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Caution
It is recommended that:
. the manual is retained for the entire service life of the machine;
. the user reads the manual carefully before carrying out any operations on the machine;
. the machine is used exclusively for the purpose for which it is intended; incorrect use of the machine shall release the

manufacturer from any liability.
This manual has been prepared to enable the end- user to carry out only those operations that can done with the panels closed.
Any operations that require the opening of doors or equipment panels must be carried out only by qualified personnel.
Each machine is equipped with an electric isolating device which allows the operator to work in conditions of safety. This device must
always be used to eliminate risks during maintenance (electric shocks, scalds, automatic restarting, moving parts and remote control).
The panel key supplied with the unit must be kept by the person responsible for maintenance.
For identification of the unit (model and serial no.) in case of the necessity for assistance or spare parts, read the identification labels
affixed to the outside and inside of the unit.
“This manual, written in English, is the original version”.

IMPORTANT: This manual may be subject to modification; for complete and up to date information the user should always consult the
manual supplied with the machine.
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1 - Introduction

1.1 - Foreword

The handbook and all the documents supplied with the system
are aimed at enabling both the installer and the operator to carry
out correctly installation, control and maintenance operations on
the unit and System adiabatic if present, without damaging it or
harming the relevant staff.

The handbook and the supplied documents are thus an aid for the
skilled staff to arrange the special outfit so as to install, operate
and maintain the machine correctly according to the local norms
in force.

The handbooks, wiring diagrams and documents enclosed to the
machine must be read and kept for the whole system life.

The Liebert® AFC air cooled units can be identified as follows:

FA4 130

Cooling capacity:

Cooling capacity (x 10 = kW) at 35°C
(adiabatic precooler Off)
Refrigerant:

4 = R134a/R513A - optimized for high
liquid temperature and high Efficency
L = R134a/R513A - optimized for
medium liquid temperature

Version:

A - Adiabatic Version
D - Dry Version
Specification:

F - Freecooling Unit
C - Chiller Unit

1.2 - Responsibility

Vertiv™ accepts no present or future responsibility for damage
to persons, things or to the machine itself due to operators’
negligence, failing to comply with the installation, operation and
maintenance instructions of this handbook, failed application of the
safety norms in force for the system and the qualified staff charged
with the operation and maintenance

1.3 - General description

Liebert® AFC units with air-cooled condensers, have been
designed and manufactured for producing chilled water.

They are available in versions with a built-in freecooling module
and pump unit installed on the machine; the chilling units can be
equipped with several options indicated in the price list. The Liebert®
AFC product line has been designed considering the state-of-the-
art techniques available nowadays in the industry, and includes all
the components necessary for automatic and efficient operation.
Each unit is completely factory assembled; after evacuation,
the necessary quantity of refrigerant is added to the refrigerant
circuits and the unit is tested. All of the units are equipped with
two independent refrigerating circuits, each one composed of: an
air- cooled condenser, a semi-hermetic Helical compressor, a tube
Evaporator and lines. The components of the liquid line are the
charging valves, the filter-dryers, the solenoid valve, the shut- off
valve, the moisture indicator and the thermostatic expansion valve;
a discharge line valve is installed on the compressor, while they
are optional on the suction line. The hydraulic circuit is made up of
grooved hydraulic lines connected by joints, a flow switch and, in
the freecooling versions, chilled-water coils and a three-way valve.
The semi-hermetic Helical Compressor are complete with the
following protection/safety devices: oil heater, internal safety
valve according to EN 60335-2-34, oil sight glass, electronic
protection controlling the temperature of the motor windings, the oil
temperature and the Helical rotating direction.

The Liebert® AFC water chillers are controlled by the “iCOM™”
microprocessor, managing all of the unit operating conditions.

The user can change and/or modify the operating parameters
through the display keyboard installed on the electrical panel.

The electrical control board is equipped with all the safety and
operating devices needed for reliable automatic operation. The
compresso rmotors are equipped with protection on all the three
phases and are started by their three-pole contactors.

2 - Preliminary Operations

2.1 - Packing removal

Remove the polythene package caring not to damage the unit.
Also remove the polythene from the System adiabatic packages.
Dispose of the package materials delivering them to specialize
collection or recycling centers (comply with the local norms in
force).

2.2 - Inspection

All the units are assembled and wired in the producing factory.
Before shipment they are charged with the necessary quantities of
refrigerant and oil and then tested under the operating conditions
required by the customer. The free-cooling coils are supplied dry
to avoid possible problems due to the frost in the storage period.
Immediately inspect the machine and the System adiabatic parts
carefully on delivery to check for damage during transportation or
missing components; possible claims must be made immediately
to the carrier and the factory or its representative.

2.3 - Operating limits

Refer to the table “Tab. 3 - Operating range” showing the limits for
each model; contact your dealer for different values.

2.3.1 - Outer air temperature
The units are designed to operate at:

. Min. temperatures:
- 25 °C for the freecooling models
- 10 °C for the chiller models
. Max. temperatures:
depending on the model as indicated in the table “7ab. 3 -
Operating range”.
System adiabatic could work without any water freeze problem till
10°C; below that limit freezing risk is quite high so it's recommended
to stop and empty the whole System adiabatic. More info in chapter
2 of Adiabatic Cooling system integration user manual.
Such limits are considered for new machines or machines that
have been correctly installed and maintained.
The units are designed to be stored at:
*  Temperatures:+0°C/+45°C, Ask your Vertiv™™ representative
forT<0°C
*  Humidity: 80 % R.H., not condensing

2.3.2 - Water circuit

The water delivery is indicated in the table “Tab. 3 - Operating
range”. Higher delivery values can cause corrosion and vibrations
inside the tube nest heat exchanger. The min. allowed water
delivery corresponds to a max. thermal change of about 8°C.
Tougher operating conditions can activate the safety devices
locking the unit.

For FA4 models (with System adiabatic) the max outdoor
temperature is to be understood as dry bulb temperature after PAD
(System adiabatic); the real relevant dry bulb ambient temperature
before PAD could be calculated by the table 7ab.7 - System
adiabatic performance of “Adiabatic Cooling system integration”
User Manual, according the outdoor R.H. %.
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For FD4 with LN option units, outlet water temperature higher than
15 ° C must be carefully checked together with max ambient limits.
The outlet water temperature must range from 4°C to 25°C for all
the other AFC versions.

The maximum allowed water return temperature, when the unit
is in full operation, is 32°C; return temperatures over 32°C are
allowed only during start-up. The max. allowed glycol percentage
is 50 % (35 % with pump units). The min. glycol percentage needed
depends on the min. room air temperatures in the installation place.

The max. hydraulic operating pressure is 10 barg: take care that
this limit is independent of presence / absence of pumps fitted
on the unit, so it's necessary to check the max. pump static head
(indicated on pump’s name plate) and pressurized the water circuit
never more than 10 barg minus max. pump static head.

NOTE: Safety valve is set at 6 barg, optional.

2.3.3 - Power supply

Electrical panel designed according to CEIl EN 60204-1

“Safety of machinery - Electrical equipment of machines”.

* Voltage: in standard operating conditions, from 0.9 to 1.1
times the rated voltage.

. Frequency: from 0.99 to 1.01 times the rated frequency
continuously.

*  Voltage unbalance: must be lower than 2%.

The Fig. a shows a calculation example of the voltage unbalance.
Fig. a - Example of calculating phase to phase variability

1) The 400 V supply has
the following variability:
RS =388 V R ST
ST=401V
RT =402V

2) The average voltage is:

388 + 401 + 402 _

397

3) The maximum deviation from the average is:
402-397=5V
4) The phase to phase variability is:

5

397 x 100 - 1.26 (acceptable)

Three-phase electric power
Requirements:

Liebert® AFC units are equipped with electrical devices (EC
motors, power supplies module, inverter pumps, control devices,
etc.) that are designed to operate properly with Star-connected
power (Wye) with earthed neutral (TN or TT system).

Three-phase distribution Delta-connected (A) or Star-connected
power (Wye) without ground or floating ground (IT) contact Vertiv™.

Wye (Y) vs. Delta (A) power supply connection diagram.

Ioc

-

Delta connection

Star connection

Acceptable power supply (TT, TN-S, TN-C, TN-C-S systems):
* 400V Wye with solidly grounded neutral (230V line to ground).

Unacceptable power supply:

400 V Wye without ground connection or with high-resistance
(or impedance) ground (IT).

* 400V Awithout ground or with high-resistance (or impedance)
ground (IT).

* 400 V A with corner ground or with grounded center-tapped.

2.4 - Sound pressure levels

Tab. 5 - “Sound pressure levels” shows the noise data for the units
in standard configuration (without pumps) with and without PAD,
operating continuously and measured according to the ISO 3744
norm, in free field conditions.

The highest noise levels are detected on the coil side.

NOTE: Avoid positioning in areas with possible reverberation of the sound
waves, which can adversely effect the noise levels.

2.5 - Transport

. If the unit is shipped with a container, for extracting, follow the
instructions placed on the front panel;

»  Handle the unit by lifting it with a crane from above;

*  The lifting holes are positioned in the frame’s base (when
lifting use spreader bars to protect the side, see Fig.3to Fig.6).

N.B:

Place the lifting tubes (optional) in the holes in the base indicated
with “LIFT HERE”. Lock the ends of the tubes in position with the
ring nut, as shown in Fig. 3, using 60 mm span. The capacity of the
lifting gear must be adequate to lift the load in question. Check the
weight of the units, the capacity of the lifting gear and ropes and the
condition and suitability of the aforementioned equipment.

. Part of the System adiabatic equipment is separately shipped
and packaged with pallet. Use a forklift to handle it.

2.6 - Foundations

. The unit must be placed on a level surface which will support
its weight.

* If necessary, position the unit on suitable anti-vibration
supports (see Fig. 7) that can be supplied as an option (in
rubber or spring-type).

NOTICE

. Position the anti-vibration supports on the ground,
lower the unit on them and at the end fix the anti-
vibration supports to the unit itself.

+  Refer to the manual “Installation of the spring anti-
vibration supports” for their correct positioning.

*  When positioned, level the unit and bolt it to the
floor.

NOTICE
For weight distribution see Fig. 8 Support positions and
loads.
WARNING
The Weight and their distribution refer to standard units
with and without pumps or other options are installed
on the machine, add the weight of the installed
accessories to those of the standard units.

2.7 - Service area

. In order to allow free air flow and maintenance of the unit,a
minimum area must be left free of obstructions around the unit
(see Fig. 1 Service areas).

+  The hot air expelled by the Fans must be allowed to rise
unimpeded by obstacles for a minimum Height of 2.5m.

*  Avoid recirculation of hot air between suction and delivery,
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otherwise the unit performance may be impaired or the
standard operation can be interrupted.

3 - Installation

3.1 - Hydraulic connections

3.1.1 - Hydraulic circuit construction (Fig. b)

The piping must be connected to the unit as shown in Fig. b.
Construct a chilled water circuit as described below, see Fig. b:
1. Place shut-OFF valves within the circuit to allow servicing.

2. Install a pump system calculated for the flow rate required at a
pressure head equal to the sum of all the pressure drops (see
project data). The refrigerating units can be equipped,upon
request, with pumps having delivery and head as indicated
in diagram.

3. Install manometers at the unit inlet/outlet.

4. Install thermometers at the unit inlet/outlet.

5. Connect the pipes to the unit by flexible joints to avoid
transmitting vibrations and to balance the thermal expansion;
proceed in the same way as with the pump assembly outside
the unit.

6. Itis useful to include a water pressures witch to give an early
warning oflowwaterpressure.

7. Place a mesh filter at the inlets of

the pump and water unit (can be
supplied as an optional accessory
- Not fitted). The filter must be
installed in the hydraulic circuit
using the pipes and joints of the kit.
At the end of this manual there is
the data sheet.
If the fluid contains particles larger than1 mm (0,04 inch),we
recommend that a strainer with a size of 16 - 20 mesh (liczba
openings per inch) is installed before the exchanger. The
particles could otherwise block the channels, causing bad
performance, increased pressure drop and risk of freezing.

8. Install, at the highest points in the circuit, apparatus which
allows the bleeding of air and also the filling of glycol.

9. Place a drain valve at the lowest points in the circuit.
Install a water fill group including the following:

filling meter;

manometer

non return valve

air separator

. removable supply tube, which must be disconnected
after each charge/topping up.

11. For maximum protection ensure that all tubing exposed to low
outdoor temperatures is fitted with anti-freeze heaters and
insulated using closed cell synthetic rubber (elastomer).

The circuit must include an expansion tank (with safety valve)
with suitable capacity.

© a0 oo

12.

CAUTION

If the water unit is complete with the expansion tank
(supplied as an option), check if the capacity is enough
or possibly install a second tank in the circuit (see par.
8.2). Follow the indications in Fig. d for the correct
sizing.

NOTICE

The whole circuit must contain a water volume suitable
for the capacity of the installed refrigerating unit. Check
if the inertial capacity given by the sum of the hydraulic
volume inside the machine and the system volume is
sufficient, or possibly install a tank in the circuit. Follow
the indications in Fig. ¢ for the correct sizing.

NOTICE

In case of unit with fix flow option, the hydraulic
circuit must ensure a constant water delivery to the
Evaporator in every operating condition. Otherwise, the
Compressor can break due to repeated returns of liquid
refrigerant on their suction.

NOTICE

Do not install on the water outlet motorized shut-OFF
valves configured as normally closed in stand-by
status, because of the presence of check valves inside
chiller on pump delivery. On the contrary, it is possible
to install these motorized valves on the water inlets.

3.1.2 - Additional of water and ethylene glycol

A
O
O
O

Very Important:

Add water and ethylene glycol in the circuit with a % depending on
the min. temperature of the outside air expected in the installation
site. Do not exceed the nominal operating pressure of the circuit’s
components.

NOTICE

. To avoid stratification run the circulation pump
for at least 30 mins. after adding any glycol. If the pumps
are fitted on the unit, they have to be run all together.

. Water glycol fluid mixture has to be circulated
inside the unit hydraulic parts including Freecooling
coils and by-pass pipes; in order to do it move the two
2-way valves on both positions for the time necessary.

. After adding water to the hydraulic circuit
always disconnected the water supply coming from
the sanitary circuit; this avoids the danger of glycol
entering the sanitary water circuit.

. After any topping-up of water check the
concentration and add glycol if necessary.

3.1.3 - Water- glycol mixture

Water-glycol mixtures are used as the thermal carrier fluid in very
cold climates or with temperatures below zero degrees centigrade.
Determine the % ethylene glycol which must be added to the water,
with the assistance of 7ab. a.

Tab. a - Ethylene glycol to be added to water (% in weight of
total mixture)

Ethylene glycol

(% in weight) 0 10 20 30 40 50
Freezing

temperature,’C(*) 0 44 | -99 | -16.6 | -256.2 | -37.2
Mixture density at

20 °C (*), kg/l - 1.017 | 1.033 | 1.048 | 1.064 | 1.080

(*) Values are for Clariant Antifrogen N. For different brands, check
manufacturer’s data.
For the water charges in the circuit refer to the 7ab. 2 - Internal
hydraulic volume.
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NOTICE

ALWAYS CHARGE THE HYDRAULIC CIRCUIT
WITH THE REQUIRED GLYCOL % NECESSARY
FOR THE MIN. AMBIENT TEMPERATURE OF THE
INSTALLATION SITE, FAILING TO COMPLY WITH
THIS INSTRUCTION SHALL INVALIDATE THE UNIT
WARRANTY.

3.1.4 - Protection and cleaning of the Evaporator
and components of hydraulic circuit

It is the user’s responsibility to establish the quality of the water
and make sure that this is compatible with the materials used in
the hydraulic components and exchangers. The quality of water
may significantly affect the operation and the life of the exchangers.
The first step in the planning the treatment of the water is chemical
analysis, which must be performed by qualified personnel from
specialist organizations. Exchangers cleaning may be performed
only with chemical method, using commercially - available
products with a dual action, that is, the removal of the scale and
the prevention of corrosion. Inthechiller with pumps and in all
freecooling units,water quality has to be in accordance with VDI
2035.

In tower water, the tendency to form deposits may be high: to
reduce this phenomenon, there are various typs of water softening
treatments available, including the use of ion exchange resins.
The oxygen dissolved in water increases the rate of corrosion.
The main factors causing corrosion are sulphur and carbon dioxide
acids (see the Langelier and Ryznar indices). A combined effect
of fouling due to dust and organic material provides a support for
bacteria, fungi and algae; the growth of organisms may produce
an oxygen gradient and this results in rather severe pitting of the
metallic surface. The phenomenon of corrosion is obviously related

to the material used on the liquid side of the heat exchanger. The
following table shows the reference values for corrosion on Copper,
these values must be considered as guidelines to avoid corrosion.
In winter, if the system is stopped, the water inside the exchangers
canfreeze damaging the systemirreparably; thus, itisrecommended
to use glycol mixtures (see following paragraphs: please consider
the different outputs and absorption by the chiller, the pump sizing
and the performance of the system terminals/conditioners) or drain
the system completely,using the suitable cocks arranged in the
exchangers and in the circuit, trying to drain the water residues
blowing air in the lines.

Tab. b - Water component for corrosion limit on Copper

pH - 75+90
SO, ppm <100
HCO,/ SO, - > 10
Total hardness dH 45+85
CJ- ppm <50
PO* ppm <20
NH, ppm <0.5
Free Chlorine ppm <05
Fe3* ppm <05
Mn** ppm <0.05
CO, ppm <50
H,S ppb <50
Temperature °C <65
Oxygen content ppm <01

Fig. b - Ideal chilled water circuit

discoonnect
after charge

:

PO D ©

CHILLER

| ‘
_.ﬁ;qf
\

USER

—N—ﬂ—«x»—

@@@@@05*
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Fig. c - Inertial tank sizig

The total optimal hydraulic volume of the system where the Liebert® AFC unit is installed can be calculated by the following ratio:
V= 43 x Rt
Xd

where:

* V =min. required total water volume expressed in liters

e Rt = refrigerating capacity expressed in kW

e Xd = differential band set on the control and expressed in degrees centigrade

Please note that the min. required total water volume (V) must be at least equal to the sum of the hydraulic volume of the Liebert® AFC
unit (Vm) plus the volume of the hydraulic circuit connected to it (Vpc); if this condition is not complied with, it is necessary to install an
inertial tank (Vpt, as indicated in the Fig. b ideal chilled water circuif) with a volume at least equal to the following value: Vpt=V- Vm- Vpc

Fig. d - Sizing of the expansion tank

The total volume of the expansion tank is calculated with the following ratio:

Cxe
V= 1- Pi
Pf

where:

e C = quantity of water inside the system expressed in liters

¢ e = water expansion coefficient, with water at 10°C as a reference

¢ Pi = absolute pressure of initial charging, equivalent to the tank pre-charge pressure (typical value 2.5 bara)

. Pf = absolute final tolerated pressure, lower than the operating pressure or than the safety valve calibration pressure (typical
value 4.0 bara).

Use the values of the water expansion coefficient indicated in the table below:

Densit ExpanSion “e!! He!l “e" “e!! “e!!
3y coefficient “e” 5 o 5 5 5
[kg/m?] H.O 10% glycol 20% glycol 30% glycol 40% glycol 50% glycol
2

10 999,6 0,001 0,003 0,005 0,007 0,013 0,015
20 997,9 0,002 0,005 0,008 0,010 0,015 0,018
30 995,6 0,004 0,007 0,011 0,013 0,017 0,020
40 992,2 0,008 0,011 0,014 0,016 0,021 0,024
50 988,1 0,012 0,015 0,018 0,021 0,025 0,028

3.2 - Connection of the safety valve discharge

On the refrigerating circuit safety valves are installed on the high
and low pressure sides: the discharge of these valves must be
conveyed outside through a suitable pipe, having a diameter of at
least that of the valve discharge, without burdening the valve body;
convey the discharge to areas where the jet cannot harm people.

3.3 - Electrical connections
1.

Before wiring, check that:

. the electrical components are in good conditions;

« all terminal Helicals are well tightened;

. the supply voltage and frequency comply with those
indicated on the unit and within the tolerances indicated
in the paragraph “Operating limits”;

»  the max. unbalance between the phases does not exceed
the value indicated in the paragraph “Operating limits”.

Connection of the supply cable:

The units are equipped with electrical panel with one main

switch for the power section and one switch (option) for the

control section.

Choose a supply cable (three-pole type with ground) for the

power section and a supply cable (two-pole type with ground)

for the control section (option):

. the local norms;

*  the system absorption (FLA unit);

. the system voltage;

. installation type;

. cable lenght;

. upstream protection.

After opening the passage in the structural works (precut), for

the supply line inlet, restore the original protection degree with
suitable accessories for the wiring and junction boxes. Install
the cable avoiding carefully to touch the hot parts. Connect
the cable to the inlet terminal board (disconnecting switch
terminals for phases, ground bar for PE conductor). After
having connected the cable, restore the protections against
direct contacts.

The system/line cable protection is to be arranged by the

customer.

Use a protection with differential switch. If the system is

equipped with EC typ Fans and/or pumps with inverters, use

a B typ switch.

Ethernet cable connection.

The control can be connected with a remote display through

an Ethernet network cable (see HW user handbook).

. Fasten the cable to the clamp-holding plates and make
it pass through the first free hole on the panel bottom
(arrange a cable clamp).

«  After opening the passage in the structural works
(precut), opposite the supply line inlet, restore the original
protection degree with suitable accessories for the wiring
and junction boxes.

*  The cable must be protected by a sheath.

Connection of the clean contacts for the unit status signals.

The clean contacts can be used only with PELV typ sources, as

described by the norm CEI EN 60204-1 “Safety of machinery

- Electrical equipment of machines”.

The table below shows the available terminals and their

meaning (refer to the wiring diagrams for further information).

The cable passage must be arranged as described in the

previous point 4).
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NOTE:

The power supply should never be disconnected, except when performing
maintenance.

Operate (open) the main switch before carrying out any maintenance work
on electrical components.

NOTE:
It is forbidden to work on the electrical components without using insulating
platforms, and in the presence of water or fog or mist.

NOTE:

The supply to the external pump assembly must be made before starting
the chiller and must be kept on as long as the chiller is in use. Incorrect
operation will cause the unit to lock- out because of the internal protections
(flow switch intervention).

NOTE:

The Compressor are equipped with an electronic protection device blocking
their start if the phase sequence is not correct, or stopping their operation
if a thermal relay intervenes. This device is essential for the integrity of
the mechanical and electrical components of the Compressor. Reset the
standard functions by isolating this device and removing the causes of the
lock-out.

NOTE:

The chillers are equipped with their own microprocessor control adjustment.
The use of there mote ON-OFF input (located in the electric panel terminal
board) as a system temperature control element is forbidden.

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022
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4 - Start-Up and Operation
2 CAUTION
adiabatics, iICOM™ control board and software.
device is locked and the suitable warning plate for no operation
a phase detector.
period after power supply removal. Wait at least 5 minutes to
power connections on the power fuses, contactors and MCB.

4.1 - Initial check

The operation has to be done by a qualified technician

with an experience and know-how on units, System
Before the checks below make sure the unit power supply
line is disconnected at the start. Make sure the disconnection
is applied on the start handle. Before operating on the electrical
connections,make sure there is no voltage through a voltmeter or
Some components (electronic pumps, Fans EC, compressor’s
capacitors, soft-start, inverter) may remain high voltage for a short
remove their electrical box panels and access to their parts under
tension. Check all the cable connections particularly the main
1. Check that all thermal protections are calibrated according the
electrical data tables reported on wiring diagram.

2. Check all Water connections.

3. Open the discharge valve (and the suction valve, if installed)
of the compressor and the shut-off valve on the liquid line.

4. Ensure that the intake pressure is higher than 7.0 bar for
R134a/R513A: if this is not the case, prolong pre-heating of
the compressor (see Fig. 10 - Refrigerant circuits) and check
that the refrigerant EEV valve (shut-off valve) is properly
sealed.

5. Open all isolating valves and/or water ball valve

6. In case of climates with temperatures below zero degrees

C°, make sure the chilled water circuit is filled with the correct
concentration of water/glycol.

7. Bleed all air out of the chilled water circuit.

8. Verify the water flow rate and its direction.

9. Ensure that the thermal load is sufficient for Start-up.
10. Record the functional data on the Start-up certificate.
CAUTION

The outer air temperature probe must be positioned in
the shade and protected against the weather.

CAUTION

Now set the handle of the door-lock general knife switch
to the position “I”; it is now possible to supply the unit
electrically closing the disconnection device upstream
the power supply line.

>P

4.2 - First start-up (or after a long stop)

CAUTION

Liebert® AFC is equipped with a cock on the liquid
line downstream of the refrigerant filter, to be used
exclusively to remove the cartridges during maintenance
operations. The cock must always remain open, during
transport and storage too.

NOTICE
At first Start-up is recommended to replace the cartridge
of the driers. The used cartridge are hazardous waste
and must to be disposed according with the local norms
in force.

e b

CAUTION

The manual cocks on the liquid line and the injection
circuit of each refrigerating circuit must be kept
closed during the dry run on the components (e.g.
Compressor, valves/solenoid valves, EEV, etc.), see
fig. 10 — Refrigeration circuit.

CAUTION

Before the following operations,make sure all
protections on the units have been reset; set the handle
of the door-lock general knife switch to the position
“I’, check of the display LED switched on and check

again by a voltmeter or tester if the voltage and phase
difference fall within the indicated limits.

Operate as follows:

1. At least 8 hours before the start-up, power the crankcase
heaters by setting the operating knife switch ON.

Make sure the auxiliary circuit has been powered and
check the operation (a fault due to an incorrect procedure
will invalidate the compressor guarantee).

2. Open the valves of the refrigerating circuit that had been
closed before the initial check.

3. Check the machinery supplying the thermal load connected
with the unit and start the system pump/s.

4. MAKE SURE THE COMPRESSOR OIL HAS BEEN HEATED
FOR AT LEAST 8 HOURS; start the unit only then.

5. Make sure the Fans rotate in the correct direction
(counterclockwise): check the electrical connections, if necessary.

6. Make sure the pumps rotate in the correct direction.

7. During the unit start-up temperature of the water/
glycol inlet higher than 32°C is allowed. Under standard
operating conditions check that the limits indicated in
paragraph 2.3 are not exceeded.

8. Check the correct operation of the control and safety devices.

9. Check the outlet temperature of the chilled water (check if the

set-point set on the control is reached).

. Check the compressor oil level.

11. With the compressor at full load, check there are no bubbles
visible in the flow indicator. If there are any, charge the unit
according to par. 5.

WARNING

Info about System adiabatic start-up is presentin Chap.
3 and 4 of “Adiabatic Cooling System Integration” User
Manual.

4.3 - Starting and stopping

NOTICE

ALWAYS ENSURE THAT THE COMPRESSOR OIL
HAS BEEN PREHEATED.

FOR BRIEF STOPPAGES MAINTAIN THE SUPPLY
TO THE CRANKCASE HEATER.

Start the unit setting the Microprocessor switch ON.
Stop the unit setting the Microprocessor switch OFF.

In case of long stops, cut the machine OFF setting the
Microprocessor switch OFF.

In this case the compressor crankcase heaters remain
powered.

. For seasonal shutdown of the unit operate the main switch
located on the main electrical power supply. This will
disconnect the compressor crankcase heaters. Machine
restart must be managed as in § 4.2 “First startup (or following
a long interruption)”. Expiry of a time limit is indicated by a
(non-blocking)
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*  message to inform the user about the event. The user must
clear the message.

. The unit can tolerate short periods without power due to
a blackout without the fast start function (up to four hours),
with automatic restart without the need to repeat the
procedure described in § 4.2 “First startup (or following a long
interruption)”. Expiry of a time limit is indicated by a message
to inform the user about the event. The user must clear the
message.

*  The unit can tolerate short periods without power due to
a blackout with the fast start function (up to one hour), with
automatic restart without the need to repeat the procedure
described in § 4.2 “First startup (or following a long
interruption)”. Expiry of a time limit is indicated by a message
to inform the user about the event. The user must clear the
message.

4.4 - Unit serving special plant

The units are capable of cooling a water-glycol mixture to
temperatures close to 0 °C without the need for significant
modifications. In the case of modification, the set values of the
safety and control components must also be modified. This can
be carried out in the factory (at the time of testing) or at the time of
installation, only by qualified and authorized personnel.

4.5 - Freecooling

The freecooling is a system of pre-cooling and/or cooling the water/
glycol mixture using ambient air (“free-cooling”) when the latter
is at a temperature below the return mixture temperature. If the
outside temperature is sufficiently low to dissipate the entire heat
load, the refrigeration Compressor automatically switch off, and the
mixture’s temperature is controlled by the fan speed adjustment.

If the mixture temperature is too high for freecooling, the Compressor
will operate as long as necessary to ensure the correct water/glycol
mixture temperature.

4.6 - Freecooling versions:
Two-way valves

The freecooling hydraulic circuit comprises two 2-way motorised
valves operating oppositely: when one is open, the other is closed.

Actuator running time (90° angle rotation) is 150 seconds.

4.7 - Microprocessor control
Consult the “iICOM™” Service Manual.

4.8 - Variable Primary Flow with Liebert® AFC

Variable water flow involves changing the water flow through the
chiller as the load changes with direct ratio. Liebert® AFC units
with variable flow option are designed for this duty provided that
the water flow variations are within defined limits minimum flow,
maximum flow and maximum flow variation speed.

The recommended maximum change in water flow is 10 percent
of the nominal flow per minute. This specified limit is valid if there
is the recommended inertial water volume at the hydraulic chiller
inlet connection. Overcoming this limit could affect EEV control and
Compressor reliability.

Flow rates below the minimum values can result in laminar flow
through the exchangers causing freeze-up problems, scaling,
Efficency drop down and poor control. Flow rates above the
maximum values will result in unacceptable pressure drops and
can cause excessive erosion, potentially leading to failure.

In the evaluation of the minimum flow rate associated with each
model must be evaluated carefully the required accuracy on the
chiller’s leaving water temperature (LWT)

Unit controller manages the minimum and maximum limits of flow
rate as well as its fluctuations; if the unit is working next to indicated
limits, warning and then alarm are generated with a different
strategy according the presence of inverter pump installed on the
unit or not.

10
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Minimum and Maximum flow limits for each model

AFC Nominal fluid flow Min fluid flow Max fluid flow*
Model (#) [m?/h] [m3/h] [m?h]
FA4 088 (26-20)
FA4 102 (26-20)

FA4 10X (26-20) 178,6

FA4 088 (15-10)
FA4 102 (15-10)

FA4 10X (15-10) 1517

FD4 088 (26-20)
FD4 102 (26-20)

FD4 10X (26-20)

FD4 088 (15-10)
FD4 102 (15-10)

FD4 10X (15-10) 1427

FA4 088 LN (26-20)
FA4 102 LN (26-20)

FA4 10X LN (26-20) 1704

FA4 088 LN (15-10)
FA4 102 LN (15-10)

FA4 10X LN (15-10) 146,4

FD4 088 LN (26-20)
FD4 102 LN (26-20)

FD4 10X LN (26-20) 172,2

FD4 088 LN (15-10)
FD4 102 LN (15-10)

FD4 10X LN (15-10) 147,5

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022 1
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AFC Nominal fluid flow Min fluid flow Max fluid flow*
Model (#) [m3/h] [m3/h] [m3/h]
FAL 077 (15-10)
FAL 089 (15-10)

FAL 077 LN (15-10)
FAL 089 LN (15-10)

FDL 077 (15-10)
FDL 089 (15-10

FDL 077 LN (15-10)
FDL 089 LN (15-10)

FDL 127 LN (15-10 231.6 318.9

At every tone of grey is matched a size of 2 way by-pass valve.
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VPF solutions available for Liebert® AFC

Three typs of variable primary flow logics are available on Liebert® AFC:

2 WAY VALVES
(freecooling bypass)

FLOW
EVAPORATOR METER

Chiller unit

FREECOOLING

2 WAY VALVES
(freecooling bypass)

EVAPORATOR METER

Chiller unit

FREECOOLING

VFP E
2 WAY VALVES

(freecooling bypass)

VPF Solution A (digit 12 =7):

AFC without pump

Embedded flow-meter reads the incoming variable flow

The AFC thermal regulation logic automatically adapts to the
flow conditions

Unit limits (max / min flow, max variation speed) — if limits are
exceeded, AFC delivers a warning and consequently an alarm

VPF Solution B (digit 12 = 5 or 6):

AFC with inverter pump (also available with second backup
pump)

AFC regulates the primary flow on the base of an external
request (BMS) with signal 4-20 mA or 0-10 V

The AFC thermal regulation logic automatically adapts to the
flow conditions

Unit limits (max / min flow, max variation speed) automatically
ensured

EVAPORATOR

Chiller unit

FREECOOLING

METER

X

UNIT

BYPASS

VALVE

o~
IN

\

\

X || %[ %6
7 DIFF.
CRACS ~_ 7 PRESS.
with 2-way valyes TRANSDUCER

VFP S’

VPF Solution C (digit 12 = 5 or 6 and additional accessory kit for Delta Pressure control):
e AFC with inverter pump (also available with second backup pump)
*  AFC regulates the primary flow to maintain a Delta P in the circuit
*  The solution package includes the following items to be installed on site:
. Embedded differential pressure transducer
»  Embedded bypass valve for operation at loads near to zero

Solution A (selectable with digit 12 = 7): unit without pump, predisposed for operation with variable primary flow.

The variable flow regulation is passive: the chiller doesn’t include the primary pump. The chiller adapts its thermal regulation logic to the
incoming variable water flow (provided by external pump) within the application limits indicated in the previous paragraph. This solution
is recommended where external inverter pump are provided by customer; in this case it's necessary to take care about flow limits
and fluctuation in order to let the unit works without warning / alarms; this solution could be applied to VPF system as well a primary /
secondary water loop hydronic system where there’s a variable flow on primary too.

For a multichiller application it's necessary a motorized gate valve at chiller’s water inlet connection and a chiller sequencer or BMS able
to manage both gate valve and chiller sequence / rotation.

It does not require any electrical connection.
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Solution B (selectable with digit 12 = 5 or 6): unit with pump (or
double pump), variable primary flow guided by external request
(BMS).

The variable flow regulation is passive: the chiller regulates the
primary flow on the base of an external request which must be
provided with a signal 4-20 mA or 0-10 V, within the application limits
indicated in the previous paragraph. This solution is recommended
where inverter pump are managed but not provided by customer;
In this case BMS has to take care about flow limits and fluctuation
in similar way as for solution A, but with the additional benefit that
the control of Liebert® AFC provides a higher level of safety, as it is
capable of filtering the external BMS request in order to avoid flow
warning or alarms. This solution could be applied to VPF system
as well a primary / secondary water loop hydronic system where
there’s a variable flow on primary too. Anyway on both cases it's
necessary to have a BMS system able to read the hydronic plant
flow conditions and managing properly the variable flow pump
installed in the unit.

For a multi-chiller application for sure it's not necessary to foresee
a motorized gate valve for each chiller, because each Liebert®
AFC with this option is provided by a check valve on pump delivery;
anyway the BMS have to manage not only the flow as above
indicated but also chiller sequence / rotation.

See electrical diagram included with the chiller.

Connect Electrically the BMS signal to Device A12 (configurable
optoisolator see the component’s datasheet included on the
documentation) using the terminal blocks :

- XA2: 1110 + 20V DC

- XA2: 1111 + 0VDC

- XA2: 1112 Signal.

Solution C (selectable with digit 12 = 5 or 6 and additional
accessory kit for delta pressure control): unit with pump (or double
pump), variable primary flow guided by Liebert® AFC based on
circuit delta pressure. As standard, this solution is available for
single chiller systems only.
The variable primary flow is active and guided by Liebert® AFC,
in order to maintain a set of delta pressure on the CRAC units.It
is very important to follow the installation indications for the unit's
by pass valve (next to the chiller with the shortest by-pass pipe
size according valve DN) and differential pressure transducer
on the farthest pipe of the plant as indicated on above sketch.
These components are supplied loose as a kit and their hydraulic
connection and electrical wiring to Liebert® AFC has to be done
locally.
The hydraulic balancing valve must be positioned downstream of
tank, chiller and two way the by-pass valves.
The bypass valve (managed by unit control) ensures that the
amount of the flow that returns to the operating chiller never falls
below the minimum limit.
The following table shows the correct match between each model
and the associated kits showing min flow and valve/motor general
characteristics.

Min flow

- with 30%
Kit p/n eg. Kv

[mc/h]

DN
valve

Press.
Transducer

Motor
valve

By pass 2
way valve

30 to 50 VVF32.65-63 | DN65

51 to 80 100 |VVF32.80-100| DN80

NOTE: /P54 motor with spring return, heating element

The delta pressure set-point on the CRAC units is configurable
(between min 60 kPa—limit on valve selection and max 160
kPa—limit on pressure transducer reading)

Usually DP set is bigger or equal to CRAC unit pressure drop at full

load for having the design water flow at full load through the entire
hydraulic loop and a single CRAC unit itself .

Liebert® AFC will manage the pump speed in order to keep a
constant DP on their water loop. When the waterflow requested by
the CRAC unit is lower than the minimum water flow admitted by
the chiller, the two way bypass valve starts to open in order to keep
the min flow through the chiller and in the same time maintaining
the DP requested on CRAC water loop.

To ensure a stable system and avoid fluctuations, it is preferable
to have a carefully balanced hydraulic system on the CRAC units
side. For this reason, 2 way pressure independent valves (PRIV)
on CRAC units are recommended.

See electrical diagram included with the chiller.

Connect Electrically the differential pressure transducer (DP water)
to Device A12 (configurable optoisolator) using the terminal blocks:

- XA2: 1110 + 20V DC
- XA2: 1111 + OVDC
- XA2: 1112 Signal.

Connect Electrically the unit bypass valve (Ybypass see the
component’s datasheet included on the documentation) to Device
A12 (configurable optoisolator see the component’'s datasheet
included on the documentation) using the terminal blocks :

- XC: 1115 GND signal

- XC: 1116 signal + 0VDC

- XC: 1117 OV AC supply

- XC: 1118 +24V AC supply

Set the unit bypass valve (Y bypass) as described on the electrical
diagram

Install and connect Electrically the heating unit bypass valve (Y
bypass Heating see the component’s datasheet included on the
documentation) using the terminal blocks :

- XC: 1117 OV AC supply
- XC: 1118 +24V AC supply

5 - Refrigerant and Oil Charge

All work on pipes or components of the refrigerating circuit under
pressure must be exclusively made by qualified staff, competent in
such works.

5.1 - Refrigerant charge

NOTICE

WHILE REPAIRING THE REFRIGERATING
CIRCUIT RECOVER ALL THE REFRIGERANT IN
A CONTAINER: DO NOT ALLOW IT TO ESCAPE.
NEVER USE THE COMPRESSOR FOR THE SYSTEM
VACUUM (THIS INVALIDATES THE WARRANTY).

 The unit is delivered charged according to the Tab. 4-
Refrigerant charge.

Warning for the refrigerant charge:

. Ensure there are no water leaks.

»  Check the refrigerant charge in the refrigerating circuit: a unit
originally charged by the manufacturer with R134a/R513A
cannot be charged with other gas; possibly apply to the
Technical Support Department.

. Charge with the compressor in operation, connecting the
cylinder with the charge connector after the thermostatic
expansion valve.

. Drain the connection pipe between the cylinder and the
charging point; tighten the seal joint and then start charging

14

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



the unit. It is imperative that the cylinder is weighed both before and after the operation.
»  Charge the unit until the bubbles in the sight glass have disappeared and the working conditions of the entire refrigeration circuit have
returned to normal (sub-cooling and superheating within the limits indicated below).
. Measure the superheat as follows:
1. Detect the temperature on the suction line, close to the bulb of the thermostatic expansion valve, using a contact thermometer.
2. Connect a pressure gauge (by max. a 30 cm pipe) with the Schraeder connection and read the corresponding saturated
evaporating temperature.
3. The superheat is the difference between the two readings.
»  Verify that the superheat is 4 °C - 8 °C.
. Measure the sub-cooling as follows:
1. Detect the temperature on the liquid line using a contact thermometer.
2. Connect a pressure gauge (by max. a 30- cm pipe) with the Schraeder connection on the liquid line and read the corresponding
saturated condensing temperature.
3. The sub-cooling is the difference between the two readings.
»  Verify that at the condenser outlet, sub- cooling is 4 °C - 8 °C.

IT IS IMPORTANT TO CARRY OUT CHARGING CORRECTLY.

An excess of refrigerant causes an increase in sub-cooling and consequent operating difficulties in the hot season; a shortage of charge
generates an increase in superheating and possible compressor stoppages. Whenever work is carried out on the unit, ensure afterwards that
the working conditions are correct, checking sub-cooling and superheating. Check the oil level in each compressor, after a short operating time.

5.2 - Oil charge

Contact the TechnicalSupport Department for the specifications of the oil to be used for topping up; the oil changes according to the typ
of used refrigerant.

NOTICE

NEVER MIX DIFFERENT OILS TOGETHER. CLEAN THE PIPING COMPLETELY BEFORE CHANGING THE TYPE OF OIL
USED.

TOP-UPS OF UP TO 20-30% OF THE TOTAL AMOUNT OF OIL CONTAINED IN THE COMPRESSOR CRANKCASE ARE
PERMITTED; FOR LARGER PERCENTAGES CONTACT THE TECHNICAL SUPPORT DEPARTMENT.

5.2.1 - Procedure for oil topping-up
If there has been any loss of oil then this must be topped up as follows:

1. Take a clean, dry, transparent container (with volume calibrations) and fill it with at least twice the amount of oil required.

2. Isolate the compressor by closing the delivery and suction cocks (or the one on the liquid line).

3. Connect to the fittings on the compressor body (Schraeder valves) and empty it of refrigerant until atmospheric pressure (1 bar) is
reaching.

Using a pipe, connect the oil container to the oil service cock on the lower central part of the compressor.

Open the oil service cock lifting the container, so that the oil flows by gravity.

Charge the required quantity of oil (make sure the tube always remains below the oil level).

Close the oil service cock, open the shut-off cocks of the compressor and on the refrigerating circuit and restore the drained refrigerant
charge.

6 - Calibration

The water unit has been already tested and calibrated by the manufacturer. The following setting values are suggested in the field.
R134a/R513A

No ok

COMPONENT SETTING NOTES

Operation with R134a/R513A
(standard factory setting):

Low pressure switch (LP) START : 1,2 bar
(managed by electronic controliCOM™) | DIFF. : 0,1 bar
STOP : 1,1 bar

Operation with R134a/R513A
(standard factory setting for FA4/FD4):

STOP : 20,0 bar — S
START : 16,0 bar |]
. . DIFF. : 4,0 bar (fixed) U
Il e el En (5)H) (standard factory setting for FAL/FDL/CDL/ e

CAL)

STOP: 18,0 bar
START: 14,0 bar
DIFF: 4,0 bar
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The settings for the safety valves installed on the machine are indicated below:

MODELS SETTING SAFETY VALVE
FA4 088 - 102 - 117 - 130 - 10X - 145 - 160 22 bar High Pressure side (HP)
FD4 088 - 102 - 117 - 130 - 10X - 145 - 160 14 bar Low Pressure side (LP)
FAL, FDL 077 - 089 - 101 - 116 - 127 - 138 20 bar High Pressure side (HP)
CAL, CDL 077 - 089 - 101 - 116 - 127 - 138 14 bar Low Pressure side (LP)

6.1 - Electronic expansion valve

The electronic expansion valve used in the Liebert® AFC range
enables accurate and min. possible control of the overheating of the
gas sucked by the compressor under all load conditions, together
with the operation at low condensation and high compressor
choking. Under such application conditions a mechanical expansion
valve can never reach the performance ensured by an electronic
expansion valve (with energy benefits) nor the functional stability,
above all during the transients of the load variations (with benefits
as for reliability).

The final result of the application of the electronic expansion valve on
Liebert® AFC is therefore an improved energy operating costs and
a higher reliability, thanks to its special adjustment features above
all on partial loads, conditions under which every unit operates for
most of the time. The operating parameters and their programming
in the microprocessor dedicated to the EEV control are described in
the suitable iCOM™ manual available o n the machine.

The valve has already been factory-set and superheat should be
reset only when it's not between 5°C and 8°C or it's present oil
foam (visible on compressor’s oil sight glass).

NOTICE
THIS OPERATION MUST BE PERFORMED BY AN
EXPERIENCED REFRIGERATION TECHNICIAN.

Before beginning this calibration be sure that the refrigerant charge
is correct: this is obtained through the sub-cooling (4-8°C, as
specified in para. 5.1).

Compressor’s suction pressure, temperature and superheat could
be read on iCOM™ control display as described in the suitable
iCOM™ manual available on the machine.

NOTICE

PLEASE CHANGE SUPERHEAT SETPOINT ONLY
WHEN RELEVANT COMPRESSOR IS OFF; IT'S
NOT ALLOWED TO CHANGE EEV SUPERHEAT
SETPOINT WHEN THE RELEVANT COMPRESSOR
IS RUNNING.

If the superheat is too low, there is a risk of poor lubrication and
consequent breakage of the compressor as a result of pressure
shock. If the superheat is too high the output of the system is
limited and the compressor overheats.

6.2 - Condensing control

It is necessary to control the condensing temperature when it
decreases below the lowest one allowed by the compressor due to
a decrease in the temperature of the external air.

Liebert® AFC condensation control maximizes the unit Efficency in
freecooling mode too.

Liebert® AFC can operate in two modes:

. Freecooling not available, mechanical cooling only: when
the condensing pressure decreases below a min. setpoint
value (to be set) the Fans are reduced till reaching a stable
operating point inside the dead band of the condensing
pressure according to the setpoint.

Consequently, the Fans always run at maximum speed,
except in some critical situations due to transient state or
wrong settings.

. Freecooling available and mechanical cooling: when the
condensing pressure decreases below the setpoint value,
the Fans are reduced. The fan speed is adjusted so that the
condensing pressure falls within the setpoint pressure dead
band.

6.3 - Environment protection

A misuse or an incorrect calibration of the unit leads to increased
energy consumption, resulting in an economic and environmental
damage. Use the freecooling function and the System adiabatic, if
available.

7 - Maintenance

The Maintenance Program below must be carried out by a qualified
technician, preferably working under a maintenance contract.
CAUTION
supply line is disconnected at the start. Make sure the
disconnection device is locked and the suitable warning
plate for no operation is applied on the start handle.
no voltage through a voltmeter or a phase detector.
Some components (electronic pumps, Fans EC, compressor’s
capacitors, soft-start, inverter) may remain high voltage for a short
remove their electrical box panels and access to their parts under
tension.
Before any intervention on the unit or accessing the inner
part of the compressor and the delivery pipe are very hot: be
careful when operating nearby. Be very careful when operating
close to the finned coils, as the fins are very sharp. Do not remove
do not insert foreign objects through the fan protection grille. After
the maintenance interventions, always close the unit by refitting the
relevant panels, fastened by the fixing Helicals.
About the maintenance program of System adiabatic,
see Chap. 8 of “Adiabatic Cooling System Integration”
User Manual.

Before the checks below make sure the unit power

Before operating on the electrical connections,make sure there is

period after power supply removal. Wait at least 5 minutes to

components, always ensure the machine is turned off. The front

the fan protection grille before having shut the whole machine off;
f WARNING
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7.1 - Coil cleaning procedures

The unit operating environment can remarkably influence the life of the microchannel condensers. The table below compares microchannels
with and without e-coating for various environments.
Cleaning frequently and accurately the microchannel coil improves the unit Efficency in time and extends its life.

Unpolluted rural
MCHE :) :)

Unpolluted urban

Costal

Industrial Combined costal & industrial

o A (

MCHE E- coating :) :)

) ) A

:) Recommended;

:I Accetable when protection is applied;

:( Not recommended

The obstructions provided by powder, pollution etc. accumulated
between the coils fins can be removed by means of a pressure
washer.

This operation shall be periodically executed.

Before operating:

1.
2.
3.

7.

8.

disconnect the unit from the electrical power supply;

wait until the Fans are completely stopped;

ensure that the Fans impellers cannot move for any reason
(e.g.: wind). Block them mechanically to avoid accidental
contacts with the rotating blades.

if present remove the System adiabatic as described in
Adiabatic Cooling System Integration User Manual.

remove the air filters and the V-shaped panels, if any.
remove the long and narrow panel between the microchannel
coil and the freecooling.

insert the partition between microchannel and freecooling so
that the lower channel faces the Freecooling coil.

wash the Freecooling coil with a nozzle at a distance of
approx. 20 cm from the coil surface.

1.

NOTICE

Higher pressure values and/or using the nozzle at a
distance shorter than 20 cm from the coil surface may
damage the microchannel coil.

dry the coil using an air compressor.

. remove and rotate the sheet so that the lower channel face the

microchannel condenser.

Wash the microchannel coil with a nozzle at a distance
of approx. 5 cm. A nozzle with straight angle flow must be
available to use the windows on the V-shaped partition. If this
typ of nozzle is not available, the Fans must be removed and
introduce the water nozzle in the internal space of the unit.

For better results, the water jet must be as perpendicular as
possible to the surface.

12.

A

NOTICE

Higher pressure values and/or using the nozzle at a
distance shorter than 5 cm from the coil surface may
damage the fins of the Freecooling coil.

NOTICE

Do not use any chemical product to wash the
microchannel condenser. This can cause corrosion!

Dry the microchannel by an air compressor.

DANGER
It is forbidden to climb on the roof of the unit without
proper PPE as local safety regulations!

. Remove the sheet.
. If removed, mount the Fans.
. If present mount the System adiabatic as described in

Adiabatic Cooling System Integration User Manual.
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NOTICE

About the cleaning of System adiabatic and PADs,
follow the indications present in chapter 8 of “Adiabatic
cooling system integration user manual”.

NOTICE

DO NOT WASH THE PADS BY PRESSURIZED JET,
IT DAMAGE THEM!

In case of greasy obstructions, a specific neutral degreasing
product can be used to ease the process.

After the cleaning operation, re-assemble the parts
previously removed and unblock the blocked Fans
before reconnecting to the electrical power supply.

7.2 - Compressor maintenance schedule - checks

and tests

To protect against reverse rotation when stopped, a check valve
is incorporated under the compressor’s delivery valve. If the
compressor runs in reverse direction for more than 5 sec. after
switch-OFF, the valve may be damaged and should be replaced.
Check the correct functioning every 5.000 compressor working
hours.

Helical Compressor are equipped with fatigue resistant bearings,
therefore replacement is not necessary provided that the
refrigerant circuits are operated under standard conditions within
the operating limits and respecting the indicated maintenance
schedule. Bearing wear detection is to be carried out by sound
analysis. The recommended inspection interval is every 10.000
compressor working hours. For preventive maintenance, the
recommended interval for replacing the bearings is every 40.000
working hours of the Compressor.

Anyway, under the standard operating conditions of the Liebert®
AFC units (resulting from the air-conditioning application where the
condensation is mainly lower than 50° C in one operating year) the
life limits of the bearings are not reached.

Due to occasional variations of the compressor standard operating
conditions, such as: lack of oil, moisture in the refrigerant,
insufficient superheating or thermal overload, the bearings may
need to be replaced.

Please contact our Service department if it's necessary to
replace the compressor’s bearings: it's avoid to open the Helical
compressor out from authorized workshops.

7.3 - Lubrication - pump

The bearings of motors up to 11 kW are greased for life and require
no lubrication. The bearings of motors of 11 kW and up must be
greased in accordance with the indications on the motor name
plate. The motor should be lubricated with a lithium - based grease
meeting the following specifications:

. NLGI grade 2 or 3.
»  Viscosity of basic oil: 70 to 150 cSt at 40 °C (aprox. +104 °F).

»  Temperature range: - 30 °C (aprox. - 22 °F) to 140 °C (aprox.
+284 °F) during continuous operation.

7.4 - Spare parts

The use of original spare parts is recommended. When placing
an order refer to “Component List” enclosed with the machine and
quote the unit model no. and serial no.

NOTICE

If one or more Compressor must be replaced, you must
contact “Vertiv™” Service.

7.5 - Dismantling the unit
The machine has been designed and built to ensure continuous

operation. The working life of some of the main components, such
as the Fans and the Compressor, depends on the maintenance
that they receive.
The wunit contains substances and components
hazardous for the environment (electronic components,
refrigerating gases cartridge of dryer filter and oils). At
the end of the useful life, when the unit is dismantled,
the operation must be carried out by specialized
technicians.
The unit must be delivered to suitable centers specialized for
the collection and disposal of equipment containing hazardous
substances. Electronic components, refrigerating fluid and the
lubricating oil inside the circuit must be recovered according to the
laws in force in the relevant country.
The used PADs are non-hazardous waste and must to be disposed
according with the local norms in force.

18
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Maintenance programme

FANS

Check that the fan rotates freely without any abnormal noise, and ensure that the bearing is not
running hot.
Also check the current absorption.

CONDENSER, AIR FILTER
AND PADS

Check the conditions of the filters and PADs (if they are supplied); if necessary clean them (including
the electric board ventilation filter).
Check the microchannel condenser and clean if necessary (see coil cleaning procedures, Par. 7.7).

CONTROL

Check that the control equipment, LEDs and display are operating correctly.

Check the supply voltage.

Check the operation of the compressor’s oil heaters.

Check the correct operation of the Compressor’ partialization solenoid valves.

Check the conditions of the power contacts of the contactors (Compressor, pumps, etc.).
Check the conditions of the remote control switch contacts.

Check the operation of the Evaporator resistance (if present).

Check the operation of the electrical panel fan and heaters (if present).

ELECTRICAL CIRCUIT

Check the electrical supply on all phases.
Ensure that all electrical connections are tight.

REFRIGERATION CIRCUIT

Check the condensing and the evaporating pressures (to be done by a refrigeration technician).
Check the compressor’s current absorption, the delivery temperature and possible unusual noises.
Check the refrigerant charge by means of the sight glass.

Check that the safety devices operate correctly.

Check the correct operation of the EEV (superheating between 5° C - 8° C).

Check that the oil level indicated by the compressor sight glass is higher than the min. value.

CHILLED WATER CIRCUIT

Ensure that there are no water leaks.

Bleed any air out of the hydraulic circuit using the bleed valve on the chilledwatercoil.
Verify the correct water flow inlet.

Check the inlet - outlet liquid temperature and pressure.

Check the correct operation of the two-way valves

Check if the system is charged with the specified glycol percentage and that no ice has formed in
the hydraulic circuit.

Check the Evaporator cleanliness.

Check the motor pump current.

Check the motor pump noise.

Ensure the motor pump is periodically lubricated.

N
1Y
VERTIV

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

19



o
1Y
VERTIV.

7.6 - Regulation (EC) no. 517/2014 (F-gas)

7.6.1 Introduction

Stationary air conditioners placed into the European Community market and operating with fluorinated greenhouse gases (F-gas, such
as R407C, R134a, R513A, R410A), have to comply with the F-gas Regulation (EU) No. 517/2014.

This Regulation is in force since Jan 1, 2015 an it replaces the Re. (EU) no. 342/2006.

This document summarizes the obligations for the operators that are responsible for the equipment during all its operative life until its
disposal.

7.6.2 Normative References

F-gas 517/2014 Regulation (EU) No 517/2014 of the European Parliament and of the Council of 16 April 2014
on fluorinated greenhouse gases and repealing Regulation (EC) No 842/2006

Certified 2015/2067 Commission Implementing Regulation (EU) 2015/2067 of 17 November 2015 establishing,

personnel and pursuant to Regulation (EU) No 517/2014 of the European Parliament and of the Council,

Companies minimum requirements and the conditions for mutual recognition for the certification of natural

persons as regards stationary refrigeration, air conditioning and heat pump equipment, and
refrigeration units of refrigerated trucks and trailers, containing fluorinated greenhouse gases
and for the certification of companies as regards stationary refrigeration, air conditioning and
heat pump equipment, containing fluorinated greenhouse gases

Leak check 1516/2007 Commission Regulation No 1516/2007 of 19 December 2007 establishing, pursuant to

air conditioning Regulation (EC) No 842/2006 of the European Parliament and of the Council, standard
leakage checking requirements for stationary refrigeration, air conditioning and heat pump
equipment containing certain fluorinated greenhouse gases

Leak check 1497/2007 Commission Regulation No 1497/2007 of 18 December 2007 establishing, pursuant to
fire protection Regulation (EC) No 842/2006 of the European Parliament and of the Council, standard
systems leakage checking requirements for stationary fire protection systems containing certain

fluorinated greenhouse gases
From 01/01/2017 to be replaced by:

Commission Implementing Regulation (EU) 2015/2068 of 17 November 2015 establishing,
pursuant to Regulation (EU) No 517/2014 of the European Parliament and of the Council, the
format of labels for products and equipment containing fluorinated greenhouse gases

7.6.3 Fluorinated Greenhouse Gases

Following notes have to be considered when operating with the above mentioned equipments:

. Fluorinated greenhouse gases are covered by the Kyoto Protocol.

. The fluorinated greenhouse gases in this equipment should not be vented to the atmosphere.

. Referring to the value noted in Annex | and Annex IV of Regulation (EU) No 517/2014 here below the global warming potential (GWP)
of some major F-gases or mixtures:

- R-134a GWP 1430
- R-407C GWP 1774
- R-410A GWP 2088
NOTE: the refrigerants as R22 are not F-gas and their relevant regulation is Reg. (EU) no. 1005/2009.
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7.6.4 Operators

7.6.4.1 Definitions

»  Operator, according to Regulation 517/2014 Article 2, point 8, means the natural or legal person exercising actual power over the
technical functioning of products and equipment covered by this Regulation.

*  The State may, in defined, specific situations, designate the owner as being responsible for the operator’s obligations.

*  Where large installations are involved, service companies are contracted to carry out maintenance or servicing. In these cases the
determination of the operator depends on the contractual and practical arrangements between the parties.

7.6.4.2 Obligations

Operators of stationary air conditioners, which contain fluorinated greenhouse gases, shall, using all measures which are technically
feasible and do not entail disproportionate cost:

Prevent leakage of these gases and as soon as possible repair any detected leakage.

Ensure that they are checked for leakage by certified personnel.

Ensure for putting in place arrangements for the proper recovery by certified personnel.

o 0 |T | o

According to Regulation 517/2014 the operators shall ensure that the equipment is checked for leaks as following:

Case 1 - Non-sealed equipment contains less than 5 tonnes of CO, equivalent of fluorinated greenhouse gases.

» Leakage test not required

Case 2 - Hermetically sealed equipment contains less than 10 tonnes of CO, equivalent of fluorinated greenhouse gases.
» Leakage test not required

Case 3

» Leakage test required: check the equipment for leaks with the minimum frequency given in the following table:

X = Tonnes of

Y = equivalent amount of refrigerant [kg]

Minimum frequency for leak check

co, with leakage without leakage
Equivalent R513A R134a R410A R407C Setection Setection
5<X<50 79<Y<79 3,55sY<35 | 24<Y<24 28<Y<28 12 Months 24 Months
50 < X <500 79<sY<790 | 35<Y <350 | 24<sY<240 | 28=<Y <282 6 Months 12 Months
X 2500 Y =790 Y 2350 Y 2240 Y 2282 3 Months 12 Months

e Recovery for the purpose of recycling, reclamation or destruction of the fluorinated greenhouse gases, pursuant to Art. 8 of the
Regulation 517/2014 shall take place before the final disposal of that equipment and, when appropriate, during its servicing and
maintenance.

7.6.5 Leakage Detection
The manufacturer approves the following leakage check methods according to Reg. 1516/2007 and Reg. 1497/2007:

Method Specifications

Gas detection devices shall be checked every 12 months to
ensure their proper functioning.

The sensitivity of portable gas detection devices shall be at
least five grams per year.

Check of circuits and components representing a risk of
a leakage with gas detection devices adapted to the refrigerant
in the system

The method shall only be undertaken by personnel certified to
undertake activities which entail breaking into the refrigeration
circuit containing fluorinated greenhouse gases.

b Application of ultraviolet (UV) detection fluid or suitable dye
in the circuit

¢  Proprietary bubble solutions/soapsuds -
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7.6.6 Labelling

The label applied on the unit (see Onboard Label) is designed to fill-in the relevant amounts of refrigerant according to Regulation
1494/2007 (2015/2068):

a Where fluorinated greenhouse gas is foreseen to be added to the equipment outside of the manufacturing site at the point of
installation, a dedicated label accommodates notation of both the quantity [kg] pre-charged in the manufacturing plant and of the
quantity charged at the installation site as well as the resulting total quantity of F-gas as a combination of the above mentioned
quantities, in a manner which conforms to the legibility and indelibility.

Our split units are usually not pre-charged on factory, in this case the total quantity of refrigerant charged in the unit has to be
written in the relevant label, during the commissioning operation at the installation site.

Al of the quantities of must be given both as mass of refrigerant [kg] and as Tonnes of CO, Equivalent.

Use the following rule for computation:

kg of refrigerant x GWP of refrigerant
Tonnes of CO, =

1000
where:

Refrigerant GWP
R-513A 631
R-134a 1430
R-407C 1774
R-410A 2088

Our packaged units (not split) operating with f-gas are usually full charged on factory and the total amount of refrigerant charge

b is already reported on the label. In this case, the label has no need of further written information.

c In general, the above mentioned information has been located in the main nameplate of relevant unit.

d For equipment with double Obiegi chfodnicze, in regards to differentiates requirements on the basis of the quantity of F-gas
contained, the required information about refrigerant charge quantities has to be listed separately for each individual circuit
For equipments with separate indoor and outdoor sections connected by refrigerant piping, the label information will be on

e that part of the equipment which is initially charged with the refrigerant. In case of a split system (separate indoor and outdoor

sections) without a factory pre-charge of refrigerant, the mandatory label information will be on that part of the product or
equipment which contains the most suitable service points for charging or recovering the fluorinated greenhouse gas(es).

NOTE: Safety data sheets of F-gases used in the products are available on demand.
7.6.7 Record Keeping

Operators of equipment which is required to be checked for leaks (see 7.6.57.6.5 Leakage Detection), shall establish and maintain
records for each piece of such equipment specifying the following information:

a the quantity and typ of fluorinated greenhouse gases installed

b the quantities of fluorinated greenhouse gases added during installation, maintenance or servicing or due to leakage

whether the quantities of installed fluorinated greenhouse gases have been recycled or reclaimed, including the name and
address of the recycling or reclamation facility and, where applicable, the certificate number

d the quantity of fluorinated greenhouse gases recovered

the identity of the undertaking which installed, serviced, maintained and where applicable repaired or decommissioned the
equipment, including, where applicable, the liczba its certificate

f the dates and results of the leak checks carried out (see 7.6.57.6.5 Leakage Detection)

g ifthe equipment was decommissioned, the measures taken to recover and dispose of the fluorinated greenhouse gases
Unless the records are stored in a database set up by the competent authorities of the Member States the following rules apply:

a the operators shall keep the records for at least five years

b  undertakings carrying out activities for operators shall keep copies of the records for at least five years
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8 - Options and Accessories

8.1 - Pumps Group

All the models can be equipped with twin water circulating pumps
mounted on-board and factory piped. It is possible to select the
pump typ (low or high head) on each unit, both in the standard
version and in the one with inverter and integrated electronic
adjustment. All pumps are dynamically balanced according to ISO
1940 class 6.3. The electronic pump adjustment algorithm enables
to modulate the pump speed to keep the delivery steady through
the Evaporator even if the hydraulic load changes; in thisway, a
significant energy saving is achieved and varies depending on the
applications. In particular, in the Freecooling units this benefit is
obtained above all in summer, when the Freecooling coil is short-
circuited. The programming of the adjustment set of the electronic
pump can be by an infrared remote control, contact your dealer.

They are suitable for operation with water-ethylene glycol mixture
up to 35/65 % by weight and coolant fluid temperatures down to
4°C. The Pumps are of the close-coupled centrifugal typ, direct
driven, with two-pole electric motor having IP54 protection, Class
F insulation and Efficency class 1 (according to CEMEP). The
motors with this Efficency class (the highest) ensure a higher
energy saving than the pump with lower Efficency class; further,
they enable a more silent operation of the motor and can reach
very high use limits of the room temperature (up to 60 °C). Pump
casings are in cast iron, impellers in cast iron, shafts in stainless
steel and the mechanical seals in silicon carbide/ EPDM with
Dimensionsaccording to EN12756, suitable for the use of coolant
containing ethylene glycol. The Pump hydraulic circuit includes a
discharge check valve for each pump. The pump body, the stator
body and the fastening bolts and nuts are electrophoretically
painted; such pumps can thus be used in outdoor places subject to
weather agents without corrosion problems. Each pump also has
an automatic circuit breaker.

Microprocessor controls manage the pump rotation and stand-by
and automatically start the stand-by pump in case of failure of the
primary one. In the versions with inverter and integrated electronic
adjustment only the first pump is equipped with these devices: the
second one is a standard pump operating only if the first one is in
alarm. The microprocessor will start the second pump for a short
period every week so as to avoid locks and/or deposits on the
propeller due to a long inactivity.

In case of electronic inverter pump replacement it's necessary to
set all deep parameter (user panel is not feasible for this operation);
this operation must be performed by an experienced Vertiv™
technician.

For the Technical properties and the hydraulic schematic see 7ab.
6 and Fig. 11.

8.2 - Hydraulic kit

Made up of an expansion tank (pre-charged at 1.5 bar, max.
operating pressure 10 bar) and a safety valve set at 6 bar. Their
position in the hydraulic circuit is illustrated in figures Fig. 71.

Expansion tank volumes: 12 litres
It is recommended that the total required expansion tank capacity is
always checked, depending on the unit’s internal hydraulic volume,

the user circuit volume, the glycol percentage in the mixture, and
the expected maximum temperature variation of the mixture.

8.3 - Economiser

The operation with economizer is a convenient and efficient
method to increase the Cooling capacity and the COP. This device
is particularly advisable for the conditioning applications where the
condensing temperatures are high or medium.

By this operation system, the liquid refrigerant is cooled by a heat
exchanger (sub-cooler).

When a sub-cooler is used, some of the refrigerant mass (ECO flow
rate) is separated from the condenser mass after the condenser
(4).

This ECO mass is thus expanded at an intermediate pressure (t
ms).

The ECO mass evaporates inside the sub-cooler and enters the
compressor through the economizer opening.

The Evaporator mass flow rate is sub-cooled by the exchanger at a
lower liquid temperature (4u).

bt -—
3 —
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The intermediate pressure at the economizer changes depending
on the typ of compressor, on the operating conditions (evaporations
and condensation temperatures) and on the ECO flow rate.
The additional sub-cooling of the liquid involves a significant
increase of the Cooling capacity.
From certain operating conditions, the electric absorption by the
compressor increases less proportionally than the Cooling capacity
(improving the machine Efficency), as the compression process
occurs at a better Efficency level due to the positive contribution of
the fresh gas portion sucked through the ECO opening.
Afurther feature of the economizer circuit in the Liebert® AFC units
is the slide valve for choking the compressor, equipped with an
integrated economizer channel; this ensure the above described
benefits, due to the additional sub-cooling, independently of the
machine load conditions and thus of the position of the slide valve
for the compressor choking.
The operation enabling/disabling of the economiser cycle is carried
out by the microprocessor through opening the relevant solenoid
valve (see refrigerating schemes Fig. 10), after the machine
has reached stable operating conditions and the condensation
saturated pressure falls within a range 35°C < T cond < 58°C.
Check the correct operation of the thermal expansion valve of the
economiser circuit (with the same procedures indicated in par. 6.7)
checking that the overheating ranges between 5°C and 8°C.
CAUTION:
The expansion valves do not feature MOP, thus injection
saturated pressure in a range between 10° and 30°C
can be read as a rule.
8.4 - Energy meter (optional)

For a full description pleas look at manual available on the unit.
Parameters device are set on factory; it can show:

. currents;
*  powers;
*  energy values.

8.5 - Water meter

Characteristics :

*  Flow rate range 0.1 to 6 m/s (0.3 to 20 ft/s)

. Installs into pipe sizes DN15 to DN90O (%2 to 36 in.)
. High resolution and noise immunity

*  Chemically resistant materials

. Easy to replace rotor

Safety informations:

1. Depressurize and vent system prior to installation or removal.

2. DO NOT exceed maximum temperature or pressure specs.

3. ALWAYS wear safety goggles or faceshield during installation
and/or service.

4. DO NOT alter product construction.

2536 Sensor
(with blue cap)

Warning / Caution / Danger
Indicates a potential hazard. Failure to follow all warnings
may lead to equipment damage, injury, or death

Personal Protective Equipment (PPE)
Always utilize the most appropriate PPE during
installation and service of Signet products.

w B

Pressurized System Warning
Sensor may be under pressure, take caution to vent
system prior to installation or removal. Failure to do so
may result in equipment damage and/or serious injury.

X5
3T
Y
\,

b (///
N

Hand Tighten Only
Overtightening may permanently damage product
threads and lead to failure of the retaining nut.

Do Not Use Tools
Use of tool(s) may damage product beyond repair and
potentially void product warranty.

[>®| =k

WARNING!
Paddlewheel Retaining Nuts: @
The retaining nuts of paddlewheel sensors
are not designed for prolonged contact
with  aggressive  substances. Strong \ (
. . LA Ly
acids, caustic substances and solvents \\ WLt
or their vapor may lead to failure of the « ~\\\/\/1 4
. L S ﬁ/ 40
retaining nut, ejection of the sensor and &~ e

loss of the process fluid with possibly
serious consequences,such as damage to
equipment and serious personal injury.
Retaining nuts that may have been in contact with such substances,
e.g. due to leakage or spilling, must be replaced.

Max. pressure : 12.5 bat at 20°C.

Standard Sensor Installation
. Lubricate O-rings with a non-petroleum based, viscous
lubricant (grease) compatible with the system.

Using an alternating/twisting motion, lower the sensor into the
fitting, making sure the installation arrows on the black cap are
pointing in the direction of fl ow, see Figure A.

Engage one thread of the sensor cap then turn the sensor until
the alignment tab is seated in the fitting notch.

Hand tighten the sensor cap.

DO NOT use any tools on the sensor cap or the cap
threads and/or fitting flange threads will be damaged, see
Figure B.

sensor
bale

black
conduit
cap

D)L
I

black conduit ‘ sensor bale =
cap yrd /
777777777777 sensor

PROCESS PIPE cap
(TOP VIEW)

direction of flow

Figure A Figure B
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9 - Electrical Panel and Unit
Control

The electrical panel is designed, constructed and tested in
compliance with IEC standards (EN60204-1).

Itis divided into two sections (power and control) with an accessible
door to the control display section (without door interlock) in order
to allow maintenance. Checking, adjustment operation without
switching off the unit.

The electrical panel has a degree of protection equivalent to IP54
with closed doors, with doors open IP2x.

The cooling of the electrical panel is achieved through forced
ventilation. For low ambient temperatures (suggested for T < -5
°C) it is possible to have an electric heater fitted inside (optional).

Main features:
»  power supply: 400V £10% / 3Ph+PE / 50Hz +1Hz;
» auxiliary power supply (optional): 230V £10%/ 1Ph+N+PE /
50Hz +1Hz;
* auxiliary power circuit: 230V/1Ph/50Hz, 24Vdc, 24V/1Ph/50Hz
*  main switch;
*  lew(1s)=20KA (Ipk=42KA)
*  main switch for auxiliary circuit and fast start feature (optional);
»  protection MCBs for Fans and pumps;
» fuses and thermal relays for compressor and timer for star/
delta conections
»  contactor for Compressor and pumps;
+  relay for checking phase sequence,minimum voltage, loss one
or more phase ;
. manual operation through iCom for AFC control;
. PFC (Power Factor Correction) for Compressor (option);
« EEV with safety dedicated capacitor buffer module
(ULTRACAP);
»  Energy Meter fitted on electrical panel board;
»  dry contacts for remote indication of:
- Compressor in operation;
- pump(s) in operation;
- general alarm;
- warning alarm.
. 24Vac relays supplied from customer for:
- remote ON/OFF;
- configurable digital input;
- emergency draining of adiabatic thank side 1;
- emergency draining of adiabatic thank side 2.
- STOP PFC

9.1 - Double Power Supply, UltraCap and Fast Start
Ramp
The iCOM™ for AFC control is feeded by direct current for
immunizing from network disturbances.
There are 4 possible power suppliy choices, to guarantee reliability
and fast start:
. Option 0
The unit is powered by a single three-phase line.
The control is powered by an AC/DC converter, three-phases,
that insulate the control from the external electric noises.
e Option 1 (Fast Start Ramp — Easy)
The unit is powered by a single three-phase line.
A capacitors module (ULTRACAP) is installed for the direct
microprocessor power supplying.
In case of main supply POWER OFF, the control is powered
for 90 seconds (minimum buffer time, the amount of time
depends on the unit configuration).

At the main supply power restore within the buffer time, the
control re-starts quickly the controlled components (pumps,
Fans, valves, Compressor, etc.).

At the main supply power restore out of the buffer time, the
ULTRACAP requires 15 minutes to recharge completely.
More repetitions of POWER OFF in a short time and/or
long POWER OFF time reduce the minimum buffer time.
ULTRACAP has a potentially unlimited lifetime, working
temperature limits from -40 to +60 °C and does not require
any maintenance.

Option 2 (Fast Start Ramp — Classic)

The unit is powered by two power lines.

A three phase line for the motors and other high power
components.

A singe phase for the control, typically provided by a UPS
installed by the customer/user.

The control is powered by a AC/DC single-phase converter,
connected to the single-phase power line, that insulate the
control from the external electric noises.

In case of POWER OFF of the three-phase line, the control
remains power supplied by its dedicated power supply line,
ready to start quickly at the three-phase POWER ON.

Option 3 (Fast Start Ramp — Double Backup)
It is the more complete and robust configuration.
It is composed by:

- 1AC/DC converter,three-phase, connected to the main
supply line.

- 1 AC/DC converter, single-phase, connected to the single
phase for the control, typically provided by a UPS installed by
the customer/user.

- 1 redundancy module that switches between the two lines to
power the ULTRACAP, giving priority to the main.

- 1 ULTRACAP capacitors module to power the
microprocessor; in case of POWER OFF of the dedicated line
the control is powered for 90 seconds (minimum buffer time,
the amount of time depends on the unit configuration).

The unit is powered by two lines:

A three phase line for the motors and other high power
components.

A singe phase for the control, typically provided by a UPS
installed by the customer/user.

This configuration improves the option 2, giving a further
possibility of fast re-start in case of power OFF of the single-
phase power line.

The main power supply of the ULTRACAP must be set
adjusting the output voltage of the AC/DC converters (three-
phases and single-phase) using the dedicated trimmer.

The system has two different possibilities:

- AC/DC three-phases converter as main ULTRACAP power
supply (default).

The unit is completely powered by the three-phaseline, the
control too.

In case of POWER OFF the redundancy modules witch the
power supply to the AC/DC single-phase, electrically fed by
its dedicated line, typically provided by a UPS installed by
the customer/user. The control is powered until the single-
phaseline is ON or until the ULTRACAP is active (buffer time
90 seconds). If the three-phase power line is restored when
the control is still powered,the controlled components (pumps,
Fans, valves, Compressor, etc.) are re-started quickly (fast-
start).

- AC/DC single-phase converter as main ULTRACAP power
supply.
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The unit is powered by two power lines: the main three-phase
line feeds the main uses (mainly motors); the auxiliary single-
phase line feeds the control.

In case of POWER OFF the control is powered by the
auxiliary line ready to re-start quickly(fast-start) the controlled
components (pumps, Fans, valves, Compressor, etc.).

In case of auxiliary line POWER OFF, the redundancy
module switches the power supply the the AC/DC three-
phase converter (powered by the main line), without any
consequences for the unit. In case of additional POWER OFF
of the main line, the control is powered until the ULTRACAP is
active (buffer time 90 seconds).

Three possible events can occure:

1.

3.

No power resume within the ULTRACAP buffer time: the
control is powered OFF; the unit shall re-start with a regular
start-up as the main power is ON.

Main power ON within the buffer time: the unit restarts in fast-
start mode and the ULTRACAP is recharged.

Auxiliary power ON within the buffer time: the redundancy
module switches on the AC/DC single-phase converter,
feeding the control and recharging the ULTRACAP. As the
main power is ON, the fast-start is possible.

Standard Procedure

Tmax =4h
(without fast start)

p3
A3

g

>

—

15t Compressor

Auto Restart
Flow or Pump
Check Time

Reboot Time
(Default)

Power Restore

3th Compressor

2nd Compressor

5th Compressor

*)
| T 1
(with fast start)

Fast Start Ramp

0" Control
under UPS

Scroll Compressors Rules
Min. running time = 2 minutes
Max. starts per hour =10

T ®) = minimum power failure t = 20"
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9.2 Controls: indicative capacity/ Efficency data
Liebert® AFC can support as optional devices:

¢ ENERGY METER which provides the instant electrical power consumption reading (including primary pump consumption if this is
integrated in the unit)

e CHILLED WATER FLOW METER which provides the chilled water flow speed (m/s)
*  ADIABATIC FLOW METER which provides the flow reading (I/h) on adiabatic side (only if adiabatic tanks are present)

IF CHILLED WATER FLOW METER IS PRESENT UNIT CONTROL IS ABLE TO ELABORATE THE FOLLOWING CALCULATED
DATA OUTPUT

»  Total Capacity (KW)
. Mechanical Capacity (KW)
»  Free Cooling capacity (KW)

IF BOTH CHILLED WATER FLOW METER AND ENERGY METER ARE PRESENT UNIT CONTROL IS ALSO ABLE TO ELABORATE
THE FOLLOWING CALCULATED DATA OUTPUT

¢ EER (including primary pump consumption if this is integrated in the unit)
¢ pPUE (including primary pump consumption if this is integrated in the unit)

IF BOTH CHILLED WATER FLOW METER AND ADIABATIC WATER METER ARE PRESENT UNIT CONTROL IS ABLE TO
ELABORATE THE FOLLOWING CALCULATED DATA OUTPUT

e WUE

Where:

Capacity depends on instant values on fluid flow, temperature and glycol percentage (necessary to set on unit control)

EER: is a ration instant Total Capacity and instant Total Electrical Power Consumption readings (in the same time period)

pPUE = [(1) + (1/EER)]

WUE = (adiabatic water meter flow instant) / (instant total Capacity) [It/(h*KW)] with instant readings in the same time period.

All data outputs are calculated using instant values and also the site operating conditions cannot ensure stable measurements,
whereby they can provide only an indicative value. These values must not be considered valid as official performance

measurements due to conditions of measurement and precision of the instruments which are different from laboratory
measurement conditions and instruments.

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022 27



o
1Y
VERTIV.

Tab. 1 - Electrical characteristics
Tab. 1a - Electrical data - FD4 088-160

Power supply V/Ph/Hz 400V / 3Ph + PE / 50HZz

Total input power (" kW 229 262 304 340 386 465 262

OA O (without PFC) A 402 442 504 565 635 763 442

cos@ (V) (without PFC) 0,82 0,86 0,87 0,87 0,88 0,88 0,86

Total input power (2) kW 227 261 302 338 384 463 261

OA @ (without PFC) A 400 440 502 562 632 760 440

cos@ @ (without PFC) 0,82 0,86 0,87 0,87 0,88 0,88 0,86

OA O (with PFC) A 348 406 470 516 587 714 406

cos@ (" (with PFC) 0,95 0,93 0,93 0,95 0,95 0,94 0,93

OA @ (with PFC) A 346 404 467 513 584 71 404

cos@ @ (with PFC) 0,95 0,93 0,93 0,95 0,95 0,94 0,93

Max. power input kW 411 537 560 616 616 720 537

FLA A 679 807 915 984 984 1216 807

cos (without PFC) 0,87 0,96 0,88 0,90 0,90 0,85 0,96

FLA (with PFC) A 628 788 880 938 939 1157 788

cos@ (with PFC) 0,95 0,98 0,92 0,95 0,95 0,90 0,98

LRA (Y/D) A 1126 1023 1145 1339 1339 1567 1023

1000gG/ | 1250gG/ | 12509G/ | 1250gG/ 1250gG/ | 1000gG/

Max. fuse (9G/aM) A 8009G/ | 4og0am | 1250aM | 1250aM | 1250aM | 1250aM | 1000aM

Ring terminals with hole/Line Helical fixing mm/Nm Ly ey ey b bl iz iy
50-75Nm | 50-75Nm | 50-75Nm | 50-75Nm | 50-75Nm | 50-75Nm [ 50-75Nm

"Control power suppl

(only for gption o ot y VIPh/Hz 230V / 1Ph + N + PE / 50Hz

Pmax kW 0,59

Imax A 2,3

FLA A 7

Cable section min./max. mm? 1,5/35

Max. fuse (gG/aM) A 40

Line Helical fixing Nm 2

Compressor - Power input kW 197 227 264 295 341 420 227

Compressor - Nominal current A 354 387 442 496 566 694 387

Single compressor 1 - Max. current A 310 370 420 450 450 566 370

Single compressor 1 - LRA A 757 586 650 805 805 917 586

Single compressor 2 - Max. current A 310 370 420 450 450 566 370

Single compressor 2 - LRA A 757 586 650 805 805 917 586

Fans number - 14 16 18 20 20 20 20

Fans EC @800 - Power input kW 2,2

Fans EC @800 - Nominal current A &5

Fans EC @800 - Max. current A 4,2

Fans EC @900 - Power input kW 2,1

Fans EC @900 - Nominal current A 8.8

Fans EC @900 - Max. current A 4,9

Std. head pressure pump model (option) ) NB65- NB80- NB80- NB80- NB100- NB100- NB80-
160/173 160/161 [ 160/161 | 160/161 160/169 160/176 160/161

Std. head pressure pump - Nominal power kW 15 18,5 18,5 18,5 30 37 18,5

Std. head pressure pump - Motor power kW 16,6 20,1 20,1 20,1 31,7 38,9 20,1

Std. head pressure pump - Max. current A 26,3 31,5 31,5 31,5 56,0 68,0 SilES)

Std. head pressure pump - LRA A 184 221 221 221 370 456 221

Hiigh head prassure pump modall{option) ) NB65- NB80- NB80- NB80- NB100- NB100- NB80-
160/177 160/167 | 160/167 | 160/167 200/181 200/192 160/167

High head pressure pump - Nominal power kW 18,5 22 22 22 37 45 22

High head pressure pump - Motor power kW 20 23,4 23,4 23,4 38,9 48,0 23,4

High head pressure pump - Max. current A SilES 38,0 38,0 38,0 68,0 82,0 38,0

Std. head pressure pump - LRA A 221 274 274 274 456 566 274

(1) Fans EC @800

(2) Fans EC @900

(3) Compressor part winding
Smart-Aisle™ Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 26/20° C; 70-30% water-glycol mixture; R134a refrigerant (with R513A refrigerant
indicated values are increased by 3%); System adiabatic OFF.

The cables have to be sized in compliance with local standards and according to the type and characteristics of installation and FLA current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) is used as —

additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker is type B.) : EI
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Tab. 1b - Electrical data - FD4 LN 088-160

Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power (" kW 229 262 287 341 395 480 262
OA O (without PFC) A 401 439 477 565 645 783 439
cos@ (" (without PFC) 0,82 0,86 0,87 0,87 0,88 0,88 0,86
Total input power @ kW 225 257 281 335 389 474 257
OA @ (without PFC) A 396 433 471 558 638 776 433
cos@ @ (without PFC) 0,82 0,86 0,86 0,87 0,88 0,88 0,86
OA O (with PFC) A 348 404 443 517 598 735 404
cos@ (" (with PFC) 0,95 0,94 0,93 0,95 0,95 0,94 0,94
OA @ (with PFC) A 342 397 436 509 590 727 397
cos@ @ (with PFC) 0,95 0,93 0,93 0,95 0,95 0,94 0,93
Max. power input kW 411 537 560 616 616 720 537
FLA A 679 807 915 984 984 1216 807
coso (without PFC) 0,87 0,96 0,88 0,90 0,90 0,85 0,96
FLA (with PFC) A 628 788 880 938 939 1157 788
cos@ (with PFC) 0,95 0,98 0,92 0,95 0,95 0,90 0,98
LRA (Y/D) A 1126 1023 1145 1339 1339 1567 1023
1000g9G/ | 12509G/ | 12509G/ | 12509G/ | 12509G/ | 1000gG/
Max. fuse (9G/aM) A | 8009 | 4000aM | 1250aM | 1250aM | 1250aM | 1250aM | 1000aM
Ring terminals with hole/Line Helical fixing mm/Nm HZ ) ey iy e MHZZ Y Mz ey
50-75Nm | 50-75Nm [ 50-75Nm | 50-75Nm | 50-75Nm | 50-75Nm | 50-75Nm
"Control power suppl
(only for option Fast_éta ) V/Ph/Hz 230V / 1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 211 241 264 315 369 454 241
Compressor - Nominal current A 374 408 442 526 606 744 408
Single compressor 1 - Max. current A 310 370 420 450 450 566 370
Single compressor 1 - LRA A 757 586 650 805 805 917 586
Single compressor 2 - Max. current A 310 370 420 450 450 566 370
Single compressor 2 - LRA A 757 586 650 805 805 917 586
Fans number - 14 16 18 20 20 20 20
Fans EC @800 - Power input kW 1,3
Fans EC @800 - Nominal current A 2,0
Fans EC @800 - Max. current A 4,2
Fans EC @900 - Power input kW 1,0
Fans EC @900 - Nominal current A 1,6
Fans EC @900 - Max. current A 4,9
Std. head pressure pump model (option) ) NB65- NB80- NB80- NB80- NB100- NB100- NB80-
160/173 160/161 160/161 [ 160/161 160/169 160/176 160/161
Std. head pressure pump - Nominal power kW 15 18,5 18,5 18,5 30 37 18,5
Std. head pressure pump - Motor power kW 16,4 20,1 20,1 20,1 31,7 38,9 20,1
Std. head pressure pump - Max. current A 26,3 31,5 31,5 31,5 56,0 68,0 SIIPS)
Std. head pressure pump - LRA A 184 221 221 221 370 456 221
High head pressure pump model (option) ) NB65- NB80- NB80- NB80- NB100- NB100- NB80-
160/177 160/167 160/167 [ 160/167 [ 200/181 200/192 160/167
High head pressure pump - Nominal power kW 18,5 22 22 22 37 45 22
High head pressure pump - Motor power kW 20 23,4 23,4 23,4 38,9 48,0 23,4
High head pressure pump - Max. current A BilES 38,0 38,0 38,0 68,0 82,0 38,0
Std. head pressure pump - LRA A 221 274 274 274 456 566 274

(1) Fans EC @800

(2) Fans EC @900

(3) Compressor part winding

Smart-Aisle™ Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 26/20° C; 70-30% water-glycol mixture; R134a refrigerant (with R513A refrigerant

indicated values are increased by 3%); System adiabatic OFF.

The cables have to be sized in compliance with local standards and according to the type and characteristics of installation and FLA current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) is used as EI
la¥al

additional protection, the circuit breaker must be of a typ marked with the followings symbols (This circuit breaker is type B.) :
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Tab. 1c - Electrical data - FA4 088-160

Models FA4 088 @ 102 117 130 145 160 10X
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power (" kW 231 265 307 343 391 471 265
OA ™ (without PFC) A 406 446 509 571 641 771 446
cos@ () (without PFC) 0,82 0,86 0,87 0,87 0,88 0,88 0,86
Total input power @ kW 232 266 308 344 392 472 266
OA @ (without PFC) A 407 447 510 572 642 772 447
cos® @ (without PFC) 0,82 0,86 0,87 0,87 0,88 0,88 0,86
OA O (with PFC) A 352 410 474 521 594 722 410
cosg () (with PFC) 0,95 0,93 0,93 0,95 0,95 0,94 0,93
OA @ (with PFC) A 858 411 476 523 595 724 411
cos@ @ (with PFC) 0,95 0,93 0,93 0,95 0,95 0,94 0,93
Max. power input kW 411 537 560 616 616 720 537
FLA A 679 807 915 984 984 1216 807
cos@ (without PFC) 0,87 0,96 0,88 0,90 0,90 0,85 0,96
FLA (with PFC) A 628 788 880 938 939 1157 788
cos@ (with PFC) 0,95 0,98 0,92 0,95 0,95 0,90 0,98
LRA (Y/D) A 1126 1023 1145 1339 1339 1567 1023
1000gG/ | 1250gG/ | 1250g9G/ | 1250g9G/ | 1250g9G/ | 1000gG/
Max. fuse (gG/aM) A 8009G/ | 4000aM | 1250aM | 1250aM | 1250aM | 1250aM | 1000aM
Ring terminals with hole/Line Helical fixing N i eI e R e e e e R
75Nm 75Nm 75Nm 50-75Nm | 50-75Nm | 50-75Nm 75Nm
"Control power suppl
(only for option Fast_éta . V/Ph/Hz 230V / 1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 200 229 266 298 346 426 229
Compressor - Nominal current A 358 390 447 502 572 702 390
Single compressor 1 - Max. current A 310 370 420 450 450 566 370
Single compressor 1 - LRA A 757 586 650 805 805 917 586
Single compressor 2 - Max. current A 310 370 420 450 450 566 370
Single compressor 2 - LRA A 757 586 650 805 805 917 586
Fans number - 14 16 18 20 20 20 20
Fans EC @800 - Power input kW 2,2
Fans EC @800 - Nominal current A 310,
Fans EC @800 - Max. current A 4,2
Fans EC @900 - Power input kW 2,3
Fans EC @900 - Nominal current A 815
Fans EC @900 - Max. current A 3,8
Std. haad|pressure pump modsl (option) NB65- NB80- NB80- NB80- NB100- NB100- NB80-
160/173 | 160/161 160/161 160/161 160/169 160/176 | 160/161
Std. head pressure pump - Nominal power kW 15 18,5 18,5 18,5 30 37 18,5
Std. head pressure pump - Motor power kW 16,4 20,1 20,1 20,1 31,7 38,9 20,1
Std. head pressure pump - Max. current A 26,3 31,5 31,5 SilkS 56,0 68,0 31,5
Std. head pressure pump - LRA A 184 221 221 221 370 456 221
High head pressure pump model (aption) ) NB65- NB80- NB80- NB80- NB100- NB100- NB80-
160/177 | 160/167 160/167 160/167 | 200/181 200/192 | 160/167
High head pressure pump - Nominal power kW 18,5 22 22 22 37 45 22
High head pressure pump - Motor power kW 20 23,4 23,4 23,4 38,9 48,0 23,4
High head pressure pump - Max. current A SIS 38,0 38,0 38,0 68,0 82,0 38,0
Std. head pressure pump - LRA A 221 274 274 274 456 566 274
Adiabatic pumps model (option) - GXR13 GXR13 GXR13 GXR13 GXR13 GXR13 GXR13
Adiabatic pumps - Number - 4 4 4 4 4 4 4
Adiabatic pumps - Nominal power kW 0,45 0,45 0,45 0,45 0,45 0,45 0,45
Adiabatic pumps - Motor power kW 0,95 0,95 0,95 0,95 0,95 0,95 0,95
Adiabatic pumps - Max. current A 1,6 1,6 1,6 1,6 1,6 1,6 1,6
Adiabatic pumps pump - LRA A =

(1) Fans EC @800

(2) Fans EC @900

(3) Compressor part winding
Smart-Aisle™ Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 26/20° C; 70-30% water-glycol mixture; R134a refrigerant (with R513A refrigerant
indicated values are increased by 3%); System adiabatic OFF.The cables have to be sized in compliance with local standards and according to the type and
characteristics of installation and FLA current. OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) is used as —

additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker is type B.) : EI
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Tab. 1d - Electrical data - FA4 LN 088-160

Models FA4 LN 088 © 102 117 130 145 160 10X
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power (" kW 232 265 307 346 402 488 265
OA ™ (without PFC) A 405 444 508 573 655 795 444
cos@ () (without PFC) 0,83 0,86 0,87 0,87 0,89 0,89 0,86
Total input power @ kW 229 262 303 341 397 483 262
OA @ (without PFC) A 402 440 503 568 650 790 440
cos® @ (without PFC) 0,82 0,86 0,87 0,87 0,88 0,88 0,86
OA O (with PFC) A 352 409 474 525 609 747 409
cos@ () (with PFC) 0,95 0,94 0,94 0,95 0,95 0,94 0,94
OA @ (with PFC) A 348 405 469 519 603 741 405
cos® @ (with PFC) 0,95 0,93 0,93 0,95 0,95 0,94 0,93
Max. power input kW 411 537 560 616 616 720 537
FLA A 679 807 915 984 984 1216 807
cos@ (without PFC) 0,87 0,96 0,88 0,90 0,90 0,85 0,96
FLA (with PFC) A 628 788 880 938 939 1157 788
cos® (with PFC) 0,95 0,98 0,92 0,95 0,95 0,90 0,98
LRA (Y/D) A 1126 1023 1145 1339 1339 1567 1023
1000gG/ | 12509G/ | 12509G/ | 1250gG/ | 1250gG/ | 1000gG/
Max. fuse (gG/aM) A 8009/ | 4o00am | 1250aM | 1250aM | 1250aM | 1250aM | 1000aM
Ring terminals with hole/Line Helical fixing mm/Nm ey 41z ANIE e B N ey
50-75Nm [ 50-75Nm | 50-75Nm | 50-75Nm [ 50-75Nm | 50-75Nm | 50-75Nm
"Control power supply(only for option Fast-Start)"| V/Ph/Hz 230V /1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 214 245 284 320 376 462 245
Compressor - Nominal current A 378 413 473 534 616 756 413
Single compressor 1 - Max. current A 310 370 420 450 450 566 370
Single compressor 1 - LRA A 757 586 650 805 805 917 586
Single compressor 2 - Max. current A 310 370 420 450 450 566 370
Single compressor 2 - LRA A 757 586 650 805 805 917 586
Fans number - 14 16 18 20 20 20 20
Fans EC @800 - Power input kW 1,3
Fans EC @800 - Nominal current A 2,0
Fans EC @800 - Max. current A 4,2
Fans EC @900 - Power input kW 1,1
Fans EC @900 - Nominal current A 1,7
Fans EC @900 - Max. current A 3,8
Std. head pressure pump model (option) ) NB65- NB80- NB80- NB80- NB100- NB100- NB80-
160/173 | 160/161 160/161 160/161 160/169 | 160/176 | 160/161
Std. head pressure pump - Nominal power kW 15 18,5 18,5 18,5 30 37 18,5
Std. head pressure pump - Motor power kW 16,4 20,1 20,1 20,1 31,7 38,9 20,1
Std. head pressure pump - Max. current A 26,3 31,5 SilES SilES 56,0 68,0 SilES
Std. head pressure pump - LRA A 184 221 221 221 370 456 221
High head pressure pump model (option) ) NB65- NB80- NB80- NB80- NB100- NB100- NB80-
160/177 | 160/167 160/167 160/167 | 200/181 200/192 | 160/167
High head pressure pump - Nominal power kW 18,5 22 22 22 45 45 22
High head pressure pump - Motor power kW 20 23,4 23,4 23,4 38,9 48,0 23,4
High head pressure pump - Max. current A 31,5 38,0 38,0 38,0 68,0 82,0 38,0
Std. head pressure pump - LRA A 221 274 274 274 456 566 274
Adiabatic pumps model (option) - GXR13 GXR13 GXR13 GXR13 GXR13 GXR13 GXR13
Adiabatic pumps - Number - 4 4 4 4 4 4 4
Adiabatic pumps - Nominal power kW 0,45 0,45 0,45 0,45 0,45 0,45 0,45
Adiabatic pumps - Motor power kW 0,95 0,95 0,95 0,95 0,95 0,95 0,95
Adiabatic pumps - Max. current A 1,6 1,6 1,6 1,6 1,6 1,6 1,6
Adiabatic pumps pump - LRA A -

(1) Fans EC @800
(2) Fans EC @900
(3) Compressor part winding

Smart-Aisle™ Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 26/20° C; 70-30% water-glycol mixture; R134a refrigerant (with R513A refrigerant
indicated values are increased by 3%); System adiabatic OFF. The cables have to be sized in compliance with local standards and according to the type and

characteristics of installation and FLA current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) is used as
additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker is type B.) :

24| (=]
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Tab. 1e - Electrical data - FDL 077-138

Models FDL 077 089 101 116 127 138
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power (" kW 244 277 328 373 421 452
OA ) (without PFC) A 400 446 538 608 686 742
cosg (V) (without PFC) 0,88 0,90 0,88 0,88 0,89 0,88
Total input power @ kW 239 272 323 366 414 444
OA @ (without PFC) A 393 439 530 598 675 730
cos@ @ (without PFC) 0,88 0,90 0,88 0,88 0,88 0,88
OA O (with PFC) A 375 423 505 568 646 693
cos@ (V) (with PFC) 0,94 0,95 0,94 0,95 0,94 0,94
OA @ (with PFC) A 368 416 496 558 635 681
cos¢ @ (with PFC) 0,94 0,95 0,94 0,95 0,94 0,94
Max. power input @ kW 348 388 453 495 566 618
FLA @ A 619 679 709 799 915 993
cos¢@ (without PFC) @ 0,81 0,83 0,92 0,89 0,89 0,90
FLA (with PFC) @ A 585 801 893 953 954 1172
cos¢ (with PFC) @ 0,86 0,70 0,73 0,75 0,86 0,76
LRA (Y/D) @ 775 1035 1159 1354 1354 1582
2 10009G/ 10009G/ 12509G/ 12509G/ 12509G/
b itz (@b © S/ 1000aM 1000aM 1250aM 1250aM 1250aM
. . . . (| ooy (2 M12 / M12 / M12 / M12 / M12 / M12x2 /
Ring terminals with hole/Line Helical fixing @ mm/Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm
"Control power supply
(only for option Fast-Start)" V/Ph/Hz 230V /1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 213 246 292 331 374 400
Compressor - Nominal current A 352 398 482 544 614 662
Single compressor 1 - Max. current A 280 310 320 360 413 447
Single compressor 1 - LRA A 436 465 586 650 805 917
Single compressor 2 - Max. current A 280 310 320 360 413 447
Single compressor 2 - LRA A 436 465 586 650 805 917
Fans number - 12 12 14 16 18 20
Fans EC @800 - Power input kW 2,6
Fans EC @800 - Nominal current A 4,0
Fans EC @800 - Max. current A 4,2
Fans EC @900 - Power input kW 2,2
Fans EC @900 - Nominal current A 3,4
Fans EC @900 - Max. current A 4,9
Std. head pressure pump model (option) NElEs Nz Nt N NEAUL- N
160/173 160/161 160/161 160/161 160/169 160/176
Std. head pressure pump - Nominal power kW 15 18,5 18,5 18,5 30 37
Std. head pressure pump - Motor power kW 16,4 20,1 20,1 20,1 31,7 38,9
Std. head pressure pump - Max. current A 26,3 31,5 31,5 31,5 56,0 68,0
Std. head pressure pump - LRA A 184 221 221 221 370 456
High head pressure pump model (option) - NElES Nz N N NEAUD- NEAUD-
160/177 160/167 160/167 160/167 200/181 200/192
High head pressure pump - Nominal power kW 18,5 22 22 22 37 45
High head pressure pump - Motor power kW 20 23,4 23,4 23,4 38,9 48,0
High head pressure pump - Max. current A SilfS 38,0 38,0 38,0 68,0 82,0
Std. head pressure pump - LRA A 221 274 274 274 456 566

(1) Fans EC @800
(2) Fans EC @900

Legacy Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 15/10° C; 70-30% water-glycol mixture; R134A refrigerant (with R513A
refrigerant indicated values are increased by 3%). The cables have to be sized in compliance with local standards and according to the type and

characteristics of installation and FLA current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) is
used as additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker is

type B.) :

|AA][=]
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Tab. 1f - Electrical data - FDL LN 077-138

Models FDL LN 077 (1:]] 101 116 127 138
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power (" kW 243 278 333 377 423 452
OA O (without PFC) A 397 449 545 614 688 744
cos@ () (without PFC) 0,89 0,90 0,88 0,89 0,89 0,88
Total input power @ kW 241 276 330 374 419 448
OA (2) (without PFC) A 394 446 542 611 685 740
cos® (2) (without PFC) 0,88 0,89 0,88 0,88 0,88 0,87
OA (1) (with PFC) A 373 425 512 515 648 694
cos@ () (with PFC) 0,94 0,94 0,94 0,95 0,94 0,94
OA @ (with PFC) A 370 423 508 571 644 689
cos® @ (with PFC) 0,94 0,94 0,94 0,94 0,94 0,94
Max. power input @ kW 348 388 453 495 566 618
FLA @ A 619 679 709 799 915 993
cos@ (without PFC) @ 0,81 0,83 0,92 0,89 0,89 0,90
FLA (with PFC) @ A 585 801 893 953 954 1172
cos@ (with PFC) @ 0,86 0,70 0,73 0,75 0,86 0,76
LRA (Y/D) @ A 775 1035 1159 1354 1354 1582
2 1000gG/ 1000gG/ 1250gG/ 1250gG/ 1250gG/
ARSUED (kL) A 800G/ 1000aM 1000aM 1250aM 1250aM 1250aM
. . . . R @ M12 / M12/ M12/ M12 / M12 / M12x2 /
Ring terminals with hole/Line Helical fixing @ | mm/Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm
"Control power suppl
(only for option Fast-étart)“ V/Ph/Hz 230V /1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 229 264 316 358 401 428
Compressor - Nominal current A 374 426 518 584 654 706
Single compressor 1 - Max. current A 280 310 320 360 413 447
Single compressor 1 - LRA A 436 465 586 650 805 917
Single compressor 2 - Max. current A 280 310 320 360 413 447
Single compressor 2 - LRA A 436 465 586 650 805 917
Fans number - 12 12 14 16 18 20
Fans EC @800 - Power input kW 1,2
Fans EC @800 - Nominal current A 1,9
Fans EC @800 - Max. current A 4,2
Fans EC @900 - Power input kW 1,0
Fans EC @900 - Nominal current A 1,7
Fans EC @900 - Max. current A 4,9
Std. head pressure pump model (option) - Nl N N NEED NEATD N
160/173 160/161 160/161 160/161 160/169 160/176
Std. head pressure pump - Nominal power kW 15 18,5 18,5 18,5 30 37
Std. head pressure pump - Motor power kW 16,4 20,1 20,1 20,1 31,7 38,9
Std. head pressure pump - Max. current A 26,3 31,5 1.5 1.5 56,0 68,0
Std. head pressure pump - LRA A 184 221 221 221 370 456
High head pressure pump model (option) - ) EET )0 ) EEY el Mo ML
160/177 160/167 160/167 160/167 200/181 200/192
High head pressure pump - Nominal power kW 18,5 22 22 22 37 45
High head pressure pump - Motor power kW 20 23,4 23,4 23,4 38,9 48,0
High head pressure pump - Max. current A SIES) 38,0 38,0 38,0 68,0 82,0
Std. head pressure pump - LRA A 221 274 274 274 456 566

(1) Fans EC @800
(2) Fans EC @900

Legacy Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 15/10° C; 70-30% water-glycol mixture; R134A refrigerant (with R513A
refrigerant indicated values are increased by 3%). The cables have to be sized in compliance with local standards and according to the type and

characteristics of installation and FLA current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB)
is used as additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker

is type B.) :

|AA][=]
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Tab. 1g - Electrical data - FAL 077-138

Models FAL 077 (1:]] 101 116 127 138
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power (" kW 249 282 334 379 427 459
OA O (without PFC) A 404 450 546 614 694 750
cos¢ () (without PFC) 0,89 0,90 0,88 0,89 0,89 0,88
Total input power @ kW 245 278 330 374 422 453
OA @ (without PFC) A 399 445 540 608 687 742
cos@ @ (without PFC) 0,89 0,90 0,88 0,89 0,89 0,88
OA ) (with PFC) A 380 428 91 615 648 702
cos® (M (with PFC) 0,94 0,95 0,94 0,95 0,95 0,94
OA @ (with PFC) A 375 423 507 569 640 693
cos@ @ (with PFC) 0,94 0,95 0,94 0,95 0,95 0,94
Max. power input @ kW 348 388 453 495 566 618
FLA @ A 606 666 693 781 894 970
cos@ (without PFC) @ 0,83 0,84 0,94 0,92 0,91 0,92
FLA (with PFC) @ A 572 801 893 953 954 1172
cos@ (with PFC) @ 0,88 0,70 0,73 0,75 0,86 0,76
LRA (Y/D) @ A 762 1035 1159 1354 1354 1582
2 1000gG/ 1000gG/ 1250gG/ 1250gG/ 12509G/
SO A 800dG/ | 4po0aM | 1000aM | 1250aM | 1250aM | 1250aM
. . . . e ooy (B M12 / M12 / M12 / M12 / M12 / M12x2 /
Ring terminals with hole/Line Helical fixing @| mm/Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm
"Control power suppl
(only for option Fast-étart)" V/Ph/Hz 230V / 1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 216,2 250 296 336 378,6 404,7
Compressor - Nominal current A 356 402 490 550 622 670
Single compressor 1 - Max. current A 280 310 320 360 413 447
Single compressor 1 - LRA A 436 465 586 650 805 917
Single compressor 2 - Max. current A 280 310 320 360 413 447
Single compressor 2 - LRA A 436 465 586 650 805 917
Fans number - 12 12 14 16 18 20
Fans EC @800 - Power input kW 2,7
Fans EC @800 - Nominal current A 4,0
Fans EC @800 - Max. current A 4,2
Fans EC @900 - Power input kW 2,4
Fans EC @900 - Nominal current A 3,6
Fans EC @900 - Max. current A 3,8
Std. head pressure pump model (option) - Nl NEED NEED NEED MDD NEAUD-
160/173 160/161 160/161 160/161 160/169 160/176
Std. head pressure pump - Nominal power kW 15 18,5 18,5 18,5 30 37
Std. head pressure pump - Motor power kW 16,4 20,1 20,1 20,1 31,7 38,9
Std. head pressure pump - Max. current A 26,3 SilkS 31,5 BilES 56,0 68,0
Std. head pressure pump - LRA A 184 221 221 221 370 456
High head pressure pump model (option) - )T AL ML oy MDD NEAUD-
160/177 160/167 160/167 160/167 200/181 200/192
High head pressure pump - Nominal power kW 18,5 22 22 22 37 45
High head pressure pump - Motor power kW 20 23,4 23,4 23,4 38,9 48,0
High head pressure pump - Max. current A 1.5 38,0 38,0 38,0 68,0 82,0
Std. head pressure pump - LRA A 221 274 274 274 456 566
Adiabatic pumps model (option) - GXR13 GXR13 GXR13 GXR13 GXR13 GXR13
Adiabatic pumps - Number - 4 4 4 4 4 4
Adiabatic pumps - Nominal power kW 0,45 0,45 0,45 0,45 0,45 0,45
Adiabatic pumps - Motor power kW 0,95 0,95 0,95 0,95 0,95 0,95
Adiabatic pumps - Max. current A 1,6 1,60 1,60 1,60 1,60 1,60
Adiabatic pumps pump - LRA A -

(1) Fans EC @800

(2) Fans EC @900

Legacy Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 15/10° C; 70-30% water-glycol mixture; R134A refrigerant (with R513A refrigerant
indicated values are increased by 3%); System adiabatic OFF. The cables have to be sized in compliance with local standards and according to the type and
characteristics of installation and FLA current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) is used as EI
additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker is type B.) :
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Tab. 1h - Electrical data - FAL LN 077-138

Models FAL LN 077 089 101 116 127 138
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power kW 247 283 338 383 429 459
OA O (without PFC) A 403 455 555 624 698 754
cos@ ") (without PFC) 0,89 0,90 0,88 0,89 0,89 0,88
Total input power @ kW 246 282 337 382 427 457
OA @ (without PFC) A 402 454 553 623 696 752
cos@ @ (without PFC) 0,88 0,90 0,88 0,88 0,89 0,88
OA O (with PFC) A 379 432 521 585 651 705
cos@ () (with PFC) 0,94 0,95 0,94 0,95 0,95 0,94
OA @ (with PFC) A 377 431 520 583 649 702
cos@ @ (with PFC) 0,94 0,95 0,93 0,95 0,95 0,94
Max. power input @ kW 348 388 453 495 566 618
FLA @ A 606 666 693 781 894 970
cos@ (without PFC) @ 0,83 0,84 0,94 0,92 0,91 0,92
FLA (with PFC) @ A 572 801 893 953 954 1172
cos@ (with PFC) @ 0,88 0,70 0,73 0,75 0,86 0,76
LRA (Y/D) @ A 762 1035 1159 1354 1354 1582
a 1000gG/ 1000gG/ 12509G/ 1250gG/ | 1250g9G/
EFEWED I EIEN) A 80096/ 1000aM 1000aM 1250aM | 1250aM | 1250aM
. . . . o] (R (B M12 / M12 / M12 / M12 / M12 / M12x2 /
Ring terminals with hole/Line Helical fixing @ | mm/Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm | 50-75Nm
"Control power suppl
(only.for.aption Fast-étart)" V/Ph/Hz 230V /1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 232,8 269 321 364 407,4 435,3
Compressor - Nominal current A 380 432 528 594 664 716
Single compressor 1 - Max. current A 280 310 320 360 413 447
Single compressor 1 - LRA A 436 465 586 650 805 917
Single compressor 2 - Max. current A 280 310 320 360 413 447
Single compressor 2 - LRA A 436 465 586 650 805 917
Fans number - 12 12 14 16 18 20
Fans EC @800 - Power input kW 1,2
Fans EC @800 - Nominal current A 1,9
Fans EC @800 - Max. current A 4,2
Fans EC @900 - Power input kW 1,1
Fans EC @900 - Nominal current A 1,8
Fans EC @900 - Max. current A 3,8
Std. head pressure pump model (option) - NEE MY iy MY ML MERUE
160/173 160/161 160/161 160/161 160/169 160/176
Std. head pressure pump - Nominal power kW 15 18,5 18,5 18,5 30 37
Std. head pressure pump - Motor power kW 16,4 20,1 20,1 20,1 31,7 38,9
Std. head pressure pump - Max. current A 26,3 31,5 SIS, L 56,0 68,0
Std. head pressure pump - LRA A 184 221 221 221 370 456
High head pressure pump model (option) - e MO s MBS MERESS MR
160/177 160/167 160/167 160/167 200/181 200/192
High head pressure pump - Nominal power kW 18,5 22 22 22 37 45
High head pressure pump - Motor power kW 20 23,4 23,4 23,4 38,9 48,0
High head pressure pump - Max. current A &l 38,0 38,0 38,0 68,0 82,0
Std. head pressure pump - LRA A 221 274 274 274 456 566
Adiabatic pumps model (option) - GXR13 GXR13 GXR13 GXR13 GXR13 GXR13
Adiabatic pumps - Number - 4 4 4 4 4 4
Adiabatic pumps - Nominal power kW 0,45 0,45 0,45 0,45 0,45 0,45
Adiabatic pumps - Motor power kW 0,95 0,95 0,95 0,95 0,95 0,95
Adiabatic pumps - Max. current A 1,6 1,60 1,60 1,60 1,60 1,60
Adiabatic pumps pump - LRA A -

(1) Fans EC @800
(2) Fans EC @900

Legacy Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 15/10° C; 70-30% water-glycol mixture; R134A refrigerant (with R513A refrigerant
indicated values are increased by 3%); System adiabatic OFF. The cables have to be sized in compliance with local standards and according to the type and

|AA][=]

characteristics of installation and FLA current.
OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) is used as

additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker is type B.) :

N
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Tab. 1i - Electrical data - CDL 077-138

Models CDL 077 089 101 116 127 138
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power kW 232 264 303 344 391 419
OA (without PFC) A 382 426 501 565 642 696
cos@ (without PFC) 0,88 0,90 0,87 0,88 0,88 0,87
OA (with PFC) A 357 403 467 525 600 645
cos® (with PFC) 0,94 0,95 0,94 0,95 0,94 0,94
Max. power input kW 345 385 448 490 560 612
FLA ( A 613 673 702 790 905 982
cos@ (without PFC) 0,81 0,83 0,92 0,89 0,89 0,90
FLA (with PFC) A 579 801 893 953 954 1172
cos@ (with PFC) 0,86 0,69 0,72 0,74 0,85 0,75
LRA (Y/D) A 769 1035 1159 1354 1354 1582
1000gG/ 1000gG/ 12509G/ 1250gG/ | 1250gG/
Max. fuse (9G/aM) A 800G/ 1000aM 1000aM 1250aM | 1250aM | 1250aM
. . . . . . M12/ M12 / M12 / M12x2 / M12 / M12x2 /
Ring terminals with hole/Line Helical fixing | mm/Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm | 50-75Nm
"Control power supply
(only for option Fast-Start)" V/Ph/Hz 230V / 1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 200 232 265 301 342 365
Compressor - Nominal current A 332 376 442 498 566 612
Single compressor 1 - Max. current A 280 310 320 360 413 447
Single compressor 1 - LRA A 436 465 586 650 805 917
Single compressor 2 - Max. current A 280 310 320 360 413 447
Single compressor 2 - LRA A 436 465 586 650 805 917
Fans number - 12 12 14 16 18 20
Fans EC @800 - Power input kW -
Fans EC @800 - Nominal current A -
Fans EC @800 - Max. current A -
Fans EC @900 - Power input kW 2,7
Fans EC @900 - Nominal current A 4,2
Fans EC @900 - Max. current A 4,9
Std. head pressure pump model (option) = NEEE NEEED et NEEH NEiED Nt
160/147 160/147 160/151 60/151 160/151 160/161
Std. head pressure pump - Nominal power kW 11 11 15 15 15 18,5
Std. head pressure pump - Motor power kW 12,1 12,1 16,4 16,4 16,4 20,1
Std. head pressure pump - Max. current A 19,4 19,4 26,3 26,3 26,3 B
Std. head pressure pump - LRA A 136 136 184 184 184 221
High head pressure pump model (option) - N Nt NE- Nt Nzl Nt
160/151 160/151 160/161 160/161 160/161 160/167
High head pressure pump - Nominal power kW 15 15 18,5 18,5 18,5 22
High head pressure pump - Motor power kW 16 16,4 20,1 20,1 20,1 23,4
High head pressure pump - Max. current A 26,3 26,3 31,5 31,5 31,5 38,0
Std. head pressure pump - LRA A 184 184 221 221 221 274

Legacy Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 12/7°C; water; R134A refrigerant (with R513A refrigerant indicated values

are increased by 3%). The cables have to be sized in compliance with local standards and according to the type and characteristics of installation and FLA

current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) EI
[a¥al

is used as additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker
is type B.) :
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Tab. 1j - Electrical data - CDL LN 077-138

Models CDL LN 077 089 101 116 127 138
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power kW 229 262 299 341 384 412
OA (without PFC) A 374 420 494 557 631 682
cos@ (without PFC) 0,88 0,90 0,87 0,88 0,88 0,87
OA (with PFC) A 350 398 460 518 590 632
cos® (with PFC) 0,94 0,95 0,94 0,95 0,94 0,94
Max. power input kW 345 385 448 490 560 612
FLA A 613 673 702 790 905 982
cos (without PFC) 0,81 0,83 0,92 0,89 0,89 0,90
FLA (with PFC) A 579 801 893 953 954 1172
cos@ (with PFC) 0,86 0,69 0,72 0,74 0,85 0,75
LRA (Y/D) A 769 1035 1159 1354 1354 1582
1000gG/ 1000gG/ 1250gG/ 12509G/ | 12509G/
Max. fuse (9G/aM) A 800G/ 1000aM 1000aM 1250aM | 1250aM | 1250aM
Ring terminals with hole/Line Helical fixing | mm/Nm ey ey LAIIE e ey Nz
50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm [ 50-75Nm
"Control power supply
(only for option Fast-Start)" V/Ph/Hz 230V /1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 207 240 274 312 352 376
Compressor - Nominal current A 342 388 456 514 582 628
Single compressor 1 - Max. current A 280 310 320 360 413 447
Single compressor 1 - LRA A 436 465 586 650 805 917
Single compressor 2 - Max. current A 280 310 320 360 413 447
Single compressor 2 - LRA A 436 465 586 650 805 917
Fans number - 12 12 14 16 18 20
Fans EC @800 - Power input kW -
Fans EC @800 - Nominal current A -
Fans EC @800 - Max. current A -
Fans EC @900 - Power input kW 1,8
Fans EC @900 - Nominal current A 2,7
Fans EC @900 - Max. current A 4,9
. NB80- NB80- NB80-
Std. head pressure pump model (option) NB80-160/147 |NB80-160/147 160/151 NB80-160/151 160/151 160/161
Std. head pressure pump - Nominal power kW 11 11 15 15 15 18,5
Std. head pressure pump - Motor power kW 12,1 12,1 16,4 16,4 16,4 20,1
Std. head pressure pump - Max. current A 19,4 19,4 26,3 26,3 26,3 .5
Std. head pressure pump - LRA A 136 136 184 184 184 221
High head pressure pump model (option) - NEED N N Nl Nt NE-
160/151 160/151 160/161 160/161 160/161 160/167
High head pressure pump - Nominal power kW 15 15 18,5 18,5 18,5 22
High head pressure pump - Motor power kW 16 16,4 20,1 20,1 20,1 23,4
High head pressure pump - Max. current A 26,3 26,3 31,5 31,5 31,5 38,0
Std. head pressure pump - LRA A 184 184 221 221 221 274

Legacy Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 12/7°C; water; R134A refrigerant (with R513A refrigerant indicated values
are increased by 3%). The cables have to be sized in compliance with local standards and according to the type and characteristics of installation and FLA

current.

OA, FLA, LRA are calculated for unit without pumps.
If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB)

is used as additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker

is type B.) :

24| (=]
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Tab. 1k - Electrical data - CAL 077-138

Models CAL 077 089 101 116 127 138
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power kW 239 271 311 858 399 429
OA (without PFC) A 389 435 512 576 653 708
cos@ (without PFC) 0,89 0,90 0,88 0,88 0,88 0,87
OA (with PFC) A 389 435 512 576 653 708
cos@ (with PFC) 0,94 0,95 0,94 0,95 0,95 0,94
Max. power input kW 345 385 448 490 560 612
FLA A 613 673 702 790 905 982
cos@ (without PFC) 0,81 0,83 0,92 0,89 0,89 0,90
FLA (with PFC) A 579 801 893 953 954 1172
cos® (with PFC) 0,86 0,69 0,72 0,74 0,85 0,75
LRA (Y/D) A 769 1035 1159 1354 1354 1582
1000gG/ 1000gG/ 12509G/ 1250gG/ | 1250gG/
Max. fuse (gG/aM) A 800gG/ 1000aM 1000aM 1250aM | 1250aM | 1250aM
Ring terminals with hole/Line Helical fixing | mm/Nm ey ey iy AP ey el
50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm | 50-75Nm
"Control power suppl
(only for gption Far;f_éta . V/Ph/Hz 230V / 1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 203,9 237 270 307 3471 370,6
Compressor - Nominal current A 336 382 450 506 574 620
Single compressor 1 - Max. current A 280 310 320 360 413 447
Single compressor 1 - LRA A 436 465 586 650 805 917
Single compressor 2 - Max. current A 280 310 320 360 413 447
Single compressor 2 - LRA A 436 465 586 650 805 917
Fans number - 12 12 14 16 18 20
Fans EC @800 - Power input kW -
Fans EC @800 - Nominal current A -
Fans EC @800 - Max. current A -
Fans EC @900 - Power input kW 2,9
Fans EC @900 - Nominal current A 4.4
Fans EC @900 - Max. current A 4,9
Std. head pressure pump model (option) el p=Cls ey Ol AEEY Oy
160/147 160/147 160/151 160/151 160/151 160/161
Std. head pressure pump - Nominal power kW 11 11 15 15 15 18,5
Std. head pressure pump - Motor power kW 12,1 12,1 16,4 16,4 16,4 20,1
Std. head pressure pump - Max. current A 19,4 19,4 26,3 26,3 26,3 SIlES)
Std. head pressure pump - LRA A 136 136 184 184 184 221
High head pressure pump model (option) - N NEED NS N N N
160/151 160/151 160/161 160/161 160/161 160/167
High head pressure pump - Nominal power kW 15 15 18,5 18,5 18,5 22
High head pressure pump - Motor power kW 16 16,4 20,1 20,1 20,1 23,4
High head pressure pump - Max. current A 26,3 26,3 BilES SilES 31,5 38,0
Std. head pressure pump - LRA A 184 184 221 221 221 274
Adiabatic pumps model (option) - GXR13 GXR13 GXR13 GXR13 GXR13 GXR13
Adiabatic pumps - Number - 4 4 4 4 4 4
Adiabatic pumps - Nominal power kW 0,45 0,45 0,45 0,45 0,45 0,45
Adiabatic pumps - Motor power kW 0,95 0,95 0,95 0,95 0,95 0,95
Adiabatic pumps - Max. current A 1,6 1,60 1,60 1,60 1,60 1,60
Adiabatic pumps pump - LRA A -

Legacy Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 12/7° C; water; R134A refrigerant (with R513A refrigerant indicated values
are increased by 3%); System adiabatic OFF. The cables have to be sized in compliance with local standards and according to the type and characteristics
of installation and FLA current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB) is EI
used as additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker is type M

B.):
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Tab. 11 - Electrical data - CAL LN 077-138

Models CAL LN 077 089 101 116 127 138
Power supply V/Ph/Hz 400V / 3Ph + PE / 50Hz
Total input power kW 235 269 307 349 394 422
OA (without PFC) A 382 430 505 571 642 696
cos@ (without PFC) 0,89 0,90 0,88 0,88 0,88 0,87
OA (with PFC) A 358 407 472 531 596 646
cos@ (with PFC) 0,95 0,95 0,94 0,95 0,95 0,94
Max. power input kW 345 385 448 490 560 612
FLA A 613 673 702 790 905 982
cos@ (without PFC) 0,81 0,83 0,92 0,89 0,89 0,90
FLA (with PFC) A 579 801 893 953 954 1172
cos® (with PFC) 0,86 0,69 0,72 0,74 0,85 0,75
LRA (Y/D) A 769 1035 1159 1354 1354 1582
1000gG/ 1000gG/ 12509G/ 1250gG/ | 1250gG/
Max. fuse (gG/aM) A 800gG/ 1000aM 1000aM 1250aM | 1250aM | 1250aM
Ring terminals with hole/Line Helical fixing | mm/Nm ey ey iy AP ey el
50-75Nm 50-75Nm 50-75Nm 50-75Nm 50-75Nm | 50-75Nm
"Control power suppl
(only for gption Far;f_éta . V/Ph/Hz 230V / 1Ph + N + PE / 50Hz
Pmax kW 0,59
Imax A 2,3
FLA A 7
Cable section min./max. mm? 1,5/35
Max. fuse (gG/aM) A 40
Line Helical fixing Nm 2
Compressor - Power input kW 211,7 246 281 319 359,4 383,8
Compressor - Nominal current A 348 396 466 526 592 640
Single compressor 1 - Max. current A 280 310 320 360 413 447
Single compressor 1 - LRA A 436 465 586 650 805 917
Single compressor 2 - Max. current A 280 310 320 360 413 447
Single compressor 2 - LRA A 436 465 586 650 805 917
Fans number - 12 12 14 16 18 20
Fans EC @800 - Power input kW =
Fans EC @800 - Nominal current A -
Fans EC @800 - Max. current A -
Fans EC @900 - Power input kW 1,9
Fans EC @900 - Nominal current A 2,8
Fans EC @900 - Max. current A 4,9
Std. head pressure pump model (option) - Nt NEtEes NEED MR NSO Nt
160/147 160/147 160/151 160/151 160/151 160/161
Std. head pressure pump - Nominal power kW 11 11 15 15 15 18,5
Std. head pressure pump - Motor power kW 12,1 12,1 16,4 16,4 16,4 20,1
Std. head pressure pump - Max. current A 19,4 19,4 26,3 26,3 26,3 SilFS)
Std. head pressure pump - LRA A 136 136 184 184 184 221
High head pressure pump model (option) - NEtEe NEEe e MR NSO Nt
160/151 160/151 160/161 160/161 160/161 160/167
High head pressure pump - Nominal power kW 15 15 18,5 18,5 18,5 22
High head pressure pump - Motor power kW 16 16,4 20,1 20,1 20,1 23,4
High head pressure pump - Max. current A 26,3 26,3 14 OIIPS) 31,5 38,0
Std. head pressure pump - LRA A 184 184 221 221 221 274
Adiabatic pumps model (option) - GXR13 GXR13 GXR13 GXR13 GXR13 GXR13
Adiabatic pumps - Number - 4 4 4 4 4 4
Adiabatic pumps - Nominal power kW 0,45 0,45 0,45 0,45 0,45 0,45
Adiabatic pumps - Motor power kW 0,95 0,95 0,95 0,95 0,95 0,95
Adiabatic pumps - Max. current A 1,6 1,60 1,60 1,60 1,60 1,60
Adiabatic pumps pump - LRA A -

Legacy Application - Outdoor temperature 35° C; fluid inlet/outlet temperature 12/7° C; water; R134A refrigerant (with R513A refrigerant indicated values
are increased by 3%); System adiabatic OFF. The cables have to be sized in compliance with local standards and according to the type and characteristics

24| (=]

of installation and FLA current.

OA, FLA, LRA are calculated for unit without pumps.

If the unit with EC-FAN or inverter pump is connected to an electric installation where an earthleakage circuit breaker (ELCB)
is used as additional protection, the circuit breaker must be of a type marked with the followings symbols (This circuit breaker
is type B.) :

N
1Y
VERTIV
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Tab. 2 - Internal hydraulic volume

Models Unit Volume of Adiabatic Volum of built-in System
volume (l) System (for each bank) (I) adiabatic (for each bank) ()
088 1044 79 511
102 1193 90 522
FA4
117 1428 101 533
130-10X- 145- 160 1644 113 545
088 1044 - -
102 1193 - -
FD4
117 1428 - -
130-10X- 145- 160 1644 = -
077 923 68 500
089 923 68 500
101 1242 79 511
FAL
116 1691 90 522
127 1834 101 533
138 1951 113 545
077 923 = -
089 923 - -
101 1242 = -
FDL
116 1691 - -
127 1834 - -
138 1951 - -
077 422 68 500
089 422 68 500
101 568 79 511
CAL
116 911 90 522
127 982 101 583
138 982 130 545
077 422 = -
089 422 - -
101 568 - -
CDL
116 911 - -
127 982 = -
138 982 - -
NOTE:

Internal hydraulic volume has to be increased on units with pumps option.
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Tab. 3 - Operating range

This diagram shows the average working limits of all the Freecooling product family.

Average “Liebert® AFC” Working Limits

M
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B
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ambient Temperature [“C)
m
]
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Ambiert temperature [*C)

» Between - 25°C and + 45°C for all models; humidity 80% R.H.; non condensing.

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022 41



o
1Y
VERTIV.

Tab. 3a - Operating range - Freecooling with Fans EC

Models: FA4 088 102 117 130 10X 145 160
Operating range
Max. Outdoor temperature R134a () °C 58] 54 58] 58] 54 51 49
Max. Outdoor temperature R513A " °C 51 52 51 51 52 49 47
Max water flow m®h 240 320,9 351,8 351,8 320,9 403 403
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1.1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G
(1) - Nominal air flow; 30% glycol mixture outlet temperature 20°C; full load
(*) - Outdoor temperature of adiabatic versions = After PAD dry bulb air temperature
Tab. 3b - Operating range - Freecooling with Fans EC
Models: FD4 088 102 117 130 10X 145 160
Operating range
Max. Outdoor temperature R134a () °C 54 55) 54 54 55) 51 50
Max. Outdoor temperature R513A °C 52 58) 52 52 53 49 48
Max water flow mh 240 320,9 351,8 351,8 320,9 403 403
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1.1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G

(1) - Nominal air flow; 30% glycol mixture outlet temperature 20°C; full load
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Tab. 3c - Operating range - Freecooling LN (Low noise) with Fans EC
Models: FA4 + LN 088 102 17 130 10X 145 160
Operating range
Max. Outdoor temperature R134a ( C 50 50 50 49 50 46 44
Max. Outdoor temperature R513A (" °C 48 48 48 47 48 44 42
Max water flow m®h 240 320,9 351,8 351,8 320,9 403 403
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1.1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G
(1) - Nominal air flow; 30% glycol mixture outlet temperature 20°C; full load
(*) - Outdoor temperature of adiabatic versions = After PAD dry bulb air temperature
Tab. 3d - Operating range - Freecooling LN (Low noise) with Fans EC
Models: FD4 + LN 088 102 117 130 10X 145 160
Operating range
Max. Outdoor temperature R134a () °C 50 51 51 50 51 47 45
Max. Outdoor temperature R513A () °C 48 49 49 48 49 45 43
Max water flow mh 240 320,9 351,8 351,8 320,9 403 403
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1.1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G
(1) - Nominal air flow; 30% glycol mixture outlet temperature 20°C; full load
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Tab. 3e - Operating range - Freecooling with Fans EC

Models: FAL 077 089 101 116 127 138
Operating range
Max. Outdoor temperature R134a ( C 49 49 46 46 47 47
Max. Outdoor temperature R513A (" °C 47 47 44 44 45 45
Max water flow m®h 148,6 199 320,9 2922 318,9 318,9
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1,1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G
(1) - Nominal air flow; 30% glycol mixture outlet temperature 10°C; full load
(*) - Outdoor temperature of adiabatic versions = After PAD dry bulb air temperature
Tab. 3f - Operating range - Freecooling with Fans EC
Models: FDL 077 089 101 116 127 138
Operating range
Max. Outdoor temperature R134a ™" °C 49 50 47 47 47 48
Max. Outdoor temperature R513A °C 47 48 45 45 45 46
Max water flow mh 148,6 199 320,9 2922 318,9 318,9
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1,1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G

(1) - Nominal air flow; 30% glycol mixture outlet temperature 10°C; full load

NOTES:

The units are equipped with automatic capacity reduction system to avoid the machine lock before reaching the indicated outdoor air temperature max.

limits.In the units with economizer option, such device is disabled before reaching the indicated outdoor air temperature max. limits.
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Tab. 3g - Operating range - Low Noise (LN) Freecooling with Fans EC
Models: FAL + LN 077 089 101 116 127 138
Operating range
Max. Outdoor temperature R134a ( C 45 45 42 42 42 43
Max. Outdoor temperature R513A ™ °C 43 43 40 40 40 41
Max water flow m®h 148,6 199 320,9 2922 318,9 318,9
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1,1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G
(1) - Nominal air flow; 30% glycol mixture outlet temperature 10°C; full load
(*) - Outdoor temperature of adiabatic versions = After PAD dry bulb air temperature
Tab. 3h - Operating range - Low Noise (LN) Freecooling with Fans EC
Models: FDL + LN 077 089 101 116 127 138
Operating range
Max. Outdoor temperature R134a () °C 46 46 43 43 43 44
Max. Outdoor temperature R513A (" °C 44 44 41 41 41 42
Max water flow mh 148,6 199 320,9 292,2 318,9 318,9
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1,1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G
(1) - Nominal air flow; 30% glycol mixture outlet temperature 10°C; full load
NOTES:
The units are equipped with automatic capacity reduction system to avoid the machine lock before reaching the indicated outdoor air temperature max.
limits.In the units with economizer option, such device is disabled before reaching the indicated outdoor air temperature max. limits.
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Tab. 3i - Operating range - Chiller with Fans EC

Models: CAL 077 089 101 116 127 138
Operating range
Max. Outdoor temperature R134a ( C 51 51 50 50 50 50
Max. Outdoor temperature R513A (" °C 49 49 48 48 48 48
Max water flow m®h 148,6 199 320,9 2922 318,9 318,9
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1,1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G
(1) - Nominal air flow; water outlet temperature 7°C; full load
(*) - Outdoor temperature of adiabatic versions = After PAD dry bulb air temperature
Tab. 3l - Operating range — Chiller with Fans EC
Models: CDL 077 089 101 116 127 138
Operating range
Max. Outdoor temperature R134a () °C 52 52 51 51 51 52
Max. Outdoor temperature R513A °C 50 50 49 49 49 50
Max water flow mh 148,6 199 320,9 2922 318,9 318,9
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1,1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G

(1) - Nominal air flow; water outlet temperature 7°C; full load

NOTES:

The units are equipped with automatic capacity reduction system to avoid the machine lock before reaching the indicated outdoor air temperature max.

limits.In the units with economizer option, such device is disabled before reaching the indicated outdoor air temperature max. limits.
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Tab. 3m - Operating range - Chiller with Fans EC

Models: CAL + LN 077 089 101 116 127 138
Operating range
Max. Outdoor temperature R134a ( C 49 49 48 48 48 49
Max. Outdoor temperature R513A (" °C 47 47 46 46 46 47
Max water flow m®h 148,6 199 320,9 2922 318,9 318,9
Safety devices setting
High pressure switch barg 20
High pressure safety switch barg 22
HP safety valve (each circuit) # 2
High pressure safety valve connection inch 1,1/4" G
Low pressure switch barg 5
Low pressure safety switch barg 14
LP safety valve (each circuit) # 1
Low pressure safety valve connection inch 3/4" G

(1) - Nominal air flow; water outlet temperature 7°C; full load
(*) - Outdoor temperature of adiabatic versions = After PAD dry bulb air temperature

Tab. 3n - Operating range — Chiller with Fans EC

Models: CDL + LN

Operating range

Max. Outdoor temperature R134a () °C 50 50 49 49 50 50
Max. Outdoor temperature R513A (" °C 48 48 47 47 48 48
Max water flow mh 148,6 199 320,9 2922 318,9 318,9
Safety devices setting

High pressure switch barg 20

High pressure safety switch barg 22

HP safety valve (each circuit) # 2

High pressure safety valve connection inch 1,1/4" G

Low pressure switch barg 5

Low pressure safety switch barg 14

LP safety valve (each circuit) # 1

Low pressure safety valve connection inch 3/4" G

(1) - Nominal air flow; water outlet temperature 7°C; full load

NOTES:

The units are equipped with automatic capacity reduction system to avoid the machine lock before reaching the indicated outdoor air temperature max.

limits.In the units with economizer option, such device is disabled before reaching the indicated outdoor air temperature max. limits.
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Tab. 4 - Refrigerant and oil charge

MODELS 088 102 117 130-145 160 10X
Refrigerant charge (each circuit) [kg] 47 62 70 76 76 62
Qil charge (each circuit) [It] 19 30 30 30 32 30
MODELS 088 102 117 130 160 10X
Refrigerant charge (each circuit) [kal 47 62 70 76 76 62
Oil charge (each circuit) [It] 19 30 30 30 32 30
FAL/FDL/CAL/CDL

MODELS 077 089 101 116 127 138
Refrigerant charge (each circuit) [kg] 41 41 46 58 60 65
Qil charge (each circuit) [It] 30 30 30 30 32 32

Tab. 5 - Sound pressure level

SPL

The values of Sound Pressure Level SPL for every octave band frequency,measured with unit on full load operation, at nominal working
conditions (ambient air temperature 35°C, Evaporator water inlet/outlet temperature 12/7°C), free field conditions and 1m from unit in
according to ISO 3744 average method are indicated in the following tables.

PWL

The values of Power Level PWL for every octave band frequency, with unit on full load operation, at nominal working conditions (ambient
air temperature 35°C, Evaporator water inlet/outlet temperature 12/7°C), calculated in according to ISO 3744 procedure method are
indicated in the following tables.

Tab. 5a - SPL - FA4 with Fans with a diameter of 800 mm @ 11000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;::I)]
“SPL” Sound pressure levels [dB]
088 74 77 72 74 69 66 58 51 75,0
102 75 78 73 75 70 67 59 52 755
117 75 78 73 75 70 67 59 52 76,0
130 75 78 73 75 70 67 59 52 76,0
10X 75 78 73 75 70 67 59 52 76,0
145 76 79 74 76 71 68 60 58 76,5
160 76 79 74 76 71 68 60 58 76,5

Sound pressure levels tolerance for each octave band: - 0/+2 dB

Tab. 5b - PWL - FA4 with Fans with a diameter of 800 mm @ 11000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“PWL” Sound power levels [dB]
088 97 100 95 97 92 89 81 74 97,5
102 98 101 96 98 93 90 82 75 98,6
117 98 101 96 98 93 90 82 75 99,1
130 99 102 97 99 94 91 83 76 99,5
10X 99 102 97 99 94 91 83 76 99,5
145 100 102 97 99 94 91 83 76 100,0
160 100 102 97 99 94 91 83 76 100,0

Sound power levels tolerance for each octave band: - 0/+2 dB
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Tab. 5¢ - SPL - FD4 with Fans with a diameter of 800 mm @ 11000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“SPL” Sound pressure levels [dB]
088 75 78 73 75 70 67 59 52 14515
102 75 78 73 75 70 67 59 52 76,0
17 76 79 74 76 71 68 60 53 76,5
130 76 79 74 76 71 68 60 58 76,5
10X 76 79 74 76 71 68 60 58 76,5
145 77 79 74 76 71 68 60 58 77,0
160 77 79 74 76 71 68 60 58 77,0

Sound pressure levels tolerance for each octave band: - 0/+2 dB

Tab. 5d - PWL - FD4 with Fans with a diameter of 800 mm @ 11000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“PWL” Sound power levels [dB]
088 97 100 95 97 92 89 81 74 97,6
102 98 101 96 98 98 90 82 75 98,7
17 99 101 96 98 93 90 82 75 99,2
130 99 102 97 99 94 91 83 76 99,7
10X 99 102 97 99 94 91 83 76 99,7
145 100 102 97 99 94 91 83 76 100,2
160 100 102 97 99 94 91 83 76 100,2

Sound power levels tolerance for each octave band: - 0/+2 dB

Tab. 5e - SPL - FA4+LN with Fans with a diameter of 800 mm @ 8500br./min
Octave band frequency [Hz]

HOGEIS 250 500 1000 2000 4000 8000 Jotal
[dB(A)]

FA4+LN “SPL” Sound pressure levels [dB]
088 71 72 69 69 64 58 51 46 69,5
102 71 72 69 69 64 58 51 46 69,5
17 72 73 70 70 65 59 52 47 70,0
130 72 73 70 70 65 59 52 47 70,0
10X 72 73 70 70 65 59 52 47 70,0
145 73 73 70 70 65 59 52 47 70,5
160 73 73 70 70 65 59 52 47 70,5

Sound pressure level tolerance for each octave band:- 0/+2 dB
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Tab. 5f - PWL - FA4+LN with Fans with a diameter of 800 mm @ 8500br./min
Octave band frequency [Hz]

m‘i‘i_'; 250 500 1000 2000 4000 8000 [dTSIZI)]
“PWL” Sound power levels [dB]
088 94 95 92 92 87 81 74 69 92,0
102 94 95 92 92 87 81 74 69 92,5
17 95 9% 93 93 88 82 75 70 93,0
130 96 9 93 93 88 82 75 70 93,5
10X 9% 9 93 93 88 82 75 70 93,5
145 97 97 94 94 89 83 76 71 94,0
160 97 97 94 94 89 83 76 71 94,0

Sound power levels tolerance for each octave band: - 0/+2 dB

Tab. 5g - SPL - FD4 + LN with Fans with a diameter of 800 mm @ 8500br./min
Octave band frequency [Hz]

HOGES 250 500 1000 2000 4000 8000 Jotal
[dB(A)]
FD4 + LN “SPL” Sound pressure levels [dB]
088 71 73 70 70 65 59 52 47 70,0
102 72 73 70 70 65 59 52 47 70,0
17 72 73 70 70 65 59 52 47 70,5
130 72 73 70 70 65 59 52 47 70,5
10X 72 73 70 70 65 59 52 47 70,5
145 73 74 71 71 66 60 53 48 71,0
160 73 74 71 71 66 60 53 48 71,0

Sound pressure level tolerance for each octave band:- 0/+2 dB

Tab. 5h - PWL - FD4 + LN with Fans with a diameter of 800 mm @ 8500br./min
Octave band frequency [Hz]

N 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]
088 93 95 92 92 87 81 74 69 92.1
102 95 95 92 92 87 81 74 69 92,7
17 95 9% 93 93 88 82 75 70 932
130 95 9% 93 93 88 82 75 70 93,7
10X 95 9% 93 93 88 82 75 70 93.7
145 9% o7 94 94 89 83 76 71 94.2
160 9% o7 94 94 89 83 76 71 94.2

Sound power levels tolerance for each octave band: - 0/+2 dB
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Tab. 5i - SPL - FA4 with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“SPL” Sound pressure levels [dB]
088 75 78 75 77 71 68 60 58 77,5
102 76 79 76 78 72 69 61 54 78
17 76 79 76 78 72 69 61 54 78,5
130 76 79 76 78 72 69 61 54 78,5
10X 76 79 76 78 72 69 61 54 78,5
145 77 80 77 79 73 70 62 55 79
160 77 80 77 79 73 70 62 59 79

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5j - PWL - FA4 with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

Models
250 500 1000 2000 4000 8000

FA4 “PWL” Sound power levels [dB]

088 98 101 98 100 94 91 83 76 100
102 99 102 99 101 95 92 84 77 101,1
117 99 102 99 101 95 92 84 77 101,6
130 100 103 100 102 96 93 85 78 102
10X 100 103 100 102 96 93 85 78 102
145 101 103 100 102 96 93 85 78 102,5
160 101 103 100 102 96 93 85 78 102,5

Sound power level tolerance for each octave band -0/+2 dB

Tab. 5k - SPL - FD4 with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

L 250 500 1000 2000 4000 8000 [J;:Z')]
“SPL” Sound pressure levels [dB]
088 76 79 76 78 72 69 61 54 78
102 76 79 76 78 72 69 61 54 785
17 77 80 77 79 73 70 62 55 79
130 77 80 77 79 73 70 62 55 79
10X 77 80 77 79 73 70 62 55 79
145 78 80 77 79 73 70 62 55 79,5
160 78 80 77 79 73 70 62 55 79,5

Sound pressure level tolerance for each octave band -0/+2 dB

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022 51



X
VERTIV.

Tab. 51 - PWL - FD4 with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“PWL” Sound power levels [dB]
088 98 101 98 100 94 91 83 76 100,1
102 99 102 99 101 95 92 84 77 101,2
17 100 102 99 101 95 92 84 77 101,7
130 100 103 100 102 96 93 85 78 102,2
10X 100 103 100 102 96 93 85 78 102,2
145 101 103 100 102 96 93 85 78 102,7
160 101 103 100 102 96 93 85 78 102,7

Sound power level tolerance for each octave band -0/+2 dB

Tab. 5m - SPL - FA4 + LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

HOGES 250 500 1000 2000 4000 8000 Jotal
[dB(A)]

FA4 “SPL” Sound pressure levels [dB]
088 73 73 72,5 73 66 60 53 48 72,5
102 73 73 72,5 73 66 60 53 48 72,5
17 74 74 735 74 67 61 54 49 73
130 74 74 735 74 67 61 54 49 73
10X 74 74 735 74 67 61 54 49 73
145 75 74 735 74 67 61 54 49 735
160 75 74 735 74 67 61 54 49 735

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5n - PWL - FA4 + LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

L 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]
088 96 96 95,5 96 89 83 76 71 95
102 9% 9% 95,5 9% 89 83 76 71 95,5
17 97 o7 9.5 97 90 84 77 72 9%
130 98 o7 96,5 97 9 84 77 72 96,5
10X 98 o7 9.5 97 90 84 77 72 96,5
145 99 98 97,5 %8 91 85 78 73 o7
160 99 98 97,5 98 91 85 78 73 o7

Sound power level tolerance for each octave band -0/+2 dB
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Tab. 50 - SPL - FD4 + LN with Fans 900mm diameter @ 7700br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“SPL” Sound pressure levels [dB]
088 73 74 73,5 74 67 61 54 49 73
102 74 74 73 74 67 61 54 49 73
17 74 74 73 74 67 61 54 49 73,5
130 74 74 S5 74 67 61 54 49 735
10X 74 74 135 74 67 61 54 49 73,5
145 75 75 74,5 75 68 62 655 50 74
160 75 75 74,5 75 68 62 55 50 74

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5p - PWL - FD4 + LN with Fans 900mm diameter @ 7700br./min
Octave band frequency [Hz]

Ml‘:’gi's 250 500 1000 2000 4000 8000 [dT;:Z')]
“PWL” Sound power levels [dB]
088 95 96 95,5 96 89 83 76 71 95,1
102 97 9% 95,5 96 89 83 76 71 95,7
17 97 97 96,5 97 ) 84 77 72 96,2
130 97 97 96,5 97 9 84 77 72 96,7
10X 97 97 96,5 97 90 84 77 72 96,7
145 98 98 97,5 98 91 85 78 73 97,2
160 98 98 97,5 98 91 85 78 73 97,2

Sound power level tolerance for each octave band -0/+2 dB
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Tab. 59.1 - SPL - FAL with Fans with a diameter of 800 mm @ 11000br./min
Octave band frequency [Hz]

HOGES 250 500 1000 2000 4000 8000 el
[dB(A)]

FAL “SPL” Sound pressure levels [dB]
077 74 77 72 74 69 66 58 51 75
089 74 77 72 74 69 66 58 51 75
101 74 77 72 74 69 66 58 51 75
116 75 78 73 75 70 67 59 52 75,5
127 75 78 73 75 70 67 59 52 76,0
138 76 79 74 76 71 68 60 53 76,5

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5qg.2 - PWL - FAL with Fans with a diameter of 800 mm @ 11000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]
077 96 99 94 96 91 88 80 73 96,8
089 9% 99 94 9% 91 88 80 73 96,8
101 97 100 95 97 92 89 81 74 97,5
116 98 101 9% 98 93 90 82 75 98.6
127 98 101 9% 98 93 90 82 75 991
138 100 102 o7 99 94 91 83 76 100

Sound power level tolerance for each octave band -0/+2 dB

Tab. 5r.1 - SPL - FAL with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“SPL” Sound pressure levels [dB]
077 75 78 75 77 71 68 60 53 77,5
089 75 78 75 77 71 68 60 658 77,5
101 75 78 75 77 71 68 60 53 77,5
116 76 79 76 78 72 69 61 54 78
127 76 79 76 78 72 69 61 54 78,5
138 77 80 77 79 73 70 62 55 79

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5r.2 - - PWL - FAL with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

MI‘_.’:E'S 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]

077 97 99 97 98 93 89 91 75 99,3
089 97 99 97 98 93 89 91 75 99,3
101 98 101 98 100 94 91 83 76 100
116 99 102 99 101 95 92 84 77 101,1
127 99 102 99 101 95 92 84 77 101,6
138 101 103 100 102 96 93 85 78 102,5

Sound power level tolerance for each octave band -0/+2 dB
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Tab. 5s.1 - SPL — FAL+LN with Fans with a diameter of 800 mm @ 8500br./min
Octave band frequency [Hz]

HOGES 250 500 1000 2000 4000 8000 el
[dB(A)]

FAL+LN “SPL” Sound pressure levels [dB]
077 70 71 69 68 63 57 50 46 69
089 70 71 69 68 63 57 50 46 69
101 71 72 69 69 64 58 51 46 69,5
116 71 72 69 69 64 58 51 46 69,5
127 72 73 70 70 65 59 52 47 70
138 73 73 70 70 65 59 52 47 70,5

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5s.2 - PWL - FAL+LN with Fans with a diameter of 800 mm @ 8500br./min
Octave band frequency [Hz]

mjel_': 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]
077 93 94 91 91 85 80 73 68 90,8
089 93 94 91 91 85 80 73 68 90,8
101 94 95 92 92 87 81 74 69 92
116 94 95 92 92 87 81 74 69 92,5
127 95 9% 93 93 88 82 75 70 93
138 o7 97 94 94 89 83 76 71 94

Sound power level tolerance for each octave band -0/+2 dB

Tab. 5t.1 - SPL - FAL+LN with Fans with a diameter of 900 mm @ 7700br./min

Octave band frequency [Hz]

Hodeis 250 500 1000 2000 4000 8000 fletel
[dB(A)]

FAL+LN “SPL” Sound pressure levels [dB]
077 72 73 72 73 65 59 52 47 72
089 72 73 72 73 65 59 52 47 72
101 73 73 72,5 73 66 60 53 48 72,5
116 73 73 72,5 73 66 60 53 48 72,5
127 74 74 735 74 67 61 54 49 73
138 75 74 73,5 74 67 61 54 49 73,5

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5t.2 - - PWL - FAL+LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

|'=‘2\°L°_'f|_'; 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]
077 95 95 94 94 87 82 75 70 93,8
089 95 95 94 94 87 82 75 70 93,8
101 96 9% 95,5 96 89 83 76 71 95
116 % 96 95,5 9% 89 83 76 71 95,5
127 97 97 96,5 97 ) 84 77 72 96
138 99 98 97,5 98 91 85 78 73 97

Sound power level tolerance for each octave band -0/+2 dB
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Tab. 5u.1 - SPL — FDL with Fans with a diameter of 800 mm @ 11000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“SPL” Sound pressure levels [dB]
077 75 78 73 75 70 67 59 52 14515
089 75 78 73 75 70 67 59 52 73,5
101 75 78 73 75 70 67 59 52 4515
116 75 78 73 75 70 67 59 52 76
127 76 79 74 76 71 68 60 58 76,5
138 77 79 74 76 71 68 60 58 77

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5u.2 - PWL - FDL with Fans with a diameter of 800 mm @ 11000br./min
Octave band frequency [Hz]

Ml‘:’gi's 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]

077 96 99 94 96 91 88 80 73 96,9
089 % 99 94 9 91 88 80 73 96,9
101 97 100 95 97 92 89 81 74 97,6
116 98 101 9% 98 93 9 82 75 98,7
127 99 101 9 98 93 ) 82 75 99,2
138 100 102 97 99 94 91 83 76 100,2

Sound power level tolerance for each octave band -0/+2 dB

Tab. 5v.1 - SPL - FDL with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

Hogeis 250 500 1000 2000 4000 8000 Jlotel
[dB(A)]

FDL “SPL” Sound pressure levels [dB]
077 76 79 76 78 72 69 61 54 78
089 76 79 76 78 72 69 61 54 78
101 76 79 76 78 72 69 61 54 78
116 76 79 76 78 72 69 61 54 78,5
127 77 80 77 79 73 70 62 55 79
138 78 80 77 79 73 70 62 55 79,5

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5v.2 - - PWL - FDL with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;::I)]
“PWL” Sound power levels [dB]
077 97 99 97 98 93 89 91 75 99,4
089 97 99 97 98 93 89 91 75 99,4
101 98 101 98 100 94 91 83 76 100,1
116 99 102 99 101 95 92 84 77 101,2
127 100 102 99 101 95 92 84 77 101,7
138 101 103 100 102 96 93 85 78 102,7

Sound power level tolerance for each octave band -0/+2 dB
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Tab. 5w.1 - SPL — FDL+LN with Fans with a diameter of 800 mm @ 8500br./min
Octave band frequency [Hz]

Hodeis 250 500 1000 2000 4000 8000 fletel
[dB(A)]

FDL+LN “SPL” Sound pressure levels [dB]
077 71 72 69 69 64 58 51 46 69,5
089 71 72 69 69 64 58 51 46 69,5
101 71 73 70 70 65 59 52 47 70
116 72 73 70 70 65 59 52 47 70
127 72 73 70 70 65 59 52 47 70,5
138 73 74 71 71 66 60 53 48 71

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5w.2 - PWL — FDL+LN with Fans with a diameter of 800 mm @ 8500br./min
Octave band frequency [Hz]

F"Ef:fﬂ; 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]
077 93 94 91 91 85 80 73 68 90,9
089 93 94 91 91 85 80 73 68 90,9
101 93 95 92 92 87 81 74 69 92,1
116 95 95 92 92 87 81 74 69 92,7
127 95 96 93 93 88 82 75 70 93,2
138 9% 97 94 94 89 83 76 71 94,2

Sound power level tolerance for each octave band -0/+2 dB

Tab. 5x.1 - SPL- FDL+LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

Models
250 500 1000 2000 4000 8000

FDL+LN “SPL” Sound pressure levels [dB]
077 73 73 72,5 73 66 60 53 48 72,5
089 73 73 72,5 73 66 60 59 48 72,5
101 73 74 315) 74 67 61 54 49 73
116 74 74 735 74 67 61 54 49 73
127 74 74 1315 74 67 61 54 49 73,5
138 75 75 74,5 75 68 62 655 50 74

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5x.2 - - PWL — FDL+LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;::I)]
“PWL” Sound power levels [dB]
077 95 95 94 94 87 82 75 70 93,9
089 95 95 94 94 87 82 75 70 93,9
101 95 96 95,5 96 89 83 76 7 95,1
116 97 96 95,5 96 89 83 76 71 95,7
127 97 97 96,5 97 90 84 77 72 96,2
138 98 98 97,5 98 91 85 78 73 97,2

Sound power level tolerance for each octave band -0/+2 dB
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Tab. 5y.1 - CAL with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“SPL” Sound pressure levels [dB]
077 78 80 77 79 73 70 62 55 79,5
089 78 80 77 79 73 70 62 655 79,5
101 78 80 77 79 73 70 62 55 79,5
116 78 81 78 80 74 70 62 55 80,0
127 79 82 79 80 75 71 63 56 80,5
138 79 82 79 80 75 71 63 56 80,5

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5y.2 - CAL with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

Mng_'s 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]

077 100 102 99 101 96 93 84 77 101,7
089 100 102 99 101 96 93 84 77 101,7
101 101 103 100 102 9% 93 85 78 102,1
116 102 104 101 103 97 94 86 79 103,0
127 102 105 101 104 97 94 86 79 103,5
138 103 105 102 104 97 95 87 80 104,0

Sound power level tolerance for each octave band -0/+2 dB

Tab. 5z.1 - SPL- CAL+LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

Hogeis 250 500 1000 2000 4000 8000 Jlotel
[dB(A)]

CAL+LN “SPL” Sound pressure levels [dB]
077 73 76 72 74 68 65 58 51 74,5
089 73 76 72 74 68 65 58 51 74,5
101 73 76 72 74 68 65 58 51 74,5
116 74 77 72 74 69 66 58 51 75,0
127 75 78 73 75 70 67 59 52 75,5
138 75 78 73 75 70 67 59 52 76,0

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5z.2 - - PWL — CAL+LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;::I)]
“PWL” Sound power levels [dB]

077 95 96 97 97 89 83 76 72 96,2
089 98 97 97 98 90 85 78 73 96,7
101 99 98 97,5 98 91 85 78 73 97,1
116 99 98 98 98 92 85 78 73 98

127 99 99 99 99 93 86 79 74 98,6
138 99 100 100 100 93 86 80 74 99,5

Sound power level tolerance for each octave band -0/+2 dB
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Tab. 5aa.1 - CDL with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;:ZI)]
“SPL” Sound pressure levels [dB]
077 78 81 78 80 74 70 62 55 80
089 78 81 78 80 74 70 62 655 80
101 78 81 78 80 74 70 62 55 80
116 79 82 79 80 75 71 63 56 80,5
127 79 82 79 81 76 71 63 56 81
138 79 82 79 81 76 71 63 56 81

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5aa.2 - CDL with Fans with a diameter of 900 mm @ 10000br./min
Octave band frequency [Hz]

Mggf_'s 250 500 1000 2000 4000 8000 [J;:Z')]
“PWL” Sound power levels [dB]

077 100 102 99 101 96 93 84 77 101,6
089 100 102 99 101 96 93 84 77 101,6
101 101 103 100 102 9% 93 85 78 102
116 102 104 101 103 97 94 86 79 102,9
127 103 105 102 104 97 95 87 80 103,7
138 103 106 102 104 98 95 87 80 104,2

Sound power level tolerance for each octave band -0/+2 dB

Tab. 5ab.1 - SPL- CDL+LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

Models
250 500 1000 2000 4000 8000
CDL+LN “SPL” Sound pressure levels [dB]
077 74 77 72 74 69 66 58 51 75
089 74 77 72 74 69 66 58 51 75
101 74 77 72 74 69 66 58 51 75
116 75 78 73 75 70 67 59 52 72,5
127 75 78 73 75 70 67 59 52 76
138 76 79 74 76 71 68 60 58 76,5

Sound pressure level tolerance for each octave band -0/+2 dB

Tab. 5ab.2 - - PWL — CDL+LN with Fans with a diameter of 900 mm @ 7700br./min
Octave band frequency [Hz]

250 500 1000 2000 4000 8000 [J;::I)]
“PWL” Sound power levels [dB]

077 98 97 97 98 90 85 78 73 96,6
089 98 97 97 98 90 85 78 73 96,6
101 99 98 97,5 98 91 85 78 73 97

116 99 98 98 98 92 85 78 73 97,9
127 99 99 99 99 93 86 79 74 98,7
138 99 100 100 100 93 86 80 74 99,7

Sound power level tolerance for each octave band -0/+2 dB
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Tab. 6 - Pump group characteristics

Tab. 6a - 2 Pole, standard head pressure (data referred to each pump)

Models 088 102 117 130 10X 145 160
30% glycol-water a
FA4 | FD4 mixture flow m?h 150,4 170,4 196,3 222,8 170,4 247,8 261
Available pressure head kPa 107 107 67 14 46 69 75
Pumps number No 2
65-160/ 100-160/ | 100-160/

Pump rotor model - 173 80-160/161 169 176

Nominal rotor power kW 15 18,5 30 37

Noise level (*) dB(A) 60 60 71 71
Each pump weight kg 154 | 205 299 299

(*) - According to ISO 3744

Tab. 6b - 2 Pole, high head pressure (data referred to each pump)

Models 088 102 i é 130 10X 145 160
30% glycol-water a
FA4 | FD4 mixture flow m?h 150 170,4 196,3 2228 170,4 2478 261
Available pressure head kPa 134 147 108 52 86 162 207
Pumps number No 2
65-160/ 100-200/ | 100-200/

Pump rotor model - 177 80-160/167 181 192

Nominal rotor power kw 18,5 22 37 45

Noise level (*) dB(A) 60 66 71 71
Each pump weight kg 158 221 Sill5) 439

(*) - According to ISO 3744

Tab. 6¢ - 2 Pole, standard head pressure (data referred to each pump)

Models 077 089 101 116 127 138
30% glycol-water mixture 3
40 155 185 215
FAL / FDL flow m?h 1 235 260
Available pressure head kPa 92 101 76 20 82 70
Pumps number No 2
65-160/ 100-160/ | 100-160/
Pump rotor model - 173 80-160/161 169 176
Nominal rotor power kW 15 18,5 30 37
Noise level (*) dB(A) 60 60 71 71
Each pump weight kg 154 205 299 299

(*) - According to ISO 3744

Tab. 6d - 2 Pole, high head pressure (data referred to each pump)

Models 077 089 101 116 127 138
30% glycol-water mixture | - 5, 140 155 185 215 235 260
FAL / FDL flow
Available pressure head kPa 119 141 117 59 176 202
Pumps number No 2
65-160/ 100- 100-
Pump rotor model - 177 80-160/167 200/181 200/192
Nominal rotor power kW 18,5 22 37 45
Noise level (*) dB(A) 60 66 71 71
Each pump weight kg 158 221 315 439

(*) - According to ISO 3744
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Tab. 6e - 2 Pole, standard head pressure (data referred to each pump)

Models 077 089 101 116 127 138
30% glycol-water mixture
CAL / CDL flow m3/h 123 139 164 190 206 226
Available pressure head kPa 120 127 149 123 117 139
Pumps number No 2
80- 100-
Pump rotor model - 80-160/147 80-160/151 160/161 200/192
Nominal rotor power kW 1" 15 18,5 45
Noise level (*) dB(A) 60 60 60 71
Each pump weight kg 178 192 205 439
(*) - According to ISO 3744
Tab. 6f - 2 Pole, high head pressure (data referred to each pump)
Models 077 089 101 116 127 138
30% glycol-water mixture
CAL / CDL flow m3/h 123 139 164 190 206 226
Available pressure head kPa 189 195 201 176 170 176
Pumps number No 2
80- 100-
Pump rotor model - 80-160/151 80-160/161 160/167 200/192
Nominal rotor power kW 15 18,5 22 45
Noise level (*) dB(A) 60 60 66 71
Each pump weight kg 178 205 221 439

(*) - According to ISO 3744
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Fig. 1 - Service areas (top view)

1500

Adiabatic kit foot print

Base unit

1500

UNIT

1000

’ . Maintenance area
A

NOTES:

Adiabatic kit foot print

1500

Minimum distance between 2 units from Wezownica skraplacza side = 3 m.
Do not obstruct the air exiting the Fans for a minimum distance of 2.5 m.

Fig. 2 - Pipe connection system
10} Sh 4 & 6” 8”
oD DN 80 100 125 150 200
gmm | 88.9 114.3 | 139.7 | 168.3 | 219.1
A mm 15.88 | 15.88 | 15.88 | 15.88 | 15.88
Tolerance mm +0,77 | £0,77 | +0,77 | £0,77 | +0,77
B mm 7.95 9.53 9.53 9.53 11.13
Tolerance mm +0,77 | £0,77 | 0,77 | £0,77 | +0,77
C mm 1.98 2.1 2.13 2.16 2.34
D g mm | 84,94 | 110,08 | 135,50 | 163,96 | 214,4
Tolerance | MM -0,51|1-0511|-056 |-056 |-0,64
mm +0,00 | +0,00 | +0,00 | +0,00 | +0,00

Small pipe kit
not fitted

150

For welded hydraulic connection use the “line sections” supplied, otherwise directly connect grooved lines with the joints of the unit, taking
care to suitably grease the joint gaskets.
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Fig. 3 - Lifting instructions with 4 bars (12- 20 Fans) FA version

MOOE™"

UPPER LIFTING POINTS

UPPER WINNER CHAIN SLINGS

WINNER CHAIN AND CLEVIS SHACKLE G10
(ASTM A973/A973M-01, EN 818-2, EN1677)
(TIPO PEWAG "WIN13 010 - KSCHW13")

OVER PROTECTIVE
STRUCTURES

OVER PROTECTIVE
STRUCTURES

MODE 2"

OVER PROTECTIVE
STRUCTURES

BASE UNIT

BASE UNIT

PART. "B"

WINNER CHAIN AND CLEVIS SHACKLE G10 PIN M24
(ASTM A973/A973M-01, EN 818-2, EN1677)

LIFTING BRACKET (TIPO PEWAG "WIN13 G10 - KSCHW13") |

PROTECTION FRAME GASKET
FIXING NUT

"

N.B.: Place the lifting tubes in the holes in the base indicated by the words “lift here”. Lock the ends of the tubes in position with the fixing nut as shown above, using
60 mm span. The capacity of the lifting gear must be adeguate to lift the load in question. Check the weight of the units, the capacity of the lifting gear and ropes and
the condition and suitability of the aforementioned equpment. Lift the unit with a speed suitable for the load to be moved, so as not to damage the Liebert® AFC.
Respect absolutely points upper (part. “B”), the lenghts of lifting slings (“B1”) and corners tilt (“h-m”) indicated in the following table.

It is absolutely forbidden to use the frames upper protection chains / cables for rigging lifting.

Check that the slings are perfectly positioned before starting to lifting operations. Use of protective rubber o polyurethane in structures contact point with lifting slings.
Complete the liftings rigging and positioning of the machines remove the lifting accessory (ropes, slings, chains, brackets and tubes).

After lifting and positioning the unit, remove lifting accessories (ropes, slings, chains, hooks, brackets and tubes).

Lifting tools as: hooks, lifting gear, ropes, chords, belts, rigid struts, protection plank are not provided with the unit.

LIFTING TUBE LIFTING TUBE OPTION

AFC Helical Models B2 B=B1+B2 c

FA4 FAL CAL . (mm) (mm) (mm)
077 - 077 - > 5100 > 7990 "> 5400 >78° >83°
089 089 12 2370 | _7900 | 2890 | Z4o700 | <7900 | 8281 |2260/2308| 5090 2998 | _ gso < 85°
> 4700 > 7590 "> 4850 > 75° > 75°
088 101 101 14 2370 | Z 400 | 2890 | 5090 <5400 | 9951 |2260/2308| 4455 2998 | _ o <770
> 4700 > 7590 "> 4850 > 75° > 75°
102 116 116 16 2370 | _ 400 | 2890 | 5090 <5400 | 10821 |2260/2308| 5725 2998 | _ oo <77°
> 4700 > 7590 "> 4850 > 75° > 75°
117 127 127 18 2370 | “ea00 | 2890 | <200 <5400 | 12091 |2260/2308| 6995 2998 | _ o <770
130 - 10X > 4700 > 7590 "> 4850 > 75° >75°
145 - 160 138 138 20 2370 | Zea00 | 2890 | Zs290 <400 | 13361 [2260/2308| 8265 2998 | _ 2 <77°
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Fig. 4 - Lifting instructions with 4 bars (12- 20 Fans)
FD and FA versions with System adiabatic assembled after unit is positioned

PROTECTION PLANK

RIGID STRUTS
(POSSIBILY STEEL)

PART. "A”

Lifting tubes option

STRAIGHT SHACKLE SIZE 25 (1”)
(UNI'1947) "A" TYPE (NOT SUPPLIED
WITH LIFTING TUBES OPTION)

AREA TO INSERT
BELT OR CHORD

BASE UNIT

PART. "A”

BASE UNIT

+ LIFTING TUBE /

PROTECTION
' FRAME GASKET

LIFTING TUBES OPTION

N.B: Place the lifting tubes in the holes in the base indicated by the word ‘LIFT HERE'. Lock the ends of the tubes in position with the ring nut as shown above, using
60 mm span.
The capacity of the lifting gear must be adequate to lift the load in question. Check the weight of the units, the capacity of the lifting gear and ropes and the
condition and suitability of the aforementioned equipment.
Lift the unit with a speed suitable for the load to be moved, so as not to damage the Liebert® AFC structure.
After lifting and positioning the unit, remove lifting accessories (ropes, slings, chains, hooks, brackets and tubes).
Lifting tools as: hooks, lifting gear, ropes, chords, belts, rigid struts, protection plank are not provided with the unit.

Tab. 4a - Lifting

AFC Models Fans no.
FD4/ FA4
12 2750 = 4500 =~ 10000 8281 2260 /2308 5090
088 14 2750 = 4500 = 10000 9551 2260/ 2308 4455
102 16 2750 =~ 4500 ~ 10000 10821 2260 /2308 5725
117 18 2750 =~ 4500 ~ 10000 12091 2260 /2308 6995
13‘; '_ 12:)( 20 2750 =~ 4500 =~ 10000 13361 2260 /2308 8265
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Fig. 5 - Lifting barycentric axis with 4 bars FA models
UPPER LIFTING POINTS
OVER PROTECTIVE
STRUCTURES
UPPER WINNER CHAIN SLINGS
WINNER CHAIN AND CLEVIS SHACKLE G10
(ASTM A973/A973M-01, EN 818-2, EN1677)
(TIPO PEWAG "WIN13 610 - KSCHW13")
MODE -2 ] o]
| 0DE ™ MODE "2
72y rz_‘
[ T
PART."A"
OVER PROTECTIVE STRUCTURES
PART. "A"
™ | |
T X ' X
VERTIV. ] VERTIV.
l | |
C . ® . @
| = 1 = = 1 =
: — —
T T
o | o e
1
X Base 2260 2260
‘ Base Base
| | |
L - e |
For details on "MODE 1" or "MODE 2" see part "Lifting instructions”
NOTE: The lifting point has to be on the vertical baricentric axis, which is individualized by symbols indicated on the base.
Tab. 5a - Shipping weight and unit barycentric position
(4-rods lifting)
Unit without pumps _ Unit with pumps _ _
Xg (mm) Yg (mm) Shlppu:( weight Xg (mm) Yg (mm) Shlppu:( weight
FA4088 9551 4914 1114 10474 4790 1119 11065
FA4102 10821 5539 1108 12216 5388 1114 12937
FA4117 12091 6114 1106 13229 5943 1111 13955
FA4130 13361 6918 1107 14306 6708 1113 15072
FA4145 13361 6939 1112 14634 6655 1120 15715
FA4160 13361 6939 1114 14860 6590 1124 16193
FA410X 13361 6898 1105 13692 6680 1111 14458
FALO077 8281 4287 1108 10231 4202 1117 10697
FAL089 8281 4287 1108 10256 4196 1117 10760
FAL101 9551 4937 1114 11554 4807 1118 12228
FAL116 10821 5572 1117 12857 5416 1122 13573
FAL127 12091 6290 1117 14056 6046 1125 15107
FAL138 13361 6969 1114 14942 6621 1124 16280
CALO077 8281 4259 1143 9259 4170 1147 9720
CAL089 8281 4259 1142 9284 4170 1146 9745
CAL101 9551 4907 1153 10385 4969 1130 10905
CAL116 10821 5542 1157 11556 5647 1126 12195
CAL127 12091 6250 1157 12654 6378 1127 13313
CAL138 13361 6940 1156 13350 7095 1126 14041
NOTE: Total weight with the System adiabatic assembled in the factory.
NOTE: The weight of the low noise versions increases by 350 kg, but the position of the center of gravity does not change.
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Tab. 5b- Shipping weight and unit barycentric position with integrated tank
(4-rods lifting)

Unit without pumps Unit with pumps
Xg (mm) Yg (mm) Shippir'\( weight Xg (mm) Yg (mm) Shippirl\( weight
FA4088 9551 4920 1115 11174 4803 1120 11765
FA4102 10821 5545 1109 12916 5401 1114 13637
FA4117 12091 6123 1107 13929 5959 1112 14655
FA4130 13361 6918 1108 15006 6717 1114 15772
FA4145 13361 6938 1113 15334 6666 1121 16415
FA4160 13361 6938 1115 15560 6604 1124 16893
FA410X 13361 6899 1107 14392 6691 1112 15158
FALO77 8281 4290 1109 10581 4208 1117 11047
FAL089 8281 4290 1108 10606 4201 1118 11110
FAL101 9551 4941 1115 12254 4818 1118 12928
FAL116 10821 5576 1117 13557 5428 1123 14273
FAL127 12091 6289 1117 14756 6057 1125 15807
FAL138 13361 6967 1115 15642 6633 1124 16980
CALO077 8281 4263 1142 9609 4177 1146 10070
CALO089 8281 4264 1142 9634 4177 1146 10095
CAL101 9551 4914 1151 11085 4972 1130 11605
CAL116 10821 5548 1155 12256 5647 1126 12895
CAL127 12091 6252 1155 13354 6373 1127 14013
CAL138 13361 6938 1154 14050 7087 1127 14741

NOTE: Total weight with the System adiabatic assembled in the factory.
NOTE: The weight of the low noise versions increases by 350 kg, but the position of the center of gravity does not change.

66 Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



Fig. 6 - Lifting barycentric axis with 4 bars FD models

*
; $

Fan\

LIFTING WITH CHORDS

LIFTING WITH BELT

PROTECTION PLANKS

|
N S
VERTIV.
"
| 2760
X Base i
|
| |
| |
C (. N

N.B. The lifting point has to be on the vertical barycentric axis, which is individualized by symbols indicated on the base.

CHORD RIGID STRUTS

| PART. A

PROTECTION PLANKS
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Unit without pumps Unit with pumps
Models ) Shippinkg weight Xg (mm) Yg (mm) Shippink weight
FD4088 9551 4905 1113 9474 4770 1118 10065
FD4102 10821 5530 1106 11103 5365 1112 11824
FD4117 12091 6099 1103 11985 5911 1109 12711
FD4130 13361 6920 1105 13020 6690 1111 13786
FD4145 13361 6942 1111 13348 6633 1120 14429
FD4160 13361 6942 1112 13574 6563 1123 14907
FD410X 13361 6898 1103 12406 6658 1109 13172
FDLO77 8281 4281 1106 9398 4189 1116 9864
FDL089 8281 4281 1106 9423 4182 1116 9927
FDL101 9551 4932 1113 10554 4791 1117 11228
FDL116 10821 5566 1115 11744 5397 1121 12460
FDL127 12091 6292 1116 12812 6027 1125 13863
FDL138 13361 6976 1113 13656 6597 1124 14994
CDL077 8281 4249 1144 8419 4152 1148 8880
CDL089 8281 4249 1143 8444 4152 1148 8905
CDL101 9551 4898 1155 9374 4967 1130 9894
CDL116 10821 5532 1160 10394 5649 1125 11033
CDL127 12091 6249 1160 11386 6390 1127 12045
CDL138 13361 6944 1158 12029 7115 1126 12720

NOTE: The weight of the low noise versions increases by 350 kg, but the position of the center of gravity does not change.
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Fig. 7 - Rubber anti-vibration support (cod. 269122)

Rubber support dimensions Rubber support installation
UNIT BASE
150
110 - - - -
| : / .
I
~ T " ACCESS HOLE FOR
) | C b SUPPORT FIXING FIXING SCREW
[ . . M16x40
PLAIN
132 WASHERS
/—
M16 ?13 ' |
.( |

SCREW ANCHOR
(NOT SUPPLIED)

132

|

168

168
T
i
{OF

CEMENT BASE

Tab. 7a - Rubber supports

AFC Units Model

FD4/FA4 FDL/IFAL CDL/CAL  Fans no. Configuration Supportkitcode  Single support Kit support
code pieces
077 -089 | 077 - 089 12 " ihout 454868 10
with or withou
088 101 101 14
_pumps 454869 12
102 116 116 16 with or without 269122
130 - 10X umps + adiabatic 454870 14
145 - 160 138 138 20 RO

Each kit is complete with stainless steel fixing Helicals and plain washers for unit assembly.
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Fig. 8 - Support positions and loads
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Tab. 8a - Dimensions

FA4/FD4 - 130- 10X- 145- 160
FAL/FDL 077-089 138
CAL/CDL 077-089

n. Fans
n antivib.

"A" (mm) 1883,5 1883,5 1883,5 1883,5 1883,5
"B"(mm) | - 1905 1905 1905 1905
"C"(mm) | e e e 1905 2540
"D"(mm) | e e e 2540 1905
"E"(mm) [ 1905 2540 1905 2540
"F" (mm) 1592,5 1592,5 2227,5 1592,5 2227.5
"G"(mm) | e 1905 190 | 0 - |
"H" (mm) s | = = === | ==
"L" (mm) 2540 | e = e e
"T" (mm) 8281 9551 10821 12091 13361
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Tab 8b - Weight working distribution - Unit without pumps

Weight distribution (kg)

W6 w7 ws W9
FA4088 | 954 954 954 = 958 958 958 984 984 984 = 988 988 988 | 11652
FA4102 | 988 988 988 - 1203 | 1203 [ 1203 | 1050 | 1050 | 1050 - 1279 | 1279 | 1279 | 13560
FA4117 | 1034 | 1034 | 1034 | 1034 | 1010 | 1010 | 1010 | 1098 | 1098 | 1098 | 1098 | 1072 | 1072 | 1072 | 14774
FA4130 | 992 992 992 992 1265 | 1265 | 1265 | 1054 | 1054 | 1054 | 1054 | 1344 | 1344 | 1344 | 16011
FA4145 | 1031 | 1031 | 1031 | 1031 | 1346 | 1346 | 1346 | 1072 | 1072 | 1072 | 1072 | 1401 | 1401 | 1401 | 16653
FA4160 | 1046 | 1046 | 1046 | 1046 | 1364 | 1364 | 1364 | 1086 | 1086 | 1086 | 1086 | 1416 | 1416 | 1416 | 16868
FA410X [ 952 952 952 952 | 1191 | 1191 | 1191 | 1021 [ 1021 | 1021 | 1021 | 1278 | 1278 | 1278 | 15299

FALO77 | 1065 [ 1065 - 1065 - 1127 | 1127 | 1126 | 1126 - 1126 - 1191 | 1191 | 11209
FALO089 | 1067 | 1067 - 1067 - 1129 | 1129 | 1129 | 1129 - 1129 - 1194 | 1194 | 11234
FAL101 | 1039 [ 1039 | 1039 - 1060 | 1060 | 1060 | 1086 | 1086 | 1086 - 1107 | 1107 | 1107 | 12876
FAL116 | 1066 | 1066 | 1066 - 1344 | 1344 | 1344 | 1094 | 1094 | 1094 - 1380 | 1380 | 1380 | 14652

FAL127 | 1072 | 1072 | 1072 | 1072 | 1205 | 1205 | 1205 | 1100 | 1100 | 1100 | 1100 | 1238 | 1238 | 1238 | 16017
FAL138 | 1046 | 1046 | 1046 | 1046 | 1396 [ 1396 | 1396 | 1083 | 1083 | 1083 | 1083 | 1445 | 1445 | 1445 | 17039

CALO77 | 979 979 - 979 - 1008 | 1008 | 946 946 - 946 - 974 974 | 9739
CALO089 | 981 981 - 981 - 1010 | 1010 | 949 949 - 949 - 977 977 | 9764
CAL101 | 950 950 950 - 945 945 945 894 894 894 - 889 889 889 | 11034
CAL116 | 976 976 976 - 1206 | 1206 | 1206 | 898 898 898 - 1110 | 1110 | 1110 | 12570

CAL127 | 980 980 980 980 | 1080 | 1080 | 1080 | 904 904 904 904 996 996 996 | 13764
CAL138 | 944 944 944 944 | 1248 | 1248 | 1248 | 873 873 873 873 | 1155 | 1155 | 1155 | 14477

Weight distribution (kg)

W6 w7 ws w9
FD4088 | 858 858 858 = 860 860 860 888 888 888 888 = 890 890 | 10488
FD4102 | 892 892 892 - 1083 | 1083 | 1083 | 954 954 954 - 1158 | 1158 | 1158 | 12261
FD4117 | 932 932 932 932 904 904 904 996 996 996 996 965 965 965 | 13319
FD4130 | 892 892 892 892 1145 | 1145 | 1145 | 954 954 954 954 1225 | 1225 | 1225 | 14494
FD4145 | 931 931 931 931 1226 | 1226 | 1226 | 973 973 973 973 | 1281 | 1281 | 1281 [ 15137
FD4160 | 946 946 946 946 | 1244 | 1244 | 1244 | 986 986 986 986 | 1296 | 1296 | 1296 | 15348
FD410X | 852 852 852 852 | 1071 | 1071 | 1071 921 921 921 921 1158 | 1158 | 1158 [ 13779

FDLO77 | 971 971 - 971 - 1025 | 1025 | 1032 | 1032 - 1032 - 1089 | 1089 | 10237
FDLO089 [ 973 973 - 973 - 1027 | 1027 | 1035 | 1035 - 1035 - 1092 | 1092 | 10262
FDL101 | 943 943 943 - 961 961 961 990 990 990 - 1009 | 1009 | 1009 | 11709
FDL116 | 970 970 970 - 1224 | 1224 | 1224 | 998 998 998 - 1259 | 1259 | 1259 | 13353

FDL127 | 970 970 970 970 | 1099 [ 1099 | 1099 | 998 998 998 998 | 1132 | 1132 | 1132 | 14565
FDL138 | 946 946 946 946 | 1276 | 1276 | 1276 | 983 983 983 983 | 1326 | 1326 | 1326 | 15522

CDL077 | 884 884 - 884 - 905 905 851 851 - 851 - 871 871 | 8757
CDL089 | 886 886 - 886 - 907 907 854 854 - 854 - 874 874 | 8782
CDL101 | 853 853 853 - 846 846 846 797 797 797 - 790 790 790 | 9858
CDL116 | 876 876 876 - 1081 | 1081 | 1081 | 798 798 798 - 985 985 985 | 11220

CDL127 | 876 876 876 876 972 972 972 800 800 800 800 888 888 888 | 12284
CDL138 | 842 842 842 842 | 1126 | 1126 | 1126 | 772 772 772 772 | 1032 | 1032 | 1032 | 12930

NOTE: Total weight with the System adiabatic assembled in the factory.
NOTE: The weight of the low noise versions increases by 350 kg, subdivided in equal amounts on the unit supports.
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Tab 8.c - Weight working distribution - Unit without pumps with integrated tank

Weight distribution (kg)

W5 W6 w7 ws w9
FA4088 | 1115 | 1115 | 1115 - 1124 | 1124 | 1124 | 1144 | 1144 | 1144 - 1154 | 1154 | 1154 | 13611
FA4102 | 1132 | 1132 | 1132 - 1385 | 1385 [ 1385 | 1194 | 1194 | 1194 - 1461 | 1461 | 1461 | 15516
FA4117 | 1171 [ 1171 | 1171 | 1171 | 1153 | 1153 | 1153 | 1234 | 1234 | 1234 | 1234 | 1216 | 1216 | 1216 | 16727
FA4130 | 1120 | 1120 | 1120 | 1120 | 1420 | 1420 | 1420 | 1183 | 1183 | 1183 [ 1183 | 1499 | 1499 | 1499 | 17969
FA4145 | 1159 | 1159 | 1159 | 1159 | 1502 | 1502 | 1502 | 1201 | 1201 | 1201 | 1201 | 1555 | 1555 | 1555 | 18611
FA4160 | 1174 | 1174 | 1174 | 1174 | 1519 | 1519 | 1519 | 1214 | 1214 | 1214 | 1214 | 1571 | 1571 | 1571 | 18822
FA410X | 1080 | 1080 | 1080 | 1080 | 1346 | 1346 | 1346 | 1149 | 1149 | 1149 | 1149 | 1433 | 1433 | 1433 | 17253

FALO77 | 1159 | 1159 - 1159 - 1230 | 1230 | 1220 | 1220 - 1220 - 1295 | 1295 | 12187
FAL089 | 1161 | 1161 - 1161 - 1233 | 1233 | 1223 | 1223 - 1223 - 1298 | 1298 | 12214
FAL101 | 1199 | 1199 | 1199 - 1225 | 1225 | 1225 | 1246 | 1246 | 1246 - 1273 | 1273 | 1273 | 14829
FAL116 | 1210 | 1210 | 1210 - 1527 | 1527 | 1527 | 1238 | 1238 | 1238 - 1562 | 1562 | 1562 | 16611

FAL127 | 1208 | 1208 | 1208 | 1208 | 1349 | 1349 | 1349 | 1237 | 1237 | 1237 | 1237 | 1381 | 1381 | 1381 | 17970
FAL138 | 1174 | 1174 | 1174 | 1174 | 1552 | 1552 | 1552 | 1211 | 1211 | 1211 | 1211 | 1600 | 1600 | 1600 | 18996

CALO077 | 1072 | 1072 - 1072 - 1111 | 1111 | 1040 | 1040 - 1040 - 1077 | 1077 | 10712
CALO089 | 1074 | 1074 - 1074 - 1113 | 1113 | 1043 | 1043 - 1043 - 1080 | 1080 | 10737
CAL101 | 1110 | 1110 | 1110 - 1111 | 1111 | 1111 | 1054 | 1054 | 1054 - 1055 | 1055 | 1055 | 12990
CAL116 | 1120 | 1120 | 1120 - 1388 | 1388 | 1388 | 1042 | 1042 | 1042 - 1292 | 1292 | 1292 | 14526

CAL127 | 1117 | 1117 | 1117 | 1117 | 1224 | 1224 | 1224 | 1040 | 1040 | 1040 | 1040 | 1140 | 1140 | 1140 | 15720
CAL138 | 1073 | 1073 | 1073 | 1073 | 1403 | 1403 | 1403 [ 1002 | 1002 | 1002 | 1002 | 1310 | 1310 [ 1310 | 16439

NOTE: Total weight with the System adiabatic assembled in the factory.
NOTE: The weight of the low noise versions increases by 350 kg, subdivided in equal amounts on the unit supports.
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Tab 8d - Weight working distribution - Unit with pumps

Weight distribution (kg)

W6 w7 ws w9
FA4088 | 1060 | 1060 | 1060 = 970 970 970 | 1090 | 1090 | 1090 = 997 997 997 | 12351
FA4102 | 1117 | 1117 | 1117 - 1227 | 1227 | 1227 | 1171 | 1171 | 1171 - 1286 | 1286 | 1286 | 14403
FA4117 | 1150 [ 1150 | 1150 | 1150 | 1011 | 1011 | 1011 [ 1205 | 1205 | 1205 | 1205 | 1060 | 1060 | 1060 | 15633
FA4130 | 1120 | 1120 | 1120 | 1120 | 1263 | 1263 | 1263 | 1174 | 1174 | 1174 | 1174 | 1325 | 1325 | 1325 | 16940
FA4145 | 1204 | 1204 | 1204 | 1204 | 1345 | 1345 | 1345 | 1231 | 1231 | 1231 | 1231 | 1375 | 1375 | 1375 | 17900
FA4160 | 1257 | 1257 | 1257 | 1257 | 1360 | 1360 | 1360 | 1278 | 1278 | 1278 | 1278 | 1383 | 1383 | 1383 | 18369
FA410X | 1080 | 1080 | 1080 | 1080 [ 1189 | 1189 | 1189 | 1142 | 1142 | 1142 | 1142 | 1257 | 1257 | 1257 | 16226

FALO77 | 1152 | 1152 - 1152 - 1137 | 1137 | 1199 | 1199 S 1199 = 1183 | 1183 | 11693
FALO089 | 1161 | 1161 - 1161 - 1141 | 1141 | 1207 | 1207 - 1207 - 1186 | 1186 | 11758
FAL101 | 1161 | 1161 | 1161 - 1070 | 1070 | 1070 | 1213 | 1213 | 1213 - 1118 | 1118 | 1118 | 13686
FAL116 | 1204 | 1204 | 1204 - 1364 | 1364 | 1364 | 1223 | 1223 | 1223 - 1385 | 1385 | 1385 | 15528

FAL127 | 1240 | 1240 | 1240 | 1240 | 1210 [ 1210 | 1210 | 1255 | 1255 | 1255 | 1255 | 1225 | 1225 | 1225 | 17285
FAL138 | 1258 | 1258 | 1258 | 1258 | 1394 | 1394 | 1394 | 1278 | 1278 | 1278 | 1278 | 1417 | 1417 | 1417 | 18577

CALO077 | 1061 | 1061 - 1061 - 1014 | 1014 | 1020 | 1020 - 1020 - 974 974 110219
CAL089 | 1063 | 1063 - 1063 - 1016 | 1016 [ 1023 | 1023 - 1023 - 977 977 | 10244
CAL101 | 955 955 955 - 991 991 991 940 940 940 - 976 976 976 | 11586
CAL116 | 962 962 962 - 1278 | 1278 | 1278 | 943 943 943 - 1253 | 1253 | 1253 | 13308

CAL127 | 971 971 971 971 1152 | 1152 | 1152 | 951 951 951 951 1128 | 1128 | 1128 | 14528
CAL138 | 928 928 928 928 | 1333 | 1333 | 1333 | 911 911 911 911 1308 | 1308 | 1308 | 15279

Weight distribution (kg)

W6 w7 ws w9
FD4088 | 965 965 965 = 872 872 872 994 994 994 = 898 898 898 | 11187
FD4102 | 1021 | 1021 | 1021 - 1106 | 1106 | 1106 | 1075 | 1075 | 1075 - 1165 | 1165 | 1165 | 13101
FD4117 | 1070 | 1070 | 1070 | 924 924 924 924 1127 | 1127 | 1127 973 973 973 973 | 14179
FD4130 | 1020 | 1020 | 1020 | 1020 | 1144 | 1144 | 1144 | 1075 | 1075 | 1075 | 1075 | 1205 | 1205 | 1205 | 15427
FD4145 | 1104 | 1104 | 1104 | 1104 | 1226 | 1226 | 1226 | 1131 | 1131 | 1131 | 1131 | 1256 | 1256 | 1256 | 16386
FD4160 | 1157 | 1157 | 1157 | 1157 | 1240 | 1240 | 1240 | 1178 | 1178 | 1178 | 1178 | 1263 | 1263 | 1263 | 16849
FD410X | 980 980 980 980 | 1070 | 1070 | 1070 | 1042 | 1042 | 1042 | 1042 | 1137 | 1137 | 1137 | 14709

FDLO77 | 1058 | 1058 - 1058 - 1035 | 1035 | 1105 | 1105 - 1105 - 1081 | 1081 | 10721
FDLO089 | 1067 | 1067 - 1067 - 1038 | 1038 | 1113 | 1113 - 1113 - 1083 | 1083 | 10782
FDL101 [ 1065 | 1065 | 1065 - 972 972 972 | 1117 | 1117 | 1117 - 1019 | 1019 | 1019 | 12519
FDL116 | 1108 | 1108 | 1108 - 1243 | 1243 | 1243 | 1127 | 1127 | 1127 - 1264 | 1264 | 1264 | 14226

FDL127 | 1138 | 1138 | 1138 | 1138 [ 1104 | 1104 | 1104 | 1153 | 1153 | 1153 | 1153 | 1118 | 1118 | 1118 [ 15830
FDL138 | 1158 | 1158 | 1158 | 11588 | 1275 | 1275 | 1275 | 1178 | 1178 | 1178 | 1178 | 1297 | 1297 | 1297 | 17060

CDLO077 | 967 967 - 967 - 910 910 925 925 - 925 - 871 871 | 9238
CDL089 | 969 969 - 969 - 912 912 928 928 - 928 - 874 874 | 9263
CDL101 | 858 858 858 - 892 892 892 843 843 843 - 876 876 876 | 10407
CDL116 | 862 862 862 - 1153 | 1153 | 1163 | 843 843 843 - 1128 | 1128 | 1128 [ 11958

CDL127 | 867 867 867 867 | 1044 | 1044 | 1044 | 847 847 847 847 | 1020 | 1020 | 1020 | 13048
CDL138 | 825 825 825 825 | 1210 | 1210 | 1210 | 808 808 808 808 | 1186 | 1186 | 1186 | 13720

NOTE: Total weight with the System adiabatic assembled in the factory.
NOTE: The weight of the low noise versions increases by 350 kg, subdivided in equal amounts on the unit supports.
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Tab 8e - Weight working distribution - Unit with pumps with integrated tank

Weight distribution (kg)

W5 W6 w7 ws w9
FA4088 | 1221 | 1221 | 1221 - 1136 | 1136 | 1136 | 1250 | 1250 | 1250 - 1163 | 1163 | 1163 | 14310
FA4102 | 1262 | 1262 | 1262 - 1409 | 1409 | 1409 | 1315 | 1315 | 1315 - 1468 | 1468 | 1468 | 16362
FA4117 | 1287 | 1287 | 1287 | 1287 | 1154 | 1154 | 1154 | 1342 | 1342 | 1342 | 1342 | 1204 | 1204 | 1204 | 17590
FA4130 | 1249 | 1249 | 1249 | 1249 | 1418 | 1418 | 1418 | 1303 | 1303 | 1303 | 1303 | 1480 | 1480 | 1480 | 18902
FA4145 | 1332 | 1332 | 1332 | 1332 | 1500 | 1500 | 1500 | 1359 | 1359 | 1359 | 1359 | 1531 | 1531 | 1531 | 19857
FA4160 | 1385 | 1385 | 1385 | 1385 | 1515 | 1515 | 15615 | 1406 | 1406 | 1406 | 1406 | 1538 | 1538 | 1538 | 20323
FA410X | 1208 | 1208 | 1208 | 1208 | 1344 | 1344 | 1344 | 1270 | 1270 | 1270 | 1270 | 1412 | 1412 | 1412 | 18180

FALO77 | 1246 | 1246 - 1246 - 1240 | 1240 | 1293 | 1293 - 1293 - 1287 | 1287 | 12671
FALO089 | 1255 [ 1255 - 1255 - 1244 | 1244 | 1301 | 1301 - 1301 - 1289 | 1289 | 12734
FAL101 | 1321 | 1321 [ 1321 - 1236 | 1236 | 1236 | 1373 | 1373 | 1373 - 1284 | 1284 | 1284 | 15642
FAL116 | 1348 | 1348 | 1348 - 1546 | 1546 | 1546 | 1367 | 1367 | 1367 - 1567 | 1567 | 1567 | 17484

FAL127 | 1377 | 1377 | 1377 | 1377 | 1354 | 1354 | 1354 | 1392 | 1392 | 1392 | 1392 | 1369 | 1369 | 1369 | 19245
FAL138 | 1387 | 1387 | 1387 | 1387 | 1549 | 1549 | 1549 | 1407 | 1407 | 1407 | 1407 | 1572 | 1572 | 1572 | 20539

CALO077 | 1155 | 1155 - 1155 - 1117 | 117 | 1114 | 1114 - 1114 - 1077 | 1077 | 11195
CALO089 | 1157 | 1157 - 1157 - 119 | 1119 | 1117 | 1117 - 117 - 1080 | 1080 | 11220
CAL101 | 1115 | 1115 | 1115 - 1157 | 1157 | 1157 | 1100 | 1100 | 1100 - 1141 | 1141 | 1141 [ 13539
CAL116 | 1106 | 1106 | 1106 - 1460 | 1460 | 1460 | 1087 | 1087 | 1087 - 1436 | 1436 | 1436 | 15267

CAL127 | 1108 | 1108 | 1108 | 1108 | 1296 | 1296 | 1296 | 1087 | 1087 | 1087 | 1087 | 1272 | 1272 | 1272 | 16484
CAL138 | 1056 | 1056 | 1056 | 1056 | 1488 | 1488 | 1488 [ 1039 | 1039 | 1039 | 1039 | 1463 | 1463 | 1463 | 17233

NOTE: Total weight with the System adiabatic assembled in the factory.
NOTE: The weight of the low noise versions increases by 350 kg, subdivided in equal amounts on the unit supports.

74 Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



N
1Y
VERTIV

75

1651 JElife) 1651 1®lu] €662 6¥¢ xLG.C «EG¥ - - @ele [4%3 80€C £68¢ 080¢C _ QE:mhwtw>c_c:>>
-.5-5ZINd 1BINO -.G-6ZLNG [l £G66¢ 6¥¢ xLG.C «EG¥ - - [4% cee 80€C £68¢ 080¢C zl i ssald ybiy sdwnd Uim| 680 1ad
PaACOID B0 PaACOID 1®lu| €662 6¥¢ xLG/C «EG¥ - - (445 288 80€C £68¢€ 080¢C ssald mo| pjs sdwnd U] 220 1D

1BINO 19IU| €652 6¥¢ xLG/C 14 - - [4% @ 80€C £68¢€ 0802 sdwnd Jnoylim

1'681 N0 1'681 P - - 289¢ 8.¢ 0€9¢ 92e (43 [4%% 80€¢ £68¢€ 0802 duind JopaAU| UIAA
-.5-5ZINd BINO | _ G-6ZING Pl - - 289¢ 8.¢ 0€9¢ 92¢ A% [4% 80€¢C £68¢ 0802 zl 'ssaud ybiy sdwnd ynp| 680 1a4
,.vm A0OIS) 1BINO ,.vm A0OIS) 181u] - - 289¢ 8.¢€ 0€9¢2 92¢ (433 [4%3 80€¢C £68¢€ 080¢C "ssald mo| pjs sdwind UpA| 220 a4

1BINO sdwingd INOYIAA

(wiw) [T (wiw) () (wiw) [T (wiw) (wiw)
9 d 9 E] 9 E| 3 a
006'welp sueq Jy (006'welp 33 sueq (08 welp 33 sueq

(ww) ,X.,

(ww) , Au uolsIan

SuO1399UU09 I3 PAIIIYD

‘Wwiy9 1 Jo paonpal S| uoisuswip siy) Juawdiys Jo-

M
3did ONILIINNDD LINA . 8 00 Ll

L T

NNAN0] INYLIIA

(79¢h OIHINNAAd 8N) LITNI 378Y] ATddNS

069

00}

001

00l

LINN W3LSAS ONILIINNOD

.0, "Ladvd
MOV Y nv
oo (d) 0
TN Tgvhonzy (W) 7 92¢p TIONNGRA 272N
+ 0Z1X001 THINNAR +M) LTINI T18Y) A1ddnS
I W
LI 18V ATddns 0%
1
oo % 092 o

0. 14vd

AV Mgl i w

@\\ = = z\\oﬂ =3

e}l 24V .eqer] !

07l

[N}

®
19
R
€2
682
€%

=.

NILEEA
NLEIA /
= @: ; e e Teeee e e e
[ = ’
6 \ 69¢C ﬂ 6 € 9
\,\ 80€C #| -

13UD4 )3 Jamogd 13Un4 13

skoydisig pu Aupnixny

sued g} |ed!|3H dJ/d4d Ddvsuolsusuwiqg TTVHIAO - L'6 Old

ejep |euoisuawi( - ¢ "bi4

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



L Ee) L WUl | e56c | 6ve | ./l | .e5v = = zee 233 80t | e68c [ 0802 —__duing JoyoAUl I
~oziNg B0 ] | o g R | esse 6vc | ./GJz | .£Sh : 5 zee 233 80cC | €68¢ | 0802 o 5551 4PIY SdWnd UNAA| 680 TV
onoois | PWNO_| W 0NC S [[Iemr [ esse | eve | .iSZz | .eav = E zee 233 80c¢ | e68¢ | 0802 "SS81d Mol pys SAWnd M| 220 VD

Ee) Bl | e55¢ 6vc | ./GJz | £S5y : s zee zee 80€C | ©68¢ | 0802 SdWing JNOUHIM

e EIe) Tl IR 5 = Z89¢ BLE 0E9e 9ze zee 233 80€¢ | €686 | 0802 duing TopeAUl (I
~ozing |0 | L g [ e 2 . 2892 8¢ 0£92 9ze zee zee 80£z | €68¢ | 0802 o ssead ybly sdwnd Wim| 680 TV
ponooss |0 | honcosy |__TOM Z = 892 BLE 0£92 9z 33 233 80tc | e68c | 0802 "SSe1d Mol pis SAwind G| 220 VA

jEe) SAWng JNOUIIM

(ww) — (ww)  (ww)  (ww)  (ww)  (ww)  (ww)  (ww)

UOISIaA
o d o El 9 El 3 a

(ww) LA (ww) ,X.,

suopjoauuod Jajep pa|Ilyd 006°Wwelp suej Jy 006'welp O3 suej (08'welp 93 sue,

"WW9| 40 peonpal sl uoisuawip sy} Juswdiys 1o ,

7 (SNOISNINIA LHOdSNYHL TTvH3AO 33S) A3LNNOWNN A3INddNS IHY WILSAS ONIdId O1LvavIay m__\,_Ow; -_—

92¢ IHINNRYd Z+ZN

¢/2'9Vd 33S SNOILOINNOD WILSAS O1LvavIdy 431LVM SNOISNINIA mOn__

L

NAN0I INYLIN

00 LY 0ZIX00L 03HINNA3Yd 7+7N

9¢ ~

692

069

001

09l

VAR
€

D

90€

QKJ

IV JiLvavioy

LINN W3LSAS BNILIINNOD

o o
& @

0505

(49¢) 03HINNAIA 8N) LIINI 3181 AddnS

o
1Y
VERTIV.

. L
LA |

MO AIY nv
Jnvetd JILVEVIOV L1¢h DIHINNIAd 8+BN 7

!
R 5 29 965 ,
ONILIIT 304 9 gAY () @\ | o W05 06

[ 1268 1Z¢h DIHINNARY LN
3NV 318VAOW3Y ® EN]
1828 —_—
L3N 316V3 Alddns = . f . IV 8yIY
97 ~ 70 9 ~
¥, L¥¥d 339) BT
@® 1IN 43 0922 1433
Y oL ﬁ 9, T
b |
o o —r r —F ] - -
H -
VARG ; E= EE E %% |_ EEA ]
° = = ° 7 D ° = = B
ol bvy ° 4 z ° . e =
. S 2T = L =
NS =58 N =
ol PG 3 F i o 558 70 §NOE
= E . = . AUEA o]
AILEZIA / @
==\ ‘E : £ : : e W% 2 —
= < ] & _ zl
410 T = T =
U 0 I skoydisig puo Asorixn
U 3 40M0d - o7 Z ndisig p Ty 768 5
B0€C 100 ~ 188

6878 ~

Jllvaviadv HLIM sued g1 VI/V4 [edl|9H J4V suolsuawiq TTVY3IAO - 2°61 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

76




N
Ve
VERTIV

885

EIEN

(1/2 OSI) ¥/€ o

}nouo abeulelq

E)

EEN

(1L/208I) v/g o

@‘

9LSY

S0Le

LeY

978E

oL

208E

E)

}N2JI0 JoNp apIS

EEN

(1L/20S1) /L1y

«l\»

IETFSENY

SUOI}28UUOI IB}EAN SJRqRIPY

EENER]

onno

(1/20SI) ¥/L°L dY | plojluew abieyosig

cl

680-220 VO
680-220 v

7 (SNOISNIWIA LHOJSNYH L TI¥HIAO 33S) A3LNNOWNN A31TddNS IHY INFLSAS DNIdId O1LvavIay INOS

ENE]

e

[SJN

—
00

[

EEE1 B
585 |

AL

]
E=

885

699¢

6818 ~

U~

09¢¢

Sle

IV Aleqe

NILEEA

%

QLS ~

889

1828
O
S0by 9Ly
9¢ 9%8¢ Ll 7 208¢ LeY

O ::0 Q [¢) EIE [¢] A S
. E %E Zls ‘00-
N 00-
- =gl
% e

Wb~

SNOILOINNOD INILSAS O11vavIdy HI1VM

Jllvavidv H1lIM sued g1 VI/V4 [edl|9H J4V suolsuawliq TTVHIAO - €6 Old

6818 ~

77

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



1651 LS 1651 1l €66¢ (9744 xLG/C £EGY - - (453 (4% 80€¢ £€68¢€ 080¢ QE:.m_ Jap_AUL YIM
-.G-5ZINd ©BIno | G-5ZLNG Plul €66¢ (9744 «LG.C 14 - - (453 [4%3 80€¢C €68¢ 080¢ zl "ssaid ybiy sdwnd yia| 680 TV
wm>oo._0 1elno wm>oo._0 PRIl €46¢ 6v¢ xLG/C +EGY - - (453 (4% 80€¢ £68¢€ 0802 'Ssa1d mo| pis sduwind YIM| 220 VO

BN Il €66¢ (9744 xLG/C 14 - - (4% (433 80€¢C €68¢ 080¢ sdwnd Jnoyjimn

1'651 1elno 1'651 PRIl - - 289¢ 8¢ 0€9¢ 9ce (4% (433 80€¢C £68¢€ 0802 dwing JopaAUl YA
-.G-5ZINd P#INo | _ G-5ZLNG B|Ul - - ¢89¢ 8.€ 0€9¢ 92€ [433 [433 80€C £68¢ 080¢ zl 'ssald ybiy sdwnd yum | 680 1v4
k_.om>oo._0 B0 k_.om>oo._0 1l - - 289¢ 8¢ 0€9¢ 9ce (433 (4% 80€¢ £68¢€ 080¢ “ssaid mo| pys sdwind Y| 220 V4

pti(e] sduwind JNOYNIA

(ww)  (ww)  (ww)  (ww)  (ww)  (ww)  (ww) (W)
9 4 9 d 9 4 E| a
006'Welp suej Qv 006'Welp OJ sued  (008'welp O3 sue

(ww) , A, (ww) X, uoIsIap

SuUO0I323Uu0d J3)epp PIIIYD

10922) LINN 34 3S¥8 THHIAD < .l_lm<&
] Il
W % | gw _szo_mzms__n_ LHOJSNYHL TI¥HIAO 33S) ILNNOWNN A3I1ddNS IHY WILSAS ONIdid OILvavIay m_>_0m_ e —
3did INILIINNOT LIND 2 e @NS 03IHINNdRAd Z+ZN o 0 %
7 , 2/2'9Vd 33S SNOILOINNOD WILSAS OlLvavIay d31¥M SNOISNINIA IOH__ S o
INITN0D JNNYLIIA _
R N :
& 00| 020001 TIHINNGR 77N N o IR
5 g =Sl
M : s W | \O O ©
3= =] (¥
=] =
LIND WLSAS INLLTINND] 3 S
50, "Lvd e &
= A= = S — (99¢) DIHINNGISd SN LIINI 318%D Alddns = |
\égznv ! —— . ———= : N \\@ )
l
= Li¢p THINNGRA 8GN
oNL4 04 amd Tiavokzy (1) g 4 us6v0y - b
12¢b THINGG LN
I
v Tmonzs. 8~ e
% <
L3N T18YD ATddnS 2 04 S0
e 0E E
D V. 1518
TS i3 092 i
SHNVL O3LYYTILNI 13N 318¥ A1ddnS
ot 0. T
r) . r
IS R )| | I | RE=2 | A ==
) - - ) - — A )
° . . o = e o =
TT — 2 2l M . - /A 5 .
) O ] a % S 3 [d O >~@ 2
g A | . & i AUREA | :
NAIEA / )
T = ¥ T T T T | = u = A R
- - > 2
31 I
18UD4 113 Jamod 6l 69 o skmdisig puo Adonixny lees 9
80e¢ 8= 1568

L8 ~

SYMNVL A31VHO3LNI HLIM sued gl VJ/Vd [edl|3H 34V suolsuawiq TTvVH3IAO0 - ¥°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

o
1Y
VERTIV.

78



N
Ve
VERTIV

EIEN EIEN e\

680-220 TV
3|1NO 1INJJID JoNp |elale =] 9)¢e,
(112 0S)) /g ¥ i itk (112 0S)) /g ¥ el (1/822 OSI) ¥/L'L ©

B)1N0 plojiuew abieyosi
1epno pioy! yosid (42 680-2.0 V4

SUOI}29UUOI IB}EAN SlJRqRIPY

(SNOISNINIA LHOdSNYHL TT¥H3A0 33S) A3LNNOWNN A311ddNS IHY INFLSAS ONIdId O1LvavIdy INOS

@) )
3sve
IS 0922 IS
= - =
2 g
‘ IV .Hege[] \
.0 Q.
e O O =
= =
o = o

NILEEN

e

EN] ENE]
1828 Ay @ 18¢8

358
% 052 597
608L I @ @ o

9562 92£S 9CES 9562

608L

1

e = e s - ey | T
@/ = E Q 83 [T 04V ueqelT /Q ¢ - mm EM E @ u ®
1L _to Dm = il
& ] = , D 89
| |-z N ==
‘ ALLIZA . b
S
e %3 |k = -
A H . T — A %
L8 ~ ) 192 ~ ’ L8 ~

SNOILOANNOD WILSAS J11vavIdy 431VM |

SYMNVL A31VAO3LNI HLIM sued gl VI/Vd [edl|3H 34V suolsuswiq TTVHIAO - §°6 Old

79

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



o
1Y
VERTIV.

i i 680 VO

€552 67 WLSlT | .5y I i
i i 680 V4
2892 8/¢ 092 9ze 2 | Jo1v4

(ww)  (ww)  (ww)  (ww)  (ww)  (ww)
9 d 9 d 9 d

suey'N  [9poi
006'Wwelp sued OV | 006"Wwelp 93 sueq | 008'welp 9 4

‘Ww9| JO peonpal sI uoisuswip siy} Juswdiys Jo- ,

(3SYHd 117 d313Y 33¥1d NI YDvE LI LNd) INILIT 404 9N'd J18YAOW3Y @ =

ONIL4IT Y314V S13M0vHd

(¥ "14¥d 33S) ONILIT ¥3L1dY SLINDVAE 30IS TNJILNI NO 3LV10Y

3SVHd DNILIT NI SLINOVHE
VTV
IV JILVEVIOY
86 291 865
7 I
10~ 1268
178 8662
1828 EN )
\@/ \@v/ £33 092¢ £33
- TP 01 0/0 11 HE b T T T T OINO {0 Oi7 T -
s e 4 ~ 00
SN \ ELM FE Fz ﬁa _ﬁ 2V 00811
° =] =] olH Fko = = olb
o d o - o . . o ==
= T g %o 2 = =R
u > JI o I I D D =
=
I . . = . AILYIA . 7
AILIEA D
& |
g : 3 : : : : : s L 3
= 2l
o I
431
6 6922 [ 1ce8 99
80€C Wl ~ L8€8
6878 ~

JlLvaviav H1IM sued g| VJ/Vd [edl|3H O34V suolsusuwiiq TTVHIAO LHOdSNVIL - 9°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

80



N
1Y
VERTIV

(3SYHd LdIT ¥3L4V 32¥1d NI Y3v8 LI LNd) INILAIT 804 9NTd 318YAOWIY @

i B 680 VO

€552 672 LSlT | .esh I i
i i 680 V4
2892 8.¢ 0£92 9ze 2 | Jj01v4

(ww) + (ww)  (ww)  (ww)  (ww)  (ww)
9 d 9 El 9 d

006’Welp suej Jy 006'Welp O3 suej (08'welp 93 sueq

suej'N | [9POW

‘Ww{9| JO peonpal si uoisuawip sy Juswdiys 1o ,

(¥ "L¥¥d 335) ONILIT §3L4V SLINIVG 30IS TYNJILINI NO 3LYL0¥

ONILHIT Y314V S13MOvHa

A1
N
N

VIavVd
3ISVHd DNILIT NI S13M0vHg
I JILvavioy
86 9L 865 vV LYVd
7 I
s 1268
35vd 8662
1828
5v8
> SUNVL O3LVYT3LNI 69¢ 09¢¢ 69¢
LR oo 1T T3 .kw T o/-“w o
—— - N R | N |
° 0% 2o %
= = = =
o 55 = o = ml Lo} - !Dw. =
2 = — i = - : =
N g g 2B O ] =
b T
= U E AURIIA >
. = ;
ALGIA : N
® 9!
=
="
: vy
411
3 6922 3 28 9
802 8~ 1868
T8 ~

SYNVL A31VIO3LNI HLIM sued g} VI/V4 [edl|3H O34V suoisuswliq TTVHIAO LHOdSNVYL - L'6 Old

81

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



— (EI] — BANO | €5 | bve | .JG/¢ | .eab = 5 33 233 Z6vy | ese 204y —_dWing JoLoAUl IR
~908iNG PN . o0e ng (380 [ esse 6vc | ./SJz | .£Sh : 5 zee 233 l6vy | ese 20l py SO UBMSAUNG WIM] | o\

vonooss PP ‘onoouy | W00 | €95 | 6ve | .ISiZ | .eSy = = 33 233 l6vy | ese 20Ly 5310 Mol PyS SAWNd UHIM

EI] 1IN0 | €552 6vc | ./GJz | .£sh : 5 zee 233 l6vy | 25¢ 0Ly SAWNg JNOUIIM

— Ele) — JEIN] E = 892 8LE 0£92C 9ze 53 233 l6vy | ese 20Ly duing JSHBAU (HIM
~908INg B0 o g R g s 2892 8.E 0£92 9ze 53 zee l6vy | 25¢ 20l - "S53 Uy SOWNd WA | o 00

enoois | PWNO_| “2rec e [ e = = 2892 8LE 0£92 9ze vie zee l6vy | 2se 20Ly "SS01d MO] pjs SAWN UGN

jEe) EIN g s 2892 8/E 0£92 9ze viE zee l6vy | 25¢ 20l SAWng JNOUIIA

e Ee) Tl IR 5 = z89e BLE 0e9e 9ze 9le 233 16¥y | ege 20Ly duing JSHSAUT UNAN
~ozing |0 | L ot g [ e 2 . 2892 8¢ 0£92 9ze 9lg zee L6vy | 2se 2oLy - ‘ssod ybly sdwind WM goo oo

ponooss PO | honcosy 1O Z = 892 BLE 0E92C 9z 9le 233 Z6vy | ese 20Ly "SSe1d MOJ pys SAWNd YN

jEIe) EIN] SAWng JNOUHIM

(wiw) [T (wiw)
(ww) A, (ww) X, o - o uoISIap

suopjoauuod Iajep pa|Ilyd 006°Welp suej Qv 006'welp

‘Wwiy9 1 Jo paonpal s| uoisuawip siy} Juawdiys Jo4

00k 0 (%9¢p TIHINNdTAd 8N LTINI 318 ATddnS

069

3did INILIINNOD LINN W m | gm

L T

NNA0] IMNYLIA MIIA N,

00

00

001

MO dIY nv

o
1Y
VERTIV.

. LINN WILSAS ONILIINNDD Woldo (4)
W0, 1dvd
T4 T80 (W) @
1556 192¢h DI Z#2N
+ 021001 DIHINNGIA #+7N) LIINI 316V) Alddns
1IN T18Y) Alddns D 8 EA "
w * 0922 L
i 5. T9Vd
T T ™ 5 3 5 3 3 TS 5 oo To o 1]
ool __1° « {1
SmE - T L
H L - = 0 \To = =
Nl - - 2 (d - - fom) * .
) y i b : = |
s . ALLI3A :
q 8
‘AILA3A ’ c
—t = i E Jrv v jvv vyl v vl froev vl fro vl frov el Jrovovor]
[ =] =
6l Ji 692 | 6l 9856 L9
/ 80€C
7%

13UD4 13 Jamogd skoydsig pun Asonixny

sued | |ed!|3H 4J/dd 24V suolsuawlqg T71VH3IA0 - 8'6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

82




N
1Y
VERTIV

83

p— ToIu| cgo, | 1PWN0 [ €66z [ eve | .JS/z | .eov - - 266 | cee | Zoby [ ese [ 2oLy dung JSUSAU U
o0siNg M| - oo g [PRn0 | ecSe | eve | .iGic | .eov - - cee | gee | Jewr | eee [ zorv | . 'SS51d UbIY SAWng M| | o o

conoois || orooe | JOBN0 | €95c | 6ve | .ISic | .eSy - - zee | eee | Jevw | ese | eoiv "SS31d MO| PIS SAWNd UIM

ToIU| IO | €66 | 6ve | .JS/Z | .EGY - - 26 | cee | Jevw | 25 | ecoiv SdUng 1NOUIM

cgor  LPINO | oot ] - - 289z | 8Je | oeoe | oce | wie | eee | Jowb | 26 | zolv dUWng JoVSAUT YA
o0sing L2BI0| _ tq [ou - - 289c | 8l | 0e9g | oce | wle | gee | Jevy | ese | corv | "S53 Y1y SOWnd M| | o v

ponoois | PIN0_| oNCc e [ - - 289z | B8lc | 0eoz | oee | wie | egee | Jeww | eoe | z0iv "S501 Mo0] piS SAWNd I

190N0 181U] - - 289z | B8lc | 0eoz | oee | wie | egee | Jeww | eoe | z0iv Sdwngd INOUIIM

PP IR R 181Ul - - 289z | ®8le | oeoz | oee | ole | egee | Jeww | eoe | 20iv duing JSUSNUT UM
oczing |LBMNO_| o oort o [ e - - 289z | 8.6 | oeoz | oze | oie | zee | s6vy | ezse | cov |, ‘ssod ybly sdwng M| goo oo

ponooss |20 | ‘honcoy |1 - - 289 | 8l | oeoz | oee | owe | egee | Jew | zoe | zoiv "S501 0] PIS SAWNd Ul

1o[U] SdUng TNOUIM

(ww)  (ww) - (ww) - (ww)  (ww) (ww) (ww) (ww)
9 4 o) 4 L) 4 E| a
006'Welp suej OV 006'Welp O3 suej  008'welp O3 suej

(ww) A, (ww) uoISIap

SUOI3O3UUOD J3JeA P3IIYD

“WWQ], Jo paonpal si uoisuawip siyy juswdiys Jo- |, v Lavd
ez e O [ (SNOISNIWIQ 1HOdSNYHL TIVHIAO0 33S) FLNNOWNN 311ddNS FHY WALSAS DNIdId O1LYEvIay INOS| .
a1 _ 0006 %
W mm ! ﬁ [2/25Vd 335 SNOILOINNOD WILSAS OILVavIaY GILvM SNOISNGWIa g0 -0 Wi e
3did 9NILIINNO] LIND 2 g ° m
/0

ISR 0ZLX00L O3HINN3Yd 7+7N

9 ~

00 L

692

00
07l

L\
VAR

(J N
& €

O

001

I0E
00

IV J1LYEvIOY

o o L
LINY W3LSAS ONILTINND] PO S
W8, Ldvd . a
1199¢) TIHINNGRIA §N) LTINI 18D ATddns \
; L _ ,
MO AV ]
nv . i L4 THINNARAd B+BN s
oNILAT 304 94 Tevaonzy () e Wi JLVEvIDd -
S 5% 7688 865 126) T3HINNGR LN
® 7 Il
TNV F18VAOWIY 00 ~ 1656
[ G ~
L3N 318Y2 ATdds WMM IV vy
T < e T ~
" B A E
3 0922 33
® .Y, 1¥¥d 335 L3N 318Y] AlddnS
v ﬂvﬂv 5, TV
lmmﬁ‘ 5 \\@ Nyl Vi 1 e
- S S E/c E Em 2 MN,W/L,LF Z E” E mel_ VR
° = = o= B D =° = = - il
oo ° O.Q - - ° o I UHV - o = = - Q | ==
D g . u L ] N 2 {2 ] W% J D D L =
3 [ F Soi N 28 ER
D e 4 g “ =N . >® 3
. . = A NIEA o S
\25@; ﬁ 2
S ; z I z z z e A SN 3
3 o o =
- _ . 2l
- B A =
431
5] 6922 R 4656 9
80€C 1ol ~ 1596
13UDd 13 Jamod 13UD4 13 65L6 ~

sAoydysig puo Adopyixny

Jllvavidv HLIM sued y| ¥YJ/V4 [edl|8H D4V suolsuawliq TTVH3IAO - 6'6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



dlelN

(1L/2081) /e o

18jino
JInou10 abeuelq

ENE]

EIEN
(L/20SI vied

1556

699

—@®
1E€S 0zzy
@ @ 6
L6% 9US oLl 208¢ KA
[ ©: ° ° SHER
2 Q0 S Q =
200 e
S, g
L] . h
== &

X
VERTIV.

65L6 ~

Hb~

JETMgle] ETEN olewa JETM (o] L0LTVI
. 181Ul J81RM - 6 vl 101 V4
unouo onp epis | (L/20SI ¥/L'L o (1/2.081) v/1°L dY | plojluew sbieyosig 280 $VJ

«l\»

SUOI}28UUOI IB}EAN SJBqRIPY

al
g Lavd

Twzo_mzm_s__n_ 1HOJSNVYHL T1vH3IA0 33S) AILNNOWNN A3ITddNS FHY WILSAS ONIdId OlLvavIiay mEOL

ENG
1556

—@
[074] IEES
| . —® & @ R0
Q| sie 0922 ¢ i:m (o 208€ 167
° 0 i © I 0
3 & B % 00 I
] 9V MeqerT 1 00
R 1 —fl——32
= =1 !
.© o] D@ |
O i
I ;
NILEEIA
i = == T % ] 1 VA
I
656 ~

SLSE ~

SNOILOINNOD WILSAS O11vavidy d31vVM

Jllvaviadv HLIM sued v VO/V4 [edl|9H J4V suolsuawiq TTVH3IAO0 - 0176 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

84



N
1Y
VERTIV

(ww) A, (ww) X,

Suo1398UU09 J3JeM PAIIIYD

10922) LINN 33 35V8 T43A0

3did INILIINNDD LINn W m

L T

NAN0D VLI

o
|

MIIA

LIND W3LSAS ONILIINNOD

20, "1avd

MOT4 dIY nv

ONIL3IT 404 914 T19vAOWTY ()

TINVd J18YAONIY @

L3INI 378¥] A1ddnS

ES2ES )

o e | ¢
NE%@wy %’

- >

431
6l \ 69¢ ’ 6l

13UDd 13 JamMod 13und 13
skoydisig pup Adonixny

oL ~

)

)

)
4

(ww)
9

(ww)

d

(ww)
9

(ww)
4 3

006°welp sue4 Jy (006'welp 93 sue4 (QQg'welp D3 sueq
‘Ww9| JO peonpal sI uoisuswip siy} Juswdiys 1o ,

(ww)

(ww)

a

_ (SNOISN3IWIA LHOdSNVHL TTvHIA0 33S

) @3LNNOWNN A3I1ddNS 3HY WIALSAS ONIdId OlLvaviay m_EOm_

IV J1LyavIoY

I0E

2/2’OVd 33S SNOILOINNOD WILSAS O1Lvaviay d31LvM SNOISNIWIA IOu__

Lyl

069

00l

001

00l

0ZIX00L 03HINNd3Ad ¥+7N °

UOISIap

c'gol IR c'gol 1BINO €66¢ 6v¢ «LG1C 14 - - (4% (4% L6v¥ (415 0Ly dwing Ja1aAul UM
-.9-0SINd IR -.9-0SINd 1BINO €55¢ 6¥¢ «/G/C «EGY - - zee GES 16%Y 2s¢e 2oLy vl 'ssaid ybiy sdwnd Ui L0l VD

wm>oo_0 Pl wm>oo_0 18I0 €66¢ 6v¢ «LG/C «€GY - - (4% [42% L6vY 451 0Ly 'Ssa1d mo| pis sdwind YA

Pl @O0 €66¢ 6¥¢ «LG.C «EGY - - cee [4%% L6v¥ (413 0Ly sdwind JNOujIM

£‘g9l BINO ¢‘g9l Il - - 289¢ 8.€ 0€9¢ 9ce e (425 L6v¥ 451 [4\A4 dwind JalaAU UM
-.9-0GLNG P#INO | 9-0GLNG pSICl] - - 289¢ 8.€ 0€9¢ 9ce 1423 [4%% VA144 451 c0Ly vl "ssald ybiy sdwind yim L0L V4

ww>oo‘_0 BINO :Uo>oo‘_O Il - - 289¢ 8.€ 0€9¢ 9ce e (425 L6v¥ ¢se c0Ly 'Sseld mo| pis sdwind Y

BINO 18l - - 289¢ 8.€ 0€9¢ 9ce 1423 (4% 16vY ¢se 0Ly sdwnd Jnouim

1'661 BINO 1'661 Il - - 289¢ 8/€ 0€9¢ 9ce 9le cee 16v¥ ¢se 0Ly dwind JauaAul UM
-.6-6ZLNG PINO | G-5ZING 32l - - 289¢ 8.€ 0€9¢ 9ce 9l€ (423 L6vv 4513 0Ly vl 'ssaud ybiy sduing yim 280 b4

:U@ A0OIS) pliye) :U@ A0OIS) Pl - - 289¢ 8.€ 0€9¢ 9ce 9le [42% L6v¥ 451 0Ly 'Sse1d mo| pis sdwind YA

PINO o1l 289¢ 8.€ 0€9¢ 9¢¢e 9l€ YA 44 (413 [4\VA%4 sdwind JNOujIM

92¢ 0IHINNARId Z+ZN

69

07l

>
SBiS
o

0505

IV JILYavIOY

7688
ENL

869

1656

EN

1556

N

SHNYL O31¥493INI

Ldvd 335 L3INI 318Y ATddNS

8L ~

699

dIH
3374

EALE]

9

1656

L8%6

L6 ~

SMNVL A31VAOILNI HLIM sued ¥ VO/V4 [edl|eH 34V suolsuawiq TTVH3IAO - L1°6 Old

(99¢h TIHINNAIY 8N LIINI 318Y] ATddnS

Ligh U3HINNARYd 8+BN 05" 05

1Z¢) 03HINNARYd LN

L8Ze ~
IV “avIoY

0L ~ 0
ENE]
6t 09¢¢ 6t

901 ~

.0, "Ldvd

8L ~
IV vInY H

94V amaer

o

699
1%
£

NIEA o—T

T
SNVS HLIM H

&

Sl ~

SNV,

85

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



X
VERTIV.

SIEN 19]IN0 }IN2JID JoNp [eAud) SIEN
(L/2081) /e o S (L/2081) v/ o

EN]

1556

2805 09 60"

5891 01LS 9512

191Ul Joje

dlepN

(L/82z OSN ¥/L'L ©

SUOI}28UUOI IB}BAN SjBqRIPY

3vd

19)In0 abeulelp Yue|

143

10} VO
10l vd

880 ¥V

(SNOISNINIAQ LHOdSNYHL TIVHIAO 33S) A3LNNOWNN A3I1ddNS FHY WILSAS ONIdId O1LvavIay INOS

2]

699¢

i

Y85
Hl 85 ol

i
Q0|9

100

09z¢

EN L

1556

€955

8E6E

91

IV .ueqe[1

Sk~

L6 ~

85

“ 85

699¢

LSZE ~

SNOILOINNOD NILSAS JILVEavIdV H3LVM

e ~

Sk~

SYMNVL A31VHO3LNI HLIM sued y1 VI/Vd [edl|3H O34V suolsuswiq TTVHIAO - Z1°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

86



N
1Y
VERTIV

€46¢ 6v¢ «LG/C 14 - - 14 101 VO
_ _ 10l v
289¢ 8.¢ 0€9¢ 9ce vl 280 V4

(ww)
9

(ww)
4

(ww)
9

(ww)
E]

(ww)
9

(ww)
E]

sueq °N

19PoIN

006°Welp suej Jy 006'welp O3 suej (08'welp 93 suej

‘WWiy9| 40 peonpal s uoisuawip siyy Juswdiys 1o

(3SYHd 1417 ¥314V 3¥1d NI ¥Dv8 LI Lnd) INILIT 404 9Nd J18YAOW3Y @ \@/

Bgf

(V°L4Yd 335) ONILIT ¥3L4¥ SLINIVAE 30IS WNIILNI NO 3LVL0Y

o ONIL41T §314V S13M0vHg

JSVYHd ONIL4IT NI S1IXOvdd

[
I JIL8YIOY Y "Ldvd
586 688 865
I
0~ 16%
, 38 8662
156
358
\T 3 052 3
3 i 0 : i i - [ R STHT i v:m.%.ko i H m H H P i3 . O i % i _A
= = ) o Fko (=] = oIB
: s o S o . . o ES
T T ) - > = Bl == el
N & oS 55 |0 [ 2
L] W W
I - ’ = AIEA
PALRIENY @
< . |
E : : :: : ¥ : = 3 -
z
2k
. I
411
) B4 ) 16% 3
80EZ 10~ 15%
&L6 ~

Jllvavidv HLIM sued v VI/V4 [edl|9H J4V suolsuawliq TTVHIAO LUOdSNVYL - €1°6 Old

87

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



o
1Y
VERTIV.

(3SYHd 1417 4314V 33v1d NI Y8 LI LNd) INILIT 404 9N1d 318YAOW3Y @

(¥ "LY¥d 335) ONILIT 4314V SLIHIVAE 30IS TYNYILNI NO 3LVLI0Y

Y1dvd

€952 6vC LIGJT | .eSv - - D 101 1VD
- - 1201 1v4
2892 8¢ 0£92 9ze b | g0 pvd

(ww)
9

006°Welp suej Jy 006'welp O3 suej (08'welp 93 suej

AV JILvavIoY

mmJ

7688
E[ALLE ]

865

L8 ~

1656

5v8

1556

SUNVL D3LVH93INI

SHNYL 03LYH93INI

(ww)
4

Odv Meqen

SO

NILEEA

6992

o ||

Il

L85
d3H

3374

dil

b

69¢¢

80€¢

AV

9

1656

8 ~

L3596

ILe ~

(ww)
9

(ww)
E]

(ww)
9

ONILIT 314V S13MOvHd

JSVHd ONILAIT NI S13XOvHd

Y Lyvd

(ww)
E]

sueq °N

866¢
EN]

69¢

09¢¢

69

19PoIN

‘Wwiy9 | Jo paonpal S| uoisuawip siy} Juawdiys Jo4 ,

IV ‘avIov H

6992

(o}

D- 'P .-o'

NLEIA

%)

0.8

SNYS HLIM H
N

SNV
4

SYNVL A31VAOILNI HLIM sued y| VI/Vd [edl|3H O34V suolsusuwiq TTVHIAO LHOdSNVAIL - ¥1°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

88




N
1Y
VERTIV

(ww) A

(ww) ..,

SUO1399UU0I I3 PAIIIYD

3did INILIINND] LINN W

N0 MNYLIA

L T

(ww)
)

(ww)

d

(ww)
9

(ww)

d

9

006°Welp sueq Qv 006'Welp O3 sued 00

‘g9l 19Ul c'g9l 1BIN0 | €662 6vC «LG/T | €S - - [ zee 12vS 00€ 7605 dwing JSHSAUT GIM
-0-06iNg 28| _gl6 ng [ 22mn0 | esse 324 IGIT | €Sy - - ZEE 2€€ 12vS 00€ 7608 oL "5591d YDy sdwing A o\ 1y

e 19[U] ponoosy |20 | €GGZ 6v¢ GJT | €Sy - - 2€€ 2 12vS 00€ 7608 "S591d MO PiS SAWnd UIAN

18Ul 1IN0 | €662 324 JGIT | €Sy - - zee e 1TvS 00€ 7605 SAWNd JNOUIIAN

c'g9l Ee) c'g9l IEI] - - 289¢ 8/€ 0€92 9ze [ e 12§ 16€ €0Ly dwing JSHSAUT GUAR
-006INg 2P0 | _ oot ng LR - - 2892 8/€ 0€92 9z€ ZEE Z€e€ 121G 16€ €0/ 9l Ssid ybly sduind YiM| o1 444

ponooy MM o0 IE] - - 289¢ 8€ 0€92 9z€ 2€€ zee 12lS 16€ €0/ "$S81d MO PIS SAWnd UIAN

18Ul 19IN0 - - 2892 8€ 0€9Z 9z€ zee zee 6.vS 8vc 7605 SAWNd JNOUIIAN

— [ELIe) c'g0l ] - - 2892 8¢ 0€9Z 9ze 2€€ Z€€ 121G 16€ €0.Y duing TepSAUT GIAN
-006INg L0 | _o'eing LM - - 2892 8.€ 0£92 9z zee zee 12l 16€ €0.Ly 9l sseud yby sdwnd Yim| 500 o

panooss | PINO | Larooin IR - - 2892 8¢ 0€92 9z¢e 433 2€¢ /TlS 16€ €0y 'SSaid moJ pis sdWind UM

18I0 SAWnd JNOUIIAN

UOISIaA

"‘WWiy9| 0 peonpal s uoisuawip sy} Juswdiys 1o

[

Ly

(79¢p TIHINNAIEd 8N) LIINI 3183 ATddnS

20, Ldvd

1IN W3LSAS ONILIINNOD

SHORN
R

)

/"
g
%)

VII A

7t

=
3

N
-
\ 22

QR

oA
=\
\

7/
2

I
W/
X
I}
/B

" 14

H
s

&/

069

001

MO Y nv
oI (d)

TNV Tgvons (W)

13N

12801

3182 A1ddnS

]

06

0ch

00l
00}

(92¢p DIHINNdIId Z+2N
*+ 0ZIX001 O3HINNYd #*+7N) LIINI 318¥] A1ddNnS

092¢ 0L
.9,/ 14vd

dV.MeqeT

=.

NILEEIA

R
0E2

| A

Jr—v—v—uf

[r—v—v—ul

Jr—v—v—{

fr—v—v—3 - r—v—v—ul

fr—v—v—f

fr—v—v-v|

6l \ 692

685¢
€692

O Meqe[] u

H—* = =

6l

80€C

13UD4 73 Jamogd

95801

13U0d 13
skoydisig pu Asonixny

72601

L9

sue g} |edl|3H dJ/d4d J4V suolisuswiq TIVAIA0 - S1°6 Old

89

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



o
1Y
VERTIV.

(ww)

(ww)

Suo1398UU09 J3JeM PAIIIYD

10522) 1IN0 3

3dd INLLTINNDD LIND w

— T

N0 VLI

1IN W3LSAS ONILIINNOD

58, "Lavd

MO Y nv

aNiL 304 omd Tavaony (V)

TINVd 318VAONIY @

13N 378¥] A1ddNS

S ) -

d31

6l \

692C f [

]

18UD4 13 Jamod

80€C /

(ww) * (ww)
9 4
006'Welp suej 9V 00

(ww)

)

(ww) * (ww) - (ww)
4 9 4
elp 03 sued | (0g'welp D3 sued

"WWwiy9| 40 peonpal s uoisuawip siy} Juswdiys Jo4 ,

(ww)

(ww)
(]

(SNOISNIWIA LHOJSNYH L T1IvHIAO 33S) A3LNNOWNN A311ddNS IHY WILSAS ONIdId O1LvavIay m__\,_Ow;

UOISIap

_ ¢/2'9Vd 338 SNOILOINNOD WILSAS O1LvavIiay 43LvM SNOISNIWIA EOL

WY JILVEYIOV

L

0E

Va4 JLvavioy

069

79101
ERLLE)

865

19801

Y8

12801

(.Y, 1¥¥d 335) 13INI 378Y] A1ddnS

00}

001

00}

92¢ U3HINNIYd Z+ZN

0Z1X001 D3HINNA3Yd #+4N

,m T
. f\//ﬁwe
ZNZAS
(BB ’
N S

(79¢p U3HINNAIYd 8N LIINI 318V ATddns L

LIgd 0IHINNdI 8+8N 05705 06
LZ¢h DI LHIN
SLSE ~
EALLERLIE
9 ~ TI0E 9z ~
ENE]
092z 3

ﬂvﬁ 5,9

[~

|

I 1]

08LZ ~
699C

€690

08LZ ~
WY ‘aviov H
6992

SNYS HLIM H

W~

ENLE)

91

19801

[

L2601

13UDd 13
skoydysig puo Adonixny

620l ~

Jllvaviadv HLIM sued 91 VO/V4 [edl|9H J4V suolsuawiq TTVH3IAO - 9176 Old

U~

— EI] — WBINO | €55¢ | 6be | .JSig | .65k : : zEe T€e [ Jevs | 00 | 60S —__duing JoyoAUl I

- 905ING PN g7e ng [ 39RO [ €sse | eve | .Gl | .eSv : : zee Zee | Jevs | 00t | 605 o, | __SSoXIUBSAUNG WIM| o)) oo
vonooss PP “oroouy | 1BIO | €SS | 6ve | .Sz | .eSy : = zee Zee | Jevs | 00t | 60S SS81d MO] pjs SAWNd UM
EI] VN0 | €56¢ | 6be | .JGle | .e5v : : zee Zee | Jevs | 00t | 605 SAWNd INOHIM
o Ee) o IR 5 = 289 | sle | 0ege | oee ee cee | zels 16€ | e0ly duing JopeAU (I

- 9:08ING |IRB10 | _ o"ieing R 5 s 289¢ | sle | 0e9z | Oee zee cee | zels 16€ | e0lv - 'S501d UBIY SAWNG WM o\ v/
bencoy |0 | oroc,e [l 5 = 289 | sle | 0e9z | Oee 2ee cee | zels l6€ | e0lv "SSe1d MO[ p}S SAWNd (I
I 180 5 s 289¢ | sle | 0e9z | Oee ZEee Zee | 6IvS | 8ve | 609 SAWN JNOUIIM
. EIe) . IR 5 = 289¢ | sle | 0e9z | oee zee cee | zels 16€ | €0y duing JopSAUl (M

-9:08ING |10 | _ "ieing [ 5 . 289z | sse | ogoz | oee zee zee | szl l6e | €0y o 'sso1d yBIY sdwind WM o0 0
porooss | PO | ‘honcosy |1 : = 280 | elc | 0ege | oec ZEe cee | lels T6E | cozv "SSId MO PiS SAWnd WA
I EIe) SAWNd oI

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

90



N
Ve
VERTIV

885

slel\ 18)In0 slepy 18)In0 slep slewsa 1910 9L1 VO
5 . 19Ul J8)epN o @] 6 9l 9LL v4d
(1L/2081) /e o ynoo ebeulelq (L/20SI vied unouo onp epis | (L/20SI ¥/L'L o (1/2.081) v/1°L dY | plojluew sbieyosig 201 bv4

«l\»

SUOI}28UUOI IB}EAN SJBqRIPY

7 (SNOISNIWIA LHOJSNYHL TIvHIAO 33S) A3LNNOWNN A3TddNS 3HV INTLSAS ONIdId O1LvEYIAY INOS|

ENE 35vd
12801 12801

—® ~® ~® ~®

906¢ 0845 [374 SEC 08%5 906¢

@ @7 7@ @ ~® @ @ ®

| EN
LY IS Ol CL0S 9 0| Sle 092¢

9% 9IS [ 2LOS LY

897 o

OO
00| 9
#
\
e
58S
58S
D
885
Y
889
e T
585
589 N
00
fole)
885

OV aege)]

699¢
1y
I

699¢

NILIEIA

Wb~
W~

6201l ~ SLSE ~ 6201 ~

SNOILOINNOD WILSAS J1LvavIdY 431VM

JlLvaviav H1IM sued 9] VO/V4 [edl|9H 34V suolsuawliq TTVH3IAO - L1'6 Old

91

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



N
1Y
VERTIV.

o (R - BANO | €56 | bve | .G/¢ | .e5b : = 233 Zee [ Zevs | 008 [ 609 dWing JoVISAU (I

- 9:09IND P _ g 70e NG [ PMN0 | €SSe | eve | .26l | .eov g s 233 zee | Jevs | 008 | 605 3 'SS20 BNy STWNd M| o 1 v/
vonoois PP “oonoosy | PWNO | €9Sc | 6v | .ISZZ | keSy = = 233 zee | Zevs | 008 | 609 "SS81d Mo] pis SAWNd YIA
R BAINO | €552 | 6ve | .JG/Z | .e5b g s zee zee | Jevs | 008 | 605 SAWNG NOLHIA
cgor MO | o) [EIN] = = z89¢ | 8le | 09z | oee 233 zee | rels 16€ | €0lv duing JSHBAUI UNM

- 9709ING |20 _ gt g [ 5 : 289¢ | 8Jc | 09z | oee zee zee | rels 16€ | €0lv ) 'SS320 b1y STWNd M| o v
vonoosy | JOMO_| oorocie [Pl : : 289z | elc | o0ege | oee zEe zee | Zels l6E | e0lv 'SS01d MO| PS SAWN LI
RN e : : 289¢ | 8le | 0e9z | Oce 233 Ze€ | 6.¥s | 8ve | 605 SAWNg JNOUIAN
JRUVRR S T LTc 1l [ fEI] 5 = 289¢ | 8le | 0e9z | Oee 233 zee | 7els 16€ | €0lv duing ToHeAUT (M

- 9709ING |80 | _grie g [ e : = z89z | 8 | os9z | oee zee zee | lels l6€ | €olv - ‘ssoud ybly sdwnd M| oo oo
bonoois IO | ‘boncoy 1O = = Z89%¢ | 8le | 09z | oee zee zee | rels l6E | e0lv "SS81d MoJ pis SAWnd G
I EIe) 5 : 289z | s8lc | 0e9z | oee 233 zee | 6.vS | sve | ¥60S SAWNG NOLHM

(ww) LA,

(ww) X,

Suo128UU0I I3} PRIIIYD

10322)

143 35V T30

i

did INILIINNDD LIND W

90 ~

(ww)
9

006'Welp suej Qv

(wiw) (wiw) (wiw) (wiw)
E| 9 d 9

(ww)
4

006°'welp 93 suej (08 welp O3 suej

(ww)
3

(ww)
a

‘Wwiy9| JO paonpal si uoisuswip siy} uswdiys Jo4 ,

7 (SNOISNIWIA LHOJSNYHL TIVHIAO 33S) A3LNNOWNN A3ITddNS IHY WILSAS ONIdId OlLvaviay m_EOm;

2/2'9Vd 33S SNOILOINNOD WILSAS D1LvavIay 43.LVM SNOISNINIA mOn__

LINY WLSAS SNILIINNGD
20, "Lavd

Va4 J1LYavIoY

MO HIY nv

ONIL411 304 9md Tigvaoka (1)

TINYd I8YAOW3Y @

13N 318¥] A1ddnS

LYl

S

I*
il

=

301-4d31
6l \ 692¢ ’ L

80€C

18ung 13 Jamod

I

ToUDd 13

skoydsig pup AJonixny

02000, T3HNNRKd 7+ N

92¢h UIHINNARI Z+ZN 0 3

uoisIap

N

692

.. /N\er ;
o s |
%
s - (B
N N
1= = S
g S o o
&
o o
- AR _
(79 CHINNGRI N L3N T1GVd ATl & - |
- Ligh OHONNGR 8+ 006
s 3NV VNIV .
556 a0 865 120 THINIGRA LN
]
[ 19801
i IS ~
280 v gDy
0 = e S0~
B A& Ea 19
SHNYL 03LYH93INI 6f 0922 6!
SUNVL O3LVI93INI 6 (V.. 14¥d 335) 13INI 318¥] AlddNS — R
. . oL ﬂr 5, T
- =
= — e Jma— - e - =
e B o] N | | ——
N
= =
= .
1 = £ < =
N - = - < ;
3 R Ol 27
B ® g H e
= AR | z
: : : i = T I I /8 3

S~

Va4

19801

L2601

ol ~

Sk~

JSNVS
E]

SYNVL A31VAOILNI HLIM sued 9] VI/V4 [edl|9H 34V suolsuawiqg TTVHIAO - 8176 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

92



N
Ve
VERTIV

o 13IN0 JINJUIS JONP [BAUSD o1 Jo|ul Jayepn aleN 19[no abeutelp suel 9l w”” u«w
(1L/2 08I v/ ™ T (1L/2 08I v/ ™ : (1L/8Zz OSI) ¥/L'L © ’ 201 b4

SUOI}03UU0D J13)ep\ d13eqeIpY

(SNOISNINIA LHOJSNYHL TIVHIAO 33S) AILNNOWNN A3IddNS Y WALSAS ONIdId OlLYavIayY m_EOL

35v8

2800 @) @ 12800
NV
@W M@ 5 0922 57 @wm@
7805 ® 6% o D) 553 W 0
9 0869 W 7 592 0 &
K e N 2
oo 1o P . - m - S s
H T " 34+ - = A R .aAUAu. _ sl - » L= o
@ s A " 0¥ 3ieqer] ®»° |-00 - _ i ”m 4 |
N ] ] o.” i D L
8 %% il = = 757 ] s
NILEEN ]
{. ﬂwg r%\ : WIW\ ﬁﬂﬁ%m/ﬁ P ;
!
o~ o = M~

699¢

SNOILOANNOD WILSAS OI1vavIidVy H31lVM

Sl ~

SMNVL A31VHO3LNI HLIM sued 9] VJ/V4 [ed!|9H 34V suolsuawl!q TTVH3IAO - 6176 Old

93

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



o
1Y
VERTIV.

(3SYHd 1417 4314 33¥1d NI ¥2v8 LI LNd) ONILAIT 404 9Nd F18VAOW3Y @

(¥ °13¥d 335) ONIL4IT §3L4Y S1IMIVAE 30IS TYNJILNI NO 31¥.10d

Vv IIVd
Y Lavd
IV JILVavIDY
86 9101 865
Tt
10~ 1980}
B %z
12801
BN
53 0922 53
© 0P ©_ ¢ T T TV o 1 H T T oTT
v I I ] I~ [ ] i i . p— .
° = = ° Hmu = = umﬁ
| S 1 of Lt °. .
al % CE - o e
= ¢ “ L AILIEA E
ALEEA X
@ v
- 3 T T T I L T i .
2
L It
B %NM T 19801 E
80€C o< L2601

€46¢ 6v¢ «LG/C 14 - - 9l 101 VO
_ _ 9Ll vd
289¢ 8.¢ 0€9¢ 9ce 9l 201 V4

(ww)
9

006°Welp suej Jy 006'welp O3 suej (08'welp 93 suej

(ww)
4

(ww)
9

(ww)
E]

(ww)
9

(ww)
E]

sueq °N

19PoIN

‘Ww9| Jo peonpal sI uoisuswip siy) Juswdiys Jo- ,

ONILHIT 314V S13M0OvHE

JSVYHd ONIL4IT NI S13XOvHd

6201l ~

Jllvavidv HLIM sued 91 VI/V4 [edl|9H J4V suolsuawliq TTVHIAO LUOdSNVYL - 02°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

94



N
1Y
VERTIV

(3SYHd L4171 ¥314¥ 33¥1d NI Y3¥8 LI LNd) ONILIT 804 5Nd 318VAOW3Y @

(¥ "13¥d 335) ONIL4IT ¥3L4Y SIINIVAE 30IS TYNJIINI NO 3LY.10d

€462 6¥7¢ [YAYX4 «EGY - - 9l 9Ll 1vD
_ _ 9Ll vd
289¢ 8.¢ 0€9¢ 9ce 9l 20l vv4

(ww)  (ww)  (ww)  (ww)  (ww)  (ww)
9 E] 9 E] 9 E]

sued ‘N [Spol

006°Wwelp suej Jy 006'welp O3 suej (08'welp 93 suej

‘WWiy9| 40 peonpal s| uoisuawip siyy Juswdiys 104

ONILHIT 314V S13IMOVvHE

JSYHd ONIL4IT NI S13MOvHd

VIvd
Y Ldvd
IV JILvavIDY
86 #9101 865
7 It
8~ 1980}
BN
12801
8662
v
SYNVL O3LVaIN SHNVL D3LVIT3INI e EA 3
10 00 T T T T I T TT 0 I T T T T T TI0 O ] T
¢ v 00~
o | [0 . W~ W -0 <" - 0=% = _
%0 - - . - - o
s . o W oo o = QPI ES
e = o } N
n g e w g 10 N m =
= 3 “ = RILYEA ) z
ALIIA X
X -
g | ; ¥ ¥ : : : : Y mne B 3 —
= =l
431 I
B 6922 4 19801 9
80€C 8 ~ L2601
ol ~

SYNVL A31VAOILNI HLIM sued 91 VJ/Vd [edl|3H O34V suolsusuwiq TTVHIAO LHOdSNVIL - 1276 Old

95

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



e I e N0 |__€95¢ 524 LIGIZ | .Gy - - 33 zee 1278 00€ 79€9 —__duing JoyoAUl I
-8-002Na PN . o oozng [ 32AN0 | esse 6vC LIGIZ | .Sy - - Zee zee 1275 00€ 79€9 g, |__SSoNOUBNSIUNG WIM] o0 0

5oR00I5 1ol bonoosy | 1IN0 _|_€95e 67C LIGIZ | .eGv - - z€ee zee 1275 00€ 79€9 SSa1d MO] PJs SAWnd YA

1ol 1PIN0_ | €652 6vC LIGIZ | .Sy - - Zee zee 12vS 00€ 79€9 SAWNd INOYIM

e [Ellle) e EIN] - - 2892 8/¢c 0£92 oze zee 15 12lS 16E €165 duing JopeAUT UIAA
800z N0 ] o g [ - - 2892 8¢ 0£92 9z¢ Zee 1G¢ 721G 16E €165 - "SS5 UBIY SWNd WA ;1 144

benoon | W0 _| o roce EN] - - 2892 8¢ 0£92 oze [ G 1215 16E €165 "S591d MO| PIS SAWNd UNA

EI EIe) - - 2892 8¢ 0£92 oze zee zee 6787 8/8 ¥9€9 SdWind JNOYYIM

. EIe) . EN] - - 2892 8¢ 0£92 oze Ze¢e zee 1669 16€ €0L dWing JopaAUT GIM
NS I CTTTOR PPN I T - - 2892 8¢ 0£9Z 9ze zee zee 1669 16E €0L - ‘ssod ybly sdwnd WM ;0

ponooso RN poncois =] - - 2892 8¢ 0£92 9z¢ 33 zee 7669 16 €0L7 "SS81d MO| PIS SAWNd U

Tolul EIe) SAWnd INOYIA

(ww) [T (ww) () (ww) [T) (wiw)
() A () . X, 9 4 9 E| 9 E| E|

suopdauuood JajeM p|Iyd 006°welp suej Jy 006'welp D3 suej (08'welp 93 suej

uolIsIap

‘WWiy9| 40 peonpal s uoisuawip sy} Juswdiys 104

10322) 1IN0 30t
(79¢h 0IHINNGId 8N) LIINI 318V] A1ddnS

o
1Y
VERTIV.

W % ﬁ o0 i
3did INILIINNOD LIND » ”
/ —
INITAN0T INNYLIIA
2
2
A =
3
-
2
LINN W3LSAS ONILT3NND
.0, " 1dvd
MO Y nv
L (4)
92¢p TIHINNARI 22N
EURLLENC) Veoel + 0ZIX00), DHINNGZ 77N LTI T16¥1 ATdans
L3N 3180 ATdds 3 o ¥
06
| 0922 0L
T ) 3 5.1
5 = = 5 — = 5 . 5 - -
= ]
- ad |
- 54y eqen - odv eaery H
L+ s [ —e 1
@\ = = @N @N\ = =
ﬂv oo AU RN oD . -
< 5 R = 3 R 5
B %
® .
= ALRIA
AEEA e
. / _ ./ _ K v Frovover| Jooeover] frovover] frovoeev frovever] Foovovey] jooeover jrorove]
s S / -
i £ e
80€Z 9eiel L9
[

3UDd 13

p 1
13UDd 13 Janod skoydisig pup Adoiixny

sue g} |edl|dH dJ/d4d J4V suolsuswiq TIVAIAO - 22°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

96




N
1Y
VERTIV

97

1612 [ 612 [E[e) T 67 «1S)T «ESY S 5 [41 zee 12VS 00€ 79¢€9 dwing JoHaAUT Y
-g-00zng |2l -.g-00zNG 122MN0 €632 6¥C «1S/T «ESY : 5 z€ee 433 /TYS 00€ 79€9 gl “ssald ybiy sdwind UM 121199

wm A0OID) = wm ACOID) [Ee) T 67 «1S1T €SV = 5 [43 zee 1T¥S 00€ 79€9 "Ssaid mo| p3s sdwnd YA

[ [EIe) T 6¥C «1S/T «ESY : 5 z€ee 433 /T¥S 00€ $9¢£9 sdwnd JNOYpM

1612 [Ee) 1612 =] 5 5 2892 8¢ 0€92 9z¢ [41 1GE /2lS 16€ €165 dwing JSpBAUT YA
-g-00zna 220 1 ohnzng oM 5 5 2892 8¢ 0€9Z 9z¢ z€ee 1GE 12.G 16€ €165 gl “ssald ybiy sdwind UM 121 V4

w orooln [ISHIO wm ADOID) =] 5 5 2892 8.¢ 0€9Z 9z¢ [43 1G€E 12.G 16€ €165 "ssaid mo| p3s sdwnd YA

] [Ee) 5 5 2892 8.¢ 0£9Z 9z¢ z€ee 433 6787 8.8 $9¢£9 sdwnd JNOYpM

a0l 1RO a0l =] 5 5 2892 8.¢ 0€9Z 9z¢ [ zee 1669 16€ €0.Y duind JepaAU| UHAA
-90giNa L0 | | glog NG LM = s 2892 8.¢ 092 9z¢e zee zee 1669 16€ €0.LY gl 'ssaud ybiy sdwnd yum 1L bV

wm rooln | 12ANO wm A00ID) =] 5 = 2892 8/¢ 0£92 9z¢ 43 ze¢ 1669 16€ c0.¥ "Ss81d Mo| p3S sdwnd YA

1BIINO sdwingd INOYHIAA

(ww) (ww) (wu) (wu) (wu) (ww) (wu) uoision
9 E] 9 E] 9
Suolj23Uu09 J3JeM P3IIIYD 006°Welp sueq 9y 006'Welp 93 sueq (08'Wwelp 93 sueq
"WWwiy9| J0 paonpal s uoisuswip siy) Juswdiys 104 | Y 1uvd
(SNOISNAWIA LHOdSNVHL TIVHIAO 33S) AILNNOWNN d31ddNS TV WILSAS DNIdId OlLvavIay m_zo.m; 20 TN 22N [ s mm\
— ﬁ e 2/2'9Vd 33S SNOILOINNOD INFLSAS 21LvavIay 431LVM SNOISNIINIQ 04 7 A o

3did INILIINNOD LIND W % \c” ﬁm 1 0ZLX00L 03HINNd3dd #*+7N , “ ” N
INAN0D IMNVLIA = 0oL Lo N *

[§

07l

N

QKJ N
CJK
&

I JILVavIOY
o€
0ol
00l

o @
o @

05" 05

1IN W3LSAS ONILIINNOD

N,
™

. 1796 DHINNA3Ed 8NI LTINI 318V) A1ddns B
50, "Lavd ®
nv L1 D3NN §+8N %006
MO A
I JILVEVIDY e
ONLL4IT 304 3 TigvAaw3y () G TS 126> TIHNNATA LN
It
TNV T1EYAOWIY @ el
- v %~
13NI 318¥ A1ddns 1602} Invd4 avioy
Sz < 0 5z ~
o A k2 Iovg
3 0922 3
@) Y. L3vd 335) LINI 316¥) Alddns
@w o 9. Tovd
1 T 0 0T E H HER ) T T T T H
— | R R | | R [ — —
o - = =l Heo 4
. o] i i [°. hl = . .0
i = Tl S 2 = =S| L Il
0 - B = SE IS i O U@ =
I i g c oz ALYEA il z
ALLIIA H ' ’ ) .
= & I I T T I I T e, | S v ] 5\ @
L} & - T b
<> > 0 ) 2
. = W =
411
7] 523 e o ¥
07 N )

6620 ~
18und 13
skoydysig pu Adonixny

Jaung 13 Jamogd

Jllvavidv HLIM sued 8| VI/V4 [edl|9H J4V suolsuawliq TTVH3IAO - €2°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



X
VERTIV.

885

slel\ 18)In0 slepy 18)In0 slep slewsa 1910 21 VD
5 . 19Ul J8)epN o @] 6 8l 21 vd
(1L/2081) /e o ynoo ebeulelq (L/20SI vied unouo onp epis | (L/20SI ¥/L'L o (1/2.081) v/1°L dY | plojluew sbieyosig ILL b4

9062

Sene

98¢9

o

897 o

585

8BS ..

885

699¢

6622 ~

W~

«l\»

SUOI}28UUOI IB}EAN SJBqRIPY

(SNOISNIWIA LHOdSNYHL TT¥HIAO 33S) A3LNNOWNN A31NddNS 3HY WILSAS ONIdId OlLvaviay m__ZOm;

EN

T

A

e

092¢

G0z

eV HeGET

m 8
NILEEIA

%

EN L

= E
88

16021
@ —®
374 0SL9 9062

—® @ @ B2

| 9869 1 2L0S L6%
[Shm P 7] [ [e] o] Te S

T CRCH HC ]
ce g Q0-
| A | i
& B

] | ] e
1 I A

W~

SLSE ~

SNOILOINNOD NILSAS O1LvavIay 431VM

66221 ~

Jllvavidv HLIM sued 8| VI/V4 [edl|9H J4V suolsuawliq TTVH3AO - ¥2°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

98



N
1Y
VERTIV

13UD4 13 Jamod 18Und 13
skoydysig puo Adonixny

L1612 Blu| L1612 jlille) £66¢ (944 x1G.C «E9¥ - - (4% [4%3 12¥S 00€ 79€9 aE:.m_ J8HBAU| YUA
-.8-00ZNa 1Bl -.8-00ZNa 1BINO £G66¢ 6¥¢ x/G.C «E9¥ - - Zgee [433 12¥S 00€ 79€9 3l “ssaid ybiy sdwnd Uim 121 1vD
wm>oo‘_mu 1BIU| wm>oo‘_mu Jle) £66¢ 6¥¢C x1G1C «E9¥ - - (433 [433 12¥S 00€ 79€9 "Ssald mo| p3s sdwind UiAA
1Bl 1BINO £66¢ 6¥¢ xLG.C «EGY - - 4% 2ee PX4%°] 00€ 79€9 sdwnd Jnoylim
L1612 1BINO L1612 181u] - - 289¢ 8.€ 0€9¢ 9ce Zee 1G€ 121G 16€ €169 QE:.m_ d9M3AU] YA
-.8-00ZNa PIN0 | _ 8-00ZNa 1BIU| - - 289¢ 8.¢€ 0€9¢ 9ce [43 PASLS 12.S 16€ €169 3l “ssaid ybiy sdwnd yIm 121 V4
wm>oo._0 1IN0 wm>oo._O 181u] - - 289¢ 8.¢€ 0€9¢2 9ce (443 1G€ 12.S 16€ €169 "ssald mo| pjs sdwind UiAA
1Bl 1IN0 - - 289¢ 8.¢€ 0€9¢2 9ce 88 cee 678 8.8 79€9 sdwnd Jnoylim
c'g91 N0 c'g9) P - - 289¢ 8.¢€ 0€9¢2 9ce cee G88 1669 16€ €0.¥ duind JapaAul YA
-.9-0GLNG BINO | _ 9-05LNG | - - 289¢ 8.¢€ 0€9¢ 9ce 4% GES 1669 16€ €0.L¥ 3l 'ssaud ybiy sdwnd yum 111 bv4
panooss | PINO | Larooin IR - - 2892 8¢ 0€92 9z¢e 433 2€¢ 1669 16€ €0y 'SSaid moJ pis sdWind UM
1BIINO sdwingd INOYHIAA
(ww) (ww) (ww) (wuw)
wuw wuw uo|sId
(ww) A (ww) .., 5 - 5 - o ISI9A
Suo13O3UU0D JBJeM P3IIIYD 006'Welp sue4 Jy (006°'welp 33 sueq 00
‘WWy9| Jo padnpal si uolsuswip siyy Juswdiys 104 Y 1dvd
105221 LY 3Ave 35V THEBH0 (SNOISNINIQ LHOdSNYHL TIVHIAO 33S) GILNNONNN A3INddNS IHY WALSAS ONIdId O1LYavIay m_\,_OL _ = -
. 926 DN 22N 2
W % ﬁ g& 2/2'OVd 33S SNOILOINNOD WILSAS O1LvavIAY YILYM SNOISNINIA HOA 7 S ﬂ -
3did SNILIINO] LN 21 @ 02IX001 03HNNGZKd 7N N\
T
p— ' > ol
= ) T N
U m\ -
2 o @ -
LINN W3LSAS INILIINNGD 3
2, "1dvd (79 TIHINTGR BN LTI T18VD ATdds L \ \@ - i
MO Y nv - L16) THNNG 88N BT
= I JULvENIDY
ONL4 404 9 Tigvnonay (V) 586 YL 865 12¢p TN LN
W
e Tmonzy & - o
358 I5% ~
LN T18V) AT 6021 I gy
5 < 10€ 3~
Bt k2 1519
SUNYL D3LVHIIINI 64 0922 6
WL BLEIN @ . 19 335 L3N80 A1
s oL 3., T
LN o o — T o T =" «u S5 —
— | WS | R | R | B Sro=e))! = | L | . | —
ncﬂ o = E M qu .wl = = ok .
N g g on | Ul RN ] N 2 i ==
O ] S B R 08 Ll >~® 3
3 ALIA E
nv A I A | AU B 4 22 : 3
&.ZE% X
o | .
= | : : : = I : : H—1_ 2
= @ > 0 W -
d31 > vt .
o] B2 HE ez »
22 8= )

782 ~

SYMNVL A31VHO3LNI HLIM sued 81 VJ/Vd [edl|3H O34V suolsuswiq TTVHIAO - G2°6 Old

99

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



o 18RNO JINJI2 JoNP [EAUSD s 181Ul JSjEM Sen Jono aBeulep yue| 8l mw” ”__«w
(L/2081) v/ o S (1L/208I) v/ d : (L/82z OSN ¥/L'L © : 111 PV

SUOI}28UUOI IB}EAN dJBqRIPY

_ (SNOISNIWIQ LHOdSNYH.L TTVHIAO 33S) A3LNNOWNN Q311ddNS 3HY WILSAS ONIdId O1LvavIay m_EOm_

EN ENL

X
VERTIV.

16021 @ @ 1602
8P _ ‘ T
S9¢eh 0922 59¢y
2569 09 6L95 €289 09 8025
i ® ® i
5891 528 951 - - 951 e 0528
@
S mﬁ[ o 2 ~— T - y Lw W %O/ : ° | ol o
oJIOCE TP SR e N RN NN T
< i ° ( 3 ® \ ° 1
’,w =] Rt O, ) o D HT. jl==m= be
%% l §, = = N _H_ % g
= ) one =
. 4 T ALITA T b
| - A7 N TN = |
y | ¥ a% H,“_E fﬁl\\ Wlww\ NN T qqm
B _
82 ~ ' 1828 ~ %82 ~

SNOILOINNOD INFLSAS J1LVavIdy 431VM

SYMNVL A31VAO3LNI HLIM sued 81 VJ/Vd [edl|3H O34V suolsuswiq TTVHIAO - 92°6 Old

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022

100




N
1Y
VERTIV

€46¢ 6v¢ «LG/C 14 - - 8l 421 VI
- - 21 vd
289¢ 8.¢ 0€9¢ 9ce 8l 1L bv4

(ww)
9

(ww)
4

(v °LaVd 33S) ONILIT §314Y SIINIVHE 30IS TWNIILNI NO 3LY10Y

(ww)
9

¥ Ldvd

(ww)
E]

(ww)
9

ONILdIT 314V S13IM0ovde

3SVHd ONILHIT NI S13X0vdga

(ww)
E]

006°Welp suej Jy 006'welp O3 suej (08'welp 93 suej

sueq °N

19PoIN

‘WWiy9| 0 peonpal s uoisuawip siyy Juswdiys 1o

Y 1dvd
v JILvavioy
53 G S
7 Iy
ok < 16120
2 a3
ENG
53 0922 53
fl- : T
. °l =T © . 3 | s ~ f ° =
O 2 s88 g8 0 E
I j
ALLEEA
- @ ;-
; | T I T I T : T P 3 o+
B N@M T mmwﬂ 9
80€2 T0r ~ L6120

6622, ~

Jllvavidv HLIM sued 8| VJ/V4 [edl|9H J4V suolsuawliq TTVHEIAO LIOdSNVYL - L2°6 Old

101

Liebert® AFC - UM - 265483MAN_ENG - 22.08.2022



X

VERTIV.

FIG 9.28 - TRANSPORT OVERALL Dimensions AFC Helical FA/CA 18 Fans WITH INTEGRATED TANKS
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Fabbricante - Manufacturer - Hersteller - Fabricant - Fabricante Fabricante - Tillverkare - Fabrikant - Valmistaja - Produsent Fabrikant

. - Kataokevaotng - Producent
“ v E RT I VM Vertiv S.r.l. - Zona Industriale Tognana

Via Leonardo da Vinci, 16/18 - 35028 Piove di Sacco - Padova (ltaly)

Il Fabbricante dichiara che questo prodotto &€ conforme alle direttive Europee:

The Manufacturer hereby declares that this product conforms to the European Union directives:

Der Hersteller erklart hiermit, dass dieses Produkt den Anforderungen der Europaischen Richtlinien gerecht wird: Le Fabricant déclare que ce produit est conforme aux directives
Européennes:

El Fabricante declara que este producto es conforme a las directivas Europeas:

O Fabricante declara que este produto esta em conformidade com as directivas Europeias: Tillverkare forsékrar harmed att denna produkt 6verensstdammer med Europeiska Uniones
direktiv: De Fabrikant verklaart dat dit produkt conform de Europese richtlijnen is:

Vaimistaja vakuuttaa taten, ettd tdma tuote tayattada seuraavien EU-direktiivien vaatimukset: Produsent erkleerer herved at dette produktet er i samsvar med EU-direktiver:

Fabrikant erklaerer herved, at dette produkt opfylder kravene i EU direktiverne:

O KaraoAeuaoTbj dnApvel (it To TraAdv Aoliv eRvar AatacAcuaomYvo aymewva me Tij odnyRej Tnj E.E.:

2006/42/EC; 2014/30/EU; 2014/35/EU; 2014/68/EU; 2011/65/EU; EU/2015/863
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