UHPopmaumnsa

LIndpoBbie MeHeaKepbl ropeHua



Nopenku Weishaupt ¢ uMdpoBbIM MEHEKMEHTOM ropeHUsa
BOT y¥e 6onee 15 neT ycnewHo NpUMEHAIOTCA Ha pa3nny-
HbIX TenJoreHepaTopax U TEXHONMOrMYECKUX NIUHUAX. Bax-
HEeMLIMM NPENUMYLLLECTBOM 3TOM TEXHUKHU ABNAETCA ee
YHUBEpPCanbHOCTb UCNONIb30BAHUA Ha pPa3HbIX UCMNONHEe-
HUAX FOPENOK U pa3HbIX YCIIOBUAX.

B cobcTBeHHOM LieHTpe paspaboTki 1 MCCnefoBaHui ropenok
COBMECTHO C MPOM3BOAMTENAMKW NPMOOPOB Mbl pa3pabaTbiBaem
MPOAYKLMIO C YHETOM MHAMBUAYANbHbIX MOTPEOHOCTEN.

CerOﬂ,HH CTaJ10 BOSMOMHbIM UCMOJIb30BaHME BCEIMO HECKOJIbKMX
BapraHTOB MEHEKEPOB ropeHnd ANA LLEJSIoro CriexkTpa npmuMme-
HEHWMA ropenquoH TEXHUKMN.

TexHONorMM NOoBbILLEHMWSA 3Hepr03c|)(1)eHTMBHOCTM N COKpaLlleHna
Bbl6pOCOB BPEAHbIX BELWECTB MNOAKTIOYaOTCA K CUCTEMam
YyNpaBJiEHNA; TAKKE MMEETCA BOSMOKHOCTb MNMPUBA3KN K BHELL-
HWUM CUCTEMaM YyrnpaBineHnA.

Romnanna Weishaupt npeanaraet WWpPOKKIA CNEKTP COBPEMEH-
HOW KOHTPONBbHO-M3MEPUTENBHOM annapaTtypbl, & TaKKe roToBble

pelweHna B chepe aBToMaTM3aLmnm 30aH1N.

[epcneKTMBHO, 3KOHOMWYHO, FTMOKO.



Lingposoe
ynpasneHue.

LIndpoBoi MEHeaMMEHT ropeHuma
npeanaraeT MHOXECTBO BapuMaHTOB
ajanTaunm ropenkin K pasnmnyHbIM
PEXMMAaM SKCNyaTaLMmn Temnore-
Hepatopa. [ lapameTprpoBaHue npe-
AENbHO NMPOCTOe..

ToyHOCTb.

MeHezep ropeHus, cepeonpu-
BOZbl 1 BbICOKOKa4YeCTBEHHbIE CO-
efUHUTENbHbIE BII0KM
obecneynBatoT onTUMasbHble na-
paMeTpbl CHUraHWUA TONIMBa.

~weishaupt-

DyHKLMOHA.

JocTynHocTb rnasHoro.

4 pasfenbHbiX W 3aLliMLLEHHbIX Na-
posieM YpOBHA yrnpaBneHus obec-
NeYnBaIOT MaKCMMasbHbIN
KOHTpOsb 1 6e30MacHOCTb.



LndpoBon meHeaep ropeHus
W-FM50 /7 W-FM54




~weishaupt-

Lindposon meHemwep ropeHma W-FM50
CucTeMHbIM 0630p € LOMOMHUTENBHBIMK ONUMAMK

lopenka ¢ uM$ppoBbIM
MeHeAKepoM ropeHus

CepBucHas
nporpamma
ACS41

M ABuraTtenb
ropenku YacToTHbIM
npeo6pasoBa-
Tenb AnA
, 4acToTHOro Bson PerynaTop
.I-L MwmnynbcHblf perynupo- 3apaHHoro MOLLHOCTH Bnok uHankaumu
AaTUYUK BaHUA 3Ha4YeHunA KS20 W ynpasneHuvsa
AnbTepHaTHBa:
CYeTYMK rasa
Wnu /T
MeHenep ropeHusa
W-FM50
CepBonpueog CepeonpuBoa Pene Pene Pene [BeoiHon TonnueHble
rasoBoro BO3AYLUHbIX AaBneHus AaBreHuA [aBlieHWA  rasoBblv Knanasbl
Apoccensa 3acCNoHOK Bo3ayxa rasa W/T KnanaH

[Mpmmep cxemsr ¢ W-FM50

LindpoBon meHeaxep ropeHus
Weishaupt 6onee pecatu net
ABNAETCA HEeOTbEM/IEMOW UHHOBA-
LIMOHHbIM 6/TOKOM ra3oBbIX, HUAKO-
TOMNUBHBIX K KOMBWMHWPOBaHHbIX
ropenokx.

Ha ropenkax monarch® WM10/20/30
yCTaHaBNMBAOTCA LNPPOBLIE MEHEA-
wepbl ropenna W-FM50 n W-FMb4.
OHu 0TNMYaloTCA NPOCTOTOM yrpasne-
HWA, BEICOKOW MPOYHOCTBIO 1 OTAIMYHBIMM
JRCnyatalMoHHbIMKN XapakTeprUCTu-
Kamu.

OneKTpoHHOE CBA3aHHOE perynmpo-
BaHMWE KaK 4aCTb MEHeaKepa ropeHns
ob6ecreynBaeT TOUHYIO LO3MPOBKY TOM-

nvBa ¥ BO3ayxa, obecneynBaeT BOC-
NPOn3BOAMMOCTb HACTPOEK B TE4HEHUE
[lONTO BPEMEHHU, NMpUYeM 0Co60e BHU-
MaHKWe yaenAaeTcA BO3ayxy.

W-FM50 noaroToBneH anAa 4actoT-
HoOro perynupoBaHusa. Ecnuv Bel go-
MNOJTHUTENBHO Bb|614paeTe 4YaCTOTHOE
ynpasnexue, To y Bac nossnaetca Bos-
MO}HOCTb MCMONb30BaTb BCE NPenMy-
LecTBa AaHHOM TEXHUKK: BbICOKMM
noTeHunan 9KOHOMUU 3ﬂeKTp03HepFMV|
M CHW¥eHWe paboyero ypoBHsA Lyma, a
TaKMe MyCKOBOro TOKa, YTO Cnocob-
CTByeT CHUHKEHUKO MMKOBbIX Harpysor(.
Bnaropaps yactotTHomy peobpa3soBa-
Tento obecneyrBaeTca onTMmasbHas

3alumMTa ABUraTesns rno TOKOBOM Ha-
rpyake. CoBpemeHHasa cuctema me-
HeaMKMeHTa ropeHua npeanaraet
[OMOSNHUTENBHBIE BO3MOKHOCTH: Lid-
POBOM 1 aHAIOrOBbIM BXOAb! ANA BHELL-
Hero perynatopa MOLLHOCTH,
ynpasfieH1e BHELUHWUMK NPeaoXpaHn-
TeNbHLIMW TOMNIMBHLIMK KnanaHamu, ne-
pepaya faHHbIX K cMCTeMam
ynpaBfieHWA BbICLUEro YPOBHA U BBOS,
onpeaenéHHbIX CneurMpryHbIX Ana 06b-
€KTa napameTpoB, Hanpumep ycTaHaBs-
n1BaeMoe BpeMA NpeaBapmTENbHON K1
[AOMONHUTENBHOM NPOAYBKU.

3By4HT XOPOLLO, U Ha AeNe AeNCTBM-
TeNbHO Tak.



Lindpposon MEHEKMEHT FrOpEeHMA

W-FMb0/54

b0k yripaBneHms, BCTPOEHHbIV B rOpesKy
WIIH yCTaHOBIIEHHBIN OTAENBHO (AMHA
coeanHuTeIHoro Kabens 4o 20 m)

Meremwep roperHna W-FM54
B KOpriyce ropeski

Bnok nepernoyerna W-FM54 B cepsicHom

r10J1I0MEeH1H

MpoaymaHHble pelueHus
MpenBapHTENbHOE KOHGUIypUpOBaHWE Me-
HeZKepa ropeHns 1 4acToTHOro Npeobpaso-
BaTesna, aBTOMaTU3MpOBaHHaA cucTema
NPOBEPKH Ha 3aBOAE W Ge3ynpeyHbIi Npo-
[YKT y 3aKka34unka. I1o Weishaupt.

CoKpallieHHoe BpeMA Ha MOHTam
ONEKTPUYECKHE KOMMOHEHTBI YHKE FOTOBbI K
NOAKMFOYEHNIO, UCKITHOYAOT BO3MOKHOCTb
HEMPaBUIILHOTO COEAMHEHUA, UMEIOT MapKM-
POBKY M MPOTECTMPOBaHbI. ITO NO3BONAET
6bICTPO M 6e30MacHo 3amnyCcT1Tb 1 HACTPOMTL
rOPENKY, a TaKke 06ner4yaeT CepBMCHoe 06-
Cry*u1BaHHe.

CepBHCHOE MnonoxeH1e

CepBrCHOE MOMOKEHNE KOPOBKK Nepe-
KIMIOYEHWA TOMNMBA NPELOCTaBNAAET ONTH-
MaslbHbIM LOCTYN 1A MOAKIOYEHNA
M3MepHTENbHBIX MPUGOPOB.

MepeknioyeHue B1Maa Tonnuea
Mepekntoyatens BbIGOPaA TOMIMBA, YCTAHOB-
JIEHHbIM B KOPMyCe ropesiku, No3BonAeT ne-
peKntoYaTbCA C OAHOMO BK1AA TONMBA Ha
ZIPYroi HenocpenCcTBEHHO Ha roOpPesKe Um
[IMCTaHLMOHHO.

CoxpaHeHue JaHHbIX

Yem rmbye cuctema, TeM 60sblle BO3MOMKHO-
cTeW AnA HACTPOMKK OHa NPEAOCTaBNAET.
XopoLuo, ecnv ecTb BO3MOKHOCTb COXPaHATh
BCE HaCTPOMKM U 3aTeM Npu HEOBXOAMMOCTH
BOCCTaHOBWTb MX. DTO AAeT yBEPEHHOCTb B
TOM, YTO B CJly4ae HEeLITaTHOM CUTYyaLMK CH-
cTema TennocHabmeHWA byaeT BOCCTaHOB-
fleHa B KpaTyamLLMe CPOKH.

DYHKLMA PE3EPBHOIO KOMMPOBaHHA

(DyHHLU/Iﬂ BOCCTaHoOBJ/IEHNA

FeHnanbHOe NPOCTO MNK NPOCTO
reHuanbHo?

MeHenep ropenna W-FM54 nmeet Bce

TO Xe camoe, 4to U W-FM50, Ho Tonbko

B BOMHOM MCMONHEHWH. [oaToMy ero MoxHO
MCMonb30BaTh Ha KOMOUHWMPOBAHHbIX U ABYX-
ra3oBbIX ropenkax. YHvBepcanbHoe onpeae-
NEeHMe NIMHUIA NoaaYM TonnunBea Aenaet ero
cTOMb rMBKMM. NepekntodeHne Memay Kom-
6MHaLMAMKM BUZOB TOMMBA, HANPUMED, KU
Koe TonnMBo/raa unm ras/ras, BO3MOXHO 6e3
MCMONb30BaHWA LOMOMHUTENbHbIX GIOKOB.
CurHansl 418 pene AaBneHUA, KnanaHos

1 CEpPBOMNPWBOAOB NModatoTcA Yepes 610K ne-
pekntoYeHnsa Ha MeHeakep roperna W-
FM54 B 3aB1CHMOCTHM OT BUAA TOMMBa.
HKoHeuHo, Mbl N03a60TUNMCL O KOPPEKTHOM
ynpasneHun. Bxoapl AnA AByX-, TPEXCTYNEH-
4aToro 1 MOAYIMPYEMOro ynpaBneH1a Npes-
CTaBfeHbl B LMPPOBOM M aHa/IOrOBOM BUAE.
CurHanbl TEpMOCTaTOB W NPECCOCTATOB
MOMHO MCMOMb30BAaTh TaK He TOYHO, KaK CUr-
Haslbl OT 3NIEKTPOHHBIX PETYNIATOPOB MOLLHO=
CTW UNK ynpasnsatowpme curHans 4...20 MA.
Linpposoe ynpasneHne npr NoMOLLM WKHBI
Modbus - ele oauH BapuaHT, peanvM3osaH-
HbI B MeHeaepe ropennsa W-FM54, 1 ato
fanexo He Bce. MHOKeCTBO NMonesHbIx Lind-
POBbIX UHCTPYMEHTOB MHGOPMUPYIOT onepa-
TOpa U CEPBHUCHOMO MHKEHEPa O COCTOAHNM
ropenku. Yuet paboyero BpeMeHW ropesiku
1 KONMYeCTBa €€ 3arnyCKOB MO3BONAET CAe-
naTb BbIBOAbI O PexnMe paboTbl YCTAHOBKM
1 NP1 HEOBGXOAMMOCTH ONTUMHU3MPOBATH EE.

Pervctpatop HencnpaBHOCTEN xpaHWT A0 25
3anu1cew 1 JaeT AeTanbHy0 MHGOpPMaLMIO O
TOM, MPH KaKKX YCIIOBMAX MOABMNACH Ta UNK
MHanA ownboK. [ina Tex, KoMy Heobxoanma
6onee feTasbHaA cMCTeMHaA MHbopMaLMA,
npeaycMoTpeHa BO3MOKHOCTb CHUTLIBAHWA
baKTUYECKMX M 33aHHBIX JaHHBIX C BXOL0B

1 BbixonoB. [1na yero? BeicTpoe v HapekHoe
onpezeneH1e CTOUHUKA HEMCNPABHOCTH
AN1A 3aMeHbl B1I0KOB, KOTOpbIe AEeNCTBM-
TenbHO HencnpaeHbl. Bbiroaa Bo Bcex oTHO-
LIEHMAX.



~weishaupt-

Lingpposon menemkep ropenmna W-FMo4
CUCTEMHbIE KOMBWHALMK

CepBucHas
nporpamma
ACS41
lopenka ¢ uM$ppoBbIM
MeHeAKepoM ropeHus
M AsuraTtens
ropenku
Beopa Perynatop
WmMnynbcHbIR 3apgaHHoro MOLLHOCTH Bnok nHankauuu
-I-L AaTUYUK 3Ha4yeHunA KS20 W ynpaBneHusa
Cepeonpu- AnbTepHaTHBa:
BOA BO3- CYETYMK rasa @
OYLWHbIX Wnu w/T
3acCnoHOK
YacToTHbIM npe-
obpa3oBaTtenb
ANA YaCcTOTHOro
perynvpoBaHua
4acToTbl Bpalle-
HUA
MeHeaep ropeHus
W-FM54 1 6nok
nepeKnoYeHu1a
MepeknioyeHre cepBONPHUBOAOB, pene AaBlieHUA W KnanaHoB
CepBonpuBos CepBonpuBoa  Pene Pene Pene [BorHon TonnueHble
rasoBoro BO3AYLUHbIX [aBneHus [aBrieHus [aBlieHWs  rasoBblv KnanaHbl

Apoccens 3acnoHOK BO3Ayxa rasa /T KnanaH

[Mpmmep cxemsr ¢ W-FM54



LindbpoBon meHeaep ropeHus
W-FM100 /7 W-FM200




~weishaupt-

Lindpposon menemwep ropenma W-FM100/200
CUCTEMHbIE KOMBUHALMM
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lMpmmep cxemsr ¢ W-FM 200



LindppoBon MEHEKMEHT rOpEeHMA
W-FM100 /7 W-FM200

Solluwert 58.
Istuert T8,
Leistung E4
Flanme 9

bYW ¢ TexcToBori
MHAMKaLMen

AHImicKni
Hemeurmri
DpaHLy3crui
UranbaHckmi
[Noptyranscrui
HcnaHcrmii
[Monbcruii
CrioBeHcKm#
Berrepcruii
Yewcrmvi
Xopsatckuii
[onnaHacKui
L/senckmi
Larckuri
Hopsescruii
DuHcrmi
Pyccruii
Typevrmi
bonrapckmi
PymbiHCKM#
Hurarickmi

Meremmep ropeqns W-FM100 nmm W-M200

Ha Kopryce ropesikmn

YcTaHoBKa B WKagy ynpaBneHuaA

PasnnuHan cuctemHasa TexHuka
Lindpposble meHeaxepsl roperna W-FM100
1 W-FM200 ¢ nHpopmMaLMoHHOM LWMHOM
CAN B 3aBMCMMOCTH OT 3anpoca MoryT GbiTh
KOMMaKTHO CMOHTMPOBAaHbI Ha FOpPesKe Win
B WKady ynpasneHud. bnox ynpasnexua

W MHAMKaLMKM (TaKke NOAKNIYaeTCA No
wwre CAN) MoHO pacnonarats rae
yrogHo. OH TaKie BKMtoyaeT B cebA MHTep-
deichl ANA NOAKMIOYEHNA K aBTOMaTHKe
30aHui no wuHam Modbus RTU mnun eBus

¥ NOAKMIOYEHME K KOMMbLIOTEPY C 060M0YKOWM
Windows 1 cepsmcHoi nporpammoit
ACS450.

HomnaKTHbIM U NPOU3BOANUTENBHBIN
ABTOMAT ropeHua oTMyaeTca oT LUdppo-
BOr0 MeHe[epa ropeH1a Kak neyarHaa mMa-
LWKHKa oTnYaeTcA oT KomnbtoTepa. OamnH
LMPOBOI MEHEAMED FOPEHNA Ha OrpaHm-
4eHHOM NPOCTPaHCTBE 06LEANMHAET PasHO-
06pasHble GyHKLIMW YNpaBneHNAa FropeKoMn,
aBToMaTa ropeHWA U CUCTEMbI Perynmnposa-
HK1A ropenok. [Npenmyliectsa BO BCex OTHO-
weHnAx. MexaHn4yecKne MCTOYHNKIM OLLIMGOK
13-32 KOMMYTALIMOHHbIX KOHTAKTOB M COeaM-
HUTENbHBIX Kabenen ceeaeHsl K MUHUMYMY.
HoBble cMcTeMbl MOHUTOPHHIa KaK, Hanpu-
Mep, CUCTEMA KOHTaKTHOW 06paTHOM CBA3MK,
obecneunBaloT 6e30NacHOCTb, onpeaenan
HEAOoMYCTUMbIE CUMHANbI MO HaMNPAKEHWIO,

¥ pearvipyloT Ha HWUX B 3aBMCMMOCTM OT CK1-
Tyaumm.

[pyrve npenmyLecTsa TaKKe O4eBHUIHbI.
MeHbLue MecTa, GbICTPbIA MOHTaM 1 KOM-
NblOTEPU3MPOBAHHbIE CUCTEMHBIE MPO-
BEPKM - BCE 3TO CHMMaeT 3aTparhl

¥ NOBbILAET Ka4ecTBO.

BecnpourpsiluHaa cuTyaumna AnA 3akasumka
¥ NPOM3BOAMTENA.

aﬂeKTquSCHaFI HOpOﬁHa ABUratesia ropesikn

BcTpoeHHas cxema rycKa Auratens
"3Be3ga/TpeyronsHUK" onLHoHabHO
C aBTOMaToM MaKc. ToKa

OnymoHasbHO Co BCTPOEHHBIM YaCTOTHbIM
npeobpasosaresnem



Bbicoyanluada cteneHb TOYHOCTH
9J'IeHTpOHHaFI CUCTEMa CBA3AaHHOIO PErynnpoBaHMA

TOMNJMBa 1 BO3YyXa

Frequenzumrichter

BozaywHas
3acrnioHKa
Perynsatop
Tonnuea

LlinHa CAN

W-FM200

Hauny4ywee cooTHowweHWe Tonn1ea v
BO3A4yXa B TOMNJIMBOBO3AYLUHOW CMECH
BO BCEM AMWanasoHe perynMpoBaHusa ro-
PesiKh BO3MOMHHO TONIbKO C NMPUMEHe-
HUEM CamMmoro COBPEMEHHOro
uMdppoBOro MeHeaKepa ropeHus.
MeHenKMeHT ropeHus He orpaHnyMBaeTCA
TONbKO MEHEKEePOM, HO OXBAaTbLIBAIOT BCIO
cUCTEMY LIENMKOM. DNEKTPOHHbIE W MeXa-
HUYECKME YCTPONCTBA AOMHKHbBI UMETL OAMW-
HaKOBblE HACTPOEYHbIE 3HAYEHWA, TONBKO
TaK JOCTUraeTca MakCMMalibHad TOYHOCTb.
Ho oamHaroBoe 3HayeHue He ABnaeTca
OIMHAKOBbIM MO 3HAYEHUIO C UAEHTUYHBIM
06BLEMOM.

YT0 KacaeTcA MexaHWKM, TO 30eCh peLlaro-
Lee 3HaueH1e MmMeeT He [obaBneH1e Mexa-
HUYECKNX KOMMOHEHTOB, @ OTKa3 OT HMX.
Ecnun paccmotpeTs nobyto ropenky
Weishaupt, To MOMHO 3aMeTUTb, YTO MeXaH -
YECKME KOMMOHEHTHI 30eCh NPUCYTCTBYIOT
TONbKO B HEOH6X0ANMOM MUHKUMYMe. Llndpo-
BblE CEPBOMPMBOAbI C TOYHOCTHIO MO3MLMO-
HuposaHua Bana 0,1 rpaayca u
TOPCHMOHHOYCTONYMBbIE MydTOBbIE COEANHE-
HWA 06eCcnevnBatoT TOYHbIE M BOCMIPOM3BO-
A1Mble nonoxeHna. Bcé ato AaBnaeTcA
OCHOBOW A/1A MOCTOAHHOIO, TOYHOrO 403K~
POBaHMA KaKIOro M3 KOMMOHEHTOB M Aab-
HeMLan Ux Nofaya B ANEKTPOHHYIO CHCTEMY
CBA3aHHOI0 PerynnpoBaHua.

CepBonpuBogbl
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[logobHada cuctema gaeT 3HaYUTENbHbIE
npenMmyLLecTsa npu agantaLnm K pasnmy-
HbIM XapaKTEPUCTUKaM 3aCIOHOK W reoMeT-
pumn darena. [Mpu nomoLn makc. 15 Toyek
HACTPOWKK, HaCTpamnBaeMbIX B 3aBUCUMOCTH
OT MOLLHOCTH, MO}HO [OCTWYb ONTUMANbHbIX
pesynbTaToB. 3acny#mnBaeT ynoM1HaH!a
TaKke 1 NPOCToe NMHeNHoe pacnpeseneHve
MOLLHOCTM MO BCeMy rpaduKy CBA3AHHOIO
3NEKTPOHHOrO perynmMposaxua. [pu ogHo-
KpaTHOM M3MEpPEHUK pacxofa Tonnmea Ha
Kaaon paboyelt TouKe 1 BBOAE NPOLLEHT-
HbIX 3HAYEHNI MOLLHOCTM MPOUCXOAMT aBTO-
MaTU4ecKoe NMHENHoe pacnpeaenexme
pacxoa OT MUHUMAaILHOM A0 MaKCUMaslb-
HOWM HarpysKu. Kaw/abii ynpasnatoLwmi cur-
Han perynnpoBaHiA MOLLHOCTH BbIMOMHAET
BCerza paBHOMEpHOE M3MEHeHKe MOLLHO-
cti. OnTuMK3aLmna paboTel perynatopa
MOLLHOCTHM ynpoLiaeTcs, cuctema pabotaet
cTabunbHer, a 3pGEKTUBHOCTb YCTaHOBKM
pacTer.

Cepsonpueogs! [°3 |

~weishaupt-
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Hak pa6oTaeT aneKTpoHHasA cuctema
CBA3aHHOro perynMpoBaHuA?

[pu HacTpowiKe ropenki cocTaBNAETCA rpa-
GMK MO AaHHBEIM M3MEPEHUA AbIMOBbIX Fa30B
ANA Kawa0ro paboTaroLlero B cucteme cep-
Bonpueoaa. o Bcemy rpaduky npun 3Tom
06pasyeTcA HeO6XOAMMBbIN M3OLITOK BO3Ayxa
OT Manow 0 6onblioi Harpysku. [MNpum aKc-
nnyaraLlmm ropenkn AaHHbI M36bITOK 10~
HeH NoAAepHMNBaTLCA Ha MOCTOAHHOM
YPOBHE MO BCEMY [ManasoHy MOLLHOCTM.
Ecnn paccmoTpeTs paboune rpadukm cep-
BOMPUBOAOB Ha BEPXHEN KapTHHKe, TO
MOMHO YBMAETb, HACKOMBKO NO-PasHOMY OHK
BbIFAAAT: POBHbIM, KPYTOM M M30MHYThIN.
YTo6bI KOMMEHCHpPOBATL 3Ty PasHULLY, Me-
HEeAMep ropeHnsa UCrnonb3yeT pasnnyHoe
BpemsA Bblbera cepeonpreoaoB. B 3aBucu-
MOCTW OT M3MEHEHMA MOLLIHOCTU MEHEAMED
FOPEHWA PacCUMTBIBAET ANA KaKA0r0O cep-
BOMpPKWBOAA TOUHOE BpeMaA Bolbera. TonbKo
TaK BO3MOMHO, YTOBObI NONOMEHNA 3aCNOHOK
1 41cno 06opOTOB TOYHO CNEeaoBanM rpa-
U1Ky - KOHTPONb B CMCTEME TOME MPUCYT-
CTByET.



OnTumanbHoe pacnpeaenexmne
Menouu Toxe MMerT 3HadYeHue

OnTumanbHoe pacnpegeneHue MOLLHO-
CTH B 3aBUCUMOCTH OT TernnionoTpebne-
HWUA YCTAaHOBKU MMEET peluatoLlee
3HayeHue anAa addeKTUBHON paboThbl
YCTaHOBKH B LLeJIOM.

3a 370 0TBEYaEeT OAMH 13 KOMMOHEHTOB CH-
CTEMBI, KOTOPOMY MO CPABHEHWIO C APYrvMM
BaXHbIMM 371EMEHTaMM, TaKMMW KaK KUCIo-
pOAHOE perynnpoBaHune, perynnpoBaHve
CO v yacTOTHOE perynupoBaHue, yaenaerca
CPaBHWUTENBHO M0 BHUMAHWA - PErynaTop
moLHocTi. OH oTBeYaeT 3a To, YTO ropesnka
MCMONb3yeT BCeraa CTOMbKO TOMMBa,
CKOJbKO HEOBXOAMMO B AJaHHbIM MOMEHT. OH
NPeAoTBpaLLaeT HEHYKHbIE MOCTOAHHbIE 3a-
MyCKW M OCTAHOBKMW FOPENIKM U UCKIOYaeT
U3MNULLIHKE BbIGPOCH BPeLHbIX BELLECTB NpU
3anycke. Perynatop MoLHOCTH -3T0 ras-
HEMLLMIM KOMMOHEHT CUCTEMBI, ECTIU peyb
naeT o nosbiteHnn rogosoro KM v ako-
HOMWM ToMMMBa.

Weishaupt npeanaraet undposble meHea-
wepbl ropenna W-FM100 n W-FM200 ¢
BHYTPEHHWM PErynAaTopOM MOLLHOCTH C pas-
HOOBPa3HbIMK BO3MOMHOCTAMI HAaCTPOMKM.
B npropuTeTHOM [pemmnme 3aeck HaxoauTCA
aBTOMaTH4ecKan afganTaLua napameTpos
PID-perynunposanua. Moa aTM cKpeiBaeTcA
METOf, M3MEPEHNA, KOTOPLI CNeanT 3a An-
HaMWKOI YCTaHOBKM 1 UCXOAA 13 3TOrO pac-
CYMTBIBAET XapaKTEPUCTUKM AJ1A KawKA0ro
KOHKPETHOrO Cryyan. SKOHOMMTEL XOPOLLO,
HO TOMBKO B HYMHbIX MecTax. [oaTomy
BaHO He TepATb 13 BW/Y cam TennoreHepa-
TOp. CAMLWIKOM BbICTPLIN HarpeB 1 CAMLWIKOM
HU3KKE IKCMNyaTaLlMOHHbIe TeMMepaTypsi
MOryT MOBPEAWTL YCTaHOBKY. Takue napa-
METPbI, KaK MUHMMaNbHaA Temneparypa B
KOTNE MK GYHKLMA 3aryCKa KoTna 13 Xo-
NOAHOrO COCTOAHMA B LIAAALLEM PEXMUME
npefoTBpaLLatoT 3To.
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BHeapeHWe BHELHWX 3NEKTPUYECKMX
CWUrHamnoB B cucTeMy ynpasneHnsa 6e3 60nb-
KX 3aTpaT He BCceraa BO3MOKHO. Linppo-
Bble MeHeaepbl ropeHna W-FM100 u
W-FM200 npeanaratot cpem npoyero pas-
flenbHble BXOAbI [1A KOHTYpa yrpaBneHus u
uenu 6esonacHocTi. [1ononHUTENBHO 34ech
NPUCYTCTBYET pasHble NPorpamMMbl 3anycka
FOPEesIKK Ha rase, IErKOM WIN TAKENOM HWa-
KOM TOMnmMBe AJ1A PasNnyHbIX 06nacTei npu-
MeHeHWA, Tak, Hanprmep, MOXHO
HoHTponupoBsaTh OTKpLITOE MonomeHue 3a-
CIIOHKM B CUCTEME MPUTOYHOMO BO3AyXa Wi
[bIMOX0/€, NGO NPOU3BOANTL KOMMYTa-
LIMOHHbIE CUrHaUTbl K Mofade Tonnmea. Beé
3TO 3BYYNT HE OYEHb BreYaTNAoLLE, HO 3TO
MMEHHO Te BeLLM, KOTOPbIE MOBLILAIOT ro-
TOBHOCTb K paboTe 1 6e30MacHOCTb 3KC-
nayaraumu.
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Backur ?2 Info
W-FM  ? FBE
REBE 2 W-Fi

CoxpaHeHHe AaHHbIX

Kamabii 3HaeT, YTo HUYTO He BEYHO, HO
MaJ10 KTO MPUHKWMAET B pacyeT Mepbl npea-
ocTopoxHocTH. Bce 6nokn nHanKaumm 1
ynpasneHus, NpefocTaBNAEMble KOMMaHUEeN
Weishaupt B cocTaBe LUn¢ppoBbIX MeHeaKe-
POB ropeHua, CHabMeHbl OTAENbHbIM, 3aLLy-
LLEHHbIM OT NOTepK AaHHbIX, MOAYNEM
namatv. B cnyyae, ecnun Heobxoamnma 3a-
MeHa MeHeKepa ropeHus, BeCb 06bem
[2HHbIX MOMET BbITb BbICTPO, NerKo 1 6e3
OLUMBOK NepesanicaH Ha HOBOe YCTPOMCTBO.
A onA Tex, KTo NpeanoYnTaeT NoBbILLEHHYHO
6€30MacHOCTb, CyLLIECTBYET BO3MOKHOCTb
MpW MOMOLLM CEPBUCHOM MPOrpammbl
ACS450 nepenucatb HAaCTPOMKKU Ha KOM-
nbloTep WK BHELLHWIM HocuTenb, HepocTa-
TOYHO MPOCTO BBICTPO MpHexaTb Ha MECTO,
TOYHO TakK e BawHO BO30GHOBUTL Nofady
9HEPrUK B KpaT4anLLMe CPOKM.



~weishaupt-

[loBbiLleHHne 3dPEKTUBHOCTH
U CHUKEeHUe o6bEmMa BpeaHbIX BbIOpOCOB

0O6/MuH
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HacToTHOE perynnpoBanve

Hom6uruposarHsie ropenku monarch® WM-GL 30 ¢ W-FM200. ucn. CO/ARF

C 4aCTOTHbIM npeoépa3OBaTeneM

CHUKeHHWe aneKTponoTpebneHns Ha npumepe ropenkn WM-G30/1-A-ZM-3LN
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LaHHble r10J1y4eHbl Ha aspoAanHaMnM4ecKoM CTeHae
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Pacxop, Bo3ayxa [% 06.]

MowHocTb asuraTtens [KBT]

MpousBoauTENbHOCTL LLUGPOBOro Me-
Hepxepa ropeHna W-FM200 oueBnpgHa.
Cuctema coaepwuT 13 pasHbix nporpamm-
HbIX KOMBUHaLMK. MHOrMe 13 HUX Heno-
CPEACTBEHHO CBA3aHbl APYT C APYroM.
Taknm 06pa3om YaCTOTHOE perynmMpoBaHme
BCeraa ABMAETCA COCTABHOM YacTbio CBA-
3aHHOrO pPerynMpoBaHuWs, 4TO B KOMINEKce
06pasyeT OCHOBY AN1A KOMOUHWPOBAHHOIO
perynuposaHmna O, /CO.

Bca aTa cnokHan, B3aMmocBazaHHaa Tex-
HWKa ynpasnAeTCcA «yMHO» NPOrpamMMon,
KoTOpaA B pOHOBOM pemmnme Npon3BoanT
pacyeTbl U HaCTPOWKK 1 obecneynBaeT aB-
TOMaTMU3aLMmIo.

YHeTKO CTPYKTYpHPOBaHHbIE YPOBHM Ha-
CTPOEK C TEKCTOBOW MHAMKALMEN NO3BO-
NAKT NPON3BECTH TOUHbBIE HACTPOMKK C
Lienbio 06eCneyeHA 3KOHOMUM 3HEPT K CO-
BMECTHO C 3KOSTIOMMYHBIM CHUIaHWEM TOmM-
nMBa 1 ONTUMaNbHBIM PEXMMOM PaboThl
FOPENKM.

Hak Bo6MTbcA SKOHOMUU 3HEPrUU U
KaKkue JOMNOoNHUTENbHbIE NPpenmyLLecTBa
npy 3TOM OTKpbIBalOTCA?

[openku ¢ MofynupyembIM yrpasneHnem
HapAdy ¢ M3MeHALLUMCA 06BEMOM TOr-
NMBa UCMOJb3YIOT TaKME M B COOTBETCTBYIO-
Lem Konnyectse Bo3ayx. OBbluHbIe
APOCCESIbHBIE 3ACTIOHKM - 3TO MexaHWye-
CKMI croco6 perynmpoBaHus, pi KOTOPOM
BO3AyX NOAAETCA Mpu NOCTOAHHOM YacToTe
BpallieHWA asuratend. Ecnu asuratens pa-
60TaeT ¢ Harpyakoit 100%, HecmoTpA Ha To,
4TO B laHHbIA MOMEHT HEOBXOAMMO TONBbKO
50%, Gonbluas 4acTb 3Hepruu BoipabaTbiBa-
eTcA BrycTyto. M MeHHO 3Ta SHeprua aKo-
HOMMTCA MpK UCMOSBb30BaHNU HaCTOTHOIO
peryn1posaHuA. OfHaKo YacToTHOe peryni-
poBaHWe npeanaraer elle U apyrve npe-
nmyLLecTsa. 3a cHeT CoKpalLeHna Yncna
060pOTOB CHUMHAETCA YPOBEHD LLyMa, MOBbI-
LIaeTCA MeXaHWMYeCKan MNaBHOCTb Xoaa 1
YNYYLLAOTCA MyCKOBbIE XapaKTEPUCTUKM
Apurarens.



Perynuposanune Oo/CO

HomburmposarHbie ropenku monarch® WM-GL 30 ¢ W-FM200. Hcn. CO/ARF
C 4acTOTHLIM npeobpasoBaresnem

-~ T i,EE
I

3

=

@ g L 1,4
8

S g _] 1,5
N

o

(]

: 4 C rucnopoaHsim perynvposaruem [— 1,23
]

5 o

g 2 1,12
o]

o

a | 1,12
1 4 panuua obpasosarua CO  —1.08
(CO > 50 ppm)
° T T T T 1.
o0 20 0 a0 =l 100

MowHocTb ropenku (%)

[Mpumep: CoctaBneHme rpagpmra o6pasosarHua CO 1o Bcemy anana3oHy perynmpoBaHHs rOPesKM M COOTBET-

CTBYIOLLME HACTPOFIKM MO BO3/YXY C KUCIIOPOAHbIM PEryMpoBaH1em v 6e3 Hero.

HoadduumneHT nsbbiTka Bosayxa A

~weishaupt-

C pocTom LieH Ha 3Hepropecypchbl U nNp1
Han14yMr UCNbITAaHHOW CEPUHHOM TEXHUKH
6onbLUe NPpeuMyLLEeCTB NpeanaraeT nepe-
XopA, Ha HoBeHLMe obpasLbl. KopoTkue
CPOKKW OKynaeMoCTH MPUHECYT CHUKEHWE
pacxofos B 6yayuiem. M ato He Bce. MNocTo-
AHHBIA KOHTPOIb U PEryNIMpOBaHKe npoLiecca
ropeHusa 6e3 obpasosaHna CO o3HavaeT
9KCNyaTaLUMOHHYH0 6e30MacHOCTb FOPEsIOK.

[Be He3aBMCHMbIE U3MEPUTENbHBIE CUCTEMBI
B3aMMOLEVCTBYIOT CO CBA3AHHBIM 37IEKTPOH-
HbIM PETySIMPOBaHWEM MEHeIKepa ropeHus.

[0TOBHOCTL K 3KCMyaTauun 1 6e3onacHoOCTb
BO BCEX aCrleKTax.

Hak BnuseT knucnopoaHoe perynuposa-
HUWe Ha yBenuuyeHue KMNO?

3agaya ropesniku 3aKnto4aeTcs B TOM, YTOGbI
CMeLLMBaTb BO3JyX 1 TOMIMBO MaKCUMasIbHO
OAHOPOAHO AJ1A faslbHEMLLEr0 ONTUMabHOMO
CHHUIraHUA. anSHaKOM KavyecTtBa CMeCUTESNb-
HOr0 YCTPOMCTBa ABNAETCA MOJIHOTA Cropa-
H1A. DTO 03HaYaeT, HACKOIbKO BIN3KO
MPOLLECC CropaH1aA MPUBIM3MICA K CTeXHO-
METPUYECKOMY, NMPaKTUYeCKK 6e3 06pa3oBa-
Hua CO.

OTa To4Ka Ha3blBAeTCA rpaHuLiei obpasosa-
Hra CO 1 oKoHuaTenbHO OMpeaenser, ¢
KaK1M M36LITKOM BO3/yxa AOMKHa paboTaThb
ropersnka, 4TO6bI KOMMEHCHMpOoBaTb BHELLHWE
MoroAHble BO3AEMCTBHA, KonebaHWa Tenno-
TBOPHOCTM TOMNMBA, 3arPA3HEHNA BEHTUNA-
TOPHOrO Koneca 1 BO34yXONpOBOAALLIMX
6/10KOB. DTOT M3GLITOK BO3AYXa BLICTYNAET B
KavecTBe Gannacra, YTo yBenniMBaeT o6bem
1 CKOPOCTb MOTOKa AbIMOBbIX ra3os. [pu
9TOM CHUM¥aeTCA Tennonepeaaya 1 obLmi
TennotexHuyeckmin KM,

HucnopoaHoe perynuposaHue He ynydiaeT
CMecHTeNbHOE YCTPOMCTBO, HO BAMAET Ha W3-
GLITOK BO3Ayxa. HenpepbiBHOe 13mepeHue co-
AEepHKaHNA KUCOPOAA B AbIMOBbIX ra3ax
MOMET CBECTM M3BBITOK BO3AYXa K MUHUMYMY.
O6bem BbIXMOMHBIX ra30B YMEHbLIAETCH, CKO-
pOCTb MOTOKa NaAaeT, TennoobMeH yy4lua-
etca, a KM pacrer.



RKucnopoaHsle 3oHas QGO 20 1 QGO 21

QGO 20

CpaBHUTENbHbIN ras

[na KoppeKTHOro, 6bICTPOro U Henpe-
PLIBHOrO U3MEPEHHUA COAEepPKaHUA ocTa-

T TOYHOro KUCNopoaa UCNOoJib3yKlTCA TaK
epmMmonapa nop HanpAaxeHuem

(Bo3Ayx)

HarpeB 3oHpa

Ha3biBaemble Lambda-30HAabl.
Ha ocHoBe cucTembl M3MepeHnit 30HA0B

BO3MOMHA MOCTOAHHOE M3MepeHua 6e3 Ka-
HanpseHue HepHcTta

NBpoBoYHbIX LmKoB. OHo no3BonaeT
NPOBOAMTL 3aMepbl HAMPAMYHO BO BaKHbIX
[bIMOBBIX Fa3ax 1 04eHb GbICTPO BblAAeT
peayneTaTbl M3MepeHui. [na cpaBHeHus,

Tepmonapa Lpyrve razoaHanmM3aTopbl-npubopsl Tpe-

Anddy3noHHbIN 30HA,
QGO 21

Komnosut

[biMoBble ra3bl

RucnopoaHeiti soHa B paspese

Mpu CHUraHUM TONNMBA OCHOBHBIE KOM-
NOHEHTbI TONNIMBa B3aUMOAENCTBYIOT

C KUCNIOPOAOM, COAEPHALLMMCA B BO3-
ayxe.

IMpu AOCTATOYHOM KONMUYECTBE NoaaBae-
MOrO BO3/yxa yrIeBOIOPOAHBIE Fa3a M Hiuf-
KOrO TOMAMBA 06pasytoT yrIEeKUCbIN ras
(C0O2) u Bomy (H20).

[locTatouHoe KOnMYECTBO BO3ayXa - 3T0
OYEHb PACTAMMMOE MOHATHE, TaK KaK OHO
onucbiBaeT HEOBXOAMMOE KOMMYECTBO BO3-
Ayxa AN KOMMEHCaLUMK BHELLHWX BO3AeN-
CTBMI. TaKoe KONMUECTBO BO3AAYXa UMEeT
CreayoLWUi HEAOCTATOK - yBENMYeHWe Ten-
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GyIOT OCYLLKKM M O4MCTKM rasa. Lambda-

3almnTHOEe KEpaMHUUYECKoe NMOKPbITHE 30Habl QGO 20 1 QGO 21 sensatoTca

npméopalvm OTHOCHTENbHOIro M3MepeHuA.

3awmTHOE NnaTMHOBOE NMOKPbITUE Mpw paboueit Temnepatype ot 700 + 15

" . °C OHW CpaBHUBAIOT COAEPHaHWE KUCIO-
TBEpPAbIN INEKTPONUT

poaa B AbIMOBbIX ra3ax C CofepHaH1em
K1cnopopa B BO3ayXe BOKPYr OrofoBKa
30HAa. Npu pasHoOM KOHLEHTPAaLIMK KUCO-
pona M3MepuTesibHaA AYerKa reHepupyeTt
HanpsKeHne, KOTOPOe COOTBETCTBYET OT-
KNOHeHWIo. HanpsaxeHue navepaeTca B
MWTIMBONETaX M UMEET NorapudMUUECKYHO
3aBUCHMOCTb. [1N1A fanbHewwen obpa-
6OTKM CMrHANOB rpaduK HaNPAKEHWUA NPU-
BOAMTCA B NIMHEWNHbIV BMA,

[NasneHue

Yy CTEHKU MeHbLue
YeMm B LieHTpe
noToka

Tepmmyeckoe BbiTecHeHe Yem otnuuaetca QGO 20 ot QGO 21?

AbiMoBble rasbl

TexHUKa M3MepeHUa Y HUX naeHTnyHa. Cy-
LECTBEHHOE PA3NINYME TOJBKO B TOM, YTO
AbIMOBbIE ra3bl He NpoxoAAT B 3oHA QGO
21. Kvcnopog, cofiepaliuicn B A6IMOBbIX
rasax, auddyHampyeT («npoHuKaeT») yepes
KOMMO3WUTHOE MOKPLITHE.

NOBbIX MNOTEPb C AbIMOBBIMU Fra3amut U yBe-
nnyeHre notpebnenua Tonnunea. Kcnonsays
HYMHYIO U3MEPUTENBHYIO U PETYNIMPOBOYHYHO
TEXHUKY, MOXHO MOMEHTa/IbHO CKOPPEKTH-
poBaTb KONMYECTBO BO3AyXa Nog, nobble
ycnosua. KrcnopoaHsie 30HAbI, ABNAACH
4aCTbIO CMCTEMBI, ONPEAENAIOT Ty YacCTb KKUC-
nopoAa B AbIMOBbIX ra3ax, KoTopas He y4a-
cTByeT B ropeHun. Crctema perynmposaHma
CPaBHWBAET MoJyyYeHHbIE faHHble 3aMepoB
C 3afaHHBIMW 3HAYEHUAMK U KOPPEKTHUPYET
KOMMYeCTBO BO3/yxa, KOTOPOE NMPOXOAMT
Yepes BO3ZyXONPOBOAALLME BIOKM.



~weishaupt-

HombrHmpoBarHble 30HAb KS1-D ana 3amepos CO,

USensor [mV]

AvHamuKa curHana
> *+ 100 mB

Hauano HenonHoro
cropaHus

CurHan 3oHaa P HErosIHOM CropaHmm c M36LITKOM M HEAOCTATKOM BO34yxa

YnyyweHue TennotexHuyeckoro KM

TennoTtexHuueckun KMo [%]

3HaueHue O,

0O, cpaBHUT. (%)

TemnepaTtypa AbIMOBbIX ra3os HeTTo [K]

Bnunsanme cogepmarma O, Ha Temnepatypy AbiMOBbIX ra3os v TernotexHnyeckmit K/

CO [ppm]

OKBUBaneHTHoe uamepeHuve CO,
OcroBol ana nameperna copepwarna CO,
ABMNAIOTCA ABa M3MEPUTENLHBIX 3NEMEHTa C
PasNnYHBIMU XapaKTEPUCTUKaMM.

B T0 Bpems, KaKk Ha 0/HOM U3MepPUTENBHOM
anemeHTe okucneHue CO 1 apyrx roproumnx
cybCTaHLMI 3a6110KMPOBAHO, Ha APYroM
aneMeHTe OHO NPOMCXoAMT. 1o nonyyeHHom
B MTOre AMHAMMKE CUrHaa NPOMCXOANT
onpegnenenue cogepanua CO. Mpu atom
cnepyeT y4ecTb, YTO KOMOMHMPOBaHHbIE
30H/bl MOTYT MCMOML30BATLCA TOMNBKO ANA
M3MepeHUA 0CTaToOuHOrO KMCNopoaa B Abl-
MOBbIX ra3ax ¢ M3BbITKOM BO3ZyXa.

YcTponcteo ana 3a6opa npo6bl gbIMO-
BbIX ra3oB

YcTpoicto AnAa 3abopa npobbl AbIMOBBIX
rasos 3abMpaeT ras no BCew AJIMHe 30HAa 1
HanpaenAeT ero B 30HA. 30HA MOMHO 3aKa-
3aTb Pa3NMYHON ANMHbI B 32BUCUMOCTH OT
AvameTpa bIMOX0Aa.

HanpaBnexue *
NOTOKa AbIMOBbIX ra3oB

YerporictBo AnA 3abopa npobbl AbIMOBLLX ra3oB

YnyyweHue TennotexHuyeckoro KMo

TaK e, KaKk 1 B Cry4ae KUCIIOPOAHOrO pe-
rynupoBaHusa ¢ 3oHgom QGO navepuTens-
HaA CMCTEMa He MOMKET YNy4llMTb NPoLLecc
CHuraHua Tonnunea. Ho oHa AaeT BO3MOM-
HOCTb CHU3UTb M3BLITOK BO3ayXa A0 MUHM-
MyMa, 4TO CHUMKAET CKOPOCTb MOTOKa
[bIMOBBIX Fa30B W ynyyllaeT aHepronoTpeb-
neHwe.



CHWeHne BbIBPOCOB OKCMA0B a30Ta C MOMOLLbIO
CUCTEMbI PELIMPKYAALMK LbIMOBbIX a30B

lopenka WKmono G80 c crcTemori peumnprynaLmm AbIMOBbIX ra30B

Oocturaembie 3Ha4yeHusa NO, npu cUraHMM NpUPOAHOro rasa
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MowHocTb ropenku [%)]

LaHHble [10J1y4eHbl 1pr HUCrio/Ib30BaH CMECHTE/IbHOro ycr,ooy“rcrsa B Tpexxoaosoy'r Kamepe cropaHmsa

ripm Temnepartype cpeasl < 110 °C. PamouHbie 3HaveHns Weishaupt ¢ yuetom tpe6osarmii Hopmbl DIN EN 676.
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Cuctema peuupKynauum abIMOBbIX
ras3os — otBeT Weishaupt Ha Tpe6oBa-
HUWA MO yNbTpaHU3KKUM Bbi6pocam NO,.
3BY4MT NPOCTO: ALIMOXOZ, KOT/a COEAN-
HAETCA C PErynATOpPOM BO3MyXa ropenKu
Tpy6ow. [lbiMoBbIE ra3bl BMecTe ¢ HarHeTae-
MbIM BO3[yXOM MOAAIOTCA BEHTUIATOPOM 0=
PENKK Ha CxuraHne. PeayneraT: kpaiHe
HM3KKe 3HadeHrsa NOX.

Ho Ha aene Bce ropaspo cnoxHee. Pelato-
Lee 3Ha4YeHWe 34eCb MMEET TOYHOE 403K
poBaHue 06bEMa AbIMOBBIX a30B.
Lindpposoit merepwep roperna W-FM200
OCHaLLEH AnA 3Toro Nydiue Beero. [pu no-
MOLLLM BCEro ABYX GNOKOB - AaTyMKa Temne-
paTypbl 1 3aCNOHKM AbIMOBbIX ra30B,
nporpamMma aBToMaT14ecku ynpasnseT no-
TOKOM [1bIMOBBbIX Fa30B, HTO NO3BONAET KOp-
PEKTHO nojasaTb He0bX0AMMbIA 06bEM MpK
NOGOM PEKMME FKCMNyaTaLMM FTOPENKH.
HapexHbin 3anyck v HaaémHana axrcnnyata-
umA -KaK Bcerga y Weishaupt.

Bbi6pocbl NO, npu pa6oTe TennoreHe-
paTopa 3aBUCAT OT MHOIMMX ¢paKTOPOB.
OpmH ToNbKO TENNOreHepaTop B CUIy CBOEK
KOHCTPYKLIMKM CHUraHWA TONMBa, Pa3mMepoB
Kamepbl CropaHuaA 1 NonepeyHom 1 06b-
€MHOW Harpy3Kku 1 TeMnepaTtypbl cpesbl Cy-
LLLeCTBEHHO BNMAET Ha 06pasoBaHue
6OSbLLOTO KONMMYECTBa OKCMAOB a3oTa. Ecnm
Y4UTHIBATE APYr1e napameTpsl, Tak1e Kak
BNaXHOCTb BO3/yXa, TeMnepatypa Boaayxa
Ha CHuraHue, M36bITOK BO3AyXa W BUL ToM-
N1Ba, TO CTAHOBMTCA MOHATHBIM, YTO Z1€10 He
TONbLKO B ropenke. Ho, noctosaHHo paspa-
6aTbiBan pasnuyHble CMECUTENbHbIE YCTPOM-
ctBa KomnaHua Weishaupt| rotosa
BbINOMHATL Camble CTporke TpeboBaHWA

K NPeAenbHO AONYCTUMBIM 3HAUEHUAM
BPEAHbIX BEIOPOCOB.



~weishaupt-

Y6eauTtenbHble peLlueHUs

M HoHTponb

100 1000 1000 1110 OO

HomMmmyHUKauus

A

N010 0000 1111 0114
R0 1000 0011 ¢
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MoeanbHoe 3axuramnme
Brnaza B 6€30MacHOCTb M 3aLLMTY OKpYHaloLLEN Cpeabl

/'openHa WK B ucrnonHeHmm ansa ropA4Yero Bo3gyxa MyCTpOI:ICTEOM 3axnraHma rasa

20



MpAamoe 3axuraH1e XuaKoro Tonnuea

3arkuraHue TAxenoro TonnMea npyv NOMOLLH
3ananbHOM ropesnku Ha rase

HapnexHoe 3akuraHve Ha pasnnuHbIX
BMAAX TOMAMBa M Pa3HOro ero Konuue-
cTBa TpebyeT noaxoadliee yCTPOWCTBO
3aMmuraH1a ¢ Heo6xoAUMbIMK Nporpam-
Mamu AnA ynpaeneHus.

Lindpposoi merneawep roperna WFM200
npeanaraeT pasnuyHele BapuaHTbl ynpaene-
HWA, MO KOTOPbIM CUCTEMA PELLAET, B KaKOM
MOMEHT BpemeHu ByeT NoaaHo 3auraHme
1 KOrAa OTKPOIOTCA KnanaHbl nogadu Ton-
nuBa. [a3006pasHoe TOMAMBO 1 AN3ENbHOE
TONMMBO BOCMnameHATcA 6e3 npobnem.
CoBpeMeHHble aNeKTPOHHbIE NPUOOPLI 3a-
UraH1A 1 BbICOKOBOSIBTHbIE SMEKTPO/bI
CO3/2I0T AMEKTPUYECKYIO AYTY, MOLLIHOCTH
KOTOpOW XxBaTaeT, 4Tobbl BOCMNaMeHWTb ra3
1 Napbl }WUAKOro TonmBa.

~weishaupt-

3amkuranve MasyTa C NMUIOTHbIM ra3oBbIM 3axHUraHuem

3amuraHve TAKenoro Tonnavea npy nomoLuu
3ananbHOW ropesnku Ha AW3enbLHOM TONNuBe

TrAmenoe KuaKoe TONIMBo TpebyeT HOBbIX
CHCTEM [3aMraHma And yMeHbLUEHWA Bpea-
HbIX BbIBPOCOB Npw 3anycke KomnaHua
Weishaupt npeanaraet HeckonbKo cneum-
a/lbHbIX BAPMAHTOB YCTPOMCTB 3aMraHns,
KOTOpble BbIGUPaOTCA UCXOAA U3 CUTYaLLMK
B npuopuTeTe Bceraa To TONNMBO, KOTOPOE
€CTb B HaNM4Mmn. Ha KOMBMHUPOBaHHbBIX FO-
penkax npu paboTe Ha TAKENOM HUAKOM
TOMNMBE MOXET UCMOMb30BaTLCA MUMNOTHOE
3aMuUraHune rasa B AByx BaphaHTax. bnaro-
[apA HaIMYMIO ABYX NIMHWIM 3a¥KMraHWA Ton-
JIMBO MOMHO 3aMraTh Ha BbIGOp OT
CHUKEHHOMO UIK OT NMPUPOAHOrO.

[nsa swuarotonnueHor ropenkn WKMS80
npeAcTaBneHsbl [Be BEPCUM 3anaslbHbIX Fo-
penok. [a30BbIi BapuaHT ABNAETCA Camo-
CTOATENbHbBIM YCTPOMCTBOM 3aMMUraHNA C
NOAMNOPHOM LIanboK, nnameHHom Tpy6oi,
3MIEKTPOLAOM 3aKUraHUA 1 KOHTponem ¢a-
Kena ropesnku

3TOT TN ropenku MoxeT paboTaTb Ha Npu-
POAHOM WM CHUKEHHOM rase.
Hu1aKoTONNMBHBIE FOPENKM NPUMEHAIOTCA
TOrAa, Koraa Ucrnonb3oBaHWe rasa He Ao-
nyckaeTcA 34€eCb TaKKe pedb MAET O KOM-
MNEKCHOM FOPENOYHOM YCTPOMCTBE, B
KOTOpOE BXOAAT TOMIMBHBINA HAcoC, TOMNNB-
Has $popcyHKa, NpUBop 3amunraH1a, Noanop-
HaA Wwanba 1 nnameHHana Tpyba. 3ananbHasn
ropenka paboTtaeT Ha Nerkom AnU3ensHOM
TOMMBE U MMeET MoLLHOCTb npum. 50 KBT.
Ot eé dakena BocnnameHAETCA NpeLBapH-
TeNbHO HarpeToe TAKENOE HUAKOE TOMUBO.
BbicTpo, yncTo 1 6esonacHo.
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RoHTponb dpakena ropenku urpaet

pPEeLLaoLLY0 POfib, KOrAa peyb MaeT 0 6e30NacHOCTH

JaTuyuK nnameHu

QRA73
OaTyuK nnameHu
CFC3..
ﬂposepf{a W onTrMmmn3aL s C rNoMoLL b KOMﬂbiOTepHOI;I ﬂpOFpaMMbl
3oHa ropenus KopeHb dakena
AmvnnuTyaa
YactoTta

HowrctpyktisHoe pacrionomermne CFC3.. obecneunsaeT onTumMm3aLmio AuanasoHa M3MepeHms
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HoHTponb dakena ropenku urpaet pe-
LaKoLLYo ponb, Koraa peyb MaeT o 6es-
OMacHOCTH.

Bbibop onTrManbHoM ccTembl KOHTPONA ro-
PEHWA JOMKEH YYMTBIBATD HE TONTbKO camy
rOPEsKy W TOMMBO, HO 1 PEXIMM IKCMNyaTa-
LMK 1 YCNIOBMA BHYTPU Kamepbl CropaHua.
TennoreHepatop ¢ 0AHWUM paKenom B OAHOM
Kamepe CropaH1aA Nerye KOHTPOMPOBaTh,
4EM C HECKOMbKMMM paKenamu.

3neck cnepyeT yyecTb To, B KAKOM Hanpas-
NeHWK pacrnonaraoTca GpaKensl FopesokK - na-
pannenbHo UK HaBcTpeYy Apyr Apyry.

PaboTatoume Ha 61Momacce ycTaHOBKM MK
MYCOPOCHUraTeNbHblE YCTAaHOBKM TpebytoT
TaKMX CUCTEM KOHTPOSA FOPEHHA, Ha KOTO-
pble He [OMHKHbI BIWATL APYrie CTOYHMKK
nnameHu.

Romnanna Weishaupt npeanaraet cuctemsl
KOHTPONA NNaMEHM 1A MUAKOTOMNBHbIX,
rasoBbiX M KOMBMHMPOBAHHbBIX FOPENOK AA
Pa3NMYHBIX YCNOBWIA BKCINyaTaLMM.

OaTtuunk nnamenn CFC3..

OneKTPOHHBIKN Moaynb
VLoad



~weishaupt-

Cuctema koHTpona nnamenn Flame Control W-FC

KomnaHnua Weishaupt npegnaraer
cuUcTeMy KOHTponsa nnameHu Flame
Control W-FC (Weishaupt Flame Con-
trol), KOTOpaa cOOTBETCTBYET CambIM

| R KX} paspaboTaH ANA yCTaHOBOK C

HECKOSBbKMMI FOPENKamm Ha OAHOM Ka-
Mepe CropaHua ¢ OfMHaKOBbLIM Harpasne-
H1eM dparena.

Mpn nomouwm patynka W-FC MomHO Ha
OCHOBE [4aCTOThI MIAMEHN MOKHO KOHTPO-
NMpOBaTh Kax/bli GpaKen no oTAeNbHOCTH
MPY NMOMOLLM MOPOrOB BKMIOYEHNA W Bbl-
KINIOYEHWA BHE 3aBUCMMOCTH OT Harpysku
Mo Ka/JoMy BUAY Tonmnsa.

Pene kontpona nnamenn CFC3.. ¢pyHKLMO-
HanbHO paboTaeT NapannenbHo ¢ AaTun-
KoM nnameHn QRAT73 B cocTase
MeHeaepa ropeHna W-FM100/200.
MpumeyaHue:

Ecnu TpebyetcA AnanasoH perynuposa-
HWA > 1:4 1 OOMHOYHBINA perinM paboTbl
rOPEJSIOoK, TO CriefyeT BbibpaTh BEPCHIO
W-FC 5.0.

r

T -

Hanp. knaccnaeckmii napan-
TI€/IbHBIN PEKUM B OAHOM Ka-
Mepe CropaHus C iMana3oHom
perynuposaHma maKxc. 1:4

cTporum Tpe6oBaHuaM 6e3onacHo-
CTH, @ TaKkKe OTBeYaeT HopMam
EN298 no gnutenbHoM aKcnnyaTa-
LMK 060pyaoBaHUA.

pa3paboTaH AnA yCTaHOBOK C HeobxoAnM ANA YCTaHOBOK C
HECKOMbKMMMW FOPENIKaMK Ha OfHOM Kamepe CHUCTEMOM PELIMPRYNALIMM AbIMOBbIX Fa30B W
CropaHu1A C pasHbiM HanpasneHrem daxena, a BbICOKOM CTeMNeHbIo BO3BpaTa BTOPHUYHbIX
[TaKike ANA TEXHONOrMYECKMX YCTaHOBOK C AbIMOBBbIX ra3oB. [1py Hannyun JaHHoro Ba-
Pa3ANYHBIMK UCTOYHUKaMK Nnamer. Kamabii pH1aHTa KOHTPOSIMPYETCA He TOMIbKO Hanu-
daren koHTponupyetca yctporicteom W-FC ¢ 4ne daxena nnameHu, Ho 1 ero

10 TOYKamK HaCTPOWKK B 3aBUCMMOCTH OT Ha- CTabWnbLHOCTL. KOHTPONb CTabunbHOCTH
TPY3KW ANA KaA0ro BUaa TONNMBa, Inek- nnameHn OCyLLECTBAETCA C NOMOLLbIO [10-
TpOHHbI Moaynb (VLoad) 1 yao6Has NOMHUTENLHON CUCTEMBI, KOTOPaA COCTOUT
nporpamma no3soNAT YETKO OTAENATL CBOM 13 patynka nnamenn CFC3., aneKkTpoHHoro
daKen oT NOCTOPOHHETO [PYroro UCTOYHUKA moayna V0Load 1 3aCnOHKK AbIMOBBIK Fa30B.
nnamerw. Pene KoHTpona nnamenn CFC3.. [p1 nomoLLM TOYEK HACTPOMKM B 3aBMCH-
byHKLMOHaNBHO paboTaeT NapaniensHoO ¢ MOCTM OT Harpy3ku hbaKen MosHO onTu-
natumrom nnameHn QRA73 B cocTase me- MaJlbHO KOHTPONIMPOBaTL BO BCEM

Henxkepa roperna W-FM200. AnanasoHe Harpysku. Ecnn ctabunbHocTb

daKena HapyLiaeTcs, TO OHa BOCCTaHaB/In-
BaeTCA NPy NOMOLLM yrpaBneHnA 3acnoH-
KOW bIMOBBIX ra30B.

Hanp. BcTpeyHoe ropeHue -
PEMMM IKCTNyaTaLMI HECKOMb-
KMX FOPENoK B OAHOM Kamepe
CropaHu1A B OAMH WK ABa
Apyca.

/[1nf ycTaHOBOK C BbICOKHUMM Tpe-
6oBaHuamn no NOx, Hanp. Tepmo-
Mac/iAaHbIe KOT/Ibl, FeHepaTopb!
ropAYero Bo3ayxa m T.A.

Hanp. PassinyHbIe MCTOYHUKU
rnnameHm - oTxoAbl, bromacca,
TEXHO/IOTMYECKME 0OBEKTBI U A4p.
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Cneumaanoe peweHne and CMHXPOHHOIO CHMIaHNA
ABYX BUOB TOMJMBa

OTaenbHoe CuraHue

OpHoBpeMeHHoe
CHUraHue

[AnsenbHoe ToNIMBO

Buoras

MpupopaHbIA
ras

OpHO M3 HECKOTIBbRMX PELLEHMH: MCTIONHEHHE C ABYMA MeHemwepamm ropermns W-FM200 ans oT1ae/15HOro M 04HOBPEMEHHOO CHUraHMs

Mcnonb3oBaH1e BO306HOBNAEMbIX HC-
TOYHWKOB 3HEPruu Bceraa TpebyeT cne-
uManbHbIx pewenni. OgHoBpemeHHoe
CHUraH1e OByX Wnu Gonee BUAOB TOMIMBa
yHe AaBHO MPaKTUKYeTCA GUPMOit
Weishaupt.

B 3aBrcHMOCTM OT ycnoBuit 06beKTa BO3-

MOHa yCTaHOBKa OZLHOrO MM HECKOMbKHMX
MEHe[KePOB FOPEHUA.
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BapuaHT ¢ aBymA MeHeaepamm ropeHuma
W-FM200 nosBonset ontMmanbHoO HacTpaun-
BaTb CMCTEMy [J1A Kaw/J0ro B1uaa Tonnmea B
OTAENbHOM UK OIHOBPEMEHHOM PEMMe B
COOTBETCTBMM C pasMepamy Kamepbl cropa-
HUA.

Homnanusa Weishaupt npepnaraer ewe
GorblUe: NePeKoUeHne BUAOB Tonnvea 6e3
OCTaHOBKM npouecca ckuradna. Crneum-

anbHO NMpW UCMoNb30BaHWK Grorasa, Koraa
€ro KonM4ecTBa HelOCTaTOHHO, NepeKtoya-
Tenb NEPEBOAMT FOPENKY B PEXUM paboTbl
Ha NPUPOAHOM rade 6e3 OCTaHOBKM MpPo-
Lecca ciuranua. MNpenmyliecTsa: MeHblue
3arnyCKOB FOPE/KK, MEHbLLE BPEAHbIX BbIGPO-
COB Ha 3arnycKe, cTabunbHaa paboyas Tem-
nepatypa.



~weishaupt-

LlIxa¢p yrpasneHns Weishaupt ¢ asyma meHegmepamu roperns W-FM 200

CneumanbHble pelieHna 41a OAHOBPEMEH-
HOrO CHMraHWA TONAMBa TPEBYOT MHANBU-
[yanbHbix WKados ynpasneHua. Romnaqmua
Weishaupt npeanaraet KomnnekcHele
YCNyrvt Mo NPOEKTMPOBaHMIo, CEOPKE M Npo-
BepKe WKada ynpasneHua. Taxkxke npeana-
raloTCA MyCKoHanaaouHble paboTsl 1
TEXHMYECKOe 06CTyHMBaHWE YCTAHOBKM
OMbITHEIMW CEPBUCHBIMM TEXHUKAMM KOMNa-
Hum Weishaupt. Bce 13 ogHux pyk.

[onHbIM KOMMNEKC yCNyr, Nyylle He HanTK.

CneuMaanoe MCIIOTIHEeHMe rOpesikv AJ17 OA4HOBPEeMEHHOr o CxHuraH1s AByx BMAOB ra3a
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[ Mbraa KommyHMKrauma: COBMECTUMOCTb
C CUCTEMaMK aBTOMATUKK 30aHWA

W-FM100 / W-FM200
BYWU co BCcTpoEeHHbIM
uHTepdencom

1 H.-.E,EM" L Interface
=== ———————— Iﬂ___r {
¥ 2 AT
Interface L
| T
Neuberger PMC2 LON Gate ModGate S7
Profibus FMS |
BacNet | LON-Bus
Modbus RTU
Busyanusauus 1 S7
Anlageniibersicht
Sollwert Normalbetrieb Warmbhaltung Automatik Sammelstérung Hanp.:
Profinet 170
Ethernet
Modbus RTU
Modbus TCP

B03MOMHOCTL MOAKIOYEHNS K CUCTEME aBTOMAaTH3aLmMM 34aHUM
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W-FM COM

KommyHuKaums
yepe3 UHTepHeT

~weishaupt-

YR06HbIN yaaneHHbI KOHTPO/L C MOMOLLLIO HOYTOYKa MK niaHweTa

LndpoBble meHeaxepbl ropeHusa obec-
NeYnBaoT OCHOBY AN KOMMYHWUKaLMH C

CUCTeMaMH yrnpasrieHHUA BbIiCLUEro paHra.

Mpu 3TOM Ucnonb3yOTCA NPOTOKONbI
3NEKTPOHHbIX WKH eBus 1 Modbus.

Bnarozapsa NpAMOMY MOAKMIOYEHHIO K CHi-
cTeMam aBTOMaTHKM 3AAHWA MOKHO yrpas-
JIATb M KOHTPOMIMPOBATL BCE AOCTYMHbIE
yHKLMM FOpenkK v TensnoreHeparopa
(onumnA).

YpobcTtso 1 0630p obecneymsaeT rpa-
dryecKan naHenb WKada yrnpaBneHns ¢ MH-
[1KaumMe 3a0aHHOr0 U GaKTUUECKOro
3HaueHni. C NoMoLLbIo Tay-NaHen MOoKHO
HacTpanBaTh 1 KOHTPONIMPOBATb Pa3fnyHbIe
crieunduyeckre GyHKLMM, KaK Hanpumep,
CUCTEMHbIE NapameTpbl, 3afaHHble 3Have-
HWA YCTAaHOBOK C OAAHAM 1 HECKOJbKUMM
KOTNamu 1 OMOHUTENbHbIX ycTponcTs. C
nomotysto dprpmbl Neuberger Gebaudeau-
tomation, BxoaALLen B koHuepH Weishaupt,
MOMHO peanina3oBaTb KOMMIEKCHbIE CHCTEM-
Hble peLleHuA.

[pyrve onumuoHHbe KOMNOHeHTLI obecneyu-
BaIOT TaKe MOAKIMIOYEHWE K pacnpocTpa-
HEHHbBIM LKMHHBIM cucTemam: Profibus-DP,
LON-Bus, Modbus RTU 1 ceTeBble npoTo-
konbl (Profinet 170, Modbus TCP, BacNet u
ap.).

HoBbiM B NporpamMme npouseBoacTea
Weishaupt ABnAeTcA KOMMYHWUKaLMOHHBIN
moayns W-FM COM. C nowmoLwsto HTep-
HeTa AaHHbIe NepeaaroTca 1 oTobparmaoTca
B 6paysepe Ha K, HoyTOyKe, nnaHweTte nnm
cMmapThoHe.

Takunm ob6pasom, MoxHO 6onee LeneHanpas-
NEHHO NNaHUPOBATL W BbINOMHATL CEPBMC-
Hoe obcnyunsaHue. Ho 1 6e3 nHTepHeTa
MOMHO MOCTOAHHO MOy4YaTb MHPOPMALIMIO O
byHKUMOHMpPOBaHKUK ropenku. C nomMoLLbio
SMS npoucxoanT aBTOMaTUHECKOE OMOBE-
LLleHWE NpY aBapUUHOM OTKIOUYEHWH 0=
PENKW UNK ANA APYTUX Lienen yaaneHHoro
MOHWTOPHHIa YCTAHOBKM.
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LindbpoBon meHeaep ropeHus
W-FM1000

Status Brenner Betriebsphase 1
Min Druck Betrieb Brenner EIN
Stérung Brenner
Brennerleistung 80 %
Brennstoff:
Max. Druck Brennstoff 1 Erdgas
akt. O,-Wert 1: 2,4 %
akt. O,-Wert 2: 0,0 %
Olregler
Heizél Flammenintensitéat: 99 %
DW-Luft
Luft
Max. Druck

Brennstoffdurchsatz

Erdgas 3
Erdgas 186,4 m°/h
Heizol HEL 00 I/h

Anzeige
Min Druck Erdgas / Biogas >>
Status Bedienung Parameter Anzeigewerte Stérungen Zuriick
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Lindposon MEHEKMEHT FrOpEeHMA
W-FM1000

~weishaupt-

Lindposon meHepHep ropeHma
W-FM1000 Mcnonb3yeTca B TOM cny4ae,
€CJI1 BO3MOXHOCTEN TEXHUKU CEepUA-
HOr0 UCMOMHEeHUA HeAO0CTaTO4YHO.

K nprmepy, LndpoBoi MeHeaep ropeHna
W-FM1000 1cnonb3yeTca ¢ ropenkoi ¢ He-
CKOMBKUMM MUHUAMM MOAAYM TOMNNBA, KOTO-
poe CuraeTca pasaensHo Mo
oAHOBpPEMEHHo. [1nA aToro cuctema npes-
naraet WeCTb BapUaHTOB KOMBWHALIMIA 1 Ha-
CTPOeK.

CneupmanbHo npy 0AHOBPEMEHHOM CHMra-
HIU HECKOJbKMX BMOB TOMMBA MEHemHep
ropeHua ynpasnaeT 4031pOBaHHOM noaadeit
TOMMBA B 3aBMCHMOCTM OT €r0 HaMuMA.
Ecnu sanacsl ocHoBHOro TonMBa CHU-
HaIOTCA, NPOUCXOANT aBTOMATUYECKAA KOM-
NeHcaLmA MOLLHOCTK 3a CYET NOAKMOYEHNA
nofayu IONONHUTENBHOIO TONMBA, Hanpw-
Mep NPUPOAHOrO rasa.

Eule ogHa chepa nprmeHeHna Halmx me-
HEMepPOB rOPEHNA - ITO TEMIOreHepaTops
C HECKOJTbKUMM FrOpernkami Ha OfHOMN Ka-
mepe cropaHua. B gaHHoM cnydae meHen-
wep ropenna W-FM1000 BeinonHaeT
pasHoobpasHble GyHKLIMK: NapanenbHbli
PEMMM pPaboThl, NOAAEPHUBAIOLLMA PEXMM
FOPEHUA NP CHUraHn G1uoMaccsl 1 Kac-
KafHOe perynnpoBaHve OTAeNbHbIMK ropen-
Kamu - BOT NNl HEKOTOpbIe 13
BO3MOMKHOCTEMN.

CnepyeT TaKKe 0TMETUTb He TONbKO OrpoMm-
HbI GYHKLMOHAN MEHEeaKepa ropeHus, HO K
co6CTBEHHbIE GYHKLMOHabHbIE GMOKM
Weishaupt, cosaaHHble ¢ y4eToM pekomeH-
naunit TUV. OHuM ynpollatoT v ycKopaioT
NPOLIECC OTAENBHOW MPUEMKHK ropenku. 3To
NO3BONAET SKOHOMUTL BPEMA W AEHBLIM.
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Lindposon meHeommeHT roperna W-FM1000
PaclumpeHHana npuHLUmMnuansHaa cxema CUCTEMBI

e N |-

KucnopoaHbiv 30HA,

———

3oHp CO
e

Ll

[OaTtuunK TemnepaTtypbl / AaBneHusa

BHeluHui BBOA,

3apaHHoro Pene paeneHus 2 BcnomoraTtenbHbIX
3Ha4YeHUn BOo3ayxa cepBonpuBoaa
[OBurartens R | i e
ropenku i i
p i s
BT Pene paBneHus w/T PerynupoBouHan|runb3a
I fAaTamuK @ f _ |
.I-L Pene paBneHun rasa PerynsaTtop ®/T

UmnynbCcHbIN
BXOA, ANnA
cyeTyMKa rasa

KnanaHbl ®/T laz3oBbIM gpoccenb

< - ]

|
Il

UmnynbcHbIA
BXOZ4 Ans
cyeTuMKa R/T

Fa3oBble KNanaHbl Mopaya Bo3pyka

BpalLeHu1s

Tauy-naHenb B WKady
ynpaBneHu1s

YacToTHbiN npeobpazoBaTtenb
ONA perynupoBaHUa 4acToTbl

i i el %

W-FM1000 — moayneHoe, 6e30mnbouHoe ynpaeneHue

30




~weishaupt-

MoayneHoe 6e30LMO04HOE yrpaBneHe ¢ BO3MOXHOCTHIO
NOAKMIOYEHNA HECKOMBKMX FOPENOK B OAHY CETh

MeHeaep ropeHua W-FM1000 6a-
3upyeTcs Ha OCHoBe CBO6OJHO
nporpaMmmM1pyemMoro yrpasreHHs. Tau-navens & wHady
Ero 0CHOBHBIM NPenMyLLECTBOM AB- TR
NIAETCA MOLYNBHOE HAMOSIHEHWE C BO3-
MOMHOCTBIO pacLUMpeHus B
3aBUCUMOCTH OT NpuMeHerns. Cu-
CTEMbI Ha OCHOBE aHaIIOTOBbIX U Linid-
POBbIX MOZyNeN BBOAA-BbIBOAA
MHGOPMALIMM MO3BOSAIOT KIUEHTY MOA-
KIOYaTb OTAENbHbBIE KOMMOHEHTHI, Ha-
npumvep:
- Perynuposatwe kotna (ropsadas
BOAa W nap)
— TexHOMOrMYeCcK1e YCTAHOBKM
— lMocnenosarensHoe NoOAKMOYEH e
ropernox
— lMNonkntoyeHre HacoCoB Mo BpeMeHH
- Ynpasnexwe nogadei Tonnvea
- PerynupoaHue cnyTHMKOBOro 060-
rpesa
— TMoarmoYaemMble NpeaoxXpaHnTe b
Hble Lenu (nomexosallmLEHHbIE)

3almileHHbIn nHTepdeiic Ethernet n
npoTtokon TCP/IP nossonsioT B3anumo-
[eNCTBOBATb C HECKOMNBKUMU MEHEL -
wepamu ropeHna W-FM1000.
Mcnonb3osaHue moaynsa Master - Slave

Slave Slave Slave Slave
no3BonAeT cobnpark AaHHbIE CO BCex W-FM1000 W-FM1000 W-FM1000 W-FM1000
6/10KOB YNPABNEHNA HUKHETO YPOBHA. lopenka 1 lopenka 2 lopenka 3 lopenka 4
B ycTaHoBKax ¢ HeCKonbK1MU ropen-
KaMu B OLHOW Kamepe CropaHua ecTb
BO3MOKHOCTb HACTPOWTL CUHXPOHHYIO
paboTy Bcex ropesok. Takoi noaxon,
obecneynBaeT HamnyyLLKin 0630p K
MaKcHMaUbHyto 6e3onacHocTb. EcTe-
CTBEHHO, MMEETCA BO3MOMHOCTb [0~
CTyna K AaHHbIM M0 KawAoW OTAENbHOM
ropeske npu nomoLun moayna Slave
HWU3LLIEero ypoBHA.
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Ynpasnexune npy NOMOLLM Tay-naHenm

~weishaupt-

Steuerung Brenner Eingabe gesperrt! Benutzer bitte anmelden

Brennstoff Vorwahl
Brennstoff 2 Heizol HEL

Status Brenner

© Betrieb Brenner EIN
© Stérung Brenner
© Brenner verriegelt

Brennstoff 1 Brennstoff 2
akt. Op-Wert 1: 2.4 % Erdgas Heizdl HEL
akt. Op-Wert 2: 0.0 %

Brennerleistung: 80 % Bregnstoff 3 £ Igrenn/stéff 4
Flammenintensitat: 99 % logas ragas /7 Blogas
Betriebsphase: 60 Brennstoff 5 Brennstoff 6
et ese | Erdgas / Ol Biogas / Ol
Steuerung Brenner Sonderfunktionen:
Betriebsart Handbetrieb Bedienpanel e T e e
O Anforderung Brenner EIN ohne Flammenunterbrechung — Betrieb Phase 60

akt. Brennerleistung 80.0 %

Leistung Handbetrieb 80.0( [0-100] Simultanbetrieb

- Variable Verhéaltnisregelung

Vorwahl| Betriebsart

Status Bedienung Parameter Anzeigewerte Stérungen Zuriick

CeHcopHas naHenb ynpasneHus
(Tay-naHenb) KaKk HeOTbEMIEMbIH
3NIEMEHT B TEXHUKE CHUraHWuAa Ton-
NYMBa NPOYHO 3aHANa CBOe MeCTO.

[Mpv ogHOBPEMEHHOM CHMraHnK 61o-
rasa co6CTBEHHOr0O NPOM3BOACTBA U
[LOMOSIHUTENBHO 3aKynaemoro NpUPoa-
HOIO rasa 3aKasynK MMEET BO3MOM-
HOCTb BbICTPO M NMPOCTO OMNPEnEenUTL
OHa faeT BO3MOKHOCTb ObICTPO W Non- KM ycraHoBku.
HOLIEHHO O3HAKOMMWTLCA CO BCEMM Ma-
pameTpamu U pexnMmMmamu paboTsl,
KOTOpble BaHbl B laHHbIN MOMEHT.

Mento "HencnpasHocTu'" ¢ oTobpase-
HWEM WUCTOYHMKE OLWMBKM HAMHOTO

MpoaymaHHOE MeHIO C PasinyHbIMK
YPOBHAMM [OCTyNa no3BosifeT onepa-
TOPY M3MEHATbL HyMHble TONbKO emy
3HadeHnA. BoamomHOCTb BbiBOAA CTa-
TUCTUYECKMX AaHHBIX O pacxoae Ton-
nvBa n paboyem BpeMeHu ABAeTcA
BaKHbIM MHCTPYMEHTOM A1A 6U3HeC-
aHanusa.
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YNpoLLatoT UX ycTpaHeHKe. 3To No3so-
NAET 3KOHOMWTL BPEeMA U AeHbru. [a-
MATb OLUMOOK NO3BONAET MOHATb,
HACKOJIbKO HagemHo paboTaeT cu-
cTema, 1 NPefoCTaBnAeT CEPBUCHOMY
TEXHUKY BarkHyto MHbOpMaLMIo, Ha
KaKre KOMMOHEHTbI CHCTEMBI CrieflyeT
0bpaTtnTb 0coboe BHUMaHWe npu cep-
BWCHOM 06CNy®M1BAHUM.
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LindpoBblie MeHeaKkepbl ropeHUs
CpaBHeHUe, OTNHYHA
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LindpoBsbie MeHeaxepbl ropeHna:
Otnnumn

MeHep:xep ropeHus W-FM50 W-FM 54

Buapbl Tonnuea

la3oo6pasHoe | I

Huakoe I "

[a3006pasHoe/kuaroe -

[as/ras - |

[[a3/ras/®uaroe - -

[as/muaKoe/wuaKoe - -

BoamoHbl Apyrne KoMBrHaL MK - -

CuHXpoHHaA paboTa ropenok

C nocTtoaHHoM nponopuweit Tonnmsa - -

C nocToAHHOM NponopLyWe TONAMBa + WHAMBUAYANbHBINA PEXUM paboTsl - -

C HeCKoMbK1MK NPONOPLIMAMK TOMAMBA + MHAMBUAYANBHDIA PEXUM PABOTHI - -

MepeKnioyeHWe BUAOB TonNMBa 6e3 OTKMIOYEHUA FrOPenKn

[a3006pa3Hoe ? razoobpasHoe - -

[a3oo06pasHoe ? HunaKoe - -

XapaKTepUCTUKH

MeHeu,)Kep ropexHnAa ana OUTENBHOM SKCnnyataunn

BcTpoeHHbIM KOHTPOMb FepMETUHHOCTM Fa30BbIX KnanaHos I I

MakKc. Konn4ecTBO CepBONpPUBOAOB 2 3
MakKc. KonnyecTBo YacTOTHLIX Npeobpasosarenen 1 1
MaKc. KoNM4ecTBO YaCcTOTHBIX NpeobpasoBarenen 1 2

HO,D,HJ'HO‘-IGHMG A0r. MeHEeREPOB ropeHnA C BOSMOKHOCTbLIO O6'be,£I,MHeHMF| B CETb - -

Bnok ynpasnexma n nHanKkaunm, Ha ocHoBe CMMBOJ10B

Bnok ynpasnenusa u unamkaumm (BY M), TekcToBaa MHAMKALMA, HECKOMBKO A3LIKOB - -

Bnok ynpaeneHna n nHamnkalmm BYW) ¢ rpadryecKMM LBETHbLIM AWUCMIEEM,
HECKOJIbKO A3bIKOB - -

Bnok ynpasnerus u uiamkaumm (BYM), Makc. yaaneque ot meHeamepa
ropenna W-FM 20 m 20 m

CoxpaHeHwe aaHHbix B BYW / cepsucHaa nporpamma 171 171

n TOJIbKO NErKoe Xnaxroe TornjinBo 3 TONTBKO NPU HAJTUY KA cBOOOHOrO BbIX0a BCMOMOraTeflbHOro

2 Tpe6yeTCﬂ BHELWIHEE perynnposaHne cepsonpmesoa
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W-FM 100 W-FM 200 W-FM 1000

| | |

| | |

| | |
- 12 |
- 12 |
12 12 |
- - |
19 | |

199 19 |
- - |
- - |
- - |

| | |

| | |
4 6 6
- 1 > 1
2 2 6
- - |

| -
- - |

< 100 m < 100 m 100 m

1/1 1/1 -

4)

9 TONNbKO ra3006pa3Hoe TONMBO

BTOpOM MeHeaep ropeHna W-FM obasateneH

~weishaupt-

35



LindpoBsbie MeHeaxepbl ropeHna:
Otnnumn

MeHep:xep ropeHus W-FM50 W-FM 54
OnTumnsaumna 3pPeKTUBHOCTH U NapamMeTPOB AbIMOBbIX ra30B

YactoTHoe perynupoBaHmne

KucnopogHoe perynvpoBaHue - -
HoHTtpons CO - -
Rom6uHmnposaHHoe perynmposarne 02/CO - -
CucTema peumprynaLmm AbIMOBbIX ra3os Pan - -
[aTymKm He NOAKIMIOYEHHbBIE K MEHeKePY - -
[atunk pacxoga Tonnusa (NoaKMoYaeMbii) |® |®
Muaukauma TennotexHmyeckoro KM/ - -
HoHTponb nnamexu

[1BOMHOM KOHTPONb NNaMeHN — - -
PacnosHaBaHWe NOCTOPOHHEr0 CBETA - paKesbl B O4HOM HanpaBneHun

+ AnanasoH perynuposarna < 1:4 - -
PacnosHaBaHve NOCTOPOHHEr0 CBEeTa - GpaKenbl B O4HOM HanpasneHun

+ Anana3oH perynupoBarua > 1:4 - -
PacnosHaBaH1e NoCTOpOHHero cBeTa - dpaKesbl Apyr NpoTUB Apyra - -
PacnosHaBaHWe NocTopoHHero ceeTa - bruomacca

(3ananbHas 1 BCnomoratenbHas ropenxa) - -
CHcTeMbl KOHTPONA NNaMeHU - CreLasbHOE UCMONHEHWE ANA NOBbILLIEHHbIX

TpeboBaHKit 6e30MacHOCTM - -
YcTponcTBa 3amuraHusa

ONEKTPUYECKNIA NPUOOP 3anraHuA

[a30BOE MUNOTHOE 3arKMraHue - -
[a30BaA 3ananbHad ropenka - -
[w3enbHan sananeHaa ropenka - -
HacTpotika / ynpaBneHue

Bxop ana TpexToyeyHoro curHana I I
Bxoga ana srewHero curiana (0/4..20 mA/0/2..10B) |/ = | /=
Bxoa ans sananHoro sHadeHua (temneparypa /nasneHue) - -
Bbixoa curHana Harpyaku (0/4..20 mA/0/2..10B) -/19 -/19

BcTpoeHHbI perynatop MoLLHOCTH

HecKonbKo ropenoK B 04HOM Kamepe CropaHud, perynmpyemble

2 TpebyeTcA BHelHee peryn1posaHie O onumA
© BMeCTO 4aCTOTHOrO peryn1poBaHus
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W-FM 100 W-FM 200 W-FM 1000
- I |
- I |
- ? |
- ? |
- ? |
- - |
- I |
- I |
1) I
| I |
- 12 |
- 12 |
- |2 |
- - |
| I |
| I |
- I |
- I |
? I |

?/? /1 1/1
? I |
?/7? /1 1/1
? I |

12

12

~weishaupt-
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LindpoBsbie MeHeaxepbl ropeHna:
Otnnumn

MeHep:xep ropeHus W-FM50 W-FM54
CucTemb! LWWH

eBus | I
Modbus RTU I I
Modbus TCP/IP Gateway Gateway
Profibus DP Gateway Gateway

MecTo MOHTaMa

MeHeaep ropeHva Ha Kopryce ropenku

MeHenep ropeHna B LKady ynpasneHua

OneKkTponuTaHue

24 BonbT, NOCTOAHHbIN TOK

120 Bonsrt, 50IMu/60 Ny,

230 Bonbt, 50 'u/60 'y,

Aonycku

Espona CE (230B/500) I I
ABcTpanun AGA (240B/500w) I I
CWA/KaHapa cCSAus  (120B/600) I I
CLWA/Kanapa cETLus  (120B/60rw) I I

MopcKoe ucnonHeHue

Peructp Jlnoiaa

Hatckmin pernctp et Hopcke Beputac

MHTerpaLIMH noNb30BaTeJIbCKUX CUCTEM yrnpaBJieHUA U peryimpoBsaHua

Perynuposanue koTna (nap v ropadyas Boaa)

[NocnegoBatenbHOE BRIOYEHUE rOpenoK

BrkntoyeHne HaHOCOB Mo BpEMEHN

ynpaBneHme nogayemn Tonnmea

PerynupoBaHue cnyTH1KoBOro oborpesa

Moakntoyaemble Lenu 6e3onacHocTh (MToMexo3allmLLEHHbIE)

[Nonb3oBaTenbCKMe NPOLLECCh yNpasneHna 1 perynmpoBaHma

7 Nnpn NCNonb3oBaHMK ropA4ero Bo3ayxa Ha CUraHMe MOHTa BO3MOMEH
TONNbKO B LLII-(aCIDy ynpasnexma
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W-FM 100 W-FM 200 W-FM 1000
| I -
I I I
Gateway Gateway |
Gateway Gateway |

E

E

~weishaupt-
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LLIkag ynpasneHua:

MHamBuayansHo no Bawemy 3aKasy

Hamabiv LUKa¢ yrnpasJrieH A MPOEeKTUPYETCA M MPOM3BOANTCA Ha 3aBOAE MHANBKAYallbHO

C momeHTa ocHoBaHWA KomnaHus
Weishaupt paspa6aTtbiBaeT U npousso-
OMUT WKadbl yNpaBneH1a B pasnuyHbIX
UCMOJIHEHUAX C Y4E€TOM MHOUBUAYANbHbIX
Tpe6oBaHuUi 3aKa3unKa. Kpome 06biy-
HbIX K/TaCCUYECKUX KOTENbHBIX C pacrpe-
neneHueM Tenna cloga OTHOCATCA
KOMMJIEKCHbIe CUCTEMbl aBTOMaTU3auuu
3AaHUM U CUCTEMbI YNpaBNeHUA TEXHO-
NOrMYeCKHUM NPOLLECCOM.

OcHoBHble chepbl MCnonb3oBaHUA LWKahoB
ynpaeneHusa Weishaupt:

YnpaBneHue ropenkamu

[openku 1 WKadbl ynpaBneHns OT OAHOMO

Npou13BOAWTENA PaboTaOT B COMrMacoBaHHOM

pexmnve:

* MCMNONHEHWE B COOTBETCTBUM ¢ EBponei-
CKUMMW HOPMaMK U MEKAYHAPOAHBIMM
CTaHAapTamu

* LUMPPOBOI MEHEHMEHT FOPEHNA C UHTEpP-
devicom eBus 1 Modbus (¢ BoamoKHOCTbIO
MOAKSIOYEHNA K APYTMM LMHAM)

* NpOrpammupyemblil NIOrMYEeCKUit KOHTPON-
nep ¢ 6rokom namatn (SPS)

40

HoTenbHble cucTembl

CooteTcTBME TPEGOBAHNAM TEXHWUKM BE3-
OMAaCHOCTK COrNaCHO EBPOMENCKIM HopMaMm,
a TaKiKe MECTHbIM TPe6GOBaHWAM UMEET pe-
watoLiee 3Ha4eHre Npu NPOEKTUPOBAHUM K
M3rOTOBMNEHWM CUCTEM aBTOMATMUYECKOTO
ynpasneHus.

Romnanna Weishaupt npeanaraet peweHua

ana:

* BOJOrPENHBbIX yCTaHOBOK

* NapoBbIX KOTESbHbIX

* CMCTEM MHOrFOKOT/I0BOrO
perynmMpoBaHus

*  ONTMMM3ALMM MHOTOKOT/IOBBIX YCTAHOBOK
(crcTema MHOMOKOTIOBOTO perynupoBa-
WA Weishaupt)

TexHonoruyeckue npoueccsl
TexHonornyeckue npotecchl Tepmmyeckme
TEXHONOrMYECKMe NPOLLECCH MOMMMO COOT-
BETCTBYIOLLEr0 yrpasieHnA ropenkamm Tpe-
6Yt0T AOMONHMTENBHbIX GYHKLMI yNpaBneH1a
1 perynmMpoBaHua.

TrnnyHble 06nacTh NPUMEHeHKA::
= TepmoMacnAHble yCTaHOBKM

= BbiNapuBaTenn Conm

= CYLWWIKK

* MOKPaCoYHble NIMHWUK

= JIMHWK NNaBKU

MopcKoe ucnonHeHue ropenok

Ocobble ycnosua npeabABnAT 0cobble Tpe-
60BaHNA K TEXHNKE.

Homnanua npeanaraet cucTems yripasneHna
ana:

*  BCMOMOraTenbHbIX KOTNIOBbIX YCTaHOBOK

= CMCTEM MOATOTOBKKM MHEPTHBIX ra3oB

= OTOMeHUA

Homnanna Weishaupt npeanaraet pewenun
ANA BCEX KNacCHPUKALIMOHHBIX MOPCKMX pe-
rctpos, kak DNV-GL, LRS, ABS, RS, PRS,
BV u aop.
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[TooxogAllee [OMNONHEHWE: MHOTOKOT/IOBbIE YCTAHOBKM
C CMCTEMOW MHOTOKOT/IOBOIO PEryIMPOBaHNMA
Weishaupt. Ynpasnan apdextrsHo.

BOoNbLWKWHCTBO MHOMOKOTNOBBIX
yCTaHOBOK paboTatoT apdpeKTuB-
Hee Ha MarnbIX MOLLHOCTAX, eCliu
MOLLHOCTb KOT/a ONTUMasnbHO No-
pnobpaHa nop Tpebyemoe Konuye-
cTBO Tenna. TexHonorusa
MHOrOKOT/IOBOIrO PeryiMpoBaHusa
Weishaupt npegnaraet zameua-
TenbHOE NPaKkTHYECKOE peLUEeHHE.

MpuHLMN

3mepeHwe u perynmnpoBaHune pacxona
BOAbI Yepes KOTEN No3BonAeT
Weishaupt ncnonssosarb coBpemeH-
HytO W rMApaBANYECKH ONTUMIU3UPO-
BaHHYIO CUCTEMY MHOIOKOT/I0BOIO
perynunposaHmA. RoTnoBble Hacockl C
4aCTOTHBIM PeryMpoBaHUEM W MOLY-
NMpyemMble ropenku, 06beMHEHHbIE
MHHOBALIMOHHOM KOHLENLUMen perynm-
pOBaHwA, NpeACTaBNAT CO6OM KOM-
NNeKCHoe peLleHre anq
MHOFOKOT/IOBBIX YCTAHOBOK.

TexHuKa

B tennoceTn 1 Ha Ha oM TensioreHe-
C c1CTeMOr MHOrOKOT/IOBOIO PEryMpOBaHMA PasndHbIE Tkl KOTIOB M FrOPesIoK paboTaroT elué apderTrBHer paTope n3MepAeTCcAa pacxon Tonnmea.
KoTnoBble Hacochl C YaCTOTHbLIM pery-
NiMpoBaHMeEM obecneymBatoT AONA Kak-
[l0r0 KOTNa CKOPPEKTUPOBaHHbIM
pacxof, BOAbl M KOPPEKTUPYIOT OTKIO0-
HEHWA, 10 TOro Kak 3TO NOBJIMAET Ha
Temneparypy BoAbl. 3T OCHOBHbIE
npuHUKMNbI 3anaTeHTOBaHHOW CUCTEMBI
OTBeHaloT 3a NPEBOCXOAHOE PEryNnpo-
BaHWE, SHEPreTU4eCKn ONTUMMN3NPO-
BaHHYyI0 1 HaaexHyto paboTy yCTaHOBKM
noboro pa3vepa.

Anlageniibersicht

Sollwert Normalbetrieb Warmhaltung Automatik Sammelstérung

PesynbraT

3HaunTenbHble NperMyLLecTBa B TOY-
HOCTHW perynvupoBaHva U 3KOHOMMM
SHEPruK, Mo CPABHEHWIO C TPaLWLIMOH-
HBIMW YCTAHOBKaMM.

ynpasneHMe /Bwsyanwaauwﬂ rpr rNomMoLym Taqy-gucrizies
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Weishaupt 3HaU1T HaEHHOCTb

3aBog 1o npon3BOACTBY CHMCTEM, TEMIOCHABHKEHNA
B 3eHHBanbae, LLBeviLapmsa

'pynna komnaHui Weishaupt HacunTbi-
BaeT 6onee 3000 cotpynHuKos. Mpea-
NPUATKA, BXOAALLME B XONAMHT, BbINyC-
KaloT rOPEKM, KOHOEHCALMOHHYIO Tex-
HWKY, TENNOBbIE HACOCHI, CONTHEYHbIE
KONNEKTOPbI M CUCTEMbI aBTOMATHKM
30aHWN.

OcHoBaHHana B 1932 roay KomnaHua ¢
2009 ropa ssnaetca xonguHrom. Nog,
OLHOW KpbliLLei 06beaANHUANCE TPH
npeanpuATHA, KoTopble paboTatoT B
chepe sHEepPreTUHECKON UHKEHEPUH,
NPOW3BOACTBA SHEPTUU W IHEPreThYe-
CKOrO MEHEZKMEHTA.

LleHTpanbHbIM NoapasaeneHnem

asnAeTcA komnaHna Max Weishaupt
GmbH ¢ pesvgeruneit B LLBeHau.
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3naarne Neuberger Gebaudeautomation
B PomepHbypre-o6-aep-Taybep

[Tam npomssooATCA ropenku, Haxo-
AATCA aAMUHUCTPaLIMA, ynpasneHune 1
MHCTUTYT MCCNefoBaHWii 1 pa3paboTHM
FOPETOK.

HoyepHan Komnanua Pyropac, pacno-
noxerHan B 3eHHBanbAe, LLseluapua,
M3roTaBnMBaET TENNOBblIE CUCTEMBI.
Homnanua Neuberger Gebaudeauto-
mation (MecToHaxomaeHue: PoTeH-
6ypr-o6-aep-Taybep) asnaetca godep-
Hel komnaHwuer ¢ 1995 roga fo cnua-
HUA GUpM.

®upma BauGrund Sud (Baa-Bypuax),

paboTawollad B chepe reotepmanbHon
aHepreTuku, Takke ¢ 2009 roaa Bxo-

OWT B rpynny komnanui Weishaupt.

Byposbie paboTsl ¢ ycTaHOBKOM 30HAa B rPyHTE
cneynanictamm BauGrund Sud
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Weishaupt B mupe:

dununanel B lepma-
HUWH, fOoYEPHHE
KOMMaHuu, npea-
cTaBUTenbCTBa

U KOMMepYecKue
npeacTaBuTeNb-
cTBa npepaocTas-
NAKT KBanupuum-
pOBaHHYI0 NOMOLLb
Ha mecTax.

lepmaHusa:
Ayrcbypr
Bepnunn
Bpewmen
[HoptvyHa
[pespen
Spdypr
®paHKdypT
Ppaitbypr
ambypr
aHHOBEP
Kapncpya
Raccenb
HobneHu,
KenbH
Nennunr

MaHreim
MioHxeH
MioHcTep
Horic
HiopHbepr
Perencbypr
PoiTauHreH
PocTok
LLiseHan
3uren
LWryTrapt
Tpup
BaHreH
Bopubypr

[ouyepHue
KOMMNaHWH:
Benbrua
BocHua u
lepLerosmHa
bpasunna
[anua
®paHuna
BenuxobpuTanua
Wranua
Kanana
Xopsatuna
Hopserus
[Monblua
PymbiHna
LWBeuna

Lseiuapna
(BoCTOK)
Cepbuna
Cnosakus
CnoseHus
HOmHan Adppuka
Yexua

Benrpua

CLIA
MpepcTaBuTenb-
cTBa:

Bonrapua
Hurait

NnTea

Kommepueckue
npeacTaBUTENb-
cTBa:

Eruner

Anxmp
AscTpanua
BaHrnazew
3cToHuA
PuHNAHONA
Mpeuna

Whana
MHpoHeana
Wpan

Wpnanamna
W3pannb
Anoxwna

Mopaarna
FOmHan Hopes
Kyseiit
Iarsua
IvBan
Tliokcembypr
Manaitans
Mapokko
MakenoHus
Monpnasus
Hosan 3enanauna
Huaepnanab!
Hurepua
AscTpuAa
MMakncTaH
OuaMnuHbI

[Mopryranusa
Poccua
LUseituapua (3anag)
CwHranyp
Mcnanmna
Cvipua
TaiBaHb
Tannana
Typuna
Tynue
YrpaunHa
OA3
BbeTHam
Runp






