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1. INTRODUCTION

Thank you for purchasing this appliance. It has been manufactured in full compliance with appli-
cable safety regulations and EU standards.

Please read this instruction book carefully, as it contains important information for your safety
during the installation, use and maintenance of this product.

Keep it at hand for future reference.

Please check that the appliance is in perfect condition when you unpack it, as all factory defects are
covered by the S&P guarantee.

2. SAFETY REGULATIONS AND “CE” MARKING

S&P technicians are firmly committed to research and development of ever more efficient products
and in compliance with current safety regulations.

The instructions and recommendations given below reflect current regulations, principally regar-
ding safety, and therefore are based on compliance with general regulations. Therefore, we recom-
mend all people exposed to hazards to strictly follow the safety regulations in force in your country.
S&P will not be held liable for any possible harm or damage caused by non-compliance with the
safety regulations, as well as caused by modifying the product.

The CE mark and the corresponding declaration of conformity are proof of the product’s conformity
with current EU regulations.

3. GENERAL INSTRUCTIONS

A hazard analysis of the product has been carried out as provided in the Machine Directive. This
manual contains information for all personnel exposed to these hazards, with the aim of preventing
possible harm or damage due to faulty handling or maintenance.

All maintenance operations (ordinary and extraordinary) must be carried out with the machine
switched off and the electrical power supply disconnected.

To avoid a possible accidental start up, place a warning notice on the electrical control panel with
the following text:

“Attention: control disconnected for maintenance operations”

Before connecting the power supply cable to the terminal strip, make sure the mains voltage cor-
responds to the voltage indicated on the specifications plate of the unit.

Regularly check the product labels. If, due to the passing of time, they are no longer legible, they
must be replaced.

4. UNIT LABELLING

The machine may come with several pictograms that must not be removed. These signs are divided

into:

¢ Prohibition signs: Do not repair or adjust when in operation.

¢ Danger signs: Warning of the presence of live elements inside the container bearing the sign.

¢ |dentification signs: CE card, indicating product information and manufacturer’s address. The
CE mark indicates the product’s conformity with EEC standards.
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Danger signs Prohibition signs

5. HANDLING

The CAD-COMPACT BASIC units are delivered fixed with screws to the pallets.

The handling machines will be adapted to the load and the lifting conditions. In all cases, the lifting
will be done at the device's base. The centre of gravity is located at the centre of the unit. The device
must be carefully manipulated only in the horizontal position.

6. INSTALLATION

6.1. INTRODUCTION

All models are designed to be installed hanging from the ceiling or located behind a false ceiling.
When installing the unit, is necessary to distribute the unit weigh between the 4 supports existing
in the units.

Using studded rods (@ 8 mm), it can be secured to the ceiling and levelled:
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Check the distances between supports in the diagrams of the section: “Dimensions and free di-
mensions for maintenance”.

The installer must make sure that the ceiling structure and the securing elements can bear the
weight of the device, taking into account that it is a dynamic load. To prevent the transmission of
vibrations from the unit to the rest of the installation, it is necessary that the installer use specific
isolation elements, as well as flexible couplings between the water connections and the pipelines.

1l 4

|
Model Total weight of unit Anti vibration kit support

(kg) (Composed of 4 pcs.)

CAD-COMPACT 500 70 KIT AM CAD-COMPACT
CAD-COMPACT 900 86 KIT AM CAD-COMPACT
CAD-COMPACT 1300 137 KIT AM CAD-COMPACT
CAD-COMPACT 1800 145 KIT AM CAD-COMPACT
CAD-COMPACT 2500 235 KIT AM CAD-COMPACT
CAD-COMPACT 3200 235 KIT AM CAD-COMPACT
CAD-COMPACT 4500 336 KIT AM CAD-COMPACT
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6.1.1. Outdoor installation

The CAD-COMPACT BASIC range is advisable to be mounted indoors. Outdoor mounting is
limited to areas with less extreme climates. When it is installed outdoors,it is preferable to
place the unit under a cover which offers enough protection to prevent rain falling directly
to the unit, or install the corresponding rain canopy (accessory). If installed on the ground,
sufficient space must be guaranteed under the unit so that it is possible to install the cor-
responding siphons in the condensate outlets of the unit.

There is a Kit composed of 4 feet, which facilitates the installation on floor of these versions:
KIT PIES CAD-COMPACT.

Both in the case that the KIT PIES CAD-COMPACT is used, and if the unit is based on vibra-
tors or supports made on site, it is essential that the heat exchanger’s support is gua-

ranteed on 4 existing support points (4 pcs. in the corners of the unit).

Detail of a CAD-COMPACT with the corresponding canopy and the kit of feet

List of necessary accessories recommended for outdoor installation:

Model
CAD-COMPACT 500
CAD-COMPACT 900
CAD-COMPACT 1300
CAD-COMPACT 1800
CAD-COMPACT 2500
CAD-COMPACT 3200
CAD-COMPACT 4500

Kit of feet
KIT PIES CAD-COMPACT
KIT PIES CAD-COMPACT
KIT PIES CAD-COMPACT
KIT PIES CAD-COMPACT
KIT PIES CAD-COMPACT
KIT PIES CAD-COMPACT
KIT PIES CAD-COMPACT

Canopy
TPP-CAD-COMPACT 500
TPP-CAD-COMPACT 900
TPP-CAD-COMPACT 1300
TPP-CAD-COMPACT 1800
TPP-CAD-COMPACT 2500
TPP-CAD-COMPACT 3200
TPP-CAD-COMPACT 4500
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Assembly of the canopy

There are 2 types of canopy: Small models: TPP-CAD COMPACT 500 to 1800 and large mo-
dels: TPP-CAD COMPACT 2500 to 4500.

In both cases the canopy is supplied as a single piece. On-site work is limited to assembling
the canopy on the recovery unit following the sequence:

Mt
q
“1oo I
Ll E=
JL
Place the canopy on the Fix the canopy to the Image of the recovery
recovery unit heat recovery unit using unit with the canopy
the screws supplied with once mounted.
the canopy The image corresponds
to CAD COMPACT 4500

In addition to the canopy and Kit feet, it is necessary to equip the duct network with rain
hoods or air intakes equipped with anti-bird mesh to prevent the entry of animals or objects
into the heat recovery unit.

Avoid condensations in electrical cabinet

In units located outdoors in which the heat recovery units is stopped during the night or
during long intervals of time, it is necessary to:

al Installisolation dampers in the outdoor air inlet and air discharge.

b) Add anticondensation devices inside the electrical cabinet as: cabinet heating elements
that prevent condensation formation on cabinet surfaces and electronic components. As
alternative, maintain the electronic under voltage, this way the own heating produced by
the electronic will avoid the condensation formation.



6.2. DIMENSIONS AND FREE SPACE FOR MAINTENANCE

6.2.1. Dimensions

a) CAD-COMPACT 500 to 1800 models
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TOP VIEW
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m) EXTRACT INDOOR AIR
=)  EXHAUST INDOOR AIR
e CONDENSATE OUTLET 1/2"
Model A B Cc D
CAD-COMPACT 500 1120 698 289 200
CAD-COMPACT 900 1345 843 376 315
CAD-COMPACT 1300 1495 1218 376 8115
CAD-COMPACT 1800 1580 1083 453 355
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b) CAD-COMPACT 2500 to 4500 models
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TOP VIEW

BY DEFAULT (FACTORY SUPPLY)
H

FANACCESS

FAN ACCESS,

]
FILTER L‘ij

ACCESS

ELECTRICAL CABINET
OUTDOOR AIR INTAKE
SUPPLY FRESH AIR
EXTRACT INDOOR AIR
EXHAUST INDOOR AIR
CONDENSATE QUTLET 1/2"

OIIttR

Model A B

CAD-COMPACT 2500 1845 1495
CAD-COMPACT 3200 2038 1325
CAD-COMPACT 4500 2207 1993

FILTER
ACCESS

c D
453 =
541 =
598 =

CONFIGURATION RESULT OF SIMPLE
MODIFICATION ON SITE

FAN ACCESS

FAN ACCESS
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FILTER [éan FILTER

ACCESS ACCESS
E F G H | J K L M
1670 127 41 1888 1343 17 385 570 375
1489 113 43 2081 1176 12 552 470 450
2156 165 79 2250 1844 12 594 700 440



6.2.2. Free space for maintenance

@

TOP VIEW
BY DEFAULT (FACTORY SUPPLY)
E A
. \ 2 j
el @ T |
c
Model Unit
L w H H

CAD-COMPACT 500 1120 698 289 289
CAD-COMPACT 900 1345 843 376 376
CAD-COMPACT 1300 1495 1218 376 376
CAD-COMPACT 1800 1580 1083 453 453
CAD-COMPACT 2500 1845 1495 453 453
CAD-COMPACT 3200 2038 1325 541 541
CAD-COMPACT 4500 2207 1993 598 598

* On-site inspection or cleaning (recommended)
** Exchanger disassembly dimension (not recommended)
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Filters
A
295
365
555
490
360
280
440

m ACCESS TO FILTERS « OUTSIDE AIR INTAKE
m ACCESS TO FANS « NEW AIR SUPPLY
m ACCESS TO HEAT RECOVERY UNIT » INTERIOR AIR EXTRACTION
fE ELECTRICITY CUPBOARD » INDOOR AIR EXHAUST
e CONDENSATE OUTLET
TOP VIEW
CONFIGURATION RESULT OF SIMPLE MODIFICATION ON SITE
E A
1 . 4
u ]
o
u ]
T =
E ¥ 1) A
c
Heat exchanger Fans
B H c D H E F
300 289 500*/550** 487 289 500 300
300 376 500*/680** 570 376 500 300
350 376 500*/1020** 570 376 580 350
350 453  500*/820** 650 453 500 350
350 453  500*/650** 650 453 550 350
300 541 500*/550** 745 541 550 300
450 598  500*/820** 800 598 800 450
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6.3. MOUNTING PROCESS OF AN ADDITIONAL SUPPLY FILTER

The heat recovery unit is supplied with the filters already installed. F7 (ePM1 70%)] in the supply air
and M5 (ePM10 50%) in the extract air. In addition, it is possible to mount a second filter in the unit
(accessory) (for more information see section “Replacing filters”).

6.4. RANGE SPECIFICATIONS

Model Diameter Nominal Efficiency Electrical Maximum Maximum Weight

connections airflow heatrecovery powersupply absorbed current** (kg)

air 150Pa** unit* power** (A)
(mm) (m3/h) (%) (kW)

CAD-COMPACT 500 200 440 82,2 1/230V, 50-60Hz 0,31 2,0 70
CAD-COMPACT 900 315 790 82,0 1/230V, 50-60Hz 0,45 3,2 91
CAD-COMPACT 1300 315 1.120 82,3 1/230V, 50-60Hz 0,88 4,0 120
CAD-COMPACT 1800 355 1.670 82,7 1/230V, 50-60Hz 1,02 4,2 150
CAD-COMPACT 2500  570x375 2.180 83,5 1/230V, 50-60Hz 0,92 3,9 200
CAD-COMPACT 3200  470x450 3.000 83,7 1/230V, 50-60Hz 2,00 8,7 235
CAD-COMPACT 4500  700x440 4.165 84,6 3/400V, 50-60Hz 2,76 4,2 336

* Wet efficiency referred to nominal airflow, external conditions (-5°C 80% RH) and interior (20°C / 50% RH).
** Sum of both fans.

6.5. CONNECTIONS

6.5.1. Connection with air duct

The fans are always blowing out with regard to the machine. Before making the connection
of air lines, verify existing identification labels in each mouth of the heat recovery units.

Supply air @ Exhaust air
Aire de impulsién ‘ Aire de expulsion
Inmissione Espulsione all esterno
A Soufte | oy - Air rejeté
Zuluft Fortluft

' h @)

1
T

Extract air - Outdoor air
Aire de extraccion Aire exterior
Estrazione dal locale 1 B Aria di rinnovo
Air repris Air neur
Abluft Aussenluft

6.5.2. Condensate drainage

The units are supplied with 2 drains (one for each circuit). For added security it has to
connect two drains to the drain pipe of the building. Drain tips are 1/2 “GM threaded.

Drainage system

e To ensure the removal of draining condensate from the tray, a siphon must be installed
sized in the way that the distance between the water beam inside the siphon and the drain
tray, will be higher than the static fan pressure.
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¢ The horizontal sections should have a minimum slope of 2%.

min. 80mm

Condensation
connection

The siphon should always be full of water. Check its level periodically, refilling it if necessa-
ry. An empty siphon can cause the condensate tray to overflow and water leak through the
equipment enclosure.

6.5.3. Electrical connection

14

In the recovery unit CAD-COMPACT BASIC range, all components integrated into the device,
are supplied into the electrical panel (motors, pressure filters, fans temperature sensors
and by-pass damper). The electrical connection is limited to the connection of control ter-
minal (10 m. of cable are supplied) and possible electrical accessories such as CO, sensors
and finally the connection of the power supply line directly on the cut-off switch located on
the cover of the electrical cabinet.

Make electrical connection in accordance to the described in the corresponding wiring
diagram, found at the end of this manual.

It is recommended to reduce the wiring lengths of the control maneuvers in order to reduce
possible effects of the environment on the control signals.

To avoid interference that may affect the operation of the unit, it is recommended that the
wiring be routed away from other electrical power lines, motors, refrigeration compressors,
frequency inverters or the like.

This equipment complies with the Electromagnetic Compatibility Regulations that are ap-
plicable to them.

The use of shielded cables is recommended, although in environments with a high level of
electromagnetic disturbances, it may become necessary to shield the wiring using a metal
tube.

6.5.3.1. External Touch Display (ETD) control connection

The remote control is supplied with a 10 meter length cable, and it can be replaced by a
cable up to 30 meters (recommended control cable type. HO5VV-F-4G 0.25).

The ETD control has an electrical protection IP-20 degree, so it is valid; it is reserved exclu-
sively for indoor usage sheltered from humidity.

Once the parameter setting is done, the remote control can be disconnected.

Dimmensions of the remote control:
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The integration in Modbus networks and the use of the remote controller are not compa-
tible.

The wiring of the RS-485 net is connected at the same terminals used for the remote hand
terminal plug.

6.5.4. Connecting electrical accessories

With the existing accessories is possible to perform the fans control as well as the auto-
matic control in VAV (variable airflow) and COP (constant pressure) modes. This last is only
possible when the unit is controlled via Modbus from a BMS (Not available from the remote
control].

To access the electrical terminal block and conveniently make the electrical connection
of the accessories it is advisable to remove the connection board, follow the following se-
quence:

1. Loosen the 5 screws that are distributed by the cover of the electrical cabinet (Fig. 1)

2. Open the cover and pull the metal plate on which the electrical terminals are located until
it is outside the cabinet (Fig. 2).

3. The electrical cabinet has a PG connector for the electrical power cable. Further of this,
in a bag that is supplied inside the unit, there are 3 more connectors that can be used to
route the control wiring to the control accessories or the control panel of the building.
Pass the necessary wiring through the connectors.

4. Make the electrical connection to the control board and put it back inside the electrical
cabinet, making it slide through the existing guides (Fig. 3).

Recommended accessories for fan speed regulation

Model VAV for CO, copP
Ambient Duct Only available via Modbus
CAD-COMPACT 500 to 3200 SC02-A 0/10V SC02-G 0/10V TDP-D
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6.5.4.1. VAV Control (variable airflow), with CO, sensor or similar

CAD-COMPACT BASIC units are equipped with EC motors. The motors have specific termi-
nals to receive a regulation signal to control fan speed (0-10V). The 0V signal corresponds to
the fan stop, while the signal of 10V corresponds to fan maximum speed.

To perform the speed regulation in VAV with speed control from an external CO2 sensor or
similar, it is only necessary to have a sensor with 0-10V output signal (air quality, relative
humidity, etc.) and connect it to the electrical panel as indicated in the instruction manual.

6.5.4.2. CCOP Control (constant pressure)
This mode is only available when the unit is controlled via Modbus from a BMS

Constant Pressure (COP)

This type of regulation is associated to multi-zone ventilation systems in which ventilation
multi-room is carried out by a single heat recovery unit. Flow regulation per zone is done
using motorized damperts, so speed regulation of the fans aims to maintain a constant
pressure in the ductwork. The value of this pressure must be determined experimentally
during the system start-up process.

CAD-COMPACT BASIC units are equipped with EC motors. The motors have specific termi-
nals to receive a regulation signal to control fan speed (0-10V).

The 0V signal corresponds to the fan stop, while the signal of 10V corresponds to fan maxi-
mum speed.

To perform speed regulation in constant pressure mode, it is only necessary to have a pres-
sure transmitter with a 0-2000ppm full scale and 0-10V output signal and connect it to the
electrical panel as indicated in the electric diagrams. Carry out the integration of the pressure
transmitters in the ductwork, as indicated in the following images:

1° Connect the pressure transmitter TDP-D (accessory] to the duct system where the heat
recovery unit is ducted:

Position of the pressure taps of the TDP-D transmitter in COP systems with control of
the extraction pressure

SUPPLY DUCT <]
OF NEW AIR
CAD-COMPACT

BASIC

DUCT OF —>
BUILDING

[ |
[ [~

I;I TDP-D
b= (Accessory)
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Position of the pressure taps of the TDP-D transmitter in COP systems with control of
the supply pressure

SUPPLY DUCT <
OF NEW AIR { m
CAD-COMPACT
BASIC
EXTRACTION
DUCT OF —> <
BUILDING

1| TOP-D
=—— (Accessory)

6.6. REVERSE OUTDOOR AIR / INDOOR AIR SIDE

In all units it is possible to exchange the supply and extract air sides (Supply side per Extract side):

R OUTDOOR FRESH AIR INTAKE W SUPPLY FRESH AR 2\, FILTERS ACCESS
[ EXHAUST INDOOR AIR QR EXTRACT INDOOR AR 9P FANS ACCESS

DEFAULT CONFIGURATION (Factory supplied) SYMMETRICAL CONFIGURATION (Configuration on site)

To carry on this modification it is necessary to make the following modifications to the unit:

1. Exchange the supply and extract filters as well as the access covers to the filters.
2. Replace the labels that identify the function of the air inlet/outlet. To do this, a new set of labels
is supplied with the unit.



EXHAUST AIR

AIRE DE EXPULSION
ESPULSIONE ALL ESTERNO
AIR REJETE

FORTLUFT

&)

OUTDOOR AIR
AIRE EXTERIOR
ARIA DI RINNOVO
AIR NEUF
AUSSENLUFT

SUPPLY AIR
AIRE DE IMPULSION
IMMISSIONE

D@:Dﬂ AIR SOUFFLE
ZULUFT

EXTRACT AIR

AIRE DE EXTRACCION
ESTRAZIONE DAL LOCALE
AIR REPRIS

ABLUFT

3. Modify the position of the Jumper JP6 on the PCB of the electrical panel. See point «8.4. Ad-
vanced parameters configuration» in page 22.

4. Only in cold climates where by-pass is used as part of the heat exchanger defrost strategy: Re-
verse the direction of the by-pass so that it remains at the supply side of the unit.

1. Disconnect the power supply of the heat recovery unit.

2. Remove the heat recovery unit panel (fig.1).

3. Extract carefully the bypass (fig.2).

4. Disconnect the electrical connector connected to the bypass.

5. Turn the bypass according to image (fig.3 and 4).

6. Connect again the electrical connector to the bypass.

7. Place the bypass in its housing again (fig.5), close the panel and start up the unit.

18



7. CONTROL SCHEMES
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ACCESSORY

CONTROLLER %,,, scoz | Top

Mode COP

SF  Supply fan HE
EF  Extract fan RT
ST Supply temperature probe F7
S2  Outdoor temperature probe M5
S3  Extract temperature probe M

S4  Exhaust temperature probe SC02

FCD Polluted filters detector (pressure switch) ~ TDP
FFD Fan Failure Detector (fan relay)

8. CONTROL BASIC OPERATION

m w1
==
\
\

| only via
(DS

High-efficiency heat exchanger

Remote control panel

Supply filter

Extract filter

Bypass actuator

CO02 sensor (accessory)

Pressure sensor TDP-D (accessory. Exclusively
for use in case of Modbus integration)

8.1. DESCRIPTION

The control BASIC is a Plug & Play control factory mounted and wired that allows the management
and supervision of heat recovery units of the series CAD-COMPACT.

8.2. MAIN FUNCTIONS

The BASIC controller allows the management of the following functions:
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8.2.1. Via the remote terminal supplied with the unit

FUNCTIONALITY
Manual fans speed adjustment

Automatic fans speed adjustment in VAV mode. Fans adjust their speed from the signal
measured by an external sensor (CO,, Relative humidity or Temperature)

Remote stop / start of the unit via external contact (Free of voltage)
BOOST function: Forced preset speed via external contact free of voltage
Bypass damper management

Heat exchanger anti-freezing protection

Alarm display in remote control

Control of polluted filters via pressure switches (included)

Control of fans status / failure

Inversion of the supply and extraction airflows (The supply fan becomes the extraction fan and
viceversa)

Modbus RTU communication

8.2.2. Through integration to Modbus network (external BMS)

Integration into Modbus networks is incompatible with the use of the remote control. In
addition to allfunctionality available through the remote control, through the map of modbus
registers it is possible to obtain the following functionalities and information:

FUNCTIONALITY

Automatic fan speed adjustment in COP (Constant Pressure) mode. Fans vary their speed to
maintain a constant pressure in the ductwork. It is necessary to install an external TDP-D sensor.
Visualization of functional parameters of the unit, including:

- Outdoor air temperature

- Supply temperature

- Indoor air temperature

- Exhaust air temperature

- Current fan speed

- Detailed information about alarms

8.3. USE OF REMOTE TERMINAL - USER LEVEL

Using the three buttons on the remote terminal, simple operation settings can be done, as well as
obtain information on its operating status.
Function of the buttons:

| |

i

i

L———- By-pass mode selection manual/automatic

Lmm - Bypass pass temperature setting (free-cooling mode)

b Start / Stop / Speed Adjustment

20
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8.3.1. Fan speed selection (Start / Stop / Speed adjustment)

Pressing the button % both fans start running, the fans increase progressively its speed
until reaching the LOW setpoint speed. Through successive pulsations it is possible to
change the fans speed.

The control of this operation mode will be carried out by means of the button of speed se-
lection, following the sequence:

Unit _ LOW _ _ | MEDIUM | _
OFF speed speed
e

Previously
configured

|

|

[ AUTO MEDIUM
mode speed

The colour of the speed button lights up depending on the selected speed:

Speed Default value* 0-10V signal Led colour
LOW 35V Green

MEDIUM 6V Orange
HIGH 95V Red
AUTO - Flashing green

* The set speeds are modifiable (See chapter Control settings).

8.3.2. Free-cooling function setting

The heat recovery units of the CAD-COMPACT range are equipped with a by-pass damper
that, when opened, allows outdoor air to be introduced in the building without being heated /
cooled in the heat exchanger. (As this is a partial bypass a small percentage of air continues
passing through the heat exchanger).

The BASIC controller manages the by-pass damper based on the temperatures measured
by the 4 temperature probes in the unit.

The opening of the bypass occurs under the following conditions:

1.
2.

Forced manual opening from the remote controller

Free-cooling function, with the bypass being in Automatic mode and there is cooling
demand:

e Setpoint temperature < Supply air temperature

e Qutdoor temperature < Supply air temperature

e Qutdoor temperature > 12°C

3. Free-cooling function, with the bypass being in Automatic mode and there is heating

demand:

e Setpoint temperature > Supply air temperature
e Qutdoor temperature > Supply air temperature
e Qutdoor temperature < 30°C

4. Frost exchanger protection function. In winter conditions, when there is risk of freezing

the condensates inside the heat exchanger, the bypass is opened as the last action of

21



the defrost strategy. Previously, the fan speed is reduced until it reaches the minimum
speed.

By pressing on the “bypass” button, the bypass status is modified, being selectable the
following positions:

By-pass _ _ By-pass _ _ By-pass _ _ By-pass
AUTO il OPEN il CLOSED il AUTO
2 2 Q&

By-pass state Led colour*
Manually opened Green
Manually closed Orange
Automatic mode Off

* If there are active alarms, the free-cooling led will light up alternately showing both the status of the display and
the number of the alarm. The bypass status will be displayed 3 seconds with the corresponding LED color (green or
orange) and the corresponding sequence of each alarm.

When the bypass is activated manually, it will always have priority over the automatic and
will remain in the indicated state for 8 hours.

Operation in automatic mode

The free-cooling / free-heating mode is programmed with the following algorithm: The
lower temperature limit of the Typ, probe is @ minimum of 12°C, below this temperature
the bypass operation does not happens in order to avoid discomfort due to the entry of air
excessively cold.

8.3.3. Setting the by-pass temperature in free-cooling mode

Pressing on the button E modifies the setpoint temperature value of the by-pass. Below
this temperature, whenever there is a demand for cooling in the building, the by-pass dam-
per will be opened:

HIGH _ B _ | MEDIUM | _ ﬂ _ LOW _ E _ | MEDIUM | _ ﬂ B HIGH
temp = temp L temp = temp o temp
q 2 3 A
Temperature Default value* Led colour
High 25°C Red
Medium 20°C Orange
Low 15°C Green

* The setpoint temperatures can be modified (See chapter Control settings).

8.4. ADVANCED PARAMETERS CONFIGURATION

In addition to the functions that can be performed through the three buttons of the hand terminal,
it is also possible to modify some of the parameters and functionalities set from factory. Depending
on the parameter to be modified, it will be necessary to access the electronic board of the controller

(inside the electrical cabinet) or the remote hand terminal.
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Access to the selectors inside the remote hand terminal (rotary type)

By disassembling the front of the remote control it is able to access to a serie of potentiometers
that allow to modify some of the factory settings. Using a screwdriver, perform a light pressure in
the side slots until the front of the control is released.

~

View of the rotary selectors, once the cover is removed:

Selector 4 — — _|L puqf — — Selector 3 (High speed)
Balance
?OL, — — Selector 2 (Medium speed)
o0, 0 '
ol e | ©
I I
\ L — Selector 1 (Low speed)
| P
L Selector 4 (Special functions)

Access to controller PCB selectors and jumpers

nside the electrical cabinet is the PCB controller, which has some selectors and jumpers through
which it is possible to change the factory settings of the controller:

U ® U]

HHEH]
JUMPER @
R @ n O™

. '@ -
[ mm@m —

‘Q JUMPER
b 765431X31
ANRRRRAN

DOOOO| o c
\%:: %Namﬂmﬂﬁ&mﬂﬂ@ﬂ‘ —‘
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Jumper Functionality

JP1 Enable Modbus communication (Control of the unit from the BMS)
JP4 In Modbus networks, define last unit in the network (end of line)
JP6 Exchange of the supply and extraction airflows

X31 Origin of fan speed control (Command, external sensor, etc.)

Functionality of the selectors and jumpers on the controller board (inside the electrical cabinet).

8.4.1. Modification of predefined speeds
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Low Speed (Selector 1): Setting of the supply fan low speed. Between 2,1 and 3,5V with in-
crements of 0,2V for each position of the selector. Default setting 3.5V (Selector position F).
Medium Speed (Selector 2): Setting of supply fan medium speed. Between 3,5V and 6,5V
with increments of 0,2V for each position of the selector. Default setting 6V (Selector posi-
tion D).

High Speed (Selector 3): Setting of supply fan high speed. Between 6,5V and 9,5V with in-
crements of 0,2V for each position of the selector. Default setting 9,5V (Selector position F).
Balance [Selector 4): The predefined setpoints with selectors 1,2 and 3 will be directly those
applied to the supply fan, while the extract fan may work with a certain unbalance regarding
the supply fan. This unbalance is defined through the selector 4, as a percentage between
-30% and 30% with increments of 5%. The unbalance values assigned to each position of
the selector are the following ones:

Selector position Selector 1 Selector 2 Selector 3 Selector 4
(Low speed) (Medium speed) (High speed) (Balance)
(Vdc) (Vdc) (Vdc)
0 2,1 3,5 6,5 -30 %
1 2,1 3,7 6,7 -25%
2 2,1 3,9 6,9 -20 %
8 2,1 4,1 7.1 -15%
4 2,1 43 7.3 -10%
5 2,1 4,5 7,5 5%
[ 2,1 4,7 7,7 0%
7 2,1 4,9 7.9 5%
8 2,1 5,1 8,1 10 %
9 2,3 5.3 8,3 15 %
A 2,5 515 8,5 20 %
B 2,7 5,7 8,7 25 %
© 2,9 5,9 8,9 30 %
D &1 6,1 9.1 0%
E &3 6,3 9,3 0%
F B 6,5 9,5 0%

Possible regulations depending on the position of the control selectors.



S0

8.4.2. Modification of the bypass opening setpoint (free-cooling mode)

Using the SW4.4 selector it is possible to select between two ranges of setpoint tempera-
tures:

SW4.4  Predefined temperature range
OFF 13/18/23°C
ON 15/20/25°C (by default)

Once a certain range has been selected, the setpoint value is selected by pressing on the
temperature icon (See section “Remote control setting - User”.

8.4.3. Fan selection that acts as a master
(only available on units controlled via Modbus in COP mode)

Using the SW4.3 selector it is possible to define which of the two fans acts as a master. The
fan defined as master must be the one that supplies or extracts air from the network of
ducts in which the pressure transmitter is installed.

The speed of the fan defined as a slave is regulated as a percentage of the speed of the
master fan, being possible to apply a percentage of unbalance.

e ~o
/// afe]~ \\\ SW4.3  COP motors configuration
< <
// % % \\ OFF Supply master- Extract slave
I I ON Extract master- Supply slave

-
e
CT 1| swai
C1

T ][swa43]
[

N

8.4.4. Operation at Variable Airflow (VAV) mode, depending on an external sensor
(CO,, temperature or relative humidity)

CAD-COMPACT BASIC units can regulate fan control speed proportionally to the signal of
an external sensor with 0-10V output. The increase of the sensor measure causes the fan
speed to be increased according to a previoulsy configured proportional ramp.
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Fan regulation

output
(0-10 vDC)

Smax 4+ — + — — — —

Smin

Offset

Alarm

Setpoint

Sensor input
(0-10V)

From factory, this functionality is disabled. The automatic operation mode is enabled and
configured by means of the jumper in the X31 pin strip (in the controller board). The position
of the jumper depends on the type of sensor used according to the following table:

Without C02
sensor
Jumper 1 2
position
Range - 2000ppm
Setpoint - 1100ppm
Offset reg. (+/-) - 400ppm
Alarm - 1600ppm
Smin - 2V
Smax - 10V

8.4.5. Filter supervision
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Temp.

50°C
25°C
2°C
28°C
2V
1oV

Hum. Rel. Control Notused Not used

0-10V
desde BMS

5 6 7

100% 1oV

5V
2.5V
1oV

2V
1oV

CAD-COMPACT BASIC heat recovery units are supplied with pressure switches mounted on
both filters (supply and extraction). When the differential pressure value measured by the
pressure switches exceeds 200Pa an alarm is produced. Depending on the particularities of
the installation (operating hours and polution of the outdoor environment) it may be advi-
sable to change the pressure switch setting as indicated in the following table:

Filters state

The filters alarm appears
offen

No dirty filter alarm appears
or it takes too long to appear

The filters alarm appears
with too much frequency

Airflow

When the dirty filter alarm is
active, the air flow is correct

Insufficient air flow due to

filter clogging

When the dirty filter alarm

is active, the airflow is

insufficient

Action

Increase pressure switch setting to
300 Pa

Reduce the pressure switch setting to
less than 200Pa

The performance of the heat recovery

unit is not enough:

- Review the dimensioning of the duct
system

- Check leakages

- Oversize the selected heat recovery unit
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To change the pressure switch setting, follow the sequence below:

1. Access the filter zone in which the
pressure swich filters are placed

2. Lift the pressure switch cover

lift slightly and remove
the dissasembly the cover
from the base

3. Turn the dial (1) using a flathead
screwdriver, until the pointer (2)
indicates the pressure value to be
defined

8.4.6. Exchange the function of the supply and extraction circuits
e By the JP6 Jumper existing on the electronic board of the electrical panel, it is possible to

interchange the function of the supply and extract fans.
e The supply fan becomes the extraction fan and viceversa.
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Supply fresh air fan at left side (by default) Supply fresh air fan at right side

U, i

| CLOSED | | OPENED OPENED |

R R

TOP VIEW TOP VIEW
N [ R
[ 1T 1
‘ ACCESS ACCESS ‘ ‘ ACCESS ACCESS
TO FAN TO FAN TO FAN TO FAN
- b

=

S - 'w -

i ]
ACCESSL‘Q TACCESS ACCESS l!ﬁf ACCESS
TO FILTER TO FILTER TO FILTER TO FILTER
4E ELECTRICAL CABINET = SUPPLY FRESH AIR EXHAUST INDOOR AIR
<= OUTDOOR AIR INTAKE =) EXTRACT INDOOR AIR e CONDENSATED OUTLET 1/2"
The position of jumper JPé defines:
Jumper JPé Function
Closed-ON (by default) Fresh air supply on the left side seen from the electrical panel
Open-0OFF Fresh air supply on the right side seen from the electrical panel

8.4.7. Boost function

By closing an external digital contact, it is possible to force the fan operation at normal
speed for a setted time (30 mins. by default).

Operation: when activating and deactivating the boost (push-button operation] on termi-
nals F3-F4, fans start running at Boost speed. The unit will stay at that speed during the
preset time (30 minutes by default). After this time the fans go back to its previously selected
speed.
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By means of the corresponding Modbus registers it is possible to configure:
e Fan control signal in Boost mode (5 to 10V)

e Duration of boost time

* Type of contact (NO, NC): Coil, 6

Deactivation Boost Function: once the Boost is active, it can be deactivated either by stop-
ping the unit via the remote hand terminal, or by disconnecting it from the power supply.

8.4.8. Remote Stop-Start

It is possible to start-stop the unit by means of an external digital contact (see electric dia-
grams). The contact closure between CLP1 and CLP2, will produce the unit stop.

When the equipment is stopped remotely the control hand terminal displays an
alarm message,

warning that it is possible that the unit will be start up from remote suddenly.

8.4.9. Protection of heat exchanger unit

This functionality prevents freezing of the condensates existing inside the heat exchanger
(On the side of the air exhaust).

In order to protect the heat exchanger, the BASIC controller implemented 3 different strate-
gies:

Function Strategy

Fans unbalancing e It is activated when the exhaust air temperature descends 4°C. The unit comes
into Defrost mode, setting the supply fan SAF at 50% of its nominal speed, while
the extract fan EAF remains at his nominal speed.

By-pass opening e It is activated when the exhaust air temperature descends 2°C. At that moment
the by-pass damper opens, diverting the supply air directly into the building and
using the exhaust air to defrost the heat exchanger.

e In this situation, the unit enters in Defrost mode, and the alarm “Analog deicing”

is activated.
Supply air ¢ Regardless of the protection strategies activated, if the supply air temperature
temperature falls below 11°C, after a time delay of 5 mins the unit will stop, restart again
supervision after 1 hour.

¢ These parameters are configurable.

9. BUILDING MANAGEMENT SYSTEM (BMS) CONNECTION RTU

Jumper Functionality
JP1 Enable Modbus communication (Control of the unit from the BMS)
JP4 In Modbus networks, define the last unit of the network (End of line)

The controller has a Modbus communication module through which it is possible to control the unit
from an external BMS, as well as monitor a large part of the functional variables of the unit.

By default, the communication is disabled, to enable it, the position of the JP1 jumper existing on
the controller board must be modified.

Once the jumper position has been modified, the remote control must be disconnected to avoid
possible conflicts in the operation of the unit.
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Control from remote hand

terminal MODBUS control [(BMS)

-  _ — - 1
| | |
| g |
‘ CLOSED ‘ ‘ OPEN OPEN ‘
- __ o __ _

Jumper JP1: MODBUS communication

Once the MODBUS network wiring has been completed, the last unit of the network (end of line)
must be specified using the JP4 jumper on the controller board.

The unit is not the end

The unit is the end of line of line

— - — —_— — - — 1
| | |
| | % |
‘ CLOSED ‘ ‘ OPEN OPEN ‘
L O _

Jumper JP4: End of line resistance (in Modbus networks)

Position of the JP1 and JP4 Jumpers depending on the location of the unit in the Modbus network.

CONTROL CONTROL CONTROL
BASIC n°1 BASIC n°2 BASIC n°3
JP1=Open JP1=0Open JP1=Open
JP4=0Open JP4=0Open JP@CIOQ
-/
D1 D1 D1
DO DO DO
i— COM i— COM i— COM
12V 12V 12V
BMS
MODBUS
RS-485
OV-Gnd ! L SHIELDED CABLE | | |  SHIELDED CABLE -
A——] L~
B
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Basic characteristics of the Modbus-RTU controller (not TCP/IP)

Addressing Slave: configurable address from 1 to 247
Diffusion Yes

Transmission speed 19200

Parity EVEN

Mode RTU

Electrical interface RS-485 2W-wired or RS232

Connector type RJ 45

MODBUS message

Address Function Data CRC verification
8 bits 8 bits N x 8 bits 16 bits

The format for each byte in RTU mode is:

Code system: 8-bit binary

Bits per Byte: 1 bit of START (start)
8 data bits, the most significant bit is sent the first
1 bit for the parity (Even parity required)
1 bit of STOP (end)

Modbus memory map

N° Type of register Description Range Data Default R/W Comments

Reg. value

General configuration

9 Coil Unit status 0 off 1 R/W

1 Run
7 Coil Contact CLP 0 Contact NO 0 R/W
start/stop 1 Contact NC
0 Coil Fans working 0 VAV mode 0 R/W
mode 1 COP mode

0 Input Register Vin 0-10 \ R Analogic input value
(V)

1 Input Register TODA -30-50 °C R Outdoor Air
Temperature
(Fresh air)

2 Input Register TETA -30-50 °C R Extract Air
Temperature
(Foul air)

3 Input Register TEHA -30-50 °C R Exhaust Air
Temperature
(Foul air)

4 Input Register TSUP -30-50 °C R Supply Air
Temperature
(Fresh air)
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N° Type of register Description Range Data Default R/W Comments
Reg. value
MODBUS configuration
0 Holding Register Communication 1-247  Channel/ 1 R/W
channel Node
1 Holding Register Baudrate 0 110 8 R/W
1 300
2 600
8 1200
4 2400
5 4800
6 9600
7 14400
8 19200
9 28800
10 38400
1M 56000
12 57600
13 115200
2 Holding Register Parity 0 Without parity 2 R/W Involves that will exist
2 stop bits
1 0oDD
2 EVEN
0 Discret input Communication 0 No alarm 0 R
alarm 1 Alarm active
Fans configuration
4 Holding Register Pulses per 1-5 Pulses/Turn 1 R/W Itis necessary to
supply fan turn obtain the actual
3 Holding Register Pulses per 1-5 Pulses/Turn 1 R/W RPMofthe fan.ltisa
extract fan turn function of the model:
- 500: 2 pulses
- 900, 2500, 3200 and
4500: 1 pulse
- 1300 and 1800: 5
pulses
5 Holding Register Minimum RPM 50 -500 RPM 300 R/W
1 Discret input Supply fan 0 No alarm 0 R
alarm 1 Alarm active
2 Discret input Extract fan 0 No alarm 0 R
alarm 1 Alarm active
6 Input Register RPM supply fan  0-5000 RPM supply 0 R
fan
5 Input Register RPM extract fan  0-5000 RPM extract 0 R
fan
2 Coil Fan selection 0 Supply fan 0 R/W
master/slave master
1 Extract fan
master
9 Holding Register Unbalance slave -30-30 % 0 R/W

fan
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NO
Reg.

Type of register

Description

Fans operation mode VAV

50

"
12

20

21

22

51

52

Holding Register

Holding Register
Holding Register
Holding Register
Holding Register

Holding Register
Holding Register

Holding Register

Holding Register
Holding Register

Holding Register
Holding Register
Holding Register

Holding Register

Holding Register

Holding Register

Holding Register

Holding Register

Holding Register

Selected speed

Low speed
Medium speed
High speed

Type of sensor

Range PPM
Temperature
Range
Rel.Humidity
range

Range 0-10V
Setpoint PPM

Setpoint °C

Setpoint %
humidity

Setpoint 0-10V

Offset
regulation (+/-)
PPM

Offset
regulation (+/-)
C6;

Offset
regulation (+/-)
% humidity
Offset
regulation (+/-)
0-10v

Alarm limit
PPM

Alarm limit °C

Range

0 - 4000
0-80

0-100

0-10

0-End
of range
0-End
of range
0-End
of range
0-End
of range
0-End
of range

0-End
of range

0-End
of range

0-End
of range

0-End
of range
0-End
of range

Data

Low speed
Medium speed
High speed
Automatic
Volts

Volts

Volts

Without
sensor

co2
Temperature

Relative
humidity

0-10V external
control

C02 PPM
°C

% Humidity

Volts
PPM

°C
% Humidity
Volts

PPM

°C

% Humidity

Volts

PPM

°C

Default R/W
value

1 R/W
3,5 R/W
[ R/W
9,5 R/W
0 R/W
2000 R/W
50 R/W
100 R/W
10 R/W
1100 R/W
25 R/W
50 R/W
50 R/W
400 R/W
2 R/W
5 R/W
25 R/W
1600 R/W
28 R/W

Comments

If type sensor =1

If type sensor = 2
If type sensor =3

If type sensor = 4

If type sensor =1
If type sensor =2
If type sensor =3
If type sensor = 4

Value = Volts x10

If type sensor =1

If type sensor = 2

If type sensor =3

If type sensor = 4

Value = Volts x10

If type sensor =1

If type sensor = 2

S

p
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NO

Reg.

53

54

23
24

Type of register
Holding Register
Holding Register

Discret input

Holding Register
Holding Register

Description

Alarm limit %
humidity

Alarm limit
0-10V

Status alarms

Minimum output

Maximum
output

Fans operation mode COP

25  Holding Register
26 Holding Register
29  Holding Register
30  Holding Register
27  Holding Register
28  Holding Register
BOOST

8 Coil

31 Holding Register
32  Holding Register
6 Coil

BY-PASS management

4

33

38

49

39

34

Discret input

Holding Register

Coil

Holding Register

Holding Register

Holding Register

Sensor range
Setpoint

Kp
Ki

Minimum output

Maximum
output

BOOST status

Timmer mode
boost

Fan speed
setpoint when
boost

Contact F3-F4
(Boost)

By-pass status

By-pass
operation mode

Definition of
Tcontrol

Timmer after
by-pass manual
operation

TODA

TSUP minimum

Range

0-End
of range

0-End
of range

0

0-5
5-10

0-2500
0-End
of range
1-250
1-250

0-5
5-10

0-600

5-10

o - O W N = = O

- 600

5-20

5-20

Data
% Humidity
Volts

Alarm not
active

Alarm active
Volts
Volts

Pascal
Pascal

Proportional
constant

Integral
constant

Volts
Volts

Not active
Active
Minutes

Volts

Contact NO
Contact NC

Open

Closed
Automatic
Manual open
Manual closed
TETA

TSUP

Minutes

°C

°C

Default
value

70

100

2500
200

60

480

R/W Comments

R/W

R/W

R

R/W
R/W

R/W
R/W

R/W

R/W

R/W
R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

If type sensor =3

If type sensor = 4
Value = Volts x10

Control in extract air
Control in supply air

Outdoor air
temperature

Supply air minimum

temperature



N°  Type of register
Reg.

40  Holding Register
34 Holding Register
35  Holding Register

36  Holding Register

37  Holding Register

Defrost management

6 Discret input

41 Holding Register
42 Holding Register

44 Holding Register

46 Holding Register
47  Holding Register
55  Holding Register

Clogged filter alarm

5) Discret input

4 Coil

48  Holding Register

ODA sensor alarm

8 Discret input

SUP sensor alarm

9 Discret input

Description
TSUP maximum
TSP low

TSP medium
TSP high

Active Setpoint
Temperature

Defrost status

TRISK

TSUP min
defrost

Waiting time
after activation
Pre-heater

Wait time post
Open Bypass

Fan speed
deceleration
ramp

Stop time of unit

Alarm status

Type of
supervision

Time to filter
change alarm

Alarm status

Alarm status

Range

15-30

5-30

5-30

5-30

0

0-10
5-25

1-40

1-40

0,1-2

30-600

500 -
5000

Data
“C
“C
°C
°C

TSP low
TSP medium
TSP high

Not active
Active

oC

°C

Minutes

Minutes

V/min

Minutes

Alarm not
active

Alarm active
Supervision by
time
Supervision

by pressure
switch

Hours

Alarm not
active

Alarm active

Alarm not
active

Alarm active

Default R/W
value

30 R/W
13/15 R/W
18/20 R/W
23/25 R/W
2 R/W
0 R

5 R/W
11 R/W
5 R/W
2 R/W
0,5 R/W
30 R/W
0 R

1 R/W
2500 R/W
0 R

0 R

Comments

Supply air maximum
temperature

Low temperature
setpoint

Medium temperature
setpoint

High temperature
setpoint
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N° Type of register Description Range Data Default R/W Comments
Reg. value
ETA sensor alarm
10 Discret input Alarm status 0 Alarm not 0 R
active
1 Alarm active

EHA sensor alarm

1" Discret input Alarm status 0 Alarm not 0 R
active
1 Alarm active

10. INSPECTION, MAINTENANCE AND CLEANING

10.1. FILTERS REPLACEMENT

The maintenance side for filters replacement depends on the model and version. The exact ubi-
cation of the filters is identified by a label in the unit profile that indicates the type of filter and its
characteristics.

FALLING OBJECTS

When loosening the screws that hold the panels, they will be released. In units
installed in ceiling, pay special attention to this operation to prevent the fall of a
panel. During the maintenance signpost the area below the heat recovery unit and
prevent person access to it.

Access to filters is done by removing the two registration panels located on the side of the heat
recovery unit. To replace the filters, follow the following sequence:

Fig.1

1. Access to the filters is done by removing the two existing side panels on the side where the
electrical cabinet is located (Fig.1).

2. Remove the 4 screws that fix the filter access panel. Hold the panel preventing it from falling
when loosening the last screw. (Fig 2).

3. Pull the dirty filter outwards, sliding it on the existing guide.

In the process of assembling the new filter, follow the reverse order, paying attention to the arrow
that defines the direction of the air that you will find in the new S&P filter.
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Filters spare parts table

Model Accessory filters and spare parts for CAD-COMPACT*

G4 M5 F7 F9
CAD-COMPACT 500  AFR-CAD-COMPACT 500 G4  AFR-CAD-COMPACT 500 M5 ~ AFR-CAD-COMPACT 500 F7  AFR-CAD-COMPACT 500 F9
CAD-COMPACT 900  AFR-CAD-COMPACT 900 G4  AFR-CAD-COMPACT 900 M5 ~ AFR-CAD-COMPACT 900 F7  AFR-CAD-COMPACT 900 F9
CAD-COMPACT 1300 AFR-CAD-COMPACT 1300 G4 AFR-CAD-COMPACT 1300 M5  AFR-CAD-COMPACT 1300 F7 ~ AFR-CAD-COMPACT 1300 F9
CAD-COMPACT 1800 AFR-CAD-COMPACT 1800 G4 AFR-CAD-COMPACT 1800 M5  AFR-CAD-COMPACT 1800 F7  AFR-CAD-COMPACT 1800 F9
CAD-COMPACT 3200 AFR-CAD-COMPACT 3200 G4 AFR-CAD-COMPACT 3200 M5  AFR-CAD-COMPACT 3200 F7 ~ AFR-CAD-COMPACT 3200 F9

*From factory the units are supplied with F7 filter in supply side and M5 in extraction. All models allow the installation of a second filter inside, obtaining, among others, the
following combinations: F7 + F9, M5 + F7 or G4 + F7.

10.2. ADDITIONAL FILTER INSTALLATION

The heat recovery is supplied with mounted filters.

Low pressure F7 filter for supply air and M5 for extract air.

Inside the heat recovery unit there is a specific rail for mounting a second additional filter (supplied
as an accessory).

10.3. HEAT EXCHANGER

To perform the heat exchanger cleaning it is necessary to remove it from the unit. The disassembly
can be easily done from the lateral panel:

Core disassembly sequence per side

Fig.3

To disassemble of the heat exchanger follow the following sequence:

* Loosen the screws that hold the side panel. Before releasing the panel, ensure that it is well
supported by the operator, preventing it from falling (Fig. 1).

¢ Remove the bypass assembly, releasing its electrical connector (Fig. 2).

¢ Pull the heat exchanger until it is completely removed from the equipment (Fig. 3).

10.4. FANS

It is not necessary to access the fan to carry out maintenance tasks, nor to carry out the electrical
connection since both fans are wired to the electrical cabinet. However, it is necessary to leave
enough space around the unit in order to allow access to fans in case of its failure. Do not install the
heat exchanger against a wall or an obstacle that prevents access to the fans.

If you need to replace the fan, follow the following sequence:

* Remove the access panel for the affected fan (Fig. 1).
* Release the screws that lock the metal plate on which the fan is mounted (Fig. 2).
 Pull out the plate and once outside, remove the fan and proceed to replace it (Fig. 3).
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Fig.1

10.5. CONDENSATION DRAINPIPE

Inspect the drainpipe regularly and make sure it is not blocked, if this is the case, remove the
obstruction. Check that the drain pipe was done according to the indication included in the point
CONNECTIONS of this manual.

The siphon should always be full of water. Check its level periodically, refilling it if necessary. An
empty siphon can cause the condensate tray to overflow and water leak through the equipment

enclosure.

11. OPERATION ANOMALIES

11.1. GENERAL ANOMALIES

Anomaly
Difficult to start.

Insufficient airflow.
Insufficient pressure.

Reduction in
performance after a
period of acceptable
operation.

New air temperature
too cold.

Insufficient performance
of the exchanger.
Formation of frost on
the exchanger.

Air pulsation.

There is water inside
the unit.
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Cause

Reduced power supply voltage.
Insufficient static torque of motor.

Blocked pipes and/or inlet points
closed.

Fan obstructed.

Filter overloaded.

Insufficient rotation speed.
Exchanger package blocked.

Leaks in the circuit before and/or
after the fan.
Damaged roller.

Outdoor air -5°C or less.
Fins dirty.
Outdoor air below -5°C.

Fan working in excessively low
flow conditions.
Flow instability, obstruction or
bad connection.

Drain clogged or wrongly
dimentioned.

Solution

Check motor specification plate.

Close the air inlets to reach the maximum
speed. Change the motor is necessary.
Contact the S&P Post-Sales service.
Clean inlet tubes.

Clean fan.

Clean or replace filter.

Check power supply voltage.

Clean the exchanger.

Check the circuit and restore original
conditions. Check the impeller and if
necessary, replace with an original spare part.
Contact the S&P post sales service.

Insertion of post-heating resistances.

Contact the S&P post sales service.

Clean the exchanger.

Insertion of pre-heating devices (anti-ice).
Contact the S&P Customer Advice service.
Modification of the circuit and/or replacement
of the fan. Clean and/or readjust the inlet
channels.

Operate the electronic regulator, increasing
the minimum speed (insufficient voltage).
Contact the S&P Customer Advice service.

Check if exists a body/object obstructing the
passage of water and remove it. Verify that
the drain trap exists and is correctly sized
according to the instructins of this manual.



11.2. LIST OF ALARMS

If an alarm is activated or an error occurs, the red LED on the right button will flash.

The blinking of the red LED can be combined with green flashes which refer to the by-pass wor-
king mode.
The number of LED flashes refers to the type of error detected:

Priority Alarm/Status

1

Communication
error between
hand terminal and
electronic board

Extraction fan failure

Supply fan failure

Defrost active

Bypass OPEN in
manual mode

Clogged filter alarm

ODA temp. probe
failure (fresh air)
SUP temp. probe
failure (supply)
ETA temp. probe
failure (extraction)
EHA temp. probe
failure (exhaustion)

Led
Red led, 1 blink

Red led, 2 blinks

Red led, 3 blinks

Flashing green led

Continuous green
led

Continuous red led
Red led, 4 blinks

Red led, 5 blinks
Red led, 6 blinks

Red led, 7 blinks

Actuation
Stop the unit

Stops unit after 90 s (adjustable) from the

“Fan Fault” activation. The “Fan Fault” will be
activated only when the alarm situation has been
maintained active for 30 s (configurable).

Stop unit after 90 s (adjustable) from the

“Fan Fault” activation. The “Fan Fault” will be
activated only when the alarm situation has been
maintained active for 30 s (configurable).

Defrost management

Normal operation

Normal operation

The unit stops
Normal operation
Normal operation

The unit stops (freezing risk of the heat exchanger)

The appearance of an alarm generates the activation of the digital output A1-A2, with the exception
of alarms for “Defrost active” and “Bypass open in manual mode”.
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Hand terminal communication error
Fault extraction fan

Fault supply fan

ODA temp. probe failure

SUP temp. probe failure

ETA temp. probe failure

EHA temp. probe failure

Clogged filter alarm

Bypass ON manual mode

Defrost active

A:0,75s
B:3s
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12. WIRING DIAGRAMS

S0

12.1. CAD-COMPACT 500 TO 3200 MODELS

Control 0-10V

Supply fan

Control 0-10V

Extract fan

SD

roa =
SUPPLY L:L l X \/\/L<
230V50Hz N ‘L J‘ S 3 N EAF RSG
1Ph+N In — M

Remote ON/OFF

J Digital input

Contact closed = Remote OFF
230VAC

H} ALARM
——>) Digital output (Free of voltage)
Contact closed = Activated alarm

6 |82
o|&|<|e £82 By-pass
- FB1 FB1 @ Actuator
p1 51|81
Control - NB
E Local/Modbus m
o | __~___ BOOST (High Speed)
- __I Digital Input
| mopsusrTu Contact closed = Boost ON
B JP6
White D1 j Supply air )
| Green oo | | fan side . " ps PS Filter
‘ Blue om ‘ [ F1 |f——_ SAF EAF |\ Supervision
L Red 12V iy Contact closed = Clogged filter
I H}
MODBUS RTU REG2 [——>
1 Supply fan
r RJ-45 T o) n >
oo
Do B B
MODBUS = REG1
L | J End of line “ Extract fan
Tsue ACCESSORY
‘—] USER BAT. EXT.
=" 7
Tera @ <ﬁ‘on<H‘o E;‘c‘ ‘ ’ ‘
Topa ‘ 1 ‘
SCO2 ‘ TDP ‘
COP Mode
T L— Gnd | Gnd
EHA E €02 [o-1ov ‘ Only available
Ve | 2av LVvia Modbus N
MODBUS INTEGRATION
SD:  Switch Fa'ﬁ" —— RL-458PIns .
SAF: Supply fan A D1 Pin - Function 1B
EAF: Extract fan ‘ B DO ‘ ‘ "1 -com ie ‘
PS:  Pressure Switch ‘ 0V-Gnd [y ‘ ‘ 121 é%)v gE ‘
7
Tsyp: Supply Air Temp. probe (Fresh air) L 12V J L 5 - D1 = J
Tera: Extract Air Temp. probe (Foul air) —_— - —_— - - — —
Topa: Outdoor Air Temp. probe (Fresh air) The Modbus RTU network connection can be made through
Teua: Exhaust Air Temp. probe (Foul air) the RJ-45 connector or through the terminals to which the
command is connected (in this case the command is disabled)
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12.2. CAD-COMPACT 4500 MODEL

s L mL< Control 0-10V
‘F*T‘ N SAF RSG Supply fan

3 | M

suppLY 3 Ll =

400Vh50Hz 3 ; € k‘ ;E: Control 0-10V

3Ph+N 1
N =0 M Extract fan
L L

Remote ON/OFF

A L L
l = [ Nt H = [NZILZH [Nl[Lll Digital input n
Contact closed = Remote OFF
230VAC
H}ALARM
——>) Digital output (Free of voltage)
Contact closed = Activated alarm
LB2
FB2
By-pass
FB1 @ Actuator
JP1 LB1
Control NB
Local/Modbus
| __~__ BOOST (High Speed)
__I Digital Input
| wmopsusrTu Contact closed = Boost ON
B JP6
F White D1 E] Supply air "
| Green 50 | | fan side ———"ps PS Filter
‘ Blue oM ‘ I SAF EAF \ Supervision
L Red 2V 1 Contact closed = Clogged filter
—— 1 — [TcH2 H}
MODBUS RTU REG2 [F——>
— — X31 Supply fan
[ s = 0 F—
[
D BB
MODBUS = REG1
L | J End of line = o Extract fan
Tsue ACCESSORY
}—J USER BAT. EXT. CCESSO —
TETA

Tooa E
Tena E

SD:  Switch

SAF: Supply fan

EAF: Extract fan

PS:  Pressure Switch

Tsup: Supply Air Temp. probe (Fresh air)
Tera: Extract Air Temp. probe (Foul air)
Topa: Outdoor Air Temp. probe (Fresh air)
Tena: Exhaust Air Temp. probe (Foul air)
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=[<[z]=] ][zl |[=]:] =
R =

Serial Port

1
\ \
| ‘Temw |
\

sco2 | TDP
L—Gnd [ Gnd cop MOQe

02 [o-10V| ‘ Qn\y available ‘

V+ 24v \llawdﬂs ]

MODBUS INTEGRATION
RJ-45 8 Pins

D1 Pin - Function %E

ool | | T com Z;g ‘

ol || 3 2 )
H=)

The Modbus RTU network connection can be made through
the RJ-45 connector or through the terminals to which the

command is connected (in this case the command is disabled)
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MPABUNA BE3MEKU TA MAPKYBAHHA «CE»

3ATA/IbHI IHCTPYKLII.

MAPKYBAHHA MPUCTPOIO.

NOPALOK EKCMIYATALLT.

o v A W N R

BCTAHOB/IEHHA

6.1. seyn
6.1.1. vas nosiTpi

6.2. Posmipn Ta sinsHHit npoctip A

6.2.1. poawipn

6.2.2. BinbHuit npoctip ans TexHi o6cnyrosy

6.3. Npouec monTay AoAaTKOBOTO dinsTpa noAasi

6.4. Texviumi Vikm cepii

6.5.

6.5.1. 20

6.5.2. Komaencaty
6.5.3. Encxrpmne

6.5.3.1. niaxiouern sosHiwnsoro cercopHoro ancnaen (ETD) ans

6.5.4. nigkniouennn enextpuix

6.5.4.1. vnpasnismn VAV (smiruis notik nositpa) 3 AaTamkomco,abo aHanoriHum

6.5.4.2. pesum ccoOP (nocrivirmii Tek)

6.6. 380porHuii norik nositp 3308Hi /

7. CXEMW KEPYBAHHA

8. OCHOBHI OMEPALLI YIPABAIHHS

8.1. onue

8.2. Ocrosti dyrki

8.2.1. Yepes aucraruiiinmii Tepminan, wo BX0AUTS A0 KOMMAEKTY NOCTABKM MPUCTPOIO

8.2.2. Yepes inrerpauiio 8 mepexy Modbus (308HiwHa cucrema iHn Gyaianeto)

8.3. sin pwmikany — pil ryBaua

8.3. 1. Bubip wenakocti obepranta BeHTUNATOPa (3aNyCK / 3yNuHKa / PEry/IOBaHHS WBMAKOCTI

8.3.2. v yHKLi npUp °

8.3.3. Hanawrysanns Temneparypy 6aiinacy B pexxumi NPUPOAHOTO OXONOMKEHHS

8.4.
8.4.1. 3mina sagarnx i

8.4.2. 3mina sanaroro sauenns siakpurta Gaiinacy (pesum

8.4.3. Bubip sertunaTopa, AKMi BUKOHYE POIb FONIOBHOTO (AOCTYMHO /MLIE ANA ATPEraTiB, WO KEPYIOTHCA Yepes

Modbus y pesiumi COP)

8.4.4. pobora & pesumi amiHoro notoky nositpa (VAV) 3a0eHO 8i 30BHILIHBOTO AaTuMKa

(co, , TemnepaTypu a6 siaHOCHOT BonoroCTi)

8.4.5. Komtpons crany dinstpa

8.4.6. 06mit dymkuiamu koHTypie noaaui Ta BUTAKKM NOBITPA

8.4.7. oyuwiani Tucky.

8.4.8. i

8.4.9. sawcr

9. niaxniouenrn Ao CUCTEMM YIIPABNIHHA BYAIBNEIO (BMS)
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12. CXEMW MIAKNOYEHHA

10. MEPEBIPKA, TEXHIYHE OBC/TYTOBYBAHHSA TA OYULLEHHA

10.1. 3amina pinstpis

10.2. dinbTpa
10.3.
10.4. s
10.5. tpy6aamn KoHaeHcaTy

11, HEHOPMANbBHI SBMLLA NIA YAC EKCIYATALLT

11.1. 3aranshir po6ot

11.2. nepenix curnanie tpusorm

12.1. Mogeni CAD-COMPACT sig 500 ao 3200

12.2. Mogens CAD-COMPACT 4500
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MepesipTe BiACTaH] Mi ONOPaMU Ha CXemax y po3aii: «TabapuTy Ta BinbHi ANA TeXHIYHOTO 06CNYroBYBaHH

MOHTaMHUK NOBUHEH NEPEKOHATUCA, WO KOHCTPYKLA CTeAi Ta KPINWAbHI @NeMeHTU 3AaTHI BUTPUMATU Bary NPUCTPOIO, BPAXOBYIOUM, LWO Lie AMHAMIYHE HABAHTAKEHHS.

L1{06 3an06irTn nepeAasi siGpaiii BiA A0 pewT MOHTAXHUK MOBUHEH osysaTH iiiHi enemenTH, a Takox THYHKi MydTH Mix
BOAOMPOBIAHNMY 3'€AHAHHAMM Ta TPY6ONPOBOAAMM.

Mogens

3aranbwa sara NpUCTPOIO (kr) Komnnexr )
CAD-COMPACT 500 i KIT AM CAD-COMPACT
CAD-COMPACT 900 E3 KOMI/IEKT AM CAD-COMPACT
CAD-COMPACT 1300 137 KOMI/IEKT AM CAD-COMPACT
CAD-COMPACT 1800 15 KIT AM CAD-COMPACT
CAD-COMPACT 2500 25 KOMI/IEKT CAD-COMPACT
CAD-COMPACT 3200 25 KOMI/IEKT AM CAD-COMPACT
CAD-COMPACT 4500 33 Komnnexr ans CAD-COMPACT
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MoHTax Hasicy

IcHye 2 Tunu Hasicie: mani moaeni: TPP-CAD COMPACT 500-1800 Ta Benvki moaeni: TPP-CAD COMPACT 2500-4500.
B 060X BUNAAKax KyMOA MOCTa4aETbCA AK €AUHE Wine. POBOTU Ha MicLi OBMEXYIOTHCS MOHTEeM Kynona Ha MpUCTPO AA 360y BIAMOBIAHO A0 TaKoi
nocnigosHocTi:

HaBIC A Top JFRPINITE HABIC Fa opi 38 3

/AONOMOrOIO FBUHTIB, WO BXOAATL 40 BCTAHOBNIEHMM KOBMaKOM.

KOMMNIEKTY NOCTaBKM Hasicy N
306parkeHHs BIANOBIAAE

moaeni CAD COMPACT 4500

OKpit KO3MPKa Ta ONOPHMX HIXOK 3 v, i 6. cucremy nosi i a6o nositposabip! ,
CiTKOKO A9 3AXNCTY BiA NTaxis, Wo6 3ano6irTn NoTp: TBapH a6 CTOPOHHIX NPeAMETIB y P paTop Tenna.

iite y ye PUUHIi wadi
Vy po Ha B NOBITP, B AKMX PEKYNEPaTOPM TeNNIa 3YNMHAIOTLCA Ha Hid a60 Ha TPMBaNi NPOMIXKM Yacy, HeoBXiAHO:
a) BCTaHOBMTY i301ALiHI 3aCAIHKN Ha BXOA[ 30BHILLHLOFO NOBITPA Ta HA BUXOAI NOBITPA.

b)

BCTaHOBUTU NPUCTPOT ANA 3aNOGIraHHA KOHAGHCALI BCEPEAMHI eneKTpUdHO Wwady, Taki AK: HarpiBanbHi enemeHTM wadw, WO 3anobiraioTb yTBOpeHHIo
y Ha wadw Ta Tax. SIK anbTepHaTUBY, MATPUMYIATE eNeKTPOHHI ™ nia pyroto; Takum
YMHOM, BNACHE Tenno, Wo A p Tamu, 3an06iraTUMe YTBOPEHHIO KOHAHCATY.
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b) Mopaeni CAD-COMPACT sig 2500 go 4500

BIAL 3BEPXY.

38 YMOBAMM 3ABOACHKOIO BUPOBHALTBA

Fopipingde

Fe enextomn wnaon »

BIABI/L BNIOBHI CBIKOTO OBITPA 3308HI

BUBELEHHA BHYTPILIHBOTO NOBITPA

e BUBEAEHHA KOHAEHCATY 1/2"

Mogens A
CAD-COMPACT 2500 1845
CAD-COMPACT 3200 2038
CAD-COMPACT 4500 2207

1670

1489

2156
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3. 3minie o p IP6 Ha i nnari PUUHOI NaHeni. [Iue. NyHKT «8.4. HanalwTysaHHa PO3LMPEHIX NapameTpie» Ha CTopiHLy 22.

4. Tinoku 8 xonoaHoMYy KAiMaTi, Ae Galinac BUKOPUCTOBYETLCA AK YacTUHa cTpaTerii Ten i 3MiHITG Gaiinacy Tak, wo6 sin
3a/MwWaBCA Ha CTOPOHI nogayi anaparty.

Biaw104iTy 6710K pexynepaLii Tenna Bia AKepena KUB/EHHA.
3HimiTe nanenb 670Ky pexynepayii Tenna (puc. 1).
OBepexHo BuTATHITH Gainac (puc. 2).

Bia'cAvaliTe enekTpudHuii po3'em, niaknIoueHuii Ao Gaiinacy.
MoBepHiTb Galinac BIAMOBIAHO A0 MaMOHKIB (puc. 3 4).
3HOBY MIAKIONITE ENEKTPUIHMIE PO3'em A0 Baiinacy.

BcranoBiTh Galinac Hasaa, y #oro Kopyc (pyc. 5), 3aKpuiiTe naHenb i 3anycTiTs NPUCTPIN.

Puc. 1

Puc.2 Puc.3

Puc.4

puc.5
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BAoctyn o pyuHoro Tvny)

3HABIWIM NepeaHIo NaHenb nynbTa iiiHoro MOXHa AOCTYN A0 HU3KK i iB, AKi 3MIHWUTK ek i HanawTyBaHHA. 3a
[IONOMOTOI0 BUKPYTKM 3N1€TKa HATUCHITB Ha BiuHi NPOPI3H, OKN NEPeAHA NaHeNb NYAbTa He BIAKPINUTLCA.

BUrNAA NOBOPOTHMX CENEKTOPIB NICAA 3HATTA KPULIKH:

Cenextop 4 Q Cenextop 3 (Bucoka wemaKicts)
«Banancy —_—— 1 —_—l——

(P Q_ | Cenexrop 2 (cepean wamaKicTs)

4
1
| L Cenextop 1 (Huabka wenaKicTs)

Cenextop 4 (CnewjanbHi bywkuii)
BAoctyn o iB Ta nep Ha i naati
VcepeanHi eneKTpUUHOT Wady 3HaXOANTLCA NNATa KOHTPONEPa, Ha AKI i Ta nep: ,3a AKNX MOXKHA 3MIHWTU 3aBOACHKI

HanawTyBaHHA KOHTPONEpa:

U[]D[]]]U

\ JUMPER
5| 7654382 1)31
HIEEEEHAE -






















3 #HOrO py4HOro TepMmiHany

YnpasniHHa yepes MODBUS (BMS)

‘ 3AKPUTO ‘ BIAKPUTO BIAKPUTO ‘

Nepemuyka JP1: 38'a30k MODBUS
Nicns 3aBepLIeHH NiAKNIoYeHHA Mepeski MODBUS HeoBXiAHO BKa3aTi OCTaHHIl NPUCTPIl Mepesi (KiHewp ki) 3 A0NOMOroto nepemiiki JP4 Ha naati KoHTponepa.
Lle#i NpUCTpiii He € KIHLEBUM NPUCTPOEM

it
Lleit npucTpiii € KiHUEBUM NPUCTPOEM NiHiT

‘ 3AKPUTO BIIKPUTO BIZKPUTO
Mepemuuka IP4: Onip Ha KiHui ikl (y mepesax Modbus)

MonoweHHs nepemuiok JPL Ta JP4 3aneHO BiA MICLA PO3TalLyBaHHA NPUCTPOIO B Mepexi Modbus.

CONTROL BASIC Ne 1 CONTROL BASIC Ne 2 CONTROL BASIC Ne 3

JP1 = posimanyi JP1 = posimwyr

P4 = ammarn

o o1 o1
) 0 )
| com | com | com
28 18 28
BMS
r-MODBUS RS485- 1
08-Gnd
8
Expanosanuii kabens Expanosawuii kabens
i (UZanNi AN U\
—— L

70



OcHOBHI XapaKTepUCTUKM KOHTPOnepa Modbus-RTU (He TCP/IP)

Anpecauin Nianerawi npucTpil: HacTpotoBaHa aapeca sig 1 40 247
Andysin Tak.

WenaKicts nepeaai AaHux 19200

Napurer MAPHWI

Pexum RTU

EnexTpuyii inTepaeiic RS-485 3 2-NPOBIAHMM NiaKNIouEHHAM 260 RS232

Tun pos'emy R 45

MNosigomnenna MODBUS

Anpeca ynruin Bawi Mepesipa CRC

86iris 86iris N x 8 6iria 166iria

opmar KoxHoro GaiTa B pesvmi RTU:

Cucrema KoaysaHHa: 8-6iTHuii Agilikosuit
BiTh Ha GaiiT: 1 6it START (cTapr)
8 6iTis AaHuX, HaliCTapLMii 6iT NepeAaeTbeA nepwmm 1 6iT 41A napHocTi (noTpi6Ha napka
napHicts)

1 6it STOP (kiHeup)

Kapra nam'ati Modbus
Tun pericrpa onue Bianason Bavi 3unyeawn  Komentapi
Ne 3nadena 32 ot

pericipa 3aMOBHYBAHHAM

3araneHa KonGirypauin

9 Korywwa Cran npuctpoio 1 Sumysanis/
4 BAvKHero e
1 3anyex
7 Kotywka KowrakT sanycky/3ynukku CLP 0 RW
o Kowrair NO
1 Kowrakr NC
0 Koryuwa Pexum poBotn 0 RW
seTwnATOpiB © Y
1 Pexm COP
4 Pericrp aseaeHHA Vin 0-10 B R
3Havienin ananorosoro xogy (B)
1 Pericrp exianwx AaHix TobA -30-50 R X
Temnepatypa 30aHiwHs0r0
nositps (caime nosiTpn)
2 Pericrp exiaHwx AaHIx TETA -30-50 R
Temneparypa sianpausosanoro
nositps
3 Bigpui pericrp TEHA 30-50 R
Temnepatypa sianpausosaoro
noBiTpA (3a6pyareHe nositpa)
4 Briguii perictp TSUP. -30-50 o R

Temnepatypa npunasHoro

nosiTps (ceixe nosiTps)



Onmc Aianason Bavii 3wnysaws  Komenrapi

Ne 3nadenna 32 o1t
pewinn 3amosuyBaHHAM
Kowdirypauia MODBUS
o Perictp yTpumara 1 Sunyears/
Kaan 30’3k Kanan / Byson e
1 Perictp yTpumara Wemapicrs nepepasi 8 Sunyeas/
4 110 e
1 30
2 &0
3 1200
4 2400
5 4300
6 9600
7 14400
s 19200
9 28800
10 38400
1 56000
1 57600
13 115200
2 Perictp yrpumaria Napurer 4 Ge napHocti 2 Jumyan
o Nepeasaac HassricTs 2 cron-6iti
1 oop
2 MAPHUIA
4 BuckperHwii Bxia Curvan TpHgOTM 38'a3Ky o R
4 Curkan TpuBO BiacyTH
1 CUrHan TpHBOTH aKTUBHUI
Hanaurrysanis sewTunsTopia
4 Perictp yTpumaria § 1-5 Imnynbcis/06ept 1 3unysans/  HeoBXiaHO BUIHAUTH (aKThaHy HacToTy
ineiicTs imnysbcis Ha oguH sannc 06epTaHHA BeHTMNATOP. BOHa 3aNEHMUTS BIA
mopeni
0BepT BeHTUAATOPA MHBAEHHA
- -500: 2 imnyben
3 Perictp yTpumaria Imnynbcis Ha oAUk obept 1-5 Imnynbcis/06ept 1 Junysann/
BUTANHOTO BeHTUIRTOPa samc R R
4500: 1imnynsc
-13007a 1800: 5
imnysscia
5 PericTp yTpumanta MinimansHa 4actora o6epTana 50-500 06/x8. 300 Fwmysanis/
sannc
1 DuckpeTHwii Bxia Curvan Tpusorn o R
e 4 CurHan TpuBOrM siacyTHili
uanern
1 CUrHan TPHBOTM aKTUBHMI
2 BuckpeTHwii BXiA Curwan Tpusorn o R
ortron0 o Bea curHany TpuBor
sewTwnaTopa
1 CurHan TpHBOIY aKTUBHUI
6 Perictp xiapix aainx O6oporw serTHnATOPa 0-5000 o R
et 060poTH Ha xsunHy
seHTunATOpa NoAai
nositpn
5 Perictp xianyx aamix BUTANHMI BeHTUARTOP RPM 0-5000 o R
O6oporw suTaiHOrO
sexTunATOpa
2 TennooGminwK Bu6ip seHTrATOpa 4 . 0 T
«ronoBHUIA/NiANErAiIY T ) sannc

BenTwAATOp NoAaY
nositpa
TonosHwii seTUAATOP

BUTRHOT CUCTEMN
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Perictp yTpumarHa

BewTunaTop-niaiernuii 3

Avc6anarcom

-30-30

Sunysanss/
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Tun peectpy Onmc Aianason Bavii Sunysaw/s  Komentapi
Ne 3aveHnn 32 e
pericrpa 3MOBYBaHHAM

Pexum poGoTH enTunATOpiB VAV

50 Perictp 36epesenHn Bubpana wemaKicTs. 1 E
1 Hitsbika wenakicts sannc
2 Cepeans wenaKicT
3 BucOKa wBMAKICT
4 AsTomaTHHAY peRM
6 PericTp yrpumania Hisbia wenakicrs 055 BonbT 35 Jumysan/s
anac
7 PericTp yrpumara Cepepyn wemaKicts 3-8 GonsT 6 Jumyeanen/s
annc
8 PericTp yTpumania BUCOKOWIBMAKICHMI 5-10 BonbT 95 E
anac
10 PericTp yTpumanHs Tun garmka 4 o 3umysann/
Bes aarmka e
1 2
2 Temneparypa
3

BianocHa Bosoricts.

4
3osituHe KepysanHA 0-10 B
1 PericTp yTpumanha ianason PPM 0-4000 o2 (PPM) 2000 Jumysan/s  AKWO TN AaTHMKa = 1
anac
2 PericTp yrpumania 0-80 50 3unyea/s  AIKULO TN AaTuMKa = 2
[ianason Temneparyp anue
B PericTp yrpumania 0-100 % Bonoricr 100 3emyeate/s  AKULO TN AaTunKa = 3
Dianazon sigwocHof sonorocri e
1 PericTp yrpumania Aianason 0-10 B o-10 BonbT 10 JumyaKn/s  AKILO TN AaTMKa = 4
anac
15 PericTp ypumania 3agawe snasent PPM PPM 1100 3amyea/s  AKULO TN AaTumKa = 1
0 — kireup o
Aianasony
16 Pericrp yTpumanta 3anane suasentn °C X °c x5 B Ao Tun AaTiMka = 2
— wivews
Aianazony
7 PericTp yTpumara % sonorocti 50 Jumyam/s  AKIO TN AATIMKa = 3
3apane HadenHs % sonorocti 0 — Kiveus e
Aianasony
18 Perictp yrpumania 3agane sHadentin 0-10 B BonbT 50 Junysare/s
0 — kireup ac KO T AaTamKa = 4 3HavenHA =
Aianasony Bonbr x 10
1 PericTp yTpumanHa 0 — Kiveus PPM 00 3umyeat/s  AKULO TN AaTunKa = 1
Peryniosanmn amiuenrs (+/-) Alanasony ane
PPM
2 Perictp yTpumara 0 — kirews o 2 n Ao Tun patimka = 2
Peryniosansn smiutenta (+/)%C  pianasony
2 Pericrp yTpumanta PerynioBarta suient (+/-) 0 — kireup % Bonoroci 5 Junyear/s  AKULO THN AaTuMKa = 3
Aianazony annc
% Bonorocri
2 PericTp yrpumania 0 — Kiveus BonbT 3 JumysaKr/s  AKILO TUN AaT4MKa = 4 IHadeHHA =
Peryniosanmn amiuenns (+/-) e amc  Bonetx10
0-108
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PericTp yTpumanhs

Perictp yrpumanta

TpaHyyHe 3HaueHHA curHany.
TpuBorY, PPM

Mexa cnpausosyeanHs curHany
TpBorM, °C

0 — kineup

Ajanazony

— Kiveus

pianazony

PPM

RW

EZ)

Ao TMn AaTumKa = 1

Akuwo Tvn AaTumKa = 2
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Onmc Aianason Bavii Sunysaw/s  Komentapi

Ne 3nadenna 32 e
pericrpa 3amosuyBaHHAM
53 PericTp yrpumanHa % Bonorocri o 3umyBat/s  AKULO TN AaTunKa = 3
TPaHWIHe 3HaveHHA CHTHany 0 — kirews e
TpuBor, % Bonorocti Aianasony
54 PericTp yTpumaHHA Bonbt 100 Swnysanna/3
Mexa — KiHeus avc | FKIO TN AaTmKa = 4 3Havens =
cnpauposysaHHA Aianazony Bonktu x 10
curvanizauii 0-10 8
3 DuckpeTHui Bxin Curnanu Tpusoru o o R
Curnan Tpusorn
HeaKTUBHWi
1 Curnanizauin ysimisena
3 PericTp yTpumanHa MiHiMabHMiA BUXiAHMi CUrHan 0-5 B0NbLT 2 Swnysanna/3
annc
% PericTp yrpumania 5-10 BoneT 10 RW
Marcumansia snxiara
noTyKicTs
Pexum poGotw sexTunaTopis COP
3 PericTp yTpumanHa Aianason Aaranka 0-2500 nackanis 2500 Jumysana/s
anac
2% PericTp yTpumaHHA 3apane 3HaueHHA Nackant 200 Swnysanna/3
— wivews e
Aianazony
2 PericTp yTpumanHa Kp 1-250 ) RW
Mponopuina KoHeTaHTa
30 PericTp yTpumanka K 1-250 2 EX—
IHTerpanbHa KoHCTakTa e
27 Pericrp yTpumanta Mitimanbuit suxiauni cursan 05 sonbT 2 RW
28 PericTp yrpumania 5-10 BoneT 10 RW
MaKcumanbHa noTyKHicrs
BOOST
8 Koryuika Craryc BOOST 0 3umysan/
0 HeaktusHui s
1 Avcrusrinih
E PericTp yTpumanka 0-600 Xeunusn & Ex—
PexwM NpHCKOpeHHA Talimepa e
2 Perictp yTpumara 5-10 aonsT 10 Ee—
3aaaHe HadeHHA WBMAKOCTI e
BeHTWIATOPa NpH niABMLEHHI
noTyKHocTi
6 Koryuka KorTakru F3-F4 (nigcunenns) o RW
4 Kowrakt NO
1 Kowrakt NC
Ynpasninua BY-PASS
4 BcKpeTHWi BXia Cran Gaiinacy 0 R
o BiakpHTo
1 3akpuTo
E) PericTp yTpumanHs Pexum 06xoay. [ Bumyearss/
1 Astomarsinii e
2 Pyute siaKpuTTA
3 PyiHe sakpATTA
3 Koryuwia Buswavenma Tcontrol 1 RW
4 TETA PeryniosanKA y BiasiAHOMY NOBITpI
1 TSuP PeryNioBaHHA y NPUNAMBHOMY NOBITPI
E PericTp yTpumanka 0-600 xeunn 80 ER -
Taimep nic/s pyHOro pesmmy T
POBOTH B O6XiAHOMY PeXUM
49 Perictp yTpumara TobA 5-20 o 2 B

‘Temneparypa 30BHiHBOrO NOBITPA
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PericTp yrpumanks

MinimansHa Temnepatypa TSUP

5-20

RW

MinimansHa Temnepatypa

npUnAMBHOrO NOBITPA
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Tun pewirk
Neper.
© PericTp yTpumania
£ Pericrp yTpumanta
35 Pericrp yTpumanta
3% Pericrp yTpumanta
£ Perictp yTpumania

VNpaBAniHHA PO3MOPOXYBaHHAM

6 Luckperswii exia
a Pericrp yTpumanta
2 Pericrp yTpumants
“ PericTp yTpumanHs
6 PericTp yTpumanHs
a7 PericTp yTpumanHs
55 Perictp yTpumanHa

CUrHan TpUBOIY NPo 3acMmiueHA dinbTpa

5 AvckpeThuii exin
4 Korywka
a8 PericTp yTpumanHs

Curnan TpuBork aaTuMKa ODA

8 BvckpeTHuiA BXiA

Curwan TpuBorM Aatumka SUP

9 LuckpeTHwii Bxia
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Onuc

MakcimansHe anavenHn TSUP

Hitabiati piseris TSP

TSP cepeaHe 3HaueHHA

TSP Bucokmii

AKTUBHE 3HaUEHHA TeMnepaTypH

Craryc posmoposysakHa

TRISK

TSUP, miHimansHuii yac

PO3MOpONKyBaHHA

Yac ouikysanns nicna
aktusaui nonepeasLoro

Harpisava

Yac ouikysarkA nicna

siakpuTTA 0BX0AY

JTiis ynOBINBHEHHF WBMAKOCT]

oBepranin pexTwnATOpa

Yac synuHK npucTpolo

Cran curHany Tpusoru

Tun korTpOnI

Yac A0 cNpaupoBysaHHA curHany

TPUBOTY PO 3amiHy GinbTPa

Cran curnany Tpusory

Cran curvany Tpusor

Ajanason

15-30

30-600

500 -

Bawi
Jnauennn 32
3aMOBHYB2HHAM
°c 0
o 13/15
o 18/20
°c 23/25
2
HUokHE SHaveHHA TSP
TSP cepepiii
TSP sucokuii
0
He akTvgHwii
Axtgruin
o s
o u
XBUANH 5
XBUANH 2
o6/x8 05
XBUANH EY
0
Curvan Tpusorn
HeakTuBHMii
Curnanizauin ysimkmena
1
KOHTpONb 32 acom
KoHTpons. Y
Aonomorolo pene TeKy.
Toaun 2500
[
Curvanisauin HeakTuBHa
CUrHan TPMBOTY AKTUBHMI
0

Curwanisauia HeakTMBHa

Curnanizauin ysimkmena

Sunysaw/s  Komentapi

MaKcumanbHa TemnepaTypa npunAMBHOro

nositpa

3apawa HusbKa TemnepaTypa

3a/1aHe 3HAYEHHA TeMnEpaTypH CepeaoBHLA

3aAaHe 3HA4EHHA BUICOKOI TemnepaTypH

Jumysanie/
sanuc

Jumysanis/3
amc

Jumysania/3

ave

Sunyeasss
sanme















Momunka 38'A3ky 3 pysHm Tepminanom

HecnpagHICTL BUTAXHOTO BEHTMAATOPA

BEHTUNATOP 3 HECNPABHUM HKMBACHHAM

HecnpasHicTs Aarunka Temnepatypu ODA

Hecnpaswicts Aauwka Temnepatypu SUP

36ii paranka Temneparypn ETA

HecnpasHictb gatuwa Temneparypu EHA

CurHan TpMBOrM N 3acmiventn ¢inbTpa

PyuHii pesum «Balinac yeimkHeHo»

AKTUBHE POIMOPONYBaHHA

A:075¢

B:3c
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