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BHUMAHMUE!

He momyckaercsi ycTaHABJIMBATH JIEKTPOHHBIN 010Kk mpudopa B 3ara3o-
BAHHOM NOMeEIleHUN, HJIH B MECTAaX, I'/le BJIa’KHOCTh BO3/1yXa NpeBbIIIAET Npejie-
JIbl, yKa3aHHble B PykoBo/ACTBE N0 IKCILIyaTaAIlUU.

Jlomyckaercsl yBeJIMYUTH PACCTOSTHUE MEKAY JIEKTPOHHBLIM 0JIOKOM NpH-
Oopa u gaTunkoM 10 150 MeTpOB MyTéM HApPAIUMBAHUS COEIMHUTEIHLHOr0 Kade-
JIfl, KAaK YKa3aHO B JaHHOM PykoBoACTBe 10 IKcIuIyaTtauuu m.um 4.2.5.

1 OBIIME CBEJAEHMS OB U3AEJINNA

1.1 KongykTomeTpruyeckuii KOHIIEHTpaToMep (foiiee mpubop) mnpeobdpasyer Te-
Kylllee 3HAYEHUE YIEIbHON AleKTpuYecKo nmpoBoaumoct (manee YOII) u temme-
paTypbl aHATTU3UPYEMOU KUIKOCTH B BBIXOJIHON CHTHAJ MOCTOSHHOTO TOKA MPOTIOP-
[MMOHATBHBIA KOHIICHTPAIIMU PACTBOPEHHOTO KOMITOHEHTA.

1.2 ObGnacTe NpUMEHEHHsS] KOHIYKTOMETPUYECKUX MPUOOPOB — KOHTPOJIb KOH-
LEHTpalMi OMHAPHBIX PACTBOPOB B SHEPIETHKE, a TAKKE HA MPEINPUATUAX XUMUYE-
CKOH, HEPTEXUMUYECKON 1 METAJLTYPrU4€CKON MPOMBIIITIEHHOCTH.

1.3 B npubope peanuzoBaH OECKOHTAKTHBIN MeTo1 u3MepeHuit Y III xuakoctu
Ha OCHOBE TPaHC(HOPMATOPHOrO MEPBUYHOIO U3MEPUTEIIBHOTO IIpeoOpa3zoBaTes, 1Jis
WU3MEPEHHUsI TEMIIEPATYPBI XKUAKOCTH UCIIOIb3YETCS TEPMOPE3UCTUBHBIN 2JIEMEHT.

1.4 Mopaenu npuOOpOB 1 UX YCIIOBHOE 0003HAUCHHE TIPUBE/ICHHBI B Ta0uIe 1.

Tabnuna 1 —-Mopenu mpubOPOB M MX YCIOBHOE 0003HAYCHUE

Jlnama3oHn PatGounii HcnoiHenune HcnojiHeHHe coeIuHEHU
Mopaeab mnpu- .
Gopa M3Mepemm auamnmasoH TeM- neanlmoro neanqﬂoro Hp€06-
Y3II, Cm/m | meparyp, °C npeodpa3osareiisi | pasoBarteJs
®dnanuenoe (B
Tpanchopma-
KC-1M-3K | 0.1+150 0+100 P (? p KOMILJIEKTE C IPOTOY-
TOPHBIN
HBIM OOYKOM)
Tpancdhopma- dnaHneBoe, HA NITaH-
KC-1M-3KII | 0.1+150 | 0+100 pascgop HEBO
TOPHBIN re JUIMHOM J10 2.5M

1.5 IIpubop umeer:

- yHU(UIMPOBAHHBIN TATbBAHUYECKU Pa3BsI3aHHBIN HEMPEPHIBHBINA BBIXO/I-
HOI CHUTHaJI MOCTOSIHHOT'O TOKA, 3HAYEHHE KOTOPOI'0 YCTAHABIMBAETCS IPO-
NOPLIMOHATIBHBIM TEKYIIEH KOHLIEHTPALlMU PacTBOpPa;

- uHrepdeiic uudpoBoi nepenayn JaHHbIX RS232;

- uHrepdeiic undpoBoi nepenayn faHHbIX RS485;

- uU@POBOM MHAMKATOP, WUCIONB3YIOLUIUMNCS UIsI POCMOTPA U3MEPSIEMBIX U
npeoOpa3yeMbIX MapaMeTpoB, a Takke JUIsi TPOCMOTpa KO3 (UIIMEHTOB




HOPMUPOBaHUS Pacu€THOW MOJENIH, OTOoOpakaemasi MHPOpMAIUs 3aBUCUT
OT BBIOPAaHHOT'O COCTOSTHUS IPpUOOpa;

- KJIaBMATYpy, NpEeAHA3HAYEHHYIO JJI1 YIPABJICHHUS COCTOSTHUEM IpUOOpa U
BBOJIa KOA((DHUIIEHTOB.

1.6 Tlpumep obGo3Hauenus uznenus npu 3akaze “‘Konnenrparomep KC-1-3k
nuarnas3oH npeoodpazoBanus 0-10 % H,SO., TemnepaTypsl aHaTU3UPYEMOro pacTBOpa

oT 20 mo 50 °C, BpIXOAHOM cHUrHajg noctosHHoro toka 0-5 mA TVY 4215-002-
43695219-2000".

2 TEXHUYECKHUE XAPAKTEPUCTUKHA

2.1 KoHieHTpaToMepsl MUMEIOT THUIIOBBIC JUAIa30HbI IPEOOpa30BaHUsl, PUBE-
JIEHHBIE B Ta0IHIE 2.

Ta6nmia 2 — TunoBble quara3oHbl MpeoOpa3oBaHU

Monaens koHeH- | M3mepsemas Jlnama3oH KoHIleH- | JlmanasoH pabounx
TparomMepa cpena Tpauumn temmneparyp, °C
NaOH 0+10 % 20+40
NaOH 10+15 % 20+50
H,SO,4 0+10 % 20+50
KC-IM-3K(ID) H,SO. 92+96 % 4070
H,SO,4 95+99 % 40+70
NaCl 0+10 % 15+45
NaCl 5+15 % 15+45

Ilo mpebosanuto 3axazuuxa Ouanazon npeodpasoeanus, memnepamypa u
AHATUSUPYEMBLIL PACHEOP MOZYHL ObIMb YCMAHOBIEHbl OMIAUYHBIMU OHl 00HO20 U3
npUBEOEeHHBIX

ITo TpeboBanuio 3aka3zunka auanazoH MpeoOpa3oBaHus, TeMIEpaTypa U aHaIH-
3UPYEMBIA PacCTBOP MOTYT OBITh YCTAHOBJICHBI OTIIMYHBIMU OT OJTHOTO W3 MPHUBEICH-
HbIX. [Ipr 3TOM HEOOX0AMMO, YTOOBI THAMA30H U3MEHCHHS YICITbHOU AJIEKTPHICCKOM
MPOBOJIMMOCTH HAXOJWJICS B TpeleiaXx yKa3aHHbIX B Ta0muie 1, a 3aBHCHUMOCTH
YIAETBbHOW 3IEKTPUYECKON MPOBOJAMMOCTH PACTBOPA OT KOHUEHTPALMU aHAJIU3UPYe-
MOI'0 KOMIIOHEHTa HE CoJiepKaia SKCTPEMYyMOB BO BCEM MHTEpBaJie pabOYux TemIe-

paryp.
Ipumep — 1

Ha pucynke 1 npeacrasnena 3aBucumocts Y11 BoiHOTO pacTBOpa cepHoOit Kuc-
notsl (H,SO4), coneprkaiias Tpu 3KkcTpeMalibHble TOUKH — 3, 5, 6.
Honyctumelie paboune auarma3onsl: 1-2; 1-3; 2-3; 3-4; 3-5; 4-5; 5-6.



HenonyctuMble nuana3oHbl: coepIKalllie BHYTpU TOUKH 3, 5, 6, Hanpumep 2-4
uiu 4-6.
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Pucynox 1 — I[Ipumep BoiOOpa auanazoHa npeoOpa3zoBaHus

2.2 Ilpenenbl 10MyCKaeMON OCHOBHOW MPUBEICHHOW MOTPEIIHOCTU MO KaHaITy
U3MEPEHHUsl YIENbHOW 3JeKTpudYecKoil nmpoBoguMoctd *1,5 % oT MakcMMallbHOIO
3HA4YeHHsI Mana3oHa npeoOpa3oBaHusi; a0COMIOTHASA MOTPEIIHOCTh MO0 KaHAIly U3Me-
penus temnepatypsl + 0,2 °C 1pH clieyonuX HOPMaJIbHBIX YCIOBUSX:

- TeMIIepaTypa OKpykaromiero Bo3ayxa (2015)°C;

- OTHOCHUTEJIbHAS BIAXHOCTh OKpY:Karoiiero Bo3ayxa a0 80%:;

- atrmocdepHoe aaBieHue ot 84 no 160,7 klla;

- Temnepatypa ananmsupyemoit cpeasl (0+100) °C;

+£10% .
- OTKJIOHCHHUE HAIIPSKEHUS IATaHUA OT HoMMHanbHOro 220B 5, ;

- OTKJIOHEHHME YaCTOThI IEPEMEHHOr0 TOKa 0T HoMuHaNIbHOM 50 't + 1 I'1;
- OTCYTCTBHE BUOpaIuii U yaapoB.

2.3 Tlutanue mpubopa OCYIIECTBISETCS OT CETH MEPEMEHHOTO TOKa YaCTOTOM
(50%1) I'u, nanpspkenuem 220 B unu 36 B ¢ oTkIIOHEHHEM OT HOMUHAJIBHOTO 3HAYe-
Hud Ha ruiroc 10 munyc 15 %.

2.4 Tlotpebasiemast MmoutHOCTh He Oosiee 10 BXA.

2.5 [Ipubop umeeT clieyrouue BbIXOAHbIE CUTHABIL:



- TaJbBAHWYECKHU Pa3BSI3aHHBIN HENPEPBIBHBIM BBIXOJHOW CUTHAJI MOCTOSHHO-
ro Toka 0-5 MA Ha Harpy3ke conpoTtuBiieHueM He 6omee 1 kOm; 4-20 MA, 0-
20 MA Ha Harpy3ke compoTuBieHueM He 6omee 500 Owm;

- uudposoi unrepdeiic RS 232, paboraronmii Ha pacctostHue 10 15 m. Uce-
NOJIb3YETCsl JUIsl BBIBOJA PE3YyJbTaTOB M3MEPEHUN Ha BHEIIHIOIO CUCTEMY
cOopa NaHHBIX, & TakXke A albTEePHATUBHOIO BBOJA KOA((HUIIMEHTOB B
npuoop;

- uudposoit untepdeiic RS 485, paboraromuii Ha pacctosuue 10 450 m. B He-
KOTOpbIX Moaudukamusax npuoopoB RS 485 ucnonws3yercs st BHyTpeHHEH
CBSI3U MEX1y IEPBUYHBIM MPeoOpa3oBaTeIeM U U3MEPUTEIbHBIM OJIOKOM.

HomunanpHast ctaThueckas XapakTepUCTHKa MPeoO0pa3oBaHus U3MEpPSIEeMOM Be-

JIMYMHBI B BBIXOJIHOM CUTHAJI — JIMHEHHAs U TPONOPLUOHAIbHASI KOHLICHTPALIHH.

2.6 MakcuManbHOE PAacCTOSIHUE MEXIY M3MEPUTEIbHBIM MpeoOpa3oBaTesieM U
PETUCTPUPYIOIIUM TPUOOPOM:

- JUIS TOKOBOT'O BBIXOJIA - He Ooiiee 150 m.;
- nns unrepdeiica RS 232 - He Oouiee 15 m.;
- nns unrepderica RS 485 - He Ooiiee 450 M.

2.7 Macca, He OoJiee:
MIEPBUYHOTO MpeoOpazoBaTelisi C IPOTOYHBIM OOUYKOM:
- 111 KC-1M-3K - 10 kr;
- w11 KC-1M-3KII - 5+10 kr, B 3aBUCUMOCTH OT JJIMHBI IIITAHTH;
- U3MEPUTEIILHOTO MpeoOpazoBaTesist Al BceX MoAu(pUKAIUNA — 3 K.

2.8 'abapuTHBIE pa3Mepbl, IEPBUYHOTO NMpeodpazoBaress 0€3 COeTUHUTEIHLHOTO
ka0eJs - He 0oJiee MPUBEICHHBIX B MPUIIOKEHUU.

2.9 Pabouue yciioBUs SKCILTyaTaIlUu:
- TeMIeparypa OKpyXkaromiero Bo3ayxa ot 5 1o 50 °C;
— OTHOCHTEIIbHAS BIAXKHOCTH BO3ayXa 10 95% nipu Temmepatype 35 °C;
— armocdepHoe gaBicHue oT 84 1o 106,7 klla;

+109
— HaIIpsDKEHUWE NUTaHus IepeMeHHoro Toka 220B 50//;) ;

- yacTtoTa nepemeHHoro Toka 50+1 I'i;

— BHOpaIMu B MECTE€ yCTAaHOBKHU Mpudopa ¢ yactorod 5-25 I'm u aMIiuTyaoi
cmemenus 10 0,1 mMm;

— pacCTOSIHHE TI0 JIMHUH CBSI3M MEXAY MEPBUYHBIM MpeoOpa3oBaTeieM U h3Me-
pPUTEIBLHBIM MPeoOpa3zoBaTesieM J10 5 M;

— pacCTOSIHHE IO JIMHUHU CBSI3M MEX]Y HW3MEPHUTEIbHBIM IpeoOpa3oBaTeieM U
peructpupyromum npudopom g0 150 m;

- TeMrepaTtypa ananuzupyemoit cpeast ot 0 1o 100 °C;

— TIOJIO’KEHHUE TIPBUYHOTO MPeoOpa3oBaTess — BEPTHKAIBHOE (ISl IPOTOYHOTO
BapUaHTA).



2.10 Cpennsis HapaOoTKa Ha oTKa3 He meHee 15000 .

2.11 Cpennnii cpok ciayk0s1 10 ner.

3 KOMIUVIEKTHOCTb

[lepBuuHBIA TpeoOpazoBaTeb - 1 mr.;
AJIIEKTPOHHBIN OJIOK - 1wt
nacmnopt - 1 wr.;
PYKOBOJICTBO 10 DKCIUTyaTaluu (Ha MapTHIO) - 1 mr.;
METO/IMKA TTOBEPKH (HA MapPTHUIO) - 1 .
4 ITIOATI'OTOBKA K PABOTE

4.1 B noaroroBky k pa0oTe BXOAMT NpPOBEPKA KOHILIEHTPATOMEpPA U €ro
MOHTaX.

4.1.1 Ilepen mpoBepKoil KOHIIEHTpaTOMEpa HEOOXOJMMO €ro paclakoBaTh U
BBIJIEP>KaTh IPU KOMHATHOM TeMIIepaType B TEUCHHUE 2 Y.

4.1.2 Tlposepky konnentparomepoB KC-1M-3K (IT) npoBoasT ¢ moakir0ueHu-
€M MEePBUYHOTO U3MEPUTEIHHOTO MTpeoOpa3oBaTeis U C UCIOIb30BaHUEM UMHUTATOPA
YAEIbHOM 3JIEKTPONOBOIHOCTH JKHIKOCTHOTO BUTKA.

4.1.3 Ha pucynke A.3 mpecTaBieH BU]I 33 JHEH MaHETN 3JEKTPOHHOTO OJI0Ka.

4.14 B KkadyecTBE MMHTATOpPA MCIIOJIB3YIOTCS Mara3uHbl CONPOTHUBIICHUS
P4830/1, P4830/2, P4830/3 u P40102 unu nmogoOHbIE 1O KJIACCY TOYHOCTH.

4.1.5 TloncoeaMHUTH MEPBUYHBIN MpeoOpa3oBaTenb K pa3béMbl «JlaTuuk 1»
(pucynox A.3). IlonkitoueHre UMUTATOPA BBIIOJHIIOTCS B COOTBETCTBUHU C PUCYH-
koM A4. [lepeBectu nipu6op B pexxum uzmeperus YOIII (m A.1.2.2 Tlpunoxerus).

Ilpumeuanue:  Ilooknwouenue — umumamopa  HCUOKOCMHO20 — BUMKA
npoU3800UMCsL MEOHbIM NPOBOOOM cedeHueM He meHee 2,5 MM u OluHHOU He boneel
M.

4.1.6 BpicTaBuTh Ha Mara3uHe CONPOTHUBIEHWH UMUTHPYIOLIETO COIPOTUBIIE-
HUE MepBUYHOro npeoOpazoBarens YOIl aHanu3zupyemoil )KHIKOCTH MEPBOE 3HAYe-
HUE CONPOTUBIICHUI MPUBEJICHHBIX B TA0JIMIIE IOBEPKH U3MEPUTEIBHOTO Peodpas3o-
BaTessl Haxopsuelcs B nacnopre Ha npubop. [lonoxnars 30 cexkyna. CpaBHUTH BbI-
XOJIHbI€ TOKa3aHWsl MpUOOpa C COOTBETCTBYIOIIMMHU 3HAUYECHUSIMHU, YKA3aHHBIMU B
nacropTe Ha Mpuoop.



B ciyyae ecny MUHMMAalIbHOE 3HAYEHUE CONMPOTHUBJIEHUS KUJIKOCTHOTO BUTKA,
yKa3aHHOE B TOBEPOYHOU Tabmuile macmopta, He mpeBbimaeT 20 OM, uin Bo BCEM
JMarna3oHe U3MepeHui u3MensieTcs He 6oisiee uem Ha 20 OM, nepBUYHBIN TPeoOpa3o-
BaTelib HEOOXOJAMMO OXBATUTh HECKOJbKUMU BUTKaMH. [Ipu 3TOM OMKHO BBIMOJ-
HATHCSI HEPABEHCTRO:

R, = n?0R . > 20(Om)
nu ’ (2)
AR, = n? [[AR)> 20(Om)

u
rae R, — 3HaueHue conpoTUBIECHUS UIMUTATOPA JKUIKOCTHOTO BUTKA;
AR, — nuana3oH W3MEHEHUN 3HAYEHHWI CONMPOTUBJIEHUS HMUTATOPA KH]I-
KOCTHOT'O BUTKA,;
N — KOJIMYECTBO BUTKOB, OXBATBIBAIOIINX JaTYHK;
A
R in © —— — MHUHMMaJbHOE 3HAYEHHE COMPOTUBJICHHS mMuTaropa YOIl

G

max
KHUJKOCTH, YKa3aHHOE B MOBEPOUYHOM TaOIMIIE TAacopTa Ha IPUoop;
AR =R . - R, - ©3MEHEHNE CONPOTUBIICHUS UMUTATOPA KUIKOCTHOTO BUT-

Ka;

R =

max

A
— — MAaKCUMAJIbHOC 3HAUCHHUC COIIPOTHUBJIICHUA HMHUTATOpA VOII

min

AKUJKOCTH, YKa3aHHOE B MOBEPOUYHOM TaOIMIE acnopTa Ha puoop;

A — nmoctosiHHas npeodpazoBanus YIII, ykazaHHas B macropTe Ha mpuodop;

Gmax — MakcuManibHOE 3HaueHue Y D11 )KUAKOCTH B 3aJITaHHOM JIMANa3oHe U3Me-
pEHUM;

Gimin — MUHUMAaJbHOE 3HaUeHne YOIl KUIKOCTH B 3aIaHHOM JHarna3oHe hu3Me-
pEHHU.

Buumanme. [Ipu sTOM, 3HaYeHUE CONMPOTUBICHUS MMUTATOpPA >KUIKOCTHOTO
BUTKA BBIUUCIISIETCS UCXOJIS U3 CIEIYIOMIETO BhIPAKECHUS:

R,=n’[R,, 3)
rac Rn — 3HAYCHHC COIIPOTHUBIICHUA UMHUTATOPA,
R, — 3HaueHME CONPOTUBIICHUS KUAKOCTHOIO BUTKA, YKa3aHHOE B IIOBEPOYHOU

Ta0JIUIIe IMacopTa Ha Mpuoop.

4.1.7 Bemonauts oo 4.1.6 a1t KaxAa0ro 3HA4YEHUs CONPOTUBJICHUH, MpUBE-
JEHHBIX B TaOJIMIIE MOBEPKH HM3MEPHUTEIBHOIO IMpeoOpa3oBaTess, HaXOIsAUIEHCsS B
MacrnopTe Ha Mpuoop.

4.1.8 IlepeBectn mpubOp B pEeKUM HU3MEpeHUs Temmeparypsl (m.m. A.1.2.2
[Ipunoxenus).

4.1.9 TlomecTuTh NEpBUUHBIN ITpeoOpa3zoBaTeIb B TEPMOCTAT, YCTAHOBUTH TEM-
neparypy, cooTBercTBymomyo 20% 0T MakCHMMalbHOTO pabouyero 3HayeHUs TeMIle-



paTyphl aHATU3UPYEMOU KUAKOCTH, YKa3aHHOTO B TAcMopTe Ha mpubop. Joxkmarbes
CTaOWIIM3AIY TEMIIEPATYPBI )KUIKOCTH B TEPMOCTATE U MOJ0XKIaTh HEe MeHee 30 mMu-
HYT.

4.1.10 CuutaTh MOKa3aHUsl C UHJIUKATOPA AJIEKTPOHHOTO OJIOKA U CPABHUTH CO
3HAYEHUEM TEMIIEPATypPhbI )KUAKOCTH B TepMocTare. Pa3HUIa 3HaYEHUN 1O MOJYJIIO
He noipkHa npespimars 0.5°C.

4.1.11 IToToputs 1 4.1.10 m 4.1.11 s 3HaYeHU TeMiepaTyp, COOTBETCTBY-
fomux 50% u 80% oT 0T MakCMMalbHOTO PabOYero 3HAYEHHS TEMIEPATyphbl aHATH-
3UPYEMOM JKUJIKOCTH, YKA3aHHOTO B IMACTOPTE Ha MpUoop.

4.1.12 Ecnu 3nauenust Y OII, nonydennsie cornacHo nn 4.1.5 —4.1.7, ve otiu-
YaloTCsl OT YKa3aHHBIX B Tabiuile 0ojee yeM Ha OCHOBHYIO TOTPEHIHOCTh U3Mepe-
HUM, YKa3aHHOU B MMACOPTE Ha NpUOOp, U pa3HULIAa 3HAYEHHUI 110 MOAYJIIO HE IPEBBI-
maet 0.5°C ans Bcex temmneparyp, corsiacHo nn 4.1.8-4.1.11, npubop cuurtaercs roj-
HBIM K DKCILTyaTalyH.

Ilpumeuanue: 603M0CcHO ynpocmums npoeepKy pabomocnocoonocmu npubo-
pa no xaumany memnepamypol. [na smozo Heobxooumo evinoaHume nn 4.1.8 u, uepes
30 cexkyno, cuumamov NOKA3AHUSA HA UHOUKAMOpE INeKMPOHHO20 010KA. OHU 001d4C-
Hbl OblMb PA3YMHBIMU U HE3HAYUMENbHO OMIUYAMbCL O MeMNepamypbl OKPY*CAto-
weti cpedvl. OOHaK0, IMOM BAPUAHM NPOGEPKU HE MOIHCEN UCNOIb308AMbCA 014
OUEHKU MemPON02UHeCKUX XapaKmepucmukK npuoopa.

4.2 TpeOoBaHUsA K MOHTaXy

4.2.1 TlpoTouyHble IepBUYHbBIE TPpeOOpa3z0BaTEIN NPHUOOPOB TOIKHBI MOHTHPO-
BAThCSl B BEPTUKAJIBHOM IOJ0KEHUU. OTKIOHEHUE OT BEPTUKAJIBHOTO MOJIOKEHUS +
20 °.

4.2.2 AnanuzupyeMblii pacTBOP JIOJKEH MOJIaBaThCAd CHU3Y (M7 TPOTOYHOIO
BAapUAHTA).

4.2.3 MoHTaX BCeX COCIMHHUTEIBHBIX IENEH, OCOOCHHO BBIXOJHOI'O CHUI'HAJIa,
MIPOBOAUTCS O€3 MOJJauu HAIIPSHKCHUS TTUTAHUS.

4.2.4 HaznaueHue pa3bEMOB MpuOOpa MpeACTaBIeHO Ha pUCYHKe A.3.

4.2.5 Ha3naueHue BBIBOJAOB HUCIIOJIb3YEMbIX Pa3bEMOB (pacnaiiKu) MOKa3aHbI
Ha pucyHke A.4. JlomyckaeTcs yIIMHEHHE COSIUHUTEILHOTO Kades OT MePBUYHOTO
npeodOpazoBatens 10 pazbéMa «Jlatuukly, «/latunk2» Ha paccrosinue n0 150 mer-
poB. [[1s1 3TOro HeOOXOAMMO M3rOTOBUTH MEPEXOJHHUK COTVIACHO PUCYHKY A.4.T, KO-
TOPBIA COCTOUT U3 pa3bEMa - BUJIKHU U pa3bEéMa — PO3ETKHU, BBIBOJIBI KOTOPBIX € 1 1o 7



BKJIIOYMTEIBHO COEAUHSIOTCS MapauieIbHbIMU MPOBOIHUKaMU. CedeHue MpoBOIHU-
KOB JIOJKHO ObITh He MeHee 0,1Mm°. YKenarenbHO MCIIONB30BAaTh CTaHAAPTHEIE KaOe-
JM ¢ TpeOyeMbIM KOJIMYECTBOM MPOBOAHUKOB (BUTHIE MaphI).

Buumanmue! Paznémbl «/laTtunkly, «/laTuyuk2) He HMEIOT rajibBaHUYeCKO
pasBsasku! Cienyer co0/104aTh OCTOPOKHOCTH NMPH COCJIMHECHUU HA JJIUHHOM
JINHUM, 2 TAK:Ke BHIPABHUBATH JJIEKTPUYECKUE MOTEHIUAIBI TPUOOPOB.

4.2.6 T'abaputHble pa3Mepbl IEPBUYHBIX MpeoOpa3oBaTesield U U3MEPUTEILHO-
ro npeodpazoBaTessi IPUBEACHBI Ha pUCYHKE A.S.

5 TEXHUYECKOE OBCJTY X KXNBAHUE
5.1 Ykazanust mep 6€30MacHOCTH

5.1.1 TIpubop He co37aeT OMAcCHBIX U BPEAHBIX MPOU3BOJCTBEHHBIX (PAKTOPOB
Y HE OKa3bIBAET MPH SKCIUTyaTallud BPEIHOTO BIUSHUS HA OKPYIKAIOIIYIO CPEAY.

5.1.2 Ucnonuenue npubopa He JOMYyCKaeT ero dKCILTyaTalllio BO B3PBIBOOTIAC-
HBIX M IM0XapPOOIACHBIX TOMEIICHHUSIX.

5.1.3 Tlo cmnocoOy 3amuThl YeloBeKa OT MOPAXEHUsl dJIEKTPUUYECKUM TOKOM
npubop orHocutcs k kiaccy 01 mo 'OCT 12.2.007.-75.

5.2 TIpoBepka TEXHUYECKOTO COCTOSHUSA MPpUdopa

5.2.1 IlepeueHb OCHOBHBIX IIPOBEPOK TEXHUYECKOTO COCTOSHHS IPUOOpa pH-
BeJcH B Tabmnuile 4.

Ta6auna 4 — [IpoBepka TEXHUYECKOTO COCTOSIHUS MpHOopa
HaumenoBanue Mertoauka
NMPOBEPKH MPOBEPKH
[IpoBepka  ¢yHK- | [IpousBoautcs co- | [lokazanus mpubopa JOTKHBI COOT-
IUOHUPOBAHUS W3- | [JJTACHO C IYHKTOM | BETCTBOBaTh, B IIpejeliax OCHOBHOM

Texnnueckue TpedOBaHMS

MEPUTEIIBHOTO 4.1 MOrPEIIHOCTH, 3HAYCHUIO MPUBEICH-
npeoOpazoBaTens HOMY B IMACTIOPTE Ha mMpuoop.
IIpoBepka repme- | Beimonnsercs  my- | [log KpblllKy NOEpBHUYHOIO Mpeod-
TUYHOCTU TIE€PBUY- | TEM BHEIIIHETO | pa30oBarelisi HE JOJDKHA Mpocaydu-
HOTO TIpeoOpaszoBa- | OCMOTpa BAaThCSl aHAM3UpyeMasi KHUJIKOCThb
TEJIs (111 TPOTOYHOTO BapHaAHTA).

5.3 TexHUUeCKO€E€ OCBUIETEIHLCTBOBAHUE

5.3.1 I[Ipu BeImycke mpuOOPHI MOJICKAT MIEPBUYHON KaTHOPOBKE.
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5.3.2 Tlpu skcrutyaTanuu nmpuOOpsl JOIKHBI MPOXOIUThH MEPUOAUIECKYIO TIO0-
BEPKY.

5.3.3 MexnoBepouHbIi HHTEPBAI 1 TOI.

6 TPAHCITOPTUPOBAHME U XPAHEHUE

6.1. I[Ipubopsl JOMKHBI XpaHUTCS HA CKJIaAaX MPEANpPUSATHS U3TOTOBUTENS U
NOTPEeOUTENS IPU CIAEAYIOIIUX YCIOBUAX:

VYcnoBus xpanenus — 1 TOCT 15150-69.

Ocranbubie ycnoBus xpanenus no 'OCT 12997-84.

B Bo3myxe He MODKHO OBITH MBLTH, a TAaK)KE MPUMECEH, BBI3BIBAIOIINX KOPPO-
3HI0.
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I[Hpuiioxenue

IIpuiaoxenue A
A.1 Hactpoiika u ynpasieHue npubopom

[IporpammHas HacTpoiika mpudopa U ynpaBieHUE €ro PeKUMOM pabOThl OCY-
IIECTBIIACTCS MyTEM Ha)KaTHUsl COOTBETCTBYIOIMINUX (DYHKIIMOHATBHBIX KJIABHIII, BHIOO-
pa TpeOyeMBbIX ITYHKTOM MEHIO U (WUJIM) KOPPEKTUPOBKY 3HAYEHUN COOTBETCTBYIOIIUX
koa¢ppuimenToB. CTpyKTypa MyHKTOB HACTPOMKH W yMIpaBJICHUs] MPUOOPOM Mpe-
CTaBJicHA Ha pUCyHKe A.1.

A.1.1 OOmue npaBuiia opranu3anii QyHKIIMOHATBHBIX KJIABUII U BBOJIA YH-
Cell.

JlunieBas maHenb AIEKTPOHHOTO OJIOKa Mprubopa MpeacTaBiIeHa pucyHke A.2.

OO6mue npaBwia pabOThI ¢ MyHKTAMU 3JIEKTPOHHOTO OJI0Ka nmpubopa 3akitoya-
I0TCS B CJIEYIOIIEM:

1) BX0o1 B OCHOBHOM NMYHKT HACTPOWKMU W yIpaBiE€HUs] MPUOOPOM (PUCYHOK
A.1) mpon3BOIUTCS MIPU HAXKATUM HA KJIaBUILY «F»;

2) OpocMOTp U BbIOOp TpeOyeMOoro MOANYHKTa WU Kodd@uimeHTa ocyiie-
CTBJISIETCS MyTEM Ha)kaTus Ha KiaBuiu «[ b nmm «[ b, BXo1 B BEIOpaHHBIN MOAITYHKT
MPOU3BOJIUTCSA MO HAXKATUIO KJIaBUIIU «[»;

3) BBIXOJ M3 TEKYIIEro MOAMYHKTa B MPEABLIYIIHA OCYIIECTBISETCS IPU HaXa-
TUU KJIaBUIIU «Cy;

4) nyst BBIX0J]a B OCHOBHOM PeKUM pabOThI U3 JHO00T0 MOAIMYHKTa HEOOXOIUMO
HaXaTh Ha KjaBuly «F»;

5) dbopMaT mpeAcTaBICHUS YUCIIa UMEeT ciaemyrommii Bua: +1.23456e +12
KOTOPBI aHAJIOTMYEH MPECTABICHUIO Ynciia B Bujie +1.23456- 10°"7 .

6) 11 U3MEHEeHUs 3HaueHus1 KoddduireHTa He0OX0IUMO BBITIOIHUTD CJIETYTO-
e JeHUCTBUS:

- BBIOpaTh TpeOyembiii KOADPHUITUEHT COTIIACHO TI.I1. 2 JAHHOTO CIHCKA;

- Haxarb kinaBuiry «[», mpu 3TOM, MOCIe CHUMBONA «=» JOJDKHA TOSBUTCS

HAJIITUCh «PEIAKT.»;

- TIPHW UCTIONB30BaHUU KiaBuil «L] » - BmpaBo, «[] » - BIeBO BEIOpATh TpeOdy-
€MO€ 3HaKOMECTO (3HaK WU LHU(PYy) U U3MEHUTDH 3HAK WIHM 3HAYCHHUE IUD-
pBI yuCiIa MyTEM HaxxaTus KiaaBull «Lb wm «[by;

- JUIs OTMEHBI U3MEHEHUN HeoOXoauMo HaxkaTh «Cy», JUIsl 3alIOMUHAHMS YHUC-
Jla HaXKaTh KJIABUILY «[D».

A.1.2 Ha3HaueHue myHKTOB 3J€KTPOHHOIO OJI0Ka
A1.2.1 ITynkr «1.Jannsie ¢ LHAID conepxkut noanyHkThl «1.1 Temmneparypa»
u «1.2 DIeKTpOonpOBOAHOCTEY, MO3BOJISIIONINE MTPOCMOTPETh OLM(PPOBAHHBIE 3HAYE-

HHA aHAJIOT'OBBIX CUTHAJIOB COOTBCTCTBCHHO C JATUYHKA TCMIICPATYPLI U AaTUYNKA 3JICK-

12



TpOMpoBOMHOCTU. [laHHas WH(pOpMAIUs HMCTIOIB3YyeTCs, KaK MpaBuio, s pacuéra
K03 PUIIMEHTOB B (PYHKIIUU TPEeOOpa30BaHUS CUTHAJIOB C JATYMKOB B (HU3UYECCKUC
BEJIMYMHBI — TEMIIEPATYPY H IEKTPOIPOBOTHOCTD YKHUIKOCTH.

A1.2.2 IlyHKT «2. VI3MepuTenbHbIE KAaHAIBDY COAEPKUT MOAIMYHKTHI «2.1 Tem-
neparypa» u «2.2 DIeKTpONpOBOAHOCTHY. [Ipu BbIOOpE ATUX IMYHKTOB BO3MOXKHO
IIPOCMOTPETh TEKYLIME 3HAYEHUS] COOTBETCTBEHHO TEMIIEPATYPbl U YAECIBHOMU 3JIEK-
TPOMPOBOJIHOCTH, TIOJTYUYEHHBIE TIOCJIE COOTBETCTBYIOIUX (DYHKIIUN TPeoOpa3oBaHusl.

A1.2.3 IIynkr «3. Hactpotikay coaepxut noanyHkTsl «3.1.Koaddurmenrtsr ka-
HaJIoBY, «3.2.Marpunia KoHIeHTpauny», «3.3./[namnazon koHueHTpauui», «3.4.Tect
TOKa», «3.5.ABTo3arpy3ka 1o RS232y.

[Tpu BEIGOpE MomamyHKTa «3.1.Koadduimentsr kaHaIo0B» BO3MOXKHO MPOCMOT-
pETh W M3MEHHUTH 3HaYCHUs KOIPPUIIMEHTOB (PYHKIIMU MpeoOpa3oBanms MU(PPOBHIX
3HAYCHUI CUTHAJIOB JTATYUKOB B COOTBETCTBYIOIINE 3HAYCHHS M3MEPSEMbIX (pu3nye-
CKMX BEJIMYMH — TEMIEPaTypbl U YACIbHON 3JIEKTPUUECKOU MPOBOJUMOCTH KHJIKO-
ctu. KoadduimeHntsl pacnoyioxkeHbl MOCJIEI0BaTEILHO, BHAYaIe HAXOASITCS MSITh KO-
s¢punmentoB KT[i] mist pyHKnuu Temmneparypbl, a 3aTeM MATh KO3 UIIMEHTOB
KE[1] mns ¢yHkuum yaenbHOM anekTponpoBogHocTu. I[lepebop koadduimenTon
MPOU3BOAUTCA KiIaBUIIaMK «[ b unu «[. 3aBUCUMOCTH UMEIOT CIEIY IO BU/I:

T=KTO+KT1(In (N))'+KT2:(In (N))*+KT3-(In (N))*+KT4-(In (N))*+ KT5-(In (N))° . (1)

G=KEO+KEI-N'+KE2-N’+KE3-N’+KE4 N+ KE5N’ ; (2)

rne T — remneparypa B °C;

G — yzaenbHas AIEKTPONPOBOIHOCTb B CM/M;

N — nudgpoBoe 3HaUeHUE CUTHAJIA C COOTBETCTBYIOMIEro gatyuka (rm.im. A.1.2.1);

KTJi], KE[i] — 3HadueHuss ko3)PUIIMEHTOB M1 COOTBETCTBYIOIIUX (DYHKITHO-
HaJIbHBIX 3aBUCUMOCTEM.

[Tpu BBIOOpE moamyHkTa «3.2.Marpuila KOHIIEHTPAIlMKU» BO3MOXHO MPOCMOT-
peTh W M3MEHUTH 3Ha4eHHE KOA(DGUIIMEHTOB B (QYHKIIUU MPEeoOpa3oBaHUs YACITHHOM
AIIEKTPUUYECKON TMPOBOIMMOCTA W TEMIIEPATYyphl B KOHIICHTPAIMIO 3JIEKTPOJINTA.
DyHKITUS UCTIONB3YIOMIASICS IJIs1 TPeoOpa30BaHUsI UMEET CICIYIONUIA BU/T:

G, =(K00-T’+KO01-T'+K02-T>+K03-T°+K04-T*+K05-T°)-C° 3
+...+(K50-T°+K51-T'+K52-T>+K53-T +K54-T*+K55-T°)-C*’ )

rne T — u3aMepeHHoe 3HaueHue temrneparypsl B °C;

C — nckoMas KOHLEHTPAIUS B MPOIEHTAX;

Gy — yAenbHas AIEKTPONPOBOIHOCTD B CM/M, MOJyY€HHAs MPU UCTIOIb30BaHUU
T u C nyrém npeodpa3oBaHus ;

K[J,1] — koaddunments! GpyHKIUU TpeoOpa3oBaHus;
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[Tpuuém, mpu npocMoTpe U U3MEHEHUH KO3 (UIIMEeHTa ero Ha3BaHUE HE BBIBO-
JUTCS, a MOKa3bIBAKOTCS 3HAYEHUS I0Ka3aTesIel CTENeHEeW P COOTBETCTBYIOIIMX Be-
JUYMHAX, K KOTOPBIM JaHHBIA ko3 duuent otHocurcs. K npumepy, koaddunnent
K02, ¢pyukius (3), cOOTBETCTBYET BTOpoOi crenenu mo temneparype (T?) u HyneBoi
crenend no kouuenTpamuu (C°). COOTBETCTBEHHO, HA UHAUKATOPE OyIyT BHIBEIEHBI
coobmenus C[0] T[2].

Jlist uamenenust KodhuimeHTa HeoOXoAUMO HaxKaTh KiaBuiry «[ . J{is 3amo-
MUHaHUS MPUOOPOM 3HaueHHUsI KO3 uiieHTa HeoOXoauMo Haxatb «[», 111 OTMEeHbI
U3MEHEHMH — KaBuIry «Cy.

[Tpu BeIOOpe moanyHkTa «3.3./[Mana3oH KOHUEHTpAIUii» BO3MOXHO MPOCMOT-
peTh M U3MEHUTH 3HaYEHUE KOIPPUIUEHTOB:

- «Konnenrpaus min» - ompenenseT HWKHUA MpUAEN Auana3oHa H3MEpseMbIX
KoHIeHTpauuid. Jliia u3MeHenus: kodh@duimeHTa HeoOXONUMO HaKaTh KIIABUIIY
«y. [Ins 3anmomuHanus mpuOopoM 3HadeHUsT K03 dUIIMeHTa HEOOX0JUMO HaXKaTh
«y», nist oTMeHbl u3MeHeHut — kinaBuiry «Cy;

- «KoHueHTpamuss max» - ONpEAeNsieT BEpXHUM NPUAEN Auana3oHa HU3MEpSIEeMbIX
KOHIleHTpauui. I u3MeHeHus ko3¢ uireHTa HeoOXOAMMO HaXKaTh KIIABHUIITY
«y. [ns 3amomuHanus mpruOopom 3Ha4eHUsT K03 PUIIMeHTa HEOOX0MMO HaXKaTh
«Uy, st oTMeHbl u3MeHeHur — KinaBuiry «Cy;

- «HanpasneHuey - onpeaensieT HalpaBJIeHUE 3aBUCUMOCTH YIEIbHON AIEKTPOIPO-
BOJIHOCTU OT KOHIIEHTPALIMM BEILECTBA B pacTBOpE. 3HAUECHUE «1» COOTBETCTBYET
YBEIMYEHHE YAEIBHON 3JEKTPONPOBOJIHOCTY NPHU YBEIMYEHUH KOHLIEHTPALUK Be-
niectBa. 3HaueHue «(0» COOTBETCTBYET YMEHBIUEHHUIO YIEIbHOW AJIEKTPOIPOBO-
HOCTH TIPH yBEJIWYCHUH KOHIIEHTpAIH BemecTBa. /s n3mMenenus kospduireH-
Ta HEOOXOJIUMO HaXaTh KiaBuiry «Lb umu «[b;

- «Tok BBIXOTHOTO CHTHAJIa miny - onpeeiseT 3HaueHue mudponoro koxa LIAII To-
KOBOTO BBIX0/1a, KOTOPBIM JIOJKEH COOTBETCTBOBATH MUHHMAJIBHOMY 3HAYEHUIO
xouneHTpanun «Konmentparus miny. J[is n3menenus kod3dduimenta HeoOXoau-
MO Hakatb KnaBuily «[ . Jlyig 3anoMuHanuss npubopoM 3HaueHus kospduurenra
HEO0OXO0MMO HaxkaTh «[», 171 OTMEHBI U3MEHEHUM — KiaBuIry «Cy;

- «Tok BBIXOIHOTO CHUTHaja maxy» - ompeaeisieT 3HadeHue 1mudposoro koma 1Al
TOKOBOT'O BBIXOJd, KOTOPBIM TOJKEH COOTBETCTBOBAaTh MAKCUMAaJIbHOE 3HAUYCHHUIO
KoHLeHTpaunn «KonnenTpauus maxy». s nsmeHeHus ko3ppuurenta HeoOXoau-
MO HaxkaTh kiaBuiy «[». Iyt 3anoMuHanust npuOopoM 3HaueHust kodhpuimenta
HE00X0IUMO Haxarh «[ by, 111 OTMEHBI U3MEHEHUH — KiaBuILy «Cy.

Br160op noanyHkra «TecT TOka» MO3BOJSIET ONPEAEIIUTh 3HaYe€HUE HU(POBOro
xoza LIAIIl TokoBOro BbIX0J1a KOTOPBIM COOTBETCTBYET « TOK BBIXOAHOIO CHTHAIA MIin
win «Tok BBIXOIHOrO curHaiza max». VM3MeHeHue 3HayeHusi KoAa MPOU3BOIUTCS
nyTéM BblOOpa TpeOyemoro 3HakoMecTa kiaBuiue «[ » wnn «[J » u mocnenyroiero
U3MEHEeHHs IU(PbI HA JaHHOM 3HaKoMecTe kiaBuiien «[ b unu «[ . [Ipu aTom mon-
JKE€H U3MEHATHCS TOKOBBIM BBIXOAHOM CUTHAJI. J{Mara3oH BO3MOXKHBIX 3HAYCHUN U3ME-
Henus kojaa I{AII TokoBoro Beixoga ot 0 go 4095.
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BriOop moamynkra «3.5.ABro3arpy3ka nmo RS232» mos3Bosisier 3arpy3uth C
BHEIIHETO YCTPOICTBA (KOMITbIOTEPA) B SHEPTOHE3aBUCUMYIO MaMTh MpUOopa 3Haye-
HUS Bcex KoddduunentoB. OcoOEHHO aKTyalbHO MPU MU3MEHEHHH KO3()PHUIIMEHTOB
¢ysakuuu (3). Ciy4aiitHblid BBIOOp TaHHOTO MOAMYHKTa, 0€3 BHEIIHEr0 Mepeaarolero

YCTPONCTBA, HE MOKET HABPEIUTH MPHOOPY.

(OCHOBHOMH PEeKHM

[ [
y

h

1. Hannsie ¢ HATI 2. M3m. kaHaub! 3. Hactpoiika

rilia S @ Pl

A
1.1 Temneparypa | |1.2 3a-nposoan. 2.1 Temneparypa | |2.1 3n-mposoan.
LATI=_ HATI=_ . ___t+_ cwiM

[0 M M

2 O el O R O R R el R 1 R T

F. 3

b Y
3.1 Koed .xanan. 3.2 M-11a KOHIL 3.3 JI-30H KOH. 3.4 Tecr ToKa 3.5 Aprosarpyska
] ET:] [ ['c? 1] é:; P R:TW L] E:T]
h b J h 4 b 4 b J
i:KT[i]= |—C[j] T[] = OHL.mMin = |—Tecr TOKa |—A3ro3arpy3xa
KE[i]= OHLL.Max = o no R§232
anpap =

Tok BeIX. Min =
Tok BBIX.Max =

Pucynoxk A.1 - CtpykTypa MyHKTOB HaCTPOIMKHU U yIpaBIEHUS PUOOPOM
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KOHAVKTOMETPHUUECKHI1 COTUMEP KC-1M

JJNEK-IPOBOAHOCTD

1.782e+01cm/mMm

-

<

>

1 — ungukaTop; 2 — KJaBUaTypa.

Pucynok A.2 — Buj nuiieBoit maHenau 3JIeKTPOHHOTO O10Ka

Pucynok A.3 — Bun 3aHeli naHenu 3JIEKTPOHHOTO 0JI0Ka

Pa3bpéMbl, mpeacTaBiIeHHbBIE HA PUCYHKE A.3 UMEIOT CIIEAYIOIIEEe HA3HAUYEHHUE:

- pa3bém «~220» - s noakaroueHus: nutanus 220B, 50 I';

- pa3wseMmbl «Beixona 1», «Bbeixoa 2»- Ui TOAKIIOUCHHS PETUCTPUPYIOIIETO MPprUoo-
pa C TOKOBBIM BXOA0M U ¢ auanazoHam 0-SmA, 0-20MA, 4-20MA. B ciyuae, eciu
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npuOOp YKOMILJIEKTOBAaH OJAHHMM JaTYUKOM, TOKOBBIM PErHCTPUPYIOMIUNA TPUOOp
noaKJIroYaeTcs K «Beixoal»;

pa3beémbl «/laTunk 1y, «laTank2y» - 19 NOAKIIOYEHUS IEPBUYHBIX MPeoOpa3oBa-
Tened mpubopoB. B ciydae, ecnu mpuOOp YKOMIUIEKTOBAH OJHUM MEPBUYHBIM
npeoOpazoBaTeneM, HE0OX0IMMO MOJIKIII0YATh K pa3béMy «JlaTunkly;

pazpéM «RS 485» - 11 MOAKIIOUEHHS BHEIIHETO LU(PPOBOro uHrepderica craH-
napta RS 485. B HexkoTOphIX MOoAM(UKALMIX TPUOOPOB NaHHBIA UHTEpPEHC Mo-
KET HMCIOJIb30BaThCs JJIA CBSI3U MEPBUYHOIO IMpeoOpa3oBatressi ¢ AIEKTPOHHBIM
0JI0KOM;

pa3zbéM «RS 232 - s NOAKIIOYEHMs] BHEIIHErO IIUPPOBOTro UHTEpdeiica cTaH-
napta RS 232. Ucnons3yercst it 3arpy3ku Kod(pPuiimeHToB mpeoOpa3oBaHus B
puodop;

rHe3no «lIp» - mnaBkuii npegoxpanutens 0.5 A.

Kont Lens KoHt Lens
o— 1 ~220 o—1 1 +1 out
o— 2 ~220 o— 2 -1 out
o—1 3 o— 3
o—— 4 o—— 4
a) 0)
Kont Hems
KoHTt Hens o—-1 1 Va+
o—1 1 o— 2 Va-
o— 2 TxD o—1 3 A (RS 485)
o—1 3 RxD o— 4 B (RS 485)
o—1 4 o—— 5 GND
o— 5 Zero o— 6 GND
o—1 6 o— 7 Vee
o—{_ 7 o—{ 8
o— 8§ o—1 9
o—— 9 o— 10
B) r)

a) pazbém «~220»; 0) pazpémbl «Bexoaly», «Beixoa2y»; B) pazsém «RS 232y;
r) pa3bembl «/atuukly, «latank2.
Pucynok A.4 — HaznaueHrne KOHTAaKTOB pa3bEMOB Mpudopa

17



»
000
XX

2
1 — nepBuuHbIN TpeoOpa3zoBaTeib; 2 — IPOBOJHUK; 3 — Mara3uH CONMPOTUBIICHU.
Pucynok A.5 — IlogxirodyeHME WMHUTATOpPAa K NEPBUYHOMY HU3MEPUTEIIBHOMY
peoOpa3oBaTeto
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Pucynok A.6 — ["'abapuTHble U TPUCOEAMHUTEIBHbBIE pa3Mephl IEPBUYHOTO MPE0O-
pazoBatens KC-1-3K nmpotounoro tumna (0ayék)
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