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1 Introduction

CUBO2 AQUA is an high efficiency condensing unit (for CO2 transcritical application) equipped with BLDC

variable speed compressor. It is compact, easy to install and can directly communicate with the

refrigerated units.

Thanks to these features it is a very efficient (even at partial load) without any compromise with the food

conservation.

This manual refers to CUBO, AQUA models designed for cooling and conservation at low temperatures.

They are identified as:

UMT/WG T 030 BT DX UMT/WG T 045 BT DX UMT/WG T 067 BT DX UMT/WG T 100 BT DX

2 Safety issues with CO; - Safe handling

When the R744 (CO2) is being handled, a qualified person must be present with the suitable equipment.
CO2 has no smell or colour and the operator would not be aware if there were any leaks.

The effects

of increased CO2 levels on adults at good health can be summarized:

1,5 %

3%

10 %
30 %

CO; concentration | Effects
% ppm
0,04 % <400 Normal outdoor level
0,06 % <600 Acceptable levels
0,50 % 5000 8hours - Long Term Exposure Limit

15.000 | 15 minute - Short Term Exposure Limit.
30.000 | Intoxicating, breathing and pulse rate increase, nausea.

100.000 | Inconscious, further exposure death.
300.000 @ Quick death.

2.1 Precaution

]

&
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Dedicated pressure relief valves are necessary in all those sections of the system which can be
isolated by shut valves. Due to the high thermal coefficient of expansion of liquid CO2, fluid
pipes must not be blocked.

All SCM units are protected against overpressure with pressure relief valves when required
according to EN378 and PED.

Given the high pressure that system can reach during operation, special attention must be paid
to connect and regulate the unit.

Before carrying out any repairs which involve breaking into the system/soldering or welding,
all relevant parts must be emptied of CO2.

Do not use other than the designated refrigerant (for charging, adding or recharging)
Refrigerant gas leak may cause suffocation.

Piping, equipment components and tools should be appropriate for use with R744 (CO2
refrigerant).

UMT/WG T BT Rev3.1 - 27/04/2022




OEM Manual - CUBO; AQUA m

Ty rriGO

M Use of unsuitable components or those designed for HFC refrigerant may cause serious
incidents such as equipment failure and rupture of the refrigerant cycle.

M Securely place the cover on the electrical box and enclosure panel. Incomplete attachment may
lead to penetration of water and living creatures, meaning potential current leak and
fire/electrical shock.

M Do not change the set values of the safety device.

M Using the refrigeration unit with changed values may cause failure of the safety stop function
and lead to a burst or fire.

M When abnormal operation is detected, or before starting disassembly or repair, turn off the
main power switch.

M Specified components must be used for repair.

M Use of non-specified components may cause failure of the safety stop function and lead to
burst or fire.

M Incorrect moving may cause falling or dropping of the refrigeration unit, and cause injury.

Request a specialty operator for disposing the refrigeration unit.

M Make sure that access and emergency exit ways are not obstructed to comply with the local

=

regulations.
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3 Unit description & Main components

Low temperature condensing unit is equipped with 2 BLDC compressors having the same size.

They work as in a booster system. One compressor is taking in charge the evaporation pressure control
for the low temperature refrigerated devices. The other one (PARALLEL) is controlling the pressure in the
receiver. No flash valve is installed in this unit.

The system operates at the following pressures:

Parallel Compressor discharge pressure (PGC) : operating between 45-105 bar.

Parallel Compressor suction pressure/Receiver pressure PREC : operating between 32-60 bar.
LT suction pressure : operating between 12-18 bar.

Compressor modulation range: 25 - 100 rps

3 Way PHE Gas Speed driver

Valve Cooler NRV LT compressor
Valve

Liquid filter
dryer

Speed driver
PARALLEL .
compressor Receiver

valve PARALLEL compressor
compressor

Electrical
board
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4 Unitinstallation

The unit has been designed for outdoor installation.
Respect distances for correct operation/ maintenance.

NN

In the case of several units in series or in parallel mode, respect the minimum distances for
properly maintenance.

Minimum maintenance distances.

Vertical installation

Horizontal installation
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5 Piping details
5.1 Pipe Connections (Multi-Split)

The connection between the Condensing Unit and more remote evaporators can be the same one used
for Multi-Split or branch system.

The preferred one is the one is able to guarantee the highest gas velocity in the suction line (for a good
oil return) with a low pressure drop.

For Multi-Split layout, the system requires a dedicated suction line for each evaporator that will
be collected by a manifold installed close to the condensing unit. Please refer to the example
reported in the below pictures.

Multi-Split Branch

o ——
%‘H 7 _/

M For Multi-Split system the collector must be properly sized and installed in a horizontal
position

M SCM Frigo recommends connection with up to 3 remote evaporators, and maximum
suction pipe length of 20 meters to each evaporator.

M Liquid line must be properly sized to supply the farther evaporators (liquid velocity < 1 m/s is
suggested).

M Suction line must be properly sized to have a good oil return with a low pressure drop (gas velocity
from 3 to 8 m/s are suggested).

M The condensing unit connection sizes are not necessarily the correct size for the installed pipe
network and should be sized for each installation to ensure acceptable penalties and velocities.

5.2 Oil traps

M If UMTT and evaporator are installed at different heights, it is necessary to create piping oil traps.
The installation of an oil-trap is recommended (one oil-trap every 2/3 meters of difference in
height)

Pag. 8-EN UMT/WG T BT Rev3.1 - 27/04/2022
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6 Test and inspection before start-up

1.

2
3
4
5
6.
7
8
9

6.1 Control of the unit tightness

All units are pressure tested and checked for leaks.

Each unit is delivered with a nitrogen charge pressure of 2 bar.

Itis recommended before proceeding with the installation, to check the pressure of the refrigeration
system of the unit using a suitable manifold gauge in order to detect possible leaks.

6.2 Preliminary controls according to EN 60204-1, visual controls

General PE terminal present and identified.

. All other terminals clearly identified, with the ground symbol or two-colour yellow-green lead.
. Terminals for exclusive connection to the equipotential connections.

. Only one lead connected to each terminal.

. Yellow/green insulation on the ground lead.

No live leads with yellow or green insulation.

. No pipes or raceways used as lead protections.

. No fuses, switches or circuit breakers on the equipotential protection circuit.

. Lead sizes conform to the minimum sizes given by current standards.

10. Check the electric connections have been made correctly. Especially the phase connections:

open the box with the compressor terminal block, the connections must conform to the diagram

given in the compressor electric box.

6.3 Management of the system. Configuration of the controllers

The unit is equipped with the controller Carel prackCO2 Hecu, which is managing the working
parameters as following

BT compressor is managed according to suction pressure

3way valve to modulate the water flow in the PHE Gas cooler is managed to keep the gas cooler
outlet temperature few degrees above the water inlet temperature

Gas cooler pressure is managed according to the gas cooler outlet temperature in order to
achieve the best COP

Receiver pressure is regulated with a floating set-point within a user defined range (32-38 bar)
All alarms related to compressor and pressure levels are monitored

Refer to electrical diagram and controller configuration list, attached to this manual, to check
the configuration.
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Prack HECU Display

Prack HECU
Controller

Protection

Main switch

6.4 Inspection of the water loop

The cooling of the discharge gas coming from the compressor is occurring inside the PHE Gas Cooler.
The PHE installed in the CUBO2 AQUA is a Gas-Water heat exchanger and the water flow is controlled
by a 3Way Modulating Valve according to the Gas Cooler outlet temperature.

Before switching on the condensing unit, it is important to be sure that the water loop side is
operating properly (both the circulation and water temperature).

Suggested Water Inlet temperature (in the GC PHE) range is +7°C - +37°C.

6.5 Earth connection

The unit must be connected to the ground line, using the terminal provided by the constructor
before the unit is turned on for the first time after installation. The customer is responsible for the
connection and the efficient grounding in conformity with current legislation in force and for
periodically checking the state of the same.
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7 Commissioning

The unit leaves the factory without being filled with refrigerant.

The compressor and receiver are pre-charged with oil.

The customer is responsible for charging the system with CO2 and adding more oil (only if strictly
necessary).

The instruction given herein are a reminder of the best method to protect the unit, which could be seriously
damaged in the event it is not filled correctly.

7.1 Evacuation and pre-charge

M Before starting the vacuum procedure, it is necessary to open the high
pressure valve (HPV) and the compressor equalization valves.

To open the valves a software based function (VACUUM) is available
in the Cubo2 AQUA SW (find below some details).

As an alternative you can open the valves manually. HPV valve can be
opened with the Carel magnetic tools supplied with unit. (See photo on
side). The magnet opening & closing direction is marked on the top -
Clockwise to Open.

M Evacuate the system from both the high and low side condensing unit
service connections.

M Stop the Vacuum procedure only when the “standing vacuum pressure”
reach a value of 0.67mbar. During the vacuum process brake the vacuum
several time with dry nitrogen.

M Before starting refrigerant charge, break vacuum WITH ONLY CO2
VAPOUR (all parts of circuit) up to 10bar pressure to avoid dry-ice
production.

M Do not switch on the compressor during this phase!

EEVMAGO000

7.1.1 “VACUUM”, SW function details

This function can be activated only while the unit is in OFF (regulation OFF) and the target is to
automatically open HPV and Compressors equalization solenoid valves.

1 2 3

Main menu - Inputs & outputs Manual Management Vacuum
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Select “YES” - This will then open HPV Set the wanted valves status during the The status on the front screen will now
and equalizaztion valve according to the Vacuum indicate “Unit OFF by vacuum”, in this
settings in mask Bbd02 O =0Open/C=Close state the CDU cannot be set in ON.

The above step should be reversed prior
to charging the unit

7.2 Refrigerant & Oil Charging

7.21 Oil charge

M All cuso: AQUA are equipped by SCM with an additional pre-charged of
250ml of Oil (type PAG VG100) in the receiver. This info is highlighted with
a label applied in the switch panel door.
S

i

M Take care to avoid moisture ingress. PAG oil is extremely hygrosopic!
Oil type approved is DAPHNE PZ100S or RENISO PAG100.

7.2.2 Procedure for additional oil refill

1. Close the evaporator electronic expansion valve by

raising the set point of the cooled space. 321&07; %
2. Wait for the CUBO to pump down and switch off the % o s P
compressors 1

3. Switch off the condensing unit (using ON/OFF
command on the display)

4. Close ball valve 3 in the CDU (90 on circuit diagram)

5. Fully open the evaporator electronic expansion valve
using the Carel magnet or using suitable manual
process for your EEV s

6. Vent gas at valve 1 until pressure drops to 0 bar g o ?’" wa
(check on display) oG W ||
Internal check valve (138 on circuit diagram) will
prevent emptying the whole circuit

7. Connect a line from the oil can to valve 2 (liquid line
service port) and using a vacuum being drawn from
valve 1 (via the evaporator), pull the oil into the liquid
line.

8. When all the oil is in the system shut valve 2 (liquid
line service port) and continue to pull the system into
deep vacuum from valve 1 only.

9. When the vacuum is achieved charge vapour through
valve 1 up to 10 bar

10. Restore the automatic management of evaporator
electronic expansion valve and reset the set point if
adjusted.

@K 3/8"

OCo
oc0
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11. Open ball valve 3 in the CDU (90 on circuit diagram)

12. Switch ON the unit (using ON/OFF command)

13. Recharge some additional refrigerant (same quantity
removed from liquid line)

7.2.3 Estimation of the refrigerant charge

To calculate the refrigerant quantity to charge in the system you should know:
M Volume of evaporator coil
M Diameter and Length of the piping
M Liquid Receiver volume and Gas Cooler volume

The total charge of refrigerant will be the obtained summing up the single quantity needed for the
evaporators, for fill the liquid line and considering the quantity will stay in the Gas Cooler and in the liquid
receiver (refer to the below example).

We recommend to use the Excel calculation sheet to calculate the quantity of refrigerant to charge in
the system. You can get it from SCMFrigo.

A
L= Regardless from the calculation results, the minimum recommended CO2 charged is 4kg.
For estimation greater than 4kg the quantity of charged CO2 must be the calculated one.

~ The max permitted CO2 charge must guaranty that, in case of pump down at EEV in front of
Evaporators, refrigerant inside the receiver will not exceed 7.2kg. This is not the total system charge, it is
the refrigerant that will be in the receiver when the system pumps down from the evaporator expansion device!

Data for calculation:

Receiver 8L - min quantity of CO2 = 2,4 kg
PHE Gas Cooler > quantity of CO2 = 0,21 kg
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Using this diagram you can calculate refrigerant
charge related to the evaporator inner volume.

@
[=)

4,0

Refrigerant charge (kg)

2 4 6 8 10 12

Evaporator Volume (dm3)

Using this diagram you can calculate refrigerant
charge related to the pipe diameter and length. You

2,00 can refer even to the following table.
1,30

1,60 | jquid Line
3/8" (120
bar K65)

e | jquid Line
1/2" (120
bar K65)
Liquid Line

0,80 1/2" (80

bar K65)

1,40

1,20

cO2Kg

1,00

0,60
0,40
0,20

0,00
1 2 3 4 5 6 7 8 9 10111213 1415 16

Pipe lenght (m)

Pipe length (m)

;:‘:id 5 6 7 8 9 | 10| 11| 122|131 15|16 ]| 17| 18| 19| 20
K65 -
1200ar | 230 | 270 | 320 | 360 | 410 | 460 | 500 | 550 | 590 | 640 | 680 | 730 | 770 | 820 | 860 | 910
3/8"(gr)
K65 -
172,'”"’" 410 | 490 | 570 | 650 | 730 | 810 | 900 | 980 | 1060 | 1140 | 1220 | 1300 | 1380 | 1470 | 1550 | 1630
&n
K65 -
fj’z'?ar 450 | 530 | 620 | 710 | 800 | 890 | 980 | 1070 | 1160 | 1250 | 1340 | 1420 | 1510 | 1600 | 1690 | 1780
&n

Examples of refrigerant charge calculation

Example 1
Receiver Standing charge 2.4 kg
PHE Gas cooler Standing charge 0.21 kg
Evaporator Volume 2 dm?3 Calculated from first graph 0.9 kg
Pipe length 8m x K65 3/8” Calculated from second graph 0.4 kg
Pump down (from | Receiver / Evap <7.2 kg 3.3 kg
evaporator)
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Total System Charge Receiver / Gas Cooler / Liquid line/ Evap | 3.9 kg
<7.2kg
Is charge >4kg (min charge)? | Charge <4 kg 3.9kg
Total refrigerant to charge is 4kg.
Example 2
Receiver Standing charge 2.4 kg
PHE Gas cooler Standing charge 0.21 kg
Evaporator Volume 12 dm?3 Calculated from first graph 5.2 kg
Pipe length 8m x K65 3/8" Calculated from second graph 0.4 kg
Pump down (from | Receiver / Evap <7.2 kg 7.6 kg
evaporator)
Total System Charge Receiver / Gas Cooler / Liquid line/ Evap | 8.21 kg
<7.2kg
Is charge >4kg (min charge)? | Charge >4 kg 8.2 kg

Configuration not permitted. In pump-down condition the refrigerant inside the receiver
exceed the max quantity (7,2kg)

£

L *" Don't overfeed the unit with excessive charge to avoid compressor damaged.

7.2.4 Charging procedure

M For charging, use port 1/4SAE (7/16"-
20UNF) on service valve

Protection cap

1/4" Sae/Flare
hut-off valve unit

Service valve

1/4"Sae/Flare

: m@h (PS120bar - CASTEL 6110E/X15)

Important remarks about the CO2 charging procedure:

M CO2 of purity class of N4.0 or comparable or with moisture content <10 ppm must be used.
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=

Charge R744 vapour into the system to a pressure of 10 bar g then liquid charge into the liquid line

service port until you have charged the amount specified by the charge estimator.

NENEAEN

Charge CO2 liquid only from liquid line.
Charge CO2 gas only from suction line.
Never charge CO2 liquid from suction to prevent the breakdown of the compressor.

Do not overcharge the system. A liquid overfeed can compromise correct regulation of the unit and

the reliability of the compressor (liquid return).

&

Liquid in the receiver must not never exceed 3,5 kg in the units with 2x2,4 It and 7,2 kg in the

units with 1x8 It (especially in transcritical and defrosting mode).
Do not mix CO2 with various other refrigerants.

8 User Interface and main Software features

8.1 User Interface

Manufacturer PW: 1234

Button meaning

Display meaning

9

A 1| Shows active alarms list and accesses to A| Active alarm preset and manual
the alarm log. operation.
If pressed for more than 5 sec., resets all
acknowledged alarms.
@ 2| Used to enter main mask tree. B| Unit status.
3| Return to back mask or higer level. C| Rotation speed of compressor

(rps)
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4| Scroll a list upwards or increases the value | D| Current Time and date.
highlighted by the cursor.
Scroll a list downwards or decreases the E| Operation Suction pressure (bar).
value highlighted by the cursor.
6| Enters in the selected submenu or confirms | F| Outlet Gas Cooler pressure (bar).
the changed set values.

tle[>

Led color and meaning

A Red / blinking Active alarm and not acknoledged
Steady : alarms acknowledged

@ Yellow / Fixed Controller actived

(J Green / Fixed Controller powered
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8.2 On/Off unit

Even if the unit is powered, it will stay in stand-by (regulation OFF) until the user turns-on the
regulation (regulation ON).
The main steps to switch ON the regulation are reported here below:

From main menu, press “Enter” button and appear access with password (see A mask).
Note.

- Current mask / total masks. The horizontal rows mean access level
- Letters and numbers are the name of mask.

Set password (default: 1234) and press “Enter”.

Select “Unit Status” and press “Enter”.

Select “On/off" and press “Enter”

Press “Enter”, to change from off to ON

Press “Enter”, to change from on to OFF.
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8.3 Regulation set point

Select “Compressor” and press “Enter”

Select “Regulation” and press “Enter

If there are no serial communication between the
CDU and the remote evaporators, compressor will
be managed with a fixed setpoint.

Suction set point request.

P+l regulation mode.

In case of remote evaporators enabled, regulation
type switch automatically from fixed point to
floating setpoint

Min. and max. setpoint variation admitted.

M The above values are the factory settings. They can require some adjustments
according to the system response .

The factory settings doesn’t include the evaporator management.
With the standard factory setting the unit will work based on a fixed suction set-point.

N A
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8.4 MPXPRO and ULTRACELLA/EVO CAREL configuration.

M When unit is connected to evaporator controller via RS485, regulation type switch
automatically from fixed to floating set-point.

Select “Evaporator” and press “Enter”

Select “Configuration” and press “Enter”

Type of controllers connected to the CDU

Number of evap. and capacity of each unit

M Itis important to set the right serial address for each evaporator installed, with following
sequence:

11-12-13 - (14 - 15).

Differents sequences and address not allowed!

Set of effective cooling capacity in order to maximize the result of energy savings with floating
suction regulation and in case of defrost

NN

Basic information for each evaporator.

“Description”: name of refrigerated units

Start/Stop (On/Off) of evaporating management
and light, if present

Setting real clock for history alarm list
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Connection to ULTRACELLA

8.5 MPXPRO and ULTRACELLA/EVO CAREL regulation

UMT/WG T BT Rev3.1 - 27/04/2022

Select “Evaporator” and press “Enter”.

Select “Regulation” and press “Enter”.

St Regulation setpoint

Rd Differential

PLt | Offset, below the setpoint, to switch off the
regulation (Smooth Lines)

PHs | Maximum superheat offset (Smooth Lines)

P3 Superheat setpoint

P4 Control valve: Proportional gain

P5 Control valve: Integral time

P6 Control valve: Derivative time

P7 Low Superheat threshold

PSP | Smooth Line: Proportional gain

PSI Smooth Line: Integral time

PSD | Smooth Line: Derivative time
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9 Serial Communication (PSD drivers, Evaporators and Supervisory
System)

9.1 Communication with evaporators (features and requirements)

CUBO2 AQUA condensing unit is managed by HECU controller (Carel).
In case the controllers used to manage the refrigerated units are Carel (MPXPRO or ULTRACELLA), they can
be connected via RS485 serial line to the HECU.

The main benefits coming from this serial communication between condensing unit and evaporators are:

M Optimized oil management with “Oil washing function”
M Optimized suction pressure regulation by using “Floating Setpoint”,
M Evaporator setup and monitoring directly by Cubo2 AQUA user interface.

The communication between condensing unit and evaporators controller is allowed only with some
specific model of controllers (MPXPRO or ULTRACELLA) equipped with a specific software version. Please,
refer to the below tables to check the compatibility.

MPXPRO
Compatible for serial communication (YES/NO)
CUBO2 AQUA
SW version MPXPRO SW version Type of electronic expansion valve
(Hecu)
EXV Carel PWM or Tev
21 '3§2 or 3.3 or higher YES
previous
2.1.662 3.3 or higher YES
3.0.12 3.3 or higher YES
ULTRACELLA
Compatible for serial communication (YES/NO)
CUBO2 AQUA
: ULTRACELLA EXV driver model for Carel valves ONLY
SW version .
SW version
(Hecu) EVD Evo (SW version 5.6 or .
. EVDice
higher)
2.1.362 or .
. Any version
previous
1.9-2.0
2.1.662
2.1
1.9-2.0
3.0.12
21

Pag. 22-EN

UMT/WG T BT Rev3.1 - 27/04/2022




OEM Manual - CUBO; AQUA

Ty rriGO

9.2 Serial connections and wirings

1234

Serial Add.1 ||[=—
-
(LT Comp) -
-

J9: RS485 FBUS (to PSD and
MPXPRO/ULTRACELLA)

-
=
=

(IS

|

Serial Add.2
(Parallel Comp)

| 111: BMS2
|

Rs48s [aMS)

RSE85 Bs)

Carel BOSS

Supervisary
syshem

N

REF

R#- LR<+ LREF
o Oy Oxao

N Vv v AVl l
Carel Carel Carel Carel Carel o
MPXPRO/ MPXPRO/ ‘ MPXPRO/ MPXPRO/ ‘ MPXPRO/ '
Ultracella Ultracella Ultracella Ultracella Ultracella
Serial Serial Serial Serial Serial 1S
Add. 11 Add. 12 Add. 13 Add. 14 Add. 15

MPXPRO/ULTACELLA connector to use for the serial connection with HECU (RX-, RX+, REF)

Carel Controller

Connection Port

Note

Supervisor
RS485

Terminals:
GND, Tx/Rx+, Tx/Rx-

MPXPRO == lpws Modbus, 19200bps
48 47 46 4544 43 —
ERIERE m BMS
= Terminals 52, 53, 54
FieldBus [DOQ0SS]| BMS
ULTRACELLA 495051 525354
[:j EEEEE Modbus, 19200bps
SJJ0IJ
tE T
L I '
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10 Recommended Annual Checks

These checks should be carried out in conjunction with the customers' requirements.

Compressor and Inverter Check

The compressor should inspected:
- unusual sounds
- unusual vibrations

- excessive temperature of the shell

e Check tightness of all electrical terminals.

e Check compressor bolting to the base

e Control compressor running current is within
compressor data

e Check the temperature of the body to detect
possible lack of lubrication. Top up oil if
necessary

Pressure vessels

All vessels should be inspected as per local laws
and customers’ requirements

e Inspect insulation for damage and repair as
necessary

e Investigate for any signs of corrosion

e Investigate for any presence of leaks

Liquid drier

Liquid drier filter should be replaced every 2 years

e Check temperature drop across the filter

Pressure switch and Pressure Relief Valve

High pressure switch must be checked to ensure
the safe operation of the unit.

e Test the correct cut out of the HP pressure
switch to ensure activation and reset at correct
pressure

e Functionality of the electrical circuits must be
verified at this point

Pressure Relief Valve

Check the PRV valve is up to date

The PRVs must be tested for refrigerant tightness
and replaced as per manufacturers guidelines or
customers’ requirements/ local legislation

el 4
149 135~
8 g
g;; § 8 et ]
4737
PR Y

oK 3/8° 905 %A |

@K 3/8"

Procedures for Relief valve replacement

Option 1 (STANDARD UNIT): single PRV valve
connected to a valve with metal seal

The following procedure requires a new safety
valve available for replacing

1. Close the evaporator valves and wait the
compressor switches OFF by pump down

2. Turn off the unit via the keypad and main
isolator when the unit stops

3. Remove the top panel and frontal panel
(where there is the GC fan) to easily
access to the receiver compartment

4. The replacement must take place within
15 minutes of closing the ball valve in
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front of PRV in order to avoid a pressure
increases in the receiver. You might keep
the pressure monitored installing a
pressure gauge in the liquid service port

5. Shut off the sealed ball valve 99

6. Remove the installed safety valve 145 and
replace with new one (apply PFTE - Teflon
tape on the valve thread)

7. Open the ball valve 99 and be sure to
re-apply the metal seal while the valve

Ball valve

i e N is in “open” position
- A 8. Check for leaks on the safety valve with
soapy water
9. Reinstall the panels
10. Switch on the main isolator and restart

the unit and refrigerators

Option 2 (available on-demand as spare part):
2 pressure relief valves connected via a
changeover valve

With this option, the replacement procedure will
be quicker.

1. Close the evaporator valves and wait the
compressor switches OFF by pump down

2. Turn off the unit via the keypad and main
isolator when the unit stops

3. Remove the top panel and frontal panel
(with the GC fan) to easily access to the
receiver compartment

4. Through the changeover valve disconnect
the PRV valve you need to replace

5. Replace the PRV valve with new one
(apply Teflon tape on the valve thread)

6. Through the changeover valve connect
again the PRV valve has been replaced

7. Check for leaks on the safety valve with
soapy water

8. Reinstall the panels

9. Switch on the main isolator

10. Restart the unit and refrigerators

Unit operation
The operation of the unit should be checked to | ¢ Check operation of HP & MP valves

detect faults in the controller, valves or sensors. | ¢ Check calibration of temperature probes and
pressure transducers

Consult alarm logs e Check alarm logs for present and past alarms
investigate and correct as necessary
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General overview

A general inspection should be carried out

Carry out a full system leak test

Repair any missing or broken insulation
Check  functionality of all  electrical
components

Check functionality of pack anti-vibration
mounts

Check all pipework and supports

Ensure all valve caps and electrical guards are
present.
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11 List of alarms

When an alarm occurs in the controller the alarm icon in the user display will be switched ON and it will

start to blink (n).
To get more alarm details you should check the alarm masks available in the display.

These mask contains several information (date and time, description, suct. and disch. Pressure, codes)
that could help the user to identify the possible alarm reason and to understand which checks to
perform.

Here below some details about how to interpret the different codes shown in the alarm masks.

e Highlighted in RED the main alarm reference - Check the HECU alarm table to get more details

e Highlighted in BLUE the PSD (POWER+) alarm code - Check the PSD (Power+) alarm table to get
more details

e Highlighted in GREEN the Envelope Zone that caused a compressor shut-off > Check the
Envelope Zone table to get more details (at page 34)

| Hisrms

1gi] Drive disabled

Al PB4
pre alarm Parall.
ict P 37 .cbharg
nd.P S2 aardg

ne BLDCZ2:

4P

11.1 Hecu alarm

In the below table we reported a quick description about the Condensing Unit alarm with the main action
made by the controller.

The alarm Index to refer is the one reported in the alarm masks or in the alarm logs (please find an
example in the below picture. The Mask Index is the one highlighted in red).

168 Orive disabled

e
hd

Mask . .. i q
. Topic Description S ioas] [ioma Action Delay Reset
index alarm | alarm

Regulation probes missing.
One of the main probe is missing or
ALUO2 wrong configured: P_suc, P_GC, X Shutdown Unit No delay | Automatic
T_out_GC, P_receiver or
Pparallel_Suct

wv
@ No action on the regulation
e Discharge temperature probe The function that reduce
& broken or disconnected. the compressor speed to
ALAO1 Discharge temperature probe could X prevent High Discharge No delay | Automatic
be broken, disconnected or not temperature will be
properly configured disabled (mask Hb02 and
Hb03)
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Mask . L i .
" as Topic | Description Serious | Normal Action Delay Reset
index alarm | alarm
Gas cooler pressure probe broken No action on the regulation
or disconnected. The opening of HPV valve
ALAQO2 Gas cooler pressure probe broken, X will be fixed at a safety No delay | Automatic
disconnected or not properly value settable in mask
configured Fhb13
All Functions managed by
this probe will be disabled:
- Floating Condensing
setpoint
External temperature probe broken pol . .
) - auto-switch of regulation
or disconnected. onT extin case of
ALAO3 External temperature probe could X - ) No delay | Automatic
; T_outlet_GCis fault (mask
be broken, disconnected or not Dagl4)
properly configured g .
- speed up opening of gas
cooler 3-Way valve
according to T_ext (mask
Dag13)
Sgctlon pressure probe broken or Shut off of LT/MT
disconnected. compressor (according to
ALA24 Suction pressure probe broken, X P . & No delay | Automatic
) the setting made on mask
disconnected or not properly
) Cag03)
configured
Suction temperature probe broken
or disconnected.
ALA25 Suction temperature probe broken, X No action on the regulation | No delay | Automatic
disconnected or not properly
configured
gas cooler out temp.probe broken.
ALA43 Gas Cooler outlgt temperature “ Shut off Gas Cooler 3way No delay | Automatic
probe broken, disconnected or not valve
properly configured
Parallel line suction pressure probe
broken or disconnected. No action on the regulation
ALA55 Parallel suction pressure probe X Parallel Compressor will be | No delay | Automatic
broken, disconnected or not shuted off by regulation
properly configured
Parallel line suction temperature
probe broken or disconnected.
ALA 56 Parallel suction temperature probe X No action on the regulation | No delay | Automatic
broken, disconnected or not
properly configured
LT line discharge pressure probe
broken or disconnected.
ALA57 LT discharge pressure probe X Shut off LT compressor No delay | Automatic
broken, disconnected or not
properly configured
LT line discharge temp probe
broken or disconnected.
ALAS58 LT discharge temperature probe X No action No delay | Automatic
broken, disconnected or not
properly configured
o Common high condensing pressure
W B | switchalarm. Settable
© 2 | High Pressure pressure switch (for Shut off Parallel/MT Automatic
ALBO2 | O 4 ) ) X (by mask
O [ | Parallel/MT compressor). It is active compressor / manual
Qe HcO1)
U}
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when Gas Cooler pressure is higher
than the pressure switch threshold
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Mask Topic | Description Serious | Normal Action Delay Reset
index alarm | alarm
Low condensing pres'sure alarm. Shut off the Gas Cooler Settable .
ALBO3 Gas Cooler pressure is lower than X 3way Valve (by mask | Automatic
the threshold set in the mask De07 De03)
High condensing pressure alarm. Settable
ALBO4 Gas Cooler pressure is higher than X \Ijglrvc:zthgog/oooler 3way (by mask | Automatic
the threshold set in the mask De06 De01)
High suction pressure. Settable
ALB15 Suction pressure higher than alarm X No action (by mask | Automatic
threshold (settable by mask Cae24) Cae25)
g % Lowlsuction pressure. Settable
ALB16 E ﬁ Suction pressure (read by probe) “ Shut off LT/MT compressor (by mask | Automatic
5  |lowerthan the alarm threshold (settable by mask Cae27) Cae27)
U & | (settable by mask Cae26)
Blocking alarm for high pressure
o prevent.
o When GC pressure rises above the Decrease the compressor Automatic
ALB21 8 g prevent threshold the compressor X speed and after a delay No delay / manual
O @ |speedisreduced up to switch off Shut off the compressor
£ & | the compressor. The threshold is
Y & | settable in mask HbO1
Al_Clock. ) .
ALGO1 No communication between CPU X 'D|sabl.e all functions No delay | --
) involving scheduler
= and Internal clock
w
ALGO02 S Extended memory error. Faulty X Shut off the unit No delay | ---
) controller
Unreliable condition because of no
2 MPXPRO connected. The unit will
o switch OFF in xx hours.
ALGO3 g System shut off the unit when some X Shut off the unit
o controller for evaporators have
§ been configured in fieldbus but
w they result off-line
Low shuperheat alarm. Automatic
Low SH alarm settable by mask No action (by default). A Settable |/ manual
ALT15 Cae30 (threshold and delay). A X compressor shut off can be | by mask | (settable
= warning for Low SH will be issued configured by mask Cae30 | Cae30 by mask
E without any delay Cae30)
& DSH Low liquid flowback.
% This alarm occurs when suction SH Settabl Aut i
v is lower than 0 K AND discharge SH ettable uromatic
ALT19 ) X Shut off compressor by mask |/ manual
(DSH) is lower than 10 K for a Caedl (default)
period higher than the one set in
mask Cae41
HPV Valve position warning.
HPV valve Epening is highfr thata ) settable )
ALT20 oo X No action by mask | Automatic
threshold for a certain time Fhb30
(settable by mask Fhb30)
= Warning setpoint HPV. Gas cooler
E press.too low/high, different from
= current setpoint. Settable
ALT17 a Difference between Gas Cooler X No action by mask | Automatic
5 Pressure and HPV setpoint is Fhb20
= greater than the threshold set on
mask Fhb20 (disabled by default).
ALT1S High‘receiver pressgre alarm. “ Shut off compress‘or ‘ f)f/t:::;ek Automatic
Receiver Pressure higher than (according to configuration Fhb28
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Mask . .. i .
. as Topic | Description Serious | Normal Action Delay Reset
index alarm | alarm
alarm threshold settable by mask made in mask Cbe42 and
Fhb28 Fhb28)
- Warning low superheat.
I Suction SH of MT/LT compressor No action (it is just a
ALW10 § lower than alarm threshold (set on X warning) J No delay | Automatic
& mask Cae30). No delay is used to g
2 issue the warning.
Power plus device offline.
N ication bet HECU .
ALW24 O communication between X Shut Off compressor No delay | Automatic
controller and PSD (Inverter for
compressor BLDC)
Power+ inverter alarm.
Generic Alarm of the PSD (LT/MT
ALW25 compressor). More details about X Shut Off compressor No delay | Automatic
the alarm code of the inverter is
reported in the same mask.
Automatic/
) Compressor shut off. manual (if
Compressor start failure. .
) Compressor restarts after a | Settable | it occurs
Delta Pressure between suction and e
ALW26 : . X delay if this alrm does not by mask | more than
discharge does not increase after . ) ; .
occur more than 5 times in | Cag51 5timesin
> the compressor start )
o 60 minutes 60
a minutes)
w
x Envelope alarm.
s Compressor is working out of Settable
ALW27 8 admitted envelope. The current X Shut Off compressor by mask | Automatic
ar operating zone is reported in the Cagb5
same mask
High discharge gas temperature.
Discharge temperature measured .
ALW28 by the probe is higher than the X Shut Off compressor No delay | Automatic
Alarm threshold set on mask Hb02
Compressor Low pressure Settable
iff ial (insufficient lubrication). ) k )
ALW29 differential (insufficient ubrlcatlo'n) “ No Action by mas Automatic
Low delta pressure between suction mask
pressure and discharge pressure Cag55
Inverter model not compatible
(Power+ only allowed).
ALW30 The inverter model is not X Compressor does not start | No delay | Automatic
compatible with the compressor
size configured on mask Cag12
Power + n.2 offline (Parallel Comp).
No communication between HECU
Shut Off Parallel .
ALPO1 controller and PSD (Inverter for X corl; ressgrra € No delay | Automatic
g compressor BLDC) of Parallel P
a Compressor
g Alarm Power+ Parallel Compressor.
s Generic Alarm of the PSD (Parallel
. Shut Off Parallel .
ALPO2 8 compressor). More details about X Y aratie No delay | Automatic
) ) compressor
o the alarm code of the inverter is
o reported in the same mask.
= ) Compressor shut off. Automatic/
< Parallel compressor start failure. .
a ) Compressor restarts after a | Settable | manual (if
Delta Pressure between suction and U .
ALPO3 : . X delay if this alrm does not by mask | it occurs
discharge does not increase after ) )
occur more than 5 timesin | Cbg51 more than
the compressor start ; . )
60 minutes 5times in
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Mask Topic | Description Serious | Normal Action Delay Reset
index alarm | alarm
60
minutes)
Parallel compressor envelop alarm.
Compressor is working out of Settable
ALPO4 admiFtJted envelope. Thge current X shut Off Parallel by mask | Automatic
. . : compressor
operating zone is reported in the Cbg55
same mask
Parallel compressor high discharge
as temperature.
ALPO5 gDischargjf)e temperature measured X shut Off Parallel No delay | Automatic
L compressor
by the probe is higher than the
Alarm threshold set on mask Cag57
Parallel compressor low pressure
differential (insufficient lubrication). Settable
ALPO6 The pressure difference between X Compressor Shut off by mask | Automatic
suction and discharge of parallel Cbg55
compressor is too low.
Parallel compressor inverter model
not compatible (power+ only
allowed). Parallel compressor does )
ALPO7 The inverter model is not X not start ’ No delay | Automatic
compatible with the compressor
size configured on mask Cag12
ALWA40- Store number: !! OFFLINE !! X -
53-66- Not present
79-92 R2
2
ALWA41- Store number: Low temperature X Display only (refer to
54-67- alarm [Generic Probe 1] MPXPRO / Ultracella user
80-93 manual)
ALW42- Store number: High temperature X Display only (refer to
55-68- alarm [Generic Probe 1] MPXPRO / Ultracella user
81-94 manual)
ALWA43- Store number: Low temperature X Display only (refer to
56-69- alarm [Generic Probe 2] MPXPRO / Ultracella user
82-95 manual)
ALW44- - Store number: High temperature X Display only (refer to
57-70- g alarm [Generic Probe 2] MPXPRO / Ultracella user
83-96 '5: manual)
ALW45- g Store number: Defrost timeout X Display only (refer to
58-71- & MPXPRO / Ultracella user
84-97 = manual)
ALW46- Store number: Low superheat X Display only (refer to
59-72- alarm MPXPRO / Ultracella user
85-98 manual)
ALW47- Store number: Low suction X Display only (refer to
60-73- temp.alarm MPXPRO / Ultracella user
86-99 manual)
ALWA48- Store number: MOP alarm X Display only (refer to
61-74- MPXPRO / Ultracella user
87- manual)
ALZ00
ALWA49- Store number: LOP alarm X Display only (refer to
62-75- MPXPRO / Ultracella user
88- manual)
ALZ01
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.M ask Topic | Description Serious | Normal Action Delay Reset
index alarm | alarm
ALW50- Store number: Stepper driver X Display only (refer to
63-76- communication error MPXPRO / Ultracella user
89- manual)
ALZ02
ALW51- Store number: Stepper motor error X Display only (refer to
64-77- MPXPRO / Ultracella user
90- manual)
ALZ03
ALW52- Store number: Installation or config X Display only (refer to
65-78- problems on EEV driver MPXPRO / Ultracella user
91- manual)
ALZ04
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In the below table we reported a quick description about the PSD alarm code could occur in the unit with

11.2 PSD (Power+) alarm code

the possible causes and solutions.

The PSD (Power+) alarm code is reported in the alarm masks or in the alarm logs (please find an example

in the below picture).

below the limits envisioned due to:
- insufficient power supply voltage;
- fault inside the drive.

5!
Fower+ n
1e: |Orive disabled
Al
-
Alarm|Description Possible cause Solutions
code

0 |[Noalarm - -

1 Overcurrent The drive has detected a current supplied|Check the load, the dimension of the motor
that is too high due to: and the cables. Decrease acceleration. Check
- sudden strong load increase; the motor parameters..

- acceleration that is too high;
- wrong parameters values or inadequate
motor.

2 |Motor overload The current supplied has exceeded the|Check the load, the dimension of the motor
motor rated current over the maximum time|and the cables. Check the motor parameters.
accepted

3 |Overvoltage The DCvoltage of the intermediate circuit has|Decrease deceleration.
exceeded the limits envisioned due to:

- deceleration that is too high;
- high over-voltage peaks on the power
supply network.
4 |Undervoltage The DC voltage of the intermediate circuit is|{In the event of temporary cut-off of the

power supply, reset the alarm and re-start
the drive. Check the power supply voltage.

5 |Drive overtemperature [The temperature inside the drive has|Check that the quantity and flow of cooling
exceeded the maximum level allowed. air are regular. Check that there is not dust in
the heat sink. Check the environment
temperature. Ensure that the switching
frequency is not too high with respect to the
environment temperature and the motor
load.
6 |Drive The temperature of the drive is inferior to the|Warm up the ambient where the drive is
undertemperature minimum level allowed. installed.
7 |Overcurrent HW The drive has detected an istantaneous|Check the load, the dimension of the motor

current supplied that is too high due to:
- sudden strong load increase;
- motor cables short circuit;

and the cables. Check the motor parameters.
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Alarm|Description Possible cause Solutions
code
- wrong parameters values or inadequate
motor.
8 |Motor overtemperature|The temperature detected by the PTC|Reduce the motor load.

thermistor corresponds to a resistance >
2600 ohm.

Check motor cooling.

9 Reserved (for future
use)

10 |CPU error Loss of data in memory Call for assistance

11 |Parameter default Execution of reset parameter default{Set parameters again

command;
Parameters user setting corrupted

12 |DCbus ripple Input power supply phase loss, three-phase|Check the input power supply phases to the

power supply unbalance drive, reduce motor power (speed)

13 |Data communication|Data reception failure Check the serial connection. Switch the drive

fault off and back on again.

14 |Drive thermistor fault |Internal fault Call for assistance

15 |Autotuning fault Wrong parameter values Check the parameter values
Restart the command again

16 [Driver disabled (STO|Cable disconnected Check the wiring.

input open or de-|Operation of external contactor Restore external contactor

energized) 24V power supply loss
17 |Motor phase fault (**) (Motor cable disconnected Check the connections of the motor cable
18 |[Reserved (for future

use)

19 |Speed fault Wrong parameters values or unsuited load |Switch the drive off and back on again and
check the parameters are properly set. Check
the motor load.

20 |PFC module error PFC overcurrent Call for assistance

21 |Power supply|Too high power supply voltage Check input power supply and if inductive

overvoltage load generating overvoltage are connected to
the line

22 |Power supply|Too low power supply voltage Check input power supply

undervoltage
23 |STO detection error Internal fault Call for assistance
24 |Reserved (for future
use)
25 |Ground fault The drive has detected a ground current too|Check ground insulation of the motor and
high wires .

26 |CPU syncerror 1 Overload CPU Call for assistance

27 |CPU sync error 2 Loss of data in memory Call for assistance

28 |Drive overload The current supplied has exceeded the drive|Check the load, the dimension of the motor

rated current over the maximum time
accepted

and the cables. Check the motor parameters.
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Alarm|Description Possible cause Solutions
code
99 |[Overload Alarm This alarm occurs when there is a|Check power supply stability (this behaviour

misalignment between the RUN command|can happen if there are some undervoltage
provide by the controller and the internal{peak in the main power supply).
status of PSD (that is in OFF)

11.3 PSD led status

In case of PSD alarm, could be useful to check also the led status directly in the PSD.

- - U Vv w &
1] 0000 OO0 ALY

L 0

i\ >, O o
Led Status/color | Description
Power drive powered
RUN/Fault drive is running
fault
DATA yellow communication active
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12 Troubleshooting

Symptom/alarm Possible Cause Check
Probes alarm/ wrong | - wrong connection Check the connection and the
reading - wrong configuration configuration of the probe:

- wrong range (for pressure probe) | - type of probe

- wrong type of probe - wirings

- wrong placement of probe
- broken probe

- probes range (min and max)
- compare the value read by the probe
with the value read by a manometer

Missing communication
between Hecu and PSD
(power+/Inverter)/
ALPO1/

ALW24

-Power plus device offline.

-No communication  between
HECU controller and PSD (Inverter
for compressor BLDQ)

- check the PSD power supply (it must
be powered)

- check the RS485 wiring between
HECU and PSD

- check the serial address set in the PSD
(dip switch configuration)

- check the PSD address set in the
HECU controller

LT compressor does not
start

- Some blocking alarm is forcing off
the compressor

- Regulation status of the unit is
OFF

- Most of evaporators are
performing a defrost (only if
evaporators controller are

connected to the CDU via RS485)
- Wrong configuration of PSD
(power+ driver)

- Check the active alarm and try to reset
the alarm (consulting the alarms table
suggestions)

- Switch ON the unit

- Check the Defrost setting on mask
FBB15 (only if evaporators controller
are connected to the CDU via RS485)

- Force the download settings from
Hecu Controller to PSD

Parallel compressor
does not start

- Some blocking alarm is forcing off
the compressor

-Regulation status of the unitis OFF
-The LT compressor is OFF

- Wrong configuration of PSD
(power+ driver)

- Check the active alarm and try to reset
the alarm (consulting the alarms table
suggestions)

- Switch ON the unit

- Check the configuration of DSS (Fib05)
- Force the download settings from
Hecu Controller to PSD

Missing communication

between Hecu and
evaporators
(MPXPRO/ULTRACELLA)/

ALW37

- Wrong connection of serial line
- Wrong serial address setting

- Check the RS485 wirings/connection

- Check the serial address set in the
evaporator controller

- Check the protocol and baudrate
(Modbus, 19200bps)

Low SH alarm or DSH
alarm (ALW10/ ALT15/
ALT15)

- Liquid is coming back to the
compressor

- Wrong reading of SH probes
(temp. and pressure)

- Wrong reading of discharge temp
probe

- Check the SH in the evaporator

- Check the right operation of
Expansion valve in the evaporator

- Check the position of the probe and
be sure they are reading properly

- (for MT Comp or Parallel comp) check
that liquid is not coming back from
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RPRV valve. This can happen in case of
an overcharge of refrigerant

13 Compressor Envelope

Compressor envelope zone consists in the safety area (Suction/discharge pressure) where compressor is

allowed to run without problem.

130

110

N\

90 7

70

e=—Toshiba

Compressor

Discharge Pressure [bar abs]

Envelope

50

30

10

25 30 35
Evaporating Pressure [bar abs]

40 45 50 55

Discharge Pressure

Envelope
Zone #

Description

1

Inside envelope

High compressor ratio

High condensing pressure

High current

High suction pressure

Low compressor ratio

Low delta pressure

Low condensing pressure

Ol (N[Ot~ JW|IN

Low suction pressure
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14 Refrigerant drawing (P&I)
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% W‘#[B—Eﬁﬁ . il ’
ooD \@j‘ hl
oK 3/8" o ‘
(5T
Pos. | Ref. Description Note 1 Note 2
1 1(MC1L) Rotary Compressor LT
2 1(MC1) Rotary Compressor Paral.
3 2 (AIN1L) Inverter LT
4 2 (AIN1) Inverter Paral.
5 6 Gas Cooler PHE
6 148 3 Way Valve
7 29 Refrigerant filter Dryer
8 65 (SPH1L) HP safety switch LT
9 65 (SPH1) HP safety switch Paral.
10 81 Cranckase heating
11 87 Liquid receivers (8L)
12 89 Suction shut-off valve
13 90A Liquid shut-off valve (upstream 29)
14 90B Liquid shut-off valve
15 109 Service valve (diff. models)
16 125 (BP1L) Low pres. transd. LT / Regolation
17 125 (BPHO1) | Low pres. transd. Paral. / Receiver
18 129 (BTA1L) Comp. Suction temp. probe LT
19 129 (BTAO1) | Comp. Suction temp. probe Paral.
20 129 (BTM1) Comp. Discharge temp. probe Paral.
21 129 (BTEI) Water-In temperature probe
22 129 (BTGC1) GC outlet temp. probe
23 138 Check valve
24 145 Pressure Relief Valve
25 149 (YVBY1L) | By-pass solenoid valve LT
26 149 (YVBY1) By-pass solenoid valve Paral.
27 161 Oil separator
28 173 (BPHI1) Discharge pressure transd. Paral
29 173 (BPH1L) Discharge pressure transd. LT (option)
30 175 (ATEI1) High Pressure Valve (HPV)
31 473 Service outlet
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© Vi
HECU configuration BT ~
G| (D &p RAHTH+
P n@ Eg:?jﬁﬁ st RS458to PSD and MPX PRO
i = RN/ T — i
|:| RAHTH S E“S;;E'“w
CND  ———m—een ¥
Analog nput RS485 serial card = =
to connect n2 —— HPV valve
[ i U [ supervisory system -
Suction temp. probe (CARELMTC) | uz R-TH-  BUS pLAN for
V] & 13 14 0|| Rx+/TH+ Master/Slave
| oD | ng [ 1] D [
L | ] Us T = ]
Disehargs tamp. probe (CAREL NTC-HT) Us H
I | +Vde 0o L if
Gas cocler temp. probe (CAREL MTC| +5VR
GHD pGDe Terminal pLD PRO
LI = il
White— U7
Suction prass proba () Black —— +vdc
L || —sack L +swR
= — Grean 4~ GND
G cosler press, probe (*) us
us
thlm— o
T ——Black — Vdc )5 o
Recaiver press, probe [¥) +5VR Digital Qutput
GND S
______________ I [POWERED)
GHD & 4= _ |- - - - - - - — -
0.0 Ve Fan S E 5 on Y1 % 1 8 Fan1
(m02) Y2 1 3
Analag Qutput (0-10V) (A03) Y3 | D& 123 [IEN] | o7
i 18 S —1'
i e — =1 | Mos Digital Output
p— PR [— RPRVvalve 124 E& R — INOT POWERED)
Digital Input (free voltage) O
______________ o

Analog Inputs Digital Inputs Analog Ouput Digital Ouput
U1 | Discharge temp. LT DI1 | ON/OFF remote Y1 | Modulating NO1-C1 | Serious alarm
Valve (Water In
GC)
U2 | Ambient temperature | DI2 | High pressostat Y2 |- NO2-C2 | By-pass solenoid valve
(Water-In temp) alarm Paral
U3 | Suction temp. Paral. DI3 | Evaporator Request |Y3 |- NO3-C3 | By-pass solenoid valve LT
U4 | Discharge temp. LT DI4 | Change Setpoint NO4-C4 | -
U5 | Gas Cooler Outlet DI5 NO5-C5 | -
temp.
U6 | Discharge pres. LT NO6-C6 | -
(Option)
U7 | Discharge pres. Trans. NO7-C7 | Compressor Ready
Paral
U8 | Suction temp. LT NO8-C8 | Cabinet washing
U9 | Suction pres. LT comp
U1 | Suction pres. Paral.
0 Comp./Receiver
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16 Terminals blocks connection

M BMS serial connection, use terminal

blocks: bbec b s L L,
R-; R+; G. -~ e
M On/off remote, use terminal blocks: ) e B
DI1; GND3 (Remove bridge also T o LR
present).
M Remote digital alarm, use terminal s P [k e
blocks:

NO1; C (closed in case of alarm).

M CAREL Remote evap. lan, use terminal
blocks:
Rx-; Rx+; REF.

M Adiabatic ramp power supply, use
terminal blocks: L30; N30; PE.

17 Dimensional drawing
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18 General information and limits

General Characteristics
(ifzps AQ:::;: UMT/WG T030 BTDX | UMT/WGTO045BTDX | UMT/WGT 067 BTDX | UMT/WG T 100 BT DX
Refrigerant R744 (CO2)
Compressor Toshiba | 1x DY30N1F-10FU - BT 1x DY45N1F-10FU BT 1x DY67L1F-10FU - BT 1x RY100LAE - BT
X DY3ONTF-A0FU - 4 DyasntF-10FU Paral, | X PYE7LIF-10FU- 1 DY100L1E - Paral.
Motor Rotary Compressors Paral. Paral.
Number of cylinders 1 1 2 2
Number of poles 4
Moto type DC Brushless
Revolution range 25 =100 rps 25 =100 rps 25=100 rps 25 =100 rps
Oil charged per Rotary
Compressor 520 ml 520 mi 450 ml 450 ml
Oil type PAG VG100
Discharge pressure 125 bar max 125 bar max 125 bar max 125 bar max
Suction pressure 12 = 41 bar 12 =41 bar 12 = 41 bar 12 = 41 bar
Evaporating temp. -30 °C =-20 °C
Susction Superheating 10 K=20 K
Discharge temperature max 130 °C
Ambient temp. -15°C=+43 °C
-20 °C only with winter kit option
Water Inlet temp. +7°C=+37°C
81t ( The max permitted CO2 charge must guaranty that, in case of pump down at EEV in front
System Receiver of Evaporators, refrigerant inside the receiver will not exceed 7.2kg)
Suction line 3/8" K65 (9,52mm) 3/8" K65 (9,52mm) 3/8" K65 (9,52mm) 1/2" K65 (12,7mm)
Liquid line | 3/8" K65 (9,52mm) 3/8" K65 (9,52mm) 3/8" K65 (9,52mm) 3/8" K65 (9,52mm)
PS Suction / Liquid 80 bar / 80 bar
PED Category 1
Dimensions (A x B x H) 1545 x 570 x 805 mm
Transport dimensions (A x
Generic B x H) 1650 x 650 x 950 mm
(Net) Gross weight (176 Kg) 194 Kg
Transport way Pallet & Carton
Painted RAL 7035
Sound level (max speed)” 41 dBA 41 dBA | 42 dBA 42 dBA
R Sound pressure and sound power analytically calculated. Sound pressure level at 10 m in free field.

19 Electrical details

Electrical Information

Cubo2 AQUA line

UMT/WG T 030 BT DX | UMT/WG T 045 BT DX | UMT/WG T 067 BT DX | UMT/WG T 100 BT DX

Size
Power Suply

230V/1Ph+N+PE/50Hz 400V/3Ph+N+PE/50Hz

Recommended protection Circuit Breaker Circuit Breaker Circuit Breaker Circuit Breaker

C16A C25A C25A C20A
MRA 139A 20,7A 204A 199A
P abs max 3190 W 4760 W 7065 W 9590 W

MRA = Maximum Rated Abs.

M Unitis made in accordance with EN-60204-1. All electrical cabling, in external unit, have been
made in accordance with EN-60204-1.
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All connection must be done by qualified persons according to legal standards in force in the
relevant countries and to EN-60204-1. Supply cable must be connected on terminal of upstream
main switch. Connect wire of ground (PE), from specific terminal block to system protection.
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20 Cooling capacity Table
T_water_i Evaporation Temperature [°C]
n [°C]
-35 -30 -25 -20
9 Cooling Pe coP Cooling Pe |COP Cooling Pe cop Cooling Pe coP
E Capacity [W] W] Capacity [W] [W] Capacity [W] [W] Capacity [W] W]
2 min max | max min max | max min max max min | max max
(2]
(=]
5 579 2315 1937 1,20 704 2814 2117 1,33 780 3119 2160 1,44 890 3558 2247 1,58
E 579 2315 1857 1,25 704 2814 2051 137 780 3119 2090 1,49 890 3558 2168 1,64
E 579 2315 1657 1,40 704 2814 1985 1,42 780 3119 2010 1,55 890 3558 2090 1,70
S 20 579 2315 1167 1,98 704 2814 1332 211 780 3119 1358 2,30 890 3558 1362 2,61
MEPS 2,32 (according to Ecodesign Directive EN 2009/125/EC)
V/Ph/Hz 230/1+N+PE/50
T_water_i Evaporation Temperature [°C]
n[°C
rcl -35 -30 -25 -20
~ Cooling Pe CcoP Cooling Pe |COP Cooling Pe cop Cooling Pe CcopP
E Capacity [W] W] Capacity [W] [W] Capacity [W] [W] Capacity [W] W]
g min max | max min max | max min max max min | max max
<
s 877 3507 2930 1,20 1066 4263 3207 1,33 1208 4830 3290 1,47 1342 5369 3370 1,59
g 877 3507 2810 1,25 1066 4263 308 1,38 1208 4830 3176 1,52 1342 5369 3259 1,65
S 877 3507 2510 1,40 1066 4263 2987 1,43 1208 4830 3067 1,57 1342 5369 3141 1,71
3 20 877 3507 1770 1,98 1066 4263 2010 2,12 1208 4830 2090 2,31 1342 5369 2053 2,62
=)
MEPS 2,32 (according to Ecodesign Directive EN 2009/125/EC)
V/Ph/Hz 230/1+N+PE/50
T_water_i Evaporation Temperature [°C]
n[°C]
-35 -30 -25 -20
~ Cooling Pe CcoP Cooling Pe |COP Cooling Pe cop Cooling Pe CoP
E Capacity [W] W] Capacity [W] [W] Capacity [W] [W] Capacity [W] [W]
: min max max min max max min max max min max max
O
,c_’ 1307 5227 4294 1,22 1554 6216 4800 1,30 1725 6899 4787 1,44 1886 7544 4777 1,58
g 1307 5227 4054 1,29 1554 6216 4448 1,40 1725 6899 4621 1,49 1886 7544 4597 1,64
= 1307 5227 3694 1,41 1554 6216 4298 1,45 1725 6899 4458 1,55 1886 7544 4416 1,71
§ 20 1307 5227 2704 1,93 1554 6216 3010 2,07 1725 6899 2990 2,31 1886 7544 2881 2,62
MEPS 2,26 (according to Ecodesign Directive EN 2009/125/EC)
V/Ph/Hz 400/3+N+PE/50
T_water_i Evaporation Temperature [°C]
n[°C]
-35 -30 -25 -20
v Cooling Pe copP Cooling Pe |COP Cooling Pe cop Cooling Pe CcopP
E Capacity [W] W] Capacity [W] W] Capacity [W] W] Capacity [W] W]
g min max | max min max | max min max max min | max max
(=]
: 2019 8075 6634 1,22 2297 9187 7094 1,30 2513 10050 6974 1,44 2705 10818 6847 1,58
g 2019 8075 6263 1,29 2297 9187 6574 1,40 2513 10050 6732 1,49 2705 10818 6597 1,64
= 2019 8075 5707 1,41 2297 9187 6352 1,45 2513 10050 6495 1,55 2705 10818 6326 1,71
§ 20 2019 8075 4177 1,93 2297 9187 4454 2,06 2513 10050 4356 2,31 2705 10818 4129 2,62
MEPS 2,26 (according to Ecodesign Directive EN 2009/125/EC)

V/Ph/Hz

400/3+N+PE/50

Note: Insterstage SST variable from -10°C to 0°C.
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1 Einleitung

CUBO, AQUA
ausgestattet mit einem BLDC-Verdichter mit variabler Geschwindigkeit. Er ist kompakt, einfach zu
installieren und kann direkt mit den Kalteaggregaten kommunizieren.

Dank dieser Eigenschaften ist er sehr effizient (auch bei Teillast) und kompromisslos bei der Konservierung
von Lebensmitteln.

Das vorliegende Handbuch bezieht sich auf die Modelle CUBO, AQUA fur die Kiihlung und Konservierung
bei niedrigen Temperaturen. Die drei verschiedenen GroRen sind wie folgt identifiziert:

UMT/WG T 030 NT DX UMT/WG T 045 NT DX UMT/WG T 067 NT DX UMT/WG T 100 NT DX

2 Sicherheitsbestimmungen zu CO; - Sicherer Umgang

ist ein hocheffizienter Verflissigungssatz (fur transkritsiche CO;-Anwendungen),

Beim Umgang mit R744 (CO2) muss qualifiziertes Personal mit der geeigneten Ausrustung anwesend sein.
CO2 ist geruch- und farblos und der Bediener kann daher Lecks nicht feststellen.

Die Auswirkung von hohen CO2-Werte auf gesunde Erwachsene kénnen wie folgt zusammengefasst
werden:

CO2- Auswirkungen
Konzentration
% ppm
0,04 % <400 Normaler Pegel im AuRenbereich
0,06 % <600 Akzeptable Werte
0,50 % 5000 Grenzwert fur Langzeitexposition (8 Stunden)
% 01010 e e eitexpo 0 e
% 0,000 erg g, A eg der A g dP eque pelke
0 % 00,000 Be oSigke od bel weltere POSItIo
0 % 00,000 eller Too
2.1 Vorsicht
M In allen Bereichen des Systems, die mit Absperrventilen isoliert werden kénnen, sind
entsprechende Auslassventile (PRV) erforderlich. Aufgrund des hohen thermalen
Expansionkoeffizienten von flissigem CO2 mussen die FlUssigkeitsleitungen nicht blockiert
werden.
M Alle Einheiten von SCM werden gegen Uberdruck durch Auslassventile (PRV) gemaR EN378 und
PED geschutzt.
M Aufgrund des hohen Drucks, den das System wahrend des Betriebs erreichen kann, muss auf
den Anschluss und die Feineinstellung besonders Sorgfalt verwendet werden.
M Bevor der Durchfihrung von Reparaturen, die Eingriffe in das System /Léten oder Schwei3en
umfassen, muss das CO2 aus den relevanten Bauteile abgelassen werden.
M (Zum Fullen oder Nachftllen) ausschlieBlich die empfohlenen Kaltemittel verwenden.
M Lecks von Kaltemittelgas kdnnen zu Erstickung fuhren.
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M Die Leitungen, Komponenten und Werkzeuge sollten fir die Verwendung mit R744 (Kaltemittel
CO2) geeignet sein.

M Die Verwendung von ungeeigneten Komponenten oder solchen, die fur das Kaltemittel HFKW
ausgelegt sind, konnen zu ernsthaften Unfallen, Ausfall der Ausristung oder Unterbrechung
des Kaltemittelzyklus fuhren.

M Die Abdeckung Uber die Schalttafel und das Verschlusspaneel sicher anbringen. Eine
unvollstandige Anbringung kann zum Eindringen von Wasser oder Lebenswesen fuhren, was
zu Stromaustritt, Feuer und Stromschlag fihren kann.

M Die Sollwerte der Sicherheitsvorrichtung nicht verandern.

M Der Einsatz des Kalteaggregats mit geanderten Werten kann zu Fehlen der
Sicherheitsanhaltefunktion sowie zum Ausbrechen von Feuer fuhren.

M Die Hauptstromversorgung unterbrechen, falls ein anomaler Betrieb festgestellt wird oder
bevor Ausbau- oder Reparaturarbeiten begonnen werden.

M Fur die Reparatur mussen spezifische Komponenten verwendet werden.

M Die Verwendung von unspezifischen Komponenten kann zu Fehlen der
Sicherheitsanhaltefunktion sowie zum Ausbrechen von Feuer fuhren.

M Falsche Bewegungen kdnnen zum Stlrzen des Kalteaggregats und zu Verletzungen fuhren.

Die Entsorgung des Kalteaggregats muss durch Fachpersonal vorgenommen werden.

M Sicherstellen, dass der Zugang und der Notausgang immer frei sind und den lokalen
Bestimmungen entsprechen.

=
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3 Beschreibung der Einheit und der Hauptkomponenten

Der Niedertemperaturverflissigungssatz ist ausgestattet mit zwei BLDC-Verdichter mit der gleichen
GrolRe.

Sie arbeiten wie ein Booster-System. Ein Verdichter Ubernimmt die Kontrolle des Verdampfungsdrucks fur
die mit niedriger Temperatur gekihlten Gerate. Der andere Verdichter (PARALLEL) kontrolliert den Druck
des Sammlers. In diesem Satz ist kein Spulventil installiert.

Das System arbeitet mit den folgenden Druckwerten:

Auslassdruck paralleler Verdichter (PGC): 45-105 bar.

Ansaugdruck paralleler Verdichter / Druck Sammler (PREC): 32-60 bar.
NT-Ansaugdruck: 12-18 bar.

Modulationsbereich Verdichter: 25 - 100 U/Sek.

3-Wege- PHE-Gaskuhler Geschwindigkeits
Trocknerfilter Ventil NRV . -antrieb
Ventil NT-Verdichter

Wasser-
einlass

Geschwindigkeit-

santrieb
Sammler
PARALLELER HPV -
Verdichter i !
Ventil PARALLELER Verdichter

Verdichter

Elektrische
Tafel
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4 Installation der Einheit

Die Einheit wurde fur die Outdoor-Installation konzipiert.

Far den korrekten Betrieb / die korrekte Wartung, die Abstande einhalten.

Bei mehreren Einheiten in Reihe oder parallel die Mindestabstande fur die ordnungsgemalie
Wartung einhalten.

NN

Mindestabstand fiir die Wartung Vertikale Installation

Horizontale Installation
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5 Details der Rohrleitungen

5.1 Anschliusse der Rohrleitungen (Multi-Split oder Abzweigung)

Die empfohlene Verbindung zwischen dem Verfllssigungssatz und mehreren entfernten Verdampfern ist
die gleiche, die fur Multi-Split- oder Abzweigsysteme (Branch) verwendet wird.

Der bevorzugte ist der, der die hochste Gasgeschwindigkeit in der Ansaugleitung (fir eine gute
Olrtickfihrung) bei niedrigem Druckabfall garantieren kann.

FUr das Multi-Split-Layout macht das System eine eigene Ansaugleitung fur jeden Verdampfer
erforderlich, die an einen Kollektor angeschlossen wird, der in der Nahe des Verflissigungssatzes
installiert ist. FUr ein Beispiel bitte auf die folgende Abbildungen Bezug nehmen.

Multi-Split Abzweigung

M FUr das Multi-Split-System muss der Kollektor richtig dimensioniert und in horizontaler
Position installiert werden.

M SCM Frigo empfiehlt die Verbindung mit bis zu drei entfernten Verdampfern und
eine max. Lange der Ansaugleitung der einzelnen Verdampfer von 20 Metern.

M Die Flussigkeitsleitung muss richtig dimensioniert werden, um die entferntesten Verdampfer zu
speisen (empfohlene Flussigkeitsgeschwindigkeit < 1 m/s).

M Die Ansaugleitung muss richtig dimensioniert werden, um einen guten Olricklauf mit einem
geringen Druckabfall zu gewahrleisten (empfohlene Gasgeschwindigkeit von 3 bis 8 m/s).

M Die Anschlussgrofien des VerflUssigungssatzes entsprechen nicht unbedingt die GroRe des
installierten Rohrnetzes und sollten fur jede Installation dimensioniert werden, um akzeptable
Druckabfalle und Geschwindigkeiten zu gewahrleisten.

5.2 Siphons

M Falls UMTT und Verdampfer auf unterschiedlichen Hohen installiert werden, missen Syphons
angelegt werden.
Die Installation eines Syphons wird empfohlen (einer alle 2/3 Meter Hohenunterschiede).
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6 Test und Inspektion von der Inbetriebnahme

6.1 Kontrolle der Dichtigkeit des Systems

Fur alle Einheiten werden eine Drucktest und eine Leckkontrolle vorgenommen.

Alle Einheiten werden mit einem Stickstofffulldruck von 2 bar geliefert.

Wir empfehlen daher, vor der Installation den Druck des Kuihlsystems mit einem geeigneten
Manometer zu Uberprifen, um eventuelle Lecks festzustellen.

6.2 Vorbereitende Kontrollen gemaf3 den Bestimmungen von EN
60204-1, Sichtkontrollen

1. Allgemeine PE-Klemme vorhanden und identifiziert.

2. Alle anderen Klemmen deutlich identifiziert, mit Erdungssymbol und zweifarbigem gelb/griinem
Leiter.

Klemmen fur den ausschlie8lichen Anschluss der aquipotentiellen Anschlisse.

Nur ein Leiter an jeder Klemme angeschlossen.

Gelb/grune Isolierung des Erdungsleiters.

Keine stromflUhrenden Leiter mit gelb/griner Isolierung

Keine Rohrleitungen oder Zufuhrbahnen werden als Schutzleiter verwendet.

Keine Sicherungen, Schalter oder Leistungsschalter in der aquipotentiellen Schutzschaltung.

L 0 N oA~ W

Leiterquerschnitt in Ubereinstimmung mit den MindestgréRBen der geltenden Standards.
10. Sicherstellen, dass die elektrischen AnschlUsse korrekt ausgefuhrt worden sind. Vor allem in der
Phase der AnschlUsse: Den Kasten mit der Klemmleiste des Verdichters 6ffnen; die Anschlisse

mussen dem Schaltplan in der Schalttafel des Verdichters entsprechen.
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6

.3 Management des Systems. Konfigurierung der Steuerungen

Die Einheit ist ausgestattet mit einer Carel prackCO2 HECU Steuerung, die die Betriebsparameter wie

folgt s

teuert:

Steuerung des NT-Verdichters in Abhangigkeit vom Ansaugdruck

3-Wege-Ventil zur Modulation des Wasserflusses im PHE-Gaskuhler, um die Auslasstemperatur
des Gaskuhlers einige Grad Uber der Wassereinlauftemperatur zu halten

Der Druck des Gaskuhlers wird in Abhangigkeit von der Auslasstemperatur des Gaskuhlers
gesteuert, um den besten COP zu erzielen

Der Druck des Sammlers wird von einem flieBenden Sollwert in einem vom Benutzer
definierten Bereich (32-38 bar) geregelt

Alle Alarme fur Verdichter und Druckwerte werden Uberwacht.

Auf den Schaltplan und die Konfigurierungsliste der Steuerung Bezug nehmen, die dem
vorliegenden Handbuch beiliegen, um die Konfigurierung zu tiberprufen.

Prack-HECU-Display

Prack-HECU-
Steuerung

Schutzvorrichtungen

Hauptschalter

6.4 Inspektion der Wasserschleife

Die Kuhlung des vom Verdichter kommenden Ablassgases erfolgt im PHE-Gaskuhler.

Seite 10-DE
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Der im CUBO; AQUA installierte PHE ist ein Gas-Wasser-Warmetauscher und der Wasserfluss wird
durch ein 3-Wege-Modulationsventil entsprechend der Austrittstemperatur des Gaskuhlers

gesteuert.

Vor dem Einschalten des VerflUssigungssatzes ist es wichtig, dass die Wasserschleifenseite

ordnungsgemal? funktioniert (sowohl die Zirkulation, als auch die Wassertemperatur).
Die empfohlene Wassereinlasstemperatur (im GC PHE) liegt bei + 7°C bis + 37°C Grad.

6.5 Erdungsanschluss

Die Einheit muss unter Verwendung der vom Hersteller dafur vorgesehenen Klemmen an die
Erdungsleitung angeschlossen werden, bevor die Einheit nach der Installation zum ersten Mal
angeschlossen wird. Der Kunde ist verantwortlich fir den ordnungsgemalRen Anschluss an die
Erdung, in Ubereinstimmung mit der geltenden Gesetzgebung, sowie fir die periodische

Uberpriifung des Zustands derselben.

7 Inbetriebnahme

Die Einheit wird ohne Kaltemittel geliefert.
Der Verdichter und der Sammler sind mit Ol vorgefiillt.

Der Kunde ist dafur verantwortlich, das System mit CO2 zu fullen und mehr Ol einzufillen (nur falls

unbedingt erforderlich).

Diese Anweisung dient zum Schutz der Einheit (bei unsachgemaler Beflllung kann sie schwer beschadigt

werden).

7.1 Evakuierung und Vorfullung

]

EEVMAGO0000

4]

Vor dem Starten des Vakuumverfahrens missen das Hochdruckventil
(HPV) und die Verdichtersmagnetventile ge6ffnet werden.

Zum Offnen der Ventile ist eine Software-basierte Funktion
(VACUUM) in Cubo, AQUA Schnittstelle vorhanden (es folgen einige
Details).

Als Alternative kdnnen die Ventile von Hand gedffnet werden. Das HPV-
Ventil kann mit dem mit der Einheit gelieferten Carel-Magnet gedffnet
werden (siehe Foto auf der Seite). Die Richtung der magnetischen Offnung
und SchlieBung wird oben angegeben - zum Offnen in Uhrzeigersinn.
Das System von den Wartungsanschlissen (oberem und unterem
Anschluss) des VerflUssigungssatzes evakuieren.

Das Vakuumverfahren erst anhalten, wenn der “statische Vakuumdruck”
den Wert 0,67mbar erreicht. Wahrend des Vakuumprozesses das Vakuum
mehrmals mit trockenem Stickstoff brechen.

Vor dem Einfullen des Kaltemittels das Vakuum NUR MIT CO2-DAMPF (alle
Bauteile des Kreislaufs) bis auf einen Druck von 10 bar brechen, um die
Bildung von Trockeneis zu verhindern.

Den Verdichter in dieser Phase nicht einschalten!
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7.1.1 Details der SW-Funktion “VACUUM"

Diese Funktion kann nur aktiviert werden, wenn die Einheit OFF ist (Einstellung OFF) und wenn
die HPV- und Verdichtersmagnetventile automatisch gedffnet werden.

1 2 3

Hauptmen( - Eingénge und Ausgange Manuelles Management

Vakuum
4 5 6

“JA” auswahlen - Dadurch wird dann das | Den gewlnschten Ventilstatus wahrend | Der Status auf dem vorderen Bildschirm

HPV- und Magnetventil gemaR den des Vakuums einstellen ist jetzt “Unit OFF by vacuum” (Einheit
Einstellungen in der Maske Bbd02 O = gedffnet / C = geschlossen OFF durch Vakuum); in diesem Status
geoffnet.

kann der Verflissigungssatz nicht auf
ON geschaltet werden.

Die vorausgehenden Schritte missen
vor dem Einschalten und Fullen der
Einheit wiederholt werden, indem man
"Perform vacuum: NO" (Vakuum
erzeugen: NEIN) wahlt.

7.2 Einfiillen von Kéltemittel und Ol

7.2.1 Einfiillen von Ol

M Alle CUBO2 AQUA werden von SCM mit einer zusatzlichen Vorfullung von
250 ml Ol (Typ PAG VG100) im Sammler versehen. Diese Info wird durch
einen Aufkleber in der Tur der Schalttafel hervorgehoben.

M Dpas Eindringen von Feuchtigkeit vermeiden. PAG-Ol ist extrem
hygroskopisch!

Der genehmigte Oltyp ist DAPHNE PZ100S oder RENISO PAG100.

7.2.2 Vorgehensweise fiir das zuséatzliche Nachfiillen von Ol

1. Das elektronische Expansionsventil des Verdampfers
schlieBen, indem der Sollwert des gekuhlten Raums
angehoben wird.

Seite 12-DE UMT/WG T NT Rev3.1 - 27/04/2022




OEM-HANDBUCH - CUBO; AQUA

2. Warten Sie, bis der CUBO2 Aqua abpumpt D}:ﬁ umj)i
(Verdampferentleerung mit Kaltemittelsammlung im % B
Sammler) und die Verdichter ausschaltet.

3. Den VerflUssigungssatz ausschalten (mit dem
ON/OFF-Befehl auf dem Display)

4. Kugelventil 3in dem Verflissigungssatz schlieBen (90
auf dem Schaltplan). K 3/8"

5. Das elektronische Expansionsventil des Verdampfers
mit dem Carel-Magnet oder mit geeignetem s
manuellem Verfahren far das verwendete EEV s ?09 . mngg
vollstandig 6ffnen. ST gﬁ—g_bé* i

6. Gasan Ventil 1 ablassen, bis der Druck auf 0 bar g fallt \
(auf dem Display Uberprufen).
Das interne Ruckschlagventil (138 auf dem
Schaltplan) verhindert die Entleerung des gesamten

473 B9 1 ( %°

1

Kreislaufs.
7. Einen Schlauch vom Olbehdlter zum Ventil 2
(Serviceanschluss der Flussigkeitsleitung)

anschlieBen und das Ol mit einem Unterdruck, der
von Ventil 1 (Uber den Verdampfer) angesaugt wird,
in die Flussigkeitsleitung ziehen.

8. Wenn sich das gesamte Ol im System befindet, das
Ventil 2 schlieBen(Serviceanschluss fur die
Flussigkeitsleitung) und das System weiterhin nur
von Ventil 1 in einen tiefen Unterdruck ziehen.

9. Wenn das Vakuum erreicht ist, den Dampf durch
Ventil 1 bis auf 10 bar laden.

10. Das automatische Management des elektronischen
Expansionsventils des Verdampfers wiederherstellen
und den Sollwert bei Einstellung zurtcksetzen.

11. Kugelventil 3 in dem VerflUssigungssatz o6ffnen (90
auf dem Schaltplan).

12. Gerét einschalten (Uber ON/OFF-Befehl)

13. Zusatzliches Kaltemittel nachftillen (gleiche Menge
wie aus der FlUssigkeitsleitung entnommen)

7.2.3 Berechnung der Kaltemittelfillung

Zur Berechnung der einzufullenden Gesamtkaltemittelmenge sollten Sie Folgendes wissen:
M Volumen der Verdampferregister
M Durchmesser und Lange der Leitung
M Volumen des Flussigkeitssammlers und des Gaskuhlers

Die Gesamtmenge des Kaltemittels ergibt sich aus der Summe der fur die Verdampfer bendtigten
Einzelmenge, der zum Beflllen der Flussigkeitsleitung und unter BerUcksichtigung der Menge, die im

Gaskuhler und im Flussigkeitssammler verbleiben wird (siehe nachstehendes Beispiel).

Wir empfehlen, die Menge des Kdltemittels, das in das System geladen werden soll, in Excel zu berechnen.
Sie kdnnen die Vorlage von SCMFrigo erhalten.
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4
/

\
L2*2 Unabhdingig vom Resultat der Berechnung betrégt das empfohlene Minimum CO»-Ladung 4 kg.
Bei Schétzungen, die héher als 4 kg sind, muss die eingefiillte CO>-Menge der geschdtzten entsprechen.

£
\
[,;,7 Die maximal zuldssige COz-Ladung muss garantieren, dass im Falle des Abpumpens bei EEV
vor den Verdampfern, das Kdltemittel im Inneren des Sammlers 7,2 kg nicht iiberschreitet. Dies ist nicht
die gesamte Systemfiillung, sondern das Kdltemittel, das sich im Sammler befindet, wenn das System vom

Verdampfer-Expansionsventil abpumpt!

Berechnungsdaten:

Sammler 8 | > CO2-Mindestmenge = 2,4 kg
PHE Gaskuhler > CO2-Menge = 0,21 kg

Kihimittelfillung (kg)

2,00
1,80
1,60
1,40
1,20

1,00

co2 Kg

N

0,80
0,60
0,40
0,20

0,00

Seite 14-DE

6,0
5,0
4,0
3,0
2,0

1,0
0,0

4 6

Verdampfervolumen (dm?)

1 2 3 45 6 7 8 9 1011 12 13 14 15 16

Verdampfervolumen (dm?)

— Flussigkeits
leitung
3/8" (120
bar K65)

e FlUssigkeits
leitung
1/2" (120
bar K65)

== Flussigkeits
leitung
1/2" (80
bar K65)

Unter Verwendung des Diagramms kdnnen Sie die
Kaltemittelfullung mit Bezug auf das Innenvolumen
des Verdampfers berechnen.

Unter Verwendung des Diagramms kénnen Sie die
Kaltemittelfullung mit Bezug auf Durchmesser und
Lange der Leitung berechnen. Sie kdnnen auch auf
die folgende Tabelle verweisen.

Rohrléange (m)
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Fliissigkei
tsleitung
K65 -

120 bar 230| 270 | 320 | 360 | 410 | 460 | 500 | 550 | 590 | 640 | 680 | 730 | 770 | 820 | 860 | 910
3/8"(gr)
K65 -
120 bar 410 ) 490 | 570 | 650 | 730 | 810 | 900 | 980 | 1060 | 1140 | 1220 | 1300 | 1380 | 1470 | 1550 | 1630
1/2' (gr)
K65 - 80
bar 1/2' 450 530 | 620 | 710 | 800 | 890 | 980 | 1070 | 1160 | 1250 | 1340 | 1420 | 1510 | 1600 | 1690 | 1780
(gr)

Beispiel zur Berechnung der geschatzten Kaltemittelfillung

Beispiel 1
Sammler Dauerladung 2,4 kg
PHE-Gaskuhler Dauerladung 0,21 kg
Verdampfervolumen 2 dm?3 Berechnet aus dem ersten Diagramm 0,9 kg
Rohrlange 8 m x K65 3/8" Berechnet aus dem zweiten Diagramm 0,4 kg
Abpumpen (vom | Sammler/Verdamp. < 7,2 kg 3,3kg
Verdampfer)
Gesamtlast des Systems | Sammler/Gaskuhler/Flussigkeitsleitung/Verdamp. | 3,9 kg

<72kg

Betragt die Ladung > 4 kg | Ladung <4 kg 3,9 kg
(Mindestladung)?

Die Gesamtkaltemittelfullmenge betragt 4 kg.

Beispiel 2
Sammler Dauerladung 2,4 kg
PHE-Gaskuhler Dauerladung 0,21 kg
Verdampfervolumen 12 dm? | Berechnet aus dem ersten Diagramm 5,2 kg
Rohrlange 8 m x K65 3/8" Berechnet aus dem zweiten Diag