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PEKOMEHOALINA

Oowume nonoxeHus

BBeageHue

HacTtoswee pykoBOACTBO MpedHasHayeHO Ans  Cheuuanuicros,
OCYLLECTBAAKLWMNX  YCTAHOBKY CUCTEM  MOXApPHOW  CUrHanmM3auuu.
B nepByto ouepenb 370 MHXEHEePbl, TEXHUKU, MOHTaXXHUKM U Tak aanee, To
ecTb noau, obnagawwue cneumanbHbIMU 3HaHUSIMKU 06 yCTpOMCTBaX
noXapHouW CcurHanusauumm, HO, BO3MOXHO, paboTalwWmx C AaHHbIM
npnbopom nepsbI pas.

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

B paHHOM pyKOBOACTBE OnMUCaHbl CriegyroLime ObIMOBbIE acnpaunoHHbIe
nssewarenu: TITANUS PRO-SENS® /net n TITANUS PRO-SENS® /net 2,
npegHasHavyeHHble Ansi paHHero OOHapyXeHWs MoXapoB. Tak Kak 3Tu
ObIMOBbIE acnupauMoHHbIe W3BellaTenu npuHagnexaTr K OgHON cepuu
npnbopoB, TO B pPyKOBOACTBE onucbiBaeTca u3sBewartens TITANUS
PRO-SENS® /net. OcobeHHocTu nssewatensa TITANUS PRO-SENS® /net
2 OMMCbIBalOTCS B APYrOM OOKYMEHTE.

YKa3zaHus no TexHukKe 6e3onacHoCcTm

CneunanbHbiMM  00603HaA4YeHUsIMM B TEKCTe [AHHOrO pPYKOBOACTBA
conpoBoxaalTcs MecTa, Tpebylmne BHUMATENBHOMO  U3YYeHUs.
BHuMmaTenbHoe oO3HakoMreHne C WHGOpPMaUMEN, copepKallencs B
OaHHbIX OTpbIBKax, MO3BONUT uM3bexaTb MpuYMHEeHUs yulepba wu
obecneuntb 6ecnepebonHoe PYHKLMOHNPOBAHUE YCTPOMCTRA.

OTOT CUMBOI npeaynpexanaeTt o0 TOM, YTO HEBbINOJIHEHNE
ornpeperieHHbIX ,D,eI7ICTBI/1I7I MOXeET NpmnBeCTn K MaTtepuaribHOMy
ywiepOy.

OTOT CUMBOM NPeaynpexgaeT O TOM, YTO HEBbINOMHEHNE
onpenerneHHbIX JENCTBUA MOXET NMPUMBECTU K cbosiM B paboTe
YCTPOWCTBA.

BbinonHeHne AaHHOW pekoMeHAaLun NO3BOMMUT yNy4dLllnTL paboTy
YCTPOMCTBA.

[ara: 11/13




O6Lwme nonoxKeHns TITANUS PRO-SENS® /net

0.3 lMapaHTUA

B Tekct paHHoro pykoBoACTBa be3 npeaBapuTeribHOro yeseaomMmieHua
MoryT OblTb BHECEHbl TEXHWYECKME U3MEHEHUsl. TeKCT [AaHHOro
pykoBOoACTBA He MOXeT paccMaTpuBaTbCA B KadecTtBe MOJIHOIO W
OKOH4aTes1lbHOro BapuaHTta.

OCHOBHYIO CUMy MWMET Hawu ,YCroBus MOCTaBKU W  MOHTaxa
obopynosaHusa“. B cnyyae HaHeceHus yulepba 300pOBbIO U XKU3HU
nepcoHana, a Tawkke MpPUYMHEHWs  MaTepuanbHoro  yuwiepba
peKrnamMaunoHHbIE U FrapaHTUWHbIE UCKM He MOryT OblTb MogaHbl, ecriv
NPUYNHEHHBIN yep6 BbI3BaH ofHoMn unm HECKOMbKMMM
HKECNeayoLWUMM NMPUYNHaMU:

e HepocrtaTouHoe cobnoaeHne ykasaHun Npy NPOEKTMPOBAHUA U
MOHTa)e ObIMOBOrO acnmpaLMoHHOro n3BeLlaTens, a Takke npu
MOHTaxe TpyObHOWM cMcTeMbl, BBOAE B KCMnyaTauuto u
TEXHUYECKOM 0BCNyXMBaHUA

e /cnonb3oBaHue AbIMOBOro acnMpauuoHHOro M3BeLLaTens He no
Ha3Ha4YeHuto

e HepocTtaTo4HbIN KOHTPOIb ObICTPOM3HALLMBAKOLLNXCS AeTanen

¢ HenpaBunbHoe npoBefeHe PEMOHTHBLIX paboT

e CamOBOMbHOE BHECEHWNE N3MEHEHUIN B KOHCTPYKLMIO AbIMOBOIO
acnupaumMoHHOro n3BeLlaTens

e  dopc-maxop

0.4 ABTOpcCKOe npaBo

ABTOpPCKMM MpaBOM Ha OaHHOe TexHWYeckoe PYKOBOACTBO obGnagaeT
dupma WAGNER.

PykoBoACTBO NpegHasHayeHo AN opraHM3alunii yCTaHOBLUMKOB CUCTEM
NOXapHOW CUrHaNM3auum 1 UX COTPYAHWUKOB.

lMeyaTb pyKkoOBOACTBA, a TakKe OTPbIBKOB W3 HEro He [OonycKaeTcs.
KonnpoBaHue 1 pacnpoctpaHeHue pykoBoacTBa B niobon gopme MoxeT
OCYLLIECTBNATLCA TOMBKO C MMCbMeHHOro paspewlerust pupmbl WAGNER.

0-2 Nara: 11/13




TITANUS PRO-SENS® /net O6Lwme nonoxKeHns

0.5 YnakoBka

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

YnakoBka npegnonaraet 3awWuTy OT MOBPEeXAEHUW A0 €€ YCTaHOBKM.
Mcxoga n3 atoro, cuctema [omkHa ObiTb U3BMeYeHa M3 YNaKoBKM
HenocpeaCTBEHHO Nnepes ee yCTaHOBKOW.

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

e YTunuampynte ynakoBOYHbIA MaTepuan aKosormyeckm
©e3onacHbIM crnocobom
« Cobniogante npasuna ytunmnsawmm

YnakoBoYHble Matepuarbl ABNSAITCH LeHHbIM ChIpbEM Y BO MHOMUX
cry4asx MoryT GbiTb MOBTOPHO UCMOMb30BaHb! UMK 06paboTaHbI 1
BOCCTAHOBEHbI. YTUMNM3aLIMA YNakoBOYHLIX MaTepuanos
HEeHaanexallmMm cnocoboM MOXET HaHECTV Bpe[ OKpYXKatoLLen
cpene.

YKA3AHUE

0.6 YTunusauwus

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

* MeTannuyeckue getanu coatoTcs Ha noMm
« [nacTukoBble AeTanu AoMKHbl BbiTh NepepaboTaHbl
»  OcTaBluMecs KOMMNOHEHTLI OTCOPTMPOBAaTL MO Kraccy matepuana

[ara: 11/13
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TITANUS PRO-SENS® /net OnucaHve n3genus

1 OnucaHve nsgenus

1.1 XapakTtepucTnkum AbiIMOBOro
acnupaumoHHoro ussewarensa TITANUS®

TITANUS® oTHOCUTCA K caMoMy MOCINEeAHEMY MOKOMEHUI0 HaOeXHbIX
ObIMOBbLIX acnupaunoHHbix u3Bewatenen dupmbl WAGNER. lMomumo
NpUMEHeHUs AnA 3aluMTbl NoMelleHMit u obopydoBaHua TITANUS®
MOXET UCMONb30BATLCA AJ1S1 KOHTPONSA  FOPU3OHTalbHbIX  BO3YXOBOAOB
CUCTEMbI BEHTUNSALMN.

YyBCTBUTENBHOCTL Mpn6op obnagaeT NOPOroBo YyBCTBUTENBHOCTLIO OCabneHunsi CBeTOBO-
ro notoka ot 0,5%/m po 0,015%/m. [ononHutenbHas HacTpovika
YyBCTBUTENMLHOCTM OCYLLECTBSETCH nocriegoBaTeflsHO B 3aBUCMMOCTM
OT YCNoOBWW W MecTa aKcnnyatauuu. bnarogaps nNpYMeEHeHWUI0 HOBOM
TexHonorum High-Power-Light-Source yganocb [o6buTbCcs  LLUMPOKOTO
cnekTpa obHapyXeHWs BCEX OCHOBHbIX TUMNOB BO3ropaHus.

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

CyLLI,eCTByeT TPpU YypOBHA TpeBOrn ONA KaXXaoro AETEKTOPHOro Moayns:
npegynpexneHue, npeasaputenbHada Tpesora, Tpesora. O1n coobLieHns
MOTyT KOHTpPOJSMpOBaTbCA pasgesibHO C MOMOLLbIO OecnoTeHuunarnbHbIX

KOHTaKTOB.
Tunel TpeBor TITANUS® nocTaensietcs co cneayloLwumMmn coobLeHnsamMmn TpeBor:
TITANUS® Tun TP-3 ; Tpeeora
TITANUS® Tun TP-4 : MpeaBapuTenbHas TpeBora u Tpeeora
TITANUS® Tun TP-5 : MpeaynpexaeHne, npen TpeBora u Tpeeora
AnbTepHaTuBHas B0O3MOXHO M3MEHUTb YyBCTBUTENBHOCTL ETEKTOPHOrO MOAYNS HA OAHY

CTyneHb HWXe, NUCNoJib3ysd OOMNOSTHUTENbHBIV BXO4 Ha nnaTte np|/|6opa.
YyBCTBUTEJIbHOCTb

LOGIC *« SENS  WHTennektyanbHass cuctema o6pabotkm curHana LOGIC-SENS
obecneunBaeT 3alUMTy OT JOXHbIX cpabaTbiBaHWUA, UMeS BO3MOXHOCTb
pacnosHaBaTb OLMOOYHbIE CUTHArbI U CryYan peanbHOro BO3ropaHus.

HapexHbIn KOHTpONb

BO3AYyWHOro notoka [lo aHanorMm ¢ ToYeYHbIMU [ObIMOBbIMU M3BELLAaTENAMU, KOTOpble C
NMOMOLLIbIO 3NEKTPOHUKN KOHTPOMMPYIOTCA Ha npeameT obpbiBa kabens
UNM KOPOTKOrO 3aMblkaHWs, ObIMOBbIM acnMpauMOHHbIM U3BeLlaTensam
HeobOxoouma BbICOKOYYBCTBUTENMbHAA WM HadeXHasi cucTemMa KOHTPOMs
BO34yLIHOrO noToka. CeHcopHasi TEXHOMOTUsi KOHTPOMsi BO3AYLUHOro
NnoToKa, Ucnosnb3yemasi BO BCEX [AbIMOBbIX acnMpaLMOHHbIX M3BeLLaTensax
dumpmbl WAGNER, HagexHo pacnosHaeT Takme HeucrnpaBHOCTM, Kak
noBpexaeHune Tpybbl unmn 3acopeHne Bo3ayxo3abopHbIX OTBEPCTUNA.

Cuctema KOHTPONS BO3AYLUIHOMO MOTOKA UMEET KOMMEHCaUMo BRUSHUS
TeMnepaTtypbl U MOXeT OblTb HacTpoeHa B 3aBMCUMOCTW OT JAaBreHus
BO3ayXa.

Data: 11113 1-1




Onucanue nspgenus

TITANUS PRO-SENS® /net

MoaknioyeHne B ceTb

3anaTeHTOBaHble

oTBepcTUAa

MpoekTupoBaHue no

TOYe4YHbIM u3Bewjatensam

OwvarHocTtuka

Bbi6op HanpsbkeHUA

BeHTUNATOpPA

Mo.qynb OTKINK4YeHuUsA

OcobeHHocTblo ycTpoiictBa TITANUS® gBnsetca 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
3a4bIMMNEHHOCTW, CUMY BO3AYLLIHOMO NOTOKA U T.4. BO BCEX MOMELLEHUSAX.

B 3aBMCMMOCTM OT NpoekTa Bo3ayx03abopHble OTBEPCTUS AOJPKHbI UMETb
CTpOro onpeaeneHHoli anameTp. [ns onpegeneHnMss TOYHOro avameTpa
dupma WAGNER paspabotana n 3anateHTOBana KanmbpOBOYHble
nneHkn ¢ pukcaTopamn, KOTopble He TOMbKo obecneunBaloT yAO6GHbIN
MOHTaX, HO U MPENnsITCTBYIOT BO3HWKHOBEHUIO «CBUCTa» U MOCTOPOHHUX
wymoB. Eule ogHMM npeumyLlecTBoM sBMAsieTcsl ObICTpOe U npocToe
onpepgenexHve gnameTpa Bo3gyxo3abopHOro oTBEpCTUS.

Bosp,yxosaGoprle OTBEPCTNA acnmpaunoHHOro wum3Bewartena MOXHO
CpaBHUTb C TOYE€YHbIMW ObIMOBbIM OAaTYMKOM. HOSTOMy npoeKkTnpoBaHne
ocyulecTBnAaAeTcA B COOTBETCTBUM C ﬂeVICTByPOU.J,MMM HaunoHallbHbIMWN
HOpMamMu.

[unarHoctryeckoe nporpaMmHoe obecneveHne no3BonsaeT ObICTPO U
yOOGHO OCYLLEeCTBIATL JloKanu3auuio nospexaeHus. Nepegava gaHHbIX
Ha [lK o cocTosiHMM ycTpoWcTBa B HAacCTOALWMW MOMEHT, a Takke
COXpaHeHHON MHdOpMaLMKN ocyLLecTBIISIeTcs No kabento.

HanpsxeHvne BeHTUNsTOpa MOXeET OblTb W3MEHEHO C MOMOLLbIO
nepemblyek. CylecTByeT MHOXECTBO KOH(UrypaLmn.

B yctponictee TITANUS® HanpsikeHWe BEHTMNATOpa yCTaHaBNMBaeTCs C
NMOMOLLbIO MEePEeMbIYKM Ha OCHOBHOM nnaTte mexay 6.9V n 9V.

B yctponctee TITANUS® -SL, HanpsikeHue BeHTUNSTOpa MoOXeT ObiTb
yCTaHOBIEHO NOCPEACTBOM NnaThl Lienu ynpasneHnsa seHTunsatopa FC-2 u
FC-3.

e HanpspkeHne MOXeT ObITb YCTAHOBIEHO Ha ypoBHe 6.5V, 6.9V
n 9V ¢ nomoulbto Nnatel uenu ynpaenexnus FC-2. MNMnara FC-2
ABnseTca cTaHgapTHon Ans Becex yctpoiicTe TITANUS® -SL.

e HanpspkeHne MOXeT ObITb YCTaHOBIEHO 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, BbIMUCIMTENbHAS
TEXHMKA) MOryT ObITb OTKMOYEHbI C MOMOLLBI MOAYMS OTKMYEHMS MO
curHany TITANUS®. OrtknioyeHne OCyLLECTBNAETCA MO  anroputMy
3aBUCUMOCTU OT ABYX AETEKTOPHbIX Mo,qyneﬁ.
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TITANUS PRO-SENS® Inet

OnwucaHuve nsgenus

1.2

MpuvHUMN pa6oTbl

Cdepa npumeHeHun

ObiMoBol acnupauuoHHbIi n3selartens TITANUS® npencraenseT co6on
YacTb CUCTEMbI MOXaPHOW CUrHanM3auuu, MUCMoNb3yemyro Afs paHHero
pacnosHaBaHusi MoXxapa B 3alULLIAEMbIX MOMELLEHUAX W BHYTPU
obopynoBaHus.

M3 3awwmiaemMon 3oHbl Yepes cucteMy TpybonpoBoaoB ¢
BO34yx03ab0pHbIMU 0TBepCTUSIMKU BepyTcsa Npobbl BO3gyxa 1
OOCTaBnsTCA K 4ETEKTOPHOMY MOAYIIIO.

Takass cuctema ocobeHHO MoaxoAuT Ana Tex obnactei, B KOTOPbIX He
MOTYT MPUMEHATbLCA TOoYeuHble [ObIMOBble M3Bellatenu unu  ux
NpUMeHeHVe OrpaHNYEHHO.

B nepByro o4epedb, 3TO OTHOCUTCA K TEM obnactsam, KOTOpbl€e:

e [logBepKeHbl BICOKOMY PUCKY MOXapoB.

e TpebyloT BbICOKOW YYBCTBUTENBHOCTU AETEKTOPHBLIX MOAYNEN.

e TpyoHOOOCTYMHbLI, N B KOTOPbIX MOHTaX U TEXHUYECKoe
obcnyxMBaHWe TOYEYHbIX M3BELLATENEN 3aTpyaHEHO.

e OcHalleHbl yCTpoONCTBaMU 41151 KOHOULMOHUPOBAHUS BO3ayXa.

e [lo BbiCOTE NPEBbLILLAKT AOMNYCTUMbIE 3HAYEHMWS OS5 YCTaHOBKM
TOYeYHbIX U3BeLLLaTENEN.

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

e [logBepXeHbl BMUSHUIO 3NEKTPOMArHUTHbLIX MOMEN.

e [logBepXeHbl BO3AENCTBMIO BbICOKMX UMM HU3KUX TeMnepaTyp.

e mMeloT 3arpsisHeHHbI BO34YyX 1 B KOTOPbIX HEOH6X0AMMO
ncnonb3oBaTb PUITbTPYIOLLNE 3NTEMEHTHI.

e TpebytoT 3aWMTbl OT BaHOANM3Ma.
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OnucaHue usgenus TITANUS PRO-SENS® /net

TITANUS® nogxogut, Hanpumep, Ans KOHTPOns 3a

3awwuTa nomeLLeHwi NPOCTPaHCTBAMM U NOMELLIEHUAMM, TaKUMMN KaK:

danbLunonbl, anbWnoTosku

TyHHenu, KaHanbl, TPYAHOAOCTYMHbIE NYCTOThbI
Cknagpl, MHOrosipyCHbIe CTENNaxw, WaxTbl NG TOB
My3sewm, KynbTypHbIE COOPYKEHWS
HuskoTeMnepaTypHble cknagpl

Cucrtema Tpy6 - nomeLieHne

AcnupaLmoHHas AbIMOBas CUCTEMa

TITANUS® /
i v 4

Cuctema Tpy6 - chanbwnon

Puc. 1.1: MNpuHyun 3awumsl ¢ NOMOWbI0 ObIMOBO20 acrupayuoHHO20 u3sewamerisi
TITANUS®
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TITANUS PRO-SENS® /net OnucaHve n3genus

MomelteHnsa c cucremon
KOHOULUMOHUPOBaHUA KOHTponupyeTcs:

B cepBepHOM nomeLLeHnn ¢ KOHAULMOHEPaMM

B BEHTUMALMOHHBIX KaHanax

B npocTpaHcTBax ¢anbLunona u dansLunoTonka

B ueHTpax 06paboTkn gaHHbIX, KOMYTALUOHHbIX LWKadax,
TpaHCHOPMaTOPHbIX sYenkax

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

e C ucnonb3oBaHuem barnaca

Bo3ayLwwHbIi kaHan

TITANUS

TITANUS

Cucrema
peumnpKynaumumn
Bo3ayxa

A TITANUS / /“
| |
% D%D <‘r//7

Puc. 1.2: Bo3MOXXHOCMb MOHUMOpPUH2a 3aMKHymOL7 cucmembl KOHaUuUOHUpOSaHUﬂ u
8eHMUIIAUUOHHOZ0 KaHarla (npUHuunuaanaﬂ cxema)
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OnvcaHve usgenvs TITANUS PRO-SENS® /net

3awmra o6opyanoBaHus B HE BEHTUITMPYEMBIX U C NPUHYOUTENLHON BEHTUNALMNEN
npmnbopax/wkadax, HanpuMmep, TakMX Kak:

o KomMmyTaumMoOHHbIe WKadbl, pacnpegenuTeribHble Wkadbl
e YcTpowcTtBa TenedoHHOW KOMMYyTaLun
e VIamepuTtenbHble, ynpasnsoLne 1 perynupytoLlime yCTponcTea.

OTBepcTyue B WKady . e
-~ T

OTBepcTHe B WKady I I

Puc. 1.3: MNpuHyun MoHUMopuHaa obopydoeaHusi ¢ MOMOWbo ObIMOB020 acrupayioHHO20
ussewamens TITANUS®

ObimoBon acnMpaunoHHbIN n3BeLLartens TITANUS® MOXeT
[OMNOMNHUTENBHO MCMOMb30BaTbCA AN paHHEro pacno3HaBaHUs NOXapoBs
B MOMELLEHUAX CO cneumanbHbIMKU YCTPOUCTBAMU KOHOAMLMOHUPOBAHUS
BO34yXa.

Bnarogapsi BbICOKOW UYBCTBUTENBHOCTU OCYLLECTBNATLCA HALEXHbIN
MOHWUTOPWHI 32 LEHHbIMX MaTtepuanamu W YyCTpoWcTBamu. Takum
obpasoM ussellaTtens TITANUS® ocobeHHO noaxoauT AnA crnedyoLlmx
obnacrten NpUMeHeHus:;

e Tawm, rage HeobxoouMO ckopelLiee BMELIATENbLCTBO

e Tawm, rge obopynoBaHmne JomkHO pabotaTtb 6ecnepebonHo

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

e Tawm, rge npeobnagaeT BbICOKAask MHTEHCMBHOCTL BO34yX000OMeHa.
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TITANUS PRO-SENS®/net

TexHuyeckoe onncaHune

2 TexHn4Yeckoe onucaHue

2.1

OnucaHue cucTembl

ObimoBas acnupaumnoHHasa cuctema TITANUS® cocTtouT M3 OCHOBHOMO
©roka n cuctemol TpyO.

BaxHeiwmmu KOMMOHEHTaMM OCHOBHOTO 6noka ABnseTcs
YyBCTBUTEMbHbI AETEKTOPHbIA MOAYNb OOHapYXeHUst AbiMa U cuctema
TpyG ANA TpaHCMNOPTUMPOBKM Npob BO3gyxa K 3TOMY MOZYMO, a Takke
JaTyuK NoToKa BO3fyxa AN KOHTPOIS CUCTEMbI TPyD Ha NoBpexaeHue u
3acopeHue. [aTyMk noToka BO3dyxa WMHTErpPUPOBaH B [LETEKTOPHbI
Moaynb.

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

Cucrtema Tpy6
of o] To [o[D
Tpy6a 3abopa -
BO3Ayxa v
T B3abop Bo3ayxa
Kopnyc
I (AT CIHERL L] IRl N i Tol Tol ToTD
C AATYMKOM MOTOKa
\ Boaayxo3abopHble 0TBEPCTUS
I~ BeHTunsaTop Axceccyapbl
Bbixon
BO3ayxa OcHoBHOM 650K o—0 BHelUHsIst HAVKaums

Puc. 2.1: 0O630p ObiMo8ol acrupayuoHHol cucmembl TITANUS®

[ns obecneveHns GesonacHom paboThbl faxe B CaMblX CIIOXKHbIX YCNOBUSX
(4ncTble nomeLLeHuns, 30HbI nepepaboTku), npumeHseTcs
BCnomoraTenbHoe obopyaoBaHWe, Takoe Kak, Hanpumep, pasfnuyHble
unbTpbl MNKN BbIHOCHbIE OMOKWM uHAMKaUUW. Tpu MOHTaxe OCHOBHOro
Onoka B TpyAHOM Ans 0630pa MecTe, BbIHOCHOW 610K MHAUKALWMN CIYXNUT
[Ns OTOBPaKeHUs ero COCTOSAHUS.

Kaxpgoe Bosgyxo3abopHoe oTBepcTue Ha cucteme Tpy6 TITANUS®
NPOEKTUPYETCA Kak TOUYEYHbIV AbIMOBON U3BeLLaTenNb.

N
IR

[Hara: 11/13
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

[eTeKTOpHbIN MOAYIb

CtyneHuyaTas

211

®yHKUMOHUPOBaHME

N3 KoHTponmpyemMoii 30HbI NOCPeACTBOM CUCTEMBI TPYD C onpeseneHHbIM
Habopom BO34yx03abOpHbIX OTBepCTUn OepyTcs nNpobbl BO3gyxa U
MOAATCS K YyBCTBUTENBHOMY LETEKTOPHOMY MOAYIH, YCTaHOBMEHHOMY
B OCHOBHOM 6roke (cm. puc. 2.1).

B 3aBucuMOCTM OT moOKasaHWn YyBCTBUTENBHOCTM WCMONb3yeMOro
AetektopHoro moaynsa (no Beibopy Ao 0,5 %/m, 0,1 %/m n 0,015 %/m)
npu LOCTWKEHUN COOTBETCTBYHOLLEro 3HaueHust Ha ycTpoiicTee TITANUS®
dopmupyeTca curHan Tpesorn. CurHan TpeBOrM Ha YCTPOUCTBE
0603HayYeH CBETOAMOAOM M MOXET ObiTb nepedaH Ha MynbT NOXapHOW
curHanuaaumu (MKI).

MoryT  ObITb  HacTpoeHbl  pasfnuyHble  UHTepBanbl  3a4EepPXKKK
hOopMUpPOBaHUSA CUrHANOB TPEBOIW, NHAMKALUMUK 1 ownbok (cM. rnasy 5.3).

CocTosHune TPEBOIrM COXpPaHAETCA B npm60pe 00 yCTpaHeHnA NpuynHbl N
COOTBETCTBYHOLLEro C6p008.

YctpoitictBo  TITANUS®  nossonseT  BbilIEONUCaAHHbIM
KOHTPONMpOoBaTh 2 30HbI C MOMOLLbIO 2 AETEKTOPHbLIX MOAYMEN.

cnocobom

akTuBauua curdHanusaumm TITANUS® umeet cnegytolime noporu curHanmsaumm

An bTeépPHaTUBHasA

YyBCTBUTEJIbHOCTb

TITANUS® TITANUS® TITANUS®
Tun TP-3 Tun TP-4 Tun TP-5
MNoxapHas Tpesora X X X
CurHan npegrpesoru X X
66% ycTaHOBNEHHOro nopora
NoXKapHON curHanusaynm
CwurHan npegynpexaeHusi X
33% ycTaHOBREHHOro nopora
noXXapHoi curHanusauum

YCTaHOBWTb YyBCTBUTENbHOCTb 4ETEKTOPHOIO MOAYS BO3MOXHO Ha OfHY
CTyNneHb HMXe C MOMOLIbI AononHuTenbHoro Bxoga “AltSens” Ha
MOHTa)KHOW nnaTe (Hanpumep, YyBCTBUTENbHOCTb AETEKTOPHOIrO MOZYNS
MOXeT ObiTb umameHeHa ¢ 0.4 %/m pgo 0.8 %/m). N3meHeHuem
YYBCTBUTEMBHOCTM MOZYNeil MOXHO HacTpamBaTb OOHapyxeHus gbiMa
ONs Taknx hakTopoB., Kak:

e YBenuyeHue KonMyecTsa a3po30rbHbIX YACTUL, UKW YacTUL, rPA3K
B 3aluuliaemoin obnactm B 3aBUCMMOCTU OT BPEMEHU CYTOK
(4eHb/HOYb).

e YBenuuyeHune Konm4ecTBa aspo30rbHbIX YacTuL, Un YacTuu, rpsasm
B 3awuwaemoln obrnactm B 3aBUCMMOCTU OT AeATENbHOCTU
(Hanpumep, paboTbl NO TeXHUYECKoMy OBCnyXuMBaHUIO, CBapka
Unu ysenu4yeHne napa, otpaboTaHHbIX ra3oB U MNbifw).

[Hara: 11/13
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TITANUS PRO-SENS®net TexHn4yeckoe onmcaHmne

LOGIC-SENS TITANUS® BkntoyaeT B cebss UHTENNEKTyanbHyl0 cuctemy obpaboTku
curHana LOGIC-SENS, kOTOpbIi MOXHO BKMOYaTb M BbIKMOYaTb C
MOMOLLbIO MEpekNoYaTens Ha [EeTEeKTOPHOM Moayne. 3Ta cucrtema
UCKIMIOYaeT BNUsSIHWE BHeLMX ¢akTopoB M cnocobceteyeT 6HesonacHom
akcnnyaTauum 6e3 NoxHbIX cpabdaTbiBaHNA.

KoHTponb

peTeKkTopHOro moayns  Kaxabli 4ETEKTOPHbIA MOAYNb NPOBEPSETCH Ha Hanuyne 3arpss3HeHui,
CMrHan HeucnpaBHOCTM U  OTKNMoYeHusd. CurHan HeucnpaBHOCTM
oTpakaeTcs CBETOAUOAO0N nHAUKaLUuein Ha ocHoBHoM Grioke TITANUS® n
MOXeT ObITb NepefaH Ha NynbT MNOXaPHOW CUrHanM3auuy C NOMOLLbHO
KOHTaKkTa HeucnpasBHOCTU. UYToObl wu3bexaTb NOXHBIX CUrHanoB
HencnpaBHOCTU, OHU (DOPMUPYIOTCS C ONPEAENEHHON C 3a4ePXKKOIA.

KOHmpO.ﬂb nomoka [aTyuk noToka BO34yXa KOHTpONMpPYyeT NOAKITHOYEHHYO CUCTEMY pr6 Ha
nospexaeHne n 3acCopeHmne.

B 3aBnCMMOCTM OT KOHCTPyKUMM cuctembl Tpyd (cm. rnaey 4
«[lMpoekTnpoBaHmey) - gaT4MK BO3QYLUHOIO NoTOKa MOXET 0BHapyXnBaTb
OrnoknpoBaHme kak MuHUMyM 50% BO34yx03abopHbLIX TOYEK BMMOTb OO
nonHoro GrOKMPOBaHUs, a TakKe paspbiB TpyOONpOBOAHON CETH,
npuBogswuii k notepe 50% BO3ayxo3abopHbIX oTBepcTuin. Mpu Bbixode
M3 CTPOs BEHTWNATOpa Mojada MoToka Bo3dyxa B cuctemy Tpy6
NnpepbIBaeTCs, B pe3ynbrate 4yero oopMUpPYeTCss CUrHam O 3aCOpPEHMM.
KoHTponb notoka Bo3gyxa MMEET TeMnepaTypHYH KOMMEHCALUI U
MOXET ObITb HACTPOEH Ha KOPPEKLIMIO MO aTMOchepHOMY AaBIIEHUIO.

Mo  wncTeyeHum  3anporpaMMMpPOBAHHOIO  BPEMEHM 3a4EPXKKK
dopmupyeTcs curHan «HeucnpaBHOCTb» B acnMpaLMOHHOR cUcTEME U
coobLleHne no KaHamy HeWCnpaBHOCTENW MNpu  HEOBXOAMMOCTM
nepefaeTcsa Aanblle, Ha LEHTpanbHbld NPUEMHbIA NpPUbop MNOXapHOM
curHanusauum (MKI). MNoporn cpabaTtbiBaHnss MOXHO aganTupoBaTb K
YCIOBUSAM OKpY>KatloLLEN cpeabl.

MpuHUMNUanbHas cXxema Xofa CurHana ¢ CeHcopa NoToka Bo3ayxa
nokasaHa Ha puc. 2.2

CurHan AaTyuKa noToka

Pa3pbis | CUnbHbIA MOTOK

MoTok B Hopme
AnanosoH

U3MepeHuin

[

u

Cnabblit noTok 3acopenve

—

Mepvion 3apepxkn
Il Curran HencnpasHocTs

Puc. 2.2: pagbuk cuzsHana rpu ¢hopmMuposaHuU HeucrnpasHocmu dam4uka rnomoka
NHpukauma

HeucnpaBHocTen [lpobrnembl B AETEKTOPHOM MOAYNE WUnn BO34YLLUHOM MOTOKE (hopMupytoT
curHan «HewncnpaBHOCTb», KOTOPbIA OTODpaXKaeTcs Ha YCTPOMCTBE
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

MHuaukauma oGHapyXeHus

HeucnpaBHOCTEMN

Copoc

C NMOXapHOMW CTaHUUMU

PeneliHbIl ebIx00

Kann6poBka BO34yWHOro

nomokKa

Cuctema Tpyob

MopkntoyeHue B ceTb

TITANUS®. NHgukauusi 0 HEUCNpPaBHOCTM MOXKET COXpaHATbCs Ao copoca
(CTaHgapTHbIV PEXUM) UNN HE COXPaHSTLCS.

NCTOYHMK BO3MOXHbLIX HEWCNPaBHOCTEN MOXHO Onpeaenutb Mo
CBETOAUOAHON NHANKALIMM HA AETEKTOPHOM MOAYIE 1 HA OCHOBHOW Nnate
npudopa. o MUraHn MHAMKATOPOB MOXHO CHMTaTb KOA OLUMOKM, YTO
no3BonsieT ObICTPO OTNMYATL HEUCMPABHOCTM, KOTOPblE BO3HMKAKT MO
npuyrHe gedekra B JETEKTOPHOM MOAYIE, 3aCOPEHMUS UN NMOBPEXAEHUS
TpyObl.

C6poc coobLleHNst 0 HEMCMPABHOCTWN NPOU3BOAUTCS NpuOOpP NoXXapHOW
ctaHumm (MKM). Ecnu npu pabote TITANUS® Tpebyetcs cbpoc
COOOLUEHNS O TpeBOre M HEUCMPaABHOCTUM OLHOBPEMEHHO CO COPOCOM
Lwinevida noxapHoi curHanusauuy ucnonedyeTtcs nnata copoca’ (onums).
CnepyeT nMeTb B BMAY YTO KOPOTKOBPEMEHHOE OTIHOYEHME HaMNPSXKEHNS
B Lneide curHanusauuy npuBeneT K aBToMaTuyeckomy cbpocy
COOBLLEHMNS TPEBOTU 1 HEeUCNpPaBHOCTU Ha npudope TITANUSS.

Ycrpoiicteo TITANUS® ocHalleHo 6ecnoTeHumanbHbIM NepeknioyatoLmm
KOHTaKTOM ANs pasnuyHbIX YPOBHEN TpeBOrn 1 obLeit HEMCNpPaBHOCTY.
Takum obpasoM acnupaunMoHHasi cuctema MOXeT OblTb MOAKMYeHa B
afpecHbIN? Wnend curHanusauum noboi noxapHoi ctaHuum (MKI).

Kanubposka noToKa BO3gyxa B TITANUS® NMOMHOCTbLIO
aBTOMAaTU3MpPOBaHHA, YTO 3aMeTHO oOneryaeT BBOA B 3KCnnyaTauuio.
MHuumnanmsaumm MOXeT BbIMONHATbLCA € ydeTom wunu 6e3 ydeTa
aTMocepHOro faBneHunst Bo3ayxa.

[nsa Toro 4ToObl HacTpouTb noTok Bosayxa TITANUS® nna onpeneneHHoi
cetn TpybonpoBoAa BbIMOMHAETCA Npouedypa  MHULManusauuu.
Mpoueaypa nHUUManusaumm NPOBOAUTCS ANA KaKAoro YyCTPOWCTBa OANH
pas B nocre YCTaHOBKM MOCMe W3MEHEHUS KOHCTPYKUUW CeTu
Tpybonposoga unu nocrne N3MeHeHNs Hanps>KeHUs BEHTUNATOpa. Takum
obpasoM, npubop MOXET ONpedennTb W COXpPaHWTb B MaMsATh MNOTOK
BO34yXa, XapaKkTepHbIn Ana JaHHOR ceTun Tpy6.

K npuGopy TITANUS® nogkntodaetca cuctema Tpy6 obLieit AnvHON fo
300 M, Nnpy MakcumanbHOM KONMYeCTBe OTBEPCTUN 32 LUT.

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

[na nonyyeHUs gaHHbIX O COCTOSHMM BCEX YCTPOWCTB, HaxoOALUMXCS B
CeTU, UX MOXHO NOAKMNIYUTbL K CUCTEME rpadmyecKkoro oTobpaeHus
VisuLAN® T. Takum o6pasom, Haxofscb B AWCMETYEPCKON, oneparop
MOXET KOHTPONMPOBaTb YPOBEHb 3a4bIMIEHHOCTW, CUIY BO34YLUHOrO
noToKa U T.4. BO BCEX NOMELLEHUAX.

Tak ke BO3MOXHO nogkntounte Bce TITANUS® yepes ceTb Kk cucteme
KOHTpOnsi 1 ynpaBneHus cpeactBamu GesonacHocTu VisuLAN®. Takum
obpasom, BCe COCTOAHUA U COOLITUS MFHOBEHHO PErucTpUpYOTCH U

" MnaTy c6poca BO3MOXHO NCMONL30BaTL TOMLKO B TOM CRlyyau, eCnv ToK B Luneiide
NnoXKapHOI cUrHanusaunm HaxoaAuTbes B npegenax ot 5-50 mA. Mpu cbpoce B wneidge
curHanusauum AomkeH oba3aTenbHO NPOUCXOAUTbL COPOC NUTaHUSA.

2 BO3MOXHO TONbKO Yepes aApecHble MO YN COOTBETCTBYIOLLEN LieHTPanbHOi cTaHLmMmn
NoXKapHOW curHanusaynm

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHu4eckoe onncaHune

Mopaynb oTkno4YeHus

ntobble HencnpaBHOCTU U TpeBorn oTobpaxatoTcs B cucteme. VisuLAN®
MCMNONb3yeT NO3TaXHbI€ MNMAaHUPOBKN PasfNYHbIX 34aHUIA ANATOro YTookl
oTOOpa3nTb  MECTOMOJSIOKEHME  aCnMUPaAUMOHHBIX  cucTem.  [ns
pacLumMdpoBKu HencnpaBHOCTEN B ANarHOCTUYECKOM OKHe
npegycmoTpeHa (yHKUMS nomown. YpoBeHb 3afbIMIIEHHOCTM U
MHGOpMaLKMa O NOToke Bo3ayxa ¢ Kaxgoro ycTpoictea TITANUS® moryT
oToOpaxaTbCs rpadMyeckn U BbIBOAUTLCS Ha nevaTb. Tawke B cuCTeEME
OTpaXkaeTcsl COCTOSIHNE pene TPEeBOr U HEMCNPABHOCTY.

®YHKUMS  OTKIMIOYEHUA BHELUHUX YCTPOWCTB C  KOHTPONEM  JIUHUK
peann3oBaHa C NoMOLLb0 MoAynsA oTknoveHus. OTkMoYeHne paboTaeT B
cryyae npvMeHeHus acnupaumMoHHOro npuéopa ¢ NnaToi OTKMYEHUS U
cpaboTky MO 3aBUCMMOCTU OT ABYX AeTeKTopoB. OTKIOYEHNE MOXKHO
peanu3oBaTb Kak aBTOMaTUYeCK/M CNOCOOOM, TaK 1 C MOMOLLIbHO BHELLHUX
BXO/OB.

i
(&)

[Hara: 11/13
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.2
2.2.1

TITANUS® u akceccyapbl
O630p

Mnara c6poca

MogknioyeHus (onuws)

R LUeHTparibHas noxapHas
naHenb / aNeKTpU4ecTBO

Cuctema Tpy6

Bebixop Bo3ayxa

D Kcneayrowemy
v3BeLLaTenio

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

onumsa
BbIHOCHOW 6ok (onunz)

MHOVKaLMY B HACTEHHOM

Koprnyce (onuwsi)
MepegHssa
Haknenka (onums)

BbIHoCHOW 6ok
vHaVKaummn 19" (onumst)

S

CoeauHuTenbHble
anemeHTbl M25
(onuwms)

KabenbHbIli BBOA
M25 (onums)

Apantep Tpy6bl
(onuus)

TecToBasi Tpybka
(onums)

CoeaunHuTErbHbIE KaGernbHblit BBOA YcTtponcTeo ujk joow 00
anemeHTbl M20 M20 (onuus) AnarHocTukn (stfydw)
(onums) (onuwns)

SO0 HONsdt0 1HOKO SisShzEy i

(5¢ydw)

Puc. 2.3: O630p TITANUS®

KoMnoHeHTbI, nokasaHHble Ha puc. 2.3, MOryT BbiTb ONLUMOHANbHBIMU.

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHun4eckoe onncaHue

2.2.2

OcHoBHoM 6ok TITANUS®

OcHosHoli 6rok TITANU © cocTouT U3 cneyroLmx KOMMNOHEHTOB:

MnacTukoBbI Kopnyc

e [InacTukoBbINA WTYTUEP

e BcTpoeHHas Tpybka peumpkynsumum

e CoepuHeHune ans TpyObl C HAPYXHLIM AMAMETPOM 25 MM

YyBCTBUTENbHbIN OETEKTOPHbIN MOZYIb, COOTBETCTBYHOLLNIA
HOBEMLUMM  TEXHOMOrMAM,  (PYHKUMOHMPYIOLWMA MO MApUHUMNY
ONTUYECKOrO M3BELlaTens pPacCessHHOro CBeTa C UHTErpupOBaHHbIM
KOHTpOMEeM NoToka Bo3ayxa

Bo3gyxo3abopHbIii anemeHT ¢ cbanaHCcMpoBaHHO Nofgadel Bo3gyxa
OnTunyeckas UHZMKaUns TPEBOMM, HEUMCNPABHOCTU U pexuma

WHTepdec gnarHoCcTnku

Puc. 2.4: ngukaums v nogkntodeHus TITANUS® (MosicHeHnst cM. Ha crnefytollei cTpaHuLe)

Td — - O
peeora Pa6ora
™
MpepBaputensHas
TpeBora
] — A
MpepynpexaeHve HeucnpaBHoCTb

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

Hara: 11/13




TexHn4yeckoe onncaHmne TITANUS PRO-SENS®/net

(1] 2 1
b a a
TpeBora PaGota
|
m
MpenBaputensHas
TpeBora
- — o A
Mpenynpexaexne HewvcnpasHocTb

Puc. 2.6: ndukayusi TITANUS © (nosicHeHusi cm. Ne 1 e mabnuue Ha cnedyroueli

cmpaHuuge)
TITANUS Hymepauusa DyHKUMA MosicHeHue
PRO-SENS®/net ha
Puc. 2.4
o WHavKaums
PaboTa (3eneHbiii cBETOAMOA) WHpukauns paboyero
COCTOSIHUS

TpeBora (KpacHbll CBETOAMOA)

MpepBapuTenbHas TpeBora (KpacHbli CBETOANOA)| 66% 3aAbIMNEHHOCTH

Mpepynpexaexne (KpacHblii CBETOANOA) 33% 3aAbIMNEHHOCTH

HewncnpaBHOCTb (KenTblil CBETOAMOL) HewucnpasBHoCTb cuctembl
TPY6 1nu BbIXOA 13 CTPOA
BEHTMNATOPA UMK
HencnpaBHOCTb B
eTEKTOPHOM MOAYIe.

CoepuHeHve ans Tpybbl Bbixoaa Bo3gyxa [ns BbIxo4a BO3Ayxa

KabenbHbili BBOA, kabens noxapHom 2 x M25
CUrHanu3auum Ans NoAKMIOYEHUS NOXapHOM
craHyun (MKM) nnu kabens anekTponuTaHns
(BX0A/BbIXOA)

BTopoe noakntoueHue TpyObl 3abopa Bo3gyxa — [ns Tpy6onposoga & 25 Mm
Tonbko ans TITANUS PRO-SENS®/ net

KabenbHbili BBOA ANS NOAKMIOYEHNUSA NOXaAPHON 5 x M20
curHanusaumm
MnacTukoBbIN WTyLEp (ManeHbkui) 1 x M20 ans kabens

@ 0oT8p[012 MM

MnactukoBbIn WTyLEep (60nbLION) 2 x M25 ans kabens

@079 4014 Mm

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

Q@O0 O

2-8 Nara: 11113
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TITANUS PRO-SENS®/net

TexHun4eckoe onncaHue

2.2.3 [OnarHocTUKa

PEKOMEHOALIUA

"DIAG"

NoAKNIoYeHme K v .

OCHOBHOM nnare CTPONCTEO
[NarHoCTUKM

N

TITANUS®

Puc. 2.7: ,ﬂuaaHocmuquKoe rpoegpaMmHoe obecrieqyeHue 0715l CHUMbIBAHUSI COCMOSIHUS
ycmpolicmea.

Mpn TeXHWYeCcKoM OBCNY>XMBAHUM U PEMOHTE AMArHOCTMYECKOE
nporpammHoe obecrneyeHne AaeT BO3MOXHOCTb NOCMOTPETb Ha MK unu
NMOPTaTVBHOM KOMMbIOTEPE COXPAHEHHYH U TEKYLUYH WHGOPMaUMo O
COCTOSIHMM YCTpOWACTBa, a Takke curHanbl HeucnpasHocTu TITANUSE.
[unarHocTnyeckuin kabenb nepenaéTt nHpopmaumio Yepes paswém "DIAG"
Ha ocHoBHoit nnate TITANUS® (cm. puc. 2.7).

[narHocTnyeckne coobLLEHUS COXPaHSAOTCA B NamsATK yCTponcTea 4o 3
OHEN Ansi oCyL|eCTBREHUST OLEHKM KPaTKOBPEMEHHbIX, CMOpagnyeckunx
owmbok (Hanpumep, W3MEHEHWe ycnoBuin akcnnyatauyuu). C6poc
yCTpOWCcTBa 4Yepe3 AuarHocTuyeckoe nporpaMmHoe obecneyeHune
no3BonsieT yaanuTb BCe COOBLLEHUS.

[wnarHoctnyeckoe nporpammHoe obecne4yeHne no3sonseT
COXPaHUTb TEKYLLEE COCTOSHUE Y ANArHOCTUYECKNE AaHHbIE, a TaKkKe
HacTpoWKkK, npousBefeHHble ¢ nomollbio DIP nepekntovatens, B
Buge danna. [Ong CpaBHEHUS CUYUTaHHbIX AaHHbIX KaKabld pas
dhainibl COXPaHATCA MNOo4 pasHbIMU UMEHAMMU.

Nara: 11113 2-9




TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

BapuaHTbl

2.2.4 YctpomucTtBa UHOUKaLUU

Barnyuwka 19"

"\ BbIHOCHO oK

BbiHOCHOM 6ok VHAVKauuu onsa
nHamkauum 19" MOHTaXka Ha CTeHy

Puc. 2.8: Yempolicmea uHOukauuu 05151 19” pam u KpenneHusi Ha cCmeHy

Ons TITANUS® BO3MOXHO MNOAKMOYEHME OJHOro BHellHero 6rnoka
UHOVKaUMM ANS KaK[oro u3 ycTpoilcTB. lMokasaHus oTobpaxkatoTcst Tak
Xe, Kak n Ha camoM ycTpoincTee. NMoaknoyeHne ocyLecTBNAeTCs Yyepes
MoHTaxHyto nnaty TITANUS®. Brnok BHELHe MHAUKaAUMM MOXET BbiTb
yoaneH Ha pactosHue go 1000 m. Ecnu gBa ycTpoWcTBa BHELLHEN
WHOMKAUMM NOAKITHOYEHbI NOCNefoBaTeNbHO, TO 00LWasa anumHa nuHNA He
OOoIKHa npeBbiwaTtb 500Mm.

Mogaya nuTaHma npu  HeOOMbLUOW  yAaNeHHOCTUM  NPOUCXOLMUT
HenocpencTeeHHo oT TITANUS®, npu GonbLueit yaaneHHOCTU C MOMOLLbHO
BHELLHEro NCTOYHUKA NMTaHuA (cM. rnaey 4.8 «PacyeT nutaHusa»).

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

e HacCTeHHbI MOHTaXx B CODCTBEHHOM KOpMyce
e MoHTax Ha BaBUraemom BctaBHOM anemeHTe 19”7 (3 HE, 28 TE)

KpblLwka kopnyca npy HAaCTEHHOM UCMOMHEHUN MOXET YCTaHaBNUBATLCS C
passopotoMm Ha 180°, Takum obpasom, BxoAbl kabenein moryT
pacnonaratbCsi Mo BbIOOpY CBEPXY WITN CHUBY.

Mpn wmcnonb3oBaHWW BABWMrAaeMoro BCTaBHOroO anemeHta 19” MOXHO
pacnonoXuTb Ha ofHy nonky A0 4 0©6nokoB wuHAuKauun. [Ons
Hencnonb3yemblX MECT UMEKOTCS COOTBETCTBYOLLME NNaTbl-3arnyLLUKu.

[Hara: 11/13
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TITANUS PRO-SENS®net TexHn4yeckoe onmcaHmne

2.2.5 YcTaHOBKa yCcTpoMUCTBa

Kpennexve

use

Puc. 2.9: Ycmaroeka acrupayuoHHo20 0biMoeozo ussewamensi TITANUS®

TITANUS® moxeT kpenuTbCs Hampsimyilo k cTeHe. Ecnu ycrnoeus He
MO3BONAKT 3TOro, Hanpumep npu KpenneHun Ha Oanku, Toraa
BOCMOMb3yATECh cneynanbHOW MOHTaXXHON NnaTow.

Nara: 11113 2-11




TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3
2.3.1

Cucrema Tpy6

O630p KOMNOHEHTOB

MopknioveHus ‘
R Cucrema Tpy6 ‘ . YcrtponcTeo
YcTtpoicTeo 3aWmnThI OT Mogopor 90°
c6opa [eToHauun

KOHAeHcaTa

- wnaHr ' e Mydpra
=
Komnnekrt
onycka Ha
-~ ¢anbnoTonok “
CneumaneHble g
unbTpbI / =
BosaywHbiin Pa3zbemHoe
unbTp pe3b6oBoe
coeauHeHne
AcnupauuoHHas *
Tpy6a ’ o
TecToBblIi aganTep Yron 90
TITANUS®

3arnywka

MoBopor 45°

¥ nepexomnx
() @/

Peayktop
BO3AyLWHOro
noTtoka

Mem6paHa c
/ oTBepcTMem

TponHuK ¢ Pe3sb6oBas ®dukcupyrowasn
MemGpaHoii (onuus) mycTa PG16 nexTa ans AF

Puc. 2.10: KomnoHeHTbl TpyGHo# cuctemsl TITANUS®

KomnoHeHTbI npeacTaBneHHble Ha puc. 2.10 BbIGnpatoTcst B COOTBETCTBUN
C HasHa4yeHMeEM 1 UCMOMb3YOTCA B COMETaHUN C ApYr APYroMm.

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHun4eckoe onncaHue

NMpoayBka cUCTEMbI

B 30Hax, rge moryt ObiTb YacTuubl MbIU UM BO3MOXHO 0BpasoBaHue
Haneau Heobxoauma npofyBka TPYOHOW CUCTEMbI M BO3L4YX03a00pPHbIX
otBepcTuii. Puc. 2.11 1 2.12 nokasbiBaeT KOMMOHEHTbl PYYHOro U
aBTOMATUYECKOr0 YCTPOMCTBA MpoAyBkU. B 3aBMCMMOCTM OT 4acToThbl
3aCOPEHMIA MpoLUECC MPOAYBKM MOXET MPOBOAUTLCA B PYYHOM MIK

aBTOMaTU4YeCKOM pexnme.

MoaknioueHuns 3-X XO[0BOW LLApOBOW KpaH

A Cxarblit BO3ayx

B Cuctema Tpy6

AcnupauvoHHas Tpy6a
20x1,5 mm

>

o .Y
o \ﬁ)" BbicTpopasbemHas
@‘\ ’ coeanHnTenbHas

MydTa ¢ outuHramm

Puc. 2.11: KomnoHeHmsbi 011 npodyeKu 8 pyYHOM pexume

KoHTponnep

MopgknyeHus
A Cxatblil BO3AYX

B Cuctema Tpy6

YI'lpaBﬂeHI/le KnanaHamu

2/2-x0[0BOVA, 3aNOPHbI
knanaH B cbope

2/2-Xx00BOW, KnanaH
cXaTtoro Bosagyxa

AcnupauuoHnHas Tpyba
20x1,5 mm

MepexoaHuk

BbicTpopasbemHas -
coeguHuTenbHas i o

MydTa ¢ puTUHramu

Puc. 2.12: KomrnoHeHmsbi 0511 npodyeKu 8 agmomMamu4eckom pexume

Hara: 11/13
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TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3.2
2.3.2.1

Bo3ayxo3abopHbie 0OTBEPCTUA AN MOHUTOPUHIa

Kann6poBouHas nrneHka

dukcnpytoLas neHTa ansi
KanMbpOoBOYHOM NIEHKN

AcnupaumoHHas
Tpyba PR

$ KanuBpoBouHas nneHka

LigeT:
NPO3padHbin. gykcppyioLias nexTa
ANst KanMBGPOBOYHOIA

LiseT:
KannbpoBoyHas nneHka ~
SPKO-KpacHbIN MNIEeHKN

/ RAL 3000 |
v
oz I (i I

BosayxosabopHoe oTBepcTue Bosgyxo3abopHoe oTBEpPCTUE

Puc. 2.13: Bo3dyxo3abopHoe omsepcmue ¢ karubposoyHoll rnieHKol u ¢pukcupyrouel
neHmoli

BosgyxosabopHoe oTBepcTMe npecTasnseT coboil npoceBeprieHHoe
oTBepcTue guametpom 10 mm B BosgyxosabopHon Tpybe. OTBepcTue
3aKkpblBaeTcs 3anaTeHTOBaHHOW KannbpoBOYHOIA NreHKowm c
HeoOXOoAMMbIM AnamMeTpoM. [nameTp 3aBUCUT OT KOHCTPYKLIMU CUCTEMBI
TpyO (cMm. rnasy 4, «[poekTupoBaHmey).

YT100bI NNEHKa He oTOpBanack, OHa PUKCUPYETCA NPO3PaYHON NEHTOW C
KpacHbiMn kpasmy n otsepctem 10 mm. JleHTa HaknemBaeTcs Ha

(PUKCMPYIOLLYIO MIEHKY HE MEpeKpbiBasi BO3AyxX03abopHOe OTBepCcTUE K
oGecneuvBaeT BUAVMOCTb MECTa MapKUPOBKU Ha GOMbLUNX PACCTOAHUSIX.

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHun4eckoe onncaHue

23.2.2

dukcupyrouas Knunca

Kanm6posquaﬂ BCTaBKa AJ14 HU3KoTeMnepaTypHbIX 30H

P

1
T &

PukcupytoLas Knunca aAns kanmbpoBOYHON BCTaBKu

A\

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

BosgyxosabopHble OTBEpCTUS, B 30HAX, r4e BO3MOXHO 3acopeHue,
OCHaLLalTCA  3anaTeHTOBaHHbIMbl  (PUKCUPYIOLWMMKU  KNuncamn U3
nnactmka  Tuna  AK-C 1 3anaTeHToBaHHbIM  3MACTUYHBIMM
KanubpoBOYHbIMK BCTaBkamm Tuna AK-x (cm. puc. 2.14).

Mpu umcnonb3oBaHWM B HWM3KOTEMMNEPATYPHbIX 30HaX 3nacTuyHas
KanubpoBOYHasi BCTaBKa paclUMpsSieTCs Mpu NPoAYyBKU U HaneauHeHue
oTkanbiBaeTcs. CneunanbHas dukcupyowas knunca obecnevnBaeT
HEMOABWXXHOCTb 3MacTUYHOW KanmbpoBO4YHOW BCTaBkn. CTaHaapTHble
KannépoBo4Hble nneHkn Tuna AF-x n dukcupyrowmne neHtol Tuna AF-BR
He npeaHa3HayeHbl AN HU3KOTEMMNEPATYPHbIX 30H.

[Ons npoekToB B o6nactsx, TpebyoLmx nNpodyBKy CUCTEMbI (Hanpumep,
3anbINEHHOCTb) npeanoyTuTensHee MCMONb30BaTh rnbkue
KanMbpoBOYHbIE BCTaBKW C duKCMpyOLWMMK knuncamu. [MnactukoBble
KNUncbl cTabunbHee npu yBENWYEHUW AABRAEHUA U 3PDEKTUBHOCTb
NPOAYBKM 3HAYUTEMbHO Bbile Gnarogapst 3nacTUYHON KanuBGpOBOYHOM
BCTaBKe.

Nara: 11113 2-15




TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3.3

AcTeTUka

OI'IyCK Ha (*)aﬂbl.l.ll'IOTOHOK ANA CKPbITOroO MOHTaXxa

2 \
MoTonok |:U \ |
\

AcnvpaumnoHHas
Tpyb6a

TpoWiHuK

mbkmn

WAaHr KomnnekT onyckoB Ha

\ hanbLLINOTONOK

NoaBecHo noTonok

PudneHas
ranka ~_

é\ .

KanubpoBoyHas nneHka 3abop Bo3gyxa

Puc. 2.15: [TomornoyHbie kaHarbl 0515l MOO8ECHbIX MOMOIIKO8

B cnyyae, ecnu HeoOXOAMM CKPbITbIA MOHTaXK cUCTEMbl TpyD, OH
OCYLLECTBMSAETCSA 3a MOABECHLIM MOTOMKOM. [N 3TOro MCMonb3ykTcs
cneunanbHble KOMMMeKTbl onyckoB. OHWM [OMONMHUTENBHO OCHAaLLATCA
KanMOpoBOYHON NIEHKON C OnpefefieHHbIM AUMaMETPOM OTBEPCTUS B
COOTBETCTBUM C npoektoMm (cM. rnasy 4 «[lpoekTupoBaHune») u
COEAMNHSATCA rMOKUMU LUNaHramm ¢ cuctemoin Tpyod (cm. puc. 2.15).

[nvHa wnaHra makc. 1 m cornacHo rmase 4 «[lMpoekTtupoBaHue». Ecnu xe
BCNeACTBME KOHCTPYKTUBHbBIX OCOBEHHOCTEN Heobxoanma AnuHa bonee 1
M, TO He0BX0ANMO NPOU3BECTU U3MEHEHUSA B cucTeMe TpyoS.

KomnnekT onyckoB Ha NOABECHOW MOTONOK NPUMEHUM A NOTOMOYHbIX
naxenen TonwuHon o 35 mm. KanubpoBoyHas nneHka AOCTynHa B ABYX
usetax (uncto Genbir, RAL 9010 »n nanupycHo-Genbii, RAL 9018),
cneunanbHble LBETa Mo 3anpocy.

3 PacyeT npousBoauTCs prupMoit Wagner

[Hara: 11/13




TITANUS PRO-SENS®net TexHn4yeckoe onmcaHmne

2.3.4 BosayuwHble puUNbTPbI AN 3arpA3HeHHbIX 30H

BosgywHbi hunbtp
T/n LF-AD

AcnupaumoHHas Tpy6a

CneuvanbHble unbTpbl
T1n SF-650, SF-400

Puc. 2.16: TITANUS® ¢ 8030ywHbIMU bunbmpamu

B nMbiNbHbIX 30Hax HeoOOXOAMMO MPUMEHSITb BO3AYLUHbIE OUNBLTPLI,
KoTopble OyayT MCnonb3oBaTbCA ANS 3alUTbl AETEKTOPHbBIX MOZYMEN.
3arpsisHeHne  MOXET  NpousowTW, Hanpumep, npu pabote B
YNCTBIXMOMELLEHUSIX, C MPUTOKOM HAPY>KHOro BO3ayXa.

Bo3ayuwHbin punbTp

TMn LF-AD B kayecTtBe cTaHgapTHOro dunbTpa MCronb3yeTcs BO3AYLUHbIA PUbTP
Tuna LF-AD ¢ nnacTukoBbIM  KOPMYCOM W [ABYMSI BUHTOBbIMU
coeaunHeHuamn PG29. MHorocnoliHbii matepuan dunbtpa abcopbupyet
YacTuupbl 6onee 15 MUKPOH.

Bo3gylwHbll unbTp aBTOMaTUYECKW KOHTPOMUPYETCH Ha 3acopeHue
NMocpefcTBOM — KOHTpOnsi noTtoka Bosgyxa npubopa TITANUS®.
3acopuBLUMeCs PUnbTPbl MOXHO NPOAYTb CXKaTbiM BO34YXOM BMECTE C
cuctemonn Tpy6. CunbHO 3acopvBLUMECS KapTpuaXu unbTpa nerko
3aMEHUTb OTKPbIB KPbILLKY Kopnyca.

CneuunanbHbin hunbTp

TMn SF-x  [Npy BO3MOXHON CWMBbHOM 3anbliEHHOCTM MPUMEHSETCS CheunanbHbINA
dunbTp TUNa SF-400 unu SF-650 Gonbwero pasvepa. Takue
cneunanbHble PUNbTPbI 06eCcnevYnBaoT HAAEXHYI0 PUNbTPALIMIO OT NbIfK
n apyrux vactuy. PunbTpbl UMEKT YBEMUYMHBIA CPOK CRyXObl K
rapaHTUpyloT Hagnexaijee KavyecTBO BO3Ayxa Ha BCe BpeMms
aKcnnyaTaumm

Hara: 11/13




TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3.5

PeLWIpKyHSILIMM BOo34dyXa And 30H nod AaBJrieHuem
unun 3arpsA3HeHHbIX 30H

B T

AcnupaumnoHHas Tpy6a

TITANUS®

[leTeKkTopHbIN
mopaynb

[aTumk noToka

BeHntunsaTop

PeumpkynsiuMoHHas
Tpy6a

P1 P2

Puc.2.17: MpuHuun peyupkynsayuu eo3dyxa e cucmeme TITANUS®

Mpwn ycTaHoBKe acnupaunoHHoi cuctembl TITANUS® B 30Hax ¢
pasnuyHbiM gaBneHnem P1 n P2 Heobxoguma peumpKynsaums
3abupaemoro Bosgyxa (cM. puc.2.17). Peumpkynaumsa Bosgyxa CryxuT
ONSA BblpaBHUBaHUA AaBNeHNUS UNu ANs COXPaHEHUS YACTOThbl BO3AyXa
(Hanpumep, OT 3anaxoB) B COCEAHMX 30HaX.

AcnupaumoHHasi Tpyba

PeuvpkynsaumoHHas

pr6a/

TITANUS® 0

Puc. 2.18: TITANUS® ¢ peyupkynsyueli eo3dyxa

Tpyba ans peunpkynauuyM Bosgyxa AOMKHa ObiTb NOAKMOYEHA BHYTPb
HenocpeAcTBEHHO K kaHany BbiOpoca Bo3gyxa TITANUS® uyepes
3alWmMTHY0 peweTky (cm. puc. 2.18). [Ona 9T0ro0 HeobXxo[Mmo
npegBapuTenbHO NPobuTb OTBEPCTUE B 3ALUUTHON peLUeTKe.

[Hara: 11/13




TITANUS PRO-SENS®net TexHn4yeckoe onmcaHmne

2.3.6 3Bykonornorurernb

TITANUS®

Puc. 2.19: TITANUS® ¢ 3gykonoziomumernem

B 3oHax, roe TpebyeTcs HU3KUA ypOBEHb LUyMa (Takux Kak oducel u
rocnuTanu), HeobxoAuUMO WCMONb30OBaTb 3BykonornoTutens SD-1,
KOTOPbI MOMOXET CHU3UTL ypoBeHb Lwyma oT TITANUS® go 10 a6(A).

3BYKOMOrNOTUTENb MOHTUPYETCA MPSIMO B CUCTEMY PeLvpKynsauun
Bosayxa TITANUS®.

Nara: 11113 2-19




TexHu4eckoe onucaHue

TITANUS PRO-SENS®/net

2.3.7 YcTpoucTtBo cbopa KoHAeHcaTa

O6nacTv npuMeHeHus

2-20

MoBopoT 45°

YcTponcTeo cbopa
KoHOeHcaTa
(makc. 16 6ap)

(onums) AN

MoBopoT 45°

TITANUS®

Puc. 2.20: Ycmpoticmeo cryxum 0risi ydaneHusi 600s1H020 rnapa u cbopa koHOeHcama u3
cucmembl mpy6

B cnyyae npumeHeHus TITANUS® B 30Hax, rae BO3MOXHO oOpasoBaHue
KOHOeHCaTa, B cucrteme 3a60pa BO3AyXxa H606XOJJ,VIMO NCMonb30BaThb
yCTpOVICTBO cGopa KOHAEeHcaTa. ,D,J'IF! ynaenuBaHna KoHAeHcaTa
YCTPOWCTBO MOHTMPYETCA B CaMOW HUXXHEN TOYke cucteMbl Tpyb nepen
BO34YyLWHbIM unbTpOM K nepen cuctemon 3abopa npob Bosgyxa.
MoBopoTbl 45° NO3BONSAT ONTUMArbHO BblAEPXaTb PACCTOAHUE OT CTEHbI
(cm. puc. 2.20).

YcTpoinctBo paboTtaeT B AuanasoHe TemnepaTtyp ot 0 pgo +50°C.
MeTannokepamuyeckuii punbTp yCTpoWcTBa UMeeT pasmep suveek 50
MUWKPOH ¥ JaeT AOMONHUTENBHYIO rpyOyHo 3aLMTy OT KPYMHbIX YacTuy,.

YcTpoiicTBo cOopa KoHAeHcaTa UCNonb3yeTcs B creayowux obnacTax:

e 30HbI C CUNbHbIM KonebaHnem TemnepaTtyp (BbICOKas BNaXKHOCTb)

e 30HbI C Nogadvel cBexero Bosayxa (C ynuupl)

[Hara: 11/13




TITANUS PRO-SENS®/net

TexHuyeckoe onncaHune

2.3.8

3awumTa OT AeToHauun ons B3pbliBOOMNaCHbLIX 30H

AcnuvpaumoHHas Tpyba
Mertannuyeckast Tpy6a "™ 1™ /

-

® i o
TITANUS - YCTPOWCTBO 3aLnThl OT AeToHaUUn

[eTeKkTopHbIN

MoayInb B3pbiBoonacHas 3oHa
[aTtyumk noTtoka

BeHnTunsrtop YCTPOWCTBO 3aWuThbl OT AeTOoHaUun

PeuvpkynsunoHHas =
pr6a MUH. 1 M.

Puc. 2.21: Yempoucmeo 3awumsi om demoHayuu 8 cucmeme 3abopa rpob eosdyxa u Ha
peuupKynsayuoHHol mpyb6e.

TITANUS® Takke MOXET MPUMEHSTbCA BO B3PbIBOOMACHbIX 30HaX Npwi
YCINOBMMN YCTAHOBKM YCTPOMCTBA 3awuTbl OT AeToHauun. ObopynoBaHue
AOJIKHO ObITb YCTaHOBIIEHO BHE B3prBOOI'IaCHOI7I 30HbI.

YCTpOWCTBO HEOBXOAMMO AN 3aLUMThl B3PbIBOOMACHbBIX 30H, Tak Kak npw
BOCrOpaHnu Wnu B3pbIBE BOCMNAMEHSIIOLUMECH Mapbl MOryT MOBPEeAWTb
Tpybonposog TITANUS®.

OTo 3aBUCUT OT TWNa, KOHUEHTpauuW, HayanbHOrO AaBneHus U
Temnepatypbl roptoyein cmecu. Yctpornctso Tuna TOPTEGO EG xx He
TONbKO NPENSTCTBYET BO3MOXHOMY MMaMeHn Yyepes cuctemy Tpyo, HO U
obecneynsatoT yCTONYUBOCTL K AeToHauuu (cm. Puc. 2.21).

B HopmanbHOM pexume paboTbl CMecy napa/rasa npoxoasT 4epes
YCTPOWCTBO 3aluTbl OT AeToHauuu. HanpaeneHne notoka MOXeET ObITb
nobbim. Ecnn cmech BochnnameHsieTcsi B acnuMpauuoHHon Tpybe, To
YCTPOWCTBO 3aWunThbI OCTaHaBnuBaeT pasBuTmHE. laweHune
BOCM/IaMEHEHUST  OCYLUecTBNsieTcs  (UIbTPOM  nnameHu.  [pm
BOCMII@MEHEHMN CMEecu Yy UNbTPOB MfIaMEHN MOXET MPOU3ONATM
obpaTtHoe  OBWXeHWe  poHTa  AeToHauuu. [Ons  HageXHoro
npefoTBpaLLeHNs 3TOr0 MUHUManbHas AnNuHa TpyObl OT TOYKM BPE3KM B
YCTPOWCTBO 3alUWTbl UM BO3MOXHbIM WCTOYHWKOM BOCMIAaMEHEHUS
(acnupaumoHHaa cuctema) coctaBnseT 1 M. KocBeHHO 31O pJaet
MOCTOSIHHYHO 3aLLUWTY OT BO3rOpaHMuiA.

Nara: 11113 2-21
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TexHu4eckoe onucaHue TITANUS PRO-SENS®/net
Tun yCTpOﬁCTBa HomuHanbHas KaTerOpVIﬂ uony‘:K
WMpPUHA 3a30pa
TOPTEGO EG IIA > 0,7 Mm 1A BAM*
TOPTEGO EG 1IB3 > 0,5 Mm 11B1-11B3 BAM*
TOPTEGO EGIIC > 0,2 Mm 1IC BAM*
* depepanbHbIil MHCTUTYT UCTbITaHNs MaTepuanos (FepmaHus)

CoeguHeHve mexay acnvMpauWoHHOW CUCTEMOW W YCTPOWCTBOM
3alWuTbl OT AEOHaLMW BbINOMHAETCA MeTannuyeckon Tpybon. Mpw
4yTOObl pe3bboBbIE

MOHTaXe HeobxoAMMO CneauTb 3a TeEM,
COeAMHeEHMS Bbinu repMeTnYHbI.

YKA3AHUE

[Hara: 11/13
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TITANUS PRO-SENS® /net TexHuyeckme aaHHbIe

3 TexHU4yecKkue gaHHbIe

Bce gaHHble No noTpebneHnto SNeKTPO3HEPTUM NOyY€EHbI NMPU 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
Hanpsxetne HomuHanbHoe HanpshXeHue nuT. 24 B nocT. Toka
TOK UL4= 6,9B U =9B U.=6,9B U =9B
Myckoson Tok (npu 24 B) 390 MA 400 MA

(6e3 gononHMTENBHOrO MOAYNS)

TP-3  |3HepronotpebneHue npn oxuaaHmn

(npv 24 B)[(6e3 aon. Moayns)[] 210 MA 290 mA 240 mA 320 mA

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

TP-4 3 6
HepronoTpeobneHue npun oxmngaHumn 210 MA 290 MA 240 MA 320 mMA
(npu 24 B){6e3 aon. moaynsa)O
OHepronoTpebreHue B pexume
Tpesoru (npu 24 B) 220 MA 300 MA 250 MA | 330 MA
(6e3 gononHUTENBHOrO MOAYNS)
TP-5

OHepronoTtpebreHne Npu oxuaaHum

(npw 24 B)((6es Aon. mMoaynsi)] 210 mA 290 MA 240 mA 320 mA

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

OHepronoTtpebneHue c nnartomn

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

4 UL = HanpsixeHue BeHTUNsiTopa

Dara: 11/13 3-1




TexHnyeckne 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

Pasmepbl (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
(6€e3 pyHKLMM LWyMOnoaaBneHNs) 45mB(A)
Knacc 3awmthbl
(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° go +60°C

OTcyTCTBVIe KOHAeHcaTa

ot 10 0o 95 % OoTHOC. BnaxH.

Twun

PapuanbHbin

Cpok cnyx6bl 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 cBETOANOA |2 X KpacHbIX CBETOAMOAA

1 X KpacHbIi cBETOAMOA |2 X KpacHbIX cBETOAMOAA

1 X KpacHbIi cBETOAMOA |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
HEeaKpaHMPOBAaHHBLIN

KabenbHble BBOAbI

5xM?20
2xM25

KoHuuveckue 3axunmel

1 x ans Tpy6el ABS 2 x ansa Tpy6bsl ABS

& 25 Mm & 25 Mm
ONns BbIxoda 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
npeaynpexaexHve 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
[EeTEKTOPHbIV MOAYTb
P Y npepn Tpesora 0.0105 % /m
DM-TT-01
npegynpexaeHue 0.0045 % /m

[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 (Ue)
HomMuHanbHoe HanpskeHne 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 MoJyNs)
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 =
EC-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 pononHUTENLHOro 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
npu
(6e3 gononHMTENBHOrO Moaynsl) MA MA MA MA MA MA
TokonoTpe6reHye B TpeBore Makc. | Makc. [ makc. | Makc. | Makc. | Makc.
(npu 24 B) 140 150 180 170 180 210
(6e3 gononHMTENbHOrO Moaynsl) MA MA MA MA MA MA

5 U, = HanpsikeHue BeHTURsITOpa

Oara: 11/13




TITANUS PRO-SENS® /net

TexHn4eckne gaHHble

Tok TP-3

Tok TP-4

Tok TP-5

TITANUS TITANUS
PRO -SENS®Inet -SL | PRO -SENS®/net 2-SL
Hanpsixenue 6noka ynpaenenusi| U= U= U = U = U = U =
FC-3 10B 11B 12B 10B 1B 12B
nyCKOBOIZ TOK (I'Ipl/l 24B) 270 MA 320 MA
(6e3 pononHMTENBHOrO MOJYNs)
T°"°”°T(Pe6”§:"; B nokoe 210 | 230 | 250 | 260 | 270 | 280
npv
(6e3 pononHMTENBHOrO MOZYyNS) 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
HanpsixkeHue 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 MoAyns)
T°K°”°T{’95”2‘3:'§ B nokoe 210 | 230 | 250 | 260 | 270 | 280
npwv
(6e3 gononHMTEnNBHOrO Moayns) WA WA WA WA A 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 1B 12B
nyCKOBOVI TOK (I'Ipl/l 24B) 270 MA 320 MA
(6e3 gononHMTENBHOrO MOAYNS)
T°'<°”°T(PT)6”2€:""3€) B nokoe 210 | 230 | 250 | 260 | 270 | 280
npwu
(6e3 gononHMTENBHOrO MOAYNS) MA MA MA MA MA MA
TokonoTpe6renie B Tpesore Makc. | Makc. [ makc. | Makc. | Makc. | Makc.
(npu 24 B) 220 240 260 270 280 290
(6e3 gononHMTENBHOrO MOAYNS) MA MA MA MA MA MA
6 U, = HanpsikeHue BeHTURSITOPa
fata: 11/13 3 - 5




TexHn4yeckne gaHHble

TITANUS PRO-SENS® Inet

Tok

Pasmepbl
Bec

YpoBeHb 3ByKOBOM
MOLLHOCTH

Knacc 3awuThbl

Kopnyc

Avana3oH Temnepartyp

BnaxHocTb

BeHTunatop

MNoka3aHusa 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
OHepronoTtpebneHve moayns
P P Ay Makc. 6 MA
OTKIOYEHNs!
Harpy3ka Ha KOHTaKTbl pene TpeBoru 30B 1A
N HEMCnpaBHOCTU ’
MoLHOCTb makc. 24 BT

Pasmepsbl (B x LU x " Mm)

113 x 200 x 292 mm

Bec 6e3 ceTeBoi nnaTbl

1.35 kr 1.45 kr

Lwa cornacHo EN ISO 3744, 1995

6e3 hyHKLMM LIyMONofaBneHNs! fo 31 AB(A)
Lwa COFJ'IaCHf) EN ISO 3744, 1995 110 23 aB(A)
C dOyHKLEeN LWyMOnoaaBneHns
Knacc 3awutbl
(DIN IEC 34 uacs 5) IP 20
Matepuan MnacTuk (ABS)

Liset Kopnyc

ManupycHo-6enbin, RAL 9018

ot 0° go +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 cBeToAMoaa

1 X KpacHbI cBeTOAMOA | 2 X KpacHbIX cBeToaMona

1 X KpacHbIi cBeTOANOA

2 X KpacHbIX cBeToamoaa

XenTbi cBeToamo 0606LLEHHOrO cUrHana
3eneHbI cBeToaMoa,

Oara: 11/13




TITANUS PRO-SENS® /net

TexHunyeckne gaHHble

MopknioyeHusn

YyBCTBUTENBHOCTb

TITANUS
PRO -SENS®/net -SL

TITANUS
PRO -SENS®/net 2-SL

MogkntoyeHne npunbopa

Knemmbl 4nst un ¢ Makc. ceveHvem 1,5 mm?

Kabenb

Butas napa, akpaHVpOBaHHbIA 1nn
HEeaKpaHNPOBaHHbIN

KabenbHble BBOAbI

5xM 20
2xM25

KoHuyeckue 3axunmbl

1 x ans Tpy6el ABS
& 25 Mm

Ansi BbIxoAa Bo3ayxa
& 25 Mm

2 x ansa Tpy6bel ABS
& 25 mm

Ansi BbxoAa Bo3adyxa
& 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 Moaynb

DM-TT-01

npep Tpesora

0,0105 % /m

npepynpexaneHue

0,0045 % /m

Oata: 11/13




TexHuyeckme gaHHble

TITANUS PRO-SENS® Inet

3.2 Akcecctyapbl — TITANUS®

BbIHOCHbIe 6510KK
nHanKauummn

Moka3aHusa Ha npubope

MoakntoyeHun

BbIHOCHOM GNIOK MHAMKaLUK ansi

TITANUS®
HanpsixeHne OT8p030B
HomuHanbHoe HanpsxeHne 24B
Tok nompebneHus (npu 24B)
8 rokoe 10 mA
MaKcuMmym 65 mA

[nvHa kabensa Ao BbIHOCHbIX
6roKOB MHANKATOPOB

MakcumanbHasa obwas anuHa 1000m

Knacc 3awuTbl

IP65
MoZernb HaCTEHHOTO KpenneHus

MNokasaHue 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 npes Tpesora ceeToamop, csetoamoaa
TP-5 npeaynpexnexHne 1 X KpacHbIf 2 X KpacHbIX
cBeToAMOA, cBeToaMoaa

HeucnpasHocTe XKenTeIi cBeToanon 0606LLEHHOrO curHana
paGota 3eneHbIn cBeToAMOL,
Knemmbl Knemmbl Ansi cedeHust un Makc. 4 Mm?

KabenbHble BBOObI

2xM 16
MOAENb HACTEHHOTO KpemnseHust

3.3 Cucrtema Tpy6 — TITANUS®

Cucrema Tpy6

Cucrema Tpyd

TITANUS
PRO -SENS®Inet 2

TITANUS
PRO -SENS®Inet

Makc. anvHHa TpyObI
Makc. kon-Bo oTBepcTUi

300 m 560 m
32 64

Makc. AnvHa WwnaHra Kaxgoro onycka
Ha ¢anbLUNOTOMOK

™

[nanasoH Temnepatyp
MBX-Tpyba
ABS-Tpyba

0°C..+60°C
-40°C..+80°C

Makc. nnotaape 3awuTbl

2880 m? 5760 m?

Oata: 11/13




TITANUS PRO-SENS® Inet

lMpoekTnposaHue

4

4.1

NpoeKkTupoBaHue

Oowume nonoxeHus

Hwke onucaHbl NpaBuna NPOEKTUPOBAHUSA acnMpauUOHHBbIX CUCTEM B
cootBetcTBUM € EN 54-20. OCHOBHbIE NONOXEHNS NpeacTaBneHbl B rnase
4.1. TllpoekTnpoBaHue [OOMKHO MNPOBOAMTLCA B COOTBETCTBUN C
TpeboBaHNAMM, U3NOXEHHBIMM B rnaBe 4.2.

OrpaHunymBaloLLe NPOEKTUPOBAHNE MHCTPYKLMM B rNaBe 4.2 OTHOCATCS K
cneumanbHbiM NnpumMeHeHnsaMm rnasbl 4.3. OHW JOMKHbI ObITb MPUHATEI BO

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

UHCTpYKLUMM NO npoekTupoBaHuio B cootBeTcTBUM ¢ EN 54-20:
CyLLecTBYlOT pasfnUyHble TEXHWYECKME peLUEeHus,
NPUMEHSTb B 3aBUCUMOCTHU OT KPUTEPUEB NPOEKTUPOBAHUSA. DTN peELLEHNS
N3NOXEHbI B CreayloLnx rnaBax:

KOTOpoE€e MOXHO

Kputepuu TexHun4yeckoe OCHOBHble OcobeHHOCTU
NPOEKTUPOBaHMUs peleHue nonoxeHus
KoHTponb cTaHgapTHbIX CraHpgapTHoe
MoMeLLieHui MpOEKTUPOBaHVE Mnasa 4.2 -
OnpepeneHve lMpoekTnposaHune
HeucnpaBHOCTU CUCTEMbI C KOHTPONEM | [nagg 4.2 MMaea 4.3.1
OTAEeNbHbIX OTBEPCTUN 10 OAHOro OTBEPCTUA
3awwmra ycTponctea / YnpolueHHoe
KOHTPOSb WKada nNpoeKkTupoBaHue naBa 4.2 maBa 4.3.2
cuctembl Tpy6
MpoekTnposaHne
,D,J'IVI6HHbIe MarucTpanbHble | cyeremul ¢ AMMHHBIMM Frasa 4.2 Frasa 4.3.3
TPyob! MarucTparnbHbIMU ’ o
Tpy6amu
CokpalleHvie BpeMeHu poektiposarine ¢
TpaHcropTa yBenM4eHHbIMU maea 4.2 Maga 4.3.4
OTBEPCTUAMM
lMpoekTuposaHne
cucTeMbl Ans
BeHTUNAUMOHHbIE KaHanb! YCIIOBMIA C CUAIbHBIMU | [nasa 4.2 Maga 4.3.5
BO3AYLUHLIMU
noTokamm
[ata: 11/13 4-1
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TITANUS PRO-SENS® Inet

411

UHCcTpyKUuum

[aHHOe pyKoBOACTBO MO MPOEKTUPOBAHUIO OCHOBAHO Ha TEXHUYECKMX
BoaMoxHocTsiXx  TITANUS®.  HyxHO yumTbiBaTb Takke MECTHble
pekoMeHZaunM COOTBETCTBYIOLIMX CTpaH B [OEWCTBYHOLLEN pedakumu,
a npouecc  NPOEKTUPOBaHWs  OOJPKEH  COMNacoBbIBAThbCSA c
TpeboBaHNSIMM 3TUX pEKOMEHAALNNA.

EN 54-20

Cuctembl KOHTpONs 3adbIMNEHHOCTU OOJMKHbI  MPOEKTUPOBATLCS B
COOTBETCTBUM C OOLLUMM YKa3aHUSIMM NO MPOEKTUPOBAHMNIO, ONUCAHHBIM B
rnaee 4.2.1, 4tobbl cooTBeTcTBOBaThH EN 54-20.

Ona cobniogeHuna Hopm VdS Schadenverhitung AomKHbI AONOMHUTENBHO
YYNTbIBATLCA CreayoLmne UHCTPYKLUMK:

e «[upektmBa NO MPOEKTUPOBAHMIO W MOHTaXy aBTOMAaTUYECKMX
YCTaHOBOK MOXAapPHOW curHanu3auumy», coctasutenb: dupma «VdS
Schadenverhitung GmbH», r. KénbH (VdS 2095).

e «[upektuBa no GesonacHocTU paboTbl C 3MEKTPOyCTaHOBKaMu W
9NEKTPOHHBbIMW  YCTPOWCTBaMu», cocTtasButenb: dupma «VdS
Schadenverhltung GmbH», r. KénbH (VdS 2304).

e «[upektmBa NO aBTOMATMYECKOM MOXApPHOW  CUrHanmmsauumu,
NpoeKkTMpoBaHne W MOHTax", cocTtasutenb: Gupma «VdS
Schadenverhiitung GmbH», r. KénbH (VdS 3435)

Mpu npoekTMpoBaHUM Takke Heobxooumo obpaliaTb BHUMaHWE Ha
crnegyioliee:

e B [naeBe 4.5 onucaHbl orpaHuyeHus, KOTopble HeobxoaMMo
Yy4nTbIBaTb.

e MakcumanbHad nnowagb KOHTPOMs OOHOro BO34yx03abopHOro
oTBepcTus coctaBnsieT 120 m2.

Hata: 11/13
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lMpoekTnposaHue

4.1.2

CummeTpuyHasn

AcMmMeTpUUHa“n

Cucrema Tpy6

Mpu  npoekTMpoBaHWM  cuctembl  TpybonpoBOoAOB  He0obGXoaAMMO
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-oGpasHasi cuctema
Tpyb C Tpemsi u WecTblo BO34yx03abopHbIMU OTBEPCTUSIMM Ha Kaxgoe
OTBETBIIEHME C paccyMTaHHbiMK cornacHo naebl 4.6.2 "CTtaHgapTHoe
NpPoeKkTUpoBaHne" gunametTpamu.

Uncno  BO3A4yx03abOpHbIX  OTBEPCTMA W TOMOSMOIUS  CUCTEMbI
TpybonpoBoaoB onpepenseTcs pa3mepamu " reomeTpuen
KOHTpOnupyemoi 3oHbl. CucTema TpyG [OSIKHA MpoknagbiBaTbCA B
COOTBETCTBUU C YKa3aHUSAMW NO NPOEKTUPOBAHMIO, MPUBEAEHHBIMY B 3TOW
rnaBe, C y4eTOM CIeaytoLLUX MYHKTOB:

CneayeTt oTaaBaTh NpeanovTeHne CUMMETPUYHOM KOHCTPYKLUM CUCTEMDI
Tpy0, TO ecThb:

e OpauMHakoBOe KONMYeCcTBO BO34yX03abOPHbIX OTBEPCTUI B K&XKOOM
OTBETBNEHUN

e OpuHakoBas AnvHa OTBETBMNEHUI (OTKITOHEHNE HE JOIHKHO
npesbiwaTb + 20%)

e (OpaMHaKoBOE pacCcTosiHME MeXAy BO3AyX03abopHbIMY OTBEPCTUSIMM
(OTKNOHEeHWe He JoMmKkHO npesbiwaTth = 20 %).

Ecnu cuctema Tpy6 m3-3a cneuudpumyeckon reomeTpum 3alimLiaemMoro
NpOCTpPaHCTBa JOJPKHA OblTb HECUMMETPUYHOM (CM. Takke puc. 4.1), TO B
3TOM crny4ae HeobXxoAMMO PYKOBOACTBOBATLCS CreAYoLWNMI NpaBunamMm:

e KonnyecTtBo BO3yx03ab0pHLIX OTBEPCTUI, @ Takke pa3Mep camoro
KOPOTKOrO 1 Camoro ASIMHHOrO OTBETBIIEHUIN HE AOSMKHbI pasnmMyaTbest
Bonee yem B ABa pasa.

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

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

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

Puc. 4.1: lpumep O0nsi cummempuyHoU u HecummempuyHoU U-obpa3Holi cucmembl mpy6
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OnvHHbIe MarucTpanbHble Yacto paccTosiHMe Mexay acnupauuoHHbIM NpubopoM ¥ MnepBbIM
BO34yx03abOpHbIM OTBEPCTMEM BENMKO HACTOMbKO, 4TO TpebyeTcs
npoknagka AfMHHOro MarmcTpanbHoro Tpybonposoga. B takux cnyyasix
AvameTp marucTtparnbHou Tpybbl MoXeT BbITb yBenuyeH (cm. Takke nasy
4.6.3 «[lpoekTnpoBaHue ANNHHOWN CUCTEMbI TPYO»).

Tpy6onpoBoabl

Pasmepbl oTBeTBNEHNMN [N YyMEHbLUEHUS] BPEMEHU OOCTaBKM YacTul AblMa B acnvMpauMOHHbIN
npubop, a  3HauuT, YyCKOpeHutio  obHapyxeHus  BO3ropaHwus,
pekoMeHyeTCsl UCMOMNb30BaTb MHOMO KOPOTKUX OTBETBIEHWA BMECTO
HebomnbLIOro KonnyecTBa AJIMHHBLIX (06bI4HO U-06pasHyto 1 gBoriHyto U-
0o0pasHyto cuctemy).

KoHdurypauus cuctembl B 3aBMCMMOCTM OT reOMeTpUM NOMELLEHNS UCMONb3YITCS 5
TpY6 KOHurypauuii cuctemsl Tpy6 (CM. pucyHok 4.2):

I-o6pa3Has Cuctema Tpyb 6e3 OTBETBNEHUIA.

U-ob6pasHaa Cuctema Tpy6, KoTOpas MMeeT pas3BeTBreHne Ha
[BE YacTu Heganeko oT MecTa NoAKMoYeHUs K
acnupauuoHHomy npuGopy TITANUS®,

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

OBonHasa U-o6pa3Hass Cucrema TpyoO, KoTopas CUMMETPUYHO
pa3BeTBMAETCA Heaaneko oT MecTa NoAKMHYEHUS K
acnupauuoHHomMy npubopy TITANUS®
Ha YeTblpe YacTu.

YetBepHas U-o6pasHasi  Cucrema TPY6, KoTopas CUMMETPUYHO
pa3BeTBNSETCSH Heaneko OT MecTa NOoAKMHYEHNs K
acnupauuoHHomy npubopy TITANUS®
Ha BOCEMb YacTeM.

YcTtaHoBKka Tpy6 TITANUS nmeeT gBa MecTa nogkntodeHusa cuctemsl Tpyb. B 3aBrucrMmocTu
OT KONMYecTBa OETEKTOPHbIX MOAYNEN MOXHO WMCMOMb30BaTb C OAHUM
NprMbopoM OAHY MUK OBE acnUpaLoHHbIE TPYObI.

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

4—4 Hata: 11/13
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/TITANUS@ |-Tononorus
E
E.J\O\ ToT TsT Tal TsT [e[ T
TITANUS®
/ et o1 T ot o ST
2 U-tononorusa
ot oT o ot o oD
TITANUS®

TET e T =1 = o,
M-Tononorva

O] |(I=T Tl TT T=T Tl LI D

IT=T Tel TeT I=T Tl T D

[BoiHas U-Tononorus

TITANUS®

Puc. 4.2: KoHgpueypayuu mpy6
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Yrnbl U NOBOPOTHI

YKA3AHUE

Oco6ble cnyyaun

lNMpoBepka

v

PEKOMEHOALNA

3aBMCUMOCTb OT ABYX

AETEeKTopoB

4-6

Yrnbl n NOBOPOTbI MNOBLIWAKT aspoanHamMun4eckoe conpoTuerieHne,
NO3TOMY MX UCMOJIb30OBaHNE pEKOMEHAYEeTCA nsberatb.

MpeanoyTUTENbHO MCNONbL30BaTb MOBOPOTHI, Tak KaK Yribl OKasbiBaloT
Bonee BbICOKOE COMPOTUBMEHWE BO3QYLUHOMY MOTOKY. [loaToMy yrnbl
Hy)KHO ncnonb3oBatb TOJIbKO B TOM cnyqae, Korga 3TOro HeJsb34
nsbexarb.

CooTBeTCTBYeT ANUHE NPSAMON TPYObI B

Yron 1,5 m.

MoBopoT 0,3 m.

MpumeHeHWe YrioB 1 NOBOPOTOB COKpaLlaeT obLLyto AnuHY TpyGHOIA
CUCTEMBI.

I'Ipen,nhoMTeanee MCMNoJyib3oBaTb MOBOPOTbI, HEXern YIrbl.
Bbicokoe konuyecTtBo yrnoB n noBopoTOB CYLECTBEHHO BJIMAET Ha
BpeMA 06Hapy>|<eva AblMa.

Ecnm u3-3a  umeloWwMxcss  CTpOUTENbHbIX  YCMOBMW  cucTema
TpybONpOBOAOB HE COOTBETCTBYET OMWCaHHbIM 30€eCb YyKa3aHusM Mo
NPOEKTMPOBaHMIO, TO OHAa AOIMKHA paccunTbiBaTbCs prpmon « WAGNER»
OTAENbHO ANS KaX4oro KOHKPETHOro cryyasi.

B kpuTuyeckmx cnydasix npoBepsinTe KaydecTBO OBHapyXeHus AbiMa C
MOMOLLBKD  TECTOBbIX WCMbITaHuW. Kpome Toro, KOHTponwupywite,
obecneynBaetcs nM HeobxoaAMMbI 3abop BO34yxa B KaXOOM U3
OTBEPCTUN.

Ons Toro, 4To6bl YBENMYNTL CKOPOCTb 3abopa Bo3dyxa B TpyOHOM
cUcTeMeE, MOXXHO N3MEHUTb HanNpsXXeHNe NTaHus BeHTunsTopa c 6,9
B oo 9 B.

Kaxgbln  OeTeKTOopHbIi  MOAyMnb  MNOAKMYaeTcss K OTAernbHOWm
acnupaumoHHon Tpybe. ObGa OHM [OMKHbI (POPMMPOBaTL CUrHambI
HesaBucMMO Apyr oT gpyra. Kaxgas acnvpaumoHHasi cuctema AOMmKHa
KOHTpOnupoBaTh He 6onee 0gHOM 30HbI NOXapPOTYLLEHUS.

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

) fo] fo] foT oD

To] o1 fo] ] I

N [e] (5] [5] 3 )

Puc. 4.3: KoHgbuzypayus mpybornpogodos ripu pabome ¢ d8ymsi 0emeKmopHbIMU
modynamu
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41.3

YcTaHoBKa nopora
cpabaTtbiBaHUSA gaTyMKa

BO34YLIHOro NOTOKa

v

PEKOMEHOALINA

AnHaMn4yeckum KOHTpPONb

BO3AYLUHOrO NOTOKa

KoHTponb BO3ayLWHOro noToka

EN 54-20 Tpebyetr pacnosHaBaHuss 20%-ro M3MEHEeHUs BO3OYLUHOro
noToKa C MOMOLLbIO AaTyMKa BO34YLUHOMO NOTOKa AETEKTOPHOro Moayns.
Ona atoro Heobxogmmo, 4TOObI nopor cpabaTbiBaHWA —OaTyuka
BO3QYLUHOrO noTtoka Obin yctaHoBneH B nonoxexue |l. B kavectBe
anbTEPHATUBHOIO BapuaHTa MOXHO TakkKe UCMOoMb3oBaTb MOnoxeHue |.
PekomeHayeTcsl HacTpanBaTb KOHTPOSb BO3AYLUHOrO MOTOKA C YYETOM
aTmMocepHOro gaBneHusl.

Ha cuctemax, He Tpebytowmux 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 pPErfnamMmeHToB
Kaxgowm cTpaHe.

YyBCTBMTENBHOCTL  AaTynka BO34YLLUHOMO noToka AOIKHa
COrnacoBbIBaTbCA C KOHKPETHbIM CnydYaeM MPUMEHEHUS CUCTEMbI.
Hanpumep, onuHHasa cuctema TpybonpoBoAaoB TpebyeT HM3KOoro nopora
cpabaTtbiBaHUS AaTyvka BO3QyLUHOro notoka. [Mopor cpabatbiBaHus 1,
TeM cambIiM, YyBCTBUTENbHOCTb OaTyMka BO3AYLIHOTO MOTOKa MOXeT
perynupoBaTbCs criegyowmm obpasom.

YpoBeHb | 1l n v
Mopor cpabatbiBaHus HU3KUIA cpegHuin BbICOKUI OYeHb BbICOKUMN
HyBCTBMTENBHOCTD O4YeHb BbiCOKasi| BbICOKas cpeaHss HK3Kas

PeKOMeHD,yeTCﬂ yCTaHaBIMBaTb MaKCcunmMarsribHO BO3MOXHYIO
YYBCTBUTEJIbHOCTL B NMpeagenax AgonyctuMmoro gunana3oHa.

OvHamMu4eckuin KOHTPONb BO3AYLIHOIO MOTOKAa [JaeT BO3MOXHOCTb
pacno3HaBaTb Kak pa3spbIB B KOHLe TpybonpoBoaa, Tak U MOMEHTanbHoe
3acopeHue oTaernbHbiX BO34yx03abopHbIX OTBEPCTUN (Hanpumep, npu
cabotaxe cuctembl TpybonpoBogoB). Tak kak 3TOT AUHAMUYECKUM
KOHTPOIb BKNIOYAETCs TOMBbKO B Cny4ae ypoBHs |, TO 34ecb Heobxoaumo
cobnogate TpeboBaHWSI MyHKTOB, MPMBEAEHHbIX B HWXKeCneaylLem
pasgene «OrpaHn4eHnst ypoBHs I1».
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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 ‘“lMpoekTtupoBaHune
TPYOHOW CUCTEMBI C KOHTPOSEM OTAENbHbBIX OTBEPCTMN®),

e [laTuMk noToKa BO3Ayxa HAcTpoeH C Y4€ToM atmocdepHoro
AasneHns (cm. Masy 7.1.2 “Hactponka ¢ y4éTom atmocdepHOro
AasneHns“) n

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

Mepenapn paBneHun Boonb Bo3gyxosabopHol TpyGbl Bcerga OOMKHO ObiTb OAMHAKOBOE
[AaBrieHne Bo3ayxa.

Ecnn acnupaumoHHbin npubop n TpybHas cuctemMa HaxoAasTcs B
30HaxX C pasAM4YHbIM BO34YLWHBIM AaBreHveMm, TO Heobxoaumo
npegycmarpuBatb 06paTHbIi 0TBOZ BO3ayxa n3
TITANUS® B 30Hy Tpy6HOW cuctemsbl (cM. naBy 2.3.5 "O6paTHbIN OTB

YKA3AHUE .
of, Bo3gyxa").

4-8 fata: 1113
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41.4

YKA3AHUE

OnpepeneHne Y4yBCTBUTENbHOCTHU

B cooTtBeTcTBMM ¢ EN 54-20, cTeneHb 4yBCTBUMTENbHOCTU acnMpaLnoHHON
CUCTEMbI OENUTCHA Ha OTAenbHble Knaccbl. Knaccbl YyBCTBUTENBHOCTU
OMUCLIBAKOT OTAENbHbIE CUTyauuK, B KOTOPbIX CMCTEMA MOXET ObITb
ucrionb3oBaHa. B cootBetctBUM ¢ maBon 4.2, OnNa  Kagoun
Knaccmdukaumm MOXHO OrnpenenuTb OONYCTUMbIA TUM MPOEKTUPYEMON

CUCTEMBbI.
ACI'IVIpaLJ,VIOHHaﬂ cuctema C BbICOKOW CTeneHbto YyBCTBUTEJIbHOCTUN B

cootBetctBUM ¢ EN 54-20 Takke oTBevaeTr TpeboBaHMAM,
npeabsBnsemMbiM K 6onee HU3KUM Knaccam.
Knacc OnucaHue MpumeHeHne
A CBepX4yBCTBUTENMbHbIN Camoe paHHee
acnvpaumoHHbIN n3BeLLaTernb obHapyxeHne
AcnvpaumroHHbIV n3BeLLaTenb
B BbICOKOM YyBCTBUTENBHOCTY Pariee obrapyxeHue
c AcnvpaumoHHbIV VI3B?UJ,3TGJ‘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 Konn4yecrtBa
aCrnMpaunoHHbIX OTBepCTVII7I.

B Tabnuue ykasaHbl BO3MOXHblE BapuaHTbl YPOBHEN YyBCTBUTENLHOCTH
TITANUS®:

Tpebyemasi YyBCTBUTENLHOCTD (ANA
Tpesoru) TITANUS®

[eTeKTOpHbLIA MoAy b
TMn DM-TT-50-L

[eTeKTOpHbLIA MoAy b
TMn DM-TT-10-L

[eTeKkTOpHbLIA MoAY b
TMn 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

npoeKTMPOBaHI/Ie ocyLiecTBndeTcqa Ha OCHOBaHUK

noXapHbIX n3BeLlaTenen.

Oata: 11/13
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4.1.5 [paHuUbI NPOEKTUPOBaHUA

B cucteme TITANUS® Heobxogumo Bcerga cobnogaTe creaytolume
npegernbHble 3Ha4YeHNS:

e  MuHumanbHas anvHa Tpyobl Mexay 2-Ms BO34yX03a00pHbIMU
OTBEPCTUSMU COCTaBNseT 4 M.

e MakcumanbHas anvHa Tpybbl Mexay 2-Ms BO34yx03abopHbIMK
OTBEPCTUSAMU coCTaBnsieT 12 m.

e MakcumanbHas obwas gnuHa Tpyo - 300m (2x280m ¢ ABymSA
acnvpaumoHHbIMu Tpybonposogamm).

¢ MakcumanbHas nnowagb AeTeKUnM Ha OAHO BO3ayxo3abopHoe
OTBEPCTUE pPErynupyeTcst MECTHbIMW HOPMaMu 1 NpasunaMm no
NMPOEKTUPOBAHMIO YCTAaHOBOK aBTOMATUYECKOI NOXaPHOW
curHanusauum.

e Bo3mOXxHO Makcumym 32 BO34yx03abopHbIX OTBEPCTUSA Ha
KaXabll AeTEKTOPHbIN MOy b.

MakcumanbHasa nnowagb KOHTpPOIIA aCI'II/Ian,VIOHHOIZ cuUcTeMbl, obuwias
annHa TPY60ﬂpOBO,D,a, a TaKkKe Konmn4ecrtBo OTBepCTMVI Ha Kaxayto
CUCTEMY pEerynmpyrTtcaA MeCTHbIMKW HOpMaMun W npaBuiamMun no
NMPOEKTUPOBAHUIO YCTAHOBOK aBTOMaTU4eCKom no>|<apH017| curHanmsauyunn.
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lMpoekTnposaHue

4.2

4.21

4211

YKA3AHUE

CtaHgapTHOe NpoeKTUpoBaHue

O6wue 3amevyaHusa

YTtobbl OCYLLECTBUTE MPOEKTMPOBaHWE B COOTBETCTBUM CO CTaHOAPTOM
EN 54-20, HeobxoaMmMo umeTb cnegywlwme AaHHble: TpeboBaHusa K
YyBCTBUTENbHOCTM CUCTEMBI, KONTMYECTBY BO34YyX03aO0OPHbBIX OTBEPCTU U
HeobOxoaMMbIX akceccyapoB. [lpy npoekTupoBaHuM TpybGONPOBOAHON
cUcTeMbl He0H6Xo0aNMMO PYKOBOACTBOBATLCH 3TUMU AAHHBIMU, YKa3aHUAMU
cnegylowen rnasbl U Tabnuuamm No NPOeKTUPOBaHUIO B [1puUnoxxeHusax.

On pegeneHune Heo6XxoaNMbIX aKceccyapoB

Tak kak [onoNHUTEsNIbHble aKkceccyapbl, Takue Kak (UbTPbI,
onpefenéHHbiM 06pa3oM BRUSIIOT Ha AOJIMHY NPOEKTMpyeMol TpyOHoW
CMCTEeMbl, OHW [OMKHbI OblTb BblOGpaHbl 3abraroBpeMeHHo. YcTaHoBKa
BMNOCMEeACTBMN pUNbTpa TOHKOW OUUCTKU, KaK MPaBUIo, BO3MOXKHA TONbKO
npu NCNonb3oBaHnM Gonee YyBCTBUTENBHOMO AETEKTOPHOIO MOy UK
npu HanMMuuK 3apaHee 3annaHUPOBAHHOIO pe3epBa YyBCTBUTENBHOCTY.

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

Mpy NpoeKkTMpoBaHMM AOMMKHbBI YYUTBIBATLCA CReayloLlme akceccyapbi:
e Bo3saylwHble punbTpbl
e YcTpolcTtBo cbopa koHAeHcaTa
e 3anopHble KnanaHbl
e bnok ussewarens
e YCTpoOWCTBa 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

Twvn MpumeHeHne Mpumepsbi
dunbTp rpy6oit ouncTkm ana | Mbinb, HacekoMmble,
LF-AD oTaeneHus Yactuy > 15 MkM | BONOKHa, BOMOCKMW, nenen,
nbinbLUa
(DI/IJ'Ipr ans otaeneHuns Kak YKa3aHo Bblille, a TaKkke
LF-AD-1 yactuy > 10 Mkm KpacsLme NUrmeHTbl u
Mernkasi nblfb
®unbTp ToHKOM ouncTkm ana | Kak ykasaHo Bbiwwe, a Takke
LF-AD-2 oTaeneHus yactuy > 5 Mkm MerkKas Mbifib B HU3KUX
KOHLIEHTpaumsax
®unbTp ToHKOM oumncTkm ana | Kak ykasaHo Bbilwe, a Takke
SF-400 oTaeneHus Yactuy > 1 MKm MerKas Mbiflb B BbICOKMX
KOHLIEHTpaumsax
®unbTp ToHKOM oumncTkm ana | Kak Bblwe, Ho ¢
SF-650 oTaeneHus Yactuy > 1 MKm yBENNYEHHbIM CPOKOM

cnyx6bl punbTpa

YcTponcTtBo c6opa KoHOeHcaTa

Tun NMpumeHeHue
KA-DN-25 C6op KoHAeHcaTa
3ByKOI‘I0r.I10TMTe.I1b
Tun MpumeHeHune
3ByKonornoTuTenb Anst NOMELLEHWN,
SD-1 YyBCTBUTENbHbBIX K LUYMY (HanpuMmep,
ogmc)
3anopHbIN KnanaH
Tun MprumeHeHne
AVK-PV 3anopHbIn KrnanaH Ans O4YMCTKU
BO3[yxonpoBoga
3anopHbIn KrnanaH Ans O4YMCTKU
AVK-PV-F BO3yXONpPOBOAA, MPUMEHSIEMbIV B
MOPO3UIbHBIX YCTAHOBKaX

YCTPOMCTBO 3amUThl OT AETOHAL MU

Tun NMpumeHeHune

EGIIA 3alwmTa oT AeToHauun AN NoMeLLEeHN C
rpynnoui B3pbisoonacHocT Il A

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

EGIIC 3awuTa oT AeToHaUMM ANs NOMELLEHW C
rpynnou B3pbiBoonacHoctu Il C
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lMpoekTnposaHue

4.2.3

4.2.3.1

YKA3AHUE

YyBCTBUTENBLHOCTb U NPOEKTUPOBaHMUE CUCTEMbI
TpYyO

MpoekTnpoBaHue TpybonpoBoaa ¢ TPyOGHLIMU akceccyapamm

Cnegytowmn  nepeyeHb Tabnuy Ans  NPOEKTUPOBAHU.  CUCTEMbI

TpybGonpoBoaa MOXHO HalTWU B MPUIIOXKEHUUA K KaKAOMY BblOpaHHOMY
akceccyapy.

e [lpoekTupoBaHue 6e3 punbTpa

e [IpoekTupoBaHue ¢ BO3gyLHbIM ounbTpom LF-AD

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

e [lpoekTupoBaHue c Bo3gyLHbiM punbTpom SF-400/SF-650

KOoHTponb  MOMELleHun MOXeT MpoBOAUTLCA C  GonblunMm
KONMYEeCTBOM TOYEK AeTeKUMM, YeM NpeanmcaHo Hopmamu, C Lenbio
MOBbICUTb 3PIEKTUBHOCTb CUCTEMBI. B Takom criyyae Konmm4yecTBo
BO34yX03ab0OpHbIX  OTBEPCTUA  OOMKHO  MOACYMTbIBATbCA B
COOTBETCTBMM C TPeByeMON HyBCTBUTENBHOCTHHO.
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TITANUS PRO-SENS® Inet

MeToauka

B cnepylowem npumepe npoektupoBaHme ByaeT BbINOMHATLCSA C Y4ETOM
TpeboBaHu knacca B n 6e3 Bo3gyLLHbIX PUNBbTPOB, NPU HanNMunM 8-mu
BO34yX03ab0pHbIX OTBEPCTUA M C AOMOSHUTENBbHBIM WCMOSIb30BaHNEM
ycTponctBa cbopa koHaeHcata. KpacHbiM BblgeneHbl BO3MOXHbIE
BapuaHTbl MPOEKTUPOBaHUSA C pasnuyHeiMn  dopmamu  Tpyd
HanpsbkeHMeM BEeHTUNSATopa.

7

1.

Kputepui

Bbl60p COOTBeTCTBy}OLLleVI Tabnuubl NPOEeKTUpPOBaHUA OCHOBbIBAETCA Ha UCNOJSIb-

3yeMoM BO3ayLLIHOM chunbTpe (cm. MnaBy 4.2.2)

Pesynetar
OnpegeneHa Tabnuua NpoeKTMpoBaHus.

Kputepun

Bbl60p Konn4yectea acnmpaunOHHbIX OTBepCTMIZ no Tabnuue NPOEeKTUpOoBaHUA.

PesynbTat
OnpepgeneH gocTuraeMblii Knacc YyBCTBUTENBHOCTU MPU BbIGPaHHOM

KOnM4ecTBe OTBEPCTUN.

Kputepui

OnpepgeneHue 4YyBCTBUTENBHOCTU, HEOBX0AVMMOW ANst [OCTUXKEHMWS
onpeneneHHoro knacca.

Pesynbtar

OnpegenexHne OETEKTOPHbIX MOZAYNEen U HACTPOEK UX YYBCTBUTENIBHOCTMU.

Kputepun
Bbibop apyrux Yacten TpybGHOM cucTemMbl (Hanpumep, ycTporcTea cobopa
KOHAEeHcaTa 1 3almTbl OT AeToHauun, cM. [nasy 4.2.2)

PesynbTar
OnpegeneHa Tabnvua NpoeKTMpoBaHUs.

Kputepun
Bbi6op AnvHbI TpyBHOW cucTemsl.

PesynbTat
OnpepeneHne TononorMm n HeobxXoAMMOro HanpsXKEHUs1 BEHTUNSITOPA.
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lMpoekTnposaHue

@ 3awura 6es punurpa
M =moaynb S = uyBCTBUTENBHOCTS (%/M)
HA = noxapHas Tpesora VA = feicTBIe CUrHanm3aLum
M S 1 2 3 5 6 10 11
A A A A A A A A
A A A A A A A
A A A A A A A
A A A A A B B
A A A A A B B
A A A B B B B
0.4 HA A A B B B C o
0,8 HA A B B C C ]
o5 |95 HA | A | A A | B | C
' 1 HA A B B C
Be3 BcnomoraTtenbHbIX YacTen TpybonpoBoaa
®dopma
o Uran|V] 1 2 3 4 5 6 7 | 9 10 1 32
6.5 77 77 77 77 77 77 77 7
1 6.9 77 77 77 7 20 R 4 77 77 7 76
>9 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
65 120 | 120 [ 120 | 120 [ 120 | 120 | 120 | 1 120 | 120 | 120
u 6.9 120 | 120 | 120 | 120 | 120 | 120 | 120 | 1 120 | 120 | 120 -
>9 150 | 150 | 150 | 150 | 150 | 150 | 150 | 1 150 | 150 | 150 g'g
6.5 170 | 170 | 170 | 170 | 170 | 170 | 170 | 1 170 | 170 | 170 o=
M 6.9 170 | 170 | 170 [ 170 | 170 | 170 [ 170 | 17 170 | 170 | 170 °3
>9 180 | 180 | 180 | 180 | 180 | 180 | 180 | 1 180 | 180 | 180 82
65 180 | 180 | 180 | 180 | 180 | 180 | 180 | 1¢ 180 | 180 | 180 s
Double U 6.9 180 | 180 | 180 | 180 | 180 | 180 | 180 | 1 180 | 180 | 180 5 g
=9 200 [ 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 2 E
Quad-y |83 S
(1 DM) 6.9
=9 300 [ 300 | 300 [ 300 | 300 [ 300 | 300 [ 3d0 | 300 | 300 | 300 300
Quad-u |85
2 DM) ]
12 280 | 280 | 280 | 280 | 280 | 280 | 280 | 28 | 280 | 280 | 280 280
C petektopom u/unu BCK
®opma
St UganlV] 1 2 3 4 5 6 7 g 9 10 1 32
6.5 70 | 70 | 70 70 | 70 | 70 | 70
1 6.9 70 70 70 70 | 70 | 70 | 70 | 7 -
=9 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 g.'é‘
6.5 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 Lo‘j’
u 6.9 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 [ 120 | 120 :Lo
=9 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 c 3
6.5 150 | 150 | 150 | 150 | 150 | 150 | 150 | 1 150 | 150 | 150 s o
M 69 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 130 | 150 | 150 | 150 6 I
=9 180 | 180 | 180 | 180 | 180 | 180 | 180 | 1 180 | 180 | 180 g-g
65 140 | 140 | 140 | 140 | 140 | 140 | 140 | 1 140 | 140 | 140 &
Double U 69 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 130 | 150 | 150 | 150
29 180 | 180 | 180 | 180 | 180 | 180 | 180 | 1 180 | 180 | 180
C KOHAeHCaLUUOHHbIM MELLKOM Unun 0XY-SENS®—°
: 3 4 5 6 7 :{ 9 0 [ 1 32
60 | 60 | 60 | 60
60 | 60 | 60 | 60 | 60 9 =
80 | 80 | 80 | 80 | 80 N80 | 80 g,g
100 | 100 | 100 | 100 | 109" 190 | 100 © =
110 | 110 | 110 | 110 | 1p 1% | 110 | 110 o3
110 | 110 | 110 | 110 | 110 114 | 110 [ 110 82
100 | 100 | 100 | 100 | 190 104 | 100 | 100 Zk
110 | 110 | 110 | 110 | 140 1q | 110 | 110 5 2
160 | 160 | 160 | 160 0 1 160 | 160 22
140 | 140 | 140 140 14D | 140 | 140 5a
Double U 40 | 140 | 140 7140 | 148 140 | 140 | 140 =
1 160 | 180 | 160 | 160 60 | 160 | 160
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PesynbTtathbl Cnepgyowue  mogynm  MoryT  BblIOBOPOYHO  MCMOMb30BaThCA  C
COOTBETCTBYHLLMMWN HACTporkaMu knacca A unm B:

® Mopaynb 0.015 %/m — ¢ MMHMManbHOM YyBCTBUTENBHOCTLIO 0.12 %/Mm

® Mopaynb 0.1 %/M - ¢ MUHUManNbHOW YyBCTBUTENBHOCTLIO 0.2 %/M

® Mopynb 0.5 %/M - ¢ yyBcTBUTENBHOCTLIO 0.5 %/M, C BO3MOXHOCTBIO
ycTaHoBku vyBcTBUTENnsHocTn 0.33 %/M B kKauecTBe npes TpeBoru

Bo3moxHble napameTpbl CUCTEMBI:
® Tpy6onpoBop I-o6pasHblii
- 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-06pasHbin
- 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 Tpyd 160 m
® TpybBonposoa 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 HanpsbkeHne BeHTUNATOPA, Makc. obwas agnuHa Tpyd 160 m
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4.2.4 [OuameTpbl OTBEPCTUMN

OnameTpbl BO3ayx03abopHbIX OTBEPCTUN MOXHO HaWTU B Tabnuvue ang
COOTBETCTBYIOLLIEN KOHCTPYKUMK TpybonpoBoaa.

l-obpa3Hasn

( [o] [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
oTBepcCcTUA @ oTBepCcTUA

B MM

A 70|60|52 |46 (4238|3634 |30[30|25|25]|25

B — | 6852|146 |42 (3836|134 (30(30|25|25|25

(¢} — | — | 56|46 |44 (4038|3432 (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 - --=-|-|=--]|=|=|—1]—138|38|34

L - -1-1--/=-1 === —1]—14.0]38

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

[TI=T =T [eT =1 =T I =T D

I =T D

Puc. 4.5: U-obpa3sHas cucmema

BospyxosabopHble Konuuectao 2 | 4| 6 | 8 |10 12| 14|16 | 18 | 20
oTBepcTMs oTBepcTUi
2 oTBepCcTusa
B MM
A 52| 36 | 34| 30| 25| 25| 20| 20| 20| 20
B — | 44 | 34| 30| 30| 25| 20| 20| 20| 20
c — | — | 36| 32| 30| 25| 25|20 20| 20
D — | — | — | 34|32 ]30]| 25| 25| 20| 20
E — | — | — | — | 32|30 |30 25| 25| 20
F — | — | — | — | — | 34 |32]|30]| 25| 25
G — | - | - | —| —| — | 36| 34| 30| 25
H — | - | = | =] =] —| — | 36| 34| 25
| - - -] | = | = | =] — | 36| 36
J T I e e B R e e X
M-o6pa3Has
TITANUS®
[TaT = IeT =T [ol (; s D
A B C D E G
@ =T =Tl TeT =T = G e D
[TaT 1= IeT =T [al s D
Puc. 4.6: M-obpasHasi cucmema
Bo3gyxo3abopHble Konuuecteo
oTBepCcTMS oTBepcTUi 3 6 9 12 15 18 21
2 oTBepCcTUa
B MM
A 4.4 3.4 3.0 25 25 2.0 2.0
B — 3.6 3.0 25 25 25 2.0
c — — 3.2 3.2 25 25 2.0
D — — — 3.2 3.0 25 25
E — — — — 3.2 3.0 25
F — — — — — 3.2 3.2
G — — — — — — 34
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OBonHasa 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

Bosgyxo3abopHble KonuyectBo oTBepcTUiA 4 8 12 16 20 24
oTBepcTuA @ oTBEpPCTUSA
B MM
A 4.0 3.0 25 20 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
*
I Ia] ] 5] e T1D
[ [aT [oT o] [o] [oTT
*
*
[] [=T [=]1 [=] 1T
@) L
2
[T [=T [=] [=] =TT
*
*
[ [aT =T =T = 1D
\d:[> IaT =T =T =T =11
*
*
[aT [oT o] [o] [oTT
Puc. 4.8: U-o6pasHasi yemeepHasi cucmema
Bo3ayxo3abopHble KonuyectBo oTBepcTUiA 8 16 24 32
oTBepcTuA @ oTBepCcTUA
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 YyBENUYEHHOro OTBepCTNUA OO0 nocnegHero BO3,ElyX03860pHOFO oTBEPCTUA
BbIGMpaeTCH NPOn3BOJILHO.
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4.3

4.3.1

4311

OpgHoTpybOHas cuctema
TITANUS®

OByxTpyOHasa cuctema
TITANUS®?2

MpepaenbHble 3HaYeHUA

4-20

OcoOble criyyau npoeKkTMpoBaHuUs

MpoekTupoBaHue CUCTEMbI C KOHTPOSIEM OOHOro
oTBepcTUsA

Cregayowme gaHHble He0BXoaMMO MCMoNb30BaThb NMPU MPOEKTUPOBAHUN
CMUCTeMbl C  KOHTPOSieM OOHOTO WM  3adaHHOro  KONM4yecTBa
BO3[yx03a00pHbIX OTBEPCTUIA.

O6Lwme NpuHLMMLI NpoekTMpoBaHnA AaHbl B [Naee 4.2. OgHako cnepyet
yunTblBaTb [aHHble 34eCb napameTpbl MpeferibHbIX 3Ha4YeHun U
anameTpoB oOTBepcTuin. [ononHuTenbHble akceccyapbl (BO34YLUHbIE
dunbTpbl, ycTponcTBa cbopa koHAeHcaTa M T.4.) MOryT MOBNUSATL Ha
MaKCMMarnbHyo ANMHY TPYBHOW CUCTEMBI.

I-o6pa3Hasn
TITANUS® d
((“ [T I3 ToT ol ol ol ¢ o] I
ol A B C D F I J
[ Tol [oT [oT [o] [o] [oT }‘ [oT [T D
A B C D F | J
[ ToTl [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. pacctosHue «1 oTBepcTue - nocrneaHee OTBEPCTUE»:
- MPY ManoM HanpsbkeHun BeHTunsATopa 6.5 B — 6.9 B

- Npy GonbLUIOM HanpskeHUn BeHTUNsATopa 9 B — 12 B gg m
Makc. obliasa gnvHa TpybonpoBOoAOB Ha OAHY CMCTEMY

- NPV Marnom 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 mexay 2 0TBepCTUAMM 12m
Makc. Konu4ecTBo oTBepCTMIA (n) Ha cuctemy Tpyb6onpo- 10 wr

BOJOB
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KonuuectBo
Bo3ayxo3abopHble oTBEpCTMI 2 3 4 5 6 7 8 9 | 10
oTBepcCcTus @ omeepcmusi € MM

A 6,0 5,0 4,2 3,8 3,2 3,0 25 | 25 2,0
B 6,8 5,2 4,4 3,8 3,2 3,0 25 | 25 2,0
C — 5,2 4,6 4,0 3,6 3,0 3,0 | 25 2,5
D — — 4,6 4,0 3,6 34 3,0 | 30 2,5
E — — — 4,4 4,0 34 34 | 3,0 3,0
F — — — — 4,0 3,8 34 | 34 3,0
G — — — — — 3,8 38 | 34 34
H — — — — — — 38 | 38 3,4
| — — — — — — — 3,8 3,6
J — — — — — — — — 3,6

Moporu cpabatbiBaHusa gns I-o6pa3Hon cuctembl

Moporu cpabaTbiBaHMA  (Yucsio omeepcmuii 2 3 4 5 6 7 8 9 10

1 3acopeHHOe ] ] Il | | — | _8 —_ —_

omeepcmue

2 3acopeHHbIX o° (o] 1 i Il | I — —

omeepcmus

3 3acopeHHbIX o o (o] o ] ] ] | |

lomeepcmusi

4 3aCOpPEeHHBbIX o o (o] o (o] o | 1l |

omeepcmus

5 3acoOpeHHbIX o o (o] o (o] o o o ]

lomeepcmuli

... 06Hapyxueaemcsi / o6Hapy)xusaromcs npu ycmaHo8Ke YPOBHS X

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

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

YKA3AHUE

8 — HEeBO3MOXHO

9 O He paumoHanbHo
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4.3.1.2 U-obpa3Has cuctema

OpHoTpyGHas cuctema
TITANUS®
ITeT =31 =] IeT o] IeT D
A B C D E G
TITANUS®
©
ITeT o] o] ToT ToT ) [eT D
[ToT IoT ToT ToT ToT (‘( [T D
AByxTpybHasa cuctema A B c D E G
TITANUS®2 ‘
~| TITANUS®
ITeT =31 =] IeT o] IeT D
\%o o1 ol Tal Tol ()( [eT D
Puc. 4.10: U-obpasHasi cucmema
MpepenbHble 3Ha4YeHUsA MuHumansHoe paccTtosiHne «TITANUS® — TpoiHMK» 4m
MakcmmanbHoe pacctosHne «TITANUSe — TporiHuk» 20m
MakcrmanbHas AnvHa oTBETBINEHNS:
- NPV Manom HanpsKeHun BeHTunsaTopa 6.5 B — 6.9 B 40 m
- npy GonblUOM HanpskeHUn BeHTUNsATopa 9 B — 12 B 50 m
MakcmmanbHas obwas anvHa Tpybonposoda Ha ogHy CUCTEMY:
- MPY ManoM HanpsbkeHun BeHTunsATopa 6.5 B — 6.9 B 100 m
- npy 6onbLUuOM HanpskeHun BeHTUNATopa 9 B — 12 B 120 m
MuH. paccTosiHue mexay 2 OTBEPCTUAMM 4m
Makc. paccTosiHme Mexay 2 OTBEPCTUAMM 12 ™
Makc. Konn4ecTBO OTBEPCTUI (N) Ha cucTemy TpybonpoBoaoB 14 wr
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TITANUS PRO-SENS®/net lMpoekTnposaHue

Yucno omeepcmuli Ha
Bo3nyxosabopHebie 0dHy 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
C — — 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 cpabaTbiBaHMA ana U-ob6pa3Hon cuctembl

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

1 3acopeHHOe I Il | _10 — — —

omeepcmue

2 3acopeHHbIX o' m Il | — — —

lomeepcmusi

3 3acOpeHHbIX (o] (o] ] Il | — —

lomeepcmusi

4 3acopeHHbIX (o] (o] (o] ] Il | —

lomeepcmusi

5 3aCOpeHHbIX (o] (o] (o] (o] ] 1l |

lomeepcmuli

6 3acopeHHbIX (o] (o] (o] (o] (o] ] Il

lomeepcmuli

7 3acopeHHbIX (o] (o] (o] (o] o o 1]

omeepcmull

... 06Hapy)xueaemcsi / o6Hapyxuearomcsi Npu ycmaHoeKe yPOo8Hs X

Mpumep Ecnu TpebyeTcs o6HapyxuBaTh 3acopeHue 3-x 13 B obLuen cnoxHoctun 10
BCacCbIBaKOLWMUX OTBEPCTUI, TO NepekntoyaTenb ANA YCTaHOBKU KOHTPOIS
BO3YyLUHOIO NOTOKA HEOOXOAMMO YCTAaHOBUTL Ha YPOBEH |.

YpoBHU MOHUTOpPUHra Bo3ayxa | u Il 4omkHbI 6bITb YCTaHOBMNEHLI B
YKASAHUE nboM cryyae npu NpoekTnpoBaHumn B cooTBeTcTBum ¢ EN 54-20.

10 _ HeBO3MOXHO

11 O He paumoHansHo
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MpoekTMpoBaHue TITANUS PRO-SENS® /net

4.3.1.3 M-oGpa3Has cuctema

OpHoTpybHas cuctema

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

OByxTpybHas cucrtema l%

® ] E3] =D
TITANUS®2 A B C D
o] To] [oT I D
ToT o] IoT [o] T
~ TITANUS®
a1 To] [oT [T D
IsT IsT o] o1 T
N]% o] o] o] el
Puc. 4.11: M-obpasHasi cucmema
I'Ipe,qeanHe 3HaJvYeHus MuHumanbHoe pacctosiHue « TITANUSe — TpoHuK» 4m
MakcumanbHoe pacctosiHue «TITANUSe — TpoiHuKk» 20m
MakcrmanbHas AnnHa OTBETBNEHNS:
- NPV ManoMm HanpsKeHun BeHTunsaTopa 6.5B - 6.9 B 30m
- npy 6onbLUOM HanpskeHun BeHTUnATopa 9 B — 12 B 40 m
MakcumanbHas obLas gnuHa TpybonpoBoaa Ha OfHY cUCTeMy:
- NPV Marnom 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. paccTtosiHue mexay 2 0TBepCTUAMU 12m
Makc. KonnyecTBo OTBEpCTU (N) Ha cucTemy TpybonpoBoaoB 12 wr.
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Yucno oTBepcTMi Ha
Bo3aayxo3abopHbie oMy cUCTeMy 3 6 o 12
oTBepcTUsA Tpy6onpoBoaoB
© OTBEPCTUA B MM
A 4,4 3.4 3,0 2,5
B — 3,6 3,0 25
C — — 3,2 3,2
D — — — 3,2

Moporu cpabaTbiBaHMAa gna M-o6pasHon cuctemsbl

Ha kaxayto cuctemy  (Yucno omeepcmuti 3 6 9 12
1 3acopeHHOe omeepcmue I | — _12
2 3acopeHHbIX omeepcmus o!3 I — —
3 3acopeHHbIX omeepcmusi (o] 1] | —
4 3acOpeHHbIX omeepcmusi (o] o I |
5 3acopeHHbIX omeepcmul (o] o o 1l
6 3acopeHHbIX omeepcmuli (o] (o] (o] ]
7 3acopeHHbIX omeepcmul (o] o (o] o
... 06Hapyueaemcsi / o6Hapyuearomcsi Npu ycmaHo8Ke ypO8HS X

Mpumep Ecnu TpebyeTcsa obHapyxuBaTb 3acopeHune 3-x 13 B 0bLen cnoxHoctun 9
BO34yX03ab0OpHbIX OTBEpPCTUA, TO Mepeknyatenb AN YCTaHOBKU
KOHTPOIS BO34YLLUHOrO NOTOoKa HE0H6XO0AMMO YCTAHOBUTbL Ha YPOBEHD |.

YpoBHU MOHUTOPUMHIra Bo3ayxa | u Il 4ormkHbI BbITb YCTaHOBMNEHBI B
nbom cryvyae npy NpoekTupoBaHum B cooTBeTcTBumn ¢ EN 54-20.

YKA3AHUE

12 HeBO3MOXHO

13 O He pauuoHansHo

Hata: 11/13 4—25




MpoekTMpoBaHue TITANUS PRO-SENS® /net

4.3.1.4 [BonHan U-ob6pa3Has cucrema

OpgHoTpybHas cuctema
TITANUS®
q 8 \B\ T TeT T D
AByxTpy6Has cuctema P I o = o e
TITANUS®2
TITANUS®
q 6 \é\ ;\H ITsT TeT T D

Puc. 4.12: [leotiHass U-obpasHasi cucmema

n MuHumanbHoe pacctosHue «cuctema TITANUSe— 4wm
PeAentHble 3Ha4eHns nocneaHnn TPOMHUK»

MakcumanbHoe paccTosiHue «cuctema TITANUSe— 20 m
nocnegHu TPOMHNK»
MakcumanbHas AnmMHa OTBETBNEHUS:
- NPV Manom HanpsKeHun BeHTunsaTopa 6.5 B — 6.9 B 20m
- npy GonblUOM HanpskeHUn BeHTUNsATopa 9 B — 12 B 30m
MakcumanbHas obuias annHa TpybonpoBoaa Ha OfHY
cuctemy:
- NpY ManoM HanpsbkeHun BeHTunsaTopa 6.5 B — 6.9 B 100 m
- npy 6onbLUoOM HanpsKeHnn BeHTUnATopa 9 B — 12 B 140 m
MuH. paccTosiHue mexay 2 OTBEPCTUAMM 4m
Makc. paccTosiHme Mexay 2 OTBEPCTUAMM 12 ™
Makc. Konu4ecTBo OTBEPCTWI (N) Ha cuctemy 12 wr
[Tpybonposoaos ’
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Bo3aayxo3abopHbie Ymncno oTBepCTMii Ha OAHY CMCTEMY 4 8 12
oTBepcTua TpyGonpoBoaoB
© OTBEPCTUA B MM
A 4,0 3,0 2,5
B — 3,4 3,0
c — — 3,0

Moporu cpabatbiBaHusa ans aBoHon U-o6pa3Hoi cuctemMol

Ha kaxayto cuctemy Yucno oTBepcTMit 4 8 12
| — __14

1 3acopeHHoOe oTBepcTHe

2 3aCOpPEeHHbIX OTBepCcTUA

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

6 3acopeHHbIX 0OTBEpPCTUN

06Hapy)KVIBaeTCﬂ / OGHapy)KVIBaIOTCH npu yCTaHOBKe YPOBHA X

Mpumep Ecnu TpebyeTcs o6HapyxunBaTb 3acopeHue 4-x 13 B 06LLel CNoXHocTn 12
BO34yX03ab0OpHbIX OTBEpPCTWUA, TO Mepekn4yatenb AN  YCTaHOBKU
KOHTPOIS BO3A4YLLUHOIO NOTOoka He06X04MMO YCTaHOBUTbL Ha YpOBeEHD |l.

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

YKA3AHUE

14 HeBO3MOXHO

15 O He pauuoHansHo

fata: 1113 4-27




lNpoekTnposaHmne

TITANUS PRO-SENS® Inet

4.3.2

4.3.21

OpHoTpybGHasa cucrtema
TITANUS®

AByxTpy6Has cuctema

TITANUS®?2

I'Ipe.qeanble 3Ha4vYeHunn

Bosgyxo3aGopHble
oTBepcTusA

Bo3nyxo3abopHble
oTBepcTUsA

4-28

YnpoueHHoe npoekTupoBaHue cMctembl Tpyo

YnpoLleHHOe NPOEKTUPOBaHNE HaxoguT CBOE NMPUMEHEHUe npu 3awmte
obopynoBaHusa 1 NOMeLLeHUn ¢ ManbiMy pasmepamu. [penmyLiecTsom
Takoro MpOEKTMPOBaHUS SBMASETCA €AVHbIA AMaMeTp BCacCbIBaLLMX
OTBEPCTUN.

O6Lwwme NpuHLUMMLI NpoekTMpoBaHMA AaHbl B [Nase 4.2. OgHako cnepyet
yunTbiBaTb [aHHble 34eCb MapamMeTpbl MpedenbHbIX 3HAYEeHUd K
AvameTpoB oTBepcTui. [ononHuTenbHble akceccyapbl (BO3AyLUHbIE
unbTpbl, yCTponcTBa cbopa KoHAeHcaTa W T.4.) MOryT MOBMUSATb Ha
MaKCMMarbHyo ANMHY TPYBHON CUCTEMBI.

l-o6pa3Has cuctema

TITANUS®

@IeT IeT Tel

Io] T I Tal Io] IeT [sTD
il :

TITANUS®

Puc. 4.13: I-o6pa3Hasi cucmema, Harnpumep, 05151 3aujumsl 06opydosaHusi

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

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

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

MakcumanbHas obwas agnvHa Tpy6onposoga @ 25 mm 40m
Makc. KonnyecTBo OTBEpCTU (N) Ha cuctemy TpybonpoBoaoB 18 wryk
MuHMManbHOe paccTosiHMe Mexay OTBEPCTUAMM 0.1m
MakcrmanbHoe paccTosiHue Mexay OTBepCTUAMU 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




TITANUS PRO-SENS® /net MpoekTMpoBaHue

4.3.2.2 U-obpas3Has cuctema

OpHoTpybGHas cuctema
TITANUS®

ITeT [oT o] [T o] icn)

OByxTpy6Has cuctema
TITANUS®2

CleT o7 oIl E | ] o] [oT0

TITANUS®

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

MuHMManbHOe paccTosHMe «cuctema
MpepenbHble 3Ha4YeHUA TITANUS®— Tpoiitiio 2m
MakcumarnbHoe paccTosiHue «cuctema 20 m
TITANUS®— TpoiHuMK»
MakcrumanbHas AnvHa oTBETBMNEHNS 20m
MakcvumanbeHas obwas anvHa
60 m
Tpy6onposoga & 25 mm
Makc. KonM4ecTBo OTBEPCTUI (N) HA
18 wryk
cuctemy Tpy6onpoBoaoB
MuHMManbHOe paccTosiHue Mexay 01m
loTBEpPCTUAMMU )
MakcrmanbHoe paccTosiHue Mexay 4w
oTBEPCTUAMM
Yucno
Bo3ayxo3abopHbie oTRepeTHil 2 4 6 8 10 12 14 16 18
oTBepcTUA
o Bcex oTBepcTuii B Mm| 6,0 4,4 3,6 3.2 3,0 3,0 2,5 2,5 2,5
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MpoekT1poBaHue TITANUS PRO-SENS® /net

4.3.2.3 M-o6pa3Has cuctema

OpHoTpyGHas cuctema
TITANUS®

AByxTpy6Has cuctema
TITANUS®?2

TTeT TaT ToT TeT TeT s D
[ go ol [ol o] o] o] D

IToT o] [o] o] o] eI D
} TITANUS®

[Tol Tol Tol Tol Tol o7 D
[ToT Tal ol I3 Tl ToT T
ITeT TaT TaT o] el e D

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

D)

MuHMManbHOE paccTosiHMe «cuctema
MpeAentHble 3HaUeHUs ITITANUSe— nocnegHuit TPONHUK» 2m
MakcumanbHoe paccTosiHue «cucTema 20 m
ITITANUSe— TPONHMK»
MakcumanbHas onvHa oTBeTBIEHUS 20 m
MakcumanbHas obwas agnuHa
80 m
[TpybonpoBoaa
Makc. KonnyecTBo OTBEpCTUH (N) Ha
18 wryk
cuctemy TpybonpoBoaoB
MuHMManbHOe paccTosiHue Mexay 2 01m
oTBEPCTUAMM )
MakcmmanbHoe paccTosiHue mexay 2 4w
oTBEpPCTUAMU
Bos,qyxosaﬁopl-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

4—30 Hata: 11/13




TITANUS PRO-SENS® /net MpoekTMpoBaHue

4.3.2.4 [BonHan U-ob6pa3Has cucrema

OpgHoTpyOHasa cucrtema
TITANUS®

OByxTpy6GHas cuctema
TITANUS® 2

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

MuHMManbHOe paccTosHMe «cuctema
MNMpeaenbHble 3HaYeHUNA TITANUSG— Tpoiikitks 2Mm
MakcumarnbHoe paccTosiHue «cucTema 20 m
TITANUSe— TponHUK»
MakcumanbHas anvHa oTBeTBNEHUS 20m
MakcumanbHas obuasi aonvHa
100 m
Tpyb6onpoBoaa & 25 mm
Makc. Konu4ecTBo 0TBEPCTUIA (n) Ha
20 wryk
cuctemy TpybonpoBoaoB
MUWHMManbHOE paccTosiHUe MeXay 01m
loTBEpPCTUAMMU ’
MakcvmanbHoe paccTosiHue Mexay awm
oTBEpPCTUAMMU
Bo3Ayx03a6opHble Yucno oTBepcTUil Ha O4HY CUCTEMY 4 8 12 16 20
Tpy6onpoBoaoB
oTBepCcTUA
@ BCEX OTBEPCTUIA B MM 4,0 3,4 3,0 2,5 2,0
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lNpoekTnposaHmne

TITANUS PRO-SENS® Inet

4.3.3

YKA3AHUE

4-32

MpoekTMpoBaHMe cUCTEMbI C ANTMHHbLIMU
MarucTpanbHbIMU TpPyGamu

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

| Mpyn NpoeKT1poBaHMM PYKOBOACTBYNTECH AECTBYOLMMI HopMamu! |

MaructpaneHad nuHWs pacnonaraeTca B TpybonpoBOoHOW cuUCTeEME
MeXay acnmpauMoHHbIM NPUBOPOM N KOHEYHBIM TporHUKOM (U u aBoKMHas
U-obGpa3sHasi cuctema) u/unu nepebiM Bo3ayxo3abopHbiM oTBepcTuem (I-
obpasHas cucrtema).

O6wwasa AnvHa NpoekTUpyeMoro TpybonpoBoda paccunTbiBaeTcs U3 AnuH
ucnonb3yembix Tpy6, Ucxoas U3 creayrLero:

* 1M Tpybbl AMameTpom 32 MM COOTBETCTBYET 2M TpyObl AnamMeTpom
25 MM,

* 1 wmTpybbl gnameTtpom 40 mm cooTBeTCTBYET 3M TPYOLI AUAMETPOM
25 mm.

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 CuctemMmbl ONnA MHOIoApPYCHbIX
CKnagoB MOXHO UCNOJNb30BaTb MarncrtparibHyH pr6y C oTBOAAMMU TPY6
MeHbLlero anameTpa.

A

[oD

[o]

TITANUS®

MpoekTnpoBaHue Tzogﬁ 3 25 mm

cornacHo rnase 4.2.

Puc. 4.18: lNpumep cneyuanbHO20 NPoeKkmuposaHusi 0111 MHO205IPYCHbIX CKI1ado8
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4.3.4 TlpoekTupoBaHue C yBefIM4EHHbLIMU OTBEPCTUAMM

YBenu4yeHHoe oTBepcTUe VHorga ymeHblUleHe BpeMeHn TpaHCNOPTUPOBKK BO3ayXa B cucteme
Tpy6 MoxeT 6bITb HEO6X0AMMO B LIENsAX COOTBETCTBMSA CrneumanbHbIM
TpebosaHuaM. [Ina 3TON Lenn MOXHO NPOEKTUPOBaTL
[AOMNOHNTENbHOE OTBEPCTME B KOHLIE OTBETBMEHMS TPyObl, UTO
yBENnM4MT CKOPOCTb NepeHoca BO3ayxa.

B 3aBucumocTu oT TpeboBaHMIA KO BPEMEHW TPAHCMOPTUPOBKN MOXET
noTpeboBaTbCs YBENUUNTL BABOE ANAMETP AAHHOTO OTBEPCTUS B
Tpy6e. [insi pac4eToB BpEMEHMW TPAHCMOPTUPOBKU AOIKHbI ObITh
MCNONb30BaHbl TONbKO T€ CNocobbl, KOTOpble 040BpPEHbI KOMMaHMEN
WAGNER.

YBenunyeHve OTBepCTMVI TakXe MOXeT NpmMBeCcTn K yMEeHbLLUEeHNO
YYBCTBUTEJIbHOCTU Bo3p,yxo3a60pr|x OTBepCTMVI 3a CHYeT NpUToKa
OONOJTHUTENBbHOIo Bo3ayxa. 310 YMeHbLUeHne OOJNKHO ObITb
KOMNEeHCnpoBaHoO cneayrwmnm o6pa30M:

B nepBylo ouepeab NpMMeHsieTcs

Moaxoa K peleHuto
AxoAa K p ans

MoBbIWweHne YyBCTBUTENBLHOCTU

[AETEKTOPHOO MOAYnS Onsa Y>Xe YCTaHOBJIEHHbIX CUCTEM

COKpaLLl,eHVIe ymcna BO3,ElyX03360prIX

) M1 NPOEKTUPYEMbIX CUCTEM
oTBEPCTUN Ansinp Py

MNepBbIN BapuaHT:
MoBbiweHWe YyBCTBUTENbLHOCTU
CHmxeHVe YyBCTBUTENbHOCTN BO34YX03ab0PHbIX OTBEPCTUN MOXET BbIThb
KOMMEHCUPOBAHO  YBENUYEHWEM  YyBCTBUTENBHOCTW  OETEKTOPHbIX
moaynen.
Mpu aTOM cnegyeT onpeaenutb, byaet MM MeHbLUe UNn paBeH guameTp
AOMONHUTENBHOIO OTBEPCTUS:
- [OvameTpy KOHEYHOro BO3AYX03abOPHOIO OTBEpPCTMS BETBU
Tpybonposoga (Tabnuua A1)
- [OBoviHOMy guameTpy KOHEYHOro BO34yx03abopHOro OTBEepCTMA
BeTBU Tpybonposoaa (Tabnuua A2)

AcnupaunoHHble oTBepCTUs
®opma | 1 213|456 |7 |8]|]9(10]1 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 YyscmeumesabHocmu (Quamemp OOMoIHUMEeIbHO20 omeepcmusi
coomeemcmayem Ouamempy rocnedHe2o 8030yxo3abopHO20 omeepcmusi)
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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 0.50 060 066 gl 075 017
2-U 033 050 060 066 o7 075
4-U 033 050 0.60 066

Tabnuya A2: @akmopsbl Mo8bIWeHUs YyscmaumernsHocmu (duamemp AonoIHUMeibHo20 omeepcmusi
coomeemcmeayem ydgoeHHoMy duamempy nocriedHe2o 8030yxo03abopHO20 omeepcmusi)
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BTopon BapuaHT:
CokpalleHue YyMcna acnupaloHHbIX OTBEPCTUN
YMeHbLUEHNE YPOBHSA YyBCTBUTENBHOCTU BO34YX03aOOPHbLIX OTBEPCTUN MOXET
ObITb KOMMEHCMPOBAHO 3a CYET COKPALLEHUs UX Yyncna.
Mpu aTom cnefyeT onpeaenuTs, byaeT N MeHbLUe Uy paBeH AnameTp
OOMNONHUTENBHOIO OTBEPCTUSA:
- [OunameTpy KOHEYHOro Bo3yx03abopHOro oTBepcTus BeTBM Tpybonposoaa
(Tabnunua B1)
- [BonHoMy AnameTpy KOHEYHOro BO34yxo3abopHOro oTBepCTUS BETBU
Tpybonposoga (Tabnuvua B2)

AcnupaunoHHble OTBEPCTUA
®opma | 1 2| 3|4|5 |6 |7 |89 |10|11|12 |13 |14 |15 |16 | 18 | 20 |21 | 24 | 32
[ 1 2 (3|4 |56 |7 |89 ]|10]11|12
U 2 4 6 8 10 12 14 | 16 | 18
M 3 6 9 12 15 18
2-U 4 8 12 16 20
4-U 8 16 | 24

Tabnuua B1: CokpaweHue yucna acnupayuoHHbIx omeepcmuli (Ouamemp OOnomHUMenbHo20 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 AononHUMeIbHO20 omeepcmusi
coomeemcmayem yO08oeHHOMy duamempy rnocredHe2o 8030yx03abopHO20 omeepcmusi)
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4.3.5 [lpoekTupoBaHue cUCTeMbl A1 YCIIOBUN C
CUJNbHbLIMU BO3AYLWHbLIMU NOTOKaMu
KoHTponb

B BO3AayxoBogax

Bo3gyxo3abop

MecTo MOHTaxa
TpybHOM cuctemsbl

4-36

YCTaHOBKM AN KOHOMLUMOHMPOBaHWS BO3dyxa noapasgensloTcs Ha
HN3KOCKOPOCTHbIE N BbICOKOCKOPOCTHbIE (CM. Tabrnuuy Hwxke). OaHHble,
NnpuvBEdEHHbIE B 3TOW rnaBe, OTHOCHATCA TOMbKO K HU3KOCKOPOCTHbLIM
ycTaHoBKkaMm. [N BbICOKOCKOPOCTHBLIX ~ YCT@HOBOK  OTCYTCTBYeT
OOCTaTOYHOE  KONMYECTBO  OMbITHbIX  AaHHbIX. [loatomy  Ans
BO3QyXOBOAOB YCTAHOBOK KOHAMLIMOHMPOBaHNS BO3dyXa CO CKOPOCTAMM
BO3AylWHOro notoka 6onee 10 m/c HeobxoaMmoO NPoOBECTU AbIMOBbIE
UCMbITAHUA W ONpPefenuTb ANst HUX ONTUManbHYl XapakTepUCTUKY
cpabatbiBaHus.

HuskockopocTHble BbICOKOCKOpPOCTHbIE
YCTaHOBKM YCTaHOBKM
CKOpOCTb BO3AYLLHOIO
P Ay Makcumym 10 m/c > 10 m/c
noToka
MonepeyHoe ceyeHve
BonbLuoe Manoe
KaHana
Mepenan faBnexHns BOonb
HanpasneHns BO3YLIHOIo Manbin BornbLion
noTtoka

PacnpepeneHne ckopocTeil BO3AYLIHOTO MOTOKa B BO3OyXoBode
BbIMMSAAMT CrieayoLWwmm o6pasom:

Bosagyxosoa
| ’
BosgyLwHbIi noTok
cnabee no kpasm

Bo3ayuiHbIi noTok
curnbHee B LieHTpe

Puc. 4.19: PacripedeneHue ckopocmell 8 KTuMamu4ecKoMm kaHaine ¢ v1 > v2 > v3 > v4

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

B kauecTBe MecTa MOHTaxa cUcTeMbl TPYGONPOBOAOB AOHKEH
BbIGMPATLCS KaHan BbITAXKHOMO BO3AyXa, PACMONOXeHHbIN Kak MOXHO
Janblue oT Wymornyluteneil, AedekTopos Bo3ayxa U nepernbos
Bo3ayxoBoaa. OpUeHTUPOBOYHOE 3HaYeHMe ANs AONYyCTMMOro
paccToAHUA 0 TakuUX «NPenAaTCTBUIA»: He MeHee 3 HaMEHbLLIMX
AMaMeTpoB kaHana.
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lMpoekTnposaHue

Ona  KOHTPOMS  OCHOBHOrO  BO3AYLHOMO MNOTOKA HAaCTOSATENbHO
pekoMeHAyeTcs  MOHTMpoBaTb  TpyObl  aCMMPaLMOHHOMW  CUCTEMbI
HenocpeacTBEHHO 3a AedfiekTopaMy BO3AyXa, LUYMOrNYLWUTENAMA UK
nosopoTtamu (cMm. puc. 4.19/20).

no KpaviHeln Mepe, 3 HauMeHbLUNX AuamMeTpa BO3AyxoBoaa

- >
30Ha OCHOBHOIo

noToka

:
b

\
cuctema Tpyb ans cTaHgapTHoOe MecTo
VCKINIOYNTENBHbBIX CUTyaLmnn yCTaHOBKMU
(koraa HEBO3MOXHO
ﬁ} ﬁ obecneunTb oTCTYN B 3

HaVMeHbLUMX AuameTpa)

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

nemndepbl oTBepcTnsa BO3/yXOBOA,
pd

acnupauunoHHas ﬁ{
Tpy6a \

[ o o °« o ¢ e * e o)

30Ha OCHOBHOIO NOTOKa

Puc. 4.21: lLlymoanywumernu 8 8030yxoso0e

Mpn MOHTaxe Tpyd acnupauMoHHOM CUCTEMbl B BO34yXO0BOAaXx
HeobxoamMmMo cobnogaTth cregyoLlee:

e Tak kak npu6op TITANUS® u cuctema Bo3gyxo3aGopHbIX
TpyO HaxoAsiTCHA B pasnuyHbIX 30HaX AaBreHusl, TO Heobxoaumo
npegycmartpuBaTbh BO3BpaT 06paTHOro Bo3ayxa (CM. crefyoLlyto
CTpaHuuy).

e Mecta BBOAA TPYO B BO3AYXOBOA OOJMKHbI ObITb FrEpMETUYHO
YNITOTHEHBI.

e CoeauHeHns B TOW YacTu cMCTEMbI TpYyD, KOTOpas HaxoauTcs 3a
npegenamu kaHana, AOMKHbI ObITb FePMETUYHO NMPOKMEEHbI.

Oata: 11/13
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Bc;a,qyxciqu; ApanTep Ans BosgyxoBoAa
TITANUS® j /

\( T
| 2
| 172D X
‘3 __Bospgyxo3abop I
| Y el
| [ a
‘ Bosspart Bo3ayxa o
; g
' N
U 3
/
Bug cnepeam
Bosayxosoa
/
[MoTok BO3gyxa v,
— — T V;
ApanTtep Ans BO3QyxoBoAa v,
\
— E g V1
Bug cBepxy

Puc. 4.22: Bozspam obpamHoeo 8030yxa

BosBpaTt o6paTHOro

BO3ayXxa BosBpat obpaTHOro Bo3ayxa AOMMKEH NPOM3BOAUTLCH Ha PacCTOSHUN He
MeHee YeMm 2 M OT MecTa Bo3gyxo3abopa. OTKpbITbIV KOHEL, BO3BPaTHOW
TpyObl AOMKEH ObITb CKOLLEH Nopg, yriom 45 ° (cMoTpuTe puc. 4.22).

KNMaTUYeCKnin KaHan
y v,
BO34YyLUHbLIN NOTOK
|:"> |:"> |:“> v3
BCacCblBaHue B
30HE V, vz
j v,
|:"> |:“>
Apantep gns BO34yxoBoga
BCacCblBaHue B
30HE V;,
MUH. 200 MM

Puc. 4.23: CmeweHHoe pacronoxeHue mpybbl go3gpama 8030yxa

Ecnun paccTtosiHme 2 M He MoxeT BbiTb BblAep)KaHo, TO TPyObl AOIKHbI
pacrnonaratbCs CO CMeELleHMEM OTHOCUTENbHO Apyr Apyra. Takum
obpasom, 34eck JocTUraeTcsl nepenaj AaBlieHust Mexay NPUTOYHBIM U
BbITSDKHBIM BO34YXOM, TaK Kak TpyObl HaxogsdTCs B pasHbIX 30HaX
CKOpPOCTEl BO3AYLUHOMO NoToKa.
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3HauyeHuns Ansg paccToAHMIN MeXay Bo31yx03abopHbLIMI OTBEPCTUAMU U 10
CTeHKV BO3QyxoBoAa NpuBeaeHbl B HKecneayoLlen Tabnuue.

PaccTosiHun mMexny MonepeyHoe ceyeHue Monepe4yHoe ceyeHne
OoTBEepCTUAMU <0,5m2 > 0,5 m?
PaccTtosiHue ot
BO3,qu0?360prlX ot 100 go 200 mm o1 200 go 300 mm
OTBEPCTUI OO0 CTEHKU
BO3JyxoBoAa
PaccTosHne mexay
BO3yx03ab0pHbIMM 100 Mm 150 mm
OTBEPCTUAMM

Pasmep Bo3ayxo3aGopHbIX OTBEPCTUM

[dvnameTp BcacbiBaloLWMX OTBEPCTUI PACcCUUTLIBAETCS N3 UX KONUYECTBA.
TouHoe 3HayeHVe guameTpa MOXHO B3ATb 13 rnasbl 4.3.2 «YnpolweHHoe
npoeKkTMpoBaHne TpybonpoBOaOBY.

B koHue TpybonpoBoga ycTaHaBnMBaeTCs KOHUeBas 3arnywka 6es
0TBEpCTHS.

PacnonoxeHue BcacbiBalowme OTBEpCTUS  OOMMKHbI  pacnonaratbCsi  HaBCTpeuvy
BO3YLUHOMY NOTOKY.

I'IpM NMPOEKTUPOBAHUN HYXHO Yy4UTbIBATb, YTO NPU MOHTa)Xe CUCTEMbI
acnmpaunoHHbIX pr6 AocTtyn K KiuMaTu4eCcKMMm KaHanam 4acto
OorpaHn4yeH n 0ObIYHO BO3MOXEH TOJNBbKO C OBYX CTOPOH.

Mpumep Ha HuxenpuBeaeHHOM pUCyHKe NoKasaHbl ABa NpuMepa NPoeKTUPOBaHNSA
CUCTEM acnupaLuMoHHbIX TPY6 B BO3AyX0OBOAaX.

100 100

12b

a

-
€ r

CeueHvie BozayxoBoga: nnowaab A < 0,5 m2

12b
b

| a -
- >

CeuyeHvie Bo3gyxoBoga: nrnowagb A > 0,5 m?

Puc. 4.24: KaHanbi ¢ ManbiM U 601bWUM MONepeyHbIM CeHeHUeM
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4.4 JnekTtpocHabxeHune

PacueT TOKa

3awmTa nomeLleHumn

3awmTa o6opyanoBaHus

4-40

Tok 3apsga

YKA3AHUE

Mpn pacuyeTte napameTpoB cucTembl aneKkTpocHabxeHus
paccMmaTpuBaloTCA 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 cnyuyae cpabaTtbiBaHua curHanusauum 6yayT cnpaBeanvebl cnegyowme
dopmynbi:

B cnyyae cpabGatbiBaHWs cuUrHanusaumMm TOK paccHUTbIBAeTCs Mo
cnegyowen dopmyne:

ges, Raum = IAlarm ' r]max. Bereich + IRuhe(n - IF]max Bereich) < INetzteil, max.

Iges,Einrichtung = IAlarm N+ IRuhe(n N n) < INetzteil,max.

Tok 3apsiakM akkyMynsiTOPOB paccunTbiBaeTCs No crieaytowei hopmyne:

Nenn

24

0,8-K

I Auflade —

Iges, Raum/ Einrichtung = IRuhe ‘n+ IAuflade < I Netzteil, 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, MNOOKITOYEHHbIX K 610Ky
numanusi

Nmax Bereich = 0BUIEE KOTUYECMBO 8CEX acnupayUoHHbIX CUCMEM 8 30He HaUbOoIbWEe20
3HepaonompebneHus

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

IrRune = MOK 10OKOS acrupayuoHHoU cucmemsl 8 [A]
Knenn = HOMUHarsbHasi eMKOCMb akKyMynsimopoe 8 [Ad]

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

[Ona pacyeta napameTpoB 6noka MUTaHMS NPUMEHSIeTCs o6LwiA
pacyeTHbIN TOK (lges) € HAMGOMNbLWMM 3HaYEHVEM!

3HauyeHne Toka, notpebnsemoro cuctemoint TITANUS®
GepyTcs 13 rnaebl 3, « TEXHNYECKME OaHHbIEY.
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lMpoekTnposaHue

PacuyeT kabens

MakcumansHas anvHa kabensi paccunTbiBaeTCA U3 JONYCTUMOro NageHus
Hanps>keHMss Ha nposodax. JTO AOMNYCTMMOE MafeHVe HamnpshKeHus
npegcraensetr coboi pasHOCTb Mexay npedenbHo  AonyCTUMbIM
HanpshkeHnem paspsga aBapunHbIX akkymynsaTopoB (21,5 B) U HWKHUM
npeaenom paboyero HanpsXXeHs acnMpaumMOHHbIX CUCTEM.

y-AU -A
-2

ges

L.nwax =

Lmax = MakcumarsnbHas 0nuHa nposodos 8 [M]

A = nonepey4Hoe ceyeHue Xusbl rnposooda & [Mm?]

lges = 06WUL Mok nompebrieHus1 acrnupayuoHHbIX cucmem 8 [A]
y = yOenbHas npogodumocmsb: Cu=57m/Qmm?

AU = makc. nadeHue HanpsKkeHUsi Ha rposode

Onsa obecneyeHusi HeobxoaMmon repMeTU4yHOCTH Kopnyca
acnvpaumnoHHoro npubopa ans kabens Heob6xoaMmo 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 paccyUTbiBaeTCA Mo
cnepyrowen opmyne:

nenn

Kem = (I gne -N-t+ 1o -0,5h) -1,25

Khenn = HOMUHarbHas eMKoOCMb agapUliHbIX akKymMynsmopos 6 [Au]
t = mpebyemoe spemsi pabomsi 8 [4]

Bxogsawmin B 3T0 ypaBHeHUe koadpduumneHT 1,25 AomkeH yuuTbiBaThCcA
TONMbKO MpKM 3HAYEHUSX BPeEMeEHN t, He npeBbIlatoLWmx 24 yaca.
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5 MoHTax TITANUS®

5.1 O6bwume nonoxeHud

MpuUMeHsITCA HOPMbI, WHCTPYKUMW W yKasaHus MpuBEAEeHHble B
rnase 4.1.

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

1. Cnepyet usberatb ftobbIX M3MeHeHWI cucTembl. Ecrniv nameHeHus
HensBeXxHbl, TO HE0OXOAMMO NPOVHAOPMUPOBATL U MOMYYUTb
MUCbMEHHOE paspeLLeHne OT SKCMyaTUpYyoLLel opraHMsauum,
MPOM3BOAMTENS U/MNK NOCTaBLUMKA CUCTEMbI.

2. Jlobble nameHeHus B anekTpuyeckomn cetu (230 B/400 B) n
BHELLIHUX CUCTEMAX NUTaHNs JOIMKHbI OCYLLECTBNSATLCA
3aKa34yMKoM.

970 BKIIOYAET B cebs, HanpuMmep:

o [logkntoveHne K UICTOYHMKAM NUTaHNS

e JlioOble NogkMnYeHns K CTOPOHHUM cucteMam (Hanpumep,
K CTaHUMM NoXapHoW curHanusauum)

o [lpoBegeHve meponpusaTuin, TpebyoLwmxcsa npu
HeoBbXx0AMMOCTU B COOTBETCTBUM HOPM MO rpo3o3aLuuTe 1
3aLumTe OT Neperpysok.
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5.2 BCKpbITHe AbIMOBOro acnupaumMoHHOro
n3gewartens TITANUS®

MnaTta nHamkaumm
(c3agm)

OcHoBHas
nnara

MoHTaxHas nnata

Puc. 5.1: Bekpbimue 0bIM08020 acnupayuoHHoz2o ussewamerns TITANUS®

KoMMOHEeHTLI Ha rmaBHOW NnaTe A0MKHbI OblTh 3aLlMLLEHbI OT
NMOBPEXAEHWUIA, BbI3BAHHbIX CTATUYECKUM SNEKTPUYECTBOM.

BHMMAHUE

Ona Toro, 4tobbl oTKpbITE TITANUS® BhINONHNUTE
cnegytowme waru (cm. Puc. 5.1):

1. MMpv nomoLm OTBEPTKM OCTOPOXHO pasGriokupyiiTe dumkcaTopbl
KPbILLKM KOpMyca, pacnofioKeHHble B HWKHeN 4YacTu. 3aTtewm,
OOHOBPEMEHHBIM  HaXaTMeM Ha  (PUKCaTopbl,  aKKypaTHO
NOOHVUMUTE KPbILLKY.

2. OtcoeanHuTe kabenb nnaTbl MHAMKALUKN OT OCHOBHOW MNaThl.
Tenepb CHUMUTE KPbILLKY.

5-2 fata: 1113
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MoHTax
5.3 HacTtpouku
5.3.1 [1eTeKTOpHbIM MOAYIb
A
B
C
D
E
E [leTeKkTopHbIN MOAyIb
H
|
J
Puc. 5.2: CmandapmHble Hacmpoliku demekmopHo2o mModysns TITANUS®
5.3.1.1 HacTpomka 4yBCTBUTENILHOCTU cpabaTbiBaHUs
YyBCTBUTENBLHOCTb cpabaTtbiBaHUs HacTpauBaeTcs Ha DIP
nepekniovatene S1 (1, 2) getektopHoro moayns TITANUS® (cm. Puc.
5.2). B cneaywowen Tabnuue oTobpaxeHa 4YyBCTBUTENBHOCTb
cpabaTbiBaHusa (curHan Tpesorn) TITANUSE:
[eTeKTopHbIN HeTtekTopHbin | [eTekTOopHbIA | Mepekniovatens | MepekniovyaTtens
moaynb moaynb mopaynb 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
(CtanpapTHO) (CtangapTHO)
1 %Im 0,2 %/m 0,03 %/m on off
0,5 %!
oM 0.1 %/ 0,015 %/m off off
(CtangapTHO)
fata: 11/13 5-3
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53.1.2

PEKOMEHOALNA

53.1.3

3apepxka 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 MOBbILLIAECSH
00 rnopora TPeBOrv, Ha4MHaeTCs OTCYET BPEMEHWN 3adepXKu. TONbKo Mo

NCTe4yeHnt BpeMeHun
nepegaetTca curHarn.

3a0epXKKu
Takum

npu
obpasom,

npogosnKatoLLenca
npu

Tpesore
KpaTKOBPEMEHHOM

BO3AENCTBMU (Hanpumep, Mblflb) MOXHO M36exaTb JIOKHON TPEeBOru.

3agepxka TpeBorun

Mepekntoyarensb S1
KoHTakT 3

Mepekntoyarens S1
KoHTakT 4

0 cekyHn off off

10 cekyHg (CtaHgapTHO) on off

30 cekyHa off on

60 cekyHn on on

BpeMFI 3aEePXKKN TpeBOrn MOXHO YCTaHOBUTb Ha 0 CEeKyH[, TOJ1IbKO
ana TeCtTmpoBaHNA CUCTEMbBI.

Mopor HeucnpaBHOCTU BO3AYLUHOrO NOTOKA

YcTtaHoBUTE MOPOr HEWCNPaBHOCTU BO3AyWHOro notoka 4epes DIP
nepekntovatens S1 (5, 6) Ha aeTektopHoM Moayne TITANUS®
(cm. Puc. 5.2).

Cten
eHb

Mopor
cpabaTbiBaHUs

Mepekntoyarens S1
KoHTakT 5

Mepekntoyarens S1
KoHTakT 6

| HU3KNUIN on off

] CpegHuii (CtaHgapTHO) off on

] BbICOKMIN off off

\Y 0OYeHb BbICOKUN on on

Beibepute nopor
«[lMpoekTnpoBaHue».

HeuncnpaBHOCTU cornacHo

pasgeny 4
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5314

53.15

5.3.1.6

3agepkka HeMCnNPaBHOCTM BO3AYLIHOro NOTOKa

YcTtaHoBUTe 3a4epXKy HEMCNPaBHOCTM ANd nepeaayn CoOOTBETCTBYOLLEro
curHana yepes DIP nepekntodatene S1 (7, 8) Ha OeTEKTOPHOM Moayne
TITANUS® (cm. Puc. 5.2).

YcTaHoBKa BpeMeHUn Mepekntovatens S1 Mepekntovatenb S1
3a4epXKKu KoHTakT 7 KoHTtakT 8

0,5 MUHYTBI off on

2 MyHyTbI (CTaHaapTHO) on off

15 MuHyT on on

60 Minuten off off

Mo YMOJI4aHWUIO 3aepXKa BpeMeHu nepegayvm curHana o HencrnpaBHOCTU
coctaBnseTr 2 MUHYTbI. B 30Hax ¢ NOBTOPAKOLWMMUNCA NO BpeEMEeHU
HencnpaBHOCTAMU (Hanpwmep, konebaHust cxaToro Bo3p,yxa) OOJDKHa
ObITb BbICTaBMneHa 3agepXka B COOTBETCTBUM C MPOAOITKXUTESIbHOCTbIO
HeVICI'IpaBHOCTeVI.

MHgukaTop HeMcnpaBHOCTU

UHonkatop wn pene pns obwux HeMCnpaBHOCTEW (HEMCNpPaBHOCTU
BO34YLUHOIO MNOTOKa W AETEKTOPHOro MOoAyns) MoryT ObiTb yCTaHOBMNEHbI
no BbIbopy ¢ dukcaumen (ctaHgapTHO) unun 6e3 dukcaunn. HacTtporika
ocyuwectensetca Ha DIP nepekntovyatene S1 KOHTaKT 9 OeTEeKTOPHOro
moaynsa TITANUS® (cm. Puc. 5.2).

Mepekntoyatenb S1
CoobLeHns o HeMcnpaBHOCTAX

KoHTakT 9
dukcmpoBaTh (CTaHAAPTHO) on
He dmkcupoBaTb off

LOGIC - SENS

MHTennekTyanbHasi obpaboTka curHanoB LOGIC-SENS akTuBupyeTcs u
peaktusupyetcsa npu nomowm DIP nepekniovatens S1 koHTakT 10. MNpwn
BKMOYEHHO  obpaboTke  cUrHanoB  ObIMOBOM  aCcnMpaLMOHHbIN
u3seLLaTenb pacnosHaeT napameTpbl HEMCNPaBHOCTEN N Taknm obpasom
MOXeT NPefoTBPaTUTb NOXHYH TPEBOTY.

LOGIC - SENS Mepeknioyatens S1
KoHTakT 10

Wcnonb3yeTcs (cTaHaapTHO) on

He ucnonbayeTtcs off
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5.3.1.7 HacTponka HanpsiKeHUA BeHTUnsitopa
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Puc. 5.3: HacTpoika HanpspkeHns BEHTUNATOpa Ha OCHOBHOM nnarte

Mo ymon4yaHuio 3Ha4YeHne HanpsPKeHUs BEHTUNATopa coctaendet 6,9 B.
B 30Hax NOBbLILLEHHOrO PUCKa, HAMNpPsHKEHNE BEHTUNSATOPA MOXET ObITh
ycTaHoBreHo ¢ 6,9 B 0o 9 B cHaTnem nepemblykn BR3. 5710 nossongaet
YBENMMYUTb CKOPOCTb BO3OYLUHOMO NOTOKa B cMCTEME TPYD 1 TEM cambim
o6ecneuntb BbicTpoe 0GHapyxeHune npu 6onblMx AnvHax TpyoHoN
pa3BOAKM.

MepesanycTute nHUUManM3aumio BO34YLLHONO NOTOKa nocne
W3MEHEHUsI HaNPsPKEeHNS BEHTUNATOPA. YCTaHaBnueaTb Un
CHUMaTb nepemblvky BR3 MOXXHO TOMLKO MpY BbIKMHOYEHOM
BHUMAHUE YCTPOWUCTBE.
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5.3.1.8 T[oaknio4veHne BeHTUNATOpa

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

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

* [logcoeanHuTe YEPHBI CoeaUMHUTENbBHbIA NMPOBOA BEHTMAATOPA K
knemme X7 / 3axum 2(-)

| Mpu noctaske TITANUS® BeHTunsTOp nogknioyaeTcs Ha 3aBoge

YKA3AHUE

fata: 1113 5-7
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5.3.1.9 PerynupoBaHue HanpsXKeHUsi BeHTUNATOpa Ha
TITANUS®-SL

O PP P 0
xi [@]o)o] o

00 0 [ ]

v @

BR1 BR2

00000 =2 o3¢
000 =85 B
0000 g% oo
c‘n =

O

Puc. 5.4: [NepekntodyeHue HanpsiKeHust BeHMuUIsimopa U KrnemmHoU KommoOKu
seHmunsmopa Ha FC-2 unu FC-3 Ha nname uenu ynpasreHusi BeHMusamopa

Mo ymonuaHuMiO HanpsbkeHue BeHTMnsATopa coctaenser 6,9 B.
HanpspkeHne MoxeT OblTb  OTperynupoBaHO B  COOTBETCTBUM C
NPOEKTMPOBAHNEM, MyTEM 3aMblKaHWUS WU pas3MblKaHusa nepembldkn BR
1 n/unn BR 2.

Mcnonb3oBaHbl cnegyoLwme CUMBOSbI, KOTOpble 0603HaYatoT:
X = KOHTaKTbl 3aMKHYThbI
O = KOHTaKTbl Pa30MKHYThI

HacTtponku no ymonyaHmio oTMeYeHbl cepbiM LIBETOM.

YcTaHoBKa HanpsikeHus

Homep KoHTakTa

Homep koHTakTa

BeHTUNATOpa FC-2 BR1, 1+2 BR2, 1+2
6,5B (0] X
6,9 B (cTaHgapTHO) X O
9B (0] (0]

YcraHoBKa Hanps>xeHusa

Homep koHTakTa BR1,

Homep koHTakTa BR2,

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

11 B (cTaHAapTHO) X O
12B e} (e}
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| Mepembluka BR3 Ha ocHOBHOW nate Bceraa gormkeHa ObiTb cHATA.

BHUMAHUE
HeobxoaMmo 3aHOBO NPOBECTU MHULMANMN3aLIMI0 BO3AYLLHOMO NOTOKA, eCrv
Bbl UI3MeHVUnM HanpsbkeHne BEHTUNSTOpa. YCTaHaBnmBaTb UNu yaansaTth
nepembldkn BR1 1 BR 2 MOXHO TOMBKO MpW BbIKMIOYEHHOM YCTPOWCTBE.
BHUMAHUE

fata: 1113 5-9
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5.3.1.10 Noakniouenune BeHTunsTopa TITANUS®-SL

MoaknoyeHne nnatbl Leny 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-
nartopa.

* [logcoeguHuTe KOHTaKT 2 krnemMmbl X7 Ha OCHOBHOMW nnarte K
KOHTakTy 1 (-) knemmbl X2 Ha nnarte uenu ynpaBrneHns BEHTU-
nartopa.

* [logcoeamHuTe KOPUYHEBDLIN NPOBOA BEHTMNATOPA K knemme X1/
KOHTaKTy 1 nnaTtbl Lenu ynpasneHus BEeHTUnaTopa.

* [logcoeamHuTe XENTbIN NPOBOA BEHTUNATOPA K kKnemme X1 /
KOHTaKTy 2 nnaTbl Lenu yrnpaBneHusi BEHTUnNATopa.

* [logcoeamHuTe NypnypHbIA NPOBOA BEHTUNATOPA K kKnemme X1/
KOHTaKTy 3 nnatbl Lenu ynpaesneHns BEeHTUnaTopa.

[pn noctaBke TITANUS® BEHTUNATOP MOAKIOYAETCA Ha 3aBOofe.

YKA3AHUE
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5.4 YcTtaHOBKa nnartbl copoca

Mnata c6poca MoXeT GblTb ONUMOHaNbLHO ycTaHoBneHa B TITANUS®,
Ecnu Heckonbko TITANUS®ycTaHOBNEHbI B OAHY JIMHUIO AeTeKLMY,

TO nnata cbpoca B NUHUM OETEKUMM YCTAHaBNUBAETCH B MOCMEeAHUN
TITANUS®., Cxema aneKkTpU4yeckoro mnoAknioyYeHuss nnaTbl cbpoca
npencraBneHa Ha pUcyHke B pasgene 5.6.3.

MnaTta cbpoca MOXET NPUMEHSTLCS TOMbKO MPWU YCIOBUK, YTO cuna
TOKa JIMHMM OeTeKuMM HaxoanTcsa B nHtepsane ot 5 MA go 50 mMA n
€CnM B KOHUE JMHUMM [OEeTEeKUMM YCTAHOBSIEHO OKOHE4YHOEe
YKA3AHUE COMPOTUBIIEHME.

Cwuna toka nuHum  Cuna Toka nuHum |, BblumcnseTca no popmyne:

R
R =
RE
20e Re = OKOHe4YHoe corpomusrieHue 8 (2
U, =HanpsxeHue e B
Il =Cuna moka 8 [A]

¢opmynb| pacyeTa OKOHEYHOro ConpoTuUBIEHNA U CUIbl TOKa JTMHUN
OeTeKunn yu4nTbiBaloT naearnbHoe COCTOAHNUEe CUrHana.

Ecnu npn paccyeTHOM OKOHEYHOM COMPOTUBIIEHWUN HE MPOUCXOANT
NOATBEPXAEHNS CUrHanoB, TO 3HaYeHNe OKOHEYHOro COMPOTUBIEHNS
HeobX0AMMO YMeHbLWNTb NpubnuantensHo Ha 20%.

OkoHevHoe [lpu ycTaHoBKe nnaTbl cOpoca OKOHEYHOE COMPOTUBMEHUE TNMHUK
COMpPOTUBIIEHUe  JeTeKuMum nepecuynTbiBaeTCcsa W ycTaHaBnmMBaeTcs B nnaty cbpoca
(knemma X1). 3HayeHe OKOHEYHOTO COMPOTUBINEHNST Ry pacumTbiBaeTCs

no cpopmyne:

(UL _2’7\/)
I

RER =

R

20e  Rer = OkoHeyHoe conpomusrieHue Ha rname cbpoca 8 2
UL = HanpsixxeHue e B
IR = Cuna moka 8 [A]

Hata: 11/13 5—1 1
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MnaTa c6poca
Tvn E548

Puc. 5.5: YemaHoeka nnamei cépoca 8 TITANUS®

YcTtaHoBka B TITANUS®

na Toro, 4tobbl ycTaHoBUTL Nnaty copoca B TITANUS® HeoGxoanmo

BbINONMHUTL cneayuine waru:

1.

Mpy NomoLm OTBEPTKM OCTOPOXHO pa3brokupynte cumkcaTopbl
KPbILLKM KOPryca, PacrnofioXEHHbIE B HWKHEW YacTu. 3artem,
OOHOBPEMEHHbIM  HaxaTMem Ha (UKCaTopbl, akKKypaTHO
NOAHVMMMTE KPbILLKY.

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

YcTaHoBUTE 3apaHee pacuMTaHHoe OKOHeuHo conpoTtueneHnel® Reg
B knemmy X1.

3akpenuTe nnaty c6poca Ha MOHTaXHYI0 NaHernb NPy NOMoLLY
NNacTMacCoBbIX PaCMopOK.

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

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

an/lCOGJJ,I/IHI/ITe O6paTHO kabenb OT nnaTtbl gucnnes K OCHOBHOM
nnaTte n yctaHoBUTE KPbILLKY Koprnyca Ha MeCTO.

3akpenuTte KpbILWKY MNpu NOMOLLIM (OUKCaATOPOB.

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

YKA3AHUE

16 OkoHeuHoe conpomusneHue He 8xodUM & KOMIIIeKM IocmasKu, MowHocme 1/4 Bm

5-12
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5.5 MecTo ycTaHOBKMU

5.5.1 KpenneHue AbLIMOBOro acnnpauMoHHOro ussewarens
TITANUS®

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

Mpwn BbIGOPE MecTa ycTaHOBKW crneguTe 3a Tem, YTobbl OHO HaxoAWUMoch He
B 30HE OTKpbITUSA ABEPEN.

YKA3AHUE

YCTpPONCTBO - BUA CBEPXY YCTPONCTBO - BUA CHU3Y

10cM MUH. pacTosiHue oT

AcnupauuoHHas OKpY>KatoLmMx 06 bEKTOB

Tpyba

O6paTHbIi BO3AYX

10cM MUH. pacTosiHue oT
OKpY>aloLLMx 06 bEKTOB

Puc. 5.6: YemaHoska TITANUS®

Y6eauTech, 4To 0TBOA BO3AyxXa M3 AbIMOBOrO acnmMpaLMoHHOro n3BeLlatens He
satpyoHeH. Mexagy otBogom  Bosayxa TITANUS® u  okpyxarwowwmmm
ob6bekTamu (Hanpumep, CTeHoW) HeobxoaMMo cobnioaaTe paccTosiHE He MeHee
10 cm.

ObimoBon acnupaunoHHbIN n3BewaTtenb TITANUS® MOXHO
yCTaHaBNMBaTb NOMOXEHUEM MOAYNS AeTEKLUM BBEPX UMW BHK3. [py nonoxeHnm
BHW3, NOBEPHUTE KPbILLKY Kopnyca Ha 180°.

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

BuHmbi ¢ yunuHApuyveckol umnu rniockol 20/108KoU

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

—[uamemp aonoeku: 10 mm

BuHmbi ¢ yunuHApuyveckol 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).

/
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202

Puc. 5.7: TITANUS® - nonoxerue omeepcmuli 6e3 MOHMa)HoU rnnacmuHbl
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Puc. 5.8: lNonoxeHue omeepcmuli Ha MOHMaxxkHolU nnacmuxe Tun MT-1
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MoHTax

5.5.2 YctaHoBKa TpybObl 3abopa Bo3ayxa

AcnupaumnoHHas
Tpy6a

Puc. 5.9: YemaHoska mpybbi 3abopa 8030yxa 8 ObiMOBOU acrnupayuoHHbIl uzgewamers

YcTtaHoBKa TpyObl 3a6opa 1 [1ns Toro, 4tobbl yCTaHOBUTL Tpy6y 3abopa Bo3ayxa B TITANUS
Bo3Ayxa

BCTaBbTe ee B NpeyCMOTPEHHbIN AN 3Toro natpybok
(cm. Puc. 5.9).

He vcnonb3yiTe knen Ana coeguvHeHus Tpybbl 3abopa Bo3gyxa M
naTpybka acnvpaumMoHHOro n3seLlaTens.

[Mpn cunbHbIX M3MEHeHMAX TemnepaTtypbl Tpyba pomkHa ObiTb
XECTKO 3aKkpenneHa HenocpeAcTBEHHO nepen usBellateneMm Ans
YKA3AHUE

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

Hata: 11/13
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5.6 dneKkTpuyecKkme coeguHeHuns

YKA3AHUE

BHUMAHUE

YKA3AHUE

5-16

[nsa Toro 4ToObl BbINOMHUTE ANEKTPUYECKME COeQMHEHNS, cneaynTe
cnenyroLwmnM MHCTPYKUUAM:

1. MNMoarotoBbTe HeobXoOAMMoOe  KONMUYECTBO  KabenbHblIX  BBOAOB,
Hanpumep, Npu NOMOLLIN OTBEPTKMU.

2. BcraBbTe nnactmaccoBble wtyuepsl M 20 wwm M 25 B
cooTBeTCTBYOWME KabernbHble BBOAbI.

3. HPOBeﬂ,VlTe kabenun Yyepel3 cooTBeTCcTBYyOLMne kabenbHble BBOAbI.

Mnactmaccosble wtyuepsl M 20 u 2x M 25 BXoOAT B KOMMMEKT
NOCTaBKM.

OneKkTpnyeckoe cCoeanHEHNe OCyLLEeCTBNAETCS Yepes kKnemmbl oT X1 Ao
X6 1 ot X8 0o X12 Ha ocHoBHow nnate TITANUS®. O6paTute
BHMMaHMWE Ha JOMNYCTUMbIE 3HAYEHWSI MOMNEPEYHOr0 CEYEHUST XTI
kabens n 3Ha4eHNs NONEepPEeYHOro CEYEHUS XKNi KNemMmm, KOTopble He
OOSKHbI NpeBbiwaTth 1,5 mm2,

Bce paboTbl No coegmHEHMIO BbINOMHANTE, KOraa HanpsbkeHne Ha npubope
OTKMYEHO!

Ona Toro, 4ToGbl o06ecneunTb MakCUMarnbHyl 3awuty OT
HEMCNPaBHOCTEN, WCMONb3YyNTEe SKpaHWpPOBaHHblE Kkabenu ans
BHELUHMX coeguHeHun npubopa (mpubopos).
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YYBCTBUTENBHOCTb BbIHOCHOM 6ok UHAMKaLUMN

Puc. 5.10: OcHogHasi cxema pacriofioXeHusi KIeMM Ha OCHO8HOU nname

MoakntovyeHmne K NpuemMo KOHTPONIbHOMY Npubopy ¢
KHOMKOW cbpoca

PenenHble KOHTakTbl Ha ocHoBHOM nnate TITANUS®
ucnonb3oBaTbCs, K NpuMepy, AOns  NOAKMOYeHUs K

KOHTPOSNbHOMY NpuOOpy MNOXapHOW CUrHanusauuu, Ons  akTmBauuu
CpeAcTB OMoBelleHusi, Yykasateneh u np. Kpome Toro, umeetcs
BO3MOXHOCTb NOACOEOMHEHNST NapanfenibHOro BbIHOCHOMO MHAMKaTopa.

MoryT
npuemMHo

MogkntoyeHne cbpoca He OOIMKHO OCYLLECTBMAATHCA
HenocpeacTBEHHO K +24 B, B aToM cny4ae Bce COOOLIEHMS - gaxe
TpeBora - Oyaytr aBTOMaTudeckum  cbpackbiBalTcs,  Mpu

noaTBepxaeHun cooblueHns Ha lMKI1, To ectb coobueHus He 6yayT
dUKCUpoBaTbCA.
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Noaknioyenne TITANUS®k MKIM ¢ kHonkon c6poca

MopknioyeHne N
K MOXapHoW cTaHunm  PasbeMbl MOHTaxHOW nnatbl PazbeMbl MOHTaXHOM Nnatbl
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Puc. 5.11: Mpumep nodkrmoyerusi TITANUS® k I1KTT ¢ kHorkoll cbpoca
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MoHTax

5.6.2

MopkniouyeHune K MNKI ¢ nnaton copoca
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5.7 NMpumeHeHune TITANUS® B cucteme
noxapHon curHanusaumm AlgoRex®

CyuwecTtBytoT pasnuyHble €nocoobl ans NOAKNIYeHNs
GecnoTeHUManbHbIX KOHTAKTOB TPEBOrM W HEUCMPaBHOCTU ObIMOBOIrO
acnupaumoHHoro wusBewatens TITANUS® «k cucteme noxapHoi
curHanmsauum AlgoRex®:

¢ [lpumeHeHne 6ecnoTeHUManbHbIX KOHTAKTOB
e [lpumeHeHMe NuHelHbIX Moaynen TexHonorn AnalogPLUS®
o [IpumeHeHne NHTePaKTUBHbLIX NIMHENHbLIX MOAYMEN

5.7.1 TpumeHeHue GecnoTeHLUMarbHbIX KOHTAKTOB

TITANUS® MOXHO MOOKMIOYUTL Yepe3 creuuanbHylo NUMHENHY nnarty
(KOMMOHEHT OCHOBHOro ©0mnoka) CUCTEMbI MOXapHOW CUrHanu3aumm
AlgoRex®. Takum obpasom, KOHTAKTbl TPEBOTM U HEWUCNPaBHOCTU MOTyT
ObITb NOAKMOYeHbl B eaAnHbIn Wwnend. Ha Puc. 5.13 n3obpaxkeH MOHTax,
KOTOpbIi HEOOXOAMMO BbINOMHUTL CO CTOPOHbI TITANUS®,

Mpu ncnonb3oBaHum 5,6 B Z-anogos, obpatute ocoboe BHUMaHue
Ha NpaBWIbHYH MNONSIPHOCTb.

YKA3AHUE
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5.7.2 NpumeHenune TITANUS® ¢ nuHeHbIMKM MoaynsaAMM
AlgoRex®

Mpy NomMoLLM COOTBETCTBYHOLLMX NMMHENHBLIX Moaynei (AnalogPLUS® nnu
nHTEpPakTUBHbIX) TITANUS® MOXHO MOAKMYMTE K CUCTEME MOXapHOM
curHanusaumm AlgoRex®. YcTaHoBKa TpeOyHOLWMXCS NIMHENHbIX Moaynen
ocyLecTansietcs B kopnyce TITANUS®.

5.7.2.1 YcTaHoBKa nuHenHbIX moaynen AlgoRex® B kopnyc TITANUS®

TITANUS® noctaBnsietcs 6e3 NUHENHbIX Moaynei v cneumanbHbIX
MOHTaXHbIX nnat. [Ona nogknioyeHuss npubopa uMX Heobxogmmo
YyCTaHOBUTb crnegyloLmum obpasom:

Puc. 5.14: YcmaHoeka nuHeliHbix Modynel 8 TITANUS®

[na ycTaHOBKM NUHENHbLIX MoAYyNen BbINONHUTE cnefyowmne 0enCTBUS:

1. [pu nomoLm OTBEPTKM OCTOPOXKHO pa3broknpynte domkcaTopbl
KPbILLKW KOPMyca, PacrofioXeHHbIE B HUXKHEN YacTu. 3aTem,
O[HOBPEMEHHBIM HaXaTUeM Ha (OUKCaTOpPbl, aKKypaTHO
NOOHUMUTE KPbILLIKY.

5-22 fata: 1113
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YKA3AHUE

2. 3akpenuTte NUHENHbIA MOOYIb HA MOHTaXHYO MaHemnb Npu
NMOMOLLM KpenneHui, BXOAALLMX B KOMMNIEKT MOHTaXHOW Nnathbl.

3. YcTaHOBUTE MOHTaXHYHO NNaTty € NMHENHbIM MOoAdyneM B OQHO
MX YeTbIpex MecT, NpeayCMOTpPeHHbIX B kopryce TITANUS®.

4. [logknounte NMHENHbIN MOAYMb Kak NOKa3aHo Ha CXxeme
NOAKITIOYEHUs, NPeACTaBNEHHON Ha crieayloLlen cTpaHuLe.

5. TpucoeguHnte obpaTHO kabenb OT NnaThl AUCMEs K OCHOBHOM
nnaTte N ycTaHOBUTE KPbILLUKY KOpnyca Ha MecCTO.

6. 3akpenuTe KpbILLKY NPU NOMOLLY (PUKCATOPOB.

Momumo BbiLecka3aHHOro, cobnioganTe pykoBOACTBO MO YCTaHOBKE,
KOTOpPOE Npunaraercs K KaKgomy JIMHEMHOMY MOAYIIHO.

Hata: 11/13
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5.7.2.2 TITANUS® u texHonorus AnalogPLUS
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5.7.2.3 TITANUS® ¢ uHTepaKkTMBHOW TexHomormemn
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5.8 NMpumeHeHune TITANUS® u TexHonorum
SigmaSys

MprmeHeHne TexHorornm SigmasSys oT komnaHun Siemens B TITANUS®
TpebyeT ycTaHoBKM MHpopmaumoHHoro moayna SPF 5300 B kopnyc
AbIMOBOro acnnpaunoHHOro n3BeLlaTens.

YcTaHoBKa 3Toro MoAyna no3BondeT aapecHO nojydaTtb coobLeHunsa o
TpeBore n HeMcnpaBHOCTU Yepe3 NMNMHUN geTekunn.

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

Puc. 5.17: TITANUS® ¢ nmamod pacwupeHusi 0ns SigmaSys

TITANUS® noctaensietca 6e3 WHMOPMaUMOHHOrO Moayfsi U nnathl
pacwmpeHns. VHCTPYKUMO NO YCTaHOBKE 3TMX OMuMiA CM. B pasfene
5.8.1.
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5.8.1 YctaHoBKa nHdopmaymoHHoro moayna SPF 5300
OnA pacwmpeHus

Puc. 5.18: Yemaroeka uHghopmayuoHHo2o mooyns SPF 5300

YcTaHoBKa B

TITANUS® [ns ycrtaHoBkuM uHopmaumnoHHoro Mmoayns SPF 5300 B abiMoBoi
acnupaumoHHbin - nsBewartens TITANUS® Heob6xoaMMo BbINOMHWTL
crnegyroLme warm:

1. Tlpy nomoLLM OTBEPTKN OCTOPOXHO pa3dnokupynTte gukcaTopbl
KPbILLKM KOPMyca, PacrorfioXXeHHbIE B HUXKHEN YacTu. 3aTem,
O[HOBPEMEHHBIM HaXaTueM Ha (PUKCaTopbl, aKKypaTHO
noaHMmMmuTe KpbiwkKy. OTCcoeauHnTe kabenb nnatbl gucnnes ot
OCHOBHOW nnaThl. [Tocne 3aToro CHUMNUTE KPbILLKY.

2. OTBMHTUTE MOHTaXHYI0 LWKHY (A) OT KpenexHoro yronka (B),
BXO[SLLLEr0 B KOMMJEKT pacLUMPEHMS.

3. TIpMBMHTUTE 4EMOHTMPOBAHHYIO MOHTAXHYH LUMHY Ha
MOHTaXKHYH0 MAacTuHy. [Insg aToro ncnonb3ymnTe 2 BUHTa C
notanHomn ronoskon (C) M3x6, 2 3ybyaTbix wanbsl (D) n 2
LecTurpaHHbix raviku (E) M3 komnnekta paclumpeHus.

4. YCTaHOBUTE MOHTaXHYIO NMacTUHY C MOHTaXHOW LUMHOMN B OOHO
UX YeTbIpex MecT, NpedycMoTpeHHbIX B kopryce TITANUS®.

5. TloacoeaunHuTe nHopmaunoHHbIn moayne (H) B cooTBeTCTBUM
co cxemoli nogkntoderus kK TITANUS® (cm Puc. 5.18) n
YCTaHOBUTE €ro Ha MOHTAaXHYIO LLUMHY MOHTa)XHOW NaHesnwu.

6. [MpucoeanHuTe obpaTHO Kabenb OT NnaTbl ANUCNNes K OCHOBHOW
nnaTe 1 yCTaHOBUTE KPbILLUKY KOpnyca Ha MecCTO.

7. 3akpenute KpbILWKY Npu NoMoLLm hnKcaTopoB.

Hata: 11/13
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5.8.2

3neKTqueCKoe nogkrnr4yeHune

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 3HAYEHMS MONEPEYHOro ceyveHus xun kabensa u 3HavyeHus
nonepeyHoro ceyeHuss krnemm (cMm. pasgen 3 «TexHudeckue
XapakTepPUCTUKN» ).
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TITANUS® ¢ mogynem

MoakntoveHne TITANUS® n ungpopmaumoHHoro moaynst SPF 5300
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5.9 TITANUS® ¢ oTKno4YeHnemM BHeLUHUX
YCTPOUCTB

YcTaHoBka Moayns oTknodeHns nossonsetT TITANUS® BbiknovyaTthb
BHELUHME  YCTPOWCTBA, TaKMe KakK  BblYUCIIMTENbHAs  TEXHUKA,
pacnpegenuTenbHble LWKadbl, BEHTUNATOPbl WAW  BEHTUNSILWUOHHbLIE
LWKadbl Yepes 3aBUCUMOCTb OT ABYX AETEKTOPHbIX MOAYNEN.

5.9.1 YctaHOBKa MOAynA OTKIHOYEeHUNA

Puc. 5.20: Ycmaroska moOlyrisi omkioyeHusi 8 TITANUS®

1. Tlpy nomowm OTBEPTKM OCTOPOXHO pas3dnokupyhTe dukcatopsbl
KPBILLKM KOpryca, PacrnofloKEHHbIE B HWKHEW 4acTu. 3atem,
OOHOBPEMEHHBIM  HaxXaTuem Ha  duKcaTopbl, aKKypaTHO
nogHumuTe Kpbiwky. OTcoeauHuTe kabenb nnatbl gucnnes ot
OCHOBHOW nnarhbl. [ocne 3Toro CHUMUTE KPBbILLKY.

2. YcTaHoBUTE MOAYMb OTKIIOYEHUNA B NpeAHa3HavyeHHoe Ans aToro
mecTo B kopryce TITANUS®.

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

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

5. TpucoeguHute obpaTtHo kabenb OT NnaTbl gUcCnnesl K OCHOBHOM
nnate X5. MNogknounTte nnaty gucnnes Moaynsa OTKIYEHUs Ha
Knemmy X1 K MOAYIO OTKIMIOYEHUS.

6. 3akpenuTe KpbILLKY NPU NOMOLLM UKCATOPOB.
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5.9.2 MoaknoyeHne Moaynsa OTKNHOYEeHUs
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Puc. 5.21: NoOknroyeHue MoOyris OMKIoYeHUsI
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5.9.2.1 AkKTuBauusa OTKNOYEHUs

KoHTponnpyemoe oOTkno4eHMe MOXeT ObiTb, Kak B aBTOMaTU4eCKOM
pexume, Tak W 4Yepe3 BHELWHWA BXOA, KOTOPbIM HacTpamBaeTcs
nepeknoyarenem S1 moayne OTKIIOYEHHS.

AKTUBaUMA OTKITIOYEHUS Mepekntoyatenb S1
ABTOMATUYECKM on
BHelwHee ynpaBneHune (ctaHgapTHO) off

Hata: 11/13
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5.10 CeTeBas nnaTta ana TITANUS®

Heckonbko TITANUS® B kauecTBe onuum MoryT GblTb COEAVMHEHDI B CETb.
Takasi ceTeBasi TONONOrNsi NPeAOCTaBMSAET NOb30BaTENO BO3MOXHOCTb
KOHTPONMPOBaTh COCTOsIHME BCeX noakmntodeHHbiX TITANUS®. Mpu aTom,
K NpUMepy, AMHAMMUKA YPOBHS AblMa, 3Ha4YeHWA BO3A4YLUHOIO MNOTOKA, a
TakKkKe COCTOSIHME TPEBOMM M HEUCNPABHOCTEN NepeaarTcs Yepes 0oLyt
LUMHY AaHHbIX.

Ons skcnnyatauum TITANUS® B cet TpebytoTcsi cneumnanbHoe
nporpaMmHoe obecrnedeHne 1 ceTeBasi nnaTa, KOTopble He BXOOAT B
komnnekt noctaskn TITANUS®.

5.10.1 YcTaHoBKa ceTteBom nnatbl TITANUS®

Puc. 5.22: YcmaHoska cemesoti nnamsi TITANUS®

[Ona yctaHOBKM ceTeBOM nNnaTbl OTKPOWTE AbIMOBOW acnupaLMOHHbIN

napellarternb, An4d 3Toro H906XO,EI.I/IMO BbINOJTHUTb criegyrLwne NyHKTbl:

1.

BbinonHsinTe cnepyolume paboTbl, TONbLKO Korga oT npubopa
OTKMIOYEHO HanpspkeHne. MNpy MOMOLLUM OTBEPTKM OCTOPOXKHO
pa3brokMpyinTe huKkcaTopbl KPbILLKU KOpryca, pacnonoXeHHble B
HWKHEN vacTu. 3aTeM, OOHOBPEMEHHbIM HaaTthuem Ha
dovkcaTopbl, aKkKypaTHO MoAHUMUTE Kpbiliky. OTcoeauHuTe
kabenb nnatbl AUChnes OT OCHOBHOW nnatbl. [Mocne aToro
CHUMMTE KPbILLKY.

CoeauHute  10-nontocHbIN coeauMHUTENbHbLIA Kabernb ceTeBow
nnatbl X5 co wrekepom X11 ocHoBHoi nnatsl TITANUS®,

Moakntounte ceteBor kabenb B pazbeM RJ-45.
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3. CMOHTWpyiTe ceTeByto MnaTy B NPeAyCMOTPEHHYIO ANs 3TOro
noauumio B koprnyce TITANUS®.

4. CoeauHWUTEe UHOUKATOPHYIO MaTy C OCHOBHOW MnaTo.

3akponTe KpbILWKY Kopnyca.

5.10.2 Noakno4yeHne ceTeBOU NNaThbl

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

Ona oskcnnyataumm TITANUS® B cetn Tpebyetca noapoGHas
WHOPMaLMSA O CeTU AaHHbIX U NporpaMmMHom obecneveHunn ansa MK.

YKA3AHUE

ceTeBas nnata
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[cooe|x|coce|s([cooe]

o 4 ¢

+24B >
0B >

Puc. 5.23: lNodkntoyeHue cemesoll rnnamsl
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MoHTax

5.11YcTaHOBKa BTOpPOro Moaynsa geTtekuuu

Puc. 5.24: Ycmaroska emopozo Modyns demekyuu

o

MpoBogute cnegywowmne paboTbl TOMBLKO MNPU  OTKIIKOYEHHOM
HanpsKeHnn.

Mpy NnomoLLM OTBEPTKU OCTOPOXKHO pa3briokMpynTe goukcaTopbl
KPbILLKW KOPMyCa, PacnofioXeHHble B HWKHEW vacTu. 3artem,
OOHOBPEMEHHbLIM  HaxaTMem Ha UKCaTopbl, aKKypaTHO
nogHMmuTe Kpbliwky. OTcoeauHuTe kabenb nnaTel gucnnest ot
OCHOBHOW nnaThl. [Tocne 3aToro CHUMNUTE KPbILLKY.

OCTOpOXHO yganuTe 3arnywky BeHTUnsTopa W3 BTOPOro
acnupauMoHHOro KaHana (camoknelLwiasica nnacraccosas
3arnywka). lNMpu Heo6X0AMMOCTU NCMONb3YATE OTBEPTKY.
OcTopoxHO BblbGenTe U3 Kopryca 3arnywky AN NOAKMYeHUs
BTOpPOM cuctembl TpyO (gaHHoe mecTo obosHayeHo “II) npwm
NMOMOLLN OTBEPTKMW.

Pasoxmute oba 3axumMa M yCTaHOBMTE HOBbIN OETEKTOPHLIN
MOAyMb Tak, YTOObl 3aXMMbl MOMNanuM B KaHaBKW OETEKTOPHOro
moayns. [Npu 9ToM JormkeH pasgaTbes Wwenyok. 3aTtem 3axunmbl
HeoOX0AMMO CxXaTb.

BeictaBuTe nepemblyky BR1 Ha ocHoBHoM nnaTe. (cM. Puc. 5.25)
Mopkniounte mModynb  AeTekuum C  MOMOLLBH  MIIOCKOro
NeHTOYHOro kabens k ocHoBHol nnate. Knemma: X2 HEAD 2 (cwm.
Puc. 5.25)
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Cneagunte 3a npaBuUIibHbIM MNOJIOXKEHUEM KIlo4a, nepen TeM Kak
NOAKMNKYNTL LWITEKep MNiOoCKOro JieHTOYHOro kabenss K OCHOBHOWN

YKA3AHUE nnare.

8. lMpucoeanHute obpaTtHo kabenb OT NnaTbl AMCANEss K OCHOBHOM
nnate. Knemma: X5 DISPLAY.

9. lNepen wvHMuManu3aunen HeobxogMMo o06paTHO MOAKIIHYNTL
paboyee HanpspkeHve. [Ons uwHWUManu3aumn cuctembl Tpyo
aKTuBMpymTe MHUUManmnaauuto notoka «Flow-Init» Ha
OETEKTOPHOM Moayrne.

10. 3akpenuTe KpbILLKY KOpnyca.

Mpu nepexone Ha ABa OETEKTOPHbBIX MOAYISt HEOOXOAMMO 3aMEHUTb
NnepeaHIo HaKIMenky.
YKA3AHUE

IEAD 1 DIAG X3 X4 HEAD2 X5 _DISPLAY

0000 00 0 000000 00000
0000 e0 0 '@ 0 0000 ® 0000

HE] 88

Go o0 0000mood "

o

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

5.12.1 NogknioyeHne BbIHOCHOro uHamkatopa Kk TITANUS®

Pasbem X11,
24B

Pasbem X12,
BbIHOCHOW

MHONKaATOP

nnaTbl

Puc. 5.26: ModkroyeHue 8bIHOCHO20 uHOukamopa K TITANUS®
Y106bI NOAKIMKO4YNTb BbIHOCHOW MHOWKATOopP, BbINONMHUTE criegytouine
aencteusa (cMm. Puc. 5.26):

1. BbinonHsawTe cnegywowue paboTbl, TONMbKO Korda OT npubopa
OTKNIOYEHO HanpskeHune. [MpyM NoMoOLM OTBEPTKM OCTOPOXKHO
pasbnoknpynte omkcaTopbl KPbILLKX KOpNyca, pacnosfioXXeHHbIe B
HWKHENn JacTu. 3aTeM, OOHOBPEMEHHbIM HaxaTuem Ha
dukcaTopbl, akkypaTHO nogHMMUTE KpblwKy. OTcoeanHuTe
kabenb nnaTtel Agucnness OoT OCHoBHOM nnatbl. [locne 3aToro
CHUMWTE KPbILLIKY.

2. 3aBeauTe kabenb Yepes kabenbHbll BBog TITANUS®.

OCTOpPOXXHO NOAKIHYMTE BLIHOCHOW MHAMKATOP COMNacHO CXeMe.

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

5. 3akponTe KpbILWKY Kopryca.

w
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5.12.2 BbIHOCHOM 610K MHAMUKALMWU HAaCTEHHOro UCMONTHEeHUA

HacTeHHOe KpenneHue

MoHTaXHble cpeacTBa

PacnonoxeHue oTBepcTUi

5-38

YcTaHOBKa nepegHen HaKnenkn

KabenbHbli BBOA

\Bbmocmm 6nok

MHAWKALUWN HAaCTEHHOTo
MOHTaxa(onuus)

MepenHaa Haknenka
MHaukaTop ypoBHS

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

KpbiLky 6510ka BBIHOCHON MHAMKALMM MOXHO NoBepHyTb Ha 180°, T.e.
KabernbHbIV BBOA MOXET HaxoauTbCs CBEPXY U CHM3Y (cMm. Puc. 5.7).

Brnok BLIHOCHOM MHAMKALMKN B KOPNyce NPUBUHYMBAETCS HKHEN CTEHKON
Kopryca npsiMo K CTeHe.

BblHOCHOM MHAUKaTOP BUWHTbI C UMNMHAPMYECKON UK
MNSIOCKOW rofIOBKOM

— OunameTp pe3bbbl: Makc. 4 MM

— [mameTp ronoBku: oT 5 o 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 uHaukKauum ansa KpenneHus B 19” pamy

—

&

3arnywika

= @

BbiHocHOM 6ok
NHAMKUMK ONns
kpennexus B 19“

pamy
&

5
Z]
7
Z
7
z
2
g
g
g
2

Kpenex Ha 3aLienkax e

Puc. 5.29: BeiHocHou b0k uHOuKayuu u 3aznywka 015 19” pambi

1. [Onsa Toro 4toObl NOAroTOBUTL G6ITOK BLIHOCHOW MHAMKALUK U
3arnyLUKy K MOHTaXy BBEAMTE BXoOsLLME B KOMMIEKT
ObICTpoAeNCTBYOLME 3aLLENKN B MPSMOYTrOfbHbIE OTBEPCTUS
nepeaHen naHenu.

2. BcraBbTe 6bICTPOAENCTBYIOLME 3aALLENKM B KapKac U 3aTem
3achmKcupymTe ux NyTemMm noBopoTa Ha YeTBEPTb B MOAYIIbHOM
onoke.

3. BbinonHuTe anekTtpuveckoe nogcoeanHeHne B COOTBETCTBUM C
Puc. 5.30.
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5.12.4 JneKTtpuyeckoe NogKnoyYeHne

BbIHOCHOW MHAMKATOP

540

MopcoeanHnTe OMNOKM MHOMKALMW — KOPMNYCHOE MWCMOMHEHUEe unu
ncnonHeHne onsa pambl 19— yepes kKNeEMMHWK X6 Ha OCHOBHOM NnaTe B
TITANUS®. Mopgaya nutaHusa ocyulectenseTcsa yYepe3 TITANUS® nu6o
npu BOMbLUMX PACCTOSAHUAX OTAENbHbIM GrOKOM NUTaHua. PaccuuTanTte
npoeoga, kak ans TITANUS®, B cooteBetctBuM c pasgenom 4.8
«AneKTponuTaHmey.

YuutbiBaiiTe npu 3TOM AOMYCTUMble 3HAYEHWsI MOMEPEYHOro CEeYeHwUs
Kabens u 3Ha4YeHUs NonepeyYHOro CeYEHUs Xun B knemmax (cMm. pasgen 3
«TeXHUYEeCKME XapaKTePUCTUKNY ).

MopxntounTe BbIHOCHOM BIOK MHAMKAUUK B COCTOSIHUM ©e3
HanpsikeHus k TITANUS® cneaytowmm obpasom:

BbIiHOCHOM 610K 1 BbiHOCHO 6ok 2
Pasbem X3 Pasbem X3
OnekTponutaHne ot
TITANUS®
BHELLHero mgggwmxa c o + U
e e - U
o o -u
X11 0o o -.
28 * o e 9 ' [aHHble
ANnA 6noka . (2] o e B
e 0 J o e ' DaHHble
Ha 6nok _ (2) o e ~
X12 o e —L-3azemnenue
MoHTaxHas nnaTta @ @
TITANUS®

Puc.5.30: ModkmoyeHue 6roka uHdukayuu k TITANUS®
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5.13XypHan cobbiTuin

Mpy nomowm AnarHOCTMYEecKoro nporpammHoro obecneyeHunss DIAG 3
MOXHO MPOBECTM TeCcTUpoBaHue npubopa. K Tekylmm gaHHbIM 4aT4YMKOB
BO3YyLUHOIO NOTOKa MOXHO BblIOpaTh pasfnuyHble 3HA4YeHWs cTaTyca, YTo
3HAYUTENbHO  YNpoLWaeT  BbISIBMIEHNWE  U3MEHMBLUMXCA  YCIOBUI
3KCnnyaTaumm B criyvae CepBUCHbIX paboT. 3HavyeHnst BO3OYLLIHOMO MOTOKA
W YPOBHSA AblMa MOXHO BbiOpaTb NPy NOMOLLM HOYTOyKa NPSIMO Ha MecTe.
Bbibop [aHHbIX OCyLLeCTBRSETCS MOCre MOAKMYEHUS MPOrpaMMHOro
obecneyveHuns yepes USB-nopT NK. bonee noapobHyo nHgpopmaumio Bol
CMOXeTe HaWTM B AOKyMEHTax Mo AMarHoCTUYECKOMY MpOrpaMMHOMY
obecneyeHnto. Cm. Takke pasgen 7.5.2 «lMpoBegeHne pyHKLMOHANBHOIO
UCMbITaHUSA» nocpeacTBOM ANarHoCTU4YecKoro nporpamMmHoro
obecneyeHus.

TITANUS moHTaxHas
nnaTta

GR X2/Diag.

DIAG 3/a

USB -
nHTEpdeicHbIN kabenb

Ka6enb ana nnatbl
ANarHoCTUKK

Puc. 5.31: lNodknroueHue K yepes kabesnb OuaeHOCMu4yecko20 uHmepgelca
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TITANUS PRO-SENS® /net MoHTax cuctemnl Tpyb

6 MoHTaX cuctembl TpyO

TpyObl M akceccyapbl, Mcnonb3yeMble B TpYOHOW cucTteme, Bcerga
OOIDKHbI oTBeuvaTb TpeboBaHusm knacca 1131 B coortBetcTBMM C¢ EN
61386-1, 2004. Knacc 1131 npegbsiensiet criegyowme TpeboBaHus:

XapakTepucTukm 3HayeHus

ConpoTuBneHne cxartuio 125 H

ConpoTusneHue ygapy 0,5 kr, BbicoTa nageHusa 100 mm
TemnepatypHbit guanasoH | OT-15 °C go +60 °C

B GonbluMHCTBE cny4daeB UCMNOJ1b3YHOTCA pr6b| Takoro tuna:

HapyxHbii gnameTtp BHyTpeHHWI gnameTp

ABC MnBex

Tpyb6a 25 MM 214 MM | 21,2 Mm

Ona cuctem C  ONUHHBIMU  NIMHUMAMW  OOMXKHbl  UCMONb30BaTLCH
cnegyowue Tunel Tpyd (cm. Takke rmasy 4.3.3 «[lpoekTtupoBaHue ¢
ANVHHBIMW BO3Ayx03abopHbiMM Tpybonposogammny):

HapyxHbii anameTp BHyTpeHHUI anameTp
ABC MnBX
Tpyba 32 Mm 28 MM 28,4 Mmm
Tpyb6a 40 MM 35 MM 36,2 MM

[Mpn MoHTaxe cuctembl TpyO obpaTtute BHMMaHue Ha AOoNyCTUMbIE
3HayYeHUs1 TemnepaTtypbl, YyKkasaHHble B rnaBe «TexHuyeckue
OaHHbley, crnieaytollen 3a nason 3.3 «Cuctema TpybonpoBoga.

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

1. Pesatb Tpybbl HYXHO Tpybope3om nnu nunow no metanny. Nocne
3TOro HeobxoAMMO ouuwaTb MecTa cpe3a OT 3ayCeHUeB W
CTPYXeK.

2. Mecta cknevBaHus nepen cknemBaHuem TpebyeTca 3a4MCTUTb
COOTBETCTBYIOLLUNM YUCTALLMM CPEACTBOM N 00e3XMPUTL. 3aTem
HeobXxooMMO  repMeTMYHO  CKNeutb  TPyOhl, ncrnonb3ys
HeoOXxoaMMble akceccyapbl.

Tpy6a 6e3 Tpy6a NBX Yucrawee Knen Tpybope3
ranoreHa cpeacTBO

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

Knen wn unctawme cpenctsa cogepaT pacTBOPUTENW U MErko
BOCMMaMeHsiloTca.  BaxHO  O3HakOMUTBCA  C  UHCTPYKUUEW
npon3soguTens No Mmepam 6e3onacHOCTV Nepes Havyanom paboTsol.

BHUMAHME

3. Csegute A0 MWHUMYMa ANuUHY Tpyb M MOBOPOTHI. YIMbl UMEIOT
Yype3Bbl4alHO BLICOKOE COMNPOTMBIIEHME [MOTOKY BO34yXa.
[MoaTomMy MpUMeEHsiInTe UX TOMbKO TaMm, r4e WX WCMNONb30BaHWe
Hen3BexHO 13-3a KOHCTPYKTMBHBLIX 0OCOBeHHOoCTen. B aTom criyyae
oWy AnuHy Tpybbl criegyeT YMeHbLWTb MPOnopLMOHanbHO
KONMNYeCTBY MCMOMb3yeMblX MOBOPOTOBY.

MpeanoytuTenbHee NPUMEHSITb MOBOPOTHI, @ He Yyrnbl. Cnuwkom

fbonblioe  uYMcnO  YrMOB  MOXEeT  MoBreyb 3a  cobown

dopMUpOBaHNE CUrHamna HapyLleHUs NpoToka Bo3ayxa B YyCTPONCTBE
YKA3AHUE TITANUS®, a Takke HeraTMBHO NOBNUATbL HA BPpEMS AETEKLMN.

4. Tpybbl HEO6XOOUMO MPOYHO KPEMUTB, OHW HE AOMMKHbI MPOBUCATb
unn cmewatbed. Henb3a  McCNonb3oBaTb  KPOHLITEMHLI €
pe3nMHOBbLIMKU BCTaBkaMu. PaccTtosiHue Mexay KpOoHLITenHaMu He
pormkHO npeBblwaTte 80 cm. [Npu Gomnbwmx TemnepaTypHbIX
nepenagax pacctosHue mexagy HUMM HeobxoaMmo cokpallatb 40
30 cm.

He ncnonb3yiite KPOHLWTENHbI C PE3MHOBLIMWU BCTaBKaMu, TaK Kak C
HYMK HEBO3MOXHA TeMnepaTtypHas gedopMauns no AnuHe u Tpybda
YKASAHME MOXET 13rnmbaTbCs 1M gaxe NOBpeanUTHLCS.

5. 3akpbiBanTe OTKPbITblE KOHLbI TPYD 3arnyLikon

17 B kauecTBe OpMeHTMPa - MOBOPOT COOTBETCTBYET NPSIMOMY ydacTKy Tpy6el B 0,3 M.

Yron cooTBETCTBYET NPSIMOMY y4acTKy Tpyobl B 1,5 M.
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Mocne npoknagku cucteMbl TPy HEOBXOAMMO NPOBEPUTH UX:
- Ha repMeTUYHOCTb (Hanpumep, OTCYTCTBME MOBPEXAEHUN)

- Ha NPaBUIIbHOCTb COEANHEHUI

YKA3AHUE - Ha COOTBETCTBME BO3yX03ab0pHbIX OTBEPCTUI MPOEKTY.
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MoHTax cuctembl Tpyo

TITANUS PRO-SENS® /net

6.1 W3meHeHue ANUHLI B cucteme Tpyo

XomyTbl gnsa Tpy6

Mpn un3MeHeHMM TemnepaTtypbl OKpyXawlero BO3gyxa npouxoant
U3MEeHeHne [AnuHbl TpyO (yBenuyeHme unum ymeHblueHue). Poct
TemnepaTypbl NPUBOAUT K YBENNYEHMEIO ONUHBLI TPYObI, a ee CHMKeHne —
K ymeHbLleHnto. OcobeHHO HeobXxoaMMO y4uTbiBaTb M3MEHEHWE ASUHbI
Tpybbl, ecrnn Temnepatypa B MOMEHT MOHTaxa CWIMbHO OTnnyaeTcs oT
cpegHen TemnepaTypbl aKkcnnyaTaumu.

N3meHeHWe AnvHbI paccunTeiBaeTCs Mo creaytowen dopmyne:

AL =L xAT x6

AL = usameHeHue OnuHbI 8 MM
L = pacyémHas 0nuHa 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 ansa Tpybbl u3 ABC c
anvuHon 10 m, gaeTt uameHeHue anvHbl B 10,1 mm.

CraHpapTHO Ans MoHTaxa cuctembl Tpyb (J 25 mm) npumeHsoTcs
nnactmaccosble xomyTbl TMNa NG 23. OHM nNpenaTCcTBYIOT NPOAOMLHOM
aedopmaumm Tpyd, noaTomy Ans NoMeLleHnn ¢ bonbwrMmn nepenagamm
TemnepaTyp HeobxoAMMO ucnomnb3osaTb XomMyTbl Tuna CLIP-PA (cm. puc.
6.1).

Os151 8bICOKOCMESIIaXHbIX
ckrnados u memnepamyp 00

rpu rnpooosibHbIx 0eghopmayusix

cmaxdapmHbIi mpy6bi u memnepamypax 00
-40°C -40°C

N/ )‘
S/ / N /

NnacTUKOBbIN XOMYT NNacTUKOBbIA XOMYT cTanbHoW XOMyT AfNA

ans 25 mm Tpy6bl Tun CLIP-PA Tpy6bl 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

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

Puc. 6.1 Xomymai dnsi mpy6
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MoHTax cuctemnl Tpyb

Mnactmaccosbin xomyT TMna CLIP —PA nmeeT aBe TOYKM KpenneHus:

1. MonoxeHue 1 (nepBbIA hukcaTop):
OoxBaTbIBaeT Tpyby Tak, 4TO BO3MOXHa Aedopmauua no gnvHe (B
OaHHOM crnyyae OonycKaeTCsl MCMOoNb30BaHUE NPU HU3KMX

TemnepaTypax)

2. TMonoxeHue 2 (BTOpOW hukcaTtop):
3akpennseT Tpyby n 6onee He no3sonsieT 4eopMUpPOBaTLCH MO

anviHe.

XomyTbl ansa Tpy6 @ 25 mm

MapkupoBka

CTaH4apTHbIe XOMYTbl

nnacTukoBbl xomyT Tin NG 23 (D 25 mm)

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

nnacTukoBbI xomyT Tin CLIP PA (9 25 -
28 mMm)

XOMYTbl TPY6 AN HU3KOTEMMNEepPaTypPHbIX
30H 1 BbICOKOCTENNaXHbIX CKagoB

ctanbHon xomyT Tn SNAP CLIP SC (ans
npodunei 1-4 mm)

ctanbHon xomyT Tn SNAP CLIP SC (ans
npodunei 4-7 mm)

ctanbHon xomyT Tn SNAP CLIP SC (ans
npodunen 8-12 mm)
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6.2

Bosgyxo3aGopHble

oTBepCcTUA

MaTeHTOBaHHbIe BO3AYyX03abOpHbLIe

LieT:

npo3payHbIf OukeupyrowLas
KanubposoyHas  LiserT: neHTa onsa
nneHka APKO-KpaCHbIN KanmbpoBOYHOMN

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

; T

7.0

0L I 0L I

BosgyxosabopHoe oTBepcTMe BosgyxosabopHoe oTBepcTMe

6.2. MNMpumep 8030yxo3abopHo20 omeepcmusi ¢ KarnubpogoyHoU nieHKou

BbiGeprTe MeCTo 1 pacnosioXeHne Bo3ayxo3abopHOro oTBeEpPCTHs
(MecTo cBepreHus) cornacHo NpoekTa U pekoMeHaaumn no
NPOEKTUPOBAHMUIO.

OTBepcTusA HenocpeacTBEHHO B Tpy6e

YKA3AHUE

1.

MpoceepnuTe Bo3ayxo3abopHoe oTBepcTue ceepriom 10 MM nop
NpsIMbIM YrIIoM K TpybGe.
TLwaTenbHo o4UCTUTE TPYBY OT 3aYCEHLIEB U OT CTPYXKEK.

Ounctute MecTo cBeprieHus (Mo Bcemy NepumeTpy) OT Xupa U Mbinu,
Hanpumep, YUCTALLMM CPeacTBOM «Tangity.

MoabepwTte KanMBPOBOYHYIO NNEHKY C AMaMETPOM,
COOTBETCTBYIOLLUM MPOEKTY.

Haknewite nneHky Ha oTBepcTune (CM. puc. 6.3 «1»).
3akpenuTte NreHKy KNemkomn NeHTon (CM. puc. 6.3 «2»).

OTBepcTns B KannMbpoBOYHOW MIIEHKE N B KITENKOW JNIEHTE AOSMKHbI
Haxo4WTbCHA TOYHO MOBEPX BO34yx03abopHOro oTBepctus B Tpybe,
OVaMeTp OTBEPCTUS B KanMOpOBOYHOWN MIEHKE M3MEHSATb HENb3S.
He kacantecb NOBEPXHOCTU CKNEMBaHWSA BO M3bexaHue nonagaHus
Ha Hee rpsasu u xupa.
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o,&.

Omeepcmue duamempom 10 Mm

AcnupaunoHHas Tpyba
_— pau| py!

o Hakneutb kannbpoBoYHyIO
nneHky (3aecb & 7 Mm)

Kanu6posouHas nneHka

7.0 7.0/
' o ¢ -

HakneuTtb noBepx NreHKu

9 Ha TpyOy dukcupytoLlyo
NeHTy

dukeupyrolasn neHTa
0N KanubpoBoYHO

/ NreHKn

MNonocka:
ApKO-KpacHas
/ RAL 3000

npospayHas

Puc. 6.3 HakneusaHue kanubpo8oyHoU MieHKU
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6-8

6.3

OnyckK Ha (hanbLWNOTONOK

TpOI7IHI/IK\
T\ Onyck Ha anbLUINOTONoK

Mepexoanuk (4acTb komnnekTa)

TMbkui WwnaHr

MaHenb
anbLunoTonka

Onyck Ha hanbLnoTonok

KannbposoyHas nnexka (4acTb komnnexTa)

@

Puc. 6.4 MoHmax ornycka Ha ¢harnbWwnomonok

1.

2.

Mepen cknemBaHMEM O4YMCTUTE OT 3arpsA3HEHWA U 06e3xMpbTe
MOBEPXHOCTM CKINENBAHUSA YUCTALLMM CPECTBOM.

MpuknenTe LWNAHrOBOE COEOVMHEHWE C  COOTBETCTBYHOLLUM
TPOMHMKOM K BO34yx03abopHou Tpybe npv nomowu Kresiiero
cpefcTsa, Hanpumep, «Tangit».

[ns kaxgoro onycka npoceepnuTe otBepctue G 13 Mm B naHemnm
danbLunoTosnka.

CMOHTMpPYNTE NEepexofgHuK B MaHenu anblinoToska, OTBUHTUB
raviky U MPOCYHYB LUMaHr Yepes OTBEPCTUE, 3aBUHTUTE U 3aTAHUTE
raviky noBepx naHenw.

Onpepenvte HeobGXoAMMYK ANVHY BO34yX03abOPHOro LunaHra u
obpexbTe ero. BcraBbTe KOHew LinaHra B rHe3go nNepexogHuka B
naHenu danbwnoTonka, a C APYyronl CTOPOHbl B TPOMHUK
BO3ayx03abopHoW TpyObl. [Ns 3TOro pasorpenTe LUMaHr ropsvymm
BO31yXOM 13 heHa.

Haknewte KanMbpoBOYHYD TMNEHKY C OTBEPCTUEM  HYKHOMO
OnameTpa (CornmacHoO MNpOEKTy) Ha MNepexogHUuK B MNaHenu
danbLunoToska.
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MoHTax cuctemnl Tpyb

YKA3AHUE

KannbpoBoYHble MMeHKM BO34yX03ab0pHbLIX OTBEPCTUI MMEKTCA OBYX
BnooB. B 3aBucumocTn OT uBeTa anblINOTOMKa, Ha KOTOPbIN
AenaeTca onyck, npumeHsaeTtca nneHka tuna AWF-x (umucto 6enbin
useT, RAL 9010) mnu tun AF-x (6ymaxHo-6enbin, RAL9018). INneHku
OpYrvX LUBETOB AOCTYMHbI MO 3anpocy.

OTtBepcTUs B KanmbpoBOYHOWM MIIEHKE N B KIEWMKOW NEHTEe AOKHbI
HaxoAWTbCS TOYHO MOBEPX BO34yx03abOpHOro oTBepcTUs B Tpybe,
ONaMeTp OTBEPCTUS B KariMbpoOBOYHOWN MIIEHKE U3MEHSITb HENb3S.
He kacantecb NOBEPXHOCTW CKNENBaHNSA BO M3bexaHue nonagaHus
Ha Hee rpssn 1 Xxupa.
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6.4

6.4.1

YKA3AHUE

6.4.2

KOHTpOsb NOMeLwWeHUn ¢ CUNbHbLIMU
NoToKkamMu Bo3ayxa (BeHTUnAuums,
KOHOAULMOHMPOBaHME)

KOHTpONb NPUTOYHOrO U BbITSXKHOIO NOTOKOB
Bo3gyxa

[nga ycnewHoro pacno3HaBaHus ObiMa B CUIbHOM MOTOKE BO34yXxa
(BEHTMRALMW, KOHOULMOHMPOBAHMS) BO34yX03abopHLIE OTBEPCTUS
HeODOXOAMMO BbICTaBMATb HABCTpeYy MOTOKy. [Mo3vuuoHMpoBaHue
OTBEPCTUI yKasaHo Ha puc. 6.5.

AcnupauvonHas Tpy6a
C BO3/1yX03a6OPHbLIMM OTBEPCTUAMM

CKOpOCTb NOTOKa
BbITSXKM < 0,5 M/c

MoTok Bo3ayxa
MoTok Bo3ayxa

CKOpOCTb noToka
BbITSXKM > 0,5 m/c

Puc. 6.5 lNosuyuoHuposaHue 8030yx03abopHbix omeepcmuli 8 3agUcUMocmu om
cKkopocmu rnomoka eo3dyxa

KoHTponb ¢ ucnonb3oBaHnem 6annaca

MopknioyeHne nuHMM BoO3BpaTa Bo3gyxa cM. B [naese 6.6 «OtBog
oBpaTHoro Bosayxa.

Bosgyxosoa ApanTep Ans Bo3gyxosoaa

/ f TITANUS® ﬂ

Bo3aayxo3abop u 12b
— .

BosBpart Bo3ayxa

Emm e e e s

LLinpuHa Bo3gyxoBoaa b

Puc. 6.6 YcmaHoska nuHuu eo3epama 8o3d0yxa (balinac) Ha
npumMepe 8eHMUIISIUUOHHO20 KaHana

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

6.5.1 MoHTax cdounbTpa TUNa LF-AD-x

90

o\ [CT—T1
110

Puc. 6.7. PaccTosiHusi mexay oTBepCTUSIMU B OCHOBaHWUW KOpnyca BO3A4YLIHOIro unbTpa

BosaywHbin ¢ounbTp LF-AD-X
1. [ns MoHTaxa punbTpa B TPYOHYHO CUCTEMY UCMONb3ynTe
coeguHeHunsa PG29, pacnonoxeHHble Ha punbTpe.
2. YKasaHHble coeVHEHNSA MOHTMPYIOTCA aHarnormyHo TeECTOBOMY
aganTtepy.

3. YuuTbiBalTe Npu MOHTaxe UnbTpa HanpaBreHne NpoToka, KOTopoe
yKasaHo Ha Tabnuyke B HUXKHEN YacTu Kopryca.

4. Kopnyc gounbTpa KpenuTcsi HenocpeacTBEHHO Ha CTEHY.

KpenexHble MaTepuanbil BoaaywHeIi ounbTp

BUHTbI C LUNNHAPUYECKON Nnn
NMIAOCKOW LUMSANKON

- AnameTp pe3bbbl Max. 4 MM

- OMaMeTp rofioBku: 5-7 mm
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6.5.2 MoHTax cneuymanbHoro dunbTpa TMN SF-400/650

xomym
mun NG 23

CneyuanbHbit ¢ounbmp 0nss ADx
u TITANUS® mun SF-650 "\
mun SF-400

Xxomym
mun NG 23

o Pe3bbosbie
nepexodHuku NMBX

Puc. 6.8 MoHmax crieyuarnbHo20 guribmpa

CneumnanbHbii hunbTp TMR SF-X

KpenexHbin maTepuan

1. Ons MoHTa)a/oemoHTaxa crneuuanbHoro gpunbTpa Heobxoanmo
MCNOMb30BaTh NepexodHble NNacTUKoBble pe3bBoBble COeANHEHMS,
pacnonoxeHHble ¢ 06oKX CTOPOH UNbLTPA.

2. B ykasaHHble pe3bboBble coegnMHeHNs He06X0OMMO BKNENTb
KOpOTKMe OTpeskn Tpyobl.

3. Mpu moHTaxe obpaluaniTe BHUMaHWE Ha HamnpaBneHe NoToka
BO3[4yXa, yKasaHHOe Ha kopnyce dunsTpa.

4. C NOMOLLbIO YrroBbIX NepexoaHUKOB 45° N 3aXXMMHbIX XOMYTOB
unbTp BCTpanBaeTcsi B TPYOHYIO cCUCTEMY.

CneumanbHbIn GUNBLTP duTuHrn Tpy6 13 NMBX unu ABC

- 45° yrnoBble NepexoaHUKM

Hata: 11/13




TITANUS PRO-SENS® Inet

MoHTax cuctemnl Tpyb

6.6 OTBOA OOpaTHOro Bo3ayxa

dT1anbl paboTt

YKA3AHUE

Bosspat o6paTtHoro
BO3ayxa

TITANUS®

Puc. 6.9 Monmax mpy6si 05151 omeoda obpamHo20 8030yxa

1. YpanuTe BbllITaMMNOBaHHYIO 3arfyLUKy OTBEPCTMS Ha 3aLUUTHOWN
pelueTke obpaTHoro Belbpoca Bo3ayxa (Hanpumep, NocpeacTBOM
BOOKOBBIX Kycadek)

2.

B obpa3zoBaBLLeecs 0TBepCTME BCTaBbTe TPYOY CUCTEMbI OTBOAA
obpaTtHoro Bo3gyxa n 3adUKCMpynTe ee CyLLEeCTBYHOLLEN
pe3vHoBoW npoknaakon B koprnyce TITANUS®,

Mpn Gonblwmnx konebaHuAXx TemnepaTypbl OKpYXaloLlero Bo3gyxa
TpyOy cucTembl oTBoAa OOpaTHOro BO3dyxa HEOobXoAMMO MPOYHO

3aKpenuUTb HENOCPEeOCTBEHHO Y Npubopa Ans Toro, 4Tobbl Tpyba He
0TCOeaMHUIIach U3-3a M3MEHEHUS CBOEW ANWHbI (CM. rnasy 6.1).
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6.7 3BYKOMOrnoTuUTernb

TITANUS®

Puc. 6.10: MoHmax 3eykonoznomumersi

1. YpanuTe BbIWUTaAMMNOBaHHYK 3arfyLllky OTBEpPCTUS Ha 3aliUTHOW
pelueTke obpaTHoOro Beibpoca Bo3ayxa (Hanpumep, NOCPEACTBOM
BOKOBbIX Kycayek).

2. B obpasoBaBlueecs oTBepCTME BCTaBbTE TPYDY HYKHOW OSUHBI 1
3amMKCUpynTe €ee CyLecTBylOLWEen pesvHOBOM NPOKMagkon B
kopnyce TITANUS®.

3. Wcnonb3ynte BUHTOBOE coeanHeHue 3Bykonornotutens PG29 ans
TOro, 4ToObl MOACOEeaUHNTL €50 K Tpybe.

4. Tlpu ycTaHOBKe 3ByKOMOrNoTuTensa obpawante BHUMaHWE Ha
HanpaeneHne OBWXEeHUA BO3[yXa, YyKa3aHHOEe Ha ero HWXHENn
yacTu.

5. Kopnyc 3Bykonornotutenst KpeNUTCA HENOCPEeACTBEHHO Ha CTEHY.

KpenexHbin maTepuan 3Bykonornorturenb BUHTbI C LMAMHAPUYECKON UMn Nnoc-

KOV LUNANKOW
- AvameTp pe3bbbl Max. 4 MM

- AnameTp ronosku: 5-7 Mm
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6.8 3-xo4oBOM LLAPOBOWU KnanaH

3-x040BOW LLAPOBOMN
KnanaH (onuusi)

TMn SMKH

(makc.16 6ap)

BO3AYLIHbIN PUNLTP
(onuws)

cxema knanaHa: TITANUS®

’ nonoxexune 0° Inonoxexne 90°

AE3EX

C C C

nonioxeHve 180f

Puc. 6.11 MoHmaxx 3-x0008020 Wapo8o20o KranaHa

LWaposon knanaH Heobxoaum AN NpodyBku TPYOHOW CUCTEMBI CXKaTbIM
Bo3ayxoM'® unm HarHeTaembIM Bo3ayxom (06bl4HO). [ns aToro TpebyeTcs
NepekniounTb KpaH K3 pexuma paboTbl acnMpauMoHHOW CUCTEMbI
(Monoxenune 0°) B pexum gna npogysku (IMonoxenue 180°). KnanaH
MOHTUpYeTCH B cucteme Tpyd nocpeacTBoM pe3bboBbIX COEANHEHUN.

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

e AcnupauunoHHas TpybHasa cuctema noaknyaeTcd k coeamHeHuio C.

e [lpuGop TITANUS® noaknioyaeTcs B coeanHeHUI0 A unm
B, kK ocTaBweMycs COeAVMHEHUIO MNOAOKMIYaeTcsl cuctema nopaydn
CXKaToro uUrnm HarHeTaeMoro Bosayxa.'®

18 HarHeTaeMblil BO3AYX — CKaTbIil, HEOUMLLIEHHbIV BO3MYX U3 OKPYXKatoLLel cpeasl,
cofepxalumii Bnary. Cxartblii BO3AYX OUMLLEH U U3 Hero yaaneHa Bnara. Ecrnu
YCTPOWCTBO 1 cuctema Tpyb UCMonb3yoTCA B 30HE TEMMNEPaTyp HUXE TOYKV 3aMep3aHus,
TO ANsi NPOAYBKU UCMONb30BaTb CXKaTblil BO3AYX.
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YKA3AHUE

Ons npogyBkM TPyGHOM CUCTEMbI BPYYHYH HeobGxoauMmo npopenaTtb
criegyoulee:

1. TloacoeamHute K TpyBHOM cnucteme Yepes 3-x040BOM KnanaH
WCTOYHUK CKaToro Bo3ayxa (KOMNpeccop Mnu nepeHoCHowm
HarHeTaTenb BO3ayxa), MCMOMb3ys CoeaUHUTENbHbIE MY(ThI.

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

3. TpogyeawnTte TpybHyto cuctemMy okoro 10 cexk.

4. TloBepHuTe KpaH B nonoxeHue 90°. B aToM nonoxeHun knanaHa
npnbop acnmpaunoHHon cuctembol ByaeT OTKIHOYEH Kak OT
TPYOHOW CUCTEMBI, TaK M OT UCTOYHUKA HAarHeTaeMoro Bo3ayxa.
Mopoxaute okono 20 cek. Ana ocaxaeHus B TpyOHOM cucteme
Nbifn 1 rpsian Bo U3bexaHne Nx nonagaHust B acnMpaLmoHHbI
npuoop.

5. B TedeHue nocneayowmx 10 cek. BHOBb NOAKMOUUTE TPYOHYHO
CUCTEMY K COOTBETCTBYHOLLEMY NMPUOOPY, NOBEPHYB KpaH B
nonoxexue 0°.

Becb npouecc npoayBku AormKeH bbiTb 3aBepLUeH B TedeHnn 50 cek.
And Toro, YTobbl JAaTYMK MOTOKA BO3A4yXa B acnupaumoHHoM npubope
He cdopmupoBan CuUrHam HeucnpaBHOCTM TPybOHOW cucTtembl. B
crnyyae HeobGXoOAMMOCTW MPOBEAEHWS MOBTOPHOW Mpoueaypsl
NpoayBkW, ee criegyeT HaynHaTb He paHee, yem yepe3 120 cek
nocne npeablayLien.
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6.9 YcTtpoucTtBo cOOpa KOHAEHcaTa

lMosopom 45°

Yempoticmeo cbopa
KoHOeHcama

(makc. 16 b6ap)
(onyusi)

mun KA-DN25

\J o
o> o@\

QOQ%\O“QOO
<

TITANUS®

Puc. 6.12 Mo+Hmax ycmpoticmea cbopa koHOeHcama

YctporictBo cbopa koHOeHcata HeobGXOoAMMO MOHTMpOBaTb B CaMoW
HWKHEN Touke TpybHOM cucTembl neped dunbTpamu U npubopom
TITANUS®. KpenneHue ycTpoicTBa c6opa KoHaeHcaTa OCYLLEeCTBMNSeTCs
C MOMOLLbI0 pe3bb0oBLIX COEANHEHUN.

[na BcTpavBaHWs YCTpoOWCTBa cbopa KoHAeHcata B TpyOHyHo
cuUcTeEMY HeobxoAMMO MCMofb3oBaTb C KaXAOW CTOPOHbLI MO ABa
YrnoBbIX NepexogHuka 45°.

YKA3AHUE

MNoaknioueHne [lpu MoHTaxe obpallaiTe BHUMaHWe Ha HanpaBneHWe NoToka Bo3ayxa
(cm. cTpernky Ha koprnyce ycTponcTBa cbopa koHaeHcaTa).

1. TopgrotoBbTe NO 2 YrroBbIX NEPEXOAHUKa Ha Kaxaylo CTOPOHY WU
coeavHUTe YCTpoOWCTBO cbopa KoHgeHcaTa C TpyOHOM cucTeMOMN
pe3bb0BbIMW COEANHEHUSIMM.

2. [JonomnHuTenbHO 3akpenuTe YCTPOWUCTBO [ABYMS BUHTaMM Ha
KpOHLUTENHE.
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6.103awmTa oT geToHauum

YKA3AHUE

nnactukosas Tpyba c
BO37yX03a60pHbIMU
~ 0TBEpPCTUAMU

noBopoThl 45°

=

YcTpoicTBo
3aluThLI OT
fAeToHauum

mMeTannuyeckas prﬁa

—— MeTannuyeckas Tpyba

YcTpoicTBo
T 3awmThbl oT
feToHauum

nnacTtukosas Tpy6a
obpaTHoro Bosayxa

noBopoThbl 45°

Puc. 6.13 MoHmasx ycmpotlicmea 3awumsel om demoHayuu

YCTpONCTBO 3aWwuTbl OT AeToHauMum HeobXoAMMO MOHTMPOBaTb Ha
paccTosHun MuHuMmym 1 M. oT npubopa Kak B acnMpauuoHHOn TpybHon
cuctemMe, Tak U B NuHUKM obpaTHoro Bblibpoca Bo3gyxa. Co CTOPOHbI
acnvpauuoHHon TpPyOHOWM cucTembl YCTPOWCTBO 3aluMTbl OT AeToHauum
dukcmpyeTca pe3bboBbIMM COEOAMHEHUSMW, a B NWHUMKM OBpaTHOro
Bblbpoca Bo3gyxa Bkneusaetcs. CoeanHeHue ¢ npuGopom TITANUS ©
ocyulecTBnsieTcs  cTanbHbiMM  Tpybammum  (cm. puc. 6.13) c
MCnosib3oBaHNEM pe3b0O0BbIX COeAMHEHU gnameTpom %"

[na co3gaHus repMeTUYHOro CoeaMHEHMUs YCTPOMCTBA 3almUTbl OT
AEeToHaumMm ¢ Tpybamum B pe3bbOBbIX COEAMHEHUSIX 00A3aTENbHO
ucnosnb3oBaTb  YNMAOTHUTENbHYD  NEHTY  WUnu pe3bboBoi
YNIOTHUTENb.

Mpu MOHTaXXe YCTPOWCTBA 3allMTbl OT [geToHauum obpalyaTb
BHMMaHWe Ha HanpaBfeHne NoToka Bo3ayxa Heobsi3aTensbHo.
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6.11TecToBbIU apanTep

TecToBbIV aganTep
./ MBX Tun PA-PVC

Puc. 6.14 MoHmax mecmoegoeo adanmepa

TecToBbI aganTep BKIEMBAETCS B HEMNOCPeACTBEHHOM O6nmM3ocTtu oOT
acnvpaumoHHoro npubopa. TecToBbIN aganTep B HOPMaribHOM pexume
paboTbl OOMKeH ObITb MOCTOSHHO 3aKPbIT U OTKPbIBATbCA Cyrybo npwu
TEXHNYECKOM 06CJ'Iy)KI/IBaHVIVI and nogadvun TeCTtoBOro rasa mUnuv gbiva.

lMocne npoBegeHns NpPoBepku paboTbl acnMpaunoOHHON CUCTEMBI U

nepegayn curHana TPeBOrM B MPUEMHbIN NpUBOp MOXapHON

CUrHanmM3auum TeCTOBbIA aganTep criefyeT BHOBb 3aKpbiTb, MHAYe
BHUMAHUE cchopmupyeTcs cooblLeHne 0 HapyLLeHMn NoToka Bo3ayxa!

fata: 1113 6-19




TITANUS PRO-SENS® /net

MoHTax cucTembl Tpy6

6-20

Rara: 1113




TITANUS PRO-SENS® /net

BBog B akcnnyataumto

/ BBoa B akcnnyartauuio

an BBOOE B J3KCnyaTtauuto HeobxooMMo 3anosiHUTb NPOTOKOI

ucneitaHun (cm. npunoxeHue). OH TpebyeTcsa Ans nocrnegyoLlen
OLEHKM [aHHbIX, TakUX Kak 3Ha4YeHMe BO3QYLUHOTO MOTOKa, TuWM
YKA3AHUE

HacTpoek (cMm. pasgen 7.1), Temnepatypa M OaBrieHUE BO3ayXa,
BbICOTa HaJ YPOBHEM MOPS.

MpoBepka HacTpoek [lepen BBoAOM B akcnnyataumio nposepbte HacTponkn TITANUS

(Pasgen 5.3 «Hactponikuy). 3atem nogkniounte npubop K
3MEKTPONUTaHUIO.

TITANUS®
Kopnyc

Marpy6ok

KabGenbHble BBOAbI

Puc. 7.1: [posepka Ha 2cepmemuyHOCmb
Onsa sBeoga B akcnnyaTtauuio TITANUS® Heobxoammo

NOJNTHOCTbHK MPOJIOXKNTb CUCTEMY pr6 M noacoeanHNTb ee K I'Ipl/l60py
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7.1

YKA3AHME

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 npoBecTun 6e3 y4éra aTtMoccepHoro AaBrneHus
Bo3gyxa (cm. pasgen 7.1.1 «Hactponka 6e3 y4é€Ta [aBneHus
Bo3ayxa». [1o orpaHnyeHnam Ans 4aHHOro BMAa HacTpOeK CM. pasaen
4.3 «KoHTpOmb BO3QYLLIHOMO NOTOKa».

e [laTunk BO3QYLUHOTO MOTOKA MOXHO HACTpoUTb C  YY4ETOM
aTtMocdepHoro aasneHus Bosayxa (cMm. pasgen 7.1.2 «Hactporika ¢
Y4€TOM [aBrneHunst Bosdyxa»). [nsi 3TOro HyXHO MCNonb3oBaTb
nononpaBoyHble Tabnvubl MO AaBreHWio BO3adyxa, NPUBEAEHHbIE B
NPUNOXEHNN.

YTobbl MMETb BO3MOXHOCTb NPaBUSIbHO OLIEHMBATb 3HAYEHWE JaT4yuka

BO3QYLUHOMO MOTOKa MpU  BbINOMHEHNM paboT MO  TEXHUYECKOMY

obcnyxkmMBaHuio, B mMbom cnydae 3aduKCMpymTe TWUM HacTpoek B

NPOTOKOS1€ UCMbITaHUMN.

Hactponka 6e3 y4yéTa gaBneHus Bosgyxa

KHonka nHuumanusaumm
noroka

Puc. 7.2: Hacmpolika 0amyuka 8030ywHoe0 nomoka 6e3 y4éma OasrneHusi 6030yxa 8
TITANUS®

1. VY6egutech, uto npmubop npopaboTan kak MUHUMYM B TeyeHune 30
MMWH.

2. T1pOKOHTPONUPYMTE HaMpsbKeHUe Ha Touvkax mamepeHus MP2 (+) u
MP3 (-). MNMpn 3TOM y4yMTbiBaWTE MOMAPHOCTL. B M3mMepuTenbHom

Hata: 11/13




TITANUS PRO-SENS® /net

BBog B akcnnyataumto

7.1.2

npubope BblbepuTe auanasoH «V-DC». HanpspkeHne B Toukax
n3aMepeHunsa ctaHgapTHo coctaenseT 1,2 B.

3. Ecnu 310 He Tak, ycTaHOBUTE JaHHOE 3HaYeHue Yepes3 TPMMMEPHbIN
noteHumomeTp R5 Npy nomoLm maneHbKon OTBEPTKMN.

4. HaxmuTe KHOMKy uHMumanusauum notoka «Flow-Inity S2 Ha
aeTtekTopHoM mogayne TITANUS® (cm. Puc. 7.2).

5. Tlocne TOro, Kak Ha)kaTa KHomMka uHuumanmsauum notoka «Flow-Init»
S2, sakpoiuTe kopnyc TITANUS®,

Mpouecc nHnumanusauum TITANUS® gnutcs npubnmanTensHo 5 cekyHa.
Bo Bpemsa wuwHMuManu3auum npubop HaxoAMTCA B MOJSIHOCTbLIO
paboTocnocobHOM coCTosiHMK. B 9TO Bpemsi CBETOOUOOHbBIA MHAMKATOP
paboTbl MUraeT u Henb3s AonyckaTb M3MEHEHUs BO3AyLHOro notoka. o
3aBEPLUEHNIO  MHMUManu3auMm CBEeTOAMOAHbIN  MHAMKaTop paboTbl
nepexoaunT B PeXnM MOCTOAHHOrO CBEYEHWs, AaTHMK BO3AYLLIHOIMO NOTOKa
3aKOHYMI onpeaerneHne cBomx (PakTUYECKMX napamMeTpoB Ans AaHHOW
cuctemsbl Tpyo.

Hactpowuka ¢ y4yéTom aaBneHusa Bosagyxa

OcHoBHasi
nnara

D,, 0000

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

[na HacTpolikn AaTymka BO3AYLIHOMO NOTOKa C Y4ETOM AaBEHUs BO3ayxXa
TpebyoTca GapomeTp M MynbTumeTp. HeobxoguMmo  BbINOMHUTH
cnegyoLue onepaumu:

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

2. BbiacHMTe BbICOTY Ha YpPOBHEM MOpS MecTa, rae CMOHTMpoBaHa
acrnupauuoHHas cMctemMa W BHecUTe 3TO 3HayeHwe B MPOTOKOI
UCMbITaHWUMA.

3. WNamepbTe npu nomowm pyyHoro 6GapomeTpa gaBneHue Bo3gyxa, a
npv nomowm npubopa pOnd w3MepeHuss TemnepaTypbl —
TemnepaTypy OKpyxallenh cpefgbl, U BHecuTe oba 3HavyeHus B
NPOTOKOS UCMbITaHUMA.

4. Ha ocHOBaHUM NoMpaBoYHbIX Tabnul No gaBneHuo Bosayxa (CM.
nNpunoXxeHune) onpegenquTe 3HayveHWe napameTpa, Ha KOTOPbINA
OOJMKEH OblTb HACTPOEH AAaTUYMK BO3AYLLIHOIO MOTOKA, MU BHECUTE €ro
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Takke B MPOTOKON uchbiTaHUiA. Mpu npoekTupoBaHUKM TPYOHOW
CUCTEMbI y4nNTbIBalTE AaHHbIe NONpPaBOYHON Tabruubl.

5. T[MoakntounTe MynbTUMETP K ToukaM nameperms MP2 (+) n MP3 (-)
(cm. Pwnc. 7.3). Tlpu 3TOM y4yuTbiBanWTe MnNoOnsipHoCTb. B
nameputensHom npubope Bbibepute gmanaszoH  «V-DC».
HanpskeHune B TOUKax namepeHus ctaHgapTHO cocTasnseT 1,2 B.

CtaHgapTHO ycTaHaBNMBaeMoOe B TOYKaX U3MEPEHUS HanpsikeHue
1,2 B cooTBeTCTBYET CpegHEMY ro4oOBOMY AaBfEHUIO BO3dyxa Ha
COOTBETCTBYIOLLEN BbICOTE HaZ YPOBHEM MOpS.

YKA3AHME

6. YcraHoBMTE 4Yepe3 TPMMMEpPHbIV NoTeHunomMeTp R5 npu nomoLum
ManeHbKOM OTBEPTKM 3HAYEeHWe mnapameTpa, MONy4YeHHoe Wu3
nonpasoYyHON Tabnuupsl N0 AaBneHuo Bo3ayxa.

7.2 [eTeKTOpHbIM MOAYNb U Nepeaaya
CUrHana TpeBoru

3anyctute [OeTeKTOpHbI MOAYMb M MpoBepbTe nepejady curHana
TPEBOMM Ha MpMEMHbIN MPMBOP MOXapHOW CUrHanmMsauun crnegyowum
obpasom:

1. PacnbinuTte TeCcTOBbIN a3po30sb NMG0 B NepBoe Bo34yxo3abopHoe
oTBepcTue nmbo B TecToBbIl agantep TITANUS®,

2. BbInonHuTe OENCTBMS B COOTBETCTBUN CO CrieaytoLLen Tabnmuen.

MpoBepebrTe, ... Ecnun 3To He TaK, ...
MHOULMPYETCA NN curHan Tpesorn 1 npoBepbTe, NOACOEAMHEHA NN MHOWKATOPHAs
Ha acnvpauvoHHOM u3BeLuaTerne. nnara...

2. meeT nu MecTo AedekT Bo3ayx03abopHon
CUCTEMBI.

3. 3amMeHnTe AETEKTOPHbIA MOAYIb.

nepefaeTcs nv curHan Tpesoru 1. npoBepbTE NUHUIO Nepeaayy.
Ha NpUeMHbI npubop noxapHomn
CUrHanM3aLumm n OH OTHOCUTCS K
HY>XHOMY 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 MPOTOKOI.

YKA3AHUE
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7.3 MpoBepka KOHTPOSISi BO3OYLLIHOIO
noToka

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

2. MNposepbTe, 3aropencs N1 UHAMKaTOP HEMCNPaBHOCTM Ha
acnvpaumoHHOW cucTeme.

3. lNMpoBepbTe, onunoHarnbHO, NoKa3aHusa Aatdvka NoToka Bo3gyxa npu
NoMOLLM AnarHocTnyeckoro nporpammHoro obecnederHunsa DIAG 3 n MK
Unun HoyToyka.

4. BHecuTe pesynbTaT B NPOTOKOM UCMbITAaHUN.

3acopeHune [lpoBepbTe PYHKLMIO pacro3HaBaHUs 3aCOpPeHUst TPyObI:

1. 3aKkynopbTe — B 3aBUCUMOCTM OT CMPOEKTMPOBAHHOIO KOHTPOIS
BO34YLUHOIO NOTOKa — COOTBETCTBYHOLLLEE KOMMYECTBO BCAChIBAOLLMX
OTBEPCTUN NNUMKON NTEHTOWN.

2. MNpoBepbTe, 3aroperncsa N1 MHAMKaATOP HEMCNPABHOCTM Ha
acnvpaumnoHHOW cucteme.

3. MNpoBepbTe, ONUMOHANBLHO, NOKa3aHUsA AaTynka NoToKa Bo3ayxa npu
NMOMOLLIM AnarHoCTUYeckoro nporpammHoro obecneveHust DIAG 3 n MK
UM HoyTOYKa.

4. BHecuTe pesynbTaT B NPOTOKOM UCMbITaHWUN.

Pa3pbiB unu 3acopeHue Tpybbl oTOOpaxaeTrcs COOTBETCTBYHOLLMM
TakTOM MWraHusi CcBeToAModa HeucnpaBHOCTM Ha npubope
acnupauMoHHON CUCTEMBI.

- PaspbiB: 3X MuraHusi

YKA3AHUE - BacopeHue: 2x MuraHus

CoOTBETCTBYIOLLMIA KOA NMOBTOPSETCH KaXable 2 CEKYHAbI.

Mouck HeucnpaBHocTen Ecnu HeucnpaBHOCTM BO34YLIHOMO MOTOKA HEKOPPEKTHO onpegensitoTcs
npubopom, TO BhINOMHMUTE cneaytowme AeNCTBUS:

lMpoBepbTe ...

Bce nu otBepcTmsi CBOOOAHLI.

HeT nu B TpyBHOW cucTEME pa3pbiBOB UMK TPELLMH.

Bce nn TpyGHbIe COeaNHEHUS TePMETUYHbI.

MmeeT nn BEHTMRATOP BO3MOXHOCTbL CBOOOAHOrO BbIGpoCca BO3ayxa.
MpaBunbHblE N BbINN NCMONb30BaHbI KANTMOPOBOYHbLIE NINEHKN.

a s wnN e

Ecnu Hukakvne nedekTbl He obHapyxeHbl, To TITANUS® unu patymk
BO3YLUHOIO MOTOKA HEOOXOAMMO MPOBEPUTHL Ha UX paboTOCNOCOBHOCTL
nocpeacTsom KOHTPOIbHOM TpyOKM unu OnarHoCcTuyeckoro
nporpammHoro obecnevennss (cm. pasgen 7.5 «®PyHKUMOHaNbHOE
ucnbiTaHne TITANUS®»).
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7.4

YKA3AHME

MpoBepka nepegayvu curHana
HeMucnpaBHOCTH

Cnepylowme gerncTBus MOryT ObiTb BbIMOSTHEHBI, TOSIBKO MOCHE TOro
KaK npoBeAeHa HacTpoMka BO3AYLLUHOIO MOTOKa B COOTBETCTBUM C
pasgenom 7.1 «HacTtponka gatymka BO34YLIHOIO NOTOKay .

1. MNpoBepbTe Nepegady curHana HencnpPaBHOCTU.

Mpn nNpoBepke KOHTPONS BO34YLUHOMO MOTOKa (B COOTBETCTBUM CO
cnegywowmm pasgenom) ybegutecb B TOM, UTO HEWCNPaBHOCTb
oToGpaxaeTcs Ha cooTBeTcTByloweM MHaukatope TITANUS® u Ha
npvemMHOM npubope NoxapHon CMrHanM3saumm.

7.5 ®yHKUMoHanbHoe ucnbitaHue TITANUS®

751

Ecnn TITANUS® HeBO3MOXHO HacTpOuUTb, TO MNpPOBEPLTE €ro
paboTocnocobHOCTb MpPM MOMOLLU KOHTPOMbHOM TpyOKM M undpoBoro
MaHomeTpa nmMbo npu MOMOLUM AMarHOCTUHECKOro MpOorpamMMHOro
obecneveHus. [ina atoro TITANUS® gornkeH npopaGoTaTb kak MUHUMYM
30 MuH.

NMopgroroBkKa K (*)yHKLIMOHaanOMy UCNbITaAHUKO

1. OtcoeanHuTte cuctemy Tpy6 ot TITANUS®,

TecToBas Tpy6ka ans ADX,
TITANUS Tun PFR

BO3/1yX033a60pHLIE OTBEPCTUA

LWnaHr ansa u3mepeHus gaBneHus
ApanTtep ¢ e

e Liucpposoit maHomeTp
Tun GDH 01 AN

Puc. 7.4: MNMposepka pabomocnocobHocmu TITANUS®
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YKA3AHUE

7.5.2

YKA3AHUE

YKA3AHUE

n

MoacoeguHNTE KOHTPOIBbHYO TPYOKY.

MogkntounTe wnaxr kK Touke B agantepa maHomeTpa.

4. TlogcoeanHuTe 4-NOMOCHBIV LUTEKEP aganTtepa K uudpoBoMy
MaHOMETPY M BKOUYUTE €rO.

w

Ona TITANUS® 2 nogrotoBka K (OYHKLMOHANbLHOMY WCMbITAHUIO
NpoBOANTCS Ha OCHOBaHUW onepaumn 1 — 4 ansa obenx cuctem Tpyo.

NMpoBeaeHue PyHKUMOHANBHOIO UCMNbITaHUA

OyYHKLUMOHANLHOE  UCMbITAHME  MOXHO MpPOBECTM C  UUPpPOBLIM
MaHOMeTpoM K 6e3 Hero. [anee npvBOAMTCA MOMHOE ONUcaHue
ucnbiTaHna. Ecnu Bo Bpemss wucnbiTaHna TITANUS®  BosHukaioT
OTKJTOHEHMS OT OMMCAHHOro MpoLecca, TO 3TO 3HA4MT, YTO Npubop nnm
€ro AaTtyvK BO3gyLLUHOro NoToKa HencnpasHsbI.

1. Y6egurtech, 4yto npubop npopabotan kak MUHUMYM 30 MUH.

2. 3aknenTte Bce BO34yx03abopHbIE OTBEPCTUSI KOHTPOMLHOM TPYOKU
nunkon neHTtow. BosHukatolee B npubope NoHWKeHHOe AaBrneHne B
TeYeHne KOPOTKOro BPEMEHW HapacTaHUs AOMKHO 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. HAaXXMUTE KHOMKY MHULManusaumnm
notoka «Flow-Init» S2 Ha geTekTopHOM Moayne. CBeToaNOOHbIV
nHaukatTop paboTbl Ha Npubope OyaeT MuraTtb, @ MHOUKaTOP
HEenCcnpaBHOCTWN JOMKEH NoracHyTb (CM. YkasaHue).

4. 3aknewTe BCe BO34yX03abOpHbIE OTBEPCTUSA KOHTPOMbHOM TPYOKM
nunkon nexton. Muratownn kog ceetTogmona Ha npubope Yepes
HEeCKOINbKO CeKyH[ LOMKeH nokasatb ,3acop” (cM. YkasaHue).

5. CHoBa oTKkponTe Bce BO34yx03abopHbIie OTBEPCTUS KOHTPOMbHOM
TpybKM. Yepes HeCKoMNbKO CEKyH MUraHue cBeToanoaa AOMMKHO
NCYE3HYTb.

6. YpganuTe KOHTponbHOW TPy6Ky. Muralowmin kog cBeTognoaa Ha
npubope Yepes HeCKONbKO CeKyHA AOMMKeH nokasaTb ,Paspbis®.

7. CHoBa noacoeduHNTe KOHTPOMbHOW TPYOKY K npubopy. Yepes
HeCKONbKO CekyHa MUraHue ceBetoamoa OOMKHO NCUYE3HYTh.

Pa3pbiB unu 3acopeHue Tpybbl O0TOBpakaeTcss COOTBETCTBYHOLLMM
TakKTOM MWraHusi CcBeToAModa HeucnpaBHOCTM Ha npubope
acnMpaunoHHON CUCTEMBI.

- Pa3pbiB: 3X MuUraHus

- 3acopeHue: 2x MuraHus

CoOTBETCTBYIOLLMIN KOO NOBTOPSETCH Kaxadble 2 CEeKyHAbI.

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

Ecnv npn npoBegeHUn yHKLUMOHANBHOIO UCMbITaHWS! HA acnUpaunoHHOM
n3BeLlaTene He BO3HMK curHamn ob owwmbke, TO HEOOXOAMMO NMPOBEPUTH
cuctemy Tpyo.
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MpoBepka nogcoeguHeHusa [lpoBepebTe,

1. TpouHo nu cuctema Tpy6 coeamHeHa ¢ natpyGkom TITANUS®.

2. Bce nu TpybHbIE DUTUHIM 3aKneeHbl 1 repMeTUdHa Ny cuctema. Ans
3TOro CHavana 3akpouTe Bce BO3yx03abopHble 0TBEPCTUS
(Hanpumep, N30NALNOHHOW NeHTon). 3aMepbTe BO3AYLUHbIN MOTOK Y
BbIMYCKHOM OTBEPCTUM MW Yepe3 TECTOBbIN aganTtep, ecrnv oH
ycTaHoBrneH. (Cm. Pasgen 2.3).

3. [MpaBunbHble N1 ObINM NCNONb30BaHbI KANMOPOBOYHbLIE MIEHKM Ha
BO3yX03a00pHLIX OTBEPCTUSX.

lMocne HacTponkm gaTymka noToka Bo3ayxa (Pasgen 7.1 «Hactporika
AaTtynka noToka Bos,u,yxa») HENb3A BHOCUTb HUKaAKUX U3MEHEHUI B
cuctemy Tpyb. Ecnm B nocnegcteum notpebyeTcd nepegenatb
TPyOHYIO cucTemy, TO [AaTyMK MOTOKa BO3dyxa Heobxooumo
HacTpoUTb MOBTOPHO.

YKA3AHUE

Onsi npoBegeHus (PYHKUMOHANBHOIO MCMbITAHUS OMUMOHANBHO MOXHO
ncnonb3oBaTb AMarHoCTMYeckoe nporpammHoe obecneyeHune DIAG 3.
[nsa aToro HeobxoanMmMo NpoM3BECTU crneayoLlimne AeNCTBIS:

1. YcraHoBMTE [uarHOCTU4Yeckoe mnporpaMmmMHoe obecnevyeHne Ha
HoyTOyke wunu K. B kayecTtBe onepaLMOHHbIX CUCTEM MOXHO
ucnonb3oBate WINDOWS 95, 98, ME, 2000 n NT.

2. MMopxnounte TITANUS® uyepe3s pasbém «Diag.» nnatel npubopa
nocpencTtBoM BXoAAwlero B KOMMMEKT ANAarHoOCTU4YeCKoro kabens K
MnK.

3. 3aI'IyCTVITb anarHoctmn4yeckoe nporpaMmmMmHoe obecneveHue.

4. Ha akpaHe MK 6yayT BU3yanbHO oToGpaxkaTbcsl TEKYLLME NOKa3aHus
TITANUS®,

[ns KOPPEKTHOro LIBETOBOIr0 U300paXKeHWs NCMOMb3yeMbli MOHUTOP
1 rpachmyeckasl kapTa AOJPKHbI OToOGpaXkaTb bonee 256 LBETOB.

YKA3AHUE

Mo 3aBepLieHno PYHKLMOHANBHOMO UCMbITaHUA HeobXo4NMMO NOBTOPUTL
npouenypy BBoAa B 3KcnnyaTauuio npubopa ¢ NogknioYeHHON cMcTeMon
Tpyb m3 pasgena 7.1 «HacTpovika gaTymka BO34YLLIHOIO NOTOKay.

Mo 3aBeplLUEHUO BBOAA B JKCMiyaTauMi HEOOGXOAMMO COXPaHWUTb
3HayeHUss  HacTpoek B  OMarHoCTUYECKOM  MpPOrpamMmmHOM
obecrieyeHun, pacredyataTb WX W MNOAWUTbL K WUCMOMHUTENBHON
YKA3AHME AOKYMEHTaLUN.
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8 TexHU4YecKoe obcnyxuBaHue

8.1 BusyanbHbI OCMOTP

MpoBepbTe

e [lpy Hanu4mn cBobogHOro AoCTyna K TPYOHON CUCTEME KayecTBO ee
MOHTaxa 1 OTCYTCTBME NOBPEXAEHU;

e CB0bOaHbI N1 BO3ayx03abopHbIe OTBEPCTUA TPYOHOM CUCTEMBI;

e [lpoyHOCTb NpucoeanHeHns K npubopy TpyGHOM cuctembl 1 kabenen;

e [lpaBnnbHOCTb YCTaHOBKM dmKcaTopa npubopa, ecrnv nMmeeTcs;

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

8.2 Tabnuua co cBeTOBbIMM KOAaMM

MoHTaxHas nnata MOAyns OCHalleHa CBEeToaAMoAOM, MO KOTOPOMY,
MCnonb3ys CBETOBblE KOAbl, MOXHO ONPedenuTb pasnuyHble TuMbl
HeUcnpaBHOCTEN M COCTOSIHNE YCTPONCTBA:

CBeTOBbIE KoAbl AeTeKTOPHOro Mmoayns
Kon 3HaueHue
MOCTOSIHHO ropuUT HencnpaBHOCTb B AE€TEKTOPHOM Moayse
1-x muranme MHNUmManmn3aumna Bo3gyLHOro NoToka aktuBHa
2 X MuraHue BO3AYLUHBINA NOTOK CIIMLLKOM criab (3acopeHue)
3 X MUraHve BO3AYLUHbIA NOTOK CIIULLIKOM CUMbHBINA (pa3pbiB)
4 X MUraHve - MHUUYmanmn3auuma nocrne BKN4YeHnsa nnTtaHug.

Bo BpeMs MHMUManusaummn abiM He AeTeKTMpyeTcst

§

CseTtoauop

Puc.. 8.1: PacnonoxeHue ceemoduoda Ha 0emeKkmopHOM Modyre
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CeToBble koabl LED1 n LED 2 Ha ocHOBHOM nnarte

Kop

3HaueHue

1-X MUraHue

OwmbKa: KOHTPOIb BHYTPEHHEro HanpaxKeHua 1

2-X MuraHue

OWwmbKa: KOHTPOIb BHYTPEHHEro HanpaxKeHua 2

3-X MuraHue

OwwnbKa: KOHTPO/1Ib HanpAXeHUA BEHTUNATOPA

4-x muraHue

OwwnbKa: KOHTPO/1Ib HanpAXeHWA Koppekunn no aaBneHuto

5-x muraHmne

MporpammHbliit cboi

6-x Murasvne BHyTpeHHAA ownbKa 1
7-X Myrasvne BHyTpeHHAA owmnbKa 2
8-x muraHue MHuumanmnsauma yctpoincraa

[eTekTopHbIN Moaynb |

[eTekTopHbI Moaynb Il

.
Xl %%D

070 noo

ooopoooog.
O

ode
se@ L

CUTOFF
0000 ocooboooOe
9000 9000000000

|8

OCHOBHasA nnata

Puc.. 8.2: PacrionoxeHue ceemoduodo8 Ha 0OCHO8HoU nname

8.2.1 1 x muranue (OwmnodKa:

KoHTponb BHYyTpeHHero HanpsikeHus 1)

Mpn

MUraHunm oBoux CBETOOMOL4OB AETEeKTOpHbIX Mogynen. [Ons
YCTPAHEHUST MPUYUHLI, BbINOMHWUTE CReaylolmne OEeNCTBUS B HY>KHOMN
nocregoBaTenbHOCTHU.

LWar

Bo3moxHas npuinHa

OunarHocTtunka

Mepbl

Pabouee HanpsikeHune
CNULLKOM HU3KOe

M3mepuTb paboyee
HanpsbkeHne TITANUS®
npu NomoLLm
MynbTUMeTpa

3HaueHne HanpsixeHus!
[OIMKHO BbITb B MHTEpBane
ot 14B oo 30B

Wcnpasutb
HanpsikeHvie

OcHoBHas nnata
HeucnpaBHa

[ns anarHocTmku Bam
noHagobuTcs BTOpas
OCHOBHasi naTa, ecnm
3TO HeOOCTYMHO,
nepexoguTe K waram 3-
5

BbikntounTe ycTponcTeo
3ameHNTe OCHOBHYHO
nnaTy Ha aHanornyHyo
BkntounTte nutaHune n
[aviTe HeCKoNbKO MUHYT
3arpy3vTbCs YCTPOWCTBY
Ecnu npuunHa Gbina B
nnare, 3T0 AOIHKHO
peLwmnTb npobnemy

3ameHnTb
HencnpaeHyto
OCHOBHYI0 nnaty

Mnata niaukauum
HeucnpaBHa

BbikntounTte ycTponcTeo
OTcoeanHuTe Kabernb
nnartbl UHAUKauumM ot
OCHOBHOW Nnarhbl

3ameHnTb
HeucnpasHyto
nnarty uHamkaumm
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BkniounTte nutaHue n
[anTe HeCKOmNbKO MUHYT
3arpy3uTbCs yCTPONCTBY
Ecnu npnyvHa 6bina B
nnate, 3T0 JOMKHO
pelnTb npobnemy

CeTeBas kapTa
HewvcnpaBsHa (ecnu
ncnonb3ayeTcs)

BbikntounTe ycTponcTeo
OTtcoeanHuTe kabenb
CeTeBOW kapTbl OT
OCHOBHOW NNnatbl
BkntounTe nutanHune n
[anTe HeCKONbKO MUHYT
3arpy3vTbCsl YCTPOWUCTBY
Ecnu npuumHa 6bina B
KapTe, 370 JOIMKHO
pewunTb npobnemy

3ameHnTb

HEeMcnpaBHyo
CETEBYIO KapTy

MO,ElyJ'Ib OTKIIOYEeHUA
HeuncnpaseH

Bbikntounte ycTponcTeo
OTcoeanHuTte kabenb
MOZYIs OTKIIOYEHWS OT
OCHOBHOW NNatbl
BkntounTe nutaHune n
[anTe HeCKONbKO MUHYT
3arpy3uTbCsl YCTPOWCTBY
Ecnu npuunHa Gbina B
mMogayne, 310 JOIMKHO

3amMeHnTb

moaynb

pewunTb npobnemy

HeucrnpaeHbIN

OTKIKOYEeHNA

Ecnu nocne onncaHHbIX BbILWE LLAroB Tak U He yAanochb yCTpaHuTb
HeuncrnpaBHOCTb, 0bpaTuteck B Wagner Group GmbH ¢
onvcaHvem npobrnembl U 3Ha4YeHWEM CBETOBOIO Koaa.

Hata: 11/13
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TexHu4eckoe obcnyxmuBaHme

TITANUS PRO-SENS® /net

8.2.2 2 x muraHue (OwmnbKa:

KoHTpornb BHYTpeHHero HanpsbkeHus 2)

Mpn mMuraHum obomx CBETOAMOAOB [LETEKTOPHbIX MOAYMEN.
YCTPaAHEHUST MPUYUHBI, BbINOMHWUTE CReayllne OEWCTBUS B HYXXHOW

nocneagoBsaTtesyibHOCTU.

War Bo3moxHas npuinHa

OnarHocTtuka

Mepbl

Pa6oyee HanpspkeHne
CIMULLIKOM HU3KOE

Mameputb pabouee
HanpsbkeHne TITANUS®
npv nomoLuu
MynbTUMETpa

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

Wcnpaeutb
HanpshkeHne

OcHoBHas nnaTa
HeucnpasHa

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

Bbikntounte ycTponcTeo
3ameHnTe OCHOBHYHO
nnaTty Ha aHanorn4yHyto
BkntounTe nutaHue n
[anTe HeCKONbKO MUHYT
3arpy3uTbCs yCTPOUCTBY
Ecnu npnyvHa 6bina B
nnate, 3T0 JOMKHO
pewuTb npobnemy

3amMeHnTb
HeuncnpaBHyO
OCHOBHYI0 nnaty

[eTeKkTopHbIN MOOYNb
HewncnpaBeH

Bbikntounte ycTponcTeo

3ameHuUTe eTEKTOPHbIN
Moaynb Ha
aHanornm4yHbIn

BkntounTe nutaHune u
[anTe HeCKONbKO MUHYT
3arpy3uTbCsl YCTPOWMCTBY

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

3ameHnTb
HencnpasHbIN
DEeTEKTOPHbIN
Moaynb

Moaynb oTkno4YeHus
HeucnpaBeH

BbikntounTe yCTpONCTBO
OTtcoeauHuTe Kabenb
Moayns OTKIYEHUs! OT
OCHOBHOW nnaTsbl
BkntounTte nutaHune n
[anTe HeCKONbKO MUHYT
3arpy3nTbCs YCTPOWCTBY
Ecnu npuymHa 6bina B
mopyne, 3To AOHKHO
pewwnTb npobnemy

3amMeHnTb
HencnpasHbIN
Mozaynb
OTKIIOYEHNS

Ecnu nocne onncaHHbIX BbilLe LWAroB Tak U He yAanock YCTpaHUTb
5 HeuncnpaBHOCTb, obpaTuTech B Wagner Group GmbH ¢
onncaHnem I'IpO6J'IeMbI 1 3Ha4YeHemM CBeTOBOIro Koga.

Hata: 11/13
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TITANUS PRO-SENS® /net

TexHudeckoe obcnyxmuBaHme

8.2.3 3 x muraHue (OwmnbKa:

KoHTponb HanpsihxeHUs BeHTUNATopa)

Mpn wmuraHmm oboux CBETOOMOOOB AETEKTOPHbIX

ycTpaHeHust

NPUYnNHbI,

BbIMOJTHUTE

cneaywouime

orlpep,eneHHoﬁ nocneagoBsaTesibHOCTU.

mogynen. [ns
OencTBus B

LWar

Bo3moxHas npuumMHa

OnarHocTuka

Mepbl

Pa6oyee HanpspkeHue
CINLLKOM HU3KOe

Mameputb pabouee
HanpsbkeHne TITANUS®
npv nomoLuu
MynbTUMETpa

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

Wcnpasutb
HanpspkeHve

MoakntoueHne
BEHTUNATOPA,
nepenytaHa
nonsipHOCTb

BeHTungaTtop He
BpalyaeTcs

BbikntounTe yCTpONCTBO
Ha ocHoBHOM nnaTte
oTKnounTe Kabenb
BEHTMNATOpa

BkniounTte nutaHune n
[anTe HeCKONbKO MUHYT
3arpy3uTbCs yCTPONCTBY
Ecnu npuyvHa 6bina B
BEHTUNSATOpPE, 3TO
OOIMKHO peLunTb
npobnemy

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

BeHTtunsartop
HeuncnpaseH

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

M3mepbTe HanpsbxeHne
BEHTUNATOPA NPY NOMOLLU
MynbTUMETPa

Ecnu HanpsixeHue oTIMYHO
OT 3HAYeHUI NPUBEAEHHbIX
HWXe — BEHTUNSATOP
HeucrnpaseH

[onycTtumoe HanpsixkeHue
BeHTUnsiTopa 6.98

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

makc. 10B MUH. 7.8B

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

OcHoBHas nnata
HeucnpaeHa

Larn 1-3 He nomornu
pewnTb Npobnemy
BbikntounTe yCTpONCTBO
3ameHNTe OCHOBHYHO
nnaTy Ha aHanornyHyo
BkntounTte nutaHune n
[aviTe HeCKoNbKO MUHYT
3arpy3nTbCsl yCTPOWCTBY
Ecnu npuunHa Gbina B
nnate, 3T0 JOMMKHO
peLunTb npobnemy

3amMeHnTb
HeucnpaBHyto
OCHOBHY'O nnaty

Ecnu nocrie onmcaHHbIX Bbile LWaroB TaK U He YAarnochb yCTpaHuTb
HencnpaBHOCTb, o6paTuTech B Wagner Group GmbH ¢
onvcaHueM npobnembl M 3Ha4YeHMeM CBETOBOTO KOAa.

Hata: 11/13




TexHu4eckoe obcnyxmuBaHme

TITANUS PRO-SENS® /net

8.2.4 4 x muraHue (OwmnbKa: KOHTPONb HanpsXXeHUs
KOppeKLuun No AaBrieHnIo)

Mpn wmuraHmm oboux CBETOOMOOOB AETEKTOPHbIX

moagynen. [ns

yCTpaHeHuA NPUYnNHbI, BbIMNOJTHUTE cneaywouime aencrteusd B
OI'IpeD,eJ'IG‘HHOVI nocnenoBaTesibHOCTUA.
LWar BoamoxHas OwnarHocTuka Mepbli
npuyrHa
MopperynupoBaTtb
HanpsikeHve
mexay
N3MEPUTENbHBLIMU
- M3amepbTe HanpsixeHne Toukami MP2 (+)
mexay MP2 (+) M MP3 (-) ¢ | 1 MP3 (-) ¢
NMOMOLLbI0 MYyNbTUMETpPa NomoLbI0
- CraHpapTHOE HanpsbkeHve rorenLnomeTpa.
HenpasunbHas 1.2B; BO3MOXHbI OTIMuMS | finn sasncswero
yCTaHoBKa M;;-aa; 3aBUCUMOCTU OT OT AaBneHna
noToka Bo3ayxa:
1 HanpsbkeHua R3 ans [aBnenus Bosayxa 128
3asscsLlero ot - Ecnu 3HauveHue NexwuT B - b.ﬂﬂ
'g‘g:g;:avm noToka |;|H9T§paane mexay 0.5B un perynupoBKu
.9B, noteHumnomeTp R3 3aBUCSILLErO OT
HaACTpPOEH He npaBuibHO [aBreHns rnotoka
BO3ayxa
ncnonb3ynTte
MNpuMeyaHune: HeMcnpaBHOCTL | COOTBETCTBYHOLLYIO
dopmuUpyeTcsa Takke, ecrnv Tabnuuy.
HanpsikeHne Hke 0.2B nnn HononHuTenbHyto
Bbiwe 2.3B MHGOPMaLUIO CM.
B rnaea 7.1
- LWar 1 He pewwnn
npo6nemei.
- BblIkntounte ycTponcTeo
- OTtcoeaunHuTe kabenb
[EeTEeKTOPHOro Moayrns
OT OCHOBHOW Mnatbl
OcHoBHas nnaTa - BKJ:"O‘-WITG nnuTaHne n 3amMeHuTb
2 AaliTe HECKOMBbKO MUHYT | HeycnipaBHyto
HencnpasHa 3arpy3nTbCca yCTpOVlCTBy OCHOBHYI0 nnaty
- OcHoBHas nnata
HeucnpaBHa, ecnm HeT
HanpshkeHus Mexay
MP2 n MP3
Koraa aeTekTopHbIn MOAyb
He yCTaHOBIEH, UHAUKATOP
Muraet 7x pas
- BblIkntounte ycTponcTeo
- 3ameHUTe AEeTEKTOPHbIN
MoAyInb Ha
aHanornyHbINn
- BKJ:nquTe nuTaHve n 3aMeHnTL
3 [leTekTopHbIN MOAYNb AauTe HEeCKOIbKO MVMHyT HencnpaeHbIN
HencnpaBeH 3arpysnTbCs ycTponcTsy OETEKTOPHbIN
- Ecnun npuyvnHa 6bina B MoZaynb
[eTeKkTope, 3TO A0IKHO
peLwuTb npobnemy
- Ecnuucnonesyetcs 2
[eTeKkTopa, NoBTopute
BblLLIE ONUCAHHbIE Laru
Ecnu nocne onncaHHbIX BhILLE LLAroB Tak U He yaanocb yCTpaHUTb
4 HeucnpaBHOCTb, 0bpaTuTeck B Wagner Group GmbH ¢
onvcaHveM npobrnembl U 3Ha4eHUEM CBETOBOIO Koaa.

Hata: 11/13




TITANUS PRO-SENS® Inet

TexHudeckoe obcnyxmuBaHme

8.2.5

8.2.6

5 x muranue (HencnpaBHoCTb: NporpamMmHbIn c6om)

Mpn MurraHmm oboux cBETOANOO0B AETEKTOPHBIX Mogynen. 3To o3HavyaeT
HencnpaBHOCTb OCHOBHOW NNaTthbl U OHA AOMKHbI OblTb 3aMeHeHa.

6 X unu 7 x muraHme (BHyTpeHHAsA owmnbka 1 u 2)

Mpu MuraHum obounx CBETOAMOAOB [OETEeKTOpHbIX Moaynen. [ng
YCTPaHEHMUS1  MPUYMHbI,  BbINOMHUTE  Ccreayllme  OencTBust B
onpegeneHHon nocnegosaTenbHOCTU. [aHHble owunbkM vauwe BcCero
BO3HMKAIOT N3-3a HEMPaBUNBHOIO NOAKMIOYEHUSA MOOYMEN.

Lar

Bo3MoxHas npuinHa

OwarHocTtuka

Mepbl

YcraHosneH
HenpasuUIbHbIV
[EeTEKTOPHbIN MOAYyIb

Y6eautech, 4To
YCTaHOBIIEHHbIV
[EeTEKTOPHbIN MOAYIb
NoAaxoauT ans
TITANUS®

YcTaHoBUTb
0EeTEKTOPHbIN
Mozaynb
noaxoasLLniA
ana TITANUS®

HeucnpaseH kabenb
Mexay OCHOBHOWM
nnaTon n
[EeTEeKTOPHbIM
moaynem

BbikntounTe yCcTpoOMCTBO
3ameHuTe kabenb
BkntounTte nutaHue n
[anTe HeCKONbKO MUHYT
3arpy3vTbCs YCTPOWCTBY
Ecnu npnymHa 6bina B
Kabene, aTO AOMKHO
pewunTb npobnemy

3ameHnTb kabernb

[leTekTopHbIN MOAYNb
HeuncnpaseH

MpoBepka kabens,
onucaHHas B NyHkTe 2
He pelwmna npobnemy
BbikntounTe yCTpONCTBO
3ameHuUTe AEeTEKTOPHbIN
Mopynb Ha
aHarnornyHbIv
BkniounTte nutaHne n
AaWiTe HeCKONMbKO MUHYT
3arpy3nTbCsl yCTPOWCTBY
Ecnu npnyvHa 6bina B
[eTeKTope, 370 AO0IMKHO
peLunTb npobnemy

3amMeHnTb
HeucrnpasBHbIN
[ETEKTOPHbI
Moaynb

OcHoBHas nnata
HeucnpaeHa

Korpa ncnonb3ayetcs 2
[EeTEeKTOPHbIX MoAyns
oba nHaukaTopa murailoTt
MyHKTBI 1-3 HEe nomornun
BbIkntounTe ycTponcTeo
3ameHNTe OCHOBHYHO
nnaTy Ha aHanornyHyo
Bkntounte nutaHune n
[aviTe HeCKoNbKO MUHYT
3arpy3nTbCs YCTPOWCTBY
Ecnu npuymHa 6bina B
nnare, 9T0 AOHKHO
peLwuTb npobnemy

3amMeHnTb
HeucnpaBHyto
OCHOBHY'O nnaty

Ecnu nocne onncaHHbIX BbILLE LLAroB Tak U He yAanochb YCTPaHUTb

HeucnpaBHOCTb, obpaTuteck B Wagner Group GmbH ¢
onvcaHveM npobrnembl U 3Ha4YeHWeM CBETOBOIO Koaa.

Hata: 11/13




TexHu4eckoe obcnyxmuBaHme TITANUS PRO-SENS® /net

8.2.7

8.3

YKA3AHUE

8.4

BHUMAHUE

8 x muranuve (MHMUManm3auma ycTpoucTaa)

He aBnsieTcs HencnpaBHOCTLIO. [Tocne nogkmnoyYeHns K yCTPONCTBY
NUTaHus, 3anyckaeTcs npouecc ninuynanusauun.Bo Bpems atoro
npouecca CBETOBOKM MHAMKATOP MuraeT 8 pas. [1pu ncnonb3oBaHnm 2x
OEeTEeKTOpPHbIX Moaynen muratoT ob6a uHgukatopa. ObHapyxeHve abima B
3TOT MOMEHT He OCyLLeCTBNSIETCS.

NMpoBepkKka AeTEeKTOPHOro Moaynsa u
nepeaauuv TpeBoru

OeinctByinte B cootBeTcTBUM C haBon 7.2 «[]eTeKTOpHbIn Moaynb U
nepegada TpeBorM». [ONONMHUTENBHO  OCYLUECTBUTE  BU3yalbHbIN
KOHTPOmNb AETEKTOPHOro MoAynsi Ha MpeaMeT Hanuuns BHELUHero
3arpsA3HEHMs UNU NOBPEXAEHMIN, NPY HEOOXOONUMOCTM 3aMeEHUTE.

HedekT annapaTHO YacTu AETEKTOPHOrO MoAyssl 0ToGpaXaeTcs ¢
MOMOLLbI0 MOCTOSIHHOTO CBEYEHUS CBETOAMOAA Ha Mogyrne.

NMpoBepka TpyObHON cUCTEMBI

MpoBepbTe BO3Ayx03aboOpHbIE OTBEPCTUSA TPYOHON CUCTEMBI Ha NpeameT
3acopeHuss B TexX MecTax, r4e BO3MOXHO CKOMMEHUEe nbinv unm
obnegeHeHue. [lpn HeobxooumMoOCTU nNPOAYWTE CXaTbiM BO3OYXOM
TpybHyt0 cuctemy UM Bo3gyxo3abopHble oTBepcTus. [Ons  3Toro
MCNOmNb3ynTe nepeHocHON 6anmnoH cxaTtoro Bo3gyxa (NpPoayBOYHOE
YCTPOWMCTBO) WU BOCMOMNb3yWTECh, €CNN WUMeeTCHd, CTaHLMOHapHON
CUCTEMOWN NMPOJYBKK, aKTUBMPYS €€ BPYYHYIO.

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

Hata: 11/13




TITANUS PRO-SENS® /net TexHudeckoe obcnyxmuBaHme

8.5 3ameHa geTeKTOpPHOro moayns

chukcaTopbl
kopnyca

nnata nHgukaumm
(c3apn)

OCHOBHas
nnata

MoHTaxHas nnata

Puc. 8.1: 3ameHa demekmopHo20 Modyrisi

1. BbinonHante cnepgytowme paboThl TONBKO KOraa YCTPOMCTBO
obecToyeHo.

2. OCTOpPOXHO OTOXMUTE hUKCaTOPbl KOpryca, pacnofnoXeHHble Ha
OfHOW CTOPOHE Npnbopa, C MOMOLLbIO LUNNLIEBON OTBEPTKN.
OCTOpPOXXHO NPMNOAHMMUTE KpPbILWKY kopryca. OTcoeauHuTe kabenb
OT NNaTbl BHELWHEN UHOUKALUU U CHAMWUTE KPbILLIKY.

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

4. OCTOpOXHO pa3aBuHbTe 0b0a dmkcaTopa 4ETEKTOPHOIO MOAYNS 1
BbIHbTE €r0.

5. CHoBa pa3aBuHbTe 06a hukcaTopa u BCTaBbTe HOBbIN AETEKTOPHbIN
mMoaynb. [Npu aTom 06a cpmkcaTopa AOMKHbI BNOTHYO NOAOWTY K
OEeTEKTOPHOMY MOAYINIO U CO 3BYKOM 3alLenKHYTbCS. 3aTeMm elle pas
npwxmMmuTe oba dukcaTopa.

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

7. TlMoagkntounte NnaTy BHELWHeN NHAnKauumn K OCHOBHOW nnaTe.
CoeguHenune: 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




TexHuueckoe 06CNyXMBaHNE TITANUS PRO-SENS® /net

8.6 3ameHa hunbTpPyHOLLEro 35IeMeHTa B
Bo3aywHoMm chunbtpe LF-AD-X

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 UMMM 3aMeHbl CbVIJ'IpryIOIJJ,I/IX 3J1IeMEeHTOB BbIMNOJTHUTE
cnegyowue onepauuu (cm. Puc. 8.2):

1. OTBepHUTE YeTbIpe BUHTA Y CHUMUTE KPbILLKY Kopryca

2. BblHbTe UNbTPYOLLME SNEMEHTLI U OCMOTPUTE UX HA NpeaMeT
Hanuuuns 3arpsasHeHuin. MNpu HeGonbLIOM 3arpsisHEHUN MOXHO
NPOU3BECTU OYUCTKY (ODUIbTPYIOLLNX 3eMeHTOB. [1pu cnunsHom
3arpsA3HeHM 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 yKasaHa Ha AHULLE Kopnyca.

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

Ecnn npu aKkcnnyartauumn 06pa3yeTc;| B OCHOBHOM TOJIbKO MeJiKas
MNblJib, TO ONUMOHAJIbHO MOXHO MCNOJIb30BaTb TPU d)vmpra MenKom

PEKOMEHOALUS O4NCTKM.

Mpwv OTKPLITUM KPLILLKA BO3AYLLIHOrO (hunbTpa Ha TITANUS®
NPUXOAUT CUrHaM HEMCNPaBHOCTM BO3AYLUHOIO NOTOKA.

YKA3AHUE

8-10 fata: 1113




TITANUS PRO-SENS® /net TexHuyeckoe 0GCMyK1BaH1e

8.7 3ameHa hunbTpPyHOLLEro 35iIeMeHTa B
cneumanbHom ¢punbTpe SF-400/650

AcnupauuoHHas Tpy6a CneumanbHblii ounbTp TITANUS®
v T1n SF-400
Tn SF-650

Puc. 8.3: 3ameHa cbunbmpyroujezo anemeHma

Ona 3ameHbl UbTPYIOLWEro 3NeMeHTa BbINOMHUTE criegyowme
onepauun (cm. Puc. 8.3):

1. OtBepHUTe 06a nepexodHbIX 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 unbTpa HOBbIN (PUNBTPYIOLLUIA SEMEHT.

3aBepHuTe 06e 3arnyLku Ha kopryce uneTpa.

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

&

Mpwn ycTaHoBke cunbTpa obpallante BHUMaHWE Ha yKka3aTenb
HanpaBneHns noTtokal!

YKA3AHUE

MpKn OTKPLITUN KPbILLKX BO3AYyLLIHOFO cunbTpa Ha TITANUS®
MPUXOAMUT CUrHaN HEMCNPABHOCTM BO34YLUHOIO MNOTOKA.

YKA3AHUE

Hata: 11/13




TexHnueckoe 0GCMyX1BaH1E TITANUS PRO-SENS® Inet

MNpyHUMN aehcTBUSA

8.8 lpoBepkKa HACTPOMKMU AaTYMKa

BO3AYLIHOINo nNnoToKa

C nomoubio ANarHoCTUYECKOro nporpaMmmMmHoOro obecneyeHust npoBepbTE
HaCTPOVIKy napamMmeTpoB gat4ynka BO34yLUHOIo noToka.

Mpy WHWUManusauuMM npUCOEdUHEHHON TpPyOHON cucTeMbl NpUGop
COXpaHsAeT MHTErpMpoBaHHOE 3Ha4YeHWe BeNMYMHbI NOToKa Bo3dyxa Anist
MOCMNEAYIOWEro CpPaBHEHWSI C HUM 3aMepsieMbIX TEKyLUMX 3HaYeHWi.
[laHHOe 3TanioHHOe 3Ha4yeHne WCnonb3yeTcs Os NocreaytoLlen oLeHKN
BO3MOXHbIX HapyLUeHWIn BO3AYyLIHOrO roToka. B 3aBucMmoctn oT
BblIGpaHHOrO MOPOroBOro AManasoHa BO3AyLIHOro noTtoka (cm masy 4.3)
Mpu 3KchnyaTaumMn OeicTBMTENbHOe 3HayeHWe MOXET OTNM4YaTbCsl OT
3a[aHHOro 3Ha4yeHUst B GOMbLUYIO UMM MEHbLUYID CTOPOHY, HE Bbi3biBasi
nMpu 3STOM CUrHana HapylweHUs BO3QYLUHOTO MoToka. Tomnbko npwu
OTKIJIOHEHWM 3HAYEHWSA BO3AYLUHOIO NOTOKA 3a Npeaenbl yCTaHOBEHHOIO
nopora npuéop cdopMupyeT CUrHam HeMcrnpaBHOCTM, KOTOPbIA MOXET
ObITb NepedaH garnee Ha NPUEMHBIR NPMOOp NOXapHOW CUrHaNU3aLuu.

MpoBepka chakTU4YECKOro 3Ha4YeHUsA

YKA3AHUE

B awarHoctudeckom nporpaMmMHOM obecnedeHun  oTobpaxaroTcs
3TanoHHOEe 3HayeHne BO34YyLLIHOMO NoToKa, ero hakTmyeckoe 3HavyeHue, a
TaKke Aonyctumble noporoBsble OTKIMOHEHMS. paHuubI
(Makcumym/MMHUMYM) Bcerga COOTBETCTBYHOT OTKnoHeHunio +100 % ot
COXpPaHEHHOro  3agaHHOro  3HayeHus. [lpoBepbTe  OTKIOHEHWe
haKkTMyecKoro 3HayeHWs OT 3adaHHoro. Ecnu BenuuuHa OTKIOHEHUS
coctaBnsieT > 70 %, To Bam Heobxoanmo npoBecTv NpodunakTU4ecKyto
npoBepKy TPyOHOM cucTembl (CM. pasfen Ha criegytoLLer cTpaHmue).

dakTnyeckasi BenmMYMHa BO34YLLHOIO NOTOKA MOXET OTNNYaTbCs OT
3aaHHON BENUYMHbBI HE TONBKO BCIEACTBME NOBPEXAEHUS TPYOHOM
CUCTEMBI (HapyLLUeHWe LIEeNOCTHOCTU UM 3aCOPEHME), HO U
BCcreacTeue konebaHui atMocepHoro AaBrneHms u Temneparypbl
OKpY>KaKoLLEN cpeapl

Y4yét atmochepHOro gaBneHus

Ona obecneveHna 6GecnepeborHOM W ONAUMTENbHOW  3KCMnyaTauum
npubopa HeOOXOOANMMO HACTPOUTHL AATYMK BO3AYLIHOIMO NMOTOKa C y4eTOM
atMoccepHoro aaBneHus. TOMbKO MNpu  TakoMm TUME HACTPOWKMK
Hebonblune konebaHmsa aTtMocdepHOro AaBneHus ByayT oTpaxaTbCa Ha
NnokasaHuax [faTyvMka BO3JYLWIHOro MOoTOKa, OCTaBasiCb B npedenax
AOMyCcTMMOro MOPOroBOro AnanasoHa.

Be3 yuyéta atmoccepHoro naBneHus

BHUMAHUE

Ecnu HacTpovika gatdmka ocyuiectensieTcss 6e3 yuyéta aTMocdepHoro
OaBneHus, To KonebaHust 4aBNeHUs MOTyT NPUBECTU K HEXeNnaTernbHbIM
HapyLleHMAM BO34YLLIHOMO Notoka. Takum o6pa3om, Takon BUA HaCTPOWKM
AaTymKa MOXET MPUMEHATBCA TONbKO B TOM Criyyae, eCn U3BECTHO, YTO
B 06ractv OencTBust acnMpaLMOHHON CUCTEMbI HE MOXET NMPOUCXOAUTb
HUKaKUX MNOCTOPOHHMX KornebaHuii BO34yLWHOro AaBreHus.

Mpy OTCYTCTBUM YBEPEHHOCTM B TOM, YTO MOBMM3OCTVM He MOXEeT
NMPOUCXOANTb HUKAKUX NMOCTOPOHHMX KonebaHui AaBneHus Bo3ayxa,
HeobXoOMMO HACTPOUTb AAaTYMK BO3AYLUHOTO MOTOKa C YYETOM
aTMocepHOro AaBrneHns Bosayxa.
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TITANUS PRO-SENS® /net TexHuyeckoe 0GCMyK1BaH1e

YcTpaHeHue HapyLWeHU BO3AYLHOro NoToKa

Ecnu HacTponka gaTyvka BO3QYLIHOMO MOTOKA NPOM3BEAEeHa C Yy4ETOM
aTMocdepHOro gaBneHus, a akTM4eckoe 3HayeHWe TeM He MeHee
Haxo4MTCs BHE NpedenoB Aornycka BblIOpaHHOro 3HayeHus BO3AYLLHOro
noToka (YCTpOWCTBO NoKa3biBaeT HapyLUeHe BO3AYLLIHOIo NOTOKa), TO 9TO
O3HayaeT, u4To Kpome konebaHunm aTtmocepHOro AaBneHust U
TemnepaTypbl  OKpyXalwLlen cpedbl  CyllecTByeT elle  OauH
BO3MYLLIAOLLMIA aKTop.

1. B atom cnyyae npoBepbTe repMeTUYHOCTb TPYOHOI 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 BO3AYLUHOIO NOTOKA.

>

2. Ecnu npu BbiweonvcaHHo nposepke AedeKTbl He BbISBMEHbI, TO
NpoBepbTE TaKKe CUCTEMY KOHTPOMS BO3AYLIHOro notoka. [insa atoro
npucoeanHNTE KOHTPOMbHY0 TPYOKY 1 nponsseaunte
dyHKUMOHaNbLHOE UcnbiTaHne, onucaHHoe B nase 7.5.2.

[Mpn BbISBNEHWM HEUCNPABHOCTM CUCTEMbl KOHTPOMS BO3AYLIHOMO
MOTOKa 3amMeHa [OEeTEKTOPHOro MOAYMS [OJPKHA NPOVM3BOAUTLCSH
TOJNbKO KBaNMULMPOBAHHbLIM NepcoHanom!

>

BHUMAHUE

Ecnu npwn nposegeHnn q)yHKLI,VIOHaﬂbHOI'O ncnblTaHNA He BbiABJ1IEHO
HUKaKMX OTKSTOHEHUI, TO 3TO O3HA4YaeT, YTO cUcTeEMa KOHTpONA
BO3YLUHOIo NOTOKa HaxognTC4d B UCnpaBHOM COCTOAHUN.

3. [llpoBeguTe HOBYKO HACTPOWKY AaTyMKa BO34YLLIHOMO NOTOKa C
npucoegMHEHHOW TPYOHOW CUCTEMON.

O6s3aTtenbHO 3adMKCUPYNTE B MPOTOKOSE KOHTPOSS TUM HACTPOWMKM
(c yuétom wunu 6e3 y4yé€ta armMoccepHOro [aBrfieHud), a npu
HeobX0AMMOCTM BEenUUYMHY aTMocdhepHOro AaBneHwus, BbICOTY Hag
YKA3AHUE YPOBHEM MOpPS 1 YCTaHOBMEHHOEe HanpshkeHne Ha MP2 / MP3.

>

4. Cnepaute 3a TeKyLlen BENIMYMHOW BO34YLLHOMO NoToKa npu
NpOBEAEHUN MITAaHOBOIO TEXHUYECKOrO 0BCIY>KMBAHUA UMK
npoBepbTE €€ He No3aHee, YeM BO BPEMS CrieayHoLLEero
MHCMEKLMOHHOrO OCMOTpa.

C nomoLLbio ANarHOCTUYECKOro NPOrpamMmMHOro obecrneyeHns Bce

N3MepeHHbIE 3HaYeHus1, a Takke HacTponkn DIP nepekntoyartens,

MOryT BbITb cOXpaHeHbl B hanne. HasoBute dann Takum obpasom,

YTOObI MOXXHO ObINIO CPaBHUTL 3TW JAHHbIE C BENUYMHAMMU,

PEKOMEHALIVS nony4YyeHHbIMU NpU CrieayroLLEen NPOBEpPKE.

JononHnTenbHy MHpopMaLuo 0 AMarHOCTUYECKOM NMPOrpaMMHOM

obecneyeHum DIAG 3 cM. B OTAENbHON JOKYMEHTALMN.

5. Ecrm npu ﬂOBTOpHOIZ HaCTPOﬁKe OaT4ynKa BO34YyLLIHOIo noToKa
nony4aeTca TO Xe 3Ha4YeHue, 4YTo U paHblle, 3TO O3Ha4YaeT, YTo
ﬂpW—IMHOI7I OTKITIOHEHUA ABNAETCA BO3MyLlallee BO34encTBeme
0|<py>|<arou.|,el7| cpenbl. Ecnu aTo HeratnBHOE BO3AENCTBUE HENb3S
YCTPaHUTb C MNOMOLLbIO CUCTEMbI KOHTPOJ1A BO3AYLWHOIo NoToKa, TO
Heob6xoaMMO YCTaHOBUTb Apyroe noporoBoe 3Ha4eHne.
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TexHu4eckoe obcnyxmuBaHme TITANUS PRO-SENS® /net

8.9 lpoBepKa cucteMbl KOHTPONS
BO34YLUHOro NOTOKa

O noBpexaeHun Unu 3acopeHnn CUCTEMbl TPYD KaKAbIi OETEKTOPHbIN
MoAyfb WHOMUMPYET CBETOBbIMW KOA4AMW CBETOAMOAA Ha OCHOBHOW
nnate npubopa. lMpoBepbTe CUCTEMY KOHTPONSA BO3AYLIHOMO MNOTOKA
nyTemM MeponpusiTUn, onucaHHbix B Naee 7.3.

8.10lMNpoBepka nepegaym coobLWEHUA O
HencrnpaBHOCTU

MHavkaumsa Henonadok ocyllecTBnsieTca Ha ycTpoictee TITANUS® u,
npw HanM4uKn, Ha NpUéMHOM NpPUBope NoXXapHOWM CUrHaNM3aUmm.

MpoBepky cnegyeT NpoBOAUTb COrMacHo Yykasauusm [naebl 7.4
«[lpoBepka Nnepegayn curHana HeMCNpaBHOCTUY.

8.11UHTepBanbl npoBeAeHUA TEXHUYECKOro
o6cnyXuBaHus

MopdepxaHne yCTpoWCTBA B WUCMPaBHOM COCTOSIHUM npeArnonaraeT
perynsipHoe npoBedeHue MPOBEPOK M TEXHUYECKOro OoOCMyXMBaHUS.
lMpoBepka AbIMOBbLIX acnMpauuoOHHbIX W3BeLLaTenen OCyLeCTBRSeTCH
CHavarna npu BBOAe B 3KCnyaTauuio, a 3aTeM exeksapTtanbHo. Kaxaas
4-aa  npoBepka npegnonaraeT  npoBedeHMe  OOMOSNHUTENbHbIX
mMeponpusaTui. Takum obpasom, He06xoaMMO pasnuyaTs:

® EeXXeKBapTalibHYK NMpOBEPKY OCMOTpP
® EXXerogHyr npoBepkKy 06cny>KV|Ba|-w|e + KBapTa.ﬂbelﬁ OCMOTpP

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

[MpoBepka HacTpoek AaTymka 8.4
BO34YLUHOrO NOTOKa 8.8

lMpoBepka nepegaym curHana
HencnpaBHOCTU 7.4
O6cnyxuBaHue + BusyanbHbIi ocMOTp 8.1

KBapTanbHbli  |[poBepka AeTeKTOpHOro Moayns un
OCMOTp nepefayn 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 BO3A4YLUHOMO

notoka 7.3
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Ta6bnuua KOPPEKTUPOBKU AaBlieHUA Bo3ayxa
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-rononorusa Tpy6Hou pa3Boaku)

BbicoTta Hag yposBHeM 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 | 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 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 0930
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-Ttononorum Tpy6Hou pa3Boaku)

BbicoTa Hag ypoBHem 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 | 943 948 953 958 963 968 973 978 983 988
500 912 | 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 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 0930
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 710 715|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 hunbTPOB

M = Mogynb S = YyBctBUTENBHOCTL (%/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
0,12 HA A A A A A A B B B B B B B B B
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 C C C C C 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 E
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 H
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) 89
=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 'g;
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 K
=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
[} 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 | wanim | 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 unu/n 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 = NpepasaputenbHas Tpesora
| Konuyectso otsepcTuin
M S 1 2 3 4 5 6 7 8 9 10 1 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 B B
0,12 HA A 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 A B B B B B C C
0.1 0,2 HA A A A A B B B B B B (03 C C
0,4 HA A A B B B C C C C C
0,8 HA A B (03 C C
0,33 VA A A A A B
05 0,5 HA A A B B B
0,66 VA A B B B C
1 HA A B B C C
Be3 nononHuUTenbHLIX akceccyapos AnsA 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 &
=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 'n;
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’
2xU 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 AononHUTenbHbIM 6r10KOM AeTekuun unu/u 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 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 K]
=9 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180
¢ OXY-SENS® unu oTBofiOM 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
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 &
=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 5
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 YCTPOMCTBOM NpeaoTBpaleHUs 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 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
7 pocTynHo co cneny yapamu:
OXY-SENS® nnuin 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
? [JOCTYNHO CO CheayloWMMM aKceccyapamm:
YCTpoicTBO 3awmThl OT B3pbisa EG IIx | unu/v KA-DN 25
YCTporcTBO 3alwuThl OT B3pbiBa EG IIx | unu/n DM-MB-TM-XX unu/n VSK
OXY-SENS® wnu/n VSK vnu/n DM-MB-TM-XX unn/n KA-DN 25
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MNpoekTuposanue ¢ punbTpom LF-AD-1

M = Moaynb S = YyscTBUTENLHOCTD (%/M) HA = Tpesora VA = lNpepasaputensHas Tpesora
| KonuuecTtBo oTBepcTUi
M S 1 2 3 4 5 6 7 8 9 10 1 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 B B
0,12 HA A A A A B B B B B B B B C (o} (o} (o} (o}
0,1 HA A A A A A A A B B B B B C C C C
0.1 0,2 HA A A A B B B B B B (03 (03 C
0,4 HA A B B B C 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 B
1 HA A B B C
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
2xU 6,9 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 8
=9 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190
Cc AononHuUTenbHbIM 6r1I0KOM AeTekuun unu/un 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 %
2x U 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 oTBOIOM KoHAeHcaTa "
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 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 £
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 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 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 unuivn DM-MB-TM-XX
VSK wnu/n KA-DN 25 vnn/n DM-MB-TM-XX
2 [OCTYNHO CO CneayoWwUMM akceccyapamu:
YCTpOMCTBO 3alwuThl OT B3pbiBa EG IIx | unu/n KA-DN 25
YCTpoincTBO 3awwmThl oT B3pbiBa EG IIx | unu/n DM-MB-TM-XX unuiv VSK
OXY-SENS® wnu/n VSK vnu/n DM-MB-TM-XX unn/n KA-DN 25
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MpoekTupoBanue ¢ punbTpom LF-AD-2

M = Moaynb S = YyscTBUTENLHOCTH (%/M) HA = Tpesora VA = NpepasaputensHas Tpesora
| KonuuectBo otBepcTui
M S 1 2 3 4 5 6 7 8 9 10 1 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 B (03
012 HA | A A A A B B B B B B c 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
1 HA A B
Be3 fononHMTeNbHbIX 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 AONOSNHUTENbLHLIM GnokomM aetekuumn unu/u VSK
T.T. Ugan[ 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 ®
=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 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 1 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 'g
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 a
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 g
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
" pocTynHo co creayloWwMMM akceccyapamu:
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 B3pbiea 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 nnu/n DM-MB-TM-XX unnn KA-DN 25
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MpoekTupoBaHue ¢ punsTpom SF-400 / SF-650

M = Moayne S = YyscTBuUTensHoCTb (%/M) HA = Tpesora VA = lNpensaputenbHas Tpesora
‘ Konunuecteso otBepcTuin
M s 1 3 8 9o [ 10 [ 11 ] 12
0,015 HA A A B B
0,015 0,03 HA A B C C
0,06 HA A B
0,12 HA B C
0,1 HA A C
0.1 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 AONOJSTHUTENIbHbIM 6nokom aetekuun
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 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 NpeAoTBpaLleHUsA 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 [ wrmim [ vsk | wnmim | DM-MB-TM-XX |
2 pocTynHo co cneay yap
KA-DN 25 win/m VSK winm DM-MB-TM-XX | unu/n OXY-SENS®
YCTpONCTBO 3alwmThl OT B3pbiBa EG lIx | unu/n KA-DN 25
YCTpONCTBO 3almThl OT B3pbiBa EG IIx| nnu/v DM-MB-TM-XX unuiv VSK
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