YTBEPXJIAIO

JIupeKTop no Hay4yHO-
TEXHUYECKOM paboTe

00O «Amnrapckoe-OKBA»

A K. CemueBckuii
« » 2008r.

Ma3zoaHanusatop OHUKC

PykoBoacTBO No 3KCcIJIyaTauuu
Jluer yrBepxaeHnust
5K1.552.028 PI-J1Y

Hauaneauk HALIIT
A.D. JIpicenko
« » 2008r.

['maBHBIA MeTpOIOT
H.A. Pynbix
« » 2008r.

3aB. cekropom HUIIII

JI.®. Hocenko

« » 2008r.
HopmokonTpons

H.C. brixanoBa

« » 2008r.

2008 r.



FA30AHAJIM3ATOP
OHUKC

PykoBoacTBO No 3kcniyatauvu
5K1.552.028 PD



YTBEpKACH
5K1.552.028 Po-JIY
['ocpeectp Neo

I'ASOAHAJIU3ATOP
OHUKC

PyxoBoacTBO 10 3KCILTyaTaAMM
5K1.552.028 PD



Copaep:xanue

1 OnHMCaHUE M PAOOTA HUBHCTIMS. .......ovveveeeeeeeeeeeee 3
1.1 HaBHAUEHHUE MBIEIMS . .......ooooeeeiiiiiiiiiiiiee e 3
1.2 TeXHUYECKUE XAPAKTEPHCTHKH] .........evvveeeeeeieeeeeeeeeeeaeeee, 5
1.3 KOMITTIEKTHOCTD.......uvvviiiiiiieeeee e 8
1.4 YCTPONCTBO M PA0OTA MBICIIM ... 10
1.5 MapKupoBKa ¥ TIOMOHUPOBAHME ..........evveeeeeeieeieeeeeeeeeeeeeaeeeeeeeaen, 30
1.6 TaPa M YIHAKOBKA .......ovvviiiiiiiiee 33

2 Wcnonib30BaHUE U3ACTUS MO HABHAUCHUIO ........ovvvvviiieeeeeeeeeiiiiiiiieeeeeeennns 33
2.1 DKCITyaTallMOHHBIE OTPAHMUCHM ........vvvvveeiiieiieeeaaea, 33
2.2 Pa3MEIICHUE U MOHTAMK. ......ccceennniiiiiiieeeeeeeeeeeiiiieiieeeeeeeeeeeeeannnaaeens 34
2.3 [loaroToBKa U3AEHS K UCIOMB30BAHUEO .........ovvvvvviiieeeeeeeeeiiiinieenss 35
2.4 ICTIONMB30BAHUE MBJAEITHS .......cieiiiiieeeeeeee e e e 36
2.5 UsmepeHre mapaMeTpoB, peryJIMPOBAHUE U HACTPOUKA.................... 37

3 Texauueckoe 0OCTYKMBAHUE UBIACTHSA .........oooooeiiieiiiiiiiiiiie 40
3.1 OOIIHE YKABAHMS ..., 40
3.2 MEPBI OCBOTTACHOCTH ..., 41
3.3 [TopsaaoK TEXHUYECKOTO OOCTYKUBAHUS UBHACTHSL..........vvvvvvvveennnnnn. 41

4. TEeKYIIHAN PEMOHT MBICTIHIS ..., 42
4 .1 Bo3aMOXHBI€ HEUCITPABHOCTH 1 CIMIOCOOBI MX YCTPAHEHHA ................ 42

5 TpaHCHIOPTUPOBAHUE M XPAHCHME ... 48

6 Pecypchl, cpoku ciy:KObl U XpaHEHUS, TAPAHTHUU U3TOTOBUTENIA. .. ........... 48

7. CBEACHMS O PEKITAMAIIHSIX .......oooiiiiiiiiiiiii i 49

8 CBUACTEIBCTBO 00 YIMAKOBBIBAHMMU ... 49

9 CBUAETENBCTBO O TIPHUEMKE .........oeoeiiiiiiiiiiiieie e 50

10 CBEACHMSA O TTOBEPKE ..o, 50

C. 2 5K1.552.028 PO



Hacrosiimee  pykoBOACTBO MO  AKCIUTyaTalldd  TPEIHA3HAYCHO  JUIS
O3HAKOMJICHUSI OOCITYKMBAIOIIETO TEpPCOHAa C YCTPOWMCTBOM, MOHTaXKOM,
AKCITyaTalme, TeXHUYeCKuM oOchmykuBanueM razoaHaymszatopa OHUKC (B

nanpHe#eM - razoananuzatop) SK1.552.028 TY

1 OIIMCAHUE N PABOTA U3AEJINA

1.1 Haznauenue uzaesusi

1.1.1 T'azoananu3atop nOpeAHA3HAYEH Il OJHOBPEMEHHOTO HU3MEPEHUA
0OBEMHBIX JIOJICH BJIArd, KUCJIOPOJAa W BOJOPOJA B WHEPTHHIX Ta3aXx M a30Te H
npeacTapiasier  co0OM  aBTOMATHYECKHUM, 1 poBoi, OMHOKAHAJIbHBIM,
MHOTO()YHKITMOHAJIFHBIN CTAIIMOHAPHBIN MPUOOP HEMTPEPHIBHOTO EHCTBHA.

1.1.2 T'azoananuzaTop MOKET OBITH MCIIOJB30BAaH B TEXHOJOTHUYECKUX
MPOIIeccax, CBA3AHHBIX C MOJYUYCHUEM W MPUMEHCHHEM WHEPTHBIX Ta30B M a30Ta,
WX OYMCTKOHM OT KHCIIOPO/a, BOJOPO/IA U BJIATH.

1.1.3 Ta3oananuzaTrop  mOpeAHA3HAU€H 1  OKCITyaTallMid  BO
B3PBIBOOC30TIACHBIX TOMEMICHUSAX W BBIMOJHEH B KIMMATHUYCCKOM HMCIIOTHEHUN
YXJI kareropun pasmemieHus 4.2 mo T'OCT 15150-69, npu Ttemmepatype
OKpYKaroIiero Bo3ayxa ot mitoc 5 go mmoc 40 °C.

1.14 Tlo »skcrlyaTallMOHHOM  3aKOHUYEHHOCTH  Ta30aHajM3aTop
npecTaBisieT codoi naaenue Tpetsero nopsaaka mo I'OCT 12997-84.

1.1.5 I'azoananuzarop umeet crenensb 3amuTel [P20 o 'OCT 14254-96 ot
MOTIAIAHKS BHYTPb TBEP/BIX BEIIECTB.

1.1.6 T'azoananuzaTop MO >JIEKTPOMAarHUTHONW COBMECTHUMOCTH B YaCTH
MOMEXOYCTOWYHUBOCTH M TIOMEXOIMHUCCHH OTHOCHUTCS K 00OpymoBaHHMIO Kiacca b
mo 'OCT P 51522-99 xputepmii kauecTBa (hyHKIIMOHUPOBAHUSA B, HEMPEpHIBHO
BBITIOJTHSACMBIE U KOHTPOJIUPYEMbIe (DyHKITHH.

1.1.7 T'a3oananuzaTop 10  3JIEKTPOOE30MACHOCTH  COOTBETCTBYET
I'OCT P 52319-2005.

1.1.8 T'azoanammzaTop mnpeacraBisiecT WHpOPMAIHIO 00 H3MEpsAeMOM
0O'BEMHOM JOJIM BIIATH B MITH .

N3smepenne oObeMHOW 10/M BIIard WM KHCIOPOJa, WJIM BOJOPOJA IO
1udpoBoMy TabJIO MPOU3ZBOIUTCA BEIOOPOUHO TIO KEJIAHHWIO OTepaTopa HaXaTHEM

COOTBGTCTBYIOH_IGI\/II KHOIIKH IICPCKIIOYATCIIA PCIKHUMa HSMGPGHHﬁ.
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1.1.9 T'azoaHanu3atop BBIACPKUBACT MEPETPY3KU IO HU3MEPSIEMBIM H
HEU3MEPSIEMBIM KOMIIOHEHTaM, HE TPeOyeT YCTAaHOBKH HYJIS.

1.1.10 PaGouue ycnoBrs NpUMEHEHKS ra30aHAIN3aTopPa;

— TeMrmepaTypa OKpYyKarollero Bo3ayxa ot mmoc 5 g0 mmoc 40 °C;

— armocepnoe masnenne ot 84 no 106,7 klla (ot 630 mo 800 mm pr. cT.);

— OTHOCHTEJIbHAS BJIAXKHOCTH OKpY>KaroIero Bozayxa He oomnee 80 % mpu
temneparype mwitoc 35 °C u OoJjiee HU3KUX TeMIepaTypax 0€3 KOHASHCAIUK BJIary,

— 9JIEKTPUUECKOE MHATAHUE OT CETH MEPEMEHHOTO TOKA HAMPSIKEHUEM OT
187 mo 242 B n wacroroii ot 49 no 51 I'n;

— JIaBJICHWE aHAJIM3UPYEMOTO Ta3a Ha BXOjJe B razoananamzarop ot 30 mo
200 kITa (ot 0,3 10 2,0 kre/em?);

— OTKJIOHCHWE  JaBJICHUS  aHAJU3MPyeMOTO Ta3a Ha  BXOJAE B
ra3oaHaJiM3aTop OT JMABJICHHUS, MPHA KOTOPOM TPOM3BEJCHA HACTPOMKA pacxoja
Yyepe3 UyBCTBUTEIIBHBIC AIIEMEHTHI (B AAJIbHEHIIIEM 4.3.), He Oosee £30 %;

— aHAJIM3WPYEMBIH Ta3 HE TOJDKEH COACPIKATh:

a) MEXaHWYECKUX TMpUMecei (OKaJIMHYy METauloB, MbUlb W Ap.) Oosee
2 Mr/m;

0) BeIIeCTB, BCTYMAOMMX B XUMHUYECKOE B3anMoielcTBre ¢ (pochopHbIM
AHTHJIPUIOM | TTOJTMMEPHU3YIOIINXCA Ha HEM,

B) BEIIECTB, BCTYMAOMINX B XUMHUYCCKOE B3aUMOJCHCTBUE C KUCIIOPOIOM
OKHCH yTJiepoda, MeTaHa u Jp. (KpoMme Bojaopoaa) B konmmdecTse Oomee 1 % ot
U3MepAEMOi 0ObEMHOM IO KUCIOPOA.

[Ipumeuanusa

1 IIpenensHO nomycTUMBbIE 00BEMHBIE M0JiM OKucH yriepoaa CO u meTaHa
CH, B ananm3upyemMoM Taze, MpH YCIOBHH, YTO COACPKUTCSA TOJIBKO OJUH U3 HUX,
HE JIOJIKHBI TIPEBBIMIATH 3HAUCHUM, TPUBEICHHBIX B Ta0nwmiie 1.

2 TlpenensHO MOMYyCTUMBIE OOBEMHBIC JOJH APYTHX YTIEBOAOPOAOB BHAA

CiH,;, paccunTeiBatoT o gopmyie:

B

_ CH,

Be g, =i, (1)
4m +n

rne B,y w BCH4 - TIPEJICTIbHO JOMYCTUMBIE OOBEMHBIE J10JIA, COOTBETCTBEHHO,

-1
yrinesoaopoaa suaa C,H, 1 MeTana, MiH
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4 — x0>(pUIMEHT, YUYUTHIBAIONTHN COOTHOIICHWE aTOMOB yTJEepojaa |
BOJIOPOJA B MOJIEKYJIE COSTUHEHHUS,
M ¥ N — YKCJIO aTOMOB, COOTBETCTBEHHO, YTIEpOAa U BOJAOPOAA B MOJIEKYJIE

COCOANHCHUA.

Taoawuma 1

OOBeMHbIE T0JIM KUCTOPO/a B [TpenensHO-A0MYyCTUMbIE OOBEMHBIC
AHAJIM3UPYEMOM Tase, MITH JIOJIN, MITH
CO CH4
ot 0,5 mo 1,0 0,01 0,003
cB. 1 mo 10 0,1 0,03
cB. 10 mo 100 0,8 0,2
cB. 100 mo 1000 4 1

1.2 TexHnueckue XapakTepUuCTHKHU

1.2.1 Ta3oananuzarop uMeEET MAWANA30H W3MEPEHUH MO KaXKIAOMY
m3MepseMoMy KoMmoreHTy 0-500 M 1 anamason mokasauit 500-1000 mw |

1.2.2 Tazoanammu3aTop wWMeeT YHHU(PUIIMPOBAHHBIA BBIXOMHONW CHTHAJ
noctositHHoro Toka 0-5 MA wmm 4-20 MA cormacio ['OCT 26.011-80 nns
WH(OPMAITMOHHON CBSI3W C APYTHMHU H3ACTUAMHU.

HomunanbHas craTmueckass XapakTEpUCTUKA MpeoOpa3oBaHusi O0OBEMHOM
JOJTA  M3MEPSIEMOT0 KOMIIOHEHTa B yHUpummpoBaHubii curHan 0-5 MA 1o
KKJIOMY U3MEPSIEMOMY KOMIIOHEHTY UMEET BU/I;

I
C — H BBIX , 2
e 2)

rae  C — oObeMHas A0JiA U3MEPSIEMOr0 KOMIOHEHTA B AHAJIM3UPYEMOM Tase,
MJIH'l;

IT — BepxHuil mnOpegen AWana3OoHa MW3MEPEHUH TO  BBIXOAHOMY
YHA(GHIIPOBAHHOMY CHTHATY, MIIH |

I3 — BBIXOJHOM CHTHAJ ra3oaHann3aropa, MA;

5 — HOopMmupytomuid Ko duiueHT, MA.

HomunanbHas craTmueckass XapakTEpUCTUKA MpeoOpa3oBaHusi O0OBEMHOM
JIONTA  M3MEPSAEMOTO KOMTIOHEHTa B YHH(HUIUpOBaHHBIA curHaa 4-20 MA 1o

KaKA0MY U3MCPACMOMY KOMIIOHCHTY HMCCT BHU/.

1 -4
C:H BBIX 3
b4 G)
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raie 4 u 16 — HopMmupytomue KodhPunueHTs!, MA.

B razoananuzaTope nmpeaycMOTpeH PydHOH BHIOOP JHMamna3oHa U3MEPEHUH
M0 YHU(PHIIMPOBAHHOMY CHTHATY JUIS KaXKJ0TO U3MEPSEMOTO KOMITOHEHTA.

1.2.3 Ta3oaHanu3aTop HMMEET JUAINa30Hbl M3MEPEHUH MO BHIXOJAHOMY
yaurdumupoanHoMy curaany 0-5, 0-10, 0-100, 0-1000 v

1.2.4 HomuHanpHas II€HA CIMHHUIIBI HAWMMEHBINIETO pa3psaaa MudpPOBOTO
Ta0J10 ra30aHaIN3aTopPa COOTBETCTBYET:

— 0,01 Man" — @1 06IACTH M3MEpeHHH 0OBEMHBIX HO0IeH KOMIOHEHTOB
ot 0 mo 10 MnH'l;

— 0,1 MaH"' - @I 06IACTH H3MEPEHHH OOBEMHBIX ONCH KOMIOHEHTOB
cBoime 10 go 100 MnH'l;

— 1 mmE' - @i obnacTH W3MepeHMH (IOKA3aHM) OOBEMHBIX JONEH
KoMIIOHeHTOB cBbimre 100 1o 1000 M.

1.2.5 T'azoaHanmu3atop HMEET TMPEAeHbl JOMYCKaeMod  OCHOBHOM
MPUBEACHHOW (K HOPMHUPYIOMEMY 3HAUCHUIO OOBEMHOM O H3MEPSIEMOTO
KOMIIOHEHTA) MOTPELIHOCTH Ta30aHanu3aropa (Yop) MO KaKIOMY H3MEPIEMOMY
KOMIIOHEHTY He OoJiee:

— +10 % s obnacTy w3MepeHuit ot 0 10 5 MIH

— +6 % st 06IacTH H3MepeHHit cbimre 5 10 10 MtH

— +4 % st obacTi n3Mepenuit cebimre 10 10 500 muH

Hopmupytomue 3uauenus (I, MJ'IH_l) 00BEMHOM JONM HM3MEPSEMbBIX
KOMITIOHEHTOB B 3aBUCHMOCTH OT obnactu nu3mepenui: 5, 10, 50, 100, 500 MJTH .

1.2.6 TIlpemensl  gomyckaeMoOW  JOIMOJIHUTENIBHOW  TMOTPEIIHOCTH
ra3oaHaiM3aTopa, BRI3BAHHONW W3MEHEHHEM TEMTIEPATYPhl OKPYIKAIOMIETO BO3AyXa
Ha kaxaeie 10 °C ot Temneparyps! mioc (20+£2) °C B qmamazone ot 5 10 40 °C He
oonee 0,5Yqp.

1.2.7 TIlpemensl  gomycKaeMOW  JOIMOJIHUTENIBHOW  TMOTPEIIHOCTH
ra3oaHaiM3aTopa, BHI3BAHHON M3MEHEHHWEM aTMOC(H)EPHOTO MaBIICHUA HA KaXKIbIe
3,3 klla (25 MM pT. CT.) OT HaBjCHUSA, MPU KOTOPOM MPOM3BEJACHA HACTPOWKaA
pacxomga raza depe3 4.3., B auanazoHe ot 84 mo 1067 xlla (or 630 no
800 MM prt. cT.) HE Gonee 0,5Yop.

1.2.8 Ilpemensl  gomyckaeMoOW  JOMOJIHUTENIBHOW  TMOTPEIIHOCTH

ra3zoaHajaims3aropa, BBI3BAHHOM HW3MCHCHHMEM JIaBJICHMS AHAIW3UPYCMOI'O Ira3a Ha
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+30 % oT nmaBieHud, MPU KOTOPOM IPOM3BEACHA HACTPOMKa pacxoja rasa uepes
1.3, B auamasone ot 30 1o 200 kITa (ot 0,3 1o 2 kre/em®) He Gonee 0,25Yop.
1.2.9 Bpewms zanepxku (To;) u Bpems ycranominenus (Toy) mokazanwmii

ra30aHajiu3aTopa COOTBETCTBYIOT 3HAUCHUSAM, MPUBEACHHBIM B TaOIUIE 2.

Tabnuma 2

O0nacth M3MEPEHU 0OBEMHBIX JOJIEH, MJTH To.1, MUH Ty, MUH
ot 0 mo 10 2.5 25
coite 10 1o 500 1,0 10

1.2.10 Ilpenenbl nonmyckaembiX BapHallMid MMOKAa3aHWA TrazoaHanau3aTopa

cootBeTcTBYIOT 0,257, .

1.2.11 HN3smenenne OCHOBHOM MIPUBEACHHON MOrPETHOCTH
razoaHaym3aTopa 3a 7/ CYTOK HENPEPHIBHOW  paboThl  (CTaOMIBHOCTH
razoaHanusaropa) e 6osee 0,57 op.

1.2.12 OObemHas mons BIard B Ta3e€ TMOCJE OCYIIMTEISA MO KaHaly
M3MEPEHHI KHCIIOPOA M BOAOPOa He Goree 2 MIIH .

1.2.13 Pacxon ananmm3upyemMoro rasza depes 4.3. (Ipu TeMmIepaType TUTIOC
20 °C u armocdeprom masrennn 101,3 kIla (760 mm pr. ct.) (75+1,5) oM’ /MuH.

1.2.14 OO6mmii pacxoa aHAJM3UPYEMOIro Ta3za 4vepe3 razoaHajn3arop He
6onee 1000 cv’/mun mpu gasnernn 200 I1a.

1.2.15 Bpems nporpesa razoananuzaTtopa He 6ojee 50 MuH.

1.2.16 ITotpebasiemas MOIIHOCTh razoaHanu3zaropoM He Oosiee 150 Br.

1.2.17 I'a3oananr3aTop UMEET CBETOBYIO CUTHAIM3AIIHIO:

— 0 TIEpPeTPy3Ke MO KAKAOMY H3MEPAEMOMY KOMITOHEHTY

— 00 oTkaze u.n.;

— O HaArpeBe 4.».

1.2.18 I"'aGaputHbie pa3mepsl razoananuzaTopa 480x198x515 mm;

1.2.19 Macca razoananuzaropa He Oonee 20 Kr.

1.1.20 Cpennsas nHapaboTka razoanannsaropa Ha otka3 He MeHee 20000 u.

1.2.21 IonHbl# cpeanuit cpok cayk0bl razoananuzaropa He mexee 10 ner.

1.2.22 ConepxaHue qparoleHHbIX METAJIOB.

Uysctutenbubiii aneMedT SK5.184.112-01 (4 mr):

-I[In3 M 0,2 TOCT 21007-75 — 0,8087 r;

- [Ta70-30 M 0,1 TOCT 18389-73 — 1,1058 .
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Uysctutenbubiii anemedT 5K7.039.020 (3 mr):
- [TnAIT-1 CTO 00195200-040-2008 — 4,5504 r.

1.3 KoMIL1IeKTHOCTH

1.3.1 KoMmiekTHOCTh Ta30aHaIn3aTopa NpuBeaeHa B TadnuIe 3.

Tabauuma 3

O06o3HaueHue Haumenosanue KO;;BO’ [Tpumeuanue
5K2.840.033 I"azoananuzarop 1
5K1.552.028 PO I"'azoananuzarop OHMKC.
PykoBoACTBO 1O 3KCILTyaTa- 1
1y7078
5K1.552.028 Al I"'azoananuzarop OHMKC.
MeToanka mOBEpPKHU 1
MM 5K0.283.001-2012 | Meroanka wu3MepeHuii pac-
X0Ja ra3a My3bIPbKOBBIM ME- 1
TOJAOM
M 02-2012-01.00294- | CBuaetenbcTBO 00 arTecTa- 1
2012 MU METOJIUKH U3MEPECHUHN
“I'urpoMeTpbl KyJOHOMETPHU-
CTII yeckne. Metoasl pereHepa-
5K0.054.016-2002 IIMA YYBCTBUTEJIBHBIX 3JiE- 1
MEHTOB. THITOBBIE TEXHOJO-
TUYECKUE MPOLECCHI
5K4.079.063 KoMmekr  sieKkTpudecKnux 1
CXeM
Komnuekr 3anacHbix yacteit 5K4.070.131
5K5.184.112-01 DJIEMEHT 4yBCTBUTEIbHbBIN 1
5K5.863.072-01 Harpesarenb 2
5K5.886.078 OcymuTens 1
5K6.452.295-05 TpyOka 3 £ =100 mm
5K6.452.295-15 TpyOka 2 £= 500 mm
5K7.039.020 DJIEMEHT 4yBCTBUTEIbHbBIN 1
5K7.062.017 OuneTp 2
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IIpoooicenue mabauywl 3

O06o3HaueHue Haumenosanue KO;;BO’ [Tpumeuanue

Kucnora oprodochopnas «XU» Bo ¢nakone ¢
I'oCT 6552-82, 20% pactBOp B 1 J103aTOPOM
JUCTUJUTUPOBAHHOW BOJIE

5K8.683.048 [Tpoknanka 4

5K8.683.289 [Ipoxmanka 12

5K8.683.347 [Tpoknanka 2

5K8.683.349 [Tpoknanka 4

5K8.683.392 [Tpoknanka 8

5K8.683.393 [Tpoknanka 2

5K8.683.442-01 | Ilpoknaaka 8

5K8.683.544 [Tpoknanka 2

5K8.939.068 ["akika-3armymka 2 Haxomutrcs  Ha

OCYILIUTENE

H5K8.652.114 [ITyuep nmpoxoaHou 1

H5K8.658.039 TpoHUK TPOXOIHOM 1

H5K8.683.622-11 | Ilpoknanka 10

H5K8.683.624-06 | IIpoknanka 4

H5K8.683.624-08 | IIpoknanka 8

H5K8.683.636-25 | IIpoknanka 2
BcraBka  mnmaBkas — BIIl-1-5A
AI'O.481.303 TY 4
Komnnekrt npunamnexnoctert 5K4.073.021

5K6.640.183 Kryt «ITOBEPKA» 1

5K6.640.218 Kryr 1

5K6.644.022 Kab6ens «CETb» 1

5K2.833.007 YCTpOUCTBO J1d U3MEPEHUM pac-

xoma raza YUPI'-2A
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IIpoooicenue mabauywl 3

Kon-Bo,
O06o3HaueHue Haumenosanue [Tpumeuanue
IIT.

Kommiekt morTaxkuabeix yacteii 5K4.075.063

Bunka B/I1-1 I'a0.364.010 TY 1
Pozerka  OHII-PI"-09-32/30-P12
6P0.364.082 TY 1

1.3.2 KoMmIuiekT 3amacHBIX 4YacTE W KOMIUIEKT MOHTAKHBIX 4YacCTEl

yJ0XeHbI B 07uH sk 3UIT.

1.4 YcrpoiicTtBo 1 paboTa usaesusi

1.4.1 3mepenne 00bEMHBIX A0JEH (B JaNbHEHIIIEM MUKPOKOHIICHTPALIHH )
BJIArv, KUCJIOPOJA M BOJOPOJA B AHAIM3UPYEMOM Ta3e C  [MOMOIIBIO
razoaHajmnszaTopa OCHOBAHO Ha KOMOMHUPOBAHHOM MPUMEHEHU N
AIEKTPOXUMUYECKHUX MEPBUUHBIX npeoOpazoBaTenei, a MMEHHO:
KYJIOHOMETPUYECKHUX YYBCTBUTEIBHBIX AJIEMEHTOB BIIAXKHOCTH (B JajbHEHIIIEM
KYJIOHOMETPUYECKUX Y.3.) U TBEPIAOIECKTPOJIMTHOTO YYBCTBUTEIHHOTO SJIEMEHTA
(B majbHEHIIEM TBEPIOIESKTPONMTHBIA 4.3.). KOHCTPpYKTHBHO ra3oaHaanu3aTrop
WMEET JBa Ta30BBIX KaHAJA: KaHAJ W3MEPEHUN MHUKPOKOHIICHTpAIWiA BJIard (B
nampaeiimem «KAHAJI H,O») w kaHan wu3MepeHWH MHKPOKOHIICHTPAIIAN
kuciaopoga u Bomopoaa (B pambHermem «KAHAJI O, Hp»), mo kotopsim
MPOMYCKAKOTCS  CTPOro  JO3UPYEMbI€ M PaBHbIE MO Pacxoay TNOTOKHU
aHAIM3UPYEMOTO rasa.

1.4.2 TTpuHumMn u3MepeHnii MUKPOKOHIICHTPAIMK BJlary.

1.42.1 IlpuHumn  W3MEpPEHUH  MHUKPOKOHUEHTpPALMM  Bjaru B
AHAJIM3UPYEMOM Ta3€ OCHOBAH HA HEMPEPHIBHOM KOJHUUYECTBEHHOM H3BJICUCHUU
BJIard IUICHKOH copOeHTa H3 JA03UPYyEeMOro MOTOKA rasza, OJHOBPEMEHHOM
ANIEKTPOJIUTUYECKOM PA3JIOKEHUNA U3BJICUCHHOW BJIard HA KUCJIOPOJ U BOJAOPOJ U
JaTbHEHIIEM W3MEPEHUM  KOJMYECTBA  BJICKTPUUYECTBA, 3aTPAUECHHOTO  Ha
ANEKTPOIH3.

KonuyecTBO 37€KTpUYECTBA, 3aTPAYEHHOrO HA 3JEKTPOJIM3 M3BJICYEHHOUN
BJIard, @ PAaBHO W TOK 3JIEKTPOJIM3a, TAKUM 00pa3oM, SBJIAIOTCA MEpOd 0OBEMHON

JIOJIA BJIArA B aHAJIM3UPYEMOM ras3e.
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Ha pucynke 1, mosicHAIOImMEM NPHHITAIT H3MEPCHHM BJIard, W300paXkeH B
paspe3e KyJIOHOMETPHYECCKHM U.73.

Bo BHyTpeHHEM KaHalle IMIMHAPHYCCKOTO Kopiyca 1 TIOMEIICHBI
ANEKTPOABl 2, BHINOJHCHHBIE B BHJC T'CIMKOMIAIBHBIX HECONMPHKACAFOITHUXCS
crimpaneii. Mexxay JIeKTpoJaMHu HaHECCHA IICHKA 3 YaCcTHYHO THAPaTHPOBAHHOM
maTHokucu  ¢ocdopa, SABIAIOMAACS BBICOKOA(PheKkTHBHBEIM copOeHToM. UYUepes
AUCHKY B HaNpPaBJICHUW, YKA3aHHOM CTPEJIKAMM, HEMPEPHIBHO IIPOITYCKASTCA
aHAJU3MPYEMBIH Ta3, pacxo] KOTOPOro MOAACPKHBACTCA CTPOTO IMOCTOSHHBIM C
MTOMOIIBIO PETYISATOPa pacxoja ra3a. M3pneueHHas w3 raza Biara, COSAUHSACH C
BEIIICCTBOM IUICHKH, 00pa3yeT pacTBop (hpochopHOM KHUCIOTH ¢ BHICOKOH YICTbHOM
ITPOBOJIMMOCTBIO.

K »snekTtpoaaM MOAKIIOYEH MCTOYHWK MOCTOSHHOTO HampsbkeHus 4,
BEJIMUYMHA HAMPsDKSHHS KOTOPOTO MPEBBHIIIACT IMOTSHIMA PA3I0KeHHS BOJIBI,
obecricurBas OTHOBPEMEHHO C TIOTJIOMICHUEM BJIArH €€ IeKTpoin3. B pe3ynbraTe
ATOTO TIPOMCXOJUT DJICKTPOJUTHYECKAs pereHepanus naTHOKucH (docedopa,
KOTOpasi BCErJa IPHUCYTCTBYET B AJIEMEHTEC B JIOCTATOYHOM KOJMUYCCTBE U
obecricurBaeT MOJTHOE M3BJICUCHHE BJIATH M3 rasa.

JUtst W3MepeHus TOKa JJICKTPOJIH3a BOJABI B JJICKTPHUYCCKOM IETH
YCTAaHOBJICH MMILIMaMIepMeTp 5. B pesynasrare copOmuu BiIarm HW3 ITOTOKA
aHAJTU3MPYEMOI'0 Ta3a M €€ DSJICKTPOJH3a B INICHKE COPOCHTA HMMEIOT MECTO

CJICTYIOIINE PEAKITHH

P,O,+x-H,O0—>P,0,-x-H,O, 4)
P205-x-H20—>P205+x-H2+§02, (5)

rae X — Kod(pPumeHT, nponoproOHaTbHBIA KOJMIECTBY HU3BJICUCHHON BJIarH.
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1 — xopmyc 4. 3.; 2 — 3JIEKTPObI; 3 — IJICHKA COPOCHTA; 4 — UCTOYHUK HAMPSHKEHUS

MOCTOSTHHOTO TOKA;, 5 — MAJUTMAMIIEPMETP.

Pucynok 1 — [TpuHumn naMepeHnii MUKpOKOHIIEHTPAIMA Bjiaru

KYJJOHOMETPUUECKUM 4. 3.
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Mexnay mpoueccamu mo peakuusMm (4) u (5) B yCTaHOBUBIIEMCS PEKHUME
IpU TOCTOSHHOM 3HAUEHWH MUKPOKOHIICHTPALIMK BJard B aHAIM3HPYEMOM Tras3e
HacTynaer paBHoBecue. B coorBercTBuM ¢ 3akoHOM (Dapajes, ycTaHaBIUBAIOIIMM
CBSI3b MEXKY KOJIMYECTBOM BELLECTBA, BbIAEIUBILIETOCS Ha JIEKTPOJax B Mpolecce
3NIEKTPOJIN3a, W 3aTPAUYE€HHBIM TNPU 3TOM KOJIMYECTBE 3JIEKTPUUYECTBA, TOK,
W3MEPEHHBIH 10 MWJUIMAMIIEPMETPY, BKIIOUEHHOMY IMOCJIEIOBATENBHO €
UCTOYHUKOM TIMTAaHWSA, SIBIACTCA TOYHOW MEPOH KOHLIEHTPALlMKA BIAard B

AHAJIM3UPYCMOM Ia3C MU CBA3dH C MOCJICAHEH CICAyromuM COOTHOIICHUCM |

I,(t+273,15)
Q-P

BHZO = > (6)

-1
rae By o - MUKPOKOHLCHTPALMS Bl B aHATU3UPYSMOM rase, MIIH

I} — TOK anekTpoan3a, MKA,

t — TeMmeparypa okpy karoriero so3ayxa, °C;

Q — pacxo/1 AHATH3UPYEMOTO Ta3a ([T YCIOBHIA H3MEPEHHIT), CM /MHH;
P — atmocdeproe nasnenue, klla (MM pt. cT.);

m — ko3 durueHT, 00yCI0BICHHBIH BHIOOPOM €IMHHI] U3MEPESHUN, PaBHBIN

MiH " -em” -kl a
2,582 pyu BeIpakeHUW aTtMocdepHoro nasienus B Klla
MHH - MKA - K

-1 3
JH -CM - MM.PT.CT.
MHH - MKA - K

- M
Wy pasHbid 19,39 IIPH BBIPAKCHHH aTMOC(HEPHOTO

JIABJIEHUA B MM PT. CT.
s KOHTPONSA TONMHOTHI W3BJICYEHHS BJArd B KYJOHOMETPUUYECKOM 4.D.
MOCJEAHUN BBIMOJHEH B BHAE JABYX 4YacTed — pabouell W KOHTPOJIBHOM,
PACIOJIOKEHHBIX APYT 3a APYTOM IOCIEA0BATENBHO 110 X0y rasa.
B cnyyae yMeHbIIEHUA TTOTHOTHI U3BJICUCHUS BJIATH B 4.3., HAMPUMED, MPH
3arpA3HEHUHN TJICHKU COPOCHTA, YBEJIMUMBACTCS TOK 3JICKTPOJIM3a B KOHTPOIbHOM
yacth 4.3. [Ipm wmcnpaBHOM KyJTOHOMETPHUYECKOM 4.3. COOTHOILICHUE MEXKIAY

TOKaMHU B paboueit 1 KOHTPOJIbHOM YaCTAX JOJKHBI yAOBICTBOPATH HEPABEHCTRY:

I, <0,08(I, +1,), (7)
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rne Iy m I, — TOKHM, COOTBETCTBEHHO, B KOHTPOJBHOW M pabodyel YacTiax
q.9., MKA;
0,08 — xoaddumment, oOyCIOBICHHBIW COOTHOIICHUEM JJIMH padoueit u
KOHTPOJIbHOM YacTeH u.3. U KAUeCTBOM COPOLIMOHHOTO CJIOA 4.3.

[Ipu pabore razoaHain3aTop MOCTOSSHHO aBTOMATUYECKH OTCIIEKUBACT
COOTHOIIECHUE MEXY TOKAaMH KOHTPOJIbHOW M pabouei dacteit u.5. B ciyudae He
cobOmoieHus HepaBeHcTBa (7) BKIIIOYACTCS CUTHATA3AIIHS.

1.4.3 IlpuHumMn u3MepeHnii MUKPOKOHIICHTPAIMK KUCJIOPOAa U BOAOPOAA

1.4.3.1 IIpuHiun u3mMepeHruii MUKPOKOHIICHTPAIMH KUCI0POJa U BOJIOPO/ia
B AHAJIM3UPYEMOM Ta3e OCHOBAH HAa MPOBEACHUU KATATUTHUECKON pPEAKIMH HX
B3aUMOJICHCTBUS B JIO3UPYEMOM IMOTOKE AHAIM3UPYEMOro ra3a, OJHOBPEMEHHOM
M3MEPEHUN KOJIMUEeCTBA OOpa30oBaBIICiCA B pe3yJbTare 3TOW peakiMuu BJaru
KYJOHOMETPUUECKAM 4.3, M TMOCJAEAYIOIIEM OMNPEACACHUA  OCTaTOYHOTO
KOJIMYECTBA HETPOPEArupoOBaBINEro KOMMOHEHTA (KHUCIIOPOJa WM BOAOPOMAA) C
MOMOILBIO TBEPIOIIEKTPOIUTHOIO Y.3.

1.4.3.2 Karanutuueckas peakiusi B3aUMOACHCTBUS aAHAJIU3UPYEMbIX
KOMITOHEHTOB  (KHMCJIOpoJa ¥ BOJOPOJA) TPOBOAWTCS TIPH  TEMIIEpaType
(750+30) °C B peakTope, KOHCTPYKTUBHO BBHITIOJITHEHHOM B BHJIEC KEPAMHUUECKOM
ra3oHenpoHunaeMoi  TpyOku. Ha  BHYTPEHHIO  TOBEPXHOCTh  TPYOKH,
KOHTAKTUPYEMYIO C QHAJIM3UPYEMBIM Ta30M, METOJAOM BXUIaHUS HAHECEH
KaTaau3aTrop (METKO3EPHUCTAS TJIATHHA).

Bzaumoneiicteue kucmopoma (O,) m Bomopoma (H,) B peaktope ¢

00pa30BaHUEM BOJIbI TPOUCXOUT MO CIEAYIOMIEH XUMUUECKONW PEAKIUU;
2H2 + Oz = 2H20, (9)

riae 2 — CTeXMOMETPUUYECKHM KOIPPHUITUEHT PEAKITHH.

C y4eToM KOJIMYECTBEHHOT'O B3aWMOJACHCTBHS KOMIIOHEHTOB peakims (9)
MO>KET TPOXOAMTH IO IBYM HAMpaBJICHUAM, 8 UMEHHO:

— Uil ciydas ~ TPEBBIIICHWsS  KOHLEGHTPAllMA  BOJOPOAA  HAX

CTCXUOMCTPHUUCCKHMM COOTHOHMICHUCM C KHUCIIOPOAOM, TO CCTb Id Cly4dasd

1
By, >§B02:
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By, -H, +B,, -0,=2B, -H,0+AB, -H,; (10)

— JIA clay4dada IIPCBLIIIICHUA KOHI_[eHTpaI_[I/Iﬁ KHUCIIOPpOaa Han
CTCXUOMCTPHUUCCKHMM COOTHOIICHUCM C BOAOPOIAOM, TO CCTb M Clydad
By, >2By .

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

PI(S By, u By - KOHLEHTpaluH, COOTBETCTBEHHO, BOAOPOAA U KHCIOPOJA B

-1
AHAJIM3UPYEMOM rase, MJIH |

ABy ¥ AB, - NpeBblIlIeHHs KOHLUEHTPALMH, COOTBETCTBEHHO, BOAOPOA

-1
K KHCJIOpOda Haa CTCXUOMCTPHYCCKUM COOTHOIICHUECM, MJIH .

Bennuunsl ABy 1 AB, MOryT ObITh ONpEAEIICHBI U3 BHIPAKCHHH:

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

1.4.3.3 OcraTouHoe mocie mpoBeAeHHOW peakimn (9) KOJTUIECTBO OJHOTO

M3 KOMIIOHEHTOB (KHMCJIOpOJa WM BOJOPOJA), TO €CTh OAHOM W3 BenmunH ABy
i AB, , omnpenensiercs ¢ MOMOLUBIO TBEPAONICKTPOIMTHOrO 4.3. IIpuHimn

JIEHCTBUS TIOCJICTHETO OCHOBAH Ha HEMPEPHIBHOM TIEPEHOCE Yepe3 TBEPABIA
ANIEKTPOJIUT KUCIOPOJA U3 MOTOKA aHAJIM3UPYEMOTrO ra3a B OKPYKAOUIUH BO3AYX
(PEXKUM «OTKAUKW» KACIOPOa) WM HA000OPOT U3 OKPYKAIOIIETO BO3AyXa B MOTOK
aHANTM3UPYEMOTO Ta3a (pexuM “‘qo3upoBaHus Kucjaopoaa). Pexxum mepenoca
KHUCJIOPOJa 00€CTIEYMBACTCS 32 CYET KUCIOPOJOMOHHONW MPOBOJAUMOCTH TBEPJIOTO
anekTpoauTa npu Temneparypax Boire 400 °C. B pexxume “oTkauku’ KUCIOPOAA
TBEPJIOAICKTPOJIUTHBIM 4.3,  OCYILIECTBJISAETCA KOJMUYECTBEHHOE HU3MEPEHUE

"Henpopearuposasiero kuciaopona (AB a B eXKUME “TO3UPOBaAHUA
0, />
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KHCIIOpOJIa — U3MEPeHHe Henpopearnposasiiero sogopona (ABy ). 1 B ToM u B

JPYrOM Clly4ae TBEPAOSJIEKTPOJUTHBIA 4.3. pabOTaeT B KYJOHOMETPUYECKOM
peXUME C OO0ECHeYeHHEM TMPUHYAUTEIBHOIO NEPEHOCAa KHCIOpOoJa 3a Cuer
MPUJIOKEHHOTO HAMPS)KEHUS MOCTOAHHOTO TOKA K €€ AJICKTPOJIaM.

1.4.3.4 Ilpunumn AeHCTBUS TBEPAOIEKTPOJUTHOIO 4Y.3. MOXET OBbITh
MOSICHEH Ha MPUMEPE U3MEPEHUSA OCTATOYHOTO KOJIMUECTBA HEMPOPEArupOBABIIETO

Kucnopona (cny4aii B, >2By ).

[TpuHiMn paboThl TBEPAOINEKTPOJIMTHOTO U.3. CXEMATUUHO U300paKeH HA
pucyHke 2. UD BBINOIHEH B BHUAE KOpIyca MPOOMPOYHOTO THIA U3 TBEPJOro
anektpoauTta coctaBa 0,857r0,+0,15Y,0;.

Ha BHYTPEHHIOIO M BHEIIHIOK MOBEPXHOCTH KOPIyCa 4Y.3. HAHECEHBI
METOJIOM BXXUTAHUS DSJICKTPOAbl 2 W3 MeEJKoAucnepcHo matuHbl. Kopmyc
MOMEIIEH B UWIMHAPUYECKUA HarpeBaTesib 3, OOECMEUMBAIOIIMA pPa3orpen
paboueii yacTh 4.3., OrPaHUUYEHHOMN 3EKTpoaamMu, 10 TemnepaTypsl Boiiie 400 °C.

HapyxHast moBEpXHOCTH KOPIyCa 4.3. OMBIBAETCS 34 CUET €CTECTBEHHOU
KOHBEKIIMHM OKPY>KAIOIIEr0 BO3AyXa.

Jlo3upyembiii MOTOK aHAJU3UPYEMOro Ta3a C 3aJJaHHBIM PacXoJ0M MO
TpyOKe 6 TPOXOAUT YEePe3 TBEPAOAICKTPOJMTHBIM U.3., K 3JEKTPOJaM KOTOPOro
MOJKITIOYEH MCTOYHHK MOCTOSHHOTO ToKa 4. IIpuueM, A rnepeHoca KMUciaopoaa 13
AHAJTM3UPYEMOI0 Ta3a, BHYTPEHHUH 53JICKTPOJA 4Y.3. JOJKEH OBbITh COEAWHEH C
MHUHYCOM MCTOYHWKA MUTAHUS, @ BHEIIHUNA — C TUTFOCOM.

[Tpouecc mepeHoca KUCIOPOJA TBEPAOAIEKTPOJIUTHBIM 4.3. TMPOUCXOAUT
CIEAYIOIIAM 00pa3oM:

Monekyasl  KUCIOpOJAa W3 Ta30BOr0 TMOTOKA, KOHTAKTUPYIOIIETO C
BHYTPCHHUM  3JICKTPOAOM, U(PPYHIUPYIOT K TOBEPXHOCTH BHYTPEHHETO
AJIEKTPOAA U, COPOUPYICh HA HEM, AMCCOLMUPYIOT HAa aTOMBbI, KOTOpPBIE 3aTeM
MOHU3HUPYIOTCS 32 CUET JICKTPOHOB MJIATHHOBOTO AJIEKTPOAA.

[Ton nedicTBUEM MPUIOKEHHOTO HAMPSIKEHUA K AJEKTPOJAM Y. 3., WOHBI
KUCJIOPOJAa TMEPEMEINAOTCA  4Yepe3 TOJNLY SJICKTPOJUTAa MO  BaKaHCHUSAM
KPUCTAJTMYECKON PEIIETKH K BHEIIHEMY 3JEKTPOAY W, OTAAaBasg BO BHEIIHIO
LETb 3JICKTPOHBI, PEKOMOUHUPYIOT /10 MOJEKYISPHOTO KUCIOPOA, MEPEXOAAIIETO
B OKPYKAKOIIMKA BO3IYX.

M306BITOK 31EKTPOHOB HA BHEITHEM 3JICKTPOJAE TBEPAOIICKTPOJIUTHOTO U.3.

NpUBOAAT K BO3HHMKHOBCHHMIO TOKa BO BHEIITHEH 3H€KT’pI/I‘leCKOﬁ Oe1m,
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MMpOonoOpunruOHAJILHOTO OCTaTOYHOMY KOJIMYCCTBY HCTIPOPCArupoOBaBIICTO

KHCIIOPOJa U OMPEAENIAEMOro M0 MAJUTHAMIIEPMETPY 5.
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B  ycraHoBuBIIEMCA pEXKHUME  COACPKAHME  HEMPOPEArupoBABIIETO

1
kucnopona (AB, , MIH ) onpesiensieTcst ypaBHEHHEM:

I, -(t+27315)
AB, =m-2 , (14)
: 2-Q-P

rae I, - TOK uepe3 TBEPAOIIEKTPOIMTHBIA 4.3., padOTAOIIMA B pPEeXKHME

«OTKQUKW» KUCJIOPOJAA, MKA.
1.43.5 IlpuHuun JA€HCTBUA TBEPAOICKTPOJIMTHOTO Y.3. B Clyyae

M3MEPEHHMS OCTATOYHOrO KOJIMYECTBA Herpopearnposasinero Bogopoxa ABy (B

1
ciydae By > EBOz) AHAJIOTUYEH MPHUBEICHHOMY BBIIIE, HO C TOM JTUIIb PA3HULIEH,

YTO HOHBI KHCIIOPOJA NEPEMEINAIOTCs HE K BHEITHEMY, a K BHYTPCHHEMY
3JeKTpoay. IOT0  OOYCIOBJIEHO  Te€M, 4YTO JUIi  JIaHHOTO  Cliyyas
TBEPAOIICKTPOJIUTHRIN 4.5. pa3BuBaeT Ha djekrpomax IJIC, mo BenwunHe
MPEBHITIAIONIYIO TMPUI0KEHHOES HANPS)KCHUE OT HCTOYHHMKA ITOCTOSHHOIO TOKA
(koMTICHCHpYIOIIee HampsikeHue). [Ipu  3TOM  MOJIGKYJSPHBIA  KUCIIOPO/I,
oOpa3oBaBIIMCA HA BHYTPCHHEM JJIEKTPOJE, TOJNHOCTHIO PACXOAYyeTCA Ha
TUTPUPOBAHHUE BOJOPOJAA MO Peakiu 00pa3oBaHus BOAHI (8), a B AIEKTPUUECKON
IIEMA TPOTEKAeT TOK IMPOTHBOIIOJIOKHOI'O HAIPABIICHHS IO OTHOMICHHIO K TOKY
Iy,

B ycraHoBHBIIEMCS pPEXHUME TPH YCJIOBHH MOJHOIO THUTPHPOBAHUSA

BOJOPOJA  COACpXkaHWe Henpopearmposasinero Bomopona (ABy , min")
OTIPENIEISIETCS YPABHCHHUCM
I, -(t+273,15)

AB. =m , 15
. o (15)

rae I'O2 - TOK 4Yepe3 TBEPAOSIECKTPOJUTHBIA 4.3., padOTaloMMA B pPEXKUME

«A03HUPOBAHUA» KHCJIOPOAA, MKA.
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1.4.3.6 na obomx caydaeB, paccMOTpeHHbIX 1o m.a. 1.4.3.4 u 1435,
yepe3 TBEPAOIICKTPOIUTHBIN 4.3., TPOTEKAET TOK, HAMPABJIECHUE KOTOPOro OyaeT
OMPEeNeATh BUJl HEMPOPEArMpOBABIIEIO0 KOMIIOHEHTA, OCTABIIETOCS B M30BITKE
MOCJIE PEaKTOpa, a €ro 3HAUCHUE —KOHIEHTPALMIO HTOT0 HEMPOpearupoBaBIIETO
KOMIOHEHTA.

Bribop pexuma paboThl TBEPAOIIEKTPOJIUTHOTO 4Y.3. MPOU3BOIUTCA
ABTOMATHUECKU IO PA3HOCTA MEXAY MPUIOKECHHBIM  KOMIIEHCHUPYIOIINM
Hanpsokenuem u OJ1C, paspuBaemoi 4.5. B razoananvzaTrope KOMIEHCHPYIOIIEE
HaMps>KCHWE BHIOPAHO W3  YCJIOBUM OOECMEUCHHS HOPMUPYEMOUM TMOJHOTHI
nepeHoca Kucopoaa uepes sekrponut u npuaaTo (0,5+0,05)B.

1.4.3.7 CoBMmecTHOE H3MEPEHHE MUKPOKOHIICHTpAIMH KUCIOpoJa H
BOJIOPOJia TPOBOAMTCS MO OJHOMY KaHajy M3MEPEHUN W MOKET ObITh HATJISIAHO
MOSICHEHO (PYHKITHOHAJIBHOW CXEMOM, M300paXeHHOW Ha PUCYHKE 3.

AHaIM3UpyeMbIii Ta3 ¢ TMOCTOSHHBIM PACXOAOM  TMOCJEI0BATENILHO
NPOXOAUT  OCylIMUTENb 1, KyJIOHOMETpUYECKMM 4.3. 2, peaktop 3,
KYJOHOMETPUUECKUA u.3. 4, W jgajee uepe3 TBEPAOIIEKTPOIUTHBIN u.3. 5
cOpaceiBaeTcs B atmocdepy. Beenenne ocymmurens 1 00ycI0BICHO HCKITIOUCHHEM
BJIMAHUS COJACPIKAHMS BJIard B aHAJIM3UPYEMOM Ta3e HA MOTPEITHOCTh U3MEPECHUS
KOHIICHTPAIMI KUCJIOpOAa W BOJAOPOJA, OOYCIOBJICHHOW MPUCYTCTBHEM B Ta3e
Biaru. /Ijs KOHTPOJSA BJard B aHAJIU3UPYEMOM Ta3e HA BbIXOJE U3 OCYIIUTENS U
yueTa €€ B MPOLIECCe U3MEPEHUA KUCIOPOJia U BOAOPOAA B CXEME MPEAYyCMOTPEH
KyJJOHOMeTpuueckuii u.3. 2. KonuuecTBO 00pa3oBaBIICHCS B PeakTope 3 BOABI
ompenenaeTcss 32 CueT  B3aUMOJICHCTBUSA ~ KHCJIOpoAa M BOJOpoOJa
KyJOHOMETpUUeckuM 4.3. 4. Bce u.3., BKIIOYAsA U TBEPAOIIEKTPOJUTHBIN 4.3.,
rajJlbBAHUYECKU CBSA3aHBI MEKIY COOOM, MUTAIOTCS OT OTACJIbHBIX MCTOUYHHKOB
nutanua Cty, Ct; u CT3 ¥ MOAKITIOYEHBI K U3MEPUTEILHON TIETTH, TTPEACTaBICHHOM
quoaamu Vi, V, u TokomsmeputenabHbiMu mnpudopamu PAl u PA2, Takum
00pa3oM, YTOOBI O0OECIEUUTh alNreOpPandecKoe CIO0XKEHHE CHUTHAJOB Y.d. A

TpeOyeMbIX (PYHKITMOHAIBHBIX MPeoOpa3oBaHU MOCICIHUX.
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I1o CyTH, U3MCPUTCIIbHAA CXCMaA IPCACTABJICHA B BHIAC MOCTA C JWArOHaJIbHBIM

BKJIFOUEHMEM 4.3. EClM B aHaIUM3UPyeMOM Ta3e COAEPKUTCS M30BITOK BOJIOPOJA

1
(cmyuaii By >§B02 ), TBEPHOAICKTPOIUTHBIM u.5. 5 passuBaetcs OJIC,

MPEBBIIIAIONIAS KOMIICHCUPYIOIIEE HampsbkeHue oT uctouHuka Cr;. B stom

Clydyae B [EeNHA 4Y.3. 5 YCTAaHABIMBACTCA TOK IIEPEHOCA KHUCJIOpPOJa Igz,
nponopuroHaibHbii  BenuurHe ABy . Tlpu 5TOM depe3 TOKOM3MEPUTENbHbIN
npubop PA1 mporekaeT Tok, paBHbI cymme TokoB nepexoca kuciopoaa (I ) u
SJIEKTPONIN3a BIIark KyJnoHoMmeTpudeckoro 4.3. 4 (I ). OnHOBpeMeHHO 4vepes

TOKOU3MEPUTEIbHBINA TpruOop PA2 mpoTekaeT TOK, paBHbIN pa3HOCTH TOKOB 4.3. 2

!
u 4 (cooTBETCTBEHHO, I} o 1 I} ).

B nopyrom cnydae, Korja B aHaJIM3UPYEMOM Ta3€ COIAEPIKHUTCA M30BITOK

Kucnoposa (cinyuaid B, >2By ) TBepposnextponuTHbiid w.5. 5 passusaet OJIC,

MEHBIIYI0 KOMIEHCHPYIOIIErO HaMpsHKEeHHUs. Torma TOK TMEpeHOCa HWOHOB

kucnopona (I, ), TpomopuuoHanbHbIA - BenvuuHe  AB, , HM3MEHMT CcBOE

HaIpaBJiCcHUE W OYAET SABJATHCSH OJHOW U3 COCTABJISIIOIIMX TOKA, MPOTEKAKOIIETO
yepe3 TokousmepurenbHbid npubop PA2. Ha pucyHke 3 asis HarjisiAHOCTH
MPECTABJICHbI IBA TOKOM3MEPUTENIbHBIX TpuOopa. B razoananuzarope Onaroaaps
UCIIOIb30BAHUIO 00JIe€ COBEPIIEHHOTO TEXHUYECKOTO PEUICHUS, MPOUCXOIUT
ABTOMATHUYECKOE CJI0KEHUE M BBIYUTAHUE TOKOB M PE3YJIbTATHPYIOIICE 3HAUCHUE
TOKa B IMEPECUETe HAa 3HAYCHUE U3MEPSEMOro KOMIOHEHTA BBIBOAUTCSA Ha
OTCUETHOE YCTPOUCTBO.

KonuenTpanua kuciopoga W BOJAOPOJAa B AHAJIU3UPYEMOM  Tra3e

AHAJIUTHYCCKH OIIPCAC/IAIOTCA COIIACHO CIICAYIOIHUM YPABHCHUAM .

B, :E(IOZ+1H20—I;{20)-(t+273,15)’ 16)
2 Q-P

B —m (L, +T0 =T, )-(t+ 273,15)) a7
2 Q ‘P
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rre Iy, w Ihzo - TOKH DJJIEKTPOJM3a BJIard KYJIOHOMETPHUYECKHX 4.3.,

YCTAHOBJIEHHBIX MO XOJy Tra3a IOoCje, COOTBETCTBEHHO, PEakTopa u
OCYIIMTENS, MKA.

1.4.4 Onucanue NpUHIMIIAAIIBHONW ra30BOM CXEMbI ra30aHaAIN3aTopa
1.44.1 ["azoBas MPUHIUITAATbHAA cxema rasoaHajau3aropa

5K5.132.032 X3 sxmmouaet B cedOsa kymoHoMmeTprudeckue 4.3. (U D 1, U D 2, U D 3),
dumpTpa @, nppocceneii JIP1 — JIP2, crabunmsaropos nmaeinenus PJ[1-PJ13,
ocymutena O u unaukaropos pacxona UP1-UP3.

OuwnIineHHBI 0T MEeXaHWYECKUX TpuMeced B GumbTpe @ aHATU3HPYEMBIHA
ra3 pa3fesisaeTcsa Ha TPU MOTOKA, OJWH W3 KOTOPBIX YEPE3 PErysissTop JaBJICHUS
PJI1 Tama “no cebs”” u maaukarop pacxona MP1 Gaitmacupyercs B atmocdepy, Tem
caMbIM O0€cCreuuBas YMEHBIICHUE TPAHCIOPTHOrO 3amna3ibsiBaHud. Pacxon
OaiimacupyemMoro rasa B 3aBHCUMOCTH OT BEJIMUMHBI BXOJIHOTO JABJICHUS rasa
kosnebmercs B mpeAenax ot 3 a0 60 n/4. Haznauenue perynaropa nasnenns PJI1,
paboTatoriero B mape ¢ apoccenem J[P1, coctouT B moaaepKaHWM MOCTOSIHHOTO
IaBNeHNs rasa B mpejenax ot 25 1o 28 klla (ot 0,25 1o 0,28 krc/cM”) B ra3oBoi
CUCTEME Tra30aHau3aTopa TMPHU HU3MEHCHWM [IaBJICHUS Ta3a Ha BXOJAEC B
razoanaimzaTop. OcCTajibHbiE JBAa MOTOKA HAMPABISAIOTCSA MO JIBYM Ta30BbIM
kanamam. [lo omHomy kamany («KAHAJIY H,O») mpousBomarcs wu3MepeHUs
comepxkanve Biaaru (4.3. 3), a mo apyromy kaHany («KAHAJIY O,, Hy»)
WU3MEPEHUA cojiepkanne Kuciaopoaa B Bogopoae (U D1, U D2, UD4ulU D S5).
JIns nmoanep kaHusi MOCTOSSHHOTO PacXojia Ta3a B KAKJIOM KaHAJIC UCIOJb3YIOTCS
perynsatopsl nasiaenus P/[1 u PJ12, a takke apoccenu JIP1 u JIP2.

HomuHanbeHbIl pacxoa raza Mno KaxJaoMy KaHajly WU3MEPEHHUN COCTAaBJISET
75 cm’/muH. TOYHOCTH nmoJIepKaHus pacxona rasza He xyxe +1.,5 cm3/muH.
Hactpoiika pacxonoB raza depe3 OallacHyIO JHMHWIO W KaHaJdbl H3MEPEHUM
ocymiecTBigeTca peryaaropamu aasnenuii PJ[1, P12 u PJ/I3 perynupoBOYHBIMHU
BUHTAMU, BbIBCJICHHBIMM Ha TEPEIHIO MaHElb W3MEpUTENIbHOrO OJioka. J[is
WHJIMKAIMM PacXOJ0B raza 4epe3 KaHajlbl U3MEPEHUH B CXEME MPEayCMOTPEHBI
uHavkaTopsl pacxona P2 u MP3.

C uenpl0 yMEHBIICHUS TOTPEHIHOCTH M3MEPEHUN MUKPOKOHIICHTpAlui
KUCJIOPOJIAa YW BOJAOPOJA B OJHOM W3 KAHAJIOB W3MEPEHUN YCTAHOBJICH

ocymmTens O.
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1.4.5 Onuncanue >MeKTPHUSCKOM CXEMBI Fa30aHan3aTropa
1.45.1 IlpunnunuanpHas SJCKTPUUECKAss CXeMa ra3oaHajau3aropa

5K2.840.033 B3 sximrogaeT B cebd ciieayromue GyHKITHOHAIbHBIC OJIOKH:

—  pmarumk 5K5.132.032 (Al);

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

—  perymarop temmeparypsl SK5.157.058 (A4);

—  O5oKa TOKOBBIX TpeoOpa3zoBaTeied M IMEPEKIoUaTesss AUana3oHoB,
UMEHyeMbIe B najpHelem, coorsercTBernHo, BTIT u [1]] 5K5.427.051 (A9);

—  Onok  aHajoro-idpoBoro mpeoOpazoBaTeas W JIUATHOCTHKH,
umeHyembiit B nanpHemem (BALIT u J[) 5K5.427.050 (A10);

—  Onoka uudposoit uaankarmu 5K5.043.008 (A12);

— OJoKa  aHaAJOro-JIOTMYECKHM, HMEHYEeMbIi B  JajbHEHIIeM
BAJI 5K5.427.059 (A6).

ONEeKTpUYecKoe  TUTAaHHUE  OCHOBHBIX  (DYHKIIMOHAIBHBIX  OJIOKOB
ocymiecTRisieTcss OT  yHu$HUIMpoBaHHbX  Tpanchopmatopos T1 wu T2,
MOIKITIOYAEMBIX K CETH TEPEMEHHOTO TOKa depe3 TyMOiep S| U mpeaoXpaHnuTen
FinF,.

1.4.5.2 Jlatuuk mnpeAHA3HAUEH M1 OJHOBPEMEHHOrO NpPeoOpa3oBaHUA
KOHIIEHTpAIlMii  BJIard, KHCJIOPOJAa MW  BOJAOPOAQ B  TOKOBBIC  CHUTHAJIBI
U3MEPUTETHHOM HH(POPMAIIH aHAJIOTOBOH (hOPMBI 1 BKITIOUAET B CEOA:

— KYJIOHOMETPUYECKHN 4. 5., NPEIHA3HAYECHHBIA JUIA HWU3MEPEHUH
KOHIIEHTpaIuii Biaru B raze nocie ocymurens no “KAHAJIY O,, H,” (U31);

— KYJIOHOMETPUYECKHN 4. 5., NPEIHA3HAYECHHBIA JUIA HWU3MEPEHUH
KOHIIEHTpAIrit BJIATH, oOpa3oBaBIeHcs nocye peakTopa 1o
“KAHAIJLY O,, Hy” (U22);

— KYJIOHOMETPUYECKHN 4. 5., NPEIHA3HAYECHHBIA JUIA HWU3MEPEHUH
KOHIICHTpAIMi BIaru B ananmusupyemom raza no “KAHAJLY O,, H,” (U33);

— TBEPAOAIEKTPONUTHBIN 4. 3. o “KAHAJLY O,, H,” (U95);

— peakrtop no “KAHAJIY O,, H,” (UD4);

— TEPMORJICKTPUUECKAN peodpazoBarels TemmepaTypsi (Bl);

— narpesatenn (E; u Ey).

OYHKIUOHAJIbBHOC HA3HAYEHWE Y. 3. JaT4yMKa PACCMOTPEHO paHee Mpu

OTMCAHWH TTPUHIUIIOB U3MEPEHUN KOHIICHTPAIUM BJIard, KUCJIOPO/1a U BOJOPO/IA.
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1.4.5.3 C uenpto NosSICHEHNS HA3HAYEHUH OJIOKOB MPUHIIMIUATBHON CXEMBbI
5K2.840.033 33 na pucynke 4 nmpuseaeHa QyHKIIMOHATBHAS MICKTPAUECKAsA CXeMa
MOSICHSIONIA TPHUHIMN TPEeoOpa30BaHUA TOKOBBIX CHTHAJIOB 4.3, QHAJIOTOBOMH
(hopMBI B BEIXOTHBIC CHTHAJIBI TA30aHAIN3ATOPA.

Curnanst UD 2, UD 1 u UD 5 ycranosnenHsix B «KAHAJIE O,, Hy»,

4
COOTBETCTBCHHO TOKH Iy, Iy, ® I, mocrymator ma cymmarop C, rae

MPOM3BOAUTCS W3 mpeoOpazoBanwe 1o anroputMmy cormacao (15) wm (16).
IIpeoOpazoBaHHbIe CHUTHAJIBI ¢ cymMmaropa U curdHaid Y3 3, ycTaHOBJIECHHOTO B
«KAHAJIE H,O», gBIgrOTCS 3JIEKTPUUCCKAMH CHUTHAJIAMHA aHAJIOTOBOW (hOPMBI,
MPOTIOPIIMOHAJIFHEIMU  M3MEPSEMBIM KOHIICHTPAMUAMH KHUCJIOPOJa, BOIOpOAa M

BIard. OTH  CHrHambl wepe3 mpeobOpasosarenmu Il ., I, wm Il

MHMKPOKOHIICHTpAIIMi  BJard, KHCJAOpPOJAa W BOJAOPOJAA, COOTBETCTBEHHO,
npeoOpasyloTcd B CHUTHaIbl mocTossHHoro Toka 0...5 MA wm 4...20 MA,,
COOTBETCTBEHHO, IO BJIard, KUCJIOPOAY U BOJIOPOY.

IlepexmtoueHne AWANa30HOB M3MEPEHUM TI0 KakXAOMY KOMIOHEHTY

MPOU3BOAUTCS BPYYHYIO C MOMOLBIO NIepeKiouaresneit auanasonos I, o, I,

u I,
IIpeobpasosarenu Il ,, 11, wu Il mnpeacrasnstor coboii ycrponcTsa

npeoOpa3oBaHUa AHAJIOTOBBIX JIEKTPUUECKUX cUrHaAI0B Hampsikenuem 0...10 mB
B CUTHAJIbI TOCTOSHHOTO TOKa 0...5 MA unu 4...20 MA.

OJIEKTPUUECKHAE CUTHAJIBI TMOCTOSHHOTO Toka Hampsbkenuem 0...10 mB
dbopMHUpYIOTCA  JCTUTENEM HAMPSKCHUH HA TMPENU3HOHHBIX PE3UCTOpax |
MOJIal0TCA Ha BXOJ MpeoOpa3oBarelieil uepe3 nepekimoyaresd Auana3oHoB S3-S5
(cm. 5K2.840.033 33).

[TapannenbHO CUTHAJBI 4Y.3. MOCTYMAKOT 4Yepe3 MEPEKII0YATENh PEKUMA
m3mepennii [IPU ma Bxonm ycunmrens Y w jganee depe3 aHaioro-mugppoBon
npeodpazosatens ALl na 6ok mmdposoit waaukanmu BIU (cm. pucynok 4).
[Tocnenanii mpencraBisgeT co0OOM  Tpexpa3psamHbli H(PPOBON HMHIUKATOP C
wiaBaromel 3amaroil. llepekmioueHne 3ansATol (NMEPEKIIOUEHUE AMANA30HOB
W3MEPCHUI) OCYINECTBIIACTCS ABTOMATHUECCKUM TMEPEKITIOUaTENIeM JUana3oHOB

AITJl, moaKITIOYEHHBIM B 1I€Mb 0OPaTHOMN CBSA3W YCHUIUTEIS Y.
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nocne ocyumrtens 8 Karane Op,Hy"; Y03 - u.3. ana wamepenun snaru B “Kanane H,0"; 435 - teepro-
BNEKTPOAUTHER 4.3.; Y34 - peaktop; Il - matuuk; C - cymmatop; [MH0 ,Mo2u [MH, ~ npeoBpasocsartenu
MUKDOKOHLIEHTpaUuii, COOTBETCTBEHHO Bnaru, kucnopoja u eonoposs; w0 ,[1002n NOH, - nepekniovatens
AVianascHOB W3MEpEeHWl, COOTBETCTBEHHO, BRarW, kucnoposa v sogopoaa; [MPU - nepeknwouatens pexunma
uamepeHun; Y - younutens; Al ~ astoMmaTuueckuid nepekniouatens avanasoros; AU ~ ananoro-
uuopposol npeobpasosatens; BUW ~ 6nok umdposoi unamkaumm, BL - Bnok anardoctuky, BUH — Bnok
WHAMKaumu HewcnpasHocTel; E1 - TepmosnekTpuueckuit npeobpasosatens Temnepatype; E2 - Harpesa-—
tenn; PT - perynatop temnepatypn; 3T — 3afaTdvk TemnepaTypo.

PucyHnok 4 — OyHKIMOHAIbHAS 3JIEKTPUUECKAs CXEMa ra30aHain3aropa
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Takum oOpazoMm, Ha pazbem «BbIXOJ/l» HenpepsiBHO MNOCTYMAOT
WH(OPMAITMOHHBIE CHUTHAIBI 1O KaXKIOMY HW3MEPAEMOMY KOMIIOHEHTY, a Ha
mudpoBoe TabMO — TOABKO OAWH WHGOPMAIMOHHBIM CHUTHAT 1O BBHIOOPY
omeparopa.

OIHOBPEMEHHO CUTHAJIBI MO BJIare, KUCJIOPOAY M BOJAOPOIY MOJAKOTCS HA
ook auarHoctuku bJl, mpeaHasHaueHHBINM Uil JUArHOCTUKH HEUCIPABHOCTH
razoaHajizaTopa. B ciiyyae mpeBbllICHHS MUKPOKOHIICHTPAIMH MO KaXKIOMY M3
n3MepsaeMbIX KOMIOHEHTOB cBhItie 1000 MITH ', WITH B CJy4ae HEUCITPABHOCTH 4.3.,
a AIMCHHO: B CJTy4ac HEMOJTHOTHI M3BJICUCHUS BJIard COTJIACHO (6) CHTHAIN3aIAA O
HEUCTPABHOCTH razoaHajiu3aTopa OCYIIECTBIISIETCS BKJIFOUEHHUEM
COOTBETCTBYIOIICH CUTHAJIBHON JamIiibl Ha OJIOKE WHIMKAIIMM HEUCHPABHOCTH
BUH.

Harpes wu mnoanepkaHue Ha TMOCTOSHHOM 3HAQUEHUM TEMIIEPATYPhI
TBepAOdIeKTpouTHOTO 4.3. (UD 5) m peaktopa (UD 4) ocymecTBisercs
HarpeBateneM El ¢ momormpio perynstopa temneparypsl PT, pabotaroriero B
peXUME TPOTIOPIMOHATEHO-TH(D(EPEHITHATBPHOTO PETYIMPOBAHAS TEMIIEPATYPHI.
B kauecTBe mnepBUUHOrO MpeoOpa3oBatesis IS PETYIATOPOB TEMIIEPATYpPhl
UCIIOJTB3YeTCsl  TEPMOdJICKTpUUECKui  mpeobpaszoBarens El  (mmatuHOpOIui,
wiatuHoBass Tepmomnapa Tuna Tnp-0679-01 wmm TXA (K)). 3amatumkom
temriepatypel 3T perynstopa PT cayxur mnepeMeHHbIH pe3ucTop (CM.
5K2.840.033 33), BeiBeICHHBINM Ha 3aTHIOI0 MAHENb Ta30aHaiM3aTopa. B ciydae
HEUCITPABHOCTH PETYJIATOPA TEMIIEPATYPhI (ITPH BBHIXOJE U3 CTPOS YIPABIIAIOIIETO
AJIEMEHTA — TUPUCTOPA, HEUCITPAaBHOCTH Tipeodpazosareis E1 u T.1.) wim B caydae
BBIXOJIa W3 CTPOS HArpeBaTesied, CUTHAJI O HEHWCHpaBHOCTU C perynstopa PT
MOCTYIAeT HEMOCPEICTBEHHO HA OJIOK MHAMKAIMK HeucnpasHoctu bH.

1.4.6 YcrpoiicTBO Tazoananm3aropa

1.4.6.1 KOHCTPYKTMBHO ra30aHaju3aTop COCTOUT U3 OJIOKA MU3MEPEHUH H
JATYMKA, CMOHTHPOBAHHBIX B OJTHOM KOpPITyCe.

1.4.6.2 OO6mwmii BUA Ta3oaHanIM3aTopa MPUBEASH Ha pucyHke 5. Ha
BHEIIIHUX CTOPOHAX KOPMyca razoaHaiu3aropa s Lejlu CO31aHusl KOHBEKTUBHOTO

TeTJTI00OMEHa UMEIOTCS BCHTUWIAIHWOHHBIC OTBCPCTHAL.
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Ha nmepenneii manenu rasoaHanuzatopa pacnonoxkensl: TymoOnep «CETby
JUIi BKJIFOYEHHUS Ta30oaHaju3atopa B pabdoTy, MNEPEeKIoUaTesid AUana3oHOB
W3MEPCHUI MO BjIare, KUCIOPOIY W BOJOPOIY, TpexpaspsamHoe iudposoe Tado,
MPUKPHITOE CBETO3AIMTHBIM CTEKJIOM; NEPEKITIOUATENIb PEKUMOB U3MEPEHUN /1714
BEIOOpaA poja W3MEPSEMOTO KOMITIOHEHTa Mo Iu(dpoBOoMy TablIO; CUTHAIA3AIUS
pexuMa U3MEPEHUM Ha CBETOAMOJAX 3€JIEHHOTO I[IBETA; CHUTHAIM3AIMUA O
neperpy3kax no U3MepAeMbiM KOMIIOHEHTAM HAa CBETOAMOJIAX; CUTHAIM3ALMsA 00
0TKa3e 4.3. (KYJOHOMETPHUIECKHX ) HAa CBETOMAUO/EC KPACHOTO IBETA, CUTHATU3AIIH
O Harpese 4.3. (TBEPAOIIEKTPOJMTHOTO M PEAKTOpa) HAa CBETOAMOJE KPACHOTO
1[BETA, MHANKATOPHI PACXO/I0B rasa (depe3 OalmacHyro JUHUIO B 9.3.) PETYIATOPHI
Pacxo/ioB ra3a Jyisi py4HOH YCTaHOBKHM PAacXO0JIOB raza uepe3 OalMacHyro JUHUIO U
4.3,

Ha 3agneii maHenu razoaHaju3zaTopa pacmnoyiokeHbl: pazbeM «BbIXOJI»
I TOAKIIOUEHUA  peructpupytomero npuodopa; pazbem «CETb»  nana
MOAKITIOUEHUS ra30aHAIN3aToOpa K CETH MepeMeHHoro Toka; pazbem «[IOBEPKA»
JUISl TOJIKJTFOUEHUSI TTIOBEPOUHOTO JKI'yTa; 3aJIaTYMK TEMIMEPATyphl HArpeBaTes s
YCTAHOBKHM TEMIEPATYPhl HArPEBa TBEPIOAIEKTPOJIMTHOTO U.3. U PEAKTOPA; THE30
«t °C 4.3.» IS KOHTPOJISI TEMIIEPATYPbl TBEPAOIIEKTPOIUTHOTO U.3. U PEAKTOPA;
mrynep «BXO/ I'A3A» nis nmoasoAa aHaAIM3UPYEMOro raza K ra30aHajau3aTopy;
mrynep «BbIXOJl O,, Hy» nna xkontposia pacxona raza no «KAHAIIY O,, Hy»
(kaHAly WM3MEPEHWH MUKPOKOHIICHTPAIMK KHUCJIOPOJAa W BOJOPOJA), IITYIEP
«BbIXOl H,O» mna wontpons pacxoma rasza nmo «KAHAJIY H,O» (kamamy
M3MEpEeHHH MHUKpPOKOHIeHTpanmii Biarn); mrynep «BAMITAC» mis koHTpOns

pacxoga ra3a 4cpe3 6a171naCHon JIMHHIO I'a30aHaJIn3aTopa, IPCAOXPaHUTCIIN.
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DJIEKTPUUECKHAE W Ta30BbIC y3JIbl TA30aHAIU3ATOPA PA3MEIICHBI HA 1IACCH
0JI0Ka U3MEPEHUI U TaTYMKa, BCTABIISIEMOE C JIULIEBOW CTOPOHKI B Koprnyc. O0muit
BU/I Ta30aHAIM3aTOpa 03 BEPXHEH KPHITITKH (BUJT CBEPXY) MPHUBEACH HA PUCYHKE 6.

1.4.6.3 Jlng u3amMepeHmit pacxoja ra3a uepes 4u.9. B COCTaB razoaHajin3aropa
BXOJUT YCTPOMCTBO i HM3MepeHus pacxoja raza YHWPI'-2A. Boemnuii BUA
YUPI'-2 A noka3aH Ha pUCYHKE 7.

Konctpykua YUPI'-2A npeacraenger coboii OwopeTky 1, ocHOBaHue
KOTOPOH COEAMHEHO C PE3MHOBOM TpyIIed 2, 3amoJIHEHHOW NEHOOOPa3yIoIUM
pPacTBOPOM M Ta30MOJABOAAIIEH TpyOkod 3, BBIMOJIHEHHOM W3 THOKOTO
noJIMMEPHOro nuianra. TpyOka 3 aid NoAKIIOYEHUS K IITyIEpaM U3MEPUTEITBHOTO
npubopa cHaOkeHa HakujHOM raiikoi M8x1. Jlng obecnieueHusi MEXaHUUECKOM
MPOYHOCTA OKOPETKA 3aKIIOUE€HA B METAUIMUECKUNA Kopmyc 4  KECTKO
YCTAHOBJICHHbIH Ha OCHOBaHMM 5. BepxHuli koHel OOpeTku coollaercs ¢
aTMOC(EPHBIM BO3TYXOM.

HNamepenne pacxona raza ¢ nomomniso YHPIT ocHOBaHO Ha onpeneneHun
BPEMEHHM TMPOXOXKJICHUS MBUIBHOTO MY3bIpbKa TMOJA JWHAMUYECKHM HAMopoM
aHaJIM3UPYEMOTO Ta3a MEKTYy KOHTPOJIbHBIMH OTMETKAMH OIOPETKH 2.

[IpaBuna BeIOTHEHUsA u3MepeHHi ¢ nomowmpld YHWPD uzmoxeHnsr B
“MeTtoauke U3MEpPEHU pacxoa raza ny3sipbkoBeiM MeTogoM” MU 5K0.283.001-
2012,

1.5 MapkupoBka u rioM0OUpoBaHUe

1.5.1 Ha nwuieBodi mnaHenw ra3oaHajn3aTOpa HAHECEHBl HAAMUCH:
«OHHKCy, 3nak yrBepxkaeuus tumna mno I1P50.2.009-94, «ITEPEI'PY3A O,, H,,
H,O», «OTKA3», <HAI'PEB», «OCYIIIUTEJIb O,, H,, H,O», «/lnama3oHsl 110
BBIXOJHBIM cuTHaimam», «O,, 5, 10, 100, 1000, oo», «H,, 5, 10, 100, 1000, ooy,
«H,0, 5, 10, 100, 1000, wo», «CETb», «BAHUTTACY, «PACXOJ H,0», «PACXO]I
H,, O,», 3Hak cooTBeTcTBUA NpH 0Os3aTenbHON cepTrdukammu ['OCT P 50460-92.

Ha mudgpoBom Tabno HaHECEHO MEXKIyHAPOAHOE O0O3HAUCHWE €AMHUIIA

U3MEPEHUA «Ppm».
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1 — Gnok w3MepeHuii; 2 — matuuk; 3 — MeXOJ0UHbIe pazbeMbl, 4 — OJI0K

TBEPJOMNICKTPOJIMTHOTO 4. 3.; 5 — OOk peaktopa, 6 — Oydep; 7 — duaptp;
8 — ocymmuTenp, 9 — OM0OK KyJlOoHOMETpuUuYeckux 4. 3.; 10 — crabuiauzaTopsl
napnenusa, 11 — wmaamkaropel pacxona; 12 — mmara BAIII w JI; 13 — miara
peryasaropa temneparypsl; 14 — mnata BAJI; 15 — nnata BIUI u T1/]; 16 — nnara
crabunmu3aropa; 17 — mnara crabmnmmzaropa; 18 — tpancdopmaropsr;, 19 — nnara

omoka mudposoro Tabno; 20 — kpocc-miara.

Pucynox 6 — ["azoananmmzaTop (Bu CBEPXY 0€3 KPBIIIIKH)
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1 — kanuOpoBaHHas OropeTka; 2 — rpyiiia pe3uHOBas; 3 — ra3onoABoAsIIas TPyOKa;

4 — kopmyc; 5 — OCHOBaHME; 6 — raiika HaKuHas.

Pucynoxk 7 — O0mmit Bua uaMepuTens pacxoa raza tuna YHUPI'-2A
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1.5.2 Ha 3axHe#t maHenu raszoaHanm3atopa HaHeceHbl Haanmucu «BXO/[
FA3A», «BBIXOJ O,H,», «BBIXOJ H,O», «BAUIIAC», «ITOBEPKAW,
«BBIXO», «3AJJATUHKY, «+t, °C, U.D», «220V», «50Hz», «5A», «CETby,
3HAK 3a3¢MJICHHUS 1 yCTaHOBJICHO (PMPMEHHAS IJIaHKa Ha KOTOPOH HAHECCHBI:

— TOBAPHBIHA 3HAK MPEANPHITHA-U3TOTOBHTEIIS,

— yclioBHBIE 0003HaueHUA razoananuzaropa OHUKC;

— HOMEP TEXHHUYECKHUX YCIIOBHIA;

— 3aBOJCKOM HOMEp ra3oaHaan3aTopa;

— TOJ M3rOTOBJICHUS,

— crenenb 3amuTel [P20 mo I'OCT 14254-96.

1.5.3 MapkupoBKka Tapbl HAQHECEHA COTJIACHO YIAKOBOUYHOTO YepTEkKA.

1.5.4 T"azoananu3arop A0JKEH OBITh OTUIOMOHWPOBAH.

1.6 Tapa u ynakoBka

1.6.1 I"'azoananu3aTop MOCTyNaeT 3aKa3urKy B OJTHOM TapHOM SIIHKE.

1.6.2 B smuke HaXOAWUTCS Ta30aHAIU3ATOP, YIAKOBAHHBIA B KAPTOHHYIO
KOpOOKy, TEXHHYECKas MJOKYMEHTAIlUs, KOMILIEKT 3alacHbIX M MOHTaXXHBIX
YaCTEH, YIAKOBAHHBIC B YKJIAAOYHBIA AWK C 3aJBWKHON KPBIIIKOW U KOMILUIEKT
npuHamiexHocter (YUPI), ynmakoBanHbIN B KApTOHHYIO KOPOOKY.

1.6.3 Tloa KpBILIKOM SAIMKA BJIOKEH YIIAKOBOUHBIH JIUCT.

2 ICITOJIb3OBAHME U3AEJIUSA 110 HASHAUEHUIO

2.1 DkcrutyaTalluOHHBIE OT PAHUYEHUS

2.1.13anpemiaercs  SKCIUTyaTaluss Tra3oaHaM3aropa MOpU  YCJOBHSX,
OTJUYAIOIINXCS OT PabOUMX yCIIOBUN MPUMEHEHHA.

2.1.2 Tlpm pabore ¢ razoananuzatopom SAIIPEIIIAETCA:

— MOJKJIIOYATh Ta30aHAIU3aTOP K (Deppope3OHAHCHBIM CTA0MIHN3aTOpaM
HaIPSKCHMUS,

— MOJABaTh aHAJM3UPYEMBIM Ta3 B Ta30aHAJIN3aTOP TPHU OTKITIOUCHUH
HaMPSKCHUS TUTAHUS,

— ¢Opoc aHANMM3UPYEMOTO raza JAOKEH OCYIISCTBIATHCA B OKPY KAFOIIH
BO3/YX WIH B JIPEHAXKHYIO JIMHUIO, KOTOpas AOJKHA UMETh CBOOOAHOE COOOIIECHKE

C OKPY’KaOIINUM BO3IYXOM.
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2.1.3 Bce ra3zoBeie COeIMHEHHUS OT TOYKH OTOOpa /0 rasoaHajau3aTopa
JIOJI>KHBI BBITIOJIHATHCS TPYOKaMU U3 HEPKaBEIoIeH ctaiu ceuenrem 3x0,5 M.

2.1.4 B ra3oBbIX COEAMHEHUAX OT TOYKM OTOOpa A0 rasoaHajn3aropa
JIOJKHO OBITh  YCTAHOBJICHO MHHUMAJBHOE KOJIWYECTBO  YIUIOTHUTEIIbHBIX
MPOKIIAIOK W3 HEMETALIMYCCKAX MATePHUAJIOB (JIYUITAM W3 HEMETALTHYCCKUAX
MaTepHaIOB ABIIACTCA (PTOPOTUIACT).

3anpeiaeTcs UCMoab30BaTh B COSAMHEHUAX YIUIOTHUTEIbHbBIEC MPOKIAAKU
W3 PE3UHBI, MOJIMXJIOPBUHUIIA U JPYTUX MOJUMEPHBIX MATEPUAIOB, SBJISIFOLIUXCS
HMCTOYHUKOM Ta30BbIICIICHUIA WJIK COPOUPYIOIIUX BJary, KUCIOPOA U BOAOPOA.

2.1.5 Jlnma yMeHbIIEHUA TPAHCIMOPTHOTO 3ara3iblBaHUsA Ta30aHajau3aTopa
JUIMHA Ta30MOABOMASAIICH JIMHUM JIOJKHA ObITh MHWHUMAJBHOW W, B Clyuae
UCIOIb30BaHusA TPyOKku ceueHueM 3x0,5 MM, HE AOJKHA MPEBBIIIATE 2 M.

JlpeHakHble JIMHUM MOTYT OBbITh BBIMOJHEHBl W3 HEMETAJUTMUECKUX
MaTepuasioB (BaKyyMHOH pPEe3WHBI, TOJIMATHIICHA U JP. ).

2.1.7 Ilpu anutenbHbIX NepepbiBax B padote Ha mTylepbl «BXO I'A3Ay,
<<BAﬁHAC>>, «BbIXO/[ O,, Hy», «BBIXOJ H,O» momkHbl OBITH YCTAaHOBIICHBI

3arJIymKy, 3aKpCIUICHHBIC HA CTIOYKAX K 3aJIHCH MaHEIU ra3oaHajams3aropa.

2.2 Pa3menieHue 1 MOHTAK.

2.2.1 T'a3oaHanu3aTop yCTAaHABJIMBACTCA B IITUTE MAHEILHOTO THUIIA WJIM HA
CTOJIC.

2.2.2 C uenpio HUCKIIOYEHHS BO3MOXKHOCTH TMEpEerpeBa razoaHaan3aTopa
CHHU3Y M CBEPXY IMOCIICTHETO JIOJKHO OBITh 00SCIEUSHO MTPH PA3MEIICHUH Ha TIUTE
CBOOOHOE MPOCTPAHCTBO BbICOTOM HE MeHee 300 mm.

2.2.3 PaccrosiHMe OT MecCTa YCTAHOBKHM Tra3oaHajln3aropa A0 JAPyroro
u3enus 1y nHpOPMAMOHHON CBs3H, HampuMep OBM, 10 KHO pacCUUTHIBATHCSA
U3 YCJIOBHSI OOECTIEUCHHUS aKTUBHOTO COMPOTHBIICHWA HArpy3Kd (JIMHUHA CBSI3H W
BHYTPEHHETO COMPOTHBICHUS n3aenus) ue 6omee 500 Owm.

224 K ra3onoaBojsfiiuM KOMMYHHUKALMUSAM JIOJDKHBI MPEIbABIATHCA
TpeboBanua corjgacHo nmm. 2.1.3-2.1.6. B cnayyae yBeauuyeHUA AJIUHBI
ra3ononBOAIIeH nuHWUM 10 3HaueHus (s, ™M), HO HEe Oomee 10 w,
HEMOCPE/ICTBCHHO  TEpPEeJ  Tra30aHajM3aTopoM  JIOJDKHO  OBITh  00ECTIeUeHO

JOTIOJTHATEIIFHOE OalImacMpOBaHKE Ta30BOT0 IMOTOKA JMOO B arMocdepy, nudo B
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JIPEeHAXHYIO0 cucTeMy ¢ pacxonoMm (Qs, J/MUH) mpu COOMIOACHWH CIEAYIOMNAX
YCIIOBHM:

— pacxoj raza aomxeH ObiTh Qs>0,14,
rie 0,1 — Hopmupyooummii Ko3(h(HUIKEHT OrpaHHYEeHHMS TPAHCIOPTHOTO
3ama3pIBaHKs ra30aHaIn3aTopa, JI/MHUH M;

— BHYTPCHHUI [OMaMeTp Tra30mOABOMAIICH JIMHUM HE JOKEH OBITh

ooJiee 2 MM.

2.3 lloaroroBka U3ae/1Usl K UCMOJIb30BAHHI)

2.3.1 OO6e3xupbTe Ta30MOABOAAILYI0 TPYOKY W 3aloOpHbI BEHTUJIb
MPOMBIBKOW KX CHayajga YeThIPEXXJIOPUCTHIM YIJIEPOAOM, a 3aTE€M allETOHOM.
ITocne sToro TpyoOKy ¥ BEHTHJIb MPOMONTE NUCTHIUTMPOBAHHOM BOJOH 1
npocymure mpu Temneparype tmoc (110+£10) °C B meum ¢ HempepbIBHON
MPOAYBKOW UX CYXHUM UHEPTHBIM ra3oM, a30TOM WJIM BO3/yXOM B TeueHue 1-2 u.

2.3.2 O06e3:xupbTe MAHOMETP, €CJAM OH YCTAaHOBJICH Ha ra3oIoJBOAIICH
TpyOKe, CHauaja 4YeThlPEXXJIOPUCTHIM YIECPOAOM, a 3aTeM aitleToHoM. [locne 3Toro
BCTPAXMBAHUEM MAHOMETpPA YAAJIUTE W3 HEr0 OCTATKH allETOHA W MPOU3BEIUTE
5-10 mukiIOB TOBBIIICHWS JaBJICHUA M cOpoca €ro 10 HYJIEeBOTO 3HAYCHMS,
UCIIOIb3YA UCTOUHUKHU CKAThIX CYXUX MHEPTHBIX ra30B WIH a30Ta.

2.3.3 TloakrouyuTe ra3onoABOJAILYI0 TPYOKY C YCTAaHOBJICHHBIMU Ha HEM
3alOPHBIM BEHTWJIEM W MAHOMETPOM K TOUKE OTOOpa aHaJU3UPyeMoro rasa,
YCTAHOBUTE HA CBOOOHBIN KOHEI] €€ 3arIyIIKy U TPOBEPHTE ra30BbI€ COCAMHEHUA
Ha F€PMETUYHOCTb.

[TpoBepky  TE€pMETMYHOCTHM  Tra30BbIX  COCJUHCHHA  TMPOU3BOJUTE
AHAJTU3UPYEMbIM Ta30M C TPUMEHCHHEM [IJIi OTBICKAHHUS TEYE€H MbLUILHOTO
pacTBopa.

2.3.4 CHumuTE 3arJIylIKy U NPOAYUTE ra3onoABOAANIYIO TPYOKY B TEUEHUE
0,5+1 g anagu3upyembIM ra3zom ¢ pacxoaom 0,1+0,5 m/mMus.

2.3.5 CHumHTE 3arfylmikd €O BCEX IITYLEPOB Tra3zoaHajguzaTopa U K
mrynepy «BXOJ[ I'A3A» noaxmouuTe ra3onoABOAAIIYI0 TPYyOKy, MPH STOM
3aMOPHBIA BEHTHIb JOJIKEH ObITh 3aKPbIT.

236 ITepexmouaTenu «JINATTA30OHBI 11O BBIXO/JHBIM

CUT'HAJIAM» ycTaHOBUTE B MOJOKEHUE (0%,
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2.4 Ucnoab3oBaHue u3jaeus

2.4.1 TloaknouuTe ra3oaHAIU3aTOP K UCTOYHUKY CETEBOrO MUTAHUS H
sirounte Tymo6sep «CEThy. [lpu aToM q0/mKHBL BKITFOUUTHCS (pPOBOE TabIO 1
curHanbHas Jgamna «HAI'PEB», dto CBUAETENBCTBYET O  HarpeBaHUuU
TBEPAOIICKTPOJIMTHOTO Y.3. HW peaktopa. Ha mmdposom Tabmo Moryr
BBICBEUMBATHCA MO0 MeaieHHo Hapacrtatomue mudpsl 0.XX (mpu OTKIIOUEHHOM
nepexmodatene pexuma uaMepennii «OCYIIHUTEJIby, «O,», «Hy», «H,O»),
6o nepemenno mudper 0,25; 02,5 wam 250 (mpu BKIIIOUEHHOM TIEPEKITIOYATENES
peXrMa U3MEPEHUH ).

[Ipy mnepBUYHOM BKJIIOYEHWM Ta30aHAIM3aTOpa B PadbOTy BO3MOXKHO
BiutoueHre curHaiibHbix Jjamn «I[IEPEI'PY3KA» u «OTKA3». Uepez 10+15 mun
Mmocje BKIOUEHUS raszoaHanm3aropa jammna «HAI'PEB» nomkHa OTKIIOUMTBHCH,
YTO CBUACTEJIILCTBYET O JOCTHXKCHUM HArpeBaTejeM 3aJlaHHOTO 3HAYEHUA
temriepatypsl (750+£30) °C u majee BKIIIOUUTHCS B TIO3UIIMOHHOM (MEPIIATEITHHOM )
peXUMe, UYTO CBHUJACTENILCTBYET 00 HMCHPABHOCTU PETYJSATOpAa TEMIEPaTypbl H
pexuMa MOAJICPKAHUS TEMIEPATYPhl TBEPAOANIEKTPOJUTHOTO Y.3. U PEAKTOpA Ha
MOCTOSTHHOM 33/IaHHOM 3HAUCHHH.

2.4.2 Tlocne HarpeBa TBEPAOIIEKTPOJUTHOIO 4.3. U PEAKTOpPA OTKPOUTE
3alOPHBINM BEHTWJIb, MOJANTE Ta3 Ha BXOJ rasoaHaiuzaropa U yOeauTech B
Hajguuuu pacxoaos rasa uepe3 «KAHAJI H,O» no unaukaropy «PACXO/] H,O»,
«KAHAJI O,, Hy» mo unaukaropy «PACXOJl O,, Hy» u GalinacHyio JHUHHUIO IO
nHaukaropy «BAUITACY.

Pacxon ananmszupyemoro raza depes OalmacHyIO JIMHHIO JOJDKEH OBITh B
npeaenax ot 0,05 n/mun mo 1 a/mun. [lpu >TOM 30HA MHAWKAIMA WHIAKATOPA
«BAUITAC» (oT OTMETKM Hauala IOJbeMa IMapHKa [0 CPeIHedl OTMETKH)
COOTBETCTBYET pacxoay rasza uepe3 OabimacHyro JmaHIO oT 0,4 mo 1 n/mu=.
VYka3zaHHbBIA HWKHUNA TpeAen HWHAMKAMKA OO0€CleUYeH B Ta30aHaju3aTope
JABJICHUEM aHAJIM3UPYEMOro ra3a Ha BxoJe B razoananu3atop He MeHee 40 klla
(0,4 krc/cm?). O BemMUmMHE PAcXo/a rasa uepes GaimacHyro JIHHHIO MOXKHO CYIHTH
C TMOMONIBKD yCTpoWicTBa mM3MepeHus raza YHWPI npu moaknmrodyeHuW €ro K
mrynepy «BAHUITAC.

2.4.3 U3mepbTe U oTperyaupyiite pacxoasl rasza uepes «KAHAIJI H,O» u
«KAHAIJI O,, Hy» cornacao 1. 2.5 4.
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[Ipumeuanue. - Uaagukatopsl «PACXOJl H,O» u «PACXO/] O,, Hy»
MOT'YT UIMETh HE OJIMHAKOBBIE MTOKAa3aHUs MTPU OJMHAKOBBIX pacxojiax rasa. JlanHoe
00CTOATENIbCTBO CBA3AHO C XapAaKTEPUCTUKAMU MHANKATOPOB pacxoja rasa.

244 UYepes 15 muH mnociie BKIIIOUCHUSA Ta3zoaHajau3aropa B padoTy
U3MEPHTE U OTPETYIUPYHTE TEMMEPATYPY TBEPAOIIEKTPOJIMTHOTO U.3. U PEAKTOpa
corjlacHo m. 2.5.2.

245 VYob6enurech B TOTOBHOCTH Ta3oaHaju3aTopa K pabote 1o
oTKItoueHHbIM curHaabHbIM JTammiaMm «IIEPEI'PY3KA» u « OTKA3y.

2.4.6 Onpenenute 00BEMHYIO AOJIO Bjard B rase IIOCIAE OCYIIMTENS
corjlacHo m. 2.5.3.

2.4.7 HaxxatueM KHOMOK MepekItouaress pexxuma uamepenuit «Oy», «Hy»
n «H,O» ¢ momompro mepexmouateneii «IMAITA30OHBI 110 BBIXOJHBIM
CUT'HAJIAM» 1 3Haue€HMIO BBIXOJHOTO CHUTHAJIa BBIOEpHTE HeoOxoauMyro Bam
00J1aCTh U3MEPEHHUI MO KUCIOPOAY, BOJIOPOY U Biare.

Nupukanms BKIIOYEHUA pexuMa M3MEPECHHH TPOU3BOJUTCA MO
curHaibHBIM JammaM «O,», «Hy» 1 «H,On.

[ITpumeuanue. - B ciyuyae neperpy3ku mno JiroOOMy HU3 U3MEPSIEMBIX
KOMITOHEHTOB (TP MWKPOKOHIICHTpanusx cBbime 1000 MJ'IH_l) BKJTIOYAETCA
curHanbHas Jamna <« IEPET'PY3KA». Ilpu »5ToM 10 nOeperpyx eHHOMY
KOMITOHEHTY Ha ImdpoBoM Tabia0 BBICBEUMBAIOTCA monepeMenHo mudpsr 0,25;
02,5 u 250. B stom cnyuae nepekmouaresb «JUAITA3OHBI [TO BEIXO/IHBIM
CUT'HAJIAM» no 1aHHOMY KOMMIOHEHTY HEOOXOAUMO YCTAHOBUTH B MOJOKEHUE
«ooY.

2.4.8 BeikIIOU€HHE Ta30aHAIM3aTOpa NPOU3BOAUTE B  CASAyIONICH
MOCJIEA0BATEIbHOCTH:

— MEPEKPOUTE 3aNOPHBIA BEHTHJIb, YCTAHOBJICHHBIM HA Ta30MOABOAAIICH
TpyOKe;

— no uaaukaropam «PACXOJ] H,O» nu «PACXO/] O,, Hy» ybeautech B
OTCYTCTBUU pacxoqoB raza u tymonepom «CETbhy» oTkimounTe razoaHainzarop oT

HCTOYHHKA CCTCBOI'O HAIIPAKCHUAS.

2.5 U3mepeHne napamMeTpoB, peryJupoBaHue U HACTPoiika

2.5.1 IIpoBepka repMETUUHOCTH
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2.5.1.1 TlpoBepka TrepMETHUYHOCTH Ta30BOr0 KaHaja Tra3zoaHaiau3aTopa
MTPOBOJAMTCS MPU OTKIOUEHHOM OT CETH ra30aHaJIN3aTope.

2.5.1.2 JIna mpoBEepKA TEPMETHUUHOCTH Ta30BOr0 KaHajla K IITyLEpaMm
«BbIXO O, Hy», «BbIXO/] H,O» uepe3 TpoilHMK NPOXOAHON M3 KOMIUIEKTA
3aMacHbIX 4YacTedl MOJACOSAUHAIOT 3amOpHbIM BEeHTWIb. K 3amopHOMY BEHTHIIIO
noAacoeAuHA0T uctouHuk raza. K mrynepy «BXOJ I'A3A» mnoacoenuHute
o0Opa3moBkiii MaHOMETp ¢ auamnazonoMm usMmepernnii oT 0 mo 160 xlla (ot 0 mo 1,6
kre/em?). Itynep «BAUITAC» 3aKpbIBAIOT 3ariTyIIKOIA.

2.5.1.3 B rasoBoii cxeme mIaBHO co3maiite gasnenue 50 klla (0,5 kre/em’),
3aKpOMTE 3aMOPHBIN BEHTUJIb U BBIJICPIKUTE TA30BYIO CUCTEMY MO/ JIABJICHUEM HE
MEHEE 5 MUH, TIOCJIC YEro U3MEPhTE CMaj AaBJicHUs 3a 15 MuH.

Cnaz gaBneHus 3a 15 MuHYT He gormker npessimarts 1 k[1a (0,01 kre/em?).

2.5.20npeaeneHne TeMnepaTypbl TBEPAOICKTPOIMTHOTO U.3. M PeaKkTopa

2.5.2.1 Jna ompeneneHus TeMmepaTypbl TBEPAOSIESKTPOJMTHOTO Y.3. H
peaktopa K THe3gam «t°C  4.3.», PACHOJOKEHHBIM Ha 33JHCH TMaHeNIH
ra30aHajiv3aTopa, MOJAKIIOUNTE 00Pa3LOBbIi MUJUIMBOJBTMETP MOCTOAHHOTO TOKA
¢ nuanazonoM mamepennii 0...10 mB KT. 0,05.

2522 HWsmeppre OJIC Tepmomapsl W ONpPEACIHUTE, TEMIIEpaTypy
TBEPJIOAICKTPOJIUTHOTO U.3. U peakTopa no tadnuue 4, 4a.

Namepenune S/1C Tepmonapsl TPOBOAXMTE HA MPOTPETOM raz0aHalu3aTope.
Temmneparypa TBEpIOAICKTPOIMTHOTO 4.3, B peakTopa nosmkHa 0bth (750£30) °C.

2.5.2.3 PerynupoBaHue TeMIEPaTypbl TBEPAOIIEKTPOJUTHOIO 4Y.3. H
peakTopa MPOM3BOAMTE C TOMOIIBIO TepeMeHHoro pesuctopa «3AJHATUNKY,

BBIBCACHHOI'O Ha 3aIHIOIO IMAHC]Ib I'a30aHAJIN3aTOpa.

Tabonauua 4

T, 0 10 20 25 30 35 40 50 60 70 80 90
°C 3C, MB (TEPMOIIAPA TP. TITP-0679-01)

600 | 1,821 | 1,881 | 1,943 | 1,974 | 2,005 | 2,036 |[2,068 |2,132 |2,193 |2,264 |2330 |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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Taonuua 4a

°C

0 10 20 25 30 35 40 50 60 70 80

90

JC, MB (TEPMOTIAPA T'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

37,723

Ochb pe3ucTopa Mpu peryaupoBaHUM MOBOPAUYUBANTE HA HEOOIBIIOW YroJ,
KaKTBIH pas JOKATASACH MTOJTHOTO YCTaHOBJICHAS TEMIICPaTypPhl
TBEPJIOAJICKTPOJIUTHOTO U.3. U PEAKTOPA.

2.5.3. Onpenenenue 00bEMHOM JOJM BJIary B ra3e MOCJE€ OCYIIUTENS

2.5.3.1 Jlna onpenenenns oObeMHON J0OJX BJIark B Ta3e MOCe OCYIIMTENS,
yctanoBiaeHHoro B «KAHAJIE O,, H,», HaxMmuTe KHOMKY MNEPEKIOUaTENA
pexumoB m3mepenuit «OCYILIWUTEJIb»y u mo nmmdposomy Tabdmo mpousBenanute
OTCUET MOKA3aHUI ra30aHaaIu3aTopa.

[Tokazanusi ra3oaHajguM3aTopa MPW HCIPABHOM OCYIIUTEJE W HaKaTOH
kHonke «OCYIIIWUTEJIb» He HOMKHBI IPEBBIMIATE 2 MITH .

2.5.4 OnpeneneHne U peryJIupoBaHue pacxo/ioB rasa

2.54.1 JIna onpenenenus pacxomgoB rasza uepes «KAHAJI H,O» wu
«KAHAJI O, Hy» moacoeaunute nocienopateiabHo K mrynepam «BbIXO/[ H,O»
u «BbIXOJl O,, Hy» ycTpolicTBo njis u3mepenus pacxoaa raza YUPI'-2A.

HNamepenne pacxonoB raza i YCJIOBUH W3MEPEHHUM W MPUBEICHUE HX K
HOPMAaJIbHBIM  yclioBUAM (Temmeparypa mmoc 20 °C, atrmocdepHOe naBiIcHUE
101,3 kIla (760 MM prt.cT.)) mpoBOAMTE coryiacHo “MeToanKe n3MepeHuit pacxoaa
raza my3sipbKkoBeIM MeTogoM MK 5K0.283.001-2012, Bxopmsiei B KOMIUIEKT
MOCTABKHU Ia30aHAJIA3aTOopA.

2.5.4.2 PerynupoBKa pacxoJ0B raza IPOBOJUTCS BpallleHUEM BHHTOB
crabunmzatopoB gasneHus «PACXOJ H,O» (mna «KAHAJIA H,O») un
«PACXO/1 Oy, Hy» (mna «KAHAJIA O,, Hy»).

JInsa yBenWueHUsT pacxoJ0B Ta3a PETYJIUPOBOYHBIC BHUHTHI HEOOXOAUMO
BpallaTh NPOTUB YaCOBOU CTPEIKH.

2.54.3 PerynupoBka pacxoja rasa depe3 OalmacHyl0  JIMHHIO
MPOU3BOJMTCS MPHU JIaBJICHUM Tra3a Ha BxoAe B rasoaHanusarope 30 klla
(0,3 xre/em®). s storo k mrynepy «BAUITAC» moaxmounte YUPT-2A u

BUHTOM crabums3atopa masinenus «PACXOJI BAUIIAC» ycraHOBHTE pacXon
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rasa Juisl yCJIOBUM M3MEpEeHHUM uepe3 OalmacHyio JMHHUIO B mpeaenax ot 50 mo
3

75 cM’/MUH.
JIis  yBEeMWUYEHHs] pacxoAa raza peryJiMpoOBOYHBIA BHUHT HEOOXOIUMO

BpallaTh MO YaCOBOM CTPEJIKE.

3 TEXHUYECKOE OBCJHY/KUBAHUE U3JIEJINA

3.1 O0uue ykazanus

3.1.1 TIlepen Hawagom paboTBl mpoBepbTe  (YHKITHOHHPOBAHUC
razoaHam3aTopa.

[MazoananmzaTop GyHKIMOHUPYET, €CITH:

— BKIIIOUEHO MUGpPOBOE TAOIIO;

— mpu nepekimoueHnr KHOToK «Hy», «O,», «H,O» mensercsa nadopmarms
Ha ¢ poBoM TadIO;

— unaukarop «HAT'PEB» BkimodeH moctosiHHO, a uyepe3 20 MUH mocie
BKJTFOUCHHMSI Ta30aHAJIN3AaTOPA TIEPEXOUT B MUTAIOIIHHA PEKHIM;

3.1.2 Dkcmayatanuio Ta3zoaHaau3aTopa HAAO TMPOBOJAUTH C  YUETOM
TpedoBanuii ra. 3.4 «lIpaBun TEXHUUYECKOH SKCIIyaTallMH >JIEKTPOYCTaHOBOK
notpeduteneit», «MeXOoTpacieBblXx TpaBWI MO OXpaHe TpyAa (mpaBuia
0€30MacHOCTH) TIPW  AKCIDTyatammu  3ekTpoyctanoBoky ([TOTPM-016-2001,
PJ1 153-34, 0-03, 150-00).

3.1.3 Ilpu skcmiyaTanuu ra3oaHajiu3aTopa HEOOXOJUMO OCYIECTBIATH
NEPUOTNICCKAA  KOHTPOJIb 33 TMOKazaHusAMH 10 mudpoBoMy Tabao u
PETHCTPUPYIONIEMY NTPUOOPY, CHTHANHM3AIIMN O TIEPEeTPy3Kax, OTKA30B U.3., HarpeBa
TBEPAOIICKTPOJMTHOTO Y.3. M PEAKTOpa, a TaKXKe HaJIWuMAig PacXoJIOB
aHamM3vMpyeMoro raza uepe3 OainmacHyro JmHHIO «KAHAJI H,O» wn
«KAHAIJI O,, Hy».

3.1.4 Tlpu skcmtyaTalliy ra30aHain3aTropa CiaeayeT UMETh B BUY, UTO MPU
PE3KOM M3MEHECHHMH OKPY’KAIOMICH TeMIEepaTyphl WIH JABJICHUNA aHATM3UPYEMOTO
rasa Hapymaercs COpOIMOHHOE PAaBHOBECHE BJIArW, KHCIOpOJa W BOAOPOAA Ha
BHYTPEHHHX MOBEPXHOCTAX TA30BBIX KOMMYHHUKAITUH, UTO IPUBOJINAT K N3MCHCHHIO
KOHIIEHTPAIMii M3MEPACMBIX KOMIOHEHTOB. B 3TOoM ciyuae i orcuera
MOKA3aHWK  Ta30aHa/iM3aTopa  HEOOXOAWMO  JOKIAThCA  YCTAHOBWBIIIHAXCS

MOKa3aHui.
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3.1.5 Tlpu skcrutyaraiyy ra3oaHajin3aropa ClieAyeT UMETh B BHAY, UTO

. 3
3aBBIMNIEHHBIN pacxos ra3a (ceeimie 150 cM’/MHUH) depe3 4.3. MOXKET MPUBECTH K
BBIHOCY IUICHKA COPOEHTAa M3 KaHAJIOB KYJIOHOMETPUUECKUX 4Y.3.. OCOOCHHO
HE)KETIAaTeNICH 3aBbIIICHHBIM pacxoja rasa Tocje JOJroro mepepeiBa B padore

ra3zoaHajn3aTopa Wi Mocje MPOBEACHNUA PEMOHTHBIX padoT.

B cnyuae OTKIOHEHMs pacxoAOB rasa, MPUBEACHHBIX K HOPMaJIbHBIM

3
ycrmoBusiM, OT 3HaueHus (75+1,5) com’/MuH, HEOOXOAMMO TMPOBECTH WX

KOPPEKTUPOBKY COrjiacHo 1m.2.5.4.2.

3.2 Mepsbl 6e30M1aCHOCTH

3.2.1 Ilpwm sxcmnyatanuu razoananuzaropa SAIIPEIAETCA:

— paboTtaTh 0€3 3a3eMJICHNS,

— MOJCOCAHWHATh Ta30aHAIM3ATOP K  3a3eMIISIONIEMY  YCTPOHCTBY,
HMeEIoIIeMy conpoTuBiieHue oonee 4 OwM;

— 3aMEHATHh  YCTAHOBJICHHBIH  TPEIOXPAHUTENh  MPEIOXPAHUTEISIMH,
PacCUMTAHHBIMHU Ha OOJIBITYIO CHITY TOKA,

— MPOUW3BOANTH HATAAKY JIEKTPUUECKONW CXEMbI WIIH 3aMEHATH JIEMEHTHI
€€ TI0JT HATIPSKCHUEM;

— ToJaBaTh ra3 Ha BXOJ razoaHanm3aTopa noa aasineHueM oosee 200 klla
(2 xre/em?);

— paboTarh ¢ Ta30aHATM3AaTOPOM BO B3PBIBOOTIACHBIX TIOMEIICHUSX.

3.2.2 ConpoTuBjeHHE 1IENMU padOUEro 3a3eMJICHUS MEXKAY U3MEPUTEIbHBIM
MpUOOPOM Y 3a3EMJISIFOLIIMM YCTPOMCTBOM HE NOIAKHO ObITh Oosiee 0,5 Om.

3.2.3 JleMOHTax peakTopa W TBEPAOICKTPOJUTHOTO 4U.3. U HarpeBaTene
ClIeMyeT TPOW3BOMWTH HE paHee, 4YeM depe3 | 9 Toche OTKIIOUYCHUS

ra3doaHajinu3aropa OT KCTOYHHKA CCTCBOIO HAIIPAKCHHAA.

3.3 [lopsiiok TeXHNYECKOT0 00CIYKUBAHUS U3AeJIHs

3.3.1 Tlpu mnepBUYHOM BKJIIOUCHHM Tra30aHAJIN3aTOpPa, a TaKXKe MOCTe
KOKIOW  HAJlAAKA  peTyjisaTopa  TeMIeparypsl Wi  TOCIAe  3aMEHBI
TBEPJIOAICKTPOJIUTHOTO U.3., PEAKTOPA U HArpeBaTe/IbHOTO JIEMEHTA HEOOXOIUMO
MPOU3BOUTh HM3MEPEHHUE TEMIEPATypPhl TBEPAOICKTPOJIMTHOTO ©.3. W TPH
HEOOXOAUMOCTH €€ YCTAaHOBJICHUA COTJIacHo m. 2.5.2.

3.3.2 Uepes 170 u paboThl razoaHajinzaTopa HEOOXOAUMO MPOBEPUTH:
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— pacxoanl raza uepe3d «KAHAJI H,O» u «<KAHAJI O,, Hy» coraachHo
m 2.54;

— 00BEMHYIO JOJIIO BJIarH B Ta3€ MOCJE OCYIIUTENA COrjacHo m. 2.5.3.

3.3.3 Yepez 600 u paboTel razoaHanuzaTopa W MOCHE JIO00M 3aMEHBI U
PEMOHTA Ta30BbIX Y3JI0B HEOOXOAMMO MPOBEPUTH TA30BbIM KaHAJ ra30aHaIn3aTopa
Ha F€PMETUYHOCTH corjiacHo m. 2.5.1.

3.3.4 Uepes 2150 u paboTsl razoaHainzaTopa HEOOXOAUMO:

— MOPOBEPUTHh TEMIEPATYPY TBEPAOANICKTPOJMTHOTO U.3. W PEAKTOpa

coriacHo 1. 2.5.2;

— TPOMBITH U MPOAYTH (PHIBTPYIOIIAH SJIEMEHT Ta30BOTO (PHITBTPA.

3.3.5 Ilepe3anonHeHne OCymUATEN corjiacHo M. 4.4 MPOW3BOAUTCS B TOM
cllyuae, eCIIM 00BEMHAS OIS BIIATH B Ta3e [MOCIIE OCYLINTENS IPEBbIIIACT 2 MIIH

3.3.6 PereHepanusa v 3aMeHa KyJIOHOMETPUYECKOTO 4.3. MPOU3BOJUTCS B
TOM ciydae, ecinu curHajbHas nammna «OTKA3» BkItodeHa B TEUCHHE TATH H
0oJiee 4acoB HEMPEpPhIBHOW pabOThl razoaHajin3aropa Ha rase C COACp:KaHHEM

HU3MCPACMBIX KOMIIOHCHTOB B IIPCAC/IAX JHUAIIdA30HAa HSMGPGHHﬁ.

4. TEKYILIHUIT PEMOHT U3JAEJIUS

4 .1 Bo3Mo:KHbIe HEUCTIPABHOCTHU U CHIOCOOBI UX YCTPAHEHUs
4.1.1 IlepedueHb BO3MOKHBIX HEUCIIPABHOCTEHN razoaHajn3aTopa U METOIbI

WX YCTPAHCHUS MTPUBEICHBI B Ta0IUILIE 5.

TaOawuia 5

HaunmMeHnoBaHue HCHUCIIPABHOCTH,
BHCIITHHUC IIPOABJICHHUA K
JOMNOJHHUTCIIBHBIC IIPU3HAKH

Beposarnas Meton
MPpUYHHA yCTPpaHCHUA

1. Tlpm BxmoueHun TymOJiepa |a) CETEBOC HANPSDKCHWE | a) MPOBEPUTH HAMPS-

«CETb» rasoananuzaTopa HE | OTCYTCTBYET WJHM PE3KO | )KEHHME B CETH TEpe-

BKJIIOUYEHA CHTHAJIbHAs JIAMIIA | 3aHMKEHO;, MEHHOT'O TOKa;
«HAT'PEB» u He BKIrOUeHO 1ud-

poBoe TadJo.
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IIpoooicenue mabauywt 5

HaunmMeHnoBaHue HCHUCIIPABHOCTH,
BHCIITHHUC IIPOABJICHHUA K
JOMNOJHHUTCIIBHBIC IIPU3HAKH

BeposThas

MMPUYMHA

Meton

yCTpaHCHUS

6) TUIOXOW  KOHTaKT
pazbemMa «CETb» wnnmm B
BHJIKEC CETEBOTO KaOeIIs,
B) Pa3pbhIB XWIbI B TCTTH
CETEBOr0 Kades;

I') KOPOTKOE 3aMbIKaHWE
B IIETH IUTaHHS, Cropen
MIPEIOXPAHUTEIIb,
J)MOBBITIICHHOE ~ HAIpsi-
JKCHHE B CETH IIEPEMCH-
HOTO TOKa, Cropen IIpe-

JOXPAHUTEb.

6) pazoOparb W TIpOBe-
PUTH CETEBYIO BWJIKY Ka-
oens u pazbema «CETby;
B) TMPO3BOHUTH CETEBOH
Kabeab W yCTpaHUTh pas-
PHIB;

') MPOBEPUTH TIETH TTHATa-
HUS, YCTPAHUTh KOPOTKOE
3aMbIKQaHWE W 3aMCHUTH
MIPETOXPAHATETD,

J) TIPOBEPHUTH HAMpPsIKE-
HUE B CETH MEPEMEHHOTO
TOKAa W 3aMEHUTH TPEI0-

XPaHUTENb.

2. Ilpm BrmoueHun TymOJepa
«CETb» He BKIIIOUYEHA CUTHAIIBLHAA

nmamma «HAI'PEB» wu BKIHOUEHO

udposoe TadIo.

a) BBIIICT U3 CTPOS Harpe-
BaTEJIbHBIN YJIEMEHT,

0) HEHCTIPABEH PETYJIATOP
TEMIICPATyPHI;

B) pa3peiB B  IeNH
TEPMOTIAPHI;

r) cropen pesuctop RI15

um cBeroamon V9 (em.
5K2.840.033 33)

a) MPO3BOHUTH
HArpeBaTCIIBHBIN AJIEMEHT
¥ 3aMEHUTD,

0) mpoBecTH HaAJAAKy pe-
TYJISITOpPa TEMIIEPATYPHI;

B)  TMPO3BOHWUTH  IIETh
TEPMOTIapbl W YCTPAHHUTH
pa3phbiB;

I') TPO3BOHHUTH PE3UCTOP,
MIPOBEPHUTHh CBETOIUON M

3aMCHUTD.
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IIpoooicenue mabauywt 5

HaunmMeHnoBaHue HCHUCIIPABHOCTH,
BHCIITHHUC IIPOABJICHHUA K
JOMNOJHHUTCIIBHBIC IIPU3HAKH

BeposThas

MMPUYMHA

Meton

yCTpaHCHUS

3. Ilpm BrmOueHWH TymOJEpa
«CETb»
«HAT'PEB»

OTKIIIOYACTCA

CUTHAJbHAd  JiaMna
yepe3 10 mMuH He

U Temmeparypa
TBEPAOIIEKTPOJIUTHOTO Y.3. HEYK-

JIOHHO ITOBBIIIIACTCA.

a) KOPOTKOE 3aMBIKAaHUE
B I TEPMOTIAPHI,

0) TIpu MOHTaXKEe TEPMO-
nmapbl MOCJAE PEMOHTHBIX
padoT HapyllleHa MOJIAp-
HOCTh TOAKITIOYCHUS K
JJICKTPUUYECKOM CXEME,

B) HCWCIIPABEH PETYJIs-
TOp TeMIepaTypsl (BBI-
XOJlT U3 CTPOS CHIIOBOTO
TApUCTOpa MO0 YyIpas-

JISTIOIIETO ONTPOHA).

a) TPO3BOHUTH TIENb H
yCTPaHUTh 3aMBIKAHHC,
6)

HOCTb TEPMOIApPbI

U3MEHUTH  TIOJISAP-
me-
peOpOCKOM €€ AIIEKTPO-
noB Ha rHe3ae X10 (cMm.
5K2.840.033.23);

B) TPOBECTH HAJAIKY
perynsTopa

TYPBI.

TeMIepa-

4. BxirodeHa CHUTHAJIbHASA JiamIia
«OTKA3».

HeucrnipaBen oauH w3
KYJIOHOMETPUUECKUX
q.3.

06) BBIIET W3 CTPOS
OCYLIUTEIb

[ToouepennsiM  OTKIIO-
HEHUSM OOIIEro 3JieK-
TPOJA MO OTKIIFOUEHUIO
aammnbl «OTKA3» oTbI-
CKaThb HEUCIIPABHBIN
4.3. ¥ MPOBECTH €r0 pe-
TEHEpalMI0 WIH  3a-
MEHY.

0) TIPOBECTH TMPOBEPKY
no n. 2.5.3 u 3aMEHUTH

OCYLIUTENb.

5. 3aBBIIICHBI TIOKA3aHUS MO BlIare

WA KHCITOPOY.
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PasrepmeTnzanua raso-
BOI'0 KaHaja rasoaHa-

JM3aTopa.

a) TPOBECTH TPOBEPKY
mo 1. 2.5.1, OTHICKAaTh
T€Yb  C  TIOMOIIBIO
MBUIBHOTO pacTBOpa H
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THUYHOCTD.




IIpoooicenue mabauywt 5

HaunmMeHnoBaHue HCHUCIIPABHOCTH,
BHCIITHHUC IIPOABJICHHUA K
JOMNOJHHUTCIIBHBIC IIPU3HAKH

BeposThas

MMPUYMHA

Meton

yCTpaHCHUS

6. OrcyTcTBHE PpacxoaoB rasa
yepes «KAHAJI  H,O»
«KAHAIJI O,, Hy».

041

a) 3aCOPCH TOCTOSHHBIN
JpOCCeTb, YCTAHOBJICH-
HbIli B IITyllepe cTadu-
JM3aTopa JaBJICHUS,

0) nedopmupoBaHa
MPOKJIaIKa  YIJIOTHCHUS
OTHOTO W3 KYJIOHOMET-
PHUYECKUX Y.3. B KpPOH-
IITCHHE;

B) TIEPEYBJIAXKHEH OCY-
mutenb B «K KAHAJIE O,,

H>»

a) MMPOMBITh U MPOAYTh

BO3/[yXOM JPOCCEIIb;

0) 3aMEHUTh  MpO-
KIAAKY,
B) 3aMEHHUTh OCYIIHU-

TCJIb.

7. OTcyTCTBHE pacxoja raza uepes

razoaHannu3arop (1o BCEM KaHaJlaM)

a) 3aCOPCH TOCTOSHHBIN
apoccenb,  YCTAaHOBJICH-

HBIH B QUIIBTPE;

a) MMPOMBITh U MPOAYTh
BO3yXOM JPOCCEIb;

0) a) IPOMBITH W TPO-

0) 3acopeH GuIbTp. YyTh BO3MyXOM (DHITHT-

PYIOIIUHI 3JIEMEHT.
8.  OrcyrcTBYeT  peryJupoBKa | MOBBIIICHHBII PacxoJ1 | OTPETYJIUPOBATh PACXO/
pacxona rasa yepe3 | Taza depe3 OalimacHyio | raza depe3  IMTYIEp
«KAHAJI H,O» WM | JIMHUIO, «BAUITIAC» cormacHo

«KAHAIJI O,, Hy».

m242wumn 2543,

4.2 3nech U B JaJbHEHIIIEM NPOMBIBKY KOMMYHHUKAIIMA W Ta30BbIX Y3J10B

ra3oaHajiu3aTopa BO H30€XaHUE TMEPEYBJIAKHEHUS Ta30BOM CHUCTEMbI ClEAYET

npoBOANTH 3TUIOBBIM ciipToM Mapku A o 'OCT 18300-87. Pacxon 3TuinoBoro

CIIMPTAa Ha MIPOMBIBKY JOJIKCH PACCUUTBIBATLCA, HCXOAA U3 COOTHOIIICHUA.

V, 215V,

rae V) - KOJIMYECTBO CUPTA HA MPOMBIBKY, MJI;

(18)
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V, - BHYTpEHHUH 00BbEM KOMMYHHMKAIMM W Ta30BBIX Y3J0B AJisl MPOMBIBKH,
MJT;
1,5 — Hopmupytomuii ko3 puImeHT pacxoaa.

4.3 PereHepaivisi W 3amOJIHCHUE COPOCHTOM KYJOHOMETPUYECKHUX U.3.
npousBoautTcs mo Mmetoamke corjacHo CTII 5K0.054.016-2002 Bxopsinero B
KOMIUICKT TOCTABKHU Ia30aHAIM3aTopa.

4.4 TlepezamonHeHHE  OCYHIMTENS TPOUZBOAUTCS B CICAYIOMICH
MOCJIEA0BATEIbHOCTH:

— JIEMOHTUPYHTE OCYIIUTEND C IIACCH JIATYMKA U OTBEPHUTE YIJIOTHCHHBIH
HITYHED;

— yJajauTe CKpPEeOKOM U3 KaXJAOW KacCeThl OTPAa0OTaHHBIM COPOEHT H
CTEKJIOBATY;

— MPOMOMUTE BCE YACTH OCYILIWTENA JAUCTWUIMPOBAHHOW BOJAOHM WU
MPOCYIINTE WX B TIeUH Ha Bo3Ayxe npu temmeparype (120+£10) °C B Teuenne 1-2 4,

— MPOMOWTE B AUCTWNIMPOBAHHOW BOAE CTEKJIOBATY W MPOCYIIUTE €€ HA
BO3yXe B ey nipu temmneparype (150+£20) °C B Teuenme 1-2 q;

— HE J0MycKas TUIOTHOW HAaOMBKH, KOTOpPAs MOKET MPUBECTH K CO3AHUIO
WBJIMIIHETO Mepenaja JAaBJICHUS, 3aloJIHATE OCYIIUTENb, MPOTPEThi A0
temriepaTypsl Tuiroc 50+60 °C, mocmoiiHo cMechio nsaTuokrcH pocdopa u ropsuei
CTEKJIOBATHI, B3ATON HEMOCPEACTBCHHO U3 €YU,

— colepuTe OCYIIHUTENb U NPOAYHTE €ro MHEPTHBIMU ra3aMu, a30TOM WJIH
BO3yXOM C KOHIeHTpauued Biaru He Oonee 100 mie B TeueHne 1+2 u npu
pacxone 0,1+0,2 n/muH;

— HE JOMYyCKas MNEPEYBIAKHEHUS OCYIIUTENA HA BO3AYXE, YCTAHOBUTE €0
Ha KPOHIITEHH IACCH TaTUUKa,;

— NPOBEPHTE TA30BBIM KaHAJ Tra30aHAIM3aTopa Ha TEePMETUYHOCTH
corjlacHo 1. 2.5.1

I[Ipumeuanue. - Bo uzbexaHwe MNEPEyBIAKHEHHS OCYIIUTENS €To
3aMOJIHCHUE CJEAyeT TNPOU3BOJAUTh B 3aKPhHITOM OOKCE Ha BO3AyXEe IMpHU
OTHOCHUTENBHOM BIAXKHOCTH HE Oosee 5 % u Temmneparype moc (20+5) °C.

4.5 3aMeHy TBEPAOIIEKTPOJIUTHOIO 4Y.3. W PEAKTOpa MPOU3BOAUTE B
CJICAYIOIIEN TTOCIIEIOBATEILHOCTH,

4.5.1 JleMOHTUPYHTE TBEPAONICKTPOIUTHBIHN 4.3, (PEAKTOP) JUIS YETO:
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— BBIJIBUHBTE JIATYMK U3 KOPITyCa ra30aHaAIN3aTopa;

— OTCOCIMHHUTE OT JJICKTPOJOB TBEPIOICKTPOJMTHOTO 4.3. (peakTopa)
TOKOCHhEMHUKH,

— CIBHWHBTE HArPEeBATENh C KyJOHOMETPHUYECKOTO 4.3, (PEaKTOpa);

— OTBEPHUTE M CHUMHUTE TalKH YIIOTHCHUS 4.9, (PEaKTopa),

— TpUAEPKUBas 4.3. (PEaKTOP) PyKaMH, BHIABHHBTE €r0 W3 KPOHIITCHHA
BMECTE C ra30MoABOAAIICH TPYOKOIA;

— JIEMOHTHUPYHTE W3 KOpITyca 4.3. (peaKTopa) ra3onoABOAIIyIO TPYOKY.

[Ipumeuvanue. - Ilpu CHATMM TBEPAOIICKTPOJMUTHOIO 4Y.3. WIIH
peaKkTopa 3aroOMHUTE MEPBOHAYAJILHOE PACHOJIOKEHUE WX BHEIIHUX U
BHYTPEHHHUX 3JIEKTPOOB.

4.5.2 YCTaHOBKY TBEPAOSJIEKTPOJUTHOIO 4.3. U PEaKTOpa MPOU3BOJUTE B
00paTHOM MOCIEA0BATENHFHOCTH, OOPAaTUB BHUMAHHUE HA CJICAYIOIHNE OCOOCHHOCTH:

— OpU  YIJIOTHEHWH SJEMEHTOB HE JOMyCKaiWTe, BO H30E€kKaHUE
MEXAaHWUYECKON TMOJOMKHM Y. 3. W KEPaMHUECKOHW TpPyOKH, HX MEPEKOCOB B
KPOHIUTEWHE;

— TepeJ YCTAaHOBKOW 3JIEMEHTOB HA WX TOPIEBBIE (PIIAHIIBI AOKHBI OBITH
YCTaHOBJICHBI (DTOPOILIACTOBBIC MPOKIIAAKH 13 KoMminiekra 3UII;

— OpU TOAKIIOUEHUH TOKOCHEMHHMKOB MPOCAEAUTE, YTOOBl BHEIIHUE
ANIEKTPOJABl  TBEPIAOAICKTPOJUTHOTO 4Y.3. M PEAKTOpa ObLIM MOACOCIUHEHBI,
COOTBETCTBEHHO, K KoHTaktamMm 5C u O6A paseema X4 (cM. ueprex
5K2.840.033.33).

453 [IlpoBenure TMPOBEPKY TEPMETUUHOCTH  Ta30BOr0  KaHaja
razoaHajuzaTopa corjacHo m. 2.5.1.

4.6 3ameHa HarpeBaTeNIbHOTO 3JIEMEHTA MPOU3BOAUTCA C 00S3aTEIbHBIM
BBITIOJIHEHUEM ornepaimii mo n. 4.5, a Takke MPOBEACHUEM MPOBEPKHU COTJIACHO
m 2.52.

[Tpumeuanue. - [Ipu BHIMOJHEHUH PEMOHTHBIX padoT mo m.a. 4.5 u
4.6 yCTaHOBKY TEpPMOIIAphl MPOM3BOJWUTE C oOs3aTelbHONM ee¢ (HKcanue B
KPOHIITEHHE C TMOMOIIBI0 BHHTA TakuM o00pa3oM, 4YTOObl OOECHEUYUTh
MaKCUMQJIbHOE TPUOJIM)KEHUE €€ padodero cnas K JOHBIIMIKY HPOOUPKHU

TBEPAOIIEKTPOIUTHOTO 4.3.

5K1.552.028 PO C. 47



S TPAHCITIOPTUPOBAHUWE U XPAHEHUE

5.1 T'azoananm3aTopsl B YMAKOBKE MOTYT TPAHCIOPTUPOBATHCS KPBITHIM
TPAHCIIOPTOM (B KPBITHIX HEOTAIIMBAEMBIX KEJIE3HOAOPOKHBIX BAarOHAX, YKPBITHIC
Ope3eHTOM B Ky30BaxX aBTOMOOWJIEH, B TPIOMAaxX, B T€PMETH3MPOBAHHBIX OTCEKAX
CaMOJIETOB).

52 Ilpm  TpaHCHOPTHPOBAHWHM  JOJDKHBI  COONIOJATHCS ~ MEPHI
NPEIOCTOPOKHOCTH, YKa3aHHbIE HA Tape.

VYcroBusi TPAaHCMOPTHUPOBAHUSA B YAaCTH BO3ACHCTBHA KIMMATHUYECKHX
¢dakTopoB AomKHBI cooTBeTcTBOBATH Tpymme 4 (K2) mo 'OCT 15150-69.

5.3 VcnoBus XpaHeHHMs Tra30aHaM3aTopa JOHKHBI COOTBETCTBOBATH
rpynmne 1(JI) mo 'OCT 15150-69.

5.4 TpancnopTupoBaHHE AOJDKHO MPOBOAWUTHCSA COTJIACHO JOKYMEHTaM

COOTBCTCTBYIOHICTO TPAHCIIOPTHOIO BEAOMCTBA.

6 PECYPChHI, CPOKHM CJIY/KBbl U XPAHEHWSA, 'APAHTUU
N3I'OTOBUTEJIA

6.1 [TpennpusaTHe-U3roTOBUTEINb rapaHTUpyeT COOTBETCTBUE
razoaHanuzatopa TtpedoBanusam S5K1.552.028. TY npu cobmoaeHuu yciaoBui
AKCIUTyaTallul, TPAHCMIOPTUPOBAHMUS M XPAHEHUA, YCTAHOBJICHHBIX HACTOSAIIUM
PYKOBOJICTBOM MO AKCIUTyaTallMH.

6.2 TapaHTuiiHBIH  CPOK  JKCIUTyaTallud  ra3oaHajuzaropa IMpu
CBOCBPEMECHHOM  MPOBEJCHUM  3aKa3UYUKOM  TEXHUYECKOrOo  OOCIyKUBaHMS,
pPErJIAaMEHTHBIX PabOT M COOMIOACHUM TPaBWJI OOCIY>KUBAHUA, YKA3aHHBIX B
HACTOSAIIEM PYKOBOACTBE IO OKCIUlyaTammu, 12 wMec co [AHA BBOJAA B
AKCIUTYaTalHIo.

6.3.I'apaHTuiiHbI} CPOK XpaHEHHUS — 3 MEC. CO JHA U3TOTOBJICHHUS.

6.4 TIlocnerapaHTUiHBIA PEMOHT Ta30aHAIA3ATOPA OCYILIECTBIACTCS
MPEANPUATUEM-U3TOTOBUTENIEM IO OTJEABHOMY JOTOBOPY.

6.5 PexkBU3UTHI IPEANPUATHSA-U3TOTOBUTEIS

Poccusa, 665821, HUpkyrtckas obnacth, r. AHrapck, mukpopaiion Crapo-
Batikanbsck, ynuna 2-1 Mockosckas, 33A. OO0 “HIIIT OKBA”

cant: www.okba.ru

e-mail: mail@okba.ru
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Otnen mapkeTHHra, IpoAax u Joructukd: Teir. 8(3955) 507-760, 507-758,
507-736, e-mail: market(@okba.ru.

7. CBEJAEHUSA O PEKJVIAMAILIUAX

7.1 [Ipy  monayYyeHWW  HEUCNPABHOrO  ra30aHajln3aropa Wi
ra3oaHaiM3aTopa ¢ HEMOJHBIM KOMIUIEKTOM TOCTaBKH 3aKa3uyWK WMEET IMPaBO
NPEIbIBUTE TMPETCH3UH  MPEANPHUATHIO-U3TOTOBUTEIIO WM  TPAHCIOPTHOMY
TIPS AMPHSITHIO.

7.2 Tlpm mopaydeHWH Tra3oaHaIM3aTopa OT TPAHCTIOPTHOTO TPEANPHUATHS
JoJKHA OBITH TIPOBEPEHA IEIIOCTHOCTH Taphl U maomM0. Tapa razoananmsaTopa HE
JIOJKHA UMETh MEXAHWUUCCKUX TTOBPEKICHHH.

7.3 Odopmaenne pekiaManuii AODKHO IPOBOAMTHCA YCTAaHOBJICHHBIM
MOPAKOM W B YCTAaHOBJICHHBIC CPOKH B COOTBEeTCTBHHM C [lojoxkeHmemM o
TIPOMBIIIICHHOM TIPEIIPHSTHH.

7.4 llpu oOHApYXCHWH HEWCTPABHOCTH COCTABJISIETCS aKT, B KOTOPOM
YKa3bIBACTCSI XapaKTep HEHWCIPABHOCTA. AKT TOANMKUCHIBACTCS KOMHUCCHEH,
YTBEP)KIAACTCA  TJIABHBIM ~ HWHXXCHEPOM  MPEANPHUATHS — TOTPeOHTENsT W
HATPAaBJISAETCS B MHKEHEPHO—CEPBHUCHBIN IEHTP MPEANPHUATHI—H3TOTOBATESA
Ten. 8(3955) 507-737, e-mail: service(@okba.ru.

8 CBUAETEJIbCTBO Ob YITAKOBBIBAHUU

8.1 T'azoananuzarop OHHUKC 5K1.552.028 TV 3aBoackoii Homep

3daKOHCCPBHUPOBAH W YIIAKOBAH MPCAIIPHUATUCM-U3IOTOBUTCIICM

COrJIaCHO TPeOOBAHUAM, TMPEAYCMOTPEHHBIM B JACHCTBYIOIIEH TEXHUUECKOM

JTOKYMEHTALVH.
JOJDKHOCTD MOIIIHCH (ORZKO)
« » 20..T
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9 CBUAETEJIbLCTBO O IPUEMKE

9.1 T'azoananuzatop OHUKC 3aBoackoii HOMeEp COOTBETCTBYET
TexHuyeckum yciousam 5SK1.552.028 TY u npusHaH roAHbIM AJid SKCILTyaTaluu.

9.2 T'azpaHanm3aTop HACTPOEH Ha Trase

MPY J1aBJICHUA klla.

9.3 B razoanmammzarope mnpumeHeHa Tepmomapa Tuna TXA(K)
I'OCT 3044-84.

Hauvaneank OTK /
['maBHBIN MeTpOJIOT /
MIL« » 20..r.

10 CBEAEHUSI O ITOBEPKE

10.1 TIlepen cpmaueil B TMOBEPKY HEOOXOAMMO TMPOBECTH MPOBEPKH
razoaHajamnsaropa no m. 2.5 ¢ oopMICHHEM TPOTOKOJIOB.

10.2 TloBepka wunm KaiuOpOBKAa Tra30aHAIA3aTOpPA MPOBOJUTCS B
COOTBETCTBUHM ¢ MeTOAMKOM no nosepke SK1.552.028 JIIT.

10.3 Csenenmst o moBepke (KamMOpPOBKE) Ta30aHANIM3ATOPA JOJKHBI

3aHOCUTHCS B TabUILy 6.

TabOauima 6

Jlata [loanuce,
PesynbTar JIOJKHOCTB, .
MTOBEPKH JlaTa | KJIEUMO
(roaeH, HE TOJICH) (baMmIHs TOBEPHUTEIIS
(kanuOpOBKH ) MOBEPUTEIA
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JUCT PETUCTPALIUU U3MEHEHHI

Ne/Ne

Howmepa nuctoB (cTpanuir) Bcero Ne Bxopsamuii Ne | ITognuce | [arta
Usmenen | 3amencn | Hosbix | M3psreix | JTACTOB IOKyM. | COTIPOBOIUT.
HBIX HBIX (cTpanum) AOKYyM. U NlaTa
Ne noxym.
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