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A. U3JI0XEHUE TEXHUYECKUX COOBPAXXEHNI 1 OFOCHOBAHUI

1. TEXHMYECKAA N DKOHOMUYECKASA OCYIHECTBUMOCTD

Llenb HACTOSIIIETO MPEITIOKEHUST COCTOUT B BBEICHUH IIIO0ATBHBIX TEXHUYECKUX MPABHI
(rTI), Kacarnmxcs mpoueaypsl OQUIIMATBHOTO YTBEPXKICHUS THIIA IBUTATEIel OOIBIION
MOIITHOCTH B OTHOIIIEHHH BHIOPOCOB BBIXJIOMHBIX I'a30B. B OCHOBE 3TOTO MPENIOKECHHUS JICHKHUT
Mpolielypa UCTIBITaHus, pa3padboTtanHas HeoduruanpHoi rpynmnoit GRPE no BCBM
(cM. HeopuMaNbHBIH TOKYMEHT Ne 4, paclipoCTpaHEHHbBIH B X0/1€ COPOK MIECTON CeCCHU
GRPE).

[TpaBuiia, peryaupyromnie acrnekTbl BBIOPOCOB BBIXJIOMHBIX T'a30B JIBUTATENSIMU OOJIBIION
MOIIIHOCTH, CYIIECTBYIOT YK€ MHOTHE T'OJIbl, OJTHAKO ITUKJIbl UCTIBITAHUI U METOJIbI U3MEPEHUs
BBIOPOCOB BechMa paznuyarorcs. st Toro 4roObl MOXKHO OBLJIO MPABMIIBHO ONPENETATh
BO3/ICIICTBHE TPAHCIIOPTHBIX CPEACTB OOJBIION MOITHOCTH HA OKPYKAIOIIYIO CpeAy C TOUKU
3peHusi BEIOPOCOB 3arps3HSIONINX BEUIECTB, MPOLEAYPHI Ta00paTOPHBIX UCIIBITAHUH, U
CJIEIOBATENBHO I'TH, TOJKHBI aJIEKBATHO OTPAXaTh pealIbHbIE YCIOBUS IKCILTyaTaIlluu
TPAHCTIOPTHBIX CPEJICTB.

[Tpennaraembie mpaBuiIa OCHOBaHbI HA HOBOM HCCJIEIOBAaHUH MOJENN IKCILUTyaTalluu
KOMMEPUYECKUX TPAHCIOPTHBIX CPEACTB OOJBIION IPY30MOABEMHOCTH B PEAIbHBIX YCIOBHUSIX BO
BceM mupe. C yueToM coOpaHHBIX TaHHBIX OBUTH YCTAHOBJICHBI JABa PEIPE3EHTATUBHBIX 1IUKIIA
UCTIBITAHNI. Tepexoaubli ki ucnbitanuii (BCIIIL) B cOOTBETCTBHM ¢ TPEOOBAHUSIMHU IS
3armycKa ABUTaTeNs U3 XOJIOAHOTO U TOPSIYEro COCTOSTHUS U LIUKJI UCIIBITAHUHN B YCTOMYHNBOM
COCTOSTHHH JIJIsI 3amycka ropsiuero apurarens (BCYIL), koTopbie COOTBETCTBYIOT THUITHUHBIM
ycnoBusM BokaeHus B EBpomnetickom corose (EC), Coenunennsix Illtarax AMepukw, SImoHun u
ABcTpasiuu. ANbTEpPHATUBHBIE MPOIIETYPHl U3MEPEHHUS BEIOPOCOB OBUIH pa3paboTaHbl OJTHUM U3
koMuTeToB dkcniepToB MCO u omyOimkoBaHbl B KauecTBe ctanaapra SO 16183. Dtor
CTaHAapT 0a3upyeTcs Ha TEXHOJIOTHH U3MEPEHUS BBIOPOCOB BBIXJIOMHBIX Ta30B, MO3BOJIAIONIEH
TIIATETTFHO ONPEENITh 00beM BEIOPOCOB 3arps3HUTENEH U3 OyAYIINX JBUTaTeNeH,
XapaKTePU3YIOMINXCS HU3KUM YpOBHEM BbIOpocoB. Takast NesTenbHOCTh CIY>KUT OCHOBOM JIJIst
pa3paboTku Oyayiero 3akoHoaaTenbeTBa Anonun u EC oTHOCHTENBHO BEIOPOCOB.
[TapaniensHO ¢ TUM B T€YEHHE MOCIETHUX HecKonbkuXx JieT B CoenuneHHbIx [lITarax Amepuku
y’Ke Ha HTHOW OCHOBE BeZIeTCs lieJieHanpaBieHHasi padoTa Mo yCOBEPILIEHCTBOBAHUIO MIPOLIEAYD
U3MEpEHUs BBIOPOCOB, MPOTOKOJIOB UCIIBITAHUN 1 HOPMAaTUBHOM CTPYKTYpHI B chepe
TPAHCTIOPTHBIX CPENICTB OOJIBIION TPY30MOABEMHOCTH, IKCIUTYaTUPYEMBIX KaK Ha JOpOrax, Tak U
BHE JIOpPOr. DTa AesTeNbHOCTh MOATBEPKI€HA COOTBETCTBYIONIEH JOKYMEHTAIHEH B paMKax
HOpMOTBOpUeckoro mporecca B CoenuuenHsix [ltarax Amepuku, KoTopasi onmyOJIuKOBaHa
13 uronsa 2005 roga. HekoTopsie W3 HOBBIX MPOTOKOJIOB UCTIBITAHUN Y)K€ HAIILJIM OTPAKEHUE B
HACTOSAIIUX ITII.
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Horosapusatomuecs: croponsl Cornamenust 1998 roxa nmpusHaior, 9To 10JrocpoyHas
eI UCTIBITAHNH TPAHCIIOPTHBIX CPEJCTB OOJBIION IPY30MOIHEMHOCTHU C TU3EIbHBIM
JBUTATEJIEM, NIPEAHA3HAUYEHHBIX JJIs DKCIUTyaTalli KaK Ha I0porax, Tak U BHE JJOPOT, COCTOUT B
MOJTOTOBKE I'TII, KOTOPBIE TIO CBOEH CTPYKTYpE M CYIIECTBY ObLTH ObI aHAIIOTUYHBI
IpeIIUCaHusIM, KacatollMMCs U3MEPUTENBHOIO 000py/I0BaHus, a TAK)KE U3MEPUTEIBHBIX
nporeayp u Tpeboanuii. [loaromy JloroBapuBaromuecs: CTOPOHBI CYUTAIOT, UTO B Oy IyIIIeM B
3TH TTI TOTPEOYETCst BHECTH MOMPABKHU, C TEM YTOOBI 00ECTIEYNTh MAaKCUMaIIbHOE COOTBETCTBHE
MEXIY T'TII, KAaCAIOIUMHUCS TPAHCTIOPTHBIX CPEICTB OOJBIION TPY30MOABEMHOCTH C AU3EIbHBIM
JBUTATeJIEM, IPeAHAa3HAYEHHBIX I SKCIUTyaTallui Ha JOporax, U pa3padaTbiBaéMbIMH ceiyac
I'TH, KaCAIOIUMUCS TPAHCIIOPTHBIX CPEJCTB C TU3EIbHBIM JBUTATEIIEM, IPEAHA3HAUEHHBIX JJIs
UCIIOJIb30BaHus BHe gopor. Kak oTmedanock paHee, 3TH I'TH HE IPEAYCMaTPUBAIOT MPEAETbHBIX
3HauUEHUH B OTHOILIEHUU BBIOPOCOB. Byaymiuii mpoiecc BHeCEHUS ONPABOK B 3TH I'TII C LENbIO
BKJTIOYECHHUS B HUX MPEICTbHBIX 3HAYEHUH, MO-BUMMOMY, 1aCT YIOOHYIO BO3MOKHOCTD JIsI
COIJIACOBAHUS CKOJIb-TMOO0 CYIIECTBEHHBIX OTJIMYMI MEXKIY I'TII, KaCAIOLUMUCS BCEMUPHOI
COTJIACOBAHHOM MPOIEIYPhI CePTUDHUKAIIMK JBUTaTeNeH 60bInoi MomHocTdH (BCBM), u
OyIyLIMMH T'TI, KaCalOLIMMHUCS HeTopoxkHOI MoOmbHOM Texuuku (HMT). Ha nanHom srtame
npeenbHbIe 3HAaUeHUS HAJISKUT pa3paboTats JloroBapuBarommuMcs CTOpOHaM COTJIACHO MX
COOCTBEHHBIM ITpaBUJIaM MIPOLIETYPHI.

Huxnst ucnbrranuit BCIL 1 BCYL] mo Bo3MOXHOCTH MaKCUMAaJIbHO TOYHO OTPaXXaroT
peanbHbIe TIOPOXKHBIE YCIOBUS IKCILTyaTal[iu ABUTATeNIeld 00JIbIION MOIIIHOCTH BO BCEM MHUPE U
B 3HAUUTEJILHON CTEMEHU MPUOJIMKAIOT K PEAJIbHBIM YCIOBUSM MPOLEAYPHl HCTIBITAHUS 1151
U3MEPEHUs YPOBHS BEIOPOCOB CYIIECTBYIOMIUX U OYIYIIUX JBUTATENCH OOJIBIION MOIIIHOCTH.
WNubMu cioBamu, TIpolieypa UCIIBITAHHS ObLIa pa3padoTaHa TAKUM 00pa3oM, 4TOOBI OHA!

d)  Obula penpe3eHTAaTUBHOMN JUTS PEATbHBIX JOPOXKHBIX YCIOBUH IKCILTyaTaAIlUH
TPaHCIIOPTHBIX CPEJICTB BO BCEM MHUPE;

b)  Obula ciocoOHa 00eCTeYNTh HAMBBICIIMN BO3MOYKHBIH YPOBEHb d(P(PEKTUBHOCTH ISt
CHIDKECHUS YPOBHS BBIOPOCOB B JIOPOKHBIX YCIIOBHSIX;

C)  HCIOJB30Baja CAMYIO COBPEMEHHYIO TEXHOJIOTHIO UCTIBITAHUI, 0TOOpa Mpod U
HU3MEpPEHHUS,

d) Obula mpuMeHHMa Ha MPAKTHKE K CYIECTBYIOIIMM U BO3MOXHBIM OYIYIIHM
TEXHOJIOTUSIM CHUKEHUS YPOBHS BBIOPOCOB BBIXJIOIHBIX I'a30B; U

€)  Obuia crrocoOHa 00eceunTh HA/IEKHOE PAH)KUPOBAHNE YPOBHEH BHIOPOCOB
BBIXJIOMTHBIX FA30B JIBUTATEIISIMU PA3TMYHBIX TUIIOB.

Ha nannowm starme T npeacTaBisioTcs 0e3 yka3zaHusl npeAenbHbIX 3HaueHnid. Takum
o0pa3oM, MpoLeaype UCTIBITAaHUH MOXKET ObITh TPUIAH 3aKOHHBIN CTaTyC, M C YY€TOM 3TOTO OT
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JloroBapuBaromuxcsi CTOpoH TpeOyeTcsl IPUCTYNHUTD K OCYLIECTBIICHHUIO MPOLIECCa BKIIOUEHUS
I'TH B UX HAIIMOHAJILHOE 3aKOHOAATENBbCTBO. HEKOTOpbIe BapuaHThI, PEyCMOTPEHHBIE I'TII,
IPUHUMAIOTCS 110 YCMOTpEHUI0 J0roBapuBaroLINXcs CTOPOH. DTH BapUAHThI CBSI3aHBI C
IpoLEeAYpOH BblIEP>KUBaHMsI IPU TIOBBIIIEHHOHN TeMiieparype B pamkax nukia BCIIL] B
IpolLecce 3aIycKa JBUraTels U3 XO0JIOJHOTO U TOpsiuero COCTOSHUS; ¢ Ko3dduienTom
B3BemmrBanus BCIIL] B X0101HOM U TOpsiYeM COCTOSIHUM; C MaTepuajaMH U pa3Mepamu
(GUIBTpa TBEPBIX YACTHI], a TAKXKE C TAIOHHBIM TOILUTUBOM. BMmecTe ¢ TeM npH ycTaHOBICHUH

O6IIII/IX MMpeaACIbHBIX 3HAYCHHUH 3TH aCIEKThI JOJDKHBI OBITH HOJHOCTHIO COIJIaCOBAHEI.

[Ipu ocymiecTBiIeHNN IPOLEYPhl UCIIBITAHUH, IPEYyCMOTPEHHOM B ATUX ITII,
JloroBapuBaronuMcs CTOPOHAM B paMKax X HaIlMOHAJIBHBIX MTPABHII MITH 3aKOHOIATENILCTBA
npeIaraeTcsi UCIOIb30BaTh MpeaesIbHbIe 3HAaUEeHUs, KOTOPBIE 110 KpaiHEel Mepe COOTBETCTBYIOT
YPOBHIO KECTKOCTH, YCTAHOBJICHHOMY B MX JCUCTBYIOLINX MPaBUIaX, 10 Pa3paboTKu
COTJIACOBAHHBIX MpPECIbHBIX 3HaYeHUI McnonautenbHbM KoMuTeToM (AC.3) B KOHTEKCTE
cornamenust 1998 rona, otHocsAmerocs kK BeaeHnto BeemupHoro hopyma 1ist corilacoBaHUs
npaBuiI B 001actu TpaHcnoptHbIX cpeacts (WP.29). CremoBarenbHo, ypoBHH 3G (HEKTHBHOCTH
(pe3ynbTaThl UCTIBITAHHI HAa BBIOPOCHI), KOTOPBIC JOJIKHBI OBITh IPEAYCMOTPEHBI B I'TII, OYIyT
00CYXIaThCs C YUETOM CaMbIX MOCIETHUX COTJIACOBAHHBIX 3aKOHOIATENBHBIX MOJIOKEHHH,
neicTByromux B JloroBapuBaronInxcsi CTOpOHax, Kak 3To U Tpedyercst Cornamennem 1998 roza.

2.  OXUIAAEMBIE ITPEUMYIIECTBA

[Ipon3BoICTBO KOMMEPUECKUX TPAHCIIOPTHBIX CPEJICTB OOJIBIION IPY30I10BEMHOCTH U
YCTaHABJIMBAaEMbIX Ha HUX JBUTaTeJIeH Bce B OOJBIIEH CTENEHN OPUEHTUPYETCS HA MUPOBOM
PBIHOK. M3roToBUTENIM S5KOHOMHYECKU HE BBITOJIHO MPOU3BOIUTH CYHIECTBEHHO
pa3IMYaroIuecs: MOJICIH, TOCKOJIBKY MPUXOAUTCS 00€CTIeYnBaTh COOTBETCTBHE PA3IINYHBIM
HOPMAaTHUBHBIM TOJIOKEHUSM, KaCAIOIIUMCsI BHIOPOCOB, U METO/IaM U3MEpPEHHS BHIOPOCOB,
KOTOpBIE B IPUHIIMIIE HAIIPABJIEHBI HAa JOCTUKEHHUE OJTHOM U TOH ke nenu. s Oonee
3¢ (EeKTUBHOMN U ONIEPATUBHOMN pa3paOOTKH HOBBIX MOJIENICH TPEOYIOTCS I'TI. DKOHOMHUH,
00ycCJIOBJICHHAs! IPUMEHEHHEM I'TH, OyAET BHITO{HA HE TOJIBKO M3TOTOBHUTEINSAM, HO H - 4TO OoJjee

Ba)XHO - TIOTPEOUTEISIM.

Bwmecre ¢ Tem pa3zpaboTka mporeyphl UCIIBITAHUS TOJIBKO JIJIST PEIICHHUS] SKOHOMHYECKUX
BOTIPOCOB HE TIOJTHOCTHIO COOTBETCTBYET MAHJIATy, MIPEIOCTABIIEHHOMY B HA4a IbHBI MOMCHT
paboTel HaJ 3TUMU TTIL. [Iporenypa UCIBITaHUS JOKHA TaK¥Ke CIIOCOOCTBOBATh
YCOBEPIICHCTBOBAHUIO METOJIOB UCTIBITAHUS JIBUTATENICH OOJIBIION MOIITHOCTH U TIOJTHEE
OTpakaTh HBIHEIITHNE BO3MOKHOCTH JKCILTyaTalluu Takux asurarencii. [1o cpaBHeHUIO C
METOJITaMHU U3MEPEHHUSI, OTIPE/ICIICHHBIMH B JICHCTBYIOIIEM 3aKOHOIATEITHCTBE
JHorosapuBatomuxcs cropoH Cornamrenust 1998 roja, MeTOIbI HCTIBITAHHH, YCTAHOBICHHBIE B

OTHUX I'TII, ABJIAIOTCSA 3HAYUTCIBHO Ooitee PEIPE3CHTATUBHBIMU JIJIA PCAJIBHBIX YCJIOBI/If/'I
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BOXJICHHA KOMMECPUCCKHUX TPAHCIIOPTHBIX CPEACTB BO BCEM MUPC. CneayeT OTMCTHUTD, YTO
npeanrcanrd 3TUX I'Til HAAJIC)KUT JOIIOJIHUTD Tp€6OBaHI/I$IMI/I O KOHTPOJIC 3a BI)I6p0CElMI/I BHC

nukia ucnbitanuit (BBL) u o B/] cucremax (0OpTOBBIX AMAarHOCTHYECKHX CUCTEMAX ).

Taxknm 06pa30M, MOKHO OXUAAThb, YTO IPUMCHCHHUEC 3THUX I'TII B paMKaX 3aKOHOJATC/IbCTBA
Jorosapusatonuxcst cropor Cornamenust 1998 roxa, xacaromierocst BRIOPOCOB, MO3BOJIUT
CHU3UTbH YPOBEHb BBIOPOCOB U3 SKCIUTYaTUPYEMbIX B HACTOSIIIEE BPEMsI IBUTaTENIel BCIIEICTBUE

YIIYYIIEHUS] COOTHOLIEHUSI METOJI0OB UCIIBITAHUI C PEAIbHBIMU YCIIOBUSMM.
3. TIOTEHUUAJIbHAS PEHTABEJIbBHOCTbH

PacdeT TOYHBIX OLIEHOK PEHTA0ETFHOCTH JUISl HACTOSIINUX T'TI HE TIPOU3BOIHICS.
OCHOBHas IPUYUHA ITOTO 3aKJIFOYAETCs B TOM, 4To McnonauTenbhblii komuter (AC.3)
Cornamenns 1998 rosna pemmi npoaopkaTh paboTy Hall STUMU I'TH 03 ydeTa MpeaeabHbIX
BEJIMYMH. DTa 0011ast JOrOBOPEHHOCTH OblJIa TOCTUTHYTA UCXO/IS U3 TOrO IIOHUMAaHUS, YTO
KOHKpPETHBIE TIOKa3aTenu d3PPEeKTHBHOCTH 3aTpaT MOKa eIlle HeU3BECTHRL. BmecTe ¢ TeM MOXXKHO
C TTOJIHOM YBEPEHHOCTBIO 0KHU/AaTh, YTO Takas HH(POpMaIus Oy1eT HaKaluTMBaThCs, TITABHBIM
00pa3oM B pe3ynbTaTe BBEACHUS HACTOSIIMX MTPABUJ B HAIMOHAIBHOE 3aKOHOJaTEIhCTBO
TIOJIOKEHHUS, @ TAKXKE B CBETE PEIICHHsI 00 ONpeIeICHNH COTIAaCOBAaHHBIX MPECTbHBIX BETHUYNH
B KQ4eCTBE CIIEIYIOIIEro Iara B pa3paboTKe HACTOSANIMX ITH. B 4acTHOCTH, O’KUAAETCs, UYTO
Kaxas JloropapuBaromascsi CTOpoHa, BKIFOUAIOIasi HACTOSIINE IPaBUiIa B CBOE HAIIMOHAIBLHOE
3aKOHOJIATENLCTBO, OMPEACITUT COOTBETCTBYIOIINI YPOBEHB KECTKOCTH TpeOOBaHUHN, CBSI3aHHBIX
C MCIIOJIb30BAaHUEM ITHUX HOBBIX MPOIEAYP UCIIBITAHUS, IIPUYEM BBIIICYTIOMSHYTHIE HOBBIE
BEJIMYHMHBI JIOJKHBI OBITH TI0 KpaiiHEel Mepe CTOJb e KECTKHMHU, KaK U COIIOCTaBUMBbIE
CyIIEeCTBYIOIME Mpeanucanus. Kpome Toro, MOTOIMKIIETHAS IPOMBIIIJICHHOCTD MTOCTENIEHHO
HAKOIIUT OIBIT YBS3KH JIFOOBIX PACX0JI0B M KOHOMHUH CPEJICTB C NCIIOIB30BAHNEM JTAHHOMN
IpOIEeTypHl UCTIBITaHUSA. B TakoM cirydae HHPOPMAIIMIO O pacXoax M YPOBHIX BEIOPOCOB
MOYKHO Oy/IeT MPOAHAIM3UPOBATH Ha CIEIYIONIEM dTare pa3padOTKU HACTOSIIUX T'TII, C TEM
YTOOBI ONPEICTTUTH IMOKA3aTeN PEHTA0SIbHOCTH IPUHIMAEMBIX B HACTOSIIIEE BPEMs IIPOLIETYP
UCTIBITAHUS HApSAy C HOBBIMH BETMYMHAMH, KOTOpbIe OyIyT corjacoBaHbl B OyaymeMm. U xoTs
pacdeT u3zep>KeK Ha TOHHY BBIOPOCOB He mpon3Boauiics, skcrepTsl GRPE cunrator, uro

BbIT'OJI4, CBA3aHHAaA C IPUMCHCHUEM 3THUX IIpaBUJI, OUCBUAHA.
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B. TEKCT ITPABUJI

1. LEJIb

Hacrosmue npaBuia HaneneHsl Ha o0eclieueHre COrJacOBaHHOTO Ha BCEMUPHOM
YPOBHE METO/a OIPEIECTICHUS YPOBHEN BHIOPOCOB 3arpsI3HUTENEH 13 ABUTATENEH,
UCTIOJIb3YEMBIX Ha TPAHCIIOPTHBIX CPEJICTBAX OOJBIION TPY30MOAbEMHOCTH,
KOTOPBIE SBIISIOTCS PEMPE3EHTATUBHBIMU C TOUKH 3PEHHS PACIIPOCTPAHEHHBIX B
MUpE peaIbHBIX YCIOBHH SKCIUTyaTalliu TPAHCTIOPTHBIX cpeacTB. llomydeHnHbie
pe3yabTaThl MOTYT OCTY)KUTh OCHOBOH JIJIsl pETYJIMPOBAHUSI aCIIEKTOB BEIOPOCOB
3arps3HMATENEH B paMKaX JAeHCTBYIOIIUX HA PETHOHATIHLHOM YPOBHE MPOLEAYP
o(pHUIIMANBHOTO YTBEPXKICHHS TUTIA U CEPTH(PUKALINY.

2. OBJIACTH ITPUMEHEHU A

Hacrosimue npaBuia npuMeHSIFOTCS B OTHOILIEHHH U3MEPEHUS BBIOPOCOB
ra3000pa3HbIX 3arps3HSIONIMX BEIIECTB M TBEP/IBIX YACTHIl U3 ABHUTATEICH C
BOCIIJITAMEHEHHEM OT C)KaTHUs M IBUTATENICH ¢ MPUHYIUTEIbHBIM 3Q)KUTaHHEM,
paboraromux Ha npupoaHom raze (I1I7) wiu cxmwkennom HedrsiHOM raze (CHI),
KOTOPBII UCIOIB3YETCs TSl 00eCTIeUeHUs! IBUKESHUSI MEXaHMUECKUX TPAHCIIOPTHBIX
CpencTB Kateropuii 1-2 u 2, pacueTHasi CKOPOCTh KOTOPBIX MPEBBIIACT 25 KM/4 1
MaKCHMaJIbHast Macca KOTOPBIX OoJbine 3,5 TOHH.

3. OITPEAEJIEHMA, OBO3HAYEHMA 1 COKPAILIEHMA

3.1 OrnpeneneHus

s ueneit Hacrosmux [Ipasuin

311 "HenpepbiBHas pekynepanus” o3Ha4yaeT NpOoILecC peKylepaluy CUCTEMbI

nocieayronei 00paboTKH BBIXJIOMHBIX Ta30B, KOTOPHI MPOUCXOAUT HETIPEPHIBHO
HJiv, KaK MUHUMYM, OJJMH pa3 Ha UCIBITAHUC B YCIIOBUAX 3aITyCKa JBUTATCIIA B
pazorperom coctosiauu (BCIIL]). [lns Takoro mporecca peKynepaiuu CrielnaibHas
IIPOLIE1ypa UCIIBITAHUI HE HY)KHA.

312 "BpeMs 3ajiepKkH” 03Ha4YaeT pa3HUILYy BO BPEMEHHU MEX/ly MOMEHTOM N3MEHEHHUS

KOMITOHEHTA, TIOJIe)KAIIETO U3MEPEHHUIO B UCXOJHON TOYKE, U MOMEHTOM, KOT'/1a
MOKAa3aHUsI CUCTEMBI TIocyie ee cpabaTeiBanmst 1ocTuraroT 10% oT KOHEUHBIX
nokazanuii (t1p), mpuyeM IpoOOOTOOPHUK OMPEIEIIICTCS B KAUeCTBE NCXOIHOM



3.13

314

3.15

3.16

3.17

3.18

3.19
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TOYKH. B ciydae razo000pa3HbIX KOMIIOHEHTOB 3TO BpeMs IIPEACTaBIIAET OO0
BpeMs [IepeHOca 3aMepseMOro KOMIIOHEHTa OT IPOOOOTOOPHUKA JI0 AETEKTOPA.

"Cucrema deNOX" o3HayaeT CUCTEMY MOCCIYIONIEH 00paOOTKH BBIXJIOMHBIX Ta30B

B IICJIX CHIDKEHUST 00bema BeIOpocoB okuciioB a3zota (NOy) (Hampumep, macCHBHbIC
U akTHBHBIC Katanutuueckue HerrpamuzaTopbl NOy, morinotutenu NOy u ccTeMbI

cenekTuBHOTrO Kataautuueckoro camwkeHus (CKC).

" In3enbHbIN ABUTATENb  O3HAYAET JABUraTeNlb, paO0OTarOMIMMA 110 MPUHIUITY

BOCINIAaMCHCHUS OT CXKaTHA.

"CeMeicTBO ABUraTenel” o3HauaeT 00bEeIMHEHHYIO U3TOTOBUTENSIMU B TPYIIILY

KAaTErOpHIO ABUTATENIeH, KOTOPHIE B CUIIYy CBOEH KOHCTPYKIIHU, OIIPEIEICHHOMN B
NYHKTE 5.2 HACTOSIIEro MPUIIOKEHUS, UMEIOT OJJMHAKOBBIC XapaKTEPUCTUKU B
OTHOILICHUH BBIJICIICHNS BBIXJIOIHBIX I'a30B; BCE WICHBI CEMENCTBA JOJIKHBI

COOTBCTCTBOBATH IMPUMCHACMBIM NPCACIIbHBIM BEJIMYUHAM BI>I6pOCOB.

"CucreMa ABUrarens 03HavyaeT JBUIATElb, CHCTEMY OIPaHUYEHHUS BHIOPOCOB U

KOMMYHUKAIIMOHHBIA HHTepQeiic (ammapaTHoe 000pyI0BaHUE U CUCTEMA
COOOIICHUI) MEX Ty 0JIOKOM(aMH) SJIEKTPOHHOTO KOHTPOJISI CHCTEMBbI JIBUTATEIIS
(B9K) 1 1r00BIM HHBIM 3JIEMEHTOM TPAHCMHUCCHUHU HITH YCTPOWCTBOM YIPABJICHHSI
TPaHCIIOPTHBIM CPEACTBOM.

"Tun gBuratens” o3HaYaeT KaTETOPHIO JIBUTATEIIS, HE HMEIOIIUX MEXITy CO00i

CYHICCTBCHHBIX paSJII/I‘-II/If/'I B OTHOHICHUH XaPaKTCPUCTUK ABUTATCIIA.

"CucremMa mocuenviomein oopadoTKH BEIXJIOMHBIX TA30B" 03HAYAET KATATUTUUYECKUNI

HeWTpanu3aTop (OKUCIUTEIBHBINA I TPEXKOMIIOHSHTHBIH), PUIBTP TBEPABIX
gactuil, cucteMbl deNOX, komOuHupoBanHblid GuibTp deNOX TBepIbIX YaCTHUI 1
1r000€ Ipyroe yCTpOHCTBO OTPaHUYECHHUST BEIOPOCOB 3arps3HSIONINX BEIIECTB,
YCTaHOBJICHHOE Ha BBIXOJIE IBUTATENA. B 3TO ompeneneHne He BXOJUT CUCTEMA
permpkysiiun oTpadoTasmux ra3os (POI), koTopast cuuTaeTcsi HEOThEMIIEMOM

HYaCTbIO ABUTATCIIA.

"MeTo/ MOJTHOTO pa3pekeHMs MOTOKA" 03HAYAET MPOLIECC CMEITMBAHMS TIOJIHOTO

IMMOTOKA BBIXJIOIMHBIX I'a30B € pa3speiKarouuM BO3YXOM OO0 OTACICHUA
COOTBGTCTBYIOHIef/'I q)paKIII/II/I IMOTOKAa paCTBOPCHHBIX BBIXJIOIIHBIX I'da30B B LCIAX
aHaJImu3a.
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3.1.10

3111

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

3.1.18

"T'a30BbIl ABUTATENb" O3HAYAET JBUTATEINb, KOTOPHIA paboTaeT Ha MPUPOJHOM rase

(IT") nu cxmxerroM HedTsiHOM rase (CHI).

"3arpsa3HAINIHe ra3000pa3Hble BEMIecTBa" 03HAYAIOT OKUCH YIIIepo/Ia,

YIJIEBOAOPOIBI H/UJIH YTIICBOAOPOIbI, HE COAepIKaIlre MeTaHa (pu
npennonaraeMom cooTHomeHnn CH1 g5 st muzensHoro apuratens, CHa sps ais
CHI u CHg g3 nnst I1I' 1 mpu ipeanonaraemoit mosexyne CH3Og s U1t u3enbHBIX
JIBUTaTENeH, paboTaronMX Ha dTaHoJIe), MeTaH (P MPeanoiaraéMoM COOTHOIIICHUH
CHg nns TITN) 1 okwmciel a30Ta (BbIpaykaeMbie B KBHUBasieHTe JAByokucH azora (NOy)).

" BbIcokoe 9rciio 000poToB (Nhi)" 03HAYaeT MAKCUMAJILHOE YUCIO 000POTOB

ABUTATCIIA, IPU KOTOPOM AJOCTUTACTCA 70-HpOII€HTHa$I 3ajBJICHHAs MaKCUMaJIbHas1
MOIITHOCTb.

"Huzkoe nciio 060potoB (Njg)" 03HaYaeT MHHUMAIEHOE YHCIIO 000POTOB
ABUTATCIIA, IPU KOTOPOM AJOCTUTACTCA 55'HpOIIeHTHa$I 3as4ABJICHHAasA MaKCHUMaJIbHas
MOIITHOCTB.

"MakcumainbHas MOIHOCTD (Pmax)" 03Ha4aeT MaKCMMaJIbHYIO MOIIHOCTh B KB,

YKa3aHHYIO U3TOTOBUTEJIEM.

"MakcuManbHBIN KPYTAIIUA MOMEHT" O3HAYaeT YUCI0 0OOPOTOB JABUTATENS, IPU

KOTOPOM OOCTUTACTCA MaKCHUMaJILHBIN pr’fSIIIII/Iﬁ MOMCECHT ABHUIaTCIIA, YKa3aHHBII71

HN3IrOTOBHUTCIICEM.

"UcxoaHblii 1BUTATENb O3HAUYAET JBUTATENb, OTOOPAHHBIN U3 COOTBETCTBYIOIIETO

ceMelCTBa JIBUTATENeH TaKUM 00pa3oM, 4TO WX MapaMeTphl BEHIOPOCOB
3arpsA3HAOIINX BEUIECTB SBIIIOTCS PENPE3CHTATUBHBIMU JJIs JAHHOTO CEMENCTBA

JIBUTATEJIEH.

"YcTpolicTBO mocenyomeit 00paboTKH TBEPABIX YaCTHI" 03HAYAET CUCTEMY

nocieayronei 00paboTKH BBIXJIOMHBIX Ta30B, MPEIHA3HAYCHHYIO JUTsI OTPaHHYCHHS
BBIOpOCOB TBepAbIX yacTull (THU) mocpecTBOM MEXaHUYECKOH, a9POTMHAMHYECKOH,
T PYy3MOHHON 1 HHEPIIMOHHON CeTapaluu.

"MeTo/1 YaCTUYHOI0 pa3pekeHus NOTOKA" 03HAYAET MPOLIECC OT/IEIEHUS YaCTH OT

TIOJTHOT'O TIOTOKA BBIXJIOIHBIX Ta30B U €r0 MOCIIEYIOIIee CMEIINBAHHE C
COOTBETCTBYIOIIUM 00BEMOM pa3pekaroIero Bo3ayxa mnepes GuibTpom ordopa
po0 TBEPABIX YACTHLI.



3.1.19

3.1.20

3121

3.1.22

3.1.23

3.1.24

3.1.25
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"Teepabie yacTuiibl (TH)" o3HavaeT 10001 MaTeprai, COOpaHHBIH Ha KOHKPETHOM

(HUIBTPYIOIIEM DIIEMEHTE TTOCIIE Pa3PEIICHUSI BBIXJIOMHBIX Ta30B YHCTHIM
oT(GUIBTPOBAHHBIM BO3AyXOM IpH Temrepatype B npenenax 350 K (42°C) - 325 K
(52°C), nu3amepeHHOI HEOCPECTBEHHO nepe] GUITBTPOM; K HEMY OTHOCHTCS
IPEIKJIE BCETO YIIePO/I, KOHICHCHPOBAHHBIE YTIIEBOAOPO/IBI U CYIb(aTh B
COCIMHEHUH C BOJIOM.

"[IpolIeHT Harpy3Ku" 03HAYaeT COOTBETCTBYIOLIYIO JI0JIF0 MAKCUMAJIbHOTO

MOJIE3HOTO KPYTAIIETO MOMEHTA MPU JAHHOM YKciie 000pPOTOB JBUTATEINS.

"[lepuoanyeckasi peKynepaus’ 03HadaeT MpoIecC peKyIepaun CUCTEMbI

nocieayonei 00paboTKH BBIXJIOMHBIX Ta30B, KOTOPBI MPOUCXOANUT TEPUOMUECKH,
Kak mpaBuiio, MmeHee uyeM uepe3 100 yacoB oObI4HOM paboTHI ABUTaTENs. BO Bpems
IIUKJIOB PEKyTepai HOPMBI BBIOPOCOB MOT'YT OBITh TIPEBBIIICHBI.

"CryiieHyaTslii MUK UCIBITAHUNA B VCTOMYUBOM DEXHUME' 03HAYAET UCTIBITATENbHBIH

IIMKJI, TPEIyCMATPUBAIOIINH 1TOCIIEI0BATEIBHOCTh UCIIBITAHUMN JIBUTATENS B
YCTOWYMBBIX PEKUMAX MPU OMPEACICHHBIX KPUTEPHUSIX YUCIia 000POTOB U
KPYTAILIET0 MOMEHTA, a TAK)KE KPUTEPUU YCTOWYMBOCTH B KAXKIIOM PEXKUME U
OIpeJICTICHHBIC CTYIEHH Tiepexo/ia Mex Iy 3tumu pexxumamu (BCYLI).

"HoMuHaIEHOE YMCII0 000pOTOB" 03HAYAET MAKCUMAIIBHOE YHCI0 000POTOB MPHU

MOJTHOW Harpy3ke, J0MyCKaeMOoe PETYJIATOPOM B COOTBETCTBUH CO CTHICIIH(PUKAITUIMU
W3TOTOBUTEISI, YKa3aHHBIMU B €r0 PEKJIAMHBIX U CEPBUCHBIX MaTepualax, Ui, eCiu
TaKOM PEeryssiTop OTCYTCTBYET, YUCIIO 00OPOTOB, TPU KOTOPOM JIOCTUTACTCS
MaKCHUMaJIbHasi MOIIIHOCTh JIBUTATEIsI, YKa3aHHAsl U3TOTOBUTEIIEM B €r0 PEKIaMHBIX

HJIM CCPBUCHBIX MaTCpUaIIax.

"Bpems cpabaTeiBaHus" 03HAYAET Pa3HUILY BO BPEMEHH MEX]1y MOMEHTOM, B

KOTOPBIN MPOUCXOUT HU3MEHEHNE KOMIIOHEHTA, TIOJICIKAILETO U3MEPEHHUIO B
UCXOJHOW TOYKE,  MOMEHTOM cpabaTeiBanus cucteMbl Ha ypoBHE 90% oT
KOHEYHBIX Moka3anuii (ty) (mpuuem mpoOOOTOOPHUK OMPEIEISIeTCS] B KAYeCTBE
UCXOJIHOM TOYKH), KOTJIa U3MEHEHUE N3MEPSAEMOT0 KOMIIOHEHTA COCTABIISIET HE
menee 60% ot npenenos mkansl (FS) u npoucxoaut meree yem 3a 0,1 cekyH/IbI.
Bpewmsi cpabaTbIBaHUSI CUCTEMBI COCTOMT U3 BPEMEHH 3aJIEPKKH CHCTEMbI U BpEMEHHU

BOCCTAaHOBJICHHA CUCTCMEI.

"Bpems BoccTaHOBJICHHS' 03HAYAET Pa3HUILY BO BPEMEHH B IIpejiesiax

10-90% koHeYHBIX MOKa3aHui BpeMeHH cpadarsiBanus (tgo — t10).
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3.1.26

3.1.27

3.1.28

3.1.29

3.1.30

"V nenbHbIE BEIOPOCHI" 03HAYAET MacCy BEIOPOCOB, BRIPAKEHHYIO B T/KBTY.

"HUcnblTaTeAbHBIN UK 03HAYAET MOCJIEI0BATEILHOCTh UCTIBITATENILHBIX PEXKUMOB,

KOTOpBIE OCYIIECTBISIIOTCS B KaXK/IOM CIIydae C OIPe/IeICHHBIM YHCIOM 000pOTOB U
KPYTSILIMM MOMEHTOM M MOCJIe KOTOPBIX CIEAYET PEXKUM YCTOMYHBOM PabOTHI
nsurarens (ucnsitanne BCYLI) wim nepexoansiii pexxum padotsr (BCIILL).

"Bpems nepexosia” 03HayaeT BpeMsi MEXJ1ly MOMEHTOM U3MEHEHUsI KOMIIOHEHTA,

MOJUIEKAIIETO U3MEPEHHIO B UICXOIHOW TOYKE, © MOMEHTOM, B KOTOPBIN MMOKa3aHUS
cpaboragiieii cucteMbl cocTaBisitoT 50% 0T KOHEUHBIX Mmoka3anuii (tsp), ¢ yuerom
TOT0, YTO UCXOJHOW TOUKOH SIBJISIETCS, 11O ONPENEIECHUIO, TP0000TOOpHUK. Bpems
Iepexo/ia UCIOJIb3YETCs ISl COTJIACOBAHUS CUTHAJIOB Pa3JIMYHBIX U3MEPUTEIIBHBIX
npuOOpOB.

"IlepexOoaHBIN UK UCIBITAHUNI" O3HAYAET [{UKJI UCIIBITAHUN, COCTOSIIINN U3

MI0CJIEI0BATEIbHOCTH HOPMAJIM30BAHHBIX 3HAUCHHUH YKCia 000POTOB U KPYTSIIETO
MOMEHTA, KOTOPbIE H3MEHSIOTCS BO BPEMEHH OTHOCHTENbHO ObicTpo (BCIILI).

"Cpok ciy»Obl" 03HaYaeT COOTBETCTBYIOUIMI TPOOET U/ TIEPHOJ BPEMEHH, B
TEUCHHE KOTOPOTr0 HEOOXOIUMO 00eCTIeUUTh COOMI0ICHHE COOTBETCTBYIOIIUX HOPM
BI)I6pOCOB ra30BbIX BCUICCTB U TBEPAbIX YAaCTHII.

HAYaJbHbIII MOMEHT

BpeMst cpaﬁ aTbIBAHUSA

BpeMsi Hepexoaa A

CpabaTrbiBanue

tlD

'W &
o

'
€ ~1

>< >
| Bpems 3aepKKH  BpPeMsl BOCCTAHOBJICHHS Bpewmsi

Puc. 1: Onpenenenus cuctemsl cpabaTbIBAHUS
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3.2 Oobumwe 0603HaUYECHUS
Eannuna
O0o3HaueHue  M3MEpEHUs 3HaueHue
AlF« - CTexroMeTpruecKoe OTHOILIEHUE BO3AYyXa K TOIUIMBY
C wiH. Yobnem.% KoHnentpanus
(o wiH. Yobnem.% Konnentpanus Ha CyXxoi OCHOBE
Cw MiH. YooBem. % Konmenrpanust Ha BlIaXKHOM OCHOBE
Co MiIH. o6Bem.% DoHOBas KOHIICHTPALUs
Cq - Koaddumument pacxoga SSV
d M Juametp
dv M Juametp ceueHus Tpyoku Bentypu
Do vlc OTtcekaeMblil OTPE30K Ha KOOPJIUHATHOW OCH MPU KAITUOPOBKE
PDP
D - Koaddurment pazpexenus
At c [IpomexxyTok BpeMeHH
Eges r/xkBru VY nenbHbIe BBIOPOCHI Ta3000pa3HBIX KOMIIOHEHTOB
€pn r/kBTu VY nenbHbIe BBIOPOCH! TBEPABIX YACTHII
& r/kBTu VY nenbHbIe BBIOPOCHI B TIPOIIECCE PEKYIEpaALUn
€y r/kBTu B3Beniennslie yaenbHbIE BEIOPOCHI
Eco2 % Cooit anamzatopa NOy mo CO;,
Ee % D¢ hHeKTUBHOCTH dTaHa
Erzo % Cooii anamuzaropa NOy mo Boje
Em % D¢ dexTuBHOCTH METaHA
Enox % DddextuBHOCTH MTpeodpazoBarenss NO
f I'a YacroTa perucrparuu JaHHBIX TPy 0TOOpe TIPoo
fa - JlaGopaTopHbIii aTMOChEpHBIH KO3PDUITUESHT
Fs - CrexuomeTpuieckuii KoapuimeHT
Ha r/kr AOcCoIIOTHAs BIAXKHOCTh BCAChIBAEMOTO BO3/TyXa
Hg r/kr AOCOIIOTHAs BIAXKHOCTh Pa3pekaroliero Bo3ayxa

[ - Hwoxuuii nHaeKc, 0003HAYarONTUi 3aMep MITHOBEHHOTO
sHaueHus (Harmpumep, 1 I'm)

ks - KoaddummenT, yuuTsIBatonuii yeIbHbIA BEC TOTUINBA

Knp - [onpaBounslii ko3 durreHT Ha BaaxkHoCTh st NOy st
JIM3ETIbHBIX JIBUTATEIeH

knc - [TonrpaBounsbIit kKO3hunEeHT Ha BIakHOCTH st NOy m1st
JBUTATEIICH ¢ MPUHYIUTEILHBIM 3Q)KHUTaHUEM

K - Koadpdunment pexynepannu
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O0o3Hauenue

Kw,a
Kud
Kwe
K

Kv
A

Megt

Mk g

Myas

Nh

Eannuna
U3MEpPEHUS

KT

KT

KT

KT
Mmr

MT

KT

KT

KT

KT
r/Monb
r/moib

r/MOJIb

3HayeHune

[onpaBouHkIil KOA(GUIHEHT TPHU TEPEXO0JIe C CYXOT0 PeKuMa
Ha BJIQXXHBIHA 111 BCACBIBAEMOTO BO3/1yXa

[TorpaBouHBI KO3PPHUIMEHT MPH MEPEXOE C CYXOTO peKruMa
Ha BJIIAKHBIN JUIsl pa3perkaroliero Bo3ayxa

[onpaBouHkIil KOA(GUIIHEHT TPHU TTEPEX0JIe C CYXOT0 PeKuMa
Ha BJIQXXHBIH JJI51 pa3pekeHHOTO BBIXJIOITHOTO Ta3a

[TonpaBouHBI KO3PPHUIMEHT MIPH MEPEXOE C CYXOTO peKruMa
Ha BJIQXXHBIN JIJIs1 IEPBUYHOTO BBIXJIOMHOTO ra3za

Oynkuus kanmuoposku CFV
KoaddurmenT nzdbiTka Bo3myxa

Macca npoObI pa3pexaroIiero Bo3ayxa, Mpomie/ero 9epes
GbuUIBTPBI 0TOOPA MPOO TBEPIBIX YACTHIL

OO6m1as Macca pa3peKeHHBIX BBIXJIOMHBIX Ta30B B TCUCHUE
IUKJIA

Macca 3KBUBaJICHTHOI'O PA3pPECIKCHHOI'0 BBIXJIOITHOI'O I'a3a B
TCUCHHUC HUCIIBITATCIBHOI'O ITUKJIA

OO1m1ast Macca BBIXJIOIIHBIX Fa30B B TEYEHUE LIUKIIA
Macca oToOpaHHOM IPOOBI TBEPBIX YACTHUIL

Macca oToOpaHHO# MPOOBI TBEPBIX YACTHI] B Pa3perkaroIiemM
BO3/IyXe

Macca ra3oo0pa3HbIX BEIOPOCOB B TEUEHUE HUCITBITATEIIBHOTO
IUKJIA

Macca BBIOPOCOB TBEPJIBIX YACTHI] B TCUCHUE UCIIHITATEILHOTO
HUKIa

Macca oToOpaHHOM MPOOBI BEIXJIOMHBIX TA30B B TEUEHUE
HUCIIBITATCIIPHOT'O ITUKJIa

Macca Pa3pCKCHHBIX BLIXJIOITHBIX I'a30B, IMMPOIICAIINX YCPE3
CMECHUTEIILHBIM KaHall

Macca pa3peXeHHBIX BBIXJIOIHBIX ['a30B, IPOLICAIINX Yepe3
¢GmIIBTpHI 0TOOpPA TBEPABIX YACTHUI]

Macca BTOpHUYHOTO pa3pekaroliero Bo3ayxa
MonsipHast Macca BCachbIBa€MOIO BO3yXa
MounsipHasi Macca BBIXJIOIHBIX Ia30B
MounsipHasi Macca ra3oBbIX KOMIIOHEHTOB
Yucno 3amepoB

Yucno 3aMepoB B MPOIIECCe PeKyIepaun
Yucno 060poTOB ABUraTEINS

Bricokoe uncio 000pOTOB IBUTATEIS



O6o3HaucHUE
Nio
Npref
Np
Pa

Po
Pd
Pp
Pr
pS
Omed
Omaw
Omce
Omer

Omcp

Omdew

Omdw

Omedf

Omew

Ormex

Omr
Omp

Ovcvs
Qvs

Cwt
Ig
b
I

F'm

Eannuna
U3MEpPEHUS

klla
klla
klla
klla
klla
Kr/c
Kr/c
Kr/c
Kr/c

Kr/c
Kr/c

Kr/c

kr/c

Kr/c

kr/c

Kr/c

Kr/c

m3/c

nM3/MuH

cM3/MuH
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3HaueHue
Huszkoe unciio 060poToB ABUTATEINS
[TpeamountaeMoe YUCIIO 0OOPOTOB JABHTATEIS
Yucno oboporos Hacoca PDP

JlaBiieHME HACBIIEHHBIX MTAPOB BCAChIBAEMOI'0 BO3/1yXa B
JIBUTATEJIE

O6mee atmocepHoe TaBICHUE

JlaBJieHHe HACBIIICHHBIX ITAPOB Pa3peKarOIIEro BO3IyxXa
AOComoTHOE JJaBICHHE

JlaBiieHrEe BOISIHBIX ITAPOB MOCIIE OXJIAXK A0S BAaHHBI
Cyxoe atMochepHOe JaBJICHHE

Pacxoj BcackiBaeMOro Bo3ayxa Mo Macce Ha CyXOi OCHOBE
Pacxon BcackiBaeMOTo BO3/IyXa IO Macce Ha BIaKHON OCHOBE
Pacxoj yriepoja mo Macce B MCXOJIHBIX BBIXJIOMHBIX T'a3ax
Pacxon yrimepoja mo macce B BUTaTesie

Pacxox yrieposa mo Macce B CHCTEME YaCTHYHOTO
pa3psKeHHS ITOTOKA

Pacxo pa3pexeHHBIX BBIXJIOIMHBIX Ta30B 10 Macce Ha
BJIA)KHOU OCHOBE

Pacxong paspeiKaronero Bo3ayxa 1mo Macce Ha BJIa)KHOM OCHOBE

DKBHUBAJICHTHBIN PacXo]] pa3peKEHHBIX BBIXJIOIMHBIX Ta30B HA
BJIA)KHOU OCHOBE

Pacxoa BBIXJIOIIHBIX TA30B IO MAacCE Ha BIAXXKHOM OCHOBE

Pacxox mpoOsI o Macce, mpomuieaieii 4epe3 CMeCUTENbHBINA
KaHaj

Pacxon TormBa no macce

Pacxon HpO6BI BBIXJIOIIHBIX I'a30B, IOCTYIIAOIIUX B CUCTCEMY
YaCTUYHOI'O PA3pPECIKCHHUA ITOTOKA

O0beMHBIN nokaszaresib CVS

CHCTEeMHBIH TTOKa3aTeb pacxola CUCTCMBbI aHAaJIn3a
BBIXJIOIIHBIX I'a30B

[Toka3zaTens pacxoia MHIUKATOPHOTO Taza
Koaddunment pazpexeHus

CooTHotieHne 1uameTpoB SSV

Koadduruent cpadbareiBanus FID Ha yrieBomopoasr
Koadpdumuent cpadareiBanus FID Ha metanon

CooTHOIIEHUE IaBlicHud SSV
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O0o3Hauenue

I's

0

ts0

too

Vo
Vs

Wt
Wref

3.3

Eannuna
U3MEpPEHUS

Kr/M3

kr/M3

3HaueHue
Cpenunuii mokaszaresb 0TOOpa mpod
[ImoTHOCTB
[T1OTHOCTH BBIXJIOITHBIX TA30B
CrannapTHOe OTKIIOHEHUE
AOcoitoTHas TeMIiepaTypa
AOcoutoTHasl TeMIlepaTypa BCaChIBAEMOI0 BO3/IyXa
Bpewms

Bpemst Mexx Ty HauaIbHBIM MOMEHTOM U MOMEHTOM, B
KOTOPBI Mokazanus nqocturatoT 10% ot KOHEYHBIX MOKa3aHul

BpeMSI MCXKAYy Ha4YaJIbHBIM MOMCHTOM U MOMCHTOM, B
KOTOpBIﬁ IIOKa3aHusA AOCTHUTAIOT 50% 0T KOHEUHBIX TOKA3aHUH

Bpemst Mexx 1y HauaIbHBIM MOMEHTOM U MOMEHTOM, B
KOTOpBI mokazanus qocturaroT 90% oT KOHEYHBIX MOKa3aHUN

CooTHouleHne MeXKAY INIOTHOCTBIO ra3000pa3HOro
KOMITOHEHTA 1 MJIOTHOCTBIO BBIXJIONTHBIX Ta30B

O0Bem raza, HarHeTaemoro 3a ojauH ooopor PDP
O0beM cucTeMbl aHAIU3aTOPa BHIXJIOIHBIX Ta30B
DakTU4eCcKHil LUK pabOThl UCIIBITATEILHOTO IIUKIIA
HcxonHblii UK paboThl HCHIBITATENBHOTO LIUKIIA

Oynknus kanmuoposku PDP

O0603HaYeHns U COKpanni€cHusA COCTaBa TOIJIMBaA

WALF
WBET
Weam
WDEL
WEPs
o

/4
o

&

cojiepKaHKe BOJIOPOIa B TOIUIMBE, % OT Macchl
cojiepKaHKe yriepoja B TOIIuBe, %0 0T Macchl
cojiepKaHKe cephl B TOIUTHBE, % OT MaccChl
cojiepKaHKe a30Ta B TOIUTHUBE, %0 OT MaccChl
cojiepKaHKe KMCIIOpoa B TOIUIMBE, % OT Macchl
moJsipHas ot Bogoposa (H/C)

moJsipHast joiist cepsl (S/C)

moJsipHas goiist azora (N/C)

moJsipHas joiist kucioposa (O/C)

1o oTHoueHuo K ronauBy CH,ON S,
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0O003HaYeHUs U COKPAIIEHU XUMUYECKUX KOMIIOHEHTOB

C1
CHg4
CoHs
CsHs
CO
CO,
DOP
HC
H,O
NMHC
NOy
NO
NO,
PM

CokpaiiieHus

CRv
CLD
CVsS
deNOy
EGR
FID
GC
HCLD
HFID

LPG
NDIR
NG
NMC
PDP
% FS
PFS

VGT

VYrnepon 1, 5KkBUBaJIEHTHBIN YIIIEBOAOPOLY
Meran

OtaH

[Iponan

Okucsk yriaepoaa

JByokucs yriepoaa

Juoktungronar

I'mapoBogopoabt

Bona

YreBoaoposl, HE coAepKallue MeTaH
Oxwucael a30Ta

Oxwuceh azora

JIByokucsh a3ora

T4

TpyOka BeHTypH ¢ KpUTHUYECKHM PacX0I0M
XEeMUITIOMUHECLIEHTHBIN JETEKTOP

OT60p 1p0o0 MOCTOSIHHOTO 00BEMA

Cuctema nocneayrorieit oopadotku NOy
Penmpkymsiys BBIXJIOMHBIX Ta30B
[InaMeHHO-MOHU3aMOHHBIN IETEKTOP

I"azoBbIit XxpomoTorpad

HarpeBaemblil XeMUTIOMUHECIIEHTHBIN IETEKTOP

HarpeBaewmplil iiaMeHHO-MOHU3AIIMOHHBII
JIETEKTOP

Cxmxennbiit HeTsHOM Ta3 (CHI')
Henmucnepcuonnslii nHPpaKkpacHBIN aHATU3aTOP
IMpupoaustii ras (I1I)

OTtnenurenb HEMETaHOBBIX (DpaKITHii
ITopmneBoi Hacoc

[TponeHT npeaena mIKabl

Cucrema 4acTUYHOTO OTOKA

TpyOxa BeHnTypH 117151 103BYKOBBIX TOTOKOB

TypOuHa ¢ u3MeHseMoil reoMeTpueit
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5.1

511

OBILME TPEBOBAHUA

Cucrema nBuraress J0JKHaA OBITh CIIPOSKTUPOBAHA, HU3TOTOBJIEHA U CMOHTHUPOBAaHA
TakuM 00pa3oM, 4TOOBI B OOBIYHBIX YCIIOBUSX IKCIUTYaTAllMH BUTATEITH
COOTBETCTBOBAJI IIOJIOKEHUSM HACTOAIIETO IPUIIOKEHHUS B XOJE BCETO CPOKa
CIIy’KO0BbI, KaK 3TO OIpe/eseHo B HacTosAmuX [IpaBunax.

TPEBOBAHIA K OKCIUTYATAIMOHHBIM ITOKA3ATEJISIM

[Ipu ocymiecTBIEHUH POEAYPHI UCTIBITAHHS, IPEAYCMOTPEHHON B 3TUX I'TII, B
paMKax CBOET0 HallMOHAJIBLHOT'O 3aKOHOATeNbCTBA J|OroBapuBaIOIIMMCS CTOPOHAM
Cornamenust 1998 royia pekOMeHIyeTcst UCTIOIb30BaTh MPE/ICIIbHBIC BETMIHHBI,
KOTOpPBIE COOTBETCTBYIOT 10 KpaifHEH Mepe TaKOMY e YPOBHIO JKECTKOCTH, KaK U B
UX JIHCTBYIONIMX npaBuiax, noka Mcnonaurenseiii komuret (AC.3) Cornamenus
1998 rona He pazpaboTaeT Ha OoJiee TTO3THEM dTAle COTIACOBAHHBIC MPEICTbHBIC

BCJINMYHHBI 1)1 BKIIFOYCHUA B I'TII.

BI)I6DOCI>I Fa3006D3.3HI>IX 3arpA3HAONINX BCIIICCTB U TBEPABIX YACTHIL

Br16pock! ra3000pa3HbIX 3arps3HSIOMMX BEIIECTB M TBEPAbIX YaCTHIL JBUTATEIEM
onpeeNstoTcst Ha ocHOBE uctbITatenbHbIX 1UKI0B BCIIL u BCYLI, onucanHbix B
nyHkTe 7. CucTeMbl U3MEpeHHs TOJKHBI YIOBJIETBOPATH TPEOOBAHUAM
JIMHEHHOCTH, N3JI0)KEHHBIM B yHKTE 9.2, u cienudukanusm nmynkra 9.3 (3amepsl
ra3000pa3HbIX BEIOPOCOB), MMyHKTa 9.4 (M3MEpeHHEe TBEPIbIX YACTHII) 1
no6aBiieHUs 3 K HACTOSIIEMY MPHIIOKEHUIO.

KomnieTeHTHBIN Oopras, BbIAOMUN OPUIIHMATIEHOE YTBEPKACHHUE 110 TUITY
KOHCTPYKIUHU, MOKET JOIYCTUTh MCIOJIb30BaHUE UHBIX CUCTEM WIIM aHAIIU3aTOPOB,
€CJIM OH YZOCTOBEPUTCS B TOM, UTO OHU 00ECIIEUYNBAIOT SKBUBAJICHTHBIE PE3YJIbTAThI
B COOTBETCTBUU C IMyHKTOM 5.1.1.

DKBUBAJICHTHOCTH

DKBUBAJICHTHOCTH CHCTEMBI OMPEICISIETCS Ha OCHOBE KOPPEISIIMOHHOTO aHaIn3a
MapaMeTpOB pacCMaTPUBAEMOMN CUCTEMBI U OJTHOM U3 CUCTEM, YKA3aHHBIX B
HACTOSIIEM MPUIIOKEHUH C UCIIOJIb30BaHUEeM ceMu (Min Oostee) map oOpasIioB.

"Pe3ynbTarhl" 03HA4YAIOT B3BEIICHHBIE 3HAUEHUS BEIOPOCOB B XOJI€ KOHKPETHOTO
nukia. McnelTanue Ha mpeaMeT KOPPEISIMOHHOTO aHaIN3a JTOJKHO TTPOU3BOIUTHCS

B OJTHOHM M TOM e JabopaTopuH, B OJHON U TOU K€ UCTIBITATEIbHOM KaMepe U Ha
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OJIHOM U TOM >K€ JIBUTATEeJIE U MPEIMNOYTUTEILHO B OJIHO U TO K€ BpEMS.
DOKBUBAJICHTHOCTh CPEHUX 3HAYCHHI OTACIHHBIX IMap MPo0 ONpeessieTcs ¢
MOMOIIIBbIO CTATUCTUYECKUX KpuTepueB F u t, kak ykazaHo B no6asieHuu 4,
3HAYEHHS KOTOPBIX MOJTYYEHBI B UCTIBITATEIBLHOM KaMepe J1adbopaTopuu, U
XapaKTEPUCTUK JIBUTATENsI, OIMCAHHBIX BhINIE. PE3KO OTKIIOHSIOMIMUECS 3HAYCHUS
ompexaenstores B coorBercTBuu ¢ 1SO 5725 v 3 6a3bl TaHHBIX UCKITIOYAFOTCS.
HcnonszyeMble CUCTEMBI KOPPEISIIIUN PE3YIbTaTOB UCTIBITAHUHN JOJKHBI
YTBEPKJIaThCsI KOMIIETEHTHBIM OPraHOM, BBIJAIONIUM O(UIIUATIEHOE YTBEPKICHUE
0 TUITY KOHCTPYKIIHH.

52 CeMeicTBO ABUTaTEIEH

521 OO01ne mMoNoXKeHUA

CewmelicTBO BUTaTENEN XapaKTEPU3yeTCsl COOTBETCTBYIOIIMMH KOHCTPYKTHBHBIMU
napamMeTpamu. Onn JOJDKHBI OBITH O6HH/IMI/I JJIA BCEX I[BHF&TGJIGIZ, BXOOAIIUX B
JaHHOC ceMeicTBO. M3roroBuTeb ABUTATCIIAd MOXKET YCTAHABJIMBATL, KAKUC
ABUTATCIIN OTHOCATCA K TOMY UJIKX HHOMY CeMefICTBy Z[BPIFaTeJICfI Ha OCHOBC
COOJTIOIEHUS] KPUTEPUEB MPUHAIIICAKHOCTH K JAHHOU KaTerOpHH, EPEUUCICHHBIX B
nyHkre 5.2.3. CemeiicTBO ABUTATENEH MOMICKUT YTBEPKIACHUIO KOMIIETEHTHBIM
OpraHoOM, BBIJAIOIIUM O(DUIIHAIEHOE YTBEPKACHUE 110 THITY KOHCTPYKIIHH.
WzroroBuTens TOMHKEH MPEACTAaBUTh OPraHy, BhIIAIONIIEMY O(UITHATIEHOE
YTBEPKACHHE 110 TUITY KOHCTPYKIIMH, COOTBETCTBYIOIIYIO HH(OPMALINIO,
KaCcaloIyrCsl YPOBHEH BEIOPOCOB JBUTATEIISIMU, OTHOCSIIIIUMUCS K TAHHOMY
CEMEHCTBY.

522 Oco0ble cnyuaun

B HEKOTOpPBIX ciydasx MexAy lapaMeTpaMu MOKET CYIIECTBOBATh ONPEIEICHHAs
B3aMMOCBS3b. DTOT MOMEHT CJIeZlyeT IPUHUMATh BO BHUMAHUE C IIEJIBIO
o0ecrnieunBaTh BKIIOUYEHHE B OJTHO U TO K€ CEMENCTBO ABUTaTENIEN TOJIBKO
JIBUTATEIIN C aHAJOTMYHBIMU ITapaMEeTpaMu BEIOPOCOB BBIXJIOMHBIX I'a30B. JTU
CIIy4yau JOJIKHBI OIIPEAEIIATHCS U3TOTOBUTENIEM U JOBOJUTHCA 10 CBEACHUS
KOMITIETEHTHOTO OpraHa, BBIJAIOIIEro O(QUIIHaIbHOE YTBEPKACHUE 110 THITY
KOHCTpyKuuu. llociie 3TOro OHM NPUHUMAKOTCS BO BHUMAaHKE B KAYECTBE OJTHOTO U3
KpUTEpHeB (pOpMUPOBAHHSI HOBOT'O CEMENUCTBA IBUTATENICH.

B ciydae ycTpoiicTB mim 0coOeHHOCTEH, KOTOpBIE He TIepEUnCIIeHbl B yHKTE 5.2.3 1
KOTOpBIE OKA3bIBAIOT CYIIECTBEHHOE BO3/I€HICTBIE HA YPOBEHb BBIOPOCOB, 3TO
000pyI0BaHUE JJOIKHO ONPEAEIATHCSI N3TOTOBUTEIEM Ha OCHOBE HaJJIekKalleH
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5.2.3

5231

5232

52321

52322

5233

TEXHUYECKOH NMPaKTHKH, U COOTBETCTBYIOIIAs WH(POPMAIHS JOKHA TOBOAUTHCS 10
CBE/IEHUS] KOMIIETEHTHOTO OpTaHa, BBIAAIONIETO O(QUIIMATIFHOE YTBEPKACHUE 110 THUITY
KOHCTpykuuu. llociie 3TOro OHM NPUHUMAKOTCS BO BHUMAHKE B KAYECTBE OJTHOTO U3
KpUTEepHeB (pOpMUPOBAHHS HOBOT'O CEMENCTBA IBUTATENIECH.

B nomonHeHwe k mapameTpam, MepeurciIeHHBIM B MMyHKTE 5.2.3, H3TOTOBHUTEIH
MO>KET MCTIOJIB30BaTh JIOMOJHUTEIbHBIE KPUTEPHUH OIPECIICHHS CEMEICTB, Oosee
OTpPaHWYEHHBIX TI0 pazMepy. DTH MapaMeTpbl HE0OSI3aTeIBLHO JTOJDKHBI OBITH TEMH
K€ TTapaMeTpaMu, KOTOPbIE OKa3bIBAIOT BO3/ICUCTBUE HA YPOBEHBb BHIOPOCOB.

[TapameTpsl, onpeaensonme CEMEMCTBO ABUTATENICH

IIukn coxxuragus

a) 2-TaKTHBIN ITUKII,

b)  4-takTHBI UK,

C)  pOTOpHBIN JABHUTaTEb,

d) mpouwme.

Konduryparus nuInHIpOB

PacrionokeHne NUIHHAPOB B OJIOKE

a)  V-oOpasHoe,

b) B psx,

C)  paauajibHOE,

d) mpouee (o Tumy cBOOOAHO-TIOpIITHEBOTO, \W-00pa3Hoe | T.].)
OTHOCHTEITBHOE PACIIOIOKEHUE IIHITHHIPOB

JIBATATENN C OJJHUM M TEM K€ OJJOKOM MOTYT IIPUHAIIEKATH K OJTHOMY U TOMY XK€
CEMEMCTBY, TIPH YCIOBUH, YTO UX MEKIIEHTPOBBIE PACCTOSHHS MEXK/TY IIUITHHIPAMH
OCTarOTCsl TEMH XKE.

OcHOBHas cUCTEMA OXJIAXKICHUS

a)  BO3JAYyIIHAs

b)  BomsHas
C)  MacisHas
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PabGounit 00beM OTAETBHOTO UITUHIPA
JIBurarens ¢ 00beMoM oHOTo nunuHapa > 0,75 L[M3

JUyist TOro 4TOGBI ABHTATENHN ¢ 00HEMOM EIMHIYHOrO ATHHAPA > 0,75 1M° MOXKHO
OBUIO paccMaTpUBATh Ha MPEIMET BKIIOYSHHUS B OJTHO U TO JK€ CEMEHCTBO
JBUTaTeNel, pa3dopoc 3HaueHuil pabodero oo0beMa OTACTBHBIX HWINHAPOB HE
JOJDKEH MpeBbimaTh 15% ot HanbobIIero 3HaueHUS 00beMa OTACITHLHOTO IUIMH/IPA
B IIpEJIeNax JAHHOT'O CEMENCTBA.

JlBurarens ¢ 00beMoM enuHUYHOTO IHHpa < 0,75 L[M3

JUyist TOTO 4TOGBI ABHTATENHN ¢ 00HEMOM EIMHIYHOrO ATHHAPA < 0,75 1M° MOXKHO
OBUIO paccMaTpUBATh Ha MPEIMET BKIIOYSHHUS B OJTHO U TO JK€ CEMEIHCTBO
JBUTaTeNel, pa3dopoc 3HaueHui pabodero oo0beMa OTACTBHBIX HWINHAPOB HE
noJbkeH npeBbimaTh 30% oT HauboIbIIero 3HAYEHUS 00heMa OTACIHLHOTO IUIMH/PA
B TIpe/ieiax JaHHOTO CEMEWCTRa.

JlBurarens ¢ MHBIMH TPEACTbHBIME 3HAUCHUSIMHU padouero oobemMa eTMHUIHOTO
UWIMHIpA

JlBuratenu ¢ paboynM 00bEMOM OTAETHHOTO IIHJIMHIPA, KOTOPHIA MPEBHIIACT
npeenbHbIe 3HaUeHUs, YKa3aHHbIe B MyHKTax 5.2.3.4.1 u 5.2.3.4.2, moryT
paccMaTpUBaThHCS Ha TIPEAMET BKIIOUEHHUS B OHO U TO e CEMEWCTBO MPH yCIOBUU
YTBEP)KJICHHUSI KOMIIETEHTHBIM OPTraHOM, BBIAAIOIIUM O(UIIHATEHOE YTBEPKACHHUE 110
TUIY KOHCTpYKUIUHU. OdHuImaabHOe YTBepKISHHE TPOU3BOJINUTCS Ha OCHOBE
TEXHHUYECKHUX JIEMEHTOB (pPacyeToB, MOJCITHPOBAHHSI, IKCIIEPUMEHTATBHBIX
pe3yNbTaToOB H T.J.), MOATBEPKAAIONINX, YTO MPEBBIIICHUE MPEACTbHBIX 3HAYCHHUI HE

OKa3bIBaCT CYIICCTBCHHOI'O BJIMAHUA HA BI>I6pOCI>I BBIXJIOIIHBIX I'a30B.

MCTOZI BCaCbIBaHHA BO3yXa

a) 0e3HaTyBHBII
b) ¢ HagmyBOoM
C)  CHAIAYBOM M C OXJAJUTE]IEM HAlHETAEMOIO BO3IyXa.

Tun Toruinsa

a)  JHU3eIbHOE
b)  npuponnsrii ra3 (I1I)
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5.2.3.7

5.2.3.8

5239

5.2.3.10

52311

C)  oxwkeHHbI HeTsHOM ra3 (CHI)
d) oranon.

Tun kameps! cropaHus

a)  OTKpBITas
b) pasmencunas
C)  HHBIC THIIBL

Tun 3axuranus

a)  TPUHYIUTEIbHOE 3aKUTaHUE
b)  BocrlamMeHEHHE OT CIKATHS.

Kitammansl 1 ux pacrnonoxxeHue

a)  KoH(pHrypamnus
b)  uwcio KIamaHOB Ha OMH MUTHH/IP.

Tun Ioaa4yu TOoIlJIMBa

a)  THII MOJa4yM KUIKOTO TOILIMBA
i)  HaHOC M Maructpaib (BBICOKOTO JaBJIEHHUS) H HHKEKTOP
i)  pAOHBIN MM paclpeaeIuTEIbHBIA HAHOC
iii) OTIENbHBIA HAHOC WUJIH OTACIIbHBIA HHKEKTOP
iv)  oOumii HarHeTaTeIbHBIN TPYOOTIPOBO/I
V)  xapGroparop(br)
vi)  mpouee.

b)  Tun momauw ra3oBOro TOIIKMBA
i)  raszoobpasHoe
i) JKHUIKOE
iii)  ugepe3 cMeCHTEBHBIHN OJIOK
iv)  mpouee.
c)  Uublie Tums

Paznuunble ycTpolicTBa

a)  pemUpKyIAnus BeIXJIONHBIX ra3oB (EGR)
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b)  BHpbICK BOJIBI
C)  HarHeTaHWe BO3JyXa
d) mpouce.

Meron 371€eKTPOHHOTO KOHTPOJIS

YecrpoiictBo anektponHoro kouTpoisi (ECU) Ha nBurarene paccmarpuBaercs B
KauecTBE OJHOTO M3 OCHOBHBIX MTapaMETPOB CEMEUCTRA.

B cnyuae nBurarenei, OCHaIlleHHBIX CUCTEMON JIEKTPOHHOTO PETYJINPOBAHMUS,
M3TOTOBUTEIND JOJIKEH MPEICTaBUTh TEXHUUYECKUE DJIEMEHTBI C Pa3bsICHEHUEM
IPUHIIUIIOB BKJIFOUEHUS 3TUX JIBUTaTesIel B OJTHO U TO K€ CEMENUCTBO, T.€. IPUYHNHBI,
10 KOTOPBIM 3T JABUTATENN JOJIKHBI, KAaK 0)KUJAETCS, YIOBIETBOPAThH TEM e
TpeOOBaHUSAM, KOTOPBIE MPEABSIBISIFOTCS K CHCTEME BBIOPOCOB BBIXJIOITHBIX T'a30B.
OTHUMH 3JIEMEHTaMHU MOTYT OBITh PacyeThl, MOJECIUPOBAHHE, OLICHKH, OITUCAHHE
[IapaMeTpoB BIIPBICKA, PE3YJIbTAThl SKCIIEPUMEHTOB U T.1I.

[IpuMmepsl cucTeM KOHTPOIIS:

a)  MOMEHT BIIpBICKA

b)  nmaBnenue BhpbIcKa

C)  MHOTOTOYEYHBII BIPBICK

d) nmaBieHue HagIyBa

e) TypOWHA C U3MECHIEMOU reoMeTpHUCH
f)  peuMpKyyAIuUs BBIXJIOMHBIX Ta30B.

Cucremsl nocnenymouieil 00pabOTKH BBIXJIOMHBIX I'a30B

@DYHKIMS U COUETAaHUE CIEAYIOLUX YCTPOICTB pacCMaTpUBAIOTCS B KAUE€CTBE
KPUTEPUEB BKIIIOUEHUS ABUTaTEIEd B COOTBETCTBYIOIIEE CEMEICTBO:

a)  OKUCIIUTEIbHBIH KaTaJIMTUUYCCKUI HEHTPaIH3aTop

b)  TpPeXKOMIOHEHTHBII KaTATUTHYSCKUN HEHTpATU3aTOP

c) cucrema DeNOX c cenextuBHbIM cHIkeHneM ypoBHs NOy (1o0aBka peareHra-
BOCCTaHOBHUTEJIS)

d) mpoune cucrempr DENOX

€)  YJIOBHTENb TBEP/BIX YACTHI] C ITACCHBHOM peKyrepanuei

f)  ynoBuTenb TBEpIBIX YACTHI[ C AKTHBHOM pPEKyIepanuei

g) MpoYHe YIOBUTEIN TBEPIBIX YACTHIL

h)  mpouwme ycrpoiicTsa.
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524

5241

Korna nBurarens cepruduimpyercs: 6e3 CHCTeMBI ocenyomeil 00padboTku - 1160
B Ka4€CTBC UCXOAHOI'O ABHUIaTCIIA, JINOO B KAa4ECTBE JABUTATCIIA, OTHOCAILICTOCA K
JaHHOMY CeMCﬁCTBy, - TO TOrga I[aHHBIﬁ ABUTATCIlIb, B CJIydac €ro OCHAIICHUA
OKHUCJIUTCIIBHBIM KaTaJIUTUYCCKUM HeﬁTpaHHSaTOpOM, MOXKET 6I)ITI) BKJIFOYUCH B TO K€
CEMENCTBO JABUTATENIEH, €CIIU ITO HE MIPEATIOIAracT M3MEHEHHUsI TOIJIMBHBIX
XapaKTEePUCTHK.

Ecnu 310 npenmnonaraer He0OXOAMMOCTD UCTIOIB30BAHUS TOIUIMBA C KOHKPETHBIMU
XapaKTCPUCTHUKAMU (HaHpI/IMep, HCIIOJIb30BAHUC YJIOBUTCIIA TBCPABIX HaCTHUI], B
cllydae KOTOpOTo JJisi 00ecTiedeHus Ipoliecca peKynepanud HeoOXo UMbl
CIICHUAJIbHBIC I[O6aBKI/I B TOHJII/IBO), TO pCIICHUC BKIIFOYUTH €TI0 B OAHO U TO KE€
CEMEHCTBO AOJIKHO IMPUHHUMATLCA Ha OCHOBEC TCXHUYCCKUX IJICMCHTOB,
MNpEaACTaBIISICMBIX U3TOTOBUTCIICM. OTH 3IEMEHTHI AOJIKHBI YKa3bIBATh, YTO
O)KI/IIIaeMI)II;'I YPOBCHBb BI>I6pOCOB BBIXJIOIIHBIX I'a30B ABUTI'aTCJIEM, OCHAILICHHBIM
TaKHUM 06pa30M, COOTBCTCTBYCT TEM KC NPCACIbHBIM BEJIMUYNHAM, KAK U
HeOCHaHIGHHBIﬁ JABUT'ATCIIb.

Ecnu nBurarens cepTuuupoBan ¢ CHCTEMOH TOCIeAyIome 00padoTku - 1o B
Ka4€CTBC UCXOAHOI'O ABUIaTCIIA, JIM0O0 B KauecTBE JABUTAaTCIIA, BKIIOYCHHOT'O B
COOTBETCTBYIOILIEE CEMEICTBO, B CIIy4ae KOTOPOTO UCXOAHBIH IBUTaTeNIb OCHAILEH
TOM K€ CUCTeMOH Mocenyroiei 00padoTKH, - TO TOTJa 3TOT ABUTATEINb, €CJIU OH HE
OCHAIIIEH CHCTEMOM Mocieayromeii 00paboTKH, HEe TOJKEH BKIIOYATHCS B OJTHO U TO
K€ CEMENCTBO.

Br160p vcxonHOTO ABUraTeNs
JlBurarenu ¢ BOCINIAMEHEHHUEM OT CKaTHUs

[Tocne Toro kak KOMIETEHTHBIN OpraH, BEIAIONINNA OPHUIINATBHOE YTBEPIKICHHUE IO
TUIy KOHCTPYKLIUH, TOATBEPKAACT TAHHOE CEMEHCTBO JABUTATENeH, BRIOUpaeTCs
VCXOJIHBIN ABUTATEIb JAHHOTO CEMENCTBA C UCIIOIb30BAHUEM IIEPBUYHOTO
KpUTEPHUs, KAKOBBIM SIBJISIETCS HauOOJBIINI 00bEeM BIIPBICKA TOIUIMBA 32 OJAUH TaKT
IIPU 3asIBJICHHOM 4YHCJIe 000POTOB, IPU KOTOPOM 00ECIIEUNBAETCS MAaKCUMaJIbHBIN
KpyTSIIMi MOMEHT. B TOM ciydae, eciy 3TOMy EPBUYHOMY KPUTEPHIO
COOTBETCTBYIOT JIBa WJIM OoJiee ABUraTesel, TO B ITOM CIIy4ae UCXOHBIA JBUTATEIh
BbIOMpAeTCcs ¢ UCIOJIb30BAaHNEM BTOPUYHOIO KPUTEPUSI, KAKOBBIM SIBIISIETCS
HanOO0IbIINK 00BEM BIPHICKA TOILIMBA 3a OJUH TAKT IPU HOMUHAIBHOM YHCIIE
000pOTOB.
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I[BI/II‘aTCJ'II/I C IPUHYAUTCIIBHBIM 3a)KUTaHUEM

[Tociie TOoro kak KOMIIETEHTHBIN OpraH, BBIIAOIINA O(QHUIIMAIBHOE YTBEPKICHUE 110
TUITY KOHCTPYKITUH, TIOATBEPXKAACT TAaHHOE CEMEHCTBO JBUTATENCH, HCXOIHBIN
JIBUTATENh JJAHHOTO CEMEMCTBA BEIOMPAETCS C UCTIOIH30BAHUEM ITIEPBHYHOTO
KPUTEPHsI, KAKOBBIM SIBIISICTCS MAKCUMAIIBHBIA pabounii 00beM MUIUHAPOB. B ToM
ciIy4ae, €CJId ATOMY IIEPBHYHOMY KPUTEPHIO OTBEYAIOT JIBa MJIM 00JIee IBUTATENCH,
TO UCXOJHBIN IBUTATEIh BEIOMPACTCS C UCIIOIb30BAaHUEM BTOPUYHOTO KPUTEPHSI B
CJIETYIOMIEM MOPSIAKE TPUOPUTETHOCTH:

a)  HauOOJBIIUI 00BEM BIPHICKA TOILIMBA 32 TAKT MPH YHUCIIE 000POTOB,
IPHU KOTOPBIX 00ECTIeunBAeTCs 3asIBIICHHAs: HOMUHAJIbHAS MOIIHOCTb;

b)  HamOosbIIMII MOMEHT ONEPEKEHHSI 3a)KUTaAHUS;

C)  HauMeHbIIUi mokasarens EGR.

3amMeyaHusl OTHOCHTEIIBEHO BLI60pa HCXOOHOI'O ABUTATCIIA

OpraHn, npeAcTaBaAOLUNA 0PUIMATBEHOE YTBEPKACHHUE 110 TUITY KOHCTPYKIIMY WU
CepTU(HKAIHIO, MOXKET MPUHUTH K BBIBOAY O TOM, YTO HAUMEHEe OJIaronpusTHBIN
citydail BBIOPOCOB JIBUTATEISIMU JAHHOTO CEMENCTBA MOXKET OBITh HAMITYUITHM
00pa3oM ompeiesieH Ha OCHOBE UCTIBITAHUS JIONMOJIHUTENBHBIX JBUTaTeneil. B atom
Cly4ae U3rOTOBUTEIb IBUTaTENs JOJKEH IIPEICTaBUTh COOTBETCTBYIOIIYIO
UH(OPMALIUIO IS BBISBIICHHUS TEX ABHraTeNe ceMeicTBa, sl KOTOPBIX MOKET
OBITh XapaKTEPEH CaMblil BHICOKUI YPOBEHb BHIOPOCOB.

Ecmu y ,I[BPI]"aTeJ'IefI JaHHOI'O CEMEMCTBA eCTh JAPYIruc XapaKTCPpUCTUKH, KOTOPLBIC, KaK
CUUTACTCA, MOT'YT BOSﬂCﬁCTBOB&TB Ha BBI6pOC]E>I BBIXJIOIIHBIX I'a30B, TO 3TH
XAPAKTCPUCTHUKH TAKKE CICAYCT OIIPCACIINTL U IIPUHATH BO BHUMAHUC ITPH BLI60pe
HCXOAHOI'O ABUI'aTCIIA.

Ecnu nBurarenu, oTHOCAIMECS K JAHHOMY CEMEHCTBY, YIOBIETBOPSIOT OJHUM U
TEM K€ 3HAUYEHHSIM BEIOPOCOB B TEUEHUE PA3IMYHBIX CPOKOB CIYXKObI, TO IPU

BbIOOPE MCXOJHOTO JBUTATENS 3TOT MOMEHT HEOOXOAMMO IPUHUMATh BO BHUMAHHUE.
YCJIOBUSA UCTIBITAHUI

YcnoBus nmpoBeneHus 1a00PATOPHBIX UCOBITAHUN

Ha Bxoe aBurarens usMepsieTcs adbcomroTHas temmeparypa (T,) BcackiBaeMoro
BO31yXxa B rpaaycax KenbBuHa u cyxoe arMochepHoe nasieHue (Ps), BRIpaKeHHOE B
k[1a, u onpenensercs napameTp fa B COOTBETCTBUH CO CIEAYIOMIUMHE MOJOKESHUSIMH.
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6.2

B MHOTOIMIMHIPOBBIX JBUTATENAX, OCHAILIEHHBIX OTAEIBbHBIMU IpyNIaMu
BITYCKHBIX KOJIJIEKTOPOB, HAIIpUMED B ciaydae V-00pa3HbIX JBUTATENEH, H3MEpSAETCs
CpenHsis TeMIieparypa B Kaxou rpymme. [lapamerp fa yka3siBaeTcsi B IpOTOKOJIE
ucnbiTaHuil. [{ns obecrieueHus aydiieil HOBTOPSIEMOCTH U BOCIIPOU3BOIUMOCTH
pe3y/IbTaTOB HCIBITAHUI PEKOMEHyeTCsI, 4TOObI napamerp f, Haxouics B
cnenyrommx npenenax: 0,93 < fy < 1,07. /loroBapuBaroniuecsi CTOpOHBI MOTYT
BBECTH TpeboBaHKe 00 0053aTeIbHOM HCIIOIb30BaHUH mapamerpa fa.

a) Z[BI/IFaTCJ'II/I C BOCIIJTAMEHEHHEM OT CiKaTus.

Z[BI/IFaTeJ'II/I oe3 HaJayBa U ¢ MEXaHUYCCKUM HAarHETaTEJICM:

e ZH ] @

p.) 298

JlBurarenu ¢ TypOOHayBOM, OCHAIIIEHHbIE U HE OCHAILIEHHbIE CHCTEMOM
OXJIQXkICHHS BCACBIBAEMOI'0 BO3/1yXa!

.7

2] (] @

P, 298

b)  JlBurarenu ¢ IPUHYAUTEIbHBIM 32)KUTAHUCM:

x[ Ta j% &)

12
P=|2

a” | p,

298

JIBUTaTENIM C BO3AVIIHBIM OXJaXKICHUEM

HeoOxoaumo 3aperucTpupoBaTh TeMIEpaTypy BCaChIBAEMOT0 BO3/1yXa, KOTopas
JOJI’KHA COCTABIIATH MTPH HOMUHAJIBHOM 4YKciie 000POTOB U MOJTHON Harpyske + 5 K
OT MaKCHUMaJIbHOM TeMIIEpaTypbl BCACBIBAEMOI'0 BO3yXa, YKa3aHHOMN

U3roTOBUTENEM. TeMieparypa OXJIaIaroIero areHTa J0/DKHA COCTABIISTh He
menee 293 K (20°C).

Ecnu ucnionb3yercs ucbITaTeNbHas JJadopaTopHasi CUCTEMAa WIIA BHEIIHUH
BEHTUJISITOP, TO TEMIIEPATypa BCaChIBAEMOI0 BO3/lyXa JA0JKHA cOCcTaBiATh = 5 K ot
MaKCHMaJbHOW TeMIEpaTyphl HATHETAEMOI'0 BO3/lyXa, YKa3aHHON U3rOTOBUTEIIEM
JUTsI HOMHHAJIBHOTO YKciia 000pPOTOB U MOJHOM Harpy3ku. Temmeparypa
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OXJIAKJAIOLIETO areHTa U pacxXoJ HarHETaeMOI'o BO3yXa B LEAX OXJIAXKICHUS B
YKa3aHHOM BBIIIIE TOYKE HE JOJKHBI U3MEHATHCS B TEUEHUE BCETO MK
UCIIBITAaHUH, €CIIA TOJIBKO 3TO HE IIPUBOJUT K HEPEIIPE3CHTATUBHOMY
HepeoXJIaXKA€HHIO HarHeTaeMoro Bo3ayxa. O0beM HarHETaeMoro BO3/yXa B IIEJIsIX
OXJIQXCHUS ONPEIEISIETCS HA OCHOBE HAJUIEKAIEH TEXHUYECKON ITPAKTUKHU U
JI0JDKEH OBITh PErpe3eHTaTUBHBIM ISl YCTAaHOBKH, CTIOIB3yEMON B YCIOBHUSAX

IMPOU3BOACTBA ABUTATCIIA.

MoutHocTs ABHUTATENS

KoHkpeTHble n3MepeHus BBIOPOCOB MPOBOJATCS C YIETOM HECKOPPEKTUPOBAHHOM
MOIIIHOCTH, ONPEIEIECHHON JloroBapuBaroiuMucs CTOPOHAMH.

HGKOTOPLIG BUJBI BCIIOMOTI'aTCJIbHOI'O 060py1103aH1/1;1, KOTOPBIC H€O6XOI[I/IMI>I TOJIBKO
AJId SKCIUTyaTalluy ABUTATCIISA U KOTOPBIC MOT'yT OBITH HA HEM YCTAHOBJICHEI, ICPEA
HUCIIBITAHUEM HOJIZKHBI OBITE ACMOHTHUPOBAHBI. Hike B kaduecTBe nmpumMepa

IIPUBOUTCS HETIOHBIN MEpeUYeHb TAKOro 000py10BaHUS:

a)  BO3JAYIIHBIA KOMIIPECCOP TOPMO3HOM CHCTEMBI
b)  kommpeccop ycunuTens pyis

C)  KOMIIpeccop KOHAUIMOHEpa BO3IyXa

d)  Hacockl rHIPOTIPHBOIOB.

B tom cnyuae, ecnu BcnoMorareiabHOe 000pyA0OBaHHUE HE IEMOHTHPYETCH,
HE00XOIMMO OTIPE/ICTUTh OTPEOIIEMYI0 UM MOIITHOCTb B LENAX KOPPEKTUPOBKU
YCTaHOBOYHBIX 3HAUEHUI U pacueTa padoThl, IPOU3BEACHHON IBUTaTEIEM B TEUEHUE

HUCIIBITATCIIPHOT'O ITHUKJIA.

Cucrema noaa4yu BO3AyXa B ABUTATCIIb

H€06XOI[I/IMO HCIIOJIb30BATh CUCTEMY IMOAAa4YU BO3/1yXa B JABUT'aTCJIb UJIM CUCTEMY
7a00paTOPHOTO UCTIBITaHKsI, 00ECIICUYMBAOIIYIO OTPAaHUYCHHUE MTOJauH BO3/IyXa B
npenenax + 300 I1a oT MakcuMalIbHOTO 3HAYEHUSI, YKa3aHHOTO N3TOTOBUTEIEM
YCTPOMCTBA OYMCTKH BO31yXa, IPU HOMUHAIBHOM YHCIIe 00OPOTOB U MOJHOM
Harpyske.

Cucrema BBHIITYCKA BBIXJIONMHLIX Ta30B JIBUTATEIIsI

HCO6XOI[I/IMO HCIIOJIb30BATh CUCTEMY BBIITYCKA UK CUCTEMY na60paTopHor0
HUCIIBITAHUA, O66CH6‘II/IB8.IOH_IYI-O MMPOTHUBOAABJIICHUEC BBIXJIOITHBIX I'a30B B IIPEALCIaxX
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6.6

+ 650 [1a oT MakCHMaJILHOTO 3HAYEHHS, YKa3aHHOTO U3TOTOBUTEIIEM, IPU
HOMHHAJILHOM YHCJIe 000POTOB M MONHOM Harpy3ke. CHcTema BBITyCKa J0JDKHA

COOTBETCTBOBAThH TPEOOBAHUAM K OTOOPY MPOO BBIXJIOMHBIX Ta30B, U3JI0KCHHBIM B
nyHkrax 8.3.2.2 u 8.3.3.2.

JIBHTaTENIh, OCHAIIICHHBIM CHCTEMOM ITOCJIE AYIOIICH O6Da6OTKI/I BBIXJIOIMHBIX I'd30B

Ecnu aBurarens ocHallleH CUCTEMON MOCHeaAyIonieil 00pabOTKH BBIXJIOMHBIX ra30B,
TO BBIXJIOITHAS TpyOa J0JKHA UMETH TOT K€ AUAMETP, YTO U TPYOBbI, HCIIOJIb3yeMble
B IIPOIIECCE IKCILTyaTallly, Ha MPOTSHKEHUH JJIMHBI, PABHOW HE MEHEE YeThIpeM
IUaMeTpaM, B Hayalle pacliupeHHON CEeKIUH, CoepkKallel yCcTpoucTBO
nocneayouieit 0o0padotku. PaccTosHue oT (praHa BBIXJIOMHOTO KOJUIEKTOPA UITH
BBIXOJHOT'O OTBEPCTHUS TypOOHArHeTaTeNs 0 yCTPOocTBa mocieayromiei o00padboTku
BBIXJIOITHBIX Ta30B JIOJDKHO OBITh TAKUM K€, KaK ¥ B KOHCTPYKIIMH TPAHCTIOPTHOTO
CpEeICTBA WM B IIPEJIeaxX PacCTOSHUS, YKa3aHHOTO B TEXHUYECKUX
XapaKTepUCTUKaX U3rotoButens. [IpoTuBoaaBieHne WM OrpaHUYEHUE MTOTOKA
BBIXJIOTTHBIX T'a30B JIOJDKHO COOTBETCTBOBATH M3JI0KEHHBIM BBIILIE KPUTEPUSIM U
MOJKET PeryJIupoBaTHCS C MOMOIIBIO KilanaHa. B Xoje ucnelTaHuii U B mpoliecce
CHSITUS TAHHBIX, HEOOXOAUMBIX ISl IOCTPOEHUS rpaduka U3MEHEHUs
XapaKTePUCTHUK JABUTATEINs, pe3epByap Il MOCIEAYIOIEeH OUUCTKHA ra30B MOXKET
OBITH CHST M 3aMEHEH SKBUBAJICHTHBIM PE3EPBYapPOM C HEAKTUBHBIM HOCUTEIEM
KaTajan3aTopa.

BpIOpOCHI, M3MEpeHHBIE B XOJI€ UCIBITATEIILHOTO ITUKJIA, TOJKHBI OBITh
penpe3eHTaTUBHBIMH JIJIs1 BLIOPOCOB BBIXJIOIHBIX Ta30B B IIPOIIECCE IKCILTyaTaIlH.
Ecnu nBurarens ocHaIIeH CUCTEMOM MOCIenyroneid 00pabOTKH BBIXJIOIHBIX T'a30B,
TSl pabOTBI KOTOPOM HEOOXOMM COOTBETCTBYIOIIHMI peareHT, TO H3TOTOBUTEIb
JIOJDKEH yKa3aTh 3TOT PEareHT, KOTOPBIH UCIOIB3YETCs B XO/I€ BCEX UCIIBITAHHM.

B ciygae nBurareneil, oCHaIlIEHHBIX CUCTEMaMH MOCHeayomei o0paboTku
BBIXJIOITHBIX Ta30B, KOTOPbIE MOABEPratOTCs MEPUOANYECKON peKymnepalnu, Kak
YKa3aHo B MyHKTe 6.6.2, pe3yapTaTsl 3aMepOB BHIOPOCOB CIENYET CKOPPEKTUPOBATH
C YYETOM ITUKJIOB peKynepanuu. B 3Tom ciyuae cpeqHuil ypoBeHb BEHIOPOCOB
3aBUCHT OT YaCTOThI IIUKIJIOB PEKYIEpaluu, KOTopasi BhIpaKaeTcsl B BUIE
COOTBETCTBYIOIIEH JOJIM UCTIBITATEIBHBIX IIUKIOB, B IPOIECCE KOTOPHIX MPOUCXOTUT
peKymepausi.

Cucrema nocienyrorieit 00paboTKH ¢ HEMPEPHIBHON peKyIepalueil B COOTBETCTBUU
¢ MyHKTOM 6.6.1 B cieniManbHOM MpolieIype UCTIBITAaHUI He HYKIaeTcs.
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6.6.1 HenpepriBHast pexynepanus

B cnyuae cucreMsl mocieayronieir 00padoTKH BBIXJIOIHBIX Ta30B ¢ UCIIOJIE30BAHUEM
HETPEPHIBHOTO TPoIIecca PeKynepalnuy 3aMep BEIOPOCOB IPOU3BOIUTCS, B IIETISX
oOecrnieueHns MOBTOPSEMOCTH TapaMETPOB BEIOPOCOB, HA CHCTEME MOCIEAYIONIEH
00pabOoTKH B CTAOMIIN3UPOBAHHOM COCTOSIHUH.

IIpouecc pexkynepanyy JOJKEH IPOUCXOIUTH HE MEHEE OJTHOI'O pa3a B IIPOLECCE
ucnslitanus BCIIL, u nu3roroBuTens JOMKEH YKa3aTh HOpMaJbHbIE YCIOBHUS, B
KOTOPBIX MPOMCXOIUT MPOIIECC peKymnepalyu (KOJIMIEeCTBO CaXH, TEMIIEPaTypa,
IPOTHUBO/IABJICHHUE BBIXJIOIHBIX TA30B U T.]11.).

JIyist moATBEPKICHUST HEMPEPBIBHOCTH TPOIIECcca PEKyIepauu HeoOX0qruMO
npoBecTH He MeHee Tpex ucnbeitanuii BCIIL] B ycrnoBusix 3amycka ABUTaTens B
pa3orpeToM COCTOSHUM. B X0/€ 3TUX UCIBITAHUN PETUCTPUPYETCS TEMIIEpATypa U
JIABJICHUE BBIXJIOMHBIX ra30B (TeMIIepaTypa Ha BXOJE U BBIXOJIC CHCTEMBI

NOCJIeYIOMIeH 00pabOTKH, MPOTHBOIABICHHE BBIXJIOMHBIX [a30B U T.1.).

Cumnraercs, 94To cucTeMa Mmocienyroneil 00paboTKH yI0BIETBOPSET TPeOOBAHUSM,
€CIIH yCJIOBUS, yKa3aHHBIC U3TOTOBUTENIEM, COOIIOIAIOTCS B T€UEHHE JOCTaTOYHOTO
NeproJia BpEMEHH B TIPOIIECCE UCIIBITAHUS M €CIIU pa30poc pe3yabTaToB H3MEPEHHS

BBIOPOCOB cocTaBisieT He Oonee + 15%.

Ecnu cucrema nocnenyromieir 00paboTKH BBIXJIOMHBIX Ia30B MpeAyCcMaTpUBaeT
UCIOJIb30BaHUE pexxuMa 0€30MacHOCTH, KOTOPBIN MEPEXOTUT B PEKUM
NEPUOANYECKON peKyIepaluu, ToO OHa JOJIKHA MPOBEPSATHCS B COOTBETCTBUH C
MOJIOKEHUSMHU MTyHKTa 6.6.2. B 3TOM KOHKpPETHOM Cily4ae MPUMEHUMbIE
npeiebHbIe 3HaYeHHs BHIOPOCOB MOTYT OBITh MPEBBINIEHBI U B3BEIIMBAHUIO HE
MoJIJIeKaT.

6.6.2 [Tepuonuueckas pekyrnepanus

B ciygae nocnenyromieit 00paboTKH BBIXJIOMHBIX Ia30B ¢ UCIOJIb30BAHUEM TIpoIecca
NEPUOANYECKON peKyIepalny BHIOPOCH U3MEPSIIOTCS B XO/I€ HE MEHee TpeX
ucnbiTanuii BCIIL] - ogHOro B mpoiiecce pekyrnepamnuu u IByX BHE €ro - Ha
CcTaOUITM3MPOBAHHON cHcTeMe ToceyIoei 00paboTKH, U OTy4YeHHbIE
pe3yNbTaThl MOIBEPTalOTCs B3BEUIMBAHUIO.

[Tpouecc pekynepanuu JOMHKEH MPOUCXOIUTH HE MEHEe OJTHOTO pasa B X0/
ucnbitanust BCIIL. JIBurarenb MOXeT OBITH 000PYI0BaH YCTPOHCTBOM,
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MO3BOJIIOIIMM OTKJIFOUUTH WM BKJIFOUUTH MPOLECC PEKYIEPALIUH, IPU YCIOBUH, UTO
3Ta omIepalys He OKaKeT BO3AECHCTBHSI Ha IEPBOHAYAJIbHYIO PETYIUPOBKY

JABUTaTCIIA.

N3roToBuTens N0IKEH yKa3aTh MapaMeTPhbl B OOBIYHBIX YCIOBHUAX, B KOTOPBIX
IPOMCXOUT MPOIIECC peKyrepannu (KOJIUYECTBO CaX, TEMIIEPaTypa,
IPOTUBOJIABIICHHUE BBIXJIOMHBIX TA30B U T.J.) U €T0 IPOJODKUTEIBHOCTh UCXOIS U3
KonruecTBa MUKIOB (Ny). M3roroBuTENh TaKXkKe JOJKEH MPEICTABUTH BCE IAHHBIE,
MIO3BOJIAOIINE ONPENEIUTD YUCIIO HUKIOB MEXAY ABYMS IIPOLIECCAMU PEKYIEPALUN
(n). TouHBIi MOPSAIOK ONMPEACICHUS ATOTO MapamMeTpa JOJHKEH ObITh YTBEPIKICH
KOMITETEHTHBIM OPTaHOM, BBIIAIOIIMM O(HIIMATBHOE YTBEPKICHHUE TIO THITY
KOHCTPYKIMHU, HA OCHOBE HAJUJICKAILET0 TEXHUYECKOIO 3aKIIFOUCHHUS.

W3roToBuTes MpeACTaBIIsSeT CHCTEMY MOCTIEAYIOMIel 00pab0OTKN B HACHIILIEHHOM
COCTOSTHUM B LIEJIIX OOecreueHus npolecca peKynepauuu B X04€ UCIIbITAHNS
BCIIL. IIpouecc pexkynepanuu He JOHKEH IPOUCXOUTh Ha 3TOM dTare

IIOATrOTOBKHU ABUI'AaTCIIA.

Cpennnii 00beM BEIOPOCOB MEXTY dTallaMH PEKYIIepPAIH ONPEEIIIeTCS TyTeM
pacdera cpeaHero apu(MeTHIecKoro pe3yIbTaToB HecKOMbKuX uctbiTanuii BCITL]
Ha JIBUTATEJI€ B YCIIOBUSX 3aIlyCKa B pa30rpeTOM COCTOSIHUM, TPOBOJAUMBIX Uepe3
MPUOJIU3UTENHHO OJMHAKOBBIE MPOMEXYTKH BpeMeHu. Kak MUHUMYM, HE0OXO0AMMO
MPOBECTH MO KpaiHeit mepe oaHo ucnbitanue BCIIL] kak MOKHO OJMKe K MOMEHTY
ucnblTaHus Ha pekynepannto u oaHo BCIIL cpasy e mocie ucnblTaHus Ha
pekynepanuo. B kauecTBe BapuaHTa U3rOTOBUTEb MOXKET MPEICTABUTh JIAHHbIE,
MOITBEPIKIAIOIIUE, YTO MEXKTY dTallaMU PEeKyIepaui 00beM BEIOPOCOB OCTASTCS
nocrostHHbIM (£ 15%). B 3TOM cityyae MOKHO HCIIOJIB30BATh PE3YIIbTAThl BRIOPOCOB,
MOJYYEHHBIX B XOJI€ TOJIbKO oAHOTr0 ucnbiTanus BCIILI,.

B xoje ucnpiTaHus Ha peKynepaluo perucCTpUpyIOTCs Bce JaHHbIE, HEOOXOUMbIE
1151 0OHapyskeHus mporiecca pekymneparmu (Beiopocst CO mim NOy, Temnepatypa Ha
BXO/I€ M BBIXOJIE CHCTEMBI MOCIeayomel 00paboTKH, IPOTUBOIaBIICHUE
BBIXJIOMTHBIX T'a30B H T.1I.).

Bo BpEMA IIpoHecca peKylnepaiuuu MpuMEHUMBIC ITPCACIIbHBIC BEINYHNHBI BBI6p000B
MOT'YT IIPCBLIIIATLCA.

H3mepeHHbIe TapaMeTpbl BEIOPOCOB HEOOXOUMO MO/IBEPraTh B3BEIIMBAHHIO B
COOTBETCTBUU C MyHKTOM 8.5.2.2. KoHeuHbI B3BEIICHHBIIN pe3ynbTaT He T0JKEH
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MPEBBIIATH MPUMEHUMBIE TIPE/ICIbHBIC BEIMYMHBI BEIOPOCOB. JlaHHas mporenypa

UCTIBITAHUN CXEMAaTUYECKH MTOKa3aHa Ha puC. 2.

e,=(nxe ,+nxe)/(n+n,) k=ale

Ob6nem BLIOpOCOB
B pomnecce
peKyInepanuu e

O\

Boiopocsi [1/kBr]

s

I
e

CpenHee 3HaYeHHE
BBIOPOCOB B Mponecce B3BelieHHBIE pe3yJbTaThI

oréopa npob e;_n BBIGPOCOB B Npolecce 0To60pa
npod M peKynepanuy e,

-— _____5_—_-—€=f_

N:;wy:y!;wc;::::;:::,‘::::“““““
L

€1,2,3,...n

+——————t——

Yuc10 HUKI0B
Puc. 2: Cxema nepuoandeckoil pexynepamnuu

CucreMa OXJaXICHU

Heo0xoaumMo UCIoIb30BaTh CUCTEMY OXJIaKICHUS IBUTATEINs, UMEIOUIYIO
JIOCTATOYHYIO MOLTHOCTH JIs MOJJIEp>KaHUsl HOpMaJIbHOM paboueil TemepaTypbl
JBUTATENS, MPEANHUCAHHON N3rOTOBUTENIEM.

CmMasouHoe Macio

CMazogHoe Maclio JOJIDKHO YKa3bIBATBCA U3IOTOBUTCIIEM U OBITH PEHIPEC3CHTATUBHBIM
10 OTHOICHUIO K CMa30YHOMY MACJly, UMCIOIICMYCA B CUCTEME C6BITa;
TCXHHUYCCKHEC TpeGOBaHI/IH K CMa309YHOMY MacClly, HCIIOJIb3YCMOMY I UCIIBITAHUA,
H606XO,I(I/IMO PETUCTPHUPOBATH U IPEACTABIIATE BMECTC C pE3yJIbTaTaMH HCIIBITAHHH.

TexHudyeckue TD€6OBaHI/ISI K OTaAJJOHHOMY TOIIJIMBY

Hcnons3oBanne OAHOI'O y'HI/I(i)I/IHI/IpOBaHHOFO 3TAJIOHHOI'O TOIIJIMBA BCCTAa
CUUTAJIOCh HACAJIBHBIM YCIIOBHEM IJIA obecnieueHus BOCITPOU3BOAUMOCTH
PE3YJIbTATOB NPCAIIMCAHHOI'O IIpaBUJIaMU UCIIBITAHWA HA BBI6p00]E>I, n
I[OI‘OBapI/IBaIOH_[I/IMCH CTOpOHAaM HACTOATCIIbHO PEKOMECHAYCTCA UCIIOJIbL30BATb TAKOC
TOINIMBO ITPH IIPOBCACHHUHN HCITBITAHUH Ha COOTBETCTBUE YCTaHOBJICHHBIM
Tpe60BaHI/I${M. O,I[HaKO J0 BBCACHHA B HACTOAIIUC I'TIT npe):[nncaHI/Iﬁ B OTHOILICHUH
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7.1

3 GeKTUBHOCTH (T.€. TPEICTbHBIX BEMYHH) J{OrOBapUBaIOIIUMCS CTOPOHAM
Cornamenust 1998 ronia pasperniaercst IpUMEHSTh COOCTBEHHOE 3TaJIOHHOE TOTUTHBO
B paMKax MX HAallUOHAJIbHOI'O 3aKOHOJATCIILCTBA, C TCM 4TOOBI YUUTBIBATH CUTYAllUIO
Ha PBIHKE TOINIMBA, MPEAHA3HAYCHHOT'O JJIA SKCIUTYaTUPYEMBIX TPAHCIIOPTHBIX

CPEICTB.

B xoze ucnbiTaHuil peKOMEHAYETCs UCI0Ib30BaTh HAJUIEKAIIME BUJIbI 3TAJIOHHOTO
nu3enbHoro tormuea EBponeiickoro coto3a, CoenquneHnsix [lItatoB Amepuku u
SIlnoHuu, nepevnciIeHHble B IpWiIokeHnu 2. [10CKOIbKY XapaKTepUCTHKH TOTIITBA
BJIMSIIOT HA YPOBEHb BHIOPOCOB BBIXJIONTHBIX TA30B U3 JIBUTATEIS, XapAKTEPHUCTUKU
UCIIOJIb3YEMOT0 B X0/1€ UCIIBITAHUS TOILJIMBA OIPENEISIIOTCS, PETUCTPUPYIOTCS U

OOBABISAIOTCSA BMECTE C PE3yJIbTaTaMU UCIBITaHUI.

[TockosbKy KauecTBO TOIIMBA HA MECTAX CYIIECTBEHHO PA3JINYAETCsl, STAJIOHHBIN
CIIT" u aranonnslii CHI' B civickax He yKa3bIBarOTCSl.

TeMHepaTypa TOIIJIMBA AJOJIKHA COOTBETCTBOBATH PCKOMCHAAIIUAM U3TOTOBUTCIIA.

[IPOLIEYPbI UCIILITAHUIA

[IpuHIIMIEL H3MEpEHUS BLIOPOCOB

B HacTOAmUX I'TII COAEPKUTCA ONMCAHUE BYX IPUHIIMIIOB H3MEPEHUS, KOTOPBIE
SIBIISTIOTCSI SKBUBAJICHTHBIMU C (DYHKIIMOHAIBHOM TOUKH 3peHus. Oba mpuHIUIA

MOTYT UCIIOJI30BaThCA JIsl IpoBeieHust ucnbitareabHbiX nukioB BCIIL u BCY1:

d)  3amep razoo0pa3HBIX KOMIIOHCHTOB MPOU3BOAUTCS B IIOTOKE HEPA3PEIKCHHBIX
BBIXJIOIHBIX I'a30B B PEATbHOM PEXXHUME BPEMEHH, a KOJIMYECTBO TBEP/bIX
YaCTHULL ONPEIEIIAETCS C UCTIOIb30BAaHUEM CHCTEMBI YACTUYHOTO Pa3peKeHUs
MIOTOKA,;

b)  ra3o00pa3HbIC KOMIIOHEHTHI M TBEP/IbIC YACTUIIBI ONIPEACIISIOTCS C
HCIIOJIB30BAHUEM CHCTEMBI MIOJTHOTO paspexeHus motoka (cucrtemsr CV S);

C)  Jomyckaercs Jiro0as KOMOMHAIMS yKa3aHHBIX JABYX NPUHIUIOB (Hanmpumep,
U3MepeHue ra3000pa3HbIX KOMIIOHEHTOB B YCIOBUSAX HEPA3PEKEHHOTO MOTOKA
Y 3aMep TBEP/IbIX YaCTHUI] B YCIOBHSIX TTOJHOTO Pa3peKeHUsI).

I[BI/Il"aTeJ'IB noABEPracTCA UCIBITATCIIbHBIM ITUKJIaAM I/ICHBITaHPlﬁ, YKa3aHHbBIM HUIKE.
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Ilepexomubiii muki ucobitannii BCIILL

[Tepexonubrit uki ucneiranuii BCIIL uznoxxen B npuiioxkeHnu 1 B Buae ykazaHHOM
B pa30MBKe MO CEKYHJIaM MOCJEA0BATEIbHOCTH 3HAYEHUH HOPMAIM30BAaHHOTO YHCIIa
000pOTOB U KPYTSIIETO0 MOMEHTA, MPUMEHUMBIX KO BCEM JIBUTATEISIM,
OXBAaThIBAEMBIM HACTOSAIIUMHU I'TH. B LEIAX OCYIIECTBICHUS UCIIBITAHUIN Ha
JIBUTATEJIC B HCIIBITATEILHON KaMepe HOPMAITM30BAHHEIE 3HAYCHHUS ITPEOO0Pa3yIoTCs B
dakTrYecKue 3HAYCHHUS IS TAHHOTO JIBUTATEIIsSl, TIOJIBEPTaeMOTr0 UCIIBITAHUIO, Ha
OCHOBE TpaduIecKoro 0ToOpakeHus mapaMeTpoB aeurarens. [IpeoOpasoBanue
MPENICTaBISIET COO0H IEHOPMATU3aIHIOo, @ Pa3BEPHYTHIN TAKUM 00pa30M UK
HUCIBITAaHUHN - HCXOIHBIN 1K ABUTATEII, IOQJICKAIIETO UCIBITaHuI0. T uKII
MPOBOJUTCA B UCIIBITATEIbHON KaMEpPE Ha OCHOBE YKa3aHHBIX UCXO/IHBIX 3HAUCHU N
gmciia 000pOTOB U KPYTAIIETO MOMEHTA C pEerucTpanueii GakTHIeCKuX 3HAYCHHH
guciia 000pOTOB, KPYTAIIEro MOMEHTA U MOIITHOCTH. B Hensx moaTBep acHUS
MIPAaBUJIBHOCTH PE3YIBTATOB UCIBITAHUS MOCIIE €0 3aBEPIICHUS POU3BOIUTCS
PETPECCUOHHBIN aHATN3 UCXOAHBIX U (DAKTHUECKUX 3HAYCHUH YHcia 000POTOB,
KpPYTSAILEr0 MOMEHTA U MOIITHOCTH.

Jnist pacdera KOHKPETHBIX 3HaYEHUH BBIOPOCOB HA ATAIe TOPMOXKEHUS (paKTHUIECKast
paboTa, BHIIIOJIHEHHAS B XOJI€ JAHHOTO LIMKJIA, PACCUUTHIBAETCS IIyTEM
UHTETPUPOBaHUS (PAKTUYECKON MOIIHOCTH JBUTATENs B TEUCHHE BCETO LIUKJIA.

Jlnist moATBEepIKICHHST TPABUIIBHOCTH UKJIA (hakTHdeckast padoTa, BBITIOTHEHHAS B
X0JIe TAaHHOTO IIMKJIA, IOJDKHA OBIThH B TIpeiesax MpeANuCaHHbIX 3HaYeHU paboThl,
COOTBETCTBYIOILIMX HCXOJAHOMY IUKITY (paboTa B YCIOBUSX MCXOTHOTO IIUKIIA).

I"a3000pa3Hble cOCTaBIAIOUINE 3aTPAZHSIOMINX BEILIECTB MOTYT PETUCTPUPOBATHCS
HETPEPHIBHO WJIM OTOUPAThCs B MPo000TOOpHUK. [TpoOBI TBEpABIX YaCTHIT
pa3pexaroTcs ¢ UCIOJIb30BaHUEM KOHAULIMOHUPOBAHHOTO OKPYXKAIOIIET0 BO3AyXa U
cobuparoTcst Ha oHOM noaxosmeM ¢punbTpe. BCIIL cxemarnyecku moka3aHa Ha
puc. 3.
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7.3

Hopmanu3oBaHHbBIC 3HAYEHUS YUCIIA
000POTOB/KPYTSAIIEr0o MOMEHTA

100%

— N_Igopm

M_nopm

80% | | )

1

n

0 200 400 600 800 1000 1200 1400 1600 1800
Bpewms [cexk.]

0% 10

-20%

Puc. 3. Hcnwirarenbubiii muki BCIIL

CryneHuaThIil UK UCIIBITAHUM B yeToiiuuBoM pexume (BCYID)

CryneHuaTslil LUK UCHIBITAHUH B ycTounBOM pexume BCYI] cocrout us cepun
PEKUMOB ¢ HOPMAJIM30BAHHBIM YHCJIOM O0OPOTOB U Harpy3ku, KOTOpbIE
OXBaTBIBAIOT TUITMYHBIE MTPEENIbHBIC PEKUMBI SKCIUTYaTallly ABUTATEIeH OOIbIION
mourHocTH. Pexxum O He HCTOIB3yeTCsl, OTHAKO YUUTHIBAETCS B MATEMAaTHIECKUX
pacderax B Bue koddduipenta B3pemBanus (KB), pasaoro 0,24, u HyneBoro
3Ha4YeHUs BEIOPOCOB M MOIIHOCTHU. J[BUTaTENh paboTaeT B TeUECHHE MPEIIHCAHHOTO
BPEMEHHU B Ka)KJIOM PEXHUME, B TEUEHNE KOTOPOTO YUCIIO 0OOPOTOB ABUTATENS U
Harpyska yBenuurBaeTcs TuHeiHo B TeueHue 20 cex. B mensx moarBepkaeHus
IPABUWJIBHOCTH PE3YJIbTaTOB MCIIBITAHUS TTOCJIE €r0 3aBEPIICHUS TPOBOIUTCS
PETrPECCHOHHBIN aHAIN3 UCXOIHBIX U (DaKTUUECKUX 3HAYCHHUN Yrcia 000pOTOB,
KPYTALIEr0 MOMEHTA ¥ MOLTHOCTH.

B xoz1e xaxa0oro pexuma 1 nepexo 0B MEXAY PeKUMaMH ONPEAEISIETCS
KOHIICHTpalUs Kak1I0r0 ra30BOr0 KOMIIOHEHTA 3arpsI3HAOIINX BEUIECTB, IIOTOK
BBIXJIOITHBIX I'a30B U BBIXOJIHAsI MOLTHOCTH, ITIOCJIE YEr0 U3MEPEHHBIC 3HAYCHUS
YCPEIHSIOTCS TI0 BCEMY IMKITY UCTIBITaHHs. 1'a3000pa3HbIe KOMITOHEHTHI
3arps3HSIOMUX BEIIECTB MOTYT PETUCTPUPOBATHCS HEMPEPHIBHO WIIM OTOMPATHCS B
npoboor6opHuK. [Ipobda TBEpABIX YaCTHII pa3pekaeTcs ¢ UCTIOIb30BAHNEM
KOH/JIMIINOHUPOBAHHOTI'0 OKPYKAIOLIET0 BO31yXa. B TeueHune Bcel npoueaypsl
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UCTIBITaHUs OepeTcst oiHa Ipoda, KOTopasi coOMpaeTcsi C OMOIIBIO OHOTO

MOJIXOJIATIETO PHITETpA.

Jnist pacdeTa KOHKPETHBIX 3HAaYeHUH BBIOPOCOB HA ATAIe TOPMOXKEHUS (paKTHUYECKast

pa60Ta, BBIITOJIHCHHAA B XOA€ AAHHOTO MUKIIA, PACCUUTBIBACTCA ITYTEM

HHTCTPUPOBAHUA (1)21KTI/I‘-ICCKOI71 MOIIHOCTH ABHUIAaTCJId B TCUCHUEC BCCI'O IIUKIJIA.

BCYVI] noka3asn B Tabmuie 1. Koaddunuments B3semmBanus (KB) natrotcs Tonbpko

JUISL CIIpaBKU. PeXMM X0J0CTOro Xo/a nojpaszieiieH Ha JiBa pexxuMma. pexum 1 B

Havaje u pekuM 13 B KOHIIE IIUKJIa HCIIBITAHUMA.

Hopmanusosannoe | HopmanuzoBanHas [IponomxuTeabHOCTh
YKCII0 000POTOB Harpy3ka KB nnsa pexxuma, BKIIIO4ast

Pexxum (%) (%) CBEJICHUS 20 ¢ mepexo/a
O | IIpokpyTka nBuraress - 0,24 -
1 0 0 0,17/2 210
2 55 100 0,02 50
3 55 25 0,10 250
4 55 70 0,03 75
5 35 100 0,02 50
6 25 25 0,08 200
7 45 70 0,03 75
8 45 25 0,06 150
9 55 50 0,05 125
10 75 100 0,02 50
11 35 50 0,08 200
12 35 25 0,10 250
13 0 0 0,17/2 210
Hroro 1,00 1 895

Tabmmma 1. Mcnwerrarensubiii nukn BCYI]

TlociemoBaTenbHOCTE IIPOBENECHUS 00IIEr0 UCIIBITAHUS

B Hmkecnenyromei quarpaMmMe M3J105K€HbI 00IINE YKa3aHUs, KOTOPHIX HEOOXOJMMO

MNPUACPKHUBATHCA B XOA€ UCIILITAHU . I[eTaJH)HOC H3JI0KCHHUEC KaXXA0ro sTara

COACPIKUTCA B COOTBCTCTBYIOIIUX ITYHKTAX. B cjydyac H€O6XOI[I/IMOCTI/I

JO0IMYCKAIOTCA HCKOTOPLIC OTKIIOHCHHA OT 3THUX YKa3aHHﬁ, OOHAKO KOHKPCTHBIC

Tp€6OBaHI/I$I, YKa3aHHBIC B COOTBCTCTBYIOIIHX IMMYHKTAX, SABJIAIOTCA 00s3aTeIbHBIMU.
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Jlna BCIIL] nponienypa UCIIBITaHUS 3aKJIF0YAETCsl B UCIIBITAHUU B YCIIOBUAX 3aITyCcKa

XOJIOAHOTO JIBUTATeNs, IEPUO/IA ECTECTBEHHOIO WU IPUHYIUTEIBHOTO OXJIaXKICHUS
JIBUTATEJs, IEPUOJA BBIICPKUBAHHUS IIPU MTOBBILIEHHONW TEMIIEpaType U UCIIBITAaHUS B
YCIIOBUSX 3aIlyCKa B Pa30TPETOM COCTOSTHUMU.

Bb160p B OTHOILIEHUY TPOILIENYPhI BBIEPKUBAHUS IIPU MTOBBIILIEHHONW TeMIepaType U
KOB(l)(bI/IIII/IeHTa B3BCHIMBAHHWA B NICPUOA MCKAY HUCIIBITAHUAMU HaA 3alTyCK ABUTATCIIA
B XOJIOZIHOM COCTOSIHAU M HA €T0 3aIlyCK B pa30TrPETOM COCTOSIHUU JIE€IAI0T
JloroBapusaromuecst CTOpOHBI.

B cniyqae BCVY1] nporenypa ucnbITaHusi COCTOUT U3 UCIIBITAHUS IBUTATENS B
YCJIOBHSIX 3aITyCKa B Pa30TPETOM COCTOSIHUH C MOCIIETYIOIIUM
KOHAWIIHOHUpOoBaHueM B pexume 9 BCVYII.
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IToaroroBka aBUraress, U3MEpPEHUs Nepe ]l UCIIBITAHUEM, ITPOBEPKA XapaKTEPUCTHUK U

KaTnOpOBKa

v

Kaprorpaduueckoe oroOpakeHrne XapaKTepUCTHK JBUTATEIsI MOYHKT 7.5
(kpHBasi MAKCUMAJILHOTO KPYTSIIIETO0 MOMEHTA)

[TpoBeneHre NCXOHOTO UCIIBITATEILHOTO KA MyHKT 7.6

v

[IpoBenenme oMHOTO WITH, IPH HEOOXOIMMOCTH, OOJBIIIETO YHCIIa MPAKTUIECKUX IIUKIIOB
JUTS IPOBEPKH IBUTATEIISA/UCTIBITATEIBHON KaMephl/CHCTEMBI BRIOPOCA BBIXJIOMHBIX Ta30B

l BCIIL

EcrecTBeHHOE WITH MIPUHYIUTEIBHOE OXJTAXK/ICHHE ABUTATEISI BCVI]

nyHKT 7.8.2.1

v

v

IToaroroBka Bcex CHCTEM JUIst 0TOOpa
po0 u cOopa JaHHBIX

nyHKT 7.8.2.7

IIpenBapuTenbHOE KOHIUIIMOHUPOBAHHE
JIBUTATENS] U CUCTEMBI (PUITHTPALIN TBEPABIX
YACTHL, BKJIIOYasi CMECUTEIIbHBIN KaHaI

nyHKT 7.8.2.4

v

v

HcnpiTanue Ha BBIOPOCHI BBIXJIOMHBIX
ra30B B YCJIOBHSX 3aITyCKa XOJIOIHOTO
JIBUTATEJISI

nyHkT 7.8.3.1

v

Ilepuon nmporpesanust

nyHKT 7.8.3.2

v

3amena maketa ¢punbTpa TY B3BEeLICHHBIM
(uapTpoM 0TOOpa TIPOO B PEKUME XOIOCTOM
HPOTOHKH

nyHKT 7.8.2.5

IToaroroBka Bcex cuctem it otdopa mpod u
cOopa JaHHBIX

nyHKT 7.8.2.7

v

VcnipiTanne nBurartesis Ha BIOPOCH
BBIXJIOITHBIX I'a30B B YCJIOBUAX 3aITyCKa B
HPOTPETOM COCTOSIHUH

HcneiTanue Ha BI)I6pOCI)I BBIXJIOITHBIX I'a30B
qgepes 5 MUHYT IIOCJIE OCTAHOBKH ABUT'aTECIIsA

myukT 7.8.3.3.1 myHkT 7.8.3.3.2
[TonTBepkaeHHE NPABMIBHOCTH UCIIBITATEIBHOTO LIHKIIA OyHKT 7.7
CO0p JaHHBIX U OLIEHKA nyHKT 7.8.4
Pacuert BBIOpOCOB MYHKT 8
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7.5

75.1

7152

7.5.3

ITpouenypa kaprorpad@uueckoro 0To0OpaKEHUs XapaKTEPUCTUK ABUTATENS

Hns nmposenenus BCIIL u BCVY1] B ucneitarensHoli kamepe 0 MPOBEACHUs
UCTIBITATEIFHOTO ITUKJIa HEOOXOIMMO TIPOU3BECTH KapTorpadupoBaHue
XapaKTEPUCTHUK JBUTATEINS JIsl IOCTPOSHUS KPUBBIX YUCIIa 00OPOTOB IO KPYTSAIIEMY
MOMEHTY U Yucia 000pOTOB MO MOIITHOCTH.

Omnpenenenue oToOpaxaeMoro auanazoHa o00poToB

MuHUMalIbHOE U MaKCUMaAJIbHOE 0TOOpakaeMoe YUCII0o 000POTOB ONPEIEIISIETCS
CIIEYIOIINUM 00pa3oMm:

MuHuManbHOE 0TOOpakaemMoe
YHUCJI0 000POTOB

YHCIIO 000POTOB HA XOJIOCTOM X0y

MaxkcuManbHOe 0TOOpakaeMoe Ny x 1,02 umm gucino o60poToB, IpH

YKCI0 000POTOB KOTOPOM KPYTSIIUI MOMEHT IIPH TOTHOMN
Harpy3Ke CHHYKaeTCsl 10 HYJIs, B
3aBUCHUMOCTH OT TOI'0, KaKasi BeJUYrHa
MCHBIIIC.

Kaptorpaduueckoe oToOpakeHrne MOITHOCTH JBUTATENS

JIBurarens 10JKeH OBITh pa3orpeT Npy MaKCUMaIbHOW MOIIIHOCTH JIS
cTabUIM3alluy €ro MapaMeTpoB B COOTBETCTBUH C PEKOMEH Ialliel U3TOTOBUTENS U
Ha/exKalel Texunyeckoi nmpaktukoil. [locne crabunu3zanuu 1BUTaTens ero
napaMeTpbl 0TOOpaXKAIOTCS C COOMIOIECHUEM CIIEAYIONIEH MPOIEAYPHI.

a)  Jlpurarens paboTaeT 6e3 Harpy3KH Ha XOJIOCTOM XOIy.

b)  JlBurarens paboraeT mpu MOJHON HAarpy3Ke HaArHETATEIBHOTO HAcOCa
MUHUMAJIBHOM OTOOpakaeMoOM 4HcIIie 000POTOB.

c)  Uwmcno 060pOTOB ABUTATENS YBEIMUMBACTCS CO CPEHEN CKOPOCTHIO
8 + 1 mMun. /¢ ¢ MHHEMAIIBHOTO 10 MAKCHMAIBHOTO OTOOPAXKAEMOT0 YHCIA
o6oportoB. Touku ¢ oToOpakaeMbIMH YHCIaMUA 00OPOTOB M KPYTAIINM
MOMEHTOM CJIeTyeT PErHCTPUPOBATH CO CKOPOCTBHIO 0TOOpa Mpo0,
COCTaBJISIOLICH HE MEHEE OJHOM TOYKH B CEKYHITY.

AJ'IBTepHaTI/IBHBIe MCTOBI OTO6pa)KeHI/IH

Ecnu n3rorosurenb CUMTAcCT, YTO BBIMICOIIMCAaHHAA MCTOAMKA OTO6pa)KeHI/I$I
HCHaAACKHA UJIN HE ABJIACTCA peHPGSGHTaTHBHOﬁ JJIA JIF000T0 JaHHOT'O ABUTATCJIA, TO
MOT'YT UCITIOJIB30BATLCA AJIbTCPHATUBHLIC MCTOIbL OTO6pa)KeHI/I5[. Ot
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albTepHATUBHBIE METO/IbI JOJKHBI OTBEYATh 11€JIM KOHKPETHBIX MPOLIEAYP
OTOOpaXeHUs JIJIs ONPEAETICHHS] MAKCUMAJIBHOTO KPYTSAIIEr0 MOMEHTA MpU BCeEX
000poTax ABUTATENs, JOCTUTAEMbIX B X0J1€ UCIIBITATEIbHBIX HUKIOB. OTKIOHEHHUS
OT METOIOB OTOOPAKEHHSI, YKa3aHHBIX B HACTOSIIEM ITYHKTE BMECTE C
000CHOBAaHHMEM UX HCIIOJIb30BAHUS [10 COOOPaKEHUAM HAJEKHOCTH UITU
penpe3eHTaTUBHOCTH, TOJKHBI OBITH 0JJOOPEHBI KOMIIETEHTHBIM OPTaHOM,
BBIJIAIOIINM O(HUIIMANIBEHOE YTBEPKACHUE TI0 THITY KOHCTPYKIIMH. BmecTe ¢ TeM B
clly4ae JIBUTATeNeH ¢ peryasTopoM Win TypOOHAlyBOM CHIDKATh YHCIIO 000POTOB
JIBUTATENS JJIs1 HOCTPOEHUSI KPUBOM KPYTSIIEr0O MOMEHTA HEJIb34.

HOBTOpHBIG HUCIIBITaHUA

OTobOpaxkaTh apamMeTpbl ABUTATEINS Mepe]] KaXKIbIM [IUKJIOM HCIBITAHUS HE HYXKHO.
[ToBTOpHO KapTOrpadupPOBaTH MAPAMETPHI 10 KA UCIIBITAHHUS HEOOXOIUMO B TOM
ClIy4ae, €CIIu:

a) C TEXHUYECKU 000CHOBAHHON TOUYKH 3pC€HHA C MOMCHTA IMOCJIICAHCTO
KapTorpa(queCKoro OTO6pa)KeHI/IH IIPOIJIO CJIMIIKOM MHOTO BpEMCHH, HIIHA

b)  mBurarens ObLI MOIBEPTHYT PU3MUSCKUM U3MEHEHHSM HITH TOBTOPHBIM
KaJaMOpOBKaM, KOTOpbIE NOTEHIMAIBHO MOIJIM OTPA3UThCS Ha
XapaKTEPUCTUKAX ABUTATEIIs.

IIpoBeacHNE NCXOIHOTO MCIILITATEILHOTO ITUKJIIA

I[eHopMaJ'II/ISaI_[I/IH qucia O60pOTOB JABUTAaTCIIA

I[eHopMaJ'II/IZ’»aI_[I/IH qucia O60pOTOB JABUTATCIIA ITPOU3BOAUTCA C UCITIOJIB30BAHUCM
CJICAYIOIIEro YpaBHCHMU .

dakrTyeckoe Yucio
O60pOTOB = Nporm X (0,45 X N + 0,45 X Nprer + 0,1x ny — nid|e) X 2,0327 + Nigle, (4)

rue.

No - HauMEHBIIIEE YMCIIO 000POTOB, MPU KOTOPBIX MOITHOCTh cocTaBisieT 55%
OT MAaKCHMAaJIbHOW MOIIIHOCTH,

Npref - YKCII0O 000OPOTOB JBHUraTelIs, IPH KOTOPHIX MAaKCUMaJIbHBIA HHTETpal
KpYTSIIEro MOMEHTa cocTaBiisieT 51% oT MoJIHOTO MHTErpaJa,

Nhi - HanOoJIBIIIEe YUCIIO 000POTOB, MTPU KOTOPBIX MOITHOCTH cocTaBisieT /0%

OT MaKCHUMAaJILHOI MOII[HOCTH,
Nide - YHUCJI0 000POTOB XOJIOCTOTO X014,
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76.1.1

KaK I0Ka3aHo Ha puc 4.
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Puc. 4. Onpenenenue ncnplTaTeNbHbIX CKOPOCTEN
Ornpezenienne NpeanouYTUTETLHOTO YKCiia 000POTOB

[To xpuBoO#, 0TOOpaKarOIIEH XapaKTePUCTUKH JIBUTATENS, TOCTPOCHHOM B
COOTBETCTBUH C MyHKTOM 7.5.2, paCCUNTHIBAETCA WHTETPAJ MAKCUMAIBHOTO
KPYTSIIEro MOMEHTA OT Nigle 10 Ngsh. Ngsh - HAMOOJIBIIIEE YUCIO 000POTOB, IPH
KOTOPOM MOIIIHOCTB cocTaBiisieT 95% oT MakcumalibHOM MomHOCTH. [locne aToro
OIIPEAETAETCS Npref, KOTOPOE MPECTABIIAET COOOM YUCIO 0OOPOTOB,
cooTBeTcTBYMOIIEee 51% momHOro MHTErpana, Kak MoKa3aHo Ha puc. S.
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Puc. 5: Omnpenenenue Npres

JleHopManu3anus KpyTsSuero MOMEHTa JBUTATEIs

Jenopmanuzaiiust KpyTsIIero MOMEHTA, YKa3aHHasl B TaOJIUIE JUHAMOMETPUYECKHUX
XapaKTEPUCTHK JIBUTATEINS, COAECPIKAIIMXCS B ToOaBiIeHnH 1, HopManusyercs 10
MaKCHUMAaJILHOTO KPYTSIIEro MOMEHTA IIPU COOTBETCTBYIOIIEM YK CIIE 000POTOB.
3HaYeHHUs KPYTSIIECTO MOMEHTA B YCIOBUAX UCXOAHOTO IUKJIA ICHOPMATH3YIOTCS C
UCTIOJIb30BAaHUEM KPUBOM, IOCTPOCHHOM B COOTBETCTBUH C MyHKTOM 7.5.2, 110
crenyromen Gopmye:

aKTHUCCKHH KPYTAIIH MOMEHT = % kpyTsIIero MOMCHT&;(OYSGX. KpYyTSILUNA MOMEHT 5)

JJIA COOTBCTCTBYIOIICTO (baKTI/I‘ICCKOFO qucia O60pOTOB, OIpCACIICHHOI'O B

COOTBETCTBUU C MyHKTOM 7.6.1.

[Tpumep mporeayphl A€HOpPMAaTU3alun

B xauecTBe IIpuUMEpa HUIKE ITOKa3aH MOPAAOK ACHOPMAJIN3alluN JIs cnez[yromeﬁ
HCIIBITATEIIbHON TOYKU.

43%
MIPOIICHT KPYTSIIErO MOMEHTA = 82%

IMPOUCHT 4YrClia O60pOTOB



ECE/TRANS/180/Add.4

page 42

1.7

7.7.1

JlaHbl cneqyromuye 3HaYCHUS:

N = 1 015 mun.™?,
i = 2200 mun.
Npref = 1300 MI/IH.-l,
Nide = 600 mun. ™.

Pesynbrar pacuera:

Daxmueckag — 43X (0,45x1015+0,45x1300+0,1x 2 200—600)x 2 ,0327
CKOPOCTb 100

+600=1178vum.>

s makcumanpsHOTro KpyTsmero momeHTa /00 Hm, oTMedeHHOT0 Ha MOCTPOSHHON

kpuBoit mpu 1 178 mun. ™

DaKkTHYECKUI KPYTSIIHA MOMEHT = 82x700 = 574 Hm

100

HO,Z[TBGD)K[IGHI/IG IPaBUJIbHOCTH PE3YJIIETATOB HUCIIBITAaHUH

Pacuer paboTsl Bo BpeMst IMKIIa

o pacuera paGoThl BO BpeMsi IIUKJIA HEOOXOIUMO HUCKITIOUUTH JTHOOBIE TOUKH,
3aperuCcTPUPOBAHHBIC B ITPOIIECCe 3amycKka aBuratens. Pabora Bo Bpemst rukima Wi
(kBt/4) paccunThiBaeTCS Ha OCHOBE TIOJYUEHHBIX 3HAYCHUH YKciIa 000POTOB U
KpyTsiero Momenrta. Pabora Bo Bpems ucxoqHoro mukia W (kB1/4)
paccUMTHIBACTCS HA OCHOBE 3HAYCHUI MCXOTHOTO YUcia 000POTOB M KPYTSILETO
MoMeHTa JBuratess. dakruueckas padoTa Bo BpeMs nukia Wyt UCTIONB3YeTCs st
COIIOCTaBJICHUs C paboTOI BO BpeMst HCXOHOTO LuKIa Wie U IS pacyeTa yIelnbHbIX
BBIOPOCOB IIpU TOpMOXKEeHUH (CM. TyHKT 8.5.2.1).

AHaJoru4Has METOJI0JIOTHS UCII0JIb3YETCS U JUIsl MHTETPUPOBAHUS UCXOIHOM U
(axTHUecKoil MOITHOCTH ABUTaTeNs. Ecin Heo6XoanmMo onpeienuThb
COOTBETCTBYIOIINE 3HAYECHUS B NIPEEIIaX MEXAY CMEKHBIMU UCXOIHBIMU U
CMEXHBIMU U3MEPEHHBIMH JTAHHBIMH, HEO0XO0IMMO UCTIOIB30BaTh METO/T JIMHEHHON
uHTepnossinuu. [Ipu nHTErprpoBaHuM (PaKTUIECKOH pabOTHI BO BpeMs LIUKIa
I00bIe OTPULIATENbHBIE 3HAUEHUS KPYTAIIEr0 MOMEHTA IPUPaBHUBAIOTCS K HYJIIO U
YUMUTBIBAOTCA. ECIIM HHTErpUpOBaHKE MPOU3BOIUTCS 10 OTPE3KAM C 4aCTOTON
MeHee 5 ['Il 1 eciii B TeUeHHE JAaHHOTO BPEMEHHOI'0 MHTEpPBaja 3HaK KPYTAIIEro
MOMEHTA U3MEHSETCS C TIOJIOKUTEIIBHOTO Ha OTPULIATENIBHBINA NN C OTPULIATEIIBHOTO
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Ha MOJIOKUTENbHBII, TO OTPULIATEIBHYIO JIOJIO CJIEYET PACCUUTATh U MPUPABHATH K
Hyt0. [lo70%KUTeNnbHYIO AOMIO ClIeyeT BKIIOYUTh B MHTETPUPOBAHHOE 3HAYECHHE.

Bennunnaa Wi 1omkHa HaxoauThest B ipeaenax 85-105% Wi

CTaTHCTUYECKHUE AAHHBIC IJI IMTPOBEPKHU NPABUIJIBHOCTU PE3YJILTATOB ITUKJIA

HUCIIbITAaHUA

3HaueHus yuciaa 000pOTOB, KPYTSIIETr0O MOMEHTA U MOIIIHOCTH ITPOBEPSIOTCA

METOJIOM JTUHEHHON perpeccu (PaKTHUECKUX 3HAYCHUH 110 MUCXOTHBIM.

B nensx cBeieHNss K MUHUMYMY HOTPELIHOCTH, O0YCIOBJIEHHOM CIIBUTOM BO
BPECMCHH MCKIY q)aKTI/I‘ICCKI/IMI/I 1 UCXOAHBIMH 3HAYUCHUAMMU IIUKJIA, BCS
(axTHUecKas MOCIeA0BaTEIbHOCTh CUTHAJIOB, OTPAYKAIOIINX YHCIO 000POTOB U
pr’I‘SIIHI/If/'I MOMCECHT ABHUTATECIIsA, MOXCET OBITH CABHHYTA BO BPEMCHHU BHICPEC UITU
Ha3aJ] 10 OTHOIICHHIO K ITOCIIeIOBATEILHOCTH UCXOJHBIX 3HAYCHHU YHCia 000pOTOB
1 MOIIIHOCTH. Ecnu curnaner q)aKTI/I‘ICCKI/IX 3HAa4YCHUU CABHUHYTHI, TO TOrJa
H€O6XOI[I/IMO CABUHYTDH B TY K€ CTOPOHY U Ha TY KC BCJIMYMHY 3HAYCHUSA YUCJIa
000pOTOB U KPYTSIIETO0 MOMEHTA.

Heo6xoauMo ucnoib30BaTh METO/T HAMMEHBIIINX KBAAPAaTOB ¢ HauboJee
MOJAXOSIINM YpaBHEHUEM, UMEIOIIINM BUJI:

y =mx+b (6)
Taec:
y = (akTHuecKoe 3HAYCHHE IKCIa 000pOTOB (MUH. V), KpyTAIIEro MOMEHTA

(Hwm) wiu momHocTH (KBT)

M =  HaKJIOH JIMHUH PErPECCUU

X = HCXOJHOE 3HAaYeHHME 4mcia 060poTos (MuH. ), kpyTsmero momenTa (Hm)
i MoinHocTH (KBT)

b = OTPE30K, OTCEKAEMBbII JIMHUEH PETPECCUU HA OCH Y

Crangaptras norpemHocts oreHkn (CI10) y mo oTHOMICHHUIO K X U K03 GUIMEHT
omnpenenenus (r?) pacCUUTHIBACTCS T KaXI0W PErpecCHOHHON JTMHUH.

DTOT aHAIM3 PEKOMEHIyeTCs ocyecTBIATh uepe3 1 ', [{nst Toro utoosn!
PE3YIbTAThI UCTIBITAHUA ObLIH IMPpHU3HAHbI Z[GflCTBHTCJIBHBIMPI, JOJIZKHBI CO6JIIOI[3,TI)CSI

KPUTEPHH, yKa3aHHbIEC B TabmuIe 2.
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BEJIMYMHA OOJIBIIIE

Yucno oboporoB | Kpyrsamuit MoMeHT MomutHocTh
CrannmapTHas makc. 100 mun.™ |makc. 13% makc. 8%
MOTPEIIHOCTh MaKCHUMaJIbHOTO MaKCHUMAaJTbHOM
ouenku (CITO) y KpYTSAILETr0 MOMEHTA MOIIHOCTH
IO OTHOIIEHHIO K X JIBUTATEIIS JIBUTATEIIS
Haxnon nunun
0,95-1,03 0,83-1,03 0,89-1,03
perpeccun, m
Koappunument
Qbmument L 0,070 M. 0,850 . 0,910
ornpejaeneHus, I
T
Orpe3ox, + 50 muH. + 20 Hm mimm + 2% o1 |+ 4 kBT nim + 2%
OTCeKaeMbIit MaKcC. KpyTSIIETO OT Makc. MOIITHOCTHU
JTMHUEH perpeccuu MOMEHTA B 3aBHCHMOCTH |B 3aBUCUMOCTH OT
Haocuy, b OT TOTO, KaKas TOTO, KaKas

BeJIMUUHA OOJIbILE

Tabnuna 2: JlonmycTUMbIe OTKIOHEHUS OT JIMHHH PETPECCUU

I[J'IH MMpOBCACHUA PEIPCCCUOHHOIO aHaJIM3a U TOJIBKO IJIA OTHX ueﬂeﬁ JAO0ITyCKaeTCs

HCKIIOYCHUC ITOJTYUCHHBIX TOYCK B ClIY4adaX, YKA3dHHBIX B Ta6J'II/II_Ie 3. O,I[HaKO JIIA

ueneﬁ pacdcTa pa60TBI u BBI6p000B BO BPCM: UKJIA OTU TOYKH UCKIIHOYATh HCJIb34.

Touka xoocToro Xoaa onpeaciisI€TCAa Kak TOUKa, B KOTOpOﬁ HOpMaJ'II/IBOBaHHHﬁ

I/ICXOI[HHﬁ KPYTHH_[Hﬁ MoMeHT cocTaBisgeT 0% u HOPpMAJIM30BAHHOC HCXOAHOC YHCIIO

060pOTOB taxke 0%. MeTOI[ HUCKIIIOYCHUA TOYCK MOXKET IPUMCHATLCSA KO BCEMY

MUKITY HIIN K JIF000Ii €ro 4acTH.

YcaoBus

Toukn, moaiexarue
HUCKIIOYEHUIO

[TepBoie 6 + 1 cexyHIbI

Ywucno 060poToB,
KPYTAIIUA MOMEHT,
MOIIIHOCTD

[ToHast Harpy3ka v (PaKTUYECKUMA KPYTAITANA MOMEHT
MeHbIe < 95% OT HCXOTHOTO KPYTSIIET0 MOMEHTA

Kpyrsmmit MoMeHT
A/ MOIITHOCTD

[TonHas Harpy3ka u GaKTUYECKOE YUCIO 00OPOTOB
MeHbIe < 95% oT NCX0MHOTO Yuciaa 000pOTOB

Ywucno 060poToB
W/YIIM MOIITHOCTD

OTtcyTcTBUE HATPY3KH U (DAaKTHUYCCKUN KPYTSIIIHHA
MOMEHT > UCXOJIHOTO KPYTSIIEr0 MOMEHTA

Kpyrsmmit MoMeHT
/WY MOIITHOCTD

OTtcyTcTBUE HArpy3KH U (PaKTHUECKUI KPYTSAIIHIA
MOMEHT > t+ 2% 0T MaKCHMAaJIbHOTO KPYTSIIETO MOMEHTa
(TOYKa X0JIOCTOTO X0/1a)

Ywucno 060poToB
W/YIIM MOIITHOCTD

OTtcyTcTBUE HArpy3KU U UCXOAHBIN KPYTAIIMI MOMEHT
menbIie < 0% (Touka X0JI0CTOro MPOroHa)

Kpyrsamuit MoMeHT
/WY MOIITHOCTD

Ta6Jmua 3. TO‘IKI/I, KOTOPBIC MOTI'YT UCKJIFOYATHCA U3 PCIPCCCUOHHOI0 aHallnu3a
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WcnplTanus Ha BI>I6DOCI>I

Bseneunue

Br16pocsl, nojuiexaniye 3aMepy Ha OCHOBE BBIJIEISIEMBIX IBUTATEIIEM BBIXJIOMHBIX
ra30B, BKIIIOYAIOT ra3000pa3Hbie KOMIOHEHTHI (OKUCH yriiepoia, o0Iee KOJIUIeCTBO
YTJIEBOJOPOAOB WIIH YIIIEBOJOPOAOB, HE COACPKALIUX METaHa, METAH W OKHCIIBI
a3oTa) W TBep/ble YacTuilbl. Kpome Toro, miist onpeneneHus kod3hduirenra
pa3peKeHUst CUCTEM YaCTUYHOT'O U MOJHOTO Pa3peKeHMs IIOTOKOB B KA4ECTBE

HHIUKATOPHOI'O ra3a 3a4aCTyro UCIIOJb3YCTCA ABYOKHUCH YIJICpOda.

BerlmeynoMmsiHyThIe 3arpsi3HSIOIINE BEIIECTBA MTOAJIEXKAT YUETY B XOJI€
NpeNICaHHbIX UKIOB UCTIbITaHNsA. KOHIEeHTpanus ra3000pa3HbIX KOMIIOHEHTOB
OIIpEIENIAETCS B TEYEHUE BCEro UKIIA TU00 B YCIOBUAX HEPA3PEKEHHOTO MOTOKA
BBIXJIOIIHBIX I'a30B IIOCPEJICTBOM UHTEIPUPOBAHMSI CUTHAJIOB aHAJIN3AaTOPa WM B
YCIIOBUSX Pa3peKEHHOI0 IOTOKA BBIXJIOMHBIX I'a30B C TOMOULIbIO CUCTEMBI IIOJTHOTO
pazpexenus nmoroka razoB CV S nocpecTBOM HHTETPUPOBAHUS HITH C
MCIIOJIb30BaHUEM KaMepbl 11l 0TOopa npod. B citydae TBepabIX 4acTUIl U3
pa3peKEHHBIX BBIXJIONHBIX Fa30B OTOMPAETCs MPONOPLMOHAIbHAs poda ¢
MIOMOIIBI0 KOHKPETHO YKa3aHHOTO (PHIBTPA METOJIOM JHOO YACTUYHOTO Pa3peKeHUS
IOTOKA, TM00 MOJHOIO Pa3peKeHus IOTOKA. B 3aBHCHMOCTH OT MCIIOJIb30BaHHOTO
METO/A OIIPENENAETCS pacXo MOTOKA Pa3peKECHHBIX WIN HE Pa3peKEeHHBIX
BBIXJIOTIHBIX Ia30B B TEUEHUE BCETO LIMKJIA, KOTOPBIN UCIOIB3YETCS JUIsl pacdyeTra
MacCOBBIX 3HaUEHHH BBIOpOCa 3arpsi3HAIOMMX BemecTB. s onpenenenus
yZI€IbHOW BETMYMHBI BBIOPOCOB B IPaMMax KaXKA0T0 3arpsI3HAIOLIETO BEIIECTBA Ha
KIJIOBATT-4aC MacCOBOE 3HAUEHHE BBIOPOCOB HEOOXOUMO MOJIEIUTh HAa OKa3aTelb
paboThl ABUTATENS], PACCUUTAHHBIN B COOTBETCTBUHU € ITyHKTOM 7.7.1.

[IpensapurenbHas npouenypa UCIIbITAHUN

Mo mpotie1ypsl KapTorpaduueckoro 0ToOpaxeHus XapaKTEPUCTHK JBUTATENS B
COOTBETCTBUU C OOIIEH MOCIE0BaTEIbHOCTHIO, TOKAa3aHHOW B IMyHKTE /.4, Ha HTamne
10 UCIIBITAHUS HpOI/IBBOIISITCSI 3aMepBI Ha ABUTI'aTelic, HpOBepKI/I XapaKTepI/ICTI/IK
ABUTaTCIsI N KaJII/I6pOBKa CUCTEM.

OxutaxieHne ABUraTens (TONbKO JUIS UCTIBITAHUN B YCIIOBUSIX 3allyCKa JIBUTATENIs B
XOJIOJTHOM COCTOSIHUH)

Moxet MMPUMCHATLCA €CTECCTBECHHBIN HITH HpHHy&HTGJ’IBHBIfI croco0 OXJIAXKJICHHA.

B cnydae npuHYyAUTENBHOTO OXJIQKICHUS JIJISl PETYJIUPOBKUA CUCTEM 00/1yBa
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7.8.2.2

7.8.2.3
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JIBUTATENS OXJIXKIAIOIINM BO3yXOM, IMOJaYH OXJIaKIEHHOT'O Macjia B CUCTEMY
CMa3KH JBUTATEIsI, 0TOOpa TEIUIa OT OXJIAXK/IAIOIIETO areHTa, UPKYJIUPYIOIIEro B
CHUCTEME OXJIAXACHUS ABUTATEIIS, U OTOOpA TEIIa OT CUCTEMBI MTOCIIEeNYIOIEH
00pabOTKHM BBIXJIOITHBIX Fa30B HEOOXOIMMO PYKOBOACTBOBATHCS HAJJICKAIIUM
TEXHUYECKUM 3aKJIOUeHHEeM. B ciydae MpuHYAUTEIbHOTO OXJIAXKIECHUS CUCTEMBI
MOCIIEAYIONIEH 00pabOTKH OXJIAXTAFOIINN BO3/TyX HAMPABISETCS HA CUCTEMY
MOCIIEAYIOIEH 00pabOTKH TOIBKO MOCIIE TOTO, KaK OHA OCTHUIA JI0 TEMIIEPaTypHl,
HIDKE €€ KaTaTUTUYeCKOM akTuBaluu. Jlro0as npoienypa oXJiaxIeHus, KOTopast
MPUBOAUT K HEPETIPE3CHTATUBHBIM BHIOpOCAM, HE JIOMTYCKAETCHI.

[MonroroBka ¢unbTpa s 0TOOpa MPOO TBEPIBIX YACTHIL

He meHnee uem 3a yac 10 pOBEACHUS UCTIBITAHUS (PHIBTP IOMEIIASTCS B YAIIKy
[eTpu, KoTOpas mpenoXpaHseTcst OT MOMaJaHHs BTN U Jae€T BO3MOXXHOCTb
NPOBETPUBAHMSI, M YCTAHABIMBACTCS B LIEJSIX CTAOMIIN3ALMU B KAMepy s
B3BELIMBaHMA. B KOHIIE meproaa cTabuinn3anuu GUiIbTp B3BEIINBACTCS
perucTpupyercs COOCTBEHHBIH BeC QHIbTpa. 3aTeM QHIBTP XPAaHUTCS B 3aKPHITON
yamke [lerpu niam B oneyaranHOM QMIIBTpOAEpIKATENE, TIOKA OH HE MMOHAJ00UTCS
JUTs UCTIbITaHusl. DUIIBTP MOXKHO UCTIOIH30BATH 110 MPOIIECTBUM BOCBMH YacOB

II0CJI€ €r0 U3BJIEUEHUS U3 KaMephl 1Jis B3BEIINBAHMUS.
Y cTaHOBKA H3MEPHUTEIBHOTO 000Py10BaHHS

[TpuGops! 1 MprOOPOOTOOPHUKH JTOIKHBI OBITH YCTAaHOBJICHBI B COOTBETCTBUU C
TpeOoBaHUsIMU. B ciyuae Mcnonb30BaHUS CUCTEMBI ITOJIHOTO PAa3pEXKEHUS OTOKA

BBIXJIOITHBIX Ta30B K HEH MOoACOCANHACTCA BbBIITYCKHAA pr6a.

[MpenBapuTeIbHOS KOHIUITHOHUPOBAHUE CUCTEMbI Pa3PEKEHHS U IBUTATEIISI
(Tonbko s BCYILI)

Cucrema pa3peXxeHus ¥ JBUTATEINb JOJDKHBI OBITh BKIIFOYEHBI M TporpeThl. Iloce
NPOTPEBAHUS ABUTATENh U CUCTEMA 0TOOpa MPoO MOABEpraeTcs MpeABAPUTETLHOMY
KOHIMIIHMOHUPOBAHMIO ITyTEM IepeBoia ABUraTelns B pexuM 9 B Teuenue 10 MUHyT
IIpY OJTHOBPEMEHHOM BKITFOUSHUH JINOO CHCTEMBl YaCTHYHOTO Pa3peXEeHUs TIOTOKA,
71100 CUCTEMBI MOJTHOTO Pa3peKEHUs TIOTOKA U CHCTEMBI BTOPUYHOTO Pa3peKeHUs.
B 57011 cBsI3u MOXKET OBITH MTPOU3BECH (HOpMABHBIA 0TOOP MPOO BEHIOPOCOB
TBepAbIX yacTull. CTaOMIN3MpPOBATh UM B3BEIIUBATH 3TH (PUIBTPHI AJ1s1 0TOOpa
npo0JeM He Hy)KHO, U X MOXHO BBIOpaKkoBaTh. PacxoJl MOTOKa ycTaHaBINBACTCS
NpUOJIM3UTENEHO B COOTBETCTBUH C PACXOJIOM IMOTOKA, BEIOPAHHBIM /ISl TIPOBEICHHS
UCTIBITAHUS.
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Bxuttouenne crcremsl 0TO0pa Mpood TBEPIBIX YACTHIL

Cucrema or6opa TBEpbIX YaCTHUII AOKHA OBITh MPUBEJEHA B IEHCTBUE U pabOTaTh
B PEKMUME XOJIOCTOM MPOroHKH. POHOBBIN YpOBEHb KOHIICHTPAI[UH TBEPIBIX YACTHI]
B Pa3psDKAIOIIEM BO3AYXE MOXKHO ONPEAENUTh yTeM 0TOopa Mpod pa3peskaroiiero
BO3/lyXa Ha BXOJI€ BBIXJIOMHBIX Fa30B B CMECUTEIbHBINA KaHaI. DTOT 3aMep MOKHO
MIPOM3BECTH JI0 WM MOCIIe UCTIBITaHus. Eciu 3amepsl Mpou3BeACHHI 10 IIUKIA U B
KOHIIE IIMKJIa, TO MOJIyYeHHbIE 3HAU€HUsI MOKHO YCpeIHUTh. Eciu 11 usmepenus
(OHOBOI KOHIIEHTpAIIMK UCIIOJIb3YETCs HHAsI cucTeMa 0TOopa npo0d, TO U3MEpPEHHs
MIPOU3BOATCS MapalieIbHO C UCTIHITAHUEM.

PerynupoBka cucTeMsl pa3pexeHus

JIist yaasieHust KOHIEeHcaTa BObI B CHCTEME U JIOBEJICHUS MepeTHel yacTH GUIbTpa
10 Temreparypsl B pegenax 315 K (42°C) - 325 K (52°C) veobxomumo
OTPETYJIMPOBATH OOIIN MOTOK pa3peKEHHBIX BBIXJIOMHBIX TA30B, MPOX OISIIHX
Yyepe3 CHCTEMY IMOJHOTO Pa3pesKeHUs MOTOKA, HITH Pa3pesKeHHOTO MOTOKA
BBIXJIOIHBIX I'a30B, MPOXOISIIMX Y€PE3 CHCTEMY YaCTHYHOTO Pa3peKeHHs TIOTOKa.

[IpoBepka aHanM3aToOpOB

AHaJ'II/IBaTOpBI BBI6pOCOB JOJI?KHBI OBITH BEICTABJIEHBI HA HOJIb U BKIIFOUEHBI. Eciu
HCIIOJIB3YIOTCS KaMEPbI AJIA 0T60pa Hp06, TO OHH JOJIXKHBI OBITh YAAJICHBI.

IIpouenypa 3amycka qBuraresns
VcnipITanne ABUTaTEN s B YCIOBHSX X0JI0AHOTO 3amycka (Tonbko ams BCIIL)

HaunnaTh ucnpiTaHue JBUTATENs B YCIOBHUSAX XOJIOAHOTO 3aIycKa HE0OXOMMO TTpH
TEMIIEPaType CMa309YHOI0 MACa ¥ OXJIAKIAIOIICH KUAKOCTH JBUTATEIISI K CHCTEM
nocieayroiiei oopadorku B mpeaenax 293-303 K (20-30°C). 3anyck aBuratens
IPOU3BOIUTCS C UCITOJIB30BAHUEM OJIHOTO M3 CIIEAYIOIIHX METO/IOB:

a)  JBUraTesb 3allyCKaeTcsi, KAK PEKOMEHJOBAHO B PYKOBOJICTBE 10 IKCILTyaTalluu
C MCIIOJIb30BaHUEM 3aBOJICKOIO CTapTepa U AOHKHBIM 00pa30M 3apsiKEeHHON
AKKyMYJISITOPHOU OaTapeu WM COOTBETCTBYIOIIETO HCTOYHHKA

S3JICKTPOSHECPTUH,; HUIIH

b) ABUTATCJIb 3aIlyCKACTCA C UCITIOJIb30BAHUCM JUHAMOMCETpPA. Ywucno O60pOTOB
JIBUTATENS JOKHO COCTaBIATh T 25% ot xapaKTepHoﬁ HaCTOThI
MMpOBOpAaYMBAHHA KOJICHYATOI'O Bajia B YCJIOBHUAX OKCILTyaTalluU.
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IIpoBopaunBaHue NpeKpaiaeTcs B TEYEHUE OJTHON CEKYH/IbI ITOCIIE 3aIlyCcKa
neuratens. Ecnu B Teuenue 15 cekyHa nmpoBopaurBaHus KOJEHYATOrO Bajia
JIBUTATENb HE 3aBOJUTCS, MPOBOPAYMBAHUE TIPEKPAIAETCS, U BBISICHSIOTCS
MPUYUHBI 0TKA3a, €CJIM TOJIBKO B PYKOBOJCTBE O SKCIUTyaTallul UK B
PYKOBOJICTBE 110 OOCITYKMBAaHUIO U PEMOHTY HE YKa3bIBaeTCs, 4To OoJiee
JUINTEIBHOE IPOBOPAYNBAHUE KOJIEHYATOTO Bajla COOTBETCTBYET HOPME.

7.8.3.2 [Mepuox nporpeBanus (Tonsko BCTILL)

Cpa3y e nociie 3aBepIIeHHs] UCIIBITAHUSI IBUTATENs Ha 3aIlYCK B XOJIOHOM
COCTOSIHUM 3TOT JIBUTATENb OATOTABIMBACTCS K UCIIBITAHUIO HA 3aITyCK B

Pa3orpeToM COCTOSHUU IIPH IMOMOIIHU OJHOTO M3 CICAYIOUIUX METOAOB:

a)  TporpeBaHue B TeueHue 5+ 1 MUHYTHI,
b)  mporpesanue B TeueHue 20 £ 1 MUHYTHI.

CooTBeTCTBYIOMMI BapuaHT BEIOMpaeTcs JJoroBapruBaroIiuMHUCs CTOPOHAMH.
7.8.3.3 WcnpiTanue aBurarens B NporpeToM COCTOSIHUU

7.8.3.3.1 BCIIL

JlBuraTens 3amycKaeTcs B KOHIIE ITEPHO/1a IPOTPEBaHNUs, KaK YKa3aHO B
nyHkTe 7.8.3.2, ¢ HCIoNIb30BaHUEM MPOIIETyp, U3TI0KEHHBIX B TyHKTe 7.8.3.1.

78332 BCYL

[o ncreueHnn MATH MUHYT TIOCIIE 3aBEPUICHUS MTEPHUO/IA TIPEABAPUTEIHLHOTO
KOHIMITMOHUPOBAHUS B pexunMe 9, Kak ykazaHo B myHKTe 7.8.2.4, nBuratens
3aITyCKaeTCsl B COOTBETCTBHH C PEKOMEHJAIMSAMU 3aBOJIa-U3TOTOBUTENS TI0 TIOPSIIKY
3aIycKa, COJEeP KAIUMUCS B PyKOBOJCTBE II0 3KCILTyaTalluH, C UCIIOIb30BaHUEM
1100 3aBOACKOTO CTapTepa, TMO0 JMHAMOMEHTpPA B COOTBETCTBHH ¢ ITyHKTOM 7.8.3.1.

784 [IpoBenenue nukina

OO6mme TpeboBaHus, yKa3aHHBIE B HACTOSAIIEM ITyHKTE, IPUMEHSIOTCS KaK K
UCTIBITAHUIO JBUTATENS B YCIIOBHUSIX XOJIOJHOTO 3aIlycKa, CChUIKA Ha KOTOPOe
conepxkutcs B myHKTe 7.8.3.1, Tak ¥ K UCIIBITAaHHIO IBUTATEIISI B IPOTPETOM
COCTOSIHUH, CCBIJIKA Ha KOTOPOE COIEepKUTCS B myHKTe 7.8.3.3.
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TTocnenoBaTenbLHOCTD UCIILITAHUN
HOCHGI[OBaTeJII)HOCTI) I/ICHBITaHI/II\/JI HAYUHACTCA C MOMCHTA 3aHyCKa JOBUTATCIIA.

BCIIL mpoBoAUTCS B COOTBETCTBUU C UCXOHBIM IIUKIJIOM, OMTMCAHHBIM B

MyHKTE 7.2. 3HAYCHHs YUCIIa 000POTOB M KPYTSIIIIETO MOMEHTA JBUTATEIS
PETUCTPUPYIOTCS B TOUKAX uepe3 uHTepBaiibl, paBHbie 5 ' (pekomenyercs 10 ')
WK OOJIbITIe. Y CTAHOBOYHBIC TOUYKH PACCUUTHIBAIOTCS METOJIOM JTHHEHHOMN
WHTEPIOJIAINH 110 YCTAHOBOYHBIM TOYKAM MCXOAHOTO 1uKia yepe3 1 ['. 3nauenus
(aKkTUYECKOro YuciIa 000POTOB U KPYTSIIETO MOMEHTA JABUTATENSI PETHCTPUPYIOTCS
HE PEeXKE OJJHOTO pasa B CEKYHY B TeUCHHUE HCIbITaTeIbHOrO 1ukia (1 I').
[MocTynaromye curHaIbl MOTYT IPOMTYCKATHCS Yepe3 IIEKTPOHHBIN (IITBTP.

BCIIL] ocymiecTBisieTcs: B OPSIIKE CJIEIOBAHUS UCTIHITATEILHBIX PEXXUMOB,
NepeYnCIICHHBIX B Tabnuie 1 mynkra 7.3.

[Tokazanus ananM3aTopoB

B Hauane nocie10BaTeNbHOCTH UCIIBITAHUNA OJHOBPEMEHHO IIPUBOJUTCS B JCHUCTBUE

HUCIBITATCIBHOC O6OPYZ[OB3,HI/IC B LICIIIX:

a)  cOopa u aHaJIHM3a Pa3peKarOIIEro BO3/1yXa, €CIH UCIIONIB3YEeTCsl CUCTeMa
MOJTHOTO Pa3peKEHUs MOTOKA,

b) cOopa mnm aHanM3a NEPBUYHBIX WM Pa3PEKEHHBIX BBIXJIOMHBIX ra30B B
3aBUCUMOCTH OT HUCIIOIb3YEMOTO METOA;

C)  u3MepeHHus 00beMa pa3peKCHHBIX BHIXJIOMHBIX I'a30B U TPEOYEMbIX 3HAUCHHIT
TeMIepaTypsl U 1aBJICHUS;

d) perucrpanuu pacxoja BBIXJIOIHBIX ra30B M0 MACCEe, €CIIH UCTIONB3YETCS METO/
aHaJlM3a Hepa3pesKEHHBIX BBIXJIOMHBIX T'a30B;

e) perucTpaivii AaHHbIX O YHUCJIC O60pOTOB " KPYTAUICM MOMCHTEC, CHUMAaCMBbIX C
AUHAMOMETPA.

Ecnu ncnonb3yercs MeTo] 3aMepa NEPBUYHBIX BBIXJIOMHBIX [a30B, TO U3MEPEHUE
koHuentpaiu BeiopocoB ((NM)HC, CO u NOy) u pacxo/ia BEIXJIOIMHBIX Ta30B 110
Macce NMPOU3BOANUTCS HENPEPBIBHO, U MOIYYEHHBIE PE3YIbTaThl PETUCTPUPYIOTCS
KOMITBIOTEPOM C 4acToToil He MeHee 2 1. Bce octanbHble JaHHBIE MOTYT
PETUCTPUPOBATHCS CO CKOPOCTBIO 0TOOpa Mpo0, cocTaristonieit He menee 1 I'm.

B cinyuae aHanoroBbIX aHAIN3aTOPOB NOKA3aHUSl PETUCTPUPYIOTCS, a IaHHbIE
KaJITMOPOBKH MOKHO IMPUMEHSTH B IPOLIECCE OLIEHKHU JAHHBIX B PEKUME " OHJIalH"

i "oduaitn".
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7.84.3

Ecnu ucnionb3yerces cucteMa ImoHoTo pa3pexenus moroka, To 3amep HC u NOy
IPOM3BOIUTCS HEMPEPHIBHO B KaHAJIE Pa3peKeHUs C 4acTOTOM He MeHee 2 .
Cpennsisi BeMYMHA KOHIEHTPAIMH ONPEIEISIETCS TTOCPEICTBOM HHTETPUPOBAHUS
CHUTHAJIOB aHAJIM3aTOpa B TEUYCHHE BCETO UCTIBITATEIHLHOTO IIUKIIA. Bpems
cpabaThIBaHUsI CUCTEMBI JOJDKHO COCTaBiATh He 6ojee 20 ¢ 1 mpu HEOOXOMMOCTH
JIOJI’KHO OBITH COTJIACOBAHO ¢ KoyeOanusimu pacxoga CVSu cMemeHnsMu 1uKia
or6opa npod/ucnbiTanuii. 3Hauenus kourentpamu CO, CO; u NMHC moryt
OTIPENIENATHCS. METOIOM UHTETPUPOBAHUS HETIPEPHIBHBIX CUTHAJIOB U3MEPEHHUS WIIN
METO/IOM aHaJIM3a KOHIEHTpalUi B Kamepe It 0T0opa npod, coOupaeMbIX B
Te4eHHUe Bcero mukiia. KoHIeHTpanun ra3000pa3HbIX 3arpsA3HSIONINX BEIIECTB B
pa3pexarolieM BO3IyXe OMPEeITIOTCS METOIOM HHTETPUPOBAHUS HITH 0TOOpa B
Kamepe 17151 GOHOBBIX KOHIIEHTpauuii. Bee npyrue BennyuHbI, Mo uIexKanme
U3MEPEHUIO, IOJDKHBI PETUCTPUPOBATHCS HE Pexe 0JHOTO pas3a B cekyHy (1 I'm).

OT60p P00 TBEPIBIX YACTHI]

B nauane mocnenoBaTenbHOTO UKIIA HCTIBITAHUH CUCTEMY OTOOPY MPOO TBEPIBIX
YaCcTHIl HEOOXO0IMMO MEPEKITIOYHUTH C XOJIOCTOTO PEXKUMa B PEKUM 0TOOpa mpood.

Ecnu ucnionb3yercs cucreMa 4acTHYHOTO Pa3pekeHus IOTOKa, HE0OX0IMMO
OTperyaupoBaTh Hacoc(bl) MPOOOOTOOPHHUKA TAKUM 00pa3oM, 4TOOBI PacXo/1 MOTOKA,
MPOXOJISIIETO Yepe3 MpoOOOTOOPHUK TBEPABIX YaCTHII UJIH IEPEIATOUHYIO TPYOyY
OCTaBaJICA NPOMOPHIHUOHAIIBHBIM PACXOY BBIXJIOIIHBIX I'a30B IO MACCE, KaK 3TO
OTIpeNIeIeHO B COOTBETCTBUU C MyHKTOM 8.3.3.3.

Ecnn ncnonbe3yeTcs cucremMa IoJIHOTO pa3pexeHust HOToKa, To Hacoc(bl)
Ipo0OOOTOOPHUKA CIEAYeT OTPETYIUPOBATh TAKMM 00pa3oM, YTOOBI PacX0/1 TBEPABIX
YJacTHIl Yepe3 NpoOOOTOOPHUK MU NIepeaTOYHYI0 TpyOy ocTaBajcs B Ipeenax
+2,5% ot ycraHOBIeHHOro pacxoza. Eciu ucnonb3yercs cucteMa KOMIIEHCAlUU
NOTOKa (HampuMep, MPOMOPIMOHATBHOE PEryJIUPOBaHUE OTOKA IPO0), TO
HE00XO0IMMO MOKa3aTh, YTO COOTHOIICHHE PacXo/ia MOTOKa MPOO TBEP/IBIX YaCTHUI B
OCHOBHOM KaHaJle U3MEHsIeTCs He Oosiee ueM Ha +2,5% oT ycTaHOBIEHHON
BEJIMYMHBI (32 MCKITIOYeHHeM mepBbix 10 MuHyT 0TO0pa npo0). CpenHue 3HaUCHHS
TEeMITEpaTyphl U TIaBJICHHUS Ha ra3oMepe(ax) Mk Ha BXOJE NU3MEPHUTEIbHON
anmaparypsl JOJDKHBI pETUCTPUPOBaThes. Ecim u3-3a BBICOKOH HAarpy3ku Ha GpuibTp
NOJIEP’KUBATh YCTAHOBIIEHHBIN PacXo/1 Ha MPOTSHKEHUH BCETO IIUKIIA B TIpeaesax
+2,5% HEeBO3MOXKHO, TO pe3yJbTaThl HCIIBITAHUS HE YIUTHIBAIOTCA. B Takom ciydae
UCTIBITaHHUE TIOBTOPSAETCS C UCIOJIb30BaHNEM 0osiee HU3KOT0 3Ha4EeHUs pacxosa
npoo.
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OcraHoBKa JBUTATENs U HETIOJAAKU B paboTe 000py 0BaHHS

Ecnu nBurarens octaHaBIMBaeTCs B KAaKOH-T11M00 MOMEHT B Xo/ie ucnbitanus BCIIL]
B YCJIOBHSIX XOJIOHOTO 3amycka uin Bo Bpemst BCYL, To pe3ynbTaThl UCTIBITAHUS HE
YUUTHIBAIOTCS. B 3TOM ciiydae nBurareins HE0OOXOAUMO MOABEPTHYTh
MpeABaApPUTEIIbHOMY KOHANUIIMOHUPOBAHUIO M CHOBA 3aMTyCTUTh B COOTBETCTBUU C
METOJIaMH 3aIycKa, YKa3aHHBIMU B TyHKTE 7.8.3.1, 1 TOBTOPUTH UCIIBITAHNUE.

Ecnu nBurarens ocTaHaBIMBAETCSA B KAKOW-THOO MOMEHT B MTPOIIECCE UCTIHITAHUS
BCIIL] B ycnoBusix 3amycka B MpOrpeTOM COCTOSIHUM, TO PE3YJIbTAaThl UCIIBITAHUS HE
YUUTHIBAIOTCS. JBUTATENh HEOOXOIUMO MPOTPETh B COOTBETCTBUU C
npeanucaHusIMu MyHKTa 7.8.3.2 ¥ TOBTOPUTH UCIILITAHUE JBUTATEIS B YCIIOBHSIX
3amycka B IPOrPETOM COCTOSTHUU. B ATOM cilydae UCTIBITAHUE TBUTATENS B YCIOBUSAX
3amycka B XOJIOJHOM COCTOSIHUM TIOBTOPATH HEOOSM3aTENBHO.

Ecmm B X0[€ IMKJIa UCIIBITAHUA TPOUCXOJUT OTKA3 KaKOTO-TH00 KOMIIOHEHTA
060py,Z[OBaHI/I$I, TO PE3YJIbTAaThl UCHIBITAHUS HC YUUTBIBAIOTCA, U IPOBOANUTCS
IMMOBTOPHOC UCIIBITAHUEC B COOTBETCTBUU C BHIICYIIOMAHYTBIMHA ITOJIOXKCHUSAMU B

3aBUCHUMOCTH OT UCIIBITATEIBHOTO ITUKJIA.
Ornepanuu mociie UCIbITaHus

ITo 3aBCPUICHUH HUCTIBITAHUS U3MEPCHHUEC paCcXoda BBIXJIOMHBIX Ia30B 110 Macce,
00beMa pa3pekeHHOT0 BBIXJIOMHOTO Ta3a, pacxo/ia rasa, MocTyMarIero B KaMmepsl
JU1st 0TOOpa MPoO U HACOC /I 0TOOPa TBEP/ABIX YaCTHUIL, HEOOXOIUMO MPEKPATUTD.
B cnyuae unTerpupymomeil CHCTEMbI aHAIM3aTopa 0TOOp MPOO MPOIOIKAETCS 10
MOMCHTA UCTCUYCHUA BPCMCHU Cpa6aTI)IBaHI/ISI CHCTCMBI.

Konnenrpanus B kamepax uist coopa, €CIu OHH UCTIONB3YIOTCS, TOJDKHBI
aHAJIM3UPOBATHCS KaK MOXKHO CKOpEE, HO B JIF00OM CIIydae He MO3HEe YeM 4epes
20 MUHYT TIOCIIE 3aBEPIICHUS HCIIBITATEIFHOTO IIHKIIA.

[Tocne ncnpiTaHmii Ha ONpeIeNIeHHE KOJINYECTBA BRIOPOCOB JIJIsl IIOBTOPHOM
MIPOBEPKHU aHAITM3ATOPa HEOOXOIUMO UCTIOIB30BaTh HYJIEBOM I'a3 M TOT e CaMblid
HOBCpO‘-IHBIfI ra3. HMcrneiTanne cauraercs MMPUEMJIIEMBIM, €CJIN PACXOKACHUEC MCIKIY
pe3yJIbTaTaMu JI0 ¥ TOCJIE€ UCIIBITAHUS COCTABIISIET MeHee 2% COOTBETCTBYIOIIETO
rapameTpa IoBepOYHOro rasa.
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8.1

8.11

@uiIbTp TBEPABIX YAaCTHUL BHOBb IOMELIAETCS B KAMEPY I B3BEIIMBAHUS HE
MO3HEE YEM UEepe3 yac Mocye 3aBeplieHus ucnblTaHuss. OH MOMENIAeTCsl B YaIIKy
[Ierpu, koTOpas NpeaoOXpaHAETCs OT MOIAJaHU ITBUIM U 1a€T BO3MOKHOCTh
IIPOBETPUBAHMS, HE MEHEE UeM Ha OJMH 4Yac U 3aTeM B3BeluBaercs. OOuuii Bec

GuIbTpa perucTpupyercs.
N3MEPEHUME U PACUYET BBIBPOCOB

OxoHYaTeNbHBIE PE3YIbTAThl UCIIBITAHUH OKPYTIISIFOTCS IO TAKOTO YHCJa 3HAKOB
MOCJIE 3aMsTOM, KOTOPOE MPEyCMOTPEHO MPUMEHHUMBIM CTaHIaPTOM Ha BHIOPOCHI,
TUTIOC OJTMH JIOTIOJTHUTENLHBIN 3HAK, HE PaBHBINA HYIIO, B COOTBETCTBUU C

ASTM E 29-04. OxpyriieHue npoMeXyTOUHBIX 3HAYE€HUH, UCTIOTb3yEeMBIX IS
pacueTra KOHEUHOTO pe3ysIbTara YAEIbHBIX BEIOPOCOB B PEKUME TOPMOKEHHSI, HE
JIOITyCKAeTCsl.

IlonpaBka Ha CVXOG/BJIEDKHOC COCTOSIHHEC

Ecnu 3amep BBIOPOCOB IPOM3BOAMTCS HA CYXOH OCHOBE, TO H3MEPCHHAsI
KOHIICHTPAIIUS JI0JIKHA OBITh MPeoOpa3oBaHa B KOHIICHTPAIIUIO Ha BJIAKHOW OCHOBE
o cueayromiei popmyie:

Cw :kwxcd’ (7)

rie.

Cw - BJIaXHas KOHIEHTpAIUs B mie. ! wm B % o6bema,

Cq - Cyxas KOHIICHTpAIlus B mie. ! w8 % o6bema,

Ky - mompaBo4HBIH KOY((HUIHMEHT Ha CyX0e/BIakHOE COCTOSIHHE.

HepBI/I‘IHBIe BBIXJIOITHBIC I'a3bI

1,2442x H, +111,19x W, .  nti

T s 131 008 )
7734412442 H_ + ™k x1000

O

Ui
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1,2442x H, +111,19x W, . X St

Kwa =|1- - = ( - p*j 9)

7734+12442x H, + ™ %k %1000 Py

Ui
501050
1
K, .= ~k,, [x1,008 (10)
? {1+ x0,005% (Cap, + Cop)

IIpHA 3TOM
ki =0,055594 x wa g + 0,0080021 x WpgL + 0,0070046 x Weps (11)
nu

1,608x H

rue.

Ha -
WaLF -
Om,i -
Omad,| -

Po -
WpEL -
WEeps -

Cco2 -
Cco -

1 000+ (1,608xH,)

BJIQXKHOCTH BCACBIBAEMOTO BO3/yXa, T BOJIBI HA KT' CYXOT'0 BO3/yXa,
coJiep>kaHue BOJIOpOa B TOIUIHBE, %0 OT MaccChl,

MTHOBEHHBIH pacxo/1 MOTOKa TOILIMBA MO Macce, Kr/c,
MT'HOBEHHBIN pacXoipl BCAaChIBAEMOT'0 BO3/yXa 10 Macce Ha CyXOu
OCHOBeE, KT/C

JIaBJICHUE BOJSHBIX MApPOB IOCIE OXJIAXKaro1Iel BaHHbI, Kl1a,
obmiee armocdepHoe naBneHue, klla,

coJiep>KaHue a30Ta B TOTUINBE, %0 OT MaccHl,

coJiep>kaHue KUCIOpo/ia B TOILINBE, % OT MaccHI,

MOJISIpHASI JTOJIST BOJOPO/Ia, COAEPIKAIIETOCs B TOTUIUBE,
koHneHtpanus CO, Ha cyxoi ocHOBe, %0,

koHueHntpanus CO Ha cyxoit ocHOBe, %0.

VYpasuenus (8) u (9) B mpunIMIIe HaeHTHYHBI, mprueM Kodpdurment 1,008 B

ypasuenusx (8) u (10) mpencrasiseT coboit mpUOIMKEHHOE 3HaUYeHHE 00JIee TOUHOM

BEJIMYMHBI 3HAMEHAaTels B ypaBHeHUH (9).
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8.12 Pa3pexeHHbIE BBIXJIONHBIE ra3bl
C
k, =|[1-%X Seom |y 11008 (13)
’ 200
WITN
1-k
Ko = M % 1,008 (14)
’ 1+ ax CCOZd
200
IIpU 3TOM

o J_6O8><{Hd X(l_tl)j + Hax(éﬂ

: (15)
1000+ {1,608>< {Hd x(l— 1] + H, x(lﬂ}
D D
rIe:
o MOJISIpHAs JIJIsl BOJIOPO/Ia, COJICPIKAIIErocs B TOILUIHMBE,
Ccoow koHneHTpanus CO, Ha BiIaxHOI OCHOBE, %0,
Ccozd koHneHTpanus CO, Ha cyxoit ocHOBe, %,
Hqg BJIQKHOCTh Pa3peiKaroiero BO3AyXa, B I BOJIbI Ha KT CyXOro BO3/1yXa,
Ha BJIQKHOCThH BCACHIBAEMOT'0 BO3/lyXa, B T BOJIBI HAa KI' CYXOT'0 BO3/1yXa,
D k03 dunment paspsokenus (cM. myHKT 8.4.2.4.2).
8.1.3 Paspexaronuii Bo3mayx
Kog = (L-K,)x1,008, (16)
pU 3TOM
1,608 xH
kws = d ) (17)
1000+ (1,608x H,)

rue.

Ha BJIQXKHOCTH Pa3pekarolIero BO3/1yXa, I BOJIbI Ha KI' CyXOro BO3/IyXa.
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8.2 Iomnpaska Ha BraxkHOCTb Jutst NOy

[Tockoinbky BeIOpockl NOy 3aBHCST OT COCTOSIHUSI OKPYXKAIOIIETO BO3/1yXa,
koHteHTparus NOy 1omkHa OBITh CKOPPEKTHPOBAHA HA BIAKHOCTH C
UCTIOJIb30BaHUEM KOA(HUIIMEHTOB, TPUBEACHHBIX B MyHKTax 8.2.1 nnm 8.2.2.
BrnaxxHocTh BcackiBaeMoro Bo3ayxa Ha MoxkeT ObITh ompeienieHa B pe3yibTare
U3MEPEHUs] OTHOCUTENHHOMN BIaKHOCTH, OTIPENIEIICHUSI TOYKH POCHI, H3MEPEHUS
JIABJICHUS TIAPOB MJIM U3MEPEHHUS 110 MIAPUKY CYXOT0/BIaKHOTO TEPMOMETPA C
UCTIOJIB30BaHUE OOMIETIPUHSITON (POPMYITBI.

8.2.1 JIBurarenu ¢ BOCIJIaMEHEHUEM OT CXKaTHsI
_15698xH, a3 (18)
’ 1 000
rie.

Ha BJIAJKHOCTB BCACBIBAEMOI'O BO3yXa, B I' BOJAbBI Ha KT' CYXOI'0O BO3/1yXa.

8.2.2 JIBurarenu ¢ NpUHYAUTENbHBIM 3a)KUTaHUEM
kne =0,6272+ 44,030 x 103 x Ha—0,862 x 10° x H2, (19)
re:

Ha BJIAJKHOCTH BCACBIBAEMOI'O BO3yXa, B I' BOJAbBI HAa KT' CYXOI'O BO3/1yXa.

8.3 Yactuunoe paspexenue notoka (PFS) u 3aMmep riepBUYHBIX ra3000pa3HbIX

KOMITIOHCHTOB

Jlnsg pacuera Macchl BBIOPOCOB UCTOJIB3YIOTCS 3HAYEHHSI CUTHAJIOB MTHOBEHHOM
KOHIEHTPAIlUU, KOTOPbIE YMHOKAIOTCS HA MTHOBEHHYIO BEJINYMHY pacxo/ia
BBIXJIOIIHBIX Ia30B 110 Macce. Pacxoj moToka BBIXJIONHBIX Fa30B [0 MAacCe MOYKHO
1100 U3MEPUTH HETIOCPEACTBEHHO, JIN0O PacCUUTATh C UCIIOJIB30BAHUEM METOAA
M3MEpEHMS TapaMeTPOB OTOKOB BCAChIBAEMOT'0 BO3/yXa U TOIUIMBA, METOJA
MCIIOJIb30BaHUsl MHAMKATOPHOIO T'a3a WK U3MEPEHMSI TApaMETPOB BCAChIBAEMOT0
BO3/IyXa M COOTHOLICHUS BO3AyX/TOtuNBO. [IpH 3TOM HE0OX0auMo oOparaTh
0co00€e BHUMaHUE Ha BpeMs cpadaThIBaHUS Pa3IMYHbIX IPUOOPOB. DTH pa3anyuus
CJIelyeT YyUUThIBaTh IIPU COINIACOBAaHUM CUTHAJIOB IO BpeMeHH. B ciydae TBepabIx
YaCTHUIL JUIsl pETYJIMPOBaHUS CUCTEMbI YACTUUHOTO pa3peeHMsI IOTOKa /1 0TOopa
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poObl, MPONOPIIMOHATBFHON PAacX0/1y BBIXJIOMHBIX Ta30B 110 MACCE, UCTIONB3YIOTCS
CHUTHAJIBI, TOKa3bIBAIOIINE PACXOJ BBIXJIOMHBIX ra3oB 1o Macce. CtemneHb
IPONOPIIMOHATIBHOCTH ITPOBEPSIETCS C IOMOIIBIO PErPECCHOHHOTO aHAIN3a PacXxoa
npo0 M pacxo/ia BEIXJIOHBIX Ta30B B co0TBETCTBHHU ¢ MyHKTOM 8.3.3.3. IlomHoe

HCIIBITAHUC CXEMATUYHO IMOKA3aHO HaA PUC. 6.

——————— CUrHasIbl 115k CHCTEMBI
KOHTPOJISI ¥ pacueTa

TToTok BBIXJIOIHBIX Ia30B
e [ [DOGBI BBIXJIOITHOTO TA32 e s RSSO
——— U3smepenue pacxona T Paspesxaromuii Bo3ayx

Kourpons pacxona
.

Cucrema YaCTHUHOTO

]

]

]

]

4 pasp 1

noToka ,

! ]

! ]
|

]

_______________________ |
Beixion#bie rasst

Ananmsatop Pacuer Kommbiorep-

’ HOMHEIX |- = = = = = — = [ —

rasoB cucrema

I TTorok Tornusa Torox !
BCACHIBAEMOTO ?
BO31yXa

|
|
|
|
|
:
I
JlBurarens :
I
|
|
1
I
1

Puc. 6: Cxema crcteMbl H3MEpeHHsI IEPBUYHOTO/4aCTHYHO Pa3pekEHHOTO MOTOKA
831 Omnpenenenne pacxoaa BBIXJIOMHBIX I'a30B MO Macce

8311 Bsenenue

I[J'ISI pacucTa BI>I6pOCOB NEPBHUYHBIX BBIXJIOIMMHBIX I'a30B U KOHTPOJIA CUCTEMBI
YaCTUYHOI'O PA3PCIKCHUA ITOTOKA H€O6XOIII/IMO 3HATbh paCXOJ BBIXJIOIMHBIX I'a30B IO
Macce. Jlns onpezeneHns pacxo/a NOTOKA BRIXJIOMHBIX Ta30B I10 Macce MOKHO
UCTIOJIB30BAaTh JIFOOOH U3 METOJIOB, M3JIOKEHHBIX B myHKTax 8.3.1.3-8.3.1.6.

8.3.1.2 Bpewmst cpabGaTbiBaHus

Jlnist mieneit pacuera BEIOPOCOB BpeMsi cpabaThIBAaHUS 110 KaXKIOMY METOTY,
n3nokeHHomy B myHkTax 8.3.1.3-8.3.1.6, He T0KHO MPEBHIIATh BPEMEHH
cpabarbeiBaHMs aHANM3aTOpa, cocTarisonero < 10 ¢, kak 3To TpedyeTcs B
nyakre 9.3.5.
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B 1ensx KOHTPOJIS CUCTEMBI YaCTUYHOTO pa3pexeHus MoToka Tpedyercst 6osee
ObIcTpoe BpeMsi cpabaThiBaHus. B ciydae CHCTEM YaCTUYHOTO Pa3peiKeHHUs TOTOKa,
paboTaronmx B pekuMe KOHTpOIIsl "oHIaiH", BpeMsi cpabaThIBaHUS JIOJKHO
cocraBysATh < 0,3 c. B ciryuae cuctemM 4aCTUYHOTO pa3peskKeHHsI TOTOKA C
HPOTHOCTHYECKUM aJTOPUTMOM YIIPABIICHHS HA OCHOBE TIPE/IBAPUTEIHLHO
3aperuCTPUPOBAHHOIO MCIIBITAHUS BPEMsI CpaOaThIBAHHSI CHCTEMBI U3MEPEHHSI
HapaMeTPOB MOTOKA BBIXJIOMHBIX I'a30B JIOJDKHO COCTABIITh < 5 ¢, a BpeMst
BOCCTaHOBJEHUS - < 1 ¢. Bpems cpabaThIBaHHsI CHCTEMBI JIOJDKHO YKA3bIBAThCS
U3roTOBHTENEM NpuOopa. TpeOoBaHUS B OTHOLICHUHU OOIIETO BPEMEHH
cpa0OaThIBaHUsI CHCTEMbI U3MEPEHHS PACX0/la BBIXJIOMHBIX Ta30B U CUCTEMbI

YaCTUYHOTO pa3pexeHus MOTOKa yKazaHsl B myHkTe 8.3.3.3.
8.3.1.3 HenocpencTBeHHbIi METO U3MEPEHUS

HeHocpeI[CTBeHHOG HU3MCPCHHUEC MI'HOBCHHBIX MApaMETPOB MMOTOKA BBIXJIOIMHBIX I'a30B

IPOU3BOJAUTCA C IIOMONIBIO TAKHUX CUCTEM, KaK:

d)  muddepeHnnaTHLHOE YCTPOKCTBO TaBICHUS, KaK, HATPUMED, PACX0JI0Mep
(601ee moapoodHO cM. 1SO 5167),

b)  ymbTpa3BykoOBOIf pacxoaomep,

C)  BUXpPEBOIl pacxomomep.

Bo n3b6exanue norpemHocTeil u3MepeHusi, KOTOpbIe MPUBEIYT K OMIMOOYHBIM
3HaYeHUSM BBIOPOCOB, HEOOXOIUMO NPUHATH COOTBETCTBYIOIINE MEPHI
PEIOCTOPOKHOCTH. Takue Mepbl MPEJOCTOPOKHOCTH BKIIFOYAIOT TIIATEIBHYIO
YCTAHOBKY YCTPOMHCTB U3MEPEHHUS B CHCTEME BBIXJIOITHBIX Ta30B JIBUTATENS B
COOTBETCTBUH C PEKOMEHIAIMSIMHA U3TOTOBHUTENS TPHOOpa M HaAJIeKaIei
TEXHUYECKOH npakTukoi. Heo6xoanmo obpatuts 0ocoboe BHUMaHKE Ha TO, YTOOBI
yYCTaHOBKA YCTPOWCTBA HE CKa3alach OTPHUIIATEIBHO HA XapaKTEPUCTUKAX U
napaMeTpax BEIOPOCOB.

Pacxomomepsl JOKHBI yIOBIETBOPSTH TPEOOBAHUSM JIMHEHHOCTH, YKa3aHHBIM B
nyHkTe 9.2.

8.3.14 Mertoa u3MepeHus pacxojia BO3iyxa U TOTUIMBA
DTOT METO/ MpearoIaraeT U3MEpPEeHNe pacxo/ia BO3lyXa U TOIIJIMBA C TIOMOIIBIO

MOAXOSIINX PACX0JOMEPOB. PacyeT MTrHOBEHHBIX 3HAUYEHUN PACX0/1a BBIXJIOMHBIX
ra30B MPOU3BOIUTCS IO cleayromei Gpopmyne:
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8.3.1.5

Omew,i = Omaw,i + Ont,i | (20)

rie:

quEW,i - MTI'HOBCHHOC 3HAQUCHUC paCXOL[a IIOTOKAa BBIXJIOITHBIX I'a30B 110 MacCCe,
kr/c,

qmaW’i - MI'HOBCHHOC 3HAUCHHC pacXoJa BCACBIBACMOI'0O BO3ayXa I10 MacCCe, KF/C,

O - MIHOBEHHOE 3HaYeHHE PAcX0/a IIOTOKa TOILUIMBA [0 Macce, Kr/c.

Pacxomomeps! TOMIKHBI yIOBICTBOPSITH TPEOOBAHUSM JTHHEHHOCTH, YKA3aHHBIM B
nyHKTe 9.2, 0JTHAKO JIOJDKHBI OBITH JOCTATOYHO TOYHBIMH, C TEM YTOOBI OHU

YAOBJICTBOPAIIN Tpe6OBaHI/IHM JIMHEHHOCTH B OTHOIIICHWH MMOTOKA BHIXJIOMMHBIX Ta30B.
MCTOZI HU3MEPCHHUA C MOMOUIBIO MHAUKATOPHOTI'O ra3a

OTO0T MCTO/ IMpeArnoJiaracT U3MEPCHUC KOHICHTPAIIlMU HHAWNKATOPHOI'O Ira3a B
BBIXJIOITHBIX I'a3ax.

B BBIXJI0MIHBIE Ta3bl BBOJUTCS B KA4E€CTBE MHIUKATOPHOI'O ra3a U3BECTHOE
KOJIMYECTBO MHEPTHOTO ra3a (HalmpuMmep, YUCTOTO reliusi). JTOT ra3 CMEIINBACTCS U
pa3pexkaercs ¢ OMOIIBIO BBIXJIOIHBIX I'a30B, OJTHAKO B PEAKIIUIO C BBIXJIOITHOMN
TpyOOii OH BcTynath He JobkeH. [locie 3TOro KOHIEHTpalus TaHHOTO Ta3a
u3MepsieTcs B Ipo0Oe BBIXJIOMHBIX Ia30B.

J1nist TOro uTo0BI 00ECTIEUUTh MOJIHOE CMENTMBAaHUE HHANKATOPHOTO Ta3a, mpoba
BBIXJIONHBIX T'a30B OTOMPAETCs Ha PACCTOSIHUM HE MeHee 1 M Wi Ha pacCTOsIHHH,
cooTBeTcTBYIOIEM 30-KpaTHOMY TUAMETPy BBIXJIOMHON TPYOBI, B 3aBHCUMOCTH OT
TOTr0, KaKasi BeJIMuMHa OoJIbllIe, BHU3 IO HCTEUYEHHUIO [TIOTOKA OT TOUYKH BBOJIA
UHIUKAaTOPHOTO Ta3a. OTOop MpoOBl MOXKET MPOU3BOIUTHCS OJIMKE K TOUKE BBOJIA B
TOM CJIy4yae, €M MpU BBOJE MHAMKATOPHOTO ra3a Ha BXOJE JBUTATeNs IOJHOTA
CMEIIMBAHUS MTOATBEPAKIAETCS IIyTEM CONOCTABICHMSI KOHLIEHTPALUN
VHJIMKATOPHOTO ra3a ¢ UICXOIHOW KOHIEHTPALUEH.

Pacxox MHAMKATOPHOTO Ta3a PETyINPYeTCss TAKMM 00pa3oM, 4TOOBI KOHIIEHTPAITUS
MH/IMKaTOPHOTO Ta3a Ha XOJIOCTBIX 000POTax JBUTATEINS MOCIE CMEIINBaHUs OblIa
MEHBIIIE MTPEIEIIOB 1IKaJIbl U3MEPEHUS aHAIM3aTOpa UHAMKATOPHOTO rasa.
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Pacuer pacxo/a BBIXJIONHBIX T'a30B ONPENENIeTCs 1Mo cleayromei Gpopmye:

qmew,i - 60 ( )’

X Cmix,i -G
rue:
Omewi - MrHOBEHHOE 3HAYEHME PAcXOa BHIXJIOIHBIX Ta30B MO Macce, Kr/c,

3

Ovt - pacxoj MHAWKATOPHOIO Ta3a, CM /MHUH.,
Crnix,i - MTHOBEHHAs! KOHIIEHTPAIMs HHAMKATOPHOTO ra3a IoCie CMEIINBaHuUs,

MJ'IH.-l,

3
Pe - IUIOTHOCTB BBIXJIOMHBIX I'a30B, KI/M~ (cM. Tabnuity 4),
Cp - (oHOBAsI KOHIIEHTPAIIHS WHIMKATOPHOT'O ra3a BO BCACHIBAEMOM BO3/IyX€,
1
MJIH.

doHOBast KOHIIEHTPAIIHS HHIMKATOPHOTO ra3a (Cp) MOXKET OMPEACISTHCS MMyTeM
ycpeaHeHusl JOHOBOM KOHIIEHTPALUU, U3MEpsieMON HEMOCPEACTBEHHO Mepe]
UCTBITAHUEM U T1OCJI€ UCTIBITAHUS.

Koraa ¢onoBas koHIeHTpamus cocrabisger MmeHee 1% oT KoHIeHTpauu
HHIMKAaTOPHOTO Ta3a Mocje CMEUBaHus (Cmixi) B YCIOBHIX MaKCHMaJIbHOIO MIOTOKA
BBIXJIOITHBIX Ta30B, (POHOBOM KOHIIEHTPAIMEH MOKHO TTpeHEOpeyb.

Bces sTa cucrema I/IBMepeHI/Iﬁ J0JDKHA YIOBJICTBOPATH Tpe60BaHI/IHM JIMHEMHOCTH
MapaMEeTpOB paCXo/Jda BBIXJIOIIHBIX I'a30B, YKA3dHHBIM B ITYHKTC 9.2.

MCTOI[ HU3MCPCHUA PaCXoJida BO3AyXa U OTHOHICHHUA BO3/1yXa K TOIINIINBY

9TO0T MCTO/J IIpeaAIoaracTt H606XO,Z[I/IMOCTB pacdc€Ta MaCChl BBIXJIOIIHBIX I'a30B Ha
OCHOBAHHMH PaCXoJa BO3yXa 1 OTHOICHUS BO31yXa K TOILIUBY. Pacuer
MT'HOBEHHBIX 3HAUYCHHI pacxoia BBIXJIOIIHBIX I'a30B 110 MAaCCC IMPOU3BOJUTCA 110

cnenymomen Gopmyne:

1
o= X[ 14— 22
Urewi = Omaw,i X A/Fa X/ll ( )
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IIPU 3TOM:

138,0x [1+ *_ty yj
4 2

AlF

= 23
% 12,011+1,00794x a +15,9994x & + 14,0067 x J + 32,065x y (23

107 - chg S s

C X o XC, &

IOO-L—C ><:|.0_4 + *X,—COZd—f—f X\C +C ><10_4
[ 2 HCw 4 1+ CCO X10_4 2 2 ( CO2d COd )

P 3,5X Ceopg ,

4,764x (1+ % - % + y)x (Ceog +Coog X107 +Cpey x107)

(24)

rae.

Ormew;i - MTHOBEHHOE 3HAYEHHUE Pacxo/ia BHIXJIOMHBIX Ta30B 110 Macce, Kr/c,
Orraw - MTHOBEHHOE 3HAYEHHUE pacxo/ia BCaChlBAEMOT0 BO3/IyXa 0 Macce, Kr/c,
AlF« - CTEXMOMETPHUYECKOE OTHOIIECHHE BO3yXa K TOILIUBY, KI/KT,

Ai - MTHOBEHHOE 3HaueHHue Kod(ppuimenTa n30bITka BO3ayXa,

Ccozd - xonnentpamus CO, Ha cyxoit ocHOBe, %0,

Ccod - xonneHntparus CO Ha cyXxol oCHOBe, miH.

CHCw - konreHrtparus HC Ha BI1axHOW OCHOBE, Y

PaCXOIIOMep BO3AyXa U aHAJIM3AaTOPbI JOJIKHBI YAOBJICTBOPATH Tpe60BaHI/I${M
HHHeﬁHOCTH, YKa3aHHBIM B ITYHKTC 92, a BCA CUCTEMA B LICJTIOM AO0JI’KHA
YAOBJICTBOPATH Tpe6OBaHI/IHM JIIMHEHHOCTH pacxoZa BBIXJIOIIHBIX I'a30B, YKA3aHHBIM B

nyHkTe 9.2
Ecnmu nns m3mepenns kodgdumrenTa n30bITKa BO31yXa UCIIOIb3YeTCs
000pyI0BaHUE JUISI U3MEPEHUSI OTHOIIEHHSI BO3/TyXa K TOILJIMBY, HAI[pUMEP
IUPKOHHUEBBIN TaTUYMK, TO B 3TOM CIIy4ae OH JIOJDKEH YIOBIIETBOPSTH
cnenuuKanusaM, ykazaHHbIM B myHKTe 9.3.2.7.

8.3.2 Omnpenenenne ra3000pa3HBIX KOMIIOHEHTOB

8.3.2.1 Bsenenune

Fa3006pa3Hble KOMITOHCHTHI INIEPBUYHBIX BBIXJIOIIHBIX I'a30B, BI>I6paCI)IBaeMI)IX

ABUTATCIIEM, ITPCACTABJICHHBIM HA UCIIBITAHUEC, U3MEPAIOTCA C MIOMOIIBIO CUCTEM
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u3MepeHus 1 oroopa npoo, onucanHbIX B myHKTe 9.3 1 npuinoxkenuu 3. [lopsaok
OLIEHKH JIaHHBIX M3JIaraeTcs B myHkre 8.3.2.3.

B mynkrax 8.3.2.4 u 8.3.2.5 onuchIBarOTCS JIBa METO/IA pacueTa, KOTOphIe
OKBHUBAJICHTHBI JUTSI TAJIOHHBIX TOTUIHB, YKAa3aHHBIX B MpriiokeHuu 2. [lopsaok
pacdera, yka3zaHHbIN B myHKTe 8.3.2.4, G0Jiee IpOCT, MOCKOJIbKY OH
peyCMaTPUBAET MCIIOIh30BAaHUE 3HAUCHUH U B TAOIMIHON (hopMe, OTParKarOIIUX
OTHOINICHHE TUIOTHOCTH T'a3000pa3HOTO KOMIIOHEHTA K TUIOTHOCTH BBIXJIOMTHBIX T'a30B.
[Mopsinoxk, n3noxeHHbIH B myHKTe 8.3.2.5, OoJiee TOUYCH IS OpeIeICHIs KauecTBa
TOTUINBA, KOTOPOE HE COOTBETCTBYET TEXHUYCCKUM TPEOOBAHUSM B JOOABICHUH 2,
OJIHAKO OH IPeJIIoJiaracT He0OX0IMMOCTh YJIEMEHTAPHOTO aHAJIM3a COCTaBa

TOILJINBA.
OTt60p mpo6 ra3000pa3HBIX BEIOPOCOB

[Tpo6GooTOopHUKH A1t 0TOOpa MPOO BEIOPOCOB Ta3000pa3HBIX BEIIECTB JOKHBI
yCTaHaBJIMBAThHCS HA paccTossHUU He MeHee 0,5 M MM Ha pacCTOSIHUM, PAaBHOM TPEM
JMaMeTpaM BBIXJIOMMHOM TPyObI, B 3aBHCUMOCTH OT TOT0, KaKasi BeIMIMHA OOJIBIIIE,
Nepea BbIITYCKHBIM OTBEPCTUCM CUCTEMBI BBIITYCKA BBIXJIOIIHBIX I'a30B, HO
JIOCTaTOYHO OJIM3KO K JIBUTATEIIO, IJIsl TOTO YTOOBI TEMIIEPaTypa BBIXJIOMHBIX T'a30B
B npobooTOopHuKe cocrasisuia He MeHee 343 K (70°C).

J11st McTIbITaHNsT MHOTOLIMJTUHIPOBOTO JIBUTATEIS, MMEIOIIETO BBIITYCKHOM
KOJIJIEKTOP, BXO MPOOOOTOOPHHKA TOTKEH OBITh PACIONOkKEH Ha JI0CTATOUHOM
yIAJIEHUU TaKUM 00pa3oM, 4TOOBI Mpoda oTpaxaina cpeIHuil BHIOPOC BBIXJIOMHBIX
ra3oB U3 BCEX LWIMHAPOB. B ciyyae MHOTOIMIMHPOBBIX JIBUTATENEH C
HECKOJIbKUMH BBITYCKHBIMU KOJIJIEKTOpaMH, HaripuMep V-00pa3HOro JBUTATEN,
peKoOMEHAYETCsl 00bEIMHATH KOJIJIEKTOPBI Ha BBIXO/IE B TOUKe 0TOOpa mpobsl. Eciu
3TO MPAKTHYECKU HE OCYIIECTBHMO, pa3peniaercsi Opath mpoOy U3 TPYIIBI C CaMbIM
BbICOKHM coiepkanreM CO; B BRIXJIOMHBIX ra3zax. s pacyeTra BIOPOCOB
BBIXJIOITHBIX T'a30B UCTIOJIB3YETCS BETMYMHA 00IIei MacChl IMOTOKA BBIXJIOMHBIX

Ta30B.

Ecnu nBurarens ocHaIIeH CHCTEMOM MOCIEAYIONIEH OYUCTKU BBIXJIOMHBIX Ta30B, TO
0TOOp P00 T0JIKEH MPOU3BOIUTHCS B MECTE, PACIIOJI0KEHHOM I10CIIE CUCTEMBI

HOCHCI[YIOIHGI;'I OYMCTKH BBIXJIOITHBIX I'a30B.
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8.3.2.3

8.3.24

Ouenka JaHHBIX

J11s oLileHKH BBIOPOCOB Ta3000pa3HBIX KOMIIOHEHTOB HEOOXOMMO PETUCTPUPOBATH
xonueHTpanun (HC, CO u NOy) nepBUYHBIX BBIXJIOIHBIX I'a30B M PACXOJ IOTOKA
BBIXJIOITHBIX T'a30B IO Macce ¥ BHOCUTH JaHHBIE B KOMITBIOTEPHYIO CHCTEMY Yepe3
UHTEpBaJIbl, paBHbIe 2 ['11. Bce apyrue nanHble TOMKHBI PETUCTPUPOBATHCS CO
CKOPOCTBIO 0TOOpa P00, paBHOI He MeHee 1 ['11. [[ist aHaIOroBBIX aHATU3aTOPOB
perucTpupyercs Bpems cpadaTbIBaHus, a KATHOPOBOYHBIE JaHHBIE MOYKHO

IPUMEHSTH B IIPOIIECcCe OLEHKH JTaHHBIX B PeXUME "oHJIaiH" win "oduaitn".

Jlnst pacdyera Macchl ra3000pa3HBIX KOMIIOHEHTOB BBIOPOCOB CII€IOBBIC 3HAYECHUS
3aperuCTPUPOBAHHBIX KOHIIEHTPALIUI U CIIEZIOBbIE 3HAYECHHUS PACXOA BBIXJIOMHBIX
ra3oB I10 MAacCe€ CHHXPOHU3UPYIOTCS C YIETOM BPEMEHU IEPEX0/a, OIPE/IEIEHHOTO B
nyHkre 3.1.28. B 3701 cBsi3u Bpemsi cpabaThIBaHUs KaXI0TO aHAIIM3aTOpa
ra3000pa3HbIX BEIOPOCOB U CHCTEMBI U3MEPEHUS TIOTOKA BBIXJIOMHBIX I'a30B MO Macce
JIOJKHO OTIPEIETSThCS B cCOOTBEeTCTBHH ¢ myHKTamu 8.3.1.2 u 9.3.5 cooTBeTCTBEHHO
U PETUCTPUPOBATHCS.

Pacuer Macchl BRIOPOCOB Ha OCHOBE TaOJMYHBIX 3HAUCHUHT

Macca 3arpsi3Hstomux BeiecTs (r/UCIbITaHke) ONPEIEISeTCs] METOJIOM pacyera
MTHOBEHHBIX 3HAUCHHUH MacChl BHIOPOCOB Ha OCHOBE KOHIICHTPAIIMIA 3arpPSI3HSFOIIMX
BEILIECTB B MIEPBUYHBIX BHIOPOCAX M PACX0/Ia BHIXJIOMHBIX Ta3ax Mo Macce,
CHHXPOHU3UPOBAHHBIX C YUETOM BPEMEHH IEPEX0/ia, OTPEICICHHOTO B

nyHkre 8.3.2.3, UHTerpupOBaHUsl MTHOBEHHBIX 3HAYCHUH TI0 BCEMY LIUKITY U
YMHOXCHHUSI HHTETPUPOBAHHBIX 3HAYCHUI HAa 3HAYEHHS U, B3AThIC U3 TAOIHUIBI 4.

B cnyuae u3MepeHus Ha Cyxoil OCHOBE J0 MPOBEAECHUS TATIBHENIINX PACUETOB
MTHOBEHHBIC 3HAUEHHsI KOHIICHTPAIIUH CJIeyeT CKOPPEKTUPOBAThH Ha CyX0e/BIaKHOE
COCTOSIHHE B COOTBETCTBHH C MyHKTOM 8.1.

st pacaera NOy Macca BBIOpOCOB YMHOXAeTCsl Ha MOMPaBOYHBIN K03 uiimeHT Ha
BIIQXXHOCTH Ky p vimnt K G, Kak yka3zaHo B myHKTe 8.2.

[Tpumep pacueTa NPUBOAUTCS B IPUIIOKEHUU 6.

I[J'IH pacyera UCIoJb3yETCs CICAYIOIIEC YPAaBHECHUC!

Mgas = Ugas X 2 Caani X Umai x% (B r/ucnibiTanue), (25)
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Ugas - OTHOICHHUC IINIOTHOCTU JAHHOI'O KOMIIOHCHTA BBIXJIOITHBIX T'a30B K
IINIOTHOCTHU BBIXJIOIIHBIX I'a30B,
Cyasi - MTHOBEHHO€ 3HAUYEHUE KOHIICHTPAU KOMIIOHEHTA B BBIXJIOITHBIX
rasax, MJ'IH.-l,
Omew,i - MTHOBEHHO€ 3HAUYEHUE PAacXoJa BEIXJIOIHBIX I'a30B 110 Macce, kr/c,
f - 9acTOTa PEruCTpaIiy JaHHBIX TIpu oTOope Tpoo, ',
n - YHUCJIO U3MEPEHUI.
l'as
NO, | cO | HC | cO, | O | CH,
Tomnmso Pe Pz [KT/M7]
2083 | 1250 | 3 | 19636 | 14277 | 0716
Ugas”
Huzensnoe | 1,2943 | 0,001586 | 0,000966 | 0,000479 | 0,001517 | 0,001103 | 0,000553
OrtaHon 1,2757 | 0,001609 | 0,000980 | 0,000805 | 0,001539 | 0,001119 | 0,000561
crr? 1,2661 | 0,001621 | 0,000987 | 0,000558” | 0,001551 | 0,001128 | 0,000565
Ipoman 1,2805 | 0,001603 | 0,000976 | 0,000512 | 0,001533 | 0,001115 | 0,000559
Byran 1,2832 | 0,001600 | 0,000974 | 0,000505 | 0,001530 | 0,001113 | 0,000558
CHI® 1,2811 | 0,001602 | 0,000976 | 0,000510 | 0,001533 | 0,001115 | 0,000559
a) B 3aBUCUMOCTH OT TOILJINBA
b) npu A = 2, cyxom Bosayxe, 273 K, 101,3 kITa
C) u ¢ rounoctbto 0,2 % mo maccoBomy coctaBy: C=66-76%; H=22-25%; N=0-12%
d) NMHC na ocHoBe CHj g3 (151 061mero komuuecta HC nenonb3yercest Ko3OHUIUHEHT Ugss 11t CHy)
€) u ¢ rounoctbto 0,2 % o maccoBomy coctaBy: C3 =70 -90 %; C4=10- 30 %

Tabnuna 4: 3naueHus Ko3puIeHTa U v MIOTHOCTH KOMIIOHEHTOB IEPBUUHBIX
BBIXJIOMTHBIX Ta30B

PacueT Macchr BLI6pOCOB Ha OCHOBC TOYHBIX ypaBHCHI/Iﬁ

Macca 3arpsa3Hsomux Bemects (r/UCnbITaHne) OMPeAessIeTCsl METOIOM pacdeTa
MTHOBEHHBIX 3HAYEHUI MacChl BRLIOPOCOB HA OCHOBE KOHIICHTPAIMH 3arpsi3HSFOIINX
BEIIECTB B MIEPBUYHBIX BBIXJIOMHBIX ra3ax, 3HAYEHUH U M pacxo/ia BRIXJIOMHBIX Ta30B
110 Macce, CHHXPOHH3UPOBAHHBIX C YUETOM BPEMEHH MEePEX0/ia, ONPEICICHHOTO B
nyHkTe 8.3.2.3, ¥ HHTErpUPOBaHUS MTHOBEHHBIX 3HAYCHHUH 110 BCEMY ITUKITY.

B ciyuae u3mMepeHHs Ha CyXOi OCHOBE JI0 TPOBEACHHUS JaTbHEHIINX PacueToB
MTHOBEHHbIC 3HAYEHHsI KOHIIEHTPAIIUH CIIeyeT CKOPPEKTUPOBAThH Ha CYX0e/BIaXKHOE
COCTOSIHUE B COOTBETCTBHH C ITyHKTOM 8.1.

st pacueta NOy Macca BEIOPOCOB YMHOYKAETCSI HA TTONPABOYHBIN KOA(hPHUIIEHT Ha
BIIaXHOCTH Ky p vitit Kp G, Kak yka3zaHo B myHKTe 8.2.
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Jl1g pacueTa MCTIONb3yeTCA CIEYIOIIEe YpaBHEHHUE!

i=n

Mgas = z Ugasi X Cgasi X Ormewi x% (B r/ucnibiTanue), (26)
i1

rie:

Ugas - OTHOLICHHE INIOTHOCTH JAHHOTO KOMIIOHEHTA BBIXJIOMHBIX I'a30B K
IUIOTHOCTH BBIXJIOITHBIX Ta30B,

Cgasi - MIHOBEHHOE 3HateHHe KOHLECHTPAINH KOMIIOHEHTa B BBIXIIONHBIX
rasax, MJIH. ",

Omew,i - MTHOBEHHOE 3HAUCHHUE PacXo/1a BHIXJIOMHBIX Ta30B 10 Macce, Kr/c,

f - YacTOTa PETHCTPALMU JaHHBIX pH oTOOpe 1mpoo, I,

n - YHUCJIO U3MEPECHMUIA.

MrHoBeHHbIe 3HauUeHUs U pacCUYUTHIBAIOTCS 110 clieayromiei hopMmyie:

Ugasi = Mgas/ (M, x 1 000) 27)
N

Ugesi =Pgas ! (Pei x 1 000), (28)
Ipu OTOM.

Pyes = Myss | 22,414, (29)
rie.

Mgas - MOJIIpHasa MacCa IaHHOTO KOMIIOHCHTA rasa, F/MOJII)

(cm. mpunoxenue 6),

Mei - MTHOBEHHOE 3HaYEHUE MOJISIPHON MAacChl BBIXJIOIHBIX ra30B, I/MOJIb,
3
Pgas - TUIOTHOCTh KOMITOHEHTA T'a3a, Kr/M
3
Pei - MTHOBEHHOE 3Ha4€HHE IUIOTHOCTH BBIXJIOMHBIX ra30B, Kr/m”.

MounsipHast Macca BBIXJIOIHBIX Ta30B Me ompesienseTcss Ha OCHOBE 0OIIEro cocTaBa
torua CH,ON S, B npeanonoxeHnu ero noaHOro CKUraHusA 0 ClIeaAyrouen
dbopmyse:

14 Jori_ (30)
M = qmaw,i
o a e &8 H,x107° S ’
G 2272 , 2x1,00794+159994 * M,
Gras  12,011+1,00794x o +15,9994x £ + 14,0067 & + 32,065 y 1+ H, %107
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TIc.
Omawi - MTHOBEHHOE 3HaYEHHE PACcXo0/1a BCAChIBAEMOT0 BO3/yXa [0 Macce Ha
BJI&XKHOM OCHOBe, KT/C,
Qi - MTHOBEHHOE 3HaYCHHUE Pacxo/ia TOIUTMBA MO Macce, Kr/c,
Ha - BJI&YKHOCTh BCACBIBAEMOT'0 BO3/1yXa, § BOJIBI HA KI' CYXOI'0 BO3yXa,
Ma - MOJISIpHAsI Macca CyXoro BcackiBaeMoro Bo3ayxa = 28,965 r/mons.

[110THOCTH BBIXJIONTHBIX Ta30B Pe OMPEACIISIETCS 1O CleAytonIel hopmyie:

1000+ H, +1000x (Qyy;/Oeq;i)

pe,i =
773,4+1,2434x H_, + k; x1 000X (0l i/Oyeq;i )
re:
Omedi - MI'HOBEHHOE 3HaU€HHE PacXoja BCachblBA€MOI'0 BO3/yXa 10 Macce Ha
CYyXOH OCHOBE, Kr/c,
Qi - MTHOBEHHOE 3HaYECHHUE PAcXo/ia MOTOKa TOILIMBA TI0 Macce, Kr/c,
Ha - BJI&XKHOCTh BCAChIBAEMOTO BO3/lyXa, § BOABI HAa KI' CyXOT0 BO3/lyXa,
ke - yIeNbHBIN KO3 UIMEHT TOIUIMBA, pacCYUThIBaeMbIi 1o popmyne 11 B

nyHkre 8.1.1.
Ornpenenenne cofep>Kanusi TBEPAbIX YaCTHUIL
Beenenue

Jlnst onpeniesieHust CoAepKaHus TBEP/IbIX YaCTHUI] HEOOXOJMMO MTPOU3BECTH
paszpeskeHre IpoObl C TOMOIIBIO OT(QUIBTPOBAHHOTO OKPYKAIOIIEr0 BO31yXa,
CHHTETHYECKOTO BO3/1yXa Wi a3ota. CHcTeMa YaCTUYHOTO Pa3peKeHUs TOTOKa
JIOJDKHA OBITh YCTAHOBJIICHA TAKMM 00pa30M, YTOOBI OJHOCTHIO YCTPAHUTh
KOH/JICHCAIIMIO BOJIbI B CUCTEMAaX pa3pekeHHs U 0TOOpa mpod ¥ MoIepIKUBATH
TEeMITEpaTypy pa3pekeHHBIX BBIXJIOMHBIX Ta30B B peaenax 315 K (42°C) - 325K
(52°C) nenocpeacTBenHo nepes GuabTpoaepxkareasiMi. Eciu BIaKHOCTh
pa3pekaroliero Bo3ayxa BbICOKasi, TO JOMYCKACTCsl M BEChbMa I0JIe3Ha TOBTOPHAS
CYIIIKa BO3JlyXa JI0 €ro TMO/Ia4i B CUCTEMY pa3pekeHus. Temmeparypa
pa3pexarolero Bo3ayxa JojnkHa coctaBisiTh > 288 K (15°C) B HemocpencTBeHHOH
OJM30CTH OT BXOJIa B CMECUTEIIbHBINA KaHaJ.

(31)
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8.3.3.2

8.3.3.3

Cucrema 4acCTHYHOTO pa3pekeHUsl MOTOKA JO0JDKHA ObITh CKOHCTPYHPOBaHA TAKUM
00pa3oM, 4TOOBI MOYKHO OBIJIO H3BJICYb U3 MOTOKA BBIXJIOIMHBIX Fa30B JIBUTATEIS
HPOTIOPIIMOHATIBHYIO TPOOY MEPBUYHBIX BBIXJIOMHBIX I'a30B B LENAX yUeTa
KoJieOaHU pacxo/ia MOTOKA BBIXJIOMHBIX I'a30B M BBECTH pa3pekarolInil BO3IyX B
JIAHHYIO TIPOOY JUTst 00eCTIeYeH s TEMITEPaTyPhl HA UCIBITATEILHOM (QHIBTPE B
npezaenax 315 K (42°C) - 325K (52°C). Jlns 31oro Ko3hGUIMEHT pa3peskeHusl Wi
K03 uIeHT 0TO0PA I'4 WITH I's TOTDKEH OBITH OMPE/ICIICH C TAKOW TOYHOCTBIO,
KOTOpas oOecrieurnBaia Obl coOM0IeHNe TpeOOBaHUH, MPETYCMOTPEHHBIX B

nyHkre 9.4.4.

Jlnist onipenienieHust Macchl TBEPBIX YacTUI] HEOOXOMMO UMETh CHCTEMY 0TOOpa
npo0 TBEPABIX YacTUll, GUiabTp A7 0TOOpa MPOO TBEPABIX YACTHIL, BECHI C
TOYHOCTBIO B3BEILIMBAaHUS 10 MUJJIMOHHOM JI0JIM FpaMMa, a TakKe KaMepy JUIsl
B3BEIIMBAHUS C KOHTPOJIMPYEMOI TeEMIIEpaTypol U BIaXHOCThIO. [logpobHoe
OTHMCaHHNE CUCTEMBI COJIEPKUTCA B yHKTE 9.4.

Ot60p P00 TBEPIBIX YACTHI]

Kak mpaBuiio, mpoO00TOOPHUK TBEPABIX YaCTHUI] YCTAHABIMBACTCS B
HETIOCPE/ICTBEHHOM OIM30CTH OT MPOOOOTOOPHIKA Ta3000pa3HBIX BEIOPOCOB, OJTHAKO
Ha JIOCTaTOYHOM PAcCTOSTHMM BO M30ekaHne B3aUMHBIX TOMeX B pabdore. B aToit
CBSI3U TIOJIOKEHUS yHKTa 8.3.2.2, periiaMeHTHPYIOINE YCTaHOBKY ATHX YCTPOMCTB,
IPUMEHSIOTCS TakXke K 0TOopy mpob TBepabIX yacTull. JlmHus or6opa mpod JomKHa

COOTBCTCTBOBATH Tp€6OBaHI/I$IM, N3JI0KCHHBIM B IPUJIOKCHUN 3.

Jl1g ncnpITaHys MHOTOLWJIMHAPOBOTO JIBUTATENs, UMEIOIIETO BITYCKHOM KOJIJIEKTOP,
BXOJ1 MPOOOOTOOPHUKA JIOJKEH MOMENIAThCsl Ha JOCTATOYHOM YAQJICHUH TaKUM
00pa3oM, 94TOOBI ITpoba OTpakana CPeTHUN BEIOPOC BBIXJIOMHBIX Ta30B U3 BCEX
LHWIMHIPOB. B MHOTOLMIMHAPOBBIX ABUTATENSIX C HECKOJIBKUMHU BBITYCKHBIMU
KOJIJIEKTOpaMH, HaripuMep B V-00pa3HOM JBHUTraTelne, peKOMEHAyeTcs 00beINHAT
KOJIJIGKTOPHI Ha y4acTKe 710 mpobooTOopHrKa. Ecim 3T0 mpakTHuecku He
OCYIIIECTBHMO, TO pa3pelniaeTcsi OToOUparh mpody U3 TOH IPYIIIbI, A1t KOTOPOH
XapaKTepeH CaMblii BRICOKUH YPOBEHb BHIOPOCOB TBEPABIX YacTHIl. [l pacuera
BBIOPOCOB HEOOXOIMMO MCTOIH30BATH OOIIYI0 MAacCy TIOTOKA BBIXJIOMHBIX Ta30B U3
KOJJIEKTOPA.

Bpewmst cpabaThIBaHUS CUCTEMBI

J71s1 KOHTPOJISE CUCTEMBI YaCTUYHOTO PAa3pEKEeHHs TOTOKA HYKHA COOTBETCTBYIOIIAS
OBICTpOJICHCTBYIONIAS cUcTeMa. Bpems mepexopa st 3TOM CUCTEMbI ONpeIEseTCs
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METO/I0M, YKa3aHHBIM B myHKTe 9.4.7.3. Ecnu ob1iee BpeMs iepexoia sl CHCTEMBI
U3MEpEHUS ITApaMETPOB TIOTOKA BBIXJIOMHBIX Ta30B (cM. myHKT 8.3.1.2) u cucrembl
YaCTUYHOTO pa3pexeHus moroka cocrapiser < 0,3 ¢, TO HCIONB3YeTCsl CHCTEMa
KOHTpOJISI B pesknmMe "onnaiiH". Ecnu Bpems nepexona npessiaer 0,3 ¢, To
HE00XO0IMMO UCTOIb30BATh MPOTHOCTUYECKUH allTOPUTM YIPABJICHUS HAa OCHOBE
npeBapUTENFHO 3aTMCAHHBIX TTapaMeTPOB UCTIBITaHUA. B aTOoM cityuae
KOMOWHHPOBAaHHOE BPEMsI BOCCTaHOBIICHHSI JOJDKHO COCTaBISTh < 1 ¢, a

KOMOWHHpOBaHHOE BpeMs 3a1epkku - < 10 c.

Cucrema JI0KHA OBITH CKOHCTPYHPOBAHA TAKMM 00pa3oM, 4TOOKI 001Iee Bpemst
cpabaTbIBaHMsI 00ECIICUNBAJIO PENPE3EHTATHBHBINA 0TOOP P00 YaCTHIL Oy,
IPOTIOPIIMOHATLHBIN MMOTOKY BBIXJIOMHBIX Ta30B 10 Macce. [yt onpeneneHus
IPONOPLUUOHATBHOCTU IPOBOAUTCS PETPECCUOHHBIN aHAN3 3HAUE€HUH Cp;i 10 Omew,|
Yyepe3 MHTepBalbl He MeHee S ['I], YTO COOTBETCTBYET CKOPOCTH PETHUCTPALIHU
na"HbIX. [Ipr 5TOM HEOOXOIMMO COOIIOCTH CIETYIOIINE KPUTEPUH:

2 N
d)  xod(pdunueHT onpeneneHus I TMHEHHOH PeTrpecCuu MEXIY Ompi ¥ Omew,i
IOJKeH cocTaBiarh He meHee 0,95.

b) CranmapTHas HOTPEIIHOCTD OLEHKH Qmp, IO Omew,i HE JOJDKHA NIPEBBIIIATH 5%0
OT MaKCUMAJIBHOTO 3HAYECHHS Cp.

C)  OTPE30K Cyp, OTCEKACMBIH JINHUEH PErpeccu, He JOJDKEH MPEeBbIIaTh + 2% oT
MaKCHUMAJIbBHOT'O 3HAUYCHUA qmp-

[TporuocTuyeckuii alrOpuT™ ypasieHHUs TpeOyeTCsl B TOM Cilydae, eCiu
KOMOMHHUPOBaHHOE BpeMsI ITepexo/ja KOHKPETHOM CUCTeMBI t50p M CHTHAIa pacxona
BBIXJIOIHBIX I'a30B Mo Macce tsor coctasisgeTr >0,3 ¢. B aTOM ciyuae npoBoauTcs
IIPEIBAPUTEIBHOE HCIIBITAHUE U UCTIOJIb3YETCS MOJYYEHHBIN CUTHAJ pacxona
BBIXJIOIHBIX I'a30B MO Macce AJIsl KOHTPOJISL pacxo/ia Mpoo, MOCTYNAOLINX B CUCTEMY
oTOopa TBepbIX YacTUll. [IpaBUIBHOCTB PEryJIMpPOBKHA CUCTEMBI YACTUYHOTO
pa3pekeHns: 00eCIeunBaAETCs B TOM CIy4ae, €ClIM OTMETKA BPEMEHH JUIS Omew, pre,
MOJIy4YEHHAas B XOJI€ NPEABAPUTEIBHOIO UCIIBITAHUS, KOTOPOE UCTIOIB3YETCS JUIs
pEryaupoBaHus Qnp, CBUTAETCS HA "TIPOTHOCTUYECKUI OTPE30K BPEMEHH,

paBHbIi tspp + t50 F.

JI71s1 ycTaHOBJIEHUS KOPPETSALUN MEXY 3HAYEHHAMH Crpi ¥ Omew,i HEOOXOAUMO
HUCIIOJIB30BaTh JaHHBIC, CHATHIC B XOAE€ q)aKTI/I‘-IGCKOFO HCIIBITAHUA, ITPU 3TOM qmew’i
CHHXPOHH3UPYETCsI N0 {50 OTHOCUTENBHO Cnp,i (0€3 yueTa tsop B HOITydeHHOM
cIBHTe). DTO 03HAUYAET, YTO CABUT BO BPEMEHU MEXKIY Qmew U Qmp IPEIICTABIACT
co00i1 pa3HHIly MEXy BpeMEHEM Iepexo/ja KaxJI0ro U3 3THX I1apaMeTpoB, KOTOPOe
OBUIO ONPEENICHO B COOTBETCTBHH C IyHKTOM 9.4.7.3.
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8.3.34 OlleHKa TaHHBIX

CoOCTBeHHBIHN BeC PUIIBTPA, ONPE/ICIICHHBIN B COOTBETCTBHH C TyHKTOM 7.8.2.2,
BBIYMTAETCS U3 MOJIHOTO Beca (pUIbTpa, ONpPeAeTICHHOTO B COOTBETCTBUU C
nyHkToM 7.8.4.5, uTo B pe3ynbTaTe JaeT Maccy mpoObl TBEPABIX yacTull M. [lis
OLIEHKH KOHIIEHTPAIMH TBEPBIX YACTUIl HEOOXOIMMO PErHCTPUPOBATEH OO0
Maccy IpoOBs! (Msyp), MpoIIeaIme yepe3 GUITP B TEUCHUE BCETO UCIBITATEILHOTO
IUKIIA.

[To npeaBapurenbHOMY 0JJOOPEHHIO KOMIIETEHTHOIO OpPraHa, BbIIAtOIIETo
opUIMaAIbEHOE YTBEPKICHHUE 110 TUILY KOHCTPYKIIMH, MAacca TBEPBIX YaCTULl MOKET
OBITH CKOPPEKTUPOBAHA HA KOHKPETHBIM YpPOBEHb Pa3pexkarollero Bo3ayxa, Kak
yKa3bIBaeTCs B MyHKTE 7.8.2.5, B COOTBETCTBHHM C HAJUICKAIIEH TEXHUIECKON
NPAaKTUKON ¥ KOHKPETHBIMU KOHCTPYKTHBHBIMH OCOOCHHOCTSMH HCIIOJIb3YEMOI

CUCTCMbI UBMCPCHUA TBEPAbIX YaCTHUL.
8.3.35 Pacuer maccer BEIOpOCOB

B 3aBHCHMOCTH OT KOHCTPYKIIMU CUCTEMBI Macca TBEPbIX 4acTHuIl (r/HUCIbITaHuE)
pacCcYMTHIBAETCS C MOMOIIBIO OHOTO U3 METOJIOB, U3JI0KEHHBIX B myHKTax 8.3.3.5.1
win 8.3.3.5.2, nmocne KOppeKTUPOBKHU MacChl MPOOBI TBEPABIX YaCTHI] HA
CTaTUYECKOe JIaBIeHNE B cOOTBETCTBUU ¢ myHKTOM 9.4.3.5. Tlpumep pacuera

NPUBOINUTCS B MPHIIOKEHHUH O.

8.3.3.5.1 Pacuer Ha ocHOBe K03 duIIeHTa 0TOOPA

Mev = Mk / (rsx 1,000), (32
rue:
My - Macca npoObl TBEPABIX YaCTUI], OTOOPAHHBIX BO BpEMsI LIUKJIA, MT,
rs - cpeanuit ko3ddumerT ordbopa Mpod B TeUEHUE UCIBITATEIFHOTO IIHKIIA,
IIPY TOM:
m
re =l e (33)
My Mgeg
rue:

Ms - Macca mpoObl, 0TOOpaHHOM B XO/JI€ IIUKJIA, KT,
May - 00IIast Macca IIOTOKA BRIXJIOMHEIX Ta30B B TEUEHUE IUKIIA, KT,
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Msp - Macca pa3pesKEeHHBIX BBIXJIOMHBIX I'a30B, MPOIIEANX Yepe3 GuibTpsl coopa
TBEP/IbIX YaCTHII, KT,
Msq - Macca pa3pe’KeHHBIX BBIXJIOMHBIX Ta30B, MPOIIEANINX Yepe3
CMECHUTEIILHBINA KaHal, KT.
B ciydae cucTeMsl 0011ero 0T00pa My U Mg UICHTHYHBI.
Pacuer Ha ocHOBe KO3 UITHEHTA pa3peKEeHUS
m My
— f f
Mey = 000" (34)
Mgy
rie:
¥ - Macca MmpoObl TBEPBIX BEIIECTB, OTOOPAHHBIX B TCUSHUE ITUKIIA, MT,

Meep - MAcca Pa3pesKEHHBIX BBIXJIOMHBIX ra30B, MPOLICAINX Yepe3 GHIbTPbI
cOopa TBepABIX YaCTHII, KT,

Megi - Macca SKBUBAJICHTHBIX Pa3pPEKCHHBIX BBIXJIOMMHBIX Ta30B B TEUCHHUE
LIMKJIA, KT,

OO61mas Mmacca SKBUBAJICHTHBIX Pa3pesKEHHBIX BHIXJIOMHBIX T'a30B B TEUCHHE 1IUKIIA
oTpeieNIsieTCs 10 CIeAYIONHNM (Gopmynam:

i=n 1
Megt = quedf,i XT (35)
—
Ormedf,l = Omew,i X I'd,i (36)
Urrew,
g, = el ) (37)
(qmdew,i - qn‘dw,ij
rie:
Omedfi -  MTHOBEHHOE 3HAYCHHE PACX0Jia YKBUBAJICHTHBIX Pa3peKCHHBIX
BBIXJIOMHBIX Ta30B MO Macce, Kr/c,
Omewi -  MIHOBEHHOE 3HAYEHHUE Pacxo/ia BHIXJIOMHBIX Ta30B IO Macce, Kr/c,
Fd, - MTHOBEHHOE 3HaueHHe KO3 PHUIMEHTa pa3pexeHus,
Omdew,] - MTHOBEHHOE 3HAYCHHE PACX0/1a Pa3pPEIKEHHBIX BBIXJIOMHBIX Ta30B 110
macce, kr/c,
Omdw,| -  MTHOBEHHOE 3HAUYEHHUE pacxojia pa3perkarolero Bo3ayxa 1mo macce, Kr/c,
f - 4acTOTa PEerUCTpalliy CHATHS JTaHHBIX Tpu oTOope Tpoo, I,

n - 4YHCJIO U3BMEPEHHUH.
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84 W3MepeHne B yCI0BUAX MOJHOTO paszpexenus moroka (CVS)

Jlnst pacyera Macchl BHIOPOCOB 3HAYCHHUSI CUTHAJIOB KOHIICHTPAIIMU Ta30BBIX
KOMITOHEHTOB, TIOJY4EHHBIC METOJIOM HHTETPUPOBAHHMS 110 BCEMY IHKITY U
METOJIOM 0TOOpa MPOO B KaMEphl, YMHOXKAFOTCSI HAa BETMUUHY pacxojia pa3perKeHHbBIX
BBIXJIOITHBIX T'a30B 110 Macce. Pacxo]1 BEIXJIOMHBIX ra30B MO MACCe JODKCH
U3MEPSATHCS C MMOMOIIBIO CUCTEMbI 0TOOpa 1mpob moctosinHoro oobema (CVS), B
KOTOPOW MOXKET UCIOJIb30BaThes nmopiHeBoi Hacoc (PDP), TpyOka Bentypu ¢
kputuueckuM pacxonom (CFV) wim tpyOka BeHTypu aist 103ByKOBOTO MOTOKA
(SSV) ¢ kommeHcalei moToka uik 0e3 Hee.

B cnyuae ot6opa nmpoO ¢ TOMOIIBIO KaMephl 0TOOpa 1 0TOOPA TBEPABIX YaCTHII
HEOOXO0IMMO MTPOU3BECTH MTPOMOPIIMOHAIILHBIN 0TOOP P00 pa3peKEHHBIX
BBIXJIOITHBIX Ta30B ¢ momoiisio cuctembl CVS. B ciydae cuctemsl 6e3
KOMTIICHCAIINH ITOTOKA OTHOIIIEHUE MOTOKa mpod k moToky CV S He nomkHO
oTnu4aThes Oonee ueM Ha + 2,5% OT yCTaHOBIEHHOTO 3HAYEHUS TSI UCTIBITAHUSI.

B ciydae cucteMbl ¢ KOMIIEHCAIIMEH MOTOKA KaK/10€ 3HAaUeHUE pacxo/ia
WH/IMBUYaJIbHOTO MOTOKA JIOJIKHO OCTaBaThCs MOCTOSHHBIM B mipeeiax + 2,5% ot
COOTBETCTBYIOIIETO pacxo/ia IeJeBOro MoToKa.

ITonHas cxemMa UCHIBLITAHUS CXeMaTHYECKH ITOKa3aHa Ha pHuc. 7.

Ipoba BEIXTOMHBIX i
ra3oB Paspesxarormii | Crcrema Pacuer
M3mepenue notoka BO3AYX ' »V3MEPEHUS
TBEPJIbIX YaCTHIL
------- CHTHAIBL, TTOCTYTIAIOIIHE [oTox paspesxenHbIX
B CUCTEMY KOHTPOJIA U BBIXJIOITHBIX TA30B
pacyera

. Kanansl paspexeHus
Pazpesxaromuit

|

|

|
¥ Kowmrbro-

Bosayx | TepHast
1 r - cucrema
(— | |

umm * 'y

Kawmepa st
BoIxsonHbIe or6opa npo6

rassl
Amnanuzartop
BBIXJIOITHBIX ' I
ra3oB

I
|
Pacuer :
I
I
1
1
I

JlBurarens

Kamepa s
cbopa GoHOBBIX
3arpA3HSIIONINX

BEIIECTB

Puc. 7. Cxema cucTeMbl HU3MCPCHUA C ITOJIHBIM PA3pCIKCHUCM ITIOTOKA



8.4.1

84.1.1

8.4.1.2

ECE/TRANS/180/Add.4
page 71

OrnpezenieHne pacxo/ia pa3peKeHHBIX BBIXJIOMHBIX Fa30B
Bseneunue

Jlnst pacyera BEIOPOCOB pa3peKESHHBIX BBIXJIOMHBIX ra30B HEOOXOAUMO 3HATh PACX O/
pa3pekeHHBIX BBIXJIOMHBIX Ta30B 1Mo Macce. OOIMInii MOTOK pa3pekeHHBIX
BBIXJIOIHBIX I'a30B B TCUeHHE ITUKJIa (KI/UCIIBITAHUE) PACCUNTHIBACTCS Ha OCHOBE
3HAYEHHI 3aMEepPOB B TEUCHUE IIUKJIA M C HCIOJIb30BAaHUEM COOTBETCTBYIOIINX
JIAHHBIX KaJTMOPOBKH yCTPOWCTBa n3MepeHus napameTpos notoka (Vo s PDP, Ky
it CFV, Cq s SSV) ¢ IOMOIIBI0 OJTHOTO M3 METOJIOB, H3JI0KCHHBIX B

nmyHkTax 8.4.1.2-8.4.1.4. Ecnu obmiast mpo6Ga MOTOKaA TBEPBIX YacTHI] (M)
npesbimaet 0,5% ot o6mero motoka CV'S (Myy), To motok CV S koppekTupyercs Ha
Msgp MM K€ TIOTOK IIPOO TBEPBIX YACTHIL O IPOXOKACHUS Yepe3 yCTPOHCTBO
U3MepeHus Bo3BpaiaeTcs B cucremy CVS.

Cucrema PDP-CVS

Pacuer Maccel mOTOKA B T€UEHUE IMKIIA TIPOU3BOJMUTCS TIO ClIeAyIomIen ¢popmye,
€CJIM TeMIIepaTypa pa3pe’KeHHBIX BBIXJIOMHBIX Ta30B MOJJEPKUBACTCS B TEUCHUE
IIUKJIa C TIOMOUIBIO TEIUIO0OMEHHUKa B Tipeaenax + 6 K:

M = 1,293 x Vo x Npx pp x 273/ (101,3 x T), (38)
rje:

Vo -  00beMm rasa, HarHETAEMOTO 3a OJMH 00OPOT B YCIIOBHUSIX UCTIBITAHUS, M3/00,
Np -  obmree unciio 000pOTOB HACOCA 3a UCTIHITAHUE,

Pp -  aOCONIOTHOE JaBlIEHUE Ha BXOAE Hacoca, klla,

T - cpenmnsis TeMeparypa pa3peKeHHBIX BBIXJIOMHBIX A30B Ha BX0/I¢ Hacoca, K.

Ecmu HCIIOJIB3YCTCA CUCTEMA C KOMHGHC&HHeﬁ IIOTOKa (T.e. oe3 TGHHOO6MCHHI/IK3),
TO HCO6XO,I[I/IMO pacCunuTaTh MITHOBCHHBIC 3HAYCHHA MAaCChI BBI6pOCOB n
IMPOUHTETIPUPOBATH UX 34 BECh IMHUKII. B stom CJIyda€ M'rHOBCHHOC 3HAYCHUEC MACChI
Pa3pCIKECHHBIX BBIXJIOITHBIX I'da30B paCCYHUTBIBACTCSA 110 C.]'ICI[)HOH.[CFI Q)opMyne:

Mai =  1,293x Vox Npj x Pp x 273/ (101,3x T), (39)
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8.4.1.3

84.1.4

rue.

Npy - oOmee 9nciao 000pOTOB HAcOCa 32 COOTBETCTBYIONIUHN TIPOMEKYTOK
BPEMECHH.

Cucrema CFV-CVS

Pacuer macchl IOTOKA B T€UEHHE IIUKJIA IPOU3BOJUTCS 110 cienytomeil Gpopmye,
€CJIKn TEMIICPATYpa Pa3PECIKCHHBIX BBIXJIOIMMHBIX I'a30B NOAJACPKUBACTCA B TCUCHHUC
IIMKJIa C TIOMOUIBIO TeTUIO0OOMEHHUKA B Tipeenax + 11 K:

Mg = 1,293xtxKyxp,/ T, (40)

re:

t - TPOJOJDKUTEIHHOCTH IIUKJIA, C,

Kv - xoaddumuenT kamuOpoBKu TpyOKu BEeHTYpH ¢ KPUTHYECKHM PacX0I0M
IUTSi HOPMAJIbHBIX YCIIOBHH,

Pp - aOcomoTHOE maBieHHe Ha Bxoze TpyOku Bentypu, klla,

T - abcomroTHas TeMIiepaTypa Ha Bxoje Tpyoku Benrypu, K.

Ecnu ucnone3yeTcst cucremMa ¢ KOMIIeHcanue notoka (1.e. 0e3 TernnooOMeHHUKa),
TO HEOOXOAMMO pacCYUTaTh MTHOBEHHBIE 3HAYEHUSI MAacChl BELIOPOCOB U
IIPOMHTETPUPOBATH UX 3a BECh LIUKII. B 3TOM cilydae MTHOBEHHOE 3HAYEHUE MaCChl
Pa3pe)EeHHBIX BHIXJIOMHBIX T'a30B PACCUMUTHIBACTCS 110 CIenyromei Gpopmyre:

Mai = 1,293 x At x Ky x pp/ T2, (41)
rie.
Ati - TpPOMEXYTOK BPEMEHH, C.

Cucrema SSV-CVS

Pacuer Macchl IOTOKA B TEUEHHE IIMKJIA PACCUUTBIBACTCS 110 ClIeAyrommeit Gpopmyse,
€CJIM TEMIIEpaTypa Pa3pe’KEHHBIX BBIXJIOMHBIX Ta30B MOIJEPKUBACTCS C
UCTIOJIb30BaHUEM TEIUIOOOMEHHUKA B mpesenax + 11 K B Teyenue nukia:

Mg = 1,293 x Qssv, (42)
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IIPH OTOM:
_ 2 1 1,4286 1,7143 1
Qsa/_'at)de>< Cdpp>< ?X(I'p =TI, )X W ) (43)
rIe:

MUH

Ao - 0,006111 B equuumax CH [ M | K ( 1 j,
xITa |\ mm?

dv - mmamerp otBepcTus SSV, M,

Cyq - xodddunment pacxoma SSV,

Pp - abcomroTHOe JaBieHHE Ha BXoae TpyOku Bentypu, klla,
T - Temmeparypa Ha Bxone TpyOku Bentypu, K,

l'p - OTHOLIEHHE pa3Mepa oTBepcTHs SSV K aOCOIIOTHOMY CTATUUECKOMY

Ap
JaBJICHUIO Ha BXonxe, 1-—,

Pa

o - OTHOIIEeHHUE Auamerpa otBepcTrs SSV d k BHyTpeHHeMy auamerpy D BxomHoi
TpYyOBI.

Ecmu HCIIOJIB3YCTCA CUCTEMA C KOMHGHC&HHeﬁ IIOTOKa (T.e. oe3 TGHHOO6MCHHI/IK3),
TO HCO6XO,I[I/IMO pacCunuTaTb MTHOBCHHOC 3HAUYCHUC MACChI BBI6pOCOB n
IMPOUHTEIPUPOBATH UX 110 BCEMY ITUKITY. B stom CJIyda€¢ MI'HOBCHHOC 3HAUCHUC
MAacCChl pa3pCKCHHbIX BBIXJIOITHBIX I'a30B paCCYHUTBIBACTCA 110 CJ'ICI[}/'IOI_Heﬁ (1)OpMy.]'Ie:

My =  1.293x Qssv x At , (44)
rjae:
At; - TpOMEXYTOK BPEMEHH, C.

Pacuer B peasibHOM pexxuMe BpeMEHU HauMHAeTCs 00 co 3HaueHust Cy B pa3yMHBIX
npenenax, Harpumep 0,98, nnm 3HaueHns Qsy, B pa3yMHBIX mpezenax. Ecim
pacuetsl HaUMHAIOTCA ¢ Qsgy, TO IS pacueTa uucia PeifHonbca nenoap3yercst
nepBOHAYAIbHOE 3HAYCHUE Qs

B xoze Bcex ucnbiTaHuii Ha BEIOPOCH uncio PeitHombica mpu JaHHOM TuaMeTpe
otBepcTusi SSV TOKHO HAXOJUTHCS B IMana3oHe uncen PeiftHonbca,
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UCIIOJNIb3YEMbIX ISl IOCTPOCHUS KATMOPOBOYHOM KPHBOIl B COOTBETCTBUH C
nyHkrom 9.5.4.

8.4.2 Omnpenenenue ra3000pa3HbIX KOMIIOHEHTOB

84.2.1 Beenenue

I"a3000pa3HbIe KOMITOHEHTHI B pa3peKEHHBIX BBIXJIOMHBIX ra3ax, BEIOPAChIBAEMBIX
JIBUTATEIIEM, MTPEJICTABICHHBIM Ha UCTIBITAHNE, H3MEPSIOTCS C TIOMOIIBIO0 METO/IOB,
U3JI0KEHHBIX B 100aBieHnu 3. Pa3peskeHue BBIXJIOMHBIX Ta30B JOJHKHO
IPOU3BOAUTHCS C IOMOIIBIO OT(GUIBTPOBAHHOTO OKPYIKAIOIIET0 BO3yXa,
CHHTETHYECKOTO BO3yXa WM a30Ta. MOIIHOCTH pacxo/ia CHCTEMBI C MOJTHBIM
pa3pexeHreM MOToKa JODKHA ObITh JOCTATOYHOM ISl TIOJTHOTO YCTPaHEHHUs
KOHJICHCAIIUU BOJIBI B CHCTEMAax pa3pekeHus u otoopa mpod. Ilpouenyps! oneHkH
JTAHHBIX ¥ pacueToOB U3JI0KeHbI B TyHKTax 8.4.2.3u 8.4.2.4.

8.4.2.2 OT160p npo6 ra3000pa3HBIX BEIOPOCOB

BeimyckHast TpyOa MeX Ty IBUTATEIIEM M CUCTEMOH IMOJIHOTO Pa3peKeHUs MOTOKA
JIOJI’KHA COOTBETCTBOBAThH TPEOOBAHUSIM, U3JIOKEHHBIM B T0OABIECHUH 3.
ITpo6ooT6opHHK (M) ra3000pa3HbIX BEIOPOCOB HEOOXOMMO YCTaHABIMBATD B
CMECHUTEJIbHOM KaHaJie B TOW TOYKE, IJIe Pa3peKaIOIINN BO3YX M BBIXJIOMHBIC Ta3bl
XOPOILIO CMEUIMBAIOTCS, M B HEIIOCPECTBEHHOH OJIM30CTH OT POoOOOTOOPHUKA

TBEP/IBIX YACTHIL.
OT60p nMpoO 0OBIYHO MOXKET MTPOU3BOIUTHCS ABYMS METOJIaMHU:

a)  orOop mMpoO BEIOPOCOB MPOU3BOAUTCS B KaMepy I 0TOOpa Mpod B TCUCHHE
BCETO IHUKJIA, U UX KOJIMIECTBO 3aMEPSIETCS TTOCIIC 3aBEPIICHHS UCIIBITAHUS, B
ciryaae HC kamepa aiist orbopa npo6 HarpeBaercs o 464 + 11 K
(191 + 11°C), B cnyuae NOy Temmeparypa KaMepbl st 0TO0opa nmpod T0JKHA

OBITH BBIIIIE TEMIIEPATYPHI TOYKH POCHI;

b)  oTOop npod BEIOPOCOB MPOU3BOIUTCS HEMPEPHIBHO U MOTYUYCHHOE 3HAUCHHUE
MHTETPUPYETCS 110 BCEMY LIUKILY.

@DoHOBBIE KOHIIEHTPAIIUU OTIPEIENIAIOTCS Ha MPoOax, OTOOpaHHBIX B KaMepy JUIs
ot0opa mpod Ha BXO/I€ B CMECUTENbHBIN KaHall ¥ BEIYUTAIOTCS U3 KOHIICHTPALIUU
BBIOPOCOB B COOTBETCTBUH C TyHKTOM 8.4.2.4.2.
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Ouenka JaHHBIX

Jlnst HenpepbIBHOTO 0TOOpa Mpod 3Ha4YeHus KoHneHTpanuu BeiopocoB (HC, CO u
NOy) peructpupyrorcst 4epe3 HHTepBajibl He MeHee 1 ' u XpaHsTcs B
KOMIIBIOTEPHON CUCTEME, TIPHUEM /It 0TOOpa pod B Kamepy TpedyeTcs oHa
CpeIHssI BeJIMUMHA Ha HCTIbITaHue. Pacxon pa3pekeHHBIX BBIXJIOMHBIX Ta30B 110
Macce U Bce Apyrue JaHHbIE PErUCTPUPYIOTCS € 4acTOTOM oTOopa mpoo,
cocrapistonieil He MeHee 1 Hz. B ciyuae aHaJI0rOBBIX aHAIM3aTOPOB
perucTpupyercs BpeMs cpadaTbIBaHus, M B IIPOIECCE OLIEHKHU JTaHHBIX JTAaHHbIE

KaTHOPOBKH MOYKHO TIPUMEHSTH B peXUMe "OHJIaiH" i "oduaiin".
Pacuer maccel BEIOpOCOB
CucreMsl ¢ TOTOKOM OCTOSTHHOW MaccChl

B ciyyae cucteM ¢ TEII000MEHHUKOM Macca 3arpsi3HSIONIMX BEIISCTB
OIpeIeTISIeTCS 10 CIeAyIomIe Gpopmyse:

Mgas =  Ugas X Cgas X Med (B r/ucmibITaHmE), (45)
rIe:
Ugas - OTHOIIIEHUE TUIOTHOCTH JJAHHOTO KOMIIOHEHTA BBIXJIOIHBIX TA30B K
TUTOTHOCTH BO3/1yXa,
Cgas - cpenusisi pOHOBast CKOPPEKTUPOBAHHASI KOHIIEHTPAIIUS KOMITOHEHTA,
1
MJTH. ",
Mg - 001I1ast Macca pa3pesKeHHBIX BBIXJIOMHBIX T'a30B B TEUECHHE [IUKIIA, KT.

B ciygae usmepenus Ha Cyxoi OCHOBE HEOOXOUMO MPOU3BECTH KOPPEKTHUPOBKY Ha
CYXyIO/BIIaYKHYIO OCHOBY B COOTBETCTBUH ¢ TyHKTOM 8.1.

Jnst pacuera NOy Macca BEIOPOCOB YMHOYKAETCSI HA TTONPABOYHBIN KOA(hPHUIIEHT Ha
BIIaXHOCTH Ky p vl K, g, onpeensieMblii B COOTBETCTBHH C ITyHKTOM 8.2.

3HaueHus U npuBoasaTcs B Tabnuie 5. J{1g pacuera 3HaU€HUH Ugas IIIOTHOCTD
pa3peKEHHBIX BBIXJIOMHBIX I'a30B MPUHUMAETCS PaBHOM IJIOTHOCTH BO3ayXa. B aToit
CBSI3U 3HAUYEHUS Ugas NACHTUYHBI JUIS OTJEIBHBIX Ta30BbIX KOMIIOHEHTOB, HO
paznuunsl 11 HC.
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B kadecTBe BapriaHTa MOKET UCTIOIb30BaTHCSl TOYHBIA METO]] pacyera Imo
dopmynam 27 wim 28, conepkammmces B myHkTe 8.3.2.5.

T'a3
NO, | cO | HC | CO, | O, | CH,
Pgas
Tomnuso Pde [KF/MS]
2,053 \ 1,250 \ 3 | 1,9636 | 1,4277 \ 0,716
Ugas”
Jmenbroe | 1,293 | 0,001588 | 0,000967 | 0,000480 | 0,001519 | 0,001104 | 0,000553
Dranon 1,293 | 0,001588 | 0,000967 | 0,000795 | 0,001519 | 0,001104 | 0,000553
crre 1,293 | 0,001588 | 0,000967 | 0,000584% | 0,001519 | 0,001104 | 0,000553
Tpoman 1,293 | 0,001588 | 0,000967 | 0,000507 | 0,001519 | 0,001104 | 0,000553
Byran 1,293 | 0,001588 | 0,000967 | 0,000501 | 0,001519 | 0,001104 | 0,000553
CHI™® 1,293 | 0,001588 | 0,000967 | 0,000505 | 0,001519 | 0,001104 | 0,000553
a) B 3aBUCUMOCTH OT TOIJIMBA

b) npu A = 2, cyxom Bozayxe, 273 K, 101,3 kIla

c) u ¢ Tounocteio 0,2 % mo maccoBomy cocraBy: C=66-76%; H=22-25%; N=0-12%

d) NMHC na ocHoBe CH, g3 (151 06mero komuuectsa HC ucnonb3yercst K03 GUIMERT Ugys 1t CHy)
€) U ¢ rounoctbto 0,2 % mo maccoBomy coctaBy: C3=70-90%; C4=10-30%

Tabnuna 5: 3HaveHus U ¥ MIIOTHOCTh KOMIIOHEHTOB Pa3peKEHHOT0 BBIXJIOITHOTO ra3a
8.4.2.4.2 OrnpeneneHre CKOPPEKTHPOBAHHBIX (POHOBBIX KOHIIEHTpAIUi

J171s mony4eHus YUCThIX KOHLIEHTPALUN 3arpsI3HSIONINX BEUIECTB CPEAHIOI0
(OHOBYIO KOHIICHTPAIUIO T'a3000pa3HbIX 3arps3HAIONINX BEIIECTB B pa3pexkKaroniem
BO3/IyX€ HEOOXOAMMO BBIUECTh U3 U3MEPEHHBIX KOHIIeHTpaluud. CpenHue BeTnYnHbI
(OHOBBIX KOHIEHTPAILIMI MOXKHO ONPEEIUTD JHOO0 C MOMOIIBI0 KaMephl Uid 0TOopa
po0, MO0 METOJOM HENMPEPHIBHOTO U3MEPEHUS C MOCIEIYIOIIUM
uHTerpupoBanueM. [liis pacuera mpuMeHseTcs cienyomas Gopmyna:

C = Ce-Cyx(1-(UD)), (46)
re:
Ce - KOHIICHTpAIUs KOMIIOHEHTa, U3MEPEHHAs B pa3pEKEHHBIX BBIXJIOMHBIX ra3ax,
MJ'IH._l,
-1
C4 - KOHIICHTpAIUsi KOMIIOHEHTA, U3MEPEHHAs B Pa3pexkaroieM BO3IyXe, MIIH.
D - kosddumnuent pazpexeHus.

KoadduimenT pazpexxeHns pacCuuThIBae€TCA MO CIeAyIoei popmyre:

a) JUTSL TU3ETBHBIX ABUTATENICH U IBUTATENeH, padoraromux Ha CHIT
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F
D = S - 47
CCOZ,e + (CHC,e + CCO,e )Xlo
b)  mns nBurateneit, padoratonux Ha [
F
D = K s (48)
CCOZ,e + (CNM HC.e + CCO,e )Xlo
re:
Ccoze -  konnentpanus CO; Ha BIaXHOH OCHOBE B pa3peKEHHBIX BBHIXJIOMHBIX
razax, % o0nema,
Chce - KkouneHtpanus HC Ha BnakxHOH OCHOBE B Pa3peEHHBIX BBIXJIOMHBIX

-1
rasax, mad. - C1,

CnmHce-  konueHTpauus NMHC Ha BiakHOI OCHOBE B pa3peKEHHBIX BBIXJIOMHBIX
-1
rasax, mud.  Cl1,

Ccoe -  konmeHtpauus CO Ha BIaXKHOW OCHOBE B Pa3peKEHHBIX BBIXJIOMHBIX
-1
rasax, MJjH. -,

Fs - CTEXHMOMETPHUYECKHUI KOIPPHUIIUEHT.

CrexnomeTpruecKuil KO3 UIMEHT paCCUNTHIBAETCA O Cieayronei Gpopmyie:

Fs =  100x 1 , (49)
1+ 24 3.76><(1+ “j
2 4
rIe:
o - MomsipHas fos Bogopoaa B tomtuse (H/C).

B kauectBe BapuaHTa, €CJIM COCTaB TOIIJIMBA HCU3BECTCH, MOKHO UCIIOJIL30BATH

CJIEAYIOIINE CTEXUOMETpUIEeCKHe KO3 PHUIIUEHTHI:

Fs (mu3ensHoe TotumBo) = 134,
Fs (CHF) = 11,6,
Fs (I1T') = 95

Cuctembl ¢ KOMIIEHCAIMEHW pacxo/ia

B cnyuae cucreM 6e3 TEmII00O0MEHHMKA Macca 3arpsi3HAIOIINX BEIIECTB
(r/ucnipiTanMe) ONpeAeNseTCs MOCPEACTBOM paciyeTa MTHOBEHHOTO 3HAYCHHUS] MaCChI



ECE/TRANS/180/Add.4

page 78

8.4.3

84.3.1

BbIOPOCOB M MIHTETPUPOBAHMSI MTHOBEHHBIX 3HAUE€HUI 110 BceMy Lukiny. Kpome
TOT'0, MTHOBEHHBIE 3HAYECHUS KOHLEHTPALUHU JOJKHBI KOPPEKTUPOBATHCS Ha

($oHOBYIO KOHIIEHTpaLuio. Pacder mpousBoauTCs Mo cienyromuiei hopmyie:

n
Mgas = [(med,i XCg X ugas )]_ [(med XCy X (l_ :l'/D)>< ugas )]’ (50)
i=1
rie.
Ce - KOHIIGHTpAIlUs KOMIIOHEHTAa, U3MEPEHHAS B PA3PEIKCHHBIX BBIXJIOMTHBIX
rasax, MJ'IH._l,
C4 - KOHIIGHTpallusg KOMIIOHEHTA, U3MEPEHHAs B pa3pekaroIieM BO3IyXe, Y
Mgy - MCHOBEHHOE 3HAUEHHE MAcChl Pa3pe:KEHHBIX BBIXJIOMHBIX T'a30B, KT,
My - oOmmas Macca pa3peKEHHBIX BBIXJIOMHBIX Ta30B HA MPOTSHKECHUH BCETO
LIMKJIA, KT,
Uas - TaOJIMYHOE 3HAYCHUE, BEIOMpAEMOe U3 TaOJIHIIBI S,
D - xoaddummeHT pazpexeHus.

OrnpezeneHne TBePIbIX YaCTHIL
BBenenue

Jlnist onipeniesieHus CoiepKaHus TBEP/IbIX YaCTHIl TPEOYETCs TBOMHOE pa3pexeHUe
TIPOOBI ¢ TOMOIIBI0 OT(HUIBTPOBAHHOTO OKPYIKAIOIIETO BO3AyXa, CHHTETHUECKOTO
BO3/IyXa WM a30Ta. MOITHOCTh pacxoJia CHCTEMBI IIOJIHOTO IBOMHOTO Pa3peeHUs
MOTOKA JTOJDKHA OBITh JJOCTATOYHOM JJIsl TIOJTHOTO YCTPAHESHHUSI KOHJICHCAIIUU BOJIBI B
cucTeMax pa3pekeHus: ¥ 0TOopa Mpood H MOoJICPIKaHUS TEMITEPATYPhI pa3pEKEHHBIX
BBIXJIONHBIX Ta30B B npeaenax 315 K (42°C) - 325 K (52°C) nemocpeicTBEHHO
nepen GuiabTpoaepKaTeIIMU. ECiN BIaXXHOCTh pa3perkaroliero Bo3ayxa BeICOKas,
TO JIOITyCKAETCs M BeChMa I0JIe3Ha TIOBTOPHAS CYIIIKa BO3/1yXa JIO €ro MO0Ja4d B
CHCTEMY pa3pekeHus. Temreparypa pa3pekarolero Bo3ayxa JOKHA COCTABIISATh
> 288 K (15°C) B HemocpeACTBEHHOM OJIM30CTH OT BX0Ja B CMECHTEIbHbIN KaHaJ.

Jlns onpenenenrs Macchl TBEPIbIX YacTUIl HEOOXOIUMO UMETh CUCTEMY 0TOOpa
po0 TBEPABIX YaCTHUI], PUIBTP ISt OTOOPA MPOO TBEPBIX YACTHUIL, BECHI C
TOYHOCTHIO B3BELIMBAHUS 0 MUJLTMOHHOM JI0JIM TpaMMa, a TakKe KaMepy JUIs
B3BEIIMBAHUS C KOHTPOJIUPYEMOIl TeMIiepaTypoi U BIaKHOCTbIO. [leTanpHoe
OTHMCAaHNE CUCTEMBI COJEPXKUTCS B MyHKTE 9.4.
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OT60p P00 TBEPIBIX YACTHI]

[Tpo600TOOPHHK TBEPBIX YACTHI] YCTAHABIMBAETCS B CMECUTEIHHOM KaHaJe B
HETOCPEACTBEHHON OJIM30CTH OT MPOOO0OTOOPHUKA Ta3000pa3HBIX BEIOPOCOB, OJJHAKO
Ha JIOCTAaTOYHOM PAcCTOSTHMM BO M30ekaHne B3aUMHBIX TOMeX B pabdore. B aToit
CBSI3U TIOJIOkKeHUs yHKTa 8.3.2.2, periiaMeHTHPYIOINE YCTaHOBKY ATHX YCTPOMCTB,
IPUMEHSIOTCS TakXke K 0TO00opy mpod TBepabIX yacTull. JlmHus or6opa mpod JomKHa
COOTBETCTBOBATH TPEOOBAHUAM, N3JIOKEHHBIM B IPUIIOKEHUN 3.

Pacuer maccel BEIOpOCOB
Macca TBepbIX YacTull (I/UCIbITaHNE) PACCUMTHIBACTCS MOCIE KOPPEKTHPOBKU

MacCChbI HpO6BI TBCPABIX YaCTUI[ HA CTATUYCCKOC JaBJICHHUEC B COOTBETCTBUU C
nyHkToM 9.4.3.5 o cnenyromeit popmyie:

m
Mpy = LI My ’ (51)
mg, 100
rue.
Mk - Macca TBepJbIX YaCTHI], OTOOpaHHAs B TEUCHHE IUKJIA, MT,

Mep - Macca pa3peKEHHBIX BBIXJIONHBIX a30B, IPOXOAAIINX Yepe3 (PUIbTphl coopa
TBEP/IbIX YaCTHII, KT,
M - Macca pa3pekEeHHBIX BBIXJIOMHBIX Ta30B B TEUCHUE IUKIIA, KT,

[IPH 3TOM
rr‘%p = rr]ﬁ - rr‘SSd ’ (52)
TIc.

Mst - Macca BBIXJIOMHBIX Ta30B, MOABEPTHYTHIX JBOWHOMY pa3peKeHUI0, KOTOpHIE
MPOILIH Yepe3 QUIbTPHI cOOpa TBEP/BIX YACTHIL, KT,
Msy - Macca BTOPUYHOTO Pa3peKarolero Bo31yxa, Kr.

Ecnu ¢poHOBBII ypOBEHB TBEP/IBIX YACTHII B Pa3pEeKaOIIEM BO3yXe ONpEIEIICH B
COOTBETCTBUH C MyHKTOM 7.8.2.5, TO Maccy TBEp/IbIX YaCTHIl MOKHO
CKOPPEKTHUPOBATH 10 (JOHOBOMY YPOBHIO. B 3TOM citydae Macca TBepAbIX YaCTHUIL
(r/ucribiTanue) paccUUTHIBACTCS O Ceayoteit Gpopmyire:



ECE/TRANS/180/Add.4

page 80

8.5

8.5.1

(Mmoo (m (g L) M
m"M_{mep (msd (1 Dm 1000’ (53)

Mep - Macca pa3pesKEeHHBIX BBIXJIOMHBIX I'a30B, IPOXOIALIMX Yepe3 GUIbTPhI cOopa
TBEPAbIX YACTHII, KT,

Meg - Macca pa3pe’KEHHBIX BBIXJIONHBIX I'a30B B TEUEHHUE LIMKIIA, KT,

Mg - Macca pa3pexarolero Bo31yxa, 0TOOpPaHHOTO ¢ IIOMOIIBI0 (POHOBOTO
poO0OTOOPHHUKA TBEP/IBIX YACTHIL, KT,

M, - Macca coOpaHHBIX (POHOBBIX TBEPABIX YACTHUI] B PA3pEkKAIOIIEM BO3IyXE, MT,

D - xo3ddunment paspexenus, onpeaeneHHbII B COOTBETCTBUU C
nyHkTom 8.4.2.4.2.

O01me pacueTsl

Pacuer NMHC u CH4 ¢ oTnenuTeneM HeMeTaHOBBIX (DpaKIuit

Konnenrpanus NMHC u CH, paccuntsiBaeTcs mo ciaeayromum GopMynam:

ChcwioCutter) X (1— Ew )— Chcwictter) 54
CNMHC = ) ( )
Ee— Ewm
Grcwicutter) — CHeiocutter) X (1— EE) 55
CcHa = ) ( )
Ee - Ewm
rae.
CHC(w/Cutter) - xonnentpamnus HC B mpobe raza, mpoxoasiieit uepez NMC, et
CHcwiocuttery - KoHueHTpaius HC B mpo0e rasa, ugymeii 8 0oxox NMC, MJIH.-l,
Em - 3¢ dexkTUBHOCTH METaHa, OTPE/ICICHHAs B COOTBETCTBHH C
nyHkrom 9.3.8.1,
Ee - 3¢ (deKTUBHOCTH 3TaHa, ONPE/ICICHHAs B COOTBETCTBHH C

nyHkrom 9.3.8.2.
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Pacuer ynenpHBIX BEIOPOCOB

Pacuer ynenbHBIX BEIOPOCOB €yas MITH €py (T/KBT) 10 KaXx0My HHAMBHIYaIbHOMY
KOMITOHEHTY ITPOU3BOINUTCS CIEAYIOIUM 00pa3oM B 3aBHCHUMOCTH OT THIIA
UCIIBITATEIIBHOTO LIMKJIA.

Pe3ynbTare! ucnsiTanuit

g BCVYL, BCIIL B ycnoBusix 3amycka B pazorpetoM cocrosinuu uiu BCIIL B
YCIIOBUSIX 3aIlycKa B XOJIOJHOM COCTOSIHHM IPUMEHseTCs clenyromias popmya;

e=——, (56)
W,

Fl[e:

m - macca BLI6pOCOB TAHHOT'O KOMITOHEHTA, I/UCIIbITAHUE

Woet - paxTrueckuii Uk paboThl, yCTaHOBICHHBIH B COOTBETCTBUU
¢ myHKToM /.7.1, kBT.

Jnsa BCIIL] okoHYaTeNnbHbIN pe3ysbTaT UCIBITAHUHN IPEACTABIISAET COOO0M
B3BELICHHOE CpEHEE 3HAUYCHHUE, [TOIyYEHHOE B PE3YyJIbTaTe UCIIBITAHUMN B YCIIOBUSIX
3aIycKa B XOJIOJHOM COCTOSIHUM M MCIIBITAHUN B YCIIOBUSX 3aIlyCKa B Pa30IpeTOM
COCTOSIHUH, TI0 crenyromneit popmye:

oo (0.14xm,, )+(0.86xm,,,) (57a)
(0 14 % Wact, cold )+ (0 86 X Wact,hot )

e— (0 7X/7700/d)+(0.9></77/70t) (57b)
(0 TxW, cold )+ (0 9 X Wact,hot )

act,

Cucremsl nocienymouieii 00pabOTKU BBIXJIOMHBIX I'a30B ¢ NEPUOANUECKON
peKynepanuen

3HaueHus! BHIOPOCOB B YCIIOBHUSX 3aIllyCKa B Pa3orpeTOM COCTOSTHUHM B3BEILHBAIOTCS
o cueayromiei popmyie:

_nxe+n xe

(58)
n+n,
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riae:

n - uucno ucnbeitanuii BCIIL] B ycioBusx 3armycka B pa3orpeToM COCTOSSHUN
BHE LIMKJIOB pEKyIlepaluH,

N, - uucao ucnbeitanuii BCIIL] B ycnoBusxX 3amycka B pa3orpeToM COCTOSIHUU B
X0/1e pexynepaiuu (He MeHee OJTHOTO UCTIBITaHus),

€ - cpemHee 3HAUCHHE YACIbHBIX BHIOPOCOB BHE IIMKIIA peKynepaiuu, r/kBr,

€& - CpelmHee 3HAUCHHE YACIbHBIX BHIOPOCOB B X0JI€ peKymepanuu, r/kBT.

Koaddunment pexynepanuu K ornpenensercs mo ciaeayomieii popmyie:
K =S (59)
€

Koaddunuent pexynepanuu K

d)  MpUMEHSETCS K B3BEIIEHHBIM pe3ynbrataM ucnbitanus BCIIL, moaydeHHBIM B
COOTBETCTBHUH C MyHKTOM 8.5.2.2,

b)  moxer npumensThes k ucnbiranusm BCYI u BCIIL] B ycinoBusix 3amycka B
XOJIOTHOM COCTOSIHUH, €CITU PEeKyIepalus MPOUCXOIUT BO BpeMs IIUKJIA,

C) MOJKET OBITh PacpoCTpaHCH Ha APYIrue ABUIraTCivu, KOTOPBIC BXOIAAT B OAHO U

TO K€ CEMENCTBO,

d) Moxer ObITH pacCPOCTPAHEH Ha JIPYTHUE CEMENCTBA ABUTATEIICH,
UCIOJIB3YIOUINX TY YK€ CUCTEMY MOCIeNyIoIIei 00paboTKU, TPU YCIOBUU
MpeIBApUTENHLHOTO 0JOOPEHHSI KOMIIETEHTHBIM OPTaHOM, BBIJAIOLIIM
ouIHaNbHbBIE YTBEPKACHHUS 110 THITY KOHCTPYKIIUU, HA OCHOBAaHUU
TEXHUYECKUX JAHHBIX, TOJIeKAIINX MPEICTABICHUIO U3TOTOBUTEIEM U
MOITBEP K IAIOIIUX, YTO BEIOPOCHI aHAJIOTHYHBI.

N3MEPUTEJIBHOE ObOPYIOBAHUE

B Hacrosimee npuiioskeHHe He BKITFOUEHO JETATBHOE OMMCAaHUE CUCTEM WIIH
U3MEPUTEIIEHOTO 000pYIOBaHUS PACX0/a, JaBICHHUS U TeMIlepaTypbl. BmecTo 3Toro
B yHKTe 9.2 yKa3bIBAIOTCS TOJIBKO TPEOOBaHUS K TMHEWHOCTH TAKOTO
000pYyIOBaHUS MIIM CHCTEM, KOTOPBIE HEOOXOIMMBI JUISl TPOBEACHMUS UCTIBITAHUH Ha
BBIOPOCHI.
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CHGHI/Id)I/IKaHI/ISI JUHaAMOMETpa

J1yist mpoBeIeHUsT COOTBETCTBYIOIIETO ITUKJIA HCTIBITAHHH, OMIMCAHHOTO B IIYHKTax 7.2
U 7.3, UCTIOJIL3YETCS TMHAMOMETP JIJIsl UCTIBITAHUS ABUTATENeH, 00Ia1aromnii
COOTBETCTBYIOIIMMH XapaAKTEPUCTUKAMHU.

[TpuGops! A1t ©U3MEPEHHSI KPYTAIIIETO MOMEHTA M YKCI0 000POTOB JTOJIKHBI
MIO3BOJISITH TPOU3BOIUTH M3MEPEHHS MOIITHOCTH Ha Bally C TOYHOCTHIO,
HEOOXOIMMOM JJ1s1 COOJTIOICHUS KPUTEPHEB MOITBEPXKICHHUS MPABHUIIbHOCTH
pe3yabTaTOB IKKJIA. B 3TOH CBSI3U MOXKET MOTPEOOBATHCS MPOBEICHNE
JIOTIOJTHUTEIBHBIX PacYeTOB. TOYHOCTh M3MEPHUTEIBHOTO 000PYIOBaHHS JOKHA
obecrnieunBaTh COOIIOIeHNE TPEOOBAHN K TMHEHHOCTH, YKAa3aHHBIX B Ta0iuIe 6
nyHkTa 9.2.

TpeboBaHus K JTUHEUHOCTH

KannOpoBka BceX W3MEpUTENbHBIX PUOOPOB M CUCTEM JOJDKHA TPOU3BOAUTHCS B
COOTBETCTBUH C HAIMOHAIBHBIMH (MEXyHAPOHBIMU) CTaHIaPTAMHU.
W3mepurenbHble TPUOOPHI M CUCTEMBI TOJHKHBI COOTBETCTBOBATh TPEOOBAHUSM,
NpeIbABISEMBIM K IMHEHHOCTH, YKa3aHHBIM B Tabiwuie 6. B cioydae ra3oBbix
AQHAJIM3aTOPOB MPOBEPKA JTMHEHHOCTH B COOTBETCTBHH ¢ TyHKTOM 9.2.1
IIPOM3BOJIUTCS HE PEKE OJIHOTO pas3a B TPU MecALla WM BO BCEX CIyyasx, Korjaa
IPOU3BOJIATCS pabOTHI 0 PEMOHTY WJIM MOJU(PHUKAIINN CHCTEMBI, KOTOPHIE MOTYT
CKa3aTbcs Ha KanuOpoBke. B cimyuae npyrux npubopoB U CUCTEM NPOBEpPKaA
JMHEHHOCTH MPOU3BOMUTCS B COOTBETCTBUHU C TPEOOBAHUSAMH, YCTAHOBICHHBIMHU
BHYTPEHHUMHU NPaBUJIaMH NTPOBEPKU U3TOTOBUTENEM MTPHOOpa, WIIH B COOTBETCTBUH
¢ TpedoBanusimu M1ICO 9000.
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Cucrtema u3MepeHus OTPBBOK Halr(#OH ggﬁ;%?}){?gi Ié(r)lapqc)?érej;?{ilf
Yucno 000poTOB ABUTATEIIS < 0,05% makc. | 0.98-1.02| < 2% maxkc. > 0,990
Kpytsmuit MOMEHT 1BUTaTENst < 1% wmake. | 0.98-1.02| < 2% makc. > 0,990
Pacxon TorumBa < 1% makc. | 0.98-1.02( < 2% makc. > 0,990
Pacxon Bo3myxa < 1% makc. | 0.98-1.02( < 2% makc. > 0,990
Pacxoj1 BBIXJIONHBIX Ta30B < 1% wmake. | 0.98-1.02| < 2% makc. > 0,990
Pacxox pa3pexaroriero
BO3/yXa < 1% maxc. | 0.98 - 1.02| < 2% maxc. > 0,990
Pacxon paszpexeHHbIX
BBIXJIOITHBIX Ta30B < 1% wmake. | 0.98-1.02| < 2% makc. > 0,990
Pacxon po0 < 1% makc. | 0.98-1.02( < 2% makc. > 0,990
l"azoananu3zaTopbl < 0,5% maxkc.|0.99-1.01| < 1% maxkc. > 0,998
["a30BBIE cenapaTopbl < 0,5% makc. [ 0.98-1.02( < 2% makc. > 0,990
Temmnepatypa < 1% make. | 0.99-1.01| < 1% maxc. > 0,998
JaBnenue < 1% makc. | 0.99-1.01| < 1% makc. > 0,998
bananc TY < 1% makc. [ 0.99-1.01| < 1% makc. > 0,998
Tabmuna 6: TpeboBaHMs K TUHEHHOCTH, MIPEIBIBIIEMbIE K IPUOOpaM U

M3MEPUTEIbHBIM CUCTEMAM
921 [IpoBepka nuHEHOCTH

9211 Bsenenune

HpOBepKa JIMHEHHOCTH MMPOU3BOJUTCS AJIA Ka)K,Z[Oﬁ CUCTCMBbI U3MCPCHUA,
nepeqncneHHoﬁ B Ta6J'II/II_[C 6. Ka;xnaﬂ CHUCTEMaA I/IBMCpeHI/Iﬁ BBICTABJIACTCA MUHUMYM
Mo ACCATHU UCXOAHBIM BCIMYMHAM, ITOCJIC Y€TO U3MCPCHHBIC BCJIMYHNHBI
COIIOCTAaBIAKOTCA C UCXOAHBIM C MCIIOJIB30BAHHUCM JIMHEHHOM perpeccuun METOoI0M
HaMMCHbBIINX KBAAPAaTOB. MakcuManbHbIE MMpCaACIbHBIC 3HAUYCHUA B Ta6J'II/II_IC 6
O3HAYar0T MAKCUMAJIbHBIC 3HAUCHUA, KOTOPBIC, KaK OXKUIACTCA, DTOJI’KHBI OBITH
IMOJIY4YCHBI B XOC HCIIBITAHHH.

9.21.2 OO6mue TpedoBaHUs
CucTeMbl I3MEPEHHS JIOJDKHBI OBITh PAa30TPEThI B COOTBETCTBUH C PEKOMEHIAIHSIMH

HU3TOTOBUTCIIA HpI/I60p0B. Cucremsbl HU3MCPCHUA IPUBOJATCA B I[eﬁCTBHe pu
YKa3aHHbIX 3HAUCHUAX TCMIICPATYPhI, AABJICHUA U paCcxXoa.
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[Ipouenypsi

IIpoBepka TMHENHOCTH POBOAUTCS IO KaXKJAOMY AMANa30Hy U3MEPEHUH,

HCIIOJIB3YEMOMY B OOBIYHEIX YCIOBMSAX, B CICAYIOIECM ITOPSIKE:

a)

b)

d)

f)

9)

h)

npuOOp YCTaHABIMBACTCS HA HYJIb IIyTEM I10/Ia41 HYJIEBOTO CHTHAJIA.
B ciydae razoBbIX aHQIM3aTOPOB OUYMILEHHBIA CUHTETUYECKAN BO3LYX
(nm a30T) MOJJAETCS HEMOCPEICTBEHHO Ha BXOJI aHAJIM3aTOopa;

IprOOp BBIBEPSIETCS MTOCPECTBOM I10/1a4M COOTBETCTBYIOIIETO IOBEPOUHOTO
curHaia. B ciydasx razoaHaan3aTopoB COOTBETCTBYIOIIMN OBEPOYHBIH ra3
M0JIa€TCsl HEMOCPEACTBEHHO Ha BXOJ aHAIIN3aTOPa;

npolieaypa YCTaHOBKU Ha HYJIb, YKa3aHHAsl B MOJAMYHKTE &), TIOBTOPSIETCS €IS
pas;

MIpOBEpKa MPOU3BOAUTCS MUHUMYM 110 10 HCXOAHBIM 3HAYCHUSAM, BKITFOYAs
HYJIb, KOTOPBIC HAXOAATCA B MPCACIIaX MKaJIbl UBMCPCHUA OT HYJIA A0
MaKCHUMaJILHOM BCJIMYHHBI, KOTOPAA, KaK OXKUJACTCA, MOXKCT OBITH ImoJryucHa B
XO0JIe UCTIBITAaHUH Ha BBIOpoC. B cirydae razoaHamm3aTopoB ra3 U3BECTHON
KOHLEHTPALNU II0JA€TCs HEIIOCPEACTBEHHO Ha BXOJ| AHAIIU3aTOPa,

HUCXOJHBIC BEJIMYUHBI USMEPAIOTCA, U UBMCPCHHBIC 3HAUCHUA PECTUCTPUPYIOTCA

B TeueHne 30 cek. ¢ 4acToTou perucrpanuu He MmeHee 1 I';

pacyer mapaMeTpoB C UCTIOIH30BAHUEM JTMHEWHOW PETPECCHU METOAOM
HAaMMEHBIINX KBAJIPATOB B COOTBETCTBHH ¢ POpPMYIIoii 6 B myHKTE 7.7.2
MIPOU3BOJIUTCSI HA OCHOBE CpeHEeapu(PMETHIESCKUX 3HAUSHHH, TIOJTYIEHHBIX B
TEUCHHE YKA3aHHOTO BBIIIE TIEPHUO/Ia MTPOIOIKUTENEHOCTHIO 30 CeK.;

napaMeTpsl, PaCCYNTAHHBIE METOJOM JIMHEWHON PEerpeccuu, TOJKHBI
YIOBJIETBOPSTH TPEOOBAHUSIM TaOIHIIBI 6 TyHKTa 9.2,

YCTaHOBKA Ha HYJIb IPOBEPSIETCSI €LIE pa3 U B Cilydae HEOOXOIUMOCTH
IIPOU3BOJIUTCS MIOBTOPHAs IPOBEPKA.

3aMepsl ra3000pa3HbBIX BEIOPOCOB U cUcTeEMA 0TOOPA IIpold

Crienudukanuy aHaIu3aTOpPOB
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9311 OO01ne mMoNoXKeHUA

Jlnana3oH n3MepeHus aHaJIM3aToOPOB U BpeMsl cpadaThIBaHUsI 1OJIKHBI
COOTBETCTBOBATh TOUHOCTH, NIPEABSABIAEMON K U3MEPEHNIO KOHLIEHTPALIUU
KOMIIOHEHTOB BBIXJIOIIHBIX T'a30B B YCJIOBUSAX MEPEXOAHOIO U YCTOMUUBOTO

COCTOSHHA.

VYpoBeHs 3ekTpomMarauTHON coBmMecTHMocTH (EMC) 000opynoBaHus H0JIKEH ObITh

TaKUM, YTOOBI CBECTH K MUHUMYMY JTOTIOJIHUTENbHBIE OITHOKH.
9312 [HorpemHocTs

[TorpemHOCTH OMpenensieTcss Kak OTKJIOHEHHE IMOKa3aHWi aHAIH3aTopa OT IAaHHOTO
UCXOJHOTO 3HaueHHs. [lorpemHocTh He JOMHKHA MpeBbIaTh + 2% oT mokazaHui
i + 0,3% 0T MoJTHO# MIKaTBl U3MEPEHUH B 3aBUCUMOCTH OT TOTO, KaKas U3

BEJIMYMH OOJIBIIIE.
9.3.1.3 TouHOCTE

TowHOCTB, OnpenensgeMast Kak cTangapTHoe oTkioHeHue 10 mocienoBaTenbHBIX
NOKa3aHWK Ha COOTBETCTBYIOIINI KAIMOPOBOYHBIIN MITH TOBEPOYHBIN Ta3,
YMHOXXEHHOE Ha 2,5, He 0JDKHA MpeBbImaTh 1% moaHo mKansl u3MepeHus
KOHIIEHTPAITUH JIJIsl KaXK/I0TO JMara3oHa uaMepennii oonee 155 . (nm v, C)
i 2% 0T Kaxkaoro auanasona Mexee 155 mn. ™ (o mua. ™ C).

9314 TTomexu

Jlnana3oH 4yBCTBUTEIBHOCTH aHAIU3aTOPa Ha HYJIEBOM CUTHAI U KaJIuOpPOBOYHBIN
WY TIOBEPOYHBIH ra3 B Te€YEHHUE JIF000T0 epro/ia mpoaonkuTenbHocThio 10 cek.
HE JIOJDKEH MpeBbIIaTh 2%0 MOJHOM Kbl N3MEPEHUH Ha BCEX UCTIONb3YEMBIX

JIMara3oHax.
9.3.15 Cwmenienue Hyns

HyneBast 4yBCTBUTENBHOCTD ONPE/ICISCTCS KaK CPEIHSS YyBCTBUTEILHOCTD,
BKJTIOYasi TOMEXH, Ha HYJIEBOW MOBEPOYHBIH ra3 B TedeHne 30-CeKyHTHOTO
uHTepBana. CMelleHne Hyllsl B TeUCHHE TIEPHO/Ia B OIMH Yac JOJDKHO COCTABIISATh
MeHee 2% MOJTHO KAkl K3MEPEHUI Ha CaMOM HHU3KOM HCIIOJIb3YEMOM JIHara3oHe.
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CmenieHne kanuOpoBKU

KaJII/I6pOB0‘IHaSI YYBCTBUTCIIbHOCTD OIMPCACIIACTCA KaK CPECAHAA YYBCTBUTCIbHOCTD,
BKJIIO4as 1nMoMEXu, Ha HOBequHBIﬁ ra3 B TCUCHUC SO-CGKYH,Z[HOI‘O HHTCpBAJIA.
CMGHICHI/IC KaJII/I6pOBKI/I B TCUCHUC NICPUOJa B OAUH YacC JOJ?KHO COCTABJIATHL MCHEC

2% noTHOM IIKaIbl K3MEPEHH Ha CaMOM HU3KOM HCITOJIb3YEMOM JTHara3oHe.
Bpewms BoccranoBieHust

Bpewmst BoccTaHOBIIEHHS aHAIM3aTOPa, YCTAHOBIEHHOTO B CHCTEME U3MEPEHHs, He
JIOJKHO TIPEBHIIATh 2,5 C.

Cymika raza

3amMep BBIXJIOMHBIX Ta30B MOXKET MTPOU3BOIUTHLCS HA BIIAYKHOW WIJIH CYXOH OCHOBE.
YCTpoicTBO JUIs CYIIKH Ta3a, €CIM OHO MCIONIB3YETCs, TOJKHO OKa3hIBaTh
MHUHHMaJIbHOE BO3J/ICHCTBHE HAa COCTAB Ta30B, MOAJISkKAIINX 3amepy. Vcnonap3oBaHue
XUMHUYECKHUX CYIITUTENCH IS yIaIeHUs BOJBI U3 IPOOBI HE IOMYCKACTCS.

I"a3zoBBIE aHAIM3ATOPBI

Beenenue

[TpuHIMIBI U3MEPEHHsI, KOTOPhIE HEOOXOIMMO MPUMEHSTH, H3JIATAIOTCS B

nyHkTax 9.3.2.2-9.2.3.7. JleranpHOe ONMUCAHKE CUCTEMBI U3MEPEHHUH COACPKUTCS B
npuioxennu 3. ['a3wl, moasexamue 3amepy, aHATU3UPYIOTCS € TIOMOIIBIO
CIIEAYIOMIUX PUOOPOB. B citydae HEMMHEWHBIX aHAIM3aTOPOB JIOITYCKAETCs
UCTIOJIb30BaHUE KOHTYPOB JIMHEAPU3ALIUH.

Amnanu3 conepxanus okucu yriepoaa (CO)

JUinst aHanm3a cofepsKaHus OKHCH YIIepoJia UCIOIb3YeTCsl HeJUCIePCHOHHbIN
uHppaxpacusiii anaauzatop (NDIR) abcopOimonHoro tumna.

Amnanu3 coneprxanus aByokucu yrieposa (CO2)

JUist aHanm3a cofepKaHus IBYOKHCH YTIIepOo/ia HCIIONIb3YeTCsl HeAUCTICPCHOHHBIN
uHppaxpacusiii anaauzatop (NDIR) abcopOimonHoro tumna.



ECE/TRANS/180/Add.4

page 88

9324

9.3.25

9.3.2.6

9.3.2.7

Amnanu3 conepxanus yriesogopoaos (HC)

AHanu3 coliepKaHusl yriIeBOIOPOAOB MIPOBOIUTCS C TOMOIIBIO HArpeBaeMOT0
TIaMeHHO-HoHu3anuoHHoro nerekropa (HFID), ocHamenHoro naraukom,
KJIallaHaMH, CUCTEMO# TpyOOIPOBO/IOB U T.II. M HATPEBAEMOT'0 TaKUM 00pa3oMm,
4TOOBI OH MOT TO/IJIEPKUBATH TEMIIEpaTypy rasa B npenenax 463 K + 10 K

(190 £ 10 °C). B cayuae nBurateneii, padoratomux Ha [T, u gBurareneii ¢
NPUHYAUTETBHBIM 32KHTAHUEM B KQUECTBE aHAIM3aTOPa YrIIEBOJJOPOIOB MOKET
UCIIOJIb30BAThCS, B 3aBUCUMOCTHU OT MPUMEHSIEMOT'0 METO/1a, HEHATrPeBaeMBbIii

iaMeHHo-rnoHu3anuoHHbIi gerexktop (FID) (em. myrkt A.3.1.3 npunoxenus 3).
AHanu3 coliepKaHusl yriieBo1opoaoB, He conepxaniux metan (NMHC)

ConepaxaHue yriieBOJOPOIOB, HE COAepKAIINX (PPAKINIO METaHa, IIPOU3BOIUTCS C
TIOMOIIBIO HarpeBaeMoro otaenurtens HemeTanoBbix ¢pakiuii (NMC), BKiIroueHHOTO
nocienoBarenbHo ¢ gerekropoM FID, kak ykazano B mynkre A.3.1.4, mytem
BBIJICJIEHUS (PPAaKIIMU METaHa U3 YIIIEBOJAOPO/IOB.

Amnanu3 coneprxanus okucioB azota (NOy)

B ciyyae uamepeHus Ha Cyxoi OCHOBE JUTsI aHaJI|3a COJIep KaHMsI OKKMCIIOB a30Ta B
Ka4yecTBE aHaJIM3aTopa UCIIOJIb3YETCs XeMIUITIOMUHeceHTHBIN eTekTop (CLD) unu
HarpeBaeMblii XeMuTroMuHeceHTHBIN feTekTop (HCLD) ¢ npeobGpasoBatenem
NO,/NO. B cnydae u3mepeHust Ha BiaxHOH ocHoBe uctonbzyercss HCLD ¢
npeoOpaszoBateieM, moaaepuBarmuM Temnepatypy Boiiie 328 K (55 °C) npu
YCIIOBUH COOJTIOJICHUS] KPUTEPHEB MPOBEPKH Ha cOoii o Boje (cM. myHKT 9.3.9.2.2.).
B cnyuae CLD u HCLD temmieparypa creHkn kanana oToopa npod J0KHA
noanepxuBathes B npenenax 328 K-473 K (55°C-200°C) Bmtots /10
npeoOpa3oBaTels B CIyuae 3aMepOB Ha CYXOW OCHOBE, U JI0 aHAJIM3aTopa - B ClIydae
3aMEepOB Ha BJIAXKHOW OCHOBE.

3aMep OTHOILEHUS BO3yXa K TOILIIUBY

O6opynoBaHue sl U3MEPEHNS OTHOLIEHMSI BO3/1yXa K TOIUIUBY, KOTOPOE
UCTIONIB3YETCS JUIS OTIPENIETICHUS PACcX0/1a BBIXJIONMHBIX I'a30B, B COOTBETCTBHH C
yKazaHUsIMH, cofepkaumucs B myHkTe 8.3.1.6, JoKHO MpeacTaBiIsaTh co00i
MIMPOKOMOJIOCHBIN TaTYUK COCTABA CMECH HITM KHCIOPOIHBIN TaTYNK IUPKOHHEBOTO
Tuna. JlaT4uK JOJKEH YCTaHaBIMBATHCS HETIOCPEACTBEHHO Ha BBIXJIOIHOM TpyOe B
TOM MECTE, TJIe TEMIIepaTypa BEIXJIOMHBIX I'a30B JOCTATOYHO BHICOKA U MO3BOJISIET
YCTPAHUTH KOHJICHCAIIUIO BOJISTHBIX MTAapOB.
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[TorpenrHocTh AaTUMKa C BCTPOSHHOM AJIEKTPOHHOM CXEMOMW JTOJIKHA OBITH B
CIENYIOLIUX IIpenenax:

+ 3 nporueHTa nokazaHui npu A<2
+ 5 nporeHToB MoKa3aHui npu 2<A<5
+ 10 npoIeHTOB MOKa3aHUs pH 5<A

J51s Toro uToOBI TATYMK YAOBIETBOPSI YKa3aHHBIM BbIIIE KPUTEPUSM MOTPEIIHOCTH,
€ro HeoOXOMMO MOJIBEPTHYTh KATUOPOBKE B COOTBETCTBUH C MHCTPYKIIUEH
U3TOTOBUTEINS MTPUOOPA.

KanubpoBouHsie ra3sl

HeoOxoaumo HUCosb30BaTh KATMOPOBOYHBIE Ia3bl ¢ HEUCTEKIIIMM CPOKOM T'OJTHOCTH.
Cpok ucTeueHus TOAHOCTH KaTMOPOBOYHBIX ra30B, YKa3aHHbBIN U3rOTOBUTENEM,
perucTpupyercs.

XHUMHUYECKU YHCTHIE Ta3hl

Tpe6yeMa}1 YUCTOTA ra3oB ONPCACISACTCA BEIIMIYMHAMU ITPCACIIbHOI0 COACPIKAHNA
3arpA3HAIOIINX HpHMCCCﬁ, KOTOPBIC IIPUBOJATCA HHUIKC. Z[J'IH IMPOBCACHUS
HUCIIBITAaHHI HCO6XO,Z[I/IMO MMETh B HAJIMYMH CICAYIOIINE Ira3bl:

YucThId a30T
(3arpsustromue npumecn < 1 .t Cl <1 .t CO, <400 MIH. CO,,
< 0,1 M. NO)

UucTeiit KUCIOPO

(Yucrora > 99,5 06bemubIX TporieHTa O5)

Cwmech BOIOPOI-TeIINi
(40 £ 2% Bo1OPO/T, OCTATILHOE TEITHA)
(3arpsmstontme npumecn < 1 mora. ™ C1, < 400 miru.™ COy)

UuCThIN CHHTETUYECKHI BO3TYX
(3arpsusromue npumecn < 1 .t ClL,<1 .t CO, £400 .t CO,,
<0,1 maa. ' NO)
(Comepskanue kucmoposa B mpeaenax 18-21 00beMHBIH MPOLIEHT)
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9.3.3.2 KanubpoBouHble ¥ TOBEPOYHBIE Tra3bl

HeobxoanMo obecrieunTh HATMUUE CMECEH Ia30B CO CIICIYIONUM XUMHUECKUM
coctaBoM. JIoMmycKaroTCs TakkKe APYrue COUeTaHHs ra30B MPH YCIOBUH, YTO OHU HE
BCTYIAIOT B PEAKIIUI0 MEXTY COOOM.

C3Hg 1 uncTelil cuaTeTndeckuit Bo3ayx (cm. myHkr 9.3.3.1);
CO u unCTHIi a30T;

NOx u unctsii a30T (061ee coaepkanre NO, B 3TOM KaTMOPOBOYHOM Ta3e He
NoIDKHO mipeBbimath 5% ot conepxanust NO);

COy 1 ynCTHIH a30T;
CHy 11 9uCTBIN CHHTETHUYECKUN BO3/YX;
C,Hg v ynCTBIN CHHTETHYECKUI BO3TYX

VcTrHHAs KOHIEHTPAIUSI TOTO MITM HHOTO KATMOPOBOYHOTO U MIOBEPOYHOTO Ta3a
JIOJDKHA HAXOJUTHCS B Tipesienax + 1% oT HOMHHAIBHON BEJTMYMHBI U TOJDKHA
COOTBETCTBOBAThH HAI[MOHAJIBHBIM U MEXKyHAPOIHBIM CTaHIapTaM. Bce
KOHIIEHTPALUK KaJTHOPOBOYHOIO Ta3a IOJDKHBI YKa3bIBATHCS B €IMHHIIAX 00beMa
(06BEMHBIIT POLEHT MM 0OBEMHAst OIS MITH. ).

9.3.33 I"a3oBbIE cemapaTopbl

I"a3e1, ucoNb3yeMbIe AJTs KATHOPOBKH U TIPOBEPKHU, MOXKHO TaKKE MOJTYIHUTh C
MIOMOIIIBIO Ta30BbIX CENapaTopoB (MPEIE3HOHHBIX CMECUTENICH) MTyTEM Pa3peKeHUS C
MOMOIIBI0 OYUTIIEHHOTO N2 MM OYHIIEHHOTO CHHTETUYECKOTO BO3/TyXa.
[TorpenrHOCTh H3MEPEHHUS TA30BOTO CEMapaTropa JOJKHA ObITh TAKOH, YTOOBI
MOTPEITHOCTh U3MEPEHUST KOHIICHTPAITUHM CMEIIaHHBIX KATHOPOBOYHBIX Ta30B
HaXoJuIachk B nipeaenax + 2%. JlaHHas MOrpenrHocTh 03HAYaeT, 9YTO TOYHOCTh
KOJIMYECTBA Ta30B, UCIIOJIB3YEMBIX B CMECH, COCTaBIsieT He MeHee + 1% B
COOTBETCTBUH C HAIIMOHAILHBIMU HJT MEXTYHAPOIHBIMH CTAaHJIapTaMH Ha T'a3.
[TpoBepka npouszBoauTcs B auana3zoHe 15-50% moaHoM mKaibl n3MepeHnun JTst
KaXJI0¥ orepanuy KaTHOpOBKU C HCIIOJIB30BAaHUEM Tra30BOTO cermaparopa. Ecnun
niepBasi POBEPKa Jiajia OTPUIATEIbHBIC PE3YIbTAThI, TO MOXHO IIPOBECTH
JIOTIOJTHUTEIIHHYIO TIPOBEPKY C UCIIOJIB30BAHUEM JPYTOro KaaTuOPOBOYHOTO Ta3a.
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[Ipu xenaHuM cMecUTENb MOXKHO IIPOBEPUTH € TIOMOIIIbIO PHUOOpa, KOTOPHIi 10
CBOEMY XapakTepy sBISETCS TUHEHHBIM, Hanpumep ¢ nomotnsio CLD ¢
ucnonb3oBanueM NO. [Ipenensr namMepenuit mpudopa MOKHO OTPETYIUPOBATH C
MIOMOIIBIO0 TOBEPOYHOT'O ra3a, HEMOCPEICTBEHHO HAIIPABIISEMOI0O B IPUOOP.
I"a30BBIl cenapaTop npoBepsieTCs MPU AAHHBIX ITapaMeTpax HaCTPOUKH, U
HOMHUHAJIbHOE 3HAYEHUE COMOCTABIISAETCS ¢ KOHLIEHTpALUEH, U3BMEPEHHOH C
MOMOIIbIO JAHHOTO Nprbopa. Pa3HMIIA B MOKa3aHUAX B KaX/I0M TOUKE JOKHA

HAXOJWUTHCS B npeaenax + 1% oT HOMHHATBLHOTO 3HAUCHUSI.

B cnyuae mpoBepku TMHEHHOCTH B COOTBETCTBUU ¢ MMyHKTOM 9.2.1 morpenrHocTs

cemaparopa JIOJbKHA HaXOAUThCs B mpeaenax + 1%.
["a3pl A1 MpOBEPKU KUCIOPOIHOM UHTEpPEpEeHITUU

["a3bl )1 TPOBEPKH KUCIOPOIHOM HHTEPPEPEHIINU TPEACTABISIOT COO0M CMeCh
mporaHa, KUCJIopoaa u azota. OHU JOJDKHBI COJIeP)KaTh MPOIIaH Ha YPOBHE

350 mae. 1 C+ 75 M.t C yTIIeBOJI0pOAa. 3HAYCHUE KOHIIEHTPAIIUU OMPEISISICTCS
0 JIOIyCKaM Ha KaTHOPOBOYHBIHN T'a3 ITyTeM XPOMOTOrpaHuecKoro aHaimsa
00I1eTo cocTaBa yIriIeBOAOPOIOB TUIIOC 3arps3HSIONIUX MPUMECEH UITH METO0M
JTUHAMHYECKOTO cMemrBanus. KOHIIEHTpaIluu KUCIOpoa, TpeOyemblie B Cirydae
MIPOBEPKHU JABUTATENCH C TPUHYAUTEIHHBIM 38KUTAHUEM U C BOCIIAMCHEHHEM OT

CKaTHsl, IEPEUUCIICHBI B TabJMIIEe / C Y4ETOM TOTO, YTO a30T JOJIKEH OBIThH

OYHIIICHHBIM.
Tun gBurarens Konnenrpanus O,
(B mporeHTax)
Bocmamenenue ot cxxatus 21 (20- 22)
Bocruiamenenue ot cxxarus u 10(9- 12)

MNPUHYIUTCIBbHOC 3A)KUT'aHUEC

Bocruiamenenue ot cxxarus u 5(4- 6)
HPHHYAUTENBHOE 3aKUTaHHE

[TpuHyIUTEIBHOE 3aKUTaHKE 0(0-1)

Tabauia 7: a3l A5 IpOBEPKHU KUCIOPOJHON HHTEpDEpEHIINH

UcnpiTanue Ha repMETUYHOCTD

Cucrema moBepraercsi HCTIBITAHUIO Ha TepMeTHYHOCTh. [Ipo6ooTOopHuK
OTCOEIUHSAETCS OT BBIXJIOITHOM CUCTEMBI, @ BXOJHOE OTBEPCTHE 3aKphiBacTcs. Jlanee
BKJII0YAETCs Hacoc aHanu3aropa. llocie nepBoHayalbHOrO Nepruoia CTabuiIn3auy
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9.35

BCE pPacxoJIoMephl OyIyT MOKa3bIBATh MPUOIN3UTEIBHO HOJIb IIPU OTCYTCTBUH
yTeuku. Eciu 3Toro He mpoucXoauT, TO IPOBOAUTCS IPOBEPKA IPOOOOTOOPHBIX
MarucTpajiel, ¥ HenoJIaKa yCTpaHsIeTCsl.

MakcuManabHO JOMYCTUMAasi HHTEHCUBHOCTD YTEUKH CO CTOPOHBI pa3peskeHus
noskHa cocTaBiaTh 0,5% oT sKCIITyaTallHOHHOTO TIOKa3aTeNsl pacxo/ia B TOM 4acTu
CUCTEMBI, KOTOpas OABEPraeTcs npoBepke. i OEeHKH HCIOIb3YEMBbIX
nokasaresei pacxojia MOKHO MCIIOIb30BaTh PACXO/ B aHATU3AaTOPE U B 00XOIHBIX
KOHTYpax.

B xauecTBe BapuaHTa ra3bel U3 CUCTEMBI MOT'YT 6I)ITI) OTKa4aHbl 10 BAKYYMHOI'O
nasnenus He 6osee 20 kI1a (abcomotHoe nasienue - 80 k[1a). ITocne
TIePBOHAYAILHOTO [IEPHO/Ia CTAOMITN3AIMU CKOPOCTh HAPACTAHHUS IABIICHHUS

Ap (xITa/muH.) B crucTeMe HE JOJDKHA TPEBBIIIATh:
Ap=p/ Vs x 0.005 x Qys, (60)
re:

Vs  00BEM CHUCTEMEL, I,
Ovs Pacxoj MOTOKOB B CUCTEME, JI/MUH.

Jpyroit MeTO/ 3aKJIFOYAETCS B CTYIIEHYaTOM U3MEHEHUU YPOBHS KOHIICHTPALUH B
Hauajie mpoOooTOOPHOI MarucTpaay ImyTeM MepeKIIoueHUs C HyJIeBOro ra3a Ha
noBepouHblii. Eciu B ciiydae npaBuiibHO KaJIMOPOBAaHHOIO aHAIM3aTOpa 10
MPOIIECTBUH JJOCTATOYHOTO MEPHOo/ia BpeMeHH rprbop nokaseiBaeT < 99% mo
CPaBHEHHUIO C BBEJIEHHOU KOHIIEHTpALMEN, 3TO CBUAETEIBCTBYET O HATMUUU YTEUKH,
KOTOPYIO HEOOXOTUMO YCTPAHUTh.

[IpoBepka BpeMeHu cpabaThIBaHUS aHATUTHYECKOW CUCTEMBI

Hactpoiika cuctembl Ha POBEPKY BPEMEHH cpabaThIBaHUS JOKHA OBITH TOYHO
TaKOH K€, KaK U B CJIydae 3aMepOB B XOJI€ UCTBITAHUS (T.€. HACTPOIKa aBIICHHUS,
pacxoja, GUIBTPOB, AHATU3ATOPOB U BCEX JIPYTUX MMapaMeTPOB, BIUSIONINX HA
BpeMsi cpabaTbiBanus). Bpemst cpabaThIBaHUS ONPEICIACTCS C TIOMOIIBIO Ta3a,
KOTOPBIi HEMOCPEICTBEHHO MOABOJAMTCS K BXOy MpoObooTOopHHKa. [lepekiroueHue
ra3a JIOJDKHO ObITh mpou3BeieHo MeHee ueM 3a 0,1 ¢. ['a3bl, ucronb3yeMble s
UCIIBITAHUA, JOJI’)KHBI BBI3bIBATHh U3MCHCHUC KOHHGHTpaIII/II/I Ha ypOBHe HEC

menee 60% ot mosHOM mikaisl u3mepenuit (FS).
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CrnenoBast KOHIIGHTpALHUs KaXKIOTO OTJEIBHOTO ra30BOr0 KOMIIOHEHTA
peructpupyercs. Bpems cpabaTeiBaHus peACTaBISIET COOON pa3HUILy BO BpEMEHU
MEXy MOMEHTOM TEPEKITIOUEHHSI ra3a © MOMEHTOM, B KOTOPBINA TPOUCXOIHT
COOTBETCTBYIOIIEE U3MEHEHHUE PErUCTPUPYEMON KOHIIEHTpauu. Bpemst
cpabaTbiBaHusi cUCTeMBI (fgg) COCTOUT U3 BPEMEHH 3aJIEPKKH U3MEPUTEITBHOTO
JIETEKTOpa M BPDEMEHU BOCCTAHOBJICHHUS AETEKTOpa. Bpems 3aepKKu MpeacTaBiIseT
c000i1 BpeMs1, HCUHCIIIeMOe ¢ MOMEHTa u3MeHeHus (i) 10 Toro MoMeHTa, Koraa
nokasanust cocTaBsiroT 10% oT koHeyHbIX moka3anuii (t10). Bpems BoccTaHOBIEHHUS
IpeJCTaBIsieT COO0N MPOMEKYTOK BPEMEHH MEXKy MOMEHTaMH, KOT/Ia TIOKa3aHUs
cocrarisitorT 10% 1 90% koHeuHbIX mokazaHuit (tgo — t1o).

B ciydae cHHXpOHHM3AIMN CUTHAJIOB aHAIM3aTOPa M CUTHAIOB PETHCTPALlIH pacxoja
BBIXJIOITHBIX T'a30B BpeMs IIepexo/ia MPeJICTaBIsET COO0N MPOMEKYTOK BPEMEHH C
MoMeHTa u3MeHeHus (tp) 10 MOMeHTa, Kora mokasanus cocranisitor 50% ot

KOHEYHBIX Moka3zanuii (so).

B coorBerctBuu ¢ mynkrom 9.3.1.7 s Bcex orpanndeHHbIX koMnoHentos (CO,
NOy, HC nniu NMHC) u Bcex quana3oHOB U3MEpEHUI BpeMsi CpadaThIBaHUs
cucTeMbl JOJDKHO cocTaBiaTh < 10 ¢, a Bpems BocctaHoBneHus - < 2,5 ¢. [lpu
ucrnonb3zoBanuu NMC niis n3mepernss NMHC Bpems cpabaThIBaHUS CHCTEMBI
MoskeT mpesbimaTh 10 c.

[Tporepka addexTuBHOCTH TTpeoOpazoBarenss NOy

[TpoBepka 3¢ heKTUBHOCTH Mpeodpa3zoBaTelis, UCIOIb3YEMOT0 I TPeoOpa3OBaHUS
NO; B NO, mpoBoaHUTCS B COOTBETCTBHH C MOJOKeHUAMHU MyHKTOB 9.3.6.1-9.3.6.8
(cm. puc. 8).

SHCKTPOMaFHl/ITHMﬁ KJiarnaH

i

02

I

SAN | S |

perynsTop l

NO/N2 E K aHaJIu3aTopy

T

Puc. 8. Cxema ycrpoiicTBa mpoBepku 3¢ dekTuBHOCTH TipeodpazoBatens NO,
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9.3.6.1

9.3.6.2

9.3.6.3

9364

HcnbiTaTenpHas ycTaHOBKA

DddexTuBHOCTH MPeoOpa3oBaTessi MOXKHO MTPOBEPUTH C IIOMOIILI0 030HATOPA HA
HUCITBITATEIILHOM YCTAHOBKE, CXEMAaTUYCCKU MMOKa3aHHOM Ha puc. 8, B COOTBCTCTBHUHU C

YKa3aHHOM HMKE NPOLIEAYPOH.
Kamubposka

CLD u HCLD kanubpyrorcst 10 OCHOBHOMY pabodeMy uamna3oHy B COOTBETCTBUU
CO crier(UKaIMsIMA H3TOTOBHUTEIIS C TOMOIIBIO HYJIEBOTO U TIOBEPOYHOTO Tra3a (B
nocienHem conepxanne NO momkHo coctaBisath npumepro 80% pabouero
nuarasoHa, a kontentpaiust NO; B ra3oBoit cMecu - Mmenee 5% konmentpanuu NO).
Anammzarop NOy nomxen 0b1Th oTperynupoBat B pexxume NO Takum o6pazom,
YTOOBI TOBEPOYHBII a3 He IPOHUKaJ B peoOpa3oBarens. [lokasanus
KOHIICHTPALIUHN PETUCTPUPYIOTCS.

PacueTnl

DddexTuBHOCTH MPeoOdpa3oBaTess B MPOICHTAX PACCYUTHIBACTCS 110 CIICTYIOIICH
dbopmyie:

a-b
Evox = (1+ C_djx 100, (61)
re:
a - koHnentpauust NOy B coorBercTBru ¢ myHKTOM 9.3.6.6
b - koHnentpauusi NOy B coorBercTBru ¢ myHKTOM 9.3.6.7
c - koHnenTpanuss NO B cooTBercTBUU ¢ myHKToM 9.3.6.4
d - koHnentpanust NO B cooTBercTBUH ¢ myHKTOM 9.3.6.5.

JlononHurenpHas nojayda Kuciaopoaa

C nomoripio T-00pa3HOro COeAMHEHUS B MMOTOK T'a3a MOCTOSHHO J0OaBIIAETCS
KHUCIIOPOJT JI0 TeX TOp, MOKA YKa3aHHas KOHIeHTpanus He Oyaer Ha 20% mMeHbIne
KOHIIEHTPALIMK KaJTUOPOBKH, ykazaHHO# B myHKTe 9.3.6.2 (aHanu3arop
otperyaupoBan Ha pexxuM NO).

[Moka3zanus koHueHTpanuu (C) peructpupyrorcsi. O30HATOP B TEUCHUE ITOM
IPOLEAYPBI OCTAETCS] OTKJIFOUEHHBIM.
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Bxurouenue o3onatopa

O30HATOp BKJIFOYACTCS JUIS MOTYYCHHUSI 030HA B KOJIMUYECTBE, JIOCTATOYHOM JIJIS
cHkeHust koutentpanud NO npubnusurensao Ha 20% (MuauMym 10%)
KOHIIGHTPAIIMH KaTMOpOBKH, yka3zaHHOH B myHKTe 9.3.6.2. [lokazanwus
koHuentpaiuu (d) perucrpupyrorcs (aHanuzarop orperyiauposan Ha pesxum NO).

Pexxum NOy

Amnamumzarop NO nepexirouator B pexxum NOy Takum 00pa3zom, 4ToObI ra3oBasi CMeCh
(cocrostmast u3 NO, NO,, O, 1 N3) ¢ 3TOro MOMEHTa MPOXOIHIIA Yepes3
npeoOpa3oBatenb. [lokazaHus KOHIEHTpaluK (8) perucTpupyrotces (aHamu3aTop
otperyaupoBan Ha peskum NOy).

OTkIII0YeHre 030HaTOpa

3arem 030HATOp OTKIO4aeTcs. 1'a3oBast cMech, ykazaHHas B myHkTe 9.3.6.6,
IPOXOJUT Yepe3 Mpeodpa3oBaTeNb U MonanaeT B AeTekrop. [lokazaHus
xonueHtpanuu (D) perucrpupyrores (anamuzarop orperynuposan Ha pexxum NOy).
Pexxum NO

[Ipu OTKIIIOYEHHOM 030HATOPE MPOU3BOAMTCS NepekioueHue Ha pexum NO, mpu
ATOM TaK)Ke OTKJIFOYAETCA M0J1a4a KUCIOPO/ia MM CHHTETHYECKOTO BO3AyXa.
3navyenne NOy, mokazanHOE aHATN3aTOPOM, HE JIOJIKHO OTKJIIOHSTHCS OoJiee 4yeM

Ha = 5% OT BeIMYMHBI, K3MEPEHHON B COOTBETCTBHH ¢ yHKTOM 9.3.6.2 (aHamu3arop
otperyaupoBan Ha pexxuM NO).

HHTtepBan npoBeneHNs UCTIBITAHUN

D¢ deKTHBHOCTH MPeodpa3oBaTelis J0JKHA IPOBEPATHCS HE PEIKE OJTHOTO pas3a B
MECHIII.

Tpebyemast 3¢ eKTHBHOCTD
DddextuBHOCTH TpeodpazoBarens Enox TomKHA cocTaBIsITh HE MeHee 95%.

Ecnu Ha Hanbosiee yacTo MCIIONIb3yeMOM JTMAa30He aHATH3aTOpa 030HATOP HE B
COCTOSTHUY CHU3UTH KoHIeHTpanuto ¢ 80% mo 20% B coOTBETCTBUU C
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9.3.7

9371

nyHkToM 9.3.6.5, TO B 3TOM cilydae HCIONIb3yeTcss HanOOIbIINNA AUana3oH, KOTOPbIHA
00ecneunT Takoe CHUKEHUE.

Perynuposka FID
Ontumuzanus cpabaTeIBaHUS IETEKTOPA

FID nomxeH ObITh OTPETyJIMPOBaH B COOTBETCTBUU C YKa3aHUSMHU U3TOTOBUTEIS
npubopa. st onTuMuzanuu cpabaTeIBaHMsI B HaOOJIee YacTO UCIOIB3YEMOM
pabodeM auana3oHe HeOOXOJUMO UCIIONIb30BATh IOBEPOUHBIN T'a3, COAEPKALIUN
IPOIaH U BO31YyX.

[Tocne ycTaHOBKHM MOKa3aTesei pacxo/ia TOIJIMBA U BO3/1yXa B COOTBETCTBUH C
PEKOMEHAANMSIMHI U3TOTOBUTENS B aHATIHM3ATOP MOJaeTCsl MOBEpOUHbIi ra3z C B
koHueHTpauuu 350 + 75 MTH. ™ Bpems cpabaThiBaHUsI IPU TaHHOM PacXxoe
TOTIJIMBA OTPEACIISIETCS TI0 PA3HOCTH MEX/y BpeMeHeM cpadaThIBaHUS Ha
MOBEPOYHBII ra3 U BpeMeHeM cpadaThIBaHUs Ha HyJeBoM ra3. Pacxon Tormsa
MOCTETNIEHHO YCTaHABJIMBAETCSI HECKOJIBKO BBIIIE U HECKOJIBKO HIDKE CTIeU (UKL
U3roToBUTENA. Bpems cpabaTeiBaHUs HAa TOBEPOYHBIN U HYJIEBOH ra3
pPETUCTpUpPYETCs IPU TUX BETMUMHAX PACX0/1a TOIUIMBA. Pa3sHHIIa MEXIy BpeMeHeM
cpabaThIBaHMs HA MIOBEPOYHBIN T'a3 U BpeMeHeM cpadaThIBaHMsI Ha HYJIEBOH ra3
HAHOCHUTCA Ha rpaduK, ¥ pacxo]l TOIUIMBA KOPPEKTUPYETCS MO0 CTOPOHE KPUBOIL ¢
OONBIINMY 3HAYEHHSAMHM Pacxoa. ITO - IepBOHAYaIbHAS PEryIUPOBKA PAacXo/a,
KOTOPBIi, BO3MOXKHO, HEOOXOIMMO OYIIET MOAPETYIUPOBATH JOIOJHUTEIHHO B
3aBHCHUMOCTH OT Pe3yJIbTaTOB MPOBEPKU KOI(D(PUITMEHTOB cpabaThIBaHUS Ha
YIIJIEBOAOPO/ U TIOKa3aTeNel KUCIOPOIHON HHTEPPEPEHIIMH B COOTBETCTBUH C
nyaktamu 9.3.7.2 u 9.3.7.3. Eciu nmoka3zarteiau KUucaopoaHOH HHTephepeHITnn 1
K03 dUIIMEeHTHI cpadaThIBaHUS Ha YTIIEBOJOPO]I HE YIOBIETBOPSIOT
HUKECIEAYIONUM CelU(PHUKAIUAM, TO PacXo]l BO3AyXa HE0OX0IUMO MOCTENEHHO
KOPPEKTUPOBATh HECKOJIBKO BBIIIE U HECKOJIBKO HUXE crielnDuKaimii
W3TOTOBUTEISI, IOBTOPUB MPOLIEYPY, YKa3aHHYyto B myHkTax 9.3.7.2 u 9.3.7.3, s
Ka)KI0r0 3HAUYEHUS pacxo/a.

[pw >xeaHuM TOTIOTHUTENBHYIO PETYIUPOBKY MOXKHO IMTPOBECTH C MCIIOJIb30BAaHHEM
MIPOIIeTyp, U3JIOKEHHBIX B HOpMaTUBHOM JokyMeHTe SAE Ne 770141.
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Koadhdunmentsr cpabaTeiBanus Ha YTICBOIOPOIBI

ITpoBepka TMHEHHOCTH aHANIN3aTOPA IPOBOAUTCA C UCIIOIB30BaHUEM CMECH
MPOMAH-BO3AYyX U YUCTOTO CHHTETHYECKOTO BO3/1yXa B COOTBETCTBHHU C
nyHkrom 9.2.1.3.

KoaddunmenTs! cpadbaTeiBaHus ONMPEIEIISAIOTCS PU BKIIOYEHHOM aHAJIN3aToOpe U
TI0CJIC OCHOBHBIX pabounx uHTepBaioB. Koadduument cpadbarsiBanus () s
KOHKPETHOI'O BUJA YIJIEBOAOPO/A IPEACTABIAECT COOON COOTHOIIEHUE MEXKTY
nokazaaueM FID C1 u koHIeHTpanuei raza B HIMHIPE U BBIPAXKAETCS B mm.* Cl.

KoHnenTpanus ra3a s IpoBeACHHS UCIIBITAHUS JJOJDKHA 00eCIIeYnBaTh
cpabaThiBaHHEe Ha ypoBHE MpUOIM3uTeI-HO 80% MOIHOM MIKATBI U3MEPEHHUS.
KoHnenTpanus q1omkHa OBITh U3BECTHA C TOYHOCTHIO 710 + 2% 10 OTHOIICHUIO K
IrPaBUMETPUYECKOMY 3TAJIOHY, BRIPAKEHHOMY B 00BEMHBIX enuHuIaXx. Kpome Toro,
ra30BbIN OAJIOH JJOJHKEH MPEIBAPUTEIILHO BBIJIEPKUBATHCS B TeUeHUE 24 4acoB MpHu
temmepatype 298 K £ 5K (25°C = 5°C).

Hcnonb3yeMbie HCIIBITATENBHBIC Ta3bl 1 OTHOCUTEIIBHBIC TUATIa30HbI
K02 PHUIIMEHTOB CpabaThIBAHUS YKa3aHbI HUXKE:

d)  MeTaH M YMCTBIA CHHTETHUCCKUI BO3IyX: 1,00<r, < 1,15,
b)  mpomuiteH u YKCTHIM cHHTETHYECKUH Bo3ayx: 0,90<r <11,

C)  TOJIyOJI U YACTBIA CHHTETHUECKUI BO3IYX: 090<r,<11.

OTH 3HaYEHHS COOTBETCTBYIOT KO DUIIUEHTY ', paBHOMY 1 111 mpomana u
YUCTOTO CHHTETHYECKOTO BO3AyXa.

[TpoBepka KUCIOPOIHOM UHTEPPEpEeHITUU

Tonpko B cllydae aHAJIM3aTOPOB MEPBUYHBIX BBHIXJIOMHBIX Fa30B MPOBEPKA
KHUCTIOPOJIHOM MHTepEpEeHIINN TPOBOAUTCS MTPHU BBEICHUU aHAIN3aTOPa B
9KCIITyaTalUIo U TIOCIE OCHOBHBIX pabOYMX MHTEPBAJIOB.

JlnanazoH u3MepeHnid BEIOMpAeTCs TaKuM 00pa3oM, YTOObI KOHIIEHTPAIHs T'a30B,
UCTIONIB3YEMBIX JUIS TPOBEPKH KUCIOPOAHOM HHTEp(EPEHITNH, HAaXOAUIOCH B
npenenax 50% BepxHel yacTy mKanbl. VcnbTanne mpoBOAUTCS TPU TEMIIEpAType
KaMephbl, YCTAaHOBJICHHOH B COOTBETCTBUU C TpeOoBaHusMU. Crienudukaiym rasa,
UCTIOJIB3YEMOTO JIJIsl IIPOBEPKU KUCIOPOIHONW UHTEPPEPEHIINHU, YKAa3aHbI B

nynkre 9.3.3.4.
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b)

d)

f)

AHanu3aTop ycTaHaBIMBAETCS HA HYJIb.

B ciydae nBurareneil ¢ NpUHYIUTENBHBIM 32KUTAHUEM AHAJIU3ATOP
poBepsieTcs ¢ oMol O-POIeHTHOM cMecH Kuciopoaa. [Ipubopsr mis
IIPOBECPKU I[BHFaTeJIefI C BOCIINTAMCHCHHUEM OT CIKAaTUA IIPOBCPATIOTCSA C
MMOMOIIBIO CMECH, conepakaiieit 21% kucnoposa.

CpabatpiBanue Ha O-IpOLIEHTHYIO CMeCh TIpoBepsieTcs emie pa3. Eciau oHo
u3MeHmwI0ch Oosee yem Ha 0,5% ot monHoM 1mkansl, To onepanuu (a) u (b),
YKa3aHHBIC B HACTOAIICM IMTYHKTE, TIOBTOPAKOTCA.

Jl1st IpOBEepKU KUCIOPOIHOM HHTEP(PEPEHIIH BBOAUTCS S-TIPOLIEHTHAS
u 10-miporieHTHAs cCMech Ta30B.

CpabaTpiBaHue Ha HYJIEBYIO KOHIICHTPAIIMIO TIpOBEpsieTcA eie pa3. Eciu oHo
W3MEHUIIOCH OoJiee ueM Ha + 1 MOTHOMW KB, TO UCIIBITAHUE POBOTUTCS

erie pas.

Benuunna kucnopoanoit uarepdepennnu Eqy paccuutbiBaeTCst 115 KaxXa0H
CMeCH, yKa3aHHO# B myHKkTe d), 1o ciexyrorieit popmyiie:

Eoz =  (Cea-C)x 100/ Crerg , (62)

P 3TOM IOKa3aTeb cpabaThIBaHUS aHAIN3aTOPa PACCUUTHIBAETCS O
cienyroiiei popmyie:

c — Cret,b X Cespp y Crnd ’ (63)

Cm, b CFS, d

rae:

1
Cefp - wucxoaHas koHrentpaius HC B cootBeTcTBUU ¢ myHKTOM D), MitH. ™ C,
1
Cefd - wucxoaHas koHmentpaius HC B cootBercTBuu ¢ mynkrom d), miH. ™ C,
Crsp - KonneHtparmst HC mo mosHo# 1kajae B COOTBETCTBUH C MTyHKTOM D),
1
miH.” C,
Crsd - KonneHtparus HC mo mosHo# 1mkajae B COOTBETCTBUH ¢ MyHKTOM d),
1
miH.” C,
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Cmp - wu3MepeHHas KoHieHTpaius HC B cooTBeTCTBHU C TyHKTOM D),
witH. 1 C,
Cmd - wu3MepeHHas koHueHTpaus HC B coorBeTcTBHU ¢ myHKTOM d),
e, L C.

g) /Jlo mpoBeseHuUs UCTIBITAHUS TIOKA3aTEeNb KUCIOPOAHOM nHTephepenimu Eqp
JIOJDKEH HaXOoMuThes B mpeaenax + 1,5% st Bcex ra3oB, KOTOpBIS
HE0OXO0IMMO HCIOJIb30BATh ISl IPOBEPKU KUCIOPOIHOM HHTEPhEPEHIINH.

h)  Ecnu nokasarens kuciaopoanoit nuatepdepeniun Eqp 6ombire = 1,5%, To
MOKHO TIPOM3BECTH KOPPEKTUPOBKY MTOCPEICTBOM MOCTEIIEHHOTO
PETYJIMPOBAHMSI PACX0/a BO3/IyXa HECKOJIBKO BBIIIEC U HECKOJIILKO HUXKE
crenrQuKaui N3roTOBUTEISI MPHOOpPa, a TAK)KE Pacxo/ia TOILTUBA M pacxoaa
npoo.

1) [TpoBepka KUCIOPOAHOI HHTEPHEPEHIIUHN TPOBOAUTCS [T KaXKI0H HOBOM
PEryJIupOBKHU.

D¢ dexTrBHOCTD OTHENUTENS HeMeTaHOBBIX (pakiuii (NMC)

NM C ucnonb3yroTcs [uist yAaleHus U3 UCCIeTyeMOTro ra3a yriieBo10po/IoB,

HE CoJIeprKaIluX METaH, IyTeM OKUCIICHHUS BCEX YIJIEBOJIOPOJIOB, 32 UCKIIIOUECHHEM
MeTaHa. B mpeanpHOM ciydyae mpeoOpa3oBaHue MeTaHa TOIHKHO cocTaBisaTh 0%, a B
ClIy4ae JPYTHX yIJIeBOJOPOJIOB, MPEACTaBIEHHBIX 3TaHOM, - 100%. [lyis TouHOTO
uzmepenuss NMHC onpenensirores aBa nmoka3zatenst 2 QeKTHBHOCTH, KOTOpPbIE
UCTIONB3YIOTCS TSt pacueTa pacxoja BeiopocoB NMHC no macce (cm. mynkt 8.5.1).

O} dexTuBHOCTh MeTaHa

MertaH, Ucrosb3yeMbli B KauecTBE KaJIMOpOBOYHOIO rasa, nponyckaercs uepes FID
yepe3 1 B 00xoq NMC. OG6a nokazatens KOHIEHTPAIIUH PETUCTPUPYIOTCS.
O} PexTUBHOCTD OnpeesIeTcs o ciaeayromei Gopmyre:

Ey=1- CHC(wi/cutter) ’ (64)

CHC(w/o cutter)
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939

9391

rue.

CHcwicuttery - KoHueHTparusa HC B ciayuae nponyckanus CH, uepes NMC,
it C,
CHc(wio cutter) - KoHUeHTparusa HC B ciaydae npomyckanust CH4 B 06xon NMC,

win. ! C.
OddexTuBHOCTH dTaHa
OTaH, UCTOIb3yEeMBIH B KaUeCTBE KATMOPOBOYHOTO ra3a, nmpomyckaercs uyepes FID

yepe3 1 B 00xoq NMC. O06a nokazarenn KOHIEHTPAIUH PETUCTPUPYIOTCS.
D¢ dexkTuBHOCTH ONpenenseTcs no ciaenyomei Gopmyie:

C
Eg= 1— HC(w/cutter) ’ (65)
CHC(w/o cutter)

rIe:
CHc(wieutter) -  KoHIeHTpauus HC B ciyuae nponyckanust CoHg uepes NMC,
.t C,
CHc(wiocutter) -  KoHIeHTpanus HC B ciyuae nponyckanust CoHe B 06xon1 NMC,
-1
v, C.

D¢ dekTs nHTEphEepeHITUN

[ToMrMo aHANM3HPYEMOTro ra3a, Ha MOKa3aHus MPUOOPOB MOTYT OKA3bIBATh BIHSIHHE
TEM WJIA UHBIM 00pa3zoM u Jipyrue ra3pl. [lo3utuBHas uHTepdepeHus HadmoaaeTcs
B m3mepuTenbHbIX mpubdopax NDIR, ecu mocTopoHHUI Ta3 OKa3bIBAET TAKOE KE
BO3JICHCTBHE, KaK U UCCIIEyEMBbII, HO B MEHbIIIEH cTenneHu. HeraTtuBHas
uHTepdepeHius B uameputelbHbIX mpudopax NDIR wabmomaercs B pe3yabrare
TOT0, YTO MOCTOPOHHUI ra3 pacuupsieT MoJIOCy MOTJIOIEHUS HCCIeAYEeMOTo rasa, a
B u3MepuTenbHbix mpubdopax CLD - B pe3ynpTaTe TOr0, 4TO MOCTOPOHHUH Ta3
3amemisaeT peaknuio. [IpoBepka nHTepdepennnn, onucanHas B myHkrax 9.3.9.1

u 9.3.9.2, npoBoAUTCS 0 MEPBOHAYAILHOTO MCIOIB30BAaHUS aHAIU3AaTOpa U MOCe
OCHOBHBIX Pab0OYHX UHTEPBAJIOB.

[TpoBepka unTepdeperiuu anamuzaropa CO

Bona u CO, MoryT HapymuTh padoty anamm3aropa CO. IlosTomy nmoBepovHbIi ra3
COs ¢ konnentpanueit 80%-100% mnosHOo# MIKaIbl U3MEPEHHH MaKCUMAJIBHOTO
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paboyero 1uanazoHa, UCIIOJIb3YEMOTr0 B X0/1€ UCIIBITAHUM, IPOIYCKAETCsl YEPE3 BOAY
P KOMHATHOU TEMIIEpaType, U PeruCTPUPYETCS YyBCTBUTEIFHOCTh aHAJIM3aTOPA.
UyBCTBUTEIHHOCTh aHAIM3ATOPA HE JOJDKHA OBITH Ooubiie 1% MoHOM MIKabl 115
JMara30HoB, paBHBIX wiH Beime 300 MJIH.-l, Win Gonbie 3 MiH. JUTSL TUAa30HOB

amske 300 voa. L

ITpoBepka Ha cOoii ananmuzaropa NOy

K aBym razam, KOTOpble MOTYT BIHSTh Ha padoTy ananm3atopa CLD (u HCLD),
otHocarcst CO, u BonsiHOM map. YyBCTBHTENBHOCTH MPUOOPOB K JEHCTBUIO ITUX
ra30B MIPONOPIMOHAIFHA UX KOHIEHTPAIUU U TI03TOMY TpeOyeT mpoBeIeHUs
UCTIBITAHUS JJIs1 ONIPEIeNICHHsI BO3MOKHOCTHU cOOsI aHAJIM3aTOopa MPH CaMbIX BHICOKHUX
IPEeIoIaraéMbIX KOHIIEHTPAIUIX, KOTOPhIE MOTYT OOHAPYKUTHCS B XOIE
UCTIBITAHHSI.

[Iposepka Ha c6oii mo CO,

[Mosepounstit ra3 CO; ¢ kounenTpanueit 80%-100% moaHON MIKaTBI
MaKCHUMaJIbHOTO paboyvero auarna3zoHa rnpomyckaercs uyepes aHanuzatop NDIR, u
BenmmunHa CO; peructpupyercs B kadectBe A. 3aTeM 3TOT ra3 paspexaeTcs
npubmm3uTenbHo Ha 50% ¢ momonisio moBepounoro raza NO u npomnyckaercs uepes
NDIR u CLD, npuuem Benuunnbsl CO, u NO peructpupytorcs B kauectse B u C,
cootBeTcTBeHHO. [lomaua CO, npekpaniaercs u yepe3 (H)CLD mpomyckaercs
TOJIbKO MToBepouHblii ra3 NO, BenmnunHa KOTOPOTO perucTpupyercs B kauectse D.

Bo3MoskHOCTB cOOsI B TPOIIEHTAX PACCUMTHIBACTCS O CIEAyIoUIel hopmyie:

_ (CxA)
Eeop = |1- DA -(DXB) x 100, (66)

A - xoHnenrtpanus HepazpexeHHoro CO,, uamepennas ¢ momorbio NDIR, %,

B - konmenrpanus paspexennoro CO,, usmepennas ¢ nomotisio NDIR, %,

C - xonnenrparus paspexennoro NO, usmepennas ¢ momoripio (H)CLD, MJ'IH.-l,
D - konnenrpanus Hepaspexennoro NO, usmepennas ¢ momorisio (H)CLD,

wH.

C O,I[O6peHI/I$I KOMIICTCHTHOT'O OpraHa, BbIJaroIicro O(i)I/II_[I/IaJ'IBHOC YTBEPIKIACHUC 110
TUITY KOHCTPYKIHH, MOT'YT UCITOJIb30BATLCA aJIbTCPHATHUBHBLIC MCTObI PA3PCIKCHUA U
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KOJIMYECTBEHHOTO ONPE/ICIICHUS] 3HAUYSHUH KOHIIEHTPAINU MOBEpOYHbIX ra3oB CO,
u NO, Takue, Kak JMHAMHUYECKOE CMEIINBaHue/ 103UPOBaHHE.

[IpoBepka Ha cOo¥ o Bozie

OTa npoBepKa NPUMEHSETCS TOJIBKO K U3MEPEHHIO KOHIIEHTPAIMK BJIAXKHOIO ra3a.
[Tpu pacyere BO3MOKHOCTH cOO0S1, BBI3BIBAEMOTO BOOH, HEOOXOAMMO YUUTHIBATh
pazpexenne nosepoyHoro raza NO BoAssHBIM apoOM U BETUYHHY KOHIEHTPAIMH
BOJISTHOTO TIapa B CMECH, KOTOpasi, KaK 0KUJaeTcst, OyJIeT TOCTUTHYTA BO BPEMsI
UCIIBITaHUSL.

[Mosepounstit ra3 NO ¢ konnenTpanueit 80%-100% monHOo# MKkl B 00BITHOM
pabouem nuanazone npomyckaercs yepe3 (H)CLD, npu stom Benmmunna NO
peructpupyercs B kauectse D. 3atem mosepounstit raz NO nporryckaercst uepes
BOJIy TIPY KOMHATHOM Temriepatype u Hanpasisiercs yepe3 (H)CLD, npu stom
BenmmurHa NO peructpupyercs B kauectBe C. Temmeparypa BoIbI TaKkxke
U3MepseTCs U perucTpupyercs B kauectse F. Kpome Toro, onpexnensiercs u
peructpupyercs B kauectBe G naBiieHHe HACHIIIIEHHBIX TTAPOB CMECH, KOTOpast
cootBercTBYyeT Temiieparype (F) Boabl B 6apboTépe.

Komnrienrpanus BoasHbIX MapoB (B %) cMecH pacCUnTBIBACTCS MO CIICAYIOMICH
dbopmyie:

H = 100x (G / p) (67)

U peructpupyercs B kadectse H. Oxumaemast KoHIeHTpaius mosepounoro raza NO
(B BOJSIHBIX Mapax) pacCYMTHIBACTCS 10 CIEIyoLel hopMyIie:

De =D x (1- H /100) (68)

U peructpupyercs B kauecTBe De. B ciydae BBIXJIOMHBIX Ta30B AU3EIBHOTO
JIBUTATEIIT MAKCUMaJIbHas KOHIICHTPAIIKs BOJISHOTO Tapa B BBIXJIOMHBIX ra3ax (B %),
KOTOpasi, KaKk 0’KUJACTCsI, MOKET OBITh JJOCTUTHYTA B X0JI¢ UCTIBITAHUS,
OTIpEIENISIeTCS - IPU TPEANONIOKEHNH, UTO cooTHomeHre H/C B TorumBe cocTaBisieT
1,8/1, - Ha ocHoBe MakcumanbHOM KOHIIEHTpalud CO, A B BBIXJIOMHBIX ra3ax Io
crenyromen Gopmye:

Hn=09xA (69)

U perucTpupyercs B kauectse Hpy
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Bo3moxkHOCTB c00s1 B paboTe 10 BOJIE paCCYUTHIBACTCS TI0 CIEIyoUIel popmMyie:
Er2o0=100X ((De-C)/Dg) X (Hn/ H), (70)

re:

De - oxmmaemas koHueHTpams paspexernnoro NO, MITH.
C - u3MepeHHas KOHIEHTparus paspexennoro NO, . ™,
Hm- MakcumanbHOE AaBlICHHE BOJSHBIX 1MapoB, %0,

H - ¢dakrtuyeckoe naBieHne BOASHBIX apoB, %0.

MaxkcumanbHO JOMYCTHMBIN cOO
d) B ciy4ae 3amMepa Ha EPBUYHBIX BBIXJIOMHBIX ra3ax:

1) c6oii mo CO; B coorBercTBHU ¢ yHKTOM 9.3.9.2.1: 2% 0T noJHoiA
KA,
1)  cOoii mo Boge B cooTBeTcTBHH ¢ MyHKTOM 9.3.9.2.2: 3% 0T mosHo#

IIKAJIBI.
b) B ciyuae usmepeHus pa3pesKeHHBIX BBIXJIOMHBIX I'a30B:
1) 2% coBokymHoro c6ost mo CO2 u Boze.
O PeKTUBHOCTD OXJTAXKTAOIIECH BAaHHBI

B cnyuae cyxux anammzaropoB CLD cnenyer mokasarh, 9To Ipu HauOOIbIIIEH
0XKHMJIAeMOW KOHIIEHTPALIUK BOJISHBIX TapoB Hp (cM. myHkT 9.3.9.2.2) npuMeHsieMblit
METOJI yIaJIeHus1 BOJIbI IO3BOJISIET MOIEPKNUBaTh BIakHOCTh CLD Ha ypoBHe < 5T
BOJIBI/KT cyxoro Bo3ayxa (wim npudiamurensHo 0,008% H20), uro npencrasnser
co6oii mpu 3,9 °C u 101,3 kI1a otHOCHTETBHYIO BaxkHOCTH Ha ypoBHE 100%. DTOT
NoKa3aresb BIAKHOCTH TaK)Ke SKBUBAICHTEH 25-TIPOLIEHTHON OTHOCUTENBHOMN
BrnaxkHoctH npu 25°C u 101,3 xITa. D310 MOKeT OBITH IOJTBEPKICHO MTyTEM 3aMepa
TEMIIepaTypbl Ha BBIXOJIE TEPMUYECKOTO BIATOMOTJIOTHTENS W ITyTEM U3MEPEHUS
BJIIAKHOCTH B TOUKe HermocpeacTBeHHO nepen CLD. BrnaxHOCTH BBIXJIONMHBIX T'a30B,
npoxosanmx uepe3 CLD, MoxxHO Takke U3MEepUTh B TOM citydae, ecii B CLD
MOCTYMAET TOJIBKO MOTOK U3 BIArOMOTIIOTHTEIS.
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94

94.1

9.4.2

94.21

94.2.2

H3Mmepenne TBepAbIX YaCcTHIl M CHCTEMA OT6ODa HDO6

OO6mmue TpeGoBaHMs

Jlist onipenienieHust Macchl TBEPBIX YacTUI] HEOOXOMMO UMETh CHCTEMY 0TOOpa
npo0 TBEPABIX YacTull, PUiabTp A7 0TOOpa MPOO TBEPABIX YACTHIL, BECHI C
TOYHOCTBIO B3BEILIMBAaHUS 10 MUJJIMOHHOM JI0JIM FpaMMa, a TakKe KaMepy JUIsl
B3BEIIMBAHUS C KOHTPOJIMPYEMOI TeMIiepaTypoil 1 BiIaxkHOCTbI0. Cucrema oTOopa
po0 TBEP/BIX YACTHUIL JIOJKHA OBITH CKOHCTPYHPOBaHAa TAKUM 00pa3oM, YTOOBI OHA
o0ecrieynBala penpe3eHTaTUBHOCTD MPOOBI TBEPIBIX YACTHII, TPOTIOPLUOHATBHOMI
pacxoAy BBIXJIONHBIX Ia30B.

QunbTphI U1 0TO0pa MPOO TBEPBIX YACTHUIL

OT160p npo0 pa3pekeHHBIX BBHIXIIOMHBIX Ta30B MPOU3BOINUTCS C TOMOIIBIO QUIBTPA,
KOTOPBII YIOBJIETBOPSET HUKECIIEIYIOIUM TPpeOOBaHHSIM, COACPIKALIMMCS B
nyHkrax 9.4.2.1-9.4.2.3, B xoze Bceil mocieaoBaTeIbHOCTH HCIIBITaHU. BBIOOD
MEXy BapuaHTaMH, yKa3aHHbIMU B IyHKTax 9.4.2.1u 9.4.2.2, nenaercs
JloroBapuBarImMMMKCS CTOPOHAMM.

Texuuueckue TpeboBanus K GUIBTpaM

Crernenb ynaBiuBaHus (QUIBTPOB BCEX THITOB JOJHKHA cocTaBisTh 0,3 Mmkm DOP
(muoxTHAdTANAT), @ 3PPEKTUBHOCTH - HEe MeHee 99%. DubTp T0JKEH ObITh

N3IrOTOBJICH U3.

a)  CTEKJIOBOJIOKHA ¢ (propyriepoaHbM nokpeitueM (PTFE); wn
b)  dropyrnepoaucroit (PTFE) meMOpaHbi.

Pasmep dunbTpa
JnameTp GUIIbTpa JOKEH COCTABIISTH:

a) 47 MM win
b) 70 mm.
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CKOpPOCTh MPOXOKIEHHSI BEIXJIOMHBIX Ta30B Yepe3 (GMIbTPYIOIIYIO TTOBEPXHOCTh

CKOpPOCTh MPOX0XKIECHHS Ta30B Yepe3 (GMIbTPYIONIYIO TTOBEPXHOCTh HE JJOJDKHA
npeBbiiaTh 1 M/c. JlaBieHue B KOHIIE UCTIBITAHUS HE TOJDKHO YMEHBIIATHCS Ooee
yeMm Ha 25 klla o cpaBHEHHIO C JaBIeHHEM B Hayasle UCITIBITAHNUS.

Texnuueckue TpeOOBaHUS K KaMepe ISl B3BEIIUBAHUS U aHAJTUTHYECKUM BECaM
VYcoBus B Kamepe ISl B3BEIIUBaHUS

Temmeparypa kameps! (MU TIOMEIIIECHHS ), B KOTOPOM ITPOBOTUTCS
KOHJIMIIMOHUPOBAHUE U B3BEIIMBAHUE (PUIBTPOB VIS TBEPBIX YACTHIIL, JOJDKHA
noyiepkuBathes Ha ypoBHe 295 K + 3K (22°C £ 3°C) B TeueHHEe BCETO BpEMEHH
KOHIMIIMOHUPOBAHUS U B3BEIIUBaHUS QUIbTpa. BIaKHOCTH HODKHA
HOJIJIepKUBaThCs Ha ypoBHE Touku pockl 282,5K = 3K (9,5°C + 3°C), a
OTHOCHTEJIbHAS BIAYKHOCTH - Ha ypoBHE 45% + 8%. B ciryuae ucnonp3oBaHus
YyBCTBUTEILHBIX BECOB PEKOMEHIyeMasl TeMIIEpaTypa OKPYKAIOIIEro BO3yXa B
Kamepe JJIsl B3BSIIMBAHUS M TEMIIEpaTypa TOYKU POCHI JIOJKHA HAXOJAUTHCS B

npeaenax + 1 K.
B3BemmBanue 3TaoHHOTO QUIBTPA

BHyTpu Kamepbl (MK MTOMEIIEHHS) HE JOJIKHO ObITh HUKAKHX 3arps3HSIONINX
BelecTB (TakuX, Kak MbLIb), KOTOPbIC MOTIIH OBl OCeIaTh Ha (DUIIBTPHI IS TBEPIBIX
YacTHI] B TeUeHUE UX cTabmmu3aryu. OTKIOHEHUE OT TEXHUYECKUX TPEOOBaHUHN K
TIOMEIICHUIO JIJIsl B3BEIIMBaHUs, onpeielieHHbIX B myHKTe 9.4.3.1, nonyckarrcs B
TOM CJIydae, €CIIM MPOJI0JDKUTEILHOCTh TUX OTKIIOHEHUH COCTaBIIsIeT He Ooiee
30 munyt. [lomemieHue Ui B3BEIIMBAHUS JOKHO COOTBETCTBOBATH YKa3aHHBIM
TpeOOBaHUAM JI0 BXOJIa IIepCcoHalia B 3To moMenieHrne. B Tedenue 12 yacos
HEOOXO0IMMO B3BECUTH JIBa HEHCITOJIB30BAaHHBIX ATAJOHHBIX (PHIBTPA, HO
NPEMOYTUTENLHO B TO e BpeMs - U QUIBTPHI 171l 0TOOpa mpo0. OHU JTOIHKHEI
UMETh OJIMH H TOT K€ pa3Mep U ObITh M3TOTOBJICHBI U3 TOTO )K€ MaTepHaia, 4ro u
GbuIBTPHI U151 0TOOpa MPOO.

Ecnu cpennuii Bec 3TaJIOHHBIX (PUIBTPOB OTIMYAETCS OT Beca (GpuibTpa st oTdopa
npo0 Ooee, uem Ha 10 MKT, TO Bce GUIBTPHI 711 0TOOpa MPoO BHIOPAKOBBIBAIOTCS U
UCTIBITAHNE Ha BEIOPOC BBIXJIOIHBIX Ta30B MPOBOMTCS €IIE pas.
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9433 AHaIUTHYECKUE BECHI

AHaTUTHYECKUE BECHI, CTIONIBb3YEeMbIe JIUIsl OTIPEICIICHHs Beca (PHIbTPa, JOJIKHBI
YIOBJICTBOPSTH KPUTEPHUIO MPOBEPKH JIMHEHHOCTH, YKa3aHHOMY B Tabiwuie 6
nyHkTa 9.2. DT0 03HaYaeT, YTO UX TOYHOCTD (CTAaHIAPTHOE OTKIIOHEHHE) JIOIDKHA
COCTaBJISITh 2 MKT, a pa3pemnieHue - He MeHee 1 Mkr (1 nenenue = 1 Mkr).

9434 Ycrpanenue dgdexra CTaTHIECKOTo dIEKTPHISCTBA

Jlo B3BemmBaHus PHIIBTP HEUTPATU3YETCSI, HAIPUMEDP C TIOMOIIBIO HEUTpaIn3aropa
Ha OCHOBE MOJIOHHUS WM C UCTIOJIb30BaHUEM YCTPONCTBA, 00ECTIEYNBAIOLIETO
AQHAJIOTHYHBINA YD PEKT.

9.4.35 [TonpaBka Ha cTaTHYECKOE JaBIICHUE

[TnoTHOCTH PumbTpa It 0TOOPa MPOO KOPPEKTUPYETCS HA B3BEIIMBAHHE €r0 B
Bo3ayxe. [lompaBka Ha cTaTHYECKOE AAaBJICHUE 3aBUCUT OT IUIOTHOCTH (pUiIbTpa IS
oTOopa npod, IIOTHOCTH BO3/lyXa U MJIOTHOCTH KaJTHOPOBOYHOTO I'Py3a BECOB U HE
YUMUTBIBAETCS IIPU B3BEIIMBAHUM B BO3yxe camux TY.

Ecau nioTHOCTE MaTtcpualia, U3 KOTOpPOTro M3TOTOBJICH q)HJIBTp, HC U3BCCTHA, TO
HMCIOJIb3YIOTCS CICAYIOIUE 3HAUCHUSA IIOTHOCTH !

a)  CTEKJIOBOJOKHHCTBIC (HIBTPHI, TOKPBIThE Tedmorom: 2 300 kr/m®
b)  TedmoHOBEI MeMOpaHHBI GutbTp: 2 144 kr/v®
C)  TedIOHOBBII MEMOpPaHHBIH QUIBTP C OMIOPHBIM KOJIBIIOM H3

nonuMeruanentena; 920 kr/vC.

B cnyuae kanuOpOBOYHBIX TPY30B U3 HEPIKaBEIOIIEH CTaIM HE0OX0IUMO
UCTIOJIb30BAaTh TIOKA3aTelb II0THOCTH, paBHBIN 8 000 kr/m. Ecnu KaJIMOPOBOYHBIM
Ipy3 U3TOTOBJICH U3 IPYrOro MaTepuaa, ero MIOTHOCTh TOJDKHA ObITh M3BECTHA.

B sTOM ciyuae ncnonb3yercs crneayromas popmya:

1 Pa

M =My X A (71)
1-Pa

Ps
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% 28,836
R (72)
8,3144xT,
rje:
Muncor - HECKOPPEKTUPOBAHHAS Macca MPOOBI TBEPIBIX YaCTHII, MT,
Pa - IJIOTHOCTH BO3/IyXa, Kr/MS,
Pw - INIOTHOCTH KaITHOPOBOYHOTO IPy3a BECOB, KI/M°,
Dt - IJIOTHOCTH (PUIIBTPA JUIst OTOOPA TBEP/IBIX YACTHII, Kkr/v®,
Pb - obmee armocepHoe naBienue, klla,
Ta - TEeMIIepaTypa BO3Iyxa BOKPYT BeCOB, K,

28,836 - momspHas Macca Bo3jyxa mpu ucxoHou Biaxuaoctu (9,5 K), r/moub,
8,3144 - momnsipHas ra30Bas MOCTOSHHAS.

Texuuueckue TpeboBaHus K U HEpPEHINPOBAHHOMY U3MEPEHHIO PACcX0/a (TOITBKO
YaCTHYHOE pa3pekeHHe MOTOKA)

B ciyyae cucTeM 4acTHYHOTO paspsKEHHUs MOTOKA TOYHOCTh pacxoa mpoOsl Omp
npuodperaeT 0co0oe 3HaUE€HUE, €CIIM OHA HE U3MEPSIETCS HEMTOCPEACTBEHHO, a
OTIpeIeNIeTCs C MOMOIIBI0 U] PepeHIINaTBHOTO METO/Ia U3MEPEHHS PacXo/a:

Omp = Omdew — Olmdw (73)

B sTOM cniyyae MakcuMalibHas TIOTPEITHOCTD PA3HUIIBI JOJDKHA OBITH TAKOH, YTOOBI
TOYHOCTb (mp HAXOUIACh B peaenax + 5% B ToM citydae, eciau KodQPUIEHT
paspexeHus cocraBisier meHee 15. Ee MOKHO paccuuTaTh METOJ0M HAUMEHBIIUX
KBAJIPaTOB HA OCHOBE MOTPEIIHOCTH Ka)JJ0ro mpuoopa.

HpI/IeMJ'IeMHﬁ YPOBCHb TOUHOCTHU qrm MOJKHO 00€CIIEUNTh OJIHUM M3 CICAYIOIIUX
METOOOB:

a) AOGCOIIIOTHAS TOYHOCTD Cmdew B Omaw cocTaBiisieT + 0,2%, uro obecrieynBaet
TOYHOCTb Onp Ha ypoBHE < 5% npu kodddunnente pazpexenus 15. Onnako
pu 00Jiee BHICOKUX KO3(PIHUIIMEHTAX Pa3pekeHHsI TIOTPEITHOCTh Oy1eT
YBEITUIUBATHCS.
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b)  KamuOpoBKa Qmdw MO Qmgew OCYIIECTBIIIETCS TAKUM 00pa3oM, 4TOOBI
00€CIIeUnTh TY K€ TOUYHOCTb Oy, UTO U B ITyHKTE 8). bonee moapobGHO
cM. B myHKTe 9.4.6.2.

C) TO4YHOCTE (yp ONIPENENAETCS KOCBEHHO Ha OCHOBAHUYU TOYHOCTH
Kod(pHUIHEHTa pa3peKEeHNUs, ONPEEIEHHOTO C MOMOIIBIO HHANKATOPHOTO
rasa, Harpumep CO,. B 3ToM ciayuae He00X0IMMO 00€CIEYUTh TOYHOCTD Oy,
IKBUBAJICHTHYIO METOJTY ).

d)  AOGconroTHas TOYHOCTh Qmdew ¥ Omaw HAXOIUTCS B mpeaenax + 2% mosHoi
IITKaJIbl, MAKCUMAaJTbHASI TOTPEITHOCTh PA3HUIIBI MEXKIY Cmdew ¥ Omdw
cocrapisiet 0,2%, a MuHEHAs MOTrpenrHOCTh - B ipeaenax + 0,2% ot
HauOOJIBIIETO 3HAYCHUS (ndew, 3APETUCTPUPOBAHHOTO B XOJI€ UCIBITAHUS.

I[OHOJIHI/ITCJIBHBIC TEXHUYCCKUC Tp€6OBaHI/I$I

Bce "acTu cucteMbl pa3peKeHHs U CHCTEMBI 0TOOpa o0 OT BBIXJIOMHON TPYOBI U
70 GUIIBTPOAEPIKATENS, KOTOPHIE COMPHKACAIOTCS C IEPBUYHBIM M pa3psuKEHHBIM
BBIXJIOITHBIM Ta30M, JIOJDKHBI OBITh CKOHCTPYHUPOBAHBI TAKMM 00pa3oM, 4TOOBI
CBECTH K MUHUMYMY OCE€JaHHE UM U3MEHEHHE XapaKTEPUCTUK TBEP/IbIX YaCTHULI.
Bce wactu 10/1KHBI OBITH U3TOTOBJIEHBI U3 3JIEKTPOIIPOBOIHBIX MaTEpHAIIOB,
KOTOpBIE HE BCTYIAIOT B PEAKIIMIO C KOMIIOHEHTAaMH BBIXJIOMHBIX Ta30B U JOJKHbI

OBITH 3a3€MJICHBI B IEJISIX MPEJOTBPALICHUS IIEKTPOCTATUIECKUX SIBICHHH.
Kanu6poska npubopa Juis ©3MEepeHus pacxoza
OO0me TeXxHUnYeCKne TPeOOBaHMS

Kaxnpiii pacxonomep, UCHOIB3YEMBIN IpU 0TOOPE MPOO TBEPBIX YACTHUIl U B
CHCTEME YaCTUYHOTO PA3PEIKCHHUS TIOTOKA, KaTHOpyeTcs (Kak 3TO yKa3aHO B MYHKTE
9.2.1) kaxplii pa3, Korjaa HeoOX0IUMO 00ECIIEYUTh TOYHOCTb, TIPEAMICAHHYIO B
HacToALMX IT. I onpeneneHust HICXOAHBIX 3HAUYEHUH MOTOKA HCIOIb3yeTCs
TOYHBIIH PACX0IOMEP, COOTBETCTBYIOIINN MEXKTyHAPOIHBIM U/WIIN HAITMOHATIBHBIM
CTaH/apTaM.
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Kanunbposka mpubopos st iudhepeHnnanbHOro n3MepeHus pacxoaa

(TOJIBKO YaCTUYHOE pa3peIKEHHUE MOTOKA)

Pacxomomep mim mpubop At ©3MEpEHHs pacxo/ia KalnOpyeTcs ¢ CoOIoIeHueM

OJIHOM U3 CIIEAYIOIINX MIPOLEAYpP TAKUM 00pa3oM, 4TOObI TOUHOCTh pacxoa

IpoOBI B KaHaJIe COOTBETCTBOBAIA TpeOoBaHUAM ITyHKTa 9.4.4:
mp YH

a)

b)

d)

Pacxonomep it usmepeHus Qmaw MOACOECIUHAETCA ITOCIEN0BATEIBHO C
pacxogoMEPOM I U3MEPEHUS Qmew; PA3HULIA MEXKTY TOKA3aHUSMHU JIBYX
pPacxoJIOMEPOB KATHOPYETCsl HE MEHEE YeM I10 MSATU KOHTPOJIbHBIM TOUYKaM CO
3HAYEHUSIMU PACX0/1a, PABHOMEPHO PACIPEICICHHBIMU MEXK/y HAUMEHBIIUM
3HAYEHUEM (dw, UCTIOJIB30BAHHBIM B X0J1€ UCIIBITAHUS, U 3HAYEHUEM (mdew,
HCIOJIb30BAHHBIM B X0JI€ UCIBITaHUA. M3MepeHre MOKET IPOBOJAUTHCA B

00X0J CMECUTEJILHOIO KaHaJia.

Y CTpOoHCTBO KaTHOPOBKH PAcXoa MOICOSAMHSIETCS MOCIIEA0BATEIBLHO C
Pacxo0MepOM TSl U3MEPEHUS Cmdew, ¥ €T0 TOYHOCTH MPOBEPSIETCS 110
3HAYCHUI0, UCIIOJIb30BAHHOMY BO BpeMst HcTbiTaHus. KannbpoBaHHOE
YCTPOHCTBO MOJCOSAMHSIETCS MOCIEA0BATEIBHO C PACXOIOMEPOM JIJIst
U3MEPEHUS (g, B €M0 TOYHOCTD MTPOBEPSIETCS HE MEHEE YeM B TISITH PabOUrX
TOYKAaX, COOTBETCTBYIOIIUX KOAPDHUIIMEHTY pa3perkeHuUs B MPeIenax

ot 3 110 50, 10 OTHOMIEHHIO K Cmdew, HCTIOIH30BAHHOMY BO BPEMSI HCTIHITAHUSI.

[lepenarounas Tpy6a TT oTcoenuHseTCs OT BBIXJIOMHON TPYOHI, U
KaJTuOpOBaHHOE YCTPOMCTBO U3MEPEHHS PACX0/ia C COOTBETCTBYIOIUM
ANANa30HOM M3MEePEHNUs Cmp HOACOEAUHACTCS K IEPEXOHON TpyOe. 3HadeHue
Omdew YCTAHABJIMBAGTCS 110 3HAUEHHIO, CIIOJIB30BAHHOMY BO BpeMs
UCTIBITAHNSA, @ 3HAYCHHUE (o MTOCTIEIOBATEIHHO YCTAHABIIMBAETCS, KaK
MUHHMYM, TIO TISITH 3HAYSHHUSM, COOTBETCTBYIOIINM KOA(PPHUIIEHTaM
pa3pexkenus B mipenenax ot 3 1o 50. B kauecTBe BapraHTa MOKHO
MPEyCMOTPETh CIENHUATBHYIO MaruCTPalb KAIMOPOBKHU pacxoia B 00X0.1
CMECHUTENILHOTO KaHaJla, HO C MPOX0KIEHHEM OOIIEro M pa3peXeHHOTO MOTOKa
BO3/yXa 4epe3 COOTBETCTBYIOIINE PACXOJJOMEPHI, KaK U B X0/1€ (PaKTHIECKOTO

HUCIIBITAaHUA.

WNHnukaTopHBbIi ra3 HampaBiseTcs B epeaTounyto Tpyoy T T, uepe3 KoTopyro
MIPOXO/IAT BBIXJIOMHBIC Ta3bl. ITUM UHIUKATOPHBIM Ta30M MOXKET OBITh OJTUH
13 KOMITOHEHTOB BBIXJIOMHBIX ra30B, Harpumep CO, mmm NOy. Ilocie
pa3pekeHus B CMECUTEIILHOM KaHaJIe KOMIIOHEHT WHAMKATOPHOTO ra3a
U3MepsieTCs. DTO U3MEPEHHE MTPOBOIUTCS [T MSATH KOA(D(UITUESHTOB
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pa3pexkenus, HaxoAsmuxcs B nmpeaenax ot 3 10 50. TodHOCTh pacxoja mpoos
OTIpe/IeIIIeTCsl Ha OCHOBaHMU Kod(duiimenTa pa3pspkeHus Iy

Ormp = Grmdew /Td (74)

Jns obecriedeHnst TOYHOCTH Omp HEOOXOIUMO YUYUTBIBATE TOYHOCTh Fa30BbIX
aHAIIU3aTOPOB.

CHCHI/IaJ'IBHI)IC Tp€6OBaHI/I$I K CUCTCEMC YaCTUYHOI'O Pa3peCKCHU ITOTOKaA
IMpoBepka pacxoxaa yriepoaa

st oGHapyKeHHs PoOIIeM ¢ U3MEPEHUEM U KOHTPOJIEM U IIPOBEPKU HaJUIekKAaIIeH
paboThl CUCTEMBI YACTUYHOTO Pa3psIKEHHsI TIOTOKA HACTOSITEIbHO PEKOMEHAYETCS
MPOM3BECTH MPOBEPKY pacxo/ia yriiepoaa Ha (pakTHUECKMX BBIXJIOMHBIX Ta3ax.
[IpoBepka pacxona yriaeposaa JoKHA IPOU3BOIUTECS IIPU YCTAHOBKE HOBOTO
JIBUTATEIS, a TAK)KE B CIIydae CYIIECTBEHHBIX U3MEHEHUH B KOH(UTYpaliuu
UCIIBITATEIbHOU KaMepHhl.

I[BI/II‘aTCJ'H) JOJIZKCH pa6OTaTB B pCXKUMC MAKCUMAJIbHOTO KPYTAIIECTO MOMCHTA U
qrciTa 000POTOB HIIH B JIFOOOM JIPYTrOM YCTOHUUBOM PEXUME, TIPH KOTOPOM
conepxkanue CO, yBenmunBaercs Ha 5% unu 6oee. CuctemMa 4aCTUIHOTO
pa3pexeHus oToKa JoJDKHA paboTaTh B pexuMe pazpexxenus 15 k 1.

Ecnu mpoBoauTest mpoBepka pacxoja yriiepoaa, TO B 3TOM CiIydae IpUMEHsIeTCs
nporeaypa, ykazaHHas B 100aBleHHH 5. 3HaueHUs pacxona yrieponaa
paccuuthiBaetcs 1o popmynam 80- 82, conepxamumcst B 1odaBiennu 5. Bee
3HAYeHUs PacXoa yriepoa He JOJDKHBI OTInYaThest 6onee ueM Ha 3%.

[IpensapurenbHas npoBepka

[IpenBapuTenbHas MpoBepka MPOBOJAUTCS HE paHee YeM 3a 2 Jaca J0 IPOBEICHUS
WCIIBITAaHUS CIEAYIOIUM 00pa3oM.

ToYHOCTH pacxoJOMEPOB MPOBEPSIETCS C IOMOIIBIO TOTO K€ METO/a, KOTOPBIH
UCIIOJNIB3yeTCs ISl KamOpoBKH (cM. TyHKT 9.4.6.2), He MEeHee 4eM B JIBYX TOUKaX,
BKJTIOYAsi 3HAYCHHE PACX0/a Cdw, KOTOPOE COOTBETCTBYET KOAPPHUITUECHTAM
paspexeHnus B npeaenax 5-15 g 3HaueHUs rdew, UCTIOJIB30BAHHOTO B X0J1€
UCTIBITAHUSI.
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Ecnu nannsle, 3aperucTpupoBaHHbIE B POIECCE KATMOPOBKH, IPELyCMOTPEHHOMN
myHKTOM 9.4.6.2, TOKa3bIBAIOT, YTO KATHOPOBKA pacXoJJ0Mepa OCTAeTCs CTA0MIBHON
B T€YCHHE IIPOJOJLKUTEILHOIO IIEPHUOa BPEMEHH, TO IIPEABAPUTEILHYIO IIPOBEPKY
MOKHO HC ITPOU3BOAUTD.

OmnpeneneHne BpeMEHH Tepexoa

HaCTpOf/'IKa CUCTCMBI IUId OIIPEACIICHUS BPEMCHU IIEPEX0Ja JOJIKHA OBITH TOYHO
TaKkou K€, KaK U B CJIy4a€ 3aMCpPOB B XOJI€ UCTIBITAHUA. BpeMﬂ nepexoga
OMpeaACACTCA CICAYIOIIUM METO0M.

OTaenpHBIN 3TaTOHHBIA PACX0IOMEpP C IMAlla30HOM U3MEPEHUH, COOTBETCTBYIOLUM
pacxomy npoObl, yCTaHABIMBACTCS ITOCIIEI0BATENBLHO C IPOOOOTOOPHUKOM U
MIOJICOEINHAETCS HEIIOCPEACTBEHHO K HEMY. Bpems mepexozaa 3Toro pacxomomepa
JOJKHO cocTaBaTh MeHee 100 Mc U1 To# cTyneHH peryJlupoBKH pacxona, KoTopas
UCTIONB3YeTCS ITPH U3MEPEHUN BPEMEHH CpadaThIBaHMsI, IPU ATOM OTpaHHUYCHHE
pacxoza JOJIKHO OBITh JOCTATOYHO MAJbIM, C TEM YTOOBI UCKIHOYUTH BO3MOKHOCTh
BO3JICHCTBUS HA JMHAMUYECKUE XAPAKTEPUCTUKU CUCTEMBI YACTUYHOTO PA3PEKECHUS

MMOTOKA, U COOTBETCTBOBATH HAJJIEKAIIEH TEXHUYECKON TPAKTHKE.

Pacxoa BBIXJIOIIHBIX I'a30B (I/IJII/I pacxoJ BoO3ayxa, €CJIU pacxod BbIXJIOIMMHBIX I'a30B
OIIpEICTISIETCSl METOIOM pacyieTa), IOCTYMNAIOIINX B CHCTEMY YaCTHYHOTO
pa3pekeHust MOTOKA, MOJIBEPraeTCs CTYIICHYaATOMY U3MEHEHHUIO OT CAaMOTO HU3KOTO
pacxona 110 pacxona, cocranisromero 90% mosHoN MKoIbl. TpUTTEPHBI MEXaHU3M
niepexo/ia Ha CIEYIOIIYIO CTYIICHb JOJKEH ObITh TAKUM K€, KOTOPBIH HCIOIB3YeTCs
AJI1 BKIIFOUCHUA CUCTEMBI IPOTHOCTUYCCKOTO AJITOpUTMaA YIIPABJIICHUA B X04€
(daxTHUeCKuX UCTIBITAaHUK. BenuunHa cTyrmeH4YaToro HapaliuBaHUs Pacxoia
BBIXJIOITHBIX Ta30B M BpeMsi CpadaThIBAHUS PACX0I0MEpPa PETUCTPUPYIOTCS C
4acToToi 0TOOpa Mpob, coctapisromei He meree 10 I,

Ha ocHOBaHUM 3TUX JaHHBIX JJIS1 CHCTEMbI YaCTUYHOTO Pa3psDKEHUs MOTOKA
oIpezieTIsieTcsl BpeMs Iepexo/ia, KOTOpoe MPeICTaBIsIeT co00i BpeMsl ¢ MOMEHTa
CTYIEHUYATOr0 HapallMBaHUs 10 MOMEHTA, KOT/Ia IOKa3aHus pacxoaoMepa
nocturatoT 50% HOMHHAIBHOTO 3HAUCHHsI. AHAJOTHYHBIM 00pa3oM ONpeaemseTcs
BpeMsi Iepexo0/1a CUCTEMBI YACTUYHOTO Pa3peKEeHUs MOTOKA M0/1 BO3ACHCTBHEM
CHUT'HAJA (mp U BpPEMs TIEPEX0/ia PacXo0Mepa BBIXJIONHBIX Ta30B IO/ BO3JEHCTBUEM
CUTHANA Omew,i- 3HAUYEHHE ITHX CUTHAJIOB UCIOJIB3YIOTCS JIJISl IPOBEPKU
HOJTY4EHHBIX Pe3yIbTaTOB C METOIOM PEIPECCHOHHOTO aHAIN3a TOCIIE KaXI0T0
ucnbitanus (cM. myHKT 8.3.3.3).
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Pacuern MMOBTOPAKOTCA HEC MCHEC YEM I10 ITATH TOYKAM YBCIIMYCHUA U CHUIKCHUA
pacxojia, ¥ IOJTyYEHHBIE PE3YNbTaThl yCPEeHAIOTCs. 3 moixydeHHOro 3HaYeHUs
BBIYHMTACTCS] BHYTpeHHee BpeMs nepexona (<100 Mc) 3TalnoHHOTo pacxomoMepa.
[Tonyuennas pazHuiia npeacTaBisieT coO0HM "MporHocTuueckoe” 3HaYeHue Jist
CUCTCMbI HaCTHUYHOI'O PA3PEIKCHUS ITOTOKA, KOTOPOC MPUMCHACTCA B COOTBETCTBUU C
nyHkrom 8.3.3.3.

Kanubposka cucremsr CVS

OO01ne mMoNoXKeHUA

Cucrtema CV S kanuOpyeTcs ¢ TOMOIIHI0 TOYHOTO PacXooMepa U
OTPaHUYUTEIBHOTO YCTPOHCTBAa. Pacxol moToka yepe3 cucTeMy U3MepseTcs Ipu
Pa3IMYHBIX PETYINUPOBKAX OTpaHUYCHUs. V3MepsroTcs TakkKe KOHTPOJIbHBIE
napaMeTpbl CHCTEMBI U ONIPEEIIeTCS UX COOTHOLICHHE ¢ pacxoaoM. [l aTux
1eNieil MOTYT UCTIOJIB30BATHCS PAa3IMUHBIEC THITHI PACX0JIOMEPOB, HAIPHUMED
KanuOpoBaHHas TpyOka BeHTypu, kannOpoBaHHBIN JTaMUHAPHBINA pacxo1oMep,
KaJIMOpOBaHHBIN TYpOUHHBIN pacXxogoMep.

KanubpoBka HarHeTaTenbHOTo nopiaHeBoro Hacoca (PDP)

Bce mapamerpbl, OTHOCSIIMECS K HACOCY, U3MEPSIOTCS OTHOBPEMEHHO C
napaMeTpaMu, OTHOCSIIMMHUCS K KanuOpoBaHHOH TpyOke BeHtypu, koTopas
HOJIKJIFOYEHA MOCIIeI0BATEIbHO K HACOCY. 3aTeM CTPOUTCS KPHBAsi PACCUYMTAHHOTO
pacxoza (BBIPaXKEHHOTO B M /¢ Ha BXOJHOM OTBEPCTHH HACOCA IPH a0COIIOTHOM
JIABJICHUU M TEMIIEpaType) MO OTHOMICHHUIO K (DYHKIIUH KOPPEISINU, KOTOpast
SIBJISIETCS [TOKA3aTelIleM KOHKPETHOTO COYeTaHus ITapaMeTpoB Hacoca. [locie atoro
COCTaBJISIETCSI JIMHEIHOE ypaBHEHUE, TTOKA3bIBAIOIIEE 3aBUCUMOCTh MEKTY
pacxoioM, Hacoca M KoppelsuuoHHoi ¢yHkiueii. B Tom cinyuae, ecnmu CV S umeer
MHOTOCKOPOCTHOM MPHUBOJ], HEOOXOIMMO ITPOBECTH KATUOPOBKY ISl KAk IOTO
UCIIONIb3yEeMOTr0 THara3oHa.

B xone xanubpoBku TemMmneparypa JI0JKHA OCTaBAThCs TOCTOSIHHOM.

VYTeuka BO BCeX COCTUHEHUSAX U TPYOOIIPOBOIAX MEXKIY KaTMOPOBAHHOM TPYOKO#
Bentypu 1 Hacocom CV S He noymkab! npeBbimaTh 0,3% OT camoil HU3KOH BETHYUHBI

pacxojia (camast BBICOKasi TOUKA OTPAaHHUCHHS U caMasi HU3Kask TOYKa Yuclia
oboporor PDP).
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AHann3 JaHHBIX

Pacuer pacxona Bozayxa (Quevs) U KaXI0# peryiupoBKe OrpaHndeHusi (MUHUMYM
6 peryIMpoBOK) paCCUMTHIBACTCS B CTAHIAPTHBIX €AMHUIIAX M°/C Ha OCHOBE
MOKa3aHMil pacxogoMepa C UCIOJIb30BaHHEM METO/Ia, IPENUCAHHOTO
M3TOTOBHUTENIEM. 3aTeM pacxoj BO3ayxa npeodpasyercs B pacxon Hacoca (Vo) B
M>/06 mIpu aGCOTIOTHOM TeMITepaType 1 JaBICHHH Ha BXOJE HACOCA 110 CIIE/yOmeit

dbopmyie:

v, = Oeus T 1013

(75)
n 213 p,
rie.
OQwcvs -  pacxoj Bo3jayxa B HopMaibHbIX ycinoBusx (101,3 kIla, 273 K), Mlc,
T -TeMIeparypa Ha BXoJie Hacoca, K,
Pp - abcooTHOE JaBJICHHUE Ha BXOJIE Hacoca, klla,
n - uKci0 000pOTOB Hacoca, 0o/c.

Jns ygera B3auMoeiicTBUA KoyieOaHui 1aBleHus B Hacoce U Kodddurmenrta
NPOCKaIb3bIBaHUs Hacoca PyHKIMs Koppesiiun (Xo) MeXTy 4ucioM 000pOTOB
Hacoca, pa3sHOCTBIO JAaBJIEHUS HA BXOJIE U BBIXOJIE HAcOCa U a0COJIIOTHBIM JIaBICHUEM
Ha BBIXOJIE HAcOCa PaCCYUTHIBAETCSA IO Ceayroel popmyie:

1 |Ap

X, ==x |—&, (76)
n pp

Tae.

App - TIepemnaj JIaBJICHUsI MKy BXOJIOM U BBIXOJ0M Hacoca, Klla,

pp - aGCOJIIOTHOC JaBJICHUEC Ha BBIXOJC HACOCa, klla.

Jyist TOTO 4TOOBI MOTYYHTh HUKECIICYIOIIEe YPaBHEHHE KATMOPOBKU, HEOOXOMMO

MPOU3BECTHU MOAOOP MPSIMOM METOJIOM HAMMEHBIITUX KBAJIPaTOB!
V, =D, -mx X, (77)

Do M M - COOTBETCTBEHHO, OTPE30K, OTCEKaeMbIN Ha KOOp)IPIH&THOfI OCH, U HAKJIOH -
MmapaMeTpbl, OMMHUCBIBAIOIINEC JIMHUU PETPECCUHA.
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st cucremsl CV S ¢ HECKOJIBKMMHU PeXHUMaMHU CKOPOCTEH KaTrOpOBOUHBIE KPHUBHIE,
NIOJTyYEeHHBIE JJIs1 pa3lIMYHBIX IMANa30HOB PAaCcX0JI0B HA HACOCE, JTOJDKHBI OBITH
NPUOIM3HUTENILHO TApaJUIeNIbHBI, a 3HaUeHUs 0Tpe3koB (Do) TOKHBI BO3pacTarh Mo
Mepe CHIKECHHS JUaIa30Ha pacxo/a Ha Hacoce.

3HaueHus!, paCCUUTAHHBIE 110 BHILIEIPUBEICHHOMY YPaBHEHUIO, JOKHbI
HaxoauThes B mpenenax +0,5% ot u3mepeHHo# BenuunHbl Vo. 3HaueHUs: M OyayT
BapbUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHOT'O Hacoca. 3acachlBaHUE TBEPIBIX
YacTHUIl IPUBEAET Yepe3 HEKOTOPOE BpeMs K CHUIKEHHIO CTEIIEHU IPOCKaIb3bIBaHUS
Hacoca, 0 YeM CBHJIETENbCTBYIOT MEHbIIME 3HaueHuss M. Iloaromy kanuOpoBka
JIOJKHA MIPOU3BOJUTHCS IIPU 3aIlyCKE HACOCA MOCIIE KAIUTAIBHOIO TEXHUYECKOTO
00CITyKMBaHHSI U B TOM ClIy4ae, €CiIM o0Ias IpOBepKa CUCTEMBI YKa3bIBaeT Ha

U3MECHEHHE CTETICHU TPOCKAIb3bIBAHUSI.
Kanubposka Tpyoku Bentypu ¢ kpurndeckom pacxoaom (CFV)

Kamubposka CFV ocHoBaHa Ha ypaBHEHUH KPUTHUYECKOTO pacxo/ia MOTOKa,
mpoxoJsmIero yepe3 Tpyoky Bentypu. Pacxon raza mpezicrapisier co0oi GpyHKIIHEO
JIaBJICHUS U TEMIIepaTyphl Ha BXOJIE TPYOKH.

JInst Toro 4ToOBI ONpEICIUTh TUana3oH KPUTHUECKOTO pacxoa, 3HaueHus Ky
HAHOCATCA Ha rpaduK, MPeACTaBISAIOMUNA COO0H (QYHKIIUIO JaBICHHUS HA BXOJIE
TpyOku Bentypu. B ciydae kputudeckoro pacxoja (apoccenuposanus) K, oyaer
UMETh OTHOCHTEIILHO MIOCTOSIHHYIO BeTMUUHY. [10 Mepe CHIKCHUS TaBICHHSI
(yBenMyeHUe BakyyMma) pexuM JIOCCETUPOBaHus B TpyOke BeHTypu npekpaniaercs u
3HaueHue Ky cHmkaeTcs, yTo ykasbiBaeT Ha To, uTo CFV paboraer 3a npenenamu
JIONYCTHMOTO JINAIia30Ha.

AHann3 JaHHBIX

Pacxon Bozayxa (Queys) IPU KaKa0# peryinupoBKe orpaHndeHust (MUHUMYM

8 pery/IMpoBOK) PACCUMTHIBACTCS B CTAHIAPTHBIX CIMHHUIAX M /C HA OCHOBE JaHHBIX
pacxojomepa ¢ UCIOJIb30BaHHEM METO/Ia, MPEIHCAHHOTO U3TOTOBUTEIICM.
KoadunmenTt kannOpoBKU pacCUUTHIBACTCSI HA OCHOBE KATMOPOBOYHBIX JAHHBIX
JUTSL KQKI0H PEeryJIMPOBKY 110 cieytolneit Gpopmyse:

— qVCVS X \/?
Py

K

\

(78)

rae.
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OQvcvs - PAacxoj BO3LyXa B cTaHmapTHEIX yeiosmsix (101,3 kPa, 273 K), m¥/c,
T - TeMmmepaTypa Ha Bxoje TpyOku Bentypu, K,
Pp - abcoiroTHOE JaBieHue Ha BXoze TpyOku Bentypu, klla.

3arem paccuuThIBaeTCs cpeaHsis BenuunHa Ky 1 ctaHnapTHOe OTKIIOHEHHE.
CranmapTHOE OTKIIOHEHHE HE TOJDKHO npeBbimath + 0,3% oT cpenHero

3HaueHud Ky.
KanubpoBka TpyOoku BeHTypu ais 103BYKOBBIX TOTOKOB (SSV)

KamnbpoBka SSV ocHoBaHa Ha ypaBHEHHH pacxofa yepe3 Tpyoky Bentypu ams
JI03BYKOBBIX MOTOKOB. Kak siBcTByeT u3 ypaBHenus 43 (cMm, myHkT 8.4.1.4), pacxon
rasa rpeJcTaBisieT co00il PyHKIMIO TaBJIeHUs U TEMIIepaTyphl Ha BXOJIE U TaleHUs
JIaBIICHUS Ha BXOJE U Cy)KeHUu SSV,

AHann3 JaHHBIX

Pacxon Bozayxa (Qssy) mpu Kaxa0# peryiaupoBke (MUHHMYM 16 peryinnpoBok)
PACCUMTBIBACTCS B CTAHAPTHBIX ¢IMHHAIAX M°/C Ha OCHOBE TIOKa3aHMil pacxoxoMepa
C UCTIOJIb30BaHUEM METO/Ia, MPEIHCAHHOT0 n3rotoBureneM. Kosdduiment
pacxojia pacCYMTHIBACTCS MO KAIMOPOBOYHBIM JJAHHBIM JUTS KQXKI0W PEryIHPOBKH T10

crenyromen Gopmye:

C, = Qs , (79)
1 1.4286 17143 1
d,*xp, x —x(r 2y )x
P T p p 1_ rD4 X I,pil_4286
rue:
Qssy - pacxoi Bo3ayxa B craHmapTHbIX ycrosusx (101,3 kPa, 273 K), m/c
T - Temrmeparypa Ha Bxoje Tpyoku Bentypu, K,
dv - nmuameTtp cyxeHus SSV, M,
Mo - OTHOIICHHE JaBJICHUS Ha Cy)eHUU SSV K aOCOTIOTHOMY
A
CTaTHCTUYECKOMY JIaBJICHUIO Ha Bxone = 1— 2P :
Pp
o - OTHOIIICHHE auaMeTpa cyxeHus SSV Oy K BHyTpeHHEMY THAMETPY

BXOAHOM TpyOBI D.
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9.5.5

Jlnst Toro 4To0BI ONpPEICIUTh TUaNa30H pacxo/a JO3BYKOBOTO MOTOKa, 3HaYeHus Cy
HAHOCATCA Ha rpaduK, mpeacTaBisomuil codoi GpyHkuio uncia Penonsaca Re na
cyxenuu SSV. Rewna cyxennn SSV paccuuthIBaeTcs 1Mo clieayromiei hopMmyie:

Re= A x Qs , (80)
dy, xu
IPU 5TOM
15
_bxT (81)
S+T
rje:
Aq - 25,55152 B emaniax CU (1J[M”” j(MMj ,
M3 C M
Qssv - pacxon Bo3ayxa B cranaapTHbIX yenoBusax (101,3 kIla, 273 K), Mlc,
dv - nuameTp cyxeHus SSV, M,
U - abcouioTHAs WK TUHAMHUYECKask BA3KOCTh Ta3a, Kr/Mc,
b - 1,458 x 10° (smmmpuueckas koucranTa), kr/vc K%,
S - 110,4 (ammupuueckast KoHcTanTa), K.

[Mockonpky B pyHkunn Re Qssy npezacTasisier co0oii apryMeHT, pacyeThl
HE00X0IMMO HA4YMHATh C TIPOU3BOJIHLHO BeIOpaHHOU BenmnyrHbI Qssy nin Cy
KanuOpoBaHHOHM TpyOKM BeHTypu 1 moBTOPSTH pacyeT Qssy A0 TEX MO, OKa
pe3yabTaThl HE COBMNAAYT. DTOT METOJ MOCIEI0BATENbHBIX MPUOIMKEHUH TOKEH
o6ecreunts TOYHOCTL 0,1% MM MEHBbIIIE.

3navenus: Cy, paccyMTaHHBIE C TOMOIIBIO YPAaBHEHHS ITOIOOPKH KAaTHOPOBOYHOM
KpUBO#, KaKk MUHUMYM, B 16 TOUKax ydacTka JO3BYKOBOTO MOTOKA JOJIKHBI
HaxoauThes B peaenax + 0,5% ot uamepenHoi BenuanHbl Cy B KaxkI0H TOUKE

KaJIMOPOBKH.
OO61mas mpoBepKa CUCTEMBI
OO61as TOYHOCTH CUCTEMBI 0TOOpa Tpod CV S 1 aHAIMTHYECKOW CHCTEMBI B 1IEJIOM

OIIPCACIIACTCA ITYTEM BBCACHUA HW3BECTHOM MacChI 3arpsA3HAIOIICTO I'ada B CUCTEMY
BO BpEM: €€ pa6OTBI B HOPMAJIbHOM PCIKUME. 3arp513H51}omee BCIICCTBO
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AQHAJM3HUPYETCs, U Macca PacCUUTHIBACTCS B COOTBETCTBHU C MyHKTOM 8.4.2.4, 3a
UCKITIOUEHHeM cirydas porana, korya BMecto 0,000480 mis HC ucnionb3yercs
k03 duureHT U, koTopsiii mpuHuMaetcs paBHbiM 0,000472. Tlpu 3ToM n0mKeH
UCIIOJIb30BATHCSI OJIUH U3 CICIYIOUIMX METOIOB.

W3mepeHne ¢ MOMOIIBIO CYXKAIOIEr0 YCTPOUCTBA KPUTHUECKOTO pacxoia

W3BecTHOE KOMMUYECTBO YHCTOTO ra3a (OKHCh YIiiepo/ia Wi MPOMaH) MOoIaeTCs B
cucremy CV S uepes kamOpOBaHHOE CYKAOIIEE YCTPOUCTBO KPUTHUECKOTO
pacxona. Ecnu naBneHue Ha BXOJIE JOCTATOYHO BBICOKOE, TO PACXO/I,
PETYIMPYEMBIii C IIOMOIIBIO CYKAIOIIEr0 YCTPOMCTBA KPUTHYECKOTO PacXo/ia, He
3aBUCHT OT JIaBJIeHHs Ha BbixoJe (kputnueckuit pacxon). Cucrema CV S nomxna
paboTaTh B HOPMAJILHOM PEKUME UCTIBITAHHS JJISl OTIPEICIICHHS COACPIKAHUS
BHIOPOCOB BBIXJIOITHBIX I'a30B B TeueHHe mpuonmsutensao 5-10 munyt. Ilpoda raza
AQHAJM3HUPYETCS C MOMOIIBIO 0OBIYHOTO 000pyHoBaHus (KaMmepa Juist 0Toopa mpod
WJIM METOJI MHTETPUPOBAHUS), U TIPOU3BOIUTCS PacdeT Macchl ra3a. OmnpeercHHast
TaKUM 00pa3oM Macca J0JbKHA HaXOIUThes B ipezenax + 3% u3BeCTHON MacChl
BBEJICHHOT'O rasa.

N3mepenue ¢ moMoIiso rpaBuMeTpa

Macca HeOO0IBIIOTO IUIMH/PA, HATIOJIHEHHOTO OKHUCBIO YIJIEPOAa MU IIPOIAHOM,
omnpenensercs ¢ TouHocThio + 0,01 r. B Teuenne npubnmsurensao 5-10 MuHyT
cucrema CV'S omkna paboTaTh B HOpPMAJIBHOM PEXUME UCTIBITAaHHUS HA BBIOPOC
BBIXJIONHBIX T'a30B. B 3T0 BpeMs B cMCTeMy BBOAMTCS OKHCH yIJIepOAa WIH MPOMaHa.
KonuuecTBo BBIICIEHHOTO YHCTOTO ra3a ONpeessieTcss METOJJ0M
nuddepeHaibHOro B3BemmBanus. [Ipoda ra3a aHanu3upyeTcst ¢ MOMOIIBIO
00BIYHOTO 000pyIOBaHuUs (Kamepa uist 0TOopa Mpod WK METOJ MHTETPUPOBAHMS), U
IPOU3BOAUTCS pacdeT Macchl raza. OmpezneneHHast TaKUM 00pa3oM Macca JI0JKHA
HaXOJIUThCS B mpesenax + 3% n3BecTHOW Macchl BBEJIEHHOTO Ta3a.
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Tpunoxenne 1

I'PA®UK PABOTHI IBUTI'ATEJIAA HA JMHAMOMETPE

B XO/JE UCIIBITAHMA BCIIL]
B Hopwm. uncno Hopw. o Hopwm. uncino Hopw. o Hopwm. uncino Hopw. o
pems 06OpOTOB KpyTsiiiuid  Bpems 060pOTOB KpyTsamui  Bpems 060POTOB KpyTALUI
MOMEHT MOMEHT MOMEHT
c % % c % % c % %
1 0,0 0,0 47 0,0 0,0 93 32,8 32,7
2 0,0 0,0 48 0,0 0,0 94 33,7 32,5
3 0,0 0,0 49 0,0 0,0 95 34,4 29,5
4 0,0 0,0 50 0,0 131 96 34,3 26,5
5 0,0 0,0 51 131 30,1 97 34,4 24,7
6 0,0 0,0 52 26,3 255 98 35,0 24,9
7 15 89 53 35,0 32,2 99 35,6 25,2
8 15,8 30,9 54 41,7 14,3 100 36,1 24.8
9 274 13 55 42,2 0,0 101 36,3 24,0
10 32,6 0,7 56 42,8 11,6 102 36,2 23,6
11 34,8 1,2 57 51,0 20,9 103 36,2 23,5
12 36,2 74 58 60,0 9,6 104 36,8 22,7
13 37,1 6,2 59 49,4 0,0 105 37,2 20,9
14 37,9 10,2 60 38,9 16,6 106 37,0 19,2
15 39,6 12,3 61 43,4 30,8 107 36,3 18,4
16 42,3 125 62 49,4 14,2 108 354 17,6
17 45,3 12,6 63 40,5 0,0 109 35,2 149
18 48,6 6,0 64 315 43,5 110 354 9,9
19 40,8 0,0 65 36,6 78,2 111 35,5 4,3
20 33,0 16,3 66 40,8 67,6 112 35,2 6,6
21 42,5 274 67 447 59,1 113 34,9 10,0
22 49,3 26,7 68 48,3 52,0 114 34,7 251
23 54,0 18,0 69 51,9 63,8 115 34,4 29,3
24 57,1 12,9 70 54,7 27,9 116 34,5 20,7
25 58,9 8,6 71 55,3 18,3 117 35,2 16,6
26 59,3 6,0 72 55,1 16,3 118 35,8 16,2
27 59,0 49 73 54,8 111 119 35,6 20,3
28 57,9 m 74 54,7 115 120 35,3 22,5
29 55,7 m 75 54,8 17,5 121 35,3 234
30 52,1 m 76 55,6 18,0 122 34,7 11,9
31 46,4 m 77 57,0 141 123 45,5 0,0
32 38,6 m 78 58,1 7,0 124 56,3 m
33 29,0 m 79 43,3 0,0 125 46,2 m
34 20,8 m 80 28,5 25,0 126 50,1 0,0
35 16,9 m 81 30,4 47,8 127 54,0 m
36 16,9 42,5 82 32,1 39,2 128 40,5 m
37 18,8 38,4 83 32,7 39,3 129 27,0 m
38 20,7 32,9 84 32,4 17,3 130 135 m
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Bpewms Hopwm. uncino Kpl;/l"(r)}ll)ljl\;ll./lﬁ Bpewms Hopwm. uncino Kpl;flgsuhiﬁﬁ Bpems Hopwm. uucno Kpl;flgsuhiﬁﬁ
06opoToB MOMEHT 060poTOB MOMEHT obopoToB MOMEHT
c % % c % % c % %
39 21,0 0,0 85 31,6 114 131 0,0 0,0
40 191 0,0 86 31,1 10,2 132 0,0 0,0
41 13,7 0,0 87 31,1 19,5 133 0,0 0,0
42 2,2 0,0 88 31,4 22,5 134 0,0 0,0
43 0,0 0,0 89 31,6 22,9 135 0,0 0,0
44 0,0 0,0 90 31,6 24,3 136 0,0 0,0
45 0,0 0,0 91 31,9 26,9 137 0,0 0,0
46 0,0 0,0 92 32,4 30,6 138 0,0 0,0
139 0,0 0,0 189 0,0 59 239 0,0 0,0
140 0,0 0,0 190 0,0 0,0 240 0,0 0,0
141 0,0 0,0 191 0,0 0,0 241 0,0 0,0
142 0,0 4,9 192 0,0 0,0 242 0,0 0,0
143 0,0 7,3 193 0,0 0,0 243 0,0 0,0
144 4,4 28,7 194 0,0 0,0 244 0,0 0,0
145 111 26,4 195 0,0 0,0 245 0,0 0,0
146 15,0 94 196 0,0 0,0 246 0,0 0,0
147 15,9 0,0 197 0,0 0,0 247 0,0 0,0
148 15,3 0,0 198 0,0 0,0 248 0,0 0,0
149 14,2 0,0 199 0,0 0,0 249 0,0 0,0
150 13,2 0,0 200 0,0 0,0 250 0,0 0,0
151 11,6 0,0 201 0,0 0,0 251 0,0 0,0
152 84 0,0 202 0,0 0,0 252 0,0 0,0
153 54 0,0 203 0,0 0,0 253 0,0 31,6
154 4,3 5,6 204 0,0 0,0 254 9,4 13,6
155 58 24,4 205 0,0 0,0 255 22,2 16,9
156 9,7 20,7 206 0,0 0,0 256 33,0 53,5
157 13,6 211 207 0,0 0,0 257 43,7 22,1
158 15,6 21,5 208 0,0 0,0 258 39,8 0,0
159 16,5 21,9 209 0,0 0,0 259 36,0 457
160 18,0 22,3 210 0,0 0,0 260 47,6 75,9
161 211 46,9 211 0,0 0,0 261 61,2 70,4
162 25,2 33,6 212 0,0 0,0 262 72,3 70,4
163 28,1 16,6 213 0,0 0,0 263 76,0 m
164 28,8 7,0 214 0,0 0,0 264 74,3 m
165 27,5 50 215 0,0 0,0 265 68,5 m
166 231 3,0 216 0,0 0,0 266 61,0 m
167 16,9 19 217 0,0 0,0 267 56,0 m
168 12,2 2,6 218 0,0 0,0 268 54,0 m
169 9,9 3,2 219 0,0 0,0 269 53,0 m
170 9,1 4,0 220 0,0 0,0 270 50,8 m
171 8,8 38 221 0,0 0,0 271 46,8 m
172 8,5 12,2 222 0,0 0,0 272 41,7 m
173 8,2 294 223 0,0 0,0 273 35,9 m
174 9,6 20,1 224 0,0 0,0 274 29,2 m
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Bpewms Hopwm. uncino Kpl;/l"(r)}ll)ljl\;ll./lﬁ Bpewms Hopwm. uncino Kpl;flgsuhiﬁﬁ Bpems Hopwm. uucno Kpl;flgsuhiﬁﬁ
06opoToB MOMEHT 060poTOB MOMEHT obopoToB MOMEHT
c % % c % % c % %
175 14,7 16,3 225 0,0 0,0 275 20,7 m
176 24,5 8,7 226 0,0 0,0 276 10,1 m
177 39,4 3,3 227 0,0 0,0 277 0,0 m
178 39,0 29 228 0,0 0,0 278 0,0 0,0
179 38,5 59 229 0,0 0,0 279 0,0 0,0
180 42,4 8,0 230 0,0 0,0 280 0,0 0,0
181 38,2 6,0 231 0,0 0,0 281 0,0 0,0
182 41,4 3,8 232 0,0 0,0 282 0,0 0,0
183 44,6 54 233 0,0 0,0 283 0,0 0,0
184 38,8 8,2 234 0,0 0,0 284 0,0 0,0
185 37,5 89 235 0,0 0,0 285 0,0 0,0
186 35,4 7,3 236 0,0 0,0 286 0,0 0,0
187 28,4 7,0 237 0,0 0,0 287 0,0 0,0
188 14,8 7,0 238 0,0 0,0 288 0,0 0,0
289 0,0 0,0 339 0,0 0,0 389 25,2 14,7
290 0,0 0,0 340 0,0 0,0 390 28,6 28,4
291 0,0 0,0 341 0,0 0,0 391 35,5 65,0
292 0,0 0,0 342 0,0 0,0 392 43,8 75,3
293 0,0 0,0 343 0,0 0,0 393 51,2 34,2
294 0,0 0,0 344 0,0 0,0 394 40,7 0,0
295 0,0 0,0 345 0,0 0,0 395 30,3 454
296 0,0 0,0 346 0,0 0,0 396 34,2 831
297 0,0 0,0 347 0,0 0,0 397 37,6 85,3
298 0,0 0,0 348 0,0 0,0 398 40,8 87,5
299 0,0 0,0 349 0,0 0,0 399 44,8 89,7
300 0,0 0,0 350 0,0 0,0 400 50,6 91,9
301 0,0 0,0 351 0,0 0,0 401 57,6 94,1
302 0,0 0,0 352 0,0 0,0 402 64,6 44,6
303 0,0 0,0 353 0,0 0,0 403 51,6 0,0
304 0,0 0,0 354 0,0 0,5 404 38,7 37,4
305 0,0 0,0 355 0,0 4,9 405 42,4 70,3
306 0,0 0,0 356 9,2 61,3 406 46,5 89,1
307 0,0 0,0 357 22,4 40,4 407 50,6 93,9
308 0,0 0,0 358 36,5 50,1 408 53,8 33,0
309 0,0 0,0 359 47,7 21,0 409 55,5 20,3
310 0,0 0,0 360 38,8 0,0 410 55,8 52
311 0,0 0,0 361 30,0 37,0 411 55,4 m
312 0,0 0,0 362 37,0 63,6 412 54,4 m
313 0,0 0,0 363 45,5 90,8 413 531 m
314 0,0 0,0 364 54,5 40,9 414 51,8 m
315 0,0 0,0 365 45,9 0,0 415 50,3 m
316 0,0 0,0 366 37,2 47,5 416 48,4 m
317 0,0 0,0 367 44,5 84,4 417 45,9 m
318 0,0 0,0 368 51,7 32,4 418 43,1 m
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Bpewms Hopwm. uncino Kpl;/l"(r)}ll)ljl\;ll./lﬁ Bpewms Hopwm. uncino Kpl;flgfuhiﬁﬁ Bpems Hopwm. uucno Kpl;flgfuhiﬁﬁ
06opoToB MOMEHT 060poTOB MOMEHT obopoToB MOMEHT

c % % c % % c % %
319 0,0 0,0 369 58,1 15,2 419 40,1 m
320 0,0 0,0 370 45,9 0,0 420 37,4 m
321 0,0 0,0 371 33,6 35,8 421 351 m
322 0,0 0,0 372 36,9 67,0 422 32,8 m
323 0,0 0,0 373 40,2 84,7 423 45,3 0,0
324 4,5 41,0 374 43,4 84,3 424 57,8 m
325 17,2 38,9 375 45,7 84,3 425 50,6 m
326 30,1 36,8 376 46,5 m 426 41,6 m
327 41,0 34,7 377 46,1 m 427 47,9 0,0
328 50,0 32,6 378 43,9 m 428 54,2 m
329 51,4 0,1 379 39,3 m 429 48,1 m
330 47,8 m 380 47,0 m 430 47,0 31,3
331 40,2 m 381 54,6 m 431 49,0 38,3
332 32,0 m 382 62,0 m 432 52,0 40,1
333 24,4 m 383 52,0 m 433 53,3 14,5
334 16,8 m 384 43,0 m 434 52,6 0,8
335 81 m 385 339 m 435 49,8 m
336 0,0 m 386 28,4 m 436 51,0 18,6
337 0,0 0,0 387 25,5 m 437 56,9 38,9
338 0,0 0,0 388 24,6 11,0 438 67,2 45,0
439 78,6 21,5 489 45,5 m 539 56,7 m
440 65,5 0,0 490 40,4 m 540 46,9 m
441 52,4 31,3 491 49,7 0,0 541 37,5 m
442 56,4 60,1 492 59,0 m 542 30,3 m
443 59,7 29,2 493 48,9 m 543 27,3 32,3
444 45,1 0,0 494 40,0 m 544 30,8 60,3
445 30,6 4,2 495 33,5 m 545 41,2 62,3
446 30,9 84 496 30,0 m 546 36,0 0,0
447 30,5 4,3 497 29,1 12,0 547 30,8 32,3
448 44,6 0,0 498 29,3 40,4 548 33,9 60,3
449 58,8 m 499 30,4 29,3 549 34,6 38,4
450 55,1 m 500 32,2 154 550 37,0 16,6
451 50,6 m 501 339 15,8 551 42,7 62,3
452 45,3 m 502 35,3 149 552 50,4 28,1
453 39,3 m 503 36,4 151 553 40,1 0,0
454 49,1 0,0 504 38,0 15,3 554 29,9 8,0
455 58,8 m 505 40,3 50,9 555 32,5 15,0
456 50,7 m 506 43,0 39,7 556 34,6 63,1
457 42,4 m 507 45,5 20,6 557 36,7 58,0
458 44,1 0,0 508 47,3 20,6 558 39,4 52,9
459 45,7 m 509 48,8 22,1 559 42,8 47,8
460 32,5 m 510 50,1 22,1 560 46,8 42,7
461 20,7 m 511 51,4 42,4 561 50,7 27,5
462 10,0 m 512 52,5 31,9 562 53,4 20,7
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Bpewms Hopwm. uncino Kpl;/l"(r)}ll)ljl\;ll./lﬁ Bpewms Hopwm. uncino Kpl;flgfuhiﬁﬁ Bpems Hopwm. uucno Kpl;flgfuhiﬁﬁ
06opoToB MOMEHT 060poTOB MOMEHT obopoToB MOMEHT
c % % c % % c % %
463 0,0 0,0 513 53,7 21,6 563 54,2 131
464 0,0 15 514 55,1 11,6 564 54,2 04
465 0,9 41,1 515 56,8 5,7 565 53,4 0,0
466 7,0 46,3 516 42,4 0,0 566 51,4 m
467 12,8 48,5 517 27,9 8,2 567 48,7 m
468 17,0 50,7 518 29,0 159 568 45,6 m
469 20,9 52,9 519 30,4 251 569 42,4 m
470 26,7 55,0 520 32,6 60,5 570 40,4 m
471 35,5 57,2 521 354 72,7 571 39,8 58
472 46,9 23,8 522 38,4 88,2 572 40,7 39,7
473 44,5 0,0 523 41,0 65,1 573 43,8 37,1
474 42,1 45,7 524 42,9 25,6 574 48,1 39,1
475 55,6 77,4 525 44,2 15,8 575 52,0 22,0
476 68,8 100,0 526 44,9 29 576 54,7 13,2
477 81,7 47,9 527 45,1 m 577 56,4 13,2
478 71,2 0,0 528 44,8 m 578 57,5 6,6
479 60,7 38,3 529 43,9 m 579 42,6 0,0
480 68,8 72,7 530 42,4 m 580 21,7 10,9
481 75,0 m 531 40,2 m 581 28,5 21,3
482 61,3 m 532 37,1 m 582 29,2 239
483 53,5 m 533 47,0 0,0 583 29,5 15,2
484 45,9 58,0 534 57,0 m 584 29,7 8,8
485 48,1 80,0 535 45,1 m 585 30,4 20,8
486 49,4 97,9 536 32,6 m 586 31,9 22,9
487 49,7 m 537 46,8 0,0 587 34,3 61,4
488 48,7 m 538 61,5 m 588 37,2 76,6
589 40,1 27,5 639 39,8 m 689 46,6 0,0
590 42,3 25,4 640 36,0 m 690 32,3 34,6
591 43,5 32,0 641 29,7 m 691 32,7 68,6
592 43,8 6,0 642 21,5 m 692 32,6 67,0
593 43,5 m 643 14,1 m 693 31,3 m
594 42,8 m 644 0,0 0,0 694 28,1 m
595 41,7 m 645 0,0 0,0 695 43,0 0,0
596 40,4 m 646 0,0 0,0 696 58,0 m
597 39,3 m 647 0,0 0,0 697 58,9 m
598 38,9 12,9 648 0,0 0,0 698 49,4 m
599 39,0 18,4 649 0,0 0,0 699 41,5 m
600 39,7 39,2 650 0,0 0,0 700 48,4 0,0
601 41,4 60,0 651 0,0 0,0 701 55,3 m
602 43,7 54,5 652 0,0 0,0 702 41,8 m
603 46,2 64,2 653 0,0 0,0 703 31,6 m
604 48,8 73,3 654 0,0 0,0 704 24,6 m
605 51,0 82,3 655 0,0 0,0 705 15,2 m
606 52,1 0,0 656 0,0 34 706 7,0 m
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607 52,0 m 657 14 22,0 707 0,0 0,0
608 50,9 m 658 10,1 45,3 708 0,0 0,0
609 49,4 m 659 215 10,0 709 0,0 0,0
610 47,8 m 660 32,2 0,0 710 0,0 0,0
611 46,6 m 661 42,3 46,0 711 0,0 0,0
612 47,3 35,3 662 57,1 74,1 712 0,0 0,0
613 49,2 74,1 663 72,1 34,2 713 0,0 0,0
614 51,1 95,2 664 66,9 0,0 714 0,0 0,0
615 51,7 m 665 60,4 41,8 715 0,0 0,0
616 50,8 m 666 69,1 79,0 716 0,0 0,0
617 47,3 m 667 77,1 38,3 717 0,0 0,0
618 41,8 m 668 63,1 0,0 718 0,0 0,0
619 36,4 m 669 49,1 47,9 719 0,0 0,0
620 30,9 m 670 53,4 91,3 720 0,0 0,0
621 255 37,1 671 57,5 85,7 721 0,0 0,0
622 33,8 38,4 672 61,5 89,2 722 0,0 0,0
623 42,1 m 673 65,5 85,9 723 0,0 0,0
624 34,1 m 674 69,5 89,5 724 0,0 0,0
625 33,0 37,1 675 731 75,5 725 0,0 0,0
626 36,4 38,4 676 76,2 73,6 726 0,0 0,0
627 43,3 17,1 677 79,1 75,6 727 0,0 0,0
628 35,7 0,0 678 81,8 78,2 728 0,0 0,0
629 28,1 11,6 679 84,1 39,0 729 0,0 0,0
630 36,5 19,2 680 69,6 0,0 730 0,0 0,0
631 45,2 8,3 681 55,0 25,2 731 0,0 0,0
632 36,5 0,0 682 55,8 49,9 732 0,0 0,0
633 27,9 32,6 683 56,7 46,4 733 0,0 0,0
634 31,5 59,6 684 57,6 76,3 734 0,0 0,0
635 34,4 65,2 685 58,4 92,7 735 0,0 0,0
636 37,0 59,6 686 59,3 99,9 736 0,0 0,0
637 39,0 49,0 687 60,1 95,0 737 0,0 0,0
638 40,2 m 688 61,0 46,7 738 0,0 0,0
739 0,0 0,0 789 17,2 m 839 38,1 m
740 0,0 0,0 790 14,0 37,6 840 37,2 42,7
741 0,0 0,0 791 18,4 25,0 841 37,5 70,8
742 0,0 0,0 792 27,6 17,7 842 39,1 48,6
743 0,0 0,0 793 39,8 6,8 843 41,3 0,1
744 0,0 0,0 794 34,3 0,0 844 42,3 m
745 0,0 0,0 795 28,7 26,5 845 42,0 m
746 0,0 0,0 796 41,5 40,9 846 40,8 m
747 0,0 0,0 797 53,7 17,5 847 38,6 m
748 0,0 0,0 798 42,4 0,0 848 355 m
749 0,0 0,0 799 31,2 27,3 849 321 m
750 0,0 0,0 800 32,3 53,2 850 29,6 m
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751 0,0 0,0 801 34,5 60,6 851 28,8 39,9
752 0,0 0,0 802 37,6 68,0 852 29,2 52,9
753 0,0 0,0 803 41,2 75,4 853 30,9 76,1
754 0,0 0,0 804 45,8 82,8 854 34,3 76,5
755 0,0 0,0 805 52,3 38,2 855 38,3 75,5
756 0,0 0,0 806 42,5 0,0 856 42,5 74,8
757 0,0 0,0 807 32,6 30,5 857 46,6 74,2
758 0,0 0,0 808 35,0 57,9 858 50,7 76,2
759 0,0 0,0 809 36,0 77,3 859 54,8 75,1
760 0,0 0,0 810 37,1 96,8 860 58,7 36,3
761 0,0 0,0 811 39,6 80,8 861 45,2 0,0
762 0,0 0,0 812 43,4 78,3 862 31,8 37,2
763 0,0 0,0 813 47,2 734 863 33,8 71,2
764 0,0 0,0 814 49,6 66,9 864 355 46,4
765 0,0 0,0 815 50,2 62,0 865 36,6 33,6
766 0,0 0,0 816 50,2 57,7 866 37,2 20,0
767 0,0 0,0 817 50,6 62,1 867 37,2 m
768 0,0 0,0 818 52,3 62,9 868 37,0 m
769 0,0 0,0 819 54,8 37,5 869 36,6 m
770 0,0 0,0 820 57,0 18,3 870 36,0 m
771 0,0 22,0 821 42,3 0,0 871 354 m
772 4,5 25,8 822 27,6 29,1 872 34,7 m
773 15,5 42,8 823 28,4 57,0 873 34,1 m
774 30,5 46,8 824 29,1 51,8 874 33,6 m
775 45,5 29,3 825 29,6 35,3 875 33,3 m
776 49,2 13,6 826 29,7 33,3 876 331 m
7 39,5 0,0 827 29,8 17,7 877 32,7 m
778 29,7 151 828 29,5 m 878 314 m
779 34,8 26,9 829 28,9 m 879 45,0 0,0
780 40,0 13,6 830 43,0 0,0 880 58,5 m
781 42,2 m 831 57,1 m 881 53,7 m
782 42,1 m 832 57,7 m 882 47,5 m
783 40,8 m 833 56,0 m 883 40,6 m
784 37,7 37,6 834 53,8 m 884 34,1 m
785 47,0 35,0 835 51,2 m 885 45,3 0,0
786 48,8 33,4 836 48,1 m 886 56,4 m
787 41,7 m 837 44,5 m 887 51,0 m
788 27,7 m 838 40,9 m 888 44,5 m
889 36,4 m 939 32,7 56,5 989 32,6 m
890 26,6 m 940 33,4 62,8 990 30,9 m
891 20,0 m 941 34,6 68,2 991 299 m
892 13,3 m 942 35,8 68,6 992 29,2 m
893 6,7 m 943 38,6 65,0 993 441 0,0
894 0,0 0,0 944 42,3 61,9 994 59,1 m



ECE/TRANS/180/Add.4

page 125
Bpewms Hopwm. uncino Kpl;/l"(r)}ll)ljl\;ll./lﬁ Bpewms Hopwm. uncino Kpl;flgfuhiﬁﬁ Bpems Hopwm. uucno Kpl;flgfuhiﬁﬁ
06opoToB MOMEHT 060poTOB MOMEHT obopoToB MOMEHT

c % % c % % c % %
895 0,0 0,0 945 44,1 65,3 995 56,8 m
896 0,0 0,0 946 45,3 63,2 996 53,5 m
897 0,0 0,0 947 46,5 30,6 997 47,8 m
898 0,0 0,0 948 46,7 111 998 41,9 m
899 0,0 0,0 949 45,9 16,1 999 359 m
900 0,0 0,0 950 45,6 21,8 1000 44,3 0,0
901 0,0 58 951 45,9 24,2 1001 52,6 m
902 2,5 27,9 952 46,5 24,7 1002 43,4 m
903 12,4 29,0 953 46,7 24,7 1003 50,6 0,0
904 194 30,1 954 46,8 28,2 1004 57,8 m
905 29,3 31,2 955 47,2 31,2 1005 51,6 m
906 37,1 10,4 956 47,6 29,6 1006 44,8 m
907 40,6 4,9 957 48,2 31,2 1007 48,6 0,0
908 35,8 0,0 958 48,6 33,5 1008 52,4 m
909 30,9 7,6 959 48,8 m 1009 454 m
910 35,4 13,8 960 47,6 m 1010 37,2 m
911 36,5 111 961 46,3 m 1011 26,3 m
912 40,8 48,5 962 45,2 m 1012 17,9 m
913 49,8 3,7 963 43,5 m 1013 16,2 19
914 41,2 0,0 964 41,4 m 1014 17,8 7,5
915 32,7 29,7 965 40,3 m 1015 25,2 18,0
916 39,4 52,1 966 39,4 m 1016 39,7 6,5
917 48,8 22,7 967 38,0 m 1017 38,6 0,0
918 41,6 0,0 968 36,3 m 1018 37,4 54
919 34,5 46,6 969 35,3 58 1019 43,4 9,7
920 39,7 84,4 970 35,4 30,2 1020 46,9 15,7
921 447 83,2 971 36,6 55,6 1021 52,5 131
922 49,5 78,9 972 38,6 48,5 1022 56,2 6,3
923 52,3 83,8 973 39,9 41,8 1023 44,0 0,0
924 53,4 7,7 974 40,3 38,2 1024 31,8 20,9
925 52,1 69,6 975 40,8 35,0 1025 38,7 36,3
926 47,9 63,6 976 41,9 32,4 1026 47,7 47,5
927 46,4 55,2 977 43,2 26,4 1027 54,5 22,0
928 46,5 53,6 978 43,5 m 1028 41,3 0,0
929 46,4 62,3 979 42,9 m 1029 28,1 26,8
930 46,1 58,2 980 41,5 m 1030 31,6 49,2
931 46,2 61,8 981 40,9 m 1031 34,5 39,5
932 47,3 62,3 982 40,5 m 1032 36,4 24,0
933 49,3 57,1 983 39,5 m 1033 36,7 m
934 52,6 58,1 984 38,3 m 1034 355 m
935 56,3 56,0 985 36,9 m 1035 33,8 m
936 59,9 27,2 986 35,4 m 1036 33,7 19,8
937 45,8 0,0 987 34,5 m 1037 35,3 35,1
938 31,8 28,8 988 33,9 m 1038 38,0 33,9
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1039 40,1 34,5 1,089 46,3 24,0 1139 51,7 0,0
1040 42,2 40,4 1,000 47,8 20,6 1140 59,2 m
1041 45,2 44,0 1,001 47,2 3,8 1141 47,2 m
1042 48,3 35,9 1,002 45,6 4,4 1142 351 0,0
1043 50,1 29,6 1,093 44,6 4,1 1143 231 m
1044 52,3 38,5 1,004 44,1 m 1144 131 m
1045 55,3 57,7 1,095 42,9 m 1145 50 m
1046 57,0 50,7 1,096 40,9 m 1146 0,0 0,0
1047 57,7 25,2 1,097 39,2 m 1147 0,0 0,0
1048 42,9 0,0 1,098 37,0 m 1148 0,0 0,0
1049 28,2 15,7 1,099 35,1 2,0 1149 0,0 0,0
1050 29,2 30,5 1,100 35,6 43,3 1150 0,0 0,0
1051 31,1 52,6 1,101 38,7 47,6 1151 0,0 0,0
1052 334 60,7 1,102 41,3 40,4 1152 0,0 0,0
1053 35,0 61,4 1,103 42,6 45,7 1153 0,0 0,0
1054 35,3 18,2 1,104 43,9 43,3 1154 0,0 0,0
1055 35,2 14,9 1,105 46,9 41,2 1155 0,0 0,0
1056 34,9 11,7 1,106 52,4 40,1 1156 0,0 0,0
1057 34,5 12,9 1,107 56,3 39,3 1157 0,0 0,0
1058 34,1 155 1108 57,4 25,5 1158 0,0 0,0
1059 33,5 m 1109 57,2 254 1159 0,0 0,0
1060 31,8 m 1110 57,0 254 1160 0,0 0,0
1061 30,1 m 1111 56,8 25,3 1161 0,0 0,0
1062 29,6 10,3 1112 56,3 25,3 1162 0,0 0,0
1063 30,0 26,5 1113 55,6 25,2 1163 0,0 0,0
1064 31,0 18,8 1114 56,2 25,2 1164 0,0 0,0
1065 31,5 26,5 1115 58,0 12,4 1165 0,0 0,0
1066 31,7 m 1116 43,4 0,0 1166 0,0 0,0
1067 31,5 m 1117 28,8 26,2 1167 0,0 0,0
1068 30,6 m 1118 30,9 49,9 1168 0,0 0,0
1069 30,0 m 1119 32,3 40,5 1169 0,0 0,0
1070 30,0 m 1120 32,5 12,4 1170 0,0 0,0
1071 294 m 1121 32,4 12,2 1171 0,0 0,0
1072 44,3 0,0 1122 32,1 6,4 1172 0,0 0,0
1073 59,2 m 1123 31,0 12,4 1173 0,0 0,0
1074 58,3 m 1124 30,1 18,5 1174 0,0 0,0
1075 57,1 m 1125 30,4 35,6 1175 0,0 0,0
1076 55,4 m 1126 31,2 30,1 1176 0,0 0,0
1077 53,5 m 1127 31,5 30,8 1177 0,0 0,0
1078 51,5 m 1128 31,5 26,9 1178 0,0 0,0
1079 49,7 m 1129 31,7 339 1179 0,0 0,0
1080 47,9 m 1130 32,0 29,9 1180 0,0 0,0
1081 46,4 m 1131 32,1 m 1181 0,0 0,0
1082 45,5 m 1132 31,4 m 1182 0,0 0,0
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1083 45,2 m 1133 30,3 m 1183 0,0 0,0
1084 44,3 m 1134 29,8 m 1184 0,0 0,0
1085 43,6 m 1135 44,3 0,0 1185 0,0 0,0
1086 43,1 m 1136 58,9 m 1186 0,0 0,0
1087 42,5 25,6 1137 52,1 m 1187 0,0 0,0
1088 43,3 25,7 1138 44,1 m 1188 0,0 0,0
1189 0,0 0,0 1239 58,5 85,4 1289 61,9 76,1
1190 0,0 0,0 1240 59,5 85,6 1290 65,6 73,7
1191 0,0 0,0 1241 61,0 86,6 1291 69,9 79,3
1192 0,0 0,0 1242 62,6 86,8 1292 74,1 81,3
1193 0,0 0,0 1243 64,1 87,6 1293 78,3 83,2
1194 0,0 0,0 1244 65,4 87,5 1294 82,6 86,0
1195 0,0 0,0 1245 66,7 87,8 1295 87,0 89,5
1196 0,0 20,4 1246 68,1 43,5 1296 91,2 90,8
1197 12,6 41,2 1247 55,2 0,0 1297 95,3 45,9
1198 27,3 20,4 1248 42,3 37,2 1298 81,0 0,0
1199 40,4 7,6 1249 43,0 73,6 1299 66,6 38,2
1200 46,1 m 1250 43,5 65,1 1300 67,9 75,5
1201 44,6 m 1251 43,8 531 1301 68,4 80,5
1202 42,7 14,7 1252 43,9 54,6 1302 69,0 85,5
1203 42,9 7,3 1253 43,9 41,2 1303 70,0 85,2
1204 36,1 0,0 1254 43,8 34,8 1304 71,6 85,9
1205 29,3 15,0 1255 43,6 30,3 1305 73,3 86,2
1206 43,8 22,6 1256 43,3 21,9 1306 74,8 86,5
1207 54,9 9,9 1257 42,8 19,9 1307 76,3 42,9
1208 44,9 0,0 1258 42,3 m 1308 63,3 0,0
1209 34,9 47,4 1259 41,4 m 1309 50,4 21,2
1210 42,7 82,7 1260 40,2 m 1310 50,6 42,3
1211 52,0 81,2 1261 38,7 m 1311 50,6 53,7
1212 61,8 82,7 1262 37,1 m 1312 50,4 90,1
1213 71,3 39,1 1263 35,6 m 1313 50,5 97,1
1214 58,1 0,0 1264 34,2 m 1314 51,0 100,0
1215 44,9 42,5 1265 32,9 m 1315 51,9 100,0
1216 46,3 83,3 1266 31,8 m 1316 52,6 100,0
1217 46,8 74,1 1267 30,7 m 1317 52,8 32,4
1218 48,1 75,7 1268 29,6 m 1318 47,7 0,0
1219 50,5 75,8 1269 40,4 0,0 1319 42,6 274
1220 53,6 76,7 1270 51,2 m 1320 42,1 53,5
1221 56,9 77,1 1271 49,6 m 1321 41,8 445
1222 60,2 78,7 1272 48,0 m 1322 41,4 41,1
1223 63,7 78,0 1273 46,4 m 1323 41,0 21,0
1224 67,2 79,6 1274 45,0 m 1324 40,3 0,0
1225 70,7 80,9 1275 43,6 m 1325 39,3 10
1226 74,1 81,1 1276 42,3 m 1326 38,3 15,2
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1227 77,5 83,6 1277 41,0 m 1327 37,6 57,8
1228 80,8 85,6 1278 39,6 m 1328 37,3 73,2
1229 84,1 81,6 1279 38,3 m 1329 37,3 59,8
1230 87,4 88,3 1280 37,1 m 1330 37,4 52,2
1231 90,5 91,9 1281 359 m 1331 37,4 16,9
1232 93,5 94,1 1282 34,6 m 1332 37,1 34,3
1233 96,8 96,6 1283 33,0 m 1333 36,7 51,9
1234 100,0 m 1284 31,1 m 1334 36,2 25,3
1235 96,0 m 1285 29,2 m 1335 35,6 m
1236 81,9 m 1286 43,3 0,0 1336 34,6 m
1237 68,1 m 1287 57,4 32,8 1337 33,2 m
1238 58,1 84,7 1288 59,9 65,4 1338 31,6 m
1339 30,1 m 1389 50,4 50,2 1439 36,3 98,8
1340 28,8 m 1390 53,0 26,1 1440 37,7 100,0
1341 28,0 29,5 1391 59,5 0,0 1441 39,2 100,0
1342 28,6 100,0 1392 66,2 38,4 1442 40,9 100,0
1343 28,8 97,3 1393 66,4 76,7 1443 42,4 99,5
1344 28,8 73,4 1394 67,6 100,0 1444 43,8 98,7
1345 29,6 56,9 1395 68,4 76,6 1445 45,4 97,3
1346 30,3 91,7 1396 68,2 47,2 1446 47,0 96,6
1347 31,0 90,5 1397 69,0 81,4 1447 47,8 96,2
1348 31,8 81,7 1398 69,7 40,6 1448 48,8 96,3
1349 32,6 79,5 1399 54,7 0,0 1449 50,5 95,1
1350 33,5 86,9 1400 39,8 19,9 1450 51,0 95,9
1351 34,6 100,0 1401 36,3 40,0 1451 52,0 94,3
1352 35,6 78,7 1402 36,7 59,4 1452 52,6 94,6
1353 36,4 50,5 1403 36,6 775 1453 53,0 65,5
1354 37,0 57,0 1404 36,8 94,3 1454 53,2 0,0
1355 37,3 69,1 1405 36,8 100,0 1455 53,2 m
1356 37,6 49,5 1406 36,4 100,0 1456 52,6 m
1357 37,8 44,4 1407 36,3 79,7 1457 52,1 m
1358 37,8 43,4 1408 36,7 49,5 1458 51,8 m
1359 37,8 34,8 1409 36,6 39,3 1459 51,3 m
1360 37,6 24,0 1410 37,3 62,8 1460 50,7 m
1361 37,2 m 1411 38,1 734 1461 50,7 m
1362 36,3 m 1412 39,0 72,9 1462 49,8 m
1363 35,1 m 1413 40,2 72,0 1463 49,4 m
1364 33,7 m 1414 41,5 71,2 1464 49,3 m
1365 32,4 m 1415 42,9 77,3 1465 49,1 m
1366 31,1 m 1416 44,4 76,6 1466 49,1 m
1367 29,9 m 1417 454 431 1467 49,1 8,3
1368 28,7 m 1418 45,3 53,9 1468 48,9 16,8
1369 29,0 58,6 1419 45,1 64,8 1469 48,8 21,3

1370 29,7 88,5 1420 46,5 74,2 1470 49,1 22,1
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1371 31,0 86,3 1421 47,7 75,2 1471 49,4 26,3
1372 31,8 43,4 1422 48,1 75,5 1472 49,8 39,2
1373 31,7 m 1423 48,6 75,8 1473 50,4 83,4
1374 29,9 m 1424 48,9 76,3 1474 51,4 90,6
1375 40,2 0,0 1425 49,9 75,5 1475 52,3 93,8
1376 50,4 m 1426 50,4 75,2 1476 53,3 94,0
1377 47,9 m 1427 51,1 74,6 1477 54,2 94,1
1378 45,0 m 1428 51,9 75,0 1478 54,9 94,3
1379 43,0 m 1429 52,7 37,2 1479 55,7 94,6
1380 40,6 m 1430 41,6 0,0 1480 56,1 94,9
1381 55,5 0,0 1431 30,4 36,6 1481 56,3 86,2
1382 70,4 41,7 1432 30,5 73,2 1482 56,2 64,1
1383 73,4 83,2 1433 30,3 81,6 1483 56,0 46,1
1384 74,0 83,7 1434 30,4 89,3 1484 56,2 334
1385 74,9 41,7 1435 31,5 90,4 1485 56,5 23,6
1386 60,0 0,0 1436 32,7 88,5 1486 56,3 18,6
1387 45,1 41,6 1437 33,7 97,2 1487 55,7 16,2
1388 47,7 84,2 1438 35,2 99,7 1488 56,0 159
1489 55,9 21,8 1539 57,0 59,5 1589 56,8 42,9
1490 55,8 20,9 1540 56,7 57,0 1590 56,5 42,8
1491 55,4 18,4 1541 56,7 69,8 1591 56,7 43,2
1492 55,7 25,1 1542 56,8 58,5 1592 56,5 42,8
1493 56,0 27,7 1543 56,8 47,2 1593 56,9 42,2
1494 55,8 22,4 1544 57,0 38,5 1594 56,5 43,1
1495 56,1 20,0 1545 57,0 32,8 1595 56,5 42,9
1496 55,7 174 1546 56,8 30,2 1596 56,7 42,7
1497 55,9 20,9 1547 57,0 27,0 1597 56,6 41,5
1498 56,0 22,9 1548 56,9 26,2 1598 56,9 41,8
1499 56,0 21,1 1549 56,7 26,2 1599 56,6 41,9
1500 55,1 19,2 1550 57,0 26,6 1600 56,7 42,6
1501 55,6 24,2 1551 56,7 27,8 1601 56,7 42,6
1502 55,4 25,6 1552 56,7 29,7 1602 56,7 41,5
1503 55,7 24,7 1553 56,8 32,1 1603 56,7 42,2
1504 55,9 24,0 1554 56,5 34,9 1604 56,5 42,2
1505 55,4 235 1555 56,6 34,9 1605 56,8 41,9
1506 55,7 30,9 1556 56,3 35,8 1606 56,5 42,0
1507 55,4 42,5 1557 56,6 36,6 1607 56,7 42,1
1508 55,3 25,8 1558 56,2 37,6 1608 56,4 41,9
1509 55,4 13 1559 56,6 38,2 1609 56,7 42,9
1510 55,0 m 1560 56,2 37,9 1610 56,7 41,8
1511 54,4 m 1561 56,6 37,5 1611 56,7 41,9
1512 54,2 m 1562 56,4 36,7 1612 56,8 42,0
1513 53,5 m 1563 56,5 34,8 1613 56,7 41,5
1514 52,4 m 1564 56,5 35,8 1614 56,6 41,9
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Bpewms Hopwm. uncino Kpl;/l"(r)}ll)ljl\;ll./lﬁ Bpewms Hopwm. uncino Kpl;flgfuhiﬁﬁ Bpems Hopwm. uucno Kpl;flgfuhiﬁﬁ
06opoToB MOMEHT 060poTOB MOMEHT obopoToB MOMEHT
c % % c % % c % %
1515 51,8 m 1565 56,5 36,2 1615 56,8 41,6
1516 50,7 m 1566 56,5 36,7 1616 56,6 41,6
1517 49,9 m 1567 56,7 37,8 1617 56,9 42,0
1518 49,1 m 1568 56,7 37,8 1618 56,7 40,7
1519 47,7 m 1569 56,6 36,6 1619 56,7 39,3
1520 47,3 m 1570 56,8 36,1 1620 56,5 41,4
1521 46,9 m 1571 56,5 36,8 1621 56,4 44.9
1522 46,9 m 1572 56,9 35,9 1622 56,8 45,2
1523 47,2 m 1573 56,7 35,0 1623 56,6 43,6
1524 47,8 m 1574 56,5 36,0 1624 56,8 42,2
1525 48,2 0,0 1575 56,4 36,5 1625 56,5 42,3
1526 48,8 23,0 1576 56,5 38,0 1626 56,5 44,4
1527 49,1 67,9 1577 56,5 39,9 1627 56,9 45,1
1528 49,4 73,7 1578 56,4 42,1 1628 56,4 45,0
1529 49,8 75,0 1579 56,5 47,0 1629 56,7 46,3
1530 50,4 75,8 1580 56,4 48,0 1630 56,7 45,5
1531 51,4 73,9 1581 56,1 49,1 1631 56,8 45,0
1532 52,3 72,2 1582 56,4 48,9 1632 56,7 44,9
1533 53,3 71,2 1583 56,4 48,2 1633 56,6 45,2
1534 54,6 71,2 1584 56,5 48,3 1634 56,8 46,0
1535 55,4 68,7 1585 56,5 47,9 1635 56,5 46,6
1536 56,7 67,0 1586 56,6 46,8 1636 56,6 48,3
1537 57,2 64,6 1587 56,6 46,2 1637 56,4 48,6
1538 57,3 61,9 1588 56,5 44,4 1638 56,6 50,3
1639 56,3 51,9 1689 57,6 8,9 1739 56,1 46,8
1640 56,5 54,1 1690 57,5 8,0 1740 56,1 45,8
1641 56,3 54,9 1691 57,5 58 1741 56,2 46,0
1642 56,4 55,0 1692 57,3 58 1742 56,3 45,9
1643 56,4 56,2 1693 57,6 55 1743 56,3 45,9
1644 56,2 58,6 1694 57,3 4,5 1744 56,2 44,6
1645 56,2 59,1 1695 57,2 3,2 1745 56,2 46,0
1646 56,2 62,5 1696 57,2 31 1746 56,4 46,2
1647 56,4 62,8 1697 57,3 4,9 1747 55,8 m
1648 56,0 64,7 1698 57,3 4,2 1748 55,5 m
1649 56,4 65,6 1699 56,9 55 1749 55,0 m
1650 56,2 67,7 1700 57,1 51 1750 54,1 m
1651 55,9 68,9 1701 57,0 52 1751 54,0 m
1652 56,1 68,9 1702 56,9 55 1752 53,3 m
1653 55,8 69,5 1703 56,6 54 1753 52,6 m
1654 56,0 69,8 1704 57,1 6,1 1754 51,8 m
1655 56,2 69,3 1705 56,7 57 1755 50,7 m
1656 56,2 69,8 1706 56,8 58 1756 49,9 m
1657 56,4 69,2 1707 57,0 6,1 1757 49,1 m
1658 56,3 68,7 1708 56,7 59 1758 47,7 m
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Bpewms Hopwm. uncino Kpl;/l"(r)}ll)ljl\;ll./lﬁ Bpewms Hopwm. uncino Kpl;flgfuhiﬁﬁ Bpems Hopwm. uucno Kpl;flgfuhiﬁﬁ
06opoToB MOMEHT 060poTOB MOMEHT obopoToB MOMEHT

c % % c % % c % %
1659 56,2 69,4 1709 57,0 6,6 1759 46,8 m
1660 56,2 69,5 1710 56,9 6,4 1760 45,7 m
1661 56,2 70,0 1711 56,7 6,7 1761 44,8 m
1662 56,4 69,7 1712 56,9 6,9 1762 43,9 m
1663 56,2 70,2 1713 56,8 5,6 1763 42,9 m
1664 56,4 70,5 1714 56,6 51 1764 41,5 m
1665 56,1 70,5 1715 56,6 6,5 1765 39,5 m
1666 56,5 69,7 1716 56,5 10,0 1766 36,7 m
1667 56,2 69,3 1717 56,6 12,4 1767 33,8 m
1668 56,5 70,9 1718 56,5 14,5 1768 31,0 m
1669 56,4 70,8 1719 56,6 16,3 1769 40,0 0,0
1670 56,3 71,1 1720 56,3 18,1 1770 49,1 m
1671 56,4 71,0 1721 56,6 20,7 1771 46,2 m
1672 56,7 68,6 1722 56,1 22,6 1772 43,1 m
1673 56,8 68,6 1723 56,3 25,8 1773 39,9 m
1674 56,6 68,0 1724 56,4 21,7 1774 36,6 m
1675 56,8 65,1 1725 56,0 29,7 1775 33,6 m
1676 56,9 60,9 1726 56,1 32,6 1776 30,5 m
1677 57,1 57,4 1727 55,9 34,9 1777 42,8 0,0
1678 57,1 54,3 1728 55,9 36,4 1778 55,2 m
1679 57,0 48,6 1729 56,0 39,2 1779 49,9 m
1680 57,4 44,1 1730 55,9 41,4 1780 44,0 m
1681 57,4 40,2 1731 55,5 442 1781 37,6 m
1682 57,6 36,9 1732 55,9 46,4 1782 47,2 0,0
1683 57,5 34,2 1733 55,8 48,3 1783 56,8 m
1684 57,4 31,1 1734 55,6 49,1 1784 47,5 m
1685 57,5 259 1735 55,8 49,3 1785 42,9 m
1686 57,5 20,7 1736 55,9 47,7 1786 31,6 m
1687 57,6 16,4 1737 55,9 47,4 1787 258 m
1688 57,6 124 1738 55,8 46,9 1788 19,9 m
1789 14,0 m
1790 8,1 m
1791 2,2 m
1792 0,0 0,0
1793 0,0 0,0
1794 0,0 0,0
1795 0,0 0,0
1796 0,0 0,0
1797 0,0 0,0
1798 0,0 0,0
1799 0,0 0,0
1800 0,0 0,0

M = IpPOKpyTKa JABUraTels Ha JUHAMOMETPE
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[pwioxenne 2
A.2.1 5TAJIOHHOE IM3EJILHOE TOITJIMBO
Mpenensr 1/

Tapametp Enununa YT Fve— MeTto ucbITaHUS
IleraHoBOE YHCIIO 52 54 1SO 5165
Inotrocts mpu 15°C kr/m® 833 837 SO 3675
Ileperonka:

- 50% o6BeMma, °C 245 SO 3405

- 95% o0Obema, °C 345 350

- KOHEYHas! TOYKA KUIICHHS °C 370

TeMmeparypa BCIIBIIIKA °C 55 ISO 2719
Temnepartypa 3aKynopku °C -5 EN 116
XOJIOZHOTO (pHUIbTPa

Kunemarnueckas BA3KOCTh mmZ/c 2,3 33 1SO 3104
npu 40°C

TTonunuknuueckue % Mm/Mm 2,0 6,0 EN 12916
apoMaTHYeCKHe YIIeBOAOPOIBI

VIIIepoHbIi 0OCTaTOK 10 % m/m 0,2 1SO 10370
Konpazcony (10% DR)

ConieprkaHue 3016l %/m 0,01 EN-1SO 6245
CoepxaHue BOJIBI % m/m 0,02 EN-1SO 12937
Copnepxanue cepbl mr/kr 10 EN-1SO 14596
Oxwucnenue meau npu 50°C 1 EN-1SO 2160
Cwmazounoe cpoiictBo (HFRR M MKM 400 CEC F-06-A-96
npu 60°C)

[Toxa3zaTens HeHTpaTH3aIUU mr KOH/r 0,02

CTOHMKOCTDL K OKHUCIIEHUIO Mr/Mi1 0,025 EN-1S0O 12205
v 3HaueHHMs1, yKa3aHHbIE B TEXHUYECKUX TPEOOBaHUSIX, SBJISIOTCS "UCTUHHBIMU 3HaueHusiMu"' . [Ipn

OIpe/ieJIeHUH TIpe/IeNIbHBIX 3HaYeHn I ObUIN HCTIoNIb30BaHbl yesioBus crangapTa | SO 4259 "HedrenpoaykTsr:
oIpejieIeHUe U IPUMEHEHHE TOUHBIX JIAHHBIX O METO/IaX UCIIBITAHUS ", & IPU YCTAaHOBJICHMH MUHUMAJILHON
BEJIMUMHBI IPUHUMAIIMCh BO BHUMaHUE MUHUMAaNbHast pa3Hula 2R BbIlIE HYJIEBOTO 3HAUYEHHsI;, NPHU YCTAHOBJICHUH
MaKCHMaJIbHOr0 1 MUHMMAJILHOTO 3HAaU€HUH MUHHMAaJbHAsl Pa3HHUIIA MEXKly STUMH BelIMUMHaMU cocTaBisieT 4R
(R = BOCTIPOM3BOANMOCTS).

HesaBucumo ot 3T0i1 cHCTEMBI H3MEpeHHs1, KOTOpas HeoOXoJMMa 0 TEXHUYECKHM IIPUYHHAM,
NPOU3BOUTEIIIO TOILUIMBA CICAYET, TEM He MEHee, CTPEMUTHCS K HyJIeBOMY 3HAUCHHMIO B TOM CIIydae, eCiiu
NpeIyCMOTPEHHOE MaKCUMalIbHOE 3HaYeHHe paBHseTcs 2R, U K cCpeJHeMY 3HAUCHHUIO B TOM cilydae, €CIH
CYILECTBYIOT MaKCHMaJIbHBIIl 1 MUHUMAJIBHBIN Mpeaestsl. Ecii HeoOX0quMO YTOUHHUTE BOIPOC O TOM,
COOTBETCTBYET JIM JIaHHOE TOIUIMBO TEXHUYECKHM TpeOOBaHMSM, CIeAyeT NPUMEHTh ycioBus crannapra | SO 4259,
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A.2.2 O3TAJIOHHOE AM3EJIbBHOE TOIUIMBO 2-D COEAMHEHHbBIX

ILITATOB AMEPUKHU
Enununa Merton ucnbiTanus [Ipenenst
ITapametp
Munumym Maxkcumym

IleranoBoe 4uciIo JI ASTM D 613 40 50
IleTaHOBBII HHIIEKC JI ASTM D 976 40 50
ITnorHocTts mpu 15°C kriv® ASTM D 1298 840 865
Tleperonka ASTM D 86

- HaYajJbHAas TOYKA KUIICHU, °C 171 204

- 10% o6bvema °C 204 238

- 50% ob6bema °C 243 282

- 90% ob6bema °C 293 332

- KOHEYHasl TOUKa KUIIEHHs °C 321 366
Temmneparypa BCIBIIIKN °C ASTM D 93 54 -
Kunematmueckas Bs3kocts npu 37,9°C Mmc ASTM D 445 2 3,2
BecoBast 10515t cepbl MITH. ASTM D 2785 7 15
Oo6beMHast 10151 apOMaTHIECKHUX BEIECTB MPOLICHTHI 00beMa ASTM D 1319 27 -

A.2.3 O9TAJIOHHOE AMN3EJIbHOE TOIUJIMBO AITOHUUA
ITapameTtp Enununa Merton Copr 1 Copt 2 CepTuduuupoBaHHbIH
HCNBITAHUS au3esb
MHUH. MaKCc. MHUH. MaKc. MHH. MaKCc.
IleranoBoe uunciIo 1SO 4264 50 - 45 - 45 -
Tleperonka 1SO 3405
90% o6vema °C - 360 - 350 - 350

Temmneparypa BCIBIIIKN °C 1SO 3405 50 - 50 - 50 -
Temmnepatypa 3aKynopku

XOJIOJHOTO (HIBTpa °C 1CS 75.160.20 - -1 - -5 - -
Touka TekydecTH °C 1SO 3015 - -2,5 - -7,5 - -
Kunemaruueckas BI3KOCTb

npu 30°C e 1SO 2909 2,7 - 35 - 25 -
MaccoBast 10Jis cepbl % 1SO 4260 - 0,005 - 0,005 - 0,005
Maccosas noins

YIJIEPOJHOTO OCTaTKa

(10-tipouieHTHBIH 0CaIOK) MT 1SO 4260 - 01 - 01 - -
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Ipunoxenue 3

MN3MEPUTEJIBHOE OBOPYJIOBAHUE
A31 Cucrema aganmsa
A311 Bsenenue

B HacTosi1ieM npuI10’K€HNN COJIEPKATCsl OCHOBHBIE TPEOOBaHUS U 00ILKE ONHUCAHUS
cucteMm oTOopa npob u aHanu3a. [[0CKONIbKY SKBUBAJIEHTHBIE PE3YJIBTAaThl MOKHO
MOJYYHUTD C TIOMOUIBIO Pa3IMYHBIX KOH(PUTYpAIHid, TOYHOE COOIIOICHUE CXEM,
noka3aHHbIX Ha puc. 9 u 10, He obs3arensHO. OHAKO COOTBETCTBUE TAKUM
OCHOBHBIM TPEOOBaHUSIM, KaK pazMep NpoOOOTOOPHON MarucTpaiu, HarpeBaHUe U
KOHCTPYKIIUS, SBJIIETCA 0053aTeNbHBIM. J[JIs1 TOTydeHus JOTOTHUTEIbHON
UH(GOPMAIIUU U COTJIACOBAHUS (PYHKIIMI CHCTEM, COCTOSIIUX U3 Pa3TUIHBIX
KOMITOHEHTOB, MO>KHO MCITOJIb30BaTh TAKKE KOMIIOHEHTHI, KaK MPUOOPHI, KJIANaHBbI,
COJICHOU/IbI, HACOCHI, MUTATEIN U BRIKIIOYATENH. Jlpyrrue KOMIOHEHTHI, KOTOPhIE HE
HYKHBI JIsl 00ecriedeHHs] He0OXO0AMMONM TOYHOCTU HEKOTOPBIX CUCTEM, MOTYT HE
UCIIOJIb30BAThCS, €CIIM OTKA3 OT UX MCIOJIb30BAHUS OCHOBAH Ha HaJUIeKallei
TEXHUYECKOM IIPaKTHUKE.

A.312  OnucanHas HUXKE CHCTEMa aHAIN3a JUIs OTIPENIEICHUs] BBIOPOCOB Ta3000pa3HbIX
BEILIECTB B MepBUYHBIX (prc. 9) win B pa3peskeHHbIX (puc. 10) BEIXJIOMHBIX ra3ax
OCHOBAaHa Ha UCIIOJIb30BAHNH:

a)  anamusatopa HFID unmu FID s 3amepa yriieBoiopo/ios;
b)  anmammzaropor NDIR st 3amepa okucH yriaepo/ia U IByOKHUCH YIJIEpO/a;
c) anammszaropa HCLD wunu CLD st 3amMepa OKHCIIOB a30Ta.

[Ipo6a 15 BceX KOMIIOHEHTOB MOKET OTOMPATHCS € TIOMOIIBIO OJJTHOTO
poO0OTOOPHUKA U 3aTEM PA3/ENAThCS BHYTPHU CUCTEMBI U HAIIPABIISATHCS B
pasnuuHble aHanu3atopbl. [Ipu kenaHnyu MOKHO MCITIONB30BaTh J1BA
poOOOTOOPHHUKA, PACHIOI0KEHHBIX B HEOCPEACTBEHHON OJIM30CTH APYT OT APYTa.
Crenyer crneauTh 3a TeM, YTOOBI HU B OJTHOM TOYKE CHCTEMBI aHAJIM3a HEe
IPOMCXO/IMIIA KOHICHCAIIUS KOMIIOHEHTOB BBIXJIOITHBIX T'a30B (BKJIFOYasi BOIY U
CEPHYIO KHCIIOTY).
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PI/IC. 9: HpI/IHIII/IHI/IaJIBHaH cXeMa CUCTCMBbI aHaJIn3a HepBHqHBIX BBIXJIOITHBIX

razoB s 3amepa CO, CO,, NO,, HC
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a = B aTMoccepy b = HyneBon, NOBEpPOYHbLIV ra3 € = CMecUTENbHbIN kaHan d = Heobs3aTenbHO

Puc. 10:  TIpuHIunuaibHas cXeMa CHCTEMbI aHAIHM3a Pa3PKCHHBIX BBIXJIOMHBIX
ra3oB just 3amepa CO, CO,, NOy, HC

A.3.1.3  Kommonents - puc. 9u 10
EP Brixnonnas tpyba

SP [Tpo60OTOOPHHK MMEPBUYHBIX BBIXJIOMHBIX ra30B (TOJIBKO pHc. 9)
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PexomenryeTcst HCIIONB30BATh MPSIMOI MPOOOOTOOPHUK M3 HEPIKABEIOIIEH CTaJH C
HECKOJILKUMH OTBEPCTHSIMH U 3aKPBITHIM KOHIIOM. BHYTpeHHUIT nuameTp He
JIOJDKEH TPEBBIIIATh BHYTPEHHETO TMaMeTpa MpoOooTOOPHON MarucTpau.
TonmuHa cTeHOK MpoO0OTOOPHUKA HE 10JIKHA IpeBbimaTh 1 MM. B Tpex
Pa3IMYHBIX PaIMAIbHBIX MJIOCKOCTSX JIOJDKHO OBITh HE MEHEe TPEX OTBEPCTHH IS
oTbopa npod NpUOIUZUTETHLHO B OJIMHAKOBOM pexuMe moToka. CedeHue
poOOOTOOPHHKA JTIOJDKHO cOCTaBIsAThL He MeHee 80% oT muameTpa BBIXJIOHON
TpyObl. MOTYT HCIIOTIB30BAThCS OJIMH MITH JIBA IPOOOOTOOPHUKA.

Sp2 [Tpo6oor6opruK M1 oT60pa mpod HC B pa3pekeHHBIX BHIXJIOMHBIX Ta3ax
(rombko puc. 10)

[Tpo60OTOOPHUK JTOKEH:

a)  paccMaTpHBaThCs B KQUeCTBE IMEPBOT0 yuacTKa pazMepoM 254 MM - 762 MM
poOOOTOOPHON MarucTpaly s yrieBogopoaoB HSL1;

b)  wMeTh BHyTpEeHHHII AUaMETp HE MeHee 5 MM;

C)  ObITh ycTaHOBIEH B cMecuTedbHOM KaHaie DT (puc. 15) B Touke, rie
HPOUCXOINUT CMEUICHHE Pa3peKAIONIEro BO31yXa U BBIXJIOIMHBIX I'a30B
(T.e. mpUOIM3UTENBHO HA pacCTOsIHUY, paBHOM 10 auameTpaM CMECHTEIBHOTO
KaHaJla OT TOYKH, B KOTOPO# BBIXJIOIHBIE ra3bl MOMAJAI0T B CMECHTEIIbHBIH
KaHa);

d) HaxXOmUTHCS HA OCTATOYHOM yaaneHuH (B paauaabHOM HAIPABICHUN) OT
OCTaJIbHBIX MPOOOOTOOPHUKOB, & CTEHKU KaHaja I0JKHBI OBITh TAKUMU, YTOOBI
UCKITIOYUTDH BIUSHUE JTI000H TYypOyJIEHTHOCTH WM 3aBUXPEHU,

€)  HarpeBaThCs TAKUM 00pa30M, YTOOBI MOBBICUTH TEMIIEPATYPY Ta30BOr0 MOTOKA
10 463 K £ 10 K (190°C + 10°C) Ha BbIx0/1¢ TPOOOOTOOPHHKA UITH JI0
385K + 10K (112°C £ 10°C) mst qurateneii ¢ mpHHYIATEIbHBIM
32KUTAHHEM;

f)  He HarpeBarbcs B cityuae usMepeHus ¢ nomoisio FID (B xomoaHom
COCTOSIHUH).

SP3 [Tpo6ooT6opuuK mist or6opa mpod CO, CO2, NOX B pa3pekeHHBIX

BBIXJIOMHBIX ra3ax (Tosnbko puc. 10)



ECE/TRANS/180/Add.4
page 137

[Tpo60OTOOPHUK JTOKEH:

d)  HaxXOJIUTHCS B TOM K€ TUIOCKOCTH, 4TO U SP2;

b) HaxoaMTHCS HA TOCTATOYHOM yjaaieHHH (B paauaabHOM HAIPABICHHU) OT
OCTaJIbHBIX MPOOOOTOOPHUKOB, & CTEHKU KaHaJa JIOJKHBI OBITh TAKMMH, YTOOBI

UCKITIOYUTH BIUSHUE JTI000H TypOyJIEHTHOCTH W 3aBUXPEHUI,

C)  OBITb U30JUPOBAHHBIM M HArPEBAThLCS IO BCEH CBOEH JITMHE 0 TEMIIEPATYPHI
ne menee 328 K (55°C) mist mpeoTBpaieHuss KOHACHCAIIUH BOIBI.

HF1  HarpeBaemslii mpeaBapuTebHblid GUiIbTp (He 00s3aTeseH)
Temneparypa g0KHA OBITH TaKOM XKe, Kak 1 Temneparypa HSL1.
HF2  Harpesaemsiii hpunbtp
OuIbTp AOIKEH OBITH B COCTOSIHUM 33JICPKUBATH JIFOOBIC TBEPbIC YACTHIIBI,
HaXoJsIIHecs B mpo0e rasa, 10 MomajaHus B aHaU3aTop. TeMrepaTtypa JohKHa
OBITH TOH ke, uTo U Temneparypa HSL1. ®unbTp MeHsETCS IO Mepe
HEOOXOIMMOCTH.
HSL1 TlomorpeBaemasi mpoOOOTOOpHAS MarucTpalb
[TpoGooTOopHas marucTpaiab obecrieynBaeT 0TOOp MPoOd ra3a Ha yJyacTKe OT
eIMHUYHOTO MPOOOOTOOPHHKA 0 TOUKH (TOYEK) pa3zeeHuUs MOTOKa U
anaim3aropa HC.
[TpoGooTOOpHAs MarucTpalib JOJKHA!
d)  WMeTh BHYTPEHHHI quameTrp He MeHee 4 MM u He Goee 13,5 mwvm;
b)  ObITH U3rOTOBIICHA U3 HEPIKABEIOIICH CTAIN MU MOJUTETPAdTOPITHIICHA,
C)  OBITh B COCTOSIHUH MOJJICPKUBATH TEMIIEPATypy CTEHOK Ha YPOBHE

463 K £ 10K (190°C £ 10°C), u3MmepsieMyro Ha KayKI0M OTAEIHHO

KOHTPOJIMPYEMOM YYacCTKe HarpeBaHUs, €CJIM TeMIIepaTypa BBIXJIOITHOTO ra3a B
npobooTbopHKKe cocTaniseT He 6osee 463 K (190°C);
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d)  OBITB B COCTOSIHUM MOJCPKUBATH TEMIIEPATypy CTEHOK Ha YPOBHE OoJiee
453 K (180°C), ecnu Temrepatypa BBIXJIOIHOTO Ta3a B MPoO0OTOOPHUKE
npesbimaet 463 K (190°C);

€)  OBITh B COCTOSIHUM MOJICPKUBATH TeMIIepaTypy raza Ha yposHe 463 K + 10 K
(190°C + 10°C) HenocpencTBeHHO niepe HarpeBaeMbiM GuiibTpoM HF2
HFID.

HSL2 [TomorpeBaemas mpoboordbopHas Maructpaib st NOy

[Tpo6ooTOOpHas MarucTpalib JOJKHA!

d)  OBITh B COCTOSIHUM MOJICPKUBATH TEMIIEpaTypy CTEHOK B nipenenax 328 K -
473 K (55°C - 200°C) Ha yuacTke 10 peodpa3zoBaTess B ciaydae H3MEPEeHUs
Ha CyXO#l OCHOBE U JI0 aHaJIM3aTopa B Cllydae U3MEPCHHUs Ha BIIXKHOH OCHOBE;

b)  OBITH U3rOTOBIICHA U3 HEPIKABEIOLICH CTANIN HITU MOTUTETPAPTOPITHIICHA.

HP [TogorpeBaemslii Hacoc 1715t 0TOOpa MPoo

Hacoc narpeaetcst 1o Temneparypst HSL.

SL [Tpo6ooT6oprast maructpans s CO u CO,

MarucTpanb J07KHA OBITh U3TOTOBIICHA U3 TOTUTETPA()TOPITUIICHA WITH
HeprkaBerolell cranu. OHa MOKET IOJIOTPeBaThCs WK HE MOJ0rPEBATHCS.

HC Amnamuzarop HFID

HarpeBaemslii miiamMeHHO-noHM3anonHbl gerekrop (HFID) win miamenHo-
noHu3aimonnsii aerexrop (FID) s onpeneneHus coaepikaHus yrieBo10pO/I0B.
Temneparypa HFID momxkna mognepxxuBarbes B npeaenax 453 K - 473 K

(180°C - 200°C).

CO, CO, Amnammzatop NDIR
Ananmuzatopsl NDIR aiis onipenenenust coaep:kanusi OKUCH yriepoja U IBYyOKUCH

yriepoaa (1u1s onpezeneHust KodguireHTa paspeskeHus i namepernus PT He
o0s13aTeeH).
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NOy Anamzatop CLD

Anammzarop CLD unmun HCLD muis onpenenenust cogep:kanusi OKucoB a3ora. Eciu
ucnons3yercst HCLD, To TemnepaTypa J0KHA MOAIEPKUBATHCS B TIpeaesax
328K - 473 K (55°C - 200°C).

B PesepByap s oxnaxaenus (st uzmeperus NO He 00s3aTeneH)

JIyist oXJaKIeHUsI M KOHJISHCAITMH BOJIBI U3 MPOO BBIXJIOMHBIX Ta30B. He o0s3aTerneH,
€CJIM B aHAIM3ATOPE HE MTPOUCXOUT HHTEPPEPEHITUS BOIASHOTO T1apa B
cootBeTcTBUU ¢ myHKTOM 9.3.9.2.2. Ecnu Bosa yJaisieTcss METOIOM KOHJISHCAIUH,
TO TeMITepaTypa MpoOkI ra3a WK TOYKA POCHI TOJDKHBI KOHTPOJIHUPOBATHCS TUOO Ha
YPOBHE BOJIOOTACIUTENSI, THOO 32 HUM. Temmeparypa mpoObl Ta3a WU TOYKa POCHI
He nosnkHbI npeBbimats 280 K (7°C). Mcnonb3oBaHNe XUMHUUECKHX CYIIEK JUIs
yajaeHus BOJIbI U3 MPOOKI HE JOMYCKAETCS.

BK Kamepa as poHoBOM KOHIIEHTpaluu (He 00s3aTesbHa; ToJabko puc. 10)
Jnist u3mepeHusi GOHOBBIX KOHIICHTPAITHA.

BG Kamepa as ot6opa nipo06 (He obs3arenbHa; TosbKo puc. 10)

st u3MepeHrs KOHIIEHTpaluid mpoo.

Meron otnenenust HemeTanoBbIxX ¢Gpakiuii (NMC)

Otaenutenb Gpakiuy OKUCIISIET BCE YIIIEBOAOPOIbI, 3a uckitoueHueM CH, - CO, n
H20O, Takum o06pazom, 4to npu npoxoxaeHuu mpoos: uepes NMC HFID
peructpupyet Toapko CHa. B nomonnenue k 00braHO#M cxeme oTdopa nmpod HC
(cm. puc. 9 u 10) He0OXO0IMMO YCTaHOBUTH JIOTIOJHUTEIBHYIO CXeMY 0TOOpa pod
HC, ocHammeHnHyr0 oTAenuTeNeM, Kak moka3aHo Ha puc. 11. Dto mo3BomseT
OJIHOBPEMEHHO n3MepsITh oomiee coaepxkanue HC u NMHC.

Jlo Havaya UCIbITaHUsI HEOOXOAUMO CHSATh XapaKTEPUCTUKH OTACITUTENS QPaKIuK
10 OTHOIICHHIO K €ro KaTamuTuieckomy Bo3aeicTuto Ha CHa u CoHg ipu
COOTBETCTBYIOLIMX 3HaYeHUsX H20, oTpaskaromux cOCTOSIHUE MOTOKA BBIXJIOMHBIX
razoB, npu Temneparype 600 K (327°C) wu Bbime. Touka pocsl 1 ypoBeHb Oy
B3ATOT0 M3 MPOOBI MOTOKA BHIXJIOMHBIX T'a30B, JOJKHBI OBITh U3BECTHBI.
OtHocurenpHOe cpabareiBanue FID ma CH, u CyHg onipenensiercst B COOTBETCTBUU C
nyHkrom 9.3.8.
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> 5 aTmocepy

HymeBot, .. I 1 @ =----

nosepounsiii ras Y1

= NMC He =PwBamvo-
cepy

npoba
B aTMO-

= HE ’ cdepy

L >3 atmocdepy

Puc. 11: IlpuHuunuanbHasi cxema aHaJu3a MeTaHa ¢ IOMOUIbIO OTJIEIUTENS
MeTaHOBbIX (pakiuit NMC

A.315  KowmmoneHnTs - puc. 11
NMC OTnenurenb HEMETAaHOBBIX (hpaKIIHiA
JU1st OKUCIICHHUS BCEX YIJIEBOJIOPOAOB, KPOME METAHa.

HC

HarpeBaemplii ruiaMmeHHO-HOHU3aMOHHBIN eTektop (HFID) win mnamenHo-
nonusannonueii rerexkrop (FID) s nsmepenns konnenrpamuu HC u CH,.

Temneparypa HFID nomkna mognepxuBarbes B npenenax 453 K - 473 K
(180°C - 200°C).

V1 CeneKkTOpHBIN KianaH

Jl1g oTeneHus HyJIeBOro U IOBEPOYHOTO Ta3a.

R Perynarop nasnenus

JIJist KOHTPOJIS TaBlieHUs B IPpoO0OTOOPHOM MarucTpanu u pacxoja razos B HFID.

A32 Cucrema pa3zpexeHust 1 0T00pa Mpod TBEPbIX YaCTHUI]
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BBeneunue

B nacrosimmem 100aBIeHNN COepKATC OCHOBHBIE TPEOOBAaHNUS M OOIIUE OMMCAHUS
CHCTEM pa3pekeHHsi 1 0TOOpa TBEP/BbIX YacTHIl. [10CKOIBKY SKBUBaJICHTHBIC
PE3yIABTATHI MOKHO MOJYYUTH C TIOMOIIBIO PA3TMYHBIX KOH(UTYpaIii, TOUHOE
coOIoZICHHE CXeM, MTOKa3aHHbIX Ha puc. 12-17, ne obs3arensHo. OmHAKO
COOTBETCTBUE TAaKUM OCHOBHBIM TPEOOBaHUSM, KaK pazMep mpoOooTOOpHOI
MarucTpal, HarpeBaHue U KOHCTPYKLUS, SBIISICTCS 00s3aTeNbHbIM. J{JIs1 moTyueHust
JIOTIOJTHUTEIHHON HH(OPMAINH U COTJIACOBAaHUS (PYHKIIMI CUCTEM, COCTOSIINX U3
ATUX KOMITOHEHTOB, MOTYT HCIIOJIb30BAThCS JOMOTHUTEIbHBIE KOMIIOHEHTHI, TAKHUe,
KaK KJIaaHbl, COJICHOU/IbI, HACOCHI M MEepeKIItoyaren. Jpyrue KOMIIOHEHTHI,
KOTOpbIE HE HY)KHBI [T 00ecrieueHHst He0OOXOAMMOM TOUHOCTH HEKOTOPBIX CHUCTEM,
MOTYT HE UCIOJIb30BaThCS, €CIIU OTKA3 OT UX UCIOJIb30BaHNS OCHOBAH Ha

HaJUIeKaIeH TEXHUYECKOU IPAKTUKE.
Onucanue cucTeMbl YaCTUYHOTO pa3peXeHUs IOTOKA

OnucaHHas HIDKE CUCTEMa Pa3peKeHUs] OCHOBAaHA HA YACTHYHOM Pa3peKCHUH
IIOTOKAa BBIXJIOITHBIX I'a30B. Pa3I[eJIeHI/IC IIOTOKAa BBIXJIOITHBIX I'a30B 1 HOCJIGI[}/IOIHI/Iﬁ
IPOIIECC Pa3peKEHUS] MOTYT OCYIIECTBIISITHCS C TIOMOIIIBIO CUCTEM Pa3peKeHUs
Pa3TUYHBIX TUTIOB. JIJIs OCTeAyIomero coopa TBEpAbIX YaCTHIl B CHCTEMY O0TOOpa
Hp06 TBCPABIX YaCTHUIL] HAITPABJIACTCA BECh ITOTOK Pa3pCKCHHBIX BBIXJIOITHBIX I'a30B
HJIN TOJIBKO YaCTb Pa3pCKCHHBIX BBIXJIOITHBIX I'a30B. HepBbIﬁ METOA HA3bIBACTCA
METOJIOM O0TOOpa MPOO B TIOJTHOM MTOTOKE, @ BTOPO - METOZOM 0TOOpa IIPOo0 B YaCTH
notoka. Pacder koadduimeHTa pa3pekeHus 3aBUCHT OT TUTIA UCTIOIh3YeMOH
CUCTCMBEI.

B cnyuae cucrem oT6opa mpo0 B MOTHOM MOTOKE, KaK IMOKa3aHo Ha puc. 12,
TICPBUYHBIC BBIXJIOIHBIC Ta3bl OJAKOTCS U3 BRIXJIOMHOW TpyOh! (EP) B
cmecutenbHbi kaHai (DT) yepes mpobooTdopHuK (SP) 1 nepeaaToynyro

tpyOy (TT). OOmmuii MOTOK Yepe3 KaHall peryIupyeTcst ¢ moMoIis peryisropa FC2
u Hacoca (P) cucrembr oT6opa npo6 TBepabIx yacTuil (cM. puc. 16). ITotok
pa3pekaroIero Bo3ayxa KOHTPOJIMpyeTcs peryisitopom motoka FC1, koTopsrii
MOYET UCTIOIB30BATH Cmew HITH Omaw U O B KQUECTBE CUTHAJIOB MOJIa4YX KOMAH/T JIIS
HE00XO0IMMOTO pa3/ieeHus TOTOKOB BBIXJIOMHBIX Ta30B. [loTok asst oT6opa mpoo,
nocrynatonmii B DT, mpeacrasiser co00# pa3HUIly MEXTy OOIIMM MOTOKOM U
MOTOKOM pa3pexaroliero Bozayxa. [lokasarens pacxoja pa3pexaromiero Bo3ayxa
U3MEPSAETCS ¢ TOMOIIBIO ycTpoiicTBa uaMepenus FM 1, a o6muii pacxon -

C TIOMOUIBIO YCTpocTBa m3MepeHust motoka FM 3 cuctemsr oT6opa mpod TBEpABIX
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gactull (cM. puc. 16). KoadduimeHt paspexxeHus: paCCUUTHIBACTCS [0 STHM JBYM
MOKa3aTessiM pacxo/a.

FL2

DaF FM1 T ! I.
—— _< : >_|:-,,<|_{ g}_ — T
I -3
1 b II
DT
f TT
Gy
| sof
L] .
|
a = BbIXJ10MHbIE rasbl b = HeobBs3aTenbHO ¢ = 6onee nogpobHo cm. puc. 16

Puc. 12:  Cxema CHCTEMBI YaCTHYHOTO Pa3peKEHHUS MOTOKA (C MOTHBIM
0TO0pOM TIP0o0)

[Tpu UCTIONB30BaHUK CUCTEMBI C YaCTHYHBIM 0TOOPOM TPO0, MMoKa3aHHOW Ha puc. 13,
TIEPBUYHBIC BBIXJIOMTHBIC Ta3bl MOIAIOTCS M3 BBIXJIOMHOW TpyOsl EP B cMecuTenbHbII
kanai DT yepe3 npobooroopuuk (SP) u nepenarounyro tpyoy (TT). OOmuit moTok
Yyepe3 KaHall perympyeTcsi ¢ TOMOIIBI0 perynsropa notoka FCL, mogcoemmHEeHHOTO
1100 K HACOCY, HATHETAIOIIEMY pa3peKaroIHii BO3yX B KaHAI, IO KOTOPOMY
MIPOXOJIUT IOJIHBINA MOTOK, THOO K BcackiBaroleMy Hacocy. Perymstop moroka FC1
MOYET UCTIOIB30BATh Cmew WU Qmaw U O B KAYECTBE CUTHAJIOB MTOJIA4YX KOMAH]T JISI
HEOOXOUMOT0 pa3/e/IeHUs MOTOKA BBIXJIOMHBIX ra3oB. [loTok s ot6opa npod DT
NpeJCTaBIsIeT COO0W Pa3HUILY MEXTY MOTHBIM IIOTOKOM M IMTOTOKOM Pa3peKaroIero
Bo3ayxa. [lokazaTens pacxoma pa3pekaroniero Bo3ayxa U3MepsieTcsi C MOMOIIIBIO
yCTpoicTBa u3MepeHus pacxoaa FM1, a pacxo/ MOTHOTO MOTOKA - C TIOMOIIBIO
ycTpoiictBa u3mepenus pacxogaa FM2. Koaddurment pazpexeHus: pacCunThIBaeTCS
10 ATHM JIBYM ITOKa3aTelisiM pacxoza. [IpoOsl TBepapIX yacTuil otouparotcs u3 DT ¢
MIOMOIIBI0 CHCTEMBI 0TOOpa PO TBepAbIX yacTuil (cM. puc. 16).
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FC1
b
(>100d
DAF FM1
<:> ( ) @ - PSP
f—— — by —|
PB | SB
DT
PTT FM2
? TT ¢
Imew d e

L]

EP

f

a
a=sBexyonHele ra3el D=8 PB it SB ¢ = Gostee moppo6HO cM. puc. 16

d = B cucremy oTGopa mpob TBEPABIX YacTull €= B atMocdepy

Puc.13: Cxema cUCTEMbI YaCTUYHOTO Pa3PEIKECHHUS MOTOKA (C YACTHUHBIM
0TO0pOM TIP0o0)

Komnonents! - puc. 12 u 13
EP Brixnonnas tTpy6a

BrixsonHas Tpy0a MOKET U30IMpOBaThCs. ISl CHUKEHHUS TETJIOBOM HHEPLUU
BBIXJIOTHOHM TPYOBI pEKOMEHTyeMO€ OTHOIIIEHUE TOJIINHBI CTEHKH K THAMETPY
nomkHo coctaBiaTh 0,015 nnn menee. Vcnonb30BaHue THOKUX CEKLIUH TOIKHO
OTPAaHNYUBATHCS COOTHOLLIEHUEM JUIMHBI K TUAMETPY, KOTOPOE TOJKHO COCTABIISATH
12 unu menee. [[ns cokparieHus HHEPIMOHHBIX OTIIOKEHUN KOJIIMYECTBO N3THO0OB
JIOJKHO CBOJMTHCS K MUHMUMYMY. Eciu B cuCTEMy BXOIUT IUIYLIUTEIb
UCIBITATEIBHOTO CTEH/IA, TO €0 TOXE MOKHO U301MpoBaTh. Pexomenayercs
UCTIOJIB30BaTh MPSAMYIO TPYOYy JUTMHOM, paBHOI 1IECTH AUaMeTpam TpyObl, 110
HaKOHEYHHKA MPOOOOTOOPHHKA U TPEM TUAMETpaM TPYOBI MOCIIe HEro.

SP [Tpo6GooTOopHUK
[Tpo60OTOOPHUK HOKEH OBITH OJHOTO U3 CIEAYIONTUX THUIIOB!

d)  OTKpbITas TpyOKa, oOpalleHHAas HABCTPEYy MOTOKY M yCTaHABJIMBaeMasi B
LIEHTPE BBIXJIONHOMN TPYyOHI;
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b)

d)

OTKpbITast TpyOKa, oOpallieHHas IepeHeN YacThIo 110 HaIlPaBJICHUIO TOTOKA U
YCTaHABIIMBAaeMasl B LIEHTPE BBIXJIOMHOMN TPYyOBI,

POOOOTOOPHHK C HECKOJIBKUMHU OTBEPCTUSIMHU, COOTBETCTBYIONTHI OMMCAHUIO
SP B mynkTe A.3.1.3;

POOOOTOOPHHK C KOHYCOOOPA3HBIM HAKOHEYHUKOM, OOpAIICHHBII HABCTPETY
MOTOKY ¥ YCTaHaBJIMBAEMBbIH B IIEHTPE BBIXJIONMHON TPYOBI, KaK MOKa3aHO Ha
puc. 14.

MuHMMaIbHBIN BHYTPEHHUN JUaMETP HAKOHEYHHKA IPOOOOTOOPHUKA JOIKEH

COCTaBIATh 4 MM. MUHUMAIBHOE COOTHOIIICHUE MCKAY INaMETpOM BBIXJIOTTHOM

TpYObI U AMAMETPOM MPOOOOTOOPHHKA TOIHKHO OBITH paBHO 4.

B ciyyae ucnons3oBaHus mpoOOOTOOPHHUKA THIIA &) HEMOCPEACTBEHHO Mepe/t

¢uIpTOIEpKATEEM YCTAaHABIMBACTCS WHEPLUMOHHBINA IPEBApUTEIBHBIN CeapaTop

(LIMKJIOHHOTO WIIK YJIapHOTO THIA), obecneunBaronuii SO-mponeHTHBIN YpOBEHb

3 GEKTUBHOCTH OTIEIEHUS YacThll pazmepoM 2,5-10 Mxm.

TT

MNpPOAOJBbHOE CEUYCHUE
—_—

i
ESN
0°

TIOTOK

E—

_@2m, _—|_'L_

Puc. 14: Cxema npo600TOOpHHKA C KOHHYECKUM HAKOHEYHUKOM

[lepenarounasi TpyOa BBIXJIOMHBIX Ta30B

[Tepenatounas Tpyoa:

a)

b)

JOJDKHA OBITh KaK MOXHO 00Jiee KOPOTKOM, HO He JutiHHee 1 M;

ee qruaMeTp IO0DKEH OBITh PaBeH MITH OOJIbIIIE JHaMeTpa IpoO0OTOOPHUKA, HO
He Ooitee 25 MM;

AOJIDKHA YCTAHABJIMBATHLCA B HEHTPC CMECCHUTCIILHOI'O KaHalla 1 OBITh
HaIllpaBJICHA B CTOPOHY ABHMIKCHUSA ITOTOKA.
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Tpy0Oa momxHa OBITH U30JIMPOBAHA C TOMOIIBIO MaTepHalia MAKCUMAIbHOM
terutonpoBoaHocThi0 0,05 BT/MK ¢ paguanbHOM TOMIMUHON U3OJSAIHH,
COOTBETCTBYIOIIEH AHaMETPy MPOOOOTOOPHHKA, HITH HArPeBATHCS.

FC1 Perynstop noroka

PerynsaTop noroka MokeT UCIOIb30BAThCS JIJIs1 PETYIUPOBAHUS IOTOKA
pa3pexarolero Bo3ayxa, Mpoxo/IsIiero uepe3 HarueTareabHbIi Hacoc PB u/unn
BcachIBarommid Hacoc SB. OH MokeT ObITh MOJIKITIOYEH K JaTYUKY MOJaudl CUTHAJIOB
pacxojia BBIXJIOTHBIX Ta30B, YKa3aHHBIX B MyHKTe 8.3.1. PerynsaTop moToka MOKHO
YCTaHaBJIMBATh J0 WM [TOCJIE€ COOTBETCTBYIOIIEIO BCAChIBAIOIIETO Hacoca. B ciydae
N0JJauy TPeABAPUTEIHHO CxkaToro Bo3ayxa FC1 HenmocpeacTBeHHO peryiupyer
pacxon Bo3ayxa.

FM1 YCTpoicTBO H3MEPEHUS pacxo1a

lMazomep win uHOM TPUOOP AJISE U3MEPEHHS PACX0/1a PA3PEKAIOIIETO BO3AyXa.
FM1 ycranaBnuBath He 00s13aTeNbHO, eciii PB oTkannOpoBaH JUIst U3MEpEeHus
pacxona.

DAF OubTp pazpexaroniero Bo3ayxa

Paspexaroriuii Bo3ayx (OKpy»KaroIiuii BO3yX, CHHTETHUECKHIA BO3/IyX WJIH a30T)
HE00X0IMMO (PMITBTPOBATH C MMOMOIIBIO BEICOK03()(PEKTUBHOTO BO3TYIITHOTO
¢unsrpa (HEPA), nepBonavanshas 3pPpeKTHBHOCTD yIaBIHBaHUS KOTOPOTO
coctaBisieT He MeHee 99,97%. TemmepaTypa pa3pekaroliero Bo3ayxa JI0KHa
cocraBisTh Oosee 288 K (15°C); paspeskaroiinii BO3AyX MOXKET [TOIBEPraThCst
BJIATOOT/ICJICHUIO.

FM2 YcTpoiicTBO n3MepeHus pacxoaa (JUIst 4aCTHIHOTo 0TOOpa Mpoo,
TOJIBKO pHC. 13)

["a3oMeTp WK APYyroi MpUOOp TSl K3MEPEHHUS PACX0/1a PA3PEIKEHHBIX BBIXJIOMHBIX
razoB. FM2 M0OXHO He yCTaHaBIMBaTh, €CJIM BCaChIBAIONINK HaHOC SB

OTKaJ'II/I6p0BaH I U3MCPCHUA pacxo/a.

PB HarnerarenpHblit HaHOC (IS YaCTUIHOTO O0TOOpA P00, TOIBKO puc. 13)
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JIJ1st KOHTPOJIS 32 pacXOJI0M pa3pekaroniero Bo3ayxa PB MoxeT ObITh MOACOSMHEH
K peryisitopam notoka FC1 unu FC2. Tlpu ucnons30BaHUN APOCCEIBHOTO
knanaHa PB He Tpebyetcs. PB, eciu oH cooTBeTCTBYIOINM 00pa3zom
OTKaTMOPOBaH, MOXKET MCIIOJIb30BATHCS [T U3MEPEHUS pacxo/ia pa3pekaroiero
BO3/1yXa.

SB BcacpiBaromuii Hacoc (Ui 4aCTUIHOTO 0TOOPA MPOO, TOIBKO puc. 13)

SB, B city4ae ero COOTBETCTBYIOIICH KATHOPOBKH, MOYKET MCIIOIH30BATHCS JITIS

U3MEPEHUS PacXo/ia pa3peKeHHBIX BBIXJIOHBIX Ta30B.
DT CMecUTETBHBIA KaHal
CMecHUTEILHBIA KaHa:

d)  JIOJKCH UMETh JOCTATOYHYIO JUTMHY JUTs 00CCTICUSHHSI TOJTHOTO CMEIITUBAHHMSI
BBIXJIOITHBIX T'a30B M PA3pPEIKAOIIETO BO3/IyXa B YCIOBUIX TYpOYJICHTHOTO
MOTOKA MPH UCTOIB30BAaHUHM CUCTEMbI YAaCTUYHOT'O 0TOOpa Mpo0; T.€. B Cliydae
CHCTEMBI TIOJTHOTO 0TOOpa Mpo0 MOJTHOE CMEIINBAaHUE HE TpedyeTcs;

b)  momkeH OBITH H3rOTOBIIEH U3 HEPIKABEIOIIEH CTAIH;

C) IS CHCTEM YaCTUYHOTO 0TOOpa mpob ero AuaMeTp AOJDKEH COCTABIIATh HE
MeHee 75 MM;

d) B caydae moaHOro 0TOOPa MPOO PEKOMEHTYEMBbIH THAMETP JOKEH COCTABIISATh
He MeHee 25 MM;

€)  MOXKET HarpeBaThCs JI0 TeMIepaTyphl creHok He 6onee 325 K (52°C);
f)  MoxeT OBITH H30JIMPOBaH.

PSP [Tpo600TOOPHKK TBEPIBIX YACTHIT (111 YACTUYHOTO 0TOOPA MPo0,
TOJIbKO pHcC. 13)

[Tpo60OTOOPHUK TBEPIBIX YACTHUIL IPEJICTABISIET COOOH OCHOBHOM Y4aCTOK
nepenatouHor Tpyosl otoopa TBepabix yactuil PTT (cMm. myHkt A.3.2.5) u

a) YCTaHaBJIMBACTCA HABCTPEUY IMOTOKY B TOUKE, I'I€ MPOUCXOAUT IMOJIHOC
CMCIIMBAHUC PA3pCIKAOUICTO BO3AYyXa U BBIXJIOIIHBIX I'a30B, T.C. I10 HCHTPY
cMecurtenpHoro kanaiga DT Ha PacCTOAHNN, HpI/I6J'H/ISI/ITeJ'IBHO PaBHOM
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10 AUaMETpaM KaHajla, HUXKC TOYKH, I'’/IC BBIXJIOITHBIC I'a3bl BXOIAT B

CMECHUTEIILHBIN KaHal,
b)  momkeH uMeTh BHYTPEHHHI IUaMeETp HE MeHee 12 MM;

C)  MOXeET HarpeBaThCs IMyTEeM MPSIMOTO HArPEBaHKSI MU C TOMOIIBIO
MPEIBAPUTEIILHO HATPETOTO Pa3perKarolliero Bo3ayxa IMpu YCIOBUH, UYTO
Temmeparypa creHok He mpebimaeT 325 K (52°C) u uto Temmeparypa
pa3pexaroIero Bo3ryxa JIo 1Mo/Ia4y BBIXJIOMHBIX T'a30B B pa3peKatofid KaHa
takxke He npessiaer 325 K (52°C);

d) Moxker OBITH H30JIMPOBaH.
Omnucanne CHCTEMBI TIOJIHOTO Pa3pPeKEHHUs IIOTOKA

Cucrema pa3peKeHUsI OCHOBaHA Ha IIPHHIIMIIE PAa3peKeHUs 0OIIEro MoToka
NIEPBUYHBIX BHIXJIOITHBIX T'a30B B cMecuTebHOM KaHaiie DT ¢ ucnonbp3oBanueM
npuHnuna CVS (ot6op npob MOCTOSIHHOTO 00beMa); dTa CHCTeMa N300pakeHa
Ha puc. 15.

Pacxox pa3peKeHHBIX BBIXJIOIHBIX Ta30B H3MEPSETCS MO0 C TIOMOIIBIO
HarHeraTesabHOro Hacoca (PDP), TpyOku BeHTypu ¢ KpUTHYECKUM pacXooM MOTOKA
(CFV) wm tpyOku Bentypu [uis 103ByKOBBIX 1TOTOKOB (SSV). s
IPONOPIIMOHATIBHOTO 0TOOpa MPOO U ONPEAETIEHUS PACX0/1a MOXKET UCIIOIb30BaAThCS
terooomMenHuK (HE) unu snextponHas cucrema komreHcanuu pacxona (EFC).
ITockonpKy Macca TBEP/BIX YACTHIL ONPEAEISIETCSI HA OCHOBE OOILEro MOTOKa
Pa3pe)EeHHBIX BBIXJIOMHBIX T'a30B, HEOOXOMMO paccuuTaTh KO3PPHUIeHT
pa3pexeHus.

Jlnst mocieayromiero coopa TBep/IbIX YacTHIl Mpoda pa3peKEHHBIX BBIXJIOMHBIX T'a30B
HIOJIaETCS B CUCTEMY 0TOOpa P00 TBEP/IBIX YaCTHIL C TBOWHBIM pa3pekeHHEM

(cm. puc. 17). Xots cucTeMa IBOMHOTO pa3peKeHUs SIBISETCS B KAKOH-TO Mepe
OOBIYHOM CHCTEMOM pa3pekeHUsI, OHA BCE XKe MPEACTABISET COO0I HEKOTOPYIO
MOAM(UKAIIMIO CUCTEMBI 0TOOpa MPOO TBEPJBIX YACTHII, TIOCKOJIBKY OHa COCTOUT B
OCHOBHOM M3 YacTei, KOTOPBIE BXOJST B COCTaB OOBIYHON CHCTEMBI 0TOOpa PO

TBCPAbIX YaCTHII.
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a = cucrema aHanu3a b = HOHOBBIIT BO3yX C = BBIXJIOIHBIC T3kl

d = 6onee moapoOHO cM. prc. 17 €= cuctema IBOMHOTO pa3peKeHUs
f = ecniu ucnonezyercst EFC | = B atmochepy g = HeoOs3aTeIbHO

h = wu

Puc. 15: Cxema cucteMbl TIOJTHOTO paspexerus moroka (CVS)
A.325  KowmmoneHTs - puc. 15
EP Brixnonnas Tpy0a

JIyTiHa BBIXJIOMHOM TPYOBI OT BBIX0/Ia BBIITYCKHOTO KOJIJICKTOPA JBUTATEINS,
BBIXOJIHOTO KaHaJla TypOOHArHeTaTess Uik yCTPONCTBA MOCHIEIYIONIEH OUUCTKH 10
CMECHUTEIILHOTO KaHaJla Jo/hkHa ObITh He O6osee 10 M. Ecnu qymaa cuctemsl
npeBbIIaeT 4 M, TO B 3TOM ciliydae Bce TpyOsI 3a mpezaenaMu 4-MeTpOBOM ITTUHBI
JIOJIKHBI OBITH M30JIMPOBAHEI, 32 HCKIIFOUEHHUEM BCTPOSHHOTO JTBIMOMEPA, €CITN
TaKOBOH HCIONB3yeTcsl. PanuanpHas TOMIIMHA U30JISAIIMHU JTOJKHA COCTABIIATh HE
MeHee 25 MM. TerionpoBOJHOCTh M30IMPYIOUIETO MaTepralia He JOKHA
npessimath 0,01 Br/MK, u3mepennas npu remneparype 673 K. J{is cHmkeHus
TEIUIOBOM MHEPITUHU BBIXJIOMHOW TPYOBI PEKOMEHTyeMOE OTHOIIICHNE TOIIIHHBI K
muametpy noikHo coctaBiaTh 0,015 wim menee. Mcnons3oBaHue THOKUX YYaCTKOB
OTPaHMYMBACTCS] OTHOIIICHUEM JTTMHBI K TUAMETPY, KOTOPOE JIOJDKHO COCTABIIATH 12
WA MEHEE.
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PDP ITopuHeBoit Hacoc

PDP u3mMepsieT 001unii MOTOK pa3peKEHHBIX BBIXJIOMHBIX Ta30B 0 YHCITY 000POTOB
HAacoca ¥ ero Npou3BOAUTENBHOCTU. VICKYCCTBEHHOE CHUKEHHE MPOTUBOAABIICHUS
BBIXJIOITHOM CUCTEMBI ¢ TomoIbio PDP wiu cucreMbl mojiauu pa3pekaroniero
BO3/yxa He Jonyckaercsi. CTaTMuecKoe NPOTUBOJABICHHUE BbIXJIONHbBIX Ia30B,
M3MEpPEHHOE ¢ moAKIIoueHHOM cuctemont PDP, nomkHo octaBaThes B mpezenax

+ 1,5 k[1a craructudeckoro naBieHHs, U3MEepeHHOTo 0e3 moakimoueHus PDP mpu
OJINHAaKOBOM 4HCJ€ 000pPOTOB JABUraTells U OIMHAKOBOM Harpy3ke. Temmeparypa
ra3oBoii cMecH HerocpencTBeHHo repen PDP momkHa HaxomuThes B ipenenax + 6 K
cpenHei paboueit TeMriepaTypbl, HaOI01aeMOM B X0J1€ UCTIBITAHUS, KOT/Ia CUCTEMA
xommeHcaruu pacxona (EFC) ve ucnonps3yercs. KomneHcanus moToka MoxeTt
MCIIOJIb30BAThCS TOJIBKO B TOM Cllydae, eclii Temneparypa Ha Bxoae PDP e
npesbimaet 323 K (50 °C).

CFV TpyOka BeHTypu ¢ KpUTHYIECKHUM PACX0I0M

CFV usmepsieT o0mImii pacxo/1 pa3pe’KeHHBIX BBIXJIOMHBIX Ta30B IIyTeM
MOJIEP)KaHuUs pacXo/ia B YCJIOBHUSX APOCCETUPOBAHUS (KPUTHUSCKUIM Pacxo/).
CratucTudeckoe MpOTHUBOIABIICHUE BHIXJIOITHBIX Ta30B, H3MEPEHHOE C
nokitoueHHoi cuctemsl CFV, nomkHo ocraBathes B ipenenax + 1,5 kl1a
CTaTMYECKOTO JaBlIeHUs, H3MepeHHoro 6e3 noakmoyenus CFV, npu oquHakoBoM
yuciie 000pOTOB JBUTATENS M OJJUHAKOBOW Harpyske. Temreparypa razoBoii cmecu
HenocpeacTBeHHo nepen CFV nomkHa HaxoauThed B nipenenax + 11 K cpenneit
paboueli TemMnepaTypbl, HaOII01aeMO B X0/1€ UCIIBITAHUS, KOTJ]a CUCTEMa
kommencaruu pacxoga (EFC) ne ucmonssyeres.

SSV TpyOka BeHnTypu 11s1 103BYKOBBIX TTOTOKOB

SSV m3mepsiet 00w pacxo] pa3pe)KEHHBIX BBIXJIOMHBIX T'a30B C HCIIOJIb30BAaHHEM
GyHKIIMU pacxoa ra3oB TpyOku BeHTypH B pexxrMe JO3BYKOBBIX IIOTOKOB B
3aBHCHUMOCTH OT JIaBJICHHUS M TEMIIEpaTyphbl Ha BXOJC U MaJICHHSI TABICHUS MEXITY
BXOJIOM TPYOKH ¥ cy:keHHeM. CTaTHCTHYECKOE MPOTHBOIABICHHE BBIXJIOMTHBIX
ra3oB, U3MEPEHHOE C MOJAKIIOYCHHON cucTeMoit SSV, TOIKHO OCTaBaThCs B
npenenax * 1,5 kIla crarndeckoro naBieHus, K3MEPEHHOTO 03 oKIFoUeHus SSV,
NIPY OJTMHAKOBOM YHCIIE 000POTOB U OJIMHAKOBOM Harpyske. TemmepaTypa ra3oBoi
CMECH HeTOoCpeACTBEHHO niepes; SSV obkHa HaxoauThes B mpeaenax + 11 K
cpeaHel pabodell TemMreparyphl, HaOJIr01aeMO B X0/1€ UCTIBITAHUS, KOT/Ia CHCTEMa
kommencaruu pacxoaos (EFC) e ucmonssyercs.
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HE TermmooOMeHHHK (HEe 00s13aTENICH)

Termtoo00MeHHUK TOJDKEH 00J1a4aTh JOCTATOYHON EMKOCTRIO IJISI 00eCIIeUeHN
MO/ /IepKaHU TEMIIEPATyphl B YKa3aHHBIX BBIILIE NIpefesax. Ecin ncrnonb3yercs
EFC, To TemiooOMeHHNK He 00s13aTEIEH.

EFC DJIeKTpOHHAs KOMITeHcanus pacxoza (He 00s3arenbHa)

Ecmu remnieparypa Ha Bxone B PDP, CFV wiu SSV He nonnepxuBaeTcs B
YKa3aHHBIX BBIIIE TIPeJienax, TO A HEMPEePhIBHOTO U3MEPEHHUS pacXoja U KOHTPOJIS
3a MPOTOPIHOHATBHBIM OTOOPOM MPOO B CHCTEME JBOMHOTO PAa3peKEHUS
HEo0X0IMMa COOTBETCTBYIOIIAs CHCTEMa KOMIICHCAIIMH pacxoaa. B 3THX Mensx s
MOIJIEPIKAHUS TIPOTIOPITMOHATFHOCTH PACcX0/Ia TIOTOKA MPOOBI uepe3 QUIbTPHI
TBEP/IBIX YACTHUII, YCTAHOBJICHHBIC B CUCTEME ABOWHOTO pa3pexenus (cM. puc. 17),

B mipenenax + 2,5% ucrnonb3yrTcsl CHTHAIBI HETIPEPHIBHOTO H3MEPEHUS PacXo/ia.

DT CMecUTEIbHBIA KaHal
CMecHuTENBHBIN KaHa

a)  JOJDKEH OBITh JJOCTATOYHO HEOOJNBIINM B THAMETPE JIISI CO3TaHHs
TypOyneHTHoro notoka (uucio PeitHonbaca 6onee 4 000) u mocraTrouHOM
JJIIWHBI AJIA o0OecrieueHH st MOJTHOr0 CMEIIMBAHMS BEIXJIOIMHEIX Ta30B U

pa3pexaroIero Bo3Iyxa,

b)  momkeH uMeTh qUAMETpP HE MeHee 75 MM;

C)  MOXeT OBbITh U30JUPOBAH.

Brixnonubie ra3sl ABUTATCIIA MMOAJA0TCA BHU3 110 ABMIKCHUIO IIOTOKA B TOYKY, I'/I€
OHH BBOJATCA B CMECUTEIILHBIN KaHal U TIIATCIIBHO NCPEMECIINBAIOTCA . HHH 9TOro

MOXKET HUCIIOJIB30BATHCA COOTBCTCTBYIOIIECC CMECUTCIIBHOC COILIO.

B cucreme 1BOHOTO paspekeHus mpoda U3 CMECUTEIBHOTO KaHajla MOJaeTCsl BO
BTOPUYHBIA CMECUTEIBHBIN KaHa, IJIe OHA JOMOJIHUTEIBLHO Pa3pexkaercs, U 3aTeM
nporyckaeTcs uepe3 GuIbTphl 11 oToopa mpod (puc. 17). TIpomyckHast
cnoco6HocTh PDP nimn CFV pomkHa OBITH 1OCTaTOYHON AJIS TIOJIEPIKAHHS
TEMITEpaTyphl MOTOKA Pa3PEKEHHBIX BBIXJIOMHBIX ra3oB B DT B 30He orOopa nmpobd Ha
ypoBHe He 6osiee 464 K (191°C). Cucrema BTOPHUHOTO pa3pekeHus o0ecrednBaeT
JIOCTaTOYHBIH OTOK Pa3pekKArOIIETO BO3IyXa /Il BTOPUYHOTO PA3PSUKEHHUS B LIEISIX
HOJJIEPKAHUS TEMITEPATYPhI IBAKIBI Pa3peKEHHOTO MOTOKA BBIXJIOMHBIX T'a30B
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HeHOCpeI[CTBeHHO Hepeﬂ q)HHBTpOM TBCpIII:IX YJacTHull B HpeHCHaX
315K (42°C) - 325K (52°C).

DAF @uibTp pa3pekaronIero Bo3ayxa

Paspexaroruii Bo3ayx (OKpy»KaroIminii BO3yX, CHHTETHUECKHIA BO3IyX WJIH a30T)
HE00X0aUMO (DHUITBTPOBATH C IMTOMOIIBIO BEICOK03((ekTrBHOrO hraprpa (HEPA),
nepBoHavyabHas 3G PEKTUBHOCTD yIaBINBaHUS KOTOPOTO JOJDKHA COCTABIISTH HE
menee 99,97%. Temmeparypa pazpexaromero Bo3ayxa J0KHaA COCTaBIATh > 288 K
(15°C); paspeskaroluii BO3ayX MOXKET IOIBEPIraThCsl BIArOOTCICHHUIO.

PSP [Tpo600TOOPHUK TBEPIBIX YACTHIL

[Ipo6ooTOopHUK TpencTaBseT coboit ocHoBHOU yuacTok PTT u

a)  YCTaHABJIMBACTCS HABCTPEUY MOTOKY B TOUKE, TJIC MPOUCXOIUT MOJTHOE
CMEILIMBAHNE PA3PEKAIOLIETO BO3AYXa U BBIXJIONHBIX Ia3o0B, T.€. 10 LEHTPY
cMecuTenbHOro kaHasna DT cucremsl pa3peskeHus: Ha pacCTOSIHUM,
npubnmsurtensHo paBHOM 10 quamerpam KaHaia, HUXKE TOUKH, TJI€ BHIXJIOMHBIE
raspl IOCTYNAIOT B CMECUTEIbHBIA KaHAT,

b)  nmomkeH UMeTh BHYTPSHHUIT qraMeTp He MeHee 12 Mu;

C)  MOXKET HArpeBaThCs MyTEM MPSIMOT0 HArPEBAHUS HJIH C TIOMOIIBIO
MPEIBAPUTEIILHO HATPETOTO Pa3peKaroIlero Bo3ayxa, Py YCIOBHH YTO
Temreparypa creHok He mpesbimact 325 K (52°C) 10 mogauu BEIXIOMHBIX
ra30B B CMECUTEIIbHBIN KaHal,

d)  MoxeT OBITh U30JMPOBaH.

Onucanue cucteMbl 0TOOpa MPOO TBEPBIX YACTHUIL

Cucrema ot6opa mpo0d TBEPIIBIX YACTHIL TpeOYeTCs Uit cOOpa TBEpABIX YacTHI] HA
bunpTpe TBepabIX yactuil. OHa mokaszaHa Ha puc. 16 u 17. B ciyuae nmosHOTO
0TOOpa Mpo0 B YCIOBUAX YACTUYHOTO Pa3pEKEHUS MMOTOKA, KOTOPBIN 3aKITFOYaeTCs B
TIPOIYCKAaHWH BCEH MPOOBI Pa3peKEHHBIX BBHIXJIOMHBIX Ta30B uepe3 (GUIbTPHI,
crcTeMa pa3pexeHHst U cucTeMa 0TOopa OOBIYHO 0OPA3YIOT €IAMHBIN OJIOK

(cm. puc. 12). B cinyyae yacTHYHOTO 0TOOpa P00 B YCIOBUAX YaCTHIHOTO
pa3peKEeHUs WIN TIOJTHOTO Pa3pe)KeHHsI MOTOKA, KOTOPBIN 3aKITFOYaeTCs B
NPOMYCKaHUH Yepe3 GUIBTPHI TOIBKO OMPEISICHHON YacTH Pa3peKEHHBIX
BBIXJIOITHBIX T'a30B, CHCTEMA Pa3peKEHUS U CHCTEMa 0TOOpa MPoO OOBITHO
NPEJICTABIISIIOT CO00 pa3HbIe OJIOKH.
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B citydae cuctemMbl 4acCTHYHOTO pa3pekeHUs TOTOKA MPoda pa3pekeHHBIX
BBIXJIOIHBIX T'a30B OepeTcs B cMecuTeNlbHOM KaHaine DT ¢ momorsio
npobooTOopHKKa TBEpAbIX yacTull PSP 1 nepenarounoii TpyObl Ui TBEPBIX YaCTHUIL
PTT c momomsto Hacoca jyist oToopa mpod P, kak mokazano Ha puc. 16. TIpoba
POXOJMT Yepe3 puibTpoepxkareib(u) puibtpa FH, B KOTOpBIX 3aKperieHb!
¢ubTpEI 0TOOpa MPOO TBEPABIX YacTHIl. Pacxox mpoOsl peryaupyercs ¢ MOMOIIBIO
perymsitopa pacxona FC3.

B citydae cuctembl ¢ MOJIHBIM pa3pekeHNEM IMOTOKA UCTIONB3YeTCsl CUCTEMa 0TOopa
po0 TBEPBIX YACTHUI] B YCIOBUSX ABOMHOTO pa3peXeHUsl, Kak IIoKa3aHo Ha puc. 17.
[Ipoba pa3pekeHHBIX BBIXJIOMHBIX Ta30B IMEPEACTCA U3 CMECUTENBHOTO KaHaina DT
yepe3 mpo000TOOpHUK TBEpABIX YyacTull PSP u nepegarounyto TpyOy A TBEPIbIX
gactuil PTT Bo BropuuHbIii cMecuTeNnbHbIN kaHat SDT, riae oH paspexaercs emne
pa3. Ilocne sToro mpoda mpoxoauT yepes Aepkaresb(u) punbprpa FH, B KOTOpBIX
3aKperuieHbl (GUIBTPHI 0TOOPA MPOO TBEPBIX YACTHUIl. Pacxo pa3pekaroniero
BO3/1yXa OOBIYHO OCTAETCs OCTOSHHBIM, & PACX0[] MPOO PETyINPYeTCs C TTOMOIIBIO
perynsitopa pacxona FC3. Ecnu ncnonb3yercst 3JeKTpOHHAs CHCTeMa KOMIICHCAIIUT
EFC (cm. puc. 15), To 00mmii pacxo/1 pa3peKEeHHBIX BBIXJIOITHBIX T'a30B
UCTIONIL3YETCS B KA4eCTBE CUTHAJIA, IMoaromiero komanay Ha FC3.

PTT

BV

FM3

#

a = U3 CMECUTEIIbHOI'O KaHaJia

Puc. 16: Cxema cuctembl 0TO0Opa mpoO TBEPIBIX YACTHI]
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BVb
a = pa3peXCHHBII MOTOK BHIXJIOMHBIX Ta30B 13 DT b = He 00s3aTebHO
C =B arMochepy d = BTOpUUHBIN pa3peKeHHbBIH BO3IYX

Puc.17: IlpuHuMnuanbHas cxema CUCTEMbI 0TOOpa TBEPABIX YACTHI] B YCIOBUAX
JIBOMHOTO Pa3peKECHUS

KomrmoneHTsI - puc. 16 (TobKo cucTeMa YaCTHYHOTO pa3peskeHus MoToka) u 17
(TOJIBKO CHCTEMA MOJTHOTO pa3peKeHHsI TOTOKA)

PTT [Tepenarounas TpyOa /uIsl TBEPABIX YaCTHIL

JliiHa niepeIaTOYHOM TPYOBI JAJIs TBEPIbIX YACTHHUIL HE JTOJDKHA TPEBHIIIATH

1 020 MM, 1 BO BCEX cTydasix, KOT/ia 3TO BO3MOXHO, €€ JUTHHA JIOJDKHA ObITh Kak
MO>KHO MEHBIIIE.

Ot PasMEPhbI I[eﬁCTBHTeHBHBI TS

a)  CHCTEMbI YaCTUYHOTO Pa3pPEeIKECHHUS MOTOKA C YACTUIHBIM 0TOOPOM Tpob Ha
y4acTKe OT HAKOHEUHHKa MpoO00oTOOpHUKA 10 PUIbTpoAepKaTens;

b)  cucTeMbl YaCTHYHOTO pa3pekeHusI MOTOKA C MOJHBIM 0TOOPOM MPoO Ha
y4acTKe OT KOHIIa CMECUTENLHOT0 KaHaa 70 (GuiIbTpoaepKaTes;

C) CHUCTCMBbI ,I[BOﬁHOl"O IMOJIHOT'O Pa3pCiKCHUSA ITOTOKA Ha YYAaCTKC OT HAKOHCYHUKA
HpO6OOT60pHI/IKa 0 BTOPUYIHOI'O CMECUTCIILHOI'O KaHaJIa.

[lepenaTounas Tpyoa:

a) MOJKCT HArp€BaTbCs IPH YCJIOBUHU, YTO TEMIICPATYPA CTCHOK HC IIPCBLIIIACT
325 K (52°C);

b)  MoxeT ObITH H30IUPOBAH.
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SDT BropuuHblii cMecUTEIbHBIN KaHal (TONbKO puc. 17)

BropuuHbIif cMecUTENbHBIN KaHal JOJKEH UMETh AUaMETP HE MEHEee /D MM U
JIOCTaTOYHYIO IJIMHY, YTOOBI BpEMsI HaXOKICHMS B HEM JIBAXK/Ibl pa3peKeHHON
npoOsI coctaisuio He menee 0,25 ¢c. dunbrpoaepxkarens FH nomxen ObITh
pasmernieH B npeaenax 300 mm ot Beixona SDT.

BTopuuHbIii CMECUTENIBHBIN KaHAI

d)  MOXET HarpeBaThCs MPH YCIOBUH, YTO TEMIIEpaTypa CTCHOK HE IPEBBIIIACT
325K (52°C), mytem mpsiMOro HarpeBaHHs WU MPEIBAPUTEIBHO HArPEThIM
pa3pexaroIuM BO3AyXOM, H YTO TeMIIepaTypa BO3/yXa A0 M0/a4u B
cMecHTeNbHBIN KaHai He npeBbimaet 325 K (52°C);

b)  Moxer OBbITH H30JIMPOBAH.

FH @unbTpoAepKATEID

OubTpOAEPKATEID!

a) MOXKET HaneBaTI)CSI, HpI/I YCJIOBI/II/I qTo TeMHepaTypa CTCHOK HC HpeBI)IIHaCT
325K (52°C);

b)  Moxer ObITH H30JIMPOBAH.

B citydae ucnionb3oBanus mpoO0OTOOPHUKA C OTKPBITOM TPYOOii, yCTaHOBICHHOTO
HaBCTpeUy MOTOKY, TO HEMOCPEJACTBEHHO Nepe] PUIbTpoIepKaTeIeM JOKEH

yCTaHaBJIMBATHCSI MHEPIMOHHBIA MPEIBAPUTEILHBIN CernapaTop, 00ecneurnBatoIIHii
50-mporieHTHEIN ypoBeHb 3()(HEKTHBHOCTH OTICIICHUS YaCTHUIL Pa3MEPOM 2,5 MKM -

10 MxwMm.
P Hacoc ansa ot6opa npo6
FC2 Perynsarop pacxona

PerynsaTop pacxona ucnonb3yercs Uil peryJIupoBaHusl pacxoja oToka npod
TBEP/IBIX YaCTHII.

FM3 VYeTpoiicTBO U3MEPEHUS pacxoaa
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I"azomep mim npuboOp M3MEpeHus pacxoa sl ONpeeNieH s pacxo/a nMpod TBEPAbIX
YacTHIl, TPOXOISIIUX Yepe3 GPuiIbTp TBepAbIX YacTull. OH MOXKET YCTaHABIMBATHCS
JI0 WM TIOCJIe Hacoca it oToopa mpobd P.

FM4 YCTpoicTBO H3MEPEHUS pacxo1a

I"azomep mnm npubOp U3MEpEHUs pacxoaa AJIs ONpeesIeH s pacxo/ia BTOPUYHOTO
pa3pexaroIero Bo3ayxa, Mpoxosiero uepe3 GuiabTp TBEpAbIX YaCTHII.

BV [laposoii kaman (He 00s3aTENCH)
BHyTpeHHMI AMaMeTp MapoBOro KianaHa JOJDKEH ObITh He MEHbBINE BHYTPEHHETO

JIuaMeTpa nepenaTouHon TpyOs! st TBepAbix yactull PTT, a BpeMs nepexiiroueHus
JOJDKHO cocTaBiiATh He meHee 0,5 c.



ECE/TRANS/180/Add.4
page 156

ITpunoxenne 4

OINIPEAEJIEHUME CUCTEMbI DKBUBAJIEHTHOCTHU

Omnpenenenne cucTeMbl YJKBUBAJIECHTHOCTU B COOTBETCTBUH € MyHKTOM 5.1.1 nmpousBoautcs
Ha OCHOBE KOPPEISIIMOHHOTO aHaIn3a ceMu (MM OoJibIe) map mpod, 0TOOpaHHBIX
paccMaTpuBaeMoOi CUCTEMOM U OTHOM U3 3TAJIOHHBIX CUCTEM, IPUHATHIX B HACTOSILIEM
TPUJIOKEHUH, C UCIIOJIb30BAaHHEM COOTBETCTBYIOIIETro MKiIa(oB) ucnbiTanus. Kpureprem
HKBUBAJIEHTHOCTH, MOJUIEXKAIIUM IPUMEHEHUIO, B JAHHOM CIydae sBJsieTcsl Kputepuil F nmm

JIByCTOpPOHHUM KpuTepuil t mo metony CTbrofieHTa.

OTOT CTaTUCTUYECKUI METO/1 TO3BOJISIET IPOBEPUTH MPABUIBHOCTD AOMYIIEHUS, B
COOTBETCTBUU C KOTOPHIM CTaHJAPTHOE OTKJIOHEHNE TapaMeTPOB MPOOBI U CpPEIHEE 3HAUECHUE
napaMeTpoB MPOOBI COOTBETCTBYIOUINX BBIOPOCOB BHIXJIOMHBIX I'a30B, H3MEPEHHBIX C TIOMOIIHIO
paccMaTprBaeMoOi CHCTEMBI, HE OTIMYAETCSA OT CTAHJAPTHOTO OTKJIOHEHUS MapaMeTpoB MPOOBI U
CPEIHETr0 3HAYEHUS ITapaMeTPOB MPOOBI ATHX K€ BEIOPOCOB BHIXJIOMHBIX I'a30B, H3MEPEHHBIX C
MIOMOIIIBIO ATAJIOHHOW CHCTEMBI. DTO JIOINYIEeHHe MpoBepsieTcss Ha ocHoBe 10-npOIeHTHOTO
ypoBHs 3HaunMocTH Kputepues F u t. Kpurnueckue 3navenus F u t s 7-10 map npo6
npuBezeHbl B Tadbnuie 8. Ecnu 3Hauenus F u t, paccunTanHbie ¢ MOMOIIBIO HIKETIPUBEIEHHON
¢dbopmybl, 6osbie, YeM KpuTHUeCKue 3HaueHus F u t, To paccmarpuBaemas cuctema He

OKBUBAJICHTHA.

B sTOM ciyuae ncnonp3yercs cinenyromas npouenypa. Hikaue nnaexcsl R u C
YKa3bIBAlOT HAa UCXOJHYIO U paCCMAaTpuBacMyro CUCTEMY, COOTBETCTBCHHO.

a)  IlpoBecTu HEe MEHEe CEMU MCIBITAHUI C HCIIOJIB30BAHHEM PacCMaTPUBAEMOM H
ATAJIOHHOM CUCTEM, Pa0OTAIOIIKX MapaienbHO. YKcino ucnblTaHuii 0003HavYaeTcs
KaK NR 1 Nc.

b)  Paccumrarh cpeqHee 3HaUEHHE X; M X, U CTaHJapTHHIC OTKIOHEHUS SR U Sc.
C)  Paccumrars 3Hauenne F no cnenyromeii popmyie:

SZ jor
S;“‘* (82)

'minor

F =

(3a 3HAaMeHaTeNb HEOOXOAUMO IPUHSTEH OOJIBILIEE U3 ABYX CTAHIAPTHBIX OTKIOHEHUI
Sk MUK S¢).



d)

f)

9)
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Paccunrare 3Hauenue t mo crexyromeit hopmyie:

t= (83)

‘X_c_g‘ ><\/nc><nR><(nc+nR—2)

Jne —1)x 82 + (n, —1)x s N +Ng

CormocraBUTh paccUyMTaHHbIC 3HAUeHHs F U t ¢ KpuTHYeCKMU 3HaYeHusIMU F 1 t,
COOTBETCTBYIOIIUMH HOMEPaM UCIBITaHU, yKa3aHHBIM B Tabiuue 8. Eciu
BBIOMpAroTCst 60Jiee KPYITHBIE pa3Mephbl BEIOOPKH, HEOOXOMMO OTPEICIIUTh
10-npouieHTHBIN ypoBeHb 3HAUMMOCTH (90-TIPOIICHTHBII TOBEPUTEIBHBII YPOBEHB)
10 CTATUCTHYECKUM Ta0JIUIaM.

Onpenenutsb crenenn cBooop! (df) cneayronm odpazom:

nus kputepus F: df=ng-1/nc-1 (84)
JU1st KpuTepwus t: df =nc + ng 2 (85

OmnpenenuTs SKBUBAJIEHTHOCTD CIEAYIOIIUM 00pa3oM:

i) eciu F < Fgig u t < tgit, To paccMaTpuBaeMast CHCTEMa SKBUBAJICHTHA
ATAJIOHHOM CHCTEME, YKA3aHHOM B HACTOSAIIEM MPHIOKEHHUH;

i) eciu F > Fiy mmm t 2 g1, TO TOT1a paccMaTpuBaeMasi CHCTEMa OTINYAETCS OT
ATAJOHHOW CHCTEMBI, YKa3aHHOM B HACTOSIIEM IIPUIIOKEHNUH,

Pazmep BeIOOpKH Kpurepuii F Kpurepnii t
Df Ferit df terit
7 6/6 3,055 12 1,782
8 717 2,785 14 1,761
9 8/8 2,589 16 1,746
10 9/9 2,440 18 1,734

Tabnuna 8: 3nauvenus t u F 11 BBIOpaHHBIX pa3MepoB BHIOOPKHU
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AS51

Tlpunoxenne 5

I[TPOBEPKA PACXO/JIA YI'JIEPOIA
Bseneunue

Becsk yriepon, coaepskaimiicss B BBIXJIONHBIX T'a3ax, 3a UCKIIFOYEHUEM OYEHD
HE3HAYUTEILHOW YacTH, 00pa3yeTcs U3 TOIUIMBA, U BCS 3TA YacTh, 32 UCKIFOUCHUEM
MUHUMAJIBHOH JIOJIH, TIOCTYITAeT B BEIXJIOMHBIE Ta3bl B BUAe CO2. ITOT akT u
MOJIOKEH B OCHOBY CHCTEMBI IPOBEPKH METOI0M 3aMepoB COx.

Pacxon yrieposia B cucTeMax U3MEPEHHsI TAPAMETPOB BBIXJIOMHBIX T'a30B
OTIpeIeNIIeTCsl Ha OCHOBE pacxo/ia TOIIMBa. Pacxon yriiepoaa B pa3In4HbIX TOYKAX
otOopa pob B cucTeMax 0TOOpa MPOO BRIXJIOMHBIX Ta30B U TBEP/IBIX YACTHUIL
orpenensercs Ha ocHoBe KoHIeHTpanun COz 1 IoKa3arenel pacxoaa ra3oB B 3THX
TOYKAX.

B sTOoM cMbIciie ABUTaTeNb NPEeACTaBIseT COOON N3BECTHBIN UCTOYHUK MOTOKA
yIJIepo/ia, 1 HaOJIIOCHUE 33 3TUM e TOTOKOM YIJIepo/a B BHIXJIOMHOI TpyOe n Ha
BBIXO/JIE CHCTEMBI YaCTHYHOTO 0TOOPA TBEP/BIX YaCTHUI] TIO3BOJISIET TIPOBEPUTH
LEJIOCTHOCTh CUCTEMBI Ha YTEUKY U TOYHOCTh U3MEPEHMSI pacxoa. IJTa MpoBepKa
UMEET TO MPEUMYILECTBO, YTO C TOUKHU 3PEHUS TEMIIEPATYpPbl U pacXo/10B BCE

KOMIIOHCHTbI pa60Ta}0T B (1)aKTI/I‘~IeCKI/IX YCII0BUAX UCHBITAHHUA ABUT'ATCIIA.

Ha puc. 18 noka3ansl Touku 0TOOpA MPOO, B KOTOPHIX MTPOBEPSETCS PACXO]]
yriepoaa. Hroke mpuBOIsATCS KOHKPETHBIE (hOPMYJIBI ONIPEIEICHHUS pacxoa
yriepoja B K10 Touke oToopa mnpoo.

@ ©)

Bo3ayx Tonmauso
MepBuunbii CO,

v

JABUTATEJb

%4—@

OTobpannsii CO;

CucreMa yacTHYHOro orbopa

Puc. 18: Touxwu 3amepa 11 IPOBEPKU pacxoja yriepoaa



A52

A.5.3

A54

ECE/TRANS/180/Add.4
page 159

Pacxon yrinepona B neuratene (Touka 1)

Pacxox yrieposna mo macce B aBuratene B ciaydae tormuBa CH,O, onpenensercs mo
dbopmyse:

128

=Xy 86
O 128 + o +16¢ O (86)
Tae.
Omt - pacxo/1 TOILIMBA 110 Macce, Kr/c.

Pacxo1 yriieposia B MepBUYHBIX BBIXJIOMHBIX ra3ax (Touka 2)

Pacxon yriepoaa 1mo Macce B BBIXJIOITHOM pr6e ABUTATCIIA OIPCACIIACTCA Ha OCHOBE
KOHIOCHTpAIUN IICPBUIHOI'O COZ M pacxoJa BBIXJIOIIHBIX I'a30B 110 MaccCe:

q Ccozr ~ Ccoza X x 12,011 (87)
mCe — - Y
° 100 ™M,
rje:
Ccozyr - koH1eHTpanus CO, B IEPBUYHBIX BBIXJIOMHBIX T'a3aX Ha BIAKHOM
ocHOBe, %,
Ccoza- koHneHTpanus CO, B OKpyKaroIIeM BO3IyXe Ha BIXHOW OCHOBE, %0,
Omew - pacxo/1 BBIXJIOIHBIX Ta30B 110 Macce Ha BJIaKHOW OCHOBE, Kr/c,
Me MOJISIPHASI Macca BBIXJIOHBIX T'a30B, T/MOJTb.

Ecmu 3amep CO; npon3BoANUTCS Ha CyXOH OCHOBE, TO TIOJTYYEHHYIO BETHUUHY
HE00XO0IMMO MIEPECUUTATh Ha BIAXHYIO OCHOBY B COOTBETCTBHH C ITyHKTOM 8.1.

Pacxon yrieposa B cucteme paspeskeHusi (Touka 3)

B citydae cuctemMbl 4acCTHYHOTO pa3pekeHUs TOTOKa HEOOXOAUMO TaKKe YUUTHIBATh
k03¢ urmeHt paznenenus. Pacxon yriepoaa onpeaesnsieTcst Ha OCHOBE
KOHLIeHTpanuu paspeskeHHOro COy, pacxo/ia BEIXJIOMHBIX ra30B 0 MACCE U pacxoja
npoo:
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_ Ccozd ~ Ccoza 12,011 Uivew 88
qup - 100 mdew M X ' ( )
e Urmp
rae.
Ccozd - Kkonmentpamus CO, Ha BIaKHOW OCHOBE B Pa3peKEHHBIX BBIXJIOMHBIX
rasax Ha BBIXOJI€ CMECUTEILHOIr0 KaHaia, %0,
Ccoza - KkonmeHtpamus CO; B OKpyXarolieM Bo3IyXe Ha BIaKHOU ocHoBe, %0,
Omew - Pacxojl BBIXJIOIHBIX Ta30B 110 Macce Ha BJIaKHOW OCHOBE, Kr/c,
Omp - pacxoj MpoO BBIXJIOMNHBIX I'a30B, IPOXOSAIINX YEPE3 CUCTEMY
YaCTUYHOTO Pa3pekeHUs MOTOKa, Kr/c,
Me - MOJIsIpHasi Macca BBIXJIOITHBIX Ta30B, I/MOJIb.
Ecnu 3amep CO, mpou3BOAUTCS HA CyXO# OCHOBE, TO MOJYUYCHHYIO BEIMUHUHY
HE0OXOMMO MepecYrTaTh Ha BJIAKHYIO OCHOBY B COOTBETCTBUU C TyHKTOM 8.1.
A.5.5 PacueT MonsipHO# MacChl BBIXJIOMHBIX Ta30B

MounsipHast Macca BBIXJIOIHBIX TAa30B paccuuThIBaeTCs 1Mo hopmyae 30
(cm. mynkT 8.3.2.5).

B xauecTBe BapraHTa MOKHO HUCIIOJIb30BAaTh CICAYIOIINEC 3HAUYCHHA MOJ'ISIpHOﬁ MacCChbI
BBIXJIOITHBIX T'a30B:

Me (mu3ensHOe TOUIMBO) = 28,9 r/™Moib,
Me (CHI) = 28,6 r/moup,
Me (ITI) = 28,3 r/moub.
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[punoxenue 6
ITPUMEP ITPOLEAYPHI PACUETA

ba3oBrie JaHHBIC JJIA CTEXUOMCETPHYCCKUX paCdYCTOB
AToMHasi Macca BOJIOpoja 1,00794 r/atom
AToMHas Macca yriepona 12,011 r/atom
ATOMHAas Macca cephbl 32,065 r/atom
ATOMHas Macca a3zora 14,0067 r/atom
AToMHasi Macca KUCIopoa 15,9994 r/atom
ATOMHas Macca aproHa 39,9 r/atom
MounsipHast Macca BOJIbI 18,01534 r/monb
MounsipHas Macca JBYOKHCH yTiepojaa 44,01 r/monb
ModnsipHasi Macca OKHCH YIiiepoa 28,011 r/monb
MounsipHast Macca KHCIIOpo/ia 31,9988 r/moub
MounsipHas Macca a3oTa 28,011 r/monn
MounsipHas Macca OKMCIIOB a30Ta 30,008 r/monb
MonsipHast Macca IByOKHCH a30Ta 46,01 r/monb
MonsipHasi Macca IByOKHCH CepBbI 64,066 r/Momb
MomnsipHasi Macca Cyxoro Bo3ayxa 28,965 r/monb

Ecnmu nomyctuth oTcyTcTBHE 3P deKTa CHOKIMAEMOCTH, TO BCE Ta3bl, BOBJICUCHHBIC B
paboTy aBUTATENS B POIEcce BIyCKa/CxKUTaHus/BRIOpOCa, MOYKHO CUUTATh
U/IeaIbHBIMH, U TI03TOMY JIFOOBIE pacueThl 00beMa MOYKHO POU3BOIUTH HA OCHOBE
MOJISIPHOTO 00BEMa, COCTABJISAIONICTO, IO AOMYIICHUIO ABOTaapo, 22,414 n/Moib.

I"a3000pa3Hbie BEIOPOCHI (IM3€TbHOE TOILTUBO)

JlaHHbBIC U3MEpEHHs B KOHKPETHON TOYKE IMKJIAa UCTIBITaHus (TIPH 9acTOTe
peructpanuu qanHbx 1 ') 171 pacyera MTHOBEHHOM BEJIMYMHBI BHIOPOCOB TI0
Macce ykaszanbsl Hike. B atom npumepe konnentpanun CO u NOy 3amepeHs! Ha
cyxoii ocHoBe, a HC - Ha Bnaxknoi#t ocHoBe. Konnentpamus HC naercs B
nponaHoBoM 3kBuBajieHTe (C3), mosTomy s pacuera sxkBuBaiieHTa Cl ee
HE00X0IMMO YMHOKUTH Ha TpU. JIJis BCeX APYrux TOYEK UKJIIA MPOIEeaypa pacuera

UJICHTHUYHA.
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Jlst Gonee HATTISTHOM WILTIOCTPALUK B IIOKa3aHHOM HIDKE TIPHMEpe pacueTa Bce
MMPOMEIKYTOUHBIC PC3YJIbTATLI, IOJTYYCHHBIC HAa PA3JIMYHBIX 3TAllaX, OKPYIJICHBI.
Crenyetr OTMETUTb, YTO B CITy4ae pealbHbIX PACUETOB OKPYIJICHUE MTPOMEIKYTOUHBIX
pe3yJIbTaToOB He JomyckaeTcs (CM. MyHKT 8).

Taj Hai Woact Omew,i Omaw,i Ot CHC,i Ccoii CNOX,i

(K) | (t/xr) | xBr | (xr/c) | (xr/c) | (xr/c) | (vome. ) | (vme™) | (o)

295 8,0 40 0,155 | 0,150 | 0,005 10 40 500

Huxe paccMaTpuBacTCA CJ'IC,Z[YIOH_[I/Iﬁ COCTaB TOIJIMBA:

KomnoneHnt | MomsipHoe COOTHOIIEHUE MaccoBblil TPOLIEHT
H a=1,8529 WaLr = 13,45

C £ =1,0000 WgeT = 86,50

S y=0,0002 Wgeam = 0,050

N 0= 0,0000 WpeL = 0,000

O £=0,0000 Weps = 0,000

Oran 1. KoppexkTupoBka Ha CyXyro/BlIakHYIO OCHOBY (IyHKT 8.1):
Vpasuenue (11): ks = 0,055584 x 13,45 - 0,0001083 x 86,5 - 0,0001562 x 0,05 = 0,7382

0,005
1,2434x 8+ 111,12x13,45x%
148

Vpasuenue (8): kya=|1- 0 x1,008 = 09331

0,005
773,4+1,2434x 8+ % 0,7382x1000
0,148

Vpasuenue (7); Cco, (Ha BiaxHoii ocrose) ~ =40x0,9331 =37,3 (v ™)
Cnox, (Ha BmakHo# ocHoBe) =500 x 0,9331 = 466,6 (MJ‘IH.-l)

Oran 2. Koppektuposka NOy Ha Temneparypy u BiaakHOCTh (myHKT 8.2.1):

15,698 8,00

Ypasuenue (18): Kk, = 1000 + 0,832 =0,9576
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Ortan 3. Pacdyer MrHOBEHHBIX 3HAYE€HHUI BEIOPOCOB B KaXK/10H KOHKPETHOM TOUKE

nukia (nyHkr 8.3.2.4):

VYpasuenue (25): Mycj = 10 x 3x 0,155 = 4,650
Mco,i = 37,3x 0,155 =5782
Miox,| = 466,6 x 0,9576 x 0,155 =69,26

Ortan 4. Pacder Macchl BHIOPOCOB 32 IUKJI METOJIOM UHTETPUPOBAaHUSI MTHOBEHHBIX
3HAYEHHH BBHIOPOCOB U 3HAYCHMIA U, B3ATHIX U3 Tabmuilel 4 (myHkr 8.3.2.4):

Caenyromuii pacuet npuseneH st nukiaa BCYII (1 800 ¢) u Ha OCHOBE IOMyIIEHHS,
YTO B KKJIOW TOYKE IIUKJIa KOHIICHTPAIMs BBIOPOCOB OJMHAKOBA.

1800
VYpaBuenue (25): Muc 0,000479 x Z 4650 =401 r/ucnslTanue
i-1

1800
Mco 0,000966 x Z 5,782 =10,05 r/ucneiranue
i=1

1800
0,001586 x z 69,26 = 197,72 r/ucnpiTanue

i=1

MNox

Ortan 5: Pacyer yznenbHbIX BEIOpocoB (myHKT 8.5.2.1):

4,01/40 = 0,10 r/kBtu

Equation (56): euc

€co = 10,05/40 =0,25r/xkBtu
enox = 197,72/40 =494 r/xBtu
A.6.2 BbIOpoCH TBEpABIX YacTHII (TU3eTbHOE TOILTHBO)

Po Wact Omew,i Qi Oaw, Onmdew,i Muncor n‘@p

k[la | r/xkBru | (xr/c) | (xr/c) | (xr/c) | (xr/c) (mr) (xr)
99 40 | 0,155 | 0,005 | 0,0015 | 0,0020 | 1,7000 | 1,515

Oran 1. Pacuyer My (myskT 8.3.3.5.2):

0,002
VYpasuenue (37): Iy = (O 0020 0015) =
VYpaBuenue (36):  Qmed,i = 0,155x 4 = 0,620 xr/c
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1800

VYpaBuenue (35); Mgyt = igl 0,620 = 1,116 xr/ucnbiTanue

Otan 2: KoppeKTHpOBKa MacChl TBEP/IbIX YACTHUIl HA CTATHIECKOE ABICHHUE
(mynkT 9.4.3.5)

99x 28,836
8,3144 x 295

VYpaBuenue (72): pa = 1,164 xr/™m°

(1-1,164/8000)

7000
17000 (1-1164/2300)

=1,7006 mr

VYpaBuenue (71):  my

Oran 3: Pacyer macchl BIOPOCOB TBepabIX dacTHIl (myHKT 8.3.3.5.2):

1,7006 1116
Vpasuenue (34): = : X —— = 1,253 r/tect
P (34): Meu 1515 1000
Ortan 4: Pacuyer yznenbHbIX BBIOpocoB (myHKT 8.5.2.1):
VYpaBuenue (56): ey = 1,253/40 = 0,031 r/kBtu



