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EN-32: Integration of BACnet equipment

The configuration of Vykon HVAC appl|cat|ons is very flexible which enables them to operate with field
equipment that is connected to the JACE® with a variety of field-bus standards. This engineering note
describes how an Variable Speed Drive (VSD) Supply Fan, using the BACnet protocol and connected
to the JACE® via IP, can be simply configured to be used by the Vykon HVAC ‘Air Handling Unit
application’

BACnet (Building Automation and Control NETworking protocol - ANSI/ASHRAE Standard 135-2004)
is an open communication protocol standard conceived by a consortium of manufacturers and system
users under the auspices of ASHRAE. Data is modelled as a common set of “objects” using a
standard set of “services”

Please note that the description of the NiagaraAX Framework® Bacnet Driver set up in this engineering
note is not exhaustive and for a fuller explanation you should consult the “NiagaraAX-3.x BACnet
Guide” document

Firstly — what does our example system diagram look like...?

Vykon HVAC AHU application in the JACE® station which is
using Vykon HVAC I/O modules for sensors and other AHU
equipment. The BACnet Supply Fan is to be provided externally

a — BACnet VSD Supply Fan
Lzae] g (s 154 °¢ [190.0Pa = Device#7
b [z [Emor] = Network # 2
L o = BACnet writable priority 6
{ 0.0 %

RS485

IP-Ethernet

F
o]

10.0 {ok} @ 16

Vykon HVAC 1/O modules

DOCUMENT RELEASE

7

DOC REFERENCE: EN-32.doc DATE 8" Jan ‘10

PAGE 1 of 9



TRID

UM

Engineering note
EN-32

PARTNER INFORMATION
TRIDIUM

Vykon HVAC

.. Open Palette

Select one or more palettes to open:

= <%/ Palette

Add the BacnetNetwork to

= [ |[j bacret

Station...Config...Drivers

+ T
+ 27 MetworkPorts
+ Ea BacnetDeviceFolder
+ [i] BacnietDevice

+ % Bacnet TuningPolicy

+ 73 Miagarahletwark:

+ €73 HvacModuleshetwark
+ €7 ModbusDriverCOM2
- €7 BacnetMetwork

Actions

Wire Sheet

atenney Shask

Module | Description
aaphp Ametican Aukal  + E Faoints 4 E;;ﬁ Station (Foyers i
aapup American Auto]  + EI Alarming ¥ {h Home
alarm Miagara Alarm |+ (£ Scheduling 5Bl confi
alarmOrion Miagara Alarm| £3 Trending - 9 .
B + fo¥ Service s
alarmRdb iagara Alarm I EI Config f_ S
andoverAC256 AndoverfC25 = Drivers
+ Ig_—l Server
andaverInfinity Andover Infini wahetwork
backup Miagara Backup Service + % HyvachModulesMetwark
bacnet  [Niagara Bacnet Madule o + %F ModbusDriverCOM2
bacnetws Miagara Bacnet Workstation Module -\’ 2 EI HYAC
baja Miagara Framework + EI raphics
bajaui Miagara User Interface Framework.
batchlob EBatch Jobs
rhart hark 40T I
Select the Property Sheet view of the
<[ Drivers Bacnet Network’s Local Device and

give the device a unique Object Id

...and Save

]| Local Device
| {h Skatus

| 3 Fadlk Cause

{Local Bacnet Device)

E Save ﬂ

T

|ifauliry

|Invalid Ohject ID

| (7 Object 1d Idevice uIS |
_| 3 System Status |Operatiu:unal | \_(
| (3 Mendor Mame ITvd Adm R4

Select the Property Sheet view of the Bacnet Network’s...Bacnet
Comm...Network...IP Port and set the Network Number to match
the network number of the BACnet VSD Supply Fan

- €3 BacnetMetwork

1 Ip Pork (Mebwork Pork)

+ Il Local Devics | 3 Metwork Mumber

= _%_ Bacnet Comm

+ (20 Client + 0 Link

Baé??fé: Ip Link Layer

+ ) Server _| (Cb Status

lidisdhled:

...and Save

+ {3 Transport

111

— {2 Mebwark
+ (3 Router Tahle
+ O
+ B Monicar
- & Tiimirn DAlicia,

» Wire Shest

E Save i!
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Select the Property Sheet view of the Bacnet Network’s...Bacnet
Comm...Network...IP Port...Link and set the Adapter to the
appropriate IP adapter of the JACE®

- <[ BacnietMetwork
+ || Local Device
= _%_ Bacnet Comm
+ 2 Client
+ {00 Server
+ () Transport
=12 Metwork
+ () Router Table
-1 Ip Port

+ B Poll
+ B&] Monitar
& .

() Link (Bacnet Ip Link Layer)

Actions

| () Adapter
| O Ip Address
| ) Udp Port

| ) Ip Device Type

Onboard Ethernet Adapter enl E
nore

Cnboard Ethernet Adapker end
Znboard Ethernet Adapter enl

Standard - |

»,
=

R

...and Save

E Save i!

= Property Sheet

Plaim

(3 Link (Bacnet Ip Link Layver)

_| {3 Adapter
il e ] Note:
J £ Io Address R y The default Udp Port is Ox (Hex) BACO
_1 (2 Udp Part |oxBaCo (or decimal 47808)
_| & Ip Device Type IStandard \K - [ ~—
_| {7 Bbmd Address |l -

- &3 BacnetMetwork
+ || Local Device
- 2 Bacnet Comm
+ (T Client
+ () Server
+ (O Transpart
—1 (3 Metwork
+ {2} Router Table

Select and click the Enable Action of the Bacnet
Network’s...Bacnet Comm...Network...IP Port

Wiews

+ B Monitor

+ % Tuning Palici Hlets

» Disable
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Discovered

0 objects

Device Mame |Device ID |Metwk |MAC Addr |¥endor |Model |Objects
acnetMetwork .l | r

+ |l Local Dev ¥ Bacnet Device Manager -=\
+ & Bacnst Cg Actions =1 el i ;

+ m TManitor = T B

= | Wiva Shaak

Select the Bacnet Device Manager view of the Bacnet Network

___ Click Discover
Mame |[Exts |Device ID [Status |Metwk [MAC Addr |Yendor |Model |Firmware Rev |App SW Yersion I Vv

...And accept the
} X defaults
. Configure Device Discovery &|

("3 Device Discovery Config

| {23 Device Low Limit

| 3 Dewice High Limit 4194302

1 (O Netwnrks D all Metwarks ] m Discover } D

[« z
Edit £ Discover () Cance 3]
_| €2 Wait Response Time |1 5 J:“ ” Who Has |
(s |~

i

| 0K || Cancel |

Drag the discovered device into the
Database of the Network

_ajecks

| € =, Bacnet Discover Devices

Discovered

m MAL Addr

¥ BACnetSupplyFan_7 192.1658.1.1:0xB&CD

Tridium 2

Database

Mame |Exts |Device ID |Status |Nebwk [MAC Addr [Yendg iodel [Firmware Rey |App SW Yersion
K BACnetsupplyFan_7

4]
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- “&F} BacnetMetwork
+ il Local Device
+ _% Bacnet Comm
+ m Manitor
+ % Tuning Policies

- ] BAChetSupplyFan_7
+ L plarm Source Info

Select the Bacnet Point Manager view of the Device Points Folder

+ b lar Achions }[

Mew

-

«J E

Wire Sheet

acnet Point Manager

Success » [ |

2 objects
E

Database

Name (Out |Object ID [Property ID |Index |Read |Write

Bt Discover l

| ) ¥, Bacnet Discover Points

Discovered

Dbject Name

Object ID

Property ID  |Index

¥alue

0 objects
Click Discover
| ©
N
Q@

+ (O BACnetSupplyFan_7
Y5O Supply Fan

device; 7

analogyalue:n

objectIdentifier

device; 7

Databhase

Mame |Out |Object ID |Property ID |Index |Read |Write

k WsD Supply Fan
]

Drag the discovered point into the
Database of the Device

Select Numeric Writable and True
Enabled for the proxy point when you
drag it into the Database

N

Name Type Enabled |Object
Name Type Enabled |Object ID Property ID |Index | Tuning Policy Name |Data "
O Name [7sD_Supply Fan ) Name VSD Supply Fan
O Type ; :
© enabled e Name ) Type Mumeric Writable IEI
) Dbject ID [analog value [=][o | "+ Enabled Tumeric Poink
(2 Propetty ID IPresent Value |;| o l]biect D : . -
O Index String Poink
© Tuning Policy Name 3 Name © Property ID String Wrikable
) Data Type [FEAL | B ) Type — .
¢ Read [msubscribed | E& ") Enabled ) true I:I
O write [rricante | B {7 Object 1D ) False e [

i - = Wy v true
(7) Device Facets prify=true,units=rll 2 " O Property ID & true
() Facets units=null % KD~ O Index
(O Conversion |D Default m .
T Click OK
0K ”_ Lancel
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Select the User Manager view of the UserService
- B config

] {.9 Services
+ 8

Actions 2 | Permissions Brov

Al « | B Property Sheet

User Manager Note:
Name Full Nanie Enabled |Ex] A BACnet user has been automatically

- added but you must ensure that it has
8 admin true MNe . -
: . appropriate permission to control the
8 quest Guest account (Miagara special account)  False e BACnet device

8 support Product Support account (Do not deleke!’)  False e
8 manager Building manager accounk Falze
9 cxpert HwAC expert accounk falze
8 user User account (enviramental settings anly)  False
8 systemAdmin  System administrakor account
8 waorkbench Onling engineering kaal

8 visicar Guest account (read permission
2 BACnet

Select the BACnet User and tick Super User permission

Mame Full Name |Enabled |Expiration |[Pernmsswe.

|
i Name |BAI3nEt —‘
i) Full Name | | EE| ...and Click OK
' Enabled w
) Expiration < Mew, cxpires <> Expires On [02-Jun-2009 11:59 F
) Permissions [#] :Super User|iaccess entire station, File system): IsupT 1
-7 Network User LN |1 E
i Prototype Name | [+l
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- B config
+ @ Services
+ Qﬁ Drivers
- E7 Huac

+ [ General

S |

111

Select the Wire Sheet view of the AirHandling folder

+ == Foyer

+ 27 Graphics
+ = Files

Bckions

Wire Shest

¥ & Property Sheet

\-
e o~ .FJ

Lo _v

= [ |[j wykonHvacPalette
- 7 Elements

+ E Logic
+ 57 Timers
+ [£7 Comparison
+ [£7 Calculations
+ [£7 Selections
+ [£7] Miscellanies
- [£7 objects
+} = 0l 3t
+ == ObjectLink
+ ’*EquipmentStatus&

Select the type to be a Supply fan (proportiona

...and Save

H sm‘ﬂ\l I

Objechreato k

1]

Drag an ObjectCreator from the vykonHVACPalette onto the Wire Sheet

- ObjectCreator  {Webeasy Cbject Creator)
| 7 Seleck type

Supply Fan (proportional) -

Summer night purge

|»

Summer skap
3upply air Fan {Press, diff, sensor)

=

Supply air Fan {Press, diff, switch)
Supply air pressure

Supply air relative humidicy
Supply air kemperature

Supply Fan

Supply Fan (ow/high)
Supply Fan {pre i

Supply Fan alarm

Syskem enable

Note:

Cannot display page

ipi192.168. 1,123 Foec: | skation: | slok: fHWAC 2~

Target object has been removed.

| <3 Back || Details |

Saving the Object Creator will cause an Error to
be raised. This is normal because the object

creator has now ‘reshaped’ into a new object
AT 1] e,

Tip:
Click the Back button
to restore the view

| {3 Facets

1 ) Mame

| ) Tag code

_| 2 Alarm skatus

_1 3 Turn alarming on?

Name the Supply Fan and optionally a Tag code

« Supply Fan {proportional) (Supply Fan (proportionall)

units="%, precision=1, mir. 00,0 > ‘E}) -

IBACnEt. Supply Fan |

[E101 | ...and Save
IND alarm | "y

[© = 7]

H sm‘ﬂ\l I
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- 4F BacnetMetwork
+/ o] Lacal Device
+ _%_ Bacnet Carmm
+ m Manitor
+ % Tuning Policies

‘SupnpnlwI fan (proportional) ,,.‘

Supply fan {proportional) [Source]

Supply Fan (propottional)
- i BACnetSupplyFan_7 . Mame BACnet Supply Fan
+ &4 Alarm Source Info TalCEE CHI
_ —fou 100.0 % Lokl
- % Paints L T Status Aubarnatic
- @ EETIET I 1000 % (]
) Crvertide input true fokl
+ @ virtual is running' input - fnull}
+ £L Blarms = Alarmn input Falze fok}
Read Back 0.0 fok!

¥5D Supply Fan [Target]

facets = Facets =
Mame ok
Tag code Inl
Alarm status = In2
Turn alarming on® = In3
Turn logging on? = Ind
Turn ‘running hours' on? = InS
= Out | = Ing =
Status _ = In? s, -
= In =l 3
fvailable = In?
Auka = Inl0
Manual = Inll
Cverload detected = Inl2
Override input = Inl3 |
Safety Switch = Inl4
'is runming' inpuk = Inls
Alarmm inpuk = Inlé
B Read Back B3 Fallback
Equipment status b Owerride Expiration b

Link Supply$20Fan$20$28proportional$22. it -= YSDE205upply$20Fan.ing

Eance'

Link the Supply fan (proportional)
‘Out’ to In6 of the Proxy point

And Finally... Configure your
new BACnet Supply Fan to the
Ventilation Signal in the Air
Handling Unit application

Configure

Configuration

Settings

Signals

(Cnmmands Senszors

Supply fan contral

Supply fan alarm

Ventilation

Heater

Dx cooler

Supply Fan 3-1
<< Create new F=>

BACnet Supply Fan B101

<

93,8 %

13.1°c |210.0Pa |

18.0°C |200.0Ps |
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BACnet quick start tips

Here is a short reminder of the most important things to do and to be aware of when configuring the
NiagaraAX BACnet driver:

1.

Add the BacnetNetwork from the palette to
Station...Config...Drivers

Select the Property Sheet view of the Bacnet Network’s Local
Device and give the device a unique Object Id

Select the Property Sheet view of the Bacnet Network’s...Bacnet
Comm...Network...IP Port and set the Network Number to match
the network number of the connected devices

Select the Property Sheet view of the Bacnet Network’s...Bacnet
Comm...Network...IP Port...Link and set the Adapter to the
appropriate IP adapter of the JACE®

Select and click the Enable Action of the Bacnet
Network’s...Bacnet Comm...Network...IP Port

Discover the devices in the Bacnet Device Manager view of the
Bacnet Network

Discover the points in the Bacnet Point Manager view of the
Device Points Folder

Select the BACnet User and tick Super User permission

Be aware that you may need to create a Firewall ‘Exception’ for the
BACO UDP (Port number 47808) to successfully communicate

"= Windows Firewall

General |E:-:cepti0n§ Advanced

B cConfig
+ {‘@ Services
- ‘iﬁ Drivers
+ 45 Miagarahetwork
-5 BacnetMetwark. | 1
|+ [l Local Device | 2
= _%_ Bacnet Comm
+ {0 Client
+ ) Server
+ {1 Transport
| = O Mebwork | 3
+ ) Router Table
5 - IpPort |
| + & Link |4
+ B4 Pall Service
+ B Monitor
+ % Tuning Palicies

"| ® lser Manager | 8
¥ | &1 Permissions Brows

‘windows Firewall helps g
fram gaining accass ko

Add a Port

@ ® On (recom

want ta use.

Uze theze zettings to open a part through "Windows Firewall. Tao find the port
number and pratocal, consult the documentation for the program or service you

Mame: |B.-’-‘-.ED

Part number: |47"'BE|8

QTP ° (& UDP

3
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