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BBegeHue

[ons B3BelUeHHbIX B BO3yXe YacTuL, BAbIXaeMblX YETOBEKOM, 3aBNCUT OT CBOWCTB YacTuL, CKOPOCTU U
HanpaBreHusl ABXEeHUsI Bo3ayxa BOrIM3n YenoBeka, UHTEHCUBHOCTU BAbIXaHUS, BAbIXaHUS Yepes3 HOC UM poT.
Babixaemble YacTuLbl MOTYT 0cefaTh B Kakon-nnbo o6nactv abixaTenbHblX MyTel UM MoryT 6biTb BbIAOXHYTHI.
O6nacTb oceaHusi N BEpOSITHOCTL BblAOXa YacTuWL, 3aBUCAT OT CBOWCTB YacTul, 0COBEHHOCTEN CTPoeHNs
ObIXaTenbHbIX MyTeN, Xxapakrepa AblXxaHus 1 Apyrux paKkTopos.

YacTunLbl KMAKOCTEN UMM pacTBOPUMbIE KOMMOHEHTBI TBEPABIX YacTUL, MOTyT abcopbupoBaThes TKaHAMM
B obnactu ocegaHus. Hactuubl MOTYT Bbi3biBaTb NOBpeXaeHWe TkaHu B6NN3n obnacTu ocegaHns, ecnm oHu
KOPPO3WMOHHbIE, paANOaKTUBHbLIE UMK ApYyrie, CNOCoBHbIE BbI3biBAThL pa3nuyHble BUAbI MOBpexaeHuin. Hepac-
TBOPMMbIE YacTu1Lbl KpOME AblXxaTeNbHbIX MyTe MOryT nonagatb U B Apyrie obnactu opraHuama JYerioBeka, rae
OHU MOTYT BbITb abcopbupoBaHbI NNK BbI3biBaTh BUMONOrMYeckoe BO3gencTame.

BeposaTHOCTL BAObIXaHWS M 0ceaHns YacTuUL, pasfiniHa B 3aBUCUMOCTM OT pU3MYECKOro COCTOSIHUSA Yeno-
Beka, a Takke pasnuyHa peakunsi opraHnama Ha ocejaHne YacTuL, U ero o4uMcTky. HecMoTps Ha 3To, BO3MOXKHO
YCTaHOBWUTb HOPMaTUBLI AONE B3BELUEHHbIX B BO3AQYyXe YacTuL, B 3aBUCUMOCTW OT UX pasmepa npu otbope
npob B LeNsix caHUTapHO-TUIMEHUYECKOTO KOHTPOMS. 3TN HOPMaTMBbI SABMASIKOTCA COOTHOLUEHUSAMU MeXay
a3poAMHaMUYecknM MaMeTpoM YacTuL, M MacCOBOW AONel B3BELUEHHbIX YacTul, KOTopble OOMKHbI BbITh
cobpaHbl, M3MepeHbl N OTHECEHbI K (hpakuMaM YacTul, nonagatownx B pasnuyHble o6r1acTu abixatenbHblX
nyTel Npy ycpeaHeHHbIX ycnosusix. lamepeHue, npoBoaMmMoe B COOTBETCTBUN C 3TUMU HOpMaTUBaMU, MO3BO-
nsieT 6onee TOYHO YCTaHOBUTbL COOTHOLLEHWNE MEXAY M3MEPEHHON KOHLLEHTPaLMen YacTuLL 1 pUCKOM BO3HUKHO-
BeHus 3abonesaruvii. JononHutensHas MHopMmaLusa o dakTopax, BAUAIWMX Ha BAbIXaHWE U ocefaHue
B3BeELLEHHbIX YacTuy, npueedeHa B [1] — [9].
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HAUUWOHANbHBIA CTAHJQAPT POCCUMCKOW @SEREPALUMNU

KAYECTBO BO3QYXA

OnpepeneHue rpaHynoMeTpUUYECcKOro CocTasa 4acTuy,
Npyu CaHUTAPHO-TUTMEHNYECKOM KOHTpone

Air quality.
Particle size fraction definitions for health-related sampling

Dara BBegeHna — 2006—11—01

1 O6nacTb NpUMeHeHus

HacTtosawuii ctaHaapT ycTaHaBnMBaeT HOpMaTuBLI Mo oTbopy Npob npu onpeaeneHun rpaHynomMeTpu-
YEeCKOro cocTaBa B3BeLLEHHbIX YacTuL, cogepXalluxcs B Bo3ayxe paboyeit 30HbI U Okpy>KatoLein atMmocdepe,
C LeNbto OLeHKU BNINAHUA Ha 300pOBbe YeroBeka.

B craHpapTe npuBeaeHbl HOpMaTuBLI MO 0TOOPY NPob BAbIXaeMoW, TopakanbHOW 1 pecnupabenbHon
hpakumin, a Takke pacHeT HOPMaTUBOB NO AKCTpaTopaKkasibHOM U TpaxeobpoHXManNbLHOW hpakUMsaM Ha UX OCHO-
Be (BAbIXxaeMyto ppakLumio MHOTrAa Ha3biBaOT UHCMIUPUPYEMO — TEPMUHBI 3KBUBANEHTHbI). HomeHknaTtypa
BAbIXaemMon 1 pecnupabensHoi dpakumin npusegeHa B npunoxerdun A. MNMpu BbiIbope HOpMaTMBOB AenaroT
AonyLleHus N NpUBnKeHns, npueedeHHbIe B pasaene 4. Bbibop HOpMaTUMBOB 3aBUCUT OT 0bnacTu geixatenb-
HbIX NYTEN, B KOTOPOW UCCeayeMblil KOMMOHEHT B3BELIEHHbIX YacTuL BO34EeNCTBYET Ha 300pOBbe YernoBeka
(cm. pazgen 3).

B cTaHgapTe HopMaTUBbLI BblpaXaroT Yepes MaccoBble 40MM YacTuL, U OHU MOTYT 6bITb UCNONb30BaHbI,
ecnn Heobxoanmo oLeHUTb O6LLYIO NoLWaab NOBEPXHOCTM UM YACNO YacTUL cobpaHHOro BelecTBa.

HopmaTuBbl, BblpaXeHHbIe B APYrMX e4AUHNLAX, He NPUMEHSIIOT ANSA NpedenbHbIX 3Ha4YeHUA, Hanpumep
npeaenbHbIX 3HaYeHNA 411 BOTIOKOH, onpeAensiembix Yepes Ux 4nHy 1 auameTp.

2 TepMuWHBI U onpeaeneHUs

B HacTosilem cTaHaapTe NpUMeHeHbl criegytoLine TePMNHbLI C COOTBETCTBYIOLNMN OnpeaeneHnsaMun:
2.1 HopmaTuB no oT6opy Npob (sampling convention): YcnoBHas XapakTepucTuka yCTPOUCTB Ansi
oT60pa npob.

MpumeyaHune— [AnaKaxaoro aspoagmHaMMHYeckoro guaMmeTpa HacTullbl HOPMaTUB NPUBTIUKEH:

- K OTHOLLEHMIO MaCCOBOM KOHLEHTPAaLIMM HacTuL, NONaBLUKX B AbIXaTenbHbIE NyTH, K MACCOBOMN KOHLEHTPALMUM Hac-
TUL B BO3AYXE Nepes TEM, Kak Ha HYX MOBIUAIIO NPUCY TCTBKUE YernoBeKka v Baoxa (4N HopMaTHBa No BAbIXaeMon pakumm);

- KOTHOLLEHW IO MacCOBOW KOHLIEHTPaLMM YacTuL, NONaeLWwmX B KOHKPETHY0 06NacTb AblXaTesbHbIX NyTel, K 0bLwei
MacCOBOM KOHLEHTPaLMm YacTuL, NONaBLUKMX B AblXaTellbHble NyTy (4515 HOPMaTUBOR MO APYIUM (hpakumusim).

2.2 aapoauHamu4eckui guameTp vYacTuubl (particle aesrodynamic diameter): OuameTp ccpepbl nnoT-
HOCTbIO 1 r/cM3, KOTOpas B YCNOBUAX CMIOKOWHOMO BO3AYXa 3@ CYET CUIbl rpaBuUTaLMm MMeeT CKOPOCTh OCaXKae-
HUSI, PaBHYH CKOPOCTM OCaXAEHMS YaCTULBI B aHanNM3nMpyemMom Bo3ayxe npu npeobnagarownx sHa4YeHUsxX
TemMnepaTypbl, AaBNEHUS N OTHOCUTENbHON BNaXKHOCTU.

MpumeyaHune—[na yactuy guameTpom meHee 0,5 MKM UCMONb3YIOT AMPEDY3MOHHBIN AuameTp vacTulbl
BMECTO aspoanHamMmuyeckoro. Auddy3noHHbIN AnameTp YacTuubl — gnameTp cdepbl C TaKUM ke koahduumeHToM and-
dy3um, KaKk 1 y paccmaTpuBaemoli YacTulbl Npy npeo6nagaowmx yenoBusx TeMnepaTtypsbl, 4aBNeHUst U OTHOCUTENbHOW
BNa>XHOCTW.

U3panne opyumnansHoe
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2.3 sabixaemasn ¢pakuua (inhalable fraction): MaccoBas aonsi Bcex B3BeLIEHHbIX B BO3AyXe 4YacTul,
KOTOpble BALIXAIOTCS Yepes HOC U POT.

MpumeuyaHune— Bapixaeman pakums 3aBUCUT OT CKOPOCTU M HANPABIIEHUS ABWKEHUSI BO3AYXa, UHTEHCUB-
HOCTM BAbIXaHUS 1 APYTNX (aKTOPOB.

2.4 HopmaTMB no BAbIxaeMou cpakuum E, (inhalable convention): YcnosHaa xapakTepuctuka
yCTpONCTB Ans oTbopa nNpo6, Ucnonb3yemMbix Npu UCCneaoBaHUA BAbIXaeMoii chpakumv.

2.5 akctpatopakanbHasa cdpakuua (extrathoracic fraction): MaccoBasi oons BabIxaembiX YacTuu, He
nonagawwwmx 3a npeaensl ropTaHu.

2.6 HopMaTUB No 3KcTpaTopakanbHon dpakuuu (extrathoracic convention): YcnosHasi xapakrepuc-
TUKa yCTPONCTB Ans 0T6opa nNpob, Ucnonb3yemMblx Npu UccnegoBaHNM AKCTpaTopakasnbHoM (pakumu.

2.7 TopakanbHasa dpakuus (thoracic fraction): Maccosas aonsa sapixaeMbIxX HacTuL, NonagarLmx 3a
npeaensl ropTaHu.

2.8 HopmaTMB no TopakanbHoW dpakumm E; (thoracic convention): YcnoBHasa xapakTepucTuka
YyCTPONCTB Ans oTbopa npo6, Ucnonb3yeMbix Npu UCCRNeaoBaHUN TopakanbHOU pakuuu.

2.9 TpaxeobpoHxuanbHana dpakuma (thracheobronchial fraction): Maccosasa aons BabIxaeMbIx Yac-
TUU, NonagaloLmx 3a npeaentl ropTaHn, HO He NonagarLWuX B HYXKHWE AblXaTerbHble NyTU.

2.10 HopMmaTUB no TpaxeoGpoHxuanbHon cdpakuuun (thracheobronchial convention): YcnosHas
XapaKTepucTuka ycTpoicTB Ans oT6opa npo6, Ucnonb3ayemblX Npu UccneaoBaHun TpaxeobpoHxmanbHON
dbpakumn.

2.11 pecnupabenbHan dpakuus (respirable fraction): Maccosasa agonsa BabIxaeMbIX YacTuL, nonaga-
IOLLIMX B HWKHUE AbIXaTenbHbIe NyTU.

2.12 HopmaTuB no pecnupabenbHon cpakuum E, (respirable convention): YcnosHasa xapakrepuc-
TUKa yCTPOICTB Ans oT6opa npob, ncnonbayembix Npu uccnegosaHny pecnupabensHomn dppakumn.

2.13 Bce B3BelleHHble B Bo3gyXxe YacTtuubl (total airborne particles): Bce yactuupl, Haxoaawmecs B
3agaHHOM o6beme Bo3ayxa.

MpwnmeyaHune— HeBO3MOXHO N3MEPUTH KOHLEHTPALMIO BCEX B3BELWEHHbIX 4acTUL U3-3a TOr0, HTO UCNONb3Y-
eMble ycTpolicTBa Ansi oTbopa npob B HEKOTOPON CTeneHn 06nagatoT CeNneKTUBHOCTLIO KONpeaeneHHOMY pa3Mepy Yactuu.

3 OCHOBHbI€ NPUHLUMNbI

C nomoLL ko HopMaTUBOB No 0TOOPY NPob ycTaHaBNMBAIOT, YTO BALIXAETCA TOMNLKO Ta A0MS B3BELLEHHbIX
B BO34yXe YacTuL, KOTOpble HaxoAsATcsl OKOMo Hoca U pTa. JTa AonA HasbiBaeTcs BAbixaemol cpakuunen
(cMm.2.3). lns HekoTOPbIX BELWEeCTB, BXOASALLUX B COCTaB vYacTuL, Aaxe cybdpakuun, nonagatowme B AbixaTeb-
Hble NyTW 3a Npeaernbl ropTaHu, ABMAKTCA 0c0b0 onacHbIMK Ans 300POBbSI.

HacTosiwmi ctaHgapT paccMaTpyBaeT YCIOBHbIE XapaKTepUCTUKN yCTPONCTB Anisi oT6opa npob, ncnosnb-
3yeMbIX Npwv Uccre4oBaHWUN BObIxaemomn dpakummn n cybdpakumii, nonagamoLwmx B AblxaTenbHble NyTy 3a nNpe-
Aenbl ropTaHn. K aTM XapakTepucTukam OTHOCATCS: HOpMaTuKB No BAbIxaeMon pakuum (CM. 2.4), HopMmaTus
no TopakanbHoi hpakuun (cM. 2.8), HopMmaTuB no pecnupabenbHon dpakumm (cm. 2.12); HopMmaTuebl Mo
3KCTpaTopakanbHon (CM. 2.6) U TpaxeobpoHxmanbHom (cM. 2.10) bpakumsam MoryT BeiTe paccunTaHbl NO HOp-
mMaTuBaM, yKkaszaHHbIM Bbllle. YCTPOWCTBA, Ucnornb3yemble Ana ot6opa npo6, AoMmKHbI COOTBETCTBOBATL HOP-
mMaTuBy no oT6opy npob, cooTBeTCTByOLWeMy obracti AbixaTenbHbiX NyTeW, rae ocaxaeHue Yactuu
ncecnegyemMoro BellecTsa MOXeT NpUMBECTU K Buonornyeckomy Bosaeinctento. Hanpumep, seibupatoT Hopma-
TUB MO BABIXaeMoW hpakumm, ecnv BeLLeCTBO MOXET NpPUBECTU k 6onesHu HesaBUCUMO OT 06nacTn oceqaHus;
no TopakarnbHoW cpakunn, ecnn obnacTbio ocefdaHua Obinu npoBoasawme NyTU nerkux (BpoHxu); no
pecnupabenbHoi chpakuun, ecnmn obnactbio ocegaHus Gbin y4acTok razoobmeHa oT AbixaTenbHblX GpoHXMoN
00 anbBeon.

Y peten 1 B3pOChbIX ¢ onpeaeneHHbIMN 3abonesaHnAaMU gbixaTenbHbIX NyTen TpaxeobpoHxuansHas
obnacTb AaBnAeTca 6onee YyBCTBUTENbHON K4acTULaM Manoro aspoauHaMu4eckoro AnameTpa no cpaBHEeHUIo
€O 340pOBbIMU B3poCnbIMU. B faHHOM crniydyae Heobxoaumo ycTaHaBnNMBaTb BTOPOW HOpMaTUB NO pecnupa-
6enbHow hpakuum (HacTuL, Manoro aapoAMHaMUYecKoro AnameTpa) Ans rpynn HaceneHWsa NOBLILWEHHOTo puc-
ka. Take BTOpOW HOpMaTWB ANA rpynn HaceneHWa NOBBLILWEHHOTO pucka yCTaHaBNUBaKT ANS Tpaxeo-
6poHxunanbHo opakumu.

YcTpoiictea MoryT 6biTb UCMONb30BaHbl 4 c6opa 0TAeNbHbIX (hpakuuil B COOTBETCTBUM C HOpMaTUBa-
MU UNn AnA cbopa HeckonbkuUx hpakuuii ogHOBpeMeHHO. Hanpumep, ycTpoNCcTBO MOXeT cobupaTth YacTuULbl U3
BO3[yXa B COOTBETCTBAU C HOPMATUBOM NO BAbIXaeMown ppakumm, a 3aTem CopTUPOBaTbL YacTULbl B COOTBET-
CTBMM C HoOpMaTuBamMu MO TopakanbHOW, TpaxeobpoHxuanbHoW U pecnupabenbHoit  dpakunam.

2
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AnbTepHaTUBHO YCTPOMCTBO MOXET cobupaTh U3 Bo3ayxa Tonbko pecnupabensHyto dpakuumio. B gaHHoM cny-
yae KOHCTpYKLMS YCTpONCTBa AoSkHa o6ecneunBaTh Tako 0TOOP Ha BXoAe B YCTPOMCTBO (3a CYET aspoauHa-
MuYecknx achpeKToB) U BHYTPU HETO, YTOGBI CyMMapHbIA 0TBOp COOTBETCTBOBAS HOPMaTUBaM o oTbopy npob.
TpeboBaHuA K yCcTpoiicTBaM NpuBeaeHbl B pasaene 9.

4 [lonyuweHns n NnpuénunxeHun

MpuMeHeHne NpubnuxxeHNA u AonyLeHUI HensBexxHO NPpU MoAeNMPOBaHUM BAOXa C MOMOLLbI0 HOpMaTU-
BOB M0 oT60py Npob 1 KoMmnekca B3aMMOCBA3aHHbLIX NepeMEHHBIX, YNpaBsoLLMX NPpoLEeccoM BXo4a 1 nona-
AaHuns BO3ayXa B AblxaTesbHble NyTu.

HopmaTuBbl o oT6opy Npo6 No3BonsAloT TONbKO NPUGM3UTENLHO BOCMPOU3BECTU NOBeAEHWE AblXa-
TeNbHbIX MyTen, N03TOMy AenaroTcs cneayoLme AonyLeHNs:

a) BAblxaeMas bpakuus 3aBUCUT OT ABMKEHUS BO3dyXa (CKOPOCTU U HanpasneHus BeTpa), UHTEHCUB-
HOCTU U NYTU BABIXaHUS (Yepes HOC U poT). 3Ha4YeHUA HopMaTuBa no BAbIXaeMon hpakLmm, COOTBETCTBYIO-
LMe npeacTaBUTENbHbIM 3HAYEHUAM UHTEHCUBHOCTU BAbIXaHWUs!, yCPEAHSAIOT Mo BCEM HarnpasneHusiM BeTpa.
OTo noaxoauT Ans YernoBeka, NOCTOAHHO NOABEPXEHHOIO BO3AEACTBUIO BETPA CO BCEX CTOPOH UM Npenmy-
LLleCTBEHHO BO3AEeNCTBMIO BeTpa cboky unu czagn. Ho aToT HopmaTus 6yaeT 3aHwkaTb BAbixaemyto dpakumio
KPYNHBIX YacTUL, 45151 YernoBeka, obpalleHHOro NMLOM K BETPY;

b) pecnupabenbHas M TopakanbHasa hpakuun 3aBUCAT OT XapaKkTepa AbiXxaHUsl KOHKPETHOTO YenoBeka, a
HOPMaTUBbI MO 3TUM DPaKLUsM NPUBNN3UTENbHBLI U COOTBETCTBYIOT TUMUYHOMY CIly4alo;

C) Kaxabli HopMaTUB SIBNAETCA NPUGNM3UTENbHBIM U COOTBETCTBYET (hpakuMM YacTul, nonaslnx B
Kakyro-nnbo obnacTb AbIxaTebHbIX NYTEN, HO He K hpakLumm YacTuL, koTopble Tam ocefatoT. OBbIYHO YacTULbl
OOMKHBI 0ceaThb U Bbi3biBaTb Bruonornyeckuii accpekt. Ecnmn atoro He NnponsoLLno, To HopMaTuBel ByayT Npu-
BOAMWTb K 3aBbILLEHUIO OLEHKU MOoTeHUManbHoro 6uonornyeckoro BozaencTeus. Haubonee BaXkHbIM MpuMepom
ABMAETCA cryyan, Korga Hopmatue No pecnupabenbHoi chpakummn 3aBbiliaeT OLEHKY A0S ManbiX YacTuLl,
KOTOpble A0MKHBI Bbl 0OCaXKAATLCA B HKHUX AbIXaTeNbHbIX NYTAX, HO BblgbixatloTcsl 6e3 ocaxaeHus. B pabouei
30He 3TV Marible YacTULbl BHOCAT HE3HaYUMTENbHbIA BKNad B Maccy cCObpaHHbIX YacTuL;

d) HopmaTuB no TopakanbHoW pakunm aenaeTca NpUbnManTensHeiM U COOTBETCTBYET TopakarbHOW
dpakunm Npu BobIXaHUM Yepes poT, KoTopas bonblue, YeM TopakanbHaa ppakuns Npu BAbIXaHUN Yepes HoC.
HopmaTue no akcTpaTopakansHoi dopakumm MoXeT BbITb 3aHWKEHHBIM AN 3KCTpaTopakanbHown hpakuumn npu
AbIXaH1N Yepes HOC («HanXyaLWmni crydany» ).

5 HopmatuB no Babixaemon chpakumm

3HayeHWs YCIIOBHOM XapakTepuCTUKN YCTPOUCTB Ansa cbopa BAbIxaeMol hpakumm 4osmkHbI BbITh yepea-
HeHbl B COOTBETCTBUMN CO BCEMM HanpasrieHUsIMU BeTpa NPy COOTBETCTBYIOLLMX CKOPOCTAX BeTpa MeHee 4 m/c.
MpoueHT E, B3BeLUeHHbIX B BO3yXe YacTUL, aspouHaMUMYecKuM AnaMeTpoM D, KoTopble A0MKHbI GbITh cobpa-
Hbl, BEIYUCHSAIOT Mo hopmyne

E; =50(1 + exp[—0,06D]), 1)
roe D — aspognHaMmnyeckuii guameTp YacTuL, MKM.
HekoTopkle 3HaveHus E, nprsedeHbl B Tabnuue B.2 n Ha pucyHkax B.1 1 B.2 (npunoxexue B).

MpunMeuaHune— OkcnepMMeHTanbHbIX AaHHbIX OTOOpa BAbIXaemon dpakumm 4actuy guametTpom Gonee
100 MKM He nmeeTcsl, No3TOMY HopMaTKB No 0T6opy NPo6 He NpUMeHSIOT Anst Gonee KPyNHbIX YacTuu,. MNpy ckopocTsX BeT-
pa Gonee 4 M/c NPUMEHAIOT SMMUPUYECKYI0 hopmyny (2). OgHAKO 9KCNIepUMEHTANbHO A0Ka3aHo, UTo hopmyny (2) He npu-
MEHSIIOT Ans YacTuy gnametpom 6onee 90 MKM Unu npu ckopoctu BeTpa Gonee 9 m/c.
E, = 50(1 + exp[—0,06D]) + 10-3u275exp[0,055 D], )
rge u — CKOpoCTh BeTpa, M/c.

6 HopmaTtuB no TopakanbHou chpakumm

YCnoBHas xapaKkTepucTuka YCTPOUCTB AN cbopa TopakanbHom chpakuum AomkHa 66Tk crieayiolen. E4
B NpoLeHTax HopMaTuUBa No BAbIXaeMon hpakLmMKn YacTuL, KOTopble A0IPKHBI 6bITL cCoBpaHbl Npu aspognHamu-
YyeckoM gnameTpe D, MKM, 3afaeTcsl UHTerpanbHbLIM HOpManbHBIM NlorapuMnyeckum pacnpegeneHnem ¢
megunaHon 11,64 MKM 1 reoMeTprUyYeCcKUM CTaHAapTHBIM OTKIIoHeHneMm 1,5. [ing ynpolueHns pacHeToB UCNoSib-
3yI0T unMcnoBble NPUBIKeHUs, NpusedeHHble B NpunoxeHun B. 3HaveHusa E1 paccunTaHbl Ha OCHOBe HOpMa-

3
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TUBa Mo BAbIXaemoi pakunmn E. [lons Bcex B3BeleHHbIX B BO3Ayxe yactul, (cM. 2.13) aspoanHaMmyeckim
AvnameTtpom D nonydeHa yMmHoxeHnem Eg Ha 0,01E, [cm. cbopmyny (1)]. OTv 3HauveHWs npuseeHs! B Tabnu-
uax B.1 n B.2 u Ha pucyHke B.1 (npunoxeHne B). N3 Tabnuy crnegyer, 4to 50 % BCcex B3BeLUEHHbIX YacTul,
anameTpom 10 MKM OTHOCSATCA K TopakanbHo chpakLmn.

7 HopmaTuBbl no pecnupabenbHon dypakuum

7.1 HaceneHue: 60nbHbIe U UHBaNUAbLI UNU AETU

Ecnu B cocTaB HaceneHust BXogaT AeTw, 60MbHbIE U MHBaNWAbI (rpynna NoBbILLEHHOro pUcka), To YCros-
Hasl XapaKTepUcTUKa YyCTPONCTB, UCMOSb3yeMbIX Arst cbopa pecnupabensHol hpakumn, 4oDKHa BbITh creay-
towei. Eg B NpoLieHTax HopmaTtuea no BAbIxaemoi dpakumm Yactu, KoTopble JOSDKHbI BbiTh cobpaHbl Npu
aspoanHaMmnyeckoM anameTpe D, MKM, 3afaeTcsl MHTerpanbHbIM HopMarbHbIM rlorapndgmMuydeckim pacnpege-
fieHneM ¢ MeguaHoi 2,5 MKM 1 reoMeTpUYeCKUM CTaHAapTHBIM OTKNoHeHueMm 1,5. [N ynpoLleHus pac4eTos
MCNOMb3YIOT YACIIOBbIE MPMBNKeHNA, NpuBedeHHbIe B NpunoxeHnn B. 3HaveHnst Eg paccuuTaHbl Ha ocHoBe
HopMmaTuBa no BAbIXaemoii hpakuum E|. [lons Bcex B3BeLUeHHbIX B Bo3ayxe vacTuL, (cM. 2.13) aspoanHamunyec-
KuMm guameTtpom D nonyyeHa ymHoxeHuem Eg Ha 0,01E; [em. coopmyny (1)]. 9T 3HaveHUa npueeneHbl B
Tabmmuax B.1 1 B.2 nHa pucyHke B.1 (npunoxeHue B).

MpwuMeyaHu e — EcnvHaceneHve SBNSIETCs FPYNNO NOBbILLIEHHOTO PUCKA, TO MOXET GblTb UCTMONb30BaH HOP-
MaTVB No pecnupabenbHoi hpakLmy AN 330pOBbIX B3POCbIX, 06ecneunBatowmii JononHuTenbHyo 6esonacHocte. Hop-
MaTvB no pecnupabenbHON pakuuy Ans rpynnel NOBbIWEHHOTO pucka Heobxoaum Ans pacyeta Hopmatusa no
TpaxeobpoHxuanbHoOW hpakLmm Ans rpynnbl NOBbILLEHHOIO pUcka (CM. pasaen 8), KoTopbili obecneunBaeT Ny4Lwyio 3awmTy
ONA 3TON rpynnbl.

7.2 HaceneHue: 340poBble B3pocChble

ER B NpoLieHTax HopMaTWBa Mo BAbIXaeMoii hpakLm YacTuLL, KOTopble A0KHBI 6bITb COBpaHbl Npu aspo-
AnHamundeckoM gnameTpe D, MKM, 3agaeTcsl MHTerpasbHbIM HopMarbHbIM fTorapudmudeckum pacnpegeneHu-
em ¢ MeanaHoi 4,25 MKM 1 reoMeTpudeckuM cTaHdapTHLIM OTKIIoHeHWeM 1,5. [ina ynpouweHuns pacyeTtos
NCMONb3YOT YANCTOBbIE NPUBIKEHUS, NpuBeAeHHbIe B NpunoxeHun B. 3HaveHus Eg paccuuTaHbl Ha OcHOBE
HopMartuBa o BabIxaemoi chpakuum E,. [lons Bcex B3BeLUEHHBIX B BO3AyXe YacTull (cM. 2.13) aspoauHamudec-
KuM anameTpoM D nonydeHa ymHoxeHueM Eg Ha 0,01F; [em. hopmyny (1)]. OTu sHaueHna npuseaeHsl B
Tabnuuax B.1 1 B.2 nHa pucyHke B.1 (npunoxeHue B).

8 HopmaTuBbI No aKcTpaTopakanbHOM U TpaxeoopoHXManbHON hpakumam

HopmaTus no skcTpaTtopakanbHon hpakLmnmn BLIMUCTIAIOT Kak pasHocTb (E— ER) (cM. pasaensi 51 6) ana
Kaxkaoro aspoanHammudeckoro auameTpa dactul D. HopmaTtuB no TpaxeobpoHxuanbHon hpakLMm BbIMUCASAOT
Kak pasHocTb (E — ER) (cM. pasfenbl 6 1 7) AN Kaxaoro aspomHaMuyeckoro anameTpavactuy D. [1sa Hop-
maTmBa Mo TpaxeobpoHxmansHoM dpakLmum (COOTBETCTBYIOLLME ABYM HOpMaTMBaM Mo pecnupabensHomn dpak-
Lmun) npuseaeHsl B Tabnuuax B.1nB.2 n Ha pucyHke B.2 (npunoxeHue B). HopmaTus no TpaxeobpoHxuanbHou
bpakuum Ansi rpynnsl NOBLILIEHHOTO pUcka cregyeT UCTIONb30BaTh, €CNN B COCTaB HaceneHnst BXOAAT AeTH,
60bHbIE U MHBANUAbI.

9 Tpe6oBaHuA K yCTpOMCTBaM

He Bcerga BO3MOXHO CKOHCTPYMPOBATb YCTPOWCTBA, XapaKTepUCTUKU KOTOPLIX NOMHOCTLIO COOTBET-
CTBOBanNN Obl 3HAYEHNSIM HOPMaTUBOB, MPMBEAEHHBIM B pasaenax 5—38. OaHako akcnepumeHTanbHasa norpeLu-
HOCTb NP NPOBEpPKe YCTPOWCTB 1 BO3MOXKHASA 3aBMCUMOCTb UX MapaMeTpoB OT ApYrnx hakTopos (Kpome aspo-
ONHaMUYeckoro aAvameTpa) MNO3BONAT cAenaTb BbIBO O COOTBETCTBUM XapaKTepUCTUK YCTPOUCTB
ycTaHOBMNEHHbIM TpeboBaHnsM. Cpean NpoUnx BO3MOXHOCTEN 3TO MO3BOSIAET NPOBOANTL NPOBEPKY B OrPaHU-
YeHHbIX Ananas3oHax nepemMeHHbIX, ecrnm HeobxoAuMo TObKO 3T0. HanpumMep, B crydae yCTpoNCTB ANA aHanu-
3a aTMocepHOro Bo3gyxa MoXeT ObiTb 4OCTaTOYHO OLLEHUTb XapakTepuUCTUKN ANsi pasMepa 4YacTul, MeHee
100 MKM, @ 3aTeM 1CMoNb30BaTb YCTPOWCTBO TaMm, rae bonee KpynHble YacTULbl OTCYTCTBYIOT.
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MpunoxeHne A
(cnpaBo4Hoe)

HomeHknaTypa BOobixaemMon u pecnupabensHoil dypakLmin

TepmuH «BApbixaemas» («inhalable») ncnonb3ytoT B HaCTOSILLEM CTaHAAPTE B CBA3W € TEM, YTO OH TOHHO onpeaenser
HazBaHue dpakumm, ons 06o3Ha4YeHN st KOTOPOW UcnonbayeTcsi. PaHee 6biNo HEKOTOPOE HECOOTBETCTBME TEPMUHOMNOIMN.
TepmuH «Babixaemasi» («inhalable») ncnonbaoBancs B koHUe 70-X rogoB B eBPONencKoW aHrMos3bIYHON NuTepatype c Tem
Xe 3HaYeHneM, YTo 1 B HacTosweM cTaHgapTte. B MCO/TR 7708:1983 [10] v aupektuse EC 88/642/EEC ans 0603HaveHns
AaHHoW hpakLUmM NCNONb3oBaH TEPMUH «MHCNMpUpyemasi» («inspirabley), ABNALWMIACS SKBUBANEHTHBIM TEPMUHY «BAbI-
xaemas» («inhalable»). AreHtcTBo CLUA no 3awurte npyvpoabl NCNoNb3oBano TEPMWH «Babixaemasy («inhalable») gns
0603Ha4eHNs «BCeX HacTnL TopakanbHon o6nactu» unm «PM, ,». B HacTosAwee BpeMs areHTCTBOM He UCTONb3YeTCs Tep-
MWH «Bablxaemasi» («inhalable»). B HacTosiwem cTaHgapTe AaHHbIV TEPMUH NCNONb3YeTCsl B ero NepBoHavYanbsHOM 3Ha-
YeHuu.

TepmuH «pecnmpabenbHasny («respirable») ucnonbs3oBancs B aHrnuickom sisbike ¢ 1952 roga ans 0603Ha4eHnst
hpakuum, NPOHNKaLWEN B HUXHWe abixaTenbHble nytn ([11],[12]). BUCO/TR 7708:1983 BBENM TEPMUH «arbBEONAPHAA»
(«alveolar») ns-3a cxoxecTn TepMMHOB «pecnupabenbHasny» («respirable») u «<nHcnMprpyemas» («inspirable»). B HacTos-
Wem CTaHdapTe UCMONb3YOT TePMUH «pecnupabensHasny («respirables»).

Mogo6HOro HeCOOTBETCTBUS HE HabnaaeTcs BO PPaHLy3CKOM U HEMELLKOM A3blKax, HO Asi ICHOCTU PEeKOMeEHAY-
I0TCA criegytowme TePMUHBI:

Pyccknin a3bik Hemeukui 51361k PpaHLy3CKUIN A3bIK AHMMUACKUIA A3bIK
Babixaembii einatembar inhalable inhalable
PecnvpabenbHbin alveolengangig alveolaire respirable
TopakaneHbIn thorakal thoracique thoracic
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MpunoxeHne B
(cnpaBo4HoOe)

YucnoBble ﬂpMGnM)KeHMH ANA UHTerpanbHbIX HOpManbHbIX florapudMmnUeckUx pacnpeneneHumn

Ons ynpouwenus pacueta Eq u Eg, %, ncnoneayloT creayiowme npubnuxenns (cm. [13], [9]):

E =100(1—G), ecnm D<M,
E =100G, ecnm D> M,
rge G = 0,5(1 + 0,14112821y + 0,08864027y2 + 0,02743349y3 — 0,00039446y4 + 0,00328975y5)‘8;
y — abconioTHoe 3HavYeHne M;
V2log, 15

D — aspogmHaMmnyeckmui gunameTp Yactul, MKM;
M — meamaHa nHTerpanbLHOro HOpMarbHOrO TOrapMPMMUUECKOro pacnpeaeneHus.
Ina TopakanbHoi dpakuum, ecnn M = 11,64 mkm, T0 E = Eq.
Ins pecnnpabenbHon dpakumn Ans 300POBLIX B3POCHbIX, ecnn M = 4,25 mkm, To E = Eg.
Ansa pecnnpabenbHon dpakumm Ans rpynibsl NOBLILWEHHOTo pucka, ecnm M = 2,5 Mkm, To E = Eg.

Tab6nwnya B.1— Hopmartuebl, BbipaxeHHble B NMPOLEHTaxX HopMaTUBa MO BAbIXaeMOW hpakuum

Hopmatus no dpakumm, %
AsponyHamm eckui PecnupabensHasn TpaxeobpoHxuansHas
AMAMETP H8CTULB! | Byixaeman | Topakanshas | PecnivpabenbHas (ans rpynnel Tpaxeo6poH- (ans rpynnel
D, miaa pakums E, E; Eg NOBLILLEHHOro xuanbHas NOBbILLEHHOIo
pucka) Eg pucka)
0 100 100 100 100 0 0
1 100 100 100 98,8 0 1,2
2 100 100 96,8 70,9 3,2 291
3 100 100 80,5 32,6 19,5 67,3
4 100 99,6 55,9 12,3 43,6 87,3
5 100 98,1 34,4 4.4 63,7 93,8
6 100 94,9 19,8 1,5 75,1 93,3
7 100 89,5 10,9 0,6 78,6 89,0
8 100 82,2 5,9 0,2 76,3 82,0
9 100 73,7 3,2 0,1 70,5 73,6
10 100 64,6 1,7 0 62,9 64,6
11 100 55,5 0,9 54,6 55,6
12 100 47,0 0,5 46,5 47,0
13 100 39,3 0,3 39,0 39,3
14 100 32,4 0,2 32,3 324
15 100 26,6 0,1 26,5 26,6
16 100 21,6 0,1 21,6 21,6
18 100 14,1 0 14,1 141
20 100 9,1 9,1 9,1
25 100 3,0 3,0 3,0
30 100 1,0 1,0 1,0
35 100 0,3 0,3 0,3
40 100 0,1 0,1 0,1
50 100 0 0 0
60 100
80 100
100 100
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Tab6nwuuya B.2— HopmaTuebl, Bolpa)XeHHbIE B MPOLEHTaX YMCra BCEX B3BELLEHHbIX YacTul

HopmaTtus no dppakuum, %
A3poaMHaMU4ecKuin
anameTp HacTuLLbl PecnupabensHas TpaxeobpoHxuansHas
D, Mkm Babixaemasi TopaKaanaﬂ Pecnmpa6eanaﬂ (ﬂﬂﬂ rpynnel Tpaxeo6po|.|- ('qng rpynnsl
E, E;-E E-E MOBbILLEHHOTO XuanbHas MOBbLILLEHHOTO
pucka) Eg - E| pucka)
0 100 100 100 100 0 0
1 97,1 97,1 97,1 95,9 0 1,2
2 94,3 94,3 91,4 66,9 3,0 27,5
3 91,7 91,7 73,9 30,0 17,9 61,8
4 89,3 89,0 50,0 11,0 39,0 78,0
5 87,0 85,4 30,0 3,8 55,5 81,6
6 84,9 80,5 16,8 1,3 63,8 79,2
7 82,9 74,2 9,0 0,5 65,1 73,7
8 80,9 66,6 4,8 0,2 61,8 66,4
9 79,1 58,3 2,5 0,1 55,8 58,3
10 774 50,0 1,3 0 48,7 50,0
11 75,8 42,1 0,7 41,4 421
12 74,3 34,9 0,4 34,6 34,9
13 72,9 28,6 0,2 28,4 28,6
14 71,6 23,2 0,2 23,1 23,2
15 70,3 18,7 0,1 18,6 18,7
16 69,1 15,0 0 14,9 15,0
18 67,0 9,5 9,4 9,5
20 65,1 5,9 5,9 5,9
25 61,2 1,8 1,8 1,8
30 58,3 0,6 0,6 0,6
35 56,1 0,2 0,2 0,2
40 54,5 0,1 0,1 0,1
50 52,5
60 51,4
80 50,4
100 50,1
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Hopmatue umcna Bcex BaBeLUEeHHbIX YacTul, %
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AapogvHamuyeckuin guametp D, MKM

1 — HopMmaTVB No pecnupabenbHoil hpakuum ANns rPynnbl NOBLILLEHHOTO PUcKa; 2 — HOPMAaTUB Mo pecnupabensHon pakumn
ANS 300POBbIX B3POCbIX; 3 — HOPMATUB MO BALIXaEMOW pakuumn; 4 — HOPMaTHB NO TOpakasibHON pakLum

PucyHok B.1 — HopmaTuBbl No BAbIXaeMoW, TopakanbHOW 1 pecnupabenbHon hpakumsim, BbIPaXeHHbIe
B MPpOLeHTax Y1cna Bcex 4actmy

HopmaTus uKcnia Bcex B3BeLleHHbIX YacTul, %
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1 — HopMaTuMB Mo TPaxeoBpPOHXMANLHOW PpaKLMK ANA 30OPOBbIX B3POCbIX; 2 — HOPMAaTHB No TpaxeoBpoHXuansHon hpakuum
ONS rpynnbl NOBbLILLEHHOTO pucka; 3 — HOpMaTUB MO BAbIXaemon dpakuum

PrcyHok B.2 — HopmaTuBbl Mo BAbIXaeMoW 1 TpaxeoBpoHXmanbHON pakuusiM, BbipaXeHHbIe B NMPOoLEeHTax,
yucna Bcex yacTtumy,
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