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Foreword

1 Foreword

Congratulations!
You have made an excellent choice.

JULABO would like to thank you for the trust you have placed in our company
and products.

This operating manual will help you become acquainted with the use of our
units. Read the operating manual carefully. Keep the operating manual handy at
all times.




About this manual

2 About this manual

This manual is intended for the equipment specified on the cover page.

Observe the safety instructions!
Read the Safety section of this manual before using the equipment for the
first time.

2.1 Original JULABO spare parts

Hassle-free continuous operation and safety also depend on the quality of the
spare parts used.

Only original JULABO spare parts guarantee the highest possible quality and
safety. Original JULABO spare parts are available directly from JULABO or your
specialist dealer.

Please note that JULABO cannot provide a warranty service if non-original
JULABO spare parts are used.

2.2 Accessories

JULABO offers a wide range of accessories for the devices. Accessories are not
described in this manual.

The complete range of accessories for the devices described in this manual can
be found on our website www.julabo.com. Use the Search function on the
website.
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2.3

Warnings

The manual contains warnings to increase safety when using the device.
Warnings must always be observed.

A warning sign displayed in signal color precedes the signal word. The signal
word, highlighted in color, specifies the severity of the hazard.

This signal word designates a danger with a high level of risk which, if it not
prevented, will result in death or serious injuries.

This signal word designates a danger with a medium level of risk which, if it
not prevented, may result in death or serious injuries.

CAUTION

This signal word designates a danger with a low level of risk which, if it not
prevented, may result in minor to moderate injuries.

This signal word designates a possibly harmful situation. If it is not avoided,
the system or objects in its vicinity may be damaged.
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2.4

Symbols

used

3

Intended

Various symbols are used throughout this manual to aid reading
comprehension. This list describes the symbols used.

Tools needed for the following approach

Prerequisite to be met for the following procedure
Numbered action steps

Interim result for individual action steps

Additional note for individual action steps

Final result of a procedure

<> Terms in angle brackets denote control menu

[ Termsin square brackets denote keys, softkeys and buttons

TOOE 1R

use

This section defines the purpose of the unit so that the operator can operate the
unit safely and avoid misuse.

JULABO circulators are laboratory devices that are designed for temperature
control applications with liquid media in a bath tank or with a cooling machine.
An external loop circuit can be connected to the pump connectors so that the
temperature of the bath media can be kept constant.

Only use the device if it is in technically perfect condition and only use it in
accordance with its intended use. Be aware of safety issues or hazards and
comply with the operating manual! In particular, always immediately rectify
faults that could impair safety!

The circulators are not suitable for direct temperature control application of
food, other consumables or pharmaceutical or other medical products.

The devices are not suitable for use in an explosive environment.

The devices are not intended for use in living areas. They may cause interference
with radio reception.




Safety

4 Safety

4.1 Safety instructions

The unit is built in accordance with state of the art technology and recognized
safety regulations. Despite this, its use may pose a risk to life and limb for the
user or third parties.

Therefore, always read and observe the following safety instructions before
using the product.

Hot surfaces!

The following parts and elements may become hot during operation:
— Bath fluid

— Heating element

— Bathlid

— Bath surface

— Connections for external application

Contact may cause severe burns or scalds to hands and arms, face and limbs.
« Keep sufficient distance from hot surfaces and fluids.
« Wear suitable protective gloves.

Electric shock from electrical system!

Touching damaged live parts can cause severe electric shocks and lead to injury

or even death.

* Have damaged insulation and parts of the electrical system immediately
repaired by JULABO service technicians or a qualified specialist workshop

« Immediately replace damaged power cords

* When connected with a mains plug, this mains plug must always be readily
accessible

Refrigerants are harmful to health!

Refrigerants and their vapors are harmful to health. There is a suffocation risk in

enclosed spaces.

= Do not touch or inhale refrigerants.

= Have damage to the refrigerant cycle repaired only by JULABO service
technicians or qualified specialists.

« |If refrigerant leaks, stop the device immediately and ventilate the room
thoroughly.
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Safety

Natural refrigerants are flammable!

The device contains flammable refrigerants. If there is a leak in the refrigerant

cycle, a flammable concentration may form in the air and ignite or explode. This

can result in serious injury or death.

< Use the required minimum room size for operating the device.

< Do not store any potential sources of ignition near the device.

« If refrigerant leaks, stop the device immediately and ventilate the room
thoroughly.

< Have damage to the refrigerant cycle repaired only by JULABO service
technicians or qualified specialists.

< Have maintenance work performed only by JULABO service technicians or
qualified specialists.

Wear personal protective equipment!

Lacking or unsuitable personal protective equipment increases the risk of health

damage and injury.

Personal protective equipment includes, for example:

- Work gloves

— Safety shoes

- Protective clothing

— Breathing protection

- Hearing protection

— Face and eye protection

= Specify and provide personal protective equipment for the respective
application.

< Use only personal protective equipment that is in good condition and
provides effective protection.

< Adapt personal protective equipment to the person, e.g., by size.

Keep safety symbols legible!

Safety symbols on the unit warn of dangers in hazardous areas and are an
important part of the unit’s safety equipment. Missing safety symbols increase
the risk of injury to persons.

e Clean dirty safety symbols.

« Replace damaged and unrecognizable safety symbols immediately.

Maintenance and repair work!

Improper maintenance and repair work jeopardizes operational safety. This can

result in serious injury or death.

« Only carry out work described in this operating manual. Switch off the unit
and disconnect it from the power supply before carrying out any work.

< All other maintenance and repair work may only be carried out by a JULABO
service technician or a qualified specialist workshop.
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4.2  Safety symbols

There are safety symbols included with the device, which should be attached to
the device before initial operation.

Safety Description
symbols

f Warning of a danger zone. Note operating manual
f Warning about hot surface
f Warning of cold surface
f Warning of a flammable liquid heat transfer medium

Read operating manual before switching on

12
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4.3

Safety function

Technical protective devices provide for safe operation. If a safety function is
triggered, the operator is alerted with a message on the display and an acoustic
signal.

Adjustable high temperature cut-off

The high temperature cut-off prevents overheating of the heater.

< If the measured temperature rises above the set protective temperature, an
error message is shown on the display. The pump and heater are switched
off. A restart is required.

Overheating protection

The overheating protection prevents overheating of the heater.

= The protective mechanism is triggered when the device recognizes a
temperature difference of more than 20 K between the working
temperature sensor and the safety temperature sensor. Am error message
appears on the display. A restart is required.

Low liquid level protection

A level switch recognizes when the bath fluid fill level in the bath tank is too

low. The unit has a warning system to prevent overheating of the heater or dry

running of the pump.

e The low liquid level alarm is triggered when the float reaches its lower limit
stop. The device switches off the pump and heater. A continuous signal
tone sounds. An error message appears on the display. A restart is required.
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5 Product description

5.1 Product overview

Circulators can be combined with various baths and cooling machines.

Heating immersion Heating circulator Refrigerated circulation
circulator thermostat

|

= .
iy

CORIO CD circulator for bath Circulator with closed Circulator with refrigeration
tanks up to 50 I. stainless steel bath tank. unit.
Example: CORIO CD-BC4 for Example: CORIO CP-200F for
temperature control standard temperature

application in the bath or with  applications.
an external application.

5.2  Function description

This section describes the function of the device.

The circulator can be mounted on any bath tank with a volume up to 50 liters.
The circulators are used for internal and external temperature control, and
depending on the unit combination and accessories used can work in a
temperature range between -40 °C and +150 °C.

When mounted on a bath tank the circulator is a heating circulator, when
combined with a refrigeration unit it is a refrigerated circulator.
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5.3 Operating and functional elements

The following figure shows the operating and functional elements and their
position on the unit.
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Fig. 1: Control and function elements

Mains switch
Heating control LED
LED display

Alarm control LED
Cooling control LED
Keypad with display
Service key (covered)

High temperature cut-off setting
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Internal/external flow direction setting
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USB interface, Type B
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CAN plug for connection with a refrigeration unit

=
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Mains fuse, resettable

=
w

Mains fuse, resettable
USB interface, Type A

=
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Mains connection
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5.3.1 Key description

The device is operated using the key panel. This is used to control all menu
functions and make entries.

Key Function

@@ Press [OK] to start a temperature control application or to
/ stop a running temperature control application.

Press [OK] to enable a selected function, open a menu
option, or confirm a set value.

- "\Q%\ Use the arrow keys to select a function or set a value. Short
QZNS press for single steps, press and hold for fast counting.

This section describes the electronic interfaces on the device.

For safe operation, the interfaces must be operated according to their
corresponding permissible specifications.

5.3.2 USB-A interface

USB sticks can be connected to the USB-A interface. This unit is capable of
reading data from the USB stick as well as saving data to the USB stick.

Technical data for USB-A interface
Output voltage 5VDC

Maximum current 500 mA
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5.4  Alarm messages

Alarms and warnings are indicated on the display using error codes. Important
error code descriptions can be found in the appendix. If you are unable to rectify
a fault, contact Technical Service.

Alarm:

In the event of an alarm, the control LED lights up. The temperature control is
stopped. At the same time, a continuous acoustic signal sounds and an error
code is shown on the display. The acoustic signal can be deactivated by pressing
the [OK] key. The fault causing the alarm must be remedied. A restart is
required.

Warning:

In the event of a warning, the temperature control application is not interrupted.
A signal tone is emitted at intervals. The display alternates between the actual
temperature and the error code. The acoustic signal can be deactivated by
pressing the [OK] key. If the underlying cause of the warning is remedied, the
signal tone ceases. Depending on the cause, warnings may cease automatically
after a period of time, e.g. when the device cools down.
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5.5 Technical data

Performance specifications measured in accordance with DIN12876. Cooling
capacities up to 20°C measured with ethanol; over 20°C with thermal oil unless
specified otherwise. Performance specifications apply at an ambient
temperature of 20°C. Performance values may differ with other bath fluids.

Grouping of the device acc. to CISPR 11:

* The device is an ISM device of group 1, class A, which uses high frequency
for internal purposes
e Class A: Use in an industrial electromagnetic environment

In accordance with IEC 61010-1, the device is designed for safe operation under

the following ambient conditions:

* Indoor use

e Altitude up to 2000 m above sea level

* Ambient temperature +5 ... 40 °C (unless otherwise specified in the
technical data)

e Maximum relative humidity 80 % for temperatures up to 31 °C, decreasing
linearly down to 50 % relative humidity at 40 °C

* Mains voltage fluctuations up to £10 % of the nominal voltage permissible
if not otherwise specified

« Contamination level 2

Degrees of protection according to EN 60 529:
= Degree of protection IP21
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CORIO CD

Temperature control application

Working temperature range

Temperature stability
Temperature resolution
Temperature control
Temperature setting
ATC sensor adjustment
Dimensions
Dimensions (W x D x H)
Immersion depth
Weight

Display

Display

Performance data

Mains connection

Current consumption
Heating capacity

Volume flow rate at 0 bar
Supply pressure at 0 |
Maximum viscosity

Mains fuse, resettable

°C
©
°C

cm

cm

kg

kw
I/min
bar

cSt

+20 ... +150
+0.03

0.01

PID1

Digital

1-point adjustment
13.2x 16.0 x 36.6
16.6

2.6

LED

100V 100V 115V 230V
50 Hz 60 Hz 60 Hz 50 Hz

9 9 10 10
0.8 0.8 1.0 2.0
15 16 16 15
0.27 0.35 0.33 0.35
50

15

230V
60 Hz

10
2.0
17
0.43
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5.5.1 Material of parts that come into contact with the medium

The table lists parts that could come into contact with the bath fluid as well as
the material that the parts are made of. This data can be used to check the
compatibility of the parts with the bath fluid used.

Parts that come into Material
contact with the medium

Motor 1.4301
Pump PPS
Heating element 1.4404/316L
Inbuilt temperature sensor 1.4571
Pt100

Connection of temperature 1.4301
sensor

Float 1.4401
Float pipe 1.4571
Hose olive 1.4301
Single-ear clamp 1.4301
Hose FPM/FKM
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5.5.2 Technical data for refrigerated circulators

This section lists the technical data of the refrigerated circulator.

Technical data
Working temperature range

Cooling capacity

Refrigerants

Permissible voltage deviation
Dimensions

Dimensions (W x D x H)
Usable bath opening

Bath depth

Volumes min. ... max.

Weight

Technical data
Working temperature range

Cooling capacity

Refrigerants

Permissible voltage deviation
Dimensions

Dimensions (W x D x H)
Usable bath opening

Bath depth

Volumes min. ... max.

Weight

*©
*©
kw

cm
cm

cm

kg

©
*©
kw

cm
cm

cm

kg

CORIO CD-200F

-20 ... +150

+20 0 -10
0.22 0.17 0.13
R134A

+10%

23 %39 X 65
15x 13

15
3.0...40
26.0

CORIO CD-201F

-20 ... +150

+20 0 -10
0.22 0.16 0.12
R134a

+10%

44 x 41 x 44
15x 13

15
3.0...40
25.0

-20
0.06

0.06
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Technical data
Working temperature range

Cooling capacity

Refrigerants

Permissible voltage deviation
Dimensions

Dimensions (W x D x H)
Usable bath opening

Bath depth

Volumes min. ... max.

Weight

Technical data
Working temperature range

Cooling capacity

Refrigerants

Permissible voltage deviation

Dimensions
Dimensions (W x D x H)
Usable bath opening
Bath depth

Volumes min. ... max.

Weight

*©
©
kw

cm
cm

cm

kg

°C
°C
kw

cm
cm

cm

kg

CORIO CD-300F

-25 ... +150

+20 0 -10 -20
0.31 0.28 0.20 0.11
R134a

+10%

24 x 42 X 66
15x 13

15
3.0...4.0
28.0

CORIO CD-310F

-30 ... +150

+20 0 -10 -20
0.31 0.28 0.22 0.13
R449A, R290

100V: £10%
115V: £10%
230V: 5%

23 x40 X 65
15x 13

15
3.0...4.0
25.2

-30
0.03
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Technical data
Working temperature range

Cooling capacity

Refrigerants

Permissible voltage deviation
Dimensions

Dimensions (W x D x H)
Usable bath opening

Bath depth

Volumes min. ... max.

Weight

Technical data
Working temperature range

Cooling capacity

Refrigerants

Permissible voltage deviation

Dimensions
Dimensions (W x D x H)
Usable bath opening
Bath depth

Volumes min. ... max.

Weight

At 230V, 50 Hz and 230 V, 60 Hz, permissible voltage deviation: £5%

*©
©
kw

cm
cm

cm

kg

°C
°C
kw

cm
cm
cm
|

kg

CORIO CD-449F

-30 ... +150

+20 0 -10
0.45 0.36 0.28
R290

+10%

37 x 59 x 69
28 x 35

20

20.0 ... 26.0
39.5

CORIO CD-450F

-30 ... +150

+20 0 -10
0.45 0.38 0.28
R449A, R290

100V: £10%
115V: £10%
230V: 5%

23 x40 X 65
15x 13

15
3.0...4.0
25.1

0.21

0.17

0.07

0.07
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Technical data
Working temperature range
Cooling capacity

with R449A

with R452A
Refrigerants

Permissible voltage deviation

Dimensions
Dimensions (W x D x H)
Usable bath opening
Bath depth

Volumes min. ... max.
Weight

*at 100 V, 50/60 Hz

Technical data
Working temperature range
Cooling capacity

with R449A

with R452A
Refrigerants

Permissible voltage deviation

Dimensions
Dimensions (W x D x H)
Usable bath opening
Bath depth

Volumes min. ... max.
Weight

*at 100 V, 50/60 Hz

*©
©
kw
kw

cm
cm

cm

kg

*©
*©
kw
kw

cm
cm

cm

kg

CORIO CD-600F

-35 ... +150

+20 0 -10 -20

0.60 0.46 0.29 0.18
0.60 0.53 0.35 0.22
R449A, R452A*

100V: £10%
115V: £10%
230V: 5%

33 x47 x69
22x 15

15
50...75
36.0

CORIO CD-601F

-35 ... +150

+20 0 -10 -20
0.60 0.46 0.29 0.18
0.60 0.50 0.35 0.20
R449A, R452A*

100V: £10%
115V: £10%
230V: 5%

33x47x74
22x15

20
8.0...10.0
38.5

0.06
0.10

-30
0.06
0.07

24



Product description

Technical data
Working temperature range

Cooling capacity

Refrigerants

Permissible voltage deviation
Dimensions

Dimensions (W x D x H)
Usable bath opening

Bath depth

Volumes min. ... max.

Weight

Technical data
Working temperature range

Cooling capacity

Refrigerant

Permissible voltage deviation

Dimensions
Dimensions (W x D x H)
Usable bath opening
Bath depth

Volumes min. ... max.

Weight

C
°C
kw

cm
cm

cm

kg

*©
*©
kw

cm
cm

cm

kg

CORIO CD-800F

-40 ... +150

+20 0 -20 -30
0.85 0.75 0.4 0.27
R1270

+10%

33x47x70
18x 13

15
50...75
42.0

CORIO CD-1000F

-40 ... +150

+20 0 -10 -20
1.00 0.98 0.75 0.53
R449A

100V: £10%
115V: £10%
230V: 5%

42 x49x 74
18x 13

15
50...75
51.5

-40
0.13

30 -40
027 013
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Technical data
Working temperature range

Cooling capacity

Refrigerant

Permissible voltage deviation

Dimensions
Dimensions (W x D x H)
Usable bath opening
Bath depth

Volumes min. ... max.

Weight

Technical data
Working temperature range

Cooling capacity

Refrigerants

Permissible voltage deviation
Dimensions

Dimensions (W x D x H)
Usable bath opening

Bath depth

Volumes min. ... max.

Weight

*©
©
kw

cm
cm

cm

kg

C
°C
kw

cm
cm

cm

kg

CORIO CD-1001F

-38 ... +100

+20 0 -10 -20 -30
1.00 0.98 0.75 0.53 0.27
R449A

100V: £10%
115V: £10%
230V: 5%

42x49x 74
35x41

30
50..75
51.5

CORIO CD-1200F

-40 ... +150

+20 0 -20 -30 -40
1.25 11 0.63 0.4 0.23
R1270

+10%

33x47x70
18x 13

15
50...75
42.0

-40
0.13
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Technical data
Working temperature range

Cooling capacity

Refrigerant

Permissible voltage deviation

Dimensions
Dimensions (W x D x H)
Usable bath opening
Bath depth

Volumes, min. ... max.

Weight

I
°C
kw

cm
cm

cm

kg

CORIO CD-1000FW

-50... +200

+20 0 -10 -20
1.00 0.98 0.75 0.53
R449A

100V: £10%
115V: £10%
230V: +5%

42 X 49 x 74
18x 13

15
50..75
51.5

-30
0.27

-40
0.13
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5.5.3 Bath fluids

The most important criterion when selecting the bath fluid is the working

temperature range in which the application is operated.

= Selection of the bath fluid must ensure that the flash point is never
exceeded when it comes into contact with the ambient air.

e Recommended bath fluids and further information can be found on our
website

Risk of burns due to Flammable heat transfer medium

If a flammable heat transfer medium is used, it may ignite and cause serious

burns when it comes into contact with skin.

< Ensure all ventilation openings are not obstructed

« No smoking! No flame!

< Do not use electrical parts which can produce spark when operating
around the equipment and the application system

< Drain and recover the liquid when the equipment idles, if the liquid heat
transfer medium is used with an open bath tank and if it is highly volatile
at ambient temperature

< Under normal and single-fault conditions, the surface temperature of
flammable liquids must not reach the flash point of the liquid. Set a
safety value that is at least 25 K below the flash point of the bath fluid
being used. Set the temperature safety function as describes in Chapter
“Set high temperature safety function”

< Affix a label on the equipment with symbol A if a flammable liquid
heat transfer medium is to be used

No liability accepted for usage of bath fluids that are not

suitable!

Unsuitable bath fluids that are not approved by JULABO can damage the

water bath.

e Use bath fluids that are recommended by JULABO

« Before filling, check the parts that are in contact with the medium for
compatibility with the bath fluid

< Do not exceed the maximum permissible viscosity during operation

e Consult JULABO before using a bath fluid other than the recommended
one
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Material damage caused by freezing water!
Freezing water can damage the device and the sample.

e When using water as the tempering fluid, do not temper below 5°C

5.5.4 Hoses

Water as bath fluid

e Water can be used for working temperatures from +5 °C to +90 °C
« Recommended: Use only ultrapure or distilled water.
e When using ultrapure or distilled water, add 0.1 g Na2COs per liter of water.

Recommended bath fluid
e JULABO Thermal G

Hoses for connection of an external system must suit the working temperature
range and the respective temperature control application.

Hoses for every area of application can be found on our website.

Hoses must meet the following requirements:

e Temperature resistance

e Pressure resistance

< Suitable material properties for the bath fluid used

29
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6 Transport and installation

This section describes how to transport the unit safely.

6.1 Transporting the device

A circulator can be transported with the cooling machine when mounted.

CAUTION

Risk of crushing by falling device!

A device that is not secured appropriately can fall down during improper
transport and cause crushing injuries.

= Secure the device against tipping and falling during transport

« Secure loose parts against falling during transport

= Transport the device upright and with a suitable means of transport
* Wear personal protective equipment

CAUTION

Burn hazard on the heating element!

The heating element may still be hot even after the device has been switched
off, and may cause burns if touched.

< Allow the device to cool down to room temperature after switching off

« Wear protective gloves

= The device is switched off and emptied.

o Asuitable transport trolley is available.

1. Unplug the power plug from the device.

2. If necessary, disassemble the temperature control hoses of the external
system.

3. Use the recessed grips on the cooling machine to lift the device onto the
center of the transport trolley, if necessary in a pair.

G See the technical data for weight information.

4. Use straps to secure the device against tipping in the center of the transport
trolley.

5. Place loose parts for the device, such as cables, on the transport trolley.

P The device is then ready for transport and can be safely transported to its
installation location.
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Transport and installation

6.2 Install the device at the operating location

This section describes how the device is set up at the installation location.

o The device has been transported to the operation location.
o The size and infrastructure of the operation location are suitable for device

1.
G
G

w

operation.

If possible, position the device under an extraction system.

Depending on the bath fluid, gases may be created at high temperatures.
Recommended minimum distance of 1 m to other devices, to prevent
electromagnetic interference.

Place the device on a level, smooth, non-flammable surface.

Ensure that the device is securely positioned.

For refrigerated circulators: Ensure an open space in front of and behind the
device of at least 20 cm.

The device is set up at the operation location.
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7 Initial operation

7.1 Mounting the circulator

7.1.1 Mount heating or refrigerated circulator

In the case of a heating circulator or a refrigerated circulator, the circulator is
mounted on the closed bath or on cooling machine.

If the circulator is disassembled, e.g. due to a change of device or for service
purposes, it can then be easily reassembled with the connecting box.

@ Allen key, size 3 mm

o The circulator is ready to be mounted on a closed bath or cooling machine.
o The bath is empty.

Carefully insert the circulator into the bath.

Align the bath's four threaded sleeves with the four holes on the connection

box.

Place the four mounting screws into the holes on the connection box.

Tighten the mounting screws [right image].

4. Check that the circulator is seated correctly, and that the connection box
gasket is seated on the unit surface without any gaps.

P The heating circulator or refrigerated circulator is mounted.

om -

w N
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Initial operation

7.2 Connect the device to the power supply

7.2.1 Connect bridge mounted or heating circulator

This section describes how the circulator is connected as a bridge mounted
circulator or heating circulator.

o The circulator is mounted as a bridge mounted or heating circulator.

= The power cable is ready for use. If using the 200-230 V, 50/60 Hz variant in
the United States or Canada, you must use the JULABO power cable USA
3x12AWG (order number 7.901.2694). This power cord is not included.

—— ol

1. Insert the power cable on the back of the circulator into the mains
connection [1].

2. Connect the circulator to the power supply using the power cable.

P The circulator is connected.
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Initial operation

7.2.2 Connect refrigerated circulator

This section describes how the circulator is connected as a refrigerated
circulator.

= The circulator is mounted on a refrigeration unit.
= The connection cable, mains cable and CAN bus cable are ready for use.

w N

Connect the connection cable [1] of the circulator with the refrigeration
unit.

Connect the CAN plugs of both units with the CAN bus cable [2].
Connect the refrigeration unit to mains power [3] using the power cable.
The refrigerated circulator is connected. Alternatively, the units can be
connected to separate circuits. If necessary, the power supply must be set
up in the unit setting.
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