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OIMMCAHME THUIIA CPEJICTBA U3MEPEHWI

["a30ananu3aTophl OTXOASIIMX TOMOYHBIX ra30B nepeHocHble «Tonoraz-01»

Haznavenue cpeicTsa H3MepeHHit

l"a30aHanm3aropel OTXOSIUKMX TOIIOYHBIX ra3oB nepeHocHbie « Tonorasz-01» (nanee — rasoana-
JIH3ATOPBI) NpeAHA3HAYCHB! Ui H3MEPCHHH KOHICHTpAIMK KHCJIOpo/ia, OKCH/Ia Yriepo/a, OKCHIOB
a30Ta B OTXOJAIIMX TOMOYHBIX Ta3ax MPOMBINUIEHHBIX TOMIHBO-CKHIAIOMINX YCTAHOBOK, a TaKkKe
H3MEPEHHI TeMIIepaTyphl, JAaBleHHUs (Pa3pe’keHus) B OTBOMALIMX KOJUIEKTOpax M pacyera APYrHx
napaMeTpoB, XapaKTePHU3YIOMIUX MPONECe CHKUraHUs ra3000pasHoro u )KUIAKOro TOMIHBA.

Onucanue cpeacTea uiMepenuii

B ocHoBY npunnmna aeficTeus razoananusaropa «Tomnoras-01s moiaoskeH 31eKTPOXHMHYCCKIH
METOJl H3MEPEHHMI KOHLIEHTPalUK ONpee/IieMbIX KOMIIOHEHTOB ra30BO# CMECH, MPOXOAAIIEH yepes
H3MEPUTETHHBIE TICHKH.

Benuunna 21eKTpHUECKOTO TOKA, IPOTEKAIOLIEr0 MEXAY H3MEPHTE/ILHBIM H BCIOMOIATE!lb-
HBIM 2JIEKTPOJIaMH B H3MEPHTRIBHON sSuelike, 3aBHCHAT OT KOHIEHTPALMH OTTPEeeISeMOr0 KOMITOHEH-
Ta B AHATM3UPYEMO# ra30Bo# cMeCH.

YyBCTBHTEIBHEIME 3JIEMEHTaMH (IIEPBHYHBIMY 11peoOpazoBaTe/IsiMI) aHAIN3ATOPA SBJISIOTCS!

- HIEKTPOXUMUYECKHE AYEHKN Ha KUCIOPO/I, OKCH/I YINIEpOa, OKCHIBI a30Ta;

- TepMoIlapa U TEPMHCTOpP A H3MEPEHHs TeMIepaTrypbl B MecTe NMpobooTbopa M BHENTHEH
TEMIEPATYPhl;

- TEH30PE3UCTHBHBIN JIATYHK M3MEPEHHs PA3HOCTH JABICHHS MEKIY aTMOC(EpHBIM M JaBiie-
HHEM B MecTe [1po000T00pa B ra3oxoie 0TXOAA1IHX TONOYHbIX Ia30B.

["azoaHaM3aToOp MMEET BCTPOSHHBIA KOHTpoInep Ha Gase mukporpoueccopa Z84, mospomnsio-
TIHH:

- YNpaBIATh PeKHMaMU paboTHI ra30aHAIN3aTOPA;

- OPOBOJHMTH KATHOPOBKY M CaMOAMATHOCTHKY nprbopa;

- 3aHOCUTb B IIAMATH H COXPAHATH Pe3yJLTAThl 3aMEPOB, IPOU3BOAMTE HX 00paboTKy U pac-
CUMTATh 110 HUM KO3()()HULMEHT TEIUIOBBIX NOTEPh, KOA(dHIMenT u30BITKA BO3ayXa, KOHIIEHTPAIHIO
JIMOKCHII@A yriieposa.

["azoamamazatop «Tomorasz-01» coOCTOMT M3 BYX OCHOBHBLIX (DYHKIHMOHAIBLHBIX DIIOKOB: ra3o-
BOTO MOJYJISl ¥ 2JIEKTPOHHOU cucTeMbl 00paboTKu ¥ npeodpazoBanus JaHHbIX.

Biiok-cxema razoBoro MojyJsis MpuBejeHa Ha puc. 1, oOmuii BHJ razoaHann3aTopa NpHBEIEH
wa prc.2. B coCcTaB rasoBore MOIYIA BXOTHT HpoboOTOOPROE YCTPOHCTEO, MEMODAHHBIN HACOC,
CHCTEMA OYHMCTKH 'a30BOM MPOOLI OT AKHUAKOIO KOHJAEHCATa U TBEPABIX YACTHLl, CHCTEMA JaTYMKOB
JUTA M3MEPEeHNUs TeMTepaTyphl, 1aBICHHS H KOHLEHTPAIH KOMIIOHEHTOB aHaTH3HPYEMOTO rasa.

[Tpo6ooTdopHOE YCTPOHCTBO COCTOMT M3 30HAA, COSAMHEHHOTO ¢ AU depeHIHANBHBIM JaTYU-
KoM jaByieHust dP, 1 BMOHTHPOBAHHOIO B 30H] JaTYMKa M3MepHuTe/sd TeMueparyphbl T; TOIOYHOIO
rasa — TepMoIiapa XpoMeh/aFoMeTh.

CucremMa OYHCTKH ra3oBOH MpoOBI OT KHUAKONO KOHAEHCATA W TBEPABIX YACTHII COCTOUT M3
(pusTpa rpy6oii ouucTKH co COOPHUKOM KOHJIeHeaTa M (PUIIBTPA TOHKOH OYHCTKH.

MemGpannbIii HacOC MPOKAYHBACT Ta30BYIO MPoly Ha PacCTOSHUE HE MEHEe 3 M OT KOHTPOJIb-
HOH TOYKH TOILIMBO-CHHUIAIOLIEH YCTAHOBKH /10 H3MEPHTEILHBIX gueek Npubopa ¢ 21eKTPOXHMHUYe-
CKAMH JaTYUKAMH.



aucT No 2
BCEro JHUCTOB 6

C : MNpoGooTbopHeii 30HA
T1
—
T2
t_TeMnepa'rypa T1
"a3oxog [aBnenue ¢ dP
> /-
7
Mpoba
§ Hacoc
duneTp
g oy ¢
CcO O, NO

Puc. 1. Cxema razoBoro Moayns razoanammuszaropa « Tormoras-01».

®K — dpunstp rpydoft OUHCTKH ¢ KOHIEHCATOCOOPHHKOM:
CO, NO, O, — 1eKTpOXUMUHECKHE JaTYMKH Ui M3MEPEHUs KOHICHTPALMA KHCIOPOAa, OKCHIOB
YTJIepo/ia | a30Ta;
dP — naTunx naBaeHns;
T, T> — naTunxu TeMmeparypsl.

Puc.2 OO6mmii Bua razoanammsaropa «Tomorasz-01»
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CurcreMa U3MEPEHHS TEMIIEPaTyphl H JIaBIEHHS COCTOUT M3 JAaTYHKOB, COCIHMHEHHBIX C DJIEK-
TPOHHBIMH KOHTpOJiepamu. Jlatunk pasienusi npeacrasisier coboit auddepeHnnaibHbii MaHO-
MeTp i obecrnevHBaeT H3MEPEHHE liepenana nasieHus B Mecre or6opa npobel. Tpu aarynxa reM-
nepaTypbl: MUKPOCXEMHBIH JUIS H3MEPEHHA TEMIEepaTyphl B OMereHnn — T, U jBa Tepmonap-
HBIX: JUTS H3MEPEHHS TeMIIEpaTypbl TOMOYHOTO Ta3a B KOHTPONBHOMH Touke — T 1 Temmeparypbl
BO3/lyXa, IojaBaeMoro it ropeans — T3.

Cucrema u3MepeHusl KOHIIEHTPAIMU KOMITOHEHTOB TOMOYHOTO ra3a COCTOMT M3 MOcieI0Ba-
TEIBHO COCAMHEHHBIX CHCUM(UUECKUX IeKTPOXMMUYECKUX AATYMKOB IS OIPE/IE/ICHUs KOHIIEH-
TpaIiy KUCIOPOJa, OKCHIA yIJIepojia U OKCH/Ia a30Ta B Ta30BOi npobe. DNeKTpHYecKne CHIHAIEI
OT JATYMKOB [OCTYIAIOT B 3NIEKTPOHHYIO cucTeMy o6paboTiu U npeo0pazoBaHus JaHHBIX.

OnexkTponnas cucreMa o0paboTkn M npeobpa3oBaHMs JaHHBIX COCTOHT H3 KOHTPOJJIEPOB
TEMIIEPATyPhl H JABJICHHUS, JJIEKTPOHHOIO MOAYIIS ra30aHaA3aTopa, an(aBHTHO-IHPPOBOrO KHI-
KOKPHCTAINTMYECKOro ucnies U uatepgeiica RS-232, obecneunBaiomero cBA3b razoaHannzaropa
¢ KOMITBIOTEPOM HIIH TIeYaTatoliuM YCTPOHCTBOM.

Ilporpammuoe odecneuenne

l"azoananu3aropel HIMEIOT BCTPOEHHOE MporpaMmHoe obecneyenne (nanee - [10).
Crpykrypa I'10 npencraBnena Ha pucyHKe 3.

[Iporpamvuoe obecneyenre npubopa 103BoISeT HIMEPITh, BEIYHCIATH H XPaHUThL B DHEPro-
He3aBucHMOn namaTu nokasanus 2000 pazmmuneix 3amepos. Ilpu nposenennn 2001 samepa (eciu
HUKaKHe JTaHHble H3MEPEeHHUH He Tiepe/laBaTich Ha KoMITbioTep) pesynbTatsl 1000 mepBeix 3amepos
MOC/e0BATEIbHO OOHOBILIIOTCS M HA UX MECTO 3alHCHIBAIOTCS. BHOBB [TOCTYNAIOLINE JAHHBIC.

Mopnynb cBsizn ¢
ITK

4

A

Moayab apxusu-
POBAHMS JaHHBIX

v

Mopnynb oTobpa- Mojtynb pacuera Moayne npeodpa-
JKEeHUS! JaHHBIX COJIEPIKAHMS OfT- 30BaHMA BXOJTHBIX
» penenseMnix KOM- > JTAHHBIX
MOHEHTOB

Puc. 3



Ocnosuple pynxuuu Berpoensoro I10:
- peraucsenue kounentpanu CO; 1 NOX, TennoBeIX MoTeph H Kodddunnenta nibrITka Bo3-
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Ayxa;
- 0TOOpaKeHHe PACUETHBIX M H3MEPIEMbIX JaHHBIX Ha 9KpaHe ra3oaHain3aropa;
- QpXHBHPOBAHHUE JAHHBIX B 3HEPrOHE3aBHCHMOMN IAMSTH;
- CBSI3D C BHEHTHUMH yCTPOHCTBAMU Io UG poBbM Kananam RS232.
M aeHTHuKaMoHHbIe JaHHBIC IPOTPAMMHOTO 00ecTieyeHns
Tabmuna 1
[lndpoBoi uaeH- | AJIrOpUTM BbI-
Moo Npentuduranu- Homep Bepcun TH(QUKATOP (KOH- | uyucieHus nud-
e TIO OHHOE HAaMMeHO- | (uAeHTH(WKAIMOH- | TpOJNBHAA CyMMa | pOBOTO HACH-
BaHHE Huli Homep) 110 HCIIOJHSAEMOI0 Tadukaropa
K0/1a) [10
I1O razoana-
JIM3aTOPOB top2007.d43 TEKyLIne 3E2E1C87 CRC-32
«Tonoras-01»

VYposensb 3amutbl [10 o1 HelpeAHAMEPEHHBIX U NPeAHAMEPEHHBIX H3MEHCHHH JUIs BCTPOEH-
noit wactu I10 (top2007.d43) cooTBeTcTBYET YPOBHIO 3aiuThl «A». He Tpedyercs crnenuaibHbix
CPEJICTB 3alUTH], HCKITIOYAIOMMUX BO3MOKHOCTD HECAHKIIMOHUPOBAHHOH MoauduKaimy, 0OHOBIIE-
HHS (3arpy3kd), yOaleHHs W HMHBIX TPEHAMEPEHHBIX H3MEHEHHH MeTPOJIOTHYECKH 3HAYHUMOMH
serpoennoi yactu ITO CU u n3MepeHHbIX JaHHBIX.

MeTtpoaorayeckne 0 TEXHAYECKHE XAPAKTePHCTHKH
Jlnanasonsl uamepeHuit 00beMHON HOIH:

— 110 KaHasty Kkuciopoxaa, %

— MO KaHaIy OKCHa yriieposa, MITH
— 110 KaHaJly OKCHJIOB a30Ta, MJIH

Jlnanazon wamepennit remmeparypsi, 'C
— BO3/TyXa, MO/IABAEMOTrO Ha TOPEHHUe
— OTXO/IAIMX [a30B

Jnanazon usMepenuii papiieHus (Pa3spexeHus) B rasoxoe

OTXOJUIIIHAX razos, [1a

Ipenens! nomyckaeMoli OCHOBHON MOTPENIHOCTH M3MEPEHHH
00BEMHOM 1011 KOMIIOHEHTOB OTXOSIIMX TONOYHEIX I'a30B:
- OKCHIa yriepoa:

B nuanazone (ot 0 g0 300) MJIH", abcoioTHasA, MJIH

ot 0 o 21
ot 0 no 2000
or 0 go 500

or Munyc 10 go mmoe 300
ot wioc S0 ao wnoc 450

5000

1

B quanasone (o1 300 no 2000) Mnu", oTHocurensHas, %
- OKCHJIOB A30Ta, OTHOCHUTENLHAS, %
- KAcJopoa:

B muamasone (ot 0 1o 5 %), abcomornas, %
B puanazone (ot 5 mo 21 %), abecosrorras, %

[Ipenenel nonyckaeMo# OCHOBHOW NMPHUBEACHHOH IMOTPELIHO-
CTH H3MEPECHHH IapaMeTpOB OTXOAAMX IA30B:
— TeMIepaTypbl BO3/IyXa, OaBaeMoro Ha ropenue, %
— TeMIepaTypbl OTXOAAIIMX Ia3oB B MECTE€ YCTAHOBKH

razozabopsoro 30814, %
— JIaBJICHUS B ra30X0/1e OTXOAAIIHNX 1a308B, %

ot munyc 5000 1o nmoc




JlononHuTeIbHAS MOTPETHOCTE U3MEPEHHH 00BEMHOR TOJIH
KOMIIOHEHTOB TOIOYHBIX I'a30B OT U3MECHEHHs TEMIICpATyphbl
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0,2
OKpy’Kalolmero  BO3/lyXa B  [MMOMENIEHHH  YCTAHOBKH ’
000pyI0BaHKg, B J0JIX OCHOBHOM IIOIPEIIHOCTH Ha KaXKIble
10°C, e 6onee
JIMATETEHOCTD HENPEPLIBHON paboTh! razoananusaTopa npu
ABTOHOMHOM ITMTAHHUHU OT IIOJIHOCTEIO 3apsyKEHHOH
AKKyMYJISITOPHOIT OaTapeu, 4, He MeHee 10
MaxcumanbHas moTpediisieMast MoIrHocTh, BT, He foee 5
Wureppan sBpemenu paboTkl razoananmsaropa 6e3 g
KOPPEKTHPOBKHM TTOKa3aHUH, 4, He MEHee
Bpemst yecTaHOBIIGHHS! BBIXOHOTO CHTHAJIA IIPH CKAYKO-
00pa3HOM M3MEHEHHH KOHTPOIMPYEMOro rapamMeTpa, ¢, He
bonee
— [py H3MepeHuH 00BEMHOM N0JIH KUCJIOpO/a, 60
—[Ipd M3MEPEHUM OOBEMHO# [0/  OKCHJOB a30Ta H
yriepona, He 6osee 90
— [IpY H3MEPEHHU TeMIIepaTypel U JHaBiIeHus, He bomee 180

HPOHC%BOI[HTBHBHOCTB Hacoca

(1+0,3) n/mun

|| Bpems nporpesa 15mun

Ilena eguHHMIBI HAUMEHBIIEIO0  3HAYALIEro  paspdza

H3MEPSAEMOH BETUYHHEI
— 00BeMHOMH ONIH KHcaopoa, % 0,1
— 00BeMHOMN JOJIH OKCH/IA yTiiepoJa, MiH!
— 0OBEMHOI 01 OKCHJIOB a30T4, MIIH ]
— remmeparypsl, 'C 1
— JlaBlieHHs B razoxoje, [la 100

["abapuTHEIE pasMepsl, MM, He Goee:

— TEXHHUYECKOro Keica 540x 120 x 90

— M3MEPHUTEIBHOro 0J10Ka razoananusaropa 200x 115x 75
Macca razoanaiuzaropa (YI0KeHHOI0 B TEXHHYECKU Keic) 1,9
Kr, He 6omnee
Cpox cimyxObl ra30aHaIM3aTODA, JIET, HE MEHEE 10

VenoBnst SKCIUTyaTalliy ra30aHaTH3aTopoB:
JIHATIa30H TeMIepaTyphbl OKpy:Katomiei cpeapl, °C
JManason armMocgepHoro aasneHus, klla

oT To¢ 5 10 mmoc S0
ot 95,7 mo 106,7

MM PT.CT. ot 630 mo 800
OTHOCHTENbHAS BIAXKHOCTH OKPY’KAIOIEero Bo3yxa,
npu Temneparype 35 °C, %, ne donee 95

HarpsHKeHUe MATaHUS:
oT cetH niepemeHHoro Toka 220 B uepes agantep 220 B/12 B Tok ne menee 450 MA
: OT BCTPOEHHOM aKKyMyIaTopHOit 6atapen 7.2 B

3HAK yTBEPKICHHS THIA

3HaK yTBepIKICHHS TUIIa HAHOCHTCS HA THUTYJIBHBIH JHCT (LIEHTP JMCTa) PYKOBOJCTBA M0 HKC-
IIyaTauuy TNorpadckuM crocobom, a Takke Ha Tadbmmuky, pacmonoxennyio Ha BCIL B/l mero-
J0M (hOTOXHMITEUaTH.




juct Ne 6
BCEro JIMCTOB 6

KoMILIeKTHOCTH cpe/icTBA H3MepeHH s

I"azoananuzarop «Tomoras-01».

KaGens csazu ¢ [I9BM.

Jlnckera ¢ nporpaMMHBIM 0OeCneYeHHUEM.

Ceresoii aganrep 220 B/12 B.

YeTpoHCTBO I AUCTAHLHOHHOTO 0TOOpa Mpob.

Texnuuecknit kelic s ynakoBKH razoanamsaTopa.

[Tacnopr ¥ pyKoBOACTBO MO AKciIyaranuu PO.

Merojuka 1oBepKu.
IloBepka
OCYIECTRIIeTCS No JOKyMeHTy «MucTpykums. ['a30ananu3arophi OTXOAMIMX TONOYHbIX ra30B fie-
penocusie «Tonorasz-01» Meroauka nosepku» MII 4215-001-18618427-11, yreepxaennomy ['IIA
CH OUVIT « BHUHUMC» 30 urons 2012 v, ¢ BXOAAMEMY B KOMIUISKT TOCTARKH

Ocuosnsle cpexacta nosepku: ['CO-TII'C NeNe 3726-87, 3730-87, 3806-87, 3808-87, 4012-
87,4013-87.

Caejiennsi 0 MeTOHKAX (MeTO/1aX) H3MEpeHHit
PYKOBOJCTEO 110 IKCILIyaTalluy

HopmaTHBHBIE JIOKYMEHTB], YCTAHAB/IUBAIOLHE TpeOoBanus K razoanaausaropam «Tonaras-

01»

I'OCT 8.578-2008 I'CU. I'ocynapcrBeHHas IOBEpOYHAs CXEMa Ul CPEACTB H3MEPEHHH
COJIEpIKAHMS KOMITIOHEHTOB B ra30BEIX Cpeax.

I'OCT 13320-81 «I"a3oananu3aTopsl MPOMBIIICHHBIE ABTOMATHUECKHED.,

I'OCT 12.2.007.0-75 «CCBT. Uznenus anexrpuueckue. O0mue tpebopanus 6e301acHOCTHY.

Pexomenianma no obaacTaM npuMeHeHHs B cdepe rocyaapcTBEHHOr0 pery.THpOBaHMs
ofecneveHHs eIHHCTBA H3MepeHHit

- OCYIIECTBJICHHE MPOMU3BOJCTBEHHOIO KOHTPOJIA COOJIONICHHS YCTAHOBICHHBIX 3aKOHOJATENBCT-
BoM Poccuiickoit ®enepauun TpeGOBaHUH MPOMBIIIEHHOH (€30MACHOCTH K IKCIUTyaTalliy onac-
HOT'O [IPOHU3BO/ICTBEHHOIO 00BLEKTA.

HsroroBuTenn
000 ®upma «OHEPI'OKOHTPOJIb»
Anpee: 111250 r. Mockga, yn. Kpacroxazapmennad, a.17, kop.I'., crp.]
Ten. 918 04 00

HensrrareibHbiA HenTp
[ocynapcTBensblii neHTp HenbiTaHui cpencts uamepenuit ['LIA CHU
OI'VIT «BHUHUMCy, r. Mockga.

Arrecrar akkpeautanuu Ne 30004-08 ot 27.06.2008 .

Anpec: 119361, r. Mocksa, yi. O3epuast, 1. 46.

Ten./(pakc: (495) 437-55-77 / 437-56-66

E-mail: office@yvniims.ru, anpec B UutepHer: www.vniinls.m.

3aMecTHTeNb AR N o, : S 5
PykoBoaurens deaepansHoro , - - iy z : /

!
AreHTCTBA 110 TEXHHYECKOMY
PeryJIHpOBAHHIO U METPOJIOTHH . -




