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1. Product information MAC12

Description MAC12 is an electronic constant pressure regulator that is used for controlling pressure
in ventilation systems with ducts and fans. MAC12 can be used with fan motors that are
equipped with voltage regulation (MPR),frequency converters (MGE or FC) or up to five
EC controllers. MAC12 is used together with MPR for single-phase motors.

Main functions MAC12 has the following main functions:

* 0-10 VDC output and motor relay, which can control a frequency converter or a

triac regulator.

» Potential-free alarm output for connecting to BMS or other type of alarm system.
»  Three different operating modes with corresponding High, Low and Override Mode

»  Start/stop can be controlled by an external signal
*  Override Mode can be controlled by an external signal.

* Using a temperature sensor, MAC12 can execute outdoor temp. compensation.
»  External modbus interface to BMS and other distributed control systems.
* Internal modbus interface for connecting with EXHAUSTO EC motor control and

establishing several duct systems.

1.1 Delivery

The MAC12 delivery consists of the following parts:
Pos. Part

A Constant pressure regulator
_ B  Pressure transducer XTP
U c_iellvgry C 2 m hose for pressure transducer
consist of:
D  Sealing plug for pressure transducer
E Product instructions
Accessories F Outdoor air temperature sensor, XTT

Product number
MAC12
MAC12XTP / MXTP

XTT

EXHAUSTO 48



3004993-2025-05-26

Installation
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2. Installation

2.1 Fitting
The work must be performed by an authorised electrician, in accord-
ance with locally applicable regulations and legislation.
A MAC12 and XTP/MXTP must be fitted on a level and stable surface.
Fitting the
MAC12 Step Action

1 Unscrew the front plate and securely screw the MAC12 in the four corner
holes, ensuring the MAC12 is facing the correct way with the adapters for
the cables facing downwards.

2 Remove sealing plugs where cables will be fed through the cable
adapters.

3 Feed the cables through the cable adapters and connect in accordance
with the terminal overview in section 2.2 and secure.

4 Refit the front plate.

Fitting
XTP Step Action

1 Screw XTP securely in the two screw flanges

2 Feed the cables through the cable adapters and connect and secure

3 Fit the air spigot in the ventilation duct in the desired measuring point

4 Connect the air spigot to the minus-spigot on the XTP with the hose
piece.

5 If the XTP is fitted in a pressure neutral area, it is necessary to connect
the second measuring spigot on the XTP. Otherwise a piece of hose must
be connected that goes to a neutral pressure area.

XTP orientation The correct orientation of XTP is with the cable adapters facing downwards —
must be correct to prevent moisture getting inside.

EXHAUSTO
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Static pressure Uninsulated duct Insulated duct
measurement in

duct

N 2%

Pressure gauge nipple is fitted directly Pressure gauge nipple is placed outside
onto duct. The plastic tube is removed of insulation. Plastic tube insulation
from nipple. thickness is shortened.

Max distance MAC12 - XTP: < 80m 3x0.5"

between MAC12 MAC12 - MXTP: < 200m 4x0.5°
and pressure

transducer

Connecting The supply cable and fuses must be dimensioned in accordance with
supply voltage 2 applicable regulations and legislation.

Isolation EXHAUSTO A/S would like you to note that in accordance with The Machinery Direc-
switch tive*, an isolation switch must be permanently installed in the unit.

The isolation switch must
» be lockable or positioned in plain sight in the immediate vicinity of the unit.
+ disconnect all poles from the supply voltage - contact distance min. 3 mm in each
pole.

The isolation switch is not supplied by EXHAUSTO.

*Please refer to Machinery Directive (2006/37/EC) - Appendix 1 - paragraph 1.6.3. “Isolation of energy
sources”.

EXHAUSTO 0/48
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2.2 Overview drawing

©

©

Alarm
ON
JP4
OFF
'Su;;:re Fuse
T800mA TE00mA
RN RN RN
/ \ / \ / \
oN A\ | A\ | t\ |
JP3 N N N
OFF - - - - - -
OISR C) coseadess
23 24 25 26 27 28 29 30
S NS Z0S NS Z0S 20 Z0S 5
o z z o z -z u
o S [} m
12 3|4 5 6 7| 8 910 1|12 13|14 15[16 17 18|19 20|21 22
> w o @|lH > @ @0 @2 @[/2 @)z @|s ° @|° @|lw @
z| R z z| - zZ z| 3 2R 2 z|2x z z
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Modbus g » = 5 g 3 S T
External s
Motor
Modbus Override Low Start NTC Pressure Motor overheat Motor Alarm Supply
Internal input input input input sensor control input relay relay 230VAC

Terminal block

Connection Description Terminal no.
Modbus External External modbus for BMS 1,2, 3
Modbus Internal Internal Modbus for MXTP, EC controller 4,5 6,7
Override input Digital - Override 8,9
Low input Digital - Low pressure 10, 1
Start input Digital - Start 12,13
NTC input Temperature sensor 14, 15
Pressure sensor 0-10 VDC input for pressure sensor 16,17, 18
Motor control 0-10 VDC output for motor control 19, 20
Motor overheat input  Digital - Motor overheating 21,22
Motor relay Relay - motor 23,24
Alarm relay Relay - alarm 25, 26, 27
Supply 230 VAC Supply voltage 28, 29, 30
230 VAC £10 %, 50 Hz
LED Power (Green) Lit if supply voltage connected.

Not lit if the 24 VDC is short-circuited or overloaded.
Ext. Comms. (Green) Flashes when there is communication on the external

modbus.
Alarm (Red) - Lit constantly with an alarm.
Jumpers JP3 Termination on external modbus (standard value OFF)
JP4 Termination on internal modbus (standard value ON)
Fuse 1x T 800 mA Extra fuse supplied. Fuse must comply with IEC60127-1.
7/48
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3. Menu functions

3.1 User interface

User interface The user interface consist of a graphical display and three navigation buttons. The dis-
play shows the current operating situation. Using an access code, the settings menu
can be accessed and the MAC12 parameters can be changed.

C
Ductl o F
A
om e | -
B N e b D
1 2 3
Display, In operating situation, the operating mode can be changed and settings read -

operating situation see table:

Position Explanation
A Current measured pressure for the selected duct
Setpoint for the pressure of the selected duct

States the selected duct
Function of buttons 1, 2 or 3
Current operating mode

Alarm LED, lit red in case of alarm Active alarms will be shown on the
screen

mmo0OH @

Buttons Position Explanation

1 Left button Used mainly to navigate up through the menu or down in set-
ting value.

Centre button Used mainly to select function

3 Right button Used mainly to navigate down through the menu or up in
setting value.

EXHAUSTO 8/48
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3.2 Setup

3.2.1 Setup for single duct 0-10V control

Pressure sensor

Please note!

Starting up MAC12
for the first time

Single duct

For controlling 1 duct, the analog 0-10V pressure sensor XTP is used.
The pressure sensor must be indicated as a 0-10V sensor type in setup, under menu
function 64, “Pressure sensor type”.

Adjust the pressure sensor with rotary selector SW2 to the pressure range constituting
the ventilation unit’s normal working range. The pressure range must be the same as
in setup under menu function 65 “Pressure sensor range”.

If the green diode flashes, the current pressure is above or below the selected
measurement range. The pressure range must be altered in both XTP and MAC12.

XTP SW2 position

Pressur e range |- SW2

-50..+50 Pa 0=0n

0.+100 Pa 1=0On

0.+150 Pa 2=0n

0.4300 Pa 3=0n

0.+500 Pa 4=0n

0.+1000 Pa 5=0n

0.4+1600 Pa 6=0On

-+

zf:::;?ion 0..42500 Pa 7=On

Example: If selector SW2 is set to Pos 4 (0-500 Pa), the 0-500 range must also be
selected in setup.

When starting MAC12 for the first time, you will be guided through a short configura-
tion process. This also applies if the system has been reset to the factory settings.

Use the A and V buttons to select language. Confirm with

51 Language
the OK button. — Swenskag
English
Danzh g
. Ok -

If the system only has a single duct, continue to configure
the units that will control the duct. As the first step, select
the type of motor controller. If there is no motor controller
the EXHAUSTO EC controller should be selected with 0-10
VDC. |
Use the ¥ button to change between options. Press the OK
button to select the desired motor controller.

63 hotor controller

i
EXHAUSTO EC
0K -

EXHAUSTO
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Next, select the type of pressure sensor. Select
modbus-based pressure sensor or pressure sensor based
on 0-10 VDC. Use the ¥ button to change between options.
Press the OK button to select the desired pressure sensor

type.

If the selected pressure sensor is based on 0-10 VDC, the
desired pressure range is stated. If a modbus-based pres-
sure sensor is used, this happens automatically.

Use the ¥ button to change between options. Press the OK
button to select the desired pressure range.

Lastly, state the temperature sensor used.

Two types of NTC sensors can be used. A 10 kQ or a 22 kQ
NTC. Alternatively, the temperature can be measured via a
BMS system.

Use the ¥ button to change between options. Press the OK
button to select the desired temperature sensor type.

3.2.2 Setup for 2-5 ducts via Modbus

Setup of pressure sensor MXTP

2-5 ducts

Please note!

G4 Press.sensar type

hiodbus FRNS0T
4 0K -

65 Press.sensorrange
0 to 300 Pa"
0 to 500 Faf8

0 to 1000 Pa
1 I

G5 Temp. sensor type
“falue through BMSi
Mane
WTC 10K
4 0K -

For regulating several ducts, Modbus sensor type MXTP is used.

MXTP is connected in series (“daisy-chain”). The first MXTP is connected directly to

MAC12. The next MXTP is connected to the previous MXTP, etc.

ONLY the final MXTP MUST have a terminating resistor (120 O) mounted over pins

2 and 3 on the connection terminals; see following example with three connected

MXTPs.

L1, 41,41, +1, < 200m

When MAC12 is set up to regulate multiple ducts, the individual pressure sensors

must be adjusted so that the control system can read them.

The selector is set initially with no. 1 on the first one, no. 2 on the next one, etc.

RD13987-01

EXHAUSTO
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3.2.3 Setup of EC fan for 2-5 ducts via modbus

Before the first start-up of MAC12, the setting of the Modbus ID must be carried out on
the associated EC control systems (Type EX-DV).

Table 1

Duct Modbus ID
1 1

2 2

3 4

4 8

5 16

3.2.4 Setup if using DTH/DTV/VVR16041EC, DTH/DTV/VVR20041EC or BESF14641EC

These fans are installed with EC control type EX-DV-1001.
Modbus ID for channels 1-4 is set using two DIP switches in the EC control.

DIP1 DIP2 Modbus ID
OFF OFF 1
ON OFF 2
OFF ON 4
ON ON 8

For 5 ducts, the Modbus ID must be set up with PC-tool. See how in the following

section.
offTw ofme offTH offTH
ModbuslD = ModbuslD = ModbuslD = ModbuslD = 8 =&

Button = black

3.2.5 Setup if using DTH/DTV/VVR250/315/400/45041EC2, BESF160/200/250-41EC2,
BESB250/315/400/50041EC2, BESB50043EC or BESF28043EC

These fans are equipped with EC control systems of type EX-DV-1005, EX-DV-1005,
EX-DV-1011 or EX-DV-3030.

Modbus ID for channels 1-3 is set using jumpers in the EX-DV control’s digital inputs.

Duct 1 The EC controller comes factory-configured with Modbus ID #1. Therefore, no further
steps are required to set channel 1.

Duct 2 Lay the jumper between GND and D2 for duct 2.

Duct 3 For duct 3, lay 2 jumpers, one between GND and D2 and one between GND and DO..

EXHAUSTO 11748
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Kanal 1 Kanal 2
1 RS485A 1 RS485A
2 RS485B 2 RS485B
3 GND 3 GND
4 +10V 4 +10V
5 0—-10Vv 5 0-10V
6 GND 6 GND
7 D2 I: 7 D2
8 D1 8 D1
9 DO 9 DO
10 | GND 10 | GND
MadbusID = 1 MadbuslD = 2

Kanal 3

RS485A
RS4385B
GND
+10V
0-10V
GND

D2

D1

Do

GND

[

Slolo|vw|lolo|s>|w|N|—

[

ModbusID = 4

RD14532-01

For 4 or 5 ducts, the modbus ID for duct 4 and 5 must be set up with:

» Handheld terminal (item No. 4000692) or

*  PC-Tool. This PC program can be downloaded for free. Search for “OJ-DV-PC-
Tool”. AUSB to RS-485 converter must be used with the PC-Tool.

Before setting up with the handheld terminal or OJ DV PCTool, disconnect the power

supply to the MAC12.

If there is more than one duct in the system, each DV controller must be powered

individually while setup is being carried out.

Setup usinghand <+ Connect HMI-35T to Modbus port A and wait for a connection between hand

terminal terminal and DV control

*  Open menu and press “Communication” and then “Alternative Modbus”

» Set address, cf. Table 1 on previous page
*  Check that the other parameters are as follows:
+ Baud rate = 115.200
« Parity = Even
»  Stop bits =1
»  After setup completion, remove the HMI-35T from th
* Use the same procedure for any other ducts in the s

Setup using PC- »  Connect the USB device between PC and Modbus
Tool port B on the DV controller.
*  Open “Setup” tab
* Under Modbus ID, press Search and check whether
there is a connection between PC and DV controller
* Under “Alternative device comm. settings”, press
“Get” to read default values from DV controler
» Set address, cf. Table 1 on previous page
*  Check that the other parameters are as follows:
* Baudrate = 115.200.
» Parity = Even.

e Stop bits = 1.
* Press “Set” to send the selected settings to the DV
controller

* Repeat the same procedure for any other ducts in
the system, if needed

e DV controller.
ystem.

ive device

0J Default, Alternative Modbus
Baudrate 115200

Alternative Modbus
Modbus ID 1

Parity

Stop bits One

Get

ion settings

Set

EXHAUSTO 1248
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3.2.6 Starting up MAC12 for the first time with 2-5 ducts

Starting up MAC12
for the first time

3.2.7 Ducts

Duct selection

Before the first start-up:

e The channel switch must be set to MXTP and
*  Modbus ID must be set on EC controllers

When starting MAC12 for the first time, you will be guided through a short configuration
process. This also applies if the system has been reset to the factory settings.

Use the « and v buttons to select language. Confirm with

41 Language
the OK button. — Swenshag
English
Danzhk w
- ok, -
MAC12 now executes an automatic search of Modbus 53 hodbus config
units. When this is finished, the total number of detected EC 1EC Controllers and
controllers, XTPs and ducts is shown. If what the system 1 HT&E ;Eund
. . . an hodbus
reports agrees with the actual set-up, confirm using the Yes 1 Duets in system?
button. F Mo T

If the located system deviates from the actual one, investigate whether:

*  The duct switches on the MXTP are set correctly
*  ModbusID on EC controllers is set correctly

Then press <« to return to the previous menu item.

Press OK to search for Modbus devices again.

MAC12 can control up to five ducts using EXHAUSTO EC controllers.

The menu system for MAC12 is designed so that changes are made to the configuration
of the individual ducts, by first selecting the duct where the changes are desired. Howev-
er, there will be individual menu items that are common to all ducts and some individual
menu items can be changed in different ways.

Use the € and® buttons to select the duct. You can only
change between connected ducts. Next, press the Menu

Ouct 1
button to go to the menu associated with the selected duct. Astual

200Pa
Setpaint 0Fa

4 fienu 3

3.2.8 Pressure setting

Duct selection

MAC12 can control the pressure drop in up to five ducts by reading the pressure from up
to five sensors and setting the speed in up to five EC controllers via modbus. The condi-
tions for each duct are configured manually.

With 0-10V control, all of the settings will be carried out on
duct 1.

1 Main menu Duct 1

Alarm ™

Use the € and » buttons to select the duct. Next, press the
Menu button to go to the menu associated with the selected
duct.

Use the A and V buttons to navigate through the menu to
Settings and press the OK button. Enter access code 1234

EXHAUSTO
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Pressure at High
Pressure

Pressure at Low
Pressure

Pressure at
Override Pressure

Selecting pressure
sensor type

Use the A and V buttons to navigate through the menu to
Pressure and press the OK button.

In High Pressure operating mode, each motor is controlled
individually to achieve a given pressure across the indi-
vidual ducts.

Use the A and V buttons to navigate through the menu to
High Pressure and press the OK button.

The pressure with High Pressure operating mode can now
be set within the pressure sensor’s operating range. If the
pressure sensor range for example is set to 0-500 Pa, it
will be possible to set High Pressure in this range

When the MAC12 input LOW is active, this pressure value
will apply to all of the connected ducts.

Use the A and V buttons to navigate through the menu to
Low Pressure and press the OK button.

The pressure with Low Pressure operating mode can now
be set within the pressure sensor’s operating range. If the
pressure sensor range for example is set to 0-500 Pa, it
will be possible to set Low Pressure in this range.

When the MAC12 input Override is active, this pressure
will apply to all of the connected ducts.

Use the A and ¥ buttons to navigate through the menu to
Override Pressure and press the OK button.

The pressure with Override Pressure operating mode can
now be set within the pressure sensor’s operating range. If
the pressure sensor range for example is set to 0-500 Pa,
it will be possible to set Override Pressure in this range.

If the pressure sensor is replaced by another type, the
sensor type can be selected under the menu item Pres-
sure Sensor Type, using the same method as used with
installation.

Use the A and ¥ buttons to navigate through the menu to
Sensor Type and press the OK button.

Use the A and V¥ buttons to select the pressure sensor
type and then press the OK button.

NB: Modbus sensor (MXTP) must always be used with
systems with several ducts.

4 Zettings Duct 1
Fegulatar :

Temperature |
s Ok -

42 Pressure Duct 1

Exit®
High pressure
Low pressure |
FY ak; -
421
High preszure
Ouct 1
hdin hidax:
1] (200 P A00
- Ok +

42 Pressure Duct 1

High pressure g
Low pressure

Override pressure g

e W] ke
422
Low pressure
DOuct 1
Ilin hiax
0 00
- Ok +

42 Pressure Duct 1

n
Low pressure
Owerride pressure "

Calibrate =sensor -

FY 0k -
413
COwerride pressure
DOuct 1
hlin hiax:
0 500
- 114 +

42 Pres=ure Duct 1

. u
Owverride pressure

Sensor type

Sensor range g
FY ak; -

424 Press.zensor type
u

hodbus SEnsor
s QK -

EXHAUSTO
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Calibrating
pressure sensor

Selecting pressure
sensor range

Pressure alarm

The pressure sensor for each duct can be calibrated indi-
vidually. This can only be executed if the MAC12 system
has stopped. The menu item will appear only if the select-
ed pressure sensor is modbus-based.

Use the A and ¥ buttons to navigate through the menu to
Calibrate sensor and press the OK button.

After the pressure sensor has been made pressure neu-
tral, press the Yes button to calibrate the pressure sensor.

If the selected pressure sensor is based on 0-10 VDC,
the control system can select the pressure range. This is
done automatically with modbus-based pressure sensors.

Use the A and V¥ buttons to navigate through the menu to
Sensor range and press the OK button.

Use the A and V¥ buttons to select the pressure range
and then press the OK button.

MAC12 can be configured to trigger an alarm if the meas-

ured pressure falls outside the desired range. A red Alarm

LED will be lit and the Alarm relay will be activated. Alarms
must be configured individually for each duct.

Use the A and V¥ buttons to navigate through the menu to
Pressure Alarm and press the OK button.

Press the Yes button to activate the pressure alarm for a
given duct.

The pressure tolerance can then be set in the range
0 - +500 Pascals pressure with a factory setting of £100
Pascal.

Use the - and + buttons to set the desired
tolerance. Next press the OK button.

An alarm can be configured with a time delay. A time delay
allows the pressure to be outside of the desired range for
a given time before the alarm is triggered.

Use the - and + buttons to set the desired time delay. Next
press the OK button.

42 Pres=ure Ouct 1

Pressure alarm -

Fs 0k -

425 Calibrate sensor
Do wou want to
calibrate the
pressure sensor
inDOuct 17

Back Mo

Yes

42 Pres=ure Duct 1
Sensor type "
Senzor rang:s

Pressure alarm -
e ak; -

427 Sensorrange

0 to 300 Pa"

0 to &S00 Pai
0 to 1000 Pa

Fs Ok -

42 Prezzure Ouct 1

Calibrate sensor "

Pressure alarm
Back -

Y ak; -

422 Presszure alarm
Do wou want to

engble the
pressure alarm
inDuct 17
Back Mo ez
424
Alarm limit
Ouet 1
lin Miax
0 800
- 0k +
420
Alarm delay
Duet 1
hlin Miax
a0 200 sec R U]
- 0k +
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Pressure
"——— -~
Setpoint+ alarm limit 7 \\
777777777777777777777777 2
S I s
. | S
’ S~
Alarm limit |  pmmmmmmm=—g ’ | | I Sse—eool Mr::zﬁ::d
menu item 429 Pressure setpoint \“~ i } } } P!

| | |

I I I

| | |

I I I
7777777777777777777777777 [ S S
Setpoint - alarm limit ‘r T T

I I I

I I I

| | |

I I I

| | |

I I I

| | |

I I I

| | |

I I I

| | |

‘ i i Time

| | |

I Alarm delay ALARM!

menu item 430

3.2.9 Regulator setting

Regulator T,

The pressure regulation function must calculate the deviation of the input signal for
the necessary output signal (speed of the motor) to minimise the deviation. This

is solved using a PI regulator, where the P share is calculated on the basis of the
statistical deviation and a K_factor, and the | share is calculated on the basis of the
deviation over time and the T, factor. Both of these factors can be set individually for

each duct.

Use the « and » buttons to select the duct. Next, press
the Menu button to go to the menu associated with the
selected the duct.

Use the A and V¥ buttons to navigate through the menu to
Settings and press the OK button. Enter access code
1234,

Use the A and V¥ buttons to navigate through the menu to
Regulator and press the OK button.

The integral share in the PI regulator is set in the menu
item Regulator ti.

Use the A and V buttons to navigate to the menu item
and press the OK button.

The T, factor can then be set in the range 1-4000 seconds
with a factory setting of 100 seconds.

1 Main menu Duct 1

Alarm "
Exit -

e (0] -

4 Settings Duct 1
Exit®
Regulator

Prez=ure -

e (0] -

41 Regulator Ouct 1

Exit®
Fegulator ti
Regulator kp
F Y 0k -
411
Regulator ti
DOt 1
hin hilax
1 4000
- +
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Regulator Kp

Maximum output
of motor

Minimum output of
motor

Inverted output

The integral share in the PI regulator is set in the menu
item Regulator kp.

Use the A and V buttons to navigate to the menu item
and press the OK button.

The Kp factor can then be set in the range 0-250%/Pa with
a factory setting of 10 %/Pa.

The maximum output of the motor can be limited under the
menu item Output max..

Use the A and V¥ buttons to navigate to the menu item
and press the OK button.

The maximum output can then be set in the range 50-100
% with a factory setting of 100%.

The minimum output of the motor can be limited under the
menu item Output min.. This can be used, for example
should you want the motor always to be running.

Use the A and V¥ buttons to navigate to the menu item
and press the OK button.

The minimum output can then be set in the range 0-50 %
with a factory setting of 0 %.

It is possible to invert the motor’s output. That is, rather
than the motor operating at maximum at 100%, the same
signal will cause the motor to go to the minimum output
and vice versa with 0%.

Use the A and V¥ buttons to navigate to the menu item
Output inverted and press the OK button.

The factory setting is set to No.

41 Regulator Duct 1
Regulator ti:

Fegulator kp
Qutput max g
Y 0k h
412
Regulator kp
DOt 1
hin hiax
] 240
- (] +

41 Regulator Duct 1
Regulator kp "

Dutput marg

Output min

Fs ak; -
413
COutput max
Ozt 1
hin 3
A0 100
- Ok +

41 Regulator Duct 1
Output max "

Dutputminly

Qutput inverted g
FY ak; -

114
Qutput min
Ouet 1
hlin Miax
a0 [ a0

- (1].4 +

41 Regulator Ouct 1

Cutput min
Output inverted

n
Back -

Fs (0] -

415 Outputinverted 1

[}
Nok
Yoy
ry QK -
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3.2.5 Temperature

Duct selection

Temperature
sensor type

Temperature
compensation

MAC12 has the option for outdoor temperature compensation, where the pressure

is adjusted in relation to the outdoor temperature. MAC12 will maintain the pressure
until the High temperature is achieved. From temperature High to temperature Low,
the pressure will be reduced linearly with the given pressure fall. The compensation

is carried out individually for each duct.

Use the € and » buttons to select the duct. You can only
change between connected ducts. Next, press the Menu
button to go to the menu associated with the selected
duct.

Use the A and V buttons to navigate through the menu to
Settings and press the OK button. Enter access code
1234.

Use the A and V buttons to navigate through the menu to
Temperature and press the OK button.

To execute temperature compensation, a temperature sen-
sor must be fitted. Two types of NTC sensors can be used.
A 10 kQ or a 22 kQ. Alternatively, the temperature can be
measured via a BMS system.

Use the A and V buttons to navigate through the menu to
Sensor Type and press the OK button.

Use the ¥ button to change between options. Press the
OK button to select the desired temperature sensor type.

Use the A and ¥ buttons to navigate through the menu to
Compensation and press the OK button.

Press the Yes button to activate temperature compensa-
tion.

1 Main menu Duct 1

Alarm™

b Ok

4 Settings Duct 1
Pressure :
Mizcellan=ous -
F QK -

43 Temperature

F W] -

431 Temp. =ensar type
“Walue through Bmsi
Mone
HTC 10K
e W] -

43 Temperature
Sensar t],rpe:

Fensor Adjustment |
FY ak; -

432 Compensation

Do wou want to
activate the
temperature

compensation’s

Back Mo

es
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Adjusting
temperature
sensor

The High temperature can be set in the range
-10.0 °C - +15.0 °C with a factory setting of +5.0 °C.

Use the - and + buttons to set the desired High tempera-
ture. Next press the OK button.

The Low temperature can be set in the range

-45.0 °C - 0.0 °C with a factory setting of -10.0 °C.

Use the - and + buttons to set the desired Low tempera-

ture. Next press the OK button.

The desired pressure reduction can be set in the range
0-500 Pascal with a factory setting of 50 Pascal.

Use the - and + buttons to set the desired pressure reduc-
tion. Next press the OK button.

Regulation setpoint Pa

Pressure reduction
menu item 435

Outdoor
| temperature reduction !

433
Temperature
Compenzation High
hdin hiax
-0 HIEE 150
- QK +
434
Temperature
Compensation Low
tlin [ F=F
-45.0 oo
- Ok +
435
Pressure Reduction
tlin g
0 50 Pal &00
- 0k +

Outdoor
temperature °C

|
Temperature Comp. Low
menu item 434

Deviation of the measured temperature in relation to the
actual temperature can be offset with a sensor adjustment.

Use the A and V¥ buttons to navigate through the menu to
Sensor adjustment and press the OK button.

The desired temperature adjustment can be set in the
range
-30.0 °C - +30.0 °C with a factory setting of 0.0 °C.

Use the - and + buttons to set the desired temperature
adjustment. Next press the OK button.

Temperature Comp. High

menu item 433

43 Temperature

Compensation "
Sensor Adjustment]]

Back
F Y 0k -
426
Sensor Adjustment
hdin hlax
-30.0 [(NEE 00
- Ok +
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3.2.11 Communication with external modbus

If you want the MAC12 to communicate with external systems such as a PC, BMS or
distributed control system, the communication parameters must be adjusted to suit

External
Modbus

Modbus address

Baud rate

the external system. NB: This does not change the internal modbus configuration,

which is used to communicate with MXTP, etc.

Press the Menu button to go to the menu.

Use the A and V¥ buttons to navigate through the menu to
Settings and press the OK button. Enter access code
1234.

Use the A and V¥ buttons to navigate through the menu to
Communication and press the OK button.

As standard, the external modbus is active. It can be deac-
tivated. e.g. to avoid unnecessary data traffic in connection
with various tests.

Use the A and V¥ buttons to navigate through the menu to
Activate Modbus and press the OK button.

Use the ¥ button to change between options. Press the
OK button.

First select MAC12 modbus address. This can be set in
the range1 - 247 with a factory setting of 1.

Use the A and V¥ buttons to navigate through the menu to
Modbus Address and press the OK button.

Use the - and + buttons to set the desired modbus ad-
dress. Next press the OK button.

Next, set the communication rate. As standard, this is set
to 115200 baud.

Use the A and V¥ buttons to navigate through the menu to
Baud Rate and press the OK button.

Press the OK button to confirm the baud rate.

1 Main menu Duct 1

n
Alarm

b (1)1

4 Settings Duct 5
Miscellaneous "

Dizplay

rFy ak; w

45 Communication

Exit
Enable hModbus
hodbus ﬁddrESEI

Fy ak; w

441 Enable Modbus

n
Nol
Yesm
Fe kK w

45 Communication
Enable I'-.-1-:u:||:-u5:

hodbus Address
Baudrate -

Fs 0k -

452
Modbus Address

hlin hiax
1 247

- (1] +

46 Communication
Modbus Address ™
Baudratel
Parity
s ak -

453 Baudrate

115200]
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Parity bit

Stop bits

3.2.12 Display

Backlight

Next, set the parity bit. The parity bit is set as None, Even
or Uneven parity with a factory setting of Even parity.

Use the A and ¥V buttons to navigate through the menu to
Parity and press the OK button.

Use the A and V buttons to set the desired parity. Next
press the OK button.

Lastly, set the total number of stop bits.
The total number of stop bits can be one or two stop bits.
As standard, the total number of stop bits is set to one.

Use the A and V¥ buttons to navigate through the menu to
Stop Bits and press the OK button.

Use the A and ¥V buttons to set the desired total number
of stop bits. Next press the OK button.

45 Communication

Baudrate "
Farity
Stop bits
. ak w

454 Parity

Mone™

Evenl

Odd w
e Ok -

45 Communication

Parity "
Stop bits

Fy ak; w

MAC12 has a display with built-in backlighting. The display has an operating tem-
perature range of +40 °C to -20 °C. The display response time may become slower

at temperatures below 0 °C.
Press the Menu button to go to the menu.

Use the A and V¥ buttons to navigate through the menu to
Settings and press the OK button. Enter access code
1234.

Use the A and V¥ buttons to navigate through the menu to
Display and press the OK button.

The backlight can be set to switch on in three different
ways.

Automatic (Auto)

Backlight comes on whenever a button is pushed. Back-
light will switch off again if a button has not been pushed in
the last three minutes.

Backlight always on (Const. lit)
The backlight always stays on, as long as
there is power to the MAC12 system.

Alarm triggered (Alarm lit)
Like the automatic function, the backlight will switch on if
an alarm is triggered.

1 Main menu Duct 1

b (1)1

4 Settings Duct 1
Communication "
Dizplay ™
Hardware test -
Fs Ok -

46 Display

Exit §
Backiight
Soreensawver -
e ak; -

461 Backlight
On alarmy

Autol

Const. ong
. ak w
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Settings

Screensaver

Use the A and V¥ buttons to navigate through the menu to
Backlight and press the OK button.

Use the A and V¥ buttons to select the mode for
backlight and press the OK button.

The display screensaver can be switched on/off.

s 46 Display
The screensaver factory setting is On.

Backlight "
]

Screensaver

Use the A and V¥ buttons to navigate through the menu to
Screensaver and press the OK button.

rFy ak; w

Use the A and V¥ buttons to choose the on/off status for

the Qff®
screensaver and press the OK button. @ml
- ok - .

3.2.13 Hardware test

Alarm Relay

Motor relay

MAC12 functions can test various hardware in the system. MAC12 has two fitted re-
lays fitted: a motor relay and an alarm relay. These relays can be opened and closed
manually to test a function. So too can the 0-10 VDC output be controlled manually

as past of a function test.

Press the Menu button to go to the menu.

Use the A and ¥V buttons to navigate through the menu to
Settings and press the OK button. Enter access code
1234,

Use the A and ¥ buttons to navigate through the menu to
Hardware Test and press the OK button.

Opens/closes the alarm relay manually. During test, an
alarm signal is overridden to the relay if required.

Use the A and V¥ buttons to navigate through the menu to
Test Alarm Relay and press the OK button.

Use the A and V¥ buttons to choose the status for the
alarm relay. Press theOK button to exit the test.

Opens/closes the motor relay manually. During test, an
motor signal is override to the motor relay if required.

Use the A and ¥ buttons to navigate through the menu to
Test Motor Relay and press the OK button.

1 Main menu Duct 1

Alarm "

i 0k

4 Settings Duct 1
. [ ]
Dizplay

47 Hardware test
Exit§
Test alarm relay
Test motar relay |
Fs Ok -

471 Test alarmrelay

Offl

Dl'l.

47 Hardware test

Exit
Test alarm relay

Test motor relay |
il Ok -
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Motor output

Use the A and V¥ buttons to choose the status for the mo-
tor relay. Press theOK button to exit the test.

Override manually the output voltage to the motor control.

Use the A and V¥ buttons to navigate through the menu to
Test Motor Output and press the OK button.

Use the - and + buttons to set the desired output voltage.
Next, press theOK button to exit the test.

3.2.14 Miscellaneous settings

Motor controller

Replace EC
Controller

The motor type can be changed at all times, if required in
connection with the addition of a duct or when replacing a
faulty unit.

Use the « and » buttons to select the duct. Next, press
the Menu button to go to the menu associated with the
selected duct.

Use the A and V¥ buttons to navigate through the menu to
Settings and press the OK button. Enter access code
1234.

Use the A and V¥ buttons to navigate through the menu to
Miscellaneous and press the OK button.

Use the A and V¥ buttons to navigate through the menu to
Motor controller and press the OK button.

Use the A and V¥ buttons to select the type of motor con-
troller and press the OK button.

An EC controller can be changed at all times, e.qg. if a unit
is faulty.

Use the « and »buttons to select the duct. Next, press
the Menu button to go to the menu associated with the
selected duct.

472 Test motor relay

OffL

|:||'I.
Y 0k h

47 Hardware test

Test motor relar_,r.
Test motor output]d

Back
FY ak; -
473
Test motor output
hdin hiax
0.0a RN 1000

1 Main menu Duct 1

i 0k

4 Settings Duct 1
Temperature "

Mizcellaneous
Communication -

Fs (0] -

44 hlizcellansous
Exit &

hdotor controller
Feplace EC

Fs (0] -

441 Motor controller

EXHAUSTD EC
il Ok -

1 Main menu Duct 1

n
Alarm

EXHAUSTO
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Settings

Add duct

Change language

An EC controller can be changed at all times, e.g. if a unit
is faulty.

Use the « and P buttons to select the duct. Next, press
the Menu button to go to the menu associated with the
selected duct.

Use the A and ¥ buttons to navigate through the menu to
Settings and press the OK button. Enter access code
1234.

Use the A and ¥ buttons to navigate through the menu to
Miscellaneous and press the OK button.

Use the A and V¥ buttons to navigate through the menu to
Replace EC and press the OK button.

Press the OK button to confirm that you want to replace
the EC controller.

Next, select the duct where the EC controller is to be
replaced. Next, follow the same configuration as in the
installation configuration; see section 3.2.1 Configuring

At all times, extra ducts can be added to the existing sys-
tem — limited to a total number of five ducts.

Press the Menu button to go to the menu.

Use the A and V¥ buttons to navigate through the menu to
Settings and press the OK button. Enter access code
1234.

Use the A and V¥ buttons to navigate through the menu to
Miscellaneous and press the OK button.

Use the A and V¥ buttons to navigate through the menu to
Add Duct and press the OK button. Confirm you want to
add a new duct to the system. Next, configure the added
duct; see section3.2.1 Configuring.

To change the language, go to the Language menu.
Press the Menu button to go to the menu.
Use the A and ¥ buttons to navigate through the menu to

Settings and press the OK button. Enter access code
1234,

4 Settings Duct 1
Temperature "

hizcellaneous
Communication -

Fs W[ -

44 Mizcellansous

Exit &
Replace EC

Language
il Ok -

442 Replace EC
Please select
duct number

of EC Controller

toreplace
Back QK
443

Feplace EC

Ouct 1
Min Ml
1 ]
- Ok +

1 Main menu Duct 1

Alarm "

i 0k

4 Settings Duct 1
Temperature "

hizcellaneous
Communication -

Fs W] -

44 Mizcellaneous
Replace EC "
n

Add duct
Language

Fy ak; w

1 Main menu Duct 1

Alarm ™
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Restore
factory settings

Use the A and ¥ buttons to navigate through the menu to
Miscellaneous and press the OK button.

Use the A and ¥V buttons to navigate through the menu to
Language and press the OK button.

Use the A and V¥ buttons to select the desired language
and press the OK button.

To reset the MAC12 system, you can select
the menu item Factory Setting.

WARNING: this will delete all settings and the old con-
figuration cannot automatically be restored.

Press the Menu button to go to the menu.
Use the A and V¥ buttons to navigate through the menu to
Settings and press the OK button. Enter access code

1234.

Use the A and V¥ buttons to navigate through the menu to
Diverse and press the OK button.

Use the A and V¥ buttons to navigate through the menu to
Factory Setting and press the OK button.

Press the Yes button to restore factory settings.

The MAC12 system will then restart automatically and you
will be asked to execute a new First start-up of MAC12.

3.2.15 Status read out

4 Settings Duct 1
Temperature "

hizcellaneous
Communication -

Fs W[ -

44 hlizcellaneous
Replace EE:

Factory settings |
il Ok -

445 Language
Svenskal

| [
English
Danzk w
Fs Ok -

1 Main menu Duct 1

Alarm "

i 0k

4 Settings Ouct 1
Temperature "

Mizcellaneous
Communication -

Fs (0] -

44 hlizcellaneous

n
Language
FaE:‘tl:lr'!,l' -_-.-'-_-ttin!;rs.
Back -
e Ok -

446 Factory settings
Do wou want to
go back to the
Factory settings"

Back Mo fes

MAC12 contains functions that can read all of the parameters associated with con-
trolling the system. The parameters for each duct are read. However, some param-

eters are common to all ducts.

Use the « and »buttons to select the duct. Next, press
the Menu button to go to the menu associated with the
selected duct.

Use the A and V¥ buttons to navigate through the menu to
Status and press the OK button.

1 mMain menu Duct 1
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Pressure

Temperature

Motor

Digital inputs

Show the relevant parameters for pressure in the selected
duct.

Use the A and V¥ buttons to navigate through the menu to
Pressure and press the OK button.

The relevant parameters are shown on the screen. Press
the OK button to exit the status screen.

Shows the relevant parameters for temperature.

Use the A and V¥ buttons to navigate through the menu to
Temperature and press the OK button.

The relevant parameters are shown on the screen. Press
the OK button to exit the status screen.

Shows the relevant parameters for the motor.

Use the A and V¥ buttons to navigate through the menu to
Motor and press the OK button.

The relevant parameters are shown on the screen. Press
the OK button to exit the status screen.

Shows the relevant parameters for the digital inputs.

Use the A and ¥ buttons to navigate through the menu to
Digital Inputs and press OK.

The relevant parameters are shown on the screen. Press
the OK button to exit the status screen.

2 Statu=Duct 1

Exit =

Temperature
il Ok -

21Pressure Duct 1

Setpoint 0 Pa
Actual 200 Pa
Sens=or alarm Mo
hlodbus comm. fes

(1].4

2 Statu=sDuct 1
[ ]
Pressure 4

flotor -
s ak -

22 Temperature

Outdoor temp.  -.—- °C
Sens=or alarm Mo
Temp. from Bhis Mo

Ok

2 Status Ouct 1
Temperature :

Digital inputs |
Fs (0] -
23 Motor Duct 1
hdotor signal 0%
Motor relay active Mo
Matar alarm Yes
hlodbus comm. Yes

(1)1

2 Statu=Duct 1
Motar
Digital input=fg
Digital outputs |
e ak; -

24 Digital input=

Startinput Mo

Low speed input Mo

Owerride input Mo

Mlator alarm ez
Ok
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Digital outputs

Analogue inputs

Analogue Output

Information

Shows the relevant parameters for the digital outputs.

Use the A and V¥ buttons to navigate through the menu to
Digital Outputs and press OK.

The relevant parameters are shown on the screen. Press
the OK button to exit the status screen.

Shows the relevant parameters for the analogue inputs.

Use the A and V¥ buttons to navigate through the menu to
Analogue Input and press OK.

The relevant parameters are shown on the screen. Press
the OK button to exit the status screen.

Shows the relevant parameters for the analogue outputs.

Use the A and V¥ buttons to navigate through the menu to
Analogue Outputand press OK.

The relevant parameters are shown on the screen. Press
the OK button to exit the status screen.

Further information about the system can be read in this
menu item.

Use the A and ¥ buttons to navigate through the menu to
Information and press the OK button.
Contact

Displays the manufacturer’s logo and contact information.

Use the A and V¥ buttons to navigate through the menu to
Contact and press the OK button.

Press the OK button to exit the information screen.

2 Statu=Duct 1

Oigital input= "

Digital outputs
Analog inputs
Y [ k.

25 Digital outputs

Alarm relay Mo
hdotor relay Mo
Ok

2 Statu=sDuct 1

Digital n:-utputﬁ'
Analog inputs

Analog outputs |
F ak; -

26 Analoginputs

Pressureinput 000 %
Outdoor temp.  -.- °C

Ok

2 StatusDuct 1

F 0k -
27 Analog outputs
Motor output  0.00 W

Ok,

2 StatusDuct 1
Analog outputs "

Back ©
u
s Ok -

28 Information Ouct 1
Exit

Fy ak; w

281 Contact

EXHALSTO AJS
wum.exhausto.com

ok
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Software versions
Displays the software versions of the units found in the
system.

Use the A and V¥ buttons to navigate through the menu to
Software Versions and press the OK button.

Press the OK button to exit the information screen.

EC controller
Displays information about the type of EC controller in the
system.

Use the A and V¥ buttons to navigate through the menu to
EC Controller and press the OK button.

Use the € and » buttons to navigate between the infor-
mation screens for the EC controller.

Press the OK button to exit the information screen.

Pressure sensor
Displays the pressure sensor types that are in the system.

Use the A and V¥ buttons to navigate through the menu to
Pressure Sensor and press the OK button.

Press the OK button to exit the information screen.

28 Information Duct 1
Contact :

Software wersions
EC C-:untrl:-ller.

Fs W[ -

287 Software versions

hlAaC12 .00
Pressuretrans. 1 206
EC Controller 1 1451

(1].4

28 Information Ouct 1

& [ ]
Software wersions
[ ]

EC Controller
Pressure sensar o

Y ak; -

283 EC Controller 1

Operation 1

Speedszet 1331 rpm

Sui-1D 151

Hu'-I0 &av
Ok

283 EC Controller 1
Outp. zpeed 1191 rpm
Outp. woltage 252 W
Inp. current 131 maA
Input power A2y

(]

283 EC Controller 1
Temperature 20 °C
Oper. time 1]
hlin speed 200 rpm
Ma:x speed 1420 rpm

Ok

28 Information Ouct 1
EC Controller ™
Pressure sensorpb)
BhS activity |
Fs ak; -

286 Pressure senzor 1

Softwarewversion 206
Pressure 203 Pa

1]4
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3.2.16 Alarms

Alarm LED

Displaying active
alarms

Displaying alarm
log

BMS activity
Displays the BMS activities that are taking place on the
external modbus.

Use the A and V¥ buttons to navigate through the menu to
BMS Activity and press the OK button.

Use the A and V¥ buttons to navigate through the menu to
Start and press the OK button to start to display the BMS
activity.

Press theOK button to exit the information screen.

28 Information Duct 1
Pressure sensor

BhiS activity
Back -

. ak w

287 BhAS activity
| |
_—
Back

| |

e QK -

MAC12 has a number of alarms to indicate if the system has detected an error. All of
the alarms, except for the power supply alarm, will close the built-in alarm relay and
light the alarm LED, which is positioned on the right of the screen.

When the alarm LED is lit, the cause is shown on the
screen. When there are alarms generated on several
ducts, you can navigate between the alarms using the
<« and » buttons.

The list of active alarms can also be manually displayed.
First, select the duct with the specific list of alarms
Selecting duct. Use the A or V¥ button to navigate to the
menu item Alarm. Next press the OK button.

Use the A or V¥ button to navigate to the menu item
Active Alarms. Next press the OK button.

MAC12 automatically saves the 10 most-recent alarms
for each duct in an alarm log. Any alarm older than that is
automatically deleted.

Use the A or V¥ button to navigate to the menu itemAlarm
Log. Next press the OK button. MAC12 will now show the
alarm log with the most recent alarm at the top of the list.
Use the A or V¥ button to navigate between the alarms.

Ouct 1

Low pressure
alarm!

4 hiznu 3

1 Main menu Duct 1
Status
[2:lar
Gettings |
e (0] -

3 Alarm Duct 1

Exit §

Active alarms
Alarm log

Fy ak; w

1 Main menu Duct 1
Status
[2:lar
Gettings |
e (0] -

3 Alarm Duct 1
Active E|EFIT|S:
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High Pressure alarm! Measured pressure too high in relation to range.

Motor Motor is overheating. Stops all motors.
Overheating alarm!

Temperature sensor The resistance of the temperature sensor is measured as being ~ Switch off temperature compensation.
Disconnected alarm! infinite. The sensor is not correctly fitted or is faulty.

Pressure sensor MXTP is not Communicating correctly with the MAC12 system.  Stop motor in the duct where the MXTP is fitted.
Communication alarm! Check the connection and configuration.

EC controller Voltage above 370 VDC on the EC controller from the DC link.
Overvoltage alarm!

EC controller EC controller overheating.
Overheating - NTC on IGBT module measuring 90 °C or greater.
Reduction alarm!

EC controller MCE error. General fault on IRF chip.
MCE Error alarm!

EC controller Missing phase on motor.
Phase Lost alarm! Check connections to motor.

EXHAUSTO 3048
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3x0000 Pressure sensor input 0 10000 mV
voltage

-

3x0002 DI “Start” active

o
-
'
'

3x0004 DI “Low speed” active

o
N
'
'

3x0006 Motor output voltage 0 10000 mV

-

3x0008 DO “Motor start” active 0 1 - -

3x000A Fault contents 0 0 65535 - - bit 0 = High pressure alarm (in any Duct)
bit 1 = Low pressure alarm (in any Duct)
bit 2 = DI Motor alarm
bit 3 = Al Temperature sensor short
bit 4 = Al Temperature sensor open
bit 5 = Not used
bit 6 = Modbus temperature sensor out of range
bit 7 = XTP communication error (in any Duct)
bit 8 = Supply voltage error

3x000C Number of Ducts 1 5 - -

3x000E Not used 0 0

3x0010 FIFO alarm log 0 0 9 - - 0 =No alarm
- newest alarm 1 = High pressure alarm (in any Duct)

2 = Low pressure alarm (in any Duct)
3 = DI Motor alarm
4 = Al Temperature sensor short
5 = Al Temperature sensor open
6 = Not used
7 = Modbus temperature sensor out of range
8 = XTP communication error (in any Duct)
9 = Supply voltage error

3x0012 FIFO alarm log 2 0 9 - - As register 3x0010

3x0014 FIFO alarm log 4 0 9 - - As register 3x0010

3x0016 FIFO alarm log 6 0 9 - - As register 3x0010

3x0018 FIFO alarm log 8 0 9 - - As register 3x0010

EXHAUSTO 3148
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3x0NO0 Actual pressure -500 5000 Pa

-

Pressure measured in duct N

3x0N02 Fault contents 1A 0 65535

bit 0 = High pressure alarm in duct N

bit 1 = Low pressure alarm in duct N

bit 2 = DI Motor alarm on MAC12

bit 3 = Al Temperature sensor short on MAC12

bit 4 = Al Temperature sensor open on MAC12

bit 5 = Not used

bit 6 = Modbus temperature sensor out of range on MAC12
bit 7 = XTP communication error in duct N

bit 8 = Supply voltage error on MAC12

3x0N04 XTP software version 100 10000

0.01 100 = 1.00 in duct N

o
w
'
'

3x0N06 Actual operation mode 0 = OFF / Stopped
1= ON / High speed
2 =ON/Low speed

3 =ON/ Override

3x0ON10 FIFO alarm log 0 0 32 - - 0 =No alarm
- newest alarm 1 = High pressure alarm in duct N

2 = Low pressure alarm in duct N
3 = DI Motor Alarm on MAC12
4 = Al Temperature sensor short on MAC12
5 = Al Temperature sensor open on MAC12
6 = Not used
7 = Modbus temperature sensor out of range on MAC12
8 = XTP communication error in duct N
9 = Supply voltage error on MAC12
10-17 = Not used
18 = Under voltage from EC controller in duct N
19 = Over voltage from EC controller in duct N
20 = Over current limit reached from EC controller in duct N
21 = Not used
22 = Over heat reduce from EC controller in duct N
23 = Over heat stop from EC controller in duct N
24 = Hardware fault from EC controller in duct N
25 = MCE fault from EC controller in duct N
26 = Rotor locked from EC controller in duct N
27 = Motor phase lost from EC controller in duct N
28-31 = Not used
32 = Communication error EC controller in duct N

3x0N12 FIFO alarm log 2 0 32 - - As register 3xON10

3x0N14 FIFO alarm log 4 0 32 - - As register 3xON10

3x0N16 FIFO alarm log 6 0 32 - - As register 3xON10

3xON18 FIFO alarm log 8 0 32 - - As register 3xON10

EXHAUSTO 32148
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4x0000 Operation mode MAC12 0 3 0 - - 0 = OFF / Stopped
only if value is higher 1= ON/ High speed
than the one selected 2 =0ON /Low speed
by digital inputs on 3 = ON/ Override

hardware

4x0002 Pressure sensor type 0 1 0 - - 0=0-10 VDC
1 = Modbus

4x0004 Temperature sensor 0 3 0 - - 0 = None
type 1=NTC 10 kOhm
2 =NTC 22 kOhm
3 = External Modbus value (Reg. 4x0005)

4x0006 Temperature 0 1 0 - - 0 =OFF
compensation enable 1=0N

4x0008 Temperature -450 0 -100 °C 0.1
compensation Low

4x000A Temperature sensor -300 300 0 °C 0.1
adjustment

4x000C Hardware test enable 0 1 0 - - 0=OFF
1=0N

4x000E Test motor start 0 1 0 - - 0 = OFF
1=0N only if 4x000C = 1

4x0010 Alarm reset 0 1 0 - - 0 = OFF
1=RESET applies to ALL ducts!

4x0012 Factory reset 0 1 0 - - 0=OFF
1=RESET only if 4x1000 = 1234

EXHAUSTO 33748
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4x0N00 Pressure setpoint High 0 5000 200 Pa 1 For duct N
4x0N02 Pressure setpoint 0 5000 400 Pa 1 For duct N
Override

4x0NO04 Regulator kp 10 250 10 %/Pa 1 For duct N

4x0N06 Output % min 0 50 0 % 1 For duct N

4x0NO08 Pressure alarm enable 0 1 1 - - 0=OFF
1=0ON forduct N

4x0NOA Pressure alarm delay 0 1000 300 Sec 1 For duct N

4x0NOC Operation mode for 0 3 0 - - 0 = OFF / Stopped
duct N 1= ON / High speed
only if value is higher 2 =0ON/ Low speed
than selected by hard- 3 =ON/ Override

ware or reg. 4x0000

4x0ONOE Not used 0 0 0 - -

4x0NOD Alarm reset 0 1 0 - - 0=OFF
1=RESET forduct N

EXHAUSTO 34748
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MAC12

Size (Hx W x D): 175 x 223 x 55

Power supply: 230 VAC +£10 % @50/60 Hz

Fuses: max. 13A

Ambient operating temperature: -20°C to +40°C /for brief periods -30°C to +50°C

Modbus protocol internal: 115200 baud, 8 data bits, 1 stop bit, even parity

Setpoint range: 0-5000 Pa

MXTP /
MAC12XTP Size (H x W x D): 90 x 75 x 36

Power consumption: 0.5W

Ambient operating temperature: -30 °C to +50 °C

Modbus protocol (MXTP): 115200 baud, 8 data bits, 1 stop bit, even parity
Transducer output (MAC12XTP) 0-10 VDC, 2-10 VDC, 0-20 mA, 4-20 mA

Precision (MXTP): 0.5%*MV +2.5Pa*

Type: NTC 10 kQ

Precision: At 0 °C - 25 °C 0.5 °C; all other £1 °C

Enclosure: IP54

MAC12XTT

* MV = Measured Value (measured pressure value)
SR = Set Measuring Range
Precision applies to the temperature range -20 °C - +40 °C

EXHAUSTO 30748
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Which connection

diagram must be

used DTV/DTH/VVR DTVxxx-4-1 D1
(Model size 160, 200, 250,
315, 400, 450)

DTVxxx-4-1EC2 D2

DTHxxx-4-1EC D2

VVRxxx-4-1 D1

VVRxxx-4-1EC2 D2

BESF
(Model size 146, 160, 180,
200, 225, 250, 280)

BESF146-4-1EC D2

BESFxxx-4-3EC D3
ggg;jel size 250, 315, 400, BESBxxx-4-1EC2 D2
BESBow43EC D3
Modbus Single-Phase  xxx-xxx-1EC D4
Triple-Phase  xxx-xxx-3EC D6
FC SinglePhaseFC o7
MGE Single-Phase MGE D8
Explanation of 1 2 3 4 5
product names BESB500-4-3EC

1 BESB Ventilator type DTV, DTH, VVR, BESF, BESB

3 4 Number of poles, 2 =2800
i.e. rpm 4 = 1400

5 EC Motor control Empty = No motor control
FC = Frequency converter
EC = EC Controller

EXHAUSTO 3648
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Appendix D

Appendix D : Connection diagram D.1

Overheat DI OH
Motor GND
Control 0-10V out
GND
Pressure
Sensor o-1ovin
+24VDC
GND
NTC
NTC in
GND
Start
DIS
GND
Low
DI Low
i GND
Override
DO OR
GND
Modbus B
Internal A
+24VDC
GND
Modbus s
External
A

NO

l Alarm Relay c
I NC
NO

l Motor Relay c
I Motor GND
Overheat DI OH
Motor GND
Control 0-10V out

Motor OH (T1, T2)

I
X

J

> - X '
a2 N3 &
a I v
So W g
DBy S
= 4
m1<>(
2w 5
SO N g I
el
ggel

L

Power supply
1NE ~ 50Hz,
230VAC +10%

]
|
i

BU

S EN ] IN

— I

L1 Supply
N

Nreg
L1 Motor

2-conductor operation
2-leder drift '
2-Leiterbetrieb

2-lederdrift

drift med 2 ledare

Fonctionnement 2 conducteurs

i<EUm H 2
1
o= _ ]

Pressure

-A3

3G158
Q2 _ IGNYE
3G1,50 I ,
M
-A3
I BN
2x0,6 mm I
PaN
3G0,75 @
-A2 (analog alternative)
3x050 3 1| +2av0c

* Please note! A connection must be established if an external modbus is not used.

3-conductor operation |
3-leder drift

3-Leiterbetrieb

3-lederdrift

drift med 3 ledare

Fonctionnement 3 conducteurs '

Component explanation
-A1 MAC12
-A2 XTP sensor (0-10V)
-A3 MPR-4/MPR-8
Letter -F1 * | Fuse in supply panel
code BK BN RD YE GN BU VT GY WH PK GNYE Shield . . .
(IEC 757) -Q1 Supply switch in supply panel
-Q2 * | Isolation switch
Conductor blue . . . green
colour black brown red yellow green pale blue violet grey white pink yellow shield * Not supplied by EXHAUSTO

EXHAUSTO
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Appendix D

Appendix D : Connection diagram D.2

(R I |
—=—u 2 ¥ 2 F
agé'ﬁ

w o
—E—Lsalgz
PE 2 W3 5

o N [re

| o & |

_

RD14535-01

_
—_—e —— —— —— _I 36150 t
BU
e —_— e —_— =
el e e o
230VAC N [T29 2 4 ' ! |-Qt -F > R |
. > BN I [N BN | BN =—u 2 r e
8 I i P e KRS I 35§ |
= i
] |GNYE . GNYE. |l lGNYE' I o §
vo [C27 Lo gzg
Alarm Relay c 26 | | ~ |
NC 25 | I
Motor Relay No |
C
| EX-DV-1005
oo oo [ 5 N\ sx06mm EX-DV-1001 EX-DV-1011
Overheat DI OH 21 £ I Ny AN BN ] BN ]
Motor GND ) 20 | . | Y ] . I 1
Control 0-10V out 19 ﬂ- l l onvel o] I GNYEl o]
o GND 18 1 \ | — | —
ressure N e 2 — —
Sensor orovin | 17 | 5 I ] eno S I R
+24vDC 16 YE 2 | o1ov A3 5 | o-tov
NTC GND 15 l -E1 — — — 3 Modbus A BN 6 GND
NTC in 14 | , o 4 | Modbus B 7 | b2
»rE - BN 1 GN 1
GND 13 --l * 5 GND 8 D1-ON/OFF
| — e i — i | —
Start Dis 12 < I 2 N ;; \J\ W 6 | +2v — 9 | oo
GND 11 | S |l < N 7 | pig_in3 10 | oD
Low DI L 10 | I 2 o—E I E e 8 | RLNC
ow % o
- WH BU 1 GY 1
5— 9 RL_C 16 | NO Al;
Override GND | 9 ] I oy I GY — BU — om
Verrk DOOR s l — 10 | RL_NO 15 | C Alarm
oD T | s oY | | 11 | GND o T 14 | NC Alarm
s [5] s b 12 | Dig_in2 13 | NORUN
Modbus — lShveld ﬁ Shield 13 | GND 12 | CRUN
Internal A 5 GN 1 1
— l 14 | Dig_int 11 | NCRUN
+24VDC 4 _———— — —
oND 3 L - L -
Modbus "
External s 2
R B |
J -A2 (analog alternative)
3
3x0,59 1 +24VDC
= 80m - 2 | Pressue |
1
3 GND
Shield > l — —
* . . . .
Please note! A connection must be established if an external modbus is not used.
Component explanation
-A1 MAC12
-A2 XTP sensor (0-10V)
-E1 * | Terminal box
-M1 Fan and motor control
Letter -F1 * | Fuse in supply panel
code BK BN RD YE GN BU VT GY WH PK GNYE Shield . . .
(IEC 757) -Q1 Supp!y swml:h in supply panel
-Q2 * | Isolation switch
Conductor blue . ’ . green .
colour black brown red yellow green pale blue violet grey white pink yellow shield * Not supplied by EXHAUSTO

EXHAUSTO
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Appendix D : Connection diagram D.3

o I
3G1,5 BU

— — — — o— __A1 IGNYE
-Q2
Q — Q1 -F1
- ¢ g RS | 1 = 1 |
230VAC N 29 B l BK1 1 2 = , 2 8
ﬂl | |ek2 2 3 - = < W
L 28 k3 B 46150 | = 2w Q
o Z <>(
GNYE s GNYE GNYE] 1 2”3 |
NO 27 | = o =]
Alarm Relay c 26
NC 25 |
1
Motor Relay NO . I DV CONTR. EC CONTR.
c M1 M1
Motor GND ) 22 | 2 | 7N 6x0.6mm BN _— Y GNYE] 1~
Overheat DI OH 21 £ | - VAN - e - " —"
Motor GND 20 3 GY 3 BK2 =
C 1 4 GNYE 1 BK3 I 1
ontrol 0-10V out 19 f—zmer | I L
GND 18 |
gr;sssolire ooV in p= 2 T WH 4 | 1ov oN 3 |rRun
+24VDC 16 3 e 5 0-10v il 6 v
NTC GND 15 | -E1 _ = 6 | onD £ i 7 | o-10vin
NTC in 14 4 N 7 D2 EN T 8 GND
Start GND 13— * | ) e GN . —~ n SNy 8 | pi-onoFF :: T]2| Aemno
DIS 12 - 3 < ’: 9 | oo 13 | Aarmc
Low GND 11 | | 3 Ve | S - _.. 10 GND e | 14 Alarm NC
DI Low 10 | z | I_ — —
Overrid GND 3 I ! o— ! Sy 16 | NO Alam
—— GY.
verride DOOR s . ﬂ—BU BY 15 C Alarm
GND 7 | z | P l 14 NC Alarm
Modbus B L £ Z—EK 13 | NoRUN
— | Shield _ Shield
Internal A 5 r 12 C RUN
+24VDC 4 - n NC RUN
GND 3
Modbus s - —
External 2 I
A 1
-A2 (analog alternative)
3%0,5 9 3 1 +24VDC _]
= 80m 2 2 | Pressue |
1
3 GND
Shield 2 L — _ _]
* . . . .
Please note! A connection must be established if an external modbus is not used.
Component explanation
-A1 MAC12
-A2 XTP sensor (0-10V)
-E1 * | Terminal box
-M1 Fan and motor control
Letter -F1 * | Fuse in supply panel
code BK BN RD YE GN BU VT GY WH PK GNYE Shield . . .
(IEC 757) -Q1 Supply switch in supply panel
-Q2 * | Isolation switch
Conductor blue . . . green
colour black brown red yellow green pale blue violet grey white pink yellow shield * Not supplied by EXHAUSTO

EXHAUSTO 39748
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Appendix D : Connection diagram D.4

—-—-

|-

> . X

E.Eoo%

= v sLwn oz
——u 2 0 2
gt < Z

PE 3 W = 5

omgu_
| e &

}
|
I L

-Al
_______| 3G0,75° l':'E_
J— N

PE =2 —_
230VAC N I o o I [ 2aZ |
g <
: | o | oy i |
| | || B <
o l GNYE — GNYE l&N‘( I g uZJ §
Alarm Relay c | & TN |
e | | |
Motor Relay Ne - l
c
Motor GND 22 |
Overheat DI OH 21 j | 360,75 @
Motor GND 20
Control 0-10V out 19 | RS-485
b GND 18
ressure . = _
Sensor odovin | 17 | -A2/1__ _ ﬁ2/2_ _
m:zz | 16 | | [~ | ovo S BED _l
NTC TG 15 | \ = 3 | Modbus B 3 T | 3 | ModbusB
in 114 | . I 2 I 2 | Modbus A | r 4 2 2 | Modbus A |
Start G[:z % 3 1 1] +2av0c J . i_; +24VDC J
GND 11 | - - _——-—
Low DI Low 10 +24 A +24 A2
X GND 9 l I — I I — I
Override DIOR T | 1 |oeno | 1+ |ono
il -
= 1 | | [ o | 8 |
e 3 3 Modbus A 3 Modbus A
Modbus i S t A\ o] 2 | Modbus B | 2] 2 | Modbus B |
Internal QAVD/; + ; 4 | Z GND mﬁ Z GND
oo | 3 | | [ I | 1200 | |6 | |
Modbus s [ | 7 | Digin3 | 7 | Diain
External | 2 | | | 8 | RL_LNC | | 8 | RL_NC |
A 1_ T RL_C 9 RL_C
I | [0 | Ruro | | 10 | RL_NO |
—_— e o — - 7 | oo 11 | GND
| 12 | Dig_in2 | | 12 | Dig_in2 |
T GND 13 | GND
l 14 | Dig_int | | 14 | Dig_in1 l
(. | — l_ o 1 |
BU . I BU |
| = |- = |
1 Vv ||V §
[ e oo ! noog
L L <+
L _ ——T1I—= _ _ 1 I —= Il 5
* Please note! A connection must be established if an external modbus is not used.
NB A modbu_s cable must always be terminated with a 1ZQQ tgrmlnatlon resistor cross R LAy —
the terminals Modbus A and Modbus B on the last device in the bus. In the above- "y MACA2
named connection diagram, the last device is EC controller -A3/2. A2 MXTP sensor (duct 1 < x < 5)
-A3/x EC controller (duct 1 < x < 5)
Letter -F1 * | Fuse in supply panel
code BK BN RD YE GN BU VT GY WH PK GNYE Shield . o
(IEC 757) -Q1 Supply switch in supply panel
-Q2 * | Isolation switch
Conductor blue . . . green .
colour black brown red yellow green pale blue violet grey white pink yellow shield * Not supplied by EXHAUSTO
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Appendix D : Connection diagram D.5

T
|
]

|-Q1  -F1

2
= . 282 F
L1 a S :; g
A1 —=—u 259 8
- - - - - = PEZ WS 5
| s3I
e 30 oE
230VAC N 29 | - -
L 28] o | 3G1,5 9 |eu
_ @ Lawe
NO 27 —_—
Alarm Relay c |26 | o T o - |- A = N B |
L. —=—u 23 3
N [25 ] | [ BU'I ac15°fe I R & |
=
GNYE GNYE IGNY I 2 w <
l—u—l 3 >
NO
Motor Relay | ; bl _l | 8 z § I
Cc
| 4G1,5° I
Motor GND | 22 | l - -
Overheat DI OH 21 | RS.485
Motor GND | 20 |
Control 0-10V out 19 |
eno | 18 -A211 —- -A2/2 —-
Pressure =1
0-10v — —
Sensor ZAVD'; i I 4 !_4 oND —| 4 Jowo —|
+ — —
116 | \ A 3 | Modbus B 3 3| Modbus B
NTC NTG:_D 115 | 2 | Modbus A I 7 4 L 2 | Modbus A I
in |14 | 14 ] 2avoc 1 4 1 ] 2avoc
o | 13 e L_ L_
Start 1
DIS 12 |- | - - -_— -
eno | 11 A AY2 L o
Low —
oon [0 r 1 r 1
GND 9 | I 16 | ALARM NO I I 16 | ALARM NO I
Override 1 1 .
DI OR 8 15 | ALARM C 15 | ALARM C
M 4 14 | ALARM N 14 ] ALARM N
oD | 7 ] 5 | | AH c Alarm Relay | | Al e c Alarm Relay |
Modbus B 6 o8 13 | RUN NO on 13 | RUN NO
Internal A 5 2 ! voc, | |1z]runc | | 12 | RUN C |
+24vDC 4 1 \@j 11 | RUN NC 11 | RUN NC
wor |3 o | | |
odbus 1 2 2
External B 2 I \ 1 | RS485A 1 | RS485A
A 1 i 2 | RS485B I 1 2 | RS4858 I
L a3 ono L 3 |eno
| 4 | +1ov | 120 Q 4 | +10v |
5 | o-10v 5 | o-10v
| 6 | oND | | 6 | oND |
| 7 | D2 7 | D2
8 | D1 | | 8 | D1 |
9 | DO 9 | DO
| [Go]eno | | [F0]en |

s < c
RD14534-01

- _ ‘___J_]

* Please note! A connection must be established if an external modbus is not used.

NB A modbus cable must always be terminated with a 120Q termination resistor cross

. oo Component explanation
the terminals Modbus A and Modbus B on the last device in the bus. In the above- "y MACA2
named connection diagram, the last device is EC controller -A3/2. A2i MXTP sensor (duct 1 < x < 5)
-A3/x EC controller (duct 1 < x < 5)
Bogstav- -F1 * | Fuse in supply panel
kode BK BN RD YE GN BU VT GY WH PK GNYE Shield
(IEC 757) -Q1 * | Supply switch in supply panel
bl -Q2 * | Isolation switch
a ) A ) ) gron

Lederfarve sort brun red gul gren lysebla violet gra hvid pink gul skaerm * Not supplied by EXHAUSTO

EXHAUSTO 178
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Appendix D : Connection diagram D.6

_— -Q1
(oo Jeey : '/—El—u > g2 |
230VAC " Zg awl | - : 2 =
Q H
N pry Y | | E | L3§?0|
L= Gy 3 4G1,5 | W B <
Zz 9
— GNYE GNYE GNYE] S <]
NO 27 I Lﬁ— — e Q|
Alarm Relay c 26
NC 25 | —_—_—— -
NO
Motor Relay |
c
| 4G1,50
Motor GND | 22 | l
Overheat
verhea DI OH 21 | RS-485
Motor GND ) 20 |
Control 0-10V out 19 |
GND 18 -A2/1__ -A2/2
Pressure 1
Sensor o-tovin | 17 |} | 4 H~ 4 !_4
24VDC — —
b i N\ 3. 3 | Modbus B 3 3 | Modbus B
NTC NTGCND 115 4 1 2 | Modbus A 4 L 2 | Modbus A
in ;]4 . | 1 1 2av0c 1 41 1 ] 2avoc
GND - — o]
Start ois %] L___ L___
GND -A3/1 -A3/2 _ _
- b e —-—- e — - —
ow
GND 9 | 16 | ALARM NO 16 | ALARM NO
Override 1 1
DI OR 8 . | | 15 | ALARM C | I 15 | ALARM C |
14 | ALARM N 14 | ALARM N
eNo | 7 ) | 4] A c Alarm Relay | 14 ] ALARM NC Alarm Relay
Modbus B 6 3 o 13 | RUN NO | ™ 13 | RUN NO
Internal A 5 2 ! VDC 12 | RUN ¢ 12 | RUN ¢
+24VDC 4 1 | \@j| 11 | RUN NC | ﬁ]| 11 | RUN NC |
_— 4 L L
GND 3
Modbus 1 2 l 2|
External e 12| I \ N (1] rsesea | A ] rete
A 1 2 | RS485B 2 | RS485B
i4—"3] oo | A 3| ono |
4 | +10v 4 | +10v
- - - | 5 | 0-10v | 5 | o-10v |
6 | GND 6 | GND
I [7 o2 | 7 | o2 |
| B8 | D1 | 8 | D1 |
9 | Do 9 | DO
| 10 | GND I 10 | GND |
— 13 I L3 I
L2 | L2 |

:
! %]
]

|
|
|
RD14533-01

* Please note! A connection must be established if an external modbus is not used.

Component explanation
-A1 MAC12
-A2 XTP sensor (duct 1)
-M1 Fan and motor control
Bogstav- -F1 * | Fuse in supply panel
kode BK BN RD YE GN BU VT GY WH PK GNYE Shield
(IEC 757) -Q1 * | Supply switch in supply panel
bl -Q2 * | Isolation switch
a . . . . gren
Lederfarve sort brun red gul gren lysebla violet gra hvid pink gul skaerm * Not supplied by EXHAUSTO
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Appendix D : Connection diagram D.7

230VAC

Alarm Relay

Motor Relay

Motor
Overheat

Motor
Control

Pressure
Sensor

NTC

Start

Low

Override

Modbus
Internal

Modbus
External

0-10V out
GND
0-10V in
+24VDC

6x0.6mm
E—

¢
D

-

1 a1

-F1 z2s38 3

t; v sEw g

w Q o

LB s @ g Z

—_—— z 4 3 S
I— ) )

- — — —— ———

-Q1

-F1

/—E— u
N

e

- -
b

3x05 8

-A2

(analog alternative)
-

N P

i<80m

—

1l

1 | +24voC
2 | Pressure
3 | ono

e [— __ _

o
7x0.34

Power supply
1NE ~ 50Hz,

230VAC £10%

PE

4

(o] BN [ B K&

* Please note! A connection must be established if an external modbus is not used.

Alarm

Component explanation

A1
-A2
M1

MAC12
MXTP sensor (duct 1)
Fan and motor control

-F1

Fuse in supply panel

Bogstav-
kode BK BN RD YE GN BU VT GY WH PK GNYE Shield
(IEC 757)
Lederfarve sort brun red gul gren bla . | violet gra hvid pink gren skaerm
lysebla gul

-Q1
-Q2

Supply switch in supply panel
Isolation switch

* Not supplied by EXHAUSTO

EXHAUSTO
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Appendix D : Connection diagram D.8
BN
_— —— —— M il [
-Q1 -F1 z ;8
GNYE | -Q2 3 N S
PE 30 BN P uw 3%
230VAC N 29 BU a - e — o : 3 % S |
[}
L | 28 I | EYS pE 2 W3
o R I
" l 3 I —
Alarm Relay c |
e
o |
Motor Relay L
c | bi IEWE e SUPPLY
U
Motor GND 22 5! ‘ 6x0.6mm N
Overheat DI OH 21 L I eA 5 No
Wotor oo [ 20 E ¢ OVERHEAT
Control 0-10V out 19 E | NC
GND 18
Blssue  oovn 17 J swao
+24VDC 16 S
NTC GND 15 | ~
nein | 14 |f 2 | RUN/sTOP
Start e P13 | 4 3o
Dis 12 = 4 | seTPoINT
Low GND 11 | 5 | 5 +10v
DI Low 10 6 GND
Override N l
DO OR 8
GND 7 |
Modbus B 6 |
Internal A 5
o [ L
— -A2 (analog alternative)
Modbus = . g -
External B 2 3%0,5° 1] +24vc
A 1 S Som r 2 | P
l S—— %l' reasure ]
3 | GND I
I Shlen |
* Please note! A connection must be established if an external modbus is not used.
Component explanation
-A1 MAC12
-A2 XTP sensor (duct 1)
-M1 Fan and motor control
Bogstav- . -F1 * | Fuse in supply panel
kode BK BN RD YE GN BU VT GY WH PK GNYE Shield
(IEC 757) -Q1 * | Supply switch in supply panel
- -Q2 * | Isolation switch
Lederfarve sort brun red gul gren bla violet gra hvid pink gren skaerm
lysebla gul * Not supplied by EXHAUSTO
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