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Hacrosimmee pyKOBOJICTBO MO OJKCIUTyaTallid MpeIHa3HAYeHO IS
O3HAKOMJICHHUSI OOCITY>XHBAIOIIIETO TIEpCOHAla C YCTPOWCTBOM, MOHTaXOM,
AKCIUTyaTaluell, TEeXHUYECKUM oOcmyxuBanuem TrazoaHanuzaropa OHUKC (B

JanpHeieM - razoananu3arop) SK1.552.028 TY

1 OIIMCAHUE U PABOTA U3JEJINUA

1.1 Ha3naveHue u3aeius

1.1.1 T'a3oaHanu3aTtop NpegHa3HA4YeH /I OJHOBPEMEHHOI'O W3MEpPEHHUS
OOBEMHBIX JI0JIeM Bjard, KUCJIOpOJa U BOJOpPOJa B MHEPTHBIX razax U a3oTe U
MPEACTaBISAECT cobomn aBTOMAaTUYECKUM, i poBoi, OJIHOKAHAJILHBIM,
MHOTO()YHKIIMOHAJIbHBIN CTallMOHAPHBIN NpUOOp HEMPEPHIBHOTO JEHCTBHUS.

1.1.2 T'a3oaHanu3aTtop MOKET OBITh HCIOJB30BAaH B TEXHOJOTMYECKUX
Ipolieccax, CBA3AHHBIX C MOJYYEHHEM M MPUMEHEHHEM MHEPTHBIX ra3oB U a30Ta,
UX OYMCTKOM OT KHCIIOPOZA, BOJOPOJA U BJIATH.

1.13 Ta3oananuzaTtop  MNpeaHA3HAUYEH  JJs  OKCIUIyaTalldd  BO
B3PbIBOOE30MACHBIX MOMENIEHUSX M BBINOJIHEH B KIMMATHYECKOM HCIIOJHEHUH
YXJI kareropum pasmemenus 4.2 mo ['OCT 15150-69, mpum Ttemmepatype
OKpYXarouiero Bo3ayxa ot mitoc 5 1o mwiroc 40 °C.

1.14 Tlo  3KculyaTalMOHHOM  3aKOHYEHHOCTH  ra30aHaJIM3aTop
npeacTaBisieT co0oit uznenue Tperbero nopsaka mo I'OCT P 52931-2008.

1.1.5 T'a3oananuzatop umeet crenenb 3amuthl 1P20 mo TOCT 14254-2015
OT IOMA/IaHUsI BHYTPb TBEP/IbIX BEIIECTB.

1.1.6 TazoananuzaTop MO DIEKTPOMAarHUTHOH COBMECTUMOCTH B YacCTH
MIOMEXOYCTOMYMBOCTU M TMOMEXO3MHUCCUU OTHOCHUTCS K 00OpyJOBaHHUIO Kiacca b
no ['OCT P 51522.1-2011 «kpurepuii kauecTBa (PYHKIIMOHHpPOBaHUS B,
HEIPEPHIBHO BBITIOJIHSIEMBIE U KOHTPOJIUPYEMbIE (PYHKITUH.

1.1.7 T'a3oananuzaTop MO  3JIEKTPOOE30MAaCHOCTH  COOTBETCTBYET
I'OCT P 52319-2005.

1.1.8 T'a3oananuzatop TmpeAcTaBiseTr HHPOpPMALUIO 00 U3MepsieMoit
00BEMHOM J0IIM BIIATH B MIIH L,

N3mepenne oObEeMHOW JOJM BJard WM KHUCIOPOJa, WJIM BOJOpOJA IO
1u(HPOBOMY TAOJIO TPOU3BOIUTCS BEIOOPOUHO TIO KEITAHHUIO OMepaTopa HaKaTHEM

COOTBeTCTBYIOIﬂeﬁ KHOIIKH IICPCKIII0YAaTCIId pEKUMa H3M€pCHHﬁ.
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1.1.9 Ta3zoananu3aTop BBIIECPKUBAET TMEPETPY3KU IO HU3IMEPSEMBIM U
HEU3MepsEeMbIM KOMIIOHEHTaM, HE TPeOyeT YCTaHOBKH HYJIS.

1.1.10 PaGouue yciioBus IpUMEHEHHS Ta30aHaIM3aTOpA:

— TeMIepaTypa OKpYKarollero Bo3ayxa ot mitoc 5 go miroc 40 °C;

— armocdepHoe aaBiaeHue ot 84 no 106,7 kIla (ot 630 go 800 MM pT. cT.);

— OTHOCHTEJIbHAS BJIAXXHOCTh OKpY>Karoliero Bo3ayxa He 6osnee 80 % mpu
temriepatype mitoc 35 °C u 6oJiee HU3KUX TeMIiepaTypax 0e3 KOHAeHC Al Biary;

— DJICKTPUYECKOE MHUTAHWE OT CETH MEPEMEHHOTO TOKA HAIMPSIKEHUEM OT
187 mo 242 B m wactoroi oT 49 o 51 I';

— JIaBJIeHWE aHAJIM3UPYEMOro Tra3a Ha BXOj€ B razoa”aiuzatop oT 30 1o
200 xITa (ot 0,3 110 2,0 Kre/cm?);

— OTKJIOHCHHWE JaBJCHUS  aHAIM3UPYEeMOTO Ta3a HAa BXOJIE B
ra3oaHajan3aTop OT JABJICHHS, MPHU KOTOPOM IPOM3BEJACHA HACTPOIKa pacxoja
yepe3 UyBCTBUTEIbHBIC 3JICMEHTHI (B TalbHEHIIIEM 4.3.), He Oomee £30 %;

— aHAJM3UPYEMBIH Ta3 HE JOJKEH COJICPYKATh:

a) MEXaHWYECKHX TpuMeceil (OKaJMHYy METaJUIOB, MBLIbL W Jp.) Ooiee
2 Mr/m3;

0) BemiecTB, BCTyHalONUX B XUMUYECKOE B3auMojeicTBue ¢ pochopHbiM
AHTUJIPUIIOM U MTOJTUMEPU3YIOIINXCS HA HEM;

B) BEIIIECTB, BCTYMAIONIMX B XUMUYECKOE B3aUMOJICUCTBUE C KUCIOPOJIOM
OKHCH yriiepoja, MeTaHa u Ap. (KpoMe Bojopojaa) B koimdectBe Oosee 1 % ot
U3MepseMoi 00bEMHON O KHCIIOPOa.

[Ipumeuanus

1 IlpenensHO HOomycTHMBIE 00BbeMHBIC M0 OKHcH yriaepoaa CO u meTaHa
CH, B aHanu3upyemMoM rase, pu YCIOBUH, YTO COJAEPIKUTCS TOJBKO OJIMH M3 HHUX,
HE JIO0JDKHBI IIPEBHIIATh 3HAYCHUH, MPUBEICHHBIX B Ta0uUIE 1.

2 TlpenensHO AOMYCTUMBIE OOBEMHBIC TOJIM APYTHX YTIEBOAOPOIOB BHUIA

CmHn paccuutsiBator o gpopmyiie:

B
CH
Boy =——, (1)

P Am4n
rie B, u Bg,, - mpenensHO f0oMycTHMBIE 0OBEMHBIE 0], COOTBETCTBEHHO,

yraesogopoaa suna CmHn 1 metana, M,
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4 — K0>(p(UUMEHT, YUYUTHIBAIOIIMNA COOTHOIIEHHE aTOMOB YIJepoaa u
BOJIOPOJIa B MOJIEKYJI€ COCIUHEHUS;
M ¥ N — YKCII0 aTOMOB, COOTBETCTBEHHO, YIJIEpOAa U BOJOpOAa B MOJIEKYyJIe

COCIUHCHUS.

Taonuuma 1

OOBeMHBIC O KHCIIOpoJa B [IpenenbHO- 10Ty CTUMBIE 00BEMHBIC
AHAJIM3MPYEMOM Ta3e, MIIH JI0IH, MITH !
CO CH,4
ot 0,5 1o 1,0 0,01 0,003
cB. 1 1o 10 0,1 0,03
¢B. 10 1o 100 0,8 0,2
¢B. 100 1o 1000 4 1

1.2 TexHu4eckue XapakTePUCTUKH

1.2.1 Ta3oaHanmu3aTop HUMEET JUANA30H HW3MEPEHUU MO0 KaXIOMY
u3MepsaeMoMy kKomnoHeHTy 0-500 mn u quanaszon nmokazanuii 500-1000 ma,

1.2.2 Ta3oaHanmu3atop HMEET YHUPHUIIMPOBAHHBIA BBHIXOIHON CHUTHAI
noctossHHOTO0 Toka 0-5 MA wmmm 4-20 mMA cormacHo ['OCT 26.011-80 s
MH()OPMAITMOHHO CBA3U C APYTUMHU U3IETUSIMU.

HomunanbpHast cratuueckass XapakTepUCTHKa MpeoOpa3zoBaHusi 00bEMHOMN
JIOJIA U3MEPSIEMOTO KOMIIOHEHTa B YyHH(UIUpoBaHHbI curHan 0-5 MA 1o

KaXJ0My U3MEPIEMOMY KOMIIOHEHTY UMEET BU/L:

I
C — H BBIX , 2
e 2)

rac C — oObemHas A0JIs1 U3MEPACMOI0 KOMIIOHCHTA B AHAJIM3HPYEMOM TIa3c,

I — BepxHuii mnpengen Auana3oHa MU3MEPEHUM 10  BBIXOJHOMY
yHH()ULIUPOBAHHOMY CUTHAIY, MJIH 1
| sex — BBIXOHOM CUTHAJ ra3oaHain3aropa, MA;
5 — HOpMUpYIOUTUI KO3 (ULIUEHT, MA.
HomunanpHast ctatuueckass XapaKTepUCTHKa TpeoOpa3oBaHus 00BEMHOMN
JIOJIA M3MEPSEMOTr0 KOMIIOHEHTa B yHUUIMpOBaHHBIM curHan 4-20 MA 10

KaXXJ10My HM3MEPSICMOMY KOMIIOHCHTY UMCCT BHU.
I

—4
C:H BBIX ’ 3
T 3)
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raie 4 u 16 — Hopmupyromue KodhPUIUEeHTH, MA.

B razoananuzatope mpenycMOTpEeH pydYHOM BBIOOp JMaria3oHa U3MEpEeHUi
0 YHU(DUIIMPOBAHHOMY CUTHAIY JIJISl K&XKJOTO U3MEPSEMOT0 KOMIIOHEHTA.

1.2.3 Ta3oananmm3aTop WMEET IUAINA30HBI W3MEPEHUU 110 BBIXOJHOMY
yaudumuposannomy curnany 0-5, 0-10, 0-100, 0-1000 a2

1.2.4 HomuHanpHasi LieHa €IMHUIBI HAHMMEHBIIETO paspsjga Hu(poBOro
TabJ10 ra3oaHaIN3aTopa COOTBETCTBYET:

— 0,01 mia! — gna obnacTy U3MepeHU 0OBEMHEIX J0JIEH KOMIIOHGHTOB
ot 0 mo 10 mma?;

— 0,1 mua? - g1g o6nactu M3MepeHMil 0OBEMHBIX JOJIEH KOMIIOHEHTOB
ceeime 10 mo 100 M,

— 1 mar? - gng obmactu w3MepeHmii (MOKa3aHWi) OOBEMHBIX JOJIEH
KoMIIOHeHTOB cBbire 100 go 1000 M.

1.2.5 Ta3oaHanmu3atop HMEET TMpeAesibl  JIOMyCKaeMOH OCHOBHOM
MPUBEJCHHON (K HOPMHUPYIOIIEMY 3HAYEHUI0O OOBEMHOW IO HU3MEPSIEMOro
KOMITOHEHTa) TIOTPEITHOCTH ra30aHamu3aropa (Yop) MO KaXKIOMY H3MEPSIEMOMY
KOMIIOHEHTY He OoJiee:

— 210 % s obnactu uzmepenuii ot 0 10 5 Man?;

— 6 % nist o61acTy u3MepeHui cpaiie 5 10 10 MtH L

— +4 % s obnactu u3Mepennii cbime 10 o 500 mma .

Hopmupyromme 3Hauenus (IIg, MuE?) 00beMHON HONMM U3MEpSIEMBIX
KOMIIOHEHTOB B 3aBUCHMOCTH OT 001acT! n3mepenwii: 5, 10, 50, 100, 500 mun™,

1.2.6  Ilpemenbl  gomyckaemMoi  JIOMOJHUTEIBHOM  TOTPEIIHOCTH
ra3oaHajan3aTopa, BEI3BAHHOW M3MEHEHUEM TEMIIEpPaTyphl OKPY’KAIOIIETO BO3TyXa
Ha kaxJple 10 °C ot Temnepatypsl minoc (20+2) °C B guanazone ot 5 10 40 °C He
6onee 0,5Yop.

1.2.7 Tlpemensl  gOmMycKaeMoW  JOMOJHUTENBHONH  MOTPEUTHOCTH
ra3oaHajan3aTopa, BhI3BAHHONW M3MEHECHHEM aTMOC(HEpPHOTO JaBJICHUS Ha KaXKIbIe
3,3 klla (25 MM pT. CT.) OT JaBieHUs, NpU KOTOPOM MPOMU3BEIECHA HACTPOWKa
pacxoma rasza 4epe3 4.3., B aumanazone ot 84 mo 106,7 klla (or 630 1o
800 MM pt. cT.) He Ooee 0,5Yp.

1.2.8 [Ipenenst  gomyckaeMol  AOMOJHUTEIbHOU MOTPEITHOCTH

rasoaHajin3aropa, BBI3BAHHOM HM3MEHEHHEM JAaBJICHUSI AHAJIM3UPYCMOI'O0 TI'a3a Ha
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+30 % oT maBieHus, IpU KOTOPOM TMPOMU3BE/ICHA HACTPOMKA pacxoja ra3a uepes
4.3., B ananaszose ot 30 g0 200 kIla (ot 0,3 10 2 xrc/cm?) He Gonee 0,25Y0p.
1.2.9 Bpewms 3anepxku (To1) m Bpems ycranoBieHus (Tog) mokazaHuit

ra3doaHajin3aTropa COOTBCTCTBYIOT 3HAYCHUAM, IIPUBCACHHBIM B Ta6J'II/IHe 2.

Taonuma 2

O61acTh U3MepeHni 00BEMHBIX JOJeH, MIIH To1, MUH Too, MUH
or 0 mo 10 2,5 25
cBoirre 10 go 500 1,0 10

1.2.10 Ilpenmensl pomyckaeMbIX BapuallMii IOKa3aHWW rasoaHaM3aTropa

cooteeTcTBYIOT 0,257 .

1.2.11 H3meHenue OCHOBHOM MIPUBEIACHHON MOrPENTHOCTH
razoaHajau3aropa 3a 7/ CYTOK HENpephIBHOM  paboThl  (CTAaOMIIBHOCTH
razoaHanuzaropa) He 6oiee 0,5y p.

1.2.12 OOwveMHass 10Ji1 BIard B Ta3e IOCIAE OCYIIMTENS IO KaHaTy
M3MEPEHHI KUCIOPOA U BOAOPOAa He Gomee 2 MiIH L.

1.2.13 Pacxopa aHanmM3upyeMoro rasza depes 4.3. (IIpu TeMIlepaType IUTFOC
20 °C u armocdeprom nasnennu 101,3 kIla (760 mm pr. c1.) (75£1,5) cm®/Mum.

1.2.14 OOmmii pacxoj aHAIM3UPYEMOTO Ta3a 4Yepe3 razoaHain3arop He
6onee 1000 cvm®/mun npu mapiaenun 200 kl1a.

1.2.15 Bpems niporpeBa razoananuzaropa He 6onee 50 MuH.

1.2.16 [ToTpebnsieMas MOIIHOCTH Ta30aHanM3aTopoM He Oosee 150 BT.

1.2.17 T'a30aHanu3aTop UMEET CBETOBYIO CUTHAIM3AIIHIO:

— 0 Ieperpy3Ke Mo KaKI0My U3MEPIEeMOMY KOMITOHEHTY;

— 00 oTKaze 4u.2.;

— 0 Harpese 4.).

1.2.18 T"abaputHbie pazmepsl razoanann3aropa 535x245x450 mwm;

1.2.19 Macca razoananuzaropa He 6osee 20 Kr.

1.1.20 Cpennsist HapaOoTKa razoaHanu3aTopa Ha oTka3 He Menee 20000 u.

1.2.21 TlonubIil cpeqHuit Cpok cIIy>kObI Ta30oananm3zatopa He meHee 10 Jer.

1.2.22 Coneprxanue AparoreHHBIX MaTEPHAIOB.

UysctBuTtenbHbIi 351eMeHT SK5.184.112-01 (4 wr):

-1In3 M 0,2 T'OCT 21007-75 — 0,8087 T;

- [1n170-30 M 0,1 TOCT 18389-73 — 1,1058 r.

5K1.552.028 PO c. 7




UygscrButenbHbIi 351eMeHT 5K7.039.020 (3 mT):
- [InAIl-1 CTO 00195200-040-2008 — 4,5504 r.

1.3 KOMILIEKTHOCTDb

1.3.1 KoMImekTHOCTh Ta30aHaIn3aToOpa NpuBeAcHa B TabmuIe 3.

TaOnuma 3

Obo3HaueHmne HaumenoBanue KCI)]JI];BO’ [Tpumeuanue
5K2.840.033 ["azoananmsaTtop 1
5K1.552.028 PO ["azoanamzaTop OHUKC.
PykoBonicTBO 10 3KCIUTYaTa- 1
1002078
5K1.552.028 A1 ['azoanamuzaTop OHUKC.
Meronuka moBepku 1
MU 5K0.283.001-2012 | Metoguka wu3MEpeHHil pac-
X0Jla Ta3a IMy3bIPhKOBBIM Me- 1
TOJIOM
M 02-2012-01.00294- | CBunerenscTtBO 00 arrecra- 1
2012 MU METOJUKU U3MEPEHUN
“I'urpoMeTpsl KyJIOHOMETpPHU-
CTII yeckue. Meronbl pereHepa-
SK0.054.016-2002 WA 9yBCTBUTEIBHBIX JJIe- 1
MEHTOB. THUIIOBBIE TEXHOJIO-
TUYECKHE MPOLECCHI”
5K4.079.063 KoMmmiekr  3ieKkTpuyecKux 1
cXeM
Kowmmiekr 3anacHbix yacteit 5K4.070.131
5K5.184.112-01 DJIEMEHT 4yBCTBUTEIbHbBIN 1
5K5.863.072-01 Harpesarenb 2
5K5.886.078 Ocyurens 1
5K6.452.295-05 TpyOka 3 £=100 mm
5K6.452.295-15 TpyOka 2 =500 mMm
5K6.454.116 Tpoiinuk 1
5K7.039.020 DNEeMEHT 4yBCTBUTEIbHBIN 1
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IIpooonocenue mabauywl 3

O06o3HaueHue HanmenoBanue KCI)]JI];BO’ [Tpumeuanue
5K7.062.017 OuibTp 2
Kucnora optodochopnas «XU» Bo ¢makone ¢
I'OCT 6552-82, 20% pactBOop B 1 J103aTOPOM
JTUCTUIUIMPOBAaHHOM BOJIE
5K8.683.048 [Tpoxnanka 4
5K8.683.289-01 | [Ipoknaaka 12
5K8.683.347 ITpoxnanka 2
5K8.683.349 [Tpoxnanka 4
5K8.683.392 [Tpoxnanka 8
5K8.683.393 IIpoknagka 2
5K8.683.442 IIpoknanka 8
5K8.683.544 [Tpoxnanka 2
5K8.939.068 l"alika-3armymika 2 Haxonutcs  Ha
OCYIIUTENE
H5K8.652.114 [ITynep npoxoaHOu 1
H5K8.683.622-11 | IIpoknaaka 10
H5K8.683.624-06 | [Ipoknaaka 4
H5K8.683.624-08 | IIpoknaaka 8
H5K8.683.636-25 | [Ipokmanaka 2
BcraBka  mmaBkas — BII1-1-5A
Al'0.481.303 TY 4
Komnuiext npunaanexHoctedt 5K4.073.021
5K6.640.183 Kryt « [ TOBEPKA» 1
5K6.640.218 Kryr 1
5K6.644.022 Kabens «CETb» 1
5K2.833.007-02 | YcrpoiicTBO 1j1si M3MEpEeHUi pac-
xonxa raza YUPI-2I' 1
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IIpooonxcenue mabauyol 3

Koi-Bo,
O0o3HaucHUe HanmenoBanue [Ipumeuanue
TIIT.

Kommuiekt moHTaXHBIX YacTeit 5K4.075.063

Bunka BJI1-1 I'a0.364.010 TY 1
Posetka OHII-PI"-09-32/30-P12
0P0.364.082 TY 1

1.3.2 KoMmruiekT 3amacHbIX 4YacTed M KOMIUIEKT MOHTAXKHBIX YacTeh

yJ0KE€HBI B 07uH stk 3UIT.

1.4 YcrpoiicTBo u padoTa usgeaus

1.4.1 3smepenue 00ObeMHBIX 0JIeH (B JadbHEHIIEM MHUKPOKOHIIEHTPALIUN)
BJIarM, KHUCJIOpPOJA M BOJOPOJAa B AHAIM3UPYEMOM Ta3e C IOMOIIbIO
razoaHaan3aropa OCHOBAHO Ha KOMOWHUPOBaAaHHOM MIPUMEHEHUU
AIEKTPOXUMUYECKUX IIEPBUYHBIX npeoOpa3oBareiei, a UMEHHO:
KYJIOHOMETPUYECKUX UYYBCTBHUTEJBHBIX 3JIEMEHTOB BIAXKHOCTU (B JaJIbHEUILIEM
KYJIOHOMETPUYECKUX 4Y.3.) U TBEPJIOAIEKTPOIUTHOTO YYBCTBUTEIBHOIO 3JIEMEHTA
(B manbpHEHIIEM TBEPOAICKTPOJUTHBIN 4.3.). KOHCTpYKTHBHO Tra3zoaHaiv3aTop
MMEeT J[Ba Ta30BbIX KaHalla: KaHaJI HM3MEPEHU MHUKPOKOHIICHTpaluii Biaru (B
nanpHerimem «KAHAJI HyO») u kaHam W3MEpEeHHd MUKPOKOHIIEHTpalui
kuciopoaa u Bomopona (B panpHedmeM «KAHAJI Oz Hy»), mo koTopbiMm
MPOIMYCKAIOTCA  CTPOro  JO3UPYEMble M  paBHbIE IO pacxoay HOTOKU
aHAJIU3UPYEMOro rasa.

1.4.2 TTpuHIIMO U3MEPEHUN MUKPOKOHIIEHTPAIINI BJIary.

1.42.1 TlpuHnun  W3MEPEHUW  MHUKPOKOHIICHTpAllMi  Bjiard B
aHAIM3UPYEMOM Ta3e OCHOBAH HA HEMPEPHIBHOM KOJUYECTBEHHOM H3BJICUECHUH
BJIarM IUIEHKOM copOeHTa M3 JI03UPYEMOro IMOTOKa Ta3a, OJHOBPEMEHHOM
ANEKTPOIUTUUECKOM PA3JIOKEHUN U3BJICUEHHON BJaru Ha KUCIOPOJ M BOAOPOI U
JNaJdbHEWIIEM UW3MEPEHUH KOJIMYECTBA JJIEKTPUUYECTBA, 3aTPAUYCHHOrO0 Ha
ANEKTPOIIU3.

KonudecTBO 35eKTprUyecTBa, 3aTPayE€HHOrO Ha 3JIEKTPOJIM3 W3BJIEUEHHON
BJIar'¥, & PaBHO W TOK AJIEKTPOJIU3a, TAKUM 00pa3oM, SIBISIOTCS MEpOH 00beMHOMN

JOJIK BJIaTY B aHAJIN3UPYCMOM TI'a3cC.
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Ha pucynke 1, MosiCHSIIOIIEM TPUHIIMIT U3MEPEHHUM BJIard, M300paKeH B
paspese KyJIOHOMETPHUIECKHA 4.3.

Bo BHyTpeHHeM KaHaje MMIMHAPUYECKOTO Kopmyca | TIOMEIIeHBI
AJIEKTPOJBI 2, BBIMOJHEHHBIE B BHUJC TCIMKOMIAIBHBIX HECOMPUKACAIOIINXCS
cupasieil. Mex Iy 3JeKTpoiaMi HaHECeHa TUICHKA 3 9aCTUYHO THAPATHPOBAHHOM
naTuokucu ¢ocdopa, sBISIOMAICT BBICOKOI(PGEKTUBHBIM copOeHToM. Yepes
SYCHKy B HAmpaBICHUH, YKa3aHHOM CTpEIKaMH, HEMPEPHIBHO TPOIyCKaeTCs
aHAJIM3UPYEMBIN Ta3, pacxoj KOTOPOTo MOJJIEPKUBACTCS CTPOTO TOCTOSIHHBIM C
MOMOIIBIO PETYNATOpa pacxoja rasza. M3pnedyennas u3 rasza Biara, COSIHHSSICH C
BEIIIECTBOM IIJICHKH, 00pasyeT pacTBOp (hochopHO KUCTOTHI C BBICOKON yAEITbHON
MIPOBOJIUMOCTHIO.

K o»nektpogam mOAKIIOYEH WMCTOYHUK TIOCTOSIHHOTO HampspbKkeHus 4,
BEJIMYMHA HAIPSKEHUS KOTOPOTO IMPEBBINMIAET MOTEHIUAN Pa3NIOKEHHS] BOJIBI,
o0ecrnieunBasi OJHOBPEMEHHO C TIOTJIOIICHUEM BJIard €€ AJIeKTponn3. B pesynbrare
ATOTO TIPOUCXOJUT AJICKTPOJIUTHYECKAs pEreHepanus IBSITHOKUCH —docdopa,
KOTOpasi BCerja MPUCYTCTBYET B DJEMEHTE B JIOCTATOYHOM KOJHYECTBE U
oOecIieuynBaeT MOJIHOE U3BJICUEHUE BIIark U3 Tasa.

JUist u3MepeHus TOKa DIIEKTPOJIM3a BOJbI B DJICKTPUYECKON Ienu
YCTaHOBJIEH MuuMamiiepmerp 5. B pesympraTe copOimu Biaru M3 TOTOKA
aHAIM3UPYEMOTO Ta3a W €€ JJICKTpoiM3a B IUICHKE COpOCHTa HMEIOT MECTO

CJIEAYIOIINE PEaKIINU:

P,0, +x-H,0 - P,0, -x - H,0, 4)
PZOS-X-HZO—>PZO5+X-H2+§-02, (5)

riae X — KO3 GUIMEHT, IPOMOPIIMOHATBLHBIN KOJUYECTBY U3BJICUCHHON BJIary.
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A3

? 4 Py WA Py
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1 — xopmyc 4. 3.;

2 — DIIEKTPOJIbL;

3 — TUIeHKa COpOEHTa;

4 — UCTOYHMK HANPSDKCHHSI TIOCTOSTHHOTO TOKA,;

5 — MWJIJTHAMIIEPMETP.

Pucynok 1 — [IpuHumn n3aMepeHnii MUKpOKOHIIEHTpAIUi Bllaru

KYJIOHOMETPUYECKHM H. 3.
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Mexny nporieccamu 1o peakuusMm (4) u (5) B yCTaHOBUBILIEMCSI PEKUME
IIpHU TTOCTOSSHHOM 3HAYE€HWH MHUKPOKOHIIEHTPAIMW BJard B aHAJIM3HPYEMOM Tase
HACTYyIaeT paBHOBecHEe. B cooTBeTcTBHM C 3akoHOM Dapajes, yCTaHABIUBAOIINM
CBSI3b MEXKIY KOJHMUECTBOM BEIIECTBA, BBIICTUBIIETOCS HA AIEKTPOAAX B MPOLIECCE
IEKTPOIN3a, W 3aTPAauye€HHBIM TIPH 3TOM KOJWUYECTBE OJJICKTPHUECTBA, TOK,
U3MEPEHHBI 10 MHJUTMAMIIEPMETPY, BKIIOUEHHOMY IIOCJIEIOBAaTEIBHO C
UCTOYHUKOM TIUTaHWS, SBISICTCS TOYHOW MEpOW KOHIIEHTPAIlMd BIIAaTH B

AHAJIIM3UPYCMOM I'a3€ U CBA34dH C HOCHGIIHCfI CJICOAYIOIUM COOTHOICHUCM

B, —m 1, (t+ 273,15)’ 6)
2 Q P

rae By, - MUKPOKOHLICHTpALMS BIIarU B QHAIM3UPYEMOM Tase, mia

|1 — TOK anekTposn3a, MKA;

t — TemnepaTtypa okpyxarouiero Bozayxa, °C;

Q — pacxo aHAIM3UPYEMOro Ta3a (ISl yCIOBUIA U3MEPEHHit), CM>/MUH;
P — armocdepnoe nasnenue, klla (MM pT. CT.);

M — ko3¢ ULHEHT, 00YCIOBIEHHBIN BHIOOPOM €IUHULL U3MEPEHUI, PaBHBIHI

viH - oM - kIa
2,582 pu BeIpaXeHUU aTtMocdepHoro nasienus B klla
MUH - MKA - K

-1
MJIIH - CM3 * MM.PT.CT.

Wiy paBHbIM 19,39 IIPU BBIPAXKECHUH aTMOC(HEPHOTO

MUH - MKA - K
JIaBJICHUS] B MM PT. CT.

JInsi KOHTpPOJISI MOJIHOTHI WM3BJICUEHUS BJIATM B KYJOHOMETPUYECKOM 4.D.
MOCJICTHUN BBITIOJIHEH B BUJE JBYX uacTed — pabouell W KOHTPOJIbHOM,
PAaCIIOJIOKEHHBIX JIPYT 3a IPYrOM IOCIEI0BATEIBHO 10 XOAY rasa.

B cimyyae ymeHbIlI€HUS TTOJTHOTHI W3BJICUCHUS BJIArd B 4.3., HAIPUMEDP, IPU
3arps3HEHUU TUICHKU COPOEHTA, YBEIMYMBAETCS TOK AJIEKTPOJIM3a B KOHTPOJIbHOM
gyacth 4.3. [Ipym ucCnpaBHOM KyJOHOMETPUYECKOM UY.3. COOTHOIICHUE MEXKITY

TOKaMH B paboueil 1 KOHTPOJIBHOM YacTAX JOJKHBI YAOBIECTBOPITH HEPABEHCTRY:

I, <0,08(I, +1,), (7)
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rie |k u |, — TOKHM, COOTBETCTBEHHO, B KOHTPOJIbHOM U paboueill yacTsix
q.93., MKA;
0,08 — xoadduiment, oO0yCIOBICHHBIM COOTHOIIEHHWEM JJIMH pabodeil u
KOHTPOJIbHOM YacTeH 4.3. U KaueCTBOM COPOIMOHHOTO CJIOS 4.3,

[Ipu pabore ra3zoaHamM3aTOp MOCTOSHHO ABTOMATHYECKH OTCJIECKHUBAET
COOTHOIIIEHHE MEX]y TOKaMU KOHTPOJBHOM M paboueil yacted 4.3. B ciyuae
HECOOJTI0ICHNS HepaBeHCTBA (7) BKIIFOYAETCS CUTHATU3AITHSL.

1.4.3 ITpuHIMO U3MEPEHUH MUKPOKOHIIEHTpAIM KUCI0pOoaa U BOJOpoaa

1.4.3.1 ITpuHLMI U3MEPEHUI MUKPOKOHIIEHTpAIM KUCIOPO/Ia U BOJIOPOAA
B aHAJIM3MPYEeMOM Tra3e OCHOBAaH Ha MPOBEICHUHM KAaTaTUTHUYECKOW peaklud HX
B3aMMOJICHCTBUS B JO3UPYEMOM IOTOKE aHAIU3HPYEMOIO ra3a, OJHOBPEMEHHOM
M3MEPEHUH KOJIMYECTBa OOpa3oBaBIIEWCS B peE3ysbTaTe 3TOM pEaKIMH Biaru
KyJIOHOMETPUYECKMM 4.3. M  IOCIEAYIOIIEM OIpPEAEICHUH  OCTATOYHOIO
KOJIMYECTBA HEMPOPEarupoOBaBIIETO KOMIIOHEHTa (KHUCIOpOAa WU BOIOPOAA) C
MOMOIIIBIO TBEPIOIIEKTPOIUTHOTO U.53.

1.4.3.2 Karanutudeckass peakiys B3aUMOJCHCTBUS aHAIM3UPYEMBIX
KOMIIOHEHTOB  (KHCJIOpOJa M BOJOpPOAA) MPOBOAMUTCS MpU TeMIeparype
(750£30) °C B peakTope, KOHCTPYKTHBHO BBITOJIHCHHOM B BHJIE K€PaMHUUCCKOW
ra3oHenpoHunaeMol  TpyOku. Ha  BHYTpPEHHIOIO TMOBEPXHOCTb  TPYOKH,
KOHTaKTUPYEMYI0 C aHAJIM3UPYEMBIM Ta30M, METOJOM BXHTaHUS HAHECEH
KaTanu3atop (MEJIKO3epHUCTAas TIIaTHHA).

B3aumoneiicteue kuciaopoma (Oz) um Bomopoma (Hz) B peakTtope ¢

00pa3oBaHUEM BOJIbI MPOUCXOIUT MO CIEAYIOIIEH XUMUYECKON PEaKIUu:
2H, + O, = 2H,0, 9)

rae 2 — CTeXMOMETPUUECKUH KOA(P(HUIIUESHT PEaKIIHH.

C y4eToM KOJIMYECTBEHHOTO B3aMMOJICHCTBHS KOMIIOHEHTOB peakius (9)
MOKET MPOXOIUTH TIO IBYM HAIPaBJICHUSIM, 2 UMEHHO:

— JUIi  cllydasl ~ TIPEBBIINICHHWS  KOHIICHTPAIlMM  BOJOpPOAA  HAa

CTCXUOMCTPHUYICCKHUM COOTHOHOICHUCM C KHCJIOPOJAOM, TO C€CTb MIJiiA Ciiy4dad

1
By, >§B°2:
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B, -H, +B, -0,=2B, -H,0+AB, -H,; (10)

— JJIA ClIy4das IMPCBBIICHUA KOHHGHTpaI_II/Iﬁ KHCJI0pOoda Hang
CTCXUOMECTPUICCKMM COOTHOIICHUEM C BOJOPOAOM, TO CCTb JId Cciy4dasd
B, >2B,,.

B, -H,+B, -0, =B, -H,0+AB, -0,, (11)

rIe BH2 51 B02 - KOHIICHTpAIUH, COOTBETCTBEHHO, BOJIOPOJIa U KUCIOpO/a B

AHAJIN3UPYCMOM I'a3c, MJ'IH_l;

ABy u AB, - NpEBbILICHNS KOHLECHTPALMH, COOTBETCTBEHHO, BOAOPOAA

" KHCJIopoda Had CTCXUOMCTPUICCKUM COOTHOIICHUCM, MJIH_]'.

Bemmannel AB, u AB, MOTYT OBITH OIPEICIICHBI U3 BBIPAKCHHUIA:

AB, =B, - %BOZ , (12)
AB, =B, —2B, . (13)

1.4.3.3 OcraroyHoe mociie MpoBeSHHONW peakiuu (9) KOJIUYecTBO OJHOTO

U3 KOMIIOHEHTOB (KHCJIOPOJa WJIA BOAOPOJa), TO €CTh OJHOW M3 BEIUYMH ABy
um AB, , ompeiensiercss ¢ NOMOLIBIO TBEPAOIICKTPOIUTHOrO 4.5. IIpuHIMM

JEHCTBUS TOCJIEIHEr0 OCHOBAaH HAa HENPEpPHIBHOM IIEPEHOCE uepe3 TBEepblid
AJIEKTPOJIUT KUCIOPOJa U3 MOTOKA aHAIM3UPYEMOTO ra3a B OKPYXaroUIMil BO3IyX
(peXKuUM «OTKAaYKW» KHCIIOPOJa) WIH HA00OPOT U3 OKPYXAIOILIEro BO3/AyXa B MOTOK
aHaJIu3UpyeMoro raza (pexuM ‘“‘mo3upoBaHusl” Kuciaopoja). Pexxum mnepeHoca
KHCTIOpoJia 00ecreynBaeTcs 3a CYET KUCIOPOJOMOHHONW MPOBOJUMOCTH TBEPAOTO
anekTponuTa npu temmneparypax Boiiie 400 °C. B pexume “oTkayku’” KUCIOPOa
TBEPAOAIEKTPOJIUTHBIM ~ 4Y.3. OCYILIECTBIIACTCA KOJUYECTBEHHOE H3MEpEHUE

Hempopearnposasiero  kuciaopoxa (AB, ), a B pexume “103UPOBAHUS’
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KHCIOpOJia — U3MEPeHHe Helpopearnposasiuero sogoposa (ABy ). I B Tom u B

JIPYTOM CiIy4dae TBEPIOAJICKTPOJMTHBIA 9.3. paboTaeT B KYJIOHOMETPHUYECCKOM
pexuMe ¢ oOeclieueHUueM TMPUHYIUTEIIBHOTO TEepeHoca KHUCIopoJa 3a CueT
PUIOKEHHOTO HAIPSKEHUSI TOCTOSHHOTO TOKA K €€ AJICKTPOJIaM.

1.4.3.4 TlpuHiun AEUCTBUS TBEPAOIICKTPOIUTHOTO UY.D. MOXKET OBITh
MOSICHEH Ha MIPUMEPE U3MEPEHHUS OCTATOYHOTO KOJIMYECTBAa HEMPOPEearupoBaBIIETO

Kucnopona (cnyyait B, >2B,, ).

[TpuHIIMTT pabOTHI TBEPAOIIEKTPOIUTHOTO U.3. CXEMATUIHO M300paKEH Ha
pucynke 2. UD BBINOJHEH B BHUJE KOpIlyca NPOOMPOYHOrO THUMA U3 TBEPAOIrO
anekTponuTa coctaBa 0,852r0,+0,15Y,0s.

Ha BHYTpPEHHIOIO M BHEIIHIOK ITOBEPXHOCTH KOPIyCa 4Y.3. HAHECEHBI
METOJIOM B)KWTAHHS DIIEKTPOAbl 2 U3 MEJIKOAWCHEPCHOM TaTuHbl. Kopmyc
MOMEIIEH B IWJIMHIPUYECKUI HarpeBaTelb 3, 0O€CHeuMBAIONINI pa3orpen
paboueit yacTH 4.3., OTpaHUYEHHOM dIeKTpoaaMu, 10 Temrepatypsl Boimie 400 °C.

Hapy»Hasi MOBEpXHOCTh KOPITyCa 4.3. OMBIBAETCS 3a CUET €CTECTBEHHOU
KOHBEKIIMU OKPY>KalOIIEro BO3IyXa.

Jo3upyeMblii TTOTOK aHAIM3UPYEMOTO Tra3a C 3aJaHHbIM PACXOJOM IO
TpyOKe 6 MPOXOIUT Yepe3 TBEPAOIIEKTPOIUTHBIM 4.3., K DJIEKTPOJIaM KOTOPOIO
MOJIKJIFOYEH UCTOYHUK MOCTOSIHHOTO TOKa 4. [Ipruuem, 11t mepeHoca KUCaopoia u3
aHAIM3UPYEMOT0 Ta3a, BHYTPEHHUU OHIJIEKTPOJ 4.d. JOJDKEH OBITh COCIUHEH C
MHUHYCOM MCTOYHUKA MUTAHMUS, @ BHEIIHUMA — C TIITFOCOM.

[Ipouecc mepeHoca KUCIOPOJAa TBEPAOIIEKTPOJIUTHBIM 4Y.3. IMPOUCXOIAUT
CIEAYIOIIUM 00pa3oMm:

Monekynbl KUCIIOpOJa W3 Ta30BOr0 MOTOKA, KOHTAKTHUPYIOIIETO C
BHYTPEHHUM  JJIEKTPOAOM, JUPPYHIUPYIOT K TOBEPXHOCTU BHYTPEHHETO
ANEKTPOJa M, COPOHMPYSCh HAa HEM, AMCCOLMHMPYIOT HAa aTOMBI, KOTOpBIE 3aTeM
HMOHU3UPYIOTCSA 3a CUET 3JIEKTPOHOB IIATHHOBOT'O AJIEKTPOJA.

[Ton aeicTBUEM MPUIIOKEHHOTO HAMNPSHKEHUS K AJEKTPOJAM Y. 3., UOHBI
KUCJIOPOJIa  MEPEMENIAIOTCS  4Yepe3  TOJILY DJJIEKTPOJIUTAa 10  BaKaHCHUSIM
KPUCTAJUIMYECKON PEIIETKM K BHEUIHEMY AJIEKTPOAY M, OTJaBasi BO BHEIIHIOIO
IIETb YJIEKTPOHBI, PEKOMOUHUPYIOT A0 MOJEKYISPHOTO KHUCIOPO/Ia, MIEPEXOISAIIETO
B OKPY>KarOIIUN BO3YX.

N30OBITOK AJIEKTPOHOB HA BHEIIHEM 3JICKTPOJIC TBEPAOIIEKTPOIUTHOTO 1.3,

INpuBOAUT K BO3HHMKHOBCHHIO TOKa BO BHEIIIHEH SHGKTqueCKOﬁ OeIu,
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MMpONoOpHUOHAIIBHOTO OCTATOYHOMY KOJIMYCCTBY HCTIpOpCarnpoBaBUICTO

KHUCJIOPpOOJa U OIIPCACIIACMOIO 110 MAJIJIMAMIICPMCETPY 5.

A3

BHympeHHul
3neKkmpog

BHewHul anekmpog

1 — xopmyc 4. 3.;

2 — DICKTPOBI,

3 — HarpeBarelb;

4 — UCTOYHMK MUTAHUS TTOCTOSHHOT'O TOKA;
5 — MUJUIUAMIIEPMETP;

6 — razomoaBoAsIIas TPyOKa.

Pucynok 2 — [IpuHuun paOoThl TBEPA03JIEKTPOIUTHOTO Y. 3.

5K1.552.028 PO c. 17



B ycraHoBuBIIEMCS ~pexuME COAEpPKAHUE  HEMPOpPearupoBABIIETO

kucnopona (AB, , MJIH) OIIpeeNnsIeTcs ypaBHEHHEM:

lo, - (t+27315)

AB, =m
2 2.-Q-P

: (14)

rme |, - TOK dYepe3 TBEPAOINCKTPONMTHBIA H.3., PabOTAOUMH B pPEXHME

«OTKaYKM» KUCIOPOAa, MKA.
1.4.3.5 IlpuHnun pAelcTBUS TBEPAOIEKTPOIUTHOIO Y.3. B CiIy4ae

M3MEPEHHUsI OCTAaTOYHOTO KOJIMYECTBA HEMPOpEearnpoBaBIuero Boxopoxa AB, (B

1 y y
clIy4ac BH2 > EBOZ) AHAJIONYCH ITPUBCACHHOMY BBIIIC, HO C TOU JUIIb PA3HUIICH,

YTO MOHBI KHCIOpOAAa NEPEMEIIAIOTCS HE K BHEIIHEMY, a K BHYTPEHHEMY
ANEKTPOLy. ODTO  OOYyCIOBIEHO  T€M, 4YTO [  JaHHOrO  Cciyyas
TBEPAOICKTPOIUTHBIA 4.3. pa3BuBaeT Ha »snekrpoaax IC, mo BenuuuHe
IIPEBBIIIAIONIYI0 TPWIOKEHHOE HANpPSDKEHUE OT HMCTOYHMKA IIOCTOSIHHOTO TOKA
(xomneHcupymomee HampspbkeHue). [Ipy 3ToM  MOJEKYJSpHBIA  KHUCIOPOL,
0o0pa30oBaBIIMIICS Ha BHYTPEHHEM 3JIEKTPOJIEC, IOJHOCTHIO PpPacXOAyeTcs Ha
TUTPUPOBAHKME BOJIOPOJA MO peaklUu 0Opa3oBaHUs BOAbI (8), a B JIEKTpUUECKOU
LEMU MPOTEKAET TOK MPOTHUBOIMOJIOAKHOTO HAIMpPaBJICHHUS MO OTHOIIEHUIO K TOKY

0,
B ycraHoBuBHIEMCS pEXUME IIPU YCIOBHMU IIOJHOIO THUTPUPOBAHMS

BOZIOPOZIA  CONEpXKAHME  Hempopearuposasiiero  Bogopoxa (ABy ,  wmun™)

ONPENEISACTCS YPABHECHUEM:

I, -(t+27315
e (ir2ras)
2 Q.P

, (15)

rae I'02 - TOK 4Yepe3 TBEPIOAICKTPOIUTHBIA Y.3., pabOTalOMUA B pexKUME

«I03UPOBAHM» KUCJIOPOAA, MKA.
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1.4.3.6 Jlna oboux ciydaeB, paccMoTpeHHbIX mo m.a. 1.4.3.4 u 1.4.3.5,
yepe3 TBEPAOIICKTPOIUTHBIM 4.3., MPOTEKAET TOK, HAMPABICHUE KOTOPOTO OyleT
OTPEENATh BUJ HENPOPEAarupoOBaBIIEr0 KOMIIOHEHTA, OCTABIIETOCS B HM30BITKE
MOCJIE PEAaKTOpa, a €ro 3HAYCHUE —KOHIIEHTPALMIO 3TOTO HEMpPOpearupoBaABIIETO
KOMIIOHEHTA.

Boibop pexuma paboThl TBEPAOIIEKTPOJUTHOTO Y.3. MPOU3BOAUTCS
aBTOMATHYECKA [0 PA3HOCTH MEXAY MPUIOKEHHBIM KOMIICHCUPYIOUIUM
HanpspbkeaneM u DJIC, pasBuBaeMoi 4.3. B razoaHanusatope KOMIIEHCHPYIOIIEE
HalpsHKEHUE BBIOPAHO W3  YCIOBUW OOCCIEYCHHS HOPMHPYEMOW TOJHOTHI
nepeHoca Kuciiopoaa yepes aekrponut u npunsaro (0,5+0,05)B.

1.4.3.7 CoBMecTHOE U3MEpPCHHE MHKPOKOHIICHTPAIIMA KHUCIOpOAa U
BOJIOPOJIa TTPOBOJMUTCS MO OJHOMY KaHally U3MEPEHHU U MOXKET OBITh HATJISIHO
MOSICHEHO (PYHKITMOHAIBHON CXEMOM, N300pakeHHOU Ha PUCYHKE 3.

AHaIM3UpyeMBbII Ta3 C TMOCTOSHHBIM pPacXoAOM IOCJIEIOBATEIbHO
OPOXOAUT  OCYmHUTeNb 1, KyJIOHOMETpHYECKHMH 4.3, 2, peakrtop 3,
KYJIOHOMETPUYECKUNA 4.3. 4, W Jajee Yepe3 TBEPIAOIIEKTPOJUTHBIN Y.3. S
cOpackiBaercsa B arMmochepy. Benenue ocymmtenst 1 00yclI0BI€HO UCKIIOYEHUEM
BIIMSHUS COAEPKAHUS BIIAard B aHAIIM3UPYEMOM Ta3e Ha MOTPEUIHOCTh M3MEPEHUs
KOHIIEHTpaIlMi KUCIIOpoAa M BOJOPOJA, OOYCIOBJICHHOW MPUCYTCTBHEM B rase
Biaru. J[js KOHTpOJs BJIard B aHAJIM3UPYEMOM Ta3e Ha BBIXOJIE U3 OCYIIUTENS U
ydeTa ee B Ipoliecce M3MEpPEHHUs KUCIOPoJia U BOAOPOAa B CXeMe MPEeayCMOTPEH
KyJJoHOMeTpuieckuid 4.3. 2. KomnuecTtBo oOpa3oBaBieiics B peakTope 3 BOJIbI
ompeneyseTcss 3a  CYeT  B3aWUMOJICWCTBUA  KHUCIOpOJa W BOJOpOJa
KyJIOHOMETpUYECKHM 4.3. 4. Bce 4.3., BKJIIOYas M TBEPAOSJIEKTPOIUTHBIN 4.3.,
raJlbBAaHUYECKU CBS3aHBI MEXIY COOOW, MUTAIOTCS OT OTACJIBHBIX HCTOYHUKOB
nutanug Cty, Cto u CT3 U NOAKIIFOYEHBI K U3MEPUTEIBLHOM LENH, TPEACTABICHHOM
muonamu Vi, V2 u TokomsMmeputenbHbiMU Tpubopamu PAl u PA2, takum
oOpa3oM, YTOOBI OOECIICUHUTh alreOpanvecKoe CI0KEHHUE CHUTHAJIOB U.d. JUISA

TpeOyeMbIX (PYHKITMOHAIBHBIX MPE0Opa30BaHMI MOCIETHUX.
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Bxog ,/ v, i // Boixog
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— CT3 CT2 cTi
I Ha0' '{
V1 V2
|<} I1H20 Iq s
I Hz0' I —
= e N e 1o, f1os
10, ~ N4 10,

1 — ocymmrens;

2, 4 — KyJJOHOMETPUYECKHUH Y. 3.;

3 — peakTop;

5 — TBEPJIOAICKTPOJMTHBIN . 3.;

CT1...CT3 — UICTOYHHKHU MUTAHMS TOCTOSSHHOI'O TOKA;
V1, V2 — nuonsr;

PA1, PA2 — Toxou3mMepuTeabHbIe TPUOOPHI.

Pucynok 3 — @yHKIIMOHAIbHAA CXEMa U3MEPEHUN MUKPOKOHIIEHTPALIUI
KHCJIOpOJIa U BOAOPOa
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ITo CYyTHU, UBMCPUTCIIbHAA CXCMa IIPCACTABJICHA B BHUAC MOCTAa C AWArOHaJbHbBIM

BKJIIOUeHMEM 4.3. Eciau B AHAIIM3UPYCMOM TIa3Cc COACPIKUTCA N30BITOK BOJOpoaa

. 1
(cmywair By >§B02)’ TBEPJIOAEKTPOIUTHBIM 4.3, 5 pasBuBaercs OIJIC,

IMPCBLIIIAIOIIAA KOMIICHCUPYIOIICC HAIIPSKCHUC OT HCTOYHHKA CT1. B »tom

clydae B IEMM 4.5. 5 YCTAHABIMBAETCS TOK IepeHoca kuciopona g ,
nponopuroHaneHeiid BenumunHe AB, . Ilpu 3TOM 4Yepe3 TOKOM3MEPHUTEIbHbBIN
npubop PA1 mpoTekaer TOK, paBHbIH CyMMe TOKOB mepeHoca kucnopona (g ) u
3JICKTPOJIM3a BIIArM KyJloHOMeTpudeckoro 4.3. 4 (1 ). OnHOBpeMeHHO depes

TOKOU3MEPUTEIbHBIN Mpubop PA2 mporekaeT TOK, paBHBIM Pa3HOCTH TOKOB 4.3. 2

!
1 4 (COOTBETCTBEHHO, |y o U 1y ;).

B APYIroM CJIydac, KOoraa B aAHAJIU3UPYCMOM Ia3C COACPKHTCA U30BITOK

Kuciopoza (cinydan B, >2B, ) TBepmosnektponuTHeii 4.5. 5 passuBaet J/IC,

MEHBIIIYI0 KOMIICHCUPYIOIIETO HaIlpspKeHWs. Torga TOK IepeHoca HOHOB

kuciopopa (I ), mpomopuuoHanbHEI BenmumuuMHe AB, ,  uM3MeHHMT CBOe

HaIpaBJeHUE U OyJeT SABIATHCA OAHOW M3 COCTABJISIOIIMX TOKA, MPOTEKAIOLIErO
yepe3 Tokou3MepuTenbHbld mpuoop PA2. Ha pucynke 3 mid HarisiAHOCTH
IpEJICTaBJICHbI JIBa TOKOU3MEPUTENBHBIX Ipubopa. B razoananusarope 6marogaps
UCIIOJIb30BaHUIO 00Jiee COBEPIIEHHOTO TEXHUYECKOTO PpEeUIeHHs, MPOUCXOAUT
aBTOMAaTUYECKOE CII0KEHUE M BBIYMTAHHME TOKOB U PE3YyJIbTATUPYIOLIEE 3HAYCHUE
TOKa B IIEpECUYETE HA 3HAYEHUE HW3MEPSAEMOro KOMIIOHEHTa BBIBOJUTCA Ha
OTCYETHOE YCTPOMCTRBO.

Konnentpanusa kucinopoga H  BOAOPOJAa B aHAJIM3UPYEMOM  rase

AHAJIUTHYCCKU OIIPCACILAOTCA COITIACHO CIICAYIOIIUM YPAaBHCHUAM:

| I, =1, ) (t+27315
B, :m(02+ H,0 Hzo)(+ 3 )’ (16)
2 Q-P
BH :m(lloz +IH20 _I:-izO)(t+273’15)’ (17)
2 QP
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'
rac |H20 141 IHZO - TOKHMH DOJICKTPOJHM3a BJard KYJIOHOMCTPUUCCKUX U.0.,

YCTAHOBJICHHBIX II0 XOJy Ta3a II0CJE, COOTBETCTBEHHO, peakropa u
OCYIIUTENSA, MKA.

1.4.4 Onucanue NpUHIMITHATBHON ra30BOM CXEMbl ra30aHaIN3aToOPa
1441 ["azoBas NPUHIUITHATbHAS cxema razoaHajgnzaTopa

5K5.132.032 X3 Bkirodaet B ce0s KysioHOMeTpuueckre 4.3. (UD 1, YD 2, U D 3),
¢unprpa @, npocceneit [AP1 — JIP2, crabunuzatopoB npasnenuss PJ(1-P/13,
ocymutenst O u unaukatopoB pacxoaa UP1-UP3.

OuuieHHBIH OT MEXaHWYeCKUX npumecerd B puiibtpe @ aHAIU3UPYEMBIit
ra3 pasfeisieTcs Ha TpU NOTOKA, OJAWH U3 KOTOPBIX YEPE3 PEryJISITOp IaBICHUS
P/I1 Tuna “no ceds” u nuaaukatop pacxoaa MP1 Oalinmacupyercst B atMmocepy, TeM
caMbIM oOOecrieynBasi yYMEHBIIIEHUE TPaHCIOPTHOrO 3ama3fpiBaHus. Pacxon
OaifmacupyeMoro raza B 3aBHUCHUMOCTH OT BEJIMYMHBI BXOJHOTO JAaBJICHHS Ta3a
KoJebnercsa B npeaenax oT 3 go 60 n/4. Haznauenue perynsropa nasnenust PJI1,
paboraromiero B nape ¢ apoccesnem JIP1, cocTout B mojiep:KaHud MOCTOSSHHOTO
naBlenus rasa B npegenax ot 25 mo 28 kIla (or 0,25 mo 0,28 krc/cm?) B ra3oBoii
CUCTEME Ta30aHAIM3aTopa NpH W3MEHEHUM JaBJICHUSA Tra3a Ha BXOAE B
razoaHanu3aTtop. OcTajapHblE [Ba MOTOKAa HAMNPABJISAIOTCS IO JIBYM Ta30BbIM
ka"HaiaMm. [lo omnomy kanamy («KAHAJIY H;O») npousBonmarcs u3aMepeHus
comaepxkanue Biard (4.3. 3), a mo apyromy kaHamy («KAHAJIY O, Hy»)
U3MEpEeHHs cojiepikanne kucioponaa B Bogopoae (H D1, U D 2, UD 4 u Y D 5).
JIns mopaep KaHusl IMOCTOSTHHOTO Pacxojia ra3a B KaXKJIOM KaHAJIE MCIIOJIB3YIOTCS
perynsropsl gaBiaenus PJI1 u PJ12, a Taxke npoccenu JIP1 u JIP2.

HoMmuHaneHbI pacxo ra3a no KaxJIoMy KaHAIy M3MEPEHUM COCTaBIISET
75 cm3/mMuH. TOYHOCTH NONIEp:KAHUS pacxoja Traza He xyxe *1,5 cm3/mum.
Hactpoiika pacxomoB raza uepe3 OalllmacHyl0 JUHUIO W KaHaJIbl H3MEpPEHUN
ocymiecTBisieTcs peryiaropamu nasienuid P/1, P12 u P/[3 perynupoBoyHbIMHU
BUHTaMH, BBIBEJICHHBIMU Ha TEPEAHIO MaHEIb W3MEpUTEIbHOro Onoka. Jls
MHJIUKAIlMA PAcXOJ0B raza 4epe3 KaHallbl U3MEPEHUM B CXEME MPEayCMOTPEHBI
uHaUKaTopsl pacxona P2 u 1P3.

C uenp0 yMEHBIIEHUS MOTPEUIHOCTH M3MEPEHUN MUKPOKOHIIEHTpAIUil
KHCJIOpOAa MW BOAOPOJAa B OJHOM H3 KaHAJOB W3MEPEHUN YCTAaHOBIICH

ocymmutens O.
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1.4.5 Onucanue 3MeKTPUYECKO CXEeMbI ra30aHanu3aropa
1.4.5.1 [IlpuHuunuanpHas DJJIEKTpUUECKass CXeMa Tra3zoaHaiu3aTopa

5K2.840.033 23 Bkitouaet B cebs cieayronue GyHKIIMOHATbHBIE OJIOKH:

—  jpatumk 5K5.132.032 (A1);

—  crabmmmsaropsl 5K5.123.105 (A2) u 5K5.123.113 (A3);

—  peryasarop temreparypsl SK5.157.058 (A4);

—  OJIOKM TOKOBBIX IpeoOpa3zoBareiell W IMepeKiroyaress JAuana3zoHoB,
MMEHYeMbI€ B TalibHEiIeM, coorBeTcTBeHHO, BTII u I1]] 5K5.427.051 (A9);

— Omox aHajoro-muQpoBOro mpeoOpaszoBaTeas W JIUATHOCTHKH,
uMmenyemblii B fanbHeimeM (BAIIIT u [[) 5K5.427.050 (A10);

—  Onok nudposoit unaukanuu 5K5.043.008 (A12);

— OJIOK  aHaJNOro-JOTMYECKUW,  HMEHYEeMbId B  JajbHEHIIEM
BAJI 5K5.427.059 (A6).

DJIEKTPUYECKOE  MHUTAaHUE  OCHOBHBIX  (DYHKIMOHAJIBHBIX  OJIOKOB
OCYHIECTBJISIETCS. OT  YHUPUIUpOBaHHBIX TpaHchopmaTtopoB T1 wu T2,
MOJKTIOYAeMBIX K CETU MEPEMEHHOTO TOKa 4epe3 TyMOJep Si U MpeaoXpaHuTeNn
Fiu Fo.

1.4.5.2 Jlatyuk mnpegHa3HayeH i1 OJAHOBPEMEHHOIO IMpeoOpa3OBaHUS
KOHIICHTpAIlMi  BJarv, KUCIOpOJa MW BOJAOpPOJAa B TOKOBBIE CHUTHAJIbI
U3MEpPUTENHHON NHGOPMAIINK aHAJIOTOBOM (DOPMBI 1 BKJIFOYAET B CEOS:

— KYJOHOMETPUYECKMUA  4Y.3., MNPEAHA3HAYCHHBIM U1  HW3MEpPEHHU

KOHIIEHTpaIui Biaru B rase nocie ocymmurens no “KAHAJTY Oy, Hy” (UD1);

— KYJIOHOMETPUYECKUM  4.3., [PEIAHA3HAYEHHBIM JUII  U3MEPEHUU
KOHLICHTPAIUU BJIary, oOpa3oBaBIICHCS nocJjie peakrTopa o
“KAHAJTLY Oy, Hy” (U32);

— KYJIOHOMETPUYECKUM  4.3., [PEAHA3HAYEHHBIM JUII  U3MEPEHUU

KOHIIEHTpAIMi BJaru B aHanuzupyemom raza no “KAHAJIY O, Hy” (U23);
— TBEPAOIJIECKTPOJIUTHBIN 4. 3. 110 “KAHAIJIY O, Hy” (UD5);
— peaxrtop no “KAHAILY O3, Hy” (UD4);
— TEPMODRJIEKTpUUYECKHM npeodpa3zoBatelb TeMnepatypsl (B1);
— wnarpeBarenu (E1 u Ey).
OYHKIMOHAIBHOE HA3HAYEHHE Y. 3. JIaTYMKA PACCMOTPEHO paHee NpH

OIIMCAaHUM IIPUHIUIIOB I/IBMepeHI/Iﬁ KOHHGHTpa]_II/Iﬁ BJIark, KHCJIOpOJda U BOAOpOJda.
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1.4.5.3 C nenbio nosicHeHusI Ha3HAYeHUH OJIOKOB MPUHIIUITHATBHON CXEMBbI
5K2.840.033 23 na pucyHke 4 npue/ieHa QyHKIIMOHANIbHAS dJIEKTPUYECKas cXxema
NOSICHSIIOIAs TPUHIIMIT TPEeoO0pa3oBaHUs TOKOBBIX CUTHAJIOB 4Y.3. aHAJIOTOBOM
(hOopMBI B BBIXOJTHBIE CUTHAJIBI Ta30aHATN3aToOpA.

Curnaner UD 2, UD 1 u UD 5, ycranonenHsix B « KAHAJIE Oz, Ho»,

!
COOTBeTCTBCHHO TOKHM |4, I, o u |y, mocrymator ma cymmarop C, rae

IPOM3BOJUTCS W3 TIpeoOpa3oBaHue 10 aiaroputMmy coriacHo (15) u (16).
[IpeoOpazoBaHHbIE CUTHAJIBI ¢ cymMMaropa W curHai YD 3, yCTaHOBJIIEHHOTO B
«KAHAJIE HO», gBnstoTcs 3ME€KTPUYECKUMH CUTHAJIAMH aHAJIOTOBOWM (OpPMBI,
MPONOPIIMOHAIBHBIMU U3MEPSAEMBIM KOHIIEHTpAIMAMHU KHUCIOpPOJa, BOAOpOAa U

BIard. OTH  CHrHambl d4epe3 mpeoOpasoarenmn I, ., II, w1l

MUKPOKOHIIEHTpAlM ~ BJard, KHUCJIOpPOJa M  BOJOPOJA, COOTBETCTBEHHO,
nmpeoOpa3yloTcsi B CHUTHaIbI MmocTtossHHOro Toka 0...5 MA wm 4...20 MA.,
COOTBETCTBEHHO, 10 BJIard, KUCJIOPOAY U BOJOPOY.

[lepexntoyeHrne JUana3oHOB MU3MEPEHUH 1O KaXIOMy KOMIIOHEHTY

NPOU3BOAUTCS BPYUHYIO C IIOMOLIBIO NepeKirodarenied ananasonos /1, ., 11,

u I, .
[IpeoOpazoBarenu Iy o, Iy, u II; npeacraBisioT co0olt ycTpoiicTBa

peoOpa30BaHUs aHAJIOTOBBIX AJIEKTPUUYECKUX CUTHANIOB HampsbkeHuem 0...10 mB
B CUTHAJIBI TOCTOSTHHOTO TOKa 0...5 MA win 4...20 MA.

DJIEKTPUYECKHE CUTHAJIBI IMOCTOSSHHOrO Toka HampsbkeHnem 0...10 mB
bopMHUpYIOTCS JE€NUTENEeM HaNpsDKEHU Ha MPEU3UOHHBIX pe3ucTopax M
MO/IAOTCSL HAa BXOJ| MpeoOpaszoBaresiel uepe3 MmepeKirovaresid quana3oHoB S3-S5
(cm. 5K2.840.033 D3).

[TapanienbHO CUTHaIBI 4Y.3. MOCTYMAIOT 4Yepe3 MEepeKIIIoYaTesb PexuMa
m3mepennit IIPU Ha Bxon ycunurens Y u janee 4depe3 aHanoro-mugppoBoi
npeoodpazoBarens AIIIl Ha 6ok nudposor uHankanuu BIU (cM. pucyHok 4).
[Tocnennuii mpencraBiseT co0OM TpeXpaspsaHbI UPPOBONH HMHIUKATOP C
mnaBatouierd 3angrtou. llepexmtodeHue 3ansTod (MEpEeKIIOYEHHE UANa30HOB
M3MEPEHU) OCYUIECTBIAECTCS AaBTOMATUYECKUM MEPEKII0YaTeIeM IHara3oHOB

ATIJI, moaxIrO4eHHBIM B [T OOpPaTHOM CBSA3U yCUIUTENS Y.
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4302 - 4.5. AnA uamepenus Bnaru nocne peaktopa B ~KaHane O,,H,"; Y01 — 4.5. ans uamepeHna Bnarw
nocne ocywutens 8 "KaHane Op,H,"; 433 - u4.o. ana uamepenus snaru B "KaHane H,0"; 435 - teepao-
ONEeKTPOMMTHEIN 4.3.; Y34 — peaktop; [ - matuuk; C - cymmatop; [MH0 ,M02m lMH, - npeobpasocsatenu
MUKPOKOHLEHTPauUmn, COOTBETCTBEHHO BRaru, kucnopoaa u sogopoaa; [H,0 ,M100z2um MNOH, - nepekniovatens
[nana3oHOB M3MepeHui, COOTBETCTBEHHO, BARaru, kucnopola v Boaopoaa; [NPU - nepeknioyaTtens pexwuma
uameperun; Y — ycunutenb; Al — asToMaTvMyeckun nepeknoyatens auanasoHos; AL - aHanoro-
uvodposon npeobpasosatenp; bBUW - 6nok uvodposoin umHaukauum; BI - 6nok amarHocTuku; BUH - 6nok
UHAMKauum HewcnpasHocTen; E1 — TepmoanekTpuuyeckunm npeobpasosatent TemnepaTyps; E2 — Harpesa-
Tenn; PT - perynatop Temnepatypb; 3T — 3aaaTyvk TemnepaTypbl.

Pucynok 4 — @yHKIHOHAIBHAS 3JIEKTPUUECKAS] CXEMA ra30aHaIn3aTopa
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Takum oOpasom, Ha paszbeM «BbIXOJl» HenpepblBHO TOCTYHaOT
UH(GOPMAIIMOHHBIE CUTHAJBl IO KaXIOMY H3MEpPSAEMOMY KOMIIOHEHTY, a Ha
mudpoBoe TabI0 — TOJBKO OJAWH WHMOOPMALMOHHBIA CHUTHAJ TO BBIOOPY
orneparopa.

OOHOBPEMEHHO CHUTHAJBI 110 BJIare, KUCIOPOAY U BOJOPOAY MOJAKOTCS Ha
ook nuarHoctuky bJl, mpegHazHayeHHBIM M1 JUArHOCTUKU HEUCIIPABHOCTH
razoaHanuzaropa. B ciydae mpeBblllIeHHUsS MUKPOKOHLEHTpAIMH MO KaKIOMY U3
M3MEPSIEMbIX KOMIIOHEHTOB cBbime 1000 min, uu B ciyyae HeMcnpaBHOCTH 4.5,
a UMEHHO: B CJIy4ae HEMOJHOTHI U3BJICUEHUS BJIATd COTJIACHO (6) CUTHAIU3AIMS O
HEUCIIPAaBHOCTH razoaHajin3aTopa OCYILECTBIISIETCSA BKJIFOUEHHEM
COOTBETCTBYIOIIEH CHUTHAJBLHOM JIaMIlbl Ha OJIOKE HWHAMKAIMU HEUCIPABHOCTH
BUH.

Harpes u mnopaepxaHue Ha MOCTOSIHHOM 3HAQUYEHUM TEMIIEPATypbl
TBepaoIekTposTHOro 4.3. (UD 5) m peakropa (UD 4) ocymecTBiaseTcs
HarpeBatenieM El ¢ momomipio perynsitopa temrepaTypel PT, pabortaromero B
peXKUME TMPOMOPIIMOHAIBHO- AU (HEPEHIIMATBFHOTO PETYIUPOBAHUS TEMIIEPATYPHI.
B kagecTBe mepBUYHOrO TMpeoOpa3oBaTeisl g PEryJsaTOPOB TEMIEPaTyphbl
UCIIOJIB3YETCSl  TEPMOAJIEKTpUUECKUil mpeobOpazoBatenb El  (mmaTuHOpoaMiA,
miaTuHOBas Tepmomapa tuma Tnp-0679-01 wmm TXA (K)). 3amarumkom
temnepatypbl 3T peryastopa PT choyxur mnepeMeHHbId pe3uctop (CM.
5K2.840.033 33), BeIBeJIcHHBIN Ha 3aHIOI0 MaHENb TazoaHaiuzaTopa. B ciydae
HEHCIIPAaBHOCTHU PETYJISATOpa TeMIlepaTyphl (IIPU BBIXOAE U3 CTPOS YIPABJISIONIETO
AJIeMEeHTa — TUPUCTOPA, HEUCTIPaBHOCTHU nipeoOpa3oBarens E1 u 1.1.) wnu B ciiyyae
BBIXOJIa M3 CTPOSI HArpeBaTeliel, CUTHAJl O HEHUCIpPaBHOCTU C peryiaropa PT
MOCTyTNaeT HEeMOCPEACTBEHHO Ha OJIOK MHIMKaIMKU HerucnpaBHoctu BUH.

1.4.6 YcTpoicTBO razoaHainzaTopa

1.4.6.1 KOHCTpYKTHUBHO ra30aHajnu3aTop COCTOUT U3 OJIOKA M3MEPEHUH U
JaTYMKa, CMOHTUPOBAHHBIX B OJTHOM KOpITyCe.

1.4.6.2 OOwmuii BuUJI TrazoaHaauszatopa MpuUBEJAeH Ha pucyHke 5. Ha
BHEILIHUX CTOPOHAX KOpITyca ra3oaHajin3aTopa isl LieJId CO3[JaHusI KOHBEKTUBHOTO

TEIJI000MEHA HMEIOTCS BCHTHJIIOMOHHBIC OTBCPCTHAA.
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Ha nepenneit manenu razoananu3aropa pacrnojoxkeHsl: Tymonep «CETby
JUISL BKIIIOUEHMSI Ta30aHalu3aTopa B paboTy, MepeKiIovaresid Iuana3oHOB
U3MEpPEHUI TI0 Bjare, KMCJIOPOAY U BOAOPOJY; TpexpaspsiHoe nudpoBoe TadIo,
IIPUKPBITOE CBETO3ALIUTHBIM CTEKJIOM; NEPEKIIIOYATEND PEKUMOB U3MEPEHUN TS
BbIOOpa pojia U3MEPSEMOT0 KOMIIOHEHTa MO HU(poBOMYy Tabi0; CHUTHATH3AIMS
peXrMa W3MEPEHH Ha CBETOAMOJAX 3€JIEHOr0 IIBETa; CHUTHAIM3AlUUS O
neperpy3kax Mo M3MepsieMbiM KOMIIOHEHTaM Ha CBETOJIMOAAaX; CUTHAIM3aIuUs 00
OTKa3e 4.3. (KyJOHOMETPUYECKUX) Ha CBETOJMOJIE KPACHOTO I[BETA; CUTHAIU3ALIHS
O HarpeBe 4.3. (TBEPIO3JIEKTPOJMTHOIO W PEAKTOpa) HAa CBETOAHMOJE KPACHOTO
[[BETa; UHIUKATOPHI PACX0JI0B ra3a (depe3 OalacHyo JUHHUIO U 4.3.) PEryJIsSTOPBI
pacxooB rasza AJisi py4yHO yCTaHOBKU PacXOJ0B ra3a yepe3 OalNnacHyro JUHUIO U
q.3.

Ha 3anHeil maHenu razoaHanu3atopa pacroiiokeHsl: pazbeMm «BbIXO»
JUIsL  TOJKIIOYEHHs] peructpupytomero npudopa; passem «CETb» mms
MTOAKIIFOUECHUS Ta30aHAIN3aTOpa K CETU MepeMEHHOro Toka; pazbem «[IOBEPKA»
JUISL TIOAKJIFOYEHHS TIOBEPOYHOTIO KI'yTa; 3aaTYMK TEMIIEPATYPbI HarpeBaTes s
YCTaHOBKM TEMIIEPATYPhI HArpeBa TBEPAOIIEKTPOIUTHOTO Y.3. U PEAKTOpa; THE3/10
«t °C 4.3.» U1 KOHTPOJIS TEMIEPATYPBI TBEPAOIEKTPOIMTHOIO Y.3. U PEAKTOPa;
mrynep «BXO/ I'A3A» nns nmogsoaa aHaIM3UPyEMOro ra3a K ra30aHaau3aTopy;
mrynep «BbIXO/ Oz, Ho» nna xonTposa pacxona rasa no «KAHAJIY O,, Ho»
(kaHAJly W3MEpPEHUN MHUKPOKOHIICHTPAIMI KHUCJIOpOJa M BOJOPOJA); IITYIEP
«BbIXO/J H,O» nmns xoutponsi pacxoma raza no «KAHAJIY HyO» (xanamy
M3MEpEeHHIl MHKPOKOHIIeHTpauuii Biarn); mryrep «BAWITACY» mis KOHTpous

pacxoaa ra3a 4cpe3 6aﬁHaCHYIO JIMHUIO I'a30aHalJIn3aTopa, IIPpCAOXPAHUTCIIH.
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A — 6710k u3mepenuit; b — natuuk;

1 —tym6nep “CETDH”;

2 — MepeKIIIoYaTev JUana3oH0B U3MEPEHUHN 10 BBIXOJHOMY CUTHAIY;
3 — mudpoBoe TabI0;

4 — mepeKIIIoYaTeNb PeXUMOB U3MEPEHU;

S — CUTHAJIM3AIIUS O PEKUME U3MEPEHU;

6 - curnanuzamus “TIEPEI'PY3KA” no usmepsieMbIM KOMIIOHEHTaM;
7 — curaammzanusa “OTKA3”;

8 — curnanmuzanus “HAI'PEB”;

9 — UHAMKATOPHI pacxo/1a rasa;

10 — perynsiTopsl pacxo/I0B Ta3a;

11 — pazbem “BbIXO/”; 12 — pazbem “CETb”; 13 — pazsem “IIOBEPKA”;
14 — 3ajpaTyuk TemrepaTypbl HarpeBaTes;

15 —rue3mo “t °C 9. ».”;

16 — mryuep “BXOJI I'A3A”; 17 — mtynep “BbIXO/l O, Hy”;

18 — mrrynep “BBIXOJT H,0”; 19 — mrynep “BAUIIAC”;

20 — nmpegoxpanuTenu; 21 — kreMMa 3a3eMIICHUS.

Pucynok 5 — O0uuit Bua razoaHain3aropa
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DJIEKTPUYECKHUE U Ta30BBIE y3JIbl Ta30aHAIN3ATOPA PA3MEIICHBI HA [IACCU
0JI0Ka U3MEPEHM U JaTurKa, BCTABIIsIEMOE C JIMIIEBOI CTOPOHBI B Kopiryc. OO0mumii
BU/I Ta30aHaIM3aTopa 0€3 BepXHEH KPBILIKU (BT CBEPXY) MPUBEICH HA pUCYHKE 6.

1.4.6.3 [Ina usmepeHuid pacxo/ia raza uyepes 4.3. B COCTaB ra30aHaan3aropa
BXOJIUT YCTPOWCTBO g u3MepeHus pacxoja rasza YHWPI'-2I. Bremnwuii BuA
YUPT'-2I" noka3aH Ha pUCYHKE 7.

Konctpykuus YUPI'-2I' npencrasiser co0oil Oropetky 1, ocHoBaHue
KOTOPOM COEIMHEHO C PE3MHOBOM Tpyliel 2, 3aloJHEHHON MEeHOOOpa3yoIUM
pacTBOPOM ¥ Ta30MOABONAIICH TpPyOKOW 3, BBIMOJHEHHOW W3 THOKOTO
noguMepHoro manra. TpyOka 3 mpenHazHadeHa JUisl MOAKIIOUEHHUS K Ty EpaM
U3MEpUTENHHOTO npubopa. /s obecnieueHnss MEXaHMYECKOW MPOYHOCTH OrOpeTKa
3aKJIFOUYECHA B METAIUTMYECKUIN KOPIYyC 4 KECTKO yCTAHOBJICHHBI HA OCHOBAHUU 5.
Bepxnuii koHel| OI0peTKH CO00IAeTCsl C aTMOC(HEPHBIM BO31YXOM.

N3mepenue pacxonaa raza ¢ nomomipto YHWPI' ocHOBaHO Ha ompenesneHun
BPEMEHH TMPOXOKIACHHUS MBUIBHOTO MYy3bIpbKa NOJ JWHAMHYECKUM HAmopoOM
aHAIM3UPYEMOT0 Ta3a MEXKy KOHTPOJIIbHBIMUA OTMETKAMU OIOPETKH 2.

[IpaBuna BbIONHEHUs u3MepeHHM ¢ nomowblo YUWPIT uznoxeHsl B

“Meroauke U3MEPEHUI pacxoja rasa my3slpbkoBbiM MeTogom” MU 5K0.283.001-
2012.

1.5 MapkupoBKa 1 mu1oMOMpOBaHue

1.5.1 Ha numeBoll maHeduW Tra30aHAIM3aToOpa HAHECEHbl HAIIUCH:
«OHUKCy, 3nak yrBepxkaenus tuna mo [1P50.2.107-09, «[TEPET'PY3KA O, Hy,
H>0», «OTKA3», <HAI'PEB», «OCYILIUTEJIby», «O,, Hz, H,O», «/Inamazonsl
M0 BBIXOJHBIM curHajgam», «O,, 5, 10, 100, 1000, co», «Hy, 5, 10, 100, 1000, oo,
«H,0, 5, 10, 100, 1000, oo», «CETb», «BAHUIIAC», «PACXO/1 H20», «PACXO/]
H>, Oo».

Ha mudpoBoM Tabiio HaHECEHO MEXIyHAPOJHOE OOO3HAUYCHHUE EIUHUIIBI

U3MEPEHHUsT «ppMm».
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1 — 610k u3MepeHuit; 2 — natuuk; 3 — MEXKOJOUHBIE pa3beMbl; 4 — OJIOK

NN

TBEPJODJIEKTPOJIUTHOTO 4. 3.; 5 — OJOK peakropa; 6 — Oydep; 7 — GUIbT;
8 — ocymmrtenb; 9 — OJOK KyJOHOMETpHUYECKHMX 4. 23.; 10 — crabunmuzatopsl
napienus; 11 — umaaumkatopsl pacxonma; 12 — mmara BALIT u JI; 13 — nnara
peryisatopa temneparypsl; 14 — mmara BAJL; 15 — mmara BIUJT u I1/]; 16 — nnata
crtabunuzaropa; 17 — mnata crabunuzaropa; 18 — tpanchopmaropsr; 19 — muara

61oka nudposoro Tabmo; 20 — Kpoce-TIIaTa.

Pucynox 6 — ['azoananuzatop (Bu cBEpXy 0€3 KPBIIIKH )
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LA A,

1 — xanubpoBaHHas OIOpeTKa; 2 — rpyiia pe3suHoBasi; 3 — ra3omnoABosIIas TpyoKa;

4 — xopmyc; 5 — OCHOBaHHUE;

Pucynok 7 — OOuuit Bua uaMepurens pacxojaa raza tuna Y UPT-2IT
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1.5.2 Ha 3anHeil maHenu razoaHaiu3aropa HaHeceHbl Haamucu «BXO/]
I'A3A», «BbIXOJI OHo», «BbIXOJ H0», «BAUIIAC», «IIOBEPKA,
«BBIXO Iy, «3BAJATUUK», «+t, °C, U.D», «220V», «50Hz», «5A», «CETby,
3HAK 3a3€MJICHUS M YCTAHOBJICHO (PHpMEHHAS TUTaHKa Ha KOTOPOW HAHECEHBI:

— TOBaApPHBINA 3HAK MPEANPUITHSA-U3TOTOBUTEIIS,

— ycioBHbBIe 0003HaueHus razoananuzaropa OHUKC;

— HOMEp TEXHUUYECKHUX YCIIOBU;

— 3aBOJICKOM HOMEp ra3oaHain3aropa,

— TOJl U3TOTOBJICHUSI;

— crenedb 3amuThl 1P20 mo 'OCT 14254-2015.

1.5.3 MapkupoBKa Tapbl HaHECEHA COTJIaCHO YIIaKOBOYHOTO YepTexKa.

1.5.4 lNazoananu3aTop JOJXKEH ObITH OTUIOMOUPOBAH.

1.6 Tapa u ynakoBka

1.6.1 N'azoananu3aTop MOCTyIaeT 3aKa34uKy B OJTHOM TapHOM SIIIHKE.

1.6.2 B smuke HaXOAUTCS ra30aHAIM3aTOP, YIIAKOBAHHBIM B KAPTOHHYIO
KOpOOKy, TEeXHHYECKas JOKyMEHTAIlMs, KOMIUICKT 3alacHbIX M MOHTa)KHBIX
4acTel, yIaKOBAHHBIE B YKJIAJIOYHBIMA SIIIUMK C 33JIBUKHOW KPBIIIKOU U KOMILIEKT
npuHanexHoctedt (YUPT'), ynakoBaHHBIM B KApTOHHYIO KOPOOKY.

1.6.3 Ilox KpbITIIKO# STIMKA BIOKEH YIAKOBOYHBIN JTUCT.

2 NCITIOJIb30OBAHUE U3JAEJUSA 110 HASBHAYEHUTIO

2.1 DkemutyaTaluOHHbIE OTPAHUYEHUS

2.1.13ampemiaercst  dKCIUTyaTallMs Tra3oaHaIM3aTopa TMPH  YCIOBUSX,
OTIMYAIOIINXCS OT padOYNX yCIOBUH PUMEHEHUSI.

2.1.2 Tlpu pabote ¢ razoananuzaropom SAITPEIIIAETCA:

— TOJKJII0YATh Ta30aHANM3aTOp K (eppope30HaHCHBIM CTaOUIM3aTOpaM
HATPSDKCHUS;

— T0JIaBaTh AHAIU3WPYEMbIM Ta3 B ra3oaHAM3aTOp TPU OTKIFOYCHHH
HAIPSDKCHUS TUTAHKS,

— cOpOC aHAIM3UPYEMOT0 Ta3a OJDKEH OCYIIECTBISTHCS B OKPY KAIOIIHUNA
BO3/yX WJIH B IPEHAKHYIO JIMHUIO, KOTOpas JOJHKHA UMETh CBOOOAHOE COOOIIeHHE

C OKPYXAIOILUM BO3JIyXOM.
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2.1.3 Bce ra3oBble COCIMHEHHS OT TOYKM OTOOpa J0 Ta3zoaHaau3aTopa
JIOJDKHBI BBITIOJTHATHCS TPyOKaMU U3 HEprKaBerole ctanu ceueHueM 3x0,5 Mm.

2.1.4 B T1a30BbIX COEIUWHEHHSIX OT TOUKM OTOOpa [0 rasoaHajau3aropa
JOJDKHO ~OBITh  YCTAHOBJICHO MHHUMAJIBHOE KOJHUYECTBO  YIUIOTHUTEIHHBIX
MPOKJIAIOK W3 HEMETALIMYCCKUX MaTepHaioB (JIydIIMM W3 HEMETAUTMYECKHUX
MaTepuaioB SBISETCA PTOPOILIACT).

3anpenaeTcsi UCMOJIb30BaTh B COSMHECHHIX YIUIOTHUTEIIbHBIC MPOKIAJKU
W3 PE3UHBI, TMOJUXJIOPBUHUIIA U JPYTUX MOJUMEPHBIX MAaTEPUATIOB, SBIISIOITUXCS
HMCTOYHUKOM Ta30BBIJCIICHUHN WM COPOUPYIOIIKMX BIIAry, KHCIOPO M BOJIOPOI.

2.1.5 Jlng yMeHbLICHHs] TPaHCIOPTHOTO 3ala3/bIBaHUs Ta30aHaIn3aTopa
JUIMHA Ta30MOABOAAIICH JIMHUU JOJKHA OBITh MHHUMAJIBHOW M, B Ciydae
WCIIOJIb30BaHUs TPYOKH ceueHueM 3x0,5 MM, He JTOJKHA TIPEBBIIIATE 2 M.

JlpeHaXHbIE JIMHHUM MOTYT OBITh BBIMOJHEHBI M3 HEMETATHYECKUX
MaTepHaioB (BaKyyMHOH PE3UHBI, TOMATUIICHA U JIP.).

2.1.7 llpu nyutenbHBIX epepbiBax B padote Ha mtynepsl «BXOJ] T'A3Ay,
<<BAﬁHAC>>, «BBIXOJ O,, Hy», «BbBIXOJl H20» nomkHBI OBITH YCTAaHOBJICHBI

3aIJIYIIKH, 3aKPCIJICHHBIC HA MCIIOYKAX K 3aHH€ﬁ ITaHCJIN I'a30aHaJIn3aTopa.

2.2 PasmenieHue 1 MOHTAXK.

2.2.1 T'a30aHanu3aTop yCTAHABIMBAECTCS B LIWTE MAHEJIBbHOTO THIA WX Ha
CTOJIE.

2.2.2 C 1enpl0 MCKIIOYEHUS BO3MOXKHOCTH TE€pEerpeBa rasoaHain3aropa
CHU3Y U CBEPXY MOCIEIHEr0 JOJKHO OBITh 00€CTICUEHO MPU Pa3MEIICHUH Ha IIUTE
CBOOOJ/IHOE MPOCTPAHCTBO BbICOTOM HE MeHee 300 Mm.

2.2.3 PaccrossHue OT MecTa YCTaHOBKHM Tra3oaHaju3aropa 10 Jpyroro
u3zenust s MHQOPMAIMOHHOM CBS3M JOJDKHO PACCUUTHIBATHCA W3 YCIOBHS
oOecrieueHus aKTUBHOTO COMPOTHUBIICHUS HArpy3KH (JTUHUUN CBSA3M M BHYTPEHHETO
conpoTuBieHus uzaenus) He 6osaee 500 Om.

2.24 K T1a30n0ABOASIIMM KOMMYHHUKAIIUSM JIOJKHBI TIPEABIBIATHCS
TpeboBanusi corjacHo 1.m. 2.1.3-2.1.6. B ciaywyae yBenuueHus JJIMHbBI
ra3onojBojsAeii nauHUM g0 3HaveHus (Ls, M), HO He Oomee 10 M,
HETMOCPEJICTBEHHO TepeJl Tra30aHaju3aTopoM JIOJDKHO  OBITh  00ECIEdYeHO

JOTIONTHUTENBHOE OalimacupoBaHWe Ta30BOTO MOTOKA b0 B armocdepy, aubo B
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IpeHaXHy0 cucteMy ¢ pacxoiaoM (Qs, J/MHH) TpU COOJIOAEHUU CIIEIYIOIINX
YCIIOBUU:

— pacxoj raza goJpkeH ObITh Q5>0,1406,
rie 0,1 — Hopmupyroumii KO3QQUIMEHT OrpaHUYCHUS TPAHCIOPTHOTO
3amna3pIBaHus Ta30aHAIN3aTOPA, JI/MUH " M;

— BHYTPEHHUW JWaMeTp Ta30MOABOMAAIICH JIMHUA HE JOJKEH OBITh

ooJee 2 MM.

2.3 [loaroroBka u3aejusd K MCIMOJb30BAHUIO

2.3.1 O06e3xupbTe Tra30NOABOJALIYI0 TPYyOKY U 3alOpHBIA BEHTHJIb
MPOMBIBKOM MX CHayaja YEeThIPEXXJOPUCTHIM YTJIEPOJOM, a 3aTe€M alleTOHOM.
[Tocne aToro TpyOKy U BEHTUJIb TPOMOUMTE AUCTUIUNIMPOBAHHOM BOJION U
npocymure npu Ttemneparype mioc (110£10) °C B meud ¢ HempepbIBHOU
MPOAYBKOM UX CYXUM HHEPTHBIM Ira3oM, a30TOM WJIM BO3AYyXOM B T€UeHHE 1-2 4.

2.3.2 O0e3XUpbTe MAHOMETpP, €CJIM OH YCTAHOBJIEH Ha Ta30MOJIBOISIICH
TpyOKe, CHauaja 4eThIPEXXJIOPUCTHIM YTIIEPOJIOM, a 3aTeM arleToHoM. [locie aToro
BCTPSIXMBAHUEM MAHOMETPA YNAIUTE W3 HErO0 OCTAaTKU alleTOHA U IMPOU3BEIUTE
5-10 UMKIOB TOBBIIEHHUS JaBJICHUS M cOpoca €ro J0 HyJEBOrO 3HAayYeHUS,
WCIIOJIB3YsI HCTOUHHUKH CXKAThIX CYXHUX MHEPTHBIX Ta30B WIH a30Ta.

2.3.3 TlonkirounTte Ta30MOABOASIIYIO TPYOKY C YCTaHOBJIEHHBIMH Ha HEU
3alOpHBIM BEHTWJIEM W MaHOMETPOM K TOYKe OTOOpa aHaIM3UpyeMOro Tasa,
YCTAaHOBUTE HA CBOOOJIHBIN KOHEIl €€ 3arIyIIKy U MPOBEPHTE Ta30BbIE COCTUHEHUS
Ha FrepMETUYHOCTb.

[IpoBepky  T€pMETMYHOCTH  Ta30BBIX  COCJAMHEHUW  TPOU3BOJUTE
aHaJIM3UPYEMbIM Ta30M C NOPUMEHEHHEM JUIsl OTBICKAHUS TEYEl MBUIBHOTO
pacTtBopa.

2.3.4 CHUMUTE 3arayliKy U MpOoIyHTe ra30moABOISIIY0 TPyOKY B T€UCHUE
0,5+1 4 ananu3zupyembiM razom ¢ pacxojaom 0,1+0,5 1/muH.

2.3.5 CHuMuUTE 3ariaylIKM CO BCEX WITYLIEPOB Tra3oaHalIM3aTopa U K
mrynepy «BXOJl T'A3A» moakimiounTe Ta30mOABOASIIYI0 TPYyOKy, MPU ITOM
3aMOPHBIA BEHTHIIb TOJKEH OBITh 3aKPHIT.

2.3.6 ITepexnroyaTenu «JINATTA30OHBI I10 BBIXOJIHBIM

CHUT'HAJIAM» yCTaHOBUTE B MOJIOKEHUE «00».
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2.4 Ucnosib30BaHue U31eTHUsA

2.4.1 TlonkiouuTe ra30aHaqu3aTop K MCTOYHUKY CETEBOrO MUTaHUS U
Biimounte Tymosep « CEThy. IIpu 3ToM M0JKHBI BKIIOYUTHCS UG pPOoBOE Tablio U
curHanibHas Jjamna «HATPEB», d4ro cBuaerenbcTByeT O  HarpeBaHHH
TBEPIODJIEKTPOJIUTHOTO Y.3. H peaktopa. Ha mmdpoBoMm Tabiao MoOryr
BBICBEUUBATHCS JIMOO MemiieHHO Hapacrtaromue mudpsbl 0.XX (mpu OTKIOYEHHOM
nepexmouarene pekuma usmepenuit «OCYILIUTEIb», «O», «Ho», «H20»),
au60 nepeMenHo mudpsl 0,25; 02,5 unu 250 (mpu BKIIOYEHHOM MEpEKIIIoYaTelie
pexXrMa U3MEpEHUN ).

[Ipy mepBUYHOM BKIIOYCHUH Ta30aHAIM3aTopa B PabOTy BO3MOXKHO
BiumtoueHue curHaibHbIX Jamn «[IEPETPY3KA» u «OTKA3». Yepe3 10+15 mun
nocje BKIOYEeHUs1 razoaHanuzaropa jamna «HAI'PEB» nommkHa OTKIFOUMTHCA,
YTO CBHJETEIBCTBYET O JOCTH)KCHUM HAarpeBaTelIeM 3aJaHHOr0 3HA4YEHUs
temneparypsl (7504+30) °C u nanee BKIIOYUTHCS B TTO3UIIMOHHOM (MEPIATSIIEHOM)
peXUME, UYTO CBHJETEIILCTBYET 00 HCIPABHOCTU PETYyJsITOpa TeMIepaTypbl U
pexuMa TOJIepKaHUsI TEMIEPATypPhbl TBEPIOAICKTPOJIUTHOTO Y.3. U PEaKTOpa Ha
MIOCTOSTHHOM 33/IaHHOM 3HAY€HHH.

2.4.2 Tlocne HarpeBa TBEPAOIIEKTPOJIUTHOTO Y.3. U peaKTOpa OTKPOMTE
3alMoOpHBIA BEHTWJIb, MOJAMTE Ta3 Ha BXOJ razoaHajin3aropa M yOenuTech B
Hanuuuu pacxonos raza uepes « KAHAJI H,O» o naaukaropy «PACXO/] HoO»,
«KAHAJI Oz, Ho» no unaukaropy «PACXO/ Oz, Ho» u GaiimacHyo JTMHHIO 1O
nHnukaTopy «BAUTIACY.

Pacxon ananmsupyemoro rasa 4epe3 OalIlacHYIO JUHHUIO JOJDKEH OBITh B
npenenax ot 0,05 n/mun go 1 n/mun. [Ipu 3TOM 30Ha WMHAMKAUM WHIAKATOpA
«BAUTIAC» (0T OTMETKM Hayaja TOAbEMAa INAPUKA 1O CpPEIHell OTMETKH)
COOTBETCTBYET pacxoay rasza uepe3 OainmacHyro juHuio ot 0,4 nmo 1 n/Mum.
VYKa3zaHHBII HWXKHUW TIpeAesl WHAUKAIMU O0OecreueH B Ta30aHaIU3aTope
JIaBJIICHHEM aHAJIM3UPYEMOTO ra3a Ha BXOJE B razoananuzatop He meHee 40 klla
(0,4 xrc/cm?). O BenuumMHE pacxoja rasa 4epe3 0alnacHyIo JIMHUIO MOXKHO CYIHUTh
C MNOMOUIbID ycCTpoucTBa u3MmepeHus raza YHWPIT npu mnonkimwoyeHun ero K
mryrepy «BAVITACY.

2.4.3 UsmepbTe U oTperyaupyite pacxossl raza yepe3 « KAHAJL HoO» u
«KAHAIJI O,, Hyo» cornacno 1. 2.5.4.
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[ITpumeuanue. - Ungukatopsl «PACXO/l H2O0» u «PACXO/1 Oz, Ho»
MOTYT UMETh HE OJIMHAKOBBIE TIOKa3aHMsI MPU OJMHAKOBBIX pacxojax rasza. JlanHoe
00CTOSITEBCTBO CBSA3AHO C XapaKTepUCTUKAMU UHAMKATOPOB pacxojia rasa.

244 Yepes 15 muH mocie BKIIOYCHHs Ta3zoaHaiIM3aTopa B paboTy
U3MEPHTE U OTPETYIUPYUTE TEMIEPATypPy TBEPAOIIEKTPOIUTHOTO U.3. U PEaKTopa
COTJIacHO 1. 2.5.2.

245 YVYO6eautech B TOTOBHOCTM Ta3oaHaiudzaTopa K pabore 1O
OTKJIFOUeHHBIM CUTHAIBHBIM JIamnaM «[IEPET'PY3KA» nu «OTKA3».

2.4.6 Omnpenenute OOBEMHYIO JOJIO BJIATd B Ta3e IOCJIE OCYIIUTEIIS
coriacHo m. 2.5.3.

2.4.7 HaxxatveM KHOIIOK TMepekiirouaresns pexkuma uaMmepeHuit «Oo», «Ho»
nu «HO» ¢ nomompio nepexmouateneid «IMAITA30OHBI 110 BBIXOJIHBIM
CUT'HAJIAM» 1 3Ha4eHUIO BBIXOJHOTO CHTHaja BblOepuTe HeoOxomumyro Bam
00J1aCTh U3MEPEHUI IO KUCIOPO1Y, BOJIOPOIY U BIIare.

NHnukanus BKIIOYCHUS pexXuMa M3MEPEHHN TPOU3BOJUTCA  TI0
curHaibHbIM Jamiam «Oo», «Ho» u «H0».

[Ipumevanue. - B ciydae neperpysku mo JroO0OMy U3 U3MEPSIEMbBIX
KOMIIOHEHTOB (IIPd MUKPOKOHLEHTpaiusax cBbie 1000 mual) Brmouaercs
curHanpHasg Jamna «I[IEPEI'PY3KA». Ilpm »3TOM 1O neperpyKeHHOMY
KOMITIOHEHTY Ha LU(poBOM Tabj0 BBICBEUMBAIOTCA mMomnepeMeHHo udpsl 0,25;
02,5 u 250. B satom cinyuae nepeximouarens «IMAITA3OHBI 11O BBIXOIHBIM
CUTHAJIAM» no naHHOMY KOMITOHEHTY HEOOXOJMMO YCTAaHOBUTH B TIOJIOXKCHHE
«ooy.

2.4.8 BeixioueHre ra3zoaHajau3aTopa MPOU3BOAUTE B  CIEAYIOIICH
MOCJIEI0BATEIbHOCTH:

— TIEPEKPOUTE 3aMOPHBIA BEHTWJIb, YCTAHOBIICHHBIM HAa Ta30I0JBOASIICH
TpyOKe;

— no unaukaropam «PACXOJl H,O» u «PACXO/] O, Hy» ybenurecr B
OTCYTCTBHUHU pacxojoB raza u Tymobnepom «CETby» oTkmtounte razoaHann3aTop OT

HCTOYHHKA CETCBOI'O HAIIPAKCHUS.
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2.5 U3mepenne nmapamMeTpoB, peryJiupoBaHue U HACTPOiiKka

2.5.1 IlpoBepka repMeTUIHOCTH

2.5.1.1 TIlpoBepka TrepMETUYHOCTH Ta30BOr0 KaHaja Tra30aHalu3aTopa
MPOBOAUTCS IPU OTKJIIOUEHHOM OT CETH ra30aHan3aTope.

2.5.1.2 ]Jlna mpoBEpKHM TepMETHUYHOCTH Ta30BOTO KaHajla K INTyIepam
«BbIXO/l Oz Hz», «BBIXOJ H>0O» uyepe3 TpOMHUK IMPOXOAHOM M3 KOMILUIEKTA
3aMacHbIX YacTedl MOJCOSAMHSIOT 3allopHbIA BEHTWIb. K 3amopHOMY BEHTHUIIIO
noacoequHsA0T ucrouHuk raza. K mrynepy «BXOJ I'A3A» mnoacoenuHure
oOpa3ioBbIii MaHOMETp ¢ auarna3zonoM u3Mmepenuii ot 0 1o 160 xIla (ot 0 mo 1,6
kre/em?). IItynep «BAMITAC» 3aKpBIBaIOT 3arTyILIKOIA.

2.5.1.3 B rasoBoii cxeme miaBHo co3naiite gasinenue 50 kIla (0,5 kre/cm?),
3aKpOWTE 3aMOPHBIA BEHTWIb U BBIIEPKHUTE Ta30BYI0 CUCTEMY IOJI JaBJICHUEM HE
MEHEE 5 MHUH, MOCJIE YETO U3MEPHTE CIAJ IaBJICHUS 3a 15 MuH.

Crnapn naBienus 3a 15 MunyT He noimked npesbimath 1 kI1a (0,01 xrc/cm?).

2.5.20mnpenenenue TeMrnepaTypbl TBEPAOIIEKTPOIUTHOTO U.9. U peakTopa

2.5.2.1 [ns ompeneneHus TeMIepaTypbl TBEPAOIIEKTPOIUTHOTO Y.3. U
peaktopa Kk THe3gam «t°C 4.3.», pacnolioKEHHbIM Ha 3aJHEW MaHelu
razoaHajn3aTopa, MOJKIIUYUTEe 00pa3IOBbId MUJUTMBOJIBTMETP MOCTOSIHHOTO TOKA
¢ nuamazornoM m3mepenwii 0...10 mB KT. 0,05.

2.5.22 Wsmeppre OJIC Tepmomapbl H OINpeneiuTe, TEMIEpaTypy
TBEPJ0IJIEKTPOJIUTHOTO U.3. U peaKTopa 1o tadiuie 4, 4a.

N3mepenne DJIC Tepmomnapsl MPOBOIUTE HA IPOTPETOM Taz0aHAIU3ATOPE.
Temreparypa TBEpAOIICKTPOIMTHOTO 4.3. M peakTopa aosvkHa ObiTh (750430) °C.

2.5.2.3 PerynupoBaHue TeMIiepaTypbl TBEPIAOIEKTPOJIUTHOTO U.D. U
peakTopa MPOU3BOAUTE C MOMOIIBI MepeMeHHoro pesucropa «3AHATUUKY,

BBIBCACHHOI'O Ha 3aAHIOIO ITAHCJIb Ira30aHaIn3aTopa.

Taonuuma 4

T, |0 10 20 25 30 35 40 50 60 70 80 90

°C 3/1C, MB (TEPMOTIIAPA rP. TITP-0679-01)

600 | 1,821 |1,881 |[1,943 | 1,974 | 2,005 | 2,036 | 2,068 |2132 |2,193 |2,264 |2,330 | 2,398
700 | 2,467 |2,536 | 2,607 | 2,642 | 2,678 |2,714 | 2,750 | 2,823 |2,897 |2,972 |3,048 | 3,124
800 | 3,201 |3,279 |3,358 |3,396 |3,438 |3,478 |3,519 |3,600 |3,682 |3,765 |3,849 |3,934
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TaOonumuma 4a

°C

0 10 20 25 30 35 40 50 60 70 80

90

BJIC, MB (TEPMOTIAPA I'P. XA (K))

600

25,7 26,125 | 26,549 | 26,762 | 26,974 | 27,185 | 27,397 | 27,82 | 28,243 | 28,665 | 29,086

29,507

700

29,926 | 30,345 | 30,763 | 30,972 | 31,181 | 31,389 | 31,597 | 32,012 | 32,427 | 32,84 | 33,253

33,664

800

34,075 | 34,484 | 34,893 | 35,097 | 35,3 35,503 | 35,707 | 36,112 | 36,516 | 36,919 | 37,322

37,7123

Ocp pe3ucTopa Mpu peryJupoBaHUU MOBOpaYMBaiTe Ha HEOONBIION yro,
KaKJIbII pa3 JTOKUAASICh MOJIHOTO YCTaHOBJICHHUS TeMIepaTypbl
TBEPAOAJIEKTPOIUTHOTO Y.3. U PEAKTOPA.

2.5.3. Onpenenenue 00HEMHOM J0IM BJIATH B ra3e MOCIE OCYIIUTENS

2.5.3.1 lns onpenenennsi 00bEMHOM JTOJIM BJIATH B Ta3€ MOCIE OCYIIUTEIS,
ycraHoBiieHHOro B «KAHAJIE O;, Hy», HaxMUTE KHONKY MNEPEKIIOYATENs
pexumoB u3Mmepenuit «OCYIIUTEJIby u no unudpoBomy Tabia0 MpOU3BEIUTE
OTCYET MOKa3aHUM ra3oaHann3aTopa.

[Toka3zanusi razoaHajau3atopa IpPU HCIPABHOM OCYIIMTENE U HaKaTou
kaomnke «OCYIINTEJIb» He HOMKHBI IPEBBIIIATE 2 MIIH .,

2.5.4 OmnpejienieHre U PEryJIMPOBAHKUE PACXOJIOB Ta3a

2.5.4.1 nsa onpenenenusi pacxomoB raza uepes «KAHAJI HO» wu
«KAHAJI O; Hy» nmoacoeaunute nocieaoBaresbHo K mrynepaMm «BbIXOJl HoO»
n «BbIXO/ Oz, Hy» ycTpoiicTBo miia usmepenus pacxona raza Y UPI-21,

N3mepenue pacxodoB ra3a JJjis YCIOBUM M3MEPEHUN U MPUBEIACHUE UX K
HOpMaJIbHBIM yciioBusiM (Temmeparypa mioc 20 °C, atMocdepHoe naBiieHHE
101,3 kIIa (760 MM pT.CT.)) IPOBOJUTE COrIacHO “MeToaruKe U3MEPEHHI pacxoja
raza my3elpbkoBeIM MeTomoM” MM 5K0.283.001-2012, BXonsmied B KOMIUICKT
MMOCTaBKHU ra30aHaAIN3aTopA.

2.5.4.2 PerynmpoBKa pacxoJIOB Ta3a TPOBOAUTCS BpPAIICHUEM BHHTOB
crabunuzatopoB nasieHuss «PACXOJ HO» (mms «KAHAJIA HyO») u
«PACXO/] Oz, Ho» (s «KKAHAJIA O, Ho»).

Jlnst yBenMYEeHHsI pacxXxoOB Tra3a pPEryJMPOBOYHBIE BHUHTHI HEOOXOIMMO
BpalllaTh MPOTUB YaCOBOW CTPEIIKH.

2543 PerymupoBka pacxojJa raza d4epe3 OalmacHyr  JIMHHIO
MMPOM3BOJNUTCS TpPH [AaBJICHUM Ta3za Ha BxoAe B raszoaHanusarope 30 klla
(0,3 krc/em?). Jns storo kx mryuepy «BAMITAC» noaxmounte YUPT-2I' u

BUHTOM crabmmm3atopa nasnenus «PACXOJ] BAUIIAC» ycTaHOBHTE pPacxoj
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rasa JUis ycIOBHA M3MepeHHMil yepes OalmacHyro JUHHIO B mpejenax oT 50 1o
75 cM3/MUH.
JIns  yBeNMYeHHs pacXoja Tras3a peryjIupOBOYHBI BHHT HEOOXOIUMO

BpAILATh 110 YACOBOM CTPEIIKE.

3 TEXHUYECKOE OBCJIYKUBAHUE U3JEJINA

3.1 O0mme ykazaHus

3.1.1 TIlepen Hauyanmom paboTbl mpoBepbTe (YHKIIMOHUPOBAHUE
ra3oaHajan3aropa.

["azoananuzaTop QyHKIIMOHUPYET, €CIIU:

— BKJIIOYEHO U(ppOBOE TabJIO;

— 1pu nepekiiroueHnn KHOnok «Ho», «O2», «HyO» Menserca undopmans
Ha 1udpoBoM TabdIIO;

— unaukarop «HAI'PEB» BkitoueH mocTtostHHO, a yepe3 20 MuH mocie
BKJTFOUCHMS Ta30aHAIN3aTOPa TIEPEXOIUT B MUTAIOIIHNA PEXKHIM,

3.1.2 DOkcrmyaranuioo Tra3oaHaau3aTopa HaJI0 MOPOBOAUTH C  YYETOM
TpeboBanuii 1. 3.4 «[IpaBuia TEXHUYECKON HSKCIUTyaTallud 3JIEKTPOYCTAHOBOK
noTpeduteneiy, «MexoTpacieBblXx NpaBWI IO oOxpaHe TpyAa (MpaBuia
0e30macHOCTH) TMpU JKCIUTyaTanuu  anektpoyctaHoBok» (IIOTPM-016-2001,
PJI 153-34, 0-03, 150-00).

3.1.3 Ilpu skcruTyaTamuy Tra3oaHAIM3aToOpa HEOOXOIMMO OCYIIECTBIISATH
NEPUOJIMYECKUM  KOHTPOJb 3a TOKa3aHUsIMH TI0 1udpoBomMy Tabino u
PETUCTPUPYIOIIEMY TTPUOOPY, CUTHAIHM3AIMH O TEPErpy3Kax, 0TKAa30B 4.d., HarpeBa
TBEPJODJIEKTPOJIUTHOTO Y.3. M PEAKTOpa, a TakkKe HaIMYusi pPacxoJioB
aHajnu3upyemoro rasza depe3 OaitmacHyro guHui0 < «KAHAJI H;O» wu
«KAHAIJI 02, H2>>.

3.1.4 Tlpu skcrutyaTaliuy ra3oaHain3aTopa cielyeT UMETh B BUJY, UTO TIpU
PE3KOM M3MEHEHHH OKPYXKAIOIIeH TeMIepaTypbl WU JaBJICHUU aHAITU3UPYEMOTO
raza HapymiaeTcsi COpOIIMOHHOE PAaBHOBECHE BIIArW, KHUCIOpOJa W BOJOpOJaa Ha
BHYTPCHHHUX ITOBEPXHOCTSX Ta30BbIX KOMMYHHKAITUH, YTO MMPUBOAUT K U3MEHEHUIO
KOHIIEHTpALlMd M3MEPSAEMBIX KOMIIOHEHTOB. B »3TOoM ciiyyae g1 orcudera
MOKa3aHW  ra3zoaHaIM3aTopa HEOOXOAUMO  JOXKIAThCA  YCTAHOBUBIIHXCS

MMOKa3aHUMU.
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3.1.5 Ilpu sKkcmilyaTanuu rasoaHaiu3aropa cleAyeT UMETh B BHUIY, 4UTO
3aBBIIICHHBIN pacxof rasa (ceeime 150 cM®/MMH) 4epe3 4.5. MOKET HPHBECTH K
BBIHOCY IUICHKHM COpOEHTa M3 KaHaJOB KYyJIOHOMETpUYecKHX 4.3.. OcoOeHHO
HE)KEJIaTeJIeH 3aBBIIMICHHBIN pacxoj raza Iocie JOJToro mepepbiBa B padore
razoaHagn3aTopa Wid Mocie MPOBEACHNUS PEMOHTHBIX PaloT.

B ciyuyae OTKIOHEHHS pacxoJOB ra3a, MPUBEICHHBIX K HOPMAaJIbHBIM

ycnoBusM, OT 3HadeHus (75+1,5) cm3/MuH, HEOOXOAMMO HPOBECTH HX

KOPPEKTHUPOBKY cOrIacHo 11.2.5.4.2.

3.2 Mepnbl 0e3011aCHOCTH

3.2.1 Ilpm skcmtyaramuu razoananuszaropa SAIIPEIITAETCA:

— pabotathb 6e3 3a3eMJICHUS;

— MOJICOCUHATh  Tra30aHAIM3aTOP K  3a3eMJIAIONIEMY  YCTPOMCTBY,
UMeEIolIeMy conpoTuBiieHue ooiee 4 Owm;

— 3aMEHSATh  YCTAHOBJICHHBIM  MPEJOXpPaHUTENb  NPEAOXPAHUTEIISIMH,
pacCYMTaHHBIMU Ha OOJIBIITYIO CHITY TOKA;

— MPOU3BOJUTH HANAAKY DJIEKTPUUYECKOW CXEMBI WA 3aMEHSTH JIEMEHTHI
ee Mo/ HalpsHKEHUEM;

— MoJlaBaTh a3 Ha BXOJ| razoaHaiauzaropa noja gasieHuem oosee 200 klla
(2 krc/em?);

— paboTaTth ¢ ra30aHAM3ATOPOM BO B3PHIBOOIIACHBIX TOMEIICHUSX.

3.2.2 ConpoTuBieHue 1enu paboyero 3a3eMICHUsT MKy U3MEPUTEITHHBIM
pUOOPOM U 3a3eMJISIOIIUM YCTPOUCTBOM HE JOJIKHO ObITh 60see 0,5 Om.

3.2.3 JleMOHTax peakTopa W TBEPIOIICKTPOJIUTHOTO Y.3. U HarpeBarelien
cleAyeT TMpOU3BOAUTHL HE paHee, dYeM uyepe3 1 U 1mocie OTKIIYCHUs

razoaHajin3aTtopa OT HCTOYHHKA CETCBOT'O HAIIPAKCHUSI.

3.3 [lopsiioK TEXHNYECKOT0 00CTYKUBAHUSA U3/1eJIUS

3.3.1 Ilpu mepBUYHOM BKJIIOYEHHWW Ta30aHAIN3AaTOPa, a TAKXKE IOCHe
KOKIOM  HAJagKW  peryjsaTopa  TeMIepaTypbl  WIM  TOCIe  3aMCHBI
TBEPAOAIEKTPOIIUTHOTO U.3., PEAKTOpPa U HarpeBaTeILHOTO AJIEMEHTa He0OX0UMO
MPOU3BOANTh HW3MEPECHHE TEMIEPATyphl TBEPAOICKTPOIUTHOTO UY.D. U TpHU

HEOOXOAMMOCTH €€ YCTAaHOBJICHHSI COTJIAcHO 1. 2.5.2.
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3.3.2 Uepes 170 4 paboThI ra3oaHain3aTopa HEOOXOAMMO MPOBEPUTH:

— pacxozasl raza yepe3 «KAHAJI H,O» u «KAHAJI Oz, Hp» cormacHo
m. 2.5.4;

— 00BEMHYIO JIOJIO BJIAr B ra3e nocie OCyIIUTeNs COrJiacHo 1. 2.5.3.

3.3.3 Yepe3 600 u paboThl razoaHaiu3aTopa M IOCJE 000N 3aMEHBI U
PEMOHTA Ta30BBIX y3J10B HEOOXOIMMO IPOBEPUTH ra30BbIM KaHANl ra30aHaInu3aTopa
Ha TEPMETUYHOCTH COTJIacHo 1. 2.5.1.

3.3.4 Yepes 2150 1 paboThl Ta3oaHann3aTopa HEOOXOAUMO:

— MPOBEPUTH TEMIEPATypPy TBEPAOIICKTPOJIUTHOTO UY.3. M peakTopa

corjacHo m. 2.5.2;

— MPOMBITh U MPOAYTH GUIBTPYIOIIHMA SJIEMEHT Ta30BOr0 (GUILTPA.

3.3.5 ITlepeszamnonHenre oCymuTeNsl COryiacHo M. 4.4 mpou3BOAUTCS B TOM
ciy4ae, eciu 00beMHast 0JIs BJIATU B Ta3e IOCIIE OCYIIUTENS IPEBBIIAET 2 MJIH ™,

3.3.6 Perenepanus U 3amMeHa KyJOHOMETPHUYECKOTO 4.d. TIPOU3BOJUTCS B
TOM ciiy4yae, ecnu curHaibHasg jgamna «OTKA3» BkiIOueHa B TEUEHHUE MSTH U
0oree 4acoB HEMpephIBHOW pabOTHl Ta3oaHaiIM3aTOpa Ha ras3e C CoJep)KaHueM

HU3MCPACMBIX KOMIIOHCHTOB B IIPCAC/IAX JHUAIIa30Ha HBMepeHHﬁ.

4. TEKYIIMI PEMOHT WU3JIEJNS

4.1 Bo3MoKHbIEe HEUCITPABHOCTHU U CMOCOOBI MX YCTPAHEHUS
4.1.1 TlepeueHb BO3MOKHBIX HEHMCIPABHOCTEW ra30aHaIn3aTopa U METOJbI

WX YCTpaHEHUs IPUBEACHBI B TAOJIHIIE .

Taonuma 5

HanmeHnoBaHue HCUCIIPABHOCTH,
BHCHIHHC IIPOABICHUA U
JOIIOJITHUTCJIbHBIC ITPU3HAKHU

Bepostaas Meron
IpUYMHA YCTpaHEHHUS

1. Ilpm BkItOYEHUM TyMOJiepa |a) CETeBOE HANpPsDKEHHWE | a) MPOBEPUTh HAIps-

«CETb» ra3zoananuzaTropa HE | OTCYTCTBYET WJIM PE3KO | )KEHUE B CETH Iepe-

BKJIFOUCHA CHUTHaJIbHAaA JJaMIia | 3aHHUXKCHO, MCHHOTI'O TOKaA,

«HAT'PEB» u He BKIIOUEHO 1TH(]-

poBoe Tabo.
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IIpoooncenue mabauywvt 5

HanmeHoBaHue HCUCIIPABHOCTH,

BHCHITHHC IIPOSABICHUA U

JOIOJTHHUTCIIbHBIC ITPU3HAKHN

Beposrnas

IIpUYMHA

Meton

yCTpaHEHHUS

0) IUIOXOM  KOHTaKT
pazbema «CETb» unu B
BUJIKE CETEBOI0 Kabers;
B) pa3pbIB KUJIbl B IIENHU
CETEBOT0 KaleJs;

I') KOPOTKOE 3aMbIKaHUE
B LENU MHUTAHUS, CTOpEI
IpEeIOXPAHUTEb;
J)IOBBIIIEHHOE  Hampsi-
KEHHE B CETH IEpPEMEH-
HOTO TOKa, Cropei Ipe-

JOXPaHUTENb.

0) pa3zoOpaTh U TIpOBe-
PUTH CETEBYIO BWJIKY Ka-
oenst u pazbema «CETby;
B) MPO3BOHUTH CETEBOM
Ka0enp U yCTPaHUTh pa3-
PBIB;

I') OIPOBEPUTH LIENIH MHTA-
HUS, YCTPAHUTh KOPOTKOE
3aMBIKaHUE M 3aMEHUTH
IPEIOXPAHNUTEID;

1) TPOBEPUTH HaNpsHKe-
HUE B CETH MEPEMEHHOIO
TOKa M 3aMEHUTH IPEJo-

XPaHUTCIIb.

2. Ilpm BratoueHuUu TyMOzIepa
«CETb» He BKIIOUEHA CUTHAJILHAA

nammna «HAI'PEB» u BKJIIOYEHO

uudposoe Tabdo.
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a) BBIIIEN U3 CTPOS Harpe-
BaTEJIbHbBIN YJICMEHT;

0) HeWCHpaBeH PETyJIATOP
TEeMITepaTyphI;

B) pa3pblB B  ILENU
TepMOTaphI;

r) cropen pesucrop RI15
mwim  ceeroanon V9 (cm.

5K2.840.033 33)

a) IIPO3BOHUTH
HarpeBaTEIbHbIM 3JIEMEHT
Y 3AMEHUTb;

0) MpoOBECTH HAJIAJIKy pe-
TYJISITOpa TeMIEPaTyphl;

B)  MPO3BOHUTH  IIEMb
TEpMOIapbl U YCTPaHUTH
pasphblIB;

I') TPO3BOHUTH PE3UCTOP,
MPOBEPUTH CBETOAUONA U

3aMCHUTD.




IIpooonocenue mabauywl 5

HanmeHnoBaHue HCUCIIPABHOCTH,
BHCHTHHC IIPOSABJICHUA U
JOIOJTHHUTCIIbHBIC ITPU3HAKHN

BeposTnas

IIpUYMHA

Meton

yCTpaHEHUsI

3.
«CETb»
«HAT'PEB»

OTKIIOYacTCA

[Ipu BrIIOYEeHWUH TyMOJepa
CUTHaJbHAs  Jiamma
yepe3 10 MuH He
U TeMmIieparypa
TBEPIOIJIEKTPOJIUTHOTO 4.d. HEYK-

JIOHHO ITOBBIIIIACTCA.

a) KOpPOTKOE 3aMbIKaHUE
B IIEIT TEPMOIIAPHI,

0) Ipu MOHTa)XKe TEPMO-
mapbl MOCJIe PEMOHTHBIX
paboT HapyIIeHa MOoJsp-
HOCTh TOJKIIOUCHUSA K
3JIEKTPUYECKOMN CXEME;

B) HEUCIPABEH peryJis-
TOp TeMIepaTrypsl (BbI-
XOJl U3 CTPOs CHJIOBOTO
TUpPUCTOpa JMOO yNpaB-

JISIIOIIETO ONTPOHA).

a) MPO3BOHUTH LIEMb U
YCTPAaHHUTH 3aMBbIKAHUE;
0)

HOCTb TCPMOIIapbI

U3MEHUTh  TIOJISIP-
me-
peOpOCKOl €€ DAJIEKTPO-
noB Ha THe3ne X10 (cM.
5K2.840.033.93);

B) TMPOBECTU HAIAJIKY
perymisTopa

TYPBIL.

TCMIICpA-

4. BriroyeHa CUTHAJIbHAA JiaMIia
«OTKA3.

HeuncripaBeH oauH U3
KYJIOHOMETPUYECKUX
q.9.

0) BbIIET U3 CTPOS

OCYUIUTENb

IToouepenHbiM  OTKIIO-
HEHUSIM OOIIETO DJICK-
TpPOJa MO OTKIIFOYEHUIO
smaMmItel «OTKA3» oTbI-
CKaTb  HEUCIIPABHBIN
4.3. M TPOBECTH €ro
pereHepanuo uid 3a-
MEHY.

0) mpoBecTU MPOBEPKY
1o 1. 2.5.3 u 3aMEeHUTH

OCYIIHUTEb.

5. 3aBbIIIEHBI TOKA3aHUS 110 Bjlare

WIN KUCJIOPOJTY.

Pasrepmernsanus razo-
BOI'O KaHajla Ta30aHa-

Jv3aTopa.

a) MPOBECTH IMPOBEPKY
nmo m. 2.5.1, oTkIcKaTh
T€4b C  TOMOIIBIO
MBUIBHOTO PacTBOpa U
yCTpaHUTh  HETepMme-

THUYHOCTHD.
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IIpooonxcenue mabauywvt 5

HanmeHoBaHue HCUCIIPABHOCTH,
BHCHITHHC IIPOSABICHUA U
JOIOJTHHUTCIIbHBIC ITPU3HAKHN

Bepostaas

IIPUYMHA

MeTton

yCTpaHEHUsI

6. OrtcyrcTBHE pacxomoB rasa
yepes «KAHAJI  H,O»
«KAHAJI Oz, Ho».

501041

a) 3aCOpPEH MOCTOSHHBIN
JpOCCellb,  yCTaHOBJICH-
HBII B IITymepe cTabu-
JM3aTOpa JIaBIICHUS;

0)

MPOKJIAJKA YIUIOTHEHUS

nedopMupoBaHa

OJIHOTO W3 KYJOHOMET-
pUYECKUX 4Y.3. B KpOH-
IITEHHE;

B) MEPEYBIAKHEH OCY-
muteab B « KAHAJIE Oy,
Ho»

I') KpUCTaJTU3AIIHS
copOeHTa B
KYJIOHOMETPUYECKOM
YyBCTBUTEIIHHOM

DJIEMCHTC

a) MPOMBITb U MPOAYTh

BO3/IYXOM JIPOCCEITh;

0) 3aMEHUTh  TPO-
KIIQJIKY;

B) 3aMCHHUTb OCYIIH-
TEJb.

r) 3aMeHuTe
qyBCTBUTEIIHHBIN
3JIeMEHT (M3 KOMILIEKTa
3UII). BemomauTe
pEereHepaIuo
qyBCTBUTEIHHOTO
sanementa no CTII
5K0.054.016-2002.

7. OTcyTCTBHE pacxojia raza 4epes

razoaHanamn3arop (1o BceM KaHajiam)

a) 3aCOpPEH TOCTOSHHBIN
JpocceNb, yCTAHOBJICH-
HBIN B QUIBTPE;

0) 3acopeH GuIbTp.

a) MPOMBITh U MPOAYThH
BO3/[yXOM JIPOCCEJIb;

0) a) NpOMBITH U MpO-
IyTh BO3AYXOM (HIIBT-

PYIOIIUI 3JIEMEHT.

8.  OtcyrcTByeT  peryJmpoBKa
pacxona raza qepes
«KAHAIJI H,O» 178105

«KAHAJI 02, H2>>.

TTOBBIICHHBIN pacxon
raza dyepe3 OailmacHyrO

JINHUIO;

OTPEryIupoOBaTh pacxon
raza yepes
«BAUTIAC»
m242wum 2.54.3;

ITyLep
COTJIACHO

4.2 3nece ¥ B JAJIbHEWIIEM NPOMBIBKY KOMMYHUKALIMA M Ta30BbIX Y3JI0B

razoaHajan3aTopa BO M30€KaHHE NEPEyBJIAXXHEHUS Ta30BOM CHCTEMbI CIIEAYET

MpOBOJUTH ATHIIOBBIM ciupToM Mapku A no ['OCT 18300-87. Pacxon 3TUI0OBOTO

CIIpTa Ha IMIPOMBIBKY OOJIKCH PpaCCUHUTBIBATHCA, UCXOOA M3 COOTHOILICHUSA:
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V, 215V, (18)

rae Vi - KOJIMYeCTBO CIIUPTA Ha MTPOMBIBKY, MJT;
V, - BHYTpeHHHI 00beM KOMMYHUKAIIUH M Ta30BbIX Y3JIOB JUJISl MPOMBIBKH,
MJI;
1,5 — HopMmupyromUi KO3PPUIUEHT pacxoa.

4.3 PereHepanusi W 3alOJIHCHHE COPOCHTOM KYyJIOHOMETPUYECKHX H.0.
npousBoautcs 1o metoauke corymacHo CTII 5K0.054.016-2002 Bxoadiiero B
KOMILIEKT ITOCTABKU ra30aHAIA3aTOPA.

4.4 Ilepe3anosHEHHWE OCYLIUTENS MNPOU3BOJUTCS B  CIEAYIOLIEH
MOCJE0BaTEILHOCTH:

— JIEMOHTUPYWUTE OCYIIUTEIb C IIACCH JAaTYNKa U CHUMUTE BEPXHIOIO
KPBILIKY, OTBEPHYB 4 BUHTA;

— yJanuTe CKpeOKOM U3 OCYyIIUTeNs OTpabdOTaHHBIM COpPOCHT U
CTEKJIOBATY;

— IPOMOMTE BCE YaCTH OCYLIUTEINS TOpsiYed BOAOMPOBOAHOM BOAOM, a
3aTeéM AUCTUUIMPOBAHHOW BOJOW M MPOCYUIMTE MX B MEYM HA BO3AyXE IpHU
temnepatype (120£10) °C B Teuenwue 1-2 u;

— IPOMOMTE B TIOpsAYEH JUCTWUIMPOBAHHOW BOJE CTEKIIOBAaTy U
NPOCYIINTE €€ Ha Bo3ayxe B meun npu temmeparype (150+20) °C B Teuenue 2 u;

— HE JOMycKasi TUIOTHOW HaOWBKHU, KOTOpas MOKET MPUBECTU K CO3/IaHUIO
W3JIMIIHETO Tepenaja JIaBieHUs, 3aloJHUTE OCYIIUTENb, MPOTPEThIA 110
temriepatypsl wiroc 50+60 °C, mocnoiHo cMechio ATHOKUCH Pocdopa U ropsiuen
CTEKJIOBATHI (ITPHUYEM TIEPBBIN U MOCASAHUIN CIIOM JOJKHBI OBITh U3 CTEKJIOBATHI);

— cobepuTe OCyIIUTENb, YCTAaHOBUB BEPXHIOIO KPBIIIKY HAa KOPIYC H
3aKpEIUB €€ YeThIPbMsI BUHTAMU;

— HE JIoycKasi MepeyBIAKHEHUS OCYIIUTENSI Ha BO3AyXe, YCTAHOBUTE €0
Ha KPOHILTEWH I1aCCH TaTUYUKa,;

— OpPOBEPbTE Ta30BBbI KaHall Tra3oaHajau3aropa Ha T[EePMETHYHOCTD

corjlacHo 11. 2.5.1
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[Ipumeuanue. - Bo u3bexanue mnepeyBIaXHEHUS OCYIIUTEIS €ro
3allOJTHEHUE CJIEAyeT IMPOM3BOJIUTH B 3aKPHITOM OOKCce Ha BO3AyXEe MpHU
OTHOCHTEJILHOM BJIXKHOCTH He Oosiee 5 % u temmneparype mitoc (2015) °C.

4.5 3ameHy TBEPAOAICKTPOJIUTHOTO Y.3. M PEAKTOpa MPOU3BOAUTE B
CIEYIOLIEH TOCIE0OBATENBHOCTH.

4.5.1 JleMOHTUpPYITE TBEPAOIICKTPOJIUTHBIN 4.3. (PEAKTOP) JJIsl YETO:

— BBIJBUHBTE JATUYHMK U3 KOpITyca ra30aHaln3aropa,

— OTCOEIUHUTE OT HJIEKTPOJOB TBEPAOAIEKTPOIUTHOIO 4.3. (peakTopa)
TOKOChEMHUKH;

— oclabbTe€ BUHTHI KpPEIUJICHUS KPOHIITEWHA HarpeBarelii M CIBUHBTE
HarpeBarelib ¢ TBEPIOIIEKTPOIUTHOTO 4.3, (peakTopa);

— OTBEPHUTE M CUMHUTE TalKu YIUIOTHEHUS TBEPIOAJIEKTPOJHUTHOTO U.3.
(peaktopa);

— NpUAEpkKUBas 4.3. (peakTop) pyKaMu, BbIIBUHBTE €0 U3 KPOHIITEHHA;

— JIEMOHTHPYWTE€ W3 KpPOHIITEITHA 4.3. (HarpeBarelnsi) TOHKYIO
KEepaMHUYECKYI0 ra30M0ABOSILYI0 TPYOKY (B Cllydae ee MOJIOMKH);

[Ipumeuanue. - Ilpu CHATUM TBEPHAOIIEKTPOJIUTHOIO 4Y.3. WIHU
peakTopa 3allOMHUTE MEpBOHAYAJILHOE pACMOJIOKEHUE MX BHEIIHUX U
BHYTPEHHHX DJIEKTPOJIOB.

4.5.2 YCTaHOBKY TBEPAOAJICKTPOJIMTHOTO 4.3. (peakTopa) M HarpeBares
MPOU3BOAUTE B OOpaTHOM TOCIENOBATEIBHOCTHA, OOpaTUB BHUMAaHHUE Ha
CICAYIOIINE OCOOCHHOCTH:

— nepel YCTaHOBKOM 4.3. (peakTopa) Ha HEro cO CTOPOHBI TOPLA JTOJKHBI
OBITh YCTAHOBJIEHBI (PTOPOIUIACTOBBIE M PE3UHOBBIE MPOKIATKH M3 KOMIUIEKTA
3UIl, npuyem pe3uwHOBask MPOKIAIKa TOJDKHA OBITH MEXKIY (PTOpOILIaCTOBBIMU
MPOKJIAIKAMU;

— NPU  YIUIOTHEHUU  TBEPAOAICKTPOJIUTHOTO  4.3.  (peakropa) W
KepaMU4eCKOi TPYOKH BO M30€KaHUE MEXaHUYECKOM MOJIOMKH HE JOIMyCKaluTe uX
MIEPEKOCOB B KPOHILTENHE;

— NpU TOAKIIOUYEHUH TOKOCHEMHUKOB MPOCIEIUTE, YTOOBl BHEIIHUE
ANEKTPOJbl TBEPAOIIEKTPOJUTHOTO 4Y.3. W peakropa ObUIM MOJCOEIUHEHBI,

COOTBETCTBEHHO, K koHTaktaM 5C u 6A pazpema X4 (cM. ueprex
5K2.840.033.23).
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453 [IlpoBenuTe TPOBEPKY TEPMETHUYHOCTH  Ta30BOr0  KaHaja
razoaHajM3aTopa corjiacHo . 2.5.1.

4.6 3ameHa HarpeBaTEeJbHOTO 3JEMEHTa MPOU3BOIUTCS C 00s3aTEIbHBIM
BBITIOJTHEHUEM omepanuil mo m. 4.5, a Takke MPOBEICHUEM IMPOBEPKH COTJIACHO
m. 2.5.2.

[Ipumeuvanue. - [Ipu BHINOTHEHUH PEMOHTHBIX padoOT Mo I.I. 4.5 u
4.6 ycCTaHOBKY TEpMOIIapbl TPOU3BOJUTE C 00s3aTenbHON ee (ukcanuend B
KPOHIITEHE C TIOMOLIBI0O BHUHTAa TakUM o00pa3oM, 4YTOObI OOECrneYuTh
MaKCUMaJbHOE TMpHUOIMKEHHE ee paldouero cmas K JOHBIIIKY HpOOHpKU

TBCPAOIJICKTPOIMUTHOIO 1.3.

5 TPAHCIHHOPTUPOBAHUME U XPAHEHMUE

5.1 T'a30aHanu3atopsl B yNaKOBKE MOTYT TPAHCIOPTHUPOBATHCS KPBITHIM
TPAHCIIOPTOM (B KPBITBIX HEOTAIIIMBAEMBIX JKEJIE3HOIOPOKHBIX BarOHAX, YKPBITHIC
Ope3eHTOM B Ky30Bax aBTOMOOWIIEH, B TPIOMax, B F€pPMETH3UPOBAHHBIX OTCEKaX
CaMOJIETOB).

5.2 Ilpu  TpaHCHOPTUPOBAHMM  JOJKHBI  COONIOJATHCS  MEPHI
IPEIOCTOPOKHOCTH, YKa3aHHBIE HA Tape.

VYcnoBusi TpaHCHOPTUPOBAHUST B YAaCTH BO3JCHUCTBUS KIMMATUUYECKHUX
(dbakTopoB NOKHBI coOOoTBeTCTBOBATH rpyre 4 (2K2) mo 'OCT 15150-69.

5.3 VcinoBus XpaHeHHMs Ta30aHAIM3aTOpa JOJKHBI COOTBETCTBOBATH
rpynme 1(JI) mo T'OCT 15150-69.

5.4 TpaHcnopTUpOBaHWE HOJDKHO MPOBOJIUTHCS COTJIACHO JOKYMEHTam

COOTBCTCTBYIOLICTO TPAHCIIOPTHOI'O BEAOMCTBA.

6 PECYPCbI, CPOKHMN CJIYKXBbl U XPAHEHUA, 'TAPAHTUHU
N3I'OTOBUTEJIA

6.1 [IpeanpusaTHe-nu3roTOBUTENb rapaHTHPYyET COOTBETCTBHE
razoaHanuzatopa TpeboBanusM SK1.552.028.TY mnpu coOiroaeHuu yClIOBUN
AKCIUTyaTallii, TPAHCHOPTUPOBAHUS W XPAHEHHUS, YCTAHOBJIICHHBIX HACTOSALIUM
PYKOBOJICTBOM I10 3KCILTYaTallUH.

6.2 TapaHTuiiHBII  CPOK  OJKCIUIyaTallMM  Ta30aHaluW3aTopa  MpH

CBOCBPEMCHHOM IMPOBCACHUHN 3aKa34YuKOM TCXHHUYECCKOI'O O6C.Hy>KI/IBaHI/I$I,
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pEerjlaMeHTHbIX paboT W COOJIIOJICHUU TpaBUi OOCITYXUBAaHUS, YKa3aHHBIX B
HACTOSIIIIEM PYKOBOJCTBE IO OKCIUTyaTaluu, 12 MecsieB co JHS BBOJAAa B
AKCILTyaTaIuIo.

6.3 ['apanTuiiHBIN CPOK XpaHEHHS — 3 MECSIIA CO JTHS U3TOTOBJICHHSI.

6.4 TIlorpeburens numIaeTcs TMpaBa Ha TaApAaHTHUUHBIA PEMOHT U
NPeIbBICHUS] U3TOTOBUTENIO IPETEH3UH O KaueCTBE TOBApA:

- Ipy 0OHAPY>KEHUH MEXaHUYECKHUX MOBPEXKICHUI ra30aHaIn3aTopa;

- IPY TIPOBEJICHUN CAMOCTOSITEIBHOIO PEMOHTA T'a30aHAIN3aTopa,

- IPY BHECCHUH U3MEHEHU B KOHCTPYKITHIO Ta30aHAIN3aToOPa.

6.5 [IpeTeH3un nmo rapaHTHIHBIM 00s3aTENILCTBAM Ha ra30aHAIU3aTOp MO
MIPUYMHE BBIXOJIA U3 CTPOS YyBCTBUTEIHHBIX 3JIEMEHTOB MPUHUMAIOTCS B CIIydae,
€CIM  HEWUCHPABHOCTh  Tra30aHajIM3aTopa  COXpPaHWUJIACh  TOCIE  3aMEHbI
YyBCTBUTEIBHBIX 371eMeHTOB U3 KomiuiekTa 3UIL. BckpeiTie npubdopa co cHaTHEM
TQpPAaHTHUHHBIX IIOMO  OCYIIECTBIISCTCS IMOTPEOMTEIEM TIOCTAE  IOTYYEHUS
MMCBMEHHOTO Pa3perieHus IPEeANPUATAS-U3TOTOBUTEIS.

6.6 YMeHblIcHHE AKTHUBHOM copOupyromen MTOBEPXHOCTH
KYJIOHOMETPUYECKUX YyBCTBUTENbHBIX aneMeHTOB 5K5.184.112-01 ne Bieuér
MOCJIE/ICTBUM 110 TApaHTUUHBIM 0053aTEILCTBAM Ha Ta30aHAIA3ATOP.

6.7 Nudopmaruto o mpuHIUIE pabOThI, BO3MOKHBIX HEHUCIPABHOCTAX H
crocof0ax pereHepanud  KyJOHOMETPHUYECKHUX YYBCTBUTEIBHBIX DJIEMCHTOB
5K5.184.112-01 ywuraiite B paznenax 1.4, 4.1 HacTosIIer0 pyKOBOJICTBA.

6.7 TlocnerapaHTUiHBIA PEMOHT Ta30aHAIU3aTOpPa OCYIIECTBIISIETCS
MIPEANPUIATHEM-U3TOTOBUTEIIEM TI0 OTACIBEHOMY JIOTOBOPY.

6.8 PexBU3HUTHI MpeANPUATHSI-U3TOTOBUTEIIS:

Poccusi, 665821, UpkyTtckas obnacth, T. AHrapck, mukpopaiion Crapo-
Baiikanbck, ynuna 2-1 Mockosckas, 33A. OO0 “HIIIT OKBA”

caiT: www.okba.ru e-mail: mail@okba.ru

OTxen MapkeTHHTa, Mpojax u jJoructuku: tei. 8(3955) 507-760, 507-758,

507-736, e-mail: market@okba.ru.

7. CBEAEHUSA O PEKJVIAMALIUAX

7.1 I[Ipy  momy4eHHM  HEUCIIPABHOIO  ra30aHalM3aTopa  WIM

ra3doaHajin3aropa € HCIIOJIHBIM KOMIIIICKTOM IIOCTABKH 3aKa3unK HMEET IIpaBoO
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OPEIbSBUTh IPETEH3UU MPEANPUATUIO-U3TOTOBUTENIO WM  TPAHCIOPTHOMY
IpEIIPUITHIO.

7.2 Tlpym monyyeHUM Tra3oaHajau3aToOpa OT TPAHCIOPTHOTO MPEANPUATHUSL
JIOJKHA OBITh MPOBEPEHA LIEIOCTHOCTH Tapbl U MIoMO. Tapa razoananuzaropa He
JOJKHA UMETh MEXaHUYECKUX MOBPEKICHUM.

7.3 OdopmiieHue pekiaamManuii JOHKHO IMPOBOJUTHCS YCTAHOBICHHBIM
HOpSJKOM W B YCTAaHOBJIEHHBIE CPOKM B cOOTBeTCTBUM cC IlonokeHuneM o
IPOMBIIIIIEHHOM NPEAIpPUATUH.

7.4 Tlpu oOHapyXEHMH HEHCIIPAaBHOCTU COCTABIISIETCS AKT, B KOTOPOM
YKa3bIBa€TCSl XapaKTep HEUCHPABHOCTH. AKT IOJNUCHIBAETCS KOMHCCHEM,
YTBEPXKAAETCS TJIABHBIM  WHXEHEPOM MpEeANpUsTHS — NoTpedurens u
HaIIPaBJISETCS B MHKEHEPHO—CEPBUCHBIN LIEHTP NPEANPUATUSI—U3TOTOBUTEIIS
teit. 8(3955) 507-737, e-mail: service@okba.ru.

8 CBUJAETEJILCTBO Ob YITAKOBbIBAHUU
8.1 Tazoanamuzarop OHUKC 5K1.552.028 TV 3aBojackoii HoMep

3aKOHCCPBHUPOBAH MU YIIAKOBAH IIPCAINPUATHCM-U3IOTOBUTCIICM

CorJjiIaCHO Tp€60BaHI/ISIM, NpcaAyCMOTPCHHBIM B ,[[GﬁCTBYI-OHIGﬁ TEXHUYECKOM

JOKYMCHTAIlUU.

JIOJKHOCTh MOJITHCH d.1.0

« » 20 T

9 CBUAETEJIBCTBO O IPUEMKE

9.1 T'azoananuzarop OHUKC 3aBojckoii HOMEp COOTBETCTBYET
TexHu4eckuM ycinoBusaM SK1.552.028 TV u npusHaH rogHbIM 71 SKCIUTyaTalluH.

9.2 T'azoaHanmu3aTop HACTPOSH Ha Tas3e

IIPY 1ABJICHUH kl1a.
9.3 B razoanammzatope mnpuMmeHeHa Tepmomapa Tuna 1TXA(K)
['OCT 3044-84.

Hauansank OTK /
['naBHBIN MeTpOJIOT /
MIL « » 20 T
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10 CBEAEHMUS O IIOBEPKE

10.1 TIlepen cnmayeit B TOBEPKY HEOOXOAMMO TIPOBECTH MPOBEPKHU
razoaHajan3aTopa 1o m. 2.5 ¢ ohopMIIEHUEM ITPOTOKOJIOB.

10.2 TloBepka wiM KaauOpoBKa Ta3oaHajau3aTopa MPOBOIUTCA B
COOTBETCTBHUM C METOANKOM 10 moBepke SK1.552.028 JII1.

10.3 Cmenenusi o moBepke (KamTuOpOBKE) Ta30aHAIM3aTOpa JOJKHBI

3aHOCHUTHCS B TaOIHILy 6.

TaOnuma 6
Jlara IToanucse,
PesynbTar JlomKHOCTS, .
MTOBEPKHU aaTa v KJiemmo
(romeH, HE TOJICH) dbaMuusi moBEepUTEIs
(KamuOpOBKM) MTOBEPUTES
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HPUJIOKEHUE A

Cxema BHEIIHHMX JIEKTPHYECKUX coeJuHeHni razoanaaunsaropa «OHUKC»
Pozerka OHLI[-PI'-09-4/14-P12 — Ne 1
Pozerka OHILI-PI'-09-32/30-P12 — Ne 2

Ne'|  Homep
[Ipume
KOHTaKTa XapakTepuCTHUKa LENH
YaHUC
pa3beMa
L 1 [Tepemennoe 220B, 50 I'
4 [Tepemennoe 220B, 50 I'n
1 H; 05 vt
2 H,0— 10 man?
3 H, 0 - 100 mun™
4 H; 0 - 1000 mun?
5 H; 6eckon. o
6 0,0-5 mmt é
7 0,010 mun? =
8 0,0 - 100 man %
9 02 0 — 1000 v =
10 O2 GecKoH. :
, 11 H,0 0 — 5 min™? g
12 H,0 0 — 10 v’ :
13 H,0 0 — 100 myx™ Z
14 H20 0 - 1000 min™ =
15 H,0 Geckom. %
16 O6wmii i
25 Ha2 (+) BeixoaHoro curnana «4 — 20 MA» («0 — 5 MA» 1o 3akasy)
26 H2 (-) Berxoguoro currana «4 — 20 MA» («0 — 5 MA» 1o 3akasy)
27 O2 (+) BeixonHOTO curHana «4 — 20 MA» («0 — 5 MA» 1o 3akazy)
28 O2 (-) BerxogHoTro curHana «4 — 20 MA» («0 — 5 MA» 1o 3akazy)
29 H20 (+) BbixonHoro curnana «4 — 20 MA» («0 — 5 MA» 1o 3aka3sy)
30 H20 (-) BeixogHoro curnana «4 — 20 MA» («0 — 5 MA» 1o 3aka3y)
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JUCT PETUCTPAIIMU UBSMEHEHUI

Ne/Ne

Howmepa nuctoB (cTpanun)

N3menen

HBIX

3aMeHeH

HBIX

HoBpix

N3baTeix

Bcero
JINCTOB
(cTpanmuiy)
No nokym.

Ne
JIOKYM.

Bxomstmuit Ne
COIIPOBOMT.
JIOKYM. H J1aTta

IToamuce

[ara
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