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IIpenuciioBue

Ienu u npuHmMnel ctanaaptusanuu B Pocculickoit @enepannn ycraHoBieHbl DenepalbHbIM
3akoHOM OT 27 aekabps 2002r. Ne 18403 «O TEXHHYECKOM PETyJUPOBAHWUU», a TMpPaBHIIA
NPUMEHEHHUS HAlUMOHAJbHBIX cTaHaapToB Poccuiickoit ®enepaumun - ['OCT P 1.0-2004
«Crangaptuzamnus B Poccuiickoit @enepanyn. OCHOBHBIE MTOJI0KEHUS»

Caenenus o cranaapre

1 TIOAI'OTOBJIEH  BcepoccuiickuM  Hay4YHO-HCCIIEIOBATEILCKUM  HWHCTUTYTOM
cranpaptusaiuu U ceprudukamuu B MammHoctpoenun (BHUMHMAIL) u OAO «HayuHo-
HCCIIEIOBATENIbCKUI TpaKTOpHbIA HHCTUTYT HATHU»

2 BHECEH BHUMHMAII



3 YTBEPXJIEH U BBEJIEH B JIEVICTBUE Ilpukazom ®enepanbHOro areHICTBAa MO
TEXHUYECKOMY PETyJIUPOBAHUIO U METPOJIOTHH OT 25 okTs10pst 2005r. Ne 261 ¢t

4 Hacrosiuil cTangapT sBiseTcs MOAU(PHUIMPOBAHHBIM 10 OTHOIIEHHIO K [IpaBunam EDQK
OOH Ne 96 (gxmrouast mompaBku cepuu 01) «EauHOOOpasHbIC MPEANMMUCAHHS, Kacarol[Hecs
oq)mmaanoro YTBCPKACHUSA HBHFaTGHGﬁ C BOCINIAMCHCHHUCM OT CiXKaTuA JIs1 YCTAHOBKH Ha
CETbCKOXO3SMCTBEHHBIX U JIECHBIX TPaKTOpax U BHGI[OpO)KHOﬁ TEXHHUKE B OTHOIIICHUU BBI6pOCOB
3arpsI3HSIOIIMX BerlecTB atumu asuratensmu («Uniform provisions concerning the approval of
compression ignition engines to be installed incagpural and forestry tractors and in non-road
mobile machinery in regard to the emission of galhs by the engines», MODI)lpu 3Tom
JOTOJTHUTEIbHBIC cltoBa ((hpassl, pasmen la u npunokenue JK), BKIIOUYEHHBIE B TEKCT CTaHIapTa
IJid ydeTa OCOGGHHOCTI/I HaHHOHaﬂbHOﬁ CTaHdapTU3aluu, BbIACICHBI KYPCHBOM

5 B3SAMEH I'OCT P 41.96-99 [Ipasua EDK OOH Ne 96)

Ungopmayus 06 usmenenusx x Hacmoswemy cmavoapmy nyOIuKyemcs 6 edce200HO
uzoasaemom uHpopmayuonnom ykazamene «Hayuonanvnvie cmanoapmoi», a mexcm uzmeHeHul
U NONPABOK - 8 eHCeMeCIYHO U30A8aemMblX UHGOpMayuoHHvix ykazamensx «Hayuonanvhvie
cmandapmer». B cnyuae nepecmompa (3amenvt) uiu OMMeEHbl HACMOAWE20 CMAHOAPMA
coomseemcmayloujee  ygedomienue 0Oyoem OnyONUKOBAHO 8  eHCeMEeCAUYHO U30A8AeMOM
ungopmayuonnom  ykazamene  «Hayuonanvnvle  cmanoapmor».  Coomeemcmesyrouas
ungopmayus, yeedomienue u mekCmovl pa3mMeujardmes maxice 8 UHGOPMAYUOHHOU cucmeme
00We20 NoIb308aHUS - HA OPUYUATLHOM callme HAYUOHAIbHO20 opeana Poccutickoii @edepayuu
no cmanoapmuzayuu 8 cemu Mumepnem

Jeicmeue TI'OCT P 41.96-2005 eoccmanoeneno 011 000p060abHO20
npumenenua na meppumopuu P® ¢ 01.03.2014 oo 01.01.2020. Pewienue o
npumenenuu I'OCT P 41.96-2005 wau I'OCT P 41.96-2011 ¢ mnepuoo c
01.03.2014 00 01.01.2020 ycmanasnueaemcsn é 20cyoapcmeeHHblX KOHMPAKMAX
(0oc060pax). B unblx ciayuasx peuwieHue NPUHUMACHICA CAMOCHOSAMETbHO

3aunmepecosannvimu opzanuzayusmu (npuxaz Poccmanoapma om 25.02.2014
N 44-cm).
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Bubnuorpadus

HAIIMOHAJBHBIN CTAHJAPT POCCUUMCKOMN ®EJEPAIIUN

EJIVHOOBPA3HBIE IPEAITACAHUS, KACAIOIIUECS JIBUTATEJIEA
C BOCINTAMEHEHHMEM OT CKATHS, IPEJHA3ZHAYEHHDBIX
JIJI1 YCTAHOBKH HA CEJIbCKOXO3AMCTBEHHBIX U JIECHBIX
TPAKTOPAX U BHEJIOPOKHOM TEXHUKE, B OTHOIIIEHUH BEIBPOCA
BPEJIHbBIX BEHIECTB OTUMMU JIBUT'ATEJIAMU

Uniform provisions concerning the approval of coegsion ignition engines to be installed in
agricultural and forestry tractors and in non-rozabile machinery in regard to the emission of
pollutants by the engines

JlaTa BBegenusi 2008-01-01
1 ObaacTh NpuMeHeHHsA

Hacrosmmii ctTaniapT npuMeHSIOT B OTHOLIEHUH BHIOPOCOB ra3000pa3HbIX BPEAHBIX BEIIECTB
" BPCAHBIX YaCTHUIL I[BI/II‘aTeJIeI‘;I C BOCILNIAaMEHCHUEM OT CXKaTui, I/ICHO.HB3y€MBIX:

1.1 Ha TpaHCHOPTHBIX cpencTBax kKateropud T ¢ YCTAaHOBIEHHOHN IOJE3HOH MOIIHOCTHIO
6onee 18 kBT, Ho He Oonee S60kBT;

" Omnpenenenne kareropuii - B coorBerctBun ¢ I'OCT P 52051-2003 MexaHnueckue
TPaHCHOPTHBIE CpeACTBa U Hpulensl. Knaccudukanus u onpeaeneHus».

1.2 B TexHuKe, NMpeAHa3HAYEHHON W MPUTOJHOW JJIS MEPEeABMKEHUS WIH MepeMeIIeHUs Mo
TPYHTY, OyAb TO MO JOpOre Wi 0e3A0POXKbIO0, C YCTAHOBJICHHOW MOJIE3HONW MOIIHOCTBIO OoJiee
18 kBt, HO He 60nee 560 kBT, skcruryaTupyemoii B pa3HbIX CKOPOCTHBIX PEXUMax, BKIHOUAs
CIIETYIOIINE MEXaHU3MbI, HO HE OTPAHUYUBASICH UMM

1.2.1upombInuieHHBIE OyPOBBIE YCTAHOBKH, KOMITPECCOPHI;

1.2.2 cTpouTenbHYI0 TEXHUKY, BKIIOYas IMOTPY3UYMKHM Ha KOJECHOM XOIy, OyIbI03epHl,
TPAKTOPBI HA TYCEHHYHOM XOJTy, MIOTPY3YHKH HA TYCEHUYHOM XOJ1Y, aBTOIOTPY34YHKH, TPY30BbIC
ABTOMOOMIIY MOBBILIEHHON MTPOXOJUMOCTH, THPABINUYECKIE SKCKAaBATOPHI;

1.2.3mamuHel 1 000pyIOBaHUE IS JIECOCEUHBIX PA0OT U JI€CO3arOTOBKH;

1.2.4caM0X0IHBIE CEILCKOXO03AICTBEHHBIE MAILINHEI,

1.2.5norpy304HO-pas3rpy30uHbIe CPEICTBA,

1.2.6 JIOPOKHO-PEMOHTHYIO TEXHUKY (aBTOTpEiiAEPHI, JIOPOKHBIC KaTKH,
ac(arbTOYKIIAIUUKHN);

1.2.7CcHerooYncTUTENHHYIO TEXHHKY;

1.2.8TexHuueckre cpeicTBa HA3EMHOT0 00CTYKMBAHUS B a3pOIOPTaXx;

1.2.9mHeBMaTHYECKUE TOIBEMHUKY,

1.2.10aBTOKpaHBI.



la Hopmamuenuie ccoliku

B nacmosiwem cmanoapme ucnoib308aHvl CCbLIKU HA CledyIowue CmaHoapmat.

I'OCT P 41.24-2003 (Ilpasuna EOK OOH Ne 24) Eounoobpasnvle npeonucanusi,
Kacarowuecs.

| Cepmugpuxayuu osuecameneti ¢ 6ocniameneHuem om cocamusi 8 omuoueHuu ovimnocmu; 11
Cepmucghuxayuu asmompancnopmuuix cpeocme 8 OMHOUEeHUY YCMAHOBKU HA HUX Osucamerell ¢
BOCHIAMEHeHUueM —om  cocamus, cepmuuyupoganuvlx no muny  koncmpykyuu, |l
Cepmucghuxayuu asmompaHcnopmmusix cpeocms ¢ 08UAMENAMU C BOCHIAMEHEHUEM OM CHCAMUSL
6 omuoutenuu ovimHocmu;, \N Uzmepenus mownocmu osucameneu

I'OCT P 41.85-99 (IIpasunra EOK OOH Ne 85) Eounoobpasznvle npeonucanust, Kacarouuecs
ouyuanbHo20 ymeepicoeHus ogueameeli BHympeHHe20 C2OPAHUA U CUCeEM 2NeKMpPOmA2U,
NPeOHA3HAYEHHBIX O/l NPUBEOeHUs 8 OBUICEHUE MEXAHUYECKUX MPAHCHOPMHBIX CPeoCcme
kamezopuii M u N, 6 omuowenuu usmepenus nonesnot mowHocmu u maxcumanvrou 30-
MUHYMHOU MOWHOCMU CUCMEM INeKMPOmAeU

I'OCT P HUCO 5725-1-2002 Tounocmwv (npasuivHocmeb u Npeyu3uOHHOCHb) MEmooo8 U
pesyrvmamos uzmepenuti. Yacmo 1. OcrnosHuvle nonodicenus u onpedenenus

I'OCT 18509-88 /[uzenu mpaxkmopmsie u kombatinosvie. Memoovl cmenoo8bix ucnblmanuil

Illpumeuanue - Ilpu nonv3osanuu HacCmMoAWUM CIMAHOAPMOM Yeneco0OPA3HO NPO8epUNb
oeticmeue CCblIOYHLIX CIMAHOAPMO8 8 UHDOPMAYUOHHOU cucmeme o0we20 Noib308aHus - Ha
ouyuanvHom catime HayuoHaibHo2o opeana Poccutickou @edepayuu no cmanoapmuszayuu 8
cemu Humepnem unu no excecoOHO U30a6aemMOMy  UHQDOPMAYUOHHOMY  YKA3aAmenio
«Hayuonanvnole cmanoapmul», Komopbwlti 0nyoauKosan no cocmoanuro na 1 aueaps mexyuje2o
200a, U NO COOMBEMCMBYIOWUM eHCeMeCAUHO U30a8aAeMbiM UHDOPMAYUOHHBIM YKAZAMENAM,
onyonukosanuvim 6 mexkyuem 200y. Eciu cevinounviti cmanoapm 3amenen (usmernen), mo npu
NONb306AHUU — HACMOAWUM — CMAHOAPMOM  clledyem  PyKOBOOCMBOBAMbCSA — 3AMEHEHHbIM
(usmenennvim) cmanoapmom. Ecau cceviiounvlii. cmanoapm ommeHen 0Oe3 3aMeHbl, Mo
NON0JCEHUE, 8 KOMOPOM OaHA CCHLIKA HA He20, NPUMEHAEMCs 8 Yacmu, He 3ampazusaioujei Smy
CCBLIKY.

2 TepMUHBI U onpe/iesieHUsI, 0003HAYEHH S, COKPAIIIEHUSI

B HacrosimieM cTaHIapTe NPHUMEHEHBI CICIYIONIMEe TEPMHUHBI C COOTBETCTBYIOIIMMHU
OTIPEICIICHUSMU:

2.1 ucneiTanusa aBurateis (test of an engine)lcnsiTanus THa ABUraTeNs WA CEPHU
JIBUTATENIC B OTHOIICHWHM YPOBHS BBIOpOCA Ta3000pa3HBIX BPEIHBIX BEIISCTB U BPEIHBIX
YACTHIl ITUMH JIBUTATEIISIMH.

2.2 nBUTaTeNIb ¢ BOCIJIAMEHEHHEM OT cxkaTtusi (Compression ignition engine)isurarens,
paboTaroIIHii M0 MPUHIIUITY BOCIUIAMEHEHHE OT CKATHsI (HaIIpuMep, TU3eb).

2.3 Tun(s1) aBurateseii (engine type):Kareropusi nsurareiedl, He OTIMYAIONIMXCS IO
CYIIECTBEHHBIM XapaKTEPUCTHKAM JIBHTATENs, YKa3aHHBIM B pazienax 1 - 4 mpuiaokeHus A K
HACTOSIIEMY CTaHIAPTY.

2.4 cemeiicTBo aBurareieii (engine family):O6beauHeHHbBIE TPEATPUATHEM-U3TOTOBUTEIEM
B OJIHY TPYIIy JBUTaTeNId, KOTOPbIE MPEANOI0KHUTEIBHO BCICICTBHE CBOCH KOHCTPYKIMH
UMEIOT aHAJIOTHYHBIC XapaKTEPUCTHKH BHIOPOCOB BPEIHBIX BEIIECTB C OTPAOOTABIIMMHU Ta3aMH
WA COOTBETCTBYIOT TPEOOBAHUSIM pa3jieiia / HACTOSIICTO CTaH1apTa.

2.5 ucxoanplii aBUraTeasb (parent engine)llpurarenasb, 0OTOOpaHHBIA U3 CEPHH JBUTATEICH
TaKuM 00pazoM, YTOOBI OH COOTBETCTBOBAJ TPeOOBAHMAM, YKa3aHHBIM B MpPHUIOXKEHHH b K
HACTOSAIIEMY CTaHAapPTY.

2.6 BpenHble ra3oo0pa3Hbie BenlecrBa (gaseous pollutantsBeriectsa, BeIOpackiBacMbIC ¢
OTpabOTaBUIMMU Ta3aMH B BHJC OKCHIA YIJIEPOAd, YIJICBOAOPOIOB (BBIPAKCHHBIX B
skBuBaneHTe C1H1,gs) 1 OKCHIOB a30Ta (BBIpaKEHHBIX B SKBUBaJICHTE quokcuaa azota NOy).

2.7 mpeanbie uactunbl (particulate pollutants):KommoneHTsl 0TpaboTaBIIUX TIa30B,
coOpaHHBIE KOHKpETHOW (uiubTpyromeil cpemoil mocne pa3baBieHUsT OTpaOOTaBIIUX Ta30B



JBUTATEIS] YUCTHIM OT(PUIBTPOBAHHBIM BO3JyXOM TaKUM 00pa3oM, 4TOOBI TEMIEpaTypa cCMech
ue npesbitraia 325K (52 C).

2.8 mosie3nast MourHOCTH (Net power):MoIHOCTh, TOTy4YeHHAs! Ha UCTIBITATEIIBHOM CTEHJIC
Ha XBOCTOBHKE KOJEHUAaTOr0 Bajla WM €ro SKBUBAJIEHTE U H3MepseMas B COOTBETCTBUU C
METOJIOM HM3MEPEHHsI MOIIHOCTU JBHUTATeliel BHYTPEHHEIO CropaHus, yCTaHABIMBAEMBIX Ha
aBToTpancnopTHbIX cpeactBax mo 'OCT P 41.85,uckimouas MOIIHOCTh BEHTHJIATOPA CHCTEMBI
OXJIAXKJICHUS JBUTATENsl, HA MPAHCHOPMHbIX cpedcmeax kamezopuu 1 U CAMOXOOHbIX
cenvckoxossiicmeennovlx mawunax - no I'OCT 18509, ¢ ydyeToM yClIOBHI HCHBITaHHUS W
ATAJIOHHOTO TOTLIMBA, YKa3aHHBIX B HACTOSIIEM CTaHAAPTE.

2.9 HoMuHANIbHasA YacToTa BpameHnus (rated speed)MakcuManbHas 4acToTa BpaIlCHUS
KOJICHUaTOrO BaJjia JBHUTATENs C MOJHOW HArpy3KoH, JOomycKaemas peryIsTOpOM W yKa3aHHas
IPEIPUATHEM-U3TOTOBUTEIIEM.

2.10 mpouenTHas Harpy3ka (percent load)Yacte MakCHMaJIbHOTO KPYTSILIETO MOMEHTA,
JIOCTUTAeMOr0 IPU ONPEEICHHOM YacTOTe BpallleHUs IBUTaTEs.

2.11 makcumManbHbIii KpyTsimmuii MomeHT (Mmaximum torque):HawuGonbmiee 3HaueHUE
KPYTAILIEro MOMEHTA, YKa3aHHOE MPEANPUATHEM-U3TOTOBUTEIIEM, TOCTUTAEMOE IBUTaTENIEM MpU
paboTe 1o BHEIIHEH CKOPOCTHOM XapaKTepPHCTUKE.

2.12 nmpomexyTrouHass 4yacrora Bpamenus (intermediate speed)Yacrora BparieHus
KOJICHUATOTO Bajia IBUTATEIISI, COOTBETCTBYIOIIASI OTHOMY U3 CIEAYIOIINX TPeOOBaHMI:

- ISl JBUTATesel, KOTopble NMpeAHa3HAuYeHbl g padoThl B Mpezesiax U3MEHEHHUs YacTOThI
BpalICHUS 110 KPUBOU M3MEHEHUs KPYTALIEr0O MOMEHTA C IOJHOM HArpy3Kou, IpOMEXKYTOYHOU
YaCTOTOM BpalleHUs SBJSIETCA YKa3aHHbIA MaKCUMAJIbHBIM KPYTAIIMA MOMEHT, €CJIU OH
nocturaercs B peaenax 60 % - 75 Y@oMuHANBHON 9acTOTHI BPALICHUS,

- €CJIM yKa3aHHBIM MaKCHMalIbHBIA KPYTSIIUA MOMEHT JOCTUTAeTcsl Ipu 3HaueHuu Mmenee 60
% HOMHHAJIBHON YacTOTHI BpAIllEHHsI, TO POMEXKYTOUHAsl YacTOTa BpamleHus cocraisier 60 %
HOMMHAJILHOM YaCTOThI BpaIICHHUS;

- €CJIM YKa3aHHBIM MaKCHUMaJbHbBIN KPYTAIIUNA MOMEHT JIOCTUTAETCs IPpU 3HaUeHUH Oosiee 75
% HOMUWHAJIBLHON YaCTOTHI BpAIICHHS, TO MPOMEXYTOYHAsI YacTOTa BpalleHus cocTaBiser /5 %
HOMHHAJILHOW YaCTOTHI BPAIICHHUS.

2.13 xomMmepuuammsauusi: IlpemoctaBieHue u3AEIUSA, OXBAaTHIBAEMOTO HACTOSIIIMM
CTaH/JapTOM, Ha PBIHKE CTPaHBI 32 COOTBETCTBYIONIYIO IUIATY WM OECILIaTHO C IIENBI0 €ro
pacrpocTpaHeHus /il UCTIOIb30BaHUS.

2.14B HacToIeM CTaHIapTe MIPUMEHEHBI CIISAYIONNE 0003HAYCHUS U COKPAIICHUS

2.14.100603Ha4eHUsI U €AVMHUITBI U3MEPEHUS TTOKa3aTeNel, ONpeesIeMbIX MMPU UCITBITAHUSIX
(cm. Tabmuiy 1).

Taonuma 1
O6o3HaueHue
CAMHHILBL HauMmeHnoBaHue nokazareis
MoKazarens U3MEpEHUS
MOKa3aTes
Ap M2 ITmontane MOIEPEYHOT0 CeueHus N30KHHETUYECKOT'O
npo6ooTOOpHUKA
A M2 [Tnomaas monepevyHoro ceYeHus BEITYCKHON TPYOBI
aver CpenHeB3BELICHHBIE BEJIMUNHBL:
Mg PAacXoJI MOTOKa;
Kr/4 Macca II0TOKa,
r/(kBT - 1)  |yaenbHBINH BRIOPOC
o - VYraeponuslii KO3 PUIHUEHT TOIIIMBA
C1 - Yraepona Ci1, 5KBUBAJICHTHBIN YIJIEBOAOPOIY
conc M unm Kownrenrpanus (¢ HHAEKCOM KOMIIOHEHTA)
o0OBeEMHAs 1014,




O06o3HaueHne

€ IMHHUIIBI
HanmenoBanue nokazarens
MoKazarens U3MEpEHUS
noKa3aTess
%
cong M 1 DoHOBasi CKOPPEKTUPOBAHHAS KOHIICHTPALIUS
oOBeMHas 104,
%
cong MiH ! 1 KonnenTtpanus pa3dasisioniero Bo3ayxa
00BEMHAS J10JIH,
%
DF - Koadpdunment pazbasnenus
fa - JlaGopaTopHbIii aTMOChepHBIH KOIPDUITUESHT
Frr - YaenbHbi  KO3(QQUIMEHT TOMIMBA, HUCHOIB3YEMBIA IS
pacuera BJIaKHOTO COCTOSIHUS 10 CyXOMY COCTOSIHHIO
Garw kr/4a MaccoBslii pacxof BO3yxa Ha BIIYCKE BO BJIKHOM COCTOSIHUU
GalrD Kr/a MaccoBblil pacxo/1 BO3AyXa Ha BIYCKE B CYXOM COCTOSIHUHU
Goiw kr/4a Pacxox pa3b6aBisiomiero Bo3ayxa Bo BIaKHOM COCTOSIHUU
Geprw Kr/a DKBUBAJICHTHBIN MacCOBBII pacxon paz0aBIIEHHBIX
0TpabOTaBUIMX T'a30B BO BIAYXKHOM COCTOSIHUHU
GexHw Kr/a MaccoBblii  pacxos OTpa0OTaBIIMX Ta30B BO  BIAXHOM
COCTOSIHUU
GFruUEL Kr/4 MaccoBblil pacxo/1 TOIIMBA
Grotw Kr/4a MaccoBelii pacxoj] pa30aBleHHBIX OTPa0OTaBIIMX Ta30B BO
BJIQ)KHOM COCTOSIHUH
Hrer r/kr Hcxonnas adcomoTHast Bnaxkuocts 10,7 1r/kr mis pacyera NOx
U TIOTIPaBOYHBIX KOA(PGUIIUEHTOB Ha KOHKPETHYIO BIQXKHOCTh
H, r/kr AOGcCooTHas BIQXHOCTh BO3/TyXa Ha BBIITYCKE
Hgd r/xkr AOcCoIOTHAS BIAXXKHOCTH pa30aBIIsIONIETo BO3ayXa
[ - HwxHuii nHIEKC, 0003HAYAOIIHH 1-1 pekuM
Kn - [TonrpaBounskIit kK03 ureHT Ha BiIaxkHOCTD J1st NOx
Kp - [TonpaBouHbIii KOIPPUIMEHT HA BIAKHOCTh ISl BPEIHBIX
YaCTHII
Kw,a - [TonpaBounbIii KOA(POUIMEHT TMpH Tepexoae H3 CyXOoro
COCTOSTHUS BO BJIQXKHOE JJIs1 BO3/[yXa Ha BITYCKE
Kw,d - [TonpaBounbIii KOA(POUIMEHT TMpH Tepexoae H3 CyXOoro
COCTOSTHUS BO BJIQXKHOE JJIs pa30aBIIAIOIIEro BO3IyxXa
Kw.e - [TonpaBounbIii KOA(POUIMEHT TMpH Tepexoae H3 CyXOoro
COCTOSIHUSI BO BII&XKHO€ MJisi pa30aBiICHHBIX OTPaOOTaBIIMX
ra3oB
Kw,r - [TonpaBouHbIii  KOA(DPUIIMEHT TPH MEPEexXoJe U3 CyXOro
COCTOSTHUS BO BIIQXKHOE JJIsI IEPBUYHBIX OTPAOOTaBIINX Ta30B
L % Kpytammuii MOMEHT B IpOIEHTaX MaKCHUMaJbHOTO KPYTSILIEro
MOMEHTa
mass r/q MaccoBeiii  pacxon (MHTEHCHBHOCTH IIOTOKA). YKa3aHHOE
0003HaueHHE UCTIOIB3YETCs B KAUECTBE HIDKHETr0 MHJIEKCa
MpiL KT Macca mpoObl pa30aBisAIOMIEro BO3/yXa, MPOIISANICH dYepes
¢GmIBTpHI U1t 0TOOpa MPOO BPEAHBIX YACTHI
Msam KT Macca mpoObl  pa30aBiICHHBIX  OTPAa0OTABIIMX  Ta30B,
nporeameil vepes ¢uiabTpel Uit oTOOpa TPOO BPEAHBIX
YacTHII
Mg Mr OTto0panHast Macca MpoObl BPEIHBIX YACTHIl B pa30aBIIsAIOIIEM




O06o3HaueHne

€ IMHHUIIBI
HanmenoBanue nokazarens
MoKazarens U3MEpEHUS
MOKa3aTess
BO3/IyXe
Ms Mr OTtoOpanHast Macca mpoObI BPETHBIX YaCTHIL
Pa klla JlaBienue HachleHHoro mapa npu ucnbitanusx (MCO 304641
[1]: psy)
Ps klla [Tonroe 6apomerpuueckoe aasienue (MCO 3046-1 [1]:
px - TonHOe OapoMeTpuyecKoe aBlIeHHE ITPU MECTHBIX
OKpYXXAIOIIUX YCJIOBUAX; py - TOJHOE OapoMeTpuiecKoe
JIABJICHUE TTPH UCIBITAHHSIX )
Pd klla JlaBneHue HaCHIIIEHUsI Tapa pa30aBIIsAIONIETO BO3IyXa
Ps klla Cyxoe aTmMochepHoe JaBlieHUe
P kBT MomuHOoCTh 6€3 onpaBKu Ha TOPMOKEHHE
Pae kBT Oo6mas MOIIHOCTD, norJomaeMas BCIIOMOTaTeJILHBIM
o0opyoBaHueEM, YCTaHOBJICHHBIM TUIS POBECHUS
UCTIBITaHUSA, KOTOPOE HE TpeOyeTcsl B COOTBETCTBUH C 2.8
Pwm kBT MakcumMasbHast MOITHOCTH (IpuIoXKeHne A)
Pm kBT MOoIIHOCTh, U3MEpPEHHAs B PA3IMYHBIX PEKUMAX UCTIBITAHUS
o} - Koaddumuent pazdoaBieHus
r - OTtHoIeHue TIoIaaeH MIOTIEPEYHOT O CeUCHHS
HW30KHHETHYECKOTO MTPOOOOTOOPHHKA U BBITYCKHOM TPYOBI
Ra % OTtHocuTeNbHAS BIIAXXHOCTh BO3/yXa HA BITYCKE
Ry % OTHOCHUTENBHAS BIAKHOCTh pa30aBIISIOIIETO BO3IyXa
Ry - Koadpduument uyBcrButensnoctu FID
S kBT MortHoCTh, onipesieniieMasl Ha IHHaMOMETPUYECKOM CTEH/IE
Ta K AOGcomoTHas TeMIieparypa Bo3lyxa Ha BIIyCKe
Tod K AOCOIFOTHAS TOYKA POCHI
Tsc K Temneparypa Bo3yXa NPOMEKYTOYHOI'O OXJIAKICHUS
Tref K Wcxonnast Temmeparypa [Bo3ayxa, IOCTYIAMOIIETO B 30HY
ropenus 298K (25 C)]
TscRref K Ncxonnas TeMmmnepaTrypa BO3/yXa MPOMEKYTOYHOTO
OXJIQXKICHUS
VAIRD M3fa OOBEMHBIN pacxo/1 BO3ayXa Ha BIIYCKE B CYXOM COCTOSIHUHU
Varw M3/a OOBeMHBII pacxo]] BO3AyXa Ha BITYCKE BO BIAYKHOM COCTOSTHUU
VbiL M O06bem TpoOBI pa30aBIAIONICTO BO3AyXa, MPOIIEAIIETO Yepe3
¢mIbTpHI 0TOOpa MPOO BPEAHBIX YACTHI
Voiw Mg OOBemMHBIN pacxoa pa30aBISIIONIETO BO3AyXa BO BIAKHOM
COCTOSIHUHU
VEDFW M3fa OOBemMHBIHI SKBUBAJICHTHBIN pacxon paz0aBIIEHHOTO
0TpabOTaBIIETO ra3a BO BIAKHOM COCTOSIHUU
VExXHD M3fa OO0BemMHBIN pacxoa 0TPabOTaBIINX Ta30B B CYXOM COCTOSTHUU
VEXHW M4 OOvemHBIN  pacxon OTpabOTAaBIIMX Ta30B BO  BIAXKHOM
COCTOSTHUU
Vsam M3 O6wvem mpoObI, mpomreneld yeped GuiIbTpel 0TOOpa MPOO
BPE/IHBIX YaCTHII
Vtotw M4 OOwemHBIN pacxon pa3z0aBleHHBIX OTPabOTABIIMX Ta30B BO
BJIQ)KHOM COCTOSIHUH
WF - Teopernueckuii K03 PUITUEHT BECOMOCTH pPeXUMa
Wre - ®dakTrueckuit KO3 OHUIIMEHT BECOMOCTH PEXIMa

2.14.2 O003HaYeHHE XUMHUYECKUX KOMIIOHEHTOB



C - yraepog;

CO - okcun yriepona,
COg2 - nuokcun yriepoja,
CH - yrineBoaopoibl;
NOx - okcuIbI a30Ta;

NO - okcuz azora;

NO2 - nuoxcun a3ora;

O2 - xucnopon;

CoHe - sTaH;

PM - BpenHbIe YaCTHIIBI;
DOP -nmuoktundranar;
CH4 - meTan;

CsHs - nmpomas;

H>0 - Bona;

PTFE -nonurerpadTopaTHiICH.

2.14.3 CokpameHus

FID - nnameHHO-MOHU3AIIMOHHBIN JIETEKTOD;

HFID - narpeBaembIii miIaMeHHO-HOHU3AIIMOHHBIN JETEKTOD;
NDIR - HenucnepcuoHHBINH HHPpAaKpPaCHBIM aHATU3aTOP;
CLD - xeMmJIFOMUHECIICHTHBIN JETEKTOD;

HCLD - narpeBaeMblii XeMUJIIOMHUHECLIEHTHBIN JETEKTOP;
PDP -nacoc ¢ 00beMHBIM PETYITMPOBAHHEM;

CFV -TpyOka BeHTypH ¢ KpUTHYECKHM PACXOIOM.

3 3agBKa HA HCNBITAHNSA
3.1 3asiBKa HA UCNIBITAHUS IBUTATEJs KAK OT/eJIbHOT0 TEXHUYECKOI0 arperara

3.1.1 3asBKy Ha WCHBITAHWS ABHUTATEIsl WM CEPUW JIBUTATEJIC B OTHONICHWH YPOBHS
BBI6pOC21 I‘3.3006p213HBIX BpPCAHBIX BCIICCTB W BPCAHBIX YaCTHUIL MIOAACT MPCANIPHUATUC-
W3TOTOBUTEINb JBUTATENS HITH €T0 HA/JICKAIIIUM 00pa3oM YIOJTHOMOYCHHBIH MTPEICTABUTENb.

3.1.2 K 3asgBke npwiaraioT B TPeX SK3eMIULIpax OMNHMCAHUE THUIA JBUTATENs, BKIIOYas
XapaKTEPUCTHKH, TEPCUUCICHHBIE B TPHIOXKEHHM A, W, B COOTBETCTBYIOIIEM  Cllydae,
XapaKTEPUCTUKU CEpUU JBUTATEIICH, IEPEUHUCIICHHbIE B IIPUIIOKEHNH b.

3.1.3 HcneiTaTenpHON  JabopaTopwuy,  YIOJHOMOYEHHOW  MPOBOJIUTH  HCIBITAHUS,
MPEeyCMOTPEHHBIE B pasfieNnie S, JOKEH OBITh MPENOCTaBIEH IBUTATENh, COOTBETCTBYIOIINN
XapaKkTEepUCTHKAM THUIA JBHUTaTells, KOTOpbIE OIpenesieHl B TpwiokeHun A. Ecnm
HUCIIbITATCIIbHAaA na60paT0pH${ OnpeacIuT, 4YTO HpeHOCTaBHeHHBIﬁ ABUTaTC]Ib HC OTpaKacT
MOJTHOCTBIO CEPHI0 JIBUTATENCH, YKa3aHHYI0O B TPHIOKEHHMM b, TO JUIsl WCOBITAaHWS B
COOTBETCTBUH C PA3JEIOM S MPEeAOCTaBISAIOT APYroi ABUTraTeib U, B ClIydyae HEOOXOIUMOCTH,
JIOTIOJTHUTEIIHHBIHN JIBUTATEI.

4 CooTBeTCTBHE TPEOOBAHUSIM HACTOAILETO CTAHAAPTA

4.1 Ecu aBuraTelnb, MPe0CTaBICHHBIA Ha UCIIBITAHUS B COOTBETCTBUU ¢ 3.1, ymoBieTBopseT
TpeOoBaHUSIM 5.2, TO JNaHHBIM THUI JBUTATENS WA CEPUIO JIBUTATelled CUMTAIOT
COOTBETCTBYIOIIUMHU TPEOOBAHHUSAM HACTOSIIETO CTaHIAApTA.

4.2 Ha xaxaoM JBUTATeJe, COOTBETCTBYIOIIEM THITY WJIH CEPUU JBUTATENCH, UCIIBITAHHOMY
Ha OCHOBAHHWH HACTOSIIETO CTAHJAPTa, IOJDKHA OBITH MPOCTaBIICHA MAPKHUPOBKA B BUJIC OYKB OT
D no G, ykassiBaromux YpoBeHb BbIOpocoB (5.2.1), jis KOTOPOTO ABHTraTelb WM CEpPHUS
JIBUTATENIEN OBIIN UCIIBITAHBI.

4.3 Ha nBurarene, HCTILITAHHOM KaK Ha TEXHUYECKOM arperare, JOJKHBI OBITh TPOCTABIICHBI:

- TOBapHBIM 3HAK WM TOPrOBOC HAMMEHOBAHUE TIPE I PHATHI-U3TOTOBUTEIIS JIBUTATEIIS;

- KOJI IBUTATEJS IPEATPUSATUSI-U3TOTOBUTEIIS.



4.4 3Ty 3HAKU JOJKHBI OBITh YETKUMHU U HECTUPAECMBIMHU.
5 TexHuveckne TpeGOBAHMS U METOAbI HCIIBITAHU
5.1 O61mme moj1o:keHNs

KomnoHeHTsI aBuraresns, ciocoOHbIE BIUATh Ha BBIOPOCH BPEIHBIX ra3000pa3HbIX BELIECTB
U BPEIHBIX YaCTHUI, JOJDKHBI OBITh CIPOSKTHPOBAHBI, CKOHCTPYUPOBAHBI M YCTAHOBIICHBI TAKUM
0o0pa3oM, 4TOOBI B YCIOBUSIX HOPMaIbHOM 3KCIUTyaTallud JBUTaTellb, HECMOTPSl Ha BUOpalMIo,
KOTOPOH OH MOXKET ObITh OJBEPTHYT, COOTBETCTBOBAJI TPEOOBAHMIM HACTOSIIETO CTaHAapTA.

5.1.1 TexHuyeckue Mepbl, NPEeINPUHUMAEMbIE MPEANPUATHEM-U3TOTOBUTENEM, JOJIKHBI
oOecrieunBath 3(pPEeKTUBHOE OTrpaHUUYECHUE YKA3aHHBIX BHIOPOCOB B COOTBETCTBUU C HACTOSALINM
CTaHJApTOM B TEYEHHUE BCEr0 CpOKa OOBIYHON HKCIUTyaTallMM [BUTATeNsl NP HOPMAJIBHBIX
YCIIOBHSX €T0 SKCIUTyaTaluu.

5.1.2TIpu UCMONBb30BaHUH KATATUTHYCCKOTO MpeoOpa3oBarTetst /Uil JIOBYIIKH /IS BPEIHBIX
YacTUI] IPEANPUATHE-U3TOTOBUTEND JTOJKHO JOKa3aTh MMOCPEICTBOM UCIIBITAHUI Ha MPOYHOCTH,
IPOBOJUMBIX MPEANPUATHEM-U3TOTOBUTENEM B COOTBETCTBUHM C HaAJEKalled TEXHUYECKOU
NPaKTUKOH, W TMpPHU TMOMOIIM COOTBETCTBYIOIIMX IPOTOKOJIOB, YTO HMMEIOTCS BCE OCHOBAHUS
CUMTaTh, YTO ATH YCTPOMCTBAa JOMOJHUTEIBHOW OYMCTKM OyayT (YyHKIMOHMPOBATH
Ha/IJIeKaIuM 00pa3oM B TEUEHHE BCETO CPOKa AKCIUTyaTauu asurareins. [lotpedburento nomkHa
OBITh NIPEIOCTABIEHA COOTBETCTBYIOLIAS FAPAHTHSL.

5.1.3 JlomyckaeTcst CHUCTEMaTHuYecKash 3aMEHa 3TUX YCTPOMCTB IOCJIE OIpeNeleHHOTO
nepuojia 3KCIUTyaTallMyu ABUratens. JoOble perynMpoBKH, PEMOHT, IEMOHTAX, YUCTKY WU
3aMEHy JJIEMEHTOB JIBUTATENs] WM CUCTEM, OCYIIECTBISEMbIE HAa MEPUOJNYECKOH OCHOBE C
LENbI0 NpeAoTBpalieHuss cOoeB B paboTe JBUraTelns, OCHALIEHHOTO YCTPOHCTBOM
JIOTIOJTHUTEIILHON OYMCTKH, CIEIyeT MPOBOAUTH TOJIBKO B TOM Ciydae, €CJIH 3TO HEOOXOIUMO C
TEXHUYECKOH TOYKHM 3pEeHus Uil 00ecHedeHUs HaJyulexkallero (yHKIMOHUPOBAHUS CUCTEMBI
KOHTpOJIS 3a BBIOpocaMu. B pykoBOACTBE MO SKCIUTyaTallMd JOJDKEH OBITh yKa3aH rpaduk
BBINOJIHEHUS ONEpaliii M0 TEXHUYECKOMY OOCIYKMBAaHHIO C H3JI0KEHHEM COOTBETCTBYIOLIMX
TFapaHTUMHBIX IIPEANUCAHUM.

5.1.4 CoOTBETCTBYIONIME BBIICPKKA M3 PYKOBOACTBA I10 SKCIUTyaTalluM, KaCaIOIIUECS
yCTpOWCTB(a) JOMONHUTENBHOW OYUCTKH, JOJDKHBI OBITh NMPHUBEACHBI B HH()OPMALMOHHOM
JOKYMEHTE, YKa3aHHOM B IIPUJIOKEeHUH B.

5.2 TpeOoBaHus B OTHOLLIEHUH BHIOPOCOB BPeIHBIX ra3000pa3HbIX BellleCTB

Jlns u3MepeHus: BbIIEISEMBIX JBHUraTelIeM, IPEJOCTAaBICHHBIM Ui WCIBITAHWM, BPEIHBIX
ra3000pa3HBIX BEMIECTB M BPEIHBIX YACTHI] IPUMEHSIOT METO/bI, OMMCAHHBIE B JOMOJHEHUU 4 K
npuioxeHuro /1.

JlomyckaeTcsi WCIONIb30BAHUE JAPYTUX CUCTEM WM Ta30aHATU3aTOPOB, €CIM OHH JAl0T
pe3ynbTaThl, SKBUBAJCHTHBIE peE3yjibTaTaM, IOJIY4aeMbIM C HCIIOJIb30BAHUEM CIIEAYIOIIUX
HCXOJHBIX CHCTEM:

- g BbIOPOCOB BpEOHBIX Ta3000pa3HBIX BEIIECTB, HM3MEPSIEMbIX B Hepa30aBIECHHBIX
0TpabOoTaBUIMX Ta3ax, - CHCTEMa, IOKa3aHHas Ha pucyHke /1.2;

- s BBIOPOCOB BPEIHBIX Ta3000pa3HBIX BEIIECTB, H3MEPECHHBIX B pa30aBIICHHBIX
0oTpaboOTaBIIMX Ta3aX CHUCTEMBbI pa30aBJICHUS IIOJIHOTO TOTOKA, - CHUCTEMa, IMOKa3aHHas Ha
pucynke [1.3;

- s BBIOPOCOB BPEAHBIX YACTHI[ - CHUCTEMa pa30aBlieHUsl IMOJHOTO IMOTOKAa, WUMEIOIIas
OTJENBHBIN (UIBTP 711 KAKIOTO peKKUMa U MToKa3aHHas Ha pucynke J[.13.

DOKBUBAJCHTHOCTh CHUCTEMBI OINPEACNSAIOT Ha OCHOBE KOPPESIMOHHOTO HCCIeIOBAHUS
paccMaTpuBaeMoOil CUCTEMBbI U OJTHOM Tk 00Jiee YKa3aHHbBIX BBIIIE CHCTEM C CeMbIO (Miin Ootee)
UCTIBITATEIbHBIMU ITUKIAMH.

Kputepuii SKBHUBaJECHTHOCTH OIPEACISIOT B KaueCTBE COIVIACOBAHHOW BeNIMYMHBI 5 %
CPEIHEB3BEILICHHBIX BEJIMUYUH I10 LIUKJIaM BbIOpocoB. Vicnonb3yemsrii 1iuki - no /.3.6.1.

Jnsa BBeneHuss HOBOM cucteMbl B [IpaBHiia 3KBHBAJIEHTHOCTh ONPENEISAIOT HAa OCHOBE



pacyeToB MOBTOPSEMOCTH M BOCIPOM3BOAMMOCTH pe3yapTaToB B coorBercTBuu ¢ I'OCT P NCO
5725-1.

5.2.13naueHnst BHIOPOCOB BPEIHBIX BEILECTB HE JIOJDKHBI IPEBBIIIATH 3HAYSHUH !

- YKa3aHHBIX B TaOmuue 2 - A CepUHHO BBITYCKAEMBIX JBUTATENEH, MMOCTABICHHBIX Ha
IIPOU3BOJICTBO 10 BBEIEHUS B AEMCTBHE HACTOSIErO CTAH1APTa;

- yKa3aHHBIX B Ta0uuue 2Za - JUIsl BCEX BHOBb IPOEKTHUPYEMBIX M MOIEPHU3UPYEMBIX
JIBUTAaTEJICH.

TaoOnuma 2
N Oxkcup yraepoaa | YTriaeBoIopoabl Oxkcuppl a3ota  |Bpeanbie yacTUIbI
OIe3Had CO CH NOx PM
MOIIHOCTE P, kBT
r/(kBT - 1)

P>130 5 0,54
75<P<130 1,3 9,2 0,70
37<P<75 6,5 0,85

Tabnunma 2a
it [Tone3nas Oxkcun VYrneBonoponasl | Okcunbl a3ota |  Bpennsie
HarasoH MomHocTts P, | yrnepoma CO CH NOx gactunsl PM
MOIITHOCTH
kBT r/(kBT - 1)
E 130< P <560 3,5 0,2
F 75<P <130 50 1.0 6.0 0,3
G 37<P<T75 ' 1,3 7,0 0,4
D 18<P <37 55 1,5 8,0 0,8

5.2.2Ecnu ogHa cepus ABUTATENICd OXBATHIBAET HECKOJBKO TUANIa30HOB MOIIHOCTH, KaK 3TO
OHpeI[eHCHO B COOTBCTCTBHUH C HpI/IJIO)KeHI/IeM B, TO 3HAUYCHUA BBIGpOCOB UCXOIHOT'O ABUTATCII N
JBUTATEJICH BCEX THIIOB, OTHOCSAIIUXCS K JAHHOW CEpHH, JOJDKHBI OTBEYAaTh 0O0JIee JKECTKUM
Tpe6OBaHI/I$IM HpI/IMeHI/ITCJIBHO K 60.]166 BBICOKOMy zmanasoHy MOIITHOCTH.

6 Ycmanoeka osuzameneit na mpancnopmHsix cpeocmeax, MauwiuHax u 060pyoosanuu

6.1 Vemanosxy osucamens npooosam 6 coomeemcmeauu ¢ Xapakmepucmukamu ogueameins,
npu 2MOM paspediceHue Ha 6nycKe U NpomusoodsieHue ompadbomasuiux 2a308 He OOJIHCHO
npesvluiams YKa3aHHvlx 07151 08ueamens 8 npuiodiceHuu A.

7 IlpoBepka Npou3BOACTBA

7.1 Ilpu mpoBeleHUU TPOBEPKH IOHKHBI OBITH MPEIOCTABICHBI MPOTOKOJBI UCIBITAHUN U
JIOKYMEHTAIUSI TEXHUYECKOTO KOHTPOJIS.

7.2 Ecnu ypoBEeHb KauecTBa JIBUTATEIsI HEYIOBICTBOPUTENICH MIIH €CITU TpeOyeTcsl TPOBEPUTH
HAJeKHOCTh JTAHHBIX, MPEIOCTABISEMbIX B COOTBETCTBUU C 5.2, TO NMPUMEHSIOT CIICIYIONIYIO
poueaypy:

7.2.1 JlBurarenb CEpUHHOTO TPOU3BOACTBA IOJBEPralOT HWCHBITAHUIO, YKAa3aHHOMY B
npuioxxeHun J[. 3HaueHWs BBIOPOCOB OKCHJA YIJIEpOAa, YIJIEBOJOPOJIOB, OKCHJIOB a30Ta M
BBEIOPOCOB BPEIHBIX YACTHII, MOJyYEHHBIC B PE3yNbTaTe HCIBITAHUH, HE JOJDKHBI TPEBHIIIATH
3HAYCHMH, yKa3aHHBIX B 5.2.1.

7.2.2Ecnu BHIOpaHHBIN U3 JAaHHOM cepuu JBUTaTeNb HE YAOBIETBOpseT TpeOoBaHusMm 7.2.1,
TO TPEANPUITHE-U3TOTOBUTEIhL MOXET MOTPeOOBaTh MPOBEACHHS W3MEPEHH Ha BBHIOOPKE W3
MAaHHOW CcepuM JBUTATeNiel, MMEIOIIUX TaKue K€ chenuduKanuy, BKIOYalomed B cels
MEepBOHAYAJILHO BBIOpAHHBIN JBHUTaTedb. UWCIO 7 BBIOOPKM YCTAaHABIMUBACT MPEATPUITHE-
U3TOTOBUTENh [0 COTJIACOBAaHWIO C WCHBITATeNIbHON Jabopatopueii. Bce nBurartenmu, 3a
WCKIIFOYCHHEM TIEPBOHAYATIBLHO B3STOTO JBHUTATENs, JOJKHBI OBITH MOJABEPTHYTHI HUCIBITAHUIO.
3areM Ui KaXJOTO 3arpsi3HSIONIETO BEIIECTBA OMPEACTSIOT CpeIHeapu(PMETHIECKOe X



pe3yabTaToOB, MOJYYCHHBIX Ha BBIOOpKE. JIBUraTenu cepuiHOrO0 NPOM3BOJCTBA CUUTAIOT
COOTBETCTBYIOLMMH TPeOOBAHUSAM HACTOSIILIETO CTAHAAPTA, €CIU COOIIOAEHO YCIOBHE

x +kS< |,
o Sa-x)

rIe n-1 (X - oIMH U3 OTHIENBHBIX PE3yJIbTATOB IO BBIOOPKE 71);

| - mnpemenpHOE 3HaueHWe, ykazaHHoe B 5.2.1, s KaXIOro paccMaTpHBaeMOro
3arps3HAIOIIETO BEIIeCTBA;

K - craructuueckuii Ko3(duimeHT, BHIOMpaeMblii B 3aBUCHMMOCTH OT N W yKa3aHHBIA B
Tadmuie 3.

TaoOnuma 3
n k n k n k n k n k
2 0,973 6 0,376 10 0,279 14 0,233 18 0,203
3 0,613 7 0,342 11 0,265 15 0,224 19 0,198
4 0,489 8 0,317 12 0,253 16 0,216
5 0,421 9 0,296 13 0,242 17 0,210
0860

Ecimmn > 20,0 k= ’u"{?;

7.3 UcnbiTarenbHas abopaTopusi MPOBOTUT HCIBITAHUS HA JBUTATENSX, YaCTUYHO WU
MOJHOCTBIO OOKATaHHBIX B COOTBETCTBHHM C TEXHHYECKOW JOKYMEHTAI[MCH MPEIIpUSTHSI-
MU3TOTOBHUTENS.

Jlins obecricueHUsT HEOOXOAUMOW YBEPEHHOCTH B OTHOIICHHH KaXXJIOTO MPOM3BOJICTBCHHOTO
y4acTKa [eIeco00pa3Ho MPOBOAUTE OHY MPOBEPKY B TOJI.

IMpuioxenne A
(obs13aTesIBLHOE)

OcCHOBHbBIE XaPAKTEPUCTUKHU IABUTATE/ISI M CBEJEHUS, OTHOCALIMECH K MPOBEIEHUI0
HCNBITAHUH

A.1 Onucanue ABMraTess

A.1.11IpennpusiTue-u3roToBUTENb

A.1.2Kon aBuratens npeanpusTUs-U3rOTOBUTEIIS
A.1.31IuK: 4eThIPeXTAKTHBII/ 1By XTaKTHBIHY

A.1.4 lnameTp nmiIvHIpa MM
A.1.5Xoxn nopurHs MM

A.1.6Ywucno u pacronoKeHue MUINHIPOB

A.1.7006beM IHHIPOB M
A.1.8HomuHanpHas yacToTa BpaIleHUs MHH
A.1.9MakcumanbHbI KpYTSIIUHA MOMEHT H-m

A.1.10Crenens cxarus®

A.1.110mnucanue cuCTEMbI CTOpaHus

A.1.12Yeprex (1) KaMepbl CTOPAHUS M TOJOBKH MOPIITHS
A.1.13MuHUMaIbHOE TIONIEPEYHOE CEYCHHE BIYCKHBIX M BBIITYCKHBIX OTBEPCTUI _MM

2

A.1.14 CucremMa oxJIaKaeHus

A.1.14. D KunxoctHast
A.1.14.1.1XapakTepuCTUKH KUTKOCTH
A.1.14.1. ATupkynsuuoHHsIi Hacoc (b1): mMeeTcs/oTcyTcTBYeT
A.1.14.1.3XapakTepucTHKU WK Mapka (1) u Turl (b1) (B COOTBETCTBYIOIIEM CiIy4ae)




A.1.14.1.4Tepenarounoe yncio (a) (B COOTBETCTBYIOIIEM Cllydac)
A.1.14.2Bo3aymuiHas

A.1.14.2.1Kommpeccop: umeercst/oTcyTcTByeT?
A.1.14.2.2XapakTepucTHKU WK Mapka (1) u Tuil (bI) (B COOTBETCTBYIOIIEM CiIy4ae)

A.1.14.2 31epenarounoe uncio (a) (B COOTBETCTBYIOLIEM Cydae)

A.1.15 Temmnepatypa, pa3pelicHHasi IPeANPUATHEM-U3T0TOBHTEIEM

A.1.15.1 )KunkocTHoe OXJaXACHHE. MaKCHUMallbHas TeMmIleparypa Ha BBIMYCKE U3

JIBUTATENI K
A.1.15.2Bo3ayurHoe oxiakIeHue: KOHTPOJIbHAs TOUKa
MakcumanbHas TeMiepaTypa B KOHTPOJIBHOM TOYKE K
A.1.15.3MakcuManbHas TeMIeparypa Ha BBIXOJC M3 MPOMEXYTOYHOTrO oxyagureis (B
COOTBETCTBYIOIIEM CIIy4ae) K
A.1.15.4 MakcumanbHast TeMiepaTtypa OTpa0OTaBIIMX Ta30B B BBIMTYCKHON TpyOe(ax)
PSIIOM C BBIBOJHBIM (piiaHIeM(amMu) BBITYCKHOTO KOJUIEKTOpa(oB) K
A.1.15.5TemmnepaTypa TormMBa:
- MUHUMaJIbHast K
- MaKCHUMaJlbHasi K
A.1.15.6Temmneparypa cMa3Ku:
- MUHUMaJbHas K
- MaKCUMaJbHast K
A.1.16 TypGokoMmpeccop: nMeeTcs/oTCyTcTByeT>
A.1.16.1Mapka
A.1.16.2Tun

A.1.16.3 Onucanue cucteMbl (HampuMep, MaKCHUMalbHOE JaBJICHUE, MEPernyCKHOMN
KJIaraH B COOTBETCTBYIOIIEM CITydae)

A.1.16.4TIpoMeXyTOUHEIH OXIauTeNh. HMeeTcs/0TCyTCTByeT
A.1.17 Cucrema BHycKa: MaKCHMaJIbHOE JONMYyCTHMOE pa3peXeHHWE Ha BITYCKE IpHU
HOMHHAQIILHOW  wactore  BpameHus  gpuratens w100  %%#Hoit  Harpyske
klla
A.1.18 BrinyckHas cHCTEMa. MaKCUMAJIbHOE JONYCTUMOE IPOTHUBOJABICHUE
OTpabOoTaBIIMX Ta30B NMPH HOMHUHAJIBHOW dacToTe BpamieHus apurarens u 100 %owHoii
Harpyske klla

A.2 JlonoJIHUTEIbHBIE YCTPOMCTBA MpeayNnpesKIeHus 3arpsa3HeHus Bo3ayxa (eciu
UMEIOTCSI)

- ortucanue U (nm) cxema(bl)

A.3 Ilogauya TomuBa

A.3.1 TonuBHBII HacOC

2)

JlaBneHue”’ unu auarpaMma ¢ COOTBETCTBYIOLIMMU XapaKTEPUCTUKAMU klla

A.3.2 Cucrema BIPHICKUBAHUS TOIJIMBA

A.3.2.1Hacoc
A.3.2.1.1Mapxka(n)
A.3.2.1.2Tun(er)
A.3.2.1.3TIpousBonuTenbHOCTh _ MM° 2 Ha OJMH XOJ WM LMKJ HAacoca Mpu
MHH? TIpH TONHOM  BOPHICKABAHMH MM JMarpaMMa C  COOTBETCTBYIOIIMMH
XapaKTepHCTHKaMu. McIomb3yeMblil METOJI: Ha BHTaTelIe/Ha HACOCHOM CTeH e
A.3.2.1.40mnepexeHne BIPHICKUBAHUS TOILTUBA

A.3.2.1.4.1KpuBas onepeXxeHHs BIPHICKUBAHUS

2)




A.3.2.1.4.2PerymupoBka?

A.3.2.21aTpyOKu cucTeMbl BIIPHICKUBAHKS TOTLTNBA

A.3.2.2.1]nunHa MM

A.3.2.2.2BHyTpeHHuil tuaMeTp MM

A.3.3Cucrema BIPBHICKUBAaHUS TOIIUBA

A.3.3.1dopcynka(u)

A.3.3.1.1 Mapxka(u)

A.3.3.1.2Tun(s1)

A.3.3.1.3 [laBneHre B MOMEHT OTKDHITHAZ MM [AMATPAMMA C COOTBETCTBYIOIIUMH
XapaKkTepUCTUKaAMHU klla

A.3.3.2Perynstop

A.3.3.2.1Mapxka(n)

A.3.3.2.2Tun(e1)

A.3.3.2.3Yacrora BpalieHus B MOMEHT Hadajia cpabaThIBaHUs TPH TOJHON Harpyske

2)

MHH
A.3.3.2.4MakcuMalibHas 4acTOTa BPAIeHUs 6e3 Harpy3Kku) MuH
A.3.3.2.5MunnrManbHas 4acToTa BpaIleHHs Ha X0JI0CTOM XOy?) Myt

A.3.4 CucTema mycka X0JI0HOTO ABUTATENs

A.3.4.1Mapxka(n)
A.3.4.2Tun(p1)
A.3.4.30mnucanue

A.4 KnananHoe pacnpe/ejieHue

A.4.1 MakcuManbpHbIM X0 KJIAIAHOB U YIJIbl OTKPBITHS U 3aKPBITHS, OIIPEEIISIEMbIE 110
OTHOIICHMIO K MEPTBBIM TOUKaM, UJIM SKBUBAJICHTHbIE JAHHBIE
A.4.2VicxXonHble WM PEryIupOBOYHBIE 3a30PhI>)

A.5 JlonoJiHUTE/IbHbIE CBeIeHUsI 00 YCI0BUSX UCTIBITAHUM

A.5.13TanoHHOE TOIINBO, UCIIOJIB3YEMOE JIUISl UCTIBITAHUS
A.5.1.11leTanoBoe yuciao

A.5.1.2Conepxanue cepbl

A.5.1.3[InotHocts mpu 15 T

A.5.2 Cma3ka

A.5.2.1Vicnonb3yemas cMa3ka
A.5.2.2Mapxka(n)
A.5.2.3Tun(s1)

MPOUCHTHOC COACPIKAHUC MacCjia B CMCCH, €CJIM CMa3Ka U TOIIJIMBO
CMCIINBAKOTCA

A.5.3 O6opynoBanue nBurarteisi (B COOTBETCTBYIOLIEM CJIydae)

A.5.3.1Ilepeuncnenue u noapoOHast HACHTH(PUKAIIHS
A.5.3.2 MomHocTh, moTpedisieMas NMPH Pa3IMyHONW YKa3aHHOM YacToTe BpallleHUs
apuratens (CoriacHo crielrUKAnUsIM IPeIPHATHS-H3TOTOBUTEIIS)

D HenysxHoe 3a4epKHYTb.

2) YKa3aTh IOMYCTHMOE OTKJIOHEHHE.

% Vka3aTh, eciim TO 3HaYeHHE NPEBHIIIACT 3HAYCHHE, TIpeLycMoTperHoe B Tabmmme E.1 ¢
y4eTOM OTHOcsIIeics K Helt cHocku 10.

Taonuma A.l



[ToTpebnsiemass MmoutHOCTE, KBT, mpu yactore BparieHus
OGopynoBaHue JBHTaTENs

MPOMEKYTOUHOMN HOMUHAJIBHOMN

Uroro:

Y He momxua npeBbimarh 10 YoMOMIHOCTH, M3MEPEHHOM TP MCTIBITAHHH.

A.5.4 Onpenenenne napaMeTpoB peryJIupoBaHusi JUHAMOMETpaA

PazperxeHne Ha BIYyCKE M NPOTHBOAABICHHE B BBIMIYCKHOW TpyOe yCTaHAaBIMBAIOT I1O
BEPXHUM TMpejesiaM, yKa3aHHbIM HpeINpHUsITHEM-U3roTOBUTENEM B cooTBercTBUU ¢ J[.2.3 u
1.2.4.

MaxkcuManbHble 3HAu€HUs KPYTSIIEro MOMEHTa Uil YKa3aHHBIX YacTOT BpAaILCHUS
ONpCaAC/IIIOT SKCIICPUMCHTAJIBHBIM IIYTCM JJIsI pacucTa 3HAa4YCHUU KpyTAIICTO MOMCHTA IJIid
KOHKPETHBIX PEKUMOB UCIIBITAaHUM. MakCUManbHbIA KPYTSIIMHA MOMEHT ISl YACTOTHI BpalICHUS
IIpu UCHBITAHUN I[BHFaTeHGﬁ, KOTOPBIC HC MPCAHA3SHAYCHBI JJIA paGOTBI B AHAIIa30HC CKOPOCTHU
0 KPUBOW HM3MEHEHMsI KPYTSIIET0O MOMEHTA C MOJHOM Harpy3Kou, yKa3bIBaeT MpeIrpHsITHE-
U3IrOTOBUTCIIb.

PerynupoBanue aBuraTens s KOKIOTO PEKUMa UCTIBITAHUS pACCYUTHIBAIOT TIO (hOpMYyIie
S=((8,+PF,) Ly p

Ecnu ko3¢ urnment

Sas 5 0,03
Ft

TO 3Ha4YeHUe P4k CleyeT NPOBEPUTb.
A.5.5 PeryiupoBanue nuHamomerpa, KBT:

TaoOonuma A.2
Harpyska, % PerynupoBanue I[I/IHa\I’VIOMeTpa, kBT, npu yacrore BpavuueHH;I
MIPOMEKYTOUHOU HOMUHAJIbHOMN
10 XXXXXXX
50
75
100
A.6 XapaKkTepuCcTHKH IBUTATEJIA
A.6.1 YacToTa BpaieHusi:
- HA XOJIOCTOM XOAY (MUHUMAITBHAN ) vvvvvuuunaeeeeeaeseaasseeeeeeessnsssnnnnnnaasaeaaaaeaaaeeeees MUH !
= TIPOMEIKYTOUHA. v veeveeereeseesseesseesssssssesesasessseaseenssssessesssssssessesesasesasessressenans MHH
D & (0010705 £2 N1 053 & b= I (R MuH

A.6.2 MomHocTh ABATATENSAY):

D O61mee 3HaueHNE MONTHOCTH, H3MEPEHHON B COOTBETCTBUH C 2.8.
Taonuma A.3




MouHocTs, KBT, mpu yactoTe BpaieHus

Y cnoBusa ucnbITaHUN — —
MIPOMEXKYTOUHOU HOMHHAJILHOMI

MakcuMasbHas H3MEpeHHast MOIIHOCTD Py, KBT (a)

OO0mass MONTHOCTH, MOTpedasieMas 000pyIOBaHUEM
JBUTATENs B COOTBETCTBUH ¢ A.5.3 Pag, kBT (D)

[Tone3nass MONTHOCTH ABHUTATENsA, yKa3aHHas B 2.8
kBTt (c)

c=a+b

IMpuiaoxenune b
(obs13aTesIBLHOE)

OcCHOBHbBIE XaPAKTEPUCTUKH CEPUM JABUTaTEJIeil
b.1 Ilapamerpsl, onpeaeasomye cepulo ABUraTesnei

Cepus aBurareneid MOXKeT OBITh OMpeJesieHa ¢ MOMOIIBI0 OCHOBHBIX KOHCTPYKITHOHHBIX
nmapaMeTpoB, KOTOPHIE JOKHBI OBITh OJWHAKOBBIMH JJIsl JBUTATeNe JaHHOU cepuu. B
HEKOTOPBIX CIyYassX MOXKET UMETh MECTO B3aMMOJIOMOJIHSIEMOCTh IMapaMeTpPOB. DTO TaKKe
HEOOXOUMO YYUTBIBATh I TOTO, YTOOBI B CEPHUIO JBHUTaTelield BKIIOYAIU TOJIBKO
JIBUTATEJIN, IMEIOIIUE CXOHBIC XapaKTEPUCTUKH BHIOPOCA BPEIHBIX BEIIECTB.

Jlyist Toro 4ToOBI ABUTATENH MOXHO OBUIO paccMaTpuBaTh KaK OTHOCAIINECS K OJHOW W
TOM XK€ CEepHM JBUTATENCH, OHU JIOJDKHBI COOTBETCTBOBATH CIEAYIOIIEMY MEPEUYHIO OOIIMX
OCHOBHEIX HapaMeTpOBl):

b.1.1PaGounii niuki:

- IBYXTaKTHBIN

- YEThIPEXTAKTHBIN

b.1.2Oxnaxnaromas cpena:

- BO3yX

- BOJa

- MacJo

b.1.3Pabounit 00beM NUIMHAPA!

- TIOKa3areiau pabovynx 00bEMOB ITWIIMHIPOB JBUTaTENICH HEe JIOJDKHBI OTKJIOHATHCS Ooliee
gyeMm Ha 15 %

- YUCJIO UWIMHAPOB Il JABUTATENIEW C  yCTPOMCTBOM,  OOECIEYMBAIOIINM
JOTIOTHUTEIIFHYIO0 OYUCTKY OTPabOTAaBIINX T'a30B

b.1.4Meroxa moga4yu Bo3ayxa:
- €CTECTBEHHBIN

- IPUHYIUTEIIbHBII
B.1.5 Tun/KoHCTPYKIUS KaMepbl CTOPAHHS:
- (hopkamepa
- BUXpeBas Kamepa
- Hepa3zeleHHas: KaMepa CrOpaHus

b.1.6Knaman u pacmono)xeHrue OTBEPCTHH - KOHPUTYpaIus, pa3Mep U KOJIHIECTBO:
- TOJIOBKA LIUJIMHAPA
- CTCHKA IWJIMHpPA
- KapTep

Bb.1.7 Cucrema mmomayu TOILINBA.
- HaCOC-TOTUTMBONIPOBOA-(hOpCYyHKA

- PAIHBIA MHOTOILTYHXEPHBIA HAcOC

- pacupenenuTeabHbII HAcoC

- OAHO2JIEMCHTHAA CUCTEMA

- (hopcyHKa
b.1.8 Cuctembl o6ecnieueHust pabOThI IBUTATEIIS:




- IPUHYAUTCIIbHAsA CUCTCMA OXJIAKIACHU A

- PELUPKYJIALMS OTPaGOTABIINX Ta30BY

- BIPHICK BOJBI/AMyIbcHs Y

- HATHEeTaHHe BO3Myxa®

[MonTBepxaeHne HASHTUYHOCTH COTJIACHO YepTexky(am) HoMep
B.1.9 JIonoMHUTeIbHAsS OYMCTKA OTPaGOTaBIINX Ta30BY):
- OKHMCIIUTEIIbHBIN HEUTPAIU3aTop

- BOCCTAaHOBHUTEJILHBIN HEUTPATIU3ATOP

- TEPMUYECKHUI HEUTPAIIU3ATOP

- JTIOBYIIIKA JIJIs1 BPEHBIX YaCTHI]

HOI[TBep)K,Z[eHI/Ie COOTHOLICHUA, YCTAaHABJIMBAIOMICTO UACHTUYHOCTD (I/IHI/I HaAauMCHBIIICTO
TIOKA3aTelIst Il HCXOHOTO JIBUTATEIIS):

- MONIIHOCTH CI/ICTGMBI/HOKaBaTeHB IIoaayum TOIIMBaA Ha TakKT BHYCKal), COrjaCcHoO
nuarpamme(am) Homep

D HenyxHoe 3a4epKHYTb.
b.2 Bb100p HCX0HOTO ABUTATEJIS

b.2.1VicxonHbIil 1BUTATENH CEPUH JABUTATENCH BHIOUPAIOT C MOMOIIBI0 OCHOBHOTO KPUTEPHUS
- HanOOJIBIIECH ITUKIOBOM MOJAa4YM TOIUIMBA IMPU MaKCUMaJIbHOM KpyTsiieM MoMmeHTe. Ecnu nBa
Wi OoJiee JBHUTraTesield MMEIOT OJMHAKOBHIE OCHOBHBIC KPUTEPHUH, TO HCXOMHBIN JIBHTaTENb
OTOMPAIOT, UCTIOJIb3YsI BTOPUYHBIA KPUTEPHUN - HAMOOJBIIYIO ITUKJIOBYIO TO/Iavy TOTUIMBA MPHU
HOMHUHAQJIBHOM YacTOTE BpalleHUs. B OTOENbHBIX CIaydasX MOKHO JOIMYCTUTb, YTO CAMBII
HEOJaronpusATHBIA Clydaidl yIedbHOTO BBIOpOCca OTpabOTaBIIMX Ta30B, MPOU3BOJUMBIX CepUe
JBUTATENEH, HanboJlee MOTHO XapaKTePU3yeTCsl MyTeM UCIBITAHUS BTOPOTO JBUTATEIS.

B sTom citydae MokeT ObITh OTOOpaH JOTOJHUTEIBHBIN IBUTATENb ISl HCTIBITAHUS UCXO/IS U3
XapaKTEPUCTUK, KOTOPBIE YKa3bIBAIOT, YTO 3TOT JABUTATEIb MOXKET UMETh HAUBBICIIME YPOBHHU
BBIOPOCOB, MIPOU3BOAMMBIX JIBUTATEIISIMH TaHHOW CEPHH.

b.2.2 Ecnu pBurarenb, OTHOCSIIMIACA K JaHHOW CepuUH, HMEET Ipyrue IMepeMeHHbIe
XapaKTEPUCTUKH, KOTOPHIE MOTYT OKa3bIBaTh BIUSHHUE Ha BBIOPOCH OTPA0OTABIIIMX ra30B, TO ATH
XapaKTePUCTUKU TaKXKe JOJDKHBI OBITh OIpeNeNeHbl W YUYTEHBl MPH BBIOOPE HCXOIHOTO
JIBATATEIIS.

b.3 llepeyenn cepum ABUTaTeeit

b.3.1 HaumenoBanue cepun nBuratenei
b.3.2Cneuuduxanuu neurareneii, OTHOCAIUXCS K TAHHOW CEPUH:

Taonunma b.1
MuHuManbHa
Homunansua | Homunanpaa | MakcumanbHa

Tun Yucio MakcuManeHBI | ST HacTOoTa

ABHraTeN | WHHAPO s 4acToTa | o moJsie3Has ST YaCTOTa i KpyTSUHi | BpatenHs Ha
P BpalleHus, | MOIIHOCTD, BpaIeHus, PYT P
s B 1 1 MOMEHT, KBT | xomnoctom
MHH kBT MHH 1
XO0Jly, MUH

Wcxonnsiii qeurateis (MoapoOHOE OMUCAHNE B MIPHIIOKEHHH A)




Ipunoxenune B
(obs13aTeEIBLHOE)
OcCHOBHbIE XapaKTEePUCTUKHN THUMOB CEPUIHBIX IBUTaTe el
B.1 Onucanue aBurares

B.1.1IIpennpustre-u3roToBUTEIbL

B.1.2Kon nBuratenst npeanpusTUs-u3roTOBUTENS

B.1.31{uK/I: 4eTHIPEeXTaKTHBIH/ IBYXTaKTHbIH Y

B.1.4 lnameTtp nunuHapa MM

B.1.5Xon nopuins MM
B.1.6Ywucno u pacmnonoxeHne MUINHIPOB

B.1.7006beM nunuHIpOB am
B.1.8 HomunanbHast yactoTa BpameHus MuH
B.1.9MakcumanbHblii KPYTAIIMA MOMEHT H-m

B.1.10Ctenens cxarus?

B.1.110nucanue cuctemsl CropaHus

B.1.12Yeprex (1) KaMephbl CTOPAHUS M TOJOBKH ITOPIITHS

B.1.13MuHuManbHOE MONEPEYHOE CEUCHHE BITYCKHBIX U BBIITYCKHBIX OTBEPCTUH MM
8.1.14 CucremMa oxJIasKIeHUus

B.1.14.1KuakocTtHas
B.1.14.1.1XapakTepruCTUKH KUIKOCTH

B.1.14.1.2TupKynsuoHHk Hacoc (bl): MeeTcst/oTCyTCTBYeT
B.1.14.1.3 Xapakrepuctuku wid mapka(u) u Tum(bl) (B COOTBETCTBYIONIEM CiIydYae)

B.1.14.1.4Tepenarounoe uynciao(a) (B COOTBETCTBYIOIIEM CITydac)
B.1.14.2Bo3nymHas

B.1.14.2.1Komnpeccop: umeercs/oTcyTcTByeT

B.1.14.2.2 Xapakrepuctuku uir mMapka (u) U tun (bI) (B COOTBETCTBYIOIIEM Cliydac)

B.1.14.2.3[epenarounoe uucio (a) (B COOTBETCTBYIOIIEM CITydae)

B.1.15 TemnepaTypa, pa3pelieHHasi peanpUsTHEM-U3TOTOBUTEIEM

B.1.15.1KunkoctHoe OXIaXIEHUE:
- MaKCUMaJbHas TeMIIepaTypa Ha BBIITYCKE W3 JIBUTATEIS K

B.1.15.2Bo3aymiHoe oxaxJaeHue:

- KOHTpOJIbHAsA TOYKa

- MaKCUMallbHasi TeMIepaTypa B KOHTPOJIbHON TOUKe K

B.1.15.3 MakcumanbHass Temieparypa Ha BBIXOJC M3 MPOMEKYTOYHOIO OXJIAAUTENs (B
COOTBETCTBYIOIIEM CJIydae) K

B.1.15.4 MakcumanbHasi TemiepaTypa OTpaOOTaBIIMX Tra30B B BBINYCKHOHW Tpybe (ax)
PSIOM C BBIBOAHBIM (hiiaHIIeM(aMu) BBITYCKHOTO KOJUIEKTOPa(OB) K

B.1.15.5Temneparypa ToriuBa:

- MUHUMAaJIbHas K

- MaKCUMaJbHas K

B.1.15.6Temneparypa cMa3Ku:

- MUHUMaJbHas K

- MaKCUMaJbHast K

B.1.16 Typ6okommpeccop: umeercs/oTcyTCTBYeT

B.1.16.1Mapka

B.1.16.2Tun

B.1.16.30mnucanue cucremsl (HanpuMmep, MaKCUMaIbHOE JaBJICHUE, IEPEIyCKHON KilanaH




B COOTBETCTBYIOIIEM CIy4ae)
B.1.16.4IIpoMexyTOUHBIH OXJIaTUTENb, UMeeTcs/0TCYTCTBYeT
B.1.17 Cucrema BHycKa: MakCHMalbHOE JAONYCTHUMOE pa3peKEHHWE Ha BIYCKE IIpH
HOMUHAJIBHOM  YacTOTe€  BpalleHWss  JBHUTATENs U 100  %soit  Harpyske
klla
B.1.18 BrmyckHas cucreMa: MaKCUMaJlbHOE  JOIMMYCTUMOE  TPOTHUBOJABICHUE
0oTpa0OTaBUIMX Ta30B NpU HOMUHAIBHOW dYacTore BpamieHus asuratens u 100 %owoit
Harpyske klla

B.2 Jlono/iHMTeIbHBIE YCTPOICTBA NpeAyNpeskIeHus 3arpsi3HeHHs BO31yXa

(ecnu umeroTCA)
Onwucanue u/unm cxema (CXeMbl)

Jlapnenne® wim uarpaMMa ¢ COOTBETCTBYIOIIMMH XapaKTepPUCTHKAMH klla

B.3 IIogauya TomnBa

B.3.1 TonummBHBIi Hacoc
B.3.2 Cuctema BOpPbICKHBAHHUS TONJUBA HACOCOM
B.3.2.1Hacoc
B.3.2.1.1Mapxka(u)
B.3.2.1.2Tun(s1)
B.3.2.1.3[pou3BoaNTENBHOCTS MM Y Ha OJIMH XOJ HUIM IUKJ HACOCA TIPH ____ MHH
IIPU TTOJIHOM BIPBICKMBAHUU WM JUarpamma ¢ COOTBETCTBYIOIIMMHU XapaKTePUCTUKAMU

Wcrnonp3yeMblit METOJI: Ha BUTaTeNe/Ha HACOCHOM CTeHIe?)

B.3.2.1.40mnepexxenne BIPhHICKUBAHUS TOTUTHBA
B.3.2.1.4.1KpuBast onepexeHus BIPHICKUBAHUS

-1

1)

B.3.1.4.2Perynuposka’)

B.3.2.2]TatpyOku cucTeMbl BIPHICKMBAHUS TOIUINBA
B.3.2.2.1/1nuna MM
B.3.2.2.2BuyTpeHnuit nuamerp MM

B.3.3 CucTrema BOpPbICKMBAHUS TOILINBA (POPCYHKOIM
B.3.3.1®opcynka(n)
B.3.3.1.1Mapka(n)
B.3.3.1.2Twun(si)
B.3.3.1.3 JlaBieHHe B MOMEHT OTKPBHITHAY MM JUarpaMMa C COOTBETCTBYIOIIMMH
XapaKTepUCTUKaAMU klla
B.3.3.2Perymnsarop
B.3.3.2.1Mapxka(u)
B.3.3.2.2Tun(s1)
B.3.3.2.3Yacrora BpalieHHs B MOMEHT Hauana cpabaThIBAaHMS MpH MONHON Harpyskel

MuH
B.3.3.2.4MakcuManbHas 4acTOTa BPANIEHUs Oe3 Harpy3Kku> Myt
B.3.3.2.5MuHIMaIbHAas 4aCTOTA BPALICHHS HA XOJIOCTOM XOIyY) MHH

B.3.4 Cucrema mycka XoJ10JHOT0 ABUTaTeJIs

B.3.4.1Mapka(un)

B.3.4.2Tun(si)

B.3.4.30mnucanue

B.4 KnananHoe pacnpenejieHne

B.4.1 MakcuManbHbIM X0J1 KJIAMaHOB U YIJIbl OTKPBITHS M 3aKPbITHs, ONpEAEIsieMbIe 110
OTHOLICHUIO K MCPTBLIM TOYKaM, UJIN S5KBUBAJICHTHBIC JaHHBIC

B.4.2 McxonHble n/UIN peryiupoBOYHBIE 3a30PbIY)

D Vkasare J0mycTHMOE OTKIOHEHHE.
%) HeHy>kHOE 3a4epPKHYTb.



Ipunoxenue I'
(obs13aTeEIBLHOE)

HpOTOKOJI HUCNBbITAHUA TUIIA IBUTaTEJd ¢ BOCINIAMEHCHUEM OT CXKATUHA HJIU CEPUM THIIOB
anraTe.ﬂeﬁ KaK OTACJBbHBIX arperaToB B OTHOILICHUH Bblﬁpoca BpPE€AHBIX BCIIECCTB

1 Mapka nBuratesnst

2 Tun(s1) nBUTATENS

2.1 CeMelicTBO aABUTATENEHR

2.2 Tumnel, BKIIOYEHHBIE B CEMENCTBO ABUraTEIIEH

2.3 Ilpomenuii UCTIBITAHUI THI IBUTATENs WM PENPE3EHTATUBHBINA 0Opa3el] cemencTBa

IBUTATEICH

3 B COOTBCTCTBYHOIINX  ClIydyadX HAWMMCHOBAHUC W  aApCC  YHOJIHOMOYCHHOI'O

MMPEACTAaBUTEIA NPEANTPUATHUA-N3TOTOBUTEIIA

4 MakcUManbHO JIOMTYCTUMOE Pa3peKEHUE BO BITYCKHOM KOJIIEKTOPE klla
5 MakcuManbHO  JIOMYCTHMOE  TPOTHMBOJABICHWE B  BBITYCKHOM  KOJIJIEKTOPE
klla
6 MakcumaibHas JOIMyCTUMasi MOIITHOCTh, MOTpedIiseMast 000pyI0BaHUEM JBUTATEIIS
IIPOMEXYTOYHAS YaCTOTa BpPaLCHUS kBT
HOMUWHAJIbHAs YaCTOTa BpaIllEHHUS kBT

7 OrpaHrueHHUs TIPH UCTIOJIb30BAHUU (€CITH UMEIOTCS)

8 YpoBHHM BBIOPOCOB BpEIHBIX BELIECTB - 3HAYCHUS, MOJyYEHHBIE NMPU HW3MEPEHUU Ha

KaXxJIOM U3 BOCbMH PCIKMMOB UCIILITAHUA.

CcoO r/(kBt
CH r/(kBT
NOx r/(kBt
BpEIHBIC YACTHILIBI r/(kBr

9 /IBuratenb, MpeCTAaBICHHBIN J1JIs1 UCTIBITAHUS

. q)
1)
. q)
. q)

10 Mecro npoBeneHUsT UCIIBITAHUS

11 JTaTa nmpoBeAcHUS UCTIBITAHUS

12 Homep npoToKOsIa UCHIBITAaHHS

13 JIokyMeHTBI: 3aloIHEHHbIE HaANeXKaUM 00pa3oM 3K3eMIUISPhI IO MPUIOKEHUSIM A 1

b; ueprexu u cxembl

IMpuaoxenne /|
(obs13aTesILHOE)

IIpouenypa ucnbiTanus

/1.1 BBenenne

J.1.1 B HacrosmeM TpUIOKEHWHW ONMUCAaH METOJ OIpPEACNICHHs BHIOPOCOB Tra3000pa3HBIX
BPEIHBIX BEIIECTB U BPEAHBIX YaCTHUL], BBIAEIAEMBIX IBUTATEIAMU, IMOJIEKATUMU UCIIBITAHUIO.
J.1.2 VcnibiTane TPOBOIAT HA JIBUTATENE, YCTAHOBICHHOM Ha MCIBITATEILHOM CTCHIE U

COCTMHEHHOM C JHHAMOMETPOM.
J.2 YcnoBus ucnbITAHUS

J.2.1 O61mue TpedoBanusi

Bce nokasarenu, oTHocsKecs K 00beMy U 00bEMHOI CKOPOCTH MOTOKA, PACCUUTHIBAIOT MPU

temrneparype okpyxkatoriero Bo3ayxa 273K (0 °C) u armocheprom nasnennun 101, 3kl ]a.
J1.2.2 YcaoBusi HCIbITAHUS IBHTATEIs

1.2.2.1 N3mepsroT abcomoTHYIO TemrepaTypy 7., K, Bo3ayxa, MOCTYIAIOMIEro B IBUTATENb,

U cyxoe atMocdepHoe naBieHue Ps, kI1a, a mapametp fa paccunthiBaroT mo Gopmymnam:
- JUTsL IBUTaTeNelt 06e3 HallyBa U C HaJlITyBOM
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- JUIA JBUTATeNied ¢ TYpOOHAJTyBOM W OXJIAKICHHUEM WM 0€3 OXJIaXICHHS BITYCKaeMOTO

BO3/TyXa
- o} T Y
© | ps 28]

J.2.2.2 JIeiicTBUTEJLHOCTH HCIBITAHUS

Yr1oObl HCOBITAHWE OBUIO MPU3HAHO JCHCTBUTENBHBIM, 3HAYCHHE MMapamerpa fa TODKHO
cocrapiisath 0,96< fa < 1,06.

J.2.2.3 IBuraTesu ¢ oxJaskaeHneM Bo3ayxa

Peructpupyrot Temneparypy OxXJIaxaarolien Cpebl U TEMIEPaTypy MOAaBaeMOr0 BO3IyXa.

J.2.3 CucTrema moxauu Bo3ayxa B IBUraTe/lb

JlBurarens NOMKEeH OBITH O0OpPYHOBAaH CHUCTEMOW TOJa4M BO3AyXa, HMMEIOIIEH BEpXHEe
npelenbHOe 3HAUYEHHWE OrpaHMYEHUs MoJayd  BO3AyXa, YKa3aHHOE MpearnpHUsTHEM-
W3TOTOBUTENIEM [JIsl YUCTOTO BO3AYXOOUHUCTUTENS B YCIOBHSIX PabOThI OBUTATENs, KOTOPBIC
yKa3aHbl MPEeANPUATHEM-U3TOTOBUTEIEM U KOTOpbIE 00€CeYHBAIOT MAaKCHUMAJIbHBII IOTOK
BO3/IyXa.

JlomyckaeTcsi MCIOJIb30BaTh CUCTEMY JUIsl UCIBITAHUS JBHUraTeliedl BHYTPEHHETO CTOPaHUS
IIPH YCIIOBUH, YTO OHA BOCIIPOU3BOAUT (hAaKTUUECKUE YCIOBUS PabOTHI ABUTATEIIS.

J.2.4 BeinyckHasi cucTemMa JIBUTaTes

HcnbiTyeMblii BUTATENb JOJDKEH OBITH OOOpPYIOBAaH BBITYCKHOH CHUCTEMOM, HMEIOLICH
BEpXHEE TMpeJelibHOE 3Hau€HHWEe TMPOTUBOJABICHUS OTpPAaOOTAaBIIMX Ta30B, YyKa3aHHOE
IPEINPUATHEM-U3TOTOBUTENIEM JIJIsl YCIIOBUN pabOThI ABUTATEINS, TIPU KOTOPBIX 00ECTeunBaeTCs
MaKcHUMasbHas yKa3aHHasi MOITHOCTb.

J.2.5 Cuctema oxJiaxkaeHust

CucremMa oXJIaXJIeHUs JBUTATENs JOHKHA UMETh JOCTaTOUYHYIO MOIIHOCTD JJISl TO/AIepKaHus
HOpMaTbHOU paboueil TemrepaTypsl ABUTATENS, YKa3aHHOU MPEANPUITHEM-U3TOTOBUTEIIEM.

J1.2.6 Cma3ouHOe Macj10

XapakTepUCTUKH CMa30YHOTO Macliia, HUCIOJB3yeMOro HJisi HWCHBITaHUs, JOJKHBI OBITh
3apEeruCTPUPOBAHBI U IIPEICTABICHBI BMECTE C PE3yIbTaTaMH UCIIBITAHUM.

J.2.7 TonJuBo AJ1s1 MCTILITAHUSA

TonauBO TOMKHO COOTBETCTBOBAThH ATAJIOHHOMY TOILIMBY, OMPENEICHHOMY B MpUiIokeHuH E.
[leTaHOBOE YHCIIO M COAEpPI)KAHUE CEPhI ITATOHHOTO TOILINBA, MUCIOIB3YEMOTO ISl HCIIBITAHMUS,
JIOJDKHBI OBITH YKa3aHbl B A.5.1.

Temneparypa TormBa Ha BXoje B TomuBHbINA Hacoc - 306K - 316K (33 C - 43 ).

J.3 IIpoBeneHue uCnbITAHUSA

J.3.1 IToaroroBka (puabLTPOB I 0TOOPa MPOd

He menee yem 3a 1 9 10 MCHOBITaHUS KaXablii GuibTp [mapy ¢mibTpoB (manee - mapy)]
MOMEIIAIOT B 3aKPBHITYIO, HO HE ONeuaTaHHyr damky [leTpu, KOTOpylo, B CBOIO OYepelb,
MOMEIIAIOT I KOHAWLMOHMPOBAaHUS B Kamepy [Uisl B3BemMBaHus. B KoHue mnepuona
KOHIUIIUOHUPOBAHMS KaXIbld (GuiabTp (mapy) B3BEIIMBAIOT U PETHCTPUPYIOT OOIIYHO Maccy,
3aTteM QuiabTp (Mapy) XpaHsaT B 3akpeiTO yamike [letpu win B GuibTpoaepxarene 10 TeX 1op,
1OKa OH HE MOHAM00UTCs s ucnbiTanus. Eciu ¢unstp (Mapy) He MCHOB3YIOT B TeUcHHE 8 U
MOCJIe €ro U3BJICUEHUSI U3 KaMephl Ui B3BEUINBaHUS, TO (GUIBTP CIeIyeT BHOBb B3BECUTH MEPE
UCTIOJIb30BAaHUEM.

J.3.2 YcraHoBKa H3MEPUTEIHLHOT0 000PY10BAHUSA

[TpuGops! 1 POOOOTOOPHUKH YCTaHABIMBAIOT B COOTBETCTBHU C TPEOOBAHUSAMHU MHCTPYKLIUU
no o9Kcrryaranuu. [Ipy HMCHOIB30BaHUM CHCTEMBI pa30aBieHHs IMOJIHOTO TIOTOKA st
pazbaBieHHs OTPAOOTABIINX ra30B K CUCTEME MPUCOCTUHSIOT BEIBOIAIIYIO TPYOy TIIYIIUTEIS.



J1.3.3 BkiiloueHnne cucteMbl pa30aBjieHHus U IBUTATEs

Bxurouaror cucremy paz0aBieHHs M JABHUraTellb, KOTOPHI pa30rpeBarOT 10 TeX IMOp, MoKa
TEMIepaTypa U AaBlIEHUE HEe CTAOMIM3UPYIOTCS MPH MOJHON HArpy3ke ¥ HOMHHAILHOW 4acTOTe
spamienus (/[.3.6.2).

J.3.4 PeryaupoBanue kod(ppuuneHTa pazdaBieHus

[TpoBoAST BKJIIOYEHHE U MPOTOHKY CHUCTEMbI 0TOOpa MPOoO NHCIEPCHBIX YACTHIl B XOJIOCTOM
peKUME JUIS METOJa C HCIOJIb30BaHHEM OAHOTrO GuibTpa ((PpakylTbTaTUBHO JJIS METOAA C
UCIOJIb30BAHUEM  HECKOJNBKUX  (GuiabTpoB). MCXOQHBIH  ypOBEHb JMUCHEPCHBIX  YaCTHI]
pa30aBIAIONIETO BO3AyXa MOXET OBITh ONpEeAeNeH IyTeM IPOIYCKaHHs pa30aBIIAIONIETO
BO3yxa uepe3 (UIbTPBHI Ui BpEOHBIX dYacTull. Eciu HCmonb3yloT OTGUILTPOBAHHBIN
pa30aBISAIONINI BO3yX, TO OJHO U3MEPEHHE MOXHO MPOBOJUTE B JTH000E BpeMs: 710, B TCUCHHE
WM 1ocie ucneiTanud. Ecnu pa36asnsiomuil Bo3ayx HE QUIBTPYIOT, TO U3MEPEHUS POBOJISAT
HE MEHee TpeX pa3 - IMOCJe BKIIOYEHHUs, 0 OTKIIOYEHUS U B MOMEHT, COOTBETCTBYIOIIUN
npUOIU3UTENIBHO CepeNHE LKA, a TOJIyYeHHbIE 3HAUE€HUS YCPEAHSIOT.

Paz0aBmsromuii BO3AyX peryaupyroT TakuM 00pa3oM, 4TOOBI MOJYyYUTh MaKCHMAaJbHYIO
temneparypy puastpyroieii mosepxHoctd 325K (52 C) uan Hmke B KakaoM pexume. OOruii
Kod(GUIMEeHT pa30aBIeHUs JOKEH COCTaBIsATh HEe MeHee 4. [t MeTona ¢ UCHOIb30BaHUEM
omHOTO GUILTpPa B (PHIBTPE MOAACPKUBAIOT MOCTOSTHHOE COOTHOIICHHE pacxoja MOToKa Mpod
0 Macce W pacxoja pa30aBIEHHBIX OTPa0OTaBIIUX Ta30B MO Macce Js CHCTEM C IOJTHBIM
MOTOKOM BO BCEX pexuMax. ITO COOTHOIIEHHE Macc JAOKHO HaXOJIUThCs B mpenenax +5 %, 3a
uckiIroueHreM nepBbix 10 ¢ B KOKIOM pexuMe Ui CHCTEM, HE MMEIOIIUX PEKUMa XOJIOCTON
nporonku. Jlng cuctem pa30aBieHMss YacTH TOTOKAa B Cilydae MPUMEHEHHs METOoja,
MpeyCMaTPUBAIOIIETO MCIIOIb30BaHUE OJHOTO (PHIBTPA, MACCOBBIA PAacXo]l MOTOKa B (PUIBTpE
JIOJDKEH OBITh TOCTOSIHHBIM B Tipenenax 5 % B kaxaoM pexume, 3a UCKiItoueHreM nepBbix 10 ¢
B KOXKIOM PEKUME JJIsi CUCTEM, HE UMEIOIINX PEKUMA XOJIOCTOM MPOTOHKH.

Hns cucrem xoutpodsi koHueHTpamuun CO2 mnm NOx B Hauajge W B KOHIE KaXIIOTO
UCTIBITaHUs TpoBoIAT u3MepeHue coaepkanuss COz mimmu NOx B pazbaBisromeM BO3IyXe.
3navenus (ponoBoi konmeHTpammu CO2 wim NOx B pazbapisiomeM BO3IyXe 10 U TOCIE
TNPOBEJCHNS HCIIBITAHMS JOMKHBI HaxomuThes B mpedenax 100 mma! wmmm 5 wmamt
COOTBETCTBEHHO.

[Ipn  wcmonp3oBaHWM  CHUCTEMBI  aHanm3a  pa30aBIEHHBIX  OTPAOOTABIIMX  Ta30B
COOTBETCTBYIOIIYIO (DOHOBYIO KOHIICHTPAIIUIO OMPEACIISIIOT IMTyTEM OTBOJIa MPOO pa30aBIIsAIONIEro
BO3/lyXa B KaMepy JJIsl Ipo0 B TEUCHHE BCETO UCITBITAHMUS.

[MocrosiHuyio (He B Kamepe) GOHOBYIO KOHIIEHTPAIIUIO MOYKHO U3MEPSITh HE MEHEE TpexX pa3 -
B Hayaje, KOHIIE M B MOMEHT, COOTBETCTBYIOIIUN NPHUOIM3UTEILHO CEpPEANHE IHKIIA;
MOJIyYeHHBbIE 3HaueHus ycpeAHstoT. [lo 3asBke NPeanpUsITUS-U3TOTOBUTENSI H3MEPEHUE
(OHOBOI KOHIICHTPAIIHA MOKHO HE MMPOBOIUTH.

J.3.5 [loBepka aHAIM3aTOPOB

AHann3aTopsl BEIOPOCOB YCTaHABIUBAIOT HA HYJIb M MIOBEPSIIOT.

J1.3.6 IlukJa ucnbITaHUA

J1.3.6.1cnbiTanne ABUTATENs] HA TUHAMOMETPUYECKOM CTEHJIC TIPOBOMAST B COOTBETCTBHH C
yKa3zaHHbIM B Tabnuie /1.1 ukioM, COCTOSIIUM U3 BOCBMHU PEKUMOB!

Tao6numa /.1
Howmep Uactota BpameHus Harpyska, % Koaddumment Becomoctu
pexumMa pexuMa
1 HomuHanpHas 100 0,15
2 75 0,15
3 50 0,15
4 10 0,1
5 [TpomexxyTouHas 100 0,1
6 75 0,1




Howmep Yactota BpatlicHus Harpyska, % Koaddumment Becomoctu
pexumMa pexuMa
7 50 0,1
8 MuHUMAIIBHBIN X0J0CTOM - 0,15
X0JI

J1.3.6.2 IToaroroBka ABUraTeIst

Pasorpes nBurarenss ImpoBOIAT IPM HOMHUHAIBHOM 4YacTOTE BpAlICHWS W IIOJHOM Ioaade
TOMJMBA JUId CTa0WIM3alMM IapaMeTpoOB [JBUTATeNs B COOTBETCTBUM C MHCTPYKLUEH
PEIIPUATHI-U3TOTOBUTETIS.

[Ipumevanue - [leppoa MOATOTOBKU JABUTATEINS JOJDKEH TaK)KE MCKIIOYATh BO3MOXKHOCTh
BIIMSIHUS OTJIOKEHUN B BBIITYCKHOM CHCTEME B XOJI€ MPEIbIIYIIEero ucnbiTanus. MiMeercs Takxke
00s13aTeIbHBIN IEPUOJT CTAOUITU3AINHA MEXKITY PEKUMAMU HCTIBITAHUS, IIEJIb KOTOPOTO - CBECTH K
MUHUMYMY B3aUMHOE BIIUSIHUE PEKUMOB.

J1.3.6.3 IlocienoBaTeJIbHOCTH MPOBEIEHUS HCTILITAHUSA

[IpuctynaroT K mMmOCieIOBaTEIbHOMY IPOBENCHUIO HCHBITaHus. VIcHbITaHWEe MPOBOISAT B
MOPSZIKE CIIEIOBAHUS PEXKUMOB (OT MEPBOTO 10 BOCHBMOI0), yka3aHHbIX B J[.3.6.1.

B TedeHme KaxkIoro pekMMa IUKIA MCIBITAHHS IOCJIE TEPBOHAYAIBLHOTO IEPEXOIHOTO
nepuoja OTKJIOHEHHE OT YCTAHOBJIEHHOM YacTOTHI BpallleHUs JOJKHO HAaXOJIUTHCS B IMpenaesax
+1 % HOMMHAIBHOH YAaCTOTHI BPAIEHUs MM +3 MUH L B 3aBHCHMOCTH OT TOTO, KAKOE 3HAYCHHE
OosbIle, 3a HMCKIIOYEHHEM MHHHUMAJIbHOW YacTOThl BpPAILEHUS XOJOCTOTO XOJa, 3HAueHHE
KOTOPOW NOJDKHO OBITh B Tpelenax OTKIOHEHWH, YKa3aHHBIX MPEINpPHUITHEM-U3TOTOBUTEIICM.
OTKJIOHEHHE OT YKa3aHHOTO KpPYTSIIEr0 MOMEHTa JOJDKHO OBITh TaKUM, 4YTOOBI cpeaHee
3HaYeHWE B TEUYECHHE IMEpUOJia M3MEPEHUH HaxXoAwloch B mpenenax *2 % HamOOIbLIETo
3HAYEHUS KPYTSAIIET0O MOMEHTA MPU COOTBETCTBYIOIIEM CKOPOCTHOM PEKHME.

Jis kaxxgoro pexkuMa HeoOxoaumo oTBoauTh He MeHee 10 mMuH. Ecnm mpu ucnbiTanuu
nBuratens Tpedyercs Oojee MIUTEIbHBIN mepuoj oToopa mpol IS MOTyYeHUsS JOCTaTOYHON
MacChl BPEIHBIX YACTHI[ Ha U3MEPSIONEM (QWIBTPE, TO IIUTEIbHOCTh UCIIBITAHUS MOXET OBITh
yBeJIMYeHa Ha HEOOXOIUMBIM MPOMEKYTOK BPEMEHHU.

JUTUTEeTHhHOCT PeKUMA PETUCTPUPYIOT B IPOTOKOJIE UCTIHITAHUS.

KoHnnenTpanuu BpeIHBIX BEHIECTB B OTPa0OTaBIIMX ra3ax JOJDKHBI OBITh M3MEPEHBI, U HX
3HAUEHUS JOJKHBI OBITh 3apErHCTPUPOBAHBI B TCUCHHE MOCICTHUX 3 MHH PEKUMA.

3aBepuieHre oToOopa nMpod BpeAHBIX YaCTHUI[ AODKHO COBMAIATh C 3aBEPILIEHUEM HU3MEpPEHUS
ra3000pa3HBIX BRIOPOCOB M HE JIOJDKHO HAYMHATHCS paHee JOCTHKCHHS CTA0MIM3AlHHA PAOOTHI
JBUTATENSl B COOTBETCTBUH C MHCTPYKUUEH IPEATPUITUSI-U3TOTOBUTES.

TemnepaTypy TOIIMBAa M3MEPSIOT HA BXOJE€ B TOIUIMBHBIA HACOC WJIM B COOTBETCTBUU C
WHCTPYKIIUEH TPEIIPUITUS-U3TOTOBUTEINS, TPHUEM MECTO U3MEPEHHUS PETUCTPUPYIOT.

J1.3.6.4 Iloka3aHus razoaHaju3zaTropa

[Tokazanusi ra3zoaHamM3aTOpa PETHUCTPUPYIOT C TOMOINBID JIEHTOYHOTO CaMOIHKCIA WIH
SKBUBAJICHTHOM CHCTEMBbI pErHCTpalH JaHHBIX, IpUYEM OTpabOTaBIIMIA ra3 JOJKEH MPOXOAUTD
Yyepe3 ra30aHalIn3aTophl [0 KpalHel Mepe B TeueHHe MOCIeAHUX 3 MUH KaXJ0ro pekuma. Ecin
it usMepenuss paspekeHasix CO u CO2 wucnone3yercs kamepa mias mpob (cm. 1.4.4
nonoiHeHus 1 k mpunoxkenuto J[), To mpoba pomkHa OBITH OTOOpaHa B KaMepy B TCUCHHUE
NOCIeAHUX 3 MUH Ka)XI0T0 pexuma, IpoaHaIM3UpOBaHa, U pe3ysibTaThl aHAJIN3a JOJHKHBI OBITh
3aperuCTPUPOBAHBI.

J.3.6.5 OT60p npod BpeaHbIX YACTHIL

OT60p poO BpeAHBIX YACTHUIl MOXKET OBITH IPOBECH MO METOY C MCIOJH30BAaHHEM OJIHOTO
GUIBTPa WM 10 METOAY C MCIOJIb30BaHHEM HECKOIbKUX GuiabTpoB (cM. 1.5 momonnenus 1 x
pUIIOKeHHUIO [1).

[Tockonpky pe3ynpTaThl 0TOOpa MPOO 3TUMU METOJIaMU MOTYT HECKOJIbKO OTJIMYAThCS APYT
OT JpyTa, TO MIPUMEHEHHBII METO] YKa3bIBalOT BMECTE C IMOTYYCHHBIMU PE3YyIbTaTaMH.

Jnst MeTona ¢ HCHOJMB30BaHUEM OJHOTO (GUIbTpa KOIPPUIMEHTH BECOMOCTH KaXKI0TO



peXuMa, yKazaHHbIC B TIPOLIEAYpE HUKJIA UCTIBITAHUS, TOJDKHBI OBITH YYTEHBI IpU 0TOOpE TIPOO
IyTEM PETyIUPOBaHKs pacxo/ia MoToka nmpod u (nim) BpeMeHn 0TOopa Mpod COOTBETCTBEHHO.

[Ipo6sI crenyer oTOMpaTh Kak MOXHO IMO3KE B TEUEHHE KaXKAOro pekuma. Bpems orbGopa
po0 JTOHKHO cocTaBisITh He MeHee 20 ¢ st MeTo/la C MCIIOIb30BaHUEM OJHOTO (DHIIBTpaA U HE
meHee 60 ¢ a7 MeTo/1a ¢ UCIOIB30BaHUEM HECKOJIBKUX (MIbTPOB. [ cucteM, HE UMEIOIIUX
peXuMa X0JIOCTOM TPOTOHKHU, BpeMs 0TOOpa Mpod Ha PEXXHUM JOJKHO COCTaBIATh HE MeHee 60 ¢
JUIS METO/1a C UCTIOJIb30BaHUEM OJTHOT'O MJIM HECKOJIBKHUX (PHIIBTPOB.

J1.3.6.6 YcaoBusi padoThl ABUTATEJISI

YactoTy BpallieHus ABUTATENs, HArpy3Ky, TEMIIEpaTypy BO3AyXa Ha BIYCKE W TOTOK
0TpabOTaBIIMX Ia30B U3MEPSIOT [Tl KAXKIOTO peXumMa 1ocie cTabuiuzauny padoThl ABUTATENs .

Ecnu u3MepuTh MOTOK OTpaOOTABIIMX Ta30B MM PacXo] BO3JyXa, MOCTYMAOLIET0 B 30HY
TOpeHus, a TakKe MOoTpeOsJeHre TOMIMBa HEBO3MOXKHO, TO 3HAUYEHHS ATHX IOKa3aTenei
pacCUMTHIBAIOT, TIPUMEHSISI METOJ] OTIPENICIICHHs COJICpIKaHus yriiepona u kuciopona (cm. 1.2.3
nonoiHeHus 1 K mpuitokeHuto J1).

JIroOble ONOJTHUTENbHBIC JTaHHBIC, HEOOXOJUMBIC Ul pacdeToB, perucTpupytoT (cM. 1.1wu
1.2 nononuenus 3 K npuiaoxenuto 1).

J1.3.7 IloBTOpPHAsi MOBEPKA aHAJIN3aTOPOB

[Tocne mnpoBeneHHs HUCHOBITAHUS IO OINPEACTIECHUI0 BPEIHBIX Ta3000pa3HbIX BBIOPOCOB
0TpabOTaBUIMX ra30B JJIsl IOBTOPHOW MOBEPKH UCHOJIB3YIOT HYJIEBOI MOBEPOUHBIN a3 U TOT e
KaJTUOpOBOYHBIM Ta3. Pe3ynpTaThl MCHBITAaHWM CUMUTAIOT NMPUEMIIEMBIMH, €CIIM PACXOXACHUE
MEXIy ABYMS 3HAUEHUSIMH M3MEPEHHBIX TOKa3areseil cocTaBisieT MmeHee 2 %0.

Jlomostnenne 1
(obs13aTesILHOE)

IIpouenypsbl npoBeaeHUs1 K3MEPEeHUI U 0TOOPa MPod

1 JInsg wu3MepeHHs COIEpKaHUs BpPEOHBIX BEIIECTB, BBIICISAEMBIX JBUTATEIEM,
NPEJOCTABICHHBIM JIJISl HMCIBITAHUSI, MPUMEHSIOT METOJbI, ONHCAaHHBIE B JOMOJNHEHHH 4 K
npuioxkenuto JI. B HIKecHemylommx MyHKTaX TMPUBEICHO OMHCAHWE PEKOMEHIYEMBIX
AHATMTHYECKUX CHUCTEM U1 BBIOPOCOB ra3oo0pasHbix BpeaHbix Bemects  (1.1) u
PEKOMEHYEMbBIX CUCTEM pa30aBiicHUs U 0TOOpa BpeaHbix yactull (1.2).

1.1 Cnenuduxkannu THHAMOMETPA

Jns npoBenenust nukia ucnsitanust mo /1.3.6.1 ucnonb3yloT AWHAMOMETP AJS MCIIBITaHUS
JIBUTATENIEH C COOTBETCTBYIOUIMMH XapaKTepUCTUKaMH. [IprOOpHI s M3MEpEeHus! KPYTSIIEro
MOMEHTa M YacCTOTHI BPALICHUS JOJDKHBI MO3BOJISITH U3MEPATh MOILIHOCTh Ha Baly B 3aJJaHHBIX
npezenax. MoxxeT moTpedoBaThesl MPOBEACHUE JOMOTHUTEIBHBIX PACUETOB.

To4YHOCTh M3MEPUTENBHBIX NPHOOPOB MODKHA OBITH TAaKOM, YTOOBI OHA HE IMpeBbIIIANA
MaKCHMAJIbHO JIOITYCTUMBIE OTKJIOHCHHS, YKa3aHHbIe B 1.3.

1.2 Pacxoa oTpadoTaBLIMX I'a3oB

Pacxox oTpaboTaBmInx ra30B ONMPEACIISIOT OJHUM U3 METOJIOB, yKa3aHHbX B 1.2.1 - 1.2.4,

1.2.1 MeTox HeMOCPEACTBEHHOT0 H3MePEeHH s

HemocpenctBeHHoe wW3MepeHHE pacxojia OTpabOTaBIIMX Ta30B BBHIMOJHSIOT C ITOMOIIBIO
pacxoioMepa Wi SKBUBAJICHTHOU U3MepUTENbHOU crcTeMbl (moapooHo cm. UCO 5167 [2]).

[Ipumeuanue - HemocpencTBeHHOE U3MEPEHHE pacXoa BPEIHbIX ra3000pa3HbIX BELIECTB
SIBJIIETCS CIOXKHOW 3ajmadeid. Ciaenyer NpuHUMAaTh MEphl MPEIOCTOPOXKHOCTU AJI YCTPaHEHUS
MOTPEIIHOCTEN U3MEPEHUS], KOTOPBhIE BEAYT K HCKaKEHUIO 3HAUEHUH BHIOPOCOB.

1.2.2 MeToa u3mMepeHust pacxoia BO3AyXa U TOMJIUBA
Hcronp3yloT pacxoxoMepbl BO3[yXa W TOIUIMBA, MOTPEIIHOCTh KOTOPHIX ykazaHa B 1.3.
Pacxox oTpa®oTaBIINX Ta30B PaCCUUTHIBAIOT CIEAYIOIIMM 00pa3oM:

GexHw = Garw + GrueL (U1 Macchl BIQXHBIX OTPabOTaBIIUX Ta30B)



501050
VExHD = Vairw - 0,766GryeL (17151 00beMa CyXuX 0TpabOTaBIIMX ra3oB),
501058
Vexnw = Varw + 0,746GryueL (10151 00beMa BIIaXKHBIX OTPaOOTABIINX T'a30B).

1.2.3 MeToa onpe/esieHUsl COAEPKAHUS yIaepoaa

Pacuer mMacchl 0TpabOTaBIIMX Tra30B IO MOTPEOICHUIO TOIUIMBA C MCIIOIb30BAHMEM METOMA
OTIpeIeNIeHus COACPIKaHuUs YIiiepo/ia MPUBEACH B JONOIHEHNUU 3 K IPUIIOKEHUIo /.

1.2.4 Cuctema pa3daBiieHHs OJHOT0 MOTOKA 0TPA0OTABIIUX ra30B

[Ipu ucnonb30BaHUM CUCTEMbI pa30aBIeHUS MOTHOTO MOTOKA OOIIMN pacxo OTpadOTaBIIMX
razoB Grotw, Vvotrw wum3mepsior ¢ momornpio PDP wmm CFV (1.2.1.2 nononnenus 4 k
npwioxkernto J[). TlorpemHocTs M3MepeHHs JOJDKHAa COOTBETCTBOBAaTh TpeOoBaHUsIM 2.2
JONOJHEHHS 2 K NpUIIokeHHo /.

1.3 MorpemHoCcTH

KamubOpoBka Bcex HW3MEPHUTENBbHBIX NPHUOOPOB JOJDKHA COOTBETCTBOBATH TPEOOBAHHSIM
HAIIMOHAJIBHBIX (MEKIYHAPOIHBIX) CTAHIAPTOB, a TAKXKE CICAYIONIMM TpeOOBaHUsAM (Tabiuiia

1.2):
Tao6numa /1.2

Jomycrtumoe Jomycrumoe
OTKJIOHEHHUE OT OTKJIOHEHHE B WntepBan
MaKCHUMAaJIbHOTO | COOTBETCTBUU C | KaTHMOPOBKH, MEC

3HAYCHUS NCO 3046-1 [1]

H3mepsiemas BenuunHa

1 Yacrora BpaiieHus +2% +2% 3
2 Kpyrsmuit MOMEHT 2% +2% 3
3 MomHocTh +2 %) +3 % -
4 Pacxoj TOILIHBA + 2 o) +3% 6
5 Y nenpHbIN pacxo/1 TOTUIHBA - +3% -
6 Pacxox Bo3myxa + 2 %) +50% 6
7 Pacxon orpaboTaBIIMX ra3oB + 4 %) - 6
8 TeMriepaTypa oxJyiaguTemns +2K +2K 3
9 TemmnepaTypa Macia +2K +2K 3
10 laBnenne oTpabOTaBIINX I'a30B +5% +5% 3
11 PaszbaBimenre Ha  BXOIHOM +5% +5% 3
OTBEPCTUU KOJIJIEKTOPA

12 Temmneparypa oTpaboTaBIINX + 15K + 15K 3
ra3oB

13  Temmeparypa  I0JaBaeMOro +2K +2K 3

BO3ayXa (BO3AYX, IMOCTYHAOUIMN B
30HY FOpPEHUsI)

14 AtmocdepHoe naBieHue +0,5% +0,5% 3
PETHCTPUPYEMOTO
3HAYCHUS

15 Bna)xHOCTh 1101aBa€MOI0 BO3/1yXa +3% - 1
(oTHOCHTETbHAS)

16 Temneparypa TorMBa +2K +5K 3
17 TemmepaTrypa B CMECUTEIBHOM +1,5K - 3
KaHaJye

18 BnaxHocTh  pa30aBisIoOmIEro +3 % - 1




Honyctumoe Honyctumoe
OTKJIOHEHHE OT OTKJIOHEHHE B Hurepan
MaKCHMaJIbHOTO | COOTBETCTBHH C | KaJIMOPOBKH, MEC

3HAYCHUS NCO 3046-1 [1]

N3mepsemast BennunHa

BO3JIyXa
19 Pazb6aBneHHbIN MOTOK 2% - 24 (yacTUYHBIHI
0TpabOoTaBIIMX Ta30B PETUCTPUPYEMOTO pacxon) (MOTHBII

3HAYECHM pacxo I[)2)

D Pacuersl BHIGPOCOB OTPAGOTABIINX I'a30B B HEKOTOPBIX CIydasxX ONMPAIOTCS HA PasHBIC
METO/Ibl U3MEpeHHst U (MJIK) TIPOBEACHUS pacueToB. M3-3a OrpaHUYEHHBIX OOIIUX TOMYCKOB JIJIsI
pacdera BbIOpOCca OTpaOOTABIIMX Ta30B JOMMYCTHUMbIC 3HAUEHHUS HEKOTOPHIX IapaMeTpOB,
UCIIOJIb3YEMBIX B COOTBETCTBYIOLIUX YpPaBHEHUSX, JOJDKHBI ObITh MEHBIIE, YeM JOIYCTHMbIE
oTkioHeHus1, npuseneHubiec B UCO 3046-3 [3].

2 CucreMbl C TIONHBIM ITIOTOKOM - mopmiHeBoil Hacoc CVS mmm tpyOka Bentypu c
KPUTHYECKHM PACXOJIOM - KAIMOPYIOT MOCJIe MEPBOHAYATBLHON YCTAHOBKU B TEUCHHE OCHOBHBIX
OTIepalvii 10 YXOJy WJIM 0 Mepe HEOOXOIMMOCTH, KaK yka3zaHO B cucteme moBepku CVS,
onKcaHue KoTopoi npuseneHo B 1.4 nononnenus 4 k npusnoxeHuto /1.

1.4 OnpenesieHue ra3000pa3HbIX KOMIIOHEHTOB

1.4.1 O6mue cnenndpukanum razoaHaIN3aTOpa

Jlnanma3zoH uW3MepeHHs Tra30aHaAIM3aTOpPOB JOJKEH ObITh TaKUM, 4TOOBI 3HAUYEHUE
KOHI[EHTpauu Haxoaunaock ot 15 %o 100 YmonHoM HIKaibl.

Ecmu Best mkana cocraBiuser 155 M (mmm mart C) mim MeHee WIM €CIM HCIIONB3YIOT
CUHTBIBAIOIINE CUCTEMbI (KOMIIBIOTEPhI, HAKOMUTENIM JAAHHBIX), KOTOPbIE 00JIaal0T TpeOyeMoi
TOYHOCTBIO M pa3peliaronias CioCOOHOCTh KOTOPBIX COCTABISIET HE MeHee 15 %momHoN mKabl,
TO MPHUEMJIEMOHN TaKkKe CUMTAIOT KOHIEHTpauuio MeHee 15 % monuoii mkansl. B aTom cinyyae
HeoOXoauMa JIOTOJTHHUTENIbHAS KaauOpoBKa I OOCCIEYeHHS TOYHOCTH KaMOPOBOYHBIX
kpuBbIx (1.5.5.2n0nonHeHus 2 kK npuiiokeHuto J1).

VYposeHb snekrpoMarautHol coBMecTHMocTH (EMC) 000pymoBaHUsS TOKEH OBITH TaKuM,
YTOOBI JOTIOTHUTEIHHBIC TIOTPEUTHOCTH OBUTH CBEJICHBI K MUHUMYMY.

1.4.1.1TlorpemHoCcTh U3MEPEHUS

OO01masi MOTpenrHOCTh M3MEPEHUs, BKIIOYAas MEPEKPECTHYH YYBCTBUTEIHHOCTH K APYTUM
razam (cMm. 1.9 pomonHenums 2 k mnpwiokeHuio JI), He J0/bKHA TpeBbimath 5 %
perucTpupyemMoro 3HaueHus win 3,5 Y0ronHol mKankl B 3aBUCUMOCTH OT TOTO, KaKOe 3HAYCHHE
menbIte. [ kornenTpanuu MeHee 100MmH ! orpemHocTs H3MepeHns He T0IKHA MPEBHIIIATh
+4 v L

1.4.1.2TToBTOpsIEMOCTH PE3YIHTATOB

[ToBTOpsiemocTh, oOmpeaeneHHas Kak cTaHaapTHoe oTkioHeHue 10 mocnenoBaTenbHBIX
NOKa3aHUH Ha COOTBETCTBYIOIIMK KanMOpPOBOYHBIN Tra3, yBeIMYeHHOE B 2,5 pa3a, He NOJDKHA
npeBbimath +1 % KoHIIEHTpAIMK MOTHOM KB I KaXKI0T0 JTMara3oHa BBIIIE 155mmut (nm
mia 't C) nmm +2 % xaxoro auanazosa Huke 155mma™ (wm et C).

1.4.1.30ym

MakcuMmanbpHass  4yBCTBUTEIBHOCTH  AHAJINW3aTOpa HAa  HYJIEBOM  IIOBEPOYHBIA  WIIH
KaJIMOpPOBOYHBIN Ta3 B TeueHue Joboro nepuoaa B 10 ¢ He moimkHa mpeBwimaTh 2 % momaHoM
IIKAJTBI Ha BCEX MCMOIb3yeMbIX TUANa30HaXx.

1.4.1.4Cwmemenue HyIs

CwMmereHe HymIsl B TeUeHUe nieproaa B 1 9 TOIDKHO cOCTaBIsITh MeHee 2 Y0 TIOTHOM MIKabl Ha
CaMOM HHM3KOM HCIIOJIb3yeMOM Juana3oHe. HyneByio YyBCTBUTEIBHOCTH OIPENEISIOT Kak
CPEIHIOI YYBCTBUTEIHHOCTh, BKJIIOYAs IIyM Ha HYJIEBOH MOBEpouHbIH ra3 B TeueHue 30-
CEKYH/IHOTO MHTepBaa.

1.4.1.5KanuOpoBouHOE CMEIICHHE

KanmubGpoBouHoe cmenieHre B TedeHue neproia B 1 9 J0KHO COCTaBIATh MeHee 2 Y0 moTHOM



IIKAJIBl HA CAMOM HH3KOM HCIOJIb3yeMOM auarna3one. KanmnOpoBOUHBIN HHTEpPBAT OMPENSsSIOT
KaK  pa3HUIly KaiduOpOBOYHOW  YYBCTBUTEIBHOCTH U  HYJIEBOM  YyBCTBUTEIHbHOCTH.
KannbpoBouHyI0 4yBCTBUTEIHHOCTh OMPEACISIOT KaK CPEIHIO YyBCTBUTEIBHOCTH, BKIIIOUAs
IIyM, Ha KaTMOPOBOYHBIH Ta3 B TeueHHe 30-CEKyHIHOTO HHTEPBAIA.

1.4.2 Cymika ra3a

dakynbTaTUBHOE YCTPOMCTBO Ui CYIIKA Ta3a (ymaleHus BOJAbI W3 TPOOBI) TOJDKHO
OKa3bIBaTh MHHHMAJILHOE BO3JCHCTBHE Ha KOHICHTpAIMIO HU3MepsieMbIx razoB. Cymika ¢
MOMOIIbI0 XUMUYECKUX CPEJICTB HEMpHeMIIEMa.

1.4.3 T'a30ananu3aTopsbl

B 1.43.1 - 1.4.3.5nacTosmero IOTMOJHEHUS W3JI0KEHBI MCIOJIb3yeMbIE€ TPHUHIIUITHI
u3mepenus. [logpoOHOe omucaHue CHCTEMBl W3MEPEHHsl TMPUBEICHO B JOMONHEHMH 4 K
npuioxeHuro /1.

W3mepsieMble ra3bl aHATM3UPYIOT € MMOMOIIBIO YKAa3aHHBIX HIKE MPUOOPOB. J{i1st HeMMHEHHBIX
ra30aHaju3aTopoB JOMYCKAEeTCs UCIIOJIb30BAHUE JTMHEHHBIX LEneH.

1.4.3.1Ananmu3 cogepxanus okcuaa yriepoga CO

Jlns aHanu3a conepikaHus OKCUa yriiepoja MpUMEHSIOT ra30aHaIn3aTop HEJUCTIEPCUOHHOTO
undpakpacaoro NDIR abcopbunonnoro turma.

1.4.3.2Ananmu3 conepxanus quokcuaa yriepoaa CO2

Jns  aHanu3a  coAepKaHHMsS — JHMOKCHIA  yIJiepoJa  MPUMEHSIOT — ra30aHalu3arop
HeaucnepcuonHoro nadppakpacHoro NDIR aGcopbiimonHoro tuma.

1.4.3.3Ananu3 conepxkanus kuciaopoaa Oz

Jlnsg aHanm3a colepiKaHHs KHCIOpOJAa MPUMEHSIOT aHalIW3aTop THIA MapaMarHUTHOTO
nerektopa PMD wmm  pmatymk ¢ ucnonb3oBaHMEM Juokcuaa mupkoHus ZRDO, wnm
aneKkTpoxumudeckuit natuuk ECS.

1.4.3.4Ananu3 conepxanus yrneoaopoaos CH

Jlng aHanm3a conepikaHus YrieBOJOPOAOB MPUMEHSIOT ra30aHATN3aTOp THUIIA HArPEeBAaeMOI0o
nIaMeHHO-uoHu3anumoHHoro nerekropa HFID, cocrosmuii u3 nerekropa, KianaHOB, CUCTEMBbI
TpyOOIIPOBOJOB U T.N., HArpEeBaeMbIi TAKUM 00pa3oM, YTOOBI OJJIEPKUBATH TEMIIEpPATypy rasa
Ha ypoBHe (463 + 10)K [(190 + 10) T].

1.4.3.5Anamm3 conepxanust okcuaoB azota NOx

Jns  aHanu3a  colepKaHHMS — OKCHJIOB — a30Ta NPUMEHSIOT — Tra30aHalvd3aTop  THIIA
XEMITIOMUHECLIEHTHOT O eTekTopa CLD mnu HarpeBaeMblil XeMHJIFOMUHECHEHTHBIN JIETEKTOp C
npeobpazoBateniem NO2/NO, ecnu u3mepeHuUs: MPOBOJAT Ha CyxXxod ocHOBe. Ecnmu m3mepeHwus
MIPOBOJIAT HA BJIIAYKHOM OCHOBE, TO ucnonb3yioT HCLD ¢ mpeobpazoBatenem, moiaepKUBarOIIAM
temmneparypy Bbiie 333K (60 C), u ecinu coOIr01aI0TCS YCIOBHS TPOBEPKH Ha COOM 1O BOIC
(1.9.2.2n0no0aHeHus 2 K npuioxenuio J1).

1.4.4 OT60p npod BHIOPOCOB ra3000pa3HbBIX BPeIHbIX BELIECTB

[Tpo6ooTOOpHUKHN AJis Ta3000pa3HBIX BPEIHBIX BEUIECTB YCTAHABIMBAIOT HAa PACCTOSHUU HE
meHee 0,5M WM HA PacCTOSHUU TPEX JUAMETPOB BBIMTYCKHOW TPYOBI B 3aBUCHMOCTH OT TOTO,
KaKoe 3HaueHHue OoJbllie, Mepesl BBITYCKHBIM OTBEPCTHEM CHCTEMbI BBITYyCKa OTPabOTaBIIMX
ra3oB, €CJIH BO3MOXKHO, U JIOCTaTOYHO OJIM3KO K ABUTATENIO, JUISI TOTO YTOOBI TeMIeparypa
0TpaboTaBIIKX Ta30B B MpobooTOopHuKe cocTaBisiia He menee 343K (70 ).

JIJist McTIbITaHUS MHOTOIMJIMHIPOBOTO JIBUTATENIsl, UMEIOIIErO BBITYCKHOW KOJUIEKTOP, BXOJ
npoOOOTOOPHUKA IMOMENIAIOT Ha JIOCTAaTOYHOM YAAJICHWH TaKUM 00pa3oM, 4YToOBl Mpoda
oTpaxkalia CpeHUN BBIOPOC OTPAOOTABIIMX Ta30B M3 BCEX IWJIMHIPOB. B MHOTONMIMHIPOBBIX
JBUTATENSAX C HECKOJbKUMHU BBIMTYCKHBIMHM KOJUIEKTOpamH, Hampumep V-oOpas3Hblil JBUTATENb,
paspemiaercsi OTOHpaTh MPoOy M3 KAKIOTO BHITYCKHOTO KOJIJIEKTOpPA OTAETHHO U PACCUUTHIBATH
CpemHHMI BBIOPOC OTpabOTaBIIMX Ta30B. MOTyT OBITh NPUMEHEHBI APYTHE€ METOMBI, €CIU
JIOKa3aHO WX COOTBETCTBUE BHINICYIOMSIHYThIM MeToAaM. /st pacyeTa BHIOPOCOB Ta3000pa3HbIX
BPEIHBIX BEILIECTB CleAYEeT UCIOIb30BaTh OOIIMIA pacxo1 0TpabOTaBUIMX Ia30B 110 Macce.

Ecnu Ha cocrtaB OTpabOTaBIIMX Ta30B OKa3bIBACT BIMSHUE JH00as cucrtema (YCTPOMCTBO)
MOCJICTYIONIEH OYUCTKH OTpabOTaBIIMX Ta3oB, TO OTOMpaTh MPOOBI OTPaOOTABIIMX Ta30B



CIIeZlyeT B MECTE, PacloJIOKEHHOM J0 3TOT0 yCTpoiictBa. Ecnu i onpeneneHus coaepKaHus
BPEIHBIX YaCTHII UCIIOJIb3YIOT CUCTEMY Pa3pEeKEHUS MOJHOTO MOTOKA, TO COJIep KaHre BEIOPOCOB
ra3o00pa3HbIX BPEIHBIX BELIECTB MOXKHO TAKXKE ONPENEIATh B Pa3pekeHHOM OTpabOTaBIIeM
raze. [Ipo6GooTOOpHUMKHM I Ta3000pa3HBIX BPEIHBIX BEIIECTB YCTAHABIHMBAIOT PSIOM C
po0OOOTOOPHUKAMH ISl BPEAHBIX YacTUIl B cMecuTenbHOM KaHaie (mst DT - 1.2.1.2 s PSP -
1.2.2 nononuenus 4 x npunoxenuio J[). Comepkanne CO u CO2 MOXKHO TaKKe ONMPEACIATh
nyTeM oTbopa mpod B kamepy U mocnenyrouiero usmeperus konmentpauuu CO u COz B sToi
KamMmepe.

1.5 Onpenesienne copepkaHusi BpeAHBIX YaCTHI

Jlns ompeneneHusi coiep:KaHUS BPEIHBIX 4YacTHIl TpeOyeTcs cucTema pa3z0aBieHUsS YacTu
[IOTOKA WJINM CHUCTeMa pa30aBleHMs IOJHOTO MOTOKa. Pacxoi cucrembl pa30aBIeHHs JOJDKEH
OBITh JOCTATOYHO OOJBIIMM JJIsi TIOJHOTO YCTpaHEHHUs KOHICHCAllUM BOJABI B CHCTEMax
pa3baBneHus 1 0TOOpa MO0 U MOJACPIKAHUS TEMIIEPATYPhl pa30aBIEHHBIX OTPaOOTaBIINX Ira30B
Ha ypoBHe 325 K (52 ) wim HKe HEMOCPEACTBEHHO IMepes (PHIbTPOAEPKATEIIMH.
JlomyckaeTcsi MOBTOpHAs CyIIKa BO3AyXa JO €ro Iojayd B CHCTEMY pa30aBlCHHs, €CIH
BJIQXKHOCTH BO3JIyXa SIBJIIETCS BBICOKOM. PekoMeHayeTcs ucmosib30BaTh pa30aBIisiomuil BO3YX,
npeaBapuTenbHO Harpetsid no Temmeparypsl Bbime 303 K (30 C), ecnm temmeparypa
okpyskaroriero Bo3ayxa Hmke 293K (20 °C). Onnako Temrieparypa pa30aBIIsioniero Bo3ayxa He
nospkHa npessiiath 325K (52 C) no nomaun oTpabOTaBIIMX Ta30B B CMECUTEIbHBIN KaHAJ.

[Tpu ucnonb30BaHUU CHUCTEMBI pa30aBiIEHUS YACTH IMOTOKA MPOOOOTOOPHUK AJI BPEIHBIX
YaCTHIl YCTAaHABIUBAIOT B HEMOCPEICTBEHHON OIM30CTH U mepea MPoOOOTOOPHUKOM IS Ta30B,
KaK ykazaHo B 4.4u B cooTrBeTcTBUU ¢ pucyHkamu 4 - 12, EP u SPB 1.2.1.110ononHenus 4 x
puIoxkeHuto /.

Konctpykuueit cucrembpl pa30aBieHHS YacTH MOTOKAa JOJDKHA OBITh MpPEeaycMOTpeHa
BO3MOXXHOCTBh pa3/IeJIeHUsl IMOTOKAa OTpa0OTaBIIMX Ta30B Ha JBa MOTOKA, MPUYEM UTOOBI
MEHBIINM MOTOK Pa30aBIsJICS C MOMOIIbIO BO3AyXa M 3aTe€M HCIOJB30BajCs AJs W3MEpEeHUs
COJepKaHUs BpEeNHBIX dYacTHl. JlIg 3TOro mMoTOKa OYEeHb BaXXKHO, YTOOBI KO3(duumeHT
pa3z0aBieHust ObLT OIpeleieH C BBICOKOM CTENeHbl0 TOYHOCTH. JlomyckaeTrcs HpPUMEHSThH
pa3uyHbBle METOJbl pa3felieHUs IOTOKOB, MPEIyCMAaTPUBAIOIINE pA3JIUYHbIE METOIbl U
nporeaypsl oroopa mpo6 (1.2.1.1momnonuHenus 4 K npuitokeHuio J1).

Jns onmpeneneHust Macchl BPEIHBIX YacTULl TpeOyroTcs cucTteMa oTdopa Mmpod AMCIEPCHBIX
yacTull, QWIbTPBI A 0TOOpa MpoO BpEIHBIX YACTHUI], BEChl C TOYHOCTHbIO B3BEUIMBAHUS [0
MWUIMOHHOW JOMM TpaMMa, a TakkKe Kamepa [Uisi B3BEIIMBAHUS C KOHTPOJIUPYEMOU
TeMIEepaTypor U BIAKHOCTBIO.

st or60pa mpod BpeIHBIX YAaCTUIl MOT'YT OBITh IPUMEHEHBI JIBA METO/IA!

- METOJI C MCIIOJIb30BaHUEM OJTHOTO (PHUIIBTPA, IPH KOTOPOM HCIOJIB3YIOT Mapy PHILTPOB (CM.
1.5.1.3 HacrosIero JOMOJHEHU) IS BCEX PEXKUMOB LHUKIA HcmbiTaHus. Ocoboe BHHUMaHUE
CIIeMyeT yAesATh BpeMEeHH 0TOopa mpod M pacxody MOTOKa Ha 3Tare 0Toopa mpoo;

- METO/] C UCIOJIb30BaHUEM HECKOJIbKUX (HIBTPOB, IPU KOTOPOM OJHY mapy GuIbTpoB (cM.
1.5.1.3 HacTosmIero MOMOMHEHHS) HCIONB3YIOT JUIS KaXIOr0 OTAEIBHOTO pEeXHMa IHKIIa
ucnbiTanud. [Iporenypel or6opa mpoO 3TUM MeToaoM 0Oosee MPOCThie, HO YUCIO (DUIBTPOB
OobIe.

1.5.1 ®uabTpsl 1us oTOOpa NPOd BpeIHBIX YaCTHILL

1.5.1.1Cneundukanuu GuibTpoB

Jnis mpoBeIeHHs UCTIBITAHUN TPEOYIOTCS CTEKJIOBOJIOKHUCTBIE (PUIBTPBI C (PTOPYTIIEPOIHBIM
MOKPBITUEM WM (UIBTPHI C¢ (PTOPYIrIEpOJHON OCHOBOM MeMOpaHHOro THUHa. OUIBTPHI BCEX
tunoB 10okHbl uMeTh 0,3 MkM DOP (uoktundranar), crenenp ynaBiuBanus He meHee 95 %
npu ckopoctu moroka rasza ot 35 g0 80 cm/c. [Tpu mpoBeAeHNH KOPPEIAIHOHHBIX HCITBITAHHIA
MEXKIy Ja00paTOpUsMHU WM MEXAYy TNPEANPHUATHUEM-U3TOTOBUTENIEM M areHTCTBOM,
3aHUMAIOIIMMCSl BONPOCAMM PErjaMeHTalluH, CIEAYeT HCIOIb30BaTh (QUIBTPHl UACHTUYHOTO
KauecTBa.



1.5.1.2Pa3mep unbTpa

MuHUMANBHBIH AuaMeTp GUIBTPOB I TUCIIEPCHBIX YACTHIL JOJDKCH cOCTaBiATh 47 mm (37
MM JUaMeTp (QUIBTPYIOIIETO 3JICMEHTA).

Jonyckarorest GuibTphl 6ombiinero auamerpa (1.5.1.5).

1.5.1.3[IpenBaputenbHble U OCHOBHBIE (DUIBTPHI

OO6pa3ibl pa3zdoaBiICHHBIX OTPAOOTABIIMX Ta30B B XOJI€ MCIBITAHUS OTOMPAIOT C MOMOIIBIO
napbl YCTaHaBIMBACMBIX IPYT 3a APYyroM GuiabTpoB (OJMH MPEIBAPUTEIBHBIA H OJJMH OCHOBHOM
¢meTp). OcHOBHON (MIBTP ycTaHaBiIMBalOT He gainee yeM B 100 MM 3a mpeaBapUTEIbHBIM
GuUIbTPOM, W MEXKIYy HUMHU HE JOJDKHO OBITh HUKAKOTO KOHTaKTa. DOHUIBTPHI B3BEUIMBAIOT
OTJIeNIbHO WM B Mape, mpuueM GUIbTPYIOIIKE 3JIEMEHThI 00paIiaioT IpYr K APYTy.

1.5.1.4CkopocThb MPOXOKACHUS OTPAOOTABIINX Ta30B UYepe3 QUIbTPYIOIIYIO TOBEPXHOCTh

CKopocTh TIOTOKa ra3a B GuiubTpe aokHa gocturate 35 - 80cm/c. YBennueHne maacHus
JABJICHUS] MKy Ha4aJOM U KOHI[OM HCIIBITAHUS JOJHKHO COCTaBIAThH He Oonee 25kI]a.

1.5.1.5Harpy3ka Ha puibtp

PexomenjiyemMass MUHMMajibHas Harpyska Ha Quistp - 0,5 mr/1075 mm? ¢unsTpyromieit
IO JJIS METOoJa C HCIOoJb30oBaHWEM oaHoro ¢uibTpa. s ¢uiabTpoB Hambosee
pacrpocTpaHeHHbBIX Pa3MEPOB ATH 3HAYCHHUS ABJISIOTCS ciieayrommu (cM. Tabmuiy [1.3).

Jlis merofa ¢ HKCIOJIb30BaHHWEM HECKOJBKUX (UIBTPOB PEKOMEHAYEMYIO MUHUMAIIbHYIO
COBOKYITHYI0 ~ HAarpy3Ky Ha KaXIbli (QWIBTp pacCUMTHIBAIOT KAk MPOU3BEICHUE
COOTBETCTBYIOILIETO YKa3aHHOTO BBIIIE 3HAYEHUS M KBAJAPAaTHOIO KOPHA U3 OOLIero yucia
PEXHUMOB.

Ta6numa /1.3
HuameTtp Pexomenayemsrii quametp GunbTpytomero| Pexomenayemas MUHUMaIbHAS
¢bunbTpa, MM DJIEMEHTA, MM Harpyska, Mmr
47 37 0,5
70 60 1,3
90 80 2,3
110 100 3,6

1.5.2 Cneuudukanum KaMmepsbl 11 B3BEIIUBAHUS U AHAJIUTHYECKUX BECOB

1.5.2.1YcnoBus B Kamepe Jisi B3BEITUBAHUS

Temmneparypy B kamepe (MM TMOMEIICHUH), B KOTOPOW KOHIUIIMOHHPYIOT M B3BEHIMBAIOT
GUIBTPHI T BPEAHBIX YaCTHUII, CIEAYET moaaepkuBath Ha ypoBHe (295 £ 3)K [(22 £ 3) C] B
TEUYEHHUE BCEr0 BPEMCHU KOHIMIIMOHUPOBAHUS W B3BeIIMBaHUS (QWiIbTpa. BiaXHOCTH
OKPY’KaIOIIEero BO3yXa CIeayeT MOAACPKUBATh Ha ypoBHE Touku pockl (282,5 £ 3)K [(9,5 £ 3)
°C], a OTHOCHTENBHYIO BIAXKHOCTD - Ha ypoBHE (45 + 8) %.

1.5.2.2B3BemmBanue dTAIOHHOTO (GUIIbTpa

B okpyxaroteit cpene kamepsl (MM TOMEIIEHHUS) HE TOHKHO OBITh HUKAKUX 3arpsI3HAIONINX
BelecTB (TakuX, KakK IbUIb), KOTOPhIE MOTJIH Obl OcenaTh Ha (GUIBTPHI I BPEAHBIX YaCTHUI] B
TEUYCHUE WX CTabwim3anuu. JlomyckaeTcs OTKIOHEHHE OT Crheuu(UKalUil MOMEIICHUS IS
B3BEIIMBaHMsI, omnpeneiaeHHbXx B 1.5.2.1,ecnmu 3T OTKIOHEHUS HAOIOMAIOTCS B TEUYCHHE HE
o6onee 30 wmwun. I[lomemieHue Ui B3BEIIMBAHHS JOHKHO COOTBETCTBOBATH YKa3aHHBIM
cnenuUKanusaM 0 BXoJa TIepCOHaNa B IIOMEIIIEHHUE JIJIsl B3BEIIMBAaHUA. B TeueHne 4 4 qOKHBI
OBITh B3BEIICHBI, 10 KpallHEH Mepe, 1Ba HEUCITOIb30BAHHBIX ATAJIOHHBIX (DHIIBTPA WK JBE TaphI
STAJIOHHBIX (PUIBTPOB, OJHAKO TIPEANOYTHUTEIBHO, YTOOBI STO B3BEHIMBAHWE IPOBOIMIH
OJTHOBPEMEHHO CO B3BelIMBaHWeM ¢uibTpa (mapel) ains ordoopa npol. DTaJoHHBIE (QHIBTPHI
JOJDKHBI UMETh TaKOH JKe pa3Mep W ObITh M3TOTOBJICHBI U3 TOTO K€ MaTephalia, U3 KOTOPOTO
U3TOTOBIIEHBI (PUIBTPBI U1 0TOOpa Mpoo.

Ecnu cpennsis mMacca STaqoOHHBIX (GUIBTPOB (Mapbl 3TATOHHBIX (QUIBTPOB) OTIMYACTCS OT
macchl (uiabTpa a8 orbopa mpob Oomee uwem Ha 5 % (27,5 % mis napel GuiIbTPOB)
peKoMeHayeMOli MUHHMaIbHON Harpy3ku Ha ¢uibtp (1.5.1.5),T0 Bce umbTphl mis oTOOpa
po0 3aMEeHSIOT U UCTIBITAHKE Ha BEIOPOC OTPabOTaBIINX ra30B MOBTOPSIOT.



Ecnu xpurepun crabunmsanuu nmomerneHus A B3semmBanus no 1.5.2.1ne cobmongaroTcs,
OJTHAKO Macca 3TaJOHHOro (uibTpa (Mapbl) COOTBETCTBYET YKa3aHHBIM BhIIIC TPEOOBAHUSIM, TO
PEIPUATHE-U3TOTOBUTENb JIBUTATENSI MOXKET JIMOO COTJIACUTRCS C PE3YJIbTaTaMU OTpeIeIICHuUs
Macchl GpuiIbTpa UIsi 0TOOpa Mpoo, MO0 aHHYJIUPOBATH ITH PE3YNIbTaThl, YCTAHOBUB CHCTEMY
KOHTPOJISI IOMEIICHUS [T B3BEIINBAHMSI, U TIPOBECTH TIOBTOPHOE HCIIBITAHHE.

1.5.2.3AnanutuyecKue BeChl

[lorpenrHOCTh aHANUTUYECKUX BECOB, MCIIONB3YEMbIX Ui OIpPENEeNeHUsT MacChl BCEX
¢bubTpoB (cTaHAapPTHOE OTKIIOHEHHE), AOKHA cocTaBisaTh 20 Mkr, a paspemenne - 10 Mxr (1
nenenne = 10 mkr). [ns ¢unbrpoB amamerpom mMeHee 70 MM TOTpENIHOCTh W pa3pelICHUE
JOJI’KHBI COOTBETCTBEHHO COCTaBIATh 2 U 1 MKT.

1.5.2.4YcTpanenue 3pPeKTOB CTATUIECKOTO HAIPSKEHUS

Jns ycrpanenust 3¢ (GEKTOB CTaTHYECKOTO HAMpsOKEHUs (QUIBTPHI HEHUTPATH3YIOT TeEpen
B3BEIIMBAHUEM, HAIPUMEpP, C TIOMOIIBIO HEWTpanu3aTopa Ha OCHOBE TOJIOHHS WU yCTPOKCTBA
AHAJOTUYHOI0 JEHUCTBUI.

1.5.3 lonorHuTeIbHBIE cTIeNU(PUKANMHT JJ5 MPOLEAYP U3MePeHHs BPeIHbIX YaACTHUI

KoHcTpykiuel Bcex gacTeil pa30aBIistoniell CUCTEMbI B CHCTEMBI OTOOpa IPO0 U3 BBITTYCKHON
TPYOBI BILIOTH 10 PUIBTPOJEPIKATEINS, KOTOPhIE HMEIOT KOHTAKT C MIEPBUYHBIM U Pa30aBICHHBIM
0TpabOTaBIIMM Ta3aMH, JOJDKHA OBITh MPEIyCMOTPEHA BO3MOXKHOCTH CBEACHUS K MUHHUMYMY
OCelaHusl WM W3MEHEHUS COJCpXKaHUS BpPEOHBIX 4YacTUIl. Bce dYacTh MJOKHBI OBITH
W3TOTOBJICHBl W3 TPOBOJHUKOBBIX MAaTEpPHANIOB, KOTOpPhIE HE BCTYMAOT B PEAKIHUI0 C
KOMIIOHEHTaMH OTpPa0OTaBIIUX Ta30B, W JOJDKHBI OBITh 3a3€MIICHBI IS MPEAOTBPAIICHUS
ANEKTPOCTATHYECKHX SIBIICHUH.

JlonosiHeHne 2
(obs13aTeEIBLHOE)

Kanun6poBka ananuruvyeckux npudopos
1 KaauOpoBKa ra3oanajim3aTopoB
1.1 Beenenne

JIro0Oo#i razoaHanm3aTop KaquOpYIOT TaK 4YacTo, KaK 9TO HEOOXOAMMO i oOecreueHus
TOYHOCTH, TpeOyeMOH HACTOSIIUM CTaHAapTOM. B HacrosieMm pasjene OMUCaH METOA
KaJIMOPOBKHU ra30aHAIM3aTOPOB, yKa3aHHBIX B 1.4.3nononHeHus 1 k npunoxxenwuto /1.

1.2 KanmOpoBo4HbIe ra3bl

Heobxomumo co6mroaaTh CpOKH TOAHOCTH BCEX KATMOPOBOYHBIX Ta30B.

CpoKkH TOTHOCTH KaJIMOPOBOYHBIX Tra30B, YCTAHOBIICHHbBIC MPEANPHUITHEM-H3TOTOBUTEIIEM,
JTOJDKHBI OBITH 3a()UKCHPOBAHEI.

1.2.1 XuMH4YecKH YHCThIE ra3bl

TpeOyemass YuMCTOTa Ta30B 3aBUCHUT OT TPEICIBHOTO COJACPIKAHHUS BPEIHBIX MPUMECEH,
yKa3aHHbBIX HUKE. J{J1sl MpOBEICHUS UCTIBITAHUHN TOJKHBI ObITh B HAJTMUUU CJICTYIOIIUE Ta3bl:

- YUCTBIN a30T.

npuMecH, He Ooee:

YIJICBOIOPO/IBI, SKBUBAICHTHBIC yriepoay C1 - 1 MitH

okcup yraepona C - 1mmut

nuokeny yriepona CO2 - 400mnr™;

okcu azora NO - 0,1mmut;

- YACTBIA KUCIOPOI:

conepskanue kuciopoaa Oz - oobemHas nois He menee 99,5 %;

- cMech Bojiopoa u renus - (40 % + 2 % Bomopo, OCTaIbHOE - TEINiA):

npuMecH, He Ooee:

YTJICBOIOPO/IBI, SKBUBATICHTHBIC yriepoay C1 - 1 MitH

nuokcuy yraepoaa CO2 - 400mnn;

1.
’

1.
’



- YACTBIA CUHTETUYECKUI BO3YX:

coJiepaHue Kuciopoja - oobemHuas gois 18 % - 21 %;

npuMecH, He Ooee:

YTJIEBOIOPOIBI, SKBHBANEHTHBIE yriaepoay C1 - 1 mma™;

okcup yraepoga CO - 1 MITH L

nuokcny yrnepona CO2 - 400mna™;

oxcup azora NO - 0,1vn™.

1.2.2 IloBepoyHbIe H KATUOPOBOYHBIE I'a3bl

JlomyckaeTcs NCTOIb30BaTh Ta3kl CO CICAYIOIIUM XUMHYECKHM COCTaBOM:

- C3Hg u uncThIil cuaTeTHYeCcKHii Bo3ayx (cm. 1.2.1);

- CO ¢ 4uCTHIH a30T,

- NO u gucreiit azot (o6rmree comepskanue NO2 B 3TOM KalIHOPOBOYHOM ra3e He JO0JDKHO
npesbimath 5 % conepxkanust NO);

- O2 ¥ YUCTEBIN a30T;

- CO2 1 4uCTBIA a30T,

- CH4 ¥ yuCThIN CHHTETUYECKHUI BO3YX;

- C2oHe 11 9MCTBIN CUHTETUYECKHI BO3IYX.

[Ilpumedanmue - Jlomyckaercs UCIOJIb30BAaHUE M JPYTUX KOMOWHAIIWNA Ta30B MPHU YCIOBUH,
YTO Ta3bl, COCTABISAIONINE KOMOWHAIMIO, HE BCTYIAIOT B PEAKIIHIO MEXKY COOOM.

PeanbHast KOHIIEHTpaIMs BCeX KATMOPOBOYHBIX Ta30B JOHKHA HaXOAUTHCS B mipeaenax +2 %
HOMHHAIILHOW. Bce KOHIEHTpaluyu KaauOpOBOYHOTO raza JOJKHBI OBITh YKa3aHbl B 00bEMHBIX
nousX % vt MTH L.

la3el, mpuMeHsieMble ISl KaIMOPOBKHM, MOXKHO TakKe MOTYyYUTh C TMOMOIIBIO Ta30BOTO
cemaparopa, UCIOJIb3ysl B KadeCTBE Pa30aBiISAIONIETO JIEMEHTAa YMUCTHIM a30T N2 Wiu 9uCThIHA
CUHTETHUYECKUN BO3IyX. ToyHOCTh, oOecreunBaeMasi CMEIIMBAIOIIUM YCTPOMCTBOM, JOJKHA
OBITh TaKOW, YTOOBI KOHIIEHTPAIMIO Pa30aBICHHBIX KAaTMOPOBOYHBIX T'a30B MOKHO OBLIO OBl

OTIPECIUTh C MOTPEITHOCTRIO, He MpeBbImatoniei +2 %.
1.3 IIpoueaypa UCNOJIb30BAHNSI TA30aHAJIN3ATOPOB H CHCTEMbI 0TOOPa MPoo

[Ipouenypa uCHONB30BaHUS Ta30aHATM3ATOPOB M CUCTEMBI OTOOpa Tpod JOJIKHA
COOTBETCTBOBATh HWHCTPYKIIUSAM MPEANPUATHS - H3TOTOBHTENS MPUOOPOB MO HMX 3alyCKy W
sKcrutyarauu. [Ipu 3ToM HE0OX0IMMO yUUTHIBATh MUHUMAaIbHBIEC TpeOOBaHMsl, yka3aHHble B 1.4
- 1.9HacTos111ero OMoTHEHHUS.

1.4 UcnbiTaHMe HA TEPMETHYHOCTD

Heo0xoauMo poBeCTH UCTIBITAHUE CUCTEMBI Ha TEPMETUIHOCTb. J[iIst 3TOr0 IpoO00TOOPHUK
OTCOCMHSIIOT OT CHCTEMBI BBINTYCKA, a €r0 BXOJHOE OTBEPCTHE 3aKPHIBAIOT. BKIIOYAIOT HAcoc
razoananmzaropa. [locie mepBoHaYaIbHOTO MEPHOa CTAOMIIN3AlMU BCE PACXOIOMEPHI TOJKHEI
IMOKa3bIBaTh HYIJIb. Ecmu »t0 Tp660BaHI/Ie HE€ BBbIIIOJIHACTCA, TO HGO6XOI[I/IMO MMPpOBCPUTH
MarucTpajib MpoOOOTOOPHUKA U YCTPAHUTH HEUCIIPABHOCTb.

MakcumanpHasi IOIyCTHMMasi CKOPOCTb YTEYKHM CO CTOPOHBI BaKyyMHOM 4YacTH [JOJDKHA
coctaBiaTh 0,5 % CKOpPOCTH HCMOIB3YEMOTO IOTOKAa B MPOBEPSEMON YacTH CUCTEMBI. J{ms
OTpeeNieHUus] CKOPOCTU  HCIOJNB3yeMOTO  IMOTOKAa  JOMYCKAeTCSl  MPUMEHSTh  TOTOKH
ra3oaHajii3aTopa v MOTOKH BO BTOPOM KOHTYpE.

I[pyl“OfI MCTOA 3aKJIKYaCTCd B CTYNCHYATOM M3MCHCHHHU KOHICHTpPALIMK HaA BXOIC
poO0OTOOPHUKA B MAarucTpajib B pe3yibTaTe MEPEKIIOUCHHS ¢ HYJIEBOTO0 Ha KaJuOPOBOYHBIN
ras.

Ecnmu mocie  COOTBETCTBYIONIET0 IEpHOAa BpPEeMEHW HaOmomaercs Oornee HHU3Kas
KOHIIGHTpPALUS 110 CPaBHEHHIO C BBEJICHHON KOHIIGHTpALMEH, TO 3TO yKa3bIBAaeT Ha MPOOIEeMbI ¢
KaMOpPOBKOM TprOOpa Wi TEPMETHIHOCTHIO.

1.5 Ipouenypa kanudpoBKHU



1.5.1 U3mepuTebHbIe NPHOOPHI

N3mepurtenbHble TPHOOPHI HEOOXOIUMO TIOJIBEPTHYTh KATHOPOBKE, KATMOPOBOYHBIE KPHBHIC
IPOBEPSIOT CTaHAApTHBIMU razamu. [Ipum oTbope mpolO oTpaboTaBHIMX Ta30B HEOOXOIUMO
HCIIOJIb30BATh T€ K€ PAacXo/Ibl MOTOKA, YTO U MPHU KaJTUOPOBKE.

1.5.2 Bpems nporpeBa npu6opos

Bpemss mnporpeBa mnpuOOpoB JOHKHO COOTBETCTBOBATH YCTAHOBIEHHOMY HWHCTPYKIUEH
OpEANpUATHI-U3rOTOBUTENA.  ECiM  COOTBETCTBYIOLIME  YKa3aHUS  OTCYTCTBYIOT,  TO
peKoMeHIyeMoe BpeMsl IIporpeBa ra3oaHain3aTopa - He MeHee 2 4.

1.5.3 AnanuzaTopsl NDIR nu HFID

Anamuzatop NDIR gomken ObITh HACTPOEH, €CIM O3TO HEOOXOAWMO, a IuIams
razoananuzaropa HFID HeoOxoauMo BbIBeCTH Ha onTHManbHbIA ypoBeHb (1.8.1 Hacrosiiero
JIOTTOJTHCHHS).

1.5.4 KanuoOpoBka

KamubGpoBky HE0OXOAMMO TIPOBOJUTH IO BCEM OOBIYHO HCIOJIB3YEeMBIM pPabOdYrM
Jara30HaM.

Anamzatopel CO, CO2, NOx, CH u O2 nomkHbl OBITh YCTAaHOBJICHBI Ha HYJIb C ITOMOIIBIO
YHCTOTO0 CHHTETUYECKOT0 BO3/lyXa UJIH a30Ta.

CootBeTcTBYIOLIME KaTUOPOBOYHBIE Ta3bl HEOOXOUMO MPOMYCTUTH Yepe3 ra30aHaIU3aTOPHl,
3apuKCUpOBATH MOKAa3aHHUs U ONPEACIUTh KATMOPOBOUHYIO KpHBYIO B cooTBeTcTBUM ¢ 1.5.5
HACTOSALIETO TOMOJTHEHUS.

Heo06xonuMo BHOBb MPOBEPUTH YCTAHOBKY Ha HYJIb M, €CIM HEOOXOJUMO, TMOBTOPHUTH
poreaypy KauOpOBKH.

1.5.5IlocTpoenne KaJIMOPOBOYHON KPUBOM

1.5.5.106mue ykazaHus

KanuOpoBouHyi0 KpUBYIO aHaJIM3aTOpa CTPOST HE MEHEEe 4eM IO IATH KaIUOPOBOYHBIM
ToykaMm (HE CuuTas HyJb), PACIpEICIICHHBIM KaKk MOXHO Ooyiee paBHOMepHO. HawmBbicias
HOMUHAJIbHAsS KOHIIeHTpanus - He MeHee 90 Y0rmonHoN MmKabI.

KanuObpoBouHyl0 KpHBYIO pacCUMTHIBAIOT METOJIOM HAaMMEHbIIUX KBajparoB. Ecmu
NIOJTYYCHHBI MHOTOYJICH OOJIbIIE TPEX, TO YUCIO KATMOPOBOYHBIX TOYECK (HE CUYHMTas HYJb)
JOJI’KHO, TI0 KpaiiHe Mepe, ObITh paBHO YPOBHIO 3TOT0 MHOTOYJIEHA TUTIOC 2.

KanuOpoBounast kpuBasi He JOJDKHA OTKIJIOHATHCS Oonee yeM Ha +2 % OT HOMHHAJIBHOTO
3HAYCHUsSI B KAXKIOW KaTUOPOBOYHOM Touke M Oosee yeM Ha +1 % moyiHOW mIKalibl B HYJEBOH
TOYKE.

[To xanrOpoBOYHON KPUBOM U KAIMOPOBOYHBIM TOYKAaM BO3MOXHO MPOBEPUTH NMPABUIBHOCTh
BBITIOJTHEHUS KAMMOPOBKHU. JIOMKHBI OBITh yKa3aHbl pa3UYHBIE OCHOBHBIC MapaMeTphl
aHaJIM3aTopa, B TOM YHCIIE!

- INara3oH U3MEPEHHUS;

- YyBCTBUTEIHHOCTD;

- J1aTa KaIUOPOBKH.

1.5.5.2Kanu6poBka Hmke 15 %mnomHoN 1IKassl

KannOpoBouHyio KpHBYIO aHaiIM3aTopa OMNpEACSIOT C MOMOIIbI0 He MeHee deM mo 10
KaTMOPOBOYHBIM TOYKaM (HE CUWTast Hyjb), PACIIOJIOKEHHBIM TakuM oOpa3oM, urodbr 50 %
KaTUOPOBOYHBIX TOYEK HAXOAMIUCH B Auana3oHe Hike 10 YmomHoil mrkaisl.

KanubpoBouHyl0  KpHUBYIO  pacCUMTHIBAIOT  METOJOM  HaMMEHBUIMX  KBaJpaToB.
KanuOpoBounast kpuBasi HE JOJDKHA OTKIOHATHCS Oonee yeM Ha *4 % OT HOMMHAIBHOTO
3HAYCHUSI B KOKIO0W KAIIMOPOBOUHOM TOUKe wim Oojee yeM Ha +1 % moaHOM mIKaasl B HYJIE€BOK
TOYKE.

1.5.5.3AnprepHaTuBHBIC METO/IBI

JlomyckaeTrcsi MPUMEHSTh ajJbTePHATHBHBIC METOJbI (HApHMep, KOMIBIOTEP, JJIEKTPOHHBIN
HepeKIIIOYaTeNlb TPE/ICIOB  M3MEPEHUs), €ClIM JO0Ka3aHO, YTO OHHM AT 9SKBHUBAJICHTHYIO
TOYHOCTb.

1.6 IIpoBepka KaIMOPOBKHU



Kaxxpiii 00BIYHO UCTIONB3YEMBIN pabounii Tuana3oH HEOOXOAUMO TIPOBEPHUTH MEPE KaKIbIM
AQHAJIU30M B COOTBETCTBUH C HMKEITPUBOIUMOM MPOLIETYPOH.

KanmubpoBky mMpOBEPSIOT HYJIEBHIM TIOBEPOYHBIM Ta30M M KaTUOPOBOYHBIM Ta30M,
HOMHUHAJIBHOE 3HAYEHWE KOHIICHTPAIMH KOTOpOoro coctamiser Oosiee 80 % momHO#M mIKambI
U3MEPSIEMOT0 Juarna3oHa.

Ecnu s nByX paccMaTpuBaeMbIX KaTHOPOBOYHBIX TOUCK HAWJICHHBIC 3HAYEHUS OTIMYAOTCS
He Oonee yeM Ha +4 % moiHON mIKadbkl OT YKa3aHHOTO MCXOJHOTO 3HAUYEHUS, TO JTOMYCKaeTCs
W3MEHEHUE KaTMOPOBOYHBIX MapamMeTpoB. B MpOTHBHOM ciydae cieayeT MOCTPOUTh HOBYIO
KaJTMOPOBOYHYIO KPUBYIO B COOTBETCTBUH ¢ 1.5.4HACTOAIIETO JOMOTHEHHUS.

1.7 IIpoBepka 3¢ppexTuBHOCTH NpeodpazoBaTessi NOx

O¢ddexkTuBHOCT, HUcCHONB3yeMOro mnpeodpasosarens s mnpeodbpazoBanus NO2 B NO
IPOBEPSIOT B COOTBETCTBUU ¢ TpeboBanmsmu 1.7.1 - 1.7.8qacTosrnero qomonHeHus (PHCYHOK

1.1).
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1 - kmamaH ympaBieHHs pacxoJoM; 2 - pacXoaoMep; 3 - AJIEKTPOMarHUTHBIHN KJIanaH yrpaBJIeHUs
pacxojziom; 4 - 030HaTOp; 5 - Bapuarop

Pucynoxk /1.1 - Cxema yctpoiicTBa 1i1st mpoBepkH 3¢ dexktuBHOCTH peodpazoBatens NO2

1.7.1 UcnbITaTe/IbHAS YCTAHOBKA

D¢ dexkTuBHOCTH Mpeobpa3zoBareneil MOXKET OBITH NMPOBEPEHA C TMOMOIIBI0 030HATOpA IMpPH
HAJIMYMKA HCIBITATEIbHON YCTAaHOBKM, MoOKa3aHHOW Ha pucydke J[.1 (cm. takke 1.4.3.5
nonoixHeHus 1 K npuiokeHuto 1), mpu coOII0ICHUN H3JI0KEHHON HIKE POLIEAYPHI.

1.7.2 KanuopoBka

CLD u HCLD neobxomumo KamuOpoBaThb IO OCHOBHOMY pabodyeMy uanasoHy,
PYKOBOACTBYSACh  TPEOOBAHMSAMH  MPEANPHATUSA-U3TOTOBUTEIS] WM WCIONB3YS  HYJICBOH
HIOBEPOYHBII ¥ KaIMOpOBOUHBI Ta3kl (B mocienHem conepxkanue NO cocrasiser npumepao 80
% pabouero nuamna3ona, a konmenTpaius NO2 ra3oBoit cmecu - menee 5 % kounenrpanuu NO).
B anammzarope NOx nomxen ObITh ycraHOBIeH pexuM wu3MmepeHus NO Tak, 4YTOOBI
KaInOpOBOUYHBIN Ta3 HE MPOHMKAN B mpeoOpaszoBarens. [lokazaHWs KOHLIEHTpAUWU TPH 3TOM
JIOJKHBI OBITH 3a(MKCHUPOBAHBI.

1.7.3 Pacuetnl

D¢ dexruBHocTs peodpazoBatenss NO, %, paccuntsiBaroT mo popmyne



_ 1+a—f:l

100,
D¢ dhekTUBHOCTD ¢ —d

rae a - konneHTpaius NOx B coorBeTcTBHH ¢ 1.7.6HACTOSAIIETO TOTOTHEHNS,

b - konmentpanus NOx B coorBeTcTBHHM ¢ 1.7.7HACTOAIIETO AOMOTHCHHUS,

¢ - konnenTpanus NO B cooTBeTcTBUM ¢ 1.7.4HACTOSIIETO JOMOTHEHUS,

d - konnenrpanus NO B cootBeTcTBHH ¢ 1.7.5HAaCTOSIIETO TOMOTHEHUS.

1.7.4 lononHuTEIbHAS 02492 KHCJI0POAA

C nomorpio T-06pa3HOro coeIMHEHNUs B TOTOK ra3a MOCTOSIHHO JOOABIISIIOT KUCIOPOJ 10 TeX
1op, MOKa yKa3aHHas KOHIeHTpauus He Oyner mpumepHo Ha 20 % MeHbIIe KOHLEHTpAIMH
KaTuOpOBKH 110 1.7.2HACTOAIIEr0 AOMOJHEHUS (Ta30HATU3aTOP J0/KeH ObITh B pexrme NO).

[lokazaHue KOHIEHTpalMU ¢ HeoO0XoauMo 3adpuKcupoBaTh. (30HATOp JOJKEH OBITH
OTKJIIOYEH B T€UEHUE ITON MPOLEAYPHI.

1.7.5 BkiroueHue 030HaTOpa

3areM 030HATOpP BKJIIOYAIOT JJIs IMOJIy4€HHS O030HA, JIOCTATOYHOIO Ui CHHKEHUS
koHuentpauu NO npubiusurensao 10 20 % (unumansHoe 3HaueHue 10 %) KOHIEHTpAIHH
KaTMOpOBKH, yKazaHHOW B 1.7.2 HacTosmiero momojHeHus. Ilokasanue KoHieHTpanuud d
HE00X0auMO 3ahUKCHPOBATH (aHATU3aTOP J0JKEH OBITh B pexxume nsmepenus NO).

1.7.6 Pexxum usmepenusi NOx

3arem ananuzarop NO mnepekmtouaroT B pexuM udmepeHusi NOx Tak, 94ToObI Ta30Basi cMeCh
(cocrosmas u3 NO, NO2, O2) Ttenepr mnpoxoamna dyepe3 mnpeoOpasoBarenb. [lokazanue
KOHIIEHTPALUH a HEOOX0ANMO 3a)UKCHPOBATh (aHATM3ATOP JOKEH ObITh B PEXKUME H3MEPECHUS
NOx)

1.7.7 OTk/J104eHHE 030HATOPA

3areM o30HaTOp OTKIIOYaOT. CMech Ta3oB, omnucaHHas B 1.7.6 HACTOSIIETrO JOMOTHEHHS,
npoxoauT uepes npeodpazosarenb NOx B merektop. ITokasanue koHieHTpanuu b Heo6xomamumo
3a(huKCUpoBaTh (razoaHann3aTop JOJDKEH ObITh B peskume u3mepenus: NOy).

1.7.8 Pexxum uzmepenusi NO

[Tpu nepextouenun Ha pexxuM uzmepeHuss NO ¢ OTKITIOUEHHEM 030HATOpa MOTOK KUCIOpOia
WJIM CUHTETHYECKOIro BO3/lyxa Takxke oTkitouaercs. [lokazanne NOx Ha aHanu3aTope He JOJKHO
oTnu4aTbes Oornee yeM Ha +5 % 0T 3HaYeHUS, MOTYYCHHOTO B COOTBETCTBUU € 1.7.2HACTOSIIETO
JIONIOJTHEHHs (AaHAIM3aTOP JA0JKEH ObITh B peskume u3mepenus: NO).

1.7.9 Ilepuogu4HOCTb UCTILITAHUH

D¢ bekTUBHOCTL TpeolOpa3zoBaTelisi CIEAyeT TPOBEPATh TMepel Kakaoh KamuOpOBKOH
ananmuzaropa NOkx.

1.7.10 Tpe6oBaHus Kk 3pPeKTUBHOCTH

OddexTuBHOCTh TIpeoOpazoBarenst nokHa ObITh He MeHee 90 %, omHAaKO HACTOSTENHLHO
pekoMmeHnytoT 3 pextuBHOCTh Oosiee 95 %.

[Mpumegyanue - Ecim Ha Hambollee YacTO HCHOIB3YeMOM JMAlla30HE AaHAIU3aTopa
030HATOp HE MOXKET COKpatuTh KoHIeHTpamuio ¢ 80 % mo 20 % B coorBerctBHM c¢ 1.7.5
HACTOAIICTO JOOIIOJIHCHUS, TO HGO6XO,Z[I/IMO HCITIOJIB30BATH HaH6onee BBICOKPII’I auaria3oH,
MOKA3bIBAIOIIUI TaAKOE YMEHBIIICHUE.

1.8 PeryimpoBKa mjia3MeHHO-HOHH3AIMOHHOTO JeTekTopa (FID)

1.8.1 OnTumMu3auMs YyBCTBUTEILHOCTH 1€TEKTOPA

JleTekTop NOMKEH OBITH OTPErYJIMPOBAH B COOTBETCTBUU C MHCTPYKLUUEH NPEIUpUSATHS -
U3roTOBHUTENS TpuOopa. [y oOnNTUMH3alMK  YyBCTBUTEILHOCTH B Hamboliee 4YacTo
UCIIONIE3YEMOM pabodeM JHara3oHe CIeAYyeT UCIOIb30BaTh KATMOPOBOUHYIO Ta30BYI0 CMECh U3
YHCTOTO BO3/yXa U MPOIIaHa.

Ilocme perynupoBKM pacxogoB TOIUIMBA M BO3AyXa B COOTBETCTBUM C HHCTPYKLUEU
NPEANPUATHI-U3TOTOBUTENSI B aHAIM3AaTOP MOJAI0T KAIMOPOBOYHBIHM ra3 KoHmeHntpaiuu (350 £
75) Mt C. UyBCTBHTENEHOCTS HPU JAHHOM TIOTOKE TOILIMBA ONPEENIAIOT Kak Pa3HOCTh MEKILY



YYBCTBUTEIHLHOCTHIO Ha KATHMOPOBOYHBIN ra3 M YyBCTBHTEIHLHOCTHIO HA HYJIEBOW MOBEPOYHBIIA
ra3. [loTok TomiIMBa peryaupyloT HECKOJbKO BBIIIE U HECKOJBKO HMIKE YCTAaHOBJIECHHOIO
OPeINPUATHEM-U3TOTOBUTENeM.  UyBCTBUTEIBHOCTh HA  KAIMOPOBOYHBIH UM HYJIEBOH
MOBEPOYHBII ra3 MpU 3THX MOTOKaX TOMJIMBAa (UKCHUPYIOT. PaccuMThIBAIOT Pa3HOCTh MEXAY
YYBCTBUTEIHLHOCTHIO Ha KATHMOPOBOYHBIN ra3 M YyBCTBHUTEIHLHOCTHIO HA HYJIEBOW TMOBEPOYHBIIA
ra3 ¥ MOTOK TOIUIMBA PErYIUPYIOT MO0 CTOPOHE KPUBOI C OOJIBIINMU 3HAUEHUSIMHU.

1.8.2 Koa(ppuuueHTHI YyBCTBUTEIHLHOCTH HA YIJI€BOI0POIbI

["azoananu3aTop KalIUOPYIOT C MOMOUIbIO BO3AYIIHO-TIPOMAHOBOM CMECH M YHCTOTO
CUHTETHYECKOTO BO3yXa B COOTBETCTBUU C 1.5HACTOSIIEro AOMOIHEHUS.

Koad¢uimenTsl 4yBCTBUTENBHOCTH ONPEAETAIOT MIPH BBOJE aHAIM3aTOpa B AKCILUTyaTalUIo U
MOCNie OCHOBHBIX JTanoB paboTel. KoddduimeHnT dyBCTBUTENBHOCTH R IS KOHKPETHBIX
YTIIEBOZIOPOJIOB ONPENETAIOT KaK OTHONICHHE TI0Ka3aHus aeTektopa FID, BRIpakeHHOTO B MIIH *
C1, K KOHIIEHTpAIUK Ia3a B IWINH/PE, BhIpaskeHHOiH B MiaH * C1.

KonnenTpanus rasza, HCIOJIb3yeMOrO B HCHBITAHUSX, JODKHA HAXOAUTHCS HAa YpPOBHE
YyBCTBUTEIHLHOCTH, COOTBETCTBYIOMEH npubnm3utensio 80 % monHo# mkansl. KoHnieHTpanus
raza JoJDKHa OBITh M3BECTHA C IMOTPEIIHOCThI0 +2 %0 MO OTHONICHHWIO K TPAaBUMETPHUYECKOMY
ATAJIOHY, BBIPAXKEHHOMY B OOBEMHBIX JOJSIX. BalioH ¢ ra3oM JOKEH OBITh MpEeABapUTEIHHO
BhIJEpKaH B TeueHue 24 1 mpu temneparype 298K £ 5K (25 C £ 5 °C).

KanubpoBouHbIe Ta30BbIE CMECH, HCIOJNB3yeMbIEe MPH HWCHBITAHUSAX, U PEKOMEHIYyeMbIe
OTHOCHUTEIbHbIE KO3()(PULIMEHTHI YyBCTBUTEILHOCTH MIPUBEICHBI HUXKE!

- METaH U YUCThIN cuHTeTn4Yeckuit Bo3ayx: 1,00< R < 1,15;

- MPONUJICH M YMCThIN cuHTeTHYecKuid Bo3nyx: 0,90< R < 1,1;

- TOJIYOJI ¥ YUCTBIN cuHTeTndeckuii Bo3ayx: 0,90< Rf < 1,10.

VYka3aHHble 3HAUEHHUS JaHbI [0 OTHOLICHHIO K KO3 duIMeHTy 4yBcTBUTEIbHOCTH Rf s
CMECH TMPOIIaHa U YUCTOTO CHHTETUYECKOTO BO3/1yXa, mpupaBHeHHOMY K 1,00.

1.8.3 I[IpoBepka BJAUSIHUA KHCI0POAA

BnusiHue kucnmopona TpOBEPSIIOT MPU BBOJE Ta3oaHAIM3aTOpa B JKCIUTyaTallUI0 M TIOCIE
OCHOBHBIX ATaloB paOOTHI.

KoaddunmeHT 9yBCTBUTENBHOCTH OMNpeAenstoT B coorBerctBuu ¢ 1.8.2 Hacrosimero
nononHeHus. ['a3, ucnonb3yeMblil Npy UCHBITAHUAX, U TUANa30H 3HAYEHUH PEKOMEHIYyeMOro
OTHOCHUTEJIBHOTO KOA(PHUIIMEHTA YyBCTBUTEILHOCTH!

- mponas u a3oT: 0,95< R < 1,05.

Yka3aHHbIC 3HAYCHUS JAaHBI [0 OTHOUICHWIO K KOX((UIMEHTYy 4yBCTBUTEIbHOCTH Rf s
CMECH TIPOITaHa M YMCTOTO CHHTETUYECKOTO BO3/1yXa, nmpupaBHeHHOMY K 1,00.

Konnenrpauuss kuciaopoga B Bozayxe ropenku naerektopa FID pomkna ObiTh paBHa
KOHIEHTPAllUU KHUCIOpOoJa B BO3JyXe TOpENKH, HCIIOJIb30BAHHON B IMOCIEAHEH MpoBepKe
BIIUSTHUSL KUCJIOPOJa, ¢ MOTpemHocThio 1 % MonsipHO# monu kuciopona. Eciau oTkinoHeHue
IOpEBBIIAET 3TO 3HAYEHHE, TO BIHSHHUE KHUCIOpPOAa HEOOXOIMMO IPOBEPUTH 3aHOBO, a
aHAJIU3aTOP, IPH HEOOXOIUMOCTH, OTPETYTHPOBATh.

1.9 93¢ dexTnI Bo3aelicTBUsI HA moka3aHusi razoanajau3aTopoB NDIR u CLD

[TocTopoHHUE Ta3bl, IPUCYTCTBYIONINE B OTPAOOTABIINX Ta3ax, MOTYT BIHATH HA MOKA3aHUS
npubopoB. [lo3uTuBHOE BO3ACHCTBHE HaOMOmaeTcs B m3meputenbHbiXx npudopax NDIR, ecnu
IIOCTOPOHHUI T'a3 OKAa3bIBAET TAKOE K€ BO3JCUCTBUE, KAK U U3MEPSIEMBIN a3, HO CTEIEHb 3TOr0
BO3JelicTBUSL MeHbIe. HeratuBHoe Bo3meiicTBue B u3MepuTenbHbIXx mpudopax NDIR
HAOMOIaeTCsl B pe3ysbTare TOrO, YTO IMOCTOPOHHMIN Ta3 PaCHIMPSET IMOJOCY MOTIOMECHUS
M3MEPSIEMOro Ta3a, a B u3MeputTenbHbix npubdopax CLD - xorma mocTopoHHHI ra3 moJaBIseT
usnydenue. [IpoBepku Biustaus, onucanubie B 1.9.1u 1.9.2HacTosimero 10noiHeHus!, JOIKHBI
OBITH OCYILECTBJIEHBI MEpe] BBOJAOM Ta30aHaIM3aTopa B JKCIUTyaTallMI0 M IOCJIE€ OCHOBHBIX
3TaroB paboTHI.

1.9.1 IIpoBepka Bo3aeiicTBHsI HA MOKa3aHus razoanaauszaropa CO

Boma um CO2 wmoryr Bo3zaeilicTBoBaTh Ha pabory razoanamuzaropa CO. Ilostomy



KaTuOpoBOUHBIN Ta3, conepxamuii CO2 u umerommii koHrentpauuio ot 80 %m0 100 Y%rmnonHoit
HIKaJIbl MAaKCUMaJIbHOTO pabodyero auamna3zoHa, MPUMEHSIEMOIO B HCIBITAHUSX, JOJKEH OBITh
MPOMYIIEH Yepe3 BOAY MPU KOMHATHOW TemmepaType. UyBCTBUTEIBHOCTh Ta30aHAIU3aTOpa
¢bukcupytor. OHa He ngomkHa npeBbimarh 1 % moMHOW IMIKanmbsl )i  JUANa30HOB,
COOTBETCTBYIOIUX wiu Tpesbimaromux 300 e Y, w3 mita™! i quanasosoB menee 300
MTH

1.9.2 IlpoBepka razoananuszaropa NOx Ha nmoaB/IeHUEe U3TyYeHH

Ha pa6oty rasoananusaropos ¢ gerektopom CLD (u HCLD) moryt Biuste CO2 ¥ BOASHOIM
nap. YyBCTBUTENBHOCTh MPUOOPOB K AeiictBuio CO2 U BOASHOrO Mapa MPOMOpLHOHATBHA HX
KOHIEHTPAIUH, U IOATOMY TpeOyeT MPOBEACHUS UCIIBITAHUS C LENbIO OMPENETUTh BO3MOXKHOCTD
c00s1 Ta30aHANU3ATOPOB MPH CAMBIX BBICOKUX TPEANONIAraeMbIX KOHIICHTPAIHSIX, KOTOPBIC
MOTYT OOHAPY>KUTHCS B XOJ€ UCIIBITAHUS.

1.9.2.1lIpoBepka nmonasiaeHus u3aydeHus noxa sosaeiicrsuem CO2

Yepez razoanamuzatop NDIR mpomyckator kamuOGpoBouHblil Ta3, copepxkammuii CO2 u
umeronuii koureHTpamuioo oT 80 % mo 100 % monHOW mIKamsl MaKCHMAalbHOTO pPabodero
nuamnasona. [Tonyuennoe 3nauenue st CO2 puKCHpyOT Kak A. 3aTeM 3TOT KaJTuOPOBOYHBIN ra3
pa3basnstor npubmusurensHo Ha 50 % xamuOposounbiM Tazom NO u mpormyckaloT uepes
razoananuzarop NDIR u nmerektop CLD wmmm HCLD. IlonyueHnHble 3HaueHUs KOHIICHTPAIHI
CO2 u NO ¢uxcupytor kak B u C COOTBETCTBEHHO.

[Tomauy CO2 mpekpamiatot u yepe3 aerekrop CLD wm HCLD npomnyckaroT kamnOpoBOYHBIH
ra3, conepxamuii NO. 3nauenue konuentpamuu NO duxcupyror kak D.

[Tonasnenue nznydenus mo CO2, %, pacCUUTHIBAIOT 1O GOpMyIie

1-(—"2 oo,
Ilopgasnenue = D4 -5
riae A - koHueHTpanus HepazoasnenHoro raza CO2, u3mepennas B razoananuzarope NDIR, %;

B - xonnenTpanus pazbasienHoro raza CO», uamepennas B razoananuzarope NDIR, %;

C - koHuenTpanus pazdoasiennoro raza NO, uamepennas B nerexkrope CLD, MITH L

D - xonuentpanus Hepazoasinennoro raza NO, usmepennas B gerexkrope CLD, e L

1.9.2.2lTpoBepka noJaBICHIS H3IYICHUS MO/ BO3ICHCTBUEM BIIard

DTOT METOJ MPUMEHHUM TOJIbKO K M3MEPEHHIO KOHIICHTpAIlMU BIaXHOTO Tapa. [Ipu pacuere
MOJABIICHUST U3ITYy4YCHHUS TIOJ BO3JECHCTBHEM BJard HEOOXOIMMO YYHUTHIBATH pa30aBlICHUE
KanmuOpoBouHoTrO Ta3za, cozaepxkamero NO, BOASHBIM MapoM © TMPOBECTH TEpecUeT
KOHIIEHTPAIIMU BOJISHOTO TMapa B CMECH, OPHUEHTUPYSACh HA 3HAYCHHsI, OKUJAAEMbIE B MPOIlECcce
HCIBITAHHA.

KanmubpoBounsiii ra3, cogepxamuii NO u umerommii konnentpanuo ot 80 % no 100 %
MOJIHOM KAkl B HOPMAJIBHOM paboueM auaria3oHe, mnpomyckator uyepe3 aerekrop CLD wumm
HCLD. 3nauenue konuentpauuu NO ¢ukcupyor kak D. 3arem xanuOpoBouHBIH ras,
conepxammii NO, mpomyckaioT depe3 BOAY NMPH KOMHATHOM TeMIeparype, TMOocCie 4Yero OH
npoxoaut uepe3 aerekrop CLD unn HCLD. 3nauenue konnentpaunn NO dukcupytot kak C.

OnpenensoT TeMIiepaTypy BOIBI, 3Ha4eHHE KOTOpod QukcupyroT kak F. Onpenenstor
JABJICHUE HACBIIIEHHOTO Tapa CMECH, COOTBETCTBYIOIIEE TemIepaType Boabl B OapOorepe F.
3nadenne 3Toro gaBneHus ¢puxcupyrot kak G. Konmenrpanuro BoasHoro napa H, %, B cmecu
paccYUTHIBAIOT 1O Gopmyie

H=1UDE.

Fr

[IpeanonaraeMy KOHIICHTPALUIO pa3pekeHHOro kamubOpoBouHoro raza NO (B BoasHOM
nape) De, %, paccuuThIBAIOT 110 (OpMyITe



H
D=01-—|1
100
st oTpaboTaBIIMX ra3oB aAu3ee He0OXOJUMO YCTaHOBUTh MAaKCUMAIbHYIO KOHIIEHTPAIHIO

BOJISTHOTO T1apa B 0TpaboTaBmnX ra3ax Hm, %, 0)kugaeMyro Ipu UCIBITAHKIX, IPEJIToiaras, 4ro

aromHoe otHomenue TtommmBa H/C = 1,8 : 1 mpu KOHUIEHTpauuu Hepa30aBICHHOTO
KaTuOpoBOYHOTO Tasa, cogepskariero CO2 paBuoii 4 (cMm. 1.9.2.1HacTOSIIEr0 TOMOTHEHHUS):
Hmn= 0,914

IaBJIEHNE U3JIYUYEHUS 0 AeficTBHEM Biaru, %0, YUTBIBAIOT II MYII
INogaBnenue usnyue o] nerictBueM Biaru, %, pacc arot mo gpopmyiie

100 M ﬂ
IlopgaBinenue = D, i
riae De - oxunaemas pa3pexkenHas konneHtparus NO, MITH L
C - pazpexxennas konuentparus NO, MITH L
Hm - MakcuMalibHast KOHIIEHTPALUS BOASHOTO mapa, %0;
H - dhakTrdeckas KOHIIGHTpalus BOJISHOTO apa, %o.

TTonmasnenue o H20O He nomxuHo ObITE OOJice 3 %.

[Ipumeuanue - CymecTBeHHO, 4TOObI KamuOpoBOuHBIM ra3, coxepxkamuii NOp, mmen
MuHUMaNbHYIO0 KOHIEeHTpanuio NO, mockoneky nornomeHue NO2 Bofol HE YUUTHIBAIOT MPU
pacyeTe Mo1aBJICHHUS.

1.10 YacroTa ka1udpoBKH

["a3o0ananm3aTophl KATHOPYIOT B COOTBETCTBUU ¢ 1.5 HAcCTOsIIIEro JOMOTHEHUS, IO KpalHen
MEPC, KaAKABIC 3 MCC HJIM MOCJIC MPOBCACHUA PCMOHTOB, UJIKM 3aMCH B CUCTCMC, KOTOPBIC MOT'YT
HapyIIUTh KATHOPOBKY.

2 KaimOpoBKa cucTeMbl H3MepeHUsI BPeIHbIX YaCTHIL
2.1 Beenenue

Kaxaplii KOMIOHEHT KalMOpYIOT TaK YacTo, KaK 9TO HEOOXOJUMO sl MO KAHUS
TOYHOCTH HM3MEPEHUH, YCTAHABIMBAEMON HACTOSIIMM CTaHaapToM. B HacTosimiem paszjene
ONHKCaH METOJ] KaTUOpPOBKH, KOTOPBIM NPUMEHSIOT JUIi KOMIIOHEHTOB, yKa3aHHbIX B 1.5
nonosHeHus 1 k mpunoxxenuto /| u B qonoaHeHuun 4 K npuiioxeHuto 1.

2.2 I3mepeHne nmapamMeTpoB MOTOKA

Kamu6poBKy Tra30BBIX pPacxXOJOMEPOB WM MNPHUOOPOB HM3MEPEHUS IOTOKA MPOBOIAT B
COOTBETCTBUH C HAIIMOHAIBHBIMU M (MJIH) MEXKTyHAPOAHBIMH CTaHIAPTaAMH.

MakcuManibHasi TIOTPEITHOCTh H3MEPSEMOM BEJIMYMHBI HE JOJDKHA TpeBbimaTh +2 %
CUUTBIBAEMBIX IOKA3aHUM.

Ecimn  wcnons3yior audepeHInaibHblii METO HM3MEPCHUS IMOTOKA, TO MaKCHMAallbHas
HOTPEIIHOCTh PA3HOCTH JO/UKHA OBITh TaKOW, YTOOBI IMOTPENIHOCTh u3MepeHuss Gepr He
npesbimana 4 % [cm. Takke (kommonent EGA), 1.2.1.1nononHenus 4 x npuiokenuio [
MakcuMabHyI0 TOTPENIHOCTh MOKHO pAcCYMTaTh 10 CPETHEKBAIPATHUYHOMY 3HAYCHHUIO
HIOTPEIIHOCTEN KaXI0T0 U3 MCIOJIb3yEMBIX IIPHOOPOB.

2.3 IlpoBepka ko3(punmnenTa pazdaBieHus

Ecnmn B cucreme otbopa mpoO BpeaHBIX YacTHI[ HE HCIONB3YIOT TazoaHaim3atop EGA
(1.2.1.1 nononuenus 4 k npwiokeHuo J[), To kodpPUIUEHT pa30aBiIeHUs TPOBEPSIIOT IS
Ka)XJIOTO HOBOTO JIBUTATENSI BO BpeMsi ero paboThl U Mpu u3MepeHuu KoHueHTparun CO2 nim
NOx B mepBUYHOM OTpabOTaBIIEM T'a3e U pa30aBIeHHOM OTpaOOTaBIIEM Ta3e.

3HaueHWe HW3MepeHHOro Kod(dduimenrta paszbaBieHus HE MO0DKHO mpeBbimarh 10 %



3HayeHus KodduuueHta pa30aBiICHUS, PACCUUTAHHOTO IO pe3yiabTaraM H3MEpeHHH
koHeHtpanuu CO2 uimu NOx.

2.4 TIpoBepka yc10BHii MPOXOsKIEHUS YACTUYHBIX IOTOKOB

JlnamazoH cKOpoCTel 0TpabOTaBIIETo ra3a U KojieOaHUW JaBJIeHU HEOOXO0IUMO TTPOBEPUTD U
OTPEryJaHpoBaTh B cOOTBeTCTBUU ¢ TpeOoBanusmu 1.2.1.1 fommnonent EP) momonnenus 4 k
npuaoxkeHnto J1 (€Cau 3To MpUMEHUMO).

2.5 lleproaAn4YHOCTH KAJIMOPOBKHU

[TpuGops! 17151 M3MEpPEHUs PacX0I0B KaTuOPYIOT, IO KpaitHeH Mepe, Kakple 3 MEC WA TPU
IPOBEICHUH TaKuX paboT U 3aMEH B CHCTEME, KOTOPBIE BIUAIOT Ha KaJTHOPOBKY.

Jlomoinenne 3
(obs13aTesIBLHOE)

Onenka JAHHBIX U pac4Y€Thbl

1 Ouenka JaHHBIX U pacdyeThbl BHIOPOCOB BPEAHBIX I'a3000pa3HBIX BelIeCTB H BPeIHBIX
YacTHUIL

1.1 Onenka qaHHBIX 0 BLIOPOCAX BPeIHbIX ra3000pa3HbIX BelleCTB

JInst OIleHKH BBIOPOCOB BPEIHBIX T'a3000pa3HBIX BEIIECTB PACCUMTHIBAIOT CPEIHUE 3HAUCHHS
JarpaMMbl TIOKa3aHui pruOopoB 3a nocienare 60 ¢ B KaxXI0M peXHMMe U Ha OCHOBE CpPEeIHUX
3HAQUEHWH [UarpaMMbl TOKa3aHWH NPHOOPOB M COOTBETCTBYIOIIMX JaHHBIX KaTHOPOBKU
OTIpeIeIsAOT cpeqHue 3HaueHus: konnentpamuu cone CH, CO, NQu CO2, ecnmu npuMeHSIOT
METOJl OMpENeNICHUs COJepXKaHUS yriepona. MokeT OBITh IMPUMEHEH WHOH CHocod
(UKCUPOBaHUSA JAHHBIX, €CJIM OH 00ECTIEYMBACT MOJTYYCHNUE SKBUBAJICHTHBIX JAHHBIX.

Cpennue 3HaueHNS (OHOBOM KOHIIEHTPAIIMK CONG MOTYT OBITH ONPEIEICHBI 10 TOKa3aTesIM
pa30aBIIAIONIETo BO3AyXa B KAMEPE WM 110 HENPEPbIBHBIM (POHOBBIM MOKA3aTelsiM (He B Kamepe)
¥ COOTBETCTBYIOIIUM JJAHHBIM KaJTMOPOBKH.

1.2 Bei0pochl BpeIHBIX YaCTHII

JInst o1ieHKM BBIOPOCOB BPEIHBIX YACTHIL JIJIS KAXAOT0 pekuMma (PUKCHPYIOT OOIIyI0 Maccy
00pa3iioB Msam,i UM 00beMbI 4acTHI] Vsawm,i, TPOXOISAIIUX Yepe3 QUIbTPHI.

@uIbTphl BO3BPAIIAIOT B KAMEPY [IJI B3BELIMBAHUSI, BBIIEP)KMBAIOT B HEW, MO KpalHENl Mepe,
B TeueHue 14, Ho He Gonee 804, u 3aTeM B3BemuBaloT. Maccy 6pyTTo GUIbTPOB PUKCUPYIOT, U
U3 Hee BBIYMTAIOT Maccy Tapbl. Macca BpemHbix vactuil (Mf Ui MeToJa C HMCHOJIb30BaHHEM
onHoro uabTpa; My 711 METOAAa C MCHOJIB30BAHUEM HECKOJIBKUX (DUIBTPOB) MPEICTABISCT
co00if cymMMy Macc BpeIHbIX YacTHIl, COOPaHHbBIX B MIPEIBAPUTEIHHOM U OCHOBHOM (UIIbTpaXx.

Ecnu ¢onoBylo mompaBKky He BBOAAT, To ¢ukcupyror maccy Mp WJIM ob6vem Vo
pa30aBIISIONIETO BO3AyXa, MPOXOAIIETO Yepe3 GUIbTPhI, U Maccy BpeaHbIX dacTull Mq. Ecim
IPOBOAT O0JIee OJJHOTO U3MepeHus, To cootHomeHrne Ma/MpiL niu Ma/VpiL paccunThiBaroT 115
Ka)KI0r0 U3MEPEHUSs, a UX 3HAUCHUS YCPEAHSIOT.

1.3 PacyeT BHIOPOCOB BpeAHBIX Ira3000pa3HbIX BelleCTB

OkoHYaTeIbHbIE PETUCTPUPYEMBIE B MPOTOKOJIE PE3yAbTaThl HCIBITAHUS PACCUUTHIBAIOT
CJICAYIOIIUM 00pa3oM:

1.3.1 Onpenesenne NOToKa 0TPadOTABIIMX I'a30B

OmnpenenstoT pacxo orpadotaBimx ra3oB (GexHw, VeExHw WM VEXHD) U KaXIOTO PeXHMa
B cootBeTcTBUU ¢ 1.2.1 - 1.2.31tononuenus 1 k npunoxxenuro /1.

Eciu WCmonb3yloT CHUCTEMY TMOJHOTO pPa3pekKeHUs IMOTOKA, TO IS KaxJA0ro pekuMa
ONPENENAIOT TOJMHBIA pacxoJ paspexeHHoro orpabdorasmero raza (Grotw, Vrotw) B
cootBercTBUH ¢ 1.2.410monuenus 1 x npunoxxenuto /1.

1.3.2 ITonpaBka Ha cyxoii (BJIa;KHBIii) MOTOK

Eciu wucnoms3yror Gexnw, Vexnw, Grotw ummm Vrotw, TO 3HaueHHE H3MepsIeMOM



KOHI[EHTPAIlMU JOJKHO OBITh mMpeoOpa3oBaHO B 3HAYCHHE BO BJIAKHOM COCTOSHUU B
COOTBETCTBUHM €O cieaytouel (opMmynol, eciau H3MepeHue MPOBOJAAT HE BO BIAXKHOM
COCTOSIHUH:

conc (wet) =Kw conc (dry).

J11s1 IepBUYHOTO OTPAabOTABIIETO rasa:

¥
Hppra = [1 ~ Fog sz] ~ £y

AIRD

NI

1
Koo = ~ K.
Wor.d [1 +1,28 0,005 CO%(dry) + cog%(dm)] Ha
Jnst pa3z6aBieHHOTO OTpabOTaBIIIETO rasa:

1,88C0,(wet) ]

200 i

K Hel = [1
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1- Ky
L LEECO,(dry) |
200

K”‘:EJ = |1+

1

Fru MOxHO paccuuTath 1Mo hopmyse

1,969
1+ FUEL
GJLERPP'
st pa36aBiisioniero Bo3myxa:
Kwd=1-Kwi;
_ L60gH,(1-1/DF)+ H,(UDF)]
Mo1o00 + 1,608 2,1 -1/0F )+ B, (1L DR

622K, p,
Hﬂ’ - —_ =37
Pz pa‘Ra‘ID

rae Ha - BmaXXHOCTh BIyCKaeMOTO BO3/1yXa, FPaMMBbI BOJIbI Ha KUJIOTPaMM CyXOT'O BO3/1yXa;
Hy - BnaxxHOCTH pa30aBIISIONIETO BO3/IyXa, TPaMMBbI BOJIbI Ha KUJIOTPAMM CYXOTO BO3/IyXa;
R4 - oTHOCHTENBbHAS BIAXKHOCTH pa30aBIsIoONIero Bo3ayxa, %;
P4 - naBiieHre HACHIIIEHHOTO TIapa pa30aBIISIONIETo BO3Myxa, klla.
Jlnist ByckaeMoro Bo3ayxa (€ciu OTJIMYaeTCs OT pa30aBIIsIONIero BO3AyXa):

Kwa =1 -Kwe,
rae

_ 1608H,
#1000+ 16084

f22R
HQ - ’ s _j;
Pr~ pﬂRﬂlﬂl



R. - oTHOCHTENbHAS BIAKHOCTH BITYCKa€MOTO BO3ayXxa, %0;

Pa - TaBJIEHUE HACBIIICHHOTO Mapa BITyCKaeMoro Bo3ayxa, klla,

PB - obO1Iee 6apomeTpudeckoe aaBineHue, klla.

1.3.3 IlonpaBka Ha BJIAKHOCTH AJis1 KoMmmoHeHTa NOx

[Mockonbky BBIOpOC KommoHeHTa NOx 3aBHCHT OT YCJIOBHI OKpPYKAIOIIEro BO3AYXa,
KoHIeHTpanuio komnoHeHTa NOy pacCUMTHIBAIOT C TIONMPABKOW Ha TEMIEPaTypy M BIKHOCTh
OKPYKAOIIEeTo BO3/lyXa ¢ MOMOIIbI0 ko3 durmenta Ky, onpenensiemoro mo Gpopmyse

% - 1
Fo1+ AlH, -1071)+ B(T, - 298)°

rae A = 0,30%5rue/Garp - 0,0266;

B = -0,209Gruel/Garp + 0,00954;

Ta - TemnepaTypa Bo3ayxa, K;

Gruel/GAIRD - COOTHOILICHHE TOTUTHBO/BO31yX (CyXoii);

H, - abconroTHast BIOXKHOCTh BO3/yXa Ha BITyCKE, Macca BOJbI Ha 1 KI' cyxoro Bo3nyxa, I/Kr,
orpenenseMas 1o gopmyse

6228 p,

HQ=— =g
Py p R, 10

rae R, - oTHOcUTenbHas BIOXKHOCTh BO3/IyXa Ha BIycke, %0;
Pa - JaBJICHHE HACBIIIEHHOTO Mapa BO3/lyXxa Ha Brycke, klla;
Ps - ob1iee GapomeTpuyeckoe napienHue, klla.
Jlns nuzeneit ¢ MpoOMeXyTOUYHBIM OXJIaXACHUEM BO3yXa UCIONb3YIOT POopMyITy

1
=
#1-012(H, -10,71)- 0,00275(T, - 298) + 0,00285(Tye — Tumy )’

rae Tsc - TeMneparypa Bo3yxa I0ocjie MPOMEXYTOYHOIO OXJIaKICHUS,

Tscref - TEMIIEPATYpa, YKa3blBacMast PeIPUATHEM-U3TOTOBUTENIEM.

1.3.4 PacuyeT MaccoBOro pacxoja noToka BoIOpocoB

MaccoBblif pacxoi MOTOKa BBIOPOCOB Il KaXKJOTO PEXHMMa PACCUUTHIBAIOT CIEAYIOIIUM
obpa3om:

a) [l mepBUYHOTO 0TpaboTapIero raza’)

D B cmyuae NOx mokasarens xonmentpanui NOx (NOx concum NOx conGy) yMHOXAIOT Ha

K oy (koo dunment mompaBku Ha BiaxHocTh i NOy, ykasanbeiii B 1.3.3 HacTOSIIEro

Ko, xcone o Kp, #oong.

JIOTTOJTHEHHMSI) CIICAYIOIIUM 00pa3oM:
Macca rasa = U - CONCGexHw
WIIH
Macca rasza =V - CONCVEXHD,
WIIH
Macca raza =W - CONCVExHw
b) Jlns pa3z6aBnenHoro orpadorasmero razal);
Macca raza = u - cong Grotw
WIIH

Macca raza =w - cong Grotw,

rzie conc. - poHOBAs CKOPPEKTHUPOBAHHAS KOHLIEHTPALIHS.



cong = conc - cong[1 - (1DF)],
DF= 13,4/[conc CQ@+ (conc CO + conc HC) 19
N
DF= 13,4/conc CQ

KOBq)(bI/IHI/ICHTBI U - BO BJIAXHOM COCTOSHHH, V - B CYXOM COCTOSHHUH, W - BO BJIIAXKHOM

COCTOSIHMH MCTIOJIb3YIOT B COOTBETCTBHH CO CIICIYIONICH TaOIHUIICH.

Ta6nuna /1.4
I'a3 u \% w cohc
NOx 0,001587 0,002053 0,002053 MITH !
CcO 0,000966 0,00125 0,00125 miH
HC 0,000479 - 0,000619 e
CO2 15,19 19,64 19,64 %

[TnotHocTs CH OmpenensoT no cperHeMy 3Ha4eHUIO COOTHOILEHHUs yraepoa/Bogopon 1/1,85.
1.3.5 Pacuer KOHKpPeTHBIX BLIOPOCOB
KonkpetHsiii BEIOpOC, T/(KBT - 1), KOHKPETHOTO ra3a pacCYUTHIBAIOT 110 GopmyJie

fidr B

X

> Uas,, . WF

jml

- .
5 > FIVE,
KonkpetHsblii raz = -1
rae Pi = Pmi + Pag,.
Koadduumentsl BeCOMOCTH M HOMEpa pPEKUMOB N, HUCHOIb3yeMble B YKa3aHHOM BBILIE
pacdete, onpeaensoT B coorseTcTBuu ¢ J[.3.6.1.

1.4 Pacuet BbIOpPOCAa BpeIHbIX YaCTHI]

Pacuet BbIOpOCa BpeIHBIX YaCTHII MPOBOIST CICTYIOIIIM 00pa3oM:

1.4.1 llonpaBo4HbIii KOA(PPUUMEHT HA BJIAKHOCTD /ISl BpeAHBIX YACTHI

[TockonbKy BBIOPOC BPEIHBIX YACTHUII JU3EJIS 3aBUCUT OT COCTaBa OKPYXKAIOIIETo BO3/1yXa, B
I10Ka3aTejib MaCCOBBIﬁ pacxozn IIOTOKAa Bpe,Z[HBIX JaCTUll BBOIAT nonpaBKy Ha BJIAXHOCTH
OKpPY’KAIoIIEero BO3/lyXa ¢ MOMOIIbI0 K03 duirienta Kp, pacCUMTaHHOTO 1O (hopmyie

Kp = 1/[1 + 0,0133¢la - 10,71)],

rae H, - abcomoTHas BIaXXHOCTh BO3/IyXa Ha BITyCKe, Macca BOJbI Ha 1 Kr cyxoro Bo3ayxa, I/Kr,
orpenenseMas 1o gopmyse

6228 p,

HQ=— =g
Py p R, 10

rae R, - oTHocuTebHAs BIAXKHOCTH BO3/yXa Ha BITycke, %0;

Pa - JABJICHHUE HACBIILIECHHOTO MMapa BO3AyXa Ha Biycke, Klla;

Peg - o6miee 6apomeTpudeckoe nasienue, klla.

1.4.2 CucreMbl YaCTHYHOI0 Pa3daBjieHus MOTOKA

OxoHYaTeIbHbIE PErUCTPUPYEMbBIE B TPOTOKOJIE PE3YNIbTAThl UCIIBITAHUIN BHIOPOCOB BPETHBIX
YacTHUI] MOJIyYaroT CIeAyIonM o0pa3oM. [1ockoiabKy KOHTPOIMPOBATH pacxo]l paz0aBlieHHBIX
OTpa0OTaBIIMX Ta30B MOXKHO pa3IW4YHBIMH crocobamu, To mis pacueta Gepr MJIN Vepr
IPUMEHSIOT pa3Hble METOAbl. Bce pacdeTsl MPOBOAAT HA OCHOBE CPEIAHMX 3HAYCHUU 110
OT/ICJILHBIM PEKMMaM B TEUCHHE Mepruoja 0Toopa mpoo.

1.4.2.11130KMHETHYECKUE CUCTEMBI

Geprw, = GexHw,i i



NIn
Veprw; = VExHw,i i

Crmws + O pem”

a =

GEXHV,:‘”"
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sz wi T Vm\cﬁi”"

g =

E

Vmw.z"’"

rzie I' - OTHOIICHNE TIONEPEYHBIX CCUCHUH N30KMHETHYECKOTO MPOO0OTOOPHHKA A+ U BBIITYCKHOM
TpyOBI Ap

1.4.2.2Cucremnl ¢ n3mepenueM koHneHTpanuu COz mmm NOy:
Geprw; = GexHw,iQi

WITH
Veprw, = VExnw,iGi,

_ COMCg; ~ CONC 45

COME p; ~ CONC 45

rjie CONG - BIaKHAs KOHIEHTPAIKS U3MEPSAEMOro ra3a B ICPBHYHOM OTPa0OTAaBIIIEM Ta3e;

CONG - BIaXXHasi KOHIICHTPAIIHs U3MEPSEMOTO raza B pa30aBICeHHOM OTpabOTaBIIIEM Tase;

CONG - BIIaKHAsI KOHIICHTPAIIHS H3MEPSEMOTO0 raza B pa30aBIIIOIIeM BO3TyXe.

3HaueHUs! KOHIICHTPAIUil, U3MEPEHHBIX B CYyXOM COCTOSIHUH, JOJKHBI OBITH IPEOOPa30BaHbBI B
WX 3HAYEHUS BO BJIAYKHOM COCTOSIHUM B COOTBETCTBMH C 1.3.2HACTOSIIEr0 JOMOJHEHHMS.

1.4.2.3 Cuctembl ¢ u3MepeHueM KoHIeHTpauuu kommoHeHTa CO2 um MeTon ompenencHus
COJICpKaHUs yriIepoa:

o _ 206,6Gmﬁ
For COZD,:’ _COM..:' ,

rne COzp - koHuenTparus komrnonenta COz B pazbaBieHHOM 0TpaOOTaBIIeM Tase;

COga - xorneHTpanus komnorneHTa CO2 B pa30aBisiomeM BO3ayXe.

KoHnenTpanuu u3Mepsior B 00beMHBIX T0JISIX, %0, BO BIQXKHOM COCTOSIHHUH.

DTO ypaBHEHHE, OMNHpAIOUIeecs Ha MpeanojaraeMoe CcojepkaHue yriaepoaa (aTombl
yriepoja, MOCTYMAKIINe B JBUTaTellb, BbIOpachiBatoTcss uM B KadectBe COp2), permaror
CJIEIYIOIINUM 00pa3oM:

Geprwj = GexHw,iG)i;
206, 6 Gy

o = .
GEI-!I—IW.:’ (cow,i - cou_i:'

1.4.2.4CucteMbl C ©3MEpPEHUEM TTOTOKA!

Geprwj = GexHw,iG)i;

GTDTW A

d; = :
(Cromw s ~ o)



1.4.3 Cucrema pa3pe:keHus NOJTHOTO MOTOKA
OkoHuaTeIbHbIE PETUCTPUPYEMBIE B IPOTOKOJIE PE3YIbTATHI UCIIBITAHUN BEIOPOCOB BPEAHBIX

YacTHI] MOJIYYaIOT CIEAYIOIIHUM 00pa3oM:
Bce pacuersl IpoBOAAT HAa OCHOBE CPENHUX 3HAYEHHUM IO OTICIIBHBIM PEKHMMaM B TCUCHUE

nepuoaa oToéopa mpoo.
Geprwj = GroTw,i
nJn
Veprw, = Vrotw,.

1.4.4 Pacyer MaccoBOI0 pacxoia NOTOKA BPeIHbIX YACTHI
Pacxox moToka qucnepcHBIX YacTHI] IO MAacCe PACCUUTHIBAIOT CJICIYIONUM 00pa3oM:
Jlyis MeTo1a ¢ HCTOIb30BaHUEM OAHOTO (DPUITBTpA:

FMMS — M_f [GEDF‘N:]WE:
M, 1000

NI

PM - Mf (VEDF]N)EII’E
mess g 1000

E

rae (Georw)aves (VEDFW)aves Msam, Vsam B TeUueHHE HUKIIA HCIBITAHUS OIPEAEISIOT CI0KEHUEM
CpeIHMX 3HAUEHH [0 OT/IEIbHBIM PEXKUMaM B TeUeHHE Nepruoa 0Toopa npoo:

(GEDFW )mm’ = ZGEDFW.EWE;
i1

[VEDF‘N)WEE = ZVEDFW.EWE;
i1

]
Moo = ZMSMHLE;
=1

Mayye = ZMsm,i;
im1

roei =1, ...,n.
Jlst MeToia ¢ UCIoJIb30BaHWEM HECKOJIBKUX (PHITBTPOB:
LDM - M i GEDF‘NJ
B M e, 1000
SATLi
1507051
oA = Mf .EVEDFWE'
mass 3 2
Va1 000
rnel =1, ...n.
B MaccoBbIil pacxo/1 MOTOKa BPEAHBIX YACTHIl MOKET OBITh BKIIIOUEHA CIICIYIONIAs TOMpaBKa
Ha (oH:

Jlnst MeTozia ¢ MCIoJIb30BaHUEM OJHOTO (UIIBTPA:

My Myl DE| | 1000

M ¥
EMy,, = |t - e Sfy- ] i | Commrds
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P - M, M, 3 I—L 5 (Ve o
P Mo @3 D, 1000

Ecmu mpoBomsaT Oosee omHoro wusmepenus, 10 Md/Mp wiun Ma/VpiL 3aMeHSIOT Ha
(Mo/MpiL)averunmu (Ma/VbiL )aver COOTBETCTBEHHO.
7 = 134
conc ©0Q, + (conc CO+ conc CHo™

NIn
DF = 13,4/conc CQ@

Jiis MeTo/1a C UCIOTIb30BaHUEM HECKOJIBKUX (PHIIBTPOB!

M, x .
PMMS ; = ..iP.! _ Md Z 1 _ L W}E GEDF‘-’\TJ
S DY Y T 1000
niim
M., i'f .
PMmass;i = Fi _ Mﬂ‘ Z 1- 1 WE; VEDFI.JJ,; .
NV My =\ DF 1000

Ecmu mpoBomsat Oosee omnoro wusmepenus, T0 Md/Mpi. wiu Md/VpiL 3ameHSIOT Ha
(Md/MpiL)aver s (Ma/VbiL )aver COOTBETCTBEHHO:
7 = 124
conc ©0Q, +(cone CO+ conc CHo™

NIn
DF = 13,4/conc CQ

1.4.5 PacyeT KOHKPETHBIX BLIOPOCOB
KOHKpeTHBIH BEIGpPOC auctepcHbX yactui PM, r/(kBT - 4), paccunThiBaoT mo gopmynam™:
D TlokazaTens CKOPOCTH MOTOKA BPEIHBIX 4acTUL PMmass yMHOXarOT Ha K, (kod3ddurment
NIONPABKU Ha BJIQXKHOCTH JUIS BPEAHBIX YacTHUIl, yKa3aHHbBIH B 1.4.1HACTOSIIETO JTOTIOIHEHNUS).

Jlnst MeTozia ¢ MCIoJIb30BaHUEM OHOTO (UIIBTPA:

Pt = M s

;pz ;

Jiis MeTo/1a C UCIOIb30BaHUEM HECKOJIBKUX (PHIIBTPOB!

Mmss,iWE
PM = E
> riv

i i
i=l

rae Pi = Pmi + PAE,.
1.4.6 ®akTHyecKkuii KOAPPUUHEHT BECOMOCTH pPeKMMA
Jlns MeTona ¢ MCIMONMB30BaHUEM OJHOTO (GuiIbTpa (akTHUeCKUuil Kod(PPHUIIMEHT BECOMOCTH

WFE; U151 KaXKI0TO peruMa pacCCUUTHIBAIOT O (hopmyrie



_ M s (GEDFW )wrer

SANM— EDFWN
WIN
PTSJ".I\'[ i [VEDF'N)WEE
e = 7 ’
SAMY EDFA
rnei =1, ...n.

3HavyeHus1 (PAKTHYECKHX KOA(P(UIMEHTOB BECOMOCTH pPEXUMa JOJDKHBI HAXOAMTHCS B
npenenax 0,005 @OcomroTHOE 3HAauYCHME) 3HAYCHHM KO3()PHUIIMEHTOB BECOMOCTH PEKHMA,
nepeuucieHusix B /1.3.6.1.

Jlomosinenne 4
(obs13aTeIBLHOE)

CucremMbl aHaIM3a U 0TOOPA NPO0

1 Cucrembl otGopa mpod BpeAHbIX Tra3000pa3HbIX BelIECTB U BPeIHbIX YaCTHI
npeacTaBjJeHbl HA PUCYHKAX!

J1.2 -cucrema aHanu3a oTpabOTaBIINX NEPBUYHBIX T'a30B;

1.3 -cucrtema ananu3a oTpabOTaBIINX pa30aBICHHBIX Ta30B,;

J.4 - 4aCTU4YHBII MOTOK, U30KUHETHUYECKUN IOTOK, YNPABIECHUE OTKAYMBAIOLUIMM HACOCOM,
YaCTUYHBIA 0TOOP TPOO;

J1.5 - yaCTUYHBII NOTOK, N30KMHETUYECKUHN IOTOK, YIPABJIECHUE HAarHETATEIbHBIM HACOCOM,
YaCTUYHBIA 0TOOpP TPOO;

J1.6 -yactuunsbIi moTok, KoHTpoib CO2 unu NOx, vacTuuHbi 0TOOp TIPO0O;

.7 -vactruunbiii moTok CO2 u 6ajtaHe yriaepoicoAep Kaliux ra3os, 00IHi 0TOOp mpoo;

J.8 - yacTuuHbIi MOTOK, OJMHAapHas TpyOka BeHTypm u wu3MepeHHE KOHIICHTPALUH,
YaCTUYIHBIA 0TOOpP TPOO;

J.9 - yacTuuHbIi NOTOK, ABOHHas TpyOka BeHTypu wnm amadparMoBblii pacxomomep
M3MEPEHHE KOHIICHTPAIMH, YACTUIHBIA 0TOOP TPO0;

.10 -yacTUYHBIN MOTOK, pa3aelieHue Ha HECKOJIBKO TOTOKOB M M3MEpEHHE KOHIICHTPALUH,
YaCTUYHBIA 0TOOP TPOO;

.11 -yacTUYHBII MOTOK, YIpaBJIeHUE TOTOKOM, 001l 0TOOp Mpo0o;

.12 -gacTUYHBIN MOTOK, YIPABICHUE TOTOKOM, YaCTUYHBIN 0TOOp MPo0;

J.13 - monHbIi MOTOK, MOPIIHEBOW HAacoc WM TpyOka BeHTypu ¢ KpUTHYECKUM IOTOKOM,
YaCTUYHBIA 0TOOp TPOO;

.14 -cuctema oT60pa mpod BPEIHBIX YACTHII,

.15 -cucrema paz6aBieHUS AJII CHCTEMBI TTOJIHOTO TTOTOKA.

2 Onpenesienue BHIOPOCOB OTPAGOTABIIMX Fa30B

B nynkre 2.1u Ha pucynkax /1.2 u J[.3 npuBeaeHO moapoOHOE OMHCAaHUE PEKOMEHIYEMbBIX
cucteM 0TOO0pa mpod U aHanM3a.

[TockonbKy mNpH pPa3IMYHBIX KOHQUTYypanusX TaKUX CHCTEM MOTYT OBITh JTOCTUTHYTHI
SKBUBAJICHTHBIC PE3yJbTaTbl, TOYHOE COOTBETCTBHE PHUCYHKaM He TpebOyercs. Jlomyckaercs
UCTIONIb30BAaHUE JIOTIOJHUTEIFHBIX KOMIIOHEHTOB, TAaKMX KaK HW3MEpHUTENbHAs ammapaTypa,
KJIalaHbl, COJICHOWJBI, HACOCHl M TEpeKIIoYaTeNid JUisl IOJy4eHHUsS JIOTOJIHUTEIbHOU
uHGOpMaMM M KOOPJAHHAIIMKA DPAOOTHI B3aMMOJCHUCTBYIOIIMX CHCTEM. J[pyrue KOMIIOHEHTHI,
(YyHKIIMOHUPOBAHUE KOTOPBIX HE BBI3BAHO HEOOXOAMMOCTHIO OOECIEYUTh TOYHOCTH PAOOTHI
OTAETBHBIX CUCTEM, MOTYT OBITh HCKJIIOUCHBI, €CIM UX UCKII0YEHHE TEXHUIECKH 0OOCHOBAHO.

2.1 T'a3000pa3Hble KOMIOHeHTHI oTpadoTaBmmx razos CO, CO2, CH, NOx

AHanuTH4ecKas cucreMa Ul ONpeeNieHHs BBIOPOCOB BPETHBIX I'a3000pa3HBIX BEIIECTB B
NEPBUYHOM MJIH pa30aBICHHOM OTpa0OTaBIIEM ra3e OCHOBaHA Ha UCIOJIb30BAHUU:



- ananuzatopa HFID nyis u3aMepenus: KOHLIEHTpaluu yrieBoAOPOIOB;

- ananuzatopa NDIR mist m3mepeHust KOHIIEHTpAIMK OKCHIA YTIIepo/ia U JUOKCHIA YIiIepoa,

- ananmu3atopa HCLD wunm SKkBHBaJeHTHOro aHamu3aTopa Uil M3MEPEHUs KOHIEHTpalHuu
OKCHJIOB a30Ta.

Jlns mepBu4yHOro oTpadoTaBmero raza (pucyHok J{.2) orOop mpoObl i BCEX KOMIIOHEHTOB
JOTTYCKaeTCsl MPOBOAUTDH C MOMOIIBIO OJHOTO WM JIBYX MPOOOOTOOPHUKOB, PACIIOIOKEHHBIX B
HETOCPEACTBEHHON OJM30CTH APYT OT JIpyra, 3aTeM Mpobda JoJKHA ObITh pacrpeaeseHa BHYTpU
CHUCTEMBbl B JBa pa3IWYHbIX aHanmu3aropa. Criemyer obecriedyuTh, YTOOBI HU B OJHOM TOYKE
AQHAJMTUYECKON CUCTEMBI HE OBUIO KOHJICHCAI[MH KOMIIOHEHTOB OTPa0OTABUIMX T'a30B (BKIFOYAs
BOJIYy W CEpHYIO KHCIoTy). Jiast paszbaBmeHHoro orpaborasiiero raza (pucynok JI.3) mpoba
YIJIEBOAOPOAOB JIOJDKHA OBITH OTOOpaHa ¢ TOMOIIBI0 TPOOOOTOOPHUKA, KOTOPBIA HE
WCITONIB3YIOT JJIsi 0TOOpa Mpo0 Apyrux KOMIOHEHTOB. CienyeT o0ecnednTh, 4TOOBl HM B OJHOU
TOYKE AHAJUTUYECKONW CHUCTEMBl HE OBUIO KOHJICHCAIIMM KOMIIOHEHTOB OTPa0OTaBIIMX Tra3oB
(BKITFOYAst BOAY M CEPHYIO KHCIIOTY).

KoMIoHeHTHI aHATUTHYECKOI CHCTeMbl, H300pakeHHbIe Ha pucyHkax (.2 u 1.3

OO01ee 3aMeyaHue:.
Bce xoMImoHEHTHI 1ienu 0TO0pa Mpol Ta3oB OHKHBI UMETh TEMIIEpaTypy, YKa3aHHYIO JUIS
COOTBETCTBYIOIIUX CHCTEM.

SP1 - npo600T00pHUK MEPBUYHBIX 0TPadoTaBIIMX ra30B (pucyHok /[.2)

Pexomenayercs WCmoab30BaTh NPSAMOM TPOOOOTOOPHHMK W3 HEP)KABEIOIIEH CTalu C
HECKOJILKUMH OTBEPCTHUSMH U 3arNIyIICHHBIM TOpIoOM. BHYTpeHHHI tuamMeTp nmpoOooTOopHUKa
HE JIOJDKEH TPEBBINIATh BHYTPEHHUHN THUaMeTp MpoOO0OTOOpHON MarucTpanu. TommmHa CTEHOK
npo6ooTOOpHUKA HE J0JDKHA ObITH Oojee 1 MM. B mpo6GooTOOpHHKE TOKHO OBITH HE MEHeEe
TpeX OTBEPCTHIl B TpeX PAa3NIUYHBIX pagUalbHBIX IUIOCKOCTSX, HMMEIONIMX pa3Mephl,
oOecrieunBaromue OTOOp MOTOKOB C MPUOIU3UTENBFHO OJMHAKOBBIMM pacxoaamu. Jlmamerp
po0O00TOOPHHKA JOJKEH COCTaBIATh HE MeHee 80 YoqmameTrpa BBITYCKHOM TPYOHI.
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Pucynoxk /1.2 - [IpuHuunuaneHas cxema yCTaHOBKH JUIS aHAJIM3a OTPa0OTaBIINX ra30B C
onpeneneHueM konuentpauii CO, CH u NOx

SP2 - npo6ooTdopuuk nist anaau3a CH B pa3daBieHHBIX 0TPadoTaBIIMX ra3ax (PHCYHOK
A.3)

[Tpo6oOTOOPHUK HOTKEH:

- OBITh pACIOJOKEH B Hayajie IMojorpeBaeMoii mpoboorOopHoi Mmaructpamu HSL1 wu
3aHUMATh €€ OTPE30K JIMHON OT 25410 762MM;

- UMETh BHYTPCHHHUI AUaMETp He MeHee 5 MM;

- OBITH BCTaBJICH B TyHHEIb st pa3basienus DT (2.2.1.1nacTosiero npuiokeHus) B TOUKe,
rae 00ecrevYeHo Xopolee nepeMeninBaHue pa30aBisioNIero Bo3ayxa U OTpaboTaBIIUX Ta30B, a
UMEHHO Ha paccTOSIHUM Npuoau3utTensHo 10 quaMeTpoB TyHHENS HO HAlpaBlICHUIO MOTOKA
OTTOYKH, B KOTOPOW OTpabOTaBIIHE T'a3bl BXOAAT B TYHHEIb ISl pa30aBICHHS;

- OBITH PACIIONIOKEH Ha JJOCTATOYHOM PACCTOSHUU IO PATUYCY OT IPYTHX MPOOOOTOOPHHUKOB
U CTEHOK TYHHEJS, YTOOBI HE OBITH MOJBEPTHYTHIM BO3ACUCTBUIO TYpPOYJIECHTHBIX TOTOKOB WJIH
3aBUXPEHHUI;

- OBITH TIOJIOTPETHIM TaK, YTOOBI TEMIIEpaTypa ra30BOro MoToKa moskimanack 10 463K + 10K
(190 T * 10 <) na BBIXOAE U3 MPOOOOTOOPHHKA.
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Pucynoxk /1.3 - [IpuHuunuansHas cxema yCTaHOBKH JUIs aHATM3a pa30aBIeHHBIX OTPaObOTaBIINX
ra3zoB ¢ onpeneneHueM konnentpanuii CO, CO2, CHu NO

SP3 - nmpobootréopuunk aas anaamsza CO, CO2, NOx B pa36aBiieHHBIX 0TPa0OTABIIMX
ra3zax (pucynok /[.3)

[Tpo6oOTOOPHUK AOTKEH:

- HaXOIUTHCA B TOH K€ IJIOCKOCTH, 4TO U SP2;

- OBITH PACIIONIOKEH HA JIOCTATOYHOM PACCTOSIHUU IO PANyCy OT APYIHX MPOoOOOTOOPHUKOB
U CTEHOK TYHHEJsS, YTOOBI HE OBITH MOJBEPTHYTHIM BO3ACHCTBUIO TYpPOYJIECHTHBIX TOTOKOB HJIH
3aBUXPEHUI;

- OBITh M30JIMPOBAHHBIM U TIOJOTPETHIM 110 Beeit utnHe 10 Temieparypsl He Mmenee 328K (55
°C) ans peIoTBPAIICHUS KOHICHCAIIUU BOJIbI.

HSL1 - mogorpeBaemasi npo600oT00OpHasi MAarucTpajib

[To mpoGooTOOpHON MarucTpaiu mpoda raza MeperekaeT U3 €AMHOTO MPoOOOTOOpHUKA K
Touke (Toukam) paszencHus motoka u B ananuszatop CH. [Ipo6ooT6opHas MarucTpaib J0KHA!

- IMEeTh BHYTPEHHUH nuameTp oT 5 1o 13,5mwm;

- OBITh M3TOTOBJICHA M3 HEP)KABEIOIICH CTAJIH UM MOJUTETPAPTOPITHIICHA;

- moxaepxkuBarh Temneparypy creHok 463K + 10K (190 T + 10 ) npu u3mepeHuu B
KaXIOM OTHOENbHO KOHTPOJIMPYEMOW CEKIMH TIpU TeMIepaType OTpadOTaBIIMX Ta30B B
npobooroopuuke He 6onee 463K (190 C);

- moaxepkuBaTh Temmeparypy creHok Beime 453 K (180 C) npu Ttemmeparype
0TpaboTaBUIMX ra3oB B mpodooroopHuke Bhime 463K (190 ),

- moamepuBarh Temiepatypy raza 463K + 10K (190 T + 10 C) nenocpeACTBEHHO Mepe
HarpeBaeMbIM ¢uinbTpoM F2u nerexropom HFID.

HSL 2 - nogorpeBaemasi npo6oordopHasi Mmaructpajb aiast NOx



[IpoGooTOOpHas MarucTpamb JOJKHA!

- mojiepskuBaTh Temmeparypy creHok oT 328K mo 473K (or 55 C mo 200 ) na ygactke
n0 TmpeoOpas3oBaresis, T HCIOJB3YIOT OXJIAXJAIIYI0 BaHHY W aHAIW3aTop, TJIe
OXJIQKJJAIOLTYI0 BAHHY HE UCIIONb3YIOT;

- OBITH M3TOTOBJICHA U3 HEPIKABCIOIICH CTAIH WJIH MOTUTETPAPTOPITUIICHA.

[Tockonpky mpoOOOTOOPHYIO MAarucTpajib HArpeBalOT TOJBKO JUIsl IPeIOTBPALCHUS
KOHJICHCAIlUM BOJBI M CEPHOM KHCJIOTHI, TeMmIepaTypa HpoOooTOOpHOH Maructpainu Oyaer
3aBHCETh OT COJIEPIKAHUS CEPbl B TOILJIMBE.

SL - mpodoor6opnas marucrpaus aias CO (CO2)

[IpoGooTOopHAs MarucTpaib MOJDKHA OBITh M3TOTOBJICHA M3 TMOJUTETPA(QTOPITHIICHA WITU
HeprkaBeromeit cranu. OHa MOXKeT OBITh KaK MMOJiorpeBaeMasi, TaK U HeIoorpeBaeMas.

BK - Memoxk aisi omnpeaejleHuss (POHOBOM KOHUEHTPAUMM BpeIHbIX BelleCTB
(bakynapTaTHBHO; TOJIBKO HA pucyHke [1.3)

st or6opa mpo6 ¢ HoHOBOI KOHIIEHTpAIMEH BPETHBIX BEIIECTB.

BG - kamepa nis1 or6opa mpod (paxynsraruBHO; Tonbko it CO u CO2; pucyHok /1.3).

s ot6opa mpo6 u onpeneneHnst KOHIEHTPALU BpeIHbIX BELIECTB.

F1 - mogorpeBaemblii puabTp rpy6oii ouncTku (GpakyIbTaTUBHO)

Temmnepatypy ciaeayeT HOAAEpKHBATh TAKOW e, KaKk M JyuIsi MPoOOOTOOPHONW MarmcTpain
HSL1.

F2 - nonorpeBaemblii puabTp

OWIBTp JOMKEH OCaXIaTh BCE BPEIHBIC YAaCTUIBI M3 MPOOBI Ta3a J0 ee MONaJaHus B
aHaIMU3aTop.

TemmepaTypy cieqyeT MOJACpPKHUBATh TAaKOH ke, Kak U IS MpoOOOTOOpHOW Marucrpaiu
HSL1. ®unbTp moiexut 3aMmeHe Ipu HEOOXOTUMOCTH.

P - moxorpeBaemblii Hacoc AJ1s1 epeKavYKu Mpod

Hacoc cienyet momorpeBarsb 10 TeMneparypsl mpooooToopHoi Maructpaau HSLI.

CH - narpeBaemblii INIaMeHHO-MOHM3aUMOHHBIN aerekTop HFID nas ompenenenus
KOHIIeHTPAallHU YIJ1€BOA0PO10B

Temneparypy cienyer noanepkusath B quana3one 453K - 473K (180 T - 200 T).

CO, CO2 - razoananuszatopsl NDIR nis onpenesieHusi KOHUEHTPAIMIl OKCHAA Yrjiepoaa
U TUOKCH/IA yIJjiepoaa

NO:2 - razoananmu3arop (H)CLD njs onpenesieHusi KOHIIEHTPALUii OKCHI0B a30Ta

Ecnu ucnonesytor HCLD, To Temneparypy noguepxxuBarot Ha ypoBHe 328K - 473K (55 C
- 200 ).

C - npeodpa3oBartenb

[IpeoOpazoBarens UCHONB3YIOT s Kartamutuueckoro mpeobOpazoBanus NO2 B NO mepen
aHanu3oM B razoananuzarope CLD umu HCLD.

B - oxyraxknaromasi BaHHa

JIyist oXJakIeHUsI ¥ KOHJICHCAIUH BJIard U3 TPOOBI OTPabOTABIINX Ta30B.

B BanHe HEOOX0AUMO MOAACPKUBATH TemiepaTypy B auamnazone 273K - 277K (0 °C - 4 °C)
C MOMOIIBIO JIbJA WM CUCTEMbI OXJIaXKIAeHHs. Vcronb30BaHne BaHHBI (haKyJIbTaTUBHO, €CIIM Ha
paboty razoananuzaropa He BiuseT BoAsHoH map (1.9.1u 1.9.2 nononHeHus 2 K NPHIOKCHHIO
).

[TpyuMeHeHre XMMHUYECKUX OCYIIUTENeN A yAajdeHHs BIard U3 MpoObl He JOITYCKaeTCsl.

T1, T2, T3 - 1aTYUKH TeMIepaTypsbl

Jlis HabnroieHrs TeMIepaTyphl ra30BOro MOTOKa.

T4 - naTuyMK TeMIepaTypsbl

st orcnesxxuBanus Temneparypsl B mpeodpaszoBarene NO2 - NO.

TS - jaTuMK TeMnepaTypsbl

Jlis oTcnexuBaHUS TEMIIEpaTyphl B OXJIaKJaloUIeil BaHHE.

G1, G2, G3 - naTunKM J1aBJIeHUSA

Jls n3mepeHus AaBiieHUs: B IpOOOOTOOPHBIX MaruCTpasx.



R1, R2 - peryasitopsl 1aBjieHust

Jlst peryupoBaHus JaBJIE€HUS COOTBETCTBEHHO Bo3ayxa u TorumBa st HFID.

R3, R4, RS - peryasitopsl 1aBjieHust

Jns  perynupoBaHus JaBieHHsT B NPOOOOTOOPHBIX MAarucTpaisx W IOTOKa Tasa,
MOCTYTAIOMIETO B ra30aHAIU3aTOPBHI.

FL1, FL2, FL3 - pacxoaomepbl

Jlist oTCreKMBaHUS pacxojia OTBOJAUMEBIX MPOO 0TpabOTABIINX Ta30B.

FL4, FL5, FL6, FL7 - pacxogomepsl ((paKyabTaTHBHO)

Jlyist OTCIIeKMBaHUS PacXOJI0B UYepe3 ra30aHATH3aTOPHI.

V1,V2,V3,V4,V5, V6 - celieKTOpHbIe KJIANaHbI

YropaBisioT ToAadel B Ta30aHANIM3aTOPBl TOTOKOB MPOOBI  OTPAaOOTAaBIIMX Ta30B,
KaJTMOpOBOYHOTO UJIM HYJIEBOTO rasa.

V7,V8 - 31eKTpOMAarHUTHBIE KJIANAHBI

Jlnst meperycka moToka 1mo o0xXoaHoMy KaHaiy B 00xo mpeodpazosarernst NO2 B NO.

V9 - uroabuaThlii KJIanaH

Jlnst ypaBHMBaHUS TOTOKOB uepes npeodpaszobaresib NO2 B NO.

V10, V11 - urojb4yarbie KJIANAHbI

Jlng perynupoBaHusi TOTOKOB, HAYIIMX B Fa30aHAIN3aTOPHI.

V12, V13 - peruaxHble KJIANAHbI

Jns ynanenus KoHaeHcaTa U3 BaHHBI B.

V14 - ceJIeKTOPHBIH KJIanaH

Hampasnser nmotok B memok BG nnu BK.

2.2 O0Hapy:keHHe BPeJIHbIX YaCTHI]

B 2.2.1u 2.2.2u na pucynkax /1.4 - J[.15 npuBeneHo nmoapoOHOE OMHCaHUE PEKOMEHTYEMbIX
cucteM pazbasieHuss U oTOopa mpoO. IlockonbKy NMpH pa3nuyHBIX KOH(PUTypalusx TaKuX
CHCTEM MOTYT OBITh JOCTHTHYTHI SKBUBAJIICHTHBIC PE3YJIbTAThI, TOYHOE COOTBETCTBHE PUCYHKAM
He TpeOyercs. JlomyckaeTcs HCIOIb30BaHHME JOMOJHHUTEIBHBIX KOMIIOHEHTOB, TAaKHX Kak
KJIalaHbl, COJCHOMJbI, HACOCHl M MEPEKIIoYaTeiu, I TOJXY4YCHHUS JIOTIOTHUTEIBHOM
uH(pOpMAllMK U KOOPAMHAIUU PAOOTHl B3aMMOICHCTBYIONINX CHUCTEM. J[pyrue KOMIIOHEHTHI,
(GYHKIIMOHUPOBAHUE KOTOPHIX HE BBI3BAHO HEOOXOJUMOCTHIO 00ECIEeYUTh TOYHOCTH PabOTHI
OTJENBHBIX CUCTEM, MOTYT OBITh UCKJIIOUEHBI, €CITH UX UCKIIOUEHUE TEXHNYECKH 000CHOBAHO.

2.2.1 Cucrema pa3daBjieHust

2.2.1.1Cucrema pazbasienus yactu notoka (pucynku /1.4 - J1.12)

OnwuceiBacMass cucTteMa pa30aBiICHHs OCHOBaHA Ha pa30aBICHHM YacTH IOTOKa
orpaboTaBmIMX ra3oB. Pa3zneneHue moroka OTpabOTABIIMX Ta30B U IMOCIEAYIOIIMH MpoIece
pa30aBieHHUsI MOTYT OBITh OCYIIECTBJICHBI C TIOMOIIBIO Pa30aBIISIONIMX CHUCTEM Pa3IHYHBIX
TUnoB. [y mocnenyomero oréopa BpeIHbIX YaCTHIl BECh MOTOK pa30aBICHHBIX OTPaOOTaBIINX
ra30B WM €r0 YacTh HAMPABJISIETCS K CUCTeMe 0TOopa mpob BpeaHbIX yacTHIl (2.2.2HaCTOSIIETO
nonoiHeHus, pucyHok /1.14). [lepBbiii METOA - 3TO METOJ IOJIHOIO OTOOpa MpPOO, BTOPOU -
METOJI YaCTUIHOTO 0TOOpa Mpoo.

Croco6 pacuera kodddunmenta pa3daBlieHUsS 3aBHCHT OT HCIONB3yeMOH CHCTEMBI
paszbaBiieHus.

PexomeHyt0TCS ClIEAYIOINE CUCTEMBI:

N3oxkunernveckue cucrembl (pucynku 1.4 u J1.5)

B 3THX cucTeMax CKOpOCTh U JIaBJI€HHE IOTOKA B OTBOJAIEM MAaTPYOKE TOJIKHBI COBIAIATH C
COOTBETCTBYIOIIIUMH TIapaMETpaMHd OCHOBHOTO TIIOTOKAa OTpPaOOTAaBIIMX Ta30B, M IIOITOMY
TpebyeTcst obecreueHne HEBO3MYILIEHHOTO M OJHOPOJHOTO MOTOKA y BXOJa B MPOOOOTOOPHHUK.
OOBIYHO ATO TOCTUTAETCSI MUCIOJIH30BAHUEM PE30HATOPA M TPYOBI C MPSIMBIM YYaCTKOM TIepe.
BX0JIOM B Tipo6ooTOopHuK. KoadduineHnTt pa3aeneHus moToka B 3TOM Cly4ae pacCUMTHIBAIOT Ha
OCHOBE JIETKOM3MEPSIEMbIX BEIIMYHH, TAaKUX Kak auamerpsl TpyO. Cienyer UMeTh B BHIY, YTO
U30KUHE3HC MCIIONIb3YETCs TOJIBKO I 00eCIIeUeHus YCIOBUN paclpeielieHus MOTOKa, a He JUIs



pacnipenenenusi pasmepoB. [locnmenHee, kak MpaBuiio, HE TpeOyeTcs, MOCKOJIbKY YaCTHLIBI
ABJIAIOTCS JOCTATOYHO MAaJIbIMU I OECTIPENsTCTBEHHOTO IBUKEHUS B TIOTOKE.

Cucrembl ¢ peryJMpoBaHMeM MOTOKAa W u3MepeHHeM KoHueHtpanum (pucynku /1.6 -
J1.10)

B »THx cucremax nmpoOa oTOMpaeTcs U3 OCHOBHOIO MOTOKA OTPabOTaBIIMX ra3oB Oyaromaps
pPEerylIMpOBaHHUIO TOTOKAa pa30aBiSIONIET0 BO3JyXa M IMOJHOTO TMOTOKa pa30aBiIeHHbBIX
orpaboraBmmx ra3oB. KoaddunueHT pa30aBneHUS  OMpEACNsiOT, OCHOBBIBAsCh  Ha
KOHIIGHTpanuu wu3MepsieMbix Ta3oB, Takux kKak COz wmmm NOx, ecrecTBeHHBIM 00pazoM
IOPUCYTCTBYIOIMX B OTpabOTaBIIMX Tra3ax JABHUratens. M3MepsioT KOHLEHTpAluu B
pa3z0aBiIeHHBIX OTPAOOTABUIMX Ta3ax U Pa30aBIIAIONIEM BO31yX€, B TO BpeMs KaK KOHIICHTpAIUs
B Hepa30aBJIEHHBIX OTPaOOTAaBIIMX Tra3aX MOXET OBITh H3MEpEeHa HEMOCPEACTBEHHO WU
paccurTaHa Ha OCHOBE pacxojia TOIUIMBA M ypaBHEHUs YIJIepOJHOro OajaHca IpU YCIOBHUH, UTO
noTpelieHne M COCTaB TOIUIMBA M3BECTHBL. KOHTPOJL CHCTEMBI BO3MOXKEH IO PacyETHOMY
ko3 dunuenty pazodasiacaus (pucynku J[.6 u J[.7) wim mo mapamerpaM MOTOKa B OTBOASIIEM
narpyoke (pucynku /1.8 - 11.10).

CucreMbl ¢ peryJiipoBaHueM MOTOKa U u3MepenueM pacxoaa (pucynku 1.11u J[.12)

B »tx cucremax nmpo0a oTOMpaeTcs U3 OCHOBHOTO MOTOKA OTPabOTaBIIMX ra3oB Oyaromaps
pPEerylIMpOBaHHUIO TOTOKA pa30aBiSIONIET0 BO3JyXa M IMOJHOTO T[OTOKa pa30aBiIeHHbBIX
orpaboraBummx ra3oB. Koadduuumenr pazdapineHust OnpeiensioT, OCHOBBIBAsCh Ha Pa3HOCTH
pacxoioB 3TUX JBYX NOTOKOB. Ilpu »TOM TpeOyercs TouHas B3auMHas KaluOpoBKa
pacxoIOMepoB, MOCKOJIbKY HETOUYHOCTh B 3HAYEHHUSAX PACXOIOB OAHOTO MOTOKA OTHOCHTEIHHO
JIPYTroro MOTryT IPUBECTU K CYIIECTBEHHBIM OMIMOKaM MPH BBICOKUX 3HAYEHMSIX KOdPPHUIIEHTA
pa3oasnenust (pucynku /1.9 - JI.15). YnpaBieHue MOTOKaMU 3HAYUTENBHO YIIPOIIACTCS, €CIIH
pacxof pa3z0aBieHHbIX OTPabOTaBIIMX ra30B MOACPKHUBATH MOCTOSHHBIM U U3MEHSATH, I10 MEpe
HAJ00HOCTH, pacXoj] pa30aBIsIONIETO BO3IyXa.

[Ipy uCHOIB30BAaHUM CHUCTEM C YAaCTUYHBIM pa30aBiIeHHEM IOTOKa CleayeT u30eraTh
npo0ieM, CBS3aHHBIX C OCAaXJAEHHUEM BpEIHBIX 4YacTUIl B OTBOAAIIEM Harpyoke, u
YIIOCTOBEPUTHCS, YTO U3 OTPabOTaBIIMX Ta30B JIBUraTelisd W3BJIEKAeTCs IMpeACTaBUTEIbHAs MO
coctaBy mnpoba. HeoOxommmo Takke TIIATENBHO OINpenenarTh Kod((GUIMEHT pa3ieieHHs
MOTOKOB.

Hcnonp3oBaHWe ONMCAHHBIX BBIMIE CHUCTEM TpPeOYeT MOBBIIIEHHOTO BHUMAaHHUA K 3TUM
KJIFOUEBBIM MTPOOIIEMaM.

[epBuunble OTpaboTaBIIME Ta3bl HANPABISIOT U3 BhITycKHOW TpyOsl EP (pucynok [1.4) B
TyHHenb s pazOaBneHuss DT mo momBomsmemy mnatpyoky TT depe3 H30KMHETHYECKHA
npoboor6opuuk ISP.Pa3HocTs naBnenmii orpaboTaBIIMX T'a30B B BBITYCKHOH TpyOe U BXOj€ B
npo0ooTOOPHUK yimaBnuBaeTcs nardyukoM nasienuss DPT. Otmatumka curHan mepemaeTcss Ha
perymstop pacxoma FC1, xoTopelii ympaBisieT BHITSDKHBIM HacocoM SB mist obecrieueHus
HYJICBOTO TIEperajia JaBJICHUsl y BXoja B MpoOooTOOpHUK. [Ipyu cOOMOACHUM ATOTO YCIOBUS
CKOpOCTH TIOTOKOB OTpaboTaBIIero rasa B BhIMyckHOW Tpyoe EP u mpoGootbopuuke ISP
OJIMHAKOBBI, M TIOTOK, Mpoxosutuii yepe3 ISP u mo otBoasmemy marpyoxky TT, nmpencrasusier
cO0OH TOCTOSIHHYIO YacTh MOJHOTO MOTOKa OTpaboTaBIIMX ra3oB. KoadduuueHnt pasnencHus
OTPENIETISAIOT OTHOIIEHUEM Tuomael mnomnepeunslx cedeHudt EP um ISP. Pacxom mortoka
pasbaBisioniero Bo3ayxa u3MepstoT pacxomomepoM FM1. Koadduument pazbaBieHus
pacCUMTHIBAIOT HA OCHOBAHUH Pacxoa pa30aBIsIFOIIETo BO3yXa U Kod(ppuiinenTa pa3aeicHusl.
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Pucynoxk /1.4 - Cucrtema ¢ 4aCTUIHBIM pa30aBIICHHEM MOTOKA, N30KUHETHYCCKUM
poOOOTOOPHUKOM M YaCTUYHBIM 0TOOpOM TIpod (KOHTpOsb SB)

Hepas6asienHble 0TpabOTaBIKME Ta3bl HAMPABISIOTCS W3 BBITYCKHOW TpyObl EP (pucyHOK
J1.5) B TynHens mus pazoasnenuss DT mo orBomsmemy narpyoky TT depe3 M30KMHETHYECKUI
npobootdopHuK ISP.Pa3sHoCTh naBneHuii oTpaboTaBIIMX ra30B B BRITYCKHOM TPpyOe W Ha BXOJE
B MPoOOOTOOPHUK YINAaBIUBAIOT AaTdyukoMm aasieHus DPT. Ot marymka curHanm mepemaeTcs Ha
perynsatop pacxoga FCI1, koTopsiii ympaBisieT HarHeTaTelbHBIM HacocoMm PB, cmyxammm s
oOecrieyeHHs HYJIEBOTO Iepenasna JaBlIE€HUS y BXOoAa B MPOOOOTOOPHUK. DTO JOCTHraercs
HaIpaBJIEHUEM HE3HAYUTENIbHON YacTH MOTOKa pa30aBIISIIOIIETo BO3AyXa, pacXo] KOTOPOTo yke
u3MepeH pacxogomepom FM1, u nampasnenuem ero B nopatouuii narpybok TT uepes cormo.
[Tpu coOmroIeHUN ATOTO YCIOBHUS CKOPOCTH MOTOKOB OTPa0OTaBIIEro ra3a B BBITYCKHOU TpyOe
EP u npo6ootbopuuke ISP onunakoBbl, U moToK, mpoxoasumii yepe3 ISP u nmo orBozsmemy
natpyoky TT, mpencraBisier co00i MOCTOSHHYIO YacTh IMOJIHOTO MOTOKa OTPaOOTaBIIUX Ta30B.
Koaddunment paznencHust onpenensroT OTHONICHHEM IUIOIaield TonepedHbix cedeHuid EP u
ISP. Pasbapnsronuii BO3AyX TOmaeTcss W3 TyHHeNs s pazbasnennss DT ¢ momormrsio
BBITSDKHOTO Hacoca SB. Pacxox moroka pa30aBisioliero BO3ayXa HU3MEPSIOT PacXoA0OMEpOM
FM1 na Bxome B TyHHenb DT. Koaddumuent paszbaBieHus pacCUMTHIBAIOT HA OCHOBAHHUH
pacxojia pa30aBIsIOLIETro BO3AyXa U K03 (hUIIMEeHTa pa3iesieH s TOTOKOB.

Hepasbasienuble 0TpabOTaBIKME Ta3bl HAMPABISIOTCS W3 BBITYCKHOW TpyObl EP (pucyHOK
J1.6) B TyHHenb uis pa3zoasienus DT wepes npobooroopuuk SPmo orBosmemy narpyoky TT.
Konnentparun wunaukaropaoro rasa (CO2 wimm NOy) wu3mepsioT B Hepa30aBICHHOM U
pa3z0aBICHHOM MOTOKaX OTPabOTABIIMX Ta30B, a TAKXKE B pa30aBISIONIEM BO3IyXe C MTOMOIIBLIO
razoananuzaropa(oB) orpadorasiux razoB EGA. CooTBETCTBYIOIINE CUTHAIBI TIEPEIAIOTCS Ha
perynstop pacxoaa FC2,xoropslii perynupyer padoty mubo HarHetarenbHoro Hacoca PB, n16o
BBITSDKHOTO Hacoca SB ¢ menbro 00ecreyuTh COOTBETCTBYIOIIEE pa3JielieHue OTpadOTaBIIHMX
ra3oB 1 ko3¢ ¢unuent pazdasnenus B TyHHene DT. KoapduunenT pazdaBieHus: pacCUUTHIBAIOT
UCXOJS U3 KOHIEHTpPalUi MHIMKATOPHBIX T'a30B B Hepa30aBJICHHBIX OTPAaOOTaBUIMX Ta3ax U B
pa30aBIAIOIEM BO3AYXE.

Hepas6asienHsle 0TpabOTaBIKME Ta3bl HAMPABISIOTCS W3 BBITYCKHOW TpyObl EP (pucyHOK
J1.7) B ryrHenb ans pazoasinenust DT yepe3 nmpo6oor6opuuk SPmio moasosimemy natpyoxy TT.
Konnentpanuu CO2 u3MepstoT B pa30aBiICHHBIX OTpaOOTaBIIMX Ta3ax W B Pa30aBiAIOMIEM
BO3AyXe C TOMOIIbI0 ra3oaHanmuzaropa(oB) orpaboraBmmx razoB EGA. Curnainsi,
uHpopmupyrommue o koHneHtparmuu CO2 u pacxome TormmBa Gruel, nepemaroTcs OO0 B
perynstop pacxona FC2 wnm na perymarop pacxoma FC3 cucremsl otGopa mpoO BpemHBIX
gactur] PSS pucynok J[.14). Perynsrop FC2 ynpasasier paboToii HarHetaTeapHOro Hacoca PB,
a perymsarop FC3 - cucremoit wactuuHoro orbopa mpo6 (cm. pucynok /1.14), TeM cambiM



perymupysi pacxojsl MOTOKOB Ha BXOJE B CHUCTEMY M BBIXOJE M3 Hee, YTO 00ecrednBaeT
COOTBETCTBYIOIIIEE pa3/iejIcHUE MOTOKOB OTPabOTaBIIMX ra3oB M Kod(duimeHT pazdaBieHus B
tynHene DT. Koagdunuent pazbaBieHuss pacCUMTBHIBAlIOT Ha ocHOBe KOHIEHTpauuu CO2 u
pacxona ToruBa GrueL B IPEITOIOKEHNUN YTIEPOTHOTO OalaHca ra3oB.
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Pucynox /1.5 - Cucrema paz0aBiieHHs 4acTH MTOTOKA C H30KMHETHYECKUM ITPOOOOTOOPHUKOM U
YaCTUYHBIM OTOOPOM TPOO.
(YnpaBieHwue ¢ MOMOIIBIO HarHETAaTEILHOTO Hacoca PB)
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Pucynox /1.6 - Cucrema ¢ yacTH4HBIM pa30aBIeHHEM IMOTOKA, YACTHYHBIM OTOOPOM MPOo0 U
n3MepenueM konneHTpanuu CO2 numrm NOx

Hepas6asienHble 0TpabOTaBIKME Ta3bl HAMPABISIOTCS W3 BBITYCKHOW TpyObl EP (pucyHOK
J1.8) B TyHHenb s pasdasienus DT uepes npoboorbopauk SPmo orBoasmemy natpyoky TT
MoJ BO3JCHCTBUEM OTPHUIATEIHHOTO JJaBJICHHS, co3daBaeMoro B Tpyoke Bentypu VN,
pacnionoxxenHot B TyHHene DT. Pacxox razoBoro moroka B marpyoke TT 3aBucut ot odmeHa
SHEPTHEH B 30HE PACIIOIOKECHHS TPYOKkH BeHTypH U, TeM caMbIM, OT aOCOJIFOTHOM TeMIIEPaTypPhI
raza Ha BbixoJie u3 narpyoka TT. CnenoBatenbHo, pa3ieieHne IOTOKa OTpadOTaBIINX ra30B JUIs



JAHHOTO pacxoja B TYHHeNE HE SBISETCA IMOCTOSHHBIM U K03(pduuueHT pa30aBieHHs IMpH
MaJbIX Harpy3Kax HECKOJBbKO HHKe, YeM TIIpH BBICOKMX Harpy3kax. KoHueHTpannu
unpukaropHoro raza (COz mmm NOyx) wu3Mmepstor B Hepa30aBICHHBIX M Pa30aBICHHBIX
oTpa0oTaBmIMX Ta3ax ¥ B pa30aBISIOIIEM BO3AyXe C MOMOIIBI Ta3zoaHanu3aTopa(os)
orpaboraBunx razoB EGA. Koaddument pazdapieHns pacCUMTHIBAIOT HA OCHOBE MOJTyYEHHBIX
3HAYCHHH.
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Pucynok /1.7 - Cuctema ¢ 9acTUYHBIM pa30aBICHHEM MOTOKA, TOJHBIM 0TOOPOM MPOo0,
n3MepenueM konneHTpanun CO2 1 UCTOIh30BaHUEM YTIIEPOTHOTO OalaHca
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Pucynox /1.8 - Cucrema ¢ yaCTUYHBIM pa30aBJICHUEM IMOTOKA, YACTHYHBIM OTOOPOM IMPoo, ¢
onuHapHOU TpyOkoit Bentypu u namepenuem konuentpanun CO2 nam NOx

HepasbasienHble 0TpabOTaBIIKME Ta3bl HAMPABISIOTCS W3 BBITYCKHOW TpyObl EP (pucyHOK
J1.9) B TyHHenb i pa3oasinenus DT gepes npobooTdopruk SPmo noxsosimemy narpyoky TT



C TOMOUIbIO pa3feNuTeNss I0TOKa, BKIIOYAIOIMEMy B ce0i KOMIUIEKT auadparMoBbIX
pacxomomepoB wiau Tpybok Benrypu. IlepBas tpyOka (cormmo) FD1 BcTpoeHa B BBIMYCKHYIO
TpyOy EP, BTOpas tpydka FD2 -B marpy6ok TT. Kpome Toro, 10omKHbI OBITh YCTAaHOBJICHBI J1Ba
perynupyromux kinamana PCV1u PCV2, o6ecnieunBaronmx HEU3MEHHBIN YPOBEHb Pa3eICHUS
oTpa0OTaBUIMX Ta30B Ojaromaps KOHTPOJIO NPOTHBOAABICHHS B BbIMycKHOW Tpyde EP u
nasnenus B TyHHene DT. Kmaman PCV1 pacnonoxken 3a mpo6ooTOopaHrKOM SP B BBITYCKHOM
tpyobe EP, PCV2 - mexny narmerarenbHbIM HacocoM PB u tynnenem DT. Konuenrparmio
uaaukaropaoro rasa (CO2 wimum NOy) u3MepstoT B Hepa30aBICHHBIX OTpaOOTaBIIMX rasax,
pa3baBieHHBIX ~ OTpa0OTaBIIMX Tra3ax W  pa30aBisOLIeM  BO3AyXe C  IOMOIIbBIO
razoananuzaropa(oB) orpaboraBmmx razoB EGA. Ero wucmons3oBaHre HEOOXOIUMO IS
IPOBEPKH CTETIEHU paclpesieieHusl MOTOKa oTpadOTaBUIMX Ta30B U PErYIMPOBAHUS KIIANIaHOB
PCV1 u PCV2 B mnensx obecrneueHuss Oojiee TOYHOTO pasneieHus mnoroka. KoaddummeHT
pa30aBIEHHS PACCYMTHIBAIOT HA OCHOBE KOHIICHTPAIIUI MHMKATOPHBIX Ta30B.
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Pucynox /1.9 - Cucrema ¢ yacTUIHBIM pa30aBICHHEM IMOTOKA, YACTUYHBIM OTOOPOM MPO0,
JBOWHOM TpyOKoi BeHTypu mim 1BOHHBIM 1uadparMOBBIM PACX0JOMEPOM U U3MEPEHUEM
koHneHTpanuu CO2 i NOy

Hepa306aBieHnnble oTpaboTaBIye ra3bl HANpaBIsSIOTCS U3 BhITycKHOW TpyObl EP (pucyHok
1.10) B tyrnens DT mns pasbasineHust 1o moaBoasmiemy natpyoky TT depes pasmenurtessb
norokoB FD3, cocrosimero u3 HECKOJIBKUX TPYOOK, MMEIOIIUX OJMHAKOBBIE T€OMETPUYECKHE
pa3Mepbl (IMamMeTphl, JJIMHBI U PAINyChl THOKH), BCTABJICHHBIX B BRIMYCKHYIO TpyOy EP. Uepes
OJIHYy M3 3TUX TpyO oTpaboTaBmIMe ra3bl HANMPABIAIOTCS B TyHHeNnb DT, a uepe3 ocrambHBIC
npoxomaT B nemidepnyro kamepy DC. CrnenoBaTtenbHo, 3HaueHHE KOd(PPUIIMEHTa pa3aeleHus
IIOTOKOB OTpabOTaBIIMX Ta30B 3aBUCUT OT oOmero uwcina Tpyod B pazmenurene FD3.
[Tonnepxanue HeW3MEHHOTO KOX(P(GUIMEHTA pa3CICHHs MOTOKa TpeOyeT HYJIEBOM pa3HOCTH
MEXIy JaBjieHueM B nemndupyromeii kamepe DC u Ha Bbixoze u3 narpy6ka TT. Dta pazHoCTh
JNaBJIeHWW  ymaBnuBaeTcs gatyukoM gaBiaeHudd DPT. HyneBas pasHocTh  nmaBiieHHs
obecrieunBaeTCsl Mojaue CBEXero Bo3ayxa B TyHHenb DT B 30HY okono Beixoma u3z TT.
Konrnenrpanuto wunaukatopabix ra3oB (CO2 u  NOx) wusmepstoTr B Hepa3z0aBICHHBIX



oTpa0OTaBIIMX Ta3ax, pa30aBICHHBIX OTPAOOTABIIMX Tra3zaXx W paz0aBJAIONIEM BO3IyXe C
IOMOIIBI0  Ta3oaHamu3aTopa(oB) orpaboraBmmx ra3oB EGA. Ero (ux) wucmons3oBaHue
HEOO0XOMMO Ui TPOBEPKH pa3fefieHHs] OTpabOTaBIIMX Ta30B M YHPABICHUS PAaCXOJOM
II0ZIaBa€MOTO BO37yXa B LEIAX OoJiee TOUHOTO KOHTPOJS Pa3ZeieHus] IOTOKOB OTPabOTaBIINX
ra3oB. KoaduuueHnt pazbaBiieHUs] pacCUMTHIBAIOT HA OCHOBE KOHIICHTPALUN WHAWKATOPHBIX
ra3oB.

Hepa306aBieHnHble oTpaboTaBIye ra3bl HANpaBIsIOTCS U3 BhITycKHOW TpyObl EP (pucyHok
J.11) B tyanaens DT mns pa3basiaenus uepe3 mpobootdopuuk SPu moasomsaimii marpyook TT.
[onuwiit motok B TyHHene DT xoHTpommpyercsi peryisropom pacxoxa FC3 u Hacocom s
nogaun 1pod6 P B cucteme orbopa mpob6 Bpemusix uactui (pucynok JI.15). Ilotok
pa30aBIAIONIETO BO3AyXa KOHTpOJMpyeTcs peryiasropoM mnotoka FC2, xoropelii Moxer
HCIIOJIB30BaTh pacxoj oTpadoTaBmmx razoB GexH, pacxos Bozayxa Gar WIM pacxoj TOTUIMBA
GFUEL B KauecTBE YINpPaBIAIONIETO CHUTHAJA C IEeNbI0 o0ecreyeHus TpeOyeMoro pasJeseHus
MmoToKa oTpaboTaBmMX ra3oB. Pacxom motoka u3 mpoboorbopumka SP B TynHene DT
OTIpEeNIeNIAIOT KaK Pa3HOCTh CYMMAapHOTO pacxoja M pacxona pas3basisromiero Bosayxa. Pacxon
pa30aBiSIONIETO BO3AyXa OMNpenensioT pacxomomepom FM1, a cymmaphbiii pacxon -
pacxogomepom FM3 B cucreme orbopa npo6 Bpenubix dactul (pucynok /1.14). Kospduuuenrt
pa30aBieHNs PaCCUNTHIBAIOT HA OCHOBE ATUX JABYX PACXOJOB.
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Pucynok /.10 -CucremMa ¢ 9acTUYHBIM pa30aBIeHUEM MOTOKA, YACTHIHBIM OTOOPOM TPO0,
paszeneHrneM Ha HECKOJbKO MOTOKOB M m3MepeHneM koHmeHTpanuu CO2 u NO
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Pucynoxk /.11 -Cucrema ¢ 9aCTUYHBIM pa30aBiIeHUEM IMOTOKA, TOJHBIM OTOOPOM MPOO U
yIpaBICHUEM PACXOOM

HepasbasienHpie 0TpabOTaBIIKME Ta3bl HAMPABISIOTCS W3 BBITYCKHOW TpyObl EP (pucyHOK
J1.12) B TyHHeNb i pa3zdasienus DT yepe3 npodooTdopHuk SPu noaBomsmmii narpyook TT.
Paznenenne orpaboTaBmnx ra30B U UX pacxoj B TyHHene DT koHTponupyeT peryaarop pacxoaa
FC2, ynpaBnsis pacxonamu (MM CKOpOCTSIMH), CO3/IaBa€MbIMH HarHeTaTeIbHbIM HacocoM PB u
BBITSDKHBIM HacocoM SB cooTBeTCTBEHHO. DTO BO3MOXKHO, MOCKOJBKY TpoOa, oTrOupaemas
cuctemoit orbopa mpod BpemHbix yactull PSS, Bo3Bpamaercs B TyHHenb DT. Bo3moxHo
HCIIOJIh30BaHUE pacxoj oTpaboTraBmux razoB GeHx, pacxon Bo3ayxa GaR WM pacxo]l TOILTMBA
GruEL B KauecTBe YIpaBIsIOUIero curHaina aius perynstopa FC2. Pacxon pasbasisromiero
BO3JlyXa U3MEpSIOT pacxogomepom FM1, a monHed moTOK - pacxomomepom FM2.
Koaddunment pazbaBieHus: pacCUUTHIBAIOT HA OCHOBE 3THX JIBYX PAaCXOJIOB.
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Pucynok /[.12 -Cuctema ¢ yaCTUYHBIM pa3z0aBlieHHEM MTOTOKA, YACTUYHBIM OTOOpOM Mpod 1
pEryIMpOBaHKUEM ITOTOKA

KoMmmnoHeHTHI, Noka3aHHble HA pucyHkax /(.4 - /1.12

EP - BoinyckHasi TpyOa

Brimycknas TpyOa MoxeT ObITh ycTaHoBieHa Ha paccrossHuun 0,5 M ot aBurarens. Jlms
CHI)KEHHUSI TETNIOBOM MHEPIIUHU BBITYCKHON TPYOBbl PEKOMEHYETCSl OTHOLIEHUE TOJIIMHBI TPYObI
k ee amamerpy He Oomnee 0,015. [lpumeHeHue TUOKUX CEKIUN TOMKHO OBITH OTPAHUYEHO
y4acTKaM{ C OTHOIIGHHWEM JJIMHBI K auamerpy He Oosnee 12. CruObl HEOOXOIUMO CBECTH K
MUHUMYMY, 4TOOBI YMEHBIITUTH OTJIOKCHHSI BHYTPpH TPYOBI. ECII B BBIMTYCKHYIO CUCTEMY BXOJUT
[JIYIIATENh UCTIBITATENILHOTO CTEHA, TO OH TaKXKe MOXKET OBITh U30JIMPOBAH.

B BbImycKHOI TpyOe, HCTIONB3YeMOl ¢ M30KMHETUYECKOH CHCTEMOM, HE JOKHO OBITh KOJIEH,
U3rub0OB M PEe3KUX HM3MEHEHMH AMaMeTpa Ha y4acTKe, ONpEAesieMOM pPACCTOSHUEM, PaBHOM
IIECTH JUaMETpaM BBITYCKHOW TpyObl O HAaKOHEYHHKA MPOOOOTOOPHHMKA M TPEM JUaMETpam
BBITTYCKHOH TpyOBI 32 HUM. CKOpPOCTh Ta3a B 30HE MPOOOOTOOPHHKA JOHKHA COCTaBIATH OoJiee
10 m/c, 3a MCKIIOUYCHHEM HX CKOPOCTH B PEXHME XOJOCTOro xona. KomeOaHus naBieHHs
0TpaboTaBIIMX ra3oB He 10JDKHBI peBbimaTh +50011a oT cpeqHero 3HaUeHUS.

JIroOble Mephl 10 CHUKEHUIO aMIUTUTYIbl KOJeOaHWW MaBleHUS, IOMOTHHUTEIbHBIC TIO
OTHONIEHHUIO K BBIITYCKHOM CUCTEME, OTJIUYAIONIEHCS OT BBITYCKHOW CUCTEMBI, HCIIOJIb3YEMOW Ha
accH JaHHOTO Tuma (BKIOYas TIIYIIUTENIh W YCTPOMCTBA IMOCICAYIONIErO BO3JCHCTBHS Ha
0TpaboTaBIIMe Tra3bl), HE MODKHBI BIUITH Ha pabOTy JBUTATENs WM BBI3bIBATH OCAKICHHUEC
BPE/IHBIX YaCTHII.

Jns cucrem 03 M30KMHETHYECKUX MPOOOOTOOPHMKOB PEKOMEHAYETCS HCIOJIh30BATh
OPSIMYIO BBITYCKHYIO TpPyOy JIMHOWM, paBHOW IIECTH AWaMeTpaM TPYObl 0 HAKOHEYHUKA
poO0OTOOPHHUKA U TPEM TMAMETPaM BBITTYCKHON TPYOBI 33 HUM.

SP - npo6ooTdopHuk (pucynku /1.6 - 11.12)

BuayTpennuii nuamerp mnpoO0OTOOpHHMKA 1OJDKEeH ObITh He MeHee 4 mM. OTHOIICHHE
JMaMETPOB BBITYCKHON TpyOBl K AuaMeTpy mnpoOooTOopHuka - He meHee 4. [IpoGooTdopHUK
JIOJDKEH TPEACTaBIATh CO00W MmarpyOOK C OTKPBITBIM TOPIIOM, OOpaIieHHBIM TIPOTHUB
HalpaBJICHUs [TOTOKA U PACIIOJIOKEHHBIM Ha OCH BBITYCKHOM TPYObI, I K€ MPOOOOTOOPHUK



JOJKEH UMETh HECKOJIBKO OTBEPCTHH M COOTBETCTBOBaThH ommcannio SP1B 2.1.1nacrosiero
JTOTIOTHEHUS.

| SP - m3oxkmHeTHYeckuii mpodooTdéopHuk (pucynku /1.4 u J1.5)

N3okuHeTHYECKU MPOOOOTOOPHUK JTOJDKEH OBITh YCTAHOBJIEH TaK, 4TOOBI €ro TOper ObLI
oOpallleH MPOTUB HaINpaBJIEHUs TOTOKA U PACIIONOKEH HAa OCH BBITYCKHOM TpyObl EP B 30He, rae
00€CIeunBarOTCs  YCIOBHsI  JIJII  TPOIOPIIMOHAIIBHOTO  OTOOpa Tpo0  Hepa3OaBICHHBIX
oTpalboTaBIINX Ta30B. BHyTpeHHMIT qramMeTp mpoO6ooTOOpPHUKA JOKEH OBITh He MeHee 12 MM.

JIis M30KMHETHYECKOro pa3/efieHusl MOTOKa OTpaboTaBIIMX Tra3oB HEOOXOAMMAa CHCTEMa
peryIupoBaHys, YCTaHABIUBAIOIIAs HYJIEBYIO PAa3HOCTb JABICHUNA MEXIY BBIIYCKHOM TpyOoii
EP u mpo6oor6opuukoM ISP. B 3THX ycmoBUAX CKOPOCTH TMOTOKOB OTpaOOTaBIIMX Ta30B B
BeImyckHON Tpy6e EP u mpoGoorbGopuuke ISP oauHakoBBl, M MacCcOBBIA pacxoa depes
npobootbopauk ISP mpeacraBnsier coO0OW TOCTOSHHYIO OO CYMMapHOTO —pacxojaa
orpabortaBmux ra3oB. [Ipo6ooroopHuk ISP momken ObiTh moacoemuHen k marunky DPT,
YIJIaBJIMBAIONIEMY Pa3HOCTh AaBieHU. HyneBas pasHOCTh JaBIEHUN MEXITY BBITYCKHOU TPYyOOid
EP u nmpo6oor6opuukom ISP nomxkHa ObITh 00ecrieueHa perymnstopoM pacxona FC1.

FD1, FD2 - pa3geaurens moroka (pucyHok /1.9)

Kowmrmekt Tpybok BeHTypu nnm kanuOpOBaHHBIX OTBEPCTUH yCTAHABIMBAIOT B BBHIMTYCKHYIO
TpyOy EP u otBomsmuii marpy6oxk TT mims oTBOAa COOTBETCTBYIOMIEH YacTH TOTOKA
Hepa3z0aBJIEHHBIX 0TPa0OTaBIIMX T'a30B B Mpo000TOOpHUK. Perynupyiomas cucrema, cocTosImas
u3 aByx apocceneit PCV1 u PCV2, perymupyromux naBieHHsT B BBIMYCKHOW Tpyoe EP u
tyHHene DT, HeoOxonuma Uit COOTBETCTBYIOIETO pa3iesieHHs TOTOKOB OTPAaOOTaBIINX Ia30B.

FD3 - pazaenuTenn noroka (pucynok /1.10)

Kommiekt Tpy® ycTaHaBmuBaioT B BbINYCKHYIO TpyOy EP anms oTBoga cooTBercTBYyIOLICH
YaCTH TOTOKAa HEepa30aBJIICHHBIX OTPA0OTABIINX Ta30B B MpoOooTOopHUK. OnHA U3 TpyO mogaeT
oTpa0oTaBiIMe ra3bl B TyHHENb s pazbasineHuss DT, B To BpeMs kak mo JApyrum Tpydoam
OTpaboTaBIIMEe Ta3bl BBIXOAAT B jAemndupyomyo kamepy DC. TpyOku IODKHBI HUMETh
OJIMHAKOBBIE T'€OMETPUYECKHE MapamMerpbl (Auamerp, JUIMHY, PpaaWyChl THUOKH), YTOOBI
COOTHOILIEHUE PACXOJ0B pa3/esieMbIX TOTOKOB 3aBUCEIO TOJBKO OT olmiero uucia 1pyo. s
COOTBETCTBYIOLIIETO  pa3[elieHUs  MOTOKOB ~ HeoOXoauMa  CHUCTeMa  peryaupOBaHMs,
MOJJIEPKUBAIOIIAs HYJIEBYIO PA3HOCTh AaBJIEHUN Mexay BxoaoM B kamepy DC tpy0 xommiiekta
u BxozoM B TyHHenb DT marpyOka TT. Ilpu 3TOM ycrmoBHM CKOPOCTH OTpa0OTaBIIMX Ta30B B
BeITycKHOHM TpyOe EP m pazpenurene FD3 coOTBETCTBYIOT OfHA APYrod W pacxol B MaTpyoOke
TT cocraBisieT HEM3MEHHYIO YacTh TOJIHOTO MOTOKA 0TPadOTaBIIMX ra3oB. JTH aBe Touku (B EP
u FD3) nomkHbl OBITH CBS3aHBI ¢ AaTYMKOM pasHoctd aasiacauii DPT. ITognepkanue HyaeBOM
pa3HOCTH JIaBJeHu# obecrieunBaeT perynsarop noroka FCI1.

EGA - razoanaamuzarop orpadoraBummx razos (pucynku J[.6 - /1.10)

I'azoananuzaropsl CO2 1 NOx MOTYT OBITH UCIIOJIB30BaHBI AJIs1 METO/Ia YIIIEPOJHOro OataHca.
VYkazaHHble Tra30aHalM3aToOpbl KaTUOPYIOT TaK K€, KaK Tra30aHalu3aTopbl i H3MEPEHHUS
BBIOPOCOB BpEAHBIX ra3000pa3HbIX BemiecTB. st ompesneneHus pa3ivyvii B KOHIICHTPALUAX
JIOITYCKaeTCs UCIOIb30BaTh OJJUH HJIM HECKOJIKO T'a30aHaIN3aTOPOB.

TO4YHOCTH M3MEpPUTENBHBIX CHCTEM [OJDKHA OBITh Takoi, uToObl Obla oOecreyeHa
norperntHocTh Geprw;j Witk Veprw; £ 4 %

TT - orBoasimmii maTpyook (pucynku /1.4 - /1.12)

OTBosIMI TATPYOOK 1T 0OTOOpa TPOO BPEAHBIX YACTHIL IOJKEH:

- IMETh BO3MOKHO MEHBIIYIO JUIMHY, HE MPEBBIIIAIONIYI0 5 M;

- IMETh BHYTPEHHHI TMaMETp HE MEHee AuaMeTpa MpoOooTOOpHUKA, HO He Oojee 25 M,

- OBITb YCTAaHOBJICH KOHIIEBOM YAacThIO IO OCEBOW JIMHUM TYHHENs Ui pa30aBiieHUS B
HAIpPAaBJIEHUU MO0 JBUKEHUIO MOTOKA.

Ecnu nmatpy6ok umeer junHy He Oonee 1 M, ero HEOOXOIMMO H30JIMPOBATh MATEPHAJIOM C
MakcumanbHOH TeronpoBoanocteio 0,05 Br/(m - K) u TommmHON 1O paguycy, paBHOM
naMmerpy npoboorbopuuka. Ecnu matpybok mmeer juimHy Oonee 1 M, TO OH JOJKEH OBITH
W30JIMPOBAaH M HArpeT A0 TeMiepatypsl crenkn He MeHee 523K (250 T).



B npyrux cinydasx TpeOyemas TemriepaTypa CTEHKH MOIBOJILErO Marpyoka MOXKeT ObITh
orpeziesieHa CTaHJapPTHBIMHU pacyeTaMy TEIUIONEepeauH.

DPT - natunk pasnoctu aaBiaenuii (pucyuku /1.4, J1.5u /1.10)

JlaTumk pa3HOCTH AaBJICHUH JTODKEH UMETh auamna3oH u3Mmepenuit +5001]a.

FCL1 - peryasitop pacxona (pucynku /1.4, /1.5u /1.10)

B m3okuuetnueckux cucremax (pucynku J[.4 m J1.5) mis mommepkaHus HYJIEBOH PasHOCTH
JaBIICHUH MEXIy BBITyCKHOM TpyOoil EP m mpoGootGopuuxom ISP Tpebyercs perymstop
pacxoza. PerynupoBanue MokeT ObITh OCYIIECTBICHO:

a) yrpaBJIeHUEM CKOPOCTHIO MJIM PACXO0I0M MOTOKOM, UAYIIETO Yepe3 BBITSHKHOM Hacoc SB,u
HNOJJIEP>)KaHUEM TIOCTOSTHHBIX CKOPOCTH MJIM Pacxojla MOTOKa, UAYIIEr0 Yepe3 HarHeTaTelbHbIN
Hacoc PB, Bo Bcex ucnbITaTenbHBIX pekuMax (pucyHok J1.4) unu

b) perymupoBaHueM BBITSDKHOrO Hacoca SB Ha TOCTOSHHBIA pacxoj MO Macce MOTOKa
pa30aBIEHHBIX OTPAOOTABIINX ra30B M YIPABICHUEM MTOTOKOM, UAYIIUM Yepe3 HarHeTaTeIbHbIN
Hacoc PB, u, Tem cambIM, TOTOKOM MpOOBbl OTPabOTAaBIIMX Ta30B B 30HY OKOJIO HAKOHEYHHKA
narpyoka TT (pucynok /1.5).

B cucreme ¢ perynMpoBKOH AaBlieHUsI OCTaTOYHAs OIIMOKAa B KOHTYpPE PEryJIMpOBaHUS HE
nomwkHa npesbimath *+3 [la. Konebanusi naBneHust B TyHHene Al pa30aBiIeHUS HE JOJDKHBI
npeBbimath £25011a OTHOCUTENBHO CPEeAHETO 3HAYCHUS.

B cucreme ¢ Heckonbkumu TpyOoamu (pucynok J1.10) perymsrop pacxoma oOecrieuuBact
COOTBETCTBYIOILIEE pa3/ielieHue IMOTOKa OTpadOTaBIIMX Ta30B, CO3/aBas HYJIEBYIO DPa3HOCTb
JIaBIICHUS] Ha BBIXOZE M3 TPyO0 KOMIUIEKTa M Ha BbIXOAE W3 OTBojsmero mnarpyoka TT.
PerynupoBanue 3akitoyaercs B yNpaBiICHUH pacxoiOM IMOTOKa BO3AyXa, UAYIIEr0 B TYHHEIb
i paz0asienuss DT, B 30He 0K0JI0 BBIXOJHOTO OTBepcTHs nmarpyoka TT.

PerynupoBanue 3akiiouaeTcsi B YIPaBJI€HUH PacXoJ0M MOTOKa BO3AyXa, UAYILEro B TYHHEIb
i paz0asienuss DT, B 30He 0K0JI0 BBIXOJHOTO OTBepcTHs nmarpyoka TT.

PCV1, PCV2 - apocceib, peryaupyiomuii naBjienus (pucyrok J1.9)

Jns cucteMbl C JOBYMsI YOPaBISIOUIMMU TpyOkamu BeHTypu (IByms KaauOpOBaHHBIMH
OTBEPCTHSMH) HEOOXOMMBI JBa JAPOCCENIs], PErYIUPYIOIIUX JaBICHUE, JJIsI COOTBETCTBYIOIETO
pa3feneHus IMOTOKa IyTeM ympaBieHus. OIuH JApoccelb TODKEH OBITh pPAacHojOXeH B
BeITyCKHON TpyOe EP 3a HakoHeuHukoMm mpoGoorbopHuka SP (10 HampaBieHHIO MMOTOKa), a
JPYToii - MEX/1y HarHeTaTeNbHbIM HacocoM PB u Tynnenem ans paz6asienus DT.

DC - nemndupyromas kamepa (pucynok J[.10)

Hemnupytomas kamepa I0JKHA OBITh YCTAaHOBJECHA HA BBIXOJE M3 KOMIUJIEKTa TPYO UL
CBEJICHUS K MUHUMYMY KoJIeOaHW JTaBJIEHUS B BBITYCKHOU TpyOe EP.

VN - tpyoka Bentypu (pucynok /1.8)

TpyOky BenTypu ycraHaBiauBalOT B TyHHeNe s pa3daiaeHuss DT, 4droObr co3gaTh
OTPHIIATEIbHOE JABJIEHUE OKOJIO BBIXOJHOTO HakoHeyHuMka mnatpyOka TT. Pacxon razoBoro
noToka uepe3 marpyook TT, ompenensiembrii oOMEHOM 3HEpruu B 30HE TpyOku BeHTypw, B
OCHOBHOM TIPOTIOPLIMOHAIIEH pPAacXOoAy B HarHeratrelbHOM Hacoce PB, uTto oOecmeumnBaer
HEM3MEHHOCTh KO3 ¢unnenta paszoaBieHus. I[lockonbky OOMEH »JHEPrUM 3aBUCHUT OT
TeMIeparypbl Ha Bbixoje u3 narpyoka TT u pasHocTH AaBineHHi B BbITycKHOW TpyOe EP u
tyaHene DT, ¢pakruaeckuit koadduimeHT pazdaBieHns HECKOIBLKO HIKE MPU MoK Harpyske,
YeM IIPU BBICOKOW Harpyske.

FC2 - peryasitop pacxoaa (pucynku /1.6, 1.7, 1.11u J1.12; pakyapTaTHBHO)

Perynarop pacxoza MOXXeT OBITh HCIIOIB30BaH JUIS YIIPABJICHUS PACXOJ0M B HarHETaTEIbHOM
Hacoce PB w/unu B BeITSHKHOM Hacoce SB. Ha Hero moker ObITH MOMAH CUTHAI OT IOTOKOB
0TpabOTaBUIMX Ta30B, BO3JyXa WM TOIUIMBA M/WJIHM OTIENIbHBIC CUTHANBI O KOHUeHTpauuu Cl
i NOx.

IMpu mnonaye mnpenBaputenbHO cxaroro Bo3ayxa (pucynok JI.11) perymsarop FC2
HEMOCPEACTBEHHO YIPABIISIET MOTOKOM BO3yXa.

FM1 - pacxomomep (pucynku J.6, 1.7, 1.11u J1.12)

Pacxomomep ans raza wiM JIpyrue YCTPONCTBA, M3MEpSIONIME MOTOKH M CIyKallue s



U3MepeHusl pacxoaa pasbasisromiero Bo3ayxa. Pacxomomep FML sBnsercs ¢axyabTaTHBHBIM
puOOpPOM, €ClTi HarHeTaTeNIbHBIN Hacoc PB kanuOpoBan 11t m3MepeHus pacxoja.

FM2 - pacxonomep (pucynok /1.12)

Pacxomomep ans raza wiM JIpyrue YCTPONCTBA, M3MEpSIONIME MOTOKM M CIyKallue s
U3MEpeHusl pacxoaa pasbasisromiero Bo3ayxa. Pacxomomep FM2 sBnsercs daxyabTaTHBHBIM
puOOPOM, €CITH BBITSHKHOW Hacoc SB kanuOpoBaH 1 M3MEPEHUs pacxo/ia.

PB - HarHerareabHblit Hacoc (pucynku /1.4 -J1.9u J1.12)

st perynupoBaHus pacxojia pa30aBisSIONIero Bo3ayxa Hacoc PB Moxer ObITh coeauHeH ¢
perynsitopamu  nasinenuss FC1l mim FC2. Hacoc PB He mnpuMeHSIOT, €clu HCIONB3YIOT
IpoccenbHyl0 3acioHkKy. Hacoc PB moker ObITh mpuMeHEH UIsi M3MEpPEHUs pacxojaa
pa30aBIAIOIETO BO3AYXa, €CIIH OH COOTBETCTBYIOIIUM 00Pa30M KaJIMOpPOBaH.

SB - BeITsKHO# Hacoc (pucynku 1.4 -J1.6, /1.9, 1.10u /1.12)

Hcnonp3yercst TOIBKO Uik yacTUYHOTO 0TOO0pa 1npod. Hacoc SB moxer ObITh puMeHeH a7
HU3MEPEHHS pacxojia pa30aBICHHBIX OTPAOOTABIINX Ta30B, €CIM OH COOTBETCTBYIONIUM 00pa3oM
KaTOpOBaH.

DAF - ¢punbTp pazéasiasiionero Bo3ayxa (pucynaku /1.4 - J1.12)

Pexomennyercss (puiabTpoBaTh M OUYMINATH JPEBECHBIM YIJIEM DPa30aBISAIOMIMNA BO3IYX JUIS
ynaneHusi GOHOBBIX YTIIEBOJOPOAOB. Paz0aBistommii BO3ayX MOJDKEH UMETh Temmneparypy 298
K+5K (25 C £5 C).

[To TpeOGoBaHMIO M3rOTOBHUTENICH JABUTATENICH M B COOTBETCTBUU C TIPOBEPEHHON MH)KCHEPHOMN
NPaKTUKOHM JTOJKHA OBITH B3siTa MpoOa pa30aBIAIONIEro BO3AyXa IS ONpeaesieHUs] (pOHOBBIX
KOHIEHTpAllUi BpPEIHBIX YaCTHI], KOTOpbIE 3aTeM BBIYMTAIOT U3 3HAYCHMM, MOJYYCHHBIX B
pe3ynbTare u3MepeHus pa30aBICHHBIX OTPAOOTABIINX ra30B.

PSP - npo6ooToopauk st Bpeaubix yactui (pucyaku /.4 - 1.6, /1.8 - 1.10u /[.12)

[Ipo600TOOPHUK - OCHOBHAS YacTh MaTpyoka orOopa Bpeanbix yactui PTT.

[IpoGooTOOpHUK:

- JIOJOKEH OBITh YCTAHOBIIEH TaK, YTOOBI €ro Topell ObLI HampaBJeH MPOTUB IMOTOKA, B 30HE,
r7ie pa30aBIIsIOINA BO3IyX U 0TpabOTaBIINE ra3bl XOPOILIO MepEeMEIINBAIOTCs, @ UMEHHO, Ha OCH
TyHHeuns i pa3basienus DT Ha paccrosnuu npubausutensHo 10 nuamMeTpoB 1o HaNpaBISHHIO
MOTOKA OT TOM TOYKH, Iie OTpabOTaBIINE ra3bl BXOAAT B TYHHENb AJIs pa30aBlieHus;

- IOJDKEH UMETh BHYTPEHHUH JuaMeTp He MeHee 12 mwm;

- MOKET OBITH MOJOTPET 0 TeMiepaTypsbl cTeHOK He Oosee 325K (52 C). [TomorpeB MoxkeT
OBITh KaK HEMOCPEICTBECHHBIM, TaK M C IOMOIIBIO MPEABAPUTEIHLHO HArpeToro pa3oaBisiomero
BO3/IyXa IPH yCIOBUH, 4TO TEMIIepaTypa pazbasisiomniero Bo3ayxa ue npesbimaetr 325K (52 )
nepesa BXo0M 0TpabOTaBIIMX Ta30B B pa30aBIISIOUINA TyHHEb;

- MOXKET UMETh U30JIALHUIO.

DT - tynnean nis pasdasiaenus (pucyaku /1.4 - /1.12)

TyHHenb 115 pa30aBiaeHUs:

- IOJDKEH UMETh JUIMHY, JOCTATOUYHYIO Ui TIOJIHOTO MEPEeMEIINBaHNUS OTPa0OTaBIINX T'a30B C
pa30aBISAIONINM BO31YXOM B YCIOBUSIX TypOYJIEHTHOIO IOTOKA,

- TOJKEH OBITh M3TOTOBJICH U3 HEPIKABCIOMICH CTAIH, UMEIOIICH !

OTHOIIICHUE TOJIIMHBI K auametpy He Oornee 0,025 115 TyHHENeW BHYTPEHHUM JUAMETPOM
6onee 75mm;

HOMMHAJIbHYIO TOJIIUHY HE MeHee 1,5 MM Ui TyHHeNel BHYTPEHHUM JAUaMeTpoM He Ooliee
75 MM,

- IOJDKEH UMETh TUaMeTp HE MeHee /5 MM sl CUCTEM C YaCTUYHBIM 0TOOpOM Tpo0;

- PEKOMEH]IyeTCsl U3TOTOBIIATh IUAMETPOM HE MEeHee 25 MM Ui CHCTEM C TOJHBIM 0TOOpOM
po0;

- MOXeET OBITh MOJOTPET 0 TeMiepaTypbl cteHok He Oosee 325K (52 C). [TomorpeB moxer
OBITh KaK HEMOCPEICTBEHHBIM, TaK M C IMOMOIIBIO MPEIBAPUTEILHO HATPETOTO pa30aBIsIONIETO
BO3JlyXa IPU YCJIOBHUH, YTO Temreparypa Bo3ayxa He mnpesbimaer 325K (52 C) nepen Bxogom
OTpabOTaBIINX ra30B B pa30aBIISIIONTUI TYHHEIb;



- MOXET UMETH U30JIAIUIO.

OtpaboraBiiue ras3pl JBUTATENs TOJDKHBI OBITh TIIATEIBHO NEpEeMElIaHbl ¢ pa30aBiIsIOIIUM
BO3AYyXOM. [l cucTeM ¢ 4acTHYHBIM OTOOPOM TPOO KauecTBO MEPEMENIMBAHUS MPOBEPSIOT
nyrem momaud CO; B KaHan mpu pabotaromieM asurareie (o KpailHei Mepe, B YeThIpEX
pPaBHOMEPHO pacCIOJIOKECHHBIX TOYKax TyHHeNs). Ilpm  HEoOXOAMMOCTH  JOMyCKaeTcs
MPUMEHEHHUE CMECUTEIBHBIX COTE.

[Ipumeuanue - Ecnum Ttemmeparypa OKpYXKAalOIIEro BO3AyXa OKOJO TYHHENS JUIS
pasb6asneruss DT menee 293 K (20 C), HE0OX0AUMO MPEIyCMOTPETh MEPBI, YTOOBI U30CKATH
OCaXKJICHUs BPEIHBIX YaCTUIl HAa XOJIOJHBIX CTEHKaX TyHHeNs. [loaToMy pekoMeHayeTcs HarpeB
U (WJTK) U30JISIMS TYHHEIS B YCTaHOBJICHHBIX BBIIIE MpEIeiax.

I[Ipm BBICOKMX Harpy3kax Ha JBUTaTelb TYHHEIb MOXXHO OXJXKAATh TaKUMH
HEarpecCUBHBIMU CPEICTBAMH, KaK BEHTWIATOP, B TEPHOIBI BPEMEHH, KOTJa TeMIepaTypa
oxJIaxaromel cyocranuun He omyckaercst Hmke 293K (20 C).

HE - Temutooomennnk (pucynku /1.9 u /1.10)

TennooOMeHHHUK OKEH MMETh 00beM, JOCTAaTOUHBIM AJIS MOAJEpXKAHUS TeMIIepaTyphl Ha
BXOJic B BBITsDKHOM Hacoc SB B amamaszone 11 K (x11 °C) oTHOCHTENBHO CpeaHel pabodeit
TEMIIepaTypbl, HAOII0AAEMO B UCTIBITAHUU.

2.2.1.2Cucrema ¢ oJaHBIM pa3zbaBieHreM motoka (pucynok J1.13)

Cucrema, mnokazanHas Ha pucyHke J[.13, ocHoBaHa Ha pa30aBleHUH BCEro IOTOKA
OTpabOTaBIIMX Ta30B B COOTBETCTBUM C KOHIICHTpAIMEH OTOOpa Mpod MOCTOSHHOTO 00beMa
CVS. B stom cinyyae HEOOXOJMMO U3MEPUTH MOJHBIM 00beM cMmecu OTpabOTaBIIMX Ta30B U
pasz0asisitoniero Bo3ayxa. Jlomyckaercss MpUMEHSTh KaK HAacoC ¢ OOBEMHBIM PETrYJIMPOBAHUEM
PDP,tak u TpyOky Bentypu ¢ kputnueckum pacxoaom CFV.

Jis mocenyromero HaKoOIJICHUsST BPEIHBIX YacTHIl Mpoda pa30aBIEHHBIX OTPa0OTaBIINAX
ra3oB JIOJDKHA OBITh HAlpaBJicHA B CHCTeMYy OTOOpa mpo0d BpeaHbIX 4acTHIl (2.2.2 HacTOAIIEero
nomnonuerus, pucyHku .14 u J1.15). Ecau 3T0 oCyIecTBIsSeTcs] HEMOCPEACTBEHHO, TO UMEET
MECTO OJHOKpaTHOe pas3baBienue. Ecnu mpoOy pa30aBisioT eme pa3 B JIOMOJTHUTEIBHOM
TyHHEJIE Uil pa30aBJIeHHs, TO TaKyl0 CHCTEMY OTHOCST K CHCTEME C JIBOMHBIM pa30aBICHUEM.
Ota cucrema roses3Ha B ciaydae, Korja TpeOoBaHMs K TeMIIEpaType Ha MOBEPXHOCTH (pUIbTpa He
MOTYT OBITh BBITIOJIHEHBI NPH OJHOKPATHOM pa30aBieHuu. HecMoTpss Ha TO, 4TO cHUCTeMa ¢
JIBOWHBIM pa30aBlieHUEM B OIPENEICHHOW CTENeHM OTHOCHTCA K CHCTeMaM paz0aBieHus, ee
OTHMCaHue JaHO B 2.2.2HACTOSIIETO JOMOJHEeHUs, pucyHok J[.15, rme onmcana cucrema or6opa
npo® BpEAHBIX 4YaCTUI, IIOCKOJbKY CHCTeMa C JBOWHBIM pa30aBIeHUEM HCIIOJb3YeT
OOJILIITMHCTBO KOMITOHEHTOB THIIOBOM CHCTEMBI OTOOpa MPOO BPEIHBIX YACTHII.

CoctaB BBIOPOCOB BpEAHBIX TI'a3000pa3HBIX BEHIECTB MOXET OBITh TaKXKe OINpEICICH B
TYHHEJIE CHCTEMBI pa30aBiIeHUs MOJHOTO TToToKa. [ToaToMy mpoOooTOOpHUKH 117151 Ta3000pa3HBIX
KOMIIOHEHTOB yKa3zaHbl Ha pucyHke JI.13, HO He yka3aHbl B TIIE€pEeYHE OIMCAHMS.
CooTtBercTByIoMIKE TPeOOBaHUS - 1O 2.1 HACTOSIIETO MPHUITIOKCHUS.

KoMmnoHeHTHI, Moka3aHHble HA pucyHke /(.13
EP - BoinyckHasi Tpy0a

JliiHa BBITYCKHON TpPyObI OT BBIXOJ@ BBITYCKHOTO KOJUIGKTOpA JIBUTATElNls, BBIXOJAA U3
TypOOHarHeTarenss WM KaTaJUTHYECKOro HeHTpaim3aropa /O BXOAa B TYHHENb JUIS
pa3baBneHust gowKHa ObITh He O6osee 10 M. Ecnm nnuHa BRITYyCKHOM TpyOBI IpeBbIaet 4 M, TO
OHa, 32 UCKJIFOUYCHHEM yJacTKa JUTMHHOW 4 MM OT BBIITYCKHOTO KOJUIEKTOpPA JABHTATENs!, BBIXOAA U3
TypOOHarHerarenass WM KaTaIUTHYECKOTO HEHTpamu3aropa, IOHKHA OBITh HW30JIMPOBAHA.
HckiroueHne cocTaBisieT BCTPOCHHBIM B TPyOy JBIMOMEp, €CIM €ro HCHOJIB3YIOT. TomuHa
W30JSIIAA JTOJKHA OBITh HEe MeHee 25 MM. TemmompoBOIHOCTh M3OJSIMOHHOTO MaTepHaa,
usMepennas npu temmeparype 673 K (400 ), ne momkna 6wt 6omee 0,1 Br/(m - K). s
YMEHBIIICHUSI TETUIOBOM WHEPIIMH BBIMTYCKHON TPYObI PEKOMEHAYETCS OTHOIIECHUE TONIIUHBI K
nuametpy He 6onee 0,015.IIpuMeneHne THOKMX CEKIUNA TOHKHO OTPAHHUYMUBATHCS OTHOIIICHHEM



JUTMHBI K IuaMeTpy He Oonee 12.

Bechb moTok Hepa30aBICHHBIX OTPAOOTABIIMX Ta30B IEPEMEIIUBACTCS C Pa30aBIISIONIUM
BO3/IyXOM B TyHHEIE sl pa3dapnenust DT.

Pacxon paz0aBieHHBIX OTpabOTaBIIMX Ta30B HM3MEPSAIOT JHMOO C TIOMOIIBID Hacoca ¢
o0beMHBbIM perynupoBanueM PDP,m6o tpyoku Bentypu ¢ kputnueckum pacxogom CFV. [lns
COOTBETCTBYIOILIETO BBIIECTCHUS TMOTOKA MpOoObI, WAYIIEr0 B YCTPOMCTBO Ui ONpeiesieHus
BPEIHBIX YAaCTHUI] U PacXoJla, MOXKET OBITh UCMOJIb30BaH TeriooOMeHHUK HE min 31exTpoHHbIH
KOMIIeHcaTop pacxoaa. Tak Kak ompesesieHne Macchl BPEIHBIX YaCTUI[ OCHOBAaHO Ha aHAJIU3e
IIOJTHOTO TMOTOKA pa30aBIEHHBIX OTPAOOTABIIMX ra3oB, OTCYTCTBYET HEOOXOAMMOCTH pacyera
kod(durmenta pazoaBiIcHUSI.
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Pucynox J1.13 -Cucrema rmoiaHoro pa3oaBieHus MOTOKA

PDP - Hacoc ¢ 00beMHBIM peryJinpoBaHueM

Hacocom PDP wm3mepsitor pacxom Bcero moTroka pa30aBlIeHHBIX OTpabOTaBIIMX Ta30B,
OCHOBBIBASICh Ha 4YaCTOTE BpAIllEeHUs Baja Hacoca U ero padouem odOneme. [IpoTuBogaBieHue
CUCTEMBI BBIITyCKa HE JIOJDKHO MCKYCCTBEHHO MOHMXaTbcsa Hacocom PDPunu cucremoil Biycka
pazbasistomiero Bo3ayxa. CTaTudeckoe MPOTUBOIABICHUE OTPAOOTABIIMX Ta30B Ha BBIMYCKE,
u3MepeHHoe mpu paboTtaronieM Hacoce PDP, ¢ monkmodennoit cucremort CVS momxHO
HaxoauThcs B auamnazoHe +1,5 klla oTHOCHTENBHO CTAaTUYECKOTO IABJICHUS, H3MEPEHHOTO 0e3
noacoeauHenus kK CVSmpu Tex ke 4acToTe BpallleHUs IBUTATENS M HArpy3Ke.

TemmnepaTypa ra3oBoil CMECH HENMOCPEACTBEHHO Imepen BxoaoM B Hacoc PDP pgomxna
HaxoJUThCs B nuarna3one 6 K ot cpeaneit pabodeit TeMriepaTypbl, HAOJIIOAaeMOM B UCIIBITAHUN
IIPH OTCYTCTBUU KOMIICHCATOPa PACX0/Ia.

Komnencarop pacxona qomyckaercsi IpUMEHITh TOJBKO B TOM cily4ae, KOrja TeMmieparypa
Ha BxoJie B Hacoc PDPue npesbimaer 323K (50 ).

CFV - TpyOoka BeHTypH ¢ KpUTHYECKHUM PacxoaoM

Tpybkoit CFV wu3Mmepsior pacxon Bcero mnoToka pa30aBleHHBIX OTpaOOTaBIIMX Ta30B,
yCTaHABJIMBAs PAcxXxoJ B YCIOBHUSAX JpocceiaupoBaHus (KpuTHueckuii pacxom). CraTudeckoe
POTUBO/IaBIIEHHE OTPabOTaBIIMX Ia30B HA BBITYCKE, U3MEPEHHOE MPU MOAKIIOUEHHOU TpyOKe
CFV, nomxHo HaxoauTbes B nuanasone +1,5klla ot ctarndyeckoro naBiaeHus, U3AMEPEHHOTO U
orcoenquHeHHon Tpyoke CFV mpu Tex jke dYacToTe BpalleHHs JBHUTATENss W Harpyske.
Temmeparypa ra3oBoil cMecH HEMOCPEICTBEHHO mepes BxoaoM B Tpyoky CFV nomkna ObITh B
nuamazone +11K (£11 °C) ot cpeaneit paboueii TeMiepaTypsl, Ha0IIOJaeMOM B HCITBITAHUH TTPH



OTCYTCTBUH KOMIIEHCATOpa pacxo/a.
HE - TeruioooMenHunk (paxkyapTaTUBHO, €CITH HCIOB3yeTcst komreHcarop EFC)
TennooOMeHHHUK JOKEH UMETh 00beM, JAOCTATOUHBIA Ui MOAJEPKaHUS TEMIEpaTyphl B

YKa3aHHBIX BBIIIE MTpeierax.

EFC - saexrtponHblii kKoMmmeHncatop pacxoga (hakyabTaTHBHO, €CIH HCIIOJIb3yeTCs
termmooomennuk HE)

Ecnu remnepatypa Ha Bxoze B Hacoc PDPunu tpy6ky CFV He monaep:xuBaeTcs B peenax,
YKa3aHHBIX BbIIIE, TpeOyIOTCS CHCTeMa KOMIIGHCAllMd pacxola U  peryjJupoBaHUE
COOTBETCTBYIOILIETO pa3/ieieHus npod B cucreMe oToopa npod BpeaHbix yacTuil. C 3TOH Lenbio
UCIIOJIB3YIOT HEMPEPHIBHO H3MEpsieMble CUTHAJIbI, KOPPEKTUPYIOUIHE PACXOJ]l MOTOKa MpPOObI
yepe3 UIBTPHI U 0CAXKJICHHUS BPEIHBIX YaCTHULl CHCTEMBI 0TOOpa Mpol BpeaHbIx yactul PSS
(2.2.2nacrosmero gomnonuenus u pucynku J1.14u J1.15).

DT - TyHHensb nuis pa30aBiieHHs

TyHHenb 1715 pa30aBIeHUs T0KEH:

- UMETh JIOCTaTOYHO MaJbId JWaMeTp Ui CO3AaHUs TYpOYJISHTHOrO NOTOKa (YHCII0
Peitnonpaca - Gomee 4000) um  jmocTaTouHyrO JJIMHY, 4YTOOBI 00€CHCUHBATH ITOJHOE
nepeMeluBaHie  OTpaboOTaBIIMX Tra3oB ¢ pa30aBisIOIIMM  BO3AYXOM;  JIOIyCKaeTcs
HCIOJIb30BaHUE TIEPEMENINBAIOIINX HACAIOK;

- UMETh IMAMETP HE MEHEe /D MM;

- OBITh U30JIMPOBAH.

OtpaboTaBiiue ra3pl ABUraTessl JOJDKHBI IPU BXOJE B TYHHEIb ObITh HAIIPABJICHBI IO MMOTOKY
Y TIOJTHOCTBIO MepeMEIIaHbI.

B cucreme omHokpaTHOro pasbaBieHus mpoOa W3 TYHHENS Ui pa30aBlieHUs] MOJACTCS B
cucreMy otbopa mpob BpeaHbix yactui PSS (2.2.2iactosiero gomonHeHus, pucyHok J[.14).
[Iponycknas criocobHocts Hacoca PDP unu 1pyoku CFV nomxHa ObITH 10CTaTOYHOM, YTOOBI
OJIEP’KUBATh TEMITEpaTypy oTpaboTaBiux ra3oB He Oonee 325K (52 ) HemocpeacTBeHHO
nepes NepBbIM (PUIBTPOM ISl OCAXKICHHS BPEIHBIX YaCTHII.

B cucreme nBoitHOTO pazbaBieHHs Tpoda W3 TYHHENS IS pa30aBieHUs TOAAeTCsS B
JIOTIOJTHUTEIIBHBIN TYHHENb Ul AajJbHEWUIIero pa30aBieHus, a 3aTeM NMPOXOJUT B (QMIBTPHI IS
OCaXKICHHUS BPEIHBIX YacTHIl (2.2.2HACTOAIIEr0 AOMOIHEHUs, pucyHOK J1.15).

[Mponyckuas cnocobHocTs Hacoca PDP umu tpy6ku CFV nmomkHa OBITH JOCTATOYHOW IS
MPOTEKaHUs TIOTOKA pa30aBICHHBIX OTPAa0OTABIIMX Ta30B B TyHHeNb DT mpu temmeparype He
oomee 464 K (191 ) B 30He Bxoma B mnpobooTOopHMK. CucCTeMa JOMOJIHHUTEIBHOTO
pa3zbaBieHusl JODKHA oOOecreunBaTh IOJady JOCTaTOYHOTO KOJMYECTBA JOMOJIHUTEIBHOTO
pa30aBIAIONIETO BO3AYXa, YTOOBI MOJAEPKUBATh TEMIIEPATypy ABAKIBI pa30aBIEHHOTO MOTOKA
orpaboraBmmx ra3os He 6onaee 325K (52 ) HenmocpeacTBeHHO mepe] MEPBbIM QUIBTPOM IS
OCaXJICHUS BPEIHBIX YaCTHII.

DAF - ¢puabTp pa3doasisioniero Bo3ayxa

Pexomennyercss (puiabTpoBaTh M OUYMINATH JPEBECHBIM YIJIEM pPa30aBISAIOMIMNA BO3IYX JUIS
ynaneHusi (GOHOBBIX YTIIEBOJAOPOAOB. Pa3z0aBisrommii BO3yX MOJDKEH UMETh Temmneparypy 298
K+5K (25 C £5 C).

[To TpeOGOBaHMIO M3rOTOBHUTENICH JABUTATENICH M B COOTBETCTBUU C TIPOBEPEHHON MH)KCHEPHOMH
NPaKTUKON JTOJKHA OBITH B3siTa MpoOa pa30aBIAIONIEro BO3AyXa IS ONpenaesieHUs] (POHOBBIX
KOHIEHTPAllUi BpPEIHBIX YaCTHI], KOTOpbIE 3aTeM BBIYUTAIOT U3 3HAUYCHU, MOJYYEHHBIX B
pe3ynbTare u3MepeHus pa30aBICHHBIX OTPAOOTABIINX ra30B.

PSP - npo6ooT6opHuK AJ1s1 BpeIHbIX YaCTHIL

[Ipo600TOOPHUK - OCHOBHAS YacTh MaTpyoka orOopa Bpeanbix yactui PTT.

[IpoGooTOopHUK:

- JIOJOKEH OBITh YCTAHOBIIEH TaK, YTOOBI €ro Topell ObLI HampaBJeH MPOTUB IMOTOKA, B 30HE,
r7ie pa30aBIIsIOIINA BO3IyX U 0TpabOTaBIINE ra3bl XOPOIIO MepEeMEIINBAIOTCs, 8 UMEHHO, Ha OCH
TyHHeuns i pa3basienus DT Ha paccrosnuu npubausutensHo 10 nuaMeTpoB 1o HarpaBIeHHIO
MOTOKA OT TOM TOYKH, Iie OTpabOTaBIINE ra3bl BXOAAT B TYHHENb AJIs pa30aBlieHus;



- IOJDKEH UMETh BHYTPEHHUH JuaMeTp He MeHee 12 mwm;

- MOXKET OBITH MOJOTPET 0 TeMiepaTypsbl cTeHOK He Oonee 325K (52 C). [TomorpeB MokeT
OBITh KaK HEMOCPEICTBECHHBIM, TaK M C IOMOIIBIO MPEABAPUTEIHLHO HArpeToro pa3oaBisiomiero
BO3/yXa MPH YCIOBHH, 4TO TeMiieparypa Bo3ayxa He mpesbimact 325K (52 C) nepen Bxoaom
0TpabOTaBUIMX Ta30B B pa30aBIsIONINIA TyHHEb,

- MOXET UMETh U30JISIIHIO.

2.2.2 Cucrema ot6opa npod Bpeanbix yactun PSS (pucynku /[.14u /1.15)

Cuctema or6opa mpoO BpPEAHBIX YAaCTHUIl HEOOXOAMMA I WX OCAXKIACHUS Ha (QUIBTPE IS
oT0OOpa BpeIHbIX YacTHll. B ciydae moiaHoro oréopa mpod M 4aCTUYHOTO pa3zdaBiieHHs MOTOKA
OTpabOTaBIIMX Ta30B, KOT/Ia YacCTh MOTOKA OTPaOOTaBIINX Ta30B, MOJABEPTHYTAs pa30aBICHUIO,
SBISIETCS. TPOOOM W IEIMKOM TPOXOAUT uepe3 ¢GuibTp, cucrema paszbasnenus (2.2.1.1
Hacrosimero gomonHenus, pucynku J.7 u J[.11) u cucrema otOopa mpoO COCTaBJISIOT, Kak
NpaBUiIoO, €IWHBIA OJIoK. B ciiyuae wactuuHoro ordopa mpod M YAaCTUYHOTO WIIM IOJHOTO
pa3baBiieHHs] TOTOKA OTPabOTaBIIMX Ta30B, KOTJAa 4Yepe3 (UIbTP MPOXOIUT TOJBKO YacTh
pa30aBlIeHHBIX OTPAOOTABIIUX ra3oB, cucTema pasdapieHus (2.2.1.1HacTosInero AONOJHCHUS,
pucynku 1.4 - 1.6, 1.8 - 1.10 u JI.12 u 2.2.1.2Hacrosimiero AomnojaHeHus, pucyHok J[.13) u
cuctema oTbopa mpood, Kak MPaBHUIIO, COCTABISIOT OTACIbHBIC OJIOKH.

B mHacrosimiem crangapre 070K moBTOpHOro pasbasienus (pucyHok J[.15) cucTeMsl mMoaHOTO
pa3baBieHHs] MOTOKAa PAacCMATPUBAIOT Kak MOAM(UKAIIUMIO THUIIOBOM CHUCTEMBbI OTOOpa mpod
Bpeaubix gactuil (pucyHok J[.14). Cucrema AOMOJHUTEIBHOIO pa30aBiICHUS BKIIOYACT B CeOs
BCEC OCHOBHBIC D3JEMEHTHl CHCTEMBl OTOOpa Tpo0 BpPEOHBIX YaCTHIl, TaKHe Kak
(GUIBTpOEPIKATENN, HACOC MEPEeKaYKu Mpo0, a TakKe HEKOTOPBIE JIEMEHTHI, CITy)Kallue s
pa3baBieHHs], Takue KakK JeTaad JUuid NOoJaud pa30aBIIIONIET0 BO3JAyXa W TYHHEIb JUIA
JOTIOJTHUTEIIFHOTO pa30aBIICHUSI.

Bo uzbexxanue mo0bIX OMEX B KOHTYPax PEryJIMpOBAaHUS PEKOMEHAYETCs, YTOObI HACOC IS
nepekavyky mpod paboTan B TeUEHUE BCETO UCHBITaHUsA. B ciydae mpuMeHeHUs: METoAa ¢ OJHUM
(GMIBTPOM ClEeayeT UCIOIB30BaTh CHCTEMY C OOXOIHBIM KaHAJIOM, YTOObI HAMpPaBIATh MPOOKI K
GwIbTpaM IS 0TOOpa MPOO B COOTBETCTBYIOIIME MOMEHTHI BpEMEHH. BiusHHE mpoiemaypbl
NEPEKIIIOUYEHUS TIOTOKOB Ha KOHTYPbI pEryIupoBaHusl HEOOXOAMMO CBECTH K MUHUMYMY.

[Ipob6a pa3baBiaeHHBIX OTpaboTaBmuX Ta3oB (pucyHok JI.14) orOupacTtcs W3 TYHHENIS IS
pa3basnenust DT cucTempl MOJHOTO MM YaCTHYHOTO pa30aBieHHs] M MPOIYCKaeTcs uepes
po0ooTOOpHUK BpeaHbIX yacTull PSPu nmatpyook otBoaa Bpeansix dacTuil PTT ¢ momorpio
Hacoca ans mepekauku 1npoOsl P, Ilpoba mpoxomutr depe3  (GUIBTpOAEpIKaTENb
(bunbprpomepxkarenn) FH, comepxamuii GUIBTPHI AT OCAXKACHUS BPEIHBIX YaCTHIl. Pacxon
IIOTOKAa MPOOBI KOHTpoJHpyeTcs: peryiastTopoMm pacxona FC3. Ecnu ncnonb3yloT 371eKTpOHHBIHN
kommencatop pacxoga EFC fpucynok [1.13), pacxom pa3baBieHHBIX OTpaOOTAaBIIUX TIa30B
CIIY’)KUT YHPAaBJISIOIIKMM CUTHAJIOM Juis perynstopa FC3.

[Tpo6a pa3baBiaeHHBIX OTpaboTaBIIMX ra30B (pucyHOK JI.15) HampaBiseTcss U3 TyHHENS IS
pa3basnenust DT cucrembl monHOro pas3daBieHHs TOTOKAa 4Yepe3 MPOOOOTOOPHHK BpEIHBIX
gactul, PSP u matpyOka otBoma Bpenubix dactul] PTT B TyHHenb il JOMOJHUTEIHHOTO
pa3basnenust SDT, rne ona pasbaBnsieTcss BTOPUYHO. 3aTeM Npoda MPOXOIUT Uepes3
buneTponepkatens(u) FH, rme ycraHoBieHsl (QUIBTPBI IS OCAKACHUS BPEAHBIX UYACTHII.
Pacxon pazbaBisromiero Bo3/ayXa, Kak IPaBHIJIO, TMOCTOSHHBIN, TMOCKOJIBKY pPacxoi MpoOsI
KOHTpoJIUpyeTcst perynsaTopoM pacxona FC3. Ecnu BCHONB3yIOT AIEKTPOHHBIA KOMIIEHCATOP
pacxoga EFC pucynok /[.13), To cymMapHbIi pacxoi pa30aBICHHBIX OTPa0OTABLIMX Ta30B
CITY)KUT YIPABIISIONINM CUTHAJIOM J1s peryisitopa FC3.
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Pucynok J[.15 -Cucrema pazbasienus (TOJIbKO CHCTEMa MOJHOTO TIOTOKA)
KoMnoHeHTsl, noka3aHHuble Ha pucyHnkax J1.14 u J1.15

PTT - natpy6ok oTBoaa Bpeanbix yactui (pucynku /[.14u /1.15)

JnHa maTpyOKa 0TBOJ/Ia BpEIHBIX YacCTHIl Ao KHA ObITh HE Oosee 1020MmM.

Hnuny narpy6ka PTT ompenenstor amns:

- CHUCTEMBl C YaCTHYHBIM pa30aBJIEHUEM IMOTOKAa W YaCTHYHBIM OTOOPOM MPOO M CHCTEM C
MIOJTHBIM OJTHOKPATHBIM pa30aBieHHEM MOTOKA - OT HAKOHEYHHKA MPOOOOTOOPHUKA JI0 BXOJA B
buIpTpOIEPIKATEID;

- CHCTEM C YacTUYHBIM pa30aBJICHHEM MOTOKAa W TMOJIHBIM OTOOPOM MPOO - OT OKOHYAHHS
TYHHEJIS 17151 pa30aBiieHus 40 BXoJia B GUIBTPOJIEPKATENb;

- CHCTEM C TOJIHBIM JIBYKPAaTHBIM pa30aBlIeHHEM IOTOKA - OT HAKOHEYHHKA MPOoO00TOOpHUKA
PSPno tyHHens niis moBTopHOTO pa3daBiieHHUs.

[TaTpyOox oTBOJA!

- MOKET OBITh MOJIOTPET, OJHAKO TEMIIEpaTypa €ro CTCHOK He JoJnkHa npeBbimaTth 325K (52
°C). TlomorpeB MoXkeT OBITh KaK HEMOCPEICTBEHHBIM, TaK M IIPEIBAPUTEIBHO HArPEThIM
pa30aBIAIONIMM BO3IyXOM IPH YCIOBHH, 4TO ero temmeparypa He mpebimaet 325K (52 )
nepes MOCTYIJICHUEM OTpadOTaBIIMX ra30B B TYHHENb I pa30aBIeHuUS;

- MOXET OBITh N30JIUPOBAH.

SDT - TyHHeJb UIsl AOTIOJTHUTEIbHOTO pa3oasienus (pucyHok J[.15)

TyHHenb ISl TOMOJHUTENBHOTO pa30aBieHMs JOJDKEH MMETh AMAMETp HE MeHee /5 MM u
OBITH JOCTATOYHOM JJIMHBI, 4YTOOBI 0OECTIEYUTh BPEMS 3aJIePXKKU JIBAXK/IbI pa30aBICHHON MPOOKI



He wmenee 0,25 c. IlepBuunbiii ¢QunbTponepxkarens FH pomken ObITh pacmonokeH Ha
paccrosiauu He 6osee 300Mm ot BbIxona U3 TyHHes SDT.

TyHHeNnb 1715 TOTONIHUTENBFHOTO pa30aBICHNUS:

- MOKET OBITh MOJIOTPET, OJHAKO TEMIIEpaTypa ero CTCHOK He JoJnkHa npeBbimaTth 325K (52
°C). TlomorpeB MoOXkeT OBITh KaK HEMOCPEJICTBEHHBIM, TaK M IPEIBAPUTEIBHO HArpEThIM
pa30aBIAIONIMM BO3IyXOM IPH YCIOBHH, 4TO ero temmeparypa He mpebimaeT 325K (52 )
nepes MOCTYIJICHHEM OTpa0OTaBIIMX ra30B B TYHHENb I pa30aBiIeHuUS;

- MOXET OBITh N30JIUPOBAH.

FH - punsTponepxkarenns (puasrponep:karenn) (pucynku /[.14u J1.15)

Jlis OCHOBHOTO M JIOTOJHUTENBHOTO (UIBTPOB MOTYT OBITH KCIOJIB30BaHBI OOIIUE WM
oTaenbHbIe PUIbTpoIepkKaTeau. JJoMKHbI ObITh BBIMOIHEHB TpeboBanus 1.5.1.3nononuenus 1
K npuiioxennto /1.

dunprpoaepkarensd (GuibTpoaepKaTenn):

- MOKET OBITH MOJOTPET, OHAKO TEMIIEpaTypa €ro CTCHOK He JoJrkHa npeBbimaTth 325K (52
°C). TlomorpeB MoOXkeT OBITh KaK HEMOCPEICTBEHHBIM, TaK M IIPEIBAPUTEIBHO HArpETHIM
pa30aBIAIONIMM BO3IyXOM IPH YCJIOBHH, 4TO ero temmeparypa He mpebimaet 325K (52 )
nepes MOCTYIJICHHEM OTpa0OTaBIIMX ra30B B TYHHENb I pa30aBiIeHuUs;

- MOXET OBITh N30JIUPOBAH.

P - Hacoc 1151 mepexkauku npod (pucynku /1.14u /1.15)

Hacoc ansa nepexkauku npo0® BpeAHBIX YACTHIl JOJKEH OBITh PACIONOXKEH HAa PACCTOSTHUU OT
TYHHENA JUIsl pa30aBiieHus, AOCTATOUYHOM JUIS TOAJIEPKAHUSA TOCTOSHHOM TemIeparypbsl Ha
BXOJIc B Hacoc ¢ mpeaenbHbiMu oTKiIoHeHHMsMH 3 K (£3 °C), ecnm He mpeaycMOTpeHa
KOpPPEeKIHs pacxoa ¢ moMoIsio perymisropa FC3.

DP - nacoc ans mogaum paszbéasisioiero Bosayxa (pucyHok E.15) (roabko mist cucTtembl
JIBOMHOTO pa30aBiIeHUsI OJIHOTO MOTOKA)

Hacoc nns mogaun pa3z0aBisoOnIero BO3ayxa JOJDKEH OBITh PACIOJIORKEH TaK, YTOOBI BO3AYX
JUIsL JIOTIOJIHUTENIBHOTO pazbaBiieHus umen temneparypy (298 + 5)K (25 + 5) T, ecnu on He
OBLT MOAOTPET IPEABAPUTEIHHO.

FC3 - peryasitop pacxona (pucynku /1.14u J1.15)

Perynstop pacxoma MpUMEHSIOT JUisi KOMIIGHCAI[MU BIMSHUS Ha pacxol MpoObl BPETHBIX
YacTHUI] U3MEHEHHUH TeMIlepaTypbl U MPOTUBOAABICHHUS B MPOOOOTOOPHON MarucTpajiu B ciaydae
HEBO3MOXKHOCTH HCIIOJb30BaHUS JAPYTUX CpeACTB. Perymarop pacxoga HeEOOXOoAuM Mpu
UCIIOJIb30BaHUH AIIEKTPOHHOTO KoMneHcaropa pacxonaa EFC ¢em. pucynok /1.13).

FM 3 - pacxogomep (pucynku JI.14u J[.15) [@oTOK BpeIHBIX YACTHII)

["a30BbIf pacxomomep WM APYroe YCTPOWCTBO JAJIsl M3MEPEHHUs pacxoja MpoObl BpEeIHBIX
YacTUIl JAOJKHBI OBITH PACIOIOKEHBI HA JIOCTATOYHOM PACCTOSHUU OT Hacoca JJi MepeKauyku
npo6 P Tak, uTroOBI TemmepaTypa ra3a Ha BXOJE OCTaBajlaChb IOCTOSHHON C TMpeAeIbHBIMU
orkimonenusimu 3 K (£3 °C), ecam koppekuus MOTOKa ¢ momoiipio peryistopa FC3 ne
pUMEHEHA.

FM4 - pacxogomep (pucynok J[.15)

["a30BbIi pacxogoMep WM JAPYroe YCTPOMCTBO Ul M3MEPEHHUsl pacxoja pa3z0aBIIsIOLIETO
BO3/IyXa pacIoyiaratoT Tak, 4ToObl TeMIepaTrypa rasa Ha BXxoze cocraBisuia (298 £ 5)K (25 £ 5)
°C.

BV - maposoii 3aTBop (hakynsratusuo) (pucynku .14 u J1.15)

[[TapoBoi1 3aTBOP IOJKEH MMETh BHYTPEHHUN AUAMETP HE MEHEe 4eM BHYTPEHHHUU TUaMeTp
natpyOka otBojaa Bpeanbix yactuil PTT u Bpems nepexirouerus: menee 0,5c.

[Ipumeuanue - Ecau HapyxHas Temreparypa okojio mpoboordopuuka PSP, marpybOka
PTT, tynnens SDT u ¢unerponepxarens FH menee 293 K (20 C), to HE0OX0aumo
IPETyCMOTPETh COOTBETCTBYIOIIME MEphI, HMCKIIOYAIOMINE OCAXKICHHE BpPEIHBIX YacTHI[ Ha
XOJIOJJHBIX CTEHKax 3THX YCTpoicTB. I103TOMYy pEeKOMEHAYIOT MOXOTPEeB U (HJIHM) H3OJSILIUIO
YKa3aHHBIX YCTPOMCTB B TPAaHUIIAX, YCTAHABIMBAEMBIX COOTBETCTBYIOUIMMHU MPEAMUCAHUSIMU.
Pexomenyercs Taxke, 4ToObI TeMIIepaTypa Ha MOBEPXHOCTH (HIBTPA B MPOLECCE OCAKIACHUSI



npoOsI Obi1a He MeHee 293K (20 C).

[Ipun paboTe ABUTATEsI MPU BBHICOKMX HArPy3Kax BBIMICYIIOMSHYTHIC YCTPOWCTBA MOKHO
OXJIKJaTh HEArpecCHMBHBIMU CPEICTBAMM, TaKHUMH KaK BCHTHIIATOP, €CJIM TeMIleparypa
oXJTaXKaaromiei cyocraniuu He omyckaercs Hike 293K (20 ).

Ipunoxenue E
(obs13aTeEIBLHOE)

TexHU4YeCKHE XAPAKTCPUCTHKH 3TAJTOHHOT0 TOIIJIUBA

Taonunma E.1
[loKasaTen, Enuanma 3nauenne’) % Merton
WU3MEPCHUS HEe MeHee | He Oosiee | HCIBITaHUs

[{etaHoBOE YnCIO>) - 45,0 50,0 [MCO 5165

ITnotHocTs npu 15 C Kr/m° 835 845) |MCO 3675

TemmepaTypa HeperoHKu®) °C 370 - 15(60) 3405

- 95 %o06bema NCO 3405

Temmeparypa BCIIBIIIKH °C 55 - NCO 2719

Touka 3aKymopKH XOJIOAHOTO (pUIbTpa °C - -5 |EH 116

CFPP

Bsizkocth ipu 40 C Mm?/c 2,5 3,5 |MCO 3104

CoieprkaHue Cephl % (MaccoBast 0,19 0,22) |UCO 8754
JIOJIs1)

Koppo3zus MeqHol niacTuHBI Kiacc - 1 NCO 2160

YraepoaucTsrii OCTaTOK mo| % (maccoBas - 0,3 [HUCO 10307

Konpancony 10 % JIOJIs1)

CoieprkaHHe 30ITbI % (MaccoBast - 0,01 [1CO 6245)
JIOJIs1)

ConepxaHrie BOIbI % (mMaccoBas - 0,05 [UCO 12937
JIOJIS1)

Nunexc HEeNTpanu3anuu mr KOH/r - 0,2 |[|ASTM D 974

(KOHIICHTPHPOBAHHAS KUCIIOTA) 95

Y CTOHYMBOCTD K OKUCICHUIO™) mr/em® - 0,025 [MCO 12205

Hpncamcnlll - - - -

D Ecnu TpeGyercst paccunTath Tepmudeckuii KITJ] qBUraTens Min TPaHCIIOPTHOTO CPECTBA,
TO TCILNIOTBOPHYIO CHOCOGHOCTB TOINIMBA MOJKHO paCCYNUTATh UCXOAA U3 CJ'IGI[YIOH_IGI‘O:
VY nenbHast sHeprus (HU3IIas TEMIOTBOPHAS CIIOCOOHOCTBD) Eyy, MJIK/KT:

E,x = (46,423 - 8,796 + 3,17@) [1 - (x + y + 9] + 9,426 - 2,49%,

rae d - miotHocTs mpu 15 C;

X - cozeprkanue Bojbl, % (MaccoBas 1051s1);

y - coaepkanue 30ibl, % (MaccoBas 1011s1);

S - coneprkanue cepbl, % (MaccoBas J10Jis).

2) 3naueHuWs TOKa3aTele, yKa3aHHble B Ta0nuie, - «pakTHUYecKue 3HadeHus». l[lpu
YCTaHOBJICHUHM HMX MPEACTbHBIX 3HAUECHUN NMPHUMEHEHBI MeToibl, omucanHbie B ASTM D3244
«Defining a basis for petroleum produce qualitypdies» (Onpenenenne OCHOBBI IS PEIICHUS
CIIOPOB OTHOCHUTEJIBHO KauecTBa HE(PTENPOIYKTOB»), a MPH YCTAHOBICHUH MHHHUMAJILHOTO
3HAYCHMsI TMOKa3aTessl MPUHATA MUHUMaJIbHAs Pa3HOCTh 2R OTHOCHTENIBHO HYJIEBOTO 3HAYCHHUS,
IpH YCTAHOBJICHUM MAaKCHMAJbHOTO M MHHHUMAJIbHOTO 3HAUYEHWH MHUHUMAllbHAs pPa3HOCTh
cocrapisieT 4R (R - BOCIIPOU3BOANMOCTB).

OpnHako, HECMOTPS HA 3T KPUTEPHUH, KOTOPbIE HEOOXOAMMBI MO CTATUCTUYECKUM IIPUYUHAM,
W3TOTOBUTENh TOIUIMBA JOJKEH CTPEMUTHCS K HYJIEBOMY 3HAYEHHUIO, €©CIU TMPUHSTO




Enuania 3uavennel) 2 Merton

HU3MCPCHUA HC MCHCC | He Ooee HUCIIbITaHUA

Iloka3arennb

MakCHMaJbHOE OTKJIOHEHHe, paBHoe 2R, W K cpeaHeMy 3HAa4YeHUIO B cily4yae yKa3zaHUs
MaKCHMaJIbHBIX ¥ MHHHMAJIBHBIX TpeaenoB. Ecin HE0OXOauMO BBISICHUTH, COOTBETCTBYET JIU
TOIUTMBO YCTAHOBJICHHBIM TPEOOBAHUSAM, TO CIAEAYET MPUMEHUTh METO/bI, onmrcanHbie B ASTM
D3244.

® Jlmana3oH 3HAYECHWIl 1IETAHOBOTO UMCNIA HE COOTBETCTBYET TPEOOBAHMIO COOIIONECHHS
MUHUMAJIBHOTO JMana3oHa, paBHoro 4R. B ciaydyae BO3HHKHOBEHHSI Pa3HOTIACHA MEXIY
U3TOTOBUTEJIEM U MOTPEOUTENIEM TOIUIMBA JUIsl X pa3pelieHuss MOTYT ObITh IPUMEHEHbBI METOIbI
ASTM D3244npu ycnoBur MOBTOPEHUS U3MEPEHHI B 00bEME, JOCTATOYHOM JJIsSi JOCTHIKCHUS
HEO0OXOIUMOM TOUHOCTH PE3yIbTAaTOB, YTO MPEANOUYTUTENIbLHEE OTHOKPATHOTO U3MEPEHHUS.

4 IomyckaroTcs Gonee HU3KHE 3HAYEHMS, M B 3TOM CIIydae CJIeIyeT YKa3hlBaTh IIETAHOBOE
YHCIIO UCTIOIH30BAaHHOTO ATATIOHHOTO TOILIMBA.

® Jlomyckarorcs 6oiee BHICOKHE 3HA4YeHHUs, 10 855Kkr/M>; B 3TOM cilydae clielyeT yKasbIBaTh
IUIOTHOCTD 3TAJIOHHOTO TOIUTMBA. J{J1s MPOBEPKU MPOU3BOCTBA COTTIACHO pa3/iesly / HACTOSIIETO
CTaHAapTa HEOOXOAMMO COOJIIOIaTh TPEeOOBaHHS 00 HCIONH30BAHUM STATOHHOTO TOIUIMBA C
MHHHMMaJIbHBIM/MaKCHMAaTbHBIM MoKa3aTeneM 835/845kr/ve,

® Iludpsl Mokas3sIBAIOT OOIIEE ITIEPEeBEICHHOE B ITApPOOOPA3HOE COCTOSHHE KOIMYECTBO
(MpOLIEHT BOCCTAHOBICHHOTO KOJIMYECTBA TUTIOC MPOIICHT MOTEPSHHOTO KOJTUYECTRA).

) TIocTOAHHO TEpecMATPHBAETCA C Y4eTOM PHIHOYHBIX TEHAeHIWii. [l IepBOHAYATBHOIM
cepTudUKAIIMU JIBUTATEs TIO0 TPOChOE 3asBUTENS Momyckaercs conepxkanue cepbl 0,05 9
(maccoBas moiisi), Munumym 0,03 % fraccoBast 10J1s1); B 3TOM Cllydae M3MEPCHHBIN MMOKA3aTelb
CoJlep’KaHusl BPEIHbIX YAaCTHUIl JOKEH KOPPEKTUPOBATHCA B CTOPOHY MOBBIMICHUS O CPEIHETO
3HAuUeHUs, KOTOpPOE HOMHUHAIBHO YTOUHSIETCS JUIsl colepkaHus cepsl B TormuBe 0,15 ©
(MaccoBast 101151), B COOTBETCTBUH C YpPaBHCHHEM

PMagj = PM + [SFC 0,0917NSLF - FSF)],

rie PMagj - ckoppektupoBanHoe 3Hadenue PM, t/(kBt-u);

PM - u3amepeHHOE B3BEIICHHOE 3HAYCHHE KOHKPETHBIX BBHIOPOCOB /ISl BHIOPOCOB BPEIHBIX
yactull, r/(kBT - 1);

SFC - B3BelIeHHOE 3HAUYEHHE KOHKPETHOTO MOTpeOieHust Torumsa, I/ (kBT - 9)

> S P,
SFC==—  raep, =Pt P |

> P,
ded

NSLF - cpeanee HomuHansHOE coaepxkanue cepsl 0,15 % fraccoBas mois);

FSF - coneprxanue cepsl B ToruBe, % (MaccoBas J10Jis).

JIJis TIpOBEpKU TPOM3BOJICTBA COTIACHO pa3zelly / HACTOSIIEr0 CTaHJIapTa HEOOXOIMMO
CcOOII01aTh TpeboBaHUs 00 HCITOJIb30BAHUH STaJIOHHOTO TOIIJINBA c
MHUHHMaJIbHBIM/MaKCHMaIbHBIM conepkanreM cepsl 0,1/0,2 Yavaccsl.

8 JlomyckaroTcst 6onee BBICOKHE 3HAUEHHS, B TOM CIydae yKa3bIBAlOT COJEPIKAHHE CEphI B
HCII0Jb30BaHHOM 3TAJIOHHOM TOILIHBE.

9 3amensror Ha ICO 6245 [4],HaunHas ¢ 1aThl IPUMEHEHHS.

10) Ecnu ycTOMYMBOCTS K OKHCICHHIO KOHTPOJNHMPYIOT, TO BIOJIHE BEPOSTHO, YTO CPOK
TOJHOCTH OymeT orpanudveH. [locTaBmiMKy cieayeT oOpamatbes 3a pPEKOMCHIAIMSIMH B
OTHONICHHUH YCIIOBUI XPAaHEHUS U CPOKOB TOTHOCTH.

) B TommMBEe JOKHBI CONEPXKATHCS TONBKO TPOMYKTHI TIPSAMON MEPEroHKH U
KPEKHPOBAHHBIC KOMITOHCHTBI TIEPETOHKH YIJICBOJOPOJA; JIOMYyCKaeTCs Jecyabyparius.
TommmMBO HE MOJKHO COJACPKATh METAUITMYCCKUX TMPUCANOK WM MPHUCAIOK, YIIYyUIIArOIIuX
[IETAHOBOE YKCIIO.

IlpumMedyanue - Bce XapakTEepUCTHKM TOIUIMBA M IPEICIbHBIC 3HAYEHHs IOCTOSHHO
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NepPeCMaTPUBAIOTCS C YUETOM TEHJICHIIUI Ha PhIHKAX.

Ilpunoscenue K
(00s3amenvnoe)

Ceeoenus o coomeemcmeuu HAYUOHATbHBIX CHIAHOAPM 08 CCHLIOYHBIM MEHCOYHAPOOHBIM
cmaunoapmam
CpaeneHue HAYUOHANbHBLIX CMAHOAPMOS, HA KOMOpbvle OAHbl CCHLIKU 6 HACMOoAUeM
cmaunoapme, ¢ COOMBEMCMBYIOWUMU UM MENCOYHAPOOHbIMU CIMAHOAPMAMU NPUBEOeHbl 6

mabauye JK.1.
Tabauya XK.1

Obo3Hnayenue ccoliouH020 HAYUOHATLHO20
cmanoapma Poccuiickoti @edepayuu

Obo3Hnauenue u HaumeHosanue
CCBLIOYHO20 MEHCOYHAPOOHO20
cmanoapma u yciosHoe 0003HayeHue
cmeneHu e2o coomeemcmeus
CCUIOYHOMY HAYUOHATNLHOMY CINAHOAPIY

['OCT P 41.24-2003 EounoobpasHvie npednucanusi,
Kacarowuecs.

I. Cepmughuxayuu oeuecameneii ¢ 6ocniameHneHuem
om colcamusi 8 OMHOULEHUU ObLMHOCTIU,;

1. Cepmugpuxayuu asmompancnopmuuvix cpeocms 6
OMHOWIeHUY YCMAHOBKU HA HUX Osueamenell ¢
B0CHIIAMEHEHUEM OM CHCAMUSL, CEPMUPUYUPOBAHHBIX
no Muny KOHCMpYKYuu,;

1. Cepmuguxayuu asmompancnopmuuix cpeocma ¢
ogueamensimMu ¢ BOCHIAMEHEHUEM Om CHCAMUs 8
OMHOWEeHUU ObIMHOCU,

V. Uzmepenus mownocmu dsueameneti (IDT)

IIpasuna EODK OOH Ne 24

[OCT P 41.85-99 Eounoobpasuvie npeonucanus,
Kacaowuecs oguyuanrbHozo ymeepotcoenus
ogueameneli GHYMpPEHHE20 C20PAHUA UMY CUCHEM
NEeKMpomscU, NPeoOHaA3ZHAUEHHbIX O NPUBEOEHUs 8
08udICeHUe MeXaHu4ecKux mMpaHCHOPMHbLIX CPeoCcmas
kamezopuu M u N, 6 omuowenuu usmepenus
noie3Hou mowHocmu u maxkcumanvrou 30-munymuou
mowmocmu cucmem snexkmpomsieu (IDT)

IIpasuna EOK OOH Ne 85

['OCT P 52051-2003 Mexanuueckue mpancnopmuule

Ceoonas pesonioyuss 0 KOHCMPYKYUU

cpedcmea  u  npuyenvl.  Knaccuguxayus — u|mpancnopmuuix cpeocms (CP.3)
onpeoenenus (NEQ) (0oxkymenm
TRANS/SC.1/WP.29/78/Amend.3)

Ilpumeuanue - B Hacmosweil madiuye UCNOIb308AHbL CledylOuue  YCOBHblE
0003HAYeHUs. CMeneHU COOMEeMCcmeuss CmaHoapmos.

- IDT - uoenmuunwvie cmanoapmot,

- NEQ - nesxeusanenmuvie cmanoapmeoi.
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