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1. O6uwKne nonoxxeHnna

1.1. B vHCTPYKUNKM U3NOXEHB NOPAAOK MOArOTOBKW, NPOBENeHMs
1 06paboTKu pe3ynbTaToB IKONOTUYECKUX UCMBITAHWIA a30MOTOKOMN-
peccopos (FTMK) mowrHocTeio 0,6-7,0 MBT TuUnopaimepoB, 3kcnnyatu-
pPyeMbix B a30BOW NPOMBILUNEHHOCTH.

1.2. VcnbiTanmusa NpoBOOATCA B UENsiX OnpeaeneHns:

NapamMeTpoB BLIGPOCOB 3arpA3HAIOWLMX BEWECTB C OTpaBoTaswmmMy
razamu ra3oMOTOKOMNPECCOPOB MyTeM HENOCPeaCTREHHOIO 3amepa;

IKOMOrMYECKUX XapakTepucTuK MK Ha pabounx pexumax pac-
YeTHbIM NYTEM NO U3MEpPEHHbLIM NapameTpam paboTul TMK n napameTpam
BHEPOCOB,;

Harpy304HbIX (TEXHONOTMUYECKUX W 3IKONOTMUECKMX) XapaKTepuc-
Tk TMK.

1.3. MHCTPYKUMA NO KOHTPONI® (M3MEpEeHUIo napameTpoB) Bpea-
HbIX BBIEPOCOB C OTPaBOTABIIMMY ra3aMM ra3OMOTOKOMNPECCOPOB pas3-
NUYHBIX TUNOPa3MepoB, IKCNNyaTUPYEMbIX B ra30BOW NPOMBILLNEHHOCTH,
pa3paboTaHa Ha OCHOBE TWMOBOW MHCTPYKUMM NO OPraHW3aumMm cucte-
Mbl KOHTPONS NPOMBILNEHHBIX BHBpOCOB B aTMocdepy [1] n ¢ yueTom
TpeBoBaHWiA pARA OTPACNEBHX U rOCYAAPCTBEHHBIX NOKYMEHTOB [2-10].

1.4, UHCTpyKUMA pernaMeHTupyeT:

NopsSACK NPOBEAEHUA CTAHUMOHHBIX (IKCNNYATAUMOHHBIX) U CTEH-
BOBLIX WCNLITAHWA B UENAX ONPENEeNeHUA KOHUEHTPaLMIA 3arpA3HAIOWMX
sewects (3B) B oTpabotaswmx rasax MK; konuuectsa u obbemos
BbiSpocoB 3B 8 aTMocepy ¢ oTpaboTaslwumm rasamn FMK cnenyowmx
Tunopasmepos: Kynep, 10 'K, 10 TKM, 10 I'KH, 10 FKHA, 10 T/KHAM,
MK-8, MK-8M, [P-12, a Take OnbTHbIX 06pa3uoB pa3pabaTuiBaeMbix
'MK;

PEXMMHO-TEXHONOrMYECKNE YCNOBUS NCNHTANWUA,

HOMEHKNATYPY U3MEPSEMbIX TEXHONOMMYECKUX U IKONOTUUECKUX
napameTpos;

MeTOoObl U CPpeacTBa UIMEpPEeHuH,

nopsaok o6paboTku u opOpMNEHNA PEIYNbTATOB MUCALITAHWA,

1.5. UHCTpyKuma pa3paGoTaHa NPUMEHUTENLHO K NEPEeHOCHOMY
razoaHanniatopy Tuna "Testo-33" (pupma "Tecto-Tepm®, [epmaHus),
3aperucTpupoBaHHomy B [OCynapCTBeHHOM peecTpe CpeacTB uamepe-
Hun noa Ne 12639-91.



NepeveHs oTeveCTBEHHHX raj’ocaHanHIaToOpop M MeTONAHWK A8 anpejesleHus

KOMMOKHEHTHOr O cocTaBa oTpafoTaBuux razos I'MK

Tabauya 1

Fazocananmusarop, PerucrpHpyemne 0b6nexTw TOYHOCTh flpuHuyun
MeTogHKA KoHuenTpaurMH 3B KOHTPONS npubBopa AepcTBUA
1 2 3 4 5
344-XN-04 NO oT 30 no 200 Hr/n3 Orxopsmue razm KOT- [OrpetilHocTsb XeMuao-

noarperaTtoB M T.A. 10, *15% MuHec-
GuicTpogencTene 90 LUEeHTHHH
344-X1-05/06 NOy (NO+NO,) oT 0,02 OTxozswre rasmu MlorpeiHoCTL To xe
fo 0,15 % 06.3 T.e. TexXHonoru4Yeckux av- *10%,
400-3000 Mr/M HHA NpPOH3BOLCTBA SncTpoaeicrene 90
cinaboit a3oTHOR XK-Th
344-X1-07 NO, ot 300 no MpoMuLneHHbie MorpewHocts 110%, -"-
3000 Mr/M Bnbpocw fucTpoaencrtene 90
344-X1-08 NO ot 1000 no MpoMbwneHHLe NMorpewHocTts *10%, -n-
3000 nrﬁn3 BbiSpock T3IC 6picTponefcTeHe 60
344-09/10 NOy ot 0,02 po OTxopsuue raab NorpeuwHocTy 110%, —n-
0,15% o6. T.e. TeXHONOrHYeCKHX 6ncTpOoaeficTBHe 60
ot 400 po 3000 Mr/M3 AMHHA NPOU3IBOACTBA
A30THOH KHUC/AOTH
344-%XN-11 NOy ot 300 no MpoMHLIeHHNE NorpewHocTs *10%, -'a
3000 nr/n3 BHbOpOCH bucTpoaencTBue 60
MHOT OKOMNO~ NO 0-500 ur/ns NpoMHLIeHHbNE MorpeliocTe | HHppa-
HEHTHHA NOp, 0-100 Mr/M BHBpOCH no NO *10%, KpacHHf
305-9A01 50, 0-10000 wr/M éucTpogefncTBHe 90

CO ©0-15000 mr/m°
0-5000 Mr/M

no RO, * 10%,
GucTpogeAcTBHe 90
M T.0



Npononkernue Ttadn.l

1 2 3 4 5
®ru-1 co 0,25-5,0 % 06. oTxoasuHe NorpewHoCTs Uxdpa-
CO 0,5-15,0 % 06. rasbl t 5% KpacHHA
ZCyHy 0,001-1,0 % 0b.
ra 1122 ZcyH, 0,001-1,0 % o6. To xe NorpewHoCTs To xe
5%
121 QA-01 €O 0-5, 0-10 Mr/m3 - - MorpewHoCTh - -
t 4%
MeToLHMKa onpe- NOy, 0-1000 nr/n3 - - MorpewHoC T Poro-
Benesns KOHLEH- * 20% MEeTpH-
TpauMy OKCHAOB HYeCcKkHA
aaota doromMer-
pPHYECKHUH MeTo-
ACM € ucnonb-
30BaHKEM peak-
THBa Fpucca-
Hnocsas
MeTtoamKka onpe- To xe - " - To xe To xe

aeneHHs XOHUeH-
TpailKyM OKCHUIOB
azoTa goroMeTpu-
YeCKHM MeTOROM
c cyasdocanuuu-
AOBOR KHCNOTOH



Tabnuua 2
Nepevenb 3apyBexHbix NPpUBOPOB, PEKOMEHIYEMbIX INA ABTOMATUYECKOro
onpenenewns conepxanua 3B B oTpaBoTaBwux rajax raaoMOTOKOMNPECCOPOB

Mupma, Tun w mapka Onpenensembli| [luanasoH MorpetuHocTs | MeTon aHanuaa
c1paHa ra30aHaNM3aTopa | KOMMOHENT namepenms, . (nonpaska)
%06, /(Mr/M ) OT BCeh
wkanw, %
1 2 3 4 5 6
HMMP IMR 0O 0-20,9 ppm +2 dnexTpo-
(I epmanun) cd 0-6000 ppm mL XUMUUEC KA
Co, 0-20 % -
NO, 0-2000 ppm -
NO, 0-100 ppm --
H,S 0-200 ppm -'-
56, 0-4000 ppm -
Tecio-Tepm Testo-33 Q 0-21 +0,2 JnexTpo-
(Tepmarus) cb 0- 4000 ppm +5 XUMUHECK U
CO, 0-18 % -"-
NO, 0-100 ppm -
NO 0-1200 ppm -"-
SO, 0-2000 ppm -"-
Anarumoro ElX-91 NO 0-0,1 +1 OnTuxo-
(AinoHus) 0-1340 aKycTU4ecKui
0-0,4 HeaNCNePCUOH-
0-5360 HbIA
To xe EIN-81 NO v ap. 0-0,1
P 0-1340 +1 OnTtuko-
0-0.4 aKyCTU4eCKui



Npononxexune Tadn.2

1 [ 2 3 4 5 | 6
Xopuba MEXA-240 NO 0-0,1 +5 OnTuko-
{Sinonus) 0-1340 aAKyCTHUECKHUA
0-0,3 HEeAUCNepCrUoH-
0-4020 HbA
To xe MEXA-77 NO 0-0.1 +1 Ontuko-
0-1340 aKyCTHUYeCKUA
0-0,2
0-2688
laptman-Bpayw Vras 2EX NO, 0-0,1 u Bblwe - OnTuko-
(©PT) 0-1340 aKyCTUeCKUi
AnarnmoTo ECL-7 O,NO, 0-0,5 +1 XemuniomuHec-
(inoxun) 0-6700 UEHTHBIA
Bexmaw
(CWA) 665 O,NO, 0-0.1 - MHdpaxpacHbiv
0-1340
[ pab6- Chemitox NO 0-0,5 +1 YnoTpaduone-
Napcowc 0-6700 TOBbIW pOTO-
(Anrnuns) a6copbumnoHHO-

MEeTpHUYEeCKUn
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lonyckaeTca npuMeHeHue Apyryx radocaHann3aTopoB C aHaNormy-
HBIMA METPOMIONMUECKMMU XapaKTEepMCTUKaMK, a TakXKe MCNonb3oBaHue
METONOB aHanu3a oTpaboTaBWMX ra3oB, PeKOMEHOOBaHHLIX MUHMpUpo-
asl PO [11]. NepeueHb pekoMeHayeMbIX OTEUECTBEHHbIX ra30aHANM3aTo-
pOB npuBeneH B Tabn.1, 3apy6exHbix rasoaHanuM3aTopos - B Tabn.2,

1.6. [lp1poaHbiA ra3, NepeKkaurBaemMblit NO ra3onpoBoaaM, UCNONb-
3yembiit B KavectBe Tonnmea (MK, cootBetcteyer MOCT 5542-87 u
MpaKTUYECKN He CONEPXWUT coeauHeHun cepul. M3mepeHHbie KOHUEHTpa-
umm anokcmna cepbl SO, He npeBbIWAIOT 3HadeHnn TpeGorawun OCT
5542-87, T.e. 6nm3kK K Hymo. KoHTponb oMokcuaoa cepb He sBngeTcs
oba3aTenbHbiM B HoMeHKNaType 3B oTpaboTaswux razos I'MK.

1.7. B kamepax cropaHus coBpemeHHbix MK oBecneuvsaetcs
YPOBEHb NONHOTHl CrOpaHUs TONNMBa, NPU KOTOPOM COOEpKaHWe Hec-
ropeswmx yrnesonopofoB (B uacTHocTu, meTanHa CH,) HaxoauTca s
npefenax TOYHOCTKU CpeacTB niMepeHus. [1o3TOMy KOHUEHTpauus Hec-
rOpeBluMX YrNeBoAOPONOB TaKXe He SRNAETCA NpeaMeToM obszaTesib-
HOrO KOHTPONS U yyeTa B HOMeHKnaType 3B.

1.8. OCHOBHBIMM KOMMNOHEHTaMK NPOAYKTOB CropaHvs ra3a ans
ofa3aTeNbHOro KOHTPONs OnpefeneHbl OKCUAb a30Ta U OKCUA, yrnepo-
na.

1.9. MHCTpyKuMs npenHasHaueHa a1 onpeaeneHus cnegyiouen
HOMEHKaTypbl Nokasarenen 3B u akonorumyeckux xapaktepuctuk MK:

KOHLUEHTPaUMK B CyxuUx NpPoayKTax ropenus okcupa asota NO,
avokcuaa asota NO,, okcuaa yrnepona CO, Mr/HM®:

mowHocTb Be6poca NO, NO,, CO, r/c;

yaenbHbit BeiBpoc NO, NO,, CO Ha eauHnuy 3dxpeKTUBHON MOLL-
HocTu, r/KBT-u;

yaenbHbi BBpoc NO, NO,, CO Ha eauHuuy TONAKUBHOrO rasa,
rim,

1.10. Ha ocHOBe M3MepeHuit NapamMeTpOB ra3oBLIX NOTOKOB (MOTO-
Ka BO3AyXa UKW NOTOKa OTPaBoTaBWMX ra3oB) ONpepensioTcs obbem-
Hble PacXofbl ra3oBbix NOTOKOB (M°/C, nm HM'/c).

2. NoAroTOBKa arperaTa K UCNbITaHWUSAM, YCIOBUSH
nposeaeHus U3IMepPeHUNn, niMepseMbie napameTpht

2.1. Mecta ot6opa nNpo6 NoNXKHE COOTBETCTBOBATb TPeBOBaHNAM
OHO-90 [11), FOCT 24585-81 [8].
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O6opyaoBanue 1 opraHusaums pabodyero MecTa Npu UCHLITaHNAX
DOMXHB ~ COOTBeTCTBOBaTb TpeboBaHWuam 6Ge3donacHoctu [OCT
12.1.003-83, FOCT 12.1.004-85 [12,13).

2.2. NoproTosky mecT ans oT6opa Npo6 oTpaboTaBUWMX ra3os u
3aMepoB CKOPOCTM BO3AyXa HEO6XOAMMO OCYIIECTBAATL NPU OCTaHOB-
neHHOM arperarte.

2.3. Uamepenus KoHueHTpaumu 3B, TemnepaTypu, RasneHus u
CKOPOCTYU NOTOKa NPOBOOSAT B YCTAaHOBMBLIEMCS NOTOKE ra3a.

H3mepeHns B razoxone oTpaboTaBwmMx ra’os NpoBogaATca 8 crne-
uManbHO OBOpYNOBAHHOM TOUKE HAa NPAMOMNUHEAHOM YYacTKe OAMHOM
8-10 HamBonbiumx pa3MepoB NONEPEUYHOro CeueHus. AHANOrMuHO BHIGK-
paeTcs MecTo AN M3MEpEeHUs NapaMeTpos NOTOKa BO3Ayxa, NOCTYNAIo-
wero 8 arperar.

Kak npasuno, Touka 3amepa Ha BO3AyXOBofe BLIGUpAeTCA Ha Mps-
MONMHEHOM y4aCTKe 3a BO3OyWHbIM hunbTpoM, Cxembl pekoMeHayeMo-
ro pacnonoxeHus 3amepHux Touek ans FMK pa3nnuHbix TUnopaimepos
npeAcTaBaeHy Ha pwc, 1.

He cneayeT BHEMpPaTL TOUKM U3MEPEHUS BOAM3N MECT UIMEHEHUA
CeueHuss, NOBOPOTOB Fa3oXoN08, apMaTyphl, BEHTUNATOPOB U T.4.

B cnyyae HeBOIMOXHOCTM COBNIOAEHMA OAHHOTO YCNOBUA HEOB-
xoaumo ocobo TwaTenbHO CHWUMaTb none nokasavenen (ckopocTen,
TEMMEpaTyp, KOHUEHTpauui), YBENUYUB HUCNO TOYEK W 3amMepoB Npu
0623aTeNbHOM NOoNyYeHUU BNUIKMX NO IHAYEHWNIO PE3yNnbTaTos.

C nomowbio razo3abopHoro 3oHama rasoaHanu3atopa "Testo-33°
oT60p Npo6 oTpaboTaBLUMX ra3oB OCYWECTBNRETCA 4epel OTBEpPCTUSA
[mameTpom 12 mm.

Ha razoxone onpenensieTcs, COrNacHO PaHee M3NOKEHHLIM Tpe-
BOBaHUAM, PacNONOXeHWe TOUKWU OTEOPa, CHUMAIOTCR OBWMBKAE ¥ W30-
NSUMA, NPOBApMBAETCS OTBEPCTUE, Ha KOTOPOE HaBapuBaeTCs NaTpyGok
C BHYTPEHHWM OMaMETPOM 12 MM, Ha HApYXHYIO CTEHKY NaTpybKa HaHO-
cuTes pe3bBa ONS HAKMOHOW radkyn, 3aKphiBalowen BHyTpeHHee oTBepe-
Tve (puc.2).

AHanoruyHo oBopynyeTcsi TOuKa ANA 3amepa CKOpPOCTWM BO3ayxa
aHemMomeTpoM “Testo-4500", npu 3TOM AnameTp BHYTPEHHEro oTeepc-
TMA NaTpybka cocTaBnseT 24 MM (CM. puc.2).

[lns npyrux cpeacTB u3MepeHus 06OpPYAYIOTCA aHANOTUUHBIE TONKN
3aMepa {BBOA), BHYTPEHHMI AUaMETP KOTOPbIX 3aBUCMT OT rabapuros
BBOAMMOrO B ra3oxoA (unu Boaayxoson) npubopa.
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Puc. 1. Pacnonoxenne Touexk 3amepa AnA pasnuuHbix Tunos FMK: a
- MK-8 (MK-8M); 6 - 10 FKH (10 FKHA); 8 - IP-12; & - Bua c6oky; 6,8
- BuA CBepxy:!

1 - Bo3nyxo3aboproe yctponctso (B3Y), 2 - IMK; 3 - auixnonHon
raioxog; 4 - BO3Nyxo8OA,; 5 - CTeHa uexa; 6 - wyMornywmtens; L - Tou-
Ka 3amepa Ha rasoxoge; | - Touka 3amepa Ha Bo3nyxoBone
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z Puc. 2. Cxema obopy-

NOBaHUA TOUKK 3amepa: 1 -

4 rasoxon, 2 - navpybok c

— L pe3bbon  Ha  HapyKHOW
RN CTeHKe; 3 - HakwaHas ramka

'@12 (3am 2a30x08a) (sarnywka), 4 - mecTo

"‘?T,zl'('a,;,—‘ma“m) CBapKM naTpybka co CTeH-
: : KON rasoxona (Bo3fyxoso-

na)

N

2.4. KoHueHTpauun 3B, Temnepatypa, CKOpOCTb ra3oBbix MOTOKOB
(oTpaboTaBwmx rasos unm BO3AYyXa) LOMKHL 3AMEPATLCA HE MEHEE JeM
B WECTHU TOUKAX MO CeyeHuio, U3MepeHHbe 3Ha4YeHHA YCPeaHRAIOTCA,

B cnydae pasHOMepHOCTH MONA KOHUEHTPauuA (MM CKOpOCTeNn)
no ceueHuio rnybuHa norpyXewus ra3o3abopHOro 3oHAa B rasoxof
aonxHa cocTagnnTh 0,5-0,8 BHYTpeHHero aMameTpa raioxoaa.

Mpn HEOBXOAMMOCTH B KAUECTBE YANUHUTENS K 30HAY MCMOAb3yeT-
ca Tpy6ka U3 cTamm 1x18W3(10)T M nepexomHuie (COEQUHMTENbHLIE)
TedIOHOBLIE WANAHTYU. BCce CORANHEHUA TWATENBHO repMeTU3UPYIOTCA.

2.5. 3mMepenns CKOpPOCTM ra3a B ra3oxofax, pasHon 4 M/c n 6o-
nee, peKoOMeHOyeTCR NPOBOOUTL C NOMOWbIO THEBMOMETPUUECKUX TPy~
6ok, pa3paboranHbix fuHuseTmeTom M HUUOrazom, BTH, a Takxe Tpy-
6ok luTto-lMpanaTns u mukpomarometpos (TOCT 1116-84); ckopocTe-
mepa AMLI-01 (MamepeHue U3IBHITONHOrO DABNEHUN, Pa3pexeHus, auHa-
MWU4eCKoro Hanopa B npenenax -200 3 +200 MM BOL.CT.); CKOpOCTeme-
pa O30H-3 (u3meperne M3GLITOYHOrO AABNEHUA, PAIPEKEHNR, AUHIMMW-
4eckoro Hanopa 8 npegenax 5-200 Ma, ckopoCTm ra3oBoro notoka 8
npegenax 5-50 m/c). MeToouka uamepenna CKkopoCcT U obbema ralos 8
razoxone npeacTtasnexa B Npunoxexwu 1.

2.6. PernamMenT nNpoBeaEHUN U3MEPEHMA ONPEeNenseTCA BUAOM
KOHTPONS, COrNacHo TPe6GOBaHNAM NEHCTBYIOWEH HOPMATUBHO-TEXHU-
yeckow QOKymeHTauwm (1,211},

B CTaHUMOHHBIX YCNOBUAX M3MEPEHUN NPOBOASTCA NpuU PaBowmx
pexumax arperara.
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B cTennoBbX ycnosBuax u3MepeHus NPOBOAATCA MO NPOFPaMMaM
HayUHO-UCCNel0BaTENbCKUX UNU NPUEMHO-CA3TOUHBIX MEXBEAOMCTBEH-
HbIX MCNLITaHWIA, NPEeaYCMaTPUBIIOWNX UIMEPEHUS NAPaMeTPOB Ha Hec-
KONbKMX pexumax (He meHee Tpex) OT HOMMHANLHOTO B AuManasoHe Kar-
py3ox Ne o7 50 no 100 %. pexkomeHayemble YPOBHU Harpysok npu wc-
neiTannax 25, 50, 70 u 100 %.

Nepen kaxawm oT6opom npobu oTpaboTaBwmx ra3oB cneayer
NPOBOAMTL TWATENbHYIO NPOBEPKY W perynuposky nsuratvens MK, 8
pelaynbTaTe KOTOPOW PACXOXKAEHUE TEMNepaTyp NO  UMIMHAPAM He
A0AXHO NpeswiwaTe: npu Nex70% - 25°C, npu 50<Ne<70 - 40°C [14].

2.7. Tpu uamepeHnn BLIGPOCOB 3arpA3HAWMX BewecTB ¢ OTpato-
TaBwimKu raszamm [MK B CT3HUMOHHBIX YCNOBMSAX onpenesnseMbie napa-
METPH, X OBO3HaYeHWUs, eOMHMUE BEIMUMH, NOTPeHOCTL U3MEPEHUs
WM pacyeTa JONXKHK COOTBETCTBOBATL YKa3aHHbM B Tabn.3.

CpeacTsa UCMBITaHUS M M3MEDEHMS, WUCMNONblyeMble B CTEHAOBLIX
yC10BKMAx 3agona ~llsuratens pesomounmn”, nadul B [lpunoxexun 2.

Mpu NpoBeneHUM UCNEITaHKA TEXHOIOrUUeCKue napameTps paboTw
arperaTa LOMXHH PerucTpUpPOBaTLCH B Hadyane u Mo 33BepileHnn uime-
peHwni KoHueHTpaumnn 3B,

Wamepenns NPOBOASTCA NPU  YCTIHOBUBWINMXCS (CTaBuNbHbIX) pexu-
Max patotu MMK.

CrabuneHocTb pabouero npouecca B asuratene MK ouenuBaet-
€A NO TemnepaType oTpaboTaBWMX ra30B OTAENbHBIX UMIMHAPOB.

2.8. Npu ucnonb3oBaHun razoaHanusatopa " Testo-33" MoxeT npo-
BOOMTLCA HENOCPEACTBEHHOE M3MEPEHME KOHUEHTPauui Cnemyiowmx
uHrpeaveHToB oTpaboTaswwx razos 'MK: okcuaa aszora NO; anokcuna
azota NO,; okcuna yrnepona CO; kucnopoaa O,; auokcuaa cepsl SO,.

KoHueHTpauns amokcuaa yraepona CO,paccunTbiBaeTcs no uame-
peHHOM KoHueHTpaunu O,.

2.9. HapexHas pabota razoaxanu3atopa “Testo-33" ¢ orpaboras-
wwmn razamu MK oBecneunBaeTcsa BuinonHeHuem pana TpeGoBaHui:

He peKoMeHOyeTCS HenpepbLBHOe MCNONb3OBaHWe razoaHanu3aTopa
"Testo-33" g TeueHne CyTOK (24u4) un exenHeBHO 8 TeueHue 30 oHen;

ponyckaetcs pabora aHanu3aTopa B8 YCNOBUSAX NpeBbllueHus npe-
eNoB KOHUEHTP3UNA, YCTAHOBNEHHLIX A1 OaTYMKOB MHAMBUOYaNbHO
H3 KaxXabih KOMNOHEHT, B TeYyeHne 1-2 MnH,

Mpenens koHueHnTpaumn SO, - 2000 ppm, NO -2000 ppm, NO,- 100
ppm.



Tabnuua 3

Tunosoi nepeuent namepsembix NapaMeTpoR

MNapameTphi Cnocob Npumeuanne
nmepeHus
1 2 3

BapomeTPmecxoe RasneHue WraTHein BapomeTp-

B, xr/cm aHepovn

Temnepatypa atmocdepHoro 3HaueHUsn nepBbix Tpex

so3nyxa t,, °C Testo-33 napameTpos
Testo-4500 NONYCKAeTCR NPUHU-

OTHOCUTENbHAs BNAXHOCTL
arMocdepHoro solayxa r, %

XapakTepucTuka Tonnue-
HOfO rasa:
cocras, % 06.:
CH,
C,H,
CyH,
v T.A.
NNOTHOCTb NpU
CTaHNAPTHBIX YCNOBNAX
(t=20°C, P=1,033 kr/cMm?)
Py xr/ M

WraThuin TepmomeTp

To xe

Mo naHHbiM XUMU-
Jeckou nabopaTo-
KC

To xe

MaTb NO NaHHLIM Ban-
Kanwen MeTeoCTanuuu

_;‘[_



Npoanonxenve Tabn.3

1

2 3

TENNoTa CropaHuA rasa
NPU CTaHAQPTHbLIX YCNOBUAX
Q:, KKaﬂ/M%p

HacToTa BpaweHus Bana
asuratens/Typ6okoMnpeccopa
n,/Ny, (06/MUR}/(06/MUH)

Yron onepexexuns (3ana3nsi-
BaHus) 3axuranus Q, NKB

Nonoxexune perynsTopoe npo-
M3BOAUTENBHOCTY (NO3NUKWA
perynMpoBanus)

MakcumanbHoe naBneHue

cropannst P, kre/cum®

lasnenvie Hannysa Bo3nyxa
P,, krc/cm

Nepenaa nasnexHus Bo3ayxa
8 auadparme 4P, MM BoA.CT.

Nasnenune TJonnueHoro ra3a
P,, xrc/em

MNepenan nasneHus TONAUBHONO

rasa B auagparme AP,, MM BOA.CT.

To xe

LWTaTHbi TaxoMeTp

CrpoBockon

KypHan MawmnHucTa

- 4T -

MopwHeBoW MHOKKATOP
"Ma#rak"”

WraTHbIn Nnpubop

MaHomeTp B cnyuae nameperus
pacxona Bo3nyxa

LWTaTHbI MAHOMETP
MaHomeTp fMpu uamepeHun pac-

Xona TONAMBHOroO rasa
Ha KaXXOowm arperarte



Mpoaonxenne Tabn.3

1 2 3
[laBnenne rasa B BbIx10M-
HOM KONNeKTope B Touke
3amepa KoHueHTpauui 3B
W CKOpoCTen NoToKa Py,
mbar Testo-33

NlaBneHne TexHonoruuec-
KOro rasza
BcacuBane/HarHeTane
/P Kkrc/om®

ICJC Harw:

TeMmnepaTypa TEXHONOM-
4ecKoro ra3sa
BCAChiBaHWe/HarHeTaHue

tycse/tuaenr C

Temnepatypa Hannyea
Bo3ayxa B pecusepe t,, °C

TemnepaTypa Bo3ayxa
nepen anadparmon ty,, °C

Temnepatypa TonamsHo-
ro rasa nepeq nwadg-
parMon t,q,, °

TemnepaTypa oTpaboTas-
WX ra3oB No BCEM uw-
anHapam, °C

tany Yoz taay tag W T4

WTaTHbI# MaHOMETP

WraTHLI TepMOMETP

To xe

TepmomeTp

WiraTHoid 3amep

B cny4ae namepeHus pacxo-
na BO3nyxa

[pn namepennn pac-
xona TONAMBHOTO ra3la
Ha KaXxnom arperate

-GT -



Npononxenue Tatn.3

1 2 3
TemnepaTypa oTpaboTa-
BWMX ra308 B TOUKE 3amepa Testo-33

ty, °C

TemnepaTypa BoAbl Ha
sxone/suixoge t',/t",, °C

TemnepaTypa Macna Ha
sxone/swixoge t',/t",, °C

BHYTpeRHUA auaMmeTp BbIXOOQHOrO
rasoxona BTouxe 3amepa d,, MM

BHyTpeHHu# auaMeTp BO3-
AyxoBOAa B TOYKE 3aMepa
d,, MM

KOHUEHTPauma KOMNOHENTOB
oTpaboTaswux razos MMK:
C, % o6.
kucnopopa O,, % 06.
auokeupa yrnepoga CO,, ppm
okcupa azota NO, ppm
avokcuaa azota NO,, ppm
okcuna yrnepoaa CO, ppm
avokcuna cepu SO,, ppm

WTaTHuM 3amep

To xe

No npoekTy

Mo npoekTy

-g‘[_
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PaboTa aHanu3aTopa 6onee 1-2 MUH C KOHUEHTPaUMAMKU, NPEeBLI-
WIOWUMK 3TU Npeaentl, MOXeT NpUBeCTU K BHCTPOMY PpacxXOAOBaHUIO
pecypcoB ra3oBbix fiueek, T.e, BbXOAYy NpUBOpa U3 CTPOS, NOITOMY He-
obxoauma TwaTenbHas NpoAyBKa BCER CUCTEMb razoaHanm3aTopa 4Yuc-
THiM BO30YXOM MO OKOH4aHWW (pUKCaunih Nokalanuih npubopa B cnenyo-
weM nopsake.

Mocne u3sneyeHus 30HAa M3 raoxona, He BKOMYas npubopa, no-
MECTUTL 30HA B MOTOK 4UCTOro BO3ayXa WM NPoAyTh NpUEOP A0 NONHOW
OUMCTKM fveeK, T.e. OO0 MOMEHTa, Koraa Ha Tabno uimMepeHui No BCem
uHrpeaueHTam 6yneT pUKCMPOBATLCA HyneBoe 3HaueHue,

2.10. Bubpoch 3arpA3HAIOWKX BewecTs ¢ oTpaboTaBWUMK rasamu
MK 3aBUCAT OT MHOruUX (hakToOpOB, B TOM 4YUCNE U OT aTMOCEHEpPHbIX
ycnosuit. Bo3MOXeH 3HAYWTENbHbIM pa3bpoc 3aMepeHHbIX KOHUEeHTpa-
uuit 3B Ha OOHOM U TOM Xe arperate, paboTalolieM B OOMHAKOBbLIX pe-
XUMax B pa3nuuHoe Bpems roaa [14,15).

Moatomy npu nposenenun ucnuiTanmin FMK obslatenbHbiM 8 MO-
MEHT 3aMepoB SBNSETCA PEruCTpauqn TemnepaTypu, 6apoMeTpUyecKoro
DABNEHUA U BNAaXHOCTN aTMOCKEpPHOro Bo3ayxa.

3. O6paboTKa pe3ynbTaToOB M3IMEPEHUN

3.1. NazoaHanu3atop "Testo-33" onpeaensieT KOHUEHTPauUMu KOM-
NOHEHTOB ra3os B CNeAyioUMX eanHUUax:

xucnopop, - % 06.;

auokcua yrnepopa - % o6.;

OKCMA a30Ta, AMOKCUA a3oTa - ppm (O6beMHBIe AONM Ha MUANMOH).

3.2, B uenax yHubuKaumm AaHHbIX O KOHUEHTPAUMAX 3ar pRIHAIOWMX
BelecT8 oTpaGoTaBwmx razos MK pexomeHayeTcs B KauecTse OCHOB-
HOW eAMHULL M3MEpAEMbIX KoHUEHTpaumnit C® npuHaTL ppm (4.H.M.).

3.3. CooTHOWEHUA MeXAY EAUHMUUAMU KOHUEHTPauui cnenyioiime:

okeua a3ota NO B nepecueTte
ra ouokcun NQ,, a Takxe

avokenn asota NO, 1 ppm = 2,054 mMr/uM® = 1x10™ % 06.
okcua asota NO 1 ppm = 1,34 mr/um’ = 1x10™* % 06.
okeun yrnepoga CO 1 ppm = 1,25 mr/um® = 1x10™ % 06.

KoaddpuuneHTsl COOTHOWEHUA Npn NepeBode OGBEMHBIX KOH-
UeHTpauuv B BeCOBble ONpeaensioTcs no gopmyne
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Pi=MI22,412, (1)

rae P, - NNOTHOCTb i-oro rasa (NO,, CO v T.0.);
A - MONApHas Macca i-oro rasa,
22,412 - ob6bEM OOHOM KWUNOrpPaMM-MONEKY/bl.

C roMoLbIo ra3oaHanu3aTopoB KaK NPaBUMIO MIMEPAIOTCS KOHUEHT-
pauMM KOMNOHEHTOB B CYXWX NPOAYKTaX CropaHWsi NpU HOPMANbHbIX YC-

noBusX Ciopy- KoHUeHTpaums Ci,y- MaccoBoe conepxkaHue 3arpsiaus-
IOLLero BEWeCTBa B Cyxux NPOAYKTax CropaHusi (HM°- Npu asneHuu
0,1013 MNa » TemnepaType 0°C).

3.4. KoHueHTpauua oKcWaoB a3oTa C,tyx) no Ofpeaensetcs
x
KaKk Cymma hakTUYeCKn mimMepeHHbix koHueHTpauuid NO u NO,, T.e.
B ppm (4.H.M.): CTW) No T c?cw)no +C?,-:»p-mo2 , @
B MI/HM: C o) o = 1,34 C o 2,05 C 2, N, - 3)
x

KoHueHTpauus okcnaos azota (CymmapHO) C(:yx)NO,((NOQ (B nepecye-

Te Ha OuoKcua) onpenenseTca (Mr/HM®) no dopmyne

[ [
c(cvx)nolmoz) =2,05%[(C o + C(m)Noz ). (4)

3.5. lna npuBeneHuUs n3MEPEHHBIX KOHUEHTPaUui K  pPasiuuHbiM
CTaHAAPTHHM 3HaUEHWSM KMCNOpoAa UCNONb3YeTCH COOTHOLUEHue

¢ = C(21-COYY/21-COS; (5)

¢ = C21-coy/21-cot,

roe Cg - CTaHAAPTHOE 3HAYEHWEe KOHUEHTPaUUN KMCNopoaa.
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[lns ra3oTypBuUHHEIX YCTAaHOBOK 8 KayecTBe CTaHOAPTHOrO 3Haue-
HWUR onpeaeneHa KoHueHTpauus O,, pasHas 15% o6. [16], ans xoTnoar-
peraToB, 3KCNAyaTUpyeMbiX B ra3oBoN NPOMbILLIEHHOCTH - 6 % 06. [17].
[lns ra3oMOTOKOMNPECCOPOB TaKoe 3Ha4YeHue He onpeneneHo. Tak Kak
HOMUHaNbHble 3HaveHWs KoHueHTpauun 0,8 oTpaboTaBwux rasax 6onb-
wuHcTBa TunonapameTpos MK HaxopsTca B npeaenax 10-15 % 06., B
KayeCTBe CTaHQAPTHOrO 3HauYeHus Kucnopoaa npegnaraetcs 15 % o6.

3.6. [a30aHanu3aTopbl Kak Npasuio U3MepsioT KoHUeHTpauwu 3B 8
cyxux oTpaboTaBwmx razax. Maccosas KoHueHTpaums 3B BO BRaxkHbIX
otpaboTaBlKx ra3ax onpenensercs no gopmyne

C‘?(ln]=(fi(cyx)/K- ' (6)
rae K. - COOTHOWeEeHUe CYXUX U BNaxKHoix NpoayKToB CropaHus; on-

penensieTcs NO M3IMEPEHHOM KOHUEHTpaummn Kucnopoaa [16]

K, = 89,5/110,5-Cq , )
roe Cf ;5 V3MepeHHas KOoHUeHTpauws kucnopopa B npobe, % o6.

/%) 3.7. MowHOCTL BHGPOCA 3arpA3HSIOWEro BeuecTsa onpenenseTcs
r/c

M, = Cip , XQaea107 My = oy, xTqx107™ ;
M, = C g, XKxJ(,x10°, (8)

re Q¥ Q- PACXO BNAKHHIX M CYXMX MPOOYKTOB CropaHus

COOTBETCTBEHHO NPYU HOPMANbHBIX YCNOBUAX (um*/c); onpenenseTca nu-
60 3KCNepUMEHTasIbHO, COrNAcHo N.2 HaCTOSWeW MHCTPyKuun, nubo
pacyeTHbIM NyTeM NO Harpy3OYHLIM XapaKTepUCTuKam (CM.N.4 WHCTPYK-
umn).

3.8. YaenbHbint BHEPOC Ha eanHuUUy TONNMBHOro rasa (MHAEeKC BuiG-
poCa) paccumTLIBAeTCA NO ypasHeHwio (r/m°Tonn.rasa)

m, = 3600xM/Q, , ©)



MepeyeHs NapaMeTpoB, PACCUHTHBAEMMX NO pe3yabTaTaM H3IMepeHHR

PaccyumnsaeMunl napaMemp Pacuyemnasn gopMmyaa,
MemoduKa

[MINOTHOCTb rasa npH HOpPMaJIbHHX YyC-
AoBuAX (t=0°C, P=0,1013 MMa) p; = 1,073 x p,
p?, KT /HM

TennoTa CropaHus rasa MNpud HOpMasb- QPo) = 1,073 x QP
HBX YC/OBMAX QH( ), KKaa/HM H H
2 S

Pacxof TON/MBHOrO rasa (npw Q4=0,2109xa; x€y xd, /AP xPy /Py xTy %z, |
t=20°C, P=0,1013 MNa) Q,, ¥ /u
KoagppuumeHr pacxona ay, 6/p OnpepensieTcs COrJacHoO §2 [23]
MonpaBOUYHHA MHOXWTEJ/b HA paclii- Onpepesasiercsi COrJacHoO §4 {23)
peHHe H3MepseMon cpeau £€;, 6/p
JuaMeTp OTBepCTHS Cyxaouero JaHO B XapaKTepHCTHKaX
ycrpoicTBa dy (MM) NpH TeMmne- DuadparMhl
patype u3MepseMOW cpepl Mnepen
cyxaoumM ycrtponicTBoM Ty (K)

PaccyumasaeMNU napaMemp PacuyemHas gopMysaa,

MemoduKa
lepenag naBneHUsA B cyxablieMm HUamMepseTcs
ycTtporncTBe APy, Krc/cm
AbcomoTHOEe [aBneHWe rasza Nepexn UaMepsaeTcs
CYXaloW1M YCTPOACTBOM Py, xrc/cu2
Koa3dpdHuMeHT cxuMaeMOCTH rasa OonpepeasieTCs COrJAacHO §3 [23]
211 6/p
TeMnepaTypa HaMepseMoW cpeisn ne- Uamepsaercs Q
pea cyxaouuM ycrtponcreoM T, , K v
KosgpduumneHt cxkuMmaemocTH raszsa z (6/p) Onpepenasiercsa no rpagukam [18]
c yuerom p; u QP

Pacxofl TONJMBHOrO rasa npwu Q% = 0,93xQ"
HOpPMa/IbHHX YCAOBUAX O6beMHbI 1 1 o o o
(MaccoBhift) Q?(Gl), HM® /U, Kr/9 (G = P1%Qy=P;%Qy;=P1%0,93 Q,)
JFppeKTHBHAA MOWHOCTL arperara B CTaHLUMOHHHX YC/IOBMAX pacCuMTHBa-
Ne, kBr/a.cC. eTCqd Mo U3IBEeCTHHM MeToauMKaM [15]:

B CTEHAOBLIX YC/AOBHAX ornpenensercs
C noMouwbiw ruapoTopmosa [14]



PaccyumssaeNNl napaMemp

Pacxon BO3ayXxa npn HopMaanux
yCAOBUSX QZ, HM® /4

CpenHee 3HaueHHe CKOPOCTH
NOTOKa BO3AyXa wgp, M/C

MaccoBHHA pacxon Bo3fgyxa
Gy, KIO/M

Maccopuit pacxon oTpaborTaB-
WHX rasos MK Gz, Kr/4

OOBEMHBH pacxop BJ/AXHHX OT-—
paboTaBuMX razos ngu HOp-
Ma/IbHHX YCJ/IOBUSX Q3, HM™ /4

PaccyumssaeMull napaMemp

Ko3dPHLUHEHT COOTHOWEHHUS CYXHUX
H BJIaXHbBX orpaéoraswux raszon
Kg, 6/p

Ob6beMHHI pacxopn gyxux ortpa-
60TaBUKX ra3oB Qs(cyx)' HM® /4

MouHocTs BHb6poca i-oro 3B
Ml’ r/c

HMHpekc i-oro 3B my,
r/M°rona.rasa

yEeanun BobGpoc i-oro 3B
ml, r/KBT-u

PacyemHas (opMysa,
Memoduka

B cayuyae uamepenuss pacxopa
BO3yxa Aunagparmon

0 2
Qp=0,179xa,xE, xdp)/APy xP, /T, x2z,

B cnyuae H3MepeHNs CKOPOCTH
noToKa BO3AyXa

Q) = 214,305 x w,°P x a2/m,

cp !
0 = W n 8
2 [151 1]/ v
0
G2 = 1’29XQ2
GS = 61*62

Q§= G3/1,29 = 0,775 G3

Qg= Q°+214,305 mgpxdz/'r2

PacyemHas gopnyisra,
Memoduka

0
= n° o - -
Ke = Q) (oyx)/Q) = 89,5/110,5-Co,

0
= KB x Q

(o]
Qy (cyx) 3

-3
Mi=Cy(cyx)*Qg(cyx)*10 " /3600

-€Z -

my = 3600°M;/Qy

mT= 3600 M; /Ne



- 24 -

rae Q, - o6bEMHbIA pacxon TONAMBHOTO ra3a, M>/u (CTaHAAPTHbI
M npu 20°C u 0,1013 MMNa); onpenenseTcs MMG0 HENOCPEACTBEHHO W3-
MEpeHUAMU NO WTaTHLIM NpUGopaM NMBO NO Harpy3OUHLIM XapaKTepuc-
THKaM (CM.N.4 MHCTPYKUMK).

3.9. YnenbHbi BHEPOC Ha eauUHULLY MOLWHOCTYW arperarta onpeaens-
etca no dopmyne (r/kBr-u)

N
m; = 3600xM,/Ne , (10)

rne Ne - 3cbpekTMBHaR MOWHOCTL arperata, kBT, paccuuthiBaeTcs
N0 WWPOKO NPUMEHAEMbIM 8 3IKCNNYaTAaUMOHHBIX YCNOBUAX METOAMKaM
{15] unu no 3HaueHUsM M3MEPEHHBIX TEXHOOMYECKUX NapaMeTpoB ra-
3JoMoTOKOMMpeccopa (abCoMOTHOMY AaBNEHUAIO U TemnepaType TexHOo-
noruyeckoro ra3sa Ha Bxofe/Beixode B KOMNpeccop, foaadye KoMnpec-
copa).

TuUNoBOW NepeveHb BENNUMH, PacCUMTHIBAEMbIX NO pe3ynibTaTtam W3-
MEpeHun, NpuBeaeH BhiLE.

4. OnpeneneHue pacxona oTpaboraBwmx rasos MK

4.1. O6beMHBIA 1 MaCCOBBIM pacxodbl BNaXHbiXx OTpaboTaBWMX ra-
30B ONpPeensioTCA No U3IMEPEHHOMY pacxody TONNMBHOIOC rasa, wrar-
HbiMW NpUBOPaMKU U NO M3MEPEHHON CKOPOCTY Bo3ayXa, NOCTYNalowero
8 (MK.

MaccoBbift pacxon BNaxXHux NpoAyKToR cropanusa G, (kr/c) onpe-
AenseTca Kak CyMMa MacCOBOro pacxofoB TONMUBHOrO rasa G, nsosny-
xa G,, noctynaowmx 8 TMK

G,=G,+G, . (11)

OBbémHb pacxon NPOayKTOB CropaHus rasa Q, (M'/c) npu Hop-
MaNbHBIX YCIO0BUSAX COCTABUT

Qs= G,/1,29 . (12)

4.2, MaccoBble pacxofb TONNMBHOrO rasa v so3nyxa (Kr/c) onpe-
nenseTcs NO WUIMEPEHHOMY OGBLEMHOMY pacxogy TOMAMBHOrO ra3a
Q,(M%/c) u Boanyxa Q, (M*/c)
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Puc. 3. Harpysounbie xapakTepucTuku MK tuna 10 TKH (o), 10
F'KHAM (wTaTHas cucTema 3axuranma) () u 10 TKHAM (c anexTpon-
HOW cucTemon 3axuranms (A) [19-21]:

a - pacxof TOMN/MBHOrO ra3a Npu CTaHAAPTHBIX ycnosusax (t= 20°C,

P= 760 mm pT.CT.); 6, B - pacxon OoTPaBoOTaBWNX ra3oB NPU HOPManb-
Hbix yenoBusx (t=0°C, P=760 MM pT.cT.)
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Puc. 4. Harpy3lounbie xapakvepuctukmu FMK
Tvna MK-8 n MK-8M [19-21];

a - pacxofl TOMNMBHOTO rasa fpu CTaHAapT-
HbIX yCnoBusix (t= 20°C, P= 760 MM pT.CcT.); 6, B -
pacxon OTPaBOTaBWWX Fa3oB MPU HOPMANbHLIX
ycnosusix (t= 0°C, P= 760 mm prcT.); A -
MK-8; © - MK-8M

_gz_
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Puc. 5. Harpy3ouHble xapakTepucTukn pacxofia oTpaboTaswmx ra-
308 TMK Tuna 10 TKM npwv HopManbHbix ycnosusix (t= 0°C, P= 760 mm

pr.cT.) [19-21]
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Gy= QX Py Gy= Qx = 093 PxQ, ; (13)
Go= Qx P G,=1,290, , (14)

P 1 v P, - NIOTHOCTb ra3a u BO3AyXa, COOTBETCTEHHO, Kr/m®.

4.3. O6béMHbI pacxon Bo3ayxa onpeaensieTcs no U3MepeHHbIM na-
pamMeTpam noToka Bo3ayxa, T.e. CKOPOCTM BO3AyXa, TemnepaType, 4as-
neHuio

npu akTU4eCKOn TemnepaType NoToKa

Ll P 2
Q,=0,785 wl,x d,, (15)

Npy HOpManbHbBIX YCNOBUAX

o

=] 2 ¢
Q,=214,31 o, xdo/T,, (16)

w:— cpenHee 3HaueHUe M3MepeHHbIX CKOPOCTeN NOToKa BO3AYXa,
M/c (cm.Mpunoxenune 1) Npu akTUUecKoW TeMnepaType noToka T (K);

d, - BHYTpeHHUIA AMaMeTp BO3AyXOBOOa B TOUKe 3amepa, M.

4.4, O6beMHBI Pacxod NPU HOPManNbHLIX YCNOBUAX OTPaBOoTaBWMX
ra3os COCTaBuT

] ]

» 2 ®
Q.= Q,+214,31x (W, xd,) / T,. (17)

4.5 [lpy OTCYTCTBUM BO3MOXHOCTU HENOCPEACTBEHHOrO U3Mepe-
HWA Pacxoda BO34yXa W TONAUBHOTO rasa /AN OPUEHTUPOBOMHLIX Oue-
HOK 3KOMOrMueckux napaMeTpoB crefyeT UCNONL3OBaTh HarpyaouHbie
XapakTepucTuku uccnegyemoro tuna MK.

Harpy3ouhble XapakTepucTUKn pacxonoB TONAMBHOIO ra3a M OTpa-
6oTaswux razos MK Tuna 10 NKH, 10 TKHAM, MK-8, MK-8M, 10 N'KM
NoKa3aHu Ha puc.3-5.

OnpepennB NO M3MepeHHHIM MNapameTpam pabouyio 3ddeKTHBHYIO
MOWHOCTL arperata (MOWHOCTb pexxuma paboTh arperata, Ha KOTOpOW
npoBedeHbl Y3MEpeHKs), MO Harpy3ouHbiM KPWBLIM HAXOOAT pacxod
BNAXHBIX NPOOYKTOB CropaHus Q,,¥ pacxoq TonausHoro raza Q,. fa-
nee MOWHOCTL BuBpoca M, uHaexc swbpoca m" v yaenbHbii BHEpOC
H3 eQuHULY MOWHOCTU ONPENensioTCA B8 COOTBETCTBUM C NyHKTamun 3.7,
3.8, 3.9 (cMm.Bbiwe).
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NPUNOXEHMUE 1

MeToanKa namMepeHus CKopoCcTH
n o6vema ra3oB B razoxone

1. HazHaueHue MeTOaKKH
MeToauka peKkoMeHayeTCs ANA U3IMEPEHUs CKOPOCTU Fa3a B raso-
xonax, paBHoi 4 M/c n Gonee.

2. Metoa n3Meperus
C noMouwbio NHEBMOMETpUYECKUX TPYBOK ¥  MWUKPOMaHOMETPOB
NPOBOAUTCA U3MEPEHWE AMHAMUYECKOTO Hanopa rala P, npeacTasnsio-
wero cobow pa3HOCTb MeXAY NOAHbBM P cTaTuueckum P Hanopamu,
3aTeM - pacueT ckopocTu (M/c) rasa no gopmyne

w = V2g <Py /Pr (1)

roe Pn~ AvHaMUMYEeCKMA Hanop ra3a B RAaHHOW TOuYKe, MM BOA.CT.;
P . - NNOTHOCTL ra3a Npu pabounx ycnoBsusx, Kkr/me,
[inamuueckun Hanop rasa onpenensioT no ¢opmyne

P, =BxKxK x¢@ , (2)

roe B - oTcueT no wxane MUKPOMAHOMETPA, MM;

K - KoagdxpuumneHT NHeBMOMETpUUECKOH TPYEKN (ans Tpy6ok
KOHCTpykuuu 'vHuseTmeTa u HMUUOrasa pasen 0,48-0,56, a ans Tpy6ok
Nuro-MNpanaTnga 0,9-1,0);

K- KOIPPHUUMEHT, YUUTBLIBAIOWMA MNOMPABKY Ha (HaKTUHECKYIO
ANOTHOCTL cnkpTa, K= P/ P ( Py~ NNOTHOCTb XKUAKOCTH B MAHOMETDE;
P - MNOTHOCTL CNUPTA ANS MUKPOMAKOMETPa);

Y- KO3(MUUMEHT, 3aBWUCALLMA OT YrNa HAKNOHA WU3IMEPUTENb-
HOW TPYBKM MUKPOMaHOMETPa.

NnoTHOCTb raza nNpu pabounx yCNoBUAX ONPENEensioT No opMyne

p = 0,359p° (P+AP)/(273+t) , (3)
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roe P°-NNOTHOCTbL Ta3a MNPV HOpManbHLIX yenosusx (t = 0°C, P =
0,1013 MMMa), kr/M*:
BP - n3bbiTouHoe NaBnenue (pa3pexeHue) raza B razoxofe,
MM pT.CT.;
t - TemnepaTypa rasa B razoxope, °C;
P - atmocdepHoe naBneHve, MMpT.CT.
MNOTHOCTb ra3za npu HOPMaNbHLIX YCNOBUAX PaCCUMTHIBAIT MO
¢opmyne

p°=(amy/22,4+bmy /22, 4+km, /22,4) /100 , (4)

roe m,, m,, M, - 3HAYEHUS] MONEKYNAPHON MAacChl KOMMOHEHTOB ra-
30801 CMeCu;
3, b, k - KoHueHTpauum KoMNOHEHTOB ra3oBow cmech, %,
22,4 - MONbHKIA 06bem Npu HOPMAMbHLIX YCNOBUSAX, M /KMORb.
Ecnu m3BECTHB 3HaYEHMA NNOTHOCTH OTAENbHBIX KOMNOHEHTOB Mp
HOPMaNbHLIX yCoBuAX p,°+ P2,°+ P °, TO NNOTHOCTb CMECU PacCUUTH-
8al0T no gopmyne

[} [¢] 0 0
p1=(ap1 + bp2 +...+ kpn)/100 . (5)

[lns npubnanvkeHHbIX pac4yeToOB NNOTHOCTL OTpaboTaBWMX Fa3os
NPUHMMAIOT PABHOM NNOTHOCTM Bo3nyxa (1,29 Kr/m®).

M3BeCTHO, UTO CKOPOCTM ra3a B PAa3fiNUHbIX TOUKAX CEUEHMA ra3o-
X0[a HEOQWHAKOBL, NO3TOMY HEOBXOAUMO NPEeaBapuUTenbHO HalTH KO-
adbuumeHT  pacnpeneneHusl CKOPOCTeR MO CeUeHMIo TaJoXofd a,
npeacvasnsiowmn coboi oTHoweHue cpeaHen ckopocTh WP (M/c) rasa
B ra3oXO0e K CKOPOCTH No ocu wM/C)

acp= 0P/0 . (6)

Lins onpenenenuns (5 razoxon Kpyrnoro ceueHus ycnosHo pastu-
BAIOT HA HECKONBKO KOHUEHTpUYeckux konew (puc. la). 3amepd cko-
pOCTX MNPOBOAAT OQHOBPEMEHHO B OAHHOWM TOYKE CEeueHUs ra3oxofa u
no ero ocu.

Cxema ycTaHoBKM NpnBOPOB Npu nMepeHn CKOPOCTEH MOKa3aHa

Ha puc.2. CpenHiolo CKOPOCTbL Fa3a B raloxoae onpenensior no ¢op-
Myne



- 31 -

5)

Puc. 1. Cxema pacnonoXeHUs TOUEK W3MEPEHWS NUHAMUYECKOro
Hanopa rasa: a, 6 - B ra3oxoae Kpyrnoro v NPAMOYIroNbHOrO CeueHus

WP = (Wyq+Wgp+...+W4p)/n , (7)

roe n - 4ucno Koneuy,
W 41, Whe - CKOPOCTb Fa3a B Konbuax, M/c,
Ha npakTvke ans cokpaweHus obbeMa BbLUMCAUTENBHON paboThl
Npu pacueTe CKOpPOCTeW ra3a B razoxoae pekomeHayeTCs ana onpene-
neHnA a,, NONb3OBATHCA CMEAYIOWMMU OTHOWEHNAMMU!

a1= Wy /W= VPyy/P; ag= Wyp/W = [/Pyp/P , (8)

roe Py, P, P- naMepeHHble 0QHOBpEMEHHO AUHAMMUYECKUEe HaNopbl
B COOTBETCTBYIOWMX TOMKAX CEUYEHWUA ra3oxona v NO €ro OCH, MM B8OA.
T,



-32-

acp= (ay + ap +...ay)/n' , (9)

roe n’ - 4MCNo TOuEK U3MEpPeHUs.

MNpu ogHOBpeMeHHbIX 3aMepax HeoBX0aUMO UCNONB3OBATL NHEBMO-
mMeTpudeckue TpyBKU C OAUHAKOBHIM KOIDPUUUEHTOM K 1 MUKPOMAHO-
MeTphH ONHOrO TUNA.

Touku 3aMepoB AMHaMMUECKOrO HaNoPa onpenensioT No (opMyne

Dy = D ) (2x-1)/2, (10)

rne D, - amameTp razoxona, Ha KOTOPOM PacnofioXeHbl TOMKM 3a-
MEPOB, MM;
X - NOPAOKOBLIN HOMEP KOsblUa.

Puc.2. Cxema ycTaHOBKU NpuBOPOB Npm u3MepeHnn noss ckopoc-
Ten 8 raszoxogde: 1,2 - pabouas W KOHTPO/bHas NHEBMOMETpUUECKUe
TPySkm; 3,4 - pabounit 1 KOHTPONbHLIN MUKPOMAHOMETPI, § - Tepmo-
meTp; 6 - U-o6pa3nuin maHomeTp; 7 - CTanbHow NpyTok; B - rasoxon; 9 -
- nuHenka; 10 - ykasatens
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Yucno Koneu, Ha KOTOpeie pa3BUBalOT CeueHue raloxona, 3aBucHT
OT XapaKTepa pacrpeneneHus CKopocTen rasa no ceuennio. C ymeHb-
WEeHWEM CUMMETPUUYHOCTM U PaBHOMEPHOCTU pacnpeneneHns CKopoc-
Teit, @ TaKXKe C yBeNMUeHWeM AMaMeTpa razoxona YMcio Koneu NOMKHO
YBENNUMBATLCA,

[loCTaTOYHO HaneXKHble Pe3yNbTaThl MOXHO MOMYYUTL NpU CRenyo-
LWMX COOTHOLEHNAX YMCna Koneu u auametpa Tpy6bi:

Jwamemp mpy6, mm 200 200-400 400-600 600-800 800-1000 1000
Yucno koneu 3 4 5 6 8 10
Ta6nuua 1
[lnameTpbi Konewy, Ha KOTOPLIX PacnoNOXeHb TOUKW 3amepoB

(B Donsx OT BHYTPeHHero avameTpa razoxoaa,
NPUHATOro 3a eauHNLY)

[MaMeTp Nprt wACNe Koney

1 2 3 4 S) ) 7 8 9 10

0,707 0,500 0,409 0,354 0,316 0,290 0,267 0,250 0,236 0,224
- 0,866 0,707 0,612 0,543 0,500 0,466 0,433 0,406 0,388

- - 0,914 0,79 0,707 0,646 0,597 0,559 0,523 0,500

- - - 0,93 0,8% 0,764 0,707 0,661 0,624 0,592

- - - - 0,949 0,866 0,865 0,752 0,707 0,671

- 0,957 0,85 0,89 0,782 0,741

- - - - - - 0,94 0,902 0,81 0,805

- - - - - - - 0,98 0,914 0,866
- - - - - - - - 0,972 0,922
- 0,%1

PacctosHue Touek 3aMepa A/ KaXAOro KONbUA OT BHYTPEHHEN
CTEHKM ra3oxona ONpenenseTcs NO ypaBHEHWAM

Ly =D/2(1-)/(2x-1)/n ; (11)



PexoMeHQyeMbe PaCCTOSHAR TOMEK 3aMepos OT BHYTPEHHEW CTEHKU ra3oxopa ANs
ra30X0N0B Pa3HHX AMAMETPOB, onpepeneHHse no gopMyne (11)

Tabnuua 2

[nameTp
ra3oxoAa,
MM

PaccTosHMs Touex 3aMepoB, MM

3

4

7

10

200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600

8,6
12,9
42,0

2

73,25

87,0
123,9
161,2

198,45

238,5
275,0
300,0
325,0
350,0
375,0
400,0

12,8
41,0
49,2
82,6
117,2

152,55

188,0
224,4
244,8
265,2
285,86
306,0
326,4

14,4

44,1

74,5
107,25
117,0
126,75
136,5
146,25
156,0

NOhOoFEA~ANO >

31,85

36,75
39,2

- g -
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Ly =D/2(1+/(2x-1)/n, (12)

roe L, L,( - pacCcTosHMe OT BHYTPEHHEeW CTeHKMU razoxona, COOTBeTC-
TBEHHO, OO 6AKXKHER W NaNbHER TOYeK-3aMepa Ha JaHHOM KOMibUe, MM.

[lns ynpoweHus pacyeToB TOMEK 3aMEpOB MOXHO MNOJb30OBaTbCA
Tabn.1, rae npuBefeHbl 3HaueHust  (2x-1)/n.

lpy onpeneneHun Noaa CKOpOCTeH 8 ra3oxone ONHOBPEMEHHO 3a-
MEPAIOT TeMnepaTypy ra3oBoro NOTOKa, CTaTUYECKUA HaNop U aTMoC-
depHoe naBneHue.

Ecnu razoxon uMeeT NpAMOYronbHOE CeYeHne, ero QENAT NUHUAMMK,
napannesnbHbiMM CTEHKaM razoxoaa, Ha psa paBHOBEIMKNX NPAMOYTONb-
HWUKOB, reoMeTpuyeckn nNoaobHbIX Bcemy ceueHno (puc. 16). CTopona
KaXnoro npAMOyrofibHMKa QOMKHa cocTasnaTe 150-200 mm. 3amepbl
NPOBOAAT OHOBPEMEHHO B ABYX TOUKaX: B TOUKE CEeYEeHWA rasoxoga w
Ha NepeceveHun ero ocei. MUHUManNbLHOE YUCNO TOYeK 3aMeposB - TPHU B
Kaxnom HanpasneHuw. Mocne npoBeneHMs 3aMepoB KOIPPDUUMEHT CKO-
pocTen onpenensioT Tak Xe, Kak W B Cny4ae Kpyrnoro rasoxona.

[lna ynpouteHms pacueToB pacCTOAHUA TOMEK 3aMepoB OT BHYT-
peHHeRn CTEHKU ra3oxXONOB pa3HbiX AuaMeTpOB MOXHO NOAb3OBATLCA
Tabn.2.

KonnuecTBo rasa, nNpoxonAwero B8 ra3oxofe B €AuHWLY BPEMEHH,
pacCyMTLIBAETCA NO CPEAHEeR CKOPOCTHU ra3a B ra3oxofe U nnowanu ero
ceyenmna no popmyne

Q = 3600xw°Ps = 3600xWxac,S , (13)

rae Q - o6beMHBI pacxon rasa B paBounx yCnoBusx, M/
- CKOpPOCTb ra3a B UeHTpe raaoxoqa, M/c;
S - Nnowanb ceueHns razoxoga, M°.
Bo mHorux cnyuyasx o6bem raza HEOBXOAMMO NPUBECTU K HOPManb-
HbIM YCNOBMSM

Q° = 0,36[Q(P*AP)/273+t] . (14)

Mpwn cobnoneHnn Bcex npasun NOrpewHoOCTb MIMEPEHUA COCTABNSA-
eT +5%.
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3. CpeacrBa n3MepeHun

Qns peanusaumm naMepeHus paccMaTpUBaemMbix NapaMeTpoB Heob-
XOAWUMBI Cnefylowme CpeacTsa:

NHeBMOMETpUUYeckue TpyBki, paspaboTaHHble TuHUBEeTMeTOM U HU-
MOrazom (puc. 3), BTH, a Takxe Tpybku MNuto-NpaHatns (onuHa Tpy-
60K fonxHa BuiTh Bonblie WUPUHL CEYEHUS ra3oxoaa NpUMepHo Ha 300
MM, NpPW M3IMEpPEHUM CKOPOCTeR fa3a C ABYX CTOPOH ra3oxofa AnuHy
TPYEKM YMEHBLLWAKT HA NONOBUHY NMHENHOrO Pa3Mepa WUPUHBL Fa30Xo-
na);

mukpomaromeTps (TOCT 11161-84);

U-o6pa3Hbie MaHOMETPI;

nabopaTopHuie TepmoMeTpsl (TOCT 915-73E);

BapomeTp-aHepoua (ueHa nenenus 1 MM pT.cT.);

12 a) S
yavi
- . —_ 45°
LM mayesr Ny
=) R=2d L
1 -
‘ ~—3 k-
“’.'_] ds
@ | -
a3
t | R
M3 ' !
d)
L
2 I i .

Puc. 3. NHeBMoMeTpuueckue Tpybku KoHcTpykumn HUHUOrasa () u
fvHuBeTMeTa (6); 1,2 - TpyBKU Ans namepeHws, COOTBETCTBEHHO, NoN-
HOFO ¥ CTaTUYECKOrO HANOPORB; 3 - HAKOHEYHUK
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apeomeTpbl obwero HasHaueHnua (TOCT 18431 81E);

3Tunoswid cnupt (FTOCT 18300-72), BOAHLIA PacTBOP MNNOTHOCTHLIO
0,8095;

pe3uHoBble TPYOKU (BHYTPeHHWU!N anameTp 5-8 MMm).

4. NoaroTtoBKa 1 NposeaeHne N3MEPEHUN

Mpyn BeiBOpe MecTa M3MepeHusl CKOPOCTY ra3a B rasoxofax cnefy-
eT PyKOBOACTBOBATLCA CAEAYIOWMM: U3IMEPEHUA MNPOBOOAT B YCTaHO-
BMBIEMCSH MOTOKE rasa: MecTO ANS U3MEpEHWA BuBMPAIOT Ha NPAMONN-
HeMHOM YUYaCTKe ra3oxoaa; yqacToK OO/MKEH UMETb ANnHY He MeHee 5-6
OMaMeTPOB rajoxofa OO MecCTa 3amepa ¥ 3-4 AMameTpoB nocne mecTa
3aMepa; He cneayeT BbiupaTb MecTo 3amepa B61M3M U ocobeHHo noc-
ne 3adBMXeK, apoccenen, appy3opoB, KONEH U BEHTUNATOPOB.

Ha BoEpaHHOM ANA M3MEPEHWA yuyacTKe K ra3oxody nNpusapvBaloT
WTyUeps U3 MeTanIu4eckux TPy6oK AnuHow 40-50 MM € 3aBMHUMBaIO-
wrMmcs Kpbiwkamu, Ha pacctosiium 30-70 MM Bbiwe wTyuepa Npusapu-
BAIOT METANMUYECKUA NPYTOK AMaMeTpoM 10 MM, annHown 1 m. [lpu oT-
CyTCTBUM paboT WTyuepbl AOMXKHB GbiTh 3aKpuiTH. Ha Kpyraom razoxo-
e avaMeTpom MeHee 1,6 M NpMBapuBAlOT OBa WTYUEPa HA KOHUAX ABYX
B3IaUMHO NEPNEHANKYNAPHLIX AuameTpos, Gonee 1,6 M - yeThipe wWTyue-
pa. Ha npaMoyronbHoM ra3oxoge WTyuepbl NPUBapuBaloT Ha ONHOW 13
CTeHOK ra3oxopa.

[NOTHOCTb CNUpTa B MUKPOMaHOMETpE NPOBEPAIT apPEOMETPOM.

[lna Haxoxaernsa ko3gxpuumenTa pacnpefeneHus CKopocTen no
CeyeHMIO a30XON YCNOBHO pPa3bMBAlOT Ha PAA PaBHbLIX MO NAOWAAN
Y4aCTKOB B COOTBETCTBMM C N. 2 HACTORAWEN METOANKK.

OnHy nHeBMOMeTpUYECKYIO TPYBKY YCTaHaBNMBAIOT B rasoxone, Ha
Hee HAHOCAT MeTKY C ykasaTenem. Ha npyTke ykpennsioT nuHenky. [lns
YCTaHOB/IEHMA TPYBKM Ha 3afaHHylo ryBuHY B ra3oxone cnenyer COB-
MECTUTb METKY Ha TPyOKe C COOTBETCTBYIOWMM [OENEHUEM NUHERKY,
Npyryio TpybKy yCTaHaBNMBalOT B razoxone AN M3MEpPeHUs OuHaMuuec-
KOro Hanopa 8 UeHTpe razoxoga (cm.puc. 3).

KoHubl NHeBMOMETpHYeCKNX TpyBOoK, NpeaHa3HaYeHHbX ana 3amepa
NONHOro HanNopa ra3a, AOMXHb GbiTb HANPaBNEHLl HaBCTPeUYy ra3oBOMYy
NoTOKY B COOTBETCTBUM C puUC. 2.

CoeauHsioT NHEBMOMETPUUECKUE TPYEKU C MUKPOMAHOMETPaMu Tu-
na MMH 240 pe3snnosuiMn wnanramu. LWnanryu nonHoro nasnewus npu-
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COEaUHSIOT K WTYUEPY MMKDOMaHOMETPa CO 3HAKOM "+, a WNaHrYM CTa-
TUYECKOro AaBNEHWS K WTyuepy CO 3HaKom “-".

[lns npoBepku Ha repMETUMHOCTL COEQMHEHMUIA COBPaHHOM CXeMbl B
cucTeMe cospaloT nasneHue 100-250 mm BOA.CT. M 3aKPLIBAIOT U3MEpK-
TeNbHble OTBEPCTUA NHEBMOMETPUYECKOR TPyBKu. Ecnn cuctema repme-
TU4HA, CTONBWK BOGHOrO PacTBOpPa CAMPTa B MUKPOMAHOMETPE He CHU-
KaeTcs.

lns npoBeaenns 3amepoB 06O0OpPYyAOBaHME YCTaHaBMAMBAIOT B COOT-
BeTCTBMU € puc. 3. OOHy NHEBMOMETPUYECKYIO TPYBKY yCTaHaBNMBAIOT
B rasoxofe Ha paccTosiium 3-10 cM OT LeHTpa razoxona Bo usbexatue
KaCaHuAl NHEBMOMETpUYeCKknx Tpybok npu paboTe. [pyryio Tpybky ne-
peMewaioT No AWaMeTPpy ra3oxona cHavana oT GAVXKHER CTeHKU K Aank-
Hel, a 3aTeM HaoBOPOT, OCTaHaBNMBan €€ B KaXAoW W3MepUTenbHoR
Touke. W3mepenus NpoBOOAT opHoBpeMeHHO. [loKa3annA MaHOMETpPOB
3anNuCbIBAIOT B XypHan. M3mepenus Ha cnenyiolleM AnameTpe ra3soxona
BHNONHAIOT aHaAnorMuHo. PelynbTaTel NapanfienbHbiX N3MEPeHn B Kax-
0OW TOYKE 3aMepa He NOMKHB pa3nuuaTtbes Bonee uem Ha 15%.

pn NnposeaeHun 3aMepoB OOHOBPEMEHHO U3MEPSIOT TemMnepaTypy
raza v pas3pexenve 8 razoxoge, QUKCUpYIOT aTmocdepHoe nasnewue.
Pe3ynbTaThl BCEX M3MEPEHUIA 3aNUCHIBAIOT B XKypHasn.

Ha namepsemMom yuyacTKe B razoxone NHEBMOMETPUHECKYID TPyoKy
yCTaHaBNWBAIOT B UEHTpe ra3oxoaa, tepMmoMeTp u U-oBpasHbiit MaHo-
MeTp - B COOTBETCTBUM C puc. 2. [lHeBMOMeTpuueckyio TpybKy coemu-
HRAIOT Pe3VHOBBLIMU WAAHMaMK C MUKPOMaHOMETPOM. [lpoBepsioT repme-
TUYHOCTb NPUBOPOSB.

3amepbl NPoBOOAT B TeveHue 20 MuH uepe3 3-5 MUH, W peaynbTatsl
yCpeaHsioT.

5. O6paboTKa pe3ynbTaToB U3MepeHUin

[nHamuueckui Hanop ra3a 8 Toukax uMepeHus pacCYUTLIBAIOT NO
opmyne (2). MNnoTHOCTb rasa 8 razoxoae NpU HOPMANbBHBIX YCNOBUSX
onpenensioT no dopmyne (4), a npu pabounx ycnosusx no Qopmyne
(3). Toukv 3aMepoB OMHAMUYECKOro HaNopa onpeaensior no gopmMyne
(10). KospdpuumeHT pacnpeneneHus CKOpOCTEN B Fa3OXO4€ PaCCuUmnTh-
BalOT No ¢opmynam (8), (9). CkopocTs rasa 8 LeHTpe razoxona onpeae-
nsioT no ¢opmyne (1). O6bem rasza, NpPoOxoAsWEro Yepes raoxoa, Npu
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paboumx ycnosusax onpegensioT no gopmyne (13), a Npu HOPManbHLIX
ycnosusix no gopmyne (14).

MakcumanbHas ownbka npu nmMepeHny CKopocTy u obbema rasa B
raloxofie He Qo/MKHa npeebiwaTtb +10%.

6. TexHuka 6€30NacCHOCTHU

lpn onpepneneHnn ckopocTu n obbema rasa 8 razoxoaax paboTaio-
e QOMKHL BbiTh o6ecneveHs CNeLoaeXaon, HEOBXOAUMbIMU MaTepu-
anamn n o6opyacBaHUEM B COOTBETCTBMM C Tpe6oBaHuamm Gesonac-
HOCTM MPOBENEHNA YKa3aHHbIX PaboT Ha NpeanpusTAn.

Mnowanku Ons Npon3BoOCTBa 3aMEPOB OOMXKHB BbiTh OrpakaeHu
Nepunamu u 6GOPTOBbIMM NUCTamu, cornacHo TpeBoBanuam TOCT
12.2.062-81 "O6wwe npaBuna 6€30NacHOCTU ANSK NPEANPUSTUA U Opra-
HW3aUMIA MeTaNAYPruveckomn NPOMbILINEHHOCTH ",

PaBoTh Ha BbiCOTe cnefyeT npoBOAWUTL B cooTBeTcTBUM co CHull
111-4 80.

XuMnyeckuit aHanu3 OonkeH npoBoauThea 8 cooTaercTeum ¢ OCT
48-252-83 "CCBT. MNpoaykuus useTHow MeTannyprun. Metonw aHanuaa.
OBuwne TpeGoBaHua BezonacHoCTU .



NPUNOXEHUE 2

MepeueHb CPEACTB UCTIKITAHWA N MIMEPEHUIA, UCNONbIYeMbIX B
CTEeHROBLIX YCI0BUAX 3aBona “[suratent pesoniouun”

Cpencrsa UCNBITAHWA U M3MEPEHNI

U3mepsemuie
napameTpul HopmaTusHbie C paKTUUECKUMMN Npe-
TpeboBaHus nenamy u3MepeHun
1 2 3
KnumaTtuueckue BapomeTp (nor- BapomeTp-anepoun
yCOBUR Mpu pewHocTb +0,5%) MI-19 (npeaen usm.
MCABITaHUAX 600-800 mm pT.CT.)

KpyTawmn MmomeHT
arperata

YacTtoTa spaweHus
Bana

Paspexenue Ha BCa-
ChiBaHUM TYpHOKOM-
npeccopos

Tepmometp (nor-
pewxocTb +2K)
NcuxpomeTp (nor-
pewHocTs +5%)

MppoTopmos
(norpewHocTb
+1,5%)

TaxomeTp (nor-
pewHocTb + 2%)

U-o6pa3Hbiin Boas-
HOM MaHOMeTp

TepmomeTtp T4 (npe-
nen ot 0 no 50°C)
McuxpomeTtp MB-4M
(npenen uam. ot

-30 ao +50°C)

MwapoTopmo3 map-

ku "lonbmep® Mo-

nenb 14 v 2 n 110
Toxe Jl4
Toxe V6

JNeKTPOHHbIA Taxo-
meTp T3-01-5
(non.norp. +0,5%)
MarHuTHbIA TaxomeTp
M-05, (knacc
TOYHOCTH 1,5)

Datuuk oboporvos [OMN
(aon.norp. + 1%)
MunnuamnepmeTp M325

U-06pa3Hbiil CTEKNSH,
BOAAHON MaHOMETP
AT-50 (TY 25-01-818-74)



Npoaonxexne Tabnuuw

3

JlaBnexHue Bo3gyxa
nocne oxnaguTens
(8 pecusepe)

Nasnenune orpaboTas-
WwMX ra3os nocne
Typ6okomnpeccopa

Pacxon TonnueHoro
rasa

MakcumansHoe
nasneHue
cropaxus

[lasnenue cmaszou-

HOro ra3a

JlasneHue B KoHue
CKATUR

TIpYyXuUHHBIA MaHOMETp
(knacc TouHoCTM 1,
norpewHocTs +2,5%)

XuaKkocTHOM MaHo-
meTp (norpewHocTb
+5%)

He yka3zano

ManomeTp 1709
(knacc TouHoCTH
1,5, norpewHocTL
+3%) UHoukatop Th-
na 50

NpyXuHHWA MaHOMETP
(xnacc TouHocTH 2,5,
norpewHocTsb +5%)

MHaukatop Tvna 50

NpyXuUHHBIA MaHOMETD
(xnacc TouHocTu 1,
non.norp.+2,5%)
U-06p.CTeKNAHHBIA
PTYTHHA MaHOMETD
L[T-50 (TY 25-02-818-74)

U-06p. cTeknaHHbIA
BOOAHON M3HOMETP
AT-50 (TV 25-01-818-74)

NpyxuHubA o6pa3uo-
BbIA MAHOMETp THNa

MO (FOCT 6521-72)
U-06p.CTEKNAHHENA
DT-50 (TY 25-01-818-74)
[wadparma

NopwHeson
MHOVKaTOp
*Mawrak” (CULLA)

NpyXWHHBIN MaHOMETD
MTN 100/3-6x2,5
(FOCT 8626-77)

NopwHeson nHAVKa-
Top "Manrak® (CWA)
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OroHuaHmne Tabnuusl

1 2 3
TemniepaTypa OT- TepMo3anekTpuueckui TepMoaneKTpu4ecKui
paboTaBwunx rajos An3enbHbin KOMNNEKT On3enbHbI KOMNREKT
NO UMIMHApaM TKAO-50M (norpeuw- TKA-50M (norpetu-

HOCTb +2,5%)

TemnepaTypa oxnax-  TepMmoMeTp
RaOUEen XUAKOCTTH (norpewHocTb +4%)
(BORA BHYTP.KOHTYpa)

Temnepatypa oxaax- To xe
Aalouwen XuakocTu
{BOOa HAPYXHOTrO KOH-

Typa)

TemnepaTypa cMa3ou- ="
HOro Macna

Bpems Cekyrnaomep

nimepeHns

yron onepexenus CvpoBockon
3@XUAraHus

HOCTb +2,5%)

To xe

CekyHgomep "Arat”,
(knacc TouHoCTH 2,
npenen uMeperns
0-30 muH)
CrpoBockon-npubop
DNA onpeaeneHus yrna
3anasnpiBaHus - onepe-
KEHUS 3aXUraHWUs

Mpumeuanme. fon.norp. - gonycTUMas NorpewIHOCTb.
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