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VDI 3814: functions for building automation (BA)
(measurement, optimizing, management ...)

Examples for measurement Examples for management, optimizing
e runtime monitoring * night cooling
 event counting e energy reclaiming

VDI 3813: functions for room automation (RA)
(sensor-, actuator-, application functions)

Professur fiir Automatisierungstechnik - Dipl.-Ing. André Scholz

Examples for sensor functions Examples for application functions
 presence detection e occupancy evaluation
« window monitoring * energy mode selection

Examples for operator functions  Examples for actuator functions

* signal presence * light actuator
 adjust temperature setpoint * control drive actuator
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complex functions

across all trades

expensive re-planning
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centralised DDC communication over automation level/
systems BACnet control level, craftsmen/expert required
LON ication and functi field level
e communication and functions over field level,
systems KNX if necessary craftsmen/expert required
SmallCAN
4 N\ DALI
M-Bus
M.P—Bus only single solutions and not across all trades,
sub-systems, Zighee partial internal labour
protocols ENOcean
Modbus
CAN
\_ ) RS485
home HomeMatic | lifestyle-products,
systems RWE S-H without craftsmen
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Target is: Approach:

Ideal ,yVirtual commissioning”

Functional Simulation

Energy efficient Automatic modell generation

Coast efficient Automatic parametrisation

BA system
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BA/RA
functions from Engineering-tool

VDI-3813

4 User interface )

mapping
fun/cT:\tions — local elem/?nts

AN AN
\ \Z \Z

data level

v

\_ AutomationML /

Infrastructure
data

4 Simulation

~

syst
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Infrastructure
data
Ortselemente - Bibliothek .
= #e VDI3813Shells m RoleClassLibrary for local
= "¢ property elements

m Basis: shell modell from
VDI-Guideline 3813

4

Ortsansicht
=5l Projekt 1

= il Projekt 2 m InstanceHierarchy

= @& Example Buliding (C:/R:building)

----- «® SingleOfficeRoom A (C:Room small/R:room) m Mapping of functions with
----- «® SingleOfficeRoom D (C:Room small/R:room) |0C8| E|ementS

----- «® DoubleOfficeRoom A (C:Room large/R:room) [ | Com pIEte BA SYStem
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BA/RA

Vv

functions from

DI-3813

Funktionen - Bibliothek

-sue Sensor_Function (C: /SRC:)

-------- suc Presence Detection (C:Sensor_Function /SRC:)

-------- suc Window_Monitoring (C:Sensor_Function /SRC:)

-------- suc Dewpoint_Monitoring (C:Sensor_Function /SRC:)
-------- suc Ajr Temperature_Measurement (C:Sensor_Funct
-------- suc Brightness Measurement (C:Sensor_Function /S|
-------- suc Ajr Quality Measurement (C:Sensor_Function /S
-------- suc Wind Velocity Measurement (C:Sensor_Functior
-------- suc Precipitation_Detection (C:Sensor_Function /SRC

=-sue Actuator Function (C: /SRC:)

-------- suc Light Actuator (C:Actuator Function /SRC:)

-------- suc Sunshade Actuator (C:Actuator_Function /SRC:)
-------- suc Control_Drive_Actuator (C:Actuator_Function /SF
H--sue Communication_|O_Function (C: /SRC:)

r-sue Operator_Display_Function (C: /SRC:)

i--sue Application_Function (C: /SRC:)

H--sue Management_Function (C: /SRC:)

H--sue Operator_Function (C: /SRC:)

Functions stored in
SystemUnitClassLibrary

Different function libraries
possible

Input of parameter over
attributes

Links between functions over
Interfaces and InternallLinks
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VDI-3813
Engineering-Tool AutomationML
e PFEEEHCE_DETECﬁOn (C:SEHSUI’_FUHCﬁGn JFSRC:} _L><:_—,:e::a'-3'.err.e:: Name="Presence_ Detection" RefBaseSystemUnitPath="1QST
k F: ir1 <Attribute Xame="PAR_HOLD" AttributeDataType="xs:string” />
I P <ExternalInterface Name="P" RefBaseClassPath="AntomationMLInterfac:
P_AUTD Gu‘t <Attribute N Type" AttributeDataType="xs:string">
<Attribute Name="Direction" AttributeDatalype="xs:string">
<Attribute Name="BitCount" AttributeDataType="xs:uint">
<Attribute "Orientation" AttributeDatalype="xs:string">

<Attribute Name="Range" AttributeDatalype="xs:complex">

</ExternaliInterface>

P <Externallnterface Name="P AUTO" RefBaseClassPath="AuntomationMLInte

<Attribute Name="Type" AttributeDatalype="xs:string">

<Attribute "Direction" A eDataType="xs:string">

<Attribute "BitCount" At ctaType="xs:uint">

<Attribute Name="Orientation" ibuteDatalype="xs:string">
y - <Attribute Name="Range" AttributeDataTlype="xs:complex">
Presence detection

P P Auto P

Function block from VDI-Guideline 3813
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Actuate light Light control Light actuator

g < L_STA L_MAN Do M| L_MAN L_SET L_SET L_STA [De=
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/Internal Links

functions

: ™
/InstanceHlerarchy
e complete

BA system

"\ /InterfaceClass-

e links between || Library
* |nterfaces for

links

RollClassLibrary

e library of local
elements

4 System UnitClass-\

Library
e functions

e templates




|

]

AL

HELMUT SCHMIDT
UNIVERSITAT

p——

Engineering-Tool Functionality

AF

Actu ate_l_"'i‘g_ht A

m Visualisation of InternalElements
with selectable Icons for Roles or Classes
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m Visualisation of InternalLinks

i
m—®

Light_Control Light_Actuator

Actuate_Light B

m Change Management (new, change, delete, move)

Delta-Vergleich

R

Delta-Vergleich | |In5tanceHierarchy j Umsetzen |
b | | Details [ 1D |
O InstanceHierarchy
O NEW Das InternalElement Actuate_Lightwurde hinzugefugt eb1d622d-2d0f-433d-944d-1cba4d898 ..
Omx NEW Das InternalElement Actuate_Light wurde hinzugefiugt. 02b31591-c5bf-4307-b261-eeadadibl...
O NEW Das InternalElement Actuate_Lightwurde hinzugefugt. Of6efcd7-c40a-4325-37b0-de2f6f5 75347

m Update of InternalElements with changes from

SystemUnitClasses
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m Fast instantiation of an amount of InternalElements

Gebaudename

[H2

Anzahl Bereiche |3

Bereich 1:

besteht aus:

+ -]

T

|1 'I Anzahl New room

~| Typ

Bereich 2:
besteht aus:

+| -]

IB—

|1 'I Anzahl New room

~| Typ

Bereich 3:
besteht aus:

+| -]

-

|1 'l Anzahl INew room

~| Typ

Uberpriifen

Instanziieren | +| = |

Beenden
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BA/RA
functions from
VDI-3813

Infrastructure
data

Engineering-tool

4 User interface I

\_ AutomationML /

~

4 Simulation

mapping
functions — local elements A
AN AN AN AN >
\Z \Z \Z \Z
system
data level
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Export file:
m AutomationML
m Complete BA system

m Local hierarchy with all
functions and links

(. )

petrinet-simulation

Open AML file

Generate PN TXT Generate EEPROM data

File: CNQSTWweGAINED  TestForEeprom - 20180418\TestForEeprom.aml

Project Found: Example Project

Processing only project: Example Project

Building BusCoupler Map

Processing function Example Buliding.Example Area 1.Example Room A.Presence_Report

BusCoupler: 18

Adding cutput: P_MAN with Sendld 8300

Processing function Example Buliding.Example Area 1.Example Room A.Presence_Detection
BusCoupler: 10

Setting parameter: PAR_HOLD = 1

Al o k..l D ALIT Ll O o WAC
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Function block from
VDI-Guideline 3813

Overview template
in the Petrinet-tool

P_AUTO P_ACT izl .
Occupancy evaluation
Occupancy evaluation Telegram | | Telegram
pancy 7~ Description:
Implementation options for the automatic
D P_Auto P_MAN notification of occupancy state changes
P_ACT > Telegram inside the room. (subject to VDI 3813)
D, P MAN Input: P_MAN, P_AUTO
Output: P_ACT
Inputs Outputs | | parameters:
1 1 1
TDeco TEnco Logic
Input block Function-
Output block logic
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BA/RA
functions from
VDI-3813

Infrastructurr
data

Engineering-tool

4 User interface )

mapping
functions — local elements
A AN AN AN
\7 7 7 7
data level

\_ AutomationML /

4 Simulation O

TOOL

syst
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Export file:
m AutomationML
m Complete BA system

m Local hierarchy with all
functions and links

EEPROM

Open AML file

Generate PN TXT Generate EEPROM data

File: CAIQST\eGAIMECATestForEeprom - 20160418\ TestForEeprom.aml

Project Found: Example Project

Processing only project: Example Project

Building BusCoupler Map

Processing function Example Buliding.Example Area 1.Example Room A.Presence_Report

BusCoupler: 18
Adding cutput: P_MAN with Sendld 3900
Processing function Example Buliding.Example Area 1.Example Room A.Presence_Detection

BusCoupler: 19
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Systematic approach for modelling and analysis of BA systems

Basis for requirement engineering...

®m Infrastructure data of the building

m Definition of functions according to VDI-Guideline 3813
® AutomationML for data exchange

Basis for automatic generation of petrinet ...

m Converter AutomationML to Petrinet-simulation
B Automatic parametrisation of real BA system

Analyse of petrinet for...
m Evaluation of the system spezifications
B Evaluation of the performance

m Software is available: Mail to Engineering-tool@hsu-hh.de
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Faderal Ministry
for Economic Affairs

and Enargy

Thank you for listening!

BA/RA
functions from
VDI-3813

Engineering-tool

User interface
mapping

functions - local elemenl
A A M A J >

BA
system

L2 L2 L2 L2

data level
AutomationML

| |

Simulation

TO®OL

Infrastructure
data

This project is supported by the Federal Ministry for
Economic Affairs and Energy under the funding
number KF2625807BZ4.
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