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CADB/T-HE BASIC

Heat recovery unit with integrated control
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1. INTRODUCTION

Thank you for purchasing this appliance. It has been manufactured in full compliance with applicable
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 regarding
safety, and therefore are based on compliance with general regulations. Therefore, we recommend 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 corres-
ponds 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.

e Identification signs: CE card, indicating product information and manufacturer’s address. The CE
mark indicates the product’s conformity with EEC standards.

Danger signs Prohibition signs



5. HANDLING

The CADB/T-HE models 04 to 33 are delivered fixed with screws to the pallets.

The models 45 to 100 are equipped with a bed, due to its weight are supplied without pallets. The unit
can be handled by a pallet transporter, a forklift, or a crane.

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.

Models 04 to 33

Models 45 to 100

6. LIFTING

6.1. INTRODUCTION

e |f the equipment has to be lifted by crane, the corresponding risk assessment must be carried out and
all the necessary safety measures must be taken to avoid accidents.

¢ The materials and means used during the handling and lifting of the equipment must be appropriate
to the shape and dimensions of the equipment.

e Ensure that the means used can support the loads to be lifted. It is recommended to oversize the
weight of the equipment with a coefficient of 3 or higher.

 Unit weight: (check unit weights in next section).



6.2. RECOMMENDED LIFTING METHOD

6.2.1. Horizontal models: 04 to 33 LH/RH

These models include 6 supports, 4 of them located in the bottom corner of the unit and 2 in the
mid of the upper longitudinal profile (except size 04):

Use the 6 supports (4 in case of size 04) to lift the unit, ensuring that the weight of the unit is well
distributed through the 6 cables or slings used.

6.2.2. Vertical models: 04 to 33 LV/RV

These models include support feet. Each feet has a hole that allows to pass a lifting bar inside
them:




Fit 2 metallic bars across the holes of the feet as shown in the picture:

Use exclusively bars specifically designed for lifting purpose, ensuring the bars are suitable for
the unit weight.
Use spacers bars to avoid cables or slings from damaging the unit.

6.2.3. Horizontal and vertical models: 45 to 100

Those models include a perimetral bed support with 2 holes in the ends of the base, shown in
the picture:




Fit 2 metallic bars across the holes in the base:

Use exclusively bars specifically designed for lifting purpose, ensuring the bars are suitable for
the unit weight.
Use spacers bars to avoid cables or slings from damaging the unit.

7. INSTALLATION

7.1. INTRODUCTION
Horizontal models size 04, 08, 12, 16, 21, 27 and 33

These models are designed to be installed hanging from the ceiling or located behind a false ceiling.
When installing the unit, is mandatory to distribute the unit weight between all the supports existing in
the units:

o CADB-HE 04: 4 supports (one in each corner)
» CADB/T-HE 08 to 33: 6 supports (one in each corner and 2 centered in each side)

Using studded rods (@ 8 mm), it can be secured to the ceiling and levelled.




012

H ] Model A B c
= |- <o 4 - 1558 798
8 894 1788 948
° 12 869 1738 1088
“ . - 16 994 1988 1278
| . | 21 1169 2338 1678
S = = 27 1169 2338 1678
A A 33 1169 2338 1678

The model 04 does not have central support

The installer must ensure 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, such as antivibration devices in the supports, flexible
sleeves between the unit and the ducts, and flexible couplings between the water connections and the
pipelines.

A e o Model Weight (kg)
R R ot 4 147
7 y 8 183
[ 12 190
~ o~ 16 235
T 21 333
( 27 370
1 d 33 420

Vertical models

The models size 4 to 27 are supplied with support feets, while the models size 45 and 60 are supplied
with a perimetral bed. This bed must be in contact with the ground or with a flat surface. It is essential
that the weight of the equipment was distributed between all points of support to prevent unit defor-
mation.

The installer must make sure that the ceiling structure and the securing elements can bear the
weight of the unit, taking into account that it is a dynamic load.

Models 04 to 33

Model Weight (kg)

4 149
8 185
12 192
16 237
21 335
27 372
33 422




Models 45 to 100

Model Weight (kg)

45 597
60 730
100 862

Horizontal models of sizes 45 and 60

IMPORTANT!

Particularities in the installation of horizontal versions LH and RH

For a correct evacuation of condensation generated into the heat exchanger, it is necessary to install the
unit with a minimum slope of 3° to the side where the extraction fan is placed:

SUPPLY FAN - <

Horizontal models size 45 and 60 are supplied with a perimetral bed. This bed must be in contact with
the ground or with a flat surface. It is essential that the weight of the equipment was distributed between

all points of support to prevent unit deformation.
The installer must make sure that the ceiling structure and the securing elements can bear the
weight of the unit, taking into account that it is a dynamic load.

Model Weight (kg)
45 597
60 730

For all configurations

Once secured the device in correct position, the installer have to perform the connection to the air duc-
ting system, connection to the electric net, and in the case of versions with water coil, the connection
with closed circuit of hot water coil.

10



Inside of the unit are supplied the following accessories:

Drain** Cable Remote terminal* Manual
(10 m)
al .

INSTRUCTION
MANUAL
b) \

- . ke P

— . \!
[T )
X2 x2 x2 x1 x1 x1

* The remote controller is located inside the electric cabinet.

**In the models 45, 60 and 100 the drain is installed by default in the unit.
The drain is composed by 3 pieces:

a) Drain pipe

b) Female screw

c] Joint ring.

Install the two drains as indicated in the following drawing:

a) Horizontal versions of CADB/T HE 04 to 33

b) Horizontal versions of CADT-HE 45 and 60

N = . S -



c) Vertical versions of CADB/T HE 04 to 33

.
A ~
P .

g

L

In these versions, the drainpipe and the siphon are supplied mounted in the unit.

7.1.1. Outdoor installation

Whenever possible, it is advisable to be mounted indoors. When it is installed outdoors,it is prefe-
rable 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 (TPP accessory). Due to its design and the
position of its registers, it is preferable to use vertical versions (LV / RV] for outdoor installation.
In addition, these versions have feet that allow direct placement on the ground.

In horizontal version, models 04 to 33, ensure the sufficient space below the unit, to install a
siphons in the drain pipe.

If installed on the ground, sufficient space must be guaranteed under the unit so that it is possible
to install the corresponding siphons in the condensate outlets of the unit.

Min 100mm.

Drain pipe connexion

A - 4 ey
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There is a Kit composed of 6 feet 5407067200 - KIT PIES CADB-HE, which facilitates the assem-
bly on floor of these versions:

S 2x Central supports

"N 4x Corner supports

Detail of a CADB-HE 04 to 33 after the assembly of the KIT PIES CADB-HE

Both in the case that the Kit feet is used, or if the unit is based on antivibration pads, it is essential
that the unit support was guaranteed on the 6 existing supporting points being all of them at a
same plane.

In the case of not supporting the unit on the central supports it is possible that deformation in the
structure of the unit could take place, making it impossible to disassemble the panels.

Suitable rain protection canopy, according to the heat recovery unit model:

Heat recovery unit model Rain protection cowl model

Horizontal (LH / RH) Vertical (LV / RV)
CADB-HE-D 04 TPP-HE-H 04 TPP-HE-V 04
CADB-HE-D 08 TPP-HE-H 08 TPP-HE-V 08
CADB-HE-D 12 TPP-HE-H 12 TPP-HE-V 12
CADB-HE-D 16 TPP-HE-H 16 TPP-HE-V 16
CADB-HE-D 21 TPP-HE-H 21-27-33 TPP-HE-V 21-27
CADB-HE-D 27 TPP-HE-H 21-27-33 TPP-HE-V 21-27
CADB/T-HE-D 33 TPP-HE-H 21-27-33 TPP-HE-V 33
CADT-HE-D 45 TPP-HE-H 45 TPP-HE-V 45
CADT-HE-D 60 TPP-HE-H 60 TPP-HE-V 60
CADT-HE-D 100 - TPP-HE-V 100

Risk of condensation inside the unit

In winter, during the night or during periods of prolonged unit stoppage, it is possible that con-
densations appear on some internal surfaces of the unit, as well as inside the electrical cabinet.

a) Install isolation dampers in air inlet and air outlet.

b) Add anticondensation devices in the electrical cabinet as: cabinet heating elements that pre-
vent condensation formation on cabinet surfaces and electronic components.



7.2. DIMENSIONS AND FREE SPACE FOR MAINTENANCE
a) Horizontal versions of CADB/T HE 04 to 33 (False ceiling installation)

Distances for maintenance in installations with access from the lateral panels

ellell

|:| Access to filters and heat exchanger
|:| Access to control panel and fans

Distances for false ceiling installation

Model w H L A B c D (/]
04 760 375 1520 300 400 700 350 200
08 910 425 1750 330 400 860 400 250
12 1050 425 1700 500 400 1000 400 315
16 1240 450 1950 500 500 1190 425 315

21/27 1640 550 2300 700 700 1590 525 400
33 1640 650 2300 700 700 1590 625 400

14

400
400
500
500
700
700

| —
|:| Access to filters and heat exchanger | J\ Access to filters and fan

|:| Access to control panel and fans } } Access to heat exchanger

920
950
900
1150
1300
1300

Weight
(kg)
147
183
190
235
333
420




b) Horizontal versions of CADB/T HE 45 and 60 (Floor installation)

Floor installation

Model W H
45 1500 1200
60 1550 1580

1

| J\ Access to filters and heat exchanger

Ve

-
! | Access to control panel and fans

2100
2250

c) Vertical versions of CADB/T HE 04 to 33

500
500

@)
®

600
750

400
500

600
700

Weight
(kg)
597
730

Model w
4 540
8 610
12 770
16 770
21 970
27 970
33 1170

920

1020
1020
1070
1270
1270
1270

|:| Access to filters and heat exchanger

|:| Access to control panel and fans

1125
1275
1325
1475
1750
1750
1750

300
300
400
500
650
650
650

200
250
315
315
400
400
400

Weight

(kg)
149
185
192
237
335
372
412



d) Vertical versions of 45, 60 and 100

{LHO SN EEA® 1§

Access to filters and heat exchanger

]
5]

Access to control panel and fans

Model w H L A Cc D Weight
(kg)
45 1120 1580 2100 400 600 400 597
60 1500 1630 2250 500 700 500 730
100 2050 1630 2250 650 1100 650 862

7.3. MOUNTING PROCESS OF AN ADDITIONAL SUPPLY FILTER

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

7.4. RANGE SPECIFICATIONS

Model Complete unit Fan Weight

Air Nominal  Efficiency* Electrical Max. Maximum Speed  Maximum lkg)

connections  airflow (%) supply abs. current (rp.m.)  current
diameter  (m%h) power (A) (A)

(mm) (kW)
CADB-HE D 04 BASIC 200 450 87 1/230V, 50Hz 02 2,2 3700 0,95 147
CADB-HE D 08 BASIC 250 800 86,4 1/230V, 50Hz 04 2,9 2650 13 183
CADB-HE D 12 BASIC 315 1.200 85,3 1/230V, 50Hz 0,95 8IS 2550 1,6 190
CADB-HE D 16 BASIC 315 1.600 85,5 1/230V, 50Hz 0,95 4,3 2845 2,0 235
CADB-HE D 21 BASIC 400 2.100 86,7 1/230V, 50Hz 09 4,7 1580 2,2 333
CADB-HE D 27 BASIC 400 2.700 838 1/230V, 50Hz 1,84 7.5 2450 3,6 367
CADB-HE D 33 BASIC (Mono) 400 3.300 85,9 1/230V, 50Hz 2,2 9.5 2200 4,6 420
CADT-HE D 33 BASIC (Tri) 400 3.300 85,9 3+N/400V, 50Hz 2,2 4,3 2600 2,0 420
CADT-HE D 45 BASIC 600x400 4.500 86,3 3+N/400V, 50Hz 4,43 6,3 2200 3,0 597
CADT-HE D 60 BASIC 700x500 6.100 86,7 3+N/400V, 50Hz 4,43 6,3 2200 3,0 730
CADT-HE D 100 BASIC 1100x610  10.000 88,9 3+N/400V, 50Hz 8,13 11,9 2160 58 862

* Wet efficiencv referred to nominal airflow. Outdoor conditions [-5°C / 80% RH] and indoor [20°C / 50% RHI

16



7.5. CONNECTIONS

7.5.1

7.5.2

7.5.3.

. Connection with air duct

The fans are always blowing out with regard to the machine. Before making the connection of
air lines, consider the existing identification labels in each inlet/outlet of the heat recovery unit.

@

Exhaust air ‘ Supply air

Aire de expulsion ‘ /‘\ Aire de impulsion
Espulsione all esterno - Inmissione
Air rejeté ‘ DE—QH Air Soufflé
Fortluft Zuluft
Outdoor air )/\ /(\ Extract air
Aire exterior Aire de extraccion
Aria di rinnovo ‘ - Estrazione dal locale
Air neur g(:) Air repris
Aussenluft Abluft

. Condensate drainage

The units are supplied with 2 drains (one for each circuit). For added security it has to connect two
drains to the condensate discharge pipe. This connection must be made through a pipe of 22 mm
of inner diameter and a flange for secure fixation.

Drainage system

* To ensure the removal of draining condensate from the tray a siphon must be installed with
pressure head difference in mmWG greater than the pressure provided by the fan.

* The horizontal sections should have a minimum slope of 2%.

Condensation connection

min. 80mm

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.

Electrical connection

In the recovery unit CADB/T-HE BASIC range, all components integrated into the device, are
supplied into the electrical panel (motors, pressure filters, motor pressure switches, temperature
sensors and by-pass damper).

The electrical connection is limited to the connection of control terminal (10 m. of supplied cable)
and possible electrical accessories as such as CO, sensors and finally the connection of the power
supply line.



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

7.5.3.1. External Touch Display (ETD) control connection

The remote control is supplied with a 10 meter long cable, and it can be replaced by a cable up to
30 meters (minimum control cable type. HO5VV-F-4G 0.25). The connection between the control
and the control board must be carried out according to the following scheme:

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

In case of an outdoor mounting of the CADB/T-HE unit Ol, you can also leave it inside the housing
of the electrical box. Once the parameter setting is done, the remote control can be disconnected.

Placement of the support and the remote control:

@] ﬂ g
o

80

[

(€]

104 60

The integration in Modbus networks and the use of the remote controller are not compatible.
The wiring of the RS-485 net is connected at the same terminals used for the remote hand ter-
minal plug.

7.6. CONFIGURATIONS

CADB/T-HE BASIC standard configuration

From these configurations there are multiple variables that can be performed by the professional ins-
taller quickly and easily.

Panel replacement process

The CADB-HE heat recovery units are available in two configurations LH and RH in the horizontal mo-
dels and LV, RV in vertical models.

18
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Examples of some of the configurations that is possible to obtain from
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Examples of some of the configurations that is possible to obtain from
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8. CONTROL FUNCTIONS

MAIN ELEMENTS

Control panel includes:

General switch

Electric box including control and wiring components, with access from side panel.
FUNCTIONS

Airflow adjustments

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)

Automatic speed adjustment of the fans in COP mode (Constant Pressure). Fans adjust their speed to maintain a
constant pressure in the duct net. It is necessary to install an external TDP sensor (accessory)

BOOST function (Forced speed preset via external power free contact) (available just in models 04 to 27)
ON/OFF function (Remote ON/OFF via external power free contact)

Temperature regulation

Temperature probes integrated within the unit (supply, extract, inlet and outlet)

Bypass adjustments

Manual actuation of bypass

Automatic actuation of bypass function free-cooling/ free-heating and heat exchanger anti-freezing protection
SECURITY FUNCTIONS

Control of polluted filters via pressure switches (included)

Alarm display in remote control

Fault detection in temperature probes

Fault detection in fan via pressure switches (included)

Anti-frost protection of heat exchanger via bypass activation.

COMMUNICATION

Remote wiring control

ON/OFF remote digital input via external power free contact.

Alarm digital output via power free contact.

Modbus RTU (RS-485)

20



9. CONTROL SCHEMES

=
I |
[ [
I } L
I I
- | } } } Is
| | | |
L l ! 1 11 =)
= 1 1 =
BRI | !
Pl I bl ACCESSORY
P [ 0 e
N \ Loty =5
RT it I ‘ ‘
| [ | |
[ I L I I [ | == |
] — CONTROLLER |- o | e |
Mode COP
| onlyvia |
[odby SR
SF  Supply fan HE High-efficiency heat exchanger
EF  Extract fan RT Remote control panel
S1 Supply temperature probe F7 Supply filter
S2  Outdoor temperature probe M5 Extract filter
S3  Extract temperature probe M Bypass actuator
S4  Exhaust temperature probe SC02 CO02 sensor (accessory)
FCD Polluted filters detector (pressure switch) TDP  Pressure sensor TDP-S (accessory. Exclusively for use in
FFD Fan Failure Detector (fan relay) case of Modbus integration)

10. CONTROL BASIC OPERATION

10.1. 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 CADB/T-HE-D without heating/cooling coils.

10.2. MAIN FUNCTIONS

The BASIC controller allows the management of the following functions:

10.2.1. 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. Only available for models 04 to 27
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

Modbus RTU communication

21



10.2.2. Through integration to Modbus network (external BMS)

Integration into Modbus networks is incompatible with the use of the remote control. In addition to all-
functionality 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 sensor.

Visualization of functional parameters of the unit, including:
- Outside air temperature

- Supply temperature

- Inside air temperature

- Outside air expulsion temperature

- Current fan speed

- Detailed information alarms

10.3. 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:

| |

=

-——- by-pass mode selection manual/automatic
b Bypass pass temperature setting (free-cooling mode)
b Start / Stop / Speed Adjustment

10.3.1. 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 selection, fo-
llowing the sequence:

Unit LOW MEDIUM
OFF N speed - N speed N
QA 8

e
|
|
|
|

Previously
configured

AUTO MEDIUM Unit
T mode speed speed ~1 OFF

22



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 9,5V Red
AUTO - Flashing green

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

10.3.2. Free-cooling function setting

The heat recovery units of the CADB / T-HE BASIC range are equipped with a by-pass damper that,
when opened, allows outside air to be introduced in the building without being heated / cooled in the
heat exchanger. (Being a partial bypass a small percentage of air continues to pass through the heat
exchanger).

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

The opening of the bypass occurs under the following conditions:

1. Forced manual opening from the remote controller
2. Free-cooling function, with the bypass being in Automatic mode, if there is cooling demand:
e Setpoint temperature < Supply air temperature
e Outdoor temperature < Supply air temperature
¢ Outdoor temperature > 12°C
3. Free-cooling function, with the bypass being in Automatic mode, if there is heating demand:
¢ Setpoint temperature < Supply air temperature
e OQutdoor temperature > Supply air temperature
¢ Outdoor temperature < 30°C
4. Frost exchanger protection function. In winter conditions, when there is risk of freezing the conden-
sates inside the heat exchanger, the bypass is opened as the last action of the defrost strategy. Pre-
viously, 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 posi-
tions:

By-pass By-pass By-pass By-pass
AUTO [~ 1O~ opeN [~ 1*OY~ closed [~ 1O~ AuTo
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.

23



Operation in automatic mode

The free-cooling / free-heating mode is programmed with the following algorithm: The lower tempera-
ture limit of the Ty, 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.

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

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

MEDIUM LOW MEDIUM
T temp [T 1 temp [T T temp [

HIGH
temp

HIGH
temp

Temperature Default value* Led colour
High 252 Red
Medium 20°C Orange

Low 15°C Green

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

10.4. 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.

Access to the selectors inside the remote hand terminal (rotary type)

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

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

Selector 4 — —
Balance

— — Selector 3 (High speed)

— _ Selector 2 (Medium speed)

,,,,,, Selector 1 (Low speed)

777777777 Selector 2 (Special functions)
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Access to controller PCB selectors and jumpers

Inside 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:
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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 Type of verification of fans status
X31 Origin fan speed control (Command, external probe, etc.)

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

10.4.1. Modification of predefined speeds

Low Speed (Selector 1): Setting of the supply fan low speed. Between 2,1 and 3,5V with increments 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 incre-
ments of 0,2V for each position of the selector. Default setting 6V (Selector position D).

High Speed (Selector 3): Setting of supply fan high speed. Between 6,5V and 9,5V with increments 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:
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Selector position Selector 1 Selector 2 Selector 3 Selector 4

(Low speed) (Medium speed) (High speed) (Balance)
(vdc) (Vdc) (vdc)
0 2,1 & 6,5 -30 %
1 2,1 3,7 6,7 -25%
2 2,1 3,9 6,9 -20 %
3 2,1 4,1 7.1 -15 %
4 2,1 4,3 7,3 -10 %
5 2,1 4,5 7,5 -5%
6 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 53 8,3 15 %
A 2,5 5,5 8,5 20 %
B 2,7 5,7 8,7 25 %
© 2,9 5,9 8,9 30 %
D 31 6,1 9.1 0%
E 3,3 6,3 9.3 0%
F &5 6,5 9.5 0%

Possible regulations depending on the position of the control selectors.

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

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

// \\
Ve N
v N
/ saalsl N
O O / § ‘;’ ; ; \ SW4.4  Predefined temperature range
00 ! ] i | OFF  13/18/23°C
o ~O O | OFF | ON 15/20/25°C (by default)
= © © \ /
\ ON /
f N /
} \\\ ///
\ D
- |

Once a certain range has been selected, the setpoint value is selected by pressing on the temperature
icon (See section “Remote control setting - User”.
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10.4.3. 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.

SW4.3 COP motors configuration
OFF Supply master- Extract slave

ON Extract master- Supply slave

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

CADB/T-HE 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.

Fan regulation

output
(0-10 vDC)
Smax + — — — — — —
\ \
\ \
\ \
\ \
| o
| o
Smin \ | |
| I Sensor input
Set (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 Temp. Hum. Rel. Control Not used Not used
sensor 0-10v
desde BMS
Jumper position 1 2 3 4 5 6 7
Range - 2000ppm 50°C 100% 1oV
Setpoint - 1100ppm 25°C 50% 5V
Offset reg. (+/-) - 400ppm 29C 5% 2.5V
Alarm - 1600ppm 28°C 70% 1o0v
Smin - 2V 2V 2V 2V
Smax - 10v 10V 10V 10V
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10.4.5. Filter supervision

CADB/T-HE 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 exce-
eds 200Pa an alarm is produced. Depending on the particularities of the installation (operating hours
and polution of the outdoor environment) it may be advisable 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

To change the pressure switch setting, follow the sequence below:

N

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

N

. Lift the pressure switch cover

w

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

10.4.6. Fan status monitoring

lift slightly and remove
the dissasembly the cover
from the base

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

After two minutes from the fans run order, the controller verifies the operation of both fans (supply and
extract). In case of detecting an abnormal operation of any of them, the alarm LED will light, and the unit

stop sequence will be performed.

The fan status detection is done in two different ways depending on the type of motor used:
¢ In fans of lower power, it's done by the supervision of the RPM’s.
¢ In fans of higher power, detection is done through the alarm relay integrated in the motors electronic

PCB.

28



The position of jumper JP6 defines the type of supervision configured. This setting is made at the factory,
so the installer should not change these settings.

Heat recovery unit model Jumper JPé6 Function
CADB-HE-D 04 to 33* Closed-ON Supervision by control of fan RPM
CADT-HE-D 33* to 100 Open-0OFF Supervision by fans relay

* Model 33 is available in CADB version (with single-phase fans) and CADT (with three-phase fans).

10.4.7. Boost function - Forced High Speed (only available in models single-phase CADB-HE 04 to 33)

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

Operation: When activating and deactivating the boost (push-button operation) on terminals 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.

By means of the corresponding Modbus registers it is possible to configure:

* Fan control sinal in Boost mode (5 to 10V)

* Boost mode time

» Type of contact (NO, NC): Coil, 6

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

10.4.8. Remote Stop-Start

It is possible to start-stop the unit by means of an external digital contact (see electric diagrams). 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 at any time.

10.4.9. Protection of heat exchanger unit

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

In order to protect the heat exchanger, the BASIC controller implemented 3 different strategies:

Function Strategy

Fans unbalancing e |t 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 |t 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.

* 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 falls below
temperature 11°C, after a time delay of 5 mins the unit will stop, restart again after 1 hour.
supervision * These parameters are configurable.
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11. BUILDING MANAGEMENT SYSTEM (BMS) CONNECTION

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.

Control from remote hand

terminal MODBUS control (BMS)

- — _—_ — I 1
\ | \
| R |
‘ 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 ‘
e e |

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=0Open JP1=0Open JP1=0Open
JP4=0Open JP4=0Open ﬁ@osed
[ —
D1 D1 D1
DO DO DO
i—| COM i—| COM i—| COM
12v 12v 12v
BMS
MODBUS
RS-485
ovV-Gnd |, SHIELDED CABLE N SHIELDED CABLE =
A——] p—
B
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Basic characteristics of the Modbus-RTU controller

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
8 bits 8 bits N x 8 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
Reg. value
General configuration
9 Coil Unit status 0 off 1
1 Run
7 Coil Contact CLP 0 Contact NO 0
start/stop 1 Contact NC
0 Coil Fans working mode 0 VAV mode 0
1 COP mode
0 Input Register Vin 0-10 \
1 Input Register TODA -30-50 °C
2 Input Register TETA -30-50 (0
3 Input Register TEHA -30-50 °C
4 Input Register TSUP -30-50 °C

CRC verification
16 bits

R/W Comments

R/W

R/W

R/W

Analogic input value (V)

Outdoor Air Temperature
(Fresh air)

Extract Air Temperature
[Foul air)

Exhaust Air Temperature
[Foul air)

Supply Air Temperature
[Fresh air)
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N°  Type of register
Reg.

MODBUS configuration
0 Holding Register

1 Holding Register

2 Holding Register

0 Discret input

Fans configuration
1 Coil

4 Holding Register
3 Holding Register

5 Holding Register
1 Discret input

2 Discret input

6 Input Register
5 Input Register
2 Coil

9 Holding Register

32

Description

Communication
channel

Baudrate

Parity

Communication
alarm

Type of motors

Pulses per supply
fan turn

Pulses per extract
fan turn

Minimum RPM
Supply fan alarm

Extract fan alarm

RPM supply fan
RPM extract fan
Fan selection

master/slave

Unbalance slave fan

Range

1-247

W 9 o Ul AW N = O

o = —= - s o
w N = o

- o N —

0-5000

0-5000

-30-30

Data

Channel /
Node

110
300
600
1200
2400
4800
9600
14400
19200
28800
38400
56000
57600
115200
Without parity

0DD
EVEN
No alarm

Alarm active

EC fans

AC fans with
inverter

Pulses/Turn
Pulses/Turn

RPM

No alarm
Alarm active
No alarm
Alarm active
RPM supply
fan

RPM extract
fan

Supply fan
master

Extract fan
master

%

Default R/W
value

1 R/W
8 R/W
2 R/W
0 R

0 R/W
1 R/W
1 R/W
300 R/W
0 R

0 R

0 R

0 R

0 R/W
0 R/W

Comments

Involves that will exist
2 stop bits



ND
Reg.

Fans operation mode VAV

50

1
12
13
14
15

20

21

22

51

52

53

54

23
24

Type of 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
Holding Register
Holding Register
Holding Register

Discret input

Holding Register
Holding Register

Description

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
(+/-]°C

Offset regulation
[+/-) % humidity

Offset regulation
[+/-) 0-10V

Alarm limit PPM
Alarm limit °C
Alarm limit %
humidity

Alarm limit 0-10V

Status alarms

Minimum output

Maximum output

Range

05-5
3-8
5=10

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
0 - End of
range

0 - End of
range

015
5-10

Data

Low speed

Medium
speed

High speed
Automatic
Volts
Volts
Volts

Without
sensor

€02
Temperature

Relative
humidity

0-10V external
control

€0, PPM
°c

% Humidity
Volts

PPM

°C

% Humidity
Volts

PPM

°C

% Humidity
Volts

PPM

°C

% Humidity
Volts
Ala.rm not
active
Alarm active

Volts
Volts

Default
value

1

815

9.5
0

2000
50
100
10
1100

25

50

400

2,5

1600

28

70

10

N

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

R/W

R/W

R/W

R/W

R/W

R/W
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
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
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N°  Type of register
Reg.

Fans operation mode COP
25 Holding Register
26 Holding Register

29 Holding Register
30 Holding Register

27 Holding Register
28 Holding Register

Description

Sensor range

Setpoint
Kp
Ki

Minimum output
Maximum output

BOOST (Only available in models 04 to 27)

8 Coil

31 Holding Register
32 Holding Register

6 Coil

BY-PASS management
4 Discret input

33 Holding Register

3 Coil

38 Holding Register
49 Holding Register
39 Holding Register
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

34

BOOST status

Timmer mode boost

Fan speed setpoint
when boost

Contact CLP BOOST
/ Fans control
[Selectable through
JPé)

By-pass status

By-pass operation
mode

Definition of
Tcontrol

Timmer after
by-pass manual
operation

TODA
Tsue Minimum

Teyp Maximum

Tep low

Tep medium
Tsp high

Active Setpoint
Temperature

Defrost status

TR\SK
Tsue Min defrost

Range

0 - 2500

0 - End of
range

1-250
1-250

0-5
5-10

30-600
5-10

[ =)

0- 600

5-20

5-20

15-30

5 =130
5-130

0-10
5-25

Data

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

°C

Tep low
Tep medium
Tsp high

Not active
Active

°C

°C

Default
value

2500
200

20

20

60
10

0/1

480

12

12

30

13/15
18/20

23/25

R/W Comments

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
R/W

R/W
R/W

R/W
R/W

Control in extract air

Control in supply air

Outdoor air temperature

Supply air minimum
temperature

Supply air maximum
temperature

Low temperature setpoint

Medium temperature
setpoint

High temperature setpoint



N°  Type of register
Reg.

44 Holding Register
46 Holding Register

47 Holding Register

Clogged filter alarm
5 Discret input

4 Coil

48 Holding Register

0DA sensor alarm
8 Discret input

SUP sensor alarm
9 Discret input

ETA sensor alarm
10 Discret input

EHA sensor alarm
1 Discret input

Description

Not used

Tiempo de espera
post Open Bypass

Fan speed
deceleration ramp

Alarm status

Type of supervision

Time to filter
change alarm

Alarm status

Alarm status

Alarm status

Alarm status

Range

1-40

01-2

500 - 5000

Data

Minutes

V/min

Alarm not
active

Alarm active

Supervision
by time

Supervision
by pressure
switch

Hours

Alarm not
active

Alarm active

Alarm not
active

Alarm active

Alarm not
active

Alarm active

Alarm not
active

Alarm active

Default
value

2500

R/W Comments

R/W

R/W

R/W

R/W
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12. INSPECTION, MAINTENANCE AND CLEANING

12.1. REPLACEMENT OF FILTERS

The Pro-Reg control incorporates a function of supervision of the filters clogging.

When the filter replacement is required, the display shows an alarm message.

The registers ubication for filters maintenance depends on the model and version. The exact ubication
of the filters is identified by a label in the profile that indicates the type of filter and its characteristics.

FALLING OBJECTS

A By loosening the screws that hold the panels, they will be released. In units installed in ceil-
ing, pay special attention to this operation to prevent the fall of a panel. During the mainte-
nance signaling the area below the heat recovery unit and prevent personnel access to it.

* Horizontal configurations of CADB/T-HE 04 to 33. The access to filters can be done by the lateral
panels and /or by the bottom panels (depending on the model):

Quick access to filters from the bottom panels.

Horizontal configurations of CADB/T-HE 45 and 60. The access to filters can be done by the side
panels:

Vertical configurations of CADB/T-HE 04 to 100. The access to filters can be done by two sides of the
unit, removing the specific panels selon in the following image:
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Replacement filters are delivered in a plastic bag for extra protection. Remove the bag before installing

the filter into the unit.
Before installing the filter make sure that the airflow direction is correct. (indicated by an arrow in the

filter).

Filters parts table

Heat recovery (1]
model (mm)
CADB-HE-D 04 200
CADB-HE-D 08 250
CADB-HE-D 12 315
CADB-HE-D 16 315
CADB-HE-D 21 400
CADB-HE-D 27 400
CADT-HE-D 33 400
CADT-HE-D 45 600x400
CADT-HE-D 60 700x500
CADT-HE-D 100 1100x610

AFR-HE (Accessory filters and spare part for CADB/T-HE)

AFR-HE G4
AFR-HE 200/04 G4
AFR-HE 250/08 G4
AFR-HE 315/12 G4
AFR-HE 315/16 G4

AFR-HE 400/21-27 G4
AFR-HE 400/21-27 G4
AFR-HE 400/33 G4
AFR-HE 450/40-45 G4
AFR-HE 500/54-60 G4
AFR-HE 710/100 G4

12.2. FILTER INSTALLATION

AFR-HE M5
AFR-HE 200/04 M5
AFR-HE 250/08 M5
AFR-HE 315/12 M5
AFR-HE 315/16 M5

AFR-HE 400/21-27 M5
AFR-HE 400/21-27 M5
AFR-HE 400/33 M5
AFR-HE 450/40-45 M5
AFR-HE 500/54-60 M5
AFR-HE 710/100 M5

The heat recovery is supplied with mounted filters.
Low pressure F7 filter for supply air and M5 for extract air.
Possibility of mounting a second filter as accessory.

Installation additional filter:

1. Loosen the two sets of filter support brackets (A).

2. Remove the filter holder (B).

3. Fit the second filter (C) ensuring that the direction of air is
correct (indicated in the frame of the filter).

4. Ensure that the first filter the air passes is the lower grade

of filtration.

o1

Once both filters have been through fitted place the filter

supports (B) symmetrically and tighten the 4 brackets (A).

AFR-HE F7
AFR-HE 200/04 F7
AFR-HE 250/08 F7
AFR-HE 315/12 F7
AFR-HE 315/16 F7

AFR-HE 400/21-27 F7
AFR-HE 400/21-27 F7
AFR-HE 400/33 F7
AFR-HE 450/40-45 F7
AFR-HE 500/54-60 F7
AFR-HE 710/100 F7

AFR-HE F9
AFR-HE 200/04 F9
AFR-HE 250/08 F9
AFR-HE 315/12 F9
AFR-HE 315/16 F9

AFR-HE 400/21-27 F9
AFR-HE 400/21-27 F9
AFR-HE 400/33 F9
AFR-HE 450/40-45 F9
AFR-HE 500/54-60 F9
AFR-HE 710/100 F9




12.3. HEAT EXCHANGER
Horizontal models CADB/T HE 04 to 33

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:

Disassembly sequence

—

Models 04 to 33: Access to heat exchanger cleaning from lateral panels and from the bottom panels.

In order to have a good access to heat exchanger it is necessary to remove it form the heat recovey unit.

Alternatively, it is possible to disassemble the heat exchanger from the bottom panels. However, it is
necessary to perform a major number of operations to proceed.

Access to the heat exchanger for bottom sequence

FALLING OBJECTS

A By loosening the screws that hold the panels, those will be released. In units installed in
ceiling, pay special attention to this operation to prevent the fall of a panel. During the
maintenance, signaling the area below the heat recovery unit and prevent personnel ac-
cess to it.

Not manipulate the heat exchanger for the finned area.
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Horizontal models CADB/T-HE 45 and 60

Due to the dimensions and weight of heat exchanger, the cleaning of it has to be perform in situ, without
disassembly the heat exchanger.

To access to the heat exchanger, disassembly the side panels of the heat recovery unit and proceed with
the cleaning by blowing with compressed air.

Loose the 4 closures that fix the Loose the screws that fix the filter

access panel and remove the panel and after released, remove it. Clean
the heat exchanger with blowing with
compressed air

Vertical models CADB/T-HE 04 to 100

Due to the dimensions and weight of heat exchanger, the cleaning of it has to be perform in situ, without
disassembly the heat exchanger.

To access to the heat exchanger, disassembly the side panels of the heat recovery unit and proceed with
the cleaning by blowing with compressed air.

12.4. CONDENSATION DRAINPIPE

Inspect the drainpipe regularly and make sure it is not blocked, if this is the case, remove the obstruc-
tion. Check that the drain pipe has been made in accordance with the “"CONNECTIONS” section 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.
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13. OPERATION ANOMALIES

13.1. GENERAL ANOMALIES

Anomaly
Difficult to start.

Insufficient airflow.
Insufficient pressure.

Reduction in
performance after a
period of acceptable
operation.

Insufficient performan-
ce of the exchanger.

Formation of frost on
the exchanger.

Air pulsation.

There is water inside
the unit.

13.2. LIST OF ALARMS

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.

Fins dirty.
Outside air below -5°C.

Fan working in flow conditions
almost 0.

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 con-
ditions.Check the impeller and if necessary,
replace with an original spare part.

Contact the S&P post sales service.

Clean the exchanger.

Insertion of post-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 accor-
ding to the instructins of this manual.

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 working

mode.
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The number of LED flashes refers to the type of error detected:

Priority Alarm/Status Led Actuation

1 Communication error Red led, 1 blink Stop the unit
between hand terminal
and electronic board

2 Extraction fan failure Red led, 2 blinks 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).

3 Supply fan failure Red led, 3 blinks 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).

4 Defrost active Flashing green led Defrost management

5 Bypass OPEN in manual Continuous green led Normal operation
mode

6 Clogged filter alarm Continuous red led Normal operation

7 ODA temp. probe failure Red led, 4 blinks The unit stops
(fresh air)

8 SUP temp. probe failure Red led, 5 blinks Normal operation
(supply)

9 ETA temp. probe failure Red led, 6 blinks Normal operation
(extraction)

10 EHA temp. probe failure Red led, 7 blinks The unit stops (freezing risk of the heat
(exhaustion) 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”.

Hand terminal communication error
Fault extraction fan

Fault supply fan

> =] =]
> >
EI

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

AR DR ND D B
[ [ [0~ O O~ O O O |

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

14.1. MODELS EQUIPPED WITH SINGLE PHASE MOTOR CADB-HE-D 04 TO 33 BASIC

S
ro
T
SUPPLY ‘ ;
230V 50Hz =

1Ph+N T

F;f % Control 0-10V
Supply fan
L 230V SAF o pply

PE TCH Control 0-10V
N EAF REG Extract fan

L (230v) A\ L0 <

) ‘HN‘L H%‘NZ‘LZH%‘Nl‘Ll‘ J Remote ON/OFF A

CLP1 j Digital input 230VAC
Contact closed = Remote OFF
[ A2 | %} ALARM
———>) Digital output (Free of voltage)
Contact closed = Activated alarm
o
o é < | FB2 Bl By-pass
FB1 Actuator
”p1 51 ||LB1
Control NB
E Local/Modbus NB
® |~ BOOST (High Speed)
Digital Input
| mopsusrTU Contact closed = Boost ON
. IP6
e bt fupply air Filter
‘ Green ) ‘ fan side PS EzF B
Blue oM | SAF Supervision
‘ Red 12V ‘ Contact closed = Clogged filter
L 01 J TCH2 [———>
MODBUS RTU —
— — X31 RE(?Z Supply fan
F RJ-45 T = 2
| @ \ [] P4 e TCHL|f—>
MODBUS [ REGL ||—>
L | J End of line = o Extract fan
TSUP L{
}—1 USER BAT. EXT. ACCESSORY

Tera a|<|Z|o|a|<|Zlo|F]|z]o = Ol =
\ = S N [—

TODA %
TEHA %

|
L )| 'cew |
SCO2 ‘ TDP ‘
L IGnd ]| Gnd COP Mode
c02 |0-10v ‘ Only available \
V+ | 24V | via Modbus |

MODBUS INTEGRATION

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)

Tena: Exhaust Air Temp. probe (Foul air)

Topa: Outdoor Air Temp. probe (Fresh air)

Serialﬁ)rL o Rl-45 8Pins
f A D1 T rPin— Function %g T
| s I R = |
0V - Gnd Bo % -(1:(2)\'/\/I gi
| eom) || g Tho = |
Fi=

The Modbus RTU network connection can be made through
the RJ-45 connector or through the terminals to which the
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14.2. MODELS EQUIPPED WITH THREE PHASE MOTOR CADT-HE-D 33 TO 100 BASIC

KL1: L1(1) KL2: COM(2)
KL1: L2(2) KL2: NC(3) Supervision
KLL: L3(3) [ SAF | Ki3:Ain1U(4) 010V
PE KL3: GND(3) }
S| i Control
r—" =
| |
SUPPLY u P KL1: L1(1) KL2: COM(2) 3
2 ! 1 \1 ﬁ KL1: L2(2) KL2: NC(3) Supervision
t -
400VS0Hz |3 | 1 Ki:33) [ EAF | K3:Aniu@) 09 o0
N B% PE KL3: GND(3) }c ol
3Ph+N PE d J,— ontro!
i =
) 1 T T |~ Remote ON/OFF A
(W[l [ o pemoeowore LA
Contact closed = Remote OFF
H}ALARM
—>) Digital output (Free of voltage)
Contact closed = Activated alarm
LB2
FB2
ol|R|<|m 81 By-pass
- @E Actuator
JpP1 LB1
Control ~
E ngalr/?vlodbus NB
i KL2-5UP KL2-ETA
(4] NC(3) COME2)  COM2)_ANCB) g0
| mobBusRTU F3 Supervision
] 1P6
[ whiee b1 DSupplyair )
| Green oo | | fan side PS PS Filter
‘ Blue com ‘ ——_ SAF|\  EAF)N Supervision
L Red 2V iy Contact closed = Clogged filter
I [TCH2 H}
MODBUS RTU REG2 |[———>
— — X31 Supply fan
[ rias | = o ffF——
Ol 0 B
MODBUS ) REG1
L | J End of line = o —— Extract fan
Tsup L{
}—1 USER BAT. EXT. ACCESSORY
— T 1
Tenn \ @MEDMH <E‘ \
Tooa eyl
Ei sco2 | TP |
Tena L IGnd [Gnd cop Mode
o2 lo-10v! ‘ Only available ‘
Ve | 24V \lia Modbus N
SD:  Switch MODBUS INTEGRATION
SAF: Supply fan Serial Port RJ-45 8 Pins
EAF: Extract fan - - - - -/
_ [, o, R
PS:  Pressure Switch ‘ O D1 ‘ ‘ Pin - Function H ‘
. i i =1 D0 1 - COM 2
Tsup: Supply Air Temp. probe (Fresh air) ‘ ov-6nd_eon ‘ ‘ 3 05 $ ‘
Tera: Extract Air Temp. probe (Foul air) 4 - DO 7

Topa: Outdoor Air Temp. probe (Fresh air)
Tewa: Exhaust Air Temp. probe (Foul air)
KL2-SUP: Supply Fan Relay (Run/Off)
KL2-ETA: Extract Fan Relay (Run /Off)

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)

43



3micT

1. - 45
PI— . “
Y- ;
a. oo ;
5. on .
6. nason .

6.1 “

6.2. A crocia 7
6.2.1. o33 LR .

6.2.2. 004 20 33 RV P

6.2.3. i wogeri: i 45 20 10, 8

7. wowax W
7.1, o 4
7.1.1. 53

7 ———— 55
7.3. 57
7.4. i 57

7.5. s
7.5.1. s
7.5.2. s8
7.5.3. trewomme s

7.53.1. P

7.6. woutinpi 59

10. ocuosm e
10.1. 6
10.2. " e
10.2.1. repinan, pr— e
10.2.2. &

10.3. euopucranin siaganenoro repminany &
10.3.1. pR— 6
10.3.2. 6
10.3.3. i &

10.4. 6
10.4.1. 3
10.4.2. i &
10.4.3. uo P wo v )
10.4.4. rwa

(corr

10.4.5. 6
10.4.6. voiron 6
10.4.7. oymsin nincunessin — npmmycons oucora aa 70
10.4.8. 7
10.4.9. 70

11. w MCTEMM YIPABNIHHS 7

12. nevesipea, Texne A CHMLIEHHA .
12.1. " 7
12.2. 7
12.3. 7
12.4. 80

13. vosom o
13.1. saraneisi 81
13.2. 81

14. w
14.1. v 8

14.2. CADTHED 33-100BASIC .




1. scon

[1AKYEMO 32 NPUABAHHA UHOTO NPUNAZY. BiH BUTOTOBAEHWiA y NOBHIl BIANOBIAHOCTI A0 YMHHMX NPaBItN Ge3Nek Ta CTanAapTis EC.
BYAb 13CKa, YBaXKHO NPOUMTAIATE L IHCTPYKLI0, OCKINLK BOHA MICTUTL BAXAMBY iHGOPMALI0 WOAO BaLIO Ge3nekn nia uac a 1010 B1pOGY.

36epiraliTe ii niz PYKOI0 A1 NOAANLLIONO BUKOPHCTAHH,
BYAb 13CKa, NEPEKOHAVTEC, WO NPMAaZA NepeGYBAE B iACANbHOMY CTaHi N/ HaC PO3NAKYBAHHA, OCKIALKM HA BCi 3ABOACHKI ACHEKTH MOWMPIOETLCA raPaHTIA S&P.

2. (PABINA BESNEKM TA MAPKYBAHHA «CEn

axiBui KOMNaKIT S&P HeyXV/IbHO AOTPUMYIOTHCH TPMHUMIIB AOCAI/VKEHD Ta PO3POGKH BCe Bilbi eheKTMBHYX BUPOGIS, WO BIANOBIAZIOTE HUHHMM HOPMaM Ge3nexw.

Haseaeni HwKye IHCTPYKU Ta ke UW0AO Be3neKw, | TOMY FYHTYIOTLCA Ha ACTPMMAHHI SaranbHIX BUMOT. TOMY MU PEKOMEHAYEMO BCit OCOGaM, AKi HAPAXAIOTHCA Ha
HeGe3neky, CyBOpO AOTPUMYBATUCA NPaBNA Ge3Nexw, wo AioTb y Bawili Kpaiti. KoMnania S&P He Hece BIANOBIAANLHOCTI 33 GY/Ab-AKY MOX/MBY WKOAY A6O GMTKM, CIPNYMHEH HEAOTPMMAHHAM NPABHA Ge3NeKN, 3 TAKOX BHACAIAOK
mOAMbiKaLyi BpoBy.

Mapikysasia CE Ta sianosiana Aeknapauia BUPOBY “MHHIM HOPMaM EC.

3. 3ArAnbHI HCTPYKUIT WOAO BE3NEKN

AHanis HeGesnek, NOB'A3aHwx 3 BMPOBOM, 610 NPOBEAEHO BIANOBIAHO A0 [IAPEKTBM NPO MaLMHM. Lieii NOCIBHMK MICTUTL IHGOPMALLI /1A BCLOTO NEPCOHaNY, AKMI NAIAETLCA BAMBY UMK HEGE3NEK, 3 METOI0 3aN0BIraHHA MOMAMBIN LIKOAI
a60 36TKam BHACIA0K a60 TexsisHOrO

Vi onepaui 3 TexHI4HOTO 06CAYTOBYBaHHA (NaHOBI Ta M03aNAaHOBI) HEOBXIAHO BUKOHYBaTH NP oBnaaHanHi Ta

LLLOG YHUKHYTU MOKAUBOTO BMNAAKOBOTO 3aNYCKY, POSMICTITL Ha eNEKTPUUHIV NaHeN| YPAB/iHHA NONEPEAKYBANLHNI 3HAK i3 TAKUM TEKCTOM:

«YBara: ynpasniuma BiAKNIONEHO ANA

Tepea NIAKAIOHEHHAM KAGEAI KMBACHHA AO KNEMHOT KONOAKM NEPEKOHANTECH, WO HANPYFa MepeXi BIANOBIAE HANPY3i, 3a3HaueHIl Ha TABANL TEXHIYHIX XapaKTEPUCTUK NPUCTPOIO.
PeryapHO NepesipaliTe ETUKETKM Ha BUPOBI. AIKLLO 3 NIMHOM YaCY BOHM CTANN HEUHTABENLHIUMM, IX HEOBXIAHO 3aMIHNTM.

4. wapkveanianeucteoio

Ha MalLitHi MORYTb BYTH HaHeCeHi NIKTOTpamA, ki He MOWHa BUAGATH. Ll SHaKA NOAINAIOTLCA Ha:

®  343ku 3360poHN: He NPOBOAMTH PEMOHT a6 perynioBakHs Nia Yac poBoTy.

®  343ku HeGesnekn: Monepe/pKeHHA NPO HAABHICT €/IEMEHTIB NiA HANPYFOIo BCepeANHi KOHTEIiHEPa, Ha AKOMY PO3MILLLEHO 3HaK.

® | penTuikauiiini sHaKku: KapTKa CE, o micTuTs npo BUpi6 Ta aapecy BUPOG CE caiguuTs npo si icTb BUpOGY €EC.
3Hakm HeGesnexn 3Hakm 3260poHH



5. nepevuennn

Mogeni CADB/T-HE 81 04 20 33 N0CTaualoTHCA 3aKPINACHUMHA FBIHTAMM Ha NIAAOHAX.
Mogesi 5ia 45 A0 100 OCHaULEH] CTaHUHOIO; Yepes CBOIO Bary BOHM NOCTa4aloTsc Ge3 NIAAOHIB. O6POBKOI0 mowHa
i mae Gy 20 BaHTaKy Ta yMOB nigjiomy. ¥ BCiX BMNAAKAX NIAVOM 3ATACHIOETLCA 32 OCHOBY NPUCTPOI. LEHTP BarM POSTALLIOBAHMIA y LEHTPI NPHCTPOIO. 3 NPUCTPOEM CAiA OBEpeRHO

NIOBOAWTUCA AWLUIE B FOPM3OHTANBHOMY NONONEHHI.

Mogeni sin 04 40 33

Mogeni sia 45 40 100

6. nigiom

6.1. scon

@ ko o6 nawanHA HeoBXIAHO NIATMATI 33 AOIOMOTOI0 KPaHa, CAIA MPOBECTH BIANOBIAHY OLHKY PUSKIS Ta BT BCiX HEOBXIAHHX 3aXOAB Ge3NeKM A4/ 3aNOGIraHHA HEWACHM BHNAKaM.

®  Marepianu Ta saco6u, uo nig vac a nigitomy noBukHi BiAN0BiAATY dopMi Ta po3mipam OGnaAHaHHA.

@ Nepexowaiiec, Wo BMKOPUCTOBYBaHI 3aCO6H 3AATHI BUTPUMATH ke i) sary 3 3 a60 suuse.
)

Maca onHwyi: (nepesipTe macy 0AMHALI B HACTYNHOMY PO3AiAi).
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6.2. pexomennoBanwit METOA NIATIOMY

6.2. 1. ropusonransui moneni: ia 04 ao 33 Lu/RH

Lii MOAeAi MaI0Ts 6 0NOP: 4 3 HUMX POSTAWOBAHI B HUKHEOMY KYTI NPUCTPOIO, 2 2 — BepxHbOrO npodinio (kpim posmipy 04)

AN

\
W

S

BuKopuCTOBYiiTe 6 OMOp (4 y BUNaaKy Po3mipy 04) A1A NAIOMY NPUCTPOIO, NEPEKOHABLINCH, L1O BaTa PUCTPOIO PIBHOMIPHO PO3NOAINEHa Mix 6 TPOCMM 360 CTPONAMM, WO BUKOPUCTOBYIOTLCA.

6.2.2. sepmuansii mogeni: ia 04 a0 33 1V/RV

L MOBeAi OCHLLEHi ONOPHMMM HiXKaMM. KOXHA HiKa MAE OTSIP, YEPE3 AKMIE MOHA NIPOCYHYTH MIAFIOMHY WTaHTy:




BCTagTe 2 MeTanesi WTaHT & OTBOPY ONOPHYX HIKOK, AK IOKA3AHO Ha MA/IIOHKY:

BUKODUCTOBYJATE BUKNIOUHO WTAHTK, CNEWJANGHO NPU3HAUEH] ANA NAHOMY, NIEPEKOHABLIC, WO BOHY BIANOBIAAIOTS Ba3i NPACTPOI.

BUKOPUCTOBY#HTE PO3NIPHI WTaHTW, W06 3aN06ITM NOWIKOAKEHHIO NPACTPOIO TPOCAMM 360 CTPONaMM.

6.2.3. ropusonransi ra sepmncansi mogeni: 45- 100

Lii Moaeni MaloTs nepumMeTpabHy ONOpy NxKKa 3 2 OTBOPaMM Ha KIHLLAX OCHOBM, AK NOKA3AHO Ha Ma/IOHK)

a8



BCTaHOBITh 2 METa/eB WAk Yepes OTBOPU & OCHOB:

BUKODUCTOBYJHTE BUKNIOUHO WTAHTH, CNEWTANGHO NPU3HAUEH] ANA NAHOMY, NIEPEKOHABLIC, WO BOHY BIANOBIAAIOTS Ba3i NPACTPOIO.

BUKOPUCTOBY#HTE PO3NIPHI WTaHTM, W06 3aN06IITM NOWIKOAKEHHIO NPACTPOIO TPOCAMM 360 CTPONaMM.

7. vorman

7.1. scon

Fopu3oHTanbHi moaeni posmipie 04, 08, 12, 16, 21, 27 1a 33

Lii Moaeni npusHaueHi 4nA NIABICHOrO MOHTaXY A0 cTeni aB0 PO3MILLEHHA 3a NIABICHOIO CTenelo. MiA YaC MOHTaXY NPUCTPOIO 060B’A3KOBO POINOAIAITL HOFO Bary M yCIMa ONOPaMM, LLO € B KOMANEKTI:
@ CADB-HE 04: 4 onopw (o oail y KoHOMY KyTi)

® CADB/T-HE 08-33: 6 0nop (M0 OAHA y KOMHOMY KYTi Ta N0 481 110 UEHTPY 3 KOKHOIO GOKy) 33 AONOMOrOI0 WTMGTIB (3 8 MM) NPUCTPIT MOXHA aKPINUTH 40 CTeni Ta BUPIBHATH.

Mogens 04 Mogeni sia 08 40 33



T 4 Mogens A s ¢
- : s . 155 =
f o 188 s
o » - s 1088
s - 1008 m

<2 ‘1 =
P 1 3 1o
[l oll 2 1169 2338 1678

L= |
5 e e 1o
A A
5
wo Cre.ti Ta KPINWASH NeMeHTM SAaTH BUTPAMATH BarY PHCTPOIO, BPAXOBYIONH, WO e AMHAMINHE HABIHTAKEHHA.

06 3an06irT nepeaai BI6paLili BiA MPUCTPOIO 40 PEWTH YCTAHOBKM, MOHTEIKHUK MOBUHEN BUKOPHCTOBYBATH CrIewianoHi I3ONAAHI eneMeNTH, TaKi AK AHTUBIGPAAHI PUCTPOI B ONOPAX, THYIKi MYGTH Mk PUCTPOEM | NOBITPOBOAAMMA, 3
TaKOM THYNKi 3'EAHAHHA Mk a

Mopens Bara (xr)
- a 17
8 183
2 1%
16 25
2 333
2z Ed
E) a0
BeprukansHi moaeni
Mogeni posmipis si 4 A0 27 NOCTaHaIOTHCA 3 ONOPHUMM HiXXKaMK, TOA] AK MOAEAi PO3Mipis 45 | 60 3 onoproio Un MOBMHHA CTUKATUCA 3 NiANOrOI0 36O PiBHOIO
roBepxHelo. BaMB0, W06 Bara 06/1aAHaHHA PO3NOAINANACA Mix YCiMa TOUKaMY ONOPM, WO 3ano6irTn AedopmaLtii NPUCTPOIo.
nosumen wo in cTeni Ta KpinuALHI enemenTh 3paTHI sary , wo ue i
Moneni 8ia 04 4o 33
Mogpens. Bara (ki)
a 19
s 185
2 192
16 27
2 £
2 E]
3 2




Mogens. Bara ()

a 597
& 70
862

TopusonTansHi moaeni posmipis 45 Ta 60

BAM/IMBO!

Oco6nMBOCTi MOHTaXY FOPUIOHTaLHUX BepCii LH Ta RH

LA NPABUNLHOTO BIA1BEACHHA KOH/AEHCATY, IO YTBOPIOETLCA B TENAOOGMIHHUKY, HEOBXIAIHO BCTaHOBMTY arperaT 3 MiHIMaNbHIM HaxWNOM 32 y ik, Ae POSTALIOBAHMIi BUTAXHMIi BEHTUAATOP:

FopU3OHTaNbHI MoAENi PO3MIPiB 45 i 60 NOCTa¥aIOTLCA 3 NEPUMETPANbHOIO ONOPOIO. LA ONOPa NOBUHHA CTMKATUCA 3 NAOTOI0 360 PIBHOIO NOBEPXHEIO. BaXIMBO, WOG Bara 0GNAAHAHHA POINOAINANACA MiX YCiMa TONKAMM OMOPH, WOB

3an06irTu Aeopmai arperary.
.NeMEHTH 34aTH] BUTPUMATH Bary arperaTy, BPaxOBYIOM, WO Le AMHAMINHE HABAHTANEHHA.

wo jin creni Ta KpinuAbHI

Mogens Bara (1)
s 57
o ™
Binn ecix kowdirypaui
NlicAs 3aKPINNIEHHA NPUCTOIO Y MPABUNLHOMY MONOIEHHI MOHTEKHHK MOBUHEH BUKOHATH A0 cucremu a0 2y BUNAAKY BEPCifi 3 BOAAHMM TENNOOBMIHHAKOM — NAKNIONEHHA A0

'3AMKHYTOTO KOHTYPY BOARHOTO TeN/ICOGMIHHMKa.



Y KOMIAIEKTi 3 IPUCTPOEM NOCTAYAIOTHEA TaKi aKCecyaph:

E Kaen

Bvcranuiini Tepminan®

IncTpyKA (10 )

*Nyner. JiHOrO KepysaHH ii ycepeani wagn.
**Y mopensix 45, 60 Ta 100 3AMBHWii NaTPYGOK BCTAHOBAEHWIE Y NPACTPOT 33 3AMOBUYBAHHAM. 3AMBHWIA NATPYGOK CKABAAETHCA 3 3 UaCTAH

a ) 3nmeHa Tpy6a
[ F T —

C) seanysane insue

BCTaHOBITS 483 31VBW, AK MIOKA3aHO Ha HACTYNHOMY KpEChEHHi:

a) FopusoTansHi sepcii CADB/T HE 04-33

b) Topu3onTansHi sapianTh CADT-HE 45 Ta 60




C) BeptiKanbHi sapiaHTn CADB/T HE 04-33

apianTy CADT-HE 45-100

¥ X BEpCiAX 31MBHA TPY6A Ta CGOH NOCTAUAIOTECA BIE BCTAHOB/IEHNMM B NPHCTPOT.

7.1.1. ccraucsnessnnpucroon  wa siapuromy nosinpi
Ha BIAKPHTOMY NOBITPi 6aXaHO POIMILLYBATH NPUCTPIIA Nify HAKPUTTAM, AKe 3a6e3Neuye AOCTATHIli 3aXHCT BiA MPAMOTO NOTPANARHHA AOWY Ha
YKUifO Ta POSTaLLYBaHHA PeWiTOK AR BeHTWNALLT, /1A BCTAHOBAEHHA Ha BIAKPUTOMY NOBITPI Kpallle BUKOPUCTOBYBATH BepTUKANLHI BepCil (LV /

Mo mommsocTi npuCTpii y pu
NPUCTPil, 360 BCTaHOBUTH BIANOBIAKWI AOWOBHII KO3MPOK (aKcecyap TPP). 3 OrMAAY Ha KOHCTP)
RV). Kpi 7070, U BepCil MaIoTh KiXKkW, WO A0SBONAIOTS BCTaHOBAIOBATH NPHCTPIH GE3N0CEPEAHbO Ha 3eM.
¥ ropu3OHTaNbHUX BEPCiAX (MOAEA B4 04 A0 33) CNiA 336e3NeNMTH AOCTATHIN MPOCTIP NiA MPUCTPOEM AR BCTAHOBAGHHA CAOHIB Y 3MMBHIA TPYGi.

¥ pasi BCTaHOBAEHHA Ha 3eMi NI/ NPACTPOEM Mae ByTh 3aBe3neueHo AOCTaTHII NPOCTIP, WO MO H GO BCTaHOBUTH BIANOBIAHI CGOHN Y BUXOAH /1A KOHAGHCATY NPACTPOID.

J0mim.

Min 1

T —




ICHYE KOMI/IEKT, WO CKABAAETLCA 3 6 HioK 5407067200 — KIT PIES CADB-HE, Akiii noneriuye MoHTa Ha niano3i Takux sepcii

ReTan CADB-HE 0433 nican wosraxy komnnesy KIT PIES CADB-HE

Sl s

K Y BUNaAKY BUKODUCTAHHA HIXOK 3 KOMMAGKTY, Tak | AKLO arperar wa i npoKknamKw,
SHAXOANTUCA B OHIH NN
¥ pasi BIACYTHOCTI ONOPM ATPEraTy Ha LEHTPANLHX ONOPEX MOXAME2 ACGOPMALIA KOHCTPYKLT ATPETATY, O YHEMOM/MEMTS ACMOHTaN NaHenel

BawAMB0, W6 onopa arperaty Gyna 3a6eanenena Ha 6 iCHYIOYMX ONIOPHUX TOKAX, AKi NOBMHHI

BIANOBIAHWiA HABIC 418 32XUCTY BIA AOLY, BIANOBIAHO A0 MOAEA] TENAOpeKyNepaTopa:

Mogens rennooSminnmka

Mogens wasicy ana saxucry sia aouy

FopuaonTansha (LH / RV) Beprakansiuii (LV/ RV)
CADB-HE-DO4 TPP-HE-HO4 TPP-HE-V 04
CADB-HE-D08 TPP-HE-HO8 TPP-HE-V 08
CADBHED12 TPP-HE-H12 TPP-HEV 12
CADB-HED16 TPP-HEH16 TPP-HEV 16
CADB-HED21 TPP-HE-H 21-27-33 TPP-HEV 21-27
CADB-HED27 TPP-HE-H 21-27-33 TPP-HEV 21-27
CADB/T-HE-D33 TPP-HE-H 21-27-33 TPP-HEV 33
CADT-HE-D45 TPP-HE-H45 TPP-HEV A4S
CADT-HE-D&D TPP-HE-HED TPP-HEV 60
CADT-HE-D 100 = TPP-HE-V 100

P yraopea KoAEHEaTY acepeanH nEHETPOID
B3umky, BHOYI a60 Nig Yac TPUBANNX NPOCTOIB NPUCTPOIO Ha AEAKUX BHYTPILIHIX NOBEPXHAX NPUCTPOIO, @ TAKOXK YCEPEANHI ENEKTPUYHOT Wady MOXKE YTBOPIOBATUCA KOHAGHCAT.
) T S S T —

b) BCTaHOBITh B eneKTpUHIl Wadi NPACTPOT A1 3aN0BIraHHA KOHACHCALT, Taki AK: HArPIBanLHI eNEMEHTH WadM, WO 3aN0BIFaloTh YTBOPEHHIO KOHAEHCATY Ha NOBEPXHAX LA Ta eNEKTPOHHIX KOMNOHEHTaX.



7.2 (ASAPUTHI PO3MIPH TA BINLHUA POCTIP ANA TEXHISHOTO OBCAYTOBYBAHHA CHCTEMM

a) Topu3onTanbHi Bepcii CADB/T HE 04-33 (BCTaHOB/EHHA B NiABICHY CTeNI0)

BIACTaHi AN TEXHIMHOTO OGCAYTOBYBaHHA B YCTaHOBKAX I3 AOCTYNOM Hepes Gidni naweni

BianosiaHo Ao LH

Roeryn 4o dinsrpin a vennooBinmKa

Bocryn 4o Rawent ynpasninia 72 sesunsTopis

BN

Kongirypauin RH

BiACTaHi /17 TeXHIHOTO OBC/YIOBYBaHH# B YCTaHOBKaX 3 AOCTYIOM 4epes HuHi naneni

Bh B IVRAS

id

F777]
[ — {7 Lo o noe s semmoss oo e

e —

Kon. 2e5eet
|Cezeeri]
Biacrani ann moHTay niasicHoi creni
Monens w W w w s c 3 o e f

Bara (xr)
“ o 7 50 %0 0 o = m w0 o w
® a0 s - = am e w0 = w0 = s
» 10 s - % am 1o w0 s ;m o -
M 0 o 50 0 0 o s s ;m 0 .
2127 1640 550 2300 700 700 1590 525 400 00 1300 333
5 160 0 20 o o 150 o w0 ™ w0 2



b) TopusoTanbHi Bepcii CADB/T HE 45 Ta 60 (BcraHoBneHHs Ha nianosi)

Konirypauia LH

Koweirypauis RH

Beranoanent Ha nignosi

Mogens. w
a5 1500
& 1550

C) Beprukanshi sepcii CADB/T HE 04-33

610

un

w w

2100 0

250 0
W A

Bara )

£

o B o

I:’ JIVT—

100

Bocryn Ao nawent ynpasainia 1a senTnsTopls

175

Bara )

27

ES




) sepmmansui sepciras, sora 00

Kowd. LV

SR T e

M
E e Td

e —

EN

w A c o

Bara )
s 1m0 1550 2100 a0 &0 an 557
o 1500 150 250 E) 70 £ 70
100 2050 160 250 &0 100 &0 =

7.3 1PoUEAYPA MOHTAY AOAATKOBOTO GIILTPA MPUNIMBHOTO NOBITPA

YCTanosKa peKynepauii Tena MOCTavaETHCA 3 yiKe BCTaHoBNeHUMM GinbTpamu. F7 (ePM1 70%) Ha Cropoi nogasi nosiTpa Ta MS (ePM10 50%) Ha Cropori suTaKw. Kpim TOro, B YCTaHOBKY MOMa BCTaHOBUT YW $inbTp (akcecyap).
(Boknapiwsy ibopmaLio Aue. y po3AIn «3amina dinbTpie»).

7 4. pianazon TexvX xaPAKTEPHCTIK

Manens o Barawr)
Honbarsia ) Eracpomesn Macunansonh oy Wenicn, Moo crpym
awerp rosiporposols  npogyenuasicrs Mac. ® cbeprawn [0}
- (w/ron) (o6ha)

nopeirs

een)
CADBHE D 04 BASIC m 0 @ 12308,501 0z 2 B 035 7
CADBHE D 08 BASIC =0 a a4 1/2208,5014 o 29 2650 13 3
CADB-HE D 12 BASIC 315 1,200 853 1/2308,50Tu. 095 35 2550 16 1%
CADBHE D 16 BASIC 315 1600 5 112308, 50 095 3 2045 P 75
CADBHE D 21 BASIC ) 2100 867 Y2208,501 05 @ 1580 2 =
CADBHE D 27 BASIC ) 2700 w38 112308, 507 18 3 50 3 ®
CADBHE D 33 BASIC (Mono) 0 330 9 1/2308,501u 2 95 200 % )
CADT-HE D 33 BASIC (Tri) 400 3,300 859 3+N/4008, 50 . 22 43 2600 20 a0
CADT-HE D 45 BASIC 5001400 4500 3 34/4008, 5014 4 & 20 30 7
CCADT-HE D 60 BASIC 700x500 6100 867 3+N/4008, 50 T, 443 63 2200 30 70
CADT-HE D 100 BASIC 1100x610 10000 889 3+N/4008, 50 . 813 us 2160 58 862

. sl o




7.5. nawnosennn

7.5.1. niacnovenin ao nosimponposoay

BeKTUNATOPH 336%A4 SHAYCKAIOTS NOBITPA Y HANPAMKY BIA NPHCTPOI0. Mepea yoary va ennenion va
~
/ N\
/ N\
oy / N\
/ N\
= \ /
\ /
N\ /
\ /

7.5.2. siaseacrnn conaencary

ATPeraTh KOMMAEKTYIOTHCA ABOMA 3MMBHUMA OTBOPAMM (M0 O
3AICHIOBATUCA 33 AONOMOTOIO TRYGM 3 BHYTPILUHIM AiameTpoM 22 fam Ta pnas

A7 HARIAHOTO KpinnEHH.

KOHTYPY). fU1n AOAATKOBOI 6¢3nekm HeobXiaHO

7

Cucrema siaseaeHHn KonaeHeaTy

oT80pi 610Ky pekynepauii Tenna.

AN
ey
(=)

A0 TPY6M sinBeAeHHA KoKaeHcaTy. Lie niaknioYeHHA Mae

® /117 3a6eanevienHHA BiABEACHHA KOKACHEATY 3 MAAOHY HEOBXIAHO BETaHOBATH CUOH 3 NEPEN3AOM THCKY B MH PT. CT., 10 NIEPEBMLLYE THCK, CTEOPIOBaHI BEHTHATOPOM.

@ [opu3oHTANLHI AIARHKM NOBMHHI MaTU MiHIMANbHII XA 2%.

Cudpon 3aB3aM NOBMHEH ByTh i sonoi.

BOAY Uepes KopNyC OBNaAHAHHA.

7.5.3. crexromane nigunovensn

% DB/T-HE BASIC yci

pisenb 804 Ta, 33 HEOBXIAHOCTI, A0ANBAIITE Ti. MTOPOMHIli CHPOH MOXKE NPUIBECTM 4O NEPENOBHEHHA NIAIOHY AN1A KOHAEHCATY Ta BUTOKY

B6YAOBaHI B NPUCTPIA, NIAKNIOHAIOTECA A0 NEKTPUIHOT NaHeNi (ABHIrYHu, BINTPN TUCKY, PN TUCKY ABTYHA, AATHMIKN TeMNepaTypy Ta Gaiinacka sachikia).

ENeKTpUHE NIAKTIONEHHA OBMENYETbCA NIAK/IUEHHAM KNEMHOT KONOAKW (10 M KABENIO BXOAUTH MO KOMIIEKTY NOCTABKM) Ta MOMAMBMX ENEKTPUMHX aKCECYApiB, TAKWX AK AT4MKMCO,a TAKOW MIAKMIOYEHHAM ANl

enexTpoxvBAeHHA.



BUKOHaliTe e/eKTpH|HE NAKNIOUEHHA BIANOBIAHO A0 IHCTPYKLL, HaBEAGHYX Y BIAOBIAHIl CXeMi NIAK/IOYEHHA, AKS MICTUTLCA B KIHU UbOrO nocil

7.5.3. 1. niaunouenn sosmiumsoro cencopnoro aucnnen (ETD) Ao cucremu ynpasainn

AMCTauifNWI YT YpaBAINNA NOCTaMGETSEA 3 KaGenem AOBKMHOIO 10 METPIB, AKNIE MOHA SaMIHAT Ha KaGenb AOBXMHOIO A 30 MeTpis (MiKimansHwii Tun KaGenio ynpasainHA — HOSVV-F-4G 0,25). Miakniosertn nyabTa
YNPaBAIHKA 40 NNaT yNPaBATHHA Ma€ SAIICHIOBATUCA SFAHO 3 TaKOIO CHEMOIO:

MynuT ETD ma cTyniH enexTpuiHoro saxvcry P-20, Tomy Vi BukIOUHO 415 ¥ npumi si3 sonorm.

¥ pasi 308HiLHEOTO MONTaY 670Ky CADB/T-HE Ol /0ro TaKoX MOHa 3a/1MWHTH BcepeAuHi KopNyCY wadw. Nican nyaT KepyBaHHA MOXHA
sia'eanah

PO3TalLIYBaHHS KDINACHHA Ta NYNbTa AUCTaHUTHHOTO KepyBaHHS:

InTerpauin 8 mepexi Modbus Ta BUKOPHCTaHHA NY/IbTA AUCTAHUIHOTO KEPYBaHHA HecyMicH. TlAKMIOHEHHA Mepexi RS-485 3AICHIOETLCA A0 TUX CAMMX KNeM, WO /i ANA WTEKEPa TEPMIHANY ANCTAHLIFHOTO KepyBaHHA.

7.6. «onorveaui
CrangapTHa komdirypauia CADB/T-HE BASIC

Y pamKax uux KoHdirypauiii icHye Ge3niu miHHMX napameTpis, Aki NPOGECIHiHMi MOHTAKHUK MOXE WEHAKO Ta NETKO HANAWLITYBaTH.

Npouec saminm naweni

Veranoski pekynepauyi Tenna CADB-HE AoCTynHi y ABOX Komdirypauiax: LH Ta RH AnA rOpUIOHTanbHIX MOAEneii Ta LV, RV 417 BepTUKANbHIX MOAeNe






8. ovhkuivneasninma

OCHOBHI ENEMEHTH

Nawens ynpasainma skniodac:

Saranchnit summKas

Giny navens.

@KUl

Peryniosanis noTowy nosiTpa

Py PeryIOBaHHA WBMAKOCT] BEHTUASTOPIS

Ko (o, siaHoCHa

ASTOMaTAHE perynIosaNHA WMAKOCTI pe V. carvany,
perymosanna pewumi COP i 8 cncremi Heobxiano i
o6nawanns)
Konrakt)
Peryniosans Temneparypn

Temneparypui Az, B6yA0BaN B pUCTPIY (nogava, BTN, BXIA Ta BMXiA)
Peryniosanwa afinacy

PYsHe syKanHA Garinacy

@YHKLT BE3NEKN

v Ao Komnnexty)

pusory Ha

BUABNEHHA HECTPABHOCTER y ASTIMKaX TeMepaTypH

v Aonomoroo pe v

samepsanmn

KOMYHIKALIA

AMCTaHuiiHe KepYBaHHA ©NEKTPONPOBOAKOID

bposui
LUBpOBITA BUXIA CATHaAY TPBOTH Hepes3 GeICTRYMOBHI KOHTAKT.

Modbus RTU (RS-485)



9. oemnyneasnina
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4 [aTumK TemnepaTypu BUXNONHMX rasie SCO2 flatunk CO2 (AoAaTkose 0B6nasHaHHs)
MR TGN ToTED) o SmmaoEm o

FFD [leTextop 6iAMOBH BeHTWAATOP (pene BeHTWAATOP3) y pasi inTerpauii s Modbus)

10. controt Basic neusumn aii

10.1. onuc

Cucrema ynpasninta BASIC — ue 3a80AckKuii 610K ynpagnikka Tuny «Plug & Play», BCTaHOBAEHMI | NIAKNIONEHWT Ha 33BOAI, WO AOIBONAE KEPYBATH Ta KOHTPONIOBATH POBOTY YCTAHOBOK peKynepaLyi Tenna cepil CADB/T-HE-D 6e3
HarpiBa/bHIX/OXONOAMYBANBHIX KOTYLIOK.

10.2. ocosm ovekur

KowTponep BASIC 4038019€ KepyBaTh Takmmu dyHKUiAMM:

10.2. 1. epes aucramuiinmi repminan, wo sxoauTs 20 Kommrey s npHcTRo0

@YHKLIOHATIbHI MOXUIBOCTI

AsToMaTUIHe peryoBaHHA WenAKOCT! pexumi VAV.

curvany, uKom (CO; , BlaHocHa Bonoricts a6o Temneparypa)

(B3 wanpyru)

@ywwin BOOST: i i i

51204 A0 27

Vnpassinms GainacHMM Knanawom

3axuct TennooBMiNMKa o

3amep3anin

pusory Ha nynsTi

7o Komnnexty)

KokTpons crawy / HecnpasHocr sentwrsTopis

30'aa0K 32 poToKonom Modbus RTU



1.0.2.2. sasm inrerpauii s mepexy Modbus sosmiunn axrema ynpaarinSyaisneo BVS)

InTerpauia 8 mepexi Modbus HecymicHa 3 BUKOPUCTAHHAM MYASTa AUCTAHUHOTO KepYBaHHA. OKPIM YCiX GYHKLH, AOCTYMHMX YEPE3 NYABT AUCTAHUIFHOTO KEPYBaHHA, 33 AONOMOTOIO KapTh pericTpis Modbus MoXHa oTpuMaTH Taki
ywkui Ta inpopmatio:

OYHKUIOHATIBHICTE.

pis y pemmi it Tuck). BeninaTopn niaTpAmKA o i par TOP.

Biayanisauin poBONIX NapameTpie arperary, 3okpena:
= Temneparypa sosviumsoro nositpn

= Temneparypa npAnMeHoro nosiTPA
= Tewmneparypa nositpa acepeaui npAMuieHHA
= Temneparypa suxoay 3osHiwNboro noBTEA

MoTo4Ha WoWAKICTS 0BepTaKKA seNTWATOp

Beransha ingopMALIR O CrHanK TpUBoTH

10.3. 6UKOPUCTAHNA AUCTAHLIHOTO TEPMIHANA — PIBEHS KOPUCTYBAYA

33 4OMIOMOTO10 TPBOX KHOMOK Ha NYLTI AUCTAHLAHOTO KEPYBAHHA MOXHA BKOHATM IPOCTI HANAWITYBAHHA POGOTH, @ TAKOX OTPUMATH IHPOPMALIO PO HOTO POBOMIE CTak,

Dkl KHOMOK:

BUGIp peswmy Galinacy: py4HMii/asToMaTAHMIA

obxopy (pexum 3anyck / 3ynuna / wemakocri

10.3.1. Bu6ip wemakocti obepranka seHTunATOpa (3anyck / 3ynukKa / peryniosana wemakocri )

oW HaTUCKaHHI KHONKY t% obuasa nouHatoTs noctynoso wemaKicts Ao sapaworo 3HaueHHA. LUBKAKICTE BEHTW/ATOPIB MOKHA 3MIHIOBATH 33 AONOMOTOI0
OCAIAOBHX HATUCKaHS.
VNpaBAiHHA LI PEIUMOM POBOTH IAICHIOETLEA 32 AOTOMOTOIO KHOMKM BUBOPY WBHAKOCTI Y TaKilh NOCAIAOBHOCTI

Npvcrpilt
oavKHeHo HYBbKA CEPEAHA BUCOKA
% wnaicrs wnaen — % 1
oS oS

Tpucrpih
ABTO % CEPEAHA HI3KA % BvKHeHo
perom wenaKicrs wewpaKict
N ey

—
|
|
|
|
|
[

Panilue HanawroBanui (3

Micns wanauTysasia



Konip KHOMKM WBWAKOCT CBITMTLCA 3a0@XHO BiA 0BPaHOi WBNAKOCTI:

Wenaxicrs 3uaennn 32 samosuysauam® Curwan 0-10 B Konip ceirnogiona
H/BbKA 358 Senenit

CEPEAHI 68 Mowapariesiii

BUCOKUI 958 Hepaormit
a0 - MuroTanauii seneHmit

10.3.2. P

Vcrawosku pexynepauyii Tenna cepii CADB / T-HE BASIC ocHatuieni Gaiinackm Knanawom, AKuii Y BIAKpUTOMY NONOMKeHHI A03BONAE NOAABATH 30BHIWHE NOBITPA B NPUMIL 6es iioro s
(OcKinBKkY Ye HaCTKOBMiE Galinac, HeBe/IMKa HaCTK NOBITPA NPOAOBIKYE NPOXOAUTM YEPe3 TENNOOBMIHHMK).
KoHTpoAep BASIC Kepye 3aCAiHKOI0 Galinacy Ha OCHOBI TeMNEPaTYp, BUMIPAHIX 4 AJTIMKAMM TEMMEPATYPH 8 YCTaHOBU]

BiakpuTTA Gaiinacy BiAGYBAETEA 32 TaKIX YMOB:

1. Mpwycose pyse sianpuTrn 32 aonomorom nyasra gacramuHoro Hepysamin
2. oyukain MPAPORHOTO GXOROKENH, KON GaNAC NEPEBYBIE B ABTOMATIHHGMY PEMHM, 33 HARGHOCTI NOTPEGH 8 CXORORHEHH:

® 3azaua remnepatypa < Temnepatypa npUNAMBHOTO NOBITPA

nositps < nositpa
® Temneparypa sosHilHb0r0 nNoBITPA > 12C

3. ymeuin nPAPOANOTO OX0ROAeNHA, Ko GARNAC MPALIOE 8 ABTOMATMSHOMY PEXHM, AKLIO € NOTPEG3 B onarew

apana nositp

nositps > nositpa
® Temneparypa sosmilHb0r0 NoBiTPA < 30°C

A oymnain s30Ty TeROOSMIHKHKS BIA 32MEPSHHA. Y SMMOBHK YMOB, KOTH ICHYE DUHK 33MEP3ZHHA KOHBEHCATY BCEEAMH TETACOSMIHHUKS, GaNSC SIAKPBAETLCH Ak OCTAHHIN KPOK CTPATETT POSMOPOKYBaHHA. T1Epes LAW WSMEKITS
OBEPTaHHA BEHTUNATOPE JHAKYETLCA A0 MIHIMANIbHOTO HAUEHHA.

HaTUCKaHHAM KHONKY «bypass» 3MIIOETLCA CTaH BaiiNacy, NPY YbOMY MOKHA BUGPATM Taki NONOKEHHA:

06xia AUTO 5 Baiinac BIAKPUTO 06xia 3AKPUTO 06xia AUTO
= = N

I | o
Cran 6adinacy. Konip ceimnopiona®
BiaKpuTo Bpysy Senenit
3akpuTo spysy. Mowapanesui

s —p— Baeeo

omnOro curnany BT,

Kon OGXIAHMiA Pesimn aKTMBOBaHO BpyHHY, Bik 3381 MATAME NDIOPTET HAZL ABTOMATHIHMM PEKMMOM | 3ANMLIATMMETLCA Y BKA3AHOMY CTaHi MPOTATOM 8 FOAUH.



Po6oTa & aBTOMATUUHOMY PEXMMI

Pexm in 32 Taknm HKHA Mewa Aammea T wisinaym 12 °C; wwse el TemnepaTypw pexwm GaliNacy He CIPAUbOBYE, WOG YHAKHYTH
AMCHOMBOPTY HEPE3 HAAXOMHEHHA HAAMIDHO XONOAHOTO NOBITPA.

10.3.3. Gatinacy 8

HatuCKamHA koMK E Mo 3HaveHHA 33aaHol Gaiinacy. Huve il \ KonM B Byaieni BuHMKac noTpe6a i, 3acninka Galinacy
MAKCAMA CEPEAHA HIBbKA CEPEANA BMCOKA
bHA Temn Temn Tenn Tenn
Temneparypa P P o e
Temneparypa 3uaenHn 32 3aMOBYBAHHAM® Konip cairnopiona

Bucora 250 epeorai

Cepepi 20C Mowapaseani

Hasa BsC Senerit

10.4. roswupeni napameren konairveaLA

OKpiM ByHKLITA, AKi MOHA BUKOHYBATH 32 0MIOMOTOI0 TPLOX KHOMOK PYHHOTO TEPMIHANY, TAKOK MOMHA 3MIHIOBATI AEAKI NAPAMETPY Ta dyHKUIT, BCTaHOBNIEH] HA 33BOAI. 3ANEXKHO B4 NAPAMETPE, AKNI NOTPIGHO SMIHNTH, HEOBXIAHO

oTpumaTh AocTyn Ao nnatn (scepeauni i wadw) a6o ao PyHOro Tepminany.

Pt pminany ny)

3HABLIM NEPE/AHIO NaHENb NYNbTA AUCTAHUIFHOTO KEPYBaHHA, B4 OTPUMAETE AOCTYN AO HU3KM i is, 32 MOXHa IMiHM  3asoachKi
3. h i nepeata He

BUINAR NOBOPOTHYIX CeNEKTOPIB NICAA SHATTA KpULKM:

I
}
|
| L [ ———
|

Cenexrop 2 (Cnewansi yv)

Corampd sk Comrop3 o o)

o2 (cepeamumuicn)

[ ——

Comopd (s )



Aoctyn Ha nnari

VCepeAnHi eneKTPUHHOI WAy 3HAXOAUTLCA APYKOBAHA N1aTa KOHTPOAEPA, Ha AKIlA POSTAILOBAHI CENIEKTOPU Ta NEPEMMKH, 33 A0NOMOIOIO AKX MOKHA IMIHATM 3aBOACHKI HANAWTYBAHHA KOHTPONEPa:

U

JUMPE

JP6
D

O JUMPER
7654321 X31

Nepenvnia oymaia
oy
a m
I Tun nepesipwn crawy serunaropis
81 i i aTumK Towo)

@yHKUiOHONbHICM Cenexmopie Ma NepemusoK Ha NNami KoHMPonepa (scepeduni enekmpusHol wagu).

10.4.1. s i i

Hu3bKa WBMAKICTS (NEpeMMKaY 1): HANAILITYBAHHA HUILKOT WBWAKOCT] BEHTUARTOPA NOAaY. Y Aianasoki 8ia 2,1 A0 3,5 B 3 KPOKOM 0,2 B AR KOKHOTO NONOKEHHA

. 3Hauenhn 33 —358

PeAHA WBHAKICTS (CENEKTOp 2): HANGWITYBaHHA CEPEAHbOT WBMAKOCTI BEHTUAATOPa NOAaNI NOBITPA. 1ianasow: 84 3,5 B A0 6,5 B 3 KPOKOM 0,2 B 41 KOKHOTO MO/IOMEHHA CNEKTOPA. 3HAMEHHA 33 3AMOBUYBAHHAM — 6 B (NONOKeHHA

cenekTopa D).
Bucoxa weuakicts 3 vcoKol wemaKocTi noaaui nosiTp. flianasow: si 6,5 B A0 9,5 B 3 KPOKOM 0,2 B AR KOKHOFO NONONEHHA . 3Havenrn 33 —958
nepemukada ).

Ao 10Aa4i NOBITPA, TOAI AK BUTAKHMI BEHTUAATOP MOXE NPALYIOBATH 3

a30aneriAb BU3HAYEH] SHAYEHHR, BCTaHOB/IEH] 33 AONOMOTOIO CeneKTopis 1, 2 Ta 3,
pa noaayi. Liel ANCEANaHC BU3HAUAETECA 33 AONOMOTOK0 CeNeKTopa 4 y BUTNAA BIACOTKA B Ajana3oH

Banawc (nepemuay
eBHUM AMC6ANAHCOM BIAHOCHO BEHTUNATO]
MONOKEHHA CenexTopa, € Takmu:

n
230 % 70 30 % 3 KDOKOM 5 %. 3HAYEHHA ANCEANAHCY, NPUIHAYEH] AR KOKHOTO




Monowenn cenexropa Cenexrop 4 (Bananc)

Cenexrop 1 c Cenexrop 3 (Bucoxa wewaKicTs)
(8 nocrifinoro crpymy) nocriiinoro crpymy) (B nocrifinoro crpymy)

o 21 35 6 30%
1 21 37 67 25%
2 21 39 69 20%
3 21 41 7 5%
4 21 43 73 10%
s 21 45 75 5%
6 21 47 7 0%

7 21 49 79 5%

8 21 51 81 10%
9 23 53 83 15%
A 25 55 £ 20%
B 27 57 87 25%
c 29 59 89 30%
o 31 61 91 0%

€ 33 63 % 0%

F 35 65 £ 0%

Mosnusi pexumu po6omu 3anewHO 6id NONoMeEHHA CeneKmopie ynpaaninHA.

10.4.2. 3uia saanoro suasenn siawpurrn Gaiinacy (pexoum npupoaoro oxonomxenn)

’ N
O O / N e V.
/ \ BAMKHEHO 13/18/23°C
‘ AKED J YBIMKHEHO 15/20/25 °C (3a 3amoeHyBsaHHAM)
g -‘\ O O \ /
=, © © [ /
T N 7

Nich BUEOPY NEBHOTO AiaNasoHy 3HakEHHA 3aAaHoI Ha nikTorpamy (ave. posin nynbta iiHOTO KepyBaHHa —

swa
swaz
swas
swas




10.4.3. susip sexrunsrops, s anonye pons ronoanoro

(RocTynHo nMwe AnA NPHCTPOTS, Wo KepyioTbea depes Modbus y pexumi COP)

32 AONOMOrOI0 cenexTopa SWA.3 MOHa BU3HAUMTH, AKWiA i3 Z1BOX BEHTUNATOPIB BUKOHYE PO TO/IOBHOTO. BEHTUNATOP, BU3HAEHW AK TOIOBHUT, NOBMHEH GYTU TUM, 1O MO 360 BIABOATS MOBITPA 3 MEPEX| MOBITPONPOBOAIS, V.

AKlf BCTAHOBNEHO AGTUMK TUCKY.

K BI/JCOTOK Bify LIBUAKOCTI FOIOBHOFO BEHTWNIATOPA, NPY LIbOMY MOXHa 33CTOCYBATH BIACOTOK AUCGaNaHCY.

swas. Koudirypauin psuryvia COP
BUMKHEHO FonoBHMA noRaIOMA — Rianerni aHTAHMA
VBIMIKHEHO FOROBHIA ByTAMIIE — AONOMiNHWI NpURAMBHMIE

a6o sianocHoi Bonorocri)

AaT4Ka 3 BUXIAHMM CUrHanIom 010 B. 36InbLIEHHA 3HAYEHHR, WO BIKCYETLCA AATHMKOM, NPUSBOANTL 40 36iNbLIEHHA

~ -
-~ ~
P —
’ N
/ Ay
/ \
/ $313 \
] R \
i |
Lo |
\ /
N [ [ /
AN /
N /
~ PR
\‘\\ -
T
J
10.4.4. rosoras percamiswi nosirpn (VAV) ——
Arperatu CADB/T-HE BASIC moxyTb peryniosati iHO A0 curHany
wemaKocTi oBepTanHa sianosiaHo Ao ol KpuBoi.
s
i
-
smax
somin ‘

| 80 damauka (0-108)

33 3MOBYB2HHAM 47 GYHKUIA BUMKHEH3. PEXAM 3BTOMATHIHOT POBOTH BMMKIETBCA Ta HanawTol
BIANOBIANO A0 HaBeACHOI HiPKe TaBAML:

Besparana ©
Nonowenss nepemimin 1 2
Bianason - 2000 ppm
Em— - 1100 ppm
Perymosann amiuien (+/-) 5 400ppm
CananToveom - 1600 ppm
Smin - 2
Smax - 108

Hanaurry
Barn (+/-)

B erocn 33 AOTOMOrOR MepemmA Ha nAaTi X31 (Ha nnati KoHTPONepa). MO3ALIA NEPEMUNKM JANEKUT Bif, THY BUKOPUCTOBYBAHOTO AGTHMKA

108

108
in BMS
a 5 6 7
100% 108
0% £
5% 258
0% 108
28 28
08 108



10.4.5. «oumons dinurpi

YeTaHosku pexynepauii Tena CADB/T-HE BASIC ene Tucky, Ha 060X GinbTPax (MoAaYi Ta BUTAIKKM). KOAM 3HaYEHHA Nepenaay TICKY, BUMIPAHE pene TUCKY, nepeswuye 200 Ma, CPausosye curHan
TPMBOTM. 3a7EMHO B OCOBANBOCTE YCTaHOBKY (TPUBANICTL POBOTY Ta PiBeHS 336PYAHEHHA J0BHILIHEOTO CEPEAOBMILE) MOKE GyTH AOLINLHIMM 3MIHNTM HANAILITYBAHHA PENE TCKY, Ik 3a3HAUEHO & HACTYNHIT TaBAML:

Cran pinbrpi Morik nositpa nin
Curan TpuBOrM WoRO GinbTpis Cipausosye HacTo
Konn i , BUTPaTa N0BITPA € 36nbLUTE HaNEHHA HAnAWITYBaHHA pene THcky Ao 300 Na
HopmanbHoro
o p s pene Tueky 200na
niawo.
a pusorm npo. B Konw cnpausosye curvan nosipa

HeaocTaTHi
= Mepernsmsre poswipw cucrenm nosiTponPOsOATs

= Nepesipre Ha HassHicTs BUTOKIS.

= BuBepirs ycTanosKy pekynepaui Tenna Ginbworo poMIpy

O 3MIHMTY HaNAWTYBaHHA Pene TUCKY, BUKOHAITe HaBeaeH] HIKe Al

1 . pene oy

2. 3nerka niawimiTs KpMIKY pene THKY

anera i 3w ko

crpinka (2) ve

) nnockol
BKIXE HAUEHHS THCKY, e NOTPIBHO BCTaHOBMTH

10.4.6. woviropnur crany sesrunaropia

Yepes 46l XBUAUHW NICNA 3aNYCKY BEHTWIATOPIB KOHTPOAEP NEpeBipAie POBOTY 0BOX BEHTUAATOPIB (NPUNAMBHOTO Ta BUTAKHONO). Y Pasi BUAB/IEHHS HEHOPMANBHOT POBOTH By/Ab-AKOTO 3 HUX 3ATOPUTBEA CBITNOAIOA CHTHANIZALIT, | Byae BUKOHaHA

ROCAIAOBHICTS 3ynUHKM APUCTPOIO.
BUABNEHHA CTaHY BEHTWATOIB JAIICHIOETHCA ABOMA PI3HUMM CIOCOGAMM 3A1EAHO Bi/A TUNY BUKOPUCTOBYBAHOO ABUTYHA

® ¥ GeHTIAATOpIB MeHWOT NOTYKHOCTI e 3ATACHIOETBEA WARXOM KOHTPOIO HaCTOTH OepTanHA (RPM).

nnaty asuryHa.

® y senTuATOpIB BINBLOT NOTYKHOCTI BUABAEHHS



MonoxenHs nepemmin n KowTponIo. e Ha 3380, TOMY MOHTaXHMK HE MIOBUHEH MIHIOBATH Ui NGPAMETPH,

Mopens pexyneparopa enna Mepemuka 16 Oy
CADB-HE-D 04-33* 3akpuTiA-YBIMKHEHO K seutwnsTopa
CADT-HE-D 61 33* 20 100 BiAKpUTMI-BUMKHEHO KoHTponk 3a A0NOMOroio pene BeHTAAATOpIE.

* Mogen 33

10.4.7. oyuuuin c@oosts — npumycosa posora ua sucoxii wsmakocri (aocrynna e & oaHoasHX MoAeARX CADE-HE 04--33)

33BAAKN 3AMMKAHHIO 30BHIIHEOTO UMBPOBOTO KOHTAKTY MOXHA poGoty wa i WBUAKOCTI NPOTATOM 33A42HOFO acy (3a 3aMOBHYBAHHAM — 30 XBUAMH).

MpwHumn Aii: NP BBiMKHEHHI Ta BUMKHEHHI BYHKLLT «BOOStY (32 AONOMOTOIO KHOMOK) Ha Knemax F3-F4 BEHTWARTOPH NOMMHAIOTL MPAUIOBATH Ha NIABMULEH WBWAKOCTI. ATPeraT NPaUIoBATMME Ha Uil WIBMAKOCT] MPOTATOM 33AaHOTO Yacy (33
3amOBuyBaHHAM — 30 XBUANH). MICNA 3AKIHUEHHA LHOTO HaCY BEHTUATOPH NOBEPTAIOTECA A0 NONEPEAHLO OBPAHOT WBAKOCTI

3a aonoMOroIo BiANOBIAHNX pericTpis Modbus MowHa HanauTysaTh:
@ Curian KepyBaHHs BEHTUAATOPaMM & PexuUM «BOOSL: (8iA 5 40 10 B)
® Tpusanicrs pesumy «Boosty

@ Tun kowrakTy (NO, NC): Kotywka, 6

Bumknenns dyHkuii «Boosts: Micns aktusal

i pexmmy «Boost» HOTO MOMHa BUMKHYTH a0 LIIAXOM 3YMMHKY NPUCTPOIO 33 A0TOMOTOIO NY/IbTA AUCTAHLIAHOTO KEPYBaNHA, 360 WAXOM BIAKAIOYEHHS FOTO B/ AKEPENA UB/CHHA.

10.4.8. pucramiive sumonensn — sanyexypesomi

3anYCK Ta 3yNUHKY NPUCTPOIO MOXKHA SATIACHIOBATH 32 A0NIOMOTOI0 30BHILIHEOTO LUGPOBOTO KOHTAKTY (AVE. EAEKTPUUHI CXemy). 3MUKaHHA KOHTaKTIB Mix CLP1 Ta CLP2 npusseae A0 3yNMHKM NPUCTPOI0.

KoAw 06naAHaHHA 3YNUHAETECA AUCTHWIHO, Ha AMCTAET NYABTa YNIPABAINHA 3'ABAAETHCA NOBIAOMAEHHA NPO TRUBOTY, WO NONEPE/YKAE PO Te, O NPUCTPIi MOXKE ByTH 3aNYLIEHHI AUCTAHUINHO 8 BY/Ab-AKWiA MOMEHT.

TP 3axcT Tenn006MiKHMKa arperary

Un dyHkuia 3anobirae wo BeepeanHi (Ha cTOpOHi BMBEAEHHA NOBITPA HA30BHI).

LA 3aXVCTY Ten00GMiHHMKa KOHTPOREp BASIC peanisysas 3 piswi crpareri

Pymain Crpareria

3wiluennn Ganancy sermunATOpiS

@ AKTWBYETHCR, KOMM TEMNEPATYPa BUTAKHOFO MOSITPA SHKYETOCA Ha 4SC. ATPETT NEPEXOANTS Y PeXMM wempxicrs, BenTunTOpa SAF Wa piowi 50% oia
Homivanshor, AF 3anMiacThe 1a pioi
BiakpuTTA Gaiinacy.
®  AKTHBYETHCA, KON TEMNIEPATYPA BUTAKHOTO NOBITPA SHICKYETBEA Ha 29C. Y el MOMEHT BIAKPUBAETCA 3aCAIHKA BAFMNACY, O HANPABAAE NPANAMBHE NOSITPA GE3NOCEPEAHED B MPMMILIEHHA Ta BUKOPHCTOBYE BUTAAHE
OBITPR A/ PO3MOPOMYBAHHA TENNOOBMIHHM.
® i curyaui arperar nepe
KoWIpons Temneparypy npunAMsHOro NosiTps
Hike 11°C, synunAeTcs, a vepes 1 v rocs.
.

L napameTpH MOXHa HanawToByBaTH.



11, nuamoueni cucTEMM yRPABAIHHA BYAIBAEID (BMS)

Mepemixa @yuwonanshicrs
»1 Yaimpnyri 28'a30x Modbus (kepysanna npwcrpoem 3 BMS)
P

KowTponep ocHauienwii moaynem 38'a3xy Modbus, 32 40TIOMOr0I0 AKOTO MOXHA KEpYBaTH NPACTPOEM i3 30BHIWIBOT CCTEMM ynpaBAikKA Gyajeneio (BMS), a Takox 3HadHy SaCTAHY

33 33MOBUYBAHHAM 38'A30K BMIMKHEHO; WOG YBIMKHYTH F107O, HEOBXIAHO 3MIHMTY MOAONEHHA MepemyKy JP1, U0 3HAXOAUTLCA Ha AT KOHTPONEPa.

Kepy8ass 3 6A837HOTO PYIHOT Tepwiany

Yapasniuis epes MODBUS (BMs)

| | T o |

Mepemmsxa IP1: 35’330k MODBUS

Nican 3asepueHta niaknioenA mepexi MODBUS HEOBXIAHO BKa3aTM OCTaHHIVi NPUCTpili Mepexi (KiHew Aikil) 32 A0NOMOrOK nepemnku JP4 Ha nnaTi KOHTPOAEPa.

Lie# NpUCTpilh He € Kinueaim npucTpOEM Akl

Lie#i NpuCTPil € Kiuesum NPUCTPOEM AT

3aKPUTO BUKPMTO BuKPMTO

Mepemiixa JP4: Onip wa inul Al (y mepesax Modbus)

Monowents nepemutox JP1 Ta JP4 3aneiHO BIA Miclyn PO3TaLLyBaHHA NPUCTPOIO B Mepexi Modbus.

CONTROLBASIC Mo 1 CONTROLBASIC 182

P4 = spuro P4 = spuro

napamerpie NPUCTPOID.

CONTROL BASIC 13

P = iz

4 = svguma

(]

e

2

MODBUS RS-485

06— Gna




Anpecain Mlianernwis npuCTpii: HacTpoI0Bawa aapeca sia 140 247

Dndysin Tax
Wenakicrs nepenadi aanwx 19200

Rapurer APHUIA

Pt U

Enextpusnui inTepbeiic RS-485 3 2-nposiawym nigkniodenmam a6o R5232
Tun pos'emy RIas

Mosigomnenna MODBUS

Anpeca ymain Bavi Mepesipxa CRC

86re 86rie N8 6iris 1661

Popmar kowHoro Gaiita & pexumi RTU:

Cuctema KopysanHa: 8-GitHa Agiiikosa

Bitw wa 6aiir: 1 6iT START (crapr)
8 6iTiB AaHMX, HaFiCTapWHA 6iT NepeAaeTLCA NepwMM 1 6iT 1A NapHOCT (MOTPIGHa napHa napHicTs)

1 6i7 STOP (3asepwennn)

Kapra nam'ati Modbus

Tunperirpa omme anason Pavi e —
Nepericpa smennza e
smootsassm
Saraneva Konpirypauia
9 Koryusa Cran npucrpo 1 Sumeaesa
o B e
1 o
7 Kora Konrakr aanyeiy/aynis CLP ° AW
o KowrarNO
1 KowrarrNC
o Koryusa Peruam poborw setunropin o AW
o PomVAY
1 P COP
° Percrp saeaesia Vi 010 5 R Savenn awanorosoro poay (8)
1 Peric s sk TooA 30-50 «© R
Tenmepanypa sosHiuboronosie csve o)
2 Pericrp xiawns e TETA -30-50 « ®
Temneparypa sAnpau0RaHOTD M0BITA
3 B pericrp oA 30-50 « R
Tenneparypa sanpaus06aHoro 108THA s38pyaeHe noBEA)
4 By percrp U 30-50 « ®

Tewneparypa npHnAEHoro nosiTp (caike nosos)



Nepeuinon
Koudirypauin MODBUS

0 Pericrp yrpuvasn

1 Pericrp yrpuvasn

2 Pericrp yrpuvasin

o Buckpernni sxia
Hanaurysaws sesmwasopi

1 Koryura

4 Perictp yrpuvasin

3 Perictp yrpumasin

5 Perictp yrpuvasin

1 Avckpernui sxia

2 Buckpernni sxia

6 Perictp mxgync aarin
s Perictp mxgync sasin
2 TennooGisanc

9 Perictp yrpuvasn

Kanianaslmany

Wenawicrs nepesani

Napurer

Cnanpreom 3y

Imnysci 13 oAWK 06ept seHTuAATOpa

nogai nositpa

1MOYLCH Ha 0K 0BepT BTNORO

sewTuATopa

Miivanuasacrora obprassn

Carvan TpwBonH besTunATOpa MHBnEHHA

(CHIHan TPUBOrM BATAXHOTO BeHTHASTOP.

O6opom sermunTopa yuraneHn

BTt sesmunsTop RPM

BAGip serrunTOpa cronosHAR e

BenTnATOp-nigner i 3 ucBanaHcom

Bjanason Bavi Senysarwnfsa  Komentapi
Jaewnn I
ooy

1207 1 Jumpansz

Kavan /Byson e
8 Jumpansz

o 110 e

1 %0

2 &0

3 1200

a 200

5 4800

6 %600

7 14400

i 19200

il 28800

1 38400

n 56000

n 57600

1 115200

o Be3 naprocti 2 Sunyeaen/a

e Nepeabasae wasswicrs 2 cron-Giris

1 o0

2 AP
o R

o oo sy

1 Curvan TpuBorw akTwBA
0 AW

o BeswnATop EC

1

Bexmunopu minHorD
crpywy 3 Hsepropom

15 Ianynecis/oGepr 1 Junpansa

15 Ianynecis/oGepr 1 RW.

50-500 ohe %0 Jumpansa
0 R

o e Tpvoom sy

1 Curnan TpuBorw akTHBH
o R

o Oz s

1 Curvan TpuBorw akTwBA

05000 0 R

OopoT Ha xewY
BerTIATOPa nogavi noBTpA
05000 0 R
Ooporu suTKHOTO
sermunaTopa
o o Sunpanss
FonoestserwnTop. e
nogaui nosirpa
1
FonoestserwnTop.
30-30 % 0 Junparns



Ton peccrpy.
Neperiapa

Pexim poBorw pesmwrTople VAV
%0 Perictp sGepenern
6 Perictp yrpuvasin
7 Perictp yrpuvasin
] Perictp yrpuvasin
10 PericTp yrpwvasin
1 PericTp yrpuvasin
n PericTp yrpuvasin
B PericTp yrpuvasin
1 PericTp yrpuvasin
15 Perictp yrpuvasin
16 Pericrp yrpuvasn
v Perictp yrpuvasn
15 Perictp yrpuvarn
1 Perictp yrpumasin
Y PericTp yrpwvasin
2 Perictp yrpumasin
2 Pericrp yrpuvasn
s1 Perictp yrpuvasn

Bubpara wanacrs

Husewa wompyicrs

Bucokowswaichni

Hanason PPM

Bz Temnepayp

Hjanason siaockol sororocri

Hjanason 0-108

Janawe sasenn PPM

3agane swaven °C

3agane swavenn % sonorocri

anpesiaenn0-108

Perymosastn it (1 PPV

Perymosass e (+)2C

Bjanason

s

0-4000

0 Kineus lanasony

0. Kineus lanasony

0 kineus janasony.

Kinews gjanasony

0 kineus ajanasony.

0 kineus ajanasony.

Perynosasin swiersn (+0-108

TaruHe aHaNeHHS carvany TpHBorH PPM

0. Kineus lanasony

0 kineus janasony.

Bavi
1

Huswausanicrs

Cepegpi wongicrs

Bucoka wewaKicTe

Astomares pexn

sonsr 35

sonsr 6

sonsr ES
0

Bea g

=

Tewneparypa

Bigpocka sonoricrs

Sowsiune Kepysannn 0-108

Y] 200

« £y

% Bonoricrs 100

oot 1

pom 1100

« »

% sonorocri EY

Bonsr s

o a0

[ 2

% sonorocri 5

somr 25

Pom 1600

Jumpansz

Komenrapi

Ao n garea = 1

Ao n garea =2

Ao T garnKa =3

Ao T gaTnKa = 4

Ao Tn AaTka = 1

Ao Tn aTka =2

Ao 1w garana =3

Ao Tun garea = 4

Ao T garna = 1

Ao Tn gaTKa = 2

Ao T gamina =3

Ao Twn gara = 4

Ao 1w garna = 1



Bl Perictp yrpuvarn
El Perictp yrpuvasn
E Perictp yrpuvasin
3 Buckpernni sxia
z Perictp yrpuvarin
x Perictp yrpuvarin
Ton perirpa

Neperiapa

Pextum poBorw esmwnsopis COP
» Perictp yrpuvasin
» PericTp yrpwvasin
» Perictp yrpumasin
EY Pericrp yrpuvasn
z Perictp yrpuvasn
5 Perictp yrpuvasn

BOOST (30cTynHo nwive 8 MoRenR sia 04 40 27)

8 Koryura
B Perictp yrpuvarn
2 Perictp yrpuvasin
6 Horya

‘Vpasninin BY-PASS

a Buckpernnii sxia
El Pericrp yrpuvasn
3 Koryura

El Perictp yrpumasin
% Perictp yrpumasin
» Perictp yrpumasin

TaruHe aHaNeHHs carvany TpHBorH,

0 kineus janasony.

Mexa cpausosysanis curianizau 0-10 8

Curwanu TpusOrH PO Cran

Miinansinisioda

Macmane siganoeis

Hanason paranka

Janawe asensn

Misinanesi sodassst cnian

Macmanso atipanonpeics

Craryc 800ST

Tiacunewss pesy Tiuwepa

3amaHe IHatenHA WeHAKOCT seHTWIATOP

npw niggueHH nOTyHHOCTT

Kowrak CLP BOOST
/¥pasnikn sexTwnsTOpany (suBip sepes

1°6)

Crau 6afinacy

Pesom ovony

BiesaersaTeontrol

Taiimep nicnn pyoro pexiy.

PoBoTH 8 0BxiaHoMy pexmi

Taup wibimansia

0 — kineus janasony.

os

Hjanason

02500

0 kineus ajanasony.

1-250

510

0-600

% sonorocri

Cunvan Tpuaon

Hearuomu

Curvanisauia yeivwena

Nackans

Mponopuikasoxcranma

Irerpana

sor

sor

Heawwari

Acwari

KorrayrNO

Kovrarr NC

Biaguro

3akpuro

Astomansi

Pave sigum

TEA

TUP

o

B Ao T gara =2

Sumeawsan Ao Tun gamka = 3

Junyeen/an Ao THn aarinka = 4
e

Jenyeaenfsa  Komewtapi

Jumpansz

Peryniosauay siasiaomy nosipi

Peryiosaws y npnAMaHOMY MOSITpI

Temneparypa s08HiuHL0ro n08ITPA

-

MikivanoHa TemnepaTypa NpATEHOro NoBiTpR



o Perictp niaTpHwH TemnepaTyPA
e Perictp niaTpwH TevnepaTypA
E Perictp yrpuvarn
% Peectp yrpaasin
El Pericrp yrpuvarn
D m—
6 Buckpernnii sxia
@ Perictp yrpuvasin
@ Perictp yrowvasin
Ton peecpy.
Neper.
@ Perictp yrpumastn
3 Perictp yrpumasin
o Pericrp yrpuvasn

CurHan TPMBOMM Npo sacmivenns dinsTpa

5 Auckpernui sxia
4 Koryura

- PericTp yrpwvasin
Curwan TpuB0rM AaTauka ODA

8 Buckpernni sxia

Curnan TpBorH AaTaNKa SUP

9 Buckpernni sxia

Curnan TpwsorH AaTanka ETA

10 Buckpernnii sxia

Curnan TpwBorM AaTaKa EHA

1 Buckpernii sxia

Tap maKOMARS

To e

To cepeppilt

To Bicooi

e e TNy

Cran poswopoxysans

Tour MHMATOHI 2 POMOPONYSHHS

onne

He suopucronyerscn

Yac oiyBaHA A BKPHTTA 06X0RY

Tl ynoBineHeHHA WBMAKOCT OBepTaHHA

sermnsTopa

Cran curwany Tpwsorm

Yac 40 Cpaus0sYsawHA cHTHanY TpBOTM

190 HeoBXaHicTs 3amikn binTPa

Cras curwany TpwBor

Cras curwany Tpwsor

Cras curwany Tpusor

Cran curwany Tpwsor

15-30

530

500-5000

T e

Tep cepeani

He aarii

Acvert

Ao

o6e

Curvan TonBor

Curnanisauin yeimien

Korrpons 32 sacom

Kormpons 3 gonoworon

pene Ty

Foam

Coanisauia HeakTuBia

Curvan TpuBrH ysimkseHo

Conanisaua HeawTusia

Curnan TpuBorw akTHBH

Curvan TonBor

Hearuau

Curvan TpuBorw akTBHA

Curvan TonBor

Curnanisauin yeiviren

s

g3

Sumpansz

Jumpansz

MaKGUMBbHa TEMIEATYPa PATHBHOTD NOBITDA

e re—

Ba0pHa NGO CPEADIALE

3agaHe IHaNEHH BMCONOI TEMTEDaTYPH

Komenrapi



12, nereaipia, TEXHINHE OBCAYTOBYBAHHA TA OMMLLEHHA GUTBTPE

12.1. savina eusteie cuctemn

CucTema ynpasnikta Pro-Reg Mae dyHKLLiio KOHTPOIO 33 3aCMideHHAM inbTpie. Konu NOTPIGHO 3amiHuTh GinbTp, Ha AUCNE 3'ABARETLCA NOBIAOMAEHHA NPO TPUBOTY.
PO3TaWYBaHHA GIALTRIB AN TEXHIHOTO OGCAYTOBYBAHHA 3ANEMKNT BiA MOAEA Ta BEPCii. TOUHE PO3TAWYBAHHA GIALTRIB MOHAMEHO ETUKETKOIO Ha KOPMYCI, Ha AKIl BKA3AHO TN GiNbTPA Ta HOTO XapaKTEPUCTUKN.

MAIHHA MPEAMETIB.
Ocnabre raunh, i, W06 ix ¥ npuctposx, wa creni, cnig 6ymn i 4ac BUKOHaHHA , wiof Mig yac
i i i jitennata jire TyAm nepcowan.

®  [opusonTanbHi Kodirypauii CADB/T-HE 04-33. [locTyn 40 GinbTPIB MONKHA OTPUMATH Yepes Giuni naHeni Ta/abo Yepes HiKH naHeni (3anexHo sia moaeni)

Wewasni AocTyn A0 GinsTpia wepes ki nares.

Topu3oHTanbHi KoHdirypauii CADB/T-HE 45 Ta 60. [loCTyn A0 GinbTpis MOXHa OTpUMaTH Yepes iuni naHeni:




3anacki GinsTpn Ay noni naxeti ann saxvicry. Mepea $inLTPa B NPUCTPIiA 3HiMITL NaKer.

lepea insTPa 4o HanpAMOK " cTpinKoio Ha GinbTp).
n -

Tabnuun aetaneii binbTpis

Mopens 3 pexynepauieio renna

0 AFRHE (flonarosl dinsTp 7a sanachi uacrunm ann CADB/T-HE)
=3 AFRHE G4 AFRHE M5

CADBHED 04 B AFRHE 200/04 G4 AFRHE 200/04 M5
CADBHE-D 08 20 AFRHE 250/08 G4 AFRHE 250/08 M5
CADBHED 12 B AFRHE315/12 64 AFRHE 315/12 M5
CADBHED 16 315 AFRHE 315/16 64 AFRHE 315/16 M5
CADBHED 21 w0 AFRHE 400/2127 64 AFRHE 400/21:27 M5
CADBHED 27 w0 AFRHE 400/21:27 G4 AFRHE 400/21:27 M5
CADTHED 33 0 AFRHE 400/33 G4 AFRHE 400/33 M5
CADTHED 45 600100 AFR-HE 450/40-45 G4 AFRHE 450/40-45 M5
CADTHED 60 700500 AFRLHE 500/54-60 G4 AFRHE 500/54-60 M5
CADTHED 100 1100610 AFRHE 710/100 G4 AFRHE 710/100 M5

12.2. vonmaxoinstea

CucTema pekynepauii Tenna NOCTa4aETLCA 3 BMOKTOBAHAMM dInbTPAMM
7 HU3BKOTO TUCKY AR MPUNAMBHOTO MOBITPA Ta ibTP M5 AR BUTAKHOTO NOBITPA. MOKAUBICTL BCTAHOBACHHA APYTOTO GinbTPa AK
A0AATKOBOTO OBNAAHAHHA.

BcTaHOBAEHHA AOAATKOBOTO dinbTpa:

1. ocnare asi napn wponweiinis arn kpinnesna dinsTpa ()

2 3HimiTe TPUMaY dinbTpa (B).

3. Berarosims ApyrHi $insTp (C), NEPEKOHBIMCS, O HAMPAMOK NOTOKY MOBITPA NPABHAbHMT (8Ka3HO Ha pami GinbTpa).

4, nepexonaiirecs, wo nepuni Ginsp, Hepes Akuit RROXOAMTS NOBITDS, MaE Mtk CTyrHG dlABToALT.

5. Nican scranoanenmn oBox dinsTpis posmictirs onopu ¢ineTpa (B) cumeTpwAHO Ta 3aTATHITS 4 KpOHWITEFHI (A).

AFR-HEF7

AFR-HE 200/04 F7

AFR-HE 250/08 F7

AFRHE 315/12 F7

AFRHE 315/16 F7

AFRHE 400/2127 F7

AFRHE 400/21:27 F7

AFR-HE 400/33 F7

AFRHE 450/40-45 F7

AFR-HE 500/54-60 F7

AFRHE 710/100 F7

AFRHEFD.

AFR-HE 200/04 F9

AFR-HE 250/08 F9

AFRHE 315/12 F9

AFRHE 315/16 F9

AFRHE 400/2127 F9

AFRHE 400/21-27 F9

AFRHE 400/33 F9

AFR-HE 450/40-45 F9

AFR-HE 500/54-60 F9

AFRHE 710/100 F9




12.3. rennosuii osminmimg
TopusonTanbHi mopeni CADB/T HE 04-33

11 OMLIEHHA TENNOOBMIHHWKA FOTO HEOBXIAHO BUAYUUTI 3 arperaTy. [lEMOHTAN MOMHA NIETKO BUKOHATH Hepes GiuHy nanent:

Nocniposkicts AemonTaxy

Mogeri 8ia 04 30 33: [l0CTYN A1 OHMILEHHA TENAOOBMIHHIKA IAICHIOETECA Yepes BisHi Ta MK nanes.

115 3a6e3nedeHHA 3pYHHOTO AOCTYNY AO TENNOOGMIKHMKa HOTO HEOBXIAHO BUAY4UTY 3 arperary pekynepaui Tennia

Ak mowHa Uepes HuHi naHeni. OAHaK /1A UbOTO NOTPIGHO BUKOHATH 3HAHHO Binbiwe onepaLi

[LOCTYN A0 TENAOOEMIHHMKA AR ACMOHTNY 3HM3Y

NAZIHHA PEAMETIB
OCnabuBLIN FBUHTH, 4O YTPHMYIOTE NaHENi, IX MOMHA 3HATH. Y NPUCTPOAX, BCTaHOBNGHWX Ha cTeni, CaiA NPUAINNTM ocoBausy yeary il onepauli, wo6 3ano6irtn naaikkIo naweni. Mia vac TexHiuHoro
06CAYrOBYBaHHA CAA NO3HAYMTH 30HY NI/ 670KOM PeKynepawi Tenna Ta 336OPOHMTH NEPCOHanY AOCTYN AO Hel

He TopKaliTecn peGPUCTIAX YaCTUH TenI0GMiHHMKa




Fopu3onTanbHi moaeni CADB/T-HE 45 Ta 60

5a CTUCHeHUM noBiTPAM.

3 oraay Ha posmipn Ta Bar i [ i Ha micu, Ge:
Aoctyn naveni i

Beprukanshi moaeni CADB/T-HE 04-100

Ta sary i 2 A POBOAVTI Ha MiCL, Ge3 AEMOHTaIKY TennoOGMiHHMKa.
imi i nanen i

12.4. ouaercauiinmit eveonrosia

y «MIAKIOYEHHA» uporo nociGHmKa.

PerynnpHo ipaiiTe 3nneHy TpYGy Ta jiech, wo sowa He KO e CTaNoCA, ycyHsTe nepewroay. Mepesipre, 4 31MBHa TPY6a BCTAHOBAEHA BIANOBIAHO A0 PO:
CudoH 3aBAM NOBUHEH BYTH 3an0BHEHUT BOAOID. EPIOANHO NEPEBIPAIITE PiBeHb BOAV B HLOMY Ta, 33 HEOBXIAHOCTI, A0AMBaliTe BOAY. MOPOKHIA CHOH MOKE MPUIBECTH A0 NEPENIOBHEHHA NIAAOHY AR KOHAEHCATY Ta BUTOKY

B0AM Yepes KopNyC 0BnaAHaHHS.



13. ekcnnvatan Hecnpaskocn

13.1. saranci avomaniiria ac excrnvaraui

Avomania

Bawko zanycruth.

Npuansia

3HWKEH HANDYFa MBNEHHA. HEAAOCTATHIN CTaTHUHMI! KDYTHUI
MOMEHT ABUTYHa.

iih noTiK nosiTpA. i Tk,

3HWKEHHA NIPOAYKTUBHOCTI nicnA nepioay

HOpManbHoi poBoTh.

'He/0CTaTHA NPOAYKTMBHICTS TeNACOGMiKHIKE.

VTBOPEHHS IHEIO Ha TENNOOBMIHHMKY.

Nynscatin nositpa,

VcepeanHi npucTpoio € Boaa.

13.2. nepenik curnan eusorm

iTpy6M i oxiani oToopH
BeHTUIATOp 336710K0BaHO. BnLTD
nepesanTaseHo.

HepocraTn WeWAKIcTs 06epTaKHA.

3a6710K0BaHMUI TENNCOBMIHHMK.

BUTOKM & KOHTYpI Nepea Ta/abo nicnA BeHTAAATOPA.

oWKOAKeHN PonMK.

3aBpyaHeni pebpa.
Temneparypa 308HILLHLOTO NOBITPA HitkYE -5 °C.

BEHTWIATOP NPaLIOE B PEXVMI MOTOKY, G/M3bKOMY A0 0.

Bupiuentin

MepesipTe Ta6nMuKy 3 TEXHIYHUMM AAHUMY ABUTYHa.
3apuiiTe nosi o6 Aocarm

i wBMAKoCTi. HeoBXiAHO 3aminTi ABuryH.

38epHITBCA A0 CePBICHOI CAYKEM S&P.

OumcTiTs BXiAHI TPY6KM. OunCTiTS
BeHTUAATOp.

OumcTiTe 360 3aMIHITL GinbTp. MepesipTe Hanpyry
KUBEHHA. OHUCTITS TENIOGMIHHIK.

Mepesipre KoHTYp i BiAHOBMTe Fi0ro NouaTKOBWI CTaH. Mepesipre poGode Koneco Ta, 3a
HEOBXIAHOCT], 3aMIHIT, FOT0 OPUTHA/IbHOIO 3aMACHOI0 HaCTUHOIO.

38epHiTLCA A0 CepBicHOi CYK6M SEP.

O4MCTITL TENNOOBMIHHMK.

HarpisanHA 38epHiTeca A0

CaywGH niTpAMKM KriEnTiB SP.

cxemu Ta/abo 3amina Ouvcrirs Ta/a6o BXiHi Kananu.

/, nepeKpuTTA 360

3nMBHUI KaHaA 3acmidenuii 860 MaE HenpaBUAbHI
pomipn,

AKUYO CPALBOBYE CHTHaN TPUBOTN AGO BUHUKAE NOMUAKA, YEPBOHHIA CBITNOAIOA Ha NPaBiit KHONU| NouHe BaumaTy.

MMIOTIHHA 4EPBOHOIO CBITNOAIONA MOKE NOEAHYBATUCH i3 3/1EHNM MUTOTIHHAM, LIO BKA3YE Ha PEMUM POBOTM 3 0BBIAHMM KOHTYPOM.

wenakicrs Hanpyra).

38ePHITECA A0 CAYIKEY NIATPUMKN KAi€HTiB SEP.

MepesipTe, un Hemae NpeAMeTIS, WO NePeKpUBaIOTH NPOXI BOAW, Ta BABAITS ix. MepekowaiiTecs, wio

3NMBHMA CHOOH Ta wo iforo poamip iHCTpyKUIAM




KinbKicTs cnanaxis cai/I0aioaa BKasye Ha TUN BUABAGHOT NOMIAKM:

Nipiopurer Corvan Tpwsorw/Crarye aimogion Yoimwsern
1 Py Tepin L marorinmn Synvire mpcrpi
naro0
2 Bxia 3 naay suraxoro senTnTOPa epaonwi caiTIOAiOa, 2 MroTiHNA
c o,
a6epiracrocs npoTArom 30 ¢ (HanawosyeTec).
3 HecrpasHicrs npANAMaHOTo BerTnAATOpa NepBonwi cairnoaion, 3 mwroTiHA
Fan Faults Capaus08ye e TOa), KonM CTak TPHBOT
4 PR S — Murornvouis senewcoirnosion T rs——
s OBxiapnis wnanaw BIKPUTHILy pysiomy pemni Mocriive senewe caftno caimnopiona Hopwansia poora
6 Curwan Tpusoru npo 3acientin dinsTpa Nocriie caithiin uepoonoro coitnoiona Hopwansia posora
7 i 4 mrorinin Mpucrpi synsnerscn
s H i 5 marorine Hopwansia posora
s H i & murorine Hopwansia posora
10 i 7 mmrorine IPUCTPIit 2y MMHAETLCS (PU3MK 38MEp3aHHA TeNNOOBMIHHMKG)

MofiBa cUrHany TPUBOT NPU3BOANTE A0 BKTMBALT LNPPOBUX BUXOAIE AL-A2, 33 BUHATKOM CHTHNIE TPMBOTU «PO3MOPOXYBAHHS aKTMBHEY Ta «BaliNac BIAKPUTMA Y PYUHOMY PEXMMIY.

Mlominnia 3853y 3 pyHMM TepMiHanom HECIaBHICTS BUTAHOT BeHTUAATOP

Hecnpasricts senTunaTopa suenenia

uka TemnepaTypu ODA

Aamauna Temnepatypu SUP Hecnpasiicrs Aarunia
remnepatypu ETA Hecnpaenicrs aariunca emnepatypi EHA
Curian Tpisork npo 3acHienHA BbTPa PyHHA PeXM 3
Velkienvm Gafinacom AKTHOHE POIMOPONYSaHHA

nozse

mac

Faulty. Curvan



14. cemmmiamosenns

14.1. vonen, 05nARHAHI OAHOAIHIM ABMIYHOM CADB-HE-D 04-33, BA30BI CXEMM MAKMIOMEHHA
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14.2. vopeni, 05nARHAHI TPHOAIHIM ABMTYHOM CADT-HE-D 33-100 5A30BI
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