p

uh
taa

n v
ed

en
 lis

ää
mi

stä
. M

uu
ss

a t
ap

au
ks

es
sa

 gl
yk

oli
n p

ro
se

ntt
iar

vo
 lis

ää
nty

y 
aih

eu
tta

en
 ko

rke
aa

 vi
sk

os
ite

ett
iä 

ja 
hu

on
on

 su
or

itu
sk

yv
yn

.

Ve
de

n l
isä

ks
i, e

nn
en

 m
uid

en
 hy

vä
ks

ytt
yje

n n
es

tei
de

n k
äy

ttö
ä t

ai 
ku

n s
uo

rite
taa

n h
uo

lto
toi

me
np

ite
itä

 jo
iss

a 
vo

i s
yn

tyä
 ko

sk
etu

s n
es

tee
se

en
, v

iitt
aa

 va
lm

ist
aja

n t
oim

itta
mi

in 
SD

S-
 ja

 E
D-

kä
ytt

ötu
rva

llis
uu

sti
eto

ihi
n 

no
ud

ate
tta

via
 va

ro
toi

me
np

ite
itä

 va
rte

n.

Va
rm

ist
a, 

ett
ä n

es
te 

ei 
aih

eu
ta 

my
rky

llis
iä 

ka
as

uja
. P

ala
via

 ka
as

uja
 vo

i k
er

ää
nty

ä k
äy

tön
 ai

ka
na

 
ne

ste
es

ee
n.

Jo
s e

tyl
ee

nig
lyk

oli
a j

a v
ett

ä k
äy

tet
ää

n, 
tar

kis
ta 

sä
än

nö
llis

es
ti n

es
tee

n p
ito

isu
us

 ja
 pH

-a
rvo

. P
ito

isu
ud

es
sa

 
ja 

pH
-a

rvo
ss

a s
yn

tyv
ät 

mu
uto

ks
et 

vo
iva

t v
aik

utt
aa

 jä
rje

ste
lm

än
 su

or
itu

sk
yk

yy
n.

Va
rm

ist
a, 

ett
ä y

lilä
mp

öti
lan

 ka
tka

isu
pis

te 
on

 as
ete

ttu
 pa

lam
isp

ist
ee

se
en

 nä
hd

en
 al

ha
ise

mm
all

e t
as

oll
e 

va
litt

ua
 lä

mm
ön

sii
rto

ne
ste

ttä
 va

rte
n.

EN
 61

01
0 (

IE
C 

10
10

) s
tan

da
rd

in 
mu

ka
an

 m
ää

rite
tty

 ko
rke

in 
kä

ytt
ölä

mp
öti

la 
on

 ra
joi

tet
tav

a 2
5 °

C:
ee

n a
lle

 
ha

ud
en

es
tee

n p
ala

mi
sp

ist
ee

n.

Va
rm

ist
a, 

ett
ä n

es
tee

n l
äm

pö
tila

 on
 tu

rva
llin

en
 (a

lle
 40

 °C
) e

nn
en

 se
n k

äs
itte

lyä
 ta

i ty
hje

ntä
mi

stä
.

Äl
ä k

os
ka

an
 kä

yn
nis

tä 
va

hin
go

ittu
ne

ita
 ta

i v
uo

tav
ia 

lai
tte

ita
 ta

i jo
s v

ah
ing

oit
tun

eit
a j

oh
toj

a e
sii

nty
y.

Äl
ä k

os
ka

an
 kä

yn
nis

tä 
ha

ud
ett

a e
lle

i s
äil

iös
sä

 ol
e j

ää
hd

yty
sn

es
tet

tä.
 

Äl
ä k

os
ka

an
 kä

ytä
 ha

ud
ett

a t
ai 

lis
ää

 ne
ste

ttä
 sä

iliö
ön

 jo
s p

an
ee

lit 
on

 irr
ote

ttu
.

Äl
ä p

uh
dis

ta 
ha

ud
ett

a l
iuo

ttim
illa

, k
äy

tä 
pe

hm
eä

ä l
iin

aa
 ja

 ve
ttä

.

FI

Tä
mä

 et
ike

tti 
os

oit
taa

, e
ttä

 kä
yte

tää
n p

ala
va

a k
ylm

äa
ine

tta
.



Ty
hje

nn
ä s

äil
iö 

en
ne

n s
en

 ku
lje

tta
mi

sta
 ja

/ta
i v

ar
as

toi
nti

a j
ää

tym
isl

äm
pö

tila
n l

äh
eis

yy
de

ss
ä t

ai 
se

n a
lle

.

Sa
mm

uta
 ha

ud
e a

ina
 ja

 irr
ota

 vi
rra

ns
yö

ttö
 vi

rta
läh

tee
stä

 en
ne

n s
en

 lii
ku

tta
mi

sta
 ta

i h
uo

lto
toi

me
np

ite
ide

n 
su

or
itta

mi
sta

. J
ätä

 ko
rja

us
- ja

 hu
olt

oty
öt 

pä
tev

än
 te

kn
iko

n t
eh

täv
äk

si.

Si
irr

ä h
au

de
tta

 va
ro

va
ise

sti
. Ä

kil
lis

et 
tär

ist
yk

se
t ta

i p
uto

am
ise

t v
oiv

at 
va

hin
go

itta
a s

iih
en

 ku
ulu

via
 os

ia.

Kä
ytt

äjä
 on

 va
stu

us
sa

 pu
hd

ist
uk

se
sta

 jo
s v

aa
ra

llis
ia 

ma
ter

iaa
lej

a v
uo

taa
. K

ää
nn

y v
alm

ist
aja

n p
uo

lee
n 

liit
tye

n p
uh

dis
tuk

se
en

 ja
/ta

i p
uh

dis
tus

ain
eid

en
 yh

de
nm

uk
ais

uu
tee

n.

Jo
s h

au
de

tta
 on

 ku
lje

tet
tav

a j
a/t

ai 
sä

ily
tet

täv
ä k

ylm
äs

sä
 lä

mp
öti

las
sa

, s
e o

n t
yh

jen
ne

ttä
vä

 ja
 hu

uh
de

lta
va

 
lab

or
ato

rio
as

tei
se

lla
  5

0/5
0 g

lyk
oli

/ve
sis

eo
ks

ell
a.

Kä
ytö

stä
 po

ist
am

ine
n o

n s
uo

rite
tta

va
 yk

sin
om

aa
n p

äte
vä

n j
äll

ee
nm

yy
jän

 to
im

es
ta 

se
rtifi

oit
uja

 va
ru

ste
ita

 
kä

ytt
äm

äll
ä. 

No
ud

ata
 ka

ikk
ia 

vo
im

as
sa

 ol
ev

ia 
mä

är
äy

ks
iä.

Mu
ide

n k
uin

 tä
ss

ä o
hje

kir
jas

sa
 ku

va
ttu

jen
 as

en
nu

s-,
 kä

ytt
ö-

 ta
i h

uo
lto

toi
me

np
ite

ide
n s

uo
ritt

am
ine

n v
oi 

aih
eu

tta
a v

aa
ra

llis
en

 til
an

tee
n j

a m
itä

töi
dä

 va
lm

ist
aja

n m
yö

ntä
mä

n t
ak

uu
n.

Sa
ha

ra
 ha

ute
ille

 ja
 its

en
äis

ille
 up

ote
tta

vil
le 

kie
rto

eli
mi

lle
 kä

ytä
 va

ru
stu

ks
iin

 ku
ulu

va
a m

utt
er

ia 
ja 

alu
sle

vy
ä 

ma
ad

oit
us

liu
sk

an
 ki

inn
ittä

mi
se

ks
i m

eta
llis

äil
iön

 pä
äll

e.

Äl
ä k

os
ka

an
 kä

ytä
 ha

ud
ett

a u
po

tet
tav

a k
ier

toe
lin

 irr
ote

ttu
na

.

Äl
ä a

se
nn

a u
po

tet
tav

aa
 ki

er
toe

lin
tä 

pä
inv

as
toi

n; 
ve

rkk
ojo

hto
 vo

i jo
utu

a k
os

ke
tuk

sii
n s

äil
iös

sä
 ol

ev
an

 
ne

ste
en

 ka
ns

sa
.

Po
lyf

en
yle

en
iok

sid
i- (

PP
O)

 ja
 lä

pin
äk

yv
iä 

ak
ryy

lih
au

tei
ta 

kä
yte

tää
n v

ain
 ve

de
llä

.

As
eta

 ha
ute

en
 oh

jel
mi

sto
 kä

yte
tyn

 ne
ste

en
 m

uk
aa

n.

A
se

nn
us

 A
rc

tic
, G

la
ci

er
 ja

 S
ah

ar
a 

ki
er

to
ha

ut
ei

lle
:

Va
rm

ist
a, 

ett
eiv

ät 
sä

hk
öjo

hd
ot 

pä
äs

e k
os

ke
tuk

sii
n p

utk
ist

oje
n j

a n
iid

en
 lii

ttim
ien

 ka
ns

sa
.

Jä
äh

dy
tet

tyj
ä h

au
tei

ta 
va

rte
n a

se
nn

a t
oim

itu
ks

ee
n k

uu
luv

a s
uo

jat
tu 

joh
din

 R
J4

5 u
po

tet
un

 ki
er

toe
lim

en
 ja

 
ha

ute
en

 R
J4

5 l
iitt

im
ien

 vä
liin

 (E
the

rn
et-

liit
tim

ien
 ka

lta
ine

n)
. T

ätä
 va

ad
ita

an
 se

n o
ike

an
 to

im
inn

an
 ka

nn
alt

a.

Jä
äh

dy
tet

tyj
ä h

au
tei

ta 
va

rte
n, 

as
en

na
 vi

rta
joh

to 
oh

jai
me

n t
ak

ao
sa

sta
  A

 jä
äh

dy
tet

yn
 ha

ute
en

 ta
ka

os
aa

n B
. 

Lii
tä 

ha
ute

en
 vi

rta
joh

to 
C 

ma
ad

oit
ett

u v
irta

läh
tee

se
en

.

Jä
äh

dy
tet

tyj
ä h

au
tei

ta 
va

rte
n ä

lä 
ko

sk
aa

n l
iitä

 oh
jai

me
n v

irr
an

 si
sä

än
me

no
a A

 vi
rra

n u
los

tul
oo

n. 
Äl

ä 
ko

sk
aa

n l
iitä

 vi
rta

läh
de

ttä
 B

 m
uu

hu
n k

uin
 up

ote
ttu

un
 ki

er
toe

lim
ee

n.

Ei
 jä

äh
dy

tet
yis

sä
 ha

ute
iss

a, 
liit

ä h
au

tee
n v

irta
joh

to 
C 

ma
ad

oit
ett

uu
n p

ist
or

as
iaa

n.

Pu
tki

liit
ok

se
t u

lko
ist

a k
ier

toa
 va

rte
n s

ija
its

ev
at 

up
ote

tun
 ki

er
toe

lim
en

 ta
ka

na
. 

 on
 ul

ko
ise

n 
so

ve
llu

ks
en

 pa
luu

vir
tau

s. 
 on

 ul
ko

ise
n s

ov
ell

uk
se

n u
los

me
no

vir
tau

s (
sy

ött
öp

uo
li).

 K
ys

ee
ss

ä o
va

t 1
6 

mm
:n 

O.
D.

-lii
tän

nä
t. I

rro
ta 

liit
os

mu
tte

rit 
ja 

alu
sle

vy
t a

se
nta

ak
se

si 
kie

rto
eli

me
n m

uk
an

a t
oim

ite
tut

 8 
mm

:n 
tai

 
12

 m
m:

n l
etk

uli
itti

me
t ja

 ki
inn

ikk
ee

t.

Es
tää

ks
es

i k
ier

toe
lim

en
 pu

tki
lle

 sy
nty

viä
 va

hin
ko

ja,
 kä

ytä
 19

 m
m:

n a
va

int
a u

lko
ist

en
 lii

tän
töj

en
 

irr
ott

am
ise

ss
a/a

se
nta

mi
se

ss
a. R
J4

5

R
J4

5

A

B
 

C
 

M
aa

do
i-

tu
sl

iu
sk

a
C

 



Má
 tá

 ao
n 

tre
oi

r a
nn

 n
ac

h 
dt

ui
gt

ea
r, 

ce
ad

aig
h 

an
 lá

m
hl

ea
bh

ar
 n

ó 
dé

an
 te

ag
m

há
il l

in
n 

su
la 

dt
éa

nn
 tú

 
ní

os
 fa

id
e.

Sá
bh

ái
lte

ac
ht

, g
ac

h 
tá

irg
e:

D
A

N
G

E
R

 lé
irío

nn
 sé

 st
aid

 gh
ua

ise
ac

h a
s a

 le
an

fai
dh

 bá
s n

ó t
ro

mg
ho

rtú
, m

ur
a s

ea
ch

na
íte

ar
 í. 

W
A

R
N

IN
G

 lé
irío

nn
 sé

 st
aid

 gh
ua

ise
ac

h, 
a b

hfé
ad

fad
h b

ás
 nó

 tr
om

gh
or

tú 
a b

he
ith

 in
a t

ho
ra

dh
 

air
, m

ur
a s

ea
ch

na
íte

ar
 í.

C
A

U
T

IO
N

 lé
irío

nn
 sé

 st
aid

 gh
ua

ise
ac

h, 
as

 a 
lea

nfa
idh

 m
ion

gh
or

tú 
nó

 do
ch

ar
 m

ea
sa

rth
a, 

mu
ra

 
se

ac
hn

aít
ea

r í
. Ú

sá
idt

ea
r é

, le
is,

 ch
un

 ra
bh

ad
h a

 th
ab

ha
irt 

i g
cá

s c
lea

ch
tai

s n
ea

mh
sh

áb
há

ilte
. 

 ce
ap

tha
 le

is 
an

 ús
áid

eo
ir a

 ch
ur

 ar
 an

 eo
las

 m
aid

ir l
e “

vo
lta

s c
on

túi
rte

ac
h”

 ne
am

hin
sli

the
 la

ist
igh

 
d’i

mf
há

lú 
an

 fh
ua

ra
ith

eo
ra

. T
á a

n v
olt

as
 su

nta
sa

ch
 a 

dh
óth

ain
 le

 bh
eit

h i
na

 bh
ao

l tu
rra

ing
e l

eic
trí

.

 lé
irío

nn
 sé

 dr
om

ch
laí

 te
.

 lé
irío

nn
 sé

 gu
r c

hó
ir a

n l
ám

hle
ab

ha
r a

 lé
am

h.

Ná
 hú

sá
id 

an
 tr

ea
lam

h m
ar

 gh
léa

s s
tei

riú
il n

ó m
ar

 gh
léa

s a
 na

sc
tar

 le
 ho

tha
r. L

en
a c

ho
is 

sin
, n

íor
 ce

ap
ad

h 
an

 tr
ea

lam
h l

en
a ú

sá
id 

i L
áit

hr
ea

ch
a G

ua
ise

ac
ha

 A
icm

e I
, II

 nó
 III

 m
ar

 a 
sh

ain
mh

íní
tea

r s
a C

hó
d N

áis
iún

ta 
Le

ict
re

ac
h.

Ná
 cu

ir a
n f

olc
ad

án
 in

 ái
t n

ó i
n a

tm
ais

féa
r in

a b
hfu

il t
ea

s i
om

ar
ca

ch
, ta

ise
, n

ó á
bh

air
 ch

re
im

ne
ac

ha
. 

Ce
ad

aig
h l

ám
hle

ab
ha

r a
n ú

sá
ide

or
a g

o b
hfe

ice
 tú

 na
 pa

ra
im

éa
da

ir o
ibr

íoc
htú

la.

Fá
g f

olc
ad

áin
 ch

uis
niú

ch
áin

 in
a s

ea
sa

mh
 go

 hi
ng

ea
ra

ch
 ag

 te
oc

ht 
an

 ts
eo

mr
a (

~2
5°

C)
 ar

 fe
ad

h 2
4 u

air
e 

su
la 

dto
sa

íte
ar

 ia
d. 

Ci
nn

tío
nn

 sé
 si

n g
o n

dr
ae

ná
lan

n a
n o

la 
be

ala
ith

e a
r a

is 
ist

ea
ch

 sa
 ch

om
hb

hr
úit

eo
ir.

Ce
an

ga
il a

n t
re

ala
mh

 d’
as

ra
on

 at
á t

alm
ha

ith
e i

 gc
ea

rt.

Ní
l a

n c
os

an
tói

r c
ior

ca
id 

atá
 su

ite
 ar

 ch
úl 

an
 fh

olc
ad

áin
 ce

ap
tha

 le
 gn

íom
hú

 m
ar

 m
ho

dh
 dí

ch
ea

ng
ail

.

Ná
 ho

ibr
igh

 an
 t-

ath
fhi

llte
oir

 ac
h a

mh
áin

 le
is 

an
 co

rd
a l

íne
 so

lát
hr

ait
he

. M
á ú

sá
idt

ea
r c

or
da

 cu
mh

ac
hta

 an
 

ath
fhi

llte
or

a m
ar

 gh
léa

s d
ích

ea
ng

ail
, n

í m
ór

 te
ac

ht 
a b

he
ith

 ai
r i 

gc
ón

aí.

Ci
nn

tig
h n

ac
h m

bío
nn

 ao
n t

ea
gm

há
il i

dir
 na

 co
rd

aí 
lei

ctr
ea

ch
a a

gu
s a

on
 ch

ea
nn

 de
 na

 na
isc

 nó
 an

 
fea

dá
nr

a p
lui

mé
ire

ac
hta

.

Ná
 cu

ir v
olt

as
 lín

e i
 bh

fei
dh

m 
ar

 ao
n c

he
an

n d
e n

ais
c c

hu
ma

rsá
ide

 an
 fh

olc
ad

áin
.

Tr
eo

ra
ch

a 
R

ia
ch

ta
na

ch
a 

Sá
bh

ái
lte

ac
ht

a
Fo

lc
ad

ái
n 

Sa
ot

ha
rla

in
ne

Ci
nn

tig
h g

o g
co

mh
lío

na
nn

 an
 fe

ad
án

ra
 a 

ro
gh

na
íon

n t
ú n

a r
iac

hta
na

is 
ua

ste
oc

hta
 ag

us
 ua

sb
hr

ú.

Ci
nn

tig
h g

o n
dé

an
tar

 ga
ch

 na
sc

 le
ict

re
ac

h, 
ag

us
 m

ás
 cu

í, g
ac

h n
as

c c
um

ar
sá

ide
 su

la 
dto

sa
íte

ar.

Is 
air

de
 ná

 ae
r n

a c
uis

ne
áin

 a 
ús

áid
tea

r, a
gu

s m
á b

hío
nn

 sc
eit

he
ad

h a
nn

, g
ab

hfa
idh

 si
ad

 ái
t n

a h
oc

sa
igi

ne
 

as
 a 

lea
nfa

idh
 ca

illi
úin

t c
om

hfh
ea

sa
. D

ófa
r c

ra
ice

an
n i

 gc
ás

 te
ag

mh
áil

 id
ir c

ra
ice

an
n a

gu
s s

ce
ith

ea
dh

 
cu

isn
eá

in.
 F

éa
ch

 ai
nm

ph
lát

a a
n d

áil
eo

ra
 go

 bh
fei

ce
 tú

 an
 ci

ne
ál 

cu
isn

eá
in 

a ú
sá

idt
ea

r a
gu

s a
ns

in 
féa

ch
 

Le
ath

an
ac

h S
on

ra
í S

áb
há

ilte
ac

hta
 S

A 
is 

dé
an

aí 
an

 dé
an

tór
a, 

an
 ru

d a
 dt

ug
taí

 an
 M

SD
S 

air
 ch

ea
na

, a
gu

s 
Le

ath
an

ac
h S

on
ra

í S
áb

há
ilte

ac
hta

 A
E 

ch
un

 br
eis

 eo
lai

s a
 fh

áil
.

Ci
nn

tig
h g

o b
hfu

il a
on

 ph
or

t d
ra

en
ála

 ta
isc

um
air

 dú
nta

 ag
us

 go
 bh

fui
l g

ac
h n

as
c p

lui
mé

ire
ac

hta
 da

ing
ea

n. 
Ci

nn
tig

h, 
lei

s, 
go

 m
ba

int
ea

r a
on

 ia
rm

ha
r g

o h
iom

lán
 su

la 
lío

nta
r.

Ch
un

 do
irte

ad
h a

 sh
ea

ch
ain

t, c
uir

 do
 gh

ab
hd

áin
 is

tea
ch

 sa
n f

ho
lca

dá
n s

ula
 lío

nta
r ia

d.

Fa
irs

ing
íon

n l
ea

ch
tan

na
 ol

a-
bh

un
ait

he
 ta

r é
is 

iad
 a 

thé
am

h. 
Se

ac
ha

in 
na

ch
 ró

lío
nta

r a
n t

ais
cu

ma
r.

Ná
 hú

sá
id 

ac
h n

a l
ea

ch
tan

na
 ce

ad
ait

he
 at

á l
ios

tai
the

 sa
 lá

mh
lea

bh
ar.

 C
uir

tea
r a

n b
ar

án
ta 

ar
 ne

am
hn

í m
á 

ús
áid

tea
r le

ac
hta

nn
a e

ile
. N

á h
ús

áid
 gl

ioc
ól 

10
0%

 ria
mh

.

Ag
us

 ui
sc

e i
s t

eo
 ná

 80
°C

 á 
ús

áid
, c

oim
eá

d s
úil

 gh
éa

r a
r le

ibh
éa

l a
n l

ea
ch

ta,
 be

idh
 gá

 le
is 

an
 le

ac
ht 

a 
bh

ar
rlío

na
dh

 go
 m

ini
c. 

Cr
uth

ófa
r g

al,
 le

is.

Is 
gá

 ío
nu

isc
e a

 ch
ur

 le
 m

ea
sc

áin
 ui

sc
e/g

lio
có

il, 
nó

 m
éa

dó
idh

 cé
ata

dá
n a

n g
hli

oc
óil

 as
 a 

lea
nfa

idh
 

ar
ds

lao
da

ch
t a

gu
s d

ro
ch

fhe
idh

mí
oc

ht.

Su
la 

n-
ús

áid
tea

r a
on

 le
ac

ht 
ce

ad
ait

he
 se

ac
ha

s u
isc

e, 
nó

 nu
air

 a 
bh

íon
n c

oth
ab

há
il á

 dé
an

am
h n

ua
ir i

s 
dó

ch
a g

o m
be

ad
h t

ea
gm

há
il l

eis
 an

 le
ac

ht,
 ce

ad
aig

h S
DS

 ag
us

 Le
ath

an
ac

h S
on

ra
í S

áb
há

ilte
ac

hta
 A

E 
an

 
dé

an
tór

a g
o b

hfe
ice

 tú
 na

 ré
am

hc
hú

ra
im

í lá
im

hs
ith

e.

Ci
nn

tig
h n

ac
h f

éid
ir l

eis
 an

 le
ac

ht 
ao

n g
há

is 
tho

cs
ain

ea
ch

a a
 gh

ini
úin

t. I
s f

éid
ir l

e g
áis

 in
ad

ha
int

e c
ru

inn
iú 

os
 ci

on
n a

n l
ea

ch
ta 

fad
 a 

bh
íon

n s
é i

n ú
sá

id.

Ag
us

 gl
ioc

óil
 ei

tilé
ine

 ag
us

 ui
sc

e á
 n-

ús
áid

, s
eic

eá
il t

iúc
ha

n a
n l

ea
ch

ta 
ag

us
 an

 pH
 ar

 bh
on

n r
ial

ta.
 Is

 fé
idi

r 
le 

ha
thr

uit
he

 ar
 th

iúc
ha

n a
gu

s a
r p

H 
dif

ea
r a

 dh
éa

na
mh

 d’
fhe

idh
mí

oc
ht 

an
 ch

ór
ais

.

Ci
nn

tig
h g

o s
oc

ra
íte

ar
 po

int
e s

co
ir n

a h
ua

ste
oc

hta
 fa

oi 
bh

un
 an

 ph
oin

te 
dó

ite
áin

 i g
cá

s a
n l

ea
ch

ta 
ais

trit
he

 
tea

sa
 a 

ro
gh

na
íte

ar.

Ní
 m

ór
 an

 te
oc

ht 
oib

re
 is

 ai
rd

e, 
ma

r a
 sh

ain
mh

íní
tea

r in
 E

N 
61

01
0 (

IE
C 

10
10

), 
a b

he
ith

 te
or

an
ta 

ag
 25

°C
 

fao
i b

hu
n p

ho
int

e d
óit

eá
in 

an
 le

ac
hta

 fo
lca

dá
in.

Ci
nn

tig
h g

o b
hfu

il a
n l

ea
ch

t a
g t

eo
ch

t s
áb

há
ilte

 (f
ao

i b
hu

n 4
0°

C)
 su

la 
lái

mh
se

ála
nn

 nó
 su

la 
nd

ra
en

ála
nn

 tú
 

é. Ná
 ho

ibr
igh

 ria
mh

 le
 tr

ea
lam

h d
am

áis
tith

e n
ó t

re
ala

mh
 at

á a
g s

ce
ith

ea
dh

, n
á l

e h
ao

n c
ho

rd
a d

am
áis

tith
e.

Ná
 ho

ibr
igh

 an
 fo

lca
dá

n r
iam

h g
an

 le
ac

ht 
a b

he
ith

 sa
 ta

isc
um

ar.
 

Ná
 ho

ibr
igh

 an
 fo

lca
dá

n a
gu

s n
á c

uir
 le

ac
ht 

lei
s a

n t
ais

cu
ma

r f
ad

 a 
bh

íon
n n

a p
ain

éil
 ba

int
e.

Ná
 gl

an
 an

 fo
lca

dá
n l

e t
ua

sla
gó

ir, 
ús

áid
 ce

irt 
bh

og
 ag

us
 ui

sc
e.

Dr
ae

ná
il a

n t
ais

cu
ma

r s
ula

 nd
éa

nta
r é

 a 
iom

pa
r, a

gu
s/n

ó a
 st

ór
áil

 ga
r d

on
 re

op
ho

int
e n

ó f
ao

ina
 bh

un
.

G
A

Tu
ga

nn
 an

 lip
éa

d s
eo

 le
 fio

s g
o n

-ú
sá

idt
ea

r c
uis

ne
án

 in
ad

ha
int

e.



Ca
s a

n f
olc

ad
án

 as
 i g

có
na

í a
gu

s d
ích

ea
ng

ail
 an

 vo
lta

s s
olá

tha
ir ó

na
 fh

oin
se

 cu
mh

ac
hta

 su
la 

mb
og

tar
 an

 
fol

ca
dá

n n
ó s

ula
 nd

éa
nta

r a
on

 se
irb

hís
iú 

nó
 ob

air
 ch

oth
ab

há
la.

 Ia
rr 

ar
 th

eic
ne

oir
 cá

ilit
he

 ga
ch

 se
irb

hís
iú 

ag
us

 de
isi

ú a
 dh

éa
na

mh
.

Iom
pa

r a
n f

olc
ad

án
 go

 cú
ra

ma
ch

. Is
 fé

idi
r le

 cr
oit

he
ad

h n
ó í

sli
ú t

ob
an

n n
a c

om
hp

há
irte

an
na

 a 
dh

am
áis

tiú
.

Is 
é a

n t
-ú

sá
ide

oir
 a 

bh
eid

h f
re

ag
ra

ch
 as

 dí
-é

illi
ú m

á d
ho

irte
ar

 áb
ha

ir g
hu

ais
ea

ch
a. 

Ce
ad

aig
h a

n d
éa

ntó
ir 

ma
idi

r le
 dí

-é
illi

ú a
gu

s n
ó o

iriú
na

ch
t o

ibr
eá

n g
lan

tac
há

in.
 

Má
 tá

 an
 fo

lca
dá

n l
e h

iom
pa

r a
gu

s/n
ó a

 st
ór

áil
 ag

 te
oc

ht 
fua

r n
í m

ór
 é 

a d
hr

ae
ná

il a
gu

s a
 sh

ru
thl

ú i
na

 
dh

iai
dh

 si
n l

e m
ea

sc
án

 gl
ioc

óil
/ui

sc
e 5

0/5
0 d

e g
hr

ád
 sa

oth
ar

lai
nn

e.

Ní
or

 ch
óir

 ac
h d

o d
hé

ile
ála

í c
áil

ith
e, 

a ú
sá

ide
an

n t
re

ala
mh

 de
im

hn
ith

e, 
an

 gl
éa

s a
 dh

ích
oim

isi
ún

ú. 
Ní

 m
ór

 
clo

í le
 ga

ch
 ria

lac
há

n a
tá 

i b
hfe

idh
m.

Fé
ad

fai
dh

 st
aid

 gh
ua

ise
ac

h a
gu

s c
ur

 ar
 ne

am
hn

í b
ha

rá
nta

 an
 dé

an
tór

a a
 bh

eit
h i

na
 th

or
ad

h a
r f

he
idh

mi
ú 

na
 nó

sa
nn

a i
me

ac
hta

 su
ite

ála
, o

ibr
iúc

há
in 

nó
 co

tha
bh

ála
 se

ac
ha

s i
ad

 si
úd

 a 
nd

éa
nta

r c
ur

 sí
os

 or
thu

 sa
 

lám
hle

ab
ha

r.

I g
cá

s f
olc

ad
án

 S
ah

ar
a, 

ag
us

 at
hfh

illt
eo

irí 
tum

tha
 ne

am
hs

ple
ác

ha
, ú

sá
id 

an
 cn

ó a
gu

s a
n l

eic
ne

án
 a 

sh
olá

thr
aít

ea
r c

hu
n a

n s
tra

p t
alm

ha
ith

e a
 dh

ain
gn

iú 
de

 bh
ar

r a
n t

ais
cu

ma
ir m

hio
tai

l.

Ná
 ho

ibr
igh

 an
 fo

lca
dá

n r
iam

h f
ad

 a 
bh

íon
n a

n t
-a

thf
hil

lte
oir

 tu
mt

ha
 ba

int
e.

Ná
 gl

éa
s a

n t
-a

thf
hil

lte
oir

 tu
mt

ha
 ar

 gc
úl;

 d’
fhé

ad
fad

h a
n c

or
da

 lín
e d

ul 
i d

tea
gm

há
il l

e l
ea

ch
t a

n t
ais

cu
ma

ir.

Is 
le 

hu
isc

e a
mh

áin
 a 

ús
áid

tea
r f

olc
ad

áin
 d’

aic
rile

ac
h t

ré
dh

ea
rca

ch
 ag

us
 fo

lca
dá

in 
d’o

cs
aíd

 ph
ola

ife
ini

léi
ne

 
(P

PO
).

Co
ige

ar
tai

gh
 bo

ge
ar

ra
í a

n f
ho

lca
dá

in 
de

 ré
ir a

n l
ea

ch
ta 

a ú
sá

idt
ea

r.

Le
 h

A
th

fh
ill

te
oi

rí 
Fo

lc
ad

ái
n 

A
rc

tic
, G

la
ci

er
 a

gu
s 

Sa
ha

ra
 a

 s
hu

ite
ái

l:

Ci
nn

tig
h n

ac
h m

bío
nn

 ao
n t

ea
gm

há
il i

dir
 na

 co
rd

aí 
lei

ctr
ea

ch
a a

gu
s a

on
 ch

ea
nn

 de
 na

 na
isc

 nó
 de

n 
fhe

ad
án

ra
 pl

uim
éir

ea
ch

ta.

I g
cá

s f
olc

ad
án

 cu
isn

iúc
há

in,
 su

ite
áil

 an
 cá

bla
 R

J4
5 c

um
hd

ait
he

 id
ir a

n t
-a

thf
hil

lte
oir

 tu
mt

ha
 ag

us
 na

isc
 

RJ
45

 an
 fh

olc
ad

áin
 (c

os
úil

 le
 E

the
rn

et)
. T

á s
é s

eo
 ria

ch
tan

ac
h c

hu
n g

o n
-o

ibr
eo

idh
 sé

 i g
ce

ar
t.

I g
cá

s f
olc

ad
án

 cu
isn

iúc
há

in,
 su

ite
áil

 an
 co

rd
a c

um
ha

ch
ta 

ón
 na

sc
air

e a
r c

hú
l a

n r
ial

tór
a, 

A,
 le

is 
an

 na
sc

 ar
 

ch
úl 

an
 fh

olc
ad

áin
 ch

uis
niú

ch
áin

, B
. C

ea
ng

ail
 co

rd
a c

um
ha

ch
ta 

an
 fh

olc
ad

áin
, C

, le
 ha

sra
on

 cu
mh

ac
hta

 
tal

mh
ait

he
.

I g
cá

s f
olc

ad
án

 cu
isn

iúc
há

in,
 ná

 ce
an

ga
il i

on
ra

on
 cu

mh
ac

hta
 an

 ria
ltó

ra
, A

. r
iam

h l
e h

as
ra

on
 cu

mh
ac

hta
. 

Ná
 ce

an
ga

il a
sra

on
 cu

mh
ac

hta
, B

., r
iam

h l
e r

ud
 ar

 bi
th 

se
ac

ha
s a

thf
hil

lte
oir

 tu
mt

ha
.

I g
cá

s f
olc

ad
án

 ne
am

hc
hu

isn
iúc

há
in,

 ce
an

ga
il c

or
da

 cu
mh

ac
hta

 an
 fh

olc
ad

áin
, C

, le
 ha

sra
on

 cu
mh

ac
hta

 
tal

mh
ait

he
.

Gh
eo

far
 na

 na
isc

 ph
lui

mé
ire

ac
hta

 le
 ha

gh
aid

h a
thf

hil
lea

dh
 se

ac
htr

ac
h a

r c
hú

l a
n a

thf
hil

lte
or

a t
um

tha
. 

 se
o a

n s
re

ab
ha

dh
 fil

lte
 ón

 fh
eid

hm
iúc

há
n s

ea
ch

tra
ch

. 
 se

o a
n s

re
ab

ha
dh

 as
ra

oin
 ch

uig
 

an
 bh

fei
dh

mi
úc

há
n s

ea
ch

tra
ch

 (a
n t

ao
bh

 so
lát

ha
ir)

. N
ais

c 1
6 m

m 
O.

D.
 is

 ea
 ia

d. 
Ba

in 
na

 cn
ón

na
 ag

us
 

na
 pl

áta
í a

on
tai

s c
hu

n f
ríd

íní
 pí

ob
áin

 8 
mm

 nó
 12

 m
m 

ag
us

 cl
am

pa
í a

 so
lát

hr
aío

dh
 le

is 
an

 at
hfh

illt
eo

ir a
 

sh
uit

eá
il.

Ch
un

 da
má

ist
e d

o p
hlu

im
éir

ea
ch

t a
n a

thf
hil

lte
or

a a
 sh

ea
ch

ain
t, ú

sá
id 

rin
se

 ta
ca

íoc
hta

 19
 m

m 
ag

us
 na

 
na

isc
 á 

mb
ain

t/á
 su

ite
áil

.

S
tra

pa
 

Ta
lú

n

R
J4

5

R
J4

5

A

B
 

C
 

C
 



Ak
o 

ne
 ra

zu
m

ije
te

 b
ilo

 ko
je 

od
 o

vih
 u

pu
ta

, p
og

led
ajt

e p
rir

uč
ni

k i
li n

as
 ko

nt
ak

tir
ajt

e p
rij

e n
eg

o 
št

o 
na

st
av

ite
.

Si
gu

rn
os

t, 
sv

i p
ro

iz
vo

di
:

D
A

N
G

E
R

 oz
na

ča
va

 ne
po

sre
dn

u o
pa

sn
os

t k
oja

 će
, a

ko
 se

 ne
 iz

bje
gn

e, 
uz

ro
ko

va
ti s

mr
t il

i te
šk

u 
oz

lje
du

. W
A

R
N

IN
G

 oz
na

ča
va

 m
og

uć
u o

pa
sn

u s
itu

ac
iju

 ko
ja,

 ak
o s

e n
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a i
/ili

 po
hr

an
e n

a t
em

pe
ra

tur
am

a b
liz

u i
li i

sp
od

 to
čk

e s
mr

za
va

nja
.

Uv
ije

k i
sk

lju
čit

e k
or

ito
 i i

sk
op

ča
jte

 na
po

n i
zv

or
a n

ap
aja

nje
 iz

 iz
vo

ra
 na

pa
jan

je 
pr

ije
 po

mi
ca

nja
 ili

 ob
av

lja
nja

 
bil

o k
ak

vih
 po

stu
pa

ka
 se

rvi
sir

an
ja 

ili 
od

rža
va

nja
. S

er
vis

ira
nje

 i p
op

ra
vk

e t
re

ba
 ob

av
lja

ti k
va

lifi
cir

an
i s

er
vis

er.
Op

re
zn

o p
re

no
sit

e o
pr

em
u. 

Na
glo

 dr
ma

nje
 ili

 is
pu

šta
nje

 op
re

me
 m

ož
e o

šte
titi

 nj
en

e k
om

po
ne

nte
.

Ko
ris

nik
 je

 od
go

vo
ra

n z
a d

ek
on

tam
ina

cij
u a

ko
 do

đe
 do

 pr
os

ipa
nja

 op
as

nih
 m

ate
rija

la.
 O

br
ati

te 
se

 
pr

oiz
vo

đa
ču

 u 
ve

zi 
s k

om
pa

tib
iln

oš
ću

 sr
ed

sta
va

 za
 de

ko
nta

mi
na

cij
u i

li č
išć

en
je.

Ak
o s

e k
or

ito
 pr

en
os

i i/
ili 

po
hr

an
juj

e n
a n

isk
im

 te
mp

er
atu

ra
ma

, p
otr

eb
no

 ga
 je

 is
pr

az
nit

i, a
 za

tim
 is

pr
ati

 
sm

jes
om

 od
 50

/50
 la

bo
ra

tor
ijs

ko
g g

lik
ola

/vo
de

.
St

av
lja

nje
 iz

va
n p

og
on

a m
or

a o
ba

vit
i is

klj
uč

ivo
 kv

ali
fic

ira
ni 

trg
ov

ac
 po

mo
ću

 ce
rtifi

cir
an

e o
pr

em
e. 

Mo
ra

ju 
se

 
sli

jed
iti 

sv
i v

až
eć

i p
ro

pis
i.

Ob
av

lja
nje

 po
stu

pa
ka

 ug
ra

dn
je,

 ko
riš

ten
ja 

ili 
od

rža
va

nja
 ko

ji n
isu

 op
isa

ni 
u p

rir
uč

nik
u m

ož
e d

ov
es

ti d
o 

op
as

ne
 si

tua
cij

e i
 po

niš
tav

a j
am

stv
o p

ro
izv

ođ
ač

a.

H
R

Ov
a n

alj
ep

nic
a o

zn
ač

av
a d

a s
e k

or
ist

i z
ap

alj
ivo

 ra
sh

lad
no

 sr
ed

stv
o.



Ko
d k

or
ita

 S
ah

ar
a i

 sa
mo

sta
lni

h p
ota

pa
juć

ih 
cir

ku
lat

or
a k

or
ist

ite
 pr

ilo
že

nu
 m

ati
cu

 i p
od

loš
ku

 da
 pr

ičv
rst

ite
 

sp
on

u z
a u

ze
ml

jiv
an

je 
za

 vr
h m

eta
lno

g r
ez

er
vo

ar
a.

Ni
ka

d n
em

ojt
e k

or
ist

iti 
ko

rito
 ak

o j
e p

ota
pa

juć
i c

irk
ula

tor
 uk

lon
jen

.

Ne
mo

jte
 ob

rn
uto

 po
sta

vlj
ati

 po
tap

aju
ći 

cir
ku

lat
or

; k
ab

el 
mo

že
 do

ći 
u d

od
ir s

 te
ku

ćin
om

 iz
 re

ze
rvo

ar
a.

Pr
oz

irn
a a

kri
lna

 ko
rita

 i k
or

ita
 od

 po
life

nil
en

 ok
sid

a s
e k

or
ist

e s
am

o s
 vo

do
m.

Po
de

sit
e s

oft
ve

r k
or

ita
 ta

ko
 da

 od
go

va
ra

 ko
riš

ten
oj 

tek
uć

ini
.

U
gr

ad
nj

a 
ci

rk
ul

at
or

a 
ko

rit
a 

A
rc

tic
, G

la
ci

er
 i 

Sa
ha

ra
:

Pa
zit

e d
a e

lek
trič

ni 
ka

be
li n

e d
ođ

u u
 do

dir
 s 

vo
do

vo
dn

im
 pr

ikl
juč

cim
a i

li c
ije

vim
a.

Ko
d h

lađ
en

ih 
ko

rita
 po

sta
vit

e p
rilo

že
ni 

za
šti

će
ni 

ka
be

l R
J4

5 i
zm

eđ
u p

ota
pa

juć
eg

 ci
rku

lat
or

a i
 pr

ikl
juč

ak
a z

a 
ko

rito
 R

J4
5 (

sli
čn

ih 
eth

er
ne

tu)
. O

vo
 je

 ob
av

ez
no

 za
 pr

av
ila

n r
ad

.
Ko

d h
lađ

en
ih 

ko
rita

 po
sta

vit
e k

ab
el 

za
 na

pa
jan

je 
od

 pr
ikl

juč
ka

 na
 st

ra
žn

joj
 st

ra
ni 

ko
ntr

ole
ra

, A
, d

o p
rik

lju
čk

a 
na

 st
ra

žn
joj

 st
ra

ni 
hla

đe
no

g k
or

ita
, B

. P
ov

ež
ite

 ka
be

l z
a n

ap
aja

nje
, C

, n
a u

ze
ml

jen
u u

tič
nic

u.
Ko

d h
lađ

en
ih 

ko
rita

 ni
ka

d n
em

ojt
e p

ov
ez

iva
ti n

ap
ojn

i u
laz

, A
, n

a n
ap

ojn
i iz

laz
. N

ika
d n

em
ojt

e p
ov

ez
iva

ti 
na

po
jni

 iz
laz

, B
, n

a b
ilo

 št
o o

sim
 po

tap
aju

će
g c

irk
ula

tor
a. 

Ko
d n

eh
lađ

en
ih 

ko
rita

 po
ve

žit
e k

ab
el 

za
 na

pa
jan

je 
ko

rita
, C

, s
 uz

em
lje

no
m 

uti
čn

ico
m.

Vo
do

vo
dn

i p
rik

lju
čc

i z
a v

an
jsk

o c
irk

uli
ra

nje
 na

laz
e s

e s
a s

tra
žn

je 
str

an
e p

ota
pa

juć
eg

 ci
rku

lat
or

a. 
oz

na
ča

va
 po

vra
tni

 pr
oto

k o
d v

an
jsk

og
 ur

eđ
aja

. 
 oz

na
ča

va
 iz

laz
ni 

pr
oto

k k
a v

an
jsk

om
 ur

eđ
aju

 (s
tra

na
 

s k
oje

 se
 vr

ši 
sn

ab
dij

ev
an

je)
. P

rik
lju

čc
i im

aju
 va

njs
ki 

pr
om

jer
 od

 16
 m

m.
 S

kin
ite

 m
ati

ce
 i p

loč
e d

a p
os

tav
ite

 
pr

ikl
juč

ke
 za

 cr
ije

vo
 od

 8 
mm

 ili
 12

 m
m 

i s
tez

alj
ke

 ko
je 

se
 is

po
ru

ču
ju 

uz
 ci

rku
lat

or.

Ka
ko

 bi
 se

 sp
rije

čil
o o

šte
će

nje
 vo

do
vo

da
 ci

rku
lat

or
a p

otr
eb

no
 je

 ko
ris

titi
 po

de
ša

va
juć

i k
lju

č o
d 1

9 m
m 

za
 

sk
ida

nje
/po

sta
vlj

an
je 

pr
ikl

juč
ak

a.

R
J4

5

R
J4

5

A

B
 

C
 

S
po

na
 z

a 
uz

em
lji

va
nj

e
C

 



Ha
 va

lam
ely

ik 
ut

as
ítá

st
 n

em
 ér

ti,
 la

po
zz

a f
el 

a k
éz

ikö
ny

ve
t, 

va
gy

 fo
rd

ul
jo

n 
ho

zz
án

k, 
m

iel
őt

t f
ol

yt
at

ná
 

a m
un

ká
t.

B
iz

to
ns

ág
 –

 ö
ss

ze
s 

te
rm

ék
:

D
A

N
G

E
R

 K
öz

ve
tle

n v
es

zé
lyh

ely
ze

tet
 je

lez
, a

me
ly 

ha
lál

t v
ag

y s
úly

os
 sé

rü
lés

t o
ko

z, 
ha

 m
eg

 
ne

m 
elő

zik
. 

W
A

R
N

IN
G

 P
ote

nc
iál

isa
n v

es
zé

lye
s h

ely
ze

tet
 je

lez
, a

me
ly 

ha
lál

t v
ag

y s
úly

os
 sé

rü
lés

t o
ko

z, 
ha

 
me

g n
em

 el
őz

ik.

C
A

U
T

IO
N

 P
ote

nc
iál

isa
n v

es
zé

lye
s h

ely
ze

tet
 je

lez
, a

me
ly 

en
yh

e, 
va

gy
 kö

ze
pe

s s
ér

ülé
st 

ok
oz

ha
t, 

ha
 m

eg
 ne

m 
elő

zik
. A

 ne
m 

biz
ton

sá
go

s e
ljá

rá
so

kra
 is

 ez
 a 

jel
zé

s fi
gy

elm
ez

tet
. 

 V
es

zé
lye

s m
ér

ték
ű, 

ne
m 

sz
ige

tel
t fe

sz
ült

sé
g j

ele
nlé

tér
e fi

gy
elm

ez
tet

i a
 fe

lha
sz

ná
lót

 a 
ke

rin
ge

tős
ziv

att
yú

 há
zá

ba
n. 

A 
fes

zü
lts

ég
 na

gy
sá

ga
 el

ég
 je

len
tős

 ah
ho

z, 
ho

gy
 ár

am
üté

s v
es

zé
lyé

t je
len

tse
.

 F
or

ró
 fe

lül
ete

k o
ko

zta
 ve

sz
ély

re
 fig

ye
lm

ez
tet

.

 A
zt 

jel
zi,

 ho
gy

 el
 ke

ll o
lva

sn
i a

 ha
sz

ná
lat

i u
tas

ítá
st.

Ne
 ha

sz
ná

lja
 a 

für
dő

t s
ter

il v
ag

y b
ete

gh
ez

 cs
atl

ak
oz

tat
ott

 es
zk

öz
ké

nt.
 To

vá
bb

á a
 fü

rd
ő n

em
 ha

sz
ná

lha
tó 

a 
Na

tio
na

l E
lec

tric
al 

Co
de

 sz
ab

vá
ny

 ál
tal

 de
fin

iál
t I.

, II
. v

ag
y I

II. 
os

ztá
lyú

 ve
sz

ély
es

 he
lye

n.

Ne
 he

lye
zz

e a
 fü

rd
őt 

oly
an

 he
lyr

e v
ag

y l
ég

kö
rb

e, 
ah

ol 
er

ős
 hő

, n
ed

ve
ss

ég
 va

gy
 ko

rro
zív

 an
ya

go
k v

an
na

k 
jel

en
. A

z ü
ze

mi
 pa

ra
mé

ter
ek

 m
eg

tal
álh

ató
k a

 fe
lha

sz
ná

lói
 ké

zik
ön

yv
be

n.

A 
hű

töt
t fü

rd
ők

et 
ha

sz
ná

lat
 el

őtt
 24

 ór
án

 át
 ta

rts
a á

lló
 he

lyz
etb

en
 sz

ob
ah

őm
ér

sé
kle

ten
 (~

25
 °C

). A
 ke

nő
ola

j 
így

 vi
ss

za
 tu

d f
oly

ni 
a k

om
pr

es
sz

or
ba

.

Cs
atl

ak
oz

tas
sa

 a 
für

dő
t e

gy
 m

eg
fel

elő
en

 fö
lde

lt c
sa

tla
ko

zó
alj

za
tho

z.

A 
für

dő
 há

tul
ján

 ta
lál

ha
tó 

ár
am

kö
rvé

dő
 ne

m 
ha

sz
ná

lha
tó 

me
gs

za
kít

ók
én

t.

A 
ke

rin
ge

tős
ziv

att
yú

t c
sa

k a
 m

ell
ék

elt
 tá

pk
áb

ell
el 

ha
sz

ná
lja

. H
a a

 ke
rin

ge
tős

ziv
att

yú
 tá

pk
áb

ele
 sz

olg
ál 

me
gs

za
kít

ók
én

t, a
kk

or
 fo

lya
ma

tos
an

 jó
l h

oz
zá

fér
he

tőn
ek

 ke
ll l

en
nie

.

Bi
zto

sít
sa

, h
og

y a
z e

lek
tro

mo
s v

ez
eté

ke
k n

e é
rin

tke
zz

en
ek

 se
mm

ily
en

 cs
őv

el 
va

gy
 cs

őc
sa

tla
ko

zá
ss

al.

So
ha

 ne
 ve

ze
ss

en
 há

lóz
ati

 fe
sz

ült
sé

ge
t a

 fü
rd

ő k
om

mu
nik

ác
iós

 cs
atl

ak
oz

óib
a.

A
la

pv
et

ő 
bi

zt
on

sá
gi

 u
ta

sí
tá

so
k 

La
bo

ra
tó

riu
m

i f
ür

dő
k

Ol
ya

n c
ső

ve
ze

ték
et 

ha
sz

ná
ljo

n, 
am

ely
 m

eg
fel

el 
a m

ax
im

áli
s h

őm
ér

sé
kle

tte
l é

s n
yo

má
ss

al 
ka

pc
so

lat
os

 
kö

ve
tel

mé
ny

ek
ne

k.

Ind
ítá

s e
lőt

t g
on

do
sk

od
jon

 az
 ös

sz
es

 el
ek

tro
mo

s –
 és

 ad
ott

 es
etb

en
 ko

mm
un

iká
ció

s –
 cs

atl
ak

oz
tat

ás
ró

l.

Az
 al

ka
lm

az
ott

 hű
tők

öz
eg

ek
 ne

he
ze

bb
ek

 a 
lev

eg
őn

él,
 ez

ér
t s

ziv
ár

gá
s e

se
tén

 ki
sz

or
ítjá

k a
z o

xig
én

t, a
mi

 
es

zm
éle

tve
sz

tés
t o

ko
z. 

A 
sz

ivá
rg

ó h
űtő

kö
ze

g a
 bő

rre
l é

rin
tke

zv
e f

ag
yá

st 
ok

oz
. A

 hű
tők

öz
eg

 típ
us

a f
el 

va
n 

tün
tet

ve
 a 

be
re

nd
ez

és
 ad

att
áb

láj
án

, to
vá

bb
i in

for
má

ció
ka

t p
ed

ig 
a g

yá
rtó

 le
gfr

iss
eb

b a
me

rik
ai 

biz
ton

sá
gi 

ad
atl

ap
ján

 (S
DS

, k
or

áb
bi 

ne
vé

n M
SD

S)
 va

gy
 eu

ró
pa

i b
izt

on
sá

gi 
ad

atl
ap

ján
 ta

lál
ha

t.

Go
nd

os
ko

djo
n a

rró
l, h

og
y a

 ta
rtá

ly 
va

lam
en

ny
i ü

rít
őn

yíl
ás

a z
ár

va
 le

gy
en

, é
s m

ind
en

 cs
őc

sa
tla

ko
zá

s s
tab

il 
leg

ye
n. 

Fe
ltö

lté
s e

lőt
t g

on
do

sa
n t

áv
olí

tso
n e

l m
ind

en
 m

ar
ad

vá
ny

t.

Tö
lté

s e
lőt

t a
 ki

fol
yá

s m
eg

elő
zé

se
 ér

de
ké

be
n h

ely
ez

ze
 a 

tar
tál

yo
ka

t a
 fü

rd
őb

e.

Me
leg

íté
sk

or
 az

 ol
aja

lap
ú f

oly
ad

ék
ok

 tá
gu

lna
k. 

Ne
 tö

lts
e t

úl 
a t

ar
tál

yt.

Cs
ak

 a 
ké

zik
ön

yv
be

n s
ze

re
plő

, jó
vá

ha
gy

ott
 fo

lya
dé

ko
t h

as
zn

álj
on

. E
gy

éb
 fo

lya
dé

k h
as

zn
ála

ta 
es

eté
n a

 
ga

ra
nc

ia 
ér

vé
ny

tel
en

né
 vá

lik
. S

oh
a n

e h
as

zn
álj

on
 10

0%
-o

s g
lik

olt
.

80
 °C

 fe
let

ti v
íz 

ha
sz

ná
lat

a e
se

tén
 go

nd
os

an
 fig

ye
lje

 a 
fol

ya
dé

ks
zin

tet
, g

ya
kra

n l
eh

et 
sz

ük
sé

g u
tán

töl
tés

re
. 

Em
ell

ett
 gő

z i
s k

ele
tke

zik
.

A 
víz

-g
lik

ol 
ke

ve
ré

ke
ke

t ti
sz

ta 
víz

ze
l k

ell
 fe

ltö
lte

ni,
 el

len
ke

ző
 es

etb
en

 m
eg

nö
ve

ks
zik

 a 
gli

ko
l k

on
ce

ntr
ác

iój
a, 

na
gy

ob
b l

es
z a

 vi
sz

ko
zit

ás
, é

s g
ye

ng
ül 

a t
elj

es
ítm

én
y.

Am
en

ny
ibe

n n
em

 ví
zrő

l v
an

 sz
ó, 

bá
rm

ily
en

 jó
vá

ha
gy

ott
 fo

lya
dé

k h
as

zn
ála

ta 
elő

tt, 
ille

tve
 ol

ya
n k

ar
ba

nta
rtá

s 
vé

gr
eh

ajt
ás

ak
or,

 am
ely

 vá
rh

ató
an

 fo
lya

dé
kk

al 
va

ló 
ér

int
ke

zé
ss

el 
jár

, is
me

rke
dje

n m
eg

 a 
ke

ze
lés

i 
óv

int
éz

ke
dé

se
kk

el 
a g

yá
rtó

 ál
tal

 ki
bo

cs
áto

tt S
DS

 és
 E

K 
biz

ton
sá

gi 
ad

atl
ap

 al
ap

ján
.

Bi
zo

ny
os

od
jon

 m
eg

 ar
ró

l, h
og

y a
 fo

lya
dé

kb
ól 

ne
m 

ter
me

lőd
he

t m
ér

ge
ző

 gá
z. 

A 
fol

ya
dé

k f
ele

tt a
 ha

sz
ná

lat
 

so
rá

n t
űz

ve
sz

ély
es

 gá
zo

k h
alm

oz
ód

ha
tna

k f
el.

Et
ilé

n-
gli

ko
l é

s v
íz 

ha
sz

ná
lat

a e
se

tén
 re

nd
sz

er
es

 id
ők

öz
ön

ké
nt 

ell
en

őr
izz

e a
 fo

lya
dé

k k
on

ce
ntr

ác
iój

át 
és

 
pH

-é
rté

ké
t. A

 ko
nc

en
trá

ció
 és

 a 
pH

-é
rté

k m
eg

vá
lto

zá
sa

 be
fol

yá
so

lha
tja

 a 
re

nd
sz

er
 te

lje
sít

mé
ny

ét.

A 
ter

mi
ku

s l
ek

ap
cs

olá
si 

po
nto

t a
z a

lka
lm

az
ott

 hő
áta

dó
 fo

lya
dé

k l
ob

ba
ná

sp
on

tjá
ná

l k
ise

bb
 ér

ték
re

 ke
ll 

áll
íta

ni.

Az
 E

N 
61

01
0 (

IE
C 

10
10

) m
eg

ha
tár

oz
ás

án
ak

 m
eg

fel
elő

 le
gm

ag
as

ab
b ü

ze
mi

 hő
mé

rsé
kle

t k
or

lát
ján

ak
 25

 
°C

-ka
l a

 fü
rd

őfo
lya

dé
k l

ob
ba

ná
sp

on
tja

 al
att

 ke
ll l

en
nie

.

A 
fol

ya
dé

k k
ez

elé
se

 va
gy

 le
er

es
zté

se
 el

őtt
 go

nd
os

ko
djo

n a
rró

l, h
og

y a
z b

izt
on

sá
go

s h
őm

ér
sé

kle
tű 

leg
ye

n 
(4

0 °
C 

ala
tt)

.

Ne
 üz

em
elt

es
se

 a 
be

re
nd

ez
és

t, h
a a

z s
ér

ült
 va

gy
 sz

ivá
ro

g, 
ille

tve
 ha

 bá
rm

ely
ik 

ve
ze

ték
e s

ér
ült

.

Ne
 üz

em
elt

es
se

 a 
für

dő
t a

né
lkü

l, h
og

y a
 ta

rtá
lyb

an
 fo

lya
dé

k l
en

ne
. 

Ha
 ni

nc
s a

 he
lyé

n a
z ö

ss
ze

s p
an

el,
 ne

 üz
em

elt
es

se
 a 

für
dő

t, é
s n

e t
ölt

sö
n f

oly
ad

ék
ot 

a t
ar

tál
yb

a.

Ne
 tis

ztí
tsa

 a 
für

dő
t o

ldó
sz

er
re

l. P
uh

a r
on

gy
ot 

és
 vi

ze
t h

as
zn

álj
on

 a 
tis

ztí
tás

ho
z.

H
U

Ez
 a 

cím
ke

 az
t je

lzi
, h

og
y g

yú
lék

on
y h

űtő
kö

ze
ge

t h
as

zn
ált

ak
.



Ür
íts

e k
i a

 ta
rtá

lyt
, m

iel
őtt

 a 
be

re
nd

ez
és

t fa
gy

po
nt 

ala
tt v

ag
y a

nn
ak

 kö
ze

léb
en

 tá
ro

lná
 és

/va
gy

 sz
áll

íta
ná

.

A 
für

dő
 m

oz
ga

tás
a, 

ille
tve

 sz
er

viz
elé

si 
va

gy
 ka

rb
an

tar
tás

i e
ljá

rá
s v

ég
re

ha
jtá

sa
 el

őtt
 m

ind
ig 

ka
pc

so
lja

 ki
 és

 
vá

las
sz

a l
e a

z á
ra

mf
or

rá
sró

l a
 be

re
nd

ez
és

t. A
 sz

er
viz

elé
st 

és
 a 

jav
ítá

st 
bíz

za
 ké

pz
ett

 sz
ak

em
be

rre
.

A 
für

dő
 sz

áll
ítá

sa
ko

r le
gy

en
 óv

ato
s. 

A 
zö

kk
en

és
ek

 va
gy

 le
ejt

és
 ká

rt 
teh

et 
a b

er
en

de
zé

s k
om

po
ne

ns
eib

en
.

Ve
sz

ély
es

 an
ya

g k
ifo

lyá
sa

 es
eté

n a
 de

ko
nta

mi
ná

lás
 a 

fel
ha

sz
ná

ló 
fel

elő
ss

ég
e. 

A 
de

ko
nta

mi
ná

lás
t, i

lle
tve

 a 
tis

ztí
tós

ze
re

k k
om

pa
tib

ilit
ás

át 
ille

tőe
n f

or
du

ljo
n a

 gy
ár

tóh
oz

.

Al
ac

so
ny

 hő
mé

rsé
kle

ten
 tö

rté
nő

 sz
áll

ítá
sh

oz
 va

gy
 tá

ro
lás

ho
z a

 fü
rd

őt 
le 

ke
ll ü

rít
en

i, m
ajd

 la
bo

ra
tór

ium
i 

mi
nő

sé
gű

 gl
iko

l é
s v

íz 
50

-5
0 s

zá
za

lék
os

 ke
ve

ré
ké

ve
l k

i k
ell

 öb
líte

ni.

Az
 üz

em
en

 kí
vü

l h
ely

ez
és

t c
sa

k s
za

kk
er

es
ke

dő
 ha

jth
atj

a v
ég

re
, m

inő
sít

ett
 be

re
nd

ez
és

 ha
sz

ná
lat

áv
al.

 
Mi

nd
en

 ér
vé

ny
be

n l
év

ő e
lőí

rá
st 

be
 ke

ll t
ar

tan
i.

A 
tel

ep
íté

si,
 üz

em
elt

eté
si,

 ill
etv

e k
ar

ba
nta

rtá
si 

elj
ár

ás
ok

na
k a

 ké
zik

ön
yv

be
n f

og
lal

ttó
l e

lté
rő

 vé
gr

eh
ajt

ás
a 

ve
sz

ély
es

 he
lyz

ete
t te

re
mt

he
t, é

s é
rvé

ny
tel

en
né

 te
sz

i a
 gy

ár
tó 

ga
ra

nc
iáj

át.

Sa
ha

ra
 fü

rd
ő é

s k
ülö

ná
lló

 m
er

ülő
 ke

rin
ge

tős
ziv

att
yú

 es
eté

n a
 m

ell
ék

elt
 an

ya
 és

 al
áté

t s
eg

íts
ég

év
el 

rö
gz

íts
e 

a t
es

tve
ze

ték
et 

a f
ém

tar
tál

y t
ete

jéh
ez

.

El
táv

olí
tot

t m
er

ülő
 ke

rin
ge

tős
ziv

att
yú

va
l n

e ü
ze

me
lte

ss
e a

 fü
rd

őt.

Ne
 sz

er
elj

e b
e a

 m
er

ülő
 ke

rin
ge

tős
ziv

att
yú

t m
eg

for
dít

va
, m

er
t a

 tá
pk

áb
el 

ho
zz

áé
rth

et 
a t

ar
tál

y f
oly

ad
ék

áh
oz

.

Az
 át

lát
sz

ó a
kri

l- é
s p

oli
pr

op
ilé

n-
ox

id 
(P

PO
) f

ür
dő

k c
sa

k v
ízz

el 
ha

sz
ná

lha
tók

.

A 
für

dő
 sz

oft
ve

ré
t á

llít
sa

 be
 a 

ha
sz

ná
lt f

oly
ad

ék
na

k m
eg

fel
elő

en
.

Te
le

pí
té

s 
A

rc
tic

, G
la

ci
er

 é
s 

Sa
ha

ra
 fü

rd
ők

er
in

ge
tő

k 
es

et
éb

en
:

Bi
zto

sít
sa

, h
og

y a
z e

lek
tro

mo
s v

ez
eté

ke
k n

e k
er

ülj
en

ek
 ér

int
ke

zé
sb

e s
em

mi
lye

n c
ső

ve
l v

ag
y 

cs
őc

sa
tla

ko
zá

ss
al.

Hű
töt

t fü
rd

ő e
se

téb
en

 te
lep

íts
e a

 m
ell

ék
elt

 R
J4

5-
ös

 ár
ny

ék
olt

 ká
be

lt a
 m

er
ülő

 ke
rin

ge
tős

ziv
att

yú
 és

 a 
für

dő
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-ö
s c

sa
tla

ko
zó

i (E
the

rn
eth

ez
 ha

so
nló

) k
öz

é. 
Er

re
 sz

ük
sé

g v
an

 a 
me

gfe
lel

ő m
űk

öd
és

he
z.

Hű
töt

t fü
rd

ő e
se

téb
en

 te
lep

íts
e a

 tá
pk

áb
elt

 a 
ve

zé
rlő

 há
tul

ján
 ta

lál
ha

tó 
A 

cs
atl

ak
oz

ó é
s a

 hű
töt

t fü
rd

ő 
há

tul
ján

 ta
lál

ha
tó 

B 
cs

atl
ak

oz
ó k

öz
é. 

Cs
atl

ak
oz

tas
sa

 a 
für

dő
 C

 tá
pk

áb
elé

t e
gy

 fö
lde

lt c
sa

tla
ko

zó
alj

za
tho

z.

Hű
töt

t fü
rd

ő e
se

téb
en

 so
ha

 ne
 cs

atl
ak

oz
tas

sa
 tá

pk
im

en
eth

ez
 a 

ve
zé

rlő
 A 

táp
be

me
ne

tét
. A

 B
 tá

pk
im

en
ete

t 
kiz

ár
óla

g a
 m

er
ülő

 ke
rin

ge
tős

ziv
att

yú
ho

z s
za

ba
d c

sa
tla

ko
zta

tni
.

Ne
m 

hű
töt

t fü
rd

ő e
se

téb
en

 cs
atl

ak
oz

tas
sa

 a 
für

dő
 C

 tá
pk

áb
elé

t e
gy

 fö
lde

lt c
sa

tla
ko

zó
alj

za
tho

z.

A 
kü

lső
 ke

rin
ge

tés
 cs

őc
sa

tla
ko

zá
sa

i a
 m

er
ülő

 ke
rin

ge
tős

ziv
att

yú
 há

tul
ján

 ta
lál

ha
tók

. 
 : v

iss
zá

ra
m 

a k
üls

ő a
lka

lm
az

ás
bó

l. 
 : k

im
en

eti
 ár

am
 a 

kü
lső

 al
ka

lm
az

ás
ba

. A
 cs

atl
ak

oz
ás

ok
 kü

lső
 át

mé
rő

je 
16

 
mm

. T
áv

olí
tsa

 el
 ho

lla
nd

i a
ny

ák
at 

és
 a 

lem
ez

ek
et,

 m
ajd

 te
lep

íts
e a

 ke
rin

ge
tős

ziv
att

yú
ho

z m
ell

ék
elt

 8 
va

gy
12

 m
m-

es
 tö

ml
őc

so
nk

ok
at 

és
 -b

ilin
cs

ek
et.

A 
ke

rin
ge

tős
ziv

att
yú

 cs
őv

ez
eté

ke
 sé

rü
lés

én
ek

 m
eg

elő
zé

se
 ér

de
ké

be
n 1

9 m
m-

es
 ra

cs
nis

 ku
lcc

sa
l tá

vo
líts

a 
el,

 ill
etv

e t
ele

pít
se

 a 
cs

atl
ak

oz
ás

ok
at.

Te
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-
ve
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té

k

R
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Je
i k

ur
io

s n
or

s i
š š

ių
 in

st
ru

kc
ijų

 yr
a n

es
up

ra
nt

am
os

, p
rie

š t
ęs

da
m

i s
ka

ity
kit

e v
ad

ov
ą a

rb
a 

kr
eip

kit
ės

 į m
us

.

Sa
ug

a,
 v

is
i g

am
in

ia
i:

D
A

N
G

E
R

 nu
ro

do
 ne

išv
en

gia
ma

i p
av

oji
ng

ą s
itu

ac
iją

, k
ur

ios
 ne

išv
en

gu
s, 

ga
lim

a m
irti

es
 ar

ba
 

rim
to 

su
ža

loj
im

o b
aig

tis
. 

W
A

R
N

IN
G

 nu
ro

do
 ga

lim
ai 

pa
vo

jin
gą

 si
tua

cij
ą, 

ku
rio

s n
eiš

ve
ng

us
, g

ali
ma

 m
irti

es
 ar

ba
 rim

to 
su

ža
loj

im
o b

aig
tis

.

C
A

U
T

IO
N

 nu
ro

do
 ga

lim
ai 

pa
vo

jin
gą

 si
tua

cij
ą, 

ku
rio

s n
eiš

ve
ng

us
, k

yla
 ne

rim
to 

ar
ba

 vi
du

tin
išk

o 
su

ža
loj

im
o t

iki
my

bė
. T

aip
 pa

t g
ali

ma
 pr

an
eš

ti, 
ka

i y
ra

 na
ud

oja
ma

 ne
sa

ug
iai

. 

 sk
irta

 pr
an

eš
ti n

au
do

toj
ui,

 ka
i p

rie
 ci

rku
lia

tor
iau

s y
ra

 ne
izo

liu
ota

 „p
av

oji
ng

a į
tam

pa
“. 

Įta
mp

os
 dy

dis
 

yra
 ga

na
 sv

ar
bu

s i
r g

ali
 su

ke
lti 

ele
ktr

os
 šo

ko
 pa

vo
jų.

 nu
ro

do
 es

am
us

 ka
ršt

us
 pa

vir
šiu

s.

 nu
ro

do
 sk

ait
yti

 va
do

vą
.

Ne
na

ud
ok

ite
 vo

ne
lės

 ka
ip 

ste
rila

us
 ar

 pr
ie 

pa
cie

nto
 pr

iju
ng

to 
pr

iet
ais

o. 
Be

 to
, v

on
elė

 nė
ra

 sk
irta

s n
au

do
ti I

, 
II i

r I
II k

las
ės

 pa
vo

jin
go

se
 vi

eto
se

, k
aip

 nu
ro

dy
ta 

Na
cio

na
lin

iam
e e

lek
tro

s k
od

ek
se

.

Ni
ek

ad
a n

ed
ėk

ite
 vo

ne
lės

 vi
eto

je 
ar

 or
e, 

ku
r y

ra
 pe

r d
ide

lis
 ka

ršt
is,

 dr
ėg

mė
 ar

 ko
ro

zin
ės

 m
ed

žia
go

s. 
Da

rb
ini

ų p
ar

am
etr

ų i
eš

ko
kit

e n
au

do
toj

o v
ad

ov
e.

Pr
ieš

 įju
ng

da
mi

 24
 va

lan
do

ms
 pa

lik
ite

 at
ša

ldy
tas

 vo
ne

les
 ve

rtik
ali

oje
 pa

dė
tyj

e k
am

ba
rio

 te
mp

er
atū

ro
je 

(~
25

 
°C

). 
T a

ip 
su

tep
im

o a
lyv

a s
ute

ka
 at

ga
l į 

ko
mp

re
so

rių
.

Pr
iju

nk
ite

 vo
ne

lę 
pr

ie 
tin

ka
ma

i įž
em

int
o i

šv
ad

o.

Gr
an

din
ės

 sa
ug

ikl
is 

vo
ne

lės
 už

pa
ka

lin
ėje

 da
lyj

e y
ra

 sk
irta

s a
tju

ng
im

ui.

Įju
nk

ite
 ci

rku
lia

tor
ių 

tik
 su

 tie
kia

mu
 lin

ijo
s l

aid
u. 

Je
i c

irk
uli

ato
ria

us
 m

ait
ini

mo
 la

ida
s y

ra
 na

ud
oja

ma
s k

aip
 

atj
un

gim
o p

rie
tai

sa
s, 

jį b
ūti

na
 le

ng
va

i p
as

iek
ti v

isu
om

et.

Už
tik

rin
kit

e, 
ka

d e
lek

tro
s l

aid
ai 

ne
sil

ies
tų 

su
 ka

na
liz

ac
ijo

s j
un

gti
mi

s a
r v

am
zd

yn
u.

Ni
ek

ad
a n

eju
nk

ite
 lin

ijo
s į

tam
po

s p
rie

 be
t k

ur
ių 

vo
ne

lės
 ko

mu
nik

ac
ini

ų j
un

gč
ių.

Pa
gr

in
di

nė
s 

sa
ug

os
 in

st
ru

kc
ijo

s 
La

bo
ra

to
rin

ės
 v

on
el

ės
Už

tik
rin

kit
e, 

ka
d j

ūs
ų p

as
irin

kta
s v

am
zd

yn
as

 at
itin

ka
 jū

sų
 di

dž
iau

sio
s t

em
pe

ra
tūr

os
 ir 

slė
gio

 re
ika

lav
im

us
.

Už
tik

rin
kit

e, 
ka

d v
iso

s e
lek

tro
s, 

ir j
ei 

yra
, k

om
un

ika
cij

os
 ju

ng
tys

 yr
a s

uju
ng

tos
 pr

ieš
 pa

lei
dž

ian
t.

Na
ud

oja
mi

 au
ša

lai
 yr

a s
un

ke
sn

i n
ei 

or
as

 ir,
 es

an
t n

ute
kė

jim
ui,

 jie
 iš

stu
ms

 de
gu

on
į, d

ėl 
ko

 ga
lim

a p
ra

ra
sti

 
są

mo
nę

. P
ris

ilie
tus

 pr
ie 

išt
ek

ėju
sių

 au
ša

lų,
 ga

lim
a n

ud
eg

ti o
dą

. N
au

do
jam

o a
uš

alo
 tip

o i
r g

am
int

ojo
 

na
uja

us
ios

 JA
V 

sa
ug

um
o d

uo
me

nų
 iš

klo
tin

ės
 (S

DS
), 

an
ks

čia
u ž

ino
mo

s k
aip

 M
SD

S 
be

i E
S 

sa
ug

um
o 

du
om

en
ų i

šk
lot

inė
s p

ap
ild

om
os

 in
for

ma
cij

os
 ie

šk
ok

ite
 ci

rku
lia

tor
iau

s t
ec

hn
ini

ų d
uo

me
nų

 le
nte

lės
.

Už
tik

rin
kit

e, 
ka

d v
isi

 re
ze

rvu
ar

o d
re

na
žo

 pr
iev

ad
ai 

yra
 už

da
ryt

i ir
 vi

so
s k

an
ali

za
cij

os
 ju

ng
tys

 yr
a 

ap
sa

ug
oto

s. 
Ta

ip 
pa

t u
žti

kri
nk

ite
, k

ad
 be

t p
rie

š p
ild

an
t b

ūtų
 nu

va
lyt

os
 vi

so
s n

uo
sė

do
s.

Ve
ng

da
mi

 iš
sil

iej
im

o, 
pr

ieš
 pi

lda
mi

 pa
dė

kit
e s

av
o k

on
tei

ne
riu

s į
 vo

ne
lę.

Įši
lę 

sk
ys

čia
i a

lie
jau

s p
ag

rin
du

 pl
eč

ias
i. V

en
kit

e r
ez

er
vu

ar
o p

er
pil

dy
mo

.

Na
ud

ok
ite

 tik
 va

do
ve

 iš
va

rd
int

us
 pa

tvi
rtin

tus
 sk

ys
čiu

s. 
Ki

tų 
sk

ys
čių

 pa
na

ud
oji

ma
s p

an
aik

ina
 ga

ra
nti

ją.
 

Ni
ek

ad
a n

en
au

do
kit

e 1
00

 %
 gl

iko
lio

.

Na
ud

od
am

i a
uk

šte
sn

ės
 ne

i 8
0 °

C 
tem

pe
ra

tūr
os

 va
nd

en
į, a

tid
žia

i s
teb

ėk
ite

 sk
ys

čio
 ly

gį,
 re

ikė
s d

až
na

i 
pa

pil
dy

ti. 
Jis

 ta
ip 

pa
t g

ar
uo

ja.

Va
nd

en
s /

 gl
iko

lio
 m

iši
nia

ms
 re

ikė
s p

ap
ild

ym
o g

ryn
u v

an
de

niu
, k

ita
ip 

gli
ko

lio
 ko

nc
en

tra
cij

a k
ils

 ir 
did

ės
 

kla
mp

a b
ei 

pr
as

tės
 ve

iki
ma

s.

Be
 va

nd
en

s, 
pr

ieš
 na

ud
od

am
i k

itą
 pa

tvi
rtin

tą 
sk

ys
tį a

rb
a a

tlik
da

mi
 pr

iež
iūr

ą, 
ku

r g
ali

ma
s k

on
tak

tas
 su

 
sk

ys
čiu

, tv
ar

ky
mo

 at
sa

rg
um

o p
rie

mo
nių

 ie
šk

ok
ite

 ga
mi

nto
 S

DS
 ir 

EB
 sa

ug
os

 du
om

en
ų i

šk
lot

inę
.

Už
tik

rin
kit

e, 
ka

d s
ky

sti
s n

eg
ar

ins
 to

ks
ini

ų d
ujų

. N
au

do
jim

o m
etu

 vi
rš 

sk
ys

čio
 ga

li s
us

ika
up

ti d
eg

ios
 du

jos
.

Na
ud

od
am

i e
tile

no
 gl

iko
lį i

r v
an

de
nį,

 re
gu

lia
ria

i ti
kri

nk
ite

 sk
ys

čio
 ko

nc
en

tra
cij

ą i
r p

H.
 K

on
ce

ntr
ac

ijo
s i

r p
H 

pa
kit

im
ai 

ga
li t

ur
ėti

 įta
ko

s s
ist

em
os

 ve
iki

mu
i.

Už
tik

rin
kit

e, 
ka

d p
er

 di
de

lės
 te

mp
er

atū
ro

s a
tki

rtim
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an

ia.
Złą

cz
a k

an
ali

za
cy

jne
 ze

wn
ętr

zn
eg

o u
kła

du
 cy

rku
lac

yjn
eg

o z
na

jdu
ją 

się
 w

 ty
lne

j c
zę

śc
i c

yrk
ula

tor
a 

za
nu

rze
nia

. 
 je

st 
pr

ze
pły

we
m 

po
wr

otn
ym

 z 
ob

wo
du

 ze
wn

ętr
zn

eg
o. 

 je
st 

pr
ze

pły
we

m 
wy

lot
ow

ym
 do

 ob
wo

du
 ze

wn
ętr

zn
eg

o (
str

on
a z

as
ila

jąc
a)

. Z
łąc
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ć n
ak
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 łą
cz

ąc
ą o

ra
z 

pły
tki

 w
 ce

lu 
za

mo
nto

wa
nia

 do
sta

rcz
on

yc
h w

ra
z z

 cy
rku

lat
or

em
 ko

ńc
ów

ek
 w

ęż
a i

 za
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kó
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y z
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ob
iec
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zk

od
ze

niu
 in

sta
lac

ji w
od
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iąg

ow
ej 

cy
rku

lat
or

a p
od

cz
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 zd
ejm

ow
an

ia/
mo

nto
wa

nia
 zł

ąc
zy
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a n
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ład
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.
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śm

a 
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ie
m

ia
ją

ca
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Co
ns

ul
ta

ți 
m

an
ua

lu
l s

au
 co

nt
ac

ta
ți-

ne
 în

ain
te

 d
e a

 m
er

ge
 m

ai 
de

pa
rte

 d
ac

ă o
ric

ar
e d

in
tre

 ac
es

te
 

in
st

ru
cț

iu
ni

 su
nt

 p
e d

ep
lin

 în
țe

les
e.

Si
gu

ra
nț

ă,
 to

at
e 

pr
od

us
el

e:

D
A

N
G

E
R

 in
dic

ă o
 si

tua
ţie

 pe
ric

ulo
as

ă i
mi

ne
ntă

 ca
re

, în
 ca

zu
l în

 ca
re

 nu
 se

 ev
ită

, p
oa

te 
ca

uz
a 

mo
ar

te 
sa

u v
ătă

ma
re

 co
rp

or
ală

 gr
av

ă. 

W
A

R
N

IN
G

 in
dic

ă o
 si

tua
ție

 po
ten

ția
l p

er
icu

loa
să

 ca
re

 da
că

 nu
 se

 ev
ită

 po
ate

 ca
uz

a m
oa

rte
a s

au
 

ră
nir

ea
 gr

av
ă.

C
A

U
T

IO
N

 in
dic

ă o
 si

tua
ție

 po
ten

ția
l p

er
icu

loa
să

 ca
re

 da
că

 nu
 se

 ev
ită

 po
ate

 ca
uz

a r
ăn

i m
ino

re
 

sa
u m

od
er

ate
. S

e f
olo

se
ște

 și
 pe

ntr
u a

 at
en

țio
na

 îm
po

triv
a p

ra
cti

cil
or

 pe
ric

ulo
as

e. 

 m
en

it s
ă a

ten
țio

ne
ze

 ut
iliz

ato
ru

l c
u p

riv
ire

 la
 pr

ez
en

ța 
„vo

lta
jul

ui 
pe

ric
ulo

r” 
ne

izo
lat

 di
n i

nc
int

a 
pr

op
ag

ato
ru

lui
. M

ag
nit

ud
ine

a v
olt

aju
lui

 es
te 

de
stu

l d
e m

ar
e p

en
tru

 a 
pr

ez
en

ta 
ris

c d
e ș

oc
 el

ec
tric

.

 in
dic

ă p
re

ze
nta

 su
pr

afe
țel

or
 în

cin
se

.

 in
dic

ă c
itir

ea
 m

an
ua

lul
ui.

Nu
 fo

los
iți 

ca
da

 ca
 di

sp
oz

itiv
 st

er
il s

au
 co

ne
cta

t la
 pa

cie
nt.

 În
 pl

us
, c

ad
a n

u e
ste

 co
nc

ep
ută

 pe
ntr

u a
 se

 
fol

os
i în

 Lo
cu

ri P
er

icu
loa

se
 di

n C
las

ele
 I, 

II s
au

 III
 co

nfo
rm

 de
fin

iții
lor

 C
od

ulu
i E

lec
tric

 N
ați

on
al.

Nu
 pl

as
ați

 ca
da

 ni
cio

da
tă 

în 
loc

ur
i s

au
 m

ed
ii u

nd
e s

e a
flă

 ni
ve

lur
i c

re
sc

ute
 de

 că
ldu

ră
, u

me
ze

ală
 sa

u 
su

bs
tan

țe 
co

ro
ziv

e. 
Co

ns
ult

ați
 m

an
ua

lul
 de

 ut
iliz

ar
e p

en
tru

 pa
ra

me
trii

 op
er

ați
on

ali
.

Ca
zil

e f
rig

or
ific

e s
e l

as
ă î

n p
oz

iție
 ve

rtic
ală

 la
 te

mp
er

atu
ra

 ca
me

re
i (~

25
°C

) p
en

tru
 24

 de
 or

e î
na

int
e d

e a
 se

 
po

rn
i. A

ce
st 

luc
ru

 as
igu

ră
 sc

ur
ge

re
a î

na
po

i în
 co

mp
re

so
r a

 ul
eiu

lui
 de

 lu
br

ifie
re

.

Co
ne

cta
ți c

ad
a o

 pr
iză

 îm
pă

mâ
nta

tă 
co

re
sp

un
ză

tor
.

Înv
eli

șu
l p

ro
tec

tor
 al

 ci
rcu

itu
lui

 se
 afl

ă p
e l

atu
ra

 di
n s

pa
te 

a c
ăz

ii ș
i n

u e
ste

 co
nc

ep
ut 

sp
re

a a
 se

 fo
los

i p
en

tru
 

de
co

ne
cta

re
.

Op
er

ați
 pr

op
ag

ato
ru

l fo
los

ind
 nu

ma
i c

ab
lul

 fu
rn

iza
t. C

ab
lul

 de
 al

im
en

tar
e a

l p
ro

pa
ga

tor
ulu

i tr
eb

uie
 să

 fie
 în

 
pe

rm
an

en
ță 

uș
or

 ac
ce

sib
il d

ac
ă s

e f
olo

se
ște

 ca
 di

sp
oz

itiv
 de

 de
co

ne
cta

re
.

Ca
blu

rile
 el

ec
tric

e n
u t

re
bu

ie 
să

 in
tre

 în
 co

nta
ct 

cu
 țe

vil
e s

au
 co

ne
xiu

nil
e d

e i
ns

tal
ați

e.

Ni
cio

da
tă 

să
 nu

 ap
lic

ați
 te

ns
iun

e d
e l

ini
e l

a c
on

ex
iun

ile
 de

 co
mu

nic
ar

e a
le 

că
zii

.

In
st

ru
cț

iu
ni

 E
se

nț
ia

le
 d

e 
Si

gu
ra

nț
ă 

C
ăz

i d
e 

la
bo

ra
to

r
As

igu
ra

ți-v
ă c

ă ț
ev

ile
 se

lec
tat

e î
nd

ep
lin

es
c c

er
inț

ele
 pr

ivi
nd

 te
mp

er
atu

ra
 și

 pr
es

iun
ea

 m
ax

im
ă.

As
igu

ra
ți-v

ă c
ă t

oa
te 

co
ne

xiu
nil

e e
lec

tric
e ș

i d
e c

om
un

ica
re

 (d
ac

ă e
ste

 ca
zu

l) s
e f

ac
 în

ain
te 

de
 po

rn
ire

.

Ag
en

ții 
frig

or
ific

i fo
los

iți 
su

nt 
ma

i g
re

i d
ec

ât 
ae

ru
l, i

ar
 da

că
 ex

ist
ă o

 sc
ur

ge
re

 ei
 vo

r î
nlo

cu
i o

xig
en

ul 
și 

vo
r 

ca
uz

a p
ier

de
ri d

e c
on

ști
en

ță.
 C

on
tac

tul
 cu

 sc
ur

ge
rile

 de
 ag

en
t fr

igo
rifi

c p
oa

te 
ca

uz
a a

rd
er

e l
a n

ive
lul

 pi
eli

i. 
Co

ns
ult

ați
 pl

ăc
uța

 de
 id

en
tifi

ca
re

 a 
pr

op
ag

ato
ru

lui
 pe

ntr
u t

ipu
l d

e a
ge

nt 
frig

or
ific

 fo
los

it ș
i a

po
i c

ea
 m

ai 
ac

tua
lă 

Fiș
ă c

u D
ate

 de
 S

igu
ra

nță
 S

UA
(F
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) a

 pr
od

uc
ăto

ru
lui

 cu
no

sc
ută

 dr
ep

t M
SD

S 
și 

Fiș
a c

u D
ate

 de
 

Si
gu

ra
nță

 U
E 

pe
ntr

u i
nfo

rm
ați

i s
up

lim
en

tar
e.

As
igu

ra
ți-v

ă c
a o

rifi
cii

le 
pe

ntr
u s

cu
rg

er
ea

 re
ze

rvo
ru

lui
 su

nt 
înc

his
e ș

i to
ate

 co
ne

xiu
nil

e i
ns

tal
ați

ei 
su

nt 
în 

sig
ur

an
ță.

 D
e a

se
me

ne
a, 

as
igu

ra
ți-v

ă c
ă î

na
int

e d
e u

mp
ler

e s
-a

u î
nlă

tur
at 

toa
te 

re
zid

uu
rile

.

Pu
ne

ți r
ec

ipi
en

tel
e î

n c
ad

ă î
na

int
e d

e u
mp

ler
e p

en
tru

 a 
ev

ita
 îm

pr
ăș

tie
re

a.

Lic
hid

ele
 pe

 ba
ză

 de
 ul

ei 
se

 di
lat

ă l
a c

ăld
ur

ă. 
Ev

ita
ți u

mp
ler

ea
 în

 ex
ce

s a
 re

ze
rvo

ru
lui

.

Fo
los

iți 
nu

ma
i li

ch
ide

le 
ap

ro
ba

te 
ca

re
 su

nt 
en

um
er

ate
 în

 m
an

ua
l. F

olo
sir

ea
 al

tor
 lic

hid
e a

nu
lea

ză
 ga

ra
nți

a. 
Ni

cio
da

tă 
nu

 se
 fo

los
eș

te 
10

0%
 gl

ico
l.

Câ
nd

 fo
los

iți 
ap

ă l
a p

es
te 

80
°C

 tr
eb

uie
 să

 m
on

ito
riz

ați
 cu

 at
en

ție
 ni

ve
lul

 de
 lic

hid
, s

un
t n

ec
es

ar
e r

eu
mp

ler
i 

fre
cv

en
te.

 D
e a

se
me

ne
a, 

se
 pr

od
uc

 ab
ur

i.

Am
es

tec
ur

ile
 de

 ap
ă/g

lic
ol 

ne
ce

sit
ă u

mp
ler

e c
u a

pă
 pu

ră
 al

tfe
l s

e v
a m

ăr
i p

ro
ce

nta
jul

 de
 gl

ico
l, i

ar
 ac

es
t 

luc
ru

 va
 re

zu
lta

 în
 ni

ve
l c

re
sc

ut 
al 

vâ
sc

oz
ită

ții 
și 

ra
nd

am
en

t s
că

zu
t.

În 
afa

ră
 de

 ap
ă, 

îna
int

e d
e f

olo
sir

ea
 vr

eu
nu

i li
ch

id 
ap

ro
ba

t s
au

 câ
nd

 se
 ef

ec
tue

az
ă î

ntr
eți

ne
re

a c
ân

d e
ste

 
pr

ob
ab

ilă
 in

tra
re

a î
n c

on
tac

t c
u fl

uid
ul 

tre
bu

ie 
să

 co
ns

ult
ați

 F
DS

 și
 F

ișa
 cu

 D
ate

 de
 S

igu
ra

nță
 C

E 
pe

ntr
u 

mă
su

rile
 de

 si
gu

ra
nță

 pr
ivi

nd
 m

an
ev

ra
re

a.

As
igu

ra
ți-v

ă c
ă fl

uid
ul 

nu
 pr

od
uc

e g
az

e t
ox

ice
. P

e p
ar

cu
su

l fo
los

irii
 lic

hid
ulu

i s
e p

ot 
ac

um
ula

 ga
ze

 
infl

am
ab

ile
.

Ve
rifi

ca
ți r

eg
ula

t c
on

ce
ntr

ați
a l

ich
idu

șu
i ș

i p
H-

ul 
câ

nd
 fo

los
iți 

eti
len

 gl
ico

l. S
ch

im
bă

rile
 co

nc
en

tra
ție

i ș
i a

 pH
-

ulu
i p

oa
te 

afe
cta

 pe
rfo

rm
an

ța 
ins

tal
ați

ei.

As
igu

ra
ți-v

ă c
ă p

un
ctu

l d
e î

ntr
er

up
er

e a
 de

pă
șir

ii t
em

pe
ra

tur
ii e

ste
 se

tat
 m

ai 
jos

 de
câ

t p
un

ctu
l d

e a
rd

er
e 

pe
ntr

u t
ra

ns
fer

ul 
de

 că
ldu

ră
 al

 flu
idu

lui
 se

lec
tat

.

Ce
a m

ai 
rid

ica
tă 

tem
pe

ra
tur

ă d
e f

un
cți

on
ar

e c
on

for
m 

EN
 61

01
0 (

IE
C 

10
10

) t
re

bu
ie 

să
 se

 lim
ite

ze
 la

 25
°C

 
su

b p
un

ctu
l d

e a
rd

er
e a

l li
ch

idu
lui

 di
n c

ad
ă.

As
igu

ra
ți-v

ă c
ă fl

uid
ul 

se
 afl

ă l
a o

 te
mp

er
atu

ră
 si

gu
ră

 (s
ub

 40
°C

) î
na

int
e d

e a
-l m

an
ev

ra
 sa

u s
cu

rg
e. 

Ni
cio

da
tă 

să
 nu

 op
er

ați
 ec

hip
am

en
t c

ar
e p

re
zin

tă 
av

ar
ii s

au
 sc

ur
ge

ri s
au

 ca
blu

ri a
va

ria
te.

Ca
da

 nu
 se

 op
er

ea
ză

 ni
cio

da
tă 

făr
ă fl

uid
 în

 re
ze

rvo
r. 

Ca
da

 nu
 se

 op
er

ea
ză

 ni
cio

da
tă 

și 
nu

 se
 ad

au
gă

 flu
id 

în 
re

ze
rvo

r d
ac

ă p
an

ou
rile

 su
nt 

înd
ep

ăr
tat

e.

Nu
 cu

ră
țaț

i c
ad

a f
olo

sin
d s

olv
en

ți, 
fol

os
iți 

un
 m

ate
ria

l m
oa

le 
și 

ap
ă.

Re
ze

rvo
ru

l s
e s

cu
rg

e î
na

int
e d

e a
 se

 tr
an

sp
or

ta 
și/

sa
u d

ep
oz

ita
 la

 te
mp

er
atu

ri a
pr

op
e s

au
 su

b c
ele

 de
 

îng
he

ț.

R
O

Ac
ea

stă
 et

ich
etă

 in
dic

ă u
tili

za
re

a u
nu

i a
ge

nt 
frig

or
ific

 in
fla

ma
bil

 sy
s r

om
an

ian
.



Ca
da

 se
 op

re
ște

 m
er

eu
 și

 se
 de

co
ne

cte
az

ă d
e l

a t
en

siu
ne

a d
e a

lim
en

tar
e d

e l
a s

ur
sa

 de
 en

er
gie

 în
ain

te 
de

 
a s

e m
uta

 sa
u î

na
int

e d
e e

fec
tua

re
 or

ică
ro

r p
ro

ce
du

ri d
e r

ep
ar

ați
e s

au
 în

tre
țin

er
e. 

Re
pa

ra
țiil

e ș
i în

tre
țin

er
ea

 
se

 ef
ec

tue
az

ă d
e c

ătr
e t

eh
nic

ien
ii c

ali
fic

ați
.

Ca
da

 se
 tr

an
sp

or
tă 

cu
 gr

ijă
. Z

gu
du

iel
ile

 sa
u c

ăd
er

ile
 po

t a
va

ria
 co

mp
on

en
tel

e c
ăz

ii.

Ut
iliz

ato
ru

l e
ste

 re
sp

on
sa

bil
 de

 de
co

nta
mi

na
re

 da
că

 se
 va

rsă
 m

ate
ria

le 
pe

ric
ulo

as
e. 

Co
ns

ult
ați

 pr
od

uc
ăto

ru
l 

cu
 pr

ivi
re

 la
 co

mp
ati

bil
ita

tea
 ag

en
țilo

r d
e d

ec
on

tam
ina

re
 și

 de
 cu

ră
țar

e.

Ca
da

 tr
eb

uie
 să

 se
 sc

ur
gă

 și
 se

 cl
ăte

as
că

 cu
 un

 am
es

tec
 de

 la
bo

ra
tor

 di
n 5

0/5
0 g

lic
ol/

ap
ă d

ac
ă s

e v
a 

tra
ns

po
rta

 și
/sa

u d
ep

oz
ita

 la
 te

mp
er

atu
ri s

că
zu

te.

Re
tra

ge
re

a d
in 

fun
cți

on
ar

e s
e e

fec
tue

az
ă n

um
ai 

de
 că

tre
 un

 fu
rn

izo
r c

ali
fic

at 
fol

os
ind

 ec
hip

am
en

t c
er

tifi
ca

t. 
Tr

eb
uie

 să
 se

 re
sp

ec
te 

toa
te 

pr
ev

ed
er

ile
 cu

re
nte

.

Pe
rfo

rm
an

ța 
ins

tal
ați

ei,
 op

er
ar

ea
 sa

u p
ro

ce
du

rile
 de

 în
tre

țin
er

e p
e l

ân
gă

 ce
le 

de
sc

ris
e î

n m
an

ua
l p

ot 
să

 
ca

uz
ez

e s
itu

ați
i p

er
icu

loa
se

 sa
u s

e a
nu

lez
e g

ar
an

ția
 pr

od
uc

ăto
ru

lui
.

Pe
ntr

u c
ăz

ile
 S

ah
ar

a ș
i p

en
tru

 pr
op

ag
ato

ar
ele

 de
 cu

fun
da

re
 de

 si
ne

 st
ătă

toa
re

 se
 fo

los
eș

te 
piu

lița
 și

 șa
iba

 
fur

niz
ate

 pe
ntr

u a
 fix

a b
an

da
 de

 le
ga

re
 pe

 pa
rte

a d
e s

us
 a 

re
ze

rvo
ru

lui
 de

 m
eta

l.

Ca
da

 nu
 se

 op
er

ea
ză

 ni
cio

da
tă 

da
că

 pr
op

ag
ato

ru
l d

e c
ufu

nd
ar

e e
ste

 în
lăt

ur
at.

Nu
 m

on
taț

i in
ve

rs 
pr

op
ag

ato
ru

l d
e c

ufu
nd

ar
e; 

ca
blu

l d
e a

lim
en

tar
e a

r p
ute

a i
ntr

a î
n c

on
tac

t c
u l

ich
idu

l d
in 

re
ze

rvo
r.

Ac
ril 

tra
ns

pa
re

nt 
și 

ox
id 

de
 po

life
nil

en
. C

ăz
ile

 se
 fo

los
es

c n
um

ai 
cu

 ap
ă.

Aj
us

taț
i s

oft
ul 

că
zii

 pe
ntr

u a
 se

 po
triv

i c
u l

ich
idu

l fo
los

it.

In
st

al
ar

e 
Pr

op
ag

at
oa

re
 A

rc
tic

, G
la

ci
er

 ș
i S

ah
ar

a 
pe

nt
ru

 c
ăz

i:

Ca
blu

rile
 el

ec
tric

e n
u t

re
bu

ie 
să

 in
tre

 în
 co

nta
ct 

cu
 țe

vil
e s

au
 co

ne
xiu

nil
e d

e i
ns

tal
ați

e.

Pe
ntr

u c
ăz

ile
 fr

igo
rifi

ce
 se

 in
sta

lea
ză

 ca
blu

l p
ro

tej
at 

RJ
45

 fu
rn
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t în
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 pr

op
ag

ato
ru

l d
e c

ufu
nd

ar
e ș

i 
co

ne
cto

rii 
RJ

45
 pe

ntr
u c

ad
ă (
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em

en
ea

 E
the

rn
et)

. N
ec

es
ar

 pe
ntr

u o
pe

ra
re

a c
or

es
pu

nz
ăto

ar
e.

Pe
ntr

u c
ăz

ile
 fr

igo
rifi

ce
 se

 in
sta

lea
ză

 ca
blu

l d
e a

lim
en

tar
e d

e l
a c

on
ec

tor
ul 

de
 pe

 la
tur

a d
in 

sp
ate

 a 
co

ntr
ole

ru
lui

 A 
la 

co
ne

cto
ru

l d
e p

e p
ar

tea
 la

ter
ală

 a 
că

zii
 fr

igo
rifi

ce
 B

. C
ab

lul
 de

 al
im

en
tar

e C
 al

 că
zii

 se
 

co
ne

cte
az

ă l
a p

riz
a d

e a
lim

en
tar

ă p
âm

ân
tat

ă.

Pe
ntr

u c
ăz

ile
 re

frig
or

ific
e b

or
na

 de
 in

tra
re

 pe
ntr

u c
on

tro
ler

ul 
A 

nu
 se

 co
ne

cte
az

ă n
ici

od
ată

 la
 o 

pr
iză

 de
 

ali
me

nta
re

. P
riz

a d
e a

lim
en

tar
e B

 nu
 se

 co
ne

cte
az

ă n
ici

od
ată

 la
 pr

op
ag

ato
ru

l d
e c

ufu
nd

ar
e.

Pe
ntr

u b
ăil

e n
efr

igo
rifi

ce
 se

 co
ne

cte
az

ă c
ab

lul
 de

 al
im

en
tar

e C
 al

 că
zii

 la
 o 

pr
iză

 de
 al

im
en

tar
e 

îm
pă

mâ
nta

tă.

Co
ne

xiu
nil

e i
ns

tal
ați

ei 
pe

ntr
u c

irc
ula

ție
 ex

ter
nă

 se
 afl

ă p
e p

ar
tea

 la
ter

ală
 a 

pr
op

ag
ato

ru
lui

 de
 cu

fun
da

re
. 

 es
te 

flu
xu

l d
e i

nto
ar

ec
er

e d
e l

a a
pli

ca
ția

 ex
ter

nă
. 

 es
te 

flu
xu

l d
e e

va
cu

ar
e p

en
tru

 ap
lic

ați
a 

ex
ter

nă
 (o

fer
tă)

. C
on

ex
iun

ile
 au

 16
 m

m 
O.

D.
 În

de
pă

rta
ți p

iul
ițe

le 
și 

plă
cil

e d
e c

up
lar

e p
en

tru
 a 

ins
tal

a 
câ

rlig
ele

 și
 cl

em
ele

 de
 8 

și 
12

 m
m 

liv
ra

te 
ală

tur
i d

e p
ro

pa
ga

tor
.

Pe
ntr

u a
 pr

ev
en

i d
au

ne
le 

la 
ins

tal
ați

a p
ro

pa
ga

tor
ulu

i s
e f

olo
se

ște
 o 

co
ntr

ac
he

ie 
de

 19
 m

m 
câ

nd
 în

de
pă

rta
ți/

ins
tal

ați
 co

ne
xiu

nil
e.
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Ak
 n

er
oz

um
iet

e n
iek

to
ré

m
u 

z t
ýc

ht
o 

po
ky

no
v, 

pr
ed

 p
ok

ra
čo

va
ní

m
 si

 p
re

čít
ajt

e p
rír

uč
ku

 al
eb

o 
ná

s 
ko

nt
ak

tu
jte

.

B
ez

pe
čn

os
ť,

 v
še

tk
y 

pr
od

uk
ty

:

D
A

N
G

E
R

 oz
na

ču
je 

be
zp

ro
str

ed
ne

 ne
be

zp
eč

nú
 si

tuá
ciu

, k
tor

á, 
ak

 sa
 je

j n
ev

yh
ne

te,
 sp

ôs
ob

í 
us

mr
ten

ie 
ale

bo
 vá

žn
e p

or
an

en
ie.

 

W
A

R
N

IN
G

 oz
na

ču
je 

po
ten

ciá
lne

 ne
be

zp
eč

nú
 si

tuá
ciu

, k
tor

á, 
ak

 sa
 je

j n
ev

yh
ne

te,
 m

ôž
e 

sp
ôs

ob
iť 

us
mr

ten
ie 

ale
bo

 vá
žn

e p
or

an
en

ie.

C
A

U
T

IO
N

 oz
na

ču
je 

po
ten

ciá
lne

 ne
be

zp
eč

nú
 si

tuá
ciu

, k
tor

á, 
ak

 sa
 je

j n
ev

yh
ne

te,
 m

ôž
e 

sp
ôs

ob
iť 

ľah
ké

 al
eb

o s
tre

dn
e ť

až
ké

 po
ra

ne
nie

. P
ou

žív
a s

a a
j a

ko
 va

ro
va

nie
 pr

ed
 ne

be
zp

eč
ný

mi
 po

stu
pm

i. 

 S
lúž

i n
a u

po
zo

rn
en

ie 
po

už
íva

teľ
a n

a p
rít

om
no

sť
 ne

izo
lov

an
éh

o „
ne

be
zp

eč
né

ho
 na

pä
tia

“ p
od

 kr
yto

m 
ob

eh
ov

éh
o č

er
pa

dla
. N

ap
äti

e j
e d

os
tat

oč
ne

 vy
so

ké
 na

 to
, a

by
 pr

ed
sta

vo
va

lo 
riz

iko
 úr

az
u e

lek
tric

ký
m 

pr
úd

om
.  oz

na
ču

je 
pr

íto
mn

os
ť h

or
úc

ich
 po

vrc
ho

v.

 oz
na

ču
je 

nu
tno

sť
 pr

eč
íta

nia
 pr

íru
čk

y.

Kú
pe

ľ n
ep

ou
žív

ajt
e a

ko
 st

er
iln

é z
ar

iad
en

ie 
ale

bo
 ak

o z
ar

iad
en

ie 
pr

ipo
jen

é k
 pa

cie
nto

vi.
 K

úp
eľ 

ok
re

m 
toh

o n
ie 

je 
ur

če
ný

 na
 po

už
itie

 v 
ne

be
zp

eč
ný

ch
 pr

os
tre

dia
ch

 tr
ied

y I
, II

 al
eb

o I
II d

efi
no

va
ný

ch
 kó

do
m 

NE
C 

(N
ati

on
al 

El
ec

tric
al 

Co
de

).

Kú
pe

ľ n
ikd

y n
eu

mi
es

tňu
jte

 na
 m

ies
to 

ale
bo

 v 
pr

os
tre

dí,
 kd

e j
e p

rít
om

né
 na

dm
er

né
 te

plo
, v

lhk
os

ť a
leb

o 
ko

ró
zn

e m
ate

riá
ly.

 P
re

vá
dz

ko
vé

 pa
ra

me
tre

 ná
jde

te 
v n

áv
od

e n
a p

ou
žit

ie.

24
 ho

dín
 pr

ed
 sp

us
ten

ím
 ne

ch
ajt

e c
hla

de
né

 kú
pe

le 
vo

 zv
isl

ej 
po

loh
e p

ri i
zb

ov
ej 

tep
lot

e (
~2

5 °
C)

. T
ým

 sa
 

za
ist

í, ž
e m

az
ac

í o
lej

 sa
 pr

ele
je 

sp
äť

 do
 ko

mp
re

so
ra

.

Kú
pe

ľ p
rip

ojt
e k

 sp
rá

vn
e u

ze
mn

en
ej 

zá
su

vk
e.

Ch
rá

nič
 ob

vo
du

 sa
 na

ch
ád

za
 na

 za
dn

ej 
str

an
e k

úp
eľa

 a 
nie

 je
 ur

če
ný

 na
 pr

os
trie

do
k n

a o
dp

ája
nie

.

Ob
eh

ov
é č

er
pa

dlo
 pr

ev
ád

zk
ujt

e i
ba

 po
mo

co
u d

od
an

éh
o k

áb
la.

 A
k s

a n
ap

ája
cí 

ká
be

l o
be

ho
vé

ho
 če

rp
ad

la 
po

už
íva

 ak
o z

ar
iad

en
ie 

na
 od

po
jen

ie 
od

 el
ek

trin
y, 

mu
sí 

by
ť p

o c
elý

 ča
s ľ

ah
ko

 pr
íst

up
ný

.

Ui
sti

te 
sa

, ž
e e

lek
tric

ké
 ká

ble
 ni

e s
ú v

 ko
nta

kte
 so

 ži
ad

no
u z

 vo
do

vo
dn

ýc
h p

ríp
ojo

k a
 po

tru
bí.

Zá
kl

ad
né

 b
ez

pe
čn

os
tn

é 
po

ky
ny

 
La

bo
ra

tó
rn

e 
kú

pe
le

Ni
kd

y n
ep

rip
ája

jte
 si

eť
ov

é n
ap

äti
e n

a ž
iad

ne
 z 

ko
mu

nik
ač

ný
ch

 pr
ipo

jen
í k

úp
eľa

.

Ui
sti

te 
sa

, ž
e v

yb
ra

né
 po

tru
bie

 sp
ĺňa

 po
žia

da
vk

y n
a m

ax
im

áln
u t

ep
lot

u a
 tla

k.

Pr
ed

 za
ča

tím
 sa

 ui
sti

te,
 že

 sú
 vy

ko
na

né
 vš

etk
y e

lek
tric

ké
 a 

pr
ípa

dn
e a

j k
om

un
ika

čn
é p

rip
oje

nia
.

Po
už

ité
 ch

lad
ivá

 sú
 ťa

žš
ie 

ak
o v

zd
uc

h a
 ak

 dô
jde

 k 
ún

iku
, n

ah
ra

dia
 ky

slí
k a

 sp
ôs

ob
ia 

str
atu

 ve
do

mi
a. 

Ko
nta

kt 
s u

nik
ajú

cim
 ch

lad
ivo

m 
mô

že
 sp

ôs
ob

iť 
po

pá
len

ie 
po

ko
žk

y. 
Ty

p p
ou

žit
éh

o c
hla

div
a n

ájd
ete

 na
 

typ
ov

om
 št

ítk
u o

be
ho

vé
ho

 če
rp

ad
la 

a ď
alš

ie 
inf

or
má

cie
 ná

jde
te 

v p
os

led
ne

j k
ar

te 
be

zp
eč

no
stn

ýc
h ú

da
jov

 
(K

BÚ
) p

re
 U

SA
, p

re
dtý

m 
zn

ám
ej 

ak
o M

SD
S 

a k
ar

te 
be

zp
eč

no
stn

ýc
h ú

da
jov

 pr
e E

Ú.

Ui
sti

te 
sa

, ž
e s

ú v
še

tky
 od

tok
ov

é o
tvo

ry 
za

tvo
re

né
 a 

že
 sú

 vš
etk

y p
otr

ub
né

 sp
oje

 pe
vn

é. 
Za

ist
ite

 tie
ž, 

ab
y 

bo
li p

re
d p

lne
ním

 vš
etk

y z
vy

šk
y d

ôk
lad

ne
 od

str
án

en
é.

Ab
y n

ed
oš

lo 
k r

oz
lia

tiu
, p

re
d n

ap
lne

ním
 um

ies
tni

te 
do

 kú
pe

ľa 
ná

do
by

.

Kv
ap

ali
ny

 na
 bá

ze
 ol

eja
 sa

 pr
i z

oh
ria

tí r
oz

ťa
hu

jú.
 Z

ab
rá

ňte
 pr

ep
lne

niu
 ná

dr
že

.

Po
už

íva
jte

 ib
a s

ch
vá

len
é k

va
pa

lin
y u

ve
de

né
 v 

ná
vo

de
 na

 po
už

itie
. P

ou
žit

ie 
iný

ch
 kv

ap
alí

n z
ru

ší 
pla

tno
sť

 
zá

ru
ky

. N
ikd

y n
ep

ou
žív

ajt
e 1

00
 %

 gl
yk

ol.

Pr
i p

ou
žit

í v
od

y s
 te

plo
tou

 na
d 8

0 °
C 

sta
ro

stl
ivo

 sl
ed

ujt
e h

lad
inu

 kv
ap

ali
ny

, b
ud

e p
otr

eb
né

 ča
sté

 do
lie

va
nie

. 
Bu

de
 sa

 tie
ž v

ytv
ár

ať
 pa

ra
.

Zm
es

i v
od

y/g
lyk

olu
 vy

ža
du

jú 
do

lie
va

nie
 či

ste
j v

od
y, 

v o
pa

čn
om

 pr
ípa

de
 sa

 zv
ýš

i p
er

ce
ntu

áln
y p

od
iel

 
gly

ko
lu,

 čo
 m

á z
a n

ás
led

ok
 vy

so
kú

 vi
sk

oz
itu

 a 
zn

íže
ný

 vý
ko

n.

Pr
ed

 po
už

itím
 ak

ejk
oľv

ek
 in

ej 
sc

hv
ále

ne
j k

va
pa

lin
y a

ko
 vo

dy
 al

eb
o p

ri v
yk

on
áv

an
í ú

dr
žb

y, 
ke

ď 
je 

pr
av

de
po

do
bn

ý k
on

tak
t s

 kv
ap

ali
no

u, 
si 

pr
eč

íta
jte

 K
BÚ

 vý
ro

bc
u a

 ka
rtu

 be
zp

eč
no

stn
ýc

h ú
da

jov
 E

S,
 v 

kto
re

j 
sú

 uv
ed

en
é o

pa
tre

nia
 pr

i m
an

ipu
lác

ii.

Ui
sti

te 
sa

, ž
e k

va
pa

lin
a n

em
ôž

e g
en

er
ov

ať
 ži

ad
ne

 to
xic

ké
 pl

yn
y. 

Po
ča

s p
ou

žív
an

ia 
sa

 v 
kv

ap
ali

ne
 m

ôž
u 

vy
tvá

ra
ť h

or
ľav

é p
lyn

y.

Pr
i p

ou
žit

í e
tyl

én
gly

ko
lu 

a v
od

y v
 pr

av
ide

lný
ch

 in
ter

va
loc

h k
on

tro
luj

te 
ko

nc
en

trá
ciu

 kv
ap

ali
ny

 a 
pH

. Z
me

ny
 

ko
nc

en
trá

cie
 a 

pH
 m

ôž
u o

vp
lyv

niť
 vý

ko
n s

ys
tém

u.

Ui
sti

te 
sa

, ž
e m

ed
zn

ý b
od

 na
dm

er
ne

j te
plo

ty 
je 

na
sta

ve
ný

 ni
žš

ie,
 ak

o j
e b

od
 vz

pla
nu

tia
 vy

br
an

ej 
tep

lon
os

ne
j k

va
pa

lin
y.

Na
jvy

šš
ia 

pr
ev

ád
zk

ov
á t

ep
lot

a d
efi

no
va

ná
 no

rm
ou

 E
N 

61
01

0 (
IE

C 
10

10
) m

us
í b

yť
 ob

me
dz

en
á n

a 2
5 °

C 
po

d b
od

om
 vz

pla
nu

tia
 te

ku
tin

y v
 kú

pe
li.

Pr
ed

 m
an

ipu
lác

iou
 al

eb
o v

yp
úš

ťa
ním

 sa
 ui

sti
te,

 že
 kv

ap
ali

na
 m

á b
ez

pe
čn

ú t
ep

lot
u (

do
 40

 °C
).

Ni
kd

y n
ep

re
vá

dz
ku

jte
 po

šk
od

en
é a

leb
o n

ete
sn

é z
ar

iad
en

ie 
ale

bo
 v 

pr
ípa

de
 ak

éh
ok

oľv
ek

 po
šk

od
en

ia 
ká

blo
v.

Ni
kd

y n
ep

ou
žív

ajt
e k

úp
eľ,

 ak
 v 

ná
dr

žk
e n

ie 
je 

kv
ap

ali
na

. 

Ke
ď 

sú
 od

str
án

en
é p

an
ely

, n
ep

ou
žív

ajt
e k

úp
eľ 

an
i n

ed
oli

ev
ajt

e k
va

pa
lin

u d
o n

ád
ržk

y.

Kú
pe

ľ n
eč

ist
ite

 po
mo

co
u r

oz
pú

šť
ad

iel
, p

ou
žív

ajt
e j

em
nú

 ha
nd

rič
ku

 a 
vo

du
.

Pr
ed

 pr
ep

ra
vo

u a
/al

eb
o s

kla
do

va
ním

 bl
ízk

o a
leb

o p
od

 bo
do

m 
mr

az
u v

yp
us

tite
 ná

dr
ž.

SK

Tá
to 

eti
ke

ta 
uv

ád
za

, ž
e s

a p
ou

žív
a h

or
ľav

é c
hla

div
o s

ys
 sl

ov
ak

.



Pr
ed

 pr
es

úv
an

ím
 al

eb
o v

yk
on

an
ím

 ak
ýc

hk
oľv

ek
 se

rvi
sn

ýc
h p

os
tup

ov
 al

eb
o ú

dr
žb

y v
žd

y v
yp

nit
e k

úp
eľ 

a o
dp

ojt
e n

ap
ája

cie
 na

pä
tie

 od
 zd

ro
ja 

ele
ktr

ick
ej 

en
er

gie
. S

er
vis

 a 
op

ra
vy

 pr
en

ec
ha

jte
 kv

ali
fik

ov
an

ém
u 

tec
hn

iko
vi.

Kú
pe

ľ p
re

pr
av

ujt
e o

pa
trn

e. 
Ná

hle
 ot

ra
sy

 al
eb

o p
ád

y m
ôž

u p
oš

ko
diť

 je
ho

 ko
mp

on
en

ty.

V 
pr

ípa
de

 ro
zli

ati
a n

eb
ez

pe
čn

ýc
h m

ate
riá

lov
 je

 po
už

íva
teľ

 zo
dp

ov
ed

ný
 za

 de
ko

nta
mi

ná
ciu

. In
for

má
cie

 o 
de

ko
nta

mi
ná

cii
 a/

ale
bo

 ko
mp

ati
bil

ný
ch

 či
sti

ac
ich

 pr
os

trie
dk

ov
 vá

m 
po

sk
ytn

e v
ýro

bc
a.

Ak
 m

á b
yť

 kú
pe

ľ p
re

pr
av

ov
an

ý a
/al

eb
o s

kla
do

va
ný

 pr
i n

ízk
yc

h t
ep

lot
ác

h, 
mu

sí 
by

ť n
ajs

kô
r v

yp
us

ten
ý a

 
po

tom
 pr

ep
lác

hn
utý

 zm
es

ou
 vo

dy
/gl

yk
olu

 la
bo

ra
tór

ne
ho

 st
up

ňa
 v 

po
me

re
 50

/50
.

Vy
ra

de
nie

 z 
pr

ev
ád

zk
y m

ôž
e v

yk
on

ať
 le

n o
pr

áv
ne

ný
 pr

ed
ajc

a p
om

oc
ou

 ce
rtifi

ko
va

né
ho

 vy
ba

ve
nia

. J
e 

nu
tné

 do
dr

žia
va

ť v
še

tky
 pl

atn
é z

ák
on

né
 us

tan
ov

en
ia.

Vy
ko

na
nie

 in
šta

lác
ie,

 pr
ev

ád
zk

y a
leb

o p
os

tup
ov

 úd
ržb

y, 
kto

ré
 ni

e s
ú p

op
ísa

né
 v 

tom
to 

ná
vo

de
, m

ôž
e v

ies
ť 

k n
eb

ez
pe

čn
ým

 si
tuá

ciá
m 

a b
ud

e v
ies

ť k
 zr

uš
en

iu 
pla

tno
sti

 zá
ru

ky
 vý

ro
bc

u.

V 
pr

ípa
de

 kú
pe

ľov
 S

ah
ar

a a
 sa

mo
sta

tne
 st

oja
cic

h p
on

or
ný

ch
 ob

eh
ov

ýc
h č

er
pa

die
l p

ou
žit

e d
od

an
ú m

ati
cu

 
a p

od
lož

ku
 na

 pr
ipe

vn
en

ie 
uz

em
ňo

va
cie

ho
 po

pr
uh

u k
 ho

rn
ej 

ča
sti

 ko
vo

ve
j n

ád
rže

.

Ni
kd

y n
ep

ou
žív

ajt
e k

úp
eľ 

s o
ds

trá
ne

ný
m 

po
no

rn
ým

 ob
eh

ov
ým

 če
rp

ad
lom

.

Po
no

rn
é o

be
ho

vé
 če

rp
ad

lo 
ne

mo
ntu

jte
 do

za
du

; s
ieť

ov
ý k

áb
el 

by
 sa

 m
oh

ol 
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z p
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e p
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ikl
juč

ka
 B

 na
 

za
dn

ji s
tra

ni 
hla

jen
e k

op
eli

. 

Pr
i h

laj
en

ih 
ko

pe
lih

 ni
ko

li n
e p
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e p
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e b
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e p
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i p
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u o
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e d
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e d
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cij
aln

o o
pa

sn
u s

itu
ac

iju
 ko

ja,
 ak

o s
e n

e i
zb

eg
ne

, m
ož

e d
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e d
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The following information is included to comply with REGULATION 
(EU) No 517/2014 OF THE EUROPEAN PARLIAMENT AND OF 
THE COUNCIL of  16 April 2014 on fluorinated greenhouse gases:

This product contains fluorinated greenhouse gases in a hermetically 
sealed system.

If  a leak in the sealed system is detected, the operator shall repair 
without undue delay.

Refer to the F-Gas Declaration of  Conformity for additional information.

Fluorinated 
Greenhouse  

Gases

Die folgende Information ist in diesen Unterlagen gemäß der 
VERORDNUNG (EU) Nr. 517/2014 DES EUROPÄISCHEN 
PARLAMENTS UND DES RATES vom 16. April 2014 über fluorierte 
Treibhausgase enthalten.

Dieses Produkt enthält fluorierte Treibhausgase in einem hermetisch 
geschlossenen System.

Wird ein Leck im geschlossenen System entdeckt, muss der 
Anwender dieses unverzüglich reparieren.

Fluorierte 
Treibhausgase

Gaz à effet de serre 
fluorés

Les informations suivantes sont fournies de façon à respecter la 
RÉGLEMENTATION (UE) N° 517/2014 DU PARLEMENT 
EUROPÉEN ET DU CONSEIL datée du 16 avril 2014 et portant sur les 
gaz à effet de serre fluorés :

Ce produit contient des gaz à effet de serre fluorés intégrés à un 
système hermétiquement scellé.

Toute fuite détectée dans le système scellé doit être réparée 
immédiatement par l’opérateur.

Fluorerade  
växthusgaser

Följande information finns med för att efterleva 
EUROPAPARLAMENTETS OCH RÅDETS FÖRORDNING (EU) 
nr. 517/2014 av den 16 april 2014 om fluorerade växthusgaser:

Den här produkten innehåller fluorerade växthusgaser i ett 
hermetiskt förseglat system.

Om en läcka i det förseglade systemet identifieras, ska operatören 
reparera det utan dröjsmål.



Fluorovani gasovi 
sa efektom staklene 

bašte

Sledeće informacije su uključene u skladu sa UREDBOM (EU) br. 
517/2014 EVROPSKOG PARLAMENTA I SAVETA od 16. aprila 
2014. o fluorovanim gasovima sa efektom staklene bašte:

Ovaj proizvod sadrži fluorovane gasove sa efektom staklene bašte u 
hermetički zatvorenom sistemu.

Ako se otkrije curenje iz zatvorenog sistema, korisnik mora 
popraviti kvar bez nepotrebnog odlaganja.

Fluorirani  
toplogredni plini

Informacije v nadaljevanju so vključene za izpolnitev zahtev iz 
UREDBE (EU) ŠT. 517/2014 EVROPSKEGA PARLAMENTA IN 
SVETA z dne 16. aprila 2014 o fluoriranih toplogrednih plinih:

Ta izdelek vsebuje fluorirane toplogredne pline v hermetično 
zaprtem sistemu.

Če se ugotovi uhajanje plinov iz zaprtega sistema, ga upravljavec 
brez nepotrebnega odlašanja popravi.

Fluorované sklení-
kové plyny

Nasledujúce informácie sú tu uvedené z dôvodu súladu s NARIADENÍM 
(EÚ) Č. 517/2014 EURÓPSKEHO PARLAMENTU A RADY zo 16. 
apríla 2014 o fluorovaných skleníkových plynoch:

Tento produkt obsahuje fluorované skleníkové plyny v hermeticky 
uzavretom systéme.

Ak dôjde v uzavretom systéme k únikom, operátor ho musí bez 
zbytočného oneskorenia opraviť.

Gases de efecto in-
vernadero fluorados

La siguiente información se incluye de acuerdo con la REGULACIÓN 
(UE) Nº. 517/2014 DEL PARLAMENTO Y EL CONSEJO 
EUROPEO el 16 de abril de 2014 sobre gases de efecto invernadero 
fluorados:

Este producto contiene gases de efecto invernadero en un sistema 
sellado herméticamente.

Si se detecta una fuga en el sistema sellado, el operador la reparará 
sin ninguna demora indebida.



Gazele fluorurate cu 
efect de ser

Următoarele informaţii sunt redactate în conformitate cu 
REGULAMENTUL (UE) NR. 517/2014 AL PARLAMENTULUI 
EUROPEAN I AL CONSILIULUI din 16 aprilie 2014 privind gazele 
fluorurate cu efect de seră:

Acest produs conţine gaze fluorurate cu efect de seră închise într-un 
sistem ermetic.

În cazul în care se detectează o scurgere la sistemul etanşat, 
operatorul trebuie să efectueze reparaţiile necesare fără întârzieri 
nejustificate.

Gases fluorados 
com efeito de estuf

As seguintes informações foram incluídas para efeitos de conformidade 
com o REGULAMENTO (UE) N.º 517/2014 DO PARLAMENTO 
E CONSELHO EUROPEUS de 16 de abril de 2014 relativo aos gases 
fluorados com efeito de estufa:

Este produto contém gases fluorados com efeito de estufa num 
sistema hermeticamente fechado.

Em caso de deteção de fuga no sistema fechado, o operador deverá 
repará-la sem atraso injustificado.

Fluorowane gazy 
cieplarniane

Poniższa informacja została zamieszczona w celu spełnienia 
wymagań określonych w ROZPORZĄDZENIU PARLAMENTU 
EUROPEJSKIEGO I RADY (UE) NR 517/2014 z 16 kwietnia 2014 
roku w sprawie fluorowanych gazów cieplarnianych:

Ten produkt zawiera flurowowane gazy cieplarniane w hermetycznie 
zamkniętym układzie.

W przypadku stwierdzenia wycieku z hermetycznie zamkniętego 
układu operator ma obowiązek dokonania naprawy urządzenia bez 
zbędnej zwłoki.

Gefluoreerde  
broeikasgassen

De volgende informatie is toegevoegd om te voldoen aan 
VERORDENING (EU) Nr. 517/2014 VAN HET EUROPEES 
PARLEMENT EN DE RAAD van 16 april 2014 betreffende 
gefluoreerde broeikasgassen:

Dit product bevat gefluoreerde broeikasgassen in een hermetisch 
afgesloten systeem.

Indien er een lek wordt gedetecteerd in het afgesloten systeem, 
dient de gebruiker deze te repareren zonder onnodige vertraging.



Gassijiet Fluworu-
rati b’Effett ta’ Serra

L-informazzjoni li ġejja hi inluża biex tikkonforma mar-REGOLAMENT 
(UE) Nru 517/2014 TAL-PARLAMENT EWROPEW U TAL-
KUNSILL tas-16 ta’ April 2014 dwar gassijiet fluworurati b’effett ta’ 
serra:

Dan il-prodott fih gassijiet fluworurati b’effett ta’ serra f ’sistema 
ssiġillata ermetikament.

Jekk tinstab tnixxija fis-sistema ssiġillata, l-operatur għandu jsewwi 
mingħajr dewmien bla bżonn.

Fluor tas siltumn 
cefekta g zes

Turpmāk norādītā informācija ir iekļauta, lai nodrošinātu atbilstību 
EIROPAS PARLAMENTA UN PADOMES REGULAI (ES) 
Nr. 517/2014 (2014. gada 16. aprīlis) par fluorētām siltumnīcefekta 
gāzēm.

Šis izstrādājums satur fluorētas siltumnīcefekta gāzes hermētiski 
noslēgtā sistēmā.

Ja hermētiski noslēgtajā sistēmā tiek konstatēta noplūde, operators 
to salabo bez nepamatotas kavēšanās.

Fluorintos šiltnamio 
efekt sukelian ios 

dujos

Toliau pateikta informacija yra įtraukta, kad būtų laikomasi 2014 m. 
balandžio 16 d. EUROPOS PARLAMENTO IR TARYBOS 
REGLAMENTO (ES) Nr. 517/2014 dėl fluorintų šiltnamio efektą 
sukeliančių dujų.

Hermetiškai sandarioje šio produkto sistemoje yra fluorintų 
šiltnamio efektą sukeliančių dujų.

Jei aptinkamas sandarios sistemos nuotėkis, operatorius 
nedelsdamas turi jį suremontuoti.

Gas fluorurati a  
effetto serra

Si includono le seguenti informazioni in conformità con il 
REGOLAMENTO (UE) N. 517/2014 DEL PARLAMENTO 
EUROPEO E DEL CONSIGLIO del 16 aprile 2014 sui gas fluorurati 
a effetto serra:

Il presente prodotto contiene gas fluorurati a effetto serra 
all'interno di un sistema a chiusura ermetica.

In caso di perdita del sistema a chiusura ermetica, l'operatore dovrà 
prontamente provvedere alla riparazione.



Fluortartalmú 
üvegházhatású 

gázok

A következő tájékoztatás az EURÓPAI PARLAMENT ÉS A 
TANÁCS (EU) 517/2014. SZÁMÚ, 2014. április 16-i, a fluortartalmú 
üvegházhatású gázokkal kapcsolatos RENDELETÉBEN előírtak 
teljesítése érdekében került a dokumentumba:

A termék fluortartalmú üvegházhatású gázokat tartalmaz, 
hermetikusan zárt rendszerben.

Ha a zárt rendszerben szivárgás jelentkezik, az üzemeltető köteles 
a lehető leghamarabb megszüntetni azt.

Fluorirani stakleni 
ki plinovi

Informacije navedene u nastavku u skladu su s UREDBOM (EU) br. 
517/2014 EUROPSKOG PARLAMENTA I VIJEĆA od 16. travnja 
2014. o fluoriranim stakleničkim plinovima:

Ovaj proizvod sadrži fluorirane stakleničke plinove u hermetički 
zatvorenom sustavu.

Ako se u hermetički zatvorenom sustavu otkrije propuštanje, operater 
ga mora popraviti bez nepotrebne odgode.

Gáis Cheaptha  
Teasa Fhluairínithe

Áirítear an fhaisnéis a leanas chun RIALACHÁN (AE) Uimh. 517/2014 
Ó PHARLAIMINT NA hEORPA AGUS ÓN gCOMHAIRLE an 16 
Aibreán 2014 maidir le gáis cheaptha teasa fhluairínithe a chomhlíonadh:

Cuimsíonn an táirgeadh seo gáis cheaptha teasa fhluairínithe i 
gcóras atá séalaithe go heirméiteach.

Má bhraitear sceitheadh sa chóras séalaithe, déanfaidh an t-oibreoir 
deisiúchán gan mhoill.

Fluoratut kasvihuo-
nekaasut

Seuraavat tiedot on lisätty, jotta noudatetaan 16. päivänä huhtikuuta 
2014 fluoratuista kasvihuonekaasuista annettua EUROOPAN 
PARLAMENTIN JA NEUVOSTON ASETUSTA (EU) N:o 517/2014:

Tämä tuote sisältää fluorattuja kasvihuonekaasuja hermeettisesti 
tiivistetyssä järjestelmässä.

Jos tiivistetyssä järjestelmässä havaitaan vuoto, käyttäjän on 
korjattava se viipymättä.

Fluoritud kasvuhoo-
negaasid

Alljärgnev teave on lisatud, et järgida EUROOPA PARLAMENDI 
JA NÕUKOGU MÄÄRUST NR 517/2014 16. aprill 2014 fluoritud 
kasvuhoonegaaside kohta.

See toode sisaldab hermeetiliselt suletud süsteemis fluoritud 
kasvuhoonegaase.

Lekke tuvastamise korral hermeetiliselt suletud süsteemis peab 
operaator viivitamatult lekke remontima.



μ π Οι ακόλουθες πληροφορίες περιλαμβάνονται για λόγους συμμόρφωσης 
με τον ΚΑΝΟΝΙΣΜΟ (ΕΕ) αριθ. 517/2014 ΤΟΥ ΕΥΡΩΠΑΪΚΟΥ 
ΚΟΙΝΟΒΟΥΛΙΟΥ ΚΑΙ ΤΟΥ ΣΥΜΒΟΥΛΙΟΥ της 16ης Απριλίου 
2014 για τα φθοριούχα αέρα του θερμοκηπίου:

Το παρόν προϊόν περιέχει φθοριούχα αέρια του θερμοκηπίου σε 
ερμητικά σφραγισμένο σύστημα.

Σε περίπτωση ανίχνευσης διαρροής στο σφραγισμένο σύστημα, ο 
χειριστής προβαίνει σε επιδιόρθωση χωρίς αδικαιολόγητη καθυστέρηση.

Fluorholdige 
drivhusgasser

Nedenstående oplysninger er medtaget som dokumentation for 
overholdelse af  EUROPA-PARLAMENTET OG RÅDETS 
FORORDNING (EU) nr. 517/2014 af  16. april 2014 om fluorholdige 
drivhusgasser:

Dette produkt indeholder fluorholdige drivhusgasser i et hermetisk 
forseglet system.

Hvis der konstateres en lækage i det forseglede system, skal 
operatøren hurtigst muligt reparere lækagen.

Fluorované sklení-
kové plyny

Následující informace jsou zahrnuty pro dodržení PŘEDPISU (EU) 
č. 517/2014 EVROPSKÉHO PARLAMENTU A RADY ze dne 16. 
dubna 2014 o fluorovaných skleníkových plynů:

Tento výrobek obsahuje fluorované skleníkové plyny v hermeticky 
utěsněném systému.

Pokud je v systému zjištěn únik, provozovatel ho musí okamžitě 
opravit.

Следната информация е включена в съответствие с РЕГЛАМЕНТ 
(ЕС) № 517/2014 НА ЕВРОПЕЙСКИЯ ПАРЛАМЕНТ И НА 
СЪВЕТА от 16 април 2014 г. за флуорсъдържащите парникови 
газове:

Този продукт съдържа флуорсъдържащи парникови газове в 
херметично затворена система.

Ако в затворената система бъде засечен теч, операторът трябва 
незабавно да извърши ремонт.

Флуорсъдърж
ащи парникови

газове
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           2-12  Thermo Scientific

Section 2  General Information
The	Thermo	Scientific	ADVANCED	Series	of 	Heated	Immersion	Circulators	
are used with refrigerated and heated baths. All immersion circulators can 
pump to an external system. All circulators have a digital display and easy-to-
use	touch	pad,	five	programmable	setpoint	temperatures,	acoustic	and	optical	
alarms, and offer adjustable high temperature protection.

The circulator is designed for use in a clean laboratory environment.

Description and 
Intended Use

Stainless Steel Refrigerated/Heated Bath Circulators

A10 A10B A25

AC150 Temperature Range °C
°F

-10 to 100  
14 to 212 

-10 to 100 
14 to 212

-25 to 150  
-13 to 302 

AC200 Temperature Range °C
°F

-10 to 100 
14 to 212

-10 to 100 
14 to 212

-25 to 200 
-13 to 392

Bath Volume liters 
gallons

4 - 6 
1.1 - 1.6

17 - 30 
4.5 - 7.9

7 - 12 
1.8 - 3.2

Cooling Capacity watts 240 250 500

Refrigerant R134a R134a R134a

Overall Dimensions  
(H x W x D)*     mm 

inches
670 x 220 x 414 
26.4 x 8.7 x 16.3

509 x 429 x 913 
20.0 x 16.9 x 35.9

749 x 273 x 483 
29.5 x 10.7 x 19.0

Work Area Dimensions  
(D x W x L)*    mm 

inches
150 x 137 x 124 
5.9 x 5.4 x 4.9

200 x 297 x 365 
7.9 x 11.7 x 13.4

200 x 173 x 184 
8.0 x 6.8 x 7.2

Net Weight kg/lb 27.5/60.6 44.5/97.9 36.1/79.5

Electrical Requirements** 
(Voltage ±10%)

115 V/60 Hz 

ARCTIC Refrigerated/Heated Bath  
Circulator Specifications

• Thermo Fisher Scientific reserves the right to change specifications without notice.

*See page 2-52. Add ~26 mm (1 inch) to D for drain fitting.
**See Section 3 for additional information.
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• Thermo Fisher Scientific reserves the right to change specifications without notice.

Stainless Steel Refrigerated/Heated Bath Circulators

A25B A45HC

AC150 Temperature Range °C
°F

-25 to 150
-13 to 302

AC200 Temperature Range °C
°F

-25 to 200
-13 to 392

-45 to 200
-49 to 392

Bath Volume liters 
gallons

13 - 21 
3.4 - 5.5

7 - 12 
1.8 - 3.2

Cooling Capacity watts 500 900

Refrigerant R134a R290

Overall Dimensions  
(H x W x D)*     mm 

inches

778 x 324 x 541 
30.6 x 12.8 x 21.3

787 x 385 x 580 
31.0 x 15.2 x 22.8 

Work Area Dimensions  
(D x W x L)*    mm 

inches

233 x 224 x 244 
9.2 x 8.8 x 9.6

200 x 173 x 184 
8.0 x 6.8 x 7.2

Net Weight kg/lb 42.3/93.1 52/115

Electrical Requirements** 
(Voltage ±10%) 115 V/60 Hz 

*Add ~26 mm (1 inch) to D for drain fitting.
**See Section 3 for additional information.

ARCTIC Refrigerated/Heated Bath 
Circulator Specifications

H

WD D

WL

Work Area Dimensions

Overall Dimensions
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Cooling Capacity
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Specifications obtained at sea level using water (above +5°C to +90°C) or a fluid with a specific 
heat of 2.3 kJ/kg-K or 0.55 Btu/lb-F (less than 5°C) as the recirculating fluid at a +20°C ambient 
condition, at nominal operating voltage. Other fluids, process temperatures, ambient tempera-
tures, altitude or operating voltage will affect performance. Pump specifications are nominal 
values of ±10%. Specifications are for reference only and are subject to change
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Stainless Steel Bath Circulators

S7 S13

AC150 Temperature Range °C*
°F*

Ambient +13 to 150 
Ambient +23 to 302

Ambient +13 to 150 
Ambient +23 to 302

AC200 Temperature Range °C*
°F*

Ambient +13 to 200 
Ambient +23 to 392

Ambient +13 to 200 
Ambient +23 to 392

Bath Volume liters 
gallons

4 - 8 
1.1 - 2.1

7 - 12 
1.8 - 3.2

Overall Dimensions  
(H x W x D)**    mm 

inches
494 x 235 x 428 
19.5 x 9.2 x 16.7

494 x 321 x 428 
19.5 x 12.6 x 16.7

Work Area Dimensions  
(D x W x L)**    mm 

inches
200 x 154 x 112 
7.9 x 6.1 x 4.4

200 x 293 x 112 
7.9 x 9.4 x 4.4

Net Weight kg/lb 10.6/23.4 12.3/27.0

Electrical Requirements*** 
(Voltage ±10%)

115 V/60 Hz 

Stainless Steel Bath Circulators

S21 S45 S49

AC150 Temperature Range °C*
°F*

Ambient +13 to 150 
Ambient +23 to 302

Ambient +13 to 150 
Ambient +23 to 302

Ambient +13 to 150 
Ambient +23 to 302

AC200 Temperature Range °C*
°F*

Ambient +13 to 200 
Ambient +23 to 392 

Ambient +13 to 150 
Ambient +23 to 302

Ambient +13 to 200 
Ambient +23 to 392

Bath Volume liters 
gallons

7 - 19 
1.8 - 5.0

30 - 41 
7.9 - 10.8

29 - 53 
7.7 - 14.0 

Overall Dimensions**  
(H x W x D)  mm 

inches
447 x 381 x 628 

17.6 x 15.0 x 24.7
594 x 381 x 628 

23.4 x 15.0 x 24.7
494 x 579 x 746 

19.5 x 22.8 x 29.4

Work Area Dimensions  
(D x W x L)    mm 

inches
150 x 297 x 312 
5.9 x 11.7 x 12.3

300 x 298 x 312 
11.8 x 11.7 x 12.3

200 x 498 x 430 
7.9 x 19.6 x 16.9

Net Weight kg/lb 14.2/31.2 20.3/44.7 24.3/53.4

Electrical Requirements*** 
(Voltage ±10%)

115 V/60 Hz

*The lowest usable temperature may be 13°C (23°F) warmer than room temperature,
lower temperature ranges require supplemental cooling.

**See page 2-2. Add ~26 mm (1 inch) to D for drain fitting.
***See Section 3 for additional information.

• Thermo Fisher Scientific reserves the right to change specifications without notice.

SAHARA Heated Bath Circulator Specifications
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Wetted Materials ADVANCED	Immersion	
Circulator
Viton
EPDM
Ceramic
Ultem
Vectra
Stainless Steel

Stainless	Steel	Baths/Circulators
Stainless Steel 316
Stainless Steel 304 
EPDM
Ryton	(drain	fitting)
Zotek-N (cover seal)
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Section 3  Installation 

Ambient Temperature Range 5°C to 40°C (41°F to 104°F) 

Maximum Relative Humidity 80% for temperatures up to 31°C (88°F)*  

Operating Altitude Sea Level to 2000 meters (6560 feet) 

Overvoltage Category II 

Pollution Degree 2 

Degree of Protection IP 20    

Never	place	the	circulator	in	a	location	where	excessive	heat,	moisture,	
inadequate	ventilation,	or	corrosive	materials	are	present.	

Carefully	install	the	circulator	to	ensure	it	does	not	fall	into	the	bath	or	
that	its	line	cord	does	not	make	contact	with	the	bath	contents.	

Ambient  
Conditions

*decreasing linearly to 50% relative humidity at 40°C (104°F)

Ventilation
All circulators except A45HC can operate with 0 clearance on two exhaust 
sides	as	long	as	the	third	exhaust	side	has	unrestricted	air	flow.	A45HC	must	
have at least 25mm [1"] of  clearance on both sides to comply with UL leak 
mitigation safety standards. Blocked ventilation increases the circulator's 
temperature, reduce its cooling capacity and, on refrigerated baths, eventually 
lead to premature compressor failure.

Ventilation Options

IA CAUTION I 

IA CAUTION I 
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Bath Circulator Circulators are designed for continuous operation; and for indoor use. 

The equipment normally ships with the immersion circulator mounted facing 
the reservoir. You may change the position ±90° by removing the thumb 
screws, no tools are required. 

Do	not	mount	the	circulator	backwards;	the	line	cord	could	contact	the	
reservoir	fluid.	 

Never	place	the	circulator	in	a	location	where	excessive	heat,	moisture,	
inadequate	ventilation,	or	corrosive	materials	are	present.	

Leave	refrigerated	baths	in	an	upright	position	at	room	temperature	
(~25°C)	for	24	hours	before	starting.	This	will	ensure	the	lubrication	oil	
has	drained	back	into	the	compressor.	 

A45HC	units	utilize	a	flammable	refrigerant,	risk	of 	fire	or	explosion,	
do	not	use	sharp	objects	to	clean	evaporator	coil	in	the	tank.	 

Rotate immersion 
circulator only ±90°  
from shown position

IA CAUTION I 

IA CAUTION I 

IA CAUTION I 

A DANGER 
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Electrical  
Requirements The	circulator's	construction	provides	protection	against	the	risk	

of 	electrical	shock	by	grounding	appropriate	metal	parts.	The	
protection	will	not	function	unless	the	power	cord	is	connected	to	a	
properly	grounded	outlet.	It	is	the	user's	responsibility	to	assure	a	
proper	ground	connection	is	provided.	

For	Sahara	baths,	and	stand-alone	immersion	circulators,	use	the	
supplied	nut	and	washer	to	secure	the	grounding	strap	to	the	top	of 	
the	metal	tank.	See	figure	below.	

The circulator is intended for use on a dedicated outlet. All circulators are 
equipped with automatic thermally-triggered 20 Amp circuit protector.

The circuit protector is designed to protect the circulator.

Note If  the circuit protector activates allow the circulators to cool before 
resetting. Restart the circulator. Contact us if  it activates again. 

The	circulator's	power	cord	is	used	as	the	disconnecting	device,	it	
must	be	easily	accessible	at	all	times.	

Refer to the bath nameplate on the rear, upper-left-hand corner of  the 
bath	for	specific	electrical	requirements.	Voltage	deviations	of 	±	10%	
are permissible. The outlet must be rated as suitable for the total power 
consumption of  the circulator, see next page.

Sahara baths, and stand-alone circulators, require immersion circulator 
grounding. 

For	Sahara	baths,	and	stand-alone	immersion	circulators,	use	the	
supplied	nut	and	washer	to	secure	the	grounding	strap	to	the	top	of 	
the	metal	tank.	

Grounding Strap 
and Nut

A DANGER 

A DANGER 

IA CAUTION I 

A DANGER 
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The following power options are available:

...Bath  Volts1/Hertz/Phase Amps2  Total Wattage              Plug Type 

A10 115/60/1 11.5 1165 N5-15 

A25/A25B 115/60/1 11.7 1185 N5-15 
 

A10B 115/60/1 11.5 1165 N5-15 
 

A45HC 115/60/1 14.4 1660 N5-20 
 

All Heated 115/60/1 11.3 1300 N5-15 
Baths/Circulators 
 

1. Volts ± 10% 
2. Maximum amp draw

 20 Amp Outlet 15 Amp Outlet
 (16 Amp) (12 Amp)

-I I 

• 
-I I 

• 

I I 

• 
I I 

• 
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For	refrigerated	baths:

Ensure	all	communication	and	electrical	connections	are	made	
prior	to	starting	the	circulator.  

• Install the supplied RJ45 shielded cable between the immersion 
circulator and the bath RJ45 connectors (similar to Ethernet). This	is	
required	for	proper	operation.

Immersion Circulator

Bath

RJ45 Connector

On refrigerated baths, 
this cable is required 
for proper operation 
between the bath and the 
immersion circulator.

RJ45 Connector

A = Power Inlet from Bath

Immersion Circulator

Bath

B = Power Outlet to 
Immersion Circulator

C = Power Inlet from 
power supply

• Install the power cord from the connector on the rear of  the controller, 
A, to the connector on the rear of  the refrigerated bath, B.

• Connect the bath’s power cord, C, to a grounded power outlet. 

For	refrigerated	baths,	never	connect	controller	power	inlet,	A,	to	
a	power	outlet.	Never	connect	power	outlet,	B,	to	anything	but	an	
immersion	circulator.  

Ensure	the	electrical	cords	do	not	come	in	contact	with	any	of 	the	
plumbing	connections	or	tubing.  

IA CAUTION I 

IA CAUTION I 

IA CAUTION I 

.. 

I 
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For	non-refrigerated	baths:

• Connect the bath’s power cord, C, to a grounded power outlet.

Ensure	the	electrical	cords	do	not	come	in	contact	with	any	of 	the	
plumbing	connections	or	tubing. 

C = Power Inlet from 
power supply

IA CAUTION I 

C = power inlet 
from power supply 

■El= 
,0 H!I 

□ 

B = power outlet 
to Immersion 
circulator bath 

A45HC
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External  
Circulation

The plumbing connections for external circulation are located on the 
rear of  the immersion circulator.  	is	the	return	flow	from	the	
external application. 	is	the	outlet	flow	to	the	external	application	
(supply side). The connections are 16 mm O.D. Remove the union nuts 
and plates to install the 8 mm or 12 mm hose barbs and clamps supplied 
with the circulator.

To	prevent	damage	to	the	circulator's	plumbing,	use	a	19	mm	
backing	wrench	when	removing/installing	the	connections. 

Connections (Typical)

Return Flow

Multifunction Port 
AC 200 only 
(see next page)

Remote Temperature 
Sensor (see next page)

USB Port
AC 200 only 
(see next page)

RJ45 (only used 
with refrigerated 
baths)

Outlet Flow

..... 

..... .... . 
IA CAUTION I 
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Tubing  
Requirements

Ensure	none	of 	the	tubing	comes	in	contact	with	the	power	cord.	

Tubing is normally used to connect the pump to an external application. 

Note The maximum allowable length of  tube depends largely on the size, 
form and material of  the external vessel. The length of  tube and its diameter, 
combined with the circulating capacity, have a large affect on the temperature 
stability. Whenever possible, use a wider tube diameter and place the 
application as close as possible to the circulator. 

Extreme	operating	temperatures	will	lead	to	extreme	temperatures	on	
the	tube	surface,	this	is	even	more	critical	with	metal	nozzles.	

• the required tube material depends on the heat transfer liquid used 

• tubes must not be folded or bent

• after prolonged use, tubes may become brittle or they may get very   
soft, check them on a regular basis and replace if  necessary

• secure all tube connections using clamps

When using the internal bath only, the plumbing connections can be closed 
with the supplied plate and union nuts. 

Remote Temperature 
Sensor

USB Port 

The remote temperature sensor on the rear of  the immersion circulator re-
quires a 4-pin connector that must mate to a LEMO # ECP.1S.304.CLL. The 
immersion circulator uses a 3 wire sensor, but a 4 wire sensor can be used 
(pins 3 and 4 are interconnected in the control head). The pin-out is:
Pin 1 and 2 = Pt100 +         Pin 3 and 4 = Pt100 -
See Section 4 for instructions to enable the remote sensor.

Note Bath circulator accessories are not part of  the UL Listings. 

AC 200s have a multifunction port on the rear of  the immersion circulator 
that is used in conjunction with an optional accessory box to select and acti-
vate additional features. See Section 4 for additional information.

Note Bath circulator accessories are not part of  the UL Listings. 

AC 200 only. If  your computer does not automatically recognize the USB 
driver, troubleshooting instructions are provided in Section 6.

Multifunction Port 
n 1i u 14 n ••••• t. 1 89 ,a · ,.,...,. 
I Jj ,i. S ••••• 

IA CAUTION I 
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Tubing Tubing	for	Thermo	Scientific	temperature	control	systems	is	optional.	
Please select the proper tubing from the table shown in Section 5.

Ensure	the	tubing	you	select	meets	your	maximum	temperature	
and pressure requirements. 

Plastic	and	rubber	tubing 
If  other plastic and rubber tubes are used, ensure that the tubes selected 
are fully suitable for the particular application, i.e., that they will not split, 
crack or become disengaged from their connections.

Connect	the	tubing	using	the	supplied	tube	fittings	for	8	or	12	mm	i.d.	
They are attached to the plumbing connections with a supplied coupling 
nut.

We highly recommend using foam rubber insulation on the tubing and 
the	fittings.

Metal	tubing 
Thermo	Scientific	metal	tubing	(stainless	steel	insulated)	offers	a	
particularly high degree of  safety and is suitable for both low and high 
temperatures/liquids.

The metal tubing is attached directly to the plumbing connections, gaskets 
are not required.

Do	not	subject	tubing	to	mechanical	strain	and	ensure	any	specified	
bend	radius	is	not	exceeded.	

Tubing is available in lengths of  0.5, 1.0 and 1.5 meters. Couplings for 
connecting tubes are also available.

The smallest opening inside the metal tubes is 10 mm. The metal tubing is 
provided with coupling nuts (M16 x 1, DIN 12 879, part 2) at either end. 

IA CAUTION I 

IA CAUTION I 
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Approved Fluids
The	user	is	always	responsible	for	the	fluid	used.	Never	use	corrosive	
fluids	with	this	circulator.	

Never	use	100%	glycol.	

Handle	and	dispose	of	liquids,	other	than	water,	in	accordance	with	
the	fluid	manufacturers	specification	and/or	the	SDS.	

Adjust	the	circulator's	software	to	the	fluid	used,	see	Section	4. 

When	using	water	above	80°C	closely	monitor	the	fluid	level,	
frequent	top-offs	will	be	required.	It	also	creates	steam. 

Water/glycol	mixtures	require	top-offs	with	pure	water,	otherwise	the	
percentage	of	glycol	will	increase	resulting	in	high	viscosity	and	poor	
performance. 

The	fluid	information	is	only	a	guide	since	specifications	may	change.	

Thermo	Fisher	Scientific	takes	no	responsibility	for	damages	caused	by	the	
selection	of	an	unapproved	bath	fluid.

Unapproved	bath	fluids	are	fluids	which:

• are very highly viscous (much higher than 30 mPas at the respective
working temperature)

• have corrosive characteristics or

• tend to break down at high temperatures
For	fluid	selection	consider	application	requirements,	operating	temperature	
range, material compatibility, safety concerns, and environmental issues.

Chlorine 
Short term usage of tap water may not cause any adverse affects on the 
circulator or your application, but in the long term problems may arise. To 
help	alleviate	these	problems	Thermo	Fisher	Scientific	recommends	the	use	
of chlorine. 

The duration of time that chlorine remains in solution depends on factors 
such as water temperature, pH and availability of direct sunlight. We 
recommend maintaining chlorine levels at proper levels using chlorine test 
strips, generally 1 to 5 ppm is adequate.

A DANGER 

A DANGER 

IA CAUTION I 

IA CAUTION I 

IA CAUTION I 

IA CAUTION I 
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For best results, maintain the pH of the fluid between 6.5 and 7.5. Do not 
add additional chlorine without first determining the concentration ratio

that	already	exists	in	the	fluid	supply.	Corrosion	and	degradation	of	the	
circulation components can result from concentration ratios that are too 
high. Contact our customer support for additional information.

5°C	to	95°C	—	Distilled	Water	or	Deionized	Water	(up	to	3	MΩ-cm) 
Normal tap water leads to calcareous deposits necessitating frequent 
circulator	decalcification,	see	table	on	next	page.

Calcium tends to deposit itself on the heating element. The heating 
capacity is reduced and service life shortened.

-30°C	to	80°C	—	Water	with	Glycol
Below 5°C water has to be mixed with a glycol. The amount of glycol 
added should cover a temperature range 5°C lower than the operating 
temperature of the particular application. This prevents the water/glycol 
from gelling (freezing) near the evaporating coil.

Excess glycol deteriorates the temperature accuracy due to its high 
viscosity.

-40°C	to	200°C	—	SIL180:
SIL180 is suitable for covering nearly the entire range with just one liquid, 
especially when used with the cooling circulators. See next page for 
additional information.

Unfortunately SIL180 has a wetting tendency necessitating the occasional 
cleaning of the bath cover.

other	temperatures: 
Thermo	Fisher	Scientific	offers	a	range	of	heat	transfer	fluids	for	these	
temperature control applications.

SYNTH	60	and	SYNTH	260: 
Synthetic thermal liquid with a medium life span (several months) and 
little smell annoyance. See next page for additional information.

SIL	100,	SIL	180,	SIL	300: 
Silicone oil with a very long life span (over 1 year) and negligible smell. 
See next page for additional information.

Thermo	Fisher	heat	transfer	fluids	are	supplied	with	an	EC	Safety	Data	
Sheet.
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Ensure,	when	selecting	the	heat	transfer	fluid,	that	no	toxic	gases	are	
generated.	Flammable	gases	can	build	up	over	the	fluid	during	usage. 

Ensure	the	circulator's	High	Temperature	Cutout	(HTC)	is	set	to	25°C	
below	the	fire	point	of 	the	selected	fluid. 

The	highest	working	temperature	must	be	limited	to	25°C	below	the	fire	
point	of 	the	bath	fluid,	as	defined	by	UL/CSA/EN/IEC	61010-1	and	
61010-2-010. 

When	working	with	fluids	other	than	water:
• Do	not	use	any	fluid	until	you	have	read	and	understood	the	label	and	

the Safety Data Sheet (SDS).

• Do	not	blend	any	fluids.	

• Ensure	any	fluid	residue	or	any	other	material	is	thoroughly	removed	
before	filling	the	bath	with	a	different	fluid.

• Always wear protective clothing, especially a face shield and gloves. 

• Avoid spattering on the circulator's components, always slowly	add	fluid.	
When	adding	fluid,	point	the	opening	of 	a	container	away	from	yourself.	

• Use fume hoods. 

• Do not allow any ignition sources in the vicinity. 

Additional Fluid  
Precautions

A DANGER 

IACAUTION I 
IACAUTION I 
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Range of Application Sil 100 Sil 180 Sil 300 Synth 60 Synth 260

Fire Point °C >100 >225 >325 70 275

Flash Point °C 57 170 300 59 260

Viscosity at 20°C (mPas) 3 11 200 2 140

Density at 20°C (kg/dm3) 0.89 0.93 1.08 0.76 1.03

Specific heat capacity (kJ/Kg*K) 1.67 1.51 1.56 2.10 2.00

300

Temperature Range °C

250

200

150

100

50

0

-50

Order Number 10 liter container 999-0202 999-0204 999-0206 999-0210 999-0214

Order Number 5 liter container 999-0201 999-0203 999-0205 999-0209 999-0213

Color trans-
parent, 
colorless

trans-
parent, 
colorless

trans-
parent, 
colorless

trans-
parent, 
colorless

trans-
parent, 
yellow

Reacts with Silicone Silicone Silicone Rubber 
Silicone

Copper 
Light 
metals 
Bronze

EC-Safety Data Sheets will be delivered together with each container of liquid.

75

200

300

45

250

Fire	point 
Flammable thermal liquids 
can	ignite	when	a	specified	
temperature is surpassed. 
The bath liquid is limited 
to a temperature level 25°C 
below	the	fire	point	as	
defined	by	UL/CSA/EN/
IEC 61010-1 and  
61010-2-010. 

Viscosity
For optimum temperature 
accuracy, it is important 
that heat transfer liquids 
have a low viscosity.

Working	temperature	
range

This is the recommended 
long-term operating range. 
The maximum viscosity is 
approximately 5 mPas. 

Operating	
temperature	range

Long-term operation is 
recommended only under 
certain conditions. The 
viscosity may rise to a 
maximum of  30 mPas. The 
pump capacity will not 
match	specifications.

Heating-up	range
Long-term operation is not 
recommended, the pump 
motor’s excess temperature 
protection may switch off  
the pump.

■ 

□ 

■ 
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Process Fluid Permissible (PPM)   Desirable (PPM)

Microbiologicals 
(algae, bacteria, fungi) 0    0

Inorganic Chemicals
Calcium <25    <0.6
Chloride <25    <10 
Copper <1.3    <1.0
 0.020 ppm if fluid in contact with aluminum
Iron <0.3    <0.1
Lead <0.015    0
Magnesium <12     <0.1
Manganese <0.05    <0.03
Nitrates\Nitrites <10 as N    0
Potassium <20     <0.3
Silicate <25    <1.0
Sodium <20     <0.3
Sulfate <25     <1
Hardness <17    <0.05
Total Dissolved Solids <50    <10

Other Parameters
pH 6.5-8.5    7-8
Resistivity 0.01*    0.05-0.1*

* MΩ-cm (compensated to 25°C)

Unfavorably high total ionized solids (TIS) can accelerate the rate of  galvanic 
corrosion. These contaminants can function as electrolytes which increase 
the potential for galvanic cell corrosion and lead to localized corrosion such 
as pitting. Eventually, the pitting will become so extensive that refrigerant will 
leak into the water reservoir.

As an example, raw water in the United States averages 171 ppm (of  NaCl). 
The recommended level for use in a water system is between 0.5 to 5.0 ppm 
(of  NaCl).

Recommendation:	Initially	fill	the	tank	with	distilled	or	deionized	water.	Do	
not use untreated tap water as the total ionized solids level may be too high. 
This will reduce the electrolytic potential of  the water and prevent or reduce 
the galvanic corrosion observed.

Water	Quality	and	Standards
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Filling Requirements

Draining

Installed Drain Fitting with Cap Removed

Ensure the reservoir drain port on the front of  the bath is closed and 
that all plumbing connections are secure. Also ensure any residue is 
thoroughly	removed	before	filling	the	bath.

Before	using	any	fluid	refer	to	the	manufacturer’s	SDS	and	EC	
safety	data	sheets	for	handling	precautions.	

To	avoid	spilling,	place	your	containers	into	the	bath	before	filling.

With a low level WARNING the circulator continues to run, with a 
FAULT the circulator shuts down the refrigeration, pump and heater, 
see Section 6. The low level warning is at approximately 43 mm (1 3/4”) 
below the top, the low level fault is at approximately 57 mm (2 1/4”).

Oil-based	fluids	expand	when	heated.	Fill	the	reservoir	only	to	the	
minimum	level.	Monitor	the	fluid	level	whenever	heating	the	fluid. 

When	pumping	to	an	external	system,	keep	extra	fluid	on	hand	to	
maintain the proper level in the circulating lines and the external system.

 

Before	draining	any	fluid	refer	to	the	manufacturer’s	SDS	and	EC	
safety	data	sheets	for	handling	precautions.	

Ensure	the	fluid	is	at	a	safe	handling	temperature,	~40°C.	Wear	
protective	clothing	and	gloves.	

• place a suitable vessel underneath the drain. If  desired, attach an  
 8 mm id tube on the drain.

• slowly	turn	the	drain	plug	until	flow	is	observed.

Turning	the	drain	cap	more	than	1	1/ 2	turns	will	result	in	the	drain	
cap	and	fitting	coming	off 	the	bath.	

In	this	case	screw	the	drain	fitting	back	into	the	bath.	Attaching	the	cap	
onto	the	fitting	aids	in	installation.	If 	required,	contact	us	for	additional	
information.

IA CAUTION I 

IA CAUTION I 

A 

IA CAUTION I 
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The	Thermo	Scientific	ADVANCED	Series	of 	Heated	Immersion	Circula-
tors	have	a	digital	display	and	easy-to-use	touch	pad,	five	programmable	
setpoint temperatures, acoustic and optical alarms. All circulators offer adjust-
able high temperature protection. 

Section 4  Operation 

ADVANCED  
Heated  

Immersion  
Circulator 

This label indicates read the instruction manual before starting the circulator.

Use this button to place the circulator in and out of  standby, see page 4-3 for 
more details. The blue LED illuminates when standby is enabled.

Use these navigation arrows to move through the circulator displays and to 
adjust values. 

Pressing this button once to make changes on the immersion circulator's  
display screen. In most cases, pressing it again is required to save the change.

Use this button to cancel any changes and to return the immersion circula-
tor to its previous display. Canceling a change can only be made before the 
change is saved. In some cases, it is also used to save changes.

Note	Holding	this	button	for	five	seconds	resets	the	display	contrast	to	the	
default level and also brings up the language menu to change, if  needed, the 
displayed language. See Settings-Display Options in this Section.  

Used for adjusting and resetting the High Temperature Cutout. Details are 
explained in this Section.

(i) · 

0000 

= 

,. 1,0145110 
40 215 

JI,, 

Thermo 7 
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Leave	refrigerated	baths	in	an	upright	position	at	room	temper-
ature	(~25°C)	for	24	hours	before	starting.	This	will	ensure	the	
lubrication	oil	has	drained	back	into	the	compressor.	 

 Before	starting,	double	check	all USB	(optional),	electrical	and	
plumbing	connections.	

Ensure	the	circulator's	HTC	is	set	to	25°C	below	the	fire	point	
of 	the	selected	fluid. 

	Do	not	run	the	circulator	until	fluid	is	added	to	the	reservoir.	Have	
extra	fluid	on	hand.	If 	the	circulator	does	not	start	refer	to	Section	6	
Troubleshooting.

• On refrigerated baths, place the circuit protector  
located on the rear to the I position. 

• Place the circuit protector located on the back of  the immer-
sion circulator to the I position.

After a slight delay the blue LED on the front panel illuminates.

• Press , the Start Display appears and the blue LED 
goes out.

• Ensure the start symbol has a highlight box around it, if  not 
use the arrows to navigate to the symbol.

Setup

Start Up

• Press . The circulator starts and the start symbol turns 
into a stop symbol (  ).

  I
  O

Stop Symbol 20.0°C

Note The pump starts immediately but refrigerated baths take up to 
30 seconds before the compressor starts.  

Note After start up, check all the plumbing connections for leaks. 

Start Display

Highlighted  
Start Symbol

Reservoir  
Fluid  
Temperature

20.0°C

 24.2°C

SP1                  Menu      

In

IA CAUTION I 

IA CAUTION I 

IA CAUTION I 

A 
V 

0 

■ 
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Press , the display goes blank and the circulator enters the stand 
by mode. The blue LED illuminates.

If  desired, press  to toggle between the Start/Status Displays. Status Display

Stand By Mode

2 4 . 2 C
Water

Heater Running Symbol

Pump Running Symbol

Refrigeration Running 
Symbol

Reservoir Fluid  
Temperature

Selected Reservoir Fluid

Status Display

Note If  no operator inputs are being made, the circulator automatically 
switches to the Status Display after 60 seconds. If  desired, change the 
time or disable this feature using the Display Options Menu. 

The SP1 and Menu portions on the top of  the display are used to 
view and/or change the circulator's settings. They are explained in detail 
later in this Section. 

In  indicates the circulator is using its internal sensor for temperature 
control. Ex  indicates the circulator is using an external sensor for  
temperature control.
00 
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Press , the display goes blank and the circulator enters the stand by 
mode. The blue LED illuminates.

Place the circuit protector on the back of  the circulator to  
the O position. The blue LED extinguishes.

On refrigerated baths, place the circuit protector on the rear of  the bath 
to the O position.

Using	any	other	means	to	shut	down	a	refrigerated	bath	can	re-
duce	the	life	of 	the	compressor.	

Always	turn	the	circulator	off 	and	disconnect	it	from	its	supply	
voltage	before	moving	it.	

The	circuit	protector	located	on	the	rear	of 	the	components	is	not	
intended	to	act	as	a	disconnecting	means.	

Note When quickly restarting, the compressor may take up to 10  
minutes before it starts to operate.  

Power Down

Shut Down

Restarting

  I
  O

Ensure the stop symbol is highlighted, if  not use the arrow s to navi-
gate to the symbol.

Press . The circulator stops and the stop symbol turns into a start 
symbol (  ).

Stopping the  
Circulator

Stop Symbol 20.0°C

24.2°C

SP1                  Menu

In

IA CAUTION I 

IA CAUTION I 

IA CAUTION I 

Cl 
~ [I[] I Q 
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Note You can not adjust the setpoint closer than 0.1°C to either of  
the	fluid's	system	limits,	see	Fluids	Type	in	this	Section,	or	beyond	the	
circulator's temperature range. 

The setpoint can be changed with the circulator running or not. 

The	Setpoint	is	the	desired	process	fluid	temperature.	The	circulator	
can	store	up	to	five	setpoints,	SP1 through SP5. The procedure for 
changing stored setpoint values is discussed later in this Section. 

Use the navigation arrows and move to the setpoint window and then 
press  to highlight it and the setpoint value as shown below.

Changing the 
Setpoint  

Use the up and down navigation arrows to bring up the desired  
setpoint, SP1 through SP5, and then press . 

The Setpoint Value Window now indicates the corresponding setpoint's 
stored value.

If  desired, you can change the displayed setpoint value by using the 
navigation arrows to highlight the Setpoint Value Window and then 
pressing . The right-most digit will have a cursor beneath it. 

Use the left and right arrows to move the cursor to the desired digit 
and then use the up and down arrows to change the value. Once all the 
desired changes are made, press  to save the change.

Note Using this procedure also changes the setpoint's stored value. 

Setpoint Value Window
35.0°C

    SP2                   Menu 
35.0°C

24.2°C

Setpoint Value Window

Setpoint Value Window

Setpoint Window

In

SP1                     Menu
20.0°C

24.2°C

In

A 
V 

-

0 

0 
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1. Use the arrow buttons to highlight Menu and 
the circulator brings up the Main Menu Display.

2. Use the up and down arrow to highlight the 
desired setting and then press  to bring up ad-
ditional submenus. 

Menu Displays 
The circulator uses menus to view/change the settings.

Note The circulator does not need to be running to view/change these settings. 

For all Menu displays, once  is pressed to change a display, you can press  to return to the 
previous screen.

See page 4-8.

See page 4-17.

Messages
Run Time
Configuration
Password/Reset

Menu

SP1                  Menu       
Settings
System

SP1                  Menu            
MENUSettings

System

Menu

Application Settings
Display Options

1. From any submenu display, use the down arrow 
button to highlight Menu.

2. Press  to return to the Start Display.

Menu 
The Menu line, at the bottom of  all the submenu displays, is another way to return the circulator back 
to the Start Display.

Pressing  from the Menu line returns you to 
the previous screen. 

Application Settings
Display Options

Menu

Since	the	circulator	can	only	display	five	lines	of 	
text at a time, keep pressing the down arrow to 
view any additional options.

SP1                     Menu
20.0°C

24.2°C

Main Menu Display

Start Display

In

A 
V 

A 

V 

A 

V 

A 

. 

V 

V 

A I V 

I 0 
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Settings - Application Settings	is	used	to	view/adjust	the	circulator's	five	Setpoints	(SP) and 
Real Temperature Adjustments (RTA),	enable/disable	the	alarms,	change	the	fluid	type,	set	the	pump	
speed,	configure	the	interface	(optional),	set	the	clock,	turn	the	timer	on	or	off,	and	turn	auto	restart	and	 
energy savings on or off.

1. With Application Settings highlighted 
press  to view: 

                       Menu

Setpoints 
Alarms 
Fluid Type
Pump Adjustment 

                       Menu

 Set Clock
On/Off Timer
    Auto Restart
    Energy Savings 

2. Scroll down for additional options. 

3. With Setpoints highlighted, press  
to display the list. Use the up/down arrows to 
highlight the desired SP. (Use the down arrow 
to display SP5.) 

4. Press . 

The Setpoint and RTA are changed using the 
same procedure. With the desired setpoint high-
lighted press  to display the submenu. 

                       Menu

SP1 xx.x
RTA int xx.x
RTA ext xx.x

                       Menu 

SP1 
SP2 
SP3 
SP4 

If 	this	temperature	on	the	Start/Status	Displays	does	not	accurately	reflect	the	actual	temperature	in	the	
reservoir, an RTA can be applied. The RTA can be set ±10°C (±18°F). 

As an example, if  the circulator's temperature is stabilized and displaying 20°C but a calibrated reference 
thermometer reads 20.5°C, set the RTA to -0.5°C. After you enter a RTA value allow the temperature to 
stabilize before verifying the temperature in the bath. Note If  display accuracy is required, we recom-
mend repeating this procedure at various setpoint temperatures and on a regular basis. 

Note	You	cannot	adjust	the	setpoint	closer	than	0.1°C	to	either	of 	the	fluid's	system	limits,	see	Fluids	
Type in this Section.  

5. With the desired line highlighted press . 

The right-most digit will have a cursor beneath it. 
Use the left and right arrows to move the cursor 
to the desired digit and then use the up and down 
arrows to change the value. Once all the desired 
changes are made, press  to save the change 
or  to cancel it.

35.0°C

V 

V 

□ 
□ 

-

V 

V 
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1. With Alarms highlighted, press  to 
display: 

2. With Temperature Alarms highlighted, 
press  to display: 

1. With Audible Alarms highlighted, press 
 to display the alarms. The factory presets            

are off.

Highlight the desired alarm and press  to 
toggle between enable and disable mode.

High Fault cannot be set below High Warn. 
High Warn cannot be set below Low Warn. 
Low Fault cannot be set above High Warn.

If  Faults is enabled the alarm sounds when a 
fault occurs. If  Warnings is enabled the alarm 
sounds when a warning occurs.

If  Prog. End is enabled the circulator beeps 
twice at the end of  each cycle and three times at 
the end of  the program. If  Prog. Step is en-
abled the circulator beeps once at the beginning 
of  the program and once at the end of  each step. 
Press  to return to the previous display.

                       Menu

Temperature Alarms
Audible Alarms
     Low Level Warning

                       Menu

High Fault 83.0°C                         
High Warn 83.0°C
Low Warn 2.0°C
Low Fault 2.0°C

3. Highlight the desired limit and press . Follow the same procedure used to change a setpoint. 

If  the Fault temperature is exceeded the circulator shuts down and, if  enabled, the audible alarm 
sounds. If  the Warn temperature is exceeded the circulator continues to run and, if  enabled, the  
audible alarm sounds. In either case a message is displayed.

                       Menu

Faults  
Warnings
Prog. End
Prog. Step  

                       Menu

Temperature Alarms
Audible Alarms
     Low Level Warning

Note When changing the temperature alarms the current setpoint also changes if  it falls outside the  
new limits. 

1. With Low Level highlighted, press  to 
toggle the low level warning alarm on/off. 

The factory preset is off.

Press  to return to the previous display.

Alarms is used to view/adjust the high and low temperature alarm limits, to enable/disable the audible 
alarms	and	to	configure	the	low	level	warning	reaction.	Note The alarm range limits depend on the 
fluid,	circulator	and	bath	used,	see	next	page.	

Note The low	level	cutout	is	always	enabled 
and if  activated will generate a fault message.  

□ 

□ 
□ 
□ 
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Fluids Type	is	used	to	identify	the	type	of 	fluid	used.	The	circulator	uses	the	fluid	type	to	automati-
cally set certain operating parameters.

Pump Adjustment is used to review/set the 
desired pump speed. 

2.	With	the	desired	fluid	selected	press	  to 
return to the previous display.

Note The circulator's operating range is deter-
mined	by	the	currently	selected	fluid.	When	a	new	
fluid	is	selected	the	circulator,	if 	necessary,	auto-
matically adjusts the temperature alarms and/or 
setpoint. 

1. With Fluid Type highlighted, press  to 
display	the	list	of 	approved	fluids.	

Highlight	the	desired	fluid	and	then	press	  to 
select it.

1. With Pump Adjustment highlighted, press  
 to display the speeds. 

Highlight the desired speed and press  to 
select it.

Water
EG-Water
PG-Water
Other

Menu

     Low
     Medium        
     High

Menu

Fluid	temperature	alarm	limits	  
	 High	°C	 Low	°C

AC150	circulators:

Water	 +95 +5

Ethylene	Glycol-Water	 +100 -30

Propylene	Glycol-Water	+100 -20

Other	 +150 -40

SIL	100	 +75 -40

SIL	180	 +150 -40

SIL	200 +150 +20

SIL	300	 +150 +80

SYNTH	60	 +45 -40

SYNTH	260	 +150 +45

AC200	circulators:

Water	 +95 +5

Ethylene	Glycol-Water	 +100 -30

Propylene	Glycol-Water	+100 -20

Other	 +200 -40

SIL	100	 +75 -40

SIL	180	 +200 -40

SIL	200 +200 20

SIL	300	 +200 +80

SYNTH	60	 +45 -40

SYNTH	260	 +200 +45

Note The range is also limited by the bath tem-
perature range, see Section 2. 

Note	When	using	oil	as	a	reservoir	fluid,	we	
recommend running the circulator at 95°C for 15 
minutes	to	remove	any	moisture	in	the	fluid. 

V 
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Set Clock is used to set the circulator's  
Set Time/Date  (hr : min : sec) and date 
(year - month - day). 

Format Date is only applied to the date sent 
out the serial interface DD/MM/YYYY or  
MM/DD/YYYY.	The	date	displayed	is	fixed	at	
year - month - day.

On/Off Timer is used to enable and set the 
circulator's timer.

Set Time/Date 
Format Date

Menu

Remote Sensor is used to enable the optional remote temperature sensor feature, see Section 3. 

1. With optional Remote Sensor highlighted, press  to toggle between enable and disable.

Auto Restart is used to enable the auto restart feature. When enabled, the immersion circulator auto-
matically restarts after a power failure or power interruption condition is restored. If  a ramp was run-
ning when power failed, the ramp program resumes where it left off. Note Consider any possible risks 
before enabling this mode of  operation.  

1. With Auto Restart highlighted, press  to toggle between enable and disable.

Energy Saving is used to enable the energy savings mode. The Energy Saving mode is primarily 
designed for applications running under a stable load. Enabling the mode saves energy by reducing the 
circulator's heater power and cooling requirements. This can result in substantial energy savings over the 
life of  the circulator. The default setting is disable (enable for A45HC refrigerated circulators).

1. With Energy Saving highlighted, press  to toggle between enable and disable.

1. With On/Off Timer highlighted, press
to display the on ( I ) and off  ( O ) time as well as 
the enable box. 

I: 2021-03-03
 

08:10:00 
O: 2021-03-03    10:45:00
     Enable

Menu
After setting the on and off  times highlight 
Enable and press  to activate the timer.

A 

□ 
V 
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Edit - Ramp Program (AC 200 only)
Edit Ramp Program is used to view/adjust the immersion circulator's program function.

Define	your	program	as	a	series	of 	setpoints	with	a	known	period	of 	time	interval	between	each.	Each	
interval	is	one	step	of 	the	program.	Pay	careful	attention	to	the	first	part	of 	your	program.	What	condi-
tions must exist at the beginning of  your process? For example, at the starting setpoint you may need to 
program an initial period of  constant temperature to allow for thermal stabilization.

Note Consider the circulator's limitations when designing programs. Temperature or time parameters 
which exceed the performance capabilities of  the circulator will result in unsatisfactory operation. If  
reaching the ramp setpoint temperatures is important, you will have to operate the bath between the 
desired setpoints and note the duration before programming the ramp. 

It is possible to create a program calling for very rapid changes in temperature. Although the circulator 
may not be capable of  producing such changes, it may be practical to program such steps as a way to 
cause the fastest possible temperature change. 

1. With Ramp Program highlighted press  
to display: 

2. With Edit Ramp highlighted press  to 
display:

The ramp can have up to 30 Steps. 

The Variance	is	used	to	set	a	temperature	range,	the	program	starts	when	the	fluid	temperature	is	
within this range. For example, if  the desired Start Temp is 25°C and the Variance is set to +5°C, 
the program automatically starts when the bath temperature is between 20°C to 30°C. 

Cycles sets the number of  times the entire ramp program is repeated after the last step is completed. 
For example, selecting 3 Cycles runs the entire ramp program a total of  3 times. 

End State	configures	the	circulator	to	either	Shut Down or continue running (Maintain) when 
the program is over. 

                       Menu         

No of Steps xx
Variance xxx.xx
Cycles xxx
End State Shut Down < 

   
   

   
   

 >Edit Ramp
Edit Step

                       Menu            

< 
   

   
   

   
 >
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4. Use Edit Step to enter the parameters for 
each step. The maximum Duration for a step is 
1000 minutes.

5.	Scroll down to view the Assured Soak  
feature. Press  to enable/disable.

3. Once the Edit Ramp portion is complete 
press  and then highlight Edit Step. 

6. After all the desired steps are built, keep press-
ing  until the Start Display appears.  

Other than step one, the circulator automatically 
sets the Start Temp with the Stop Temp 
from the previous step. This value cannot be 
changed.

You can enable an alarm to sound when each step and/or the program is complete, see  
Settings - Basic Settings in this section.

In
20.00°C

  24.29 °C

SP1                  Menu     

                       Menu        

Start Temp xxx.xx
Stop Temp xxx.xx
Duration (min) xxxxx
    Assured Soak < 

   
   

   
   

 >

                       Menu       

Edit Ramp
Edit Step

< 
   

   
   

   
 >

                       Menu        

Step # xx
Start Temp xxx.xx
Stop Temp xxx.xx
Duration (min) xxxxx < 

   
   

   
   

 >

The ramp program has an Assured Soak feature that can be enabled for each step independently. 
When enabled this feature pauses the ramp timer until the temperature reaches setpoint, ± variance. 
This assures the temperature reaches setpoint, ± variance, before the ramp program continues to the 
next step.

0 
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Running a Ramp Program

1. Use the arrows to highlight SP window and 
press .

2. Press the up or down arrow until the win-
dow displays Ramp.

3. Press and the circulator displays the start 
 and pause/resume  program symbols. High-

light the start symbol .

4. With the start symbol highlighted, press  to 
start the program. The start symbol changes into 
a highlighted stop program symbol .

The	program	does	not	start	until	the	process	fluid	
temperature is at the Step 1 Start Temp ± 
the Variance. 

Switching to the Status Display while a ramp  
program is running shows the status and program 
time remaining. Note If  assured soak is enabled 
the time stops counting down at the end of  the 
step until the desired temperature ± variance is 
reached. 

Note With the stop symbol  highlighted, 
pressing  shuts down the circulator. 

If  a program is not running, highlighting Ramp with the circulator running causes the bath tempera-
ture to go to the ramp Start Temp. The temperature remains there until the ramp is started.

SP1                     Menu

In20.00°C

 24.29 °C

Ramp                    Menu

In20.00°C

 24.29 °C

Ramp                     Menu

In20.00°C

 24.29 °C

Ramp                     Menu

In20.00°C

 24.29 °C

2 4 . 2 C

Water
1:1:180

Start program

Stop program and shut down circulator

Pause program, press  to restart

Current Cycle: Current Step: 
Total Program Time Remaining (Minutes)

► 

► 

1'51 1 11 

rm 

Cl 

II 
[IE 

Cl 

'\. 

0 
► 

0 

II 

A 
V 

Cl 
0 

[II] 

0 
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5. To pause the program at the current tempera-
ture, highlight the pause program symbol  and 
press  .

To restart the program press  again. 

6. When the program is complete the circulator 
either Shuts Down or Maintains the last 
setpoint. 

Interfaces	is	used	to	enable/configure	the	optional	serial	communications	feature.

Serial Type
Baud
Parity
Data Bits

Menu

1. With Interfaces highlighted, press  to 
display the list of  parameters. 
Highlight the desired parameter and press  to 
view/change  the available options.

Available	options:
Serial	Type Off, RS232, RS485 or Analog IO
Baud	 	 38400, 19200, 9600, 4800, 2400,  
  1200, 600 or 300
Parity	 	 None, Odd or Even
Data	Bits	 8 only
Stop	Bits	 1 or 2
Address (Displayed for RS485 only)

Supported protocols: AC, Standard, NC, Namur

See the Appendix for additional information.

Note Keypad operation is still available with serial 
communications enabled.     
 

Ramp                     Menu

In25.00°C

  24.89 °C

Ramp                     Menu

In25.00°C

   25.00°C

When  is pressed after the ramp program is 
complete the refrigeration, pump and circulator  
shut off. 

■ 

A 
V 

II 

0 

V 

II 
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Settings - Display Options is used to view/adjust the circulator's Temperature Units, the  
Temperature Resolution, the displayed Language, the Display Contrast and the Display Delay.

3. With Language highlighted press . Use 
the up/down arrows to highlight the desired lan-
guage. (Scroll down for additional languages.) 

Press . 

1. With Temp. Unit highlighted press  .  
Use the up/down arrows to highlight the desired 
temperature scale. 

Press .  

4. With Display Contrast highlighted press 
.  

Press  again and use the up/down arrows to 
change the contrast. With the desired contrast 
showing, press  again.  

2. With Temp. Resolution highlighted 
press  . 

Use the up/down arrows to highlight the desired 
resolution. Press .  

Contrast                    32

Menu

Delay                    
        60 sec

Menu

     English
     Deutsch
     Francais
     Español

Menu

C
F
K

Menu

0.01
0.1

Menu

5. With Display Delay highlighted press  
to enable/disable it. 

Use the up/down arrows to highlight the time 
and press  again. 

Use the up/down arrows to change the value. 
Once the desired delay is displayed press . 

Note Holding 	for	five	seconds	resets	the	display	contrast	to	the	default	level	and	also	brings	up	
the language menu to change, if  needed, the displayed language.  

With Display Delay enabled and the Start 
Display showing, if  no arrows are pressed the 
Start Display changes to the Status Display after 
the delay expires, see pages 4-2 and 4-3.   

□ 
□ 

□ 
□ 
□ 

V 

V 

CJ 

V 

V 

V 
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1. With Configuration highlighted, press  to display the settings.

1. With Run Time highlighted, press  to display the times.

1. With Messages highlighted, press  to display the options.

Head AC200
 FW XXXXXXX.XX
 Checksum XXXX
Bath A10; 115V
 FW   XXXXXXX.XX

Menu

System Run Time is used to view the circulator (Unit) and pump operating hours.

System Configuration	is	used	to	view	the	circulator's	configuration.

System Messages is used to view any Warning or Fault messages.

Unit  xxx hours
Pump xxx hours

Menu

Warnings
Faults

Menu

Without a bath connected the display is:  With an invalid bath connected the display is:  

Head AC200
 FW XXXXXXX.XX
 Checksum XXXX
Bath None
 FW   XXXXXXX.XX

Menu

Head AC200
 FW XXXXXXX.XX
 Checksum XXXX
Bath Invd xx
 FW   XXXXXXX.XX

Menu

V 

A 

V 
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1. With Password/Reset highlighted, press  
 to display:

5. With Calibration highlighted, press  to 
calibrate the internal temperature sensor.  
The procedure is covered on the next page.

Note The circulator resets to the User mode 
when it is turned off. The circulator also resets to 
the User mode when the Start/Status Display is 
displayed continuously for 10 minutes. 

2. Press  and change the number to 1.

4.	If  desired, highlight Reset and press   
to display:

Level                         User
Password                     0

Menu

Level                         User
Password                       1

Menu

Level                     Operator
Password                        1
Reset
Calibration

Menu

Level                     Operator
Password                        1
Reset
Calibration

Menu

Password       1
Reset
Calibration
PID Tuning

Menu

Reset user settings
Reset PID settings
Reset both

Menu

System - Password/Reset is	used	only	by	a	qualified	technician.	Changing	the	password	enables	
circulator reset options, the temperature sensor calibration procedure and displays PID values.

3. Press  to display:

6. Scroll down to display PID Tuning, see  
page 4-20.

Highlight the desired reset option and press . 

A	confirmation	message	will	appear,	press	  
again. 
The circulator will enter the stand by mode.

A 

V V 

A 

V V 

A A 
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2. With the desired sensor highlighted, press  
to display: 

Internal RTD
External RTD

 
Menu

Note Ensure the RTA is set to 0 before doing a calibration. 

Once complete you can store the calibration into 
memory by selecting Save User Cal  
and pressing .

You can later restore the same calibration by high-
lighting Restore User Cal and pressing .

Another option is to restore the factory calibra-
tion values by highlighting Restore Factory 
Cal and pressing .

5. Depending on which end you are calibrating 
highlight High or Low. Once the Internal 
RTD temperature stabilizes for several minutes 
enter the temperature displayed on your reference 
thermometer and press .

6. Highlight Calibrate and then press  to 
complete the high end procedure.

Internal RTD  xx.x
High  xx.x
Low  xx.x
Calibrate             SP xx.x

Menu

Internal RTD  xx.x
High  xx.x
Low  xx.x
Calibrate             SP xx.x

Menu

Internal RTD  xx.x
High  xx.x
Low  xx.x
Calibrate             SP xx.x

Menu

1. To calibrate the temperature sensor highlight 
Calibration and press  to display:

3. Press  to display: 4. Highlight the SP temperature box and enter 
either the desired high end or low end setpoint 
value and press .

Internal RTD  xx.x
High  xx.x
Low  xx.x
Calibrate             SP xx.x

Menu

Calibrate
Restore User Cal 
Save User Cal
Restore Factory Cal

Menu

Internal RTD  xx.x
High  xx.x
Low  xx.x
Calibrate             SP xx.x

Menu

7. Repeat for the low end setpoint.

V V 

A A 

V 

A 

V 

V 

V 
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1. With PID Tuning highlighted, press  
to display:

2. Highlight the desired PID and press  
to display:

3 . If  required, press  to change the value.

Cool PID
Heat PID 

Menu

P xx.x
I x.xx
D x.xx

Menu

P   xx.x
I   x.xx
D   x.xx

Menu

Factory preset values are:
P  =  00.6 
I  =  0.60 
D  =  0.00

V V 

A 

V 
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1. With Accessory highlighted, press  
to display:

Highlight the desired accessory, press  to 
enable/disable.

Highlight the desired accessory, press  to  
enable/disable.

2. With Pump/Cool highlighted press  
to display:

3. With Heater/Auto Refill highlighted press 
 to display:

Pump/Cool
Heater/Auto Refill                     

Menu

Refill Timer is the length of  time the auto 
refill	operates	if 	the	normal	reservoir	level	is	not	
reached. The range is adjustable from 5 to 600 
seconds.

OFF
Booster Pump
Solenoid Valve

Menu

OFF
Booster Heater
Auto Refill
Refill Timer                   45

Menu

Multifunction Port Pin Out

System - Accessory (AC200 only) 

Note Bath circulator accessories are not part of  the UL Listings. 

Boost	Heater	(pins 5 and 10) is on when enabled and the setpoint is >2°C above the bath temperature. 
Boost heater is normally off  when the bath temperature is within 2°C of  setpoint. Boost	Pump	(pins 4 
and 14) is on whenever the option is enabled.
The Solenoid	Valve	and Auto	Refill	are used in conjunction with an optional accessory
box to select and activate additional features. The box connects to the multifunction port  
on the rear of  the immersion circulator. Solenoid	Valve	for cooling coils (pins 4 and 14) is on when the 
bath	temperature	is	>2°C	above	setpoint	or	when	the	heater	power	drops	to	0%.	The	solenoid	is	off 	
when	the	heater	power	exceeds	80%.	Auto	Refill	(pins	5	and	10)	is	on	when	the	fluid	level	drops	below	
47	mm	(~1	7/8")	from	the	top	and	is	off 	when	the	fluid	level	is	at	27	mm	(~1")	from	the	top.

I A ____________ .... 

• 
0 
0 
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V 

• 
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High Temperature 
Cutout

HTC (Temperature range 
varies with type of  
immersion circulator.)

Ensure	the	circulator's	High	Temperature	Cutout	(HTC)	is	set	to	
25°C	below	the	fire	point	of 	the	selected	fluid.  

To protect your application, the adjustable High Temperature Cutout 
(HTC) ensures the heater does not exceed temperatures that can cause 
serious damage. A temperature sensor is located in the reservoir. A 
HTC fault occurs when the temperature of  the sensor exceeds the set 
temperature limit. 

In the event of  a fault the circulator shuts down and displays a fault 
message,	see	Section	6.	The	cause	of 	the	fault	must	be	identified	and	
corrected	before	the	circulator	can	be	restarted.	A	low	reservoir	fluid	
level is a primary reason for the HTC to trip.

The HTC is factory preset fully clockwise to the highest possible 
setting. To set the cutout start the circulator and adjust the setpoint 
a	few	degrees	higher	than	the	highest	desired	fluid	temperature.	
Allow the circulator to stabilize at the temperature setpoint. Using 
a small diameter (less than 1/8”) plastic/metal rod, turn the arrow 
counterclockwise until the circulator shuts down and the fault message 
appears. Press  to clear the message. 

Note If 	using	plastic	rod	ensure	the	fluid	temperature	is	low	enough	
to prevent possibly melting the plastic. 

Before you can restart the circulator it has to cool down a few degrees. 
To restart the circulator press the black reset ring surrounding the 
red dial - and then press  again. If  Auto Restart is enabled the 
circulator restarts, if  disabled use the Start Up procedure.

Note: We recommend periodically rechecking operation or if  the 
circulator is moved. 

IA CAUTION I 
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Storage

Decommissioning/
Disposal Decommissioning prepares equipment for safe and secure transportation.

Laboratory	Grade Ethylene	glycol	(EG)	is	poisonous	and	flammable.	
Before	disposing	refer	to	the	manufacturer’s	most	current	SDS	for	
handling	precautions.	

Decommissioning	must	be	performed	only	by	qualified	dealer	using	
certified	equipment.	All	prevailing	regulations	must	be	followed.	

A45HC units utilize flammable refrigerant (R290), risk of fire or explosion 
Dispose of properly in accordance with federal or local regulations.

Consider decommissioning the circulator when:
• It	fails	to	maintain	desired	specifications

• It no longer meets safety standards

• It is beyond repair for its age and worth

Refrigerant (R134A) and oil (POE or Ester) used in all other refrigerated 
baths must be recovered from equipment before disposal. 

Note Keep in mind any impact your application may have had on the 
circulator.  

Direct questions about circulating bath decommissioning or disposal to 
our Sales, Service and Customer Support.

Handling	and	disposal	should	be	done	in	accordance	with	the	manu-
facturers	specification	and/or	the	SDS	for	the	material	used.	

If 	the	circulator	is	to	be	transported	and/or	stored	in	cold	tempera-
tures	it	needs	to	be	drained	and	then	flushed	with	a	50/50	laboratory	
grade	glycol/water	mixture. 

The circulator can be stored for up to 90 days inside the temperature 
range of  -25°C to +60°C (-13°F to +140°F).

If  necessary, when removing the circulator from storage allow it time to 
warm up and dry out in order to prevent any condensation issues.

l&WARNINGI 

IA CAUTION I 

IA CAUTION I 

IA CAUTION I 
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Cleaning

Condenser Fins

Tubing

Section 5  Preventive Maintenance
Disconnect	the	power	cord	prior	to	performing	any	maintenance.  

Handle	the	circulator	with	care.	Sudden	jolts	or	drops	can	damage	its	
components. 

After time, the circulator's stainless steel surfaces may show spots and 
become tarnished. Normal stainless steel cleaners can be used. 

Clean the bath vessel and built-in components at least every time the 
reservoir	fluid	is	changed.	Use	water	and	a	soft	cloth.

Do	not	use	scouring	powder. 

The inside of  the bath must be kept clean in order to ensure a long service 
life. Quickly remove substances containing acidic or alkaline substances 
and metal shavings as they could harm the surfaces causing corrosion. 
If  corrosion (e.g., small rust marks) occurs in spite of  this, cleaning with 
stainless steel caustic agents has proved to be suitable. Apply these substances 
according to the manufacturer's recommendations.

Do	not	use	any	substances	which	contain	solvents. 

In	order	to	maintain	the	cooling	capacity	of 	a	refrigerated	bath,	clean	the	fins	
two to four times per year, depending on the operating environment.

Switch off  the circulator and unplug the power cord.

For ARCTIC A45HC 
1. Remove the condenser panel.
2.	Clean	fins	with	brush	or	similar	tool.
3. Replace the panel.

For all other refrigerated baths: 
Clean	the	fins	with	compressed	air.

For	extreme	soiling	a	qualified	technician	will	need	to	remove	the	cooling	
compressor casing.

Inspect and tighten the tubing and clamps daily.

IA CAUTION I 

IA CAUTION I 

IA CAUTION I 
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Sahara baths, and stand-alone circulators, require immersion circulator 
grounding. 

If 	the	circulator	is	removed	for	any	reason	you	must	ensure	the	nut	
and	washer	secures	to	the	grounding	strap	located	on	the	rear	of 	the	
tank	top	when	the	circulator	is	reinstalled.  

Testing the Safety  
Features

Grounding Strap 
and Nut

The safety features for high temperature protection and low liquid level 
protection must be checked at regular intervals. The frequency depends on 
the	circulator's	designated	application	and	the	heat	transfer	fluid	used.

High	temperature	protection 
Using a small diameter (less than 1/8”) plastic/metal rod, turn the arrow to 
the desired temperature. 

Note If 	using	plastic	rod	ensure	the	fluid	temperature	is	low	enough	to	
prevent possibly melting the plastic. 

Set a cut-off  temperature that is lower than the desired setpoint temperature.

Switch on the circulator and ensure it shuts down at the set cut-off  
temperature.

After the circulator cools down clear the HTC error message by pressing 
the black ring surrounding the red dial - and then press  . If  Auto 
Restart is enabled the circulator restarts, if  disabled use the Start Up 
procedure.

If 	the	circulator	did	not	shut	down	have	it	checked	by	a	qualified	
technician.

Reset the safety to the desired temperature.

Low	liquid	level	protection 
With the circulator on, use a screwdriver and slowly push down on each 
level sensor, one at a time, until an error message appears. See Section 6 for 
details on error messages.

If 	not,	have	the	circulator	checked	by	a	qualified	technician.

A DANGER 
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Checklist Circulator	will	not	start	

Check the display for error codes, see Error Codes in this section.

Ensure the circuit protector(s) is in the on ( I ) position.

Make sure supply voltage is connected and matches the circulator's 
nameplate	rating	±10%.

No	display	

Recycle the circuit protector on the rear of  the circulator.

Display	reads	239°C

External temperature probe selected but no probe attached to circulator.

Attach external probe or select internal temperature sensor.

Circulator	will	not	circulate	process	fluid 

Check the reservoir level. Fill, if  necessary.

Check the application for restrictions in the cooling lines.

The pump motor overloaded. The pump's internal overtemperature 
overcurrent	device	will	shut	off 	the	pump	causing	the	flow	to	stop.	This	
can	be	caused	by	low	fluid,	debris	in	system,	operating	circulator	in	a	
high	ambient	temperature	condition	or	excessively	confined	space.	Allow	
time for the motor to cool down.

Ensure	supply	voltage	matches	the	circulator's	nameplate	rating	±10%.

Inadequate	temperature	control

Verify the setpoint.

For refrigerated baths, ensure the condenser is free of  dust and debris.

Check	the	fluid	concentration.

Ensure circulator installation complies with the site requirements in 
Section 3.

Ensure	supply	voltage	matches	the	nameplate	rating	±10%.

If  the temperature continues to rise, ensure your application's heat load 
does	not	exceed	the	rated	specifications.

Enter the controller menu and ensure the ENERGY SAVER mode is on 
in order for the system to maintain a stable temperature.

Check for high thermal gradients (e.g., the application load is being 
turned on and off  or rapidly changing).



6-6 

Section 6 Troubleshooting

Thermo Scientific

Inadequate	pump	pressure
Ensure any user installed in-line valves are in the desired position. 

Ensure	the	circulator’s	process	fluid	outlet	is	connected	to	the	
application’s	fluid	inlet	and	not	the	outlet,	see	Section	3.

Ensure all connections are secure and that the proper sealant/lubricant 
for	the	fitting	material	is	used.	

Keep the distance between the circulator and the application as short as 
possible.

Ensure tubing is straight and without bends. If  diameter reductions are 
required, make them at the inlet and outlet of  your application, not at 
the circulator. 

Circulator	shuts	down

Ensure  wasn't accidently pressed.

Ensure the circuit protector(s) is in the on ( I ) position.

Check the display for error codes.

Make sure supply voltage is connected and matches the nameplate 
rating	±10%.

Restart the circulator.

Circulator	fan	not	running

The fan comes on when internal head temp is greater than 40°C and 
shuts off  when the temperature drops below 35°C.

USB	Driver	Not	Recognized

If  your operating system does not automatically recognize the optional 
driver log on to:

http://www.ftdichip.com/FTDrivers.htm

for instructions.

Please	contact	Thermo	Fisher	Scientific	Sales	Service	and	Customer	
Support if  you need any additional information, see inside cover for 
contact instructions.
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Appendix  AC Serial Communications Protocol
Serial communication is accomplished either through the optional 9-pin Serial Communications Box or 
through the USB port on the immersion circulator. If your operating system does not automatically recognize 
the optional driver log on to: http://www.ftdichip.com/FTDrivers.htm for instructions. 

Note This appendix assumes you have a basic understanding of communications protocols. Information on 
the NC, STANDARD and NAMUR protocols is available upon request.

Note Keypad operation is still available with serial communications enabled. 

Note NC protocol is required to use RS485 device addressing. 

All commands must be entered in the exact format shown in the tables on the following pages. The tables 
show all commands available, their format and responses. Controller responses are either the requested data 
or an error message. The controller response must be received before the host sends the next command.

The host sends a command embedded in a single communications packet, then waits for the controller’s 
response. If the command is not understood, the controller responds with an error command. Otherwise, the 
controller responds with the requested data. 

Commands are not case sensitive. Upper or lower case letters may be used. Commands are listed in the 
Commands Table, error responses are given in the Errors Table, and symbols are shown in the Key Table. 

Key
Symbol Meaning
[B] A binary value 0 or 1 (0 = Off, FALSE or Disable(d); 1 = On, TRUE or Enable(d)).
[CR] Carriage return – used as the termination character.
[U] Text representing the units associated with a value.
[V] A value that can be requested in a read command or sent as part of a set command.  
[VMAX] Maximum allowed value.  Part of error message when set value is too high.
[VMIN] Minimum allowed value.  Part of error message when set value is too low.

Value: Read commands return analog [V] or bit [B] values or settings, while set commands send analog or 
bit settings. Read commands return values in the same displayed precision Set command messages missing 
the space character between the command and the setting will be rejected, as the user’s intent is unclear.  

Units: A read command returning an analog [V] value or setting, will include the units [U] associated with that 
value or setting. A set command sending an analog value will not include the units. The units returned by the 
complementary read command are assumed.

Termination character: A carriage return [CR] is used to terminate command and response messages. 
(Typically the "Enter" key on the keyboard.)

Note The inter-character timeout (time between transmitted characters) is set to 30 seconds. Exceeding the 
timeout will clear the receiver buffer and require the message to re retransmitted. 

Note Special characters (backspace, delete, insert, etc.) are not recognized and generate error responses. 



Commands Table: 

Commands All messages from master and slave are terminated with a carriage return [CR] 

Command Description       Notes Master Sends Sample Slave Response 
(echo off)    Alternate units

Read Temperature                  Internal RT [V]C F K 

Read Temperature 2               External RT2 [V]C F K 

Read Displayed Setpoint RS [V]C  F K 

Read Setpoint X  (X = 1 to 5) RSX [V]C  F K 

Read High Temperature Fault RHTF [V]C F K 

Read High Temperature Warn RHTW [V]C F K 

Read Low Temperature Fault RLTF [V]C F K 

Read Low Temperature Warn RLTW [V]C F K 

Read Proportional Heat Band Setting RPH [V]% 

Read Proportional Cool Band Setting RPC [V]% 

Read Integral Heat Band Setting RIH [V]Repeats per minute

Read Integral Cool Band Setting RIC [V]Repeats per minute

Read Derivative Heat Band Setting RDH [V]Minutes

Read Derivative Cool Band Setting RDC [V]Minutes

Read Temperature Precision RTP [V] 

Read Temperature Units RTU [V}              C,F,K 

Read Unit On RO [B] 

Read External Probe Enabled RE [B] 

Read Auto Restart Enabled RAR [B] 

Read Energy Saving Mode REN [B] 

Read Time RCK hh:mm:ss 

Read Date RDT mm/dd/yyyy or dd/mm/yyyy 

Read Date Format RDF MM/DD/YYYY or 
/ /

Read Ramp Status RRS Stopped, Running, Paused 
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Commands All messages from master and slave are terminated with a carriage return [CR] 

Command Description       Notes Master Sends Sample Slave Response 
(echo off)    Alternate units

Read Firmware Version RVER [V] 

Read Firmware Checksum RSUM [V] 

Set Displayed Setpoint SS [V] OK 

Set Setpoint X (X = 1 to 5)                 See Note 1 SSX [V] OK 

Select Setpoint X (X = 1 to 5)               See Note 1 SSX OK 

Set High Temperature Fault SHTF [V] OK 

Set High Temperature Warning SHTW [V] OK 

Set Low Temperature Fault SLTF [V] OK 

Set Low Temperature Warning SLTW [V] OK 

Set Proportional Heat Band Setting SPH [V] OK 

Set Proportional Cool Band Setting SPC [V] OK 

Set Integral Heat Band Setting SIH [V] OK 

Set Integral Cool Band Setting SIC [V] OK 

Set Derivative Heat Band Setting SDH [V] OK 

Set Derivative Cool Band Setting SDC [V] OK 

Set Temperature Resolution STR [V] OK 

Set Temperature Units STU [V] C,F,K OK 

Set Unit On Status SO [B] OK 

Set External Probe On Status SE [B] OK 

Set Auto Restart Enabled SAR [B] OK 

Set Energy Saving Mode SEN [V] OK 

Set Pump Speed SPS [V] L,M,H OK 

Set Ramp Number SRN [V] OK 

Note 1: SSX is a content dependent command. If SSX is immediately followed by a space and a value, the value is 
assigned to setpoint x. For example, if setpoint 2 is currently 37° and SS2 45<cr> is issued, setpoint 2 is changed to 45°. 
If SSX is immediately followed by a carriage return the controlling setpoint is changed to X. Foe example, if the 
controlling setpoint is 3 and SS<cr> is issued, the controlling setpoint is changed to setpoint 2.
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Commands All messages from master and slave are terminated with a carriage return [CR] 

Command Description       Notes Master Sends Sample Slave Response 
(echo off)    Alternate units

Set Ramp Program                   this will load defaults for all 

      steps declared by V1 

SRP [v1,v2,v3,v4] 

V1 #of steps 

V2 variance 

V3 cycles 

V4 start temp 

OK   

Note: If unit allows more than 
one ramp the ramp number must 
first be set. 

Set Ramp Step 

SRS[v1,v2,v3] 

V1 step # 

V2 end temp 

V3 duration 

OK 

Note: If unit allows more than 
one ramp the ramp number must 
first be set and SRP defined. 

Set Ramp  On Status 

SRO [V] S,E,P 

Start, End, 
Pause/resume 

OK 

Note: (P)pause toggles 
Pause/resume 

Errors Table: 

Errors

Error Description Notes Slave Responds 

Not defined, not implemented or incorrectly formatted ? Unsupported command 

Extra characters… ? Format error 

Set value too high ? Maximum allowed is [VMAX] 

Set value too low ? Minimum allowed is [VMIN] 

Argument to binary set command not 0 or 1 ? Value must be 0 or 1 

Set command attempted while in read only mode ? Mode is read only 

Set command failed (e.g. SO 1 with low level) ? Failed 
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RUFS Read Unit Fault Status
This command returns 5 values.  These are decimal representations of  hexadecimal values.  Each individual bit of the value 
represents a different warning, fault or status. 
decimal      hex       B7    B6    B5   B4   B3   B2   B1   B0 
1   1   0    0      0   0   0      0  0     1 
2   2   0    0      0   0   0      0  1     0 
4   4   0    0      0   0   0      1  0     0 
8   8   0    0      0   0   1      0  0     0 
16      10  0    0      0   1   0      0  0     0 
32      20  0    0      1   0   0      0  0     0 
64      40  0    1      0   0   0      0  0     0 
128    80  1    0      0   0   0      0  0     0 
Value  Description of bits 

V1 
B0 – b5  unused 
B6  rtd1 shorted 
B7  rtd1 open  

V2 
B0  HTC fault 
B1  high RA temperature fault 
B2 – b7  unused 

V3 

B0  low level warn 
B1  lo temperature warn 
B2  high temperature warn 
B3  low level fault 
B4  lo temperature fault 
B5  high temperature fault 
B6  low temperature fixed fault 
B7  high temperature fixed fault 

V4 

B0  PWM heat duty cycle > 0 
B1  compressor On/Off 
B2  Pump On status 
B3  Unit On status 
B4  Unit Stopping 
B5  Unit fault status 
B6  unused 
B7  Beeper On status 

V5 

B0  Pump speed fault 
B1  MOL fault 
B2  HPC fault 
B3  Cool Icon On steady  (unit is cooling at max capacity) 
B4  Cool Icon flashing   (unit is  
B5  Heat Icon On steady 
B6  Heat Icon flashing 
B7  External sensor controlling 
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Refer to Key table on page 1 for explanation of  symbols and their meanings.

Set Setpoint:

Host

Controller: 

R T CR
Command [CR]

O K CR
Command 
Accepted

[CR]2 0 . 0 C CR
[V] [U] [CR]

S S 2 0 CR
Command [V] [CR]

Read Temperature 2: 

Host: 
Controller: 

Set Setpoint to -22°C when minimum allowed is -20°C: Minimum allowed is [VMIN] 

Host: 

Controller: 

S S - 2 2 CR
? M i n i m u m a l l o w e d i s - 2 0 CR

R T 2 CR
2 0 . 0 C [CR]

Examples:

Read Temperature:

Host 

Controller: 

6



Warranty

Thermo Fisher Scientific warrants for 36 months from date of  shipment the Thermo Scientific ADVANCED 
series of  Immersion Circulators, ARCTIC refrigerated bath circulators, and SAHARA heated bath circulators ac-
cording to the following terms.

Any part of  the unit manufactured or supplied by Thermo Fisher Scientific and found in the reasonable judg-
ment of  Thermo Fisher to be defective in material or workmanship will be repaired at an authorized Thermo 
Fisher Repair Depot without charge for parts or labor. The unit, including any defective part must be returned to 
an authorized Thermo Fisher Repair Depot within the warranty period. The expense of  returning the unit to the 
authorized Thermo Fisher Repair Depot for warranty service will be paid for by the buyer. Our responsibility in 
respect to warranty claims is limited to performing the required repairs or replacements, and no claim of  breach 
of  warranty shall be cause for cancellation or recision of  the contract of  sales of  any unit. With respect to units 
that qualify for field service repairs, Thermo Fisher Scientific’s responsibility is limited to the component parts 
necessary for the repair and the labor that is required on site to perform the repair. Any travel labor or mileage 
charges are the financial responsibility of  the buyer.

The buyer shall be responsible for any evaluation or warranty service call (including labor charges) if  no defects 
are found with the Thermo Scientific product.

This warranty does not cover any unit that has been subject to misuse, neglect, or accident. This warranty does 
not apply to any damage to the unit that is the result of  improper installation or maintenance, or to any unit that 
has been operated or maintained in any way contrary to the operating or maintenance instructions specified in 
this Instruction and Operation Manual. This warranty does not cover any unit that has been altered or modified 
so as to change its intended use.

In addition, this warranty does not extend to repairs made by the use of  parts, accessories, or fluids which are 
either incompatible with the unit or adversely affect its operation, performance, or durability.

Thermo Fisher Scientific reserves the right to change or improve the design of  any unit without assuming any 
obligation to modify any unit previously manufactured.

THE FOREGOING EXPRESS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED 
OR IMPLIED, INCLUDING BUT NOT LIMITED TO WARRANTIES OR MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE.

OUR OBLIGATION UNDER THIS WARRANTY IS STRICTLY AND EXCLUSIVELY LIMITED TO THE 
REPAIR OR REPLACEMENT OF DEFECTIVE COMPONENT PARTS AND Thermo Fisher Scientific 
DOES NOT ASSUME OR AUTHORIZE ANYONE TO ASSUME FOR IT ANY OTHER OBLIGATION.

Thermo Fisher Scientific ASSUMES NO RESPONSIBILITY FOR INCIDENTAL, CONSEQUENTIAL, OR 
OTHER DAMAGES INCLUDING, BUT NOT LIMITED TO LOSS OR DAMAGE TO PROPERTY, LOSS 
OF PROFITS OR REVENUE, LOSS OF THE UNIT, LOSS OF TIME, OR INCONVENIENCE.

This warranty applies to units sold in the United States. Any units sold elsewhere are warranted by the affiliated mar-
keting company of Thermo Fisher Scientific. This warranty and all matters arising pursuant to it shall be governed 
by the law of  the State of  New Hampshire, United States. All legal actions brought in relation hereto shall be filed 
in the appropriate state or federal courts in New Hampshire, unless waived by Thermo Fisher Scientific.



Thermo Fisher Scientific
168 Third Avenue
Waltham, Massachusetts 02451
United States

www.thermofisher.com




