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- ) "Method for commissioning an electrical system" The inv_ention relates
to a method for commissioning an electrical system, in pgrtlcular.a .
ventilation system, 5 comprising electromechanical functional units which

are arranged in a physically distributeo‘ manner in specific insta_llla_tion
ally controlled by a central control unit via a

PasLioRs angaredngiyieus %mn%a%% o“mf%@(lcﬁgfvx}ocrﬁ addrek&Which is

signal transmission network by m _ .
stored 10 in electronic form. The invention also relates to a functional unit

fEbesel irvthis inethod: 15tAm artrangermental this bpe carbesfoundi fef an
examnle | inglean [gam ;:ysitgmé%_gf@i'é&i%%e”éedx}% &9 %aé‘f&? 8st§%tem,
This document d%r;scrlbes the bidirectional communication bétweenthe

respective functional GRS SfHaE 5L oPay fitfarvé Afatbr Hﬂﬁs‘%sariﬂhth@_h are

cehtral 20 €onafroluritorstheadsys df.an LON hetwank (lraeal Opespling fic

Neiwiesk) Thisonetwerk: whislsis m@wrafré;mi%a@ﬁ%tgggﬁgghl%gyr#ggled
omati industrial. automation, makes it possible for'the central

?i){‘%wt:%l u%%t%gg]r%vié%uoarﬁy%%%tro%réjégh ﬁﬁ%ear/vﬁwtilﬁfo?ri%lunﬂfH‘F?SMSS%O“

AECor@ac Wit e verftifatn regiiverhtsasica efeanbomrhon thestasisd

dfrstatlis@ndocantrof dmformation. In this case, the central control unit is,

as a rule, a personal computer or quite generally a compu'ger pqntrol

q,]ﬁans. The ventilation system which is 30 made up of the individual

fi

ltsrveRTE G s 38 HtaphitaiPdishrydd BAnRE sereeh ofthé mioritonse
ah tidréontrsitheahs. This provides an overview of the

An arrangement of this type can be found, for example,
in clean room systems and is presented in EP 0 743 578
B1. This document describes the bidirectional
communication between the respective functional units,
that is to say filter/ventilator units, and the central
control unit on the basis of an LON network {Local
Cperating Network). This network, which is known from
and 1s standard in building automation and industrial
automation, makes it possible for the central control
unit to individually control each filter/ventilator
unit in accordance with the ventilation requirements of
a clean room on the basis of status and control
information. In this case, the central control unit is,
as a rule, a personal computer or quite generally a
computer control means. The ventilation system which is
made up of the individual filter/ventilator units is
graphically displayed on the screen of the monitor of
the control means. This provides an overview of the
system and each ventilator can be accessed and its
settings changed by the PC in a targeted manner using
corresponding control instructions. 1In addition, a
defective filter/ventilator unit can be displayed on
the screen in the event of a fault and, 1if necessary,

each faulty filter/ventilator unit can be acted on



10

ib

20

25

36

35

system and each ventilator can be accessed and its settings_ chang(_ad by
the PC in a targeted manner using 35 corresponding control instructions.
In addition, a defective filter/ventilat_orémi_t can be displayed on the
screen in the event of a fault and, if neCessary, each faulty filter/ventilator

unit can be acted on - 2_ easjly and quickly in a targeted manner on
a%gg&r?tyof atﬂé g%lpjh?gajl %isbéy%h?ﬁi%%ﬁt%hé@f&% IGAlIGCTHEE ©f
pt6ieMrerdssigning ifoaddrens brlthd. 5 iderttificatior: number obthelity.
filter/ventilator units to the physical position of said filter/ventilator units

afises dyring,ingtallation-and acg&rg}ifr}s]lsli,?ning of the s%gt m. 10 EP 0 743

57§—ﬁ8| does not address this probleni of assighmentbetwess  ©F  the
[

ficafids AbhMer BREPREtaN At Boditidrt: Bl WiKedd assumesitiias to

anhenambiglioasd agdress ooidentificatidrinumbere whighris ﬁ&tgl‘ﬁjﬁkm hets
i 45 15 igned.to the

remers(EERRQN) of adpigrocontrgller, is 4 %S%%K;L éj%é?iﬁérr}\gentﬁgtorthe

filterlgentilator units during the production proces said filter
umits. %h‘ring installation and commissioning of the system, it is no longer

possible to assume that the ventilators 20 are fitted at the installation

lacatian irvd® ordey which @@@gsip%%s tca&t@r%@,qblesgmylgﬁb%rmblem of
Installation is carri ut randomly, it being possible, as alrea

r%%%t?ﬁgfgé gb?ove, %?et e celling o 55 g éﬁgrgg‘ranttjooﬂave s@V&%ﬁEﬁundreﬂnd
Or SR IalthdG8andPP&tid®rs of P5the sambagse whichimesforthat  an
examplégarangeditre sectangualemaliiXication number, which is

stored in the memory (EEPROM) of a microcontreller, is
assigned to the filter/ventilator units during the

production process of said filter/ventilator units.

During installation and commissioning of the system, it
is no longer possible to assume that the ventilators
are fitted at the installation location in the order
which corresponds to the address number. Installation
is carried out randomly, it being possible, as already
mentioned above, for the ceiling of a clean room to
have several hundred or several thousand ventilators of
the same type which are, for example, arranged in a

rectangular matrix.

However, in order to be able to address each ventilator
in a targeted manner, the assignment of the address or
identification number {identifier) to the physical
position of said ventilator in the XY matrix must be
known. Since the ventilator is usually addressed by
means of visualization software which shows +the
physical arrangement of the ventilators on the screen
of a PC, the address or identification number of the
ventilator must be assigned to the symbol of the

ventilator on the screen in the visualization software.
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However, in order to be able to address each ventilator in a targeted
manner, the assignment of the address or 30 identification number
(identifier) to the physical position of said ventilator in the XY matrix must
be known. Since the ventilator is usually addressed by means of
visualization software which shows the physical arrangement of the

veptilatars on-the sereen-35.,0fa,BC, the,address or ideptificatiop aumber -
of thghv ntilator must be assigned to_the symbol of the . ventilator on_the

JErdaittn the vishaliZARoH §5rwatE s SEmbBahtiénts 8P thé présent - +a° 1€
imventiontsaek todevelspra trhéthodbwhich ensokbessiniple, quiek andaison
rekable ; assigiinentofidentifieation aumber 10, installatien- positiondonent s
each functional unit, Furher, embodiments 9.of the presentipvention -
provide funktionar units for "use'in this meﬂlwog, the featires of said
fifictiondl ufits Supportisgthe FRdthott it BEcordante With @ filsiagpéenal
of the presemb k- invention; therenisdprovided a functional unit comprising

a ventilator unit having a device specific address which is additionally
provided as a machine readable identification label which can be read

fiotn the USIAB Ehardiietized in tHdttihe VRRRIGTOTr urfitils iR th&¥6mT T
of avféter/ventilatorbieit havingsa muotorveléettonicacomprisingiamadro unit
controlierinwhich said deyicesspecific addrgss js;storediand thatonther ;
:‘gﬁg}/entllator unit a second machine readable auxlgoaral label is prowggd
Tofitaifis mf rmaﬁonafgi entifihg-dn iRStaIlation position of ha="1"€
readable identification label which can be read from
the outside, characterized in that the wventilator unit
is in the Zform of a filter/ventilator unit having a
motor electronic comprising a micre contreller in which
said device-specific address is stored and that on the
filter/ventilator unit a second machine readable
auxiliary label is provided which contains information
identifying an installation position of the
filver/ventilator unit, and in that the two labels are,

as a pair, detected using a reading means.

According to the embodiments of the invention, this is
achieved in that each functional unit is provided with
a first optical, electromagnetic and/or mechanical
identification label which can be read from the outside
and can be unambiguously assigned to the device-
specific internal address, and with a second optical,
electromagnetic and/or mechanical auxiliary label which
can be read from the outside and contains specific
information, and in that the two labels are, as a pair,
detected using an optical, electromagnetic and/or
mechanical reading means and electronically stored and

transmitted to the control unit for further processing.

The method may also ke achieved by functicnal



filter/ventilator unit, and in that the two labels are, as a pair, detected
using a reading means. According to the embodiments of the invention,
this is 25 achieved in that each functional unit is provided with a first
optical, electromagnetic and/or mech%gical identification label which can
be read from the outside and can be unambiguously assigned to the
device- specific_internal address, and with a second.optical, 30
eféctromagnétic énd/opﬁ%%ﬁgﬁiﬁgﬁé"%#alﬁ labe v?/ﬁi%lggn be féad from'*
the outside and tontaingspeacific’ rffofation. anelin st the 846 labendied,
afgc-as apal, detectedsinganaptical, electromagnefic andigeans of a

mechanical reading means and. electronically,stored and 35 transmitted

R RO R g T e s als e el =
FyAaRBtiGhal 88 Fhits'With A& iRe-réstiaBle Ta5elify of Be THertifiGRion? -
nismber. Theduadtnabunits are linked; usuchsthat tetecommiunicationds / I p
nossible, fy.means pf a signal ransmisgion Hetwark, which can be
designed, for 5 example, as a bus system, as a bus system with serial

data transmission, as a bus system with a TCP/IP transmission protocol
dftas arskONetverkidheodsezofthe dethod actbringtosthe invention be
naay-be ;1Q explained.using the exampte-of the abave-degcribeddescrived
ventiléalti nggstem in a clean room. lrithi%exrecr}n IaryIIelmQ qig]eg%ébne lar
finctional GRS représent fitter/ventilator assemblies, With the mpoary
igantifidatien Yabel cofrespondingoiniaPhbiguous Mapping of theeps esent
pragresymed network)addressmantitbe auxiliary labele  identification

label . corresponding to unambiguous mapping of the

programmed (network) address and the auxiliary label
indicating the installation position, possibly by means

of a mapping rule. The two labels which can be read
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indicating the installation position, possibly by means of a mapping rule.

The two labels which can be read - 4 from the outside are preferably .
designed as barcodes. Telecommunications transmission systems which
are based on electromagnetic method$, for example novel RFID
applications, are feasible in addition to this optical 5 memory and
tranSMisSBR nathsd dSurmgsprediriionat e fikerivemitator units, ardes .
address dguefinitiuely oallocatedtorgack whit @yg@@ﬂgn W%% dl based
bging pessiblefax s i he 9&&5@5@39’,forF&@mpé%’éﬁé}@'crﬁ)ggﬂo“%rﬁ‘lD
with memary (EEPROM). This, 10 microcontroller is preferably a .
CONSHUSAT PATE 8 thd “fotot eiddirohics M TREIHddrees fdreath imiteptical

uRaRBIgGUOoESIY definrdsthis $s tonsapaiditiple address cassigaentdees of

nohexist Thegdarass carder example e wiiitgn to.the memety during, |
dditionally printed

final i ction of the device. The address is also a I .
o%?%%mg;%% ct)éf% t?aarggdeugrjirgtero And appitéd B8 ATdéirfitStiontlabBrbY
tRORGESIAG of the fitekRertfatdreuniewhichris dssidned tetheaddressn &
imadocationtwhithevill laterihseasily 20 agegssible. Thareforepafter )¢
RfQduciion-Qfe 1 wentifatot is complete, each ventlator has its |ng|vgd%1ajche
address, Wh'ich is documented by mearys gf tﬁe areode 0n dach ‘ '
v%%ﬁ%lfor. i &GditiER tRE addrei® cafislE6be prifted oftach unit  is
aiprariraedeslyy Tide 25 fittdy/vertitatoriunits ares thenditted 1p the eRiling s s

of 4k gleasrroomdpagy destred giderrrespegiive of i address, - o
Fe%!@r‘!’lv;'ﬂ% insta}ggtionwgisggggd b%lgOdethe memory during final
inspection of the device. The address is also
additionally printed out by means of a barcode printer
and applied as anlidentification label to the housing
of the filter/ventilator unit, which is assigned to the
address, in a location which will later be easily
accessible. Therefore, after production of the
ventilator 1s complete, each ventilator has its
individual address, which is documented by means of the
barcode on each ventilator. In addition, the address
can also be printed out alphanumerically. The
filter/ventilator units are then fitted to the ceiling
of the clean room in any desired order irrespective of
the address. Following installation, a second barcode
is applied to the ventilator housing as an auxiliary
label which indicates the installation position of this
filter/ventilator unit. These second barcodes are
printed before commissioning of the system in
accordance with the required position information, for
example in coded form in an ascending order. It is also
possible to attach an additional alphanumeric position
designation, for example for monitoring purposes. After
the labels are applied, a mobile barcode scanner reads
the barcode for the address and the barcode for the
position of the ventilator as a pair from each

ventilator. The barcode scanner is usually operated in



10

15

20

25

30

35

is applied to the ventilator housing as an auxiliary label which indicates
the installation position of this 30 filter/ventilator unit. These second
barcodes are printed before commissioning of the system in accordance
with the required position information, for example in coded form in an
ascending order. It is also possible to attach an additional alphanumeric

position, 35 designation, for example jormoptoring, putposes, Aftet the

labels arer%?lplied, a mobile barcode scanner reads the barcode for the
atidréss®and theBdrdodé! et th& st 6fthe Vehiiafor ass paF font *°
each ventitator tThenbarcede scamigrds usually operatediinSedonjunctiare

with-a pertable;RG WQ&CQﬂ%éfﬂceiﬁ?S@i@c stores H“_e 9@%‘!‘_ anappProgates ¢
manner. The resultis an association table which is transmitted to the

v lizakior Jsilét%?n in 8fectronic ?“&%%%%ugd(}]ressassgﬁﬁ 58 ition*are the
unamisigicusty assigied amthien visuakization-system in this way. This
method may therefore permit fault-free assignment, in addition to simple

d.quick assignment qf address 10 _and position, since the association
bl T e anbiated AhGLE b ste NN Taulty BanuAr Seir S dakg 0 -
THe visiiaiizatioh Sytefri Fiabfalst Perfitidlithe ssetmBhs Biberddress

gatekly meﬂioﬁeﬂ} A5 l:ni@m@r te Mth@r@«p&ﬁiﬁmeamvemﬂbmgreferm iShe
made to.the drawings relating.ta the abgye-described ﬁmﬁ%me@ﬁeweof

drawings: fig. 1 shows a functional block diagram for signal 20, X
tfhsTissiorTbétween thé tiefvertyiatgi™ Tay aise permit all tne

assoclations to be guickly monitored.

In order to further explain the invention, reference is
made to the drawings relating to the above-~described

embodiment. In the drawings:

fig. 1 shows & functioconal block diagram for signal
Transmission between the filter/ventilator
units and the c¢entral conitrol unit wvia a bus

system, and

fig. 2 shows an exemplary embodiment cof the wvisualized
association table with numerical coding of the

installation positicon.

The linking by means of signals which is illustrated in
the block diagram in fig. 1 permits the {network]
address 7 o¢f each filter/tentilator unit 1 to be
individually addressed by the central control unit 3
via the bus system 2. The address 7 was previously
permanently stored in the memory of the microcontroller
4 of the respective filter/ventilator unit 1 during the
production process of the filter/ventilator unit 1, and
is detected by the micrccontroller 4 of the addressed
filter/ventilator unit 1 when transmitted on the bus
system 2, with tThe result that subsequent ccntrol

signals are interpreted by this addressed
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units and the central control unit via a bus system, and fig. 2 shows an
exemplary embodiment of the visualized 25 association table with
numerical coding of the installation position. The linking by means of
signals which is illustrated in the blﬁclédl“égram infig. 1 permit_s_the
(network) 30 address 7 of each filter/ventilator unit 1 to be individually
abitreSsedRhe @hial dontol dnit3:diadhe bissysmm 21Fheraddressor
Thves previgusiy rpermihently stored in the memory of the microcontroller
4 of the respective filter/ventilator unit 1 during the 35 productio|r|1 prAcf)c?srs]
the filter/ventilator unjt 1, and, is detected by the microcontroller 4 of the
glt resgé? rffft%?/vggtilg thit 1 hEh FaRSmitted dthe BEBCSSteRf2, the
Wi tFrecres il tHat subsequens cortrbl isignals Aleyinterpreteaad dy this  the
adslresse -@ffil@xﬁ/emm@tcgﬁy%%atm &galatcm@e moly of téagém%m
roller 5. Th ress. 7.which is stored in memory o
?np%(%ogn%r%llér%?ﬁa{“ d%t?gr?a{lﬁ/nappﬂégﬁfo the m%)u%in%}((?ﬁﬁée & barcode
fitetfvERtiIAtor unifh8s a mdehie-rehdable idemifichtiontabel ®For the

déxahtiple Avkarcade tsticken) The insiallation pagition 84thes a machine-
filteslyeptilator ynitily ifaél]?O appjied asa mf:\](_;hip € 1e0xreadtf ble %UXIIBarX ode
label E}{gog example a barcode sticker) in such a Waya\‘.ﬁg t%e fvo [AD&ls

o r

6,8 5 Téad'iftto & Borflrol @it 3 1tiing ' 'Suitdbe sépataie réading are
dedce {fokexdmpledrantodd readir), romusing a suitable separate

reading device (for example barcode reader), from
outside as a pair and such that they are stored for
further processing, and there can be displayed on a
display 9.

Fig. 2 shows the association table 10 which, according
to the invention, can be graphically displayed on a
display 9 after the identification label 6 and the
auxiiiary label 8 are read and stored as a pair. The
matrix-like arrangement of the pairs 12 of labels
reflects the physical arrangement of the
filter/ventilator units 1 on the ceiling of a clean
room, with the first numeral 14 representing a
numerically coded representation of the position of the
filter/ventilator wunit and the second numeral 15
representing the address 7 of the filter/ventilator

unit 1.

In addition, the invention is not restricted to the
combination of features defined in the claims but can
also be defined by any other desired combination of
specific features of all the individual features
disclosed overall. This means that, in principle,
virtually any individual feature of the claims can be
omitted or replaced by at least one individual feature

which is disclosed at another point in the application.



outside as a pair and such that they are stored for 15 further processing,
and there can be displayed on a display 9. Fig. 2 shows the association
table 10 which, according to the invention, can be graphically displayed
on a 20 display 9 after the identification label 6 and the auxiliary label 8
are read and stored as a pair. The matrix-like arrangement of the pairs 12
of Rbél1 fefleR i hietphysical afadgememntofithe Hitenvertilaton vnitsdrely
oa the ceiling of aicteap25 seorowith the firsy nymerakl4 representing a
numerically coded representation of the position of the filter/ventilator unit
and the second numeral 15 representing the address 7 of the
filter/ventilator unit 1. 30 In addition, the invention is not restricted to the
combination of features defined in the claims but can also be defined by
any other desired combination of specific features of all the individual
features 35 disclosed overall. This means that, in principle, virtually any
individual feature of the claims can be omitted or replaced by at least one
individual feature which is disclosed at another point in the application. - 7
In this respect, the claims are to be understood merely as a first attempt
at formulating an invention. 8 Claims: 1. A functional unit comprising a
ventilator unit having



a device-specific address which is additionally provided as a machine
readable identification label which can be read from the outside,
characterized in that the ventilator unit is in the form of a filter/ventilator
unit having a motor electronic comprising a micro controller in which said
device-specific address is stored ang that on the filter/ventilator unit a
second machine readable auxiliary label is provided which contains
information identifying an installation position of the filter/ventilator unit,
Clandsdn that the two labels are, as a pair, detected using a reading means.
2. The functional unit as claimed in claim i, characterized in that the
maching readable labels.are carried out by applying a barcode. 3, The .
o S A 8 R ik eving
2 fHaf tRE TiBAGentiato? dRR Y dicbrol 8nit dFE lirkeehén thebagisdia a5
a bus:Bystemy ire articulardhe blusisystemrhaviagseriahdata transmissiopead
£rén Thedunglionabunit ag claimedin.any one otglaimsl Aedesiacor unit
< cq%ra%tggz%ocl) in thgr?:thg fllt}er{\é/veqﬂtﬂator unjt a}rnd_f aicontro[ unit are linked N
on the basis of & biis system; i paficular theBus Sstent AGvig & 1Ot0r
elq@ﬁygm%@nsﬁg§§§ﬁséﬂﬂOC@L micro controller in which said

device-specific address is stored and that on the

H

filter/ventilator unit a second machine readable auxiliary
label 1s provided which contains informaticon identifying an
installation position of the filter/ventilator unit, and in
that the two labels are, as a pailr, detected using a
reading means.

Z. The functional unit as claimed in claim 1,
characterized in that the machine readable 1labels are

carried cut by applving a barcode.

3. The functional unit as claimed in any one of claims 1
or 2, characterized in that the filter/ventilatcr unit and
a control unit are linked on the basis of a bus system, in

particular the bus system having serial data transmissicn.

4, The functional unit as claimed in any one of claims 1
or 2, characterized in that the filter/ventilator unit and
a control unit are linked on the basis of a bus system, in
particular the bus system having a TCP/IP transmission

protocel.



