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NonepeaxyBarbHi NOBiJOMIEHHSA
Y Ui HacTaHOBI 3aCTOCOBYHOTLCS Taki MONepPeaKeHHS:

é HEBE3INEKA
Kntoyose cnoso HEBE3IMEKA nosigomnsie npo 6e3nocepeaHto 3arpo3y Hebe3neyHoi cuTyadii,
sika npu3Bee A0 cMepTi abo Cepro3HOI TpaBMK, SKLLO i He 3anobirTu.

YBATA
KniouoBe crnoso YBAIA nosigomnse npo MOTeHWiNHO HebGe3ne4yHy cuTyauilo, sika Moxe
NPU3BECTM OO HE3HAYHUX TPaBM.

MNONEPEOXEHHA
Kntouose croso MNMOMEPEIPKEHHA nosigomnsie npo noTeHUinHO He6e3ne4vHy cuTyauilo, ska
MO>XX€e NPU3BECTM A0 MOLUKOMXXEHHS1 MalHa.

NMPUMITKA
KntouoBe cnoeo NMPUMITKA 3BepTae yBary Ha KOpPUCHI Mopagun Ta pekoMeHaauil, a Takox
iHdbopmavuito anga edekTnBHOI Ta 6e3nepebiiHoi poboTn obnagHaHHS.

H e B

OOMmMexeHHsA BignoBiaanbHOCTI

3a xoagHux obctaBmH TOB « AKYTEK» Ta MOro KOHTpareHT He HECTUMYTb IOPUMANYHOI BiANoBiganbHOCTI Ta
He BM3HaBaTMMyTb 3a cobo sKMX-Hebyab 3000B'A3aHb Yy 3B'A3KY 3 Oyab-AKMM 30MTKOM, LIO BUHWUK
BHACIiOOK BCTAHOBIIEHHSA ab0 BMKOPWUCTAHHSI MPUCTPOK 3 MOPYLUEHHAM YMHHOI HOPMAaTMBHO-TEXHIYHOI
OOKyMeHTaUil.




BukopuctoByBaHi abpeBiaTypu

HART — uncpoBuMi NPOMUCIIOBUI NPOTOKON nepeaaBaHHa gaHnx. MogynboBaHui umdpoBumi curHan, Wwo gae
3MOry ogepxatu iHpopmauito Npo BUMIpIOBaHUA napameTp i Npo cTaH Aatynka abo BigperynioBaTu 1Oro, Ha-
KnagaeTbCsa Ha CTPYMOBUIA BUXigHUIM curHan 4—20 mA. Takum YMHOM, XMBMEHHSA NepeTBOptoBaYa, nepegada
aHanoroBux i UMPOBNX CUTHaNIB 3AINCHIOETLCA Yepes ABa ApoTu. [Mpuiiom curHany napameTpa Ta nepegaya
CUrHany npo HanawTyBaHHS NepeTBoptoBaYa 34iMcHIETLCS 3a gonomoroto HART-mogemy abo HART-komy-
HikaTopa.

BMB — BepxHs Mexa BUMiptoBaHHSA (TUCKY).
AN — fponyctMme nepeBaHTaXXeHHS.

KN — koedilieHT nepeHanaluTyBaHHs.

HMB — HWXKHS1 Mexa BMMIptoBaHHS (TUCKY).
M3 — nporpamHe 3abe3neyveHHs.

MK — nepcoHanbHWI KOMN'tOTEp.

MNK — nporpamoBaHuWiA NOTiYHUIN KOHTPOIEP.
PKI — pigkokpucTtaniyHun iHgukaTop.

LIAN — undbpo-aHanorosuii nepeTBoOpOBaY.



BcTyn

Lo HacTaHOBY LWOA0 eKchnyaTyBaHHSA NPU3HAYeHO A5t 03HANOMITEHHS OGCNYroByO4Oro nepcoHarny 3 noby-
[OOBOH, KOHCTPYKLE, NPUHLIMNOM pobOTU, EKCMyaTyBaHHSM i TEXHIYHUM 06CNyroByBaHHAM NepeTBoOptoBaYa
Tncky BuMiptoBanbHoro MA310 (gani — «nepeTtBoptoBay» ado M4310).

MigknoYeHHs, perynioBaHHs i TexHiYHe 06CryroByBaHHS nepeTBopioBada NOBUHHI BUKOHYyBaTW nuvLle Kearsi-
ikoBaHi haxiBui Nicna 03HaNOMMEHHS 3 Li€0 HACTAHOBO LLIOAO eKCrnyaTyBaHHsS.

[NepeTBOptOBaY BUroTOBNEHUN 3rigHO 3 TY 26.5-35348663-101:2024.

[MepeTBoOptoBaY BUMYCKAETLCS B Pi3HUX BUKOHAHHSAX, LLIO BiAPI3HATLCA OOUH Big 0OHOMO TUMOM i Aiana3oHoM
BUMIipIOBAHOrO TUCKY, KITACOM TOYHOCTI i KOHCTPYKTUBHUM BUKOHAHHSIM.

BukoHaHHAM nepeTBoprOBaqu BignoBigae Take YMOBHE NMO3Ha4YeHHA:

MA310-XX-XXX-X-X-

1><

Tun TUCKY, WO BUMIPHETBLCA:
I — oudbeperuinHuiA
H — HagnuwkoBui

BepxHs mexa BUMiproBaHHA:
VB, Tabn.2.2

Kop no3HauyeHHA Moaeni
(ouB. nyHkT 2.2.2)

Mexi ocHoBHOI 3BefeHOI (00 LianasoHy
BMMIipHOBaHb/NePETBOPEHE) MOXUBKM
BUMIpPHOBAHHA TUCKY:

0,075 — +/- 0,075 % pna NA310-0

01 - +- 0,1%anana310-H

Tun iHaukauii:
1 - PK iHgukauis

Tun BuxigHoro iHTepdency:

H — curian noctiHoro cTpymy

Bid 4 MA 10 20 MA i UMpOBMIA cUTHaN
ctaHgapty HART

an/IKJ'Ia,EI, Nno3Ha4vYeHHA npu 3aMOBJIEHHi:
NA310-00.04-144-0.075-1-H.

Mpn UbOMY BUFOTOBIMEHHIO i MOCTa4YaHHI0 Nignsarae 6aratodyHKLiOHANbHUI NepeTBOpoBaY audepeHuians-
HOro TUCKY, LLIO Ma€e BEPXHIO MeXy BuUMiptoBaHHSA 40 kla, nigknioveHHs 4o npouecy — dhnaHelb 3 MiXXOCbOBO
BiACTaHHIO — 54 MM, 3 MeXamu JONYCTUMOI OCHOBHOI 3BeeHOI (40 Aiana3oHy BUMIPIOBaHHA) NOXMOKM BUMI-
ptoBaHb TUCcKy £0,075%, 3 BOyaoBaHum PK-iHankaTopom, o 3abesneyvye Ha BUXOAi YHipiKOBaHWIA CTPYMOBUN
curHan 4-20 MA Ta undpposuin curHan ctaHgapty HART.

HeTtanbHa iHopMaLia Npo BUKOHAHHA NepeTBOpOBaYva AOCTYMNHa Ha canTi aqteck.com.ua .


http://aqteck.com.ua/

1 MNpusHadeHHa Ta cdrepa 3aCToCyBaHHS

1 TMpusHayvyeHHSA Ta cdepa 3aCTOCYyBaHHS

MA310 npusHayeHnn onsi 6e3nepepBHOro NEPETBOPEHHS BUMIPHOBAHOIO TUCKY (HAAMMLIKOBOMO, HaA IMLLKOBO-
BakyyMMeTpu4Horo abo gndepeHuiansHoro) B yHipikoBaHWUIM BUXIOHWIA CUrHan nocTinHoro ctpymy 4—20 MA i
undpposui curHan iHtepdency HART ver.5.

Cdhepa 3acTocyBaHHS nepeTBoploBada — CUCTEMU KOHTPOMO, aBTOMAaTMYHOrO perynioBaHHsA Ta 0bniky B pis-
HWUX rany3six MPOMUCITOBOCTI: eHepreTu4Hi 00'ekTn, «6apabaHny» KOTMIB B KOTENbHAX, NaporeHepytoyi 06'ekTy
(TennoBa eHeprisl), BEHTUNALiHI CUCTEMMW, ra30pO3MOAiNbHI CUCTEMU, MeTanyprid, XxapyoBa NPOMUCIOBICTb,
MaLLMHOBYayBaHHS.

Pobouye cepenoBuLLe Ana NnepeTBOpOBaYa — piguHM (BKIMHOYaouM TEXHIYHY Bogy), Napa, rasuv, naporasosi Ta
rasoBi CyMiLli Npy TUCKY, LLO HE NepPEeBMLLYE BEPXHIO MEXY BUMIPIOBAHHSI NepeTBoOpoBaYya, i HemTparnbHi abo
HearpecusHi o4O MaTepianiB NepeTBopoBaYa, L0 KOHTAKTYOTb 3 HAMMW.
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2 TexHiYyHi XapakTepuUCTUKN i YMOBU eKCniyaTyBaHHS

2.1 TexHi4yHi XxapaKTepuCTUKMN

OCHOBHI XxapakTepUCTUKN MPUCTPOLO HaBedeHO B Tabnuui. 2.1.

Ta6bnuua 2.1 TexHiuyHi xapakTepuUCTUKN

HanmeHyBaHHA 3Ha4YeHHs
XuBneHHsA

YKueneHHs ABonposoJoBa CTpymMoBa NeTns
4-20 vA

Hanpyra xvBneHHs 16,5...55 B (HomiHanbHa 24 B nocTinHoro
cTpyMmy)

CnoxunBaHa NOTYXHICTb, He BinbLue 1,2 Bt

3axucT Bifg Hanpyrn XXMBMEeHHs1 3BOPOTHOI NONAPHOCTI €

KaHan BUMiproBaHHs1 TUCKY

[iana3oH BUMiptoBaHHSA/NepeTBOPEHHS TUCKY

auvB. Tabnuuio 2.2

rpaHW—IHMVI TUCK NnepeBaHTa>XeHHA, HEe MeHLUe

300 % Big BMB

Honyctnmnin TUCK nepeBaHTaXXeHHSA

auB. Tadbnuuto 2.2

nepeTeoptoBaya

Buxin
Tun BuxigHoro curHany 4-20 mA
®YHKLisA nepeTBopeHHs V) NiHiIMHO-36inbLUYBanbHa, KBagpaTuyHa
Yac ycTaHOBNEHHS BUXIQHOMO curHany, He Ginblue 5c¢
Honyctumun onip HaBaHTaxeHHs (MO310 3 iHTepdencom 250...600 Om
HART-iHTepdencom)
BenuunHa cTpymy iHOMKaLUii aBapiiHOro ctany HanalwToOBYETLCSA

3,8 abo 20,8 MA

Mexi oonycTMMOIl OCHOBHOI 3BeAeHOT (40 Aiana3oHy BUMi-
ptoBaHb/NepeTBOPEHb TUCKY) MOXMOKN BUMIpIOBaHb/ nepe-
TBOPEHb TUCKY, Y

e MA310-4 10,075 %

e MNO310-H 10,1 %
Po3max nynbcauii aHanoroBoro BMXigHoOro curHarny 0,1%
nepeTBOpIOBaYa Bif AianaszoHy BUXIOQHOrO cuUrHany npu
HOMiHaNbHNX 3HAYEHHAX HAMNPYry XXMBIEHHS Ta Onopy
HaBaHTaXeHHs, He BinbLue
CTtabinbHicTb NepeTBoptoBaYva Bifg 3HAaYEHHsS] OCHOBHOI +0,2%-BMB
noxmbku 3a 5 pokis, He MeHLLe
AmnniTyaa nynbcauin B NiHil nepegasaHHsa curHany 3a 1,5 MA
npotokonom HART
Uac yBiMKHeHHs1 nepeTBoploBaya 2, He GinbLie 5¢
Yac ycTaHOBMNEHHS BUXIGHOIO curHany, He GinbLue 0,2c

KoHcTpyKuin
CTyniHb 3axucTy Koprnyca IP65
MabapuTtHi po3mipu ave. n. 4.1
Maca nepeTtBoptoBaya (6e3 nakyBaHHs/ y NakyBaHHi), 3,5kr/4,5«kr
He binblue 1,5kr/2,5«kr
CepegHin HapobiTok Ao BiAMOBW, HE MEHLLE 50 000 rop,
CepegHin TepMiH cnyxou, He MeHLue 5 pokis

D YcTaHOoBMIOETLCS NPOrpamHo.

nepeTBOplOBaYa)

2 Yac Big MOMEHTY nogaui Hanpyrn >XnBleHH4 nepeTsoproBaya 40 BCTAHOBJ1EHHA BUXigHOro CcurHany B
O0nNyCTUMUX MexXax OCHOBHOI MOXNBKM (3 BUMKHEHUM JJ,EMI'I(*)yBaHHFIM BUXigHoro CurHany




2 TexHiYHi XapakTepUCTUKN | YMOBU eKcrnyaTyBaHHS

2.2 Twvunn BUMipHOBaHOro TUCKY

[NepeTBOptOBaYi, 3anexHoO Big Mogudikalii, 4O3BONSATb BUMIPHOBATU Pi3Hi TUMM TUCKIB: HAaANULIKOBUIA TUCK
(B TOMY Ymncri BaKyyMMETPUYHUI) | ANdbepeHLiiHUI TUCK (Nepenag i pisHNLS).

MepeTBOptoBaYi AndepeHuiansHOro TUcKy ([) pasom 3 BUTPATOMipHMMM Lianbamu JO3BONSATbL BUMIPIOBATK
BUTPATY PigKMX i razonofibHux cepeaoBuLL.

Takox nepeTtBoptoBadi ([1) 3ab6e3nevyoTb MOXITMBICTE BUMIPHOBAHHS PIBHSA PigWHN B MOCYAUHAX Mif TUCKOM.

221

BepxHsi mexxa BuMiptoBaHHS (BMB) T1cKy cepefoBuLLia 3anexuTb Big Tuny Tucky. [dianazonHn BMB i3 3a3Ha-
YEeHHAM JOoNyCTUMKX NepeBaHTaXeHb HaBedeHo B Tabnuui 2.2 .

BepxHsa Mexa BUMiprOBaHHA

HwkHa mexa BuMmiptoBaHHa (HBM) nepeTBoptoBadiB JopiBHIOE abo Hymnto, abo HKHBOMY FPaHUYHOMY 3Ha-
YeHHI0, 3a3Ha4YeHoMy B Tabnuui 2.2 .

[NepeTBOptOBaY Mae (pyHKLiO nepeHanawTyBaHHA gianasoHy BuMiptoBaHHA. KoedilieHT nepeHanawTyBaHHSA
(KIT) mo 1:100. NepeTBOptOBaY HanNawTOBYETLCA Ha NigNPUeEMCTBI-BUPOOHMKY Ha BMB (Pmax). Mig yac po6otun
nepeTBOPIOBaY MOXHa NepeHanaluTyBaTh Ha MEHLLY MeXy BUMiptoBaHHs (PB), nepeabaveHy ons uiei mogeni.

BaratomexoBiCTb nepeTBopioBaYa BM3HAYAETLCA KoedilieHTOM nepeHanawTyBaHHA nepeteoptoBada (KI1).
KoediuieHT nepeHanaluTyBaHHSA NepeTBOPIOBaYiB, 3anexHo Big Moaudikadii, HaBeaeHo B Tabnuui 2.7 .

Kn=BMB/ | Pwakc nanawm — Pwmin nanawm |
Tabnuusa 2.2 — BepxHi MeXi BUMiptoBaHHS Ta MeXi ONYCTUMOro nepeBaHTaXXeHHs

Tun Koo BMB, MoBHWK giana3oH MinvimanbHa |MakcumanbHa| lonycTMMni TUCK
TUCKY MMa BUMIipPIOBaHHA BMB/ BMB/ nepeBaHTaXeHHS,
audepeHLUianbHOro TUCKY, |NepeTBOpeHb | NepeTBOpPEHb, MMa
MMa Pemin, MMa | Pemax, Mla
0,006 -0,006...0,006 0,0002 0,006 25,0/16,0*
0,04 -0,04...0,04 0,0004 0,04 25,0/16,0*
0,25 -0,25...0,25 0,0025 0,25 25,0/16,0*
A 1,0 -0,5...1,0 0,01 1,0 25,0/16,0*
3,0 -0,5....3,0 0,03 3,0 25,0/16,0*
10,0 -0,5...10,0 0,1 10,0 25,0/16,0*
0,04 -0,04...0,04 0,002 0,04 1,0
0,25 -0,1...0,25 0,0125 0,25 4,0
H 1,0 -0,1...1,0 0,05 1,0 6,0
3,0 -0,1....3,0 0,15 3,0 15,0
10,0 -0,1...10,0 0,5 10,0 20,0
40,0 -0,1...40,0 5,0 40,0 80,0
+ ] |MPUMITKA
1] |* Tuek nepeBaHTaXXeHHs ANs Kamepyu HN3bKOro Ta BUcokoro Tucky (H/L).

Y OesiKux BUnagkax nepeBaHTaXeHHs! TUCKOM MOXeE MPU3BECTM 0 HE3HAYHMX 3MiH HOPMOBaHUX XapaKTepuc-
TVK NepeTBoploBava.

o6 BuknounTK Len edekT, nicns BAAMBY NepeBaHTaXEHHSA NoYyaTKOBE 3HAYEHHS BUXiAHOMO curHany cnig
BigperyniosaTtu (gus. po3ain 7.1).

2.2.2

3a KOHCTPYKTUBHUMU OCOBNMBOCTAMM NEpPEeTBOPIOBaYi MOAINSAITECA HA Pi3Hi MOAENI 3aNeXHo Big maTtepiany
BMMiptOBanbHOi MeMbpaHu, Tuny LWTyLepa NopTy TUCKY Ta ENEKTPUYHOrO 3'€AHyBaYva CUrHambHOI MiHil.

Mo3HauyeHHA Moaenen nepeTBOpOBaYiB

[No3HaveHHA Mogenen NnepeTBOpOBaYiB CKNagaeTbCa 3 TPbOX LUNdp: nepLua umngpa nosHavae kog martepiany
MeMOpaHWu, L0 KOHTaKTYyE 3 BUMipOBalibHMM cepeaoBuLleM. BignoeigHicTe kogy Ta maTtepiany MembpaHu Ha-
BeAeHo B Tabnuui 2.3 .
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Tabnuua 2.3 — BignoBigHicTb KOAY NO3HA4YeHHA Ta MaTepiany MeMopaHu

Koa nosHa4veHHst Matepian membpanu

1 Cranb AISI 316L

Opyra undppa nosHayae koA TMNy BUMIpPHOBaNbHOro LWTyLepa. BignosigHicTb kogy Ta Tuny wWrylepa HaBeaeHo
B Tabnuui 2.4 .

Tabnuusa 2.4 — BignoBigHiCcTb Koay NO3Ha4YeHHA Ta TMNY WITyLepa

Koa nosHaveHHs Tun wryuepa
1 M20x1,5
dnaHeub
4 . )
(mixxocboBa BigcTaHb — 54 MM)

TpeTa umdpa no3Havae Kog TUNYy enekTpuyHoro 3'egHyBadva. BignoBigHicTb koagy Ta Tuny 3'egHyBava HaBe-
JeHo B Tabnuui 2.5 .

Tabnuua 2.5 — BignoBigHicTb KOoay No3Ha4eHHA i TUNy 3'egHyBava

Koo nosHayeHHs Twun enekTpuyHoro 3'egHyBaya

4 KabenbHuin BBIf,

2.2.3 OcHoBHa noxmnbka nepeTBOprOBaviB

OcHoBHa noxubka BM3HAYaETLCA K BiAHOCHA NOXMOKa BMMIPIOBaHHS, BUPaXXeHa Y BifCOTKaX Bif MakcMmarb-
HOro Adianas3oHy BMMiplOBaHHS nepeTeoptoBaya (Pmax).

MakcmmarnbHa TOYHICTb BUMIPIOBaHHSA AOCAraeTbCs Ha MakCUMarnbHOMY BEPXHLOMY [iana3oHi BUMIpHOBaHHS.
Y pasi BCTaHOBMEHHS HA3LKOTO Aiana3oHy BMMipOBaHHA OCHOBHa noxubka nepeTsoptoBayva Moxe 36inbLiysa-
TmCS.

MeTponoriyHi xapakTepucTukmn nepeTsopoBada HaBeaeHo B Tabnuui 2.6 .

Tabnuua 2.6 — MeTponorivyHi xapakTepucTUKM NnepeTBOprOBaya

3HayeHHA
nAa310-4q nAa310-H

HannmeHyBaHHA

Mexi gonycTMmMoi OCHOBHOI 3BefeHoi (0o
Aiana3oHy BMMiploBaHb/MepPeTBOPEHb TUCKY)
noxmbkmn BMMiptoBaHb/ NEPeTBOPEHb TUCKY,
Y, %

[iana3oH nepeTBOpeHb TUCKY Y BUXiOHWN
aHarnorosuin CUrHan cunu NOCTIMHOIo CTPyMy, Bin 4 no 20
MA

Bapiauis BuxigHux curhanie, % +1,0y
Mexa [onycTMMOi OCHOBHOI 3BeeHOT
NOXMBKUN y NepeTBOPEHHS TUCKY Y BUXIAHUA 2.0y

CTPYMOBUI CUrHan 3 OyHKLIE ekCTpakLi
KBagpaTHOro KOpeHs

Bnnue TemnepaTypy HaBKONMULLHLOIO
cepefoBvLia Ha TOYHICTb BUMIPHOBAHHS +(0,1+0,015-KN) +(0,1+0,15-KM)
nepeTeBoptoBaya TUCKY, He BinbLie, % BMB

+0,075 +0,1

MakcumanbHi koediuieHTn nepeHanawTtysaHHs (KIM) Ta 4oNyCcTUMI 3HAYE€HHST OCHOBHOT NMOXMOKN NepeTBopto-
BauiB B 3anexHocTi Big KIN HaBegeHo B Tabnuui 2.7.



2 TexHiYHi XapakTepUCTUKN i YMOBU eKkcrnnyaTyBaHHS

Tabnuusa 2.7 — KoeditieHTM nepeHanawTyBaHHA Ta OCHOBHOI NOXMOKM NepeTBOprOBaYiB

Mexi nonycTUMOi OCHOBHOI
Tvn naTunka KoediuieHT nepeHanawiTyBaHHSA 3BeAeHoI Noxnbku (y),
A (K) % Big HanawToOBaHOro Aiana3oHy
BUMIipIOBaHb
in1:1 1:10 +1,0-
Na310-H BIA - AO Y
Big 1:11 po 1:20 +0,01*KMN
Big 1:1 go 1:10 +1,0y
na31o0-
A A 1:11 po 1:100 +0,0075-KnM

Hj

NPUMITKA
Kn=BMB/ I Pmakc nanawr — Pwin nanawr |

2.3 YMoBM eKkcnnyaTyBaHHSs

HepeTBomeaq np|/|3HaquV||7| ana ekcnnyaTtyBaHHA 3a TakuxX yMOB:

atmocdepHui Tnck Big 84,0 oo 106,7 kla;

TeMnepaTypu HaBKOSMLLHBOIO NOBITPsi B poboyvomMy gianasoHi Big MiHyc 40 go +80 °C (gocTOoBIipHICTb
iHOMKaUii rapaHTyeTbcsa B giana3oHi Big miHyc 20 go +70 °C);

BiJHOCHI Bonorocti HaBkonuLHbOro nosiTpst 90 % npu TemnepaTypi +35 °C i 6inbl HU3bKUX TEMMe-
paTypax 3 KoHAeHcauie Bonoru.

OOMexeHHs, WO HaknagarTbes Ha pobodi (BMMiptoBaHi) cepegoBuLLa:

!

Jiana3oH TemnepaTyp BUMiptOBaHOro cepegosuwa — Big miHyc 40 go 120 °C;

poboue cepenoBuLLe Mae ByTn HearpeCUBHMM MO BigHOLLEHHIO 0O MaTepianis nepeTBopoBaYviB, L0
KOHTaKTylOTb 3 HUM;

poboye cepenoBuLLe HE MOBUHHO KpucTanidyBaTucst abo 3aTBepaiBaTv B EMHOCTI Mig TUCKOM.

NMPUMITKA

PeKOMeH/J,yGTbCFI SHWXYBaATU TEeMneparypy BMMiplOBaHOFO cepegosuila, WO HagxoanTb B po60Hy

nopoxHuHy, go nmoc 80 °C wnsaxoM MOHTaxy nepeTBOpioBava Ha BiaBigHi Tpybkn abo
BUKOPUCTOBYHOUM IMNYIbCHI AiHIN.

MepeTBOptoBavi 3a 3aBadOCTINKICTIO BignosigatoTb BuMoram [ICTY EN 61326-1 ons BUKOPUCTaAHHSA B yMOBaXx
NPOMUCIIOBOro cepenoBumLLa.



3 3axoan 6esnekun

3 3axoaun 6e3neku

3a cnocobom 3axuCTy Big YpakeHHs enekTpuUYHMM CTPYMOM MepeTBopioBad BignoBigae knacy | 3a
OCTY EN 61140.

IMig yac MOHTaxy, ekcnnyaTyBaHHi, TexHiYHOMY 06CnyroByBaHHi Ta nepesipui HeobxigHO AOTPUMYBaTMCS BU-
mor: «HIMAOIM 40.1-1.21-98 (QHAOIT 0.00-1.21-98) NMpasuna 6e3neyHoi ekcnnyaTtauil enekTpoyCcTaHOBOK Cro-
XnBauiBy.

o poboTu 3 MOHTaXy, NigknoYeHHsA Ta 06cnyroByBaHHA NepeTBoOpioBaYa AOMNYCKAETbCA NePCoHar, SKMn Mae
[o3Bin Ha poboTy 3 enekTpoyctaHoBkamu Hanpyroto go 1000B, ksanidikauinHy rpyny 3 TexHiku 6e3neku
He MmeHLwe |l 3rigHo 3 «[MpaBunamm TexHiku 6e3neku Npu ekcnnyaraLii enekTpoyCTaHOBOK CMOXMBaYiB», cep-
TUdikoBaHMI Anst podoTU 3 NOCyAMHaMMU, L0 NpaLoTh Mid TMCKOM, Ta NPONLLOB PEryNspHUA IHCTPYKTaxX 3
TeXHikn 6esneku.

MOBMHHI NPOBOANTUCA NULLE ToAi, KONM obnagHaHHA BiOKNIOYEHO Bi4 AXepena >XUBMEHHS Ta

HEBE3INEKA
A Byob-Ski migknoyYeHHA 0O nepeTBopitoBada Ta poboTw LWOAO MOro TEXHIYHOrO 0BCrnyroByBaHHS
Hemae TUCKY B iHii, L0 Nogae BUMMIpoBaHe cepefoBuLLe.

Kopnyc nepeTtBoptoBaya NoBUHEH BYTW 3a3eMMeHUNA.

He OO0MNYyCKaeTbCA eKcrniyatyBaHHA nepeTBopioBadya B CUCTeMaX, e TUCK MOXe nepesuillyBaTu BiANOBiOHI
MakCuUMarbHi 3Ha4YEeHHS nepeBaHTaXXEeHHA.

He po3Bonsetbcs BMKOPUCTOBYBATh nepeTBoproBay O11A BVIMipIOBaHHFI TUCKY cepeaoBulla, arpecMBHoOro o
MaTepianiB neperBoproBaya, WO KOHTaKTyOTb 3 UMMU cepenoBuLLiamMn.

10



4 MoHTax

4 MoHTax

4.1 3aranbHi BKa3iBKu
Mig yac yctaHoBNEeHHsA HeobXigHO OOTpUMYBaTUCA 3axoaiB Ge3neku, onncaHnx y B po3gini 3.

FabapuTHi Ta NnpueaHaByi po3mipy NepeTBopoBaYa HaBeAEHO Ha pucyHkax 4.1 Ta 4.2.

134

A

T

155
IL

~IM20x1,5

PucyHok 4.1 — FabapuTHi Ta npueaHaByi po3mipu NA310-H

- 120 - B 134 N
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202
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1/4” NPT
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54

PucyHok 4.2 — NabapuTHi Ta npuegHaByi po3mipun NA310-4

MepeTBOptoBaY cnig ornsaHyT Nepea ycTaHoBNeHHAM. [epesipTe HasBHICTb BUOUMUX MEXaHIYHUX MOLUKO-
OKeHb.
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4 MoHTax

A YBATA

3ABOPOHEHO BukopucToByBaTh NOLWKOMKEHI NepeTBoptoBadi!
He ponyckaetbca Topkatuca Ao membpaHu (Hanpuknag, Ans OuMLIEeHHSA) TBepaumu Ta/abo
3arocTpeHnMn npegmeTamu.

/_\ YBATA
MigkntoyeHHA nepeTBoptoBaYa A0 MiHil HEOOXiQHO MPOBOAWUTM NPV BIACYTHOCTI TUCKY B MicLi
BCTAHOBJIIEHHS NepeTBOpoBaYa.

MepeTBOpPIOBaY MOHTYIOTb Y 3pYYHOMY AJ1st EKCIyaTyBaHHsi Ta 06CMyroByBaHHS MOMOXEHHI.

@ NONEPEOXXEHHA
3abopoHAETLCA BCTAHOBIIOBATI NEPETBOPOBAY LUTYLIEPOM Bropy (OmB. PUCYHOK 4.3).

MpaBUNbHMA MOHTaX

PucyHok 4.3 — PekomeHaauii Wo00 MOHTaXy nepeTBoproBaya

4.2 Micue MOHTaxy
Mig yac Bnbopy Micus MOHTaXy HeobXiAHO BpaxoByBaTU HACTYMHi pekoMeHaaLlii:

e MepeTBOpPHOBaY 3ararbHOMNPOMMCITIOBOrO BUKOHAHHSI HE MOXKHA BCTAHOBITOBATH Y BUOYXOHEBe3neuHmnx
NPUMILLEHHSAX;

e MiclLle yCTAHOBNEHHS NePETBOPIOBaYa NOBUHHO 3aGe3nedyBaTit 3py4YHi yMOBU st 06CNyroByBaHHS i
OEMOHTaxy;

e  (pakTOpM HaABKONULLHBLOIO cepeoBULLLIA MOBUHHI BiAMOBIAATM yMOBaM eKCniyaTyBaHHS, 3a3Ha4YeHUM
yn.2.3.

o [lpu ekcnnyaTyBaHHi NnepeTBOpOBaYa B yMOBaX HU3bKUX TeMMepaTyp HEOOXiAHO BUKIOUYNTY:

O HaKoMW4YeHHs i 3amep3aHHsi KoHAeHcaTy B pobo4mx Kamepax i BcepeauHi 3’eqHyBanbHNX Tpy-
6ok (Npu BUMIpIOBaHHI NapameTpiB ra3onogibHnx cepenoBuL);

O 3aMOpOXyBaHHS, KpucTanisauilo cepegosuia abo okpemMux il KOMNOHEHTIB (y pasi BUMIpto-
BaHHSA PiaKMX cepefoBuLL).

lMepeTBOptOBaY peKOMEHAYETLCS MOHTYBATK 32 JOMOMOro 3’eAHyBanbHUX Tpybok. Mepen nigkntoYeHHsSM oo
nepeTBopioBaya TpyOkn HeobXigHO peTenbHO NPOAYTU CreLianbHUMK MPUCTPOSIMM, LLOG 3MEHLUNTU MOXIN-
BiCTb 3a0pyaHEHHS kamep BUMiptoBanbHOro 610Ky nepeTsoptoBaya.

YBATA
A ‘ lMpoayBaHHsA 3'egHyBanbHMX MiHi Yepea koHBepTep HE OOIMYCKAETBLCA!

12



4 MoHTax

[na 3abe3nevyeHHs TOYHOCTI BUMIPIOBAHHSA TUCKY Nif Yac MOHTaXy nepeTBoptoBava NMOBUHHI BUKOHYBATUCh
Taki yMOBM:

3'egHyBanbHi TPyOKM HEOOXiAHO NpoKNagaTn Ha HAMKOPOTLLIN BiACTaHi;

3'egHyBanbHi TPYOKM MOBMHHI MaTK OAHOCTOPOHHIN yxun (He meHwe 1:10) Big micusa Biabopy TUCKy,
CNpsiMOBaHWI Bropy A0 NepeTBopioBaYa, SKLO BUMipIoBaHe cepedoBuLle — ras, i BH13 40 nepeTso-
ptoBaya, SKWO BUMIpIOBaHe cepefoBulle — piamMHa. AKWO AOTPUMATM YMOB Haxumy HEMOXIMBO, TO
O51s1 BUMIpIOBaHHS TUCKY abo pi3HMLI TUCKY rady B HDKHIX TOUKax 3'eQHyBanbHOI MiHii HeoOXxigHO BCTa-
HOBIIOBATK BIACTIMHI NOCYAMHWU, @ ANS BUMIPIOBAHHA TUCKY abo pisHWUI TUCKY pigvHW B HaMBULLMX
TOYKax — ra3o3bipHuKY;

nepen nepeTBopoBaYeM peKkOMeHAYETbLCA BCTAHOBMOBATY BIACTiNHI NOCYANHN B YMOBaXx JOBIUX 3'ea-
HyBanbHWX MiHil | po3TallyBaHHA NepeTBOploBaYva HXKYe TOUKM BiabOpy TUCKY;

TemnepaTtypa BMMIpOBaHOro cepefoBuLLa B poboYii MOPOXHMHI MepeTBoploBaYva He NOBUHHA nepe-
BULLYYBaTK MeXi, 3a3HayeHi B Tabnuui 2.1. [Ina 3HWKEeHHS TeMnepaTypu BUMIPOBAHOrO cepenoBuLLa
Ha BXOfi B MepeTBOploBaYy pekOMeHAYETbCS BCTAHOBUTY LUTYLIEP 3 OXOonoaxyBadem abo BapitoBaTu
OOBXWHY 3'€eQHYBarbHUX TPYOOK;

Bigbip TUCKy HEOOXigHO MPOBOAMTU B MiCUsX, A€ LUBMAKICTb PyXy CepefoBuLia HaHW»XK4Ya, a NoTik
He Mae 3aBUXpeHb, TOOTO Ha NpsMKX AinsHkax TpybonpoBoay, Ha MakcumanbHii BigcTaHi Big 3anip-
HUX MNPUCTPOIB, BiABOAIB, KOMNEHCATOPIB Ta iHWWUX rigpaBnivyHnX 3'egHaHb.

[nsi cnpoLLleHHs nepioanyYHOro TeXHIYHOro oGCnyroByBaHHsi NepeTBOpoBaYa peKoMeHAY€ETbCS BUKOPUCTOBY-
BaTW Tpu- abo N'ATUBEHTUIbHI GrOKU.

MepeTBOptOBaY MoXe OyTM BCTAaHOBIEHWI Ha Tpybi, Ha CTiHi abo Ha NaHeni 3a 4ONOMOroH KPOHLUTENHIB (OUB.
pucyHkun 4.4 — 4.7).

120
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- 141 .
PucyHok 4.4 — MonTax MNAa310-H
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PucyHok 4.5 — KpoHwTtenH ansa moHtaxy MNA310-H
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4 MoHTax
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Y

PucyHok 4.6 — YctaHoBneHHs MA310-O
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PucyHok 4.7 — KpoHwTenH ansa montaxy MA310-0

4.3 TopsanoK MOHTaxy

LLlo6 BcTaHOBUTU NepeTBOptoBaY Ha 06'ekTi HEOBXiAHO:
1. YWIiNbHUTM NPOCTIp MiXK LWTYLEPOM i FTHI3A0M 3a JOMOMOro NpokKnagku (aus. pUcyHok 4.8).

2. 3akpinuTu NnepeTBopioBaY Yy MicCLli BCTAHOBIEHHS raikOBUM KINIOYEM 3a LLIeCTUrpaHHuK LWTylepa (amse. pu-
CYHOK 4.9). 3ycunns 3ataryBaHHs He NOBMHHO nepesuLlysat 50 H m.

14



4 MoHTax

NMOMNEPEOXEHHA

® o6 YyHUKHYTM MOWKOMKEHHS MepeTBopioBaya, M4 4Yac YCTaHOBMEHHA 3abopoHAETbCA
3aCcTOCOBYBaTU CUNY A0 MOro kopnycy. 3ycunns HeobxigHO NpyknagaTti nuwie 4o WecTUurpaHHmka
WwTyuepa.

He Ginbwe 50 H -m

Mpoknapgka

PucyHok 4.8 — Micue yuwinbHeHHSA PucyHok 4.9 — KpinneHHs wTtyuepa

Micnss MoHTaxy HeoOXigHO NepeBipUTM MicUsa 3'€AHaHHSA Ha repMETUYHICTb MPU MakcMmarnbHOMYy poboyomy
TUCKY.

Ina nigkniovyeHHs nepeTteoptoBada MA310-[ 4o npouecy A0 KOMMMEKTY NocTavyaHHsA BXOAATb WwTyuepn S27.

BMMIipIOBaHOro cepeaoBuLla. binbLl BUCOKMIA TUCK NOSAETLCS B Kamepy 3 No3Hadkow «Hy, GinbLu

YBATA
A Ons mogeni MA310-[ HeobxigHO AOTPUMYBATUCL NPaBUIBLHOCTI NiOKIIOYEHHS NEpeTBOPOBaYa Ao
HU3bKUIN — B Kamepy «Ly».
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5 MNigkntoyeHHs

5 Tlipkno4YeHHNA

5.1 PekomeHpaauii oo nigkno4vYeHHNA

YBATA
A ‘ [MigknoYeHHA nepeTBOpOBaYa NOBMHHO 34IMCHIOBATUCS NPUW BIOKMIOYEHHI HANPYr XXKUBMEHHS.

Kopnyc nepetsoptoBayva NoBMHeEH ByTW 3a3eMneHnn Ansa 3axXUCTy Big eNekTpoMarHiTH1X nonis i enekTpocra-
TUYHMX pospsagis. [posig ona 3a3eMneHHs KOprycy nepeTBopioBayva MOBMHEH MaTu MonepevHun nepepis
He MeHLwe 1,5 MM2. Onip MiHil 3a3eMneHHs He NOBUHEH nepeBuLlyBaTh 4 OM.

BapiaHTu 3a3eMneHHst kopnycy nepeTsoploBaya:

e  3a3eM/IeHHs MPOBOAOM 3 HAKOHEYHWKOM, MPUTUCHYTUM A0 KOPMyCy 3a AOMNOMOro rBMHTa, po3TaLlo-
BAHOro Ha 30BHILLUHIA NOBEPXHi KOpNycy;

e 3a3eMJIEHHS Yepes3 KOHTAKT 3a3eMSIEHHS BCEpPEeAMHiI pO3HiMaya, 40 SKOro nigknvarTe OANH 3 Npo-
BOAiB kabento abo okpemun NpoBia, NPOTArHYTUA Yepes KabenbHy YacTUHY po3HiMada.

Kabenb B nepetBoptoBay HEOOXiAHO MOHTYBaTU Yepes KabenbHWI BBif 3i 3HATOK 3a4HbOK KpULIKOHD. [icnsa
MOHTaXy Kabento Ta nigkntoYeHHst Moro Ao KNeMHOI KONoAKN HeobXigHO BCTAHOBUTY 3aHI0 KPULLKY Ta 3aKpy-
TUTK Ti 0O ynopy 3a LONOMOro KpinnmbHOro reuHTa.

é YBATA
lMicnsa 3akiHYEHHS1 MOHTaXy NPOBOAIB HEOOXIAHO LWINBHO 3aTArHYTW KabernbHWI BBIA.

JliHito 3B'A3KY MiX NMepeTBOplOBaYeM, AXKEPESIOM XMBMEHHS | MpUAMadeM curHany HeobXxigHO BUAINATH B ca-
MOCTIlHY Tpacy, pO3MiLLlytouu ii OKPEMO Bif CUOBMKX KabeniB, a TakoX Big kabeniB, WO CTBOPHOHOTb BUCOKOYa-
CTOTHI Ta iMNYnbCHI 3aBaaw.

[lna MOHTaXy eneKTPUYHUX KT pEKOMEHOYETLCA BUKOPUCTOBYBATM €KpaHOBaHUI kabernb 3 idonsauinHo 060-
noHkoto. [ins 3abesneveHHst ctabinbHoOro 3B'a3ky HeobxigHO 3acTocoByBaTU kaberni 3 NpoBodamMu nepepisom
He MeHwe 0,2 MM?, AOBXUHA AKUX He nepesullye 1500 M. Mepen nigknoYeHHAM 40 KNem nepeTsoploBava
kabenb HEOOXiAHO BiJOKPEMUTU, 3HABLUM 30BHILLHIO i30M1ALIK0 Ta 3a4MCTUBLUN OKPEeMi OPOTU. 3aunLLEHi KiHLi
npoeoAiB HeobXxigHO 06nyanTM abo O6TUCHYTK B i30NIbOBAHI kKabenbHi HAKOHEYHWKMN.

[na nepetsoptoBaya 3 HART-iHTepdencoMm pekomeHOy€eTbCA BUKOPUCTOBYBATU eKpaHOBaHy BUTY napy npo-
BoAiB abo cneuianbHWiA kabenb. EkpaH kabento 3a3eMnoeTbCs TifbKM HA NPUAManbHin cTopoHi (6ina onopy
HaBaHTaXEHHS).

5.2 [DKXepeno XuBJeHHSs
Ixepeno XvBNeHHs B yMOBaXxX eKCnnyaTyBaHHS NOBWHHO BignoBiAaTU HAaCTYMHUM BUMOram:
e onip izonauii He meHwe 20 MOwm;
e BUTPUMYBATK BUNPOBYBarbHY HaNpyry nig Yyac nepeBipkn enekTpuYHOI MiLHOoCTI isonsauii 1,5 kB;

e nynbcaLis BUXigHOT HaNpyrn Ha YacToTi rapMOHIYHUX CKNagoBuX, Wo He nepesutye 500 My, He no-
BMHHa nepeBulyBaTtu 0,5 % HOMIHANBHOro 3HA4YeHHS BMXIQHOT HAMpPYyruy;

e [Ons nepeTsoptoBaya 3 UMdpoBuM BUXigHMM curHanom ctaHgapTty HART nynbcadii BuxigHoi Hanpyrm
B cMy3i yacTtoT Big 500 Ny ao 10 kI'y He NoBWHHI NepeBuyBaTh 2,2 MB.

HeobxigHa MiHiManbHa Hanpyra xuBreHHsa nepeTeoptoBada 3 HART-iHTepdencom Bu3HavaeTbCcsa 3a oopmy-
noto:

Usus = 16,5 + (R, + I 1gy)
pe U, — MiHiManbHa Hanpyra XxueneHHs nepeTsopiosaya, B;
R,, — onip HaBaHTaxeHHs, OM;

Inax = 0,021 A.
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5 MigkntoyeHHs

5.3 Cxemwu nigKnoyYeHHA

MepeTBoptoBay Tucky M4310 Mae rBUHTOBY KNeMHy KOPOOKY. 30BHILLHIA BUrNSA, KNEMHOI KONOAKM Ta MapKy-
BaHHS Krem HaBeAeHO Ha pucyHKy 5.1 (koHTakTu A Ta B He BUKopuCTOBYIOTLCH).

S
\ & A
+ - A B

PucyHok 5.1 — KnemHa KosioAKa nepeTBoploBaya

CxeMmy nigknioveHHs nepeTsoptoBaya 3 BuxigHnum curHanom 4-20 mA + HART HaBegeHO Ha pucyHky 5.2.

10
HART-mopeM | .
—1__7_///
na3o
+) |1 —J* e

HKuenexHa (+) 16,5...55 B

MuBneHHsa (-} | 2 Z

3aseMrneHHs

PucyHok 5.2 — lNigknioyeHHA nepeTBOploBaya 3 BUXigHUM curHanom 4-20 mA + HART
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6 MNobygoea i npuHUMN poboTK

6 MoGypoBa i npuHUUN pob6oTKn

6.1 TMNobynoBa

< || MPUMITKA
1 MignpMemcTBo-BUPOBHUK 3anuwae 3a cobow npaBoO BHOCUTM 3MIHM B KOHCTPYKLiO Ta
CXEeMOTEXHiKy nepeTBopioBaYa, Aki He NoripLytoTb NOro XapakTepuUCTUK.

DyHKLiOHaNbHO NepeTBoOploBaY CKINA4aAETbLCA 3 BUMIPHOBaNbHOro Ta 064mcnoBanbHOro 6mokis.

BumiptoBanbHuin 6ok po3TalloBaHWiA y BXidHI YacTUHI NepeTBoOpoBaya i Npu3HayYeHnin ans nepeTBOpeHHs
BMMIPSIHOTO TUCKY B ENEKTPUYHUIA CUTHar 3a 4OMNOMOro BOYy40OBaHOIo pe3ncTUBHOrO abo EMHICHOIO ceHcopa.
BumiptoBanbHuiA 610K MICTUTL TakoXX TepMogaTUYuK A4S BUSHAYEHHS TEMMepaTypu ceHcopa.

CvrHanu Big BMMiptoBanbHOro 610Ky HagxodsTe 40 0GYMCioBanbHOro GIIokKy.

ObuncnioBanbHMIM GIOK Mae y CBOEMY cknagi aHanoro-uudpposuii nepetsoptoBad (ALM), mikpokoHTponep
(MK), cTtabinizatop Hanpyru xuerneHHs (DC/DC) i popmyBay BuxigHoro curHany (LAl 3 curHanom BUxigHoro
cTpymy Ta (a6o) HART-mogem).

EnekTpuyHun curHan, oTpumaHuii Big BUMIpoBanbHOro 010Ky, nepeTBoOpoeTbest 3a gonomoroto ALLM B und-
pPOBUIA, KNI 0OPOONSAETHCS MIKPOKOHTPOMNEPOM | HAAXOAUTb Ha BMXiO NEPeTBOPIOBaYa i Ha iHaMKaL,io.

®yHKUiOHaNbHY cxemy nepeTBOPIOBaYiB HaBedeHO Ha PUCYHKY 6.1.
Fﬁ.m_mﬁmﬂ ‘O6uucnioanehmi 6nok 1
| 6nok

| ol | ? g—ocic

Y

MK

|
U i ||:F 1
| T | L, HART-vozem

PKI

—
pd
|

Y

PucyHok 6.1 — dyHKUiOHanbHa cxema nepeTBoptoBaya 3 BUXiAHUM curHanom 4—20 MA Tta uncpposum
curHanowm iHtepdency HART

KoHcTpykLilo nepeTBOptoBava HaBeAeHO Ha PUCYHKY 6.2.

PucyHok 6.2 — KoHcTpyKUisi nepeTBOoploBaya
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6 Mobynoea i npyHUMN poboTu

EnemeHTN nepetsBoptoBava:

1. O6bumncntoBanbHWUA 610K 3 BOYJOBaHO iHAMKALEL.

. Kopnyc 3 nutoro antomiHieBoro cnnasy.

. KnemHa konopgka.

. 3agHs kpuuka.

. ®poHTanbHa KpuLka.

. CTonopHui rByHT ans dikcauii kopnycy (kopnyc moxe obeptartucsa Ha 360° BiAHOCHO ceHcopa).

. 3arnywka.

. KabenbHui BBIA.

2
3
4
5
6. YLWinbHoBanbHi ryMoBi KinbLs Ang KPULLIOK.
7
8
9
1

0.T'ymoBI ywWwinbHIOBanbHi KinbLUs 4ns kabenbHOro BBOAY Ta 3armfyLuKu.

6.2 IHguKauis Ta KepyBaHHA

[MepeTBOptOBaY NOCTa4YaETLCA 3 PIAKOKPUCTANIYHUM IHOMKATOPOM Ta TPUKHOMOYHOLO KMasiaTypoto (AuB. puUcy-

HOK 6.3).

PKI B pexumi BUMiptoBaHHS TUCKY Bigobpaae:

I\ teck

NISI®)

PucyHok 6.3 — lluuboBa naHenb 064McniOBaNbLHOro 6MoKy

e  3HAYEHHS BUMIPAHOro TUCKY B LMAPOBI hopMi, B OOUHMLISX BUMIPIOBAHHS, BCTAHOBMNEHMWX NPW Hana-

LUTYBaHHi;

e oaunHuui BUMiptoBaHHs (MA, lMNa, klMa, MIMa abo %);

e  3HaYeHHs BUMIPSIHOrO TUCKY Yy BiacoTkax Big BMB;

e iHIMHY WKany 3 iHgMKauie BUMIPAHOro TUCKY BigHOCHO BMB.

KHonku Ta iHaMkaTop 403BONSATL YAaCTKOBO HanaliTyBaTh NEPETBOPIOBAY, @ TAKOX BCTAHOBUTU «HYIbY MNe-
peTBoptoBaya 6e3 BUKOPUCTaHHS 0OOATKOBMX NPUCTPOIB. [ig WwunbAnkomM 3 MapKyBaHHAM MepeTBoproBaya
posTalloBaHi KHonku S, M, Z, wo aybniooTb KnaesiaTypy NuLboBoi naHeni. Npu3HadeHHs KHOMOK AMB. y Tab-

nuui 6.1.

Ta6bnuusa 6.1 — NMpuaHa4yeHHA KHONOK

KHonka

Mpu3HayeHHA

Ha NMUbLOBINA NaHeni

nig WwunbguKkom

3MeHLeHHS / 36inbLlIeHHs 3HadYeHb pegaroBaHoi umdpu

O S

@ M Bxig B MeHIO pefaryBaHHsi napamMeTpiB NPUCTpOto, BUGIp
napameTpa Ta 3anuc BigpeJaroBaHOro 3Ha4YeHHs

o 7 3MiHa 3Ha4YeHHs1 pegaroBaHoro napameTpa Ta BMOip noro-

YKEeHHS pefaroBaHoi undpu
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7 HanawTyBaHHs

7 HanawTyBaHHSA

[MepeTBOptOBaY HaNawTOBYKOTb 3a 4OMOMOIOK KHOMOK, pO3TaLLOBaHUX Ha nepefHii naHeni obymcntoBanb-
HOro 650Ky Ta Mig BEPXHIM LUNMbANKOM.

MepeTBOptOBaY MOXE CKOpUryBaTu «Hyrby. Kopekuis «Hynsy» — ue onepauisi, sika [03BOSSiE KOMMEHCYBaTK
BMIMB MOHTaXXHOIO MOJTOXEHHA Ha 06'ekTi ab0 BMKNHOUUTM BNAMB pOBOYOro HagMMLLKOBOIO TUCKY (CTaTUYHOrO)
Ha BUXiOHWI cUrHan nig vyac ekcnnyaTyBaHHs nepeTBoptoBayva. Onepadis KOpUryBaHHSA «Hyrsi» BUKOHYETbCA
Mpv HyNbOBOMY TUCKY Ha BXOAi MepeTBOpoBaYa, L0 JOPIBHIOE HYMHO (200 HMXKHBOMY MEXOBOMY 3HAYEHHIO).

YBATA
A He pekomMeHOYyeTbCS BWKOHYBATUM KOPEKLiO «HYNs», SKWO 3HAYeHHSI BXiAHOTO  TUCKY
nepesuwytoTb 5 — 7 % Big BMB nepeTtBoptoBaya.

MepeTBoptoBay 3abesneyvye perynioBaHHA 4eMndyyBaHHS BUXIQHOrO CUrHany, ik € NporpaMHMM HU3bKoYa-
CTOTHUM QPINbTPOM. BMKkopucTaHHA inbTpa JO3BOMSE 3rnamKyBaTn KONIMBAHHA BUMIpOBAHOro napameTpa 3i
30iNbLUEHHAM Yacy Ha BCTAHOBIEHHSA BMXiQHOrO curHany. Yac gemndipyBaHHs BUOGMpAETbCS Nig Yac Hanaw-
TyBaHHS NepeTBoploBaYa.

7.1 KopuryBaHHA «Hynsi»

[nsi kopuryBaHHA «Hynsi» nepeTBopoBada HeobXigHO 3aTUCHYTU KHOMKM O i O Ha 5 cekyHa. Ha gucnnei
Bi,u,ogsasmbcq napameTp PV=0. 3Ha4yeHHs «Hynsa» nepeTBOptoBaya CKOPUroBaHo, BiAnyCTiTb 0HOYACHO KHO-

MKAN |
MoyaTkoBMiA expaH [iaTBepmKeHHs EkpaH pesynstaty
4445 |- ©@+®> | 4445 > 0.000
= kPa = PV=0 kPa

7.2 CKupaHHA Ha 3aBOACLKI HanawTyBaHHA

BapiaHT 1
YTpyMynTe KHOMKY O noHag 5 cekyHa. Ha gucnnei Bigobpasntsca napametp RESTORE.

BignycTiTb KHOMKY O Ta 3aTUCHITb KHOMKY O Ha 2 cekyHaw.

Ha ancnnei Binobpasntbca napametp OK. CkuaaHHA A0 3aBOACHKMX HanalTyBaHb BUKOHAHO.

[ToyaTkoBwiA expaH [TiaTBepaKEHHS [ligTBEpMXEHHS Expan pesynbtary
6.467 - ©> 6467 O ------| > 6467
E kPa E RESTORE OK kPa
BapiaHT 2

BUMKHIiTb XWBMEHHS nepeTBoptoBada. HaTUCHITb KHOMKY O,yBiMKHin KUBIIEHHS NepeTBoploBaYya i yTpu-
MYWTE KHOMKY O ©6nun3bko 5 cekyHa.

Ha ancnnei Bino6pasntbeca napametp LOADING. CkngaHHa 00 3aBOACHKMX HanawTyBaHb BUKOHAHO.

MouaTkoBmii ekpaH MNigreepmkeHHs ExpaH pesynbtaty
6467 > ®>| - > 6467
= kPa BUMKHITL YBIMKHITb LOADING kPa
HUBNEHHS KUBMNEHHA
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7 HanawTyBaHHs

7.3 BipobpaxeHHs1 TeMnepaTypu ceHcopa AaTyuka

Ha gucnnei nepeTBoptoBaya MOXNMBO BigobOpaxaTth NoToYHY TemnepaTypy CeHcopa nepeTBoploBaYa.

[ns uboro Heob6XiAHO 3a JOMOMOroK KHOMKMK @ Bnbpatn meHo SV. lNoTim 3a 4ONOMOror KHOMOK O i O
BMOpaTN NOTPiIGHY BENNYMHY BiAOGpaXeHHs TemnepaTypu.

lMovatkoBui ekpaH

SV OFF

Bubip napameTpis

SET

SV OFF

BinobpaseHHs BubpaHoro
napamerpa

SET
89 o

F

3HadeHHsa TemnepaTypu BigobpaxkaTtuMeTbCs B NIBOMY HMKHBOMY KyTi QUCTNEIO 3 iHTepBanom 4 cekyHaum.

MouatkoBMit ekpaH

0.004
kPa

_________ > SR
IHTepBan 4 ¢

_________ <

MouaTkoBuid ekpaH

0.004
89 °F

7.4 PeparoBaHi napameTpu nepeTBoproBava

CTpyKTypa MeHIo

[MovaTkoBuiA ekpaH

0.000

lMoTouHi napameTpu

Bubip pexumy BigobpaxeHHs

Bwbip napameTpis

ExpaH pesyneTaty

Pexum BigoGpaxeHHs

21

T A >  QFT |l ®> % | Bincorok
@ SET SET [PV | Tuck
DISP mA DISP mA DISP % ImA _CprM
él‘limsepnmeuw i nepexif [0 HACTYMHOrO MEHH
. . OpuHUL TUCKY
Bubip oauHuLb Bigo6paxeHH: TUCKY Pa | [mHg
[MoTouHi napameTpy Bubip napaveTpis ExpaH peaynstary (MPa | |TORR
bar mbar
S SR e CET b (D)o lpsi__ | |g/cm2
> SET &>  SET s | |ig/cm?
U mA u kPa V] MPa |mmH20 Pa
mH20 ATM
: [ inH20 osi
MigTBEpmKEHHR | Nepexia A0 HACTYMHOTD MEHID ftHA mm
------------------------------------------------------------------------------------------------------------------ inHg m




7 HanawTyBaHHSA

Bubip HMXHLOI MexXi BUMipIoBaHHA

[MoTo4Hi napameTpu

0.0000

LRV PV

NMigreepmyKenHs | BMOIp HACTYNHOT noaui BinoBpaKeHHs
i ()

Bubip I'Ia.paMETpiE Expan pésyanaTy
0.0000~&>{ 0.0001
LRV PV LRV PV

Bunbip BepXxHbOI MeXi BUMipOBaHHA

[MoTouHi napameTpu

0.0000

URV PV

NigTeepmKeHHs | Bubip HacTynHol noauLyii BinoGpakeHHs

EkpaH pesynbraty

,,,,,,,,, &> 0.0001

vV PV

Bubip nabamerpis

0.0000

URV PV

Bubip yacy pemndcpipysaHHa

[MoTouH napameTpu

0.0100

DAMP S

[MigTBepmpKkeHHa | BUGIp HacTyNHOI No3uLi BinoBpakeHHs

EkpaH pésynbraTy

0.0099

DAMP S

Bwbip nabameTpia

0.0100

DAMP )

Bubip Tuny BuxigHoro curHany

NinTeepmxeHHs i BUBIp HacTyNHOI No3wLi BinoBbpakeHHs

MotouHi napameTpn Bubip ﬂabaMeTpiB ExpaH pégynbraw
- - - b ®o>{ SET  |-@->{ SET
mA  LINER mA  LINER mA v

22

HuxHs mexa
BUMIpPHOBaHHA

-19999-89999

Bepxus mexa
BMMipIOBaHHA

-19989-99999

Yac aemnpipyBaHHa

0-100 CEKYHA

Twun BuxigHoro
curHany

v~ |KBagpatHuit kopiHb

TiHiAHAR




7 HanawTyBaHHs

BuGip mexi curnany asapii

[MoTo4Hi napameTpu

MigTeepmpKeHHs | BUBIP HACTYNHOI No3uLi BinoBpameHHA

Bwbip napametpis EkpaH pesynbTary

SET |--@->| SET

HanawTyBaHHA 3MilLEHHA WKanu

MotouHi napameTpy

0.0100

PV OFFSET

MinTeepmxeHHs i BUBIp HacTynHOI No3wuji BinobpaneHHs

Bubip nabaMGTpiB EkpaH péayanaTy
0.0100~&~>| 0.0101
PV OFFSET PV OFFSET

..................................................................................................................

3MiHeHHs agpecy ONUTYBaHHA

[MoTouHi napameTpu

0.0000

POLL ADR

NMigTeepmKerHs | BBID HacTyNHOT nosuLil BinoBpakeHHs

ExpaH pesynetaty

0.0001

POLL ADR

Bubip nabaM&TpiB

0.0000

POLL ADR

Bnbip BinobpaxeHHsa Temnepatypu

CeHcopa

[MoTouH napameTpu

SV OFF

MigTBepmKeHHa | BUBIp HacTynHoT No3uuii BinobpameHHs

ExpaH pesyneTtaty

SET

C

Bubip nabameTpiB

SET

sV OFF

23

Tun BuxigHoro
cUrHany
|No | -
| H 208 mA
L [38mA

DoctynHi agpecu 0-15
0 - WWpoKomOBHa agpeca

Pexum Bino6paxeHHs
Temneparypu ceHcopa

OFF | He Binobpaxaetbea

°C |[papycw Lenkcito

°F |PapeHrenT

K | KenbBiH




7 HanawTyBaHHs

Blﬂﬁlp PO3pAAHOCTI [MigrBepmpKkenHa | BUGIp HaCTyNHOT Noaunui BinoBbpakeHHs

PoapsagHicTb

MoTouHi napameTpy Bubip napameTpis ExpaH peaynbtary
NON He igobpaxaeTtsca

P ®> SET | @> SET 12 1 3HaK nicns Komy

3 3Hakw nicna komu

DOT IN 1 DOT IN 1 DOT NON : 2 3HaKy nicns KoMK

Bubip cikcoBaHoro sHauyeHHs ) N R
CprMOBO'I' netni NMigTeepmKerHs | BBID HacTynHOT no3uyil BinoGpakeHHs InaueHHs cTPyMOBo'I'
PR D I @ netni
: — - : NO He 3apaHo
MoTouHi napameTpu Bubip napamerpie EkpaH peaynbTaty 3.8000 3,8 MA
4.0000 | 4 MA
A R ®> SET """"" @> 38000 8.0000 | 8 MA
FIX\C NO FIX\C NO FIX\C mA 12.000 |12 MA
: : : 16.000 | 16 MA
: 20.000 | 20 MA
5. 20.800 | 20,8 mA

J10 MIEPLLIOTO NYHKTY MEHID - ----------
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8 TexHiyHe obcnyroByBaHHS

8 TexHiyHe o6cnyroByBaHHA

8.1 [llepeBipKa TeXHiYHOro ctaHy

[MepeBipka TEXHIYHOrO CTaHy NepeTBOPOBaYiB NPOBOAMTBLCS MICNA iX OTPUMAaHHSA (BXiGHUIM KOHTPOIb), Nepes
BCTaAHOBMEHHAM Ha MicCLie eKCcnilyaTyBaHH4, a TakoX Nif Yac ekcnnyaTyBaHHs (6e3nocepenHbo Ha MicL,i BCTa-
HOBJIEHHS NepeTBopioBaYva Ta B nabopaTopHMX yMOBax).

IMig yac nepesipkM NepeTBOPIOBaYiB Ha MiCLIi eKkcnnyaTyBaHHs HeObXigHoO:

e epeBipUTK Ta 3a HEOOXIQHOCTI BigKOpUryBaTn BUXIOHWIA CUrHar, WO BiAMNOBIgaE HWKHbOMY (abo Ga-
30BOMY) 3HAYEHHIO BUMIPHOBAHHS;

® epeBipuUTM repMeTUYHICTb Ta NpaLesaaTHICTb.

8.2 Tlopsaaok TexHiYHOro o6¢cnyroByBaHHA

[o obcnyrosyBaHHS NepeTBOPHOBaYiB [OMNYCKATLCA 0COOM, SIKi BUBUMMN L0 HAaCTaHOBY Ta NPOWLLINX Bigno-
BIOHWI iIHCTPYKTaxX.

IMig yac ekcnnyaTyBaHHSA NepeTBOpOBaYyiB HEOOXIOHO KepyBaTUCS L€ HACTaHOBO, IHCTPYKUISMUY Ta iHLLIMMM
HOPMATUBHO-TEXHIYHUMWN JOKYMEHTaMMU, LLO Ail0Tb Y Ui ranysi npoOMMUCIIOBOCTI.

TexHiyHe obcnyroByBaHHsi NepeTBOPIOBAYIB Nonsirae B NepeBipLi TEXHIYHOrO CTaHy nepeTBoOploBava i, 3a He-
ob6xigHOCTI, Y BigBeAeHHi KoHaeHcaTy abo B1aaneHHi Noeitpsa 3 pobounx kamep nepeTeoptoBava.

HeobxigHo cTeXuTu 3a TUM, WoOb TpyOKM 3'egHYyBanbHUX MiHIA | BEHTUNI HE 3acMivyBanuck i 6ynu repmeTnyHi.
Y Tpybkax i BEHTUNSIX HE NOBMHHO OyTM NPOBOK rasy (Mpu BUMIpIOBaHHI Pi3HWL TUCKY pigknx cepenosuL) abo
pioVHM (NpY BUMIPIOBaHHI Pi3HUL TUCKY rasdy). [ns uboro pekoMeHAyeTbCa NepiogMyHo npoayBaTu Tpyoku
nicns Big'egHaHHs X Big nepeTBoptoBaya. [epiognyHIiCTb YCTaHOBMIOETLCS CMOXMBAYEM 3areXxHO Bif YMOB
eKcnIyaTyBaHHS. AKLLO repMeTUYHICTb BUMIpIOBaIbHOro 610Ky nopylieHa, HeobxigHo Bei pisbboBi 3'€AHaHHSA
NigTArHyTU.

ig yac ekcnnyaTyBaHHA nepeTBOPIOBaYi NOBMHHI NiggaBaTUCS NepiogMYHOMY 30BHILLHBOMY Orngaay.
Mig yac BidyanbHoOro ornsigy HeobxigHO NepeBipUTy:

e  LinicHICTb KOopnycy, BiACYTHICTb KOPO3ii Ta NOLWKOAXEHb HA HbOMY;

e  HasABHICTb BCiX KpinneHsb;

e CTaH 3a3emrneHHs; 6onTu 3a3emMneHHs NOBWUHHI ByTW 3aTArHyTi, BiNbHI BiA ipXi, 3@ HEOOXiAHOCTI BOHM
MOBUHHI ByTW OYMLLEHI.

KateropnuHo SABOPOHAETLCA ekcnnyaTyBaHHA NepeTBOPIOBaYiB 3 MOLUKOAKEHHAMU Ta iHLWMMK Hecnpa-
BHOCTSAMM.

MepioanyHicTb NpodinakTUYHUX OrNsaiB NepeTBoploBaYiB BCTAHOBITIOETLCS 3arexHO Bid YMOB BUPOBHMLTBA,
arne He piglwe ogHoro pasy Ha pik.

8.3 MoxnuBi HecnpaBHOCTI Ta WNAXMU X YCYHEHHS

Tabnuusa 8.1 — Nepenik MOXNUBUX HECNPABHOCTEN Ta LUIAXM iX YCYHEHHS

HecnpaBHicTb YcyHeHHs1 HecnpaBHOCTEN

MepeBipUTN HaNpyry Ha Knemax XMBMEHHSA Ta nogaTth Hanpyry,
SAKLLO Le HeobXiaHo.

MepeBipnTH Ta, 3a HEOBXIAHOCTI, CKOPUIryBaTK NOMSPHICTb NiAKIHO-
YEHHs JKepena XUBMEHHS.

MepeBipnTH Ta, 3a HEOOXIQHOCTI, CKOPUryBaTK 3HAYEHHS ONOpy Ha-
BaHTaXeHHs kona (Mae 0yTn He meHwwe 250 Owm).

MepeBipTe Ta, 3a HeObXiAHOCTI, 3abe3neunTn cTabinbHICTL HaNpyrm
XVBIEHHS nepeTBoploBaYa.

lMepeTBOpIOBaY 3HAXOAUTLCS B pexnMi « ABapii», BIOKMIOUYNTU XUB-
NeHHsA nepeTBopoBaya i NMOBTOPHO YBIMKHYTU XUBMEHHS Yepes 5—
10 cekyHA

BigcyTHin BuxigHui curHan

Hemoxnneo BCTaHOBUTY 3B'A30K 3
nepetBoptoBadem 4epe3 HART-
NPOTOKOS

BuxigHun ctpym binbLe 22 mA abo
MeHwe 3,8 MA

25



8 TexHiuHe o0bcnyroByBaHHS

HecnpaBHicTb

YcyHeHHs1 HecnpaBHOCTEN

lMepeTBOptOBAY HE pearye Ha 3MiHu
NnogaHoro TUCKY

lMepeBipuTU cTaH Nig’egHyBanbHOI apMaTtypu (BKMOYao4um HasB-
HIiCTb 3acMiYeHb Nig’egHyBanbHMX TPyOOK) NepeTBopoBaya Ta 3a
HeoOXigHOCTI MPUBECTM X Y BiOMNOBIAHICTb 3i CXEMOK Mogavi TUCKY
Ha nepeTBOpOBaY (NiaKMYeHHS BignoBiaHMx kamep M0310-1).

MepeBipnTH, WO 3HAYEHHHA TUCKY BignoBigae BUMipSHOMY Aiana-
30HY MepeTBOpIoBaYa, 3a HeobxigHOCTI — NepeHanawTyBaTu nepe-
TBOPIOBAY Ha HeOoOXiaHWI fgiana3oH abo 3amMiHMTU MOro Ha NepeTBo-
ptoBay 3 HEOOXiAHUMK MEXaMu BUMipPHOBaHHS.

BuxigHuin curdan HectabinbHUNA,
noxmbka gaTymka nepeBuLLye gony-
171\

[MepeBipnTU repMeTUYHICTb Nig’€aHYBanbHOT apMaTypu i BUMIiptoBa-
nbHOro 610Ky NepeTBOpOBaYa, 3a HeOOXiOHOCTI YCYyHYTU Herepme-
TUYHICTb.

AKLWO € KonMBaHHA TUCKY BUMIPHOBAHOIo cepefoBULLa — YBIMKHYTH
€neKkTPoHHMI gemndep. AKLWO BiACYTHI KONMBAHHSA TUCKY BUMIPHO-
BaHOro cepeaoBuLLia — NepeTBopoBaY HEOOXiAHO 3aMiHUTK Ha
CcrnpaBHUN.

HatunckaHHSA KHOMKK @ TMMYacoBO Buaanse iHgopmauito npo Tpusory Ha PK-gucnnei 3 MeTor YCyHEHHs!

HecnpaBHOCTEN.

YBATA
A 3abopoHsaeTbCa po3bupaTt NnepeTBopioBay, CaMOCTIMHO BMKOHYBaTK Oyab-AKi AoOMNpaLoBaHHS,

& HEBE3MNEKA

3aMiHIOBATU €MEKTPOHHI KOMMOHEHTW.

EkcnnyaTyBaHHS1 NepeTBOPOBaYiB y pasi BUSIBNEHHSA rPaHMYHMX CTaHIB Ta/abo KpUTUYHKX Bi4MOB
NMOBWUHHO BYTWN HEramHO NPUNUHEHO.
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9 MapkyBaHHs

9 MapkKyBaHHS

Ha kopnyc npucTpoto HaHEeCeHi:

TOBapHWUI 3HaK NignpuemcTea-BMpobHuKa;

Nno3HayeHHs nepeTBoploBaya, MoandikaLis i BAKOHaHHS
TWN BUXiZHOIO CUrHany;

Hanpyra X1BreHHs;

CTyniHb 3axucTy 3rigHo OCTY EN 60529;
KpaiHa-BUPOOHMUK;

3aBOACLKUA HOMEP NMPUCTPOLO i PiK BUMYCKY.

Ha kopnyci nepeTsoptoBaya nopy4 3 0TBOPOM A KpiMSieHHs 3a3eMI0BanbHOro NPOBOAA € 3HaK 3a3eMITEHHS.

Ha cnoxwue4y Tapy HaHeceHi:

TOBapHWU 3HaK NignpuemcTBa-BMpobHuMKa;

3aBOACHKMIA HOMEp (LUTpUX-Koa);

KpaiHa-BUPOOHMK;

noLuToBa agpeca nignpuemMcTea-BMpooHUKa;

HaiMeHyBaHHS i (a60) yMOBHe No3Ha4YeHHS BUKOHAHHS NepeTBOpoBaYa;

Aata nakyBaHHA.

10 NMNakyBaHHA

MakyBaHHS npucTpoto npoBoanTbes 3a ACTY 8281 B iHOUBIQYyanbHY CMOXMBYY Tapy, WO BUrOTOBIEHA 3 rod-
poBaHoOro KapToHy. Nepen yknagaHHAaM B iHOUBIAyanbHY CMOXUBYY Tapy KOXEH MPUCTPInA Chig cnakysBaTu B
nakerT i3 NnonieTurneHoBoI MNiBKK.

OnakoBaHHA MPUCTPOK MAae€ BI4MOBI4ATU AOKYMEHTaUil nignpnemMcTBa-BMpobHuka i 3abesnevyBaTtu 36epe-
XXEHHS NPUCTPOIO Mig yac 36epiraHHs | TpaHCMOPTYBaHHS.

[lonyckaeTbCa BUKOPUCTAHHS IHLLOMO BUAY NaKyBaHHA 3@ NOMOKEHHAM i3 3aMOBHUKOM.
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11 TpaHcnopTyBaHHs i 30epiraHHs

11 TpaHcnopTyBaHHA i 36epiraHHs

[MepeTBOptOBaY NOBUHEH TPAHCMOPTYBATUCS Y 3aKPUTOMY TpaHCNopTi 6yab-aKkoro Tuny. Y TPpaHCMOPTHUX 3a-
cobax Tapa noBMHHA KPINUTUCS 3rigHO 3 MpaBuamu, WO AiloTb Ha BiANOBIAHMX BUAAX TPAHCMOPTY.

TpaHcnopTyBaHHS NPUCTPOIO NOBMHHO 3AINCHIOBATUCS NPW TeMnepaTypi HAaBKOMNULIHBLOTO NOBITPS Big MiHYyC 50
o nntoc 55 °C 3 goTpMMaHHsaM 3axogis Big yaapis i Bibpauin.

MepeTBoptoBay Tpeba NepeBoO3nNTM B TPAHCMOPTHIM Tapi NOWTY4YHO abo B KOHTENHEpPaX.

MepeTBOptOBaYi NOBMHHI 30epiraticst B Tapi BUPOOHUKA Mpu TeMnepaTypi HAaBKOMMLIHLOrO MOBITPS Big 5 A0
40 °C B onantoBasnbHUX cXoBuLax. Y NOBITPi He MOBUHHI BYTU NPUCYTHIMM arpecuBHi SOMILLKM.

MepeTBOptoBavi cnig 36epirati Ha cTenaxax.

12 KoMnnekTHicTb

HanmeHyBaHHA KinbkicTb

MpucTpin 1 wr.
MacnopT i rapaHTinHWIK TanoH 1 eks.
HacTtaHoBa wwofo ekcnnyaTyBaHHS 1 exs.
KomnnekT KpinneHHs Ha KPOHLUTENHI 1 wr.
KabenbHwuii BBIig i 3arnyLuka 1 wr.
Flep_exip.HmVl ¢naHeupb — Hapisb M20x1,5 i3 } oW,
HanipHoto Tpybkoto 14*2*30,8 Ta HAKMAHOK rankor

(ons nepetsoptoBava MA310-0).

N NPUMITKA
1 BupobHuk 3anuviae 3a coboro NpaBo BHECEHHS AOMOBHEHb 4O KOMMMEKTHOCTI NepeTBoptoBaYa.
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61153, m. XapkiB, Byn. [Bapainuis LLnpoHiHuiB, 3A

Ten.: (057) 720-91-19, 0-800-21-01-96 (6aratokaHanbHWUi1)
TeXHiYHa niaTpuMKka: support@aqteck.com.ua

Big4in npogaxy: sales@agqteck.com.ua

agteck.com.ua

peecTp.: 2-UK-1171-1.1
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