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METOJIMKA UCTILITAHHH PJ1153-34.1-27.301. 2001
30JIOYJIABJIMBAIOHIMX YCTAHOBOK

TEHJOBBIX WIEKTPOCTAHIHIMA B3avien PJ134.27.301. 91
H KOTEILHBIX

Cpox deticmeus ycmanosaen
¢ 2003-01--01
o 2008-01-01

Hacrosmnii pykoRoasiugtii JoxyMeIrr pacnpocTpansnercs BHC 3aBHCHMOCTH
OT BEIOMCTBCHHOIT NPHHAUIEKHOCTH 1A TEISIOBLIC MIEKTPOCTAU H OTONH-
TENLHLIC H NPON3ROJICTRCIIHBIE KOTENbHbIE C NAPOBLIMI KOTAAMI 060ii napo-
NPOH3BOJIMTEILHOCTH, CXKUIAIOIMHMI  TBCPAOE H KHIAKOC TOIUIHRO. CMECH
TBEPNOTO C XHAKHM HIIH ra3000pa3HbIM TOTUIHBOM, @ TAKKe ObITOBBIE OTXOIbL.
MeToAnKa YCTaHABJINBAET H PEriaMEHTHPYET [POBEACHHE HCHLITAHHIT 30710-
YNaBJIMBAIOUIHX YCTAHOBOK BCEX THMOB C LIEILIO OUEHKH TEXHHUECKHX Xapak-
TEPHCTUK PabOThI 3THX YCTAHOBOK M CTENEHH OUICTKH AbIMOBLIX Ta30B OT 30-
Jb1.

Jaunas MeToauka MOXeT ObITh HCTIONL30BAHA NPI HCOLITANHAX Pa3iHuHO-
ro THNa NbAEyJOBHTENE APYIrHX BPOH3IBOACTE MPH YCJIOBHU, 4TO TEMIEPaTy-
pa, JaBnenue M KOHUEHTPAIs 3arpa3HsiouiiX KOMITOHEHTOR OUHIIAEMBIX Fa-
308 aHAJIOIHYHBI TAKOBBIM YXOAAUIHX ALIMOBBIM ra3oB KOTJIOB Wil atmocdep-
HOrO BO3/yXa.

MerToniika ApennasHadeHa ans CrneuHaii3upoOBaHHbIX OpraHu3aluii 1 noa-
pasnenesuit IJHepronpeanpHaATrii, OCYyLIECTBSIOWNX HCCNCAOBAHNA, MYCKOHa-
AagoyHbie paboThl, KOHTPOAL H IKCTUIYATALMIO 30J10- H IbIACYAaBAHBAIONLHX
NPOMBILIIEHHBIX YCTAHOBOK M paspabortaiia B3aMeH «MeToauku ucnbiTauuit
307I0YNIABNIHBAIOUIMX YCTAHOBOK TEMNOBLIX 3MEKTPOCTaHUMIT 11 KOTENbIibIX)»
P 34.27.301-91 (M.: CINO «OPTP3Cx», 1991), aeficTBie kOTOPOii € BbIXO-
OOM HacTOAWEH METOAMKH OTMEHSETCS.

3aanue oprmumansioe

Hacromnuit pykosoasmuii fokysment ne Moxer O61Th HOMOCTHIO WAH HACTHTHO BoOC-
NPON3BEACH, THPAKKPOBAN I PACHPOCTPANCH B KAUCCTRE OhunnannLiuoro wiaanus 6¢3
mesMennoro paspemenna PAQ «)C Poccuin 1 OAQ «BTIH»



I OPFAHUBALMS UCHILITAHWUH

1.1 O6nem ncenbrrannii

1.1.1 O6beM ucHBITAHHIT 30JI0YAABAHBAIOLIMX YCTAHOBOK O0YCIORNEN Hic-
o6X0/IMOCTBIO OMNPEeAennTh ClCOylouHe nokasarean padoTsi 30M0ynaRiH-
Batolleil YCTARHOBKH B LIEAOM i [IPH HEOOXOAMMOCTII OTACIBHBIX €€ CTyheHe:

CTeneHb OYHCTKH ra30B OT TBEPUBIX KOMIIOHEHTOB (3011b1);

MacCOBYI0 KOHUEHTPAUHIO TBEPABIX KOMIOHEHTOB B OYMINCHHBIX ra3ax
(0CTaTOUHYIO 3aMbIIERHOCT),

o0beMublit pacxoa 1t TeMnepaTypy OYHILEHHBIX Ta30R;

HPHCOCH! BHELLHCTO BO3/lyXa B YCTaHOBKY,

aIPOOHHAMHNECKOE CONPOTHRIICHNIC YCTAHOBKH;

PACXOJ INEKTPOIHEPriH HA PabOTY YCTAHOBKH, BKNIOMAS 3aTPaThl HA npe-
ONOJICHIE AIPOAHIAMIYCCKOFO CONPOTHBIICHIIA.

1.1.2 HenbiTasiia NPOBOAATCA NPU HOMHHANLHOIT Harpy3ke (pexime pabo-
Tbl) KOTJIA, €CJIIl APYIHE PexlIMbl HE OroBopeHst nporpamMmoii. Bo Bpemsa Bul-
NOJIHEHHS CEPIH U3MEpeHHil (ONbiTa) KOMKHBI OLIEPIKHBATHCA NOCTOSHHBIMU
Harpy3Ka KOT/ia H ra30BO3AYUINGIT pexiiM paboTht Tonki. Ha kaxnom pexuinie
IPOBVANTCS HE MEHEC TPEX OlILITOB.

130 Bpems ucnbITaHuii juis pa3paboTki pexXHUMHBIX KAapT Harpy3km Kotia
JosxHb! (110 BO3MOXHOCTH) COOTBETCTBOBATE HArpy3kam, MPUHATHIM ANA pe-
HMUMHOI KapThl KOTEJILHO YCTaIOBKH.

[.1.3 McnulTanua BKAIOUAIOT H3IMEPEHHA CEAYIOUMX MapaMeTpoB AbIMO-
BLIX [Q30B Ha BXOAC B YCTAHOBKY H Ha BBIXOAE H3 HEE:

006BCMHOTO pacxoja razos;

TeMMAepaTypsl;

CTaTHYECKOTO H MOJHOTO JaBJ/ieHHUs ra30BOro NoTOKa;

MaccoBOit KOHLUEHTpatH 3071bl;

conepxkarus RO, (CO, +50,) n O,.
[Tpit 1cnbITAHHAX MOKPBIX 30JI0yJI0BHTENEH NONOJHUTENLRO H3MEPAIOTCA:

HaBleHHe M MAacCOBHIl pacxod BOAbI HA OPOLLEHHE 30J10ysCBUTENEI H
HX OTAENbHBIX 3IEMEHTOB;

TeMIepaTypa opoluarouieil BoJbl H NyJIbb;

BNAXXHOCTb ra30B [0 W NMocie 30J10YI0BHTENEH;

npH HeoOXOOHMMOCTH — XHMIUECKHH cocTaB opoluarouiefi BOabl M

(1uIbTPaTa NMyNAbIbl (LIENONHOCTh, XECTKOCTb, COAepKaHUE CYNb(aTHLIX H

CYAB(UTHBIX HOHOB).

Fpu sanuuni B MOkpoii 3010ynaBiiBaioleil yeranoske cxemMsl loaorpesa
ropsAYiM BO3ZAYXOM ALIMOBLIX Ta308 H3MEPSIOT TEMMeparypy. CTaThueckoe I
LITHAMUYECKOe JaRJICHHE TOpAUero BO3/lyXa M ero pacxoa.

Hpi ucnwitadigx aexTpoitnbTPOB AOMOJHUTERBHO ONPEAEAIOTCA:



BOAILT-aMIIEPHBIE XAPAKTEPUCTHKI dneKk1ponosceti (noJynoncii) na sosznyxe
H HA ALIMOBLIX rasax,

HAMNPsHKCHIC 1 TOK KOPOHKI KOKUOIO WICKTPONons {(Nojynonis), 1moakiio-
HYEHHOTO K OT/EJLHOMY BLICOKOBOARTHOMY arperaTy fiirrata,

1.1.4 Pexxum paGoTsl KOTRa B HEpHOA HCMLITAHNIT KOMTPONHpYETCs N0 HiH-
TOBBIMII IKCAIyaTALHOHHBIMI Npubopanit. 3a 30 MIH Jl0 Haiana onuiTa H BO
Bpems €ro fpoBeAeHHs ¢ HHTeppaioM B 10 Mun B XypHasic ncnmitannit k-
CHPYIOTCA:

NaponpoU3BOAHTENBLHOCTL KOTNA:

MacCOBLIT pacxoJl napa HpoMneperpena;

NaBJIeHiE H Temnepatypa neperpeToro napa i napa a0 #1 nocHe HpoM-
neperpesarens,

NAaBAeHIe U TEMIIEPATYPa NUTATCALHOIT BOMKI;

MACCORbIIT PacXosl NPOayBOHOIT BOJIL;

dasienpe 1 reMiepaTypa HpoayBoHiol e,

TEMIIEPaTYPa yXOAAUNX ra30o8 H XOJ0AHOIO BO3AYXa:

HapomeTpHuecKoe AaBiEHHE B CPHOA HCMLITAHIIA.

1.1.5 Tpn neoOxoanMocT OUCHHTH KOHLIEHTPALHIO 304bl H OKCHACR CCPbi
B OMMULIAEMbIX razax 1o pacxody CXIHIaeMoro TOmIHBa B yYKazauHblii nepHoa
NPOBEACHKA OHLITA OTOUPAIOT NTPEICTABUTEINbLHbIC NPOOLI CKIIACMOTQ TOIIN-
Ba, LIaka H Jetyueil 30Jbi-yHOCa ANA NOCHEAYIOILEIo onpencienns uuseii
TEMJOTH Cropaliug, BNAXHOCTH, 30JLHOCTH 1 O6IIEro CoAepX)anis cepsbl TOI-
JIUBA H TOPIOYHX B JIeTyu4eii 30M€ H HiaKe.

[Tepeuens BENHUHH, ONpenenseMbiX 1IPH UCTLITAHHAX 30JI0YNARIHBAIOUHX
YCTaHOBOK, H IONYCTUMBIE MOI'PEUIHOCTH UX H3MEPEHNA NPHBECHB B NPINO-
HKEHHH A.

1.2 Mopsaok BuHIOAHEHHS PA0OT NPt NOATOTOBKE K HCIILITAHHAM

1.2.1 TocnenoBaTensHOCTL NpoBeAcHHs PaboT MpH NOAFOTOBKE K HCIIbITA-
HUAM 30/10YJIaBJIMBAIOLUNX YCTAHOBOK!

cocTaBiieHHe paboueit nmporpammbl, HepeuHs NOATOTOBITENbHBLIX paboT,
rpaguka npoeneHus paboT M yTBEp)KAEHHE 11X I1aBHbIM HHxenepom TIC;

BbIGOP MEpHbIX ceueHuit H MOAroTOBKA 3CKH30B ANA obopynosaHus mecT
M3MepeHHil naowanKaMu, mTyuepamil ansa npoboorbopHbix ycTpoiicTs, nosu-
BOZA JNEKTPONHUTAHHA, BaKYyMROT JIHHHH WU JIMHHU CXKaTOro BO3/lyXa;

NOATOTOBKA MEPHBIX CeYEHHil W BLINOMINEHHC APYIHX NOJUOTOBHTENILHBIX
pabor;

nposepka:

COCTOAHIS 30JI0YJIARJIMBAIOLIEIT YCTAHOBKI I €8 FOTOBHOCTH K HCIILITAaHH-
aM;

IKCNNYaTaAUHOHHBIX CTAUMOHAPHBLIX KOHTPOJIbHO-UIMEPHTENLHBIX 1pHBO-
PoB;



YCTAHOBKA H 1TPORCPKA NEPEIIOCHBIX UIMEPHTENLHBIX NPNOGOPOB M APHCIIO-
cobuennii;

obyuennc nabmoateinceii 1t MHETPYKTAXK 110 Texiike 6esonacnocTi;

NIPOBEREHHE HECKONLKHX NPOOHLIX M3MEPeHHii, B niporiecce KOTOPHIX 1po-
pepsieTes paboTa W3MepnTeAbHbIX NPHOOPOB 1t NpHcocobaenmii, BLIABRAIOTCA
ocobennocT paboThi 000PYNOBAHNA M PEIKHUMOB KOT/A H T.1I.

1.2.2 TOTOBHOCTH 3070y aBAIBAIOWEH YCTAHOBKH K HCMILITAHWSM NpoBeps-
€TCA MYTEM BHEWHEr0 W BHYTPEHHETNO OCMOTPOB BCEX 30JIOY/IABJIHBAIOIINX
annapaToB U UX OTAEAbHBIX 3JIEMEHTOB.

Bo Bpems Bieitiero ocmMoTpa NpoBepsoTCs:

Haine H paboTocnocoOHOCTb KOHTPOSILHO-H3MEPUTENLHBIX 11pHGOPOR,
NPCAYCMOTPEHHBIX TEXHUMECKOH NOKYMEHTAUHEN AN HaHHOH YCTaHOBKMH;

paboTa cHCcTeMB! IBAKYAUNH YIOBJICHHOM 30161,

HCMIPAaBHOCTH MAOILALOK 00CAYXKHBAHUS H HX OCREINCHHE;

COXPAHHOCTEL TEINION30AAIHT HAPYKHLIX NOBEpXBoCIeit annapaTos, a Tak-
C NOABOAAIWINX H OTBOJIAULNX Ta30X0/I0B;

ra3oBad nAOTHOCThL YCTaNOBKIL;

OCHOBHbIE napame1pst paboThl 30J0yjaBaiBaioulell yCTanoBKil no cTanio-
HapHLIM KOHTPOJBLHO-H3IMCPHTENBHBLIM NpHOOpanm.

Bo ppems BHYTPERHCTO 0CMOTPa MPOBEPAIOTCH:

TEXHHYECKOE COCTOANNE BHYTPCHHHX paGouux 7I5ieMEHTOB 30510YyNaBiIH-
BaIOWHX arnapaTos;

HAMIUYE 30JI0BLIX OTIOMCHHI;

HCHTPOBKA JMEKTPOAOR U PaboTa MEXanH3MoB BCTPAXHBAHWA 3NEKTPO-
OB,

KayecTBO OPOMICHHA H COCTOSHHE BIYTPCHHCH 00MILOBKH MOKPBIX 3010~
yIOBHTENREH.

Bce BoABNEHHBIE HEAOCTATKY JOSHKHBI ObITh YCTpaHeHsb! 10 Hauana npose-
JeHns uenbiTanuil 3onoynapnuBalouieii yCTaHOBKH.

1.2.3 HocnenosarenbsHOCTL BLINOAHCHHA PaboT BO BPEMs HCIILITAHRIA:

NPOBEAEHHE XHMUUCCKHX aHanNM3OB TOMIMBA, 307bl-YHOCA, 1iaKa, Opo-
watoweit Boasl U (pusbTpaTa 3050B0it NyabNbl B 00beMe, NPeAYCMOTPEHHOM
YTBEpXKIeHHOH nporpamMmoii;

06paboTka pesynsTaTos n3Mepenyil 1 cocTasnenue (npu HeobxonuMoCTH)
NPEABAPHTENLHOTO 3aKNIOYEHHA;

aHaNu3 pe3yNbTaToB M3MEPEHHH H COCTaBJIEHHE TEXHHUYECKOTO OTHETA HIIH
3aKNIOYEHHS.

1.3 B16op meprbix cevennit ans namepennii
1.3.1 Ipumepsl pacnionoxeHus MepHbix cevensii # Touck otbopa npob
ObIMOBBIX Ta30B, 30/bl, Opolaloileil BOALI, NyJbIbL H AP. PHBEACHL! HA PH-

cyukax | n2.
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[ - CTATHYCCKOC AABMICIMC A0 30MOYHOBHTERS, 2 — TCMHCPATYpa 12308 N0 30M10-
ynomirens, 3 - conepxanne RO, 1 Oy B razax 1o 30J0yN0BHTCAR, f - (PPaKUMOHBII]
COCTAR 30J1H1 AV 30JI0YJOBHTCAA. 5 — XHMHYECKHI) COCTan 304L1 10 3010y NOBHICHS,
0 — COICPRANKE FOPIOYNHNX B YHOCC A0 30J0VIOBHTCAR. 7 - KOAHUYCCTRO YHOBACHHOI
304161 B 30JI0YJHOBHTENE, 8 — TCMIICpATYPa UyNIbiLl 9 — Ppaknuonnsii cocran ynon-
aenuoit 3oant, /) — coaepxanue roplounx B yarosacnuoii sonc. /7 - crarmueckoe nan-
NeHHE 3a 30M0ynoBHTEneM, /2 — JIMIIAMAYECKOE MABACHNC 32 30JI0YNOBHTENCM,
/3 — vemncpatypa 3a 3osoynosurciem, /4 — cosepxamic RO, 1w O, » rasax 3a
30JI0YNORUTENCM, [5 ~ KONMYECTBO 3071, yXonsmci B armocdepy. 16 - pakigion-
nbtit cocran 3o0anl, yxoasnie# B armochepy, /7 — xuMnuccekuii ananus 30k, yxons-
neit B armocdepy. /8 — teMneparypa razos 3a JAniMococanmi. /9 — craviucckoe saiic-
HHUE 33 JILIMOCOCOM, 2() — pacxod BOLL! Ha 30n0ynapnuBanice, 2/ — JaRiIcHUC BOJIB HA
TpyOy Bentypu, 22 — TeMnepatypa opomialonicii BoAsl, 23 — HAMITYCCKOE ABNCHHE
JIO 30JI0YJIOBUTEIIS

Pucynox | — Ilpumepnas cxema pacnonoxcing ToMeK M3MCPCHHIT HPH HCIILITANN-
#X MOKPOFO 3010YAORHTEIS € TYPOYSCHTHBIMM koarynsTopamy Bentypu

1.3.2 M3mepuTensHoe ceueHue B razoxone BuiOHpaeTcs B COOTBETCTBHH C
tpebosannem ['OCT 17.2.4.06, TOCT 17.2.4.07, TOCT P 50820. Meptste
CEUEHHA [O/DKHbI PacHojiaratbCs Ha NPAMONHHEIHbIX, JKENaTeNbHO BEpTH-
KaJlbHbIX, Y4aCTKaxX ra30XOnoB NOCTOAHHONH KOH(Urypaluii nepen 30J10yJ10BH-
TENAMM M 1OcNEe HUX. Ha 3THX yuacTkax He HOMKHO ObITh OTJIONEHHIT 30/bl.
TIpH HCNONB30BAHUM LIS HW3MEPEHUIT NHEBMOMETPHUECKHX TPYDOK H MbLIEOT-
GOpHLIX 30HNOB HYJIEBOrO THIIA JUTHHA MPAMOJHHEITHONO YHacTKa NOCTOSHHOTO
CeueHUs NOJOKHA ObITh HE MeHee YeThIPEX THApaBAHUECKIX AMAMETPOB ra3o-
xona. U3mepeHns npoBOAATCA B CEMEHNH, AENAUIEM YIacTOK B OTHOWEHN 3:1
10 HaNpaBACHHIO MOTOKA ra3a YuacTKH KPYrioro ceueHiis npeslouTirensiee
KBAAPaTHLIX, 8 KBAAPATHHIC ~ NPIMOYIOIbHBIX.
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I — crarnucckoe rasaenne Jio MICkrpoduabTpos: 2 — KOMHUECTBO HOCTYHAONICH
307161 10 NEKTPOPUALTPOR: 3 — TCMIICPATYPA FA30B O IACKTPOPUALTPOR: 4 — Cojiep-
kauue RO; 1 Oy B ABIMOBBIX Fa3ax 0 MICKTPOPUABTPOR; I — YACALUOE ICKTPHUC-
CKOC CONPOTHBACHHA 304bl. 6 — (pakunoibIfi COCTaB 306t A0 MEKTPOPUALTPOBR:
7 — XHMHUECKHIT COCTAB 30JIbl X0 DACKTPOGHABLTPOB: 8 — COUEPKAHUC FOPIOYNX B yHO-
ce 10 XIEKTPOGUALTPOR: 9 — CTATHYCCKOE MABJICHHE 3a YekTpodunnrpamu; /1 ~ Ko-
AHYCCTRO 30bl, yXoasuei B atMocepy: // — veMneparypa yXoAsSILMX 1a30B 32 JJek-
TpounLTpamu; /2 — conepxxanne RO, n O, B ALIMOBBIX rasax 3a JACKTPOHALTPAMH,
13 - nunamuieckoe nassieHne 3a ickrpodunbrpamu; /4 — ¢pakunontoiii cocras 30-
apl 33 dnckrpodunptpamn; 15 ~ XHMuUteckii cocras 3011 3a dnexTpomnstpamu; 16
~ Qpaknnonnii cocras yioricHnoi 300u; /7 — COACPKAHUC TOPIOUMHX B YHOCC,
/8 — reMucparypa ABLIMOBBIX 12308 32 JILIMOCOCOM: /9 — CraTHueckoe JlasjicHUuC 3a
JIBIMOCOCOM: 2] ~ HanpsiKeHWE Ha KOPOHHMPYIOIMX JnekTpoaax; 2/ — cuna Toka,
22 — CKOPOCTL NBIMOBBIX 308 (Moic cxopocreit); 23 — MTUHaMHYECKOC AaBieHue R0
anekTpoynbLTPOB.

Pucytiok 2 — Tlpumepnan cxema pactioNoxeHia TOMCK W3MepCHHUil IpH netbIratn-
AX 30JI0YNABIIBAIOLICH YCTAHOBKH € 3ACKTPOGHALTPOM

I"'nnpasanueckufi ppametp D, M, onpenensercs no gopmyne

D, = fnf, (H
rae F — niowans ceueHHs razoxoia, MZ;
1 - nepuMeTp ceuelns razoxona, M.
Pacupepencuiie noToka razos 8 MEPHOM Ceuely A0DKHO BubITh paBnomep-
HbIM, YTO 1IPOBCPACTCH TYyTEM CHATHSA 110JI1 CKOPOCTEH B CEUeHHH MHEBMOMET-
PHYCCKHMHU TPYOKaAMH.
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Ecnu jiinna npaMoniHeiinoro yuactka OvaeTt mMetiee UeThipéX rinpasnirie-
CKHX NHaMETPOB a3oxona HAW HE obcciicyiiBacres PABHOMECPHOCTHL 11OTOKA
ra30B, MCPHOC ceueine ycClioBHo pa36nua1m‘ Ha HECKOJILKO DPaBilOBCIAHKHX
nnomanok. KosmiecTso Tioulanok aomxHo ObiTh He MeHee ueThipéX na
KaXAOH W3 CTOPON CeveHud, a pasMep CTOPOHB NAOLIALKH NPHHIMAETCS
ot 200 no 500 mm. HITviiepsl Ha CTEHKAX FA30X0JIOB Pa3MEIAIoTcs TakiM 06-
pazoM, 4TOOLI BXOAHOE OTBEPCTHE WIIM H3MEPHTENbHbIT 3IEMEHT yCTAHOBMEH-
HOr0 B MEPHOM CEYEeHHH 30HAA MOT ObITh ITOMEUICH B IEHTP KAX10ii nnolan-
KH.

Kpome Toro:

MEpHbIE CEUEHIA XENATeNbHO PACHONAlath Ha BePTHKATLHLIX I'a30X0aX H
10 BO3MOXNCHOCTH Oninke K 30N0yAOBITCINO, HO TaK, HTO0LI NPOBCICHIE HIMeE-
peHnit He Banano na ero pabory;

CKOpOCTh Ia30R B MCPHOM CEYEHHH He Jiubkha OLITh MeHee 5 m/c;

Usmepenia temiiepatypst B 0100p HPoO 1ason juis onpeciacius XuMic-
CKOTO COCTaBa, BADKHOCTH H APYTHX NapamMetTpoB MOTYT NPOBOAHTHCS B Mep-
1OM CEUEHNH MM B HEMOCPEACTBEHHOIT OIN30CTIT OT HETO, HO HE JLOIDKIBI OKa-
3LIBaTh B3AUMHOrO BJIHAHKA W BJIHATL Ha WIMCPCHIS IIHEBMOMETPHYCC-KIMH
30HAAMHU, NPOBOAVMbIE B MEPHOM CEUCHMII.

ITpu oTCYTCTBHM nepel 3010YMaBAHBAIONIECH YCTAHOBKO# yyacTka, ofTse-
YalOUIEro YKasaHHbIM TpeGOBaHHAM, MAccOBbI PacXon 30/bl, 06beM ALIMOBbLIX
Fa30B H COIEPXAHHE OKCHIOB CEPhl PACCUHTHIRAIOTCA O PACXOAY CKUFAEMOro
TOTUIMBA, €ro COCTABY M TEMNOTBOPHOII criocobHoCcTH (cM. 1. 4.2).

XuMnueckuil coctaB ¥ Ipyrie napaMeTpbi ALIMOBBIX Ta30B, KPOME CKOPO-
CTH M pacxoja, uenecoobpa3HO H3MEPATH B Ta30X0JaX HENOCPEeACTBEHHO 3a
AbiMococamu. Miamepenus w otbop npob razoR MOTYT MpPOBORHTHLCA B OXHO
TOYKE.

[pencraBuTenbHbie 1POOLI TOMUIMBA NPH NPSIMOM BAYBAHHUH YIOJILHOMN Hbl-
AU ciefyer oTbuparh M3 MUTaTeneit TonmMBa repen MeaLHUUAMU, [pH IPyTrrx
CXeMax MbUIENPHUI'OTOBNCHHA — Mepe nojatici NbUiH B FOPENKH.

1.4 YenoBusi paboThbl KOTEALHBIX YCTAROBOK IIPH HCABITAHNI
30/10yJ10BHTENECH

1.4.1 Mpu nposeaetnu vcobITaHKi 3000yJI0BHTENEN KOTENbLHBIE YCTAHOB-
KH, B COCTAB KOTOPBIX BXOUST HCMbITbIBAEMbIE 30JI0YJOBHTENHN, NOMKHE! pabo-
TaTb NPH HEH3IMEHHOM YCTAHOBUBLLIEMCS Fa30BO3/lyLIHOM peXHMe H NOCTOAH-
HOH Harpyske. O NOCTIXNEHHUM 3TOro pe&xxuma paboThl CYIST MO HOCTOSHCTBY
TEMTIEPATYPL! YXOALIMX Fa30B NpH 3alaHHO{l Harpy3Ke KOTja, HEH3MEHHbIX
130bITKEe BO3AYXa H CKOPOCTH Fa3oB B MEPHOM CCUEHHH TA30XOJ0B MEpPen 30-
NIOYNOBUTEAAMMN.

1.4.2 Jonyctumsic konebanis OCHOBIBLIX mapaMcTpoB paboThl KOTIa BO
BPEMA MCABITAHNHS OT HOMIHANBHKLIX 3Havennii npusenennt B Tabmine |,
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TaGgauna |l

Itpoussoautens- Jlonycrumbie koncGanis HOMHHAILHLIX 3HAUCHII, Yo
“OC"""/KOT"“- UPOHIBOJINTCIL- | WBJICHUS CRCKCIO | TCMIIEPATYPhi 11apa licpnit-
™ HOCTH napa HOT'O U TIPOMIICPCIPCRA
bonee 200 3 +6
O7 51 no 200 16 +12 2
Jlo 50 +15 +15

1.5 Cpencrra, npuMenfeMple NP POBCACHIN HCNBITARAI

1.5.1 Craupaprissiiposanubie cpeacrsa ismepennii (CH) mosmkusr Heiosns-
30BaThCA B COBOKYNNHOCTH € MCTO/UIKAMI BLIBOKICHNS W3MCPCHRIT WUt 11cT-
pykunii no sxcanyataunn. ['azoanHaniizaTopbl CTaiioOHapHBIE H MEPENOCHBIC
JIo/xHBI cooTBeTcTBOBaTH Tpehoanuam "OCT 13320 u TOCT P 50759.

CpencTsa H3MepeHus TeMAEpaTyphi # AABeHis Ia30nbUIeBbiX MOTOKOR
DOMKHbI COOTBETCTBOBATH Tpebosanmuam 1'OCT 17.2.4.06 u FOCT 17.2.4.07.

CpencrBa 1 METOALl ONPCHENICHHA BNAKHOCTH T[A30NLUIEBLIX HOTOKOB
NOJKHBE COOTBETCTBOBaTH TpeGorauuam ['OCT 17.2.4.08.

fIpu BLINOSIHEHHH H3MEPEeHUH NPUMEHSIOTCK CTALWOHAPHBIC HIH NCPCHOC-
HbIE ABTOMAaTHYECKHE WAH nonyaBToMathueckue CH yTBepXAEHHLIX THIIOB,
Buecénunble B ['ocynapcrselHslit peecTp cpeacts Himepenuit PO.

1.5.2 Tun CH suibupaercs, ucxons u3 tpebyemoil TOYHOCTH H3Mepelnii
Qu3MUECKNX BENMUUH, [IPUBEJCHHLIX B IIPHIIOXKEHHH A.

[Ipumepusiii pekomenayemslii nepeyens CH A vcnbiTanuii 3on0ynasmm-
BAIOILHX YCTAHOBOK MPUBE/ICH B NPUIQkeHnH b.

1.6 TpeGosanns Ge3onacHocT

1.6.1 Jlinua, yuacTByioluye B npoBeAeHIiH HCMbITAHUN 30/0YaBAHBAIOLHX
YCT@HOBOK, JIOJDKHBL 3HaTh U BHITIONHATL TPeOOBaHHS, U3N0XKeHHble B «I1paBu-
Nax TEXHHKM Oe3011acHOCTHM MpH 3KCIyaTaluH TelJIOMEXaHH4ecKoro obopy-
ROBaHHs DJIEKTpOCTaHUWH u TennoBbix ceteit» — M.: HIL «OHAC», 1997, n
HMETh COOTBETCTBYIOMULYIO 3aNKCh B YIOCTOBEPEHHH O [IPOBEPKE 3HAHUH.

1.6.2 Tlpy nenbiTanusx 31exTpouIsTPOB NHua, XonyckaeMble Ha npeobpa-
30BaTENbHYI0 MMOACTAHLMIO, NOJDKHBI 3HaTb it BINORHATH Tpebopauua «Mex-
OTpacieBbIX NpaBij NO OXpaHe Tpyja (npaBuna O0e30MacHOCTH) NpH 3KCIUlya-
TAUHK 3nekTpoyctanorokn, [1OT P M-016-2001. P 153-34.0-03.150-00 -
M.: HU «2HAC», 2001, n uMeTh KBUIH(WKALMOHHYIO TpYyIy MO DAEKTPO-
fezonacHocTh He Hike IH ¢ cooTBeTcTBYIOlUIEH 3aNKCHIO B YROCTOBEPEHHH O
nposepke 3Hanuil.
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1.6.3 Jleca, noamocTi 11 ipyrue npucrnoceOneniin, npiMeHseMbic Ui Bul-
NOAHEHNS M3MEPEHHs HA BBICOTE, AOMXKHBI COOTBCTCTBOBATH TPCOOBaHHAM
F'OCT 26887, 'OCT 27321 u 'OCT 24258.

1.6.4 Tlpu pabote ¢ XMMHYECKUMH BELLECTBAN I, HPIMEHAEMBIMH TIDH HC-
NBITAHUAX, HeoOXonnmo cobmosars Mepsl 6e30nacHoCTH, TPEAYCMOTPEHHbIE
B «[1paBunax TexHHkH 6€30MACHOCTIH NPH IKCILTYATatlHI TEMJIOMEXaHHIECKOro
obopyaoBanus anekTpocTanunit u Termobix cereiin (M.: HL «DHACy, 1997).

1.6.5 DnexTponpuboph # IMEKTPOYCTAHOBKY, HCIIONbL3YEeMble MPH U3Mepe-
HHAX, OOMKHBE 3Kkcnyyatuporathes B cootBetctmint ¢ FOCT 12.1.019. Tipn
H3MEPEHHAX B ra3oxXofax W 3a JMEKTPOQHALTPOM INTAHTY MbIIEOTOOPHOIO
30HJ1a, MHEBMOMETpUueckoii TPYOKH 1 MeTajuuecKiii 4eXol TEPMO3IEKTPH-
ueckoro npeobpazopatens (TepMonapbi} HEOOXOMIMO 3a3eMANTD OAS 3AULHTHI
OHEPaTopPOB OT BO3LEICTRIIA CTATHUECKOrO ANEKTPIUECTRA.

2. ONMPEAEJEHHUE IIAPAMETPOB AbIMOBLIX I'A30B

2.1 H3mepenne Temuepatypul

Cpencrea usMepeuis TemMitepaTypsl A0JBKHbI COOTBETCTBOBATH TpeGoBati-
AM, WinoxeHHsmM B 1. 1.5.1. Tpebosanna k TOUHOCTH H3IMEPEHUA TeMnepaTy-
pbi ABIMOBBIX Ta30B IIPH HCTILITAHHAX 30JI0YAABHBAIOLIUX YCTAHOBOK HpiiBe-
NeHbl B IIPHIOKEHHH A.

Pexomenayembie CH H MX XapakTepHCTHKH NPHBEACHB! B NpUoNKenui b,

B coorsercteun ¢ FOCT 17.2.4.07 Temrieparypa NbIMOBBIX Fa30B H3MEPS-
€TCH KOHTAKTHLIM METO/OM B Ofoil (KOHTPONBHOIT) TOUKE CeueHUs ra3oxo/a,
€C/li ero wMpHuHa He npepbiwaetr 6 M. [pu Gonsweli wWHpHHE TeMmepartypa
ra3oB U3MEPSETCA B IBYX TOUKAX ra3oxoja — ¢ NpaBoii 11 N1eBoii CTOpOHbI.

PexomennyeMele npeaenbl M3MepeHUs npubopos Ans onpeneicHus TeMrie-
paTyphl YXONALMX [a30B CYXHX MHEPUMOHHLIX 30JI0yNOBHTENEH H JIeKTpo-
¢QunnTpos 100-200 °C, mns Mokpeix 3o5oyaoButeseii ~ 50-200 °C.

IMpy HCNIBITAHKAX 30JI0YNIABAMBAIOLINX YCTAHOBOK JUIl WIMEPEHUS TeMre-
paTypbl ra3oB PEKOMEHIYETCH TNPHMEHATh XHAKOCTHLIE TEpMOMETPB! 110
FOCT 28498, npeobpasosatesnt TepmoaniekTpiiveckie TXK-0806 u TXA-
0806 no 'OCT P 50342 (M3K 584-2-82), TOCT P 50431 (M3K 584-1-77),
Tepmonpeobpazopateny conporusaesns TCM-0879 w TCI1-0879 mo 'OCT
6651 u TepMOpe3ucTOphI.

Jins M3MEpeHHs TepMO-3AC PEKOMEHAYETCs MPHMEHATL B KauyectBe BTO-
pHuHbIX HpUGOPOB NOTEHUHOMETP IOCTOARHOIO Toka ITI1-63 o FOCT 9245, a
AnA U3MEPEHUA COTIPOTHRACHHSA -~ MOCT NOCTOAHHOIO Toka MO-62.

Temnepatypa ra3zoB COrMacHO HM3MEPEHHOH TEPMO-HAC OMNpeeNneTca Ho
rpaayupoBodHbiM Tabnuuam F'OCT P 50431,

Temnepartypa CBOOOIHLIX KOHLIOB TEPMO3JIEKTPHYECKIX Npeobpasosarteneit
u3MepaeTca 1abopaTopHbiMiH PTYTHLIMH TEPMOMETPAMII € NIpE/icnaMH H3iMepe-



unit 0-50 °C u 0-100 °C it ueHoit nenenns 1 °C (I'OCT 28498). Ecnir cso-
GoaHble KOHUbI UMEIOT TEMNEPaTYpPy BbIllE IpajyipoBOtHOIl, TO BTOPHUHbI
3}13KT‘p0H3MCpHT&ﬂbelﬁ npnﬁop 6yIICT JaBaTth 3aHIMXXCHHBIC 1TI0Ka3aHuA, a Hil-
Xe rpafyHpoBOYHOIT — 3aBbllliiHEIe. B 3THX Cllydyanx K MOKa3saHHIO TEPMO-IAC
HeoOX0AMMO BBOAKMTD MOMNPABKY HAa W3MEHEHNE TeMnepaTypbl CBOGOAHBIX KON-
110B TCPMO3NEKTpHueckoro npeobpasopatens. [ina storo Heobxoommo K 3Ha-
YEHHIO TEpMO-31C, COOTBETCTRYIOWIEMY TeMIlepaType ra3os, no6aButh 3Have-
HME TePMO-2IC, COOTBETCTBYIOILEE TEMNEpaType Xonoaublx cnaes s nocro-
BEPHOTO OMNpeacneHHs TeMMepaTyphbl ra3oB Nepell HaYaIoOM HCNbITaHHI Heol-
XOAHMO CHATD 110JI TEMINEPATYP B CEYEHHAX YCTAHOBKH KOHTPOABHLIX TCPMO-
3NIeKTPHYECKITX Npeobpa3oBaTeneii,

B ciryyae HepaBHOMEpHOro pacmpepencHus CKOpOCTel N0 CEHEHMIO Ta3o-
Xona HeoOX04HMO OTPEelENUTb TaK Ha3bIBAEMYIO CPEAHIO TepMOAHHaMHUe~
CKYIO TEMNEpaTypy noToka no cevenuto. C 31oif LenbIO B TEX ke TOUKAX. B
KOTODBIX H3MEpseTca TeMIlepatrypa, ONHOBPEMCHHO H3MEPSIOTCS MCCTHbLIC
CKOPOCTH MOTOKA 1 N0 HHM HAXORHTCH CPElsds TEPMOAHHAMHYeckas TeMiic-
paTypa HoToKa Mo CCUEHIID

OwWy + 1wy e+ 1y,

il
thn= . (2)
Wy Ry b Uy

roe 4, f, ..., 1, —TEMNEPaTypa NOTOKA B OTAEbHLIX TOUKax cevenns. °C;
Wy, Wa, , W, —CKOPOCTH MOTOKa B TeX K€ TOYKaX, NpHBEAEHHLIE K
0 °C, m/c.

Taxum xe NyTEM HAaXORHUTCS (f, — CPenHAs TePMONUHAMHYECKAS TemIe-
paTypa Mo MOKa3aHHAM KOHTPOJbHLIX TEPMO3NEKTPUYECKHX Npeobpazosarte-
Jieit, a 3ateM k03 pHLMEHT HEPaBHOMEPHOCTH pacnpe/ieNneHHs TEMNEPATYp 1o
CeMeHIO ra3oxona

P

’C
K= 3

Icp‘n

Honycramoe 3nauenne kosdpduunenta K, 0,9-1,1. Ecin 3Hayenne kodg-
¢uLHenTa BLIXOAHT 3a 3TH Npenesibl, MEPHOE cedelle ra30Xxoa CIefyeT no
BO3MOXHOCTH AEPEHECTH B IPYroe MecTo.

Bo Bpema ucneiTanuit nonyckaercs ONpenensaTh TeMIEPaTypy AbIMOBbIX
ra3os no gopmyne

K
! r =tcp.n XK ]

Tlokasanust NOTEHIMOMETPOB ¥ TEPMOMETPOB 3aMMICHLIBAIOTCH HEPE3 Kaxk-

npie 10-15 mun B xyprane Habmonennii.

2.2 Usmepenue aasienns

Cpenctsa n3mepenns NaBfeHils HAOBKHbBI COOTBETCTBOBATH TpeboBaHilaMm,
HIIOKEHHBIM B 1. 1.5.1.
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TlonHoe naBnenue rasoporo notoxa I, onpencasercs 1o (opmyne
P=r,x P, @
rae P, — DuHaMuueckoe IaBielMe Fa3oBOYo 1OTOKA (CKOPOCTHON Hanop).
[1a; ’
P, —cTatnyeckoe napneHue (paspexeHie) ra3oBoroe noToka, Ila.

Fpy UCTbITaHHAX 30/10YNABHBAIOWNX YCTAHIOBOK IS U3MEPEHHSA CTATHUE-
ckoro (M3OBITOMHOrO) NABNEHMS W paspexeHus AbIMOBHIX TaszoB ot 300 no
6000 IMa (ot 30 5o 600 MM BOA. CT.) NpHMEHSIOTCH XHAKOCTHBIE U-06pa3iibie
MaHOBAaKYYMMETPBI 1 MHKPOMAIIOMETPbI, XapakTePHCTHKH KOTOPLIX NpHBCJie-
Hut B npunoxenny b. JlonyctiiMbie norpemuocti isMepenna aassienns (pas-
pexenns) ra3oB OpH HCOLITABHAX NPHBEACHDB B PHAOKEHAN A,

Insa 3anonnenys MaHOBaKYyMMETPOB OOBLIMHO NMCHOAB3YIOT HHCTHILIHPO-
BAHHYIO BORY, MOJKPAIIEHNYID XPOMIHKOM, & TAKXKC YTHIOBBHI CIHPT, 10/
KpaieHHblil GYKCHHOM HIIH MCTHAPOTOM.

Hamepsiemoe U-o6pazhbiM nipubopom cratuteckoc AaBleHHe HAH pa3pe-
AeHue BbIMOBBIX Ta30B I, ypapHOBeWHBacTcs CTONOOM KHAKOCTH B CTEKUIsI-
noii TpyOKe 11 BEIpaXaeTCA PABCHCTBOM

e, = 0,001 x Ahpg, )
riie Al —pasnocTb yposheil paboueil xuakocTH B CTeknsHHON TpyGKe, MM;
£ — INOTHOCTL paboueil MHUAKOCTH NPH AaHHOIT ‘remne;;aType, Kr/im’;
g —YckopeRye cBobomHoro fanenus, pasioe 9,81 m/c”.

[Moxazaune npubopa OTCYHTHIBAETCH 110 MONOKEHHIO BOFHYTO HacTH XHA-
KOCTH B 000MX KOJeHax u3MmeputenbHoil TpyOxy (Bhliue M HIKe HyNeBoH OT-
meTky mkansl). M3mepenHas BbicoTa KHMAKOCTH Al paBHa CyMMe 3THX NoKaza-
HHH

Ah=h+h,, 6)

rae hy v by — nonoxenne ypoBHs pabouel KHAKOCTH, OTCUMTAHHOE B Ipa-
BOM M JIeBOH KonleHax H3MepUTeNLHOM TpyOkn, MM.

AGconOTHas NOrpewiHocTh OTCYeTa 1o likane npubopa obbIuHO He Tipe-
BbILIAET 12 MM NpH M3MEPEHMM NMOCTOSHHOTO M +£5 MM — NyAbLCHPYIOILEro
DABNEHHA WIH paspexeHus cpelibl. BenencTBue 3T0r0 M3MEPSATh AABACHHE U
paspexxente menee 1000 IMa (100 MM Boa. cT.) U-06pa3HbiM npHOOpOM He pe-
koMeHayercsa. IIpy U3MepeHHH MyNbCHPYIOWEro JaBjieHHs HIM pa3spexeHus
uenecoobpasHo CY3UTh CeYEHHE COEMUHHTENLHOMN TPYOKH 32XMMOM WIH yCTa-
HOBMTb B Heé nemndep.

Ins Gonee TouHOrO M3MEpeHHS AaBNeHus u paspexernus 1900 INa (190 mm
BOA. CT.) TPU VCMLITAHHAX 3O0JOYJABAMBAIOLIMX YCTaHOBOK NPHUMEHSIOTCS
MHKPOMAHOMETpbI C MIEPEMEHHBIM YFIOM HAKNIOHA W3MePHTENbHOM TpyOkn
MMH-240.

Ecau npu usmepennu nnoTnocTs paGouell xHAKOCTH OTIMYaeTcs OT rpa-
AYHPOBAHHOTO 3HAUENHs, TO K HoKa3aumo npufopa BBOANTCS NONPABOUHLI
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MHOXHTEIb, PaBHbIT OTHOWENMO 3THX HNOTHOCTEl. B 00inem Bune 3naucHie
P., onpencaserca opnyioit

Pey = (i "ho)klkz%g : )

rac  hy u hp—mokasauns npubopa npu  W3MepeHHH 3 COOOUIEHWH €ro
(cocyna usmepnrensHoii TpyOku) ¢ atmocepoii, mm;
ky — xoapnument, 3aBrcammii OT yria HaKkiola H3MephTenbHoil
TpyOKH MUKPOMaHOMETPA;
k2 — nonpasounsiii ko3¢ duument npubopa no arrecrary;

P U p —NJIOTHOCTL paboueil ®UAKOCTH, COOTBETCTBEHHO, NIPH H3Me-
el 1 rpajyHposke npubopa, Kr/m'.

Flpi n3mepenun cratirieckoro nasnenus (paspexenns) ASIMOBBIX Ta3os
BaXXHO MPaBIABLHO NPOBCCTH OTOOP nasncHus (MMNYRLCa) H3IMEPSEMOii CPEab,
TaK KaK B MPOTHBHOM CAYHAC BO3MOXHBI 3HAYHTENBHBIC MOIPELUIHOCTH H3Me-
peHiis 3a cUeT BAHAHMA, OKA3LIBACMOrO JINIAMIMECKHM AaBneHiieM {CkopocT-
HBIM HAMOPOM) NOTOKA.

[IpnumMenstoTtea caenyiomue nsa cilocoba oTdéopa nNMIVILCA CIATHYECKOIO
Jasnenns:

C MIOMOMILIO HEDOJNBLILOIO OTBEPCTHA B CTCHKC Fa30X0/d;

CleUuHaNbHLIM YCTPOICTBOM B BHAE 130PHYTOH HanopHoii TpyOxu (Hamph-
mep Tpybxoii [pasatas).

Cpennee cTaTHYECKOE NABNCHHE B MEPHOM CEUEHHBM Fa30X0Ha ONpeaenieT-
ca 1o dopmyne

n

Peri
1

- i
Per = I (8)
TAE Peri— PE3YALTAT OTACAbHOIO nabmonenus, Ia;
71 —4qHCNO0 TOYEK H3MEpeHuH.

CraTuyeckoe naBaeHue (paspexeHne) MOXXHO H3IMEPUTh HOCTATOYHO TOYHO
nepsbIM cnocobOM B OZHOM TOYKE Y CTEHKH ra3oxofa Npu NpAaMonnHeHHoOCTH
TNI0TOKA, TaK KaK OHO NPAKTHYECKH Maslo MEHAETCA NO ceueHno razoxoza. ns
3TOr0 B CTEHKE ra3oxoia, mMerolleli (no BO3MOXHOCTH) MIaAKYlO BHYTPEH-
HIOIO NOBEPXHOCTb, CBEPIINTCA AEPNICHAHKYNAPHO €if OTBEpCTHE AMaMETPOM 3—
5 MM, Kpas KOTOPOFO ¢ BHyTpeliHeii CTopoHb! ciierka 3akpyrastotces. Ocofenno
raikuMH JOMKHBI ObITh Kpas OTBEPCTHS B CTEHKE NpH ABIHKEHHM ra3oB €O
ckopocTsio Gosee 8 m/c. Hannune na BHyTpeHHel KpoMke OTBepCTHA 3ayceti-
ues H nepoBHocTeil (yriybneHuil 1 BLICTYNIOB) NPHBOMUT K MECTHOMY BO3MY-
IEHHIO NMOTOKa (MCKAXEHWIO MO cKopocTell) M B pe3ynbTate K HCK&XEHHIO
nokasanuii npubopa. Han oteepcTieM k cTeHke MpHBapupaetcs TpyOka pHa-
meTpoM 610 MM i cnennanbieil wTyuep (prucyHox 3), cmyxamnii mis
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Pucynor 3 — I1Iryuep ans maMepenis crarnieckoro JIaBicin » razoxoac (cipana
TOKA3A IITYHCP /A HIMCPCHIUA ARBACHHS CHARNIO 3AIBUICHILIN HOTOKOR)

Nuurunoicnidst COSMHUTENBROM pe3rHOBOI TPYOKH, POTHROIONOXKHDLIE KOoHeL
KOTOPO#H NPHCOENNHAETCA K TATOHAMOPOMEPY MIH MHKDPOMaHOMETpY.

Toukn 0T60pa naBNEHNA WM paspeskeHus COEAUHSIOTCS C TATOHAIOpOMe-
paMH Wi MHKPOMaHOMETPaMH HMIYJIbLCHBIMM PE3HHOBLIMH TPYOKaMH BRYT-
PEHHUM JIHAMETPOM 5-6 MM.

INokasanus npuGopoB 3anucLIBAlOTCA yepes Kax/ibie 10—15 MAR B XKypHaJl
Habmonenui.

2.3. Onpenenexne NIOTHOCTH ALIMOBBLIX Ta308

I170THOCTL ALIMOBBIX ra30B pH paGouHX YCNOBHAX P, Kr/M®, onpenenserca
W3 ypastieHus

273 b-p,
- P 6.1 1 9
PP 3+, 5 ®
po=——9Y§], (10)

rae 5 - OGapomeTpuyeckoe nasnenue, Ia.;
Po — TUIOTHOCTE MPH HOPMATLIBIX YCTOBHSX' , KI/M';
I, —TeMmnepaTypa AbIMOBBLIX ra3os, °C;
Yo — YAENbHbI! BEC ABIMOBBIX Ta30B MPH HOPMANBHBIX YCIIOBHAX,
kr/m’, KOTOpbIH BbIvucaserca no Gopmye:

' 3necs n naviee noa HOpMANBHEIME veosigs niotimaercs 0 °C it 1013 xlia



Yo =(00157CO2 + 00142707 + 00125N2)( + n1,0) + 0804n 1,0, (1)

rac O, - concpxanue kicnopona, %;
CO; - conepxanue Yriekncoro rasa, %;
N, - conepxanue a3ota, %:; (N,~100 ~ O, — CO,);
N1,0 — 00hEMNAA AOAA BOAAHLIX NAPOB B raie, BhuHcnsemas no $pop-

myie
Pw
"o =—— . 12
1o = p (12)
rae p. —napunanbioe JaBAeHHe BONSUbLIX NApOB, onpeacnseTcs no Pop-
myne (14).

2.4 UaMepennc BIAXKROCTH ABIMOBLIX ra3on

OOpa3syromiecs npy COKHraH IHCPICTIHCCKOTO TOIUTHBA JILIMORKIC 1A3hl
coaepxar B cefic 1eKOTOpoe KONNMCCTBO BOMAHLIX NapoB. WX copepxaiiie
XapaxkTepiiyeTes:

KOHUEHTPaiHeli BOASHBIX IAPOB B CYNUX 1a3aX P HOPMANBLHBIX YCHOBHAX
firim

KOHleUTpauuell BOASHBLIX NApoB BO BAAXKHLIX ra3aX NpH HOpManbHLIX yc-
nosuax [, r/m’;

abCoNIOTHOH BAAXKHOCTHIO, T.e. KOHUEHTpauueil BOOSHLIX NMapoB BO Biax-
HBIX ra3ax NpH 3aAaHHbIX TEMIEPaType U Jasienun [, r/m’;

napuyaibHbLIM AaBNCHHEM BOASHbLIX 11apoB p,,, 11a;

TeMIICPaTypoii ToUKH pocht &, °C;

OTHOCHTEJILHOM BNaXXHOCTHIO, T.€. CTCHEHDBIO NPUONHMKEHNA K HAChIEHHO-
MY COCTOSIHHIO NPH AaHHbIX YCAOBUAX @, %, onpenenseMoii o gpopmysne

o= f“ - f' - Pw .
S ac [lwac Pwuac

BrnaxkHocTs mbinerasoBbiXx norokoB onpenensercs no I'OCT 17.2.4.08.
CTaHaapT yCTaHaBNHBAET ABa METOLA ONpPENENSHUs BIAXHOCTH TbIEra3oBLIX
MOTOKOB: NCUXPOMETPUYECKMI H KOHZEHCAUMOHHBLIH. JINsg ABIMOBBLIX ra3oB
3HEPreTHYECKNX TOTUINB, Y KOTOPBIX, KaK HPaByuio, TOUKa pockl BOAKHOrO fnapa
He 6onbwe 60 °C, FOCT pexoMeHAYeT NCHXPOMETPUUYECKHMH METON aHIH3a,
OCHOBaHHBIH Ha MOHIDKEHWH TEMNIEPATYPhl NMOMELIEHHOH B HCCHIELYEMbIE Fa3b)
MOPHUCTOH NOBEPXHOCTH, CMOYEHHOIT BONOH, B pe3ynbTate MoTepH TeMsa 3ToH
NOBEPXHOCTHIO NMpH Hcnaperun Boasl. OcHOBOIT MeTona ABAsETCA 3aBUCHUMOCTD
MEXAy NapuManbHbLIM RaBJE€HMEM BOASHOTO flapa M pa3HOCTHHY NOKa3aHH
TEPMOMETPOB CYXOTO f. U «MOKPOTO» I,,, NOBEPXHOCTH W3MEPHTEALHOTO Aar-
YMKa KOTOPOro CMauliBaeTcs BOAOH. DTa 3aBUCHMOCTb BbIPaXacTCs NOaYIM-
nupnyeckoii hopmynoii

(13)
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Pucynok 4 - 3anncumocts nepxpomerpiricekoro kaduimerrra o1 ckopoctH
FORBOFO 1IOTOKA

- . . ., Bip,
Pw* [P\v wac = C(te = Wb - l’m)] e (14)
b~ py
e p, - napiuanbHoe AaBhenie roNgHbLIX 1apos, rila,
Pwise — MAKCHMANBHO BO3MOXKHOE NAPUHAILIIOE [aBJEHHE BOASHOIO
niapa npu Temneparype {,,, rlla;

C - ncuxpomerpuyeckuii kosdgmunienit;
Pnc  — Da3pexenne B ncuxpomerpe, rlla,
Pr-  —paspoxensie (nasneHue) B razoxoe, rila.

Tcuxpomerpuyecknii ko3 PUUHEHT 3aBHCHT OT CKOPOCTH ABWKEHHS 13308
Y MOKpOTO TepMoMeTpa (pucyHok 4). M3 npusenensoit 3aBucuMocTH chenyer,
YTO NPH CKOPOCTH rasa Gojblie 5 M/c ncuxpoMmeTpuueckuii koaduument cra-
HOBHTCS MPAaKTHYECKH NOCTOAHHLIM U MOXET ObITh NpHHAT pasHbiM 0,00066.

Mo Berucnennomy no gopmyse (14) napuuanbHoMy HaBIEHHIO BOOAHBIX
NapoB, HCTOMAB3YA JAHHBIE NPUIOKEHHA B, MOXHO onpenenuTs aGCcomMOTHYIO
BJIZXKHOCTb Ta30B /", KOHUESHTPALHIO BOMSHBIX NAPOB NPH HOPMAITBHLIX YCIIO-
BHAX B CyXWX f W BO BIAXHBIX f 'Ta3ax, a TAKKe TOUKY POCH! BOASHLIX napaMm.
Cxema u3MepeHHs BIaXKHOCTH AbIMOBBIX ra30B NCHXPOMETPUYECKUM METOLOM
NpEeACTaBJIEHa Ha pUCYHKE 5.

["a300160pHas Tpybka | 0OHMM KOHLIOM BBOLMTCH uepe3 CaibHUK 2 B ra30-
xon. Ha onun e€ xoneu namer ¢puabtp 5 M3 dunbTpoBansHoli Tkawyn (cykuo
Ne 2 no TV 16K71-016-88) nns npenorspauielns 3arpsa3sHeHus JICHXpoMeTpa
30N10BbIMH uacTHUaMH. Jpyroii koHen WnaHroM 6 COENHMHEH CO WITYLEPOM
nozxsona rasa nchxpoMerpa / /. Coeauuntensasiii wnanr 6 nomxeH 6b1Th M-
HUManbHOH el [N MCKNIOMEHUS BO3MOXHOCTH KOHAEHCAUMH BOMAHBIX
fiapoB, CONEPMalLMXCA B HUCCIEHYEMOM rase, Ha yuyacTke OT rasooTrGopHoii
TpyOxy no IcuXpoMeTpa, BKIOUas BLICTYNAIONLIT U3 razoxona KOHel ra3oor-
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I — razoorGopuast TpyOka: 2 - casblHK. 3 — KOAblO; 4 — CTCHKA IazoXOML
5 = dunerp: 6 - wanr cocumirrennuniiz 7 - U-ofpasunii ManoMeTp ang zamepa
CTATHUCCKOI'O AABJICHIIA B 1A30X0/1c; & — BAKYYMMCED JUls 3aMeEPa paspeKening s nen-
xpomerpe; 9 — BeuTHiL peryiauposounnii; [0 — axekrop; 1/ — ncuxpomerp:
12 — TepMoOMETpPLI OCHORILIC, [3 — TCpMOMETDHLI BCHIOMoOraTenbiie; /4 — acBecTonuyii

nmyp
Pucyiiok 5 — Cxema HaMepeints BINKHOCTH JILIMOBRIX 12308

GopHoit TpyGKY, COeANAUTENbHBIH WINAHT W INTYNEp NOABOJA a3a K CHXPO-
METpPY JOJDKHBI TLIATESNLHO TEMAOM30NHPOBATLCA ACOECTOBBIM LIHYPOM.

U-06pa3Hbiii MaHOMETp 7, 3alOfHEHHBI MOAKPALIEHHOH METHUIOPaHKeM
BONOH, NMOKa3blBaET CTAaTHUECKOE paspexxeHHe (NaBACHME) rasa B rasoxole,
BaKyyMmeTp 8 — pa3pexenue B ncuxpometpe. [asbl uepes ncuxpomerp npoca-
CbIBAIOTCA € NOMOLIBIO [1aPOBOr0 2xexTopa /(.

CkopocTh 0TCOCa pPerynaupyercs BEHTHIEM 9 ¥ YCTaHaBAMBAETCA NO paspe-
WenHio B npubope. KoHcTpykuua paccyutaHa takuM oOpasoM, 4TO npH Hc-
TIONbL30BAHHH ra300TO0pHOH TPYOKH KOHCTPYKLUMH «Y panOPI'POCy, coeannu-
TEABHOTO l1aHTa AnaMeTpoM 12 MM H JutHHol He Gonee 400 MM 1 nonaepxka-
HNK paspexenus B npudope suiie 67 rila (50 Mm pT. cT.) oGecneuunsaercs
offTekaHue MCCIeRyEeMbIM Ta30M MIapHKa MOKPOTO TEPMOMETPA CO CKOPOCTLIO
Gonee 5 m/c, uem mocTuraerca TpeGyemMoe NMOCTOSHCTBO TICHXPOMETPHYECKOTO
ko3 duumenTa.

JIlns orbopa ra3os B NCHXPOMETP PEKOMEHYETCA HCMOb30BaTh CRELHANb-
uuiil npoGoorbopunxk, koucrpyximu «YpanOPIPIC», n3oGpaxkenusiii na pi-
cyuke 6.
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I — tpyOka; 2 — (pniancy; 3 - runb3a; 4 — CTCHKA ra3oX0/0; 5 — calbHuK: 6 ~ raii-
Kka; 7 — kapkac s GuasTpon
Pucyniox 6 — Tasootbopnas TpyGka kouctpyximn «YpanOPTIPIC»

ﬂocxo.nbxy B Ka4ic€CTBE CyXOI'0 ¥ MOKpPOTO TEPMOMETPOB HCNONL30BAHLI
nabopatopHble TEPMOMETPHI, K MX NOKA3aHUAM CACAYET BBOAHTE NIONPABKy Ha
TeMIepaTypy, NpH KOTOpoi OKa3biBaeTCs BHICTYRAIOWIHH M3 ICHXpoMeTpa
cTonduk pryTi. Ero Temneparypa naMepsercs BCIOMOraTeibHLIMK TEPMOMET-
pamH, pe3epByapbl KOTOPHIX RPHWKHMAlOTCH K OCHOBHBLIM B CEpEAMHE BLICTY-
natomeit yactu cronGuka. flpn 3ToM BcnomoraTenbHsie TEPMOMETPB! HODKHLI
6LITE XOPOLIO 3aKpemieHbl # H30JHPOBaHB! achecTOBLIM WHYPoM. [lonpapka
Ha BricTyRatomuii ctonbux Afe , °C, noacunteiaetcs 110 hopmysnie

Atcthp‘r(t—’nc), (‘5)

Tae h —BbICOTa BLICTYHaiollero cTonbuka, BuLIpaXKEHHasd B HeNeHHAX
LIKaJbl TEPMOMETDA;
By — KO3DGHIMENT BIJIIMOFO pacHmpenna pryTH (zym 0o6bIUHLIX
COPTOB TEpMOMETpHUeckoTo cTexna By, = 0.16x 107 rpax™);
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I} fpe — NOKA3aIHA OCHOBIIOIO H BCHOMOTATENBLHOIO TEPMOMETPOB COOT-
BeTcTBENHO, °C.

lNoacuuransas no (opmyne (15) noipaska npuGapnseTes K NoKasalisam
OCHOBHbIX TEPMOMETPOB.

YyacTok ra3zoxona, B KOTopoM OyAyT RPOBOANHTLCA HIMEPEHHS BIIAXKHOCTH,
nomkeH ObITh NPAMOJIHMHEIHBIM W HMETh TIOCTOAHHOE ceueHue. Todka usmepe-
HHUs BBIOMPAETCH Kax MOXHO ONIIKE K FeOMeTpUYecKoil 0CH razoxoaa.

[pn HcnbITAHUAX 3000yNMABIHBAIOLIMX ANNapaToB CyXOH OYMCTKH Blax-
HOCTh ALIMOBBIX TA30B MOXET H3MEPATLCA MM Ha BXOAE B YCTAHOBKY, WAH 1
Ha BbIXOAE H3 Hee, ORHAKO NPEATIOUTHTEALHEE HIMEPATD BAMKHOCTL HA BHIXO-
De 13-3a 3HAYHMTENLHO MCHbLlET] 3aLUICHHOCTY ABIMOBBLIX I'A308.

[1Tpi ncnbiTanAX 30M0yNOBHTENETT MOKPOiT OUHCTKI PEKOMCHAYETCS H3Me-
PATH BRAXKHOCTb IA30B Ha BXOAE B YCTAHOBKY, NOCKONBKY NPH HH3KNX TeMIe-
patypax H BbICOKOIi BAMKHOCTH ALMOBLIX FA30B NOCIHC MOKPOTO 30J10yJIORHTE-
N CO3AAOTCA YCHOBHA AN KOHACHCALIN BOAANDLIX NAapoB Nepei fICHXPOMET-
pom 11 ne obecnieunsaercsa neodxonnmasn (Gonee 20 °C) pasHula MexRy noxa-
3aHHAMII CYXOTO W MOKPOTO TEPMOMETPOB, HTO HPHBOIIT K HEBCPHBIM PE3YSib-
TaTaM H3MepeHnit.

}3MepeHHs BAAXHOCTY ra30B CACAYET NPOBOANTL B TAKOM NOPAAKE:

BHIOpaTH YUACTOK razoxoia ANs YCTAHOBKH razootopHoii TpyOky;

NOABECTH K MECTY H3MEpEeHUA OTCOCHYIO NMHHIO OT KEKTOpa M YCTaHo-
BHTH Ha Hell peryaupyloinit BEHTHIIb;

NPHBAPUTDL K CTEHKE Ia30X0Aa KOJbUO U YCTAHOBHTL B HETO CallbHUK C ra-
300T0OpHOM TPYOKOIl;

cobpaTe cXeMy U3MEPEHHA B COOTBETCTBHH ¢ pucyhkom 5. [lpu 3tom Bech
Y4acTOK NOABOIA fa3a K MCHXPOMETPY AOJKEH ObITb MIIOTHbIM, TLIATENLHO
TETUIOH3ONMPOBAHHBIM M KaK MOXCHO KOpoue;

BIUIIOYHTH KEKTOp B paboOTy M pPerynHpYIOILMM BEHTHJIEM YCTaHOBHTh
paspexeHiie B ncuxpomMeTpe te Meree 67 rlla (50 mm prt. c1.);

NporpeTb NCHXPOMETP NOTOKOM AbIMOBBIX Fa30B A0 CTaOBIM3ALHH MOKa-
3aHHH CYXOro ¥ MOKpOro TEPMOMETPOB;

CHSATh NOKa3aHHA TEPMOMETPOB, pe3yAbTaT 3anucath B xypHan Habnione-
HHH, perucTpauuio nokasaHuil TEpMOMETPOB IPOBOAMTL HEPE3 KaKAble
10-15 Mun Ha npoTakeHuu Bcero onbita. KoauuecTso MamepeHHil nomxHo
6biTh He Menee 10;

(Guxcnpopath ¢ BhieyKa3aHuoil NEPHOANUHOCTLIO, Kpome Toxasaniii
TEPMOMETPOB, CTaTHYECKOE AaBJicHlle I'a30B B Ta3oNOAC M paspexeHiic B
ncuxXpoMeTpe,

DO Hauana 1 B KOHLE ONbITa 3anMcarb 6apoMeTpHYECKOe apieHue.

TpH HeOOXOMIMOCTH KOHUEHTpaLUHA BOAAHLIX HapoB Ha IM® Braxioro ra-
32 NPH HOPMAILHLIX YCROBUAX ', 1/M'. Ha BXONE B 30JI0YNOBHTENL MOXET
OuiTe noncuMTana no dopmysie
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U + " (peatt’ 1y |10°B
‘ 3 l6
f Pan p“" x IOO V()’ b ( )

TAC P, - MIOTHOCTL BOASHHIX Napos, pastiasd 0,804 Kr/M't :
Pes -- TWIOTHOCTb CYXOTO BO3Atyxa, pastas 1,293 kr/m™;
o - ko3(ppUUMEeHT HIOLITKA BO3AYXA HA BXOAC B 300VJIOBHTENS;
H u W - conepxanue Bofiopona 1 snart na paGouyio Maccy Tomnnnsa, %:
V3! —Teopetiuecku Heo6xom1Mbm yacnbhplii o0beM BoO3gyxa npH
HOPMAILHLIX YCIOBMAX, M /KT
B - maccosbiii pacxon Tonnuga, xr/u;
Vo — o6bemHbIi pacXoa ALIMORLIX Fa30B Ha BXOAC B 30JI0YIOBHTENDL
1IPH HOPMANBLHBIX YCHOBHAX, MY,
A6COMOTHAA BIAXKHOCTb Ta3a f”, I7M’, NOACUMTHIBAETCA 110 QopMyne

Py 273(h 4 p, )= 1078
’ . (273 +1;)1013

. amn

rae f; - TeMmiiepatypa apMoBbix rason, °C.

Veenuuenne BaxHocTH razos Af. /M. B annapaTtax MoOkpoil 0MHCTKH
paccunThiBaeTcs no opmyne

pocr(tr —17) — GopCalln —tn)
0,001(in — cat?) ’

Af = (18)
THE po — IVIOTHOCTH ABIMOBBLIX Ta30B NPH HOPMANBILIX YCIOBHAX, KI/M';
Cr —yHhenbHas TenI0eMKOCTb ra3on, pasyas 0,001 Mx/(kr°C);
Ir U ff —TeMmepaTypa KbIMOBBIX [430B 110 W NOCHE Fa3004HCTKH, °C
Gop — IUIOTHOCTH OPOIUEHHSA NPH HOPMAALHLIX YCNOBHSAX, Kr/m’;
C, —YBReJbHad TEIUIOEMKOCTb BOABI, paBHas 4,1868x107 MII)K/(Kr°C)
[1 xxan/(xr°C));
— HavanbHas Temieparypa opowaioueii Boasl, °C;
- Temnepatypa oTpaboTasuicii Boabi (Temnepatypa nynbnu), °C;
I, —JHTANLNMA BOIAHOTO Napa MpH TeMmmepatype rasoe [, 1ocie
anmnapaToR MOKPOil OYMCTKH, pasHas 4,1868 x107 (595+0 47¢]),
MJDx/kr.

—

r
r
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T

2.5 Onpenenense TOUKH POCH! ILIMOBBLIX ra3on

an HCIIbITAHNAX 30]]0)’)10811'1‘8."61"‘! pasiiilbIX THIOB, KaK ApaBHNIO, HCT
HEe0OX0AMMOCTH HENOCPEACTBEHHO HIMEPATH TOUKY POCHhI ABIMOBLIX Ta30B.
Oua MOXET BO3HHKaTh B OTAENbLHBLIX Ciiyqasax npiu npoReacHHN CrieuHanbHbIX
HCnbITAHWA Ans NoJy4€CHHs CBEJICHHIA, HYXHbBIX I NPOEKTHPOBANINA HOBBIX
30JI0YJIaBAUBAIOMHX aliNapaTos.



Touxa pocs AxIMOBBIX ra30B, 00pa3ylOULIXCa HIPH CKHFAHUK ManocepHi-
CTBIX TONANB ( S", £0,05 %xr/M]Dx) u umeronnx nasnenne, 6anskoe k Gapo-
METPHYECKOMY, C JIOCTATOYHOII TOUHOCTHIO MOXET OblTb ONpefelieHa 1o
I-d auarpamMe, TOCTPOCHHOI Ul BRXKHOrO BO3RYXa.

[Tpy  cxuranvn TonmAMBa C  MPUBEAEHHBIM  CONEPKAHUEM  Cepbl
S‘fp >0,05 %kr/M]Dx cyuwiecTBeHHOE BNHAHHE HA TEMIEPATYpy TOYKH DOChHI
IbIMOBBIX Ia30B OKa3biBAET CEPHBLIA aHrMApMI, NPUCYTCTBYIOUWNI B ra3ax B
Hebonbiumx konitdecTBax. On o6pasyeT ¢ BOASHBIMH MapaMH ALIMOBLIX Ta30R
napbl CEPHOM KHCNOTHI, pacTBop KoTopoii KoHAeHcUupyeTcs npu Gonee BbICO-
Koii Temmepatype, Wem BoAsHbie mapbi. OTciofa BLITEKaeT HEOGXOMIMOCTD
OpraHu3auiH 3MEPEHNHA TOUKI POCHI CEPHOIT KHCNOTb! CELHANBHbIMH METO-
AaMH, TOCKOLKY NCHXPOMETPHUECKIi MCTON B BAHHOM CRyUae Henpuemscm,

Touka pocbl cepoii KHCNOTBI B ALIMOBBIX Ta3ax {,, °C, oGpasytonuixcs npuy
CKHFaHHK BLICOKOCCPHHCTLIX TOIUINB, MOXCT ObiThL ONpeneiiena pacuéTnnim
nytém no «Tennosomy pacuery kowios (IlopmariisHomy merony)», HIIO
«UKTH», CI16, 1998, no dhopmyne

200351,
'() llp
fh =040 +—3—— (9
I 25(1_\.,,/4,,,,
riac 1,%2,9( — TEMHEepaTypa KOHACHCAUMH BONAHBIX NapoB, °C;
@y, — [0S 3016l TONNIHBA B YHOCE;

Sfp — npuBEJCHHOS cCOAEpKalHE CEPhI Ha PaboMylo Maccy TOILIN-
Ba, % kr/MJIx;

A;p — NpHBEIEHHOE coepXaHHe 3016l Ha pabouylo Maccy ToIM-
Ba, % xr/MJIx.

Jnst GonbUIMACTBA BILOB Tonmma NPUBEACHHBIX B npunoxenuu JI, kpome
CI2HUEB K TOp$a, PA3HOCTH 4 —-t,m,m cocrasnser ~80-110 °C.

Crnenyer OTMETHTb, YTO B MOKPBIX 30/I0YJIOBHTENAX NPOHCXOIHT MPAKTH-
YECKH TMOJIHOE YNaBNUBAHHE CEPHOTO AHTMAPHAA. DTO NPUBOXUT K Npubivke-
HINO TOYKH POCH! NApOB CepHOi KMCNOTHL ILIMOBBIX Ta30B f, NIOCAE MOKPHIX
30JI0YJIOBHTEJIEH K TOYKE POChl BORSHBIX MapoB tKo..c,)l Iosromy ee onpenene-
HHE 3a MOKPbIMH 30JI0YJIOBHTENIMH He TpebyeTcs.

3 ONNIPEAEJIEHHE COCTABA AbIMOBBIX I'A30B

3.1 MaccoBast KOHUEHTPAILLst 30/1b] B ALIMOBLIX ra3ax

MaccoBas koHUEHTpALA 30JIK1 B ALIMOBBLIX Fa3aX, BbIOpaceiBaeMbiX B aT-
Mochepy, ABSETCA BaXKHENLINM NOKa3aTeneM, XapakTepH3yiounM SQQexTis-
HOCTb HX OYHCTKH B 30JI0YSaBNHBAIONIEH YCTAHOBKE.
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HauanbHas Maccoras KOHUEHTPAINIST 30161 B JILIMORBBIX [a3ax, IWHI Macco-
Bas KOHLIEHTPAUUs 20461 B Fa3ax NepeR 30noyianniBaiomeil ycranoskoii
3,. I/M’, NONCYNTHLIBAETCA 1O OTHOWEHHIO OGLIEI® MACCOBOTO PACXONA 30J1b,
cojiepxalueiics B OLIMOBLIX ra3axX, BLIXOMAILHX 113 KOTHA (nepejl 30A0ynaBii-
Batoleli ycraHoBKoil), Kk 06lieMy 00BEMHOMY PACXORY 3THX ra3oB, NPHBENCH-
HOMY K HOPM&JTBHBIM YCIIOBHSAM,

3, =10* 37
Vo
TAe 3, —MaccoBbiil pacxon 30/bl, NMOCTYNAIONICT ¢ ALIMOBBIMI ra3asmi B
30/10y/IaBANBAIOWLYIO YCTAHOBKY, K1/,
V¢ —obbeMHbIii pacxoi ABIMOBbIX Ia30B. NOCTYIIAIOMHX HA OUYHCTKY B
30J10yJ1aBIIBAIOUIYIO YCTAHORKY. NPHBERCHHOIH K HOPMAbHBIM
YCIIOBUAM, M /4.

MaccoBasi KOHUEHTPAIHS 30Jiki B JILIMOBLIX £a3aX, BLIOpacHIBaEMBIX B aT-
Mocdiepy mocne HX OuHCTKI B 30/0ynaBauBaiomicii ycranoBke Jyx, r/M’, noji-
CUNTBLIBACTCA MO OTHOIICHHIO MACCOROO Pacxojta 3osibl, BhIGpackiBaemoil »
atmochepy, kK 0OheMHOMY PacXoly ALIMOBHIN Fa30B HOCHE 300YNaBNIBaK-
weii YCTAaHOBKH, NPHBCACHHOMY K !IOpMEUIbHMM YCHOBHAM,

3y =10° Ju (21)

v
Vo

20y

roe 3, —MaccoBulii pacxox 30abl, yXomauieli ¢ NBIMOBBIMH TrazamMiu B
aTMoctepy, Kriu;
Vo —06beMHbIii pacxoi ALIMOBBIX ra3oB, BHIOPAchIBAEMBIX B aTMOC-
epy NPHBENCHHOH K HOPMAIbHbLIM YCIOBHAM, M /4.
OnpeneneHye MaccoBOr0 pacxofa 30Mbl, NOCTYNaoeH B 30J0ynasin-
BAIOLLYIO YCTAHOBKY, W 301, BeIOpackiBaeMoit ¢ IbIMOBLIMH ra3aMH B aTMoO-
cdepy, a Tarxke OOEMHBIX PacX0JOB ABIMOBBLIX ra30B MepeA H 3a 30J0YNaBiINH-
BaloleH yCTaHOBKOI OYeT paccMOTPEHO HiKeE.

3.2 Onpepenenne conepxauitgs RO, 1 RO,+0,

Tlpy nonHoM cropaniy TOMAWBA NPOAYKTHI TOPEHHA (ABLIMOBBIE Ta3bl) CO-
CTOAT M3 CJIEAYIOHIMX OCHOBHBIX KOMIIOHEHTOB: AHokcuaa yraepona CO,, Bo-
nsHeiX napos H,O, u3bwitounoro kucnopona O,  azota N, Ecnu B Tonnuse
€CTh COCOMHEHHUA Cepbl, NPOAYKTH ropeHHs cojepxkat okxcuapt cephl SO, i
SO;, KOTOpBIE OTHOCATCA K UHCHY BpeRHbIX npumeced. M3 oxcunos azota B
ObIMOBBIX Fa3aX MOTYT NpHCYTCTBOBaTH MoHookcna NO u anokcnn NO, a3oTa,
KOTOpble TaKKe ABAANOTCA BPEAHBIMH Ans okpyxaoweli cpempl. Cymmy
CO,+8S0, u gpyrux TPEXAaTOMHbIX ra3oB npuHATo 0603HauaTh RO,.

Bo BpeMs ucnsiTannil 30/10yNaBRHBAIOIIMX YCTAHOBOK IUIA MOACYETA KO-
s¢gdpuiLreHToB H3BLITKA BO3AYXa NepeAl 1 3a 3050yaBnNBaloLIeii YCTaHOBKOT
onpejienseTca coaepX)aniie B abIMOBLIX ra3zax RO> umi RO, +0;. M na oroll ne-
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an 06L1yHO npHMensioTes rasoananmsaropel I'X11-3M no OCT 25.1256-86
WAH aBTOMATHUYECKHE NIEPCHOCHBIE Ta30aHaNH3ATOPbI.

TouHOCTb pe3ynbTaToB FA30BOT0 @HAJIH3A BO MHOTOM 3aBHCHT OT 11PaBHIIb-
Hocti orOopa npobbi raza. E€ cnenyet otéupath no Bo3moxuocTy 8 HauGosee
y3KOM MECTE ra3oxofa, rii€ OTHOCHTENbHO BbICOKas CKOPOCTH NOTOKA CHOCO6-
CTBYET JYYlIEMY NEPEMEUIHBAHHIO NPOAYKTOB ropeHns. [azo3abopnsie Tpy0-
KH HE [I0JKHBI PacriofiaraThCs Ha MOBOPOTHBIX YYacTkax My BOMI3HM Tex MecT
ras’oxono0B, I'ie BO3MOM(Hb! IPHCOCH] BO3RYXA.

lins orbopa npob rasa npu HUCNLITAHMAX 30J0YNOBUTENEH NPHUMEHSIOTCS
cransubie TpyOkn, ot6opHoe 0TBEpCTHE KOTOPLIX pacnonaraeves BOAM3M reo-
MeTpHueckoii ocu razoxona. Ipi wmupnHe razoxonos 6 M 1 donce rasosadop-
Hbie TPYOKH ycTaHasiBaloTCA ¢ 06€HX CTOPOH ra3oxoza.

Hpinuun pedicteis annapata 'XI1-3M ochoBan na 136upaTensHOM 110-
IIOMIEHUH PEaKTHBAMH OTACTbLHLIX KOMITOHEHTOB.

3 annaparax I'XI1-3M noraotitesnsisie cocyan! 3aN0HRIOTCA PACTBOPOM
eakoro kanua juig nornoenns CO, 1 SO, v 1enounsiM pacTBopoM fMporas-
nona juis nornowenns O, Iinst npiirotossenus pacrsopa enkoro xanns 60-70 r
xumiueckn yucroro KOH pacreopsiercs 8 130-140 mMn mictisuinposanuoii
BoAbl. Ecnn HET xumitvecku yuctoro KOH, MoXHO NMosnk30BaThCs TEXHHUeE-
ckum. Tlonyualompiica npu 3TOM MYTHBIH pacTBOp OTCTanBaeTcs H (HABTPY-
erca. Pacteop KOH pekomenayercst rorosuts B haphoposoii nocyse, Tak kak
ApH PaCTBOPEHHH LIENOUYH 3HAUMTENIHHO TIOBbILIACTCA TEMAEPATYPa PacTBopa.

s nornouieHus kucnopopa Hauboliee yacToO NMPHMEHSETCA IUENOYHOI
pacTsop nuporannona. [uporannon (tpuokcubenszon CsHi(OH); ) ~ Bewect-
BO, upe3BblualiHO Jerko okucasiolleecs, 0COOCHHO B ILENOYHOM pacTBOpe.
Hlenounoit pacTBOp nUporajIoNa NEerko NPUrOTOBISETCS, HE OTPABIACTCH
IpyrumMi razamMm, KOTOpble MOTYT IIPHCYTCTBOBATh B rasoBoH cMecCH, ObiCTpo
nornouiaer kucyopoA: 1 ma pacreopa nomtoutaer 8—12 mn O,. s npurotos-
JeHns peaktusa 35 r nuporannona pacteopserca B 60 Ma AMCTWLUIHPOBaHHOM
BOAbl. DTOT pactBop cmemwuBaerca co 120 mi 50%-ro BoaHoro pactsopa
KOH. Bo usbexanne oxucieHHs NHPOTaUIONa BO BpemMs NPHIOTOBAEHUA pe-
aKTHBa pacTBOPLI CMELINBAIOTCS HEMOCPEACTBEHHO B MOTJIOTHTENBHOM COCYIE.
OTKpHITYIO TIOBEPXHOCTb PEAKTHBA B NOTJIOTUTENHHOM COCYAe CHEAYET TILUA-
TEALHO MNPENOXPaHATL OT COMPHKOCHOBEHHS C BO3LYXOM, JUIS 4ero cocys ¢
NUPOranjionoM COEAHHAETCS pe3HHOBOIl TPyOKo# ¢ FHAPO3aTBOpOM. 3anuBaTh
cB00OIHYIO MOBEPXHOCTH PacTBOpPa MAacAOM HE PEKOMEHIYeTCs, TaK Kak OHO
NPOHHKAET B COCYIl H 3arpA3HAeT PEakTiB, CHIDKAs TEM CaMbIM €0 NOrIoTH-
TeNLHYIO CIOCOOHOCTD.

Hamepenns nposopstcs uepes xaxavie 10-20 mun.

MorpemHnocTs oTcyera nokaszauuil ang razoananusaropa I'XI1-3M moxer

6LITh NpuHATa paBHOil NONOBHHE UEHHLI AENEHHs M3MEPHTENbHOH ClopeTkH,
Te. 2 0.1 cm’,
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Ins ymeupiuenns norpeinHocTi avaninsa razos annapartami |'XI1-3M ne-
0bxonumMo cobmonath cneayioue yehonis:

obbem razos B GiopeTke crefyeT OTCUNTHIBATH BCETNA B ONHMX M TEX Xe
ycnosuax. Jlns 3Toro ypoBesin 10II0THTENAHOFO PactTBoOpa CIICAYET aKKYpPaTHO
JOBOIHTH [I0 METKH Ha OTPOCTKE KpaHa. 3aillipalonias »HAKocTh A0DKHA CTe-
KaTb CO CTeHOK OiopeTku BCerga B TeueHHEe OQHOTO I TOFO Xe BpeMeHy (2
MHH). YpoBeub rjiaza Hab/OAaoLIero 10/MKEH COBNAnaaTh ¢ MNOCKOCTHIO Of-
penensemoro yposHs xuakocti. Otcuer obbema GiopeTkH, OTKIIOUEHHO) OT
rpeGeHKH, MOXET MPHBECTH K ollllKe 3a CUeT pa3sHOCTH AaBlieHHil B GlopeTke
1 rpeberike, KOTOpas MOABAACTCA NPH NEpPeBojie ra3a Hi NornoTHTENLHOIO Co-
cyna B GlopeTky;

pexomennyetrcs Opath ans ananusa ne menee 100 cM' HiccIieNyemMoro rasa
(c yyetom Bpeanoro obnema bioperii);

I"a3 B nornotTnTensHbI cocyn H 06paTHO CIIEYET NEPEROJIHTL OCTOPOXKHO,
He jonyckas NONAAARHA NOFNOTHTCHLHBIX PAcTBOPOR B Kpalibl 1 COCAHHK-
TenbHyto cicremy. Flpi nonaaaHini pacTBopa B CHCTeMY aHaiiii HAo npekpa-
THTH, 1 npubop npusectd B nopsjok. Henwss sonyckath npockoxa (“npo-
6ysihbkHBaHIS") MY3bIPLKOB AHAMHBIIPYEMOIO Fa3a yepes Horao ruTesibibii pac-
TBOP 0PH npokauuBasii HPoOL 13 Grope rki B HOMNOTHTENLHBIT coCyn;

s ycrpasenns ownbox, BO3HHKAIOWMX BCHEACTBHE (hH3INEcKoro pac-
TBOpEHMs ra3oB B NOMIOTHTENBHBIX pacTBOPaXx, AaHHLIE NIEPBOro ananu3a, Bbi-
MOJTHEHHOTO CO CBEXHMU pacTBopaMi, CHENYeT HCKIIOYHThL, a Pe3yfabTaThbl
CIEAYIOINX aHANW30B NPUHUMATL KaK NPaBUNIbHEIE,;

owHOKKM BO3HMKaOUIHE NPH YMEHbIIEHHH MOMIOTHTENbHOI cnocobHocTH
pacTBopa YCTpaHSIOTCA ero cBoeppeMenHoil samenoil. [MornoTirensuan cno-
CoOHOCTH pacTBOPOB NaJaeT ¢ yBeJHUEHHEM KOJHUECTRa NIOTJIOIIENHOTO ra3a;

npenesnom paboTOCTIOCOOHOCTH PacTBOpa CUHTAETCS TOT MOMEHT, KOrJa OH
He obecneyuBaeT MONHOTHI NOIJIOLIEHHA AAHHOIO KOMMOHEHTA W3 aHANM3H-
PYEMOH CMeCH;

BCE CTEKAHHbIE YacTy npudopa nomkHe! 6b1TL uiicTeiMu. Hanuune emasku
Ha CTEHKaX M3MepHTenbHO# OIOpeTkH NMPUBOAUT K OwHMOKaMm B pe3yabTaTax
H3Mepenns obbeMa 13-33 HEMOJIHOTO CTEeKAHUA KHUAKOCTH;

HeobX0oaMMO CnenuTh 3a FepMETHYHOCTBIO Kak camoro npubopa, Tak u ra-
3onoxsoaAweit inHuy. Ilng nposepki nIOTHOCTH Ta3onoABOASUIAN JHHNS OT-
KIHOYaETCA 3)KUMOM OKOJIO YCTAHOBJIEHHOI B ra3oxoie razootbopHoi Tpyb-
KH. [TpuBop coeauHsIOT TPEXXOMOBLIM KPaHOM C razonoasonsuieii JuHuel u
HabmonaioT 3a ypoBHeM Bob! B GiopeTtke. [Monrkenne yposHs B BiopeTke cpu-
NETeNLCTBYET O HEMUIOTHOCTH JiHHHH. B 3TOM cnyuyae MecTo noBpexueHHs
JIMHHUH ONpEAEAAETCA NPOBEPKOIi OTAENLHBIX €€ YUACTKOB;

CNERYET HMETH B BHAY, YTO NOTPELIHOCTL WIKaNbl W3IMEPHTENLHOM BiopeTky
moxeT mocthrath t(2-3) %. IMosToMy nepen HCNLITAHHAMHI HEoGXOHMO
NpOBEPHTH APABUALHOCThL FPALYNPOBKH [IKAALL.



Jins TapupoBky GIOPETKa yCTAHABAHBACTCS BEPTHKANLHO M K HIDKHeMY €&
KOHLY TonCTOCTEHHOI pe3nHoBoil TpyOkoil NpUKpennaeTcs CTexnanubii kpan
CO CHHBHBIM IUTYUCPOM. Itocae sroro GIOPCTKK 3anonnseTCa RUCTHUIIPpOBal-
Hoii BONOH, KOTOpasA 3aTEM CIMBAETCA YEPE3 KpaH OlpeACEHHBIMH NOPUHAMY
(1o 3anmaHHBiX OTMETOK WIKanbl) B crieunanbHuli cocyn. [locne Buinycka us
OropeTkH onpejieNeHHoi Nopuun Bokl HeobxoawMo nogoxaarh 1-2 mMun, B
TeueHHe KOTOPbIX BOJA CTEKAET CO CTEHOK, a 3aTeM CHOBA JOBECTH €€ YPOBEHb
o 3ananyoii oTMeTkl Wwkanst. Kakaas suinyweHnas u3 GlopeTky nopuus so-
Ab! B3BELMBAETCA € To4HOCTHIO A0 0,01 r. [lo panHBIM TapupoBkH GlopeTkn
cTpoutcs nonpasouHsili rpaduk. Ilepuoanueckit cnesyer nposepsts pabory
Fa30aHAH3aTOPa, IPOBOMA KOHTPOJIbHbIC aNanu3bl ONHOM M Toil e cMech.

JIna onpenenenns conepxkanng RO, it RO,+0; noryckaerca npHmeHeHne
APYFHX T'a30aHAIN3ATOPOB, aHANOTHUHBIX YKAa3aHHOMY TO TEXHWUECKHM Xa-
PAKTEPHCTHKAM, MMEIOIINX KAACC TOMHOCTH Hie HWXE YKa3aHHoro, BIINOUER-
HBIX B rocynapetaennntli peectp cpeucyn wimepenuii Poceniickoii denepamn
W npowenunix sxkcneptusy B HUH “Atmocdepa™. INepeuens noarotornen co-
Tpymapkamn HHH “Atmocdepa™ conmectno ¢ Jlenapramentom rocyaaper-
BEHHOTO KoHTpons MunnctepctBa npupounuix pecypcos Poccniickoii dene-
pauin u ¢ nabopartopHeii rocyaapcTBeHnsIX TANOHOB B 001acTH aHanUTHYE-
cxux mmepennit BHUWM nm. JI.U. Meuneneesa lNocctannapra Pocenn.

3.3 Onpenencune xodhdnuneHTa N136LITKa BO3AYXA

IIpH HcnbITAHKAX 30JI0YNABIMBAIONLX YCTAaHOBOK K0I(ipiunenT u3bbiTka
BO34yXa onpeaenscTcs B ra3oxonax nepei 4 3a BOJIO)U'IZBJ]WBEIIOUICﬁ ycranon-
KO#t C LenbIo BbiABNEHHA NpHcocoB. Kpome Toro, on BxoauT B (jopMysbl nepe-
cueta 06bEMOB ALIMOBBIX ra30B NEpen H 3a 3010yaaBaHBaroielt ycTaHoBKOM) H
BBIP@)KaeT OTHOLIEHME KOJMYECTBAa BO3AYyXa, (AKTHYECKH COAEPIKaILerocs B
IBIMOBBIX Ta3ax, K TEOPETHYECKH HEoOXOAuMOMY MUist TopeHus Tomnusa. s
onpeneneHys 3uaueHua koddduumenTa u3bbiTka Bo3dyXa Mepen M 3a 300~
ynasnuBaioweit yctaHoBKOH 0 1 0" MOXHO HONb30BaThCs POPMYaaMH

RO!’\;HKC
et N 22
RO} 22)
il
RO!\)(HKC
T, (23)
ROY

rne ROY™ —  mMakcHManbHO BO3MOXHOE COREPXKAHIE B CYXHX NPONYKTaX
ropenns COy+SO, npu nonuoM cropaHuu Tommisa 6e3
n36b1Tka Bo3nyxa (a = 1), %;
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RO5 1 RO} —dakriteckoe conepxanne CO,+SO,, B AbIMOBLIX Ta3ax
nepea v 3a 3010yfaBNUBalOINEH YCTaHOBKOIT COOTRETCT-
BCHHO, OMNPEACNEHO C MOMOIILBLIO IA30BOI0 anajmsa, %o.

Hns noncuera ROY™ | %, nonw3yiorcs opmynoii

RO, .
LU p——— i T ) () 24
RO% 100 -4.760; (24)

rae RO, 11 O, ~conepxkanne RO, n O, nepea 1 3a 3osoynasansaioniedi
YCTaHOBKOIA, %.
MakcumannHoe 3nauenive RO %, moxet 6uTh Takke npHEmmKENHO
onpeneneno no gopmysne

ROM%\KC = 2‘
2 1+
rjae /f —Gc3pa'n\w|mzm xapak'lcpnc'mxa TOIUHIBA, CBA3ZBIBAIOIHAA CIro Jic-
Mell’l‘llhlﬁ COCTaB € COCTAaBOM IlpOllyKTOB ropemm.
Jins TREPALIX W MAKHX TOUNHB

(25)

r ¥ r
p=23sH —0,1263 +O0AN 26)
rae H',O", N, C", ; +0 —XMEMEHTHBHT cocTap Tomnxea Ha pabouylo
Maccy, %,
Ki=C" +0,375$"; +0 — YCNIOBHOE KOMPIECTBO yriiepona B pabouem
Tonnuse, %.
C y4eTOoM MexaHHYeCKOro Heaoxora xapakrephcrika tomunnsa Ki ., %,
HMEEeT BHJ!:

K{ =C] +0,3755.,,, @7

rae C| onpenenserca no gopmyne

r
cp=cr+ 290 (28)
33,91
sneck Cj—conepxaHue yrnepona B TormiBe Ha pabouylo maccy ¢
YYETOM MEXaHHUecKoii HENOAHOTH cropanus, %o,
C’ — coaepxaHue yriepoaa B Toripe Ha pabouylio maccy, %;
gs —10TEPS TENaa OT MEXaHMUecKoii HeNoNMHOTH Cropaliis TonH-
Ba, NPUHUMAETCA NO 3KCIUIyaTALtOHHLIM JaHHLIM paboThl
KOTJIa WM pacCUMTHIBaeTCs 110 obpaTHomy banaucy, %,
Q7 —HH3Wad TenJoTa CropaHus Ans paboyuero cocToAHHA TOILIHBaA,
onpeneneHyHas Ha OCHOBAHHH aHai3a OTOMPAEMBIX BO BpEMS
ucnsiTavnii npob Tonmisa, MJLx/kr.



DneMeHTHLHT COCTaB TOIMIBA HPHHIMACTCE 1O CHPpaBouHbLIM  Ralnhim
[«TemnnoBoro pacucia korno (Hopmarusnnii merou. — C-I16: HIO LIKTH,
1998].

3uauenus ROY™S gns ocHOBHLIX BIROB TBEPAOrO TOWIMBA NPHBELCHLI B
npunoxenun I

Jna Gonee Tounoro onpeaenexns xodhduusienTa n3dbiTka BozlyXa CACAY-
€T NoNbL30BaTLCA (POpMynaMu
03 +YyRO)

T yRO,

. _ 03 +yRO3
T WwROP
rae i —koxhduunenT, nokazpiBalonulii oTiowenne ofveMa xicnopona,
H3PACXOJIOBAHHOIO KA ropeHie Toimma ¢ obpazosanuesm RO, 1
Hy0, k 06beMy RO, B NpotyKTax ropeHs.
Kosy(pduunent ¥ suiuncasior nio popmye:
RpH CxXHranuh TBepROro ToIunBa:

(29)

1866C +5,56H +0,75 -0,70 )

1
RO,

WYy = 0,01( ) (30)

1IpH COKHUraHHH ra’sooﬁpazuoro TOTUIHBaA:

(05CO +1,5H2S + 0517 + 2CHg + 35C2Hg + 5Csi 1) N

Wiaz = 001 a
RO2 a5

3n
+ (6,5C4H|0 +8CsHy2 +4CyH4 ~ 02)

(%ho,)
RO, v

rae 3}{01 n ( ;()z)m —yzenbnplii o6beM TpPEXaTOMHBIX razos, oOpazy-
IolBXCs NpH CKHIaHWH, COOTBETCTBEHHO, TBEp-
noro u rasoofpasHoro Tormnusa [cM. oOpMYITbI
(26) n (35) nanuoro marepuanaj;

Tipn cxpranimg cMCCH TREPLOTO TOIIIBA C 1a3000Pa3HbIM (KMAKHIM):

Wen =Wr +X-Yims (32)
Koadduument u3bbiTka BO3MyXa NPH OTCYTCTBHH B a3ax NPOAYKTOB XH-

MHYECKOTO HEAOXOra TaKue MOXET ObiTh olpeaenél no npubmamxénioil ku-
cnopoaHoit gopmysne
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21-Co, )

rae Co, - HIMEPCIIas KOHUCHTPAINA KICHOPOAR B ra3ax, %o.

024
td
N

Tipucocs! Ha ywacTke 3osoynaBatBalonieli YCTaHOBKH Aty ofipesensitores
o dopmyne
Aoy =T -, (34)
rae o n o' — ko3pdrunenTsl W30bITKa BOYLYXa B ra3ax, COOTBETCTBEHHO,
nocne B fiepell 30J0yNaBANBAIONIEH YCTAaNOBKOI.

4. ONPEAEJEHHUE PACXOJA JAbIMOBBLIX FA30B

4.1 Onpeaenente pacxoga AbIMOBBIX I'A30B 10 HX CKOPOCTH
B CeUCHNN IAI0X0/1A

O6bemnblii pacxost ALIMOBLIX Fa308 B palotix yCHOBHAX, NPOXOASBIHX ye-
. 3
pe3 moBoe ceucnne razoxosia Fy, M7/u, Moxer GniTh onpesesien i3 ypasnienis

¥, = 3600 -, (35)

rae W —CpemMss No CeYeHHIo ra3oxoa cKopocTh rasa, M/c;
F —nnowams nonepeuHoro CeueHis ra3oxo/a, M-
Cpennss CKOpOCTb ra3soB W, M/C, B MEPHOM CEYEHNH Ta30X0Aa Onpeses-
€TCH 110 cpe;memy mmamn‘lecxomy Hanopy B 3TOM CEUECHHH NO d)opmyne

w:wfzf—’"—. (36)
p

rae P —cpednuii JuHaMHYecKul Hanop (AMHaMUUecKoe [aBlieHHE)
NOTOKa rasos, Ila;
P — CDeRHss IIIOTHOCTh ALIMOBHIX Ta30B B palouMX YCTOBHAX, KI/M'.
Jnnamuueckuii Hanop ABIMOBHIX Ta30B B M0G0l TOUKE CeyeHlA raszoxo/a
NpY UCOBITAHUAX 3070YNABJIHBAIOIIMX YCTAHOBOK HENOCPEACTBEHHO H3IMEpS-
€Tc3 ¢ MOMOWbIO NMHeBMoOMeTpHueckoii (Hanopoii) Tpybkn. Yxazannoe nas-
JieHHe COrIacHO ypaBHeHHIO (4) sBnseTcs Roneil nOAHOFO AABACHHA ABIKY-
UIMXCA B Fa30X0A€e AbIMOBbIX [A30B. _
Cpennnii aMHaMByecknii Hanop 110TOKa Tason sz
(opmyne

) 2
A ,

Pa=| = | KiK2Kun %g . (37)

I1a, onpenenserca no



rac ppi— AnsaMnuecknii Hamop (AHHaMNYECKOC JIABACHIE) B lleHTpe
i-0it anemenrapnoil iomanky, Ha.;
K, — xodx(duuncut, 3aBucammii 0T yria HaKJIOHA IIMEPHTENLHOI
TpyGKH MHKPOMAHOMETPA;
K2~ nonpasouusiii kosdpduument wsmepenna npubopa 1o arrecra-
T,
Kyr—  kodddmunent uamepenns nueBmoMerpiueckoii Tpybxs, onpe-
IenseMbiil NpH ee METPONOTHYECKOiT aTTecTalvH;
p' M p— naoTHoCTh, paGoueil dunkocTH MpH M3MEPERHH 1 TpanyipoBke
npHOOPOB COOTBETCTBEHHO, KT/M
g — yckopeinie cRoSoanoro naacuns, paptoe 9,81 m/c’;
N — KOJNHYECTBO H3MepeHuii.

4.1.1 Onpeneienne kod(hpuumcnra HEPABHOMCPROCTN HOJIS

T'lpH HenbITanusgx 300yNABNHBAIOUNIX YCTAHOBOK JHBAMHIECKOC AaBACHIC
IMCPRAETCS B TCUCHIE BCCI'O ONbita B o108t TOUKe, p«'lCHOJlO)KCHlIOﬁ L TR38)
PCOMCTPHUECKOIT OCH 110TOKa ra3os. JTa TOUKa ABAAECTCA OAHOBPEMEHHO pabo-
ucii 1 konTposLHoii, I3 9TOM ciyuae Gopmyna (30) npnolpetaer Bua:

W= Cup‘ 21-;-1"( s (38)

TIe Dpe —CpelHec IHHaMHUECKOe HaBJEHHE B KOHTPONLHOI TouKe, [Ta;
Cip —Oe3pasmepHblii ko3 duLMEHT HEPABHOMEPHOCTH pacnpeiene-
HMS CKOpOCTeil MOTOKa ra3oB MO ceyeHuio rasoxoza (kostdu-
UHEHT HEPAaBHOMEPHOCTH NONA), B KOTOPOM NPOBOJAMTCS U3Me-
peHHe.

Ina Haxoxneuus koayuiuienta HepaBHOMEPHOCTH pacnpefefieHHs raso-
BOro NOTOKa NO CeYeHHto rasoxona BhIOpaHHOE ceueHye pa3bHraeTcs Ha pan
PaBHOBEJIMKHX 3MEMENTAPHBIX MUIOLIAJOK, B KaXIOil 113 KOTOPLIX H3MEPAETCA
IuHaMityeckoe nasneHue rasa. IIpH 3TOM NpUHHMaETCA, UTO AUHAMHUYECKOE
NaBieHHe BO BCEX TOUYKaX JMeMEHTApHOH MIOMANKH MMEET MOCTOAHHOE 3Ha-
4eHIe.

B Kkpyrabix rasonpoBomax nonepevHoe cedyeHue pa3buBaeTcs Ha pan
PaBHOBENHUKHX KOHLEHTPHUYECKUX Mutowanei, npuieM nNpy AHaAMETpe ra3onpo-
Bo/a He Dosee 1 M M3Mepewtie NPOBOANTCA NO ABYM B3aliMHO NEPHEHANKYIIP-
HbIM HAMETpaM (B ueThIpeX CPEAHHX TOUKaX KaxAoii paBHOBeAHKoi miouman-
KH), a Ipu AnameTpe cBblile | M — NO TpeM AHAMETPaM, PAcnoNOKEHHbIM
noa vriom 120° (B mectn cpeanux Touxax kaxcaoii mnoinanku). Oprentipo-
BOYIO€ KOJIMYECTBO PABHOBCANKHX MIOWANOK, Ha KOTOPOE HEOOXOAHMO pa3-
GnBaTh Kpyrnoe celtelie razoxona, npHeeacHo B Tabue 2.
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TaGunna 2

Yenosiniii (r")“'mnnnqcc. 350 4”” S00] 600 | 700 | 800 '()()() OO0 120011500
Khii) JIMAMCTP Fa30X0/1a, MM

- — . N

Konuectso paposennkux| 6 | 7 | 9 [HO-11) 12 1 14 } 15} 16 | 18 | 20
HIOHTIOK

3HaueHne paanycoB CpeaHNX OKPYKHOCTel, onpeacisnoutnx co6oii noso-
KEHHe Touek M3MEPEHHiT MITHAMIIECCKOro JaB/IEHHS B KaxJi0ii paBHOBENHKOI
TUIOLIA/Ike KpYTiaoro razoxojia r,, MM, COCTaBnger:

2N -1
m=R T (39)
rae r, - paanyc cpelHeii OKpYXHOCTH PaBHOBCIHIKOIN UIOUIANKIL CUHTas
OT HICHTPa I'a30X0/1a, MM,
R —BHYTpeHnuii palliyc 1a3oxonua, Mm;
N —riopankoBslii HOMep PaBHOBENHKON MUOUIAAKH, cunTas OT NCHTPA
ra3oxoaa;
N~ KOJIMMECTBO PABHOBCANKHX TUIOLIANOK.

CeseHlle NpAMOYrobHBIX I'A30X00B MX Pa30IBacTCs Ha psii reoMerpiric-
CKH MoA0OHBIX OCHOBHOMY CEUEHIIO PAaBHOBENHKHX ICMEHTAPIBIX TUIOWAN0K
{pucymox 7).

KonnuecTBo nnouianoxk onpeneysercs UCXOAS U3 cieylolHx coobpaxe-
HMiA: 1o mMpHHE U rAyDOiHe razoxona WX AOMKHO OBITh He MeHee 5, pasMmep
CTOPOHBI TUIOILAAKH B 3aBUCHMMOCTH OT MJIOLWIAH CEUEHHA ra30X0/1a NpHHIMa-
etca ot 200-500 mm.

Jina TapypoBKH CEYEHMA ra3oxojla no CpefHeMy AHHAMHYECKOMY Haropy u
onpenenenus KoddduuMeHTa HepaBHOMEPHOCTH pacnpenencHus CKOpocTedt
MIOTOKA 110 CEYEHHIO OIHOBPEMEHHO C H3IMEPEHHAMH AMHAMUUECKOrO AaBJIeHHA

Kontposnnas touka "‘.-_:" ~.,:.:.'. e "’A q .
. e ‘e’ \'-\‘
ey ». » vxlo ® »
\511'1 )
Y’ ? . " R [3 L3 e’ [} -
Y Y 'S . S . .

Pucynok 7 — Paj0unka ceuenms razoxofia na PABHOBCHHKHE 1'€OMETPHUCCKI
nonoGikie MIEMCHTAPHBIC TBIOHEIKIT
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B LUCHTPE KMKAOIT H3 JEMERTAPHLIX 1UI0NANIOK 3, U3MCPSETCH 3TO AaBsieHie
KOHTpoJLHOI1 (paboueit) Touxe Py, .

Koapuument nepasnomepuocti nons C,, HOACHHTLIBACTCA HO hopmyne

(40)

THC Pp — DUHAMIMECKOS HaBlicHne B uchrpe i-toil snemenrapuoil o~
wanxuy, Ma;

Py — DIHAMHUECKOE NABNEHHE B KOHTPOJLHOIT TouKe, [la;

M — KONWIECTBO H3MEPEHHIT B KOHTPOALIIOTT TOUKE,

Jlonyctimoce 3nauenine koagipriuciira C,p nomxcnio cocraniars 0,9-1.1. B
NPOTHRHOM Cilytiae HEOOXOMMMO mepeHecT! MecTo PACTOoNOXeHHS KOHTPOAb-
Hoil TOUKI B MEPHOM CEUEHBH ra30NOaA.

Pacuer cpenmeii ckopocTH ra3oB B BHIGPAHHOM CCHEHIH ra3oXo/ia BeneTCs
no dopmyne (38), obvemuniii pacxon razon - no dopmyne (35).

4.1.2 Bei6op xoHCTPYKUII NHEBMOMeTplyecKoit TpyOxn

Jns onpeneneHus NMHAMHYECKOrO RABJIEHHA MOTYT NpPHMEHSTLCH NHEB-
MOMeTputecKHe TPYOKH pasiMuHblX KOHCTpyKuwmit: [-o6pasurie ¢ nonycdepn-
YECKHM HAKOHCUYHHKOM CHCTEMBbI ﬂpaHm‘.rm, ABYXCTOPOHHHE CHCTEMbI Knese i
Tna HUHUOTI'A3, crepxuessie cucremp BTU, LUKTH u THHUBETMET. IMpn
UCHBITAHHAX 30J10YNaBINBAIOIMX YCTAHOBOK, KOrAa CKOPOCTb Ta30B B ra3oxo-
Ae He npeBblwiaeT 5-35 M/c, peKkOMEHAYeTCA A H3MEPEHHA ARHAMHYECKOro
Hanopa NpHMEHATh NHeBMOMeTpHYecKylo TpyOky Ilpanntna (pucynok 8). [ina
aToii TpyGKU B Npenenax ykasaHHbIX ckopocTeil 6e3pasmepHslit koadduument
K 1.

TMoxazanua Hanopxoit Tpy6xu Ilpanarns noyTH He 3aBHCAT OT YINa MOBO-
poTa HakoHewHHKa (X !6° OTHOCHTENbHO HANPABREHHS NMOTOKA Fa30B.

[lpu yrnax nosopora 18120° aunaMuueckoe AABJEHME CHWXKAeTcsi Ha
4-8 % no cpaBHEHHIO C AeHCTBHUTENbHLIM 3HaYEHHEM, a IIpH yrjax 25430 ° —
Ha 15-20 %.

Ina n3mMepeHns AMHAMKYecKoro AarneHus TpyOkoii [lpanarns npu menbi-
TaHUSAX 307I0YJMIABJIBAIOILNX YCTARHOBOK B KayecTBe BTOPHYHOIO npubopa cne-
nyeT NpHMEHATh MukpoManomerp MMH-240. "abapuTrblie pasmepsl Hanop-
HOM TpyOKH HOJ/IKHBI COOTBETCTBOBATL pasMepaM razoxoja, B KOTOPOM OHa
ycmuannuaaemx. HaHOprIC pr6KH LROMKHBI YCTAaHaBJIMBATLCA Ha HPAMBIX
Y4ACTKaX ra30oxo040B {pHCYHOK 9) B cooTBeTCTBHH ¢ TpeboBaHHAMN, NpHBEaEH-
neiMi B pazaene 1.3,
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I — naxoneunnk; 2 — mraura; 3, 4 — WTyneps
Pucynox 8 — [Tuesmomctprueckas TpyOka llpanrrns

Jns ycraHoBKH HanopHo# TPyGKkH B ra3oXojic B €10 CTEHKe CBEPANTCS OT-
BEPCTHE COOTBETCTBYIOIUETO AHAMETPA, Hall KOTOPLIM npusapueaerca 600bi-
ka ¢ BHyTpenHe# pesnOodi. B 600bIlIKY BBEPTHIBAETCA AepKaTenb TPYOKH C
CANLHHKOBBIM YIUIOTHEHNEM, KOTOPBIN 10JhkeH OBITH TUIOTHO NPUTHAH K TpyO-
Ke, 4ToObl ofecneduTh MpaBUALHOE ee MOJIOKEHUE H He NONYCTHTL NPOU3-
BOJTLHOTO CMEIISHHs BO BpeMst U3IMEPEHHH.

BTopuunbii W3MepHTENbHEI npubop (MHKPOMANOMETP) NPUCOEIHHAETCA
K HanopHoii TpyGke npH noMoMIM PE3HHOBLIX TPYOOK, UTHHa KOTOPAIX AOKHA
obecnieunBarth ¢BOOOAHOE NepenBHXEHHEe HanopHoi TpyOKH BAONL ee OCH Ha
BCIO TyOUHY ra3oxofa 0e3 U3MEHEeHMs MOJOXEeHHS BTOPHYHOro npubopa. s
COENMHUTENBLHBIX JIMHAH NPUMEHSIOTCS TOJICTOCTEHHbIE PE3HHOBBIE TPYOKH
BHYTPEHHHUM JHaMeTpoM 4-6 MM, KOTOpLIE MCKNIOHaloT 06pa3oBaHye pe3xux
nepervboB u cyxenuil npoxogroro cedenus Tpybok. CoennHenne Tpybox co
WTyUepaMH NOMKHO ObiTh repMETHUHBIM. B npouecce H3MEPEHHA DMHAMHYE-
CKOTO HABIIEHHA 3aMbICHHBIX Ta30B MOTYT 3a0HBATLCA UMIYJbCHBIE KaHAJbI
HanopHoii Tpybxu. B Taknx ciayuasx HeoOX0AHMO NMEPUOAMYECKH NPOIYBaTh
HanopHylo TpYOKy ¢ NOMOUIBIO PyUuHOro Hacoca (HanpuMep, BENTOCHTNIEAHOro).
Bo Bpems NpolyBKM TPEXXOAOBLIH Kpall MHKpOManomeTpa aomkeH 6bIThH co-
ob1en ¢ aTMocdepoii TOBOPOTOM €ro pytiki NPOTHB ¥acoBoit CTPENKN 10 Yno-
pa.
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1 — rpyGonposon: 2 - nauopnas TpyOka; 3 — ncpxarcin: 4 — MUKPOMAHOMET],
5 - nemndep; 6 ~ coeaunUTENbLHBIE WIAHTH

Pucynok 9 — CxeMa ycTaHOBKH RHaropnoit TpyOkH H ¢f COCAMHENHS C MBHOMCT-
pom

C uenslo YMEHbIUEHHA AONONHHTENBHBIX NOTPEIIHOCTEN MOKa3aHUH MuK-
poMmaHoMeTpa M3-3a KojiebaHnii ypoBHs paGoueil AKHMAKOCTH B H3MEPUTENHHOM
TpyOKe, BBI3BARHBIX NyJbcauueil ra3os, B MECTE COCAMHECHHS MHKPOMaHOMET-
pa ¢ HamopHo# TpYOKoii ycTaHaBNHMBAlOTCA chieuuansubie aemndeps! (No3uuus
5 Ha pucyHke 9).

4.1.3. Pacuérnpie 3aBiHCHMOCTI

Ipyu HeDBITaHMAX 3070yNOBUTENICH OOBLEMHBINI PAacXOm AbIMOBBIX Ta3oB
00BIYHO OTpENENseTca NO NAHHBIM M3MEPEHHA CKOPOCTH Ta30B B CEHEHHH ra-
30X0/1a, PAcMOJIOKEHHOrO 3a 30/I0yNaBiHBatollell ycraHoBkoi. B 3ToM cnydae
ypasHeHue (35) npuoGperaer BHA:

Vi =3600F"w", 41)

rae ¥, —oGbEMHbIN pacxon ABIMOBBIX Fa30B 32 30M0yraBHBaIOwLET YCTa-
HOBKOIT B pabounx yCNOBMAX, M/}
F" — nnouwaas ceuenns rasoxoha 3a 3010ynasnnBatoiueli ycTaHoBKofl,
B KOTOPOM 113MEPAETCA CPENHAL CKOPOCTb FA30B. M



W’ —cpeaHas CKOPOCTh Fa30B B CEUEHHH Ta30X0/a 32 30J0YIaBAMBAIO
Leit ycranosxoii, M/c.
O0beMHbIiT pacxo/l ALIMOBLIX Fa30B IEpen 30/0ynasnuBaouieii ycraHos-
koii I, M*/u, onpegensercs no popmyne

,,,(l YQRT3+ 6 Xb £ pey
(l QT3 +45)6 % pc,)

!
Vr =

(42)

rne 1,’- 4] (F — TeMInepaTypa AbIMOBLIX Fa30RB [0 H noche 30J0ynasmiBaio-

uiell ycraHoBKy coorBeTcTRENIO, °C;
Y n (V)" - obbeMbl NHIMOBLIX Fa30B 1pH Kod(iimieHTax M30bITKA
BO371yXa, COOTBETCTBEHHO, /0 H 1I0C/ic 30J0yNaBiUBalIOIE
YCTaHOBKH (NPt HOPMasbHbIX YCIOBUAX), M /KT;
—~ BGapomerpHteckoe nasnenue, la;
Per M Pey —CTaTHYECKOC JABJICHHE TA30B JIO 11 HOCHE 30J0YAaBIHRANO-

uieil YCTaHOBKH COOTRETCTREHNO, [1a.
3uauenye ., m'/xr, onpenensercs no dopmync

V= Vo, + Vo, + Vi + (= DI' (43)

rae Vy' - TeopeTuveckoe KOAHMECTBO CYXOrO BO3jyXa, HEOOXOAHMOro
N TIONHOTO cropaHua Toruea (kod¢HunenT H30bITKA
Bo3ayxa a=1);

— TeopeTHueckne 06BHEMBI NPOAYKTOB Cropanis, NOJYyYEHHbIE
NpH NONHOM CropaHui TOIUIMBA C TEOpPETHYECKH HeoOXoamn-
MBIM KOMH4ecTBOM Bo3ayxa (o=l), TpPEXaTOMHBIX Tra3os,
a30Ta 1 BOAAHBIX APOB COOTBETCTBEHHO, M /KT;

,, o —O00BbEM BOAAHbIX NAPOB NpH U3bbITKe Bo3ayXa 0>1, M >/xr.

Vll

V H
RO,

0.N;

OG6beMbI NPOAYKTOB CTOpaHUs NMpH o> paccYHTHIRAIOTCA NO CHEAYIOUINM
dopmynam
Vo' =0,0889(C" +0,3755],4) +0,265H" - 0,03330", (44)

H N'
Vo, =097 +08-, @5)
- C'+0 3753p+0
l RO, = 1’866T N (46)
Volh o = 0,1 T +0,012417 + 001611, (47)
o = Voo +0.0161(a— 1), (48)
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e conepxansue Ha paGouyio Maccy TolnuiBa, %:
C' ~ yraepona;
P * +0— CEPbI NUPHTHOI W Oprairicckoii;

~ BOLNOPONA;
O’ — KHCJIOpOZa;
N" - asora;

W/ - pnarn ofwei.

3uayenns C', Speos HY O, N, W/ onpenensiorcs Ha OCHOBAHHN aHAnW3a

otOnpaemsix BO Bpema ucnbiTannii npoG tonnusa. 3uavewns (FF)Yun(F ')
Haxonmatca no dopayne (43) npn nojcraHoske o 1 o COOTBETCTBEHIIO BMe-
CTO Q.

Vkazauus 1o HIMEPEHHUIO TeMHEpaTYpbl, CTATHYECCKOro AapBJieHHd 0 onpe-

J1(oA) (131 10) KOB(I)Q)HU.“CHTOB M30BITKa NPHUBCICHLI COOTBCTCTBCHHO B paznciax

2.1,

22u33.
Pacuetiniil o0beMiblii PACX0 ALIMORBIX FA30B HICPE/L 3050y RaBAHBAIONICH

s . 3
ycranoskoil Fy M'/u, onpenenserca ¢ yuerom o0bema BOAAUBIX HAPOB, NOs-
BUBHIIXCA B PE3VILTATC HCMAPCHHS BOALI B MOKPHIX 30JI0YOBHTCIAX:

36

1+ A
YL t 1
A 49
T A (49)
G, 17 1 +273 t.,—t,,
A= y 50
e A = o 273 in—1facs (50)
( Y 1 +273 B+ pig 1)
WY 4213 b pl
U ”» " 1]
A =c Pe I +273 ty —t's , (52)

"Pen 273 in—t5cs

roe G, —MaccoBhiii pacxol BOAbl, NOXaBaeMoll Ha OpOUIEHHE MOKpPOro
30JI0YNIOBUTENS, KI/4;
Iy Mi; —TeMneparypa ObIMOBBIX Ta30B A0 W Moclie 30J0YJaBauBatoieit
ycTranoBkH, °C;
I3 M1y —TEMIEpaTypa BOIbL, MoaasaeMol Ha opowieHHe MOKPOro 30so-
YAOBHTENSA, 1 TeMniepaTypa oTpaboTasiueii Bogs (nmynbnsi), °C;
Pan nno*moc*rb BOJAHLIX MapoB NpH HOPMalIbHbIX YCIOBUAX, paBHas
0.804 kr/m°;
iy —3uTanbLNHA BogsHOro napa, MJIbx/kr;
L,, — yIenbHas TENN0eMKOCTh Bo/bl, paBHas 4,1868- 107 MIx/(kr -°C),
—yOenbHast  TEMIOEMKOCTb JLIMOBEIX ra3os, paBHas
1,0467-107° MIIx/(kr-°C);
pr — nnomocn JbIMOBBIX Ta30B HEpell 30J10YNaBIHBAIOEIT YCTAHOB-
KOH. Kr/a’.



iy =4,1868x1073(595+ 0,471(). (53)
MaccoBblii pacxon BOJbl, HCIAPHBILETICS B MOKPOM 30JI0YNIOBIITCIIC, AG,, s
Kr/4, onpenensercs 1o hopmyne

, _ Vipier(tr —17) - Ga(ls — 1)Cs
AG, = " . (54)
In —laCs
O6bemublii pacxoll AbIMOBBIX Ta30B TiEpejt 11 3a 307I0yJ1aBANBAIOWEN yCTa-
HOBKOH MPHBOJMTCH K HOPMAJILHBIM YCJIOBHAM C NOMOIIBIO YpaBHEHNH:
oy 273(h £ péfl

. 55

"1013273 + 1)) (33
w1 273(5 % pcy)

o=y D = D) 56
= 03273 + 1) (56)

rae Vg n g —ofbeMHbIe pacXonnt JILIMOBLIX ra3oB flepesl i 3a 3onoynag-
Juipaiotueli yctanoBkoii npn HOPMANLHBIX YCIOBHAX, M .

4.2 OHPC)'ICJICI!"C 001L,eMHOI0 Pacxona aALIMOBBIX I'a308 110 KOJRUCCTBY
CKHraemoro ToinmmBa

OGbeMHbm pacxon ALIMOBBIX Fa30B liepell 30JioyaaBaHBalouleli yctanos-
koii Vg, M/u, MoxeT 6biTh onpelcnen Nno KoJHYecTBY CKHIraeMoro TOIUIHBA
no ¢popmyne

’
Vo = B(V"")’Wa 57)
273(5 + pe)
rae B— maccoBklii pacXoll TOMUTHBA Ha KOTEN B HEPHOKA HCIbITaHHH
(cm. 1. 4.2.1), xr/u;
fr — TeMInepaTypa ra3os nepej 3o/oysiasauBaioleit ycraHoskoii, °C;
Pe — CTaTHvecKoe JaBieHHe rasos nepej 30/0ynaBnyBaiolleli ycra-

HOBKOIH, rTla.

4.2.1. Onpenenenne MaccoBOro pacxoaa ToIIBA

Maccoebiif pacxon TBEpAOro Tonnuea B, Kr/4, CUraeMoro Ha KOTie BO
BpEMs OMbITa, BLIMUCHAIOT NO (opMyrie
B= Dnn(’nn - ’na)"‘ Dun(’lm - ’nrx)"‘ an(’xn - ’nn)'*‘ by [DBT"(’M'H ~ ’sm)]"' Oota
7 )i

(58)
TR Duyn» Dun — COOTBETCTBEHHO MaccoBblii pacXoi BeipaGoTaHHOrO mapa
NeperpeToro ¥ HackEHHOTo, KI/u;
Dnp —MACCOBbIi PaCXOQ BOAKI Ha Npoaysky Gapabana kotna, Ki/u;
Dy — MACCOBbIL PACXOR Napa NPoOMEKyTOHHOI0 Neperpesa, Ki/y;



fans fnnsismoixn: inn — INTAILIIHA COOTBETCTBEHHO 1IGPETPETOrO, HACKILECH-
HOTO TIapa 1 11apa HPOMEXYTOUHOIO Heperpena, KOTHAoBOI i HitTa-
TEALHOI BOALI, ONPCACNACMAs 10 JABICHIIO M TeMilepaType.
K x/Kr;
Qyn —TEIOTA BOMbI HIH BO3AYXA, MOAOIPETLIX B KOTIE, OTAaHHas Ha
CTOPOHY (HOCTOPOHHUM noTpebirrensan), kJx/y;
(Q,’ )T — HH31uas TEMOTa CropaHua TBEPAOTroO TomnBa, kJx/kr.
nép - KIJ (6pyrro) xomna, onpenensemsiii 10 obpatHomy 6Ganancy
' [OCT 108.050.132-80 mnn «Tennoroii pacuer kornos. (Hopma-
TiBHbI mMeToin) C.-116.1998].
IMpn nenosnp3oBani B 30/10yNaBAHMBAIOLUIX YCTAHOBKAX FOPSUEro Bo3iyxa
TENAOTY
O KK/, BBIMHCASIOT 1O hopMyITe

Q::(T‘;; =Vra (Crn/rn = Cxn ’\'n) . (59)

roe )7, —o0vemHslil pacxon ropsuero BO3/yXa, NOCTYAAOINErO HA HO-
orpes JIbIMOBBLIX 1'a3oB, M3/‘I:
3
Cips Cxnslens e — TCTROEMKOCTH, KIDK/(M7-°C), 1 Temneparypa, °C, coor-

BETCTBCHHO, TOPAYETO H XOJIOAHOTO BO3AYyXa.

[1p1 COBMECTHOM CXMraHWM ABYX BMIOB TOIUIMB (TBEpROTO C rasoobpas-
HBbIM HJIH XHAKHM) TENA0BOf GanaHc KOTia pacCUHTHIBAIOT METOAOM TIOCNEA0-
BaTeJILHOIO NMpUOAIKeHHs.

Tipu 3TOM ONpEAENAIOT PacnoNaraeMoe KOJHIECTBO TEMNOTHI, By AENAEMOit
COBMECTHO CXMTaeMbIMH TOTUIMBaMH, KJK/KT, N0 OPHEHTHPOBOYHO 3a/aHHO-
my KIJ1 (6pyTTo KoTna) 11233#) :

O

SBor) - e (60)

rac B —pacxon tonausa Ha KOTen, Kr/y;
(Q,-’ )c“ — ycnioBHas KH3Las TEMIOTa CropaHiis CMecH TOTUIHB, KJDK/KT.
ng, — [I0JIHOE KONHYECTBO TEMNOTHI, NMONE3HO HCNOAb30BaHHOI B KO-
TenbHoit ycTanoske, kJDx/1 [cm. uncnutens hopmynst (58)];
(nf{’ )op — opuenthpoBouno 3aganuwiii KIJ (6pyrro korna).

VCIOBHYIO HIBHIYIO TETUIOTY CTOpaHils cMecH TofumB, kJhi/kr, BelMHCASIOT
no ¢gopmyne
Y Ly Ay
(Qi)m = (Qi )m +X (Qi l (6h)
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FAE, (g_):)l — HU3LIAS TEINIOTA Cropanus, i ] bw/n’ (xJlx/xr’) razoobpasnoro
(xuaxoro) Tonamnea.

Ipy u3BCCTHBIX pacxojax 1a3000pa3Horo (KHJIKOTO) TOIWHIBA B TCINOTE
cropaHusi TBEpAOro u razoobpaznoro (KHAKOTO) TOIUHIBA MMOACHHTHIBAIOT JI0-
JUO TEIUIOTHI, BLIAJIREMOIT OT Cropanis KOKAOTO BIIA TOIUINBA:

Juls razo06pa3Horo (KHKoro)

Feas (Q.r ),

Gray = ’ (62)
"ol
INi% TBEPUOTO
Va7 ]
G, =1- BQ(Q ) (63)

. 3
e Fay - pacxom, M/1 (k1/4), razoo0pa3Hore (KIIKOro) Tommnsa,
[0 noncuHTaHHBLIM JOMAM ONPENESIAIOT KOMHUECTBO a3000pa3sHoro (Kijko-
ro) Toiunea X, npHXoasulerocs na | kr TBEpAOro TOrANBa, M /Kr (Ki/kr):

=g

‘—Wﬂ (64)
Grs - ; .

llorepu TernoTsl, % ¢ yxoasmMu razamu g3, 6e3 ydera notepb TENNOTHI
Ha [ONOTPEB ABIMOBBIX ra30B 3a M3V g3 BhiuncisioT no gopmyie

g'z - ((Sir')cu Cyxyx +0.0 lAd ClyuCalyx — 0«'( :)cu Cxn txn)(‘ 00— g,,)
(Q;)CM

rae (S',’)m — yHenbHbli 06bEM CMECH ILIMOBBIX Ta30B, M/KT, NIPH K03¢-

» (65)

¢uunente 130bITKa BO3YXa 33 BO3AYXONONOIPEBATENEM;
A'  — 3051bHOCTB TONNKMBA HA CYXYIO MACCY;

Oy — 1071 30Jibl TOTHBA B YHOCE,

8 )y — KOJIMUECTBO CYXOTO BO3[lyXa, M /Kr, TeOpeTHUecKH HeobXo-
OMMOTO AJist NOJIHOTO CTOPaHKA CMECH TOTUTHB NpH ko3ddu-
uHeHTe H3bbITKa Bo3ayxa a=1;

Cyx» Cxnstyx s Ixy — COOTBETCTBEHNO, TEMIOEMKOCTh, K}.[)K/(M3 -°C), n Temne-
patypa, °C, yXxoasiunx ra3oB H XOJOAHNOIO BO3AYXA;
¢; — TENIOEMKOCTb, 30Mbl |<,llx</(m3 °C);
o' — koddduumenT M30bITKA BO3YXa 32 BO3AYXONOAOTPEBATENEM;
g4 — CYMMapHas noTeps TerioThl 0T MEXAHHICCKOro Helokora, Yo.



VienbHblii 06beM CMECH JILIMOBBIX Fa30B, M'/kr, npu koddduitnente u3-
ObITKa BO3RAYXA 32 BO3AYXONOAOTPCBATEACM BLIMHCAMIOT 110 hopmync

(01 =000, +lop, ) +lopo) +@ =18k, (66)

3
KonuyecTso Cyxoro BO3fyXxa, M'/Kr, TCOpETHUYECKH Heobxoanmoro Juis
NOJHOIO Cropanus cMecH Tornus npn kodhguunenre uadbitka pozgyxa a=l,
BLIUHCHSIOT 110 opMynie

H — 1] 4 H

(SB):M - (SB)m +X- ( B)m's : (67)
rae (S:f)m. ( :,')m., — COOTBCTCTBEHHO, KOJIHUYECTRO CYXOr0 BO3jlyXa Teope-
THYECKH, 11€00XOAUMOI0 NS NOJHOFC  CropaHus
3 3, .3
TBEpAOro (kHAkoro), M°/kr, u rasoobpasHoro, M /M,

TomnBa npi kos(puuiente u3dbITKa Bo3Ayxa o=1;
H " n A EV TR AT T , ~ Ry
(Sli().»)m’( Nz)cm‘( ”10)(:,” — COOTBCTCTBCHIO  ycnbhblilt  o0ueM, M /kr,
TPCXATOMIIBIX 1'430B, a30Ta I BOAANLIX NApoOB,
nonyuaemslii npt o=l 1 nosHoM cropauim

CMCECiH TONNHB.
Y nenbhpiii 06bEM CMecH TPeXaTOMHBIX Fa30B BLIVUCISIOT No (popmyie

( RO; )CM =( ;01)“ + X'(S;{og )m > (68)

~ " 11 vy 4 . N
rac (SROz)m’ ( R()z)m., — COOTBETCTBEHHO YIC/bHbIT 00bEM TPEXaTOMHbIX
rasos, rosyvacmuiii npn =1 1 noauom cropa-
HHUK TBepAoro (;KMAKOTo), M*/kr, ¥ ra3oobpasHo-
ro, M/M°, TOTLNHBA.
Vaensuslit 06bem cmeceii azota (9" ) H BOAAHBIX NapoB ( 1 ) BbI-
N, cM H20 cM
yucnaoT no hopmyne, ananoruunoii (67).
TennoemkocTs, kx/(M°-°C), yXoAALHX Fa30B BLIMHCIIAIOT 1O (opMyne

o - CRO, (S%Oz)m + ey, (3*;]2)‘:“ + CHzo(S;'hO)CM + ((X’ - IXS:" )c.\a Cxa . (69)

"
FJem

3
FAE CRO, +CN, »Cl},0 — COOTBCTCTBEHHO, TENAOEMKOCTb, KJHK/(M™-°C), Tpex-
aTOMHBIX ra30B, a30Ta H BOAAHLIX [APOB MPH TeM-

neparype AbIMOBBIX ra3oB 3a BO3AYyXOHNnoporpesare-
JieMm.

- 3
Tennoemkoctb, kx/(M™-°C), XojonHOTo BO3MYXa, TPEXAaTOMHBIX ra3oB,
a30Ta M BOASHBIX NAPOB BHIMHCAMIOT 110 (hopmynam:
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Con =4,1868 (03098 + 810761y, ). (70)

cro, = 4,1868[0,4064 +2.08-10 (1, - 100)). (1)
eny = 4,1868]0,3095 +9-10°¢ 1y, ~100)), (72)
a0 = 4186803595 + 41105y ~100). (73)

[ToTepu TENNOTH C YXOAAWIMMA Ta3amh, %, H Ha NOAOTPEB ALIMOBBIX Ta308
3a MOKpbIMH 30n0ysoBHTENAMH (M3Y) BRiuncasior no opmyne

Vi (crtin = Lleeten K100 = q4)
gz = ([3Q-") . (74)
1 Jem
roe ¥ - ofbemusiit pacxon ropauero sozayxa. M/, Ha MOA0TPCB ALIMO-
BLIX IA30R;
Crp, fyn = COOTBCICTBEHHO TCILIOCMKOCTh, |<}bx</(M"'°(.‘.)$ H remuepatypa, °C,
ropstuero Bo3jyxa;
Cxn. fxn — COOTBETCTBCHHO TEHAOEMKOCTH, KIi/(M*-2C), i Temnepatypa. °C,
XOAOAHOrO BO3AYXA.
TennoeMkocTh ropayero Bo3ayxa, Klbx/(m" -°C), BIUHCHAIOT HO Qopmyiie
crp =4,1868- (0,3098+0,2619- 107315 +0,5429-1077¢2, —0,3333-10719¢3, )
CyMMapHY10 110TEPIO TEIWIOThl OT MEXaHNUECKOTO HEeloXora g4, %, BLIUKC-
n110T no dopmyse

Qs = 3278- 102 - Adq“ I npumn s np rynaytt
(Q,-r );1 100 - r'um Hhp {00 — ’wyn ’

rae Dgpnp M Ty, —cOfEpKAHNE TOPIOYHX, COOTBETCTBEHHO, B WUAKE, Npo-
BaJle M YHOCE, OMNpefenseMoe B pe3yjbTarte aHanusa
npob, oTobpaHHbIX B TEUCHHE OIlbiTa, %;
Quninps Gyn  — RONA 30561 TOTIIBA, COOTBETCTBEHHO, B LUNAKE, NPOBA-
Jie n ynoce, %.

Jlns KOTNOB MPOU3BOZUTENBHOCTBIO 236 <162 T/u nons 30.b1, YHOCHMOIH
razamu, npyHumatoT pasHo# 0,95+0,005, a nna KOTJIOB NPOK3BOANTENLHOCTBIO
2162 T/4 — no Tabanue 3. J{nd Kalucko-a4HHCKHX Yreit ay, NPHHUMAIOT 10
Tabnnue 4.

Tabawnua 3

(76)

Totnmgo OTKpBITHIE TONKH T1031yOTKpHITHIE TONUKH

A At Ay, Aa,,

AHNTPaunTOBLIA WITHIO 0,9 +0.05 0.9 +0,05
Toume yrnu 0,85 +0,005 0.85 +0,005

Kamennsie yrm 0.8 10,05 0.7-0,8 +0,05
bypeie yrin') 0.650.80 +0,005 0.65-0,70 +0,005
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TaGununa 4

304LHOCTH TOHAHBA 5 6 7 8 10
1a cyxyio macey (47). %

A 0.90 0.83 0.75 0,70 (.05
Aa,, +0.005

[locne onpenenenns Bcex noteps Tersiothl paccunthisaioT KI1) (6py1To)
xotna. Ecan nonyuennoe 3nagenne KIlJl omnnuaercs or npunsatoro Oosnbiue,
yem Ha 0,3 % (110 abconoTHOMY 3HAUEHIHI0), pacueT NOBTOPAIOT, KOPPEKTHPYS
COOTHOIIEHHS KOJINYECTBA BLIACIACHHOI TCIUIOTH raz0o0pasHM (KHAKHUM) 1
TBEPLABIM TOTUIROM.

PacueTHsiii pacxon TBeproro 1omwmsa By, kr/v, ywurbiBaouuiii MexaHirie-
CKYIO HEIIOIHOTY er'0 CropaHis, BhIMHCIIOT 110 opmyne

_pl - 94
By = B(' mo) ) 77

4.2.2 OrOop upod TONINBA I ONATOBBLIX OCTATKOR

Ipoba Toruipa nomxHa XapakTepH30BaTh CPCAIICe KaueCTBO COXKECHHOIO
TOIUTMBA B NICPHOR ITpoBe/CKHHA onbita. OHa oTOMpaeTcs Ha NPOTAKEHHH BCEIO
ONbITa Yepe3s Kaxabie 20 MUH U3 TeUeK Wiy K3 NUTarteneit Chiporo ToNMIBa NpK
NBUIEBUAHOM CHCHIanuH K H3 OYHKEPOB CLIPOTO TOIUIMBA —~ NPH CIIOCBOM.

IIpy HanHuny CHCTEMBI NBUIEHPHI'OTOBACHHA C NPOMEXYTOUHBIM OyhKe-
POM OAHOBPEMEHHO OTOMpaloTCs NpoObLI LU AN ONpeReNeHHR TErUioThl
Cropanus, BJAKHOCTH 1 30JLHOCTH TOIJIHBA Ha cyXylo Maccy. [Tpobu neobxo-
Mo oTOHpaTh B INIOTHO 3aKPLIBAEMYIO Tapy eMKocThbio 70-80 .

Ha ocyoBanuyu ananusa cpeiHe# 3a ONbLIT NpoObl ONpenensioTcs cpeiaHye
3HA4YEHHA TENNOTH! CropaHusd TommMBa g paboyero cocrosnua QF , MIDk/kr,
30asHOCTH A7, %, 1 Bi1axHoCTH W, , %.

ITpoba 1wnaka oTOHpaeTca H3 wWiakoBoro xomona 3-4 pasa 3a oubit. [Tpu
orbope TBepabiii Wnak 3anmBaeTcs Bonoii. [1pn ananuse npobut onpenensercs
conepxanue ropioyux B muake ', %.

IlpobGa ynoca orGupaerca M3 razoxona nepej 30/0yNaBiuBalolLEii ycTa-
HOBKO#i Ha NPOTAKEHUN BCEro onbita. Jing orbopa MOXXHO MCNOAL30BaATHL CTa-
LMOHapHbie Npo0oOTOOPHUKH WIH CIIEUHANbHO YCTAHOBJICHHYIO 1UT4 9TOH Lenu
neineorbopHylo Tpybky. Ilpu usmepenuy 3anbuleHHOCTH Ta3oB Mepes 30J0-
yhapauBaloueH ycraHoBkoii And aHanu3a 1efecoobpasHo MCMoab30BaTh 305y,
yaoBiiehHyo ¢unbTpom nbineoTbopHoii TpyOki. B npobe yHoca (netyueii 30-
Jibl) OnpenaenseTcs coaepxanne ropiouix B ynoce /yu, %.

Jns onpenenenus comepxaHus roprouyHx B YHOCE MOXHO HCIONB30BaTh
npoObl 307bl, YNOBACHHOH 30/0yAOBHTENEM 11 BhiOpachiBaemoii B aTMocdepy
(nocrne 3onoynosutens). B atom cnyuae conepanue ropiounx s ynoce Iy, %,
Haxoaurca no (hopmyne
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Ty TN . a8
Te 3y, H 3y, —MaCcCOBBIT PACXOM 30MLL COOTRETCTRCHNO, YJIORNICHION B
3onoyiasauBalolleii yctanoske 11 yxoasimeit B armoctepy,
Kr/w;,
Ty 18 Ty — colepxaniie TOPIOYIX B 304, YAOBAEHHOIT i yxonsiueii B
aTMocgepy, %.

4.3 Onpeaenenne cKOpocTH TA308 B OCHOBHBIX 2NCMCRTAX
IOJIO)’JIOBIITCIIETI

YcnoBuas CKOPOCTH ra308 B aKTHBHOM CCHCHUN WRCKTPOgHuIbTPa ;. M/c.
ofpesensercs no (popmysne
’
Wy =
* 36007,
2

rae F, —cymMMapias niomanh akTHBIOTO CCHCHIA ICKTPODIILTPA, M.

B Moxkpeix 3onoynosuvenax ¢ Tpybasit Beniypis mimMepaioTes ckopocTis ra-
30B w,,M/c, B ropiosiHax Tpy6 Bentypn, Bo rxosnix narpybkax ckpy6Oepos
Wen 11 YCHOBHAst CKOPOCTH B CKPYOOEpe wi yc,. Ol paccunteiaiotrcs no qop-
MyJIam:

(79)

74
Wp = ——-3600-7;,:;;- . (80)

rae Fr— nRowanh HoNepeyHOro ceuenHs ropaostiL Tpyonl Bentypn, m%:
1y — KoJHuccTBO TpYD BeHTypH;

’/"
=, @8n
3600 Fynne
rae Fyy — nNOLIAAbL NONEPEUHOTO Cedelis BXojioro narpybka katuieyno-
BuTens (ckpybbepa), Mm%
N — KONHMYECTBO KaruieyNoBUTENeH.
|14
Yeyen = 3600Fun, |
roe Fo - nuowagk NONEpeuHOro CEYEHHs KareynoBUTeN, M2
B cyxuX HHEPUHOHHBIX 30J0YNOBHTENAX PACCUHTHIBAIOT YCHOBHYIO CKO-

POCTb ra3oB Wy, M/C, B UMKIOHE WIH B YIeMciTax Oatapeinoro unkaoua, ko-
TOPYIO ONIPEAEAAIOT 10 hopmyse

Wr

(82)

r
_n__
5 -
3600md;n,
Tae dLl — OHaMETP LHKI0HA JJIM €r0 DHeMeHTa, M{

iy — KOJIHYECTBO LHKJIOHOB M €O MJIEMCHTOB.
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S OMPEAENREHHE MACCOBOI'O PACXOIA 30J1bl,
COJEPXALUENCS B AbIMOBbIX 'A3AX

5.1 OT6op npo6bi 3anbUICHIIONO ra3a

Macco! 30051, HOCTYNAOMEH € ra3oM B 30M0Y/IaBAXBAIOLLYIO YCTAHOBKY, a
TalKe coaepxaulefica B rase, BbIOpachIiBaEMOM B aTMOCHepy INocae OMHUCTKH,
MoryT ObITh OnpeleneHsl nyreM otoopa npob 3anblleHHOro rasa newieotbop-
HbIMH 30HAaMH paziiHyHbLIX THIOB COOTBETCTBEHHO O W MOChe 30J0YyJaBii-
Batollieil yCTaHOBKH.

[Ipencrasutensnan npoba 30ab1 3anbineHHoOro rasa Moxet ObiTh oTOGpana
1IPH YCIOBHH paBeHcTBa ckopocteii raza B 3abopHOM KaHane 3oHAa H B raso-
xone B Touyke otbopa npobut. ng 31oro AomkHbl ObiTh fIPaBUIILHO BLIOPaHbI
mecta otbopa npob cornacko «Mervoamke» 1 FTOCT 50820, a Taioke npasiib-
Ho opramnsosana pabota ¢ 30110M.

Ceuenne razoxona pa30HBalOT Ha paBHOBENHKHE JIEMEHTapIbIe MIOWAAKH
B COOTBETCTBHH ¢ TpeGoBannamiu pasuena 4.1.1. ITpoGui o10HpatoTcs Bo Beex
HaMCUEHHBIX TOYKAX, PACNONOKCHHBIX B HEHTpe TuX ruiomanck. Bpemsa or-
coca 1a3a 13 kaxnoil TOUKNH RoMKHO ObITH 0IHHAKOBLIM {He MeHee 0,5 Mun).

CymmapHoe BpeMs oTOopa npo0 rasa U3 BCEX HaMCUEHHbBIX TOYEK CEUCHIS
razoxofa BbIOHMPAIOT € TakiM pacueTom, 4Tobbl mMacca oTobpanHOi fibUICOT-
60ptbIM 30HAOM 307bi cocTaBnsana e MeHee 0,1 Maccsi uncroro gpuwibtpa. OT-
00p cuMTacTCs 3aKOHUEHHBIM, KOT1a NPoOHI 3anbIIEHHOrO ra3a B3AThl BO BCEX
HAMCUEHHLIX TOUKaX.

5.2. KonceTpykuns npuleovGopHOro 30HAa, H3MECPITENbHAR
annapaTypa K cxema H3mMepeHHuil.

ITp HCMBITAHWAX 30I0YNABIHBAIOUIMX YCTAHOBOK NPHMEHSIOT MblIEOT-
GopHble 30HAB HYNEBOrO THNA C BHyTperHeH dunbTpauueil rasa, npuBeacH-
Hble Ha pucynkax §0-12. Mi3secTHsl Taxke Apyrue KOHCTPYKLUHMHM Nbiieot6op-
HBIX 30HAOB HYJICBOTO THNA, OTVIMYAIOWIMXCA OT YNOMAHYTHIX, B OCHOBHOM,
dopmoii oT6opHOrO KaHana.

B nbinieoTOOpHbIX 30HAAX HYJIEBOrO THNA A COOMONSHHS TIPABUI H30KU-
HETHYECKOro pexxuMa oTbopa, pasHOCTb CTATHHECKMX JABJIEHMIT, H3MEPEHHBIX
BHYTpY oTOOpHOTO KaHana 30HAa 1 BHe ero (B razoxoae), N0JDKHa MOAAEPKH-
BaThCa paBHOH HymO. OQNHAKO RaXe PaBEHCTBO AaHHbIX CTATHYECKUX HaBlie-
Hitli He ofecneunBaeT paBeHcTsa ckopocTeli rasa B ra30XOR€ M KaHane 30H1a,
0c00eHHO MpH TIOHKEHHBIX CKOpoCTAX rasa (MeHee 6 M/c), Tak KaK adpoi-
HaMH1eCKHe CONPOTHBIIEHIIA CHaPYXM H BHYTPH OTOOPHOrO KaHala HeoaMHa-
KoBbl. B CBA3H € 3THM IbLIEOTOOPHBIIT 3014 TAPHPYIOT HA aIPOAHHAMIHECKOM

CTCHJ/IC, oNpenenasn Inia Hero Anc I!))’!{KLKHOHZUIBHHC 3aBHCHMOCTH OT CKOPOCTH
rasac
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[ - naKoneuHNK; 2 — KOPNYC 30112; 3 — IMIYIBCHBIE TPYOKH: 4 - nnrp

Pucynok 10 - MNumeorGopnas Tpy6ka nyncsoro THna ¢ BHYyTpeHueil (i panncii
KOHCTPYKIMU « IO PP3Cx»

L
T

! — pamxka: 2 — guuibtp: 3 — Meanman npononoka; 4 - aepxcarean; 5 - 3abopuni
kanai; 6 — nariuk; 7 - preynuepni 8 - upoxnaixa; 9 — craka; /1) - raiika

Pucvitoxk 11 ~ ["onoska nbeoTéopHOil TPYBK NYNCBOIO T KOHCTPYKIMH
«YpanOI'PPHIC»
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Pucynok 12 ~ uincorGopuan TpyOka nysicsoro Tuna ¢ suyrpenucii hunurpannch
koncTpykumy «¥YpanOrPPIC»

- AIPOLHHAMITICCKOTO KOIPPBHILICIT 30118 TIPY paBenCcTBE BhinicyKasan-
HBIX CTATHYECKIIX MABJIEHHMIT;

- PasHOCTH 3THX CTATHYECKHX RABJICHHIE 1PH H3OKHHETHUECKOM pextiMe
otOopa raza.

Ha pucynke 13 B kauecTse npumepa HpHBEASHLI METPOJSOIHECKHE Xapak-
TEPHCTHKH OIHOTO M3 NILINCOTOOPHBIX 3011408 KOHCTPYKiH «YpanOPTPICr.

Cxema yCTaHOBKM 1bIEOTOOPHOro 30HAA NMPH HCMBITAHHAX NPHBCACHA HA
pHcyHke 14.

Jnsa otbopa npobbl 3aNbUICHHOr0 ra3a B H3MEPUTENLHOM CEYEHHMH Ia30Xo0-
5, pasgeNeHHOM NpPEenBapUTeNbHO Ha DA YCNOBHBIX IEMEHTapHBIX UIowWa-
HOK, YCTaHaBNWBAIOT MbLICOTOOPHLI 30HA B camoit manbliell, 3apaHce Bbi-
Opanno#i Touke. 3aBopHbIH kaHan 301Ha OPHEHTUPYIOT CTPOrO HaBCTpPeUy Mo-
TOoKy ra3a. OTcocHylo TpyOKy 30HIA MOIOKIIOUAIOT K MKEKTOPY COSAMHUTEND-
HOJ1 JIMHHEH, KoTopas npeacTaBaseT coboii NPOpe3HHEHHbt MNaHT BHYTPEH-
HHM avameTpoM 15-20 MM. DxexTop fosbkeH obecneduTs 0Tcoc Mpobsl rasa ¢
oObeMHbIM pacxonom He MeHee 25 n/c npu paspexenun 100-150 rfla
(1000-~1500 kr/m?) Ha Kaxmsiit neineotbophsli 3044, MMnynbcHble TpyOKh
CTATHYECKOTO JaBNEHHUs B rasoXole 1 oTbopHOM KaHane 30HAa MOAKIOYaloTCH
K MHKpomanoMeTpy MMH, ikany koToporo ycTaHaBAWBalOT Ha OTMeTKY 0,2.
B xauecTBe MMNYnbCHBIX NPUMEHSIOT Pe3UHOBblE TPYOKHM BHYTPEHHWM AMa-
MeTpoM 46 MM.

BenTunem perynupyloT otéop rasa, nonaepiKBas nokasaHus MHKPOMaHO-
MeTpa Ha 3aflaHHOW OTMeTKe MiKaibl. [JokaszaHHe MHKpoMaHOMeTpa AOJDKHO
OuiTb paBHO 3HAuenio NoNpaBky Ap., Ha CONPOTHBiIEHHUE BX0Aa B 3aGOpHLIH
KaHaf 30HAA NAaHHOIO THMNOpa3Mepa, KOTopas ONpelesideTcs No pe3ynbTaram
MeTponoriueckoil arrectawiy 30oHza Apgy = flop) ¥ 3aBHCHT OT CkoOpOCTH
IILIMOBBIX Ta30B @y B MecTe 0TOOpa 30Jbl.

Adpoinnamudeckitil ko3({uiHenT 30442 B 3TOM Cilyyae npHHIMAIOT pae-
HBIM eHHULE.
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I — nbineorGopiias TpyOKa; 2 — uMIiynbCHaA TpyOka CTaTHUECKOTO AABICHMS B ra-
3oxose; 3 — 3aopuas cocruiuTensHas TPyOka; 4 — uMiynbchas TpyOka CTaruuccKoro
Jamncsvs B oTGopHoM kanane TpyOxn: 5 ~ Mukpomanomerp Thna MMH; 6 — perym-
POBOYNLIHA BCHTHIIL, 7 — BO3AYXOAYBKA HAH PKEKTOP

Pucynox 14 — Cxema ycranoBky NLUICOTGOPIOIO 30HAR NPH HCHBITAHMAX 30510~
YHOBUTCACH

B cootserctBun ¢ FOCT P 50820 cxopocTt otGopa npoGsl fomkha ObiTh
paBHa CKOPOCTH ra3a B ra3oxofie i npeBbillaTh ee He Gonee uem B 1,05 pasa.
JlaHHOE 3HAYEHHE ABNACTCA NPEnEAbHBLIM LS a3DONHAMHMYECKOTO Ko3(duim-
€HTa nbieoTbopHoro 30HAa. [ina Takux 30HAOB npu oTbope npodkl rasa nou-
JEPKHBAIOT MOKa3aHUsA MHKPOMAHOMETpA Ha «HYNEBOH» OTMETKE WIKAIH, a
3HaYeHHE aIPOAHHAMUYECKOrO KOI(DPHULUUEHTA YUNTHIBAIOT B HopMyne pacue-
Ta MaccOBOTO pacxoja 307b! (cM. nanee).

Ha npakTHKe 30HAb! C TaKHM NPENeSbHbIM a3POAHHAMHYECKUM KO3 HHLIH-
entoM (1,05) ucnonb3ytoresa kpaitne penko ans orbopa npob rasa, ckopocreit
KOTOpOro cocraBifeT 5-30 m/c, Mo3ITOMY M3OKHHETHUECKHMil pexuM oTOopa
3amnbUIEHHOTO ra3a npu paboTte ¢ 30HAOM KOHCTPYKLH «YpanOPI'PIC» obec-
NeYHBalOT coOMOEHHEM BhIlIEyKa3aHHbIX YCS0BHit oT6opa.

OuILTPYIOIHE IEMERTHI, 3roTaBniBaeMble 3 cykHa Ne 2 (TY 16K71-016),
6ymary, HHTPOHA, METanNoOKepaMMKi, Nepel YCTAHOBKOW B NbUIEOTGOPHEI
30HA TIPENBAPUTENLHO HYMepYIOT, BbLICYUIMBAIOT [0 TOCTOAHHOTO Beca I
B3BEWBAIOT C TOYHOCTHIO 10 0,001 1.
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Ipobbl rasza otcaceiBalOTCA BO BCEX paiee HAMEUEHHbIX T0UKaX H3MepH-
TEALHOI'Q CEYCHUA razgoxona.

IMocne oxonyawia orGopa (iutbTpylouusii MEMCHT BHHIMAIOT W3 30H1A,
BbICYUNIBAIOT Npn Temniepatype 105 °C B cymnnsHoM 1ikady B Teuenue 1 u,
3aTeM BLLAEPXKHMBAIOT B 3KCHKATOPE 110 TEX NOP, fI0Ka TeMriepatypa (GunbTpa He
MOHU3NTCA 0 TEMNEPATYPbI OKPYXAIOWIEr0 BO3AYXA H B3BELINBAIOT HA aHaH-
THYECKHX Becax € ToYHocTbio 1o 0,001 .

3Has Macchl GHALTPA AC ONBITa K MOCAE OKOHYAHUA ONbITa, ONPEACNAIOT
maccy 307bl, YNOBAEHHONH (uibTpoM B Teyelne onbitTa. Kak yka3aHo Bbline,
JOCTATOUHAR MPEJCTABHTENLHOCTL PC3YNLTATOB OfbiTa obccnienuBaeTcs npi
YCAOBHH, UTO OTHOWIEHHE MAcCCh! 30J1bl, BLLIEACHHOI 113 HPOOLI, K Macce YHC-
Toro {punbTpa cocrasnset He menee 0, 1.

[Mpy vcnbiTauKaX 300YAABAMBAOLIMX YCTAHOBOK MOVYT IPHMEHATHCS N
Apyrie nbuieoTOOpHBIC 30HABL, NPOHICAINNE METPOROIIMCCKYIO aTTCCTaiHI0
HCHIOJNIL30BAHIC KOTOPBIX NC NPCBLIMIACT HONYCTHMOIO 3HaUCHNa 10FPeHIio-
CTU I3IMEPEHHSA.

5.3 Onpenaciienne MaccoBOro pacxoaa 30J1bl

Maccosniii pacxon 3051 M,, kr/t, coaepxkameiics B AbIMOBOM rase fiepes
WY 3a 30J10y1aBANBaOMIel YCTAaHOBKO{1, onpeneneHsmlii ¢ NoMonbIo MbLIEoT-
6opHOro 30112 BLIYUCAKIOT MO (popmyne

4-60-g5-F;
° ’
1000-7-d¥y-n-1-Kp

Ms =Ky (84)
rne K, —adponuHamideckuii koddpduunent neiicorboproro 3oHna;
g, —Macca 305, oTaelieHHol QunbTpoM nbUICOTOOPHOrO 30HAA 13
otcachkiBaemoii npo6bl raza nepen Uitk 3a yCTaHOBKO#H, I';
F, —nnowans nonepevyHoro cedeHus razoxona B Mecre otopa npo-
Obl rasa nepes WM, COOTBETCTBEHHO, 3a 30JioyJjlaBAKBalOWCH
YCTaHOBKOI, M’;
drp — nMaMeTp 3a00pHOro KaHana nuIeoTOOPHOTO 30HA3, M,
n  — KOAMYECTBO TOUEK OTOOpa npad 3anbINEHHOTO ra3a nepef wiM 3a
30JI0yAaBJIHBaloOEH YCTaHOBKOI;
T —BpeM# OTCOCa ra3a B Ka)XJOH TOUKE nepei Wiu 3a 30J0yaaBiu-
Balollel ycTaHOBKOIA, MUH;
Ky — ko3puument duurstpaunu marepuana ¢punstpa. ina cykna Ne 2
(B — cykno) on paset 0,99510,0005.
YucnoBoe 3HaueHNe adpoprHamMuieckoro kodduumenTa 30HAa NPHUHIMA-
I0T MO AAHHBIM €r0 METPOJIOTHYECKOH aTTecTaunm.
Ins obecneyeHus M30KHHETHYECKOTO pexkMa oTOopa rasa BO BpeMs H3-
MEpEeHHA PEKOMEHYeTC NOMNESPKUBATL [0 BIKAIE MHKPOMAHOMETpa pa3-
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HOCTb CTaTHuecknx naenenuii Ap., (cn. picynok 13), onpenensemyto no cpen-
HEil CKOPOCTH rasa B U3MEPHTENBHOM CCHENHIL.

Gonee TOuHbIE pe3ynbTaThl NPt HEOOXOMHMMOCTH MOTYT OBITH MORyueHbE
NpEeABapHTENBLIBLIM HI3MEPEHHEM CKOPOCTH B LEHTPAX 3JEMEHTApHLIX njiolla-
nok. ITo naligeHHoi ckopoCTH ra3a onpeaensioT ApCt i Kaxaoit snementap-
HOil NowAaAKH ceyeHNd.

OnxospeMetiio ¢ 0TOOPOM NpobBI Ta3a JUIs ONPENESEHHs Ero 3anbUIeHHO-
CTH H3MEPAIOT AHHAMWYECKOE H CTATHYECKOE NaRJIEHNE ra3a U ero TeMmrnepary-
py- Tlpubopsl 1 npucoennHenus, HCNONL3YEMbIC 1S ITHUX 3aMEPOB, LOJDKHbI
ObITh pa3MelieHsl B H3MEPUTENBLHOM Ceyellll Tak. uTobn He Mewanu otbopy
npo6bl 3anbINEHHOro rasa.

MaccoBblii pacxon 301bl, HOCTyHaloOWiELi C AbIMOBbLIM [a30M B 30J10YJIaB/H-
BAIOWLYIO YCTaHOBKY, M, Kr/4, MoxeT ObiTh onpesesied no gopmyne

3, - d' "
M, B AT e . (85)

100- 17,
rac B, - pacuerHwlil MaccoBBIi PACcXol  CKIFACMOIO BO BPEMS OHbiIA
TBEPAOTO TOTIHBA, KIfu:
AY —paGouas 30MBHOCTL TOWMIBA, ONIPENCNSEMAn B PEIYALTATE AHA-
nu3a npoObl ToMMBa, 0TOMpaemoli B TeueHue onkita, %,
dyy — RONSA 307161 TONINBA B YHOCE,
Iy —concpxanue ropiouux B ysoce, onpeneyiseMoe B pelysbTare
anayuza npobul 30abl, OoTOGpannoii B TeueHHe wu3MepeHuil
(onbITa) 13 ra3oxoa nepes 30J0ys1aBNHBalonieii YCTaHoBKoii, %.
B cBa3M ¢ TPyAHOCTHIO HOCTATOYHO TOYHO OfPEAEAUTL MACCOBBI pacxol
TOIJIHBA M IOMIO 30Mb! B YHOCE AOINYCKAETCS MOJb30BaThes dopmynoi (85)
TONbKO TPH OTCYTCTBHM TOYHBIX H3MEPHTEALHLIX CEYeHHI Ha BXOJE B 30J10-
YJaBIHBalOILYIO YCTAHOBKY.

6. OIIPEAEJJEHUE MACCOBOI'O PACXOJIA M JABJIEHUS
BOJbl, TOAABAEMOM AJ151 OPOIUEHMS MOKPBIX
30JIOYJIOBUTEJIEH M 30J10CMbIBOB

ITpH HCMBITAHUAX 30/I0YNABAHBAIOLIMX YCTRHOBOK I8 USMEPEHHS pacxoa
BOJbI, NNONaBaEMO} Ha 30/0CMBIB M OPOILEHME MOKPBIX 3010Yj0BUTENEH, pe-
KOMEHIYeTCA NPUMEHATh PacXOOMEPS! C CYKAIOUIMU YCTpolicTsami (aaTin-
KamH).

B kauecTBe NAaTUMKOB PaCXOZOMEPOB LENECO0OPA3HO HCNONL30BATH CTaH-
napTHble KaMepHble nuagparmel. [lepenan naBnenus B HHX U3MEPAETCH C Mo~

mowpsio nuddepesnmansioro madnometpa AM (FOCT 4.135) wam I°'CH
(TOCT 18140).
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Jlonmyckaercst NPHMEHCHHE PACXOAOMEPOR HHBLIX T1HHOB, €CJII 0L YAOBSIC-
TBOPAIOT TPeGOBaAHNIM TOUHOCTH, NPEABABNAEMOIT K NPOBEACHHIO NCHBLITAHNIT.

Jasnenne BoMIbl, N0AABAEMOTT Ha 30JOCMbIS 1t OPOLLIEHITE MOKPBIX 30J10VII0-
BHTENEH, HIMEPAETCA € HOMOLLUBIO TPYXKMHHBIX TEXHIMECKHX MAHOMETPOR
MTH knacca Tounoctn 1,0-2,5 (FOCT 4.58).

Jina wamepenns napjieHns BOABI, IOCTYNAIoOMEii 1 OPOILEHHA Kanneyno-
BHTENEH MOKpBIX 3050y0BHTENEH, MPUMEHAIOTCS HPYKUHHBIE MAaHOBaKyyM-
METPbI, BEpXHUI Npenen HIKambl W3OBITOMHOIO NasBaeHust (PacroNoXeHHOI
CApaBa OT HyJIs) KOTOPBIX cocTasnaeT 600-1000 rila (0.6-1,0 kr/cm?).

XapakrepncTika CpeACTB H3Mepennii npusenena B npiaoxenun b.

7 ONPEJEJIEHUE CTENEHH OYUCTKH ALIMOBBIX FA30B

CTencHb OMHCTK JIMMOBBIX Fa30B OT FRCPABLIX "Actig (30Jib1) B 30M0VAAR-
JHBAIOILEH YCTaHOBKE olipeensercs n3 ypasicnii

. 3yn
Ny = 100 I (86)
aubo
Ny = 1003 ;3”‘ . (87)
n

TZle MaccOBBIif pacXol 301bl, KI/4:

3, —ocrynaonieif ¢ ALIMOBLIMH Ta3aMi B 30JI0YJIARAHBAIOLLYO YCTAOBKY;

3,, — ynopneHHoii B 30n10yaaBavsatonieli ycranonke;

3y« —copepxalieiics B ALIMOBBLIX Ta3ax Iocjie HX OMICTKW B 3010yJaBiii-

parolleil yctaHoske (yxousuieH B atMocepy).

Gopmyna (86) He MOXeT GbITh NPUMEHEHA DU UCTILITAHUKN INEKTPOPUNLT-
pos, paboTarolMX B PEXHME TEPHONMYECKOH pereHepaluy 3JEKTPONOB, A
TAKKE MOKDHIX 30J10yJIOBHTENEH C HHTEHCHBHLIM PEXKIMOM OPOLLIEHHUS.

[Tpu Hanuuum ABYXCTyneHwaTolt 3omoynaBnupaiowlleit YCTAHOBKYM CTENEHb
OYHCTKHM Ta30B T,y % onpenensetca no gopmyse

100-n!
Ny = ﬂl + ﬂ” ‘T(_)‘O_n_ > (88)

rae n' un" —crenenn ounctku rasos B 1 1 11 cTynensx 3on0ynasnnBaio-
uie YCTaHOBKH, NOACYHTAHHBIC 110 OJHOM H3 NPUBEHEHHBIX
Bbiwie opMyt.
ﬂOﬂOﬂHHTeﬂbele CneuanbHbIC H3IMEPECHiHs (,uHCUCpCHOFO cocTaBa ’I‘Bép-
ObIX YacTHU (30Jibl), YAENBHOTO NEKTPHUYECKOFO COMPOTUBIEHHA, YACIHbLHOI
TIOBEPXHOCTH ‘laCTHu) MOTYT ObIThH BLITONHEHBI CneUnanu3upoBalHbLIMK opra-
HHU3aUUAMH, HMEIOIMHK COOTBETCTBYIOWYIO aKKPEAHTALIKIO.
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8 ONPEAEJIEHME 3ATPAT JJIEKTPO3HEPT UM
HA OUYUCTKY ALIMOBbIX I'A30B OT 30JIbl

[1py HanM4MK 30JI0YNABJIMBAIONLIX YCTAllOBOK 3aTpara NEKTPOIHEPTHH Ha
TATY YBEJIMUUBAETCA BCJICACTBHC NOABNCHHS NOMOJIHHTENLHOIO CONPOTHBAE-
HUA Ta30BOFO TpakTa It H3MeHeHHs 00bLEMHOro pacxosa AbIMOBBLIX ra3oB.
CyMMapHas 3NEKTPHYECKat MOLIHOCThb, 3aTpayeHHas Ha OYNCTKY ABIMOBBIX
ras’oB B CyXHX WHEPLIHOHHBIX 30s0ynoBHTENAX, N, KBT, onpenenserca no ¢gop-
MyJe

N=N+N,, (89)

rac Ny —MOIHOCTH, 3atpaynBaeMas Ha NPeOaoNieHHe AONOIHHTENALHOTO
COIpPOTHBACHNA ra3oBoro Tpakta, kBT;

N, —ysenHucHie (yYMCHbIIEHHC) PAcXoqyeMoii MONIHOCTH Ha TATY

RCACNCTBIC W3IMeHe s o0heMa TPAHCHOPTHPYEMBIX ra3zon, kBT

CymMMapioe YBCHUCHHE CONPOTHRICHIA ra3oBoro Tpakra ZA/), I'Ma, on-

peacnacres no (])OpMleC
Z /\l) = A,]-g)' 4 /\[7, -+ Ap: + A’)ﬂ - (90)

rae pay + Apy + Ap; —a’poANHAMHUYECKOE  CONPOTHBIEHHE  30JI0yJIaBIH-
BaloeH YCTAHOBKH, MOABOMAUIMX M OTBOAAILHX
rasoxooB COOTBETCTBEHHO [1a;
APn.Tp — H3MEHeHHe caMOTATH AbIMOBOI prﬁbl. Ha, paBHOC

Appap = Hpap gb"-p). on

rae Hpyp — BbICOTA NBIMOBOH TPYOLI, M;

p” M p'— TAOTHOCTH ABIMOBBIX Fa30B 10 W MOCHE 30/10Y/NaBNHBAIOIIEH
YCTAHOBKH NIpH paGoumx yCIOBHAX, KI/M’;
g — yckopenue cBoGOJIHOTO NajieHus, M/c?
A3pOIHHAMHYECKOE CONPOTHBIEHHE 3010Y/IaBIHBAIOMEN YCTAHOBKH APy
NOACYNTHLIBAETCS 1o QopMyIe

Apsy = p3y ~ pay, (92)

rac p;y 1 ]):’;y — NMOJIHBIE HANOPH! ABIMOBbLIX ra30oB NMOCJKE i A0 30J10yIaBiaH-
BalOLWLEIl yCTAHOBKH, onpenensembic no popmyae (37), Ia.

AdpOonHHAMHUYECKOE CONPOTHBAEHHE MOJBOAALIETO H OTBOAAUIETO ra30Xxo-
A0B ONPEACNAETCA TAKXKE IO pa3HOCTH IOJIHBIX HanopoB Ta30B B UX KORHUE H
Hauane.

MouwHocTs ALIMOCOCOB Ha ApeoaoNeHiie AONOJHHUTENBLHOrO CONpoTHBIIE-
HHA ra3oporo Tpaxra Ny, kBT, spiuncnsercs no popmyne
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1Y Ap
M= 102 % 3600002 43
rae ¥/ — oObeMHbIH pacXon ARIMOBBIX Fa3os Mepeil 30i0yJ1aRinBa-
11eii ycTaHOBKOi, M/
Ma-c — KIIJL apmvococa, npunnmaercs no marepuanaM HCHbITaHnii
WIH N0 ()aKTHUECKOMY PAcXolly ra3oB B COOTBETCTBHM C 3a-
BOJCKOI1 XapakTepHcTHiKoil.

OtHocHTenbHOE H3MelieHHe 00beMa ILIMOBLIX I'A30B BCIEACTBHE APHCOCOR
BO3JyXa B 30JIOYJIOBHTENE W YMEHbILCHHS TEeMIIEpaTyphl Ta30B ONIPEACHAETCS
H3 OTHOLLEHHS

V-1

- V{'
rie ¥/ — ofbeMubii pacxol ABIMOBBIX IA308 11OCIIC 3010YHOBITENsS, M /*1;
V{ — oObeMmilbiii pacxon AbIMOBBIX 1a30B HEPCH 30510YJIOBHTENEM, My,

MonHocTh 1bIMOCOca 3aBHCHT OT 00BEMa TPAHCHOPTHPYEMBIX NBIMOBBLIX
razos N,, kBT. 1 BiuncaseTcs no popmynie

FiApp-c Ve -
102x36000,..xg 1/ °
rae Apy — nepenaja Hanopos, cozaaBaemMblit ibiMococom, Ila, pasnbtit
" ?
App = pn = pis (96)
TAE ppH pj — Hamopbl ra30B Ha BXOAE H BHIXOAE U3 Hero, fla.

3 . (94)

Nz'—'

(95)

Mpu 1yGokoM OXJAKIEHUK IILIMOBHIX Ta3oB B 30JI0YN0OBHTENE (MOKpOE
30/0y/IaBNHBAHHE) OTHOILEHHE € MOXET HMETH OTPHLATENILHOE 3Hatenue:
vi-¥
Ve
CymMapHas 3neKTpHYecKkas MOILHOCTS, 3aTpauuiBaeMas Ha OUHCTKY AbIMO-

BbIX TA308 B 30JIOY/AABIHBAOMINX YCTAHOBKAX C 3JICK1])0(1)HHBT})3MH N, KBT,
COCTaBIACT

£ <0. ©n

N=N|+N1+N3., (98)

FAie 3aTpaThl ANEKTPUUYECKOI MOIHOCTH:
N; —mna co3naHMe INEKTPHYECKOrO NOJIA, PereHepaumio dACKTPOOOB H
NHTaHNe IeKTponarpesaresei, kBT,

N3=N7+Nncrp+Nwh (99)

N, - Ha co3naHue NMEKTPHYECKOFO Nos B anekTpodmibTpe, KBT;

Nyerp — HA PEreHEpaLHIo OCAANTENBHBIX H KOPOHHPYIOLHX 31EKTPONIOB, KBT;

N,, —Ha nutaHHe 3JeKTpOHarperaresieii H30AATOPOB, OYHKEPOR H MPHBO-
NOB BCTPAXHBAHUA NEKTPOLOR;
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No=n Ucp’cpK(lmK(])'r cosp , (100)
Nan
TAe 7 —KOANUeCTBo paﬁOTalOUlHX arperaroB  nuTanna Ha DJJeKTpo-

$unbTpe;
Ugp—cpenuee 3uadenne HanpskeHus Ha BhICOKOH CTOpOHe arperata

nurayus, kB;

I, —cpenuee 3uaueHNe TOKA KOPOHBI InEKTPODUNELTPa, A;

Kpw — xodtuunent popmu Hanpsxenns, paasiii 1,1-1,25;

Ky xo3dypuunent gopmel Toka, pasnsiii 1,1-1,25;

Nan — K[ arperata nuranns, pasustii 0,8;

cos ¢ =0.,7-0,75;

Mo =iNm‘tm +2NK;:", (101)
i it

roc m # z-—obuec koawiecTBo pabOTAIOIIMX NPHBOLOB MEXAHH3IMOB
BCTPAXHBAHHA COOTBCTCTBEHHO OCAANWTEABHBIX H KOPOHM-
PYHOILHX 3EKTPOIOB;
No n N, - ycraHoBjieHHas MOUIHOCTL NPHBOLOB MEXAHH3MOB BCTPHXI-
RAHHA COOTBCTCTBCHHO OCaAHTCALHBLIX H KOpOHHp}’IOllIHX
DNICKTPOLOB 1OJIS INeKTpoPuibTpa, kBT,
Te M T —OTHOCHTENbHOE BpeMa paboTbl NPUBOLOB MEXaHH3MOB
BCTPSIXMBAHHA COOTBETCTBEHHO OCAAMTENbHBIX W KOPOHH-
PYIOILHX JJIEKTPOLOB 11015 INEKTPOPHIBLTPA.
I'ipn HenpepbiBHOM pexxime paboTh! PHBOAOB MEXAHI3MOB BCTPAXHBAHII
To U Ty PaBHbI €OVHHLE.
Ny=nN,z, (102)
THe #— KOAHYeCTBO PaboTalOMX INEKTPOHarpeBaresei;
T, — OTHOCHTEJILHOE BpeMs paboTsl 3leKTpOHarpeBaTteneii.
CymMapHas 3eKTpHYeCcKas MOIWHOCTD, 3aTPayHBacMan Ha OUHCTKY IbIMO-
BEIX ra3oB B MOKpBIX 30/10yJIOBHTENAX, N, KBT, coctasnser

N=N+Ny+N,, (103)

roe N, —3aTparta 3NeKTPHIEeCKoi MOIIHOCTH Ha OPOLIEHHE MOKpPbIX 3050~
ynosutesneii, kBr, onpepenserca no ¢popmyne

_ GopHunac.op

Ng =
367“}'(;'0‘)

(104)
rne G, —cymmapHblii MaccOBEIi pacXon BOJbI Ha OpOUIEHHE MOKPBIX
30n0ynoBHTeneii, T/4;
Hyac.op — HATIOD OPOCHTENILHOTO HACOCA, M;

Nyeop —KIIJ Hacochoii ycTaHOBKH, NMPHREMAETCA 110 CAPABOYHLIM
IAHHBIM.



VYnensHbiil pacxoa anekTposneprun Ha ounctky 1000 ™" raza, kBru, on-
peaenseTca no hopmyne
103N
rae N -cyMmmapHas 3neKTpHYeckas MOIMHOCTI 3aTpayeHHas Ha OUIICTKY
ABIMOBBIX 12308, KBT;
Vg — obbemHbiii pacxoll ALIMOBBLIX ra3oB MepeR 30Ji0ysiaBiBatowielt
YCTAHOBKOIl, UPHBEASHHbIA K HOPMAJILHBIM YCAOBUAM, M/,

(105)

Hy =

9 OBPABOTKA PE3YJbTATOB UCIILITAHUTA
U COCTABJEHMWE TEXHUUECKOFO OTUETA

O6paboTka MaTepHAIOB MCTILITAHWH HMeeT JIBC CTAafii: NPEABAPHTENILHYIO
1 okoHuaTcakHylo. [penpapurenbhyio ofpatorky nefecoobpaino BuNOAHATD
B XOZE UCHBITAHHUIT Hocne 3aBcpliCHHs KXA010 olbITa, Ona no3songer 010-
6paTh Te JaHHblE, KOTOpbiE allEKBAaTHO XapakTephiyioT paboTy obopynosaHis
1 YCITOBHSA NPOBENEH S OlBLITOB.

o pesynbtaTtam npensaputenbHoii 06paboTkit MoskeT ObITE NpH HeoOXo-
JAMOCTH COCTaBJIEHO NPEARAPNTEIBHOC 3AKIMOMCHHC.

B npoiecce npenapntenbHoil o6paCoTkit MaTepHanoB HCIbLITAHI HOJI-
CUNTBLIBAIOTCA CpefiHie pelynabTaThl H3MepeHitii (onblToB) ¥ onpeaensioics
ClienYIOILHE BEAHUHHBI

ob1ias cTeneHs O'TMCTKH ABIMOBLIX Ta30B;

06BbEeMHBII pacxon AbIMOBBIX Fa30B;

TeMrepatypa IbIMOBBIX 1a30B 1O It OCie 300ynaBanBatomeii ycranonxu:

a3pOAHAMHYECKOE CONPOTHBAEHHKE 30JI0YaBANBAIONICHT YCTAHOBKH,

ApHCOCH! BO3AYXa Ha Y4acTKe 30JI0yNaBNuBatoeii yCTaHOBKH:

MacCOBBIi pacxojl BOJbI Ha OPOILIEBHE MOKPbIX 30MI0YI0BUTENEI;

INEKTPHHECKNE MAPAMETPLI INEKTPOPHIBTPOB.

Pesynbrarbl 3THX TOACHETOB NPHBOIATCA B MpPEABapHTENIBHOM 3aKiliove-
HHH, B KOTOPOM /Ial0TCA TaKXe NPEeABapuUTENbHbie PEKOMEHIAUNH M0 IKCMaya-
TaLUH 30JI0yJIaBAHBAIOLLEH YCTAHOBKH.

INepen oxonyatenpHoii 06paboTkoii MaTepHanos HCTILITAHUH BLINOMHAIOTCH
BCE HeOOXOAUMBIE aHaJ3b! TOTUTHBA, OUAr0OBbIX OCTATKOB U BOXbI.

B npotiecce oxonuyatensHofi 06paboTkH MaTepHasioB MOACYHTHLIBAIOTCS It
OTIPEHENAIOTCA BCE BENHYHHbL, NPELYCMOTPEHHbIE Hporpammoll HchsITaHmii,
KoTopbie 0hOpMAIIOTCA B BHAE CBORHOI Tabmiilbl, aHAM3UPYIOTCS pe3yabTa-
Thl MCMbITAHNH, CTPOATCA rpaduKH W3MEHEHHS OCHOBHBIX XApPaKTEPHCTHK 30-
noynasinBaouied yCTAHOBKH B 3aBUCHMOCTH OT CKOPOCTH AbIMOBBLIX ra3oB B
OCHOBHBIX WIEMEHTax M pexuMoB e€ paboThl, aHANW3UPYIOTCA NMOrPEUIHOCTH
13MepeHuit # obpaboTky.

Pe3ynbraThl ncnbiTaumil OQOPMNRIOTCS B BHAE TEXHHYECKOrO OTYETA HIN
3aKIIOYEHHS, COMAEPHAHNE KOTOPOTO Onpeesetcs YCIOBHAMH HOFOROpA, Na-
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pakTepoMm u 00BEMOM BHLITTONHCHHBIX paGO'r. Oruer jomKen COCTaBiRTLCH B
coorserctBui ¢ JOCT 7.32 (MCO 5966-82).

OtueT (3aKMOMEHHE) JI0JKCH HMCTh CAENYIONNC OCHOBHLIE Pa3Acibl.

Pediepar, xotophiii nomken conepxats cencHiis 00 ob6seme oTuera (3a-
KJIIOUEHHA), KOJAMYECTBE WIIIOCTpauuit, Tabiuu ¢ [ICMOoNb30BAHHLIX JIUTepa-
TYPHBIX HCTOUHHKOB, @ TAKKe NePeueHb KNOYEBbIX CII0B WK COBOCOUETAHHII.

B H&M nosmkHBl ObiTh NpHBEAEHBLI AaHHbIC 00 00bekTe HUCMLITAHWH, LEib
paboThl, OCHOBHLIE XapPaKTEPHCTHKK U 0cO0EHHOCTH HCTBITyeMoro obopyno-
BaHHS, YCIoBHS ero paboThl, METOALI HCNBITAHHIT 11 00paboTKy pe3yawTaTon
H3Mepelnii, NoNy4YeHHbIE Pe3yNLTATLL.

Bgoonas wacms pomxna cogepxars 000cHOBaHHE 1H€00X0AUMOCTH BbIFIO0II-
uenns pabotsl H H3fOKEHHC ienell, NOCTABAEHHBLIX Nepel WCTbITaHHAMH,
O6ocHoBaHHEM HEOONXOINMOCTI BLINONHERHA PadoThl A0HKHA ObITH CYWHOCTD
npo0JieMsl, a He CChIAKA Ha JUPCKTHUBHBIA OKYMEHT 1UIH AOFOBOP Ha BBINOJ-
HEHHE PaboThl.

Ocnognaa wacme JOIKHA COIEPXKATh KPATKYIO XapaKTepHCTHKY 30JI0YJIan-
ausatoiero obopynosanis. Oco0eHHOCTH KOHCTPYKUHHM LeJecoobpasHo omi-
caTb Oonee noapodHo 1 npHBecTH 06ILIE BUAB 30JI0YNABNHBAIOLIEN YCTAHOR-
KH, CXEMY ra3oBOro TpakTa.

Ecnu uennio ucnbiTanuii spnsetcs onpenenenne dPhHeKTURHOCTH BHINOS-
HEHHBIX PEKOHCTPYKTHBHBIX Wi PCKHMIBIX MEpONpHATHIL. TO UX CYTh Heol-
XOAMMO OMNUCHIBATL NMOAPOOHO, NPUBOUA WAMOCTPaUMH, HeobXomuMblE s
TIOHMMAHMWA TeXHH4eckoifl cyWHOCTH npemnoxenuid. XenatenpHo nokasats
INEMEHTBI, Y3Jibl MM CXEMDI B COCTOAHHH 10 H OC/E PEKOHCTPYKIHM.

HeobxomuMo npiBecT pe3ynbTaThi BHEWHErO H BHYTPEHHEr0 OCMOTPOB
obopynosasus, pexumMbl paboTbl KOTENbHON YCTAHOBKH, HaTh XapaKTepHCTHKH
COCTOSIHUS  30JI0YJIaBNUBalOIIEH  YCTAHOBKM, KOTJa, Ta30BOrO TpakTa,
CKNIraeMoro TOIUIHBA.

JlonxkHb! 6b1Th OMHcaHbl METOAMKA HCIBITAHM € ykazanueM mecT otbopa
npo0 TOMNHBA M yHOCA, METOIbI OTIPEHENEHNs COCTaBa ra3oB, CXema H3Mepe-
HHMii MO ra30BO3/YIIHOMY M 11aDOBOASHOMY TpakTaM kotna. CiienyeT ApHBECTH
cxeMy H3MepeHuii 30510ynaBAHBaIOIEll YCTAHOBKH C YKa3aHHEM IKCIIEpHMEH-
TIbHBIX TOYEK W3MEpPEHIil, PACCMOTPETh BLINOJHEHHbIE HA 060pYNOBaHMIf
paboThl MO YCTPAHEHWIO BbIABIEHHBIX Ne(EKTOB M HENOCTATKOB, JaThb Xapak-
TEpHCTHKH NPOBEAEHHBIX ONITOB C OMMCAHKEM HX 0cODEeHHOCTEH,

Auanuz pesynemamos ucnuimanuti. HeobxonnMo nokasarh BAMSHHE pa3-
muuHbIX (PaKTOPOB Ha 3070ynaBAHBaHue, NpuBecTH rpadukyu usmerenns K11
W ApyTrHX rnoxasatenel paboThl 300yNaBIHBarOUICH YCTAHOBKY B 3aBUCMMOCTH
OT Harpy3kM xoTja (pacxoia AbIMOBBIX ra3os), pacxoda opoulaloLleil Boabl #
T. L., NPOAHANM3HPOBATH HANEKHOCTL PaboThI 3010yaBAUBAIONIEH YCTaHOBKI
M OTHCAbHBIX €€ JIeMEeHTOB.

Ecnn uenblo uenbiTanuii apnsnock onpenenexie 3PpPekTHBHOCTH Moaep-
HH3aUul Bceii 30ﬂ0)’JIaBllllBﬂl()llleﬁ YCTAHOBKIL HJIN €€ 01ACHLUBIX V3JI0B., TO
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HeoOXOAUMO NPHUBECTH PE3yNILTaThl CpaBHEHNs nokasarencii pabotst 1o u no-
CJIe PEKOHCTPYKIHH I € PACueTHLIMI JIAHHBIMH, a TaKkXKe HeoOXOAMMbIE Fpa-
Quki.

Buwigoowt u npeonomcenusi. OCHOBHBIE PE3YAbTATBI HCIBITAHHI AOSDKHBI
ObITb OTpaxkelbl B BbIBOAAX, € NMPHBOAATCA JAHHBIC O MUHHMAJIBHO JIOCTHI-
HYTBIX BLIOpOCAx 30Jibl MIPH HOMITHANLHON Harpyske KOTJia, KOTOpble CPaBHU-
BalOTCst C HOPMATHBHBIMH (PacUETHBIMIA).

[TpuBonaTcs maHHbie O 3aTparax Ha OUNUCTKY ALIMOBBIX Fa3oB OT JeTyuei
3001b1.

B BbIBOAAX YKa3bIBAIOTCA BbLISIBNIEHHBIC B HPOLECCE HUCHBLITAHWIT HEfOCTAT-
KH, BIWOILIME Ha paboTy 30ii0ynaBauBalolleil yCTaHOBKH, YCTpaleHHE KOTO-
PBIX MO3BOIHIO OBl YAYYIIHTh NOKA3aTCNIH €€ IKCIUIyatatiii, H AaioTcs npeji-
JIOXEHHA N0 YCTPAHEHHIO 3THX HENOCTATKOB, MO3BONAIOUINC YJIYULIHTL -
(pCKTHBHOCThL OUMCTKH Fa3oB 1 YMEHbIIHUTh 3aTPAThl HA JKCIUIYaTalIHo.

K oricty (3akmotcnino) npimaraioicst ceoanas ralunia pe3yasTaTon le-
nbiTaHHH, peXUMHas KapTa 30JioynaBiuBalonleii ycTaHOBKH, HCoOXoanMmbie
rpadukii, CNUCOK UCMONb30BaHHLIX TEXHHUECKHX IOKYMEHTOB.

10 OBPABOTKA PE3YJLTATOB USMEPEHWUIA
N OUEHKA MOrPEIMHOCTEN

10.1 O01mnte nostoxeHNd

H3Mepenne — Haxox aeHHe 3HaueHus QU3nuecKoii BeMHB] ONBITHBIM Hiy-
TEM C MOMOUIBIO CIELMATLHBIX TEXHHUECKHX CPEACTB. Buinensaior uamepenus ¢
OHO- M MHOTOKpaTHbIMH HabitonenusaMu. Ha npakTuke K OXHOKPAaTHBLIM OT-
HOCATCA M3MEPEHHS ¢ KOJMYecTBOM HabmoneHui He Gonee 3, KOTOpble HEOO-
XOAMMbl, UTOOBI YROCTOBEPHUTHCSA, HTO €AMHHYHOE HalsloACHHEe He coaepxano
rpy6oii ownbku (mpoMaxa) W UTO BepHO NpennonmkeHHe ob OTCYTCTBHU Cy-
LILECTBEHHOMH clyualHoii cocTanisionel norpewHoCTH.

IMorpeuiHocTh BO3HUKAET BCAEACTBHE BO3JEICTBHA MHOIHX (hakTopoB, CO-
NYTCTBYIOWMX U3MepeHuto. OCHOBHbIE HCTOUHMKH 1 BUIBI NOTPEILHOCTEH 11pH
1i3MepeHHax NpUBEIEHD! B TabnuLe 5.

TaGnuua 5
Haumenosanue Hcreunuk norpeuniocty Tlos peiHoCtk
BIlg XapakTepUcTHKa
ObnekT HameneHue 1H3Me- - Meroandeckasa| CucreMaTuyeckas
psieMoit BEnHYUHbLI
Cpencrso Bapuanus merpo- {Cpencreo Hucrpymen-  |Cucremarnueckas
W3MCPCHHIT NOFHYECKUX Xa-  |[H3Mepenit TannLuasn H cityuaiinas
pPaKTEPHCTHK
Anropsrn - Brruucncims - Cucremaryieckas
obpaborki
Oreparop Himenenns Cyurpisanie  {Jlnuias Cneremarutieckas
(rabuiojatess) {HorpeunocTi 1oKasaHHii H clyvaiitas
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[TorpewtHoCcTb H3Mepentii OUEHHBA, CIIH:

peaynbmr H3MEPEHNHA COACPKHT HOrpewHoOCTh KAK COCTABHYIO 4HacCTh,
Tpebyercs HauGonce NOCTOBEPHO ONMPENIENHTL TOUHOCTH Pe3yibTara, JUIst Yero
HEOOXOAUMO YUECTb ONbITHBIC JIaHHBIE.

10.1.1 Ilpm oueHke norpelHocTeil W3MepeHUs B HacTosuiell mMeTomike
NPHHUMAKOTCA ClieAYIOUINE YCIIOBHA:

10.1.1.1 CosokynHocts H3MepeHHui ofHOro napamerpa obpasyeT cratH-
CTHYECKOE MHOXECTBO, NMOAYMHSAIONIEECH HOPMaJlbHOMY 3aKOHY pacilpencne-
Hua (yKasaHHOEe NMPaKTHYECKHM BCeraa HMeeT MeECTO, YYHThiBas MHOXECTBEH-
Hbli1 XapakTep BIMSHHS 1A KOKAIH napaMeTp pazandHeix $usndeckux paxto-
poB). TTpoBepka rHmOTE3bl HOPMALHOCTH pacripeaesieHiHs He PeBOAUTCS.

10.1.1.2 Cocrapnsiouiie HeHCKITIOUENHO{ CHCTEMAaTHIECKOH NOFpeiHoCcTH
pe3ynabTaTa M3MepeHiii paccMaTpHUBAIOTC Kak PAaBHOMEPHO pacupemcieHibIe
ciry4aiiibte BEMUHITbL.

10.1.1.3 Cocrasnsionuic HOIpPEWBOCTI 1 I3MCPAEMBIC [ApaMcTpn 1e
HMEIOT KOPPESLIHOHHOI CBA3K.

10.1.2 B yciosHax HCABITAHHS 3070QYNaBIHBAIONINX YCTAHOBOK BCE H3Me-
PAEMblE BESIMYMHBI HENOCTOAHHLI B Npoliecce BLINOAHEHUS Habmonenuii. Jng
HHX M3BECTHA NHIIL NpeAeibias (1onycTHMan) OTHOCHTENbHAS MOTPELLHOCTD &
ONIHOKPATHOTO M3MCPEHHs, COOTBCTCTBYIOHIAN Kjaccy TOMHOCTH npuGopa ¢
YUYETOM TIOTPEWIHOCTH OTcHeTa. JiomonuuTenbhas NOTPEHOCTL OT BARAINIA
BHEIINNX ()aKTOPOB YIHTBHIBAETCA B COOTBETCTBMH C Nacnoprom npubopa.

Tpenenpuas oTHOCUTENbHAA HOTPEUIHOCTH W3MEPEHHS TEXHONOTHYECKOTO
rapameTpa ¢ JOBEpHTENBHOI BeposTHOCThIO P=0,95 paBHa, %:

§=42s, (106)
FAe s — CPEeNHAR KBAAPATHYECKAA OTHOCHTENILHAA NOTPEIrHOCT Pe3yabTa-
Ta H3MEpPEHH1, onpeaenseMas no popmyne

5 =21 100%, (107)

Xn

TIAC 5, —CPenHss KsaaparTnueckas abCoMOTHAsA MOTPEIHOCTb pe3yibTaTa
u3MepeHs,
Xn— cpenHee apu(METMYECKOE 3HAYEHHE HCHPABNEHHDBIX Pe3yibTaTos
HabnoneHus (Pe3ynbTaToB UIMEPEHN).
10.1.3 Cpennas kpagpaTuueckas OTHOCHTESIbHAS MOFPELIHOCTb NOKa3bl-
BAIOIMX U3MEPHTENbHBIX NPUOOPOB S,p, MPUMEHAEMbIX TIPHU IIbUIETa30BbIX H3-
MepeHsx, onpenensercsa no gpopmyne (FOCT 12.3.018)

dn

2/&100%. (108)

Snp'_—i

rae  d,, — knacc Tounocty npubopa, %;
M - nokasanua npubopa B A0NAX MUINHBI IHKAALI OTCUETA.
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10.1.4 CyGbexTuBHas owntdxa nabnonarens npuunmaetcs passoit 1/2 mn-
HHMANIbHOTO [AENEHUSA 1LKabl.

10.1.5 Bce pacuethl norpetnocteii npu obpabotke peaynsTatoB m3mepe-
HHii BEOYTCH C NOBEPHTEILHOI BeposaTHOCTIO P=0.95,

10.1.6 Pe3ynwTaThl H3MepeHiii ipeacTapasioTes B hopme

N =%y £ A npu P=0,95,

rae X —3HaueHue HCKOMOIT BeTHUHIbI,

A - noseputenthbie rpainnusl cyMmapyoll aGcomoTnoli norpewocT
pesyJibTara H3IMepeHna.

10.1.7 IMpu ucnuitanHax 30JI0yNaBIHBAIONNIN YCTAHORBOK JIONYCKAETCS HC-
NOJIL30BATHL PE3YNBLTATH HabmoAeHHil, MofydacMbIc ¢ NOMOUILIO HHGOpMaLH-
OHHO-RBIYHCINTENBHOIO KOMILTEKCA, NMPOUISHIEr0 MCTPOJOTHUECKYIO aTTe-
craiyno. Cpefnee 3HAUEHHC IMEPAEMOTO TlapaMetTpa onpefensercs no (pop-
Mylic

_ 1
x:—-Zx,-, (109)

riae X, - 3HaueHUe UCMPaRrJICHHOrO NapaMeTpa B i~10M ILIKAE ofpoca;
1 — KOJIHYECTBO pe3ysibTaton HabnioacHii.

Bpemennoii uHTEpBaN MEX/y COCEAHHMH OTCUETaMIi IPH ITOM JOJIKEH Ta-
KHM, YTOOB! Pe3yNbTaThl OTCYETOB ObLH HEKOPPENHPOBAHBI.

10.1.8 INpu o6paboTke pe3ynLTaToB HAbMOACHNIT UMbl OKPYTIASIOTCA NO
3HaueHHH, He MEHEE YeM Ha ONUH MOPAAOK APEBBLILAIOWUX 3HAYEHHE LEHHI
NENEHUs WKaIbl H3MEPUTENLHOFO npubopa.

10.1.9 TpenenbHas abcomoTHas AOTPEIIHOCTh TAONMUYNBIX 3HaueHHH ¢u-
3MYECKUX BEJIHYMH TPHHUMAETCA PaBHOI NONOBHHE CAMHUULI paspsaga Ho-
cneameil 3Havatei nugpel.

10.2 Aaroputm 06paCoTKit pe3ynbLTAaTOBR H3Mepennil

10.2.1 HcknmoyuTs u3BECTHBIE CHCTEMATHYECKHE NOrpetiHoCTH pe3ynbra-
TOB Habno/IeHNnit (MHCTpyMeNTabHble, METOANYeCKiie, CyGbeKTHBHbIE).

10.2.2 BeiyHcauTh cpeatee apuhmMeTHieckoe 3HaUEHHE HCMPABIIEHHBIX pPe-
3yNLTaTOB Ha0MIOAeHNA (OLIEHKY MaTeMaTHYeCKOro oXHaaHus) no popmyne

. 1%
xn=;z]x:. (110)
i=

10.2.3 Bbiuvenuts cpeiHiolo KBaLpaTiueckyto abcomoTHyIO MOrpeIluHocTh
otkgorenus (CKO) emiinnunoro pesynsrara HabioneHHs



1 <
$u = == D = %) (1
i=)

10.2.4 [TpoBepHTsL HATHYHE AHOMANLIBIX pe3ynbTaTos nabmonenuii (npo-
MaxoR).

CraTucTiueckoe BbisiBeHHE IpyOhIX owHOOK u3MepeHwii, T.e. omubok,
BO3ZHHMKAIOWNX B pe3ysibTate CHy4aifHOro Npocyera, HenpaBHILHOTO 4TeHis
nokasannii ipubopos 1 T.M., OCHOBAHO HA IIPUMEHEHHH ONPEACIEHNbIX KpHTe-
preB. B nannoit MeToike npeunaraeTcs Henonb3oath kpuTephii I'pa66cea.

HeobxonnMo OTMETHTH, YTO Haubosiee LienecoobpasHbIM CocoOoM BuISB-
JIEHHA H yCTPAHEHHS OPOMAXOB SRASETCA HEMOCPEACTBEHHbBIN aHATH3 pesyssh-
TATOB M3MEpPEHITi, TuiaTesbHas NpoBepka YCNOBHH HCObITaHHi, 3anuch pe-
3yJILTATOB «B A1BE pyKH» 1 T.N. CTarHCTHYECKWE METOIB! CHEAYCT NPHMENATH
Wb B TEX cAyHanX, Koraa ungopmMaiia 0 kavectne Mepenuit 1bdo nenon-
Ha, 1o HenaaexHa,

10.2.4.1 Buruuemyrs kputepitii I'pro6ea no dopmylie

Tpaa = MAx bi -3 (112)
i Su

10.2.4.2 CpaBHHTHL NORYYCHHBIH PE3yNbTaT CO 3HAUCHUEM Tque,. BIATHIM M3
Tabnuup! 6 MaTEMaTHUYECKOH CTATHCTIKH U1 AaHHOTO 00beMa BhIOOPKH.

Tabnuua 6

Konuuecrso 3 4 5 0 7 8 9 10 1 12 13
H3IMCPCHMIi 11

Trabn 141 11,69]1,872,0012.09]2,1712,24122912,34}2,39]243
Konuuecrno 14 1 15|16 | 17 | 18 { 19 | 20 | 21 | 22 | 23 | 24

niMepenuii n
Trabn 246124912,52]2,5512,58]2,6012,62|2,64]2,66]268|270

Kosmmuccrso 25 1 26 | 27 1 28 1 29 | 30 | 31 | 32 | 33 | 34 | 35
H3Mepeunii n

T6n 272273 2,75 2.76 | 2.78 | 2,79 | 2,81 | 2.82 [ 2.83 [ 2,84 | 2.85

ECH Tp500>Tragns TO PE3YNLTAT i—TOrO HaOMONEHUA ABNSETCS NPOMAXoM H
HckmovaeTcs 13 pacuetoB. [Ipy nckniouenuy pesynsrata nabmaoaennii nosTo-
psmoTcs pacuetsi o n. 10.2.2-10.2.4.2.

10.2.5 Ecnu He ofHapyxeHbl aHOMasibHbIE pe3yabTaThi HabJoAeHHil, TO
HeoOXo1mMMo:

10.2.5.1 QuennTts cpeaHee KBaapaTIHECKOE OTKIOHEHNE CPEAHETO pe3yiib-
Tara H3MepeHHsa no (opMyne
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L — ! Ve _ 2
55 = "("_,)g(x,, ) (113)

10.2.5.2 Onpeneauts 1oBepuTelbUbIC IPaHiliLl ClyuyaiHoil norpenocti
pesynbTaTa w3mepeniis no Gopmyne

AYen = tnSy (t14)

TRe I - kodpdutmient CTpionenta, 3aBucsnwii o7 KONHMECTBA BLIION-
HEHHbIX H3MEPeHHnit n ¥ aosepntensioii BeposthocTy . Jina
npuHAToii noseputensHoii BepoaTHocT £=0,95 3Hauenne kop-
¢uitenTa CThIOAEHTA NPIBEieHO B Tabnuue 7.

TaGnuia 7

‘nd

Konwiecrno | 2 4 5 6 7 b 9 10 ) 18124113
H3McpeHuii
1, 12.71{4.3013,1812.7812.5712.4512.3712,3112,26{2,232.20]|2.18
Komuuectso | 14 [ 15 | 16 | 17 | 18 } 19 | 20 § 21 | 22 | 23 | 24 | 25
wiIMcpeHuii
1, 2,16 12151213 12,1212,1112.10]2,09712,09{2,08]2.07]|2,07}2,06
Konuuectso | 26 | 27 | 28 | 29 { 30 { 3t { 41 { 61 [ 121 ]| o -
H3MepEHHii n

t, 2,0612,06]2,05}2,05{2,04]2,04(2,02]12,00}1,98(1,96] - -

10.2.6 Bolyucaurs, [OBEPHTENBHLIE TPaHHIBl HEMCKITIOUEHHOIT clCTeMaTi-
ueckoit abcomoTHOIT NorpelHOCTH pe3ynbrata HiMepeHns no (opmyne

(115)

rne  Ax; —rpanuua i-ToW HeMCKitouenHoil cucrematnueckoii abcosmot-
HOH NOrpeILHOCTH,
{ —KONUYECTBO CYMMHPYEMBIX HEHCKNIOUEHHBIX CHCTEMATHYEC-
KHX MOTPELIHOCTEH.
Ecnun rpanyia /-Toft HEMCKIIOUEHHOH cHCTEMATHYECKOI ROrpetHocTH 3a-
IaHa B OTHOCHTENLHOM BHIE §;, TO HEOGX0AHMO:
10.2.6.1 Halit noBepHTENbHBIE TPaHHLLI HEHCKIIOUEHHON cHCTemaTHie-
CKOM OTHOCHTENBHOT NOTPEIHOCTH O (hopmyrie

(116)

10.2.6.2 Onpenenits JoBEpHTENbHbIE TPaHHIIL HEHCIITIOYEHHON cHCTEMA-
THUECKOH aOCOMOTHOMN MOTPEUTHOCTH PelynbTaTa H3MEpeHHs 1o (opmyie

o1



5IICTX,_II

Bxe =" (1
10.2.7 Botuucanih pe3ysstaTsl H3Mepelnii no gopmyne
X =Xn t Axs , npu £=0,95, (118)

rie Ayxs — 0BepuTeNbHAs rpaHii@a cyMmapHior abconioTHol norpewHoc-
TH pe3ynbTaTa M3MEpeHus, onpeienenne KoTopoii npuseneno
HIXKE,

10.2.8 Tpu onnoxpaTHbIX HAOMOASHUAX NPHHIMAIOT

X =Y AYs = AXu, (118)

rne X, — HabmojacMoe 3nadelne UIMepACMOIl BEMHTHHDL.
10.2. 9 Tpi npsMuIX H3MEPEHNAX ¢ ORHOKPATHLIMH HAOMIOAEHHAMH

Ayue =1l AX%II + A)&n + Axgﬁ . (119)
Onc = 1,]\’512111 + 8% + 5‘2.(, . (120)
e A Om) Ay Our). Axeo (Oe6)  — rpanuusl abcomoTnoli (ornoc-

TeNnbHOH)  NOrPEHOCTI Wi~
CTPYMEHTANILHOH, METOAMUYEeCKOid,
CyObEKTHBHOM COOTBETCTBEHHO.
HucTpyMenTanbHas MorpeiiHoCcTh ONPEReNsieTcs Yepes npeesst AomyCTH-
MbIX OCHOBHBLIX K AONOANHTENbHBIX NOTPEINHOCTEH CPEACTB W3IMEpPEHUH, KOTOo-
Pbi€ YKA3LIBAIOTCSA B TEXHHUSCKUX XapaKTEPUCTHKAX MM B JAHHLIX HHAHBUAOY-
aJIbHO{i rpaly MipoBKH:

S = A%:“ 100% , (120
St = SE%’TD 100% , (122)

D — nuanasox w3mMepenus,

Ecmit MeToauueckas Syr 4 cyObexTuBHasd 8. COCTaBNAIOUIME 3a4aiibl B
abcomoTHOM MJIH OTHOCHTENBLHOM BHIE, TO OHH BHLIYHCIISIOTCS Takxe no dop-
mynam (121) u (122).

10.2.10 Ecnu B M3MepHTENBHYIO LieNb BXOAHT HECKOJIBKO CPEICTB H3Mepe-
HHAA, COCAMHEHHBIX HOCHCAOBATENLIO (Hanpumep, TepMonpeobpasoBaresn
CONPOTHBJIEHHA, IlepenalowHii HopMHUpYyIownii npeobpa3osatent H nokasbi-
BAIOIWHA MUIIHAMNIEPMETP), TO KaX0€ H3 HHX 1IMeeT coOCTBEHHYIO nacnopT-
HYIO HHCTPYMEHTANbHYIO NOIPELIHOCT.

B 3T0M Ciyuae Kaxaas rpaHuLa MHCTPYMEHTaALHOMN OTPELHOCTH OJKHA
ObIThL pHBEaEHa K 06weMy Buay no dopmyiam (121) 11 (122), npuuem B Kaue-
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CTRe pe'xym,'raTa CJlell)’eT IlplllIHMaTb C()OTBETC’I‘B_\'I()IllL‘C 3aueHie BLIXOMHOI
BEJHHYHHDB! KOXI0TO CPEJICTBA H3IMEPEHUS.
B o6iuem Bune

2 2 -
S = L]\E?‘"] +5""2 o 6un:\»’ . (123)

rae Syl Oun2, - OunA = IPAHMLBI  OTHOCHTENLHOI  HHCTPYMEHTANLHOI
MOFPEIHOCTH CPEACTB HiMepeHus oT 1-ro ao
N-10, BXOAALLKX B H3MCPHTEILHYIO Uelb,

Metonnueckas U CyObekTHBHAA COCTARARKIOLIME OCTAIOTCA TEMH K€, 4T0 H
B ClyYae U3IMEPEHHS OHUM CPEeICTBOM U3MEPEHHS.

OnpenenuTb CyMMapHylo NorpettHocTb H3MepHTeNbioii uenn yepes abeo-
JMOTHBIE TIOTPEIIHOCTH OTACHbLHLIX CPENCTB M3MEPCHUII B JaHHOM ciyyae fic-
BO3MOMHO, TAK KaK KaXJas H3 DTHX BEJIMMHH MOXKET BLIPAKATLCA B PA3NIHUHBIN
CIUHIHAX.

10.2.11 Tlpi KOCBEHMBIX HIMCPEHHSX C OAHOKPATHLIMH HaGMOACHHAMN
CBA3b MEXK/ly HCKOMOIT (3iieckoil Benuniioil Z, oupeleiineMoii aprymenra-
M LX), Xy, X, M3MEpPENHBIMIT OTACHBHBLIMII CPCNCTRAMI W3MEPEHHS, TIPE/-
crapnseT co0oi PyHkuuo

22X Xy X)) (124)

Tlpn onHOKpaTHLIX HAONIOAEHASAX PE3YNBTATHI I3MEPEHHS Kax Lol BeIn-
Hbl COBMA/IAIOT C pe3yJibTaTaMi HabmoneHwii:

Xi=Xuis X7 X o3 Xy =Xy, - (125)

OTH BejMUMHBL noacTasnsiotea B Gopmyny (121). Eciu ¢opmyna (121)
HMEET BUL NPON3BENCHUS:

Z=H( X0 X)X, (126)

unu apobu

7 = XN AXD) SN X W)
Sut(XN-1)

To no Qopmyne (128) HaxoauM rpaHUiLl HEHCKIIOUEHHBIX CHCTEMATHUECKHX
OTHOCHTEJIbHLIX TIOTPEUTHOCTER Wimepenusa Bennuu X;, Xa,..., Xy, 06038a41B
MX COOTBETCTBEHHO &yci, Opcls..., Oy, HEHCKIIQUEHHAN OTHOCHTENbHASA IO-

FPEHOCTh KOCBEHHOTO W3MEPEHIA ¢ OQHOKPaTHLIM HaOONEHEM onpeaens-
eTcs no (opmyne

(127)

Buc :1.1‘/52 l+52 2+.‘.+82—

HC 11 neN

(128)

I'pannua ueuckmouentoit abconioTHON NOrpenIHOCTH HAXOAUTCA N0 Pop-
myne



Az = ducli o,

00 (129

rae Z, —3uaucuie Gpu3NIeckoil Bennuiinl Z. nojy4eHHoe Hoclie ee Bhuic-
neuns:

Z =27y, X AZ wpu P=095. (130)

Ecnu gopmyna (126) umeeT Bua MHOrouieHa:

Z=H0) £ HG) £ £ SN, (13D

To no Qopmyne (1106) onpesensioT rpaHiUbl HCHCKIIOUEHHBIX abCOMOTIhIX
NOrpewHocTeH H3MEPEeHHa KaKAoH 13 cocTariasiowsx senudun Xy, X5 .., Y,
o06o03naunB X Xyep, Ve, o Xueh -

Janee Haxoaar rpaHHly CyMMapHO HeHckoueHHo# abcomoTHoll no-
FPENIHOCTH!

He

AZye =1,1)/AX2 | +AX12|C2 b AN (132)

Hckoman kocBenio namepennas Bemiunna Z = Z,, £ AZ nipu =0,95.

10.2.12 Tlpu npaMeIX H3IMEPEeHHAX ¢ MHOTOKpaTHbIMU HabmoueHuaMu of-
pabotka pesynirator HabmoueHnlt M oueHka 1orpetHocTell Pe3yiLTatoR 13-
Mepenus nposoasTes B coorsercTBui ¢ FOCT 8.207.

Ipanuupt cymmapHoil abcomoTHOM NOrpeuHocTH pe3yabTaToB H3MepeHiia
onpenensioT no Jopmyne

AXy = Ky, (133)

rae K — koadupuwuienT, 3aBMcammif o1 cayuaiinoii M HeHCKIoueHHOll cHe-
TeMaTHYECKHX NOrpeIIHOCTel B onpeaenseMbiii no gopmyie

K=—tlontBiue (134)

rpe sy —CymMmapHas CpeiHAs KBagpaTHUeCKan aGcomnoTHas norpetnocTb

(oTknoHenne) pesynbTata M3MepeHus, onpenensemas 1o ¢op-
Myne

(135)

rne AX'¢p — noBepHTEAbHAA IpaHHLEA cay4aiinoil cocrasnsowedi abcomor-
HOM MNOrpeIIHOCTY Pe3ynbTaTa M3MEPEHUs, onpeneaseMas 1o
thopmyne (114);
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AXj ¢ — noBepuTeNblas rpanHua  CyMMapHoii  HeHCKAIOUueHHoii che-
Tematiyeckoil abcomoTHOH HOTPCHIHOCTH, onpenesisemas 1o
topmyne (115);

AX i — rpannua i-roit nenckmouennoit abcoMmoTHOI NerpeninocTi;

£ —uucno  CYMMHPYEMBIX HEHMCKJHOUCHHLIX  CHCTEMATHUECKIIX
norpelHocTeii.

1ic
Ecnu -——9_—-—<0,8, TO HEUCK/IIOYEHHBIMIt CHCTEMATHYECKHMH [OTpeIHo-
vx

CTAMM [TpeHedperatoT i npuHuMaloT AXs = A\¢, |

AXHC . ~ eyt .
eciu T>0’8 TO cnyuaiinoit norpewnocteto npenebperaor 1 npHH-
vyY

MaloT AXy = AX ¢ .

10.2.13 flpu KOCREHHBIX H3MEPEHHSX C MHOrOKpaTHLIMH HabmoacHnamit
OUCHKOI peficTBUTENLIOO 3Havetig du3nucckoil senmmnel Z, onpejcisc-
MOit Kak (PYHKUMS cayHalinblX BeJuHH (apIryMEHTOR), ClYXHT €€ 3HaueHHe Z .
IOJIy'€HHOE TI0CNE  BLIUHCIEHMS  CpPeflHuX  apH(MeTHUEeCKHX  3Havuenii
X, X5,.... X @PTYMEHTOB 110 pesyabratam nabmonenii, T.e.

= (X, X200, XN) (136)

Ecny uckomas senuiuna MoxeT O6b1Th npeacrasnena sutpakennamu (1306).
(137) n (141), HaxomaT cymmapHble abCONIOTHbIE NMOIPELIHOCTH H3MepeHHil
KaKA0H M3 BXOAALIMX B HHX BEJIMYHH X|, X2,..., Xy 10 opmynam (134), (136)
u(137)

AXs = KNisiy, AX2s = K2823, ... AV vy = KNSy . (137)

Jna dyuxumi Bupa (136) u (137) rpanuiy cyMmaphoii oTHOCUTENbHOH Ro-
FPEUIHOCTH OINPEneNAloT, nepeBods cymMMmapHbie abcoOTHBIE MOrpelHOCTH
(137) B oTHOCHTENBHYIO (pOpMY

Oz = A ,028 =

- g Mo s AYwe (138)
Xnl Xn2 XnN
|, NofcTaBuR 1x B hopmyny, aHanornunyo (128) nonyuator:
Sy = L1J8% +83; +...+ 83 . (139)
I % % . o— 6}:2 0,
paHuiua cymmapHoii abcomoTHOH NOrpemHocTd AZy = Too Ye.

3uauciie UCKoMoii sennunbl Z = 7 + AZy npu P=0,95.

Hns dynkunn Bupa (131) cymmapiyo abcomoTuyio HorpeuIHocTs onpeae-
AT 110 Gopmyne, aHanornyunoi (132)
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AZy = VAXE + AYD 4. AX Dy . (140)

10.2.14 K pacyernbiM GOpMynaM MeTOAVKW MchbiTamiil 3080ynasinBato-
WMX YCTAHOBOK, HE MOJLAAIOIINMCSH aHAIN3Y yKazaHHLIM cilocoboMm, crenyet
npUMeHNTL MeTolb! AnddepeHUHanLHOTO HCUUCASHUR,

B obutem cnyuae npubanxento cyMmapHas abcomorHas norpeinocts AZ,
KOCBEHHO H3MEpeHHas MpH MHOTOKPAaTHbLIX HAOMIOAECHWUAX, onpeneiiseTcs
IHdiepeHUIanbHbIM YPaBHEHHEM

(141)

o
rae FA YacTHbIE NPOI3BOAHLIE YpasHeHus (136).
1
MoxHo Takxe Ha ocHoBe ypaeHewus (141) onpeaenits cpenHIoo KBaIpa-
THUCCKYIO OTHOCHTENBHYIO NOIPEIUHOCTL §7 PE3yNLTaTa KOCBEHHOTO H3Mepe-
RHs 110 hopmyne

5

< N -

- ZP‘QL"} , (142)
O,

i=t

Jna ¢yuxunit Bupa (126) u (127) norpewHocts §7  onpelensercs o
dopmyne

(143)

rue SZ, —CpenHAa KBalpaTH'uecKas OTHOCUTEMbHas NOrpeiHOCTL pe3ynb-

TaTa H3MEpeHus apryMenTa ; , onpenensemas no gopmyne

.T~x—,
8y == (144)
X
rpe .S‘Yl — CpennHsAs KBagpaTtHyeckas abconoTHas MOTpPeLIHOCTDL PE3YJib-

TaTa
M3MEPEHHA apryMeHTa X; , onpeaeiisemas no dopmyne (113);
X, —CpenHee apuMETHHECKOe 3HAUEHHE NCMPABNEHHLIX pe3ynsbTa-

ToB HabmoneHus, onpenensemoe no gopmyne (112).
Jins gyukumn supa (131) cpeaHsas kBaipaTiueckas OTHOCHTENbHAs Mo-
rpewHocTs 8z onpenensercs no Qpopmyiie
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145)

Hpn 3TOM CpCanss KBaapaTHueckas abcontornas NOIPEIocTy pe3yvnbTara
KOCBEHHOTO N3MEPEHNA

(146)

10.2.15 Ecan dopmysna (142) ssnserca cloXHOi, TO juis onpenenehss
cpeauell KnanpaTHIECKOH MOTPEUINOCTH PE3yNbTaTa KOCREHHOrO W3MepeHus
U3 Hee BbLIEAIOT OTAC/bHbIE 3aBHCHMOCTH — apryMEHThl, KOTOphLIE NPHHAMA-
10T 33 HOBbIE NIEPEMEHHDIE, K I HUX BBIYHCISIOT CPeAneKBanpaTHUECKHE T0-
TPEUIIOCTH PE3YNLTATOR HIMEPENNii,

Metop onpenenenus norpentiocteil kocBennbix niMepennii guznuecknx
BEJMUYHH C HCMOJB3OBAHUEM CPENHMX KBampaTHUeCKHX HOFpeiuHocTedl apry-
MEHTOB npuseged, nanpumep, 8 FOCT 12.3.018.

10.2.16 Tonyuenibie 3HAUCHHA TOTPEIIHOCTH CPAaBHUBAIOTCA €O 3HaYe-
HUAME JIOTIYCTHMBIX MIOFPEeLHOCTEll, NPUBECHHBIME B HOPMATHBHLIX ROKY-
menTax. HiurepBan rnorpewtHocTi u3Mepenuii napaMerpa, nojay4ennntii B pe-
3ynbTaTe aHanH3a SKCNEPAMEHTANbHBIX NAHHBIX, AOHKEH HAXOANTHCA BHYTPH
NOBEPHTENLHOMO MHTEPBAja 3TOFO NAPAMETPa, YCTAHOBJIEHHOIO METOLNKOI
HenbiTaHHA.
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TIpnnoxenne A
(cnpasounoc)
NMEPEYEHDb BEJIUYHUH, ONPEAEJISAEMbIX
MPU UCHOBITAHUAX 30J0YJNABJIMBAIOIUNX YCTAHOBOK

Iorpemnocts,

Hopmarusuo-

68

Haumetnosanne (i3uHMECKHX BEANUHH % TECXHUUCCK I
W 11X Pa3sMEpHOCTH abco-| oTiock- JOKYMEHT
NOTIA TCiibHAR
1 2 3 4
OGmas crencus, ounerkn rasa. %, na yposue: 904 0,5 - PH 52.04.59 -85
95] £0.25 - [PI152.04.59 -85
98 10,1 - |PH52.04.59 -85
99 0,05 -~ |PJ152.04.59 -85
MaccoBbiii PACXOAL 30061 B FA30X0AIC 34 30010- - +23  |Pacuer
naBanBalonLeli yeraioskoii (3YY), kr/u
MaccoBast KOHHEHTPAILRIR 305! B ILIMOBBIX - 25 {I'OCT 17.2.4.02-81
rasax 3a 3VY, r/im’
O6eAILT PACXOJL JILINOBOTO T'aza, M/ - +10 {PJ152.04.59 -85
Temnieparypa JibiMoBOTO rasa. °C +3,0 - P/l 34.11.307-96
Conepkanne B abiMoBoM raze RO, n Oy, % +0,2 - PH 34.11.321-96
ICratiucckoe fasacuie aLIMoBoro rasa, I'la - +2.0 (F'OCT 17.2.4.06-90
TTonnmic Hanopsl rasa Ao # 10CHIC 3010y1aBAN- - +2,0 {TOCT 17.2.4.06-90
{Batomcit ycranonky, Tla
[Temncparypa xenoanoro sossyxa, °C 1,0 - PR 34.11.321-96
Koaddmumenr usbrirka Bo3ayxa -~ +3,5 |MT 701.000.012-86
IA3POINHAMHYECKOE COTIPOTHBIICHIE 30JI0YIaR- - +3 JCT C3B 4028-83
uBatouieii ycranosky, Ia
Naccowﬁ PACXOl BOALI, MIOAABAEMOI Ha Opo- +2,5 |PH34.11.321-96
LICHHE MOKPBIX 30J10YIOBHTEACH K 11a 30110C-
MBbIBHBIE annaparsl, Ki/H
/laBnelHe BORLI, NOJABACMO#L Ha Opolleline PI134.11.321 -9(;-4
MOKpLIX 30n0ysoBureneii, MiTa - +25
€MIepaTypa BO/bl, 1101aBacMOoi Ha opoletHe P1134.11.321-96
MOKpBIX 30n0ynosuteneii ¥ otpaborasiueit 1,0 -
nyapne, °C
Osﬁbemmﬁ pacxon razoo0PasHOro TOMIMBA. - +1,6 |PA34.11.315-96
A/
[Temnepatypa razoofpasiioro Tonausa, °C +2.0 - PI134.11.321.96
Jlasaenue rasoobpasyoro roinusa, Mlla - +1,0 (P134.11.321.96
[170THOCTh ra3006pa3HOr0 TONANBA. KI/M® +0.004 PJ134.11.321-96
Pacxo)l MUAKO'0 TOTUIHBA. (10/IABACMOTO B KO- - +2.0 [(MH 1953-88
res. t/y




Oronyanue npuroxcenus A

i 2 3 4
1 1apo1pOH3BOAHTENLIOCT] KOTAQ, T/4 - +1.5 1PJ134.11.321-96
UlaBnenue ceexero napa, Mla - +1,0 |PJ134.11.318-96
'TemMnepaTypa ceexero napa, °C 2.0 - PJ134.11.321-96
MaccoBbIit pacxon fiapa. oaBacMoro Ha +1.5 P11 34.11.321-96
TIPOMIICpErpes, T/4
Jlasnenne napa, NojABAEMOI0 A HpOMIIEper- - +1.0 |P/134.11.316-96
8, Mila
Femneparypa napa. nojasaeMoro wa npomne- | 420 - PJ134.11.313-96
crpes. °C
JlaBncune ropadero napa npomncperpesa, Mllaj - +0.6 |P/134.11.316-96
[Temnepatypa ropatero napa npoMicperpena. +2.0 - PH 34.11.313-96
rC
Macconrnil pacxo napa ia coflcTReHILIC ByX- +2.5 |P134.11.321-96
b1, T/
Jlannienie napa, pacxojyeMoro na cobcrrennnic 2.5 IPJ134.11.316-96
k. Ml la
[Temneparypa napa, nojanaenmoro na coberpe- | +4.0 PJ34.11.313-96
HBIE HYKAML, °C
MaccoBhli pacxojt NHTaTeILHOI BOJIbL, T/4 - +1.5 P/134.11.321-96
Ulannenue nurarensiioit noast, Mila - +1.0 [P 34.11.321-96
Temueparypa nurarensholi noawl, °C +3.0 - PJ1 34.11.317-96
Ulapnenne napa 8 6apabane kotna, MlTa ~ +1.0 |PA 34.11.318-96
PaGouas Tennora cropaius HU3Has: +170 - rOCYT 10062
ra3000pa3ioro Tommsa, klx/n’
xujxoro Tonansa, MJIbx/kr +130 - TOCT 212621
TBCP/IOTO TONAUBA, KIK/Xr +85 - {IOCT 147-95
(UCO 1928-76)
Pabouas 3onntioCTh TOMRHRA, Yo +0.5 - 11022-95
(UCO 1174-81)
Pabouas BnaxxHOCTHL TonBa, % 0,3 - I'OCT 11014-81
Conepxanue roprouux, %:
B YHOCE - +0.2 |FOCT 11022-95
(UCO 1174-81)
B lITAKE - 40,2 {OCT 11022-95
(UCO 1174-81)
bapoMeTpHueckoe AaBNEIHE, MM PT.CT. - #).5 |P/134.11.321-96
Touka pochl AbIMOBOIO raza. °C - +10  |CT COB 4028-83
1B naroconepxanue AbIMOBOFO 1333, [/M' - +10  [CT CDB 4028-83
Pacxox 3nckTposneprii na razoouHcTky, kBruf - 2,5 |CTC3B 4028-83
C1ta TOKa KOPOHb! NOJCH. MA - £10.0 |PJ134.11.321-96
| lanpsxcuue Ha anekTponax uoneii, kB3 - +5.0 |P/134.11.321-96
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Mpuioxenne b
(pexomenidyemoe)

[APUMEPHBINA NEPEYEHD CPEACTB U3MEPEHUN
MPU UCTILITAHUSIX 30JI0YJIOBUTENEN

[lorpew-
HOCTh
uimepe-
Hawnmcnonanne HUH ;?6- Tun “::i%;ﬁf#m Cranaapt
conoT-
nas. %

1 2 3 4 6
[TuineorGoprinic TpyGxu | 3 - - 1'OCT P 5082095
C CaNlbIHKAMI
i [nepnmoneTpiicekne +3 - - -
rpy6Gxn Flpawnrnn
lc iepxarcnamMu
MukpomanoMeTph xua-§ £l MMI1-240 0-2.4 xlla 1'OCT 18141-84
KOCTIIblE
Manopakyymmeip *2 - 0-300 1'OCT 2405-88
U-o6pasiubiii 1 0-600 MM
TTpyxuutibiii MauoBaky- | +3 - 58-98 xIla 1"OCT 2405-88

MeTp
Hapomerp +0.5 {M-67 90105 xITa TV 25-04-1618-72
IBAMM-1
[pcoGpazosarean Tep- | 2,5 [TXK-0515  [-50 mo +600 °C [FOCT P 50431-92
IMOJIEKTPUYECKUC MOK 584-1-77)
[Tepmonpeobpazosatenn | £2,5 [TCM-0879 |50 no +150°C [FOCT 6651-94,
CONPOTUBAECHUS TCTI-0879 |50 no +600°C [TY25.02.2207.16-78
TToTemmomerp nocro- +2.5 {I1-63 05-107-100 {OCT 9245-79
jarHOrO TOKA IMD
Moct nocrosusoro +2.5 IMO-624-52 [0-50u 0-100 ["OCT 7165-93
ToKa °C M3K 564-77)
FOCT 19876-81
[TepmomeTpol pTyTHBIE +] - FOCT 9871-75
Cazoananu3arops +2.5 |I'XIi-3M OCT 25.1256-86
QUINTOX Fo xe
KM 9006 0-800 ppm -
Ttsto 360 (0-500 ppm —"'—
IMR 3000  |0-100 ppm "
GRAVIMAT 1SO 9096
SHC-502_ [0,1-50000 mr/v’ [OCT P 50820-95

Oxonnanue wperoxcenus B
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i 2 3 4 6

CekynnoMepsl £0.2

[ranrenuspxyns COM np2a-3 0250 amm I'OCT 166-89
HCO 3599-76)

PysieTka uamepntenphas | +0,2 - 0-51n0-10m  JFOCT 7502-98

eTainuyeckas

Bech gecsaTHunnie +0,2 HIIB-20 MO 10-100 kr T'OCT 27735-95

Beck! TeXHUYCCKHE +0,2 |- 1020 xr "OCT 14004-68

MarioMeTpht npyxcHi- +0,2 MO TY 25.051481-79

HBIC MTH 1-2450 xlla F'o xc

Manomerp mndiepen- 3 JIM - FOCT 18140-84

IHUTBH B 1°CT1 To ke

Bechi aHaMTHUCCKHE +3 AJIB-200M — 1'OCT 24104-88
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HAPIIMAJIBHOE JABJEHUE

lMpunoxenne B
(cnpasounoc)

N KOHUEHTPAUMSA BOIJAHBIX ITAPOB

Tem- | Hapunansnoe nas- Kounueurpauus Bosisiibix napos na 1 M, T
nepa-| AcHKE BOAAHBIX | praHoro rasa NpH HOPMANIBLHBIX YCAOBHAX
TypA. napos Py AaHIBIX

°C fa | MM precr put CYXHUX razos / BJIKHBIX Ta308 f”

1 2 3 4 5 6

0 6.1 458 4,84 4.8 4.8
5 8.65 6.5 6.8 7.0 6.9
6 9.3 7.0 73 7.5 74
7 997 7.5 7.8 8.1 4.0
8 10.6 8.0 8.3 8.6 8.5
9 114 8,6 8.8 9.2 9.1
10 12.2 9.2 9.4 9.8 9.7
11 13.0 9.8 10.0 10,5 10,4
12 13,9 105 10.7 1.3 11,2
i3 14,9 11,2 11,4 12,1 1,9
14 15,9 12.0° 12.1 12,9 12,7
15 17,0 12.8 12.8 13.7 13,5
16 18,0 13.6 13,6 14,7 14,4
17 19,2 14,5 14,5 15,7 15,4
18 20,6 15,5 154 16,7 16,4
19 22,0 16.5 16.3 17,9 17,5
20 233 17.5 173 i8,9 18,5
21 24.8 18.7 18,3 20.3 19,8
22 26.4 19.8 19.4 21.5 20.9
23 28.0 21,1 20,6 22,9 22,3
24 29,8 22.4 21.8 244 23,1
25 3L6 23,8 23.0 26.0 252
26 335 25.2 24.4 27,5 26.6
27 35.5 26.7 25.8 293 28.2
28 37.6 28.3 272 31 29,9
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Hpooonxcenue npunoycenns B

1 2 3 3 5 6
29 | 399 | 300 287 330 37
300 | 423 | 318 304 351 336
31| 448 | 337 320 37.3 366
32 | 4734 | 357 339 39.6 377
3| 502 | 377 35.6 419 399
34| 531 | 399 375 443 22
35 | 562 | 422 396 473 4,6
36 | 593 | 446 035 50.1 47,1
37 | 626 | 47. 439 531 93
38 | 660 | 497 462 56.3 52.6
39 | 696 | 524 485 59.5 554
0| 735 | 553 ST 63.1 58.5
a__| 770 | 583 53.6 66.8 61.6
a2 | 820 [ 615 56.5 70.8 630
a3 | 860 | 6438 592 749 68.6
a1 | 910 | 683 623 79.3 722
a5 {950 | 719 654 84.0 76.0
a6 | 1010 | 757 68.6 89.0 80,2
47 | 1060 | 796 78 941 843
a8 | 1110 | 837 753 99.5 88,6
49 T 1170 | 880 79.0 105.3 93.1
50 | 1230 | 926 83.0 1114 97,9
51| 1290 | 972 86.7 1180 1030
52| 1360 | 1021 90,9 1250 108,0
53| 1830 | 1072 95,0 1320 1130
54| 1500 | 1125 9.5 139.0 119.0
55 | 1570 | 1180 1043 1480 125.0
56 | 1640 | 1283 1080 156,0 131.0
57 | 1720 | 1298 130 1650 137.0
58 | 1810 | 1361 119.0 1750 144.0
59 | 1900 | 1426 1240 185.0 151.0
60 | 1990 | 1494 130.0 196.0 158.0

Oxronvanne npunoycenns B



] 2 3 4 5 6
61 208.0 1564 136.0 209.0 160.0
62 218.0 163.8 142.0 222.0 174.0
63 228.0 1714 148.0 235.0 182.0
64 239.0 179.3 154.0 249,.0 190,0
65 249.0 187.5 161.1 265.0 199,0
66 261.0 196.1 168.0 281.0 208.0
67 272,0 205,0 175.0 299.0 218.0
68 286.0 2142 182.0 318,0 228,0
69 298.0 2237 190,0 338.0 238.,0
70 310.0 233.7 197.9 361.0 249.0
71 324.0 243.9 200.0 384.0 2600
72 339.0 254.6 219.0 409.0 271.0
73 353.0 265.7 223.0 437.0 283.0
74 368.0 271.2 232.0 466.0 295.0
75 384.0 289.1 241.0 499.0 308.0
76 401,0 3014 251,0 534,0 321.0
77 418.0 314.1 261,0 575,0 335,0
78 436,0 3273 2710 6I'7,0 349.,0
79 454,0 341.0 282,0 665,0 364.0
80 473.0 355.1 298.0 716.0 379.0
85 576,0 433,6 353.0 1092,0 463.0
90 700,0 5258 423.0 1877,0 563.0
95 850,0 633.9 504.0 4381,0 679,0
100 | 1010.0 } 760,0 597,0 o0 816,0




IMpunoxenne I’
(cnpagounoc)

3HAYEHHME (3 1 ROF™° LIS OCHOBHBLEX TBEPABIX TOILJINB

Toununo B RO
1 2 3

Jloneuxie AaRTPAUMTH! H KAMEHHbIE Yran:
anrpauntht (Alll. ACLI) 0.043 20.10
nonyanrpaimy (11A) 0,085 19.35
Touwii (T) 0,104 19.00
razosurii (I'P, M. I'CILT) 0.127 18.60
JummmowtaMennbil I, ACHE AIMCHYD 0.121 18.70
Kysnenkne kameunsie (g1axthoii gobuiun) yom:
Jumnnorsiamcnnndi (J1P, JICHT 0.122 18.70
rasosntit (1P, TCHI) 0.136 18.50
crnabocnekaloniics:
[CCP. 1CCOT 0113 18.82
2CCP, 2CCIL 2CCOT 0.06 19,00
Towwit (TP, TOLL) 0,095 19.17
Kyssenkue xaMmeunsnie (KapsepHoit Ao0b1tin)
OKHCenHNbIe YIn:
rasosuiii (I'P, OK) 0.105 19,00
cnabocnekatomuiics (1CC, 2CC) 0.103 18.98
Tomwii (TP, OK) 0.096 19,15
Kaparauannckue kamennbte yran mapxn K (KD, 0.116 18,80
HPOMITPOAYKT)
DxubacTy3cKite KaMeHHbie YIan:
mapku CC (CCP) 0,112 18,87
kuzenonckHe kameHtvie yrau (IF'P.I'CLY) 0,143 18.30
eropiunnckuii nonyantpauut (ITAP) 0.08 19,50
JlsBoBCKO-BOJIBIHCKHE KaMeHBbIe YraH Mapkn 1P 0.117 18.80
Bypbie yrau:
110IMOCKOBHBi} 0,084 19,30
yensbuHckuii 0.092 19.20
60rocnoBCKHit H BECEHOBCKRIT 0.059 19.80
Ha3apOBCKHii (.064 19,70
upIa-0oPOJIMICKHIT 0.071 19.60

Oxonvanne napunoncenusn I




2 3
Chnaueu:
ICTOHCKIIT 0,108 18.95
TOBCKHIA 0,078 19,50
KaHIpCKHH 0.210 17.40
Topd 0.073 19.60
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Tlpunoxenne /1
(cnpasounoe)

NMEPEUYEHb JOKYMEHTORB, HA KOTOPBIE
JAHDBI CCBUIKHA B P 153-34.1-27.301-2001

O6Go3nauenmne 111

Hamumenosanne HJ1

Pasznen. B koTopom
HMCETCS CChifKa

2

3

TOCT 4.58-85

CIIKTIL. MaioMcTpat, BaxyyMMCEPBI. Mano-
BAKYYMMETPBL. TAFOMCPAL HANOPOMEPHI H
raronanopomepst. Hosmenxnarypa noxasa-
restedt

6.2:

upmaoxenne b

1'OCT 4.135-85

CIHKIL. Manomerpnt juidepepeinmansurie.
HoMenknarypa noxasasescii

To we

rocrt 7.32-91
(NCO 5966-82)

Cuctema craiiapTor no nuopmanui,
OHOIMOTETHOMY B H3NIATENLCKOMY ALY
Onut o waysno-necheaonareanckoil paGo-
Te. CTpykTypa 1 npasiuia oopMncnus

VOCT 8.207-76

I'CH. TpaMnic n3MEpPCHAA ¢ MBOYOKpaT-
HeIMI HabmoaernaMn. Metonn 00paGoTKH
pesynwstaroB Habmonennii. OCHOBHBIC [10-
JIOKCHHA

10.2.14

I'OCT 12.3.018-79

CCBT. CucteMmut Bentunginionnsie. Mero-
bt AIPOAUTIAMHUICCKHX HCURITaHNIT

13: 10010 10.2.17

rOCT 17.2.4.06-90

Oxpana npupoast. Atmocipepa. Metoast
ONPENENEHHs CKOPOCTH # Pacxoa ra3ornsl-
JIEBBIX IOTOKOB, OTXOUSIIHIX OT CTalMO-
HapHbIX HCTOUHBHKOB 3arpA3HCiig

1.3; 15

I'OCYT 17.2.4.07-90

Oxpata npuponst. Atmocepa. Metount
Ollpe/cneH! AABACHNUS H TEMNIEPATYPhI
FasOnbuICBLIX NOTOKOB, OTXOASINNX OT
CTAUUOIIapHLIX HCTOMITHKOB 3arpsasueins

1.5;6.2

I'OCT 147-95
(MCO 1928-76)

Torumvso TBEpROC Munepanniioe., Onpene-
neHue BhICWEH TCIAROTH! Cropaus U Bbl-
YHCIIEHHE HU3UIEH TEIUIOTHE Cropaitis

Tpunoxenne A

FOCT 166-89
(KCO 3599-76)

Hlraurenunpxynb. TexuHucCcKre YCHORHS

Tipuaoxenue B

I'OCT 2405-88

ManoMeTpbl. BAKyyMMETPhI, MAHOBAKYYM-
MCTPBL. HAIOPOMCPH ¥ TATONAITOPOMCPHI.

To xe

O6ume TEXHHUECKUE YCAORHS

Hpooorxcenue npwroxcenns Il
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]

2

FOCT 6651-94

Tepaonpeobpaszosarenn CONPOTHBACHKA.
Obume Texnuycckue TpeGonanus 11 Mcro-
bl HENLITAHUH

2.1;
npunoxeic b

I'OCT 7165-93
(MK 564-77)

MocCTh! 1HOCTOAHNOTO TOKA JUIS H3MCPEHHA
COUPOTHBRCHHA

[Ipunoxenuc b

roCT 7502-98

Pyserkys w3MCpHTEbIbIC METANIHYECKHE.
Texnuucckie ycnopus

To xe

I'OCT 9245-79

TTOTCHIBOMCTPSI TTOCTOSHHONO TOXA. 13-
sepirininie. QOnme Texmeckie ycao-
BHS

I'OCT 9871-75

TepMOMETPLI CTEKAFIILIC PTYTHLIC, DACK-
TPOKOHTAKTHLIC H TEPMOPCIYNATOPLL. Tex-
HHUECKUE YCIOBUY

punoxemste b

FOCT 13320-81

1 a30anam3aropst HPOMLIBLICHNHBIC aRTO-
satiieckie, O0ue TEXHUMCCKIC YCIOBHS

1.5

FOCT 14004-68

Beebl priuaknbic 001mero nasnaucnus.
[pesiennt RspenmBaniil, HOpME TOMHIOCTY

Hpunoxenne b

1'OCT 18140-84

Manonsmerpi andpdepenimansinie I'CIL
O0nme 1eximicckue Tpedopattus

6.2: npunoxesnc b

I'OCT 19876-81

MOCThI HOCTOSHHOIO TOKA M3MEPHTCALILIE
wipposnie. O6LIHE TEXHHUECKHUE YCIOBHA

Hpunoxcune b

I'OCT 22524-77

Huxnomerprl crexnsntnie. Texnnueckue
YCAOBHS

6.1

I'OCT 24104-88

Becni naboparoptivie oOLICro HazHauens
11 ofpaszitosnie. O0mue TexHHUUCCKHE yeno-
BUA

ITpunoxcuue b

I'OCT 24258-88

Cpencrsa noamaluusanng. OO6mme tex-
HUYECKHC YCAOBUS

1.63

OCT 26887-86

T1nouanKky ¥ AECTHHLL WIS CTPOHTCALIIO-
MouTaxHLIX pador. OOuME TeXnHyecKe
yCAoBus

1.6.3

IOCT 27321-87

Jleca croeutibie IPUCTABHBIC [T CTPOU-
TENLHO-MOHTKHKIX paboT. Texnuueckie
yCAOBHA

1.6.3

I'OCT 27735-95

Bechi GuiToBbie. OOLIte TEXHHYECKHE Tpe-
bopauns

ITpunoxeune b

'OCT 28498-90
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Oxonnanue npunoxcenus JI

1

2 3

I"'OCT P 50342-92

NpcaGpasowarci TepmodickTpiticekne. |,
OBue TEXHHYECKHE YCHOBHS )

[OCT P 50431-92
(MDK 584-1-77)

Tepmonapws. Hacrs |. Homunansubic v
CTATHUCCKHE XAapaKTepHCTHKH npeobpaso-
Banus

2.1:
npunoxenne b

I'OCT P 50759-95

Ananw3atops! ra3on 418 KOHTPoOAa npo-
MBILLICHHAIX # TPAHCTIOPTILIX BLIOpocor. [1.5
QOuME TCXHHUCCKHC YCROBHS

'OCT P 50820-95

Q6opynoBanmic razsouncTioc B nLicy1an-
ausatonce. Mcrosst onpesenenns sanw-  [1.3:2.5
JENNOCT H 1a305IbIICRBIX IOTOKOR

OCT 25.1256-86

Fasoanamuzatopst I'X11-3M 32

npyuaoxenne b
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Ipunoxenne E
(cnpasounoe)

I Taumcriopanne HCHONLIOBANION JTTCPATYPL!

Paznennr, B koTOpLIX
€CTh CCLUIKH

Meroanneckue yKazatus 110 ONpCAC/ICHHIO NapaMCcTpoR 1'a30-
BBIX NOTOKOB A7 ONpeAcNeHus 1 pacudra BbleOCOB H3 CTa-

2001

HMOHAPHLIX HCTOYHHMKOB pasnoro Thna JL.: n3g-so FockoM- 13
npuponst, 1985.

[Tpasina Texiwkit 6¢30HACHOCTH NPH YKCARYATAIMH TEM0-

MeXaillueckoro o0opyJIOBAlIHS MCKTPOCTAHIUT M TENNOBLIX 1,6
cereit — M.: HLL «DHAC», 1997.

Tlpasnia Texnuxy 6C30naCHOCTH IPH IKCIULYaTALUH DAEKTPO- 1.6
ycranonok — M.: HI1 «DHAC», 2001. *
Tensonoii paciér xoTiaos (HOpMaTHRILIT MCTOJL). H3/AIHE 3.3
nepepaborannoe u noitoasciie. C.-llerepGypr, 1998. 4.1.1
[epeuenn cpeacts uamMepetnii KouneHTpanuii 3arpasHgonu

BEBIECTR B BHIOPOCAX HPOMBRIICHBLIX pCANpHATHIL M. 3.2
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COUEPKAHUMUE
1 OPTAHM3AUUA HCNBITAHUN Y HHOJIOTOBHUTEJIbHLIX PABOT
1.1 O6bem HenbiTatil
1.2 Topanox Buinonnennst paboT NpH HCILITAHHAX
1.3. Buibop MepHbIX ceuennit ans i3mepenii

1.4. Ycaosia paboThl KOTEAbHBIX YCTAHOBOK TIPH NPOBEACHIS HCNbITAHIH
3onoynosuteeit

1.5. Cpencrtna npoBeneHua HCbITaHmii

1.6 Tpebopanna 6e3onacuocti

2. OIMPEJIENEHHE TTAPAMETPOB JILIMOBBIX 'A30B
2.1. Usmepennc TeMicparyphbl

2.2 Wamepeniic napieuns

2.3. OnpeneneHiie IIOTHOCTH ALIMOBBIN I'a3on

2.4. I3Mepeline BNaXHOCTH ALIMOBBIX Ta308

2.5 Onpenenexne TemnepaTyps! TOYKH pOCKL ABIMOBBIX Fa30B
3. OINPEJEJIEHNE COCTABA JbIMOBBIX T'A30B

3.1. MaccoBas KOHUEHTPALNS 30/l B ALIMOBBIX Fa3ax

3.2. Onpenenenue conepxauns RO, 1 RO+ O,

3.3. Onpeneneuve ko3dduuuenta u3GbiTka BOIAYXA

4. OIIPELEJIEHHUE PACXOJIA JIbIMOBbBIX 'A30B

4.1. OnpeneneHHe pacxoa IbIMOBBIX Fa30B MO HX CKOPOCTH B CEHEHHH ra3o-
xona

4.1.1 Onpenenenne ko3¢ dhuLHEHTa HePaBHOMEPHOCTH MO
4.1.2. Boibop KOHCTPYKIMH THEBMOMeTpHueckoii TpyOKkH
4.1.3 PacuérHble 3aBHCHMOCTH

4.2. Onpenesnenne 00bEMHOFO PACXOAA ALIMOBLIX F'a30B MO KOMIUECTBY
CXHTaeMoro TorJinBpa

4.2.1. Oupenenenrne MaccoBOrO pacxoua ToIHBa

81



4.2.2. Ot6op npol TorBa OMAroBLIX OCTATKOR
4.3. OnpenacnerHe CKOPOCTH Ta30B B OCHOBHBIX 3NEMEHTAX 30Ji0ynosiTeneii

5. ONPEJENIEHUE MACCOBOI'O PACXOJIA 30J1bl,
COJIEPXKALLENCA B ILIMOBbLIX "A3AX

5.1. OrGop npoObt 3anbIEHHOTO ra3a

5.2 KoHCTpyKuua NbeoTOOPHOTO 30H/1d, M3MEPHTENLHAA AflfIapaTypa M CXeMa
HMepenii

5.3 onpenenenue MacCOBOTO Pacxona 30bl

6. OMIPEAEJIEHHE MACCOBOI'O PACXOJA H JABJIEHWA BOJIbI HA
30JIOVJIABJIMBAHME, NMOJABAEMOM JUJ151 OPOLUEHHSI MOKPBIX
30JI0VJIOBUTENE Y 30JI0CMBLIBOB

7. ONPEAEJIEHHUE CTENEHH OUUCTKH JbIMOBLIX I"'A30B

8. ONPEAEJEHHUE 3ATPAT DAEKTPOSHEPT'MH HA OYHCTKY libl-
MOBbLIX TA30B OT 30J1bl

9. OBPABOTKA PE3VJIbTATOB MCIbITAHUH U COCTABJIEHUE
TEXHHUYECKOT O OTYETA

10. OGPABOTKA PE3YJIbTATOB MU3MEPEHHH U OLIEHKA
MOIrPEIIHOCTEH

10.1. O0uue nonoxenus
10.2. Anroputm 06paboTky pe3ysbTaToB H3MEpEHnit

Tpunoxenus
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