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Congratulations!

You have made an excellent choice.

JULABO thanks you for the trust you have placed in us.

This operating manual has been designed to help you gain an understanding of the operation and
possible applications of our circulators. For optimal utilization of all functions, we recommend that you
thoroughly study this manual prior to beginning operation.

The JULABO Quality Management System

Temperature control devices for research and industry are developed,
produced, and distributed according to the requirements of 1SO 9001 and
ISO 14001. Certificate Registration No. 01 100044846

Unpacking and inspecting

Unpack the circulator and accessories and inspect them for possible transport damage. Damage should
be reported to the responsible carrier, railway, or postal authority, and a damage report should be
requested. These instructions must be followed fully for us to guarantee our full support of your claim
for protecting against loss from concealed damage. The form required for filing such a claim will be
provided by the carrier.

Printed in Germany Changes without prior notification reserved

Important: keep operation manual for future use
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Operating manual

1. Intended use

JULABO circulators have been designed to control the temperature of specific fluids in a bath tank.

A\

JULABO circulators are not suitable for direct temperature control of foods, semi-
luxury foods and tobacco, or pharmaceutical and medical products.

Direct temperature control means unprotected contact of the object with the bath
medium (bath fluid).

1.1. Description

N
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SMART
PUMP

M The circulators are operated via the splash-proof keypad. The implemented
microprocessor technology allows to set and to store different values that can be
indicated on the VFD COMFORT-DISPLAY and LCD DIALOG-DISPLAY. Three

menu keys facilitate adjusting setpoints, warning and safety functions and menu
functions.

M The integrated programmer allows storing and running temperature and time-
dependent processes.

M The control electronics including “ICC - Intelligent Cascade Control* automatically
adapts the heat supplied to the thermal requirements of the bath.

M The TCF - Temperature Control Features allow the user to have access to all
important temperature control parameters. This means: Full control on the control
mode and the chance to manually adjust or adapt control to the specific application.

M Absolute Temperature Calibration (ATC3) provides high temperature stability in the
bath. With the 3-point calibration an offset is adjusted at three temperatures to

ensure an accurate temperature pattern at the selected spot in the bath over the full
temperature range.

M Electrical connections:
The serial interface, switchable from RS232 to RS485, allows modern process
technology without additional interface.
Connection for Pt100 external sensor for external temperature measurement and
control.
Alarm output for external alarm message or control of JULABO refrigerating baths
or solenoid valve (cooling water).
The electronic module (option) provides 3 further analog connections (alarm input,
standby input, recorder output, programmer input).

M The excess temperature protection conforming to IEC 61010-2-010 is a safety
installation independent from the control circuit. This protection can be indicated
and set on the LCD DIALOG-DISPLAY.

M The early warning system for low level signals that bath fluid needs to be refilled
before the low level protection conforming to IEC 61010-2-010 causes a complete
shut-down of the main functional elements.

M Intelligent pump system: The pump capacity (electronically adjustable via the motor
speed) enables to adapt to varying conditions for internal and external temperature
applications.

5
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Operator responsibility — Safety recommendations

2. Operator responsibility — Safety recommendations

The products of JULABO ensure safe operation when installed, operated, and maintained according to
common safety regulations. This section explains the potential dangers that may arise when operating

the circulator and also specifies the most important safety precautions to preclude these dangers as far
as possible.

» The operator is responsible for the qualification of the personnel operating the units.

» The personnel operating the units should be regularly instructed about the dangers involved with
their job activities as well as measures to avert these dangers.

» Make sure all persons tasked with operating, installing, and maintaining the unit have read and
understand the safety information and operating instructions.

» When using hazardous materials or materials that could become hazardous, the circulator may be
operated only by persons who are absolutely familiar with these materials and the circulator. These
persons must be fully aware of possible risks.

If you have any questions concerning the operation of your unit or the information in this manual, please
contact us!

Contact

Safety instructions for the operator:
» You have received a product designed for industrial use. Nevertheless, avoid strikes to the
housing, vibrations, damage to the operating-element panel (keypad, display), and contamination.

» Make sure the product is checked for proper condition regularly (depending on the conditions of
use). Regularly check (at least every 2 years) the proper condition of the mandatory, warning,
prohibition and safety labels.

» Make sure that the mains power supply has low impedance to avoid any negative effects on
instruments being operated on the same mains.

» This unit is designed for operation in a controlled electromagnetic environment. This means that
transmitting devices (e.g., cellular phones) should not be used in the immediate vicinity.
Magnetic radiation may affect other devices with components sensitive to magnetic fields
(e.g., monitors). We recommend maintaining a minimum distance of 1 m.

Permissible ambient temperature: max. 40 °C, min. 5 °C.
Permissible relative humidity: 50% (40 °C).

Do not store the unit in an aggressive atmosphere.
Protect the unit from contamination.

Do not expose the unit to sunlight.

YV V V VY V

Appropriate operation

Only qualified personnel is authorized to perform configuration, installation, maintenance and repairs of
the circulator.

Routine operation can also be carried out by untrained personnel who should however be instructed by
trained personnel.

6
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Use:

The bath can be filled with flammable materials. Fire hazard!

There might be chemical dangers depending on the bath medium used.

Observe all warnings for the used materials (bath fluids) and the respective instructions (safety data
sheets).

Insufficient ventilation may result in the formation of explosive mixtures. Only use the unit in well
ventilated areas.

Only use recommended materials (bath fluids). Only use non-acid and non corroding materials.

When using hazardous materials or materials that could become hazardous, the operator must affix
the enclosed safety labels to the front of the unit so they are highly visible:

When using hazardous materials or materials that could become hazardous, the operator must affix
the enclosed safety labels (1 + 2) to the front of the unit so they are highly visible:

1

Warning label W00: Colors: yellow, black
Danger area. Attention! Observe instructions.
(operating manual, safety data sheet)

Mandatory label M018: Colors: blue, white
Carefully read the user information prior to beginning operation.
Scope: EU

or

Semi S1-0701 Table A1-2 #9
Carefully read the user information prior to beginning operation.
Scope: USA, NAFTA

6P

Particular care and attention is necessary because of the wide operating range.
There are thermal dangers: Burn, scald, hot steam, hot parts and surfaces that can be touched.

Warning label W26: Colors: yellow, black

Hot surface warning.
(The label is put on by JULABO)

P>

Observe the instructions in the manuals for instruments of a different make that you connect to the
circulator, particularly the respective safety recommendations. Also observe the pin assignment of
plugs and technical specifications of the products.

7
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Operator responsibility — Safety recommendations

2.1. Disposal

The circulator contains a back-up battery that supplies voltage to memory chips when the unit is
switched off. Do not dispose of the battery with household waste!

Depending on battery regulations in your country, you might be obliged to give back used or defect
batteries to gathering places.

The product may be used with oil as bath fluid. These oils fully or partially consist of mineral oil or
synthetic oil. For disposal, observe the instructions in the safety data sheets.

This unit contains refrigerants, which at this time are not considered harmful to the ozone layer.
However, over the long operating period of the unit, disposal rules may change. Therefore, only
qualified personnel should handle the disposal.

Valid in EU countries
See the current official journal of the European Union — WEEE directive.
Directive of the European Parliament and of the Council on waste electrical and
electronic equipment (WEEE).
This directive requires electrical and electronic equipment marked with a crossed-
out trash can to be disposed of separately in an environmentally friendly manner.
Contact an authorized waste management company in your country.

— Dispogal with hou_sehold waste (unsorted waste) or similar collections of municipal
waste is not permitted!

2.2. Warranty conditions

JULABO GmbH warrants its products against defects in material or in workmanship, when used under
appropriate conditions and in accordance with appropriate operating instructions

for a period of ONE YEAR.

Extension of the warranty period — free of charge

With the *1PLUS warranty’ the user receives a free of charge extension to the warranty of up to 24
months, limited to a maximum of 10 000 working hours.

To apply for this extended warranty the user must register the unit on the JULABO web site

, indicating the serial no. The extended warranty will apply from the date of JULABO GmbH’s original
invoice.

JULABO GmbH reserves the right to decide the validity of any warranty claim. In case of faults arising
either due to faulty materials or workmanship, parts will be repaired or replaced free of charge, or a new
replacement unit will be supplied.

Any other compensation claims are excluded from this guarantee.

8
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2.3. EC Conformity
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Operator responsibility — Safety recommendations
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Operator responsibility — Safety recommendations

2.4. Technical specifications

Calibration Baths FK30-SL FK31-SL
Working temperature range °C -30 ... 200 -30 ... 200
Temperature stability @ °C +0.005 +0.005
Temperature uniformity °C <+0.01 <+0.01
Cooling capacity “C +20 0 -20 +20 0 -20
Medium: ethanol kW 0.46 0.34 0.15 0.46 0.34 0.15
Refrigerant R134a R134a
Overall dimensions (WxDxH) cm 32x45x79 32x45x91
Bath opening (WxL) cm 12 012
Bath depth cm 17 31
Filling volume Liter 14 24
Weight kg 48 51
Mains power connection V/Hz 230/50 230 /50
Current draw (at 230 V) A 14 14
Current draw (at 230 V) <GB> A 9 (Circulator) 10 (Circulator)
A 5 (Cooling machine) 4 (Cooling machine)
Mains power connection V/Hz 115/60 115/60
Current draw (at 100 V / 115 V) A 9/10 (Circulator) 9/10 (Circulator)
A 7 (Cooling machine) 7  (Cooling machine)
¢ +0.02 °C@+200 °C
Circulator (SL-C) SL
Temperature selection digital
via keypad indication on LCD DIALOG-DISPLAY (°C/°F)
remote control via PC indication on monitor
Temperature indication VFD COMFORT-DISPLAY (°C/°F)
Resolution °C 0.01
ATC3 INT/EXT °C +3 /19
Temperature control ICC - Intelligent Cascade Control
Heater wattage (at 230 V) kw 2.0
Heater wattage (at 115 V) kw 1.0
Electronically adj. pump capacity stages 1..4
Flow rate I/min 22 ...26
Max. pressure at O liters  bar 0.7
Max. suction at O liters  bar 0.4
Ambient temperature °C 5..40
Mains power connection V/ Hz 208-230 / 50/60
Current draw (at208VvV/230V) A 8/9
Mains power connection V/ Hz 100-115 / 50/60
Current draw (at100Vv/115V) A 9/10

All measurements have been carried out at: rated voltage and frequency

ambient temperature: 20 °C

12
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Electrical connections:
External alarm device 24-0 V DC/ max. 25 mA
Computer interface RS232 or RS485
External Pt100 sensor
Optional for HL, SL
(Order No. 8900100 Electronic module with analog connections)
Programmer input -100 °Cto 400 °C=0-10V or0-20 mA or 4 - 20 mA
Input for the signal of a flow meter or external manipulated variable
Temperature recorder outputs 0-10V (0V=-100°C, 10 V =400 °C)
0-20 mA (0 mA =-100 °C, 20 mA = 400 °C)
4 -20 mA (4 mA =-100 °C, 20 mA =400 °C)

Standby input for external emergency switch-off

Alarm output for external alarm signal
Safety installations according to IEC 61010-2-010:
Excess temperature protection adjustable from 0 °C ... 320 °C
Low liquid level protection float switch
Classification according to DIN 12876-1 class Il
Supplementary safety installations
Early warning system for low level float switch
High temperature warning function optical + audible (in intervals)
Low temperature warning function optical + audible (in intervals)
Supervision of working sensor plausibility control
Reciprocal sensor monitoring between
working and safety sensors difference >35 K
Alarm message optical + audible (permanent)
Warning message optical + audible (in intervals)

Environmental conditions according to IEC 61 010-1:
Use indoors only.
Altitude up to 2000 m - normal zero.
Ambient temperature: see Technical specifications
Humidity:
Max. relative humidity 80% for temperatures up to +31 °C,
linear decrease down to 50% relative humidity at a temperature of +40 °C
Max. mains voltage fluctuations of +10% are permissible.
Protection class according to IEC 60 529 P21
The unit corresponds to Class |
Overvoltage category 1
Pollution degree 2

The unit is not suitable for use in explosive environment

EMC requirements

The device is an ISM device of group 1 per CISPR 11 (uses HF for internal purposes) and is classified
in class A (industrial and commercial sector).

Notice:
* Devices of class A are intended for the use in an industrial electromagnetic
environment.

* When operating in other electromagnetic environments, their electromagnetic
compatibility may be impacted.

13
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Operator responsibility — Safety recommendations

Information about the used refrigerants

The Regulation (EU) No. 517/2014 on fluorinated greenhouse gases applies to all systems which
contain fluorinated refrigerants and replaces (EC) 842/2006.

The aim of the Regulation is to protect the environment by reducing emissions of fluorinated
greenhouse gases.

Among other things it regulates the emission limits, use and recovery of these substances. It also
contains requirements for operators of systems which require / contain these substances to function.

Under Regulation 517/2014, the operator of a system of this nature has the following duties:
o The operator must ensure that the equipment is checked at regular intervals for leaks.

e These intervals depend on the CO, equivalent of the system. This is calculated from the
refrigerant fill volume and type of refrigerant. The CO, equivalent of your system is shown on
the model plate.

e The operator undertakes to have maintenance, repair, service, recovery and recycling work
carried out by certified personnel who have been authorized by JULABO.

e All such work must be documented. The operator must keep records and archive them for at
least five years. The records must be submitted to the relevant authority on request.

Refer to the text of the Regulation for further information.

14
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Operating instructions
3. Safety notes for the user

3.1. Explanation of safety notes

In addition to the safety warnings listed, warnings are posted throughout the operating
manual. These warnings are designated by an exclamation mark inside an equilateral
triangle. “Warning of a dangerous situation (Attention! Please follow the
documentation).”

The danger is classified using a signal word.

Read and follow these important instructions for averting dangers.

Describes a possibly highly dangerous situation. If these instructions are not
followed, serious injury and danger to life could result.

Describes a possibly dangerous situation. If this is not avoided, slight or minor
injuries could result. A warning of possible property damage may also be contained in
the text

Describes a possibly harmful situation. If this is not avoided, the product or anything
in its surroundings can be damaged.

> > B

3.2. Explanation of other notes

Note!
Draws attention to something special.

Important!
Indicates usage tips and other useful information.

© 4

\I/ This icon is used in the operating instructions to indicate flashing values or parameters
/1IN which have to be set or confirmed.

15
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Safety notes for the user

3.3. Safety recommendations

Follow the safety instructions to avoid personal injury and property damage. Also, the
valid safety instructions for workplaces must be followed.

earth)!

e The power supply plug serves as a safe disconnecting device from the line and
must always be easily accessible.

e Place the unit on an even surface on a base made of nonflammable material.
e Do not stay in the area below the unit.

e Make sure you read and understand all instructions and safety precautions listed in
this manual before installing or operating your unit.

e Adjust excess-temperature safety device below the flash point of the bath fluid.
e Observe the limited working temperature range when using plastic bath tanks.
e Never operate the unit without bath fluid in the bath.

e Pay attention to the thermal expansion of bath oil during heating to avoid
overflowing of the fluid.

e Prevent water from entering the hot bath oil.

e Do not drain the bath fluid while it is hot!
Check the temperature of the bath fluid prior to draining (e.g., by switching the unit
on for a short moment).

e Use suitable connecting tubing.

e Avoid sharp bends in the tubing, and maintain a sufficient distance from
surrounding walls.

e Make sure that the tubing is securely attached.
e Regularly check the tubing for material defects (e.g., for cracks).
e Never operate damaged or leaking units.

e Always turn off the unit and disconnect the mains cable from the power source
before performing any service or maintenance procedures, or before moving the
unit.

e Always turn off the unit and disconnect the mains cable from the power source
before cleaning the unit.

e Always empty the bath before moving the unit.

e Transport the unit with care.

e Sudden jolts or drops may cause damage in the interior of the unit.
e Observe all warning labels.

¢ Never remove warning labels.

e Never operate units with damaged mains power cables.

e Repairs are to be carried out only by qualified service personnel.

ﬁ e Only connect the unit to a power socket with an earthing contact (PE — protective

during continuous operation. Therefore, exercise particular caution when touching

ff » Some parts of the bath tank and the pump connections may become extremely hot
these parts.

16
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The temperature controlling i.e. of fluids in a reactor constitutes normal circulator
practice.

We do not know which substances are contained within these vessels.
Many substances are:

inflammable, easily ignited or explosive
hazardous to health
environmentally unsafe

i.e.: dangerous

The user alone is responsible for the handling of these substances!
The following guestions shall help to recognize possible dangers and to reduce the

risks to a minimum.

Are all tubes and electrical cables connected and installed?

Note:

sharp edges, hot surfaces in operation, moving machine parts, etc.
Do dangerous steams or gases arise when heating?

Is an exhaust needed when working?

What to do when a dangerous substance was spilled on or in the unit?
Before starting to work, obtain information concerning the substance and
determine the method of decontamination.

Check the safety installations at least twice a year!

Excess temperature protection according to IEC 61010-2-010.

With a screwdriver turn back the adjustable excess temperature protection until the
shut-down point (actual temperature).

Low level protection according to IEC 61010-2-010.

To check the function of the float, it can be manually lowered with a screwdriver for
example.

17
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Operating controls and functional elements

4. Operating controls and functional elements

Front view Rear view
la Mains power switch, illuminated for circulator
1b Mains power switch, illuminated for cooling machine
2 lg@a VFD COMFORT-DISPLAY
= (ID1C Header: Control indicators
B Y o Line 1:  Actual value internal or external
S hOy The display is depending on the selected control mode in the
Eooiys 3n menu > Control < (internal or external).
or
Actual value of the precision reference sensor ,,C* XXX.XX
Line 2:  Working temp. setpoint, constantly S XXX.xX
Line 3: Actual value (E = external or | = internal or C= reference sensor)
Alternating with the display in line 1
Use the keys <@ W% i indicate further values in line 3
Pl Capacity in % - with manipulated variable set to >control<*
18
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PS Capacity in % - with manipulated variable set to >serial<* or
>eprog<*

H  Heater capacity in Watts

Mains voltage Volts

F  Flow rate in liters/minute
(providing EPROG input set to >Flow rate<)

Cc

*refer to >SMENU / CONFIGIGURATIO> page 34

21 Control indicators in the header:
9 % A Heating / Cooling / Alarm /
R Remote control
22 Control indicators in the header:
o@ Int Temperature indication Internal or External actual value
F Ext s o
Temperature indication in °C or °F
S Display for the adjusted pump pressure stage in the -OFF- mode.
2.3 :8: O Display for the effective pump pressure stage (rotation speed) after start.
g Four stages, adjustable via the {MENU» button, in the menu >PUMP<.
3 LCD DIALOG-DISPLAY
Setrolntil 188.EE0C Line 1: Setpoint and origin of setpoint programming
Fouer o EE X (Key / RS232 or RS485 / ext. Pt100 / EProg)
Contral intern . .
— T Line 2: Actual value - internal or external,
= 58, B0 C . . .
Enthot 148, 53¢ identical to line 1 of the VFD-COMFORT-DISPLAY
Power 2 % Line 3: Heating capacity in %.

Line 4: Control type: internal / external

| SAFETY UALUES | Navigation aid in MENU - Window
T aCafeTemr ! 108.08°C Keys b V.
wi | #Ture Warning . : .
_»|wOverTens 87 86°C . Selegthn of menu items / parameters
v SubTemF Sl.EETl =t - Setting in line 3:
Safetens ¢ Z5.88°C

Actual value / parameter

Find Quality Products Online at:

www.GlobalTestSupply.com

Orientation aid in MENU - Window
Line 1 - name with allocation to key

4 Safety values
T T — Setpoint
MENU 1 Main menu Level 1
2 Submenu Level 2
Example: CONFIGURATION
3 Submenu Level 3

19
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Operating controls and functional elements

4 Keypad 1

Navigation keys

4.1 OK

1. Key: >OK<  Start / Stop (pump / heater)

2. >0OK< inthe menu Menu item / select submenu for setting
Save set value
Save selected parameter

A beep signals the end of setting

After the actions Start, Stop and change from VFD Display to standard

display the key OK s locked for a short time.
The above graph “front side” shows an example for standard display.

4.2 9

1. Key: >Return< Stop (pump / heater)
Special display on VFD Display leave line 3.

2. >Return< in the menu one menu level down
Correction function for parameters or values (prior to OK)

t) @ immediately back to standard display

°K® - t) @ icon for ,keep key pressed down*.

4.3 P |

1. Key: >Up/ Down <temperature — increase/decrease setpoint
Push key quickly for single steps,

Keep key pressed for fast change.
2. >Up/Down< in the menu selection of menu items / parameters

Menu keys

4.4 _,i'_

Key: start the menu > warning and safety values<

45 T

Key: start the menu >temperature setpoints<

4.6 MENU Key: display of MENU structure
5 Keypad 2
0 9 Numeric keypad: numerals 0 to 9
—_— minus / decimal point
e Backspace key Setpointls  15S5E °C

on LCD DIALOG-DISPLAY. -

20
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Adjustable excess temperature protection according to IEC 61010-2-010
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Rear view
7 (' Socket for external measurement and control sensor
or external setpoint programming
ext Pt100
8 0 \&oos/ O Interface RS232 / RS485: remote control via personal computer
SERIAL or Socket for a precision reference sensor
9 Socket: control cable of JULABO refrigerated circulator
or output for alarm messages
Option: Electronic module Order No. 8 900 100
The circulator automatically recognizes the connected electronic module.
10 O\ Alarm output (for external alarm signal)
ALARM
11 Standby input (for external emergency switch-off)
12 Programmer input and temperature recorder output

16a Mains fuses for Circulator: T16A
16b Mains fuses for cooling machine: T 10,0 A

17a Mains power cable with plug for circulator
17b Mains power cable with plug cooling machine
18 ) Built-in mains outlet for connection of circulator (230 V / 16 A)

19 O ©——f— Drain screw with drain connection

20 Venting grid, removable

21
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Preparations

5. Preparations

5.1. Installation

22
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e Place the unit on an even surface on a pad made of non-flammable
material.

e Cooling machine, pump motor and electronics produce intrinsic heat that
is dissipated via the venting openings! Never cover these openings!

o Keep at least 20 cm of open space on the front and rear venting grids.

e The place of installation should be large enough and provide sufficient
air ventilation to ensure the room does not warm up excessively because
of the heat the instrument rejects to the environment. (Max. permissible
ambient temperature: 40 °C).

For a fault (leakage) in the refrigeration system, the standard EN 378
prescribes a certain room space to be available for each kg of
refrigerant.

The refrigerant quantity is specified on the type plate.

> > For 0.25 kg of refrigerant R134a, a room space of 1 m® is required.

e Do not set up the unit in the immediate vicinity of heat sources and do
not expose to sun light

o Before operating the unit after transport, wait about one hour after setting
it up. This will allow any oil that has accumulated laterally during
transport to flow back down thus ensuring maximum cooling
performance of the compressor.

The bath cover (1) is mounted on the bath tank with 4 captive screws (2).
Required tool: SW3 hexagonal socket wrench with ball-shaped head

The circulating pump transports the
bath fluid to the temperature chamber
(4) at the bottom (3). The overflow on
top of the chamber ensures a constant
fluid level during operation.

The bath cover (5) provides 6
measuring places (6) that can be fitted
with different Viton® sleeves..

Order-No.:  Viton®sleeves

8 930 602 2 mm inner dia.
8930603 3 mm inner dia.
8930604 4 mm inner dia.
8930605 5 mm inner dia.
8930605 6 mm inner dia.
8930608 8 mm inner dia.

® Take off the complete insert for cleaning. The gasket below the bath
cover should be replaced in this case.
Part No.: 7.901.1088 Gasket for bath cover FK30, FK31

www.GlobalTestSupply.com sales @ GlobalTestSupply.com
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5.2. Bath fluids

Carefully read the safety data sheet of the bath fluid used, particularly with regard to

the fire point!
If a bath fluid with a fire point of <65 °C is used, only supervised operation is possible.

Water: The quality of water depends on local conditions.

e Due to the high concentration of lime, hard water is not suitable for temperature
control because it leads to calcification in the bath.

e Ferrous water can cause corrosion - even on stainless steel.
e Chloric water can cause pitting corrosion.

e Distilled and deionized water is unsuitable. Their special properties cause
corrosion in the bath, even in stainless steel.

Recommended bath fluids:

Bath fluid | Temperature range
soft/decalcified water 5°Cto80°C
mixture water/glycol, mixture 1:1 -20°C to 50°C
JULABO bath fluids
JULABO Thermal Thermal Thermal
Description G HY H5
Order Number 10 liters 8940 124 8 940 104 8 940 106
5 liters 8940 125 8940 105 8 940 107
Temperature range °C -30... 80 -80 ... 55 -50...105
Flash point “C -- 78 124
Fire point °C - 80 142
Color light yellow clear clear
JULABO Thermal Thermal
Description H10 H20S
Order Number 10 liters 8940 114 8 940 108
5 liters 8940 115 8940 109
Temperature range °C -20 ... 180 0...220
Flash point *C 190 230
Fire point °C 216 274
Color clear light brown
@ See website for list of recommended bath fluids.
ATTENTION: The maximum permissible viscosity is 70 mm? /s-

Fire or other dangers when using bath fluids that are not recommended:

Use only non-acidic and non-corroding bath fluids.

JULABO assumes no liability for damage caused by the selection of an unsuitable
bath liquid.

Unsuitable bath fluids are fluids which, e.g.,

23
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Preparations

e are highly viscous
(much higher than recommended at the respective working temperature)

e have a low viscosity and have creep characteristics

e have corrosive characteristics or
e tend to crack.
e No liability for use of other bath fluids!

5.3. Filling / draining
e Pay attention to the thermal expansion of bath oil during heating to avoid

overflowing of the liquid.

e Do not drain the bath fluid while it is hot!
Recommendation: Temperature range 5 °C to 40 °C
Check the temperature of the bath fluid prior to draining (by switching the unit on

for a short moment, for example).
Store and dispose the used bath fluid according to the laws for environmental

protection.

Filling
Take care that no liquid enters the interior of the
circulator.

(D The recommended filling level is marked with an
angle plate (M) inside the bath.

@® When the filling level does not exceed the marker
(M) and providing a suitable bath fluid is used for
the specified working temperature range of the unit,
neither low liquid level alarm should be triggered
nor overflowing of the bath fluid should be caused.

| Draining:
e Turn off the unit and disconnect the mains cable
from the power source.

e Hold the venting grid, pull out and remove.

g / e Slide a short piece of tube onto the drain
19 connection and hold it into a container.

I
m e Loosen the drain screw a few turns and drain the

unit completely.
l / e Tighten the drain tap.

Al
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6. Operating procedures

6.1. Power connection

A e Only connect the unit to a power socket with earthing contact (PE — protective

earth)!

e The power supply plug serves as safe disconnecting device from the line and must
be always easily accessible.

e Never operate equipment with damaged mains power cables.

e Regularly check the mains power cables for material defects (e.g. for cracks).

e We disclaim all liability for damage caused by incorrect line voltages!

Check to make sure that the line voltage matches the supply voltage
specified on the identification plate.

e Connect the circulator with mains power cable (17a) to the mains
outlet (18).

e Connect the control cable (9) to the #% sockets (9a, 9b).

e Connect the refrigerated circulator with mains power cable (17b) to
the mains socket.

6.2. Switching on / Selecting the language

WA R SN | Switching on:
=1CICICICI | e Turnonthe mains power switch (1a).
et

: {11 Il
= L Bi @ The unit performs a self-test.

z HI-TELH Then the software version (example: V 1.12-S008C) appears. The

P P display ,,OFF" or ,R OFF* indicates the unit is ready to operate.

##¢  JULABO s

;:“__ﬂff_ffﬁf__;’":i @® The circulator enters the operating mode activated before switching

= _ = the circulator off:

?E‘I--';f':”*fif izg :g; keypad control mode (manual operation) or

PEIL;E; R "2p remote control mode (operation via personal computer).

Control ¢ irntern

== rfcc

Hlivalt _J%*

5 58000 5 5000

I 2464 I 24kY

Selecting the language:

2 KOMFIGURATION There are two options for the language of the LCD DIALOG-DISPLAY:
“Zeit Datum German or English. Select the desired language in the menu
*Sprachs deutsch >Confi tion< under th b SL /S he<
~Einheit. ap onfiguration< under the submenu >Language/Sprache<.
= CONFIGURATION Press the respective keys in the following order:
«TimesDale - . .
sLanduade eralish MENL) > 3x up to menu Configuration 0K
Rt - W 6x up to submenu >Language/Sprache<  OK

W M Geutsch / english 31 ok D €F)

25
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Operating procedures

6.2.1. Switching on the cooling machine

e Switch on the cooling machine using the switch (1b) .

@ Control of the cooling machine:

With the mains switch (1b) turned on, the circulator automatically
switches the cooling machine off and on.

To save energy, turn off the cooling machine with the mains switch (1b)
whenever cooling is not required.

6.3. Start - Stop
Start:

= o Press OK key.
The actual bath temperature is displayed on the VFD COMFORT-

[} Carmr
;", Jj’i-'{z_t;‘ DISPLAY. The circulating pump starts with a slight delay.
LoeneT N Stop:
_lj i e Press OK key.
5 5400 or
£ ___ Keep t) @ key pressed.

The VFD COMFORT-DISPLAY indicates the message "OFF".

6.4. Adjusting the temperature chamber

Adjusting the temperature chamber after set

up:

e [f bath fluid overflow in the temperature
chamber is not equal in every direction, an
adjustment can be made with the 3 screws
that are accessible from above.

Required tool: SW3 hexagonal socket wrench
with ball-shaped head

26
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7. T Setting of temperatures

Factory settings:

T SETPOIHTS

Press the T key to call up the menu for temperature selection.

3 different working temperatures can be adjusted. Their values are freely
selectable within the operating temperature range.

® The temperatures can be set in start or stop mode.

Setting of working temperature in the T menu
1. Press the key € | 7. The value flashes }!{

2. Select SETPOINT 1 or 2 or 3using the key W or < .

+Setrointl = 25,86°C 3. Confirm by pressing the OK key.
wSetroint? = IF.EG°C _ .
Cetroinbs - 7O.0G°C @® The circulator uses the new working temperature value for
temperature control.
Example:
Adjustment/modification of the pre-setting of "SETPOINT 3"
Setroint3: FE.aa @® If the active Setpoint is changed, the new value is immediately used
ActIst 24.64°C .
Power a8 % for the control of the working temperature.
Control internal The heater control indicator flashes.
EEI.-TﬂEHLE B?AIE_ZC Setpoint3: Change the value from 70.00°C to 80.00°C.
ctist 2. edt . .
A an = See standard display line 1
EE e ST e Use the numeric keypadtoenter 8 and 5
Then press enter OK  to store the value.
@ Notice: Refer to SETPOINT MAX / MIN in chapter ,LIMITS"
8. 4 Safety installations, warning functions

&
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Check the safety installations at least twice a year! Refer to page 17.

Settings for the excess temperature protection > SafeTemp< and for the
warning functions > OverTemp< and > SubTemp< are made in a menu
which is called up by pressing the key

Menu item > Type< allows choosing between a warning and an
alarm cut-off for the menu items > OverTemp< and > SubTemp<.

27
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Safety installations, warning functions

QS@

We disclaim all liability for damage caused by wrong settings!

SafeTemp:

Adjust excess-temperature safety device below the flash point of the bath fluid.
In case of wrong setting there is a fire hazard!
I SAFETY UALLES !

3

Setting range: 20 °C ... 320 °C
@® Rough setting can be effected by using the

+hatelTens | 16E.0G°C
w | uEs Harnin
Duer Tems 27 . BEeC
Sk Temne SE.aEt

[ ——

L] —

mETEDENE § (L0 M

SafeTemp:

Type:

OverTemp :

SubTemp:

@ Sensor:

28
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temperature scale.

Settings:
o Pressthe key ‘& and by pressing the key ¥ or 4 select the
menu item =# and confirm the by pressing the key ©K |

For setting proceed as follows.

Set the new cut-out value within 30 seconds with a screw driver. Exact
display and setting on LCD display

Recommendation:

Set over temperature-protective setting >SafeTemp< 5 °C to 10 °C
above the set point of the working temperature.

Switch-over from warning to shutdown function

Change the parameter by pressing the key . and confirm by

pressing the key OK
or

pressing the key S if the parameter is to be retained.
Possible parameters: warning or alarm

Set value on numeric keypad and confirm by pressing OK

Example: 83.00 °C

Press the keys 8 and 3 andconfirm by pressing OK

Indicated is the temperature value of the safety sensor.

SafeTemperature:

Setting range: 20 °C ... 320 °C

Indicated is the cut-out value set with a screwdriver on the excess
temperature protection device.

This safety installation is independent of the control circuit. When the
temperature of the bath fluid has reached the safety temperature, a
complete shutdown of the heater and pump is effected.

www.GlobalTestSupply.com
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The alarm is indicated by optical and audible signals (continuous tone).
The following error message appears on the VFD COMFORT-DISPLAY:

-{H'IL- 'ﬂt"f" ALARM:!

AL ARM AL ARM Ext. PG

I g".ﬁ_ ):( rj_-rj_l-‘ﬂr‘;- !”")J ):( Safetw Circuit alarm
R Press OK for help on the LCD W

Tenrerature excesds
the adiusted safelw-
temrerature,

Check adiustment!

® Depending on the setting of >ControlType - internal or external< the
actual temperature values for both sensors are shown/indicated on both
displays. |
N/
Examples: | 94.06./1n  and  Ext. : xx.xx°C

Type: >Warning< or >Alarm<
For the two menu items >OverTemp< and >SubTemp< choose between
a warning message being signaled or a complete shutdown of the main
functional elements such as heater and circulating pump being effected.

OverTemperature: SubTemperature:
If for a sensitive temperature application task adherence to a working
temperature value >Setpoint< is to be supervised, then set high and low
temperature warning values.
In the example below, the >Setpoint< of 85 °C is surrounded by the
values >OverTemp< 87 °C and >SubTemp< 83 °C. The electronics
immediately registers when the actual temperature attains a
temperature out of the limits and it follows a reaction according to what
is set in the menu item >-Type<.

°Ch [ setpoint3 85.0°C
150 OverTemp 87.0°C

@ The warning functions are only triggered when the actual bath
temperature, after start from the ,OFF* or ,FOFF"* mode, lies within the
set limits for 3 seconds.

29

Find Quality Products Online at: www.GlobalTestSu pply.com sales@GlobalTestSupply.com



Safety installations, warning functions

e Setting >WARNING<
A mere warning function with optical and audible warning signal (interval
tone) A message appears on the VFD COMFORT-DISPLAY:

i IYREBYIN
WARNING HARNING
col 4 or Lon i
OverTemp SubTemp

The LCD -DISPLAY shows the message:

Setpointls  15@.86°0C Setrpointls 15@.86°0C

IntAct i 148.53°C IntAct i 148,53 C

excess: Lemperature! low Lemrerature!
=check limits- ~check limits -

e Setting >ALARM<
Temperature limit with shutdown of heater and circulating pump.
@» An audible alarm sounds (continuous tone) and a message appears on
the VFD COMFORT-DISPLAY:

“[EE- “HEFE

HLHFM HLHRM
CO0E 04 o COOE OY
OverTemp SubTemp
The LCD -DISPLAY shows the message
ALARM! FLARM:!
Estie P oEx.xEx"C S5t I oEM.Ex"C
Excess Temreraturs Low Temrsraturs!

Press OK for help on the LCD

Fotual temrerature Fotual temrerature
chove hish tenrera- below low Lemeera-—
Lure valus, Lure value,

Check limits! Check limits!

30
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SL

Early warning system, low level protection

23

This low level protection is independent of the control circuit and is
divided into two sections:

1. Switch in stage 1 recognizes a critical fluid level @

DBGM: 20306059.8

An audible warning (interval tone) sounds and a message
appears on the VFD COMFORT-DISPLAY.

HEEHE Setrointl:  1568.88°C

- IntAct i 148,53 C
WHINING low leusl!
Eﬂﬂf L{'J =refill medium-

Refill bath fluid!

2. Switch in stage 2 recognizes a low fluid level @
If stage 2 of the low level protection device (according to IEC
61010-2-010) is triggered, a complete shutdown of the heater
and circulating pump is effected.
A continuous alarm tone sounds and a message >ALARM<
>CODE 01< appears on the VFD COMFORT-DISPLAY.

T

U'Ll ALAR®M:!

FH_ H}?M [E5%Ec P oEMLExNTC
I'__rj_?ﬂ!‘: !{ Low lewvel alarm

Press OK for help on the LCD V¥

Low lisuid level or
float brocken.

Check float and fill
e iim !

Turn off the unit with the mains switch, refill bath fluid and turn
the unit on again!

3. Float
4. Circulating pump
5. Heater

For refill always use the same bath fluid type that is already in the bath.

Bath oils must not contain any water contaminants and should be pre-heated to the
actual bath temperature! Explosion hazard at higher temperatures!
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Menu functions

0. MENU' \enu functions

MENU
v

1 MAIH MEHLU

+Start Frodgram
*Manade Frodrams

FumF
Configuration
Control

Interface serial

ATCalibration
Limits
InFuts-Outruls

Menu level 1

The term ,menu functions" refers to adjustments such as

1 MAIM MEHLU

+Start FProdram
FManage Prodgrams

Start program Page 34

This menu will start a previously set program.

W A
1 MEIH MEMU Administration and creation of programs Page 39
a5t art Frodeam
*Manade Frodrams
= P L
W A
1 MEIH MEHLU Electronically adjustable pump capacity Page 43
afmrade Prodeans . . . . L
+PumF The capacity of the circulating pump is set by adjusting the motor speed.
=Lonfiguration
W A
1 MATH MEML e Configuration of the unit Page 44
*Pume . Remote — on / off (remote control via RS232)
*Configuration . . . .
wContral Setpoint ext - Switch over external setpoint setting
- o Autostart — AUTOSTART on / off
Off-Mode — Pump on / off
ACTVAR - Switch over input variable
Time / Date — setting time and date
Language — english / deutsch
Unit — Temperature values can be displayed in °C or °F.
Program Type — Time or Gradient (grad)
Reset — factory settings
C-Sensor (Precision Pt100 reference sensor)
1 MEIH MEHU Control characteristics and parameters Page 52
“Lonfiduration ControlType - Control internal or external
#Control .
w=Interface serial Selftuning
v A Dynamic - internal
CoSpeed — external
Control parameters - XP-, TN-, TV- internal
Control parameters - XP-, TN-, TV- XPU-, external
32
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Menu level 1

I MAIH MEHLU Adjustable interface parameters Page 58
*Control ‘ BAUDRATE, PARITY, HANDSHAKE

+Interface serial

wHTCalibration

W A
L MATH MEML ATC - Absolute Temperature Calibration, Page 59
#Interface serial Sensor calibration internal sensor,
#HTCalibration . .
wlimite Sensor calibration external sensor
v e 3-point calibration
i MAIH MEHLU Limitations of temperature and capacity Page 66
:ETcﬁiit‘"a’”fim" Setpoint Max / Min - Maximum and minimum setpoint
ﬂrﬂiti/ﬁutput.s Heating Max — Set maximum heating
w5 e Cooling Max — Set maximum cooling
Internal Max / Min — Limitation of the temperature range
Upper band / Lower band — Band limit
I MAIHM MEMLU Analog inputs/outputs Page 68
f}'fi"‘izfrm N Recorder output — CHANNEL 1, 2, 3
MFULE HLFULE .
T EPROG — External programmer input

Ext-StBy - Stand-By input
ALARM - output

33
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Menu functions

9.1. Start of a program

= <TART FROGRAM The start menu of the integrated programmer allows one of six previously
““““““““““ stored temperature programs to be called up and started. The profiles are
*Progeam Humber Bl started manually or via the integrated timer.
*at Step o]
Furs 1
Frogram End Shcbu .
Rk P @ Requirements:

““““““““““ 1. Create a program. (refer to next chapter)
2. Return to the Start-MENU and confirm the desired setting of each
MENU item with the key 9K

3. Set a start time (>TIME< >DATE< >YEARK) if the program is to
be started by the internal timer.

>Program Number< Select the program that should be started.

0..5
> at Step< Select the Step at which the program should be
started. O ... 59
> Runs < Select the number of program repetitions. 1 ... 99
MENU )
> Program End< Status at program end .
1 MATH MEML StdBy, PSetp, Setp 1, Setp 2, Setp 3
sctart Program > RUN < Start time (now / time)
FHana®e Prog@rams
OK ® Pressthe t) key if a parameter is to be retained. (prior to OK)
Level 2 Parameter /Value
S STERT EROGREH e Set a parameter using the numeric
srrogpan tumpera| |[2_5TRT PROGRAN keypad and confirm by pressing O
*at Ster 59 Program Humber N Possible parameters: 0..5
"""""""""" [AY
W A oK
2 START PROGRAM e Set a parameter using the numeric
= Prodr Muimbe £ > & — . .
ast Ster g e keypad and confirm by pressing 9K
TRURE i_) at Ster @)\, | Possible parameters: 0 ... 59
_______________ (A
W A oK
2 START PROGRAM e Set a parameter using the numeric
# a3t Ster 5] = = — . .
s | 2 START FROGRAM keypad and confirm by pressing 9K .
TProdram End  StdBw +Runs 11, | Possible parameters: 1 ... 99
L 2 i ———— 71N
W A oK
2 START FROGRAM 2 STHRT PROGRAM ® Set desired parameters with
T T EEEEEE ||
-}IE:'J-Egram Erd Sf_.dﬂi *Prodram End $5tdBy iy, 4. V¥ and oK.
"""""""""""" N .
el i Possible parameters:
0 G 2 StdBy , PSetp, Setp 1, Setp 2, Setp 3
34
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Level 2 Parameter /Value
2 START PROGRAMN e Set desired parameters with
e Biel  oeElE 2 STHRT PROGRAM A& W and OK .
RN FUDE | | e e e
"""""""""" #RUN- % naungy | Confirm >now< with the ©OK  key and the
v o 2 o ™ | program will start immediately
or
= OGERA . .
2-:1??-?55555? _____ start at the set time under parameter (time ).
e s Set time in the example below:
09. August 2009, 11:15 hrs
4
Submenu TIMER If the parameter time is selected, a further
% TIMER submenu opens for setting the start time.
Fhour i min 11:15 . .
*Daw. Mon @9, 63 Set the time for the start of the program in the
;ﬂaf* zba3 submenu >3 TIMER<.
I TIMER ® Set starting time using the numeric
shourtmin 11:15 S TmeR keypad and confirm by pressing ©K
ot TR || honimin 1135 Example: (hhimm)
v a oK 1 1 = 1 &5 4+ OK
3 TIMER e Set day and month using the numeric
hourzmin ofls 3 TIMER - : OK
#+[ay. Mon @e.88| ||l keypad and confirm by pressing .
e SEEs 2 =
e HES || Dmiten 7225y | Example: (TT/MM)
v a oK 0O 9 = 0 8 4 ok
f TIMER . e Set year using the numeric keypad and
D-?':l. Mo E’l‘:' 5] = TIMER i ) OK
g 3515 b I confirm by pressing .
Rzl - .
e Sl e By Bample: (0029)
v a oK 2 0 0 9 4+ ok
3 TIMER ) Confirm >Starten/Start?< by pressing K
_};f‘lﬁ*‘ 28039 I TIMER and the program starts at the set time.
------------------- RUM 7 NI/
e A it N
v A oK
Display of waiting time until start:
Startt ima: 11:15| | The unit switches to waiting mode and a flashing line “wait” appears on
Late : B, 6 the LCD DIALOG-DISPLAY. The start time and current time are
nz:j’:‘*iimifltm’:g:fg? permanently indicated on the display.

Find Quality Products Online at:

It might be necessary to check the correct setting of the internal real time

clock

(see MENU configuration)

www.GlobalTestSupply.com
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Menu functions

9.1.1.
_MCC_
L]}'l
5 800
E NN N A
A A
Setroint3s =6, 88 C
IntHct =8, 8t o
Foer & =
Cormtral internal
T SETROINTS
=Setrointl = Z5.86°C
+Letpoint? = 58.008°C
=Setrointd = 85, 86°C
Setpoint: Sg.8a°C
IntHct G, BE" 0
Fower @ X
Control intern
E ililil
ooy
5 SHOO
E NN N A
AN A
9.1.2.
Examples:
Set Al
IntHct 3 el mat o
Frogir. s 2 Step: 2
Femain EIsEZ 25
Set i E il Y
IntHAct = Mele mat o
Frogir. s 2 Steps 2
H11 stbtshhimme:ss
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Status at the end of a program

Program end

StdBy , PSetp, Setp 1, Setp 2, Setp 3

This parameter is used to determine if the unit switches to the -OFF-
condition at the end of a profile or if temperature control is continued,
and the working temperature setpoint that is to be used if
temperature control is continued.

StdBy - If the end of the profile is reached, the circulator switches to
the -OFF- condition. The VFD display indicates the working
temperature setpoint that was displayed in line 2 before the program
was started (example: S 25.00 °C).

PSetp —(Setpoint of the ProGrammer) At the end of the program, the
setpoint of the last program step is written to the position of setpoint 3
(example: 80.00 °C) and indicated in line 1 of the LCD display. The
circulator operates and controls to this temperature until the key

OK

is pressed or a new profile is started.

Setp 1, Setp 2, Setp 3 — (“Setp” short for Setpoint)
Before starting the programmer, a temperature value is set for one of

the three setpoints in the

T > menu.

(example: setpoint 2 58.00 °C)
The circulator operates and controls to this temperature at the end of

the profile until the key OK

Indication after successful start

is pressed or a new program is started.

The started programmer displays the currently calculated setpoint in line
1. The value changes until the final temperature of the section is reached

(temperature ramp).

1% line: Setpoint of the programmer
2" line:  Actual temperature value
for internal control = IntAct:  XXX.xX
for external control = ExtAct: XXX.XX
3" line: Selected profile and the current section (step).
4" line: With the &7 4\ keys, the following information can be

displayed in line 4.

e Remaining time of the current section (standard display)

e Total remaining time: profile x number of repetitions
(All: Days/hours:minutes:seconds)

Particularities :

1. If atotal time of more than 999 days is calculated, only the hours

are displayed by the unit.
(All: hours:minutes:seconds)

2. If the time period of a section is edited after the start, then the
remaining total time can no longer be displayed.
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9.1.3. Editing after Start

The programmer allows a running program to be edited.
Initiation and exit of the editing function:

I EDRITOR FRrGMe. 2

T 5 s D v kD e After the start enter the submenu ,3 EDITOR".by pressing the key
TI & —— =% mu.xux MENU
5T & — ¥ 8 See chapter ,program administration, creation” page 39

e Exit the editing modus anytime by pressing the key © .

Particularity for changes in a section that is currently in process.

@ If the target temperature is changed, the slope of the ramp is
automatically calculated based on the remaining time of the section.

@ If the time period is changed, the slope of the ramp is automatically
calculated based on the new total time of the section.

@ The “remaining total time” (profile x number of repetitions) as
described on page 36 can no longer be displayed.

9.1.4. Interrupting a program

- @ Pressthe 9 key to interrupt or continue a profile.
Set i P . ; . . .
IrntAct B R The setpoint and time period set for the corresponding section are
Froghr.:2  Stert 2 thus stopped at the values presently achieved.
i Pause wEw The instrument is put on hold and the message “pause” flashes on
the LCD DIALOG DISPLAY.

OF program can be interrupted or restarted by an external shut-off.

Important:

For this, in the >Inputs/Outputs< menu, the menu item >Ext. StBy<
must be set to >active<

and in the >Configuration< menu, >Autostart< needs to be set

©O) Setpoint control and timer are interrupted by breaking the contact

STAND-BY “AK?.
Tot . VYT The instrument is put on hold and the message “Stand-By” flashes
IntAct L e on the LCD DIALOG-DISPLAY.
Prodir.:2  Ster: 2 A
#bddt StandBy wddsds Notice: This is not an actual emergency switch-off.

A Following a power interruption, it would be possible in this condition for the instrument

to restart automatically. The safety and warning functions of the instrument should
always be used to their fullest capacity.
Refer to Warning page 48.
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9.1.5. Interruption after a power failure

It is possible to operate the programmer safely in case of a power
failure.

Important:

For this, >Autostart< needs to be set in the >Configuration< menu.

@ If the AUTOSTART function is activated, the programmer starts
again at a point approx. 20 seconds before the interruption took
place. However, an uncontrolled change of the bath temperature has

occurred.
(D Power failure when the instrument is on hold if start is effected via
Startiime: 11:15 the built-in timer:
Date : B9, 82 If the starting time is not yet reached, the programmer is put on hold
ki wait _****«kw again.
Aot. Time: 16834057

If the starting time is exceeded, the programmer starts immediately.

9.1.6. Termination of a program
Set i R
IntAct 3 wiwwee| @A program can be terminated by pressing 3 @ The programmer
Proghir.i2  Ster: 2 switches back to the Start menu.
Femain : IR0 25
Further procedures are defined in the MENU >START PROGRAMZ<,
2 START PROGREAM menu item >Program End <.
B al 5
:2;02;22 Humber ; Example: >Program End - StdBy<
Furis i i ﬂ'c iy
Progeam End StdBw Lpr i
e e 5 25400
£ PPt
The VFD COMFORT-DISPLAY displays “OFF”.

Interruption after a power failure

In case of a power failure, the reaction of the circulator is the same as
when switched off and on again with the mains switch.

The VFD COMFORT-DISPLAY displays “OFF”.
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9.2. Program administration, creation

The integrated programmer permits fast and easy programming of

2 MANAGE PREOGREAMS setpoint temperature sequences. This temperature sequence is called
S program. A program is composed of individual sections (Step).

*Edit Prar. The sections are defined by duration (t) or Gradient (°/t) and target

helete Frate. ) . LS
Erint Erar. temperature. The target temperature is the setpoint (SP), which is
——————————————————— achieved at the end of a section. The programmer calculates the

temperature ramp from the difference in time and temperature.

Create programs

A flashing segment indicates that a number needs to be entered.
Under the submenu “Edit”, enter a program number.
Six programs may be stored (numbers 0 to 5).

When the program is running, only sections with complete information for
the target temperature and time period are considered.

It makes sense to skip section numbers in the profile in order to use them
later for corrections to the profile.

Important:
If a time of 00:00 is set for a profile, the profile is continued with the next
section only after the setpoint temperature (£0.2 °C) is reached.

Example:

Step (Nr) 1 3 5 6 9 11 14
Setpoint (°C) 50 50 100 100 80 80 20
Time (h:m) 00:08 00.02 00:10 01:05 00:10 00:05 00:30
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MENU

1 MAIH MENU
wStart Prodeam
+Manade Prod9rams
= Pume

OK N7

Editing
PrgNr:
SP:

TI:
GRD:

ST:

Set the program you wish to create. 0...5
Setpoint

Time [hh:mm] or

Gradient [°/t] = [°/min]

Change type of program in MENU >configuration<,
menu item >Programmtyp/program type< .

Step 0...59

@® Pressthe 9 key if a parameter is to be retained. (prior to OK)

Level 2

2 MAMAGE PROGREAMS

+Edit Frakr-

*lhelete Frakr

Print Fratr
OK v

Example:

Program (PrgNr.) 2 is to have a target temperature with a set
point (SW) of 100.00 °C in section t (ABS) 3.

Duration (ZI) 1 hour.

Select the program number.

Edit & pradr.2z| e e Set the desired >PrgNr.< by pressing
___________________ 4 W and OK .
Level 3 @ For the selected section >ST< a setpoint >SP< and the
@ duration >TI< or the gradient >GRD< are entered in the
right half of the input window.
T EDITOR  »Pradr.2| i Input window for >ST<, >SP< and >TI< / >GRD<
SF : -——.--C 108.88C N _ _
TI ¢ —.—T 1.88T 4 1. Set the desired Step >ST < by pressing
o7 ok 2 # 3 21N AH VYV 4 OK
or 2. Set set point >SP< by using the numeric keypad and
I OERITOR  »Pradr.2 confirm by pressing OK .
SP § ———, -0 ———,—— i
GROD: == —=H = 3. Set the time >TI< or a gradient >GRD< using the numeric
=1 ¢ — Ll keypad and confirm by pressing OK
@ @® By confirming time or GRD the values on the left side of
the input window are moved.
gp ?ﬁé‘ggﬁaw} ff“:g e The values for the next section are entered in the right half
TT s {EET e T Y of the input window.
5T : I # 4 71N See above 1./2./3.
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Delete
It is possible to delete an entire program or consecutive sections

Delete PrgNr: Set the program you wish to delete
0..5
Delete from Step X to Step X (0 ... 59)
MENU v
I MAIM MEML
*5Start Frodram Pressthe &) key if a parameter is to be retained. (prior to OK)
*Manade Prodeams
= F L
OK N
Level 2 Submenu >Delete<
5 MANAGE PROGRAMS e Set menu item >Delete PrgNr.< by pressing
“Edit Prahr. W and OK .
Hrelete Frahe.
TR int Frate.
2 MAMAGE PROGRAMS e Setdesired PrgNr with 4 9 and OK .
Delete & Prabe.@|  s1c Example: PrgNr. 0
Level 3 Input window: delete sections.
3 DELETE Prade. &8
+from Ster <] e Select menu items > - from Step< and >- to Step< one
who Ster k) after the other by pressing 9 and OK .

delete
““““““““““ e Select the desired section for every menu item by using the
T DELETE  »Proade, O numeric keypad and confirm by pressing 0K .

------------------- Example: >from 0< >to 59<

Nz
““““““““““ VAR
I DELETE  >Prabr. @
to Ster 59
——————————————————— A/
71N
e Select menu item >delete< by pressing 9 and 0K
3 DELETE  >Prodr. @ e Confirm >Delete?< by pressing OK
delete? ):(
T DELETE  >Prodr. O @ The delete procedure is confirm by indication of the
““““““““““ message >delete< on the LCD display.
Podelete !
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MENU )

1 MAIH MEHLU
wStart Frogram
+Manadge Prodrams
=P umF

OK¢

Print

Every program can be printed via the serial interface for control and
documentation purposes.

@® Pressthe t) key if a parameter is to be retained. (prior to OK)

Level 2

Submenu >Print<

2 MAMAGE PROGERMS
ahelete Frgkr.
*Print Frair.

e Set menu item >Print PrgNr.< by pressing
W and oK .

e Set desired >PrgNr.< by pressing

——————————————————— V4 oK
Frint £ Pratr.4|  yie and :
___________________ Example: 4
Level 3
3 PRINT FraHr. 4 e Confirm = > Print< by pressing OK .
it
3 PRINT Prabr. 4 e Confirm >Print?< by pressing OK .
Print? ):(
3 PRIMT Frakr. 4
Poppint ! @® Printing and end of printing are confirmed by successive
““““““““““ messages on the LCD display as shown on the left.
I PRINT Frabe., 4
done !
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9.3. Setting the pump pressure

MENU v
The capacity of the circulating pump is set by adjusting the motor speed
1 MAIH MEHU
wManade Frodrams
+Fume ) ) ) )
=Configuration @® Pressthe t) key if a parameter is to be retained. (prior to OK)
oK
Level 2 Submenu >Pump<
= PUMP The set pump stage is displayed. Example: 1
SPunpe stade 1 e Confirm by pressing ©OK .
2 PUMP e Set required pump stage by pressing
------------------- b Vv OK
*Pumre stagde F 3 ):( and '
___________________ Example: 3
Example: Adjustable pump capacity stagel...4
Adjusted Effective . .
_J . llluminated display: X for pump pressure
- : o= S @ Indication of the adjusted pump pressure stage in the —OFF- mode.
™ ™ @ Indication of the effective pump pressure stage (rotational speed)

after start.

To protect the pump motor, the rotational speed changes with the load
applied, for example, depending on the viscosity of the bath fluid at
different working temperatures.

Flow rate: 22 ... 26 lI/min

Pump capacity stage 1 2 3 4
Pump pressure [bar] 0.4 0.5 0.6 0.7
Suction pump [bar] 0.2 0.26 0.33 0.4
Total capacity [bar] 0.6 0.76 0.93 1.1

in a loop circuit
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9.4. Configuration
2 COMFIGURATION
*Hemote of f
Setroint ext of f
Hutostart of
O =Mode Faooff
Actllar conteol
TimssDate

MENU v Lan3duade endlizh
Limit -

1 MAIN MEMU E:EE:EM TEEe ETad-Te]

e P C—Flkhler

*onfiduration ___EJ_fL _________ TE

w=lontrol

oS v @ Pressthe t) key if a parameter is to be retained. (prior to OK)

Level 2 Parameter level

2 CONFIGURATION

2 COMFIGURATION

Remote control via serial interface.

*Remote of f nis | Possible parameters: off / on
=Setroint sxt of | | ——oommmmmmmems N .
>0 @ Switch on and off remote control by
ok’ ||2 conFrauReTion pressing 4 ¥ and oK
v a HEDDEE blesniEeld ey @ First set the >type< of interface (RS232
or RS485) in the MENU >INTERFACE
SERIAL< and then switch >Remote< to
>0n<.
@® Control display in the top line
R for Remote
® ° © Connect SERIAL with PC.
2 CAMEIGURETION T COMFIGURATION External setpoint setting
=Remote of f T P - .
sCotroint ext of f Setroint ext  $off ):( Possible parameters: off / Eprog / PT100
wHutostart of f . . . .
> e Switch over setpoint ® Switch over setpoint setting by pressing
oK setting by pressing A W and K
v A A W and 9K | off — Setpoint setting with the keys
or
Setpoint setting via the analog socket ,ext.
Pt100
or
analog socket >SREG+EPROG<
2 COMFIGURATION 2 COMFIGURATION Autostart
=Letroint ext of § T ]
+Autostart of f Rutostart #off ):( Possible parameters: on / off
=0 F-Mode P. off| |———=7=
> e Switch on and off Autostart by pressing
ok oS VWV g oK
W A
44
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Level 2 Parameter level
I COMFIGURATION 2 COMFIGURATION Pump-Mode
Lhubestart o ooft 0ff-Mode & p. off Possible parameters: P. on / P. off
=Actliar conbrol | [/ ommEEEe e Switch on and off >Off-Mode by
0:) pressing <@ W 5nq OK
v 4 P.on continuous operation of circulating
pump
P.off circulating pump is linked to
Start/Stop

2 CONFIGURATION

0 F~Mode F. off
#HotUar corbrol
=Time-Date

2 COMFIGURATION

ActVar - actuating variable
Possible parameters: control, Eprog, serial

® Set desired parameters with

o? 4 W and OK .

v a @® Programming of variables for the
parameters > serial < or > EPROG < is
only accepted, if the unit is in Start
mode

5 COMEIGURETIOM Time, Date, Year see next page
wHotbiar corteol
*TimesDate
wlanduats enflish
h A
2 COMFIGURATION 2 KOMFIGURATION Language
*“TimesDate | || 777777770077 PO . .
s+l anduade etalish Landuade  &endlish Possible parameters: deutsch / english
wlnit I ) ,
> e Set desired parameters with
oK 4 W and OK .,
W A
2 COMFIGURATION 2 KOMFIGURATION Unit
= anduade endlish| || 77T

it (=

-~

Possible parameters: °C / °F

=Prodran tuees £ . .
> e Set desired parameters with
oK A W and OK .

v A

2 COMFIGURATION 2 KOMFIGURATION Program type

“lnit E(E U — . .

+Progran bwee  bime Prosram tuee & time M/ | Possible parameters: time / grad

wRgset | |/ ] )
> e Set desired parameters with
oK 4 W and oK .

W A
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Level 2 Parameter level
2 COMFIGURATION 2 COMFIGURATION Reset
*Prodean bupe Lime éf“;; “““““““ NP
+Reset mesels oo ,1s | ® Return to factory settings by pressing
““““““““““ OK
=) || 2 COMFIGURATION
GLE Y I S LR @ >Reset?< returns all set values to the
Resatd Runnind... ' ) .
Eptay @02\ factory setting except for date and time.
® A RESET can be effected only in the —
OFF- mode.
@® During the message >Running < all
parameters are reset to factory settings.
2 COMFIGURATION C-Sensor
*Reset 2 COMFIGURATIOM (Precision Pt100 reference sensor)
*-Sensor des | ||
““““““““““ C-Sensor % wez NI/ | Possible parameters: yes / no
e ————— 71N
oK e Set desired parameters with
4 W and OK .
Level 2 Level 3 Parameter / Value
2 COME ITGURET 10N Possible parameters:
“Hotlar control Time >hour:min
*Time-Date . Date >Day:Mon
wLanduaie endlish Year
->
B [ g e Succesively set time, date and year
e > using the numeric keypad and confirm
Hhourimin 1158 i
Dag. Mo a7.o7 OK by pressing Ok .
I SET TIME-DATE
b v hour s min 1158\,
___________________ 4
3 SET TIME<DATE ] :
hourimin 11:54 > Example:
+Dad. Mon @y.av —
vear z@as| OK 1 1 = 5 0 oK
@ v 3 SET TIME<DATE
3 SET TIME-DATE P
Daw. Mon, B7. 67 Das e I
e ar s s 9
CURRENT:  12:@S:1 | OK
a. - 3 SET TIME<DATE
3%51 TIME~DATE - - i
SCURRENT:  12:85:16| " |l =mm======mm——=mmmee AN
___________________ oK
Only the actual time is displayed.
3 SET TIME<DATE
CURREMT:  12:85:16

The internal real time clock allows starting a program any time. The clock
is set to the local mean time (MEZ) at the factory.

@ If the unit is operated in a different time zone, the clock can be
adjusted in this menu.

@ Change summer/winter time in this menu
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9.4.1.

Factory setting: off

Remote control via the serial interface

Setpoint is set via the serial RS232/RS485 interface through a PC or

RS23o == @@=| superordinated data system.
liﬂ’f--nﬁf—- 27 ‘33" E? In the header of the VFD COMFORT-DISPLAY, an “R” illuminates. It
Sl = = . . . .
Fontral b indicates that remote control mode is active.
RE485 25, BET N
IntAct 27, BE°C € The selected setting is shown on the LCD DIALOG-DISPLAY.
Fowesr : {5
Control intern
o o IMPORTANT: additional measures for remote control
SERIAL @ RS232 or RS485:
First set >type< of interface in the MAIN MENU > Interface serial < the
switch >Remote< to >on<.
@ Connect the circulator to the PC using an interface cable.
@ Check the interface parameters of both interfaces (circulator and PC)
and make sure they match.
(See 12.1.  Setup for remote control page 83)
9.4.2. Keypad control or setpoint setting via the analog input

Factory setting: off

2 COMFIGURATION

In addition to the serial interface via remote control the circulator offers
the possibility to adjust the setpoint via analog interface >ext. Pt100< or
>REG+E-PROG<.

Possible parameters:

The selected mode is
indicated on standard

display.

Setepointl:  152.686°0C
IntAct SB.ed
Fower : 186 %
Control intern
FLioa a3.8a°C
IntAct S, ea
Fower : 215 s
Control external
Errog SE, BaC
IntAct A 1 Ll
Power : =15 B
Control ¢ internal

off - Setpoint is set via the keypad or via the integrated programmer.
(factory setting

Pt100 - Setpoint setting via the analog socket ,ext. Pt100" using an
external temperature sensor or an appropriate voltage/current source.
Eprog - Can only be adjusted when an electronic module with analog
connections is used (option).
Setpoint setting via the analog interface REG+E-PROG connection
with an external voltage or current source or a programmer.

2 COMFIGURATION

+Remote of
Sebroint ext Efrog
Hutostart of

Of ¥ =Made F. of

Aot liae EFrog
TimesDate

Find Quality Products Online at:

Important:

@ Connect the external voltage or current source or a programmer to
the circulator via the socket REG+E-PROG (see page 73).
In the menu >MENU Inputs/Outputs< set the parameter >Erog-
INPUT< and the input variables >Eprog-signal< (see page 73).

@® The E-Prog input can only be used either under menu item
>Setpoint ext < or under menu item >ActVar<
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9.4.3. Autostart

Possible parameters:

2 COMEIGURATION on - Autostart on
“Setpoint ext £F .
_}ﬂl_mz;izmm‘ Eﬁp off - Autostart off (Factory setting)
w1 f—=Mode F. off

Note:

The circulator has been configured and delivered by JULABO according
to N.A.M.U.R. recommendations. This means for the start mode that the
unit must enter a safe operating state after a power failure (non-
automatic start mode). This safe operating state is indicated by “OFF” or
“R OFF” on the VFD-COMFORT-DISPLAY. A complete shutdown of the
main functional elements such as the heater and circulating pump is
effected simultaneously.

The values set on the circulator remain stored, and the unit is returned to
operation by pressing the start/stop key (in manual control mode).

In remote control mode, the values need to be resent by the PC via the
interface.

Should such a safety standard not be required, the AUTOSTART
function (automatic start mode) may be activated, thus allowing the unit
to be started directly by pressing the mains power switch or using a
timer.

® The AUTOSTART function can be used only if the setpoint is set via
>keyboard<, >eprog<, or >ext. Pt100<.

A For supervised or unsupervised operation with the “AUTOSTART" function avoid any

hazardous situation to persons or property

Take care to fully observe the safety and warning functions of the circulator.

9.4.4. Off-Mode

OFF-Mode
= COMEIGURATION Normally the .circula.lting pump is swit-che.d via the sFart/stop signal.. .
“Autostart of f However, if circulation should be maintained even in the -off- condition,
O -Mode B.oof f > <
“ActUar control the parameter >pump on< needs to be set.

Possible parameters:

P.on Circulating pump in continuous operation

P.off Circulating pump linked to Start/Stop (factory setting)
48
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9.4.5. ActVar - actuating variable

The variable (ACTuating VARIable) corresponds to the extent to which
_— : . the heater or cooling unit of the circulator is controlled. Heat or cold is
icl';jgﬁmggmn"'g_ of f applied to the bath according to this variable. If this happens with the
SActlzap el control electronics of the circulator, called > control < in this particular
*Time<Dale case, the bath temperature is exactly heated and maintained constant at
the adjusted setpoint.

©O) Programming of variables for the parameters > SERIAL < or >
EPROG < is only accepted, if the unit is in Start mode.

2 COMFIGURATION

Possible parameters:

ctlls £ cont . . .
Hetler  # sontrel control — The internal control electronics of the circulator controls the
heater and the connected cooling unit. Self-tuning is possible..
Azt L serdal serial — — The heater or the connected cooling unit receives the control

signal via the serial interface. Self-tuning is not possible.

___________________ Eprog - The heater or the connected cooling unit receives the control
Actllar $ ErFrod signal via the E-Prog input. Self-tuning is not possible.
""""""""""""""""""" - Setting requires electronic module.

Important:
Set the parameter >Eprog< and the input variables also in the menu
>|nputs/Outputs< (see page 73).

2 COMFIGURATION Note:
*Remote of f The E-Prog input can only be used either under menu item >Setpoint
cetroint ext EFrod ext< or under menu item > ActVar <.
Autostart of f
O f-Mode Fa off
=N RAETS EFrog
TimesDate

The working temperature range of the circulator is determined during configuration. If set

to >Control<, this range cannot be exceeded.

If set to > Serial < and > Eprog <, heat or cold is applied to the bath without control. The
permissible maximum temperature can be exceeded. The user has to take adequate
precautions for temperature control.

Materials, such as gaskets or insulations for example, may be damaged or destroyed, if
the permissible maximum temperature is exceeded.

The safety and warning functions > —§ < of the instrument must always be used to
their fullest capacity.
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9.4.6. Setting of clock and date

The internal real time clock allows starting a program any time. The clock
is set to the local mean time (MEZ) at the factory.

@ If the unit is operated in a different time zone, the clock can be

2 COMEIGURATION adjusted in this menu.

EQctllar conbrol . . . .
sTinersDate ® Change summer/winter time in this menu
wLanduade endliszsh

9.4.7. Language

There are two options for the language of the LCD DIALOG-DISPLAY:
German and English.

£ CONFIGURATION
=TimesDate

*lantuadis erndlish )
=it E(E Possible parameters:
deutsch / english
9.4.8. Unit
Temperature values can be displayed in °C or °F.
2 COMFIGURATION With this change, all adjusted temperature values are converted and
*Landuage endlishl  displayed in the new unit.
it "
=Frodran tue Zeit Possible parameters:

°C (factory setting)

°F
9.4.9. Program type
2 COMEIGURATION A program can be created with the parameters time or gradient.
“Unit = : _
SProaran bup Lime Possible parameters:
o time (factory setting)

Grd (Gradient) [°/t] = [°/min]

9.4.10. Reset

> COMFIGURATION A Reset will return all values to factory setting except for date and time.
Lpogeam tem o bimEl (@ A Reset can be effected in the >OFF< mode only.
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9.4.11. C-Sensor - Precision reference sensor

Temperature measurement with a precision reference sensor

Factory setting: no Precision reference sensor for applications in quality assurance,
5 calibration services and laboratories.
O O Possible parameters:
00O0O
9 6 SERIAL yes — Temperature measurement with a precision reference sensor
no
e Connect the higly accurate temperature sensor to the RS232 socket
(SERIAL) on the rear of the circulator.
e Set menu item > C-Sensor <to > yes <
°C INT
@ In the start status the value ,C" of the precision reference sensor is
permanently shown in line 1.
Start The control indicator ,°C" in the header blinks.
In the stop status (OFF) it is in line 3.
Stop

(® CONTROL —INTERNAL / EXTERNAL Control
The precision reference sensor cannot be used for external control.

Accesories:

Highly accurate temperature probe Order-No. 8 981 002

Technical specifications
Immersion depth

minimum 90 mm
maximum 140 mm
Measurement range -40,00 °C ... +300,00 °C
Measurement accuracy
Range -40,00 °C ... -0,001 °C  £(0,05 °C +0,05 % v. Mw.)
Range 0,00 °C .. +100,00 °C  £0,05 °C
Range +100,001 °C .. +300,00 °C  £(0,05 °C +0,05 % v. Mw.)
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9.5. Control
The circulator is designed for internal and external temperature control.
This can be switched in this submenu. Only the set of parameters
corresponding to the particular setting is displayed.
Control internal Control external
Z COMTROL Z COMTROL
#Control Tare  intern +Control Tape sxtern
=Selftuning aluavs »Selftuning aluavs
rarnamic AFEr1o CoSreed .
HE 1.8k HE B 7k
Tr 186s Tr T
Tu = Tw R
——————————————————— AR e Sk
MENU v
@® For external temperature control and measurement connect a Pt100
1 MAIM MEMU external sensor to the socket at the rear of the circulator.
“Configuration
:?“22:?;& ] @ Pressthe ) key if a parameter is to be retained. (prior to OK)
OK N7
Level 2 Parameter-Level
e e Switch over control type by pressing
*ControlTore  intern||| 2 coMTROL @S v and ©K
+Selftuning alwaws ||| e
ControlTere ginterniyis | @
L O i ——— 71N
v -l or Possible parameters: intern / extern
2 COMTROL . .
___________________ @® The control type can be adjusted in the
[w] - sy i
EIEmETe RS LS -OFF- mode only.
2 COMTROL @® The parameter flashes, switch by pressing
#LontrolTore intern h W
+Lelftuning aluads 2 COMTROL and oK
wlwnanic eperia| il ccccmeeeeeeeeee e e .
> Selftuming  aluaws |y, | POSSible parameters: off / once / always.
ok | —mmmmmmmmmmmmmeee e n
W A
Control Type internal | Parameter-Level
2 COMTROL @® The parameter flashes, switch by pressing
*#Selftuning aluays -wr
->D*=|hamia:l aperin| | £ COMTROL - and OK
*HE 1.8k T — ) )
> Denamic arerio|y, | Possible parameters: aperio / normal
——————————————— AR
oK @ This parameter affects the temperature
v A sequence in case of internal control.
52

Find Quality Products Online at: www.GlobalTestSu pply.com sales@GlobalTestSupply.com



SL

Control Type internal

Parameter-Level

2oL erin e The value flashes. Set by using the numeric
vtk Tarll|2 conTroL keypad and confirm by pressing oK .
=Tn 186= ST s
S I s ‘:( Example: 1 = 0 ok
OK
- Setting range: 0.1 ... 99.9 K
2, cHHTRaL ek ® The value flashes. Set by using the numeric
. 1G@s ||| 2 COMTROL keypad and confirm by pressing 0K .
T 5:) Tn 186s ||, _
e | In | Setting range: 3 ... 9999 s
h Al N
ET::_:DHTRGL e ® The value flashes. Set by using the numeric
2T s= ||| 2 COMTROL keypad and confirm by pressing ©OK .
““““““““““ ™ ==
i | —— \K Setting range: 0 ... 999 s
e :0 ...
Control Type external | Parameter-Level
2 CONTROL e The value flashes. Set by using the numeric
“Selftuning EITECES - . .
+oSreed 8.8 2 COHTROL keypad and confirm by pressing OK .
v HE o
|| FoEeEsE “2 N/ lExample: 0 T 0 ok
ok N
A Setting range: 0.0 ... 5.0
EC?EE:E’;‘- - e The value flashes. Set by using the numeric
v g7k || |2 COMTROL keypad and confirm by pressing OK .
w1n ;-'2121; o 8. 7K 1y .
my In | Setting range: 0.1 ... 99.9 K
h Al N
EHED“?R’:"- _— e The value flashes. Set by using the numeric
T mags || |2 COMTROL keypad and confirm by pressing OK .
= v 55_5) G P26\ 1y _
my In | Setting range: 3 ... 9999 s
h Al N
ET::_:DHTRGL .. ® The value flashes. Set by using the numeric
mj "s=- ||| 2 comTROL keypad and confirm by pressing OK .
= HEL = S T
9 Tu 55= \l/ .
my In | Setting range: 0 ... 999 s
h Al N
ETF;DHTRGL . ® The value flashes. Set by using the numeric
2P 2 || |2 COMTROL keypad and confirm by pressing 0K .
""""_"""":) e 28K N1y _
gy In | Setting range: 0.1 ... 99.9 K
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9.5.1. Control internal / external
mCC @ The control type can be adjusted in the -OFF- mode only.
2 ,L I
2 Sﬂqﬂ Possibl rameters:
T A4EY . ossible pa a. eters:
intern internal temperature control
extern external temperature control with external Pt100 sensor

IMPORTANT:
Additional measures for external temperature control.

(D Connect a Pt100 sensor to the socket on the rear of the circulator.

(D Sensor calibration of the external Pt100 sensor is performed in the
>ATCalibration< menu.

O) Suggested adjustments for external temperature control:
Upper band / Lower band and IntMax / IntMin
see Section >Limits<.

@® External temperature control does not allow the setpoint to be set via
the “ext. Pt100” socket.

Place the external sensor into the temperature-controlled medium and securely fix the
Sensor.

Accessory: Pt100 external sensor

Order No. Description  Material Cable
8981003 200x6 mm @, stainless steel 1.5m
8981005 200x6 mm @, glass 15m
8981006 20x2 mm @, stainless steel 1.5m
8981010 300x6 mm &, stainless steel 1.5m
8981015 300x6 mm &, stainless steel / PTFE coated 3m
8981013 600x6 mm @, stainless steel / PTFE coated 3m
8981016 900x6 mm @, stainless steel / PTFE coated 3m
8981014 1200x6 mm @, stainless steel / PTFE coated 3m
8981103 Extension cable for Pt100 sensor 35m

8981020 M+R in-line Pt100 sensor

The M+R in-line Pt100 sensor is a flow sensor and can be installed loop
circuit

Pt100
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9.5.2. Selftuning

When performing a selftuning for the controlled system (temperature
application system), the control parameters Xp, Tn and Tv are
automatically determined and stored.

Possible parameters:

off - no selftuning
The control parameters ascertained during the last identification are
used for control purposes.

once - single selftuning (factory setting)
The instrument performs a single selftuning of the controlled system
after each start with the ©K  key or after receiving a start
command via the interface.

always - continual selftuning
The instrument performs a selftuning of the controlled system
whenever a new setpoint is to be reached.
Use this setting only when the temperature application system
changes permanently.

9.5.3. Dynamik intern

This parameter affects the temperature sequence only in case of internal
control.

°oC A e— normal Factory setting: APER (aperiodic)

L temp. stability

Possible parameters:

aperiodic

normal Allows for reaching the setpoint faster — with
setpoint change or ramp function — but
overshooting of up to 5 % is possible.

aperio Ramp function: the increase of temperature
occurs temporally offset and achieves the target
oc A — normal temperature without overshooting.
i /,- + temp. stability Setpoint change: The temperature mcr.eases' at
the same rate, the target temperature is achieved
without overshooting.

A temperature ramp @ With both settings constant temperature is achieved
% : : : : : : > after approximately the same time.

/ aperiodic
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9.5.4, CoSpeed - extern

CoSpeed:

This parameter affects the temperature pattern only in case of external
control.

Possible parameters: 0...5

During selftuning, the control parameters Xp, Tn,
Int. temperature and Tv of a controlled system are automatically
determined and stored. The time required for
tuning may vary depending on the controlled
system. This controller design allows protection of
sensitive objects requiring temperature control.
As soon as a co-speed factor is set, it is
considered in calculating the control parameters.
As shown in the diagram, tuning times are shorter
T T P the higher the co-speed factor is, but overshoot

t can occur in the internal system.

Ext. temperature

Setpoint

9.5.5. Control parameters — internal/external

Control parameters — internal/external

The control parameters preset at the factory are in most cases adequate
to achieve an optimal temperature pattern in the samples requiring
temperature control.

Each parameter may be manually set via the keypad if necessary to
allow optimal control performance.

Setting range: Proportional range >Xp<
mterngl i extggnglK The proportional range is the temperature range below the setpoint
T temperature value in which the control circuit reduces the heating power
from 100% to 0%.
Setting range: Resetting time >Tn< (Integral component)
|nterna3I/ eg;%rgal Compensation of the remaining control deviation due to proportional
s control. An insufficient resetting time may cause instabilities to occur. An
excessive resetting time will unnecessarily prolong compensation of the
control difference.
Setting range: Lead time >Tv< (Differential component)
mterngl / eg;zrnal The differential component reduces the control settling time. An
S insufficient lead time will prolong the time required to compensate for
disturbance effects and cause high overshoot during run-up. An
excessive lead time could cause instabilities (oscillations) to occur.
Setting range: Proportional range >Xpu<
0.1...99.9K

The proportional range Xpu of the cascaded controller is only needed for
external control.
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Optimization instructions for the PID control parameters:

The heat-up curve reveals inappropriate control

OC_—‘_ - _ settings.
! ! ! ! ! t >
Inappropriate settings may produce the following heat-up curves:
Xp too low Tv/Tn too low
cA °CA
> >
| | | | | t | | | | t
Xp too high or Tv too high Tv/Tn too high or Xp too high
c4 cA
T T T T T > T >
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9.6.

Factory settings:
4800 Baud
even
hardware handshake

Serial Interface

For communication between the circulator and a PC or a superordinated
process system, the interface parameters of both units must be identical.
The adjustment is usually carried out one time only in the >Interface serial<

menu.

RS232

RS485

MENU v
2 IMTERFHCE SERIAL 2 INTERFACE SERIAL
1 MAIH MEMU | | ] e
“Lontrol _ +Tupe RS232 +Ture RS485
*Interface serial =Baudrate 486G =Baudrate 4EEE
=HTCalibration Farita YT Faritu L
Handshake hardu Handshake Fatciu
OK oo Hdress i
Level 2 Parameter-level ® Pressthe =) key if a parameter is to be

retained. (prior to OK)

2 IMTERFHACE SERIAL

*TuFe REZIZ
wBaudrate 4288
OK S

WV A

2 IMTERFACE SERIAL

e Y 1
71N

® The parameter flashes, switch by pressing
a4 VW .4 OK

Possible parameters: RS232 / RS485
Address RS485: 0to 127

2 IMTERFACE SERIAL

2 IMTERFHCE SERIAL

R N I
71\

® The parameter flashes, switch by pressing

Possible parameters:
4800 / 9600 / 19200 / 38400

2 IMTERFHCE SERIAL

® The parameter flashes, switch by pressing

Possible parameters: no/even/odd

even: Data bits = 7; Stop bits =1
odd: Data bits = 7; Stop bits = 1
no: Data bits = 8; Stop bits =1

wTupe Ro232
+Baudrate 4066
*FParity SLIER
oK >
W A
2 IHTERFHACE SERIAL
“Baudrate 4200
+Farita S
*Handshake hardw
oK >
W A
2 IMTERFHCE SERIAL
*Parita SLEn
*Handshake hards
OK >
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® The parameter flashes, switch by pressing
A Vg oK

Possible parameters: hardw / softw

Xon/Xoff-protocol (Software handshake)
Protocol RTS/CTS (Hardware handshake)
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9.7. ATC Absolute Temperature Calibration, 3-point calibration

Example:
1-point calibration

OC_

ATC is used to compensate for a temperature difference between the
circulator and a defined measuring point in the bath tank that may
develop for physical reasons.

°C

3-point calibration

OC -

i 7
7T
Y
Y
4
4

°C

T+ 1 = Original curve

Find Quality Products Online at:

ATC internal external
2 HTCalibration 2 ATCalibration
+L@nsor intern +LEnsor exterm
=otatus i wotatus I
TuFe it Ture A=-point
Torllaluel i Tmrllalusl & =x, ==
CalUalusl & CalUaluel & xx,=x(
TmrllalueZ i Tmrllalue? & wmx, ==
CalUalusZ & CalUalue? © xx,=x(
Torllaluel i Tmrllalueld § =x, ==
CalUaluel & CalUlalued & xx,=x"(
Principle:

For ATC calibration, in steady state the bath temperature at the location
of the temperature sensor (CT) is determined at the respective adjusted
working temperature. This value is then set on the circulator in the menu
>AT Calibration< under menu item > CTEMP X <.

This can be a 1-point, 2-point or 3-point calibration.

M B (INT) T

CT 17T  ATC (internal)

M = Temperature measuring instrument with temperature sensor
B = Bath tank (INTernal or EXTernal)
T = circulator

CT = Temperature on measuring point
TT = Temperature on circulator

www.GlobalTestSupply.com
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MENU v

I MAIH MEHLU

“Interface zerial ) ) ) )
+ATCalibration ® Pressthe t) key if a parameter is to be retained. (prior to OK)
wlimits

OK N7
Level 2 Parameter-Level

2 ATCalibration e diselibesidon ® The parameter flashes, switch by pressing
#Sensor intern SEREER  HiErd I and ©OK

wStatus rio "

v a ¢ ATbsligration |

SEensor extern

2 ATCalibration 2 ATCalibration @ The parameter flashes, switch by

L EnEor intern ;;;;;; """"" :;;‘ pressing

+otatus fal=} - = I

___________________ v oK
*Ture I-roint " - and
oK or @ >no< Carry out an ATC calibration
2 HTCalibration ® >yes< return to standard operation after
Status o calibration.

v a0 ||

2 ATCalibration 2 ATCalibration ® The parameter flashes, switch by pressing
*otatus falx] CrmmmTmmmm e s W oK

+Ture I-point Ture L=paint iy, and

wTmellaluel § wmwm,aetlf|L———————TTEEEEE "

OK . . .
el ® A >1-point<, >2-point< or >3-point<
calibration can be carried out.

W A 2 ATCalibration

Tupe I-paint
2 ATCalibration The value >TmpValue< is only indicated
= Tupe A-Point

2 Tmellalusel @ 26, 868°C 2 ATCalibration
=Callizluel @ Po.7@8°C||| -~ — T~ "7 "0

Toetlaluel & wx.ae®C @® In addition the measured temperature
oK 5 5 value >CalValue X< is saved during the
next step.
W A
Engai ihr;atiuan ® The value flashes. Set by using the
mEllaluel §omm,Ee"C ; ; ;
seallUnlucl ¢ e wwoc||[2 ATCAlibration numeric keypad and confirm by pressing
FTmellalue? & wx.=x"C)|| 777777 OK .

Calllaluel & wxaxx"Ch ),

OK o (L —rmmmmmmmmmmmmmmees A}
b AV
@ If only a 1-point calibration is carried out, the following menu items are
not indicated anymore
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2 ATCalibration The value >TmpValue< is only indicated

=Caltlaluel § oxuw™C .

sTmellalue? & ww.w=tC| |2 ATCalibration @® In addition the measured temperature

rCallalues t xw.mm || T . ™ value >CalValue X< is saved during the

N = D) next step.

v A

ETQTEE’% ibgati'ﬂﬂ ® The value flashes. Set by using the
mrllalue? § xx.xx®C - . .

SCallnlucs : we wwor||[2 ATCalibration numeric keypad and confirm by pressing

w Tmerlalued | wx.=xx"C)|| 7777777700000 oK .

Calllalus? & wx.xx"C N\,

OK o |l =mmmmmmommmmmmeees /1N
WV A
@ If only a 2-point calibration is carried out, the following menu items are
not indicated anymore
2 ATCalibration The value >TmpValue< is only indicated.
*Rallaluse? | oxw,x="0 .
#Tmetlalued oo, || 2 ATCalibration @® In addition the measured temperature
rLalllalued ¢ xx.xw?CJ)| 000 T e value >CalValue X< is saved during the
OK o |l —mmmmmmmmmmmmeeees 9 next step.
v A
fTﬂTgai ih;ati'm ® The value flashes. Set by using the
mEllalued §oww, mxt ; ; i
SCalUolues ¢ v wwni||[Z BTCalibration ng:(nerlc keypad and confirm by pressing

Callaluel § wxaxx"0 ),
oK o (L ——mmmmmmmmmmmmmn e /1N
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9.7.1. ATC Fihler - intern / extern

2 ATCalibration
+Sensor intern
*Status [al=]

In the first submenu the ATC function is set for the >intern< internal or the
>extern< external temperature sensor.

Calibration can be carried out for the internal temperature sensor and for
the external temperature sensor connected to the socket ,ext. Pt100".
The circulator is able to save both parameter sets. However only the one
which has been set under menu item > sensor < is displayed.

9.7.2. ATC Status -yes / no

2 ATCalibration

= SEnEor intern
*Status [al=]
* Turs I-Foint

In the second submenu the ATC function for the temperature sensor
selected above is activated >yes< or deactivated >no<.

>yes< (factory setting) The controller of the circulator uses the original
curve of the temperature sensor or the new curve measured during
the ATC calibration.
Important: Set to >NO< during the calibration process

>no< An ATC calibration is to be carried out.
Important: Set to >yes< after calibration.

@ In the > Status < >yes< the ATC calibration always affects the current
working temperature; also the one set via interface.

9.7.3. Type 1-/2-/3point

2 ATCalibration

2 ATCalibration

2 ATCalibration
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A >1-point<, >2-point< or >3-point< calibration can be carried out.

First geometrically define the location for calibration (measuring point
CT), then determine the temperature values of the calibration points.

The type of calibrations also determines the number of the following pairs
of values indicated on the LCD DIALOG-DISPLAY.

Pairs of values:

TmpValue X: Circulator temperature 1 or 2 or 3 (actual value TT)
The actual temperature of the bath is simultaneously saved with the
“calibration value* >CalValue< and can be indicated for control
purposes (value does not flash).

CalValue X: Calibration temperature 1 or 2 or 3 (actual value CT)
The ,calibration value® is determined with a temperature measuring
device and saved under menu item >CalValue<.

A/
(value flashes 71v)

www.GlobalTestSupply.com
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9.7.4. Example: 3-point calibration for internal control

2 COMTROL

+ControlTore intern
*Helftuning aluwads

In the temperature range from 80 °C to 160 °C the calibration curve of the

temperature sensor (TT) is to be adjusted to the actual temperatures at
measuring point (CT).

1. Set circulator to internal control:
@ The type of control can be set only in the -OFF- mode.

2 COMTROL

Control Tare &intern| \I/
z ook 9

OK D |
80.00 °C 2. Set working temperature setpoint
120.00 °C See standard display line 1
160.00 °C e Example 80.00 °C
Setpointli  BES28.8G°C 8 0 i . OK
IntAct = Z4.64°C Press the keys and and confirm by pressing .
Fromet i 5
Control & internal ® The bath is heated up.
449 Wait for approx. 5 minutes until the temperature is constant.
3. Reading of temperature measuring device
Read the value of measuring point CT on the device and enter under menu
item > CalValue X< by using the keypad.
-+ CalValue 1< (79.70 °C)
-# CalValue 2< (119.50 °C)
-# CalValue 3< (159.30 °C)
MENU ¥ 4, Calibration
1 MAIN MENL @ Pressthe t) key if a parameter is to be retained. (prior to OK)

aw Interface serial
+ATCalibration

® < Setting is required only for the first calibration point.

wLimits

OK N}
Level 2 Parameter-Level

2 BTCalibration Z ATCalibration Set sensor: >intern<.

sSersor  imtern| || Sensor intern),, e The parameter flashes, switch by
w5t atus T L — /1N pressing b VW and OK
A oK S (O

2 ATCalibration Z ATCalibration Set to >no<

Sepeer intern| | siatus reny, | * The parameter flashes, switch by
v Tupe EF-point| |[— T /1N pressing a4 W and OK
v a oK 3 1O

T ATCalibration 2 ATCalibration A >3-point< calibration is carried out.
“Status fm | || T )

P E_P,:,iﬂ;, TuFe I-roint ), e The parameter flashes, switch by
=Tmelaluel & s ww™C| |— 00— /1N pressing A W 4 OK
WV A oK > (O

Find Quality Products Online at:
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2 ATCalibration The value >TmpValue< is only indicated.
all ) I-Foint > ATCalibratic o
+Twrllalusl ¢ £6.86°C Hfkalibration @® In addition the measured temperature
*Calllalusl ¢ F3.7FE°C Twelalusl @ 88.086°0 value >CalValue X< is saved during the
oK 5 |l 5 next step.
W A
2 OETCalibration e The value flashes. Set by using the
“Tmrlalusl @ £0,88°C NTCalibratio numeric keypad and confirm by pressin
sCalllaluel @ 7o, pgec| |7 ATEalibration oK P y pressing
*Tmrlialuse? 11268.686°0C Calllalusl & 79.7E°C Y, '
oK 5 |-—— I\
W A
Return to 2. Set working temperature value: 120.00 °C
T BTCalibration 2 ATCalibration The value >TmpValue< is only indicated.
~Callaluel & 7P9.7@°C| || —-———T--0--s E— »
FTmelalus? 126, 600 TmrllalueZ :128.88°C 3 @ In addition the measured temperature
w=CalValueZ :119.38°C value >CalValue X< is saved during the
oK next step.
h Al N
2 OTCalibration e The value flashes. Set by using the
“Tmrllalus2 :128,88°C NTCalibratio numeric keypad and confirm by pressin
sCalUzlue? 1119, 5gec| || 2 ATCalibration oK P yp 9
*Tmellalused f166,.80°C Callalusz :119.58°C\,, ’
oK 5 |F———— I\
W A
Return to 2. Set working temperature value: 160.00 °C
2 ETCalibration 2 ATCalibration The value >TmpValue< is only indicated.
*Callaluez 119,570 ST .
*Tmelalusl 166, 80°0 Tmrllaluel f16@.86°C 3 @ In addition the measured temperature
*Callaluel :1159,38°C value >CalValue X< is saved during the
oK 5 next step.
h Al N
2 OOTCalibration e The value flashes. Set by using the
“Tmrllalued 168,887 C TR e edls numeric keypad and confirm by pressing
sCalValuel :159,3gec| |2 RTCalibration o
------------------- Calualued :159.38°C 4, '
oK 5 | I
5. Return to standard operation
2 ATCalibration Set >YESK< after calibration.
“Lensor intern| |[5 grcalibration (Standard operation)
+5tatus L o .
Tupe Femmi ctatus . e The parameter flashes, switch by
5 = N/
T n pressing < W gng OK
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9.8. Limits
The >Limits< menu allows the minimum and maximum values to be set for
all important setting ranges and capacity variables.
Control internal Control external
2 LIMITS 2 LIMITS
+SetMax e, 8ee C +hetMax SEE, BE o
SetMin =94, 990 =SetMin -94,99°
Heat indMax 18Es Heat indMax 1EEs
CoolingfMax (5 CoolingMax [0
——————————————————— INSEAL T GG, e o
IntMin =S, 08
Upper band SRk
Lowsr band EEEE
MENU )
I MAIM MEMU @ Press the t) key if a parameter is to be retained. (prior to OK).
y p p
T alibration
*limits
w InFuts~Outrputs
OK N7
Level 2 Parameter-level
2 LIMITS
+SetMax Igo.@@ec| || 2 LINITS ® The parameter flashes. Set by using the
woetMin ~94. 9370 T e R . numeric keypad and confirm by pressing
——————————————————— oK
v A oK 9 /1N '
2 LIMITS
+ SatMax I60, BE0 _
+Setilin =g, 890 0| |2 LIMITS ® The parameter flashes. Set by using the
*Heat indMax 1ea% e e — " numeric keypad and confirm by pressing
——————————————————— oK
W A oK > " :
2 LIMITS
*SatMin -G, 990 _
+Heat ingMax legs| |2 LIMITS ® The parameter flashes. Set by using the
rCoolingMax ax e . numeric keypad and confirm by pressing
——————————————————— oK
W A oK > 1\ .
2 LIMITS
*Heat ingMax lags )
+CoolingMax  l@es| |2 LIMITS ® The parameter flashes. Set by using the
* IntMax SEELBETE] | e e B% Ny, numeric keypad and confirm by pressing
——————————————————— oK
W A oK 5 1N\ .
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2 LIMITS 2 LIMITS
“CoolingMax % TV — _
+IntMax 386, 688° C dalete 388.B8°C vy | @ The parameter flashes. Set by using the
*Inthin ~94.93°0 " numeric keypad and confirm by pressing
oK
v a oK 3 :
2 LIMITS 2 LIMITS
& Ipthax TeE, fae o S SR _
+IntHin ~94.99°C Intiin  -34.3%°Ch)1, e The parameter flashes. Set by using the
¥ieper band 288k " numeric keypad and confirm by pressing
oK
v a oKk 3 :
2 LIMITS 2 LIMITS
“IntHin ~9d, 990 || —mmmmmmmmmmmm S _
sUpper band 208K Ueper band  ZBBK N, e The parameter flashes. Set by using the
wlower band 288K " numeric keypad and confirm by pressing
v a oK 3 oK .
? LIMITS 2 LIMITS
“lpper band 2EaK . — .
+Lower band 288K Lowsr band  2BEK N, | e The parameter flashes. Set by using the
"""""""""" "1 numeric keypad and confirm by pressing
oK
v a oK 3 :
9.8.1. Limits for internal control and external control

Set Max / Min— Maximum and minimum setpoint

- Limite Restriction of the adjustable temperature range.
S L CEL The limitation of the operating temperature range effects the temperature
___________________ setting in the menu with the key

2 LIMITS _ : e . -
___________________ Only setting of working temperatures which lie within the determined limits
SetMin —94,99°C IS pOSSIbIe

Existing settings for Setpoint 1, -2, -3, as well as those for >OverTemp<
and > SubTemp <, are automatically deferred into the limit range.

Setting range: -94,90 °C ... +300,0 °C

Set maximum heating / cooling

2 LIMITS The heating and cooling capacity of the unit are adjustable. 100 %
e e G corresponds to the technical specification of the equipment.
___________________ Setting range:

2 LIMITS _ .

------------------- Heating Max — 0to 100 % in 1 % steps
e S e Cooling Max — 010 100 % in 1 % steps
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9.8.2. Limits for external control

2 LIMITS

IntMax Igg, 8 o
2 LIMITS

IntHin =9d,99°C

4

> SAFETMP <

2 LIMITS

INTERN MAX / MIN
Restriction for the temperature range of the internal bath.

Setting range: -94,9 °C ... +300,0 °C

The limits IntMax and IntMin are only active in external control. IntMax
and IntMin determine fixed limits for the temperature within the internal
bath. The temperature controller cannot exceed these limits even if it
would be necessary for achieving the temperature in an external system.
Therefore it is possible that the external setpoint cannot be achieved.

Sense of limit setting:

M Protects the bath fluid from overheating.

M Prevents an undesired alarm shutdown by the excess temperature
protection - >ALARM CODE 14<.
Set the value of > Int Max at least 5 °C below the value of
>SafeTemp<.

M Protects the pump motor from high viscosity of the bath fluid at low
temperatures.

M For refrigerated circulators. Freezing protection when using water as
bath fluid.

Upper band: and Lower band:

The band limitation is active during external control. Varied, practice-
oriented setting are feasible for heat-up and cool-down phases.

Setting range: 0 °C ... 200 °C

2 LIMITS

Upper band: and Lower band allow for the limitation of the difference
between the temperatures in the internal bath and the external system to
any maximum value for the heat-up and cool-down phase.
During the heat-up phase this difference value is always added to the
actual external temperature. During the cool-down phase the difference
value is subtracted.

Sense of a band limitation:

M Protection of objects and samples

200 #"..___Internal bath

by gentle temperature control

BAND HIGH

external system

M Protection of e.g. glass reactors
from thermal shock.

BAND LOW ™.

T T T T T ! I I

10 20 30 40 50 60 10 20 30 40 50 60 10 [min] t
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Menu functions

9.9. Analog inputs/outputs

(? If the electronic module is not fitted, the item >inputs/outputs< will be
missing in the menu.

3 @ In order to use the analog inputs and outputs, the circulator must be

' equipped with the electronic module, which is available as option.

ALARM STAND-BY REG+ Order No. 8 900 100 Electronic module
E-PROG

This submenu enables the input and output values to be set for the
programmer input and the temperature recorder outputs of the REG+E-
PROG socket.

The >STAND-BY< input and the >ALARM< output are configurable.

2 IMPUTZ-OUTPUTS Menu item >SV-OUT< is not used.
$SU-0UT hot used Channel 1 voltage output for recorder (V)
rChand | Hctint Channel 2 voltage output for recorder  (V))
Chiane | U
Chans | Setroint Channel 3 current output for recorder  (mA)
EFROG | Setroint i
vt Ot Thmet it EPROG external programmer input
Alarmiut | StolBu External standby Standby input

““““““““““ (for external switch-off)
Alarm output  Output for external alarm signal

MENU N7 NOTE:
Channel 2 is pre-configured for the connection of an HST Booster Heater.
p g
1 MAIN MEHU
dl imits
+InPuts-Outruts (D Press the t) key if a parameter is to be retained. (prior to OK)
OK N7
Level 2 Parameter-Level
2 IHPUTS-0UTRUTS
4;;'5;} """ ;:;';;;; 2 INPUTS-OUTPUTS Menu item >SV-OUT< is not used.
s 4= LA L O
=Chanl I Hot It SU-OUT % not used
9 ___________________
OK
W A
Level 2 Level 3 Parameter-level
T Channell Define the output value for channel 1
2 OIHPUTS<OUTPUTS ||| am e e mozros Possible parameters:
- #0utEut ActInt .
* SU-0UT C-Pulse|||wqy = a5 oger| |Actint, ACtExt, Power, Setpoint
+Chanl 1 HotInt 1;-1'”' - 4{:‘13. ;-:1313 C . .
* Chand | Fosr T | @ The parameter flashes, switch by pressing
O? I Charnnell S and 218
- S0uteFut ActInt | = |3 Channell
A ?B;:; e = _99?93?[: OK ___fTTf ____________
v a Outeut % Retlnt
68
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Level 2 Level 3 Parameter-level
Select the scale for channel 1.
v - SoopEnell e The value flashes. Set by using the
+al = -39, 96°C | " numeric keypad and confirm by pressing
i@l = 4@, Ba® | OK oK
WV A
3 Channell
@t 2 ~99.987C Ny,
““““““““““ FA A
® The value flashes. Set by using the
3 Channell numeric keypad and confirm by pressing
g = —89, 9B OK
+18U = 4@e.ee°C| " :
___________________ OK
3 Channell
tay = 488, BECC |\,
_______________ A AY
T Channel? Define the output value for channel 2.
2 IMPUTS<OUTPUTS ||| ar eeo e on oo Possible parameters:
Ut Fut Foer .
*Chanl | BctInt|||eg) s a ma | |Actint, ACtExt, Power, Setpoint
*hhans Power ||\ ™ = 190.00 % . ,
*Chand | Seteoint|| 2 Tt ® The parameter flashes, switch by pressing
0:) 3 Kanal2 A W and oK
v a S e |
v 4 Outrut ¥ Fowsr \1g
"""""""""" ALY
Select the scale for channel 2.
Sohanelz e The value flashes. Set by using the
+6il) = . ae X > numeric keypad and confirm by pressing
i@l = 1@a.88 x| OK
OK .
v A
3 Channel2
@ 2 B8 %Ny,
““““““““““““ ALY
® The value flashes. Set by using the
3 Chanhel2 numeric keypad and confirm by pressing
i = [
sl80 = le@.ed x| PP By
___________________ OK
3 ChannelZ
tey - 188, B8 %\,
““““““““““““““ A RY
T Channell Define the output value for channel 3
2 INPUTS<OUTRUTS cmemmommmmm T | Possible parameters:
Ut Fut Setroint .
*Chan2 | Power || |wang = cag ager| |Actint, ACtExt, Power, Setpoint
-}Chang | Setroint TEmE = 300, OO . .
TEFROG | Setroint Feginn a--aun | ®  The parameter flashes, switch by pressing
0? ——————————————————— a4 W and OK
3 Channel3
W A E— I N
#0utFut Setroint -
vimA = -99,95°C| OK || 3 Channel3
WV A Outeut % Sebroint |\
““““““““““““““ rAAY
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Level 2 Level 3 Parameter-level
Select the scale for channel 3.
3 Ch 13 .
S e e The value flashes. Set by using the
sEmA = 99, 56°C | =P numeric keypad and confirm by pressing
w2EmE = 480, G5 | OK
oK .
W A
3 Channel3
GmE = AT
== - —lein
® The value flashes. Set by using the
3 Channel3 numeric keypad and confirm by pressing
“@mA = ~59, 987 OK
S2EmA = 460.66°C| " :
=Redion A-26mb | OK
3 Channell
W A -- - -
2BmA = B8, BECC ),
- - —lein
Possible parameters: 0-20 mA, 4-20 mA
I Channel3 ° i i
R P The parameter flashes, switch by pressing
+Region B~28mA 0:) A VW 4 OK
3 Channel3 3 Channel3
Redion % @-Z8mA §),| Redion %  4-Z8mA
- - P I
T ERROG Possible parameters:
——————————————————— Setpoint, variable, flow rate, pressure
+IrnEut Setroint ) )
2 IHPUTS-OUTRUTS Signal Uoltaze| |® The parameter flashes, switch by pressing
Chan3 | Setroint L Halue —E9, BT . 4 oK
+EFROG | Setepoint|| H Yalus  4808.68°C and
= i =t i o it 8 =, mm® O
Ext.StBw inactiu fltffiﬂ{i_—__:f__f_i = EPROG
> - P —
OK % EPROG IrFEut F Sebtroint |y,
------------------- — - AR
WV A +InFut Seteoint| " I EFROG
Signal Yoltage | OK _— - -
w5 A InPut # Uariable
3 EFROG
InFut # Flowrate
3 EPROG
Ineut ¥ Pressure
Possible parameters: voltage, current
3 EPROG ° i i
o etroint The parameter flashes, switch by pressing
sSignal Uoltage| "9 A VW 4 oK
L Ualue -99, 98° | OK
v e 3 EFROG
Signal % Uoltage |\,
———————————————— [AY
3 EFROG
Signal % Current
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Level 2 Level 3 Parameter-level
® The value flashes. Set by using the
3 EPROG numeric keypad and confirm by pressing
Signal Uoltage oK
5L Yalue  -99.38°C| " :
H Uslue  488.66°C) OK
I EPROG
B
L Ualue -89, 96°C |\,
________________ ALY
® The value flashes Set by using the numeric
3 EFROG keypad and confirm by pressing 0K .
L Ualus  -99,98°C
sH Ualue  480.90°C| "2 |[3 crrog
Setroint @ —mm.xx®C| OK || 7_- 77
v o H Walue  486.88°C\),
"""""""""" ALY
W A @® The value >setpoint< is only indicated.
3 EFROG
H Ualue B8, 8@ > 3_%???? _____________
PoEtmoint P D00 XCE 6k || setroint ¢ e
2 INPUTS-OUTPUTS (Parameter Level) Possible parameters: inactive, active
EFROGE Setpoint . . .
sEwt StEs | iractis|||2 INPUTS/OUTRUTS e The parameter flashes, switch by pressing
Alarmdut | SholBu ||| 2Ext.StEw % actiu|yyy &S VW 4 oK
s 71N
OK ||z IMPUTS-DUTPUTS
vV A SExt.StBy #  inactiv
Possible parameters:
+
5 THPUTSAOUTRUTS Alarm, Stand By, Alarm+ Stand By
_}E?;;ﬂ;gﬁ: i 1”25;;‘: e The parameter flashes, switch by pressing
——————————————————— A A 4 and OK
e T ALARM OUTPUT
+$tjggtian ngiﬁz? OK9 *Function ¥ Alarmyyyg
________________ A AY
3 ALARM OUTPUT
+Function # StdBw
- N
T OLARM OUTPUT
#Function % Al+StdBy
Possible parameters: normal, inverse
3 ALARM OUTPUT ° i i
Frmrs o — The parameter flashes, switch by pressing
+TYPE hormal O? A W 4 OK

3 ALARM CUTPUT

N7
_________________ [AY
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Menu functions

9.9.1. Outputs of the connector - REG+E-PROG

Outputs of the connector

1. First define the desired output value for channels 1 to 3:

Actint internal actual temperature value (bath temperature)
ActExt  external actual temperature value (external sensor)
Power periodic or intermittent heating or cooling
Setpoint active setpoint temperature

(setpoint 1, 2, 3/integr. programmer/external programmer)

Then select the scale for channels 1 to 3:

Voltage outputs channels 1 and 2

Assign the voltage values of 0 V to the lowest and 10 V to the highest
necessary temperature or power rating required as an output value
(°C/%).

Current output channel 3

Assign the current values 0 mA or 4 mA to the lowest and 20 mA to
the highest temperature or power rating required as an output value
(°Cl%).

The current output (channel 3) offers 2 ranges for selection:
0to 20 mA or 4 to 20 mA

3 Channell
= uteut Bt Int

—

-

AT=200K

1

—

=

-

AT=5K

1

=

\WEEAWE

+EiL) = 18, 887 C
Examples: = 1@l = 218, 88° ¢
lowest temperature value: 10 °C
highest temperature value 210 °C
Fig. shows 200 °C scaled to paper width
slope: 50 mV/°C

lowest temperature value: 197 °C

FooooODoOoODOOOOOOOOOO
INNey E
33 ~
> s /e

20

highest temperature value: 202 °C
Fig. shows 5 °C scaled to paper width

o
(@)
pOoooooooooooooooao
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9.9.2. Input of the connector - REG+E-PROG

E-PROG - Input

Menu >Configuration< Setting is necessary if
? COHFIGURATION 1. the Setpoint is to be set via an external voltage or current source or
“Remote of programmer
*setroint ext  Efrod For this, in the menu >Configuration<, first set the menu item

1. | FHutostart of f .

' >Setpoint< to >Eprog<.

2 CONFIGURATION 2. the heater variable should be controlled via an external control
w20 -Mode Fo off ulse
+Hctlar Errodg P o . .

2 |*Time-Date For this, in the menu >Configuration<, set the menu item >

Menu >Inputs/Outputs< ActVar.< to >Eprog<.

7 :[HF‘E__PITS.»-‘DUTPI:iTSw . 3. the signal of an external flow meter should be registered.
Chand | Setroint
+EFROG | Flowrate

3. | Ext.StBuy inactiv

@ The E-Prog input can only be used either under menu item
2 COMFIGURETION >Setpoint< or under menu item > Actvar <.
““““““““““ If the input is occupied neither by >Setpoint< or > ActVar <, the

*Remote of .
Setroint ext  EFrod signal of a flow meter can be connected.
ﬂ?}iﬁ;;: . ggi @ First set menu >Configuration<, then menu >Inputs/Outputs<.
Hotlar EFrod
TimesDate
e Connect the external voltage or current source or programmer to
the REG+E-PROG socket (12) of the circulator.
Selecting the signal:
The programmer (E-PROG) input of the circulator can be matched
to the output signal of the external voltage or current source.
Voltage voltage input
Current current input
Example:
. “L Value” - Setting the LOW value: (See below 3)
3_%?%‘;9 _____________ First adjust and set the lowest voltage or current on the external
SR SelEmim voltage or current source (e.g., 0 V or 0 mA).
Signal Current Then after approx. 30 seconds, enter the corresponding
L Malue EL et temperature value (e.g., 20.00°C).on the circulator by pressing the
H Ualus SEE, aat o .
Sebpoint @ 5@, BE°C appropriate keys on the keypad and press OK to set.

“H Value” - Setting the HIGH value: (See below 3)
First adjust and set the highest voltage or current on the external
voltage or current source (e.g., 10 V or 20 mA).
Then after approx. 30 seconds, enter the corresponding
temperature value (e.g., 300 °C).on the circulator by pressing the

appropriate keys on the keypad and press OK to set.

Example:

@ Set the external voltage or current source output for the equivalent
of a 50 °C temperature setpoint.
The value adjusted and set on the external programmer is
displayed in line 4 of the LCD DIALOG-DISPLAY for inspection.
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?ﬁt;gé”ti: ii LEE: @ After returning the LCD display to standard display by pressing the
Fouer G o key 9 , the temperature value adjusted and set on the external
Control intern voltage or current source is displayed in line 1
(Example: Eprog 50.00 °C).
This EPROG input enables the use of different voltage and current
values as program parameters.
oc A e “L Value” - Setting the Low value: (See below 3)

300 —

250

1) Adjust and set the lowest desired value on the voltage or
current source (Example A: 1 V).

M Wait approximately 30 seconds.

2) Assign a lower temperature threshold value to this adjusted

200 — T voltage/current value by pressing the appropriate keys on the
150 Al keypad of the instrument (Example A: 20 °C) and set by
: pressing OK
100 | _ .
80 ! e “HValue” - Setting the High value: (See below :))
28 i ! 1) Adjust and set the highest desired value on the voltage or
20 - current source (Example A: 10 V).

125345678610 v Wait approximately 30 seconds.

246 810 14 1820 mA 2) Assign an upper temperature threshold value to this adjusted
voltage/current value by pressing the appropriate keys on the
keypad of the instrument
(Example A: 200 °C) and set by pressing 0k

O) Example B in the diagram illustrates that the end point values
are freely selectable (e.g., 8 mA and 16 mA).
3 EPROGE Example out of diagram A:
+InFut Setroint | e Adjusting the voltage source for an output of 7.6 V!
Signal Uoltage
L Uzlue <8.88% L Line 5 of the LCD DIALOG-DISPLAY shows the externally set setpoint
EPEEE.T:L ) ?:g Egﬂg value. The instrument calculates this value from the slope of the two
e SPECHfiEd €nd points (in example A, 7.6 V corresponds to an external
D) ) setpoint temperature of 152.0 °C).
?E‘i—-;ﬂiﬂti: 15%- EJE"E- After returning the LCD display to standard display by pressing 9 , this
rtHoL @, ed . .
P iam =| Vvalueisdisplayed in line 1
Corbrol imbers (Example: EPROG 152.00 °C).

A\

If this adjustment is not correctly performed at two different points, the setpoint setting
will be incorrect.

=

Important:

The usable temperature range between > L Value < and > H Value < is limited to the
configured working temperature range of the circulator or unit combination. For the
working temperature range, see technical specifications.
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9.9.3.

External Stand-by input

Ext. StBy (External STAND-BY input)

2 INPUTS-OUTRUTS

EFROG | Setroint
#Exb. StBEw imactiuv
Alarmbut | StdBw

AK

STAND-BY

Setroint @ Rl

IntAct R

Fower : 15 R
Stand-Bua

(rF

WON W N
A A

LSy

WA W N
EARE AT A NaY

STAND-BY
Set R
IntAct & R
Frogir. i 2 Step: 2

ddokokk ShancBy koo

Find Quality Products Online at:

Stand-By input for external switch-off.

Possible parameters:

inactive - Stand-By input is ignored

active - Stand-By input is active

Activate the standby input:
1. Under menu item >Ext. StBy<, set the parameter to >active<.

2. Connect an external contact “AK” (e.qg., for external switch-off) or an
alarm contact of the superordinated system.

If the connection between pin 2 and pin 3 is interrupted by opening the
contact “AK”, a complete shutdown of the circulating pump and heater is
effected, and the unit enters the condition “E OFF".

As long as the contact remains open, line 4 of the LCD DIALOG-
DISPLAY flashes and displays the message “Stand-By".

If the contact is reclosed, the instrument returns to the standby state and
“E OFF “ is displayed. Press 0K to start.

@® Additional tips for using the STAND-BY input:

The standby function can be used in conjunction with the AUTOSTART
feature.

1. If the Autostart function is NOT turned ON, the standby input is used
as described above.

2. If the Autostart function is enabled, the instrument will revert back to
the original method of entering the setpoint (i.e., keypad, RS232,
analog input, etc.).

Entering the setpoint with the keypad. e.g., € T

As described above, a complete shutdown is accompanied by the
“Stand-By” display and the OFF state. The programmable controller
starts again when the contact is reclosed. The temperature of the
bath fluid changed during the Stand-By state.

Entering the setpoint with the programmer.

The display “StandBYy” appears. The setpoint value and the time are
both held at the current value. The temperature of the bath fluid will
be held constant at this temperature. The programmer continues
once the contact is reclosed.

A Notice: this is not an actual emergency switch-off.
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9.9.4. Alarm-output

2 INFUTS-OUTFUTS Alarm output (10)
Ewt, StBw inactiv .
SAlarnout | stdgw| (for external alarm signal)
"""""""""" This socket is a potential-free change-over contact. With the

adjustments in the menu >Inputs/Outputs<, all operating conditions
can be signaled without having to change the pin assignments.

2 3 ALAREM QUTPUT 3 ALAEM OUTPUT 3 ALARM QUTPUT
Function B A 1 el [
+TYPE rormnal TYPE #  normal|| TYPE ¥ invers
3 1 Meaning of the terms under menu item >Function< :
ALARM The circulator is in condition

3 ALAREM QUTPUT E ALAEM QUTPUT

*Function # StdBu Function ¥ Alarm

>StandBy< or >Alarm<

_MIC L DT T

-[FF g

5 L4440 HLHRM

T - IR

4 Et{b LT‘ [y i I“'{

For >Type: normal<, pins 2 and 3 are connected in any case
according to the selected >Function<.

For >Type: inverse<, pins 2 and 1 are connected in any case
according to the selected >Function<.

Switching capacity max. 30 W/40 VA
Switching voltage max. 125 V~/—
Switching current max. 1A
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10. Troubleshooting guide / Error messages

A..
HAOAH

Alarm with complete shutdown:

If one of the following failures occur a complete, all-pole shutdown of the
heater and circulating pump is effected.

o “ lights up and a continuous signal sounds.
The code for the cause of alarm is indicated on the VFD COMFORT-
DISPLAY.

Alarm without shutdown:
The code for the cause of alarm is indicated on the VFD COMFORT-

| M T
‘;j"ﬁiff‘i “'IJU_'[ DISPLAY. The warning signal sounds in regular intervals. The messages
COOE HE appear every 10 seconds.

e Pressthe key OK to stop the signal

e Press 9K toindicate the help text in the LCD DIALOG-DISPLAY when

alarm messages appear.

HLHRM The circulator is operated without bath fluid, or the liquid level is insufficient.
FOIE O Replenish the bath tank with the bath fluid.

Low lisuid lewvel or
float brocken.

Check float and Fill
et ium !

Tube breakage has occurred (insufficient filling level due to excessive bath
fluid pumped out). Replace the tubing and replenish the bath tank with the
bath fluid.

The float is defect (e. g., because damaged in transit). Repair by authorized
JULABO service personnel.

AL ARM

manec
LLIJJt UE

Control cable of Lthe
cooling machine is
defective.

Chkeck conmsction!

During the self-test after switch-on a short-circuit is registered between pin 2
and pin 4 of the control cable or the control cable is interrupted during
operation.

Reconnect the cable or eliminate the short-circuit.

WHFRENING
cOne o4

HL ARM e Excess temperature warning

COIE 03 x
Excess temperature alarm
Aotual temesrature

chove hidh temFsrs—
ture valus,
Check limits!

Warn-Type: Set to
>Warning< or >Alarm<

Rl ARM e Low temperature warning

COnE Y of
Low temperature alarm.

Actual temesrature
below low LemFrera-
Lure valus,

Check limits!

Warn-Type: Set to
>Warning< or >Alarm<

AL ARM
CATE 0%

Internal working
sensor is shortsd or
interrurted,

Call service!

Find Quality Products Online at:

The cable of the working temperature sensor is disconnected or short-
circuited.
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Troubleshooting guide / Error messages

AL HREM Defect of the working or excess temperature sensor.
COIE 05 The working temperature and excess temperature sensors report a
EUAE T H temperature difference of more than 35 K.

Sensor difference b.
working- and safeba-
tame. Check Fume

stafe and wiscositg!

AL ARM
COIE O

7 Other errors (I°C-BUS errors)

Internal hardwars
SEPOF .

Call seruice!

AL HRM Error in A/D converter
Iy [
Lo il I

Ertor in A<D
converter of the
measuring swszten.
Call seruice!

HEHREM Excess temperature sensor is defective.

cOnE oy The safety temperature is below the working temperature setpoint. Set the
safety temperature to a higher value.

TemFerature excssds
the adiusted safelw-
temrerature.

Check adiustment!

HEHEM External control selected, but external Pt100 sensor is not connected or is
I defective.

External sensor is
miot connected or
brocken. Check the
external sensor!

WHENTING Cooling of the condenser is impaired. Clean the air-cooled condenser.
COnE 20 For a water-cooled condenser, check the flow rate and temperature of the
cooling water.

After a short cooling interval, the compressor motor will be automatically
reconnected and the message “CODE 21" will no longer appear.

The second-stage compressor does not work.

A]

o Cooling compressor overload protection

The motor of the cooling compressor is equipped with an overload protector,
which will be activated in case of excessive temperature in the capsule or
excessive current draw.

Causes of motor shut-off:

- poor air circulation

- short distance to walls

- dirt accumulated on condenser

- high ambient temperature

- compressor switched off and on at short intervals

WHRNING The first-stage compressor does not work.
i
!

WHENING Excess temperature in the first-stage compressor.
LOft 24

WHENING Excess temperature in the second-stage compressor.
LOft 24
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WARNING
CATE 25
AL ARM

CODE 37

Short-circuit in the control cable for the cooling machine during self-test.

Cable of the excess temperature sensor disconnected or short-circuited.

Internal safetw-—
temrerature ssnsor
shortedsinterrurted,

Call serwvice!

HiLHREM Ext. Pt100 sensor input without signal, but setpoint programming set to
FOpE 38 external Pt100.

Ext. sensor inFub

without signal but

setroint Programnming
=@t to ext, PLIGE!

WHFRENING
Ho

COIE

The early warning system for low level signals a critical fluid level.
Replenish the bath tank with bath fluid.

After eliminating the malfunction, turn the mains power switch off and on
again to cancel the alarm state.

If the unit cannot be returned to operation, contact an authorized JULABO
service center.

Special message “CONFIGURATION ERROR”

m:amféggjzg“rmﬂ The configuration of the circulator does not correspond to its present use.
x]
Pﬂéffé‘if‘hlgfﬂ_ E’:--T:.w Press OK  to automatically perform a one-time modification of the

= — configuration.

Then contact an authorized JULABO service center.

@
A\
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Disturbances that are not indicated.

The electronic pump motor is protected against overload by an electronic
current limiter. If the viscosity of the bath fluid is or becomes too high, the
motor stops running.

Fuses:

The mains fuses on the rear of the unit may easily be replaced as shown at
left.

Circulator: Fine fuses (16a)- T 16 A, 250 V~, D5 x 20 mm

Cooling machine: Fine fuses (16b)— T 10 A, 250 V~, D5 x 20 mm

Before exchanging the fuses, turn off the mains power switch and disconnect the
power plug from the mains socket!
Only use fine fuses with a nominal value as specified.

Example:

Manufacturer | Supplier | Type | Order-No.

Schurter Schurter G-fuse link SPT T16A No. 0001.2516
5x20mm
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Electrical connections

11. Electrical connections

Use shielded cables only.

The shield of the connecting cable is electrically connected to the plug housing.

The unit ensures safe operation if connecting cables with a maximum length of 3 m are
used. The use of longer cables does not affect proper performance of the unit, however
external interferences may have a negative impact on safe operation (e.g. cellular

phones).

1 Socket for external Pt100 sensor Pin assignment:

’ Pin Signal
Pt100 Shield  Plug 1 I+
4 lr ————— | AN 2 U+
ext. Pt100 | | / | 3 U-
[ — 4 I-
| |
RS
| 3 | l\
| I L
| L\
b N Look on
soldering side.
The shield of the connecting cable is electrically connected to the plug housing
and the sensor tube.
5 RS232/RS485 serial interface
O O This port can be used to connect a computer with an RS232 or RS485 cable
9 6 for remote control of the circulator.
SERIAL
Pin assignments RS232:
Pin 2 RxD Receive Data
Pin 3 TxD Transmit Data
Pin 5 oV Signal GND
Pin 7 RTS Request to send
Pin 8 CTS Clear to send

Pin 1; 4; 6, 9 Reserved - do not use!

Pin assignments RS485:

Pin 3
Pin 5
Pin 6
Pin 8

B
oV

Signal GND

+5 V (max. 50 mA)

A

Pin 1; 2; 4; 7; 9 Reserved - do not use!

RS485 serial interface
The max. load current between pin 5 and pin 6 is 50 mA.
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RS232 interface cable

Circulator (9-pol) PC (9-pol)
Pin 2 RxD = Pin 3 TxD
Pin 3 TxD =3 Pin 2 RxD
Pin 5 GND & Pin 5 GND
Pin 7 RTS & Pin 8 CTS
Pin 8 CTS & Pin 7 RTS
Accessories: Order No. Description
8 980 073 RS232 interface cable 9-pol./9-pol. , 2,5 m
8 900 110 USB interface adapter cable

*/ Control output

The connector may only be used for control of a JULABO refrigerated
circulator or JULABO MVS Solenoid valve controller for cooling water.

2 Pin assignment:
4 3 3 Pin Signal (only with attached JULABO equipment)
1 c? % 3 +24 V (I max. current 25 mA)
ov
Alarm relay

Reserved - do not use!
Cooling pulse

a b~ WO N

Alarm output
(for external alarm signal)

This potential-free change-over contact is activated in case of an alarm
when pins 2 and 3 are connected.

Switching capacity max. 30W /40 VA
3 1 Switching voltage max. 125 V~/—
Switching current max. 1A

Stand-by input
(for external switch-off)

Pin assignment: Pin Signal
1 not connected
2 5VvV/DC
3 oV
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Electrical connections

Programmer input / temperature recorder output

3
2017 0\\4 . .
Pin Signal
7 5 1 Voltage output Channel 1 0..10V
6 2 Voltage output Channel 2 0..10V
REG+E-PROG 3 GND for outputs oV
4 Programmer input EPROG 0to 10V /0to 20 mA
5 Current output Channel 3 0to 20 mA/4to 20 mA

6 GND for Progammer oV
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12. Remote control

12.1. Setup for remote control

5
<%’!!%o

SERIAL

R
'H}F'
o L4080

cHbY

=~ Ly

1. Check the interface parameters for both interfaces (on the circulator and
PC) and make sure they match.
In the >Interface< menu, set the menu item >Type< to >RS232< or
>RS485<.

2. Inthe >Configuration< menu, set the menu item >Setpoint< to >RS232< or
>RS485<.

3. Connect both units with an interface cable.

(&

Like all parameters that can be entered through the keypad, interface
parameters are stored in the memory even after the circulator is turned off.

12.2. Communication with a PC or a superordinated data system

Find Quality Products Online at:

If the circulator is put into remote control mode via the configuration level,
the VFD COMFORT-DISPLAY will read “R -OFF-" = REMOTE STOP. The
circulator is now operated via the computer.

In general, the computer (master) sends commands to the circulator
(slave). The circulator sends data (including error messages) only when the
computer sends a query.

In remote control mode, the start command and all values to be set must be
resent by the PC via the interface in case of a power interruption.
AUTOSTART is not possible.

A transfer sequence consists of:

e address (RS485 interface only)

e command

e space (—; Hex: 20)

e parameter (decimal separation with a period)
e end of file (d; Hex: OD)

e The response (data string) after an IN command is always followed by a
line feed (LF, Hex: 0A).
The commands are divided into IN or OUT commands.

IN commands: retrieve parameters
OUT commands: set parameters
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Important times for a command transmission:

To ensure secure data transfer, the time gap between two commands
should be at least 250 ms.

The circulator automatically responds to an IN command with a data string

followed by an LF (Line Feed). The next command should be sent only

after 10 ms.

The OUT commands are valid only in remote control mode.

Examples:
When the RS485 interface is used, the three-digit instrument address

precedes each command.
(example: address Ad32 = A032)

Command to set the working temperature >Setpointl< to 55.5 °C
OUT_SP_00 & 55.54

A032_OUT_SP_00 & 55.54
Command to retrieve the working temperature >Setpointl<

IN_SP_00.
A032_IN_SP_00.

Response from the circulator:
5554 LF
A032_55.54LF

OUT commands
Temperature values can be displayed on the circulator in °C or °F.

The settings sent via the interface must also be made in the selected unit according
to this setting.

12.3. List of commands

“ OUT commands: Setting parameters or temperature values. H

Command Parameter Response of circulator
OUT_MODE_01 0 Use working temperature >Setpointl<
OUT_MODE_01 1 Use working temperature >Setpoint2<
OUT_MODE_01 2 Use working temperature >Setpoint3<
OUT_MODE_02 0

Selftuning “off”.
Temperature control using the stored parameters.

OUT_MODE_02 1 Selftuning “once”
Single selftuning of the controlled system after the next start.
OUT_MODE_02 2 Selftuning “always”

Continual selftuning of the controlled system whenever a new
setpoint is to be reached.
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Command Parameter Response of circulator
OUT_MODE_03 0 Set external programmer input to voltage.
Voltage ov..10Vv
OUT_MODE_03 1 Set external programmer input to current.
Current 0mA ... 20 mA
OUT_MODE_04 0 Temperature control of internal bath.
OUT_MODE_04 1 External control with Pt100 sensor.
OUT_MODE_05 0 Stop the unit = R —OFF-.
OUT_MODE_05 1 Start the unit.
OUT_MODE_08 0 Set the control dynamics - aperiodic
OUT_MODE_08 1 Set the control dynamics - standard
OUT_SP_00 XXX. XX Set working temperature. “Setpoint 1”
OUT_SP_01 XXX. XX Set working temperature. “Setpoint 2”
OUT_SP_02 XXX XX Set working temperature. “Setpoint 3”
OUT_SP_03 XXX. XX Set high temperature warning limit “OverTemp”
OUT_SP_04 XXX. XX Set low temperature warning limit “SubTemp”
OUT_SP_06 XXX. XX Set manipulated variable for heater via serial interface
-100 ... +100 [%]
OUT_SP_07 X Set the pump pressure stage. (1 ... 4)
OUT_PAR_04 X.X CoSpeed for external control O ... 5.0.
OUT_PAR_06 XXX Xp control parameter of the internal controller. 0.1...99.9
OUT_PAR_07 XXX Tn control parameter of the internal controller. 3...9999
OUT_PAR_08 XXX Tv control parameter of the internal controller. 0..999
OUT_PAR_09 XXX Xp control parameter of the cascade controller. 0.1 ... 99.9
OUT_PAR_10 XXX Proportional share of the cascade controller. 1..99.9
OUT_PAR_11 XXX Tn control parameter of the cascade controller. 3 ... 9999
OUT_PAR_12 XXX Tv control parameter of the cascade controller. 0 ... 999
OUT_PAR_13 XXX Maximum internal temperature of the cascade controller.
OUT_PAR_14 XXX Minimum internal temperature of the cascade controller.
OUT_PAR_15 XXX Band limit (upper) 0 ...200 °C
OUT_PAR_16 XXX Band limit (lower) 0 ... 200 °C
OUT_HIL_00 -XXX Set the desired maximum cooling power (0% to 100%).
Note: Enter the value with a preceding negative sign!
This setting is meaningful only for FP cooling machines.
OUT_HIL_01 XXX Set the desired maximum heating power (10% to 100%).
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Remote control

IN commands: Asking for parameters or temperature values to be displayed.

Find Quality Products Online at:
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Command Parameter Response of circulator
VERSION None Version number of the software (V X.xx)
STATUS none Status message, error message (see page 88)
IN_PV_00 none Current bath temperature.
IN_PV_01 none Heating power being used (%).
IN_PV_02 none Temperature value registered by the external Pt100 sensor.
IN_PV_03 none Temperature value registered by the safety sensor.
IN_PV_04 none Setpoint temperature (“SafeTemp”) of the excess
temperature protection
IN_SP_00 none Working temperature “Setpoint 1”
IN_SP_01 none Working temperature “Setpoint 2"
IN_SP_02 none Working temperature “Setpoint 3”
IN_SP_03 none High temperature warning limit “OverTemp”
IN_SP_04 none Low temperature warning limit “SubTemp”
IN_SP_05 none Setpoint temperature of the external programmer
(REG+E-PROG).
IN_SP_06 none Temperature indication in °C or °F
IN_SP_07 none 1. Adjusted pump stage in the -OFF- condition.
2. Pump stage corresponding to the effective rotational
speed after start.
IN_SP_08 none Value of a flow rate sensor connected to the E-Prog input
IN_SP_09 none Value of a pressure sensor connected to the E-Prog input
IN_PAR_00 none Temperature difference between working sensor and safety
sensor
IN_PAR_01 none Te - Time constant of the external bath.
IN_PAR_02 none Si - Internal slope
IN_PAR_03 none Ti - Time constant of the internal bath.
IN_PAR_04 none CoSpeed - Band limit (max. difference between the
temperatures in the internal bath and external system).
IN_PAR_05 none Factor pk/ph0:
Ratio of max. cooling capacity to max. heating capacity
IN_PAR_06 none Xp control parameter of the internal controller.
IN_PAR_07 none Tn control parameter of the internal controller.
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Command Parameter Response of circulator
IN_PAR_08 none Tv control parameter of the internal controller.
IN_PAR_09 none Xp control parameter of the cascade controller.
IN_PAR_10 none Proportional share of the cascade controller.
IN_PAR_11 none Tn control parameter of the cascade controller.
IN_PAR_12 none Tv control parameter of the cascade controller.
IN_PAR_13 none Adjusted maximum internal temperature of the cascade
controller.
IN_PAR_14 none Adjusted minimum internal temperature of the cascade
controller.
IN_PAR_15 none Band limit (upper)
IN_PAR_16 none Band limit (lower)
IN._ MODE_01 none Selected setpoint:
0 = Setpoint 1
1 = Setpoint 2
2 = Setpoint 3
IN_MODE_02 none Selftuning type:

0 = Selftuning “off”
1 = Selftuning “once”
2 = Selftuning “always”

IN_MODE_03 none Type of external programmer input:

0 = Voltage O0Vto 10V

1=_Current 0 mAto 20 mA
IN_MODE_04 none Internal/external temperature control:

0 = Temperature control with internal sensor.
1 = Temperature control with external Pt100 sensor.

IN_MODE_05 none Circulator in stop/start condition:
0 = stop
1 = start
IN_MODE_08 none Adjusted control dynamics
0 = aperiodic
1 = standard
IN_HIL_00 none Max. cooling power (%).
IN_HIL_01 none Max. heating power (%).
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Remote control

12.4. Status messages

Status messages

Description

00 MANUAL STOP

Circulator in ,OFF"“ state.

01 MANUAL START

Circulator in keypad control mode.

02 REMOTE STOP

Circulator in ,r OFF" state.

Find Quality Products Online at:

03 REMOTE START

12.5. Error messages

Error messages

Circulator in remote control mode.

Description

-01 LOW LEVEL ALARM

Low liquid level alarm

-02 REFRIGERATOR ALARM

Control cable of the refrigerated circulator or MVS
solenoid valve controller short-circuited or disconnected.

-03 EXCESS TEMPERATURE
WARNING

High temperature warning

-04 LOW TEMPERATURE WARNING

Low temperature warning.

-05 WORKING SENSOR ALARM

Working temperature sensor short-circuited or
disconnected.

-06 SENSOR DIFFERENCE ALARM

Sensor difference alarm.
Working temperature and safety sensors report a
temperature difference of more than 35 K.

-07 I°C-BUS ERROR

Internal error when reading or writing the I°C bus.

-08 INVALID COMMAND

Invalid command.

-09 COMMAND NOT ALLOWED IN
CURRENT OPERATING MODE

Invalid command in current operating mode.

-10 VALUE TOO SMALL

Entered value too small.

-11 VALUE TOO LARGE

Entered value too large.

-12 TEMPERATURE MEASUREMENT
ALARM

Error in A/D converter.

-13 WARNING : VALUE EXCEEDS
TEMPERATURE LIMITS

Value lies outside the adjusted range for the high and low
temperature warning limits. But the value is stored.

-14 EXCESS TEMPERATURE
PROTECTOR ALARM

Excess temperature protector alarm

-15 EXTERNAL SENSOR ALARM

External control selected, but external Pt100 sensor not
connected.
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Error messages

Description

-20 WARNING: CLEAN CONDENSOR
OR CHECK COOLING WATER
CIRCUIT OF REFRIGERATOR

Cooling of the condenser is impaired.

Clean air-cooled condenser.

Check the flow rate and cooling water temperature for a
water-cooled condenser.

-21 WARNING: COMPRESSOR STAGE
1 DOES NOT WORK

First-stage compressor does not work.

-22 WARNING: COMPRESSOR STAGE
2 DOES NOT WORK

Second-stage compressor does not work.

-23 WARNING: HIGH TEMPERATURE
ON COMPRESSOR STAGE 1

Excess temperature at first-stage compressor.

-24 WARNING: HIGH TEMPERATURE
ON COMPRESSOR STAGE 2

Excess temperature at second-stage compressor.

-25 REFRIGERATOR WARNING

Error in the cooling machine.

-26 WARNING: STAND-BY PLUG IS
MISSING

External standby contact is open.

-30 CONFIGURATION ERROR:
CONFIRM BY PRESSING <OK> ON
CIRCULATOR

The configuration of the circulator does not correspond to
its present use.

Press OK to automatically perform a one-time modification
of the configuration.

-33 SAFETY SENSOR ALARM

Excess temperature sensor short-circuited or
disconnected.

-38 EXTERNAL SENSOR SETPOINT
PROGRAMMING ALARM

Ext. Pt100 sensor input without signal and setpoint
programming set to external Pt100.

-40 NIVEAU LEVEL WARNUNG

Low liquid level warning in the internal reservoir.

Find Quality Products Online at:

13.

A\

Installation of electronic module with analog connectors

Always turn off the unit and disconnect the mains cable from the power source before
performing any service or maintenance procedures, or before moving the unit.

Configuration, installation, maintenance, and repairs on the circulator may be
performed only by qualified personnel.

B

ALARM STAND-BY REG+

www.GlobalTestSupply.com

e Turn off the unit with the mains switch and disconnect the
power plug.
¢ Remove the screws (A) and remove the dummy plate.
‘ o Carefully insert the upper edge (B) into the rear panel from
below, align the electronic module at the top and bottom, and
connect the 15-pin connector by applying light pressure.
e Attach the electronic module using the screws (A).

e The circulator is ready for use. It automatically recognizes the
installed electronic module.
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JULABO Service — Online remote diagnosis

14. JULABO Service — Online remote diagnosis

JULABO circulators of the HighTech series are
equipped with a black box. This box is implemented
in the controller and records all significant data for
the last 30 minutes.

In case of a failure, this data can be read out from
the unit by using special software. This software is
available as a free download from \ EasyBlackBox.

Installation is easy and is performed step by
step.
Please observe the instructions.

e Data read-out is possible in the conditions
“OFF”, “R OFF” or “ALARM".

e Connect the circulator to the computer using an
interface cable.

e Start the EasyBlackBox program.
The program asks for the port used (COM1, ...... )
and the baud rate of the unit.
You do not have this information on hand?
Simply try it out!
The program continues to send the request until
the correct settings are made.

e Data is read out and shown on the monitor
Julobno EasyBlackBox divided into the sections
version 1.0 >Einstellungen/Settings<,
Einstellungen/Settings | Alarmspeicher/alarms stored | Blackbox I A
>Alarmspeicher/Alarms stored<,
o >Blackbox<
JUIF.ABO TopTech Series ME
Software Yersion 1.0
Yolkage Supply 230 YVolt 6 see exam ple
Barcode: 4294957295
Adjust OFfset: 0.00
Bath: 4
Start Mode: Mormal
##k pump Stage *HF . . . .
Furp Stage | e After pressing >Speichern/Save<, a text file is
e, e Rz created. The program suggests a filename -
e s N >C:\model description and barcode no.<.
#io% TEMFERATURE SETPOINTS ™ot Modifications are possi ble.
Topical SetpointfSetpaint3: 61.00 C
Setpoint T1: 15,00 C Setpoint T2: 37,00 C Setpoint T3: 61,00 C
bk TEMPERATURE LIMITS 4+
Working Temperature Range: -94.90 C ko 200,00 C
Select Temperature Range: -94,90 C to 200,00 C
SavePobi Temperature: 90 C
Temperature limits: Lovw limit; -29,90 €, High Limit; 105,00 <
Temperature limits reaktion: \Warnung
Bandlimit Up: 200,00
Bandlimit Down: 200,00
=T e
SpeichernfSave ' | Hilfe/Help | ‘ EBeenden/Quit ‘
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15. Cleaning / repairing the unit

A e Always turn off the unit and disconnect the mains cable from the power source
before cleaning the unit.

Prevent humidity from entering into the circulator.
Electrical connections and any other work must be performed by qualified

personnel only.

i

In dusty environments, the refrigerating machine’s condenser should be
cleaned by vacuuming every 1 to 2 months. The condenser is located

behind the venting grid on the front of the unit.
Switch off the unit, disconnect mains power cable.

Remove the venting grid.
Clean the ribbed condenser with a vacuum cleaner.

Replace the venting grid.

e Switch on the unit.

Cleaning:

For cleaning the bath tank and the immersed parts of the circulator, use
low surface tension water (e.g., soap suds).

Clean the outside of the unit using a wet cloth and low surface tension
water.

The circulator is designed for continuous operation under normal
conditions. Periodic maintenance is not required.

The tank should be filled only with a bath fluid recommended by JULABO.
To avoid contamination, it is essential to change the bath fluid from time

to time.

Repairs
Before asking for a service technician or returning a JULABO
instrument for repair, please contact an authorized JULABO service

station.

When returning the unit:
e Clean the unit in order to avoid any harm to the service personnel.

e Attach a short fault description.
During transport the unit has to stand upright. Mark the packing

correspondingly.
When returning a unit, take care of careful and adequate packing.

JULABO is not responsible for damages that might occur from
insufficient packing.

&

JULABO reserves the right to carry out technical modifications with
repairs for providing improved performance of a unit.
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