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1 Safety

1.1 General safety instructions for the device

IMPORTANT:

B Always read the operating manual carefully before operating the device.

B This operating manual is part of the device. If the device is passed on, the
operating manual must be handed over with it.

B The information in this operating manual must therefore be kept at hand
in the immediate vicinity of the device.

B Be sure to carefully store this copy of the operating manual.

B The operating manual is available on our website (https://www.lauda.de).

B The device must only be operated as intended under the conditions
stated in this operating manual. Any other mode of operation is con-
sidered to be unintended use and could compromise the protection
provided by the device.

B The device is not designed for use in medical applications in accordance

with DIN EN 60601-1and IEC 601-1.

If this operating manual is lost, contact LAUDA Service. You
can find the contact information here LN Chapter 13.4 “Contact
LAUDA” on page 89.

When operating the device, there is a risk of injury from low temperatures,
fire and the presence of electrical energy. These risks posed by the device
have been mitigated in the design to the extent possible in keeping with
the applicable norms. The remaining risk can be reduced using one of the

Following measures:

V2

Safety equipment is available for the device. This equipment is crucial
for device safety and must be controlled by the user. All maintenance
intervals must be observed and appropriate maintenance activities must
be performed to ensure the functionality of the equipment.

The safety equipment for the device is described in this "Safety” chapter.

Various warning symbols are located on the device. These symbols must
be observed without fail.

The warning symbols on the device are described in this "Safety” chapter.

Personnel and the protective equipment worn by personnel are also
subject to specific requirements.

These requirements are described in this "Safety” chapter.
The device may only be operated by trained personnel.
Transport and move the device carefully. Never tilt the device.
Never put the device into operation if:

® itis damaged,

® itisleaking (for example, refrigerant is escaping),

® the mains cable and/or other cables are damaged.

Switch off the device and pull out the mains plug, see & Chapter 6.2
“Switching the device on and off” on page 50:

® before starting service work, maintenance work or repair work
® when moving the device

® wheninstalling or removing modules or accessories

Mobifreeze 7/ 1M



O An overview of authorized personnel and protective equipment can
i be found in N Chapter 1.15 “Description of personnel qualifica-
tions” on page 11 and N Chapter 1.16 “Description of personal

protective equipment” on page 12.

O Refer to N Chapter 1.20 “Structure of warnings” on page 15

l for more information on the general structure of safety notices.

1.2 Obligations of the operator

The national regulations for operation applicable in the country in which the
system is installed must be complied with.

In particular, the application of statutory regulations concerning operational
safety must be observed.

The conditions for setting up the device must always be met. See also
the information in the device specifications N Chapter 12.4 “Device data”
on page 87.

The device may only be used, maintained and repaired in accordance with the
manufacturer’s instructions. [t must not be modified or fitted with attach-
ments without ensuring that the device is still safe. The safety of the device
must be guaranteed at all times.

1.3 EMC requirements

Table 1: Classification in accordance with EMC requirements

N . _ within the EU
Mobifreeze M 270 Table 1 (Industrial) in accord-  Emissions Class A in accord- _ ;
ance with EN 61326-1 ance with EN 55016-2 9106“062"3 connection value

1.4 Software versions

This operating manual is valid for devices with the following software versions

or higher.

Single-board refrigeration controller 13.2
Operating unit 2.3.861
Main battery monitor 1.09

1.5 Intended use

B The LAUDA Mobifreeze M 270 is a mobile ultra low temperature chest

freezer designed for industrial use.

B The temperature range extends from -50 °C to -86 °C.

8/M Mobifreeze V2
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1.6 Unintended use

1.7 Foreseeable misuse

1.8 Type of power supply

V2

The

The

The device is designed exclusively for the temperature control, storage
and transport of non-hazardous substances, such as chemicals, pharma-
ceutical substances and medications.

Only the integrated mains plug or the internal main battery may be used
to operate the device.

The mobile ultra low temperature chest freezer may only be moved by

hand.

The ultra low temperature chest freezer is loaded and unloaded from
above. The device lid must be opened and the goods inside secured to
prevent them from sliding. Make sure that the contents are distributed
evenly. Heavy loads should be placed at the lowest point possible in the
interior, ideally on the floor of the compartment.

The maximum permitted gradient or incline for mobile operation is two
percent.

Following are considered examples of unintended use:

Storage of highly flammable/self-igniting and/or explosive substances,
acids and alkalis that are chemically unstable and/or release gases
Medical applications (the device does not have medical device approval)

Installation and operation in hazardous areas and outside the permitted
ambient conditions

Use for controlling the temperature of foodstuffs
Use in aggressive or corrosive ambient conditions

Storage of substances that attack the materials incorporated into the
device, such as stainless steel, elastomers and sensors.

Qutdoor installation
Storage of hazardous substances that emit harmful fumes
Installation and operation in the vicinity of naked flames

The presence or storage of animals or people in the refrigeration com-
partment

following are considered cases of foreseeable misuse:

Medical applications

Transport of people/passengers

Collision with other people and objects

Exceeding the maximum permissible load
Moving/pulling the device with a motorized vehicle.

Exceeding the maximum gradient of two percent when moving the
device during mobile operation

Exceeding the permissible payload, see the "Technical data” chapter.

Electrical energy
® When connected to the mains power supply to operate the device

® To charge the main battery

Mobifreeze 9 /M
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Prohibition of modifications to the device

Any technical modification of the device by the user is prohibited. Any
damage resulting from unauthorized modification is not covered by customer
service or the product warranty. Service work may only be performed by the

LAUDA Service department or a service partner authorized by LAUDA.
Only original spare parts may be used.

The installation of modules, such as an external data logger or moni-
toring system, is only permitted/possible in consultation with, and following
approval from, the manufacturer, LAUDA. See & Chapter 5.10 “Installing

modules” on page 45 for more information.

Ambient conditions and operating conditions

Observe the following requirements when setting up the device:

B Theinstallation site must be level and horizontal (maximum gradient of
two percent) and suitable for supporting the weight of the device.
Activate the dead man's brake.

Activate the locking casters.

The transport route must not be slippery, wet or icy.

Only used inside buildings

Use up to a maximum height of 2,000 m above sea level
Maximum relative humidity 80 percent, non-condensing
Fluctuations of the mains voltage up to £10 of the nominal voltage
Overvoltage category |l

Pollution degree 2

Positioned at a minimum distance of 150 mm away from walls or other
devices so that the air drawn in for cooling can circulate freely.

The condenser must not be covered or obstructed as air circulation must
be guaranteed.

B |norderto prevent an increase in the compartment temperature
resulting from a reduction in cooling capacity, the ambient temperature

(16-28°C) must not exceed 28°C.

B |nsmaller installation rooms, please ensure that the heat discharged
from the device's active cooling system does not cause the ambient
temperature (see technical data) to exceed the maximum limit.

B Ensure that the installation room has adequate ventilation and cooling.

Also observe the Following requirements when using the device in mobile
applications:

B Inorderto prevent an increase in the compartment temperature
resulting from a reduction in cooling capacity, it is important to ensure
that there is sufficient cooling (if necessary using air conditioning) in the
transport vehicle so that the ambient temperature (16-28°C) does not
exceed 28°C.

The device must be secured properly during transportation. Ensure the
load is secured properly and keep the ventilation grid on the device clear.

Activate the dead man's brake.
Activate the locking casters.

The dead man's brake handle must not be secured in the pulled position.

The device must not come into contact with the vehicle walls or other
cargo items.

Mobifreeze V2
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B The contents of the compartment must be adapted to the transport
conditions and filled/secured accordingly.

B Minimize the time that the chest freezer spends in cold ambient condi-
tions.

1.1 Materials

Al parts of the device are manufactured from high-quality materials adapted
to withstand the operating temperature. The range of materials used includes
high-quality stainless steels and high-quality, temperature-resistant plastics.
The compartment is manufactured entirely from stainless steel.

112 Time limits

B The device is designed to operate continuously for 20,000 hours.

B Refer to the maintenance plan for information on maintenance intervals.

113 Natural refrigerant

The device operates using odorless, natural refrigerant. These refrigerants
are flammable. There are no special installation requirements due to the

low refrigerant charge and hermetically sealed design. The designation and
refrigerant charge are specified on the type plate, see & Further information

on page 30 and also N Chapter 5.1 “Installation” on page 33.

114 Application area

The device may only be used in the following areas.

B Logistics, production, quality assurance, research and development in an
industrial environment

B Indoors

® [Exception: Properly secured in vehicle cargo holds

B Not installed outdoors

® [Exception: short routes in the open air in line with specified IP
protection requirements

115 Description of personnel qualifications

Electrician

Electricians are able to perform work on electrical installations as well as
identify and avoid potential dangers independently based on their profes-
sional training, knowledge and experience as well as knowledge of the rele-
vant provisions.

Electricians are specially trained for the working environment in which they
are active and know all the relevant standards and regulations.

Electricians must comply with the provisions of all applicable statutory acci-
dent prevention regulations.

V2 Mobifreeze /M
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Forklift driver

The forklift driver must be 18 years old or over and have physical, mental and
character-related qualities that are suitable for driving industrial trucks that
have a driver's seat or driver's cab.

Furthermore, the forklift driver has been trained to drive industrial trucks
that have a driver's seat or driver's cab.

The forklift driver has demonstrated to the operator his or her ability to drive
industrial trucks that have a driver's seat or driver's cab, and the operator then
commissions the driver in writing to drive the vehicles.

Instructed person
The operator has informed the instructed person about the tasks assigned to
them and the possible risks of improper behavior.

Refrigeration specialist

Refrigeration specialists are specially trained and certified for the specialist
field in which they are active and know all the applicable standards and
regulations. The certification includes the expertise required to avoid emis-
sions, recover fluorinated greenhouse gases and safely handle refrigeration
equipment of the relevant type and size.

Refrigeration specialists are able to carry out work on refrigeration systems
and independently recognize and avoid possible dangers based on their pro-
fessional training and experience.

A certificate relating to (EU) No. 2024/573 and (EU) No. 2015/2067 must

be available.

Specialized personnel

Specialized personnel are able to perform the work assigned to them as
well as identify and avoid potential dangers independently based on their
professional training, knowledge and experience as well as knowledge of the
relevant provisions.

Description of personal protective equipment

Cold protection gloves
Cold protection gloves are leather safety gloves that are resistant to acid and
cold.

Safety gloves are used to protect the hands when touching refrigerated
components and small quantities of reFrigerants.

Protective gloves
Protective gloves are worn to prevent injuries when removing external pro-
tective panels.

Safety glasses
Safety glasses are used to protect the eyes from flying parts and liquid
splashes.

Mobifreeze V2
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Safety fittings on the device

Alarm message

Sensor monitoring

Power failure / main battery failure

Data logger battery alarm

Safety shoes

Safety shoes are worn to provide protection against heavy falling objects
and prevent slipping on slippery surfaces. They also protect the feet when
removing exterior protective panels.

In the event of a malfunction, an alarm is triggered.

Each alarm is indicated acoustically in the form of an alarm signal (1 second
on — 1second off) and visually on the Touch operating unit display.

All alarms that occur are saved in the internal data logger.

The controller's temperature probe is continuously checked for short circuits
and interruptions.

In the event of a malfunction, an alarm message is activated, see % Chapter

1171 “Alarm message” on page 13.

If the sensor develops a fault, the emergency program starts. The device
cools alternately for 30 minutes with the compressor running, and then
stops for 10 minutes.

Note:

B During the emergency program, the temperature may vary from the set
temperature in the compartment.

If a power failure occurs or the device is disconnected from the mains
power, it switches to battery mode. This transition usually occurs without
interruption.

If the user switches off the main battery or the battery is completely dis-
charged, meaning that battery operation is no longer possible, an acoustic
warning signal sounds after approximately 5 seconds (1 second on - 1second
off). The [power failure] fault message remains on the Touch operating unit
display until it is acknowledged.

In the event of a complete power failure, the battery of the internal data
logger will keep the Touch operating unit display and data recording (internal
data logger) operational for approximately 35 hours.

If the battery in the internal data logger develops a fault, a corresponding
message and the current temperature appear alternately in text form on the

display.
An acoustic alarm also sounds (1 second on - 1second off).

Always observe the legal regulations when disposing of a faulty battery from
the internal data logger.

Mobifreeze 13711
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Overtemperature alarm

117.6 Low temperature alarm
118 Warning symbols on the device
Cold surfaces
Flammable
LiFePOA4 battery
9
1.19 Residual risks
14 /1M

The overtemperature protection is a warning device that is activated when
the temperature in the refrigeration compartment exceeds the specified
upper limit.

This information is shown on the Touch operating unit display.

An acoustic alarm also sounds (1 second on - 1second off).

The low temperature protection is a warning device that is activated when
the temperature in the refrigeration compartment falls below the specified
lower limit.

This information is shown on the Touch operating unit display.

An acoustic alarm also sounds (1 second on - 1second off).

"Cold surface” warning symbols are affixed to the device. This symbol warns
of cold surfaces on the device. These surfaces must not be touched during

operation. Personal protective equipment must be worn before coming into
contact with these surfaces during other operation phases such as servicing.

B The “Flammable” warning symbol is attached to devices filled with nat-
ural refrigerants.

This symbol warns of the flammability of natural refrigerant.

B The device is fitted with a LiFePO4 battery.

The safety instructions/warning information in the operating instructions
describe any residual risks on the device.

Mobifreeze V2
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1.20 Structure of warnings
Dangerous B Awarning of "dangerous” indicates an immediately dangerous situation.
B f this warning is not observed, then death or severe, irreversible injury
could occur.
DANGER!
Type and source
® Measure
® Measure...
Warning B Awarning of "warning” indicates a possibly dangerous situation.
B [f this warning is not observed, then death or severe, irreversible injury
could occur.
® Measure
® Measure...
Caution B Awarning of "caution” indicates a possibly dangerous situation.
B [f this warning is not observed, then minor, reversible injury could occur.
CAUTION!
Type and source
® Measure
® Measure...
Notice A "notice" warns that dangers to property or the environment may exist.

® Measurel
® Measure...

V2 Mobifreeze 15/1M
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2.1

Unpacking the device

Safety information

If you discover that the transport packaging is damaged:

® Place/store the device in a well-ventilated location with no
sources of ignition.

® Do not operate the device.

® Contact LAUDA Service.

® Protect the battery system from damage.

® |mmediately disconnect a faulty device from the mains
power.

®  Switch off the battery system.

® [f necessary, use a suitable extinguishing agent to extinguish

a LiFePO4 battery fire.
® Contact LAUDA Service.

CAUTION!
Transport damage

®  Closely inspect the device for transport damage prior to
starting up.

® Never operate a device that has sustained transport
damage.

®  Use suitable aids when unpacking.
®  Use suitable lifting equipment.

©® Have the device unpacked professionally by specialized per-
sonnel.

16/1M
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2.2 Unpacking

Personnel: B Specialized personnel

Protective equipment: M  Safety shoes

B Protective gloves

1. Place the device on a level surface.

2. Unpack the device.

O Keep the original packaging of your device for subsequent
transportation.

3. Check the device and accessories for completeness and transport
damage immediately after delivery.

O If the transport packaging, device or accessories are dam-

1 aged contrary to expectations, immediately inform the ship-
ping company so that a damage report can be compiled
and the transport damage inspected. Also notify the LAUDA
Service department immediately. Refer to % Chapter 13.4
“Contact LAUDA” on page 89 for contact details, and
place/store the device in a well-ventilated location with no
sources of ignition.

Note on fire extinguishers suitable for extinguishing a LiFePO4 battery fire:

O If the LiFePO4 battery catches fire, use suitable fire extinguishers

.J_L to extinguish the fire. These fire extinguishers should be designed
specifically to extinguish battery fires. They may contain classic
extinguishing agents such as CO, powder or normal foam, or may
be gel fire extinguishers or special lithium-X extinguishers.

2.3 Operating manual catalog number

Mobifreeze M 270 Operating manual German Q4DT-E_13-013-DE
English 1 Q4DT-E_13-013-EN
French 1 Q4DT-E_13-013-FR

Mobifreeze M 270 Warranty card 1 -

V2 Mobifreeze 17 /1M1



3 Transport
3.1 Regulations when transporting devices containing LiFePO4 batteries

When transporting ultra low temperature chest freezers containing LiFePO4
batteries on a transport vehicle (truck or similar), observe the following
regulations.

B The device/package must be marked with a danger label (or a corre-
sponding sticker, size 10x10 ¢m) indicating "Hazard Class 9" and the
identification number "UN3487".

B The test certificate of the LiFePO4 battery must be present. This
certificate must be sent to the shipping company beforehand. The
certificate can be found in the "General” chapter of this operating
manual, see & Chapter 13.7 “UN38.3 Test Report for LiFePO4 bat-
tery” on page 92, and downloaded in PDF format from www.lauda.de in
the "Service" area: https://www.lauda.de/en/services/download-center/
filter/default/mobifreeze.

B A'document for the transportation of hazardous goods by road"”
including number UN3481 and the gross weight of the device (net
weight of the ultra low temperature chest freezer and corresponding
payload) must be prepared and transported together with the ultra low
temperature chest freezer.

3.2 Moving and transporting the ultra low temperature chest freezer

_

Do not roll the device over your feet or other parts of your

body.

® Move the device carefully, ask several people to help, if
necessary.

®  Wear safety shoes.
® Avoid collisions with other people and objects.
®  Avoid foreseeable misuse, see & Chapter 1.7 “Foreseeable

misuse” on page 9.
Personnel: B Instructed person
Protective equipment: M Protective gloves

B Safety shoes

Note the Fo||owing when pushing/moving or transporting the device in a
truck:

1. Disconnect the device from the mains power.
2. Wind up the mains cable.

3. Release the locking casters.

18 /1M Mobifreeze V2
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&

Pull and hold the dead man's brake handle, then push and maneuver
the device using the push handle.

O

Due to the net weight of the device and the payload, it
makes sense to have several people push/move the ultra low
temperature chest freezer.

Note the following when parking the device:

1.

2.

Release the dead man's brake handle on the push handle.

Secure the locking casters.

» Device can be connected to the mains power supply, for further
information, see & Chapter 6.1 “Establishing a mains connection”

on page 49.

Note the following when parking the device inside a vehicle (truck):

1.

w N

»

A e T
T

Secure the load properly to prevent it from moving or
sliding.
Activate the locking casters.

Activate the dead man's brake. The dead man's brake handle
must not be secured in the pulled position.

The load must not come into contact with the outer walls of
the vehicle or any other cargo items.

Activate the dead man's brake.

Activate the locking casters.

Ensure the load is secured properly to prevent it from moving or

sliding.

Make sure that the load cannot come into contact with the outer walls
of the vehicle or other cargo items.

CAUTION!
Transport damage

® Closely inspect the device for transport damage prior to
starting up.
® Never operate a device that has sustained transport
damage.
V2 Mobifreeze 19 /1M



3.3  Transport with an industrial truck

\-\Q\

Fig. 1: Transport with an industrial truck

' NOTICE!
° Setting up the device

® The device must be at the permissible ambient temperature
when started up. If not, the device must be acclimatized.

The ultra low temperature chest freezer can be transported on an industrial
truck under the following conditions:

B The device must be secured to the industrial truck (secure load).
Personnel: m  Forklift driver

Protective equipment: M Safety shoes

B Protective gloves

1. Only insert the forks of the industrial truck into the wider side of the
device.
2. Insert the forks so far that they protrude out of the opposite side.

3. Make sure that the device cannot tip over if the center of gravity is
off-center (secured load).

4, Lift the device as gently as possible and start transportation. When
driving over bumps and braking, ensure that the package cannot tip or
slide.

5. Always check the device for transport damage after each transport
operation.

DANGER!
A Transport damage

® Closely inspect the device for transport damage prior to
starting up.

® Never operate a device that has sustained transport
damage.

® Always place/store a device with transport damage in a
well-ventilated location with no sources of ignition.

20/ M
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4  Structure and function

4.1

4.2

V2

Functional description of the Mobifreeze M 270

Design of the Mobifreeze M 270

The LAUDA Mobifreeze M 270 ultra low temperature chest freezer is a
mobile, actively temperature-controlled ultra low temperature chest freezer
that operates independently of the mains power supply and was designed for
the internal or external transport of sensitive active ingredients or samples
requiring storage at a constant, monitored temperature.

The integration of a powerful battery and optimized insulation ensures com-
pliance with cold chain requirements in intralogistics and for "Factory trans-
port” in road logistics. With all-round impact protection, sturdy push handles,
a braking system and heavy-duty casters, the ultra low temperature chest
freezer is optimized for harsh logistics requirements. The ultra low tem-
perature chest freezer can be freely adjusted to any temperature between
-50°C and -86°C, and offers the same controlled storage conditions (e.g.
temperature stability) as stationary ultra low temperature chest freezers.

The device operates with two high-performance compressors. The air-
cooled condenser at the back of the device releases the heat extracted
from the refrigeration compartment into the ambient air. The temperature
controller keeps the preset temperature constant and has an internal data
logger. The current temperature in the cooling chamber is shown on the
controller display.

A separate display shows the charge level of the integral high-performance
battery (main battery), which ensures mains-independent operation for a
minimum of 4 hours. Flexible changeovers between mains operation and
battery operation ensure a high level of product and transport safety.

Natural refrigerants are used to ensure environmentally-friendly, future-
proof operation.

The device is optimized for operation at the respective maximum set tem-
perature and also achieves maximum temperature stability (over time) at this
temperature.

Fig. 2: View
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Mobifreeze

Device lid, refrigeration compartment
Refrigeration compartment lid handle
Refrigeration compartment lock (key)
Operating console

Cover (depending on device version)
Dead man's brake handle

Push handle

Device front cover/panel

Locking casters

Castors

Pull handle on the back of the device

Dead man's brake handle

Operating console on the front of the device
Device lid contact switch

Type plate

Device lid, refrigeration compartment

Pull handle on the back of the device
Castors

Locking casters
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9 Mains plug with cable rolled up inside the chest
10 Front of device
M Push handle on the front of the device

Operating console without cover

Fig. 4: Operating console without cover

1 Touch operating unit
2 Mains switch

3 Main battery monitor
4 Battery symbol

5 Main battery switch
6

Blank cover (customer has option of connecting a
monitoring system)

Operating console with cover

Fig. 5: Operating console with cover

1 Touch operating unit
Cover

Mains switch

Main battery monitor

Battery symbol

o U~ wN

Main battery switch
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4.3  Touch operating unit

General overview of Touch operating unit

Touch operating unit display

24 /M

7 Cover lock (key)

8 Blank cover (customer has option of connecting a
monitoring system)

Depending on the device version, the operating elements are designed with
a lockable cover. The cover must be unlocked and opened before the mains
switch, main battery monitor or main battery switch can be operated.

Fig. 6: Touch operating unit

1 Touch operating unit display
2 Status indicator LED
3 USB interface

Fig. 7: Touch operating unit
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1 Menu

2 Current cooling chamber temperature display

3 ON/OFF status indicator

4 Fans, rotating symbols = fan on condenser is active
5 Compressor 2, two-stage, rotating symbols = com-

pressor is active

6 Compressor 1, single-stage, rotating symbols = com-
pressor is active

7 History

8 Settings/controller settings

9 Internal data logger, history

10 Set point cold room temperature
N Controller

12 Type

13 Login and user profile display

14 Time

Pressing the button an displays the controller view.

Pressing the button (9) displays the internal data logger and history view.

Pressing the button (8) displays the settings/controller settings view.

b b Keya aed digaatinputs
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Status indicator LED

Fig. 8: Status indicator LED

LED 1 (hormal cooling)

Fig.9: LED1

26 /M

Pressing the button

LED status
Green

Red

Mobifreeze

(7) displays the history view.

LED 2, no function
Toggle button
LED 1, normal cooling (i symbol)

Description

Active, no errors/faults during normal cooling
All other instances, such as:

- Connection failure

- Collective fault

- Standby

V2
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4.4 Main battery monitor

—

"Battery charging" indicator
Numerical value display field
"Setup lock/master lock” indicator
"Main" battery indicator

Charge level progress bar
"Charging progress" indicator
"Alarm activated” indicator

Units

O 0 N O g~ wN

"Synchronization” indicator

o

Fig. 10: Main battery monitor Next value or right button

—
=

Menu button for service only

N

Previous value or left button

4.5  Operating elements

4.5.1 Mains switch

The mains switch can be set to the following positions:

B Position [I] switches on the device under mains power. Mains voltage is
supplied to the device and the main battery is charged provided that the
mains cable is connected to the mains power supply.

B Position [O] switches off the device from the mains power. If the main
battery switch is set to the [I] position, the device receives power from
the main battery and can continue to operate. In this position, the main
battery switch lights up green.

If the mains switch is set to the [O] position, the device does not
receive power from the mains power supply and the main battery is

Fig. 11: Mains switch not charged.

However, the device can still operate if the battery switch is set to
the [1] position and it receives power from the main battery.

4.5.2 Main battery switch
r 1 The main battery switch is not pressed:
5 lE B Inthe [O] position, the main battery is switched off and the device does

not receive power from the main battery. If the device is not supplied
i d from the mains power, it is not operational.
B In this state, the main battery switch does not light up.

Fig. 12: Main battery switch not pressed
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Fig. 13: Main battery switch pressed

4.5.3 Push/pull handle

Fig. 14: Handles

4.5.4 Dead man's brake with handle

Fig. 15: Dead man's brake

4.5.5 Refrigeration compartment lock

Fig. 16: Refrigeration compartment lock

4.6 Main battery

The main battery switch is pressed:

B Inthe [l] position, the main battery is connected. The device receives
power from the main battery if no power is received from the mains
supply.

B In this state, the main battery switch lights up.

1 Push handle on the operating console/front of the
device

2 Pull handle on the back of the device

1 Dead man's brake handle
2 Push handle

When the device is moved using the push handle, the brake handle must be
pulled at the same time. This releases the dead man's brake and allows the
device to be moved. Letting go of the brake handle activates the dead man's
brake and prevents the device from moving.

Note the following information, see % Chapter 1.5 “Intended use”
on page 8, & Chapter 1.7 “Foreseeable misuse” on page 9 and & Chapter
1.10 “Ambient conditions and operating conditions” on page 10.

1 Refrigeration compartment lock
The refrigeration compartment can be locked with the key provided.

Never keep the keys near the device or within the reach of children or
unauthorized persons.

The Mobifreeze M 270 is fitted with a rechargeable, high-performance
lithium-iron phosphate battery. This main battery is designed to ensure
mobile operation of the Mobifreeze M 270 for a minimum of 4 hours while
disconnected from the mains power supply.

To use the device in mobile battery mode, disconnect the mains plug from
the power socket and allow the cable to wind up. If the battery power supply
is not yet active, switch on the supply with the battery switch. After a brief
pause, the device will switch to battery mode.

28/M
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V2

The main battery monitor displays the charge level as a percentage and the
remaining operating time to be expected until the battery is fully discharged.
Please note that this value only represents the actual situation after the
device has been operating on battery power for some time.

If the main battery charge level drops below 20 percent, an alarm bell will
appear on the main battery monitor. [CHARGE] flashes on the battery
monitor display and the cooling unit is switched off. The [mains power failure]
alarm is reported to the Touch operating unit and an alarm sounds. To
continue operation and recharge the main battery, connect the mains plug
on the device to a power socket.

Please note:

The mains cable must be pulled out from the device and completely unrolled
before connecting the mains plug to the power supply.

Then acknowledge the [battery mode/power failure] alarm on the Touch
operating unit.

Once the device has been connected to the power and the mains switch
is set to "On" [1], the main battery will start charging regardless of the (On/
OfF) position of the battery switch.

Once the charge level of the main battery exceeds 30 percent again, the
alarm symbol on the battery monitor will disappear. When the main battery
is fully charged, [FULL] will appear on the main battery monitor. The display
then changes to 100 percent.

If the device is not in use, note the following:

If the device is not in use and is disconnected from the power supply, the
main battery supply must be switched off at the battery switch. Otherwise,
standby mode will drain the main battery within approximately 24 hours.
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4.7  Rating label
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Fig. 17: Example of type plate

°LAUDA Made in Germany Manufacturer LAUDA, manufactured in Germany

Type: M 270 Device type

Part No.: L003678 Device item number

Serial no.: S24000xxxx Device serial number

Refrigerant |: R 290 Refrigerant used in refrigerant circuit 1 of the appli-
ance for cooling.

Filling charge I: 145 ¢ Filling weight of refrigerant 1in g

Flammable refrigerant Flammable refrigerant, "Risk of fire or explosion”

warning symbol, see beneath the type plate

PS high pressure |: 23.8 bar Maximum safety pressure in refrigerant circuit 1in bar

Refrigerant II: R170 Refrigerant used in refrigerant circuit 2 of the appli-
ance for cooling.

Filling charge II: 68 g Filling weight of refrigerant 2 in g

Flammable refrigerant Flammable refrigerant, "Risk of fire or explosion”

warning symbol, see beneath the type plate

PS high pressure Il: 23.8 bar Maximum safety pressure in refrigerant circuit 2 in
bar

Voltage: 230V; 50 Hz Mains voltage in V/ frequency in Hz

Current: 10.0A Current consumption in A

30 /1M Mobifreeze V2



"LAUDA

Specification

Power consumption:
Protection class:

Temperature class

Volume:

Built date:

Weight (net):

Payload (max)

Manufacturer auxiliary battery

Manufacturer main battery

4.8  Internal data logger

Example Description

2.3 kW Power consumption in kW

IP 22 Protection level / protection class

N (16-28°C) Temperature class

270 liters Volume of refrigeration compartment in liters
03/24 Date of manufacture, month/year

325kg Net weight in kg

100 kg Maximum payload in kg

Long Manufacturer of the auxiliary battery
Liontron Manufacturer of the main battery

Fig.18: Overview

V2

The internal data logger starts automatically and records

B the reFrigeration compartment temperature
B the condenser temperature

B the voltage of the data logger battery (auxiliary)
every 120 seconds (which is a preset value).

Previous recordings from selectable time sequences can be loaded and
viewed, see & Chapter 7.9 “Internal data logger and history function”
on page /4.

The data logger is equipped with a 1 GB industrial SD card which is sufficient
to record data for a period of up to 2 years.

Once the memory is full, the oldest data is always overwritten first.

We recommend backing up the data every six months or more frequently,
depending on the importance of the data, see & Chapter 7.7 “Data transfer
via USB” on page 72.

The data logger records additional data/information internally, such as

B Alarms
B Access to data and parameters
B Ambient temperatures

. This information can be viewed and evaluated on a PC using "ST-Studio"
software.

Note: In order to edit data, the "ST-Studio" software must be
installed on the corresponding device. The software is available free
of charge from the manufacturer LAUDA. For more information,

contact LAUDA Service.
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A6
A13

A1S

Cn
C25
H1

32/Mm

Limit values USr user level, factory setting

Alarm delay (device lid open)

Factory setting

Lower limit 1 (absolute/relative) (low Factory setting
temperature)
Upper limit 1 (absolute/relative) (over- Factory setting
temperature)

Cold room temperature set point
Hysteresis, sensor F1

Offset correction, sensor F1

Factory setting
Factory setting

Factory setting

60 seconds
40K

40K

Refer to the device card for the value
Refer to the device card for the value

Refer to the device card for the value

The device card is located on the inside of the device front cover/panel, see

% Chapter 4.2 “Design of the Mobifreeze M 270" on page 21.

Mobifreeze
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S  Before starting up

5.1 Installation

Do not tilt the device.

Position the device on an even, non-slip surface with a
sufficient load carrying capacity.

Only maneuver the device over non-slip surfaces with a
maximum incline of 2 percent.

To park the device, let go of the dead man's brake handle
and apply both locking brakes.

Do not place heavy objects on the device.

|i

® Note the permissible ambient temperature and storage
temperature, see & Chapter 12.4 “Device data”
on page 87.

i

Always maintain the permissible ambient conditions speci-
fied in the technical data.

® Insmall areas, maintain the ambient temperature by pro-
viding additional room ventilation or cooling.
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In the event of a refrigerant leak and/or damage to the device,
note the following:

® Only certified specialized personnel are permitted to inter-
vene in the refrigeration system and handle flammable
refrigerants.

®  Switch off the device and disconnect from the main power
supply.

® Place/store the device in a well-ventilated location with no
sources of ignition.

® Contact LAUDA Service.

® The device must be at the permissible ambient temperature
when started up. If not, the device must be acclimatized.

Always observe the following:

B Note the electromagnetic compatibility (EMC) requirements of the
device. Refer to & Chapter 1.3 “EMC requirements” on page 8 for

more information.

B Check the mains cable for damage prior to starting up.
B The device can be operated at an ambient temperature of 16°C to 28°C.
| |

During stationary or mobile operation, a higher ambient temperature has
a negative effect on the device's cooling output.

B Only use the device in an acclimatized state, see ambient temperature

N Chapter 12.4 “Device data” on page 87.

B Keep the device away from objects and walls and do not cover the
ventilation openings.

Move/push the device with the help of several people, if necessary.

Check the charge level of the main battery. If the main battery of the
ultra low temperature chest freezer reaches a "deep discharge” state,
it must be activated again, see & Chapter 5.9 “Wake up function”
on page 42.

O Refrigerant type and charge information is printed on the type plate
or in the technical data.

34/M
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5.2 Selecting the menu language

- 1. Press the [Menu] icon.

Fig. 19: Menu icon

2. Press the [Settings] button (1).

2 3. Press the [Language] button (2).

» The language selection screen opens.

Fig. 21: Settings_Language

4, Select the language (German, English, French) on the Touch oper-
ating unit display.
» The display view switches to the controller view.

> After a few seconds, the display will switch to the selected lan-
guage.

Fig. 22: Se\ecting alanguage
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VE-XKXXYY

87.2

Fig. 23: Controller view

5.3 Setting the date and time

Fig. 24: Menu icon

Fig. 25: Settings

Fig. 26: Settings_Date,Time

36 /1M

5. Press the [Type] button (3).

» The Touch operating unit display switches to the "Home screen”
view.

» The selected language is active.

Set or change the date and time as follows:

1. Press the [Menu] icon.

2. Press the [Settings] button (1.

3. Press the [Date, Time] button (2).
» The display view for changing the "Date, Time" opens.

Mobifreeze
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4. When the individual buttons (3) and (4) are pressed, a numeric
keypad appears.

» Enter relevant values for the date and time.
Press the button (5) to confirm.

When the button (6) is pressed, a window displaying all the time zones
opens.

» Time zones can be selected/set without an Internet connection.

» Select the time zone and confirm.

Fig. 27: Date, Time 7. Pressing the button (7) synchronizes the time automatically.

» In this case, the device must be connected to the Internet/Cloud.

» The time has synchronized automatically.

5.4  Setting the temperature unit

Set or change the temperature unit as follows:

- 1. Press the [Menu] icon.

Fig. 28: Menu icon

2. Press the [Settings] button (1).

2 3. Press the [Temperature Unit] button (2).

» Anew display view opens.

Fig. 30: Settings_Temperature Unit
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3 4. Select the required unit by pressing the corresponding button (3).
5. Press the button (4) to confirm.

p The selected unit is active.

Fig. 31: Temperature unit

5.5  Changing the record interval for the internal data logger

When the device is delivered, the default value is 120 seconds. Selecting a
record interval that is too short will require the storage of a large amount of
data and is therefore not recommended.

Change the record interval for the internal data logger as follows:

- 1. Press the [Menu] icon.

Fig. 32: Menuicon

2. Press the [Settings] button (1.

Fig. 33: Settings

2 3. Press the [Record interval] button (2).

» Anew display view opens.

Fig. 34: Settings_Record interval
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E 4 5 4. Set the relevant time (10 to 1500 seconds) by moving the slide
| button (7)), pressing the [+] (5) and [-] (3) buttons, or entering the
value directly (4).

5. Press the button (6) to confirm.

» The selected record interval is active.

Fig. 35: Recording interval
5.6  Changing the plant name

Change the plant name as follows:

- 1. Press the [Menu] icon.

Fig. 36: Menu icon

1 2. Press the [Information] button (1).

Fig. 37: Information

2 3. Press the [Plant name] button (2).

» Akeyboard appears.

Fig. 38: Information_Plant name
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. 4. Change the plant name and press the button (3) to save.
VE-XXXXYY =E & P P

1 e faalig w17 8 s » The new plant name is active.

br ]

q w r ¥

f h

Fig. 39: Keyboard

5.7  Displaying software information

Display the software information as follows:

- 1. Press the [Menu] icon.

Fig. 40: Menu icon

] 2. Press the [Information] button (1).

2 3. Press the [Software] button (2).

» Alist of software information appears.

Fig. 42: Information_Software
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4. Scroll through the software list using the buttons (3).

Fig. 43: Software
5.8 Displaying copyright information

Display the copyright information as follows:

- 1. Press the [Menu] icon.

Fig. 44: Menuicon

1 2. Press the [Information] button (1).

Fig. 45: Information

2 3. Press the [Copyright] button (2).
» Alist of copyright information appears.

Fig. 46: Information_Copyright
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Fig. 47: Copyright

5.9  Wake up function

Fig. 48: Main battery switch

4271

4. Scroll through the copyright list using the buttons (3).

DANGER!

Touching live parts

Electric shock

Before installing modules or intervening in the device:

Disconnect the device from the mains power.
Switch off the main battery.
Only permitted by certified specialized personnel.

Allow the device to cool down.

A deeply discharged main battery can be reactivated using a "wake up"
technique.

To do so, an external voltage of between 22 volts and a maximum of 28.8
volts (24 volts is recommended) must be applied directly to the main battery
poles for at least 15 seconds.

The ultra low temperature chest freezer can then be reconnected to the
power supply (230 V mains voltage) and the external voltage source discon-
nected.

Personnel: B Electrician
Protective equipment: M  Protective gloves

B Safety shoes

1. Disconnect the ultra low temperature chest freezer from the power

supply by pulling out the mains plug.
2. Switch off the main battery switch (1).

w

Unscrew the six screw connections and remove the device front
cover/panel.

Mobifreeze V2



4. Check that the circuit breakers (F7 and F8) (2) are set to the "OFF"
position (3).

non

5. Connect the "-" pole of the external voltage source to the shunt "~

pole (4) of the main battery "R1".

Fig. 50: R
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Fig. 52: F7 and F8 position "ON"

10.

1.

12.

13.

Connect the "+" pole of the external voltage source to relay K5 (5).

Connect the external voltage source to the main battery for a min-
imum of 15 seconds.

Set circuit breakers F7 and F8 (6) to the "ON" position (7) (if a

monitoring system is used).

Insert the mains plug of the ultra low temperature chest freezer into
the 230 volt mains voltage.

Switch on main switch S1

Disconnect the external power supply from the "-" pole (R1) and "+"

pole (K5).

Refit the device front cover/panel by securing the six screw connec-
tions.

Switch on the main battery switch (1).

44 /1M
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5.10 Installing modules

DANGER!
A Touching live parts

Disconnect the device from the mains power.
Switch off the main battery.
Only permitted by certified specialized personnel.

Allow the device to cool down.

When installing modules, such as an external monitoring system, the device
must be switched off, see & Chapter 6.2 “Switching the device on and off”
on page 50, and unplugged from the mains power. Furthermore, the main
battery must be switched off, see & Chapter 4.5.2 “Main battery switch”
on page 27.

Connections:

Two connection terminals F7 and F8 (1 and 2) with an unregulated nominal

24V Supply|for OEM voltage of 25.6 V DC are available for connecting a monitoring system.

o gl B iy 1 ) ) )
3 If-_-" .F o Connection F7 (1) can be used for both mains and battery operation. The
y 3|0 L battery charge level must be 20 percent or more.
£yl =l
¢ M %; x Connection F8 (2) can only be used for mains operation.
] L=

: A
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Fig. 53: Connections

Table 2: Electrical nominal values:

33V 2A

F7/F8 2V

Personnel: B Electrician
Protective equipment: M Safety shoes

B Protective gloves

1. Disconnect the ultra low temperature chest freezer from the power

supply by pulling out the mains plug.

2. Switch off the main battery at the main battery switch (1).

Fig. 54: Main battery switch
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3. Unscrew the six screw connections and remove the device front
cover/panel.

» Caution, risk of short circuit!

CAUTION!
Risk of short circuit

Work may only be performed by qualified electri-

clans.

A voltage of approximately 25.6 V is present at point 2 (K5) and

at other open terminals.

4. Check that the circuit breakers (F7 and F8) are set to the "OFF"
position (3).

5. Connect components to terminals F7 and F8 (4) and X3.1 and X4.1

(5), ground connection.

Fig. 55: F7 and F8, X3.1and X4.1

V2 Mobifreeze 47711



The customer's own systems can be mounted/connected to the profile

rails (6).
Set circuit breakers (F7 and F8) to the "ON" position.

Refit the device front cover/panel by securing the six screw connec-
tions.

» Put the ultra low temperature chest freezer into operation.

Fig. 56: Profile rail
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6 Commissioning

6.1 Establishing a mains connection

DANGER!
A Transport damage

Closely |nspect the device for transport damage prior to
commissioning!

® Never operate a device that has sustained transport
damage!

DANGER!
Risk of short circuit due to failure to observe the acclimatization
time

Allow a "cold" device to first acclimatize to the ambient
temperature.

®  Wait until the device reaches the ambient temperature
before connecting it to the power supply and starting it

UP.

® Ambient temperatures, see chapter "Technical data".

® Before using the mains cable and safety plug, check that
they are in perfect condition.

® Never use a faulty mains cable or safety plug to power the
device.

® The mains cable and safety plug must not come into con-
tact with any refrigerated surfaces on the device, neither
during operation nor after switching off.

CAUTION!

Tripping over mains cables

Retract the mains cable when not in use.

®  When operating with mains power, lay the mains cable in
such a way that it does not pose a danger

®  Check the mains cable every six months.
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Use of impermissible mains voltage or mains frequency

® Compare the type plate with the available mains voltage and
mains frequency.

®  Only connect to the power supply if the specifications are
compliant.

® When operating the device from the mains, the power
supply must be properly fitted with a protective earth con-
ductor (PE).

® Local regulations must be observed.

Please note the Fo||owir1g:

B Note for electric installation on site:
® The devices must be protected with a 16 ampere circuit breaker,
fitted during installation (mains fuse on site).

® Refer to the type plate or technical data for connection values.

B Only connect the device to power sockets with a protective earth con-

ductor (PE).

B Only use the retractable power cable with safety plug for the power
supply.

B Always pull out the cable completely before operating the device.

B Operate the device according to local regulations.

6.2 Switching the device on and off

Switching on the device

1. Set the mains switch to the "I" position, see % Chapter 4.5.1 “Mains
switch” on page 27.

»  Once the device has started up (after approximately 5 seconds),
the overtemperature alarm [Tmax 1] is shown on the Touch oper-
ating unit display and the alarm signal sounds.

Fig. 57: Mains switch

Note:

An alarm can only be acknowledged from the "User" user
profile onward, see & Chapter 6.4 “Selecting a user profile”
on page 53 and & Chapter 6.3 “Defining user profiles”

Fig. 58: User icon on page 52.

2. Acknowledge the alarm message on the Touch operating unit display,
% Chapter 7.8 “Resetting an alarm” on page 73.
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3. Press the [ON/OFF]icon on the Touch operating unit, see
N Chapter 4.3 “Touch operating unit” on page 24.

» The device is switched on.

Fig. 59: ON/OFF icon Note:

For mains-independent operation, the main battery must also be
switched on at the main battery switch.

= 4. Set the main battery switch to the "[I]" position, see & Chapter 4.5.2
‘ “Main battery switch” on page 27.
A ©

» Ultra low temperature chest freezer and main battery are

I' | switched on.

Fig. 60: Main battery switch pressed 0)

When using the ultra low temperature device for long periods of
continuous operation, it makes sense to leave the mains switch and
battery switch in the (1) position.

As a result, the switch positions do not have to be changed.

The mains plug is pulled out to interrupt the mains power supply and
commence mobile operation. The mains plug can then be connected
again at any time to resume mains operation.

Switching off the device

1. Press the [ON/OFF] tile on the Touch operating unit, see % Chapter
4.3 “Touch operating unit” on page 24.

Fig. 61: ON/OFF icon

2. Set the mains switch to the [O] position, see & Chapter 4.5.1 “Mains
switch” on page 27.

» This will disconnect the mains power supply. However, the device
remains switched on when the main battery switch is set to the
(1) position. The device operates in battery mode and the main
battery switch lights up green.

If the device is completely disconnected from the power supply,
the main battery must also be actively switched off.

Fig. 62: Mains switch

r 1 3. Set the battery switch to the [O] position, see & Chapter 4.5.2

“Main battery switch” on page 27/.

. » The light on the main battery switch goes out and the device is
i d no longer operational. The display remains illuminated for a short
while.

Fig. 63: Main battery switch
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Instructions for switching off:

Fig. 64: ON/OFF icon

6.3  Defining user profiles

"Guest" user profile

Fig. 65: Guest icon

"User" user profile

Fig. 66: User icon

"Service" user profile

Fig. 67: Service icon

52/1M

When the device is switched off, the main battery switch should
always be switched off to prevent the main battery from actively
discharging.

1. If you intend to switch off the device for longer periods, press the

[ON/OFF]icon on the Touch operating unit.
» [OFF] appears on the display

2. Set the mains switch to the "O" position, see & Chapter 4.5.1 “Mains
switch” on page 27.

If the device is switched off at the mains switch, the "power failure” alarm
is triggered and the device records the temperature for approximately 35
hours, powered by the battery of the internal data logger.

The device is started with the "Guest" user ID.

All data relevant to device operation can be accessed in this level.
The device cannot be switched on or off in this user level.
Settings cannot be changed in this level.

The default password is "Guest".

Individuals logging in with the "User” user ID can change settings such as
the set point of the cooling chamber temperature or the alarm delay for the
door.

The default password is "User".

Under the "Service" user ID, the operator/user can change more settings
than in the "User” level including changing parameters or the limit of set
point temperatures as well as transferring data via USB, for example.

The default password is "Service".
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"Admin 1" user profile

Al settings can be modified under the "Admin 1" user ID, such as those
required to integrate the device into the operator's IT landscape.

The default password is "Admin 1".
Fig. 68: Admin Ticon

6.4 Selecting a user profile

1. Press the [Login and user profile display] icon on the operating unit.
» Thedisplay switches to the ”Login” overview.

Fig. 69: Login and user profile display

2. Select the required user profile (Admin 1, Guest, Service or User).

» Akeyboard appears.

3. Use the keyboard to enter the password for the selected user profile.
4, Press the [Save] button (2).

» The selected user proﬁle is active.

5. Itis also possible to log out a selected user by pressing button m.

For more information about the different user profiles, see & Chapter 6.3
“Defining user profiles” on page 52.

Fig. 71: Keyboard
6.5  Changing the user profile password
In a user profile, only the passwords for this level and the levels below can be

changed.

"Admin 1" can change any password, while a "User" can only change the
passwords for a subordinate "Guest".

The number of stars in the yellow padlock on the Touch operating unit display
indicates which user proﬁle is currently active.

User profile type Number of stars in the padlock
Admin 1 3
Service 2
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Fig. 72: Menu icon

Fig. 75: User overview
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User profile type Number of stars in the padlock

User

1

Guest -

1.

2.

3.

4.

Press the [Menu] icon on the operating unit.

» The menu overview opens.

Press the [User administration] button (1).

Press the [User] button (2).

» The "User"' overview opens.

Press the button (4) to scroll down in the user overview and press the

button (3) to scroll up in the menu.

Mobifreeze
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5 5. Select the user. Press the [Edit] button (5).
g » Akeyboard appears.

Fig. 76: User overview

6. Enter the "new" password using the keyboard and save by pressing the
button (6).

» The password has been changed.

7. Pressing the [Previous level] button (7) changes the view.

» The display switches to the "Home screen” view.

Fig. 77: Keyboard

6.6 Creating a new user name

1. Press the [Menu] icon on the operating unit.
» The menu overview opens.

Fig. 78: Menu icon

! 2. Press the [User administration] button (1).

Fig. 79: User administration
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2 3. Press the [User] button (2).

» The "User” overview opens.

4. Press the button (3).
» Akeyboard appears.

5. Enter the "new" user name using the keyboard and save by pressing

the button (4).

» The new user name has been created.

» Now the user profile rights must be configured, see & Chapter
6.7 “Configuring user profile rights” on page 56.

Fig. 82: Keyboard

6.7  Configuring user profile rights

The "Configure user rights” function can only be activated from the "Admin
1" user profile.

- 1. Press the [Menu] icon on the operating unit.

Fig. 83: Menu icon
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2. Press the [User administration] button (1).

]

Q)

]

2 3. Press the [Rights] button (2).

» The "Rights" overview opens.

h
&

3 4 4. You can navigate through the various created profiles by pressing the

button (3) or ().

» The display (4) shows which user proﬁle is currentl\/ active.

i
ti'
4 profile
5. Profile rights can be configured/changed by moving the Display (6)
and/or Change (7) slide buttons.

6. Press the [Save] button (8).

» The profile rights for the current user profile (4) are saved.

Fig. 86: Profiles

6.8  Activating auto logout
To prevent unwanted access to the device controller, the "Auto Logout
function” can be activated to protect the Touch control element.

When the "Auto logout function” is activated, the Touch control element
automatically reverts back to the "Guest profile”, which means that it is no
longer possible to adjust the temperature or switch off the device.

The "Auto logout” function can only be activated from the "Service" and
"Admin 1" user profiles, see also & Chapter 6.3 “Defining user profiles”
on page 52.

- 1. Press the [Menu] icon on the operating unit.

Fig. 87: Menu icon
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Fig. 88: User administration

Fig. 90: Auto logout

Q

Fig. 91: Menu
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2. Press the [User administration] button (1).

3. Press the [Auto logout] button (2).

» The "Auto logout” overview opens.

4. Set the relevant time (1 to 60 minutes) by moving the slide button
(8), pressing the [+] (5) and [-] (3) buttons, or entering the value
directly (4).

S. Press the [Save] button (6).
6. After moving the "Back to home page” slider button (7), the display

view changes to the "Controller” view once the set time has elapsed.

» "Auto logout” is activated for the preset time.

7. When the button (9) is pressed, the display reverts back to the "Con-

troller” view.
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6.9  Selecting and displaying control curves
1. Press the [Data logger] icon on the Touch operating unit.
» The control curve overview opens.

Fig. 92: Data logger icon

T 2 3 Briefly tap button [F1] (1), [F2] (2) or [Bat] (3) to display their designation to
p— the left of the buttons.

All three control curves are selected by default.

To display only one control curve, the other control curves must be deacti-
vated.

To deactivate a control curve, press and hold the corresponding symbol for
approximately 3 seconds. The symbol will then turn white and the control
curve will disappear.

To activate the control curve, press and hold the deactivated white symbol
for approximately 3 seconds until it changes back to its original color.

Fig. 93: Control curves — Control curve

screen B Blue (F1 = Cold store (refrigeration compartment temperature)
B Violet (F2) = Condenser (condenser temperature)
B Orange (Bat) = Battery (voltage of the internal auxiliary battery)
6.10 Setting alarm limit values

For additional information on "Alarms, warnings and errors’, see also the
"Faults" chapter, & Chapter 9.1 “Alarms, warnings and errors” on page 81.

6.10.1 Setting the alarm delay limit value for the device lid

When the device cover is opened, a timer starts. If the preset delay time is
exceeded, the device cover alarm is triggered. For information on the factory
preset value for the alarm delay, see also & Chapter 4.9 “Limit values USr
user level, factory setting” on page 32.

- 1. Press the [Menu] icon on the operating unit.

Fig. 94: Menu icon

1 2. Press the [Controller] button (1).

Fig. 95: Controller
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Fig. 97: Controller_Parameters_Controller
type

Fig. 98: Alarms

4]

Fig. 99: Alarm message A6

60 /1M1

3.

5.

Press the [Parameters] button (2).

Select the controller by pressing the button (3).

Press the [A-alarms] button (4).

Press the buttons (6) to scroll to the relevant alarm message.
Press the button (5) to select the alarm message (A6).

» The window for modhcying the alarm delay opens.
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8. Set the relevant time (O to 7200 seconds) by moving the slide button
(11, pressing the [+] (9) and [-] (7) buttons or entering the value
directly (8).

0. Press the [Save] button (10).

» The new device cover time delay is active.

Fig. 100: Alarm message A6_Changing the

setting value
6.10.2 Setting a limit value for the low temperature alarm
If the cold room temperature falls below the Factory preset lower limit value

(absolute/relative), the low temperature alarm is triggered. Default value, see
also & Chapter 4.9 “Limit values USr user level, factory setting” on page 32.

- 1. Press the [Menu] icon on the operating unit.

Fig. 101: Menu icon

! 2. Press the [Controller] button (1).

2 3. Press the [Parameters] button (2).

Fig. 103: Controller_Parameters
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Fig. 104: Controller_Parameters_Controller
type
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Fig. 107: Alarm message A13_Changing the

limit value
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4.

5.

9.

Select the controller by pressing the button (3).

Press the [A-alarms] button (4).

Press the buttons (6) to scroll to the relevant alarm message.
Press the button (5) to select the alarm message (A13).

» The window for modifying the limit value opens.

Set the relevant temperature difference (<199 K to 999 K) by moving
the slide button (11), pressing the [+] (9) and [-] (7) buttons, or
entering the value directly (8).

The temperature difference value must be "negative” (-).

Press the [Save] button (10).

» The modified lower limit value (absolute/relative) is active.
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6.10.3 Setting a limit value for the overtemperature alarm

If the cold room temperature exceeds the factory preset upper limit value
(absolute/relative), the "overtemperature” alarm is triggered. Default value,
see also & Chapter 4.9 “Limit values USr user level, factory setting”

on page 32.

- 1. Press the [Menu] icon on the operating unit.

Fig. 108: Menu icon

! 2. Press the [Controller] button (1).

3. Press the [Parameters] button (2).

.3 4, Select the controller by pressing the button (3).

Fig. 111: Controller_Parameters_Controller

type
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Fig. 114: Alarm message A15_Changing the

limit value
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5.

9.

Press the [A-alarms] button (4).

Press the buttons (6) to scroll to the relevant alarm message.
Press the button (5) to select the alarm message (A13).

» The window for modifying the limit value opens.

Set the relevant temperature difference (<199 K to 999 K) by moving
the slide button (11), pressing the [+] (9) and [-] (7) buttons, or
entering the value directly (8).

The temperature difference value must be "positive” (+).

Press the [Save] button (10).

» The modified upper limit value (absolute/relative) is active.
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7 Operation

71 Safety information

711 General safety instructions

DANGER!

Fault, mechanical damage, electrical overload or manufacturing
fault

® Protect the battery system from damage.

® Inthe event of a fault, immediately disconnect the device
from the mains power supply.

® |[fnecessary, use a suitable extinguishing agent to extinguish

a LiFePO4 battery fire.
® Contact LAUDA Service.

O If the LiFePO4 battery catches fire, use suitable fire extinguishers
A to extinguish the fire. These fire extinguishers should be designed

specifically to extinguish battery fires. They can contain classic

extinguishing agents such as CO2 (powder or normal foam), or can
be gel fire extinguishers or special lithium-X extinguishers.

DANGER!

Short circuit

® Prevent liquids from entering the electrical components
inside the device.

Protect the device from rain and/or splash water.

If the device meets the specified protection level and pro-
tection class, the device can be moved outdoors for a short
time, even in the rain.

® Do not store:
® Acids and alkalis that can attack materials
® Hazardous substances that emit harmful fumes
® Substances that are highly flammable and/or explosive
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® Ventilate the room thoroughly without delay.

©® During this period, do not operate any switches on the
device or anywhere else in the room.

® Do not ignite flames or sparks and refrain from smoking.

CAUTION!

Risk of mechanical damage to refrigerant circuit

® Ventilate the room thoroughly without delay.

®  During this period, do not operate any switches on the
device or anywhere else in the room.

® Do not ignite flames or sparks and refrain from smoking.

7.1.2  Securing a device transported in a vehicle

® Secure the load properly to prevent it from moving or
sliding.
® Activate the locking casters.

® Activate the dead man's brake. The dead man's brake handle
must not be secured in the pulled position.

® The load must not come into contact with the outer walls of
the vehicle or any other cargo items.
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7.1.3  Pushing/moving the device

WARNING!
A Operating error when pushing, rollover hazard due to casters

Risk of injury from rolling over, impacts

® Do not roll the device over your feet or other parts of your

body.

®  Move the device carefully, ask several people to help, if
necessary.

®  Wear safety shoes.
® Avoid collisions with other people and objects.

® Avoid foreseeable misuse, see & Chapter 1.7 “Foreseeable
misuse” on page 9.

714 Operating the device in ﬂuctuating ambient temperatures

DANGER!
A Condensation on electronics

Electric shock

®  Minimize the time that the device spends in cold ambient
temperatures.

® Ambient temperatures, see chapter "Technical data”.

7.2 Adjustment of the cooling chamber temperature set point

After the device is switched on at the mains switch, see & Chapter 4.5.1
“Mains switch” on page 27, and on the Touch operating unit, see % Chapter
4.3 “Touch operating unit” on page 24, the display shows the current tem-
perature (2) in the cold room.

The temperature controller switches the compressors on.

The cooling process starts to bring the temperature in the cooling chamber
up to the set point.

The cooling chamber temperature indicator remains red until the set point is
reached. When the set point has been reached, the indicator turns white. If
there is a fault on the device, the indicator switches back to red.

Fig. 115: Touch operating unit
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f 1. Press the [Cold room temperature set point] button (1).

» The window for setting the "Cooling chamber temperature set
point” opens.

Fig. 116: Cooling chamber temperature set

point icon
# 4 5 2. Set the relevant cold room temperature by moving the slide button
(7), pressing the [-] (3) and [+] (5) buttons, or entering the value
directly (4).

3. Press the [Save] button (6).

» The set point has been set and saved.

Fig. 117: Set point setting

7.3 Storing and retrieving refrigerated goods

CAUTION!

N\issing protective equipment

Personal injury, risk of frostbite

If the temperature in the refrigeration compartment is low, take
the following measures:

® Always wear suitable cold protection gloves when storing
and retrieving refrigerated goods.

® Arms must also be covered.

CAUTION!

Individuals shorter than 1.70 m are not permitted to operate or
set up the device

Personal injury, ergonomic impairment

® Use a step-up stool when storing and retrieving refrigerated

goods.
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Personnel: Specialized personnel

Instructed person

Protective equipment: Cold protection gloves

Safety shoes

B Always wear safety gloves that protect the hands from cold tempera-
tures when storing and retrieving refrigerated goods. Arms must also be
covered.

B Depending on your height, it may be necessary to use a step-up stool to
load and unload refrigerated goods.

B Only store refrigerated goods that meet the requirements for intended

use, see & Chapter 1.5 “Intended use” on page 8.

B Do not store refrigerated goods that do not meet the requirements for
intended use, see & Chapter 1.6 “Unintended use” on page 9.

7.4 Switching between mains and battery operation

CAUTION!

Tripping over mains cables

Retract the mains cable when not in use.

®  When operating with mains power, lay the mains cable in
such a way that it does not pose a danger

®  Check the mains cable every six months.

If you wish to transport the ultra low temperature chest freezer to another
location, proceed as follows:

1. Disconnect the mains cable from the power socket and allow the cable
to wind up.

» The device switches automatically to battery operation and con-
tinues to cool

» provided that the battery switch is set to "On’".

2. After arriving at the installation destination, pull out the mains cable
completely and connect to the power socket.

» The device continues to cool and the main battery is charged,

» provided that the mains switch is set to "On’",
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7.5 Dead man's brake handle

_

Do not tilt the device.

® Position the device on an even, non-slip surface with a
sufficient load carrying capacity.

® Only maneuver the device over non-slip surfaces with a
maximum incline of 2 percent.

® To park the device, let go of the dead man's brake handle
and apply both locking brakes.

® Do not place heavy objects on the device.
Design of the dead man's brake handle, see & Chapter 4.5.4 “Dead man's
brake with handle” on page 28.
Application limits for the dead man's brake, see % Chapter 1.10 “Ambient

conditions and operating conditions” on page 10.

1. Position the device in the installation location.
2. Let go of the dead man's brake handles.
3. Apply the locking brakes.

7.6 Alarm management

- 1. Press the [Menu] icon.

Fig. 118: Menu icon

_] 2. Press the [Alarm management] button (1).

Fig. 19: Alarm management
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__? 3 3. Select the [Alarm 1] (2) or [Alarm 2] (3) button.
» The display switches to the "Alarm 1" or "Alarm 2" view.

Fig. 120: Alarm management_Alarm 1 or
Alarm 2

4. Press the [Add] button (4).

» The display switches to the "Controller” view.

“n

5. Select the "Type" (5).

Fig. 122: Alarm_Controller
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Fig. 123: Alarm_New configuration
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Fig. 124: Keyboard

7.7 Data transfer via USB

Fig. 125: Menu icon

7271

6. It is possible to select individual "alarms” (6) or to select all alarms by

pressing the [Alarm] button (7).

Door = door alarm

F1 = Cable break on sensor F1

F1 = Short circuit on sensor F1

F2 = Cable break on sensor F2

F2 = Short circuit on sensor F2

F3 = Cable break on sensor F3 - not assigned
F3 = Short circuit on sensor F3 - not assigned
T_max 1= Temperature value is greater than A15
T_max 2 = Temperature value is greater than A25
T_max 1 = Temperature value is lower than A13
T_max 2 = Temperature value is lower than A23

STBus = Communication error

Alarm = List of all alarms
7. Pressthe [Enter] button (8).

» Akeyboard appears for inputting values.
8.  Enteraname and press the button (9) to save.

» The display view opens with the created name.

Data can only be transferred via USB if the "Service” or "Admin 1" user
profile is selected.

Note: In order to edit data, the "ST-Studio" software must be
installed on the corresponding device. The software is available free
of charge from the manufacturer LAUDA. For more information,

contact LAUDA Service.

When exporting data using a USB stick, please note the following:

B Use a USB stick with 16 GB or 32 GB of storage (manufacturer recom-
mendation). The storage on the USB stick used cannot exceed 64 GB.

B Perform standard formatting, do not carry out fast formatting.

B Use format "FAT 32"

1. Press the [Menu] icon.
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! 2. Press the [USB] button (1).

o |

3. Press the [Export history] button (2).

Ligeiet
[EELIELES

Fig. 127: USB_Export history

4. Insert the USB stick.
» The system recognizes the USB stick.

5. Press the save icon (3).
» Datais transferred to the USB stick.
6. When the data transfer is complete, press the [Cancel] button (4).

» Datais loaded onto the USB stick.

» Remove the USB stick.

Fig. 128: Inserting the USB stick

7.8 Resetting an alarm

In the event of a malfunction, an alarm is triggered.

When an alarm is triggered, an acoustic alarm sounds and a visual alarm
appears in an alarm window.

The "Reset alarm” function can only be executed from the "User" user profile.

Disabling the acoustic alarm and rectifying 1. Acknowledge the alarm in the alarm window.
the cause of the alarm

» The alarm screen closes.
» Aredalarm symbol is displayed at the top of the Touch operating
unit.

» Thealarm symbol disappears automatically once the alarm has
been cleared, see also List of faults & Chapter 9.1 “Alarms,
warnings and errors” on page 8l.

Fig. 129: Alarm icon
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7.9 Internal data logger and history function

1. Press the [Data logger, history] icon.
» "Controller 1" view opens.

Fig.130: Data logger icon

2. Press the button (1).

» An overview of time periods opens.

2 3. Select the required time period by pressing the relevant button (2).
» The temperature profile is displayed.
4. To retrieve past records, press the [History] button (3).

» A window for setting the "from" / "to" date opens.

Fig.132: Selecting a time period

Th  =1hour
6h =6 hours
12h =12 hours
1t =1day
7t =7days
31t =31days
Ty =Tyear

[ celect Period j 5. Select the required date/time period using the keyboard that appears,
then press the button (4) to confirm.

“ : “ ; m » The temperature profile for the selected period is displayed.

Fig. 133: Period from / to
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7.10 Device operation with safety cooling

If the power supply for the mains supply and main battery fails, the set
temperature can be maintained using dry ice (solid carbon dioxide (CO,)).

DANGER!
A Gas displaces atmospheric oxygen or negatively affects oxygen

absorption

® \Ventilate rooms adequately.

Personnel: B Refrigeration specialist
Protective equipment: M  Cold protection gloves

B Safety glasses

1. Open the refrigeration compartment device cover.
2. Fill with dry ice.

3. Close the refrigeration compartment device cover.

)

~
L

The phase transition of solid carbon dioxide into gaseous carbon
dioxide creates gage pressure in the device's refrigeration compart-
ment. In order to dissipate this gage pressure in a controlled
manner, the device has a pressure relief valve with a maximum

trigger pressure of 0.2 bar.

V2 Mobifreeze 75/ 1M



8

8.1

Maintenance

General safety instructions

DANGER!
A Contact with live or moving parts

® Before any maintenance work is performed, the device

I must be disconnected from the mains power and the main

battery switch must be set to the [O] position.

®  Only skilled certified personnel are permitted to perform
repairs.

DANGER!

Incorrect handling

® Only skilled personnel are permitted to perform service and
repair work.
® Repair work on the refrigeration system may only be per-

formed by skilled, certified personnel who are trained to
handle flammable refrigerants.

® Never dispose of a cooling circuit that is still pressurized.

® Disposal tasks may only be performed by skilled, certified
personnel who are trained to handle flammable refrigerants.

®  Open the refrigeration compartment lid carefully.

® Wear personal protective equipment such as satety gloves.
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Only trained personnel permitted to perform service work.

® Ventilate the room thoroughly without delay.

During this period, do not operate any switches on the
device or anywhere else in the room.

® Do not ignite flames or sparks and refrain from smoking.

CAUTION!

Contact with hot or cold device parts and accessories

® Allow device parts and accessories to reach room tem-
perature before touching.

8.2  Maintenance plan

Daily Inspect the external condition of the device.
Weekly Clean the device, see & Chapter 8.3 “Cleaning the device” on page 77
Monthly Keep the condenser fins free of dust, see & Chapter 8.4 “Cleaning the condenser fins”
on page /8
As necessary Defrost the refrigeration compartment, & Chapter 8.5 “Defrosting the refrigeration compart-

ment” on page 79

Inspect the device for damage and stability after transport, whenever necessary or annually at the
latest

8.3  Cleaning the device

DANGER!
A Liquid ingress during cleaning

® Clean with a damp cloth to prevent liquids from entering
the electrical components.

Avoid accumulations of liquid.

® Turn off the mains switch.

Disconnect the device from the power supply before
starting repair or cleaning work.
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8.4  Cleaning the condenser fins

Personnel: B Instructed person

Protective equipment: M  Protective gloves

Please also note the following:

B Only use water and detergent to clean the Touch control element and
other surfaces. Do not use acetone or solvent as these substances will
permanently damage the plastic surfaces.

B Ensure that the device is decontaminated after coming into contact with
hazardous materials.

B ltis forbidden to use decontaminants or cleaning agents that may react
with parts of the device or materials contained in those parts and poten-
tially pose a hazard.

B We recommend using ethanol as a decontaminant. If you are unsure

whether decontaminants or cleaning agents are compatible with device
parts or the materials contained in those parts, please contact LAUDA
Service.

In order to ensure that the device operates efficiently, the condenser fins
must be cleaned monthly or more often, if necessary, in dirty ambient
conditions.

®  Only open the ventilation grid when cleaning.

®  Use suitable materials for cleaning such as a soft brush, a
vacuum cleaner or compressed air.

CAUTION!
Compressors and pressure lines reach temperatures of approxi-
mately 75 degrees

®  Switch off the device and disconnect from the main power
supply.
®  Set the main switch and battery switch to the [O] position.

® Allow device parts and accessories to reach room tem-
perature before touching.
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8.5

Personnel: B Instructed person

Protective equipment: B Safety glasses

o u

Defrosting the refrigeration compartment

B Protective gloves

Switch off the device at the mains switch and battery switch, see
N Chapter 6.2 “Switching the device on and off” on page 50 and
N Chapter 4.5.2 “Main battery switch” on page 27.

Disconnect the mains cable from the power supply, and wind up.
Open the ventilation grid to access the condenser.

Clean the fins on the condenser with a brush or use a vacuum cleaner
or compressed air to clean the fins. Do not apply pressure to, or
damage, the fins.

Refit the ventilation grid.

Connect the device to the mains power supply, see & Chapter 6.1
“Establishing a mains connection” on page 49.

Defrost the refrigeration compartment of the device whenever necessary, or
if there is heavy freezing.

® Allow the ice in the refrigeration compartment to defrost
on its own.

® Do not place heating devices in the refrigeration compart-
ment.

® Do not use sharp objects or chip/scrape off the ice.

Personnel: B Instructed person

Protective equipment: M  Cold protection gloves

—_

A w

Switch off the device at the main battery, see & Chapter 6.2

“Switching the device on and oft” on page 50 and LN Chapter 4.5.2
“Main battery switch” on page 27.

Pull out the mains plug from the power socket and wind up the mains
cable.

Open the refrigeration compartment on the device.

Remove the contents from the refrigeration compartment.

Allow the ice to defrost.

V2
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Continuously remove the melt water from the refrigeration compart-
ment.

Allow the refrigeration compartment to dry or wipe dry with a soft
cloth.

Once the refrigeration compartment is free of ice and dry, reconnect
the device to the mains power supply, see & Chapter 6.1 “Establishing
a mains connection” on page 49 and % Chapter 6.2 “Switching the
device on and off” on page 50.
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9

9.1

Faults

Alarms, warnings and errors

Errl Short circuit on sensor Ohmic measured value of Have sensor replaced by
F1 sensor 1 too low LAUDA Service.
ErrH Cable break on sensor  Yes Yes Ohmic measured value of Have sensor replaced by
F1 sensor 1 too high LAUDA Service.
Errl Short circuit on sensor  Yes Yes Ohmic measured value of Have sensor replaced by
F2 sensor 2 too low LAUDA Service.
ErrH Cable break on sensor  Yes Yes Ohmic measured value of Have sensor replaced by
F2 sensor 2 too high LAUDA Service.
Battery unsuitable Yes Yes Battery is unsuitable/battery = Contact LAUDA Service
(data logger battery) values do not comply with and install the battery rec-
the preset default values ommended by the manufac-
turer.
Battery faulty or Yes Yes Battery defective or missing/  Contact LAUDA Service
missing (data logger battery missing accordingto  and install the battery rec-
battery) q44 ommended by the manufac-
turer.
Battery opera- Yes Yes No mains power and no Check whether the mains
tion/power failure power supply from the main  switch is on and the mains
(main battery) battery. cable is plugged in.
In battery mode: Check
whether the battery switch
is on. If the main battery is
discharged: Plug in the mains
plug and turn on the mains
switch to charge the main
battery.
Battery voltage low Yes Yes Battery voltage low/output ~ Check the battery and, if
(data logger battery) in battery mode necessary, have the recom-
mended battery replaced by
LAUDA Service.
Door contact Yes Yes Door contact error/door Close door/cover.
open or closed depending on
parameterization b60-b63
V2 Mobifreeze 81/ 1M



Limit value 1, low value Yes

Limit value 1, high Yes Yes
value
Limit value 2, low value Yes Yes

Temperature value is lower
than A13/freely adjustable
monitoring of process varia-

bles

Temperature value is higher
than A15/freely adjustable
monitoring of process varia-

bles

Temperature value is lower
than A23/freely adjustable
monitoring of process varia-

bles

Device too cold. The device
may not yet be filled with
refrigerated goods. Adjust
the limit value. Goods stored
in the device may be colder
than the device's set point
temperature. Acknowledge
the alarm and wait until

the refrigerated goods have
reached the device's set
point temperature. The
second stage compressor
may not switch off. Contact

LAUDA Service.

Device too warm. Device
may still be in the cooling
phase. Wait until the set
point is reached. The
ambient temperature may
be too high. Allow to cool.
Condenser may be conta-
minated. Vacuum off the
condenser or blow clean
with compressed air (do

not blow clean near smoke
detectors as the disturbed
dust may trigger the fire
alarm). The device may be
positioned too close to a
wall. Ensure that the device
is positioned 15 cm away
from the wall. Warm exhaust
air from another device may
be blowing into the device's
condenser. The device and
motor compartment may be
positioned next to a heater
or heating pipes. Move

the device to another loca-
tion. The ventilator fan may
have failed. Contact LAUDA
Service. Have alarms such
as the power failure or door
contact alarms been previ-
ously triggered? Rectify the
fault.

Device is too cold. Opera-
tion no longer possible. If
possible, operate in another
location or increase the
room temperature to over 16

°C.
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10 Decommissioning
10.1 General information on decommissioning

Information on decommissioning

B Remove refrigerated goods from the refrigeration compartment, see

N Chapter 7.3 “Storing and retrieving refrigerated goods” on page 68.

B Download data from the device, see % Chapter 7.7 “Data transfer via
USB” on page 72.

B Check the charge level of the main battery and charge if necessary, see
% Chapter 10.2 “Main battery after decommissioning” on page 84.

B Switch off the device, see & Chapter 6.2 “Switching the device on and
off” on page 50.

B Wind up the mains cable completely.

B Defrost the refrigeration compartment, see % Chapter 8.5 “Defrosting
the refrigeration compartment” on page 79.

B Clean the device, see & Chapter 8.3 “Cleaning the device” on page 77.

B Note the storage temperature of the device, see & Chapter 12.4
“Device data” on page 87.

10.2 Main battery after decommissioning

®  When not in use/decommissioned, charge the battery to
between 70 and 100 percent.

® Check the charge level after 4 months at the latest and
recharge, if necessary.

If the device is decommissioned or not in use, note the following:

B main battery must be charged 70 to 100 percent, ideally 90 percent.

B Switch off the main battery at the main battery switch, see % Chapter
4.5.2 “Main battery switch” on page 27.

B Check the battery charge level every 4 months and recharge, if neces-
sary.

B Observe the storage temperature (decommissioned device) of 5 to 43

°C, see & Chapter 12.4 “Device data” on page 87.

84 /1M Mobifreeze V2



"LAUDA

" Disposal

1.1 Disposing of refrigerant

1.2 Disposing of the main battery

1.3 Device disposal

1.4 Disposing of packaging

DANGER!
A Incorrect handling

® Disposal work on the refrigeration system may only be
performed by skilled, certified personnel who are trained to
handle flammable refrigerants.

® Never dispose of a cooling circuit that is still pressurized.

® Disposal tasks may only be performed by skilled, certified
personnel who are trained to handle flammable refrigerants.

® Refrigerant type and charge information is printed on the type plate
or in the technical data.

® Dispose of the main battery and electronic components
correctly in accordance with national regulations for
LiFePO4 batteries or electronic components.

The following applies for EU member states: The device must be disposed
of according to Directive 2012/19/EU (WEEE Waste of Electrical and Elec-
tronic Equipment).

The following applies for EU member states: Disposal of the packaging must
proceed according to regulation 94/62/EC.
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12 Technical data

12.3 Main battery and auxiliary battery data
Main battery
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Auxiliary battery

12.4 Device data
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Storage temperature (decommissioned device) 5to043 °C

Transport temperature (decommissioned device) -20to 43 °C

(") = Value valid for mobile operation of the ultra low temperature chest
freezer, not for transport by truck or industrial truck.

12.5 Refrigerant and filling charge

The device contains flammable refrigerants.

Table 3: R 290, 1st stage

Refrigerant R 290
Maximum filling weight 0145 kg

Table 4: R170, 2nd stage

Refrigerant R 170
Maximum filling weight 0.068 kg
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13 General

13.1 Copyright
This manual is protected by copyright and only meant for internal use by
purchasers.

The relinquishment of this manual to third parties, copying in any way
whatsoever - even in the form of excerpts - and the utilization and/or
conveyance of its content are not allowed, except for internal purposes,
without written approval from the manufacturer.

Violation of this may obligate the violator to the payment of damages. Other
claims reserved.

We point out that the designations and brand names of the respective
companies used in the manual are generally subject to trademark, brand and
patent protection.

13.2 Technical changes

The manufacturer reserves the right to make technical modifications to the
device.

13.3 Warranty conditions

LAUDA guarantees a standard 12-month manufacturer's warranty from the
date of the device's purchase.

13.4 Contact LAUDA

Contact LAUDA Service in the following cases:

B Troubleshooting
B Technical questions

B Ordering accessories and spare parts

Please contact our sales department for questions relating to your specific
application.

Contact information
LAUDA Service
Phone: +49 (0)9343 503-350

Email: service(@lauda.de
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13.5 Declaration of Conformity

EC DECLARATION OF CONFORMITY

e rafecihesr

Product Lina: Foar Saral rember:

Fig.134: Declaration of Conformity
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13.6 Product Returns and Clearance Declaration

Product Returns

Return address

RMA number

Customer/operator

Contact email

Zip code

Street & house number

Additional explanations

Clearance Declaration

Place, date

V2

Would you like to return a LAUDA product you have purchased to LAUDA?
For the return of goods, e.g. for repair or due to a complaint, you will need
the approval of LAUDA in the form of a Return Material Authorization (RMA)

or processing number. You can obtain the RMA number from our customer

service department at +49 (0) 9343 503 350 or by email service(@lauda.de.

LAUDA DR. R. WOBSER GMBH & CO. KG
Laudaplatz 1

97922 Lauda-Kanigshofen
Deutschland/Germany

Clearly label your shipment with the RMA number. Please also enclose this
fully completed declaration.

Product serial number

Contact name

Contact telephone

Place

The customer/operator hereby confirms that the product returned under the
above-mentioned RMA number has been carefully emptied and cleaned,
that any connections have been sealed to the farthest possible extent, and
that there are no explosive, flammable, environmentally hazardous, biohazar-
dous, toxic, radioactive or other hazardous substances in or on the product.

Name in block letters Signature
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UN38.3 Test Report for LiFePO4 battery

TCT

Version: V1.0

HEAT
ERFEIA
H
TESTING
CNAS L6165

UN38.3 Test Report
UN38.3 R 4&

Applicant’s name

LIONTRON GmbH & Co. KG

E Sy S

Applicant’s Address Industriestrae 1, D-41334 Nettetal, Germany
ZHE7

Name of Sample Rechargeable Lithium Iron Phosphate Battery
FERBTR A 7R B RR AR H it

Model 25.6V 100Ah

btk

Testing Laboratory

Shenzhen TCT Testing Technology Co., Ltd.
I IBRA R B ARE RATF]

PRI = 1B/F., Building 1, Yibaolai Ipdustrial Park, Qiaotou, Fuyong, Baoan District,
Shenzhen, Guangdong, China
PR A RN E 2 RARATFRLAZE R T 1 %1 B B

:&z%t; © TCT191231B118

Date of Issue 2020, 07 08

ERBAH

Test Conclusion WR4E#:

The test results are qualified. X% R AEH .

Tested by TR CW“{ Womg 3 %

Inspected by HiZA: M /%/LZ/ V%Z e Seal of TCT REHAL (FE) 3 éa

Approved by ft#EA : A’M% B 7\%%

Report No. %4 4i: TCT191231B118
Hotline: 400-6611-140  Tel: 86-755-27673339

Page 1 # 1 i1
E-mail: tom@tct-lab.com  http://www.tct-lab.com
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[ . Sample Description & ik

Name of Rechargeable Lithium Iron Model
Sample Phosphate Battery L 25.6V 100Ah
BEmATR T 7% LR 4 b
Manufacturer’s
name LIONTRON GmbH & Co. KG
HIER AR
Manufacturer’s
Address Industriestrafie 1, D-41334 Nettetal, Germany
il i
Manufacturer’s
Contact .
Telephone +49(0)2157 E-mail info@liontron. Web https://www.lio
BT -1449070 iIF4] de W HE ntron.de
B
Trade Mark Shape Prismatic Size R~ (390.0%282.0x
ik HONTRONT e e (LxWxT) 260.0)mm
Nominal Rated
Voltage 25.6V Capacity 2100Ah Cha;?%é‘l‘éage 29.9V
FRRREE TEnRk S60Wh
Nominal Charge M(?:\(;T;em End of Charge
Current 20A Cufrent 150A Current 1A
PR R ST B LR HL R
: Nominal Maximum
Discharge Discharge Discharge
Cut-off Voltage 21.6V Current 20A Current 160A
TR 790 G N G
Cell Nominal Cell Rated
cg;mmﬁo%el 32650 Voltage 3.2V Capacity 5300mAh
BB AR B R B E AR
Start Testing Completing
ce:;t:;tger 152PCS Date 2019-07-24 Date 2019-08-07
FrEaM H 3 SERLE

II. Test Standard #ll{RuE

UNITED NATIONS "Recommendations on the TRANSPORT OF DANGEROUS GOODS Manual of Tests
and Criteria" Sixth revised edition Amendment 1 (ST/SG/AC.10/11/Rev.6/Amend.1)
BAE (TRREDZHENS RIGMFEFMY BABITRIZIE 1 (ST/SG/AC.10/11/Rev.6/Amend. 1)

Report No. R % %i5: TCT191231B118 Page 2 of 18 %8 2 Ji3k 18 |
Hotline: 400-6611-140  Tel: 86-755-27673339  E-mail: tom@tct-lab.com  http://www.tct-lab.com
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IM. TestItem {lﬂﬂﬁﬁlﬁﬁ

T.1. XAltitude simulation &4 T.5. [XExternal short circuit #h&B%E
T.2. KThermal test &R T.6. Ximpact/[JCrush ##/HE
T.3. XVibration #73h T.7. XOvercharge 37

T.4. XShock it T.8. XForced discharge &I

IV. Test Method and Requirement i 7 =R E R

T.1. Altitude simulation & E
Purpose HHj
This test simulates air transport under low-pressure conditions.
KRR E S T H=iE,
Test procedure JiXER

Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for at least six hours at ambient
temperature (20 + 5 °C).

RIS R M AR 2 R 7E R D S F BT 11.6 TUHRMERESERE (20 + 5 °C) FHMED 6 i,
Requirement ZE3k

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of its
voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

WMBLER. LA Tk EREMTEA, 3 ES MR ik it 78R8 5 00T R s E RN T
HAEHTX— AT REN 90%, HEibMBbAMMFEX—ER, HXBENERNERTF LM BRI
IS VN Y4 .

T.2. Thermal test BRI
Purpose HIf

This test assesses cell and battery seal integrity and internal electrical connections. The test is conducted
using rapid and extreme temperature changes.

AR B A Rt 0 EEL Tt 2 P o e e A P R e R . R IR R PR SR AT AR B B A AT
Test procedure JIiXEF

Test Cells and batteries are to be stored for at least six hours at a test temperature equal to 72 + 2 °C,
followed by storage for at least six hours at a test temperature equal to — 40 + 2 °C. The maximum time
interval between test temperature extremes is 30 minutes. This procedure is to be repeated until 10 total
cycles are complete, after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20 + 5 °C). For large cells and batteries the duration of exposure to the test temperature
extremes should be at least 12 hours.

W A AR SRR ST 7242 CHRMHTHERES 6 M, EXEERBREEST -40
+ 2 CHHEMTHKED 6 Mit. FIAMRIGRIEE 2 M MBKR R AR 30 44, WEFEEHT, 3t
SR 10 IR, BeEi A R0 b A EB i AR SR BEIR AT (20 £ 5 C)FAFIK 24 /BT, XHF K B b A et 4,
ZHETHORRRBE R R ZE DN 12 I,

Requirement E3}k

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of its
voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

MRLBR. LA, LA THREMTEAK, AN R R ERRE BB ER N
HAERTX— AR AT R E 90%, BIbFEMARMFEX—ER, FXRBERNERTEH TR ERRS MR
I RN R A

Report No. #R#45: TCT191231B118 Page 30f 18 35 3 T3t 18 |
Hotline: 400-6611-140  Tel: 86-755-27673339  E-mail: tom@tct-lab.com  http://www.tct-lab.com
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T.3. Vibration #&3l

Purpose B

This test simulates vibration during transport.

ARG AR IE T R A9 3R 3D«

Test procedure JREF

Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells
in such a manner as to faithfully transmit the vibration. The vibration shall be a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle shall be
repeated 12 times for a total of 3 hours for each of three mutually perpendicular mounting positions of the cell.
One of the directions of vibration must be perpendicular to the terminal face.

The logarithmic frequency sweep shall differ for cells and batteries with a gross mass of not more than 12
kg (cells and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

For cells and small batteries: from 7 Hz a peak acceleration of 1 gn is maintained until 18 Hz is reached.
The amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak
acceleration of 8 gn occurs (approximately 50 Hz). A peak acceleration of 8 gn is then maintained until the
frequency is increased to 200 Hz.

For large batteries: from 7 Hz to a peak acceleration of 1 gn is maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak
acceleration of 2 gn occurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the
frequency is increased to 200 Hz.

R A b R E T IRBINF &, 2R EAZ R ARG A FL AR T AR REHER A& iR BN . IRBILAE IE 340

T, XTSRRI 7 H2EE 200 #2%E, BEE 7 H%, BEAN 1548, XRSIIEHN A EAAEER

b 223 7 fr R — T A E AT 12 1k, SILH 3 /. Hep— MRS A AU T B

et R, HERERL 12 T Bib B b AR BA), Fxd 12 T ME R
g (K2 e ith 4R ) B AR BT AN Ao

STEHA/NE AR N 7 ARRETTAR, RFF 1 gn BIBCKINERE, BERRXE 18 #i%. AREEIRIEREE
7E 0.8 ZK (MR 1.6 Z2XK), FHHINME ERIRAMNEEEET] 8 gn(iiR L1y 50 H#25). K RAMERRIFTE 8
gn B RIS BN E] 200 #2% .

SERBI I M 7 ST, REF 1 gn MR, BERUREREST 18 #i. AERIRIBRIFE 0.8
BoR (SR 1.6 ZK), FMINANEERRIINEE LS 2 gn(ER LA 25 #2K). BRIIELRFE 2gn H
BT 0 F 200 %

Requirement 3k

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire during the test and after the test and if the open circuit voltage of each test cell or battery directly
after testing in its third perpendicular mounting position is not less than 90% of its voltage immediately prior to
this procedure. The requirement relating to voltage is not applicable to test cells and batteries at fully
discharged states.

MR RGP ARRETBR. THSR. B, THRMTE A, FAS MG EnsRbEEL =1
B2 _E ARG R ST RS T B o E AN FIEHHT X — I RT B E R 90%, MBI thgH B 7 & A TE
Ko AR ERNE AT 582 R A ARG b AN s A
T.4. Shock i

Purpose HH

This test assesses the robustness of cells and batteries against cumulative shocks.

AR50 PP i AN b 3G B AR ORI T AR .

Test procedure JREF

Test cells and batteries shall be secured to the testing machine by means of a rigid mount which will
support all mounting surfaces of each test battery.

Each cell shall be subjected to a half-sine shock of peak acceleration of 150 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn
and pulse duration of 11 milliseconds.

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the

Report No. #&#4%i5: TCT191231B118 Page 4 of 18 % 4 U}t 18 |
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battery. The pulse duration shall be 6 milliseconds for small batteries and 11 milliseconds for large batteries.
The formulas below are provided to calculate the appropriate minimum peak accelerations.

Each cell or battery shall be subjected to three shocks in the positive direction and to three shocks in the
negative direction in each of three mutually perpendicular mounting positions of the cell or battery for a total of
18 shocks.

BB AN Rt 4P R R SO R S B SR |, AR R EAMRI I T R .

A BRIMNE ZRAINELE 150 gn FBKFhFFEER E] 6 AP ML E3BhE . Fit, KH BB SHm K
TAE 50 gn F0fkap R SEE IA] 11 SRS IF 3%t

A Bt 142 S 1) IE SR ot 0 B ok I J3E B e T s b 4R B B . /NIEY e 2L O B R 1) 6 2R, K
Ry 2 BBk AEIT 18] 11 28D, U T ARA T & & m R AE IR R E .

A B ALt 4 4UFE = FAR S B A F b B Rt 4 22 35 7 (L i TEAR T T 2 % = Wb, BTSSR
SF=kMHid, BIET 18 kME.

The formulas below are provided to calculate the appropriate minimum peak accelerations.

DR A AT E A S IR AR IR BB

Battery Minimum peak acceleration Pulse duration
Bt 21 RARKR B AN Jik e G e (]
150 g, or result of formula
Small batteries -
; _ |f1e0830 6ms
/NEY R 4R Astsleration(gs) \!( mass = )
whichever is smaller
50 g, or result of formula
Large batteries ) [f30000Y
SR Acceleration(g,) =/ (\mass- ) 11 ms

whichever is smaller

* Mass is expressed in kilograms.
*RERATRER

Requirement E3k

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of its
voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

WMRTER. THS. TR EHREMTRA, FASMRAUR RN BbAERE S HFF 8B ER /N
HAEEAT X — AR E R 90%, HILFIRBANFAX—ER. AXEENERTERTF RERERENR
I Fth A s Hhed .

T.5. External short circuit #MEF45ERE

Purpose HEj
This test simulates an external short circuit.

AR RIS R IR
Test procedure A2

The cell or battery to be tested shall be heated for a period of time necessary to reach a homogeneous
stabilized temperature of 57 + 4 °C, measured on the external case. This period of time depends on the size
and design of the cell or battery and should be assessed and documented. If this assessment is not feasible,
the exposure time shall be at least 6 hours for small cells and small batteries, and 12 hours for large cells and
large batteries. Then the cell or battery at 57 + 4 °C shall be subjected to one short circuit condition with a total
external resistance of less than 0.1 ohm.

This short circuit condition is continued for at least one hour after the cell or battery external case

Report No. #&#%%5: TCT191231B118 Page 5 0of 18 % 5 713t 18 1
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temperature has returned to 57 + 4 °C, or in the case of the large batteries, has decreased by half of the
maximum temperature increase observed during the test and remains below that value.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.

T AR S b, RONE— BB E, AR BRREEEHSRNRERE 57£4°C, X
BRI A R SR B e T et B B AR B R /NRZ i, 3o X AN R R RN CAPP A FIE R . In o AT XA IPAY
T /NERY B AN TR B Tt A G R R (B R ZE 2 6 /N, RBY e R R A A R B (R R ZE /D> 12 /N AR
BB AR AE 57 + 4 CEHETLZ 0 EENT 0.1 BUGHIERR M. X — A IFRI7E b s R b4
SMFRIBEERE] 57 £ 4 CIRgkEEE D 1 /NEF, SITERE! B A IE R T SRR MRk 16 h B UL SR (0 B e ey
BIHRE =2 — HRIFHE T iZ80E.

SEHAI R B IR N DAY TSR .

Requirement Z3R

Cells and batteries meet this requirement if their external temperature does not exceed 170 °C and there
is no disassembly, no rupture and no fire during the test and within six hours after the test.

RS R EREE 170C, HAERBER P LIRKE 6 N ATHE. THE, Tk, Bibmai
A& ATERK.

T.6. Impact / Crush E/Hf &

Purpose E

These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.

A B IR B AR PO £ BT I S5 T BB A% A PO R B A LA A B

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)

WRERF St GEHTEAANNT 18.0 =AM EHTHEM)

The test sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm + 0.1mm
diameter, at least 6 cm long, or the longest dimension of the cell, whichever is greater, Type 316 stainless
steel bar is to be placed across the centre of the sample. A 9.1 kg + 0.1 kg mass is to be dropped from a
height of 61 + 2.5 cm at the intersection of the bar and sample in a controlled manner using a near frictionless,
vertical sliding track or channel with minimal drag on the falling mass. The vertical track or Channel used to
guide the falling mass shall be oriented 90 degrees from the horizontal supporting surface.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and perpendicular to
the longitudinal axis of the 15.8 mm + 0.1mm diameter curved surface lying across the centre of the test
sample. Each sample is to be subjected to only a single impact.

SRRE R BB T BV AR E T BT R T b . —4R 316 LRSS WA 0, MR R 15.8 2R+
0.1 3k, KEZE/D 6 EX, St KimfR~, o2 KE. B—HR 91 FRE01 FrMEEM 6125
JE K Ak v BN RN S X AL, AN LTIRA BB, MR R E IR/ f B g s e E 0 bl
. FEHPLUESEERT 5 SHEEESKFXHERETE 90 EET.

B RREE, YN 5 TRRE FATH SHBERER O ER 15.8 £0.1 AL MR REE.
HF—RAFREZ— KT

Test procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18.0 mm in diameter)

WRBF - HFE CERTHEEE. SR, Eh/AmabmER /AT 18.0 ZXRMEHETE Bit)

A cell or component cell is to be crushed between two flat surfaces. The crushing is to be gradual with a
speed of approximately 1.5 cm/s at the first point of contact. The crushing is to be continued until the first of
the three options below is reached.

(a) The applied force reaches 13 kN + 0.78 kN;

(b) The voltage of the cell drops by at least 100 mV; or

(c) The cell is deformed by 50% or more of its original thickness.

Once the maximum pressure has been obtained, the voltage drops by 100 mV or more, or the cell is
deformed by at least 50% of its original thickness, the pressure shall be released.

A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/coin cell shall
be crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be applied
perpendicular to the longitudinal axis.

Each test cell or component cell is to be subjected to one crush only. The test sample shall be observed
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for a further 6 h. The test shall be conducted using test cells or component cells that have not previously been
subjected to other tests.

IR T R BE AN FHZIHE, FEABLREMA, 18— Mk L EERLN 1.5 EX/
o FEFLEUT, BEHIUT=MERZ —:

()N A=A S 13 F4W +0.78 T 244,

(b)Y B E FREZED 100 =K B

(c) BT AL R 4R B (1 50%BR LA k.

—EBRBERKESN. BETHE 100 BREES, sSBMTHESIEFEER 50%, BRERERES.

AR BROR MR M 10— T e . AF0/AE 7% B R AL R R T E . B b R S A 5
B FiE

TR BRI BT B v R — IR FE RS o R RIAREEINET 6 /AT . RIS SI4 F 2 B ok St B B8 1
Rt R TO 4 B AT

Requirement 3k

Cells and component cells meet this requirement if their external temperature does not exceed 170 °C
and there is no disassembly and no fire during the test and within six hours after this test.

MRS RREARBT 170 C, FEEERISIRF RIRWE 6 M AT, BHY, Tiek, mibFnait
HENFF & AR,
T.7. Overcharge 7568

Purpose HH

This test evaluates the ability of a rechargeable battery or a single cell rechargeable battery to withstand
an overcharge condition.

A6 VT fify BT 75 75 BB, ER b 4B 5] T 7 P B — e b R 2L AR B TR BRI R BE T
Test procedure {RERF

The charge current shall be twice the manufacturer's recommended maximum continuous charge current.
The minimum voltage of the test shall be as follows:

(a) When the manufacturer's recommended charge voltage is not more than 18 V, the minimum voltage
of the test shall be the lesser of two times the maximum charge voltage of the battery or 22 V.

(b) When the manufacturer's recommended charge voltage is more than 18 V, the minimum voltage of
the test shall be 1.2 times the maximum charge voltage.
Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.
7 B AR 36 R B I M B KRR TE R R A A . RIS RSN LR B R
. mg)?'%ﬁﬁ@il%ﬁ REERKT 18 RAF, KI5 /N0 E R Bt 4 Bk 7 B R T A5 B0 22 R
BN o
(OHERENNTRBEKRT 18 R, RIKE/NBEMERAFRABER 1.2 £,
WIS AEF BB A THAT . $HTRIE MM RIS 24 /NS,
Requirement 3R

Rechargeable batteries meet this requirement if there is no disassembly and no fire during the test and
within seven days after the test.

7RI AE RIS R P ARG 7 RATMIE. A, BFEERER.

T.8. Forced discharge 32 s

Purpose B

This test evaluates the ability of a primary or a rechargeable cell to withstand a forced discharge
condition.

256 VP R B BT H VAR ST SR R R L A BE T o
Test procedure URFERF

Each cell shall be forced discharged at ambient temperature by connecting it in series with a 12 V D.C.
power supply at an initial current equal to the maximum discharge current specified by the manufacturer.
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The specified discharge current is to be obtained by connecting a resistive load of the appropriate size
and rating in series with the test cell. Each cell shall be forced discharged for a time interval (in hours) equal to
its rated capacity divided by the initial test current (in ampere).

AR ATERE T 5 12 (REJ A5 P BAE R0 RS T H3E 5 45 1 59 5 A R R A 44 T )
TEH.
$63E 4 /NN E B (0 FR A S SR IG B B B, THE B RS AR B . XA B AT IR R,
i B B 8] (/) B )7 S HLA E A B R AR08 BB (&2 ).«

Requirement ZXX

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the test
and within seven days after the test.

B B B 7 P P B RIS B RIS 7 KA, TRk, BHAATER.
V. General terms and definitions —f&EARIEEE X

Table 38.3.1: Mass loss limit
% 38.3.1: REMKIRME

Mass M of cell or battery Mass loss limit
b b A T E M RERARE
M<1g 0.5%
1g < M <75¢g 0.2%
M > 75¢g 0.1%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M, - M2)/M;x 100

FERANEAE, TRAUTAXE:

FRERE(%) = (M - Mp)/M; x 100

Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed
the values in Table 38.3.1, it shall be considered as "no mass loss".

A M1 EZRBATHFRE, M2 BAKRENRE. MRREFRABILR 38.3.1 FFINEE, NMAA “T
REHR” .

Leakage means the visible escape of electrolyte or other material from a cell or battery or the loss of
material (except battery casing, handling devices or labels) from a cell or battery such that the loss of mass
exceeds the values in Table 38.3.1.

BIRRTE T LLE B0 R AR e HA BN e s b A R iR Y, BRI BRI A P R AR R CREIE
BlANSE . WOEHE . B, FIEMAETR 38.3.1 FIAIKHIE.

Venting means the release of excessive internal pressure from a cell or battery in a manner intended by
design to preclude rupture or disassembly.

HA R R R R b S b A R B R 0, B LB s s i

Disassembly means a vent or rupture where solid matter from any part of a cell or battery penetrates a
wire mesh screen (annealed aluminium wire with a diameter of 0.25 mm and grid density of 6 to 7 wires per
cm) placed 25 cm away from the cell or battery.

AR R T 5 et S Fl b LT T 08 43 P 1 4 490 5 5 T TCFE 7S e M BR L Tt 25 om ARRI LM (AR
0.25 mm HIMRL, MEZEGEK6 £ 7 FHL) .

Rupture means the mechanical failure of a cell container or battery case induced by an internal or
external cause, resulting in exposure or spillage but not ejection of solid materials.

THELR G I E AN R B 5] A2 K r b A AR S BV A S A UMEUR, 1SRN R RESE L, EXE B

Fire means that flames are emitted from the test cell or battery.

AR IR BB AR JUEE .
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VI. Main Test Apparatus = EJI iR {052

Calibration Date
Serial No. Name of Equipment Model /Due Date
BRERS BELIR e ;
B B AR E
Low Altitude Simulation 2019. 04. 16
TC-BO1 Tester GX-3020-Z
16 R R R S 2020. 04. 15
Vertical Shock Test 2019. 04. 16
TC-B04 Instrument SY10-2
FEMHRBE 2020. 04.15
TC-B05 Vibration test instrument E£S-3-150 2019.04.16
PRBNIALE & 2020. 04. 15
TC-BO7 Battery Test System CTS 20V/10A 2019.04.17
AR R 4 2020. 04. 16
TC-B11 Crush Test Instrument BE-6045T 2019. 04.16
RS TY B HE R IE 2020. 04. 15
Battery Short Circuit Tester 2018, GATF
TC-B13 N, GX-6055-B
BV K AR AL 2020. 04. 16
TC.B14 Electronic Balance PTT-A+300 2019. 04. 16
BFRF 2020. 04. 15
TCB15 Data Collector 34970A 2019. 04. 16
R REEAS 2020. 04. 15
reBis DC POWER bSW 8027 2019. 04. 16
HR 2020. 04. 15
2019. 04. 16
Battery Impact Tester
TC-B21 M BE-5066
it IR 2020. 04. 15
- Digital Multimeter 158 FH15. 8- 11
HFERRAE 2019. 09. 10
Programmable high & low 2018. 09. 20
TC-B30 temperature test chamber GX-3000-150
ATRER R IRE RS 2019. 09. 19
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VI. Test Data MREIE

T.1. Altitude simulation &= B4l

Test Pre-test iR R | After test iR3 /5 Mass |
sample ass loss Change
- No. | Mass | Voltage | Mass | Voltage e g Status
status e o o FRER% ratio e
Witges || RE | R_E ) RE | RE %) | mEHE%) | R
R (9) v) (9) v)
1# 27120 27.36 27120 27.36 0.00 100.0 Pass A 1%
first cycle,
fully 2# 27112 27.37 27111 27.35 0.00 99.9 Pass &%
charged
state 3# / / / / / / /
KM@ | 4# / / / / / / /
5# / / / / / / /
25th 6# | 27119 | 27.36 | 27118 | 27.36 0.00 1000 | Pass &
C%’JCI:; 74 | 27119 | 2737 | 27119 | 27.37 0.00 100.0 | Pass &k
charged 8# / / / / / / /
state
25 gEEs | % / / / / / / /
WRRE | 104 / / / / / / /

Notes #:%%: Ambient temperature ¥ 3EiEE: 23.5 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. WS, FMEER. THS.

TR TTHERMIEE K. BEEAR/DT 90 %.

T.2. Thermal test I8 RK

Test Pre-test iX3& R0 | After test I /H o
s le ass loss Change
amp No. | Mass | Voltage | Mass | Voltage i ' Status
status e o o FRERK ratio o
Wikies | B | ORE | wE | RE | RE o) | mEke) | A0
R& )] v) (9) v)
1# 27120 27.36 27110 27.21 0.04 99.5 Pass &%
first cycle,
fully 2# | 27111 27.35 | 27109 | 27.25 0.01 99.6 Pass &%
charged
state 3# / / / / / / /
HRPESL | a4 / / / / / / /
RS
5# / / / / / / /
25th 6# | 27118 | 2736 | 27112 | 27.22 0.02 99.5 Pass &%
Cf{f"'; T# | 27119 | 27.37 | 27111 | 27.21 0.03 99.4 Pass #hi
charged 8it / / / / / / /
state
o5 veEEr | O / / / / / / /
WERE | 0% / / / / / / /

Notes ¥EFE: Ambient temperature ¥iEEE: 23.4 °C.
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change

ratio is not less than 90 %. MiRX/E, HERLBR. THS. TRE. THEMTE K. BELETAF 90 %.
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T.3. Vibration #z35)

Test Pre-test iRI&RT | After test iX38 /5 Mg
ass 0SS
s;;ntﬁl: No. | Mass | Voltage | Mass | Voltage B C?:t?ge Status
WiRken | W5 | RE | BE | RE | ®E %) mELcs) | B
WS (9) V) (9) V)
% | 27110 | 27.21 | 27110 | 27.21 0.00 100.0 Pass &1
first cycle,
fully 2# | 27109 | 2725 | 27107 | 27.23 0.01 99.9 Pass &%
charged
state | o / / / / / / /
BHRMER | a# / / / / / / /
HERS
5 / / / / / / /
25th 6# | 27112 | 2722 | 21112 | 2720 0.00 99.9 Pass &%
Cm'; 7# | 27111 27.21 27111 27.21 0.00 100.0 Pass &15
charged 8i# / / / / / / /
state
25 wpEek | 9 / / / / / / /
WERE | 101 / / / / / / /

Notes ¥ERE: Ambient temperature ¥E5i & : 23.5 °C,

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. M/, HRTLER. THS.

Ttk BRI K. BELRNTF 90 %.

T.4. Shock it

Test Pre-test iRI&HT | After test i85 Ml
sample ass loss Change
statgs No. | Mass | Voltage | Mass | Voltage FRRE ratiog Status
.. i-R= b : “=®
mikgen | WY | ORE | wE ) RE | BE | o0 | g | BF
K& (9) v) (9) v)
1# 27110 27.21 27108 27.21 0.01 100.0 Pass &1%
first cycle,
fully 2# 27107 27.23 27106 27.21 0.00 99.9 Pass &%
charged
state 3# / / / / / / /
HRER | 48 / / / / / / /
WHARA
5# / / / / / / /
25th 6# | 27112 | 27.20 | 27112 | 27.20 0.00 100.0 Pass &#
?;‘fl's 7# | 27111 2721 | 27110 | 27.19 0.00 99.9 Pass &%
charged 8# / / / / / / /
state
25 YeET | O / / / / / / /
WRRE | 104 / / / / / / /

Notes 7EB:: Ambient temperature ¥FiE5F: 23.6 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. MRJE, FMEER. THS. TRE. THERENTEE K. BELRNTF 90 %.
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T.5. External short circuit M5

Test sample status No. Maximum external temperature (°C) Status

TR AR S s REREIRE(C) 4k

1# 57.2 Pass &%

first cycle, fully G 57.4 Pass &1
chargefj“statg 3 / /
B REA AR v / /
54 / ;

6# 57.4 Pass &%

25th cycle, fully L 57.6 Pass &
chargeq ftatg N 8# / /
25 IR R A o / /
10# / |

Notes :%%: Ambient temperature ¥ B5{E¥: 23.4 °C.

Test sample external temperature does not exceed 170 °C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test.

TRAE S REIRE AL 170 °C, MRFEARE 6 M RTME. TR T'A.

T.6. Impact i
Test sample status No. Maximum external temperature (°C) Status
TR IRES s K =miRE(°C) P
11# 326 Pass &%
first cycle, 50% 12# 326 Pass &%
charged state
13# 36.7 Pass &
YR 50% 75tk s
& 14%# 35.8 Pass &%
15# 34.7 Pass &%
16# 33.8 Pass &%
25th cycle, 50% 17# 354 Pass &%
charged state
18# 32.8 Pass &
25 WAEFF 50% 75 4k lia
= 19# 33.6 Pass &1%
20# 35.2 Pass &1

Notes ¥ERE: Ambient temperature ¥ 3EiRE: 23.6.°C.

Test sample external temperature does not exceed 170 °C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test.

WA RERETET 170 °C, WP SRRE 6 NP TMEE. THE. T,
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T.7. Overcharge 5375

Test sample status No. Status
AR ARES W5 &R
21# Pass &%
first cycle, fully charged state 224 Pass &%
B IRTE R 234# Pass &
244 Pass &#%
25¢# Pass &1%
25th cycle, fully charged state 26# Pass &%
25 KA AR A 27# Pass &%
28# Pass &%
Notes J=F: Ambient temperature ¥ 5 E: 23.5 °C.
There is no disassembly and no fire during the test and within seven days after the test.
FERIEN AP FAMRE 7 RATME. TEX.

T.8. Forced discharge 357

Test sample status No. Status
TR R RES s EES

20# Pass &

30# Pass &%

31# Pass &%

32# Pass &%

first cycle, fully discharged state 33# Pass &%
B IRTEH TEARES 34# Pass &%
35# Pass &%

36# Pass &%

37# Pass &1

38# Pass &1

39# Pass &%

40# Pass &%

414% Pass &%

424 Pass &

25th cycle, fully discharged state 43# Pass &%
25 RAEFF T AR 444 Pass &#%
45# Pass &#%

46# Pass &%

AT# Pass &%

48# Pass &%

Notes JEB: Ambient temperature ¥FE5IERE: 23.5 °C.
There is no disassembly and no fire during the test and within seven days after the test.

FEREN ARG 7 RO THEE. Tie k.
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V. Conclusion 4t

Name of
":;' test items Cauztteal:‘l:‘?rtaer of Test Result Conclusion | Remark
g | WEs b REHR 4k 32
o 3
. See Appendix
Altitude
1 shoulafar 38.3 Tl?st TA T.1. Altitude Pass /
s i 4y 38.3 R4 T.1 simulation JLM3R T.1. &
i = A
Thermal 38.3 TestT.2 See Appendix Pass
2 test 38.3 T T.2 T.2. Thermal test A /
B RS o e R FE T2 B8 R% :
3 Vibration 38.3TestT.3 ie: C?tfr ::gl: Pass /
k5 38.3 I T.3 o _ &
) i T T.3.4R5 =
4 Shock 38.3Test T4 S?re 4Ag;:zr;i;x Pass /
1 38.3 T4 L &
L i TP T.4. 0005 =
See Appendix
Ext |
5 | short creut :88 : T;; TT‘F; T.5. Extornal short Pass /
4% e T AV VA I B =)
A TR T.5. 58046 %
S -
Impact 38.3 TestT.6 5 AAppenaix Pass
§ ik 38.3 iK% T.6 T.6. Impact & /
i e . =]
" LB T.6 4w
7 Overcharge 38.3TestT.7 ff%@gfg?:rlge Pass /
it 38.3 W T.7 . &
RS R W2 T.7 7 A
Forced See Appendix
h 8. t T.8
8 discharge ::338 : T;;A T8 T.8. Forced discharge FZ‘SS /
) G o e T LI T.8 BRI a
According to the standard:
RYERHE:
UNITED NATIONS "Recommendations on the TRANSPORT OF DANGEROUS GOODS Manual of Tests
and Criteria" Sixth revised edition Amendment 1 (ST/SG/AC.10/11/Rev.6/Amend.1).
BAE(ETRERMEHOERE RIEAFRHEFM) B/ ETHRIEIE 1 (ST/SG/AC.10/11/Rev.6/Amend.1).
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IX. Picture of the sample 5 & H

Lithium LiFePOs S 28

Picture 1. Battery view

BA 1 mrARE

Picture 2. Battery view

B 2. mnhdNE
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Picture 3. Cell view

B 3. BibiE
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Picture 4. Cell view

Bl 4. mibiE
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Picture 5. Protection board view

B 5 RRIE

Picture 6. Protection board view

Bh 6. RiFRARE

******End Of Report ?ﬁ%%ﬁ*****‘*
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Important Notice

ERFEHR

1. The test report is invalid without the official stamp of TCT.
ARG B TCT HETLRL.

2. Nobody is allowed to photocopy or partly photocopy this test report without written permission of
TCT.

k% TCT BPHAE, FEEHSHI R R ARG .
3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
RREPLMMEN . FEA. RERAZLTH.

4. The report is invalid when anything of following happens — illegal transfer, reproduce,
embezzlement, imposture, modification or tampering in any media form.

MEEE. ZH. BH. EA. Bk SCHEAE AR B SRR E BT

5. Objections to the test report must be submitted to TCT within 15 days.
SHEEREBER, MTRIREZHE 15 RARAATRE.

6. The test report is valid for the tested samples only.
AAR A AR A 2K

7. The Chinese contents in this report are only for reference.
RGP XABFNESE.

8. This report belongs to quote for the record, the reference test report TCT191121B020.
R EARE R, SENRiRE TCT191121B020.

Shenzhen TCT Testing Technology Co., Ltd. PRI TT B AS I 2 AR FRA

1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District, Shenzhen, Guangdong, China
PESEEFEINTERXABAMNRCERIWIN 1 1EB
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