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Ysegomnenne ob QBTOPCKMX MPABAX
HO NpPOorpammHoe obecneuyeHme

OnucbiBaemble B Hactosiwem PykoBogctBe npopyktel OOO HIMO «TexHoKom» moryT
cogepxaTtb nporpammHoe obecrneveHne, XpaHsileecs B NONynpoBOAHWKOBOW NaMAaTU Mnn
Ha Opyrmx HoCUTENsx, aBTopckue npasa Ha kotopoe npuHagnexar OO0 HIMO «TexHoKom»
WnM CTOPOHHWMM npomsBoauTensaM. 3akoHopartenbcTBoM Poccuiickon ®depepaummn un
OpyrMx CTpaH rapaHTUpyloTCs onpegerneHHble wuckniountensHble npasa OOO HIMO
«TexHoKom» 1 CTOPOHHMX Npou3BoAMTENEN Ha NporpaMMHoe obecneveHve, siBnstoLleecs
06bEKTOM aBTOPCKMX MpaB, HANpMMeEpP MCKMYUTENbHbIE NpaBa Ha pacnpoCTpaHeHue unm
BOCNPOM3BEOEHME TaKNX MPOrpamMm.

COOTBETCTBEHHO,  W3MEHEHWe,  BCKPbITUE  TEXHOMOrMW,  pacrnpocTpaHeHWe  unu
BOCMNpon3BeaeHne nboro nporpammHoro obecnedeHns, cogepxatlerocs B npogykrax OO0
HMNO «TexHoKomy, 3anpeLLeHo B cTeneHu, onpeaeneHHon 3akoHo4aTeNsCTBOM.

Kpome Toro, npuobpeteHne npogyktoB OOO HIMO «TexHoKom» He noppasymeBaeT
npegocTaBneHve (MpSMo, KOCBEHHO UMK MHBbIM 06pa3oM) Kakux Obl TO HY BbINO NULIEH3UIA No
OTHOLLIEHUIO K aBTOPCKUM Npasam, nateHTam u 3asskam Ha nateHTel OO0 HIMO «TexHoKom»
unm nboro CTOPOHHEro NPOU3BOAMUTENS, 33 UCKMIOYEHMEM OObIYHON, HEUCKITHOYUTENBHOM
fbecnnaTtHOM NUUEH3MM Ha UCMONb30BaHWE, BO3HWKAKLWEN BCNeACTBUE OEWCTBUSA
3aKkoHogaTenbCcTBa NpW NpoAaxe npogykra.

MpoTokon obmeHa [aHHbIMM Mexay Aartynkamy ypoBHs TornuBa TKLS M BHeWHWM
YCTPOWCTBOM  SIBMASIETCA  KOH(bmMAeHUManbHOW MHOpMaUnen U UHTENNeKTyanbHON
coberBeHHocTbio OO0 HIMO «TexHoKom».

HecaHKUMOHMPOBaHHOE pacnpocTpaHeHe AaHHOMo NPOTOKona obMeHa 3anpeLlaercs.

NHpopmauma o Bes3onacHom
SKCMNYATAUMKU M YCTAHOBKE

B atom pasgene cogepxutcs BaxkHasi uHgpopmauus 06 addekTMBHOM M GesonacHom
akcnnyatauuu. lNMepen ycTaHOBKOW M MCMONb30OBaHWEM OaT4MKOB YpoBHS TonnuBa TKLS
npoyunTarite NPUBOAMMYIO MHGOPMAaLIMIO.

« K KcnnyaTtaunn He gonyckaroTca yCTpOVICTBa C NOBPEXAEHHON n3onsumen TOKOBeOyLnX
yacren, HapyLlleHnem LenioCTHOCTU Kopnyca 1 NOBPEXAEHHOM U3MEPUTESBHOWN YacThiO.

« OKcnfyaTauMOHHbIE — XapaKTEPUCTUKW:  3MEeKTpUYeckue  napameTpbl,  COCTOsSIHUE
N3MEPSIEMON KUOKOCTU U YCIOBUSI OKpYXatolleh cpedbl [OOMKHbl COOTBETCTBOBAaTb
YCIOBWSIM, YCTAHOBMEHHbIM NPON3BOAUTENIEM Ha JaHHOE YCTPOMCTBO. B npoTnBHOM criyyae
MpPOM3BOAUTENb HE HECET OTBETCTBEHHOCTb 3@ COXPAHHOCTb YCTPOWCTBA U KA4yecTBO €ro
paboTbl.

* Bce nogknioyeHWs LOMKHblI BbINONHATBCS MNPWU  BbIKMIOYEHHOM MNUTaHWM LaTyvka U
YCTPOWNCTB, K KOTOPbIM JaTYMK NOAKN0YaeTcs.



Beenenue

HacTosiwee PykoBoacCTBO pacnpocTpaHseTcs Ha AaTtuuk ypoBHs Tonnuea (OYT) TKLS
(manee yctponcteo, aatumk) npounssoactea OO0 HIMO «TexHoKom» n onpeaenseT nopsigok
YCTaHOBKW W MOAKIOYEHUS], @ Takke COOEPXMT onncaHve yHKLMOHUPOBaHWS YCTPOWCTBa
1 ynpasneHus Um.

PykoBOACTBO NpefHa3Ha4YeHo [Ansi  CreuvanucToB, O3HAKOMIIEHHbIX C  MpaBuiiamu
BbINOMHEHUS] PEMOHTHBbIX W MOHTaXHbIX paboT Ha aBTOTPaHCMOpTE, W BRafeoLmx
npocheccnoHanbHbIMU 3HaHUSIMK B 06N1acTy SNEKTPOHHOTO U 3MEKTpUYECKoro o6opyaoBaHus
pa3nnYHbIX TPAHCMOPTHLIX CPELCTB.

[ns obecnevyeHus nNpaBWNbLHOTO (PYHKLMOHUPOBAHMWSA, YCTAHOBKA M HACTporka Aatyvka
TKLS pomkHa ocyLecTBNATLCA KBanuumLmMpoBaHHbIMK crieuuanictamu.

Hatunk TKLS mMoxeT ucnonb3oBaTbCs B COCTaBe Kak CUCTEMbl KOHTPONS pacxoga TonnmBea,
TaK U CUCTEMbl MOHUTOPWHIa TpaHcnopTa.

[na ycnewHoro npuMeHeHns gatymka Heobxo4MMO O3HAKOMUTLCA C MPUHLMMIOM paboThbl
CMCTEMbI LIEMUKOM, U NMOHMMaTb Ha3Ha4YeHne BCeX ee COCTaBNSoLWMNX B OTAENbHOCTY.

Bce cgedenus o ¢hyHKYUOHANbHBIX BOIMOXHOCMAX U Opy2UX (NEYUUKAYUAX 0GMYUKOB YpOBHS

monnuga TKLS, a makxe csederus, codepxaujueca 8 Hacmoaujem Pykosodcmee, 0CHOBAHbI HA
BHUMAHUE ' nocsiedneti unghopmayuu u cyumaromcs 00cmosepHbIMU HAa MOMeHM Ny6iuKayuy.

000 HIO «TexHoKom» coxpansem 3a coboli npago 8HOCUMb U3MeHeHUA 8 MU (Be0eHUA Ul

cneyudukayuu 6e3 npedsapumenbHo20 y8e0OMeHUS Ul 0643amenbmea.




McTopus nameHeHuit

B Ttabnuue Huxe NPUBOAMTCA CNUCOK M3MEHEHMWIN B KaXXOOW BEPCUN OAHHOMO PyKOBO,EI.CTBa
nonb3oBaTtend.

Bepcusi | OnucaHue nsmeHeHumn [ara
1.8 [oGaBneHo onucaHve aBTOMaTU4ECKOM TapUpPOBKU 07/2015
1.8.1 McnpaeneHa cxema aBTOTapMpOBOYHOW CTaHLUK 07/2015
1.8.2 O6HoeneH pasgen «MNogrotoBka k pabote» 08/2015
WcnpaBneHa CTpyKTypHasi cxema NnofKio4YeHUst HacTOTHOTO Bbixoaa
1.9 12/2015
[o6aeneH pasgen «Kannbposka gatynka»
1.10 O6HoBneH pa3gen «ABToMaTnyeckas TapupoBKa» 02/2016
1.1 MameHeHa kapTa peructpos Modbus (RTU) 02/2016
1.12 HecyluecTBeHHble n3MeHeHWs B pasgenax 04/2012
[o6GaeneH pasgen «CepTudukatbl COOTBETCTBUS»
1.13 07/2016
OGHoBNEeH pasgen «ABToMaTn4ecKkas TapypoBKa»
1.14 HecyluecTBeHHble n3MeHeHus B pasfenax 07/2016
115 [oGaBneHbl yCnoBUSi XpaHEHUsi, TPaHCMOPTUPOBKM W yTURIM3aumu 11/2016
naTtumkoB TKLS
1.16 O6HoBneH pasgen «lMoaknioyeHne YacTOTHOTO BbiXxoaa» 08/2017

O6HoeneH pasgen «MoarotoBka k pabote»
1.17 [o6asneHo pasaen «JononHuTenbHas 3awmTa nsmepuTenbHbIX Tpy6ok 02/2018
Aatyvka» B NpUIIOKeHne

1.18 OGHoBnMeH pasgen «TexHU4Yeckne xapakTepUCTUKN» 08/2018

O6HoBneH pasaen « TeXHUYECKNE XapaKTepUCTUKM»
O6HoBneH pasfen «Kanwbposka AaTyvka»
[ob6aeneH pasagen «MnombupoBka gatymka»
HecyLlecTBeHHbIe U3MEHEHVs1 B pasaenax

1.19 07/2020




OcHOBHblE CBEOEHMS

Oatunk ypoBHsi TonnuBa TKLS — ycTpoicTBO, npegHas3Ha4YyeHHoe AN U3MEPEHUsT YPOBHS
Tonnuea B 6ake TPaHCNOPTHOIO CpeACcTBa U Nepeaayn NoKasaHui yCTpoNCcTBy cbopa AaHHbIX,
K KOTOPOMY AaT4yuk nogkmntodeH. [latymk ypoBHsi Tonnmea TKLS MOXeT ycTaHaBnMBaTbCs Kak
BMECTO LUTaTHOTO AaTyuka, Tak U B KayecTBe AOMOIHUTENBHOrO YCTPONCTBA As1 KOHTPOrsS
N3MEHEHUNs1 yPOBHS TOMMuBA.

MonyyeHHble Noka3aHusi MOryT nepegaBaTbcs Mo uHTepdency RS-485, B npotokone LLS
mnn Modbus, nnn Ha 4acTOTHbIM BbIxog B Buae 4vactothl, LUAM curHana, nepuogudeckomn
nocneaoBaTenbHOCTU UMMYNbCOB, MPOMNOPLMOHANbLHON N3MEPEHHOMY YPOBHIO.

[JononHutenbsHo, ¢ n3mepeHnem obbema Tonnmnea, NPOU3BOANTCA U3MEPEHME TeMnepaTypsbl
oKpy>atoLen cpegpl. MNonyyeHHble 3HaYeHWs TeMnepaTypbl BMECTE C NMoKa3aHWsSIMU YPOBHS
TOMMUBa NepeatoTcsl YCTPOMCTBY cbopa AaHHbIX.

B kadectBe ycTpoilctBa cOopa [aHHbIX MOXET BbICTynaTb fboe yCTPOMCTBO,
nogaepxueatoLiee obMeH faHHbIMU Mo ogHoMy U3 npotokonoB — AGHIP, Modbus vnu LLS:
6OPTOBOW KOHTPONEP MOHUTOPWHIA, KOHLEHTPATOP UK ApYyroe YCTPOMCTBO.

I'IonyquHble OaHHble MOryT HanpsaMyr BbIBOOAUTbCA Ha WMHOUKATOP, U B panbHenwem
MCcnonb30BaTbCA B OTHETAX.

LUndposon ngeHtudmkarop garumka: 0xb23f.



TexHuueckmne xapakTepPUCTUKM

HanmeHoBaHue napameTpa

3HauyeHue

BbixogHble nHTepdeicol

RS-485 (TIA/EIA-485-A),
YaCTOTHbIW BbIXOZ,

MpoTtokonkl nHTepdenca RS-485

AGHIP'/ LLS / Modbus

Bluetooth Low Energy (BLE) Ectb
BcTpoeHHEIn akcenepomeTp / AaTyuk yrna HaknoHa Ectb
ABTOMaTMYecKas TapupoBKa Ectb
CamopguarHocTtuka Ectb
OTyeT 06 owmnbkax Ectb
[uncTaHunoHHas HacTponka no uHTepdgency Bluetooth Ectb
[nctaHumoHHas HacTporika no nHtepdency RS-485 Ectb
OnctaHumoHHoe o6HOBMNEHKE NporpaMmmbl (MPOLLUMBKM) Ectb
BepneHve xypHana cobbiTuii Ectb
M3mepeHue TemnepaTypbl Ectb
KonnyecTBo ANCKPETHBIX BXOAOB, LUT 1
MapameTpbl YaCTOTHOrO BbiXxoga

[nanasoH BbIxogHoOro curHana, Iy, 100...3000
Tvn BbIXOAa OTKPbITBIV KOMMeKTop
MakcumanbHbIN TOK Harpysku, MA 200

" NMpotokon AGHIP (AutoGRAPH Hardware Interface Protocol) 310 npotokon cea3u mexay 6opToBbiMu KoHTponnepamin «AgTol PA®» u parunkamn TKLS,
no3BoAAOLLMit NepeaBaTb AONONHUTENbHYI0 MHGOPMALIIO BMeCTe C IOKa3aHUAMM YPOBHS, Hanpumep, oAbl oLWNBOK, NIorK, yron HaknoHa 1 T.4. [ina
obecneyeHma 06meHa AaHHbIMI B npotokone AGHIP mexay kontponnepom «AgTol PA®» 1 patunkamm TKLS focTatouHo BKIOUMTD AaHHbIA NpoToKon
B KOHTpONNepe. Ecnu KoHTponnep, K kotopomy noakmioyeHbl aarunky TKLS, uHuumanusupyet nepefady AanHbIX B npotokone AGHIP, natunku ypoHa

TONNNBA aBTOMATUYECKY PaCno3HaloT NPOTOKON Nepeaauy, Aaxe e BbIXOAHON I/IHTEp(I)eVI( HaCTPOeH Ha Apyroii npoToKon.




TexHUYecKue XxapakTepUCTVKM (MPOAOIKeHe):

HaunmeHoBaHue napameTtpa

3HauyeHue

NapameTpbl UsmepeHUi

Mamepsemas cpepa

BeH3nH, aMsenbHoe TonnmMBo

[nanasoH namepeHus YPOBHA B 3@aBUCMMOCTU OT ncnorsn-

HEeHUA, MM 0..2000
ToyHOCTb M3mepeHust B paboyent obnacTu, He xyxe, % 1,0
Bapwauua nokasaHui, Mm 0.01.L2
PaspeLuatowas cnocobHoOCTb, 61T 12
[nana3oH namepeHus Temnepatypsl, °C -40...+85
MorpeluHOCTb U3MepeHns TemnepaTtypbl, °C +1
MapameTpbl paboTbl AaTyuKa

HanpsikeHne nutanus, B 7...60
MoTpebnsembiii TOK, He bonee, MA? 30
TemnepaTypHbIn gnanasoH, °C -40...485
CTteneHb 3alWnThI KOpryca IP69
[nuHa namepuTenbHOM YacTn, MM 750 /1000 / 1500 / 2000
[abaputHble pa3mepsl, He 6onee, MM 75 x 75 x (35+L)
Tun KpenneHus SAE 5
CpepnHuii cpok crnyxosbl, net 10

2 —3T0 AIMHa U3MEPUTENbHOI YacTu.

*Bce 113MepeHuA NapameTpoB yCTPOIACTBa, Kpome 0c060 0roBOpeHHbIX C1y4aes, NPoKU3BOAATCA NPU HOMUHANIBHOM HaNPAMXEHWUW NUTaHKUA

(120£0,5)8B.




KomnnekT nocTtaekm

Ne | HaumeHoBaHue Kon-Bo

1 | Oatumk ypoBHsi Tonnmea TKLS + Kpbilika 3awmTHas 1wt

2 | KomnnekT MoHTaxHbIN' 1 koMnNnexT
3 | Kabenb MoHTaxHbI 7,5 M (B MNacTnkoBow rogpe)? 1wt

4 | [oHHbIN ynop Npy>XuHHbIA® 1wt

5 | KomnnekT akcnnyaTalMoHHOM JOKYMEHTaLMN 1 WwT.

Puc.1. KomnnekT noctaskm

"B KOMMNNEKT MOHTaXHbIIi BXOAAT:

« [poknapka ynnotHuTeNbHaA —-Tur
« (amope3 ¢ Wwaiiboii u ynnotHUTENbHOM Npoknaakoii M5 -5
« 3aknenka-raiika c pe3b6oit M5 -5
« Bunt-6ont kpenexHblit M5 -5
« Mnomba pasbema nnacTukoBas -2t
« W30nupytoLuuit Konnayok (3anacHoit) =T
« Mpenoxpautenb ¢ fepxatenem —-Tur

2 (TaHapTHa AMuHa kabena. Moctaska ¢ kabenem Apyroit ANKHbI BO3MOXHA N0 3aKasy.
3 [loHHbI# YNOP NpYXXMHHbIiA NOCTaBAAETCA TONbKO ¢ AaTumkamu TKLS ¢ AnuHoit usmeputensHoi yactn 1500 1 2000 Mm.

Ha pucyHke Bbllle npuvBedeH MpUMep 3MEMEHTOB, KOTOPble MOryT BXOAWUTb B KOMMMEKT
nocTaBku. PeanbHbIi KOMNEKT MOCTaBKN MOXET OTNMYAaTLCA OT NpUMepPa Ha PUCYHKE.



CoCTaBHbIE YACTU AATYMUKA

YPOBHS TOMNMBA

ok

4 H[ YPOBHA Tonuusf\

. C 7..60 V=30 mA h

E TexHoKom

OTBepcTHe ANA NNoM6upoBKM (4 rT.)

1. MapkupoBKa paTumka’

2.  Kpenexnoe orBepctue (5 wr.)
3. WUnTepdeiichbiit pasbem

4. BHewwHAA KpbilIKa

5. YnnothutenbHas npoknagka
6. U3meputenbHas Tpy6Ka

7. W3onupylowuii Konnayok?

8.

9.

[lpeHaxHbie oTBepcTyuA (2 WT.)

4
5
o

Puc.2. CoctaBHble yacT aaTymka ypoHa Tonamea TKLS

8/

"MapKupoBKa COAEPKUT TOBAPHDII 3HAK M KOHTAKTHbIE IAHHbIE 3aBOJA-U3rOTOBUTENS, HAUMEHOBAHWE W 3aBOACKOI CEpUiiHblil HoMep

U3[eNUA, AaTy BbIMycKa.

2[1aTuvK NOCTaBNAETCA C TPAHCMOPTHOI 3arNyLLIKON, KOTOPYI HeO6X0AUMO CHATD Nepezl YCTaHOBKOIA aTumKa B 6aK.



Onuncanne nHTepdencHOro pasbema

Pazbem 1 Pazbem 2

WHmepdbeticHbili pazsem damyuka. Pazwem yonurumensHo2o kabens.
Bud co cmopoel KoHmakmos. Bud co cmopoel pazsema.

Puc.3. VitepdeiicHblit pasbem

Ne | LiBeT npoBoaa B kaGene HasHauveHue
1 KpacHbin +OCHOBHOTO NUTaHNA

2 OpaHxeBbii RS-485 (A)

3 Cepbliti YacTtoTHbin Bbixog (OK)

4 YepHbin Obwwnn

5 Kopun4yHeBbIn RS-485 (B)

6 Benbin LindppoBoit Bxog (no «-»)

Ha obounx pasbemMax MMerTCA Koy ana npegorepalleHna HenpasuiibHOro NOOKIMKOYEeHUA.




[Nogrotoska k pabote

lMepen Hayanom MOHTaXHbIX paboT HACTOATENbHO PEKOMEHOYETCA MPOBEPUTL YCTPONCTBO
Ha Hanuune MexaHM4Yecknx NoBPEXOEHWUN.

BbiGop MecTa ycTaHOBKM AaT4ymKa

* BbIOOp MecTa yCTaHOBKM AaTyMka NpoM3BOAMTCHA B 3aBMCMMOCTM OT reOMETPUYECKON
topmbl 6aka Tak, YTOObI 0becrneunBaTe MakCMMarbHY HE3aBMCMMOCTb NMOKa3aHUM gaTtynka
OT konebaHuii TONNuBa, B CNly4ae HaknoHa TPaHCNOPTHOrO cpeacTaa.

* pEeKoOMeHZyeTCsl yCTaHaBMnMBaTh AaT4yMK MaKCMMaribHO GrnsKo K LeHTpy Gaka (Puc.4):

)
2

Buga cnepeamn Bug cboky Buga csepxy

Puc.4. PekoMeH0BaHHbIii BAPUAHT YCTaHOBKM aTuutKa B 6aK.

* eCnn un3-3a reoMeTpuyecknx ocobeHHocTel Gaka ycTaHOBKa OLHOMO JaTyvMka He
obGecneynBaeT Tpebyemyto JOCTOBEPHOCTb MokKasaHuii, TO PEKOMEHAYETCS YCTaHaBNMBaTb
HEeCKOInbKO AaTt4nkoB B OAUH 6ak. Hanbonee 4yacto NpuUMeHAeTCAa cuctema U3 AByx 4aT4MKoB,
YCTaHOBMEHHbIX Ha paccTosHWMM Apyr OoT Apyra. B atom cny4yae ypoBeHb Tonnuea B Gake
OyneT npefctaensaTb COO0M cpeaHee 3HaYeHe MexXay NoKasaHUaMM OBYX AATUYNKOB.

Buga ceepxy

Puc.5. PekomeH/30BaHHbIii BAPUAHT YCTAHOBKI ZBYX JaT4MKOB B 0fUH 6ak

YcTaHoBKa AByX AaT4nKoB B Bak Takke obecrneynmBaeT TOYHOCTb M3MEPEHUIA NPY ABUKEHNM
TPaHCMOPTHOrO CPeACTBa Mo Y4acTKy AOPOrv C YKIOHOM.

- cnepyet yGeaouWTbCs B OTCYTCTBMM BHYTpU Gaka nNeperopogok W AOMOSHUTENLHOM
obopynoBaHusa B pagnyce 35 MM OT LiEHTpa NpeanosniaraeMoro MecTta yCTaHOBKM JaTyuka.



MoarotoBka TonnUBHOro 6aka

MoarotoBka TOMNMBHOMO Gaka K MPOBeAEHMI0 MOHTaXHbIX paboT AormKHa OCYLLEeCTBAATLCS
B COOTBETCTBUW C TPebOBaHMAMMN TeXHUKM Be30MacHOCTH, YCTAHOBMEHHbIMW AN AaHHOTO
baka. Ecnu 6ak 6eH31HOBBIN, TO Nepe HayarnoM MOHTaXHbIX paboT He0BX0AMMO NOMHOCTLIO
CNUTb U3 HEro TONMMBO M NponapuTb 6ak, NMBo 3anonHUTL BOZOWN.

B BbiGpaHHOM MecTe Ha 0ake npocBepnMTb LEHTpanbHOe OTBepcTWe AN Jatyvka
BumeTannuyeckon KOpoHkon anameTpom 35...37 MM. BeinonHWTe pasmeTky Ans 5 oteepctuin
noA KpenneHue Aatyvka B COOTBETCTBUM C pa3Mepamu, npveedeHHbiMu B [NpunoxeHmun 1
AaHHoro PykosoacTaa. [pu 3ToM pekoMmeHayeTcs cpasy yunTbiBaTk pacrnonoxeHne kabens
AaTtyunka ¢ MHTepdeNCHbIM PasbeMOM.

Mo BbINONHEHHON pa3meTKe NPOCBEPNUTbL 5 OTBEPCTUI C AMameTpoM, B 3aBUCUMOCTM OT
cnocoba KpenneHns gatyuka:

* J 3 MM NpuY MCNOMb30BaHWN CaMOPE30B C LWANBON U YyNNOTHUTENBLHOW MPOKMAAKoN u3
KOMMNIEKTa;

c @7 MM npu ncnonb3oBaHUKM 3aKrenoKk-raek n3 KoMnrekra.

B npouecce BbINOnMHEHUsi Bcex paboT Mo cBeprieHWio Gaka HeoGXoaumo nepuoanyeckn
cAoyBaTb 0OpasyloLlyrocs MeTanyM4eckyto CTPYXKy BO u3bexaHue ee nonagaHusi BHYTPb
baka.

MoaroroBKa AaTyukKa

[nuHa nsamepuTenbHOM YacTu JaTyumka MOXeT OblTb obpesaHa Nnog KOHKPeTHbIM Gak. [ns
3TOro HeoBGXoANMO:

* U3IMEepUTb FJ'Iy6I/1Hy baka, B KOTOPbLIN yCTaHaBMBaeTCA OaTyuK, OonycTuB J'IVIHeIZKy B
npoceepreHHoe ueHTpanbHoe OTBepCTune OAna aartvyumka.

* Ha pabodyen gnuHe fatymka L oTMeputb nonydeHHyto myouHy 6aka L1 n ymeHblnTb ee
Ha 10-20 MM BO M306exaHue UCKaXKeHUs1 NoKasaHu 13-3a HanMunsa NnpuMecen, ocagka unm
BOAbI, KOTOPbIE MOTYT NPUCYTCTBOBATh Ha AHe Gaka. BennunHy 3anaca cnegyet nogdvpartb
ONbITHLIM NYyTEM, UCXOOSA U3 COCTOSHWUSA TOMNNMBHOro 6aka, B KOTOpbIN OyaeT ycTaHOBMNEH
naTyuk.

[~=————"JIVHWA OBPE3KU 0

L1 muryc 10...20mm

L

L1-W3MEPEHHAA [J1Y6l
L - UICXOAHAA AJTNHA JATY

Puc.6. 06pe3ka u3mepuTeNbHON YacTi AaTunka

llpu o6pe3ke usmepumensHol Yacmu Cledyem y4yumel8ame, Ymo ee MUHUMA/bHAA OUHA

NPUMEYAHUE
00/KHA COCMasnamb He meree 150 mm.



* OTpesaTb W3MEepUTErnbHYI0 TPYyOKY HYXHOW ANWHblI Tak, 4TOObl NUHUS cpesa 6bina
nepneHavKynspHa NpoaonbHON OCK Aaryuvka.

* nocrne obpeskn HeobXoAMMO 3a4YMCTUTb HANWIBHMKOM MECTO chufa OT 3ayCeHueB U
YCTaHOBWTb U3ONMPYIOLLMIA KOMMA4Y0K M3 MOHTaXXHOTO KOMMIIEKTa Ha M3MepuTenbHble Tpybkn
(CM. pUCyHOK Huxe).

Puc.7. YcTaoBKa v3onupyloLLero Konnauka

Kanu6poska, mapuposka u dKcniiyamayus 0amyuka yposHs moniusa 0e3 u3onupyrujezo
KoAINayKa Moxem npugecmu K HeKoppeKmHoMy U3MepeHUI0 ypoBHS monJuea

BHUMAHUE

Jamyuk nocmaensemcs ¢ mparcnopmuoli 3aenywikodi. flpu yemaroske damyuxa 6e3 oGpesKu
IMPAHCNOPMHYH0 3a27TYWIKY HE0GX0OUMO NpedBapumesbHO CHAM.

lMocne ycTaHOBKU M30MNMPYHOLLEro Konnayka HeobxoaMmMo BbINOMHUTE KanMbpoBKY MOMHbIN/
nycton 6ak — 3agaTb B AaTYMKe MokKasaHusl, COOTBETCTBYIOLLME MOSIHOMY U MycToMy Oaky.
HacTtpoiika 3agaetcs npy noMoLLm nporpaMmmbl koHdurypatopa TKLSConf nnm mobunesHoro
npunoxexusa TKLS Tool.



KannbpogBka gartuuka

Kanunbposka gatyuka Tpebyetcsa ANs yCTAHOBKM HUXKHETO U BEPXHENO NpeaenoB U3MepeHus
YPOBHS, KOTOpbIe ByAyT COOTBETCTBOBATL MYCTOMY M MONHOMY 6aky.

PekomeHayeTcsa cHavana BbINONHWUTL KanmbpoBKy AaTymka ansa nyctoro 6aka. Jlydyiie Bcero
3TO cAenatb Npu NepBOM BKIOYEHUW AaTyMKa, Korga ero uamepuTenbHble TpyOku elle He
norpy>eHel B Tonnueo. Ecnu gatyuvk paHee akcnnyatnposarcs, To nepea kanvbposkon Ans
nycroro 6aka HeobxoAMMO 13BreYb AaT4MK 13 6aka 1 gaTb TONMMBY CTEYb N3 N3MEPUTENbHbIX
Tpy6oK (~ 10-15 MUHYT).

Puc.8. KanubpoBka aatunka. YcraHoBka 3HaueHus «[lyctoit 6ak» Puc.9. KannbpoBka Aatuvka. YcTaHoBKa 3HaueHuit «IofHbli 6ak»

ons YCTaHOBKM nokKasaHum nycroro 6aka HeobxoaMMo:

* noakntounTb AaTuunk TKLS K koHdMrypaTopy CornacHo MHCTPYKLUMK, NpUBEAEHHON B hanne
cnpasKku Ha KoHdurypaTtop. MNokasaHus gaTunka nossATcA Ha BkNagke «KoHdurypaums»;

* [OXAaTbCs B KOHMUrypaTope ctabunusaumm ypoBHSA U HaxaTb Ha KHOMKY HanpoTuB
nons «lycton Gak». MNepBrYHbIE NoKasaHus AaTyuka OyayT 3aHeceHbl B none «llycton
Gak».

[ins ycTaHOBKM Noka3aHui nonHoro 6aka Heo6xoaAnMo:
* noakntounTb gatumk TKLS k KoHGurypaTopy;
* 1CMonb30BaTh TONMMBO, B KOTOPOM AaTyumk OyaeT B AarnbHellwem paboTars;

*+ ecnu kannbposka Ans nonHoro 6aka ocyLLEeCcTBAAETCA NPY MOMOLLM €MKOCTU C TOMNMMBOM,
TO NepeBepHyTb AaTyuK U BNUTb Hebonbloe konuyectso Ttonnwmea (~ 10-20 mn) B ero
n3MepuTenbHble TPyOKkM Yepe3 ApeHaxHoe OTBepcTMe, Hanpvmep npu NoMOLM LWnpuua,
nmbo ceepxy Yepes TpyOku. 3aTem yCTaHOBUTL A4ATYMK B 3aMOMHEHHYIO TONMMBOM €MKOCTb
ans kanubposkn TakuMm o6pasom, 4TOObl uaMepuTenbHble TPyOku OblNn MONHOCTBLIO
norpy>eHbl B TONMAMBO;

* ecnu KaJ'II/I6pOBKa nonHoro 6Gaka ocyulecTBndeTca nytemMm 3alMBkM TonnuvBa B
n3MmepuTernbHblie pr6KVI [aTtyuKa, To nepeBepHyTb AAaTYMK N 3aKPbITb APEHaXHble OTBEPCTUA.
3aTtem 3anuTb TONNNBO B n3mepuTerbHble pr6KVI AartyuKka o nxX NoriHOro 3anoJjiHeHUA;

* [oXOaTbCs B KOH(purypatope ctabunusaumm ypoBHSA U HaXaTb Ha KHOMKY HanpoTuB
nons «MonHein 6ak». MepBuYHbIE NoKa3aHWs AaTynka OyayT 3aHeceHbl B none «[MonHbIn
0ak».

[nsa 3aBepLueHns KaJ'IVI6pOBKM Aartyvka HeobXxoaMMo HaxaTb KHOMKY «3anuncatb HaCTPOMKNY.



Bo apema gvinosiHeHus kanubposku He ciiedyem omksioyame damuux om koghuzypamopa TKLS.
MPUMEYAHUE)  Lotu mpeGyemca coxpaHume KanuGposoyHsle OaHHble, Mo neped omkJoyeHueM Heo6xooumo
3anucamo Hacmpodiku 8 0aMYUK, HAXAs KHONKY «3anucame HacmpoUiku» 8 KoHgu2ypamope.

dPukcauusna n3mepuTtesnibHbIX TPYGOK AaTyukKa

Mpu akcnnyaTaumMm SaTtyMkoB YPOBHS TOMMBA C ANVHOWM M3mepuTenbHor Yactu 6onee 1000
MM MOXET MMETb MECTO noBpexaeHue Tpybok n3-3a konebaHusa Tonnuea B 6ake nNpu peskmx
YCKOPEHUSX U TOPMOXEHMSIX TpaHCMOpPTHOro cpefctea. Bo usbexaHune atoro Tpebyetcs
OonornHuTenbHas prkcauust nsMepuTernbHbIX TPYOOK.

HawnGonee pacnpocTpaHeHHbI cnocob gurkcaumm TpyGok — 3TO UCMoNb30BaHUE NPYXXUHHOTO
JOHHOIO yropa, NoCTaBnAeMOoro B komnnekTe ¢ gatunkamu TKLS ¢ AnvHOM n3ameputenbHoM
yacTtn 6onee 1000 mm.

OC06eHHOCTUN YCTaHOBKM
* [OOHHbIN ynop AO/MKeH yCTaHaBNMBaTbCA BMECTO U30NUPYHOLLLEro Konnayka nocne 06pe3KVI
n3mepuTerbHbIX pr6OK AaTtyuka;

* M3MepuTerbHble Tpy6OKM AaTumka HeobXxoaMMo o6pesaTh Ha BeNnuUMHY rmyGuHbI 6aka MUHYC
17-25 MM. 3TOT OTCTyn HEOGXOAUM AMsi CXKaTWsl MPYXWHbI JOHHOTO yropa, [A0CTaTo4MHOro
Ans dukcaumm TpyBok Aatuvka. Takke YpesmepHoe cxxaTue MPyKUMHbl MOXKET 3aTpyAHWUTb
nonagaHue ToNnuea B U3MepuTenbHble TPYOKM NpU SKCMNyaTaumMmu AaTuuka;

JINHWA OBPE3KN

L1 munyc 17...25 mm

L

Xo

Puc.10. 06pe3Ka u3mepwTeNbHOi YacTv aTymKa Mpu MCMosb30BHMM MPYKUHHOTO IOHHOTO YTiopa



* nocne o6peskn HeOGXOAMMO YCTaHOBUTb AOHHLIN YMOP, NMOCTaBMsEeMbI B KOMMIEKTE, Ha
n3MepuTenbHbIE TPYBKM Kak MoKa3aHo Ha PUCYHKE;

Puc.11. TlopAAoK yCTaHOBKY AOHHOTO ynopa

e AN obecrneyeHuss HaOeXHOM W NpaBuUnbHOW UKCAUUN U3MEpUTENbHbIX TPYGOK
HeoGX0AMMO YCTaHABMMBATbL A4aT4MK C JOHHBIM YOPOM CTPOro NeEpneHAMKYNSPHO OHY 6aka.
YcTaHoBKa JaTyuka ¢ OHHBLIM YNOPOM Mo MoGbiM APYrMM YITOM OTHOCUTENBHO AHa Gaka
He Jornyckaercs;

4 % ) % )

Puc.12. Tipumep yctaroskw YT ¢ NPY>KUHHBIM AOHHbIM YNIOPOM

« ecnu copma Gaka He MO3BOMSET YCTAHOBUTb [OHHBLIA YMOP KOPPEKTHO, HEOOXOAUMO
BbIGpaTh Apyroi cnocob dukcaumMm 1 3alumTbl U3MEPUTENbHBLIX TPYGOK OT NOBPEXAEHUS
npu pe3kux konebaHusx Tonnvea B 6ake. [JononHUTENbHbIE BapuaHTbl (hMKCaLMK 1 3aLLMTbI
n3MepuTenbHbIX TPYOOK AaTyMKa paccMoTpeHbl B MNpunoxeHun 3 4aHHOTO JOKYMEHTA.



YcTaHoBKa gaTumka

Mocne kanuGpPOBKM rPaHUYHbLIX NOKa3aHW AaTyMka MOXHO MPOM3BOAUTL Ero YCTaHOBKY B
Gak (v gpyryto eMKOCTb € TOnnMBOM). [Ansi 3Toro Heobxoaumo:

¢ YCTaHOBWUTb YNJIOTHUTENbHYIO MPOKNaAKy Ha AaT4ynK Tak, 4YTOOLI BCE KpeneXXHble 0TBepCTuA
Ha gat4ynke COBMECTUIIUCb C OTBEPCTUAMU Ha yI'IJ'IOTHI/ITeJ'IbHOVI npoknagake;

¢ YCTaHOBUTb OaTyuK C yl'IJ'IOTHMTeﬂbHOIZ NpoKnagkon Ha noaroToBleHHYO NOBEPXHOCTb
baka, onyctme namMepuTterbHble pr6KVI B LUEeHTpanbHOE OTBEPCTUE,

¢ COBMECTUTb KpeneXHble OTBEePCTUA AaTyMKa C KpeneXXHbIMYU OTBEPCTUAMU HA TOMNNTMBHOM
Gake, NOAroTOBMNEHHbLIMW AN YCTaHOBKU aT4HUKa,

* HagexHo 38(*)I/IKCVIpOBaTb OaTtynK npu nomMmoLn MHCTPYMEHTOB, BXOOALWMX B COCTaB
MOHTaXHOro KomMnnekrta, noctaBndemMoro BMecte ¢ A4aT41UKOM.

B kayecTBe JOMOMHUTENBHOW 3aLLUTLI OT BO3MOXHOMW NPOTEYKMN TOMNMBA B MECTE YCTaHOBKM
AaTyvKa JOMyCKaeTcsl UCMOofb30BaHne aBTOMOOWIBHOrO MacnobeH30CTOMKOro repmeTyvka.
lepmeTuk HaHocuTCA Ha 6ak BOKPYT LLIEeHTPanbHOro OTBEPCTUSA paBHOMEPHbIM CITIOEM TOMNLLMHON
1-2 mm. LWunpuHa cnosi HaHOCMMOTO repMeTuKa COOTBETCTBYET pasMepy YNIOTHUTENbHON
NpOKNagku 13 KoMnnekTa gatymka. He cnegyeT HaHOCUTb Ype3MepHO OOMbLLIOE KONUYECTBO
repMeTrka BO usbexaHve ero BblAABNMBAHUS NPU MOHTaXe W BO3MOXHOIMO MonajaHus B
OpPEeHaxHble OTBEPCTMSA AaTyuvka.



[TogkntoyeHmne naTumka

B komnnekte ¢ gatyMkoMm nocTtaBngercsi kabenb B NIacTUKOBOW ropuMpoBaHHON TpyOke
anvHon 7,5 metpos. lMpu HeobxoammocTn kabenb MoxeT ObiTb yANMHEH NPOBOAAMM,
ceyeHueMm He meHee 0,5 Mm2.

Bce coeguHeHuss pomkHbl obecnevvBaTb HAAEXHbIA KOHTaKT M ObiTb  TLWATENbHO
N30MMPOBaHbI.

Hatumk ypoBHA TonnmBa TKLS MOXET MOAkno4aTbCsa K MOOOMY BHELLUHEMY YCTPOWCTBY,
nogaepxwmeatoemy npotokon Modbus unu LLS n nepenasaTb nokasaHus ypoBHA TONNvBea
B 6ake. Kpome TOro, Hanmyme 4acTOTHOrO Bbixo4a MO3BONSAET NofyyaTb NOKa3aHUsi ypOBHS
B BMAE 4YacTOThl.

Kpome namepeHusi ypoBHs TONMMBa OaTUYMK U3MEPSIET TeMnepaTypy OKpyXatoLlen cpeabl 1
nepenaeT 3TU NOKa3aHWs BMECTE C AaHHbIMU YPOBHSA TONNMBA.

B pasgenax Hwke pacCMOTPeHO NoAaKYeHne aatymka yposHsa tonnmea TKLS:

* [MoagkntoyeHne nuTaHus.
¢ lMNopkntoyeHue Kk WwnHe RS-485.
 [loagkntoyeHne YacToTHOrO Bbixoaa.

Bce nodkmoueHus cedyem npousgooumbs npu BbIKIOYEHHOM NUMAHUU 0amyuka u ycmpolicms,

BHUMAHME
NOOKNIOYAEMBbIX K OGMYUKy.



[TogkntoyeHmne NUTaHUS

° |_|pl/l NoAKNMK4YeHnn nuTaHna cnenyet cobniogatb npasuna TeXHUKN ©esonacHocTy,
npeanycMoTpeHHble npaBunamMin BbINONTHEHUA PEMOHTHbIX pa60T Ha aBTOTpPaHCNopTe.

° ,D,J'IFI 3alKnTbl NPOBOAOB Lenn NMTaHNA OT KOPOTKOro 3aMblkaHUA, B KOMMNJEKTe C AaT4nKoM
NOCTaBndeTcda npegoxpaHuTenb. ,D,ep»(aTenb npenoxpaHutena yCTaHOBNEH Ha Konbue
npoBoaa, Kotopoe Heobxooumo pa3pes3aTtb nepea 3KcnnyaTau,mel7|.

+ Bxog gatumka paccumTaH Ha HanpsikeHue nutaHus ot 7 0o 60 Bornbt.

Pasbem 2

KPACHBIW (1)

YEPHBbI (4)

-

Puc.13. MoaknioueHue nuTaHua.

Mopsaok noaknoYeHUs NUTaHUA:

* MoaknounTb npoBoga «+OCHOBHOTO MUTaHUA» M «OBWMin» Kabensa yaonMHUTENbHOTO,
NOCTaBMAEMOrO B KOMMIEKTE, K COOTBETCTBYIOLLIMM NMPOBOAaM GOPTOBO CETU TPAHCTIOPTHOIO
cpeacTsa.

« MoaxniounTb NpefoXpaHuTenb, NOCTaBMAEMbI B KOMMNEKTE B LieNb NUTaHUA AaTtyvka.

* lMogkntountb Pasbem 2 k Pasbemy 1.



[logkniouenme wnHbl RS-485
(TIA/EIA-485-A)

Hatunk TKLS ocHalleH nHtepdeincom RS-485 (TIA/EIA-485-A). 3T0 NO3BONSET NOAKMIOYUTL
OaTynK YpOBHS TOMMMBA K NOOOMY BHELLUHEMY YCTPOWCTBY, OCHaLLlEeHHOMY wwnHon RS-485
ONSA cunTbIBaHNS nokasaHui gatyunka. datunk TKLS nogaepxuBaeT crieqyoLme NpoToKorbI
obmeHa gaHHbIMK No nHTepgency RS-485: AGHIP, LLS n Modbus. HacTpouTb npotokon u
napametpbl paboTbl nHTepdenca RS-485 MoxHO npy NomoLLM NporpamMmbl KoHdUrypaTopa
TKLSConf unn mobunsHoro npunoxenns TKLS Tool.

Oatumk TKLS B npotokone LLS n AGHIP moxeT nepenaBaTh NokasaHus yPOBHS Kak B OTYeTax
ALM, Tak 1 B nuTpax nnm B % ot obero o6bema 6aka. [1ns Toro YTobbl 4aTYMK NepecymTbIBar
noKasaHus ypoBHS B NUTPbI Unu % n nepegasan Mx KOHTponnepy HeoOXoaMMo 3arpy3uTb B
OaTuunk TapupoBoYHyto Tabnuuy. MogpobHee cm. dann cnpaeku koHdurypatopa TKLSConf.
Datunk TKLS mMoxeT ObiTb MOAKIOYEH K cregyllWwMM BHELWHMM YCTPOUCTBaM mno
wuHe RS-485:

» 6optoBor KoHTponnep «ABTOPA®». OOMeH AaHHbIMM MOXET OCYLIEeCTBNATLCA B
npotokonax AGHIP, LLS n Modbus. MNpu nogkniodeHun k koHTponnepy «AsTol PA®y,
OocCHalleHHoMy AByMs WwinHamu RS-485, pnatunkn TKLS HeobxoamMmMo nogknoyvatb K LUMHE
RS-485-1;

* CTOpOHHEE YCTPONCTBO cbopa AaHHbIX, OCHALLEHHOe WuHon RS-485 n nogaepxuBatoLlee
npoTokon LLS mnnu Modbus.

He donyckaemca nymame nodkntoyerue k IUHUAM «A» U «B». B c1yyae HenpasunbHoz0 nodk/oyeHus

BHUMAHUE .
paBomocnocoBHoCcMb 8cex ycmpolicme He 2apaHMupyemc.

Bce nodkimioyeHus ciedyem npou3godume npu 8bIKIIOYHHOM NUMAHUY damyuka u ycmpoiicme,

HUMAHMUE
8 NoOKYaembix K wiuHe RS-485 damyuka.



[ToakntoyeHme YaCTOTHOIrO BbIXOOA

Oatunk ypoBHA TonnmBa TKLS ocHalleH OOHUM 4YacTOTHbIM BbIXOAOM C OTKPbITbIM
Konnektopom. YacTtota curHana Ha 4YacTOTHOM BbIXOAE [AaTyvMka NponopuMoHarnbHa
nokasaHusiM YpoBHs1 Tonnuea B Gake.

[unanasoH BbixogHoro curHana — ot 100 go 3000 IMu.

MakcrmanbHbIN TOK Harpyskv He JormkeH npesbiwaTts 200 MA.

YacToTHbIN BbIXOA NO3BOsieT NoAKNo4UTL gatynk TKLS Kk crneaylowmm ycTpoincTeam:

* KUMdpPOBOMY BXoAy No «-» 6opToBoro koHTponnepa «AsTol PAd®», KoTopbIi noaaepxusaet
N3MepeHne 4acToThl;

* K CTOPOHHEMY YCTPOWNCTBY C LIPOBbLIM BXOAOM, NOAAEPXKMBAKOLLUM N3MEPEHNE HYacTOoThbl
B AnanasoHe BbIXOAHOMo YacTOTHOro curHana gatydmnka TKLS.

Mpun nogkntodeHun k koHTponnepy «AsTol PA®» yacTtoTHbIN Bbixog Aatuvka TKLS gormkeH
noaknoyaTbes K umdpoBbiM Bxogam 1-4 ¢ norukon pabotel No «-». MNepen nogknoyeHem,
BXOA KOHTponnepa Heobxogumo mnepeknountb B «YacToTHbii pexumy». Ecnm Bxop
koHTponnepa «AsTol PA®» He noaaepXvBaeT YaCTOTHbIV PEXUM (KOHTPONNepsbl C CEPUAHBIM
Homepom go 52500), To BbIXO4 AaTyMKka M BXOA, KOHTpomnnepa HeobXxoaMMo HacTpouTb Ha
pexum «lMepuoamdeckuin cyetymky. MNpu 3ToM Npy 06paboTke NokasaHui (B ANCNETYEPCKON
nporpaMme) CTOMT y4MTbiBaTb, YTO KOHTPOMNEpP OCYLLECTBMSIET M3MEpPEHNe (PPOHTOB, a He
UMMyNbCOB, NO3TOMY MOMy4YeHHOE 3HaYeHne Heobxoaumo nogenuTb Ha 2.

HacTpoiika CTOpPOHHEro YyCTpPOMCTBa [AOSHKHA OCYLLECTBMAATLCA COMMacHO WHCTPYKLUW,
npuseaeHHow B PykoBoacTBe nomnb3oBaTens Ha 3TO YCTPONCTBO.

BHYTpeHHﬂﬂ cXemMa 4YaCTOTHOro Bbixoaa:

YACTOTHbIV BbIXO[,

FANTbBAHUYECKAA
PA3BA3KA

Puc.14. BHyTpeHHAA (xeMa YacToTHOTO BbIXOZA aTuvka ypoBHA Tonmea TKLS.

[Mookmoyerue damyuka TKLS k (1K ocywecmensemca npu nomowu [Ipeo6pazosamens
unmepelicos USB-RS485 TKLS-Prog-485. [lodpobHee cm. pazden «KoHgueypuposarue damyuka»
0aHHo20 PyKosodcmea nosb3osamens, a makxe 0OKyMeHm «Pyk08odcmeo nosb3osamens.
[Tpeob6pazosamens unmepceticos USB-RS485 TKLS-Prog-485».

MPUMEYAHUE
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ABTOMATMYECKAS TAPUPOBKA

Oatunku ypoBHs Tonnmea TKLS, HaumHas ¢ npolumekv Bepcumn 1.37, nogaepxmBatoT OyHKUMIO
aBTOMaTM4YECKON TaprpPOBKMU.

®PyHKUMA aBTOMaTUYECKON TapuUpOBKM MO3BONSET AaT4MKy CaMOCTOSTENbHO YMNpaensaTb
BCEM MPOLECCOM TapMpPOBKN TOMMMBHOIO 6aka Mnn MHOWM TOMSIMBHOW €MKOCTM MPW NMOMOLLM
TapMpPOBOYHOW YCTAHOBKM, KOTOPAsi, Kak MpaBuIio, COCTOUT U3: pe3epByapa Ans TOMNvBea,
HaCOCHOro MOAynsi, CYeTYMKa TOMMMBaA C WMMMYMbCHBIM BbIXOAOM, 3MEeKTPOMarHUTHOro
3anopHoro KrnanaHa.

CTpyKTypHas cxema aBTOTapUpOBOYHON CTaHLUUN:

mnynbcbl

[2

Mpeobpasosatens Thra C UMNYNbCHBIM
i BbIXOLOM

VH
TKLS-Prog-485

W‘> 1

RS-485

P OneKTPOMarH1THbIA
M ene knana

Tonnweo

S —
TonnuBHbIA 6ak Pesepsyap ¢ Tonnusom

Puc.15. (xema nogkntoueHma farunka ypoHa Tonnvea TKLS K TapupoBouHoii ycTaHoBKe.

Mpn aBTOMaTUYECKOM TapMPOBKE HACOC 3aKavymMBaeT TOMMMBO U3 pe3epByapa B Tapmpyembin
TOMNMUBHBLIN 6ak, B KOTOpPOM YycTaHoBneH pgatyvk. CuyeTymk TonmnueBa, B COOTBETCTBUM
c ob6beMoM nepekayMBaemoro Tonnuea, OPMUPYET WUMMYNbCbl Ha BbIXOAE, KOTOPbLIN
nogkmnoyaeTcs K umdpoBoMy Bxoay Aatyvka (6enbivi nposog). [atymk cumtaeT Konm4ecTBo
NMMyYNbCOB U1, NOCNE AOCTMKEHUS YCTAHOBIIEHHOO NP €ro HacTPOViKe 3Ha4YeHWs, hopmupyeT
CUrHan Ha 9NeKTPOMAarHUTHbIA KnanaH AN 3akpbiTUS U NpekpalleHus nogaym Tonnuea B
Tapypyembii 6ak. YnpaeneHue paboTOM 3MEKTPOMAarHUTHOIO KramnaHa OCYLLECTBNSAETCS
Yepes YacTOTHLIN BbIXOA Aatyuka (cepbii nposoA). [ocne npekpalueHys nogayn Tonnuvea
OaTunk aBTOMAaTUM4YecKu onpenensieT akt crabunusaumm ypoBHs Tonnvea B Oake K
dUKCUpYyeT 3HaYeHne ypoBHA AN 3anutoro obbema. 3atem patymk hOpMUpYET curHan
Ha 9NeKTPOMAarHWTHBIN KnanaH Ans ero oTKpbITUS W Havyana nofayu Tonnvea NS 3anvBky
criegyoLlen nopuum B 6ak.

Mo okoHuYaHuIO Mpouecca aBTOTapuMpOBKM B Mporpamme KoHdwurypatopa dopmmpyeTcs
TapvpoBoYHasa Tabnuua, Kotopas MOXeT ObiTb coxpaHeHa B namatb AYT wunu B chann ana
BHeceHus B gucnetyepckoe 0.

[lookmoyerue yacmomHoz0 Bbixoda Oamyuka K ynpasaaowemy GXO())/ 2JIeKMPOMazHUMHO020
KNanaxa 00mxHo ocywecmsiamoca ﬂ0(p€a(m60M 2JIeKMPOMacHUMHo20 unu meepdomeanoeo
perne, 6b/6paHH020 8 (oomeemcmeuu C mexHuU4yeckUMU Xapakmepucmukamu KnanaHa u
napamempamu cxemol nUMaxus mapuposoqﬁod YCmaxosku.

BHUMAHUE




MoaroroBKa AaTyukKa

* MOAOKMYNTL AAaTHUK, YCTAHOBINEHHbIN B Tapupyembliii 6ak, k koHdurypatopy TKLSConf;
* Ha Bkragke «KoHdwurypaumsa» yCTaHOBUTb PEXMM YAaCTOTHOIO BbixoAa «ABTOTapMpPOBKa»
(Pnc.16) n HaxaTb «3anucaTtb HaCTPOMKNY;

Puc.16. Hactpoiika pexuma YactoTHoro Bbixoga Puc.17. Bknagka «ABToTapupoBKa»

* nepeunTn Ha BKNagky «Astotapuposka» (Puc.17);

» B none «EmkocTtb Baka (n)» 3agaTe 06bem Gaka, B KOTOPOM YCTAHOBIIEH TapupyeMbIi
OaTyuK;

* B none «KonuyectBo TOYEK» BHECTM HEOOXOAMMOE KONMYECTBO TOYEK TAPMPOBOYHOWN
Tabnuubl. MakcumanbHoe 3HadyeHue — 50;

* B none «O6beM emkocTu (n)» 3agatb obbem pesepByapa, M3 KOTOPOro TOMSIMBO
nepekaynBaeTCcs B TapuMpyeMblii Gak;

* B KOHurypatope Bblbpatb «®ann» — «HacTtponkuy». B noseuBwemcss meHwo (Puc.18),
Heobxogumo 3agatb napameTp «4acTtoTa MMNynbCOBY», KOTOPbIA COOTBETCTBYET KONMMYECTBY
UMMynbCcoB Ha 1 nNuTp Tonnuea. [laHHaa xapakTepucTvka NpUBELEHa B AOKYMEHTauuu Ha
pacxogomep (OPT);

* farnee HeobGXo0AMMO HACTPOWUTL MapameTpbl, B COOTBETCTBUMN C KOTOPbIMU AaTyuk Oyaet
onpenensaTb CTabunu3aumio ypoBHS ANs UKcauum 3Ha4YeHUsi: JOMYCTUMOE OTKIIOHEHMWE
MeXay CoCeaHVMUN N3MEPEHUSIMUN AaTynKa 1 Nepros U3MepeHui;

* HacTPOMKM HEOBXOAUMO COXPaHUTb, HaxaB KHOMKY «Oky.

Puc.18. Hactpolika aBToTapupoBky



TapupoBka

e ONS Hayamna npouecca TapyMpoBKM HeoOXoouMO HaxaTb KHOMKy «TapupoBaTby». Hacoc
Ha4yHeT nepekadvMBaHWe TonmnuBa M3 pe3epByapa B 0Oak. Ha Bknagke «ABTOTapupoBKa»
oTobpaxaeTcs Tekyllee cocTosiHMe Hacoca — «Hacoc 3anyieH» unu «Hacoc BbIKNOYEH»
(Pwnc.19);

* B XOA€e TapupOBKM Tabnuua aBTOMaTUYECKM 3anoNHAETCHA NOMy4YeHHbIMW 3HaYyeHnsaMn. B
BEpXHeW YacTu Tabnuusl oTobpaxatoTcsa: Tekywmin obbem Tonnmuea B 6ake, BbIMUCTIEHHbIN
Mo nokasaHWsiM pacxogomepa, TeKyliue nokasaHus gatymka B otcdeTax AL m yacToTte.
«TapreT-nuTpax» NokasblBaeT CyMMapHbIi 06bem Tonnmea B NUTpax, npu kotopom byaet
BbINOMHEH OvepedHOn Lwwar TapupoBku. «[pon3BoaUTENbHOCTE» OEMOHCTpUpYET obbem
TOMMMBa, NepekavnBaeMbIi HACOCOM B MUHYTY;

Puc.19. Mpovecc aBTotapupoBki

* 4TOObI NPMOCTAHOBUTL TAPUPOBKY HEOBXOANMO HaxaTb KHOMKy «[lay3a». Ecnu Tpebyetca
3aBepLUNTb Npouecc HeobxoaMMO HaxaTb KHOMKYy «OcTaHOBUTb» (OTODpaXkaeTcs BMeCTO
KHOMKM « TapnpoBaTb» B NpoLiEcce TapuUpOoBKW);

* nocrne Toro, kak nocrnegosaTenbHO OyayT BblYMCIEHbI BCE TOYKU TAapMpPOBOYHOWN Tabnuubl,
TapupoBka byaeT 3aBepLueHa;

[poyecc asmomapuposku NoaHOCMbI0 Ynpasnsemcs 0amyuKkom ypoeHs monsugd. losmomy
nocsie 3anycka npouecca mapuposku KoHQu2ypamop moxem 6bimb 3akpbim. [lociie nogmopHo2o
3anycka npoepammel 8ce HOBble 3HAYEHUA MApuposoyHol mabmuybl Gyoym cyumansl u3
damyuka.

MPUMEYAHUE



* TapupoBOYHas Tabnmua MoXeT OblTb COxpaHeHa BO BHewHwuW dann. Ons aroro
Heobxognmo HaxaTb kHonky «CoxpaHuTb Tapuposky» (Puc.20, n.1). Tabnuua 6yger
coxpaHeHa B TEKCTOBbIM chain, B nanky \Tare, pacrnofioXeHHyld B KOPHEBOW narke
koHgurypaTtopa TKLSConf;

» kHorka «[lepeHectn B TapupoBky» (Puc.20, n.2) no3sonsieT nepeHecT TapnpoBOYHYIO
Tabnuuy, Nony4YeHHyI0 B NpoLiecce aBTOTapupOBKK, HA BKNaaKy « TapupoBkax. Nocne atoro
Ha Bknagke «TapupoBka» Tabnuua MoXeT OblTb 3anucaHa B AaTUYMK, MOAKIIOYEHHbIA K
KoHpurypaTopy. 3anucaHHas Takum obpasom TapMpoBovHasa Tabnuua Byget coxpaHeHa Bo
BHyTpeHHIolo FLASH namaTe aatyuka, T.e. OyaeT AOCTyNHa 1 nocrne nepesarpy3kyi nuTaHust
Aartyuka.

1| ?

Puc.20. 3aBepLueHve mpoLiecca aBTO0TapUPOBKIA

TapupoeouHas mabauyd, BvYUCTIEHHAS 8 NpoLecce asmomMamuyeckoli mapuposKu, XpaHumcs
8 namamu O0amyuka 00 nepe3aepy3ku numaxus damyuka. [losmomy nocrie 3agepuieHus
mapuposku He pekoMeHOyemca OMKJ/II0Yamb NUMaAxue 0amyuka 00 CHUMbIBaHUs mabauysl 8
KoHgu2ypamap.

BHUMAHUE



Kogbl owmnbok

B patuvk ypoBHS TonnmMBa BCTPOEHa Npoledypa CamogmarHOCTUKWM, KOTopas No3BonseT
0BHapyXuTb OLIMOKK 1 HeUcnpaBHOCTU B paboTe ycTpoicTBa.

B npouecce paboTbl gatuuk nepegaeT BHELWWHEMY YCTponcTBy no wmHe RS-485 kop
obHapy>XeHHOW OWunbKM — 3anncb C KOOOM OLIMOKM MOSIBUTCA B 3anucsx TemnepaTtypbl
60pTOBOro KOHTPOIMEpPa.

OnucaHue Kkoga oLINOKU

Koa owmnbku

XapakTep HeMcnpaBHOCTU

-127 KOPOTKOE 3aMblKaHVe U3MePUTENbHbIX TPYOOK

-126 HENCMNPaBHOCTb U3MEPUTENbHBIX TPYOOK

-125 3HayYeHue BbIXOAUT 3a npeaerbl KanmbpoBkn AaTynka
-124 He paboTaeT akcenepomeTp

MpoBecTn AMarHOCTMKY AaTyvMka MOXHO Takke C NMOMOLLBI0 NporpaMmbl KoHdMrypatopa
TKLSConf unn mobunsHoro npunoxenns TKLS Tool.

Mpy Hanuuum owmbkn B Nporpamme MOSIBUTCA COOTBETCTBYIOLLEe coobLieHne. Hanpumep,
3amMblkaHne Tpybok:

Mopt: | com7 | Cropocrs: Asto - Mowax aaTweos

Appec: 2 ~| 99999999 | TKIS-0156; Oumbox Her
Kospurypaws  Tapuposka florvpoBatie Ceponc  ABTOTapUpoBKa
Napors Ha isnesee ;
HacTpoeK 2 g 340C 27 %
VaesTidrkatop ACS5SH |
Ceveson anpec 3 Nepsirreie azmie
33509
OxopocTs RS485 115200 v Vioserts
Virepean ycpenrerus () [20 1 1 3 3
Maxe, yposers 4095 ] acror
MNpotoxon (183 v ‘
DOPHAT NOKAIBHAI Venosrsie eanmasl Kammbposka narwsa
ABTOBLINANA ABHHIX | OTKAOHEHO v ronwiibac  [si53 =
Wrrepean sewaw (<) 8 Nycroi Bax 15098 =
AxTrsauns Bluetooth
YaCTOTHBIA BBIXOM

P I ——— SanicaTs HacTpoi

CuuTams HacTpofior

YaanerHoe Koudur ypiposaHme

Puc.21. arHoctika aatunka B nporpamme TKLSConf.



KoHdburypmpoBaHue gatumka

[aTtunk MoxeT OblTb HACTPOEH crieayLWmMMKU cnocobamu:

* yepe3 npeobpasoBatenb UHTepgencoB TKLS-Prog-485 ¢ nomoLwbio nporpamMmbl
koHurypaTtopa TKLSConf;

* no nHTepdency Bluetooth ¢ nomoLbio MobunbHoro npunoxenns TKLS Tool;

* OMCTaHUMOHHO Nno uHTepdericy RS-485 ¢ nomoLLbio yaaneHHbIX KoMaHA.

MepBbin cnocob npeanonaraeT nogknoyveHne gatymka Kk MK nnm HoyTtbyky. MogknoveHne
patuuka k MK ocyliectensetca ¢ nomoLlbio npeobpasoBatens uHtepdenicos USB-RS485
(cm. puc.22). Ons koppekTHon paboTel Aatumka ¢ MK, B onepaumoHHOM cnucteMe LOSKHbI
ObITb YCTaHOBMEHbI ApanBepbl Ha npeobpasoBaTenb MHTEPEENCOB.

K PA3BEMY 1

AATYUKA YPOBHA @
TONNUBA

K NEPCOHAINIbHOMY
KOMMNbIOTEPY

Puc.22. NMoakntoueHue atumka k MK

Ona nogknioyeHus gatumka K NK Heob6xoanmo:

¢ OTKIKOYUTb NUTaHne gatyvyuka,

* MOAKIMIOYUTL  YETbIPEXKOHTaKTHbIA pasbeM npeobpasoBatens TKLS-Prog-485 «k
YeTbIPEXKOHTaKTHOMY pa3beMy nepexoaHoro kabens (puc.22, n.1);

+ nogkntountb USB pasbem npeobpasosatens k MK (puc.22, n.2);

* MOAKIIYUTL APYron KOHeL, nepexodHoro kabens k Pasbemy 1 AaTunka ypoBHS Tonmnuea
(pnc.22, n.3);

* nocne noakrodeHns aatyvka k MK cuctema aBToMaTyeckn pacnosHaeT NoakoYeHHoe
YCTPOWCTBO, €CNY B cMCTeMe 3apaHee Gblnin yCTaHOBMEeHbI COOTBETCTBYIOLLME ApaiBepbl.



Mocne nopgkntoyeHus gatymka k MK B koHdurypaumoHHon nporpamme TKLSConf mMoxHO
BbIMNOMHUTL €ro MNONHyl0 HacTponky. Tawke KoHdurypatop nossonser cdopmmpoBaTb
HeobxoaVMble KOMaHbl HACTPOKM U OTNPaBUTbL UX AaTUYMKY Yepes3 yaaneHHbI cepBep.

[lodpo6Hyto  uHgpopmayuro o  pabome ¢ npozpammoli - Kongpuzypamopom  TKLSConf u
ducmanyuoxHol Hacmpolike damyuKa yepe3 yoanerHslii cepaep Bol moxeme nonyyume 8 gaiine
CNpasKu KoHgu2ypamopa, Haxas F1.

OunctaHumoHHass HacTporika no Bluetooth ocyuiecTBnsieTca ¢ NOMOLWB MOGUIBHOMO
npunoxexuss TKLS Tool, ycTaHOBNEHHOr0 Ha MOOMIbHOE YCTPOWCTBO MoA ynpaBrieHWeM
onepaumoHHol cuctemsl iOS (Bepcus 9 n ctapwe) nunu Android (Bepcus 4.4 n ctaplue), u
OCHallleHHoe uHTepdeincom Bluetooth.



[Tnomburposka gaTumKa

Ona nnombupoBkM Kopryca AaTtyvMka HeobxoAuMMOo CHavana yCTaHOBUTb 3aLLUTHYHO KPbILLKY
13 KOMMNMEeKTa, COBMECTVB OTBEPCTMS Ha KpbILLKE C OTBEPCTUSAMM B Kopryce AaTyvka. [anee,
ucnonb3ys nnactukosyto nnomby PACT-330, nocneposaTenbHO npodeTb ee BO Bce 4
OTBEpPCTUS 1 NPOMNYCTUTL NOA repMOBBOAOM Kabensi, kak nokasaHo Ha pucyHke. [ocne atoro
MAOTHO 3aTAHYTb NNOMBY 1 yAanuTb USNULLIKK.

N N

— ~

Puc.23. linombuposka kopnyca aaTumka

MHTepdeicHbIN pa3bem AaTymka 1 pasbeM yanmHUTenbHoro kabens Heobxoaumo CoOeanHNTb
[0 XapaKTepHoro Lienyka dukcatopa. [ins nnoMobrpoBkM COEAUHEHNS NCNOMNb3YNTE BTOPYHO
nnacTtukoByto nnomby ®ACT-330 M3 MOHTaXXHOro KOMMMEKTa AaTyuka, NpoaeB ee vepes
pasbeM YANMMHUTENBHOro kabensa Hag MKcaTopoM, Kak NnokasaHo Ha pucyHke. MNocne aToro
HeobX0AMMO NMNOTHO 3aTsHYTh NNOMOY U yOanuTb U3MULLIKA.

N Y
Y

Puc.24. Tinombupoka untepdelicHoro pa3béma Aatumka



Kapta pernctpos Modbus (RTU)

Oatumkn yposHs Tonnuea TKLS nogaepvBaloT uTeHue cneaylowmux napameTpoB C LUMHbI
RS-485 B npotokone Modbus B pexume RTU (matumk nopaoepxuBaet dyHkumio Modbus
0x03 — yTeHue perncTpos).

Appec peructpa CopepxaHue
0x00 Agpec gatynka
0x01 CrapLune 6aiitel ckopoct RS-485 (2 6airta)
0x02 Mnagwwue 6anTtbl ckopoct RS-485 (2 GaiiTta)
0x03 CrapLune 6aiiTbl KanMbpoBKK «NOMHbIN 6ak» (2 6aiTa)
0x04 Mnagwve 6anTbl KannbpoBKK «nonHbI Haky (2 Gawita)
0x05 CrapLune 6aviTel kanmbpoBku «nycTon 6ak» (2 6anta)
0x06 Mnagwwve 6antbl kanubposku «nyctor baky (2 baiita)
0x07 Bpems ycpeaHeHusA/MpoLeHT Beca
0x08 Temnepatypa
0x09 CrapLune 6aiTel NEPBUYHBIX NOKa3aHW gatyuka (2 bawvta)
0x0A Mnaglwve 6anTbl NepBUYHbIX NOKa3aHU AaTymka (2 bariTa)
0x0B YpoBeHb Tonnvea
0x0C Crapluas YyacTb CepuiiHoro Homepa
0x0D MnagLwas yacTe cepumHoro Homepa
0x0E Tun ycpeaHeHns nokasaHui ypoBHS
0xOF BrixogHasi yactoTa npu norHomM Gake
0x10 BbixogHasi yacTtoTa npu nyctom 6ake
0x11 CrapLune 6aiiThl (2 6aiiTa) nepBUYHbIX NOKa3aHWUi Aatymka (yCpeaHEHHast)
0x12 Mnagwwe 6anTbl (2 6arTa) NepBUYHBIX NOKa3aHW AaTyvka (ycpeaHEHHas)
0x13 CrapLune 6aiiTbl owmnbok (2 6ainta)
0x14 Mnapwwe 6avTbl owmnbok (2 6arnTa)
0x15 Yron KpeHa
0x16 Yron TaHraxa

BozmoxHocme umenus peaucmpos Modbus docmynHa dna damuukos TKLS, HayuHas ¢

mukponpozpammel gepcuu TKLS-1.32.




XpaHeHue

Oatunkun ypoBHst Tonnmnea TKLS pekoMeHOyeTCst XpaHWUTb B 3aKPbITbIX CYXUX MOMELLEHUSIX
C €CTEeCTBEHHOW BEHTUNSALUMEN, 6€3 NCKYCCTBEHHO PErYNUPYEeMbIX KNMMaTU4eCKUX YCIIOBUNA.
XpaHeHue gatunka TKLS gonyckaeTcs TOnbKO B 3aBOACKOM YMaKOBKe Mpu Temneparype ot
mMuHyc 50 go nntoc 50 °C n oTHocuTeneHoW BnaxHocTn Ao 98 % npwu nntoc 35 °C.
He ponyckaetcs xpaHeHve patyumka TKLS B OOHOM MOMELLUEHUMM C  BeLecTBaMM,
BbI3bIBAKOLLMMN KOPPO3NO METarnna n/vnm cogepxaliumm arpeCccuBHbIe NPpUMECHU.

TpaHCcnopTUPOBAHKE

TpaHcrnopTUpoBaHMe [aT4yMKOB B YMAKOBKE OCYLLECTBMSAETCS HKEeMNe3HOAOPOXHbIM (B
oTannMBaeMblX 3aKpbiTbIX BaroHax), aBTOMOOWMbHbIM, MOPCKMM W BO3AYLUHLIM (B
oTannMBaeMoM repMeTU3POBaHHOM OTCeKe) TPaHCNOPTOM 6e3 orpaHnyYeHUst PaccTosiHUS,
CKOpPOCTW, BbICOTbI Moneta npu obLiel NPOAOIMKUTENBHOCTY TPAHCMNOPTUPOBAHUS He
6onee 3 mecsUEB 1 NpW YCNOBUM 3aLLMTbI OT NPSIMOrO BO3AENCTBUSI COMMHEYHON paguaumu,
aTtMocdepHbIX OCafKoB, yOapoB W nageHuid. TpaHCMoOpTUPOBaHWE OCYLLECTBRASETCA B
COOTBETCTBUM C NpaBuIiamy NEPEBO3KN rPy30B, AEWCTBYIOLLIMMU Ha KaXOOM AaHHOM Buae
TpaHcnopTa.

TpaHcnopTnpoBaHne AOMKHO OCYLLECTBIATLCH C cobniogeHnem TpeGOBaHMVIZ

* Npu Norpyske 1 pasrpy3ke He AonyckaeTcs 6pocaTb U KaHTOBaTb ALLUMKY;
* MpV NepeBo3Ke ALMKN AOMKHbI ObITb HAOAEXHO 3aKpenseHbl OT NepeMeLLEHWIA.

* [JaTYMKM MPW TPaHCMOPTUPOBAHUM W XpaHEHWU AOMKHbI ObiTb 3alUMLLEHbl OT BRaru,
3arpsi3HEeHU, BO3OENCTBUS arpeccuBHbIX CPEL, U KOPPO3MOHHO-aKTUBHBIX areHToB;

* HeobXoOMMO NpPeaycCMOTPETb KpenmneHne sAluka C OaTyMkoM K Ky3oy (nnatdgpopme)
TPaHCMNOPTHOIO CPEACTBA C NOMOLLbIO KPENEXKHOW apMaTypbl;
* peskue ycKopeHusi B NoboM 13 HanpaBsrieHWit He JOMKHbI NpeBbilWwaTh 3HadeHus 10g.

TpaHcnopTHaa Tapa C YnakoBaHHbIMW JaTynMkamu [OrkHa ObiTb  onnombupoBaHa
(onevyataHa). Cnocob onnombrpoBaHusi (oneyaTbliBaHWs) OMKEH UCKITHYaTh BO3MOXHOCTb
[OCTyna K ynakoBaHHbIM ycTpovicTBam 6e3 noBpexaeHnst nrnombel (nevatn).

YTunusaums

Hatunkm ypoBHs TonnuBa TKLS He codepkaT BpedHbIX BELUECTB W KOMMOHEHTOB,
NPeaCTaBNALLMX OMNACHOCTb AN 300POBbA NMHOAEN U OKPYXKalollel cpedbl B npouecce
3KCNIyaTaLmm 1 nocre ee OKoHYaHUs, a Takke Npu yTUnmMsaumu.

Mnactmacchl U LBETHbIE MeTanmnbl NOANeXaT BTOPUYHON NnepepaboTke.



CepTndukaThl COOTBETCTBMA

Ceptudomkar TP TC 018/2011 O 6e30nacHOCTU KOMeCHbIX
TPaHCMOPTHbLIX CPEACTB



CBuaeTenbCTBO 06 yTBEepXXAeHUU TUNA CPEeACTB U3MepeHus



Deknapauusa o coorBeTcTBMU TamoxeHHoro Corosa



CepTtucpukar coorsercreus Npasunam OOH
(UN Regulations) E mark



Ceptudukar coorsercreusa lNpasunam OOH
(UN Regulations) E mark (npoaonxeHue)



[Tpunoxenue 1: Pacnonoxenue
KpeneXHbIX OTBEPCTUM

MACLUTAB 1 : 1

[TocaAOHYHOE MECTO AQTYMKA

M5 x 5 oTB.

LleHTpanbHoe
oTBepcTune

@55

Puc.25. Pacnonoxenue kpenexHbix oTBepcTyi Aatunka TKLS




[Tounoxenue 2: OpueHTaums ocen
BHYTPEHHEro aKCenepomeTpa

Puc.26. OpuenTaLma oceit BHyTpeHHero akcenepomeTpa

[Tpunoxenune 3: [lononHutensHas
30ALLMTA M3MEPUTENbHBIX TPYOOK
OOTYMKO

Jkcnnyataums gaTymkoB ypoBHA Tonnuea TKLS ¢ gnuHon m3ameputensHow vacTtu Gonee
1000 Mm TpeGyeT AOMOMHMTENBHOM 3aliMTbl TPYOOK OT MEXaHWYECKUX MNOBPEXAEHUN,
KOTOpble MOTyT BO3HWKHYTb MpWU KonebaHuax Tonnmea B 6akax TPaHCMOPTHLIX CPEACTB MIu
WHBIX EMKOCTSAX B CMy4YasaXx Pe3KUX YCKOPEHWUIA, TOPMOXKEHWI, 3anMBax TOMnmBea 1 T.M.

OnuH 13 BapuaHTOB 3alMTbl — 3TO dmkcaumsa Tpybok Aatumka OTHOCUTENbHO AHa Gaka
npy NOMOLLM MPY>XUHHOIO LOHHOrO Yrnopa, BXOASALEro B CTaHOAPTHbLIA KOMMIEKT NMOCTaBKU
AaTtuunkoB ypoBHs Tonnuea TKLS ¢ gnuHon nameputensHoi Yactn 1500 mm 1 2000 Mm.

Ecnu n3-3a ocobeHHoCTel TONNMBHOrO Gaka MCMONb30BaHWE MPY>XUHHOMO AOHHOrO ynopa
HEBO3MOXHO, TO CYLLECTBYHOT ApyrMe cnocobbl 3almTbl U3MepuTenbHbIX TPYOOK AaTymka. B
3TOM pasgerne pacCcMOTPEHbI ABa U3 HUX:

1. Vcnonb3oBaHve cTarnbHbIX LUTAHT C pe3bbOoM M XOMYTOB ANs KPenmeHus K HUM
nsmeputenbHon Tpybkn gatymka ypoBHs Tonnmea. [aHHbIn cnocob npegycmaTtpusaet
TONbKO pe3bboBble coeAMHEHUs u He TpebyeT cBapoYHbIX paboT.

2. PacnonoxeHue u3mepuTenbHbIX TPyOOK AaTumka BHYTPW CTanbHOW Tpybbl C
OpPEHaXHbIMM OTBEpPCTUSMU MO Bcen ee AnvHe. [anHbii cnocob npegycmaTpuBaeT
BbINOSIHEHWNE CBapOYHbIX paborT.



O6a cnocoba NpMMeEHUMbI, TONBKO €CNM TOMNMBHBLIA Gak UM MHAst EMKOCTb OCHALLEHbI
CbEMHON TEXHONMOrMYECKON (3anvBHOWM) KPbLILLKOW, KOTOPYH HEOBXOAMMO AEeMOHTUPOBAaTb
nepea HayanoMm MOHTaXHbIX paboT. [datumk yposHa Tonnmea TKLS, cTanbHble WTaHmm unm
3awuTHas Tpyba ycTaHaBnMBalTCH Ha CbEMHYH KpbILWKY. [ocne 3aBepLueHnst MOHTaXKHbIX
paboT ¥ OKOHYaTenbHOM PUKCaLMM INEMEHTOB YycuneHus Tpybok CbeMHas Kpbllika
ycTaHaBnueaertcs o6paTHo Ha bak.

duKcauua nsmepuTtenbHbIX TPYOOK AaTyMKa NPU NOMOLLM CTaNbHbIX
LWTaHr C pe3bbon

Ha pucyHke nokasaH BapuaHT YCUNEHUS N3MEPUTESbHbIX pr60K Aatyuka npu nomoLuu
CTanbHbIX LUTAHT

CvemHas kpbiwka 6aka \ —[laTyuk ypoBHs Tonnmea
\ /
laitka M14 \ / aiika M14
=Y i/
T é 1 T
\ \ /
\ \%. /
\ e S/
. o)/

CranbHas

wraHra M14 Craneras

wraHra M14

CranbHas

CranbHoi wnnnska M6

xomyT 314 —

CranbHas

CranbHon
wnunbka M

xomyTt 14

50...100

Puc.27. Yeunetue nameputenbHbix pr60K JaTyunKa Npu NOMOLLY CTaNbHbIX LWTAHT

PeKOMeHAyeMbIe BapMaHTbl CTaNbHbLIX LWUTAHI U KPeneXHbIX 3JIeMeHTOB:

1.0ns dukcaumm nameputenbHbIX TPYOOK AaTymnka MCMONb3yTCH CTalbHble WTaHMu C
pe3bboii (Hanpumep, DIN 975 ¢ pe3bbon M14) — 3 wT. [AnvHa wTaHrn onpenensieTcs
OMbITHBIM MYTEM U He AOMmKHa ObiTb Oonblle paboyen anuHbl gatunka TKLS.

2.[1ns KpenneHus LWTaHT K CbeMHOW KpbllLke 6aka HeobxoaAnMbl CrieayoLme ANeMeHTbI:
* ranka c pe3pbovi M14 (Hanpumep, rankv wecturpanHbie DIN 934) — 2 wT. Ha Kaxayto
LITaHry;

* wanba nnockas guametpom 15 mm (Hanpumep, DIN 125) — 2 WT. Ha KaXayo WTaHry;
* wanba npyxumHHas P14 (Hanpumep, DIN 127) — 2 WT. Ha KaXAayio LWTaHry;

* repMeTUK MacrnobeH30CTONKNIA.

3.0ns dukcauum NONOXeHUs u3MeputernbHbIX TPyOOK patyvMka YpPOBHS Tonnuea
OTHOCUTENBHO CTalbHbIX LUTAHI UCMOMNb3YIOTCH LMWK MEHbLLETO AMaMETPa C pe3boon
(Hanpumep, DIN 975 ¢ pesbboii M6) — 3 wt. [nvHa wWnunek onpeaensieTcsi OnbiTHbIM
nyTeM Mnpu BbINOMHEHUN MOHTaXHbIX paboT.

4.1na kpenneHusa wnunek ¢ pe3bbort M6 Kk nameputenbHon Tpybke AaTumka ypOBHS
TOMMMBA MCMNONb3YIOTCA CTarnbHble XOMYTbl AnameTpoM 20 MM U BHYTpeHHel pesbbon
M6 — 3 wr.

5.0ns kpenneHust wnunek ¢ pes3bbor M6 k wTaHram ¢ pes3bbon M14 ucnonbaytoTcs
cTanbHble XOMYTbl AMameTpoM 14 MM 1 BHyTpeHHen pe3bbort M6 — 3 .



MopsnokK BbINOSIHEHMA MOHTaXa:

* MOAroTOBUTb BCe He0OXoauMble MaTepuarnbl U MHCTPYMEHTHI;

* MOArOTOBMTb AATYMK YPOBHSA TonnvBa — obpesaTb M3MepuTenbHble TPYOKM A0 HY>KHOW
ANWHBI;

* [JEMOHTMPOBAaTb CLEMHYIO KpbIlKy Gaka, k KoTopow 6yayT kpenuTbest gatymk TKLS un
CTanbHble LUTaHIW;

* MOArOTOBUTb Ha KpbIWKe OTBEPCTUS ANA YCTaHOBKM AaTyMka YpPOBHS TOMMUBA,
npeaBapuTensHO BbibpaB MeCcTO YCTaHOBKM cornacHo TpeboBaHusiM, MpPUBEAEHHbIM B
pasgene «[llogrotoBka k paboTte» (Bbibop MecTa ycTaHOBKM AaTumka). YepTexx nocagoyHoro
mMecTa gatyvka TKLS ¢ Heobxoanmbimu pasmepamu npusegeH B Mpunoxenunm 1;

* Ha CbeMHOW KpbILLKe, NOCre NOAroTOBKM OTBEPCTUIA A5 yCTaHOBKW AaT4uKa, MPOCBEpnuTb
3 oteBepcTuMa gnameTpom 14 MM ONS KPEMNeHUs CTanbHbIX LWTaHr ¢ pe3bbon M14.
PekomeHayeTcs pacnonaratb LUTAHMM NPUMEPHO Ha OAMHAKOBOM PacCTOSHUM OT LeHTpa
partynka TKLS v gpyr ot gpyra;

OTtBepcTue
ANs Kpennexus
CTanbHOW LTaHI

LleHTpanbHoe oTBepcTue
ANs yCTAaHOBKW AaTyunka

Puc.28. Pacnonoxerue KpenexHbix 0TBepCTHiA

* obpesaTb cTanbHble WTaHrM ¢ pe3bbon M14 0o HyXHOW ANWHbLI (PeKoMeHZauun no
nogbopy ANuHbI CM. BblLLE);

* BbIMOMHUTL MOHTaX AaTyMKa YPOBHSI TOMMMBA COrMACHO WMHCTPYKUMMW, NPUBEAEHHON B
pasgene «loarotoBka k paboTey;

* YCTAHOBUTb 3 CTanbHble LUTAHTM B paHee MNOArOTOBMEHHbIE OTBEPCTUSA napannenbHO
n3MepuTenbHbIM TpyOKam fartyvMka U 3akpenuTb UX npu nomowm raek M14 v nnockmx
Wwanb, Kak NokasaHo Ha crepyowem pucyHke. NMog nnockue Wwanbbl HEOBXOANMO HAHECTU
MacrnobeH30CTONKNI repMeTHK;

[anka M14j‘
Llain6a npyxuHHaa B14

LLlain6a nnockas G14ﬁ ——epmeTuk
LLlai6a nnockas 014—// V;Fepwlewu(
Wan6a npyxuvHHas 14
/ CranbHas
larka M14 -~

wiTaHra

Puc.29. (xema KpenneHus CTanbHO WTaHrm



* nogobpatb ONIMHY CTanbHbIX WNUNek ¢ pe3bbonn M6 Takum obGpasom, 4TOObI Obin
obecneyeH NpsIMoOW yron Mexay CbeMHOM Kpbilkon 6aka n aatdnkom TKLS, a Takke npsamonm
yron Mexay ctanbHbIMU WTaHramu ¢ pe3bboit M14 n cbemMHoN KpbiLwKol 6aka;

* NPV MOMOLUN CTarbHbIX XOMYTOB 3aKPEMUTb LUMUIIBKU MEXAYy OATYUKOM U CTalibHbIM
wraHramm M14, kak nokaszaHO Ha PUCYHKeE;

¢ YCTAHOBUTb CbEMHYIO KPbILLKY Oaka BmecTe ¢ OaT4YNKOM N MOHTaXHbIMU LUTaHrAMn B bak.

3awmra nsamepuTenbHbIX TPYOOK AaTYMKa NPU NOMOLLU CTanbHOW
TPyObl

Ha PUCYHKEe MNoKa3aH BapWaHT yCuUNeHUsa U3MepUuTerbHbIX pr6OK AaTtynka npu nomolim

cTanbHon Tpy6bhl.
/7 [aTuunk ypoBHS TOMnMBa
TonnueHbIv Bak

CbemHas Kpblilka 6aka j‘

MecrTo cBapku 4/

<— CranbHas Tpy6a

Puc.30. Yeunerue u3mepuTenbHbIX TPY6OK ZaTuika npy MoMOLL CTanbHOI TpyOb

PEKOMeHAyEMbIe BapnaHTbI cTanbHoOMm prﬁbl:

1.Tpy6a cTanbHas BoaorasonpoBoaHasi, BHELWHMIA anameTp 75,5...80 MM — 1 wiT.

2.[InnHa cTanbHoi Tpybbl onpeaensieTcs onbiTHbIM MYTEM U He OOoMKHa ObiTb Gonblue
paboyen onuHbl gatumka TKLS.

CranbHas Tpyba npuBapuBaeTcs K CbeMHOM KpbiLKe Gaka.
MopsiAoK BLINOMIHEHMA MOHTaXa:

¢ NoaroTtoBuThb BCe HeO6XO,EWIMbIe martepuanbl U UHCTPYMEHTbI;

* MOArOTOBUTb AATYMK YPOBHSI TOMnMBa — o6pe3aTb U3MepUTENbHbIe TPYOKM OO HY>KHOW
ONVHBI;

* [EMOHTMPOBATb CbEeMHYI0 KpbIWKYy Gaka, K KoTopoi ByayT kpenuTbes gatyvk TKLS u
cTanbHas Tpy6ba;



* MOArOTOBMTb HA KPbIWKe OTBEpPCTUS [ANs YCTAHOBKM [AaTyMka YpPOBHS TOMMMBA,
npeasapuTenbHO BbibpaB MECTO YCTaHOBKWM COrMacHo TpeboBaHWAM, MpuBEeOEHHbIM B
pasgene «logroToBka k paboTe» (BbiGop MecTa ycTaHOBKM AaTyuka). YepTex nocagovyHoro
mecTa aatyuka TKLS ¢ Heobxogumbimu pasmepamu npusefeH B MNpunoxexunm 1;

» obpesaTtb cTanbHy Tpyby A0 HEO6X0AUMOW ANNHDI;

* npoceBepnuTb B Tpybe ogHO ApeHaxHoe oTBepcTme anameTpom 8...10 MM MakcMmansHO
6nm3Ko K BepxHeMy kpato Tpybbl;

* npocBepnuTb B TpyGe AoNONHUTENbHbIE ApeHaxHbIe 0TBepcTMs gnameTpom 8...10 mm no
Bcen ee anvHe ¢ warom 100...150 mm. PekoMmeHayemoe Konm4ecTBO OTBEPCTUN HA KaxXabIv
war —2...3 Wwr;

* C BHYTPEHHEN CTOPOHbI CbEMHOWN KPbIWKM 0D03Ha4YMTb MECTO KpemnneHus Tpybbl Tak,
4106kl faTymk TKLS nocne yctaHOBKM HaXoaucst MakcumarbHO Mo LEeHTPY TpyObl;

* MpvBapuTb BEPXHUI Kpaw TpyObl K CbeMHOW Kpbllke 6aka C BHYTPEHHEW CTOPOHbI.
CranbHas Tpyba gomxkHa 6biTb yCTaHOBNEHa NePrneHAMKYNSPHO K CbeMHOW Kpbllike 6aka;

* BbIMOMHUTL YCTAHOBKY Aatymka ypoBHsA Tonnmea TKLS B KkpbilwKy 6aka Tak, 4TOObLI
n3MepuTenbHble TPYOKM HAXOAUNNCE BHYTPU CTanbHOW TpyObl. MNopaaok yCTaHOBKM AaTvmka
nsnoxeH B pasgene «logrotoBka k paboTe» 4aHHOrO 4OKYMEHTa;

* YCTaHOBUTb CbEMHYIO KpbilLKy 6aka BMecTe C AaT4MKOM YPOBHS TOMMMBa W CTarbHON
Tpybou B Bak.

JloGele ceapouHvlie pabomel doM¥kHbI NPOU3BOOUMBCA 8 XOPOWO 8eHMUUPYeMOM NOMeLjeHuU
U ¢ cobmoderueM mpe6o8aHuli mexHUKU 6e30nacHOCMU Npu BbiNOTHEHUU PeMOHMHbIX U
MOHMAXHbIX pabom, YCMAHoBeHHbIX ONIA KOHKPEMH020 muna 6aka u MpaHopmHozo
(pedcmea.

BHUMAHME
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