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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 ISO 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.

Changes without prior notification reserved

Important: keep original 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.
The units feature pump connections for temperature control of external systems (loop circuit).

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

ICC

TCF

ATC3

RS232
RS485

Pt100

#

230

1]
(Cue

A

SMART
PUMP
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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.
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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 VYV 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.
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HL

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 (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)

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

or

2 Semi S1-0701 Table A1-2 #9

Carefully read the user information prior to beginning operation.
Scope: USA, NAFTA

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)

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.
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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.

I Disposal with household 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
www.julabo.com, 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.
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2.3. EC Conformity
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Operator responsibility — Safety recommendations

10

1.888.610.7664 ws www.calcert.com sales@calcert.com



HL

11

1.888.610.7664 ws www.calcert.com sales@calcert.com



Operator responsibility — Safety recommendations
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Operator responsibility — Safety recommendations

14

1.888.610.7664 ws www.calcert.com sales@calcert.com



HL

2.4. Technical specifications

Working temperature range

Cooling capacity +20 0 -20 +20 0 -20 -30
Medium: ethanol 0.26 0.2 0.06 0.450.39 0.15 0.06

Overall dimensions (WxDxH) cm 23x42x64 31x42x64

Bath depth

Weight kg 32 38

Mains power connection V/ Hz 230/50 230/50

Mains power connection 230/60

Mains power connection V/ Hz 115/60 115/60

Mains power connection V/ Hz 100/50/60 100/50/60

Working temperature range °C -30 ... 200

Cooling capacity °C +20 0 -20 -30
Medium: ethanol kW 0.50.320.120.03

Overall dimensions (WxDxH) cm 36x46x71

Bath depth

Weight kg 45

Mains power connection V/Hz  230/50/60

Mains power connection V/Hz 100/50/60

Mains power connection V/IHz 115/60
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Operator responsibility — Safety recommendations

Working temperature range °C -35... 200

Cooling capacity °C +20 0 -20 -30
Medium: ethanol KW 0.450.39 0.15 0.05

Overall dimensions (WxDxH)  cm  31x42x66
Bath depth
Weight kg 38

Mains power connection V/Hz ~ 230/50

Mains power connection V/Hz 115/60

Mains power connection VI Hz  100/50/60

temperature range

Cooling capacity °C 20 0 -20 -40 +20 0 -20 -40
Medium: ethanol kW 09 08 0.5 0.16 09 0.8 0.5 0.16
Overall dimensions (WxDxH) cm 42x49x72 42x49x72
B T
Bath depth cm 20 20
N
Weight kg 57 57
o
Mains power connection V/Hz  230/50 230/60
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temperature range

Cooling capacity °C +20 0 -20 -40 20 0 -20 -40
Medium: ethanol kw 0.9 0.8 0.49 0.11 09 08 0.5 0.16

Overall dimensions (WxDxH) cm 42x49x72 42x49x72

Bath depth cm 20 20

Weight kg 57 o7

Mains power connection V/Hz  230/50 230/60

Temperature selection digital

remote control via PC indication on monitor
Resolution 0.01

Temperature control ICC - Intelligent Cascade Control

Heater wattage (at115V) kW

RN
o

N

Electronically adj. pump capacity stages

Max. pressure atOliters  bar

©
©

Current draw

Current draw A 9/10

All measurements have been carried out at: rated voltage and frequency
ambient temperature: 20 °C Technical changes without prior notification reserved.
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Operator responsibility — Safety recommendations

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 °C to 400 °C=0-10V or 0 - 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, 10V =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 Ill

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 indoor 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 I
Overvoltage category Il
Pollution degree 2

The unit is not suitable for use in explosive environment
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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).

e Devices of class A are intended for the use in an industrial electromagnetic
environment.

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

e This device is not intended for the use in living areas and cannot guarantee adequate
protection of the radio reception in such environments.

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.
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Operator responsibility — Safety recommendations

2.5. Cooling water connection

Cooling water pressure (IN/OUT) max. 6 bar
Difference pressure (IN - OUT) 3.5to 6 bar
Cooling water temperature <20 °C
Recommended quality of cooling water:

pH — value 7,510 9,0

Sulfate [SO4 2- ] <100 ppm
Hydrocarbonate [HCO3- 1/Sulphate [SO4 2-] > 1 ppm
Hardness [Ca2+, Mg2+]/[HCO3-] >0,5dH

Alkalinity 60 ppm < [HCO3-] < 300 ppm
Conductivity < 500 ps/cm
Chloride (CL-) < 50 ppm
Phosphate (PO43-) < 2 ppm
Ammonia (NH3) < 0,5 ppm
Free Chlorine < 0,5 ppm
Ferri lons (Fe3+) < 0,5 ppm
Mangano lons (Mn2+) < 0,05 ppm
Carbon dioxide (CO2) <10 ppm
Hydrosulfide (H2S) < 50 ppm
Content of oxygen < 0,1 ppm

Algae growth

impermissible

Suspended solids

impermissible

A\

A\
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Danger of corrosion of heat exchanger due to unsuitable quality of cooling
water.
Due to its high content of lime hart water is not suitable for cooling and causes

calcination of the heat exchanger.

Ferrous water or water containing ferrous particles will cause formation of rust

even in heat exchangers made of stainless steel.

Chlorous water will cause pitting corrosion in heat exchangers made of stainless

steel.

Due to its corrosive characteristics distilled and deionized water is unsuitable and

will cause corrosion of the bath. .

Due to its corrosive characteristics sea water is not suitable.
Due to its microbiological (bacteria) components which settle in the heat
exchanger untreated and unpurified river water and water from cooling towers is

unsuitable.
Avoid particulate matter in cooling water.
Avoid putrid water.

Cooling water circuit

Risk of oil leaking from the cooling circuit (compressor) of the recirculating cooler into
the cooling water in case of a fault in the circuit!
Observe the laws and regulations of the water distribution company valid in the
location where the unit is operated.

Wy www.calcert.com
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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> B

3.2. Explanation of other notes

Note!
Draws attention to something special.

Important!
Indicates usage tips and other useful information.

© 4

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

-~
-~
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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.

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

o 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.

o 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.
o Regularly check the tubing for material defects (e.g., for cracks).
o 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.

o 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.

e Never remove warning labels.

o Never operate units with damaged mains power cables.

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

» Some parts of the bath tank and the pump connections may become extremely hot
during continuous operation. Therefore, exercise particular caution when touching
these parts.
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Caution:
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Operating controls and functional elements

4. Operating controls and functional elements

Front view Rear view
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Mains power switch, illuminated for circulator

Mains power switch, illuminated for cooling machine

453D

VFD COMFORT-DISPLAY
Header: Control indicators

Line 1:  Actual value internal or external
The display is depending on the selected control mode in the
menu > Control < (internal or external).

Line 2:  Working temp. setpoint, constantly S xxx.xx

Line 3: Actual value (E = external or | = internal)
Alternating with the display in line 1

Use the keys D to indicate further values in line 3
Pl Capacity in % - with manipulated variable set to >control<*
PS Capacity in % - with manipulated variable set to >serial<* or
>eprog<*
H  Heater capacity in Watts
U  Mains voltage Volts
F Flow rate in liters/minute
(providing EPROG input set to >Flow rate<)

*refer to >MENU/CONFIGIGURATIO> page 44

21

9% =k A

Control indicators in the header:
Heating/Cooling/Alarm /
Remote control

2.2

°C Int
°F Ext

Control indicators in the header:
Temperature indication Internal or External actual value
Temperature indication in °C or °F

2.3 :g:

oogog

Display for the adjusted pump pressure stage in the -OFF- mode.
Display for the effective pump pressure stage (rotation speed) after start.
Four stages, adjustable via the {MENU» button, in the menu >PUMP<.

3

Setrointls
IntIzt
FPower
Control

158, 88°C
148,53 C
20 =
intern

RE5232
ExtAct
Fower
Contraol

156, 86° C
148, 53°C
28 %
extern

1.888.610.7664

LCD DIALOG-DISPLAY
Line 1: Setpoint and origin of setpoint programming
(Key/RS232 or RS485/ext. Pt100/EProg)
Line 2: Actual value - internal or external,
identical to line 1 of the VFD-COMFORT-DISPLAY
Line 3: Heating capacity in %.
Line 4: Control type: internal/external

25
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Operating controls and functional elements

: | OSAFETY URLUES Navigation aid in MENU - Window
T s SafeTeme @108, 88°C Keys . v .
wege +Tupe Harning . : ;
| xOverTene 87,800 C . Selection of menu items/parameters
v SubTemr ERMC LN = - Setting in line 3:
Dafebens ¢ Z5.00°C

Actual value/parameter

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

4 Safety values
T T — Setpoint
= 1 Main menu Level 1
2 Submenu Level 2
Example: CONFIGURATION
3 Submenu Level 3
4 Keypad 1 Navigation keys
4.1 OK 1. Key: >OK<  Start/Stop (pump/heater)

2. >0OK< in the 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

@ OK(:E) - t) @ icon for ,keep key pressed down*.

4.3 y % 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 _,R’_ Key: start the menu > warning and safety values<
4.5 T Key: start the menu >temperature setpoints<
4.6 MENU Key: display of MENU structure

26
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5 Keypad 2
0 9 Numeric keypad: numerals 0 to 9
_— minus/decimal point
- Backspace key Setpointl:  1SS5E °C
on LCD DIALOG-DISPLAY. e
80, 4
6 4*:]2: Adjustable excess temperature protection according to IEC 61010-2-010
A°c
Rear view
7 (@) Socket for external measurement and control sensor
or external setpoint programming
ext Pt100
8 0 \Feos/ O Interface RS232/RS485: remote control via personal computer
SERIAL
9 Control cable of JULABO refrigerated circulator
9a Socket: output for alarm messages
9b Socket:
Option: Electronic module Order No. 8 900 100
The circulator automatically recognizes the connected electronic module.
10 Alarm output (for external alarm signal)
11 Standby input (for external emergency switch-off)
STAND-BY
12 Programmer input and temperature recorder output
REG+E-PROG
13 Connector for supplementary pump or solenoid valve
230 V/max. 1.25 A
No control voltage in the -OFF- condition
14 Connector solenoid valve
1. No control voltage in the -OFF- condition
2. Configurable (Refer to page 77)
15 Fuses (for connectors 13, 14), T1.25A
16 Mains fuses, T16A

27
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Operating controls and functional elements

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 Drain screw with drain connection
20 Venting grid, removable
21 _ b b
292 Pump connections O suction pump O pressure pump
23 h Selector dial for cooling machine (only F25)
@* 0 Position "1" for operation with HL circulator.
24 g]| ourt IN
i L1000 JHH E t ’
dig OO0
E E our : 3/ L1
ig:@éu {|  Cooling water OUTLET and INLET. 4
ooonod oo S\ ool ¢
FPW 24
28
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5. Preparations

5.1. Installation

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.
> For 0.52 kg of refrigerant R404A, a room space of 1 m?is required.
> For 0.49 kg of refrigerant R507, a room space of 1 m3is required.

> For 0.423 kg of refrigerant R452A, a room space of 1 m3is required.

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

e 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.

e Set selector dial for co?ling machine (23) in position "1" for operation

with HL circulator. @: 0 (only F25, factory setting)

e EJ Only water cooled models:
! gooooAd Ensure circulation of cooling water by connecting the tubing to cooling
- & water inlet and outlet on the rear of the refrigerated circulator.
P\ o e Cooling water connecter %"
:§E ;!’E e Cooling water see page 20
FPW 24
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Preparations

5.2. Bath fluids

Caution:

Recommended bath fluids:
Bath fluid

|Temperature range

soft/decalcified water
mixture water/glycol, mixture 1:1

JULABO bath fluids

Order Number 10 liters 8 940 124

Temperature range °C

5°Cto80°C
-20°C to 50°C

8 940 104 8 940 106

Fire point °C - 80 142

Order Number 10 liters 8 940 114 8 940 108

Temperature range °C -20 ... 180 0...220
Fire point °C 216 274

(&

See website for list of recommended bath fluids.

ATTENTION: The maximum permissible viscosity is 70 mm? /s-

30
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Caution:
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Preparations

5.3. Temperature application to external systems

If the circulator is operated without external system, close the pump connector (22)
with the cap nut.

Securely attach all tubing to prevent slipping.

1.888.610.7664

Temperature application to external, closed systems

E
e

ext SERIAL
Im e #

(0]

D

S = Suction pump connection
D = Pressure pump connection
K = Float

H = Height adjustment

32
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The circulator is used for temperature application to external,
closed systems (loop circuit) with simultaneous temperature
application in the circulator bath.

e Unscrew the M16x1 collar nuts on the pump connectors with a
19 mm (3/4“) wrench and remove the sealing disks. Using the
collar nuts, screw on the tubing connection fittings (for tubing
8 mm or 12 mm in diameter) delivered with the unit and tighten
firmly. (Pressure pump: 22, suction pump: 21)

e Push on the tubing, and secure with tube clamps.

e Attach the tubing to the connectors of the external closed
system, e.g., an instrument with a pressure-resistant
temperature jacket or a temperature coil, and fasten with tube
clamps to prevent slipping.

The circulator is equipped with both a pressure and suction pump
for external temperature application in open systems.

Differing flow rates of the pressure and suction pumps should be
compensated. To maintain a constant liquid level, the JULABO
,D+S“ Level Adapter is recommended for the external bath tank.
The flow rate of the pressure pump will be then regulated by a
built-in float device. The liquid level may be changed by a height
adjustment on the ,D+S" Level Adapter.

Accessory: ,D+S" Level Adapter  Order No. 8 970 410

Important:

@ The liquid level should be equal in the internal and external
baths (absolute height).

OXl; you take out samples (for example Erlenmeyer flasks) from
the external bath, turn the circulator off with the Start/Stop key.

sales@calcert.com



HL

Backflow safety device
-
]

If the liquid levels in the circulator bath and the external
system are at different heights, overflowing must be
prevented after the power has been turned off.

A Flood hazard!

For this reason, solenoid valves for loop circuit or shut-off
valves can be integrated in the loop circuit.

o
e

@ Connect the valve to the connector (13).

@ If socket (14) is used:
In menu >Inputs/Outputs< set the
menu item >SV-Out< to >Backflow<.

Order No. Description
- — - 8980 701 Set of solenoid valves
£ IHPUTS-OUTFUTS for loop circuit up to +100 °C
S e 8970 456 Shut-off valve (suitable up to +90 °C)
(see page 77) 8970 457 Shut-off valve (suitable up to +200 °C)

5.3.1.

Tubing

Recommended tubing:

Order No. Length Temperature range
8930008 1m CR®tubing 8 mm inner dia. -20°Cto 120 °C
8930012 1m CR® tubing 12 mm inner dia. -20°Cto 120 °C
8930108 1m Viton tubing 8 mm inner dia. -35°Ct0 200 °C
8930112 1m Viton tubing 12 mm inner dia. -35°C to0 200 °C
8930410 1m Insulation for tubing 8 mm inner dia. -50 °C to 100 °C
8930412 1m Insulation for tubing 12 mm inner dia. -50 °C to 100 °C

8 930 209 0.5m Metal tubing, triple insulated, M16x1 -100 °C to +350 °C
8930 210 1.0m

8 930 211 1.5m

8930 214 3.0m

8 930 220 0.5m Metal tubing, insulated, M16x1 -50 °C to +200 °C
8 930 221 1.0m

8 930 222 1.5m

8 930 223 3.0m

MELLE  Tubing:

At high working temperatures the tubing used for temperature application and cooling
water supply represents a danger source.

A damaged tubing line may cause hot bath fluid to be pumped out within a short time.
This may result in:

e Burning of skin

o Difficulties in breathing due to hot atmosphere

A\

Safety recommendations

33
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Preparations

¢ Employ suitable connecting tubing.
e Make sure that the tubing is securely attached.
¢ Avoid sharp bends in the tubing, and maintain a sufficient distance from

surrounding walls.
e Regularly check the tubing for material defects (e.g. for cracks).

e Preventive maintenance: Replace the tubing from time to time.
5.4. 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).
e 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.

e Recommended maximum filling level with water as bath fluid:
30 mm below the tank rim

e Recommended maximum filling level with bath oils:
40 mm below the tank rim

\ ) (D After filling, immerse the samples in the bath or place the lid on
the bath, in case the opening is not to be used.

@ The circulator provides an early warning system for low level
(description — please refer to page 41) that may be triggered when

changing samples in the bath.

Draining:
Turn off the unit and disconnect the mains cable

[ )
/ from the power source.

Hold the venting grid, pull out and remove.

Julnl?g = E °
| ——
| —— e Slide a short piece of tube onto the drain
— connection and hold it into a container.
—— . .
— e Loosen the drain screw a few turns and drain the
,_," unit completely.

! e Tighten the drain tap.

34
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6. Operating procedures

6.1. Power connection

Caution:]
e Only connect the unit to a power socket with earthing contact (PE — protective
earth)!

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

Never operate equipment with damaged mains power cables.
e Regularly check the mains power cables for material defects (e.g. for cracks).
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).

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

6.2. Switching on/Selecting the language

6.2.1. Switching on the circulator

AR L | Switching on:
=goOooo e Turn on the mains power switch (1a).
zHHALH
JULHED
HI-TECH @ The unit performs a self-test.
R Then the software version (example: V 1.xx-xxxx) appears. The

e e e s display ,,OFF* or ,R OFF* indicates the unit is ready to operate.
#es JULABD o
S WML mume S8 . . . . )
e e ~++ | @ The circulator enters the operating mode activated before switching
Setrpointl: 156, @870 the circulator off:
IntIst ¢ 148.53°C keypad control mode (manual operation) or
Fower H (=15 ; ;
control intern remote control mode (operation via personal computer).
R
Fisia iy u) Fuint iy
OFF- -[FF
55000 5 5040
I 2464 I 246Y

Selecting the language:

2 KOMWFIGURATION There are two options for the language of the LCD DIALOG-DISPLAY:
‘f‘é:r{";ﬂzmm doutecy| German or English. Select the desired language in the menu
~Einheit =r-| >Configuration< under the submenu >Language/Sprache<.

= CONFIGURATION Press the respective keys in the following order:

‘;Z:EZ”EZEE enalizh MENU> > 9 3, up to menu Configuration 0K

Uit =E

W 6x up to submenu >Language/Sprache< 0K
W ! deutschlenglish )1 ok D EP)

35
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Operating procedures

6.2.2. Switching on the cooling machine

Switching on:
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.

e |tis switched off if:
- the current working temperature is increased by > 30 °C (cooling is
not required).
- the heater operates at full power (> 800 W) for longer than 5
minutes.

e |tis switched on if:
- cooling is necessary to maintain the bath temperature.
After switch-off, the cooling machine automatically switches on only
after a delay of 5 minutes to protect the cooling compressor.

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

6.3. Start - Stop

Start:
- ,'-',',':F - e Press 9K key.
c crAnn The actual bath temperature is displayed on the VFD COMFORT-
—11 —;T’-L_' t' DISPLAY. The circulating pump starts with a slight delay.
i 255, \ Stop:
=TI
r L{b ’7’ o Press 9K key.
5 L4400 or
£ . Keep t) @ key pressed.
The VFD COMFORT-DISPLAY indicates the message "OFF".
36
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7. T Setting of temperatures

Factory settings:

T SETPOIHTS

+Setrpointl = 25,88° 0
=oetroint? = 37.88°0C
Setpoint? = PO, 865
Setrpoint3: v, aat g
ActIst 24, 84% 0
Fower E21 5 =
Control internal
Setrpoint3: S35.EE°C
Fotlst 2. a4
Fower a8 X
Control internal

&

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 € T 7. The value flashes }|{
2. Select SETPOINT 1 or 2 or 3 using the key @ or < .

3. Confirm by pressing the OK key.

@ The circulator uses the new working temperature value for
temperature control.

Example:
Adjustment/modification of the pre-setting of "SETPOINT 3"

@ If the active Setpoint is changed, the new value is immediately used
for the control of the working temperature.
The heater control indicator flashes.

Setpoint3: Change the value from 70.00°C to 80.00°C.
See standard display line 1

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

(&

1.888.610.7664

Check the safety installations at least twice a year! Refer to page 23.

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<.

37
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Safety installations, warning functions

PN ——

Adjust excess-temperature safety device below the flash point of the bath fluid.
In case of wrong setting there is a fire hazard!
We disclaim all liability for damage caused by wrong settings!

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

' SAFETY UALLES !

shafeTems | 106G.88°C

wTdre Marning temperature scale.
e Teme SV . BEE 0
SubTems 25 86° 0
Safefens ¢ (25, @@°0
Settings:
e Press the key 4 and by pressing the key W oor A select
the menu item =# and confirm the by pressing the key ©K |

For setting proceed as follows.

SafeTemp: e 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.

Type: Switch-over from warning to shutdown function

o Change the parameter by pressing the key W and confirm by

pressing the key OK
or

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

OverTemp : e Set value on numeric keypad and confirm by pressing OK
SubTemp: Example: 83.00 °C
Press the keys 8 and 3 and confirm by pressing OK
@ SafeSens: 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.

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

38
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N HF i 'fF _

Lpri L ALARM!
ALARM ALARM Bim 2 el
I 3"1“1 )K(::D IJ__HEE 1”"{ ):( Safets Circuit alarm

Press OK for help on the LCD W

Temrerature sxcesds
the adiusted safeia-
temreraturs.

Check adiustment!

® Depending on the setting of >ControlType - internal or external< the
actual temperature values for both sensors are shown/indicated on
both displays.

\\ Vi
Examples: | 94.0671n 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<.

°CA | setpoint3 85.0°C
150

OverTemp 87.0°C

83 —------F---- T T T T N
| subTemp 83.0°C

| I I I | I I | I I | I I

@ 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.

39
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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:

WARNING HARNIND

@))ﬂ FOIE 07 or CODE 04
OverTemp SubTemp

The LCD —-DISPLAY shows the message:

Setrointls 158, 868°0C Setrpointl:s  15@.86°C

IntAct i 148,53 C IntAct i 148.53°C

excess Lemperature! low temrerature!
~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:

o1 2T T o T T

OFF OFF

ALARM ALARM

COIE 04 o caiE 04y
OverTemp SubTemp
The LCD -DISPLAY shows the message

ALARM! A LARM:!

Bt P oEmM.LEx"C 25 I oEMLExtC

Excess Temrerature Low Temrerature!
Press OK for help on the LCD

Hotual temererature Hotual temererature

ohove high temrera-— below low tempera-

ture value., ture value.

Check limits! Check limits!

40
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8.0.1. Early warning system, low level protection
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 @

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

HEEHE Setrpointl: 1506.88°C

DBGM: 20306059.8

i M T I IntAct i 148,53°C
yf!qr“?r!.f. A} low leusl!
:‘_‘Jﬂﬁ Lf;'_-p" =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.

-l'fFE-

Ljr AL AEREM!
F?L F?f?}f Bt P oEm.ExEC
E}]IF- f Low lewel alarm

Press OK for help on the LCD ¥

Low liguid lewvel or
float brocken.

Check float and fill
rvecd d L !

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

3. Float
4. Circulating pump
5. Heater

Warning:|
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!

41
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Menu functions

9. ‘MENY' Menu functions

MENU The term ,menu functions” refers to adjustments such as
v

1 MAIH MEMU

+Start FProdram
*Manade Prodramns

Fumr
Configuration
Control

Interface serial

ATCalibration
Limits
InFuts-Outruts

Menu level 1

1 MAIH MEHLU

+5tart Program
FHanade Prodrams

v A

Start program Page 44

This menu will start a previously set program.

1 MAIH MEMU
aStart Prodram
+*Manade Prodramns
= FPume

WV A

Administration and creation of programs Page 49

I MAEIH MEHLU
aifanade Prodramns
P ume

=Lonf iguration

Electronically adjustable pump capacity Page 53

The capacity of the circulating pump is set by adjusting the motor speed.

W A
1 MATH MEHU e Configuration of the unit Page 54
:E’f""’ . . Remote — on/off (remote control via RS232)
onfiguration . . . .
- S gt Setpoint ext - Switch over external setpoint setting
v 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
1 MAIM MENU Control characteristics and parameters Page 61
“Lonfiduration ControlType - Control internal or external
#Conteal .
=Interface serial Selftuning
w e Dynamic - internal
CoSpeed — external
Control parameters - XP-, TN-, TV- internal
Control parameters - XP-, TN-, TV- XPU-, external
42
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Menu level 1
1 MATH MEHU Adjustable interface parameters Page 67
“Lontrol BAUDRATE, PARITY, HANDSHAKE

+Interface serial
=HATCalibration

WV A
1 MAIH MEMU ATC - Absolute Temperature Calibration, Page 68
“Interface serial Sensor calibration internal sensor,
#HTCalibration . .
L AmAae Sensor calibration external sensor
v e 3-point calibration
1 MAIH MEMU Limitations of temperature and capacity Page 75
:Ezﬁ?iébpatim“ Setpoint Max/Min - Maximum and minimum setpoint
) Ty T P Heating Max — Set maximum heating
W A Cooling Max — Set maximum cooling
Internal Max/Min — Limitation of the temperature range
Upper band/Lower band — Band limit
1 MAIH MEMU Analog inputs/outputs Page 77
“Limits Recorder output — CHANNEL 1, 2, 3

*InFuts-0Outruts

___________________ EPROG — External programmer input
Ext-StBy - Stand-By input
ALARM - output
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9.1. Start of a program

2 STHRT PROGEAM

+Program Humber 5}

*at. Ster 5}
Runs 1
Frogram End StdBw
Run P

MENU N

I MEIH MEHLU

+5tart Progdram
FManade Prodranmns

The start menu of the integrated programmer allows one of six previously
stored temperature programs to be called up and started. The profiles are
started manually or via the integrated timer.

@ 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. 0 ... 59

> Runs < Select the number of program repetitions. 1 ... 99

> Program End< Status at program end .
StdBy, PSetp, Setp 1, Setp 2, Setp 3

> RUN < Start time (now/time)

OK ® Pressthe b key if a parameter is to be retained. (prior to OK)
Level 2 Parameter /Value
2 START PROGRAM e Set a parameter using the numeric
sProgram Humber @ || 2 START PROGRAM keypad and confirm by pressing O
Fat Ster d Frogram Humber &N\, | Possible parameters: 0 ...5
W A SE' ___________________ "
2 START PROGRAM e Set a parameter using the numeric
";21:“2;:22 Humber g 2 START FROGRAM keypad and confirm by pressing ©K
Ruhs L at Stee 2 \1/ | Possible parameters: 0 ... 59
W A 6&’ ___________________ "
2 START PROGREAM e Set a parameter using the numeric
:EEFE"EF' T 2 sillay AR keypad and confirm by pressing 9K .
TProgram End  StdBy sRuns 1}, |Possible parameters: 1 ... 99
WV A SE' "
fRiERT FROGRAM i s SULlAY b e Set desired parameters with
+Program End  StdBw R e | / & ¥ and (0K
_LeLl now| | " | Possible parameters:
- o 0:) StdBy , PSetp, Setp 1, Setp 2, Setp 3
44
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Level 2 Parameter /Value
£ STHRT FROGRAM ® Set desired parameters with
JEbEElrey Eiel Sl 2 START PROGRAM A& W and OK .
+RLUH T I
""""""""""" #RUN- & newlgy | Confirm >now< with the 0K key and the
v o v 4 or " | program will start immediately
- — or
¢ STRRT PROGRAM start at the set time under parameter (time).
e D 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.
+hourimin 11:15
*Daw. Mon @9, a3 Set the time for the start of the program in the
zﬂﬁf‘ ELEE submenu >3 TIMER<.
3 TIMER e Set starting time using the numeric
shaurimin 11:15 °TIMER keypad and confirm by pressing 2S
Thad. Man o2 B8 AT [ 7 112151/ | Example: (hh:mm)
L e ——— N ’ .
v A oK 1 1 = 1 5 4+ o
3 TIMER e Set day and month using the numeric
Sl inin 11:15 = TIMER OK
2[ad. Man = R e — keypad and confirm by pressing .
ear Laa?a Law. Mon B2. B2 N1/ | Example: (TT/MM)
__________________ [AY
v A oK O 9 = 0 8 ., o
3 TIMER ® Set year using the numeric keypad and
A0aa, Mo [ = TIMER OK
+ear ees| || Tl confirm by pressing .
TRUN S || T N Example: (JJJ))
v a oK 2 0 0 9 4+ ok
E TIMER e Confirm >Starten/Start?< by pressing 9K
_};;—‘lﬁ’“ alss I TIMER and the program starts at the set time.
--------------- RUM 7 N1/
_____________ I\
W A o?
Display of waiting time until start:
Starttime: 11:15 The unit switches to waiting mode and a flashing line “wait” appears on
Late ‘ a9, 8a the LCD DIALOG-DISPLAY. The start time and current time are
oy WAL YEWYL_| | permanently indicated on the display.

1.888.610.7664

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

clock

(see MENU configuration)

W www.calcert.com
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9.1.1. 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

N {H‘ ;L N temperature control is continued.

5 25040

r Vv StdBy — If the end of the profile is reached, the circulator switches to
o the -OFF- condition. The VFD display indicates the working

Setroint3s  80.88°C temperature setpoint that was displayed in line 2 before the program

IntHct : S, ans o
Power : &z
Contral & internal

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

T SETPOINTS (example: 80.00 °C) and indicated in line 1 of the LCD display. The
“Setrointl = 25.88°C circulator operates and controls to this temperature until the key
:g:t;:i:t% - '; :g; OK s pressed or a new profile is started.
?ﬂ:ggé”m: :E :g E: Setp 1, Setp 2, Setp 3 — ("Setp” short for Setpoint)
Eouer : G = Before starting the programmer, a temperature value is set for one of
Control intern the three setpoints in the € T » menu.
Malxln] (example: setpoint 2 58.00 °C)
LiLie The circulator operates and controls to this temperature at the end of
S SHOO the profile until the key OK s pressed or a new program is started.
£ NN N
9.1.2. Indication after successful start
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).
1t line: Setpoint of the programmer
2" line: Actual temperature value
Examples: for internal control = IntAct:  xxx.xx
Set i A R G for external control = ExtAct: xxx.xx
ImtHot L
ProgHr. 82 Steri 2 3" line: Selected profile and the current section (step).
Remain @ AEE32: 25
4" line: With the & A\ keys, the following information can be
displayed in line 4.
Set i M HEE G
IntAct : B0 RO T ¢ Remaining time of the current section (standard display)
FrogMe. s 2 Stepi 2
ALl tbtohhimm:zs e Total remaining time: profile x number of repetitions
(All: pays/hours:minutes:seconds)
Particularities :
1. If a total 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.
46
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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:
e After the start enter the submenu ,3 EDITOR".by pressing the key

Z 0 EDRITOR FErabe. 2

o e B MRS T
TI =@ ——.—=%  x3.xx% MENU
5T & = = 8 See chapter ,program administration, creation® page 49

o Exit the editing modus anytime by pressing the key 9

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

@ Ifthe 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 46 can no longer be displayed.

9.1.4. Interrupting a program

@® Pressthe O key to interrupt or continue a profile.
The setpoint and time period set for the corresponding section are
thus stopped at the values presently achieved.
The instrument is put on hold and the message “pause” flashes on
the LCD DIALOG DISPLAY.

St
IntAct =
Frogir. s 2

@A 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

HAK”.
Set : Mal, HHE O
?ﬁ{,n,ﬁ_, : : E:} The instrument is put on hold and the message “Stand-By” flashes
Progir.:2  Ster: 2 on the LCD DIALOG-DISPLAY.

dekkd StoanciBuy sk

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 58 .
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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.
@ Power failure when the instrument is on hold if start is effected via
B0 =l Agreh 11:15 the built-in timer:
Date g fa . BE If the starting time is not yet reached, the programmer is put on hold
kb gaih sedoksok again.

Foct., Time: 18:34:57

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

9.1.6. Termination of a program
Set. 1 Hita HEE O _ & @
IntAct = i, HEE O @A program can be terminated by pressing . The programmer
Progir.i2  Ster: 2 switches back to the Start menu.
Remain 3 BI:32: 25
Further procedures are defined in the MENU >START PROGRAM<,
2 START PROGRAM menu item >Program End <.
*Pradran Humk &
wa{“};:ﬂ HiREr G Example: >Program End - StdBy<
FuRs 1 i HF (o
Prodram End  StdBw Liri
e naw 5 2508
£ NANN

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 MAMAGE FPROGRAMS setpoint temperature sequences. This temperature sequence is called
------------------- program. A program is composed of individual sections (Step).

The sections are defined by duration (t) or Gradient (°/t) and target

Frint Eratr. temperature. The target temperature is the setpoint (SP), which is

uuuuuuuuuuuuuuuuuuu 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 MENLU

w5t art Prodeam
+Manade Prodrams
= FLme

OK NY

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 O key if a parameter is to be retained. (prior to OK)

Level 2

2 MAMAGE PROGEAMS

+Edit Frabr

*Fhelete Frakr.

Print Frabr.
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 & Prabr.2| e o Set the desired >PrgNr.< by pressing
___________________ A v 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  »PraHr.? )i( Input window for >ST<, >SP< and >TI</>GRD<
SP i ———, - C 168,880 N , .
TI —.—T t.ea7| 1. Set the desired Step >ST < by pressing
ST ¢ 2 # 3 71N “a VWV .4 OK
or 2. Set set point >SP< by using the numeric keypad and
3 EDITOR  >Frade.2 confirm by pressing OK .
SP i - - L ———— C
GRD:  ——.-=% ——. -k 3. Set the time >TI< or a gradient >GRD< using the numeric
ST — L keypad and confirm by pressing OK
@ @® By confirming time or GRD the values on the left side of
the input window are moved.
:EF' '_Ef"ggf?%f il o ® The values for the next section are entered in the right half
?I : 1:%‘{ _— __E; Ny of the input window.
ST i I & 4 71N See above 1./2./3.
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MENU>

I MEIH MENLU
aStart Frodram
*Manade Profrans
+ P umF

OK N7

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)

Press the D key if a parameter is to be retained. (prior to OK)

Level 2

Submenu >Delete<

2 MAMAGE PROGEANS

~Edit Frabr.
*Lelete Frakr.
FPrint Frakr.

e Set menu item >Delete PrgNr.< by pressing
W and OK .

£ MAMAGE PROGRAMS

e Setdesired PrgNr with 4a 9 and OK .
e Example: PrgNr. 0

Level 3

Input window: delete sections.

+from Ster 5}
Lo Step )
delete

after the other by pressing 9 and OK .

e Select the desired section for every menu item by using the
numeric keypad and confirm by pressing OK .
Example: >from 0< >to 59<

N/
_______________ FAAY
3 DELETE PPradr. @8
to Stes Sre]
——————————————————— Az

71N

e Select menu item >delete< by pressing "9 and ©OK

X DELETE  :PraHr. @ e Confirm >Delete?< by pressing OK
delete? e

® The delete procedure is confirm by indication of the
message >delete< on the LCD display.

1.888.610.7664
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MENU>

1 MAHIH MENU

St art Prodram
+Manade Prodrans
= P ume

OK N)

Print

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

® Pressthe 5 key if a parameter is to be retained. (prior to OK)

Level 2

Submenu >Print<

2 MAMAGE PROGEAMS
“helete Frakr.
+Print Frakr.

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

2 MAMAGE PROGREAMS

o Set desired >PrgNr.< by pressing

ba v oK

Frint & Probr.4| 10 and :

___________________ Example: 4
Level 3
3 PRINT Prabr. 4 e  Confirm == > Print< by pressing OK .
P it
I OPRINT Frablr., & e Confirm >Print?< by pressing 0K .

Primt? ):(
3 PRINT Frakr. ¢

' print ! @® Printing and end of printing are confirmed by successive

"""""""""" messages on the LCD display as shown on the left.
3 PRIMT Frae. 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 HMEHU
w farade Prodrans
+Fume
wlonfiguration @ Press the t) key if a parameter is to be retained. (prior to OK)
oK
Level 2 Submenu >Pump<
5 PUME The set pump stage is displayed. Example: 1
sPunpe stade i e Confirm by pressing 0K .
2 PUMP e Set required pump stage by pressing
——————————————————— a4 VW OK
*Pumre s=tade F 3 ):( and '
uuuuuuuuuuuuuuuuuuu Example: 3
Example: Adjustable pump capacity stage 1...4
TJUSted _Effectlve Illuminated display: = for pump pressure
< : e S @ Indication of the adjusted pump pressure stage in the —OFF- mode.
L m < = o , ,
m ™ @ 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.

1.888.610.7664

Flow rate: 22 ... 26 I/min
Pump capacity stage 1 2 3 4
Pump pressure [bar] 04 0.5 0.6 0.7
Suction pump [bar] 0.2 0.26 0.33 04
Total capacity [bar] 0.6 0.76 0.93 1.1
in a loop circuit
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9.4. Configuration

2 COMFIGURATION

+REemote of
Setroint ext of f
Hutostart of
Of f—Mode Faoooff
Hotlize coorrhrol
TimesDabte
MENU N7 Landuads srEl ish
Limit 2
Frodram TwHEe G
1 MAIN MENU Fooot
Pume . C-Filhler ho
#Ronf iguration | e e
w=Lontral
oK ¥ ® Pressthe t) key if a parameter is to be retained. (prior to OK)
Level 2 Parameter level
2 COMFIGURATION 2 COWFIGURATION Remote control via serial interface.
+Remote af f Remote [REZIZ1%off ), |Possible parameters: off/on
*Setroint ext off| |L—————————— I .
> |Or @® Switch on and off remote control by
OK || @ CONFISLRATION pressing “w W gng OK
Remote (RS485) #off @® First set the >type< of interface (RS232
or RS485) in the MENU >INTERFACE
SERIAL< and then switch >Remote< to
>0on<.
@ Control display in the top line
for Remote
® ° © Connect SERIAL with PC.
2 COMFIGURATION 2 COHFIGURATION External setpoint setting
b o= . ] T T e e .
é;ﬁ;?m Y E?I Setroint ext  off N/ | Possible parameters: off/[Eprog/PT100
*Autostart off| |—"""T""-= /1N o Switch toint setting b i
> e Switch over setpoint witch over se pol)nK setting by pressing
oK setting by pressing 4. ¥ and
v a A W ,nd oK off — Setpoint setting with the keys
or
Setpoint setting via the analog socket ,ext.
Pt100
or
analog socket >REG+EPROG<
2 COMFIGURATION 2 COMFIGURATION Autostart
woeteoint ext of £ || ToommTmeTeemee P )
futostart af f Autostart Foff ):( Possible parameters: on/off
=0f f~Mode F. off| |—————"—
> e Switch on and off Autostart by pressing
oK A VWV .4 OK
W A
54
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Level 2 Parameter level
2 COMFIGURATION 2 COMFIGURATION Pump-Mode
s, =t = B | [ . .
+E?++:EET+5;:; _ E?I Off-Mode & r. off N/ | POssible parameters: P. on/P. off
=Hctllar control| |—————————— /N | e Switch on and off >Off-Mode by
O:) pressing < W 55q OK
v A P.on continuous operation of circulating
pump
P.off circulating pump is linked to
Start/Stop
2 COMFIGURATION 2 COMFIGURATION ActVar - actuating variable
O -Mode F. ooff| || TTToTTTTTTT T . .
*fActllar control Retlizr # control ):( Possible parameters: control, Eprog, serial
=TimesDate | b/ —/——————7== . ,
= > @ Set desired parameters with
oK 4 W and OK |
vV a @® Programming of variables for the
parameters > serial < or > EPROG < is
only accepted, if the unit is in Start
mode
5 COMFIGURATION Time, Date, Year see next page
“Hctllar cortrol
+TimesDate
wlanduade endlish
v A
2 COMFIGURATION 2 KOMFIGURATION Language
*Time-<Date | || TT777TTTTTC P ) .
+Landuade enalish Landuade sendlish ):( Possible parameters: deutsch/english
*Unit e I , ,
> o Set desired parameters with
OK 4 W and OK .
W A
2 COMFIGEURATION 2 KOMFIGURATION Unit
& anduade endlish ST )
+Unit " tas _pI{ |Possible parameters: °C/°F
w=Prodran bupe time . .
> o Set desired parameters with
oK 4 W and OK .
W A
2 COMFIGURATION 2 KOHFIGURATION Program type
it s T . .
sProdran bupe  bime Frodgram ture & *—-lme):( Possible parameters: time/grad
*Reset | L/
> e Set desired parameters with
oK 4 W and OK .
W A

W www.calcert.com
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Level 2 Parameter level
2 COMFIGURATION P COMFIGURATION Reset
“Prodeamn tupe Lime ;“; “““““““ i/
éﬁffff______________ resele oo /1n | ® Return to factory settings by pressing
OK
= || 2 CONFIGURATION
OK || —m= mermmemmemem e eme——
Reset!: Runhind. .. ® >Reset?< r.eturns all set values to the
v a0 | e 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.
Level 2 Level 3 Parameter/Value
2 COMFIGURATION Possible parameters:
“ActUar control Time >hour:min
*TimesDate Date >Day:Mon
wlanduade endlish
> Year
oK e Succesively set time, date and year

3 SET TIME<DRTE . . .
___________________ using the numeric keypad and confirm

Sl mie 11:58 9 H
D;B.M-:nnl 7. a7 OK by pressing OK .
3 SET TIME-DATE
a4 v hiour s min 11:58 ),
------------------- I
3 SET TIME<DATE )
hourtmin 11:58 > Example:
lEw, Mo av.av -—
"r":ar‘- I 2@EEe | OK 1 1 ' 5 0 0K
“@ v 3 SET TIME-DATE
I SET TIME-DATE e S
Daw. Mon 7. @7 baw.Mon H7.E7 B
S 26@3 | P !
CURREMT: 1z2:@5:16 | OK
@ = 3 SET TIME-DATE
= ADETE | || TTTTTTTTTTTTTTTTT T
Sv;EI TIME-DATE SEED Year zaEEs N/
SCURREWT:  12:@5:16| " |l —-=====—=—=—=————-- AN
___________________ oK
Only the actual time is displayed.
% SET TIME<DATE
CURRENT:  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 unitis operated in a different time zone, the clock can be
adjusted in this menu.

@® Change summer/winter time in this menu

56

1.888.610.7664 ws www.calcert.com sales@calcert.com



HL

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

FEoas == mmer| Superordinated data system.
'}iﬂt-n’:*‘-- 27 ‘33“? In the header of the VFD COMFORT-DISPLAY, an “R” illuminates. It
[mini=] H r . . . .
Cambrol P indicates that remote control mode is active.
RS485 25, @0 o
IntAct 27.80° € The selected setting is shown on the LCD DIALOG-DISPLAY.
Fomer : 15
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.
(D Check the interface parameters of both interfaces (circulator and PC)
and make sure they match.
(Refer to 12.1. Setup for remote control page 93)
9.4.2. Keypad control or setpoint setting via the analog input

Factory setting: off

£ 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.

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.

Setpointl:s  152.88°C
IntHct 15
Fower : 186 %
Control intern
Ft.i@a 55.806°C
IntHct I T 1 Ll
Fower : 15
Control external
Erprod o, Bas o
IntAct 2.4 C
Fower : E=1 5 e
Control internal
2 COMFIGURATION

+Remote of
Sebtroint ext  Eprog
Autostart of
QfF-Mode Fo of

=B REFT Errod
TimesTate

1.888.610.7664

Important:

@ Connect the external voltage or current source or a programmer to
the circulator via the socket REG+E-PROG (see page 83).
In the menu >MENU Inputs/Outputs< set the parameter >Erog-
INPUT< and the input variables >Eprog-signal< (see page 83).

@® 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 COMFIGURATION on - Autostart on
ELetroint ext of f .
sAutostart af § off - Autostart off (Factory setting)
w0 —-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
2 COMEIGURATION Normally the circulating pump is switched via the start/stop signal.
“0utostart af However, if circulation should be maintained even in the -off- condition,
O -Mode Fo ooff
At Uar 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)
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9.4.5. ActVar - actuating variable

The variable (ACTuating VARIiable) corresponds to the extent to which
— —— the heater or cooling unit of the circulator is controlled. Heat or cold is
iﬂigjgff;‘ggg'q“?l"'g_ .¢¢|  applied to the bath according to this variable. If this happens with the
sAet g EEEEl control electronics of the circulator, called > control < in this particular
*Time-<Date case, the bath temperature is exactly heated and maintained constant at
the adjusted setpoint.

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

2 COMFIGURATION

Possible parameters:

Aot # control . : .
oEnTET  FERmmel control — The internal control electronics of the circulator controls the
heater and the connected cooling unit. Self-tuning is possible..
2 COMFIGURATION (factory setting)
e 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
Actlar # Errog 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
>Inputs/Outputs< (see page 83).

2 CONFIGURATIOM Note:
+Remote of f The E-Prog input can only be used either under menu item >Setpoint
setroint ext  EFroS  gyt< or under menu item > ActVar <.
Autostart of f
Off-Mode F. of f
Actliar ErFrodg
TimesDate

A 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 COMFIGURATION adjusted in this menu.

we i) cortrol . .
oy NS ® Change summer/winter time in this menu
L antuade endlish

9.4.7. Language

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

2 COMFIGURATION
“TimesDate

+Landuade endliszh .
wlinit | Possible parameters:
deutsch/english
9.4.8. Unit
Temperature values can be displayed in °C or °F.
P COMFIGURATION With this change, all adjusted temperature values are converted and
*Lansuade gndlish displayed in the new unit.
+lnit =B play
*Frogram tdF Zeit Possible parameters:

°C (factory setting)

°F
9.4.9. Program type
= eOME TEURET IOH A program can be created with the parameters time or gradient.
wl]mit ap . )
+Prodram Lue time Possible parameters:
_zm time (factory setting)

Grd (Gradient) [°/t] = [*/min]

9.4.10. Reset

2 CONEIGURATION A Reset will return all values to factory setting except for date and time.
Lpooseam bseo LINEL () AReset can be effected in the >OFF< mode only.
60
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9.5. Control

MENU>

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
2 COMTROL 2 COMTROL
+Control Tarse intern +Coptrol Tare sxhberns
=helfluning alwads woaelftuning alwags
Danamic aperino CoSreed B, G
HE 1.8k HE H. Tk
Tr 1868 Tr Tz
T L Tu S58=
——————————————————— AP -]

@ For external temperature control and measurement connect a Pt100

1 MAIH MEHLU

+*Control

s Configuration

= Interface serial

external sensor to the socket at the rear of the circulator.

® Press the b key if a parameter is to be retained. (prior to OK)

OK N7
Level 2 Parameter-Level
= dabible e Switch over control type by pressing
#*ControlTore  intern||| 2 codMTROL & S Vv and ©K
=Selftuning alwaws ||| e
ControlTere ginterniyvs | @
Lo L I ———— 71N
v e or Possible parameters: intern/extern
2 COMTROL ) ,
------------------- @® The control type can be adjusted in the
[w] - & 1.
Pelierel JE26 LSSl -OFF- mode only.
2 COMTROL @® The parameter flashes, switch by pressing
“ControlTare  intern h W
+Selftuning alwawss|||2 coMTROL and OK
wDunamnic e = 1 .
Selftuning  aluaws g, | POSSible parameters: off/once/always.
2| o <

WV A

Control Type internal

Parameter-Level

2 COMTROL @® The parameter flashes, switch by pressing
sbanamic | eeris| |[2 CONTROL A ¥ ang K
+HE T 8
: S| Denamic sreric |\, | Possible parameters: aperio/normal
________________ A AY
oK @ This parameter affects the temperature
WV A sequence in case of internal control.
61
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Control Type internal

Parameter-Level

2oL oo ® The value flashes. Set by using the numeric
eV ’ 1.0 | || 2 COMTROL keypad and confirm by pressing ©OK .
=Th 188s A
S e y1{ |Example: 1 = 0 ox
OK
v o Setting range: 0.1 ... 99.9 K
£, CONTRAL _ ® The value flashes. Set by using the numeric
+Th ima= | || 2 COMTROL keypad and confirm by pressing ©OK .
T Tu == | T 1605
9 N7
gy In | Setting range: 3 ... 9999 s
h A
ETEDHTRGE— — ® The value flashes. Set by using the numeric
+Tw sz | || 2 COMTROL keypad and confirm by pressing OK .
> Tw NV _
P i In | Setting range: 0 ... 999 s
Control Type external | Parameter-Level
fSL?EIEEE{hg R e The value flashes. Set by using the numeric
sCoSreed G.@ ||| 2 COMTROL keypad and confirm by pressing ©OK .
- HE T A
|| boseeed 4.8 31{ | Example: 0 = 0 o
OK
WV A Setting range: 0.0 ... 5.0
fcfgglsgL - ® The value flashes. Set by using the numeric
eV g7k | | |2 CoOMTROL keypad and confirm by pressing OK .
w T s e 7T o
9 N/
e In | Setting range: 0.1 ... 99.9 K
h A
fﬁED“TRGE— _— ® The value flashes. Set by using the numeric
+Th 72@= | || 2 COMTROL keypad and confirm by pressing ©OK .
= I 5“_'; Tn 726\ |, .
g IN | Setting range: 3 ... 9999 s
h A
ETEDHTRBL — ® The value flashes. Set by using the numeric
Ty "5s5= ||| 2 coMTROL keypad and confirm by pressing ©OK .
= HEL - S 1
9 Tus S55= \l/ .
gy In | Setting range: 0 ... 999 s
h A
ETEDHTRGE— . ® The value flashes. Set by using the numeric
== s ap | || 2 COMTROL keypad and confirm by pressing ©OK .
___________________ P 2. 9K
> N .
gy In | Setting range: 0.1 ... 99.9 K
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9.5.1. Control internal/external
'-“:F @ The control type can be adjusted in the -OFF- mode only.
L |
5 5000 Possibl ters:
I 24YBY ossible parameters:
intern internal temperature control
extern external temperature control with external Pt100 sensor

IMPORTANT:
Additional measures for external temperature control.

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

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

® 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.

A 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 1.5m
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 9K 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.

Factory setting: APER (aperiodic)

Possible parameters:

normal Allows for reaching the setpoint faster — with
setpoint change or ramp function — but
I I I T ' ' > overshooting of up to 5 % is possible.

aperio Ramp function: the increase of temperature
occurs temporally offset and achieves the target
°cA _——normal temperature without overshooting.
] i temp. stability ) Setpoint change: The temperature increases at
’ the same rate, the target temperature is achieved

i ; ..
= //’ aperiodic without overshooting.
1 temperature ramp @® With both settings constant temperature is achieved
/ : : : : : : > after approximately the same time.
t
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9.5.4. CoSpeed - extern

°C A
NS
/ -,

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

Ext. temperature 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.

7 ~=====- Setpoint 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.
9.5.5. Control parameters - internal/external

Setting range:
internal/external
0.1...999K

Setting range:
internal/external
3...9999 s

Setting range:
internal/external
0..999s

Setting range:
0.1...99.9K

1.888.610.7664

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.

Proportional range >Xp<

The proportional range is the temperature range below the setpoint
temperature value in which the control circuit reduces the heating power
from 100% to 0%.

Resetting time >Tn< (Integral component)

Compensation of the remaining control deviation due to proportional
control. An insufficient resetting time may cause instabilities to occur. An
excessive resetting time will unnecessarily prolong compensation of the
control difference.

Lead time >Tv< (Differential component)

The differential component reduces the control settling time. An
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.

Proportional range >Xpu<

The proportional range Xpu of the cascaded controller is only needed for
external control.

65

W www.calcert.com sales@calcert.com



Menu functions

Optimization instructions for the PID control parameters:

optimum setting

The heat-up curve reveals inappropriate control
settings.

Inappropriate settings may produce the following heat-up curves:

CA ___
T T T T T T ’[>
Xp too low
cA
| | | | | | t>
Xp too high or Tv too high
cA
T T T T T T t>
66
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9.6. Serial Interface

Factory settings:
4800 Baud
even
hardware handshake

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.
MENU RS232 RS485
2 IMTERFHCE SERIAL 2 IMTERFHCE SERIAL
i GESH MRS —. o |
“Control ) +Tupe RS232 +Ture RS425
+Interface ;er1al *EBaudrate 480E =Eaudrate 4586
=HTCalibration Faritg SUE Farity Y
Handzhake Fardu Handshake bardu
ok y T Adress 5l
Level 2 Parameter-level ® Pressthe O key if a parameter is to be

retained. (prior to OK)

£ IMTERFACE SERIAL

*Ture R2ZEZ
wBaudrate 4866
OK >

WV A

2 IMTERFACE SERIAL

“N1s

/1N

® The parameter flashes, switch by pressing
aH VWV 4 OK

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

£ IMTERFACE SERIAL

*Tupe Re232
*Baudrate 4866
*Farity ELIE

oK >
W A

2 IMTERFHCE SERIAL

A/

/1N

® The parameter flashes, switch by pressing

Possible parameters:
4800/9600/19200/38400

2 IMTERFACE SERIAL

*Baudrate 4306
+Faritg SLER
*Handshake hard

OK >
W A

2 IMTERFHCE SERIAL

Az

/1N

® The parameter flashes, switch by pressing
aH VWV 4 OK

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

2 IMTERFHACE SERIAL

*Parita ELER
*Handzshake hardu
OK >

1.888.610.7664

2 SERIELLES IMTERF.

Handshakes %

Ay

71N
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® The parameter flashes, switch by pressing
&S VWV 4 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

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.

ATC internal external

2 HTCalibration 2 HTCalibration

+hEnE ok intern +Lensor et ern
=otatus i =Status 1
Taps F-point Twrs Semoint
Tmrlalusl § xx.==x"0 Torllaluel & omx. ==
Callalusl § xx,x=xC CalUaluel ¥ wx, x|
Tmrlalue? & xx.=x"0 Tmrllalue? & oxx. x="
Callalus? 1 xmx,xx( CalUalueZ & wm, x|
Tmrlalued & xx.=x"0 Torllalued & mx. ="
Callalusld | xx.=x"C CalUalued & wx, 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
>ATCalibration< under menu item > CTEMP X <.

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

M B (INT) T

Example:
1-point calibration

EEEEE]

°C - g CT 1T  ATC (internal)

Z B (EXT)

e
T+ 1 = Original curve

CT TT7

ATC (external)

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

CT = Temperature on measuring point
TT = Temperature on circulator
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MENU>

1 MAIH MEHLU

aw Interface serial
+HTCalibration
wLimits

OK¢

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

Level 2

Parameter-Level

2 ATCalibration

2 ATCalibration

e The parameter flashes, switch by pressing

FSensor inters %fffff_______ifift? NI/ o VW g 9K
=Status Fic /1N
v a s ATbalibration
Sensor sxtern
2 ATCalibration 2 ATCalibration ® The parameter flashes, switch by
=Lensar intern ;;‘; ““““““““ pressing
*Status ric Latus HEE N1
T Z—-poipt || —— o /1N A v and OK
oK 3 or @® >no< Carry out an ATC calibration
£ ATCalibration @ >yes< return to standard operation after
status fic calibration.
Rty 43— |V
2 ATCalibration 2 ATCalibration e The parameter flashes, switch by pressing
*Status (L] CTTTTTT T T
*Ture s-roint||| Toe _ loeintay A ¥ and oK
=Tmpllalusl & s, ux®C /1N
OK 2 ATCalibration
> Tome T it ® A >1-point<, >2-point< or >3-point<
4 il i n ] ; . - .
= coink calibration can be carried out.
WV A 2 ATCalibration
Turs I-rFoint
2 ATCalibration The value >TmpValue< is only indicated
=T E-Point
+Tmrllaluel & 28.88°C|||2 ATCalibration
=Lallaluel ¢ PR.7E°C oo .
Tmetlaluel & wx.xw®C 5 @ In addition the measured temperature
oK > value >CalValue X< is saved during the
next step.
W A P
ETﬂTgai ihrl‘ati':zr‘- ® The value flashes. Set by using the
mEllaluel & o, =0 ; - ;
3CalUaluel : sx. wx"C||[2 ATCalibration numeric keypad and confirm by pressing
*Tmrllalue? | wx.x=x"C TToTmTTTmTTT T oK .
Callaluel & =xaxx"CN),
OK g |l =====mmmmmmmemmmoes 71\

@® If only a 1-point calibration is carried out, the following menu items are

not indicated anymore

1.888.610.7664
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2 ATCalibration The value >TmpValue< is only indicated
=Callaluel & owmwaxe®O .
2Tmerlalue? @ wx.wx®C|||2 ATCalibration @ In addition the measured temperature
rhalUaluez & xwaxx?CJ)| 00 T T et value >CalValue X< is saved during the
oK o |l =mmmmmmmmmm e ) next step.
W A
fTﬂTgaiih;atim ® The value flashes. Set by using the
mEllalues §om,met ; ; i
SCallaluss § e wetl||[2 ATCalibration numeric keypad and confirm by pressing
= Tmerlaluel & sx.xx®C T oK .
Calilalusz HamxTL Ny
o N A
v 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.
=Callalus? & owxx.xx"C .
+Tmerllaluel & ww,wx®C| |2 ATCalibration @ In addition the measured temperature
wlallalued @ s xx®Cl || 0 o T . e value >CalValue X< is saved during the
e e 9 next step..
W A
2 ATCalibration ® The value flashes. Set by using the
e e e R numeric keypad and confirm by pressin
sCalllaluel ¢ ww,w=xtC|||2 ATCalibration o yp y P g
___________________ Callalueld & xx.=x"C), -
OK o | —mrmmmmmmmmmmmmnees I\
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9.7.1. ATC Fiihler - intern/extern

2 ATCalibration
+Eensor intern
wStatus [ale]

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 HATCalibration

L enEor intern
+Status [yl=!
Rl ) J-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 -/ 3 point

2 ATCalibration

2 ATCalibration

2 HATCalibration

1.888.610.7664
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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<.

\\V4
(value flashes 71v)
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9.7.4. Example: 3-point calibration for internal control

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

*Lontrol Tere  intern 2 OCOMTROL
Fhelftuning Slere I e

ok 3 | omreilmEginten il 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
Setrointl: BEE.EE°C 8 0 ) ) OK
IntAct @ 24.64°C Press the keys and and confirm by pressing .
Fouwer : (S
Control @ internal e 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.

MENU 4. Calibration

iI[iEiiFgfguser*ial @ Pressthe =) key if a parameter is to be retained. (prior to OK)
:Emi‘,}f"a“m" ® <D Setting is required only for the first calibration point.

OK N7
Level 2 Parameter-Level

2 ATCalibration 2 ATCalibration Set sensor: >intern<.
_};;;;;;'“"";;;;;; Sepmar internl, e The parameter flashes, switch by
wStatus el [ e n pressing < W 55q OK
W A OK > Q:D

2 ATCalibration 2 ATCalibration Set to >no<

e, s |l ——————————————— .
é{gfj; 1 E;; Status no gy e The parameter flashes, switch by
* ToFe e L " pressing <« W 55q OK
W A Ky \OX

P ATCalibration 2 ATCalibration A >3-point< calibration is carried out.
=Ltatus ma| || T .

2 Tore 2 roint Tupe I-raint g, e The parameter flashes, switch by
wTmellaluel § oww,uwtQ) | mmmmmEEe N pressing A VW 4 OK
W A OK > Q:D
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2 ATCalibration

= Tupe A-Point
*Tmrllalusel & 26,66°C
=lallaluel & P9.7E°C
OK >
W A
2 ATCalibration
=Tmrllaluel & S0, 86°0C
*allalusel & PR,.7E°C
= Tmrllalue2 128,860
OK >

h Al N

2 ATCalibration

2 ATCalibration

NI/

(A

The value >TmpValue< is only indicated.

@ In addition the measured temperature
value >CalValue X< is saved during the
next step.

e The value flashes. Set by using the
numeric keypad and confirm by pressing
OK .

Return to 2. Set working temperature value: 120.00 °C

£ HTCalibration

=CalUalusl @ 72.70°C
+*Tmrllalus? §126,88°0C
*LalUalue? $119.36°C

OK >
W A

2 ATCalibration

5

The value >TmpValue< is only indicated.

@ In addition the measured temperature
value >CalValue X< is saved during the
next step.

£ HTCalibration

=Tmerllaluse? 126.6806°0C
+alUalue? s119.58°C
*Tmellalueld 166, 686°C

OK >
W A

2 ATCalibration

CalllalusZ 1119,36°C

¥

(A

e The value flashes. Set by using the
numeric keypad and confirm by pressing
OK .

Return to 2. Set working temperature value: 160.00 °C

2 ATCalibration

=Callaluez 119,360
*Tmrllalued 186, 66°C
*LalUalused $1159,368°C

OK >
W A

2 ATCalibration

Tmellalusd §1e6,868°0C

5

The value >TmpValue< is only indicated.

@® In addition the measured temperature
value >CalValue X< is saved during the
next step.

2 ATCalibration
=Tmellalused 166, 868° 0
*allalued $159.368°C

2 FATCalibration

N/

[AY

e The value flashes. Set by using the
numeric keypad and confirm by pressing
OK .

5. Return to standard operation

£ HTCalibration

= Sensor intern
+Status Fic
 Ture S-point

ok >

2 ATCalibration

A
71N

Set >YES< after calibration.

(Standard operation)

e The parameter flashes, switch by
pressing < W 55q OK

1.888.610.7664
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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
+SetMan Iaa, aE" #SetMan SaE., BEt
=hetiin —Sd, 890 =hetiin LT
Hest i rdiax lay He st i nabax 1EEs
Cool ingbax {5k CoolingMax 5k
——————————————————— Irtiax @B, BEt o
Intiin =, SeE
Uerper band SEEk
Lower band EEER
MENU N7
1 MAIN MEMU @® Press the D key if a parameter is to be retained. (prior to OK).
w0TCalibration
+limits
= InputssOutputs
OK N7
Level 2 Parameter-level
2 LIMITS
*SetMax IEE.ea°C| || 2 LIMITS ® The parameter flashes. Set by using the
= : _|; . l:_‘ -] ": ___________________ H H H
*Setiin 24,9970 etMax 308.00°C ngrerlc keypad and confirm by pressing
W A OK > [N .
2 LIMITS
St Man SEg, 88c o )
#SetMin 94, 99° 0| || 2 LIMITS ® The parameter flashes. Set by using the
e o ; b0 I I ; ; i
Heat indMax 186 Settiin  -34.39°0\, ngrlperlc keypad and confirm by pressing
W A OK > A .
2 LIMITS
LetiMin =G, SR )
*Heat inaklax 1@@s | |2 LIMITS ® The parameter flashes. Set by using the
e ] 0 1 ; ; ;
CoolingMax ] Heat inaHax 1ea% ngrenc keypad and confirm by pressing
WV A oK 3 N .
2 LIMITS
*Heat indiasx 1aas )
+Coolinabax i@@s| |2 LIMITS ® The parameter flashes. Set by using the
e T e EE, @@ | || oo . . .
Irtrax SRl ool inaax By, ngrlyerlc keypad and confirm by pressing
W A oK > I .
74
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2 LIMITS z LIMITS
ool ingMax 5k TTooTTTTTTTLooT T '
+Irt e IeE. 8800 dueirs =88.88°C 1/ | @ The parameter flashes. Set by using the
Iy —94.99°C " numeric keypad and confirm by pressing
- oK .
A OK >
Z LIMITS z LIMITS
A IntMax e, aa"C TToTTTTTTTTILTTIT T _
*IntHin -94,99°C Intiin —94.9%°C N1, | @  The parameter flashes. Set by using the
e e il " numeric keypad and confirm by pressing
- oK .
. OK >
Z LIMITS Z LIMITS
IntMin e T o el 1 1 o .
+Uprer band ZREK Lrpee szt ol M7 e The parameter flashes. Set by using the
S T NI 288K : numeric keypad and confirm by pressing
- oK .
. OK >
2 LInMIT: Z LIMITS
“Uprper band ZEAK S T .
sLower band 2Bk Lowse band 288K, | @ The parameter flashes. Set by using the
"""""""""" "™ | numeric keypad and confirm by pressing
- oK .
N OK >

9.8.1.

Limits for internal control and external control

Set Max/Min— Maximum and minimum setpoint
Restriction of the adjustable temperature range.

The limitation of the operating temperature range effects the temperature
setting in the menu with the key

Only setting of working temperatures which lie within the determined limits

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

The heating and cooling capacity of the unit are adjustable. 100 %
corresponds to the technical specification of the equipment.

1.888.610.7664

W www.calcert.com

0to 100 % in 1 % steps
0to 100 % in 1 % steps

2 LIMITS
SetMax J@a, aec
2 LIMITS
SetMin =94, 99 |S pOSSIbIe
2 LIMITS
HeatingMasx laes

Setting range:
2 LIMITS .
------------------- Heating Max —
CoolingMax 5] Cooling Max —
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9.8.2. Limits for external control

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

2 LIMITS
Imtias Iag, et c
""""""""""""""""""" Setting range: -94,9 °C ... +300,0 °C

= Blioe The limits IntMax and IntMin are only active in external control. IntMax
InkMin —o4, a9 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.
—/i/_ e M Prevents an undesired alarm shutdown by the excess temperature
> SAFETMP < 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:
2 LIMITS The band limitation is active during external control. Varied, practice-
Urrer band — oriented setting are feasible for heat-up and cool-down phases.
___________________ Setting range: 0 °C ... 200 °C
2 LIMITS
Lowsr band 288k 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.

°C Sense of a band limitation:

200

Internal bath M Protection of objects and samples
by gentle temperature control
M Protection of e.g. glass reactors
from thermal shock.

external system
150

100
75
50
25

BAND HIGH BAND LOW

10 20 30 40 50 60 10 20 30 40 50 60 10 [min] t
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9.9. Analog inputs/outputs

ALARM STAND-BY REG+
E-PROG

HSU=-0UT C-Fulsze

wChanl | HotInt
Chiar | TS
Charnd | Setroint
EFROG | Setpoint
Ewt, StEw iractiv
Hlarmbut | ShclBa
MENU )

1 MAIH HMENU

alimits

+InFuts-Outruts

@ In order to use the analog inputs and outputs, the circulator must be
equipped with the electronic module, which is available as option.
Order No. 8 900 100 Electronic module

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.

€ If the electronic module is not installed, this menu can be used only to
switch the control of the solenoid valve (SV).

SV-Output Control connector (14) 230 V max. 1.25 A

Channel 1 voltage output for recorder (V)
Channel 2 voltage output for recorder (V))
Channel 3 current output for recorder (mA)
EPROG external programmer input
External standby Standby input

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

NOTE:
Channel 2 is pre-configured for the connection of an HST Booster Heater.

@ Press the 5 key if a parameter is to be retained. (prior to OK)

OK v
Level 2 Parameter-Level
2 IHPUTS-0UTPUTS 2 INPUTS-OUTPUTS Control output (14) 230 V max. 1,25 A:
#SU-0UT C-Fulse ||| SU-0UT % C-Fulsely,
wChanl [ Actlint ) —=oommmmmmmmmmmemes /1IN | Possible parameters:

2 |or C-Pulse, Backflow, Refill
2 INPUTS- OUTPUTS
D | e e The parameter flashes, switch by pressing

1.888.610.7664
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Level 2 Level 3 Parameter-level
Z Chanrell Define the output value for channel 1
= INFUTS-OUTFUTS ||| .- -~ -~ Possible parameters:
- Sluteut Hot Int .
* SU-0UT C-Pulze |||y a0 - —aa. == | | Actint, ActExt, Power, Setpoint
+Chani l HotInt 1|_-:~1L| p 4";1@ r_:;.‘Eﬂ o
= Chand | Fouer e emZ = | @ The parameter flashes, switch by pressing
O? 2 Channell i ’ and OK
- +Outrut HotInt 9 3 Charnnell
R P L g —a9,98°C | OK || e
v 4 Outrut #  PfctInt
Select the scale for channel 1.
W A 3 Channell .
SpopEnne S, e The value flashes. Set by using the
i) = =59, 58" C > numeric keypad and confirm by pressing
i@y = 46, Bac C| OK OK
v A '
3 Channell
il = ~3E, @0,
““““““““““ 1\
® The value flashes. Set by using the
3 Channell numeric keypad and confirm by pressing
1) = -89, 960 oK
s1G4 = 4@@.@e°C| " :
___________________ OK
3 Channell
tay = B8, BE° 0\,
““““““““““ [AY
T Chanrel? Define the output value for channel 2.
S OIHPUTS0UTPUTS _}a;;;;; ________ ;;;;; Possible parameters:
*Chanl | ActInt | |w @i - g.mm x| |Actint, ActExt, Power, Setpoint
*Chanz i Fower ) < TR
* Chand | Setroint E;E________E;?ﬂ__- ® The parameter flashes, switch by pressing
0:) 3 Kanal2 A V¥ ng K
-w +Outrut Fouer 9 3 Ch elZ
A L) = la_Eﬂa | OK —--fTT _____________
v A Outrut % Fowar |z
______________ 1\
Select the scale for channel 2.
3 Channel? .
&bt et ® The value flashes. Set by using the
>EU E B.88 X > numeric keypad and confirm by pressing
i@y = igg, 80 x| OK
OK .
v A
3 ChannelZ
L = B.BE KNy
_____________ A
® The value flashes. Set by using the
I ChannelZ numeric keypad and confirm by pressing
=G = B.88 X
s1Gl = leo.en x| " Y -
___________________ OK
3 Channel2
18U = 188,88 X\,
““““““““““ (A
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Level 2 Level 3 Parameter-level
T Chanrell Define the output value for channel 3
K7 coommmmmmmm T T | | Possibl rameters:
e el +0uteut Seteoint ossible parameters .
Chanz Fomee w Ami - -G, aEE Actlnt, ActEXt, Power, Setpomt
*Chan3 | Setrpoint SEmA = 4&1@ ;}@na ) ]
*ERPROG | Sstroint Begian a--onn | ®  1he parameter flashes, switch by pressing
9 ——————————————————— A v and OK
OK
3 Channel3
W A S
0t Fut Setrpoint 9 -
vimd = -9, 9°c| OK || 3 Channell
WV A Outrut % Setroint|y\gy
— - i A
Select the scale for channel 3.
3 Ch 13 .
ST e e The value flashes. Set by using the
+EmH = -39, 9870 > numeric keypad and confirm by pressing
w2EmA = 488, Ba° | OK
OK .
W A
3 Channell
GmA = —99, 9EU 0\,
— - “UN
® The value flashes. Set by using the
3 Channell numeric keypad and confirm by pressing
“EnE = -9, 9E° OK
S20mf : 400.60°C| "D .
*Redion B-28mH | OK
3 ChannelX
W A = = =
S2EmA = 488, BECC )\,
— - TN
Possible parameters: 0-20 mA, 4-20 mA
I Channell ° i i
el e The parameter flashes, switch by pressing
+Redion B-28mA O:) A W 4 0K
3 Channel3 3 Channel3
Regdion % @-Z6mA \|,| Redion %  4-Z6mA
—— - FIN| T ————————
T ERROG Possible parameters:
------------------- Setpoint, variable, flow rate, pressure
+IrnFut Setroint ] ]
2 INPUTS-OUTRUTS Signal Uoltass| |® The parameter flashes, switch by pressing
Chand | Setroint L Ualue =99, 380 VU 4 oK
SEPROB | Seteoint|| H Uslue  488.98°C and
- . . - = B e nene B
Ext.StBu ihactiv|| Setroint & —oooot Lo Em oo
= - P —
OK % EPROG IrFut F Sebtroint |y,
------------------- — - AR
WV A +InFut Seteoint| " I EFROG
Signal Uoltage | OK _— - -
W A InPut # Uariable
3 EPROG
InFut # Flowrate
3 EPROG
IrEut ¥ Pressure
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Level 2 Level 3 Parameter-level
Possible parameters: voltage, current
| EPRNG etroint e The parameter flashes, switch by pressing
sSignal Unltage | "9 A W 4 0K
L Uslus  -99.9§°C] OK
v e 3 EFROG
Signal % Uoltagef\)s
_______________ [AY
3 EPROG
Signal ¥ Current
® The value flashes. Set by using the
3 EFROG numeric keypad and confirm by pressing
Signal Uoltads OK
s Yzlue  -99.98°C " :
H Uslus  4@8.68°C) OK
3 EFROG
a0 || e
L Malue  —32.96°C ),
"""""""""" 1\
® The value flashes Set by using the numeric
3 EPROG keypad and confirm by pressing ©OK .
L Uslus  -99.9G°9C
sH Uslue  400.92°C| P |[3 crron
Setroint @ —ww.ww®C| OK (/% 7777
w5 A H Walue dB8E. 88°C i\,
“““““““““““ 1\
W A @® The value >setpoint< is only indicated.
3 EFROG
HUslue  4om.ooc| o < EPROG
i g |
5 THPUTS-OUTPUTS (Parameter Level) Possible parameters: inactive, active
EFROG Setroint = . . .
JExtoStBy | inacti| ||2IVPUTS/OUTRUTS * The parameter flashes, switch by pressing
Alarmiut. | StodBe | || #Ext.StBy #  activ|yy & VWV .4 oK
B e /1N
OK ||z [NPUTS-OUTFUTS
v A sExt.StEw % inactiu
Possible parameters:
5 INPLUTS~OUTFLTS Alarm, Stand By, Alarm+ Stand By
+EIEP;E§$ | lhgfgéi‘: e The parameter flashes, switch by pressing
——————————————————— A v and OK
S L 3 ALARM OUTPUT
-}Ei.jggt.ic-n hg:zg;‘ O? +Function ¥ Alarm i)z
A st n
I ALARM OUTPUT
+Function % StdBw
RSy (| | =
I HLARM OUTPUT
+Function % Al+StdBy
80
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Level 2 Level 3 Parameter-level
Possible parameters: normal, inverse
3 ALARM OUTPUT ° i i
Sl e — The parameter flashes, switch by pressing
*TYPE normal O? 4 Vv and OK
3 ALARM QUTPUT
TYPE # 0 normal g
“““““““““““““““““““ TAAY
3 ALARM OUTPUT
TYFE ¥ invers
9.9.1. Control connector
Control connector (14):
SV-Out >Backflow< or >C-Pulse< or >Refill<
The control output (14) can be adapted to solenoid valves for different

tasks.

>Backflow< In the OFF condition, the control output (14) is not
powered.

See — Backflow safety device- on page 33

>C-Pulse< The control output (14) can be used to emit a cooling pulse.
For the pulsing period, the output is powered.
(only used with Heating Circulators)

>Refill< Control of a - Automatic Refill Device - (Accessories)

81
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9.9.2.

Outputs of the connector - REG+E-PROG

Outputs of the connector

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

Actint
ActExt
Power

internal actual temperature value (bath temperature)
external actual temperature value (external sensor)
periodic or intermittent heating or cooling

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

2. 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%).

3. The current output (channel 3) offers 2 ranges for selection:

0 to 20 mA or 4 to 20 mA

= 0utrut

&o

/

2@ =

Examples: *1al

3 Channell

ActInt
18.88°C
2i@.8a8° ¢

0K

AT=5K slope: 50 mV/°C

>3

PoooooDoOoODODOO0OOOOOGOaO
=
(o]
o

P O0O0O0DO0Do0DOO0O0O0o0o0Dooooaog
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lowest temperature value:
highest temperature value
Fig. shows 200 °C scaled to paper width

lowest temperature value:
highest temperature value:
Fig. shows 5 °C scaled to paper width
slope: 2000 mV/°C
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9.9.3. Input of the connector - REG+E-PROG

Menu >Configuration<
2 COMFIGURATION

*Ramote of f
+Setroint ext  Errod
1. [*HUtostart of f
2 COMFIGURATION
A0Ff-Mode Fa off
+HotUar Errod

2 |*=Time-Date
Menu >Inputs/Outputs<

2 IMPUTS-0UTPUTS

Chans | Setepoint
+EPROG | Flowrate
3. Ext.5tBwy inactiu

2 COMFIGURAT IOH

*Remnote of
Setroint ext  Eprod
Autostart of f
Of ¥ ~Mode F. ooff
Fotiiar Epprod
Timeslate

Example:

3 EPEOG

+InFut Setroint
Signal Current
L Ualus B, BE
H Ualue 88, 86° C
Setpoint ¢+ 50, 88°0

E-PROG - Input
Setting is necessary if

1. the Setpoint is to be set via an external voltage or current source or
programmer
For this, in the menu >Configuration<, first set the menu item
>Setpoint< to >Eprog<.

2. the heater variable should be controlled via an external control

pulse.
For this, in the menu >Configuration<, set the menu item >
ActVar.< to >Eprog<.

3. the signal of an external flow meter should be registered.

@ The E-Prog input can only be used either under menu item
>Setpoint< or under menu item > Actvar <.
If the input is occupied neither by >Setpoint< or > ActVar <, the
signal of a flow meter can be connected.

@ First set menu >Configuration<, then menu >Inputs/Outputs<.

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

“L Value” - Setting the LOW value: (See below 3)
First adjust and set the lowest voltage or current on the external
voltage or current source (e.g., 0 V or 0 mA).
Then after approx. 30 seconds, enter the corresponding
temperature value (e.g., 20.00°C).on the circulator by pressing the

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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Setpointls DB, BE° 0

Thbfct  : S dn @ Atter returning the LCD display to standard display by pressing the
Fauer g 8 key D, 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 :))

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

250 b o-mmmm g Wait approximately 30 seconds.

\ 2) Assign a lower temperature threshold value to this adjusted
00— -g=>\""""" /1A voltage/current value by pressing the appropriate keys on the
keypad of the instrument (Example A: 20 °C) and set by
pressing OK

300 —

150

e “H Value” - Setting the High value: (See below :))
1) Adjust and set the highest desired value on the voltage or
current source (Example A: 10 V).
o'y Wait approximately 30 seconds.
20 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-

1

©

©O) Example B in the diagram illustrates that the end point values
are freely selectable (e.g., 8 mA and 16 mA).

= EPROG Example out of diagram A:
*+InFut setroint | e Adjusting the voltage source for an output of 7.6 V!
Signal Uoltage

L Ualue 28,882 Line 5 of the LCD DIALOG-DISPLAY shows the externally set setpoint

EME;}.T:t . ?L:g Hgﬂ E value. The instrument calculates this value from the slope of the two
uuuuuuuuuuuuuuuuuuu specified end points (in example A, 7.6 V corresponds to an external
) N\ setpoint temperature of 152.0 °C).
setrpointl:  152.88°C)  After returning the LCD display to standard display by pressing 9, this
égf‘zf‘ '31'[13 E‘ value is displayed in line 1
Comtrol @ irtern| (Example: EPROG 152.00 °C).

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

3 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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9.9.4. External Stand-by input

Ext. StBy (External STAND-BY input)

2 IMPUTS-OUTRUTS

EFROG | Setrpoint
*Ext . SLEw inactiw
Hlarmiut | St
AK
2
0O @

1 3
STAND-BY
Setroint EA e I
IntHct : e
Fower : 15
Stand-Ba

AL TR TN
AR AT A Y

AL TR VAT
AN A

STAND-BY
Set. ¢ K. KK C
IntAct 3 i

Frogir. 82 Step: 2
ek ShandBuo sk

1.888.610.7664

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.g., 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 OK 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 “StandBy” 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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9.9.5. Alarm-output

2 IMPUTS-OUTPUTS Alarm output (10)
Ext.StBw inachtiuv .
»Alarndut | stdpw| (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 I ALARM OUTPUT I ALARM OUTPUT % ALARM OUTRUT
Funiction SeEER|l| e |
+THFE riormal TYFE ¥ miormal TYFE F inuvers
3 1 Meaning of the terms under menu item >Function< :
ALARM The circulator is in condition

I ALARM OUTPUT I ALARM OUTPUT

Function # StdBw +Fupction ¥ Hlarm
>StandBy< or >Alarm<

T F I _ il F C._

Lfr Lri

5 5400 HLHRM

T [ I~ mnc )

1 J4HARY cO0E 1Y

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

86

1.888.610.7664 ws www.calcert.com sales@calcert.com



HL

10. Troubleshooting guide/Error messages

i HF i Alarm with complete shutdown:
'U :4 If one of the following failures occur a complete, all-pole shutdown of the
8‘— H}E‘,, heater and circulating pump is effected.
=i 'ﬂt 71
Loord oo

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

Am» DISPLAY.
H HEE E Alarm without shutdown:

DN TN The code for the cause of alarm is indicated on the VFD COMFORT-
‘j’jﬁ}n’j = “‘ij'[ DISPLAY. The warning signal sounds in regular intervals. The messages
COIE Y appear every 10 seconds.

® Press the key OK to stop the signal
e Press 9% toindicate the help text in the LCD DIALOG-DISPLAY when

alarm messages appear.

Hl HREM The circulator is operated without bath fluid, or the liquid level is insufficient.
FOpE o Replenish the bath tank with the bath fluid.

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.

Low lisuid leuvel or
float brocken.
Check float and fill

cdivm!
HEE The float is defect (e. g., because damaged in transit). Repair by authorized
JULABO service personnel.
HLHRM During the self-test after switch-on a short-circuit is registered between pin 2

FOnE o7 and pin 4 of the control cable or the control cable is interrupted during
operation.

Reconnect the cable or eliminate the short-circuit.

Control cable of the
cooling machinse is
defective,

Ckeck connection!

WHRNING HLARM o Excess temperature warning

COIE - COOE [ !
= = Excess temperature alarm

chowse hidgh temFrera— .
bure Ualue. Warn-Type: Set to

Check limits! >Warning< or >Alarm<
| i}‘?}?fﬂf ME ’q!s_ HRM e Low temperature warning

¥ Ll ]
COmeE L COTme L or
Lofe d4 cOhe 44 Low temperature alarm.

Aotual temperature ‘

Fotual temperaturs
below low Lempera—
Lure value.

Check limits!

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

HI HEM The cable of the working temperature sensor is disconnected or short-

COpE 0§ circuited.

Internal working
sensar iz shorted or
interrurted.,

Call serwvice!
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Troubleshooting guide/Error messages

AL ARM Defect of the working or excess temperature sensor.
rOTE 05 The working temperature and excess temperature sensors report a
EHd H temperature difference of more than 35 K.

Sensor difference b,
working- and safebw-
temr. Check pums

stade and wiscositw!

HLHRM
E Other errors (I2C-BUS errors)
Lo d oo

Internal harduars
arrar,

Call zervice!

Hi ARM Error in A/D converter
IR i
Lo 1

Error in B
corverter of the
mEssuring swstem.
Call service!

Hi HEM Excess temperature sensor is defective.

conE Yy The safety temperature is below the working temperature setpoint. Set the
safety temperature to a higher value.

Temrsrature sxcesds
the adiusted safeba-
tenFerature.

Check adiustment!

HLHREM External control selected, but external Pt100 sensor is not connected or is
COonE oIS defective.

External ssnsor is
riot conneched o
brocken. Check the
external sensor!

i JING Cooling of the condenser is impaired. Clean the air-cooled condenser.
ronr A0 For a water-cooled condenser, check the flow rate and temperature of the
cooling water.

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

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.

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

WHRENING Excess temperature in the first-stage compressor.
LOTE £:

HPEEIR IT R Excess temperature in the second-stage compressor.
LOFE 24
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HL

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

¥ I L

LCOIE 25

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

[y i t 33

Internal safetw-—
temnFerature sensor
shorted-interrurbted,
Call service!

AL ARM
COIE 38

Ext. zensor ineub
without sig9nal but
setroint Prod9eammind
et to ext., PLIAG!

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

HARNING
COIE 4O

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”

CEWF&EEE:ETIDH The configuration of the circulator does not correspond to its present use.
0
COWFIRM BY Press 9K to automatically perform a one-time modification of the

PRESSING @ <0K>

configuration.
Then contact an authorized JULABO service center.

&

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.

Cooling machine: Mains circuit breakers (resettable) 16 A

Fuses:

The mains fuses on the rear of the unit may easily be replaced as shown at
left.
Circulator: Fine fuses (15)- T 1.25 A, 250 V~, D 5 x 20 mm

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

Only use fine fuses with a nominal value as specified.

Before exchanging the fuses, turn off the mains power switch and disconnect the
power plug from the mains socket!

Example:

Manufacturer Supplier Type Order-No.
Schurter Schurter G-fuse link SPT T16A 5x20mm No. 0001.2516
Wickmann Wickmann G-fuse link T1,25A 5x20 mm No. 19195
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Electrical connections

11. Electrical connections

A 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 ————— | N 2 U+
ext. Pt100 | | / Vo219 3 U-
ITT : ll \ = 4 -
| Fa '
i AN &
I : \ / 3774
L——=— < Look on
soldering side.
The shield of the connecting cable is electrically connected to the plug housing
and the sensor tube.
5 1 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 B

Pin 5 oV Signal GND
Pin 6 +5V (max. 50 mA)

Pin 8 A

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

m 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 o 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
8900 110 USB interface adapter cable

§>E/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 5 3 Pin Signal (only with attached JULABO equipment)
1 é) % 3 +24 V (I max. current 25 mA)
ov
Alarm relay

Reserved - do not use!
Cooling pulse

a ~r ON -~

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. 30 W/40 VA
3 1 Switching voltage max. 125 V~/-

Switching current max. 1A
ALARM
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Electrical connections

Stand-by input
(for external switch-off)

Pin assignment: Pin Signal
1 not connected
2 5V/DC
3 oV

Programmer input/temperature recorder output

3
2 4 Pin Signal
1 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 10 V/0 to 20 mA
5 Current output Channel 3 0 to 20 mA/4 to 20 mA

6 GND for Progammer oV

Control connectors (13, 14)

The control output (13) is not powered in the OFF condition.
An external pump motor can be connected.
Output voltage: 230 V~/max. 1.25 A

The control output (14) can be adapted to solenoid valves for different
tasks.
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12. Remote control

12.1. Setup for remote control

5 5000 01 1. Check the interface parameters for both interfaces (on the circulator and
O O PC) and make sure they match.
QSERIALS In the >Interface< menu, set the menu item >Type< to >RS232< or
>RS485<.
R 2. In the >Configuration< menu, set the menu item >Setpoint< to >RS232< or
—— RS485<.
,—’ >

-0FF - .

- cAAn 3. Connect both units with an interface cable.

J LTS

I 24bY

@ 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

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
(@D 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 (J; Hex: OD)

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

IN commands: retrieve parameters
OUT commands: set parameters
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Remote control

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 >Setpoint1< to 55.5 °C
OUT_SP_00 - 55.5.1

A032_OUT_SP_00  55.54
Command to retrieve the working temperature >Setpoint1<

IN_SP_00.1
A032_IN_SP_00.1

Response from the circulator:
55.5 LF
A032_55.51LF

Notice: 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

H OUT commands: Setting parameters or temperature values. H

Command Parameter Response of circulator
OUT_MODE_01 0 Use working temperature >Setpoint1<
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..10V
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_o01 XXX Set the desired maximum heating power (10% to 100%).

1.888.610.7664

Wy www.calcert.com

95

sales@calcert.com



Remote control

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

Command Parameter Response of circulator
VERSION None Version number of the software (V X.xx)
STATUS none Status message, error message (see page 98)
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.
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.
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Command Parameter Response of circulator
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 0Vto 10V

1=Current 0 mAto20 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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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.

1.888.610.7664

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 1°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.

13.

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
.F{::::::‘

ALARM STAND-BY REG+

©)

)
A

®
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e Turn off the unit with the mains switch and disconnect the
power plug.

e Remove the screws (A) and remove the dummy plate.

e 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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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 www.julabo.com\

EasyBlackBox.
e Installation is easy and is performed step by
step.

Please observe the instructions.

e Data read-out is possible in the conditions
B “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 (COMT1, ...... )
and the baud rate of the unit.
com o 46006aud = | 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 | Alarmspeicheralarms stored I Blackbox B
>Alarmspeicher/Alarms stored<,
= >Blackbox<
JULAEC TopTech Series ME
Vokags Supph 20 vl € see example
Barcode: 4294967295
Adjust Offset: 0,00
Bath: 4
Start Mode: Mormal
#k Bymp Stage ¥ . . . .
Pup Siage 1 e After pressing >Speichern/Saves<, a text file is
T e e R created. The program suggests a filename -
Hancbake: Herduare N >C:\model description and barcode no.<.
w TEMPERATURE SETPOINTS # Modifications are pOSSi ble.

Topical SetpointfSetpoint3: 61,00 C

Setpoint T1: 15,00 C Setpoint T2: 37.00 C Setpoint T3: 61,00 C ° E'mall thIS flle to SerVICe.de@lU'abocom,

*#k TEMPERATURE LIMITS *##* . .

Working Temperature Range: 349 C to 2000 JULABO's service department. JULABO is thus
SavepoliTenperanre: 90 : able to provide rapid support.

Temperature limits: Law limit: -99.90 <, High Limit: 105,00 C
Temperature limits reaktion: Warnung

Bandlimit Up: 200.00

Bandlimit Down: 200,00

Bad-InternMaz: 200.00

Rad-TrkarnMin: -0d4 an =

SpeichernfSave ‘ | HilFefHelp ‘ | Beenden)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.

To maintain the full cooling performance, clean the condenser from
time to time.

e Switch off the unit, disconnect mains power cable.
e Hold the venting grid, pull out and remove.

e Clean the ribbed condenser with a vacuum cleaner.
e 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.

e During transport the unit has to stand upright. Mark the packing
correspondingly.

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

e 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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