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O6uwme nonoxeHus

0 O6wuMe nonoxeHus

0.1

0.2

BHUMAHUE

YKA3AHUE

v

PEKOMEHOALINA

BBeageHue

HacTtoswee pykoBOACTBO MpedHasHayeHO Ons  Cleuuanuctos,
OCYLLEeCTBAAKLWMNX  YCTAHOBKY CUCTEM  MOXApPHOW  CUrHanmM3auuu.
B nepByto ouepenb 370 MHXEHEePbl, TEXHUKWA, MOHTaXXHUKM U Tak aanee, To
ecTb noau, obnagawwue cneuvanbHbIMU 3HaHUSIMKU 06 yCTpOMCTBaX
noXapHoW CurHanusauumm, HO, BO3MOXHO, paboTalwWmx C AaHHbIM
npnbopom nepsbI pas.

Komnanna WAGNER Group GmbH, wumeHyemasa B panbHenwem
WAGNER, He HeceT 0TBETCTBEHHOCTb 3a yLLep0, BO3HUKLLWI BCeacTBUE
HecobnaeHUs NONOXEHUN, N3NMOXEHHbIX B AaHHOM PYKOBOACTBE.

B paHHOM pyKOBOACTBE OnMUCaHbl CriegyroLime ObIMOBbIE acnpaunoHHbIe
nssewartenu: TITANUS PRO-SENS® /net n TITANUS PRO-SENS® /net 2,
npefHasHavyeHHble Ansi paHHero OOHapyXeHWst MoXapoB. Tak Kak 3Tu
ObIMOBbIE acnupauMoHHbIe U3BellaTenu npuHagfnexaTr K OgHON cepuu
npnbopoB, TO B pPyKOBOACTBE onucbiBaeTca u3sBewartens TITANUS
PRO-SENS® /net. OcobeHHocTu nssewatensa TITANUS PRO-SENS® /net
2 ONMCbIBaAOTCH B APYroM JOKYMEHTE.

YKa3zaHus no TexHuke 6e3onacHocCTH

CneunanbHbiMM  0003Ha4YeHUsIMM B TEKCTe [AHHOrO pPYKOBOACTBA
conpoBoxaalTca MecTa, Tpebywlmne BHUMATENBHOMO  U3YYeHUsI.
BHuMaTenbHoe oO3HakoMieHne C WHGOPMaUMEN, copepKallencss B
OaHHbIX OTpbIBKax, MO3BONUT uM3bexaTb MpuUYMHEHUs yulepba wu
obecneuntb 6ecnepebonHoe PYHKLMOHNPOBAHUE YCTPOMCTRA.

OTOT CMMBON npeaynpexanaeTt o0 TOM, YTO HEBbINOJIHEHUNE
ornpepnerneHHbIX OENCTBUA MOXET npnBecTn K MmatepuaribHOMy

ywiepoy.

OTOT CUMBOM NPeaynpexgaeT O TOM, YTO HEBbINOMHEHNE
onpeneneHHbIX JENCTBUA MOXET MPMBECTU K cbosim B paboTe
YCTPOWCTBA.

BbinonHeHne AaHHOW pekoMeHAaLUn NO3BOMUT yNy4dLllnTL paboTy
YCTPOMCTBA.

Data: 11113 0-1




O6Lwme nonoxKeHns TITANUS PRO-SENS® /net

0.3 lMNapaHTUA

B Tekct paHHoro pykoBoaCTBa be3 npeaBapuTeribHOro yeseaomMmieHua
MoryTt OblTb BHECEHbl TEXHWYECKME U3MEHEHUsl. TeKCT [AaHHOro
pykoBOoACTBa HEe MOXET paccMaTtpuBaTtbCA B KadecTtBe MOJIHOIoO W
OKOH4aTeslbHOro BapuaHTta.

OCHOBHYIO CUMy UWMEKT Hawu ,YCroBus MOCTABKU W  MOHTaxa
obopynosaHusa“. B cnyyae HaHeceHus yulepba 300pOBbIO U XKU3HU
nepcoHana, a Tawkke MpPUYMHEHWs  MaTepuanbHoro  yuwepba
peKnamMaunoHHbIE U FrapaHTUWHbIE UCKM He MOryT ObiTb MogaHbl, ecriv
NPUYNHEHHBIN yep©6 Bbl3BaH ofHoMn unm HECKOMMbKMMM
HIKECNEeaYOLWUMM NMPUYNHAMU:

e HepocrtaTouHoe cobnoaeHne ykasaHun Npy NPOEKTMPOBAHUA U
MOHTa)e ObIMOBOrO acnmpaLMoHHOro n3BeLlaTens, a Takke npu
MOHTaxe TpyObHOWM cucTeMbl, BBOAE B SKCMnyaTauuto u
TEXHUYECKOM 0OCNyXnBaHUU

e lcnonb3oBaHue AbIMOBOro acnMpauuoHHOro M3BeLLaTens He no
Ha3Ha4YeHuto

e HepocTaTouHbIN KOHTPOIb ObICTPOM3HALLMBAKOLLNXCS AeTanen

¢ HenpaBunbHoe npoBefeHe PEMOHTHBIX paboT

e CamOoBOMbHOE BHECEHWNE M3MEHEHUIN B KOHCTPYKLNIO AbIMOBOIO
acnupauMoHHOro n3BeLlaTens

e  dopc-maxop

0.4 ABTOpcKOe npaBo

ABTOpPCKMM MpaBOM Ha OaHHOe TexHWYeckoe PYKOBOACTBO obGnagaeT
dupma WAGNER.

PykoBoACTBO MpegHasHayeHo AN opraHM3alunii yCTaHOBLUMKOB CUCTEM
NOXapHOW CUrHaNM3aunm 1 UX COTPYAHMKOB.

lMeyaTb pyKkOBOACTBA, @ TakkKe OTPbIBKOB W3 HEro He [JonycKaeTcs.
KonnpoBaHue 1 pacnpoctpaHeHue pykoBoAcTBa B niobon gpopme MoxeT
OCYLLIECTBNATLCA TOMBKO C MMCbMeHHOro paspewueHnst pupmbl WAGNER.

0-2 Data: 11113




TITANUS PRO-SENS® /net O6Lwme nonoxKeHns

0.5 YnakoBka

Kaxpas acnmpaunoHHaa cuctemMa KOHTpOond 3agbiMIIEHHOCTU yrnakoBaHa
B COOTBETCTBUU C YCIIOBUAMU NEepPeBO3KN. Ons YNakoOBKN UCMOJIb3YHTCA
NCKIKYNTESIbHO 3KOJ10rM4YeCKn YNCTble matepuarnbl.

YnakoBka npegnonaraet 3awWuTy OT MOBPEeXAEeHUWNW A0 €€ YCTaHOBKM.
Mcxoga n3 atoro, cuctema [omkHa ObiTb M3BMeYeHa M3 YNaKoBKM
HenocpeaCTBEHHO Nepes ee yCTaHOBKOW.

YnakoBOYHbI mMaTtepuan aosmkeH ObITb yTUnn3npoBsaH B COOTBETCTBUN C
,D.eVICTByIOLLI,VIMVI HOpMaMMN N MeCTHbIM 3aKoOHOOATENIbCTBOM.

*  YTUnNuaunpymTte ynakoBOYHbIN MaTepuas 3KONorm4ecku
©e3onacHbIM crnocobom
+ CobnioganTe npasuna ytunusaumm

YnakoBoYHble Matepuarbl ABNSAITCH LEHHbIM ChIpbEM Y BO MHOMMX
crydasx MoryT GbiTb MOBTOPHO UCMOMb30BaHb! UMK 06paboTaHbI 1
BOCCTAHOBEHbI. YTUMM3aLIMA YNaKoBOYHbLIX MaTepuanos
HeHaanexalmMm cnocoboM MOXET HaHECTV Bpe[ OKpYXKatoLLen
cpene.

YKA3AHUE

0.6 YTunusauus

Ecnu oTcyTCTBYIOT cornalleHns o Bo3BpaTe 06opyaoBaHus To,
AEeMOHTVPOBaHHbIE KOMMOHEHTbI AOMKHbI ObITb HaNpaBeHbl Ha
yTUNM3aumio.

«  MeTannuueckue getanu caalTca Ha oM
« [nacTukoBble AeTanu A0MmKHbl BblTh NepepaboTaHbl
«  OcrTaBLUMECS KOMMNOHEHTLI OTCOPTMPOBAaThL MO Kraccy matepuana

fara: 11113 0-3
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TITANUS PRO-SENS® /net OnucaHve n3genus

1 OnucaHue usgenus

1.1 XapakTtepucTnkum AbiIMOBOro
acnupauymoHHoro unssewartens TITANUS®

TITANUS® oTHOoCUTCA K caMoMy MOCINEeAHEMY MOKOMEHUI0 HaOeXHbIX
ObIMOBbIX acnupaunoHHbix u3Bewatenen dupmbl WAGNER. Momumo
NpUMEHeHUs AnA 3aluMTbl NoMelleHMit u oBopydoBaHua TITANUS®
MOXET UCMONb30BATLCSA AJ1S KOHTPONSA  FOPU3OHTalbHbIX  BO34YXOBOAOB
CUCTEMbI BEHTUNSALMN.

YyBCTBUTENBHOCTL Mpnbop obnagaeT NOpOroBow YyBCTBUTENBHOCTLIO OCabneHnsi CBeTOBO-
ro notoka ot 0,5%/m po 0,015%/m. [ononHutenbHas HacTpovika
YyBCTBUTENMLHOCTM OCYLLECTBMSETCHA nocriegoBaTeflsHO B 3aBUCMMOCTM
OT YCNOBWA W MecTa aKcnnyatauuu. bnarogaps nNpYMeEHeHWUI0 HOBOM
TexHonorun High-Power-Light-Source yganocb [obuTtbCcs  LLUMPOKOTO
cnekTpa obHapyXeHWs BCeX OCHOBHbIX TMMNOB BO3ropaHus.

Ecnu B TITANUS® ycTaHOBUTL 2 AeTekTopa, 3TO NO3BONUT YBENUYUTb
3awmiiaemMyto nnowage B ABa pasa.

CyLLI,eCTByeT TPpU YpPOBHA TpeBOrn ONA KaXXaoro AETEeKTOPHOro Moayns:
npegynpexneHue, npeaBaputenbHada Tpesora, Tpesora. O1n coobLieHns
MOTyT KOHTpPOJNMpOBaTbCA pasgesibHO C MOMOLLbIO OecnoTeHuunarnbHbIX

KOHTaKTOB.
Tunel TpeBor TITANUS® nocTaensietcs co cnegyloLwumMmn coobLeHnsaMmn TpeBor:
TITANUS® Tun TP-3 ; Tpeeora
TITANUS® Tun TP-4 : MpeaBapuTenbHas TpeBora u Tpeeora
TITANUS® Tun TP-5 : MpeaynpexaeHve, npeg TpeBora u Tpeeora
AnbTepHaTuBHas B03MOXHO M3MEHUTb YyBCTBUTENBHOCTL ETEKTOPHOrO MOAYNS HA OAHY

CTyneHb HXe, NUCNoJsib3ysd OOMNOSTHUTENbHBIV BXO4 Ha nnaTe np|/|6opa.
YyBCTBUTEJIbHOCTb

LOGIC *« SENS  WHTennektyanbHass cuctema o6pabotkm curHana LOGIC-SENS
obecneunBaeT 3alUMTy OT JIOXHbIX cpabaTbiBaHWUA, UMeS BO3MOXHOCTb
pacnosHaBaTb OLMOOYHbIE CUTHArbl U CrlyYan peanbHOro BO3ropaHus.

HapexHbIn KOHTpONb

BO3AyWHOro notoka [lo aHanorMm ¢ TOYeYHbIMW [ObIMOBbIMU M3BeLLAaTENAMU, KOTOpble C
NMOMOLLIbIO 3NEKTPOHUKN KOHTPOMMPYIOTCA Ha npeameT obpbiBa kabens
UNM KOPOTKOrO 3aMblKaHWs, ObIMOBbIM acnuMpauMOHHbIM U3BeLlaTensam
HeobOxoouma BbICOKOYYBCTBUTENMbHAA WM HadeXHasi cucTemMa KOHTPOns
BO34yLIHOro mnoToka. CeHcopHasi TEXHOMOTUsl KOHTPOMsi BO3AYLUHOro
NnoToKa, Ucnosnb3yemasi BO BCEX [AbIMOBbIX acnMpaLMOHHbIX M3BeLLaTensax
dumpmbl WAGNER, HagexHo pacnosHaeT Takme HeucnpaBHOCTM, Kak
noBpexaeHune Tpybbl UnNn 3acopeHne Bo3ayxo3abopHbIX OTBEPCTUNA.

Cuctema KOHTPONS BO3AYLUIHOMO MOTOKA UMEET KOMMEHCAaUMIo BRUSHUS
TeMnepaTypbl U MOXeT OblTb HacTpoeHa B 3aBMCUMOCTU OT JAaBreHus
BO3ayXxa.

[ara: 11/13




Onucanue nspgenus

TITANUS PRO-SENS® /net

MoaknioyeHne B ceTb

3anaTeHTOBaHble

oTBepCcTUA

MpoekTupoBaHue no

TOYe4YHbIM uU3Bewjatensam

OwarHocTtuka

Bbi6op HanpsbkeHUA

BeHTUNATOpa

Mo.qynb OTKIHO4YeHuUsA

OcobeHHocTblo ycTpoiictBa TITANUS® gBnsietca BO3MOXHOCTb €ro
nogkntoyeHms Kk cetun. bBnarogaps onuuvoHanbHOW  BO3MOXHOCTM
NOAKMIOYEHNST CETEBOW KapTbl, HECKOMBKO YCTPOUCTB

TITANUS®moryT GbiTe 06beMHeHbI B ceTb. Takum 06pa3oM, Haxoasch B
OMcneTyepckon, — onepatop  MOXET  KOHTponupoBaTb  YpOBEHb
3a4bIMMNEHHOCTHN, CUMY BO3AYLLIHOMO NOTOKA U T.4. BO BCEX MOMELLEHUSAX.

B 3aBMCMMOCTM OT NpoekTa Bo3ayx03abopHble OTBEPCTUS AOJDKHbI UIMETb
CTpOro onpeaeneHHbli anameTp. [ns onpegeneHnMst TOYHOro gvameTpa
dupma WAGNER paspaborana n 3anateHTOBana KanmbpOBOYHble
nneHkn ¢ pukcaTopamm, KOTopble He TOMbKo obecneunBaloT yA06GHbIN
MOHTaX, HO U NPEnsiTCTBYIOT BO3HWKHOBEHUIO «CBUCTa» U MOCTOPOHHUX
wymoB. Eule ogHMM npeumyLlecTBoM sBMAsieTcsl ObICTpOe U nNpocToe
onpepenexHve gnameTpa Bo3gyxo3abopHOro oTBEpCTUS.

BO3ﬂ,yX03860prle OTBEPCTNA acnmpaunoHHOro wum3Bewartena MOXHO
CpaBHUTb C TOYE€YHbIMW ObIMOBbLIM OAaTYMKOM. HOSTOMy NnpoeKkTnupoBaHne
ocyulecTBnAaAeTcaA B COOTBETCTBUM C ﬂeVICTByPOU.J,MMM HaunoHallbHbIMN
HOpMamMu.

[unarHoctryeckoe nporpaMmHoe obecneveHne no3BonsaeT ObICTPO U
yOOGHO OCYLLEeCTBIATL JloKanu3auuio nospexaeHus. lNepegava gaHHbIX
Ha [lK o cocTosiHMM ycTpocTBa B HacCTOALWMW MOMEHT, a Takke
COXpaHeHHON MHdOpMaLMKN ocyLLecTBrSieTcs no kabento.

HanpsxeHvne BeHTUnsTOopa MOXeT OblTb W3MEHEHO C MOMOLLbHO
nepemblyek. CylecTByeT MHOXECTBO KOHUIypaLmn.

B yctponictee TITANUS® HanpsikeHne BEHTMNATOpa yCTaHaBMNMBaeTCs C
MOMOLLbIO MePEMbIYKM Ha OCHOBHOM nnaTte mexay 6.9V n 9V.

B yctponctee TITANUS® -SL, HanpsikeHue BeHTURATOpa MOXeT ObiTb
yCTaHOBIEHO NOCPEACTBOM NnaThbl Lienu ynpasneHnsa seHTunsatopa FC-2 u
FC-3.

e HanpspkeHne MOXeT ObITb YCTAHOBIEHO Ha ypoBHe 6.5V, 6.9V
n 9V ¢ nomoulbto nnatbl uenu ynpaenexnus FC-2. MNMnara FC-2
ABnseTca cTaHgapTHoM ans Bcex yctpoiicTe TITANUS® -SL.

e HanpspkeHne MOXeT ObITb YCTaHOBEHO Ha ypoBHe 10V, 11V u
12V ¢ nomoLubio Nnatel Lenu ynpasneHus BeHTunatopa FC-3.
Mnata FC-3 Bo3MOXHa Kak BapuaHT A5l BCEX YCTPONCTB
TITANUS®-SL.

BHelwHne ycTpoiictBa (Hanpumep, BEHTUNSATOPLI, BblMUCIMTENbHAS
TEXHMKA) MOryT ObITb OTKMOYEHbI C MOMOLLBI MOAYMS OTKMYEHMS MO
curHany TITANUS®. OrtknioyeHne OCyLIECcTBNAETCA MO  anroputMy
3aBUCUMOCTU OT ABYX AETEKTOPHbIX Mo,qyneﬁ.
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TITANUS PRO-SENS® Inet

OnwucaHue nsgenus

1.2

MpuHUMN pa6oTbl

Cdepa npumeHeHun

ObiMoBol acnupauunoHHbii n3sewatens TITANUS® npencraenseT co6on
YacTb CUCTEMbI MOXapPHOW CUrHanM3auuu, MCMoNb3yemyro Afs paHHero
pacnosHaBaHusi MoXxapa B 3alULIAEMbIX MOMELLEHUAX W BHYTPU
obopynoBaHus.

M3 3awwmiaemMon 3oHbl Yepes cucteMy TpybonpoBoaoB ¢
BO34yx03ab0pHbIMU 0TBepCTUSMU BepyTcs Npobbl BO3ayxa 1
OOCTaBnsATCA K 4ETEKTOPHOMY MOAYIIIO.

Takass cuctema ocobeHHO MoaxoauT Ana Tex obnacteit, B KOTOPbIX He
MOTYT MPUMEHATbLCA TOoYeuHble [ObIMOBble M3Bellatenu unu  ux
NpUMeHeHVe OrpaHUYeHHoO.

B nepByr o4vepeb, 3TO OTHOCUTCA K TEM obnactsam, KOTOpble:

e [logBepKeHbl BICOKOMY PUCKY MOXapoB.

e TpebyloT BbICOKOW YYBCTBUTENBHOCTU AETEKTOPHBIX MOAYNEN.

e TpyaoHOOOCTYMHbLI, N B KOTOPbIX MOHTaX U TEXHUYECKOoe
obcnyxMBaHWe TOUMEYHbIX M3BELLATENEN 3aTpygHEHO.

e OcHalleHbl yCTpoNCTBaMU 41151 KOHOULMOHUPOBAHUS BO3gyXa.

e [lo BbICOTE NPEBbLILLAKT AOMNYCTUMbIE 3HAYEHMS OIS YCTAHOBKM
TOYeYHbIX U3BELLLaTENEN.

e [lo acTeTM4ecKMM NpMYNHAM He NpeanonaratT YCTaHOBKY TOYEYHbIX
n3BeLlaTenen Unn nx ycTtaHoBKa HexxenaTterbHa.

e [logBepXeHbl BMNSHWIO 3NEKTPOMAarHUTHbLIX MOMEN.

e [logBepXeHbl BO3AENCTBMIO BbICOKMX UMM HU3KUX TeMnepaTyp.

e MeloT 3arpsisHeHHbI BO34yX 1 B KOTOPbIX HE0H6X0AMMO
ncnonb3oBaTb QUITLTPYIOLLNE 3NTEMEHTHI.

o TpebytoT 3aWMTbl OT BaHOANM3Ma.

fara: 11113 1-3




TITANUS PRO-SENS® Inet

Onucanue nspgenus

3awmTta nomeLueHnn

14

TITANUS® noaxoaut, Hanpumep, 4ns KOHTPOns 3a
NPOCTpaHCTBaMU N MOMELLEHNSMU, TAKUMN KaK:

danbLunonbl, anbWnoTosku
TyHHenu, kaHanbl, TPYAHOAOCTYMHbIE NYCTOThbI
Cknagpl, MHOrosipyCHbIe CTENNaxw, WaxTbl NG TOB
My3seu, KynbTypHbIE COOPYKEHMS
HuskoTeMnepaTypHble cknagpl

Cucrtema Tpy6 - nomeLieHne

AcnupaLmoHHas AbIMOBas CUCTEMa

TITANUS® /
i v 4

Cuctema Tpy6 - chanbwnon

Puc. 1.1: MNpuHyun 3awumsl ¢ NOMOWb ObIMOB020 acrupayuoHHO20 u3sewamerisi
TITANUS®

[ara: 11/13
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TITANUS PRO-SENS® /net OnucaHve u3genus

MomellteHnsa c cucremon
KOHOULUMOHUPOBaHUA KOHTponupyeTcs:

B cepBepHOM NomeLLeHnn ¢ KOHAULIMOHEPaMM

B BEHTMMALMOHHBIX KaHanax

B npocTpaHcTBax ¢anbLunona u danbLunoTonka

B ueHTpax 06paboTkn gaHHbIX, KOMYTALUOHHbLIX LWKadax,
TpaHCHOPMaTOPHbIX sYenkax

B 6nu3un koHamuuoHepos (cMm. Puc. 1.2) nnu

e C ucnonb3soBaHuem barnaca

Bo3aylHbIi kaHan

TITANUS

TITANUS

Cucrema
peumnpKynaumMmn
Bo3ayxa

A TITANUS / /“
| |
% D%D <‘r//7

Puc. 1.2: Bo3MOXXHOCMb MOHUMOPUH2a 3aMKHymOL7 cucmewmbl KOHaUuUOHUpOSaHUH u
8eHMUIIAUUOHHOZ0 KaHala (npUHuunuaanaﬂ cxema)
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OnvcaHve usgenvs TITANUS PRO-SENS® /net

3awmra o6opyanoBaHus B HE BEHTUITMPYEMBIX U C NPUHYOUTENLHON BEHTUNSALMNEN
npunbopax/wkadgax, HanpuMmep, TakMX Kak:

o KomMmyTaumMoOHHbIE WKadbl, pacnpegenuTeribHble WkKadbl
e YcTpowcTtBa TenedoHHOW KOMMYyTaLuum
e VIamepuTtenbHble, ynpasnsowmne 1 perynupytoLlime ycTponcTea.

OTBepcTue B WKady

OtBepcTHe B WKady I I

Puc. 1.3: MNpuHyun MoHUMopuHaa obopydoeaHusi ¢ MOMOWb0 ObIMOB020 acnupayioHHO20
ussewamens TITANUS®

ObimoBon acnpaunoHHbIN n3BeLLartens TITANUS® MOXeT
[OMNOMNHUTENBHO UCMOMb30BaTbCs AN paHHEro pacno3HaBaHUs NOXapos
B MOMELLEHUAX CO CrneumanbHbIMKU YCTPOUCTBAMU KOHOAMLMOHUPOBaAHUSA
BO34yXa.

Bnarogapsi BbICOKOW UYBCTBUTENBHOCTU OCYLLECTBNATLCA HALEXHbIN
MOHWUTOPWHI 3@ LEHHbIMX MaTepuanamu W YyCTponcTBamu. Takum
obpasoM ussellaTens TITANUS® ocobeHHO nogxoauT AnA crnedytoLlmx
obnacrten NpUMeHeHus:;

e Tawm, rge Heo6xooMMO ckopelLiee BMeLlaTenbCTBO

e Tawm, rge obopynoBaHmne fomkHO pabotatb 6ecnepebonHo

e Tam, rae Heob6xoQUMO BbICOKOTOYHOE OBHapYyXeHUe B CMOXHbIX
YCNOBUSX 3KCMyaTauun (Hanpumep, 3anbIfeHHOCTb U
Heo6X04MMOCTb NPUMEHEHUS crieumnanbHbIX (UNbTPOB)

e Tawm, rge npeobnagaeT BbICOKAask MHTEHCMBHOCTL BO34yX000OMeHa.

1-6 Nara: 11/13




TITANUS PRO-SENS®/net

TexHu4eckoe onuncaHune

2
2.1

TexHun4yeckKkoe onmcaHume

OnucaHue cucTembl

ObimoBas acnupauunoHHasa cuctema TITANUS® coctouT M3 OCHOBHOrO
©roka n cuctemol Tpyo.

BaxHeiwmmu KOMMOHEHTaMM OCHOBHOrO Brnoka ABnseTcs
YyBCTBUTENbHbI AETEKTOPHBIA MOAYNb OGHapPYXeHUs AbiMa U cuctema
TpyG ANA TpaHCMOPTUMPOBKM Npob BO3gyxa K 3TOMY MOZYMNO, a Takke
JaTyuK NoToKa Bo3fyxa AN KOHTPONS CUCTEMbI TpyO Ha NoBpeXaeHue 1
3acopeHue. [aTyMk noToka BO34yxa MHTErpPUPOBaH B [LETEKTOPHbI
MoAynb.

Cuctema Tpy6 coctout 13 Tpyd n outuHros n3 MNMBX nnu ABC.

Cucrtema Tpy6

Tpy6a 3abopa

BO3Ayxa v

T B3abop Bo3ayxa

Kopnyc

| [eTeKkTopHbI MoAyrib
C AATYMKOM MOTOKa

(I Lol Tol Lol [oD

\ Boaayxo3abopHble 0TBEpCTUS

I~ BeHTunstop Axceccyapbl

Bbixon
BO3ayxa OcHoBHOM 650K o——0 BHelHss HAVKaums

Puc. 2.1: 0O630p ObiMoeol acrupayuoHHol cucmembl TITANUS®

[ns obecneveHns 6esonacHom paboTbl faxe B CaMblX CIIOXHbIX YCMOBUSIX
(4ncTble nomMeLLeHuns, 30HbI nepepaboTku), npumeHsieTcs
BCnomoraTenbHoe oOopyAoBaHWe, Takoe Kak, Hanpumep, pasnuyHble
dunbTpbl MNKN BbIHOCHbIE OMOKM uHAMKaUUW. [pu MOHTaXe OCHOBHOro
Onoka B TpyAHOM Ans 0630pa MecTe, BbIHOCHOW 610K MHAUKALWMN CIYXAUT
[N OTOBPaKEHUs ero COCTOSAHUS.

Kaxpgoe Bosgyxo3abopHoe oTBepcTue Ha cucteme Tpy6 TITANUS®
NPOEKTUPYETCA Kak TOYEYHbIV AbIMOBON U3BeLLaTeNb.

Jara: 11113 2—1




TexHnyeckoe onncaHne TITANUS PRO-SENS®/net

211 ®yHKUMOHUpPOBaHUe

N3 KoHTponmpyemMoii 30HbI NOCPeACTBOM CUCTEMbI TPYD C onpedeneHHbIM
Habopom BO34yx03aboOpHbIX OTBepCTUin OepyTcs nNpobbl BO3gyxa U
NnoJaTCcs K YyBCTBUTENIBHOMY AETEKTOPHOMY MOAYITHO, YCTAaHOBNEHHOMY
B OCHOBHOM 6rioke (cm. puc. 2.1).

[eTeKTOpHbIA Moaynb B 3aBMCMMOCTM OT MOKasaHWA YyBCTBUTENbHOCTM UCMOMNb3yemMoro
AeTektopHoro moaynsa (no Beibopy Ao 0,5 %/m, 0,1 %/m n 0,015 %/m)
npu LOCTWKEHUN COOTBETCTBYHOLLEro 3HaveHust Ha ycTporicTee TITANUS®
dopmupyeTca curHan Tpesorn. CurHan TpeBOrM Ha YCTPOMCTBE
0603HayYeH CBETOAMOAOM U MOXET ObiTb nepefaH Ha MynbT NOXapHOW

curHanuaaumu (MKIT).

MoryT  ObITb  HacTpoOeHbl  pasfnuyHble  UHTepBasnbl  3a4EepPXKKK
hOpMUpPOBaAHUSA CUrHANOB TPEBOIW, NHAMKaLUUK 1 owmnbok (cM. rnasy 5.3).

CocTosHune TPEBOIrn COXpPaHAETCA B npm60pe 00 yCTpaHeHNA NpUuynHbl N
COOTBETCTBYHOLLEro c6poca.

Ycrpoiticteo  TITANUS®  nossBonseT  BbILIEONUCaAHHLIM  CMOCOOOM
KOHTPOMMPOBAaTb 2 30HbI C MOMOLLbIO 2 AETEKTOPHbIX MOAYNEN.

CtyneHuvaTas

akTuBauua curHanusaumm TITANUS® umeet cnegytoLime noporu curHanmsaumm

TITANUS® TITANUS® TITANUS®
Tun TP-3 Tun TP-4 Tun TP-5
MNoxapHas Tpesora X X X
CurHan npegrpesoru X X
66% ycTaHOBNEHHOro nopora
NoXKapHOW curHanusayum
CwurHan npegynpexaeHusi X
33% ycTaHOBREHHOro nopora
noXxapHoi curHanusauum

An bTeépPHaTUBHasA

YyBCTBUTENbHOCTb YCTaHOBWTb YyBCTBUTENbHOCTb 4ETEKTOPHOIrO MOAY St BO3MOXHO Ha OfHY
CTYyNneHb HMXe C MOMOLUb A[OononHuMTeNnbHoro Bxoga “AltSens” Ha
MOHTa)XHOW nnaTe (Hanpumep, YyBCTBUTENbHOCTb AETEKTOPHOrO MOZYnNS
MOXeT ObiTb um3meHeHa ¢ 0.4 %/m po 0.8 %/m). N3meHeHuem
YYBCTBUTEMBHOCTM MOZYNeil MOXHO HacTpamBaTb OOHapyXeHus gbiMa

[NA Takux akTopoB., Kak:

e YBenuueHue KonnyecTsa a3po30rbHbIX YacTUL UMK YacTUL, rPA3K
B 3awuuiaemoin obnactm B 3aBUCMMOCTU OT BPEMEHU CYTOK
(4eHb/HOYb).

e YBenuuyeHune Konm4ecTBa aspo30ribHbIX YacTuL, Un YacTuL, rpsasm
B 3awuwaemolri obrnactu B 3aBUCMMOCTU OT AeATENbHOCTU
(Hanpumep, paboTbl NO TEXHUYECKOMY OBCnyXMBaHMUIO, CBapka
Unu ysenu4yeHne napa, otpaboTaHHbIX ra3oB U MNbifw).
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TITANUS PRO-SENS®/net

TexHunyeckoe onncaHune

LOGIC-SENS

KoHTponb

AETEeKTOpPHOro moaynsa

Konmponb nomoka

Nupukauma

HeMCI'IpaBHOCTeﬁ

TITANUS® BkroyaeT B cebsa WMHTENNeKTyanbHylo cucteMy obpaboTku
curHana LOGIC-SENS, kOTOpbIi MOXHO BKMOYaTb M BbIKMOYaTb C
MOMOLLbIO MEpekntoYaTens Ha [EeTEeKTOPHOM Moayne. 3dTa cucrtema
UCKIIOYaeT BNUsSIHWE BHeLMx ¢akTopoB M cnocobceteyeT 6GesonacHom
akcnnyaTauum 6e3 NoxHbIX cpabdaTbiBaHWIA.

Kaxablii LeTeKTOPHbIA MOoAyNb MPOBEPSAETCS Ha Hanuyune 3arpasHeHUn,
CWrHam HEWCNpPaBHOCTM W  OTKMYeHus. CurHam HeucnpaBHOCTM
oTpakaeTcs CBETOAUOAO0N nHAMKaLUnein Ha ocHoBHoM Grioke TITANUS® n
MOXET ObITb NepefaH Ha NynbT NOXapHOW CUrHanmsauuy C NMOMOLLbH
KOHTaKkTa HeucnpaBHOCTU. YTobObl wusbexaTb MOXHbIX CUrHanoB
HEUCNPaBHOCTMN, OHN POPMUPYIOTCA C ONpPeaeNneHHON C 3a4ePXKKON.

[aTtynk noTtoka BO34yXa KOHTPONMPYET NOAKITHOYEHHYKO CUCTEMY pr6 Ha
nospexaeHne n 3acopeHmne.

B 3aBMCMMOCTM OT KOHCTPyKUMM cuctembl Tpyd (cm. rnaey 4
«[lMpoekTnpoBaHme») - 4aT4MK BO3QYLUHOIO NOTOKa MOXET OBHapyXnBaTb
OrnoknpoBaHme kak MuHMMyM 50% BO34yx03abOpHbLIX TOYEK BMMAOTb A0
nonHoro GrnOKMPOBaHUs, a Takke paspbiB TpyOboOnNpoBOAHOW CETH,
npmBogswuii k notepe 50% BO3ayxo3abopHbIX oTBepcTMid. IMpu Bbixode
U3 CTPOs BEHTWNATOpa Mojada MoToka Bo3dyxa B cuctemy Tpy6
NnpepbIBaeTCs, B pesynbrate 4yero oopMuUpyeTcss CUrHam O 3aCOpPEHMM.
KoHTponb notoka Bo3gyxa MMEET TeMnepaTypHYH KOMMEHCALUI U
MOXET ObITb HACTPOEH Ha KOPPEKLIMIO MO aTMOocthepHOMY AaBIIEHUIO.

Mo  wncTeyeHum  3anporpaMMMPOBAHHOIO  BPEMEHM 3a4EePXKKM
dopmupyeTcs curHan «HeucnpaBHOCTb» B acnupaLMOHHON cucTteMe U
coobLleHne no KaHamy HeWCnpaBHOCTEW MNpu  HeoBXoAMMOCTM
nepefaeTcsa Aarnblle, Ha LEHTpanbHbld NMPUEMHbIA NPUGop MNOXapHOM
curHanmsaumm (MKIM). MNoporn cpabaTtbiBaHNs MOXHO aganTuMpoBaTb K
YCINOBUSAM OKpY>KatloLLENn cpeabl.

MpuHUMNUanbHas cxema Xxofa CurHana ¢ CeHcopa NoToka Bo3gyxa
nokasaHa Ha puc. 2.2

CurHan AaTyuKa noToka

Pa3puis | CUnbHbIA MOTOK

MoTok B Hopme
AnanosoH

n3MepeHun

[

U

Cnabwblit noTok 3acopenve

—

Mepvion 3apepxkn
Il Curran HencnpasHocTs

Puc. 2.2: [paghuk cuzHana rnpu ¢hopmuposaHuU HeucripasHocmu 0am4yuka rnomoka

Mpobnembl B 4ETEKTOPHOM MOAYNe Uy BO3AYLLIHOM MOTOKe (hOpMUpYOT
curHan «HewncnpaBHOCTb», KOTOPbIA OTODpaXKaeTcs Ha YCTPOMCTBE
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

Muaukauma oGHapyXeHuUs

HeucnpaBHOCTEMN

C6poc

C NMOXapHOMW CTaHUUMU

PeneliHbIl ebIx00

Kann6poBka BO34yWHOro

nomoka

Cuctema Tpyob

MopkntoyeHue B ceTb

TITANUS®. NHoukauusi 0 HEUCNpPaBHOCTY MOXKET COXpaHATbCs Ao copoca
(CTaHgapTHbIV PEXUM) UNN HE COXPaHSTBLCS.

NCTOYHMK BO3MOXHBLIX HEWCNPaBHOCTEN MOXHO Onpejenutb Mo
CBETOAUOAHON NHANKALIMM HA AETEKTOPHOM MOAYIE 1 HA OCHOBHOW Nnate
npudopa. o MUraHn MHAMKATOPOB MOXHO CYMTaTb KOA OLUMOKM, YTO
no3BonsieT ObICTPO OTNMYATb HEUCMPABHOCTM, KOTOPblE BO3HMKAKT MO
npuynHe gedekra B AETEKTOPHOM MOAYNE, 3aCOPEHMUS UMN NMOBPEXAEHUS
TpyObl.

C6poc coobLleHNs 0 HEMCMPABHOCTN NPOU3BOAUTCS NpUOOP NoXapHOW
ctaHumm (MKM). Ecnu npu pabote TITANUS® Tpebyetcs cbpoc
COOOLLEHNS O TpeBOre M HEUCNPaBHOCTU OL4HOBPEMEHHO CO COPOCOM
Lwinevida noxapHo curHanusauuy ucnonedyeTtcs nnata copoca’ (onums).
CnepyeT nMeTb B BMAY YTO KOPOTKOBPEMEHHOE OTMHOYEHME HaMNpPsXKEHNS
B Lneide curHanusauuy npuBeneT K aBToMaTuyeckomy cbpocy
COOBLLEHMNS TPEBOTU 1 HEWUCNPaBHOCTU Ha npubope TITANUSS.

YcTtpoiicteo TITANUS® ocHalleHo 6ecnoTeHUmanbHbIM NepekmnioyaroLLm
KOHTaKTOM ANs pasnnyHbIX YPOBHEN TpeBOrn 1 obLLeil HEMCNPaBHOCTY.
Takum obpasoM acnupaunoHHas cuctema MOXeT OblTb MOAKMYEHa B
afpecHbIn? WwWnend curHanusauum noboin noxapHon ctaHumm (MKI).

Kanubposka noToKa BO3ayxa B TITANUS® NMOMHOCTbLIO
aBTOMaTU3MpPOBaHHA, YTO 3aMeTHO oOfer4yaeT BBOA4 B 3KCnnyaTauuio.
MHuumnanmsaumm MOXeT BbIMOMHATLCA € ydeTomM wunu 6e3 ydeTa
aTMocepHOro faerneHuns Bo3gyxa.

[nsa Toro 4ToObl HacTpouTb noTok Bosayxa TITANUS® nna onpeneneHHoi
cetm TpybonpoBoAa BbIMOMHAETCA Npouedypa  MHULManMsauuw.
Mpoueaypa nHUUManu3aumnm NPOBOAUTCS ANA KaXKA0ro YyCTPOWCTBa OANH
pas B nocre YCTaHOBKM MOCMe W3MEHEHUS KOHCTPYKUUW CeTM
TpybGonposoga unu nocrne N3MeHeHNs Hanps>KeHUs BEHTUNATopa. Takum
obpasomM, npubop MOXET ONpedennTb U COXpPaHWTb B MaMATh MOTOK
BO34yXa, XapaKkTepHbIn Ana JaHHOR ceTun Tpy6.

K npu6opy TITANUS® nogkntodaetca cuctema Tpy6 obLieit AnvHON fo
300 M, npy MakcumanbHOM KOMYeCcTBe OTBEPCTUN 32 LUT.

K npubopy TITANUS® nogkntovaeTcss gBoiiHaa cuctema Tpyb. O6Lyas
AnuHa Tpyb B 3aTOM cnydvae coctaBngeT Ao 2 x 280 M U KOMMYECTBO
OTBEpPCTUA A0 2 X 32 LWUT.

[na nonyyeHUs gaHHbIX O COCTOSHMM BCEX YCTPOWCTB, HaxoOdALUMXCHA B
CETU, UX MOXHO MNOAKMIOYUTL K CUCTEME rpadmyeckoro oTobpaeHus
VisuLAN® T. Takum o6pasom, Haxofscb B AWCNETYEPCKON, oneparTop
MOXET KOHTPONWPOBaTb YPOBEHb 3a4bIMIEHHOCTW, CUMY BO34YLUHOMO
noToKa U T.4. BO BCEX NOMELLEHUAX.

Tak ke BO3MOXHO nogkntounte Bce TITANUS® yepes ceTb Kk cucteme
KOHTpOnsi 1 ynpaBneHus cpeactBamu 6esonacHoctu VisuLAN®. Takum
obpa3om, BCe COCTOAHUA U COOLITUS MFHOBEHHO PEerucTpupyroTcs U

" MnaTy c6poca BO3IMOXHO NCMONL30BATL TOMLKO B TOM CRyyal, eCnv ToK B Lneiide
NnoXkKapHOW curHanusauum HaxoamnTbes B npegenax ot 5-50 MA. Mpun c6poce B wneindge
curHanusauum AomkeH o6a3aTenbHO NPOUCXOAUTb cOpOC NUTaHUs.

2 Bo3MOXHO TONbKO Yepes aApecHbie MOy COOTBETCTBYIOLLEN LieHTpanbHOi cTaHLmmn
NoXKapHON curHanusayum
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TITANUS PRO-SENS®/net

TexHu4eckoe onncaHue

Mopaynb oTkno4YeHus

ntobble HencnpaBHOCTU U TpeBory oTobpaxatoTcs B cucteme. VisuLAN®
MCMNONb3yeT NO3TaXHble NMAaHUPOBKM PasfMYHbIX 34aHUIA ANATOro YToohbl
0oTOOpa3nTb  MECTOMOJSIOKEHME  aCnMUPaAUMOHHBIX  cucTem.  [ns
pacLumMdpoBKHu HencnpaBHOCTEN B ANarHOCTNYECKOM OKHe
npegycmoTpeHa QyHKUUS nomown. YpoBeHb 3afbIMIIEHHOCTM U
MHGOpMaLKMa O NOToke Bo3ayxa ¢ kaxgoro ycTpoictea TITANUS® moryT
oToOpaxaTbcs rpadmyeckn U BbIBOAUTLCS Ha neyaTb.Takke B cucteme
OTpaXkaeTcsl COCTOSIHNE perne TPEeBOr U HEMCNPABHOCTY.

(DYHKLWIFI OTKNMK4YeHna BHELUHUX YCTpOIZCTB C KOHTpONeM JIMHUN
peann3oBaHa C NOMOLLUbK MOAYIA OTKIMHOYEHUA. OTkntoyeHne paGOTaeT B
cnyvyae npumMmeHeHna acnupalMoHHOro npm60pa C NSaTON OTKITHYEHNSA U
cpa60T|<v| no 3aBUCUMOCTU OT ABYX OETEKTOPOB. OTKIOYEHNE MOXHO
peann3oBaTb Kak aBTOMaTtu4eCcknm Ccnocobom, Tak 1 C MOMOLLIbI BHELLHUX

BXO/OB.

i
a
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.2
2.2.1

TITANUS® u akceccyapbl
O630p

Mnata cbpoca
MogknioyeHus (onuwst) PO
R UeHTparibHas noxapHas
naHenb / aNeKTpU4ecTBO

Cuctema Tpy6

€ Bbixoa Bozayxa

D Kcneayrowemy
v3BeLLaTenio

& KpenneHnune
N[ penne
< ycTponcTea
N @ (onuus)
C6poc u 3
] KHOMKa OTKMOYEeHNs LWnend 3
(onuwus) noXapHow
cUrHanusauum
/‘
3arnyluka

. onuusi
BbIHOCHOM 6ok ( )
MHOVKALMA B HACTEHHOM

Kopryce (onuwsi)
MepegHssa

Haknenka (onums) \

G %

ApanTep Tpy6Gbl

BbIHocHOW 6ok
nHavkaumm 19" (onuwmst)

KabenbHbIli BBOA TecToBasi Tpybka

CoeauHuTenbsHble
anemeHTbl M25 M25 (onums) (onuus) (onuwus)
(onuwms)

&2

@)620)

CoeauHuTEnNbHbIE KabenbHbii BBOA YcTponcTeo
anemeHTsl M20 M20 (onums) AvarHocTuku (5613190
(onuwms) (onumns)

@2(1901) 5912(=141641<))

@5A4%10740(0)6 21B%H)
(56131)0)

Puc. 2.3: O630p TITANUS®
KomMnoHeHTbI, nokasaHHble Ha puc. 2.3, MoryT BbiTb ONLUMOHANbHBIMU.

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHu4eckoe onncaHue

2.2.2

OcHoBHoW 6ok TITANUS®

OcHosHoli 6rok TITANU © cocTouT U3 cneayroLwmx KOMMNOHEHTOB:

MnacTukoBbIf Kopnyc

e [InacTukoBbIA WTYTUEP

e BcTpoeHHas Tpybka peumpkynsumum

e CoepuHeHune ans TpyObl C HAPYXHBLIM AMAMETPOM 25 MM

YyBCTBUTENBHbIN OETEKTOPHbIN MOZYIb, COOTBETCTBYHOLLNIA
HOBEMLUMM  TEXHOMOrMAM,  (PYHKUMOHMPYKOLWMA N0 NpuHUMNY
ONTUYECKOrO M3BELUaTeNs pPacCesHHOro CBeTa C MHTErpupOBaHHbLIM

KOHTpOJIEM NOTOKA BO3ayxa
Bo3gyxo3abopHbIii anemeHT ¢ cbanaHcMpoBaHHON Nojadei Bo3gyxa

OnTnyeckas nHaukaums TPeBOorn, HENCNpPaBHOCTU N peXnma

WHTepdenc gnarHoCcTmku

Puc. 2.4: ngukaums v nogkntodenus TITANUS® (MosicHeHnst cM. Ha crnefytollen cTpaHuLe)

© A = = O

TpeBora Pa6ora

h

MpensapuTenbHas

TpeBora
) R TAN

MpepynpexaeHve HeuncnpaBHoCTb

Puc. 2.5: Hdukayusi TITANUS® (nosicHeHusi cm. Ne 1 @ mabriuye Ha criedyroweli cmpaHuye)

[Hara: 11/13




TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

TITANUS
PRO-SENS®/net

2 1
al -l

TpeBora

R .
MpensaputensHas
TpeBora

MpenynpexaeHne

Pa6ota

— A

HewncnpasHocTb

Puc. 2.6: ndukayusi TITANUS ® (nosicHeHusi cm. Ne 1 8 mabnuye Ha cnedyroueli

cmpaHuue)
Hymepauusa DyHKUMA MosicHeHue
Ha
Puc. 2.4
WHpgukaums

o

PaboTa (3eneHbiii cBETOAMOL)

MHaukaums pabodero
COCTOSIHUS

TpeBora (KpacHbI CBETOAMOA)

MpepBapuTenbHas TpeBora (KpacHbIi CBETOANOA)

66% 3aAbIMNEHHOCTH

Mpepynpexaexne (KpacHbli CBETOANOA)

33% 3aAbIMNEHHOCTH

HeuncnpaBHOCTb (KenTblil CBETOAMOL)

HeucnpaBHOCTb cucTEMbI
TPYG UM BbIXOA U3 CTPOSI
BEHTUNIATOPA MK
HEeNcnpaBHOCTb B
LEeTeKTOPHOM MOAYe.

CoepuHeHne ans Tpybbl BbIXoAa BO3gyxa

[ns BbIxofa BO3Ayxa

KabenbHbili BBOA, kabens noxapHom
CUrHanu3auum Ans NoAKMOYEHUA NoXapHoM
ctaHyun (MKM) nnu kabens anekTponuTaHns
(BX0A/BbIXOA)

2 x M25

BTopoe noakntoueHue Tpybbl 3abopa Bo3gyxa —
Tonbko ans TITANUS PRO-SENS®/ net

[nga Tpy6onposoaa & 25 Mm

KabenbHbiii BBOA ANS NOAKMIOYEHNSA NOXaAPHOW
curHanusaumm

5 x M20

MnacTukoBbIN WTyLEp (ManeHbKui)

1 x M20 ansa kabens
@ 0oT8p[012 MM

Q@O0 O

MnactukoBbIn WTyLEp (60NbLUIO)

2 x M25 gns kabens

@ 0oT9 4014 Mm

(C BO3MOXHOCTbIO pacLUMpeHns
[o @ ot14 o 18 mm)

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHu4eckoe onncaHue

2.2.3

PEKOMEHOALIUA

OunarHocTtuka

"DIAG"
NoAKMYeHue K
OCHOBHOM nnarte

YcTpounctBo
AVNarHOCTUKU

N

TITANUS®

Puc. 2.7: ﬂuaeHocmuquKoe rpozpamMmHoe obecrieyeHue 05151 cHUMbI8aHUSI COCMOSIHUS
ycmpolicmea.

Mpu TexHu4yeckom OBCNYXUBAHUM W PEMOHTE [MArHOCTUYECKOE
nporpammHoe obecrieyeHne faeT BO3MOXHOCTb NOCMOTPETb Ha MK unu
NMOPTaTVBHOM KOMMbIOTEPE COXPAHEHHYK U TEKYLUYH WHGOPMaUMO O
COCTOSIHMM YCTpOiACTBa, a Takke curHanbl HeucnpasHocTu TITANUSE.
[unarHocTnyeckuin kabenb nepenaét nHpopmaumio Yepes pasvém "DIAG"
Ha ocHoBHoit nnate TITANUS® (cm. puc. 2.7).

[narHocTnyeckne coobLLEHNS COXPaHSAOTCS B NamsATK yCTpoincTea 4o 3
OHEeN Ansi oCyL|eCTBREHNUST OLEHKWM KPaTKOBPEMEHHbIX, CMNOpagunyeckmnx
owmbok (Hanpumep, W3MEHeHMe ycnosuid akcnnyatauyuu). C6poc
yCTpO/CTBa 4Yepe3 AuarHocTuyeckoe nporpaMmHoe obecnevyeHune
no3BonsieT y4anuTb BCe COOBLLEHUS.

[wnarHocTnyeckoe nporpammHoe obecneyeHne nossonsieT
COXPaHUTb TEKYLLEE COCTOSTHUE U ANArHOCTUYECKNE AaHHbIE, a TaKKe
HacTpoWKkuK, nponsBefdeHHble ¢ nomollbio DIP nepekntoyatens, B
Buge danna. [Ona CpaBHEHUS CUYUTaHHbIX AaHHbIX KaKabld pas
doainibl COXPaHATCA MNO4 PasHbIMU UMEHAMMU.

Jara: 11113 2-9




TexHnyeckoe onncaHne TITANUS PRO-SENS®/net

2.2.4 YctpomucTtBa UHOUKaLUMU

Barnywka 19"

" BbIHOCHO 6ok

BbiHOCHOM 6ok VHAVKauuu onsa
vHamkauum 19" MOHTaXa Ha CTeHy

Puc. 2.8: Yempolicmea uHOukayuu 0nist 19” pam u KpenneHusi Ha cCmeHy

Ons TITANUS® BO3MOXHO MNOAKMOYEHME OJHOrO BHeLUHero 6rnoka
VHOVKaUMM ANS KaKO0ro u3 ycTpoincTB. [MokasaHus oTobpaxkatoTcst Tak
Xe, Kak n Ha camoM ycTpoicTee. NMoaknoyeHne ocyLecTBNAeTcs Yyepes
MoHTaxHyto nnaty TITANUS®. Brnok BHelHen MHAUKaUUM MOXET BbiTb
yoaneH Ha pactosHue go 1000 m. Ecnu gBa ycTpowcTBa BHELLHEN
WHAMKaUMN NOAKNIOYEHbl NOCneaoBaTeNbHO, TO obLWan anvHa NMHUN He
OOoIKkHa npeBbiwaTtb 500Mm.

Mogaya nuTaHuMa npu  HeOOMbLUOA  yAanNeHHOCTM  NPOUCXOLUT
HenocpencTeeHHo oT TITANUS®, npu 6onbLueit yaaneHHOCTU ¢ MOMOLLbHO
BHELLHEro NCTOYHMKA NMTaHua (cM. rnaey 4.8 «PacyeT nutaHus»).

Brok BHelHen nHAMKaumMm JoCTyneH B 2 BapuaHTtax (cMm. Puc. 2.8):
BapuaHTbI

o  HacCTeHHbI MOHTaXx B CODCTBEHHOM KOpMyce
e MoHTax Ha BABUraemom BctaBHoM anemeHTe 19” (3 HE, 28 TE)

KpblLwka kopnyca npy HACTEHHOM UCMOMHEHUN MOXKET YCTaHaBNMNBATLCS C
passopotoMm Ha 180°, Takum obpasom, BxoAbl kabenen moryT
pacnonaratbCsi Mo BbIOOpY CBEPXY WITN CHUBY.

Mpn wmcnonb3oBaHWW BABWUraeMoro BCTaBHOrO anemeHta 19” MOXHO
pacnonoXuTb Ha ofHy nonky A0 4 0©OnokoB wuHAuKauuu. [Ons
Hencnonb3yemblX MECT UMEIKOTCS COOTBETCTBYOLLME NNaTbl-3arnyLLUKn.

2-10 Nara: 11113




TexHunyeckoe onncaHune

TITANUS PRO-SENS®/net

2.2.5 YcTaHOBKa yCcTpOMCTBa

Kpennexve

use

Puc. 2.9: YcmaHoeka acrupayuoHHo20 0biMoeozo ussewamerss TITANUS®
TITANUS® moxeT kpenuTbCs Hanpsimyilo k cTeHe. Ecnu ycrnoeus He
NMo3BOMAKT 3TOro, Hanpumep npu KpenneHun Ha 6Ganku, TOrga
BOCMOMb3yWTECh cneynanbHOW MOHTaXHOMN NnaToi.
2-11
=
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TexHnyeckoe onncaHne TITANUS PRO-SENS®/net

2.3 Cucrtema Tpyo

2.3.1 0O630p KOMNOHEHTOB

MopknioveHus ‘
R Cucrema Tpy6 ‘ . YcrtponcTeo
YctpoicTeo 3aWmnThI OT Mogopor 90°
c6opa AeToHauun

KOHAeHcaTa

-

e 9x bkt

< wnaur / Mydpra
©)
Komnnekrt
onycka Ha
banbnoTonok B
=
CneuvansHbie %
unbTpbI / =
PazbemHoe
pe3b6oBoe
coeauHeHne
AcnupauuoHHas * \
Tpy6a g
i Yron 90°

3arnywka

MoBopor 45°

A
o g

Peayktop
BO3AyLWHOro

noroka Mem6paHa c

/ oTBepcTMem

-
@ o
-
Q_.
TpoWHuK ¢ Pesb6oBas Dukcupyrowan
mMemGpaHoii (onuus) mydta PG16 nexTa ansi AF

Puc. 2.10: KomnoHeHTbl TpyGHoi cuctemsl TITANUS®

KomnoHeHThI npeacTaBneHHble Ha puc. 2.10 BbIGnpatoTcst B COOTBETCTBUN
C HasHa4yeHWEeEM 1 UCMOMb3YOTCS B COMETaHUMN C ApYr APYroMm.

2-12 Nara: 11113




TexHu4eckoe onncaHue

TITANUS PRO-SENS®/net

NMpoayBka cUCTEMbI

B 30Hax, rge moryt ObITb YacTuubl MbIU UM BO3MOXHO 0BpasoBaHue
Haneau Heobxoauma nponyBka TPYOHOW CUMCTEMbI M BO3L4YX03a00pPHbIX
otBepcTuii. Puc. 2.11 n 2.12 nokasbiBaeT KOMMOHEHTbl PY4YHOro U

ABTOMAaTWMYECKOTO YCTPOWCTBA MpPOAYBKU. B 3aBMCUMOCTM OT 4YacToThl
3aCOpeHNin MPOLECC NPOLYBKM MOXET MNPOBOAUTLCS B PYYHOM MUK

aBTOMaTU4eCKOM pexnme.

3-X XO[0BOVA LIApOBOWi KpaH

MoakntoyeHusn
A Cxarblii BO3ayx

B Cuctema Tpy6

AcnupauvoHHas Tpy6a
20x1,5 mm

>

o _.°%
o @\\3@" BbicTpopasdbemHast

coeauHUTENbHas
MydTa ¢ utuHramm

Puc. 2.11: KomnoHeHmbi 0115 MpodyeKu 8 pyYHOM pexume

KoHTponnep

MopaknyeHus
A Cxatblil BO3AYX

B Cuctema Tpy6

2/2-x0[10BOVA, 3aNOPHbIN
knanaH B cbope

20x1,5 mm

MepexoaHuk

BbicTpopasbemHas -
coeguHuTenbHas i o

MydTa ¢ puTUHramm

YI'lpaBﬂeHI/le KnanaHamu

2/2-Xx00BOW, KnanaH
cXaTtoro Bosagyxa

AcnupauuoHnHas Tpyba

Puc. 2.12: KomrnoHeHmsbi 0511 MpodyeKu 8 agmomMamu4yecKoM pexume

Hata: 11/13
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3.2
2.3.2.1

Bo3ayxo3abopHblie 0OTBEPCTUA AN MOHUTOPUHIa

Kannb6poBouHas nrneHka

dukcnpytolas neHTa ans
KanMbpoBOYHOM NINEHKN

AcnupaumoHHas
Tpyba P

$ KanuBpoBouHas nneHka

LigeT:
NpospaqHbin - ppcnpytoLas neHTa
LiBeT: Ansa KannbpoBoyHON
KannbpoBoyHas nneHka .

SIPKO-KPaCHbIN

/ RAL 3000 |
v
oz I oz I

Bo3nyxo3abopHoe oTBepcTue

NNeHKn

Bo3anyxo3abopHoe oTBepcTue

Puc. 2.13: Bo3dyxosabopHoe omeepcmue ¢ KarnubposoyHol rniieHKol u ¢hukcupyrouweli
nieHmoli

BosgyxosabopHoe oTBepcTMe npedcTaBnseT coboil npoceBepreHHoe
oTBepcTue guametpom 10 mm B BosgyxosabopHoun Tpybe. OTBepcTue
3aKkpblBaeTcs 3anaTeHTOBaHHOW KanubpoBOYHOIA MNreHKown c
HeoOXOoAMMbIM AnamMeTpom. [nameTp 3aBUCUT OT KOHCTPYKLMU CUCTEMBI
Tpy6 (cMm. rnasy 4, «[poekTupoBaHmey).

YT106bI NNEHKa He oTopBanack, oHa PUKCUPYETCA NPO3PaYHON NEHTOW C
KpacHbiMn Kkpasmy n otBepctnem 10 mm. JleHTa HakneuBaeTcs Ha

(PUKCMPYIOLLYIO MEHKY HE MEpeKpbiBasi BO3AyxX03abopHOe OTBEepCTUE U
oGecneunBaeT BUAVMOCTb MECTa MapKUPOBKU Ha GOMbLUMX PACCTOAHUSIX.

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHu4eckoe onncaHue

2.3.2.2 dukcupyrouas Knunca

Kanm6posquaﬂ BCTaBKa AJ14 HU3KoTemMnepaTypHbIX 30H

P

1
T &

PukcupytoLas Knunca Ans kanmbpoBOYHON BCTaBKu

A\

Puc. 2.14: ®ukcupyrowasi krurca 01151 3a2psi3HeHHbIX 30H U CK1adoe arlyboKol 3aMOpPO3KU

Bos,qyxoaa6oprle OTBEPCTUA, B 30HaX, rae BO3MOXHO 3acopeHue,
OCHaLalTCa  3anaTeHTOBaHHbIMbl  (OUKCUPYIOLLMMU  KNUNcamu 13
nnacTtuka Tnna AK-C n 3anaTteHToOBaHHbIM ANacCTU4YHbIMU

KanubpoBo4YHbIMM BCTaBkamm Tuna AK-x (cm. puc. 2.14).

Mpu umcnonb3oBaHWM B HWU3KOTEMMEPATYPHbIX 30HaX 3nacTuyHas
KanubpoBOYHasi BCTaBKa paclUMPSeTCA Mpu NPOoAYBKU U HaneanHeHue
oTkanblBaetcs. CneunanbHas dukcupyowas knunca obecnevnBaeT
HEMOABWXXHOCTb 3MacTUYHOW KanmbpoBo4vHOM BCTaBkn. CTaHaapTHbIE
KannépoBo4yHble nneHkn Tuna AF-x n dukcupyrowne neHtol Tuna AF-BR
He npeaHa3HayeHbl AN HU3KOTEMMNEPaTYPHbIX 30H.

[Ons npoekToB B o6nactsx, TpebyoLmx npodyBKy CUCTEMbI (Hanpumep,
3anbINEHHOCTb) npeanoyTuTEnbHee MCMONb30BaTh rnbkue
KanMbpoBOYHblE BCTaBKW C duKCMpyOWMMKU knuncamu. [nactukosble
KNuncbl cTabunbHee npu yBENWYEeHUW AABRAEHUA U 3PDEKTUBHOCTb
NPOAYBKM 3HAYUTEMbLHO Bbie Gnarogaps 3nacTUYHON KanuBGpOBOYHOM

BCTaBKe.

[Hara: 11/13
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3.3

AcTeTUka

Onycx Ha (*)a.ﬂbl.I.IHOTOHOK AJA CKPbITOroO MOHTaXxa

2 \
MoTonok |:U \ |
\

AcnvpaumnoHHas
Tpyb6a

TpoWviHMK

mbkmn

WnaHr KomnnekT onyckoB Ha

\ hanbLLINOTOMNOK

NoaBecHo NoTonok

PudneHas
ranka ~_

é\ .

KanubpoBoyHas nneHka 3abop Bo3gyxa

Puc. 2.15: [NomornoyHbie kaHaribl 05151 MOO8ECHbIX MOMOIIKO8

B cnyyae, ecnu HeoBXOAMM CKPbITbIA MOHTaXK CUCTEMbl TpyD, OH
OCYLLECTBMSAETCS 3a MOABECHLIM MOTOMNKOM. [N 3TOro MCMonb3ykTcs
cneumnanbHble KOMMMeKTbl onyckoB. OHWM [OMONMHUTENBHO OCHAaLLATCA
KanvOpoBOYHON NIEHKON C OnpefefieHHbIM AMaMeTPOM OTBEPCTUS B
COOTBETCTBUU C npoektoMm (cM. rnasy 4 «[lpoekTupoBaHne») u
COEAMNHSATCA rMOKUMK LUNaHramm ¢ cuctemoin Tpyo (cm. puc. 2.15).

[nvHa wnaHra makc. 1 m cornacHo rmase 4 «[MpoektnposaHne». Ecnu xe
BCNeACTBME KOHCTPYKTUBHbBIX OCOBEeHHOCTEeN Heobxoanma anuHa bonee 1
M, TO He0BX0ANMO NPOU3BECTU U3MEHEHUSA B cuCTeMe TpyoS.

KomnnekT onyckoB Ha NoABECHOW MOTONOK NPUMEHUM LS NOTOMOYHbIX
naxenen TonwuHom o 35 mm. KanubpoBoyHas nneHka JOCTyrnHa B ABYX
usetax (4ncto Genwvir, RAL 9010 wn nanupycHo-Genbii, RAL 9018),
cneunanbHble LBETa Mo 3anpocy.

3 PacyeT npousBoauTCs hupMoit Wagner
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TITANUS PRO-SENS®/net

TexHu4eckoe onncaHue

2.3.4 BosayuwHble puUNbTpbI ANA 3arpA3HEeHHbIX 30H

Bo3ayuwHbin punbTp
T1n LF-AD

CneuunanbHbin hunbTp

TN SF-x

BosgywHbi unbtp
T/n LF-AD

AcnupaumoHHas Tpy6a

CneuvanbHble unbTpbI
T1n SF-650, SF-400

Puc. 2.16: TITANUS® ¢ 8030ywHbIMU hunbmpamu

B nMbiNbHbIX 30Hax HeoOXOOAUMO MPUMEHSITb BO3AQYLUHbIE OUIBLTPLI,
KoTopble OyAyT MCnonb3oBaTbCs ANS 3alUTbl AETEKTOPHbBIX MOZYMEN.
3arpsisHeHne  MOXET  NpousonTW, Hanpumep, npu paboTe B
YNCTBIXMOMELLEHUSIX, C MPUTOKOM HAPY>KHOro BO3AyXa.

B kauecTBe cTaHgapTHOro unbTpa UCMOMb3yeTCs BO3AYLUHbIA PUMbTP
Tuna LF-AD ¢ nnacTukoBbIM  KOPMycOM W ABYMSI BWUHTOBbIMU
coeamnHeHmamn PG29. MHorocnoiiHbin matepuan dpunbtpa abcopbupyet
YacTuupbl 6onee 15 MUKPOH.

Bo3gyLwHbll unbTp aBTOMaTUYECKW KOHTPOMUPYETCS Ha 3acopeHue
NOCPEeACTBOM  KOHTpONsi MoToka Bosgyxa npubopa TITANUS®.
3acopuBLUMECA PUMLTPbI MOXHO MPOAYTb CXaTbiM BO3AYyXOM BMeECTe C
cuctemonn Tpy®. CunbHO 3acopuBLUMECA KapTpuaXuW dunbTpa nerko
3aMeHUTb OTKPbIB KPbILLKY Koprnyca.

[Mpy BO3MOXHOW CWMbHOW 3anbIfIeHHOCTU MPUMEHSETCHA cneumanbHbIi
duneTp TUNa SF-400 wunu SF-650 OGomblwero pasvepa. Takue
cneunanbHble PUNbTPbI 06eCcnevnBaoT HAAEXHYIO PUNbTPALIMIO OT NbIfK
W apyrux vactuy. PunbTpbl UMEKT YBEMUYMHBIA CPOK CRyXObl K
rapaHTUpyloT Hagnexaijee KavyecTBO BO3Ayxa Ha BCe BpeMms
aKcnnyaTaumm

IR
\l
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3.5

PELWIpKyHﬂUMM BOo34dyXa And 30H noad AaBJjieHnem
unun 3arpsA3HeéHHbIX 30H

ottt

AcnupaumnoHHas Tpy6a

TITANUS®

[leTeKkTopHbIN
mopaynb

[aTumk noToka
BeHntunsaTop

PeumpkynsiuMoHHas
Tpyb6a

P1 P2

Puc.2.17: MpuHuun peyupkynayuu eo3dyxa e cucmeme TITANUS®

Mpwn ycTaHoBKe acnupaunoHHoi cuctembl TITANUS® B 30Hax ¢
pasnuyHbiM gaBneHnem P1 n P2 Heobxoamma peumpkynaums
3abupaemoro Bosayxa (cM. puc.2.17). Peumpkynaumsa Bosgyxa CryxuT
ONSA BblpaBHUBaHUA AaBNeHNUS UNu ANs COXPaHEHUS YNCTOTbl BO3AyXa

(Hanpumep, OT 3anaxoB) B COCEAHMX 30HaX.

AcnupaumoHHas Tpyba

PeuvpkynsaumoHHas

pr6a/

TITANUS® \

Puc. 2.18: TITANUS® ¢ peyupkynsyueti eo3dyxa

Tpyba ans peunpkynauuy Bosgyxa AOMKHa ObiTb NOAKMOYEHA BHYTPb
HenocpeacTBEHHO K kaHany BbiOpoca Bosgyxa TITANUS® uyepes
3alWmMTHYO peweTky (cm. puc. 2.18). [Ona 9aT0ro HeobXxogmmo

npeaBapuTenbHO NPoBUTL OTBEPCTUE B 3aLLUMTHOW peLLeTKe.

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHunyeckoe onncaHune

2.3.6 3Bykonornorurenb

TITANUS®

Puc. 2.19: TITANUS® ¢ 3gykonoziomumernem
B 3oHax, roe TpebyeTcsi HU3KWMIA YpPOBEHb LUyMa (Takux Kak oduckl u
HeobXxoAMMO MCnomnb3oBaTb  3Bykonornotutens SD-1,

rocnvTanu),
KOTOPbI MOMOXET CHU3UTL ypoBeHb wyma oT TITANUS® go 10 a6(A).

3BYKOMOrMOTUTENb MOHTUPYETCS MPSIMO B CUCTEMY  PELMpPKynsLum

Bosayxa TITANUS®.

[Hara: 11/13 %ﬁﬁﬁ Eﬁﬁ




TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3.7 YcTpoucTtBo cbopa KoHAeHcaTa

O6nacTv NnpuMeHeHus

2-20

MoBopoT 45°

YcTponcTeo cbopa
KoHOeHcaTa
(makc. 16 6ap)

(onums) AN

MoBopoT 45°

TITANUS®

Puc. 2.20: Ycmpoticmeo cryxum 0Onsi yoaneHusi 600siH020 rapa u cbopa koHOeHcama u3
cucmembl mpy6

B cnyyae npumeHeHus TITANUS® B 30Hax, roe BO3MOXHO obpasoBaHue
KOHOeHCcaTa, B cucreme 3a6opa BO3ayxa HEO6XO,D,VIMO NCMoJ1b30BaThb
YCTpOVICTBO cGopa KOHAEeHcaTa. ﬂﬂﬂ ynaenumBaHna  KoHAeHcaTa
YCTPOWCTBO MOHTMPYETCA B CaMOI HUXXHEN TOYke cucteMbl Tpyb nepen
BO34YyLWHbIM unbTpOM K nepen cuctemon 3abopa npob Bosgyxa.
HOBODOTbI 45° no3BONSAIOT ONTUManNbHO BblAepXaTb pacCToAHNE OT CTEHDI
(cm. puc. 2.20).

YcTtponctBo paboTaeT B AumanasoHe Temnepatyp ot 0 go +50°C.
MeTannokepamuyeckuii punbTp yCTpoicTBa MMeeT pasmep suveek 50
MUWKPOH 1 JaeT AOMONHUTENBHYIO rpyOyHo 3alnTy OT KPYMHbIX YacTuy,.

YcTpoiicTBo cOopa KoHAEeHcaTa UCNonb3yeTcs B creayowmux obnacTax:

e 30HbI C CUNbHbIM KonebaHnem TemnepaTtyp (BbICOKas BNaXKHOCTb)

e 30HbI C Nogadvel cBexero Bosayxa (C ynuupl)

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHu4eckoe onncaHue

2.3.8

3awumTa OT AeToHauun ons B3pbiBOOMNaCHbLIX 30H

AcnuvpaumnoHHas Tpyba
MeTtannuyeckast Tpy6a "™ '™ /

-

® i o
TITANUS - YCTPOWCTBO 3anTbl OT AeToHaUUn
[eTekTopHbIN

MoayInb B3pbiBoonacHas 3oHa
[aTtyumk noTtoka

BeHnTtunsartop YCTPOWCTBO 3aWuThbl OT AeTOoHaUun

PeuunpkynsunoHHas =
pr6a MUH. 1 M.

Puc. 2.21: Yempoucmeo 3awumsi om 0emoHayuu 8 cucmeme 3abopa rpob eosdyxa u Ha
peuupKynsayuoHHol mpyo6e.

TITANUS® Takke MOXET NMPUMEHSTbCA BO B3PbIBOOMACHBIX 30HAaX Npw
YCINOBMMN YCTAHOBKM YCTPOMCTBA 3awyuTbl OT AeToHauun. ObopynoBaHue
AOJKHO ObITb YCTaHOBJITIEHO BHE B3prBOOI'IaCHOI7I 30HbI.

YCTpOWCTBO HEOBXOAMMO ANS 3aLUMThl B3PbIBOOMACHbBIX 30H, TaK KaK npw
BOCrOpaHnu Wnu B3pbiBE BOCMMAMEHSIIOLMECH Mapbl MOryT MOBPEeAWTb
Tpybonposog TITANUS®.

OTo 3aBUCUT OT TWna, KOHUEHTpauuW, HayanbHOroO AaBneHus K
Temnepatypbl roptoyein cmecu. Yctporctso Tuna TOPTEGO EG xx He
TONbKO NPENSTCTBYET BO3MOXHOMY MMaMeHn Yepes cuctemy Tpyo, HO U
obecneynsatoT yCTOMYNBOCTb K AeToHauun (cm. Puc. 2.21).

B HopmanbHOM pexume paboTbl cMecu napa/rasa npoxoasT 4epes
YCTPOWCTBO 3alMTbl OT AeToHauuu. HanpaeneHne notoka MOXeT ObITb
nobbim. Ecnn cmech BochnnameHsieTcsi B acnuMpauuoHHon Tpybe, TO
YCTPOWCTBO 3aWunThbI OCTaHaBnuBaeT passuTmre. [aweHne
BOCM/IaMEHEHUST  OCYLUecTBNsieTcs  (UIbTPOM  nnameHu.  [pm
BOCMIIA@MEHEHMN CMecU Yy UNbTPOB MfIaMEHN MOXET MPOU3ONTM
obpaTtHoe  OBWxeHWe  poHTa  AeToHaumu.  [Ons  HageXHoro
npefoTBpaLLeHNs 3TOr0 MUHUManbHas AnuHa TpyObl OT TOYKM BPE3KU B
YCTPOWCTBO 3alUWTbl U BO3MOXHbIM WCTOYHWKOM BOCMIAMEHEHUS
(acnupaumoHHaa cuctema) coctaBnseT 1 M. KocBeHHO aTO pJaet
MOCTOSIHHYHO 3aLUWTY OT BO3ropaHMuii.

Nara: 11113 2-21




TexHnyeckoe onncaHne TITANUS PRO-SENS®/net

Tun yCTpOﬁCTBa HomuHanbHas KaTerOpVIﬂ uony‘:K
WKpPUHa 3a3opa
TOPTEGO EG IIA > 0,7 mm 1A BAM*
TOPTEGO EG 1IB3 > 0,5 mm 1IB1-11B3 BAM*
TOPTEGO EGIIC >0,2 Mm [e BAM*

* denepanbHblii MHCTUTYT UCNbITaHUA MaTepuanos (FepmaHus)

CoegunHeHve Mexay acnvMpauMoHHOW CUCTEMOW W YCTPOWCTBOM
3alWuTbl OT AEOHauMW BbINOMHAETCA MeTannuyeckon Tpybon. MNpu
MOHTae HeobxoAMMO Ccneautb 3a Tem, 4ToObl pe3bboBble
YKA3AHUE COoeVHEHMUS BbInn repMeTUYHBbI.
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TITANUS PRO-SENS® /net TexHuyeckme aaHHbIe

3 TexHU4yecKkue gaHHbIe

Bce gaHHble No noTpebneHnto SNeKTPO3HEPTM NOMyYeHbI NPy TeMNepaType
okpyxatoLien cpeabl B 20°C.

YKA3AHUE

3.1 TITANUS®

TITANUS TITANUS
PRO-SENS®Inet PRO-SENS®Inet 2
Hanps»keHne nutanus (Ue) C 14 po 30 B nocrT. ToKka
Hanpsketne HomuHanbHoe HanpshkeHue nuT. 24 B nocT. Toka
Tok U%=6,9B U=9B |U=69B |U=9B
Myckoson Tok (npu 24 B) 390 MA 400 MA

(6e3 gononHMTENBHOrO MOAYNS)

TP-3  |3HepronotpebneHue npn oxuaaHmn

20 MA
(npv 24 B) (6e3 aon. mozyns) 210 MA 290 mA 240 mA 320 m

OHepronoTpebneHue B pexume
Tpesoru (npu 24 B) 210 MA 290 MA 240 mA 320 MA
(6e3 gononHUTENBHOrO MOAYNS)

TP-4
OHepronoTpebneHne Npu oxuaaHum 210 MA 290 MA 240 MA 320 MA
(npu 24 B) (6e3 gon. moayns)
OHepronoTpebreHne B pexume
Tpesoru (npu 24 B) 220 MA 300 MA 250 MA | 330 MA
(6e3 gononHUTENBHOrO MOAYNs)
TP-5

OHepronoTtpebrneHne Npu oxuaaHum

240 A | 320 mA
(npn 24 B) (663 Aon. Moayn) 210 MA 290 MA

OHepronoTpebneHune B pexuve
Tpesoru (npu 24 B) 220 MA 300 MA 250 MA 330 A
(6e3 gononHUTENbHOro Moaynst)

OHepronoTpebneHue c nnartomn

makc. 20 MA
cbpoca
OHepronoTpebneHune ¢ ceTeBom
P P o Makc. 40 mA
nnartow
OHepronoTpebnenne moayns 6 A
OTKIIOYEHNS] MaKC. b M
Harpy3ska Ha KOHTaKTbl perne TpeBorm
arpyska Ha KOHTa pene TpeBo 30B.1A
1N HEMCNPaBHOCTU
MowwHocTb Makc. 24 Bt

4 UL = HanpsixeHue BeHTUNsiTopa
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TexHn4yeckne gaHHble

TITANUS PRO-SENS® Inet

Pasmep
Bec

YpoBeHb 3ByKOBOM
MOLLHOCTH

Knacc 3awuThbl

Kopnyc

Avana3oH Temnepartyp

BnaxHocTb

BeHTunatop

Moka3aHua Ha npubope

MoakntoyeHun

TITANUS
PRO -SENS®Inet

TITANUS
PRO -SENS®/net 2

Pa3mepbl (B x U x " mm)

113 x 200 x 292 mm

Bec 6e3 ceTeBon nnatbl 1.35kr 1.45 kr
Lwa cornacHo EN ISO 3744, 1995
(6e3 pyHKLMM LWyMOnoaaBneHNs) 45mB(A)
Knacc 3awmrhbl
(DIN IEC 34 yacTs 5) P20

Marepuan Mnactuk (ABS)
Liser Kopnyc ManupycHo-6enbin, RAL 9018

TITANUS® ot -20° go +60°C

Bepcust Ans HU3KUX Temnepatyp

ot -40° no +60°C

OTcyTCTBVIe KOHOeHcaTa

ot 10 0o 95 % OoTHOC. BnaxH.

Tun

PapuanbHbii

Cpok cnyx6bbl seHmunsmopa (12 B)

43.500 vacos npu 24°C

Moka3aHue Ha npubope

TP-3, TP-4, TP-5TP-4,  tpesora
TP-5 npen Tpesora
TP-5 npeaynpexaeHne
HeNcnpaBHOCTb

pabota

1 X KpacHbI cBETOAMOA |2 X KpacHbIX CBETOAMOAA

1 X KpacHbIi cBETOAMOA |2 X KpacHbIX CBETOAMOAA

1 X KpacHbIi cBETOANOA |2 X KpacHbIX cBETOAMOAA

XenTbin cBeToamos 0606LLEHHOrO curHana
3eneHblin cBeToaMos,

MoakntoyeHue npudopa

Knemmbl ans xun ¢ makc. ceyeHnem 1,5 Mm?

Kabenb

BuTasa napa, aKpaHMpOBaHHbIA UK
HEe3KpaHMPOBAaHHBLIN

KabenbHble BBOAbI

5xM20
2xM25

KoHuuyeckue 3axumel

1 x ans Tpy6el ABS 2 x ansa Tpy6bsl ABS

& 25 Mm & 25 mm
ONs BbIxo4a Bo3gyxa 0N BbIxo4a Bo3gyxa
& 25 Mm & 25 mm

[ata: 11/13




TexHnyeckne gaHHble

TITANUS PRO-SENS® /net
TITANUS TITANUS
PRO -SENS®Inet PRO -SENS®Inet 2
quCTBMTeanOCTb Tpesora 0.5 % /m
ETEKTOPHbIN MoAY b
A P Y npepn Tpesora 0.35% /m
DM-TT-50
npepynpexaexHve 0.15 % /m
TpeBora 0.1% /m
ASTEKTOPHLIA MORY e npea Tpesora 0.07 % /m
DM-TT-10
npepynpexaexHve 0.03 % /m
TpeBora 0.015 % /m
[AETEKTOPHbIN MoAYmb
P Y npepn Tpesora 0.0105 % /m
DM-TT-01
npegynpexaexHve 0.0045 % Im

[ata: 11/13




TexHnyeckne gaHHble

TITANUS PRO-SENS® Inet

HanpsixeHue

Tok TP-3

Tok TP-4

Tok TP-5

TITANUS
PRO -SENS®Inet -SL

TITANUS
PRO -SENS®/net 2-SL

HanpspkeHne nutanus (Us)
HomunHanbHoe HampsikeHue nuT.

C 14 po 30 B nocT. Toka

24 B nocT. Toka

HanpsikeHue 6noka ynpaenenusi| U.%= U= U = U = U = U=
FC-2 6.5B | 69B 9B 65B | 69B 9B
Myckoson Tok (npu 24B) 230 MA 260 MA
(6e3 pononHMTENBHOrO MOZyNs)
T°"°”°T(Pn"$”§;"’l'3‘°') B rlokoe 130 | 140 | 170 | 160 | 170 | 200
(6e3 pononHMTENBHOrO MOJYNS) MA MA MA MA MA MA
TokonoTpebreHne B Tpesore Makc. | Makc. [ makc. | Makc. | Makc. | Makc.
(npu 24 B) 140 150 180 170 180 210
(6e3 gononHMTENBHOrO MOJYNS) MA MA MA MA MA MA
HanpsixeHue 6710Kka ynpaeneHusi UL= UL= UL = UL = UL = UL =
FC-2 6.5B | 6.9B 9B 6.5B | 69B 9B
Myckoson Tok (npu 24B) 230 MA 260 MA
(6e3 gononHMTENBHOrO MOAYNS)
T°"°”°T(F’nep?ﬂ”§:"§) B nokoe 130 | 140 | 170 | 160 | 170 | 200
(6e3 AONONHUTENIBHOTO MOAYIIs) MA MA MA MA MA MA
TokornoTpebneHue B Tpesore Makc. | Makc. [ makc. | Makc. | Makc. | Makc.
(npu 24 B) 140 150 180 170 180 210
(6e3 pononHUTENBLHOrO MoAyns) MA MA MA MA MA MA
HanpsixkeHue 6510ka ynpaeneHusi uL= uL= uL= uL= uL = uL =
FC-2 6.5B | 6.9B 9B 6.5B | 69B 9B
Myckosomn Tok (npu 24B)
(6e3 oononHMTENBHOrO MoAynsl) 230 mA 260 mA
T°'<°”°T(p‘36”§:"§) B nokoe 130 | 140 | 170 | 160 | 170 | 200
npv
(6e3 gononHMTEnNbHOro Moaynsl) MA MA MA MA MA MA
TokonoTpe6rieHye B TpeBore Makc. | Makc. [ makc. | Makc. | Makc. | Makc.
(npu 24 B) 140 150 180 170 180 210
(6e3 gononHMTENbHOrO Moayns) MA MA MA MA MA MA

5 U, = HanpsikeHue BeHTURSITOpa
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TITANUS PRO-SENS® /net

TexHn4eckne gaHHble

Tok TP-3

Tok TP-4

Tok TP-5

TITANUS TITANUS
PRO -SENS®net -SL | PRO -SENS®Inet 2-SL
Hanpsixenue 6noka ynpaenenusi| U= U= U = U = U = U =
FC-3 10B 11B 12B 10B 1B 12B
nyCKOBOI7I TOK (I'Ipl/l 24B) 270 MA 320 MA
(6e3 pononHMTENBHOrO MOJYyNs)
T°"°”°T(Pe6”§:"; B nokoe 210 | 230 | 250 | 260 | 270 | 280
npwv
(6e3 pononHMTENBHOrO MOZYNS) MA MA MA MA MA MA
TokonoTpebrieHne B Tpesore Makc. | Makc. [ makc. | Makc. | Makc. | Makc.
(npu 24 B) 220 240 260 270 280 290
(6e3 pononHMTENBHOrO MOZYNS) MA MA MA MA MA MA
HanpsixeHue 6510ka ynpaeneHusi uL= uL= uL = uL = UL = uL =
FC-3 10B 1B 12B 10B 1B 12B
Myckoson Tok (npu 24B) 270 MA 320 MA
(6e3 pononHMTENBHOrO Moaynst)
TOKO”OTFeﬁﬂze:"S B nokoe 210 | 230 | 250 | 260 | 270 | 280
npwv
(6e3 pononHMTENBHOrO MoAyns) WA A WA WA WA A
TokonoTpebreHye B Tpesore Makc. | Makc. [ makc. | Makc. | Makc. | Makc.
(npw 24 B) 220 240 260 270 280 290
(6e3 gononHMTENBHOrO MoAyns) MA MA MA MA MA MA
HanpsixeHue 6510ka ynpaeneHusi uL= uL= uL = uL = UL = uL =
FC-3 10B 1B 12B 10B 11B 12B
nyCKOBOVI TOK (I'Ipl/l 24B) 270 MA 320 MA
(6e3 pononHMTENBHOrO MOAYNS)
T°'<°”°T(PT)6”2€:""3€) B nokoe 210 230 250 260 270 280
npu
(6e3 gononHMTENBEHOrO MOAYNS) MA MA MA MA MA MA
TokonoTpe6rene B Tpesore Makc. | Makc. [ makc. | Makc. | Makc. | Makc.
(npu 24 B) 220 240 260 270 280 290
(6e3 [oONoONHUTENBHOTO MOAYIs) MA MA MA MA MA MA
6 U, = HanpsikeHue BeHTURSITOPa
[ata: 11/13 3 - 5




TexHn4yeckne gaHHble

TITANUS PRO-SENS® Inet

Tok

Pasmepbl
Bec

YpoBeHb 3ByKOBOM
MOLLHOCTH

Knacc 3awuThbl

Kopnyc

Avana3oH Temnepartyp

BnaxHocTb

BeHTunaTop

MNokasaHusa Ha npubope

TITANUS
PRO -SENS®Inet -SL

TITANUS
PRO -SENS®/net 2-SL

OHepronoTpebneHve ¢ nnaTon

makc. 20 MA
cbpoca
OHepronoTpebneHne c ceTeBom
P P . makc. 40 mA
nnartow
OHepronoTpebneHve moayns
P P Ay Makc. 6 MA
OTKIOYEHNs!
Harpy3ka Ha KOHTaKTbl pene TpeBoru 30B 1A
N HEMCnpaBHOCTU ’
MoLLHOCTb makc. 24 BT

Pasmepsbl (B x LU x I Mm)

113 x 200 x 292 mm

Bec 6e3 ceTeBoi nnaTbl

1.35 kr 1.45kr

Lwa cornacHo EN ISO 3744, 1995

6e3 hyHKLMM LUyMOMofaBneHNs! fo 31 AB(A)
Lwa COFJ'IaCHf) EN ISO 3744, 1995 110 23 aB(A)
C dyHKLUel LWyMonofaBneHns
Knacc 3awuTbl
(DIN IEC 34 yacs 5) IP 20
Matepuan Mnactuk (ABS)

Liset Kopnyc

ManupycHo-6enbin, RAL 9018

ot 0° no +40°C

OTtcyTcTBME KOHAEHCaTa

oT 10 go 95 % oTHOC. BNagH.

Twn

PaananbHbi

Cpok cryx6bl seHmunsamopa (12 B)

43.500 yacos npu 24°C

MokasaHve Ha npuGope

TP-3, TP-4, TP-5 Tpesora

TP-4,TP-5 npea Tpesora
TP-5 npeaynpexaeHue
HencnpaBHOCTb

pabota

1 X KpacHbI cBeTOAMOA | 2 X KpacHbIX cBeToAMona

1 X KpacHbI cBeTOAMOA | 2 X KpacHbIX cBeToaMona

1 X KpacHbIi cBeTOANOA

2 X KpacHbIX cBeToamoaa

XenTbi cBeToamos 0606LLEHHOMO cUrHana
3eneHbIt cBeToaMoa,

Oara: 11/13




TITANUS PRO-SENS® /net

TexHnyeckne gaHHble

MopknioyeHusn

YyBCTBUTENBHOCTb

TITANUS
PRO -SENS®/net -SL

TITANUS
PRO -SENS®/net 2-SL

MogkntoyeHne npnbopa

Knemmbl 4ns xun ¢ Makc. ceyeHmem 1,5 mm?

Kabenb

Butas napa, akpaHVpOBaHHbIA 1nn
HEeaKpaHNPOBaHHbIN

KabenbHble BBOAbI

5xM20
2xM25

KoHuyeckue 3axunmbl

1 x ans Tpy6el ABS
& 25 Mm

Ansi BbIxoAa Bo3adyxa
& 25 Mm

2 x ansa Tpy6bel ABS
& 25 mm

Ansi BbIxoAa Bo3ayxa
& 25 Mm

Tpesora 0,5 % /m
[LEeTEeKTOPHbIN MoAY b npea Tpesora 0,35 % /m
DM-TT-50
npegynpexaeHve 0,15 % /Im
TpeBora 0,1% /m
ASTEKTORHEIN MOAY e npea Tpesora 0,07 % /m
DM-TT-10
npeaynpexaeHuel 0,03 % /m
Tpesora 0,015 % /m

[ETEKTOPHbIN MOoaynb

DM-TT-01

npep Tpesora

0,0105 % /m

npepynpexaneHue

0,0045 % /m
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TexHuyeckme gaHHble

TITANUS PRO-SENS® Inet

3.2 Akcecctyapbl — TITANUS®

BbIHOCHbIe 6510KK
UnHanKauummn

NMoka3aHusa Ha npubope

MoakntoyeHun

BbIHOCHOM GNIOK MHAMKaLUK ansi

TITANUS®
HanpsixeHne OT8p030B
HomuHanbHoe HanpsxeHune 24B
Tok nompebneHus (npu 24B)
8 roKoe 10 mA
MaKcumym 65 mA

[nvHa kabensa Ao BbIHOCHbIX
6roKOB MHANKATOPOB

MakcumanbHasa obwas anuHa 1000m

Knacc 3awutbl

IP65
Mopfesib HaCTEHHOTO KpenneHus

MNokasaHne Ha npubope

TP-3, TP-4, TP-5 Tpesora 1 X KpacHbIn 2 X KpacHbIX
cBeToaMOp, ceeToamoaa

1 X KpacHsbin 2 X KpacHbIX

TP-4,TP-5 npeg Tpesora ceeToamop, ceetoamoaa
TP-5 npeaynpexnexHve 1 X KpacHbIf 2 X KpacHbIX
cBeToaMOL ceeToaMoaa

HeucnpasHocTe XKenTbIi cBeToAMoA 0606LLEHHOMO cUrHana
paGota 3eneHbIn cBeTOAMOL,
Knemmbl Knemmbl 4nsi ceueHust Xum Makc. 4 mm?

KabenbHble BBOObI

2xM16
Mogesib HaCTEHHOTO KpenmneHus

3.3 Cuctema Tpy6 — TITANUS®

Cuctema Tpy6

Cucrema Tpyd

TITANUS
PRO -SENS®Inet 2

TITANUS
PRO -SENS®Inet

Makc. anvHHa Tpy6bl
Makc. kon-Bo oTBepCTUi

300 m 560 m
32 64

Makc. AnvHa WwnaHra Kaxgoro onycka
Ha anbLUNOTOMOK

™

[nanasoH Temnepatyp
MBX-Tpyba
ABS-Tpy6a

0°C..+60°C
-40°C..+80°C

Makc. nrnotaape 3awmuTbl

2880 m? 5760 m?
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TITANUS PRO-SENS® Inet

MpoekTnposaHue

4

4.1

NpoeKkTupoBaHue

Oowume nonoxeHus

Hwke onucaHbl NpaBuna NPOEKTUPOBAHUSA acnMpauUOHHBbIX CUCTEM B
cootBetcTBUM € EN 54-20. OCHOBHbIE NONOXEHWS NpeacTaBneHbl B rnase
4.1. TllpoekTnpoBaHue [OOMKHO NPOBOAMTLCA B COOTBETCTBUU C
TpeboBaHNAMM, U3NOXEHHBIMM B naBe 4.2.

OrpaHunymBaloLLe NPOEKTUPOBAHNE MHCTPYKLMM B rNaBe 4.2 OTHOCATCS K
cneumanbHbiM NnpumMeHeHnsam rmnasbl 4.3. OHU JOMKHbI ObITb MPUHATEI BO

BHMMaHMe B Havane npoekTnpoBaHuA CI'IeLlVI(i)I/I‘-IeCKI/IX 0b6bekToB.

MUHCcTpYyKLUMM NOo npoekTupoBaHuio B cootBeTcTBUM ¢ EN 54-20:
CyLLecTBYlOT pasfnnyHble TEXHWYECKME PpeELUEHNS,
NPUMEHSTb B 3aBUCUMOCTHU OT KPUTEPUEB NPOEKTUPOBAHUSA. DTN peLLEHNS
N3NOXEHbI B CrieayloLnxX rnaBax:

KOTOpoEe MOXHO

Kputepuu TexHu4eckoe OCHOBHble OcobeHHOCTU
NPOEKTUPOBaHMUs peleHue nonoxeHus
KoHTponb cTaHgapTHbIX CraHgapTHoe
noMeLLeHui NPOEKTUpOBaHVe maga 4.2 -
Onpepenenve MpoekTnposaxune
HeucnpaBHOCTU CUCTEMbI C KOHTPONEM | [agg 4.2 Masa 4.3.1
OTAENbHBIX OTBEPCTUN 10 OAHOro OTBEPCTUA
3awwmTa yctponctea / YnpolueHHoe
KOHTPOSb LWKada npoeKkTupoBaHue naBa 4.2 naBa 4.3.2
cuctembl Tpy6
MpoekTnposaHne
,D,J'IVI6HHbIe MarucTpanbHble | cyerembl ¢ AMMHHLIMM Frasa 4.2 Friasa 4.3.3
Tpyob! MarucTparnbHbIMU ’ e
Tpy6amu
CokpalleHve BpeMeHu poektvposarive ¢
TpaHcropTa yBenM4eHHbIMU maea 4.2 nasa 4.3.4
OTBEPCTUAMM
lMpoekTuposaHne
cucTeMbl Ans
BeHTUNAUMOHHbIE KaHanb! YCIIOBMIA C CUAIbHBIMU | [nasa 4.2 Mmasa 4.3.5
BO3AYLUHLIMU
noTokamm
[ata: 11/13 4-1
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411

UHCcTpyKUuum

[aHHOe pyKoBOACTBO MO MPOEKTUPOBAHUIO OCHOBAHO HAa TEXHUYECKMX
BoaMoxHocTsiXx  TITANUS®.  HyxHO yuuTbiBaTb Takke MECTHble
peKoOMeHZaUMM COOTBETCTBYIOLLUMX CTpaH B [OENCTBYHOLIEN pedakuumu,

a

npouecc NPOEKTNPOBaAHNA OOJIKeH cornacosBbiBaTbCA C

Tp66OBaHVIF|MVI ATUX peKOMeHﬂ,aLlMVI.

EN 54-20

Cuctembl KOHTpONs 3adbIMNEHHOCTU OOJMKHbI  MPOEKTUPOBATLCS B
COOTBETCTBUU C OOLLUMM YKa3aHUSIMU NO MPOEKTUPOBAHWNIO, ONUCAHHbLIM B
rnaee 4.2.1, 4tobbl cooTBeTcTBOBaTh EN 54-20.

Ona cobniogeHunsa Hopm VdS Schadenverhitung AomKHbI AONOMHUTENBHO
YUMTbIBATbCA Crieayowme MHCTPYKLNN:

«[vpekTBa MO NPOEKTMPOBAHUID W MOHTaXy aBTOMaTUYECKUX
YCTaHOBOK MOXAapPHOW curHanu3aummy», coctasutenb: dupma «VdS
Schadenverhitung GmbH», r. KénbH (VdS 2095).
«dvpektnBa no 6e3onacHocTn paboTbl C 3MEKTPOYCTaHOBKaMW U
9NEKTPOHHBbIMW  YCTPOWCTBaMu», cocTaButenb: dupma «VdS
Schadenverhitung GmbH», r. KénbH (VdS 2304).
«vpekTBa MO aBTOMaTUYECKOW MOXapHOW  CuUrHanusauuu,
npoekTMpoBaHMe U MOHTax", cocTtasutenb: dupma «VdS
Schadenverhiitung GmbH», r. KénbH (VdS 3435)

Mpu npoekTMpoBaHUM Takke Heobxooumo obpaliaTb BHUMaHWE Ha
crnegyiolee:

B [Inaee 4.5 onucaHbl oOrpaHnyeHus, KoTopble Heobxoanmo
Yy4nTbIBaTb.

MakcvmanbHasi nnowagb KOHTPOMsS OAHOro B034yxo3abopHoro
oTBepcTusi coctaensieT 120 m2.

Hata: 11/13
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MpoekTnposaHue

4.1.2

CummeTpuyHasn

AcMmMeTpUUHasn

Cucrema Tpy6

Mpn  npoekTMpoBaHWM  cuctembl  TpybonpoBOoAOB  HeOobGXoaAMMmOo
no3aboTutbca O TOM, 4YTOObI B MOOOM MNPOM3BONBHO B3ATOM MeCTe
KOHTPOMNMPYEMON 30HbI ObINIO rapaHTUPOBaHO HaAeXHoe ObHapyXeHue
abima. Ha puc. 4.1 B kauecTBe npumepa nokasaHa U-obGpasHasi cuctema
Tpyb C Tpemsi u WecTblo BO34yx03abopHBIMU OTBEPCTUSIMM Ha Kaxgoe
OTBETBIIEHME C paccyMTaHHbiMK cornacHo naebl 4.6.2 "CTtaHgapTHoe
NpoeKkTupoBaHne" gnameTpamu.

Uncno  BO3AYyx03aboOpHbIX  OTBEPCTMA U TOMOSMOIUS  CUCTEMbI
TpybonpoBoaoB onpepenseTcs pa3mepamu " reomeTpuen
KOHTpOnupyemon 3oHbl. CucTema TpyG [OSIKHA MpoknagbiBaTbCA B
COOTBETCTBUW C YKa3aHUSAMU NO NPOEKTUPOBAHWIO, MPUBEAEHHBIMY B 3TOW
rnaBe, C y4eTOM CIeayoLLUX MYHKTOB:

CnepayeT oTaaBaTh NpegnovTeHNe CUMMETPUYHOM KOHCTPYKLUM CUCTEMDI
Tpy0, TO ecThb:

e OpauMHakoBOe KONMYEeCTBO BO34yX03abOPHbIX OTBEPCTUI B K&XKOOM
OTBETBMNEHUU

e OpuHakoBas AnvHa OTBETBMEHUI (OTKIOHEHWE HE JOIHKHO
npesbiwaTb + 20%)

e OpauMHaKoBOE pacCcTosiHME MexXay BO3AyX03abopHbIMU OTBEPCTUSIMM
(OTKNOHeHve He JoMmKkHO npesbiwaTth = 20 %).

Ecnu cuctema Tpy6 m3-3a cneuudmyeckon reomeTpmm 3alimLiaemMoro
NpPOCTpPaHCTBa JOJPKHA OblTb HECUMMETPUYHOM (CM. Takke puc. 4.1), TO B
3TOM cny4ae HeobXxoAMMO PYKOBOACTBOBATLCS CreAyoLWnMn NpaBunamMm:

e KonnyecTtBo BO3yx03ab0pHLIX OTBEPCTUN, a Takke pa3Mep camoro
KOPOTKOrO 1 CamMoro ASIMHHOIO OTBETBIIEHUN HE AOIMKHbI pasnmMyaTbest
Bonee yem B ABa pasa.

e PaccTosiHus mexay Bo3ayxo3abopHbIMU OTBEPCTUSAMU OOIMKHO ObITb
O[MHAaKOBbIM (OTKIMOHEHNe He JO0MKHO npesblwaTh £ 20 %).

e [nameTpbl BO34yx03abOPHLIX OTBEPCTUIA CUCTEMBI TPYO LOSIKHbI
paccunTbIBaTbCA OTAEMBHO MO KAXAOMY OTBETBIIEHMIO U BblIGUpaThCs
B 3aBMCMMOCTM OT 00LLEero KonnyecTsa BO34yxo03abopHbIX OTBEPCTUI
B J@HHOM OTBETBIEHUN.

TITANUS®
TTeT TaT ToT ToT TaT eI D
/ 2,5 2,5 2,5 3,0 3,0 3,4
O
CUMMeTpUYHas cuctema Tpyo
2,5 25 25 3,0 3,0 34
TITANUS®
/ 3,4 3,4 3,6
O
HeCcMMMeTpudHaa cuctema pr6
TTaT Tl ToT ToT Tal el D
25 25 25 3,0 3,0 3,4

Puc. 4.1: lNpumep 0nsi cummempuyHoU u HecummempuyHoU U-obpa3Holi cucmembl mpy6

Oata: 11/13
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OnuHHbIE MarncrtparlribHble

TpybonpoBoabl

Pasmepbl oTBeTBNEHUN

KoHdmrypauusa cucrembl

YcTtaHoBKka Tpy6

4-4

Tpyo

Yacto paccTosHue Mexagy acnMpauuoHHbIM MpubopoM ©  MEpPBbIM
BO34yx03abOpHbIM OTBEPCTMEM BENMKO HACTOMbKO, 4TO TpebyeTcs
npoknagka AfMHHOro MarmcTpanbHoro Tpybonposoga. B takux cnyyasix
AvameTp marucTtpanbHou Tpybbl MoXeT BbITb yBenuyeH (cm. Takke nasy
4.6.3 «[lpoekTnpoBaHue ANNHHOWN CUCTEMbI TPYD»).

Ana ymeHblUeHNs BpeMeHM [OCTaBKM 4acTul ObiMa B acnupaumOHHbIi
npubop, a  3HauuT, YyCKOpeHutio  obHapyxeHus  BO3ropaHwus,
pekoMeHyeTCsl UCMONb30BaTb MHOMO KOPOTKUX OTBETBIEHWA BMECTO
HebomnbLIOro KonmnyecTBa AJIMHHBLIX (06bI4HO U-06pasHyto 1 gBoriHyto U-
00pasHyto cuctemy).

B 3aBMCUMOCTM OT reoMeTpMu NOMELLLEHUS UCNONb3YIOTCA 5
KOHdurypauuii cuctemsl Tpyd (CMm. pucyHok 4.2):

I-o6pa3Has Cuctema Tpyb 6e3 OTBETBNEHUIA.

U-o6pasHaa Cuctema Tpy6, KoTOpas »MeeT pas3BeTBreHne Ha
[BE YacTu Heganeko oT MecTa NoAKMoYeHUs K
acnupauuoHHomMy npuGopy TITANUS®,

M-o6pa3sHaa Cuctema TpyG, KOTopasi UMeeT pa3BeTBIIEHME Ha
TPY YacTu HeJarneko oT MecTa NOAKIYEeHUS K
acnupauuoHHomy npubopy TITANUS®,

OBonHasa U-o6pa3Hasas Cucrema TpyoO, KoTopas CUMMETPUYHO
pa3BeTBMSETCA Heaaneko oT MecTa NoAKMHYEHUS K
acnupauuoHHomy npubopy TITANUS®
Ha YeTblpe YacTu.

YetBepHas U-o6pasHasi  Cucrema TPY6, KoTopas CUMMETPUYHO
pa3BeTBNSETCH Hefaneko OT MecTa NOoAKMHYEHNs K
acnupauuoHHomy npubopy TITANUS®
Ha BOCEMb YacTeM.

TITANUS nmeeT gBa MecTa nogkntodeHus cuctemsl Tpyb. B 3aBrcrMmocTu
OT KONnMYecTBa OETEKTOPHbIX MOAYNEN MOXHO WMCMOMb30BaTb C OAHUM
NprMbopOM OAHY WUIK OBE acnNUpaLMoHHbIE TPYObI.

Ecnun vcnonb3ayeTcs TONbKO OAWH OETEKTOPHbIA Modysb, TO BO3MOXHO
noaKnoYeHe ToNbKO OAHOM acnMpaLMoHHON TPYObI.

Hata: 11/13
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/TITANUS® |-Tononorus
E
E.J\O\ ToT TsT Tal TsT [e[ T
TITANUS®
/ ot oT T ot o ST
gﬁ% U-tononorus
T oT o ot a1 oD
TITANUS®
TET el o T El o
M-Tononorvs
O] [(T=T T I =T IE] LD
ITeT Tel TeT IsT Tl T D
TITANUS®

[BoiHas U-Tononorus

=T el ol ol D

Puc. 4.2: KoHgpueypayuu mpy6
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Yrnbl U NOBOPOTHI

YKA3AHUE

Oco6ble cnyyaun

lNMpoBepka

v

PEKOMEHOALNA

3aBMCUMOCTb OT ABYX

AETEeKTOopoB

4-6

Yrnbl n NOBOPOTbI MNOBLIWAKT a’spoanHamMunu4eckoe conpoTuerieHne,
NO3TOMY X UCMOJTIb30OBaHNE peKOMEHAYEeTCA nsberatb.

MpeanoyTUTENBHO MCMNONbL30BaTb MOBOPOTHI, Tak KaK Yribl OKasbiBaloT
Bonee BbICOKOE COMPOTUBMEHWE BO3QYLUHOMY MOTOKY. [loaToMy yrnbl
Hy)KHO ncnonb3oBatb TOJIbKO B TOM cnyqae, Korga 3TOro HeJsb34
n3bexarb.

CooTBeTCTBYeT ANUHE NPSAMO TPYObI B
Yron 1,5 m.
MoBopoT 0,3 m.

MpumeHeHWe YrioB 1 NOBOPOTOB COKpaLlaeT obLLyto AnuHY TpyGHOIA
CUCTEMBI.

I'Ipen,nhoMTeanee MCMNoJyib3oBaTb MOBOPOTbI, HEXernn Yyrrbl.
Bbicokoe konuyecTtBo yrnoB u noBopoTOB CYLECTBEHHO BJIMAET Ha
BpeMA 06Hapy>|<eHV|9| AblMa.

Ecnm u3-3a  umeloWwMxcs  CTpPOUTENbHbIX  YCMOBMA  cucTema
TpybONpOBOAOB HE COOTBETCTBYET OMUCaHHbIM 30€eCb Yyka3aHusM Mo
NPOEKTMPOBaHMIO, TO OHAa AOIMKHA paccunTbiBaTbCs prpmon « WAGNER»
OTAENbHO ANS KaX4oro KOHKPETHOro cryyasi.

B kpuTuyeckmx cnydasix npoBepsinTe KaydecTBO OBHapyXeHus AbiMa C
MOMOLLBID  TECTOBbIX WCMbITaHuW. Kpome Toro, KOHTponupywite,
obecneynBaetcs nM HeobxoAMMbIN 3abop BO34yxa B KaXOOM U3
OTBEPCTUN.

Ons Toro, 4To6bl YBENMYNTL CKOPOCTb 3abopa Bo3adyxa B TpyOHOM
cucTeMe, MOXXHO N3MEHUTb HanNpsXXeHNe NUTaHus BeHTunsTopa c 6,9
B oo 9 B.

Kaxgbln  OeTeKTopHbIi  MOAyNb  MNOAKMYaeTcsas K OTAernbHOWm
acnupaumoHHon Tpybe. ObGa OHM JOMKHbI POPMMPOBaTL CUrHarbI
HesaBucMMO Apyr oT gpyra. Kaxgas acnvpaumoHHasi cuctema AOMmKHa
KOHTpOnupoBaTh He 6onee 0gHOM 30HbI MOXAaPOTYLLEHUS.

(%) [eT [e1 [51 [eT 1D
g

) fo] fo] To] oD

To] o1 fo] ] I

N [e] (5] 3] 3 )

Puc. 4.3: KoHgbuzypayus mpybornpogodos ripu pabome ¢ d8ymsi 0emeKmopHbIMU
modynamu

Hata: 11/13
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41.3

YcTaHoBKa nopora
cpabaTbiBaHUS gaTyMKa

BO34YLIHOIO NOTOKa

v

PEKOMEHOALINA

AnHaMn4eckum KOHTpPONb

BO3AYLUHOrO NOTOKa

KoHTponb BO3ayLWHOro noToka

EN 54-20 Tpebyetr pacnosHaBaHuss 20%-ro M3MEHEHUs BO3OYLUHOro
noToKa C MOMOLLLIO AaTyMKa BO34YLUHOMO NOTOKa AETEKTOPHOro Moayns.
Ona atoro Heobxogmmo, 4TOObI nNopor cpabaTbiBaHWA —OaTynka
BO3QYLUHOrO noTtoka 6bin yctaHoBneH B nonoxexue |l. B kavectBe
anbTEPHATUBHOIO BapuaHTa MOXHO TakKkKe UCMNonb3oBaTb MonoxeHue .
PekomeHayeTcsl HacTpanBaTb KOHTPOSb BO3AYLUHOrO MOTOKa C YYETOM
aTmMocepHOro gaBneHusl.

Ha cuctemax, He Tpebytowmx cobnogeHnss EN 54-20, moxeT ObiTb
yCTaHOBMEH Nobor nopor cpabaTbiBaHUA AaTyMKa KOHTPONSA BO34YLLHOMO
noToka.

[MpoekTnpoBaHue KOHTPONSA BO3AYLLIHOMO MOTOKa B BO34yX03abOPHbIX
Tpybax oOcCyLlecTBAsSeTCA C Y4eTOM COOTBETCTBYHLUUX pPErfnamMeHToB
Kakgow cTpaHe.

YyBCTBMTENBHOCTL  AaTymka BO34YLLUHOMO noTtoka  JOSKHA
COrnacoBbIBaTbCs C KOHKPETHbIM CnydYaeM MPUMEHEHUS CUCTEMbI.
Hanpumep, onuHHas cuctema TpybonpoBoaoB TpebyeT HM3KOoro nopora
cpabaTtbiBaHUS AaTyvka BO3OyLUHOro noTtoka. [Mopor cpabatbiBaHus u,
TeM cambIM, YyBCTBUTENbHOCTb OaTyMka BO3AYLIHOTO MOTOKa MOXeT
perynupoBaTbCs criegyowmm obpasom.

YpoBeHb | 1l n v
Mopor cpabatbiBaHus HU3KUIA cpegHuin BbICOKWI OYeHb BbICOKUMN
HyBCTBMTENBHOCTD O4YeHb BbiCOKasi| BbICOKast cpeaHss HK3Kast

PeKOMeHD,yeTCﬂ yCTaHaBIMBaTb MaKCcnmMarsribHO BO3MOXHYHO
YYBCTBUTEJIbHOCTL B NMpeagenax AgonyctuMoro guana3oHa.

OvHamMuyeckun KOHTPONb BO3AYLIHOIO MOTOKa [JaeT BO3MOXHOCTb
pacno3HaBaTb Kak pa3pbIB B KOHLe TpybonpoBoaa, Tak U MOMEHTanbHoe
3acopeHue oTaernbHbiX BO34yx03abopHbIX OTBEPCTUN (Hanpumep, npu
cabotaxe cuctembl TpybonpoBogoB). Tak kak 3TOT AUHAMUYECKUN
KOHTPOIb BKNIOYAETCs TOMbKO B Cny4ae ypoBHs |, TO 3aecb Heobxoaumo
cobnogate TpeboBaHWSI MyHKTOB, MPMBEAEHHbIX B HWXKeCneayLem
pasgene «OrpaHn4eHnst ypoBHs |1».

Oata: 11/13
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OrpaHunyeHus ypoBHa |  KoHTponb BO3AyLIHOrO MOTOKA MOXHO YCTaHaBnMBaTb Ha ypoBeHb |
TONbKO B Cryyasx, koraa

e [lpoekTupoBaHMe BbLIMOSIHEHO C YYETOM MpaBWUil  KOHTPOSS
otgenbHoro oteBepctua (cm. [nasy 4.3.1 ‘“lMpoektupoBaHue
TPYOHOW CUCTEMBI C KOHTPONEM OTAEMNbHbBIX OTBEPCTMN®),

e [JlaTuMk noTOKa BO3Ayxa HacTpoeH C Y4€ToM artmocdepHoro
Aasnexns (cm. Masy 7.1.2 “Hactponka ¢ y4éTom atmocdepHOro
AasneHns“) u

e B cuncrteme He wMoryT npoucxogutb 6Gomnblne  konebaHus
BO34YLLUHOIO MOTOKa.

Mepenapn pnaBneHui Boonb Bo3gyxosabopHol TpyGbl Bcerga OOMKHO ObiTb OOMHAKOBOE
[AaBrieHne Bo3ayxa.

Ecnn acnupaunoHHbin npubop n TpybHas cuctemMa HaxoAasTcs B
30HaxX C pasfAMYHbIM BO34YLWHBLIM AaBfeHWeM, TO Heobxoaumo
npegycmartpuBatb 06paTHbIV 0TBOA BO3adyxa n3
TITANUS® B 30Hy Tpy6HOW cuctemsbl (cM. naBy 2.3.5 "O6paTHbIN OTB

YKA3AHUE .
of Bo3gyxa").

4-8 fata: 1113




TITANUS PRO-SENS® Inet

MpoekTnposaHue

41.4

YKA3AHUE

OnpepeneHne YyBCTBUTENbLHOCTHU

B cooTtBeTcTBMM ¢ EN 54-20, cTeneHb 4yBCTBUMTENbHOCTU acnMpaLnoHHON
CUCTEMbI OENUTCHA Ha OTAenbHble Knaccbl. Knaccbl YyBCTBUTENBHOCTU
OMUCLIBAKOT OTAENbHbIE CUTyauuK, B KOTOPbIX CUCTEMA MOXET ObITb
ucrionb3oBaHa. B cootBetctBMM ¢ maBon 4.2, Ond  KaXgoun
Knaccmdukaumm MOXHO OrnpenenuTb OONYCTUMbIA TUM MPOEKTUPYEMON
CUCTEMBI.

ACI'IVIpaLJ,VIOHHaﬂ cuctema C BbICOKOW CTeneHbto YyBCTBUTEJIbHOCTUN B

cootBetctBMM C¢ EN 54-20 Takke oTBevaeTr TpeboBaHMAM,
npeabsBnsiemMbiM K 6onee HU3KUM Knaccam.
Knacc Onucaxue MpumeHeHne
A CBepX4yBCTBUTENMbHbIN Camoe paHHee
acnupaLunoHHbIN n3BeLaTernb obHapyxeHune
AcnvpaumroHHbIV n3BeLLaTenb
B BbICOKOM YyBCTBUTENBHOCTH PariHee obrapyxeHue
c AcnvpaumoHHbIV VI3B?UJ,3T8J‘II: CranpapTHoe
CTaHOapTHOM
obHapyxeHue
YyBCTBUTENbHOCTU

CteneHb HYYBCTBUTEJIbHOCTU Krlacca A, B umim C aCI'II/IpaLI,VIOHHOI7I
CUCTEMbI MOXET ObITb OOCTUrHyTa C NoBObIM NMELLIMMCS B HANM4nm
OETEKTOPHbIM mMoaynem, B 3aBNCNMOCTU oT Konn4yecrtBsa
aCrnMpaunoHHbIX OTBepCTVII7I.

B Tabnuue ykasaHbl BO3MOXHblE BapuaHTbl YPOBHEN YyBCTBUTENLHOCTH
TITANUS®:

Tpebyemasi YyBCTBUTENLHOCTDL (ANA
Tpesoru) TITANUS®

[leTeKTOpHbLIN MoAynb
Tun DM-TT-50-L

[eTeKTOpHbIA MoAY b
Tun DM-TT-10-L

[leTeKTOpHbLIN MoAyNb
T1un DM-TT-01-L

He npumeHnmo

0,8 %/m

0,12 %/m

He npumeHumo

0,4 %/m (cTaHgapTHO)

0, 06 %/m (cTaHAapTHO)

1 %/m

0,2 %/m

0,03 %/m

0,5 %/m (cTaHAapTHO)

0,1% %/m

0,015 %/m

npoeKTMPOBaHMe ocyLliecTBndeTcqa Ha OCHOBaHUN

noXapHbIX n3BeLlaTenen.

Oata: 11/13
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4.1.5 [paHuUbI NPOEKTUPOBaHUA

B cucteme TITANUS® Heobxogumo Bcerga cobnogaTb creaytolume
npeaernbHble 3HAYeHUs:

e  MuHMManbHas anvHa Tpyobl Mexay 2-Msi BO34yx03abopHbIMU
OTBEPCTUSIMU COCTaBMAET 4 M.

e MakcumanbHasa anvHa Tpybbl Mexay 2-Ms BO34yx03abopHbLIMK
OTBEPCTUSAMU cocTaBnseT 12 m.

e MakcumanbHas obwas anuHa Tpyo - 300m (2x280m ¢ aBymSA
acnvpaumoHHbiMu Tpybonposogamm).

¢ MakcumanbHas nnowagb AeTeKUNM Ha OAHO BO3ayxo3abopHoe
OTBEPCTUE perynupyeTcst MECTHbIMU HOPMaMu 1 NpasunaMm no
NMPOEKTUPOBAHMIO YCTAaHOBOK aBTOMATUYECKON NOXaPHOW
curHanusauum.

e Bo3moxHO Makcumym 32 Bo34yx03abopHbIX OTBEPCTUS Ha
KaXXabl AeTEeKTOPHbIN MoayIb.

MakcumanbHasa nnowagb KOHTpPOIIA aCI'II/IpaLJ,VIOHHOVI cucTembl, obuias
annHa pr60npOBop,a, a TaKkKe Kolmn4ecrtBo OTBepCTMVI Ha Kaxayto
CUCTEMY pEerynmpyrTtcaA MeCTHbIMKM HOpMaMu W npaBuiamMun Mo
NMPOEKTUPOBAHUIO YCTAHOBOK aBTOMaTU4eCKom I'IO)KGpHOVI curHanumsauunn.
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MpoekTnposaHue

4.2

4.21

4211

YKA3AHUE

CtaHgapTHOe NpoeKTMpoBaHue

O6wue 3ameyaHusa

YTtobbl OCYLLECTBUTE MPOEKTMPOBaHWE B COOTBETCTBUM CO CTaHOAPTOM
EN 54-20, HeobxogMmMo umeTb crnegywlwme daHHble: TpeboBaHusa K
YyBCTBUTENBHOCTM CUCTEMbI, KONTMYECTBY BO34YyX03aDOPHbBIX OTBEPCTUN U
HeobOxoaMMbIX akceccyapoB. [lpy npoekTupoBaHuM TpybGONPOBOAHON
cUcTeMbl He0HX0ANMMO PYKOBOACTBOBATLCH 3TUMU AAHHBIMU, YKa3aHUAMU
cnegylowen rnasbl U Tabnuuamm No NPOeKTUPOBaHUIO B [punoxeHusax.

On pegeneHune Heo6XxoaNMbIX aKceccyapoB

Tak Kkak [OMoNHUTENbHble akceccyapbl, Takue Kak (UMbTPbI,
onpeaenéHHbiM 06pa3oM BRUSIIOT Ha AOJIMHY NPOEKTMpyemol TpyGHoW
CMCTEeMbl, OHW [OMKHbI OblTb BblOpaHbl 3abnaroBpeMeHHo. YcTaHoBKa
BMNOCMeAcTBMN puSbTpa TOHKOW OYUCTKU, KaK MPaBUIo, BO3MOXKHA TONbKO
npu UCnonb3oBaHnM Gonee YyBCTBUTENBHOMO AETEKTOPHOIO MOy Uu
npu HanMuuK 3apaHee 3annaHUPOBAHHOIO pe3epBa YyBCTBUTENBHOCTY.

Ecnn wucnonb3yiotca He opobpeHHble komnaHwen Wagner
KOMNOHeHTbI, cooTBeTCcTBME TpeboBaHnsam EN 54-20 HeBO3MOXHO.

Mpy NpoeKkTMpoBaHMM AOMKHbBI YYUTBIBATLCA CReayloLlme akceccyapbi:
e Bo3saylwHble punbTpbl
e YcTpoWncTtBo cbopa koHAeHcaTa
e 3anopHble KnanaHbl
e bnok ussewarens
e YCTpoWCTBa 3aluThbl OT AETOHALMU

e [Jatunkn OXY-SENS® Ha Bo3gyxo3abopHom TpybonpoBoae

3sykonornotutens SD-1 moxeT wucnonb3oBaTbcs 6e3  kakux-nnbo
orpaHuyeHun.
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TITANUS PRO-SENS® /net

4.2.2 BcnomorartesnbHble akceccyapbl

Bo3aywHbie punbTpbI

Tvn MpumeHeHne Mpumepbi
dunbTp rpy6oit ouncTkm ana | Mbinb, HacekoMmble,
LF-AD oTaeneHus yactuy > 15 MkM | BONOKHa, BOMOCKMW, nenen,
nbinbLUa
dunbTp AN oTAeneHns Kak ykasaHo BbilLe, a Takke
LF-AD-1 yactuy > 10 Mkm Kpacsiume nUrmeHTbl 1
Mernkasi nblfb
®unbTp ToHKOM ouncTkm ana | Kak ykasaHo Bbiwwe, a Takke
LF-AD-2 oTaeneHus yactuy > 5 Mkm MerkKas Mbifib B HU3KUX
KOHLIeHTpaumsax
®dunbTP ToHKOM oumncTkm ana | Kak ykasaHo Bbilwe, a Takke
SF-400 oTaeneHus Yyactuy > 1 MKm Merkas Mbiflb B BbICOKNX
KOHLIEHTpaumsax
®unbTp ToHKOM oumncTkm ana | Kak Bblwe, Ho ¢
SF-650 oTaeneHus Yyactuy, > 1 MKkm yBENNYEHHbIM CPOKOM

cnyx6bl punbTpa

YcTponctBo c60opa KoHOeHcaTa

Tun NMpumeHeHue
KA-DN-25 C6op KoHAeHcaTa
3ByKOI‘I0r.I10TMTe.I1b
Tun MpumeHeHne
3ByKonornoTUTenb Ansi NOMELLEHWUN,
SD-1 YyBCTBUTESbHbBIX K LUYMY (HanpuMmep,
ogmc)
3anopHbIN KnanaH
Tun MpumeHeHue
AVK-PV 3anopHbIn KrnanaH Ans O4YMCTKU
BO3[yxonpoBoga
3anopHbIn KrnanaH Ans O4YMCTKU
AVK-PV-F BO3yXOMNpPOBOAA, MPUMEHSIEMbIV B
MOPO3UIbHBIX YCTAHOBKaX

YCTPOMCTBO 3amUThl OT AETOHAL MU

Tun MpumeHeHune

EGIIA 3alwmTa oT AeToHauun AN NOMeELLEHNI C
rpynnoui B3pbisoonacHocTtu Il A

EG IIB3 3alwmTa oT AeToHauun AN NOMeELLEHNI C
rpynnov B3pbiBoonacHoctu |l B 3

EGIIC 3awuTa oT AeToHaUMM ANs NOMELLEHW C
rpynnoui B3pbiBoonacHoctu Il C
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4.2.3 YyBCTBUTENBHOCTb U NPOEKTUPOBaAHUE CUCTEMbI
TpYyO

4.2.3.1 [poeKkTupoBaHue TpybonpoBoaa c TPyOHbLIMU akceccyapamu

Cnegytowun  nepeyeHb Tabnuy Ans NPOEKTUPOBAHU.  CUCTEMbI
TpybonpoBoga MOXHO HaWTW B NPUMOXKEHUU K KaXXOOMY BblGpaHHOMY

akceccyapy.
e [lpoekTupoBaHue 6e3 punbTpa

e [IpoekTupoBaHue ¢ BO3ayLHbIM tounbTpom LF-AD
e [IpoekTupoBaHue ¢ BO3ayLHbIM ounbTpom LF-AD-1
e [IpoekTupoBaHue c Bo3ayLHbIM punbTpom LF-AD-2

e [IpoekTupoBaHue c Bo3gyLHbiM punbTpoM SF-400/SF-650

KoHTponb  MOMEeLleHu MOXeT MpoBOAUTbCA C  Bonblumm
KONMYeCTBOM TOYEK AeTeKUMM, YeM nNpeanmcaHo Hopmamu, C Lenbio
MOBbICUTb 3PIEKTUBHOCTb CUCTEMBI. B Takom criydae Konmm4yecTBo
BO34yX03ab0OpHbIX  OTBEPCTUA  OOMKHO  MOACYMTbIBATbCA B
COOTBETCTBMM C TPeBYyEeMON HyBCTBUTENBHOCTHHO.

YKA3AHUE
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MeToguka B cnepytowem npumepe npoektupoBaHme ByaeT BbINOMHATLCS C Y4ETOM
TpeboBaHu knacca B n 6e3 Bo3gyLLHbIX (OUNBbTPOB, NPU HanMunmM 8-mu
BO34yX03ab0pHbIX OTBEPCTUA M C AOMOSHUTENBbHBIM WCMOSb30BaHNEM
ycTponctBa cbopa koHaeHcata. KpacHbiM BblgeneHbl BO3MOXHbIE
BapuaHTbl MPOEKTUPOBaHWSA C pasnuyHeiMn  dopmamu  Tpyd u
HanpsbkeHMeM BEHTUNSATOpa.

1. Kputepuin

BbiGop cooTBeTCTBYIOLLEN TABNULIbI NPOEKTUPOBaHNSA OCHOBBLIBAETCS Ha UCMOSb-
3yeMoM BO3AyLLIHOM chunbTpe (cM. MnaBy 4.2.2)

Pesynbtar

OnpegeneHa Tabnuua NpoeKTMpoBaHus.

2. Kputepun

BbiGop konmyecTBa acnMpaumnoHHbIX OTBEPCTUI MO Tabnuue NpoeKTMpOBaHMS.
PesynbTat

OnpepgeneH gocTuraeMblii Knacc YyBCTBUTENBLHOCTU MPU BbIGPaHHOM
KONM4yecTBe OTBEPCTUN.

3. Kputepun

OnpepgeneHue 4yBCTBUTENBHOCTU, HEOOX0AMMOW NSt [OCTUXKEHMWS
onpeneneHHoro knacca.

Pesynbtar

OnpegenexHne OETEKTOPHbIX MOAYNen U HACTPOEK UX YYBCTBUTENBHOCTMU.
4. Kputepun

Bbibop apyrux Yacten TpyGHOM cucTembl (Hanpumep, ycTporcTea coopa
KOHAEeHcaTa M 3almTbl OT AeToHauun, cM. [nasy 4.2.2)

PesynbTar

OnpegeneHa Tabnuua NpoekTMpoBaHusi.

5. Kputepun

BbiGop AnvHbI TpyBHOW cucTemsl.

Pesynbtat
OnpepeneHne ToNonorMm n HeobXoAMMOro HanpsXKEHUs1 BEHTUNSITOPA.
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lNpoekTnpoBaHune
ncnonb3oBaTbCad  C

PesynbTtathbl Cnepyowue  mogynm  MOryt  BbIBOPOYHO
COOTBETCTBYIOLLMMN HacTporikamm knacca A unu B:
Moayne 0.015 %/M — ¢ MUHMManbHOW YyBCTBUTENBHOCTLIO 0.12 %/M

°
Moayne 0.1 %/M - ¢ MMHUManNbHOW Y4yBCTBUTENBLHOCTLIO 0.2 %/M

[ ]
Moaynb 0.5 %/m - ¢ yyBcTBUTENBHOCTEIO 0.5 Y%/M, C BO3SMOXHOCTbIO

°
ycTaHoBku vyBcTBUTENsHOCTU 0.33 %/M B KayecTBe npes TpeBoru

BoaMoxHble napameTpbl CUCTEMDbI:

® TpybonpoBop I-o6pasHbliii
- 2 9 B HanpsXeHne BeHTUNATOpa, Makc. obwas anvHa Tpyd 80 m

e Tpybonpoeog U-obpasHbiii
- 6.5 B HanpshkeHne BeHTUNATOpa, Makc. obasa anuHa Tpyd 100 m
- 6.9 B HanpsikeHne BeHTUNATOpa, Makc. obwas anuHa Tpyd 110 m
- 2 9 B HanpshkeHne BeHTUNATOpa, Makc. obwasa anuHa Tpyd 110 m
® Tpy6onposoa M-o6pasHbin
- 6.5 B HanpsikeHne BeHTUNATOpa, Makc. obwasa anuHa Tpyd 100 m
- 6.9 B HanpsbkeHne BeHTUNATOpPA, Makc. obwasa anvHa Tpyd 110 m
- 2 9 B HanpspkeHne BeHTUNATOpPA, Makc. obwasa anvHa Tpyb 160 m
® Tpybonposoa asovHon U-o06pasHbin
- 6.5 B HanpsbkeHne BeHTUNATOpPA, Makc. obwasa anvHa Tpyd 140 m
- 6.9 B HanpsbkeHne BeHTUNATOpPA, Makc. obwasa anvHa Tpyd 140 m
- 29 B HanpspkeHne BeHTUNATOPA, Makc. obwas anuHa Tpyd 160 m
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4.2.4 [OuameTpbl OTBEPCTUMN

OnameTpbl BO3ayx03abopHbIX OTBEPCTUN MOXHO HalWTU B Tabnuue ang
COOTBETCTBYIOLLIEN KOHCTPYKUMK TpybonpoBoaa.

I-obpa3Has

( [oT [T [o] [T [oT C [oT T

Puc. 4.4: I-obpasHasa cucmema

KonuyectBo

Bos.qyxosaﬁoprle oTBepETHil 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
oTBepCcTUA @ oTBepcTUA

B MM

A 70|60|52|46|42(38|36|34|30[30|25|25]|25

B — | 6852|146 |42 (38|36|34(30(30|25|25|25

(¢} — | — | 56|46 |44(40|38|34(32(30|30|30]|25

D — | — | —|50|44({40|38|34(34(30|30|30]|25

E - | — | — | — |44(42|38|36|36|34|30]|30]3.0

F - |- | — | —| —142|38|38|36|34|34|30]3.0

G - |- -] —|—1|—140|38|36|36|34|32]|30

H - |- =|=|—1]—140|38|36|34|32]|30

| - -] —]—138|36|36]|32]3.2

J - ---|-|=-]=-|—|—138|38]|32]32

K - --=-l-|=--]=|=|—1]—138|38|34

L - -1-1--/=-1=|=|—=|—1]—14.0138

M - --1----] === =] —=|—140
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U-o6pas3Hasn

Bo3gyxo3aGopHble
oTBepcTUA

M-o6pa3Has

Bosgyxo3aGopHble
oTBepcTusA

=1 =T I =T D

|

=T D

Puc. 4.5: U-obpa3sHas cucmema

KonuyectBo
oTBEpCTHIA 2 4 6 8 10 12 14 16 18 20
@ oTBepcTUA
B MM
A 52 | 3.6 3.4 3.0 25| 25 2.0 2.0 20| 20
B — 4.4 3.4 3.0 3.0 | 25 2.0 20 | 2.0 2.0
C — — 3.6 3.2 30 | 25 | 25 | 20 | 20 | 20
D — — — 3.4 32| 30| 25 | 25| 20 | 20
E — — — — 3.2 | 3.0 3.0 25 | 25 2.0
F — — — — — 3.4 3.2 3.0 | 25 2.5
G — — — — — — 36 | 34 | 3.0 | 25
H — — — — — — — 36 | 34 | 25
| — — — — — — — — 3.6 3.6
J — — — — — — — — — 3.8
TITANUS®
[TaT [l [eT [aT [ol (; e D
A B C D E G
@ =T = TeT =T = G e D
[TaT [l [eT [aT [ol o D
Puc. 4.6: M-obpa3Hasi cucmema
KonuyectBo
oTBepCcTUi 3 6 9 12 15 18 21
@ oTBEepCcTUA
B MM
A 4.4 3.4 3.0 2.5 2.5 2.0 2.0
B — 3.6 3.0 2.5 2.5 2.5 2.0
(o3 — — 3.2 3.2 2.5 25 2.0
D — — — 3.2 3.0 2.5 2.5
E — — — — 3.2 3.0 2.5
F — — — — — 3.2 3.2
G — — — — — — 3.4
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OBonHan U-ob6pa3Hasn

TITANUS® o] ol rad—
A B F
o] o] ya—(
[o] [a] [T
A F
=] =T ram—

Puc. 4.7: U-o6pasHas deoliHasi cucmema

Bo3gyxo3abopHble KonuyectBo oTBepcTUiA 4 8 12 16 20 24
oTBepcTUus 2 oTBEpPCTUA
B MM
A 4.0 3.0 25 2.0 2.0 2.0
B — 34 3.0 25 2.0 2.0
C — — 3.0 3.0 25 2.0
D — — — 3.2 25 25
E — — — — 3.6 25
F — — — — — 3.6
YeTBepHasa U-obpa3Has
il [aT [oT o] [o] [cTD
*
TITANUS® A B C
D
*
Iq] ] 5] e 11D
! [ [aT [oT o] [o] [oTT
*
*
T[] [=T [=1 [=] 1T
@) L
2|
[T [=T [=1] [=] [=TT
*
*
[ [aT IR =T = 1D
EE) TaT =T =T =T =11
*
*
[aT [oT o] [o] [cTD
Puc. 4.8: U-o6pasHasi yemeepHasi cucmema
Bo3ayxo3abopHble KonuyecTtBo oTBEpcTUIA 8 16 24 32
oTBepcTuA @ oTBepCTUA
B MM
A 3.2 25 2.0 2.0
B — 3.0 25 2.0
Cc — — 3.0 2.0
D — — — 25
YBennyeHHoe oTBepCcTUe 25* 3.0* 3.0*

* PacctosiHne ot YBENUYEHHOro OoTBEepCTNA OO0 nocnegHero BO3,ElyX03860pHOFO oTBEPCTUA
BbIGMpaeTCH NPOn3BOJILHO.
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4.3

4.3.1

4311

OpgHoTpybOHas cuctema
TITANUS®

[ByxTpyOHasa cuctema
TITANUS® 2

MpeaenbHble 3HaYeHUA

4-20

OcoOble criyyau npoekTMpoBaHuUs

MpoekTupoBaHue CUCTEMbI C KOHTPOSIEM OOHOro
oTBepcTnsA

Cregayowme gaHHble He0BXoAMMO MCMoNb30BaThk NMPU MPOEKTUPOBAHUN
CMUCTEMbl C  KOHTPOSieM OOHOTO WM  3adaHHOro  KONM4yecTBa
BO3[yX03a00pHbIX OTBEPCTUIA.

O6Lwme NpuHLUMMLI NpoekTMpoBaHMA AaHbl B [Nase 4.2. OgHako cnepyet
yunTblBaTb [aHHble 34eCb napameTpbl MpeferibHbIX 3Ha4YeHun U
anameTpoB oOTBepcTuin. [ononHuTenbHble akceccyapbl (BO3OYLUHbIE
dunbTpbl, ycTponcTBa cbopa koHAeHcaTa M T.4.) MOryT MOBNUSATL Ha
MaKCUMarnbHYy0 ANNHY TPYOHOW CUCTEMBI.

l-o6pasHasn
TITANUS® d
((“ [T I3 ToT ol ol ol ¢ o] I3
ol A B C D F | J
[ Tol [oT [oT [oT [o] [oT }‘ [oT [T D
A B C D F | J
[ Tol [oT [oT [o] [o] [oT [oT [eT D
TITANUS®

Puc. 4.9: I-obpasHas cucmema

MuH. paccTosiiue TITANUS® — 1. oTBepcTre 4m

Makc. pacctosiHne TITANUS® — 1. otBepcTue 20m

Makc. pacctosHme «1 oTBepcTue - nocrneaHee OTBEPCTUEN:

- MPY ManoM HanpsbkeHun BeHTunsATopa 6.5 B — 6.9 B 40 m
- Npy GonbLUIOM HanpskeHUW BeHTUNsTopa 9 B — 12 B 60 M
Makc. obliaa gnvHa TpybonpoBOoAOB Ha OAHY CMCTEMY

- NPV Manom HanpsXeHun BeHTunsATopa 6.5 B — 6.9 B 60 m
- Npy GonbLUIOM HanpskeHUW BeHTUNsTopa 9 B — 12 B 80 m
MuWH. paccTosiHue Mexay 2 oTBepCTUAMMN 4m
Makc. paccTtosiHue mexagy 2 0TBepCTUAMM 12m

Makc. KonnMyecTBo OTBEPCTUiA (N) Ha cucTemy TpyGonpo-
BOAOB

10 wt
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KonuuectBo
Bo3ayxo3abopHbie oTBepCTM 2 3 4 5 6 7 8 9 10
oTBepcCcTus @ omeepcmusi € MM
A 6,0 | 50 | 42 | 38 | 32 | 30 | 25 | 25 | 2,0
B 68 | 52 | 44 | 38 | 32 | 30 | 25 [ 25 | 20
C — 52 | 46 | 40 | 36 | 3,0 | 30 [ 25 | 25
D — — 46 | 40 | 36 | 34 | 30 | 3,0 | 25
E — — — 44 | 40 | 34 | 34 | 30 | 30
F — — — — 40 | 38 | 34 | 34 | 30
G — — — — — 38 | 38 | 34 | 34
H — — — — — — 38 | 38 | 34
| — — — — — — — 38 | 3,6
J — — — — — — — — 3,6
Moporu cpabatbiBaHusa gns l-o6pa3Hon cucrtembl
Moporu cpabatbiBaHuA  [Yucro omeepcmuti 2 3 4 5 6 7 8 9 10
1 3acopeHHoOe /] 1//] /] I I — | 8 — —
omeepcmue
2 3acOpeHHBIX o° (o] m | m I I 1 — —
omeepcmus
3 3acopeHHbIX (o] (o] (o] (o] mn ]} /] I 1
omeepcmusi
4 3acopeHHbIX o o (o] o (o] o 1//] /] )
omeepcmus
5 3acopeHHbIX o o (o] o (o] o o o n
lomeepcmuli
... 06Hapyxueaemcsi / 06Hapyxuearomcsi Npu yCMaHO8Ke YyPOBHS X

Mpumep Ecnu TpebyeTcs oGHapyxmBaTb 3acopeHne 3-x 13 B 06LLEN CIOXHOCTU 7
BO34yx03ab0pHbIX OTBEPCTUI, TO NepeknioyaTenb AN yCTaHOBKU
KOHTPOMSs BO3AYLUHOro NOTOKa HEOOX0AMMO YCTaHOBUTb Ha ypoBeHb Il

YpOBHU MOHUTOPUHIa Bo3gyxa | u Il gormkHbl ObITb yCTaHOBMNEHbI B
nbom criyyae npy NpoekTMpoBaHmm B cooTBeTcTBUM ¢ EN 54-20.

YKA3AHUE

8 — HEeBO3MOXHO

9 O He paumoHansHo
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4.3.1.2 U-obpa3Has cuctema

OpgHoTpyOHasa cuctema
TITANUS®
ITeT =31 =] IeT o] eI D
A B C D E G
TITANUS®
©
ITeT o] o] ToT ToT ) [eT D
[ToT IoT ToT ToT ToT (‘( [T D
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Puc. 4.10: U-obpasHasi cucmema
MpepenbHble 3Ha4YeHUsA MuHumansHoe pacctosiHne «TITANUS® — TpoiHMK» 4m
MakcmmanbsHoe pacctosHne «TITANUSe — TporiHuk» 20m
MakcrumanbHas AnvHa oTBETBINEHUS:
- NPV Manom HanpskeHun BeHTunsaTopa 6.5B —6.9 B 40 m
- npy GonblUOM HanpskeHUn BeHTUNsATopa 9 B — 12 B 50 m
MakcmumanbHas obwas anvHa Tpybonposoaa Ha ogHy CUCTEMY:
- MPY ManoM HanpsbkeHun BeHTunsATopa 6.5 B — 6.9 B 100 m
- npy 6onbLUOM HanpskeHun BeHTUnNATopa 9 B — 12 B 120 m
MuH. paccTosiHue mexay 2 OTBEPCTUAMM 4wm
Makc. paccTosiHme Mexay 2 OTBEPCTUAMM 12 ™
Makc. Konn4ecTBO OTBEPCTUI (N) Ha cucTemy TpybonpoBoaoB 14 wr
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TITANUS PRO-SENS®/net MpoekTnposaHue

Yucsio omeepcmuli Ha
BOSAyx03360prle odHy cucmemy 2 4 6 8 10 12 14
oTBepcTus mpy6onpoeodos

@ omeepcmusi 8 MM

A 52 3,6 34 32 2,5 2,5 2,0
B — 4,0 34 32 3,0 2,5 2,0
(o — — 3,6 3,4 3,0 2,5 2,5
D — — — 3,4 32 3,0 2,5
E — — — — 3,2 3,0 3,0
F — — — — — 32 30
G — — — — — — 32

Moporu cpabatbiBaHusa ans U-o6pa3Hon cucTeMbl

Ha kaxayto cucremy Yucno omeepcmuli 2 4 6 8 10 12 14

1 3acopeHHoOe 1//] /] I _10 — — —

omeepcmue

2 3acOpeHHBIX o'l m n 1 — — —

lomeepcmusi

3 3acopeHHbIX (o] (o] 1//] /] I — —

lomeepcmusi

4 3acopeHHbIX (o] (o] (o] //] /] 1 —

lomeepcmusi

5 3acopeHHbIX (o] (o] (o] (o] //] /] 1

lomeepcmuli

6 3aCOpeHHbIX (o] (o] (o] (o] (o] 1//] /]

lomeepcmuli

7 3aCOpeHHbIX (o] (o] (o] (o] o o //]

lomeepcmull

... 06Hapy)xueaemcsi / o6Hapyxuearomcsi npu ycmaHoeKe yPO8Hs X

Mpumep Ecnu TpebyeTcs o6HapyxuBaTh 3acopeHue 3-x 13 B obLuen cnoxHoctun 10
BCacCbIBaKOLWMUX OTBEPCTUI, TO NepeknoyaTenb ANA YCTaHOBKU KOHTPOIS
BO3YLUHOIO NOTOKA HEOOXOAMMO YCTAaHOBUTL Ha YPOBEH |.

YpoBHU MOHUTOpPUHIra Bo3ayxa | u Il 4omkHbI 6bITh YCTaHOBMEHLI B
nboM cryyae npu NpoekTnpoBaHumn B cooTBeTcTBum ¢ EN 54-20.

YKA3AHUE

10 _ HeBO3MOXHO

™ O He pauvoHanbHO
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MpoeKkTMpoBaHWe TITANUS PRO-SENS® /net

4.3.1.3 M-oGpa3Has cuctema

OpHoTpybHas cuctema

TITANUS® TITANUS® ood
I A\ \Be\ \é\ IS\ D
o TaT 5] TeT 5D

OByxTpybHas cucrtema l%

® ] E3] =D
TITANUS®2 A B C D
o] To] [oT I D
To] el IoT [o] T
~ TITANUS®
e To] [oT [T D
IsT o1 o] o1 T
N]% o] o] o] =]
Puc. 4.11: M-obpa3Hasi cucmema
I'Ipe,qeanHe 3HaJvYeHus MuHumanbHoe pacctosiHue « TITANUSe — TpoHuK» 4m
MakcumanbHoe pacctosiHue «TITANUSe — TpoiHuk» 20m
MakcrmanbHas AnnHa OTBETBNEHNS:
- NPV ManoMm HanpsKeHun BeHTunsTopa 6.5B - 6.9 B 30m
- npy 6onbLUOM HanpskeHnn BeHTUnATopa 9 B — 12 B 40 m
MakcumanbHas obLas gnuHa TpybonpoBoaa Ha OfHY CUCTEMY:
- NPV Manom HanpsXeHun BeHTunsaTopa 6.5 B — 6.9 B 110 ™
- Npy GonbLUIOM HanpskeHUn BeHTUNsTopa 9 B — 12 B 140 m
MuWH. paccTosiHue Mexay 2 OTBepCTUAMU 4m
Makc. paccTosiHue mexay 2 0TBepCTUAMU 12m
Makc. KonnyecTBo OTBEpCTUI (N) Ha cucTemy TpybonpoBoaoB 12 wr.
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Yucno oTBepcTMi Ha
Bo3aayxo3abopHbie omHy cUCTeMy 3 6 o 12
oTBepcTUsA Tpy6onpoBoaoB
@ OTBEPCTUSA B MM
A 4,4 3.4 3,0 2,5
B — 3,6 3,0 2,5
C — — 3,2 3,2
D — — — 3,2

Moporu cpabaTbiBaHMAa gna M-o6pasHon cuctemsbl

Ha kaxayto cuctemy  |Yucro omeepcmuti 3 6 9 12
1 3acopeHHoe omeepcmue I//] ] — _12
2 3acopeHHbIX omeepcmus o!3 n — —
3 3acopeHHbIX omeepcmusi (o] 1//) I —
4 3acopeHHbIX omeepcmust (o] o /] )
5 3acopeHHbIX omeepcmul (o] o o /]
6 3acopeHHbIx omeepcmull (o] (o] (o] 1//)
7 3acopeHHbIX omeepcmul (o] o (o] o
... 06Hapyueaemcsi / o6Hapyuearomcsi Npu ycmaHo8Ke ypOo8HS X

Mpumep Ecnu TpebyeTcsa obHapyxuBaTb 3acopeHme 3-x 13 B 00Len crnoxHoctun 9
BO34yX03ab0OpHbIX OTBEpPCTUA, TO Mepekn4yatenb AN YCTaHOBKU
KOHTPOIS BO34YLLUHOrO NOTOKa HE0H6XOAMMO YCTAHOBUTbL Ha YPOBEHD |.

YpoBHU MOHUTOPUMHIra Bo3ayxa | u Il 4ormkHbI BbITb YCTaHOBMNEHBI B
nbom cryvae npy NpoeKkTupoBaHum B cooTBeTcTBUM ¢ EN 54-20.

YKA3AHUE

2 HeBO3MOXHO

13 O He pauoHanbHO

Oata: 11/13




lNpoekTnpoBaHune

TITANUS PRO-SENS® /net

4.3.1.4 [BonHan U-ob6pa3Has cucrema

OpgHoTpybHas cuctema
TITANUS®

AByxTpy6Has cuctema
TITANUS® 2

MpepenbHble 3HaYeHUA

4-26

Puc. 4.12: [leotiHass U-obpa3sHasi cucmema

MuHumanbHoe pacctosiHue «cuctema TITANUSe— 4wm
nocnegHUA TPOMHNK»
MakcumanbHoe paccTosiHue «cuctema TITANUSe— 20 m
nocnegHu TPOMHMK»
MakcrmanbHas AnmMHa OTBETBNEHUS:
- NPV Manom HanpsKeHun BeHTunsaTopa 6.5 B — 6.9 B 20 m
- Npy GonblUOM HanpskeHUn BeHTUNsATopa 9 B — 12 B 30 m
MakcumanbHas obuiaa anvHa TpybonpoBoaa Ha OfHY
cuctemy:
- NpY ManoM HanpsbkeHun BeHTunsaTopa 6.5 B — 6.9 B 100 m
- Npu 6onbLLIOM HaNpPshkeHnn BeHTUnsTopa 9 B — 12 B 140 m
MuH. paccTosiHue mexay 2 OTBEPCTUAMM 4m
Makc. paccTosiHme Mexay 2 OTBEPCTUAMM 12m
Makc. Konu4ecTBo OTBEpPCTUI (N) Ha cuctemy 12 wr
[Tpybonposoaos ’

Hata: 11/13

e ————




TITANUS PRO-SENS® Inet MpoekTMpoBaHue

Bo3aayxo3abopHbie Yuncno oTBepCTMii Ha OAHY CMCTEMY 4 8 12
oTBepcTua Tpy6onpoeoaos
© OTBEPCTUA B MM
A 4,0 3,0 2,5
B — 3,4 3,0
c — — 3,0

Moporu cpabatbiBaHusa gns aBoHon U-o6pa3Hoi cuctemMsbl

Ha kaxpyto cucrtemy Yucno oteepcTHii 4 8 12
| — _14

1 3acopeHHoe oTBepcTUe

2 3aCOpPEeHHbIX OTBepCcTUA

15
3 3acopeHHbIX oTBepCcTUs 0 L I
O 1 Il
4 3aCOpeHHbIX OTBEepPCTUs
o O o i
5 3acopeHHbIX 0OTBEpCTUN
O o} 1

6 3acopeHHbIX 0OTBEpPCTUN

OBHapy)KVIBaeTCﬂ / OGHapy)KVIBaIOTCH npu yCTaHOBKe YPOBHA X

Mpumep Ecnu TpebyeTcs o6HapyxunBaTb 3acopeHue 4-x 13 B o6LLel CNoXHocTn 12
BO3QyX03ab0OpHbIX OTBEpPCTUA, TO Mepeknyatenb AN  YCTaHOBKU
KOHTPOIS BO3A4YLLUHOIO NOTOKa HE06X04MMO YCTaHOBUTbL Ha YpoBeHb |l.

YpoBHN MOHUTOPUMHIa Bo3ayxa | u Il AomkHbl BbITb yCTaHOBNEHLI B
nobomM criyyae npv NpoekTnpoBaHun B cooTBeTcTBum ¢ EN 54-20.

YKA3AHUE

4 HeBO3MOXHO

5 O He pauoHanbHO
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lNpoekTnpoBaHune

TITANUS PRO-SENS® Inet

4.3.2

4.3.21

OpHoTpybGHasa cucrtema
TITANUS®

AByxTpy6Has cuctema

TITANUS® 2

I'Ipe.qeanble 3Ha4vYeHunsA

Bosgyxo3aGopHble
oTBepcTus

Bo3nyxo3abopHble
oTBepcTUsA

4-28

YnpoueHHoe npoekTupoBaHue cUCTeMbl TpyO

YnpoLleHHOe NPOEKTUPOBaHNE HaxoOuT CBOE NMPUMEHEHUe npu 3awmTte
obopynoBaHusa 1 NOMeLLeHUn ¢ ManbiMy pasmepamu. [penmyLecTsom
Takoro MpOEKTMPOBaHUS SBMASETCA €AWHbIA AMaMeTp BCacCbIBaOLLMX
OTBEPCTUN.

O6Lwme NpuHLUMMLI NpoekTMpoBaHMA AaHbl B [Nase 4.2. OgHako cnepyet
yunTbiBaTb AaHHble 34eCb napaMeTpbl MpedenbHbIX 3HAYEHUA K
AvameTpoB oOTBepcTui. [onofnHuTenbHble akceccyapbl (BO3AyLUHbIE
unbTpbl, yCTponcTBa cbopa KoHAeHcaTa W T.4.) MOryT MOBMUSATb Ha
MaKCUMarnbHY0 ANNHY TPYOHOW CUCTEMBI.

lI-o6pa3Has cuctema

TITANUS®

@It IeT Tel

Io] 1 I Tal o] IeT [sTD
11 :

TITANUS®

Puc. 4.13: I-o6pa3Hasi cucmema, Harnpumep, 0ns 3aujumsl 06opydosaHusi

MuHumanbHoe paccTtosiHue «cuctema TITANUSe— 1-oe oM
OTBEpCTUE»

MakcumanbHoe paccTosiHue «cuctema TITANUSe— 1-oe 20 m
oTBEpCTUEN

MakcumanbHoe paccTosiHue «1-0oe OTBepCTUe — nocrnegHee 20 m
oTBEpCTUEN

MakcumanbHas obwas anvHa Tpy6onposoaa @ 25 mm 40m
Makc. kKonnyecTBo OTBEpCTU (N) Ha cuctemy TpybonpoBoaoB 18 wryk
MuHMManbHOe paccTosiHMe Mexay OTBEPCTUAMM 0.1m
MakcrmanbHoe paccTosiHue Mexay OTBeEpCTUAMU 4m
UYucno orBepcTui 2 3 4 5 6 7 8 9 10

@ BCex OTBEPCTUIA B MM 6,0 5,0 4.4 4,0 3,6 3,4 3,2 3,0 3,0

Yucno otBepcTUi 1 12 13 14 15 16 17 18

@ BCex OTBEPCTUI B MM 3,0 3,0 2,5 2,5 2,5 2,5 2,5 2,5

Hata: 11/13
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TITANUS PRO-SENS® Inet

MpoekTnposaHue

OpgHoTpybOHas cuctema

OByxTpy6Has cuctema

4.3.2.2 U-obpas3Has cuctema

TITANUS®

o] [T o] [&TD

TITANUS® 2

et roT TaT(

TITANUS®

Puc. 4.14: U-obpasHasi cucmema, Hanpumep, Ors 3awumsi 06opydosaHusi

MuHMManbHOe paccTosiHMe «cuctema

MpepenbHble 3Ha4YeHUA TITANUS®— Tpoiitiior 2m
MakcumarnbHoe paccTosiHue «cuctema 20 m
TITANUS®— TpoiHMK»
MakcumanbHas onmHa OTBETBIIEHUSA 20m
MakcumanbHas obuasi AnvHa
60 m
Tpy6onposoga & 25 mm
Makc. KonM4ecTBo OTBEPCTUI (N) HA
18 wryk
cuctemy Tpy6onpoBoaoB
MuHUManbHOe paccTosiHUE MeXay 01m
loTBEpPCTUAMMU )
MakcumarnbHoe paccTosiHue Mexay 4w
loTBEpCTUAMU
Yucno
Bo3ayxo3abopHbie —— 2 4 6 8 10 12 14 16 18
oTBepcTUA
@ Bcex oTBepcTuii B Mm| 6,0 4,4 3,6 3.2 3,0 3,0 2,5 2,5 2,5

Oata: 11/13




TITANUS PRO-SENS® Inet

lNpoekTnpoBaHune
4.3.2.3 M-o6pa3Has cuctema

OpgHoTpyOHasa cuctema
TITANUS®
TITANUS® M
%0 [aT [a] [eT o] eT D
AByxTpy6Has cuctema
TITANUS® 2 q
; TITANUS®

A

Puc. 4.15: M-obpasHasi cucmema, Hanpumep, Onsi 3awumsi 06opydosaHusi

MuHMManbHOE paccTosiHMe «cuctema
MpeAentHble 3HaUeHUs ITITANUSe— nocnegHuint TPONHUK» 2m
MakcumanbHoe paccTosiHue «cucTema 20 m
ITITANUSe— TPONHMK»
MakcumanbHas onvHa oTBeTBIEHUS 20 m
MakcrmanbHas obwas aonuHa
80 m
[TpybonpoBoaa
Makc. KonnyecTBo OTBEpPCTUI (N) Ha
18 wryk
cuctemy TpybonpoBoaoB
MuHMManbHOe paccTosiHue Mexay 2 01m
oTBEPCTUAMM )
MakcrmanbHoe paccTosiHue mexay 2 4w
oTBEpPCTUAMU
Bosp,yxosaﬁopl-lble Yucno orBepcTumn 3 6 9 12 15 18
oTBepCTUA @ BCEX OTBEPCTUI B MM 5,0 3,6 3,0 3,0 2,5 2,5

Hata: 11/13
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TITANUS PRO-SENS® /net MpoekTMpoBaHue

4.3.2.4 [BonHan U-ob6pa3Has cucrema

OpgHoTpyOHasa cucrtema
TITANUS®

OByxTpy6Has cuctema
TITANUS® 2

Puc. 4.16: [eoliHas U-obpa3Has cucmema, Harpumep, 0515 3auumsl 06opydosaHusi

MuHMManbHOe paccTosHMe «cuctema
MNMpepenbHble 3HaYeHUNA TITANUSG— Tpoiiiitk» 2Mm
MakcumarnbHoe paccTosiHue «cucTema 20 m
TITANUSe— TpOrHUK»
MakcumanbHas anvHa oTBeTBEHUS 20m
MakcumanbHas obuasi onvHa
100 m
Tpyb6onpoBoaa @ 25 mm
Makc. Konu4ecTBo OTBEPCTUIA (n) Ha
20 wryk
cuctemy TpybonpoBoaoB
MuHUManbHOE paccTosiHUE MeXay 01m
loTBEpPCTUAMMU ’
MakcvmanbHoe paccTosiHue Mexay awm
oTBEpPCTUAMU
Bo3Ayx03a6opHble Yucno oTBepcTUil Ha OAHY CUCTEMY 4 8 12 16 20
Tpy6onpoBoaoB
oTBepCcTuUA
@ BCEX OTBEPCTUIA B MM 4,0 3,4 3,0 2,5 2,0

Oata: 11/13




MpoekT1poBaHue TITANUS PRO-SENS® Inet

4.3.3 [poekTupoBaHue CUCTEMbI C ANMNHHbIMMU
MarucTpanbHbIMU TPyb6amum

[MpoekTnpoBaHue ANMHHBIX MarncTpanbHbIX NMHUA MOXET BbIMOMHATLCA
TONbKO C Ucnosnb3oBaHneM Tpyd gnameTpom 32 mm mnum 40 mm.

| Mpy NpoeKT1poBaHMM PYKOBOACTBYNTECH AECTBYOLMMI HopMamu! |

YKA3AHUE

MaructpaneHas nuHWs pacnonaraeTca B TpybonpoBOoHOM cucTeEMEe
MeXay acnmpaLMoHHbIM NPUBOPOM N KOHEYHbIM TporHUKOM (U 1 aBoriHas
U-obpasHasa cuctema) n/vnm nepebiM Bo3gyxo3abopHbiv otBepctuem (I-
obpasHas cucrtema).

O6wasa AnvHa NpoekTUpyeMoro TpybonpoBoJa paccunTbiBaeTcs U3 AnH
ncnonb3yemblx Tpy6, Ucxoas U3 crieayrLero:

* 1M Tpybbl AMameTpom 32 MM COOTBETCTBYET 2M TpyObl AnamMeTpoMm

25 mm.

* 1 mTpybbl AnameTpom 40 mm cooTBeTCTBYET 3M TPYOLI AUAMETPOM
25 mm.

F E D C B A A B C D E F

2l
V|

o]

A
\ 4

MpoekTnposaHve Tpy6 @ 25 mm
cornacHo rnase 4.2.3

mMarncrtpanb

TITANUS®

Puc. 4.17: Mpumep npoekmuposaHus cucmembl ¢ OAUHHbIMU MA2UCMpPanbHeiMu mpybamu

I'IpM NPOEKTUPOBaAHNN aCﬂVIpaLJ,MOHHOVI CuctemMbl ONA MHOIoApYyCHbIX
CKnagoB MOXHO UCNOJNb30BaTb MarncrtparibHyH pr6y C oTBOAAMM TPY6
MeHbLlero anameTpa.

A

[oD

[o]

TITANUS®

MpoekTupoBaHue Tzogﬁ 3 25 mm

cornacHo rnase 4.2.

Puc. 4.18: lNpumep cneyuanbHO20 NPoeKkmuposaHusi 0111 MHO2051PYCHbIX CKI1adoe

4-32 fata: 1113
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TITANUS PRO-SENS® /net MpoekTMpoBaHue

4.3.4 TlpoekTupoBaHue C yBeSIM4EHHbLIMU OTBEPCTUAMMU

YBenuuyeHHoe oTBepcTUe VHorga ymeHblUleHe BpeMeHU TpaHCNOPTUPOBKY BO3ayXa B cucteme
Tpy6 MoXeT GbITb HEO6XOAMMO B LIENAX COOTBETCTBMSA CreumanbHbIM
TpebosaHuaM. [Ina 3TON Lenn MOXHO NPOEKTUPOBaThL
[AOMNONHNTENbHOE OTBEPCTME B KOHLIE OTBETBIEHMS TPYObl, UTO
YBENWYUT CKOPOCTb NepeHoca Bo3ayxa.

B 3aBucumocTu oT TpeboBaHMiA KO BPEMEHW TPAHCMOPTUPOBKN MOXET
noTpeboBaTbCsa YBENUUNTL BABOE ANAMETP AAHHOTO OTBEPCTUS B
Tpy6e. [insi pac4eToB BpEMEHMW TPAHCMOPTUPOBKU AOIKHbI ObITh
MCNONb30BaHbl TOSbKO T€ CNocobbl, KOTOpble 0A0BpPEHbI KOMMAHMEN
WAGNER.

YBennyexve OTBepCTMVI TakXe MOXeT NpmMBeCcTn K yMEeHbLLUEeHNO
YYBCTBUTEJIbHOCTU Bo3p,yxo3a60pr|x OTBepCTMVI 3a CHYeT NpUToKa
OO0NOJNTHUTENBbHOro Bo3ayxa. 310 YMeHbLUEeHne OOJNKHO ObITb
KOMNEeHCnpoBaHoO cneayrwmnm 06pa30M:

B nepBylo ouepeab NpMMeHsieTcs

Moaxoa K peleHunto
AxoAa K p ans

MoBbIWweHne YyBCTBUTENBHOCTU

[AETEKTOPHOrO MOAYnS Onsa Y>Xe YCTaHOBJIEHHbIX CUCTEM

COKpaLLl,eHVIe ymcna BO3,ElyX03360prIX

) M1 NPOEKTUPYEMbIX CUCTEM
oTBEPCTUN Ansinp Py

MNepBbIN BapuaHT:
MoBbiweHne YyBCTBUTENbLHOCTHU
CHmxeHVe YyBCTBUTENbHOCTM BO34YX03ab0pPHbIX OTBEPCTUN MOXET BbIThb
KOMMEHCUPOBAHO  YBENIMYEHWEM  YyBCTBUTENBHOCTW  OETEKTOPHbIX
mMoaynen.
Mpun aTOM cnegyeT onpeaenutb, byaeT MM MeHbLUE UNn paBeH guameTp
AOMONHNUTENBHOIO OTBEPCTUS:
- [OvameTpy KOHEYHOro BO3AYX03abOPHOIO OTBEpPCTUS BETBU
Tpybonposoaa (Tabnuua A1)
- [BoviHOMy guameTpy KOHEYHOro BO34yx03abopHOro OTBEepCTUSA
BeTBM Tpybonposoaa (Tabnuua A2)

AcnupaunoHHble oTBepCTUsA
®opma | 1 213|456 |7 |8]9 (10|11 |12|13 |14 |15 |16 | 18|20 |21 | 24 | 32

I 0.50 0.66 0.75 0.80 0.83 0.85 0.87 0.88 0.90 0.90 0.91 0.92 0.92

U 0.50 0.66 0.75 0.80 0.83 0.85 0.87 0.88 0.90 0.90

M 0.50 0.66 0.75 0.80 0.83 0.85 0.87

2-U 0.50 066 075 0.80 083 085
4-U 0.50 066 075 0.80

Tabnuya A1: ®akmopbl N08bIWEHUST YyscmaumesabHocmu (Quamemp OOMoIHUMEeIbHO20 omeepcmusi
coomeemcmayem Ouamempy rocnedHe2o 8030yxo3abopHO20 omeepcmusi)
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MpoekT1poBaHue TITANUS PRO-SENS® /net

AcnupaunoHHble oTBepCTUA
®Popma | 1 2 3| 4 5|6 7 8 9 (10|11 |12 |13 |14 | 15|16 | 18 | 20 | 21 | 24 | 32

I 0.33 0.50 0.60 0.66 0.71 0.75 0.77 0.80 0.81 0.83 0.84 0.85 0.86

U 0.33 0.50 0.60 0.66 0.71 0.75 0.77 0.80 0.81 0.83

M 0.33 0.50 0.60 0.66 0.71 0.75 0.77

2-U 033 050 060 066 o7 075

4-U 033 050 0.60 066

Tabnuya A2: @akmopsbl Mo8bIWeHUs YyscmaumernsHocmu (duamemp AonoIHUMeibHO20 omeepcmusi
coomeemcmeayem ydgoeHHoMmy duamempy nocriedHe2o 8030yxo03abopHO20 omeepcmusi)
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BTopon BapuaHT:
CokpalleHue Yyncna acnupalMoHHbIX OTBEPCTUN
YMeHbLUEHNE YPOBHSA YyBCTBUTEMNBbHOCTU BO34YX03abOOPHbLIX OTBEPCTUA MOXET
ObITb KOMMEHCMPOBAHO 3a CYET COKPALLEHUS UX Yyncna.
Mpun aTom cnefyeT onpeaenuTs, 6yaeT N MeHbLUe Ny paBeH AnameTp
OOMNOMNHUTENBHOIO OTBEPCTUSA:
- [OunameTpy KOHEYHOro Bo3yxo3abopHOro oTBepcTus BeTBM Tpybonposoaa
(Tabnuua B1)
- [BonHoMy AnameTpy KOHEYHOro BO34yxo3abopHOro oTBepCTUS BETBU
Tpybonposoga (Tabnuua B2)

AcnupaunoHHble oTBepCTUA
®Popma | 1 2|1 3|4|5|6|7]|8|9|10|11|12 13|14 |15 |16 |18 |20 |21 | 24 | 32
[ 1 213|4|5|6]|7|8 9 |10 | 11 ] 12
U 2 4 6 8 10 12 14 |1 16 | 18
M 3 6 9 12 15 18
2-U 4 8 12 16 20
4-U 8 16 | 24

Tabnuuya B1: CokpaweHue yucna acnupayuoHHbIx omeepcmuli (Ouamemp OOnomHUMeIbHO20 omeepcmusi
coomeemcmeyem duamempy rnocredHe2o 8030yx03abopHO20 omeepcmusi)

AcnupauunoHHble oTBepCcTUs
®opma | 1 2|1 3|4 |5 |6 |7 |89 |10|11|12 13|14 |15 |16 |18 |20 |21 | 24 | 32
[ 1 213 |4|5|6]|7|8 9 |10 | 11 ] 12
U 2 2 4 6 8 10 12 |1 14 | 16
M 3 3 6 9 12 15
2-U 4 4 8 12 16
4-U 8 8 | 16

Tabnuya B2: CokpaweHue yucna acnupayuoHHbIx omeepcmuli (Quamemp AoMonHUMETbHOZ0 omeepcmusi
coomeemcmayem y08oeHHOMy duamempy rnocredHe2o 8030yx03abopHO20 omeepcmusi)
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MpoekTnposaHme TITANUS PRO-SENS® /net
4.3.5 [lpoekTupoBaHue cucTemMbl Al YCIIOBUN C
CUJNbHbIMU BO3AYLWHbLIMU NOTOKaMu
KoHTponb

B BO3A4yxoBogax

Bo3gyxo3abop

MecTo MOHTaxa
TpybHOM cuctemsbl

4-36

YCTaHOBKM AN KOHOMUMOHMPOBaHMS BO3dyxa noapasgensloTcs Ha
HW3KOCKOPOCTHbIE N BbICOKOCKOPOCTHbIE (CM. Tabnuuy Hwxke). OaHHble,
npuBedeHHble B 3TOW MaBe, OTHOCATCS TOSNbKO K HU3KOCKOPOCTHbIM
ycTaHoBkaMm. [N  BbICOKOCKOPOCTHBLIX  YCT@HOBOK  OTCYTCTBYeT
OOCTaTOYHOE  KONMYECTBO  OMbITHbIX  AaHHbIX. [loatomy  ans
BO3yXOBOAOB YCTAHOBOK KOHAMLIMOHMPOBaHMNS BO3dyXa CO CKOPOCTAMM
BO3AylWHOro notoka 6onee 10 m/c HeobxoaMMO NPoOBECTU AbIMOBbIE
UCMbITAHUA W ONPemenuTb ANst HUX ONTUManbHYl XapakTepUCTUKY
cpabatbiBaHus.

HuskockopocTHble BbICOKOCKOpPOCTHbIE
YCTaHOBKMU YCTaHOBKM
CKOpOCTb BO3YLLHOIO
P Ay Makcumym 10 m/c > 10 m/c
noToka
MonepeyHoe ceveHve
BonbLuoe Manoe
KaHana
Mepenan faBnexns BOonb
HanpasneHns BO3yLIHOIo Manbin BornbLion
noToka

PacnpepeneHne ckopocTeil BO3AYLWIHOTO MOTOKa B BO3OyXoBode
BbIMMSAAUT Creayowmm o6pasom:

Bosagyxosoa
| ’
BosgyLwHbIi noTok
cnabee no kpasm

Bo3ayuiHbIi noTok
curnbHee B LieHTpe

Puc. 4.19: PacripedeneHue ckopocmell 8 KTUuMamu4ecKoMm kaHaine ¢ v1 > v2 > v3 > v4

Ons  OOCTWXeHWsT onTUMarnbHbIX pe3ynbTaToB OOHapyxeHust aObiMa
cuctema TpybonpoBoAOB AOSMKHA pacnonaratbes B 30He oT v1 go v3.

B kauecTBe MecTa MOHTaXa cUcTeMbl TPYGONPOBOAOB AOHKEH
BbIGMPAaTLCH KaHan BbITAXKHOMO BO3AyXa, PACMONOXEHHbIN Kak MOXHO
Janblue oT Wymornylmuteneil, AedieKTopos Bo3ayxa U nepern6os
Bo3ayxoBoaa. OpUeHTUPOBOYHOE 3HaYeHMe ANs AoNyCTMMOro
paccToAHUS 0 TakuX «NPenaTCTBUIA»: He MeHee 3 HaMEHbLLIMX
AMaMeTpoB kaHana.
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MpoekTnposaHue

[na  KOHTPOMS  OCHOBHOrO  BO3AYLIHOMO MNOTOKa HAaCTOSATENbHO
pekoMeHAyeTcs  MOHTMpoBaTb  TpyObl  acMMPaLMOHHONW  CUCTEMbI
HenocpeaCcTBEHHO 3a AedfiekTopaMy BO3Ayxa, LUYMOrNYLWUTENAMA UK
nosopoTtamu (cMm. puc. 4.19/20).

no KpaviHeln Mepe, 3 HauMeHbLUNX AuamMeTpa BO3AyxoBoaa

>
>

30Ha OCHOBHOIo
noToka

= —_

cuctema Tpyb Ans CTaHOapTHOE MeCTo
MCKIMIOYUTENbHbBIX CUTyaLnin yCTaHoBKM
(koraa HeBO3MOXHO

obecneynTb OTCTYN B 3
HaVMeHbLUMX AuameTpa)

Puc. 4.20: PacnipedeneHue nomoka e kaHarne 6e3 0eghriekmopos

nemndepbl oTBepcTnsa BO3/yXOBOA,
pd

acnupauunoHHasn ﬁ{
Tpy6a \

[ o o ° o ¢« o « o o)

30Ha OCHOBHOIO NOTOKa

Puc. 4.21: lLlymoanywumernu 8 8030yxo8o0e

lMpn MOHTaxe Tpyd acnupauMoHHOM CUCTEMbl B BO34yXOBOAaXx
HeobxoamMmo cobnogaTte cregyoLlee:

e Tak kak npu6op TITANUS® u cuctema Bo3ayxo3abopHbIX
TpyO HaxoAsiTCA B pasnuyHbIX 30HaX AaBreHusl, TO Heobxoaumo
npegycmartpuBaTbh Bo3BpaT 06paTHOro Bo3ayxa (CM. crefyoLlyto
CTpaHuuy).

e Mecta BBOZa TPYO B BO34YXOBOA OOJDKHbI ObITb repMETUYHO
YNITOTHEHBI.

e CoeauHeHns B TOM YacTu cMCTEMbI TpyD, KOTOpas HaxoauTcs 3a
npegenamu kaHana, A4OKHbI ObITb FePMETUYHO NMPOKMNEEHbI.
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Bo/a,qyxciqu; ApanTep Ans BosgyxoBoAa
TITANUS® j /

\( T
| 2
| 12D X
‘3 __Bospgyxo3abop I
| Y 2
| [ a
‘ Bosspart Bo3ayxa o
; g
' =
U 3
/
Bug cnepeam
Bosayxosoa
/

[MoTok BO3gyxa v,

T — — V;

ApanTtep Ans BO3QyXoBoAa v,

\
— E ﬁ V1
Bug cBepxy

Puc. 4.22: Bozspam obpamHoeo 8030yxa

BosBpaTt o6paTHOro

BO3AyXxa BosBpat obpaTHOro Bo3ayxa AOMMKEH NPOM3BOAUTLCH Ha PacCTOSHUN He
MeHee yem 2 M OT MecTa Bo3ayxo3abopa. OTKpbITbIN KOHEeL, BO3BpPaTHOMN
TpyObl AOMKEH ObITb CKOLLEH Nop, yriom 45 ° (cMoTpuTe puc. 4.22).

KNMaTUYeCKnin KaHan
y v,
BO34YyLUHbIXN NOTOK
I:> I:> |:> v3
BCacCblBaHue B
30HE V, vz
j vy
|:"> |:“>
Apantep ons BO34yxoBoga
BCacCblBaHue B
30HE V;,
MUH. 200 MM

Puc. 4.23: CmeweHHoe pacrnonoxeHue mpybbl 8o3gpama 8030yxa

Ecnun paccTtosiHme 2 M He MoxeT BbiTb BblAepXKaHo, TO TPyObl AOIKHbI
pacrnonaratbCsi CO CMeLleHMEM OTHOCUTENbHO Apyr Apyra. Takum
obpasom, 3aeck JocTUraeTcs nepenag AaBreHus Mexay NpUTOYHbIM U
BbITSDKHBIM BO34YyXOM, TaKk Kak TpyObl HaxogsdTCs B pasHbIX 30HaX
CKOpPOCTEV BO3AYLLHOMO NoToKa.
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3Ha4yeHuns Ansg paccToAHMIN Mexay Bo31yx03abopHbLIMI OTBEPCTUAMU U 10
CTeHKV BO3QyXoBoAa NpuBeaeHbl B HKecneayoLlen Tabnuue.

PaccTosinus mMexany MonepeyHoe ceyeHue Monepe4yHoe ceyeHne
OTBEpPCTUAMU <0,5m2 > 0,5 m?
PaccTtosiHue ot
BO3ﬂyXO?aGOprIX ot 100 go 200 mm o1 200 go 300 mm
OTBEPCTUI OO0 CTEHKU
BO3JyxoBoAa
PaccTosHne mexay
BO3yx03ab0pHbIMK 100 Mm 150 mm
OTBEPCTUAMU

Pasmep Bo3ayxo3aGopHbIX OTBEPCTUM

[dvnameTp BcacbiBaloLWMX OTBEPCTUIN PacCUUTLIBAETCS N3 UX KONUYECTBA.
TouHoe 3HayeHve guameTpa MOXHO B3ATb 13 rnasbl 4.3.2 «YnpoLeHHoe
nNpoeKkTMpoBaHne TpybonpoBO4OBY.

B koHue TpybonpoBoga ycTaHaBnMBaeTCs KOHUeBas 3arnywka 6es
oTBEpCTUS.

PacnonoxeHue BcacbiBalowme O0OTBEpCTUS  OOMMKHbI  pacnonaratbCsi  HaBCTpevy
BO3YLUHOMY MOTOKY.

I'IpM NMPOEKTUPOBAHUN HYXHO Y4UTbIBaATb, YTO NPU MOHTa)Xe CUCTEMbI
acnmpaunoHHbIX pr6 AocTtyn K KiunMaTu4eCKMM KaHanam 4acto
OorpaHn4yeH n 0ObIYHO BO3MOXEH TOJBbKO C OBYX CTOPOH.

Mpumep Ha HuxenpuBeaeHHOM pUCYyHKe NoKasaHbl ABa NpuMepa NPoeKTUPOBaHNSA
CUCTEM acnupaLuMoHHbIX TPY6 B BO3AyX0BOAaX.

100 100

12b

a

-
€ r

CeueHvie BozayxoBoga: nnowaab A < 0,5 m2

1/2b
b

a

-
-

Y

CeyeHue Bo3gyxoBoda: nnowaab A > 0,5 m?

Puc. 4.24: KaHanbi ¢ ManbiM U 601bWUM MONepeyHbIM CeHeHUeM
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TITANUS PRO-SENS® Inet

4.4

PacueT TOKa

3awmTa nomeLleHun

3awmTa o6opyanoBaHus

4-40

Tok 3apsga

YKA3AHUE

AneKTpoCcHabxeHue

Mpn pacyeTte napameTpoB cucTembl aneKkTpocHabxeHus
paccMmaTpuBaloTCs ABa COCTOSIHUSA CUCTEMbI NOXAPHOW CUrHanusauuu:
COCTOSIHME TOTOBHOCTU M COCTOSIHME, B KOTOPOE MepexoauTt ata cuctema
B cnydae cpabaTtbiBaHuss curHanmsauumn. B cootBeTcTBUM €
TpeboBaHusimn cTtaHgapta DIN VDE 0833, 4yactb 1, B COCTOSIHUM
rOTOBHOCTM YCTaHOBKa 3/1EKTPOCHabXeHNst JOImkHa BblpabaTbiBaTb TOK
MOKOSI acnMpauMOHHOW cucTeMbl M obecneymBaTb 3apsgKy aBapUMHbIX
aKKyMynsATOpOB.

B cnyyae cpabatbiBaHusa curHanusaumu 6yayT cnpaBeanumBbl cregytoLime
dopmynbi:

B cnyyae cpabGatbiBaHWs curHanusauuMm TOK paccHUTbIBAETCs Mo
cnegyowen dopmyne:

Igex, Raum — IAZarm ' nmax. Bereich + IRuhe (n - nmax Bereich) < INetzteil, max.

1

ges, Einrichtung

= IAlarm : \/; + IRuhe (n - \/Z) S INetzteil, max.

Tok 3apsiaKkM akkyMynsiTOPOB paccunTbiBaeTCs No crieaytowei hopmyne:

enn

0.8-K,,
IAuﬂude = T

ges, Raum/ Einrichtung = IRuhe n+ IAuﬂade < INetzteil, max.

lges = 06WUL MOK 8CeX MOOKITHOHYEHHbIX acrupayuoHHbIX cucmem 8 [A]
Inetzteil, max. = MaKC. MOK numaHusi cemegozo 3apsi0Ho20 ycmpoulcmea 8 [A]

n = obwjee Konu4ecmaso 8cex acrnupayuoHHbIX cucmem, MNOOKITIOYEHHbIX K 610Ky
numanusi

Nmax Bereich = 0OUIEE KOTUYECMBO 8CEX acnupayUoOHHbIX CUCMEM 8 30He HaUbOoIbWEe20
3HepaonompebneHus

lalarm = MOK acrniupayuoHHoU cucmembi 8 [A] 8 criyqyae cpabambigaHusi agaputiHoU
cueHanusayuu

IrRune = MOK 10OKOS acrupayuoHHoU cucmemsl 8 [A]
Knenn = HOMUHarsIbHasi eMKOCMb akKyMynsmopoe 8 [Ad]

laufiade = 3apPAOHBIU MOK aKKyMynsmopos (6 mevyeHue 24 4, 3apsidka 0o 80 %
HOMUHarnbHou emkocmu) 6 [A]

[Ona pacyeta napameTpoB 6noka MUTaHMS NPUMEHSIeTCA o6LNiA
pacyeTHbIN TOK (lges) € HAMGOMNbLWMM 3HaYEHVEM!

3HauyeHne Toka, notpebnsemoro cuctemon TITANUS®
GepyTcs 13 rnaebl 3, « TeXHUYECKME OaHHbIEY.
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MpoekTnposaHue

PacuyeT kabens

MakcumanbHas anvHa kabensi paccunTbiBaeTCA U3 JONYCTUMOro NageHus
HanpskeHMss Ha nposogdax. JTO AOMNYCTMMOE MafeHVe HanpshKeHus
npegcraenser coboi pasHOCTb Mexay npedenbHo  AONyCTUMbIM
HanpshkeHMem paspsga aBapuiHbIX akkymynsaTopoB (21,5 B) U HWKHUM
npeaenom paboyero HanpsXXeHns acnMpaumMOHHbIX CUCTEM.

y-AU -A
1,2

ges

Lmax =

Lmax = MakcumarsnbHas 0nuHa nposodos 8 [M]

A = nonepey4Hoe ceyeHue Xusbl rnposooda & [Mm?]

lges = 06WUT Mok nompebrieHus acrnupayuoHHbIX cucmem 8 [A]
y = yOenbHas npogodumocmsb: Cu=57m/Qmm?

AU = makc. nadeHue HanpsKkeHUsi Ha rposode

Onsa obecneyeHust Heobxoammon repMeTU4yHOCTH Kopnyca
acnvpaumnoHHoro npubopa ans kabens Heobxoanmo BbIGpaTb CanbHUK
COOTBETCTBYIOLLErO AnameTpa.

e M 25- canbHuk: & o1 9 0o 14 Mm

e M 20- canbHuk: & ot 8 oo 12mMm

PacueT eMKOCTU aKKyMynsiTOpoB

HomuHanbHasi eMKOCTb aBapVII7IHbIX aKKyMynATOpOB pacCcyUTbiBaeTCA Mo
cnepyrowen opmyne:

nenn

Koo = U e -1+ 1, -0,57) 1,25

Khenn = HOMUHarbHas eMKOCMb agapUliHbIX akKymMynsmopos 6 [Au]
t = mpebyemoe spems pabomsi 8 [4]

Bxogsawmin B 3T0 ypaBHeHUe koadpduumneHt 1,25 AomkeH yuuTbiBaTbCA
TONMbKO MpKY 3HAYEHUSX BPEMEHN t, He npeBbIlwatoLWmx 24 yaca.
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TITANUS PRO-SENS® Inet MoHTax

5 MoHTax TITANUS®

5.1 O6wwme nonoxeHus

MpuUMeHsITCA HOPMbI, WHCTPYKUMW W yKa3aHus MNpuBEAEeHHble B
rnase 4.1.

Mpn MOHTa)xxe ObIMOBOro acnupauMoHHOIO M3BellaTens
TITANUS® HeobxoanMo yunTbiBaThb CrieaytoLlee:

1. Cnepyet usberatb ftobbIX M3MeHeHW cucTembl. Ecrniv nameHeHus
HensBeXxHbl, TO HE06X0AMMO NPOVHAOPMIUPOBATL U MOMYYUTb
NMUCbMEHHOE paspeLLeHne OT SKCMNyaTUpyoLLel opraHMsauum,
MPOM3BOAUTENS U/MNK NOCTaBLUMKA CUCTEMbI.

2. Jlobble nameHeHus B anekTpuyeckon cetn (230 B/400 B) n
BHELLIHUX CUCTEMAX NUTaHWS JOIMKHbI OCYLLECTBNSATLCA
3aKa34yMKoM.

9710 BKIIOYAET B cebs, HanpuMep:

o [logkntovyeHne K UICTOYHMKAM NUTaHUS

e JlioOble NogkMnoYeHns K CTOPOHHUM cucteMam (Hanpumep,
K CTaHUMM NoXapHoW curHanusauunm)

¢ [lpoBegeHve meponpusaTuin, TpebyoLwmxcsa npu
HeoBbXx0AMMOCTU B COOTBETCTBUM HOPM MO rpo3o3aLumuTe 1
3aLumTe OT Neperpysok.
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MoHTax

5.2 BckpbiTHe ALIMOBOro acnMpauyuoHHOro
nssewarensa TITANUS®

MnaTta nHamkaumm
(c3agm)

OcHoBHas
nnara

MoHTaxHas nnaTta

Puc. 5.1: Bekpbimue 0bIM08020 acnupayuoHHoz2o ussewamens TITANUS®

KoMMOHEeHTbI Ha rmaBHOW MnaTe A0MKHbI OblTh 3aLlMLLEHbI OT
NMOBPEXAEHWUIA, BbI3BAHHbIX CTATUYECKUM SNIEKTPUYECTBOM.

BHUMAHUE
Ana Toro, 4tobbl oTKpbITE TITANUS® BhINONHNUTE

cnegyrowme waru (cm. Puc. 5.1):
Mpy NOMOLLM OTBEPTKN OCTOPOXHO PasbnokupyiTe dmkcaTopbl

1.
KPbILLWKKX KOopnyca, pacnoJyioXXeHHble B HWKHeN 4actun. 3aTem,
OQHOBPEMEHHbIM HaXatnem Ha (bVIKCaTOPbI, aKKypaTHO

NOOHUMUTE KPbILLKY.
OTcoeamHuTe Kabenb NnaTtbl MHAMKALMM OT OCHOBHOW NniaThl.

Tenepb CHUMUTE KPbILLKY.

Hata: 11/13
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MoHTax

5.3 Hactpowmku

5.3.1

5.3.1.1

HeTeKkTopHbIN MoAayIb

[leTeKkTopHbIN MOAyIb

CTITMMOUOmW>

Puc. 5.2: CmardapmHbie Hacmpoliku demekmopHozo modyns TITANUS®

HacTtpowka 4yyBCTBUTENbLHOCTU cpabaTbiBaHUA

HacTpauBaeTcs Ha DIP

YyBCTBUTENBLHOCTb cpabaTtbiBaHUs
nepekntoyatene S1 (1, 2) getektopHoro moayns TITANUS® (cm. Puc.
5.2). B cneaywowen Tabnuue oTobpaxeHa 4YyBCTBUTENBHOCTb
cpabaTbiBaHus (curHan Tpesoru) TITANUS®:
[ eTeKTOpHbIN HeTtekTopHbii | [eTekTOopHbIA | Mepekniovatens | MepekniovyaTtens
moaynb Moaynb Moaynb S1 S1
DM-TT-50 L DM-TT-10 L DM-TT-01 L KoHTakT 1 KoHTakT 2
0,8 %/m 0,12 %/m on on
0,4 %/m 0,06 %/m
off on
(CtaHpgapTHO) (CtaHpgapTHO)
1 %/m 0,2 %/m 0,03 %/m on off
0,59
el 0.1 %/ 0,015 %/m off off
(CtangapTHO)
[fata: 1113 5-3
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5.3.1.2

PEKOMEHOALNA

5.3.1.3

3apgepka TpeBoru

Mpu nomowwm DIP nepekntodatens S1 (3, 4) MOXHO HacTpanBaTb BpeMs
3agepXkn TpeBoru. o ymonyaHuio BpeMsi 3a4epXku TPeBOrM COCTaB-
nset 10 cek. Ecnn ypoBeHb 3agbiMneHns BO BpeMsi paboThbl MOBbILLIAECS
00 rnopora TPeBOrn, Ha4MHaeTCcs OTCYET BPEMEHU 3adepXKu. TOnbko Mo

NCTe4YeHnt BpeMeHun
nepegaeTca curHarn.

3a0epXKKu
Takum

npu
obpasom,

npogormkatoLLencs
npu

TpeBore
KpaTKOBPEMEHHOM

BO3AEeNCTBMU (Hanpumep, Mbiflb) MOXHO M36exaTb JIOKHON TPeBOru.

3agepxka TpeBoru

Mepekntoyatenb S1
KoHTakT 3

Mepekntoyatenb S1
KoHTakT 4

0 cekyHn off off

10 cexyHa (CtaHgapTHO) on off

30 cekyHa off on

60 cekyHq on on

BpeMFI 3aEePXKKN TpeBOrmn MOXHO YCTaHOBUTb Ha 0 CeKyH TOJIbKO
ana TeCTMnpoBaHNA CUCTEMbBI.

Mopor HeucnpaBHOCTU BO3AYLUHOrO NOTOKA

YcTtaHoBUTE MOpOr HEWCNPaBHOCTU BO3AYyWHOro notoka 4epes DIP
nepekntovatens S1 (5, 6) Ha aeTektopHoM Moayne TITANUS®
(cm. Puc. 5.2).

Cten
eHb

Mopor
cpabaTbiBaHUs

Mepekntoyatenb S1
KoHTakT 5

Mepekntoyatenb S1
KoHTakT 6

| HU3KNUIN on off

1l CpegHuii (CtaHgapTHO) off on

1] BbICOKMIN off off

\ OYeHb BbICOKUN on on

Beibepute nopor
«[lMpoekTnpoBaHune».

HeuncnpaBHOCTU cornacHo

pasgeny 4
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5.3.1.4

5.3.1.5

5.3.1.6

3agepkka HeMCnNPaBHOCTM BO3AYLIHOro NOTOKa

YcTraHoBUTe 3a4epXKKy HEMCNPaBHOCTM ANd nNnepeaayun CoOOTBETCTBYOLLErO
curHana yepes DIP nepekntodatene S1 (7, 8) Ha geTekTopHOM Mogyrne
TITANUS® (cm. Puc. 5.2).

YcTaHoBKa BpeMeHUu MNepekntoyaTtensb S1 MepekntoyaTtensb S1
3a4epXKKu KoHTakT 7 KoHTtakT 8

0,5 MUHYTBI off on

2 MuHyTbl (CTanaapTHO) on off

15 MuHyT on on

60 Minuten off off

Mo YMOJI4aHWUIO 3aepXKa BpeMeHn nepegayvm curHana o HencripaBHOCTU
coctaenser 2 MUHYTbI. B 30Hax ¢ NOBTOPAKLWMMUNCA NO BpeEMEHU
HencnpaBHOCTAMU (Hanpwmep, konebaHust cxaToro BO3ﬂ,yX8) OOJDKHa
ObITb BbICTaBreHa 3agepXka B COOTBETCTBUM C NMPOAOJTKXUTESIbHOCTbIO
HeVICI'IpaBHOCTeVI.

MHgukaTop HeMcnpaBHOCTU

UHgnkatop n pene pns obwux HeMCnpaBHOCTEW (HEUCNpPaBHOCTU
BO3AYLUHOIO MNOTOKa W AETEKTOPHOro MOoAyns) MoryT ObiTb yCTaHOBMNEHbI
no BbIbopy ¢ dukcaumen (ctaHgapTHO) unun 6e3 dukcaunn. HacTtporika
ocywecTensetcsa Ha DIP nepekntoyatene S1 koHTakT 9 OETEKTOPHOro
moaynsa TITANUS® (cm. Puc. 5.2).

MNepeknioyaTtens S1

CoobLeHns o HeMcnpaBHOCTAX

KoHTakT 9

dukcmpoBaTh (CTaHAaPTHO)

on

He dwmkecupoBatb

off

LOGIC - SENS

MHTennekTyanbHasi obpaboTka curHanos LOGIC-SENS aktuBupyeTcs u
peaktmsupyetcsa npu nomowm DIP nepekniovatens S1 koHTakTt 10. MNpwn
BKMOYEHHO  oBbpaboTke  cuUrHanoB  ObIMOBOM  aCnMpaLMOHHbIN
u3selLaTenb pacnosHaeT napameTpbl HEMCNPaBHOCTEN N Taknm obpasom
MOXET NPeAoTBPaTUTL JNIOXKHYH TPEBOTY.

LOGIC - SENS MNepekniovarens S1
KoHTtakT 10

Wcnonb3yeTcs (CTaHAapTHO) on

He ncnonbayetca off
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5.3.1.7 HacTtponka HanpsikeHUA BeHTunsitopa
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Puc. 5.3: HacTpoika HanpspkeHnst BEHTUNATOpPa Ha OCHOBHOM nnarte

Mo ymon4yaHuio 3Ha4YeHne HanpsbKeHUs BEHTUNATopa coctaendet 6,9 B.
B 30Hax NOBbLILLEHHOrO PUCKa, HAMNPsHKEHNE BEHTUNSATOPA MOXET ObITb
ycTaHoBreHo ¢ 6,9 B 0o 9 B cHaTnem nepemblykn BR3. 5710 nossongaet
YBENMMYUTb CKOPOCTb BO3OYLUHOMO NOTOKa B CMCTEME TPYD 1 TEM cambim
obecneuntb BbicTpoe 0GHapyxeHune npu 6onblMX AnvHax TpyoHoN

Pa3BOAKN.

MepesanycTuTe MHMLMAaNM3aLmio BO3AYLIHOIO NoToKa nocne
W3MEHEHUSI HaNpPshKEHUs] BEHTUNATOPA. YCTaHaBnMBaTb Unu
CHYMaTb nepemMbliky BR3 MOXXHO TONBKO Mpy BbIKMIOYEHOM

BHUMAHUE YCTPOWUCTBE.

5-6 fata: 1113
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5.3.1.8 [oaknio4vyeHne BeHTUNATOpPA

MoakntoyeHe BEHTUNSATOPA K UCTOMHUKY MUTAHUA OCYLLLECTBASIETCA
yepes knemmy X7 (FAN) Ha ocHoBHoii nnate TITANUS®,

* [logcoeamHuTe KpacHbI COeAMHUTENbHbIV NPOBOA BEHTUNATOPA K
knemme X7 / 3axum 1(+)

* [logcoeanHuTe YEpHBI CoeaMHUTENbBHBIA MPOBOA BEHTUAATOPA K
knemme X7 / 3axum 2(-)

| Mpu nocraske TITANUS® BeHTunsTop nogknioyaeTcs Ha 3aBoge

YKA3AHUE

fata: 1113 5-7
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5.3.1.9 PerynupoBaHue HanpsXKeHUs1 BeHTUNATOpPa Ha
TITANUS®-SL

O PEP| P 0
xi [@]o)o] X2

00 0 [ ]

v @

BR1 BR2

00000 =2 o8
000 =85 B
0000 g% oo
c‘n =

O

Puc. 5.4: [NepekntodyeHue HanpsiKeHUss BeHMUIsimopa U KineMmHoU KOrmoOKu
seHmunsmopa Ha FC-2 unu FC-3 Ha nname uenu ynpasreHusi BeHMusamopa

Mo ymonuaHuMiO HanpsbkeHune BeHTuMnsTopa coctaenser 6,9 B.
HanpspkeHne MoxeT OblITb  OTperynupoBaHO B COOTBETCTBUM C
NPOEKTMPOBAHNEM, MYTEM 3aMblKaHWUS WU pas3MblKaHusa nepembldkn BR
1 n/unu BR 2.

VMcnonb3oBaHbl cnegyowme CUMBOSbI, KOTOpble 0603HaYatoT:
X = KOHTaKTbl 3aMKHYThbI
O = KOHTaKTbl Pa30MKHYThI

HacTponku no ymonyaHmio oTMeYeHbl cepbiM LIBETOM.

YcTaHoBKa HanpsikeHuA

Homep KoHTakTa

Homep koHTakTa

BeHTUNATOpa FC-2 BR1, 1+2 BR2, 1+2
6,5B o} X
6,9 B (cTaHgapTHO) X O
9B o} o}

YcraHoBKa HanpsXxeHusa

Homep koHTakTa BR1,

Homep koHTakTa BR2,

BeHTUNATOpa FC-3 1+2 1+2
10B o} X

11 B (cTaHAapTHO) X O
12B o} o}

Hata: 11/13
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| Mepembiuka BR3 Ha ocHOBHOWM nnate Bceraa gormkeHa ObiTb cHATA.

BHUMAHUE

HeobxoaMmo 3aHOBO NPOBECTU MHMLMANN3aLMI0 BO3AYLLUHOMO NOTOKA, eCrv
Bbl UI3MeHUnM HanpsbkeHne BEHTUNSTopa. YcTaHaBnmBaTb UNu yaansaTthb
nepembldkn BR1 1 BR 2 MOXHO TOMBKO MpW BbIKMIOYEHHOM YCTPOWCTBE.

BHUMAHUE

Oata: 11/13
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5.3.1.10 NoaknioueHune BeHTunsTopa TITANUS®-SL

MoaknoyeHne nnatbl Lenu ynpasneHns BEHTUNSTOPOM OCYLLECTBISIeTCA
yepes knemmy X7 (FAN) Ha ocHOBHOW nnate (cMoTpwu puc. 5.3).

¢ [lopcoeanHuTte KOHTaAKT 1 Knemmbl X7 Ha OCHOBHOM NnaTthl K
KOHTaKTy 2 (+) knemMbl X2 Ha nnaTe uenu ynpasfeHus BEeHTU-
ndaropa.

* [logcoeanHnTe KOHTAKT 2 KNemmbl X7 Ha OCHOBHOW nnarte K
KOHTakTy 1 (-) knemmbl X2 Ha nnarte uenu ynpasrneHns BEHTU-
ndaropa.

* [logcoeamHuTe KOPUYHEBLIN NPOBOA BEHTMNSATOPA K knemme X1/
KOHTaKTy 1 nnaTtbl Lenu ynpasneHus BEHTUnaTopa.

* [logcoeamHuTe XENTbIN NPOBOA BEHTUNATOPA K kKnemme X1 /
KOHTaKTy 2 nnatbl Lenn ynpaenieHnst BEHTURATopa.

* [logcoeanHuTe NypnypHbIA NPOBOA BEHTUNATOPA K knemme X1/
KOHTaKTy 3 nnatbl Lenu ynpaesneHns BeHTUnaTopa.

[pn noctaBke TITANUS® BEHTUNATOP MOAKIOYAETCA Ha 3aBofe.

YKA3AHUE

5-10 fata: 1113
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MoHTax

5.4

YKA3AHUE

Cwuna ToKa NMHumn

OKOHeyHoe
conpoTuBrieHue

YcTaHOBKa nnartbl copoca

Mnata c6poca MoXeT GblTb ONuMoHanbLHo ycTaHosneHa B TITANUS®.
Ecnu Heckonbko TITANUS®ycTaHoBnEHbI B 0AHY IMHUIO AeTeKLMY,

TO nnata cbpoca B NUHUM OETEKUMM YCTAHaBNUBAETCHA B MOCMEeAHUN
TITANUS®. Cxema anekTpuyeckoro mnoAknoyYeHuss nnaTbl cbpoca
npencraBneHa Ha pUcyHke B pasgene 5.6.3.

MnaTta cbpoca MOXET NPUMEHSTLCS TOMLKO MPU YCNOBUK, YTO cuna
TOKa JIMHMM OeTeKuMM HaxoanTcsa B nHtepsane ot 5 MA go 50 mMA n
€CnM B KOHLUE JMHUMM [OEeTEeKUuMM YCTAHOBSIEHO OKOHEYHOe
COMPOTUBIIEHME.

Cwvna Toka nuHum |y BelumncnaeTca no popmyne:

=%
Ry
ade R. = okoHeyHoe corpomusrieHue 6 2
U, = Hranpsxerue e B
Iz = Cuna moka s [A]

¢vopmynb| pac4yeTa OKOHEYHOro ConpoTuUBIIEHNA U CUIbl TOKa JTMHUN
OeTeKuMn y4nTbiBaloT naearnbHoe COCTOAHNUEe CUrHana.

Ecnu npn paccyeTHOM OKOHEYHOM COMPOTUBIIEHWUN HE MPOUCXOANT
NOATBEPXXAEHNS CUrHanoB, TO 3HaYeHNe OKOHEYHOrO COMPOTMBIEHNS
HeobX0AMMO YMeHbLWNTb NpubnuantensHo Ha 20%.

Mpn yctaHoBke mnnaTbl cbpoca OKOHEYHOe COMPOTMBMEHWE NUHUK
JeTeKkuMm nepecunTbiBaeTCcAa W ycTaHaBnuMBaeTcs B nnaty cbpoca
(knemma X1). 3HaYeHME OKOHEYHOro conpoTuBeHns Rgg pacunTbiBaeTcs
no cpopmyne:

(U, -2,7v)
I

Rir =

R

20e  Rer = OkoHeuyHoe cornpomusrieHue Ha rniame cbpoca 8 2
U, = HanpsxeHue 8 B
Ir = Cuna moka e [A]

Hata: 11/13
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MnaTa c6poca
Tmn E548

Puc. 5.5: YemaHoeka nnamel c6poca e TITANUS®

YcrtaHoBka B TITANUS®

Ons Toro, 4to6bl ycTaHoBMTL Nnaty cépoca B TITANUS® Heobxoanmo

BbINONMHUTbL cneaywuine waru:

1.

Mpy nomoLm OTBEPTKM OCTOPOXHO pas3brokupynte dumkcaTopbl
KPbILLKM KOpryca, PacrnofioXEHHbIE B HWKHEW YacTu. 3artem,
OOHOBPEMEHHbLIM  HaXaTMemM Ha (UKcaTopbl, aKKypaTHO
NOAHMMMTE KPbILLKY.

OtcoeanHuTe kabenb nnatbl Agucnnest OT OCHOBHOW nnaThbl.
Mocne aToro cHUMUTE KPbILLKY.

YcTaHoBUTE 3apaHee pacuMTaHHoe okoHeuHo conpoTtuenenune '® Rgg
B knemmy Xi.

3akpenuTe nnaty c6poca Ha MOHTaXHYI0 NaHernb NPy NOMoLL
NNacTMacCoBbIX PACMOPOK.

YcTaHoBUTE MOHTaXHyH NaHenb C nnatoM cbpoca B MecCTo,
nokasaHHoe Ha Puc. 5.6.

OneKkTpuyeckoe MOAKMIOYEHME OCYLLECTBNAETCA Ha krnemme X2,
nogpobHee cm. pasgen 5.6.4.

anCOGLI,I/IHI/ITe O6paTHO kabenb OT nnaTtbl gucnnes K OCHOBHOM
nnaTte n yctaHoBUTE KPbILLKY Koprnyca Ha MecCTO.

3akpenuTte KpbILWKY Npu NOMOLLM (OUKCaTOPOB.

W3-3a BbICOTHI, MnaTy cOpoca MOXKHO MOHTMPOBaTb TOSILKO B MECTO,
yKasaHHoe Ha Puc. 5.5.

YKA3AHUE

16 OkoHewHoe conpomuerneHue He 8xo0uUM 8 KOMIAEeKM nocmaesku, MowHocms 1/4 Bm

5-12
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5.5 MecTo ycTaHOBKMU

5.5.1 KpenneHue AbLIMOBOro acnMpaumMoHHOro ussewarens
TITANUS®

Mpu BbIOOPE MECTa yCTaHOBKU crieguTe 3a TeM, YTOObI MHAMKATOPLI ObIfo
xopowo BuaHo. [pukpenuTe AbIMOBOW acnMpauUMOHHBIA M3BellaTesb
3aHEN CTEHKOM MPSIMO K CTEHEe WM BOCMOSb3yWTECh CreuuarnbHbIMU
MOHT&XXHbIMW NNacTuHamu (CM. pasgen 2.2.5 «YcraHoBKa yCTPONCTBa»).

Mpwn BbIGOPE MecTa yCcTaHOBKK crneauTe 3a Tem, YTobbl OHO HaxoAWUMock He
B 30HE OTKPbITUSA ABEPEN.

YKA3AHUE

YCTpPONCTBO - BUA CBEPXY YCTPONCTBO - BUA CHU3Y

10cM MUH. pacTosiHue oT

AcnupauuoHHas OKpY>KatoLMx 06 bEKTOB

Tpyba

O6paTHbIi BO3AYX

10cM MUH. pacTosiHue oT
OKpY>aloLmMx 06 bEeKTOB

Puc. 5.6: YemaHoska TITANUS®

Y6eauTech, 4To 0TBOA BO3AyXa M3 AbIMOBOrO acnmpaLMoHHOro n3BeLlatens He
satpyoHeH. Mexagy otBogom  Bosayxa  TITANUS® u  okpyxawowwmmm
ob6bekTamu (Hanpumep, CTeHOW) HeobxoaMMo cobnioaaTe paccTosiHe He MeHee
10 cm.

ObimoBon acnupaunoHHbIN n3eewaTtenb TITANUS® MOXHO
yCTaHaBnMBaTb NOMOXEHUEM MOAYNS AeTEKLMM BBEPX UMW BHK3. [py nonoxeHnm
BHW3, NOBEPHUTE KPbILIKY Kopnyca Ha 180°.

MonoxeHne BHM3 Ecnu TITANUS®ycTaHaBnmBaeTca nonoxeHneM Moayns aeTekumum
BHM3, TO Heobxoaumo y6eanTbCsi, YTO B pacrnosioKeHHOE CBEPXY OTBEPCTUE
0TBOAa Bo3ayxa He OyayT nonagaTtb MHOPOAHbIE TEMNa, a TakkKe Kannm Boabl.
[nsa aToro ncnonb3ymnTe KOPOTKyHo TPyOy C NMOBOPOTOM BHUS.

BuHmbi ¢ yunuHdpuyeckol umnu rniockol 205108Kol

CpeacTBa Ansi yCTaHOBKMU TITANUS®
—AwnameTp: makc. 6 Mm

—[uamemp aonoeku: 10 mm

BuHmbi ¢ yunuHdpuyveckol umnu rniockol 20/108KoU

MoHTaxHasa nnacTuHa
—Ouamemp: makc. 4 mm

(Tvn MT-1)
—[uamemp eonoeku: 5 0o 7 Mm

Hata: 11/13
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MonoxeHune otBepcTMn  [lonoxeHne oTBEPCTUI NPUBEOEHO HA CreayoLWmux pUcyHkax (Bce
pasmepbl B MM).

/
200

202

Puc. 5.7: TITANUS® - nonoxerue omeepcmulti 6e3 MOHMaxHouU rnnacmuHb!

Puc. 5.8: lNonoxeHue omeepcmutli Ha MOHMaxxkHolU nnacmuxe Tun MT-1

5-14 Oata: 1113
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MoHTax

5.5.2 YcraHoBKa TpyObl 3abopa Bo3ayxa

YcTtaHoBKa TpyObl 3abopa

Bo3Ayxa

YKA3AHUE

AcnupaumnoHHas
Tpy6a

Puc. 5.9: YemaHoska mpybbi 3abopa 8030yxa 8 ObIMOBOU acrnupayuoHHbIl uzseuwamersb

1 [Ans Toro, 4tobbl yCTaHOBUTb Tpy6y 3a6opa Bozayxa B TITANUS
BCTaBbTe €€ B MPeayCMOTPEHHbIV Anst 3Toro naTpybok

(cm. Puc. 5.9).

He uvcnonb3yinte knen ons coeauHeHWs TpyGbl 3abopa Bo3gyxa u

naTpybka acnvpauMoHHOro n3seLlaTens.
[Mpn cunbHbIX M3MEHeHMAX Temnepatypbl Tpyba pomxHa ObiTb
XECTKO 3aKkpenneHa HenocpeAcTBEHHO nepep usBellarenem Ans

TOro, 4Ytobbl Tpyba He Bbiwna M3 natpybka u3-3a BO3MOXHOIO
n3MeHeHus AnuHbl (cMm. pasgen 6.1).

Hata: 11/13
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MoHTax

5-16

5.6 AnekTpuyeckue coeagnHeHUs

YKA3AHUE

BHUMAHUE

YKA3AHUE

[nsa Toro 4ToObl BbINOMHUTE ANEKTPUYECKME COeQMHEHNS, cneaymnTe
cnenyrLwmnM MHCTPYKUUAM:

1.

2.

MogrotoBbTe HeobxoauMoe  KONMMYECTBO  KabenbHbiX  BBOJOB,

Hanpumep, Npu NOMOLLY OTBEPTKM.
BctaBbTe nnacTMaccoBble  LUTYLEPbI
COOTBETCTBYHOLLIMNE KaberbHble BBOAbI.

MpoBeanTe kabenu Yepes COOTBETCTBYOLNE kabenbHble BBOADI.

M 20 wiim M 25 B

Mnactmaccosble wTyuepsl M 20 n 2x M 25 BXoOAT B KOMMMAEKT

NMOCTaBKW.

OneKkTpnyeckoe cCoeanHEHNe OCyLLEeCTBNAETCS Yepes kKnemmbl oT X1 Ao
X6 1 ot X8 0o X12 Ha ocHoBHow nnate TITANUS®. O6paTute
BHMMaHMWe Ha JOMNYyCTUMbIE 3HAYEHWSI MOMNEPEYHOr0 CEYEHUST KNI
kabensa u 3Ha4eHUs MONepPeYHOro CEYEHUS XNi KNnemMmm, KoTopble He

OOIKHbI NpeBbIwaTth 1,5 mm2,

Bce paboTbl No coegmMHEHMIO BbINOMHANTE, KOrAa HanpsbkeHne Ha npubope
OTKMYeEHO!

Ona Toro, 4ToGbl oO6ecneunTb MakCUMarnbHyl 3awuty OT
HEMCNPaBHOCTEN, WCMONb3YyNTEe SKpaHWpPOBaHHbIE Kabenu ans
BHELUHMX coeauHeHun npubopa (mpubopos).

Hata: 11/13
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MoHTax

5.6.1

YKA3AHUE
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YYBCTBUTENBHOCTb BbIHOCHOW 610K MHAMKaLMN

Puc. 5.10: OcHogHasi cxema pacriofioXeHusi KIeMM Ha OCHO8HOU nname

MoakntovyeHmne K NpuemMo KOHTPONbHOMY Npubopy ¢
KHOMKOW cbpoca

PenenHble KOHTakTbl Ha ocHoBHOM nnate TITANUS®
ucnonb3oBaTbCs, K NpuMepy, nAOns  NOAKMoYEeHUs K

KOHTPOSNbHOMY NpuOOpY MNOXapHOW CuUrHanusauuu, Ons  akTmBauuu
CpeAcTB OMoBelleHusi, Yykasateneh u np. Kpome Toro, umeetcs
BO3MOXXHOCTb NOACOEMHEHNSI NapanfeNibHOro BbIHOCHOMO MHAMKaTopa.

MoryT
npuemMHo

MogkntoyeHne cbpoca He OOIMKHO OCYLLECTBMAATHCA
HenocpeacTBEHHO K +24 B, B aToM cny4ae Bce COOOLIEHMS - faxe
TpeBora - Oyayr aBTOMaTuMyeckum  cbpacbiBaloTCs,  npu
noaTBepxaeHun cooblueHns Ha MKI1, To ectb coobueHns He byayT
UKCUpoBaTbCA.

Hata: 11/13
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Noakniouenne TITANUS®k MK ¢ kHonkon c6poca

MopknioyeHne N
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Puc. 5.11: Mpumep nodkrmoyerusi TITANUS® k I1KTT ¢ kHorkoll cbpoca
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5.6.2 TMoakntoueHue Kk MNMKI ¢ nnaton c6poca

MopkntoueHne B
K NOXApHO/ CTaHUMK  Pa3bembl MOHTaXHOI nnaTbi Pa3beMbl MOHTaXHOM NnaTb
—— —— —N—
X6 ) X2
X12 . <
| 5
o [— + Otobpax. &
e — AaHHbIX g
S
BbIHOCHOI — 3
6110k @ z
c
UHAMKauun ﬂ‘ g
7Y 4+ 24Bana X2 =
BbiHocHoro @ @ (&}
@ [— - 6noka
g
I
X10 g
(1] + 4 g
s
Coe>— @ o - g
o - S
—<®E}— 0 s %
L S 2
s
X9 3
o + Aner. X6 ke X2 5
e et (0] o] _|:
S )
AnbT. e X4 [z g | =
weers <1 @ ) £
— I R.2l “E.’.
X8 e =
z
—x2— 0 + X6 X2 5
e |l — (0] ———@]
) poc
o
z
<]
o
g
&
WI@ - Reset _ 5
Vi@ +Reset B =
gn 8}
O -uw a
ge )
o © +uw .:
]
" Ren? g
B .
=
5
2
)
8
e
SWI® - Reset = g
V@ +Reset b z
an e 5]
o O -w g g
© +uw o 3
bl| o g
lg fen |8
=
£
I
g
@ —
gl =
L1+ g <
L1- > g =
12+ > g §
2> 8| =
E+> 5 2
3> [§) 3
[Ca+> =
[4- > 4
5> E:
5> g
L6+ > 3
6> 2
=3
@
a
£
c
]
z
1) 5
PacyeT conpoTusnenus Rer
cm. chopmyny B . 5.4.
ConpoTuBNEHNe 3aBUCKT OT TuNna
NOXapHOM CTaHLMM. g
-1
2)MNepembluka “E’_
c
Mnaty c6poca ycTaHenueats B <
nocneiHem ycTpoiicTee 5
wneida. ©

Puc. 5.12: Mpumep nodkmoyerHus TITANUS® k KT ¢ nnamoti cépoca
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5.7 NMpumeHeHne TITANUS® B cucteme
noxapHoun curHanusaumm AlgoRex®
CywectBytoT pasnuyHble cnocobbl ans noaKMo4eHns
GecnoTeHUManbHbIX KOHTAKTOB TPEBOMM W HEWUCNPaBHOCTUM [ObIMOBOIO
acnupaumoHHoro wusBewatens TITANUS® «k cucteme noxapHoi
curHanmsaumm AlgoRex®:
¢ [lpumeHeHne B6ecnoTeHUManbHbIX KOHTAKTOB
e [pyMeHeHNe NUHENHbIX Mogyrnen TexHonormnm AnalogPLUS®
e [IpumeHeHne NHTePaKTUBHbLIX NIMHENHBIX MOAYNEN
5.7.1 TlpumeHeHune 6ecnoTeHUMarIbHbIX KOHTAaKTOB
TITANUS® MOXHO MOOKMouMTb Yepes creumanbHylo NUMHERHy nnarty
(KOMMNOHEHT OCHOBHOro ©mnoka) CUCTEMbI MOXapHOW CUrHanu3aumm
AlgoRex®. Takum 06Gpa3oM, KOHTaKTbl TPEBOTM U HEWUCTIPABHOCTM MOTYT
ObITb NOAKMOYeHbl B eanHbIn Wwnend. Ha Puc. 5.13 nsobpaxkeH MoOHTax,
KOTOpbIi HEOOXOAMMO BbINOMHUTL CO cTopoHbl TITANUS®,
Mpu ncnonb3oBaHum 5,6 B Z-anopos, obpatute ocoboe BHUMaHue
Ha NpPaBUIIbHYO NONSPHOCTb.
YKA3AHUE
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5.7.1.1 Cxema nogknio4eHus yepe3 6e3noTeHUManbHbI€ KOHTaKTbI
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Puc. 5.13: ModkmoyeHue TITANUS® uepes 6eanoTeHuUmManbHbie KOHTaKTbl C KHOMKOM
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5.7.2 NpumeHeHune TITANUS® ¢ nuHenHbLIMM MogynAaMU
AlgoRex®

Mpy noMoLLm COOTBETCTBYIOLUMX NMUHEWHbIX Mogynen (AnalogPLUS® unu
nHTepaktuBHbIX) TITANUS® MOXHO MOAKMYMTE K CUCTEME MOXapHOM
curHanusaumm AlgoRex®. YcTaHoBka TpeOyroLWmMXCsl NIMHENHbIX Moaynen

ocywectensieTcst B kopnyce TITANUS®.
5.7.2.1 YcTaHoBKa nuHenHbIx moaynein AlgoRex® B kopnyc TITANUS®

TITANUS® nocraBnsetca 6e3 nuHelHbIX MoAdynei W cheuuanbHbiX
MOHTaXHbIX nnat. [Ona nogknioyeHuss npubopa uMX Heobxogumo
YyCTaHOBUTb Crieayowmm o6pasom:

Puc. 5.14: YcmaHoeka nuHeliHbix Modynel 8 TITANUS®
[na ycTaHOBKM NUHENHbLIX MoAYyNen BbINOMHUTE cnefyolne 0enCTBUS:

1. [pu nomoLm OTBEPTKM OCTOPOXHO pa3broknpynte domkcaTopbl

KpbILLKM KOpNyca, pacnonoXeHHbIE B HWKHEN YacTu. 3aTtem,
OOHOBPEMEHHbBIM HaXaTuem Ha pMKcaTopbl, aKKypaTHO

NOAHUMUTE KPbILLKY.

Hata: 11/13
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MoHTax

YKA3AHUE

2. 3akpenuTte NUHENHbIA MOOYIb HA MOHTaXHYO MaHenb Npu
NMOMOLLM KpenneHui, BXOAALLMX B KOMMNIIEKT MOHTaXXHOW Nnathbl.

3. YcTaHOBUTE MOHTaXHYH0 NNaTty € MMHENHbIM MOoAdyneM B OOHO
MX YeTbIpex MecT, NpeayCMOTPeHHbIX B kopryce TITANUS®.

4. [logknounte NMHENHbIN MOAYMb Kak NOKa3aHo Ha CXxeme
NOAKITIOYEHUS, NPeACTaBNEHHON Ha CrieayloLlen cTpaHuLe.

5. TpucoeguHnte obpaTHO kabenb OT NnaThl AUCMEss K OCHOBHOM
nnaTe N yCTaHOBUTE KPbILLUKY KOpnyca Ha MecCTO.

6. 3akpenuTe KpbILLKY NPU NOMOLLM (PUKCATOPOB.

Momumo Bbilecka3aHHOro, cobnioganTte pykoBOACTBO MO YCTaHOBKE,
KOTOpOE Npunaraercs K KaXgomy JIMHENHOMY MOAYIHO.

fata: 1113 5-23
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5.7.2.2 TITANUS® u texHonorus AnalogPLUS
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Puc. 5.15: lNodknroyeHue ¢ npumeHeHuem mexHosnoauu AnalogPlus
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5.7.2.3 TITANUS® c uHTepakTMBHOW TexHoMormemn
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5.8 NMpumeHeHne TITANUS® u TexHonorum
SigmaSys

MprmeHeHne TexHonorum SigmaSys oT komnanun Siemens B TITANUS®
TpebyeT ycTaHoBKM WHopmaumoHHoro moayns SPF 5300 B kopnyc
ObIMOBOIO acnvpaunoHHOro usseLLaTens.

YcTaHoBKa 9TOro MOAyns Mo3BofseT aapecHo nonyvartb coobLlieHns o
TpeBOre N HEMCNPaBHOCTM Yepes NMHUN AeTeKUNN.

Komnnekt pacwupenuss  SigmaSys, Tun
KIT2-Adx-S11 (skrrouaem: memannuyeckul
yeonoK, pelKy Ons Kpenexa, Wago-
KOHMaKm, HakneukKy, Kpernex)

Puc. 5.17: TITANUS® ¢ nnamoi pacwupeHusi onsi SigmaSys

TITANUS® noctaensietca 6e3 MHGMOPMaUMOHHOrO Moayfsi U nnathl
pacwupeHuns. VMHCTpyKUMIO No yCTaHOBKE 3TWX ONuMi CM. B pasgene

5.8.1.

Hata: 11/13
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5.8.1

YcTaHoBKa B
TITANUS®

YctaHoBKa uHopmaumoHHoro moayna SPF 5300
ONA pacwupeHus

Puc. 5.18: YcmaHoseka uHgopmauyuoHHo2o moodyns SPF 5300

Ons yctaHoBkn uHpopmaumoHHoro mogyns SPF 5300 B AbimoBow
acnupaumoHHbin  nsBewartens TITANUS® Heob6xoaMMo  BbINOMHUTL
crnegyroLmne warm:

1.

Mpu NOMOLLM OTBEPTKM OCTOPOXKHO Pa3bnokmpynTe gukcaTopsl
KPbILLKW KOPMyca, PacrofioXXeHHbIE B HUXKHEN YacTu. 3aTem,
O[HOBPEMEHHbIM HaxaTuem Ha uKcaTopbl, akKypaTHO
noaHMmMmuTe Kpbiwky. OTCcoeauHnTe kabenb nnatbl gucnnes ot
OCHOBHOW nnaThl. [Tocne 3aToro CHUMNUTE KPbILLKY.

OTBMHTUTE MOHTaXXHYHO LLUMHY (A) OT KpenexHoro yronka (B),
BXOZSILLEr0 B KOMMIEKT pacLUMpPEHUS.

MpUBMHTUTE 4EMOHTUPOBAHHYK MOHTaXHYIO LUNHY Ha
MOHTaXKHYH0 MAacTuHy. [Ins aToro ucnonb3ymnTe 2 BUHTa C
notanHomn ronoskon (C) M3x6, 2 3ybyaTbix wanbsl (D) n 2
LecTuUrpaHHbix raviku (E) M3 komnnekta paclumpeHus.
YCTaHOBUTE MOHTaXKHYH MAACTUHY C MOHTA)XHOW LLUMHOW B O4HO
MX YeTbIpex MecT, NpedycMoTpeHHbIX B kopryce TITANUS®.

MoacoeanHnTe MHOPMaLMOHHBIA Moayrb (H) B cooTBETCTBUM
co cxemoli nogkntoderms kK TITANUS® (cm Puc. 5.18) n
YCTaHOBUTE €ro Ha MOHTAaXHYIO LLUMHY MOHTa)XHOW NaHerwu.
MpucoeanHnTe obpaTHO kabenb OT NnaThbl AUCMNest K OCHOBHOM
nnaTe 1 ycTaHOBUTE KPbILLUKY KOpnyca Ha MecCTO.

3akpenuTe KpbILLKY NPU NOMOLLM (OMKCATOPOB.

fata: 1113 5-27
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5.8.2

3ﬂeKTpVI'~IeCKOG noakrnr4yeHune

3nekTpryeckoe NOAKMYEHNE OCYLLEeCTBNAETCS Yyepes knemmbl oT X1 go
X6 n oT X8 go X12 Ha ocHoeHoi nnate TITANUS® u uyepes knemmbl
WHpopmaumoHHoro mogyns  SPF  5300. YuutbiBante npu 3TOM
OOMYCTUMbIE 3HAYEHUS MOMEPEYHOro ceveHus Xxun kabens u 3HavyeHus

nonepe4yHoro ceyvyeHna Knemm (CM. pasgen 3  «TexHun4yeckne

XapaKTePUCTUKN» ).

Oata: 11/13
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TITANUS® ¢ mogynem
MoakntoveHne TITANUS® n ungpopmaumoHHoro moaynst SPF 5300

MoakmioyeHne N PasbeMbl MOHTaXHOI NnaThb!
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Puc. 5.19: ModkmodeHue uHgopmayuoHHo2o modyns SPF 5300 u TITANUS®
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5.9 TITANUS® c oTKno4YeHneM BHELUHUX

5.9.1

YCTPOUCTB

YcTaHoBka Moayns oTkmodeHns nossonset TITANUS® BhiknouyaTthb
BHELUHME  YCTPOWCTBA, TaKMe KakK  BblYUCIIMTENbHAs  TEXHWKA,
pacnpegenuTenbHble LWKadbl, BEHTUNATOPbl WAW  BEHTUNSILWUOHHbLIE
LKadbl Yepes 3aBUCUMOCTb OT ABYX AETEKTOPHbIX MOAYNEN.

YcTtaHoBKa MoayrnA OTKMOYeHUs!

Puc. 5.20: Ycmaroska moOdyrisi omkoyerusi 6 TITANUS®

1. Tlpy nomowm OTBEPTKM OCTOPOXHO pas3dnokupyhTe dukcaTopsbl
KPbILLK/ KOPryca, PacrnofloKEHHbIE B HWKHEW 4acTu. 3atem,
OLOHOBPEMEHHBIM  HaxaTuem Ha  duKcaTopbl, aKKypaTHO
nogHumuTe Kpbiwky. OTcoeauHuTe kabenb nnatbl gucnnes oT
OCHOBHOW nnarthbl. [ocne 3Toro CHUMUTE KPbILLKY.

2. YcTaHoBUTE MOAYIMb OTKIHOYEHUNA B NpeAHa3HavyeHHoe Ans aToro
mecTo B kopryce TITANUS®.

3. YcrtaHoBMTE nnaTy WHOUKAUMM MOAYIS OTKMOYEHUS B KPbILIKY
YCTPOWCTBA B MO3ULUIO A 1 3aKpenuTe nnaTty BUHTOM C NOTanHON
wnsnkon PT n nsonupyoLLen npoknaakon.

4. BbInonHWTE MOAKMIOYEHME COrnacHo cxeme. 3atem C MOMOLLbBHO
nnockoro kabenss nogkniounte X2 ("Mainboard") Ha Mopyne
oTkntoveHus k X6("CUTOFF") ocHoBHOM nnatbl.

5. TpucoeguHute obpaTtHo kabenb OT NnaTbl gUCnnes K OCHOBHOM
nnate X5. MNogknounTte nnaty gucnnes Moaynsa OTKIYEHUsT Ha
Knemmy X1 K MOAOYIO OTKIMIOYEHUS.

6. 3akpenuTe KpbILLKY NPU NOMOLLM UKCATOPOB.

Hata: 11/13
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5.9.2 MoaknoyeHue moayna OTKNOYEHUNA
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Puc. 5.21: lNoOknroyeHue MoOyrs OMKIoYeHUsI
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5.9.2.1

AKTUBaUUs OTKIIOYEHUS

KoHTponnpyemoe oOTknNo4eHne MoXeT ObiTb, Kak B aBTOMaTUYECKOM
pexume, Tak W 4Yepe3 BHELWHWA BXOA, KOTOPbIN HacTpamBaeTcs
nepeknoyarenem S1 moayne OTKIIOYEHHUS.

AKTMBaLMS OTKITIOYEHUs Mepekntyartenb S1
ABTOMATUYECKM on
BHelwHee ynpaBneHune (ctaHgapTHO) off

Oata: 11/13
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5.10 CeTeBasi nnata ana TITANUS®

Heckonbko TITANUS® B kauecTBe onuum MoryT GblTb COEAVMHEHDI B CETb.
Takasi ceTeBasi TONONOrNsi NPeAOCTaBMSAET NONb30BaTENO BO3MOXHOCTb
KOHTPONMPOBaTh COCTOsIHME BCeXx noAkmntodeHHbiX TITANUS®. Mpu aTom,
K NpUMepy, AMHAMMUKA YPOBHS AbiMa, 3Ha4YeHWIA BO3A4YLUHOIO NOTOKa, a
TakKkKe COCTOSIHME TPEBOMM M HEUCNPABHOCTEN NepeaarTcs Yepes 0oLyt
LUMHY AaHHbIX.

Ons skcnnyatauum TITANUS® B cetu TpebytoTcsi cneumnanbHoe
nporpaMmHoe obecrnedeHne 1 ceTeBasi NnaTa, KOTopble He BXOOAT B
komnnekTt noctaskn TITANUS®.

5.10.1 YctaHoBKa ceteBou nnatbl TITANUS®

Puc. 5.22: YcmaHoeka cemegod nnamsl TITANUS®
[Ona yctaHOBKM ceTeBOM nNnaTbl OTKPOWTE AbIMOBOW acnupaLMOHHbIN
n3BeLaTenb, ansg 3Toro HeodXoAMMO BINOSTHUTL CreayloLne NyHKTbI:

1. BbinonHsnTe cnegytowme paboTbl, TONLKO Korga oT npubopa
OTKIIOYEHO HanpsixeHue. Npy NoOMOoLLM OTBEPTKN OCTOPOXKHO
pa3bnoknpymnTe PrKCaTophbl KPbILLKM KOPMyca, pacronoXeHHble B
HWXHEen Yactn. 3aTtem, OQHOBPEMEHHbIM HaXkaTuem Ha
dukcaTophbl, akkypaTHO NogHMMUTE KpbIwKy. OTcoeanHuTe kabenb
nnaTtbl AUCnnes oT OCHOBHOM Nnatbl. [locne aToro cHUMKUTE
KPbILLKY.

2. CoepguHute 10-nontoCHbIN coegMHUTENbHbIN Kabernb ceTeBomn
nnatbl X5 co wrekepom X10 ocHoBHow nnatbl TITANUS®.
Moakntounte ceTeBon kabenb B pasbem RJ-45.
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3. CMOHTWpyiTe ceTeByto MnaTy B NPeAyCMOTPEHHYIO ANs 3TOro
noauumio B koprnyce TITANUS®.

4. CoeauHWUTEe UHOUKATOPHYIO MaTy C OCHOBHOW MaTo.

3akponTe KpbILWKY Kopnyca.

5.10.2 MoakntoyeHmne ceTeBON NnaThbl

CeTeBas nmaTta ycTaHaBnuBaeT CBA3b MeXAY CEeTbi0 [aHHbIX U
TITANUS®. Ha Puc. 5.23 usobpaxeHo 3reKkTpuyeckoe MoaknioyeHue,
KOTOpoe And 3Toro HeobxoauMO BbIMOMHWTE B ObIMOBOM MOXapHOM
nsseLlarene.

Ons  askcnnyatauum TITANUS® B cetn Tpebyerca nogpoGHas
WHOPMaLMSA O CETU AaHHbIX U NporpaMmMHom obecnevenunn ansa MK.

YKA3AHUE
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Puc. 5.23: lNodkntoyeHue cemesoll rnnamsl
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MoHTax

5.11YcTtaHOoBKa BTOporo Mmoayns aetekuumu

Puc. 5.24: Ycmaroska emopozo Modyns demekyuu

o

MpoBogute cnegywwmne paboTbl TOMBKO MNPU  OTKIIKOYEHHOM
HanpsHKeHnn.

Mpy NnomoLM OTBEPTKU OCTOPOXKHO pPa3brioKMpynTe goukcaTopbl
KPbILLKW KOPMyCa, PacnofioXeHHble B HWKHEW vacTu. 3artem,
OOHOBPEMEHHbLIM  HaxaTMem Ha UKCaTopbl, aKKypaTHO
nogHumuTe Kpblwky. OTcoeauHuTe kabenb nnaTel gucnnest ot
OCHOBHOW nnaThl. [Tocne 3aToro CHUMNUTE KPbILLKY.

OCTOpOXHO yganuTe 3arnywky BeHTUnsTopa W3 BTOPOro
acnupauMoHHOro KkaHana (camoknelLiasica nnacraccosas
3arnywka). lNMpu Heo6X04MMOCTU NCMONb3YATE OTBEPTKY.
OcTopoxHO BblbGeNTE U3 Kopryca 3arnywky AN NOAKMHYeHUs
BTOpPOM cuctembl TpyO (gaHHoe mecTo obosHayeHo “II) npwm
NMOMOLLN OTBEPTKMN.

Pasoxmute o6a 3axumMa M yCTaHOBMTE HOBbLIN OETEKTOPHLIN
MOOyMb Tak, YTOObl 3aXMMbl MOMNanuM B KaHaBKW OETEKTOPHOro
moayns. [Npu 9TomM JormkeH pasgaTbeCs Wwenyok. 3aTtem 3aXuMmbl
HeOoOX0AMMO CxXaTb.

BeictaBuTe nepemblyky BR1 Ha ocHoBHoM nnaTte. (cM. Puc. 5.25)
Mopkniounte mModynb  AeTekuum C  MOMOLLBH  MIIOCKOro
NeHTO4YHOro kabens k ocHoBHol nnate. Knemma: X2 HEAD 2 (cwm.
Puc. 5.25)

fata: 1113 5-35
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MoHTax

Cneagnte 3a npaBuUribHbIM MNOJIOXKEHUEM KIlo4a, nepen TeM Kak
NOAKMNKYNTL LWWITEKep MniOoCKOro JieHTOYHOro kabenss K OCHOBHOWN

YKA3AHUE nnare.

MpucoeanHuTe obpaTHO kabenb OT NNaTbl AMCMNEA K OCHOBHOWM

nnate. Knemma: X5 DISPLAY.
Mepen wHUMUManusaunen HeoGXxoouMMO 0OpaTHO MOAKMIOUYUTL

paboyee HanpspkeHve. [Ons uvHWUManu3aumn cuctemsl Tpyo
aKTUBMpymnTe MHUUManna3auuo notoka «Flow-Init» Ha

OETEKTOPHOM Moayre.
10. 3akpenuTe KpbILLKY KOpnyca.

I'Ip|/| nepexone Ha ABa OETEKTOPHbIX MOAYIA Heobxo4MMO 3aMEHUTb

nepeaHo Haknen KYy.
YKA3AHUE

IEAD 1 DIAG X3 X4 HEAD2 X5 _DISPLAY
00000

0000 00 0 000000
0000 e0 0 '@ 0 0000 ® 0000

000

ooo
o EIDDDDDDDD "

o

Puc. 5.25: lNodkntoyeHue ocHogHol rnamsl X2, X4 u BR1

Hata: 11/13
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TITANUS PRO-SENS® Inet MoHTax

5.12BbIHOCHOM MHAMKaTOP

5.12.1 NopknioveHne BbIHOCHOro uHaukatopa k TITANUS®

Pasbem X11,
24B

Pasbem X12,
BbIHOCHOW

MHOUKaATOP

nnaTbl

Puc. 5.26: [ModkntoyeHue ebiHOCHO20 uHOukamopa k TITANUS®
Y10bbI NOAKIMO4YNTb BbIHOCHOW MHOWKAaTOopP, BbINONMHUTE criegytowine
aencteua (cMm. Puc. 5.26):

1. BbinonHsanTe cnegywowue paboTbl, TONMbKO Korda OT npubopa
OTKNIOYEHO HanpshkeHune. [MpyM NoMoOLM OTBEPTKM OCTOPOXHO
pasbnoknpynte domkcaTopbl KPbILLKX KOpNyca, pacnosfioXXeHHbIe B
HWKHENn YacTu. 3aTeM, OOHOBPEMEHHbLIM HaxaTuem Ha
dukcaTopbl, akkypaTHO nogHMMUTE KpblwKky. OTcoeanHuTe
kabenb nnaTtel Agucnness OoT OCHoBHOM nnatbl. [locne 3aToro
CHUMUTE KPbILLIKY.

2. 3aBeauTe kabenb Yepes kabenbHbll BBog TITANUS®.

OCTOpPOXXHO NOAKIHOYMTE BLIHOCHOW MHAMKATOP COMNacHO CXeMe.

4. TlogcoeavHUTe MHOMKATOPHYIO NNaTy K OCHOBHOW NnaTe.
MopcoeaunHerune: DISPLAY X5

5. 3akponTe KpbILWKY Kopryca.

w

Hata: 11/13
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5.12.2 BbIHOCHOM ONOK MHAMKALMN HACTEHHOrO UCMOJIHEeHUS

HacTeHHOe KpenneHue

MoHTaXHble cpeacTBa

PacnonoxeHue oTBepcTUi

5-38

YcTaHOBKa nepegHen HaKneukn

KabenbHbli BBOA

\Bbmocm)m 6nok

MHAWKALUWN HAaCTEHHOTo
MOHTaxa(onuus)

MepenHaa Haknenka
MHaukaTop ypoBHS

Puc. 5.27: YcmaHoska nepedHeli HaknelKku 8bIHOCHO20 6r10ka UHOUKayuu

KpbiLwky 6r10ka BBIHOCHON MHAMKALMM MOXHO NoBepHyTb Ha 180°, T.e.
KabernbHbIV BBOA MOXET HaxoauTbCs CBEPXY U CHU3Y (cMm. Puc. 5.7).

Bnok BbIHOCHOM MHAMKALMKN B KOPNyCce NPUBUHYMBAETCS HKHEN CTEHKON
Kopryca npsiMo K CTeHe.

BblHOCHOM MHAUKaTOP BUWHTBI C UMNMHAPMYECKON UK
NSIOCKOWN rofIoBKOM

— OunameTp pe3bbbl: Makc. 4 MM

— [mameTp ronoBku: oT 5 oo 7 mm

PacnonoxeHne oTBepCTUn N300paxkeHbl Ha CneayroLLmnx pucyHka x (sce
pasmepbl B MM).

2 8
A N
v <
120

Puc. 5.28: PacnonoxeHue omeepcmutl Ha Kopryce b6roka uHoukayuu
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5.12.3 bnok nuaukaumn ana KkpenneHusa B 19” pamy

—

&

3arnywka

= @

BbiHocHOM 6ok
WMHAMKUMKM Ons
kpennexus B 19“

pamy
&

5
2
7
Z
Z
z
2
g
g
g
2

Kpenex Ha 3alienkax e

Puc. 5.29: BeiHocHou 6110k uHOuKayuu u 3aznywka 015 19” pambi

1. [Onsa Toro 4TtoObl NOAroTOBUTL G6ITOK BLIHOCHOW MHAMKALUK U
3arnyLUKy K MOHTaXy BBEAMTE BXoOsLLME B KOMMIEKT
ObICTpoAenCTBYOLME 3aLLENKN B MPSIMOYrOfbHbIE OTBEPCTUS
nepeaHen naHenu.

2. BcraBbTe 6bICTPOAENCTBYIOWME 3aALLENKM B KApKac U 3aTem
3achmKcupyTe nx NnyTemMm noBopoTa Ha YeTBEPTb B MOAYIIbHOM
onoke.

3. BbinonHuTe anektpuveckoe nogcoeanHeHne B COOTBETCTBUM C
Puc. 5.30.

Hata: 11/13
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5.12.4 dneKTpunyeckoe nogknroyYeHne

BbIHOCHOW MHAMKATOP

540

MopcoeanHnTe OMNOKM MHOMKALMW — KOPMNYCHOE MWCMOMHEHUE unu
ncnonHeHne onsa pambl 19— yepes kKNeMMHWK X6 Ha OCHOBHOM NnaTe B
TITANUS®. Mopgaya nutaHusa ocyulectensetcsa yYepe3 TITANUS® nu6o
npyv BOMbLUMX PACCTOSAHUAX OTAENbHbIM GrOKOM NUTaHua. PaccuutanTte
npoeoga, kak ans TITANUS®, B cooteBetctBuM c pasgenom 4.8
«AneKTponuTaHmey.

YuutbiBailTe npyu 3TOM AOMYCTUMble 3HAYEHWUs1 MOMEPEYHOro CEeYeHWs
kabens 1 3Ha4YeHus1 NoNepeyHOro CevyeHmns Xun B knemmax (cM. pasagen 3
«TexHnYeckme xapakTepucTuKmn ).

MopaxntounTe BbIHOCHOM BIOK MHAMKAUUK B COCTOSIHUM ©e3
HanpsikeHus kK TITANUS® cneaytowmm obpa3som:

BbIiHOCHOM 610K 1 BbiHOCHO 6ok 2
Pasbem X3 Pasbem X3
OnekTponutaHne ot
;—ll-l-lc—eﬁmg%%ggwma c o + U
(2 0| .
e o -
X11 0o o .
Z%B * o e 9 ! HaHHble
Ansa onoka . 9 o e B
Rautiuie + o J o e ! [NaHHble
Hab6nok _ __ | (2} e e B
X12 e e —L-3azemnenue
MoHTaxHas nnaTta @ @

TITANUS®

Puc.5.30: ModkmoyeHue 6roka uHdukayuu k TITANUS®

Hata: 11/13
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5.13XKypHan cobbiTnn

Mpu nomMowm puarHoctTudeckoro nporpammHoro obecnevennss DIAG 3
MOXHO MPOBECTM TeCcTUpoBaHue npubopa. K Tekylmm gaHHbIM 4aT4MKOB
BO3/YLUHOIo NMoTOKa MOXHO BbliGpaTh pasnuyHble 3Ha4YeHUs ctaTyca, YTo
3HauWTENbHO  ynpowlaeT  BbISIBMIEHWE  W3MEHMBLUMXCS  YCIOBUI
3KCMryaTaumm B Criyvae CepBUCHbIX paboT. 3HaYeHUst BO3AYLLIHOMO NOTOKa
W YPOBHS AbIMa MOXHO BblGpaTb Npy NOMOLLM HOYTOYKa NpsiIMO Ha MecTe.
BbiGop AaHHbIX OCYLLECTBASIETCA NOCNe MNOAKIOYEHUST NPOrpaMMHOro
obecneyeHus Yepe3 USB-nopT lNMK. Bonee nogpobHyto nHgopmauuto Bel
CMOXeTe HaWTW B [AOKYMEHTax MO AUarHOCTUYECKOMY NporpaMMHOMY
obecneyeHno. Cm. Takke pasgen 7.5.2 «lMpoBegeHne pyHKLMOHANBHOIO
UCMbITaHUSA» nocpeacTBOM ANarHoCTU4YecKoro nporpamMmHoro
obecneyeHus.

TITANUS moHTaxHas
nnaTta
GR X2/Diag.

DIAG 3/a

USB -
nHTEpdencHbIN kabenb

Ka6enb ana nnatbl
ANarHoCTUKK

Puc. 5.31: NodknroueHue K yepes kabesnb OuaezHoCcmMu4yecko20 uHmepgetca

fata: 1113 5-41
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TITANUS PRO-SENS® /net MoHTax cuctemnl Tpyb

6 MoHTaX cucrtembl Tpyo

TpyObl M akceccyapbl, ucnonb3yeMble B TpyOHOW cucTteme, Bcerga
OOIKHbI oTBevaTb TpeboBaHusm knacca 1131 B coortBetctBMM ¢ EN
61386-1, 2004. Knacc 1131 npegbsiBnseT crnegyowme TpeboBaHus:

XapakTepucTukm 3HayeHus

ConpoTuBneHne cxartuio 125 H

ConpoTusneHve ygapy 0,5 kr, BbicoTa nageHusa 100 mm

TemnepatypHbit guanasoH | OT-15 °C go +60 °C

[onyckaetca npumMeHeHwe wMeTannuueckux Tpye u  UTUHIOB npwu
YCNoOBUN UX COOTBETCTBUSA Bbllleyka3aHHbIM TpeboBaHuAM. BHyTpeHHUI
anameTp Tpyb gomkeH 6biTb B AManasoHe oT 19mMm 4o 23MM.

CoegunHeHne meTannmyeckux Tpyd u uTuHroB mexagy cobow cTtouT

Npou3BOAUTb B COOTBETCTBMM C TEXHWYECKMM PYKOBOACTBOM W/Mnn
WHCTPYKUMEN NPOMU3BOAUTENS METamNNNMYecknx Tpy6 n ouTUHIoB.

B GonbluMHCTBE Cny4aeB UCMNOJIb3YHTCA pr6b| TaKkoro tmna:

HapyxHbii gnameTtp BHyTpeHHWI gnameTp

ABC MnBx

25 Mm 21,4 mvmm | 21,2 Mm

Tpyba

Ons  cucteM € ANWHHBIMU - MMHUSAMWA  OOMKHBI - MCMOMb30BaTbCA
cnepytolwime Tunbl Tpy6 (cMm. Tawke rmaBy 4.3.3 «[lpoekTnpoBaHue c
LANVHHBIMU BO3AYyX03ab0pHbIMU TpyGonpoBogammy):

HapyxHbi gnametp BHyTpeHHWIn guameTp
ABC MNnBX
Tpyba 32 Mm 28 Mm 28,4 mm
Tpyba 40 mm 35 Mm 36,2 mm

Mpn MOHTaxe cucTtembl TPYO oOpaTuTe BHMMaHWE Ha AOMYCTUMbIE
3HaYeHNss TemnepaTtypbl, YyKasaHHble B [naBe «TexHudeckue
OaHHbley, criegytowent 3a Mnaeon 3.3 «Cuctema TpybonpoBoga.

BHUMAHWUE

Hata: 11/13




MOHTaX CUCTEMbI TPy TITANUS PRO-SENS® /net

PyKoBOACTBO MO MOHTaxXy
Cwncrema Tpyb BbINOMHSIETCA B COOTBETCTBUM C NPOEKTOM U C YYETOM
YyKa3aHUIM Mo NPOEKTUPOBaHUIO (CM. rmaBy 4 «[1poeKkTupoBaHuey).

1. Pesatb Tpybbl Hy>kHO Tpybopesom unu nunou no metanny. lNocne
3TOro HeobxoAMMO ouuwaTb MecTa cpe3a OT 3ayCeHUeB W
CTPYXeK.

2. MecTa cknemBaHusa nepepn ckrneumBaHvem TpebyeTcs 3a4nCTUTb
COOTBETCTBYIOLLUNM YUCTALLMM CPEACTBOM N 00e3XKMPUTL. 3aTem
HeobXooMMO  repMeTMYHO  CKNeuTtb  TPyOhl, ncrnonb3ys
HeoOxoaMMble akceccyapbl.

Tpyb6a 6e3 Tpy6a NBX Yucrawee Knen Tpybope3
ranoreHa cpeacTBO

ABSR-2518, R-2519, Yuctawee Knen HoxHuubl ans
ABSR-3220, R-3218, cpencTso Tangit Tpyb /Tpybopes
ABSR-4025 R-4019 Tangit 38 Mm

Knem un unctawme cpenctsa cogepaT pacTBOPUTENW U MErko
BOCMMaMeHsloTca.  BaxHO  O3HakOMUTBCA  C  WHCTPYKUUEW
npon3BogmnTens No Mmepam 6e3onacHOCTV Nepes Havyanom paboTsbl.

BHUMAHME
3. Csegute A0 MWHUMYMa ANuUHY Tpyb M MOBOPOTHI. YrMbl UMEIOT
ypes3Bbl4alHO BbLICOKOE COMPOTUBIIEHME MNOTOKY BO3Ayxa.
[MoaTomMy MpUMeEHsiInTe UX TOMbKO TaMm, rge WX WCMNONb30BaHWe
Hens3BexHO 13-3a KOHCTPYKTMBHBLIX 0COBeHHOoCTen. B aTom cnyyae
oWy AnuHy Tpybbl criegyeT YMeHbLWUTb MPONOpLMOHanbHO
KONMMYEeCTBY UCMOfb3yeMbIX MOBOPOTOB'”.
MpeanoytuTenbHee NPUMEHSTb MOBOPOTHI, @ He Yyrnbl. Cnuwkom
fbonblioe  u4McnoO  YrMOB  MOXEeT  MoBreyb 3a  cobown
dhopmMUpoBaHMe curHana HapyLleHns NpoToka Bo3ayXa B YCTPOWCTBE
YKA3AHUE TITANUS®, a Takke HeraTUBHO NOBNUATL Ha BPpEMS AETEKLWN.
4. Tpybbl HEO6XOOUMO MPOYHO KPEMUTL, OHW HE AOMMKHbI MPOBUCATb
unn cmewaTbcs. Henb3sa MCNONb3oBaTb  KPOHLUTEWHbI C
pe3nHOBbIMW BCTaBKaMu. PaccTosiHne Mexay KpPOHLITeHaMu He
JomkHO npeBblwaTte 80 cm. [Npu Gomnbwmx TemnepaTypHbIX
nepenagax pacctosHue mexagy HUM1M HeobxoaMmo cokpalatb 40
30 cm.
He ncnonb3yte KPOHLWTENHbI C PE3MHOBLIMWU BCTaBKaMu, TaK Kak C
HMMK HEBO3MOXHa TeMnepaTypHas gedopMauns no AnvHe u Tpybda
YKASAHME MOXET 13rmbaTbCs 1 gaxe NOBpeanUTHLCS.

5. 3akpbiBanTe OTKPbITblE KOHLbI TPY6 3arnyLikon

7 B ka4ecTBe OPUEHTMPA - NOBOPOT COOTBETCTBYET NPAMOMY Y4acTKy Tpy6hl B 0,3 M.

Yron cooTBETCTBYET NPSIMOMY y4acTKy Tpyobl B 1,5 M.

6—2 Hata: 11/13




TITANUS PRO-SENS® /net MoHTaX cUCTeMbl TpY6

Mocne npoknagku cuctembl Tpy6 HEOBXOAMMO NPOBEPUTH UX:
- Ha repMeTUYHOCTb (Hanpumep, OTCYTCTBME MOBPEXAEHUN)

- Ha NPaBUJIbHOCTb COEANHEHUN

YKA3AHUE - Ha COOTBETCTBME BO34yX03ab0pHbIX OTBEPCTUI MPOEKTY.

Oata: 11/13




MoHTax cuctembl Tpyo

TITANUS PRO-SENS® /net

64

6.1

XomyTbl ansa Tpy6

N3mMmeHeHUe ANUHLI B cucteme Tpyo

Mpn wn3MeHeHMM TemnepaTtypbl OKpyXallero BO3gyxa npouxoant
U3MeHeHne [AnuHbl TpyO (yBenuyeHme unum ymeHblueHue). Poct
TemnepaTypbl NPUBOAUT K YBENNYEHMEIO ONUHBI TPYObl, a ee CHMKeHne —
K ymeHbLleHnto. OcobeHHO HeobXxoaMMO y4uTbiBaTb U3MEHEHWE AFUHbI
Tpybbl, ecnn Temnepatypa B MOMEHT MOHTaxa CWMbHO OTnnyaeTcs oT
cpegHen TemnepaTtypbl aKkcnnyaTaumu.

N3meHeHWe AnuHbI paccumTbiBaeTCs Mo creaytolen dopmyne:

AL=LxAT x5

AL = usameHeHue OnuHbI 8 MM
L = pacyémHas dnuHa mpybbi 8 (M)
AT = makcumarnbHas pasHuya memnepamyp 8 (°C)
8 = KoaghhuyueHm uameHeHus OnuHbl 8 Mm/m °C
Onex = 0,08 mm/m°C
Oasc= 0,101 mm/m°C

Hanpumep, nameHeHne temnepatypbl B 10° C ana tpybbl u3 ABC c
anuHon 10 m, gaeTt uameHeHve anvHbl B 10,1 mMm.

CraHpapTHO Ans MoOHTaxa cuctembl Tpyb (J 25 mMm) npumeHsoTcs
nnactmaccosble xomyTbl TMNa NG 23. OHM nNpenaTCcTBYIOT NPOAOMLHOM
aedopmaumm Tpyd, NoaToMy Ans NoMeLleHnn ¢ bonbwrMmy nepenagamm
TemnepaTyp HeobxoAMMO ucnonb3osaTb XomMyTbl TuNa CLIP-PA (cm. puc.
6.1).

Os151 8bICOKOCMEIIaXHbIX
cknados u memnepamyp 00

rnpu rnpooosibHbIx deghopmayusix

cmaxOapmHbIl mpy6bi u memrepamypax 0o
-40°C -40°C

N/ )‘
/ / & /

NnacTUKOBbIN XOMYT NnacTUKOBbIA XOMYT cTanbHoW XOMyT ANs

ans 25 mm Tpy6bl Tun CLIP-PA TpyGbl 25 MM

Tmvn NG23 Tn SNAP CLIP SC
(ans npodouns 1-4 mm)
cTanbHOM XOMYT Ans
TpyObl 25 MM
T1n SNAP CLIP SC
(ans npodpuns 4-7 mm)

cTanbHOM XOMyT AN
Tpy6bl 25 MM

Tvn SNAP CLIP SC
(ana npodouns 8-12 mm)

Puc. 6.1 Xomymai dnsi mpy6

Hata: 11/13
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MoHTax cuctemnl Tpyb

Mnactmaccosbin xomyT TMna CLIP —PA nmeeT aBe TOYKM KpenneHus:

1. TMonoxeHue 1 (nepBbIN hukcaTop):
OoxBaTbIBaeT Tpyby Tak, 4TO BO3MOXHa Aedhopmauua no gnvHe (B
OaHHOM crny4yae OonycKaeTCsl MCMOoNb30BaHNE NpU HU3KMX

TemnepaTypax)

2. NonoxeHue 2 (BTOpOW hukcaTop):
3akpennseT Tpyby n bonee He no3sonsieT 4eOpMUPOBaTLCH MO

anviHe.

XomyTbl ansa Tpy6 @ 25 mm

MapkupoBka

CcTaH4apTHbIe XOMYTbl

nnactukoBbIi xomyT TMN NG 23 (& 25 mm)

XOMYTbI TPYG ANSi MOMELLEHWIA C BLICOKAM
nepenagomM Temnepatyp 1 ans
MCMOSIb30BaHUS MPU HU3KNX
Temnepartypax

nnactukosbii xomyT TMn CLIP PA (9 25 -
28 mMm)

XOMYTbl TPY6 AN HU3KOTEMMNEepPaTypPHbIX
30H 1 BbICOKOCTENNaXHbIX CKagoB

ctanbHoi xomyT Tin SNAP CLIP SC (ans
npodunei 1-4 mm)

ctanbHo xomyT Tin SNAP CLIP SC (ans
npodunei 4-7 mm)

ctanbHoi xomyT Tin SNAP CLIP SC (ans
npodunen 8-12 mm)

Hata: 11/13
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6.2

Bo3gyxo3abopHble

oTBepCcTUA

MaTeHTOBaHHbIe BO3AYyX03abOpHbLIe
oTBepcTUA

LieT:

Npo3payHbIv

posp Pukenpyrowas
KanubposoyHas  LiserT: neHTa onsd
nneHka APKO-KpaCHbIN KanmbpoBOYHOMN

Tvn AF-x RAL 3000 \ nneHkn Tun AF-BR

W T
0L I 0. I

BosgyxosabopHoe oTBepcTMe Bosgyxo3abopHoe oTBepcTMe

6.2. lNMpumep 8030yxo3abopHo20 omeepcmusi ¢ Karnubposo4yHoU rieHKou

BbiGeprTe MeCTO 1 pacnosioXeHne Bo3ayxo3abopHOro oTBeEpPCTHS
(MecTo cBeprieHus) cornacHo NpoekTa U pekoMeHaaumn no

NPOEKTUPOBAHNIO.

OTBepcTusA HenocpeacTBEHHO B Tpy6e

YKA3AHUE

1. TpoceepnuTte Bo3gyxo3abopHoe oTBepcTMe ceepriom 10 Mm nog
NpsiMbIM YrIIOM K Tpybe.

2. TwaTtenbHO o4MCTUTE TPYOY OT 3ayCEeHLEB U OT CTPYXKEK.

3. OunctuTe MecTo cBepreHus (No Bcemy nepumeTpy) oT Xupa v nNbinu,
HanpvMep, YUCTAWNM cpeacTBoM « Tangit».

4. Togbepute KanMBpPOBOYHYIO NNEHKY C AMaMETPOM,
COOTBETCTBYIOLLUM MPOEKTY.

5. HaknewnTte nneHky Ha oTBepcTue (CM. puc. 6.3 «1»).

6. 3akpenuTe NNeHKy KNenkom NeHTon (CMm. puc. 6.3 «2»).

OTBepcTns B KannMbpoBOYHOW MIIEHKE N B KITENKOW JNIEHTE AOSMKHbI
Haxo4WUTbCHA TOYHO MOBEPX BO34yx03abopHOro oTBepctus B Tpybe,
OVaMeTp OTBEPCTUS B KanMOpOBOYHOWN MIEHKE M3MEHSATb HENb3S.

He kacantecb NOBEPXHOCTU CKNEMBaHWSA BO M3bexaHue nonagaHus

Ha Hee rpAa3n 1 XXunpa.

Hata: 11/13
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MoHTax cuctemnl Tpyb

AcnupaunoHHas Tpyba
_— pau| py!

TITANUS PRO-SENS® Inet

Omeepcmue duamempom 10 Mm

o Hakneutb kannbpoBoYHyIO
nneHky (3aecb & 7 Mm)
7.0 /
0L

. 0
D.L ‘

HakneuTb noBepx NneHku
Ha TpyOy dukcupyioLlyo

(2
neHTy

’ 0

0L

Kanu6posouyHas nneHka

dukcupyrolasn neHTa
0N KanubpoBoYHO

NreHKn

MNonocka:
SipKo-KpacHas

/" RAL 3000

npospayHas

Puc. 6.3 HakneusaHue kanubpo8oyHoU MnieHKU

Oata: 11/13
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6.3 Onyck Ha hanbWNOTONOK

TpOI7IHI/IK\
T\ Onyck Ha anbLUINOTONoK

(4acTb KOMMnekTa)

[MepexogHuk

bkui WwnaHr

MaHenb
danbLunoTonka
Onyck Ha hanbLLUNOTONOK
KannbpoBoyHas nneHka T o (4acTb komnnexTa)

@

Puc. 6.4 MoHmax ornycka Ha ¢barbWwnomonok

1. Tllepen cknemBaHMEM OYUCTUTE OT 3aArpA3HEHUMN N ODEIKMPbTE
NMOBEPXHOCTM CKINENBAHUSA YUCTALLMM CPECTBOM.

2. TlpukneiTe LWNAHrOBOE COEOVMHEHME C  COOTBETCTBYHOLLUM
TPOMHMKOM K BO34yx03abopHou Tpybe npv nomowu Kresiiero
cpefcTsa, Hanpumep, «Tangit».

3. [Onsa kaxpgoro onycka npoceBepnuTte otBepctve G 13 MM B naHemnm
danbLunoTosnka.

4. CMOHTMpYNTE NEepexofHUK B MaHenu anblinoToska, OTBUHTUB
raviky U MPOCYHYB LUMaHr Yepes OTBEPCTUE, 3aBUHTUTE U 3aTAHUTE
raviky noBepx naHenw.

5. Onpepenute HeobGXxoaMMyK ANWHY BO34yX03abOPHOro LUnaHra u
obpexbTe ero. BcraBbTe KOHew LinaHra B rHe3go nepexogHuka B
naHenu danbwnoTonka, a C APYyron CTOPOHbl B TPOMHUK
BO3Ayx03abopHon TpyObl. [Ns 3TOro pasorperTe LUNaHr ropsvymm
BO31yXOM 13 heHa.

6. Haknewte KanMbOPOBOYHY TMNEHKY C OTBEPCTUEM  HYKHOMO
OnameTpa (cCornmacHoO MNpOEKTy) Ha MNepexogHuK B MNaHenu
danbLunoToska.

6-8 fata: 1113
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MoHTax cuctemnl Tpyb

YKA3AHUE

KannbpoBoYHble MMeHKM BO34yXx03abOopHbLIX OTBEPCTUI MMEKTCA OBYX
BnooB. B 3aBucumocTn OT uBeTa anblINOTOMKa, Ha KOTOPbIN
AenaeTca onyck, npumeHsaetca nneHka tuna AWF-x (umucto 6enbin
uBeT, RAL 9010) unum tun AF-x (6ymaxHo-6enbin, RAL9018). INneHku
OpYrvX LUBETOB AOCTYMHbI MO 3anpocy.

OTBepcTUS B KanmbpoBOYHOW MIIEHKE N B KIEWMKOW NEHTE AOSKHbI
HaxoAWTbCS TOYHO MOBEPX BO34yx03abOpHOro oTBepCcTUsS B Tpybe,
ONaMeTp OTBEPCTUS B KariMOpOBOYHOWN MIIEHKE U3MEHSITb HENb3S.
He kacantecb NOBEPXHOCTW CKNENBaHNA BO M3bexaHue nonagaHus
Ha Hee rpssm 1 xumpa.

fata: 1113 6-9




MoHTax cuctembl Tpyo

TITANUS PRO-SENS® /net

6.4

6.4.1

YKA3AHUE

6.4.2

KOHTpOsb NomMeLweHnn ¢ CUNbHbLIMU
NoToKkamMu Bo3ayxa (BeHTUnAuums,
KOHOAULMOHMPOBaHME)

KOHTpONb NPUTOYHOrO U BbITSXKHOIO NOTOKOB
Bo3gyxa

[nsa ycnewHoro pacno3HaBaHus ObiMa B CUIbHOM MOTOKE BO34yXxa
(BEHTMRALMN, KOHOWLMOHMPOBAHWS) BO34yX03abopHLIE OTBEPCTUS
HeODOXOAMMO BbICTaBMATb HABCTpeYy MOTOKy. [Mo3uuuoHMpoBaHune
OTBEPCTUI yKasaHo Ha puc. 6.5.

AcnupauvonHas Tpy6a
C BO3/1yX03a6OPHbLIMM OTBEPCTUAMM

CKOpOCTb NOTOKa
BbITSKKM < 0,5 M/c

MoTok BO3ayxa
MoTok Bo3ayxa

CKOpOCTb NnoToka
BbITSXKM > 0,5 M/c

Puc. 6.5 NosuyuoHuposaHue 8030yx03abopHbix omeepcmuli 8 3agUcUMocmu om
cKkopocmu rnomoka 8o3dyxa

KoHTponb ¢ ucnonb3oBaHnem 6annaca

MopknioyeHne nuHMM BoO3BpaTa Bo3gyxa cM. B [naese 6.6 «OtBog
0oBpaTHOoro Bosayxay.

Bosgyxosoa ApanTep Ans Bo3gyxoBoaa

/ ﬁ TITANUS® 3:\\ /

Boa,qyxosaﬁop l 12b

BosBpat Bo3ayxa

pjgrgjgiigijr/

LLinpuHa Bo3gyxoBoaa b

Puc. 6.6 YcmaHoska nuHuu eo3epama 8o30yxa (balinac) Ha
fpumMepe 8eHMUIISIUUOHHO20 KaHana

PekomeHgauum no npoektupoBaHuio TITANUS® B Takux crnyyasx cm. B
rnase 4.3.4 «[MpoekTnpoBaHmne ¢ y4eTOM CUMbHbIX NOTOKOB BO3yXa».

Hata: 11/13
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MoHTax cuctemnl Tpyb

6.5 PunbTpbI

6.5.1

MoHTax dounbTpa TMna LF-AD-x

90

o\ [T—T1
110

Q@’ °©e CARe

Puc. 6.7. PaccTosiHusi mexay oTBepCTUsIMU B OCHOBaHWUW Kopryca BO3A4YLIHOIro hunbTpa

BosaywHbi ¢ounbTp LF-AD-X

KpenexHble maTepuansl

1.

[ns MoHTaxa cunbTpa B TPYOHYHO CMCTEMY UCNONb3ynTe
coeguHeHunsa PG29, pacnonoxeHHble Ha punbTpe.

. YKasaHHble coeanHeHNs MOHTUPYHTCA aHaNoOrM4yHo TeCTOBOMY

agantepy.

. YuuTbiBalTe Npu MOHTaxe UnbTpa HanpasBreHue NpoToka, KOTopoe

YKa3aHO Ha Tabnuuke B HMXHEN YacTu Kopnyca.

. Kopnyc gunbTpa kpenuTcsi HenocpeacTBEHHO Ha CTeHY.

Bo3ayLHbI punbT o
Ay Cb P BUHTbI C UMNMHAOPUYEeCKOoU nnum

NIAOCKOW LUMSANKON
- onameTp pe3bbbl Max. 4 MM

- OMaMeTp rofioBku: 5-7 mm

Hata: 11/13
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6.5.2 MoHTax cneyuanbHoro ¢unbtpa Tvn SF-400/650

xomym
mun NG 23

CneyuanbHbit ¢ounbmp 0nss ADx
u TITANUS® mun SF-650

mun SF-400
xomym
mun NG 23

Y <@
© Pe3b6ogbie
nepexodHuku NMBX

Puc. 6.8 MoHmax crieyuarnbHo20 gunibmpa

CneuvanbHbI unbTp TMN SF-X

1. [na moHTaxa/aemMoHTaxa cneumanbHoro punbTpa Heobxooumo
ncnonb3oBaTh NEpPexXofHble MNNacTUKOBbIE pe3bboBbIE COEAUHEHNS,

pacnonoxeHHble ¢ 060KX CTOPOH bUnbTpA.

2. B ykasaHHble pe3bboBble coeaUHEHNST HEOOXOAMMO BKIEUTH
KOpOTKMe oTpeskn TpyOdbl.

3. lNpu moHTaxe obpaluaniTe BHUMaHWE Ha HamnpaBneHe NoToka
BO34yXxa, yKazaHHOe Ha kopnyce dunbTpa.

4. C NOMOLLbIO YrroBbIX NepexoaHUKoB 45° N 3aXXMMHbIX XOMYTOB
unNbTp BCTpanBaeTcsi B TPYOHYIO cCUCTEMY.

KpenexHbin maTtepuan CneumankHbIN GUNLTP cbuTuHrn Tpy6 13 MBX unu ABC

- 45° yrnoBble NepexoaHUKN

6-12 fata: 1113
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6.6 OTBOA OOpaTHOro Bo3ayxa

Bosspart o6paTtHoro
BO3ayxa

TITANUS®

Puc. 6.9 Monmax mpy6sbi 05151 omeoda obpamHo20 8030yxa

dT1anbl paboTt
Ypanute BblLUTaMMNOBaHHYO 3arnyLiKy OTBEPCTUS Ha 3aLUTHON

pelueTke obpaTHoro Belbpoca Bo3ayxa (Hanpumep, NocpeacTBOM

BOOKOBBIX Kycaudek)
B obpa3zoBaBLLeecs 0TBepCTME BCTaBbTe TPYOY CUCTEMbI OTBOAA

obpaTHoro Bo3gyxa n 3adUKCMpynTe ee CyLLEeCTBYHOLLEN
pe3vHoBoW npoknaakon B koprnyce TITANUS®,

Mpn Gonblmnx konebaHuAXx TemnepaTypbl OKpYXaloLero BO3ayxa
TpyOy cucTembl oTBoAa OOpaTHOro BO3dyxa HEOobXoAMMO MPOYHO
3aKpenuTb HENOCPEenCTBEHHO Y nNpubopa Ansa Toro, 4Tobbl Tpyba He
0TCOeaMHUIIach U3-3a M3MEHEHUS CBOEW AMWHbI (CM. rnasy 6.1).

YKA3AHUE

Hata: 11/13
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MoHTax cuctembl Tpyo

3ByKOnornoTuTtenb

6.7

TITANUS®

Puc. 6.10: MoHmax 3eykonoanomumersi
Ypanute BbILUTaMMNOBaHHYO 3arnyLky OTBEpCTUA Ha 3alUnTHOWM
pelleTke obpaTHOro Beibpoca Bo3gyxa (Hanpumep, NOCPeACTBOM

BOKOBbIX Kycayek).

1.
2. B obGpasoBaBlueecsi OTBEPCTME BCTaBbTE TPYOY HYXKHOW ONUHLI U
3amMKCUpynTe ee CyLecTBylOLEen pesvHOBOM NpOKMagkon B

kopnyce TITANUS®.

Vcnonb3yiiTe BUHTOBOE coeauHeHne 3Bykonornotutens PG29 ans

TOro, YToObLl NOACOEeaUHUTL €ro K Tpybe.

Mpn ycTtaHoBKe 3ByKoMornotTuTens obpawante BHMMaHuMe Ha
HanpaBneHne OBWXEeHUA BO3[yXa, YyKa3aHHOEe Ha ero HWKHEN

yacTu.
5. Kopnyc 3ByKOnornotTuTensi KPENUTCS HEMNOCPEACTBEHHO HA CTEHY.

BUHTbI C LI,VIJ'IVIH,ELpVI‘-IeCKOVI nnn nnoc-

KOW LUNSNKON

3Bykonornorturenb
- AvameTp pe3bbbl Max. 4 MM
- AnameTp ronosku: 5-7 Mm

KpenexHbin maTepuan

6-14 fata: 1113
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TITANUS PRO-SENS® /net MoHTax cucrtembl Tpyo

6.8 3-xogoBow WapoBoOM KnanaH

3-x040BOW LLIAPOBOMN
KnanaH (onuusi)

TMn SMKH

(makc.16 6ap)

BO3AYLIHbIN PUNLTP
(onuws)

cxema knanaHa: TITANUS®

’ nonoxexue 0° Inonoxexne 90°

AE3EX

C C C

nonoxeHve 180f

Puc. 6.11 MoHmaxx 3-x0008020 wWiapo8o20 KrarnaHa

LWaposon knanaH Heobxoaum AN npodyBku TPYBHOW cUCTEMBbI CXKaTbiM
B0o3ayxoM'8 unm HarHeTaembIM Bo3ayxoMm (06bI4HO). [ns aToro TpebyeTcs
NepekniounTb KpaH M3 pexuma paboTbl acnMpauMoHHOW CUCTEMbI
(Monoxenune 0°) B pexum gna npogysku (Monoxenue 180°). KnanaH
MOHTUpYeTCH B cucteme Tpyd nocpeacTBom pe3bboBbIX COEANHEHUN.

MoakntoyeHne [pu MOHTaxe obpallante BHUMaHUE Ha PacnonoXeHne coeauHeHNN (CM.
cxemy 6.11):

e AcnupauunoHHas TpybHasa cuctema noaknyaeTca k coeamHeHuio C.

e [lpuGop TITANUS® noaknioyaeTcs B coeaMHeHno A nnm
B, kK ocTaBweMycs COeAVMHEHUIO MNOAOKMNIYaeTcsl cuctema nopaydn
CcXKaToro UInm HarHeTaeMoro Bosayxa.'®

8 HarHeTaeMblil BO3AYX — CKaTbIil, HEOUMLLIEHHBIV BO3[YX U3 OKPYXKatoLLel cpeasl,
cofepxalumii Bnary. Cxartblii BO3AYX OUMLLEH U U3 Hero yaaneHa Bnara. Ecrnu
YCTPOWCTBO 1 cuctema Tpyb UCMonb3yoTCs B 30HE TEMMNEPaTyp HUXe TOYKV 3aMep3aHus,
TO ANsi NPOAYBKU UCMONb30BaTb CXKaTblil BO3AYX.

Hata: 11/13




MoHTax cuctembl Tpyo

TITANUS PRO-SENS® /net

YKA3AHME

Ons npogyBkM TPyGHOM CUCTEMbI BPYYHYH HeobGxoauMmo npopenaTtb
criegyoulee:

1. TlogcoeamHuTte K TpyBHOM cnucteme Yepes 3-Xx040BOM KnanaH
WCTOYHUK CKaToro Bo3ayxa (KOMnpeccop Mnu nepeHoCcHowm
HarHeTaTenb BO3ayxa), UCNOMb3ysi COeANHUTENbHbIE MydThI.

2. OTknouuTe ¢ NomoLLbo 3-X040BOr0 KranaHa npogyBaemMyto
TPYOHYIO CUCTEMY OT acnupauMoHHOro npubopa, Ans Yyero
noBepHUTE KpaH u3 nonoxexus 0° B nonoxexHune 180° (cm. puc.
6.11).

3. TpopayeainTte TpybHyto cuctemy okoro 10 cexk.

4. TloBepHuTe KpaH B nonoxeHue 90°. B aToM nonoxeHun knanaHa
npnbop acnmpaunoHHon cuctembol ByaeT OTKIHOYEH Kak OT
TPYOGHOW CUCTEMBI, TaK M OT UCTOYHUKA HAarHeTaeMoro Bo3ayxa.
Mopoxaute okono 20 cek. Ana ocaxaeHus B TpyOHOM cucteme
MbInV 1 rps3v BO M3bexaHne Nx nonagaHus B acnvpaumoHHbIN
npuodop.

5. B TedeHue nocneayowwmx 10 cek. BHOBb NOAKMOUUTE TPYOHYHO
CUCTEMY K COOTBETCTBYHOLLEMY NPUOOPY, NOBEPHYB KpaH B
nonoxeHue 0°.

Becb npouecc npoayBku AormKeH bbiTh 3aBepLueH B TedeHnn 50 cek.
And Toro, YTobbl JAaTYMK MOTOKA BO3A4yXa B acnupaumoHHoM npubope
He cdopmuMpoBan CurHam HeucnpaBHOCTM TPybOHoOW cucTtembl. B
crnyyae HeobGXOOAMMOCTW MPOBEAEHWS MOBTOPHOW Mpoueaypsl
NpoayBKW, ee criegyeT HaynHaTb He paHee, yem yepe3 120 cek
nocne npeablayLien.

Hata: 11/13
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MoHTax cuctemnl Tpyb

6.9 YctpomnctBo cbopa KoHOeHcaTa

YKA3AHUE

MopknioyeHue

lMosopom 45°

Ycempoticmeo cbopa
KoHOeHcama

(makc. 16 6ap)
(onyusi)

mun KA-DN25

\J \AVK
RN
@O TITANUS®
009‘60(@
<

Puc. 6.12 MoHmasx ycmpoticmea cbopa koHOeHcama

YctponctBo cbopa koHAeHcata HeobGXoAMMO MOHTMpOBaTb B CaMoW
HWKHEN Touke TpyOHOM cucTembl neped dunbTpamym KU npubopom
TITANUS®. KpenneHue ycTpoiicTBa cbopa KOHAeHcaTa OCyLLeCTBAETCS

C MOMOLLbI0 pe3bb0oBLIX COEANHEHUN.

[na BcTpavMBaHWs YCTpoOWCTBa cbopa KoHAeHcata B TpyOHyto
CcMCTEMY HeoGXoAMMO WCMONb30BaTb C KaXKAOW CTOPOHLI MO ABa

YrNoBbIX NepexogHuka 45°.

Mpu MoHTaxe obpallanTe BHUMaHUE Ha HanpaBrieHWe NoToka Bo3ayxa
(cm. cTpernky Ha koprnyce ycTponcTBa cbopa koHaeHcaTa).

MoaroToBbTe MO 2 YIMOBbIX NEPEXOAHMKA Ha KaXayl CTOPOHY M
coefuHUTe YcTpoicTBo cBGopa KoHAeHcaTa C TpyOHOM cucTemoi

pe3bb0BbIMM COEANHEHUSIMM.
2. [JononmHuTenbHO 3akpenuTe YCTPOMCTBO ABYMS

KpOHLUTENHE.

BUHTAMMU Ha

Hata: 11/13
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6.103awmTa oT AeTOHaUUN

YKA3AHUE

nnactukosas Tpyba ¢
BO3yX03a60pHbLIMU
~ 0TBEpPCTUAMN

noBopoThl 45°

=

YcTpoicTBo
3aluThLI OT
fAeToHauum

MeTannuueckas Tpyba

—— MeTannuuyeckas Tpy6a

YcTpoicTBo
T 3awmThbl oT
[feToHauum

nnacTtukosas Tpy6a
o6paTHoro Bosayxa

noBopoThbl 45°

Puc. 6.13 MoHmas ycmpolicmea 3auwjumbsl om demoHauyuu

YCTpONCTBO 3aWwuTbl OT AeToHauMum HeobXoAMMO MOHTMPOBaTb Ha
paccTosHum MmuHuMmym 1 M. oT npubopa Kak B acnMpauuoHHOn TpybHon
cuctemMe, Tak U B nuHUKM obpaTHoro Bblibpoca Bo3gyxa. Co CTOPOHbI
acnvpauuoHHOW TPyOHOWM cucTembl YCTPOWCTBO 3aluuTbl OT AeToHauuu
dukcmpyeTca pe3bboBbIMM COEOAUHEHUSMW, a B NMHUMKM OBpaTHOro
Bblbpoca Bo3gyxa Bkneusaetcs. CoeaunHeHue ¢ npuGopom TITANUS ©
ocyulecTBnsieTcs  cranbHbiMM  Tpybamu  (cm. puc. 6.13) c
MCnosib3oBaHNEM pe3b00BbIX COeAMHEHUN anameTpom %"

[na co3gaHus repMeTUYHOro CoeaMHEHUs YCTPOMCTBA 3aluUTbl OT
AeToHaumMm ¢ Tpybamum B pe3bbOBbIX COEAMHEHUsIX 00A3aTENbHO
ucnosnb3oBaTb  YNMAOTHUTENbHYD  NEHTY  WUnu pe3bboBoi
YNIOTHUTENb.

Mpu MOHTaXXe YCTPOWCTBA 3aliMTbl OT [geToHauum obpalyaTb
BHMMaHWe Ha HanpaBreHne NoToka Bo3ayxa Heobsi3aTenbHo.

Hata: 11/13
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MoHTax cuctemnl Tpyb

6.11TecToBbLIN apganTep

BHUMAHME

TecToBbIN aganTep
./ MBX Tun PA-PVC

Puc. 6.14 MoHmaxx mecmoeoeo adanmepa
TecToBbI aganTep BKIEMBAETCS B HEMNOCPeACTBEHHOM O6nmM3ocTM oOT
acnvpaumoHHoro npubopa. TecToBbIN aganTep B HOPMaribHOM pexume
paboTbl OOMKeH ObITb MOCTOSHHO 3aKPbIT U OTKPbIBATbCA Cyrybo npwu
TeXHUYeCKoM ob6CnyXMBaHuM Ans nogadn TeCTOBOro rasa unv abiMa.

lMocne npoBegeHns NpPoBepku paboTbl acnMpaunoOHHON CUCTEMBI U
nepegayn curHana TpPeBOrM B MPUEMHbIN NpUBOp MOXapHON
CUrHanuM3auum TeCTOBbIA aganTep crefyeT BHOBb 3aKpbiTb, MHAYe
cdhopMmpyeTcs coobLieHrEe O HapyLleHnn NoToka Bo3gyxal

Hata: 11/13
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BBog B akcnnyataumto

7 BBop B akcnnyaTauuio

YKA3AHUE

Mpu BBOAE B 3KchfyaTauuio HeobxoaMMO 3anofiHUTb MPOTOKOS
ucneitaHun (cm. npunoxeHue). OH TpebyeTcsa Ans nocrnegyoLlen
OLEHKM [aHHbIX, TakUX Kak 3Ha4YeHMe BO3QYLUHOTO MOTOKa, TuM
HacTpoek (cM. pasgen 7.1), TemnepaTypa W OaBliEHVWE BO34yXa,

BblCOTa HaJ YPOBHEM MOpS.

MpoBepka HacTpoek [lepen BBOAOM B akcnnyataumio nposepbte HacTtponkn TITANUS

(Pasgen 5.3 «Hactponikuy). 3atem nogknioumnte npubop K

ANEKTPONUTaHUIO.
Martpy6ok
TITANUS®
Kopnyc " Ka6enbHble BBOABI

Puc. 7.1: [posepka Ha 2cepmemuy4HOCMb
Ona sBeoaa B akcnnyaTtauuio TITANUS® Heobxoammo

NOJTHOCTbHK MPOJIOXKNTb CUCTEMY pr6 M noacoeanHNTb ee K I'Ipl/l60py

Hata: 11/13
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7.1

YKA3AHUE

Buabl HacTpoek

7.1.1

HacTponka gatumMka Bo34yLWHOro
noToKa

YT1o6bl npaBunbHO HacTpouTb TITANUS®, npuGop AomkeH
npopabotatb kak MUHUMYM 30 MWHYT Ha MOAKITHOYEHHON
cucteme Tpy6.

e HacTpoiiky MOXHO npoBecTu 6e3 y4érta aTtMoccepHoro AaBrneHus
Bo3gyxa (cm. pasgen 7.1.1 «HacTtponka 6e3 y4é€Ta [aBneHus
Bo3ayxa». [1o orpaHnyeHnam Ans 4aHHOro BMAa HacTpoOek CM. pasfen
4.3 «KoHTpomb BO34YLLIHOMO NOTOKa».

e [laTunk BO3QYLUHOTO MOTOKA MOXHO HACTpoUTb C  YY4ETOM
aTtMocdepHoro aasneHus Bosayxa (cMm. pasgen 7.1.2 «Hactponika ¢
Y4€TOM [aBrneHust Bosdyxa»). [nsi 3TOro HyXHO MCNonb3oBaTb
nononpaBoyHble Tabnvubl MO AaBreHWo BO3Adyxa, NPUBEAEHHbIE B
NPUNOXEHNN.

YTobbl MMETb BO3MOXHOCTb NPaBUSIbHO OLIEHMBATb 3HAYEeHWE JaT4yuka

BO3QYLUHOMO MOTOKa MpU  BbINOMHEHNMM paboT MO  TEXHUYECKOMY

obcnyxmBaHuio, B mMbom cnydae 3aduKCMpymTe TWUM HacTpoek B

NPOTOKOS1E UCMbITaHUMN.

Hactponka 6e3 yuyéTa gaBneHus Bosgyxa

KHonka nHuumanusaumm
noroka

Puc. 7.2: Hacmpolika 0amyuka 8030ywHoe20 nomoka 6e3 y4éma OaerneHusi 6030yxa 8
TITANUS®

1. Y6eputecb, 4to npmnbop npopaboTtan kak MUHUMYM B TeyeHune 30
MUH.

2. T[1pOKOHTpONMPYNTE HanpsbKeHMe Ha Toudkax mamepeHus MP2 (+) n
MP3 (-). MNMpu atom yuuTbiBaiTe NOMASAPHOCTb. B unameputenbHom
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7.1.2

npubope BbiIbepute amnanasoH «V-DC». HanpspkeHue B Toukax
n3MepeHunsa ctaHgapTHo coctaenseT 1,2 B.

3. [Ecnu 310 He Tak, ycTaHOBUTE JaHHOE 3HaYeHue Yepes3 TPMMMEPHbIN
noteHumnomeTp R5 npm nomoLm maneHbKon OTBEPTKMN.

4. HaxmuTe KHOMKY nHMUmManusaumm notoka «Flow-Init» S2 Ha
pAetektopHom mogyne TITANUS® (cm. Puc. 7.2).

5. Tlocne Toro, Kak HaXxaTa KHomnka uHuguanmaaumm notoka «Flow-Init»
S2, sakpoiTe kopnyc TITANUS®.

Mpouecc nHnumanusauum TITANUS® gnutcs npubnmanTensHo 5 cekyHa.
Bo Bpemsa wuwHMumanu3auum npubop HaxoAMTCA B MOSIHOCTbLIO
paboTocnocobHOM cocTosiHMM. B 9TO Bpemsi CBETOOUOOHbIA MHOMKATOP
paboTbl MUraeT U Henb3s AonyckaTb U3MEHEHUs BO3AyLHOro notoka. o
3aBEPLUEHNI0  MHMUManu3aumMm CBEeTOAMOAOHbIN  MHAMKaTop paboTbl
NnepexoauT B PeXMM NOCTOSHHOIO CBEYEHMWs, AaT4MK BO3AYLUHOMO NOTOKa
3aKOHYMI onpefeneHne cBoux (haKTUYECKUX mapamMeTpoB Ans AaHHOMW
cuctembl Tpyo.

Hactpowuka ¢ y4éTom aaBneHusa Bosayxa

OcHoBHasi
nnara

D,, 000"

Puc. 7.3: Hacmpolika 0amyuka 8030yWHO20 omoka ¢ y4émom OasrieHusi 6030yxa 8
TITANUS®

[na HacTpoliku faTymka BO3AYLIHOMO NOTOKa C Y4ETOM AaBEHUs BO3ayxa
TpebyoTca GapomeTp UM MynbTumeTp. HeobxoguMmo  BbINOMHUTH
cnegyoLune onepaumu:

1. Y6egutecb, 4To Npndop npopaboTtan kak MUHUMYM 30 MUH.

2. BbiacHuTe BbICOTY Ha YpPOBHEM MOpS MecTa, rge CMOHTMpOBaHa
acrnvpauuoHHas cMctemMa M BHeCUTe 3TO 3HayeHwe B MPOTOKOI
UCMbITaHUMN.

3. WNamepbTe npu noMowm pyyHoro 6apomeTpa gaBneHune Bo3gyxa, a
npv nomowm npubopa pOnd w3MepeHuss TemnepaTypbl —
TemnepaTypy OKpyxallenh cpefbl, U BHecuTe oba 3HavyeHus B
NPOTOKOS UCMbITaHUMA.

4. Ha ocHOBaHUM NoOMpaBoYHbIX Tabnu No gaBneHuo Bo3ayxa (CM.
NpunoXxeHune) onpegenquTe 3HayveHWe napameTpa, Ha KOTOPbINA
OO0JDKEH OblTb HACTPOEH AAaTUYMK BO3AYLLIHOIO MOTOKA, M BHECUTE €ro
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Takke B MPOTOKON UchbiTaHUiA. Mpu npoekTupoBaHuKM TpyOHOW
CUCTEMbI y4nUTbIBalTE AaHHbIe NONpPaBOYHON Tabnuubl.

5. [MoakntounTe MynbTUMETP K ToYkaM nameperms MP2 (+) n MP3 (-)
(cMm. Pwuc. 7.3). Tlpu 3TOM y4yuTbiBalWTe nonsipHoCTb. B
nameputensHom npubope Bbibepute gmanaszoH  «V-DC».
Hanps»keHune B TOUKax namepeHus ctaHgapTHO cocTtasnseT 1,2 B.

CTtaHgapTHO ycTaHaBNMBaeMOE B TOYKaX U3MEPEHUS HanpsikeHue
1,2 B cooTBeTCTBYET CpegHEMY ro4OBOMY AaBfiEHUIO BO3dyxa Ha
COOTBETCTBYIOLLEN BbICOTE HaZ YPOBHEM MOpS.

YKA3AHUE

6. YcraHoBMTE Yepe3 TPMMMEpPHbIV noTeHumnomeTp R5 npu nomolum
ManeHbKOM OTBEPTKM 3HAYEeHWe mnapameTpa, MONy4YeHHoe Wu3
nonpasoYHON Tabnuupbl N0 AaBneHUo BO3ayxa.

7.2 [leTeKTOpPHbIX MOAYNb U Nepepaya
CUrHana TpeBoru

3anyctute [eTEeKTOpHbI MOAYMb M MpOBepbTe nepejady curHana
TPEBOMM Ha MpUEMHbIN MPMBOP MOXapHOW CUrHanmMsauun crnegylowum
obpasom:

1. Pacnbinute TecToBbIl a3po3onb NMGo B NepBoe Bo3ayxo3abopHoe
oTBepcTue nnbo B TectoBhblii agantep TITANUS®.

2. BbinonHuTe AencTBusi B COOTBETCTBUM CO CrieaytoLLen Tabnuuen.

MpoBepebrTe, ... Ecnun 3To He TaK, ...
MHOULMPYETCA NN curHan Tpesorn 1 npoBepbTE, NOACOEAMHEHA NN MHOWKATOPHAs
Ha acnvpauvoHHOM v3BeLuaTerne. nnara...

2. meeT Nu MecTo AedekT Bo3ayx03abopHoM
CUCTEMBI.

3. 3aMeHUTe JEeTEeKTOPHbIN MOAYb.

nepegaeTcsi M CUrHan Tpeeorun 1. npoBepbTe NUHUIO NepeaaYn.
Ha NpUeMHbI Npubop noxapHomn
CUrHanM3aLumm n OH OTHOCUTCS K
HY)XXHOMY LUNendy.

Ecnn nepekntoyatens LOGIC-SENS S1-10 yctaHosneH Ha «ON»
(cm. pasgen 5.3 «Hactpoiikuy»), TO ANS uUCMbITaHWS TECTOBbIM
asposornem ero Heobxoanmo yctaHoBuTb Ha «OFF», 4ToBbl yckopuTb
YKA3AHUE 00paboTKy curHana TpeBoru.

| 3aHecuTe BCe NonyyYeHHbIe AaHHbIE B MPOTOKOIN.

YKA3AHUE
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7.3 TpoBepKa KOHTPOSA BO3AQYLIHOro
noTokKa

Pa3pbiB TpyObl  [1poBepbTe hyHKUMIO pacno3HaBaHWs paspbiBa Tpybbl:
1. OTcoeguHuTe TpyBy B Touke nogkntodeHust K TITANUS® unu
OTKpPOWTE BEHTUNb TECTOBOIO aganTepa.

2. MNpoBepbTe, 3aropencs M MHAUKaTop HEMCNPaBHOCTM Ha
acnvpaumnoHHOM cucteme.

3. MNpoBepbTe, ONUUOHANBHO, NOKa3aHUA AaTymka NOToKa BO3ayxa npu
NOMOLLIM AnarHocTuyeckoro nporpammHoro obecneveHus DIAG 3 n MK
Unun HoyToyka.

4. BHecuTe pesynbTaT B NPOTOKOM UCMbITaHUN.

3acopeHune [lpoBepbTe PYHKLMIO pacro3HaBaHUs 3aCOPEHUst TPyObI:

1. 3akynopbTe — B 3aBUCUMOCTM OT CNPOEKTUPOBAHHOIO KOHTPOIS
BO3YLUHOIO NOTOKa — COOTBETCTBYHOLLLEE KONMMYECTBO BCAaChIBaOLLMX
OTBEPCTUN NNUMKON NEHTOWN.

2. lNMpoBepbTe, 3aropencs M UHANKATOP HEUCMPABHOCTU Ha
acnvpaumnoHHOW cucteme.

3. MpoBepbTe, ONUUOHANbLHO, NOKa3aHUs AaTyMka NOToka BO3ayxa npu
NoMoLLM AnarHoctTmuyeckoro nporpammHoro obecneveHust DIAG 3 n MK
UIn HoyTOYKa.

4. BHecuTe pesynbTaT B NPOTOKOM UCMbITaHWUNA.

Pa3pbiB vnu 3acopeHue Tpybbl oTOOpaxxaeTcs COOTBETCTBYHOLLMM
TakKTOM MWraHusi CBeToAModa HeucnpaBHOCTM Ha npubope
acnupauMoHHON CUCTEMBI.

- PaspbiB: 3X MuraHusi

YKA3AHUE - BacopeHue: 2x MuraHus

CoOTBETCTBYIOLLMIA KOL NMOBTOPSETCH KaXable 2 CEKYHAbI.

Mouck HeucnpaBHocTen Ecnu HeucnpaBHOCTM BO34YLIHOMO MOTOKA HEKOPPEKTHO onpeaensitoTcs
npubopom, TO BhINOMHWUTE cneayoLwme AeNCTBUS:

MpoBepebTe ...

1. Bce nu oTBepCTMSA CBOBOAHBI.

2. Het nu B TpyBHONM cucTemMe pa3pbiBOB UMK TPELLMH.

3. Bce nu TpyOHblE cOeaMHEHUS rePMETUYHbI.

4. imeeT nn BEHTMNATOP BO3MOXHOCTbL CBOOOAHOrO BbIOpoca BO3ayxa.
5. MpaBunbHble MK BbINKN NCMONMBb30BaHbI KANIMOPOBOYHbLIE NINEHKMN.

Ecnn Hukakue pedektbl He obHapyxeHbl, To TITANUS® unu patumk
BO3[YLUHOIO MOTOKA HEOOXOAMMO MPOBEPUTHL Ha UX paboTOCNOCOBHOCTL
NoCcpeacTBOM KOHTPOSbHOM TpyOKM unm ONarHoCTUYeCKoro

nporpaMmHoro obecnedeHuss (cM. pasgen 7.5 «®DyHKUMOHANbHOE
ucnbitaHne TITANUS®»).
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7.4

YKA3AHUE

MpoBepka nepegayvu curHana
HeucnpaBHOCTH

Cnepylowme gerncTeus MoryT ObiTb BbIMOSTHEHBI, TOSIBKO MOCHE TOro
KaK npoBeAeHa HacTpoMka BO3AYLLUHOIO MOTOKa B COOTBETCTBUM C
pasgenom 7.1 «HacTponka gatymka BO34YLIHOIO NOTOKay.

1. MNpoBepbTe Nnepegayy curHana HemcnpPaBHOCTMU.
Mpn nNpoBepke KOHTPONS BO34YLUHOMO MOTOKa (B COOTBETCTBUM CO
cnegywowmm pasgenom) ybegutecb B TOM, UTO HEWCNPaBHOCTb
oTobpaxaeTcs Ha cooTBeTcTByloweM mHaukatope TITANUS® u Ha
npvemMHOM npubope NoxapHOW CMrHanM3aumm.

7.5 ®yHKUMOHanbHoe ucnbitaHme TITANUS®

7.5.1

Ecnn  TITANUS® HeBO3MOXHO HacTpouTb, TO MPOBEPbTE €ro
paboTocnocobHOCTL MpPM MOMOLLU KOHTPOMbHOW TpybKM M undpoBoro
MaHomeTpa nmMbo npu MOMOLUM AMarHOCTUHECKOro MpOorpamMMHOro

obecneverus. Ans atoro TITANUS® pomkeH npopabotatb kak MUHUMYM
30 MUH.

MopgroroBkKa K (*)yHKLIMOHaanOMy UCNbITaAHUKO

1. OtcoeanHuTte cuctemy Tpy6 ot TITANUS®,

TecTtoBas Tpy6ka ans ADX,
TITANUS Tun PFR

BO3/1yX03a60pHLIE OTBEPCTUA

LWnaHr ansa u3mMmepeHus aaBneHus
N
Apantep ¢ e

e Liucpposoit maHomeTp
Tun GDH 01 AN

Puc. 7.4: Mposepka pabomocnoco6Hocmu TITANUS®
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YKA3AHUE

7.5.2

YKA3AHUE

YKA3AHUE

N

MoacoeguHNTE KOHTPOIBbHYO TPYOKY.

MogkntounTe wnaxr kK Touke B agantepa maHomeTpa.

4. T[logcoeanHuTe 4-NOMOCHBIV LUTEKEP aganTtepa K uudpoBoMy
MaHOMETPY 1 BKIOUYUTE €ro.

w

Ona TITANUS® 2 nogrotoBka K (OYHKLMOHAMNbLHOMY WCMbITaHUIO
NpoBOAUTCS Ha OCHOBaHUW onepauun 1 — 4 ansa obenx cuctem Tpyo.

NMpoBeaeHue PyHKUMOHANBHOIO UCMNbITaHUA

@PyHKUMOHANBHOE  UCMbITAHWUE  MOXHO TMNPOBECTM C  UNpoBbIM
MaHoOMeTpoM K 6e3 Hero. [anee npvBOAMTCA MOMHOE OMNWCaHue
ucnbiTaHna. Ecnn Bo Bpemss wucnbitaHna TITANUS®  BosHukaioT
OTKJTOHEHMS OT OMMWCAHHOro MpoLecca, TO 3TO 3HA4MT, YTO Npubop nnm
€ro AaTyvK BO34yLIHOro NoToKa HencrnpaeHbI.

1. Y6egwutech, 4To npnbop npopaboTtan kak MUHUMYM 30 MUH.

2. 3akneliTe BCce BO3ayx03abopHble OTBEPCTUS KOHTPOIILHOW TPYGKM
nunKon neHTtow. BosHukatolee B npubope NoHWKEHHOE AaBneHne B
TeYeHne KOPOTKOro BPEMEHW HapacTaHUs AOIMKHO COCTaBUTb NpU
HanpshkeHun BeHTunaTopa 6,9 B npnbn. 250-310 MNa, a npn 9 B —
460-530 Ma.

3. OtkponTte Bo3ayxo3abopHble OTBEPCTMS Ha KOHTPOSbHOW TpyoOKe.
MpnbnnantenbHo Yepes 120 cek. HaXXMUTE KHOMKY MHULManusaumnm
notoka «Flow-Init» S2 Ha geTekTopHOM Mopyrne. CBeTOAMOOHBIN
nHaukatTop paboTbl Ha Npubope OyaeT MuraTtb, a MHOUKATOP
HEencnpaBHOCTW JOMKEH NoracHyTb (CM. YkasaHue).

4. 3aknewTe BCce BO34yXx03abOpHbIE OTBEPCTUS KOHTPOMbHOM TPYOKM
nunkon nenton. Muratownn kog ceetTogmona Ha npnbope Yepes
HEeCKOINbKO CeKyH[ LOMKeH nokasatb ,3acop” (cM. YkasaHue).

5. CHoBa oTKkponTe Bce BO34yx03abopHbIe OTBEPCTUS KOHTPOMbHOM
TpybOKM. Yepes HeCKoMNbKO CEKyH MUraHue cBeToanoaa AOMMKHO
NCYE3HYTb.

6. YpanuTe KOHTponbHOM Tpybky. Muratowmn kog ceeToguoga Ha
npnbope Yepes HECKONBbKO CEKyH OOIMKEH nokasaTb ,Pa3pbis®.

7. CHoBa NoACcOeAVHUTE KOHTPOIMbHOW TPYOKY K npnbopy. Yepes
HECKOJITbKO CEKYHJ MUraHne cBeToamoaa AOSMKHO UCHE3HYTh.

Pa3spbiB unu 3acopeHue Tpybbl 0TOBpaxkaeTcss COOTBETCTBYHOLLMM
TakKTOM MWraHusi CcBeToaModa HeucnpaBHOCTM Ha npubope
acnMpaunoHHON CUCTEMBI.

- Pa3pbiB: 3X MuUraHus

- 3acopeHue: 2x MuraHus

CoOTBETCTBYIOLLMIN KOO NOBTOPAETCH Kaxable 2 CEeKyHAb!.

Onsa TITANUS® 2 dyHKUMOHanbHOE UCTbITaHNe NpoBOaAUTCS Ha
OCHOBaHuM onepauun 1 — 7 gns o6enx cuctem Tpy6.

Ecnv npn npoBegeHun oyHKUMOHANBHOIO UCMbITaHUS HAa acNUpaunoHHOM
n3BeLlaTene He BO3HMK curHan ob owwmbke, TO HEOOXOAMMO NPOBEPUTH
cuctemy Tpyo.
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Mpoeepka nogcoeguHeHusa [lpoBepbTe,

YKA3AHUE

YKA3AHUE

YKA3AHUE

7-8

1. MpouHo nn cuctema Tpy6 coeamHeHa c natpy6kom TITANUS®.

2. Bce nu TpybHbIE DUTMHIM 3aKneeHbl 1 repMeTUYHa Ny cuctema. Ans
3TOro CHavana 3akpouTe Bce BO3yx03abopHble 0TBEPCTUS
(Hanpumep, N30NALNOHHOW NeHTon). 3aMepbTe BO3AYLUHbIN MOTOK Y
BbIMYCKHOM OTBEPCTUM UNN Yepe3 TEeCTOBbIN afanTep, ecrnv oH
ycTaHoBrneH. (Cm. Pasgen 2.3).

3. [MpaBunbHble NK ObINM NCNONBb30BaHbI KANMOPOBOYHbLIE MIEHKM Ha
BO3yX03a00pPHLIX OTBEPCTUSX.

lMocne HacTponkm gaTymka noToka Bo3ayxa (Pasgen 7.1 «Hactporika
AaTtynka noToka Bos,u,yxa») HENb3 BHOCUTb HUKaAKUX U3MEHEHUI B
cuctemy Tpyb. Ecnm B nocnegcteBum notpebyeTcd nepegenatb
TPyOHYIO cucTemy, TO [AaTyMK MOTOKa BO3dyxa Heobxooumo
HacTpoUTb MOBTOPHO.

Ona npoBedeHUst PYHKLMOHANBHOMO WCMbITAHWS OMUMOHANbHO MOXHO
ucnosnb3oBaTh AuarHoctTudeckoe nporpammHoe obecneveHne DIAG 3.
[nga aToro HeobxoanmMo NPoM3BECTU CreayoLne AeNCTBIS:

1. YcraHoBuTe AmarHOCTMYECKoe nporpammMHoe obecnevyeHne Ha
HoyTOyke wunu K. B kayecTtBe onepaLMOHHbIX CUCTEM MOXHO
ncnonb3oBatb WINDOWS 95, 98, ME, 2000 n NT.

2. Nogkntountb TITANUS® uepes pasbém «Diag.» nnmatel npubopa
nocpencTtBoM BXoAAwlero B KOMMMEKT ANAarHOCTU4YeCKoro kabens K
MK.

3. 3aI'IyCTVITb AOnarHoctmn4yeckoe nporpaMmmMmHoe obecneveHue.

4. Ha akpaHe MK 6yayT Bu3yanbHO oTobpaxaTbCsi TEKYLUME NOKa3aHus
TITANUS®.

[ns KOPPEKTHOro LIBETOBOr0 U300paXKeHWs NCMOMb3yeMblii MOHUTOP
1 rpachmyeckasl kapTa AOJPKHbI 0OToGpaXkaTb bonee 256 LBETOB.

Mo 3aBepLieHno PYHKUMOHANBHOMO UCTbITaHUA HeobXo4MMO NOBTOPUTL
npouenypy BBoAa B 3KcnnyaTauuio npubopa ¢ NogknioYeHHON cMcTeMon
Tpyb m3 pasgena 7.1 «HacTpovika gaTymka BO34YLLIHOIO NOTOKa».

Mo 3aBeplLUeHUO BBOAA B JKCMryaTauMi HEOOGXOAMMO COXPaHUTb
3HayeHUss  HacTpoek B  OMarHOCTUYECKOM  MPOrpamMmmHOM
obecrieyeHun, pacrnedyataTb WX U MNOAWUTbL K WUCMOMHUTENBHON
AOKYMEHTaL N,
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8 TexHu4yeckoe obcnyxmBaHue

8.1 BusyanbHbIn ocMOTp

MpoBepbTe

¢ [lpu Hannumm ceBoboaHOro AocTyna K TPYOHOW CUCTEME KayecTBO ee
MOHTaXa 1 OTCYTCTBME NOBPEXOEHUN,;

e CB0b0OaHbI N BO3ayx03abopHble OTBEPCTUSA TPYOHOM CUCTEMBI;

¢ [lpo4YHOCTb NpUcOeaMHEHMS K Npnbopy TpyOHONM cucTembl 1 Kabenen;

¢ [lpaBWnbHOCTb YCTAHOBKM hmkcaTopa npmubopa, ecnvm umeeTcs;

¢ lcnpaBHa nun acnupaumoHHas cuctema (CM. Tabnuuy co CBETOBbIMU
kogamm).

8.2 Tabnuua co cBeTOBbLIMM KOOgaMM

MoHTaxHas nnata MOAyns OCHalleHa CBEeToAMoAOM, MO KOTOPOMY,
MCnonb3ys CBETOBbIE KOAbl, MOXHO ONPedenuTb pasnuyHble TUMbl
HencnpaBHOCTEN M COCTOSIHUE YCTPONCTBA:

CBeTOBbIE KoAbl AeTEeKTOPHOro MmoAaynsa
Kon 3HauyeHue
MOCTOSIHHO ropuUT HencnpaBHOCTb B AETEKTOPHOM Moayse
1-X MuraHve MHMUmManmn3auma Bo3gyLHOro NoToka aktuBHa
2 X MyraHve BO3AYLUHBINA NMOTOK CIIMLLKOM criab (3acopeHue)
3 X MUraHve BO3AYLUHbIA NOTOK CIIULLIKOM CUMbHBbINA (pa3pbiB)
4 X MUraHve - MHUUmanmn3auua nocne BKN4YeHnsa nntaHug.

Bo BpeMs MHMUManusaummn abiM He AeTeKTMpyeTcst

§

Csetoauop

Puc.. 8.1: PacnonoxeHue ceemoduoda Ha 0emeKkmopHOM Modyre
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CBeTtoBble koabl LED1 u LED 2 Ha ocHOoBHOM nnarte
Kop 3HaueHue
1-x MuraHve OwwmbKa: KOHTPONIb BHYTPEHHEro HanpaxeHna 1
2-X MuraHue OwmnbKa: KOHTPOIb BHYTPEHHETO HaNpAXKeHnA 2
3-X MuraHue OwwmbKa: KOHTPOIb HAMPAXKEHNA BEHTUAATOPA
4-x Muratue OwmnbKa: KOHTPOIb HAMPAXKEHWNA KOPPEKLMM MO AABNEHUIO
5-x muraHve MporpammHblIii cboii
6-x Murasvne BHyTpeHHAA ownbKa 1
7-X Mmyrasvne BHyTpeHHAA owmnbKa 2
8-x muraHve NHWumMannsauma ycTpoicTea

S
.DDDD DDD £0oo0moag_”

@@@8 N

/0 @™ ©LhN mm—

[eTekTopHbIn Moaynb |

[eTekTopHbI Moaynb Il

OCHOBHasA nnata

Puc.. 8.2: PacrionoxeHue ceemoduodoe Ha 0OCHO8HoU nname

8.2.1 1 x muranme (OwmnbKa:
KOHTponb BHYTpPeHHero HanpsxeHus 1)
Mpn mMuraHum oboux CBETOAMOAOB LETEKTOpPHbIX Moaynen. [ns

YCTpaHEeHUA nNpuynHbl, BbINOJTHUTE cCneaywuine OencTemsa B Hy)KHOl71
nocnegoBaTesyibHOCTU.

LWar Bo3amoxHas npuuuHa | [lmarHocTtuka Mepbi

- Wameputb pabouee
HanpsbkeHne TITANUS®
npu NOMoLLu
MynbTUMETpa

- 3HayeHuWe HanpskeHus
[OIMKHO ObITb B MHTepBane
ot 14B oo 30B

- [Onsa guarHocTtukn Bam
noHapobuTcs BTOpas
OCHOBHasi naTa, ecnm
3TO HeJOCTYMHO,
nepexoguTe K waram 3-
5

- BbikrtounTte ycTponctBo | 3ameHuTb
2 OcHoBHas nnara - 3ameHuTe OCHOBHYIO HeucnpasHyto
HeucnpaBHa
nnaTy Ha aHarnorn4yHyto OCHOBHY'O nnarty

- Bkniouute nuTaHune n
AaviTe HeCKoNbKO MUHYT
3arpy3nTbCs YCTPOWCTBY

- Ecnu npuunHa Gbina B
nnare, 3T0 AOIHKHO
peLwmnTb npobnemy

- BbikntounTte ycTponcTeo

Mnata nhavkauum - 0 6 SameHuTh
3 TCcoeanHUTE Kabenb HeMCNpaBHYIo

HencnpaeHa nnaTbl UHAMKaUMK oT AnaTy MHAVKaLMK
OCHOBHOW Nnarhbl

Pabouee HanpsikeHue
CMULLKOM HU3KOe

Wcnpasutb
HanpsikeHvie

8-2 fata: 1113
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BkniounTe nutaHue n
[anTe HeCKOmNbKO MUHYT
3arpy3uTbCs yCTPONCTBY
Ecnu npnyvHa 6bina B
nnate, 3T0 JOMMKHO
peLunTb npobnemy

CeTeBas kapTa
HewvcnpaBsHa (ecnu
ncnonb3yeTcs)

BbikntounTe yCcTponcTeo

OTtcoeanHuTe kabenb
CeTeBOW kapTbl OT
OCHOBHOW NNnatbl
BkntounTe nutaHune n
[anTe HeCKONbKO MUHYT
3arpy3vTbCsl YCTPOWUCTBY
Ecnu npuumHa 6bina B
KapTe, 37O JOSKHO
pewunTb npobnemy

3ameHnTb
HeucnpaBHyo
CeTeBYIO KapTy

MO,ElyJ'Ib OTKIHOYEHUA
HeucnpaseH

Bbikntounte yCcTponcTeo
OTcoeanHuTte kabenb
MOZYrst OTKIIOYEHWS OT
OCHOBHOW NnaThbl
BkntounTe nutaHune n
[anTe HeCKONbKO MUHYT
3arpy3vTbCsl YCTPOWCTBY
Ecnu npnyvHa 6bina B
mogyre, 3TO AOIMKHO
pewunTb npobnemy

3amMeHnTb
HeucrnpaeHbIN
Moaynb
OTKIOYEHUSsI

Ecnu nocne onucaHHbIX Bbllle LAroB TaK U HE YAarnochb yCTpaHUTb
HeucnpasHOCTb, obpaTuteck B Wagner Group GmbH ¢
onucaHveM npo6rieMbl U 3HaYEHMEM CBETOBOIO KoJa.
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8.2.2 2 x muraHue (OwnbKa:

KoHTpornb BHYTpeHHero HanpsbkeHus 2)

Mpu mMuraHum obomx CBETOAMOAOB [LETEKTOPHbIX MOAYMEN.
YCTPaAHEHUS MPUYUHBI, BbINOMHWUTE CRegyllne LEWCTBUS B HYXXHOM

nocneagoBsaTtesyibHOCTU.

War Bo3moxHas npuimnHa

OnarHocTtuka

Mepbl

Pa6oyee HanpspkeHue
CIMULLIKOM HU3KOE

Mameputb pabouee
HanpsbkeHve TITANUS®
npv nomoLuu
MynbTUMETpa

3HayeHne HanpshkeHust
[OMKHO BbITb B MHTEpBarne
ot 14B go 30B

Wcnpaeutb
HanpshkeHne

OcHoBHas nnaTa
HeucnpasHa

[nsa guarHocTukmn Bam
noHagobuTcs BTopas
OCHOBHas nrara, ecnu
3TO HEeAOCTYMHO,
nepexoguTe K waram 3-
4

Bbikntounte yCcTponcTeo
3ameHnTe OCHOBHYHO
nnaTty Ha aHanorn4yHyto
BkniounTe nutaHune n
[anTe HeCKONbKO MUHYT
3arpy3uTbCs yCTPONCTBY
Ecnu npnyvHa 6bina B
nnate, 3T0 JOMKHO
pewunTb npobnemy

3ameHnTb
HeuncnpaBHyO
OCHOBHYI0 nnaTy

[eTeKkTopHbI MOOYNb
HewncnpaBeH

Bbikntounte yCcTponcTeo

3ameHuUTe eTEKTOPHbIN
Moaynb Ha
aHanornm4yHbIn

BkntounTe nutanHune u
[anTe HeCKONbKO MUHYT
3arpy3uTbCsl YyCTPOWCTBY

Ecnu npnyvHa 6bina B
[eTeKTope, 370 AO0IMKHO
pewnTb Npobnemy
Ecnu ncnonesyetcs 2
AeTekTopa, noBTOpUTE
BblLLIE OMUCaHHbIE Luarun

3ameHnTb
HencnpasHbIN
DEeTEKTOPHbIN
Moaynb

Moaynb oTkno4YeHus
HeucnpaseH

BbikntounTe yCTpONCTBO
OtcoepnHuTe kabenb
MOZYNs OTKMIOYEHNS OT
OCHOBHOW nnaTsbl
BkntounTte nutaHune n
[anTe HeCKONMbKO MUHYT
3arpysuTbCs yCTPOACTBY
Ecnu npuymHa 6bina B
mopyne, 3To AOKHO
pewwnTb npobnemy

3ameHnTb
HencnpasHbIN
Mozaynb
OTKIMIOYEHNS

Ecnu nocre onucaHHbIX BbllLe LLIAroB Tak U He YAanocb ycTpaHUTb
5 HeucnpaBHoCTb, obpatuteck B Wagner Group GmbH c
onncaHnem I'IpO6J'IeMbI 1 3Ha4eHemM CBeTOBOIro Koga.

Hata: 11/13

Onsa




TITANUS PRO-SENS® /net

TexHudeckoe obenyxmBaHme

8.2.3 3 x muraHue (OwnbKa:

KoHTponb HanpsihxeHUss BeHTUNATopa)

Mpn wmuraHmm oboux CBETOOMOOOB AETEKTOPHbIX

ycTpaHeHust

NPUYnNHbI,

BbIMOJTHUTE

cneaywouime

orlpep,eneHHoﬁ nocneagoBsaTesibHOCTU.

moagynen. [ns
gencTtems B

LWar

Bo3moxHas npuumHa

OnarHocTtuka

Mepbli

Pa6oyee HanpspkeHne
CINLLKOM HU3KOe

Mameputb pabouee
HanpsbkeHne TITANUS®
npv nomoLuu
MynbTUMETpa

3HayeHne HanpshkeHust
[OMKHO BbITb B MHTEpBane
ot 14B go 30B

Wcnpasutb
HanpspkeHve

MoakntoueHne
BEHTUNATOPA,
nepenytaHa
nonsipHOCTb

BeHTungaTtop He
BpalyaeTcs

BbikntounTe yCTpoONCTBO
Ha ocHoBHOM nnaTte
oTKnounTe Kabenb
BEHTMNATOpa

BkniounTe nutaHune n
[anTe HeCKONbKO MUHYT
3arpy3uTbCs yCTPOUCTBY
Ecnu npnyvHa 6bina B
BEHTUNSATOpPE, 3TO
OOIMKHO peLunTb
npobnemy

MpoBepbTe
noaKoyYeHne
BEHTMNATOPA K
OCHOBHOW nnate
(kpacHbIn — k.1,
YepHbIW - k1. 2)

BeHTunsarop
HeuncnpaseH

Larn 1-2 6binv nponaeHsl.
MNopgkntoyeHne
BEHTUMNATOPA NPOBEPEHO.

M3mepbTe HanpsbxeHne
BEHTUNATOPA NpY NOMOLLU
MynbTUMETPa

Ecnu HanpsixeHue OTIMYHO
OT 3HAYeHU NPUBEEHHbIX
HUXe — BEHTUNSATOP
HeucrnpaseH

[onycTtumoe HanpsikeHne
BeHTUnNsiTopa 6.9B

makc. 7.6B MUH. 6B
Honyctumoe HanpskeHne
BeHTUNsTopa 9B

makc. 10B MuH. 7.8B

Mockonbky
BEHTUIISTOP He
MOXET ObITb
U3BreYeH u3
Kopnyca,
3aMeHuTe Kopnyc

OcHoBHas nnata
HeucnpaeHa

LWarn 1-3 He nomornu
pewnTb Npobnemy
BbikntounTe yCTpONCTBO
3ameHuTe OCHOBHYIO
nnaTy Ha aHanornyHyo
BkntounTte nutaHune n
[aiTe HeCKONbKO MUHYT
3arpy3nTbCs YCTPOWCTBY
Ecnu npuunHa Gbina B
nnate, 370 JOMMKHO
peLunTb npobnemy

3amMeHnTb
HeucnpaBHyto
OCHOBHYIO nnaty

Ecnu nocne onncaHHbIX BhILLe LWIAroB Tak U He YAanoch YCTPaHUTb
HeuncnpaBHoCTb, obpaTuteck B Wagner Group GmbH c
onucaHveM npo6rieMbl U 3Ha4YEHMEM CBETOBOIO Koda.
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8.2.4 4 x muraHue (OwnOKa: KOHTPOISb HaNpsXKeHUs
KOppeKLuUn No AaBrieHUIo)

Mpn wmuraHmm obomx CBETOOMOOOB AETEKTOPHbIX

moagynen. [ns

yCTpaHeHuA NPUYnNHbI, BbIMNOJTHUTE cneaywoume ﬂ,eﬁCTBMﬂ B
OI'IpeD,eJ'IeHHOVI nocnenoBaTesibHOCTU.
LWar BoamoxHas OwnarHocTuka Mepbli
npuyYrHa
MopperynupoBaTtb
HanpshkeHve
mexay
N3MEpPUTENbHBLIMU
- M3amepbTe HanpsixeHne Toukami MP2 (+)
mexay MP2 (+) M MP3 (-) ¢ | 1 MP3 (-) ¢
NOMOLLbI0 MYyNbTUMETpPa NomoLbI0
- CTtaHpgapTHOE HanpshkeHve roTenLnomerpa.
HenpasunbHas 1.2B; BO3MOXHbI OTMuMS | finn sasncswero
yCTaHoBKa M;;-aa; 3aBUCMMOCTU OT OT AaBneHna
noToka Bo3ayxa:
1 HanpsbkeHus R3 ans [aBnenus Bosayxa 128
3asscsLlero ot - Ecnu 3HauveHue NexwvT B - b.ﬂﬂ
'g‘g:g;:avm noToka l;ngTéapBane mexay 0.5B un perynupoBKu
.9B, noteHumnomeTp R3 3aBUCSILLErO OT
HaACTpPOEH He npaBuibHO [aBreHns rnotoka
BO3ayxa
ncnonb3ynre
MNpuMeyaHune: HemcnpaBHOCTb | COOTBETCTBYHOLLYIO
dopmMUpyeTcsa Takke, ecrnv Tabnuuy.
HanpsikeHune Hke 0.2B nnn [ononHuTenbHyto
Bbiwe 2.3B MHOPMaLNIO CM.
B rnaea 7.1
- War 1 He pewwnn
npo6nemsi.
- Bblkntounte ycTponcTeo
- OTtcoeaunHuTe kabenb
[OEeTEKTOPHOro Moaynsi
OT OCHOBHOW Mnathbl
OCHoBHas nnaTa - BKJ:"O‘-WITG nnuTaHne n 3amMeHuTb
2 AaliTe HECKOMBbKO MUHYT | HeycnipaBHyto
HencnpasHa 3arpy3nTbCca yCTpOl;lCTBy OCHOBHYHO nnaty
- OcHoBHas nnata
HeucnpaBHa, ecnm HeT
HanpshkeHus Mexay
MP2 n MP3
Korga aeTekTopHbIn MOAyb
He yCTaHOBIEH, UHAUKATOP
Muraet 7x pas
- Bblkntounte ycTponcTeo
- 3ameHUTe AeTEKTOPHbIN
MoZyrb Ha
aHanornyHbIn
- BKJ:nquTe nuTaHue n 3aMeHnTL
3 [leTekTOpHbIN MOAYNb AauTe HEeCKOIbKO MVMHyT HencnpaeHbIN
HeucnpaBeH 3arpysnTbCs YCTPOUCTBY | herekTopHbIif
- Ecnun npuyvnHa 6bina B MoZaynb
[OeTeKkTope, 3TO A0IKHO
peLwuTb npobnemy
- Ecnuucnonesyetcs 2
OeTeKkTopa, NMoBTOpUTE
BblLLIE ONUCAHHbIE Laru
Ecnu nocne onucaHHbIX BbiLLe LWAroB Tak Y HE YAanoch YCTPaHUTb
4 HeucnpasHoOCTb, obpaTutech B Wagner Group GmbH ¢
onvcaHveM npobrnembl U 3Ha4eHUEM CBETOBOIO KoAa.
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8.2.5

8.2.6

5 x muraHue (HencnpaBHocCTb: NMporpamMmHbIN c601)

Mpn MurraHmm oboux cBETOANOO0B AETEKTOPHBIX Mogynen. ITo 03HavyaeT
HencnpaBHOCTb OCHOBHOW NNaTthbl U OHA AOMKHbI OblTb 3aMeHeHa.

6 x unun 7 x muranme (BHyTpeHHsAa owmnbka 1 n 2)

Mpu MuraHum obomx CBETOAMOAOB [OETEeKTOpHbIX Moaynen. [na
YCTPaHEHMUS1  MPUYMHbI,  BbINOMHUTE  Ccreayllme  OencTBust B
onpegeneHHon nocnegosatenbHOCTU. [aHHble owunbkM vaule BCero
BO3HMKAIOT N3-3a HEMPaBUNBHOIO NOAKMIOYEHUSA MOOYMNEN.

Lar BoamoxHas npuunHa | [lnarHoctuka Mepbl
- Y6eauTech, 4To YcTaHoBUTb
YcraHoBneH yCTaHOBﬂeHHbIVI [EeTEKTOPHbIN
1 HENpaBuITbHbIN [EeTEKTOPHbIN MOAYIb mMoaynb
0EeTEeKTOPHbIN MOAYMb noaxoauT Ans noaxoasLLni
TITANUS® ansa TITANUS®

- BbikntounTe yCcTponNCcTBO

- 3ameHunTe kabenb
HewncnpaseH kabenb

MESKLy OCHOBHOVA - Bkniouute nutaHune un

2 nnaToii n AanNTe HECKOMbKO MUHYT | 3amennTh kabenb
AETEKTOPHBIM 3arpy3unTbCsl YCTPOWCTBY
moayrnem - Ecnu npuunHa Gbina B

kabene, aTO AOMKHO
pewuTb npobnemy

- MpoBepka kabens,
onucaHHas B NyHkTe 2
He pelwmna npobnemy

- BbikntounTe yCTpONCTBO

- 3ameHWTe AEeTEeKTOPHbIN

3ameHuTb
[leTeKTopHbI MOaYyIb MOAyrb Ha - HencnpaBHbIN
aHanornyHbln

HeucnpaseH NEeTEeKTOPHBbIN
- Bkniounte nutaHune n Mozayrb

AaWiTe HeCKONMbKO MUHYT
3arpy3nTbCs yCTPOWCTBY
- Ecnu npnyvHa 6bina B
[eTeKTope, 370 A0IMKHO
peLunTb npobnemy
- Koraa ucnonb3syetca 2
[EeTEKTOPHbIX MOAYNSA
oba nHaukaTopa murailot
- MyHKTbI 1-3 HEe nomornun
- BbIkntounTe ycTponcTeo

OCHoBHas nnaTa - 3ameHuTe OCHOBHYIO 3ameHnTb

4 HevcnpaBHa nnaTy Ha aHanorMuHylo | HeUcrpaBHyio

- BknouuTe nuTaHue un OCHOBHy!0 Nnaty
[JaiTe HeCKOMNbKO MUHYT
3arpysuTbCs yCTPOACTBY

- Ecnu npnuuHa 6bina B
nnare, aTo JOMKHO
peLwuTb npobnemy

Ecnu nocne onvcaHHbIX Bbille LIAroB Tak U He YAAnoch YCTPaHUTb

5 HeucnpasHoCTb, obpaTuteck B Wagner Group GmbH ¢

onuncaHvemM npobembl 1 3Ha4eHMeM CBETOBOrO KoAa.

Hata: 11/13
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8.2.7

8.3

YKA3AHUE

8.4

BHUMAHUE

8 x muranue (UHMumanusaumua ycTpoucTaa)

He aBnsieTcs HencnpaBHOCTLIO. [Tocne nogkmnioyeHns K yCTPONCTBY
NUTaHus, 3anyckaeTcs npouecc ninuynanusaunn.Bo Bpems atoro
npouecca CBETOBOKM MHAMKATOP MuraeT 8 pas. [pu ncnonb3oBaHnm 2x
OEeTEeKTOpHbIX Moaynen muratoT ob6a uHgukatopa. ObHapyxeHve abimMa B
3TOT MOMEHT He OCyLLeCTBNSIETCS.

NMpoBepKka AeTEeKTOPHOro Moaynsa u
nepeaayuv TpeBoru

OeinctByinte B cootBeTcTBUM C naBon 7.2 «[eTeKkTOpHbIn MOoAynb ”
nepegada TpeBorM». [ONONMHUTENBHO  OCYLUECTBUTE  BU3yalbHbIN
KOHTPOmNb AETEKTOPHOro MoAynsi Ha MpeaMeT Hanuuns BHELUHero
3arpsA3HEHMs UNU NOBPEXAEHMIN, NPY HEODXOONUMOCTM 3aMeEHUTE.

HedekT annapaTHO YacTu OETEKTOPHOrO MoAyssl oToGpaXkaeTcs ¢
MOMOLLbI0 NMOCTOSIHHOTO CBEYEHWS CBETOAMOAA Ha Mogyre.

NMpoBepka TpyObHON cUCTEMBI

lMpoBepbTe BO3Ayx03abopHbIE OTBEPCTUSA TPYOHON CUCTEMBI Ha NpeameT
3acopeHuss B TexX MecTax, r4e BO3MOXHO CKOMIMEHUEe nbinv unm
obnegeHeHue. [lpn HeobxogumMoCTU nNPOAYWTE CXaTbiM BO3OYXOM
TpybHyt0 cuctemy U Bo3gyxo3abopHble oTBepcTus. [Ons  3Toro
MCNomnb3ynTe nepeHocHON 6anmnoH cxaTtoro Bo3gyxa (NpPoAyBOYHOE
YCTPOWMCTBO) WNU BOCMOMNb3yWTECh, €CNN WUMeeTCHd, CTaHLMOHapHON
CUCTEMON MPOJYBKM, aKTUBMPYS €€ BPYYHYIO.

Mepen npogyBKoOW TPyOGHOW CUCTEMbI OTCOEAUHUTE OT Hee mpubop
TITANUS®, Tak kak B MPOTUBHOM CIly4ae MOXeT ObiTb NoBpexaeH
OaT4YuK BO3OYLIHOrO NOTOKA.

Hata: 11/13
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8.5 3ameHa geTeKTOpPHOro moayns

cukcaTopbl
kopnyca

nnata nHgukaumm
(c3apn)

nnata

MoHTaxHas nnata

Puc. 8.1: 3ameHa demexkmopHo20 Modyrisi

1. BbinonHsante cnepgytowme paboThl TONBKO KOraa YCTPOMCTBO
obecToyeHo.

2. OCTOpPOXHO OTOXMUTE PUKCaTOPbl KOpryca, pacnofnoXeHHble Ha
OfHOW CTOpOHE Npnbopa, C MOMOLLbIO LUNNLIEBON OTBEPTKN.
OCTOpPOXHO NPMNOAHMMUTE KpbILWKY kopryca. OTcoeauHuTe kabenb
OT NNnaTbl BHELWHEN UHOUKALUU U CHAMWUTE KPbILLIKY.

3. OTkno4MTe CoeaMHUTENbHBIN Kabenb 4eTEeKTOPHOro MoAyns oT
OCHOBHOW MnaTthbl.

4. OCTOpOXHO pa3aBuHbTE 0b0a dmkcaTopa 4ETEKTOPHOIO MOAYNS U
BbIHbTE €r0.

5. CHoBa pa3aBuHbTe 06a pukcaTopa u BCTaBbTe HOBbIN AETEKTOPHbIN
mMoaynb. [Npu aTom 06a chmkcaTopa AOMKHbI BNIOTHYO NOAOWTU K
OEeTEeKTOPHOMY MOAYINIO U CO 3BYKOM 3alLenKHYTbCS. 3aTeMm elle pas
npwxkmMmuTe oba dukcaTopa.

6. MNopgkniounTe OETEKTOPHbIA MOAYIb C MOMOLLILIO MIIOCKOro kabens k
ocHoBHow nnate. CoeanHeHune: X1 (HEAD 1).

7. TlMoakntounte NnaTy BHELWHeN NHANKauumn K OCHOBHOW nnaTe.
CoeauHenue: X4 (DISPLAY).

8. Mepepn nHuumanusaumen HeobxoanMMo BHOBb NoaaTtb pabodee
HanpshkeHne Ha Nnpndop. HaxxMuTe KHOMKY MHMLManu3aumm gartymka
notoka Bosayxa “Flow-Init” S2 Ha geTekTopHOM Moayre.

9. 3akponTe KpbILLKY Kopnyca.

| KannbpoBaTtb AeTEKTOPHbIN MOAynb He TpebyeTcs.

YKA3AHUE

fata: 1113 8-9
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PEKOMEHZALMSA

YKA3AHUE

3ameHa punbTpyloOLWEero anemMeHTa B
Bo3aywHoMm unbtpe LF-AD-Xx

UnbTp rpyBom ouncTku

acnupauyoHHas Tpy6a hunLTP cpeaHen oUncTkM
/ DUNBTP TOHKON OYMCTKM

BoaaywHbin dounbTp Ans TITANUS®, tun LF-AD

TITANUS®

Puc. 8.2: 3ameHa cbunbmpyroujux a5ieMeHmos

,D,J'IH OYUCTKN UNNn 3aMeHbl CbVIJ'IpryIOIJJ,I/IX 3J1IeMEeHTOB BbIMNOJTHUTE
cnegyowue onepaumu (cm. Puc. 8.2):

1. OTBepHUTE YeTbIpe BUHTA Y CHUMUTE KPbILLKY Kopryca

2. BblHbTe hUNbTPYOLLME SNEMEHTLI U OCMOTPUTE UX HA NpeaMeT
Hanuuus 3arpssHeHnin. MNpn HeGonbLIOM 3arpsi3HEHUN MOXHO
NPOU3BECTU OYUCTKY (OUIbTPYIOLLNX 3eMeHTOB. [1pu cnunsHom
3arpsA3HeHn OUNbTPYIOLLMX 3NIEMEHTOB HEODXOAUMO NPOM3BECTU
NX 3aMeHy.

3. TwarenbHO OYMCTUTE BHYTPEHHIOK YacTb Kopryca OT Mbifu.
Cobniogas nocnenoBaTenbHOCTb, YCTAHOBUTE OYULLIEHHBIE NN
HOBble PUMbTPYHOLLME 3rIeMeHTbI. [paBunbHas
nocrefoBaTeNbHOCTb YCTAHOBKU yKa3daHa Ha AHULLE Kopnyca.

4. YcTaHOBUTE Ha MECTO KPbILLKY KOpriyca 1 3aBepHUTE BUHTHI.

Ecnn npu skcnnyartauumn 06pa3yeTc;| B OCHOBHOM TOJIbKO MeJlKas
MNblJib, TO ONUMOHAJIbHO MOXHO MCNOJIb30BaTb TPU d)vmpra MenKom
OYUCTKN.

Mpy OTKPbLITUM KPLILLKA BO3AYLLIHOrO (hunbTpa Ha TITANUS®
NPUXOAUT CUrHaM HEMCNPaBHOCTM BO3AYLUHOIO NOTOKA.

Hata: 11/13
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8.7 3ameHa punbTpylOLLEro 3NemMeHTa B

YKA3AHUE

YKA3AHUE

cneumanbHom ¢punbTpe SF-400/650

AcnupaumoHHas Tpy6a CneumanbHblii ounbTp TITANUS®
v T1n SF-400
Tvn SF-650

Puc. 8.3: 3ameHa cbunbmpyroujezo anemeHma

Ona 3ameHbl UILTPYIOLWEro 3NeMeHTa BbINOMHMTE criegyolme
onepauun (cm. Puc. 8.3):

1. OtBepHUTe 06a NnepexodHbIX BUHTOBLIX coeanHeHns n3 NBX Ha
dunbTpe 1 BbiHbTE €ro.

2. BbiBepHUTE 06€ 3aBUHYMBAIOLLMXCS 3arfyLLKN Ha Kopnyce
dunbTpa.

3. BblHbTe oTpaboTaHHbI DUNLTPYOLWNIA 3riemeHT. BectaBbTe B

Kopnyc punbTpa HOBbIN (PUNBTPYIOLLNIA SMIEMEHT.

3aBepHuTe 06e 3arnyLkM Ha kopryce uneTpa.

5. TopcoeamHuTe punbTp K TPYOHOM CUCTEME U 3aKpenuTe ero ¢
NOMOLLLbIO NEPEXOAHbIX BUHTOBbLIX coeauHeHun u3 NBX.

&

Mpwn ycTaHoBke cunbTpa obpallante BHUMaHWE Ha yKka3aTenb
HanpaBneHnsa noTtokal!

MpKn OTKPLITUN KPbILLKX BO3AYyLIHOFO cunbTpa Ha TITANUS®
MPUXOAUT CUrHaN HEMCNPABHOCTM BO34YLUHOIO MOTOKA.

Hata: 11/13 8—1 1
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MpuHUMN aehcTBUSA

8.8 lpoBepka HAaCTPOMKN AaTyMKa

BO3AYLIHOIo nNnoToKa

C nomoubio ANarHoCTUYECKOro nporpaMmmMmHoOro obecneyeHust npoBepbTE
HaCTPOVIKy napamMmeTpoB gat4ynka BO34yLUHOro noToka.

Mpv WHWUManusauuMM npUCOEdUHEHHOW TpyOHON cucTeMbl NpUGop
COXpaHsAeT MHTErpMpoBaHHOE 3Ha4YeHWe BeNMYMHbI MoToKa Bo3dyxa Anist
MOCMNEAYIOWEro CPaBHEHWSI C HUM 3aMepsieMbIX TEKYLUMX 3HaYeHWi.
[laHHOe 3TanioHHoe 3HayeHne WUCnonb3yeTcs ONs nocreaytoLlen oLeHKN
BO3MOXHbIX HapyLUeHWn BO3AYyLIHOro roToka. B 3aBucMmoctn oT
BblIGpaHHOrO MOPOroBOro AManasoHa BO3AYLUHOro noToka (cm masy 4.3)
Mpu 3KchnyaTaumMu OeicTBMTENbHOE 3HayeHWe MOXKET OTNM4YaTbCsl OT
3a[aHHOro 3Ha4yeHUst B GOMbLUYIO UMM MEHbLUYID CTOPOHY, HE Bbi3biBasi
npu STOM CUrHama HapylweHUs BO3QYLUHOTO MoToka. Tomnbko npu
OTKITOHEHWM 3HAYEHWSA BO3AYLUHOIO NOTOKa 3a Npeaenbl yCTaHOBNEHHOTO
nopora npuéop ccopMupyeT CUrHam HeucrnpaBHOCTM, KOTOPbIA MOXET
ObITb NepedaH garnee Ha NPUEMHBIA NPMOop NOXapHOW CUrHaNU3aLuu.

MpoBepka chakTU4YECKOro 3Ha4YeHUsA

YKA3AHUE

B awarHoctudeckom nporpaMmHOM obecnedeHun  oTobpaxaroTcs
3TanoHHOEe 3HayeHne BO34YLLIHOMO NoToKa, ero hakTmyeckoe 3HavyeHue, a
TaKke Aonyctumble noporoBsble OTKIMOHEHMS. paHuubI
(Makcumym/MUHUMYM) Bcerga COOTBETCTBYHOT OTKnoHeHunio +100 % ot
COXpPaHEHHOro  3agaHHOro  3HayeHus. [lpoBepbTe  OTKIOHEHWe
hakTMyecKoro 3HadyeHWs OT 3adaHHoro. Ecnu BenuuuHa OTKIOHEHUS
coctaensieT > 70 %, To Bam Heobxoanmo npoBecTv NpoUNakTU4eCKyo
npoBepKy TPyOHOM cucTembl (CM. pasfen Ha criegyloLLer cTpaHmue).

dakTnyeckasi BenmMYMHa BO34YLLHOIO NOTOKA MOXET OTNNYaTbCs OT
3alaHHON BENUYMHbBI HE TONBKO BCIEACTBME NOBPEXAEHUS TPYOHOM
CUCTEMbI (HapyLLUEeHWEe LIEeNOCTHOCTU UM 3aCOPEHME), HO U
BCcriegcTeue konebaHui atMocepHoro AaBrneH1s u Temneparypbl
OKpY>KaKoLLEN cpeapl

Y4yét atmMmochepHOro gaBneHus

Ona obecneyeHna 6GecnepeborHOM W ONAUMTENbHOW  3KCMnyaTauum
npubopa HeOOXOOANMMO HACTPOUTHL AATYMK BO3AYLIHOIMO NMOTOKa C y4eTOM
aTtMoccepHoro aaBneHusi. TOMbKO MNpv  TakoMm TUME HACTPOWKMK
Hebonblune konebaHmsa aTtMocgepHOro AaBneHus ByayT oTpaxaTbCa Ha
NnokasaHuax [faTyvMka BO3AYLWIHOro MOoTOKa, OCTaBasiCb B npedenax
A0MyCcTMMOro NMOPOroBOro AnanasoHa.

Be3 yuyéta atmoccepHoro naBneHus

BHUMAHUE

Ecnu HacTpovika gatdmka ocyuiectensieTcss 6e3 yvyéta aTMocdepHoro
OaBneHus, To KonebaHust 4aBNeHUs MOTYT NPUBECTU K HEXenaTernbHbIM
HapyLleHMAM BO34YLLIHOMO Notoka. Takum o6pa3om, Takon BUA HaCTPOMKM
AaTymKa MOXET MPUMEHATHCA TONbKO B TOM Criyvyae, eCnn U3BECTHO, YTO
B 06ractv OencTBust acnMpaLMOHHON CUCTEMbI HE MOXET NMPOUCXOAUTb
HUKaKUX NOCTOPOHHMX KonebaHuii BO34YLHOro AaBreHus.

Mpy OTCYTCTBUM YBEPEHHOCTM B TOM, YTO MOBMM30CTVM He MOXEeT
NMPOUCXOANTb HUKAKUX NMOCTOPOHHMX KonebaHui AaBneHus Bo3ayxa,
HeobXoOMMO HaCTPOUTb AAaTYMK BO3AYLUHOTO MOTOKa C YYETOM
aTMocepHOro AaBneHns Bosayxa.
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TITANUS PRO-SENS® /net TexHuyeckoe 0GCMyK1BaHNE

YcTpaHeHue HapyLWeHU BO3AYLHOro NoToKa

Ecnu HacTponka gaTyvka BO3QYLIHOMO MOTOKA NPOM3BEAEeHa C Yy4ETOM
aTMocdepHOro gaBneHus, a (akTM4eckoe 3Ha4yeHWe TeM He MeHee
HaxoguTcA BHe npenenoB Aonycka Bbl6paHHOrO 3Ha4YeHna BO34YyLUHOIo
noToka (YCTPOWCTBO NOKa3biBaeT HapyLUeHNe BO3AYLLIHOIo NOTOKa), TO 9TO
O3HayaeT, u4YTo Kpome konebaHunm aTtmocepHOro AaBneHust U
TemnepaTypbl  OKpyxalwllen cpedbl  CyllecTByeT elle  OAWH
BO3MYLLIaOLLMIA dhaKTop.

1. B aTom cnyyae npoBepbTe repMeTUYHOCTb TPYOHON CUCTEMBI 1
OoTCcyTCTBME 3acopeHun (cm. Mnasy 7.3, Pasgen «[ouck
HencnpaBHOCTEN»).

Ecnn npu noncke HeucnpaBHOCTEN ObiNla M3MEHEHa cuctema Tpyo,
TO nocfne 3aBeplieHWss paboT HeobXoAMMO BOCCTaHOBUTH
nepBoOHaYanbHyl0 KOHMUrypauuio TpyOHOMW CUCTEMbI WU BHOBb
YKA3AHUE HaCTPOUTb AATYMK BO3AYLUIHOIO NMOTOKA.

>

2. Ecnu npu BbllweonncaHHow nposepke AedekTbl He BbiSBMEHbI, TO
NpoBepbTE TaKKe CUCTEMY KOHTPOMS BO3AYLUHOro noToka. [nsa aToro
npucoeanHNTE KOHTPOrbHY0 TPYOKY 1 nponsseante
yHKUMOHaNbLHOEe UcnbiTaHne, onucaHHoe B naee 7.5.2.

[Mpn BbISBNEHWM HEUCNPABHOCTM CUCTEMbl KOHTPOMS BO3AYLIHOMO
MoOTOKa 3amMeHa [OEeTEKTOPHOrOo MOAYMS [OJPKHA NPOUM3BOAUTLCSH
TOSNbKO KBaNMULMPOBAHHbLIM NepcoHanom!

>

BHUMAHUE

Ecnu npw nposegeHnn q)yHKLI,VIOHaJ'IbHOI'O ncnblTaHNA He BbiABJ1IEHO
HUKaKMX OTKSTOHEHWI, TO 3TO O3HA4YaeT, YTO cUcTeEMa KOHTpONA
BO3YLUHOIO NOTOKa HaxoanTC4d B UCnpaBHOM COCTOAHUN.

3. TlpoBeanTe HOBYHO HACTPONKY AaTyMKa BO3AYLLHOMO NoTOKa C
nNpUcoegMHEHHOWN TPYOHOW CUCTEMON.

Ob6s3aTtenbHO 3adMKCUPYNTE B MPOTOKOSE KOHTPOSS TUM HACTPOWKM
(c yuétom wunu 6e3 y4y€ta artmMoctepHOro [aBrfeHud), a npu
HeobX0AMMOCTM BENUUYMHY aTMOCHhEpPHOro AaBneHus, BbICOTY Hag
YKA3AHUE YPOBHEM MOpPS 1 YCTaHOBMEHHOEe HanpshkeHne Ha MP2 / MP3.

>

4. Cnepaute 3a TekyLleln BENUYMHOW BO3AYLLIHOrO NOTOKa npwm
NpOBEAEHUN MITAaHOBOIO TEXHUYECKOTO 0BCIY>KMBAHUA UMK
npoBepbTE €€ He No3dHee, YeM BO BPEMS CrieayHoLLEero
MHCMEKLMOHHOrO OCMOTpa.

C nomoLLbio ANarHOCTUYECKOro NPOrpamMmMHOro obecrneyeHns Bce

N3MepeHHbIE 3HaYeHus1, a Takke HacTponkn DIP nepekntoyartens,

MOryT ObITb cOXpaHeHbl B hanne. HasosBute dann Takum obpasom,

YTOObI MOXXHO ObINIO CPaBHUTL 3TW JAHHbIE C BENMYMHAMMN,

PEKOMEHALIS nony4YeHHbIMWU NpU CrieayroLLEn NPOBEPKE.

JononHnTenbHy MHpopMaLulo 0 AMarHOCTUYECKOM NMPOrpaMMHOM

obecneyeHumn DIAG 3 cM. B OTAENbHON JOKYMEHTALNN.

5. Ecnu npyv nOBTOPHOM HACTpPONKe AaTymka BO3OYLLHOMO NOTOKa
nosy4aeTcs TO e 3Ha4YeHWe, YTO 1 paHblle, 3TO 03HAYaET, YTO
NPUYNHON OTKITOHEHUS ABMSIETCSA BO3MYyLLalOLLLEE BO34ENCTBME
oKpyXatoLlen cpefpl. Ecnn aTo HeraTMBHOE BO3ENCTBUE HENb3S
YCTPaHUTb C NOMOLLIbIO CUCTEMbI KOHTPOMSA BO34YLUHOMO NOTOKA, TO
Heob6X04MMO YCTaHOBUTbL ApYroe NOporoBoe 3HavyeHue.
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TexHu4eckoe obcnyxuBaHme TITANUS PRO-SENS®/net

8.9 lpoBepka cucTeMbl KOHTPONSA
BO3AYLIHOIro NOTOKa

O noBpexaeHun Unu 3acopeHnn CUCTEMbl TPYD KaKAbIi OETEKTOPHbIN
Moayfb WHOMUMPYET CBETOBbIMW KOO4AMM CBETOAMOAA Ha OCHOBHOWM
nnate npubopa. lMpoBepbTe CUCTEMY KOHTPONSA BO3AYLIHOMO MNOTOKA
nyTeM MeponpusiTUin, onucaHHblx B (Naee 7.3.

8.10MpoBepka nepepaum coobLLEeHUs O
HeucrnpaBHOCTU

MHamkaums Henonagok ocyulecTBnsetca Ha ycTtpoictee TITANUS® u,
npw Hanu4uKn, Ha NPUEMHOM NpPUBope NoXXapHOWM CUrHaNM3aUmm.

MpoBepky cnegyeT NpoBOAUTb COrfacHo Yykasauusm [naebl 7.4
«[lpoBepka Nnepegayn curHana HeMCrnpaBHOCTUY.

8.11 UHTepBanbI npoBeaeHUA TEXHUYECKOro
obcnyXuBaHus

MopdepxaHne ycTpoMCTBa B WUCMPaBHOM COCTOSIHUM npeAronaraeT
perynsipHoe npoBedeHue MPOBEPOK M TEXHUYECKOro OOCMyXMBaHUS.
[MpoBepka AbIMOBLIX acnMpauuOHHbIX W3BeLLaTenen OCyLeCTBRSeTCH
CHadvarna npu BBOAe B 3KCnryaTauuio, a 3aTeM exeksapTtanbHo. Kaxaas
4-aa  npoBepka npegnonaraeT  nNpoBedeHMe  OOMOSNIHUTENbHbIX
mMeponpusaTuin. Takum obpasom, He06xoaMMO pasnuyaTs:

® EXXeKBapTalibHYK NMpOBEPKY OCMOTpP
® EXXerogHyr npoBepkKy O6cny>|<v|Ba|-w|e + KBapTa.ﬂbelﬁ OCMOTpP

Bua npoBepku MeponpusaTtue OononHutenbHasa uHcgpopmauusa
HaxoAuTcs B rna.ax
OcmoTp BusyanbHbIi ocMoTp 8.1
[MpoBepka OeTEKTOPHOro MoAyns 1 8.3
nepefayun curHana Tpesoru
MpoBepka cuctembl Tpyo

[MpoBepka HacTpoek AaTymka 8.4
BO34YLUHOIO NOTOKa 8.8

lMpoBepka nepegaym curHana
HencnpaBHOCTN 7.4
O6cnyxumBaHue + BusyanbHbI ocMOTp 8.1

KBapTanbHbli  |[poBepka AeTeKToOpHOro Moayns un
0oCMOTp nepepayn curHana Tpeeorun 8.3
MpoBepka cuctemsl Tpy6

lMpoBepka HacTpoek AaTymka 8.4
BO3[yLUHOrO MOTOKa 8.8

MpoBepka nepegayun curHana
HencnpaBHOCTH 7.4

MpoBepka KOHTPONSA BO3A4YLUHOTO

notoka 7.3
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Ta6bnuua KOPPEKTUPOBKU AaBlieHUA Bo3ayXxa
ana Hactpouku TITANUS PRO - SENS® n TITANUS PRO - SENS® 2

3awurta o6opyaoBaHus

BbicoTa Hag ypoBHeM Mmops [M] HOaeneHune [hPa] Ha BbicoTe B

0 973 978 | 983 988 993 | 998 1003 1008 1013|1018 1023 1028|1033 | 1038 1043
50 967 972 | 977 982 987 | 992 997 1002 1007| 10121017 1022|1027 1032 1037
100 961 966 971 976 981 986 991 996 1001|1006 1011 1016|1021 1026 1031
150 954 959 | 964 969 974 | 979 984 989 994 | 999 1004 1009|1014 1019 1024
200 948 953 | 958 963 968 | 973 978 983 988 | 993 | 998 1003|1008 1013 1018
250 942 947 | 952 957 962 | 967 972 977 982 | 987 | 992 | 997 | 1002 1007 1012
300 936 941 946 951 956 | 961 966 971 976 | 981 | 986 | 991 | 996 1001 1006
350 930 935|940 945 950|955 960 965 970 | 975 | 980 | 985 | 990 | 995 1000
400 924 929 | 934 939|944 949 | 954 | 959 964 | 969 974 979 984 989 | 994
450 918 923 | 928 933 | 938 943 | 948 | 953 958 | 963 968 973 978 983 | 988
500 912 917 | 922 927 | 932 937 | 942 | 947 952 | 957 962 967 972 977 | 982
550 906 911916 921|926 931| 936 | 941 946 | 951 956 961 966 971 | 976
600 900 905|910 915|920 925| 930 | 935 940 | 945 950 955 960 965 | 970
650 894 899 904 909 | 914 919| 924 | 929 934 | 939 944 949 954 959 | 964
700 888 893 898 903 | 908 913 | 918 | 923 928 | 933 938 943 948 953 | 958
750 882 887 892 897|902 907 | 912 | 917 | 922 | 927 932 937 942 947 | 952
800 877 882 887 892|897 902 | 907 | 912 917 | 922 927 932 937 | 942 | 947
850 871 876 881 886 891 896 | 901 | 906 911 | 916 921 926 931 936 | 941
900 865 870 875 880|885 890 | 895 | 900 905 | 910 915 920 925 930 | 935
950 860 865 870 875|880 885| 890 | 895 900 | 905 910 915 920 925 | 930
1000 854 859 864 869 | 874 879| 884 | 889 894 | 899 904 909 914 919 | 924
1050 848 853 | 858 863 | 868 873 | 878 | 883 888 | 893 898 903 908 913 | 918
1100 843 848 853 858 | 863 868 | 873 | 878 883 | 888 893 898 903 908 | 913
1150 837 842 847 852|857 862 | 867 | 872 877 | 882 887 892 897 902 | 907
1200 832 837 | 842 847|852 857 | 862 | 867 872 | 877 882 887 892 897 | 902
1250 827 832 837 842|847 852 | 857 | 862 867 | 872 877 882 887 892 | 897
1300 821 826 | 831 836 | 841 846 | 851 | 856 861 | 866 871 876 881 886 | 891
1350 816 821 826 831|836 841 | 846 851 856 861 866 871 876 881 | 886
1400 810 815|820 825|830 835| 840 | 845 850 | 855 860 865 870 875 | 880
1450 805 810 815 820|825 830| 835 | 840 845 850 855 860 865 870 | 875
1500 800 805 810 815|820 825| 830 | 835 840 | 845 850 855 860 865 | 870
1550 795|800 805 810 815|820 825 830 835 840 845 850 855 860 | 865
1600 789|794 799 804 809 814 819 824 829 834 839 844 849 854 | 859
1650 784|789 794 799 804 | 809 814 819 824 829 834 839 844 849 | 854
1700 779|784 789 794 799 | 804 809 814 819 824 829 834 839 844 | 849
1750 774 | 779 784 789 794 | 799 804 809 814 819 824 829 834 839 | 844
1800 769 | 774 | 779 784 789|794 799 804 809 814 819 824 829 834 | 839
1850 764 | 769 | 774 779 784 789 794 799 804 809 814 819 824 829 | 834
1900 759 | 764 | 769 774 779|784 789 794 799 804 809 814 819 824 | 829
1950 754 | 759 764|769 774 779 784 | 789 | 794 799 804 | 809 814 819 824
2000 749|754 | 759 764 769 | 774 779 784 789 794 799 804 809 814 | 819
2050 744 | 749 754|759 764 769 | 774 | 779 | 784 789 794 | 799 804 809 814
2100 739 | 744 749|754 759 764 | 769 | 774 | 779 784 | 789 | 794 799 804 809
2150 734 | 739 744|749 754 759 | 764 | 769 | 774 | 779 784 | 789 794 799 804
2200 729 | 734 739|744 749 754 | 759 | 764 | 769 774 779 | 784 789 794 799
2250 725|730 735 740 745|750 755 760 765 770 775 780 785 | 790 | 795
2300 720 | 725 730 735 740|745 750 755 760 765 770 | 775 780 | 785 | 790
2350 715|720 725 730 735|740 745 750 755 760 765 | 770 775 780 | 785
2400 710 715 720 725 730|735 740 745 750 755 760 765 770 | 775 | 780
Titanus PS/PS 2 [V]| 0,50| 0,60 0,70|0,80(0,90(1,00| 1,10 | 1,20 | 1,30 | 1,40 1,50 | 1,60 | 1,70 | 1,80 | 1,90




Ta6bnuua KOPPEKTUPOBKN OAaBieHnA Bo3ayxa
ana HacTpounku TITANUS PRO - SENS® u TITANUS PRO - SENS® 2

3awurta nomeweHuw (I-rononorua Tpy6Hou pa3Boaku)

BbicoTta Hag ypoBHeM mops [M]

DaeneHune [hPa] Ha BbicOTE B

0 973 978 983 | 988 | 993 998 1003 10131018 1023 1028 1033|1038 1043
50 967 | 972 | 977 982 987 | 992 | 997 1002 1007 1012 1017 1022 1027 1032 1037
100 961 | 966 971 976 981|986 991 996 1001 1006 1011 1016 1021 1026 1031
150 954 | 959 964 969 974 | 979 984 989 994 999 1004 1009 1014 1019 1024
200 948 | 953 | 958 963 968 | 973 | 978 | 983 988 993 998 1003 1008 1013 1018
250 942 | 947 | 952 957 | 962 | 967 | 972 | 977 | 982 987 992 997 1002 1007 1012
300 936 | 941 946 951 956 | 961 | 966 971 976 981 986 991 996 1001 1006
350 930 | 935 940 945 950 | 955 | 960 965 970 975 980 985 990 995 1000
400 924 1929 934 939 944|949 954 959 964 969 974 979 0984 0989 994
450 918 | 923 928 933 938 | 943 948 953 958 963 968 973 978 983 988
500 912 1917 1 922 927 932 | 937 | 942 | 947 | 952 957 962 967 972 977 982
550 906 | 911 1 916 921 926 | 931 | 936 | 941 946 951 956 961 966 971 976
600 900 | 905 910 915 920 | 925 930 935 940 945 950 955 0960 965 970
650 894 1899 904 909 914|919 924 929 0934 0939 0944 0949 054 059 0964
700 888 | 893 898 903 908 | 913 | 918 | 923 928 933 938 943 948 0953 0958
750 882 | 887 | 892 897 902 | 907 | 912 | 917 | 922 927 932 937 942 0947 0952
800 877 882 887 892 897|902 907 912 917 922 927 932 0937 942 0947
850 871876 881 886 891|896 901 906 911 916 921 926 931 936 941
900 865 | 870 875 880 885|890 895 900 905 910 915 920 925 930 935
950 860 | 865 870 875 880|885 890 895 900 905 910 915 920 925 930
1000 854 | 859 864 869 874|879 884 889 894 899 904 909 0914 0919 0924
1050 848 | 853 858 863 868 | 873 878 883 888 893 898 903 908 913 0918
1100 843 | 848 853 858 863 | 868 873 878 883 888 893 898 903 908 913
1150 837 | 842 847 852 857 | 862 867 872 877 882 887 892 897 902 907
1200 832 | 837 842 847 852 | 857 862 867 872 877 882 887 892 897 902
1250 827 | 832 837 842 847|852 857 862 867 872 877 882 887 892 897
1300 821826 831 836 841|846 851 856 861 866 871 876 881 886 891
1350 816 | 821 826 831 836 | 841 846 851 856 861 866 871 876 881 886
1400 810|815 820 825 830 | 835 840 845 850 855 860 865 870 875 880
1450 805|810 815 820 825|830 835 840 845 850 855 860 865 870 875
1500 800 | 805 810 815 820 | 825 830 835 840 845 850 855 860 865 870
1550 795 800 | 805 810 815 820 825 830 835 840 845 850 855 860 865
1600 789 794|799 804 809 814 819 824 829 834 839 844 849 854 859
1650 784 789|794 799 804 809 814 819 824 829 834 839 844 849 854
1700 779 784|789 794 799 804 809 814 819 824 829 834 839 844 849
1750 774 779|784 789 794 799 804 809 814 819 824 829 834 839 844
1800 769 774|779 784 789 794 799 804 809 814 819 824 829 834 839
1850 764 769|774 | 779 784 789 794 799 804 809 814 819 824 829 834
1900 759 764 | 769 | 774 779 784 789 794 799 804 809 814 819 824 829
1950 754 759|764 | 769 774 779 784 789 794 799 804 809 814 819 824
2000 749 754 | 759 | 764 769 774 779 784 789 794 799 804 809 814 819
2050 744 749|754 | 759 764 769 774 779 784 789 794 799 804 809 814
2100 739 744 | 749 | 754 759 764 769 774 779 784 789 794 799 804 809
2150 734 739|744 | 749 754 759 764 769 774 779 784 789 794 799 804
2200 729 734|739 744 749 754 759 764 769 774 779 784 789 794 799
2250 725 730 | 735|740 745 750 755 760 765 770 775 780 785 790 795
2300 720 725|730 | 735 740 745 750 755 760 765 770 775 780 785 790
2350 715 720|725 | 730 735 740 745 750 755 760 765 770 775 780 785
2400 710 715720 | 725 730 735 740 745 750 755 760 765 770 775 780
Titanus PS/PS 2 [V]| 0,58 (0,67 (0,76(0,85(0,94(1,03| 1,12 1,21 1,30| 1,39| 1,48 | 1,57 | 1,66 | 1,75 | 1,84




Tabnuua KOppPeKTUPOBKK AaBNeHUA Bo3ayxa
ans HacTpouku TITANUS PRO - SENS® n TITANUS PRO - SENS® 2

3awurta nomewenuu (U, iBoniHaa U n H-tononorum Tpy6Hoi pa3Boaku)

BbicoTa Hag ypoBHeMm mops [M]

HaBneHune [hPa] Ha BbicoTe B

0 973 978 983 | 988 | 993 | 998 1003 1008 1013 1018|1023 1028 1033 1038 1043
50 967 | 972 | 977 982 987 | 992 | 997 1002 1007 1012 1017 1022 1027 1032 1037
100 961 | 966 971 976 981|986 991 996 1001 1006 1011 1016 1021 1026 1031
150 954 | 959 964 969 974 | 979 984 989 994 999 1004 1009 1014 1019 1024
200 948 | 953 | 958 963 968 | 973 | 978 983 988 993 998 1003 1008 1013 1018
250 942 | 947 | 952 957 | 962 | 967 | 972 | 977 | 982 987 992 997 1002 1007 1012
300 936 | 941 946 951 956 | 961 | 966 971 976 981 986 991 996 1001 1006
350 930 | 935 940 945 950 | 955 | 960 965 970 975 980 985 990 995 1000
400 924 1929 934 939 944|949 954 959 964 969 974 979 0984 0989 994
450 918 | 923 928 933 938 | 943 948 953 958 963 968 973 978 0983 0988
500 912 1 917 1 922 927 932 | 937 | 942 | 947 | 952 957 962 967 972 977 982
550 906 | 911 1 916 921 926 | 931 | 936 | 941 946 951 956 961 966 971 976
600 900 | 905 910 915 920 | 925 930 935 940 945 950 955 0960 965 970
650 894 1 899 904 909 914|919 924 | 929 0934 0939 0944 0949 054 059 0964
700 888 | 893 898 903 908 | 913 | 918 | 923 928 933 938 943 0948 0953 0958
750 882 | 887 | 892 897 902 | 907 | 912 | 917 | 922 | 927 932 937 942 0947 0952
800 877 882 887 892 897|902 907 912 917 922 927 932 0937 942 0947
850 871876 881 886 891|896 901 906 911 916 921 926 931 936 941
900 865 | 870 875 880 885|890 895 900 905 910 915 920 925 930 935
950 860 | 865 870 875 880|885 890 895 900 905 910 915 920 925 930
1000 854 | 859 864 869 874|879 884 889 894 899 904 909 0914 0919 0924
1050 848 | 853 858 863 868 | 873 878 883 888 893 898 903 908 913 918
1100 843 | 848 853 858 863 | 868 873 878 883 888 893 898 903 908 913
1150 837 | 842 847 852 857 | 862 867 872 877 882 887 892 897 902 907
1200 832 | 837 842 847 852 | 857 862 867 872 877 882 887 892 897 902
1250 827 | 832 | 837 842 847|852 857 862 867 872 877 882 887 892 897
1300 821826 831 836 841|846 851 856 861 866 871 876 881 886 891
1350 816 | 821 826 831 836 | 841 846 851 856 861 866 871 876 881 886
1400 810 | 815 820 825 830 | 835 840 845 850 855 860 865 870 875 880
1450 805|810 815 820 825|830 835 840 845 850 855 860 865 870 875
1500 800 | 805 810 815 820 | 825 830 835 840 845 850 855 860 865 870
1550 795 800 | 805 810 815 820 825 830 835 840 845 850 855 860 865
1600 789 794|799 804 809 814 819 824 829 834 839 844 849 854 859
1650 784 789|794 799 804 809 814 819 824 829 834 839 844 849 854
1700 779 784|789 794 799 804 809 814 819 824 829 834 839 844 849
1750 774 779|784 789 794 799 804 809 814 819 824 829 834 839 844
1800 769 774|779 784 789 794 799 804 809 814 819 824 829 834 839
1850 764 769|774 779 784 789 794 799 804 809 814 819 824 829 834
1900 759 764 | 769 | 774 779 784 789 794 799 804 809 814 819 824 829
1950 754 759|764 | 769 774 779 784 789 794 799 804 809 814 819 824
2000 749 754 | 759 | 764 769 774 779 784 789 794 799 804 809 814 819
2050 744 749|754 | 759 764 769 774 779 784 789 794 799 804 809 814
2100 739 744 | 749 | 754 759 764 769 774 779 784 789 794 799 804 809
2150 734 739|744 | 749 754 759 764 769 774 779 784 789 794 799 804
2200 729 734|739 744 749 754 759 764 769 774 779 784 789 794 799
2250 725 730 | 735|740 745 750 755 760 765 770 775 780 785 790 795
2300 720 725|730 | 735 740 745 750 755 760 765 770 775 780 785 790
2350 715 720|725 | 730 735 740 745 750 755 760 765 770 775 780 785
2400 710 715|720 | 725 730 735 740 745 750 755 760 765 770 775 780
Titanus PS/PS 2 [V]|0,54(0,63(0,73(0,82(0,92(1,01| 1,11 | 1,20 | 1,30 | 1,40| 1,49 1,59 | 1,68 | 1,78 | 1,87







MpoekTupoBaHue 6e3 hunbLTPOB

M = Mogynb S = YyBctBUTENBHOCTD (%/M) HA = Tpesora VA = lNpepBapuTenbHas Tpesora
KonuuectBo oTBepcTHii
M S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
0,015 HA A A A A A A A A A A A A A A A A A A A A A A
0,015 0,03 HA A A A A A A A A A A A A A A A A A A A A A A
0,06 HA A A A A A A A A A A A A B B B B
0,12 HA A A A A A A B B B B B B B B B C
0,1 HA A A A A A A A A A B B B B B B
0.1 0,2 HA A A A A B B B B B B B B C C C
0,4 HA A A B B B B Cc Cc C Cc Cc C
0,8 HA A B B C C C
0,33 VA A A A A B B
05 0,5 HA A A A B B B
0,66 VA A A B B B C
1 HA A B B C C C
Be3 fononHUTenbHbIX akceccyapoB Ansi Tpy6
T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 77 77 77 77 77 77 77 77
| 6,9 77 77 77 77 77 77 77 77 76
=9 100 100 100 100 100 100 100 100 100 100 100 100 100
6,5 120 120 120 120 120 120 120 120 120 120 120 120 =
] 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120 ®
=9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 s
6,5 170 170 170 170 170 170 170 170 170 170 170 170 5(
M 6,9 170 170 170 170 170 170 170 170 170 170 170 170 160 160 160 §
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 =
6,5 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 %
2xU 6,9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 %
=9 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 ]
4xUu 05 \sgr
(10M) 69
=9 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
4x U 6.5
2am) &
12 280 280 | 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280
C AONOSHUTENbHbLIM 6110KOM AeTekuuun unu/n VSK
T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
| 6,9 70 70 70 70 70 70 70 70 =
=9 100 100 100 100 100 100 100 100 100 100 g
6,5 120 120 120 120 120 120 120 120 120 120 120 120 E
u 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120 3
=9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 E
6,5 150 150 150 150 150 150 150 150 150 150 150 150 E
M 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 5
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 :
6,5 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 S
2xU 6,9 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 K
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180
¢ OXY-SENS® unu otBoaom koHpeHcata "
T.T. Uran[ V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 60 60 60 60 60 60
1 6,9 60 60 60 60 60 60 60 =
=9 80 80 80 80 80 80 80 80 80 80 e
6,5 100 100 100 100 100 100 100 100 100 100 E
u 6,9 110 110 110 110 110 110 110 110 110 110 110 110 :
=9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 g
6,5 100 100 100 100 100 100 100 100 100 100 100 100 E
M 6,9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 5
=9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 :
6,5 140 140 140 140 140 140 140 140 140 140 140 140 ';“[
2x U 6,9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 8
=9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160
C YCTPOMCTBOM NpeaoTBpaleHus B3pbisa 2
T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 46 | 46 | 46 | 46
| 6,9 46 46 46 46 38 =
=9 68 68 68 68 68 68 e
6,5 60 60 60 60 60 60 E
u 6,9 60 60 60 60 60 60 H
=9 60 60 60 60 60 60 60 60 §
6,5 80 80 80 80 80 80 g
M 80 80 80 80 80 80 80 70 70 70 5
=9 120 120 120 120 120 120 120 120 120 :
6,5 80 | 80 | 80 | 80 £
2xU 6,9 80 80 80 80 80 80 80 80 8
=9 100 100 100 100 100 100 100 100
" poctynHo co cneay y
[ oxv-sens® | | \ | |
[ vsk | wanin | DM-MB-TM-XX | wnnin | KA-DN 25 |
2 pocTynHo co cneay yaf
YCTpoicTBO 3aWuThl OT B3pbiBa EG lIx | unn/n KA-DN 25
YCTPONCTBO 3awmThl oT B3pbisa EG lIx | unu/v DM-MB-TM-XX v/ VSK
OXY-SENS® wnu/n VSK nnu/n DM-MB-TM-XX unn/n KA-DN 25
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MpoekTupoBaHue ¢ punsTpom LF-AD

M = Mogynb S = YyBcTBUTENBHOCTB (%/M) HA = TpeBora VA = NpepaBaputenbHas Tpesora
| Konuyectso otsepcTuin
M S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
0,015 HA A A A A A A A A A A A A A A A A A A A A A
0,015 0,03 HA A A A A A A A A A A A A A A A A A A B B B
0,06 HA A A A A A A A A A A B B B B B
0,12 HA A A A A A B B B B B B B B C C
0,1 HA A A A A A A A A B B B B B C C
01 0,2 HA A A A A B B B B B B C C C
' 04 HA A A B B B c c c | ¢ c
0,8 HA A B C C C
0,33 VA A A A A B B B B B
05 0,5 HA A A B B B :l C _ ¢C J7 [
0,66 VA A B B B
T A . . I ————

Bes nononHUTenbHbIX aKCeccyapoB Ans Tpy6

TT. Uran[ V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
I 6,9 70 70 70 70 70 70 70 70
=9 100 100 100 100 100 100 100 100 100 100 90 90
6,5 120 120 120 120 120 120 120 120 120 120 120 120
u 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120

=9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140

6,5 160 160 160 160 160 160 160 160 160 160 160 160

M 6,9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180
6,5 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160
2xU 6,9 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170

ob6uwas gonycTumas AnuvHa [m)

=9 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190

Cc AononHUTenNbHbIM 6r10KOM AeTekumun unu/u VSK

T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
I 6,9 70 70 70 70 70 70 70 70

=9 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

6,5 110 110 110 110 110 110 110 110 110 110 110 110

u 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120
=9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140
6,5 150 150 150 150 150 150 150 150 150 150 150 150

M 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150

=9 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180

6,5 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140

2x U 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150

obwas aonyctumas anuxa [m]

=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180

¢ OXY-SENS® unu oTBofOM KoHaeHcaTa "

T.T. Uran[ V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 60 60 60 60 60 60
I 6,9 60 60 60 60 60 60 60 =
=9 80 80 80 80 80 80 80 80 80 80 g
6,5 100 100 100 100 100 100 100 100 100 100 E
u 6,9 110 110 110 110 110 110 110 110 110 110 110 110 H
=9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 z
6,5 100 100 100 100 100 100 100 100 100 100 100 100 E
M 6,9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 H
=9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 ::
6,5 140 140 140 140 140 140 140 140 140 140 140 140 5
2xU 6,9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 K]
=9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160

C YCTPOMCTBOM NpeaoTBpalleHUs B3pbiBa 2

T.T. Uean[ V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 46 46 46 46
1 6,9 46 46 46 46 38 =
=9 68 68 68 68 68 68 g
6,5 60 60 60 60 60 60 E
U 6,9 60 60 60 60 60 60 H
=9 60 60 60 60 60 60 60 60 E
6,5 80 80 80 80 80 80 E
M 6,9 80 80 80 80 80 80 70 70 70 5
=9 120 120 120 120 120 120 120 120 120 :
6,5 80 | 80 | 80 | 80 £l
2xU 6,9 80 80 80 80 80 80 80 80 lg
=9 100 100 100 100 100 100 100 100
7 pocTynHo co cneay yapamu:
OXY-SENS® wnun DM-MB-TM-XX
OXY-SENS® nnu/n VSK nnn/n DM-MB-TM-XX
VSK vnn/n KA-DN 25 nnuiv DM-MB-TM-XX

2 AOCTYNHO CO CrieAyrWmnMmn akceccyapamm:

YCTPONCTBO 3awmThl OT B3pbiea EG lIx | unu/n KA-DN 25
YCTporCTBO 3alwmThl OT B3pbiBa EG IIx | unu/n DM-MB-TM-XX unu/n VSK
OXY-SENS® wnu/n VSK nnu/n DM-MB-TM-XX unn/n KA-DN 25
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MpoekTuposanue ¢ punbTpom LF-AD-1

M = Moaynb S = YyscTBUTENLHOCTD (%/M) HA = Tpesora VA = lNpepasaputenbHasn Tpesora
| KonuuecTtBo oTBepcTUi
M S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
0,015 HA A A A A A A A A A A A A A A A A A A A A A
0,015 0,03 HA A A A A A A A A A A A A A A A A A B B B B
0,06 HA A A A A A A A A A B B B B B B B
0,12 HA A A A A B B B B B B B B (o} (o} (o} (o}
0,1 HA A A A A A A A B B B B B C C C C
01 0,2 HA A A A B B B B B B (03 (03 C
' 04 HA A B B B c c c c | ¢
0,8 HA B B (03 C
0,33 VA A A A B B B B B
05 |08 HA | A A B B B Ell ¢ c |
0,66 VA A B B B
NTEVEREEE  EaE——
Bes T HbIX poB ans Tpy6
T.T Uran[ V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
I 6,9 70 70 70 70 70 70 70 70 =
=9 100 100 100 100 100 100 100 100 100 100 90 90 g
6,5 120 120 120 120 120 120 120 120 120 120 120 120 a
U 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120 ]
=9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 E
6,5 160 160 160 160 160 160 160 160 160 160 160 160 §
M 6,9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 5
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 :
6,5 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 5
2x U 6,9 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 K]
=9 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190
C AononHuUTenbHbIM 6r10KkOM AeTekuun unu/n VSK
T.T. Uean[ V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
1 6,9 70 70 70 70 70 70 70 70 =
=9 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 g
6,5 110 110 110 110 110 110 110 110 110 110 110 110 E
U 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120 &
=9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 E
6,5 150 150 150 150 150 150 150 150 150 150 150 150 'g
M 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 5
=9 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 :
6,5 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 %
2xU 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 K]
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180
¢ OXY-SENS® unu oTBOOM KoHAeHcaTa "
T.T. Uean[V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 60 60 60 60 60 60
1 6,9 60 60 60 60 60 60 60 =
=9 80 80 80 80 80 80 80 80 80 80 s
6,5 100 100 100 100 100 100 100 100 100 100 £
U 6,9 110 110 110 110 110 110 110 110 110 110 110 110 g
=9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 E
6,5 100 100 100 100 100 100 100 100 100 100 100 100 E
M 6,9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 H
=9 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 :
6,5 140 140 140 140 140 140 140 140 140 140 140 140 g
2xU 6,9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 ‘8
=9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160
C YCTPOWCTBOM NpeAoTBpalleHus B3pbiBa 3
T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 46 46 46 46
1 6,9 46 46 46 46 38 =
=9 68 68 68 68 68 68 g
6,5 60 60 60 60 60 60 E
U 6,9 60 60 60 60 60 60 H
=9 60 60 60 60 60 60 60 60 E
6,5 80 80 80 80 80 80 E
M 6,9 80 80 80 80 80 80 70 70 70 5
=9 120 120 120 120 120 120 120 120 120 :
6,5 80 | 80 | 80 | 80 £l
2xU 6,9 80 80 80 80 80 80 80 80 8
=9 100 100 100 100 100 100 100 100
' pocTynHo co creayloWMMM aKceccyapamu:
OXY-SENS® nnuin DM-MB-TM-XX
OXY-SENS® nnu/n VSK unuin DM-MB-TM-XX
VSK wnu/n KA-DN 25 vnn/n DM-MB-TM-XX
2 [OCTYNHO CO CneayoWwUMM akceccyapamu:
YCTpOMCTBO 3awuThl OT B3pbiBa EG IIx | unu/n KA-DN 25
YCTponcTBO 3awwmThl oT B3pbiBa EG IIx | unu/n DM-MB-TM-XX unuiv VSK
OXY-SENS® wnu/n VSK nnu/n DM-MB-TM-XX unn/n KA-DN 25

(]
Il

(]




MpoekTupoBaxue ¢ punbTpom LF-AD-2

M = Moaynb S = YyscTBUTENLHOCTD (%/M) HA = Tpesora VA = NpepasaputensHas Tpesora
| KonuuectBo otBepcTui
M S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
0,015 HA A A A A A A A A A A A A A A A A A A A A A
0,015 0,03 HA A A A A A A A A A A A A A A A A B B B B B
0,06 HA A A A A A A A A B B B B B B (03
012 HA | A A A A B B B B B B c c c N
0,1 HA A A A A A A A B B B Cc C C C
0.1 0,2 HA A A A B B B B B (03 (03
0,4 HA A B B B C C C C
0,8 HA B B (03 C
0,33 VA A A A B
05 0,5 HA A A B B
0,66 VA A B B
Be3 fononHMTeNnbHbIX akceccyapos Ans Tpy6
T.T. Uran[ V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
I 6,9 70 70 70 70 70 70 70 70 =
=9 100 100 100 100 100 100 100 100 100 100 90 90 g
6,5 120 120 120 120 120 120 120 120 120 120 120 120 E
U 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120 H
=9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 E
6,5 160 160 160 160 160 160 160 160 160 160 160 160 E
M 6,9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 5
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 :
6,5 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 5
2x U 6,9 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 K
=9 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190
C AONOSNIHUTENbHLIM GnokoM aetekuuun unu/u VSK
T.T. Uran[ V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
| 6,9 70 70 70 70 70 70 70 70 =
=9 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 g
6,5 120 120 120 120 120 120 120 120 120 120 120 120 E
U 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120 5
=9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 E
6,5 150 150 150 150 150 150 150 150 150 150 150 150 E
M 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 5
=9 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 :
6,5 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 %
2x U 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 8
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180
¢ OXY-SENS® unu oTBOIOM KOHAeHcaTa "
T.T. Uean[V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 60 60 60 60 60 60
1 6,9 60 60 60 60 60 60 60 =
=9 80 80 80 80 80 80 80 80 80 80 g
6,5 100 100 100 100 100 100 100 100 100 100 E
U 6,9 110 110 110 110 110 110 110 110 110 110 110 110 5
=9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 E
6,5 100 100 100 100 100 100 100 100 100 100 100 100 E
M 6,9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 5
=9 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 :
6,5 140 140 140 140 140 140 140 140 140 140 140 140 5
2x U 6,9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 K
=9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160
C YCTPOICTBOM NpeAoTBpalleHNs B3pbiBa 2
T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 46 46 46 46
1 6,9 46 46 46 46 38 =
=9 68 68 68 68 68 68 g
6,5 60 60 60 60 60 60 E
U 6,9 60 60 60 60 60 60 &
=9 60 60 60 60 60 60 60 60 E
6,5 80 80 80 80 80 80 'c;).
M 6,9 80 80 80 80 80 80 70 70 70 5
=9 120 120 120 120 120 120 120 120 120 :
65 80 | 80 | 80 | 80 3
2xU 6,9 80 80 80 80 80 80 80 80 8
=9 100 100 100 100 100 100 100 100
" [OCTYNHO co creayloWwMMM akceccyapamm:
OXY-SENS® nnu/n DM-MB-TM-XX
OXY-SENS® nnu/n VSK nnn/n DM-MB-TM-XX
VSK wnu/n KA-DN 25 vnn/n DM-MB-TM-XX
2 pocTynHo co cneay yapamu:
YCTpOICTBO 3aWuThl OT B3pbisa EG lIx | unu/n KA-DN 25
YCTPONCTBO 3aLmThl OT B3pbiBa EG IIx | unu/m DM-MB-TM-XX unuin VSK
OXY-SENS® wnu/n VSK vnu/n DM-MB-TM-XX unn/n KA-DN 25
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MpoekTupoBaHue ¢ punsTpom SF-400 / SF-650

M = Moayne S = YyscTBuTensHocTb (%/M) HA = Tpesora VA = lNpensaputenbHas Tpesora
‘ Konunuectso otBepcTuin
M s 1 3 8 9 [ 10 [ 11 ] 12
0,015 HA A A B B
0,015 0,03 HA A B % %
0,06 HA A B
0,12 HA B C
0,1 HA A C
01 0,2 HA B
C
0,5
Be3 fononHUTeNnbHbIX akceccyapoB Ans Tpy6
T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
I 6,9 70 70 70 70 70 70 70 70 =
=9 100 100 100 100 100 100 100 100 100 100 90 90 g
6,5 120 120 120 120 120 120 120 120 120 120 120 120 E
U 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120 g
=9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 E
6,5 160 160 160 160 160 160 160 160 160 160 160 160 E
M 6,9 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 5
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 :
6,5 155 155 155 155 155 155 155 155 155 155 155 155 155 155 155 155 5
2xU 6,9 165 165 165 165 165 165 165 165 165 165 165 165 165 165 165 165 165 165 K
=9 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185
C AONOJSTHUTESNIbHbIM 6nokom aeTekuun
T.T. Uran[ V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 70 70 70 70 70 70 70
I 6,9 70 70 70 70 70 70 70 70 =
=9 100 100 100 100 100 100 100 100 100 100 g
6,5 110 110 110 110 110 110 110 110 110 110 110 110 H
u 6,9 120 120 120 120 120 120 120 120 120 120 120 120 120 120 :
=9 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 | 135 E
6,5 150 150 150 150 150 150 150 150 150 150 150 150 E
M 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 5
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 :
6,5 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 g
2xU 6,9 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 8
=9 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180
¢ OXY-SENS® unu oTBoAoM KoHaeHcaTa "
T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 20 21 22 24 32
6,5 60 60 60 60 60 60
1 6,9 60 60 60 60 60 60 60 =
=9 80 80 80 80 80 80 80 80 80 80 s
6,5 100 100 100 100 100 100 100 100 100 100 E
u 6,9 110 110 110 110 110 110 110 110 110 110 110 110 ]
=9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 E
6,5 100 100 100 100 100 100 100 100 100 100 100 100 E
M 6,9 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 5
=9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 :
6,5 140 140 140 140 140 140 140 140 140 140 140 140 5
2xU 6,9 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 %
=9 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160
C yCTPOMCTBOM NpeAoTBpaLleHus B3pbiBa 2
T.T. Uran[V] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 18 20 21 22 24 32
6,5 46 46 46 46
1 6,9 46 46 46 46 38 =
=9 68 68 68 68 68 68 g
6,5 60 60 60 60 60 60 E
u 6,9 60 60 60 60 60 60 5
=9 60 60 60 60 60 60 60 60 H
6,5 80 80 80 80 80 80 E
M 6,9 80 80 80 80 80 80 70 70 70 H
=9 120 120 120 120 120 120 120 120 120 :
6,5 80 | 80 | 80 | 80 3
2xU 6,9 80 80 80 80 80 80 80 80 lg
=9 100 100 100 100 100 100 100 100
" AOCTYMHO CO oy yapamu:
[ OXY-SENS® [ | [ [ |
[ KA-DN 25 [ wnmim [ vsk | wnmim | DM-MB-TM-XX |
2 pocTynHo co cneay yap
KA-DN 25 winm VSK winm DM-MB-TM-XX | unu/n OXY-SENS®
YCTpONCTBO 3awwmThl OT B3pbiBa EG lIx | unu/n KA-DN 25
YCTpONCTBO 3almThl OT B3pbiBa EG IIx| unu/n DM-MB-TM-XX unuiv VSK
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