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OCHOBHI BUMOTIWU | BE3NEKA
NPU EKCNAYATALLIT

- BUpobHMK He Hece BiANOBIAANLHOCTI 33 WKOAY, CNPUYMHEHY HEMPABUABHUM MOHTAXKEM,
He4O0TPUMaHHAM MpaBuUa ekcnayaTtauii abo BUKOpUCTAHHA 061a4HaHHA, WO He BigNoBigae Moro
NPU3HAYEHHAM.

- MoHTa)K NnoBUHeH 6yTn NpoBeaeHni KBanidpikoBaHMM NEPCOHANOM, LLLO MPOMLIAN
aTecTaljilo Ta Ma€ AoNycK A0 poboTn 3 obnagHaHHAM B obnacTi KBIM i A, 3 4oTpMMaHHAM yCix
BMMOT 10 MOHTAXy €N1eKTPUUYHUX NPUCTPOIB, NPU3HAYEHUX 419 BUMiIpHOBaHHA TUCKY. Ha ocobi, fka
NPOBOAUb MOHTAX, IEXKMTb BiANOBIAANbHICTb 33 NpoBeAeHHA pobiT BigNOBIAHO A0 LbOro
KepiBHMLITBOM, @ TaK Camo 3 yCiMa NpMNMcaMm i HOPMamM, LLLO CTOCYHOTbCS Be3nekn Ta
€NeKTPOMArHiTHOI CYMiCHOCTI.

- HeobxiaHo npaBuabHO KOHirypyBaTh NpUCTPiil BigNOBIAHO 40 NOCTAB/NEHUX 3aBAaAHb.
HenpasunbHa KOHirypauia npucTporo MoXKe Npmu3BecTn 40 NOMUIKOBOI pob0TH, NOpYyLLEHb
HOopManbHOi pob60TK abo A0 HEeLWAaCcCHOro BUNaAKy.

- B cucTemax npautooumnx nig TMCKOM, B pasi He repMeTUYHOCTI | BUTOKY, ICHYE 3arposa
Hebe3neKkn ana nepcoHany, Ak 3 BoKy cepenoBuLLA BUMIPIOBAHHA, TaK i 3 BOKy cuctemu.

- Y pasi BUHMKHEHHA HeCcnpaBHOCTI HEOOXiAHO 3HATM abo BiACIKTU TUCK B CUCTEMI,
BiAKNIOUUTU KUBAEHHA NPUCTPOLO, AEMOHTYBATH | NepesaTv B PEMOHT BUPOBHWMKY abo oro
YNOBHOBA*EHOMY NpeACTaBHUKY.

- OnAa miHimizauii MoXnMBOCTI BUHMKHEHHS aBapilHOI cUTyauii i NoB'A3aHOI 3 HEto 3arposm
nepcoHany He BUPOBAATM MOHTaXKHiI pobOTH | He ekcnayaTyBaTU NPUCTPOI NPU HECNPUATINBUX
YMOBaX:

® HaABHICTb MeXaHIYHMX yAapiB, HAAMIPHUX KONMBaHb abo BibpaLii B MicLi MOHTaXYy,
® NpoOBeAEHHA 3BaptOBabHNX PODIT,
® eKCnJ/yaTauia NpucTpoiB NpM NepeBuULLEHHI MAaKCUMaIbHO AOMYCTUMOTO TUCKY,

® HagMipHUX KONMBaHb TEMMNEPATYPU, NEPEBULLEHHS TEMNEPATYPHOrO pPeEXUMY
eKcnyaTauii npuctpois, 6e3nocepeiHLOro0 COHAYHOIO Harpisy,

® KOHJEHCaLlii BOAAHOT Napwu, 3annaeHHs, obmep3aHHs.

- Bupo6nsaTr MmoHTax i 3acToCcoBYBaTH NPUCTPOI Y BUDYXOHEDE3MEeYHOMY BUKOHAHHI
HeobxiaAHO 0c06IMBO YBAXKHO, 3 ypaxyBaHHAM BCiX HOPM i MPUNUCIB, LLLO CTOCYOTbCA BUMOT A0
[aHOro BUAy NPUCTPOIB.

KepiBHMUTBO MO eKcnayaTaLii MiCTUTb TEXHIYHI NapameTpu NepeTBOpPOBaYiB, aKTyanbHi Ha
MOMEHT nepeaaudi Lboro nocibHMKa B ApyK. Lli napameTpu MoXKyTb 3MiHUTUCA.

Bupo6HMK 3anmwwae 3a coboto NpaBo BHECEHHSA 3MiH (LLLO HE NPMBOAATL A0 MOFiPLIEHHA
eKCnayaTauimHUX i MeTPONOTIYHUX NapameTpiB BUpobiB) 6e3 o4HOPa30Boi 3MiHM 3MiCTy NOCIOHUKa
3 eKcnayaTtau,ii.
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1. Bctyn

[aHnin nocibHMK 3 ekcnayaTayii APR2200AL npu3sHayYeHUn gna KOpUCTyBadis
€KCNIyaTyoumnx iHTeNeKTyabHi NepeTBoptoBaYi pisHULi TUCKY TNy APR2200AL (aani no Tekcty -
nepeTBOPOBAY) Y BUKOHAHHI KOPMNyCy eNeKkTpuYyHoro npuegHaHHa ALW i ALE, Bkitoyatoum
BMOyxobesneyHe BUKOHAHHA. [laHaiHCTPyKLUia MiCTUTb iHpopMmaLito HeobxigHy ANA 03HAMOMIEHHSA
3 NPUMHUMNOM Ajii, 06CNyroByBaHHA, ONMUC TEXHIYHUX AaHUX | XapaKTEPUCTUK, @ TAKOXK HaBeAEHi
pekoMeHAaL,ii N0 MOHTA)KY, @ TAKOX NOPAAOK A NPU BUHUKHEHHI HEeCNpPaBHOCTEN.

APR2200AL HeobxigHO BUKOPUCTOBYBATU CMNiZIbHO 3 BiANOBIAHNUMM IHCTPYKLIIAMM NO
ekcnayaTauii (nacnoptamu, popmynapamm abo iHWKMMK eKCnayaTauinHUMN LOKYMEHTaMM) HA
BMMIipIOBa/IbHI NepeTBOptOBaYi, NPUCTPOI iHAMKaLIT (AKWoOo NoTpibHO no Texnpouecy).

Mepepn, yCTaHOBKOIO i 3aNyCKOM B €KCMnJyaTal,ito nepeTBoptoBaya HeobXigHO yBaXKHO
BMBYUTM L0 IHCTPYKLitO | HeOBXigHO 3BEPHYTM yBary Ha HaCTyMNHi MOMEHTU:
- MaKkcuMmanbHUI giana3oH BUMipOBaHb (BEPXHA MeKa BUMiPIOBaHb), AOBKUHU Kaninapis, TMn
NPOLLEeCHOro NPMEAHAHHSA | eNEeKTPUYHOTO NPUCTPOLO NOBMHHI BianoBiaaTh cneymdikau,i
3amoBeHHA. MaKcMmanbHUM poboYMin CTaTUYHWUI TUCK.
- Mpyn MmoHTaxi NnepeTBoploBaYdiB HEOOXiAHO 3a6e3ne4YnTH BiIbHUIM AOCTYN AN MOHTA)Y Ta
06cyroByBaHHS.
- 3a6e3neuynTy BiATIK MOMKANBOIO KOHAEHCATY.
- NepenbaunTi cNoCcobM 3HUKEHHA TEMMNEPATYPU CEPESOBULLA BUMIPIOBAHHA (B MicLi 3iTKHEHHA
nepeTBOPOBAYA 3 CEPELOBULLEM BUMIPIOBAHHA) A0 AONYCTUMOI TeEMNepaTypu ekcnayaTau,ii.
- MOHTaX eneKkTPUYHMX Kin cnig npoBoAUTU B CYBOPIl BigNOBIAHOCTI 3i CXEMOIO €NEKTPUYHMUX
3'eiHaHb.
- Micna MoOHTaXy i NnepeBipKM NPaLe3aaTHOCTI BUMIPHOBA/IbHUIA KOMNAEKC NOBUHEH ByTK
onnomb6oBaHu.

TexHiuHi XxapaKTepucTUKMK, 3asHaueHi B APR2200AL, BigHOCATLCA A0 CTAHAAPTHOrO TUNY
nepeTBOpPIOBaYiB NeBHOI MoAgeni i He BigHOCATLCA 40 NepeTBOpPlOBaYiB, BUTOTOBJIEHUX HA
3amoBneHHA. Ha Taki npunaaun HaBeaeHi OKpemi NOCUNAHHA.

2. KOMMNNEKTHICTb

KopucTyBay oTpMMye NepeTBoOpoBaY B iHAMBIAYaNbHiN Ta/abo B rpynosiit ynakosLi.
Pa3om 3 nepeTBOptOBavYEM 3aMOB/IEHOIO KOHCTPYKTUBHOIO BUKOHAHHA NOCTABAAETLCA:
- macnopT Ha BMpIb;
- Konia cepTudikaty BignosigHocTi (Ha BUMOTrY);
- Konia cepTudikaTty 3aTBEpPAKEHHA TUNY 3acoby BUMiptOBaHb (Ha BUMOTry);
MpumiTKa: iHCTPYKLiA 3 eKcnayaTauii 3Haxo4MTbeA Ha calTi aplisens.com.ua, y po3gini
«TexHiYHa AOKYMeHTaL,ia».

3. MPU3HAYEHHA | XAPAKTEPHI OCOB/IMBOCTI



IHTeneKTyanbHi nepeTsoptoBadi TMCKY TNy APR-2200AL npusHayeHi ana 6esnepepsBHOro
nepeTBOPEHHS Pi3HMLL TUCKIB rasis, Napa i piAuH i3 3acTOCyBaHHAM MeMbpaHHUX PO3AiNbHUKIB
cepefioBuiL, 3 TOYKamM BigbOpPY iMMNYNbCiB TUCKIB, BiaaNeHUX OANH Bif, 04HOTO Ha Ki/ibKa MeTpiB
B YHidikoBaHuMM curHan (4 ... 20, 0... 5, 0 ... 20) MA + Hart npoToKon no gBo- abo Tpu- NPoBigHMX
NiHiAX. TUNOBMM 3aCTOCYBAHHAM €: TiAPOCTAaTUYHI BUMiIPIOBAHHA PiBHA, WiNbHOCTI | mexXi ¢pa3 B
3aKPUTUX pe3epByapax, a TAKOXK BMMipIOBaHHA nepenagy TUCKY B GiNbTpax, Pi3HMLL TUCKIB Mix
cepenoBULLLAMM Ha NacTepmusaTopax i T.M. Pi3Hi TMINKU membpaHHMX PO34iNbHUKIB Aat0Tb
MOXK/INBICTb 3p0OUTU BUMipIOBaHHSA, Ae NOTPiIOHI cnewjianbHi NPUEAHAHHA A0 NpoLecy, a came:
BMCOKa TemnepaTypa, B'A3KiCTb, arpecuBHICTb NO BigHOLWEHHIO A0 MaTepianis Kopnycy i membpaHu
nepeTBOpPOBaYa, ririEHiYHI BMUMOTM i T.N. CepenoBuLL BUMIPIOBAHHA, LLLO B CBOID Yepry rapaHTye
TOYHICTb BUMipIOBaHb, TPMBANICTb TEPMIHY CNYKOMU.

MepeTBOptOBaAYi NPU3HaYeHi A1A PO6OTU 3 BTOPUHHOK PEECTPYHOYOHO | MOKA3yHYOH0
anapaTypoto, perynATopamMu i iHWKMMM NPUCTPOAMM aBTOMATUKM | CUCTEMAMU YNPaBiHHA, AKi
NpayoTb 3 YHIPiKOBaHMM BXigHUM curHanom 4 ... 20 mA, 0 ... 5 mA, 0 ... 20 mA. 3acTOoCOBYIOTbCA B
CMCTEMAxX aBTOMATUYHOTO KOHTPOIIO, YNPABAIHHA | peryntoBaHHA TEXHOOMNYHUMU NPOLLECaAMMU.

YBara: EkcnayaTtauia nepeTBoptoBayiB Y BUKOHaHHI «EX» AONYCTMMA TiIbKM B KOMMN/IEKTI 3
6ap'epamu ickpo3axucTy (pekomeHayemo 6ap'epu BupobHuUTBa dipmm «EBponpuaaay), abo 3
6/10KaMU }KUBJIEHHSA Y BUKOHAHHI «Ex», BcTaHOBAEHMMM No3a BUOyxoHebe3neyHoo 30HO010.

MepeTBOptOBaYi BigHOCATLCA A0 HaraTtorpaHMYHUX NepeHacTpooBaHMX, TOBTO KOPUCTyBaY
MAE MOXKMBICTb AUCTAHLIMHO KepyBaTK pObOTOO | KOHTPOOBATM NapaMeTPU NEPETBOPHOBAYIB.
3aBAAKM BUKOPUCTAHHIO «iHTENEKTYa/IbHOI» eIeKTPOHIKM € MOX/MBICTb YCTAHOBKM MOYATKY i KiHUA
BMMIPIOBAJIbHOIO Aiana3oHy, Yacy agemndipyBaHHA, KBaAPaTUUYHOI XapaKTEPUCTUKN NEPETBOPEHHA
Ta iH. PyHKUii. LLi HAacTpolKKu peanisytoTbca 3a 4ONOMOroto KomyHikatopa Tuny KAP (APLISENS),
AeAkunx iHwmx "HART" KomyHikaTopiB abo komn'toTepa 3 KoHBepTepom "HART/RS232" i nporpamu
"RAPORT-01".

4. MAPKYBAHHA

KoseH nepeTBoptoBayY MA€ €TUKETKY CipOro Ko/ibopy, PO3TallOBaHY Yy BEPXHilA YaCTUHI
Kopnycy i Hece HacTynHy iHpopmaLiito WpPUHTOM HYOPHOro Kobopy Ans. man. 1:
1. Em6nema (norotmn) ¢pipmn-BMpobHUKa.
2. Agpeca 3aBoay-BMpobHMKA (MoKe ByTK BKa3aHa aapeca NnpeacTaBHMLUTBA HA TepuTopii
YKpaiHu).
3. Ha3Ba ¢ipmu i npaBoBa dpopma dipmun npeacTtaBHUKA.
4. Tun nepeTBOPIOBaYa i NO3HAYEHHA 3riAHO 3 HOMEHKNATYPOIO.
5. 3aB0oACbKMIN NOPAAKOBMI HOMEP NepeTBOpoBaYa BiANOBIAHO A0 CUCTEMM HYMepPaUi,
NPUNHATOI HA NiANPUEMCTBI-BUPOOHUKY.
6. OCHOBHMWI Aiana3oH BUMipIHOBaHb NepeTBOPoBaYa i3 3a3Ha4YE€HHAM OANHULb BUMIpIOBaHHA.
7. MiHiMmanbHa WMPMHA BCTAHOBAOBAHOIO Aiana3oHy BUMIipHOBaHb.
8. BuxiaHu curHan, i3 3a3Ha4yeHHAM OAMHULb BUMIPIOBaHb, BiANOBIAHMIN HUXKHIN | BEPXHil
MeXKam BMMiptOBaHb (BCTAHOBNEHOTO Aiana3oHy).
9. Hanpyra *XnsneHHA B 4ONYCTUMMUX MEXKaX.
10. MaKcMmanbHUM AONYCTUMMNIA CTaTUYHUIA TUCK.
11. Mpu3HavyeHHs Knasiw ¢yHKLiOHaNbHOro 610Ky ynpaBniHHA, PO3TalOBaHOMO Ha NMLbOBIl



naHeni Nnatu iHgMKaTopa.
12. Po3wmndpyBaHHA i BKa3iBKa MicudA po3TallyBaHHA PYHKLiOHANbHMUX KNaBiLll.

Ha eTuketui nepeTsoptoBaya y BU6GYX03axmLeHOMY BUKOHaHHi HAHECEHO MapKyBaHHSA
Ga/GbExiallCT4/T5X a6o Ga/GbExia/dIICT5/T6X.

13. loaaTKOBO OKPEMO HaHECEHO MapKyBaHHSA 06/1iKoBOro Homepa BMMipOBaibHOT FOI0BKM,
Na3zepHUM METOLO0M Ha KOpMyCi BUMiptoBa/IbHOI roNI0BKK. [Ins. man. 2.

14. Ha kopnyci npuinMaya TUCKY yAapHUM KNeMMOM HAaHOCUTbCA NO3HAYEeHHA NigBeAeHHA
Ginblworo i meHwWoro TMCKY 3Hakamum "+" i "-" a6o "H" i "L" (High - makcumym, Low - MiHimym)
BigNOBiAHO. Ha 3aXMCHUX HaKOHEYHMKaX Kaninapis HakneeHi iHpopmytoTb cumsonm "H" i "L".

15. Ha 30BHiLWHIiN YacTUHI KOpPNYyCYy BUMIiptOBaIbHOI FONIOBKM, 332 AONOMOTOI0 HaKNEMKU, BKA3yETbCA

TMUN Macna, AKe BUKOPUCTOBYETLCA B PO3AiNbHIMA CUCTEMI, @ TAKOXK MOTO LWi/IbHICTb.
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5. NPUHUUIM BUMIPIOBAHHA NMPUCTPOIO.

5.1. MpUHLAN BUMIPIOBAHHA.

EnekTpuyHMin crHan 3 BUMiptOBaNbHOI rOJI0BKKU, MPONOPLiNHUIA 3HAYEHHIO BUMIPIOBAHOIO
TUCKY 3 MONpPaBKaMK Ha TemnepaTypHUI pexxum poboTu, HagxoAnTb Ha BXig aHanoro-umdposoro
nepeTBOpPOBAYA i NepeTBOPOETLCA B UndpoBy dopmy. Y UndpoBOMy BUTAAAI BiH NepesaeTbes
yepes ONTo-e/eKTPUYHY rafibBaHiuHy Po3B'A3KYy Ha OCHOBHY naaTty. MikponpoLuecop OCHOBHOI
NAaTU 3UNTYE BUMIPAHI 3HAYEHHA i, BUKOPUCTOBYOUYM BOYA,0BAHMIN anTOPUTM PO3PAXYHKY,
064YMCNIOE Ha iX NiAcTaBi 3HAYEHHA TUCKY | TemnepaTypu. OBUYMCNEHHA 3HAYEHHA 3MIHHOI Npouecy
Bifo06parkaeTbcA Ha BbygoBaHomy LCD iHamKaTopi. Undpose 3HaUEHHA BUMIPAHOTO TUCKY
NnepeTBOPIETLCA B @aHAaNorosmn curdan 4 ... 20 mA, 0 ... 5 mA, 0 ... 20 MA B 3an1€eXHOCTI BiZ
BCTaHOB/IEHOI KOHirypauii. BoygosaHnint mogem BELL202 i iHTerpoBaHWi KOMyHiKaLiMHWUA W03
HART rev5, 3abe3neyye 06miH 3 nepeTBoptoBaYem 3a A0NOMOrol0 KOHBEPTEpPaA MiAK/O4EeHOro A0
kKomn'toTepa Knacy PC 3 BignosigHMm nporpamMHum 3abesneyeHHsm abo 33 LONOMOrow
KOMYHiKaTopa. Ha Buxoai nepeTsopioBaya BCTAHOB/IEHO 3aBaA03axUCHUI dinbTp i enemeHTH
3aXMUCTy BiA nepeHanpyru. bnok-cxema nepeTBopoBayva npeacrasaeHa Ha man. 3
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5.2. KOHCTpYKLIA NepBMHHOIO BUMIPHOBA/IbHOrO e/leMeHTa

MepBMHHUM BUMIpPIOBaZIbHMUM NEePEeTBOPHOBAaYEM € N'€30PE3UCTUBHA MOHONITHA KPEMHIEBA
CTPYKTYpa (Nf1acTMHa MOHOKPUCTAIIYHOTO KPeMHito 3 AudyHA0BaHUMM N'€30pE3UCTOPaMMU,
3'e4HaHMMK NO MOCTOBII cxemi) AnB. Mman. 4, BigOKpemneHa Bif BUMipOBaHOro cepeaoBumLLa
pPO3A4i/IbHO MeMBPaHOI | MAaHOMETPUYHOIO PiAMHOLO.

3acTocoByeTbca rodpposaHa membpaHa 3 KpalioBoto rodpoto, WO 3HAYHO 36iNbLUYE NPOruH,
YYTAMBICTb | BHUXKYE HENIHIMHICTb XapaKTEPUCTUKN, B MOPIBHSHHI 3 N10CKOIO membpaHoto.
dedopMyBaHHA KpeMHIeEBOI MeMbBpaHM BUKANKAE 3MiHY aKTMBHOIO ONopy rifikM mocTa. CtaH
piBHOBarM mocTa Hece iHpopmaLito NPo BEAUUYMHY TUCKY, @ NaAiHHA HAanpyr1 Ha MOCTY -
iHbopMmaLito Npo TemnepaTypy CTPYKTYPU, AKa BUKOPUCTOBYETLCA Aani NPy KomneHcau,ii
NOATKOBUX NOXMOOK. N0 BiHOLWEHHIO A0 KPEMHIEBOT MEMBPaHU BUMIPIOBaJIbHUIA MICT CTBOPIOE



HanisnposigHuKoBe 3'eaHaHHA PN - nepexig, a enekTpuyHa i3onauia nepexoay CTBOPHOETLCA NPU
BMHWKAHHI BigNOBIAHOI NonApKU3aLLii HANPyrn mix MocTom i membpaHoto. OCHOBHOIO NepeBarok
3aCTOCOBYBAHOI CTPYKTYPU € 3abe3neyeHHs i30/ALii BUMiptoBabHOro MocTa Npu 36epeXKeHHi
MeXaHiYHOi MOHONITHOCTI KpucTana. KOHCTpyKLia N'e30pe3ncTUBHOI KPEMHIEBOI CTPYKTYpPH
rapaHTYE CTIMKICTb NepeTBopoBaYa 40 YAAPHMX BNAMBIB BUMIPIOBAHOrO TUCKY i Bif
nepeBaHTa*KeHHA MO TUCKY.

P “-”

Nbe3opes3ncrop

- MeTann

KpemHueBasi membpaHa

Crekno

MantoHok 4



KanuJujisap B 3alllTUTHOM 5KpaHE

MantoHOK 5

BumiptoBanbHMi1 610K NepeTBOpOBaYa Pi3HUL TUCKIB CKNAAAETLCA 3 KaninapHUX
WTYLEPHUX NPUELHAHb 4a | 46, MOHTaXXHOTO Kopnycy 3, N0 CTOPOHax AKOro po3TalloBaHi (yBapeHi)
po3ginosi memb6paHu 2a i 26. Y BEpPXHil YaCTMHI MOHTaXHOro Kopnycy BOyA0OBaHUIA MOAY b
BMMIipPIOBa/IbHOTO BJIOKY, L0 CKNaAaEeTbeA 3 NiaKnaaku 5, kopnycy moaynsa 10 i n'‘esomoayns 1,
PO3TALLIOBAHOrO Y BHYTPILWHIM YacTuHi kopnycy 10. EnektpuuHi gpotn 11 BuBeaeHi Ha30BHi
nigKNaaKM Yyepes repMeTUYHO i30/1bOBaHi BBOAMW. 3B'A30K N'€30MOAY/A 3 BUMIPOBAaHUM TUCKOM
34,iMCHIOETLCA 33 AOMNOMOIOK MAaHOMETPUYHOI PIANHN (CMNIKOHOBE MAc/o, AKE Ma€E AyKe Mane
3HaYeHHA KoediljieHTa PO3WMPEHHA Bij, BNANBY TeEMMepaTypu) ANA Yoro nepenbayeHi kKaHaam 9a i
96 B KOMMNeEHcaUiMHi Kamepi 13, MoHTaxKHOMY Kopnyci 3, Kpuwui 5 i kopnyci moayna 10. Kananu
3arepmMeTm30BaHi 3araylikamm 7a i 76, 78 i 7r. BUmMiptoBaHM TUCK NOAAETLCA HA 3aXMCHi
MemMbpaHu po3aiNbHUKIB cepenoBuLL, (MO3UTUBHMIA TUCK NOAAETHCA HA PO3AINbHUK KaNniNApPHOro
NpUeAHaHHA 4a (+), a HeraTMBHe Ha PO34iNbHMK KaninapHOro npueaHaHHA 46 (-) - B cTaHaapTHOMY
BMKOHAHHI). MpornH membpaH po3aibHMKIB BUKANKAE TUCK MAaHOMETPUYHOI PigMHU AKe No
Kaninapax nepeaaeTbca Ha membpaHu 2a i 26 i BUKAKKaroum ix gedopmauito (nporvH). BennumHa
nporuHy membpaH NPAMONPONOpPLiNHA NepesaHOMy Ha HUX TUCKY MAaHOMETPUYHOT PianHN. Y
CBOIO Yepry NpornH membpaH 2a i 26 CTBOPIOE TUCK MaHOMETPUYHOT PiaVHN Y BigNOBiAHMX
KaHanax 9a i 96, a TaKoXK B KOMMEHCcaLiMHiIN Kamepi. [Aani TUCK Yepe3 MaHOMETPUYHY PignUHY
nepenacTbcA Ha KOMMNeHcaLinHy membpaHy 12 i KpemHiesuii n'esomoaynb. lepopmalis
n'esomozyns, 3a NPaBUAOM BigHIMaHHA MEHLIOro 3Ha4YeHHA TUCKY Big, 6inblworo, NpM3BOAUTDL 4,0
pa3banaHcy MOCTOBOI CXxeMM N'€30PE3NUCTUBHOI KPEMHIEBOT CTPYKTYPU | CUrHaN HAaAXO4UTb HA
06pO6KY B €/1eKTPOHHMI 610K NepeTBOprOBaYa. TaKMM YNHOM BUXIZHWUA CUTHAN
NPAMONPONOPLIMHNI BUMIPIOBaHIi Pi3HUL TUCKIB

(AP = Pmax. - Pmin.).

Mpw BUMipIOBaHHI TUCKY KOMNEHcaLiiHa membpaHa 12 rpae BaXKAMBY PO/b, SMEHLLYHOUM
BN/MB NepeBaHTaXKeHb, CTPMOKIB, iMNybCiB TUCKY Hebe3neyHux ana pobotu n'esomonyns, a
TaKoX OA4HOCTOPOHHbLOT Aii CTaTUYHOTrO TUCKY. MPUHUKUN Aji 3aCHOBAHWUIA HA 3HUMKEHHI
(komneHcau,ii) BNAMBY rpaHUYHO AOMNYCTUMOrO BUMIPHOBAHOTO TUCKY HAa BUMIipIOBaNbHUIM 610K
LUINAXOM NPOrMHY KOMMNEHCaLiMHOT MeMbpaHu, TUM camum 6epydmn Ha cebe OCHOBHe pylHIBHE
HaBaHTa*keHHs. [nowa KomneHcauiiHOi membpaHu y 6araTo pasis 6isblia 3a NOWY KPEMHIEBOI
membpaHu.



5.3. KoHCTpyKLUia Kopnycy.

5.3.1. MNMepetsoptoBayi APR-2200ALW ocHaweHi LCD iHamMkaTtopom 3 LED nigcsivyBaHHAM,
W0 3abe3neyye ogHOYACHY iHAMKALIIO ABOX 3MIHHMX NpoLLeCy Ta iX OAMHULL BUMIpY. EnekTpoHiKa
OCHOBHOI M/1aTN NepPeTBOpPOBaYiB Po3MillleHa B Kopnyci. KOHCTPYKLUis Lboro Kopnycy 3abesneyye
NoOBOPOT iHAMKaTOopa Ha £180° 3 Kpokom 90°. KHOMKM, po3TalloBaHi Nig KPULKOK iHANMKATOPA, WO
3aKPY4YYETbCA, 3a6e3ne4yoTb MOXKANBICTb ONEepPaTopy NPOBOAUTM IOKANbHI 3MiHW PAAY YCTAaHOBOK
nepetBoptoBaya. IHanKaTop LCD moxKHa KOHirypyBaTh B 3a/1eXKHOCTI Big HeobxigHocTi. Onuii
iHAMKATOPA MOXKHA 3MiHIOBATU B IoKanbHOMY MENU 3a 4ONOMOroto KHOMoOK, KOMyHiKaTopa abo
nporpamHoro 3abesneyeHHa Ha PC. Y pasi HeobXigHOCTI iHAMKATOP MOXKHA BIAKNOYUTH.
MiacBivyBaHHA iHAMKATOPA MOXHA BiAKAOUYMTH, 3'€AHABLUN NEPEMMUYKOIO KOHTAKTM Ha NAaTi
€NeKTPOHIKKU, AOCTYMHY NiCcNA 3HATTA MOAYAA IHAMKATOPA, AK NPU 3MiHI MONOXKEHHA iIHANMKATOpPA.

KoHcTpyKLia nepeTBoptoBayis 3abe3neyye NigKAOYEHHA OKPEMO CKOMMNEHCOBAHMX
BMMIPIOBA/IbHUX FONI0BOK, AKi MatloTb BAAaCHY Nam'aTb NapameTpis, 40 OKPEMO CKOMMNEHCOBAHMX
OCHOBHMX NAaT 6e3 noriplweHHs napameTpiB poboTn Bcboro neperTsoptoBaya. Lle gossonse
YHidiKyBaTM NpOAYKLito i nonerwye cepsic Ha 06'ekTax. ENeKTpoOHiKa ronoBKM ranbBaHi4YHO
i30/1bOBaHa Big, BMMIiPOBaIbHOI MiHii. 3aBAAKM LbOMY 3MEHLIEHO 3aN1€XKHICTb BUMIpIOBaHb Big,
nepewkoz i nokpaweHo 6e3neKky poboTu B ickpo- i BOrHeHebe3neyHnx ymosax. Mam'aTb rosI0BKM
MiCTUTb 8 BaHKIB XapaKTEPUCTUK MO TUCKY, AKI MOXKYTb (B 3a/1€KHOCTI BiZ, 3aBOACHKMX YCTAHOBOK)
MICTUTM NapameTpHu, WO OMMCYIOTb 3aCTOCYBaHHA L€l rO/IOBKM ANA Pi3HMX Aiana3oHiB TUCKIB i/abo
Temneparyp.

MepeTBOpPOBAYi KOHTPOIOOTL POHOTY CBOIX GYHKLIOHANbHUX €1€MEHTIB | NPAaBULHICTb
nepepaxyHKy i B pasi noMunKku, iHpopmye, BUBOASUMN HA eKpaHi LED iHgMKaTopa NoBigoMAeHHSs, a
TaKOX BCTAaHOB/IIOKOYM B CTPYMOBIN NETAi aBapiliHUI CTPYM (B 3aN1€KHOCTI Bif YCTaHOBOK).

5.3.2. NepeTtsoptoBayi APR-2200ALE mato KOHCTPYKTUBHY i PYHKLiOHANbHY BiAMIHHICTD i
ocHauweHi LCD iHgmkaTopom 3 LED nigceivyBaHHAM Ta iHAMKALLE 3MiHWM NpoLecy 3a Bubopom
KopucTyBaya. Ha nnaTi iHgMKaTopa po3TallOBaHi NepPeMUYKM, 33 LOMOMOrO AKUX MOXKINBO
3MiHMTK TUN YHidIKOBAHOroO BMXiAHOMO CUIHANY, @ Tak CaMo PyHKLiIOHaNbHI KNaBilli 3 MOMXKAUBICTIO
06HyNeHHA | KoHirypauii Aiana3oHy BUMipIOBaHb.

MepetBoptoBadi APR-2200 ALE He npu3HayeHi gna poboTtu y BMbyxoHeb6e3ne4yHMX 30Hax.

KOHCTpyKLia Kopnycy Aa€ MOXK/IMBICTb NOBOPOTY KOPMNYCY NO BiZHOLIEHHO A0 Npuiimaya
TUCKY B mexkax (0 - 355)°, a Takox BMbip HanpsMKy BBeAeHHA Kabento.

[na nigkntoyeHHA nepeTeopoBaYa nepeabdayeHa 3a*KMMHA KONOAKaA, WO A03BONAE
A0AATKOBO NiAKNOUMTU KOMYHIKALiMHUI NPUCTPIlA, @ TAKOX BUMIPIHOBATU BUXiOHWUIM CTPYM, He
PO3PMBAOYM TIAHLOT.



6. TEXHIYHI XAPAKTEPUCTUKW.

MeTponorivHi napameTpu.

Tabnnya 1. Aiana3oHn BUMIpOBaAHb.

MakcMmanbHa WUpKuHa
MiHimanbHa BUMIpPIOBA/IbHOIO

. BiactaHb mix . Jonyctumnia

OCHOBHMI WMPKMHa i AianasoHy BPaxoByouu .
No . . pPo34iibHNUKaMMN . . CTaTUYHUU

Aiana3oH fiana3soHy . BiACTaHb MiX

. no BeEPTUKanNI . TUCK
BUMIPIOBAHHA po3ainbHNMKamm no
BepTukani (H), m H,0
1 (-16 ... 16) KNA 0,1 m H;O <1,7m [1+(BipcTanb H * 0,94)]
H
2 | (-50..50)kNA 0,5 m H20 <6m [5+(siactamb H * 0,94)]
4 MMNa
1,5 M H20

3 | (-160 ... 200) kNA > M2 <15m [20+(BiacTaHb H * 0,94)]
4 | (-160..1600) kA | 1O0KMa <15m 1600 KMA

YBATA: MNpeacTtaBneHa B TabAuLi MaKcMMmanbHa BiACTaHb MiXK PO34inbHUKAMMK MO
BEPTMKANi CTOCYETLCA BUMIPIOBAHHA PiBHA, FaPaHTYOYM MOXKAUBICTb OOHYNEHHA NepeTBOprOBaYa
npu NOPOXHbOMY pe3epByapi.

[ns BUMipOBaHHA WinbHOCTi abo mexKi pa3 (padiHagHa, LyKpoBa, XiMmiYHa NPOMUCAOBICTD i
HadTONEpepobKa) BiACTaHb MiXK PO34iNbHMKaMM NO BEPTUKANI MOXKe ByTu bBinbLue.

- Mexxa 3BegeHoi NoXnbku

<1 0,1% AnA OCHOBHOrO giana3oHy

- 3aN1eXKHiCTb OCHOBHOI NOXU6KM BiA, LULMPUHU BCTAHOBAEHOTO Aiana3oHy.

»0 - MoxmbKa AnA OCHOBHOrO AianasoHy

i A (0 ... 100%).
S;;iﬁjjmb »1 - Moxmbka ana gianasony (0 ... 10%)
) »1=2x>0
|
o
Wrp1Ha
| YCTAHOBNEHHOD
T: Auanasonas,

10 30 100  [%]




- CTabinbHiCTb MeTPOIOriYHOT XapaKTePUCTUKN

He ripLue HiXK: OCHOBHa NoxmnbKka/3poku

- DopaTtkoBa NoxnbKa, BUKNIMKAHA 3MiHOIO TeMmnepaTypu HaBKOIMLLHbOIO cepesoBULLA
< +0,08% (ocH. gian.)/ 10°C

MakKc. £ = 0,03% (ocH. aian.) no BCbomy Aiana3oHi KomneHcauii

- Apeid «Hyna» nig BNAMBOM CTaTUHHOTO TUCKY

<+0,01% (ocH. gian.)/ 1 MNa ana gianasoHy Ne3, 4, 6

< +0,8% (ocH. gian.)/ 1 MMNa gns pewTn gianasoHis

- LopaaTkoBa NOXMOKA, BUK/IMKAHA 3MiHOI Hanpyru }KMBAEHHA
Makc. + 0,002% (ocH. ajan.)/ 1 B.

- Yac ¢pikcyBaHHA BUXigHOro curHany (nocriiiHa yacy)

16 ... 480 mcek.

- DopaTKkoBe enekTpoHHe aemndipyBaHHA

0...30cexk.

- Aliana3oH pob6ounx TemnepaTyp HABKOJIMLIHbOIO cepeAoBuULLa
-50...+75°C

- fliana3oH TemnepaTtyp BUMipOBaHOro cepeaoBMULLA

3rigHO NapameTpam BiANOBIAHOro PO3AiNIbHUK (AUCTAHLIAHUIA PO3AINbHUK) AMB.
IHCTPYKLIiO 3 eKcnayaTau,ii po34iIbHUKIB.

YBara. He sonyckaTu 3amep3aHHsA cepeaoBuiLa BUMIPHOBAHHS B iMMNY/IbCHOI TPybLi abo
no6,m3y wryuepa nepersoptoBaya !!!

- Aliana3oH TemnepatypHOi KomneHcauii

-25 ...+ 80°C

-40 ... + 50°C cneuy, BUKOH.

- Bibpauii i ygapu. He pekomeHayeTbCA

- CTyniHb 3aXMCTy €N1EKTPUYHOIO NPUEAHAHHA NepPEeTBOPIOBAYIB BiJ BN/MBY NUAY | BOAMK:
IP —66.

- Marepian Kopnycy

AntomiHin, nuTTa nig TMIckom, nodpapboBaHNIN ENOKCUAHOO XiMIYHOCTIAKOO emannio —
KOANip *KOBTUM.

- Marepian membpaH po3ginbHuKis
3rigHO IHCTPYKLUIi 3 eKcnyaTaLii po3ainbHMKa

- Marepian Kopnycy npuiimaya TUCKiB



Hep:kasitoua ctanb 316L

- EnektpuuHi napametpu

- Hanpyra xuBneHHs, B 7,5 ... 55 B (nocT. cTpymy)
OnAa nepeTBoploBayiB y BUKOHAHHI Ex 75 ... 30 B (nocT. ctpymy)
JopaTkose NafiHHA HanNpyra Npu BKAKOYEHOMY NiaceivyBaHHI 3B

- BuxigHuii curHan

4 ... 20 mA (pBOXNpOBIAHA NiHiA)

- KomyHikauis

PeanizoBaHa 3 BUKOPUCTAHHAM cUrHany 4 ... 20 mA, 3a 4ONOMOroto KomyHikatopa KAP-03
abo mogemy.

- Onip
ana obmiHy gaHmmmn HART MiH. 250 Om
- HaBaHTaXKeHHA

MaKcrMmanbHe 3Ha4YeHHA ONOPY HABAHTAXKEHHA AN HANPYrX KuBAeHHA Uyus. (B)

U,s[B] — 7,5 B
R, (OM) = —= ([)(])ZA 0,85

- CneuianbHi BUKOHAHHA

e Ex-ickpobesneuHuit BUKOHaHHA Ga/GbExiallCT4/T5X

e Exd - Bubyxo3axucHuit kopnyc (Tbinbku ) Ga/GbExia/dIICT5/T6X

e 10 MnNa, 16 MMNa - gonyctMmunii ctaTUYHUI TUCK 10 MMa abo 16 MMNa
e Q.. -a0aaTKoBe TPEHYBaHHA Npunaay Ans 36inbleHHA HaAiAHOCTI

e HectaHgapTHU OCHOBHUI Aiana3oH BUMiPIOBAHb

7. EKCITYATAUIA 3A NPU3SHAYEHHAM

7.1. 3aranbHi pekomeHaauii

- Mpu oTpMMaHHi KOPObOOK 3 NepeTBOPHOBaAYaAMM CJlifl, YNEBHUTUCA B LIiNIICHOCTI NaKkyBa/ibHOI
Tapu. Y pasi BUABNEHHA NOLKOAKEHb, 3BEPHYTUCA 3 pPEKNaMaLisMM 40 TPAHCMOPTHOI KOMMaHii. Y
3MMOBY MOPY POKY PO3NaKyBaHHA KOPOOOK NPOBOAMTLCA B OMantoBa/ibHOMY NPUMILLEHHI He
MEHLLE, HiX Yepes 2-3 roanHn, Nicsa BHECEHHA iX B MPUMILLLEHHA.

- Cnig nepeBipnUTH KOMMNIEKTHICTb NOCTABKM BiAMNOBIAHO A0 AOKYMEHTaUi Ta nacnopTa. Y
nacnopTi peKoMeHAYETbCS 3p0OUTN NO3HAYKY NPO BBEAEHHSA B eKCN/yaTaLlito Ta iHWi NO3HaYKM y
BiANOBIAHO A0 BCTAHOBAEHMX HOPM MigNPUEMCTBA-CNOXKMBaAYA.



7.2. 3axoam 6e3nekn

- EKkcnnyaTauia nepetsoptoBaydiB 403BONAETLCA TiZIbKM MNPU HAABHOCTI iIHCTPYKU,iT 3 TEXHIKK
6e3neKkun, 3aTBepAKeHOol KepiBHUKOM MiANPMEMCTBA - CNOXKMBAYA, | BPaxoBYeE cneuianisalito
3aCTOCYBaHHA NepeTBopoBaYa B KOHKPETHOMY TEXHOJIOTIYHOMY MPOLLECi.

- He gonycKaeTbcAa eKcnayaTauia nepeTsoptoBayvya B CUCTEMAX, TUCK B AKUX MOXKe
nepesBuLLLYBaTU BiANOBIAHI rPaHWYHI 3HaYeHHS, 3a3Ha4YeHi B Tabanui 1 NoTOYHOI iHCTPYKLT.

- He nonycKaeTbCA 3aCTOCYBAHHA NepeTBOPIOBAYa 4149 BUMIPIOBAHHA NapameTpis
cepenoBuLL, arpecuBHUX MO BiAHOLWEHHIO A0 MaTepianis, WO KOHTAKTYOTb 3 BUMIPHOBAaHUM
cepefoBuLLLEM, a TAKOXK B NpoLuecax, Ae 3a ymoBamm 6e3nekm BUpoObHULTBA 3a60POHAETLCS
NOTPaNAAHHA MaHOMETPUYHOI PiANHM (CMIKOHOBE Mac/o) B BUMIpIOBaHy cepeay.

- MoHTax nepeTBoploBaya TUCKY Ha MaricTpanax, Wo niasoaaTb BUMIptOBaibHe
cepenosuLe, NOBUHEH NPOBOAUTMCA NICNA 3aKPUTTA BEHTUAA HA NiHIi Nepea nepeTBoploBaYeM.

- leMOHTa nepeTBoprOBaYa NOBUHEH MPOBOANTUCA MICNS CKUAAHHSA TUCKY B
nepeTBoptoBaYi 40 aTmocdepHOoro.

- Mpu moHTaxi Ta eKcn/lyaTauii nepeTBoptoBaya BUOYX03axMnLLLEEHOrO BUKOHAHHA 3 BUAOM
3axucTy "ickpobesneyHe enekTpmuyHe Koso", 3 piBHem BMbyxosaxucty "ocobamsuii BMbyxosaxuct'
HeobXiAHO AOTPUMYBATUCA TAKMX BUMOT: 3BEPHYTU yBary Ha MapKyBaHHA BMOYyXx03axucTy,
nonepeaKyBasibHi HANUCK, BiACYTHICTb MOLIKOAMKEHb KOPMNYCY i BUMIpIOBa/IbHOro 6/10KY, CTaH
Kabento, WO NiAKNIYAE KUBMEHHA, HAABHICTb 3a3EM/IHOIOHOT0 3aXKUMY.

1

- Micna 3aKiHYEHHA MOHTaXKY CNif, NepPeBipUTM ENEKTPUYHUIA ONip i30NALLIT MiXK
€N1eKTPUYHMMM NaHUoramm i Kopnycom nepeTsoptoBaya (He meHwe 20 MOm).

7.3. 3abe3neyeHHn BUOYX03axMLLEHOCTI NPW MOHTaXi Ta eKcnayaTalii nepeTBoptoBadiB v
BUKOHaHHI Ga/GbExiallCT4/T5X ta Ga/GbExia/dIICT5/T6X

MepeTBOpPIOBaYI TUCKY Y BUKOHAHHI "icKpobe3sneyHe efieKTpUYHE Ko10" MOXKYTb
BCTAHOB/OBATUCA Y BUOYXOHEDE3MeYHMX 30HaxX MPUMILLLEHb | 30BHILLIHIX YCTAaHOBKaX.
NiHin 3B'A3Ky MoXKe 6yTU BUKOHaHa byAb-AKMM TUMOM Kabeso 3 nepeTuHom ApoTy He meHwe 0,35
MM?2. MpueaHaHHA Kabento cnig NPoBOAUTU NPU BIAKNOYEHIN Hanpy3i XusaeHHa. Micaa
3aKiHYEHHA MOHTaXy NepeTBoproBaYa HeObXiAHO NepeBipUTM oNip 3a3eMIeHHs (AKWoOo NoTpibHO
3a3eM/IeHHs). 3HaYeHHs He NOBMHHO nepesulLyBati 4 Om.

Y MOMEHT MOHTaXKy NepeTBOploBaYa, Npu HAaABHOCTI BUbyxoHebe3sneyHoro cepenosmLla
BMMIPIOBAHHA, He AOMNYCKAETbCA NiALaBATM NepeTBOptoBaYy TepTo abo yaapam, 34aTHUM
BUKJ/IMKATK iICKPOYTBOPEHHA.

KoHTpobHO-BUMIipIOBaAbHI Npuaaan, npueaHaHi Ao 6ap'epa, He NOBMHHI reHepyBaTH
Hanpyry, wo nepesuiuye 250 B. 3ab60poHsETLCA NPOBOAMTY OYAb-AKi 3MiHWU B CXEMI
nepeTBoptoBaya TUCKY. HeobxigHO BUKOHYBATK iHCTPYKL,T, WO BPaxoByOTb cneLlianisaLito
3aCTOCYBaHHA NepeTBOPIOBAYA B KOHKPETHUX TEXHOOTNYHMX NPOLLecax, BU3HaYaoumx
eKcnyaTauito BubyxosaxuieHoro enektpoobnagHaHHA. HeobxigHo BMpobaATM cucTeMaTUUHNI
30BHILWHIN i NpodiNakTUYHUI ornaa, a came:

- 3bepeXKeHHs LinicHOCTI Kopnycy (BiACYTHICTb BM'ATUH, MeXaHIYHUX MNOWKOAMKEHb, a TAKOX NUAY i



6pyay Ha Kopnyci).
- BiACYTHICTb 06pKMBY Kabento XKMBAEHHSA, 3a3eM/IOIOYOr0 NPOBOAY,
- HaAiNHICTb NPUEAHAHHSA Kabento.

EKcnayaTauisa nepeTBoploBaYiB 3 NOWKOAKEHHAMMU KaTeropuuHo 3abopoHaAeTbea!

Mpw NnpodinakTMYHOMY OrnAgi Cnig BUKOHYBATKM BCi BULLEHaBeAEHI po60TM 30BHILIHBbOIO
ornagy. NepiognyHicTb NPodiNaKTUYHUX OrNALIB BCTAHOB/OETLCA B 3a/1€XKHOCTI Bij, BUPOOHNYMX
YMOB, ane He piglwe 2-x pa3iB Ha piK. Mpu LbOoMy 404ATKOBO NOBUHHI ByTM BUKOHaHi poboTu:

- YncTKa KNemHOI KOpobKK, Kopnycy i NOPOXHUHM NepeTBOptoBaYa Big Nuay i bpyay.

- MepeBipKa onopy i30AALiT eNeKTPUYHUX NaHLIOTiB NepeTBopoBaYa WoA0 Kopnycy NpoBOAUTbLCA
33 ONOMOrO0 MeraoMmeTpa 3 HoOMiHanbHOtO Hanpyroto 500 B. BeanunHa onopy noBuHHa byTu He
MmeHwe 20 MOMm npu TemnepaTypi HaBKOAULWHbOTO NoBiTpA (25 + 5)°C i BigHOCHI Bo/OrocTi He
6inbwe 80%.

MNpumitka: KopurysaHHa "Hyna" BUXigHOro curHany nepeTBopoBayiB TUCKY Y BUKOHAHHI
"ickpobe3neyHe efleKTpUYHE Koo" Ha Micli ekcnyaTauii, o BMMara€e 3actocyBaHHA KOHTPO/IbHO-
BMMIPIOBAJIbHUX NMPUNAAiIB, MOX/IMBA NPU HAsABHOCTI BUOYXxoHebe3neyHoi cymillli B MOMEHT
NpoBeAEeHHA PeryatoBaHHA, 33 YMOBU AOTPUMaHHA BUMOT 3a NapameTpamm "ickpobesneyHoro
Kona".

8. NIArOTOBKA O POBOTU | MOHTAMX

MNepeTtBoptoBadi pi3HMLi TUCKY APR-2200AL, W0 BKAOYAOTb B CBOK KOMIMJIEKTALLiItO
6e3nocepeHi abo AUCTaHUiMHI PO34iNMbHUKM MAtOTb 3arasibHy Macy, ika BUMarae NPoBOANUTH
MOHTaX No3a 06'eKTOM 3a A4OMNOMOroLO CreLiabHUX KpPinaeHb, CNOAYYHUX IMNYAbCHUX NiHIN. Ona
Toro, wob 3abe3neuntn ctabinbHy i TO4HY PoHOTY NPOTAromM TPUBANOIO Nepiody Yacy npu BUbopi
MiCLLA MOHTaXKy NepeTBOptoBaYa HeobXiZHO BPaxoByBaTU HACTyMNHe:

- MicU#f YCTaHOBKM NOBWUHHI 3abe3neyyBaTh 3pyyHi ymoBM 414 06CyroByBaHHA Ta AEMOHTAXY;

- TemnepaTtypa HaBKO/IMWHbOTO CepesoBMLLA | cepeoBuLLA BUMIPIOBAHHA NOBMHHA BignoBigaTu
3Ha4YeHHAM, HaBegeHMMM B N. 6. He peKomeHAY€ETbCA BCTAaHOBAOBATM NepeTBOPOBaY B MicUAX i3
3HAYHMMM KOJIMBAHHAMM TEMNEpPaTypu HABKOIULLHBOTO cepeaoBmLla abo CXMNbHUX 4,0 BNIMBY
BMCOKMX TeMnepaTypHUX nepenaais. AKWO Mmicue MOHTaXy 3HaX04MTbCA Nig, BNJAMBOM TeNa0BOi
pagiauii Big 3aBoacbKoro obnagHaHHA, HeobXxigHO 3abe3neunTn TeNN0I30AALIO ab0 BEHTUAALIO.
- maTepian membpaH Po3aiNbHUKIB cepeoBULL, AOTUYHWNI 3 BUMIPIOBAHUM CEPELOBULLEM,
noBuHeH 6yt obpaHuii BiANOBIAHO A0 NPOMNOHOBAHUX B iIHCTPYKLT 3 eKcnyaTaLlii po3i/ibHUK.
KokeH nepeTBoptoBay OCHALLEHNI ABOMA 3 BUAiIB NPOLECHUX NPUEAHAHDb A0 06'eKTY
(PekomeHAYETbCA 3aCTOCOBYBATM OAHAKOBI TUMW Ta PO3MIPU PO3AiNIbHUKIB).

AKLLO NepeTBOPIOBAY BCTAHOBIEHMI M0O3a NPUMILLEHHAM, TO HEODXiAHO NepeabdbaunTm
3aXMUCT Big BNAMBY atmochepHux onaais (Kopob, gax i 1.n.). Cnig BMbMpaTH micud, miHimanbHoO
CXMAIbHI 00 Aji yAapHUX HaBaHTaXKeHb i Bibpauiit. AKLWO KoHAeHcaT, ras abo 6yAb-AKi iHLWi CTOPOHHI
mMmaTepiann 3 TEXHONOrIYHOT TPYOUM NOTPanAsTb B iMNY/IbCHY TPYOKY, TO MOXYTb BUHUKHYTH
NoxmMbKu. [1ns 3anobiraHHA LbOMY iMNYbCHI TPYOKM NOBUHHI pO3TaloOBYBaTUCA Mig KyTOM.
CnonyyHi imnynbcHi AiHiT Big micua Bigbopy TUCKY A0 NepeTBOpOBaYa Pi3HULL TUCKIB MOBUHHI ByTH
NPOKNaAeHi MO HAMKOPOTLWIN BiACTAHI, 3 ornAgy Ha TOM GaKT, WO TemnepaTypa CepeaoBULLa
BMMIPIOBAHHA, W0 HAAXOANTb A0 MeMbpaH PO34iNbHUKIB, HE NOBMHHA NepeBuULLyBaTN A0NYCTUMOI



TemnepaTtypu, 3a3Ha4eHOoI B IHCTPYKL,ii 3 eKkcnayaTauii po3ainbHMKa Ana 3aCTOCOBYBaHOIO TUNy
PO34iNbHUK.

Po3TalwyBaHHA, MPOTAXKKA i cnocib MOHTAXKy Kaninapis moxe 6yTM BUKOHAHO A,0BINIbHO.
HeobxigHO BpaxoByBaTH pi3HMLLIO TEMNEPATYP KaMiNAPIB, 3pYYHICTb MOHTaXKy Ta 06C/yroByBaHHSA,
po3TalyBaHHA HAAAMULLIKIB AOBXUHU. He AONYCKAETbCA BUTMH KaninAapie nig Kytom meHwe 90°.
Pagiyc BUrMHy noBuHeH 6yt He meHwe 30 cm.

PeKoMeHAYETbCA 3a6e3neunTn HaMMeHLy Pi3HMLI0 TemnepaTyp Kaninapis. Mpu BUCOKKX
ab0 HM3bKMX TeMnepaTypax HaBKOIMLLHBbOTO cepeaoBMLLa Cif nepeabavyaTn TePMO3axmuCT.

o6 YHUKHYTW YyTBOPEHHA TeMnepaTypHOI Pi3HMLI iMNyAbCHI TPYOKKM i Kaninapm
PEKOMEHAYETbCA NPOKAALATM NOPYyY. PeKOMeHA0BAHA AOBXKMHA KaninAapis - He Binbwe 16 m.

B imnyAbCHMX NiHiAX pEKOMEHAYETbCA BCTAHOB/IKOBATM CAMOCTIlHI 3anipHi NpUCTpoi ana
npoAyBKM NiHii Big micua Bigbopy TUCKY A0 NepeTBOprOBaYya, AN BiAKNHOUYEHHA TUCKY i 3'€AHAHHA 3
aTMmochepHMM TUCKOM. MNepen NpUeAHaAHHAM A0 NepeTBOPOBAYA IMMNYAbCHUX NiHi cucTema
NOBWHHA BYTW peTesibHO NPOAYTa, ANA 3MEHLEHHA MOXK/IMBOCTI 3abpyaHEHHA membpaH
PO34iNbHUKIB.

3ab0pOHAETLCA NPOBOAMUTM ra30-e/1EKTPO3BaAPOBA/IbHI POOOTM B MiCLLi MOHTaXKy
nepetsoptoBaya. Mpn manux gianasoHax sumiptoBaHb (A0 20 KlMa), wob yHUKHYTU BuXoay 3 nagy
nepeTBoploBayYa, He PEKOMEHAYETLCA AOMNYCKaTU MexXaHiuHi yaapu no o6'ekty (nobansy
nepeTBoploBaYa) NpU HAABHOCTI B MiCLi BiAOOpy cepesoBuLLLa BUMIPHOBAHHS.

Mpwn eKkcnayaTauii nepeTsoptoBaYiB B Aiana3oHi MiHyCOBUX TemnepaTyp HaBKOIMULIHbOTO
cepeaoBulLLa HEODXiAHO BUKIIOYNUTH:
- 3aMep3aHH#A, KpUCTasi3auito cepeoBuLLLa BUMIPHOBaHHS abo KpUCTanisyBaHHA 3 HEl OKpemmx
CK/1aZl0BNX KOMMOHEHTIB (A15 piIkMX cepeioBuLLL);
- HAKOMMYEHHA KOHAEHCaTy, 3aMmep3aHHA B po60oUMX NOPOKHUHAX NPOLECHUX NPUEAHAHD i
BCepeaMHi iMNyIbCHUX NiHiN (ana razonoAibHnx cepeaoBuLL).

Micna 3aKiHYeHHA MOHTa)Ky NepeTBOpPlOBaYa NepPeBipUTU MicuAa 3'€eAHaHb 3 06'EKTOM Ha
repmMeTuYHICTb. [epeBipKa 34iMCHIOETHCA LWIAXOM KOHTPO/IIO 32 CMAZ0M TUCKY Npu
MaKcumanbHomy poboyomy. Cnag TMCKy 3a 15-20 XBUAWH He NOBUHEH NepeBuLLyBaTh 5% Big,
MaKcMmanbHoro pobouoro.



9. ENEKTPUYHE NIAKNHOYEHHA

Mpn enekTPUYHOMY MOHTAXKi CNliJ, BPaxOBYBaTM €N1€KTPOMArHITHIi NnepewwKkoan Big, iHWnx
npunagis. NpoknagKa eNekTponpoBOAKM NOBMHHA 34iMCHIOBATUCA AKOMOra Aani Big Axxepen
eNeKTPUYHMX NnepewwKkoa. [nAa NpoBOAKN PEKOMEHAYETLCA BUKOPMUCTOBYBATM CKPYYEHi 4pOTH,
Kabeni B NoniBiHiNXNOpMAHIN i3onauii Knacy. Ha ainankax, wo nianaaroTbcs BNAUBY €NEKTPUYHUM
nepewkoaam Cnig BUKOPUCTOBYBATM EKPAHOBAHI APOTH. Y MicLAX 3 NigBULLEHOI ab0 HMU3bKOK
TemMnepaTypoto HAaBKOJIMLLHbOTO CepeoBuLLLa CNib BUKOPUCTOBYBATU APOTHU, PO3PAXOBaHI Ha
poboTy B TaKMX yMOBaXx. Y MicLAX 3 HAABHICTIO Maces, arpecMBHMX cepeoBuLl, i T.N. HeobxigHo
BUKOPWUCTOBYBATU APOTH, LLLO BOJIOAIKOTb CTIMKICTIO A0 TaKNX cepenoBmLL,.

3anmBaHHsA abo 3anoTiBaHHA yCeEpeaUHi NepeTBOPOBaYa MOXe NPUBECTU A0
MOLWKOAMKEHHA. Y BUNAAKY, KON YLLIIbHEHHSA CaZlbHUKA HErepmeTUYHe (HanpuKkaaa, Koam
BMKOPUCTOBYHOTbCA NOOANHOKI NPOBOAM), HEOBXiAHO OTBIP CaNlbHUKA PETENbHO YLLIIbHUTK
repMeTM3yHUOH0 YLLiIbHIOBA/IbHOK Macoto, TaK, LWob AOTPUMATK repmeTUYHicTb IP66. BinseaeHHn
CUrHaNbHOrO NPOBOAY, AKUI BiAXOAUTb Bif, CaNbHUKA, AOLiINbHO chopMyBaTU Y BUTAALi NETAI,
HWKHA YaCTMHA AKOI PO3TALLOBaHA HUXKYE BXOAY APOTU B CaZlbHUK 418 HEAOMYLLEHHSA CTiIKaHHA
Kpanenb B HAaNPAMKY Ca/ibHUKa.

DOna 3'egHaHHA eneKTpUUHOro Kabento 3 npuegHaHHam Tuny ALE, ALW HeobxigHo:
(Oopatok 1, man. 10)
- BIiAKPYTUTM 3aXUCHY 3a4HI0 KpULWKY 1 Kopnycy 2;
- NPOTATHYTU Kabesb }KUBMEHHA KPi3b CafibHNUKOBE BBeAEHHSA 4 (ralika, CaNibHUKK);
- NPUEOHATU }KNUNU Kabento A0 KOHTAKTHOI KOJIOAKWN 5 3rifiHO 3i CXeMO0 30BHILLHIX €/IEKTPUYHUNX
3'egHaHb (oopmaTtoKk 2, man. 12,13, 14, 15, 16);
- 3aKPYTUTU FaliKy yLibHEHHA KabeNbHOro BBEAEHHA | 3aKPYTUTM 3aXMCHY 3a4HIO KPULLKY 1;

Mpn BUKOHAHHI CXemu cnig, BpaxoByBaTU HACTyMNHe:
- NPV BiACYTHOCTI raNIbBaHIYHOro NOAINY NAHLLIOTIB XXMBIEHHA NEePETBOPHOBAYIB, AaTYMKIB, AKI
MatoTb ABOXMPOBOAHY NiHit0 3B'A3KY i BUXiAHWUIN curHan (4 ... 20) MA, AONYCKAETbCA 3a3EMNEHHA
KiHUA 6yOb-AKOro HaBaHTaXXeHHA KOXHOro NepeTBoploBaYa, asie TibKK 3 OOKy AxKepena
KUBEHHA;
- NPW rasibBaHiYHOMY MOAiNI KaHaNiB *KUBJIEHHA AOMNYCKAETbCA 3a3€MJ/IEHHA OAHOr0 3aKiHYeHHA
6y/Ab-AKOro HaBaHTaXEHHA KOXKHOIo nepeTBopoBaya.

Mepen BKAOYEHHAM NaHLIOra XMUBAEHHA NepeTBopoBaYa NepekoHamnTecs y BianoBigHOCTI
3 BKasiBKaMu 3axoaiB 6e3nekun Ta BUMOram 10 MOHTaxy, YCTaHoBLU,. [iAKNI04YNTU 3KUBNEHHA A0
nepeTsoptoBaya. Yepes 15 xBMAUH nicna nogadvi HANPYru *XMBNEHHA NepesipuTU i, Npu
HeobXiIHOCTI, BCTAHOBUTU 3HAYEHHA BUXiAHOrO CUTHaNY, WO BiANOBIAAE NOYATKY BUMIPIOBA/IbHOTO
AianasoHy.

Y nepetBoptoBayax APR-2200ALW pe3uctop 240 Om BCTaHOBAEHWI NOCNIAOBHO B
CTPYMOBY NETA0 NePETBOPOBAYA i 3'€AHAHNI NEepPEMMUYKAMM HA KNEMHUX KOHTaKTax mix "SIGNAL-
"i"TEST-" 3rigHo 3 gogaTtkom 2. [1ns BUKOPUCTaHHS LbOro pe3mctopa npu Hart KomyHikauii,
HanpuKnag, Npu HU3bKOMY ONopi B CTPYMOBIN NeTAni, HeobXigHO NepeMnyKy BUAANUTH.

MepeTBOpPIOBaYI MOXYTb OYTU CXWUAbHI 40 Aii nepeHanpyrn, BUKAMKAHOT aTMOchepHUMU
AsnwaMm. [InAa 3axXmncTy Big, nepeHanpyru mixx nposogamm CMNOBOI NiHiT BCTAHOBNEHI Aioan
(transil) BcTaHOBNEHI Y BCiX TMNAX NepeTBOPOBaYiB (ANBUCH B TabOAUL 2 KOIOHKY 2).



[na 3axmcTy Big, nepeHanpyrn mix CMI0BOLO NiHi€to | «3emneto» abo Kopnycom (Big AKNX He
3aXMLWaoTb Aioau, NiAKAIOYEHI MiX NPOBOAAaMM CUIOBOI NiHii), BAKOPUCTOBYETLCA A0AaTKOBUM
3aXMUCT Y BUIMIALI ra30BUX PO3PAAHUKIB (AnB. y Tabanui 2 B KoNOHL 3).

Y pa3i nepetBoptoBayiB 6€3 3aXMCTY, MOXKHA BUKOPUCTOBYBATU 30BHILLHE 3aXUCHUM
NPUCTpPIl, Hanpuknag, npuctpin UZ-2 sBupobHuuTtea APLISENS. Mpu A0BrMX CMA0BUX NiHIAX
KOPWUCHO BUKOPUCTOBYBATU OAMH 3axMcT Noban3y nepeTsoptoBaya (abo BcepeamHi
nepeTBOpPOBaYa), a APYry Ha BXOAi CMiZIbHO Aito4MX MeXaHi3MmiB.

Tabnnyga 2. 3axucT Big nepeHanpyru.

1 2 3
3axuUCT MiXK NPOBIAHMKAMMU 3axUCT MiXK NPOBOAAMM | «3EMANEION i
Tun nepetsoptoBava | giogom transil — gonyctnuma (abo) Kopnycom — TUN 3axMCTy —
Hanpyra A0NyCTMMa Hanpyra
APR-2200AL 51 B nocr. cTpymy la3oBui po3pagHuMK — 100 B nocT. cTpymy

Mpn BUKOPUCTAHHI 3aXMCTY BiA4 NepeHanpyrm He MOXHa NepeBumLLYBaTH 4ONYCTUMMUX
HanNpPy*eHb Ha e/leMeHTax 3aX1CTYy BULLE 3HAYEHb 3a3HAaYEHUX B KONOHLI 2 i 3 Tabanui 2. Takui
3aXMCT He 3aCTOCOBYETbCA B NepeTBOPtoOBaYaXx iCKpobe3neyHoro BUKOHaHHA.

Hanpyru npo6oto i3onauii 500 B 3miH. cTpymy abo 750 B nocT. cTpymy cTocyroTbCa
nepeTBoptoBayiB 6e3 3axucTy. Takuii BUA, 3aXMCTYy He 3aCTOCOBYETLCA B BUKOHAHHA EX.

3a3emneHHs. [epeTBOPIOBAYI MalOTb BHYTPILLHIO | 30BHILUHIO KNEMM 3a3eM/IeHHS.

10. HAJJALLUTYBAHHA | KOHOITYPALLIA

MepeTBoptoBaui pisHMLi TUCKY APR-2200ALW i APR-2200ALE BiakanibposaHi i
CKOH®IrypoBaHi Npy BUroTOB/IEHHI HA Aiana3oH 3a3Ha4YeHU B 3aMOBIEHHI abo Ha OCHOBHUI
Aiana3oH BMMIipoBaHb.

10.1. BusHaueHHs.

® «OCHOBHWI Aiana3oH» - MaKCMManbHWUI fiana3oH BUMIpOBaHb, Ha AKUI BigKanibpoBaHui
nepeTBOpPOBaY Pi3HULi TUCKIB. MNepenik oCHOBHMX Aiana3oHiB npeacTaBsieHnit B Tabauui 1 posgin
6.
Y nam'AiTi KOXKHOro NepeTBopPOBAYa 3aNMcaHa iHAMBIAYaNbHA XapaKTEPUCTMKA NEPETBOPEHHS,
XapaKTepHa 411 KOHKPETHOro BUMIiptoBasibHOro moayns. Lia xapakTtepucTuka BUKOPUCTOBYETLCA B
npoueci HaNalWTyBaHb, AKI BNANBAOTb HA BUXiAHWI CUTHAN NepeTBOpOBaYa.

e «BcTaHOB/IEHWI iana30H» - BUKOPMUCTOBYETLCA B NPOLLECI eKCN/yaTaLlii nepeTBoptoBaya.
Le aianasoH, noyaTky sikoro signosigae ctpym 4 (0) mA, a kiHua 20 (5) mA (npu 3BopoTHOMY
XapaKkTtepucTtuui BignosigHo: 20 (5) mA i 4 (0) mA). BcTaHoBeHMI Aiana3oH MoXKe 3aX0mn/IioBaTH
BECb OCHOBHMWIM giana3oH abo TinbKKW Moro YactTuHa. MepeTBopoBaY MOXKe OyT1 BCTaHOBAEHWUIM Ha



[OBINbHUI Ajana3oH B MeXaX TUCKY OCHOBHOTO Aiana3oHy, afie 3 ypaxyBaHHAM obMeKeHb
HaBefeHux y Tabauui 1.

e «LInpnHa BCTAaHOBNIEHOrO Aiana3oHy» - Le PiSHULA MiXK KiHLEeM i NO4aTKOM BCTAaHOB/IEHOrO
AianasoHy.

10.2. KoHdirypauia i kKanibpysaHHA.

10.2.1. NepeTBOptOBAY MAE MOKANBOCTI, AKi A,03BOIAIOTL BCTAHOB/IKOBATU | 3MiHIOBATH
METPONOrivHi Ta igeHTUdIKaLiHI napameTpu. Ui aii Hocate Hassy «KOH®ITYPALIA». [o
meTponoriyHnx0 napameTpis, WO BNAMBAOTb HA BUXiAHMIA CUTHAN NepeTBOPIOBAYA, BiAHOCATHLCA:
- OAMHWL, TUCKY, B AKUX BiA0OPaXKaAETbCA 3HAYEHHA BUMIPAHOIO TUCKY;

- KiHeUb BCTAaHOBNIEHOTO Aiana3oHy;

- MOYATOK BCTAHOB/IEHOTO Aiana3oHy;

- NOCTilHa Yacy;

- TUN XapaKTePUCTUKMN: NiHIMHA, 3BOPOTHA, KBAAPATHOrO KOPEHA, KBaZpaTUiHa abo Nnpu3HayeHa
ANA KOPUCTYyBaYa;

- agpeca npunagy.

[0 napameTpiBs, AKi MatoTb TiIbKW iHPOPMaLiAHUI XxapaKTep i He Nignarae amiHam
BiAHOCATbLCA:
- BEPXHA MeyKa OCHOBHOrO Aiana3oHy;
- HUXKHA MeKa OCHOBHOrO Aiana3oHy;
- MiHiMaibHa WKXpPWHA BCTAHOBAIEHOTO 4iana3oHy.

PewToto ineHTUdIKaLIMHUMKM NapaMmeTpamm, WO He BNAMBAKOTb HA BUXIAHWIN CUTHAN, €: KO,
TMNY NPUCTPOLO, 3aBOACHKMIN iAeHTUDIKALiIMHWNI Kog, 3aBOACbKUIA KOA NPUCTPOID, YNCAO nNpeambyn
(3+20), UCS, TSD, Bepcis N0, Bepcis eneKTPOHiKK, NpanopLi, 3aBOACbKNI HOMEP, NO3HAYEHHS-
€TMKEeTKa, NO3HaYeHHA-CNUCOK, NMO3HAaYeHHA-AaTa, KOMYHIKaT, peecTpaLiiHnin Homep, Homep
roN0BKM (oaTumKa).

10.2.2. «O6HyNEeHHA TUCKOM» NepPeTBOpPIOBaYa - Npoueaypa KoHoirypadii, ska
BUKOPMUCTOBYETLCA, HANPUKANAA, A1A KOMNEeHcauii BIiAXMNEHHA XapaKTePUCTUKU, BUKIMKAHOTO
3MIHOIO MONOMKEHHA NPU MOHTAXI.

MepeTBOPIOBaYI MOXKHa TaKOXK KanibpyBaTu, BiAHOCAYM iX NOKa3aHHA A0 3HAYEHHS BXiAHOrO TUCKY
KOHTPO/IbOBAHOIO 3pa3koBMM npunagom. ObHyNeHHA | KanibpyBaHHA HOCATb CMiIbHY Ha3BY
"KANIBPYBAHHA".

10.2.3. KoHoirypalis i KanibpysaHHA nepeTBoptoBaya NPOBOAUTLCA 33 AOMNOMOTOH
KomyHikaTopa Tuny KAP BupobHunuTtea APLISENS, aeskux iHWwnx komyHikatopis "HART" abo
kKomn'totepa PC 3 koHBepTepom HART/RS232 i nporpamHum 3abesneyeHHam PAMOPT-01
BUpobHuuTBa APLISENS.

o nporpamun-koHoirypatop "RAPORT-01" nonoBHeHHAM € nporpama " ,KYCOYHO-
NVHEMHAA TIMHEAPU3ALMA " fo3BONA€ BBOAWUTM B NepeTBOptoBay 21-HO TOYKOBY HeNiHilHY
XapaKTepPUCTUKY KopucTyBada. Onuc yHKLUih KomyHikaTopa Tvny KAP mictaTbeca B Moro
KepiBHUUTBI 3 eKcn/yaTauji, a AaHi cTocyoTbes KoHBepTepa HART/RS232 B iHpopmaL,iiiHili KapTi
«KOHBEPTEP HART/RS232/01».



10.2.4. noKkanbHe KoHirypauis

AKLLO aKTMBOBAHA OMNL,iA IOKA/IbHOrO KOH}IrypyBaHHA, TO KOPUCTYBAY MAE MOK/IUBICTb 33
A0MOMOroto GYHKLiOHaNbHUX KHOMOK, PO3TallOBaHUX Ha /INLbOBIM YaCTUHI NaHeni iHAnKaTopa
(mopatok 1, man. 10), npoBecTM 3MiHy YCTaHOBOK. [lOCTyn A0 KHOMOK MO/IMBUIA Micns
BiArBMHYYBAHHA 3aXUCHOI INLLbOBIN KpuwWwKK 3. JogaToK 1, man. 10

BiacyTHICTb peaKLii nepeTBoptoBaya Ha YTPMMAHHSA KHOMKKU CBiAYNTb NPO 610KYBaHHA
MOXIMBOCTI MPOBEAEHHA NOKANbHOTO KOHOIrypyBaHHA. Y LLbOMY BUMAZKY MOXK/INBE NPOBEAEHHA
YCTaHOBOK Ti/IbKM 33 LONOMOTOI KOMYHiKaTopa abo komn'totepa. Hagani, 3a 4,ONoMorot umx
NPUCTPOIB, MOXNNBO BigHOBUTU QYHKLLIIO TOKANbHOrO KOHPirypyBaHHA.

JlokanbHe KoH@irypyBaHHA nepeTBopoBaya pisHuULi TucKis Tuny APR-2200ALE.

KoHoirypauia nepetsoptoBaya 3a A4ONOMOrot ¢yHKLioOHabHUX KHOMOK (ame. JoaaTok 1
man. 10) npoBoAnTbCA 3a4aHMM TUCKOM Be3nocepeaHbo Ha 06'ekTi abo B nabopaTtopii. aa yoro
cnig;:

1) NpueaHaTN NepeTBOPOBAY 40 BUMIpHOBA/IbHOT cxeMoto (A04aToK 2, man. 16), BiAKPYTUBLLM
3a4Ht0 3axmUcHy Kpuwky 1 (man. 10, goaatok 1). Mogat Hanpyra *XMBAEHHA. [JaT BUTPUMKY MO
yacy npotarom 10-15 XBUAWH ANA NPOrpiBy eNIeKTPOHIKK.

2) BigKpyTuUTK 3axMCHY n1LboBY KpuwKy 3 (Man. 10, goaaTok 1) nepeTBoptoBaya.

3) NocTaBnUTM 3HAYEHHA TUCKY, BignosigHe NMOYATKY (4 abo 0 MA) BCTaHOBAEHOTO Aiana3oHy
BMMIiptOBaHb. BUTpmaTu 3a yacom naysy 2-3 XBUJIMHU, KOHTPOIKOKOYM MPU LbOMY 3HAYEHHSA
3a4aHOro TMCKy. HaTucHyTM ogHo4YacHo KHonku "A" i "B" Ha nepeaHil naHeni iHgMKkaTopa (4ac
YTPMMaHHA 2-3 CeK.), Lo NpM3Beae A0 3anucy i 3anam'aToByBaHHA B NPOLECcopi 3HaYeHHSA
"MoyaTKy Aiana3oHy BMMiptoBaHb". CKUHYTU TUCK.

4) MocTaBUTKU 3HaYEeHHA TUCKY, BignosigHe KIHLLKO (20 abo 5 mA) BcTaHOBNEHOTO Aiana3oHy
BMMIiptOBaHb. BUTpmaTu 3a yacom naysy 2-3 XBUJIMHU, KOHTPOIKOKOYM MPU LbOMY 3HAYEHHSA
3a4aHOro TMCKy. HatucHyTM KHonky "A" Ha nepeaHi naHeni iHgMKkaTopa (Yac yTpumaHHa 2-3 cek.),
Lo npusBeae Ao 3anucy i 3anam'aToBYBaHHSA B NpoLecopi 3HavyeHHs "KiHusa gianasony
BMMIiptoBaHb". CKUHYTU TUCK.

5) NMpOKOHTpOOBATM 3HAYEHHS «[loYaTKy Aiana3oHy BUMiptoBaHb», «KiHua gianasoHy».Mpu
HeobXxiaAHOCTI NpoBecTu Npoueaypy "obHyneHHA", 33 LONOMOro HAaTUCKaHHA KHonKKu "B".
CKMHYTU TUCK.

6) 3aBepwnTK 3'€gHAHHA NepeTBOPHOBaAY Bij, BUMiPHOBa/IbHOI CXeMM (SKLWLO HEODOXiAHO), 3aKPYTUTH
3aXMUCHi KpuiKkKn. KanibpyBaHHA nepeTBoptoBaya 3a A40NOMOro GyHKLioHanbHUX NpucTpois KAP
abo Raport npoBoAMTLCA Ha CTEHA, 33 IONOMOTrOI0 3BipEHHA eTa/IOHHUX 3Ha4YeHb "no4yaTky" i
"KiHuAa" aianasoHy BMMipoBaHb. MocnigoBHICTb BUKOHAHHA onepaLii npusedeHa B PE Ha
obnagHaHHA.



JlokanbHe KoH@irypauia nepeTsoptoBaya pisHuUi TMcKiB Tuny APR-2200 ALW.

o6 yBiTK B peknm poboTn «3miHa NOKaNbHUX YCTAHOBOK», HEOOXiAHO HATUCHYTH i
YTPUMYBATU He MeHLIe 4 ceKyHA, 6yab-AKy 3 TPbOX KHOMOK. KHOMKKM nNo3HavyeHi cumsonamu: [1],
[{], [@]. Nicna yoro Ha ekpaHi iHAMKaTopa 3'ABUTMCA NnoBigomneHHaA EXIT.

B noganbliomy npu poboTi 3 onuiamu i napametpamm MEHIO, B KoXXHOMY pasi, HeobXigHO
HaTUCHYTW | yTPMMYBATW KNaBilly He meHLwe 1 cek.

[na Buxony 3 pexxmmy KoHirypauii B pexkxum BMMiptoBaHb HaTUCHYTH [@]
Ona sxoay 8 MEHIO Ta nepexoay no ctpykTypi MEHIO Bukopuctosysatu kHonku [1], [ ], ana
nigTsepaeHHa smbopy onuii MEHKO abo BUKOHAHHA KomaHau - [@].
Micna HaTUCKaHHA KHonKu [TM] npu3Beae [0 NepemillleHHA «Bropy» no cTpyKTypi MEHIO.
Micna HaTUCKaHHA KHoMKKM [/ ] npu3Beae [0 nepemilLleHHA «BHM3» No CTPyKTypi MEHIO.
Micna HaTUCKaHHA KHOMKW [@] Nnpu3Beae A0 NiATBEPAKEHHS | BUKOHAHHA KOMaHAM, abo Ao
GYHKLiT NOBEPHEHHA B OCHOBHE MEHIO.

10.2.5. CtpyKkTypa MEHIO

| MNepwe nosigomneHHA NicnA akTuBauii ocHosHoro MEHHO.

EXIT [ns Buxony B pexxum iHaAnKauii BUMiptoBaHb - [@], Npu HaTUCKAHHI KHOMKMK
| [1] abo [{] BinbyBaeTbcsa NnepemiweHHA Bropy abo BHU3 MO CTPYKTYPI
| MEHIO
|
PV ZERO____ O6HYNEHHA TUCKOM
| [®@] - niaTBeparkeHHA BMOOpY (BACK), [®] - nOBEPHEHHA B MEHIO
BACK [{'] - Ha3Ba BuKOHYyBaHOI dyHKLiT (PV ZERO)

| [@] - BUKOHaHHSA. Mpwu ycnilwHOMY BUKOHaHHI Ha iHOMKaTOpI

| BUcBivyeTbcAa «DONE», 3 nogansbliMm NOBEPHEHHAM B PEXKUM

PV ZERO iHOMKaLii BMMiptoBaHb. B iHWWOMY BMNaAKy BUCBIYYETbCA HOMEP
NOMUAKN.



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

SET LRV KoHoirypauisa nouatky BCTaHOB/IEHOrO AianasoHy LRV
BACK [@] - niaTBeparkeHHs BMbopy (BACK), [@] - nOBEpHEHHS B MEHIO.
| (L], ['TM] BMGBip TUNY KOHIrypau,ii
|
|
BY PRESsure KoHdirypauis LVR 3aaaHum TUCKOM.
| [@] - niaTBepaskeHHa (DONE) 3 noganblumm BUXOAOM B
| peXnm BUMipoBaHHA.
| [V ], [M] - nepexia, Ao HacTynHoro Tmny KoHdirypadi.
|
|
BY VALUe KoHoirypauia LVR 3anucom BennYmnHU.
[®@] - niaTBEpArKeHHA BMOOpPY. Micna nigTBEpAMKEHHA Ha eKpaHi
BilOOpaXKaETbCA aKTyaIbHOro 3Ha4YeHHs LVR.
[®@] - nepexig, B pexknum pegaryBaHHs,
[{1, [1M] - BMBip 3HaKa, Wo BBOAUTbLCS, ()
[®@] - nigTBEpAXKEHHA 0O6pPAHOro 3HaKa. (t)
[L], ['M] - BMBip 3HauYeHHA peaarosaHoi Nosuuji,
[®@] - niaTBEPAMKEHHA 3aNMCAHOrO 3HAYEHHS. ()
i T.4. (BBeAiTb nocnigoBHO, undpa 3a Undpoto, 3HaYeHHA 3 5 umdp 3
Komu abo 6es. Micna nigTeBeparkeHHA 5-01 undpmM Ha eKpaHi 3'aBUTbCA
nosigomneHHa «DONE», 3 noganblimm BUXOA0M B PEXMM
BMMIipIOBaHHA, abo BisobparkeHHA HoOMepa NOMUIKK). BBeaeHe
3Ha4YeHHA BPAXOBYBaTU B OAMHULAX BUMIPY, 3aNUCAHUX B MEHIO

|
I
I
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| «UNIT».
|

|

|

|



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

SET URV KoHdoirypauia noyatKy BctaHoBNeHOro gianasoHy URV

BACK [®@] - nigTBepArKkeHHA BUOOPY (BACK), [®] - nOBEPHEHHSA B MEHIO.
| (L], ['TM] BMGBip TUNY KOHirypau,ii
|
|
BY PRESsure KoHoirypauia URV 3agaHum TUCKOM.
| [@] - niaTBeparkeHHa (DONE) 3 noganblumm BUXOAOM B
| peXnm BUMIpIOBAHHA.
| [L], ['TM] - nepexia Ao HacTynHoro TMny KoHdirypauii.

BY VALUe KoHdirypauia URV3anucom senmumHu.
[@] - nigTBEpPAKEHHA BMbBOPY. Micna niaTBepAXKeHHs Ha eKpaHi
BilOOpaXKaETbCA aKTyaibHOro 3HaYeHHs URV.
[®@] - nepexig, B pexknum pegaryBaHHs,
(L], ['M] - BMbBip 3HaKa, Wwo BBOAUTLCA, ()
[®@] - niaTBEpAXKEHHA 0O6pPaHOro 3HakKa. (1)
[L], ['M] - BMBip 3HauYeHHA pegaroBaHoi Nosuuii,
[®@] - niaTBEpPAMKEHHA 3aNMCAHOIO 3HAYEHHS. (1)
i T.0. (BBeAiTb nocnigosHo, undpa 3a uMdppoo, 3HaYeHHA 3 5 uudp 3
Komu abo 6es. Micna nigTBepArkeHHA 5-01 LMdpPKM Ha eKpaHi 3'aBUTbCA
nosigomneHHa «DONE», 3 noganblimm BUXOA0M B PEXMM
BMMIipIOBaHHA, abo BisobparkeHHA HoOMepa NOMUIKK). BBegeHe
3HaYEeHHSA BPaxoByBaTU B OAMHULAX BUMIPY, 3aNMUCAHUX B MEHIO
«UNIT».



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

UNIT OpuHULi BUMipIOBaHDb

| [@] - niaTBeparkeHHs BMbopy (BACK), [@] - noBepHEHHs B
BACK MEHI0.
[4 ], [M] Bnbip oanHMLi BUMiptoBaHHA

|

|

| Micna BMbopy HeobXiaAHOI OANHUL BUMIPY KHOMKOKO

| [@] nigTBepanTn BnbiIp (DONE) 3 noaanbwiMm BUXOA0M B PEKUM
| BMMIiptOBaHHA. B iHWOMY BMNagKy BUCBIYYETbCA HOMEP MOMMUIIKM.
|

|

[
[

[

[

|

|

|

[

[

[ IN_H20
[ IN_HG

| FT_H20

| MM_H20

| MM_HG

| PSI

[ BAR

[ MBAR

[ G/SQCM

[ KG/sQCMI
| PA

| KPA

| TORR

| ATM

[ M_H20

[ MPA

[ INH20@4

| MMH20@4



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KoXKHOMY pa3si, HeObXiAHO HATUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

5%

DAMPING DopaTkoBe enekTpoHHe aemndipyBaHHA

|

|

|

|

|

|

|

|

|

|

|

|

TRANSFEr_____ XapaKrepuctmka. Bubip Tuny xapaktepuctmku BUXigHOro CurHany
| |

| BACK [@] - nigTBeparkeHHA BUBOpy (BACK), [®] - nOBEpPHEHHA B MEHIO.

| | (4], ['TM] BMBip TMNY XapaKTepUCTUKM

| I

| I

| I

| LINEAR- NiHiHa

| SQRT- KBagpaTHOro KopeHs

| SPECIAL- CneuianbHa. XapaKTepucTuKa KOpuUcTyBaya

| SQUEARE- KsagpaTtuuHa

|

| Micna Bubopy HeobxiaHOro 3Ha4YeHHA BUOOPY TUNY XapaKTEPUCTUKM,
| KHonKoto [@] niatBepantn Bubip (DONE) 3 noganbliMm BUXO40M B
| PEXUM BUMIPIOBAHHA.

|

% SQRT BiacikaHHA CMrHaNY XapaKTePUCTUKN KBAAPATHOTO KOpeHA. % pianasoHy
I | [@] - nigTBEpAKEHHA BUOOpPY (BACK), [®] - nOBEpPHEHHS B MEHIO.

I BACK [{1, [1] BMbBip 3HauYeHHs napameTpa TOYKM BiAciYeHHs KopeHeBoi
| | XapaKTepucTukn. %.

| |

I 0% Micna Bubopy HeobxiAHOro 3Ha4YeHHA NapameTpa TOYKA BiACiYeHHA
I 1% KOpeHeBOi XapaKTepucTukn. %, KHonkoto [@] niatsepamTtun Bubip

| 2% (DONE) 3 nofanbluvm BUXO40M B PEXKUM BUMIPIOBaAHHA.

I 3% YBara: gaHuii napameTp 3aCTOCYEMO A/1A NePeTBopOBaYiB Pi3HULi
I 4% TUCKiB NpU BUMipIOBaHHI BUTpATH.

|

|

|



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KoxKHOMY pasi, He0bXiAHO HATUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.
LCD1VARiable Tun 3miHHOI Nnpouecy Ha gucnaei LCD1
I |
| BACK [@] - niaTBepakeHHs BMbopy (BACK), [@] - nOBEpHEHHS B MEHHO.
| | [V ], [1N] BMbBip TMNY BigobpaxkaeTbca 3miHHOI npouecy.
I |
| CURRENT Bipo6paxkeHHA Ha LCD1 3HaYeHHA CTpyMy BUXiAHOrO CUTHaNy.
| | [®@] - BUKOHaHHA. MpK ycnilWHOMY BMKOHAHHI Ha iHAMKATOPI
I | BUcBivyeTbcA « DONE», 3 noAanbliMm NOBEPHEHHAM B PEXUM
| | iHAMKaLii BUMipIOBaHb.
| PERCENT BigobpaxkeHHA Ha LCD1 3HayeHHA BigCOTKA giana3oHy BUXigHOro
| | CUrHany.
I | [®@] - BUKOHaHHA. MpK ycnilWHOMY BMKOHAHHI Ha iHAMKATOPI
I | BUcBivyeTbca « DONE», 3 noganblimm NOBEPHEHHAM B PEXKUM
| | iHAMKaLii BUMiptOBaHb.
I |
I |
LCD2VARiable___ Tun 3miHHOI npouecy Ha aucnnaei LCD2
|
BACK [@] - nigTBEpAKEHHA BUHOpPY (BACK), [@] - nOBEpPHEHHS B MEHIO.
| [{1, [1M] BMbGip TMNY Bigo6parkaeTbcsA 3MiHHOI NpoLecy.
PRESSURe BipobpaxkeHHA Ha LCD2 3HauyeHHA BUMIPHOBaHOIO TUCKY.
| [®@] - BUKOHaHHA. MpK ycnilWHOMY BMKOHaHHI Ha iHAMKaTOPI
| BuUcBivyeTbca « DONE», 3 noganbliMm NOBEPHEHHAM B PEXKUM
| iHAMKaLii BUMiptOBaHb.
|
|
|

USER BigobpaxkeHHA Ha LCD2 3HaueHHA B OAMHULIAX KOPUCTYBaya.
| [@] - BUKOHaHHSA. Mpwu ycnilwHOMY BUKOHaHHI Ha iHAMKaTOpi

| BUcBivyeTbcAa « DONE», 3 noganbliMm NOBEPHEHHAM B PEXUM
| iHAWKaLii BUMiptOBaHb

UNIT Bipo6paxkeHHA Ha LCD2 3HayeHHA O4UHUL NOTOYHOrO 3HAYEeHHA
| 260 3HaueHHA KopuUcTyBaya nonepemiHHO 3 iHAMKaLi€E

| NPOL,ECHOI 3MiHHOI.

| [®@] - BUKOHaHHA. MpK ycnilWHOMY BUKOHAHHI Ha iHAMKATOPI

| BUCBiYyeTbcA « DONE», 3 noganbliMm NOBEPHEHHAM B PEXKUM
| iHAWKaLii BUMiptOBaHb.

|

NO UNIT BnoKyBaHHA Bifo6pa>keHHA HAa LCD2 3HauyeHHA O4UHUL NOTOYHOrO
3Ha4yeHHA ab0 3HaYeHHA KOPUCTYBava NONEepPemMiHHO 3 iHAUKaLiE
NpPOLLEeCHOI 3MiHHOI.
BigobpaxkeHHA Ha LCD2 3HayeHHA B O4UHULAX KOPUCTYBaya.
[®@] - BUKOHaHHS. Mpwn ycniliHOMY BUKOHaHHI Ha iHAMKaTOpI
BUCBivyeTbcAa « DONE», 3 noaanbliMm NOBEPHEHHAM B PEXUM

|
|
|
|
I
I
I
I
|
|
|
I
I
I
I
|
|
|
I
|
I
I
|
I
I
I
|
| iHAMKaLii BUMiptOBaHb.



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

LCD2 DP

FACTORY

RESET

MonoxkeHHA gecaTKoBoro apoby npm BigobparkeHHi 3HaueHHA Ha LCD2

[@] - nigTBepArKeHHA BUOOPY (BACK), [®] - nOBEPHEHHSA B MEHIO.
[{], ['TM] BMBip nonoxeHHA aecATKOBOro Apoby.

Micna Bubopy HeobXxiaHOT No3uLii KHonKkoto [@] niaTeepAnTH BMGIp
(DONE) 3 noganbliMm BUXOA0M B PEXKUM BUMiPIOBAHHA. B iHWOMY
BMNAAKY BUCBIYYETbCA HOMEP MOMUKN.

MoBepHeHHA A0 3aBOACLKMX HanawTyBaHb. MoyaTkoBe KanibpyBaHHA

TUCKY, CTPYMY, O6HYyNeHHA

|

BACK

|
RECALL
|

|

|

[@] - nigTBEpAKeHHA BUH6opy (BACK), [@] - noBEepHEHHSA B MEHIO.
[{']- nepexig B dpyHKLUiIO NOBEPHEHHSA A0 3aBOACHLKUX HAALLTyBaHb.
[®@] - BUKOHaHHA. MpK ycnilWHOMY BMKOHAHHI Ha iHAMKaTOPI
BucBivyeTbca «DONE», 3 noganbliMm NOBEPHEHHAM B PEXUM
iHAMKaLii BUMiptOBaHb.

B iHLWIOMY BMNaAKYy BUCBIYYETbCA HOMEP NOMUIIKM.

Mepe3aBaHTaXXeHHA Npouecopa BUMiproBasbHOI roNoBKuU. MNepesanyckK
nepeTBOplOBava TUCKY.

[@] - nigTBeparkeHHA BUOOpY (BACK), [®] - nOBEPHEHHSA B MEHIO.
[{']- nepexig B dyHKLUiO Nnepe3aBaHTaXKeHHA.

[@] - BUKOHaHHSA. [MpK ycnilwHOMY BUKOHaHHI Ha iHAMKATOPI
BucBivuyeTbca «DONE», 3 noganbliMm NOBEPHEHHAM B PEXUM
iHOMKaLiT BUMipIOBaHb.

B iHWOMY BMNagKy BUCBIYYETLCA HOMEP NOMMU/IKM.



10.2.6. CtpyKtypa MEHIO nosigomneHb npo NnoMuAKM.

Mig yac BUKOHAHHA AeAKUX Npoueayp, Npu KoHeirypauii nepeTsoptoBaya, Ha ekpaHi LCD2
MOXKYTb 3'ABNATUCA NoNepeaKyBasibHi NOBIAOMAEHHA NPO NOMUAKKU. IHAMKALIA NPO NOMUAKY
CBiAYMTb NPO HEBMKOHAHHA NPOBEAEHOI KOMAaHAM KOHirypauii. Huxkye HaBegeHO CNMCOK
NoBigOMNEHb NPO NOMUJIKM.

EER_LO7 Momunka (in write protected mode). MonepeakeHHA npu cnpobi 3MiHM YCTaHOBOK
npu KoHoirypauii B pasi 610KyBaHHA NepeTBoptoBaYa A5 KoHirypauii 3
JIOKaNbHOIO MEHIO.
[OnA KOPEKTHOI KOH}IrypaLii 3a 4ONOMOroto JIOKaAbHOTO MEHIO Y NepPeTBOPOBaYA
NOBMHHA 6yTH BKAtOYEHA QYHKLIA 06CNyroByBaHHA NOKA/NIbHOFO MEHIO i
BiAKNOUEHA 3axMCT Big 3anucy. Lli dyHKUii moXKHa peanidyBaTu 3a 4,ONOMOroto
KomyHikaTopa KAP abo nporpamu Raport.
YCcTaHOBKM 3a 3aMOBYYBaHHAM:
O6cnyrosyBaHHA NOKANIbHOrO MEHIO - BKAKOYEHO
3axucT Big, 3anucy - BUMKHEHO

EER_LO9 Momunka (applied process too high). MonepearkeHHA Npu KoHOIrypau,ii 3aaaeTbea
napameTpa (TUCKy) BULLE AONYCTUMOrO 3HAYEHHS.
HeobxigHO 3MiHUTM 3HaYEHHA BCTAHOB/IEHOTO Aiana3oHy.

EER_L10 Momunka (applied process too low). MonepeakeHHA Npu KOHirypauii 3a4a€eTbes
napameTpa (TUCKY) HUXKYE AOMYCTUMOrO 3HAYEHHA.
HeobxiaHO 3MiHWTK 3HAaYEeHHA BCTAHOB/IEHOTO Aiana3oHy.

EER_L14 Momunka (span too small). MonepearkeHHs Npu KoHIrypauii gianasoHy
BMMIipIOBaHb, WMPKHA Aiana3oHy byae HUXKYe A40NYCTUMOrO 3HAYEHHS.
HeobxiaHO 3MiHUTU 3HAYEHHA WMPWUHN YCTAHOB/IEHOIO Aiana3oHy.

EER_L16 Mommnka (acces restricted). NonepeaykeHHA Npu cnpobi yBiNTU B IOKa/IbHE MEHIO
KOH@irypauii nepetsoptoBaya npu 3ab610K0BaHin GyHKLIT 06cnyroByBaHHA 3a
[J0MOMOrOI0 JIOKaNIbHOro MeHHo. MNepeaycim NOTPIGHO YBIMKHYTU GYHKLiO
06cnyroByBaHHA IOKaNbHOIO MEHHO 3a A0NOMOroto KomyHikatopa KAP abo
nporpamu Raport.
YBara: NosigomneHHa npo nomunaky EER_L16 3'aBuTbCA npu cnpobi «06HyneHHA»
nepeTsoptoBaYa abCONOTHOIO TUCKY (NPY NEBHMX 3HAYEHHAX Aiana3oHy
BUMIipIOBaHb)!

EER_L14 MNonepeaxeHHa (WARNING! New lower range value Pushed!)
3'aBnA€eTbCA y BUNagKax, Koaun 3miHa KiHua (URV) BMMiptoBasibHOro AianasoHy
npu3BoAMTb A0 BiANOBiAHOI 3MiHM no4YaTKy (LRV) BUMiptoBanbHOro AgianasoHy.

10.2.7. AnctaHuinHe KoHPirypyBaHHA

[OuncTaHuiiHe KoHoirypyBaHHsS NepeTBOPHOBaYiB MOXHa NPOBOANTU 3@ A4ONOMOTrOH0
KomyHikaTtopa KAP abo nporpamHoro 3abe3sneyeHHs RAPORT-01. 1na uboro HeobxigHo
NiAKNIOYEHHA BigNOBIAHO A0 cxemun AodaTtky 2 man. 12,13, 14, 15, 16.

LCD InguKartop. NepeTsoploBay y BUKOHAHHi ALW.

LCD iHaMKaTOp MOXKHa KOHOIrypyBsaTu nig BUMOrM i 3aBaaHHA Kopuctysada. Onuii
iHOAMKATOpa MOXHa 3MiHOBaTK B NoKasbHOMY MENU 3a gonomoroto KHONoK, KomyHikatopa KAP
abo nporpamHoro 3abesneyeHHA Ha Komn'toTepi.



Mpyn HeobxigHOCTI iHAMKATOP MOXKHa BUMKHYTU. AMB. JloaaTtok 1 man. 11 6.
30BHilWHIM BUrNAA, iHANMKaTopa ALW npeacrtaBneHuin Ha man. 6.

Saoroat }IIIJ 113 - :E‘.:::\ "

CermMeHnT -—
Lcnz/ '= = i .' L.:

MantoHOK 6

Ha iHaMKaTopi MOXKHA BUAINNUTU TPM OCHOBHI NoAA:

- 6baprpadu - BifobpaKaeTbCA piBeHb CTPYMOBOTO BUXoAy BUXigHOro curHany. Mpu 0% piBHi
CTPYMOBOrO BUXOA4Y CETMEHTU NiHitHOro 6aprpada He 3aTtemHeHi. Mpn HabAMKEHHI 3Ha4YeHHA 40
100% piBHA CTPYMOBOrO BUXOAY CETMEHTUN aKTUBYHOTbCA (3aTeMHsAOTCA). OANH CEerMeHT BianoBiAae
10% piBHA BuxigHoro curHany. MNpu 100% piBHi BCi cermeHTH niHinHoro 6aprpada byaytb
3aTEMHEHI.

- LCD1 - nose BigobparxkeHHs aHa/IoroBOro 3Ha4eHHA CTPYMY BUXiAHOTO curHany abo
BiZICOTKa BiJ, BCTAHOB/IEHOTO Aiana3oHy abo NoTo4YHy 3MiHHY npouecy. Tun BigobparkyBaHOro
3HAYEHHA 3a/1eXUTb Bif 06paHOoi KOHOIrypauii. Mpu BiAobparkeHHi 3Ha4YeHHA cTpymy (4 ... 20 mA)
nepea UMPpPOBNUM 3HAYEHHAM Bif0OPArKAETLCA CUMBO «C»

- LCD2 - none BigobpaxeHHA LMPppoBOro 3Ha4E€HHA TUCKY BUMIPAHOIO NepeTBOploBaYEM,
3HaYeHHA NepepaxoBaHOro B OA4MHULL KOPUCTYBaYa, @ TaKOX OAMHULI 3MiHHOI npouecy abo
oauHULi 06paHoi KopucTyBayem. 1A KOHTPOK aBapinHMX Ta iHGOPMaLiMHMX NOBIAOMAEHD
MENU npwu KoHoirypau,ii BigobparkatoTbcss HOMep NOMUIKK abo nonepeaKeHHs, a TaKoXK obpaHa
no3suuia MENU i KomaHauM niaTBepArKeHHA BUKOHAHHA 3aBAaHb NPy KOHOIrypauii.

Y BunagKax BigobpakeHHs umMdpoBMx 3HaYEHb TUCKY abo nepeniyeHnx 3Ha4YeHb B O4MHUL
KOPUCTYBa4va, NOKa3aHHA MOXYTb CyNPOBOAKYBATUCA 3HAKOM «-»

MoNoXKeHHA AeCcATKOBOro Apoby MOX¥KHa BCTAHOBUTU K B IOKA/IbHOMY MEHIO, TaK i
ANCTaHLIMHO. Y pasi nepenoBHEHHA YNCENbHOIO 3HAaYEHHA iHAMKaTopa (BigobparkyBaHe 3HAYEHHS
nepesuLLye NoKasaHHA «99999») Ha LCD2 3'aBuTbcA nonepeaKysanbHuin Hannc «COMMADY. Y pasi
nepeBULLLEHHA A0NYCTUMOI MeXKi 3Ha4YeHHs TUCKY Ha LCD2 3'asuTtuca nonepearkeHHs « UNDER»
(HMXKHA merka) abo «OVER» (BepxHA mexka).

OAnHUL BUMiIpPIOBAHOTO TUCKY abo 0AMHMLI KOPUCTYBavya MOXKYTb BigobparxKaTncs no yepsi
3 UMDPOBUM 3HAYEHHAM MOKa3aHb 3 UMKAOM 10 ceK. - 3HaueHHA i 1 cek. — oAnHMLA BUMIPIOBaHb.
Mpu HeobxiaHOCTI PyHKLUiO iIHANKALIT OANHULL BUMIPIOBAHb MOKHA BiAK/IIOYUTU B IOKA/IbHOMY
MeHIo abo 3a gonomoroto KomyHikaTopa KAP abo nporpamHoro 3abesneyeHHs.

LCD Ingukarop. NepeTsoptoBay y BUKOHAHHI ALE.

LCD iHaMKaTOp MOXKHa KOoHOIrypysaTu nig BUMOrM i 3aBgaHHA Kopuctysada. Onuii
iHAMKATOPA MOXKHA 3MIHIOBATU Ti/IbKM 33 LOMNOMOroto KomyHikatopa KAP abo nporpamHoro
3abe3neyeHHs Ha Komn'toTepi. 30BHiLLHIN BUrAAA iHAWKaTopa ALE npeacrasneHnin Ha man. 7

B noni BifobparkaeTbca undpose 3HaYEHHA TUCKY BUMIPAHOIO NepeTBOptoBavYeM, 3HAYEHHA
nepepaxoBaHOro B OANHULI KOPUCTYBaya, a TAKOXK OAMHUL TOKOBOro BUXiAHOTO curHany. Y
BMNaAKax BigobpaxKeHHA uMPpPOBMX 3Ha4YEHb TUCKY ab0 nepeniyeHmnx 3HaYeHb B OANHULL
KOPMCTYyBaya, MOKA3aHHA MOXXYTb CYyNpPOBOAKYBATUCA 3HAKOM «-». Mpn HeobxiaHOCTI iHANKaTop
MOXKHa BigKno4nTh 3a gonomoroto KAP abo Raport 01



MantoHoK 7

11. TEXHIYHE OBC/TYTOBYBAHHA

11.1 PernameHTHe obcnyroByBaHHA. MNopsaaoK.

TexHiuHe 06cnyroByBaHHA NepeTBOPOBaYa NOAAraEe B NPodinakTUYHMX OrNALax,
nepioAnYHil nosipui i, B pasi notpebu, KopurysaHHA "Hyna" i gianazoHy BUMiptOBaHb, CTaH
NPOLLECHOro NPUEAHAHHSA TUCKY | €/IEKTPUYHUX NPUEAHAHb (MepeBipKa NpPaBMIbHOCTI NiAK/IOYEHD,
CTaHY YLLi/IbHEHb, FEPMOBBOAIB), CTaH PO3A4i/I0BMX MeMbpaH (HaiT, Kopo3is), a TaKOXK BUAANEHHI
KoHAeHcaTy abo nosiTpa 3 pobounx kamep. [Jo 06cnyroByBaHHA NepeTBOPHOBaAYiB MOBUHHI
A0NyCcKaTMCA 0cobun, AKi BUBUMIM MNOTOYHY iHCTPYKLIIO i AKI NPOMLIAKM BIANOBIAHWUN IHCTPYKTaX.

Mpw ekcnayaTalii nepeTBoptoBayiB HEOOXiAHO KepyBaTUCA L€t iIHCTPYKLIED MO
eKcnayaTauii, MiCLLeBUMM iHCTPYKLIAMK, NPAaBUIAMM TA iIHLWNMMM HOPMATUBHO-TEXHIYHOIT
OOKYMEHTaMM, LLLO 3aCTOCOBYOTLCA Ha AaHOMY NiANPUEMCTBI.

TaK AK Npu BepTMKabHOMY MOHTaXKi NnepeTBopoBaya i BigBois 3abe3neyyeTbea
aBTOMATUYHMI 3/1MB PIANHM | BUNYCK a3y, TO HIAKMX onepaLii 3AnBy abo BMMNYyCKy He NOTPiBHO.

AKLLO KoHAeHcaT abo raz HaKoONMYYETLCA B 610Li NPUIAMAYa TUCKY, TO MOXKYTb BUHMKATK
NOXMOKM BUMiptOBaHb. [pN BUHMKHEHHI TaKoi cMTyauii HeobXigHO BUAANANTU HAKOMUYEHY PigVUHY
(ras) .B npoueci 3nuBy (BMNYCKY), pianHK (ra3) cTBOPHOOTL 3aBaamM NPU BUMIpPi, TOMY AaHy
onepawito He cnig NPoBOAUTM B TOM YAC, KO CXEMA BUMIPHOBAHHA 3HAaX0ANTbLCA B poboyomy
CTaHi.

11.2 MNo3a pernameHTHe 06CcNyroByBaHHA.

AKLWO NepeTBOPIOBAY B MICLLi YCTAHOBKM MOXE BYTU CXUIbHUI 4,0 MEXaHIYHUX
MOLKOAXKEHD, MEepeBaHTaXKeHb MO TUCKY, MiApaBAiYHUX yOapiB, eNeKTPUYHOI NpeHanpyr abo Ha
memb6paHi 3'ABNAETLCA HaNIT, KPUCTaNi3auis, Koposia abo NiaTBEpPAUTLCA HeNpaBuabHa poboTa
nepeTBoptoBaya - HeobxigHO NpoBoANTM 06CNyroByBaHHA B Mipy HEObXiAHOCT.
MPOKOHTPO/IOBATK CTaH MEMBPAHU, OYUCTUTU Ti, NEPEBIPUTIN CTaH 3aXUCHUX Aioais (BiACyTHICTb
NPOBIAHOCTI), NEPEBIPUTU XapPaKTEPUCTUKY NEePEeTBOPEHHA.

Y pa3si BUsIBNEHHA BiACYTHOCTI CUTHaNy B BUMIpIOBa/IbHOI NiHiT abo 11oro HenpasuabHOMY
3Ha4YeHHi, HeobXigHO NepeBiPMUTU NiHItO, CTaH NiAKAOYEHb HA KOHTAKTHUX K/1emax, NPUEAHAHDb i
T.4. MNepeBipnTH BipHICTb HANPYIX *XUBAEHHA | ONOPY HaBaHTaXKeHHA. Mpn NigKNOYEHHI
KOMYHiKaTopa 40 NiHii }KMBNEHHA NepeTBOPOBaYa, MOWKOAKEHHA AiHIii CNOBILLAETLCA
noBigomneHHAM «BigcyTHicTb Bignosigi» abo «lMepeBipTe NigKAtO4EHHA».

AKLWO NiHiA cnpaBHa, HeobXiAHO NepeBipnTM GYHKLiIOHYBAHHA NepeTBoptoBaYa.



11.3 OumweHHA po3ainosoi membpaHu. MoWKOAKEHHS Bif, NepEBAHTAXKEHD.

3a60pOHAETLCA OYMLLEHHSA BigKNaAeHb | 3abpyaAHEHb MeMbpaHu, Wo 3'ABUAUCA B
pes3ynbTaTi ekcnayaTauii, MexaHiyHum cnocobom. Lium moxKHa nowkoauTn membpany, a Tum
CamMmuMm i nepeTBoptoBaYy. EAMHO NPUMNYCTUMUM CNOCOBOM € PO3YMHEHHA BiAKNA4EHb.

MPUYMHOK HECNPABHOCTI NepPeTBOPIOBAYiB MOXKYTb OYTM NOWKOAMKEHHA, 0BYyMOBNEHI
nepeBaHTa)KeHHAMMW, BUKAUKAHUMU HANPUKNA4,:

- nogayeto NigBULLEHOIO TUCKY;

- 3aMep3aHHAM abo 3aTBepAiHHAM cepesoBuLLa;

- NMOLWKOAXKEHHA abo aedopmaLia membpaHn TBEpPAUM NPeaMeT, HanpPUKAaL, BUKPYTKOLO.

MpoABM YLWKOAMKEHDb MOXYTb OYTU: 3MEHLIEHHA BUXIAHOTO CTPYMY HUXKYe 4 MA abo
nepesueHHn 20 MA, abo BiACYTHICTb peaKLii Ha TUCK NigKAOYeHHA abo pearyBaHHS
HenpaBUIbHUM YNHOM.

11.4. 3amiHa 4YaCTuH.

YacTuHM nepeTBoptoBaYa, WO BUALLIM 3 NaAy i NiANsaratoTb 3aMiHi KOPUCTyBaYeM:
npoknaaka, CanbHMKOBA BBEAEHHA, NNATU iIHAMKATOPIB.

PeLuTa YacTUHW, B pasi NpUCTPoiB BUOYx06€3NeYHOro BUKOHAHHA, MOXKe 3aMiHIOBATU TiNIbKM
BUPOOHUK abo ocoba HUM YyNOBHOBAXKEHa.

12. MOBIPKA

MNepiogmyHa NoBipKa NepeTBOPOBAYiB NPOBOANTLCA He piale 1 pasy Ha piK, a TAaKOX nicaa
MNOro pemoHTy.

MNoBipKa nepeTBOPIOBAYIB TUCKY BUMIPHOBA/IbHMX NMPOBOAMTLCA BiAMNOBIAHO 40 METOANKMU
nosipkn MMNY 005/04-2003 «MepeTBOPIOBaYi TUCKY BUMiPIOBa/IbHi. MeToAMKa NoBipKn».

13. PEMOHT

3 NnTaHb rapaHTIMHOro Ta NicAArapaHTIMHOrO PEMOHTY NepeTBoptoBaYiB HeobxiaHO
3BepTaTUCA 33 a4Pecolo:
TOB «T'K ANJIICEHC» YKpaiHa, 47717, TepHoninbcbKa 06aacTb, TepHONiNbCbKUIA PpalioH,
ceno Cmukisui, syn. CrenaHa baHaepwu, 6ya.26
ten/dakc (0352) 23-54-54, (067) 350-11-34
e-mail: service@aplisens.com.ua http:// www.aplisens.com.ua



14. YNAKOBKA, 3BEPITAHHA | TPAHCMNOPTYBAHHA

MepeTBOpOBaYi NOBMHHI BYTM ynakoBaHi B iHAMBIAyanbHY i/abo rpynoBy ynakoBKy

TakK, W06 YHMKHYTW NOWKOAMKEHb NPU TPAHCNOPTYBaHHI. 36epirati B ynakoBL,i B
NPUMILLLEHHAX 3aXULLEHUX Bifg NapiB arpecMBHUX cepeaoBuL Npu TemnepaTypi Big +5 ° C go +40 °C
i BonorocTi He 6inble 85%.

MNepeTBOpPIOBaAYi 3 NNLBLOBOO MeMbpaHo abo NPUEAHAHNUMM PO3AiIbHUKAMM, WO
36epiratoTbca 6e3 ynakoBKM, MOBMHHI MaTU KPULLKK, AKI 3aXMLLAI0OTb MeMOBpaHM Big, yLWKOAKEHb.

TpaHcnopTyBaHHA HEOOXiAHO NPOBOAUTM B YNAKOBKAX 3amnobiratoumx nepemilleHHn
nepeTBoptoBayiB. 3ac06M TPAHCNOPTY MOXKYTb OYTU: aBTOMOBGINbHMI, MOPCbKKIA abo aBia, 3a
YMOBW BiACYTHOCTI BN/IMBY 30BHiLWHbOT aTMOCPEPHOro cCepefoBumLLa.

15. TAPAHTII

BUpo6HMK rapaHTye BignNoOBiAHICTL NEepeTBOPIOBaYa BUMOram TEXHIYHOT AOKYMEHTALLT,
niaTeepaKeHnit ceptudikatom Npo 3aTBepaKeHHA TUNY 3aco6iB BUMIPIOBANbHOT TEXHIKU, AKUIA
3apeecTpoBaHuii B [lepkaBHOMY peecTpi 3acobis BUMIiptoBaibHOI TexHiKK nig, Ne 21025-06, npwu
AOTPUMAHHI CNOXMBAYEM YMOB eKCNAyaTaLii, TPaHCNOPTYBaHHSA, 36epiraHHsA | npu 36epeXKeHHi
naom6 ¢ipmu BUroTOB/OBAYA.

FapaHTIMHMIA TepMiH ekcnayaTauii - 24 micauyi, 3 4aTv NpoaaxKy nepeTBoptoBaYa.

[na cneuiaNbHUX BUKOHAHb FAPaHTIMHUA TEPMIH Y3roAKYETbCA MiXK BUPOOHUKOM i
3aMOBHMKOM, ane CTAaHOBUTb He MeHLe 12 micAau,iBs.

16. OMNC PO3PAXYHKIB NMPUK/IALIB SACTOCYBAHHA

H - paccToAHne 13 I
MEXOY paine-
AMTENAMA ND . KoHoirypauis nepetsoprosaya npu BUMipHOBaHHi
MOPTHIETA. piBHA pignHK B pesepByapi
0= h S hmanc " 3asaaHHA: [pun 3miHi BUXigHOro curHany Big, 4 no 20
)= 0,87 rlemz ! MA, NePeTBOPUTU 3MiHY PiBHA PiANHK 3 TycTUHOLO >= 0,87
r/cm3 B gianasoHi Big 0 go h makc.
n
420 mA 1 - KoHoirypauia
— T* [

\___—-_/ 1. BctaHOBUTM NepeTBOptoBaYy B poboyomy

NOJIOXKEHHI Ha MOPOXKHbOMY pe3epByapi.
2. MigknounTn NnepeTsoptoBay, 3abe3neumBLUM MOXKAMBICTb KOMYHiKauii HART.

3. MigknounTn KomyHikatop KAP-03, ineHTUdikyBaTK NepeTBopoBay i BU6pPaTN MEHI0
"KoHdirypauis".

4. Y MeHIo KoHirypauii Bubpatu "BuxigHi napametpu".

5. Y meHto BUXigHi napameTpu:
a) 3MiHUTU oANHML BUMiptoBaHHA Ha "mm H,0 npwu 4 °C;

6) BMOpaTH i NO Yep3i BCTaHOBMTM 33 AOMNOMOTO KOMaHAM "3annc BeNMYMHKN" noYaTok (p * hmin) i
KiHeub (p * hmax) Aiana3oHy BUMiplOBaHb;



C) ANA KOMNeHcau,ii rigpocTaTMYHOro TUCKY MaHOMETPUYHOI PiAMHKU B Kaninapax caig niarsepantm
(BBEAEHHA) MOYATOK Aiana3oHy BUMIipPHOBaHb 3a IONOMOrol0 KoMaHau "3aaHnii Tuck".

MNepeTBOpPIOBAY, LLLO 3HAXO4MTLCA Nig BNAMBOM TiIbKN TUCKY MaHOMETPUYHOI PignHn
(noporkHin pesepByap), 3MiCTUTb MOYATOK i KiHeLb Aiana3oHy BUMipOBaHb, KOMMEHCYOUM
BE/IMYMHY TUCKY MAaHOMETPUYHOIT pianHu (cunikoHoBe Macsio). KoHbirypoBaHUM TaKMM YMHOM
nepeTBOPIOBAY rOTOBUI A0 peani3aLii NOCTaBAEHOro 3aBAaHHA NO BUMIPIOBAHHIO.

Y pa3i 3an0BHEHOro pe3epByapa NpPY KOHOIrypaLii nepeTsoptoBaYa cAig, po3paxyBaTu
rigpoCTaTUYHMIN TUCK MaHOMETPUYHOI PiANHM B KaninApax. Aaa Lwboro cnig 3HaTv BiaCTaHb MiX
po3ainbHMKamuM no BepTuKai (H), a Tak camo LWinbHICTb Macna B Kaninapax (p). 3HaYeHHA no4vaTky
i KIHLA Aiana3oHy BUMIPIHOBAHHA CNig pO3paxyBaTu 3 ypaxyBaHHAM riapoCTaTUYHOIO TUCKY | BBECTU
33 AOMNOMOroto KomaHam "3anncom BennumHmn".

MouaTtok [MM HZO] =-H [MM] * ) cunikoH. macna

KiHeub [MMm H20] = h max * > BUmiptoBaHoro cepegoBuwia - H [Mm] * > cunikon. macna

> cunikon. macna TUMY DC-550 cknapae 1,068 r/cm3

> cunikon. macna TUMY AK-20 cknagae 0,945 r/cm3

KoHdoirypauia nepetsoptoBaya npu BUMiplOBaHHI
WiNbHOCTI piguHK B pesepByapi

H = 3000 mm

0.6 =) (rfema)=1.2

3asaaHHA: [pu 3miHi BUXigHOro curHany Big, 4 po 20
MA NepPeTBOPUTU 3MIHY LLINBHOCTI PiaAnHM B Aiana3oHi Big »
min = 0,6 1/cM> 00 > max = 1,2 r/cm3 npu BiagcTaHi MixK
po3ginbHMKamu no septmkani H=3000 mm. Po3ginosa
cuctema 3anosHeHa macnom tuny DC-550 3 winbHicTio
Y cunik. macna = 1,068 F/CM3

420 mA I
| KoHdirypau,is

1. Po3paxyBaTh 3HAaYEHHA MOYaATKY Aiana3oHy

Y cwnmacna = 1.068 ricma

BUMIipIOBaHb BUXOAAYM i3 3a/1E€KHOCTI
H [mm] - () min = 2 cunikoH. Macna) = 3000 - (0,6 - 1,068) =-1404 [mm H,0]

2. Po3paxyBaTu 3Ha4YeHHA KiHUA Aiana3oHy BUMipOBaHb BUXOAAYM i3 3anexKHocTi H [mm] - (»

max

> cuniKkoH. Macna) = 3000 - (1,2 - 1,068) =396 [N\M HZO]

3. O6HY/NIUTK NepeTBOPIOBAY 33 YMOBW, L0 PO34iIbHUKN PO3TalLOBaHi Ha 0AHOMY piBHI (H =
0).

4. BcTaHOBUTW NepeTBOptoBaY B poboye NosioXKeHHA Ha 06'eKTi.

5. MigkniounTn NnepetTsoptoBay, 3ab6e3nevmBLIM MOXKAMBICTb KOMYHiKaL,i Hart.



6. MigknounTn KomyHikatop KAP-03, igeHTUdiKyBaTK NnepeTBopoBay i BUOPATU MeHIo
"KOHO®ITYPALLIA".

7. Bubpatum menio "BUXIAHI NTAPAMETPU".
8. Y meHto "BUXIAHI NAPAMETPU":
a) 3MiHUTK oAMHULi BUMiptoBaHHA Ha mm H,0 npwm 4°C.

6) BBecTu 3Ha4YeHHA no4vaTky (-1404) i KiHuA (396) Aiana3zoHy BUMiptOBaHb, 33 AOMNOMOrOH0
KomaHau "3anncom BesnmymHmn".

CKOHirypoBaHui TaKMM YUHOM NEPETBOPHOBAY rOTOBMI 40 peanisaLii nocTaBNeHoro
3aBAaHHA N0 BUMIPHOBAHHIO.

yBary: Mpn 3anoBHeHHI 06'eKTa cepeaoBULLEM BUMIPHOBAHHA 3 LLi/IbHICTIO BiaNOBigHOI
MoYaTKy AianasoHy BUMIPIOBaHb, TO MOYAaTOK MOX¥Ha BCTAHOBUTW 33 ZOMNOMOIO KOMaHAM
"3a4aHNUM TUCKOM".

> cunikon. macna TUNY DC-550 ctaHOBUTL 1,068 r/cm3

> cunikon. macna TUNY AK-20 ctaHoBUTb 0,945 r/cm3

dopaTtkosi BigomocTi

KopekLito ycTaHOBOK NepeTBOptoBaYa MOXKHa BUpobaATM BiAHOCHO NabopaTopHMX
pPe3ynbTaTiB BUMIpOBaHHA LLiIbHOCTI 3pa3KiB BUMipOBaHOro cepenosuiia. Halibinblu 4acTo Taka
HeobXiAHiICTb BUHMKAE TOAj, KO BUMIPIOBAHHA NPOBOAUTLCA Ha BiApi3Ky TpybonpoBoay, B AKOMY
LBUAKICTb TeYii BUMIPIOBAHOI piANHM HABAMKAETLCA 40 KiNIbKOX METPIB B CEKYHAY.

36inbleHHA BiACTaHi NPy PO3CTaHOBLL PO3Ai/IbHUKIB MO BEPTUKaANI TArHe 3a coboto
36iNblIEHHA WMPUHW Aiana3oHy i AK NPaBMI0 NOKPALLYE TOYHICTb BUMiPHOBAHb.

Mpu NpoeKkTyBaHHI Nepenaay BUCOT PO3CTaHOBKU PO3Ai/ibHMKIB HEODXiAHO 3abe3neuyntn
TaKy YMOBY, MPU AKOMY BE/IMYMHA Pi3HML TUCKIB, AKAa BCTAHOBUTbLCA HA NepeTBOpoBadi,
nepebyBasa B MeXXax OCHOBHOIO Aiana3oHy BUMIpIOBaHb.

MaKcumanbHa BiZICTaHb MPW PO3CTaHOBLLi PO3AiNbHUKIB MO BepTUKani (H) 3anexuTb Big,
OCHOBHOTIO Aiana30Hy BMMipPIOBaHb, @ TAKOX rPaHNUYHMX 3HAYEHb LWiIbHOCTI cepefoBuLla
BUMIipIOBaAHHA.
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FaBGaputHble pasmepbl. Kopnyc AL

@ THna: 8P, 5.7, 5Ch, 5.TK Wash, 5-Comp, S-CompCh, S-Mazut,

e
S-Clamp,

S-Level

18

132

18

&, J1_] B il /

3 N (el F
(e et I\ |\

SR N |

MantoHoK 8



MpopaosKeHHA aoaaTky 1

Tunel ncnonHexnns kopnycos AL c nngukatopamu ALW, ALE.

WUcnonHenne ALW

MUcnonnenune ALE

ManwoHoK 9

* BuixogHow curdan 4 + 20 mA + Hart.

* Konpurypupyemeiint KK mHamkaTop ¢ noacBeTkon
(auwanasok pabounx Temneparyp -40 + +80 °V),

o KHONKN Ha NUUEBOR NAHENK NO3BONAKT:

- YCTAHOBMTEL HAYAN0 W XKOHEY AKana3oHa uame-
PEHUA NYTEM 3aNUCH BENUYHHEl UNK 3a0aHHEIM
nasnexsuem

- 06HynuTL Nnpeobpasoeartens

- MAMEHNTL 8ANHALLI KIMEPEHNA

- MAMEHNTL XapaxkTepucTukn npecbpasosanua

- NaMeHnTe xoadduumreHT gaMndpoBaHns
* KoHdhurypauuna pexuma paborel nHankaTopa:

- 0TODpaXeHHe IHAYEHNS QABNEHWA A8NCTBYK-
WEro Ha M3MEePUTENLHEIR 3NEeMaHT

- 0TODpaMEeHHE IHAYEHNR BLIXOAHOIO TOKa 8 MA
WNK B NPOUEHTAX OT AuanasoHa

- oTobpaxeHne Wwkans None3osarens
WckpobeaonacHoe ucnonHenne OExiallCT4 X

* BuixonHon curian 4...20, 0...20, 0...5 mA + HART
YCTAHABNWBAATCA NONLI0BATENEM

* BO3MOXHOCTE OOHYNEHWA, @ TAKKE HACTPOMKK
HA4ENa N XOHUAE AKaNa3oHa 3a4aHHEIM JaBnesnem
€ NOMOWLI0 KHONOK HA NAaHaNW nHAMKaTopa

¢ KoHdurypupyeMel i XUAKOKPUCTANNUYECKNA NH-
anxkarop 3 % undpbl € NOACBETKOR (4ManazoH pa-
Bounx remn. -40...+80°C)

BHHMAHHE:

Onucanne cnocoda sudopa THNA BRIXOA-
Horo curaana (4 + 20,0+ 5,0+ 20)MA B
icnonHenuit kopnyca ALE npueeaeno s
npuaoKeHHH Ne 2,

BnokvpoBska no-
BOpoOTa kopnyca /

MantoHoK 10 a



MpopaosKeHHA aoaaTky 1

BHewHu# BMA nnar WHOWKaATOpPOB. QYHKHMOHaﬂbHOG Ha3Ha4YeHMe KnaBull ynpasneHuA.

+ 180° ¢ warom 90° BOIMONMHOCTE MIMEHEHHA PACNONOKEHMA CANLHUKODOTO BBOAA

Buur xpenncans

[aara (moxyas)

nuaANKaTOpa

Buur kpenacnns

Nosopor xopnyca 0 ¢ 355

WcnonHeHwe

MantoHokK 10

3miHa nonoKeHHs iHguKatopa ALW. NiacsiuyBaHHA.

[N 3MiHM NOJIOXKEHHA iHAMKATOpPA LWOA0 Kopnycy abo BigK/AOYEHHS NiaCBiYyBaHHA
iHOMKaTopa HeObXiAHO BiAKPYTUTU NTNLbOBY 3aXUCHY KPULLIKY 3, BiAKPYTUTU TBUHTU KPINaeHHA
(man. 10, 11). Butartu moaynb iHAMKATOPa, TPMMAOUYUCh 3@ TBUHTU KpinsieHHA. [oBepHYTU
MoAyNb iHAWKaTopa BNiBO abo BNpaBo, B HEOOXiAHE MNOOXKEHHA (MOXKANBICTb NOBOPOTY

180° 3 Kpokom 90°), i 3aKPINUTU rBUHTaMM. 3aKPUTU 3aXMCHY NULLbOBY KPULLIKY 3.

Taara (voayns) Jhsuesan kpaka 3
HHAMEUTOPY

Kpenémnue
NI

Tenunan wacTs naaTw (MOAYAs) MeanKaropa

nepeMbiixa

MantoHoK 11 a MantoHok 11 6
[ns BigKNOYEHHA NiAcBivyBaHHA iHAMKaLiT HeObXiAHO 33 AONOMOroH NEPEMMUYKM (AUB.
man. 11 6), 3aMKHYTU KOHTaKTU LITUPbOBOT KONIOAKM, PO3TALLIOBAHOI HA TU/IbHIN YacTUHI moayna
nnaTu.



Jonatok 2

Cxembl ANEKTPHYECKMX ﬂﬂﬂl(ﬂlﬂ"lﬂ'ﬂl'lﬁ

CxeMbl 3NEKTPULECKMX NogKNKYeHMA NnpeobpazoBaTens B kopnyce ALW

Brok nitanns

koneepTep R5-Hart

Be
2021

nepemMbiyKa |- 5-232
i
""""""""" | ﬁ
KommyHukaTop KAP
MantoHoK 12
AneKTpuyeckas cxema 3aXXMMHOWN Konoaku npeobpasosartens B kopnyce ALW.
NnepeMbIvKa
oy Brnok
</ nuTaHua
STEST
R R =240 Om
— } &~ ) [ +—»
- SIGNAL
D1
+ SIGNAL ZS
'
) —O =
+ TEST e
""""""" »O - € 8L 8 R
: Neposvwka
R 17
KommyHKkarop unm S =
kouBeprep RS-Hart SHGHAL :
@
MantoHoK 13 MantoHoK 14

MuBneHHs NigknoYaeTbea Ha Knemu signal+ signal- 3i 36epexeHHAM NonsAPHOCTI NOKa3aHoi
Ha MatoHKY. Y pasi He0CTaTHLOrO ONOPY HaBaHTaXeHHA AnAa obminy gaHux HART (RO <240 Om,
Aae RO - cyma BXiAHUX onopiB BTOPUHHUX NPUIAAIB | BHYTPILLHbOTO OMOPY AMKEPENA KUBEHHS),
00[2€EMO B naHutor pe3nctop 240 Om, WO 3HAaX04MUTbCA Ha NAaTi 3aTUCKHOI KONOAKK, 3HIMato4n
nepemMmunyky 3 knem "-" signal i "-" test. Y BMnaaKy, nepeBuLLeHHA ONopy HaBaHTaXKeHHsA, He
PEKOMEHAYETLCA BUKOPUCTOBYBATU BHYTPILLHIN pe3ncTop, SsKnii BHece nepenag Hanpyru 61n3bKo
5B. 1na eneKkTpUYHOro NiaKAtoueHHA UMPPOBUX NEPETBOPIOBAYIB PEKOMEHAYETLCA 3aCTOCYBAHHA
eKpaHOBaHMX Kabenis. EKpaH NiaKN0YaETLCA A0 KNEMM 3a3eM/IEHHS B CNONYYHI KOpobu,i
nepetsoptoBaya. [iog D1 3axuMLLa€E €NEeKTPOHHY CXeMy NepeTBOpoBaYya Big nepeHanpyr i
HenpasMAbHOMY NiAKAKOYEHHI, B Pa3i HEAOTPUMAHHA NOAAPHOCTI AXKepPena KUBNEHHA.
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Cxema aneKTpuM4eckoro nogkntoyeHus npeobpasosarens B kopnyce ALW.
B3apbiBobe3onacHoe ucnonHexnme «Ex», uckpobesonacHas anekrpuyeckas uensb.

i
OnacHas 30Ha I Be3onacHas 30Ha
B 4...20 MA
R
i
1
[
B
il
i
resRSsE Rt ? 7
___________________ I
i
i
1
y bapsep
HCKPO3aAlIHTLI
KommyHukatop KAP / Ex
MantoHoK 15
MapameTpu ickpobesneyHoro eNeKTPUYHOro Koa.
- MaKCMMasbHa BXxigHa Hanpyra, Ui, B 28
- MaKCMMaNbHUI BXiAHWUI CTpym, li, A 0,093
- MaKCMMa/ibHa BXigHa NOTYXHicTb, Pi, BT 0,65
- MaKCMMaJ/ibHa BHYTPILWHSA iHAYKTUBHICTb, Li, MIH, He Ginble 1,18
- MaKCMMa/ibHa BHYTPIWHSA eMHicTb, Ci, HP, He binblue 20

Bnbyxo3axuLLeHicTb NepeTBOPIOBaYiB TUCKY 3abe3neyyeTbcsa BUAOM BUOYX03axmcTy
"ickpobesneyHe enekTpuyHe Kono" pisHA "ia" no FOCT P 51330.10-99 (MEK 60079-11-98) Ta
BMKOHaHHSAM iX KOHCTPYKLUIi BianosiaHo Ao sumor FOCT P 51330.0-99 (MEK 60079-0-98).

Bupa Bubyxosaxucty "ickpobesneuHe enekTpuyHe Kono" AoCAraeTbCca 3a PaxyHoK
€/1eKTPOKMBNEHHA NepeTBOPIOBaYiB TUCKY Yepe3 bap'epu ickpobesnekn 3 ickpobesneyHmm
BMXIZAHMMM NapameTpammn, obMerKeHHA BXigHMUX NapamMeTpiB eNEeKTPUYHMX NaHLLIOTIB
nepeTBOPOBAYiB TUCKY A0 iCKpOHEe3NeyYHUX 3HauY€eHb, WO NiATBEPAKEHO pe3y/ibTaTaMu
BUNpobyBaHb.
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CxeMbl aneKTpuyecKkMx nogknwyeHMn npeobpasosarens B kopnyce ALE

Bnok nurarms Enok nuranms

______ nepmeTp

KOMMyHANE]\'Dp umn

5 KosmyHu=aTop
xoseeprep RS-Hart

roueeprep RS-Har

BobixoaHow curHan 4 + 20 mA BbixogHon curHan 0 = 5, 0 + 20 MA

MantoHoK 16

IHCTPYKUiA no BUbGOpPY i 3MmiHKM TUNY BUXiaHOro yHipiKoBaHOro cMrHany nepeTsopioBaya B
Kopnyci ALE.

Mpouec 3MiHX TUMY BUXiZHOTO CUTrHaNy 3a H6axKaHHAM KOpPUCTyBayva NOMATAE B NepecTaHoBL,i
KOHTaKTHMX NEPEMUYOK (AKamnepiB) Ha KONOAL| eNeKTPOHHOI naath (man. 17)

[Ons Toro, Wob NpucTyNnTM A0 HaNawTyBaHHA | KOHIrypaujii nepeTsoptoBaya A1s 3MiHU
TUNY BUXIZHOTO cUrHany Ha byab-akuii 3 4 + 20 mA, 0 + 5 mA a60o 0 + 20 MA, HeobXigHO BiAKPYTUTH
3aXUCHY /INLbOBY KPULLKY 3 3 BOKY iHAMKATOPa 33 AOMNOMOTOH KPiMUAbHUX IBUHTIB MaJl. 8 i
AKYPATHO 3HATU 3aXMCT iHAMKATOpAa.

[na 3miHM TNy BUXigHOro curHany
HeobXxiaHO KopucTyBaTucA Axamnepamu J3iJ1.

J3 - BUbip BuxigHoro curHany 4 + 20 mA abo (0+5
MA, 0 + 20 mA)
J1 - Bubip BuxigHoro curHany 0 + 5 mA abo 0 + 20 mA

(AKTMBHO TiNbKK 32 YMOBMU - J3 BCTAHOB/IEHUI B
nosuujto BuxigHoro curHany (0 + 5 mA, 0 + 20 mA))

MantoHoK 17

Mo 3aBepLUeHHi HeObXiaAHWX NpoLeayp 3aKPINUTM Ha MicLLe 3aXMCHY NaHe b iHAMKATopa 3a
AONOMOTOH MBUHTIB | 3aKPUTU 3aXMUCHY INLLbOBY KPULLIKY.
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a) Po6oTta no ABOXNPOBiAHI NiHii 3B'A3KY (cTpymoBa netns) Big 4 Ao 20 mA

[na oTpMMaHHA Ha BMXOAi nepeTBoproBaya BUXIAHOIo curHany 4 + 20 mA HeobxigHo
BCTAHOBUTM ArKamnep J3 B NON0XKeEHHA (BKpail iBe) NOKa3aHOMY Ha MantoHKy 18

MantoHoK 18

BcTaHOBMTM 3aXMCHY NLbOBY NaHesb 3 i 3aKPiNUTU TBUHTaMMU. BUKOHATK eneKkTpuyHe
NPUEAHAHHA 3riAHO 3i CXeMOto B 404aTKY 2 man. 16

6) Po6oTa no TpboxnpoBiaHii niHii 38'a3Ky Big 0 4o 5 MA a6o Big 0 go 20 mA.

[ns oTpumaHHA BuxigHoro curHany 0 + 5 mA a6o 0 + 20 MA HeobXxigHO:
- BCTAHOBUTM ArKamnep J3 B No/I0XKeHHA (KpallHE npaBe) NnoKasaHoMy Ha man. 19.
- BCTaHOBUTK axkamnep J1 B nonoxkeHHa 0 + 5 MA (man. 20) abo 0 + 20 mA (man. 21);

MantoHoK 19

MantoHoK 20
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MantoHoK 21

BCTaHOBUTM 3aXMCHY NNLbOBY NaHe b 3 i 3aKPINUTU rBUHTaMKU. BUKOHATK eneKkTpudHe
NPUEAHaHHA 3rigHO 3i cxemoto B AoAaTKy 2, Mmas. 16 npu poboTi nepeTsoptoBaya no
TPbOXMPOBIAHIN CXemi.

Peakuna npeobpazoBaTena Ha U3MEHEHWE OaBNEeHUA.
MocToAHHan BpeMeHn npeocbpa3oBaHuKA.

[, mA
&
td
| : ic td — epemn cBpaBoTen cKrHana nocne

cOpoca NaENEHKA.

20 mA ® td = 10...250 mc

| 1]

fc — Bpema yoTaHoBNeHWA BRIXOQHOMD
CMrHanNa, NPUrogHoOr K MCnonsL3o8a-
HUKD MO AOCTHMEHWUKD COOTHOWEHWA
63.2% (8x/Bbix)
tc = 200 mc

12 i tr=1td + tc

086 1A tr muH = 210 Mc

I tr makc = 460 mc
TO4YKE | = MOMEHT HAYANA MAMEHEHWA
OaBneHus
TodkE || — MOMEHT HEYANE pearkUMK
LESCTIER

t, mc
4 mh N

MepetBoptoBay TUCKY ALW 3 Buxoaom 4 - 20 mA, Yac peakuii Ha 3MmiHy (KMA0K) TUCKY - tr,
UMKA BUMiptoBaHHA 0,5 cek. Yac aemnoipyBaHHa (damping) =0



Jonatok 3

TuNU NpouecHUX NPUEAHAHD.

YBara: BignosigHe KOHCTPYKTMBHE BUKOHAHHA MOBHOIO KOMMJIEKTY - NepeTBOpoBaYa,
pPO34iNbHUKIB, Kaninapis i BigNOBIAHWI BUOiIp MaHOMETPUYHOI pPiaMHM 3anexKaTb Big 6araTbox
UMHHWUKIB, TAKUX AK: Gi3UYHI, XiMiYHI BAaCTUBOCTI i Aiana3oH TemnepaTyp cepesoBuLL
BUMIpPIOBaAHHA, BIACTaHb MiX PO34inbHMKAMM MO BEPTUKANI, 3HAYEHHA BUMIPIOBA/IbHOTO Aiana3oHy
i CTAaTUYHOrO TUCKY, @ TaK CaMO TEXHIYHMX YMOB MOHTaKy PO34iNbHUKIB A0 06'eKTa.

S-DIN, S-Clamp, S-P,8-T
S-P, S-T, S-Ch S-Level C npucnocobnexmnem
NORD

S-Comp

MpeobpaszoBarens pasHOCTK AaBNEHWIA
C ABYMSA AUCTAHUMOHHLIMU MeMOpaH-
HbIMW pasgenuTensimu cpeg.

ONnuHa KanWuNNApoB MOXET 4OCTUraTh
Ao 16 meTpos.

Mpumexenne membpankbix pazpenutenen twna S-P, S-T, S-Ch, S-
Comp, S-Comp Ch, S DIN, S-Clamp, S-Level, S-Wash.
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S-DIN, S-Clamp,
S-Level

S-P, S-T, S-Ch

S-P, S-T
C npucnocobnexuen
NORD

S-Comp Ch

S-Comp

MpeobpasoBarent pa3HOCTH AaBNEHWNA
C OAHUM AUCTAHUMOHHBLIM U OQHUM He-
nocpeAcTBeHHbIM MeMOpaHHbIMKU pas-

Aenurtensimu cpea.

AnuHa Kanunnsapa MOXeT AoCTUraTh Ao
16 meTpos.

3 |

i

Mpumenanne membpankbix pazgenwrenen tuna S-P, S-T, S-Ch, S-
Comp, S-Comp Ch, S DIN, S-Clamp, S-Level, S-Mazut

YBara: Npu nigbopi membpaHHOIo po3ainbHUK cepeaoBuLL, HEODBXiAHO KepyBaTUCA TEXHIYHUMMU,
METPONOTIYHUMM, MOHTAXKHUMM Ta €KCNyaTalinHMMKM NapameTpamn Ha Po3aiibHUKK
3a3HaYe€HMMM B IHCTPYKLi 3 eKcnayaTaLii Ha meMbpaHHi Po34iIbHUKM cepeoBULL i B KaTanosi
BMPO6IB abo TEXHONOTIYHOIO KapToto. MOoKAKUBI cneLliasibHi BUKOHAHHA.

PekomeHAayeTbcA: 3BepHYTUCA A0 daxiBuiB ¢pipmu npeacTtaBHUKa BUPO6HUKa.
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Jonatok 4

JononHUTeNnbHOE MOHTaXHOe O$OPYA088HHG

Kponwredin AL, JIna MmorTaxa npeodpazosarens Ha
Tpybe  30...60 mm. [Tozponser NPOBOJAHTE MOHTAXK B
M000M NONOKEHHH KOHCTPYKIUHK

TpyGa 25 um

Kpenaenne PC. Jlna montaxa npeodpaizosare-
aa HaTpyde  20...30 mua. TToasonser npopo-
JAUTL MOHTAAK B TH000M MOJ0KECHHH KOHCTPYK-

LUHH



JonaTtok 5

Mpumepbl NPUMEHEHUA M3MEPUTENBHOrO KOMNNEKTA.

Mpumep moHTaxa npeobpasogatens ¢ ABYMSA AUCTAHUMOHHBIMW PasaenuTensimMm npu namepe-
HWWM Nepenana AasneHuit Ha dunsTpe

Npecdpalcaaran
PAIMOCTH AAGNSHNR

AaluiTox
Ardead IEANWNAPE

Bueoq
Kanannapa
“a OCH
PRANSNHTENA

MONGDAHHLG QHCTAMIAIHNLE DAIZLNHTANN

PekomeHpaluiii:

3acTocoByBaTM NEPETBOPHOBAY 3 ABOMA AUCTAHLIMHUMUN PO34iNbHUKAMM PEKOMEHAYETLCA
ANA BUMIpOBAHHA Pi3HMLI TUCKIB Tam, Ae rigpocTaTUYHNIA TUCK MAaHOMETPUYHOIT PianuHN B
Kaninapax 3Ha4YHO MeHLUe, HiXK BUMipOBasIbHWUI diana3oH nepeTBopoBaYa.

Halikpalwmit MeTponoriyHmMin pesynbtat BUXOLMUTb NPU 3aCTOCYBAHHI KOPOTKMUX Kaninapis,
OZHAaKOBMX NO A0BXWHIi, 3 04HAaKOBMMM pPO3ainbHUKaMW. [pu TaKih KOHirypaLii 40AaTKOBI
TemnepaTypHi NOXMOKK, NOB'A3aHi 3 AUCTAHLIMHUM NOAINOM, B PiBHilM Mipi BNnAKBatoTb Ha 06uaBi
BUMIipIOBa/IbHi KaMepKn NePeTBOPIOBaYa Pi3HML, TUCKIB i, TAKMM YMHOM, KOMMNEHCYHTLCA.
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Mpumep moHTa®a npeobpasoBaTens ¢ HENOCPEACTEEHHBIM M OMCTAHUMOHHBIM pa3genmTensm
ANA MIMEPEHWA YPOBHA B HAKONWTENEHOM pe3epByape.

BepxHdi paigenaTens JHcTaHUMBHHAOrD Tana

Brimog kanannapa
chaky pasgennTEna

ManTam kanunnapa na obsesre

Hafertar
AfWHE KANKMNRADA

Npecbpalosatans
PAIHACTH GABNEHWA

HusHUA pAIQENHTENE HEMOCHECTASHHON THNA

PekomeHpaluiii:

3acTocoByBaTU NepeTBopoBay 3 6esnocepeaHiMm pPo3aibHUKOM (BCTaHOB/NIEHUM Ha
"natocosiit Kamepi ") i AUCTaAHLiIMHMM (BCTaHOBAEHMM Ha" MiHYCOBIlM Kamepi ") peKkomeHAY€eTbCA
ONA TiAPOCTaTUYHUX BUMIPIOBaHb PiBHSA, TYCTUHM, MeXKi $a3m i pi3HML TUCKY (npu
andepeHuianbHin BUCOTI TOYOK Bigbopy imnynbCis.
* - Pi3HMULA B BUCOTI BiAbopy iMNynbCciB TUCKY, NpU AKIN rigpocTaTUYHUA TUCK MAaHOMETPUYHOI
PiAVHU NOPIBHAHO YM Binblie, HiXK BUMIpIOBa/IbHUI fiiana3oH NepeTBoptoBaya.
Y Takilt KoHirypauii nepeTsoptoBaya, Npu 3MiHax TemnepaTypu HaBKOJINLLIHLOTO CepeaoBMLLa,
OZHOYACHO BifbyBalOTbCA ABa NPOTUIEKHUX ABULLA:
1) 3miH0ETbCA 06CAT, 3HAYUTD LLLIJIbHICTb MaHOMETPUYHOT PiAMHN B Kaninapi, BUKJINKAKOUYM TaKUM
YMHOM 3HAYEHHSA TiAPOCTAaTUYHOIO TUCKY, MOB'A3AHOrO 3 BiACTAHHIO MiXK PO34i/IbHUKaMM NO
BEpPTHKaI.
2) Lbomy aABuMLLYy NPOTUAIE NPYXKHA peaKLia po3ainbHOT MeMBpaHN BEPXHbOFO PO3Ai/IbHUKA:
BiAOYBaETbCA NPOrMH MeMbpaHu B pe3ynbTaTi 3MiHK 06CcAry MaHOMETPUYHOT PiAUHW.
B npoueci BMpobHMLTBa NpoBOAUTLCA Nigbip membpaH 32 MexaHIYHUMKM BNACTUBOCTAMM.
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Tabauua nepesBoAis 04UHULDb BUMIPIOBaHHSA

1 6ap=0,1MMNa 1 mm.pr.cT.= 133,3x10° MMa = 0,0001333 Mrla
1 6ap =100 kNa 1 mm.pT.cT.= 0,1333 KMa

1 6ap = 1000 mbap 1 mm.pT.cT.= 133,3Ma. 10mm.pT.cT.= 1,33 KlMa
1 6ap = 1,019716 krc/cm? (aT.) 1 mm.pT.cT.= 13,6x10 Krc/cm?

1 6ap = 750,1 mm.pT.cT.(TOppP) 1 mm.pt.cT.= 13,33x10% 6ap

1 6ap =10197,16 mm.BOA,.CT. 1 mm.pT.cT1.=1,333 mbap

1 6ap = 0,986 aTm.i3. 1 mm.pT.cT.=13,6 MM.BOA.CT.

1 6ap = 10 H/cm? 1 mm.pT.cT.=0,019325 psi

1 6ap = 14.50377 psi (dyHT Ha KBaapaTHWIA Ofom ) 1 MM.pT.cT=75,051 H/cm?

1 MTIa = 1000000 MNa 1 mm.BOA,.CT.=9,80665x103KkMNa

1 MTMa = 1000 kMa 1 mm.Boa,.cT.=0,980665x10 6ap

1 MMMa = 10,19716 krc/cm? (atm.Tex.) 1 mm.Boa.cT.=0,0980665 mbap

1 MMa = 10 6ap. 1 mm.Bog,.cT.=0,0736 mm.pT.cT.( TOpP)

1 MMa = 7501 mm.pT.cT. (Topp) 1 mm.Bog,.cT.=0,0001 Krc/cm?

1 MMNa=101971,6 mm.BOA.CT. 1 mm.Boa.cT=9,80665 MNa

1 MMMa = 9,87 atm.is. 1 mm.Bog,.cT.=9,80665x10 H/cm?

1 MMa = 106 H/m? 1 mm.Bog.cT.=703,7516 psi

1 MNa = 145,0377 psi

1 MMMa =4014,63 in.H20 1 krc/cm? = 0,0980665 MMMa
1 krc/cm? = 98,0665 kMa

1 kMa = 1000 Na 1 krc/cm? = 0,980665 6ap

1 kMa =0,001 MMNa 1 krc/cm? = 750,079 mm.pT.cT.( Topp)

1 kMa =0,01019716 krc/cm?
1kMNa=0,016ap

1 kMa =7,5 mm.pT.cT. ( TOOpP )
1 kMa = 101,9716 krc/m?

1 kMa = 1000 H/m?

1 kMa =10 mbap
1kMa=101,9716 mm. BOZA .CT.
1 kMa =4,01463 in. H20

1 kMNa =0,1450377 psi

1 kMa =0,1 H/cm?

1 krc/cm? = 10207 Mm. BOA,.CT.
1 krc/cm? = 14,22334 psi
1 krc/cm? = 9,80665 H/cm?

1 krc/cm? = 10000 krc/m?

1 mbap =0,1kMNa
1 mbap = 0,001 klc /cm?
1 mbap = 10,19716 mm.BOA,.CT.

1 mbap = 0,75 mm.pT.CT






