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1. Application

The NV Embedded® system is exclusively designed for automatic indoor climate control. Among other things the system
opens and closes windows, flaps, doors or heating valves and running solar shade curtains, awnings or blinds up and
down.

Always check that your system meets the valid national regulations.

Pay attention to windows, flaps or doors opening time and opening speed.

1.1 Disclaimer and privacy policy

WindowMaster shall not be liable for consequential damage that may arise in connection with the Customer's, the
Administrator's, registered users’, or anybody else’s configuration changes in NV Embedded®.

When using WindowMaster's app or dashboard to control the indoor climate in connection with an NV

Embedded® solution, you register as a user with name, email address and password. Before you register as a user, you
must accept our Terms of Use and General Terms for NV Embedded®, which is stated before downloading the app or
start using the Dashboard.

Your contact information is not stored in our CRM system, but only in a secured WindowMaster Cloud and only in
connection with the building to which you have been granted access.

2. General

NV Embedded® (NVE) is an indoor climate control solution, utilizing natural ventilation to deliver optimized indoor climate
in buildings. The NVE climate control is based on temperature, CO:2 level and relative humidity as well as outdoor
temperature, wind, and precipitation. The solution includes hardware and software components and is in this document
referred to as the system.

This document describes the installation, commissioning, configuring, and operating the NVE solution. An example of a
solution; including a 4-zone building and 2 Motor controllers (WCC 3x0 P), is used all through this document to make it
easier to utilize. The structure, installation, configuration etc. is the same for WSC 3x0 P CompactSmoke™ and WSC
5x0 FlexiSmoke ™ panels

This document assumes that the reader is familiar with WindowMaster actuators and WindowMaster Motor controllers,
and in particular, the WCC 3xx Motor controller Plus series, the WSC 3x0 CompactSmoke™ Plus series and the WSC
5xx, from now on referred to as panel®’. Please see the WCC 3x0 P, WSC 3x0 P and WSC 5xx Installation Instructions
respectively, available from WindowMaster.com, for detailed information about these Motor controllers and Smoke
panels.

This document also assumes that the reader has a general understanding of the structure of IP based networks, of
building automation and Building Management Systems (BMS).

In the following the document describes the physical structure of the system including its hardware components, the
process of installing and commissioning it, the configuration required to run it and how to operate it.

Integration levels

NVE can run as a standalone system or it can be integrated with BMS. The required level of integration determines how
the NVE is to be configured. Integration can be achieved through either the BACnet, the Modbus or the KNX fieldbus
technologies. When running as a standalone system NVE is not dependent on any fieldbus technology.

NVECIoud

A Cloud solution, called NVECIoud, is an optional part of the system. NVECloud is used for data logging and remote
access, providing a User interface to the system, for facility managers. The Cloud solution also includes a mobile device
app, giving occupants of a building overview on indoor climate in the building and the possibility to override the
automatic control of windows.

NV Embedded® controllers connect to DNS name: windowmaster.azure-devices.net, using MQTT on TCP Port 8883.



3. Installation

3.1 Hardware components

The system described here includes the Natural Ventilation (NV) control module of the NVE. Other modules of the
system like Heating control, Mechanical ventilation or sun shading control are discussed but their hardware components
are not described in details.
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Figure 1
The above figure shows the components and the connecting cables, which are required to implement a NVE system in a
building with 4 zones and 5 windows. Note that the WOT 100 can be connected either to a panel (WCC or WSC) or to a
WWS.

The product list of this system includes:

= Motor controller: 1 x WCC 310 P 0202 and 1 x WCC 320 P 1012
= Actuator: 5 x WMX 804-1
=  |ndoorroom sensor: 4 x WWS 100
=  Comfort keypad: 2 xWSK 120
= Weather station: 1 x WOT 100 and 1 x WLA 340 | or WOW 600
Cable list:
Function Recommended cable type Max cable length Max no. of devices
connected
3 x 1.50mm? to 4mm? 50 m (164 ft) 4 actuators

Comfort push button cable 2 x 2 x 0.5mm? 200 m (656 ft) n/a
WSK-Link™ cable 2 x 2 x 0.5mm?2 200 m (656 ft) 15 sensors

CATS5 Ethernet cable 100 m (328 ft) 2
Outdoor temperature cable 2 x 0.75mm?2 UV resistant 100 m (328 ft) 1
Weather station cable 80 m (262 ft) 1
WLA 340 6 x 0.5mm? UV resistant
WOW 600 8 x 0.5mm? UV resistant

Please see the installation manuals of the different products for detailed information about termination.



3.2 Software structure
3.21 License key

The software implementing the Indoor Climate Control of the NVE system is embedded in and running on the panel,
hence the name NV Embedded®. To activate the NVE software on the panel the NVE Dongle license key must be
inserted in the USB port on the panel.

Figure 3

NVE Dongle — A USB key including a license key for
the NV Embedded® software and information for
Cloud connecting, as well as a Cloud ID.

One dongle is required per WCC 3xx P

Figure 2 MotorController

WCC 3xx P xxxx — Motor controller, used for running window actuators, heating valves and sun shading actuators, as
well as running the NV Embedded® software to control the indoors climate in a building.

One dongle is required per WSC 3xx P
CompactSmoke™ panel

Figure 4

WSC 3xx P xxxx — CompactSmoke ™ panel, used for running window actuators, heating valves and sun shading
actuators, as well as running the NV Embedded® software to control the indoors climate in a building.
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One dongle is required per 20A section in a WSC 5xx
FlexiSmoke™ panel. Shown here is a WSC 540
panel which requires two dongles.

Figure 5

WSC 5xx — FlexiSmoke™ panel, used for running window actuators, heating valves and sun shading actuators, as
well as running the NV Embedded® software to control the indoors climate in a building.

3.3 Panel structure
The indoor climate control embedded in the panel is implemented with the following software modules referred to as:

® NV Controller
Controls the Natural Ventilation (NV) in a zone by opening/closing openings in the facade and/or the roof of the
building. Must be active for a Heating or a Mech. Vent. Controller to be able to run.

® Heating Controller
Controls the temperature in a zone using the available heating source like radiators, floor heating, air handling units
and the like. The Heating controller is dependent on the NV Controller for temperature setpoints and actual sensor
values. Heating Controller #1 is dependent on NV Controller #1 and so on.

® Cooling Controller
Controls the temperature in a zone using the available cooling source like air handling units and the like. The
Cooling controller is dependent on the NV Controller for temperature setpoints and actual sensor values. Cooling
Controller #1 is dependent on NV Controller #1 and so on.

® Mech. Vent. Controller
Controls mechanical ventilation equipment like VAV, AHU, exhaust ventilators and the like. The Mech. Vent.
controller is dependent on the NV Controller for temperature setpoints and actual sensor values. Mech. Vent.
Controller #1 is depending on NV Controller #1 and so on.

® Sun shading Controller
Controls sun shading equipment.

® Pulse schedule
Defines time schedules for pulse ventilation in addition to or instead for the demand driven pulse ventilation. Pulse
ventilation is utilised when the system is in the Winter (heating) mode.

® Building schedule
Defines a schedule for activating different building control scenarios. 3 basic control scenarios including building:
“Occupied”, “Secured” and “Unoccupied” can be defined. A “Night” state can be selected with each of the basic
scenarios.



The below figure illustrates the structure of WCC 3xx P Motor controller and the relationship between its hardware and
software components.
Y
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Figure 6

Actuators, mounted on windows, are physically connected to the motor lines of the panel.

Motor lines are associated with motor groups.

Motor groups are associated with NV Controllers.

WWS 100 sensors are physically connected to panels through WSK-Link™ cables. The sensors are then
associated with NV Controllers.

Motor groups on 2 different panels can be related in a ‘Master/Slave’ relation so the Slave Motor group always
follow the position of the Master motor group.

Max number of components on a WxC 3x0 panel
e Max 10 motor lines per panel
e Max 15 motor groups per panel
e Max 10 NV controllers per panel
¢ Max 15 WWS 100 sensors connected per panel

Max number of components on a WSC 5xx panel
¢ Max 13 motor lines per 20A section
e Max 15 motor groups per 20A section
e Max 10 NV controllers per 20A section
e Max 10 WWS 100 sensors connected per 20A section



3.4 Assigning NV Controllers to building zones

A building is divided into zones. Most often a room is equal to a zone, but in some cases larger areas in a building,
like a large open office area or a sports hall, can be divided into several logical zones. NVE controls the indoor
climate in each zone independently from all other zones.

The indoor climate in a zone is controlled by a NV Controller, sometimes together with other Controllers. When NVE only
controls the heating in a zone, the corresponding NV Controller must still be active to supply the Heating controller with
setpoints and current sensor values.

Not all software controllers have to be active/present in a zone but when they are, they are working together to deliver
the optimal indoor climate in the zone.

To select the panel, which will run the NV Controller for a specific zone, you have to look for the WWS 100 sensor that is

installed in that specific zone. The panel, this sensor is connected to, is the panel that must run the NV Controller that will
control the zone. Figure 5 illustrates assigning NV Controllers to the 4 zones in our example project.

Zone /| Room 2

Zone /| Room 1 Zone /| Room 3 Zone / Room 4

Figure 7

In the example project, we will assign WCC1.NV Controller1 (WCC1.NV1) to control Zone 1 since sensor WCC1.WWS1
and window WCC1.S1X1 are physically connected on WCC1.

We will assign WCC1.NV Controller3 (WCC1.NV3) to control Zone 3 since sensor WCC1.WWS2 and window
WCC1.S1X2 are physically connected on WCC1.

Note that Zone3 has another window connected on WCC2. To control this window from WCC1.NV3, a Master/Slave
relation between WCC1.MG3 and WCC2.MG3 must be defined.

We will assign WCC2.NV2 to control Zone 2 since sensor WCC2.WWS1 and window WCC2.S1X2 are physically
connected on WCC2.

We will assign WCC2.NV4 to control Zone 4 since sensor WCC2.WWS2 and window WCC2.S2X2 are physically
connected on WCC2

Assigning NV controllers to building zones should be considered during the detail projecting of the system, when
deciding which sensors and windows are to be connected to what panel.



4. Commissioning and configuration

Commissioning a NVE system entails off-site detailed projecting, installation, hardware commissioning and testing as
well as configuring each panel and each NV controller. Hardware commissioning and basic configuration must be done
physically on site in front of the panels while observing the operation of actuators. When basic configuration is done the
rest of the configuration can be done remotely through the IP network.

Hardware installation and commissioning are not in the scope of this document. Please refer to the product Installation
Instructions of the products included in the NVE system.

4.1 Configuration tools
There are 3 different configuration tools available, each with their own benefits.

411 The Touchscreen

The entire configuration of a NVE system can be achieved from the touchscreen of the panel.

Note — Basic configuration parameters are visible in the ‘Configuration’ menu point while more advanced parameters are
only available in the ‘View all details’ menu point. Scroll down in the Main menu to find the ‘View all details’ menu point.

Hardware OK

. - + Auvailable at all times. A computer is not needed.
No fire conditions

| + Access to all parameters, depending on PIN code.

|0perationa| view ) )
[ - Requires physical access to the panel.

|Conf|gurat|on | - Access to only one panel at a time, lacking system

|Status | overview.

= 3

41.2 WMaFlexiSmokeRemote
Once basic settings are done, configuration can be achieved through the WMaFlexiSmokeRemote tool. This tool is
available from the WindowMaster website.

Hardware OK

+ Remote access via network.
- Requires pre-knowledge of IP addresses.
- Access to only one panel at a time. Limited system

|0perational view | overview.
[ - ‘Enable remote control’ must be “Yes”.

No fire conditions

|Configuration |

|Status |
o I

41.3 WMaMotorParamTool
Once basic settings are done; configuration can be achieved through the WMaMotorParamTool tool. Contact
WindowMaster for access to the tool.

Configuration  Fimware ~ Settings

Remote access via network.

System overview of panels and building zones.
Automatic discovery of panels connected on LAN.
Possibility to manipulate more than one parameter at a

P KNX USB  Serial (WEA 99M1620)
IP Address:

10.212.2451 Add

Smoke controllers: Motor line v Reload Fiter: | All v
P Building Controler: 10.220.24.71 (1)
102202471 Param  Name Value Unt Type GUIFlags O .
102202471 (1) t|me
£ 102122772 14018 Outputmode Detect UM_TYPE_EVENT  (x90070301 .
DISCOVER_EVENT  (x50070301

e 5% wncow e ros. oocuren - Panels must be preconfigured with IP addresses.
- ‘Enable parameter set form network’ must be “Yes”.

+ 4+ 4+ +

< >

Motor Line: v Reload Motor Params

id Param six1 "
1.4x143 Name 2399208701
142106 Output mode =24V motor
14x67  Status Postion eror, Overcurert, motor Pos
14x.17  Expectsd no. of motors

14x19  Motorc
1420 Discovermetors
14x866  Stroke time 3

No cable montoring

Note — The WMaMotorParamTool communicates with the panels by using the polling method. That means that the
values and visible parameters you see on screen are from the last time the panel was polled, they are not automatically
updated when values are changing on the panel. To ensure you are looking at the current values and current visible
parameters on the panel, for the menu point you work with, you must press the ‘Reload’ button.



Note — Some parameters only become visible when the functions they support become available, for example the
parameters of a NV Controller become visible once you “Enable” this NV Controller. To see newly visible parameters,
you must press the ‘Reload’ button.

4.2 The Configuration process
4.2.1 Off-site preparation

Off-site preparations include detailed projecting, assigning NV controllers to building zones and preparing the data
required for the configuration of all the panels and NV controllers in the system. See appendix B, for a set of tables
including the information for the example project, used in this document. A template (.xIsx file) is available on
www.windowmaster.com under “NV Embedded”.

4.2.2 Commission and test each motor line

Commission and test each motor line on each panel. Assign the motor lines to their motor groups. Consider ‘Figure 1’
where:

WCC1.S1X1 is associated with Motor Group 1

WCC1.S1X2 is associated with Motor Group 3

WCC2.S1X2 is associated with Motor Group 2

WCC2.S2X1 is associated with Motor Group 3

WCC2.S2X2 is associated with Motor Group 4

4.2.3 Commission and test push buttons

Commission and test Manual override push buttons if they are connected to panels Local Inputs. Consider ‘Figure 1’
where:

Input WCC1.S1X3.1/2 configured with the Open/Close functions and is associated with Motor Group 1.

424 NVE Dongle
Plug the NVE Dongles onto the panels to license and activate the NVE software.
»  Activation code is read from the panel’s display just after

@ Activation code: 21971 the NVE Dongle is plugged in.
- The Activation code is not visible from the network.

Activation code
This is the code used to activate the s s
controller in the cloud. 1 *  Make a note of the Cloud ID’s from the NVE Dongle’s

label and the activation code from the display for later
use, if you intend to create a NVECIoud project for the
NVE system you are commissioning.

1T = 1 vn 1L~ 1
L 1

|
|

4.2.5 WWS 100

Configure all WWS 100 sensors and verify that they work.

view all details, WSK-Link™, no. 1 Select WSK-Link™ menu -

1  Select the actual room sensor, or sensors if more than
one, and associate with the corresponding NV
controller. You can identify a sensor by either letting the

. LED flash or if you activate the touch buttons for

Serial number 2164399163 manual control on the sensor, the sensor will be

identified in the panel’s display.

Device type WWS 100

Associated NV controller 1

] In the example sensor 1 (WWS1 connected on WCC1)
Device status La> is associated with NV controller 1. Sensor 2 (WWS2
connected on WCCH1) is associated with NV controller

= - 3,

10



View all details, WSK-Link™, no. 1 2  Check sensor values. Note that values are only shown
when the NV controller, the sensor is associated with,
is activated.

Temperature 22.6 °C
coz 600 ppm
Relative humidity 46%
Keypad 1 status Idle
View all details, WSK-Link™, no. 1 3 Configure external sensors if in used.
In the example the ‘Sensor 1 input config’ of sensor 1 is
configure with “Degree Celsius” and the ‘Outdoor
Keypad 2 status Idle temperature’ of sensor 1 = “1”.
. . EreE This configuration means that the value of ‘Sensor 1
Sensor 1input config Celsius (°C) input config’ is to be understood as Degree Celsius
. . coming from an outdoor temperature sensor.
Sensor 2 input config  [Move / Step The outdoor temperature is to be used by all the 10 NV
] ] controllers of this panel. In the example project, only
Sensor input 3 config  |Move / Step NV Controllers 1 and 3 are activated.

View all details, WSK-Link™, no. 1

Outdoor temperature 1

Outdoor temperature 6.4 °C

Qutdoor temperature used 12345678
in zones 910
Send outdoor temp. to AO 12345678
net 910 11 1Z 13

4.2.6 Weather station

Configure and test the weather station’s wind and rain sensors on the panel the sensors are connected to. This example
is using the WLA 340 weather station. The WOW 600 weather station, that also includes a wind direction and outdoor
temperature sensors, is configured similarly.

. Setthe Sensor type, “WLA 340 in the project le.
View all details, Weather et e sensorfype 'n the project example

*  ‘WSK-Link™ Master present’ is not applicable. WSK-Link™ is

R LE S not used for weather data distribution.
WSK Link™ Master present Ha?]trzrsgm

Status Lo

Wind speed 0.0 m/s

= 4

«  ‘Data unchanged timeout’ configures time elapsed from last
value change before indicating an error. 0 disables the
function.

+  ‘Send data to AOnet’ specifies to which panels, on the AOnet

subnet, the weather data will be sent. Section 5.2.10 covers
AOnet.

11



View all details, Weather

Use RMS in filter No
Retransmit time 300 s
Data unchanged timeout 48 hours
Send data to A0 net 2

= 1

View all details, Local input, 51810.5

Safety
Input type Binary
Enable input Yes

12345678
Control motor groups o 1u|

Active function on

controlled motors Rain

= 4

*  Observe that wind speed values are shown. Note that the
‘Filtered wind speed’ value is changing much slower than the
‘Wind speed'.

The rain sensor signal is, as default, connected on Local Input S1X10.5 and the Input is configured with the “Rain”
function. (Safety must be replaced with Rain

in this section).

*  All Motor groups are associated with the Rain Input as a
default.

*  The default ‘Rain’ position of all Motor groups is 0%. Test the
rain sensor and check that all Motor groups are closing.

4.2.7 IP network

Configure the IP network.

View all details, Network

Subnet mask

Link Yes

DHCP Yes

IP address XXX XXX XXX XXX
255.255.255.

0

= 4

For each panel:

* IP addresses must be coordinated and preferably issued
by the IT organization of the building.
WindowMaster recommends employing fixed IP
addresses that are reserved in the DHCP server of the
building.

*  Check that the ‘Link’ status is “Yes” indicating that the
physical network connection is OK.

In the ‘system menu’ of each panel:

*  Set the ‘Enable parameter set from network’ to “Yes” to
allow remote configuration using the
WMaMotorParamTool tool.

»  Set ‘Enable remote control’ to “Yes” to allow remote
configuration using the WMaFlexiSmokeRemote tool.

4.2.8 Allow setting parameters from network.
Configuration, System
The i_nterval between 0 days
Service
LCD rotate view No
Enable parameter set from
network Yes
Enable remote control Yes

= 1

You are now ready to complete the configuration and commissioning of the system from a LAN network

connection.
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4.2.9 The ‘system’ menu
Set the parameters in the ‘System’ menu

System ~ Reload [ Auto

Controller: 10.212 27 .25 (1), GPT_WCC-0.25, te| Remote contral Log file

Id Parameter name Value  Unit

1.0.0.22 Language English ¢ Language

1.0078 Time zone CET. Central European (UTC + 1) ¢ Time zone

10028 Date 2015-01-16 . Date and Time

10027 Tme 11:02:11

1.0074 Weekday Wednesday

1.0.0.75 Daylight saving R +  Temperature unit - (Celsius)
1.0.0.82 Time zone offset 60 minutes . N _ (WCCH1 )

10.0.84 Time received from fieldbus - ame — (

1.0.0.80 Temperature unit Celsius

10081 Name wce Ensure that

1.0.0.35 Backup time stamp - . Enable parameter set from network
10034 Unsaved changes True = True (default)

1.0.0.23 Configuration command No command . Enable remote control = True
1.0.0.86 Time for service False

1.0.0.85 Time for motor service False

1.0026 LCD rotate view False

1.0.046 Enable parameter set from network True

1.0.0.61 Enable remate control True

1.0.0.62 Remote control TCP port LULLLLT

1.0.0.30 Show disabled instances False

1.0.0.32 MNumber of watchdog reboots 0

1.0.0.36 Program build CRC O=ECD4CAE

4210 AOnet

Enable AOnet and set the AOnet ID

AOnet (Addressable Objects Network) is the NVE mechanism for distributing data among all panels in the system. The
data distributed include weather data, safety signals, common building signals, time synchronizing and motor group
Master/Slave communication. NVE uses the IP network as the medium for transmitting this data.

In a system the AOnet can be divided into AOnet subnets. Each AOnet subnet can include up to 23 panels and or 20A
sections (WSC 5xx panel). There is no limit to the number of AOnet subnets in one system.

Each WCC 3xx / WSC 3xx panel within the AOnet subnet must receive a unique AOnet ID between 1 and 23.
Each 20A section in a WSC 5xx panel within the AOnet subnet must receive a unique AOnet ID between 1 and 23.

ID 0 = Disabled AOnet.

ID 1 = Master panel. An AOnet subnet must have a ‘Master’ but there are no special requirements for a panel to be the
Master in the AOnet subnet. Any panel within the AOnet subnet can be designated ‘Master’.

ID 2 to 23 = members of the AOnet subnet.

13



AOnet “ Reload O Auto
Cortroller; 10.212.27 25 (1), GPT_WCC-0.25, te| Remote control Log file °
Id Parameter name Value Unit
1.22.0.16 Enable ADnet True
122017 AOnet ID 1
1.22018 Master IP address 10.212 27 .25
122019 This controller is master True
1.220.20 ADnet UDP port number 55557 .
122022 Cleartable False
122023 Sync. time with this controller False
122024 Last sync. Time (UTC) -
1.22.0.25 |P address of foreign AOnet 0.0.0.0
Id Parameter name 1(M) 2
1.22x.16 |P address 1021227 25 1021227 26
1.22x17 Status 0 0
122x18 TX counter 1175799 LY. YET
1.22x.19 RX counter 28123 160358
1.22x.20 TX emor counter 0 0
1.22x.21 TXtimeout counter 0 131
1.22x.22 Last alive (UTC) 201501-16 110001 .
1.22x 23 TX buffer full emor counter 0

Enable AOnet

To define a Master, insert panel’s own IP
address in the ‘Master IP address’ field.
The panel will automatically receive
AOnet ID 1.

In all other panels insert unique AOnet
ID’s and the Master’s IP address.

The foreign IP address is the address of
the Master of the next AOnet subnet.
Insert the IP of the Master of AOnet
subnet 2 in the Master of AOnet subnet 1
to send data from subnet 1 to subnet 2.

The table shows all the panels belonging
to the AOnet subnet.

In the project example we choose WCC1 to be the Master because the weather station is physically connected to it.
WCC2 is configured with AOnet ID 2. We only have one AOnet subnet so the ‘IP address of foreign AOnet’ stays
“0.0.0.0” meaning not used.

14



4.2.11

In the Motor line menu insert a ‘Name’ and ‘Max opening area’ for each relevant motor line. Adjust any parameter that

Name Motor Lines

needs a value different from the default value.

Select motor line for
motar parameters:

Reload Motor Params

Update Motor Params

1.4x21
14x.33
14x.34
1.4x.36
14x.37
14x.38
1.4x.40
14x.42
1.4x.76
1477
1.4x.71
1.4x.50

1.4x.140
14+ RR

Id Parameter name
1.4x.143  Name

1.4x.106 Output mode

14x67 Status

1.4x17 Expected no. of motors
14x60 No. of found motors
1.4x19 Motor configuration
14x 20 Discover motars

14x 66 Stroke time

14x 144 BExtended ful stroke
1.4x131 Louvre time
14x134 Louvre position after manual

Mator group

Comfort min. position

Comfort max. position

Smoke / heat speed

Manual speed

Auto. speed

Manual command - auto. off period
Man. operation after auto. comm.
Open threshold

Open status

Max. unexpected overcurent

Max. unexpected overcument (motar)
Max. opening area

Frrmr

51 %1

Sun blind
=24\ matar
Closed, Locked

Blinds, W5A380

43
100
1300
15

100

30
30
55
Falze

1.0

Falza

51 %2

Staircase window
=24\ motar

Mo cable monitoring

15

12
100

100

0
0
95
Falze

1.0

Falz=

52 X1

Upper left
MatorLink =

Idle

100
100
30
30
30
95
Falze
285

0.1

Falza

52 %2

Upper midt
MatarLink =
Closed, Locked
1

1

Idle

100
100
0
0
0
95
Falze
255

0.1

Falz=

S2¥3

Upper right
MetorLink®
Closed. Locked
1

1

Idle

100
100
30
30
30
55
Falze
255

0.1

Falaa

b



4.2.12

Configure Motor Groups

Id

1.3x.81
1.3x47
1.3x.86
1.3x59
1.3x.119
1.3x.18
13x.19
13x.20
1.3x.104
1.3x.48
1.3x21
1.3x.39
1.3x.46
13x.22
13x.23
1.3x.28
1.3x.107
1.3x.108
1.3x29
1.3x.30
1.3x.56
1.3x.57
1.3x.50
1.3x.51
1.3x.52
1.3x.109
1.3x.110
1.3x.1M
1.3x.112
1.3x113
1.3x.114
1.3x.15
1.3x.85
1.3x.116

1.3x.60
1.3x.61
1.3x.62
1.3x863
1.3x.70
1.3x.83
1.3x.84
1.3x.130
1.3x1N
1.3x.132
1.3x.128
1.3x.129
1.3x.71
1.3x.72
1.3x.73
1.3x.74
1.3x64

Parameter name m
Name MG1_OnWCC1
Controlling NV controller 1
Sunscreen controller

Controling heating zone

Controlling cooling zone

Manual absolute position Not received
Manual relative position Stop
Automatic opening 0
Slat posttion Not received
NV max. comfort pos. 100
Field bus max. comfort pos. motor ar. Not received
BACnet max. comfort pos. motor gr. Not received
Modbus TCP max. comfort pos. motor gr. Not received
Actual status Not closed
Actual maximum position 100
Comfort maximum position 100
Comfort maximum position, summer 100
Comfort maximum position, winter 100
Comfort safety maximum position 0
Comfort wind maximum position 0
Window maximum position rain 0
Window maximum position rain and wind 0
Maximum position, unoccupied 0
Maximum position, occupied 100
Maximum position, secure 50
Auto. maximum position, general 100
Auto. maximum position, temp. regulated 100
Auto. maximum posttion, temp . Regulated. night 100
Auto. maximum position, pulse ventilation 100
Auto. maximum position, pulse ventilation, night 100
Auto. maximum position, ventilation 100
Auto. maximum posttion, ventilation, night 100
Auto. maximum postion, Trickle Ventilation 20
Auto. maximum posttion, Trickle Vert., night 20
Cp values 1and 2 0.02, 0,01
Cp values 3and 4 0,14,0,15
Cp values 5and 6 011,012
Cp values 7and 8 0.22. 0.0
Local max. opening area 0.500
Slave max. opening area

Total max. opening area 0.500
Average window height, local 1.00
Average window height, slave 0.00
Average window height. total 1.00
Crientation North
Height above ground 2,00
Actual Cp AT
Actual Qv 0.00
Actual AER 0,03
Actual auto. pos. max. 0
Link from master address none

Link to slave address none

2]

None
None
None
None
Not received
Stop
Not received
Not received

Not received
Not received
Not received
Not closed
100

100

_—
885@@@5‘!

B3]
MG3_onWCC1
3

Not received
Stop

Not received

100
Not received
Not received
Not received

ID: 2, MG: 3

SAATRETT RS R R

Name relevant motor
groups and associate
them with NV Controllers
and/or Heating or
Sunscreen Controllers.

Adjust safety and other
relevant parameters
values if required.

Insert CP Values if
applicable. CP values
are used in conjunction
with wind direction to
control air exchange
through the windows.
Contact WindowMaster
for calculating CP values
for a specific project.

Set the orientation of the
Motor group —
North/East/South/West —
and the hight of the
bottom of the windows
above the floor. These
parameters determine
the ventilation algorithm
used and ultimately how
much the windows will
be opened in different
situations. Note that the
Orientation must be
set for the NV control to
work.

Link Master groups to
Slave groups on different
panels. When the link is
created the Slave Motor
group will follow any
movement of the Master
Motor group.

In the example project WCC1 (AOnet ID 1) MG3 is the master Motor group of WCC2 (AOnet ID 2) MG3 because
WCC1.NV Controller 3 is controlling Zone 3 and must therefore control WCC2.MG3. See Figure 1.
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4.2.13

Weather and Safety data distribution over AOnet
Weather and Safety data must be distributed from the panel, on which the sensors are physically connected to, to all
other panels in the system.

Note: Setting up the sending of data is always done from the menu of the source of the data.

For example, sending outdoor temperature is done either from the menu of the WWS 100, the outdoor temperature
sensor is connected on, the local Input the sensor is connected on or from the Weather menu, if WOW 600 is used.

Wind data —

Weather v Reload 8 Auto
Controller: 10.212.27 44 (AOnet 2), wee 2 Remote contro Log file

Id Parameter name Value Unit
1.8.0.16 Sensortype WLA 340 from AOnet
1.8.0.30 WSK Link™ Master present Master not used
1.8.017 Status Online
1.8.0.18 Wind speed 00 mss
1.8.0.19 Fittered wind speed 00 m/s

2

The setting in the Master panel is either the
actual type of the Sensor or “xxx from foreign
AOnet”, if the data is coming from another
AOnet subnet. See also section 0. The
weather station ‘Sensor type’, in AOnet
member panels, is automatically set to “xxx
from AOnet” type of the Weather station of the
Master.

Check that wind speed values are showing.

In the project example WCC1 — the Master — is configured with ‘Sensor type’ “WLA 340” while WCC2 is automatically
configured with “WLA 340 from AOnet”.

WCCH1 is also configured to send the weather data to WCC 2 (AOnet ID 2) with parameter ‘Send data to AO net’ = “2”.
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Weather v Reload 8 Auto
Controller: 10.212.27.42 (ADnet 1), wee 1 Remote contro Log file
Id Parameter name Value Unit
1.8.0.16 Sensortype WLA 340

1.8.0.30 WSK Link™ Master present Master not used

1.8.0.17 Status Online

1.8.0.18 Wind speed 00 mss
1.8.0.19 Fitered wind speed 00 m/s
1.8.0.28 Platform weather station status Online

1.8.0.29 WSK Link™ data 000400000

1.8.0.22 Pulses/sec. perm/s 2

1.8.0.23 Filter constant 5 sec
1.8.0.24 Slow filtter constant 10 minutes
18025 Use RMSin fiter False

1.8.026 Retransmit time 300 sec

1 8.0. 27 Data unchanged timeout

I_I |
1 .8.0.50 AUX power controlled during mains fail False



Rain (Safety) signal —

Local input v Reload [ Auto
Controller: 10.212.27 24 (ID AOnet 2 CAN 1), N\ Remote control Log file
Id Parameter name Value Unit
16.021 Control motor groups
16.022 Control smoke zones
16.023 Send local safety to AOnet
16.025 Usage of safety from AOnet Not used
16.0.35 Safety from AOnet, activate if emror True
16.0.30 Control motor groups [ 1,2.3.4,5,6,7.8,510 ]
16.031 Send local rain to ADnet
16032 |leane of rain from ADnet Presart

Local input v Reload [ Aute
Controller: 10.212.27.27 (ID AOnet 1 CAN 1), N\| Remote control Log fil
Id Parameter name Value Unit
1.6.0.21 Control motor groups
1.6.0.22 Control smoke zones
1.6.0.23 Send local safety to AOnet
16.025 Usage of safety from ACnet Not present
1.6.0.35 Safetyfrom ADnet, activate if emor True
1.6.0.30 Control motor groups
16031 Sendlocal rain to AOnet | 234 ]
16.0.32 Usage of rain from ADnet Not present
16.0.34 Rain from AOnet, activate if emor True
Id Parameter name 51X10.5 Safety !
16x.16 Input type Binary
16x.46 Control motor lines
16x.28 Control motor groups | 1.2.3,4,56.7.8.9.10 |
16x.29 Active function on controlled motors Rain
1.6x.38 Inactive function on controlled motors -
1ECw BT |lsa imms # i;m NV mmebrmllae "sil”

AOnet subnet Master:

1 Insert all the AOnet subnet member ID’s in
the ‘Send local rain to AOnet’ of the Master
panel. The Master receives the signal
locally, from its S1X10.5 input. See also
section 0.

AOnet subnet member:

2 Inthe Local Input>All menu, insert all the
local Motor groups that you want to react to
the Rain signal in ‘Control motor groups’.

3 Activate the Rain signal in the Master and
observe that the value of the ‘Usage of Rain
from AO net’ changes from “Not present” to
“Present”.

In the example project the WCC1 ‘Send local Rain to AO’ includes AOnet ID “2” and WCC2 ‘Control motor groups’
includes all the local motor groups.

18



Outdoor temperature —

1.5x.62
1.5x.76

Send outdoor temp. to AD net
Send outdoor temp. to foreign AQ net

1.2.3,456,78510,11,12 13

True

Parameter name

! Input type

1.6x.56 Sensortype
1.6x42 Enable input
1.6x.46 Control motor lines
1.6x.28 Control motor groups
Active function on controlled motors
Inactive function on controlled motors
1.6x.51 Useinputin NV controller ‘all'
1.6x.43 Control NV controllers
16x.57 Sensor value

1.6x.58 Control sun controllers
16x.59 Sensortemperature value
1.6x.60 Sensortemperature offset
16x.61 Sensortemperature to zone
16x.62 Control NV controllers
16x.63 Send outdoor temp. to AOnet
Send outdoor temp. to foreign AOnet

[S3X10.2)
Binary

WOT 100
True

236
0.0
236

2.3
False

19

WSK-Link™ v Reload [ Auto

Controller: 10.212.27 224 (1), WCC-2.24 Remote contral Log file

Id Parameter name Value  Unit

1.5.0.17 Bus topology is ring Falze

1.5.0.18 Ring bus status Open

1.5.0.19 5HEbus 1is 0K True

15020 SHEbus 2is OK True

15021 Busemor False

15.0.23 Feature is licensed True

15024 Foreign outdoor temperature 00 T

15025 Foreign outdoor temperature used in zones

15026 Send foreign outdoor temp. to foreign AD et False

Id Parameter name 1 Unit
1.5x.35 Device type WWS 100
1.5x.16 Serial number 2164399163
1.5x.37 Associated NV controller 1
15x.21 Device status

1.5x.22 Connection True
1.5x.23 Comfort motor group

1.5x.38 Temperature 230 T
1.5x.3% CO2 540 ppm
1.5x.40 Relative humidity 28 %
15241 Keys 1status Idle
15x42 Keys 2 status Idle
1.5x.43 Touch key status Idle
1.5x.51 BExtemal sensor 1 config Degree Celsius ("C)
1.5x.52 BExtemnal sensor 2 config On / Off
1.5x.53 BExtemnal sensor 3 config Move / Step
1.5x.54 External sensor 4 config Move / Step
1.5x.4% Outdoor temperature 1
1.5x.61 Outdoor temperature 31 T
1.5x.50 Outdoortemperature used in zones 1.23.456. 78510

AOnet subnet Master panel with outdoor
temperature sensor connected on one of
its WWS 100.

1 In the menu of the WSK-link™ menu,
under the menu point that represents the
WWS 100 that has an outdoor
temperature sensor connected, insert in
the ‘Outdoor temperature used in zones’
the local NV Controller numbers to
receive the temperature. Insert in the
‘Send outdoor temp. to AOnet field the
AOnet ID’s of the panels, in the AOnet
subnet, to receive the outdoor
temperature values.

2  Set ‘Send outdoor temp. to foreign AOnet’
to True if there are more than one AOnet
subnets in the system.

The outdoor temperature sensor can also be
connected to any local Input on the panel.

3. Set the ‘Sensor type to WOT 100, select the
zones to use the Outdoor temperature and the
AOnet ID’s to receive it.



NV cortraller v Reload [l
Controller: 10.212.27.213 (2), WCC 2.13 Remote control

Id Parameter name Value  Unit
1.19.0.17 Retransmit time 10 minutes
1.15.018 Data OK timeout 15 minutes
1.15.0.19 Fast wind speed 14 m/is
115020 Slow wind speed 22 mfs
1.15.0.21 Raining False

1.19.0.22 Building mode, in Occupied

1.19.0.23 Building secure, in False

1.15.0.24 Building mode, out Occupied

1.19.0.25 Building emor False

1.19.0.26 Building mech vent False

1.19.0.27 Building heating demand Falze

1.19.0.28 Feature is licensed True

1.19.0.29 Temperature received from ACnet i1 T
1.19.0.30 Use ADnet outdoor temp. in zones 2.4

AOnet subnet member panels

3

In the NV Controller menu, in the All
section, insert in the ‘Use AOnet outdoor
temp. in zones’ field, the NV controllers to
use the outdoor temperature value
coming from AOnet.

In the example project WCC1 is the Master and the outdoor temperature sensor is connected on its WWS1. Insert ID 2 in
the ‘Send outdoor temp. to AOnet’ field of WCC1.WWS1. WCC2 is an AOnet subnet member. Insert NV controllers 2
and 4 in the ‘Use AOnet outdoor temp. in zones’ field of WWC2, NV-Controller>All menu.
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4.2.14

Configure NV Controllers
The NV Controllers are the software objects controlling the indoor climate in the building zones. NV Controllers present a
large number of parameters to enable adapting the controlling of the indoor climate in the zones to the specific needs of
their occupants. In many cases the default values of a NV controller parameters can be used and only few parameters
may need altering. The following are the parameters you should consider during commissioning.

Id

1.19:.161
1.19x.157
1.19x.158
1.19:.153
1.19:.164
1.19x.16
119217
119218
11915
119246
119247
119248
1.19:.55

1.19x.13
1.19x.198
1.19x.199
1.19x.67
1.19x.81
1.19x.82

1.19x.116
1192117
1.19x.118
11532119
1.19x.120
1.19x.121
1.19x.122
1.19x.123
1.15x.162

Parameter name

Name

Building

Part

Zone

Building, part, zone cloud status
Wind speed, fast
Wind speed, slow
Outdoor temperature
Raining

Room active
Window control
Light

Temperature sensor

Room volume

AER Calculation

AER Calculation, actual

Comfort temperature set point
Ventilation temp. setpoint offset, standby
Ventilation temp. setpoint offset, night

WWS 100 LED output

Usze local wind speed

Use local outdoor temperature
Use local safety

Zone hand position

Zone hand relative posttion
Zone windows status

Zone average window position
Air quality

Changed locally
0.0

0.0

0.0

Falze

True

True

False

True

250

Automatic

Single sided ventilation
21.0

-1.0

-1,0

Mains QOK, Yellow LED
True

True

True

U

Stop

Closed

0

0

Changed locally

0.0
0.0

False True
True
False
True

250

Automatic

Single sided ventilation
210

-1.0

-1,.0

Mains OK, Yellow L...
True

True

True

U

Stop

Net received
0

Activate the NV controllers
(rooms) you would like to
use, and press ‘reload’.

Name NV controllers.

Specify Building, part and
zone numbers. The
combination of
Building/Part/Zone must
be unique across all
panels in the project.

Enable control(s) e.g.
window control and
sensors (temp, CO2, Rh%,
PIR)

Insert room specific values
like room volume,
setpoints etc. If you have
configured the Motor
groups’ ‘Orientation’
parameter correctly, the
‘AER calculation’ will be
“Automatic” and the actual
calculation mode will be
correct. Check if the
standard parameters need
correcting according to the
actual room and room
function.

‘Use Local ....” means that
local or AOnet data is
used. If FALSE, then data
from fieldbus will be used
instead.

In standalone systems
these values must always
be TRUE.

In the example project the names of the NV Controllers is ‘Zone 1’, ‘Zone 3’ but we recommend naming the NV
controllers depending on the zones they control, for example ‘Finance’ or ‘Auditorium’. The Building, Part and Zone
numbers will be used in setting up the control of the building from NVECIoud. See the ‘NVECIloud User Guide’ for further

details.
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4.2.15 Enable Cloud

When panels have Internet access you can incorporate them in NVECloud and benefit from project administration from

the Cloud and the use of the mobile app.

Cloud

S

Reload

Cortroller: 10,212 27 26 (), GPT_WCC-0.26 tes Remote control

Featured is licensed — indicates that the
USB license key is plugged in, and it
includes the license to incorporate it in
NVECIoud.

Id Parameter name Value  Unit «  Enabled ‘Cloud’ to activate the function.
124022 Feature is licensed True o . .
124016 Cloud enabled False . ch/eEgewce ID* is the ID of the panel in
oud.
124021 Device ID XXXXXXXXXXXX
— - SIoE [ Auto «  When ‘Cloud’ is enabled the panel
Cortroller: 10.212.27.26 (2), GPT_WCC-0.26 tes| Remote contral Log file automatically begins to communicate
with NVECloud. Observe the status of
Id Parameter name Value  Unit the connection and eventual errors.
124022 Feature is licensed True
1.24.0.16 Cloud enabled True
1.240.21 Device ID XXXXXXXXXXXX
124018 Connected True
124019 Status CONMNECTED
1.24.0.20 Connection status COMMECTION ACCEPTED
1.240.26 Last UTC time sync. From cloud -
1.24.0.24 Publish counter 119739
1.24.0.25 Emor counter 26
124027 Suspended counter 25

Note that in order to incorporate your panels in your project administration in NVECloud you need the panel’s device ID,
seen here, and the Activation code which can only be seen on the panel’s Display.

4.2.16 Time synchronization
Some of the functions of the NVE system, like the building schedule or the Pulse schedule, depend on the time of day or
day of the week. The panel’s built-in clock is not very accurate and over time it can be off by hours and even days.
To keep the built-in clock of a panel adjusted to the ‘real’ time and synchronized with all other panels in the system, time
synchronization must be considered and if required implemented during project commissioning.
To keep the built-in time adjusted, an extern time signal must be used. NVE can receive extern time signals from 3
different sources:

¢ Asignal from NVECloud.

e A signal from a fieldbus.

e A signal from the GPS sensor of the WOW 600 weather station.

NVECIoud is automatically sending a time signal once a day, to all the panels that are connected to it. If your system is
using NVECIoud you don’t have to do anything. The panel’s time will be automatically synchronized by NVECIoud.

If the NVE system will be integrated with a BMS system through a fieldbus, you must ask the BMS to send the time
signal to the panels. The BMS can either send the time signal to each panel in the system, or it can send the signal to
one panel that will then distribute the signal to the other panels through AOnet.

When WOW 600 is used, the panel, the weather station is connected to, must be configured to use the weather station’s
time signal and to distribute this signal to the other panels through AOnet.
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Weather v Reload 8 Auto
Controller: 10.212.27.25, (AOnet 1), GPT_WCC- Remotecontrel y Log file

] Parameter name Value Unit
1.8.0.16 Sensortype WOW 600
1.8.0.30 WSK Link™ Master present Master not present
1.8.017 Status Online
1.8.0.18 Wind speed 1.1 m/s
1.8.0.13 Fitered wind speed 11 mis
1.8.020 Wind direction 2| -
1.8.021 Fitered wind direction 20 °
1.8.052 Temperature, sensor 28 C
1.8.0.33 Temperature 28 C
1.8.053 Temperature, offset 00 K
18056 Rain, WOW 600 False
1.8.0.34 Rain False
1.8.0.35 Precipitation Intensity 00 mm/t
1.8.055 Rain off timeout 20 minutes
1.8.0.36 Relative Humidity 87 %
1.8.0.37 Absolute Humidity 52 g/m
1.8.0.38 Dewpoint 19 C
1.8.041 Time 2024-11-20 13:27:48
1.8.0.39 Sensor Status <0004
1.8.040 Wind Status <0000
1.8.042 GPS Status Ox010C
1.8.0.23 Fiter constant 60 sec
1.8.0.24 Slow fiter constant 10 minutes
1.8.025 Use RMS in fiter False
1.8.0.26 Retransmi time 60 sec
1.8.0.27 Data unchanged timeout 1 hour
1.8.0.32 Show offiine as emor True
1.8.051 Activate "Rain’ if offline True
: :gz ls’:d"'::"”‘?‘xr‘:""“’““ nzones. 1.2.3.4.5.6.7.8.9.10 In the Weather menu, set the ‘1.8.0.45 Adjust clock’
_-. parameter to " TRUE to adJUSt the panel time to the
1 3045 Last sync. time (UTC) Weather station S|gnal
1.8.050 AUX power controlled during mains fail False
1.8.047 AUX powerforced on False
ADnet v Reload

Controller: 10.212.27 25, (AOnet 1), GPT_WCC- Remots control

id Parameter name Value Unit

1.22.0.16 Enable ADnet True

1.220.17 AOnet ID 1

1.22018 Master IP address 10.212.27.25

1.22.019 This controller is master True

1.220.20 AOnet UDP port number 55557 ) ] ]
122022 Cleartable False In the AOnet menu, set the ‘“1.22.0.23 Sync. time with

= : = - _-| this controller’ parameter to “TRUE”, to synchronize the
1.22.0.23 | Sync. time with this controler True time of all the panels on the AOnet with this panel.
122024 Last sync. time (UTC)

1.220.25 IP address of foreign AOnet  10.212 27101

1.22.0.26 TX counter 1779205
1.22.0.27 TX emor counter 45139
122028 TXtimeout counter 19257

4.3 Summery

When following the steps described above you have configured and setup a functioning standalone NV Embedded®

system.

The next steps are optional and can include setting up the project administration in NVECloud. Consult the ‘NVECIoud -

Quick Guide’ for further information.
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It is also important to optimize the performance of the system, adjusting it to specific requirements of the building, to
achieve the best indoor climate the system can deliver. Chapter 5 discusses the operation and optimization of the NVE
system.

5. Operation

To successfully operate the NVE system and be able to optimize its performance, one must understand how the system
is functioning, and which parameters are governing it. In this chapter, the working of the main modules of the system are
explained and their parameters are reviewed.

5.1 The NV controller

The NV Embedded® logic for controlling the indoor climate of a zone in a building is implemented in the NV controller
software module. The NV controller employs and shares data with other software modules, like the Heating controller or
the Pulse schedule modules, to achieve the optimal indoor climate in the zone.

The NV controller utilizes two basic ventilation strategies to control the indoor climate in a zone, depending on the
temperature condition in the zone. When a zone needs cooling the zone is said to be in a “Summer mode” and the NV
controller will employ the ‘Temperature control’ ventilation mode, trying to lower the temperature in the zone to the
desired temperature setpoint. When a zone needs heating, the zone is said to be in “Winter mode” and the NV controller
will employ the ‘Pulse and Trickle ventilation’ modes to try to keep a good air quality in the zone while minimizing heating
energy loss and uncomfortable track due to opening windows and getting colder air into the zone.

5.1.1 The ‘Building’ concept

NV Embedded® can control the indoor climate individually in each room in a building. We call an individually controlled
room or area in a building, for a zone. A zone is a physical volume in a building. To control the indoor climate in a zone
we assign it a NV controller. This is done by associating the physically mounted window actuators and sensors in a zone
with a specific NV controller.

A WCC 3xx / WSC 3xx panel can run up to 10 NV controllers so we can use one WCC 3xx / WSC 3xx panel to control
the indoor climate in up to 10 zones in the physical building. A WSC 5xx panel can run up to 10 NV controllers per 20A
section, so we can use one panel to control the indoor climate in up to 30 zones in the physical building.

In parallel with the physical building a ‘Building’ software module enables sharing data among NV controllers running on

one and the same panel. In the case of a physical building, divided into up to 10 zones, the physical building and the
‘Building’ software module can correspond.

This figure illustrates these 2 Building concepts.

Building — Sharing data among all NV

controllers in a panel. A NV controller controls a Building — Physical building, logically
zone in the physical building. divided into zones for indoor climate
control
K Panel \

Building

NV-Controller

NV-Controller x

NV-Controller x

N ~/

The ‘Building’ concept
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5.1.2 Building states
A building can be put in 3 different security modes:

e  Occupied
e Unoccupied
e Secured

A set of Motor group window Max opening parameters
are associated with the security states.

A building can be put in 3 different indoor climate states:

e Comfort
e Standby
e Night

A set of temperature setpoint offsets are associated with
the different indoor climate states.

It is possible to assign different states to different NV
controllers but in most cases the same states apply to
the entire building and changing states is done in the
Building level, not in the NV controller level. State
changes in the Building level are then visible to the NV
controllers.

Building states can be assigned to NV controllers from
‘Local Inputs’, the ‘Building’ states or from fieldbus.
Changes of Building states during the day can be
triggered by the ‘Building schedule’. To learn how to
use the ‘Building schedule see capital 6.2.

You can decide, for each NV controller, which sources
for states it must use.

Note that to prevent a NV controller from using states
from ‘Local Inputs’ you must remove the NV controller
association in the ‘Local Input’ menu.

Motor group v Reload O Aute
Controller: 10.212.27.32 (ID 3), GPT_WSC310_ Remote control Log file
id Parameter name Value Unit
Id Parameter name 1
1.3x.50 Maximum posttion, unoccupied 0
1.3x.51 Maximum position, occupied 100
1.3x.52 Maximum position, secure 50
|| NV controller v Reload O Aute
Controller: 10.212.27.36 (ID 1), NVEPanel2_WC Remote control Lo
Id Parameter name Ve
1.19.0.17 Retransmit time
Id Parameter name 1
1.19x.67 Comfort temperature set point 210
1.19x.98 Heating temp. setpoint offset, standby -10
1.19x.99 Heating temp. setpoint offset, night 2,0
1.19x.81 Ventilation temp. setpoint offset, standby -1.0
1.19x.82 Ventilation temp. setpoint offset, night 2,0
1.19x.97 Min. dead band between heating and ventilation 1.0
NV controller v Reload [ Auto
Controller: 10.212.27.107 (ID AOnet 7CAN 1). V Remote control Log file
[
Id Parameter name 1
1.15x.39 Comfort level Plus
1.19x.163 Local inputs
1.19x.176 Use building "Function inputs sum’ True
1.19x.177 Use building states True
1.19x.185 Use Building night False

1.19x40 Ventilation status
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51.3 NV controller functionality

To control the indoor climate in a zone, the NV controller must receive input data from the physical world, and it can
output information on its status and the status of the sensors and actuators associated with it. The control of a zone can
be adjusted to meet the requirements of the users of the zone, by manipulating a long list of parameters. This figure
illustrates the construction of the NV controller.

NV controller x
R Zone status

Zone error
Indoor sensor values Pa rameters Weather data
Actual temperature
l/ Actual temperature set point
Room volume Actual CO2
Temperature setpoint offset
Max AER
l\ Threshold for low room temp.
Occupancy time
Weather data Threshold for high outdoor temp Motor group x
Min. ventilation setpoint
l/ Close at Auto Off
Motor line x
R Actual position
Setpoints and Building states A::Iual rr}ax position
otor line status
V Motor line error
|
I
The NV controller
514 Summer/Winter mode

The Winter and Summer modes roughly correspond to the actual seasons but not always. When in Summer mode, also
called Ventilation mode, the main function of the NV controller is to cool its zone down to the defined temperature
setpoint. When in Winter mode, also called Heating mode, the main function of the NV controller is to maintain good air
quality in the zone while minimizing heating loss from the zone due to opening windows and letting cold air in. If NV
Embedded® is also responsible for heating in the zone, a Heating controller, in collaboration with the NV controller, is
having the task of bringing the temperature in the zone up to the defined setpoint.

The NV controller decides on its Winter/Summer mode according to the diagrams in this figure:

ot

Season logic — Summer to Winter

Season = Summer
JB Outdoor temperature (Tout)
Room temperature (Troom)
37 <+
Ventilation

Setpoint (Vset) 4

Heating
Setpoint (Hset) P

Force Winter

Tout>
Threshold for
Low outdoor
temperature

BD

M
=

Season = Winter
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Season logic — Winter to Summer

Tout <
Threshold for
Low outdoor

Season = Winter .
m Outdoor temperature (Tout) T

Temperature

Room temperature (Troom) x
— 25
(/l /‘) VEntﬂé(lUl’l
o/ Setpoint (Vset)

I‘/\f 7'\.‘ Heating
) Setpoint (Hset)

% Force Winter ‘

Season = Summer

Summer/Winter change

When the zone temperature is below the Winter (heating) setpoint, and the outdoor temperature is below the threshold
for low outdoor temperature the NV controller will switch to/be in Winter mode.

When the zone temperature is above Summer (Ventilation) setpoint and the outdoor temperature is above the threshold
for low outdoor temperature the NV controller will switch to/be in Summer mode.

In the deadband (interval) between the Winter and the Summer setpoints the NV controller will stay in the mode it had,
before entering the deadband area.

If ‘Forced Winter’ is “TRUE” the NV controller will be in Winter mode.

5.1.5 The Temperature setpoint scheme
The NV controller has one baseline Ventilation setpoint, a deadband between the Ventilation and Heating setpoints
and offsets to the Standby and Night setpoints.

Heating setpoint = Ventilation setpoint - deadband

When the NV controller is switching to the Summer mode, the Ventilation setpoint becomes the actual setpoint. When
the NV controller is switching to the Winter mode, the Heating setpoint becomes the actual setpoint.

The deadband and Ventilation offsets are calculated from the Ventilation setpoint. The Heating offsets are calculated
from the Heating setpoint.

If you want to change the Ventilation setpoint you must change the base Ventilation setpoint. The Ventilation setpoint

and the Heating setpoints will be changed respectively. If you only want to change the Heating setpoint you can change
the Deadband between the Ventilation and the Heating setpoints. This figure illustrates this scheme.
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Temperature setpoints —

22 Actual ventilation setpoint (Co2/RH corrections is left out)

e {

Ventilation Setpoint
Ventilation Standby offset

05 ™ Ventilation/Heatingdeadband
- -1

Heating setpoint B U (v SESS — —
215
Actual heating 24 Actual ventilation ~ _ -2
i Stand by setpoint (
setpoint ¥aetpol Ventilation nighty™ =1
offset Heating
Standby
— o ClugHegtng, o - offset — =
20,5 standby setpoint Heating night
20 Actualventilation ) offset
TIgNT setpoint

Critical room temperatue

Used during Summer.

"Winter" if actual room temperature <
Critical room temperature

17 17 Absolut

Temperature setpoint scheme

The Critical room temperature is used to ensure that windows are closed, and Heating is on if the actual temperature in a
zone falls below the critical temperature.

When changing the temperature setpoint from fieldbus or from NVECIoud the NV controller is calculating the difference
between the newly arrived value and the current actual setpoint and then adds this difference to parameter ‘Ventilation
temperature setpoint input x.19.x.150’. When this input parameter change, the current Ventilation setpoint changes and
in turn the current Heating setpoint changes as well.

5.1.5.1 Actual temperature setpoint
The actual temperature setpoint, that is used in all relevant calculations, depends on offset parameters, User offset from
the mobile app, thresholds for low temperatures and the influence of CO2 and humidity levels. The next figure illustrates

how the actual setpoint is calculated.
Setpoint and thresholds

Base: Ventilation temperature setpoint

1.19x.67 Comfort temperature set paint 230e

1.19x.98 Heating temp. setpaint offset, standby 0@

1.19x99 Heating temp. setpoint offset, night 20@

1.19x.81 Ventilation temp. setpoint offset, standby <10

1.19x.82 Ventilation temp. setpoint offset, night 20

1.19x.597 Min. dead band between heating and ventilation 05

1.19x.126 User temperature offset 1.0

1.19x.50 Threshold for low room temperature 17.0

1.19x.51  Threshold for low outdoor temperature 140

119x.70 CO2level 1000 T _ When CO2 > 1000 then -0,5°C pr 100 ppm
1.19x.71 COZinfluence 0.005 _J

1.19x.72 RHthreshold 50 _ @ When %RH > 50 then -0,2°C pr 10 %RH
1.19x.73 RHinfluence 0020

1.19x.68 Min. ventid‘.bon set point 230 &—

Actual temperature setpoint
Actual temperature setpoint calculation

5.1.6 Temperature control ventilation

When in Summer mode the NV controller applies the Temperature control ventilation mode. In this mode the NV
controller opens windows to lower the actual temperature in the zone to the actual temperature setpoint. Windows are
opened in steps when the actual temperature is above the actual temperature setpoint. The frequency of the steps and
the size of each step are demand driven so larger difference between actual temperature and setpoint will result in more
frequent and larger steps than when the difference is smaller.
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High CO2 and humidity levels contribute to lowering the actual temperature setpoint and by that increase the opening of
windows and the air exchange in the zone. That, in turn, reduces the CO2 and humidity levels in the zone. As illustrated
in the figure above, 2 parameters govern the influence of CO2 and humidity levels on the actual temperature setpoint.
‘CO2 level and ‘RH threshold’ - set the levels above which the NV controller will start reducing the temperature setpoint
by the influence of the CO2 and RH.

‘CO2 influence’ and ‘RH influence’ — define the amount of setpoint reduction in relation to the difference between the
‘CO2 level', ‘RH threshold’ and the actual measured levels of CO2 and humidity. When ‘CO2 level’ = 1000 ppm and
‘CO2 influence’ = 0.005 then 100 ppm difference above 1000 ppm, will result in a 0.5° Celsius reduction of the actual
temperature setpoint.

Note that the ‘Min. ventilation setpoint’ parameter limits the actual temperature setpoint reduction to ensure that the
temperature in the zone is never uncomfortably low.

To limit uncomfortable track from cold air coming through opened windows, the NV controller calculates the AER (Air
Exchange Rate) in the zone. AER expresses the number of times per hour, the air in the zone is being changed. Higher
AER means higher air flow through the windows. The volume of the zone and the geometric area of the windows in the
zone, together with wind direction and wind velocity, determine the actual AER for a given windows opening position. A
smaller zone volume with a larger opening area will result in less opening of window to reach the required AER in the
zone. The max. AER parameters limit in this way the current allowed opening position of the windows.

The NV controller can apply 4 different calculation algorithms for the calculations of the current AER, depending on the
location of the windows in the zone.

o Single side ventilation — for zones with windows located on only one side of the zone.

o Cross ventilation — for zones with windows located in different sides of the zone

e Stack ventilation — for zones with windows located in different heights above ground.

o Cross / Stack ventilation for zones with windows located on different sides and different heights.

The NV controller automatically selects the appropriate algorithm, depending on the ‘Orientation’ and the ‘Height above
ground’ parameter values of its Motor groups, but the algorithm can also be set manually if required.

The ‘Orientation’ parameter of the Motor groups must therefore be set during commissioning.
Parameters defining the maximum allowed AER and the maximum allowed opening of windows may limit the opening of

windows to less than the calculated open position, that depends on the actual temperature setpoint alone.
Some of the Motor group parameters defining window max. opening limitations.

Motor group v Reload C
Controller: 10.212.27.25 (ID 1), GPT_WCC-0.25| Remote control

1.3x.28 Comfort maximum position 100
1.3x.29 Comfort safety maximum position 0
1.3x30 Comfort wind maximum position 0
1.3x.31 Comfort open position 15
1.3x43 Comfort open close time 0
1.3x.32 Comfort maximum wind speed 0.0
1.3x50 Maximum position, unoccupied 0
1.3x.51 Maximum position, occupied 100
1.3x.52 Maximum position, secure 50
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NV controller parameters defining the behavior of the NV controller.

0.19x.131
0.19x.198
0.19x.199
0.19x.67
0.19x.98
0.19x.99
0.19x.81
0.19x.82
0.19x.97
0.19x.132
0.19x.133
0.19x.134
0.19x.135
0.19x.136
0.19x.137
0.19x.187
0.19x.188
0.19x.189
0.19x.138
0.19x.139
0.19x.140
0.19x.141
0.19x.142
0.19x.143
0.19x.144
0.19x.145
0.19x.146
0.19x.147
0.19x.190
0.19x.191
0.19x.182
0.19x.193
0.19x.50
0.19x.200
0.19x.201
0.19x.51
0.19x.52
0.19x.53
0.19x.59
0.19x.60
0.19x.61
0.19x.62
0.19x.63

Room volume

AER Calculation

AER Calculation, actual

Base ventilation temperature setpoint

Heating temp. setpoint offset, standby
Heating temp. setpoint offset, night
Ventilation temp. setpoint offset, standby
Ventilation temp. setpoint offset, night
Deadband between ventilation and heating
Max. AER, winter extra

Max. AER, winter

Max. AER, summer extra

Max. AER, summer

Max. AER, summer economy

Max. AER, summer night extra

Max. AER, summer night

AER Temperature reduction reference, winter
AER Temperature reduction, winter

Min. AER, winter

AER Temperature increase reference, winter
AER Temperature increase, winter

AER Temperature reduction reference, summer
AER Temperature reduction, summer

Min. AER, summer

AER Temperature increase reference, summer
AER Temperature increase, summer

AER Temperature reduction reference, summer night
AER Temperature increase reference, summer night
AER max, base actual

AER max. actual
Threshold for low room temperature

High room temperature threshold, offset

High room temperature, hysterese

Threshold for low outdoor temperature

Close hand controlled windows at low room temp.
Occupancy time

Condition for wam outdoor conditions

Mode during "Wam outdoor conditions’
Threshold for high outdoor temp.

Threshold for high apparent outdoor temp.
Hysteresis

30

140

Single sided ventilation
Single sided ventilation
220

0.0

0.0

-1.0

-1.0

1.0

10

High outdoor temp.
Pulse ventilation
280

30,0

1.0



1.19x64 Temperature difference 20

1.19x65 Close manual controlled windows at mode change False
1.19x.1%4 Wam outdoor conditions False
1.19x.66 Enable temperature controlled ventilation True
1.19x.195 Enable low outdoor temp. threshold for ventilation False
1.19x68 Min. ventilation set point, day 210
1.19x.203 Min. ventilation set point, night 18.0
1.19x.69 Max. allowed temperature drop 03
1.19x58 Clear ‘auto. off' when room unoccupied False
1.19x.160 Close at Auto Off True
1.15x.70 CO2level 1000
1.19x.71 CO2influence 0,005
1.19x.72 RH threshold 60
1.19x73 RHinfluence 0.020
1.15x74 Ventilation, RH Kd 0,000
1.19x.75 Proportional gain 0.2000
1.19x.76 Differential gain 0.0500
1.19x.77 Wind reduction set point 20
1.19x.78 Closing gain 10.0
1.19x.79 Ventilation, Temperature Prik Filter tau 03
1.19x.80 Ventilation, RH Prik Fitter tau 1.0
5.1.7 Pulse and Trickle ventilation

When in Winter mode, the NV controller can be configured to combine Pulse and Trickle ventilation or to only utilize one
of these ventilation modes.

51.71 Pulse ventilation
In Pulse ventilation mode the NV controller opens the windows occasionally, for a short period of time, to bring fresh air
into the zone and reduce the CO2 level in it. The frequency of executing pulses is by default demand driven but can also

be combined with or replaced by a Pulse

schedule. NV controller ¥ Reload L Ao
Controller: 10.212.27.26 (ID 3), GPT_WCC-0.26 Remote control Log file
Demand driven pulse ventilation _
Id Parameter name Value Unit
Control strategy
When Pulse ventilation is enabled
Id Parameter name 1
e |f the actual CO2 level in the zone exceeds 1.19x.85 Pulse ventilation, enable True
the ‘Pulse vent. CO2 threshold’ a pulse will 1.19x.83  Pulse vent_/ventilate, CO2 threshold 1200
be performed. 119x84 Pulse vent /vertilate, RH threshold 70
e  The duration of the pulse and the interval 1.19x.86  Pulse ventilation, min. duration 30
between pulses depend on the difference 1.19x.87 Pulse ventilation, max. duration 180
between the threshold and actual CO2, RH 1.19x.88 Pulse ventiation, min. Interval between 10
and temperature values. 1.19x.89  Max. interval between two pulses 60
e  The maximum and minimum duration of 1.19x90 Pulse ventilation, temperature influence 02
pulse and interval between pulses are 1.19x.183 Pulse vent., threshold for low room temperature 20
limited by the max. and min. duration and 19006 170 Taalds commtilatinm mmabklaad Cadnn

interval parameters.

e Pulses will not be performed if the actual temperature in the zone is below the threshold for low room temperature.

e  The maximum opening of the windows during a pulse is limited by the current max. opening of the Motor group the
windows belong to.

e The actual interval between pulses, duration of a pulse and the window opening position during a pulse are
determined by factors including the difference between the actual CO2 level and the CO2 threshold, the actual
temperature in the zone, the actual relative humidity in the zone, the actual outdoor temperature, the actual wind
speed and direction and the max. allowed AER.
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Pulse schedule

Use the Pulse schedule menu to enforce pulse execution at =
determined times. Pulse schadule ERer: [View ol detale B0
You can define an individual schedule for each zone by using Controller: 10.212.27.27 (AOnet 1), NVEPanel2_ Remote control Logfle
the schedule’s instance number — 1 to 10 — corresponding to the Id Parameter name Vae Unt  Order
instance number of the NV controller, controlling the specific 1.230.16 Debug i False 16 |
zone. Schedule instance 1 corresponds to NV controller 1 and
so on. ) ) )
Id Parameter name n
1.23x.16 Pulse 1time 08-16 :30, Work Days, Winter, Automatic, 4 min.
. . 1.23x.18 Pulse 2time 07-17 :20, AliDays. SummerWinter, Allways, 5 min
For egch of the.12 pulse deflpltlops gvallaple for each zone, you 23550 {Pilss 3 tme 04:00, AlDays, SummerWirter. None. 5 min
can either specify one specific daily time, like 13:17, or you can 123x22 Puse 4time 06:00, AlDays, SummerWinter, None, 5 min
specify that the pulse will be executed every hour, at a specific 1.23x.24 Puise Stime 08:00. AlDays, SummerWinter. None. 5min
minute, starting and ending at specific hours in the day, like SN 10:00. AlDaya, SummerWirker. Automatic, 5 min
f 7:00 to 17:00 at the 15 minut fthe h 123x.28 Pulse 7time 12:00, AllDays, SummerWinter, None, 5 min
rom 7: o . a € minute o e hour.. 1.23x.30 Puise 8time 14:00, AllDays. SummerWinter, None, 5 min.
1.23x.32 Pulse Stime 16:00. AliDays. SummerWinter, None, 5 min
123x.34 Pulse 10time 18:00. AllDays. SummerWinter, None, 5 min
1.23x36 Puse 11time 20.00. AllDays, SummerWinter. None, 5 min
1.23x.38 Pulse 12time 22:00, AllDays. SummerWinter, None, 5 min.
You have the following options when scheduling a pulse at a L LL | |

specific time of the day:

00 v 00 v AlDays ~ | SummerWin * | None vi§ v

=

e Time of day to execute the pulse 00 vloo v
o  Whether the pulse will be executed every day, only weekdays, only on weekend days or not AlDays -
at all (No).

o  Whether the pulse is executed in Summer mode, Winter mode or in both modes.

SummerWinter

e Whether the pulse is always executed, only executed if the CO2 level is above the defined
threshold (Automatic) or not executed at all (None).

e  The duration of the pulse in minutes. 5
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To schedule an hourly pulse, first select the ‘every hour’
symbol at the end of the 24 hours drop down menu,

04 ~|00 v AlDays ~  SummerWin ~  None v|5
00
01
02
03
04
05
06
07
08
09
Save 10 Cancel
11
12
13
then specify:
Hour of the day to start, hour of the day to end, hourly 07 v -17 v * ~ 15 v AlDays  SummerWin v None v 5

minute to execute the pulse.

5.1.7.2 Trickle ventilation
In Trickle ventilation mode the NV controller keeps the windows slightly opened if the CO2 level in a zone is higher than
the defined CO2 threshold level and the actual temperature in the zone is above the defined critical low level.

Control strategy

* If demand driven pulse is enabled - pulses are performed as usual.
* Pulse opening command position = MAX value of (‘Pulse ventilation” or ‘Trickle ventilation’).
* Pulse closing command position = trickle ventilation position if position > 0 %.

NV controller v Reload [ Auto
« If Trickle is enabled - Trickle ventilation starts
before’ have been executed, but CO2 level was 4 Parameter name Value Unit
not reduced to below the ‘Pulse vent. / ventilate,
CO2 threshold” AND ‘actual CO2 level’ is over
the threshold for ‘Trickle vent., CO2 for min.’
ventilation. Id Parameter name 1
1.19x.182 Trickle vent., number of pulses without reduction 0
« If ‘Demand driven pulse ventilation’ is disabled 1.19x.178 Trickle ventilation enabled True
OR the ‘Numbers of pulses before trickle’ = 0 1.19%.179 Trickle ventiation, number of pulses before 5
then trickle start§ if CO2 level is over t.he 1.19x.180 Trickle vent.. CO2 for min. 200
threshold for ‘Trickle vent., CO2 for min. . 119x.181 Trickle vert., CO2for max. 2000
1.19x.184 Trickle vent., threshold for low room temperature 210
* Trickle ventilation will not start if the indoor 1100 81 Vorddota Buad dorsbinn 2nn

temperature is below the ‘Trickle vent. Threshold
for low room temperature’.
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* When Trickle ventilation is active the windows opening is
between 0% and the ‘Max. opening during Trickle ventilation’
position of the Motor group the windows belong to. The actual
opening corresponds to the percentage of the actual CO2
level as calculated between the ‘Trickle vent., CO2 level for
min.” and the ‘Trickle vent. CO2 level for max.’.

Note that different Motor groups can have different ‘Max.
opening during Trickle ventilation’ positions and may result in
windows in the same zone opening to different positions
during Trickle ventilation.

5.2 The Building schedule

Motor group v Reload OAa
Controller: 10.212.27.36 (ID 1), NVEPanel2_WC| Remote control L
id Parameter name 1
1.3x.33  Retransmit time 300
1.3x53 Window wind and rain safety limit 5.0
1.3x.54 Window opening gain 1.0
1.3x.55 Window closing gain 1.0
1.3x.56  Window maximum position Rain 0
1.3x.57 Window maximum position Safety 0
1.3x.85 Max. position during Trickle Ventilation 20

The Building schedule of the NV Embedded® (NVE) is used to set the NV controllers of a panel, in different states called
‘Building states’. The set of parameters, associated with these different states, decide the way the NV Controllers control
the indoor climate of the zones. For example, utilizing a lower temperature setpoint during night-time can be achieved by
setting the building to the “Unoccupied” state in the evening. The building can be set back to “Occupied” state in the

morning, raising the temperature setpoint and preparing the building to day-time activities.

Note that a Building schedule is running on a panel and can be used by the NV controllers running on it. In a small
system the one panel may control the entire physical building but, in most cases, the physical building includes more
than one panel, each with its own Building schedule. To run the same schedule through the entire physical building you
can either set equal Building schedules on each panel in the system or set a schedule on one panel and distribute its
Building state to the other panels through the AOnet mechanism.

Building states are event driven meaning that a Building stays in a specific state until an event changes it into another
state. Changing state event can originate from different sources, the Schedule is only one of them. Other sources are
Local Inputs and fieldbus objects. The current Building state depends on safety and comfort priorities as well as the

possibility of a NV controller not to use the Building state at all.

5.21 Setting up a schedule

In the ‘Building schedule’ menu you can define 8 events for each day of the week. You must define an event at 00:00 for

a day you would like to define Schedule events for.

Building schedule v Reload [ Auto Fiter:
Controller: 10.212.27.22 (ID 2). NVEPanel2_WC| Remote control Log file Upload to ‘Fimware’ folder
] Parameter name Value Unit Oraer
126017 Featureislicensed  True 17
Id Parameter name Mon Tue Wed Thu Fri Sat Sun
1.26x.16 Event 1 00:00, OccupiedNight  00:00, None  00:00, OccupiedNight 00:00, OccupiedNight  00:00, OccupiedNight  00:00, OccupiedNight  00:00, OccupiedNight
1.26x.17 Event 2 07.00. Occupied 00:00. OccupiedMight  00:00, OccupiedNight  00:00. OccupiedNight 00:00. OccupiedNight  00:00. OccupiedNight
1.26x.18 Event 3 17:00, Secure OccupiedNight  00:00, OccupiedNight  00:00. OccupiedMight  00:00, OccupiedNight
12619 Evert 4 22:00, Occupiedhight | |00 ~ |00 ~Secure  ~|  geipiedhight  00-00, OccupiedNight  00:00, OccupiedNight  00-00, OceupiedNight
1.26x.20 Event5 00:00. None Occupied ) OccupiedNight 00:00, OccupiedNight 00:00, OccupiedMight  00:00, OccupiedNight
1.26x.21 Event6 00:00, None Unocccupied OccupiedNight  00:00, OccupiedNight 00:00, OccupiedNight  00:00, OccupiedNight
1.26x22 Event7 00:00, None gzarelele ht OccupiedNight  00:00, OccupiedNight  00:00, OccupiedNight  00:00, OccupiedNight
126x23 Evert 8 00:00, None o upie%Nit OccupiedNight  00:00, OccupiedNight  00:00, OccupiedNight 00-00, OccupiedNight
Select the time for the event.

SecureNiil'rt

Select the state to be triggered. 3 security level states — ‘Occupied’, ‘Unoccupied’, ‘Secure’ are available and 3
combinations of a security level combined with the ‘Night’ temperature offset. The combination of ‘UnoccupiedNight’ for
example allows you to implement an effective night cooling during the summer period.
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5.2.2 Using a schedule event
In the NV controller>All menu set the ‘Building mode out calculation’ to select the priority of the source of events. The
result of the priority calculation will show in the ‘Building mode, out’ parameter.

NV controller v|| Rebad | [OAto
Controller: 10.212.27.22 (ID 2), NVEPanel2_WC| Remote cortrol | | Logfie | | Upbad | [ to Fimware'foider
- Parameter name Ve QE Building mode out calculation X
1.19.0.17 Retransmit time 1
1.19.0.18 Data OKtimeout 0 - "
115019 Fast wind speed an Configures how the resulting building mode output is calculated.
1.19.020 Slow wind speed 0.0
1.19.0.21 Raining False
1.15.0.22 Building mode, in Occupied
1.15.0.23 Building secure, in False
1.19.0.38 Building mode from scheduler Occupied
1.19.0.39 Building night from scheduler True
1.15.0.37 Building mode out calculation Only input
1.19.0.24 Building mode, out
1.19.0.25 Building emor False %
1.18.0.26 Buiding mech vent Fase | [\
1.15.0.27 Building heating demand False
1.15.0.25 Temperature received from WSK-Link™ via AOnet 319 X
1.19.0.30 Use WSK-Link™ AOnet outdoor temp. in zones 2.4 | Buiding mode out

1.19.0.32 Function inputs

1.15.0.33 AOnet function inputs

1.19.0.34 Use ADnet function input True
1.19.0.35 Send function input to AOnet

1.19.0.36 Function inputs sum

1.15.028 Feature is licensed True 23
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For each NV controller decide if it must, or not, use the ‘Building states’ and ‘Building night’ parameters.

NV controller v Reload L] Auto

Controller: 10.212.27 21D 2). NVEPanel2_WC Remote control Log file

I D mrmmn s o= = Vil s I le=i

<

Id Parameter name 1 2
1.19x.152 Heating standby offset inp.t L\‘} -1.0
1.19x.153 Heating night offset input -20
1.19x.154 Cooling standby offset input -1.0
1.19x.155 Cooling night offset input 20
1.19x.151 Heating / cooling deadband input 1.0
1.19x.35 Presence detection False
1.19x.36 Disable automatic, BACnet False
1.19x.166 Disable automatic, Feldbus False
1.19x.167 Disable automatic, Modbus TCP False
1.15x.37 Force winter, BACnet False
1.19x.168 Force winter, fieldbus False
1.19x.169 Force winter, Modbus TCP False
1.19x.38 Ventilate False
1.15x.39 Comfort level Plus
1.19x.163 Local inputs

1.19x.176 Use building "Function inputs sum’ True
1.19x.177 Use building states True
1.19x.185 Use Building night True
4 4Q.. AR Nhad e 2a. . L W RNEET [T S——— P

5.3 The SUN controller

The NV Embedded® logic for controlling solar shading in a building is implemented in the SUN controller software
module.

The Sun shading controller can be used for comfort control of sun shading. The controller will drive the shading
equipment (curtains, owing, blinds) down when the actual illumination is higher than a threshold value and it will drive the
shading equipment up when the actual illumination is lower than a threshold value.

Lux threshold values can be assigned to individual Motor groups allowing flexibility in controlling different facades or
different parts of a fagade.

The controller can be configured to react in different modes depending on Building states.

Safety positions for low outdoor temperature and high wind speed can be defined.
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5.3.1 Controller construction

To control shading, the SUN controller must receive input data from the physical world, and it can output information on
its status and the status of the actuators associated with it. The control of shading can be adjusted to fit requirements of
the users of the building, by manipulating a list of parameters. This figure illustrates the construction of the SUN
controller.

Source Sun controller 1 Destination

KNX

B2|747 Sun_controller_1_status_out
Parameters

Al 173. Status_sun_controller_1
Allumination N S - BACnet
KNX lllumination
device NV Controller

82]736 Sun_controller_1_actual_illumination_in )
> Temperature hysteresis

BACnhet AV 188. Actual_illumination_sun_t

Motor group X |
Motor line 1
Parameters
— — N Parameters
. Illumination level down EZ[71 ML_S1_X1_Actual_position
; , ——| 0-10v/0-100.000 Lux > Ilumination level up . Lo 53|72 ML_S1.X1_Actual_max_pasition

Illum!nat!un down, thrashnl.d time Step size open 53|73 MLS1X1_Motor_status KNX

V llumination up, threshold time Step size close 52|74 MIL_S1.X1_Motor_error
Enable low temperature safety B275  ML_S1.X1_Motor_closed
Low temperature 82{710 ML_S1.X1_Blind_actual _slat_position

Slate position
Down occupied
Down secure
Down unoccupied

Mode, secure

Mode, unoccupied

Al1. Adtual_position_motor_lwg_S1_X1
Al 11. Actual_max_position_motdx line_§1_X1
11, §rror

2511 uaas motr tne 51 %1 BACnet
AQO 21. Max_position_motor_line_S1 Bl 1. Csed_motor_line_S1_X1
AV 31 Hand_relative_position_motor_line\g1_X1 BJ|68 ML_S1.X1_Hand_absolute_position Al 163 |Blind_actual_slat_posigén_motor_line_S1_X1
B|70  ML_S1X1_Auto_position
BJ66 ML_S1X1 Close
B3]723 ML_S1_X1_hand_timeout_in
X1 B3|697 ML_S1_X1_Blind_slat_position

B3|67 ML_S1.X1 Max_position_input

AO 31. Auto_position_motor_line_S1_X1
BO 1. Close_motor_line_S1_X1

JAV 176. Hand_timer_motor_line_S1_X1
JAO 61. Blind_slat_position_motor_lin

15-07-2024 1

The SUN controller

5.3.2 Inputs and Outputs

The SUN controller must receive the current illumination level to control shading. The data can be received from fieldbus
or from a 0-10V / 0 — 100000 Lux sensor. The sensor must be connected to the S1X3 or S1X4 Input terminals of the
WxC 3xx P panel.

When configuring the S1X3.1 Input to receive the Lux signal, Input S1X3.2 is automatically configured to receive a Lux
signal, and vice versa. You can use S1X3.2 to receive a signal from another Lux sensor but you can’t use the Input to
other types of signals. This is also true for terminal S1X4. The Input terminals on S3 can’t receive the Lux signal.

We have tested the Input with the Thies Clima Brightness Transmitter type 7.1414.10.061 and recommend using this
sensor in NVE blinds control.

Configure the ‘Sensor type’ to “0-10V 100kLx” and
Local input v Reload 0 Auto associate the Input with the Sun controller(s) that

Cortroller- 10.212.27 72 (AOnet 4), GPT_WCC{ Remowconvo  Logfie 1 ©XPects the Lux value.

Id Parameter name [S51X10.... [S1%3.1]
16x.16 Input type Binary Binary
16x.56 Sensortype Switch | 0-10V 100kLx
16x.42 Enable input True True
16x.46 Control motor lines

16x.28 Control motor groups 1,23 ..

1.6x.29 Active function on controlled motors Safety
16x.38 Inactive function on controlled motors -

16x.51 Useinput in NV controller ‘all

1.6x.43 Control NV controllers

1.6x.57 Sensor value 120,00
1.6x.58 Control sun controllers 1

The controller outputs its position control commands to the Motor Groups associated with it and it outputs its status to
fieldbus objects. The Motor Groups apply limiting parameters to the commands and send them on to the Motor lines
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associated with them, and to fieldbus objects to be used in case fieldbus sun shading actuators are used, instead of the
panel’s own Motor lines.

5.3.3 Parameters

Most of the parameters governing the behavior of the SUN shading, are implemented in the Motor Group object, to allow
for flexibility of control withing one SUN controller. Other parameters like Up/Down running times and Louvre Step size
are implemented in the Motor Line objects.

SUN controller parameters = =

Controfler: 10.212.27.219 (ID AOnet 20 CAN 1),

Id Parameter name

Value Unit
1.25.0.16 Debug True
1.25.0.17 Licensed features 3 Unknoy
‘ Id Parameter name 1
The ‘NV Controller’ associates the SUN controller to a NV controller to share | 112517 Enabled True Fals
its weather and Building states. 1.25x.16  lumination 3.287
1.25x.18 NV Controller 1
1.25x.19 Auto. Off False
1.25x.20 Use zone occupancy False
1.25x.21 Temp. hysteresis 1.0
1.25x.22 Reposition time 20
Motor group parameters
Mator group v Reload [ Auto
Controller: 10.212.27.219 (ID ADnet 20 CAN 1), | Remote control Log file
The maximum wind speed is defined in the
Motor Group ‘Comfort maximum wind speed’ .
parameter and the shades will run to the Id Parameter name 1
‘Comfort safety maximum position’ of the Motor b | Ce T Auto
Sr?updwhen.the wm_d :peed sxceeds the 13x88 S — Up
efined maximum wind speed. 13x102 S illumination level, d 28,000
1.3x.103 Suncreen, ilumination level, up 20.000
13x.99 Sunscreen, level, night, on 100

1.3x.100 Sunscreen, level, night, off 150

1.3x.101 Sunscreen, llumination up, threshold time 900
1.3x.105 Sunscreen, illumination down, threshold time 180
13x.91 Sunscreen, shade for privacy False
1.3x.92 Suncreen, slat pos., down, occupied 5
1.3x.93  Suncreen, slat pos., down, secure 25
13x.94 Suncreen, slat pos., down, unoccupied 0
13x.96 Sunscreen mode, occupied Auto
1.3x.97 Sunscreen mode, secure Down then hand
1.3x.98 Sunscreen mode, unoccupied Down then hand
13x590 Sunscreen, enable low. temp. safety False
1.3x.106 True

Send posttion when entering Auto

“m ma " an
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Motor line parameters

The ‘Motor configuration’ must be either “Blinds,
WSA380” or “Blinds” for the Motor line to be
controlled as a blinds actuator and not a window
actuator.

‘...Startup time’ is the time it takes the blinds
actuator to start moving the blinds. It is
particularly important when you implement
louvre control as louvre step durations are, in
most cases, very short.

When ‘Step size ..’ = 0, the “Step” command will
be interpreted as “Stop”. This setting should be
used when controlling Screens, for example.

5.4 The Heating controller

Mator line

Controller: 10.212.27.219 (ID AOnet 20 CAN 1),

v Reload

Remote control

] Aute
Lo

Select motor line for

motor parameters:

Id

14x.17
1.4x.60
1.4x.19
14x.20
1466
14x.159
1.4x.144
1.4x.158
14x131
1.4x.160
1.4x.134
1.4x.157
1.4x.161
14x.162
1.4x.21
14x.147
1.4x.148
1.4x.150
1.4x.133

-m

Parameter name

Expected no. of motors

No. of found motors

Motor configuration

Discover motors

Stroke time

Startup time

Extended full stroke, close

Extended full stroke, open

Louvre time

Louvre, startup time

Louvre position after manual operation
Reverse louvre position

Always adjust louvre after ‘'over open’
Do not rerun louvre down

Motor group

Step size open

Step size close

Hand louvre position

Actual louvre position

~ Reload Motor

51X1

Blinds. WSA380

13

True
False
True

15
15

The NV Embedded® logic for controlling heating in a zone in a building is implemented in the Heating controller software

module.

The Heating controller can control heating sources in the zone through actuators connected locally on the panel or
through fieldbus objects. The controller receives temperature sensor data and temperature setpoints from the NV

controller with the same instance number.

Heating controller parameters

The ‘Heating off threshold’ defines the average windows opening position
in the zone, over which the heating in the zone will be closed, to save

energy.

The ‘PWM time base’ specifies Pulse width Modulation time base for the
fieldbus binary heating output objects. When this parameter = 0, the
Heating valve value will be either 100% or 0% and the outputs become

simple On/Off outputs.

There are no Motor group or motor line parameters specific to the heating
controller. But the Max opening limiting parameters of Motor groups
associated with a Heating controller must be considered carefully. In
general, you do not want to limit the opening of a radiator valve when it
rains or when the wind speed exceeds, say, 8 m/s.
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Heating controller

~ R
Controller: 10.212.27.104 (ID AQOnet 4 CAN 1), V. Rema

Id Parameter name

1.21x.19 Heating controller
1.21x.16 Heating ovemide, BACnet
1.21x.24 Heating ovenide, Fieldbus
1.21x.25 Heating ovemide, Modbus TCP
1.21x.17 Heating valve value
1.21x.18 Heating valve

1.21x.26 Heating off threshold
1.21x.20 Proportional gain (Kp)
1.21x.21 Integration gain (Ki)
1.21x.22 PWM time base

1.21x.23 Heating transmit threshold

1

True
False
False
False

0

False

100
0,5000 |
0.0100 |

0

1



5.5 The Cooling controller

The NV Embedded® logic for controlling mechanical cooling in a zone in a building is implemented in the Cooling
controller software module.

The Cooling controller can control cooling sources in the zone through actuators connected locally on the Motor lines of
the panel, or through fieldbus objects. The controller receives temperature sensor data and the ventilation (cooling)
temperature setpoints from the NV controller with the same instance number.

Cooling controller parameters

The ‘Cooling off threshold’ defines the average windows opening Cooling controller 7 Reload
position in the zone, in which the cooling in the zone will be closed, to

Controller: 10.212.27.29 (ADnet 3), GPT_WSC3 Remote control
save energy.

The ‘PWM time base’ specifies Pulse width Modulation time base for

future implementation of binary cooling outputs. When this parameter = || 4 Parameter name m
0, the cooling valve value will be either 100% or 0% and the binary 1.23x.13 Cooling control True
output will become a simple On/Off output. If you want to modulate the —_ 0
control of the cooling valve you must set the ‘PWM time base’ — i
) . 129x.26 Cooling off threshold 100

parameter larger than 0. If you need a PWM regulation of Motor lines . .
f he ‘PWM' fthe M i th th 1.29x.20 Proportional gain (Kp) 0.5000
you must configure the parameter of the Motor lines with the 129x21  Integration gain (K) 0.0100
required time base. 1.29x.27 Max. integrator value 0.5
129x.22 PWM time base 0
The ‘Cooling transmit threshold’ defines the required change of value, S — R !
before the controller is sending new command to the cooling actuator. LT (S A—  Folvc
1.29x.31 Only cooling during night cooling False
129x.28 Safety output value 50
There are no Motor group or motor line parameters specific to the 1.29x.29 Value motion hour of the day 12

cooling controller. However, the Max opening limiting parameters of
Motor groups associated with a Cooling controller must be considered carefully. In general, you do not want to limit the
opening of a cooling valve when it rains or when the wind speed exceeds, say, 8 m/s.

The fieldbus objects of the Motor group and Motor line, associated with the Cooling Controllers, are used to send the
open/close commands to fieldbus cooling actuators.

5.6 The Mech. Vent. controller

The Mechanical Ventilation (MV) controller is designed to control mechanical ventilation sources to assist the Natural
Ventilation (NV) system, when the NV capacity is not sufficient to achieve the required indoor climate quality.

The MV controller is associated with a NV controller by sharing the same instance number. MV controller receives
sensor data and basic setpoints from the NV controller.

The MV controller outputs a 0-100% signal and an On/Off signal. The signals are sent to an analogue 0-10V physical
Output and a physical potential free digital output on the WWS 100 sensor of the controlled zone. These Outputs can, for
example, be used to control a VAV damper or an exhaust ventilator located in the zone. The signals are also sent to
fieldbus objects of the Motor group associated with the MV controller to be used with fieldbus controlled mechanical
ventilation actuators.

Mech. Vent. controller parameters
Mech. vent. controller . Reload C

Controller: 10.212.27.219 (ID AOnet 20 CAN 1), Remote control

Id Parametername  Value Unit

Id Parameter name 1
1.20x.21 Mech. vent. control Tue F
1.20x.47 Mech. vent. type Assisting fan
AW e T Masds comemd sl by i Calma=
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The 'Temperature offset for start’ is used to start the Mech. Vent. later than the NV. A larger offset will result in the MV
starting later, giving the NV more time to, alone,

reach the required air quality. 1.20x.18 Mech. vent. value 100
The ‘CO2 and RH level for start’ and ‘level for full Sl M -
output’ define how much, in %, of the MV to use, in ] Rl A— Uﬂlmtfur - 0.0
relation to the start and full output levels. These 1.20x.23 Temperature gain 0.0
parameters are, in most cases, actually controlling 1.20x.24 CO2level for start 1000
the MV when windows are forced closed, for example | 1.20x.25 CO2 level for full output 1000
in Winter mode where windows only open for pulse 1.20x.26 RH level start 100
ventilation once in a while. 1.20x.27 RH level full output 100

6. Integration with BMS

In buildings that already have a BMS system, NVE can be integrated with it, to achieve overall optimal indoor climate.
NVE can be integrated with a BMS system through the fieldbus protocols NVE supports. As of now NVE supports the
KNX, BACnet IP, BACnet MSTP, Modbus TCP and Modbus RTU protocols.

Different levels of integration are possible, depending on the hardware and data the BMS system maintains. To take full
advantage of the NVE system we recommend that the BMS supply NVE with setpoints and schedules of Building modes
and Comfort/Standby/Night but leave the actual control of windows to the NVE s highly specialized algorithms.

6.1 Hardware example

The following figure illustrates the hardware of an integrated system where room sensors and the weather station belong
to the BMS system while the heating, windows and solar shading actuators belong to and controlled by NVE. The BMS
delivers the data from their hardware to NVE through the BACnet field bus system.

Building Management Weather station
System (BMS)

BACnet

{ l

Sensor Sensor

Panel

Heating window actuator Solar shading Solar shading Window actuator Heating

Room 1 Room 2

Integration with BMS — Hardware

Note that other levels of integration, with, for example, the room sensors belonging to the NVE systems or both room
sensors and weather station belonging to the NVE system, are possible.

The NV controller, that implements the NV logic, has parameters to regulate its operation but it needs input signals from
the surroundings and it outputs information on its status and modes of operation.
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6.2 Integration through KNX

The following figure show the KNX group objects to use for the input signals and output status. The figure shows the
objects for NV controller instance 1 and Motor line instance 1.

Source Destination

NV controller 1

Indoor sensor values

B2|416 NV_controller_1_temperature_out

| 316: NV_controller_1 re_in -
uf}zzs NV_controller 1.CO2.in T P Parameters £Z[426 NV_controller 1.CO2_out
b N — —— - |
B2|336 NV_controller_1_relative_humidity_in Hgg :x,con:ro:I\er,l,vemllamtn,status,out
| controller_1_erfor_ou

BZ[687 NV_controller_1_actual_temperature_setpoint_out
#3609 NV_controller_1_occupancy_out

=
zZ
x
o
o)
= Weather data 83]476 NV_controller_1_comfort_status_out 2
z t o
3 BZ|306 NV_controller_1_wind_speed_filtered_in w
I

3 52677 NV_controller_1_outdoor_temperature_in Motor group x g
g. m2]232 Data_connection_1 3
@ q )
Setpoints and Building states Motor line 1 ™
@
857|346 NV_controller_1_base_temperature_setpoint_in E371 ML_S1.X1_Actual_position 2
52]566 NV_controller__comort_in 2|72 MLS1.X1_ Actual ma_position S

#|576 NV_controller_1_night_in B2|73  ML_ST_X1_Motor_status

m2[526 NV_controller_1_presence_detection_in 52|74 MLS101 Motor error

W) 295 NV_Building_mode_in | I:|75 ML_51_X1_Motor_closed

523|546 NV_controller_1_force_winter_in

B2]536 NV_controller_1_disable_automatic_control_in |
m2|376 NV_controller_1_heating_night_offset_in

®2]67 ML_S1_X1_Max_position_input
B7|68 ML_S1.X1_Hand_absolute_position
B2]70 ML_S1 X1 Auto_position
B2]66 ML_S1_X1_Close

532|723 ML_S1_X1_hand_timeout_in

6.3 Integration through BACnet

The following figure shows the BACnet objects to use for the input signals and output status. The figure shows the
objects for NV controller instance 1 and Motor line instance 1. Note in BACnet, data types are named from the bus point
of view while this text, in general uses the panel point of view. Thus the ‘Ventilation status’ that the controller outputs,
can be read from the BACnet Analog Input NV_Ventilation_status_x object.

Source Destination

NV controller 1

Indoor sensor values Alfg6. NV_Ventilation_status_1
\ Alf153. Actual_temperature_setpoint_NV_con

AV 66. Temperature_NV_controller_1
BIf75. NV_Error_status_1

AV 76. CO2_NV_controller_1 Pa rameters .
AV 86. Relative_humidity_NV_controller a5 CO2_in NV _controller_1

Alf36. Temperature_in_NV_controller_1

BI }5. Occupancy_in_NV_controller_1
Weather data Alf153. Actual temperature_setpoint_offs

NV_controller_1

AV 96. Outdoor_temperature_in_NV_controller_1
AV 56, Wind_speed_filtered_NV_controller] '
BV 1. Connection_1 (configured as “S?'

Motor group x

Setpoints and Building states Motor line 1

BO 51. NV_Comfort_1 Al[1. Actual_position_motor_line Y
BO 61. NV_Night_1 Al[11. Actual_max_position_motor_lihe_S1_X1
AV 106. NV_base_temperature_setpoint_NV\contraller_1 BI[11. Error_motor_line_S1_X1

BO 11. NV_Presence_detection_1 BS|11. Status_motor_line_S1_X1
AV 45. Building_mode BIfl. Closed_motor_line_51_X1
AV 136. NV_heating_night_offset_1 T

19]|0J)U02 J8UDYg € woly Indino
Je|jouoo Jeunyg e o} induj

BO 31. NV_Forced_winter_1

BO 21. NV_Disable_automatic_1
AO 21. Max_position_motor_line_S1_X1

AV 31 Hand_relative_position_motor_line_S §

AO 31. Auto_position_motor_line_S1_X1
BO 1. Close_motor_line_S1_X1
AV 176. Hand_timer_motor_line_S1_X1
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6.4

Source of input to the NV controller
You must configure the NV controller to tell it what source of the input signals to use.

Indoor sensor input —

You must indicate that a sensor is present for
the NV Controller to use the input form the
WWS 100, which is physically connected on
the panel and associated with the NV
controller. Otherwise, the NV controller will use
input from the fieldbus, if available.

Weather data —

Selecting “Local” means that the NV controller
will use the physical signals on its panel (the
panel, the NV controller is running on) but
signals coming from other panels through
AOnet are also considered as “Local” signals.
Signals coming from the fieldbus are used
when “Local” is not selected.

Local Inputs —

You associate ‘Local Inputs’ with NV controllers
in the ‘Local input’ menu.

You can select to use ‘Building function inputs
sum’, ‘Building’ night and ‘Building states’ in the
NV controller. The ‘Building’ signals are
originated from the ‘Local inputs’, the ‘Building
schedular’ and AOnet.

Building functions and states are used, when
they are present.
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NV controller v Reload [

Controller: 10.212.27.36 (ID [} NVEPanel2_WC Remote control

] Parameter name 1
1.19x.17  Wind speed, slow 00
1.19x.18  Outdoor temperature 319
1.19x.19 Raining False
1.19x46 Room active True |
1.19x.47  Window control True
1.19x.48 Light False
1.19x.55 Temperature sensor True

118+« 178 Galdbi i s ddane bamnaesh ms

1.19x.117 Use local wind speed True
1.19x.118 Use local outdoor temperature True
1.19x.119 Use local safety True
1.19x.176 Use building Function inputs sum” True
1.15x.177 Use building states True
1.15x.185 Use Building night True




7. APENDIX A

7.1 Definitions of terms

CompactSmoke™ panel

Cooling controller
Heating Controller
Mech. vent. Controller

Motor controller

Motor group

Motor line

NVECIloud

NV Controller

NVE Dongle

Sun shading controller

A physical device, to which the window actuators, weather station and WWS 100
sensors are connected. The NVE software is also running on this device.

A software object for controlling cooling actuators
A software object for controlling heating actuators.
A software object for controlling mechanical ventilation.

A physical device, to which the window actuators, weather station and WWS 100
sensors are connected. Either a Motor controller type WCC 3x0 P, a
CompactSmoke™ panel type WSC 3x0 P or a FlexiSmoke™ panel type WSC
5xx. The NVE software is also running on this device.

A group of one or more MotorLines that you intend to control together. For
example, you may want to control fagade and skylight windows in a zone in two
separate Motor Groups

An output to physically run window actuators. You can connect more than one
actuator to a single MotorLine and can therefor run more than one window from
one MotorLine but if a single window requires more than one actuator to run, we
strongly recommend that you use one MotorLine to run a single window.

A Cloud solution provided by WindowMaster enabling system administration
from the Cloud and the use of a mobile app.

A software object to control the indoors climate in a zone. The NV Controller
receives sensor information and controls windows, heating, and mechanical
ventilation to maintain the desired indoor climate in the zone.

A USB stick, which includes the license key for the NV Embedded® software, as
well as the cloud ID to be used by the Motor controller, when connecting to
NVECIoud.

A physical device, to which the window actuators, weather station and WWS 100
sensors are connected. Either a Motor controller type WCC 3x0 P, a
CompactSmoke™ panel type WSC 3x0 P or a FlexiSmoke™ panel type WSC
5xx. The NVE software is also running on this device.

A software object for controlling sun shading actuators.

An area in a building that a NV Controller controls. A zone in most cases
corresponds to a room — an office, a classroom — in the building. In some cases,
one large space in a building, such as an atrium or an open plan office, can be
divided into 2 zones.
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8. Appendix B

The file 'Project xxxx, NVE - Technical System Description xxxxxx.xlsm’ available from www.windowmaster.com under
“NV Embedded”, is a tool designed to assist the Project Manager with preparing and documenting relevant information
regarding installation and commissioning of a NV Embedded system. Most of the relevant data can and should be
inserted off-site while doing the detailed projecting of the system. A small part of the data will only be available during the

commissioning of the system.

The following extract from the file demonstrate its use to describe the example project used in this document.

8.1 Building view spreadsheet —
The Building view indicates the division of the building into zones and registers the different controllers employed in each

of them

) Indoor
o . Mech. Sun Heat& sensor 5 . Room Room Room
H g Name of zone NV Heating | oo on | sha ding | Smoke o Special functions width depth height Volume
= source
Zone no.
1 1 1 Zone 1 1 WWS 100 2 2 3 12
101 2 Zone 2 1 WWS 100 3 4 3 36
1 1 3 Zone 3 1 WWS 100 4 6 3 72
1 1 4 Zone 4 1 WWS 100 5 8 3 120

8.2 Motor controllers / CompactSmoke™ / FlexiSmoke™ panels

spreadsheet —

The Motor controllers/CompactSmoke ™ panels spreadsheet includes a list of all Motor controllers, CompactSmoke ™
and FlexiSmoke panels in the system. The list is being used to automatically create an individual sheet for each Motor
controller, CompactSmoke™ and FlexiSmoke™ panels to include detailed configuration information.

Create WxC
Outdoor
Sends to forgein BACnet | Weather temp.

MotorController name IP AONet ID AONet IP Instance station | connected
|WxC1 10.0.0.1 1 1001| WLA 340 vV
WxC2 10.0.0.2 2 1002
WxC3 10.0.0.3 3 1003
WxC4 10.0.0.4 4 1004

The spreadsheet also gives the possibility to create a default list of BACnet objects that in most integrated system will be
used by the BMS, in case the BMS is using BACnet.

Create Default BACnet objects list |

[ Include ML objects
W oy e nrra

nclude NV ebjects)

[ Include indoor sensor objects from the controller
[ Include indoor sensor objects to the controller

I¥ Include zone weather objects
[ Include only WOWG00 weather objects
[ Include Building objects

Creats objects for each used Motor line.
Creats objects for each used Motor group.
Creats objects for each used NV controller.

Creats sensor objects for each zone as info to BMS.
Creats sensor objects for each zone to receive from BMS.
Creats weather sensor objects for each zone to recieive from or to send to BMS.
Creats weather sensor objects from WOW 600 to send to BMS.

Creats 'Building' objects for each Motor controller to and from BMS.

Note
* Fill in the Motor controllers table before cteating the WxC sheets and the BACnet objects list.
* The Motor controllers names and the BACnet Instance numbers must be filled before creating the BACnet objects list.
" Select the BACnet objects you need, depending on the integration requirements, as agreed with the BMS company.
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8.3 Individual Motor controller / CompactSmoke™ / FlexiSmoke panel sheet

The sheet includes configuration data about Motor Lines, Motor Groups, Sensors and NV-controllers.

WxC1 MotorLines
Windo
Name No. of | Chain| Windo w No. of |Opening
card| ML 1.4.x.143 ML usgae |motors |length|w hight| bredth | window | area |Windows| Tagin
1.4.x.106 1.4.x.17| (mm) | (cm) (cm) s 1.4.x.140 |location layout
Cloud-ID 1.24.0.21 s1 1 Not used
MAC-adr 1.12.0.19/20 2 Not used
AONet 1.22.0.17 1 1 Not used
IP_1.12.0.24 10.0.0.1 2 Not used
BACnet Instance 1.16.0.17 1001 3 Not used
Weather station 1.8.0.16 WLA 340 s2 4 Not used
5 Not used
6 Not used
7 Not used
8 Not used
Motor Groups WWS 100
Master of Slave of |CP values Qut door
Name AO : MG | AO : MG [1.3.x.60 - WSK | WWS serial no. | temp.
MG 1.3.x.81 1.3.X.65 1.3.x.64 |63 add. 1.5.x.16 1.5.x.49
: : Go to CP_|
Go to CP_|
Go to CP_|
Go to CP_|
Go to CP_|
Go to CP_|
Go to CP_|
Go to CP_|
Go to CP_|
Go to CP_|
NV Controllers

NV Controller |Buil. |Part |[Zone| Name | Heating |Mech.Vent
1.19.X A571.158| .159 | .161 |controller| controller | Volume
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