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1 INTRODUCTION

1.1 General information

Read this operating manual first to avoid malfunctions and any associated consequential 
damage!

This operating manual provides you with all the necessary information and instructions for:

– Setup

– Operation

– Mode of operation

– Malfunctions

– Troubleshooting

• Observe the included operating instructions for the control unit.

• Please observe the operating manuals for options in the Appendix.

• Please observe all separate operating manuals.

1.2 Finding your way around

Explanation of the signs and symbols used in this operating manual:

– Items in a list are indicated by a dash.

• Instructions are indicated by a dot.

 Cross-references are indicated by an arrow.

Warnings in this operating manual are explained by means of text and adjacent symbols.

DANGER

Failure to comply with these instructions could endanger people, other living 
creatures or the environment.

CAUTION

Failure to comply with these instructions could cause damage to the test system 
or test specimens.

NOTE

This is used to indicate additional helpful information.
1) option
2) not assigned
3) test systems from 600 ltr only
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1.3 Warranty

– The design of the test system as supplied by us must not be altered.

– The warranty shall be void if you fail to comply with the stipulations of this operating 
manual.

– The test system has been designed, manufactured and inspected before delivery with 
all due care in accordance with the EC directives as per enclosed declaration of 
conformity.

– The test system meets the standards for conducted and emitted interference specified 
in the declaration of conformity.

– The safety of the test system is ensured only if the necessary maintenance work is 
carried out by our service organisation or a customer service office authorised by us.

– The work listed in the maintenance schedules (Page 56) may only be performed by the 
persons specified there.

– Only genuine OEM parts may be used in maintenance and repair work.

– For translations the statements and specifications of the German operating manual are 
binding.

1.3.1 Intended use

The test system has been designed and constructed exclusively for temperature and 
climatic tests.

You can conduct tests to determine the effects of temperature and humidity on the material 
properties and reliability of a test specimen.

1.3.2 Inadmissible and improper use

DANGER

Inadmissible and improper use means, for example:

– Placing inflammable, explosive, toxic or corrosive substances inside or hazardously 
near the test system.

– Placing substances which become potentially hazardous when exposed to the 
temperature range of the test system in the test system or sufficiently close to it to 
represent a danger.

– Placing substances that could become explosive in contact with air inside or 
hazardously near the test system.

– Endangering living beings by allowing them into the test system

– Using the test system for heating or storing food

Exceptions are possible, provided the test system is equipped with the necessary safety 
devices1) (e.g. explosion protection).

A description of this supplementary equipment can be found in the Appendix.
1) option
2) not assigned
3) test systems from 600 ltr only
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1.4 Safety

DANGER

The following basic rules must be strictly observed. Failure to comply may present 
a danger to life and limb of the operating personnel or third parties, or result in the 
destruction of the test specimen or the test system.

• Do not remove any safety covers.

• Do not disable any safety devices.

• Do not tamper with any safety devices.

Such modifications can be especially dangerous for the operating personnel, since they 
may have no knowledge of the alteration and rely on the test system's safety.

1.4.1 Definition of a specialist technician

A specialist technician is a person who, due to his/her training and experience, is capable 
of avoiding potential hazards relating to electricity, the refrigerating unit or explosive 
atmospheres.
1) option
2) not assigned
3) test systems from 600 ltr only
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1.4.2 Safety instructions

– The system may only be operated by trained personnel.

– The user must compile appropriate operating guidelines based on this operating 
manual. These operating guidelines must take relevant local and plant-internal 
conditions and the language of the operating personnel into account.

– The user must ensure that all personnel working with the test system know and observe 
the safety instructions.

– Work on electrical equipment and the refrigerating unit must be performed by our 
service organisation or a specialist technician authorised by us. The necessary 
documentation is in the Service Manual and should only be used by these persons.

– EN 378-4 Annex D.6 specifies an annual inspection of the pressure control push switch. 
This may only be performed by our service organisation or a specialist technician 
authorised by us.

– The user must ensure that the directions regarding installation and operation of 
refrigerating units as per EN 378-1 chap. 4.2, EN 378-3 chap. 5 and Annex A, 
EN 378-4 chaps. 4, 5 and 6, and national directives (e.g. for Germany the Health and 
Safety at Work Regulations) are duly observed.

– According to EC Regulation 842/2006, you are obligated to have refrigeration and air 
conditioning equipment with a fill quantity of 3 kg and up of FC and HFC (e.g., R404A, 
R507 and R23) inspected for leaks by a certified person at least once a year, and with 
30 kg and up at least twice a year; this must be recorded in a logbook.

– Have the independently adjustable tmin / tmax temperature limiter checked annually. 
The actual value display of the temperature limiter must agree with the actual value in 
the test space, and the temperature limiter must be triggered when the limits are 
exceeded, as described in Chapter 5.8.2 (Page 42).

• First read the operating manual for the control unit.

• Keep the operating manuals near the test system.

• When setting up and operating the test system, observe the relevant applicable national 
laws, regulations and guidelines, in addition to the information in these operating 
instructions,.

• When introducing a test specimen having electrical wiring, the local and/or national 
safety rules must be observed. This especially applies with regard to equipotential 
bonding for leakage currents that may be caused by a test specimen. If leakage 
currents > 16 A are able to occur, you must provide an external equipotential bonding 
conductor for the test space.

• Make sure that heat-emitting test specimens are removed or switched off when the test 
system is switched off (fire hazard). The test space is only protected against excess 
temperature if the test system is switched on. 
 5.5.3 Heat-emitting test specimens (Page 38)

• Ensure that the separately adjustable tmin / tmax temperature limiter is set correctly for 
the material you are testing.

• Before closing the test space door, make sure that no one is inside the test space.
1) option
2) not assigned
3) test systems from 600 ltr only
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Service and maintenance

You must observe the following instructions when servicing and performing maintenance 
work:

• Bring test system to room temperature

• Set master switch to »O«

• Padlock the master switch against accidental activation

• Provide a safety clearance of at least 500 mm between test system and wall as an 
escape route in accordance with IEC 60364-729 (VDE 0100 Part 729)

• Take adequate precautions to prevent accidental closing of the test space door
 1.4.4 (Page 7)

• Do not use sharp tools for maintenance work

• Wear protective gloves

Using the entry ports

• Observe the safety regulations for electrical equipment, e.g. IEC 60364-4-41, 
VDE 0100 Part 410 and EN 60204 Part 1, as well as the applicable accident prevention 
regulations.

• Use only temperature- and climate-resistant cables.

• Use slotted sealing plugs to feed cables.  5.6 Sealing the entry ports (Page 39)

Refrigerants

The refrigerants used ( rating plate) belong to group A1 according to EN 378-1. They 
have low toxicity. They have no adverse effects on most people. They are not combustible 
and do not spread flame. Refrigerants are heavier than air and therefore build up on the 
floor.

• Should refrigerants be released, please notify our service organisation or a specialist 
technician authorised by us and make sure that the installation site is well ventilated.

• Observe the safety data sheets in the Service Manual.
1) option
2) not assigned
3) test systems from 600 ltr only
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1.4.3 Symbols

• Observe the safety symbols affixed to the system.

OPERATING MANUAL AND SAFETY INSTRUCTIONS

• Read the operating manual prior to startup!

• Observe the safety instructions during operation!

WARNING ABOUT DANGER AREAS

• Observe the danger warnings in the operating manual.

WARNING ABOUT DANGEROUS ELECTRICAL VOLTAGE

Work on this equipment may only be performed by a specialist electrician.

• Set the master switch to »O«!

PLUG CONNECTIONS

• Plug connections may only be made when the test system is switched off.

WARNING ABOUT HOT SURFACES

The air inside the test space and the parts it comes in contact with may be very hot.

• Wear protective clothing (safety gloves, face protection)!

WARNING ABOUT HAND INJURIES

The fins of the heat exchanger have sharp edges.

• Wear safety gloves!

PRESSURE COMPENSATION OPENING

• Make sure that the pressure compensation opening is open.
1) option
2) not assigned
3) test systems from 600 ltr only
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1.4.4 Safety devices

The test system is equipped with the following safety devices:

Test space door

– Safety catch on the test space door to prevent persons from being trapped

DANGER

Prior to performing work in the test space, take the following precautions to prevent 
persons from being trapped:

• Lock the safety catch (2) while the door is open (the catch must be in the horizontal 
position)

• Remove the key (5)

Fig. 1-1
Door lock

DANGER

Replace a defective door lock without delay!
1) option
2) not assigned
3) test systems from 600 ltr only
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Test system and test specimen protection

– Safety temperature limiter for protection against excess temperature in the test system 
(thermal safety class 1 in accordance with EN 60519-2, 2006)

– Independently adjustable temperature limiters tmin / tmax for protection against thermal 
overstressing of the test specimen 
(thermal safety class 2 in accordance with EN 60519-2, 2006)

– Software temperature limiter for protection against excess temperatures and subnormal 
temperatures in the test space

– Dry contact for disconnecting heat-emitting test specimens (protection against fire 
hazard)

– Thermostats for protection against excess temperature in compressor motors

High pressure in the refrigerating unit

– Pressure switch for protection against excessive overpressure in the refrigerating unit

DANGER

The safety devices only work when the test system is switched on.

The test system may be equipped with options. Descriptions of the options and the 
requisite safety instructions are provided in the Appendix.
1) option
2) not assigned
3) test systems from 600 ltr only
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2 DESCRIPTION OF THE TEST SYSTEM

2.1 Setup

 

Fig. 2-1
Test system

1 Test space 8 Temperature and humidity
measurement sensor

2 Test space door 9  Front flap

3 3.5“ control unit 10 Mechanical section

4 Entry port 11 Feet

5 Switchgear cabinet 12 Water reservoir

6 Master switch panel 13 Doors to supply section

7 Pressure compensation opening 14 Connector panel1)

12

3

13

6

7

9

10

11

12

4

5

8

14
1) option
2) not assigned
3) test systems from 600 ltr only
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2.2 Components and their function

 Fig. 2-1 Test system (Page 9)

2.2.1 Test space

The test space is made of high-gloss stainless steel, material No. 1.4301. Test specimens 
can be placed on the insert shelf or the perforated floor. 

The basin at the rear of the test space floor contains the humidification water.

2.2.2 Test space door with lock

The test space door secures the test space with a lockable latch. The door can optionally 
be equipped with a window.

2.2.3 Control unit

The 3.5“ control unit is built into the test space door.

The 8“ control unit1) is attached to the mounting bar. Optionally, the control unit can be 
mounted on the side of the test system.  Appendix: Attaching the 8" control unit to the 
side of the test system1)

All control and operating commands can be activated on the control unit by simply touching 
the respective function symbols.

2.2.4 Entry ports

The test system is equipped with entry ports at the right and left side. Cables and testing 
equipment can be passed through it into the test space.

2.2.5 Switchgear cabinet

The switchgear cabinet contains the system fuses, control modules and electrical 
components. Forced ventilation of the switchgear cabinet is effected by a built-in fan.

The controller design complies with EN 60204 Part 1.

2.2.6 Pressure compensation

A pressure compensation opening is located on top of the test system.

2.2.7 Front flap

Behind the front flap is a reservoir for humidification and psychrometric water.

2.2.8 Mechanical section

The mechanical section is accessible by removing the panels. The mechanical section 
contains the equipment necessary for producing the test conditions. A special key is 
supplied for the closing mechanism.

2.2.9 Feet

The test space is equipped with adjustable feet to enable sufficient ventilation of the 
mechanical section and to compensate uneven floors.
1) option
2) not assigned
3) test systems from 600 ltr only
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2.2.10 Temperature measurement sensors

The sensors used for temperature measurement are located in the test space, at the front, 
underneath the perforated floor.

2.2.11 Humidity measurement sensors and humidity measurement systems

The sensors used for humidity measurement are located in the test space, at the front, 
underneath the perforated floor.

The test system can be equipped as follows:

– with a psychrometric humidity measuring system

– with a psychrometric humidity measuring system and capacitive humidity measuring 
system1)

– with a capacitive humidity measuring system1)

Psychometric humidity measuring system

Fig. 2-2
Psychometric humidity measuring system humidity measurement sensor

1 Humidification sleeve

2 Drain tube

3 Humidity measurement sensor

4 Water supply tube

The humidity sensor's humidification sleeve is continuously wetted by a pump. 

Capacitive humidity measuring system1)

A description of the capacitive humidity measuring system can be found in the Appendix.
 Appendix: Additional humidity control with capacitive measuring system1)
1) option
2) not assigned
3) test systems from 600 ltr only
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2.2.12 Master switch panel

Fig. 2-3
Master switch panel
1) option
2) not assigned
3) test systems from 600 ltr only
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1 Independently adjustable temperature limiter  5.8.2 (Page 42)

2 Master switch

3 Socket-outlet1) for, e.g., notebook or measuring and recording device

4 Digital I/O1)  Appendix: Interfaces, 7 (Page 5)

5 Ethernet interface  Appendix: Interfaces, 1 (Page 1)

6 Dry contact for test specimen deactivation  Appendix: Interfaces, 8 (Page 6)

7 Independent measuring system for temperature and humidity measurement1) 
 Appendix: Interfaces, 5 (Page 4)

8 Pt 100 mobile temperature sensors1)

 Appendix: Temperature measurement sensors »Sensor 1«1) to »Sensor 4«1) and 

»control/measure«1)

9 USB interface  Appendix: Interfaces, 2 (Page 3)

10 Analogue I/O1)  Appendix: Interfaces, 6 (Page 5)

11 RS 232 Interface1)  Appendix: Interfaces, 3 (Page 3)

12 RS 485/RS 422 interface1)  Appendix: Interfaces, 4 (Page 4)

13 Not assigned

14 Temperature control sensor1) 

 Appendix: »control/measure« temperature control sensor1) or 

 Appendix: Temperature measurement sensors »Sensor 1«1) to »Sensor 4«1) and 

»control/measure«1)

15/16 Option1)

CAUTION

You can plug connecting cables only when the test system is switched off.
1) option
2) not assigned
3) test systems from 600 ltr only
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2.2.13 Connector panel1)

Fig. 2-4
Connector panel1)

1 Control unit power supply

2 Control unit connecting cable

CAUTION

You can plug connecting cables only when the test system is switched off.
1) option
2) not assigned
3) test systems from 600 ltr only
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3

3

3

0100 0150

approx. 990 ltr approx. 1540 ltr

770kg 880kg

0100 0150

150kg 150kg

50kg 50kg

100kg 100kg
ap3.fm 63837096 en 04.2010

TECHNICAL DATA

All data are average values of standard test systems at 25 °C ambient temperature, rated voltage 
 3.3 (Page 16), without test specimens and without options.

NOTE

The dimensions are specified in the installation plans.   Page 21

.1 General data

.2 Data for mechanical stress

Climatic test system VC3 0018 0034 0060

Test space volume approx. 190 ltr approx. 335 ltr approx. 600 ltr

Weight 420kg 490kg 610kg

Climatic test system VC3 0018 0034 0060

max. load with test specimen (distributed evenly over the surface)

Perforated floor 50kg 60kg 80kg

on each insert shelf 30kg 30kg 40kg

total shelf load 80kg 80kg 80kg
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3.3 Data for operation

Climatic test system VC3 0018 0034 0060 0100 0150

 bulb 2 x 24 V, 50W

ith  see declaration of conformity

Hz or 1/N / PE AC 254 V ± 10% 60 Hz1)

2.3 kW

10A

6A slow-blow

IP54

2 kWh / 24 h

1200W

500W
1) optio
n

2) not assigned
3) test syste

m
s from

 600 ltr only

Betriebsanleitung für Einfachklimaprüfschränke Klima3000 3,5" (8")
Kap3.fm 63837096 en 04.2010

4

Test space lighting1) Halogen

Emitted interference; interference immunity Standards complied w

Rated voltage 1/N / PE AC 230 V  10% 50

Rated power

Rated current

On-site fuse protection 1

Protection class of switchgear cabinet and control unit

Energy consumption at +23 °C / 50% RH 1

Heat dissipation of air-cooled test systems

max. Heat dissipation to surroundings

mean heat dissipation to surroundings
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3

3

0100 0150

0100 0150

0 to +90 °C 0 to +90 °C

0.5 K/min 0.4 K/min

0.2 K/min 0.2 K/min
ap3.fm 63837096 en 04.2010

.4 Noise measurement

Noise measurement per EN ISO 11201

.5 Data for temperature tests

Climatic test system VC3 0018 0034 0060

Sound pressure level approx.
Free-field measurement at a distance of 1 m from the front, 1.6 m in height.

46 dB(A)

Climatic test system VC3 0018 0034 0060

Temperature range -10 to +90 °C -10 to +90 °C -5 to +90 °C

Temperature deviation in time
at centre of useable space

0.1K to 0.5K

Temperature homogeneity in space
relative to the setpoint

  0.5K to 1K

Rate of temperature change (according to IEC 60068-3-5)

Heating 1 K/min 1 K/min 0.6 K/min

Cooling 0.3 K/min 0.3 K/min 0.3 K/min

max. heat compensation
in the range +20 °C to +50 °C

200 W
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3.6 Data for climatic tests

•  3.6.1 Humidity diagram (Page 19)

0060 0100 0150

20 ltr

emineralised

6 to 7

 to 20 µS/cm

1.5 ltr/24 h

10 to 90 °C

.6 to +89.5 °C

0 to 98 %RH

0.1K to 0.3K

0.5K to 1K

 % to  3 % RH
1) optio
n

2) not assigned
3) test syste

m
s from

 600 ltr only

Betriebsanleitung für Einfachklimaprüfschränke Klima3000 3,5" (8")
Kap3.fm 63837096 en 04.2010

4

Climatic test system VC3 0018 0034

Data for humidification system

Reservoir volume

Water quality d

pH value

Conductivity 5

Water consumption
at constant +40 °C, 75% RH

Temperature range 

Dew point range 2

Humidity range 1

Temperature deviation in time
at centre of useable space

 

Temperature homogeneity in space
based on setpoint, range > 20% RH



Humidity deviation in time
at centre of useable space

 1
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3.6.1 Humidity diagram

Depending on the equipment available, you can use the following humidity ranges: 

Fig. 3-1
Humidity range

A test space temperature in °C

B relative humidity in %

Range 1 Standard range for standard equipment

Range 2 Extended humidity range with psychrometric humidity measuring system 
and compressed air dryer1), dew points controlled up to -12 °C

Range 3 Extended humidity range with compressed air dryer1) and capacitive 
humidity measuring system1) (controlled dew points up to approx. -20 °C)
1) option
2) not assigned
3) test systems from 600 ltr only
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1) option
2) not assigned
3) test systems from 600 ltr only
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PREPARING FOR STARTUP Requirements for on-site installation
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4 PREPARING FOR STARTUP

4.1 Requirements for on-site installation

The test system can be operated in residential areas if it complies with standard 
EN 61000-6-3 for emitted interference  Declaration of conformity.

If, however, the declaration of conformity states emitted interference as per EN 61000-6-4, 
operation of the test system is restricted to industrial areas.

Ensure that the test system installation site meets the following requirements:

– Rooms must be dry and ventilated

– The room volume must be at least 2.5 m3 per kg of refrigerant.
(refrigerant  rating plate)

– If open flames or similarly hot surfaces are used at the installation site, adequate 
ventilation must be provided due to potential leaks and decomposition products caused 
by refrigerants.

– Max. fouling degree of 2 according to EN 50178

– Altitude max. 1000 m above mean sea level

– No direct sunlight

– Avoid installing in the vicinity of heat sources

– Permissible ambient temperature during operation: +10 °C to +35 °C

– Permissible storage temperature: -25 °C to +55 °C

– Relative humidity: 75 % max.

Requirements for the floor

– The floor must be able to bear the weight of the test system and the test specimen. 
 3.2 Data for mechanical stress (Page 15)

– The floor must be level and horizontal. Slight unevenness can be compensated by 
adjusting the feet.

Space requirements

• The space requirements are specified in the following installation plans.

CAUTION

Be sure to maintain the required distance from the wall per the installation plan.
1) option
2) not assigned
3) test systems from 600 ltr only
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Requirements for on-site installation PREPARING FOR STARTUP
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Fig. 4-1
Layout VC3 0018

 Entry port installed in basic version
R1: Ø 125 mm
L1: Ø 50 mm
R21) ..... additional installation position, right
L21) ..... additional installation position, left
D11)  installation position in the ceiling

1 Master switch panel
2 8“ control unit1)

3 3.5“ control unit
4 Connection for overflow/condensate drain
5 Electrical connection, cable length approx. 3.5 m
6 Door with window1)

10 Connection for demineralised water
13 Notch port1)

14 Connection for compressed air1)

# Useful width
$ Safety clearance according to VDE 100 Part 729
~ Overall dimensions
1) option
2) not assigned
3) test systems from 600 ltr only
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Fig. 4-2
Layout VC3 0034

 Entry port installed in basic version
R1: Ø 125 mm
L1: Ø 50 mm
R21) ..... additional installation position, right
L21) ..... additional installation position, left
D11)  installation position in the ceiling

1 Master switch panel
2 8“ control unit1)

3 3.5“ control unit
4 Connection for overflow/condensate drain
5 Electrical connection, cable length approx. 3.5 m
6 Door with window1)

10 Connection for demineralised water
13 Notch port1)

14 Connection for compressed air1)

# Useful width
$ Safety clearance according to VDE 100 Part 729
~ Overall dimensions
1) option
2) not assigned
3) test systems from 600 ltr only
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Requirements for on-site installation PREPARING FOR STARTUP

B
e

tr
ie

b
sa

nl
e

itu
n

g
 fü

r 
E

in
fa

ch
kl

im
a

pr
ü

fs
ch

rä
n

ke
 K

lim
a3

0
0

0 
3

,5
" 

(8
")

K
a

p
4

.fm
 6

38
3

7
09

6
 e

n
 0

4
.2

0
10
Fig. 4-3
Layout VC3 0060

 Entry port installed in basic version
R1: Ø 125 mm
L1: Ø 50 mm
R21) ..... additional installation position, right
L21) ..... additional installation position, left
D11)  installation position in the ceiling

1 Master switch panel
2 8“ control unit1)

3 3.5“ control unit
4 Connection for overflow/condensate drain
5 Electrical connection, cable length approx. 3.5 m
6 Door with window1)

10 Connection for demineralised water
13 Notch port1)

14 Connection for compressed air1)

# Useful width
$ Safety clearance according to VDE 100 Part 729
~ Overall dimensions
1) option
2) not assigned
3) test systems from 600 ltr only
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PREPARING FOR STARTUP Requirements for on-site installation
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Fig. 4-4
Layout VC3 0100

 Entry port installed in basic version
R1: Ø 125 mm
L1: Ø 50 mm
R21) ..... additional installation position, right
L21) ..... additional installation position, left
D11)  installation position in the ceiling

1 Master switch panel
2 8“ control unit1)

3 3.5“ control unit
4 Connection for overflow/condensate drain
5 Electrical connection, cable length approx. 3.5 m
6 Door with window1)

10 Connection for demineralised water
13 Notch port1)

14 Connection for compressed air1)

# Useful width
$ Safety clearance according to VDE 100 Part 729
~ Overall dimensions
1) option
2) not assigned
3) test systems from 600 ltr only
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Fig. 4-5
Layout VC3 0150

 Entry port installed in basic version
R1: Ø 125 mm
L1: Ø 50 mm
R21) ..... additional installation position, right
L21) ..... additional installation position, left
D11)  installation position in the ceiling

1 Master switch panel
2 8“ control unit1)

3 3.5“ control unit
4 Connection for overflow/condensate drain
5 Electrical connection, cable length approx. 3.5 m
6 Door with window1)

10 Connection for demineralised water
13 Notch port1)

14 Connection for compressed air1)

# Useful width
$ Safety clearance according to VDE 100 Part 729
~ Overall dimensions
1) option
2) not assigned
3) test systems from 600 ltr only
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4.2 Transporting the test system

To transport the test system you will need a forklift or a comparable lifting vehicle with an 
adjustable fork width.

CAUTION

Do not apply straps.

You can lift the test system from the front or from the back provided that the fork (Y) is at 
least 500 mm longer than half the depth of the test system (X) as per the installation plan.

You can lift the test system from the side if the fork is long enough to support the entire 
width of the test system.

• Position the fork under the test system

• Adjust the fork width

• Lift the test system by approx. 50 mm

• Transport the test system to the place of installation

• Remove packaging and pallet and dispose of properly

Fig. 4-6
Lifting vehicle
1) option
2) not assigned
3) test systems from 600 ltr only
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4.3 Installing and aligning the test system

CAUTION

The test system must be operated with mounted feet to enable ventilation of the 
mechanical section.

Test systems with 1000 ltr and 1500 ltr test space volumes have arrows on the test space 
door and on the housing. The tips of the arrows must be aligned to ensure the functional 
reliability of the door lock. If the arrow tips are not aligned, align the test system by turning 
the feet.

In the case of movable1) test systems with test space volumes of 180 ltr and 340 ltr, two 
feet are supplied loose. Mount the feet as follows:

 Fig. 4-7 Aligning the test system (Page 29)

• Lift test system with lifting vehicle

• Screw the feet that are supplied loose into the threads on the left and right as far as they 
will go

• Align the test system with a water level by turning the feet, and take the load off the 
castors

NOTE

To turn the feet you can insert an auxiliary device, for example a rod, into the 
borehole in the foot.
1) option
2) not assigned
3) test systems from 600 ltr only
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Fig. 4-7
Aligning the test system
1) option
2) not assigned
3) test systems from 600 ltr only
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4.4 Supply and disposal connections

The connections are located in the supply section.

Fig. 4-8
Supply and disposal connections

1 Not assigned

2 Not assigned

3  Overflow/condensate drain, R ¾" outside thread, hose connection Ø 12 mm

4 Demineralised water, max. 6 bar, external thread R ¾“

5 Compressed air1), max. 10 bar g  Appendix: Compressed air connection1)

1 2 3 4 5
1) option
2) not assigned
3) test systems from 600 ltr only
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4.4.1 Connecting the overflow/condensate drain

Water in the circuit (condensate, humidification water, cleaning water) is drained via the 
overflow/condensate drain.

Connect the line as follows.

• Open door3) to the supply section

• Attach the hose to the test system from below  Fig. 4-8 

• Secure the hose with a hose clamp

• Route the hose into an on-site floor outlet without pressure and without bending it

 CAUTION

If the overflow/condensate drain is not connected, the water in the circuit will run 
into the area of installation.

• If you do not have a floor drain, capture the water in a sufficiently dimensioned container 
or install a water-uptake unit. 

• Monitor the fill level of this container and the functioning of the water-uptake unit. There 
is no monitoring at the plant.

NOTE

Holding capacity of the water reservoir and water consumption  3.6 (Page 18)
Take into account the amount of water that accumulates during cleaning of the test 
space.

NOTE

• We recommend that you install a water sensor device under the 
overflow/condensate drain as a protection against inadvertent leakage of water. 
Appropriate safety systems are available at specialist shops.
1) option
2) not assigned
3) test systems from 600 ltr only
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4.4.2 Connecting demineralised water

Connect the lines as follows:

• Open door to the supply section3)

• Use a pressure-proof hose to connect the demineralised water network or the 
demineralisation unit1) to the test system from below  Fig. 4-8 (Page 30)

• Secure the hose with a hose clamp

The maximum permissible water pressure is 6 bar.

CAUTION

Ensure that the overflow/condensate drain is connected to an on-site floor outlet 
to prevent water damage in case of a leaky float valve in the reservoir.

Water quality for humidifying water  3.6 Data for climatic tests (Page 18)

CAUTION

We recommend that you install a water stop or sensor device in the humidifying 
water supply line as a protection against inadvertent water damage. Such safety 
systems are available at specialist shops.
1) option
2) not assigned
3) test systems from 600 ltr only
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4.4.3 Setting up the power supply

– The mains voltage and frequency must correspond to the specifications on the rating 
plate

– Mains fuse must be of sufficient size

• Connect the test system to the power supply

CAUTION

If the on-site mains voltage and frequency differ from the specifications in Chapter 
3 Technical data (Page 15), have the test system connected by a specialist 
technician in accordance with the enclosed »Special voltage« installation manual.

DANGER

An earthed-lead system for the power supply in accordance with EN 60204-1, 
Chapter 18.2 must be available. The test system's earthed-lead system resistance 
is < 0.1 

CAUTION

If the test system is supplied without a mains plug, the mains connection must be 
set up by a specialist technician in accordance with  Appendix: Test space fan1) 
with speed control.

DANGER

The loop impedance, per EN 60204, of the mains supply must be low enough at 
the transition point (socket-outlet) for the upstream protective device (fuse) to be 
triggered in the event of damage.

4.5 Check list for initial startup

• Make sure that the following requirements for startup have been met:

– Does the installation location meet the requirements?  4.1 (Page 21)

– Do the requisite distances from walls comply with the installation plan?

– Is the test system horizontal and has the load been taken off the castors1)? 
 4.3 (Page 28)

– Are the supply and discharge connections set up correctly?  4.4 (Page 30)

– Are the hose connections secured with hose clamps?

– Do the humidifying water data comply with our specifications?  3 (Page 15)

– Do the supply mains' electrical data comply with our specifications?  3 (Page 15)
1) option
2) not assigned
3) test systems from 600 ltr only
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1) option
2) not assigned
3) test systems from 600 ltr only
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5 STARTUP

5.1 Activating the test system

• Set master switch to »I«

5.2 Resetting the temperature limiter

NOTE

If the control panel displays the message »Temp. limiter test chamber«, check the 
temperature limiter »TON-F5«. It may have triggered due to shocks during 
trans-port, or ambient temperatures <10 °C.

The temperature limiter »TON-F5« is located in the supply section on the rear wall of the 
test space.

Activate the temperature limiter as follows:

• Open door to the supply section

• Press the red button (1) on the temperature limiter »TON-F5«

Fig. 5-1
Temperature limiter »TON-F5«

• Acknowledge the message on the control unit  operating manual for the control unit, 
Chapter »Acknowledge faults«

1

1) option
2) not assigned
3) test systems from 600 ltr only
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5.3 Test space lighting1)

• Press the  button on the control unit.

NOTE

The controller deactivates the lighting automatically after approx.10 minutes. You 
may change this setting via the following menu on the control unit:

»Home-menu«  »Settings«  »Configuration« 
 operating manual for the control unit, Chapter »Configuration«

5.4 Filling the humidification system with water

You can fill the reservoir either by hand or connect it to a demineralised water network.

• Make sure that the quality of the humidifying water complies with our specifications 
 3.6 Data for climatic tests (Page 18). 
If the water is dirty, the reservoir must be cleaned and filled with fresh water, without 
fail.  8.4.8 (Page 63)

5.4.1 Filling water reservoir off a network

CAUTION

If you use demineralisation cartridges for demineralised water, which function 
according to the principle of ion-exchange, please note that depleted 
demineralisation cartridges (display on the conductivity meter over 20 S/cm) 
must be replaced without delay. Otherwise, acidification can build up in the 
humidifying water and the test specimen and test space may become damaged.

• Open the water supply

• Check the filling process 

CAUTION

The water level is controlled by a float valve. If the float valve becomes leaky, the 
water discharges via the overflow/condensate drain. Be sure to turn off the on-site 
water supply if a prolonged shutdown is scheduled.
1) option
2) not assigned
3) test systems from 600 ltr only
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5.4.2 Filling water reservoir by hand

• Open the front flap

• Open the cover (1)

• Pour in demineralised water (e.g. using a watering can)

• Close the front flap

 CAUTION

• Do not hold fingers between the front flap and the housing (risk of crushing). 

Fig. 5-2
Water reservoir

NOTE

Water reservoir capacity and water consumption  3.6 (Page 18)

The warning signal for a water shortage is a two-step process:

1 On reaching a low level, a warning signal indicates that the reservoir needs to be 
filled.

2 If the reservoir is empty, the message »Reservoir humidity system empty« is dis-
played at the control unit. The climatic system is switched off. Temperature control 
continues.

1

1) option
2) not assigned
3) test systems from 600 ltr only
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5.5 Preparing the test specimen

5.5.1 Selecting the test specimen

The test specimen can be placed on the perforated floor or on an insert shelf. Distribute 
the test specimens as evenly as possible over the entire surface.

• Make sure that the test specimen corresponds to intended usage in relation to the 
following points:

– Kind  1.3.2 (Page 2)

– Corrosive effects  5.5.2 (Page 38)

– Weight  3.2 (Page 15)

– Thermal effects  1.4.2 (Page 4)

5.5.2 Corrosive influences of the test specimens

At high temperatures and humidity, test specimens may release harmful substances. 
These harmful substances lead to corrosion and damage the test space. Regular cleaning 
of the test space, fresh humidification water and a clean water reservoir prevent such 
damage.

Corrosion is mainly caused by:

– Chlorine compounds

– Acids

– Alkaline solutions

CAUTION

Test specimens, plastics, e.g., PVC cables, mounted and unwashed PCBs, can 
release chlorine or other hazardous substances. When working with such test 
specimens, always discuss suitable precautionary measures with our service 
organisation.

5.5.3 Heat-emitting test specimens

You can conduct tests involving heat-emitting test specimens. Permissible heat emission 
depends on the size of the test system and the actual test space temperatures. 

CAUTION

When the test system is in the pause/stop mode or switched off, the cooling 
system is no longer effective. Heat-emitting test specimens would heat up the test 
space to inadmissible levels. Make sure in this instance that heat-emitting test 
specimens are deactivated via the appropriately converted dry contact. 
 Appendix: Interfaces, 8 (Page 6)
1) option
2) not assigned
3) test systems from 600 ltr only
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5.5.4 Energised test specimens

Please bear in mind that there may be permanently dangerous voltage if the test 
speci-mens are externally powered.

• Before handling energized test specimens, be sure that the test system and on-site 
voltage supply are disconnected.

• Observe the appropriate safety regulations for your test specimen.

DANGER

In the case of test specimens with external power supply, deactivating only via the 
test cabinet's digital I/O is not sufficient.

5.6 Sealing the entry ports

• Seal the entry ports using plugs corresponding to the test type and duration:

– slotted plugs for long-duration climatic tests and for inserting cables
 Fig. 5-4 (Page 40)

– closed plug for other tests  Fig. 5-3 (Page 39)

NOTE

Open entry ports cause high water consumption during climatic tests. Extreme 
climatic values may not be reached. Low test space temperatures may cause the 
evaporator to ice up.

Fig. 5-3
Closed sealing plug
1) option
2) not assigned
3) test systems from 600 ltr only
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• Observe the safety instructions  1.4.2  »Using the entry ports« (Page 5).

To prevent the accumulation of water, slotted plugs must be used if long-duration climatic 
tests are run (lasting more than 100 hours) and if cables are fed into the test space.

• Seal the entry ports from the inside, flush with the test space's interior wall, with slotted 
plugs for long-duration climatic tests.

Fig. 5-4
Slotted plugs for long-duration climatic tests and for inserting cables

NOTE

If a plug is permanently deformed, it must be replaced.
 8.2 Consumables (Page 56). You can cut slots in the plug with a knife for 
additional lines.

5.7 Pressure compensation opening

A pressure compensation opening is located on top of the test system.

CAUTION

Make sure that the pressure compensation opening is open; otherwise the test 
system can be irreparably damaged. The air from the test space exiting from the 
pressure compensation opening can be hot. If the test specimen releases harmful 
substances, channel the compressed air into an exhaust system having an open 
funnel connection.
1) option
2) not assigned
3) test systems from 600 ltr only
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5.8 Adjusting test specimen protection

5.8.1 Software temperature limiter

The test system's controller is equipped with a software temperature limiter. This device 
can be used to set alarm and warning limits for the maximum and minimum permissible 
temperature and humidity values.

If no limits are set, the test system automatically uses the limits of the previous test.

Set the limits  operating manual for the control unit, Chapter »Set limit values for control 
variables«

On exceeding the warning limits, the message »Warn limit temp.« or »Warn limit humidity« 
is displayed.

On exceeding the alarm limits, the message »Software specimen protection« or »Humidity 
out of range« is displayed and the test is stopped.

CAUTION

On starting a test, always ensure that the lower limit is below the actual test space 
temperature and the upper limit above the actual test space temperature. The 
limits must be at least 5 K higher / lower than the respective setpoints.

• Adjust the limits according to the sensitivity of the test specimen.
1) option
2) not assigned
3) test systems from 600 ltr only
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5.8.2 Test specimen protection by independently adjustable temperature limiter

A temperature limiter that operates independently of the controller protects the test 
specimen against thermal overstressing.

The temperature measurement sensor is located at the front under the perforated floor in 
the test space.

The temperature measurement sensor is optionally available in a portable model. With the 
aid of the movable1) temperature sensor »min./max. protect«, you can protect your test 
specimens at any point in the test space.

If tests without test specimen protection are performed, the temperature measurement 
sensor can be inserted in the holder on the rear panel.

DANGER

The temperature sensor must not make contact with live parts.

On exceeding or falling below a temperature limit, the test is stopped.

The temperature limiter is located on the master switch panel.

Fig. 5-5
Temperature limiter

The limits are factory-set in accordance with the temperature range of the test system.

• Adjust the limits to your requirements.
1) option
2) not assigned
3) test systems from 600 ltr only
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CAUTION

The limit for the maximum value must be set 5 - 10 K above, the limit for the 
minimum value 5 - 10 K below the temperature setpoint.

NOTE

By pressing , the »INP« function can be used to query the current temperature 
value.

Setting maximum temperature value

• Press  repeatedly until »AH« appears, release .

• Keep buttons  and  depressed simultaneously for more than 3 s, until »AH« 
(Alarm limit High) and the current maximum temperature value are alternately 
displayed.

• Select the desired temperature value with  or 

• Save the temperature value by pressing  2x inside of 30 s

Setting minimum temperature value

• Press  repeatedly until »AH« appears, release .

• Press the  and  buttons simultaneously for more than 3 s, until »AL« (Alarm limit 
Low) and the current minimum temperature value are alternately displayed

• Select the desired temperature value with  or 

• Save the temperature value by pressing  2x inside of 30 s

If the limits are exceeded, the respective indicator light 
(»MIN« / »MAX«) on the temperature limiter lights up and the control unit displays the 
message »Thermal specimen protection«.

• Increase/decrease the limit by 5 to 10 K, or open the test space door until the 
temperature in the test space is back within the permissible temperature range.

• Hold down  for about 3 seconds until the indicator light goes out

• Acknowledge the message at the control unit  operating manual for the control unit, 
Chapter »Acknowledge faults«

If the temperature limiter is flashing and »1999« is displayed, there is a short circuit or the 
sensor is broken. The message »Thermal specimen protection«appears on the control 
panel.
1) option
2) not assigned
3) test systems from 600 ltr only
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5.9 User-specific functions, programming and operating modes

Tests can be started on the control unit.

NOTE

When starting a test, the control unit displays a question asking whether you have 
set the test specimen protection properly.  5.8.2 (Page 42)

5.9.1 Temperature tests in manual mode

 Operating manual for the control unit, Chapter »Manual mode«

Make the settings as follows:

• Set the temperature setpoint

• Set the humidity setpoint to »0.0 % RH«

• Start the test

5.9.2 Climatic tests in manual mode

 Operating manual for the control unit, Chapter »Manual mode«

Make the settings as follows:

• Set the temperature setpoint

• Set the humidity setpoint

• Start the test

5.9.3 Temperature and climatic tests in program mode

In program mode, the programs created in the program editor can be executed. 
 operating manual for the control unit

Programs are normally not saved ex factory.

If special programs are requested, then they are saved in program slots starting from No. 50.

NOTE

These programs are not write-protected. It is advisable to copy and adjust these 
programs according to your specific requirements.
1) option
2) not assigned
3) test systems from 600 ltr only
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5.9.4 Quality of the humidification water2)

The test specimens may release pollutants or harmful substances. Change the 
humidification water in the basin regularly, depending on the degree of contamination.

CAUTION

The used humidification water discharges via the overflow/condensate drain Make 
sure that the overflow/condensate drain is connected according to our 
specifications and that the water cannot run into the area of installation.

Continuous water supply2)

Pollutants emitted by the test specifications can be absorbed by the humidification water 
and increase the danger of corrosion. To reduce the pollutant concentration in the 
humidification water, water from the water reservoir (approx. 1 ltr/24 h) can be 
continuously added to the water in the humidification basin.

• Activate »Clarificat.« digital channel;  operating manual for the control unit, Chapter 
»Switch additional functions«

Complete water change2)

For a complete exchange of the humidification water in the basin, proceed as follows:

• Set the humidity setpoint to »0.0% RH« for at least 1 minute.

The humidification water is drained

• Input a humidity setpoint > 0.0% RH.

The basin is filled with fresh humidification water. The filling process takes 
approx. 90 s.
1) option
2) not assigned
3) test systems from 600 ltr only
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5.10 Checklist for startup

• Make sure that the following requirements for startup have been met:

– Is the reservoir for the humidification system filled with clean, demineralised water? 
 5.4 (Page 36)

– Is the test specimen appropriate for the planned test?  5.5 (Page 38)

– In the case of a heat-emitting test specimen, are you sure that the specimen was 
deactivated?  5.5.3 (Page 38)

– Has the disconnection of the power supply circuit for energised test specimens been 
assured?  5.5.4 (Page 39)

– Have the limits for the software temperature limiter been set correctly?
 5.8.1 (Page 41)

– Has the independently adjustable temperature limiter been set correctly? 
 5.8.2 (Page 42)

– Are the entry ports sealed?  5.6 (Page 39)

– Is the pressure compensation opening open?  5.7 (Page 40)

– Has all the maintenance work required over the course of the test been performed?
 8.3 (Page 56)

– Have all the options been installed properly?
1) option
2) not assigned
3) test systems from 600 ltr only
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6 SHUTDOWN

Depending on the nature and duration of the shutdown, the following items must be 
observed.

6.1 After each test

• Bring test system to room temperature

• End test

• Shut down on-site systems

• Shut down optional equipment

DANGER

The test space, the inside of the door, the air in the test space, as well as the test 
specimen, may still be hot or extremely cold

• Wear safety gloves!

• Avert your face from the test space!

• Open the test space door

• Remove the test specimen from the test space

• Clean and dry the test space
1) option
2) not assigned
3) test systems from 600 ltr only
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6.2 For longer shutdowns

If you shut the test system down for a prolonged period or move it to a location with 
temperatures below freezing, the following activities must be performed:

• Carry out all work steps according to Chapter  6.1 After each test (Page 47)

• Set master switch to »O«

• Pull the mains plug

• Leave test space door open a crack so that the test space can dry out

• Empty the water reservoir  8.4.8 Cleaning the water reservoir (Page 63)

• Open door3) to the supply section

• Open the hose clamp (1) to drain residual water

Fig. 6-1
Hose clamp

1

1) option
2) not assigned
3) test systems from 600 ltr only
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6.3 Final disposal

If you do not wish to dispose of the test system yourself, please contact our service 
organisation. For a fee, we will ensure a professionally and environmentally correct 
disposal.

If you dispose of the test system yourself, proceed as follows:

DANGER

Dispose of the following materials as hazardous waste. Forward them to the 
appropriate disposal points.

– Refrigerants

– Compressor oil

– Electrical components

DANGER

• Destroy the door lock to prevent persons from being trapped!

The national and local waste disposal requirements valid at the time of disposal must be 
observed.
1) option
2) not assigned
3) test systems from 600 ltr only
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3) test systems from 600 ltr only
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7 TROUBLESHOOTING

Depending on the type of malfunction, troubleshooting can be performed by the operating 
personnel, by a specialist technician, or our service organisation.

7.1 Messages on the control unit

The following alarm messages, warning messages or other messages may be displayed 
on the control unit.

• Eliminate the cause with the aid of the following overview.

• Acknowledge the message;  operating manual for the control unit, Chapter 
»Acknowledge faults«.

• Resume operation.

Malfunction Possible causes Correction

Temperature and humidity 
setpoints cannot be achieved

Too little refrigerant in the refrigerating 
unit

Contact our service organisation

Actual humidity value deviates 
from setpoint

Humidification sleeve soiled Replace the humidification sleeve
 8.4.9 (Page 64)

Humidification sleeve not wetted Check humidity setpoint, restart test, 
observe water supply at humidification 
sleeve;
Failure means the pump is defective. 
Contact our service organi-sation.

No. Message Possible causes Correction

2 Thermal protection fan Thermal protection of test space 
fan triggered

Switch test system off, check that the 
motor moves easily, check for fouling, 
check cooling air supply

3 Temp. limiter test chamber Temperature limiter »TON-F5« 
tripped

 5.2 (Page 35)
Contact our service organisation

4 Thermal specimen protection Limit value of test specimen 
protection has been exceeded

Resolve the malfunction at the 
temperature limiter  5.8.2 (Page 42), 
check setpoint, allow for switching 
point hysteresis of 2 K

Temperature limiter displays 
»1999«  5.8.2 (Page 42)

Switch off the test system, contact our 
service organisation

5  Software specimen protection Actual temperature value outside 
alarm limit

Adjust temperature setpoint and alarm 
limit  5.8.1 (Page 41)

6 Warn limit temp. Actual temperature value outside 
warning limit

Adjust temperature setpoint and warn-
ing limit  5.8.1 (Page 41)

7 Linearisation table Calibration chart missing or 
incorrect

Contact our service organisation

11 Frequency convertor Malfunction signal from test space 
fan frequency converter

Switch off the test system, contact our 
service organisation
1) option
2) not assigned
3) test systems from 600 ltr only
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17 Humidity out of range Actual humidity value outside 
alarm limit

Adjust humidity setpoint and alarm limit 
 5.8.1 (Page 41)

18 Temp. limiter humidity system Thermostat in humidification basin 
triggered

Raise perforated floor, check water 
level in the humidification basin; if no 
water is present, the pump is defective; 
notify our service organisation

19 Humidity-calculator not OK Water feed to psychrometer is 
interrupted

Check humidification sleeve 
 8.4.9 (Page 64). Contact our service 
organisation.

20 Setpoint out of meas.-range A humidity value with dew point < 
-12 °C was entered, although no 
capacitive humidity measuring 
system1) is installed.

Set a higher humidity setpoint

21 Reference/ambient pressure Ambient pressure incorrectly 
specified

Contact our service organisation

22 Refill demin. water! Low water supply in the 
humidifying water reservoir

Replenish the water in the reservoir 
 5.4 (Page 36); the test system 
continues ope-rating

23 Reservoir humidity system 
empty

No water in humidity system or 
pump is defective

Replenish the water in the reservoir; if 
the pump is defective, contact our 
service organisation

24 Reservoir humidity system 
empty

Humidification basin fails to fill 
properly; pump is defective

Contact our service organisation

25 Warn limit humidity Actual humidity value outside 
warning limit

Adjust humidity setpoint and warning 
limit  5.8.1 (Page 41)

34 High pressure compr. PC High pressure in the refrigerating 
unit

Switch off test system, clean 
condenser  8.4.5 (Page 60)

201 CRC-Error: Retained Data Internal data storage failure Switch off the test system, contact our 
service organisation

202 CRC error: parameter data Internal data storage failure

203 COM-Error: Local IO Bus Failure at input/output level

204 COM-Error: Local IO Bus Field bus failure

205 COM-Error: Operator Panel No communication with control 
unit

Check connection to control unit, 
contact our service organisation

No. Message Possible causes Correction
1) option
2) not assigned
3) test systems from 600 ltr only
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• If you are unable to eliminate the malfunction using the measures listed here, please 
contact our service organisation. This also applies if the same faults appear repeatedly.

You will find our service organisation's address information in the Appendix.

NOTE

To ensure speedy service, we need the following particulars:

– Message

– Type*

– Serial No.*

* You will find these details on the rating plate above the master switch and on the inside 
front cover of this operating manual.

206 CPU error: overload Controller is overloaded Switch off the test system, contact our 
service organisation

207 CPU Error: Battery low Controller battery exhausted

208 CPU-Error: Out of 
Flash-Memory

Controller memory is full

209 RTS error: license Controller without licence

210 Cold start initialised Cold start was executed

211 Ice cold start initialised Ice cold start was executed

214 IO-Test activated! Controller no longer active

215 Chamber type not valid Wrong test system parameters

216 Power failure Power failure during a test, mains 
failure time or tolerance band 
outside defined range

Check values for mains failure time 
and tolerance band, continue test or 
restart

217 Act. value defect: CPU/X21 Sensor defective Switch off the test system, contact our 
service organisation

218 Act. value defect: CPU/X22 Sensor defective

226 Act. value defect: DAIO1/X38 Sensor defective or not inserted in 
master switch panel

Insert the sensor  Appendix: 
»control/measure« temperature control 
sensor1), contact our service 
organisation

No. Message Possible causes Correction
1) option
2) not assigned
3) test systems from 600 ltr only
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8 MAINTENANCE

8.1 General information

Regular care and maintenance are essential for optimum operation and long service life of 
the test system.

The work listed in the maintenance schedules  (Page 56) may only be performed by the 
persons specified there. Proper performance of this work is not a substitute for a 
professional maintenance carried out by our service organisation.

A maintenance contract with our service organisation specifies, among other things, 
intervals at which a member of our customer service team will come to your location and 
check the refrigerating unit, the electrical equipment and the safety equipment.

You will find our service organisation's address information in the Appendix.

CAUTION

EN 378-4 Annex D.6 specifies an annual inspection of the pressure control push 
switch. This may only be performed by our service organisation or a specialist 
technician authorised by us.

CAUTION

Have the independently adjustable tmin / tmax temperature limiter checked 
annually. The actual value display of the temperature limiter must agree with the 
actual value in the test space, and the temperature limiter must be triggered when 
the limits are exceeded, as described in Chapter 5.8.2 (Page 42).

DANGER

Work on electrical equipment and the refrigerating unit must be performed by our 
service organisation or a specialist technician authorised by us. The necessary 
documentation is in the Service Manual and should only be used by these persons.

• Please contact our service organisation.

We will dispatch a specialist technician who will perform the maintenance work. Or we can 
supply you with a list of specialist technicians who are authorised to perform the 
maintenance work.

Our service organisation has the technical facilities required for expert disposal of the 
was-te material resulting from servicing. If desired, our service organisation will take back 
the material to be disposed of, at customer’s expense.
1) option
2) not assigned
3) test systems from 600 ltr only
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8.2 Consumables

The following material is used during maintenance:

• Consumables may be ordered from our service organisation.

You will find our service organisation's address information in the Appendix.

8.3 Maintenance schedules

8.3.1 Maintenance schedule for specialist technicians

DANGER

The activities listed in the following maintenance schedule may only be performed 
by a specialist technician. 

Ordering code Designation

6 3159 009 Humidification sleeve, length 2 m

6 3992 001 Halogen bulb 24 V, 50 W1)

6 4609 919 Sealing plug for notch port1)

6 2749 146 Slotted plug for long-duration climatic tests and
for inserting cables Ø 50 mm

6 2749 147 Slotted plug for long-duration climatic tests and
for inserting cables Ø 80 mm

6 2749 148 Slotted plug for long-duration climatic tests and
for inserting cables Ø 125 mm

Maintenance interval Have maintenance performed

every 6 months Have the performance of the residual-current circuit-breaker of the socket-outlet1) 
checked by a specialist electrician.

every 6 months
Have the refrigerating unit checked for leak tightness according to the instructions 
  Page 4.

every 12 months

every 12 months Have the capacitive humidity measuring system1) calibrated.
 Appendix: Additional humidity control with capacitive measuring system1)

Have the performance of the pressure switch checked according to the instructions 
  Page 4.

Have the performance of the independently adjustable tmin / tmax temperature 
limiter checked according to the instructions   Page 4.
1) option
2) not assigned
3) test systems from 600 ltr only
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8.3.2 Maintenance schedule for operating personnel

DANGER

The activities listed in the following maintenance schedule may only be performed 
by trained operating personnel. 

Maintenance interval Perform maintenance

After every test  8.4.4 Test space, cleaning (Page 59)

 8.4.1 Cleaning the test space seal (Page 58)

 8.4.3 Cleaning the window1) of the test space door (Page 58)

monthly  5.4 Filling the humidification system with water (Page 36)

 8.4.9 Checking the humidification sleeve and replacing if necessary (Page 64)

every 3 months  8.4.6 Cleaning the switchgear cabinet's dust filters (Page 61)

 8.4.5 Cleaning air-cooled condenser (Page 60)

 8.4.8 Cleaning the water reservoir (Page 63)

every 12 months Replace the capacitive humidity sensor's filter.
 Appendix: Additional humidity control with capacitive measuring system1)

as necessary  8.4.7 Replacing1) the halogen bulb (Page 62)

Replace the demineralisation cartridge1)

 Appendix: Demineralisation unit1) type B10DN
1) option
2) not assigned
3) test systems from 600 ltr only
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8.4 Maintenance work

• Observe the safety instructions.  1.4.2  »Service and maintenance« (Page 5)

8.4.1 Cleaning the test space seal

To prevent the test space seal from sticking to the test space door, the following steps must 
be taken:

• Clean test space seal with clean water after each test.

You can add a standard commercial cleaning liquid to the water.

• Dry the test space seal

8.4.2 Checking the test space seal for leaks

The test space seal must seal the test space airtight. 

Check that the door is properly sealed using a strip of paper, as follows:

• Place a paper strip between test space door and seal

• Pull out the strip of paper; you should feel noticeable resistance when you do so

• Repeat this procedure all around the door

If the sealing is not tight, contact our service organisation.

8.4.3 Cleaning the window1) of the test space door

The window1) of the test space door can become cloudy during extreme climatic tests. 
Insufficient cleaning can lead to damage to the glass surface.

CAUTION

Immediately remove even the smallest first signs of clouding, otherwise the 
window will become irreparably cloudy.

• Clean inside of the window after every test with a standard commercial glass cleaner

• Dry the window
1) option
2) not assigned
3) test systems from 600 ltr only
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8.4.4 Test space, cleaning

To prevent corrosion, the inner walls, the perforated floor and the humidification basin must 
be cleaned after each test with clean water and a regular detergent and subsequently 
dried.

DANGER

The humidification basin contains components which may cause hand injuries

• Be careful not to damage the measuring sensors mounted in the front.

If corrosion deposits have formed, use a standard commercial cleaning agent for stainless 
steel. Remove all cleanser residue. If corrosive spots cannot be eliminated this way, polish 
with stainless steel cleaning wool.

The perforated floor can be removed for cleaning.

• Raise the perforated floor  Fig. 8-1 (Page 59)

• Remove perforated floor from the test space

• Remove impurities with a brush

• Rinse test space and humidification basin with water

• Dry the test space 

 CAUTION

The cleaning water is discharged via the overflow/condensate drain. Make sure 
that the overflow/condensate drain is connected according to our specifications 
and that the water cannot run into the area of installation.

Fig. 8-1
Perforated floor

1

2

1) option
2) not assigned
3) test systems from 600 ltr only
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8.4.5 Cleaning air-cooled condenser

DANGER

The fins of the condenser may cause hand injuries.

• Wear safety gloves!

Dust deposits on the air-cooled condenser's fins will lead to an unacceptable rise in 
pressure in the refrigerating unit.

• Check the air-cooled condenser regularly for dust deposits

• Clean condenser every 3 months, or at shorter intervals in the event of heavy dust 
accumulations.

• Use a vacuum cleaner, compressed air or a hand brush
1) option
2) not assigned
3) test systems from 600 ltr only
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8.4.6 Cleaning the switchgear cabinet's dust filters

The controller and electrical components in the switchgear cabinet are cooled by a fan. 
Dust filters are installed in the switchgear cabinet's supply and exhaust air system.

• Clean the filters every 3 months, more often in dusty environments, as follows:

• Open the door to the switchgear cabinet at the back of the test system
 Fig. 2-1 (Page 9)

• Remove the filter guards (1)

• Reassemble in reverse order

The following methods may be employed for cleaning the filters (2):

– Rinsing with water

– Tapping the filter

– Vacuum-cleaning the filter

– Blowing out with compressed air

Fig. 8-2
Removing the switchgear cabinet filter

12
1) option
2) not assigned
3) test systems from 600 ltr only
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8.4.7 Replacing1) the halogen bulb

The halogen bulbs for lighting the test space are located behind the test space ceiling, at 
the left and right. To reach the halogen bulbs, remove the test space ceiling as follows: 

• Push the test space ceiling (1) upward at the back (directly in front of the rear panel)

• Slide the test space ceiling forward on the moulded guides

• Pull out the defective bulb (2)

• Take hold of the new halogen bulb with a clean cloth and fit it in

• Slide the test space ceiling rearward

Fig. 8-3
Test space ceiling

1

2

1) option
2) not assigned
3) test systems from 600 ltr only
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8.4.8 Cleaning the water reservoir

The water is discharged via the overflow/condensate drain.  4.4.1 (Page 31)

Clean the water reservoir as follows:

• Shut off water supply

• Open the front flap

• Open the hose clamp (2)

• Let water drain

• Open the cover (1)

CAUTION

Do not damage the float switches in the reservoir!

• Clean the reservoir carefully through the feed opening, using a brush.

• Rinse the water reservoir with water 

• Close the front flap to empty the reservoir completely

• Open the front flap

• Close the cover (1)

• Close the hose clip 

Fig. 8-4
Emptying the reservoir

• Fill the reservoir with demineralised water. 
 5.4 Filling the humidification system with water (Page 36)

1

2

1) option
2) not assigned
3) test systems from 600 ltr only

63 – 64



Maintenance work MAINTENANCE

B
e

tr
ie

b
sa

nl
e

itu
n

g
 fü

r 
E

in
fa

ch
kl

im
a

pr
ü

fs
ch

rä
n

ke
 K

lim
a3

0
0

0 
3

,5
" 

(8
")

K
a

p
8

.fm
 6

38
3

7
09

6
 e

n
 0

4
.2

0
10
8.4.9 Checking the humidification sleeve and replacing if necessary

If the humidity measurement sensor's humidification sleeve is soiled or damaged you must 
replace it.

• Remove the old humidification sleeve (1) by pulling it toward the right

• Cut the new humidification sleeve to a length of approx. 150  mm

• Pull humidification sleeve over the humidity sensor (3) until it covers approx. 15 mm of 
the water feed tube (4)

• Connect the humidification sleeve to the drain tube (2)

Fig. 8-5
Psychometric humidity measuring system humidity measurement sensor
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: INTERFACES

Position of the connections  Fig. 2-3 Master switch panel (Page 12)

DANGER

The following activities must be performed by a specialist electrician only; switch 
off the test system before starting.

CAUTION

Plug connections may only be made when the test system is switched off.

1 Ethernet interface

Communication with the SIMPATI1) software, version 3.0 or later, via a local area network 
(Ethernet LAN) can be conducted with this interface. The communication uses TCP/IP. 
Each test system must have its own IP address. 

NOTE

We strongly recommend that you have the networking done by your network 
administrator! Take into account the description of the software in the Appendix of 
the SIMPATI1) installation and operating manual.

The interface can be located in the master switch panel or on the the switchgear cabinet1).
 1.3 Interface on the rear side of the control cabinet1) (Page 2)

It is marked as follows: 

1.1 Technical data

For connection to the network you need an RJ45, Cat. 5, STP, 4 x 2 patch cable.

NOTE

The Ethernet and RS 485/4221) interfaces cannot be used simultaneously.
1) option
2) not assigned
3) test systems from 600 ltr only
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1.2 Inputting the TCP/IP address

 Operating manual for the control unit, Chapter »Configure interfaces«

• Input the TCP/IP address via the following menu:

»Home-menu«  »Settings«  »Configuration« »Interface«

• In case the TCP/IP address is assigned automatically, select »DHCP«.

NOTE

The protocols are recognised automatically. The MAC address is located in the 
control cabinet on the frame of the control board.

1.3 Interface on the rear side of the control cabinet1)

To install the connecting cable, proceed as follows:

• Open door to the supply section

• Open the switchgear cabinet

• Guide connection cable (2) and plug through the cutout (3) in the ceiling of the test 
system

• Insert plug into socket (1)

Fig. 1-1
Connecting cable on switchgear cabinet

123
1) option
2) not assigned
3) test systems from 600 ltr only
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2 USB interface

The USB interface is used for data exchange, archiving and documentation.

You can connect printing and storage media in the master switch panel.

CAUTION

Use only USB sticks that have been checked for viruses.

3 RS 232 Interface1)

The RS 2321) interface can be used for external control via a computer, for example. 

• Note the pin assignment, which corresponds to the number of poles of the PC port.

PC Test system
25-pole D-SUB / 9-pole D-SUB 9-pole D-SUB

Fig. 3-1
RS 232 pin assignment1)

Pre-assembled connecting cables and adapters are available for making the connections. 

NOTE

If you wish to create the connecting cable yourself, please note that the screening 
must be fastened to the metal housing at both ends.
1) option
2) not assigned
3) test systems from 600 ltr only
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4 RS 485/RS 422 interface1)

The RS 485/RS 4221) network interfaces are used in conjunction with the mini-Combox 2 
for networking several test systems.

The 15-pin D-sub sockets are assigned as follows:

NOTE

PC assignment is only valid in conjunction with interface converter1) 
RS 232/RS 485, Order No. 63823080. The RS 232 and RS 485/RS 422 interfaces 
cannot be used simultaneously.

5 Independent measuring system for temperature and 
humidity measurement1)

The installed type Pt 100 controller-independent capacitive temperature and humidity 
sensor is used to acquire the actual value.

These values can be acquired via the socket in the master switch panel.

• Connect the supplied 4-pole plug

• Insert the plug in the master switch panel

The 4-pole socket is assigned as follows:

PC Test system
Signal Gnd Pin 1 Pin 1

Rx - Pin 11 Pin 11 Tx-
Tx - Pin 9 Pin 9 Rx -

Rx + Pin 4 Pin 4 Tx +
Tx + Pin 2 Pin 2 Rx +

Output of the temperature values 0 to 10 V correspond to -100 °C to +200 °C

Output of the humidity values 0 to 10 V correspond to 0% to 100%

- Actual temperature and humidity Pin 1
+ Pt 100 1 actual temperature Pin 2
+ actual humidity Pin 3
Shield Pin 4
1) option
2) not assigned
3) test systems from 600 ltr only
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6 Analogue I/O1)

The connection is used for external acquisition of the actual temperature and humidity 
values. 

The 15-pole D-sub socket is assigned as follows: 

7 Digital I/O1)

The connection comprises the digital inputs/outputs. 

The 25-pole D-sub plug is assigned as follows:
 

 

Output of the temperature values 0 to 10 V correspond to -100 °C to +200 °C

Output of the humidity values 0 to 10 V correspond to 0% to 100%

max. insulation voltage to earth 1 kV DC

- actual temperature Pin 1
+ actual temperature Pin 9
- actual humidity Pin 2
+ actual humidity Pin 10
- Pt 100 1 Pin 3
+ Pt 100 1 Pin 11
- Pt 100 2 Pin 4
+ Pt 100 2 Pin 12
- Pt 100 3 Pin 5
+ Pt 100 3 Pin 13
- Pt 100 4 Pin 6
+ Pt 100 4 Pin 14

max. load at the outputs 24 V, 0.5 A

max. load at the inputs 24 V DC, approx. 30 mA

max. insulation voltage to earth 1 kV DC

Input 1 +24 V Pin 1
Input 2 +24 V Pin 14
Input 3 +24 V Pin 2
Input 4 +24 V Pin 15
Common GND Pin 5

Pin 7 Output 1
Pin 12 Output 1
Pin 8 Output 2
Pin 10 Output 2
Pin 19 Output 3
Pin 22 Output 3
Pin 20 Output 4
Pin 24 Output 4
1) option
2) not assigned
3) test systems from 600 ltr only
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8 Dry contact for test specimen deactivation

The 4-pole socket is assigned as follows:

• Make sure the dry contact is compatible with the on-site measuring system.

max. load 24 V, 0.5 A

Fault/test stop/pause Pins 1 and 3 closed

Test running Pins 2 and 3 closed

Pin 1
Pin 2
Pin 3
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: TEMPERATURE MEASUREMENT SENSORS 

»SENSOR 1«1) TO »SENSOR 4«1) AND 

»CONTROL/MEASURE«1)

One or more movable Pt 100 temperature sensors can be used to measure the 
temperature of the test specimen or of any spot within the test space. 

1 Technical data

The measuring range corresponds to the temperature range of the test system.
 3 Technical data (Page 15)

The 4-pole socket is assigned as follows:

2 Preparing for startup

The Pt 100 temperature measurement sensor is located in the test space on delivery of the 
test system. Connect the temperature sensor as follows:

• Plug the temperature sensor »control/measure« into socket »control/measure« on the 
master switch panel  Fig. 2-3 (Page 12)

• Plug the temperature measurement sensor »Sensor 1« into socket 1 on the master 
switch panel  Fig. 2-3 (Page 12)

NOTE

If there are several temperature measurement sensors, match them with the 
respective socket number.

• Guide the temperature measurement sensor through the entry port into the test space

• Install the temperature measurement sensor in a convenient spot in the test space or 
on the test specimen

DANGER

The temperature sensor must not make contact with live parts.

+Pt 100 Current/current Pin 1
+Pt 100 Voltage/voltage Pin 2
-Pt 100 Voltage/voltage Pin 3
-Pt 100 Current/current Pin 4
Shield Housing
1) option
2) not assigned
3) test systems from 600 ltr only
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3 Startup

3.1 Displaying temperature values on the control unit

The actual temperature is displayed on the control unit via the following menu:

»Home-menu«  »Operating«  »Options«  »Measure value« »T.Sensor 1«

• If there are several temperature measurement sensors, select the appropriate sensor 
number

• For temperature sensor »control/measure« select measuring value »T.specimen«.

 operating manual for the control unit, Chapter »Measurement values«

3.2 Calling temperature values via interface or analogue outputs

Measured values can be called via interfaces RS 2321), RS 4851), Ethernet or free 
analogue outputs as follows:

– Call the temperature value on the PC via the SIMPATI1) software

– Use recording equipment to print out the temperature value

4 Shutdown

• Unplug the temperature measurement sensor

• Remove the temperature measurement sensor from the test space

5 Troubleshooting

The temperature measurement sensor is monitored by the controller for sensor break and 
short circuiting. If a malfunction occurs, a temperature < -90 °C is displayed. 

In this case, the temperature measurement sensor must be replaced. 
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: »CONTROL/MEASURE« TEMPERATURE CONTROL 

SENSOR1)

Temperature control is normally conducted by the permanently integrated temperature 
measurement sensor.

If the »control/measure« temperature control sensor is used, temperature can be 
controlled via the actual temperature value at any convenient spot in the test space.

CAUTION

The air in the test space can become very hot or cold, since only the temperature 
of the test specimen is being controlled. Therefore, to prevent damage to test 
specimens, we recommend that you use this method of control for small-mass, 
temperature-insensitive test specimens only.

1 Technical data

The 4-pole socket is assigned as follows:

2 Preparing for startup

The Pt 100 temperature control sensor is located in the test space on delivery of the test 
system. Connect the temperature control sensor as follows:

• Plug the temperature control sensor into the master switch panel
 Fig. 2-3 Master switch panel (Page 12)

• Pass the temperature control sensor through the entry port into the test space

• Attach the temperature control sensor to the test specimen or to any convenient spot in 
the test space

DANGER

The temperature control sensor must not make contact with live parts.

+Pt 100 Current/current Pin 1
+Pt 100 Voltage/voltage Pin 2
-Pt 100 Voltage/voltage Pin 3
-Pt 100 Current/current Pin 4
Shield Housing
1) option
2) not assigned
3) test systems from 600 ltr only
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3 Startup and shutdown

• Activate/deactivate »Cont.Spec.« digital channel
 operating instructions for the control unit, Chapter »Switch additional functions«

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

4 Troubleshooting

If digital channel »Cont.Spec.« is activated and the temperature control sensor is not 
plugged into the master switch panel, the following message will be displayed: »Act. value 
defect: DAIO1/X38«.
1) option
2) not assigned
3) test systems from 600 ltr only

2 – 2



TEST SPACE FAN1) WITH SPEED CONTROL

B
e

tr
ie

b
sa

nl
e

itu
n

g
 fü

r 
E

in
fa

ch
kl

im
a

pr
ü

fs
ch

rä
n

ke
 K

lim
a3

0
0

0 
3

,5
" 

(8
")

A
-V

e
nt

ila
to

r.
fm

 6
3

8
37

0
9

6 
e

n 
04

.2
0

1
0

APPENDIX: TEST SPACE FAN1) WITH SPEED CONTROL

For reducing the amount of circulating air the test space fan's speed is infinitely variable.

1 Technical data 

Owing to this option the test system's emitted interference corresponds to EN 61000-6-4 
( Declaration of conformity). Operation of the test system is therefore restricted to 
industrial areas.

DANGER

The mains connection must have a separate protective copper conductor of at 
least 10 mm2 (only for test systems with a conductor size < 10 mm2).

NOTE

The performance values indicated in Chapter 3 Technical data (Page 15) cannot 
be guaranteed when the amount of circulating air is reduced. In the case of 
programmed test cycles, please note that the designated performance values 
cannot be achieved within the time programmed.

Adjustable speed range

for temperature tests 30 % to 100%

for climatic tests 50 % to 100%

Protection class IP 22
1) option
2) not assigned
3) test systems from 600 ltr only
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2 Preparing for startup

The test system is provided with a connecting cable for a non-detachable mains 
connection on site.

DANGER

The connection to the on-site mains supply must be performed by a specialist 
technician.

• Have the cable connected to a non-detachable mains connection

• connect separate protective conductor at the back of the test system to the on-site PE 
terminal (only for test systems with a conductor size < 10 mm2); observe VDE 0160, 
section 6.5 and EN 50178 in this regard

NOTE

Connection to a residual-current circuit-breaker < 300 mA is not possible.

3 Startup

• Set the speed on the control unit via the following menu:

»Home-menu«  »Options«  »Set value« »Fan speed«

 operating manual for the control unit, Chapter »Set values«

4 Shutdown

• Reset the speed to 100 %. For procedure  3 Startup (Page 2)

5 Troubleshooting

Malfunction Possible causes Correction

On-site r.c.d. tripped The pulsating DC controller affects 
the tripping function of the on-site 
residual current device.

Use a suitable AC/DC-sensitive 
residual-current circuit-breaker.
( DIN VDE 0160/ EN 50178)
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: DEMINERALISATION UNIT1) TYPE B10DN

The demineralisation unit ensures a reliable supply of demineralised water for the 
humidification system. Filling by hand is no longer necessary.

1 Setup

Choose a convenient place near the test system in which to set up the demineralisation 
unit. Use flexible hoses to connect the unit to the on-site water supply and to the test 
system.

Fig. 1-1
Demineralisation unit

1 Demineralisation cartridge

2 Water inlet hose with connection R ¾"

3 On-site water supply

4 Inlet connection

5 Conductivity meter

6 Outlet connection

7 Water outlet hose with connection R ¾"
1) option
2) not assigned
3) test systems from 600 ltr only
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2 Technical data

 Fig. 1-1 Demineralisation unit (Page 1)

2.1 Dimensions 

2.2 Connection data 

2.3 Performance data 

2.4 Power supply

Diameter 210 mm

Height incl. conductivity meter (5) 680 mm

Height of the demineralisation cartridge (1) 550 mm

Permissible operating pressure 8 bar

Inlet connection (4) R ¾"

Outlet connection (6) R ¾"

Performance at:
10° dH (approx. 100 mg CaO/ltr)

20° dH (approx. 200 mg CaO/ltr)

1200 ltr
600 ltr

Maximum flow 300 ltr/h

Exhaustion point 20 S/cm

Rated voltage 230 V AC / 50 to 60 Hz

Rated current 5 mA

Protection class IP 65
1) option
2) not assigned
3) test systems from 600 ltr only

2 – 6



DEMINERALISATION UNIT1) TYPE B10DN

B
e

tr
ie

b
sa

nl
e

itu
n

g
 fü

r 
E

in
fa

ch
kl

im
a

pr
ü

fs
ch

rä
n

ke
 K

lim
a3

0
0

0 
3

,5
" 

(8
")

A
-E

n
ts

a
lz

u
n

g.
fm

 6
3

8
3

70
9

6
 e

n
 0

4.
2

01
0

3 Connection and setup

CAUTION

Ensure that that on-site water pressure is between 1.5 to 6 bar.

• Connect the demineralisation unit to a cold water tap only.

• Protect the demineralisation unit against freezing and heat.

4 Preparing for startup

CAUTION

• The accompanying seals must be inserted into all hose connections.

• Keep the cartridge caps and apply them when returning the demineralisation cartridges 
for regeneration.

Connect the demineralisation unit as follows:  Fig. 1-1 (Page 1)

• Connect the water inlet hose (2) to the on-site water supply (3).

• Connect the water inlet hose (2) to the inlet connection (4) of the demineralisation 
cartridge (1).

• Connect the water outlet hose (7) to the outlet connection (6) of the demineralisation 
cartridge.

• Open door3) to the supply section.

• Attach the hose to the test system from below.  Fig. 4-8 (Page 30)

• Screw the conductivity meter (5) onto the demineralisation cartridge.

• Connect the overflow/condensate drain  Fig. 4-8 (Page 30) to an on-site floor outlet.

• Insert the conductivity meter's mains plug in an on-site socket-outlet.
1) option
2) not assigned
3) test systems from 600 ltr only
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5 Startup

• Execute startup per Chapter  5 Startup (Page 35).

After prolonged pauses in operation and at low flow rates, re-ionisation can cause an 
increase in the conductivity value. If this happens, drain water until the conductivity value 
drops below 20S/cm.

If the value fails to drop below 20 S/cm  8 Maintenance (Page 5).

5.1 Venting the cartridge

CAUTION

Ensure that every new or newly regenerated cartridge is properly vented as 
follows:

• Fix the water inlet hose to the outlet connection. (For pressure-resistant 
demineralisation cartridges, pull back the red ring on the quick connector).

• Open the water tap until water comes out of the inlet connection.

• Restore the connection.  4 Preparing for startup (Page 3)

• Open the water supply.

• Drain water until the pointer of the conductivity meter is back in the green zone.

6 Shutdown

Depending on the duration of the shutdown, the following items must be observed:

• Shut off on-site water supply.

• Unscrew the water hoses.

•  6 Shutdown (Page 47)

7 Troubleshooting 

Malfunction Possible causes Correction

Conductivity value exceeds 
20 S/cm

Resin in the demineralisation 
cartridge is consumed.

Replace the cartridge.
 8.1 (Page 5)

Re-ionisation caused by lengthy 
pauses in operation or weak flow

Allow water to drain until the 
conductivity falls below 20 S/cm.
1) option
2) not assigned
3) test systems from 600 ltr only
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8 Maintenance

• Observe the safety instructions.  1.4.2  »Service and maintenance« (Page 5)

• Pull the conductivity meter mains plug.

8.1 Replacing the cartridge

If the conductivity limit of 20 S/cm is exceeded during operation, the cartridge must be 
replaced as follows:

NOTE

It is advisable to keep a spare cartridge ready when the conductivity meter reaches 
10 S/cm.

• Shut off water supply.

• Pull the conductivity meter mains plug.

CAUTION

Water is still in the hoses.

• Release screw fittings on the demineralisation cartridge.

• Detach the conductivity meter from the cartridge.

• Empty the cartridge.

• Connect new demineralisation cartridge.  4 Preparing for startup (Page 3)

• Send used cartridges to one of the behropur stations for regeneration.

8.2 Consumables 

• Consumables may be ordered from our service organisation.

You will find our service organisation's address information in the Appendix.

8.3 behropur station in Germany

BEHR

Labor-Technik

Spangerstraße 8

40599 Düsseldorf

Phone: +49 (0)211 74 84 717

Fax: +49 (0)211 74 84 748

Ordering code Designation

6 3640 241 Demineralisation cartridge
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: ADDITIONAL HUMIDITY CONTROL WITH CAPACITIVE 

MEASURING SYSTEM1)

In addition to the psychrometric humidity measuring system, or instead of the 
psychrometric humidity measuring system, a capacitive humidity measuring system1) can 
be installed.

1 Description

The sensors used for humidity measurement are located in the test space, at the front, 
underneath the perforated floor.

Fig. 1-1 Humidity measuring sensor for capacitive humidity measurement system

2 Technical data

This function can be used across the entire temperature and humidity range of the test 
system.  3 Technical data (Page 15)
1) option
2) not assigned
3) test systems from 600 ltr only
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3 Startup

• Input temperature and humidity setpoints
 5.9.2 Climatic tests in manual mode (Page 44)
 operating manual for the control unit, Chapter »Manual mode«

• Activate »Cap.sensor« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

4 Shutdown

• Deactivate »Cap.sensor« digital channel

5 Maintenance

5.1 Consumables 

• Consumables may be ordered from our service organisation.

You will find our service organisation's address information in the Appendix.

Ordering code Designation

6 3838 029 Filter for capacitive humidity sensor1)
1) option
2) not assigned
3) test systems from 600 ltr only
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5.2 Replacing the capacitive humidity sensor's filter

The capacitive humidity measurement sensor is protected by a filter.

Gas emissions from the test specimens may cause the pores of the filter to clog up. 
Depending on how clogged the filter becomes, replace it, but do so at least once a year, 
as follows:

• Remove the perforated floor 

• Turn the filter of the humidity measurement sensor anticlockwise and remove it

• Attach the new filter to the humidity measurement sensor

• Fasten it by turning clockwise

Removing the filter Installing the filter

Fig. 5-1
Replacing the capacitive humidity measurement sensor filter

5.3 Calibrating the capacitive humidity measuring system1)

The humidity values displayed may deviate from the humidity setpoints.

This deviation depends on the test conditions (high temperature and humidity values), test 
specimens and operating hours of the test system.

Yearly calibration of the humidity values by our service organisation is advisable.
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: COMPRESSED AIR CONNECTION1)

This appendix describes the connection for on-site dried compressed air.

For location of the connection  Fig. 4-8 Supply and disposal connections (Page 30)

1 Setup

The compressed-air system is located in the supply section.

Fig. 1-1
Layout

1 Compressed-air supply

2 Solenoid valve 

3 Pressure reducer with pressure gauge

4 Solenoid valve 
1) option
2) not assigned
3) test systems from 600 ltr only
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2 Function

Depending on the type of test system and equipment this option enables the following 
functions:

– Condensation protection by dehumidification during the heating phase1) (Page 4)

– Regulated dew points up to -12 °C1), with psychrometer (Page 5)

– Dew points unregulated up to -30 °C1) (Page 5)

– Regulated dew points up to -20 °C, with capacitive humidity measuring system1) (Page 6)

The on-site dried compressed air passes through a pressure reducer which adjusts the 
flow rate to the volume of the test space with a 4x air exchange. The dried air is fed into 
the test space via a solenoid valve, where it mixes with the existing air.

The achievable dew point depends on the quality of the compressed air.

CAUTION

The compressed air discharges via the pressure compensation opening. If the test 
specimen releases harmful substances, channel the compressed air into an 
exhaust system having an open funnel connection.

3 Technical data

3.1 General data

Permissible operating pressure 4 to 10 bar g

Compressed-air consumption approx. 6 m³/h (expanded)

Temperature range for compressed air +2 to +50 °C

Compressed air connection Quick coupler, self-locking, DN 7.2

Quality of compressed air according to ISO 8573-1

solid impurities per class 2 max. particle size 1 m

Moisture content (vaporous): appropriate to the application

Total oil content (liquid and gaseous)  < 0.01 mg/m3
1) option
2) not assigned
3) test systems from 600 ltr only
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3.2 Expanded compressed air with atmospheric dew point < -20 °C

If the available compressed-air network provides an atmospheric dew point of < -20 °C, 
you can use the following functions:

– Condensation protection by dehumidification during the heating phase1) (Page 4)

– Regulated dew points up to -12 °C1), with psychrometer (Page 5)

3.3 Expanded compressed air with atmospheric dew point < -40 °C

If the available compressed-air network provides an atmospheric dew point of < -40 °C, 
you can use the following functions:

– Condensation protection by dehumidification during the heating phase1) (Page 4)

– Regulated dew points up to -12 °C1), with psychrometer (Page 5)

– Dew points unregulated up to -30 °C1) (Page 5)

– Regulated dew points up to -20 °C, with capacitive humidity measuring system1) (Page 6)

4 Preparing for startup

• Attach the coupling to the on-site compressed-air hose (inside diameter: 6 mm)

• Open door3) to the supply section

• Connect the on-site compressed-air hose to the test system from below
 Fig. 4-8 (Page 30)
1) option
2) not assigned
3) test systems from 600 ltr only
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5 Startup and shutdown

5.1 Condensation protection by dehumidification during the 

heating phase1)

Dried compressed air can be used to dehumidify the test system's air.

Dried compressed air is continuously fed into the test space. Dried air in the test space 
prevents the test specimen from dewing.

NOTE

To enhance the effectiveness of dehumidification during the heating phase, we 
recommend that you pre-dry the test space with compressed air. For this purpose, 
the »Cond.protect« digital channel must be activated before or during the cooling 
phase.

5.1.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint to »0.0 % RH«

• Activate »Cond.protect« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.1.2 Shutdown

Dehumidification ends automatically 5 minutes after reaching the setpoint or at the start of 
the cooling phase.
1) option
2) not assigned
3) test systems from 600 ltr only
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5.2 Regulated dew points up to -12 °C1), with psychrometer

In climate mode, dew points up to -12 °C can be set and regulated via clocking of the 
solenoid valve. 

NOTE

Use of the psychometric humidity measuring system limits the application to 
humidity ranges 1 and 2.  3.6.1 Humidity diagram (Page 19)

5.2.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.2.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel

5.3 Dew points unregulated up to -30 °C1)

In temperature mode, dew points up to -30 °C can be achieved. Dried compressed air is 
continuously fed into the test space. Dry air in the test space protects the test specimen 
against humidity and/or dilutes the concentration of harmful gas emissions from the test 
specimen.

NOTE

This function can be used across the entire temperature range of the test system.
 3 Technical data (Page 15)

5.3.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint to »0.0 % RH«

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.3.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel
1) option
2) not assigned
3) test systems from 600 ltr only
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5.4 Regulated dew points up to -20 °C, with capacitive humidity 

measuring system1)

In climate mode, dew points up to -20 °C can be set and regulated via clocking of the 
solenoid valve in conjunction with the capacitive humidity sensor.

NOTE

The temperature and humidity setpoints must conform to the data in the humidity 
diagram.  3.6.1 Humidity diagram (Page 19)

5.4.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

NOTE

In the case of setpoints in humidity range 1, changeover to the capacitive 
measuring system is effected automatically.

5.4.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel

6 Troubleshooting 

Malfunction Possible causes Correction

Dew point too high Working pressure too low Increase on-site pressure within permissible range
 3 (Page 2)

Test space not airtight Make sure the door seal and ports are tight

Test specimen contains too much 
moisture

Reduce the moisture content of the test specimen

Compressed air too humid Improve the quality of the compressed air

No drying Digital channel not activated Activate »Comp.air/GN2« / »Cond.protect« digital channel

Compressed air supply insufficient Check at the pressure reducer pressure gauge whether 
compressed air is present, 
ensure the compressed air supply is fully functional
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: COMPRESSED-AIR DRYER1) »BEKO«

This appendix contains a description of the compressed-air dryer and the following options:

– Dew points unregulated up to -30 °C1) (Page 4)

– Condensation protection by dehumidification during the heating phase1) (Page 3)

– Regulated dew points up to -12 °C1), with psychrometer (Page 4)

– Regulated dew points up to -20 °C, with capacitive humidity measuring system1) (Page 5)

1 Setup

The compressed-air dryer is located in the supply section and is set up as follows:

Fig. 1-1
Layout

1 Compressed-air supply

2 Solenoid valve 

3 Fine filter

4 Superfine filter

5 Solenoid valve 

6 Compressed-air dryer

7 Pressure reducer with pressure gauge

8 Condensate drain, fine filter (oil/water mixture)

9 Condensate drain, superfine filter (oil/water mixture)
1) option
2) not assigned
3) test systems from 600 ltr only
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2 Function

Depending on the type of test system and equipment this option enables the following 
functions:

– Condensation protection by dehumidification during the heating phase1) (Page 3)

– Regulated dew points up to -12 °C1), with psychrometer (Page 4)

– Dew points unregulated up to -30 °C1) (Page 4)

– Regulated dew points up to -20 °C, with capacitive humidity measuring system1) (Page 5)

• Please refer to the description  Appendix: Compressed air connection1)

On-site compressed air is purified via a fine filter and a superfine filter and dehumidified in 
the compressed-air dryer.

The pressure reducer adjusts the flow rate of dried compressed air to the volume of the 
test space with a 4x air exchange and feeds it via a solenoid valve into the test space where 
it mixes with the existing air.

CAUTION

The compressed air discharges via the pressure compensation opening. If the test 
specimen releases harmful substances, channel the compressed air into an 
exhaust system having an open funnel connection.

3 Technical data

Recommended compressed-air pressure
(corresponding to factory-set air exchange)

6 bar g

Permissible operating pressure 4 to 10 bar g

Compressed-air consumption at 6 bar g approx. 6 m³/h (expanded)

Temperature range for compressed air +2 to +60 °C

Compressed air connection Quick coupler, self-locking, DN 7.2

Quality of compressed air according to ISO 8573-1

solid impurities per class 2 max. particle size 1 m

Moisture content (vaporous) per class 5

Pressure dew point  < +7 °C

Residual moisture  < 7.8 g/m3

Total oil content (liquid and gaseous)  < 0.1 mg/m3
1) option
2) not assigned
3) test systems from 600 ltr only
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4 Preparing for startup

• Attach the coupling to the on-site compressed-air hose (inside diameter 6 mm)

• Open door3) to the supply section

• Connect the on-site compressed-air hose to the test system from below
 Fig. 4-8 (Page 30)

5 Startup and shutdown

5.1 Condensation protection by dehumidification during the 

heating phase1)

Dried compressed air can be used to dehumidify the test system's air.

Dried compressed air is continuously fed into the test space. Dried air in the test space 
prevents the test specimen from dewing.

NOTE

To enhance the effectiveness of dehumidification during the heating phase, we 
recommend that you pre-dry the test space with compressed air. For this purpose, 
the »Cond.protect« digital channel must be activated before or during the cooling 
phase.

5.1.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint to »0.0 % RH«

• Activate »Cond.protect« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.1.2 Shutdown

Dehumidification ends automatically 5 minutes after reaching the setpoint or at the start of 
the cooling phase.
1) option
2) not assigned
3) test systems from 600 ltr only
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5.2 Regulated dew points up to -12 °C1), with psychrometer

In climate mode, dew points up to -12 °C can be set and regulated via clocking of the 
solenoid valve. 

NOTE

Use of the psychometric humidity measuring system limits the application to 
humidity ranges 1 and 2.  3.6.1 Humidity diagram (Page 19)

5.2.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.2.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel

5.3 Dew points unregulated up to -30 °C1)

In temperature mode, dew points up to -30 °C can be achieved. Dried compressed air is 
continuously fed into the test space. Dry air in the test space protects the test specimen 
against humidity and/or dilutes the concentration of harmful gas emissions from the test 
specimen.

NOTE

This function can be used across the entire temperature range of the test system.
 3 Technical data (Page 15)

5.3.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint to »0.0 % RH«

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.3.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel
1) option
2) not assigned
3) test systems from 600 ltr only

4 – 8
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5.4 Regulated dew points up to -20 °C, with capacitive humidity 

measuring system1)

In climate mode, dew points up to -20 °C can be set and regulated via clocking of the 
solenoid valve in conjunction with the capacitive humidity sensor. 

NOTE

The temperature and humidity setpoints must conform to the data in the humidity 
diagram.  3.6.1 Humidity diagram (Page 19)

5.4.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

NOTE

In the case of setpoints in humidity range 1, changeover to the capacitive 
measuring system is effected automatically.

5.4.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel
1) option
2) not assigned
3) test systems from 600 ltr only

5 – 8



COMPRESSED-AIR DRYER1) »BEKO«

B
e

tr
ie

b
sa

nl
e

itu
n

g
 fü

r 
E

in
fa

ch
kl

im
a

pr
ü

fs
ch

rä
n

ke
 K

lim
a3

0
0

0 
3

,5
" 

(8
")

A
-T

ro
ck

n
e

r 
B

e
ko

 S
im

p
a

c.
fm

 6
3

8
37

0
9

6
 e

n 
0

4.
20

1
0

e

 channel

ether 
6 Troubleshooting 

7 Maintenance

• Observe the safety instructions.  1.4.2  »Service and maintenance« (Page 5)

7.1 Monthly maintenance

Condensate (oil/water mixture) is building up in both filters.

• Open condensate drain (8) and (9)  Fig. 1-1 Layout (Page 1) discharge the 
condensate

7.2 Maintenance after 4000 operating hours or at least once a year

Replace the filter elements in fine filter and superfine filter as follows:

 Fig. 7-1 Replacing the filter element (Page 7)

• Open door to the supply section

• Detach the quick coupler (system unpressurised)

• Loosen screw (2) on slide (1)

• Push slide (1) downward

• Unscrew the filter housing (3)

• Pull filter element (4) off the filter top (5)

• Replace fine filter »04F« and superfine filter »04S« with new filter element. For type 
designation see bottom of filter elements and filter housing.

CAUTION

Take care not to mix up the filter elements!

• Attach sticker for the next filter change in an easily visible location on the test system

• Reassemble in reverse order

Malfunction Possible cause Correction

Dew point too high Working pressure too low Increase on-site pressure within permissible rang
 3 (Page 2)

Test space not airtight Make sure the door seal and ports are tight

Test specimen contains too 
much moisture

Reduce the moisture content of the test specimen

No drying, 
Dryer fails to operate

Digital channel not activated Activate »Comp.air/GN2« / »Cond.protect« digital

Compressed air supply 
insufficient

Check at the pressure reducer pressure gauge wh
compressed air is present, 
generate compressed air supply
1) option
2) not assigned
3) test systems from 600 ltr only

6 – 8
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Fig. 7-1
Replacing the filter element

CAUTION

Failure to replace the filter elements will destroy the diaphragm in the 
compressed-air dryer and render the dryer ineffective.

7.3 Consumables

• Consumables may be ordered from our service organisation.

You will find our service organisation's address information in the Appendix.

Ordering code Designation

6 2836 003 Filter elements »04F« and »04S«

1
2

3

4

5

1) option
2) not assigned
3) test systems from 600 ltr only
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1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: COMPRESSED-AIR DRYER1) »DONALDSON«

This appendix contains a description of the compressed-air dryer and the following options:

– Dew points unregulated up to -30 °C1) (Page 4)

– Condensation protection by dehumidification during the heating phase1) (Page 3)

– Regulated dew points up to -12 °C1), with psychrometer (Page 4)

– Regulated dew points up to -20 °C, with capacitive humidity measuring system1) (Page 5)

1 Setup

Depending on the type of test system, the compressed-air dryer is located on the side 
panel or in the mechanical section and is set up as follows:

Fig. 1-1
Layout

1 Afterfilter 7 Desiccant cartridges

2 Air outlet 8 Feet for horizontal installation

3 Control block with display 9 Bracket for vertical installation1)

4 Electrical connection 10 Control board cover

5 Air inlet 11 Condensate outlet

6 Prefilter 12 Silencer
1) option
2) not assigned
3) test systems from 600 ltr only

1 – 10
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10
2 Function

On-site compressed air is purified via a prefilter and an afterfilter and dehumidified in the 
compressed-air dryer.

The pressure reducer adjusts the flow rate of dried compressed air to the volume of the 
test space with a 4x air exchange. The dried air is fed into the test space via a solenoid 
valve, where it mixes with the existing air.

CAUTION

The compressed air discharges via the pressure compensation opening. If the test 
specimen releases harmful substances, channel the compressed air into an 
exhaust system having an open funnel connection.

3 Technical data 

Accessible pressure dew point dryer -40 °C with max. inlet temperature +35 °C and 
operating pressure 6 bar g

Recommended compressed-air pressure
(corresponding to factory-set air exchange)

6 bar g

Permissible operating pressure 6 to 10 bar g
(referring to standard equipment with throttle unit 7)

Compressed-air consumption at 6 bar g approx. 15 m3/h (expanded)

max compressed-air temperature +50 °C

Electrical data 230 V / 50 to 60 Hz

Sound pressure level approx. 5 dB(A) above test system level

Condensate outlet Ø 6 mm, hose connection 

Compressed air connection Quick coupler, self-locking, DN 7.2

Compressed-air standard according to ISO 8573-1

solid impurities per class 2 max. particle size 1 m

Moisture content (vaporous) per class 6

Pressure dew point  < +10 °C

Residual moisture  < 9.4 g/m3

Total oil content (liquid and gaseous)  < 3 mg/m3
1) option
2) not assigned
3) test systems from 600 ltr only
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4 Preparing for startup

• Attach the coupling to the on-site compressed-air hose (inside diameter 6 mm)

• Open door to the supply section3)

• Connect the on-site compressed-air hose to the test system from below
 Fig. 4-8 (Page 30)

5 Startup and shutdown

NOTE

Due to controller-related scanning at test system startup, it takes 
approx. 90 seconds to activate the compressed-air dryer.

For initial startup or for prolonged shutdown periods you first have to regenerate the 
compressed air dryer's desiccant cartridges. Regeneration takes at least 1 hour. The 
compressed air dryer is fully functional on completion of the regeneration process.

• Switch on the »Dryer« digital channel for the compressed-air dryer in a timely manner.

NOTE

Regeneration time is not monitored by the controller.

5.1 Condensation protection by dehumidification during the 

heating phase1)

Dried compressed air can be used to dehumidify the test system's air.

Dried compressed air is continuously fed into the test space. Dried air in the test space 
prevents the test specimen from dewing.

NOTE

To enhance the effectiveness of dehumidification during the heating phase, we 
recommend that you pre-dry the test space with compressed air. For this purpose, 
the »Cond.protect« digital channel must be activated before or during the cooling 
phase.

5.1.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Activate »Cond.protect« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.1.2 Shutdown

Dehumidification ends automatically 5 minutes after reaching the setpoint or at the start of 
the cooling phase.
1) option
2) not assigned
3) test systems from 600 ltr only
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10
5.2 Regulated dew points up to -12 °C1), with psychrometer

In climate mode, dew points up to -12 °C can be set and regulated via clocking of the 
solenoid valve. 

NOTE

Use of the psychometric humidity measuring system limits the application to 
humidity ranges 1 and 2.  3.6.1 Humidity diagram (Page 19)

5.2.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Set the humidity setpoint

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.2.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel

5.3 Dew points unregulated up to -30 °C1)

In temperature mode, dew points up to -30 °C can be achieved. Dried compressed air is 
continuously fed into the test space. Dry air in the test space protects the test specimen 
against humidity and/or dilutes the concentration of harmful gas emissions from the test 
specimen.

NOTE

This function can be used across the entire temperature range of the test system.
 3 Technical data (Page 15)

5.3.1 Startup

• Make sure the compressed-air supply is in order

• Set the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

5.3.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel
1) option
2) not assigned
3) test systems from 600 ltr only
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10
5.4 Regulated dew points up to -20 °C, with capacitive humidity 

measuring system1)

In climate mode, dew points up to -20 °C can be set and regulated via clocking of the 
solenoid valve in conjunction with the capacitive humidity sensor. 

NOTE

The temperature and humidity setpoints must conform to the data in the humidity 
diagram.  3.6.1 Humidity diagram (Page 19)

5.4.1 Startup

• Make sure the compressed-air supply is in order

• Input the temperature setpoint
 operating manual for the control unit, Chapter »Manual mode«.

• Set the humidity setpoint

• Activate »Comp.air/GN2« digital channel
 operating manual for the control unit, Chapter »Switch additional functions«

• Start the test

NOTE

In the case of setpoints in humidity range 1, changeover to the capacitive 
measuring system is effected automatically.

5.4.2 Shutdown

• Deactivate »Comp.air/GN2« digital channel
1) option
2) not assigned
3) test systems from 600 ltr only
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6 Troubleshooting 

7 Maintenance

• Observe the safety instructions.  1.4.2  »Service and maintenance« (Page 5)

Fig. 7-1
Maintenance display

Malfunction Possible causes Correction

Dew point too high Working pressure too low Increase on-site pressure within permissible range
 3 (Page 2)

Test space not airtight Make sure the door seal and ports are tight

Test specimen contains too much 
moisture

Reduce the moisture content of the test specimen

Compressed air too humid Improve the quality of the compressed air

Throttle soiled or wrong type Check/replace

Silencer soiled Clean

No drying, 
Dryer fails to operate

Digital channel not activated Activate »Comp.air/GN2« / »Cond.protect« digital 
channel

Compressed air supply insufficient Check at the pressure reducer pressure gauge 
whether compressed air is present, 
generate compressed air supply

 Replace the desiccant cartridge

 Replace the afterfilter

 Replace the prefilter
1) option
2) not assigned
3) test systems from 600 ltr only

6 – 10
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10
7.1 Replacing the filter elements

Replace the prefilter and afterfilter according to the following criteria:

– After a maximum of 8000 operating hours

– After 1 year at the latest

– When the respective LED on the compressed air dryer display lights up

Fig. 7-2
Replace the filter elements

Proceed in the following order:

• Release the clamping lever (1)

• Swing filter unit (2) out, pull prefilter out in downward motion, pull afterfilter out in 
upward motion

• Undo 4x screws (3)

• Pull out filter flange (4) and filter element (5)

• Unscrew filter element (5)

• Screw new filter element in

• Reassemble in reverse order
1) option
2) not assigned
3) test systems from 600 ltr only
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7.2 Replacing the desiccant cartridges

Replace the desiccant cartridges in accordance with the following criteria:

– After 10000 operating hours

– After 2 years at the latest

– When the respective LED on the compressed air dryer display lights up

• Release the clamping lever (1)

• Swing filter unit (2) for the afterfilter out, pull afterfilter out in upward motion.

• Undo the screw (3) at the nozzle housing; pull the tube support slightly away from the 
absorber cover

• Undo 8x screws (4)

• Pull absorber cover (5) out along with the desiccant cartridges, 
pulling the nozzle housing slightly to the right.

• Unscrew desiccant cartridges (6)

• Screw new desiccant cartridges in
1) option
2) not assigned
3) test systems from 600 ltr only

8 – 10
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10
Resetting the reset switch

• Set master switch to »O«

• Open the control board cover  Fig. 1-1 Layout (Page 1)

• Actuate the reset switch 1x

• Reassemble in reverse order

Fig. 7-3
Reset switch

7.3 Consumables

• Consumables may be ordered from our service organisation.

You will find our service organisation's address information in the Appendix.

Ordering code Designation

6 3651 023 Set of wearing parts, consisting of:

– Dessicant cartridge

– Prefilter and afterfilter

– Set of seals

6 3651 024 Set of wearing parts, consisting of:

– Prefilter and afterfilter

– Set of seals
1) option
2) not assigned
3) test systems from 600 ltr only

9 – 10
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1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: LEAD-THROUGH PAD1)

This appendix contains operating instructions for the lead-through pad1).

To enable the introduction of individual cables, a lead-through pad is glued to the masking 
frame around the test space opening. 

It is designed for 5 cables, with a maximum diameter of 7 mm each. The cables can be 
introduced into the test space without separating the test specimen from the measuring 
equipment. The matching shape of lead-through pad and masking frame ensure that the 
test space is perfectly sealed when the door is closed.

1 Technical data

2 Inserting the cables

• Beginning at the edge squeeze the individual cables (1) into the designated slots.

Fig. 2-1
Inserting cables into lead-through pad

Number of ports 5

Diameter of cables 2 to 7 mm
1) option
2) not assigned
3) test systems from 600 ltr only

1 – 4
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3 Maintenance

3.1 Replacing the lead-through pad

If the lead-through pad is damaged, replace it with the spare pad supplied, proceeding as 
follows:

• Detach the lead-through pad (1) from the masking frame (3) with a knife.

CAUTION

Be careful not to damage the test space seals

Fig. 3-1
Detaching the lead-through pad

• Use a knife to remove silicone residues from the masking frame
1) option
2) not assigned
3) test systems from 600 ltr only

2 – 4
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Fitting a new lead-through pad

• Apply two lines of silicone (approx. 2 mm high) to the back of the lead-through pad.

• Insert the lead-through pad into the masking frame in such a way that the slots are 
accessible from the outside

• Insert the lugs (4) of the lead-through pad in the recess of the test space seals

• Close the test space door

• Allow the silicone adhesive to set for approx. 24 h

Fig. 3-2
Back of lead-through pad

NOTE

Should the storage life of the silicone adhesive supplied be exceeded (12 months 
from date of delivery), you may use a regular transparent acetic acid-based 
silicone adhesive for cementing the lead-through pad in place.

3.2 Consumables 

• Consumables may be ordered from our service organisation.

You will find our service organisation's address information in the Appendix.

Ordering code Designation

62652002 Lead-through pad

60272309 Silicone adhesive
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: ATTACHING THE 8" CONTROL UNIT1) TO THE 
MOUNTING BAR

Attach the control unit to the mounting bar on the door as follows:

• Remove the control unit from the carton and unpack it

• Release the clamping lever

• Remove the clamp collar

• Position the control unit on the mounting bar

• Insert the clamp collar in the support of the control unit

• Screw in the clamp lever 

• Adjust the desired inclination and secure the control unit

• Insert the connecting cable in the connector panel

Fig.
Attaching the control unit to the mounting bar

1 Control unit

2 Clamp collar

3 Clamp lever

4 Mounting bar
1) option
2) not assigned
3) test systems from 600 ltr only

1 – 2



ATTACHING THE 8" CONTROL UNIT1) TO THE MOUNTING BAR

B
e

tr
ie

b
sa

nl
e

itu
n

g
 fü

r 
E

in
fa

ch
kl

im
a

pr
ü

fs
ch

rä
n

ke
 K

lim
a3

0
0

0 
3

,5
" 

(8
")

A
-B

e
di

e
n

te
il 

F
ro

nt
b

ue
g

e
l.f

m
 6

3
8

3
7

09
6

 e
n

 0
4

.2
0

10
1) option
2) not assigned
3) test systems from 600 ltr only

2 – 2



ATTACHING THE 8" CONTROL UNIT TO THE SIDE OF THE TEST SYSTEM1)

B
e

tr
ie

b
sa

nl
e

itu
n

g
 fü

r 
E

in
fa

ch
kl

im
a

pr
ü

fs
ch

rä
n

ke
 K

lim
a3

0
0

0 
3

,5
" 

(8
")

A
-B

e
di

e
n

te
il 

se
itl

ic
h

.fm
 6

3
83

7
0

96
 e

n
 0

4
.2

0
1

0

APPENDIX: ATTACHING THE 8" CONTROL UNIT TO THE SIDE OF 

THE TEST SYSTEM1)

Attach the control unit below or on the door lock, proceeding as follows:

• Remove the control unit from the carton and unpack it

• Undo the star screw / clamping lever

• Position the swivel arm

• Lock star screw

• Release the clamping lever on the control unit

• Attach the control unit to the swivel arm

• Adjust the desired inclination with the clamping lever

• Insert the connecting cable in the connector panel

Fig.
Installing control unit below the door lock

1 Star screw

2 Swivel arm

3 Control unit
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: HANDHOLE PORTS1)

This appendix contains operating instructions for the handhole ports1).

The handhole ports are built into the test space door; sealing plugs with protective gloves 
are inserted into them to allow access to the test specimens during a test without opening 
the door.

Use of the protective gloves is strictly limited to temperatures from -30 °C to +80 °C.

 CAUTION

These temperature limits must be strictly observed. The safety gloves are light- 
and UV-sensitive. Store the safety gloves in a dark and dry place.

DANGER

The protective gloves are designed for short-term application only. Remove the 
protective gloves from the handhole ports after use. Seal the handhole ports with 
the short, closed plugs.

Seal the entry ports from the inside with the slotted plugs for long-duration tests
 Fig. 5-4 Slotted plugs for long-duration climatic tests and for inserting cables (Page 40).

Fig.
Short closed plugs for handhole entry ports
1) option
2) not assigned
3) test systems from 600 ltr only
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1 Consumables

• Consumables may be ordered from our service organisation.

You will find our service organisation's address information in the Appendix.

Ordering code Designation

64 60 94 63 1 pair safety gloves for entry port, Ø 125 mm
1) option
2) not assigned
3) test systems from 600 ltr only
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APPENDIX: INDEX

A
Analogue I/O see Appendix Interfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
Attaching the control unit see Appendix

C
Capacitive humidity measuring system see Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11
Circulating air quantity see Appendix Test space fan with speed control
Cleaning the dust filters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61
Cleaning the water reservoir. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63
Compressed-air dryer see Appendix
Compressor oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49
Condenser, air-cooled  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60
Connection for compressed air see Appendix
Connector panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 14

D
Definition of a specialist technician. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
Dehumidification during the heating phase see Appendix Compressed-air connection / Com-
pressed-air dryer
Demineralisation unit see Appendix
Demineralised water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30, 32
Dew points regulated/unregulated see Appendix Compressed-air connection / Compressed-air dry-
er
Digital I/O see Appendix Interfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
Door lock  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7
Dry contact see Appendix Interfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

E
Emitted interference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
Entry ports  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 39
Ethernet interface see Appendix Interfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

F
Filling water reservoir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 37
Floor drain  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31

H
Handhole ports see Appendix
Heat-emitting test specimen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38
Humidification sleeve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11, 56, 64
Humidification water quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45
Humidifying water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
Humidity diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19
Humidity measurement sensor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64
Humidity measuring system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11
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I
Independent measuring system see Appendix Interfaces
Inputting setpoints  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
Installation plan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
Installation requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
Interface converter see Appendix Interfaces
IP address see Appendix Interfaces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

L
Lead-through pad see Appendix
Lighting, halogen bulb  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 56, 62

M
Maintenance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2, 5, 55
Malfunctions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51
Manual mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
Master switch panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 12
Measurement sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 11
Mechanical section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 10
Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51

N
Noise measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17

O
Overflow/condensate drain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30, 31

P
Perforated floor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59
Plug  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 56
Power supply see Technical data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33
Pressure compensation opening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 10
Pressure switch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56
Program mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
Psychometric humidity measuring system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

R
Refrigerants  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5, 49
Refrigerating unit, servicing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56
Residual-current circuit-breaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56
RS 232 interface see Appendix Interfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
RS 485 / RS 422 interface see Appendix Interfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
1) option
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3) test systems from 600 ltr only
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Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
Safety devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7
Safety gloves see Appendix Handhole ports
Safety instructions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4
Service Organisation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55
Shutdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47
Socket outlet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
Space requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
Startup  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21, 35, 46
Supply section  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9
Switchgear cabinet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 10, 61
Symbols on the test system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

T
TCP/IP address see Appendix Interfaces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
Technical data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15
Temperature control sensor "control/measure" see Appendix . . . . . . . . . . . . . . . . . . . . . . . . . .  13
Temperature control sensor control/measure see Appendix
Temperature limiter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35
Temperature limiter, independently adjustable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13, 42
Temperature limiter, software. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41
Temperature measurement sensor "Sensor.." and "control/measure" see Appendix  . . . . . . . .  13
Temperature measurement sensor.. and control/measure see Appendix
Test space basin  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
Test space fan see Appendix Test space fan with speed control
Test space seal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58
Test space, cleaning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59
Test specimen

Energised. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39
Test specimen energised . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4
Test specimens  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38
Test system waste disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49

U
USB interface see Appendix Interfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13
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