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1 O6wue ykasaHuA

[JaHHaA MHCTPYKLMUA NO MOHTaXy U 3KCnnyaTauum
* BXOOUT B KOMIMEKT ropenkun n gorn>xHa nocToAHHO
XPaHUTbCA Ha MeCTe UCMNOJIb30BaHNA TOPesKn.

* MpeaHasHayeHa Ana UCnorb30BaHUsA TOMbKO
KBanuuLUMPOBaHHbLIM NEPCOHASIOM.

°  COOEPXUT BakHeWLIMe yKasaHUsA Mo NpoBeAeHMo
6e30MacHOro MoOHTaXa, BBOAA B 9KCM/TyaTaumio 1
TEXHUYECKOro 06CNY>XMBaHNA ropenku.

* [O/KHa cobnoaaTbCA BCEMU crieumanucTamu,
paboTatoLwmMm C ropenkonm.

O6bACHeHMe CUMBONOB U YKa3aHUM

[aHHbIn cumBon 0603HaYaeT ykasaHua,
HecobntoaeHNEe KOTOPbIX MOXET MPUBECTU
K TAXENbIM TeNEeCHbIM MOBPEeXAEHNAM,
BM/10Th A0 BO3HMKHOBEHUA CUTYaLW,

]
onacHot npeacTaBAWNX ONMaCcHOCTb ANA XU3HW.

[aHHbIn cnmBON 0603HavaeT ykasaHus,
HecobMoAeHNe KOTOPbIX MOXET NPUBECTU
K yoapam Toka, npeactasiaowmm

OMACHO! OnacHOCTb ANA XNU3HWN.

[daHHbIn cmBON 0603HaYaeT ykasaHus,
HecobMtoaeHNe KOTOPbIX MOXET NPUBECTU
K NOBPEXAEHWUIO UM MONIOMKE ropesikun unm

HaH HU KPY>K " .
v aHeceHuio yllepba oKpy>xatoLLen cpeae

[] [aHHbI cumBon ob6o3HavaeT
AencTBuA, KoTopble Bbl AOMXKHbI
BbIMNOMHUTb.

Hymepauna nencTeuii, BbINOMHAEMbIX B
onpeaeneHHon NocneaoBaTebHOCTH B
HECKOJbKO 3TanoB

o whp=

[JaHHbIV CMBON yKasbiBaeT Ha
HeobXxoaAMMOCTb NPOBEPKMU.

[aHHbI cumBon o6o3Ha4aeT
nepevncneHuA.

CokpalueHus
Tab. Tabnuua
m. rnaBsa

Cpaya B aKcnyaTaumio ¥ UHCTPYKLUMA no obeny-
XUBaHUIO

Mo OKOHYaHWMM MOHTaXHbIX paboT (He No3aHee) rno-
CTaBLUUK ropeniku nepepaeT nokynaTento MHCTPYKLUIO
no obCny>XMBaHMIO 1 NpedynpexaaeT 0 TOM, 4TO ee
cnenyeT XpaHUTb B NMOMELLEHWUN, rAe YCTaHOBIEH Ter-
noreHeparop. Ha MHCTpyKuun yKasaH agpec v Tene-
(OOHHBIV HOMEpP Bnn>KanLLEn CEPBUCHON CYy>KObl.
lMokynarensa Hafo npeaynpeavTb O TOM, YTO MUHUMYM
OAMH pa3 B rof NpeacTaBuTens PUPMbI-NPON3BoanTE-
NA VNN Kakon-nmbo Apyrov cneumanucT AOMKeH nNpo-
N3BOAUTb NPOBEPKY YCTAHOBKU. [1nA Toro 4tobwl
rapaHTUpoBaTb perynApHoe NpoBeaeHMe Takom npo-
Bepku, chnpma Weishaupt pekomeHayeT 3akntoyarb
[OroBop Mo TEXHNYECKOMY 0OCMY>KMBAHUIO.

MocTaBLWMK JOMKEH O3HAKOMUTb NOKynaTenA ¢ npasu-
namm 06Cny>XKnBaHNA ropenkn n 4o BBOAA rOpenku B
aKcnyatauuio MHpopMMpoBaTb ero 0 He06XoANMOCTU
npoBeAeHWA APYTrUX NpeayCMOTPEHHbIX MPOBEPOK.

lAapaHTUU M OTBETCTBEHHOCTb

drpMa He NPUHUMAET pekraMaLym Nno BbINOMHEHWIO
rapaHTUNHbIX 06A3aTENbCTB U HE HECEeT OTBETCTBEH-
HOCTW NpW HaHeceHWU yLep6a NoaAM 1 NONIOMKe
o60opynoBaHusA, NPOV3OLLEALLINM MO ClieayoLWMM
npuyvHaMm:

® eCNN YCTPOWCTBO UCMOMb30BaNoCh He Mo Ha3Ha-
YEeHUIo

® [pW HEKOMMNETEHTHOM NPOBEAEHUN MOHTaXa,
BBO/AA B 3KCMyaTaumo, 06Cny>XMBaHNA N TEXHNYE-
CKOro yxoga

® [pu 3KCNyaTaumm ropenku ¢ HemcnpaBHbIMU Mpe-
[OXPaHUTENbHBIMU YCTPOUCTBAMM, UMK eCN NPeao-
XpaHWUTENbHbIE U 3alMTHbIE YyCTpocTBa bbinn
yCTaHOBNEHbI HENPaBWUIILHO UK BbINN HEUCNPaBHbI

® Mpu HecobnAEHUN YKa3aHNA NHCTPYKLMN MO MOH-
Taxky 1 aKcnnyataumm

® eCnu camMOBOJIbHO MPON3BOAWUCE U3MEHEHNA B
KOHCTPYKLMMW FOpesnKm

® MpV YyCTaHOBKE Ha ropesike AOMNONHUTENbHbIX 3/1e-
MEHTOB, KOTOPbIE HE MPOLLM MPOBEPKY BMECTE C
ropenkon

® 1Npuv CaMOBOJIbHO Npoun3BeaneHHbIX USBMEeHEeHUAX
ropesnku (Hanpumep, yCroBmA Npu 3anycke: MoL-
HOCTb 1 KONM4eCcTBO 060POTOB)

® [puW yCTaHOBKE B Kamepe CropaHnsa 3N1eMeHTOB,
NpPenATCTBYIOLLMX HOPMasibHOMY 06pa30BaHNI0
naamMeHu

® [pW HEQOCTaTOYHOM KOHTpone 6biCTponsHalumMBato-
LLMXCA SJ/IEMEeHTOB ropesiku

® NPV HEKOMMETEHTHO NPOBEAEHHbLIX PEMOHTHbIX
paboTax
npw popc-mMa>kopHbIX 06CTOATENBbCTBAX
€CNU ropesiky Npoaosi>kany Ncnosib3oBatb, HECMO-
TPA Ha BO3HMKLUNE NOBPEXAEHUA

® [puW UCMOJSIb30BAHMUN HEMOAXOAALLEro Tonnmea
n3-3a AePeKTOB Ha NMHUM NOAAYUN TOMNIMBA
€CIN1 NCMNONb3YTCA HEOPUTMHasIbHbIe/HEUPMEH-
Hble petann Weishaupt




2 TexHnKa 6e3onacHoOCTM

OnacHble cuTyauuu npy obpaLleHum ¢ ropesikon
M3penna Weishaupt cCKOHCTpynpoBaHbl B COOTBETCT-
BUW C OEVNCTBYOLWMMY HOpPMaMM U HOpMaTrBamu 1 Npu-
HATbIMW NpaBuiaMmun no TexHnke 6e3onacHocTn. Ho He-
KOMMETEHTHOE MCMOSb30BaHME rOPesiKU MOXET
NPUBECTU K BO3HUKHOBEHUIO CUTYaLUA, NPEACTaBNA-
LUMX YrpO3y AN1A XXU3HU NONb30BaTENA 1 TPETbUX Nl
Unn K NoBpeXXaeHno 060pyaoBaHnA UNn Nopye nMyLle-
cTBa.

YT106bI HE [onycTnuTb BOSHUMKHOBEHMA ONacHbIX CUTYya-

LMK, Topenky MOXHO UCMOofb30BaTb TONbKO

® [0 Ha3Ha4yeHuo

* npwu cobniogeHnn Bcex npasui 6e3onacHoCTH

* npwu cobnoaeHnn BCex yKazaHui MHCTPYKLMK MO
MOHTaXKY 1 9KCnlyaTaumm

® CMpoBeAeHNeEM HEOBXOAMMbIX MPOBEPOK M paboT no
TEXHUYECKOMY 06CNy>XMBaHNIO

Cne.qyeT HeMensieHHO YCTpPpaHATb HencnpaBHOCTU,
npeactaenAolne onacHOCTb.

NMoaroToBka nepcoHana

C ropenkoi paspeluaeTca paboTaTb TONbKO KBanudu-

LUMpoBaHHOMY nepcoHany. KeanuduumpoBaHHbIi nep-

coHan — nnua, KOTopble 3HAKOT, KaK AOMKHbI MPON3BO-

ONTbCA YCTAaHOBKA, MOHTaX, HACTPOWKa, BBOA B

3KcnyaTauunio 1 NponnakTUHeCcKnii OCMOTP FOPENKn

N KOTOPbIE UMEIOT COOTBETCTBYHOLLYIO KBannukaumio,

Hanpumep:

® 3HaHuWA, NPaBO UM NONTHOMOYMA NPON3BOANTD
BKJ/THOYEHWE U BbIKINKOYEHME, 3a3emneHne n ob6o3Ha-
YeHue 3NeKTponpmnbopoB CornacHo npasunam Tex-
HUKK 6€30MacHOCTH.

OpraHu3saunoHHble MeponpUATUA

e Jlvua, paboTatoLme ¢ ropenkomn, LOMKHbI HOCUTb CO-
OTBETCTBYIOLLYIO OAEXAY M CpeacTBa NHAMBUAY-
anbHOW 3aLUMThI.

¢ Heobxoanmo NPoBOANTL PErynApHYO MPOBEPKY
BCEX NpeaoXpaHnTESIbHbIX YCTPOWUCTB.

HecopmanbHbie mepbl 6e30nacHOCTU

e [1onOfHMTENBHO K MHCTPYKLMUM MO MOHTaXY M 3KC-
nnyaraumu cnegyet cobnogath npasuna 6esonac-
HOCTW, OEVCTBYOLWME B JAHHOW CTpaHe, 0COHEHHO,
COOTBETCTBYIOLME NpeanucaHua no 6e3onacHoCTn
(hanpumep, DIN, VDE)

e Bce MHCTpYKUmmM nNo 6e3onacHOCTY 1 npeaynpexxae-
HMA 06 ONAacHOCTU, HaxoAALMECHA Ha YCTPOWNCTBE,
OOIMKHbI HAXOAWTbLCA B YuTabenbHOM BUAE.

Mepbi 6e30nacHOCTU Npy HOpMasibHOMW
aKcnyaTauum ropenku

e lcnonb3ynTe ropernky ToSIbKo B TOM Criyyae, ecnv
npefoxpaHnTenbHble yCTPOMCTBA HAXOAATCA B MOf-
HOW UCMPaBHOCTU

e He meHee ogHOro pasa B rog NpoBepAnTe ropesnky
Ha Ham4yme BHELWWHUX Npu3HakoB noapex,qumVl n
Ha MCNPaBHOCTb NMPEAOXPaHNTENBHBIX YCTPONUCTB

e VlHoraa, B 3aBMCMMOCTM OT YCIIOBUI 3KCNyaTauuu,
MOryT noTpeboBaTbcA 6onee YacTble MPOBEPKU

BesonacHocTb rnpu paboTe ¢ aNeKTpU4eCcTBOM

e PaboTbl C aNeKTpU4eCTBOM paspeLlaeTca NpoBo-
ONTb TONbKO cneumanucTam

e B pamkax TexHu4eckoro obcny>kmBaHua cnegyeT
NPOBEPATL SMEKTPUYECKOE 060PYyAOBaHME FOPENKMU.
OcnabneHHble coeanHeHNA 1 NOBPEXAeHHble kabe-
NN HA 0o cpasy Xe yaanuTb.

e [1pn He06X0AMMOCTI NPOBOANTL PaboThbl Ha 3re-
MEHTaX, HaXOAALUMXCA MOA, HaNpA>XXeHNeM, TpebyeT-
€A NOMOLLb eLle O4HOro creumanncTa, KOTopbi B
cnyyae Heob6XoANMMOCTM AOMKEH OTKITOUNTD IMNaB-
HbIN BbIKOYaTENb.

O6cnyxuBaHue U ycTtpaHeHUe HeucrnpaBHOCTEN

e Heobxogumble paboTbl MO HACTPONKE, OBCYXKMBa-
HMIO M MHCNEKUMM cneayeT NpOBOAUTL B OTBEAEH-
Hble [11A 3TOro CPOKMW.

e [lepen Havanom paboT No 06CNy>XMBaHUIO NPOVH-
cdopmmpoBaTb 06 3TOM BnagensLa.

¢ [lpun npoBeaeHM paboT No 06CNYy>XMBAHWUIO, NH-
CMeKUnmM 1 PEMOHTY BKITIOUNUTb Npubop 6e3 HanpAa-
>KEHWA W 3aLUMTUTb MaBHbIN BbIKIOYaTENb OT Cry-
YanHOro BK/TKOYEHNA, OTKIIOYMTL Nogady Tonavea.

e Ecnu Bo BpemsA 06Cny>XMBaHNA 1 NPOBEPKM OTKPbI-
BalOTCA repMETUYHbIE COEAUHEHNA, TO MPU NOBTOP-
HOM MOHTaXKe Haao TLaTeNlbHO O4YMCTUTb NOBEPX-
HOCTb YN/IOTHEHUA U COEANHEHWIA.

MoBpexxaeHHbIe YNTOTHEHUA AOMXKHbI ObITh 3ame-
HeHbl. [TpoBepnTbL repMeTUYHOCTL!

e [lpoBOAUTb PEMOHTHbIE PaboThbl HA YCTPOMCTBAX
KOHTPONA MiaMeHn, OrpaHUYMTENAX, UCMONMHUTENb-
HbIX OpraHax, a Tak>e Apyrux npenoxpaHuTenbHbIX
YCTPONCTBAXx paspeLlaeTcA TOMbKO MPOM3BOAMTENIO
U ero yrnosIHOMOYEHHOMY.

e [lpoBepuUTb, NPOYHO NN 3aBUHYEHbI OCNabneHHbIe
BUHTOBbIE COEANHEHNA.

¢ [locne okoH4YaHMA paboT No 06CNyXXMBAHMIO NPOBe-
puTb paboTy yCTPOMUCTB 6HE€30MacHOCTMW.

KOHCTpPYKTUBHbIE U3BMEHEHUA YCTPOMCTBA

e 3anpeluaeTcA Npon3BOANTb U3MEHEHNA KOHCTPYK-
unm ycTponcTea 6e3 paspelleHna NpoM3BoaMTEN .
[na npoBeaeHnA NobbIX U3MEHEHMIN TpebyeTcA
nucbMeHHoe paspelleHue pupmbl «Max Weishaupt
GmbH».

e [loBpeXxaeHHble geTany OMKHbl OblTb HEMEO1EH-
HO 3aMeHeHbI.

e 3anpeluaeTcA OOMNONHUTENBHO yCTaHaBNMBaTb Ae-
Tanu, He NpoLeLume NPoOBEPKY BMECTE C YCTPOUCT-
BOM.

¢ llcnonb3oBaTtbh TOMLKO OpUrMHasIbHblE 3anacHble Ya-
ctn Weishaupt.

Hala komnaHuAa He JaeT rapaHTum, YTO 3anacHble
4YacTu Opyrmx NPoM3BOAMTENIEN CKOHCTPYMPOBAaHbI U
N3roTOBNEHbI B COOTBETCTBMU C MpaBuiiaMmn TEXHW-
Kn 6e30MacHOCTMW.

N3meHeHUA Kamepbl CropaHusa

* YcTaHOBKa B KamMepe CropaHua 351IEMEHTOB, KOTO-
pble He NPOLLNM NPOBEPKY BMECTE C rOPEsIKon, Mo-
XET OTpuuaTenbHO NOBNNATL HA paboTy 1 HaaexX-
HOCTb FOpesKu.
3a noBpexxaeHna, npomsoLleLlumne rno aTom Npuym-
He, ompma OTBETCTBEHHOCTU HE HECET.

YucTtka ycTpoicTsa U yTunusauma

e [lpun obpalleHmm ¢ UICNOMb30BaHHbIMWU MaTepuanamm
cobnopnatb TpeboBaHNA MO OXpaHe OKpY>KatoLLen
cpeabl.




3 TexHNn4Yeckoe onucaHue

3.1

Ucnonb3oBaHue cornacHo Ha3Ha4eHuto

>XugkotonnusHble ropenku Weishaupt WL20
MO>XHO UCNONb30BaTb Ha

o

TennoreHepaTopax cornacHo EN 303-2 nnu DIN
4702-1

BOLOrPEVHbIX yCTaHOBKAaX Npv NpepbiBUCTOM U
OIMTENbHOM peXXmMMme aKcnnyataumm (MeHeoxep
ropeHna OTKJIIOYaET ropesiKy oamH pas B 24 yaca)
Ha nogorpesarenAx Bo3gyxa

60e Apyroe V1Cronb3oBaHue ropesiok paspeLaeTca

TOMbKO C MMCbMEHHOro cornacua pmpmbl Max Weisha-

upt
[ ]

GmbH.

Ha ropenke MOXHO MCMONb30BaTh TOIbKO TOMMBO,
cootBeTcTBytowee DIN 51 603-1, Tonnmeo EL B
cootBetcTBMM ¢ _NORM-C1109, ctaHaapTHoe
TOMNSIMBO EBPONENCKOr0 KayecTBa B COOTBETCTBUU C
SN 181 160-2 unu (NpeanoyTUTENbHO) «3KO-
Tonnmeo» kavyectsa CH cornacHo SN 181 1602.
JonycTuMmble ycrnoBua okpy>xatoLLen cpeqbl

cm. . 8.5.

[OpenkKy MOXHO MCMONb30BaTb TOMLKO B 3aKPbIThIX
NoMeLLEeHNAX, 3KCMyaTaunA Ha OTKPbITOM BO34yxe
3anpetyeHa.

[Openky MOXHO UCMONb30BaTh TOMbLKO B
COOTBETCTBMM C pabounmu nonAamu (paboyune nonAa
cm. . 8.2)

[nA s3Konorn4yeckn YNCTOro CXXnraHmA Tonamnea
pekoMeHAayeTcA UCNoMb30BaThb TENSIOreHepaTop C
OTBOAOM AbIMOBbIX Fa30B MO TPEXXOAO0BOMY
npuHumny cornacHo EN 267, pasmepbl kamepsbl
cropaHunA OomkHbl cooTBeTcTBOBaThL EN 267.

>KunpkotonnueHasa ropenka WL20 noctasnaeTcA B
OByx knaccax mowHoctn: WL20/1-C, ncn. Z
n WL20/2-C, ucn. Z.

0O603Ha4YeHuUn:
Tun
W L 20 /1 -C Ausf.Z

[ByxcTyneH4aToe UCnosHeHme
TN KOHCTPYKLMK

Knacc mowHocTun

Tunopaswvep

L= >unakoe Tonnuso EL

[openka Weishaupt Tunopaga W




3.2 MpuHUMN aencTBuA

Tun ropenku

* [lonHocTbio aBTOMATU3NPOBAHHAA BO3yXOAyBHaA
ropesnka c pacribifieHmem Tonnmea

¢ [IByxcTyneHvaran

LUncdpoBoit meHepKep ropeHus

OcobeHHoCTK:

e 3awmTa npu NOMOLLY BHYTPEHHMX
npenoxpaHuTenemn

e OcyluecTBAET yrnpaBfieHne N KOHTPOIb BCEX
PYHKLINIA ropenku

e bBesonacHocTb 6narogapA yCTaHOBKE ABYX
MUKPOMPOLIECCOPOB (B3aMMHbIA KOHTPOSb)
Mopknto4eHne K MHOPMaUMOHHONM WKnHe (eBUS)
CurHanbHaa namna anA MHAnKaumMm paboumnx
COCTOAHUN:

3eneHbli
3e1eHbl MUratoLmmn

- paboTa ropenku

- paboTa ropenku npu
HefoCTaTO4YHOM curHane
haTyuka nnameHu

- NYCK ropesiku, BHyTPeHHAA
npoBepKa CoCcToAHNA NPUGOPOB

- hasa 3axkuranuAa

OpaH>XeBbIN

OpaH>XeBbI MUTraloLLMiA

KpacHbIN - HENCNPABHOCTb FOPESKM
OpaH>XeBbIN/KpacHbIA - HEAOCTATOYHOE HaMnpAXeHue
MUratoLLmi UNK NOBPEXAEHbI BHYTPEHHWE

npenoxpaHntenu

3€eNeHblA/KpacHbIN - NOCTOPOHHWUIA CBET

MUratoLLmin
KpacHbI/opaHXeBbIv
MUratoLLNA,

KOpOTKaA naysa

- N36bITOYHOE HaNPAXEHNe

AnekTpuyeckuit cepBonpuBoA (onumA)

HacTtpoiika oTaenbHbIX pabounx ToHeK Npon3BoaAMTCA
NoCpeaCcTBOM KOHLIEBOTO 1 AOMNOMTHUTENBHOIO
BbIKIKoyarTena Ha cepsonpusoge (. 5.3).

OaTtyuk nnameHun

[aTymk nnameHu ocyLeCcTBNAET KOHTPOSb curHana
HanM4nA NaMeHn Ha KaxkaoMm atane paboTbl FOPEeNnKu.
Ecnu curHan nnameHyn He COOTBETCTBYET Nporpamme
BbIMOAHEHNA PYHKUNIA, MPOUCXOANT
NpPeaoXpaHUTENbHOE OTKNKOYEHME rOPENKMU.

LIJTOK copcyHoK
O6wwi pacxop TonavBea: TOM/IMBO NOCTyNaeT Ha Of-
Hy doopcyHKy (WL20-1/C, ucn. Z) nnm nse hopcyHKu
(WL20-2/C, ucn. 2)

¢ Heobxoanmoe nonoXxeHue NOAMNOPHON LWanbbl ycTa-
HaBNMBaETCA C MOMOLLbIO PETYSIMPOBOYHOIO BMHTA.

Pa6boTa nporpammbl

PerynﬂTop [aeT KomaHay Ha BblpaboTKy Tenna
3anyck BeHTunATopa — npeaBapuTenbHas Npoays-
Ka Kamepbl cropaHuAa
3axkuraHvne
CepBogaBuraTernb NepexoauT B NMosIoXKeHne Masnon
Harpysku

e MarHuTHbI/ KnanaH cTyneHu 1 oTKpbliBaeTCcA nocne
OKOHYaHMA NpeaBapuTesiHOM NPoayBKN — NogaYva
Tonnmea

e (O6pasoBaHue nrameHu

e B 3aBucumocTn oT 3anpoca Ha BblpaboTKy
Tenna cepsogBuratesnb NOcne BPpeMEHU
oxuganua (npubn. 5 cek.) nepexoanT B
nono>keHne 60MbLLON Harpy3ku, OTKpbiBaeT
BO34YLUHYIO 3aCMOHKY M MarHUTHbIA KnanaH
CTYMNeHn 2.

e Yepes 24 yaca HenpepbIBHOW 3KCMlyaTauum
nNpovcxoamT NPUHYANTENbHOE Perynmpyemoe
OTKIIOYEHME.

Perynupyemoe oTKoyeHue

Mpn HanU4MM [OCTaTOYHOIO KONMYecTBa Tenna:

e MarHuTHble KnanaHbl 3aKpbiBalOTCA

¢ [locnenytowana npoayBKa Kamepbl CropaHuA

e BeHTUNATOp OTKMO4YaeTcA

e [Openka OTK/YaeTCA - PEXUM OXXnaaHuA
(Standby)

@yHKUnoHanbHasa cxema ropeskn WL20-1/C, ncn. Z
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[openka WL20-1/C, nen. Z:

00 MarHuTHBbIA KnanaH, 3akpbIT 6e3 Toka

[0 MarHuTHbIA KnanaH, OTKPbIT 6€3 Toka
(6onbwana Harpyska)

0 TOMNMBHbIA HACOC C ABYMA BCTPOEHHBIMU
MarHUTHbIMW KnanaHamu

00 ronoBka oOpCyHKN C OQHON (DOPCYHKOW

@yHKumoHanbHasa cxema ropenku WL20-2/C, ucn. Z

ply

[openka WL20-2/C, ncn. Z:

(0 MarHUTHbIN KnanaH, 3akpbIT 6e3 Toka

(0 mMarHWTHbIA KnanaH, 3akpbiT 6€3 Toka
(bonblan Harpy3ka)

0 TONMMBHLIA HACOC C OAHMM BCTPOEHHbBIM
MarHMTHbIM KnanaHom

O ronoBka hopCyHOK € ABYMA DOPCYHKaMMN




XXuakotonnuBHbIK Hacoc AT2 45C (WL20/1-C, ucn. Z)

¢ Hacoc ansa >xxuakoro Tornmea EL

* [IBe CTyneHu MOLHOCTU

» [1Ba BCTPOEHHbLIX KnanaHa perynnmpoBKu AaBneHua

* MarHuTHbIn KnanaH 5 (cTyneHb 1), 3akpbIT 6€3 ToKa 1
MarHUTHbIN KnanaH 8 (CTyneHb 2), OTKpbIT 6e3 Toka

» 3arnywka Ha obpaTHON NUHUK ANA nepexona ¢
OOHOTPYOHOW CUCTEMBI Ha ABYXTPYOHYHO

TexHu4deckne xapaktepucTukn AT2 45C:

[Jwana3oH gaBneHuA Hacoca 8...25 6ap
MowHocTb 50 n/y
3aBoAckan HacTponka: 1-A cTyneHb 11 6ap

27 cTyneHb 20 6ap

HacTtpoika naBneHua pacnbliieHnA

BuHT perynupoBkn gasneHuna 6 gnA ctynedn 1 _8...15 6ap
BuHT perynupoBku naeneHuA 7 gnAa ctynexdm 2__12...25 6ap
BpalyeHve snpaso =MoBbILLEHNE JaBneHnsa
BpavieHve Bneso =NOHW>XEeHNe AaBfeHnA

TonnuBHbIE WNAHIU
TexHnYecKne xapakTepUCTUKN:
Knacc paBnenusa A

DIN 4798-1

DN 4
OnuHa 1200
MoacoeanHeHne co CTOPOHbI HacocoB [ G1/8"
MpucoeanHUTENbHBIN NaTPyHOK

CO CTOPOHbI MOHTaxka 0 G 3/8"
HomuHanbHoe gaBneHve Pyn=10 bar
KoHTponbHoe aasneHune Pp =15 bar
Pa6oyana Temneparypa Tg=70°C

* Wtyuep 6x1 ¢ HakmaHoM rankon M 10x1

YXuakoTtonnuBHbin Hacoc AL 30C 9537 (WL20/1-C, ucn. Z)

¢ Hacoc ansa >xxuakoro Tornmea EL

* BcTpoeHHbIn KnanaH perynmpoBKn AaBneHns

* MarHuTHbIN KnanaH 5, 3akpbIT 6e3 Toka

e 3arnywka Ha 06BOOHOM KaHarne AnA nepeHacTponKuy ¢
OBYXTPYOHOM CUCTEMbI HA OOHOTPYOHYHO

TexHunuyeckue xapaktepuctukmn AL 30C 9537:

[Ownana3oH gaBneHuA Hacoca 8...15 6ap
MowHocTb 40 n/y
3aBoackan HacTponka 12 6ap
TonnuBHbIE WAHTU

TexHuYeckme XxapakTepPUCTUKN:

Knacc paBnexHunsa A

DIN 4798-1

DN 4
LOnnna 1200
MoacoeanHeHne co CTOPOHbI HACOCOB G 1/8"
MpucoeauHUTENBHBIN NATPyHOK

CO CTOPOHbI MoHTaxa [ G 3/8"
HomuHanbHoe naBneHve Pny=10 bar
KoHTponbHoe aaBneHue Pp=15 bar
Pa6ouana Temneparypa Tg=70°C

* WTyuep 6x1 ¢ HakKngHOM ramkor M 10x1

YpaneHue Bo3fayxa

YpaneHve Bo3gyxa Hacocamu B ABYXTPY6BHON cucteme
NPOVCXOANT aBTOMATUYECKMN.

B pexxnme paboTbl 0O4HOTPYOHON CUCTEMbBI BO3AYX yAanAeTcA
TOJIbKO MNPV OTKPLITOM MarHUTHOM KnanaHe 5 4epes NuHuIo
hOpCYyHOK 1NN NOAKMAYEHNE K MaHOMETpY 4.
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TonnuBHbIN Hacoc AT2 45C

o oo o 0O

TonnnBHbI Hacoc AL 30C 9537

noaknoYeHne obpaTHom
NVHUN

NOAKITIOYEHME NTUHWN
BCacbIBaHUA

NVHWA K (hopCyHKam
NoOAKIOYEHNEe
maHomeTpa G 1/8”
MarHUTHbIN KnanaH
CTyneHb 1

(3aKpbIT 6€3 TOKa)

0 BMHT perynmpoBKu

OaBneHuA,

mManan Harpy3ka
noaKIoYeHne
BakyymmeTtpa G 1/8”
MarHUTHbIN KnanaH
CTyrneHb 2

(oTKpbIT 6€3 TOKa)
BWHT PErynupoBKu
haBneHua,

6onbLuana Harpyska

oo o O

NoaKnto4YeHne obpaTHoOm
NVHUN

NOAKIOYEHME NTUHWN
BCacbIBaHUA

NVHWA K (hopCyHKam
NoAKIOYEHNE
maHomeTpa G 1/8”

[0 marHuTHbIA Knanax

CcTyneHsb 1
(3akpbIT 6€3 TOKa)

0 BWHT perynupoBku

JaBneHus,
mManas Harpyska

O noakntoyeHve

BakyymmeTtpa G 1/8”




lMepeyctaHoBka Hacoca (AT2 45C)

OByxTpybHaAa cuctema ——— > OpgHOTpybHaA cuctema
(nocTaBka)
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4 MoHTax

4.1 TexHnka 6e3onacHOCTU NMpPU MOHTaXke

BkrnoueHue 6e3 HanpAXXeHuA

Mepen Ha4YanoM MOHTaXHbIX paboT
BbIK/OYNTE rMaBHbIA 1 aBapUNHbIN
BbIK/IOHaTENN.

OMAcCHo! Mpn HecobntogeHUN AaHHbIX YCNOBUI

BO3MOXXHbI yAapbl TOKOM. MNocneacTBmAMK
9TOro mMoryT ObITb Cepbe3Hble TPpaBMbl
BMNJIOTb 4O CMepTesibHOro ncxoaa.

4.2 NMocTaBKa, TPAHCNOPTUPOBKA, XpaHeHue

lMpoBepka noctaBku

MpoBepbTe NOCTaBKy Ha KOMMAMEKTHOCTb U HAaNn4ne
NoBpeXXAEHU B pe3ynbTaTe TPaHCNopTUPOBKM. Mpu
0BHapy>XeHUM He[oCTauM U NOBPEXAEHNN,
nocTaBbTe B U3BECTHOCTb MOCTaBLUMKA.

4.3 NoaroToBKa K MOHTaXy

TpaHcnopTupoBKa
Maccy npv TpaHCNopTUPOBKE CM. . 8.7.

XpaHeHue
Mpu xpaHeHnn cneguTb 3a cobnogeHnem gonycTrMon
TemnepaTypbl OKpy>KatoLen cpeabl (CM. . 8.5).

MpoBepuTb AaHHbIE Ha WUJIbAUKE

0 MoOLWHOCTb ropenku AokKHa HaxoauMTbCA B
npegenax guanasoHa MOLHOCTU TensioreHeparopa,
npv aTom cnepyet yuntbiBaTh K4
TennoreHeparopa. [JaHHbIe N0 MOLLHOCTN Ha
LWNNbAMKE OTHOCATCA K MUHUMAabHOMN U
MaKCUMasnbHON TEMSIOTEXHNYECKON MOLLHOCTH
ropenku (cm. paboyee none B 1. 8.2).

4.4 Nopa4ya Tonnusa

3aHumaemasn nnowanab
Pa3mepbl ropenku cm. rn. 8.6

BesonacHOCTb U HAAEXXHOCTb PaboTbl XXUAKOTOMNB-
HOW ropenikn MOXKHO rapaHTUPOBaTb TOJbKO NPW YCI1o-
BMM Haanexkawlero MoHTaxa cMcTeMbl noga4yv Tonmu-
Ba. MoHTaXHble paboTbl 4ONMKHbI MPOM3BOAUTCA B
cootBeTcTBUM C DIN 4755, a Tak>Xe € y4eTOM MECTHbIX
npeanucaHnin/cTaHaapToB.

BHumaHue:

¢ He ncnonb3oBartb CUCTEMY KATOLHOW 3aLUMThI, ECINU
TONNUBHEBIN 6aK caenaH u3 ctanm

e [lpaBunbHO NogbupaTtb gnameTp TpybonpoBoaos

MpoknagpiBaTh TPy6ONPOBOALI C MUHUMASIBHBIM KO-

NINY4ECTBOM BUHTOBLIX COEANHEHWI

Cobntogatb repMETUHHOCTb BUHTOBbIX COEAUHEHNI

N3beratb oCcTpbIX N3rnbos

YuntbiBaTh BIMAHNE AJIMHBI BCAChIBAIOLLEN JTMHUN

YuntbiBaTb NOTEPU AaABMEHNA Ha PUNLTPE N ApYrmx

BCTPOEHHbIX 3IEMEHTax

e CnepuTb 3a nepenagom ypoBHer Tonnmea (H) B
TonnMBHOM Hake 1 Ha Hacoce (He 6onee 3,5 M)

¢ He yctaHaBnuBaTb TOMNMBHbLIE 6aku 1 Tpy6oNpoBo-
bl N0OA, OTKPbITbIM HEOOM M Ha Xonogae.
Mpu Temnepatype Tonnmea Hxe 0°C napaduHo-
Bblll 0cafoK 3abmBaeT TpybonpoBoAbl, TOMMNBHLIE
¢omnbTPbl U POPCYHKN.
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Makc. gaBneHua nognopa Ha Hacoce: < 2,0 6ap
e Makc. paspexeHune Bakyyma Hacoca: < 0,4 6ap

Mpwn paspexxeHnn Bakyyma > 0,4 6ap
MOXET NoBPeanTbCA Hacoc.

BHUMAHME!

BHumaHue

e TonnmBOMpoBOA K ropesnke NpoBoanTb 6€3 TAroBbIX
HanNPAXEHWMN.

e YcTaHaBnuBaTb TONNUBHbIE OUNBLTPLI Nepen
HacCOCOM (PEKOMEHAyeEManA BENMUYMHA AYEEK CETKM:
70 um)

¢ [locne MoOHTaXa TONAMBOMNPOBOAOB MPOU3BECTH
NPOBEpPKY AaBneHna Ha Tpybonposoaax
(cm. DIN 4755).
Bo BpemsA NnpoBepKu AaBfeHUA ropenky
nogkntovaTb Henb3A!




Mpu MmoHTaXke 6aKOB BbliLle FOPenkKu

B 3aBMCUMOCTM OT MECTHbIX NPeAnMcaHnii/cTaHaapToB
4acTO BO3HMKAET He0HX0ANMOCTb B yCTaHOBKEe A0Mor-
HUTeNbHOro 06paTHOro KnanaHa B NPAMON NMHUK. [pu
1CMosib30BaHMM obpaTHbIX KlanaHoB crneayeT YYuThl-
BaTb NOTEpW AaBMIEHMA Yepes KnanaH; AaHHble yKasbl-
BaeT NPoOM3BOAMTESb.

Weishaupt pekomeHayeT ycTaHaBnnBaTb B NPAMON Nun-
HUWM MarHWTHbIV Knanad [0. MarHuTHbIi knanaH gon-
>XEH 3aKpbIiBaTbCA MeASIeHHO U Coco6CTBOBATL CHU-
>KEHMIO AaBEHUA B HAaNpaBneHun TONIMBHOrO 6aka.
YnpaBneHne MarHMTHbIM KnanaHoMm cMm. . 5.5.

Pe>xum akcnsiyataumm ¢ KosibLieBbIM
Tpyb6onpoBoaom

Ha ycTaHOBKax ¢ HECKONMbKMMU ropenikamm u npun 60b-
Lwunx anuHax Tpybonposoaa Weishaupt pekomeHayeT
OCYLLeCTBMAATL Nodady TonMBa no KonbLesBoMy Tpy6o-
nposogy. PYHKUNOHANBHYIO N MOHTaXKHYHO CXEMY KOJb-
LueBoro Tpybonposoaa CM. B TEXHUYECKUX pabounx nuc-
Tax.

XuagkoTonnueBHbIN NnogKavyMBalowmm Hacoc

Mpw NpeBbIlWEeHNN ONYCTUMOTO pa3pexXeHnA BcachbiBa-

HWA TOMSIMBHOIO Hacoca ycTaHaBnMBaeTcA NogKaymBa-

IOLLMIA Hacoc.

BHumaHwme:

® Makc. fasneHue nognopa 2 6ap Ha TONSIMBHOM Ha-
coce ropenku.

e Kak npaswuso, ynpaBneHue HacocoM noga4vv Tonnm-
Ba B COOTBETCTBUMN 3arnpoOCOM ropesikm Ha Temnso.

AnuHa Tpy6onpoBoaa 3aBUCUT OT:

® pasHuUUbl yPOBHA TOM/MBA B TOMSIMBHOM HAcocCe U
TOonMBHOM Hake

® pacxofa TonnvMBa 1 TUNa Hacoca

e auameTpa Tpybonposoga (DN)

Mpw cocTaBnennn cnegytowen Tabnuupel nogdopa ana-

mMeTpa TpybonpoBoaa He y4nTbiBanucb NOTEPU AaBrne-

HWA OOMOSTHUTENbHbIX 3NIEMEHTOB.

OpHoTpy6Hana cuctema

MMpuHUMnnanbHasa cxema rogaqym TornamMsa (He nosnHas)
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OpHoTpybHaAa cuctema OByxTpybHaA cuctema

0 TONAUBHbBIA HACOC rOpenKku

0 MarHWTHbIA KnanaH (MeaneHHo 3aKpblBatoLMNCA)
unu obpaTHbIN KnanaH

O TonnueHbIM 6aK

Pacxop Tonnusa DN H[m]

[Kr/u] [mm] 40 35 30 25 20 15 10 05 0 -05 -10 -1,5 20 -25 -30 -35

2,5-6,3 4 4 41 39 36 34 31 29 26 24 21 19 16 13 1 8 6
6 100 100 100 100 100 100 100 100 100 100 93 8 71 59 33 20
8 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

6,3-12,0 6 100 100 97 94 8 8 76 69 63 56 50 43 36 30 23 16
8 100 100 100 100 100 100 100 100 100 100 100 100 98 87 75 54

12-25 6 59 56 53 50 46 43 40 37 34 31 27 24 2o 18 15 12
8 100 100 100 100 100 100 100 100 100 97 87 77 65 57 47 37

OByxTpy6Haa cuctema

Hacoc DN H[m]
[mm] 40 35 30 25 20 15 10 05 0 05 -10 -1,5 20 -25 -30 -3,5

AT245C 6 26 24 23 22 20 19 18 16 15 13 1 9 7 5 3 -

8 8 77 73 68 64 60 55 51 47 42 38 32 27 2 15 9

10 100 100 100 100 100 100 100 100 100 100 93 8 67 53 38 24

AL30C 6 26 24 23 22 20 19 18 16 15 13 12 11 9 8 6

8 88 77 73 68 64 60
10 100 100 100 100 100 100

5
55 51 47 42 38 32 27 21 15 9
100 100 100 100 93 82 67 53 38 24




4.5 MoHTaXx ropeniku

MoaroTtoBka TennoreHepartopa

Ha pucyHke nsobpaxeHa obMypoBKa TennoreHeparopa
6e3 oxnaxzaaemon nepegHen cteHku. O6MypoBKa He
OOMKHa BbICTyNaTth 3a nepegHvi Kpam nnaMmeHHom ro-
nosbl. OgHako 06MypoBKa MOXET UMETb (OOPMY KOHY-
ca (=60°). Ha TennoreHepaTopax ¢ nepeaHen CTEHKOWN,
oxnaxgaemown Boaon, 0bMypoBka HeobAasaTenbHa, ec-
M OTCYTCTBYIOT Apyrve TpebosaHnA NnponssoanTena
KoTna.

MnameHHana Pasmepbl B MM
ronosa d1 d2 ds d4s ds

WL20/1-C,ucn.Z 108 M8 170 130 140 137
WL20/2-C,ucn.Z 120 M8 170 130 140 170

MpumeyaHue: nNPoMEXYTOYHbIN hrnaHel Ana pasvepa
d3 150MM Ha TennoreHepaTope MOLLHO-
cTbto (<70 KBT), rn. 8.6

lNocnenoBaresibHOCTh BbINMOIHEHUS MOHTaxXa, ot [J 4o [J

ObmypoBKa u oTBEpPCTHA

O6mypoBKa

®dnaHueBoe
YMNNOTHEHNE

3anonHutb
BO3/YLUHbIN 3a30p
HecropatoLmm
3M1aCTUYHBIM
N30NALMOHHBIM
martepuanom (He
06MypoBbIBaTh)
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Mpu yctaHoBKe (hOPCYHOK U NOANOPHOM Wabbl NPUHATL
BO BHUMaHwue:

e noabop hopcyHok, masa 4.7

e paccToAHue hopcyHKa-noanopHaa warba, rnaea 7.5

*  yCTaHOBKa 3MEKTPOAOB 3aXuraHva, rmasa 7.4

MpumeyaHue 3ameHa OOPCyHKM COrnacHo rn. 7.3

MoaknioyeHne TONSIUBHbIX WJIAHroB
W3-3a HenpaBunbHOroO NoacoeanHeHnA
TONMIMBHbIX LWAAHIOB TOM/IMBHbIA HACOC MO-
XeT paboTaTb BCYXYO 1 MOBPEAUTLCA.

Mpu noacoeanHeHnn obpaTnTe BHUMaHNe
Ha yKasartenu NpAMOon n 06paTHON IMHUK
Ha TOMAMBHOM Hacoce u chunbTpe.

Mpu Npoknaake He AOMycKanTe BO3HUKHO-
BEHWA N3TOMOB 1 pa3pblBOB LUMIAHIOB.

BHUMAHME!
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OnacHocTb nony4yeHnA oxoros. Bo BpemaA
paboTbl ropenkun HekoTopble geTanu (nNna-
MeHHaA Tpy6a, chnaHew, ropenku u ap.) Ha-
rpesaloTCA N 40 NPOBEAEHNA CEPBUCHbIX
paboT MX HY>KHO OXNaauThb.

OMACHO!

MoHTaXx ropesniku ¢ noBopoTom Ha 180°

[openka MoXKeT MOHTUPOBATLCA C MOBOPOTOM Ha 180°.

Ho anA 3Toro Hy>kHO MOMEHATL TONAMBONPOBOA (Ton-

NMBOMNPOBOA MOXHO 3aKasaTb Kak MPUHaANeXHOCTb K

ropenke).

0 ycTaHOBUTb KPErneXHyto WnnbKy dnaHua ropesnku
B cocefiHee pe3bboBOe OTBEpCTUE

[ noBepHyTb TOMMUBHbLIA Hacoc Ha 180° n ycTaHOBUTb
HOBbIN TPy60MNpPOBOA (CM. NPUHAANEXHOCTK)

O TloBepHyYTb WITOK (POPCYHOK BMECTE C MOANOPHON
Wwanbom Tak, 4Tobbl ANEKTPOALI 3a)KMraHmA okasa-
NNCb BBEPXY.




4.6 dneKTponoaksioyeHue

U TlMpoBepuTb NONAPHOCTb MOACOEANHUTENBHOTO LTEKepa
CwM. anekTpunyeckyto cxemy B rnase 5.5

[0 MNoaknio4yeHne aNeKTPONUTaHNA [OMXXHO NPOVM3BOANTb-
CA COrNacHo 3NeKTPMYeCcKon cxeme ANA 4aHHOro Tuna
npubopa

MpumeyaHue anAa ABcTpumn
Mepen ropenkomn [oMmKHbI 6bITb YCTAHOBIEHDI
pasmMbikatowme ycTponcTaa. MyH. paccToaHue mexay
KOHTaKTamu AnA BCEX NOMOCOB AOMMKHO COCTaBNATb 3
MM.
Bo3MOXHble BapuaHThbl:
® Bblk/o4YaTesnb (6€3 MUKPOKOHTAKTOB); C
pa3mblKaloLWmmM ENCTBNEM
BbIK/TKOYaTE b 3aLUTHI MOLLHOCTH
KOHTaKTOpbI
pe3bboBble NPefOXPaHUTENM C HETKO
onpeaeneHHbIM PacronoXKeHeMm

OneKTponoKo4yeHne




4.7 Nop6op ¢opcyHOK

lopenka WL20/1-C, ucn. Z (ogHa ¢hopcyHKa)

Pacnpenenenne mowHocTy (cTyneHb 1/2) ocywecTenaA-
€TCA NepeksyYeHneM AaBeHNA Ha Hacoce.
PekomeHayemoe naBrneHue Hacoca:
manaa Harpy3ka: 8...10...14 6ap
6onblian Harpyska: 20...22...24 6ap

PacnpeneneHue Harpy3ku ocyLLeCcTBMAETCA B 3aBUCU-
MOCTW OT YCNoBUiA akcnnyaTauun. Kak npaBuno, oK.
65% MaKc. pacxopa Tonnmsa NPUXoanTCcA Ha cTyneHb 1.

MponssogunTens

¢opCcyHOK XapakTepuctumka MowHocTb
Fluidics, 45°S" 60° S 50 -120 kBT
Steinen 60° S”

XapakTepucTuKK pacrnblfieHUA 1 Yron pacnblieHna na-
MEHSAIOTCA B 3aBUCUMOCTM OT AaBfeHMA pacnblfieHunA.

MepecyeT Tens10BOM MOLWHOCTH CXXUraHuA B (KBT) B
pacxog Tonnuea B (Kr/4):

pacxog Tonnmea B (Kr/4)= TenyoBaA MOLHOCTb CXKura-
HuA B (kBT)/11,9

Pacxog Tonnusa rpu nepekoYeHun gaseHus 8 4o 24 6ap

Pasmep |BonbluaA Harpyska
®opcyHku| 18 6ap 20 6ap 22 6ap 24 6ap
(USgph)*| kBT kr/y kBT 6ap kBT 6ap KBT 6ap
1,1 66,6 5,6 70,2 59 737 6,2 773 6,5
1,25 76,2 64 79,7 67 83,3 70 86,8 73
1,35 82,1 6,9 86,8 73 90,4 76 940 79
1,50 90,4 76 96,4 8,1 101 8,5 106 8,9
1,65 999 84 106 8,9 111 9,3 115 97
1,75 106 8,9 112 94 118 9,9 - -
2,0 121 10,2 - - - - - -

Manas Harpy3ka

8 6ap 10 6ap 12 6ap 14 6ap
KBT /kr/u kBT 6ap kBT 6ap kBT 6ap
1,1 452 3,8 499 4,2 547 4.6 58,3 4,9
1,25 499 4.2 55,9 47 61,8 5,2 66,6 5,6
1,35 547 4,6 60,6 5,1 66,6 5,6 72,6 6,1
1,50 60,6 5,1 678 57 73,7 6,2 79,7 6,7
1,65 66,6 5,6 749 6,3 82,1 6,9 88,0 74
1,75 70,2 59 78,5 6,6 86,8 73 94,0 79
2,0 80,9 6,8 90,4 76 98,7 83 107 9,0

Tabnvua coctaBneHa Ha OCHOBE AaHHbIX MPOM3BOANTENA (DOPCYHOK.

* OTHOCUTCA K 7 6ap

U ronbko Npu gaBneHumn Hacoca oT 12 6ap U 0AHOTPYGHOM
cucteme (bonee BbicoKana Temnepartypa Tonnusa)

Y npu pasmepel,1 pekomeHayeTCA NCNOMNb30BaTh (hOPCYHKM
Fluidics.

Mpumep nop6opa opcyHok anA ropenok WL 20/1-C, ucn. Z
Tpebyemasa mowwHocTb ropenku Qg=100 kBT

100 kBT
100 kBT x 0,65=65 KBT

Bonblas Harpy3ka:
Manasa MowHocTb (65%):

®dopcyHka noabupaetca no tabnuue “Pacxon Tonnuea”
C y4EeTOM PEKOMEHAYEMOrO AABMIEHNA Hacoca:

Bornbluas Harpyska: 22 6ap/101 kBT"
Paswmep chopcyHku 1,5 gph
Manas Harpy3ska: 10 6ap/67,8 kBT"

B0 3nauenma nonoxeHna BO3AyLLIHOMN 3aCMOHKM (I11. 5.3)
Y 3naueHue nonoxenus NoAnopHoM wawbel (. 5.3)

14

lopenka WL20/2-C, ucn. Z (aBe hopCyHKM)

O6LanA MOLWHOCTb ropenkn AomkHa bbiTb
pacnpeneneHa Ha Ase POpPCyHKuU:

» ®opcyHka 1 = Masiaf MOLHOCTb

* ®opcyHka 1 u hopcyHka 2 = 6onbluaA MOLWHOCTb

PekomeHayemoe naBneHue Hacoca: 10...12...14 6ap
PacnpepneneHune Harpy3ku ocyLeCTBIIAETCA B 3aBUCK-

MOCTM OT yCnoBui akcnnyatauun. Kak npasuso, oK.
65% Makc. pacxopa Tonnmea NpUXoanTCcA Ha CTyneHb 1.

MpounsBoaunTens

¢opCcyHOK XapakTepuctuka MoLwHocTb
Fluidics, 45°S" 60°S, 70 -200 kBT
Steinen 60° S”

XapaKTepI/ICTI/lKI/I pacnbineHnA n yron pacnbiyieHnA ns-
MEHAKTCA B 3aBUCUMOCTHU OT AaB/1IeHNA pacnblsiIeHUA.

MepecyeT TeNNOBOM MOLHOCTU C)XKuraHusa B (KBT) B
pacxop Tonnuea B (Kr/4):

pacxof Tonnmea B (Kr/4)= TennoBaA MOLHOCTb CXKura-
HuA B (kBT)/11,9

Pacxog tonnmsa ghopcyHka 1/ gpopcyHka 2

Pasmep

DOpCyHKU 10 bar 12 bar 14 bar
(USgph)* kBT Kr/M kBT 6ap KBT Kkr/y
0,75 33,3 2.8 36,8 3,1 40,4 3,4
0,85 38,0 3,2 416 35 452 3,8
1,00 452 3,8 499 4,2 53,56 45
1,10 499 42 547 4,6 583 4.9
1,25 559 47 61,8 5,2 66,6 5,6
1,35 60,6 5,1 66,6 5,6 72,5 6,1
1,50 67,8 57 73,7 6,2 79,7 6,7
1,65 749 6,3 82,1 6,9 88,0 74
1,75 78,5 6,6 86,8 73 940 79
2,00 90,4 76 98,7 8,3 1070 9,0

Tabnuua coctaBneHa Ha OCHOBE JaHHbIX MPOM3BOAUTENA (DOPCYHOK.
OTHOCUTCA K 7 B6ap
U ronbko npuv gaBrieHUU Hacoca ot 12 6ap u ogHOTpy6HOM
cucteme (bonee BbicoKanA Temnepartypa Tonnusa)
U npu pasmepax 1,0-1,1 pekomeHayeTcA ucnonb3oBaTb
copcyHku Fluidics.

Mpumep noa6opa chopcyHok anA ropenok WL 20/2-C, ucn. Z
Tpebyemasa MoLwHOCTb ropenku Q=165 kBT

Bonbluaa Harpyska (dopcyHka 1+2): 165 kBT
Manaa mowHocTb (dhopcyHka 1; 60%): 165 kBT x 0,60=99 kBT

PacnpeneneHune Harpysku:
dopcyHka 1 99 kBT
dopcyHKa 2 66 kBT

®dopcyHka nogbupaetca no tabnuue “Pacxon Tonnuea”
C y4EeTOM PEKOMEHAYEMOrO AABMIEHNA HAacoca:

copcyHka 1:126ap 2,00 gph 98,7 kBT"
dopcyHka 2: 126ap 1,35 gph 66,6 KBT
165,3 KBT"

B0 3HauenuA nonoxeHNA BO3AyLLIHOMN 3aCNOHKM (I11. 5.3)
Y 3HaueHVe NoNoxeHUA NOANOPHON Waibkl (. 5.3)




5 BBopA B 9KCnlyaTauumio U aKcniyarauus

5.1be3onacHOCTb Npuv NepBUYHOM BBOAE B dKCNJsyaTauuio

MepBWYHBIV BBOZ B 3KCTJTyaTaumio roperkuy paspeLua-
€TCA OCYLLECTBNIATL TOMbKO NPOVU3BOAMTENIO UMK ApY-
romy, ykasaHHOMY Npou3BOAUTENEM, KBATUULMPO-
BaHHOMY crieunanucTy. MNpu 9ToM cregyeT NpoBeEpPUTL
paboTy BCexX yCTPOWCTB peryMpoBaHua, ynpasneHnsa 1
NpenoxXpaHnTEsIbHbIX YCTPOUCTB U, NMOCKOJIbKY HE UC-

KJl0HaeTCA BO3MOXHOCTb CMELLEHNA MONOXEHWA HACT-
POMKW, MPaBUSIbHOCTb HACTPOWKMN 3TUX YCTPOWNCTB.

Kpowme Toro, cnegyeT npoBepuTh NPefoXpaHUTENN Lie-
Ny Toka 1 06ecneynTb 3aLUNTY INEKTPUHECKMX YCT-
POMCTB 1 06LLeln 3NEKTPONPOBOAKM.

5.2 [lecTBUA Nnepea NepBUMYHbIM BBOAOM B 9KCMJlyaTaLuio

YaaneHve Bo3ayxa U3 IMHUM BcacbiBaHUA

Mepen nepBMYHLIM BBOOOM B

SKCMyaTaumio MMHUA BCacbiBaHWA JOMKHA

6bITb MOMHOCTbLIO 3aMoSIHEHA TOMMNBOM, U

13 Hee AOMXKeH 6bITb yaaneH Bo3ayx;

MHa4ye 13-3a paboTbl HACOCa BCYXYIO MOXET

npon3onTn 6NOKNPOBKa Hacoca.

0 YpanuTb BO34yX BPYYHYIO BaKyyM-
HacocoM.

BHUMAHME!

MopknioyeHne npubopa AnA usmepeHus gasneHus [

[nA navepenna gaBneHvuA BEHTUNATOPA Nepes
CMELLMBAOLWMUM YCTPONCTBOM BO BPEMA HACTPOMKM.

MoakntoyeHue amnepmeTtpa [

[nA namepeHna KOHTPOILHOIO TOKa BO BPEMA
HaCTPOWKM (MCNONb3YNTE KOHTPOMNbHLIN aganTtep Ne13;
Homep 3akasa 240 050 12 04/2)

rpaHuua cpabaTtbiBaHUA Ha NOCTOPOHHUIA CBET: <15pA
rpaHuua cpabaTbiBaHUA ANA SKCnIyaTaumm: >30pA
peKoMeHAyeMblii AnanasoH KoHTporibHoro Toka: 40 - 100pA
MaKC. BO3MOXHbI KOHTPOMbHbIN TOK: ca. 120pA

MopknioyeHne npubopoB ANA u3amepeHun
AaBJIeHUA K Hacocy

1. nogknoumTe maHomeTp (. 3.2).

2. mopkno4MTe BakyymmeTp (. 3.2).

lMogkno4yeHne NpubopoB A8 N3MePeHUs AaBIeHNs

Mocne namepeHuna
CHOBa YCTaHOBUTb
3armyLwky

Mpubop ans namepeHns aaBaeHNs Ha TONINBHOM
Hacoce (4719 BBoga B 3KCrJiyaraumio)

KOHTponbHbIA NUCT ANA NepBU4HOro BBOAA B 3KCNya-

Tauuio

O TennoreHepaTop AOMKeH 6biTb FOTOB K 3KCnyaTauum

O cnepyeT cobnogatb MHCTPYKLUMM MO aKCnyaTaumm Ten-
noreHeparopa

O pomkHa 6blTb Mpon3BeaeHa KOPPEKTHaA 3/1eKTPONnpo-
BOAKa BCEN YCTAHOBKMU

0 TennoreHepaTop 1 OTONUTENbHAA cUCTEMA LOSKHbI
6bITb 4OCTATOYHO 3aMOSTHEHbI TEMNIOHOCUTENEM

0 nWHUM OTBOAA AbIMOBLIX rA30B AOMKHbI ObITb CBO6OA-
HbIMU

0 BEHTUNATOPbI HA reHepaTopax ropAYero Bo3ayxa AOMX-
Hbl (OYHKLMOHMPOBaTb Haanexxawmm obpasomM

0 pomkHa 6biTb obecrneveHa gocTaToMHaA Nogaya ceexe-
ro Bo3gyxa

0 Hanuyme cTaHAapTHOro MecTa U3MepeHns ObIMOBbIX ra-
30B

O cnepyeT cneamThb 3a TeM, YToObl TennoreHepaTop 1 y4ya-
CTOK AbIMOXOAa A0 MecTa u3MepeHua bbinn repMeTny-
Hbl, M HE NPOUCXOANIIO UCKAXXEHU pe3ybTaToB U3Me-
PEeHMn n3-3a MOCTOPOHHErO BO3AyXa

O npenoxpaHuTenb YPOBHA BOAbI LOMXKEH BblTb HACTPOEH
npaBuUbLHO

O perynATopbl TEMNepaTypbl 1 AaBEHNA U NpefoXpaHu-
TeNbHO-OrPaHNYUTENbHbIE YCTPOWCTBA AOMKHbI HAXO-
AnTbCA B pabo4emM NonoXeHnm

0 pomkeH 6bITb 06ecneyeH 3anpoc Ha BbipaboTKy Tenna

O 13 TonnMeonoaBoAAmX TPy6onpoBoA0OB AOMXKEH 6bITb
yaaneH Bo3ayx (0TCyTCTBUE BO3ayXa)

O pomkHa 6bITb ycTaHOBNeHa noaxoaalan opcyHKa (CM.
m. 4.7)

O [OMKHO 6bITh NPaBUSIbHO OTPEFYIMPOBAHO PacCcTOAHUE
MeX Ay NoAnopHoON Wwanbon n opcyHKom (CMm. rm. 7.5)

O 3neKTpoabl 3aXXUraHnaA JOMKHbI ObITb YCTAaHOBNEHbI
HaanexXxawmum obpasom (CMm. rn. 7.4)

MpumeyaHue YunTbiBaA OCOGEHHOCTU AAHHON YCTAHOBKM,
MOXeT noTpeboBaTbcA NpoBeAeHe 4oMnon-
HUTESIbHOW MPOBEPKM.
CobniogaTb yKasaHuA no aKennyarauum
OTAENbHbIX 3/IEMEHTOB YCTaHOBKM.




5.3 MepBUYHbIM BBOA B 9KCMJyaTaLmio U HACTPOUKa

OcCHOBHbIe NapameTpbl peryJiMpoBKU NoanopHoun
Wwanbbl U BO3AYLIHOMN 3aCJIOHKHU

C nomoubio WKanbl anAa perynMpoBaHnA NoanopHom
Wwarnbbl 1 BO3AYLLHOW 3aCNOHKN MOXXHO NPON3BECTU
npeaBapuTENbHYIO HACTPONKY FOPENKU ANnA NePBUYHO-
ro BBoAa B aKcnyataumto. MNapameTpbl perynuposa-
HMA 6a3nPyOTCA HA MaKCUManbHOM COMPOTUBIIEHUN
Kamepbl cropanunA cornacHo EN 303, n anAa goctuxe-
HMA ONTUMANBHOIO CropaHuA AOMKHO YyYNTbIBATbCA CO-
OTBETCTBYHOLLEE COMPOTUBIIEHNE KAMEPbI CropaHmA.

PerynupoBka nognopHou wamnobbl

lMonoxxeHne NoANopHON LWarbbl ycTaHaBNMBaETCA B 3a-
BUCMMOCTM OT BbI6paHHOW 6OMbLLIOK Harpy3Kun 1 noaxo-
OUT Tak>xe ANA Manow Harpysku.

BpawaTb perynmpoBoYHbIA BUHT A0 TEX MOP, NOKa Ha
LKasne ykasaTtenbHOro BUHTa He

YCTaHOBUTCA NpeaBapuTesibHO 3a4aHHOE 3Ha4YeHne.

MpumeyaHue  npuv NONOXKEHWUMN NOANOPHOM Wanbbl 0
yKasaTterbHbI BUHT JOMXEH ObITb 3a-
noanunUo C KOPrycoM CMECUTENbHON
Kamepbl.

(wkana He BMAHAa)

OcHoBHbIe napameTpb! PerynnpoBKyY NOAMOPHOM LLIanbbl AN
WL 20/1-C, ucn. Z

Kak npaBwuno, nocne npeaBapuTenbHOM HACTPONKU
3HayeHunAa CO, coctaenawoT 12-13%. Npeasaputens-

HaA HaCTpoMKa He 3aMeHAET 0H6A3aTEeNbHOro N3Mepe-
HMA ObIMOBbIX ra30B 1 ONTUMU3aUunun cxuraHua!

TennoBaA MOLHOCTb CXXUraHuA
3aBUCUT OT YCTaHOBIEHHOM
GOpCyHKM (CM. . 4.7)!

MpumeyaHue

PerynupoBka noanopHowi Luanbbl

MHOMKaTOPHbIA BUHT

\

PerynupoBoYHbIi BUHT

OcHoBHbIe napameTpbl PerynnpoBKyY NOAMOPHOM LIanbbl AN
WL 20/2-C, ucn. Z
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TennoBaA MOLHOCTb CXXUraHUA

Kr/y

Mpumep HaCTPOUKM NOANOPHOM Wanbbl ANA ro-
penku WL 20/1-C, ucn. Z

TennoBasa MOLLUHOCTb CXXUraHUA
(Qf) npu 22 6ap

[aBneHne Hacoca npu 6onbluon Harpyske: 101 kBT
Takum 0bpasom, NoNoXXeHue
NMOAMOPHON Lanbbl= 73
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Mpumep HacTpPOMKK NOANOPHOM Wanbbl AnA
ropenku WL 20/2-C, ucn. Z

O6wan Tennosas
MOLLHOCTb CXkuranusa (Qg)

®dopcyHKa 1+2: 165,3 kBT

Takum 06pasom,
MONOXEHNEe NOAMNOPHOWN Lankbbl= 77




Bonbluana Harpy3ka (ST2): npeaBapuTenibHaA HacTponka
PaccumTaTb nonoxeHne BO34yLLHOM 3aCNOHKN MO rpadounky
60nbLUOW HAarpy3Ku U3 guarpaMmmbl U COOTBETCTBYOLWMM obpa-
30M HaACTPOUTb KOHLIEBOW BbIKIOHATENb 6ONbLUON Harpy3KW.

Manas Harpy3ka (ST1): npeaBapuTenbHaa HacTpoMKa
Paccuutatb nonoXxeHne BO3AYyLWHOW 3aCnOHKM Mo rpacuky ma-
NOW Harpy3Ku 13 guarpaMMbl U COOTBETCTBYIOLMM 06pa3om
HaCTPOWTb AOMOMHUTESbHbIN BbIK/IO4aTE b Manow Harpy3ku.

Touka cpabaTbiBaHMA ANA MarHUTHOroO KrianaHa 6onb-
woi Harpy3ku (MV2): npeaBapuTenibHaA HaCTpouKa
YcTaHoBUTb TOYKY cpabatbiBaHnA npubn. Ha 1/3 nyTn Boibera
cepsonpvBoga mexay ST1 n ST2.

HacTtpovika cepsonpuBoga
(Ha npumepe ropesnkn WL 20/1-C, ncn. Z)
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OcHoBHbIe napamMeTpbl yCTaHOBKMN BO3AYLLIHON
3acnioHku ropenku WL 20/1-C, ucn. Z
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TennoBaA MOWHOCTb CXXUraHnA

Kr/4

MpumMep ycTaHOBKM BO3AYLIHOMN 3aC/IOHKU FOpesiku
WL 20/1-C, ucn. Z

TennosadA MoWHOCTb cxxuraHuna (QF, npu
OaBneHun Hacoca B 60/bLION Harpy3ke (22 6ap)
OaBneHun Hacoca B Manou Harpy3ske (10 6ap)

101 kBT
67,8 KBT

Takum o6pa3om, NonoXKeHUe BO3AYLLUHON 3aC/IOHKU
AnA 6onbLlon Harpysku (ST2): 48°
Ana manown Harpysku (ST1): 30°

Touka cpabaTbiBaHWA ANA MarHUTHOIO KnanaHa 60sbLUIown
Harpy3ku (MV2):

48° (ST2) - 30° (ST1)

=6°
3
+ MOMOXEHMe BO3AYLLHON 3aCNoHKM Manan Harpyska (ST1)  30°

= Touka cpabatbiBaHna (MV2) 36°

YcraHoBka BO3,Q}/LUHOI;I 3acCJ/IOHKn

\x\

1|@g.§

]
EAAN
Xuakoe
Tonnueo

STO KOHLIEBOW BbIK/IOHaTeNb, NOMOXEHNe “3akp’”

ST2 KOHLEBOW BbIKNtoYaTenb 60MbLION Harpy3Ku

ST1 LOMOSHUTENbHbIV BbIKIIOYaTENb Manon
Harpysku

MV2  BcrnomoraTenbHbI BbiK/toYaTeNb MarHUTHOrO
KnanaHa 60MbLION Harpy3Ku

OcHOBHbIe napameTpbl yCTaHOBKM BO3AYLLHOMN
3acioHkn ropenku WL 20/2-C, ucn. Z
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TennoBaa MOWHOCTb C)KUraHUA

Mpumep ycTaHOBKMW BO3AYLIHOWN 3aC/TIOHKMN rOpesiku
WL 20/2-C, ucn. Z

TennoBaa MOWHOCTb cXxuranuna (Qg) npu
6onbLion Harpy3ke (hopcyHka 1+ cpopcyHka 2)
Masion Harpy3ke (chopcyHka 1)

165,3 kBT
98,7 KBT

Takum o6pa3om, Nosio)keHue BO3AYLIHOM 3aC/IOHKU
AnA 6onbLUon Harpysku (ST2):
ANA Manoii Harpyaku (ST1): 41°

Touka cpabaTbiBaHUA ANA MarHUTHOIO KnanaHa 60sbLUIown
Harpy3ku (MV2):

68° (ST2) - 41° (ST1)

=9°

3
+ nonoxxeHne BOS,CI.yLIJHOVI 3acC/IOHKM ManafA Harpyska (ST1 ) 41 °
= To4ka cpabatbiBaHna (MV2) 50°
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OpI/IeHTMpOBOLIHbIe 3Ha4YeHuA AnA AaBJieHUWA BEHTUNATO-
pa nepepn cmelIMBalOLWMUM YCTPONCTBOM

Ecnu ana nepBMYHOro BBOAA B aKcNlyaTauuto HaCTp0I7IKa ro-
penkn nponsesoanTCA corfnacHo ykasaHHbIM B gnarpamme na-
pameTpam, Toroa B 3aBUCMMOCTU OT AaBJieHNA B KaMepe Cro-
paHnA TennoreHepaTopa nosfy4aroTcA cnenyrowne
OpNEeHTNUPOBOYHbIe 3Ha4YeHnA ANnA gaBneHnA nepen cMmelun-
Bawownm yCTp0I7ICTBOM, npmueeneHHble B guarpamme.

OpueHTUPOBOYHbIE 3HAYEHUA A1A aB/IeHN BeHTUIISA-
TOpa nepes CMEeLUMBaIOLLIMM YCTPONCTBOM ropesik1
WL 20/1-C

OpHEHTNPOBOYHbIE 3HAYEHNA AJ1F AaBEHNS
BEHTU/IATOPA rnepes CMeLUMBaroLMM YCTPONCTBOM
ropenku WL 20/2-C
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BBopa B akcnnyarauuio

O TlpeasapuTenbHanA ycTaHOBKa NOAMNOPHON LWanbbl u cep-
BOMpuBoAa A0MKHa 6bITh MpoM3BeaeHa B COOTBETCTBUN C
TpebytoLenca TenI0BoM MOLLHOCTbBIO CKUraHusa

O Ot perynatopa KoTna AOMmKeH 6biTb NOy4YeH 3anpoc Ha
BbIpaboTKy Tenna.

MpumeyaHue Ecnn npyn neperYHOM BBOAE B SKCMyaTauumto
He0bOX0AUMO U3MEHWTb MONOXEHWEe BO3AYLLUHON
3acnoHKM (cepBonpuBoaa), TO B 3TOM Cly4vae
HY>XHO BbINTU U3 YCTAHOBNEHHOMN paboyei To4-
KW, T.e. UBMEHEHMWE NOSIOXKEHUA BO3AYLIHOW 3a-
CNOHKM ANnA 60bLION HAarpy3Kn AOMKHO BbITh
nNpPon3BeAeHO Ha Manon Harpy3ke.

MopAAoK BbINONTHEHUA AeACTBUA

0 OTcoeamHUTb 4-NOMKCHBIN LUTEKEP U 3aMEHUTL €ro
LUTEKEepPHbLIM NepekoYarenemM
(Homep 3akasa 130 103 1501/2).

0O MoakniounTb 3NeKTponMTaHue.
[NaBHbIN N aBapuHbIN BbIKtOYaTenu B nonoxexune BKIJ1.
Myck ropenkun Npon3BoanTCA COrNMacHo nocneaoBaresib-
HOCTW BbINOSIHEHNA AENCTBUIA (CM. M. 5.5)

OanbHenwue warun gna WL 20/1-C, ucn. Z

1. Bo Bpema npeaBapuTenbHOM NPoayBKU HEOHX0AUMO Mpo-
W3BECTW NpeaBapuTeSibHYIO HACTPOMKY AaBMEHUA Hacoca
Marnom Harpy3ku BUHTOM PEryNIMpOBKU AaBMeHUA Masion
HarpysKu.

2. LUTekepHbIM NepeknoyaTenemM ycTaHOBUTb MNOMOXEHWE
60nbLUION HAarpy3KN N HaCTPOUTb AaBfEeHNe Hacoca BUH-
TOM PErynnpoBKU AaBneHna 60nbLUon Harpy3ku. [Npous-
BECTU KOHTPOMb CXXUraHnA (CM. NPUNoXeHne) 1 onTUMu-
3aumio nNpoLecca CXUraHnA NoNoXXeHMeM BO34yLWLHON
3acnoHku (ST2) unyu nognopHom wanbbl (cobnogaTe Aas-
NeHne BEeHTUNATOopPA).

3. YCTaHOBWTb MOMOXEHWE Manown Harpy3ku, Npon3BecTy
KOHTPOSb U NPy HEOH6XOAMMOCTU HACTPOUTL AaBJIEHNE Ha-
coca, (npeaBapuTenbHaa HacCTpoika aasnexHua bbina
npousseneHa).

Mpon3BecTn KOHTPOb CXXMUraHuAa 1 ONTUMU3aLuio Npo-
Liecca CXXunraHusa NonoXeHWem BO3aYyLIHOW 3aCNOHKM
(ST1) (cobniopatb AaBneHne BEHTUNATOPA).

Ecnu TpebyeTcA nameHnTb NonoXeHne noanopHou wan-
6bl, TO NOBTOPUTb Lar 2.

18

B3pbiBOONnacHo! .
O6pazoaHue CO n3-3a HenpaBWITbHOW HAaCT-

POVIKM FOpenku.

MpoBepuTb 3Ha4eHna CO n cogepxaHne caxu.
HanTtu onTumanbeHble napaMmeTpbl CXXUraHua
npw o6pasoBaHnm CO un caxxn. CogepxaHme
CO He pomxHo npeBbiwath 50 ppm. Cogepxa-
Hue caxum <1.

TennosaA MOLWHOCTb C)XUraHua

OMACHO!

A

OMACHO!

OnacHOCTb nosy4yeHus oxoral
Bo BpemA paboThl HEKOTOPbIE 3/IEMEHTbI FO-

penku (Hanpumep, nnameHHana Tpy6a, hnaHew,
ropenku u ap.) HarpesatotcA. OxnaguTb nepes
HayasioM CepBUCHbIX paborT.

AanbHenwwue warn WL 20/2-C, ucn. Z

1. Bo Bpemsa npeaBapuTenbHOM NPoayBKU HEOBXOAUMO Mpo-

N3BECTMW NpeABapuUTENbHYI0 HACTPONKY AaBNeHNA Hacoca

BUHTOM PErynMpoBKu aasnexua (cm. m. 3.2).

LLITekepHbIM NepekntovaTenem ycTaHOBUTh NONOXeHUe

60MbLLION Harpy3Kn, NPON3BECTU KOHTPOSb U NpY HEOHXO-

OMMOCTW HAaCTPOWKY AaBnieHuA Hacoca. [Npon3BecTn KOH-

TPOMb CXUraHuA (CM. MPUIOXKEHUE) U ONTUMU3ALIMIO NPO-

Lecca CXXnraHvA noroXXeHMeM BO34yLLIHOWN 3aCNIOHKM

(ST2) nnm nognopHom warbbl (cobntogaTb AaBneHNe BEH-

TUNATOpA).

3. YcTaHOBWUTbL NONOXEHUE Mason Harpy3ku, Mpon3BecTu
KOHTPOIb CXKMraHUA 1 ONTUMU3aLmio NpoLecca CXXUraHnaA
NosioXKeHneM BO3yLIHON 3acfoHku (ST1) (cobnogaTb
OaBrieHne BEHTUNATOPA).

He nameHAaTb faBneHue Hacoca.
Ecnu TpebyeTca namMeHnTb NonoXeHne NoanopHom Lwan-
6bl, TO NOBTOPUTB LWar 2.

N




OnTummusauma npolecca CHXuraHuaA
* VYBenuyeHue faBneHnA nepea cMeLlvBatoLwmm

YCTPOWCTBOM:

00 Bpawarb perynmpoBOYHbIA BUHT NOAMOPHOW
Lwanbbl BNeBo (-), pacCToAHUE A0 NOANOPHON
Wwanbbl yMeHbLIAETCA.

O [OnA Toro 4Tobbl OTKOPPEKTUPOBATbL YMEHbLLUNB-
LUMACA U3OLITOK BO34yXa, YyBENNYbTE Yron OT-
KPbITUA BO3AYLLIHOW 3aCMOHKMW.

Bo3MOXXHOCTU NOBbILEHUA CTabUNIbHOCTU
* YMeHbLUeHVE AaBNEHUA NEPEL, CMELLNBAIOLLMM

YCTPOWNCTBOM:

0 Bpawarb perynmpoBOYHbIA BUHT NOAMNOPHOW
Lwanbbl BNpaeo (+), paccToAHME 00 NOAMOPHON
Wwanbbl yBenmynsaeTcA.

O [nA Toro 4Tobbl OTKOPPEKTMPOBATb
yBeJ'II/I‘-II/IBIJJI/IVICFl n36bITOK BO34yxa, yMeHbLnTe
Yrofl OTKPbITUA BO34YLUIHOW 3ACITOHKMW.

* YcTaHoBUTb (POPCYHKY MeHbLLIEro TunopasmMepa v

YBENUYNTb AaBfeHne Hacoca.

* lcnonb3oBaTb HOPCYHKM APYroro Npou3BoanNTeNA.

MpumeyaHue [locne KaXao0ro USMEHEeHUA HY>XKHO
NPOV3BOANTb KOHTPOSb NapaMeTpoB
CXXUraHusa 1 Npy Heo6XoaAMMOCTM KOp-
PEKTUPOBATb HACTPOWKM (CM. MpuUso-
>XeHue).

3aBepLuarowjme paboThbl

Mpw onnTENbHOM Harpy3ke MOryT BO3HUK-
HYTb NOBPEeXAeHNA NpnbopoB, N3MepaAto-
Wnx gaByieHne — MmaHoMeTpa n BakKyymmeT-
pa, B pe3ynbTaTe Yero MoXeT NPoOu3onTH
OMNACHO!| HEKOHTPONMPYEMOE BbITEKAHNE TOMIMBA.

Mocne HaCcTPOMKKM CHATb MaHOMETP M BaKy-
yMMETP. 3aKpbITb MECTa UX MOOKITHOHEHNIA.

MI3amepuTb KOHTPOIbHLIN TOK U 3ahnKcMpoBaThb pe-
3ynbTaTbl USMEPEHNI B MPOTOKONE

BHecTun pesynbTaTbl U3MepeHUn AbIMOBbIX ra30B B
KOHTPOMbHYIO KapTy

BusyanbHO NpoBepuTb YCTAHOBKY U Tpy6ONpoBOAbI
Ha repMeTUYHOCTb.

YCTaHOBUTb KOXYX roOpesiku

O3HakoM1Tb NONL30BAaTENA C MPaBUIaMmn No AKe-
nnyarauum ropenku.

oo o oo oo

5.4 OTknoyeHue

Mpu KpaTKOBPEMEHHOM OTKJTHOUEHUMN FOPEJIKM

(HanpumMep, YncTKa AbIMOXO40B):

0 OTKHOYUTb MMaBHbIA 1 aBapUNHBIA BbIKITOYaTENN
ropenku

Mpu NpoAOMKUTENBHOM OTKJTHOHEHUM FOPEeNiKK:

0 OTKMOYUTb MMaBHbIA 1 aBapUHBIA BbIKIOHaTENN
ropenku

[0 3akpbITb 3aMopHble YCTPOMUCTBA NofayM Tonmea




5.5 MNocnenoBaTenbHOCTb BbINOJIHEHUA AEUCTBUIN U 3NIEKTPUYECKaA Cxema

Llnarpamma nocriegoBatesibHOCTU BbIMOSTHEHNA aencTeun

PerynaTtop
KoTna

OnekTpoasura-
Tenb ropesiku

Mpn6op
3aXKuraHuA

CurHan
nnamexu
KnanaH manoi
Harpysku
KnanaH
60nbLUON
Harpysku
O6paTHsbin
KnanaH
PerynaTtop
MOLLHOCTMN

CepBonpusog ST2

_» Perynatop kotna
BKIJ1.

MpenBapuTtens-
_» HaA npoayska/

npeasapuTens-

HOe 3axxuraHue

—> BosgywHana
3acnoHKa
B MOJNIOXKEHUN
Harpysku
3axuraHua

CpabatbiBaHue
MarHuTHOro

Harpysku

—>

— KfanaHa mManow

Pa6oTa B
Manon Harpyske

OKoH4YaHne BpeMeHun

oXupaHua

KnanaH

MarHuTHbIN

60onbLuon
Harpy3kun OTKP.

3anpoc
Manas Harpyska

_» MarHutHbIn knanaH
60onbLuUoi Harpy3ku SAKP

3anpoc
6onbluan Harpy3ka

MarHuTHbIN

—* knanaH
6onbLUon
Harpy3kun OTKP.

Mocnepyto-
Lan npo-
nyBKa

Mv2
ST1 —~ \
STO \

Bpema nepekntoyeHunsa
Bpema oxxungaHua npu 3anycke (Tectupoanme) Ty

Bpema npeasapuTenbHOro 3axkuraHua Ty

Bpema nocneaytouwlero 3axxuraHua Ty
Bpema 6esonacHocTn Tg
Bpema oxxnaaHuA manasa Harpyska Tyk

Bpema nocnegytowen npoayskm Ty

Bpema Bbibera cepsonpuBoaa npu aKcnyaTaumm
MonHbIn NyTb BbIGera 0°-90°

20

3,5 cek.
10 cek.
4 cek.

5 cek.

5 cek.
2,5 cek.

OK. 3 ceK.
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MeHepxep ropeHun asnAeTcA
npeaoxpaHuTesnbHbIM yCTPOﬁCTBOM.
He oTkpbiBaTb!
OMACHO!

meHepxep ropeHnAa W-FM10 co wTekepHbIm
NoAcoeanHEHNEM

JaTyuK NnameHm

KOHAEHcaTop ABurartena

BHELUHWI NpefoxpaHuTens (Makc. 16A)
BHYTPEHHWI NpefoxpaHnTenb (Makc. 6,3A)
OorpaHnynTenb TeMnepaTypbl/4aBneHna
perynAaTop Temneparypbl/aaBneHua
TemnepaTtypHbI perynAaTop/perynAaTop AaBneHnA
60MbLION Harpy3Km

KOHTPpObHaA naMmna HencnpaBHOCTU
KOHTPOMbHaA Nnamna aKcnnyaraumm
KOHTPOIbHaA amna aKkcnayartaumm B 60MbLLION
Harpyske

Asurartenb ropenku

cyHeTYUK paboumx 4acos (onuuA)

X5

X6, X7
Y11
Y12
Y14

Y20

CYETHYMK pabounx 4acoB B 6OMbLLOW Harpyske
(onumA)

pabounii BbikntoyaTenb

OMCTaHUMOHHAA pa3biokmMpoBKa (onumaA)
npuobop 3axkuraHna

npucoeanHUTEeNIbHasA KOHCOMb

NPAMOMN LUTEeKep NeyaTHoN nnaTbl (LaroBbin
asurarternb)

NPAMOW WTEKEpP NevaTHOM nnatbl (3.
LWMHa/S2)

NPUCOEANHUTESBbHBIN LUTEKEP rOPenku
MarHUTHbIN KnanaH Manom Harpy3ku
MarHUTHbIN KnanaH 60/bLIOW Harpy3ku
obpaTHbIV KnanaH/knanaH TonnuBHoro 6aka
(onumaA)

CepBONpPVBOA, BO34YLLIHOW 3aCNOHKM

X6 + X7

5
1
4
6
1

13
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5.6 O6cny>xusaHme W-FM 10

DYHKLUMMN cBeTALENCA KHOMKMU

CeeTAwanAcA KHonka, BcTpoeHHaa B W-FM 10,
BbINONHAET cnegyrowme hyHKUMK:

*  pa3bnoKupoBKa Npuv HEUCNPaBHOCTU FOPESKU

* repenada oNTMYECKOro AMarHoCTUYEeCKOoro Koaa

* OnTMYeckaa nepegadva gaHHbIX™™

B 3aBrvcumocTu OT pexxnma (3Kcnnyarauma nnm
HencnpaBHOCTb MOPENKKN) KHOMKY HY>XHO yaep>KuBaTb
B HaXXaTOM COCTOAHMU B TeyeHune 1 nnn 5 cekyna ansa
aKkTuBaumu Tpedytowenca yHKUNN.

Pexxum ,O860Tbl ropesikn > OTKJ/1lo4YeHne

Owmnbo4HOoe HaXxxaTme KHOMKM MeHee 1 CeKyHabl:
coobLeHVe racHeT, MeHeaXep ocTaeTcaA
3a610KNPOBaHHbIM.

Jlerko Ha>kmaTtb Ha KHOMKY A0
npeogoneHnAa conpoTusneHna. CunoHoe
Ha)kaTue Ha KHOMKY MOXEeT NoBpeanTb
MeHea)Kep ropeHus.

BHUMAHMUE!

HewucnpaBHOCTb ropenku > pa3brokupoBka

g 3efeHbIn OpaHXeBbIi 3eneHbIn g KpacHbIn OpaHXeBbIi 3eneHbIn
¢~ 1 cek. ~ 1 cek.
— | — |
@D BKI. \L BKJ. @D BbIK/. BKJI.

HeuncnpaBHOCTb ropesiku > anarHoctnyeckmii kogq BK/1

HeuncnpaBHocTs ropenku > anarHoctnyecknii kog BbIK/1

OpaHXeBblii  KPaCHbIA MUraloLmin®

KpacHbIN m?g;‘ﬂ'm* OpaHXeBbll  3eneHbln
—( g — e . —®—
4\~5CGK. 4\~ 1 cek.
— I — _—
@D BbIKI. @D BbIKI. BKII.

Ecnu B pesynbTaTe cny4anHoro Haxkatna KHOMKM
aKTUBU3NPYeTCA ONTMYECKan Nepeada AaHHbIX, ee
MO>XHO CHOBa [1eaKTMBMPOBAaTb B COOTBETCTBME CO
crnegyowyMmn guarpamMmMmamu.

HeucnpaBHOCTb ropenku > AnarHoCTUHECKUIA KoL >
nepegaya gaHHbIx BK/T**

HewncnpaBHOCTb ropeniku > AnarHoCTUYECKNI KOg >
nepepaya gaHHbix BbIK/T**

N . . KpacHbilii
KPACHBIA MUraloWWiA*  OPaHXeBbIA yoniaioumii
L:-:- I T DO OB W

OpaHXEeBbIN  3eJIeHbIi

KpacHbIn
g g mMepuaroLwmn
4\~506K. 4\~ 1 cek.
— I — _—
@D BbIKI. @D BbIKI. BKJ1.
lMepenaya gaHHbIX BK/T** lNepepaya paHHbIX BBIK/T*
. . . KpacHbIN . .
3eneHblil KpacHbIi MepLatoLuit MepLaroLLMii OpaHXXeBbI  3eNeHbIN
¢ ~ b5 cek.
— I —
@D BKJI. BbIK/. BKJI. @D

* onpegeneHve AnarHoCTUYECKoro Koga: cM. rn. 6
** He ncnonb3yeTcA
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6 MpuYnHbI N ycTpaHeHUe HeucnpaBHOCTEN

[opernka HaxoaUTCA B aBapuin (CUrHasibHaA nammna roput
KpacHbIM CBETOM) MM OCTaHABMIMBAETCA B MOMEHT paboThl
(curHanbHas naMmna MuraeT opaHXeBbIM/KPaCHbIM CBETOM

UNK 3€NeHbIM/KPACHbIM).

NPy BOSHUKHOBEHMM HEMCMPABHOCTY CHavana Heo6XxoaMMo OMACHO!

NMPOBEPWUTb, BbIMOMHAKTCA /I OCHOBHbIE MPEANOCHLINKN ANA
HOPManbHOro peXxxmMa paboTbl FoPenKu.

O EcTb nu HanpaxeHne?

0 EcTtbnm Tonnmeo B 6ake?

OnacHocTb nonyyeHna oxoral

Bo Bpemsa paboTbl HEKOTOPbIE 3/1EMEHTbI
ropenku (Hanpvmep, nnameHHas Tpyba,
chnaHew ropenku n ap.) HarpesaroTC.
OxnaguTb Nepen HadanoM CEPBUCHbIX PaboT.

Pa3bnokupoBka:

0 TpaBuWSIbHO NN YCTAHOBMEHbI YCTPOUCTBA PerynnpoBaHna
TemnepaTypbl MOMELLEHUA U KOT/Na, KOHTPOSA KOTMYeCT-
Ba BOJbl, KOHLIEBOW BbIKJlloHaTe b 1 ap.?

Ecnvn npuynHa HemcnpasBHOCTK Apyras, TO He06X04AMMO Npo-
BEpUTb YHKLMW, CBA3AHHbIE C paboTON ropenKu.

BHUMAHME!

OMACHO!

HabnioaeHune

Bo n3bexxaHve BO3HMKHOBEHWNA NMOBPEXAEHWN,
3anpelLlaeTcA Npou3BoaUTb Pa3broKMpPOBKY ro-
penku aBa pasa nogpAa.

Ecnu ropenka B TpeTuii pa3 BbIXOAMT B aBapuio,
YCTPaHNUTb NPUYMHY HEUCMPABHOCTMW.

YCTpaHATb HeMCNpPaBHOCTb paspeLlaeTca ToMb-
KO KBanMuLMpoBaHHOMY NepcoHarty ¢ CooT-
BETCTBYIOLMMM CcrieumanbHbIMU 3HAHUAMM.

MpuumnHa

C BbIBOAOM AMarHOCTU4ECKOro Kopa:
(cp.rn.5.6):

C MOMEHTa BO3HWKHOBEHMWA HEVCNPaBHOC-
TV BbXAATb OK. 5 cek. (BpemaA, TpebytoLle-
ecA AN1A aHanusa HencnpaBHOCTK), 3aTeM
YOEPXKMBATb HAXKaTOW KHOMKY pas3broku-
POBKM [0 NOABIEHWA OPaHXXEBOro CBETa
(oK. 5 cek.). 3anoMHUTb KOA, (MUraeT Kpac-
HbIM), 3aTEeM yaepXMBaTb KHOMKY pasbno-
KMPOBKM B HA>XATOM COCTOAHNM OK. 1 cek
[0 noracaHua KpacHoM namnbl.

6e3 BbiIBOAA AMArHOCTUYECKOro Koaa:

NErko HaXkKmMaTb Ha KHOTMKY pa36rioKMpOBKH
(oK. 1 cek.) [0 noracaHusA KpacHOW namnbl.

YcTpaHeHue

Menepxep ropeHuna W-FM10
CBeToBble CUrHasnbl
CUrHaNIbHON NamMnbl

BbIK/I.

KpacHbIN

MuraeTt KpaCHbIM/3eJ'IeHbIM
MuraeTt KpaCHbIM/OpaH)KeBbIM,
3areM Hebonbluas naysa

MuraeTt OpaH)KeBbIM/KpaCHbIM

MUraeT 3eJieHbIM

OrcyTcTBMe 3anpoca Ha BbipaboTKy Tenna
NNn HeT Toka

HeuncnpaBHoCTb

[MarHoCTUYECKMIN KOA ANA YCTPaHEHNA NPUYUHBI

HENCNPABHOCTY: (AepXKaTb HAXATON KHOMKY
pa3broKnpoBKM OK. 5 CeK.)

muraeT 2 pasa

muraeT 3 pasa

MmuraeT 4 pasa

muraeT 6 pas

muraeT 7 pa3

muraeT 9 pas

muraeT 10 pas

npw pa3bnoknpoBke (oK. 1 cek.)
VHhOpMaLMA MUratoLLero Koga ctupaeTcA
13 BHYTPEHHEN NamMATK

NOCTOPOHHUI CBET

nepeHanpaxeHue

He[OoCTaTo4YHOe HanpAXxeHne

BbIXOA U3 CTPOA BHYTPEHHEro
npegoxpaHuTens

paboTa ropeniku Npu HeaoCTaToHHOM

CUrHare faTyuka nnameHu

IPaHUYHbIE 3HAYEHMA:

onpeneneHne KOpoTKOro

3aMbIKaHWA B KOHTPOJLHOM Lienu:

rpaHuLa cpabaTbiBaHUA HA MOCTOPOHHUIA CBET:
rpaHuua CpaGaTbIBaHI/IH AnA akcnnyaTtaumn::
PEKOMEHyeMblil AManasoH KOHTPOSBHOMO TOKa:
MaKC. BO3MOXHbI KOHTPOSbHbIA TOK:

HET NNlaMeH B KOHLie BpeMEHW 6e30MacHOCTH
OTCYTCTBYET MOCTOBaA nepemblyka Ne12
OLUMBOYHBIN CUrHAN NaMeH/MOCTOPOHHWIA CBET
HEMCnpaBHOCTb CEpPBONPUBOAA

MCYE3HOBEHWE NNamMeHun, Manas Harpyska
MCYE3HOBEHWE NnameHu, 6onbLuaA Harpy3ka
HEBO3MOXHO OAHO3HAYHO ONpesennTb
HENCNPaBHOCTb

HanTW U YCTPaHUb NCTOYHUK
NOCTOPOHHEro cBeTa

NPOBEPUTb ANEKTponnuTaHne

NPoBEpPUTb Hannymue HanpAaxeHnA

3aMeHUTb NpeaoxXpaHnTenb (cM. M. 7.12)

MPOBEPUTL HACTPOMKY FOPENKM Unn
NOYMCTUTb AATYNK NNaMeHU

<2 kQ cootBetcTByeT >110pA
<15pA

>30pA

40-100pA

OK. 120pA
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Ha6nioaexue

MpuunHa

YcTpaHeHue

[datuuk nnameHun
He pearupyeT Ha nnama

nospexnaeHuwe gat4ymka nnameHu

3aMeHUTb AaTt4ynK nnameHu

AnekTpoasurartesnb
He paboTaeT

CvrHanbHas namna muraet
opaH)XeBbIM/KpacHbIM

noBpex/eHne KoHaeHcaTopa
60KMPOBKa TOMNMBHOTO Hacoca
NOBPEXAEHWe 3NeKTpoaBUraTens
cpabaTbiBaHWe BHYTPEHHEro

npepoxpaHutena F7
(m.712)

3aMeHUTb KOHAeHcaTop
3aMeHUTb TOMMMBHbIA HAcOC

3aMeHUTb aneKTpoasuratesib

3aMEHUTb BHYTPEHHWIA
npegoxpaHuTens (6,3 A)
NPOBepUTb feTany ropenku,
NP1 HeOOXOAMMOCTU 3aMEHUTD
BeeKTHbIE ANEMEHTbI

3axuraHue
OTCYTCTBYET 3aXKuraHue

KOpPOTKOE 3amblKaHue
ANEeKTPOAO0B 3aXXunraHuAa nnu
CNMLWKOM 60nbLIOe paccToAHne
MEXAY HUMM

ANEeKTPOAbl 3aXXKUraHnA 3arpA3HeHbl
N BNaXkHble

HapyLeHne nsonAaunn

neperopen kabesnb 3aXuraHua

noBpexeHne npuéopa 3axuraHua

YCTaHOBMUTb 3MIEKTPOLbI 3aXUraHUA
Haanexawmm obpasom

O4YNCTUTb ANNEKTPOAbI 3aXKUraHnA

3aMEeHUTb 3NEeKTPOAbl 3a>XUraHnA

3aMEeHUTb Kaberb 3aXuraHus,
HaNTW M YCTPaHUTb NPUYMHY

3aMEeHUTb MPrBop 3axkuraHuaA

TonnuBHbIN Hacoc
HEeT noJaym Tonnmea

CUNbHble MeXaHh4yeckune LWymbl

BblTEKaHWe Tonnnea cpasy
npu 3anycke AsuraTenA ropenku

3aKpbIT 3aMOpPHbIN KnanaH
HerepMeTWYHOCTb BCaChIBAKOLLEro KanaHa
HerepMeTNYeHOCTb TOMIMBONPOBOAA
3acopeHue npeaBapuTenbHOro unbTpa

He OTKpbIBaeTCA OﬁpaTHbIVI KnanaH

3acopeHue rpA3eynoBUTENA Hacoca
HErepMeTUYHOCTb hunbTpa
noBpexeHne TOMNIMBHOrO Hacoca

HacoC BcacblBaeT BO34yX

C/TNLIKOM BbICOKOE paspexeHune
B TOnsimBonpoBsoae

HerepmeTnyeH MarHUTHbIN
KnanaH ToOnNMBHOIo Hacoca

OTKPbITb 3aMOPHbIN KnanaH
MPOYMCTUTB/3aMEHNTb BCAChIBAIOLLMI KNnanaH
3aTAHYTb BUHTOBbIE COEANHEHMA

NPOYUCTUTb NPeABapUTENbHbLIN (UNLTP

MPOBEPUTH U, MU HEOBXOANMOCTH,
3aMeHUTb KnanaH

MPOYUCTUTL FPA3EYNOBUTENb
3aMEeHUTb OUNbTP

3aMeHUTb TOMMMBHbIN HAcOC

3aTAHUTb BUHTOBbIE COeANHEHNA

MPOYUCTUTb (OUNLTP, NOMHOCTHIO OTKPbITH
3anopHbIi KpaH nepes ropenkoi

3aMeHUTb TOMMMBHbIN HACOC

dopcyHKa
HepaBHOMEPHOe pacrblfieHne

HeT Npoxo4a Tonnuea

24

4aCTUYHOE 3aCopeHVe OTBEPCTMA
CUNbHOE 3arpAsHeHKe ubTpa PopCyHKN

U3HOC 13-3a ANUTENbHON paboTbl

3abunack popcyHka

3aMEHUTb (DOPCYHKY
3aMeHUTb (POPCYHKY

3aMEHUTb (DOPCYHKY

3aMEeHUTb (HOPCYHKY




HabniopeHue MpuumnHa YcTpaHeHue
MnameHHanA ronosa
CUMNbHaA 3aKOKCOBAHHOCTb NoBpeXAeHne HOPCYHKM 3aMEHUTb (DOPCYHKY

HenpasunbHaA yCTaHOBKa

M3MeHue Konm4ecTBa BO3ayxa CXXuraHmA

HepnocTaTovHaA BEHTUALMA KOTENbHO

OTKOPPEKTHPOBATb YCTAHOBOYHbIE MapameTpbi
MPOW3BECTM MOBTOPHYHO HACTPOWKY rOPesKu
ofecneynTb LOCTATOYHYIO BEHTUNALMIO

KOTEenNbHOW B COOTBETCTBUN
C MECTHbIMW CTaHA4apTamu

MoanopHasn waiba
CUIbHOE 3arpA3HEHNe

HenpaBW/ibHaA yCTaHOBKa

HenpasunbHO nogobpaHa hopcyHka

CMNLWKOM BbICOKOE AaBneHne Hacoca

OTperyMpoBaTh YyCTAHOBKY CMELIMBAIOLIETO
ycTponcTsa (. 7.5)  npoBepuTb
HaCTPOVIKY ropesniku

NpOBepWTb NPaBUIbHOCTL BblGopa HOPCYHKM,
MpY BO3MOXHOCTY AS1A ob6ecneyerna
CTabunbHOCTY yCTaHOBUTE (HOPCYHKY 45°

nop6epatb hopcyHKy 6onbLLero pasmepa u
OTperynupoBaThb AaB/ieHne Hacoca

Mopava HanpAXeHuA
CUrHanbHaA namna
MUraeT opaH)XeBbIM/KpaCHbIM

CurHanbHaa namna muraeT
KpacHbIM/opaHXeBbIM,
noTtom HebonbluanA naysa

nocne 3anpoca Ha Tenno OT perynAartopa
KOTNna CUrHanbHaA flamna He 3aropaeTcA

HeA0CTaTO4HOE HanpaXeHve < 170B

BbIXOZ, 13 CTPOA BHYTPEHHEro
npepoxpanutens F7 (rn. 7.12)

nepeHanpaxexue > 260 B

OTCYTCTBME HaNPAXKEeHUA

noBpeXaeHue MeHeIKepa ropeHua

NPOBEPUTb ANEeKTponuTaHne

3amMeHuTC npegoxpaHnTens (6,3 A)

NPOBEPUTb ANEeKTponnuTaHne

NPOBEPUTb Hann4yne HanpAaxeHnA

3aMeHUTb MeHeO)Kep ropeHnA

MarHuTHbIA KnanaH
MarHUTHbIA KnanaH He OTKpbIBaeTCcA

CWrHanbHas namna muraet
KpacHbIM/3eneHbIM

MarHWTHbIA KnanaH
3aKpbIiBaeTcA HerepMeTn4HoO

noBpexAeHne KaTyLKu

MOCTOPOHHUIA CBET

3arpAsHeHne ynnoTHALWMX HOBerHOCTeVI
UMW 3aLUMTHOM CETKM MarHUTHOrO KnanaHa

3aMEHUTb KaTyLUKy

HanTN 1 YCTPaHUTb UCTOYHUK
MOCTOPOHHEro ceeTa

3aMEHUTb TONMBHbIA HACOC

CepBonpusog
CEPBONPMBOL He paboTaeT

CepBonpuBOf paboTaeT B TeYeHe
KOPOTKOTIO BPEMeHu, 3aTeM aBapua

HeBepHOe LWTekepHoe coeauHeHne

NoBPeXAeH1e CepeonpuBoLa

HenpaBubHaA HacTpoika
KOHLIEBbIX BbIKNO4aTenei

NPOBEPUTD LITEKEPHOE COEANHEHNE

3aMeHUTb CepBonpuBoa (. 7.8)

KOPPEKTMPOBKa MOMOXEHUIN KOHLEBbIX
BbIKloYaTenen, nonoxeHuna «3akp.», «Manaa
Harpyska» n «Touka noAKIoYeHnA»
(STO/ST1/MV2) He ycTaHaBNMBaTb BbILIE
60onbLUON Harpy3ku (ST2).

Touky cpabaTbiBaHma (MV2) He ycTaHaBnmMBaTb
HVKe Manoi Harpy3ku (ST1).
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061wue npobnembl NPU IKCNyaTaLmm

Mpobnembl npy 3amycke, He NPOUCXOANT HenpaBUIbHO YCTaHOBIEH NPOBEPUTb YCTAHOBKY
3anycka ropesku, HeCMOTpA Ha 3NEKTPOA 3aXUraHuA anekTpoga (cMm. . 7.4)
3axuraHue 1 nogady Tonnmsa

nnamA He obpasyeTcA

paccToAHMe Mexay NOAMOPHON NPOBEPUTb YCTAHOBKY, Npw
Lanboi 1 NepeaHUM Kpaem Heo6XxoaMMOCTHN YBEINYUTL
NnaMeHHON ronoBbl CAINWKOM Mano pasmep S1 (cm. . 7.5)

CvrHanbHaa namna muraet 3efeHbIM KOHTPOMbHbIA TOK CIIULLKOM NPOBEPUTb HACTPOWIKY ropenku
Man (rpaHWYHbIe 3HAYEHNA: OTHOCUTESTbHO HECTAbUNBHOCTH
cM. MeHepxep ropeHua W-FM 10, WK Nynbcaumm nnameHu

CBETOBbIE CUrHasbl CUrHaTbHON Namnbl)

paboTa ropenku/npoLecc CXxXuraHmaA HenpaBusbHaA yCTaHOBKA NPOBEPUTb YCTAHOBKY CMELLMBAIOLLETO
COMPOBOXAAETCA CUMbHOW Nynbcaumen YCTPOWCTBA CMELLVBAHNA, YCTPOWCTBA, NPU HEOOXOAMMOCTH
UI ryneHnem paccToAHMe Mexay NOANOPHOM yBenmumTb pasmep S1 (cm. rn. 7.5)

LWanboi 1 NepeaHUM Kpaem
nnaMeHHON ronoBbl CINWKOM Mano

HenpasuibHO nogobpaHa hopcyHKa MpY BO3MOXHOCTY nogobpatb
(hOPCYHKY MeHbLLEro Tunopasmepa un
OAHOBPEMEHHO YBENUYNTb AaBreHne
Hacoca. p1 Heo6Xx0AMMOCTM NCMONb30BaTb
hOPCYHKM ApYroro Npou3BOAUTENA.

OTpbIB MNameHm 3arpA3HUIICA LaT4VK NaMeHn NMOYUCTUTL JATYMK NaMeHn
nocne OKOHYaHUA BpeMeHu 6esonacHocTu T

noBpexXaeH Aatynk nnameHu 3aMEeHNTb AaTyuK nnameHun

MpumeyaHne nocne KOPPEKTUPOBKMN HACTPOVKM
ropesku Bcerga npousBoauTe KOHTPOSb
CXXuraHvA Tonmea.
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7 TexHu4yeckoe obcnyxmsaHue

7.1 TexHuka 6e30nMacHOCTU NPU TEXHUYECKOM 06CNy)XnBaHUU

HekomneTeHTHO Npon3BeaeHHOe Tex0b-
CNy>XMBaHUE N PEMOHTHbIE paboTbl MOTYT
UMeTb TAXENble NoCcNeacTemA. Bo3aMoXxHO
nony4YeHne cepbesHblX TENECHbIX MOBPEeX-
OEHWUIA, BNOTb O CMEPTENbHOro UCXOAa.
HenpemeHHo cobntogarite cneayowme
yKasaHuA rno 6e3o0nacHoCTu.

OMACHO!

OnacHocTb Mony4YeHna oxoros!
HekoTopble aeTtanu ropenku (Hanpumvep,

nnameHHan Tpyba, pnaHew ropenku n gp.)
BO BpPEMA 3KCMJlyaTaumm HarpeBaroTCA.
COnprYKOCHOBEHWE C HUMU MOXET NpUBEC-
TV K okoraM. PaboTbl Ha JaHHbIX AeTanax
NPOn3BOANTb TOMbKO NOCHE UX OXNax Je-
HMA.

ONACHO!

7.2 MnaH npoBeaeHua Texobcny>XxuBaHua

Ksanudukauma cneunanmctos

PaboTbl N0 TeXo6Cny>KMBaHNIO U PEMOHTHbIE PaboThbl
paspeluaeTcA NPon3BOANTb TOMbKO KBaNNMMOUUMPOBaH-
HOMY nepcoHasny ¢ COOTBETCTBYIOLMMM creunanbHbIMU
3HaHNAMMW.

Mepepn Hayanom Texob6Cny>XMBaHUA

M PEMOHTHbIX paboT:

1. OTKNOYMTL MaBHbIN U aBapUHbBIN BbIKMIOYaTeNnm
YCTaHOBKMU.

2. 3akpbITb 3anoOpHble yCTPONCTBA NoAa4M TOnmBa.

3. OTcoeanHUTb 7-NOMIOCHBIN NPUCOEANHUTENbHbIN
LWITEeKep ynpasfeHnA KoTna.

Mocne npoBeaeHuA Texo6cny>XnuBaHUA

M PEMOHTHbIX paboT:

1. TpounssecTun NpoBepKy PyHKUNNA.

2. NpoBepuTb TENMOBbIE NOTEPU C AbIMOBBIMU razamu,
a Takxke 3Ha4veHuna CO,/0,/CO n 3HayeHne coaep-

YKaHWA caxu.
3. CocTaBuUTb MPOTOKON U3MEPEHMN.

HapyweHue 6e3onacHOCTU Mpu aKCnyaTaumum
PeMoHTHbIe paboTbl Ha cneyoLwmnx afieMeHTax paspe-
LIaeTCcA NPOBOAUTb TOMbKO NPEeACTaBUTESNO UK YNOon-
HOMOYEHHOMY 1Ly (hMpMbI-NpoM3BOANTENS:

*  [aTyYMK NameHun

* MeHe[ykep ropeHus

* MarHWTHbIVA KnanaH

* CepBOnpuBOA

UHTepBan npoBeaeHUA TexobcnyxxmBaHusa
MuWHMMYM OauH pas B ro PEKOMEHAYETCA BbI3blBaTb
npeacTaBnTena hypMbl-NPoN3BOAMTENA UKW OPYron
cneumanMsmpoBaHHoOM cny>6bl AnA NPOBEPKU BCe
YCTaHOBKM 1 MpoBeAeHUA TEX0OCy>KMBaHUA.

MpoBepka n ouncTka

® BEHTUIIATOPHOE KOMeco U KaHasbl noasoaa
Bo3ayxa (CM. . 7.8 n 7.9)

cuUcTeMa 3axxuraHua (CM. m. 7.4 n 7.5)
nnameHHaa Tpyba u nognopHasa wanba (cMm. rn. 7.5)
rpAseynoBsuTenb

unnbTP TONUBHOIO Hacoca

BO3JyLLHAaA 3acnoHKa (cMm. rm. 7.10)

AaTyunK nnameHm

hrnbTp POPCYHKN/POPCYHOK (CM. . 7.3)
TOM/IMBHbIE LWUMAHIN

MpoBepkKa (hyHKLMOHMPOBaAHUA

® BBO/, rOpenku B 3KCnyaTaLmio ¢

nocnenoBaTenbHOCTbIO BbINOMHEHUA PyHKLMIA

(cm. rn. 5.5)

cuUcTeMa 3aXuraHunsa

pene fasneHnA Tonnuea (Npu Hanu4um)

AaTyunK nnameHm

JaBfieHne Hacoca n paspexxeHve BcacbiBaHnA

Hacoca

® KOHTPOJb repMEeTUYHOCTM TOMIMBOMNPOBOAALLMX
3/1eMEHTOB
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7.3 [leMOHTaXX U MOHTa)X (POPCYHKMU

OdemoHTa)x

1. CHATb ropenky u nogBecuTb €e B CEPBUCHOE
nonoxexue (cm. rn. 4.5)

2. OTcoeanHuTb kabenb saxuranna (1)
3. OTKpyTUTb BUHT (2)
4. CHAaTb noanopHyto wanby (3) co WToka hopcyHOK
5. BbIHYTb (hOPCYHKY
Mpy CHATMM POPCYHKN OEPXKUTE LUTOK POPCYHKN
KITHOHOM
[openka Koy onAa PopcyHKU/WToKa OPCYHKM
WL 20/1-C, ucn. Z SW 16/ SW 19
WL 20/2-C, ucn. Z SW 16/ SW 27
MoHTax

MoHTax hopcyHKM NpoussoanTcA B obpaTHoOM nocne-

JoBaTenbHOCTH.

O6paTnTb BHUMaHME:

® Ha paccToAHne Mexay (POPCYHKON U NOANOPHOW
wanbow (cMm. rm. 7.5)

® Ha YCTAHOBKY 3M1EKTPOAOB 3aXXuraHua (CMm. . 7.4)

MNpumeyaHune npwy 3arpA3HEHNN POPCYHKN:
. HE YMCTUTb POPCYHKY
. Kax bl pa3 ycTaHaBnMBaTb

HOBYIO (POpPCYHKY

74YcTaHOBKa 3/1eKTPOA0B 3a)KuraHusa

3amena popcyHkm WL 20/1-C

3amena popcyHkm WL 20/2-C

[] CHATb ropenky v nogBecuTb ee B CEPBUCHOE
nonoxexHune (cm. rn. 4.5)

Yka3aHue 3N1EKTPOAbI 3aXUraHUA He JOMKHbI
conpukacaTbCA C pacnblfiAaemMbIM
TOM/IMBOM

Tun Pa3mepbl B MM

ropenku a b c

WL20/1-C, 2,0...2,5 1,56-2,0 1,0-2,0

ucn. Z

WL20/2-C, 2,5...3,0 2,0-2,5 2,0

ucn. Z
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7.5 HacTpomnka cmelumBatoLlero ycTpoucTaea

Ecnn nnameHHana ronoea v nognopHas wanba cunbHO
3aKOKCOBaHbI U 3aMacneHbl U3HYTPKU, HeobxoanmMo
NPOBEPUTb HACTPONKY CMELLMBAIOLLEro yCTPONCTBA.
Pasmep S1 (paccTtoAHmne OT NoANOpHON Wwanbbl oo ne-
penHero Kpasa niamMmeHHOM royioBbl) MOXKHO NPOBEPUTb
TOMbKO B TOM Cfny4dae, ecnv ropenika CMOHTMpOBaHa Ha
OTKpbIBaloLenca asepue kotna. Ecnu 1o HeBO3MOX-
HO, LUTOK OOPCYHKMN HY>KHO BbIHYTb (CM. 1. 7.6) 1 nNpo-
BEpPUTbL pa3mep L.

HenpaBunbHaA HAaCTpoOVKa CMeLLMBaOLLEro
YCTPONCTBA MOXET NPUBECTU K
obpasoBaHuto caxku n CO.

BHUMAHUE!

HavanbHaAa HacTpoika

1. BpalleHvem perynmpoBoYHOro BuHTa [J yCTaHOBUTb
yKasaTtenbHbIi BUHT (] Ha OTMeTKe wkanbl 0 (pas-
mep X=0). Mpun 3TOM yKasaTenbHbIn BUHT [ fOMKEH
6bITb 3aM0AINLIO C KPbILLKOW.

2. MNpoBepuTb pasmep S1 nnu pasmep L.

Mpy OTKNOHEHNAX:

1. BpalueHveMm perynmpoBoYHOro BUHTa [J HACTPOUTL
pasmep S1 nnum pasmep L.

2. CHATb KONMNAaYoK C yKa3aTenbHOro BuHTa .

3. lNoBepHYTb ykasaTesibHbIA BUHT [ KNOYOM C BHYT-

PEHHUM LIECTUrPaHHUKOM TaK, YTo6bl yKasaTesb-
HbIA BUHT [ 6bI1 3aM04NULIO C KPbILWKOK (.
4. CHoBa HaaeTb KOMMaYokK.

MpumeyaHue Bcerga NPoON3BOAUTbL PETrYUPOBKY NOA-
nopHou Wwanbbl (B 3aBMCUMOCTM OT
MOLLHOCTW) PerynmpoBOYHbIM BUHTOM.
He Bpawartb ykasaTenbHblA BUHT.

HauanbHana HacTpolika

L X S1 a
MM MM MM MM
WL20/1-C,ucn.Z 324 %05 0 8 5
L X S1 a
MM MM MM MM
WL20/2-C,ucn.Z 357 +0,5 0 9 5

HacTtpovika ycTporicTBa cMeLunBaHns

PP

ooooo

donaHey ropenku
LUTOK DOPCYHKMU
dopcyHka
nognopHasa wanba
naamMeHHaA ronosa

oo

O

yKasaTenbHbI BUHT

perynmpoBOYHbIii
BUHT
KpbIlUKa WToKa

dopcyHKM
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7.6 [leMOHTaX>X U MOHTaXX WUTOKAa (hOPCYHKMU

O LWTekep Ne1 Heobxoanmo
OTCOEAVHUTb TOMbKO Ha
ropenke WL 20/2-C, ncn. Z.

7.7 leMOHTa)X U MOHTa)X KPbILWKK Kopnyca

Y
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ot N
7N K \ N
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7.8 CepBUCHOE Nnono)xeHue

/4

7.9 [leMOHTa)X M1 MOHTa)XX TOMNJIMBHOrO Hacoca, ABUraTenda BeHTUNATopa
M BeHTUNIATOPHOro Kosneca

Ha ropenke WL 20/1-C, ncn. Z
HaZo AONOMHUTENBHO
oTcoeanHUTb WwTekep Nei
aBTomarta ropeHuna W-FM 10.

K BMHTY umeeTcA goctyn
Yepes oTBepcTHE B pabo-
YeMm Konece.

Mpy MOHTaXe BUHT Hy>KHO
yCTaHOBUTH B Nas Bana
aneKTpoasuratesns.
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7.10 OuucTKa Kopnyca perynfaropa Bo3ayxa v BO3AyLWHON 3aCJ/IOHKHU

€}

7.11 leMOHTa)X U MOHTaXX YrfoOBOW Nepeaayn Bo3AyLWHON 3aC/IOHKU
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712 lemoHTaXX U MOHTa)X punbTpa TOMNJIMBHOIro Hacoca

[openka WL 20/1-C, ncn. Z

(AT2 45C)

[openka WL 20/2-C, ucn. Z

(AL 30C 9537)

713 3ameHa BHyTpeHHero npeaoxpaHutena (W-FM10)
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8 TexHMYecKMue xapaKTepuCcTUKN

8.1 KomnnekTtauua ropesnku

Tun MeHnenxep [suratenb Cepsonpusoa BeHTuns- Mpnbop HaTtunk TonnueHbIA
ropenku ropeHuAa TOpHOEe 3aXkuraHua nnamMeHu Hacoc
Koneco

WL20/1-C; W-FM10 ECK 04/F-2 STD 4.5 160x60 W-ZGO01 QRB1B AT2 45C
uecn.Z 230B, 50I'y BO. 36/6-4NL

2750 MUH." 24B; 3,5BT
WL20/2-C; 0,25kBT, 1,56 A AL30 C 9537
ven. Z KOHAeHC. 8 uF

8.2 Pabouue nonAa

Tun ropenku [openka WL20/1-C, nucn. Z [openka WL20/2-C,ucn. Z  Pa6o4vne nona cornacHo EN 267
[aHHble N0 MOLLHOCTKN
MnameHHanA ronoea W20/1-C W20/2-C OTHOCATCA K TeMneparype
0
TennoBas MOLLHOCTb 50...120 KBT 70...200 kBT BCacbIBaeMoro Boggzxazo Cu
BbICOTE MOHTaX M.

CKUraHuA 4,2..10,1 Kr/u 5,9...16,8 KI/y COTE MOHTaXa

3,0 3,0
S 25 225 \
O (=]
2 20 Z 20
s £ 15

15
5 g : \
2 10 21,0
™3 [
o o \
o 05 ® 05
& &
= O 2 o
< 2 05
o 05 a9
g 10 2.0
H b
E -15 2.5
.‘S’: 50 60 70 80 90 100 110 120 kBT § 60 80 100 120 140 160 180 200 KBT

T T T T T T T T T T
4‘1 é é ‘7 é é 1‘0 Kr/v 5 6 7 8 9 10 11 12 13 14 15 16 17 K™
TennoBasna MOLLHOCTb CXXUraHua Tennosana MOLLHOCTb CXXUraHusa

8.3 lonycTtumble BUAbI TONNMBa

Kunpakoe Tonnmso cornacHo DIN 51 603-1

AscTtpua: Tonnueo EL cornacHo ONORM-C1109

LLiBenuapma: cTaHgapTHOE TONMMBO €BPOMNENCKOro KadecTBa nnm (NpeanoyTUTENbHO)
«3KO-TONNMBO» KayectBa CH cornacHo SN 181 1602.

8.4 AneKTpUyYecKue XxapakKTepucTUKu

CeTeBoe Hanpa>xeHune 230 B
YacTtoTa cetun 50 Iy
MoTpebnAaemanA MOLHOCTb 3anyCK 0,43 kBT

akcnnyatauma 0,32 kBT
MoTpebneHue Toka 1,56A
BHeLwwHWn npegoxpaHnTenb 16 A
BHyTpeHHu npepoxpaHuTens 6,3A

8.5 [lonycTuMmbie yCIIOBUA OKpPY)XKatloLen cpenbl

TemnepaTtypa BnaxHocTb Bo3gyxa TpeboBaHuA no HopmaTtuB no HU3Komy
3N1eKTPOMarHMTHOWM HanpaA>XeHuo
coBmecTumocTu (OMC)

npv aKcnnyaTaunn: makc. 80% OTH. HopmaTus 89/336/EQC HopmaTue 72/23/EQC

-15°C*...+40°C BNaXKHOCTU EN 50081-1 EN 60335

TpaHCNopTMPOBKa/XpaHeHue: OTCyTCTBWE POChI EN 50082-1

-20...+70°C

* Npy Nogxo4ALem Tonmee n/vnnn COOTBETCTBYOLLEM UCNOJTHEHUN TMApPaBTINYeCKOro yCTp0I7ICTBa
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8.6 Pasmepbl

Paamepbl, MM

1 l2 I3 la Is le b1 b2 hi ha hs d2 d3 da4 ds ds
[openka
WL2OZ/1-C, 144 393 31 525 434 73 358 179 376 285 182 183 108 M8 170 130 123 150
ncn.
[openka
WL2OZ/2-C, 174 393 31 558 434 73 358 179 376 285 182 183 120 M8 170 130 123 150
ncn.

h Q‘r/ &2

MpucoepuHnTENbHLIE
pasmepbl
cornacHo EN 226

> |

t=15 Mm
Mpome>XyTo4YHbIN

donaHew ropenku
ana mowHocTn <70kBT

(MpyHaANEeXXHOCTb)

8.7 Macca

WL20/1-C,ucn. Z

ropenka oK. 20,5 kr
WL20/2-C,ucn. Z

ropenka OK. 20,7 Kr
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MNMpunoxxeHue

CopeprkaHue

*  KOHTpOnb npouecca cxxmraHma
* [1nA 3ameTOK
* [MpeomeTHbIN yKasaTenb

KoHTponb npouecca c)xuraHma

[nA obecneyvyeHnA 3KONOrMYHoON, SKOHOMUYHOM 1 bec-
nepebonHON aKcnyaTaumm yCTaHOBKU NPU HACTPOKe

Heobxoanmo npon3BoAnNTb N3MepeHNA ObIMOBbLIX ra30B.

Mpumep ynpoLleHHOro pac4yeTa As1A HaCTPOMKU
3Ha4eHuA CO,

OaHo: COy yake. = 15,4 %

3amepeHo Npy rpaHUYHOM 3HaYeHNM coaepKaHnA
caxku (copep>kaHue caxkm =1):

COy ysuep. = 14,9 %
naeT KoahpuumeHT n3bbiTKa BO3ayxa:

COQ Makc. 1 5!4
A= —— = —— =103
COQ namep. 1 4a9

YT106bI rapaHTUpoBaTh U36bITOK BO3ayXa, HE06Xxoanmo
NoBbICUTb KO3(hPMLUMEHT N3bbITKa Bo3ayxa Ha 15%:
1,03+0,15=1,18

3HayeHune CO,, KOTOpoe Hafo HacTPOUTL MpK
ko3hpmumeHTe n3bbiTka Bo3gyxal=1,18u
15,4 % CO, yake.

COQ namep. 1514
— = —— =130%
A 1,18

Co, =

Mpw aToM cogepxarme CO He JonmkHO npeBbiwaTb 50
ppm.

CnepuTb 3a TemnepaTypoi AbIMOBbIX Fa3oB
TemnepaTypa AbIMOBbIX ra30B ANA HOMUHATBHOM Ha-
rPY3Ku cKnaablBaeTCA U3 HACTPOWKM FOpesikin Ha MaK-
CUMarnbHO BO3MOXHYIO ANA TenoreHepaTopa Tenno-
BYH MOLLHOCTb CXUraHuA.

YcTaHoBKa AnA 0TBoAa AbIMOBbLIX ra30B AO/KHA ObiTb
BbINOSTHEHA TaKMM 06pa3oM, YTOObI HEe AOMYCTUTb MO-
BpeXAeHu Tpyb onA oTBoAa AbIMOBLIX ra30B BCnen-
CTBUWE KOHAEHCaUMM (3a UCKITIYEHNeM Tpyb, yCcTomnun-
BbIX K KOPPO3UM).
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OnpepeneHve TensioBbIX NOTEPb

C AbIMOBbIMU ra3amMmu

OnpepnenvTb cogepXXaHue Kucnopoaa B AbIMOBbIX ra-
3ax, a TakXXe pasHuLly TemMnepaTypbl AbIMOBbIX ra3oB U
TemnepaTypbl BO3ayxa cxxuraHua. [pu aTom ogHoBpe-
MEHHO B OAHOM MeCTe MPOM3BECTUN N3MepeHmne coaep-
XXaHuA Kucnopoaa u temnepaTtypbl AbIMOBbIX ra30B.
BmecTo coaep>kaHuA KUCIopoaa MOXKHO U3MepuUThb Co-
Jep>XXaHue ABYOKUCU yrnepoaa B AbIMOBbIX ra3ax.
Temnepatypa Bo3ayxa CXXuraHma namepaeTca pAaoM ¢
MeCTOM BCacCbliBaHMA BO3AyXa.

|_|pI/| M3MepeHnAx coaep>xaHnA K1ucsopoaa Tensioeble
noTepun ¢ AbIMOBbIMWX ra3amMu paccymTbiBaOTCA MO

dopmyne:
A

ga = (tA'tL) ° (—+B)
21 _02

Ecnu BMecTo cogep)kaHvA Knucnopoaa n3mepaeTcA co-
AepXXaHve AByOKUCH yrnepoaa, pacyeT Nnpon3soanTca
no doopmyne:

A
g = (ta-t) * (———+B)
CO,
O603HaveHus:
gan = TennoBble NOTEPU C AbIMOBbIMU razamu B %
ta = TemnepaTypa AbIMOBbIX ra3os B °C
t = TeMmnepaTypa Bo3ayxa cxuraHusa B °C
CO, = ob6beMHoe cogepxaHue ABYOKUCHY yriepoa
rasa B Cyxux ObIMOBbIX rasax B %
O, = o0b6bemHoe cogepXaHne KUCMOPOAa B CyXmxX

ObIMOBbBIX rasax B %

XKXunpkoe Tonnmeo EL

A, = 050
A, = 0,68
B = 0,007




NMpeameTHbIN YKa3aTenb

B

BaKyyMMeTp
BEHTUNATOPHOE KOMNeco
BO3A4yLUHaA 3acnoHKa
BpPEMA NepeKtoHeHns

a

[aBleHne BeHTUNATopa
[aBneHue nognopa
[aTuvK nnameHun
ABuraTenb
OBYXTpybHaA cucrtema
AM3enbHOe TONMBO
OnunHa TpybonpoBoaos

3
3axkuraHue

n

WHTEepBas TEXHUYECKOro 06CNy>KMBaHNA
MHGOpPMaUMOHHaA WnHa e-Bus
NCMNONb30BaHne

K

ONarHoCTMYEeCKNIN Koa
KOMNbLEBOW TOM/IMBONPOBOA
KOHTPOb NpoLecca CXXuraHua
KOHTPOJbHbIN NCT
KOHTPOJbHbIN TOK

KOpNyC perynAatopa Bo3ayxa
KO3(hpMUMEHT n3bbiTKa BO3ayxa
KpbILKa Koprnyca

n
NMHWA BCacbiBaHWA

M

MarHUTHbIN Knanax

MarHUTHbIN KnanaH 60MbLION Harpy3Ku
MaHoOMeTp

MeHe[>Xep ropeHuns

(o]

02

obmypoBKa
0603Ha4YeHnnA
obpaTHbI KnanaH
opHoOTpybHaA cuctema
onTUMMU3auUmMA CXXUraHnA
OTKJIOYEHME TOPESIKU
ouncTka

n

nnameHHas rofiosa

nognopHasa wanba

MOSIOXXEHNE BO3AYLLIHOW 3aCNOHKM
NonoXeHne NoANopPHON Wanbbl

38

31,34
17,32
20

15,18

10
7,21,23,34
21,24,31,34
9,11

6,34

1

24

22,23
1
36
15
15,23
32
36
30

15

78,17,20,21,25
17,20,21
8,15,19
7,21,23,34

36

12

6
20,21
9,11
19

19
5,27

25,29
16,25,29
17

15

nocneaoBaTenbHOCTb BbIMOMIHEHMA NPOrpamMmbl 7
npenoxpaHuTenu 21,23,33,34
npubop 3axknraHuA 21,24,34
NPUCOEaNHUTENbHbIE pasmepsl, 12,35
npoeepka 27
npoBepka PyHKLMIA 27
npoayeka, nocneaytowan 20
npoayBka, npeaBapuTenbHan 20
NPOMEXYTOYHbIV chnaHew 12,35
nyTn AnA oTBoAa AbIMOBbIX ra30B 15
P

pa3bnoknpoBKka 22,23
pasmep OOPCYyHKMN 14
pasmepbl, NPUCOEANHUTENBHbIE 12,35
paspe>keHne BcacbliBaHUA 10
perynnpoBOYHOE OTKIIIOYEHUE 7
C

cBeTALWanAcA KHonKa 22
CEepBUCHOE MNOSIOXKEHNE 12,31
cepBonNpuBOL, 71721,25
CcOo2 36
CMelumnBaroLLee yCTPONCTBO 29
T

TemnepaTypa AbIMOBbLIX ra3oB 36
TennoBas MOLHOCTb CXUraHusa 14,16,17,18,34
TennoBble NoTepu € AbIMOBbIMW razamu 36
TonnMBHOE obecnevyeHune 11
TOM/IMBHbIN HAcOC 8,24,31,34
TOMMMBHbBIN HACOC, MOAKaYMBaoLWn 11
TOMNSIMBHbIE LWAAHTU 8,12
TOMNNNBO 34
Touka cpabaTbiBaHuA 17
TpybonpoBopa, ofiMHa 11
y

yrnosan nepegada 32
yoaneHvue Bo3ayxa 8
yny4dleHne cTabunbHOCTH 19
O]

uneTp 27,33
hopcyHka 24,28,29
hbopcyHKa, pasmep 14
byHKUMOHanNbHaaA cxema 7
1]

LITOK (pOpPCYyHKM 729,30
LWrHa, HdopmaumoHHanA e-Bus 7
<)

ANEKTPOAbI 3aKuraHuA 24,28






