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1 O6wme ykasaHuA

Diese Montage- und Betriebsanleitung
¢ BXOOWUT B KOMMJIEKT ropenkun n nonxdHa noctoAHHO
XpPaHUTbCA Ha MeCTe UCNOoNIb30BaHNA TFopenkun.

¢ npepgHasHa4deHa OnAa ncnonb3oBaHUA TONMbKO
KBaJ'II/Iq:)I/ILl,I/IpOBaHHbIM nepcoHanom.

¢ copepxnt BaXKHeuLwme yKasaHuA no nposeneHuto
6e30nacHoOro MoHTaxa, BBoaa B aKkcnalyatauuio n
TeXHU4ecKoro o6cny>|<v|Bava ropenku.

*  [omKHa cobnoaaTbeA BCeMM cneumannctamu,
paboTaloWwmmMmn C ropesikou.

O6BbACHEHWE CUMBOJIOB U YKa3aHui

[aHHbI cumBon 0603HaYaET yKasaHus,
HecobMoAeHNE KOTOPbIX MOXET NPUBECTU K
TAXEbIM TENECHbLIM MOBPEXAEHWAM, BNIOTb
[0 BO3HUKHOBEHUA CUTYyaLui,
NpeacTaBnAOLWMX ONACHOCTb ANA XU3HW.

OMACHO

[aHHbI cumBon 0603Ha4YaeT ykasaHus,
HecobntofeHNe KOTOPbIX MOXET NPUBECTU K
yaapam Toka, NpeacTaBnAloLWLMM ONacHOCTb
O11A XXN3HW.

OMACHO

[JaHHbIii cumBon 0603HavaeT ykasaHus,
HecobnoaeHe KOTOPbIX MOXET NMPUBECTU K
NOBPEXAEHUIO UMW NOMOMKE ropenku unm
HaHeceHuIo yLiepba oKpyxkatoLLeit cpese.
BHUMAHUE

L] [aHHbI cumBon ob6o3Ha4YaeT AencTBuA,
KOTOpble Bbl fOMKHbI BLINOMHUTD.

Hymepauna AencTsun, BbINONHAEMbIX
B ONpeAeneHHON NocnenoBaTesnibHOCTU
B HECKOJbKO 3TanoB.

o whps

[JaHHbI cMBON yKa3biBaeT Ha HEO6XOANMOCTb
NPOBEPKM.

[aHHbI cumBon 0603HaYaeT NepeynCeHus.

CokpalueHun
Tab. Tabnuua
m. rnaea

Cpaua B 9KcnyaTaLuio U MHCTPYKLUA Mo
obcnyXXusaHuio

Mo OKOHYaHUN MOHTaXKHbIX PaboT (He NO034Hee) NOCTaBLUMK
ropenku nepefaeT NOKynaTeso MHCTPYKLMIO No
06Cny>XXnBaHUo 1 NpeaynpexaaeT o TOM, Y4To ee cregyeT
XpaHUTb B MOMELLEHWUN, rae YCTaHOBMEeH TennoreHeparop. Ha
WHCTPYKLUMW yKa3aH aapec 1 TenedOoHHbI HOMep
6nvxaniien cepsmcHom cny>xbbl. Mokynarena Haao
npeaynpeavTb O TOM, HTO MUHUMYM OAMH pa3 B rof,
npeacTaBuTenb hMPMbI-NPOU3BOANTENA NN KaKOW-NTMH0
Apyrov cneumanucT JOMXKeH NPon3BOAUTb MPOBEPKY
YCTaHOBKMW. [nA TOro 4tobbl rapaHTUPOBAaTh PErynfapHoe
npoBefeHve Takon nposepku, hnpma Weishaupt
peKkoMeHAyeT 3aKntoyaTb JOroBOP MO TEXHUHECKOMY
06Cny>XKMBaHMIO.

MocTaBWMK OOMKEH 03HAKOMUTb NMOKYNaTesA ¢ npaBunamm
o6cny>KMBaHNA ropesikv 1 [0 BBOAA FOpPenku B
3KCMNyaTaumio MHpOPMUPOBATL €ro 0 HEO6X0AMMOCTH
NpoBeAeHVA APYrMX NPesyCMOTPEHHbIX MPOBEPOK.

lApaHTUK M OTBETCTBEHHOCTb

®dunpma He NprHUMAaEeT peknamaumm no BbINOMHEHNIO

rapaHTuiHbIX 06A3aTeNbCTB U HE HECET OTBETCTBEHHOCTHU

npv HaHeceHun ywepba noaam 1 Nonomke o6opynoBaHnA,

npousouwenwnm no cneayrownm npn4nHam:

®  eCNM YCTPOWCTBO UCMOJb30BaNoCh HE MO Ha3HaYeHUIo

®  [pPU HEKOMMNETEHTHOM NPOBEAEHMN MOHTaXa, BBOAA B
aKcnnyaTaumo, 06Cny>XuBaHna 1 TEXHNYECKOro yxoaa

®  [pu 3KcnyaTaummn ropesikm ¢ HemcrnpasHbIMK
npenoxpaHnTenbHbIMK YCTPONCTBaMU, UK €CIN
npenoxpaHunTernbHble U 3allnTHbIe yCTpOIZCTBa 6binn
YCTaHOBJEHbI HEMPABUILHO MW HbINN HECMPaBHbI

®  pU HECOBNIOAEHNM YKa3aHWUIN MHCTPYKLMW MO MOHTaXy
nakcnnyartaumm

®  eCcnv caMoBOJSIbHO MPOM3BOAUUCE UBMEHEHNA B
KOHCTPYKLWW FOPenKn

L4 npn ycTaHOBKe Ha ropenke A0NOSIHUTENbHbIX
3/1EMEHTOB, KOTOPbIE HE MPOLLN MPOBEPKY BMECTE C
ropenkomn

L4 npn camMoBOJ1bHO Npon3BeaeHHbIX USMEHEHNAX ropesikn
(Hanpumep, ycroBmA Npu 3anycke: MOLWHOCTb U
KOnn4ecTBo 060poTOB)

®  [pW yCTAHOBKE B KAMEPE CropaHuns 351eMEHTOB,
NpPenATCTBYIOLUMX HOPManbHOMY 06pa3oBaHuio
nnameHu

®  [pU HEeLOCTAaTOYHOM KOHTpone
6bICTPON3HALLNBAIOLLNXCA NIEMEHTOB rOpPeNkn
NPV HEKOMMETEHTHO NPOBEAEHHbBIX PEMOHTHbIX paboTax
npu opC-Ma>kopHbIX 0B6CTOATENbCTBAX
€CNU ropeJsiky NpoAoKanu cnonb3oBaTb, HECMOTPA Ha
BO3HUKLUME NOBPEXAEHMA
npn ncnonb3oBaHMn HenoaxoaAllero Tonnnea
n3-3a AeeKTOB Ha NINHUK NOAa4M TonmMBa
€CINK UCMOonNb3yITCA HEOPUTMHASIbHbIE/HE(PUPMEHHbIE
netanu Weishaupt




2 TexHuka 6e3onacHoOCTU

OnacHble cuTyauuu npu obpaLieHun ¢ ropenkomn
M3penua Weishaupt ckoHCTpynpoBaHbl B COOTBETCTBUU C
[AeCTBYOLWMMM HOPMaMN 1 HOPMAaTMBaMn U MPUHATLIMM
npasunamu no TexHnke 6esonacHocTn. Ho HekoMneTeHTHoe
MCMOMb30BaHWE ropenkn MOXeT NPUBECTU K BO3HUKHOBEHMIO
CUTyauunin, NpeacTaBnAoWMX Yrpo3y ANA XNU3HU
nonb3oBaTensa n TPETbUX UL, UNN K NOBPEXAEHUIO
obopynoBaHWA Un Nopye UMyLLecTaa.

YT06bl He AOMNYCTUTb BO3HUKHOBEHWA ONaCHbLIX CUTYaLWiA,

ropesky MOXHO MCMOMb30BaTh TOMbKO

® 10 Ha3HAYEHWIO

*  npu cobnoaeHn Bcex Npasus 6e30nacHoCTy

*  Mpyv CO6MIOAEHUN BCEX YKa3aHUIA UHCTPYKLMM MO MOHTaXy
¥ 3KCMnyaTaumm

* CnpoBefeHNEM HeOBXOAMMbIX NMPOBEPOK U paboT Mo
TEXHUYECKOMY O6CIYXXUBaHUIO.

Cne,u.yeT HemMe[JieHHO YCTpaHATb HeUCnpaBHOCTW,
npeanctasnAtowne onacHOCTb.

MoproroBka nepcoHana

C ropenkoi paspeluaetca paboTaTb TObKO

KBanuuumpoBaHHOMY nepcoHany. KsannuumpoBaHHbIA

nepcoHan — nuua, KOTopble 3HatoT, Kak JOMKHbI

NPOU3BOAUTBCA YCTAHOBKA, MOHTaX, HACTPONKa, BBOA B

IKcnyaTaumio 1 NpoOUNaKTUYECKUA OCMOTP rOpenKu, 1

KOTOpblE NMEIOT COOTBETCTBYIOLLYIO KBanumnkaumtio,

Hanpumep:

® 3HaHMWA, NPaBO WX NOTHOMOYMA NPOU3BOAUTL
BKJ/TIOHYEHUE W BbIKIOYEHWe, 3a3eMeHne n o6o3HaqeHne
3/1eKTPONpPNOBOPOB COrMacHO NpaBuam TEXHUKN
6e3onacHoCTw.

OpraHusaLlMoHHble MeponpuATUA

e Jlnua, paboTatoLme C ropenikomn, AOMKHbI HOCUTb
COOTBETCTBYIOLLYIO OAEXAY M CPEACTBA MHANBUOYASIbHOM
3alunThbl.

e Heob6xoaQMMo NPOBOAUTL PETYAPHYO MPOBEPKY BCEX
npefoXpaHUTENbHbIX YCTPOWCTB.

Hecpopmaanble mepbl 6e30nacHOCTH
[OnonHUTENBHO K MHCTPYKLMMW MO MOHTAaXY U
3KcnnyaTauum cnegyeT cobnogats npasuna
6e3onacHOCTY, OENCTBYIOLME B [AHHOW CTPaHe,
0C06€EHHO, COOTBETCTBYIOLUME NPeAnMcaHna rno
6e3onacHocTu (Hanpuwvep, DIN, VDE).

e Bce MHCTpyKUmmM no 6e3onacHoCTy 1 npeaynpexaeHma o6
OMNacHOCTU, HaXO4ALUMECA Ha YCTPONCTBE, AOKHbI
HaxXxoaAuUTbCA B ynTabenbHOM BUuae.

Mepbi 6e30nacHOCTU NpY HOPManibHOW 3KCNlyaTauum

ropenkmu

e lcnonb3oBaTbk ropenky TONbko B TOM Criyyae, ecnm
npenoxpaHuTesnbHbIE YCTPONCTBA HAXOAATCA B MOSTHOW
MCrnpaBHOCTU.

e He meHee ogHoro pasa B rof NpoBepPATb rOpenky Ha
Hannumne BHELIHWX NPU3HAKOB NOBPEXAEHUA U Ha
UCMNPaBHOCTb NPEAOXPaHNTENbHbLIX YCTPONCTB.

e VHoraa, B 3aBMCMMOCTH OT YCIIOBUIA 3KCMyaTaumm, MoryT
noTpeboBaTtbcA 6onee YacTble MPOBEPKM.

Be3onacHocTb Npu paboTe € 3/1IeKTPU4ECTBOM

e PaboTbl C 9NEKTPUHECTBOM paspeLlaeTcA NpOBOANTb
TOSbKO cneumanmcTam.

* B pamkax TexHuyeckoro obcny>xxmBaHua cnegyet
NPOBEPATL ANIEKTPNYECKOE 060PYAOBAHNE FOPENKU.
OcnabneHHble CoeanHEHNA Haa0 HEMEANEHHO 3aTAHY Tb,
a noBpeXAeHHble Kabenm 3aMeHUTb.

e [lpn HEO6XOAUMOCTM NMPOBOANTL PabOThl HA 3NEMEHTAX,
HaxoAALMXCA NoA, HanpAXeHNeM, TpebyeTcA NOMOLLb
elle 0HOro cneumnanucTa, KoTopbli B cryvae
HeobXoANMOCTU JOMKEH OTKIIIOYUTD MMaBHbIN
BblKJ1lO4aTesb.

O6cnyXxuBaHue U ycTpaHeHUe HemcnpaBHOCTEN

¢ Heobxoanmble paboTbl N0 HACTPOWNKE, O6CNYXXUBAHNIO U
WHCMEeKUMK criefyeT NpoBOANTb B OTBEAEHHbIE AJ1A 3TOro
CPOKMW.

e [lepea Hayanom paboT No 06CNY>XXMBAHNIO
npouHdopmMupoBaTth 06 3TOM Bnagenbua.

e [lpu npoBeaeHun paboT No 06CNy>XMBaHUIO, NHCIEKLIA U
PEMOHTY BK/THO4MTb YCTAHOBKY 6€3 HanpaXXeHWA n
3alUMTUTD MaBHbIN BbIKMOYATE b OT Cly4YanHoro
BK/TIOMEHUA, OTKITHOYNTL Nogadvy TonnvBea.

e Ecnu Bo BpemA o6cny>knBaHna 1 NPOBEPKU
OTKPbIBAKOTCA rEPMETUYHbIE COEANHEHWA, TO NP
NOBTOPHOM MOHTaXe HaA0 TLWAaTeNbHO O4YUCTUTb
NMOBEPXHOCTb YNIIOTHEHWNI N COEANHEHWI.
MoBpexxaeHHbIe YNNOTHEHUA AOMKHbI OblTb 3aMEHEHBI.
MpoBepnTb repMeTUYHOCTb!

e [lpoBOANTb PEMOHTHbIE PaboThbl HA YCTPOMUCTBAX
KOHTPONA MfIaMeHU, OrpaHUYNTENAX, UCTIONHUTENBbHBIX
opraHax, a Takxe apyrux npenoxpaHnTenbHbIX
yCTpOMNCTBax paspeLuaeTcA TONbKO NPON3BOAUTENIO UK
€ro YrNoSIHOMOYEHHOMY.

e [lpoBepuTb, NPOYHO NN 3aBUHYEHDbI OCNabneHHbIe
BVHTOBbIE COEAUHEHUA.

e [locne okoH4YaHuA paboT No 06CNY>XXMBAHMIO MPOBEPUTD
paboTy ycTponcTB 6€30MacHOCTMW.

KOHCTpPYKTMBHbIE U3BMEHEHUA YCTPOMCTBA

4 3anpeu.laeTcs=| npon3BoanTb N3MEHEHUA KOHCTPYKUUN
ycTpomncTea 6e3 paspelleHna npoussoamTena. Ana
npoBeaeHnsa NobbIX N3MeHeHMN TpebyeTcA NMCbMEHHOE
paspeleHue pupmbl «Max Weishaupt GmbH».

e [loBpexAaeHHble geTanu JOMXKHbl 6bITb HEMEANEeHHO
3aMEHEHBI.

e 3anpewjaeTtca AOMNONHUTENBHO YCTaHaBNMBaTb AeTanu,
He npoluejLune NPOBEepPKY BMECTE C YCTPOWCTBOM.

¢ lcnonb3oBaTth TOIbKO OPUIMHAIbHbIE 3anacHbIe YacTu
Weishaupt.

Hawa KomnaHvA He gaeT rapaHTWu, 4TO 3anacHble YacTu
OpYrux NpovM3BoanTENEN CKOHCTPYUPOBaHbI U
N3roToBN1E€Hbl B COOTBETCTBUU C NpaBunamMmn TeEXHUKU
6e3onacHocTu.

N3meHeHMA Kamepbl cropaHuA

e YcTaHOBKa B Kamepe CropaHunsa S/1IeMeHTOB, KOTOPble He
NPOLUSIM NPOBEPKY BMECTE C FOPESIKON, MOXET
oTpuuaTtesibHO NOBJIMATbL Ha pa60Ty N HaOe>XHOCTb
ropesku.

3a noBpeXxaeHuna, nponsoLleaume no 3Ton npuydnHe, pmpma-
nponseBognTenib OTBETCTBEHHOCTU He HeCeT.

Yuctka ycTporcTBa U yTUnusauma
¢ [lpu obpalyeHun ¢ MCNonNb30BaHHbIMU MaTepnanamm
cobniogaTb TPeboBaHNUA MO OXpPaHe OKPY>XatoLen cpeapl.




3 TexHU4eckoe onucaHve

3.1. Ucnonb3oBaHue cornacHo Ha3Ha4YeHuto

XupkotonnusHbie ropenku Weishaupt WL10 mo)xHO

ucnonb3oBaTb Ha

e TennoreHepartopax cornacHo EN 303-2 nnu DIN 4702-1

® BOJOrPEnHbIX yCTaHOBKaXx Npuv NPepbLIBUCTOM U
ONVUTENbHOM peXxXnMe aKcnnyataumm (MeHemxxep ropeHua
OTKIOYaeT ropesiky ofAuH pas B 24 vaca)

® HanogorpeBarenAx BO3ayxa

JTio6oe apyroe ncnonb3osaHue ropenok paspeluaeTca
TONbKO C NUCbMEHHOro cornacua pmpmbl "Max Weishaupt
GmbH".

* Haropenke MOXHO UCMONb30BaTh TOMbKO TOMNSUBO,
cooTBeTcTBytolee DIN 51 603-1, Tonnmeo EL B
cootBeTcTBuM ¢ ONORM-C1109, ctaHgapTHOE TONMBO
eBponenckoro kayectsa B cooTBeTcTeum ¢ SN 181 160-2
Unu (NPeanoYTUTENBHO) SKONMOrMYECKU YNCTOE TOMNBO
kavectea CH cornacHo SN 181 1602.

HonycTumble yCrnoBuA oKpy>atoLen cpeapl cM. rm. 8.5.
[openky MOXHO MCMoNb30BaTh TOMbKO B 3aKPbITbIX
nomMeLlleHnAx, akcnayataunA Ha OTKPbITOM BO3Ayxe
3anpelleHa.

* [OpenkKy MOXHO UCMONb30BaTb TOMLKO B COOTBETCTBUU C
pabo4nmm nonAamu (paboune nonaA cMm. . 8.2).

® [1nA 9KONOrM4eCKMn YACTOro CXXMraHuA Tonnmea
pekomeHAayeTCcA NCMoNb30BaTh TeMnoreHeparop ¢
OTBOAOM ObIMOBbIX ra30B MO Tpexxoa4oBOMY NpUHLUMNY
cornacHo EN 267, paamepbl Kamepbl CropaHnsa AONMXKHbI
cooTBeTcTBOBaTbL EN 267

0603Ha4yeHumA ;

Tmn
W L 10 /2 -C, Ausf.Z

VcnonHeHune aByxcTyneH4yaToe
Tun KOHCTPYKLUK

Knacc mowHocTHn

Tunopasmep

L= >»wuakoe Tonnueo EL

[openka Weishaupt Tunopaga W

YkasaHue: [openka B cB0O60AHON KOMBUHALMM
He OTperynupoBaHa npeaBapuTenbHO.




3.2 MpuHUMN gencTeuA

Tun ropenku

¢ [lonHocTbio aBTOMAaTUYECKanA BO3AyXo4yBHaA ropesika ¢
pacnblfieHnem Tonnmea

e [iByxcTyneHyaraa

LncpoBoit meHeg)Kep ropeHus

OcobeHHoCTK:

e 3awwmTa npy NOMOLUM BHYTPEHHUX NpefoXpaHuTenemn

e OcyLlLecTBNAET yNpaBieHNEe N KOHTPOIb BCEX hyHKLIMIA
ropenku

e Be3onacHocTb 6narogapa yCTaHOBKE ABYX
MUKPOMPOLIECCOPOB (B3aUMHbI KOHTPOSb)
MopkntoyeHne K nHopmMaumoHHon wnHe (eBUS)
CuvrHanbHaA namna anAa uHamkaumm pabovmx CoCTOAHWN
(cpaBHuM Tak>xe rn.6)

3eneHbIn paboTa ropenkm

3es1eHbIN MUratoLLmin paboTa ropenku npu cnabom curHane
faTymka nnameHun

opaHXeBblit MNYCK roOperku, BHYTPEHHAA NpoBepKa

COCTOAHWA NpUbopoB
OpaH>XeBbI MUratoLLmii asa 3axuraHua
KpacHbI HeucnpaBHOCTb rOPenku

OpaH>XeBbliA/KpacHbIii He[oCTaTO4YHOE HanpAXeHne
MUratoLwmin VN NOBPEXXAEHbI BHYTPEHHWE

npepoxpaHnTenu
3e1eHbl/KpacHbIi MUraloWwmnii - MOCTOPOHHUIA CBET
KpacHbIA/opaHXeBblin M36bITOYHOE HaNpPAXEHNe
mMuraiowmii 3 pasa
KOpOTKaA naysa,
KpacHbI MepLatoLmi onTu4eckan nepegaya faHHbIX
(He ncnonb3ayeTcA)

AnekTpuyeckui cepBonpusoa

HacTtporika oTaenbHbIX pabovmx TOHEK OCYLLECTBNAETCA C
NMOMOLLbIO KOHLIEBbIX 1 BCMIOMOraTe bHbIX BbiK/llovaTenei
cepsonpuBoaa (rn. 5.3.).

OaTtymnk nnameHu

[aTymkK nnaMeHn oCyLeCTBNAET KOHTPOSb CUrHana Hanm4umaA
nnamMeHu Ha KaXkxaom atane paboTbl ropenku. Ecnv curHan
naamMmeHn He COOTBETCTBYET NporpaMme BbINOfIHEHMA (OYHK-
UM, NPOMCXOaNT NpeaoXpaHNTENbHOE OTKITIOYEHUE FOPESKU.

LUTok chopcyHOK

e O6wwi pacxon TONAMBa: TON/MBO NOCTYNAET Ha OOHY
OOPCYHKY.

e Heobxoammoe nonoxxeHne NoANOPHON Wanbbl ycTaHaBNM-
BaeTCA C MOMOLLBIO PEryMpoBOHHOTO BUHTA.

Pa6oTta nporpammbi

PerynaTtop fnaeT komaHay Ha BbipaboTKy Tenna

e 3anyck BeHTUNATOpa — npeasapuTensHanA NpoayBKa Ka-
Mepbl cropaHua
3axuraHune
CepBogasurartesib NepeKksoyaeTCcA B PEXUM Masnon Ha-
rpy3Ku

e MarHuTHbIA KnanaH 1 cTyneHun OTKPbIBAETCA NOCNE OKOH-
YaHWA BPEMEHU NpeaBapuTesibHON NPOAYBKW — nojada
Tonnvea
O6pasoBaHue nnameHn
B 3aBucrMoCTM OT 3anpoca Ha Tenno cepeoaBuraTenb
nepeksoyaeTcA nocrne BpeMeHU oxunaaHma (npmbn. 5 ce-
KyHA) B peXX1m 60nbLLON Harpy3Ku, OTKpbIBaeTcA BO3-
JylwHaA 3acnoHKa U MarHWTHbIN KnanaH 2 cTyneHu aeb-
nokmpyeTcs.

e Yepes 24 yaca HenpepbIBHOW 3KCMlyaTaumMm NponcxoamT
perynvmpyemoe no BpeMeHu, NpuHyanTensHoe
perynupoBoYHOE OTKIIIOUEHWNE FOPENKW.

Perynupyemoe oTknioyeHue

Mpy HanMuMu gocTaTovHoro Tenna:

e MarHuTHble KnanaHbl 3aKpbIBalOTCA

e [locnepytowan NnpogyBKa Kamepbl cropaHusa
e BeHTunATOp OTKMOYaETCA

e [openka oTK4aeTcA B pexxkum Standby

DyHKUMOHabHasA cxema

by

WL10/2-C, ncn. Z:

O

g
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MarHuTHbIN KnanaH, 3akpbIT 6e3 Toka
MarHUTHbIN KnanaH, OTKpbIT 6e3 Toka

(bonbLwan Harpy3ka)

TOMNMBHBINA HAcoOC C AOBYyMA BCTPOEHHbIMU

MarHUTHbIMU KnanaHamu

ronoBka popcyHOK € 0aHOM hOpPCYHKOM




TonnusHbIN Hacoc AT2 45C

e Hacoc ana >xugkoro Tonnuea EL

e [1Be CTyneHn perysiMpoBKN MOLLHOCTU

e [1Ba BCTPOEHHbIX K/lanaHa perynnpoBKu AaBfieHua

e OAauH MarHnTHbIN knanad [J (1 cTyneHb);
3aKpbIT 6€3 TOKa; W OAMH MarHWTHbI KnanaH [
(2 cTyneHb), oTKpbIT 6€3 TOKa

e 3arnywka B NpAMON NUHUK ANA nepexona ¢ OQHOTPYyOHON
cuCTeMbl Ha ABYXTPYOHYO cuctemy

TexHnyeckune xapaktepuctmkmn AT2 45C:

[nanasoH paBsneHnAa Hacoca oT 8 o 25 bap
MoluHocTb 50 n/4
3aBopackan HacTponka __1 ctyneHb 10 6ap, 2 cTyneHs 22 6ap

HacTtpoiika aaBneHusa pacnbljieHus
PerynvupoBoYHbIi BUHT

fasnenva [ gnAa 1 cTynexu: 8... 15 6ap
PerynupoBoYHbIA BUHT
pasnenuva [ gnAa 2 cTynexu: 12... 25 6ap

BpavieHune Bnpaso
BpaweHve Bneso

= AaBJlieHne nosblllaeTcA
= [aBJieHNne ymMmeHbluaeTcA

YpaneHue Bo3fayxa

YpaneHve Bo3gyxa Hacocamu B ABYXTPYOHOM cucteme npo-
UCXOAUT aBToOMaTnyecku. B pexxnme paboTbl ogHOTPY6OHOM
CUCTeMbl BO34yX yaanAeTCA TONIbKO Npu OTKPbITOM MarHuT-
HoM KnanaHe [ yepes NnHUIO OPCYHOK UK NOAKIIOYEHME
K MmaHomeTpy .

TonnuBHbIE WNAHrun
Knacc paBnexusa A, DIN 4798-1

DN 4
[nuHa 1200
MoacoeanHeHne™* co CTOPOHbI HACOCOB G1/8"
MpucoeanHUTENbHBIN NATPYHOK

CO CTOPOHbI MOHTaxa G 3/8"
HomuHanbHoe naeneHue 10 6ap
KoHTponbHoe fasneHve 15 6ap
Pa6o4asa Temneparypa 70°C

* WTyuep 6x1 ¢ HakngHou ramnkom M10x1
lMepeHacTporika Hacoca (AT2 45C)

TonnneHbI Hacoc AT2 45C

o oo o 0O

noakntoYeHne obpaTHom
JIMHUN

nogknr4eHne nmMHnmn
BCacbIBaHUA

JIMHUA K chopcyHKam
noakKntoYeHne
MaHomeTpa

MarHUTHbIN KnanaH

1 cTyneHu (3aKpbIT

6e3 ToKa)

BWHT PErynupoBKu
[aBneHVA B pexunme
Marion Harpy3sku
NOAKIOYEHNE
BakyymMmeTpa
MarHUTHbIA KnanaH
2 cTyneHu (OTKpbIT
6e3 TOKa)

BWHT PerynupoBKu
OaBIEHNA B peXxmme
60MbLLION Harpy3Km

[ByxTpybHana cuctema
(nocTtaBka)

> OpHoTpybHaa cnctema

YY Y Y]
A

3arnywka

YYY

3arnywka Ha
06BOAHON NTUHKK




4 MoHTaX

4.1 TexHuka 6e30nNacHOCTU NPU MOHTaXKe

BknioyeHue 6e3 HanpAXXeHunA
Mepen Ha4anom MOHTaXKHbIX PaboT BbIKOYUTb
rMaBHbIA U aBapUAHbIN BbIKHOYaTENN.

Mpu HecobnoaeHNM AaHHbIX YCNIOBUA BO3MOX-
OMACHO| Hbl yoapbl TOKOM, YTO MOXET MPUBECTU K Cepb-
€3HbIM TpaBMam BM0Tb A0 CMEPTENBHOMO
ucxopa.

4.2 NocTaBKa, TPaHCNOPTUPOBKA, XpaHeHUue

MpoBepka nocTtaBKU

MpoBepUTb NOCTaBKY HA KOMMNEKTHOCTb M HanM4une
NOBPEXXAEHUI, BOSHUKLLNX B pe3ynbTaTe TPaHCNopTUPOBKU.
Mpu o6Hapy>keHUN HeJocTaun UM NOBPEXAEHWUIA NOCTaBUTb
B U3BECTHOCTb NMOCTaBLUMKA.

TpaHcnopTupoBKa
Maccy npu TpaHcnopTUpPOBKe CM. M. 8.7.

4.3 NoaroTtoBKa K MOHTaXy

XpaHeHue
Mpw XxpaHeHun cneguTb 3a NogaepXXaHnem AonycTUMOn
Temnepartypbl OKpy>atoLien cpegbl (cm. rn. 8.5).

MpoBepuTb AaHHbIE Ha WWUNbAUKE
MoLLHOCTb ropenku AomKHa HaXo0ANTLCA B Npegenax
AvanasoHa MOLHOCTW TennoreHeparopa, npu 9Tom
cnepyet y4uTbiBaTb KM TennoreHepartopa. [laHHble no
MOLLHOCTU Ha WKnSIbANKE OTHOCATCA K MUHUMAIbHOW U
MaKCMManbHOWN TEMNOTEXHNYECKON MOLLHOCTM ropenku
(cm. pabodee none B . 8.2).

4.4 TonnuBHOe obecneyeHue

3aHumaeman nnowagb
Pa3mepbl ropenku cm. . 8.6.

Be3onacHoCcTb 1 HaAEeXHOCTb PaboThl XXNAKOTOMNBHOW ro-
penKkn MoXKHO rapaHTUPOBAaTb TOMbKO NpU YCNOBUM Haasexa-
LLEero MOHTaXka cucTembl nogaym Tonnmnea. MoHTaxkHble pabo-
Tbl AOMKHbI Npon3soanTcA B cooTBeTCcTBUM ¢ DIN 4755,

a Tak>XXe C y4eTOM MECTHbIX NPEANNCaHUA 1 CTaHAaPTOB.

BHumaHwue:

e He ncnonb3oBartb CUCTEMY KATOAHOW 3aWmMTbl, €CN

TONNMBHbIN 6aK BbINOSIHEH U3 CTaNN.

MpaBunbHO Noabupatb anameTp TpybonpoBoOaOB.

MpoknagabiBaTb TPy60NPOBOALI C MUHUMANBHBIM

KONMYECTBOM BUHTOBbIX COEANHEHWI.

CobntogaTb repMeTUYHOCTb BUHTOBBIX COEANHEHUN.

M3beraTb OCTpbIX N3rnboB.

YuntbiBaTb BAMAHWE ANMHbI BCACLIBAIOLEN NIMHUN.

YunTbiBaTb NOTEPU AABNEHMA HA OUNBbTPE N APYrX

BCTPOEHHbIX 31IEMEHTaX.

e CneguTb 3a nepenanom ypoBHen Tonnmea (H) B
TONNMBHOM 6ake n Ha Hacoce (He 6onee 3,5 m).

e He yctaHaBnuBaTtb TOMNMBHbIE 6aku 1 TpybonpoBoab!
nof, OTKPbITbIM HEGOM U Ha Xonoae.
Mpu Temnepartype Tonnuea Hxe 0°C napadmHoBbIn
0cafoK MOXeT 3abuatb TPy60NpPOBOAbI, TOM/IUBHbIE
PUNbTPLI U POPCYHKN.

Makc. paBneHue nognopa Ha Hacoce: < 2,0 6ap
Makc. paspexxeHue BcacblBaHuA Hacoca: < 0,4 6ap

BHUMAHUE

Mpun paspexxeHnun Bakyyma > 0,4 6ap MOXeT
NoBpPEeaMTBLCA HACOC.

TonnnBONPOBOA K ropenike NpoBoanTb 6€3 TAroBbIX
HanpAXeHUNA.

YcTaHaBnvBaTtbh TONMMBHbIE (PUNbTPbLI NEpes HACOCOM
(pekomeHayeman Benm4mHa A4eek ceTku: 70 um).
Mocne MoHTa>ka TONMBONPOBOAOB NPOU3BECTYU
NpoBepKy AasneHuA Ha Tpybonposoaax (cm. DIN 4755).
Bo BpemA NpoBepKn AaBneHNA ropenky NoakniovaTb
Henb3A!




Mpu MoHTa)ke 6aKOB BbillE ropesnku

B 3aBMCMMOCTU OT MECTHbIX MpeAnucaHnin u CTaH4apToB
4acTo BO3HUKAET HEOOXOAMMOCTb B YCTAHOBKE
LONOMHUTENBHOrO 06pPaTHOrO Knanaxa B NPAMon NnHuK. Mpwn
MCNOMb30BaHUN 06paTHbIX KNanaHoB CneayeT yunTbiBaTb
noTepu AaBNeHNA Yepes KnanaH; AaHHble yKa3biBaeT
NpPOn3BOANTEND.

Weishaupt pekomeHayeT ycTaHaBnMBaTbh MarHUTHbIN
knanaH [J B npAMOW MHUU. MarHUTHBIA KnanaH AOMKeH
3aKpbiBaTbCA MeASIEHHO U CNOCOBCTBOBATbL CHUXXEHUIO
[aBneHnA B HanpasneHun ToMMBHOro 6aka.
YnpaBneHne MarHMTHbIM KranaHom cM. . 5.5.

Pe>xum akcnnyatauum ¢ KonbLeBbiM Tpy6onpoBogom
Ha ycTaHOBKax ¢ HECKONbKUMY ropenikamu 1 npu 60nbLumnx
AnvHax Tpy6onpoBoga Weishaupt pekomeHayet
oCyLLEecTBNATb NogaYvy TOMMnBa no KosbLeBoMy
Tpy6onpoBoay. PyHKLUMOHANBHYIO U MOHTaXKHYHO CXEMY
KOJbLIEBOIO TPy6ONpPOBOAAa CM. B TEXHUYECKUX paboumx

anHLlMI'lMaJ'IbHaFI cxema noga4un rornsiiBa (He I'IOJ'lHaFI)

(]
:

+

T

O O

- &R &R
s El} I_is %
e : N
Q¢ A i Qv 4+ i
Ve A NG Al
Slg (1 1 S| X i |
e HMERS A
s - ! s !
| !

. .

. .

. .

. .

makc. 3,5m

makc. 3,5m

o
- 5,

OpHoTpybHaa cuctema [ByxTpybHana cuctema

>XUAKOTOMNMMBHBIN HACOC ropenku

nmcTax. [l marHuTHbIA KnanaH (MeaneHHo 3aKpblBatoLLMNIACH)
. . WNn 0bpaTHbIN Knanax
XuakoTtonnmBHbIM NOAKa4YMBalOWMN HacoC O TonnuBHbLIN BakK
Mpu npeBbIWeHNM JONYCTMMOrO paspexxeHna BcacbiBaHWA
TOM/IMBHOIO Hacoca ycTaHaBNMBaeTCA NOAKa4YMBaIOLLMIA
Hacoc.
BHumaHwue:
® Makc. AaBneHue nogayu Tonnmea He 6onee 2 6ap Ha
TOM/IMBHOM HACOCe ropenku.
e Kak npaBuno, ynpasfieHne HacCoOCOM nojayun Tonnmea
OCYLLEeCTBNAETCA B COOTBETCTBUW 3aNpOCOM ropesiku Ha
Tenno.
OnuHa Tpy6onpoBoaa 3aBUCUT OT:
® pasHuubl ypoBHA Tonnmea (H) B TONMMBHOM Hacoce 1 B
TonnmMBHOM bake;
e pacxopa TOMNnMBa 1 TUna Hacoca;
e avameTpa Tpybonposoga (DN)
Mpu coctaBneHwu cnegytowen Tabnuubl nogbopa guameTpa
TpybonpoBoaa He y4UTbIBasIMCb NOTEPU AaBMIEHUA Ha
[OMOSTHUTENBHBIX YCTaHOBKaX/3/IeMEHTaXx.
OpaHoTpy6HaAa cuctema
PacxogtonnuBa DN HI[m]
[Kr/ul [mm]l 4,0 35 3,0 2,5 2,0 1,5 1,0 0,5 o 05 -10 -15 -20 -25 -30 -35
0o 2,5 4 93 90 87 83 77 72 66 60 55 49 43 38 32 26 21 14
6 100 100 100 100 100 100 100 100 100 100 100 100 100 100 94 85
8 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0T 2,5 06,3 4 4 4 39 36 34 31 29 26 24 21 19 16 13 11 8 6
6 100 100 100 100 100 100 100 100 100 100 93 84 7 59 33 20
8 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
OpgHoTpyb6Hana cuctema
Hacoc DN HIml
[mml 40 35 30 25 20 15 10 05 o 05 10 -15 -20 -25 -30 -35
AT245C 6 26 24 23 22 20 19 18 16 15 13 11 9 7 5 3 -
8 88 77 73 68 64 60 55 51 47 42 38 32 27 21 15 9
10 100 100 100 100 100 100 100 100 100 100 93 82 67 53 38 24
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4.5 MoHTaXX ropenku

MoaroTtoBka TensoreHeparopa

Ha kapTuHKe nsobpaxeHa obMypoBKa TennoreHepartopa 6e3
oxnaxpaaemonm nepepHen cteHkn. O6MypoBKa He fOMmKHa
BbICTYNaTh 3a NepeaHvin Kpan nnameHHon ronosbl. OgHaKo,
06MypOBKa MOXET UMETb KOHMYECKYHO chopmy (=60°). Ha
TennoreHepaTopax ¢ nepeaHern CTEHKON, OXNaXX4aemMomn
BOAOW, 06MypoBKa HeobA3aTeslbHa, eCnun OTCYTCTBYIOT
JaHHbIe NPON3BOANTENA KOTNa.

MnamenHas Pa3smepbl, MM
ronosa d1 d2 ds d4 ds 1

w10/2-C 99 M8 150 110 120 132

O6bmypoBKka 1 0TBEPCTUA

Ob6mypoBka |

YnnotHeHve naHua

3anonHuTb
BO3/YLUHbIN 3a30p
HecropatoLym
3NacTUYHbIM
N30MALMOHHBIM
marepuanom (He
06MypoBbIBaTH)

lMocriegoBaTeibHOCTh BbINOMHEHUA MOHTaxa, aesicteusa ot L1 go O

Mpwu ycTaHoBKe (hOPCYHOK U NOAMOPHOMU LWanbbi
NPUHATb BO BHUMaHuUe:

e noabop hopCyHOK, M. 4.7

®  paccToAHMe OT POPCYHKM A0 NOANOPHON Wwanbsl, . 7.5
®  yCTaHOBKAa 3NEKTPOAOB 3aXKuranua, rn. 7.4

MpumeyaHue 3ameHa chopcyHKu cornacHo . 7.3

Mopaksnto4eHne TONSIMBHbIX LUJIAHIOB
HenpaBnnbHbIA MOHTaXX TOMMBHbIX LUIAHTOB
MOXET NPUBECTU K paboTe B CyxXyto U
NoBPEXXAEHUIO TOMNSIMBHOIO Hacoca.

Mpu MOHTaXe cnegnThb 3a CTpenkamm-
yKasatenamm NnpAMon 1 0bpaTHOM NIMHUA Ha
TOMMNBHOM Hacoce u unbTpe.

Mpu npoknagke He foNycKaTb U3/TIOMOB U
TArOBbIX HAMPAXEHWI LLNAHTOB.

BHUMAHUE

OnacHOCTb NONy4EHUA 0XKOroB

Bo BpemaA paboTbl ropenku HeKoTopble AeTanu
(nnameHHan Tpy6a, donaHew ropenku u ap.)
HarpeBatoTca. MNepen NnpoBeaeHMEM CEPBUCHbIX
paboT nx Heo6Xo0AUMO OXNaaUTb.

OMNACHO

MoHTaX ropenku ¢ noBopotom Ha 180°

[openka MOXeT MOHTUpPOBaTbLCA C NOBOpOTOM Ha 180°. [inA
3TOro Heo06XxoAMMO MOMEHATL TOMNIMBONPOBOA, B KOMMSIEKTE
(oeTanu n TOoNIMBONPOBOA MOXHO 3aKasaTtb Kak
NPUHAANEXHOCTb K ropenke).

[1 noBepHyTb TOMNUBHbINA Hacoc Ha 180° U yCTaHOBUTb
HOBbIV TPy60oMpoBoA (CM. MPUHAANEXHOCTH).
NMOBEPHYTb LITOK hOPCYHOK BMECTE C NOANOPHOW Wanbown
TaK, YTO6bI ANEKTPOAbI 3aXKUraHNA 0Ka3anucb CBEPXY.
CHATb CepBONPUBOS C NPUBOAHbLIM BafOM.

nosepHyTb cepBoaBuratesns Ha 1800 1 ycTaHOBUTb
HOBbIN NPUBOAHOW Bas C afanTepoMm (CM.
NpVHaAeXHOCTN) ANA cepBoABUraTena.

oo o
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4.6. dnekTponoakJsito4yeHue

0 npoBepuTb NOMAPHOCTb COEAMHUTENBLHOIO WTEKepa.
OneKTprYecKyto cxemy cMm. . 5.5.

O O3nekTpononknoyeHue AOMXHO NPOU3BOANUTLCA COMMAacHoO
3M1EeKTPMYECKOIN CXeMe ANA [JaHHOro Tuna npuéopa.

MpumeyaHue anAa ABCTpuun
Mepepn ropenkom HaAo yCTaHOBUTb Pa3beanHUTENN.
MuvHUManbHOE paccToAHNE MeX Ay KOHTaKTaMu AnA BCex
NositocoB 3 MM.
Bo3moXxHbIe BapuaHTh:
e BblKNto4aTesb (663 MMKPOKOHTAKTOB);
¢ hyHKUMEN pa3mMbiKatoLero 4encTamnA
BbIKOYaTe b 3aWMTbl MOLLHOCTH
KOHTaKTOpbI
pe3bb0oBble NPEAOXPAHNTENN C YETKO OnpeaeneHHbIM
pacnonoXeHnem.

4.7 NMop6op hopCcyHOK

OneKTponoaknYeHne

PacnpeneneHne mowHocTy (CTyneHb 1/2) ropenku
OCYLLEeCTBNAETCA NEPEKITIIOYEHMEM AaBMIEHNA Ha Hacoce.
PekomeHAyemoe AaBrieHue Hacoca
manas Harpyska: 10...12...14 6ap
6onblwan Harpyska: 20...22...24 6ap

PacnpeneneHue Harpy3ku ocyLLeCTBNAETCA B 3aBMCMMOCTH
OT ycnoswui akcnnyataumn. Kak npasuno, npubn. 65% makc.
pacxofa TonnmBa NpUxoAMTCA Ha CTyneHb 1.

MpoussoanTtenb XapakTepucTunka MowHocTb
¢opcyHoK

Fluidics, 45°S, 45°H 35 - 70 kBT
Danfoss, Steinen 60°S, 60°H 35 - 70 kBT

XapaKTepVICTMKa pacnbineHnA n yron pacnbiieHnA
N3MEHAITCA B 3aBUCMMOCTU OT AaBJieHNA pacnblieHnA.

Mepec4eT TENJI0BOM MOLHOCTHU CXXUraHuA B (KBT)

B pacxop Tonnuea B (Kr/y):

pacxof TonnmBa B (Kr/4) = TennoBaA MOLLHOCTb CXWUraHuA
B (kBT)/11,9

12

Pacxon Tonnusa rnpv nepekaoyYeHmn gasnexqnsa ot 10 go 24 6ap

Pa3mep- | Manaa Harpy3ka

®opcyHku| 10 6ap 12 6ap 14 6ap
(USgph)*| kBt kr/u KBT Kr/y KBT  Kr/4
0,65 - - - - 345 29
0,75 - - 36,9 3,1 40,5 3,4
0,85 38,1 3,2 417 3,5 452 3.8
1,00 452 3,8 50,0 4,2 53,6 45
1,10 50,0 4,2 547 4.6 - -
Bonbluaa Harpyska
18 6ap 20 6ap 22 6ap 24 6ap

kBT Kr/u kBT Kkr/y kBT  Kr/y kBT  Kr/u
0,65 - - 41,7 3,5 440 37 46,4 3,9
0,75 452 3,8 476 4,0 50,0 4,2 524 44
0,85 51,2 43 547 4,6 571 48 59,5 5,0
1,00 60,7 5,1 64,3 54 66,6 5,6 69,0 5,8
1,10 66,6 5,6 70,2 59 - - - -

Tabnuvua cocTaBneHa Ha OCHOBE AaHHbIX MPOV3BOANTENA
OpPCyHOK.
* OTHocuTcA K 7 6ap

Mpu pasmepe popcyHku 1,0 npeanoyTUTENbHEE
ucnonb3oBaTb hopcyHku Fluidics unu Danfoss.

Mpumep noabopa hopcyHOK ANA ropenok

WL 20/2-C, ucn. Z

Heobxoavman TennoBaA MOLHOCTb CXXUraHUsA

ropenku QF =57 KBT

57 kBT
57 kBT x 0,65 = 37 kBT

Bonblwana Harpyska:
Manas Harpy3ka (65%):

®dopcyHka noabupaeTca no Tabnuue “Pacxon Tonavsa”
C Yy4E€TOM PEKOMEHAYEMOIO AABMEHUA HAcoca:

Bonbluas Harpy3ska: 22 6ap / 57,1 KBT"
Pasmvep gaopcyHKm 0,85 gph
Manas Harpy3ka: 10 6ap / 38,1 KBT

B0 3HaueHuA HaCTPOIiKM BO3AYLLHOM 3aCMOHKM (1. 5.3)
U 3HaueHWe HACTPOIIKV MOAMOPHO LWaiibbl (171, 5.3)




5 BBoa B 9KcnyaTauuio U 3Kcnayartaumsa

5.1 TexHuka 6e3onacHoCTH npu nepBu4HOM BBOAe B dKCcnnyaTtauuio

MepBuYHBIM BBOA B 9KCMNIIyaTaLMIO FOPENKN MOXET
OCYLLECTBNATLCA TONbKO NPOM3BOAMTENIEM UMU APYTUM
cneumanuctoMm. [Npu aToM cnegyeT nposepuTb paboTy BCeX
perynupyoLmx, ynpasnAoLLmnX N NpeaoXpaHnTesbHbIX
YCTPOWCTB, a TakXe NX HaCTPONKY.

Kpome Toro, crefilyeT NpoBepuTb NpeaoXpaHuTenu
3MNEKTPUHECKOW LN 1 3almnTy 3eKTPUYECKUX 3/IEMEHTOB
Ha BO3MOXHOCTb HECaHKLIMOHMPOBaHHOIO AOCTyna.

5.2 lencTBUA nepen NnepBU4HbIM BBOAOM B 9KCNyaTauuio

Ypanutb BO3ayX U3 BcacbliBatowero Tpybonposoaa

Mepen nepBnYHBIM BBOAOM B 3KCMlyaTaumio

BcacblBawoLWmn Tpybonposoa AoMKeEH ObiTh

MOTHOCTBIO 3arOSIHEH TOM/IMBOM U U3 HETO

OOIMKeH 6bITb yaaneH Bo3ayX.

B npoTuBHOM cnyyae Hacoc MoxeT paboTaTb

BCYXYHO U BbINTU N3 CTPOA.

U Yoanutb BO34yX BPYYHYO NpY NOMOLLK
BCacblBaloLLero Hacoca.

BHUMAHWE

MNoakntoyeHne maHomeTpa [
[nAa namepeHna aaBneHvA BEHTMNATOpa nepes
CMECUTENBbHBLIM YCTPONCTBOM BO BPEMA HACTPOMKN.

MoakntoyeHne amnepmeTpa [

[inA n3amepeHnA KOHTPOSIbHOrO TOKA BO BPEMA HACTPONKM
(ncnonb3ynTe KOHTponbHbIN agantep Ne13; Homep 3akasa
240 050 12 04/2)

rpaHvua cpabatbiBaHUA HA MOCTOPOHHUI CBET: <15pA

rpaHuua cpabatbiBaHUA ANA sKcnnyaTaumu: >30pA
pekoMeHayeMmblii AnanasoH
KOHTPOJIbHOTO TOKa: 40 - 100pA

MaKC. BO3MOXHbI TOK AaT4yuka: npvbn. 120pA

MoakniovyeHne maHOMETpPOB

Ha >XMAKOTOMIMBHOM Hacoce

1. nogKnNto4MTL MaHomMeTp (rn. 3.2).

2. NOOKMIYNTb BakyymmeTp (. 3.2).

lNoaknoYeHne namMepuTe ibHbIX MPU6opoB

MNocne namepeHua
CHOBAa YCTaHOBUTb
3arnywky

MaromeTp Ha XUAKOTOMNIMBHOM Hacoce
(4ns BBOAA B AKCMyaTaumio)

MpoBepka nepen NepBMYHbLIM BBOAOM B 3KCNJlyaTaLuio
CMOHTUPOBAHHbIN TEMNOreHepaTop AOMKEH ObITb FOTOB
K aKcrnnyaTauum.

Heobxoammo cobntoaatb MHCTPYKUMIO MO SKcnnyaTaumm
TennoreHeparopa.

OnNeKTPONOAKIIOYEHNA B COOTBETCTBMM CO CXEMOMN.

B TennoreHepaTope 1 B cucteme A0SKHO 6bITh
[0CTaTO4HOE KOSIMYECTBO TEMNNIOHOCUTENA.

[biMoxoabl AONKHbI 6bITb CBOHOAHLIMU.

BeHTUNATOpPbLI Ha reHepaTopax ropAaYero Bo3ayxa
OOMKHBbI paboTaTb NPaBUNbLHO.

Heobxoammo obecneunTb NOCTYNNEHne AOCTAaTOYHOIO
KONMMYECTBA CBEXET0 BO3yXa.

[omKHo 6bITb B HANMMYMKU CTaHAAPTHOE MECTO AndA
n3mMepeHnAa OAbIMOBbIX ra3oB.

CneauTb 3a repMETUYHOCTBIO TENJIOreHepaTopa

M yyacTka AbiMoxoda Ao MecTa U3MepeHus, onda Toro
4TOObI MOCTOPOHHUI BO34YX HE OKa3biBas BAUAHUE

Ha pe3ynbTaTbl UBMEPEHUN.

o 0o o oo oo o o

0 HeobxoanMo nNpaBuibHO HACTPOUTL NPefoXpPaHUTENb

YPOBHA BOAbI.

TepmoperynAaTop, perynAaTop AaBfieHnA, a Takxe

npefoxpaHnTenbHbIe U OrPaHNYUTENbHbIE YCTPOWCTBA

JOMXKHbI HAXOAUTLCA B paboyeM NONoXeHUN.

ObecneyunTb HageXHbIN OTBOA Tenna.

Bosayx 13 TonnmeHbIX TPY6ONPOBOAOB AOMXKEH ObITh

yoaneH (0TcyTCTBMe BO34yxa).

Heobxoavmo ycTaHOBUTb NOAXOAALLYIO (hOPCYHKY

N NPOBEpPUTb €€ Ha NPOYHOCTb NOCAAKM (CM. M. 4.7).

Jlon>XHO 6bITb NPaBWIbHO OTPEryIMPOBaHO PacCTOAHME

MeXay noanopHon wanbon n popcyHkom (m. 7.5).

OnekTpoapbl 3aXkKnraHua AOMKHbI 6bITb YCTAHOBMEHDI

npaBuNbHO (. 7.4).

MpumeyaHue MoxeT noTpeboBaTbcA NpoBeAeHUe
[OMNOMHUTENbHOW MPOBEPKM YCTAHOBKMW.
Mpun 3TOM HeobxoauMO cobnoaaTb
WHCTPYKLUMMN Ha OTAESbHbIE 3/IEMEHTbI
YCTaHOBKM.

O

O O O oOog
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5.3 MepBUY4HbIK BBOA B 9KCMJlyaTaLuio U HacCTponka

OCHOBHbIe NapameTpbl PeryJimpoBKu NOANOPHOW Wanbbl
¥ BO3AYLUHOW 3aC/IOHKM

C nomoLbio rpadukoB perynmpoBaHmA NOAMNOPHOW Wwamnbbl 1
BO3YLUHOIN 3aCMOHKN NPOM3BOAMTCA NpeasapuTensHan

HaCTpOI?IKa ropenku gnAa nepsM4HOro BBoAa B aKCniyatauuio.

MapameTpbl perynnpoBaHna OCHOBLIBAKOTCA Ha
MaKC/MMasibHOM COMPOTUB/IEHUN KaMepbl CropaHnsa CornacHo
EN 303 v ona goctmxxeHnAa onTMManbHOro CropaHuA AOMXHbI
6bITb COOTHECEHbI C COOTBETCTBYHOLLMM COMNPOTUBIIEHNEM
Kamepbl CropaHuA.

PerynupoBka nognopHou wamnbbi

MonoxxeHne NnoanopHoK Wwanbbl HacTpanBaeTcA

B 3aBWCMMOCTU OT BbIOPaHHON 6OMbLLION HArpy3Ku

N NOAXoAuT TakxXe ANA Manon Harpy3Ku.

BpawaTtb perynMpoBOYHbIN BUHT 40 TEX NOp, MOKa Ha LwKane
yKasaTesnbHOro BUHTa He yCTaHOBUTCA npeaBapuTenbHO
3ajaHHoe 3HayeHue.

MpumeyaHue npu NONOXEHWUM NOANOPHON Wanbbl 0
yKasaTenbHbI BUHT JOMXKEH ObITb
3anoanmuo ¢ KOpnycoM CMECUTENIbHON
Kamepbl.

(wkana He BuaHa).

Mpumep HaCTPONKK NOANOPHOM LWaN6bI
anA ropenku WL 10/2-C, ucn. Z

TennosadA MowHOCTb cxuraHna (Qp) npu 22 6ap

[asneHue Hacoca 60MbLUION Harpy3Ku: 57,1 kBT
Takmm 06pa3oM, Mbl Nofy4aeM NofoXXeHne
NoANOPHON LWanbbi: 7,6

14

Kak npaBsuso, nocne npeaBaputenbHON HACTPONKM
3HayeHna CO, HaxogAaTcA B agnanasoHe oT 12 go 13%.
MpenBapuTenbHaa HaCTpoOMKa He 3aMeHAeT 06A3aTeNbHOro
n3MepeHnA AbIMOBbIX ra3oB 1 onNTUMmM3aumm cxkuranma!

MpumeyaHue TennoBaA MOLWHOCTb CXXUraHNA 3aBUCUT OT
yCTaHOBNEHHOW (POPCYHKU (CM. . 4.7)!

PerynupoBka noanopHo Lanibbi

YKasaTenbHbIi

BUHT /t
PerynnupoBoyHblii \@\/

BUHT

1 S

OCHoBHbIe napameTpbl PEryanpoBKyU NOAMNOPHON Luanbbl

11

£ w0 //
3 9 //

2 8 A

3 7

)g 6 /

3 /|

2 5 v

g 4 /

[ =4

2 3

§ KBT 30 35 40 45 50 55 60 65 70 75
o

: T T T T T T T
g v 3 35 4 45 5 55 6

TennosaA MOWHOCTb C)XUraHUA




Bonbwana Harpy3ka (ST2): npeaBapuTenbHan HacTponmka
PaccunTtatb nonoxeHue BO34YyLHOM 3aCNOHKN NO rpadmKy
60MbLION Harpy3Kun n3 amarpammbl 1 COOTBETCTBYHOLLMM
06pa3om HacTpPOUTb KOHLEBOW BbiKoYaTens (ST2) 6onbLuom
HarpysKu.

Manas Harpy3ka (ST1): npeaBaputenbHaA HacTponkKa
PaccunTtatb nonoxeHue BO34YyLWHOW 3aCNOHKN NO rpadmKy
Masnon Harpysku ns aunarpamMmmbl U COOTBETCTBYHOLLNM
06pa3om HacTPOUTb AOMOMHUTESbHBIN BbiKMoYaTeb Manown
Harpysku (ST1).

Touka cpabaTbiBaHMA AJSIA MarHUTHOrO KnanaHa
6onblon Harpy3ku (MV2): npeaBapuTenbHaa HacTpoika
YcTaHoBUTb TOYKY cpabatbiBaHuA Ha npubn. 1/3 nyTu Boibera
cepsonpueoaa mexay ST1wn ST2.

HacTpovika cepsonpuBona

% V 0°
AT

o | |

0| | 30 v —»33°

A |
o | |al
0| | 30 V
A |
o | |l
0| | 30 V

EE]

—>18°

—»23°

Mpumep HacTPOWKU BO3AYLIHON 3aCTIOHKMU
ropenku WL 10/2-C, ucn. Z

TennosanA MowHOCTb cxxuraHna (QF) npu:
OaBfieHUn Hacoca B 60nbLUoi Harpy3ku (22 6ap) 57,1 kBT
[aBneHun Hacoca B Manou Harpy3ku (10 6ap) 38,1 kBT

Takum 06pasom, NonoXeHVe BO3AYLIHON 3aC/TOHKM
anA 6onbLuoi Harpysku (ST2): 33°
[NA Manoii Harpysku (ST1): 18°

Touka cpabaTbiBaHNA ANA MarHUTHOIO KnanaHa 60s1bLUIown
Harpy3kun (MV2):

33°(ST2) - 18°(ST1)

=5°
3
+ MonoXeHune BO3AYLLIHOW 3aCIIOHKU
Manan Harpyska (ST1) 18°
= To4yKa cpabaTbiBaHua (MV2) 23°

HacTpoviika Bo3AYyLLHO 3aC/I0HKU

Mv2

z

ST1

>Knpakoe Tonnveo
o/

3axuraHua

STO KOHLIEBOW BbIKKOYaTE b NMONOXeHne “3akp.”

ST2 KOHLIEBOW BbIKJI04aTENb BOMbLLOW Harpy3ku

ST1 [OMNONTHUTENbHbIV BbIK/OYATENb Masion Harpy3ku

MV2  pononHuTernbHbIN BbIKMoYaTelb MarHUTHOMO
KnanaHa 60nbLUON Harpy3Ku

OcHoBHbIE NapameTpbl HACTPOVKN BO3AYLLUHON
3aCJIOHKM ropesiku

50

S 45

= *_'b-
¥ 40 ¥
o &L
g 35 o

[} \2

): /@og\

2 30 L

l:;l: // >

[ 25 > ’.’:‘(“

g / ’&?‘\X&(Q\\

o sV

s 20 =\

3 — ’

3 15 |

é KBT 30 35 40 45 50 55 60 65 70 75

T T T
Kr/4 3 3,5 4 4.5 5 55 6
TennoBaA MOLWHOCTb C)XUraHUA
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OpMEeHTUPOBOYHbIE 3HA4YEHUA NO AaBJIeHUI0 BEHTUNIATO-
pa nepep yCTPOMNCTBOM CMeLUMBaHUA

Ecnu anA nepernyHOro BBoAAa B 3KCMyaTaLmio HacTpoika
ropesniku Npon3BoAMTCA COMNacHo yKasaHHbIM B AvarpammMe
napameTpam HacTPOWKM, TO B 3aBUCUMOCTM OT AaBJIEeHUA

B Kamepe CropaHuA TensoreHepaTopa nosy4atoTcA OpUeHTH-

POBOYHbIE 3HAa4YeHNA naBlieHnA nepen yCTpOI?ICTBOM cMmewun-
BaHWA, yKa3aHHble B Anarpavme.

B3pbiBoonacHo!

O6pazoaHne CO BcneacTeme HenpaBuITbHON
HaCTPOWNKM rOpenkKu.

MpoBepuTb BbiIGpockl CO 1 coaepxaHne caxu.
Mpwn Hannumm CO unm caxku NpoBecTU
onTuMmn3aumio napamMmeTpoB CXUraHUA.
Copepxanne CO He AomkHO npesblwatb 50
ppm. Coaepxanune caxu <1.

OMACHO

OnacHocTb Bo3ropaHus!

Bo BpemA paboThl ropesniku HeKoTopble AeTanu
(nnameHHan Tpy6a, donaHeL ropesnku n ap.)
HarpeBatoTcA. [Nepen npoBeaeHNeM CepBUCHbIX

OMNACHO| paboT ux HeoH6xoAMMO OXNaaUTb.

Beopa B akcnnyatauuo

[J BosaylHana 3acnoHka 1 nognopHas wanba fonxHbl 6biTb
YCTaHOBJEHbI B COOTBETCTBUN C TPEOYEeMON MOLLHOCTbIO
CXXUraHua.

0 OT perynaTopa KoTna AosmkeH 6bITb NOy4YeH 3anpoc Ha
Tenso.

YkasaHue  Ecnv npv nepBnyYHOM BBOAE B SKCNyaTaumio

HaOo N3BMEeHUTb NOoNoXKeHne BOS,EI,yLIJHOVI

3acCroHKM (cepBonpuBOAa), TO B 3TOM cllyyae

HeobX0AUMO BbINTU U3 YCTAHOBIIEHHOW

pabo4er ToUKu,

T.€. UBMEHEHME NOSIOXKEHUA BO3AYLLIHOW

3aCfnoHKM AnA 601bLUIONA Harpy3Ku AOIKHO

6bITb NPON3BEAEHO HA MANon Harpy3Ke.

MopAAoK BbINONIHEHUA AeACTBUA

1. OTcoeanHUTb 4XMOMIOCHBIV LUTEKEP U 3aMEHNTb ero
LUTEKEPHbIM NepekntoyaTtenem (Homep 3akasa 130 103
1501/2).

2. TMooKNoUYNTb HaNpPAXKEHUE K ropersike.

[NaBHbIN 1 aBapUIAHbIA BbIKOYaTENV B nonoxeHue BKI1.
Myck ropenku npou3BoaMTCA COrnacHo
nocnefoBaTeNbHOCTY BbIMONTHEHNA AeNCTBUA

(cm. rn. 5.5).

3. Bo BpemA npeasapuTenbHON NPOAYyBKM HEOOX0AMMO
Npon3BeCcTW NpeaBapuTENbHYIO HACTPONKY AaBMeHNA
Hacoca MaJior Harpy3ku BUHTOM PEryniMpoBKM AaBleHnA
Manon Harpy3ku (cm. rn. 5.5).

4. LUTekepHbIM NepeknoyaTenem ycTaHOBUTb MOMOXEHWE
60MbLION HAarpy3Kn n HaCTPOUTL AaBlieHne Hacoca
BMHTOM PErynMpoBKY AaBneHNA 60MbLION Harpy3Ku.
Mpou3BeCcTN KOHTPOSIb CXXWUraHNA (CM. NPUOXEHWE) 1
ONTUMM3AUMIO MPOLIECCA CXXMUTaHUA NOSNIOXKEHNEM
BO3YLUHOWN 3aCNoHKM (ST2) nnm noanopHOn wawmbsl
(cobniopath AaBneHne BEHTUNATOPA).

5. YCcTaHOBUTL NONMOXEHUE Marnon Harpy3ku, Mpon3BecTu
KOHTpPOMNb 1 Npn HeO6XO,lJ,VIMOCTVI HaCcTpouTb AaBrieHne
Hacoca, (NpeaBapuTenbHaA HacTpoka AasneHua bbina
npoun3BeaeHa).

I'Ipomssecm KOHTPOMb COKNUraHnAa n ontTnmMnsauuio
npoLecca CXXWUraHna NonoXXeHMeM Bo34YyLWHOW 3aCNOHKN
(ST1) (cobnogaTtb AaBneHNe BEHTUNATOPA).

Ecnu TpebyeTcA M3MeHUTb NONOXKEHNE NOANOPHOMN
Lanbbl, HEOBXOANMO eLLe pas MOBTOPUTL Wwarn 4 n 5.

5.4 BbiBOA U3 aKcnnyaTauum

OpueHTNPOBOYHbIE 3HAYEHUA 10 AaB/ICHNIO Nepes
YCTPOVWCTBOM CMeLUMBaHNA

5,5 T

T T
Bonbluan Harpyska

5,0 I

4,5 |

4,0

3,5

Manas Harpyska

[asneHne (m6ap)

3,0

2,5
kBr 30 35 40 45 50 55 60 65 70 75

Kr/4 3 3,5 4 4,5 5 55 6

TennosaA MOWHOCTb C)XUraHua

OnTUMU3aLMA Npouecca CXXUuraHusa
* VBenuyeHue OaBneHuA nepea CMeLLNBaoLWLmm

YCTPONCTBOM:
00 Bpawarb perysiMpoBOYHbIA BUHT NOAMNOPHON Lai6bI
BNeBo (-),

paccTofHWe 40 NOAMNOPHON LWaibbl yMeHbLUaeTcA.

O [nA KOPPEKTUPOBKM YMEHbLUUBLLErOCA N36bITKa
BO34yXa Heo6X0AMMO YBENNUYUTb Yron OTKPbITUA
BO3YLUHOWN 3aCITOHKM.

Bo3mMOXXHOCTU NOBbIWEHNA CTabUNbLHOCTU
*  YMmeHblueHne AaBneHnA nepen cmelwmsarowmm
YCTPONCTBOM.
U BpalaTb perynmpoBoYHbIii BUHT NOAMNOPHON a6kl
BMpaBso (+),
paccToAHne A0 NOAMNOPHON LWanbbl yBennymBaeTcA.
0 [OnAa KoppeKTUPOBKM YBENUYUBLLEFOCHA N3ObITKA
BO34yXxa HEOOXOAMMO YMEHbBLUNTb Yron OTKPbITUA
BO34YLUHOMN 3aCNIOHKM.
* YcTaHoBUTb POPCYHKY MEHbLLEro Tunopasmepa
W yBENNYNTbL AABIIEHNE Hacoca.
*  Wcnonb3soBaTb HOPCYHKM APYroro Npon3BoanTENA.

Mocne KaXkaoro nameHeHmA Heo6XoANMOo
NPOVN3BECTM KOHTPO/b NapaMeTpoB CXXUraHnA
1 NPy HEOBXOAUMOCTY OTKOPPEKTMPOBAaTh
HaCTPOWKM (CM. NPUMOXEHUE).

Yka3saHue

3akniouutenbHble paboTbi

Mpu ANUTENBHON HAarpy3ke MOryT BO3HUKHYTb
MoBpeXXAeHVA NPUGoPOB, N3MEPAOLLMX
[aBneHne — MaHoMeTpa 1 BakyymMMeTpa, B
pe3ynbTaTte Yero MOXeT NPoV30UTU
HEKOHTpOnMpyemMoe BbiTeKaHne Tonnnea.

ONMACHO

lMocne HacTPONKK CHATb MaHOMETP U
BaKyymMmeTp. 3aKpbiTb MECTa UX NOAKITHOYEHUN.

M3MepuTb KOHTPOJbHBIA TOK U 3addMKCMPOBaTh
pe3ynbTaTbl U3MEPEHUA B NPOTOKONE.

BHecTv pesynbTatbl U3MepeHWin AbIMOBbIX ra30B B
KOHTPOSbHYIO KapTy.

BuayanbHO NnpoBepuTb YCTaHOBKY 1 TPy60NpoBoabl HA
repMeTUYHOCTb.

YCTaHOBUTb KOXYX ropesiku.

O3HakoMUTb Nonb3oBaTessa C npasunamm no
aKcnyaTaumm ropenkon.

oo o o 0O

Mpu KpaTKOBPEMEeHHOM OTKJ1H04HEeHUU ropesikKu
(Hanpumep, YNCTKA ObIMOXOAO0B)

0 OTKMIOYMTb MMaBHbIN U aBapUAHLIN BbiKoYaTenu
ropenku.
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Mpu NpoAoNKUTENTbHOM OTKJTIO4YEHUU FOpesikn

[J OTKMIOYMTb MMaBHbIN U aBaPUIAHBIA BbIKMKOYaTENN
ropenku.

0 3akpblTb 3aMopHble YCTPOMUCTBA NoAaYuu TOMNuBea.




5.5 MNocnenoBaTenbHOCTb BbINOMTHEHUA AEUCTBUN U ANeKTpUYecKana cxema

Hnarpamma nocrnenoBaresibHOCTH BbIMOIHEHUA AENCTBUMN

PerynaTop koTna Cpabarbisatne 3anpoc Mocnepytowwan
MarHUTHOro
T BKIL ¥ Knanawa manaa ™ manan Harpyska ™ npoayska
HpensapMTeanaH Harpyska .
»I'IpOﬂyBKaf »SKCFII'IyaTaLlVIH npu _» MarunTHbI Knana
npenBapuTensHoe Manomn Harpyske 6onbLuoit Harpy3kn SAKP.
3axuraHue
BospaywHan OkoHyaHve 3anpoc
—> — —>
3aCoHKa BPEMEHM OXMAAHNA 6onbluan Harpyska
B MONOXeHUN o .
Harpysku »Maleﬂﬂij KnanaH MarHMT!jblI/l KnanaH
3aXuraHua 60nbLUO Harpysku — 6OMbLLOW Harpyakiu
OTKP. OTKP.

PerynaTop kotna

OnekTpoaBK-
ratesnb ropesnku

Mpn6op
3aXKuraHuA

CvrHan nnameHu

Knanax manoi
Harpy3aku

KnanaH 60nbLuoit
Harpysku

O6patHblii
Knana

PerynaTop
MOLLHOCTM

CepBonpusog ST2 D ——
MV2 \

s N

10 AN

Bpema nepeknioyeHus
Bpema oxuaaHva npum 3anycke (Tectuposanue) Ty, 3,5 cek.

Bpemsa npeaBapuTenbHOro 3axuraiua Ty, 10 cek.
Bpema nocnepytoulero 3axkuranusa Ty 4 cek
Bpema 6e3onacHocTu Tg 5 cek.
Bpema oxuaaHva manas Harpyska Ty 5 cek.
Bpewmsa nocneaytoLer npoaysku Ty 2,5 cek.

Bpema Bbibera cepBonp1Boaa Npu aKcnyartaumm
MonHbiiA NyTh BeiGera 0° — 90° npubn. 3 cex.
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F1 | noacoeanHeHnem P2 CYEeTYMK pabo4mx HacoBs B 6OMbLLON HArpy3ke F7
Makc. | B1 1]:.
on . OaTyuK nnameHu (onuwA) | D
| C1 KOHAeHcaTop ABuraTena St pabo4ni BeiKNtoYaTenb X6 + X7
L PE N F1 BHELUHWUIA NpeaoxpaHnTens (Make. 16A S2 OVNCTaHUMOHHaA pa3bioKMpoBKa (onuusA)
230B 1/N/PE 50/60ry WHepL.) 5 T npubop 3axknranuna
F7 BHYTPEHHWI NpeaoxpaHnTens (Makc. 6,3A X3 npucoeaMHUTeNbHaA KOHCOSb 5 @
3asemneHue v 3aHyneHue nHepL.) X4 NPAMOWN WITEeKep Ne4aTHOW NnaThbl (LaroBbIn Q
COrnacHo MeCTHbIM F2 orpaHu4uTenb TemMneparypbl/aaBneHnn aBuvrarenb) 1
npeanMcaHnam F3  perynATop Temnepatypbl/aaBneHns X5  npAMOW WTeKep nevaTHo Nnatsl (3n. 4
F4 perynAaTop TemnepaTypbl/AaBneHns B LWNHa/S2) 6 adoc
60MbLLOW Harpyske X6, X7npucoeanHUTENbHbIN LUTEKEP FOPenkn 11 aYera
H1 KOHTpPOJIbHAA Nlamna HemcnpaBHOCTU Y11  MarHWTHBbIA KnanaH Masnon Harpy3ku 3
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H3 KOHTPOJIbHAA flamna sKcnnayaraumm B Y14  ob6paTHbI KnanaH/kKnanaH TonaMBHoOro 6aka 12 -
60MbLLOI HArpy3Kke (onums) 13 =
M1 ABurartenb ropesnku Y20 cepBONpUBOZA BO3AYLUHOWN 3aCMOHKN I_'_I e
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5.6 O6cnyxusaHue W-FM 10

DYHKLUUA CBETALENCA KHOMKMU

KHonka pa36broKMpoBKU C LIBETOBOW MHAMKALMEN,
mHTerpmposaHHaa B W-FM 10, BbinonHAET cnegyrowme
dyHKLUMUN:

*  pas3bnokmpoBKa Npu HENCNPaBHOCTW FOPENKN

* nepenaya onTUYECKOro AMAarHOCTMYECKOro koaa

* onTuyeckanA nepepava AaHHbIX (He ucnonb3yeTcA).

B 3aBMCMMOCTM OT pexxuma (3kecnnyaTauma nnm
HeMcnpaBHOCTb rOPEnKun) KHOMKY HeobxoamMmo yaepXxunsaTh B
Ha)kaToM COCTOAHWM B TeveHmne 1 - 5 ceKyHA AnA akTmeaumm
Tpebytowenca cyHKUMN.

Pexum pa6otel ropeniku [1 oTkmodeHne

Owmnbo4yHoe HaxaTne KHONKN meHee 1 CeKyHAbl:
CoobLieHue racHer, MeHe>XXep ocTaeTcCA SaGHOKMpOBaHHbIM.

Jlerko HaxxumaTb Ha KHOMKY 00 npeogoneHnA
TOYKU NepeKoYeHnA. CunbHoOe HaxkaTume Ha
KHOMKY MOXeT noBpeanTb MeHen>Xep ropeHuA.

BHUMAHUE

HeuncnpasHocTs ropenky [ pas6rokuposka

g 3eneHbin OpaHxeBbli  3eneHbin g KpacHbiii OpaHxeBblin 3eneHbin
4\~ 1 cex. ~ 1 cek.
— | — I
<:|:P:] Bkn \L Bkn <IP:] Bbikn. Bkn.

HeMCﬂpaBHOCTb ropernkun a AnarHocTn4eckui kog Bkr.

HeMCI'IpaBHOCTb ropernikn a ANarHoCTn4eckni kog Boikn.

OpaHxeBblil  KpacHbIi Muraiowmin®

I .

KpacHbii
4\ ~ 5 cek.

KpacHbii

MUraroLmn*®
4\" 1 cek.

OpaHxeBbln  3eneHblin

Bbikn.

=

Bbikn. Bkn.

= e

* AnarHoCTU4eCKme Koabl CM. . 6
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6 MpuymnHbI N ycTpaHeHNe HeucnpaBHOCTEN

Mpouncxoam nubo 610KMPOBKA N3-32 HEUCMPABHOCTHU
(curHanbHas namna ropuT KpacHbIM CBETOM) NGO OCTaHOB-
Ka ropesiku (CurHasibHas namna muraeT opaHXeBbIM / Kpac-
HbIM CBETOM WKW 3eM1eHbIM / KPacHbIM).

Bo n3bexxaHue noBpexxAeHNIn He NPOU3BOAUTD
pa361oKMPOBKY ropenku 6onee AByx pa3 nogpAa.
Ecnu ropenka B TpeTuii pas BbIXOOUT B
NONO>XXEHNe HENCNPaBHOCTK, YCTPaHUTb

BHUMAHVE| NPUYMHY HEUCTIPABHOCTM.

Mpwv BO3HWKHOBEHMW HEVCMPaBHOCTU CHavanna HeobxoanmMo

NPOBEPUTb, BbINOMHAITCA S OCHOBHbIE NPeAnoChIIKY AfA
HOpMaJsIbHOV PabOThI FOPenku.

O EcTb nu HanpaxeHne?

YCTpaHATbL HeMCNPaBHOCTb paspeLlaeTca ToMb-
KO KBanMpuLUMPOBaHHbIM crieumanucTam, ume-
FOLLIMM COOTBETCTBYIOLLYHO NMOArOTOBKY U Creuu-
anbHble 3HaHWA.

O EcTb nu Tonnmeo B 6ake? OnAcCHO
U MpasunbHO Nv npon3BeAeHa HacTpolika YCTPOMCTB Pa36nokupoBka:
perynmpoBaHna Temneparypbl NOMeLLIEHNA 1 KOTNa, C BbIBOAOM AuarHOCTUYeCcKoro Koaa: (cp. r. 5.6):

AaTynKa KOHTPONA KONM4ecTBa BoAbl, KOHLEBbIX
BblKNoYarenen n ap.?

Ecnu npuyrHa HemcnpaBHOCTM gpyrad, Heo6xoaMMo
nNpoBepuTb PYHKLUMK, CBA3AHHbIE C PaboTON rOPEnkKu.

C MOMeHTa BOSHMKHOBEHUA HENCMPAaBHOCTU BbI>XXKAATb
npuén. 5 cek. (BpemA, HeobxoanMoe AnA aHanu3a He-
MCMPaBHOCTW), 3aTEM yAepXuUBaTb KHOMKY pa3brnoku-
POBKU B HA>XaTOM NOSI0XKeHUN A0 TeX Nop, NokKa cur-
HanbHaA namna He 3aropuTCA OpaHXeBbIM CBETOM
(npubn. 5 cek.), 3admkcmpoBaTb Murarowmin kog (Mu-
raeT KpacHbIM LIBETOM), 3aTEM yAePXMNBaTb KHOMKY
pa3bnoKUPOBKK B HXXaTOM COCTOAHUM Npub. 1 cek.

6e3 BbiBOAA AMArHOCTUYECKOro Koaa:

Ha6niopneHue MpuumHa

NEerko HaxkaTb Ha KHOMKY pa3tnoKUpoBKH (yaep>Xu-
BaTb OK. 1 ceK.), NoKa He noracHeT KpacHas namna.

YcTpaHeHue

MeHep)xep ropeHuA
CBeToBble CUrHas1bl CUTHaNIbHOW JlaMnbl

BbIKI1. HeT 3anpoca Ha BbIpaboTKy Tenna unm
HeT aNeKTponuTaHuA
KpacHbIn HewncnpasHocTb

[narHocTuyeckunin kog AnA onpeaenexHva
BO3MOXHbIX MPUYNH HEUCTNIPABHOCTU: (YAepXMBaTb
KHOMKY pa3b/io0KMpPOBKU HaXkaTom oK. 5 cek.)

muraeT 2 pasa

muraeT 3 pasa
muraet 4 pasa

muraet 6 pas

OTCYTCTBME NNamMeHn B KOHLE

BpemMeHn 6e3onacHocTu

OTCYTCTBYET MOCTOBasA nepemMblvka Ne 12
HEeBEepPHbIV CUrHan nnameHu /
NOCTOPOHHWUI CBET

HencnpasHOCTb CepBoNpuBoAa

OTpbIB NNaMeHn 4 pasa noapAA B Te4eHue

OfHOro paboyero umkna:
muraet 7 pas
muraeT 9 pas

muraeT 10 pas

MNCYE3HOBEHVE NamMmeHn B Marnon Harpyske
MNCYE3HOBEHME NameHn B 60MbLLON Harpyske

HEBO3MO>XXHO OAHO3HA4YHO onpenennTb
HeuncnpaBHOCTb

npu pa3bnokupoBke (oK. 1 cek.) kogoBaa
MHbOPMaLMA BO BHYTPEHHEW NaMATU CTUpaeTcA

MuraeT KpaCHbIM/3eﬂeHblM I'IOCTOpOHHVIVI cBeT

(npumepHO Yepes 24 cekyHAapbI
aBapuUnHOE OTKJIOYEHNE)

muraeT 3 pasa KpaCHbIM/OpaH)KeBbIM, M36bITO4HOE HanpaXXeHue
3aTeM KOpOoTKaA naysa

MuraeT opaH>XeBbIM/KPacHbIM He[OoCTaTO4YHOe HanpAXkeHne

BbIXOA U3 CTPOA BHYTPEHHEro
npepoxpanutena F7

HanTU n YCTPaHUTb NCTOYHUK
NOCTOPOHHEro ceeTa

NnpoBEepUTL BHELLHee aneKTponutaHue

NpoOBEpPUTb HaNN4ne HanpA>xeHnAa

3aMeHuUTb NpefoxpaHnTenb (CM. M. 7.12)

MuraeT 3efieHbIM aKcnnyartauuAa ropenkun npu cnabom npoBepuUTb HaCTpOVIKy ropenkuy nnu

CurHane gat4yuka niameHu
rpaHn4Hble 3HA4YEeHUA:

NOYNCTUTb AaTHUK NnameHun

onpeneneHne KOPOTKOro 3ambikaHuA

B Uenu gartyuka:

<2 kQ cooTBeTcTBYET >110pA

rpaHuua cpabaTblBaHUA Ha NOCTOPOHHUI cBeT:  <15pA

rpaHuua cpabaTbiBaHWA AN1A SKCnnyaTauum: >30pA
pPEKOMEHAYEMbIN Ananas3oH KOHTPObHOroO Toka: oT 40 go 100pA
MaKCMManbHO BO3MOXHbI KOHTPOSIbHbIN TOK: OK. 120pA

MepuaeT KpacHbIM aKTUBMpPOBaHa onTn4yeckanA nepegada Ha>XKUMaTb Ha KHOMKY pa36ﬂOKI/IDOBKI/I

[OaHHbIX (He ucnonb3yeTcA)
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6onee 5 cekyH,

MeHe>Xep ropeHnA cHoBa BO3BpaLlaeTcA
B PEXXUM AMArHOCTU4ECKOro Koaa unu

B PeXuM paboThbl




HabnioageHue

MpuuuHa

YcTpaHeHue

OaT4YUK nnameHu
He pearvpyeT Ha nnavs

noBpexaeH AaTt4yuk nnamMmeHun

3aMEeHUTb AaTHuK nnameHun

aneKTpoABUrartesb
He paboTaeT

CUrHanbHaA namna muraeT
OpaH)KeBbIM/KpaCHbIM

NOBPeXAeH KOHAEHcaTop
3a6n10KMpoBaH TOMMBHbIA HACOC
noBpe>XXaeH anekTpoasuratenb

cpaboTan BHyTPeHHWUI NpeaoxpaHnTens F7
(rn. 7.12)

3aMeHUTb KOHAeHcaTop
3aMeHUTb TOMSIMBHbIA HAcOC

3aMeHUTb afieKTpoasuratesib

3aMeHUTb BHYTPEHHWI NPeoXpaHnTenb
(6,3 A nHepu.)

NpoOBepUTL AeTanN ropesky,

npy HeoHXoAMMOCTU MOMEHATb
NOBPEXAEHHbIE 3IEMEHTbI

3aXkuraHue
OTCYTCTBYET 3aXKUraHve

NPOV30LLIIO KOPOTKOE 3aMblKaHue
3MEKTPOAOB 3aXKMraHWA MU OHU
pacnonoxeHbl Ha CLWKOM 6OMbLLOM
paccToAHUu Apyr oT Apyra

ANEeKTPOoabl 3a>XKUraHMA 3arpA3HEeHbI
Unn BnaxxHbole

HapylieHa naonaumA

neperopen Kabenb 3axuraHna

noBpe>xxaeH Npubop 3axxuraHna

YCTaHOBUTb 3NEKTPOAbI 3a>XKUraHnA
Hagnexawmm 06p3.30M

O4YUCTUTb ANIEKTPOAbI 3a>KuraHnA

3aMEeHUTb ANEeKTPOoAbl 3a>XXUraHmnA

3aMeHUTb Kabesb 3axuraHua,
HalTW U yCTPaHNUTb NPUYKHY

3aMEeHUTb I'Ipl/l60p 3aXKuraHmA

TONJIMBHbIA Hacoc
He nogaeT TONNMBO

CUNbHbIEe MeXaHN4YeCKune LWyMbl

NPOUCXOAMUT BbITEKaHue Tonmea
cpasy npu 3anycke ABuraTesiA ropenku

3aKpbIT 3anopru7| KnanaH

HerepmeTu4eH BCacbIBaloLWMii KnanaH

HerepmMmeTn4yeH TonneonpoBsoq
3acopuicaA NnpeasapuTesbHblii OUnbTP

He OTKpbIBaeTCA 06paTHbIA KnanaH

3aCOpeH rpAseyroBuTeNb Hacoca
HerepmeTuyeH punbTp

NoBPEXAEH TONNMBHbIA HACOC
TONMNMBHbIA HACOC BCACHIBAET BO3AYX
CIMLLKOM BbICOKOE paspe<xeHne

B TONNMBONPOBOAE

HerepmeTun4deH MarHuTHbIN KnanaH
TOMNNIMBHOrO Hacoca

OTKpPbITb 3anopr||7| KnanaH

NPOYUCTUTL/3aMEHUTb
BcacblBaloLWMA KnanaH

3aTAHYTb BUHTOBbIE COEANHEHUA
NPOYMCTUTL NPEABaPUTESbHbIA UNBLTP

NpoBEPUTbL U, NPV HEOBX0AMMOCTH,
3aMeHUTb KnanaH

NPOYMCTUTL FPA3EYNIOBUTENb
3aMeHUTb (hUNbTP

3aMeHWTb TONMMBHbI HAacoC

3aTAHYTb BUHTOBbIE COEANHEHNA
MPOYMCTUTE CHUNLTP, MOMHOCTBIO OTKPLITH
3anopHblii KpaH nepes ropesikon

(kombuHauven unbTPoB)

3aMEeHNUTb TOMMNMBHbIV HAcoc

copcyHka
HepaBHOMepHOEe pacrblfieHne

TONNIMBO He npoxoanT

4aCTWUYHO 3aCOPEHO OTBEPCTME
CUMNbHO 3arpA3HUNCA OUNbTP HOPCYHKM
U3HOC U3-3a JONTOro UCMONb30BaHNA

3abunacb hopcyHKa

3aMeHNUTb (hOPCYHKY
3aMeHNUTb (hOPCYHKY
3aMeHNUTb (hOPCYHKY

3aMeHNUTb (hOPCYHKY
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Ha6niopaeHue MpuuuHa YcTpaHeHue
nnameHHanA ronoBa
CUnbHaA 3aKOKCOBaHHOCTb noepexaeHa hopcyHka 3aMeHnTb POPCYHKY

HenpaBunbHaA yCTaHOBKa

M3MEeHEeHO KONM4eCcTBO BO3AyXa CoXUuraHuAa

HepoCTaTOYHaA BEHTUNALMA KOTENbHOM

OTKOPPEKTMPOBATbL YCTAHOBOYHbIE
napameTpbl

NPOU3BECTY NOBTOPHYIO HACTPOIIKY
ropenKku

obecneunTb AOCTaTO4YHYIO BEHTUNALMUIO
KOTENbHOM B COOTBETCTBUM C MECTHbBIMMU
CTaHAapTamu

noanopHasn wanba
CUNbHO 3arpAsHeHa

HenpasunbHaA HaCTpOﬁKa

HenpaBubHO NogobpaHa hopcyHKa

C/TNWKOM BbICOKOE AaBJieHMe Hacoca

OTperynupoBaTtb HACTPONKY
CMeLUMBaIoLLEero ycTponcTsa (. 7.5)
1 NPOBEpPUTb HACTPOIKY ropenku

NpoBepUTL NPaBUIIbLHOCTL Bblbopa
dopcyHKn, anAa obecrneveHns
CTabnnbHOCTU BO3MOXHO
YCTaHOBUTb POPCYHKY 45°

nogobpatb POPCYHKY 6onbLuero pasmepa
1 OTperynmpoBarthb JaBrieHne Hacoca

nogavya HanpAXeHuA
CUrHanbHaa namna muraet
opaHXeBbIM/KpacHbIM

CUrHanbHaA namna muraet 3 pa3a
KpacHbIM/opaH)XeBbiM,
notom He6onbLan naysa

rnocre 3anpoca Ha Tero oT perynaTopa
KOTNa CUrHasbHaA flaMna He 3aropaeTcA

HepocTaTtoyHoe HanpsaxeHne <170 V

BbILLIEN U3 CTPOA BHYTPEHHWIA
npegoxpanutens F7 (. 7.12)

nepeHanpaxeHue > 260 V

OTCYTCTBYET HanpAXeHue

noBpe>XXaeH MeHe)xep ropeHnA

NpoBepuTb BHELLHEE NeKTponuTaHne

3aMeHuTb npegoxpaHuTens (6,3 A nHepu,.)

NPOBEpPUTb BHELLHEE 3NEeKTPonuTaHne
priifen

npoBepuUTb Hann4ne HanpA>xeHnAa

3aMeHUTb MeHe>XXep ropeHnA

MarHUTHbIN KJflanaH
MarHWTHbIA KnanaH He OTKpbIBaeTcA

curHanbHaA namna muraeTt KpaCHbIM/3eﬂeHblM

noBpexaeHa Katylka

I'IOCTOpOHHVII?I cBeT

MarHWTHbIN KnanaH 3aKpblBaeTCA HerepMeTu4HO 3arpA3HeHbl yNJI0THAKLWWEe NOBEepPXHOCTU

Unn 3awMTHaA ceTka MarHUTHOro KnanaHa

3aMEeHUTb KaTyLIKy

HanTu n YCTPaHUTb UCTOYHUK
NOCTOPOHHEro ceeTa

3aMeHUTb TOMMMBHbIA HAcCOC

cepBonpueoa
CepBonpuBOoa He paboTaeT

CepBONPUBOA paboTaeT KOPOTKOe BpeEMA,
3aTeM NPOVUCXOAMT aBapuiMHOe OTKIIIoHeHUe

CepBONpUBOA HE AOXOANT
[10 YCTAHOBMIEHHOTO 3HaYeHNA
KOHLIEBOIO BbIK/HO4aTena
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HenpaBunbHoOe LUTEKEePHOEe coefnHeHne
noBpe>xxaeH cepesonpueon

HenpasubHaA HacTpovika
KOHLIEBbIX BblKntoyaTenen

NoBpeXXAeH CepBonpuBosa

3a610KMpoBaHa BO3/4ylUHAA 3aCoHKa
Unun yrnoean nepepaya

NpOBEpPUTHL LUTEKEPHOE COeANHEHNe
3aMeHNTb CepBONpuBOA (M. 7.8)

KOPPEKTUPOBKA MOMOXEHWNIN KOHLIEBbIX
BblkNtovaTenen, nonoxexua “3AKP,
"Manas Harpy3ka" n "Touyka nogkntoyeHmAa"
(STO/ST1/MV2) Henb3A ycTaHaBNMBaTb
BblLle 60NbLIOW Harpy3ku (ST2).

TO4Ky cpabaTbiBaHna (MV2) Henb3aA
yCTaHaBNMBaTb HUXXE Masion Harpy3kum
(STH).

NpoBepUTL CEPBONPUBOL,
NP1 HEOBXOAUMOCTY 3aMEHUTb

NPOBEPUTH BO3AYLLIHYHO 3aCIIOHKY UMK
YrnoByto nepeaavy, Npyu Heo6XoaAMMoCTU
3aMeHUTb




O6wue npobnembl Npu aKcnyaTaLuum
npo6nembl Npu 3arnycke, He NPOUCXoaUT
3anycka ropesiku, HeCMOTPA Ha 3aXuraHme
1 nogadyy Tonnmea nnamA He obpasyeTcA

CUrHanbHaA namna muraeT 3eJ1IeHbiM

paboTa ropenku/npouecc cxxuraHmaA
COMPOBOXAAETCA CUIIbHOW Mynbcaumnen
Vnu ryaeHnemM

npoucxoanT 06prB nnameHu

nocne OKoH4YaHuA BpeMeHun 6e3onacHocTn TS

HenpaswunbHO yCTaHOB/EH
ANEeKTpPOoa 3aXXuUraHmA

paccToAHue Mexxay noAnopHON Lwanbom
1 NepeaHUM Kpaem nnamMeHHOM rofoBsbl

C/IULWKOM mMarno

KOHTpOJ'IbeIVI TOK CNULLKOM Man

(rpaHvyHbIe 3HAYEHNA: CM. MEHEeAXKep ropeHnA
W-FM 10 cBeTOBbIe CUrHambl CUrHanNbHON Namrbl)

HenpaBuibHaA HAaCTPOiiKa yCTPOWNCTBa

CMellnBaHuA, paccToAHne mexay NOAMNOPHOW

wanbon n nepeaHUM Kpaem nnameHHowm
ronoBbl CAULLKOM Maso

HenpaBubHO NogobpaHa hopcyHKa

3arpA3HeH AaTt4yuk njameHu

noBpe>xaeH aat4vynk niameHu

NpoOBEPUTH YCTAHOBKY 3N1eKTpoaa
(cm. . 7.4)

NpPOBEpPUTb YCTAHOBKY,
npu HeO6X0AUMOCTH YBENNYUTL pasmep Sy
(cm. rn. 7.5)

NpPOBEpPUTb HACTPOWKY roOpenKm
OTHOCUTESbHO HECTABUNBHOCTU UMK
nynbcaumu nnameHn

NpPOBEPUTb HACTPOMKY CMELLNBAIOLLErO
YyCTPOWCTBA, NPY HEOHXOAMMOCTH
YBENUYUTL pasmep S;

(cm. rn. 7.5)

npy BO3MOXHOCTU Nofo6paTh (DOPCYHKY
MEHbLLErO TUNopasmepa u 0aHOBPEMEHHO
yBENM4MTb AasnexHne Hacoca. [pn
Heo6X0AMMOCTU UCMONb30BaTb POPCYHKM
[Opyroro npou3BoanTeNs.

O4YUCTUTb AaTHUK NS1IaMeHn

3aMeHUTb AaT4yuK nnameHu

YKasaHue

nocnie KOPpPeKTUPOBKU HaCTpOVIKM ropenku ecerga

npon3BOoANTb KOHTPOMb CXUraHMA Tonnunea.
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7 TexHu4eckoe obcnyxusaHue

7.1 TexHuka 6e3onacHOCTU Npu TeEXHUYECKOM 06Cny>XuBaHuun

OMNACHO

OMNACHO

HekomneTeHTHO Npon3BeaeHHble paboTbl

no Texo6Cny>KMBaHWIO N PEMOHTY MOryT AB-
NATBLCA NPUYUHOW TAXENbIX HECHACTHbIX Cyya-
eB. Bo3MOXHO nonyyeHne cepbesHbIX TeNECHbIX
NOBPEXAEHUI BNMIOTb A0 CMEPTENbHOMO NCXO-
Aa. HenpemeHHo cobniogats cnegyowme
yKasaHuA no TexHuke 6e30nacHoOCTy.

OnacHoCTb NoNyYeHNA OXoros!

HekoTopble aeTanu ropenku (Hanpumep,
nnameHHanA Tpy6a, onaHew, ropenku u ap.)

BO BPeMA 3KCMyaTaumm HarpesaroTca.
COnNpUKOCHOBEHUE C HUMW MOXET NPUBECTU K
oxoram. OxnaguTe nepeq NpoBeaeHneM
CEPBUCHbIX paboT.

MnaH TexHU4eckoro o6cny>xnBaHuA

KBanudukauua nepcoHana

PaboTbl N0 TEX06CNy>KMBaHWIO M PEMOHTY paspeLuaeTca
NPOBOANTb TOMbKO KBaNUMULMPOBAHHOMY NepcoHany

C COOTBETCTBYIOLMMM CreumnanbHbIMU 3HAHUAMMU.

Mepen Hayanom paboT No Texo6CcNy>XMBaHUIO U PEMOHTY:

1.

2.
3.

OTKNIOYMTDb [MaBHbIN Y aBapUNHBINA BbIKIOYaTENN
YCTaHOBKMW.

3aKpbITb 3aMopHbIe YCTPONCTBA NogaYvmM TONMBea.
OTcoeanHUTb 7-NOMIOCHBIN NPUCOEANHUTENbHbIN LUTEKEP
yrpaBfeHna KOTOM.

Mocne npoBeaeHuA paboT No Texobcny>XuBaHUIO
U PEeMOHTY:

1.
2.

3.

MponssecTn NpoBepKy OyHKLNNA.
I'Ipoaepvm: TennoBble NOTepu ¢ AbIMOBbIMU ra3amMu,
a Takxxe 3HadeHuAa CO,/0,/CO n cogepkaHne caxu.
CocTaBnTb NPOTOKON N3MEPEHUIA.

HapyweHune 6e3onacHOCTH Npu aKcnyaTaumm
PeMOHTHbIe paboTbl Ha CNeayLWNX dNeMeHTax paspe-
LaeTcA NPOBOANTb TONbKO NPEACTaBUTESIO MU YMNOSHO-
MOYEHHOMY NnLly (PUPMbI-NPON3BOAUTENSA:

JaT4yYuK niaMeHu
MeHeaXXep ropeHua
MarHUTHbIM KnanaH
cepBonpuBos

WUHTepBan npoBeaeHNA TexobcnyxmuBaHusa
MuWHMMYM OAMH pas B rof peKoMeHayeTCA BbI3biBaTb
npeacTasutTena GUPMbI-NPON3BOANTENA UNN APYTON
cneunannsmpoBaHHON cy>k6bl ANA NPOBEPKMN BCEN
YCTAHOBKM 1 MPOBEAEHUA TEXOOCMYXXNBAHUA.

lMpoBepka un ouncTKa
® BEHTUNATOPHOE KOoneco 1 Bo3AyLlHble KaHalbl
(cM. . 7.8 7.9)
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cucTtema 3axkuradma (CMm. m. 74 n 7.5)

naameHHaA ronosa u noanopHaa wawba (cMm. rm. 7.5)
rpA3eynoBuTENb

OUIbTP TONIMBHOMO Hacoca

BO34yLUHanA 3acnoHkKa (cMm. rn. 7.10)

OaTyvK nnameHu

GunbTp hopcyHKM nnu opcyHka (cm. rm. 7.3)
TOM/IMBHbIE LUSIaHT M

dyHKLUMOHanbHanA NpoBepkKa

BBOA, FOPENIKM B 3KCMNyaTauuio ¢ NOCneaoBaTebHOCTbIO
BbINOMHEHUA PyHKLUMIA (CM. . 5.5.)

cucCTEeMa 3aXKuUraHvA

pene gaBneHuna Tonnmea (Npv HanM4un)

KOHTPOJb NameHu

OaBnieHne Hacoca 1 pa3peXkeHue BcacbiBaHWA Hacoca
npoBepKa repMeTUYHOCTM TOMINBHbBIX 3NIEMEHTOB




7.3 leMOHTa)X U MOHTaXX P)OPCYHKHU

OemoHTaxK 3amera gpopcyHkn WL 10/2-C

1.  CHATb ropernky v NoABeCUTb ee B CEPBUCHOE MONIOXEHNE
(cm. . 4.5)

2. OTcoeamnHnTb Kabenb 3axuranna (1)
3. CHaTb BUHT @
4. CHATb noanopHyto waiby (3) co WToka (OopPCyHKN

5. leMoHTUpoBaTb (POPCYHKY

Mpu cHATUM POPCYHKM yaepXXUBATb LITOK POPCYHKU
KMoYoM AnA hOPCyHKM \ LiToKa OOPCYHKM

SW 16/ SW 19

MoHTax

MoHTa)x hopCyHKU Npon3BoauTcA B 06paTHOM

nocnegoBaTesnibHOCTU.

Ob6paTnTb BHUMAHME:

* Heob6X0AMMO UCMONb30BaTb TOMbKO NPaBUIIbHO
noao6paHHyto POPCYHKY 1 MPOBEPATL €€ Ha NMPOYHYHO
nocagky.

® paccTofAHue Mexay hOpPCyHKOW 1 NOAMNOPHON Lanbon
(cm. . 7.5)

® yCTAHOBKA 3M1EKTPOAOB 3aXKUraHua (CM. rm. 7.4)

MpumeyaHue npm 3arpA3HEHUN POPCYHKM:

® (popCyHKY He YNCTUTL.
® Bcerga Ucnonb3oBaTb HOBblE (DOPCYHKM.

7.4. YcTaHOBKa 3/1eKTPOAOB 3a)KuraHma

[] CHATb ropesnky v NOABECUTL €€ B CEPBUCHOE MONOXEHNe Pa3amepei 4ns ycTaHOBKM 371€KTpoA0B 3axuranna WL 10/2-C
(cm. . 4.5)

I‘Ipmmeanme PacnbinAaemoe TonnmMBo He AOMKHO KacaTbcA
aneKTpoaos 3axkuranma!

Tvn Paamepbl B MM
ropenku a b c

WL10/2-C, ucn.Z 20..25 15..20 1,0..2,0
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7.5. YcTaHOBKa CMecUTesNIbHOro ycTponucTBa

B cny4ae cunbHOM 3aKOKCOBaHHOCTU UMK 3aMacfieHHOCTM HacTpovika cmecuTenbHOro ycTponcTaa

njiaMeHHOW rofioBbl 1 NMOANOPHOM Wanbbl HEO6X0AUMO
NPOBEPUTbL HACTPOWKY CMECUTENBHOTO ycTponcTea. Pasmep —
S1 (paccToAHWe OT NOANOPHON Wanbbl 40 NnepeaHero Kpasa
nyiaMeHHOW rofoBbl) MOXXHO NPOBEPUTL TOMbKO B TOM Cryyae, O @ ® @06
€CInu ropesika CMOHTUPOBaHa Ha OTKpbIBatoLenca asepue
KoTNna. Ecnu 3To HEBO3MOXHO, CresyeT BbIHYThb LUTOK

POpCyHKM (CM. M. 7.6) u npoBepuTb pa3mep L. —

=

HenpanmbHaH yCTaHOBKa CMeCUTesibHOro -t

\
YCTPONCTBA MOXET NPUBECTMN K 06pa3oBaHuto :| -§
caxu n CO. T [ 1 =k
BHUMAHUE
HauanbHanA HacTpoiika
1. Bpawas BUHT HacTpoliku L1, ycTaHOBUTb yKa3aTenbHbI
BUHT [J Ha oTMeTKe Wwkanbl 0 (pasmep X=0). Mpu 3ToM
yKasaTenbHbI BUHT [ gonyeH 6biTb 3anoanuuo ¢ /_ﬁ
KPbILLKOW. L

2. TMposeputb pasmep S1 nnm pasmvep L.

[Mpun OTKNOHEHMWAX:

1. BpalleHnem BUHTa HacTpoliku [ yctaHoBUTbL pa3mep S1 > > 814
unu pasmep L.

2. CHATb KONMNa4oK C yKkasaTenbHoro BuHTa L.

3. BpauwaTb ykasaTenbHblii BUHT K/TFO4YOM C BHYTPEHHUM T e ]
wecTurpaHHukom (SW3), noka ykasaTtenbHbI BUHT He
6yoeT 3anoasmuo ¢ Kpbiwkon L.

4. HapeTb Konnayok.

MpumeyaHue perynMpoBKy NOAMNOPHOW Wanbbl B
3aBUCUMOCTM OT MOLLHOCTU BCeraa
NPOV3BOANTb PEryNIMPOBOYHBIM BUHTOM.
YKasaTenbHbl BUHT He BpaLuaTh!

HavanbHanA HacTpoiika

Tun Pa3mepbl B MM

ropenku L X St a

WL10/2-C, ucn. Z 276 £ 0,5 0] 8,5 3,5
[0 dnaHeu ropenku [0 VkazaTenbHbll BUHT
0 LWTok chopcyHKM 0 PerynupoBoYHbIA BUHT
0 dopcyHka 0 Kpblwka Wwroka
[0 MoanopHas wariba PopCyHKM
O MnameHHana ronosa
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7.6 [JleMmOHTaXK ¥ MOHTaX LITOKa POPCYHKHU

7.7 leMOHTa)k U MOHTaXX KpbILWKKX Kopnyca
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7.8 CepBUCHOE NOJIOXKEHUe

7.9 [JeMOHTa)XX U MOHTaX XXUAKOTOMJINBHOIO Hacoca, ABuratTenAa BeHTUNnATopa

U BEHTUNTATOPHOro KoJsieca




0

7.10 OuncTka Kopnyca perynAatopa Bo3ayxa u BO3A4yLHON 3aCNTIOHKMU

-

n nepepaviv Bo34yLwHOM 3aCJlTIOHKHU

-

7.11 [leMOHTa)>X 1 MOHTa)XX yrnoBo
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7.12 [lemOHTaX U1 MOHTaXX (punbTpa XUAKOTONSIMBHOro Hacoca

7.13 3ameHa BHyTpeHHero npeaoxpaHutena (W-FM10)
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8 TexHMYeCKMe xapaKTepPUCTUKN

8.1 KomnnekTauuAa ropenku

Tvn MeHnen>xep [suratens CepBonpusog BeHTunatopHoe [pubop HaTtynk TonnuBHbINA
ropenku ropeHua Koneco 3aXxuraHuna nnameHu Hacoc
WL10/2-C; W-FM10 ECK 03/F-2 STD 4.5 146x40 W-ZGO01 QRB1B AT2 45C
ven. Z 230B, 50Ty BO. 36/6-4NL

2870 muH ™ 24B; 3,5 B

0,13 kBT; 0,95 A
KoHgzeHc. 4 pF

8.2 Paboyee none

Tun ropenku WL10/2-C,ucn.Z

MnameHHaA ronosa W10/2-C
Tennosasa 35...70 kBT
MOLLHOCTb CXXMraHuaA 2,9...5,9 kr/v

1,0
0,8
0,6
04 \
02 \
0
-0,2
-04

-0,6
kBT 30 35 40 45 50 55 60 65 70 75

Kr/4 3 3,5 4 4,5 5 55 6

TennosaA MOWHOCTb C)XUraHuA

ConpoTuBneHne Kamepbl cropaHua (m6ap)

8.3 lonycTumble BUAbI TONIMBA

Paboune nona cornacHo EN267
[aHHbIe NO MOLWHOCTK
OTHOCATCA K TemnepaTtype
BcacblBaHuA Bosgyxa 20°C u
BblcOTe MOHTaxa 500 m.

XKwungkoe Tonnmeo, cooteeTcTaytowee DIN 51 603-1

AscTpua: xuakoe Tonnmeo EL, cooteeTcTaytowee ONORM-C1109

LLiBeriuapuA: cTaHAapTHOE XWAKOE TOMNNBO, EBPOMNECKOe KayecTBO
unm 6onee NPeANOHTUTENbHO AN3eNbHOe TONNNBO
«Oko», kayectBo CH (SN 181 160-2)

8.4 dnekTpuyeckue xapakKTepucTuku

CeTeBoe HanpAxeHue 230B
YactoTta cetu 50Ty
MoTpebnAeman MOLWHOCTb  NpW 3anycke 0,33 kBT
npu aKcnnyataumm 0,2 kBT
MoTpebneHue Toka 1,1A
BHeluHWiA npefoxpaHnTenb 16 A uHepu.
BHyTpeHHuIn npegoxpanmTens W-FMO05 6,3 A nHepu.

8.5 [lonycTuMble YCNOBUA OKpYXXalowen cpeabl

TemnepaTtypa BnaxHocTb Bo3ayxa TpeboBaHuA No anekTpomar-

HUTHOW COBMECTUMOCTH

HopmaTuBebl N0 HU3KOMY
HanpsA>XeHuto

Mpn skennyatauum: Makc. OTH. BNa>xHOCTb 80% Hopmatue 89/336/EWG
-15°C*...4+40°C OTCYTCTBME POChI EN 50081-1
TpaHCNopTUPOBKa / XpaHEeHUE: EN 50082-1
-20...+70°C

Hopwmatue 72/23/EWG
EN 60335

* npn cCOOTBETCTBYIOWEM Buae Tonnnea n/vnu COOTBETCTBYHOLWEM NCNONHEeHUU rugpaBinv4eCcknx anemMeHToB
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8.6 Pasmepnbl

7l Pasamepbl, Mm
ropenku I 2 I3 4 Is I b1 b2  hi h2  hs di d2 ds da
WL10/2-C, ucn. Z 140 345 27 476 398 51 330 165 363 270 165 99 M8 150-170 110

>|3< i

—weishaupt—

h1

MpucoeouHnTens-
Hble pasmMepbl
cornacHo EN 226

8.7 Macca

WL10/2-C, ucn.Z

[openka

ok. 14,0 kr
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MpunoxxeHue

CopepxxaHue

*  KoHTponb cxxuraHmA

* [inA 3ameToK

* [lpenomeTHbIV yKasarternb

KoHTponb c)xuraHma

[na ob6ecneyeHna 3KONOrMYHON, IKOHOMUYHON 1
6e3aBapuiiHon paboTbl FOpPeNkM HeO6XoaAMMO NPU HACTPONKe
NPON3BOAUTb M3MEPEHNA AbIMOBbIX ra30B.

Mpumep ynpoLeHHOro pac4yeTa Af1a HaCTPONKKU
3Ha4yeHuAa CO,

OaHo: COy yae. = 15,4 %
M3mepeHo Ha rpaHuLe coaepkXaHmaA Caxky (YUCno caxm = 1):
CO, youep. = 14,9%

nony4aem koauumMeHT n3bbiTka BO3ayxa:
}\ COQ MaKc. 1 514
COQ namep. 1 419

= 1,03

YT106b1 06€CNEYMTb AOCTATOYHDBIN N3ObITOK BO3ayxa, Heob-
XOOMMO NOBbLICUTL KOIhPMUMEHT n3bbiTKa Bo3ayxa Ha 15%:
1,03+0,15=1,18

3HaveHune CO,, KOTOPOE AOMKHO HbITb YCTaHOBIIEHO MpU
KoatpcpumeHTe n3bbiTka Bo3gyxa A = 1,18 1 15,4% CO, arc.:

COQ Makc. 1 514

co, = = 13,0 %

A 1,18
Mpu aTom copgepxxaHne CO He JOMKHO NpeBbiwaTb 50 ppm.

CnepnuTb 3a TemnepaTypou AbIMOBbIX Fa3oB
TemnepaTypa AbIMOBbIX ra30B ANA HOMUHANBLHOW Harpy3Ku
3aBUCUT OT HACTPONKM ropenkiu Ha MakcumarnbHO
BO3MOXHYIO ANA TeNnoreHepaTopa TenoByto MOLHOCTb
cXXuraHus.

YcTaHoBKa A1A 0TBOAA AbIMOBbIX ra30B A0NXHa 6bIThb
BbIMOJSIHEHA TaKUM 06pa3oM, YTOObI HE AOMYCTUTb
NoBpeXXAEeHU AbIMOBbIX TPY6 KOHAEHCAaTOM (Kpome
KUCNOTOCTONKNX CUCTEM).

OnpeaerneHue TensoBbIX NOTEPb C AbIMOBbLIMM ra3aMu
OnpepnennTb cogepXaHne KUCIopoaa B AbIMOBbIX rasax,

a TakXe pasHuLy Mexay TemMnepaTypoi AbIMOBbIX ra3oB

n TemnepaTypoi Bo3ayxa cxxuraHua. MNpu aToM nsmepeHue
cofepXXaHuAa Kucnopoga v TemnepaTypbl AbIMOBbIX ra3oB
NPOU3BOAUTCA OAHOBPEMEHHO B OLLHOW TOUKE.

BMecTo cogepaHnA KUCopoaa MOXXHO U3MEpUTb
cofepkaHve ABYOKWCU yrniepoaa B AbIMOBbIX rasax.
Temnepatypa Bo3ayxa CXUraHus u3amepAeTca pAaoM

C OTBepCTUeM BcacbiBaHWA BO3AyXa.

TennoBble NOTEpU ¢ AbIMOBLIMU ra3amm pacCYMTbLIBAIOTCA
NpY U3MEepPEHNAxX coepXaHua Kucrnopoaa no opmyrne:

A,
ga = (tA'tL) ° (—+B)
21 - 02

Ecnun BmMecTO cogepxaHmA Kucnopoaa usmepaeTca
cofepykaHue yrneK1cnoro rasa, pacyeT Npov3BoanTCA No
apyron coopmyne:

Aq
ga = (ta-t) ¢ (——+B)
CcoO,
O603Ha4veHuA:
qA = Tennosble NoTepn ¢ AbIMOBbIMW ra3amMn B %
ta = TemnepaTypa AbIMOBbIX rasos B °C
t = TemnepaTypa Bo3ayxa cxuranua s °C
CO, = obbemHoe coaepXaHue ABYOKMCH yrnepoaa
B CyXMX ObIMOBbIX rasax, %
O, = obbemMHoe coaepkaHue KUCNopoaa B CyXux

ObIMOBbIX rasax, %

AKnpkoe Tonnmeo EL

A, = 050
A, = 0,68
B = 0,007
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Ana 3ameTokK
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NMpeameTHbIN yKa3aTenb

B

BakyymmeTp 8
BeHTnnATOpHOE Koneco 28, 31
Buabl Tonnnea 31
BUWHT perynupoBku gaBneHuA 8
BosaywHaa 3acnoHka 15, 29
Bpema nepekntoyeHua 17
BcacbiBatowaa nuHma 13
a

[aBneHve BeHTUNATOPA 13,17
[aBneHne Hacoca 8,12

[asneHne noanopa 9

[asneHne pacnbineHusa 8,12
[JaTymk nnameHun 7,18, 20, 21, 23, 31
[BuraTtenb 18, 21, 28, 31
[OByxTpybHaA cuctema 8,10
[OwarHocTndeckuin Kop, 19, 20
[nnHa Tpy6onposoaa 10
[biMOBbIe KaHarbl 13
X

>Xunpgkoe Tonnmeo 6, 31

XKnagkotonnmeHbIN Hacoc 7,8,9.10, 13, 21, 28, 30, 31

3

3arnywka Ha 06BOOHOW NNHUK 8
3axwraHve 17, 21
n

M36bITOK BO3ayxa 33
WHTepBan Mexay TeEXHU4EeCKUMU 06CNYy>XMBaHUAMU 24
Wcnonb3oBaHune 6
K

KoHTponb npouecca cxxuraina 33
KOHTpOnbHbIA UCT 13
KOHTpPONbHbIA TOK 13, 20
Kopniyc perynaTtopa Bo3ayxa 29
Kpbllwka kopnyca 27
M

MarHuTHbIRN KnanaH 7,8,15,17, 18, 22

MarHuTHbI KnanaH 60MbLION Harpy3Ku 8,15,17
MaHomeTp 8,13, 16
MeHepnyxep ropeHua 6,7, 18,19, 20, 31
MepuaHwne 20
MoHTax ropenkmu 11
H

HeuncnpaBHOCTb ropenku 19, 20, 21, 22
(0]

0, 33
O6bmypoBka 11
O603Ha4veHne 6
O6patHbIn KnanaH 17,18
OpHoTpybHaa cuctema 8,10
OnTumm3sauma npouecca CXXuraHnsa 16
OTknoYeHne 16

n

MnameHHas ronosa

Mopaya Tonnuea

MoakaunBaoLmiA XXMAKOTONIMBHbBIA HACOC
MopnopHaa wanba

lMonoxxeHne BO3AYLIHON 3aCNOHKU
MonoxeHne NoanopHoW Wwaibbl
Mocnepaytowana npoayBka
MpenBapuTenbHaA NpoayBKa
MpepoxpaHnTenb

Mpubop 3axkuraHmA

MpoBepka

Mpobnembl, BO3HMKalOLWMe Npuy SKChnyaTaumm

P
Pe>xum konbueBoro Tpybonposoga
Pa6oTa nporpammbl
PasbnoknpoBka

Paamepbl Ana nogknio4eHni
Pasmepbl hopcyHoK

PaspexxeHne BcacbiBaHuA
PerynnpoBo4HbI BUHT
Perynupyemoe oTko4yeHme

C

CO,

CeeTAwanca KHonka
CepBucHOE NoNoXeHue
CepsonpuBog,

T
TemnepaTypa AbIMOBbIX ra30B
TennoBasa MOLHOCTb CXXUraHuA
TennoBble NOTepu € AbIMOBbLIMU razamm
TonnueHoe obecnevyeHne

TonnuBHbIE WNAHMK

Touka nepeknoYveHna

y

YrnosaA nepepaya

YpaneHve Bosayxa

YnyyweHune cTabunbHOCTH
YCTPONCTBO N3MEpPEHNsA faBneHnA
YCTPONCTBO CMELIMBaHNA

()

dnnbTp

dopcyHka
DyHKUMOHanNbLHaA NposepkKa
DyHKUMOHanNbHaA cxema

y
YncTtka

L
LLToK chopcyHKM

3
OneKTpoabl 3aXkuraHusa
AnekTpoHHaA WwuHa eBus

11, 22, 26, 31
9,10

10

13, 14, 22, 26
15

12,14.16
7,17

17

18, 20, 30, 31
18, 21, 31

24

23

10

7
7,26,27
11,32
12

8

14

7,15, 16, 17,18, 22, 31

33

12,14, 15, 16, 31

33
9,10
8,9, 11
15
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24

7

5,24

7,26, 27
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Komnanua PALIMOHAIJ - akckio3uMBHbIA NocTaBWuMK ropesiok Weishaupt B Poccutio.

LIEHTPAIbHbIV PETMOH CEBEPO-3ANAOHbIV PETMOH MNOBOJ/HKCKUN PEFMOH Mepmb (3422) 19 59 52 lMeyaTHbI HOMep
Mocksa (095) 783 68 47 CankT-MeTepbypr (812) 718 62 19 KasaHb (8432) 78 87 86 TiomeHb (3452) 59 30 03 83055646,
HwxHuin Hoeropop (8312) 37 68 17 ApxaHrenbck (8182) 20 14 44 Camapa (8462) 22 13 27 CbIKTbIBKap 8912 866 98 83 anpens 2002
Capatos (8452) 27 7494  MypmaHck (8152) 4476 16 Wbkesck (3412) 51 45 08
BopoHex (0732) 770235  Bonoraa (8172) 755991  OpeH6ypr (3532) 535022  CUBUPCKUIA PETMIOH
Apocnasnb (0852) 79 57 32 MeTposasoack (8142) 76 88 05 Mexsa (8412) 32 00 42 Hosocmbunpck (383) 354 70 92 ®upma octaenAeT
Tyna (0872) 40 44 10 Benukuin Hosropop (8162) 62 14 07 Kupos (8332) 56 60 95 KpacHoapck (3912) 21 82 82 3a coboi npaBo
Teepb (0822) 35 83 77 Yebokcapbl (8352) 28 91 48 BapHayn (3852) 24 38 72 Ha BHeceHue NbbIX
Benropon (0722) 316358  HOXHbIA PEFUOH Capanck (8342) 24 4434 Xabaposck (4212) 327554 yaveHeHMil.
CMoneHck (0812) 644996  PocTos-Ha-floHy  (863) 236 04 63 VpKyTCcK (3952) 47 24 34
Jivneuk 8910 253 07 00 Bonrorpan (8442) 95 83 88 YPANIbCKUN PEFMOH Tomck (3822) 52 93 75
KpacHonap (861) 210 16 05 EkatepuHbypr (343) 217 27 00 Kemeposo (3842) 25 93 44 Mepeneyvarka

R AcTpaxaHb (8512) 34 01 34 Omck (3812) 45 14 30 AkyTck (4112) 31 19 14 3anpetyeHa.
www.weishaupt.ru Crasporionb (8652) 26 9853 YenAbuHck (3512) 73 69 43 P
www.razional.ru Maxaukana 8928 224 98 91 Ydpa (3472) 42 04 39

Buabl npoaykuumn n ycnyr Weishaupt
-~weishaupt-

)XuakoTonnuBHbIe, ra3oBble ¥ KOMOUHUPOBaAHHbIE ropenku Tunopaaa
W u WG/WGL — po 570 kBTt

[aHHble ropenku NPUMEHAIOTCA B XXWITbIX AOMaxX M MOMELLEHMAX, a TakXe
ONA TEXHOMOrMYECKNX TENoBbIX NMPOLIECCOB.

MpeumyLLecTBa: NOMHOCTBLIO aBTOMaTU3NPOBaHHAA HaaexHas paboTa,
Nerkuin 4ocTyn K OTAENbHbIM 3/1IeMeHTaM, yoobHoe o6cny>XuBaHme, HASKUN
YPOBEHb LWyMa, 3KOHOMUYHOCTb.

XXnagkoTtonsiueBHbie, ra3oBble U KOMOUMHUPOBaHHbIE FOPENKU Tunopaaa
Monarch R, G, GL, RGL — pgo 10 900 kBT

[aHHble ropenkn Ncnomnb3yTecA A1A TENO0CHabXXeHMA Ha yCTaHOBKax BCEX
BMAOB M TUMOPa3MepoB. YTBEPAMBLUAACA Ha MPOTAXEHUN OECATUNETUN
MoAenNb CcTana OCHOBOW AnA 60MbLIOr0 KONMYeCTBa PasfiMyHbIX UCMOTHEHWN.
OTu ropenkn xapaktepusytoT npogykumto Weishaupt nckniounTtensHo

C JyYLen CTOPOHbI.

YXupgkoTonsnmBHble, ra3oBble U KOMOMHUPOBaHHbIE FOpPesiku TuNnopAAa
WK — po 17 500 kBT

[openku Tna WK ABnAoTCcA NpOMbILIEHHbIMU MoAgenamMu. MNpenmyLllecTsa:
MOZyJibHaA KOHCTPYKUMA, U3MEHAEMOE B 3aBMCMMOCTM OT Harpy3Ku
NONOXKEHNE CMECUTENBHOIO YCTPOWCTBA, NN1aBHO-ABYXCTYNeHYaToe unm
MOy NMpyemMoe perynmpoBaHue, yaobcTso 06cny>xnBaHumA.

K ropenkam Weishaupt
LWkadbl ynpasneHma Weishaupt — TpagnumMoHHOe OOMOSIHEHUE K ropefikam 1r.
Weishaupt. [openkn Weishaupt v wkadbl ynpasneHma Weishaupt ngeansHo mas 2
co4yeTaloTCA Apyr ¢ Apyrom. TakaAa kombuHauma gokasarna CBO npekpac- 2= 2 .
HYIO >KU3HECNOCOOHOCTb HA COTHAX ThICAY YCTAHOBOK.

MpenmyLecTBa: 9KOHOMMA 3aTpaT Mpu NPOEKTUPOBAHUN, MOHTaXe, o
CEepPBMCHOM O6CNY>XXMBAHWUN N MPU HACTYMMEHUN raPaHTUAHOIO Cryyas.
OTBETCTBEHHOCTb IEXUT TONLKO Ha hmpme Weishaupt.

LWkadbl ynpasneHua Weishaupt, TpaguumoHHoe AonosiHeHue ] ]
LY L]
3

Weishaupt Thermo Unit/Weishaupt Thermo Gas

Weishaupt Thermo Condens

B paHHbIX ycTponcTBax 06beaMHATCA MHHOBALMOHHAA U yXKe
3apekomMeHJoBaBLlWanA cebA TEXHMKA, a B UTore — ybeautenbHble —
pesynbTaThbl:

mnaearnbHble OTOMUTE NIbHble CUCTEMbI ANA YaCTHbIX >XXUNbIX AOMOB
N NOMELLEHUN. E

KomnnekcHble ycnyru Weishaupt — aT1o covyeTtaHume npoaykuum
M CEepBUCHOro ob6cny>xmBaHuA

LLinpoko pa3BeTBneHHanA cepBuUcHanA CeTb ABMNAETCA rapaHTuen

ONA KIWEHTOB M AaeT UM MakCUMyM yBepeHHOCTU. K aTomy
HeobxoaMmMo [06aBUTb N 06CNY>XMBaHWE KIMMEHTOB cneumanicTamm
13 hmpm, 3aHUMAIOLLNXCA TenIocHabXXEHNEM, KOTOPble CBA3aHbI

¢ Weishaupt MHOroneTH1UM CoTpyaHUYECTBOM.




MbI LEHUM KaXKOoro KrMeHTa 1 npeanaraem LWMPOKNN aCCOPTUMEHT NMPOayKLNUK.
O6opynoBaHne COOTBETCTBYET BCEM AMPEKTMBAM 6€30NacHOCTM U UMeeT Heobxoanmble
nuueHsuun. beictpaa goctaeka no Bcen Poccun n CHIT. CamoBbIBO3 co cknaga B Mockse.
KBanuduumpoBaHHble cneunanumcTbl BCerga rotoBbl MPOKOHCYNbTUPOBAThL U NOMOYb
nonobpartb HyXXHble 3anyacTtu. [loBepbTECH HALLEMY MHOIOMIETHEMY ONbITY U HAAEXHOCTHU
noctasok! MHTepHeT-marasuH "Gtksnab".

OcTanucb BonpocobI?
Hy>xHo nogoOpaTtb nnu 3akasartb getanb?

Email

order@gtksnab.ru

TenedpoH
+7 (495)131-5749

Whatsapp
+7(985) 991-80-53

Telegram

@gtksnab




