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1 GENERALINFORMATION

1.1 INTRODUCTION

Read this manual before installing the product. It contains instructions for using the product correctly.
The manufacturer reserves the right to make modifications to the product documentation without prior notice.
Keep this manual for future use, and treat it as an integral part of the product.

Installation and maintenance must only be carried out by qualified and experienced technicians, to ensure
compliance with the local standards in force and to maintain the warranty.

1.2 DESCRIPTION

The R-COVERY CONTROL system is used to control the Cairox dual-flow units in the R-COVERY range. The interface
takes the form of a 5-inch touchscreen remote control, enabling intuitive browsing through the control and set-up
menus.

R-COVERY CONTROL has several communication protocols:

e Bacnet/IP
e Modbus RTU
e Modbus TCP/IP
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2 HARDWARE

The R-COVERY CONTROL system comprises various modules, described below.

2.1 BOARDA

Board A is the control system's main module.

oo g [===] OoooooQg OO0 o0oooOooao O oo oo
00 CcCOQl COCO00 QOOO0QO00 COQQ0
]
=
—
—
—
e |
H:DDGDGCOOD cooouoooglioooponco Qoog
! goooooooo oooooooon oooooooo ogoog
Here is a detailed view of the various connectors in the module.
power supply
(115... 230 VAC) 24 VAC
BB = T~ =M B 0 = = ~ ]
EC|ES EL ES EC EY EL BS Bh B
8|8 g2 SE g3 g2 gE 92 28 s
E|FE = £ = s £
Q o =] [=] [=] o i=}
Ve~ Voo IDIKVIDTHVZ| COM NOL | CO1 [ NO2 | CO2 NO3‘ 3‘ NO4 | CO4 05‘ N06|CC5 NO7 CCT‘ NOB|:CB NC9 | NOS COQ‘
T ] * PN
~N
! / / / // /m / /
4 ®
/
Ve / i \
K1 K2 a K4 K5 [ K7 K8 KS
|CAN||CAN ‘Al;\ ‘Bl;‘ |A?f| ‘BT;‘ | B ‘CND| I?V| ‘GND‘ CI3 | D14 ‘ DI& ‘ AIl | Al2 ‘ Al3 ‘ Al4 | M5‘ |GND| AIG ‘ AIT | Al8 | Alg ‘-’\IIU +6V | V8 | |t'\0]. AD2 i\33|l\04‘
: | -
Ethernet UsB . . ‘ | ‘ | |
part ‘ N ;
(X
ST
@ L o u
2o &~ o E
O o | O a 2 o 2
L = 22
5E |5 E e 5o
+0 + 0l + 0 = o > i .
= =z z = =4 ™~
o o <o = [ -
by
I L Il Il 11 ]
CAN  RS-A85 RS-485  INTRABUS
e port port port port
modem USB cable

4/73 R-COVERY CONTROL technical manual CAIROX

rev. 1.2 - 02/10/2024



CAIROX

Below is the input/output table for board A.

Digital input
DIHV1 Thermal overheating contact - Electric post-heating
DIHV2 Thermal overheating contact - Electric pre-heating

DI3 Boost or PIR contact
DI4 Wheel fault contact
DI5 ON/OFF or Override contact

Analogue input
All Condensate fault contact
Al2 Heat exchanger sensor (Tout2)
Al3 Room temp. sensor (Tr)
Al4 Water return sensor (Two)
AIS5 Water outflow sensor (Twi)
Al6 DCV sensor (co2, 0-10V, Rh%)
Al7 Load-shedding contact
Al8 DX unit defrosting contact
Al9 DX unit alarm contact
Al10 Fire alarm contact

Digital output*
DO1 Fresh air damper
D02 Exhaust air damper
DO3 Operating feedback
DO4 Alarm feedback
DO5 Post-heating 1 or pre-heating 2 pump control
DO6 Night ventilation
DO7 Pre-heating 1 or post-heating 2 pump control
DO8 DX unit summer/winter season
DO9 DX unit ON/OFF

Analogue output
AO1 Pre-heating 1 or Pre-heating 2 control (0-10V)
AO2 Post-heating 1 control
AO3 Exchanger control (bypass damper or wheel)
AO4 Post-heating 2 (0-10V) or recirculation casing fan

*The digital outputs are identified by the NO and CO terminals on the controller.
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2.2 BOARDC

The C boards are situated inside the unit, and are used for:

e Measuring filter clogging pressure
e Measuring CAV flow pressure

e Measuring VAV pressure

e Measuring certain temperatures
e Controlling the fans

e Motors fault feedback (if enabled)

These modules are connected to board A via the CAN bus protocol. Each C board is independently addressed by
means of a dip switch.

There are 3 references which are distinguished by the operating range of the CAV pressure transducer, which
varies according to the unit size:

e 600 Pa
e 1600 Pa
e 2500 Pa

Here are a few views:
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e Dip switch configuration

Dip switch Description
1 OFF - Supply side
2 ON - Modbus RTU end-of-line termination
2.2.2 BOARD C2 - return
e |nput/output table:
1 12 VDC +
2 12 VDC GND
3 CAN bus -
4 CAN bus +
5 Not used
% 6 GND
% 7 Return fan control - 0-10V
'_g 8 Motor operating feedback - TACHO/PTO
E 9 GND
= 10 Exhaust temperature sensor (Tin2)
11 GND
12 Fresh air temperature sensor (Toutl)
13 GND
14 Not used
15 Not used
o S1 Fresh air filter
g S2 Return PCO/VAV
a S3 Return CAV
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e Dip switch configuration

Dip switch Description
1 ON - return side
2 OFF - Modbus RTU end-of-line termination

Important note: to reset the transducers, the unit must be switched off and the tubes removed, then the button
behind the dip switches held down for ten seconds.

2.3 REMOTE CONTROL

The R-COVERY CONTROL 5" remote control is included with the unit.

VAN VAN
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Flow
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S
HISTORY PLANNING SYNOPTIC
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PARAMETERS
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5
:
S UsB
E port
10 7 . 1|
o
PE
PE
1 CAN bus +
2 CAN bus -
3 CAN bus GND
7 24 VAC /12-30 VDC +
8 Not used
9 Not used
10 24 VAC /12-30 VDC GND
PE Not used
PE Not used
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3 ARCHITECTURE
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4 PROTECTION

4.1 PRE-HEATING COIL 1ST STAGE ELECTRICAL PROTECTION

The coil only operates when an air flow is present. The unit waits for the fans to operate at a certain flow rate
before activating these coils

The electric coil is equipped with two smart thermostats connected in series:

e Thermostat that is reset automatically at + 50°C
e Thermostat that is reset manually at + 115°C

These thermostats are connected to input DIHV2, module A terminals 2 and 3.

If the thermostat is triggered, the device's remote control displays an alarm indicating that the electric coil is
overheating, and the ventilation is run at maximum speed, while the electric coil is switched off.

If the thermostat is reset, the alarm is automatically reset.

4.2 POST-HEATING COIL 1ST STAGE ELECTRICAL PROTECTION

The coil only operates when an air flow is present. The unit waits for the fans to operate at a certain flow rate
before activating these coils

The electric coil is equipped with two smart thermostats connected in series:

e Thermostat that is reset automatically at + 50°C
e Thermostat that is reset manually at + 115°C

These thermostats are connected to input DIHV1, board A terminals 1 and 3.

If the thermostat is triggered, the device's remote control displays an alarm indicating that the electric coil is
overheating, and the ventilation is run at maximum speed, while the electric coil is switched off.

If the thermostat is reset, the alarm is automatically reset.

4.3 POST-HEATING COIL 2ND STAGE ELECTRICAL PROTECTION

The coil only operates when there is an air flow - the coil's second stage is not equipped with a safety device. The
unit waits for a certain flow rate before activating the coils.

The 2nd pre-heating stage must have separate anti-overheating protection.

4.4 PLATE HEAT EXCHANGER FROST PROTECTION

If a pre-heating coil is present, it is activated at Tin2 < 5°C
The plate heat exchanger protection switches on if Tin2 <1°C:

e [fTint2 < 1°C then the bypass damper will open in 5% steps every 5 seconds until it is completely open.
e IfTin2 <-2.5°C then the ventilation speed is reduced to 30%.

e If Tin2 >-1°C then the ventilation speed returns to its pre-defrosting state.

e [fTint2 < 3°C then the bypass damper will close in 5% steps every 5 seconds until it is completely closed.
e The unit then returns to normal operating mode.

4.5 WATER COIL FROST PROTECTION

This protection is activated even if the unit is off or faulty.
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This protection is activated when the Toutl temperature <= 2°C, and the Tout2 temperature <= 5°C and one of
the following conditions is verified:

e Two<=7°C

e Tout3 <=6°Cand Two <=10°C
e Fault with the Two sensor

e Tout3 sensors fault

To exit this protection measure, the following conditions must be met:

e Two and Tout3 in normal operation
e Two>20°C
e Tout3>10°C

When the protection measure is activated, it carries out the following actions:

e Fully opens the water valves

e Starts up the water pump

e Switches off the fans

e Closer the fresh air and exhaust air dampers

4.6 CHANGEOVER COIL

If your unit is equipped with a changeover coil, the water in the coil must be tested to determine its state
(hot/cold). This test is carried out using the Twi water outflow sensor.

The unit performs this temperature test every 60 minutes. The first test is carried out after the unit has been
started up.

The test to determine the state takes 2 minutes:
Open the coil water valve to 30% then 60%.

e If Twi< 17 then cooling is activated, and heating deactivated.
e 17 <Twi< 27 — Indefinite state, the coil is deactivated
e Twi> 28 then heating is activated, and cooling deactivated

4.7 COLD WATERCOILIN COIL SECOND STAGE

The cold water coil on its own is only available as a 2nd stage coil, with a hot water or electric coil required in the
first stage.

If there is a hot water coil present, the frost protection of this cold coil will be managed via the first stage of the
hot coil, and will be used to provide frost protection for the coil second stage.

If there is an electric coil present, the Two sensor must be added to this coil and connected to module A. It will be
used for frost protection.

4.8 RECIRCULATION CASING FAN

A recirculation casing fan can be installed between the fresh air and the return air. Used for limiting the co2
concentration, or maintaining a fresh/return air temperature below a limit in summer or above a limit in winter.

The sensor can be activated and the type chosen via the Installer menu
e MANAGEMENT VIA CO2 SENSOR

The CO2 sensor must be installed in the return duct.
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If the CO2 concentration exceeds the set limit, the recirculation damper closes and the ventilation operates with
fresh air only, without recirculation.

When the concentration of CO2 is below a set limit, the recirculation casing fan servomotor opens the air damper
via a 0-10V signal.

The sensor setting ranges are:

o 350-2000 ppm for 0-2000 ppm sensors
o 350-1100 ppm for 0-1100 ppm sensors

e MANAGEMENT VIA FRESH AIR TEMPERATURE SENSOR
This feature uses the fresh air temperature sensor (Touri)

During the summer, if the fresh air temperature exceeds the limit set for summer, the recirculation function is
activated, so that the chosen temperature limit is not exceeded.

During the winter, if the new air temperature is below the set winter limit, with the temperature limited to the
summer limit.
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5 COMMISSIONING

5.1 CONTROLBOX

To connect the remote control, follow the steps below:

Open the electrical compartment

Insert the cable and connect it, on the right.
Maximise the separation between the power cables and the control cables in order to limit interference.
Fasten the remote on to the wall and close the box again.
Take care not to damage the cable insulation when fastening to a wall or another surface.

Connect the remote control to the user terminal block.

HMI terminal block (remote control)

o 24V (HMI)
o GND (HMI)
o GND (HMI)
o CAN+ (HMI)
o CAN-(HMI)
QDD Q0D DOV DD DDV DDDD | DDDDD
230 Vac " £S5 B555BEE 335BE88b3 BBEES
aaq
AC KT K2 K3 K& K5 K6 K7 K3 K9
—
—
| —
—
—
DC
- +
24Vdc ..
55339838 ESI83¥R3IR 383238 %F¢ §88E
S == = ‘ : \W 0
—FCO0O000® COOOODOOO| [POTOEDOS| (006®
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5.2 UNIT POWER SUPPLY —_—
Power is supplied to the unit by turning the isolator switch to position | (on). Once the isolator
switch has been activated, the control display lights up and the operating data are loaded. The
unit is now ready to start.

5.3 START-UP

When the unit is first started, an alarm and a fault will be present

o RTC alarm: This alarm disables the unit. To remove it and activate the unit, simply update the date and
time (see dedicated section)

o Filter calibration fault: This alarm does not disable the unit. To remove this fault, simply calibrate the filter
(see dedicated section)

There are 1 alarms
touch here to over

A

There are 1 warnings

& Temperature ¥ Flow

21.0 350

©C m3/h

78
&
BOOST

® 03/04/2024

] il

HISTCRY PLANNING SYNOPTIC PARAMETERS

Click on the button at the bottom of the screen to switch the unit on. The start-up procedure takes approximately
one minute, while the fresh air/exhaust air dampers open, before the fans are activated.

ON/OFF button colour code:

e Blue = summer mode — cooling
e Red = winter mode — heating
e Grey = unit off
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5.4 MAIN SCREEN

There are 1 alarms
t

§ Temperature

03/04/2024
(o] 8 =
HISTORY PLANNING SYNOPTIC PARAMETERS
1 2 3 4 5
1 Access the alarms/faults history menu
2 Access the Schedule menu
3 Screen on/off
4 Access the Block Diagram menu
5 Access the Parameters menu
6 Date
7 Activate/deactivate screen lock
8 Activate/deactivate boost lock
9 Time
10 Temperature setpoint
11 Information message (schedule active, boost timer, special mode active)
12 Fault — press to display the active fault(s)
13 Alarm — press to display the active fault(s)
14 Ventilation setpoint
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5.5 BLOCK DIAGRAM MENU

This screen indicates the status of the unit's various components and the value of the Sensors/
probes/transducers.

R-COVERY XC EH - 500

50Pa
SUPPLY - % o % RETURN
<4+

— oo FILTER colL FILTER
—o—

30Pa 0% 30Pa

1 Tout 1 — Fresh air temperature

2 Fresh air damper (open position)

3 Exhaust air damper (open position)
4 C2 S1 — Fresh air filter clogging

5 Pre-heating coil 2 status

6 Return fan speed (%)

7 C2 S3 - Return flow rate (m3/h)

8 Tin 2 — Exhaust air temperature

9 Bypass status (0% of flow passing into the exchanger)
10 Supply fan speed (%)

11 C1 S3 - Return flow rate (m3/h)

12 Tout 2 — Air temperature after exchanger
13 DCV sensor value

14 Post-heating coil status

15 C1 S1 — Return air filter clogging
16 Post-heating coil 2 status

17 Tout 3 — Supply air temperature
18 C1 S2 — Supply network pressure
19 Troom — Room air temperature

20 C2 S2 — Exhaust network pressure
21 Tin 1 — Return air temperature

22 Unit model

If you add a coil (post or pre-heating), a room temperature sensor or a CO2 sensor via the dedicated menus, the
block diagram will adapt and update automatically.
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5.6 VENTILATION SETPOINT SETTING

& Temperature

21.0

°C

78
&
BOOST

® 03/04/2024

] 8

HISTCRY PLANNING SYNOPTIC PARAMETERS

The flow rate/pressure/speed setpoint can be adjusted by pressing the up and down arrows.

This setpoint can also be changed more precisely from the Operating Mode menu.

NB: DCV and VAV operating modes do not allow this setpoint change.

5.7 TEMPERATURE SETPOINT SETTING

& Temperat ire

21.0

°C

~
e,

BOOST

® 03/04/2024

L] iCl

HISTCRY PLANNING SYNOPTIC PARAMETERS

The temperature setpoint can be adjusted by pressing the up and down arrows.

This setpoint can also be changed from the Temperature sensor menu.
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5.8 ALARMS HISTORY
HISTORY

ALO7 - Electric heaters 1 thermal alarm

03/04/2024 08:46 - Oh:10min

WAO4 - Filter calibration not performed or failed
03/04/2024 08:29 - Oh:0min

WAO4 - Filter calibration not performed or failed

03/04/2024 08:28 - Oh:5min

This menu logs up to 20 alarms. When the history is full and an alarm (or fault) occurs, the oldest alarm is
overwritten. The history can be erased (see dedicated section).
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5.9 TIME PROGRAMMING MENU
e SETTING THE SCHEDULE

SETTINGS

Enable Scheduler

Enable OnOff By Scheduler

OFF ON

Offset Return Flow in TimeBands

.Omafh

o 1-Schedule activation: When the schedule is activated, an information message appears on the
dashboard.

§ Temperature -~ & Flow

PLANNING ACTIVE 4 5 O
wednesday - Jolly

m3/h

-
Fe)

BOOST

03/04/2024

] 8

HISTORY PLANNING SYNOPTIC PARAMETERS

= If no period is active: Day — Jolly. This term means that the Dashboard setpoints are
applied.
= |f a period is active: Day — Period X

o 2 -Schedule activation ON/OFF: Enables the unit to be switched off during holiday slots/periods.
o 3 —Offset schedule flows: Used to offset the return flow. This offset affects all the periods.
= Example of positive pressure: If the period flow rate setpoint = 1000 m3/h — Offset = -300
m3/h — then the return flow rate will be 700 m3/h
= Example of negative pressure: If the period flow rate setpoint = 1000 m3/h — Offset =
+300 m3/h —then the return flow rate will be 1300 m3/h
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e  WEEKLY
o Thisis the general view of the weekly schedule.

OVERVIEW A (X

9:00 12:00 15:00 18:00 21:00 24:00
monday
tuesday
wednesday
thursday
friday
saturday

sunday

HOLIDAYS

o Simply click on the bar of a day to add/delete a slot

monday A (X

12:00 15:00 18:00 21:00 24:00

00:00 - 07:00 07:00 - 12:00 X 12:00 - 14:00 X
24.0°C 24.0°C 24.0°C

20.0°C 20.0°C 20.0°C

300m3/h 650m3/h 300m3/h

14:00 - 18:00 18:00 - 20:00 20:00 - 23:59

24.0°C X 24.0°C X 24.0°C X
20.0°C 20.0°C 20.0°C

B850m3/h 650m3/h 300m3/h

Copy From Yesterday

To delete a time period, simply press the cross

Up to 6 time slots per day.

Simply press on a period to change it.

You can also copy periods from the previous day by pressing "Copy yesterday"
To add a period, click on "New period", and the page below will open

0O O O O O

monday - F1
® Start ® Stop

00:00 < 07:00

¥ Cooling § Heating % Flow

24.0°C > < 20.0°C > < 300m3/h | >

22/73 R-COVERY CONTROL technical manual CAIROX rev. 1.2 - 02/10/2024



CAIROX

o Start by configuring the stop time for the first period, as the start time cannot be later than the

stop time.

o The flow rate can only be configured if the unit is in CAV operating mode

e HOLIDAYS

o Thisis the general view of the holidays schedule

<

1 2 3 4 5
O & @&

@ 01/0100:00
™ 13/01 00:00
* OFF

© 27/07 00:00
™ 01/09 00:00
* OFF

X

HOLIDAYS

6 7

13/02 00:00 @ 26/04 00:00 X

) 20/03 00:00 @ 27/05 00:00

OFF 26.0°C 18.0°C
¥ 600m3/h

13/12 00:00

¢y 31/12 00:00

OFF

Add Time Bands
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o Same principle as the weekly schedule, with the added concept of a date. Start with the slot closest to
the 1st of January

HOLIDAYS - F1

@ Start @ Stop
00:00 > < 00:00

01/01 > < 13/01

§ Cooling § Heating % Flow

26.0°C > < 18.0°C > < | 600m3/h [ >

e SPECIAL
o A one-off event that will only be active once. Unlike holiday slots, this one will not be renewed
every year, since the year is incorporated.

PARTY

@ Start @ Stop
08:48 > < 09:48

< ) 03/04/24 | > < ) 03/04/24 [ >

4 Cooling § Heating 4 Flow

26.0°C > < 18.0°C I < 600m?3/h
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5.10 PARAMETERS MENU

5.10.1 COMMISSIONING MENU
e Operating mode

HOW IT WORKS
Mode
Manual CAV VAV PCO

Fans manual setpoint

o

Supply constant flow setpoint

.450m3!h

This menu gives you the option of setting five unit ventilation operating modes:

o Manual: The ventilation operates according to a fan speed setpoint in %.

o DCV: The ventilation operates according to an air quality sensor, eg: CO, RH, VOC (0-10V control
signal).

o CAV: The ventilation operates according to the flow rate setpoint in m3/h (constant flow rate).

o VAV: The unit operates at constant pressure by determining its maximum operating point, which
can be modified via the fan calibration menu (Variable Air Volume). The installation must have VAV
dampers, and a fan calibration procedure must be performed.

o PCO: The unit operates at constant pressure, so the setpoint can be changed directly via the
Dashboard.
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e DCV
This menu is only available/displayed if DCV operating mode is selected.

o Linear

DCV PROBE
MinValue AirQuality

o

MaxValue AirQuality

.‘IOOOppm

DCV regulation type
Threshold

The ventilation speed is proportional to the DCV sensor scale.
The min/max IAQ values are used to characterise the sensor so that it can be displayed on the block diagram,
using the Voltage/ppm ratio.
Example of operation:
o MinlAQvalue =0V =0 ppm
Max IAQ value = 10V = 2000 ppm
If sensor output value = 5V then ventilation speed = 50%, block diagram display = 1000 ppm
If sensor output value = 1V then ventilation speed = 20% (min. speed), block diagram display = 200 ppm
If sensor output value = 10V then ventilation speed = 100%, block diagram display = 2000 ppm

o O O O
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o Threshold

DCV PROBE
DCV regulation type
Threshold

DCV setpoint

. 500ppm

DCV dead zone

. 300ppm

DCV inc/dec speed percentage

.'I.OO%

DCV inc/dec speed time

o 1-DCV setpoint: If the sensor is equal to this value + neutral band/2, then the ventilation
speed will increase. If the sensor is equal to this value — neutral band/2 then the ventilation
speed will decrease.

o 2 —DCV neutral band: If the sensor value is between setpoint + neutral band/2 and setpoint —
neutral band/2, then the ventilation speed remains stable.

o 3 —DCV speed increase/decrease time: If the sensor value is not between setpoint + neutral
band/2 and setpoint — neutral band/2, then the ventilation speed will increase by X % every X
seconds.

o 4 -DCV speed increase/decrease: If the sensor value is not between setpoint + neutral
band/2 and setpoint — neutral band/2, then the ventilation speed will increase by X % every X
seconds.
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Temperature sensor

TEMPERATURE SENSOR
RegulationProbe

supply room return

Summer/winter mode

Cooling Heating Automatic

Winter setpoint (Heating)

21.0°C.

1 — Reference sensor: The reference sensor for temperature control can be changed. If you want
to use information from a CMS/BMS system (BACnet or Modbus), then see the documentation
associated with the various protocols. The room temperature sensor is not supplied and must

therefore be connected (see Accessories connection)

2 - Summer/winter mode: If you have a cooling coil and a heating coil or a changeover coil, you
can change the season manually by selecting Cooling (summer) or Heating (winter). You can also

let the control system manage the changeover by selecting Automatic

3 — Temperature setpoint: Same setpoint as displayed on the Dashboard. This setpoint changes

according to the season.
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e Supply air temperature limit

BLOW LIMIT
Mode

MinTemp FanLimitation

.10.0°C

MaxTemp FanLimitation

.40.0°C

Diff FanLimitation

@~

If this mode is activated and the temperature reaches a certain level, the fan speed is gradually reduced until it
reaches its min. speed (20%).

Example of operation:

- Supply air temperature low:

o Fan speed reduction activated when supply air temperature = Min. temp. — diff.

o Fan speed reduction deactivated when supply air temperature = Min. temp. + diff.
- Supply air temperature high:

o Fan speed reduction activated when supply air temperature = Max. temp. + diff.

o Fan speed reduction deactivated when supply air temperature = Max. temp. - diff.
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e Flows offset

FLOW SHIFT

Return constant flow setpoint

400m3fh.

Used to offset the return flow.

o Example of overpressure: If flow rate setpoint = 1000 m3/h — Offset = -400 m3/h — then

the return flow rate will be 600 m3/h
o Example of negative pressure: If flow rate setpoint = 1000 m3/h — Offset = +400 m3/h —

then the return flow rate will be 1400 m3/h

e Password

PASSWORD

User Password

L L

A user password can be added.

This password will restrict access to:
o The add/delete time program function
o Parameters menu
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5.10.2 COMMUNICATION MENU
To access the menu, use the code: 1717

COMMUNICATION

NETWORK BACNET MODBUS

e Networks

NETWORK
IP Address
192.168.000.002

Subnet Mask
255.255.255.000

Gateway

192.168.000.001

In this menu, you can modify the PLC's IP parameters.
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e BACnet

BACNET

Bacnet IP device instance

Bacnet IP port number

BBMD IP Address
25525152 55,2083

BBMD port number

BBMD time to live

In this menu, you can modify the controller's BACnet/IP parameters.
For more information, please refer to the BACnet/IP documentation.

e Modbus

MODBUS
Address

@
Baudrate

19200 28800

Parity
Odd

Stop bits

1 Stop Bit 2 Stop Bits

In this menu, you can modify the controller's Modbus parameters.
For more information, please refer to the Modbus documentation.
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5.10.3 MENU INSTALLER
To access the menu, use the code: 1717.

INSTALLER

ACCESSORIES PREHEATING COILS POSTHEATING COILS

NIGHT OVERVENTILATION SCREEN BLOCKING PASSWORD

e Accessories
o Boost

ACCESSORIES

Booster time
.Bmin

Supply fan speed with booster active

‘IO0.00%.

Return fan speed with booster active

’IO0.00%.

Booster or PIR

Boost

Booster DI Mode

Activate leading edge mode via an NO (normally open)/NC (normally closed) digital input, or via the Dashboard by

€
pressing this button . When this mode is active, the ventilation speed setpoints above (return/supply) are
applied.
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o PIR

ACCESSORIES
Booster or PIR

Boost

PIR DI Mode
NO NC

Fan speed if PIR function is active

70.00%.
PIR function post-ventilation time

. 4Amin

Leading edge mode activated via an NO (normally open) or NC (normally closed) digital input. Timer activated on
trailing edge. This mode is often linked to a presence detector, and the timer can be used to extend the detector's
activation for example.

o Override

ACCESSORIES
Override / ON-OFF

Override

Override DI Mode

Qverride summer setpoint

26.0"0.

Override winter setpoint

2‘I.O°C.

Override return flow setpoint

500m3/h.

Override supply flow setpoint

500m3/h.

Leading edge mode activated via an NO (normally open) or NC (normally closed) digital input. When this mode is
active, all the setpoints above (return/supply flow rate and summer/winter temperature) are applied.
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o External ON/OFF

ACCESSORIES
Override / ON-OFF

Override

ON-OFF DI Mode

Used to switch the unit on/off via an external normally closed (NC) or normally open (NO) contact.

o Condensate alarm

ACCESSORIES
Condensate Alarm DI Mode

NO

The purpose of this mode is to be linked to a contact float installed in the condensate tray siphon, if the float
reaches a certain level then the contact closes and the condensate alarm is activated. When the alarm is active,
the unit is switched off.

o Load shedding

ACCESSORIES
Shedding DI Mode
NONE NO NC

Heaters block type with load shedding active

NONE WE Post Pre

Used to deactivate one or more coils via an external contact, in order to prevent saturation of the electrical
network and limit energy consumption at a certain time.

Load shedding options:

- Main: post-heating coil 1

- Post: All the post-heating coils

- Pre: All the pre-heating coils. NB: The heat exchanger defrosting efficiency may be lower if the pre-
heating coil is deactivated, frost risk.

- All: All the electric coils
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o Fire

ACCESSORIES
Fire/Smoke Alarm DI Mode
NO

Firefsmoke alarm type

Unit OFF Fan Forced Marche A La Mort

Supply fan speed in fire alarm

100.00% .

Return fan speed in fire alarm

100.00% .

o Unit OFF: When fire mode is active, the unit is switched off

o Forced fan: When fire mode is active, the fans are switched to the speed entered in the supply
and return ventilation speed parameters in fire mode

o Runto fail: When fire mode is active, the fan speed is 100%
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e Pre-heating coil

You can add a pre-heating coil (electric or hot water). If you do this, the fresh air sensor must be moved (see
accessories connection section) so that the value is not affected by the coil heating.

o Water

PREHEATING COILS

Pre-heating second coil type

Water Heater

Preheater coil 2 Pump Mode

NO

For coil frost protection management, a water temperature sensor (Two) must be added to the return water tube
(see accessories connection section).

o Electric

PREHEATING COILS

Pre-heating second coil type

NONE Water Heater

Preheater coil 2 Heater Thermic Mode

NONE NO NC

For wiring, see the dedicated section (accessories connection). You can add a fault feedback from the coil to the
DIHV2/COM terminals. This fault feedback must have a 230V supply.
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e Post-heating coil

You have the option of adding a post-heating coil (electric/hot water/cold water or changeover). If you do this,
the supply air sensor must be moved (see accessory connections section) to ensure consistent system operation.

o Water
POSTHEATING COILS

Second coil type

Water Heater

Second coil mode

Hot

Postheater coil 2 Pump Mode

NO

o Cooling/Heating: For coil frost protection management, a water temperature sensor (Two) must
be added to the return water tube (see accessories connection section).

o Changeover: For coil frost protection management, a water temperature sensor (Two) must be
added to the return water tube, and another (Twi) on the inlet tube for season management (see
accessories connection section).
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POSTHEATING COILS

Second coil type

Water Heater

Second coil mode

Hot

Postheater coil 2 DX Thermic Mode

NONE NO

Postheater coil 2 DX Defrost
NO

Postheater coil 2 DX Summer/Winter

NONE NO

Postheater coil 2 DX OnfOff
NO

For more information, please refer to the DX documentation.

o Electric

POSTHEATING COILS

Second coil type

Water Heater

For wiring, see the dedicated section (accessories connection).
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e Night ventilation

NIGHT OVERVENTILATION
Mode

Starting date
15/03

Ending date
15/09

Starting hour
22:00

Ending hour
06:00

Night over-ventilation speed

100.00%.

Min outdoor temperature for starting

12.0°C.

Actual setpoint differential for starting

.2.0°C

Exhaust temperature setpoint for starting

Q-

Qutdoor temperature setpoint for ending

.12.0°C

1 — Mode: Activate/deactivate mode
2/3 — Start/end date: Mode activation authorisation period
4/5 — Start/end time: Mode activation authorisation slot
6 — Night ventilation speed: Fan speed setpoint when this mode is active.
7/8/9/10:
= Activate: The mode will be activated when the fresh air temperature is above the value of
parameter 7 and below the temperature setpoint minus parameter 8. The return air
temperature must be above parameter 9.
= Deactivate: The mode will be deactivated if the return air temperature is below
parameter 9. The fresh air temperature is below parameter 10 and the return air
temperature is above the current setpoint minus parameter 8.

o O O O O
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e Screen lock

SCREEN BLOCKING

Lock/Unlock

o

It is possible to disable any action on the screen by activating this mode. The password can be changed. The mode
is deactivated whenever there is a power cut. Once the mode is activated, you can lock/unlock via the dashboard
by pressing this button

e Password

PASSWORD

User Password

Maintenance Password

.1717

Installer Password

@

You can change various passwords for different profiles. Lost passwords can be retrieved via Modbus/BACnet (see
dedicated documentation).
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5.10.4 MAINTENANCE MENU
To access the menu, use the code: 1616

COILS PID

FAN CALIBRATION

DATALOG

e Simulation

MAINTENANCE

SIMULATION

FILTER
CALIBRATION

PASSWORD

PARAMETERS SAVE
AND RESTORE

OVERVIEW COUNTERS

This is used to simulate any system input/output. When one of the simulation menus is active, a fault is displayed
on the dashboard. The mode is deactivated whenever the unit is powered off, otherwise it remains active unless

manually deactivated.

PROBES

SIMULATION
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SIMULATION

o Sensors

SIMULATION

Enable OFF Enable

Supply temperature 19.0 °C Supply temperature

Supply temperature 2 disab. °C

Supply temperature 2

Room temperature disab. °C Room temperature

Exhaust temperature 7.9 °C Exhaust temperature

Outdoor temperature -1.7/°C Outdoor temperature

Return temperature 2.8 °C Return temperature

Exchanger temperature 22.8/°C Exchanger temperature

For the sensors, it is possible to simulate their value independently. If this mode is activated, only the value of the
simulated sensor will be affected; the others remain in normal operation (actual value). The simulated sensor
value is coloured red, as can be seen above.

o AO/DO/DI

SIMULATION SIMULATION

Enable

CbS Supply fan Enable

CbR Return fan D101 Thermal heaters 1 (NC)
AOQO01 Not Configured DIO2 Not Configured

AO02 Electric heaters 1 DIO3 Not Configured

AO03 Heat exchanger/Bypass DI04 Not Configured

AO04 Not Configured DIOS Not Configured
AO05 Not Configured

Unlike the sensor simulation menu, AO/DO/DI cannot be simulated independently. If simulation is activated, then
all the menu inputs/outputs will adopt the entered value (1).
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LAST MAINTENANCE RESET ALARM HISTORY RESET DATALOG

o Last maintenance

LAST MAINTENANCE LAST MAINTENANCE

01/01/2008 00:00 03/04/2024 09:53

UPDATE UPDATE

This menu shows the date of the last maintenance/operation carried out on the unit. Press UPD to update the last
operation date.

o Erase alarm history

RESET ALARM HISTORY RESET ALARM HISTORY

Press RESET to delete the alarms history.
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e Back up and restore parameters

PARAMETERS SAVE AND RESTORE

RESET TO DEFAULT RESET TO INSTALLER

SAVE TO USB RESTORE FROM USB

o Erase fault

DO NOT USE. If used, contact the After-Sales Service
o Eraseinstaller parameters

DO NOT USE. If used, contact the After-Sales Service

o Back up via USB

PARAMETERS SAVE AND RESTORE

SAVE TO USB

Use to save an image of the software. Contact the After-Sales service.
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o Reload via USB

PARAMETERS SAVE AND RESTORE

RESTCRE FROM USB

Use to reload the software. Contact the After-Sales service.
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For use in VAV mode, it is essential to determine the maximum pressure drops in the supply and return networks,
as well as the unit's maximum flow rate.

e Fan calibration

After pressing the start button, calibration takes 6 minutes. Do not disconnect the unit, and wait for calibration to
finish automatically. During calibration, the unit determines the maximum pressure drop, as well as the individual
maximum flow rates.

Calibration will only work if the distribution network is fully completed and the various dampers are 100% open.
During calibration, the night ventilation digital output will close. If the various dampers in the network are
connected to it, there will be an initial 1-minute wait while these dampers open completely before the fan speed
is increased to 100%.

FAN CALIBRATION FAN CALIBRATION

Calibration Status

OFF Calibration Time Damper

VAV supply setpoint 55

600Pa Calibration Status

Supply pressure maximum setpoint Damper wait

600Pa

FAN CALIBRATION FAN CALIBRATION

VAV return differential setpoint VAV return differential setpoint
[ I8 [ I

Return pressure maximum setpoint Return pressure maximum setpoint

soro@) soro @)

Return flow maximum setpoint Return flow maximum setpoint

1000m3m. 1000m3lh.

CONFIRM ,,-""\“\, CONFIRM

It is possible to readjust the parameters (max. pressure / max. flow rate) once the calibration is complete (before
pressing the finish button), in order to adapt the unit perfectly to the network. The setpoint will then be the max.
pressure determined during this calibration.

47/73 R-COVERY CONTROL technical manual CAIROX rev. 1.2 - 02/10/2024



CAIROX

e Filters calibration

Whenever the unit is first started a filter calibration fault is present. This does not disable starting, but it is
essential for managing filter clogging.

To determine the filter clogging, we first need to know the filters' pressure drop when new and at different flow
rates, divided into 12 steps of 30 seconds each, for a total of 6 minutes. This procedure must be carried out
whenever the filter is commissioned or replaced.

FILTER CALIBRATION FILTER CALIBRATION
Calibration Status Calibration RUNNING
OFF Step 112 - 22 s

Supply pressure Supply pressure

30Pa 30Pa

Return pressure Return pressure

30Pa 30Pa

FILTER CALIBRATION
Calibration Status

Finished

Supply pressure
30Pa

Return pressure

30Pa

CONFIRM
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e QOverview

Shows the status of each of the system inputs/outputs

OVERVIEW

PROBES

o Sensors

PROBES
Supply temperature 20.0 °C
Supply temperature 2 disab. °C
Room temperature disab. °C
Exhaust temperature 20.0 °C
Outdoor temperature 20.0 °C
Return temperature 20.0 °C

Exchanger temperature 20.0 °C

Adiabatic temperature disab. °C

o Al/DI/AO/DO

Same principle as for sensors
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e Counters

COUNTERS

SupplyFan Hours

ReturnFan Hours

Coil 1 Heaters1 Hours

Counts the operating time of the unit's main components (coil/fans/pumps). You need to multiply the value by 10
to get the actual value, hence the "10h" note.

e Password

PASSWORD

User Password
@

Maintenance Password

.1717

You can change various passwords for different profiles. Lost passwords can be retrieved via Modbus/BACnet (see
dedicated documentation).
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5.10.5 GENERAL MENU

GENERAL

LANGUAGE DATE & TIME BRIGHTNESS

VARIOUS

e Languages

LANGUAGE

English Italiano Frangais

This is where you can change the language of the remote control. It takes a little while for the action to be applied
(5-8 seconds).
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e Date and time

EDIT - DATE & TIME

e Miscellaneous

VARIOUS

Timeout Page

.10min
.‘ISmin

Screensaver

Timeout Password

o

o 1-Timeout page: Every X minutes without action on the remote control, it will return to the
previous page.
o 2 -Standby screen: Every X minutes without action on the remote control, it will switch to

standby mode.
o 3 —Password delay: Every X seconds you will have to re-enter the password to access the various

menus.
o 4 —Buzzer: If this setting is activated, a buzz will be emitted whenever you press the remote

control.
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e Info

INFO A

Interface: 1175.AA.99.41(01-26) [04/12/23{MT:0:1-C:P}
Application: 1185.AA.01.01 [14/03/24 16:50] - 972.02.04.04

C1 Board: 1178.AA.02.00
C2 Board: 1178.AA.02.00

MAC Address: 240:215:175:176:155:220

VALID WARRANTY

X

This is where you will find the firmware/software version of the various control system components.

6 FUNCTION PRIORITY

Below is the function priority ranking, when they are activated:

e 1—Fire

e 2-BMSON/OFF

e 3 —External contact ON/OFF

e 4 —Free cooling/Free heating

e 5 —External contact/screen boost
e 6—Time programming

e 7-PIR

e 8—Override
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7 FAULT DIAGNOSTIC AND REPAIR

Below is a list of all the alarms managed by the control system.

The listing order is the same as that in which the alarms appear when active. Active alarms can be viewed even

when the machine is switched off.

The table below lists the alarms displayed by the R-COVERY CONTROL system.

No. Fault description | Unit status Probable cause Solution/explanation
ALO1 Supply air fan Unit off Fan overheating or fan Determine the cause of the overheating or
fault thermal contact fault replace the fan
Check board C1
ALO2 Return air fan Unit off Fan overheating or fan Determine the cause of the overheating or
fault thermal contact fault replace the fan
Check board C2
ALO5 Stage 1 pre- Unit off Pre-heating coil 1 overheating | Determine the cause of pre-heating coil 1
heating overheating
overheating
ALO6 Stage 2 pre- Unit off Pre-heating coil 2 overheating | Determine the cause of pre-heating coil 2
heating overheating
overheating
ALO7 Post-heating 1 Unit off Heating coil 1 overheating Determine the cause of post-heating coil 1
automatic overheating
overheating Check the coil safety
Check the supply air temperature
ALOS8 Post-heating 2 Unit off Heating coil 2 overheating Determine the cause of post-heating coil 1
automatic overheating
overheating Check the coil safety
Check the supply air temperature
ALO9 Post-heating 1 Fan 100% Heating coil 1 overheating Determine the cause of post-heating coil 1
automatic overheating
overheating Check the coil safety
Check the supply air temperature
AL10 Post-heating 2 Fan 100% Heating coil 1 overheating Determine the cause of post-heating coil 2
automatic overheating
overheating Check the coil safety
Check the supply air temperature
AL12 External unit fault Check the alarm on the external unit
AL13 Reduced supply Unit "Switched off by alarm" Check pressure tube on board C1
flow rate Check the fan, if it is operational
Check the air flow rate
AL14 Reduced return Unit "Switched off by alarm" Check pressure tube on board C2
flow rate Check the fan, if it is operational
Check the air flow rate
AL15 Supply air filter Filter clogged Check the status of the supply air filter, and
clogging change it if applicable
AL16 Return filter Filter clogged Check the status of the return air filter, and
clogging change it if applicable
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No. Fault description | Unit status Probable cause Solution/explanation

AL17 Supply Sensor out of order Check the supply air sensor
temperature Replace supply air sensor 1
sensor fault Check board C1

AL19 Room Sensor out of order Check the room temperature sensor
temperature Replace the room temperature sensor
sensor fault

AL20 Return Sensor out of order Check the return sensor
temperature Replace the return sensor
sensor fault

AL21 Fault on Sensor out of order Check the sensor after the heat exchanger
temperature Replace the sensor after the heat
sensor after heat exchanger
exchanger

AL22 Fault on exhaust Sensor out of order Check the exhaust sensor
temperature Replace the exhaust sensor
sensor

AL23 Fault on recovery Sensor out of order Check the sensor after the heat exchanger
temperature Replace the sensor after the heat
sensor exchanger

AL24 Fault with Sensor out of order Check the sensor before the adiabatic
temperature module
sensor before ADB Replace the sensor after the heat
module exchanger

AL25 Fault on CMS CMS incorrectly connected Check that the frames are correctly
temperature communicated.
sensor

AL26 Fault on water Sensor out of order Check the Twi sensor
inlet temperature Replace the Twi sensor
sensor

AL27 Fault on water Sensor out of order Check the Two sensor
outlet Replace the Two sensor
temperature
sensor

AL29 Fault on outdoor Check the fresh air sensor
temperature Replace the fresh air sensor
sensor Check board C2

AL30 Fault on post- Sensor out of order Check supply air sensor 1
heating Replace supply air sensor 1
temperature
sensor

AL31 Fault on DX Sensor out of order Check the DX defrosting sensor
defrosting Replace the DX defrosting sensor
temperature
sensor.

AL37 Fault on the VAV sensor out of order Check the board C1 VAV sensor

supply air VAV
sensor

Change board C1

55/73 R-COVERY CONTROL technical manual

CAIROX

rev. 1.2 - 02/10/2024




CAIROX

No. Fault description | Unit status Probable cause Solution/explanation
AL38 Fault on the VAV sensor out of order Check the board C2 VAV sensor
return air VAV Change board C2
sensor
AL39 Fault on the Filter sensor out of order Check the board C1 filter sensor
supply air filter Change board C1
sensor
AL40 Fault on the Filter sensor out of order Check the board C2 filter sensor
return air filter Change board C2
sensor
AL42 DCV sensor fault DCV sensor out of order Change the sensor
AL44 Stage 1 frost Check the water sensor temperature
protection Check the status of POSTHEATER 1
AL45 Stage 2 frost Check the water sensor temperature
protection Check the status of POSTHEATER 2
AL49 Fire/Smoke FIRE mode activation Check that FIRE mode has been activated
AL52 Internal clock Check the date and time
faulty or
disconnected
AL53 Supply air Check the temperature
temperature
AL54 Supply air Check the temperature
temperature high
AL55 Condensate float Check the condition of the unit's
condensates
AL67 Supply air fan Check the operating times in the
operating times maintenance menu
Perform maintenance on the supply air fan
AL68 Return air fan Check the operating times in the
operating times maintenance menu
Perform maintenance on the return air fan
AL69 Single-stage pump Check the operating times in the
operating times maintenance menu
Perform maintenance on the single-stage
pump
AL70 Two-stage pump Check the operating times in the
operating times maintenance menu
Perform maintenance on the two-stage
pump
AL71 Single-stage pre- Check the operating times in the
heating pump maintenance menu
operating times Perform maintenance on the single-stage
pre-heating pump
AL72 Two-stage pre- Check the operating times in the
heating pump maintenance menu
operating times Perform maintenance on the two-stage
pre-heating pump
AL73 DX module Check the operating times in the

operating times

maintenance menu
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No. Fault description Unit status Probable cause Solution/explanation
Perform maintenance on the DX module
Incorrect
AL77 configuration of Check board C1
the supply air fan
Incorrect
AL78 configuration of Check board C2
the return air fan
AL79 Supply air CAV Check board C1
sensor damaged Change board C1
Return air CAV Check board C2
AL8O
sensor damaged Change board C2
Water inlet Unit off
AL81 ! ! Check the water temperature
temperature low
Water outlet Unit off
AL82 Check the water temperature
temperature low
Exhaust air
AL83 Check the air temperature
temperature low
Fresh air
AL84 Check the air temperature
temperature low
. Reverse the air tubes between the + and
Supply air
AL85 negative pressure the -
valie P Check that the pressure tables have been
installed correctly
. Reverse the air tubes between the + and
Supply air the —
AL86 negative CAV
valgue v Check that the pressure tables have been
installed correctly
. Reverse the air tubes between the + and
Supply air the —
AL87 negative VAV
valie Check that the pressure tables have been
installed correctly
. Reverse the air tubes between the + and
Return air the —
AL88 negative pressure
valie P Check that the pressure tables have been
installed correctly
. Reverse the air tubes between the + and
Return air the —
AL89 negative CAV
valie Check that the pressure tables have been
installed correctly
. Reverse the air tubes between the + and
Return air the —
AL90 negative VAV
valie Check that the pressure tables have been

installed correctly
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8 ACCESSORIES CONNECTION

8.1 CMS/BMS

Modbus RTU

BACnet/IP and Modbus TCP/IP
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8.2 ROOM TEMP. SENSOR
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8.3 DCV SENSOR
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8.4 SUPPLY SENSOR (POST-HEATING 2)

]

mmmmmm

uuuuuuuuu

ofo[o]s[s[s][o]o]s]s]s]o]s]s]e
T

croRlaTs oo sen

QE

Return duct

_.
Supply duct %

Fresh air duct

Exhaust duct

Tout1

}% Board C Board C j‘
c2 ¢t
r \\
[ofefolelelolelolo ofele[s ] (| <=
Ve T UV W s - VAVAV Y \[
\ \. /" B \ AN \
) 7oA E e % )
V4 Q N\
A /A {Q\é N\ \\\ AN \‘-\
) |4V N\ \\ N )
4 / A N R [
\ / /// /// \\\ \\\\\\\ \
\ NN \
| A/ / \ NN |
./ S /2N ) = ~ )
/ 9 /' \‘//, ~
i e 5 |
k \\\ / “/ | '\\‘ 4’ y
o % / L S 1 ﬁ T ovt
oy | k / rES
N / .
Return Fan L u| \\ / Jk /)
g \\ / Supply Fan

61/73 R-COVERY CONTROL technical manual

CAIROX

rev. 1.2 - 02/10/2024



CAIROX

8.6 AIRDAMPER

To enable any type of servomotor to be used, the contact is not connected to the power supply (potential-free)

This makes it possible to use servomotors with different voltages.

For example: Connect one phase to terminals NO1 (fresh air) and NO2 (exhaust air), connect the dampers to
terminals CO1 and CO2, and connect a neutral to the dampers

zZ2
2]

62/73 R-COVERY CONTROL technical manual

QDD QDD QCDDDD | DCODDDLDDD DDLDDD

Voo =55 5588838 SS8888ss 883383

230Vac %%D =0 =0=0 =0=0=0=0 =0 ==0

K1 K2 K3 Ké Ko K& K7 K8 K9
—
[ —]
—
| —
[ —]

TExaaxy D= Qv oramee SecoeSa sas33

SSEZxIRedY ‘%535?.&:23:2”%:2&3:2"‘2‘-2‘ ‘3333‘

"=.'“\ || ] 1T 1T T ] \®_®— 11— | |
ETo00089® ‘@@@@@@@@@H@@ ®®®®‘ ‘@@@@‘
CAIROX rev. 1.2 - 02/10/2024



CAIROX

8.7 PRE-HEATING COIL 2

e Electric
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e Hot water

o Coil control
o Coil pump control (in case of water coil)
o Water inlet sensor
o Water return sensor (in case of C/O coil)
N
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8.8 POST-HEATING COIL 2
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8.9 EXTERNAL CONTROL-INPUT
e BoostorPIR—1.1: NO—-1.2: NC
e External ON/OFF or Override —2.1: NO—2.2: NC
e Condensate alarm—3.1: NO—-3.2: NC
e Load shedding—4.1: NO—-4.2: NC
e Fire—5.1: NO-5.2: NC
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8.10 EXTERNAL CONTROL—-OUTPUT

e 1-Operating feedback
e 2 - Alarm feedback
e 3 - Night ventilation
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9 SENSORS AND PRESSURE MEASUREMENT PORTS

e Key:
o Temperature sensor:
=  BTF-—Tout 1: Fresh air temperature
= BTE-Tin 1: Exhaust air temperature
= BTR—Tin 2: Return air temperature
=  BTS—Tout 3: Supply air temperature
= Tout 2: Air temperature after exchanger
o Pressure transducer:
= (1.1 - Filter: Return air filter clogging
= (1.2 -VAV: Supply network pressure
= (C1.3-CAV: Supply flow rate
= (C2.1-Filter: Fresh air filter clogging
= (2.2 -VAV: Exhaust network pressure
= (C2.3-CAV: Return flow rate
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o XC
o Temperature sensors
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e XH
o Temperature sensors
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o XV
o Temperature sensors
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e RH
o Temperature sensors
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e RV
o Temperature sensors
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