MOCT P EH 779-2014

Npynna T58

HALIMOHANbHBLIN CTAHOAPT POCCUNCKOW ®EOEPALINN
PUNbTPbI OYNCTKU BO3OYXa 0BLLEro Ha3HavYeHus
OMNPEOENEHME TEXHNYECKNX XAPAKTEPUCTUK

Particulate air filters for general ventilation. Determination of the filtration
performance

OKC 91.140.30

[ata BBegeHns 2015-12-01
Mpegucnosue

1 NOOIrOTOBJIEH O6wepoccuinickorn  oBLWIECTBEHHOW  OpraHu3auunen
"Accoumaumna  MHXeHepoB MO KOHTpono MukposarpsasHeHun" (ACUMHKOM) Ha
OCHOBe CODCTBEHHOINo ayTEeHTUYHOro MepeBoda Ha PYCCKUMM SA3blK CTaHaapTa,
yKkazaHHoro B nyHkTe 4 u OTKpbITbIM aKuMoHepHbIM obliecTBom "HayyHo-
nccneaoBaTenbCKUA LIEHTP KOHTPONS M OUArHOCTMKWU TexHudeckux cuctem (AO

"HALL KO")

2 BHECEH TexHun4yeckum KommuTeToM Mo cTaHgaptusaumm TK 184
"Ob6ecneyeHne NPOMbILLIIEHHOW YNCTOThI"

3 YTBEPXOEH W BBEOEH B [OEWCTBWE Mpukasom PenepansHoro
areHTCcTBa Mo TEXHMYECKOMY perynmpoBaHuio 1 MeTposiornn ot 24 oktabpga 2014 r.
N 1419-cT

4 HacTosiwumin cTaHgapT WOEHTUYEH eBPONEenCcKOMYy permoHarnbHOMYy CTaHOapTy
EH 779:2012* "®unbTpbl O4MCTKM BO3gyxa obuwero HasHadveHud. OnpegenexHve
TexHnyeckmx xapaktepucTuk" (EN 779:2012 "Particulate air filters for general
ventilation - Determination of the filtration performance")

* [ocTyn K MeXoyHapoaHbiM M 3apybexHbIM OOKYMEHTaM, YNOMSHYTbIM B
TEeKCTe, MOXHO Mony4uTb, obpaTMBLUMCL B CnyxOy noaaepkkn nonb3oBaTteneut. -
MpumeyaHue usrotoBuTensa 6asbl AaHHbIX.

Mpy npvMeHeHUM HacTosLWero cTaHgapTa pPeKoMeHAOYeTCA WCMNonb30oBaTh
BMECTO CCbIIOMHBbIX  MEXOYHAPOAHbIX CTaHOapTOB  COOTBETCTBYHOLME UM
HauuoHanbHble cTaHgapTbl Poccuickon depepaumn, CBegeHUS O KOTOPbIX
npuBeAeHbl B AOMOMHUTENBbHOM NpunoxeHun JA
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5 B3AMEHOCT P EH 779-2007

lpasuna npumeHeHuUsi Hacmosw,eao cmaHOapma ycmaHoesieHbl 6 [OCT P
1.0-2012 (pa3den 8). NHgpopmayuss 06 USMEHeHUsIX K HacmosiueMmy cmaHOapmy
nybnukyemcsi 8 exe200HOM (1Mo cocmosiHuo Ha 1 sfHeapsi mekyue2o 200a)
UHGbopMaUUOHHOM yKalamere "HauuoHarnbHbie cmaHOapmbl”, a ocbuyuarnbHbIl
mekcm u3MeHeHUU U Morpasok - 8 eXeMecsiHHOM UHQOpMayUOHHOM yKa3amerie
"HauuoHarnbHble cmaHdapmel”. B criyyae nepecmompa (3aMeHbl) Uru OmMMEHb!
Hacmosiwe2o cmaHOapma  coomeemcmsyuee  yeedomneHue  6ydem
onybnukogaHo 8  bruxadwem  ebiflycke  UHGOPMayUOHHO20  yKazameris
"HauuoHarbHble cmaHdapmei”, Coomeemcmeyrouwjas UH¢bopmayus,
ysedomrieHUe U meKcmbl pa3Mewaromess makxe 8 UHGhopMalyUOHHOU cucmeme
obuje2o rosb308aHUs - Ha oguyuanbHoM catime ®edeparibHO20 azeHmemaea o
MexXHUYeCKOMYy peaynuposaHuro U Memporioauu 8 cemu MiIHmepHem (gost.ru)

BeBeneHune
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OOwme nonoxeHus

MeToabl UCMbITaHU, NPUBEAEHHbIE B HACTOSILLEM CTaH4apTe, pa3paboTaHbl Ha
ocHoBe EH 779:2002. CoxpaHeHa npuHuMnuanbHas cxema yctaHoBku no EH 779.
Asposzonb DEHS (unm emy aHanornyHbi), UCNonb3yembld NpU  UCMbITaHUSX,
PaBHOMEPHO pacnbINAeTca 40 UCMNbITYeMOro mnbTpa no NonepevyHoMy CevYeHuto
BO3gyxoBoda. OpekTMBHOCTL  (mnbTpa onpedensercs  NO  OTHOLLEHWUHO
KOHLEHTpaumMM 4YacTuy, B BO34yxe A0 (MrbTpa K OTHOLUEHUMIO KOHLLEeHTpauum
YacTuL, NOCre HEro C NOMOLLIO ONTUYECKOro CYETYMKA YacTuy,

Knaccudukaumsa punstpon

Knaccundwmkauma no EH 779:2002 (rpynnbl F n G) nameHeHa B HacCTOSLLEM
cTaHgapTe Ha Krnaccudgmkau o, COCTOosLLYI0 13 Tpex rpynn (rpynnel F, Mn G).

Ecrm no pesynstatam ucnbiTaHUi UNLTP MMEET CpeaHion 3GdeKTUBHOCTb
Hwke 40% ana Yactuy ¢ pasmepom 0,4 MKM, TO ero OTHOCAT K rpynne G, BHyTpu
KOTOpOW NpMCBanBaeTCs Krnacc No CpeaHen NbinesagepxvearoLLet CnocobHOCTU.

Ecrnm guneTp nmeet cpegHioo agpektmBHocTb OoT 40% Ao 80% ans yactuy ¢
pasmepoMm 0,4 MKM, TO ero oTHocAaTt kK rpynne M (M6, M7). ®unbTpbl rpynnsl M
KnaccuduuupyoT no cpegHen adpekTMBHOCTU (YacTuubl ¢ pa3mepom 0,4 MKMm).
Knaccbl dwmnbtpoB F6 n F7 3ameHeHbl Ha knaccbl M6 n M7. XapakTepucTuku
UNLTPOB OCTaNMUChb MPEXHUMM.

Ecrm dwmnbtp nmeeT cpeaHioto addekTnBHocTb 80% W Bbile ANS YacTuy C
pasmepoMm 0,4 MKM, TO ero oTHocAT K rpynne F (F7-F9). ®unbtpbl rpynnel F
KraccuguumupytoT no cpeaHen adheKTUBHOCTU (YacTuubl ¢ pasmepom 0,4 MKM).

KoHTponbHbIN a3po30nb

Mpyn wmncnbiTaHuax Ha 9PEeKTUBHOCTL MpUMEHATCS alpos3onb DEHS  (nnm
9KBMBAreHTHbIN) NO CrieayoLLMM NpUYnHaMm:

- UCNOMb3yeTCs 3HayuTeNnbHas 4YacTb obopyagoBaHud, npegycMoTpeHHoro EH
779:2002 n EBpoBeHT 4/96, KOTOpOE OCBOEHO NOSb30BaTENAMY;

- MOXHO Ierko nosly4yaTb OAHOPOAHbIE a3pO30NM XUAKOCTEN ¢ TpebyemMbiMu
KOHLLEHTpaLMsaMN 1 pa3Mepammn YacTuu,;

- HepasbaeneHHbin DEHS wucnonb3yetcs gna co3gaHust HesapsKeHHOro
asposons;

- 4N KanMbpoBKM CHETYMKOB YacTuL, UCMONb3YKTCA cdeprnyeckme faTtekcHble
yacTuubl. OnTu4eckne cHeTyYnkM YacTtuy obrnagatoT 6ornee BbICOKOM TOYHOCTbIO
ANs chepuyecKnx XMOKMX HacTul, Yem s Hechepnyecknx TBepablX YacTul, comm
N KOHTPOSTEHOW NbINN.

XapakTte pucMku cpunbTpaumm

B npunoxeHun A pacCMOTpeHbl NMOBTOPHBLIN YHOC W OTAeneHWe 4acTuy, oT
dumnbTpa.

B wugeanbHOM npouecce dunbTpauMn Kaxgas vactvua yaepxvBaeTcs
BOJTOKHOM (buribTpa npu NepBoM COMPUKOCHOBEHUW C HUM, HO Apyrye YacTuubl
MOryT MOBMMATbE Ha yXe OCEBLUYI YacTuuy, B pesyrnbrare Yero oHa MoxeT OblTb
yHeceHa MOTOKOM Bo3ayxa. BornokHa m 4acTuubl camoro gunbTpa Takke MoryT
OTOENATLCA 3a CYET MeXaHMYeckux cun. [NpuymHbl BblgeneHns BOSIOKOH U YacTuL
MOryT MpeacTaBnaATb MHTepec ANs Nonb3oBaTensd, HO WX HemMb3sd YCTaHOBUTbL C
MOMOLLIbHO ONTUYECKOrO CHETHMKA YacTu.

[encTtBrve HeKoTopbiX TUMOB UILTPYIOLIEro MaTepuana OCHOBaHO Ha
anekTpocTatndeckoM  addekTe, KOTOpPbIM  MO3BONSIET AOCTUYb  BbICOKOM
3(hpeKTMBHOCTM UNbTPaLMM MPU HU3KOM COMPOTUBNEHMM NOTOKY BO34yXa.
OTaenbHble BUAbI YacTul, Hanpumep NPOAYKTbl FOPEeHUs UM MachnsHbl TyMaH,
MOMyT HeWTpanmMsoBaTb 3apsad W CHU3UTb  apekTMBHOCTE  mnbTpaymu.
Monb3oBaTenam criegyeT 3HaTb O TakOM CBOWCTBE  3eKTpocTaTUYeCcKuX
GunbTpoB. BaxHo Takke obHapyxmBaTb CHWKeHUe 3GOEKTUBHOCTU UMbTPaLIUN.
OnucaHHaa MeToauKa UCNbITaHUA PaspsKEHHOrO nnbTpa NO3BONSET ONPeaenUTb,
3aBUCUT 1 3PEKTMBHOCTL GMnbTpa OT MEXaHM3Ma yaepXKaHus 4acTul, 3a cYeT
anekTpocTaTudeckoro addekTa, U NonyYnTb KONMMYECTBEHHYIO MHAOPMAaLINIO O ero
BIMSHWN.

1 O6nactb NpUMeHeHuns



Hactosuwmn ctaHgapT ycTaHaBrmBaeT Krnaccudmkauuio ¢UbTPoOB OYMUCTKU
BO34yxa OOLWEero HasHadeHuss W MeTodbl OnpedeneHuss ux TEeXHUYECKUX
xapaktepucTuk. MNpmBoaatcsa TpeboBaHUA K KOHTPOSbHbIM a3po30raMm, npubopam u
o6opyaoBaHuio, UCnosnb3yembiM Mpu onpegeneHun adpeKTMBHOCTU UNLTPOB, a
Takxe K 0bOpMIEHNIO PeE3yNbTaTOB UCTbITaHWUNA.

Ona  knaccudmkauum  unbTpoB  criedyeT  NPOBOAUTb  UCMbITAHUA  C
NPUMEHEHNEM [BYX CUHTETUYMECKMX adpo30Siel, O4HUM W3 KOTOPbIX SABMAETCH
MEKOANCNEPCHbIN adpo30fb ANA onpeaeneHns agekTMBHOCTN mnbTpaumnmn Kak
dyHKLMM pasmepa YacTuy oT 0,2 0o 3,0 MKM, BTOPbLIM - KpynHOAUCNEepPCHas Mblflb
Ana onpefeneHnss nblneeMkocTn dmnbtpa. [py ncnbiTaHuax dunbTpoB rpybomn
O4YMCTKM 3GPEKTUBHOCTL (hunbTpaumm onpeaenseTcss No NblnesagepxmBatoLLen
CcnocobHoCTM.

Hactosiwumn ctaHgapT ycTaHaBnmMBaeT TpeboBaHUS K unbTpam C HadasnbHON
adpekTmBHOCTEIO MeHee 98% pana 4vactuy ¢ pasmepom 0,4 mkm. McnbiTaHusa

vnbTPOB criegyeT NPOBOAWTL NpK pacxodax Bo3ayxa ot 0,24 m3 /c (850 m3 /u) oo

1,5 M3 /c (5400 m3 /v).

MonyyeHHble B COOTBETCTBMM C TpebOoBaHMAMWM HACTOSLIEro cTaHgapTta
pe3ynbTatbl HE MOMYT NMPUMEHATLCS ANS NPOrHO3MPOBaHMSA 3GPEeKTUBHOCTU Npu
aKcnnyataumm n cpoka cnyxobl dunstpa. [Opyrve Bnvsiowpe Ha 3¢hdeKTUBHOCTb
GunbTpaunm dakTopbl, KOTOPbIE OOIMKHBLI ObITh YY4TEHbI, ONUCaHbLI B NPUIOXeHUN A.

2 HopmaTuBHbIE CCbINIKN

B HacTosiLem cTaHgapTe MCMoMb30BaHbl HOPMAaTVBHBIE CCINKM Ha crneayowme
cTaHgapTbl®. [Npyn 4aTMPOBaHHBIX CCbINKax MPUMEHSIIOT TOMbKO yKa3aHHY BEPCUIO
ctaHgapta. [lpy HegaTMpOBaHHbIX — CCbIKax HeobXxogumo  UCMONb30BaTb
nocrnegHee u3gaHve LokymeHTa (BKnoyasi nobble nonpasku).

* Tabnuuy cOOTBETCTBUS HaLMOHASMBbHbIX CTAH4APTOB MEXOAYHAPOOHbIM CM. MO
ccbifke. - MNMpumedaHne narotoBuTenst 6asbl AaHHbIX.

EH NCO 5167-1:2003 N3mepeHne NOTOKa XMAKOCTU MPXM NMOMOLLM OaTYMKOB
n3bbIToMHOro Aaenenus. Yacte 1. Ouadpparmbl, knanaHbl n Tpyokn BeHTypw,
BCTPOEHHbIE B KpYrrioe nonepeyHoe ceyveHne nosbix Bo3gyxosogos (EN ISO 5167-
1:2003 Measurement of fluid flow by means of pressure differential devices inserted
in circular cross-section conduits running full - Part 1. General principles and
requirements)

NCO 2854:1976 CtatucTudeckas MHTepnpeTaumns gaHHbiX. MeTodbl OLEeHKN n
KOHTpOMs, OTHOCSLWMECH K CpPeaHMM 3HadeHusM Wu pasbpocy 3HadeHun (ISO
2854:1976 Statistical interpretation of data - Techniques of estimation and tests
relating to means and variances)

NCO 12103-1:1997 TpaHcnopT SopoxHbIN. cnbiTaTensHasa nbifb AN OLEHKK
dunbTpa. YacTtb 1. UcnbiTatenbHasa nbifb NycTbiHb Apn3oHbl (ISO 12103-1:1997
Road vehicles - Test dust for filter evaluation - Part 1: Arizona test dust)

3 TepMuHbI 1 onpeaeneHus

B  HacTosiwem cTaHgapTe  MpYMMEHEeHbl  criedylume  TePMUHbI  C
COOTBETCTBYIOLLWMUN ONpeaerieHNsIMU:

3.1 nbines3agepxuBarollaa CNOCOBHOCTL (arrestance): Yoanewne nbinn u3
BO34yXxa.



3.2 cpeaHAsA nbinesagepxuBarowan cnocobHocTs -1, (average arrestance

A, ): OTHoWeHMEe Macchl 3aepaHHOW (MNBLTPOM MbIN K Macce Mbifiv B BO3ayxe
[0 mnbTpa A0 AOCTUKEHUSI KOHEYHOrO Nepenaaa AaBfeHns NPU UCTbITaHUSAX.

Mpumevarne - CpefHss NblnesagepXvBarolasi cnocoOHOCTL UCMONb3yeTcst
Ans Knaccugmkaumnm ¢unbTpos rpynnbl G.

3.3 cpeaHaa addexkmBHocTs X, (average efficiency £, ): CpenHee
3HayeHne 3ddeKTMBHOCTM dunbTpa Ans 4vactuy ¢ pasmepom 0,4 MKM npu
pasnuMYHbIX MbIEBbIX Harpyskax 40 AOCTMXEHUS (MNbTPOM KOHEYHOro nepenaga
AaBNEHUS Npu UCTbITAHUSIX.

MpumevaHue - CpeaHsia 3¢heKTMBHOCTL UCMONb3yeTcs Ans Knaccudwmkauum
dmneTpos rpynn Mu F.

3.4 cpepgHaa 3¢ eKkmBHOCTL ELj (average efficiency ELJ’ ). CpegHsasa
apekTMBHOCTE ANs AnanasoHa pasMepoB YacTul i ANs pasnuMYHbIX MHTEpPBanoB
MbIEBON Harpy3KH j.

3.5cpegHaa acpcdpeKkmMBHOCTL paspsaKeHHOro ¢unbrpa ED,i (average

discharged efficiency £r;): CpeaHsis a¢pdeKTMBHOCTL AN AMana3oHa pasmMepos
YyacTuL i Nocrie CHATUSA 3NEKTPOCTaTUYECKOro 3apsiaa ¢ gunbTpa.

3.6 cpegHaa a3 ekmBHOCTL HeobpaboTaHHOro dunbIpa ELT,i (average

untreated efficiency &1 ): CpeaHss a¢pdeKTMBHOCTL HEO6paBGoTaHHOMO GmrbTPa
ANa AnanasoHa pa3mepoB YacTuy i.

3.7 3apsixkeHHbIn unbtp (charged filter): PunbTp ¢ anekTpocTaTU4eCcKUm
3aps40M U NONSIPU30BaHHbIN UBLTP.

3 . 8dunbp rpybom ouuctkum (coarse filter): dunbtp, wumerowmin
KnaccudmkaumnoHHoe o6osHadeHne ot G1 go G4.

3.9 MHTeHCUBHOCTL cyeTa (counting rate): Yicno coBbITUA, COCYUTAHHBIX B
eaVHULY BPEMEHMW.

3.1 0DEHS: JXugkoctb (guaTtunrekcuncebaumHat) Ansg  nonyvyeHus
KOHTPOIbHbLIX a3p030nen.

3.11 acpcpekmBHOCTL paspskeHHoro cunbtpa (discharged efficiency):
OhheKTUBHOCTL  (UNBTPYIOLLEr0  MaTepuarna nocre HeuTpanusauui  3apsga
N30MNpPONaHoOsIOM.

3.12 nbineemkocTs (test dust capacity): Macca 3agepxaHHON MNBTPOM MbLN
BNSIOTb A0 OOCTMXKEHMSA HA HEM KOHEYHOro nepenaga AaBfieHns Npy UCMNbITaHUSX.

3 .1 3acpcpekmBHoc  (efficiency): Jliobas  u3  pasHOBMAHOCTEN
9(ppeKkTMBHOCTY: HavanbHas, cpefHss, 3dEeKTUBHOCTL pa3psiXeHHOro unsTpa,
MUHUMarbHasa 3pPeKTUBHOCTb.

3.14 nnowanb BxogHoro ce4veHua (face area): BHyTpeHHee ceueHue
BO34yXOBOAA HEMNOCPEACTBEHHO Nepes KOHTPONMpyeMbIM oUbTPOM.
Mpumeyanme - Mnowwanb cedenna 0,61:0,61=0,37 m2.

3.15 cbpoHTanbHaa ckopocts (face velocity): 3HaveHue, nonyvyaemoe B
pe3ynbTarte AeneHust pacxofa Bo3ayxa Ha nsoLiafb BXOOHOIO CeYEHUsI.



3.16 duHnwHbIn  ¢unbtp  (final  filter): dunbTp  ouncTkm  BO3ayxa,
ncnonb3yembld AN 3a4epXvMBaHUS MbliM B BO3Ayxe, npowejlemM 4yepes
UCMbITYeMbI PUNLTP.

3.17 KOHeYHbIN Nepenag AaBneHua pekomeHayembin (final pressure drop -
recommended): MakcumanbHbIi pabouni nepenag [AaBreHus Ha unbTpe,
peKoOMeHAYEMbI N3rOTOBUTENEM AN ONpeaerieHHOro pacxo4a Bo3ayxa.

3.18 KoHeuYHbIN nNepenan AasneHusa npu ucnbitaHuax (final test pressure
drop): MNMepenag faBneHusi, 4O HACTYNMEHUs KOTOPOro B Lensx Kraccudmkauum
n3mepsoTca paboyme (aKcnnyaTauMoHHbIE) XapakTEPUCTUKM unbTpa.

3.19cdunbp TOHKOM oumuctkm (fine filter): ®unbTp, wmetowmn
KnaccudmkaumnoHHoe o6o3HadveHne ot F7 go F9.

3.20 BbicoKO3(phpeKMBHbLIN PuUNbLTP oumuctku Bosayxa; HEPA dwunbtp
(HEPA filter): ®unbTp 0o4UCTKM BO3AyXa BbICOKOW 3GEKTUBHOCTW, WUMEHOLLMIA
KraccudmkaumnoHHoe o6o3HaueHne ot H13 go H14 no EH 1822-1.

3.21 HavyanbHasa nbine3agepXxuBaroLwaa cnocobHocts (initial arrestance):
KonnuecTBo 3agepxaHHorn u3 nepebix 30 I Nbinv, NogaHHOM Ha dmnbTp.

3.22HavyanbHaa addekmBHOocTs (initial efficiency): 3dxpekTMBHOCTD
He3anbINeHHOro gunbTpa, UCMbITYeMoro NPy KOHTPOSIbHOM pacxoAe Bo3ayxa.
MNpumeyaHue - [1na Kakgoro 3agaHHoOro AnanasoHa pasmepoB YacTul,.

3.23 HayanbHbIn nepenag paBneHua (initial pressure drop): [NMepenag
AaBMEHNS HA YUCTOM UINbTPE, M3MEPEHHbBIN MPU KOHTPONMBHOM pacxoae Bo3ayxa.

3.24 nsokuHe™Yeckum otoop npob (isokinetic sampling): OT6op NpobbI
BO34yXa, NPV KOTOPOM CKOPOCTb BO3dyXa Ha Bxode npobooTbopHMKa paBHa
CKOPOCTW OKpY>KatoLLEero Bo3ayxa B To4ke oTbopa npobbl.

3.25 KoHTponbHasa nbinb (loading dust): CM. cuHTeTUYECKas Nbisb.

3.26 cpeaHun auameTp (mean diameter): CpegHuin gnameTp ANS AaHHOrO
Avana3oHa pa3MepoB YacTuL.

3.27 ckopocTb Bo3ayxa B dunbTpylowiem matepuwane (media velocity):
BernunuunHa, nonyyaemasi B pesyrnbTaTte AeneHns pacxona Bo3gyxa Ha adhdpeKTUBHYHO
nnowanb gubTPoBaHWS.

MpumeyaHue - CkopocTb BO3ayxa B MINLTPYIOLLEM MaTepuare BblpaXKaeTcs B
M/C C TOMHOCTbH 40 TPEX 3HAKOB.

3.28 bunbp cpeaHen ounmctkm (medium filter): ®unbTp, wumerowmin
KraccudmkaumnoHHoe o6o3HaueHne M5 nnn M6.

3.29 muHumanbHaa addekmBHOocTL (Minimum efficiency): HanmeHblias
3hPeKTUBHOCTE M3 3PEKTUBHOCTN  PaspsbkeHHOro  dmrbTpa,  HadarbHOM
3peKTUBHOCTU U HaMMeHbLLeN SPEKTUBHOCTW, MOMYYEHHbIX MpU MpoBeAeHUU
UCMbITaHUS.

Mpumevanve - MuHuMManbHas  3ddeKTUBHOCTbL — UcCMonb3yeTcd  And
Kraccudmkauum domnbTpoB rpynnbl F.

3.30 achchbekmBHaa nnowanb unbTrpoBaHua (net effective filtering area):
Mnowaab dmnbTpyroLEro Matepuana, yaepxMBatroLLEro Mbisib.

3.31o0T1ckok 4acmy (particle bounce): [lokasaTtenb, XapakTepusyrLLMiA
SIBMEHNEe, Korga COMPUKOCHYBLUMECS C (UIBTPYIOLLWMM Matepuanom YacTuubl He
YOEPKMBAKOTCS M.



3.32 pasamep uvacmy (particle size): OKBMBaNEHTHbIN ONTUYECKMIA OMaAMETP
yacTuu.

3.33 KoHUeHTpaumusa yacmy (particle number concentration): Yucrno Yactuy, B
eauHuLe obbema Bo3ayxa.

3.34 npockok (penetration): OTHOLIEHME KOHLEHTpaLWUA YacTuy, nocre gwmnsTpa
n 00 gunbTpa.

3.35 BTOpUYHBIA YHOC (re-entrainment): YHOC nNOTOKOM BO3gyxa 4YacTu,
nepBoHaYvanbHO 3aaepXaHHbIX UNbTPOM.

3.36 otaeneHue (shedding): MNonagaHve B NOTOK BO3Ayxa 3a UibTPOM YacTuL,
n3-3a 9(pPeKTOB OTCKOKA WM BTOPUYHOrO YHOCA YacTuy, a Takxe OTAeneHus
BOJIOKOH UMK YacTuL, OT omnbTpa unm dnnbTpyroLLEero marepuana.

3.37 cnHtemyeckaa nbinb (synthetic dust): CneumanbHo nogrotoBneHHas
Nbifb, NPeAHA3HaYeHHast ANsl onpeaeneHns nbifnesagepiuBarolei CnocobHOCTH,
adeKTUBHOCTU (hnnbTpa K ero nbleemMKocTu.

3.38 KOHTpPONbHbLIN a3po3onb (test aerosol): Aspo3ornb, Ucnonb3yemblin Ans
onpeneneHns 3dhdekTUBHOCTU nnbTpa.

3.39 KoHTpONbHLIK pacxop Bosayxa (test air flow rate): O6bemHbIN pacxon
BO3JyXxa vyepes unbTp Npy NpoBeAEHUN UCTIbITAHWIA.

MpumeydaHve - BoipaxkaeTcs B M2 /c npu NnoTHOCTU Bo3ayxa 1,2 Krim 2 |
3.40 KoHTpPONbHBLIN BO3AyX (test air): Bo3ayx, ncnonb3ayemblii Npy UCNbITAHUSIX.

3.41 nbineemkocTs (test dust capacity): Macca 3agepxaHHON MNBTPOM MbIN
BMOTb 40 OOCTMXEHUSA HA HEM KOHEYHOTO nepenaga AaBneHnsi Npy UCMNbITaHUSIX.

3.42 cBe pxBbICOKO3® heKTMBHBLIN hunbTp ounctTku Bospyxa; ULPA gunstp
(ULPA filter): ®unbTp O4MCTKM BO3Ayxa C YMNbTPaHWU3KUM MPOCKOKOM YacTuu,
nmetoLLmi kKnaccumdmkaumoHHoe ob6o3HaveHune ot U15 go U17 no EH 1822-1.

3.43 achhbekmBHOCTL HeobOpabotaHHoro c¢unbtpa (untreated efficiency):
OdhhbekTUBHOCTb HEOBpaboTaHHOro (3apskeHHoro) obpasua dunbTpa.

4 Ob03Ha4YeHNA N cCoKpaweHuns



B HacTosileM cTaHOapTe WCMonb3ylTcs crieqylolme 06o3HaYeHus U
COKpaLLUEHUS:

A - nbine3agepxvBaroLLasl CocobHOCTb;
ﬂj - MblNie3agepXxmBatoLLasi CnoCOOHOCTb NP NbiNeBon Harpyske j, %;

A, - cpeoHss nbinesagepivBaloliast CrnocobHOCTb MNpY UCTbITAHWSX [0
KOHeYHoro nepenaga gasneHus, %;

'L - npegen KoHUeHTpauum (Nopor YyBCTBUTENbHOCTM) CHETYMKA YaCTuL;
CF - koadhdmumeHT Bapraumu;

C'F. - koadp1UMEHT BapuaLumm Ans i-ro Anana3oHa pa3mMepoB 4acTuL;
d; - - AManasoH pa3MepoB YacTuL, UM CPeaHUX ANameTpoB, MKM,;

@] - MMHUMarbHbIN pasmep B AaHHOM [uana3oHe, MKM;

@, - MaKcUMarbHbI pasmep B AaHHOM AManasoHe, MKM;

K, - cpegHsa HavanbHas adpeKTUBHOCTL ANA i-ro AmanasoHa pa3mepoB
yactuy, %;

EL i - cpenHsa acpdeKTMBHOCTL ANA i-ro AnanasoHa pasmepoB YacTuu, nocne j-
 NblNeBow Harpy3ku, %;

Eni - cpeoHas 9dpeKTVBHOCTb AN -0 Avanas3oHa pasMepoB  Mpw
UCMbITaHWSX 4O KOHEYHOro nepenazga Aaenexusi, %;

B, - cpedHas adPeKTMBHOCTb A1 YacTuy ¢ pasmepoMm 0,4 MKM npwu
UCMNbITAHUSX OO0 KOHEYHOro nepenaga QfaeneHuns (Ucnonb3yetcs Ana  uenen
knaccudmkauum), %;

& - cpeaHsas adpekTUBHOCTb, %;

£n ;i - cpenHss adPeKTUBHOCTb pPaspsKeHHOro Marepuana Ans i-ro avanasoHa
pa3aMepoB YacTuL;

Ensi - cpenHas apeKTUBHOCTL S-To obpasua paspseHHOro Matepuarna ass
i-ro Anana3oHa pasMepoB YacTuL;

Eyi - cpepHsis  3QpeKTMBHOCTb  HEOGPabOoTaHHOTO  (3apsKeHHOrO)
UnbTPYIOLLEro MaTepuana Ans i-ro guanasoHa pasmepos;

Eu,s,i - cpegHaa  adpekTMBHOCTL s-r0 obpasua HeobpaboTaHHOro
(3apskeHHOro) UNbTPYOLLEro MaTepuana ans i-ro AgnanasoHa pa3mepoB YacTuu,;

F7-F9 - knaccbl (mnbTpoB TOHKOW OYUCTKY;

G1-G4 - knaccbl qunbTPOB rpydoor OYNCTKMY;

M5, M6 - knaccbl (UnbTPOB cpeaHen OYUCTKY;

M i - Macca nbiim, nogaBaeMon Ha GUNbTP NPU j-A NbINEeBO Harpyske, T;
cpedies - cpegHee 3HaYeHue;

cpedige | - CPefHee 3Ha4YeHve B i-M AuanasoHe pasMepos YacTul,

#13 - Macca Mblfn B BO3ayxosoge nocne guneTpa, r;

#2j - Macca Nblnv, NpolieaLwen Yepes qurbTp NpU j-i NbINeBO Harpyske, T,
M4 - Macca nblnv, NogaHHoOM Ha mnbTp, T;

7y - Macca QMHULLIHOMO dwmnbTpa A0 NoAayu Nbiau, T,

#29 - Macca QMHULLHOMO dwrnbTpa nocse nogadu nbinu, T;

M, - yncno vacTuy 4o dunbTpa ¢ pasmepamu B i-M fnanas3oHe 3HaYeHUi;
N - yucno Touek;

M, - YMCno YacTuu nocrie dmnbTpa ¢ pa3mMepaMm B i-M gManasoHe 3HAYEHWUI;
OPC - onTn4eckmn cHeTYUK YacTuL;



P - naeneHve Bo3ayxa, MNa;

Pa - abconoTHOe faBneHune Bo3ayxa 4o dunbTpa, Kla;

P s - Nepenaj AaBneHns Ha s-M obpasLie paspsikeHHOro maTepuana;
Pst - CTATUMECKOE AaBreHne, 13aMepeHHoe B NOTOKe BO3ayxa, Kla;

PUu s - Nepena AasneHuss Ha s-m obpasue HeobpaboTaHHOro (3apsEHHOro)
martepvana;

¢y, - MaccoBblii pacxof BO3ayxa, Kr/c;
gy - pacxof Bo3ayxa yepes unbTp, M3 /c;

gy - pacxoq Bo3gyxa no pacxogomepy, M3 /c;

£ - MOACTPOYHbIN NHAEKC, 0603HaYaoLWLMIA NOPSIAKOBLIA HOMep Npobbl (5=1, 2,

3,...);
{ - Temnepatypa Bosfyxa 0o ¢uneTpa, °C;

ty - TeMmneparypa Bo3ayxa Ha pacxogomepe, °C;

S
[1-%] - nepemMeHHada pacnpeneneHnsa,

T - NblNeeMKocCTb, T;
I/ - HeonpegeneHHoCTb,%);
& - CTaHOapTHOE OTKITOHEHME;

& - cTaHgapTHOE OTKMOHeHWe ANd i-M AuanasoHa pa3Mepos;
¥ - YMCIO cTeneHen cBobobl;

P - NMoTHOCTb BO3ayxa, Kr/m3 ;
{f - oTHOCUTENbHAsA BNaXXHOCTb BO3ayxa Ao dmnbTpa, %;
A - NPUPOCT Macchbl MbIn, T;

Apgy - NIPUPOCT MAcChbl QMHULLHOTO dMNbTPA, T;
Ay - nepenan aasneHuns Ha gunbTpe, Ma;
Ap; - nepenap AasneHus Ha pacxopdomepe, MMa;

&p 4y - Nnepenan AaBneHUs Ha UNLTPE MPU NAOTHOCTM Bo3gyxa 1,20 kr/m3,
Ma;

ANSI - AMeprKaHCKUA HaLNOHaNbHbIV UHCTUTYT CTaHA4apTM3auum;

ASHRAE - AmepurkaHcKoe OOLLIECTBO MHXEHEPOB MO OTOMIEHMIO, XOMNMOANIbHOWM
TEXHMKE N KOHAULMOHMPOBAHMWIO BO34YXa;

ASTM - AmepurkaHCKoe OOLLIECTBO MO UCMbITAHMAM U MaTepuanawm;

CAS - Xumnyeckas pedpepatmBHas cnyxba;

CEN - EBponenckui koMMTeT No cTaHgapTuiauuu;

EN - EBponeickne HOpMbl;

EUROVENT - EBponenckumin KomuteT npousBoautenen obopydoBaHust Ons
MOArOTOBKW BO34YyXa N XONOANIbHON TEXHUKY;

ISO - MexxgyHapogHas opraHusauuns no ctaHgapTmusauun.

5 TpeboBaHunA



KoHCTpyKUuMen 1  MapkMpoBKOM dwmnbTpa AoikHa ObiTb  UCKIKOYEHa
BO3MOXHOCTb €ro HemnpaBubHOrO MoHTaxa. KoHCTpykumen dmnbTpa gorrkHa ObiThb
obecnedyeHa ero nNfoTHas NOcagka B BO34YXOBOAE, WCKIOYaKLW@s YTEYKM no
KOHTYpY repmeTur3aLnum npy cobnogeHnn nopsaka MoHTaxa.

dunbTp B cbope (dmnbTp 1 pama) AosmkeH ObiTb M3rOTOBIEH U3 MaTepunaros,
YCTOMYMBLIX K BO34ENCTBUIO TEMNEpaTypbl, BIaXXHOCTU U KOPPO3UM.

KoHcTpykumen dumnbetpa B cbope gormkHa 6biTb obecrnedeHa yCTOMYMBOCTL K
MEXaHNYEeCKMM BO3OAENCTBUAM, KOTOpble MOryT MMETb MeCTO npu OOblYHOM
akcnnyataumun. lMbinb MK BOMOKHA, BblAENEHHble MnbTpyoWMM MaTepuarnioMm B
MOTOK BO34yXa, He [OO/kHbl NPeAcTaBnAaTb OnMacHOCTM Ana  noden u
obopyaoBaHus.

6 Knaccudukauums

dunbTpbl  KNaccudmunpytotcss no cpegHen 3ddekTUBHOCTM UM cpedHen
NblNie3agepmBaroLLel CnoCOGHOCTU NPY CREAYOLMX YCIIOBUSIX:

- pacxon Bosayxa 3400 m3 /4 (0,944 m3/c), ecrm u3roToBUTENb HE 3agaeT
VHOE;

- MaKCUMarsbHbI KOHEYHbIV nepenag OaBrieHVs Npu UCNbITaHUSX Ha dunbTpe
rpybon ounctkm (ans knacca G) 250 lMa;

- MaKkC/MarsbHbIN KOHEYHbIN nepenag AaBreHus nNpy UCMbITaHUAX Ha unbTpe
cpeaHen o4ncTkn (ans knacca M) n dmnbTpe TOHKOM oumncTkum (Ansa knacca F) 450
Ma.

Knaccudmkaumsa adppekTMBHOCTM Ans 3TUX YCOBMIN NpuBedeHa B Tabnmue 1.

Ecrm ucnbiTaHna ¢unbTpoB NPOBOAATCS MPYM pacxofde Bo3gyXa U KOHEYHOM
nepenage AaBrieHNs, OTNIMHAIOLWMXCSA OT BbllLeyKa3aHHbIX, TO UX Knaccudmymnpyot

TaKxe no Tabnuue 1, Ho ¢ ykasaHWeM KOHKPETHbIX ycroBuid, Hanpumep G4 (0,7 m3

/c, 200 Ma), F7 (1,25 m= /c).
Tabnuua 1 - Knaccudmkaumst punbTpoB O4YMCTKM BO34YyXa™®

¥ XapakTepucTukM aTMoC(epHOM MbliM  3HAYUTENBHO OTNMYalOTCA  OT
KOHTPOSIbHOrO a3po305id, UCMOoSb3yeMoro npu ucnbitTaHuax. B cBasuM ¢ atum no
pesyrnbTatamM UCNbITaHUA TPYAHO cyauTb 06 SKCNyaTauMOHHbIX XapakTepucTuKax
unm cpoke cnyxbbl. Ha adpekTMBHOCTL Takxe oTpuuaTeribHO BIUSIET MNOTEpS
CTaTMYECKOro 3apsga unm oTAeneHve YacTuu.



Mpynna Knacc || KoHeuHbIn CpeaHss CpeaHsas MvHumansHas
nepenag nbinesagepxumaroiasn || addekTMBHOCTL || 9ddbeKTUBHOCTb
AABNEHVA cnocobHocTb A, no || &, @)
npv CUHTETUYECKON MNbifK, || AN 4YacTuy, C
MCTIBITAHNSX, || o pasvepom 0.4 || A8 vactmy ¢
Ma MKM. % " || pasmepom 0,4
’ MKM, %
PunbTpbl || G1 250 - - -
rpy6oit 50= 4, <65
OYUCTKM
G2 | 250 65 4 <80 - -
G3 | 20 80 4_ <90 - -
G4 250 90= 4, - -
OunbTpbl || M5 450 - 40< B <60 -
cpeaHen s
OYUCTKM
M6 || 450 - 60<E, <80 |~
OunbTpel || F7 450 - 80< A. <90 35
TOHKOW =&
OYUCTKM
F8 450 - 90= &, <95 55
F9 450 - 95< &,_ 70
@) MuHMManbHas 9deKTUBHOCTb - 3TO HauMMeHbllias 3dPEeKTMBHOCTL U3 HadarnbHoM
3GhdeKTUBHOCTN, 3(PEKTUBHOCTN paspsKeHHOro dunbTpa M HaMMeHbluen 3ddeKTUBHOCTH,
NOy4eHHON Npu NpoBeaeHNN UCTNbITAHUS.

7 UcnbiTaTenbHoe obopyaoBaHue

7.1 YcnoBusa npoBeaeHUs UCNbITaHUN




Ans hopMUPOBaHMSI KOHTPOMBHOTO BO3JyXa MOXET WCMONb30BaTbCs BO3AYX
MOMELLEHNS UNW HapyHbI Bo3ayx. OTHOCUTENbHAs BNAXHOCTb BO3Ayxa AOIDKHA
ObITb MeHee 75%. BbITSKHON BO34YX MOXET yAanaTbCcs Hapyxy nmbo nogaBatbcs
BHYTPb MOMELLEHWS UM Ha peLupKynsaumnio. NameputensHoe o6opyaoBaHue MOXET
HaKnagblBaTb OrpaHNYeHUst Ha TeMnepaTypy KOHTPOMbHOTO BO3AyXxa.

PekomMeHayeTcsi npeaycMmatpuBaTh MIbTpaLMio BbITSXKHOTO BO3AyXa, eCrv B
HEM MOTYT HaXOAMTbCS KOHTPOIbHbIVA a3p030rib UMK Nbifib.

7.2 AcnbiTaTenbHbLIN CTEeHA

UcnbiTatenbHbih  cTeHg (pUCYHOK 1) COCTOUT U3  HECKONbKMX  CEKLWn
BO3[1yXOBOJOB KBa[paTHOrO CeYEeHUs C BHYTPEHHUMU pasmepamu oT 616 po 622
MM. [JnnHa cekuunm Bo3ayxoBoAa AorrkHa ObiTb HEe MeHee 1,1 AnuHbI dmnbTpa 1 He
MeHee 1 M.

PucyHok 1 - Cxema ncnbitatefnibHOro cteHaa

&
Co

1
a

1 - ceKkumsa BO3ayxoBOAa; 2 - CeKLUs BO3ayxoBoaa; 3 - ucnblTyemblt ounetp; 4 -
ceKkums BO3OyxOBoAa, B KOTOPYW ycTaHaBnmBaeTcd wmnbtp; 5 - cekuus
BO34yxoBoAa; 6 - cekumsa Bo3gyxosoaa; 7 - HEPA dovnbtp (He Hwxe knacca H13); 8
- Todka BBoga Yactuy DEHS; 9 - dopcyHka ana Beoga noinm; 10 - cMmelumBatoLLee
otBepcTue; 11 - nepdopupoBaHHasl nracTuHa; 72 - NpobooTOopHMK 40 MnbTPa;
13 - npo6ooTH6opHMK Nnocne dunbTpa

PucyHok 1 - Cxema ncnbiTaTtenbHOro cteHaa



BosayxoBoa AorkeH ObiTb BbINOMHEH U3 3M1EKTPONPOBOAHOIO Matepuana, 6biTb
3a3eMrieH, UMeTb rmagKue BHYTPEHHNE NOBEPXHOCTU M OblTb OCTATOYHO XECTKUM,
4TObObl COXpaHATbL (hOpMY NMpW BO3AENCTBMU AABIIEHUSA B NPOLLECCE IKCNIyaTaumu.
Hebonbwme 4actn BO3QYyXOBOAOB MOMyT ObiTb WM3roTOBMEHbI U3 CTeKna wunm
nnactMacchel ana ygobctea ob3opa dwmnbTpa u obopygoBaHus. PekomeHayeTtcs
npegycmatpvBaTb CMOTPOBLIE OKHa ANst HABNOAEHUS 3@ XOAOM UCMbITaHWNA.

HEPA dwunbTpbl ycTaHaBnMBalT [0 CeKkuuMM Bo3gyxosBoda 1, B KOTOpPOW
NPONCXOOUT pacnblfieHne as3po30fid U ero CMeLLMBaHWE C BO3OYXOM C Lesblo
obecnevyeHns OQHOPOOHOCTM KOHUEHTpauuMm A0 ¢unbTpa Mpu UCMbITaHMAX Ha
3hdpeKTUBHOCTb.

B Havane cekuun BO3agyxoBoda 2 HaxoouUTcs cMelmBarolee otsepctue 10, B
LeHTpe KOTOpOro pacnonoxeHa dopcyHka Ans pacnbineHus noinv.  locne
dopCcyHKM HaxoguTcs nepdopupoBaHHas nnactuHa 11, npegHasHadeHHaa Aans
obecnevyeHns OQHOPOAHOCTWU pacnbifieHnss nblnv. B nocnegHen Tpetu 3aTOro
BO34yx0BoAda HaxoauTcHa NpobooTOOpHMK ANk a3po3osis, Nog4aBaeMoro Ha dmneTp.
Mpy ncnbiTaHUM Ha NbiNe3agepPXvBatoLLy0 CMOCOOHOCTL NPOBOOTOOPHMK cregyeT
3aKpbITb UMK CHATb.

CmelwwmBarowee otBepcTve N NepdopuMpOBaHHYIO MacTUHY crieayeT CHMMaTb
npu MNPOBEAEHUN WCMbITAaHUA Ha 3QEKTMBHOCTL AN NPeaoTBpaLleHus
TYpOYNeHTHOCTM  MoToKa. [na  UCKMIOYEHUs  CUCTEMaTU4eCKOM  OLUMOKM
pPEKOMEHAYETCH CHUMATb 3TU 3fIEMEHTbI NPY U3MEPEHUN Nepenaga AaBneHus!.

Cekumss  BO3gyxoBoAa 5 MOXET MCNOMb30oBaTbCA ANA  WUCMNbITAHUA  Ha
3heKTUBHOCTb W Mblfie3agepXKMBatoLLyt0  CnocObHOCTb. [lpyM UCMbITAHUAX Ha
Nblrie3agepmMBaloLLyt0 CNOCOBHOCTb B 3Ty CEKUMIO yCTaHaBMMBaKOT (OMHULLHBLIN
JUNLTP, a NpU UCnbITaHUN Ha 3PEeKTUBHOCTL - NPOBOOTOHOPHMK (Nocne dunsTpa).
Bo3smoxHO aybrnmpoBaHve cekuumu BosgyxoBoga 5. B aTom crnydyae ogHa yacTb
NCNOMb3yeTCcsa ANA UCMbITaHWI Ha Nblfie3agepXMBatoLLy0 CNocobHOCTb, a gpyras -
AN ncnbiTaHni Ha 3dEKTUBHOCTb.

McnbiTatenbHbin cTeHn MOXeT paboTaTb Kak npy MNosIoKATENbHOM, TaK U npwu
oTpyuartensHom AaeneHun. [lpyu  NONOXWUTENbHOM  AaBfeHWM  (BEHTUNSTOP
HaxoguTCs OO0 CTeHAa) KOHTPOSbHbIM adpo30flb M Mblflb MOMYT MonacTb B
nometlueHue. Mpu oTpyuaTensHOM AaBeHNM BO34YX M3 MOMELLEHNSA MOXET nonacTb
BHYTPb CTEHAA M MPUBECTU K U3MEHEHMIO YMCIa YacTul,.

Pasmepbl cTeHga W pacnofiokeHne OTBOOOB ANS W3MEPEHUA LaBrieHUst
nokasaHbl Ha pUcyHkax 2 u 3. Hanmdne oTBOL40B NO3BOSISET U3MEPSITbL CTaTU4ECKOoe
AaBrieHve Ha ucnbiTyemMoMm dunbtpe. OHM pacnonaraloTcs B YeTblpex TOYKax Mo
KOHTYpPY BO34YXOBOAA M COEAUHSIIOTCS Mexay COOON KOmnbLIEBON TPYOKON.

B cekumm Bo3gyxoBoaa 6 ycTaHaBnmMBaeTcs pacxogomep. B 3aBucumocTn ot
TMNa pacxogomepa AfvHa 3TOW CeKUMM MOXET OblTb MeHblue, YeM MoKa3aHo Ha
pUCYHKe 2.

PucyHok 2 - Pasamepbl UcnbiTaTenbHOro creHaa

FPazmepel 3 nms
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PucyHok 2 - Pasmepbl chbITaTeNbHOro cTeHaa

PucyHok 3 - AnemMeHTbl UCNbITaTeNIbHOro cTeHAa

G110

O 610

PasmMepel B mm

T° max.

W

1 - cmewmBalollee oTBepcTue; 2 - nepdopupoBaHHas nnacTuHa & 1522 mm,
otBepcTus 3aHmmaroT 40% nnowaaun; 3 - oTBOA AN U3MepeHusl gaBnenust; 4 -
nepexoqHoOn anemMeHT Bo3ayxoBoda (unbTp MEHbLUE CeYveHus Bosayxosoaa); 5 -

nepexo4HON anemMeHT Bo3gyxosoaa (qwmnbTp 6onblue ceveHrs BO34yxoBoaa)

PucyHok 3 - OnemeHTbl ucnbiTaTenbHOro CTeHaa

7.3 NMony4yeHne asapo30sien - KOHTPOSbHbIM a3po3onb DEHS



B coctaB KOHTPOMbHOrO aspo3ons  BXoAAT  HenepepaboTaHHbIi  ©
HepasbasneHHbln guatunrekcuncedauuHat (DEHS). MoxeT ucnonb3oBatbCs U
ApYyroe BELIEeCTBO C aHanormyHbiMu ceBonctBamun. KoHTponbHbIn aaposons DEHS,
nony4yaembli C MOMOLLUbIO pacnbimtens JlackvMHa, LMPOKO WUCNOMb3yetcs npu
KoHTporsie uenoctHoctn HEPA n ULPA dwvnbTpos.

Ha pucyHke 4 npuBegeHa cxemMa YCTaHOBKM 718 MOMyYeHUst adpo3osien, B
KOTOpylo BxOogdAT Hebonbwon duiakoH ¢ cycneHsaven DEHS wn pacnbinurens
JlackuHa. [1ng nony4yeHusa a3apo3ons Ha pacnbinUTernb NOAAaeTCs CxXaTbI BO34YX, He
cogepxawmn vactuu. Pacnbinsemble Kanenbkun nogarTcsi HENOCPELACTBEHHO B
ncnblTaTenbHbIn CTeHa. [laBrneHne 1 NoTOK BO34yxa B pacnblnTene N3SMeHsIoTCA B
3aBMCUMOCTU OT KOHTPOSIbHOrO pacxoga Bo3dyxa U Tpebyemon KOHLEeHTpauum

asposons. Mpu KoHTpornbHOM pacxode Bo3ayxa 0,944 m3 /c naBneHve cocTaBnseTt
npumepHo 17 klMa, 4TO COOTBETCTBYET pacxony Bo3ayxa B pacnblnmrene npuMepHo

0,39 am3 /c (1,4 M3 /v).

MoxeT wucnonb3oBaTbCA APYron pacnblinTernb, CnocobHbii 06pa3oBbiBaTb
HesapsPKeHHble Kanesrbkn € YOOBMETBOPUTESNIbHLIMU  KOHLLEHTpaUUaMn  npu
pasmepax ot 0,2 4o 3,0 MKMm.

Mepen HavarnoM uUCNbITaHUW CcrnegyeT  OTPerynuMpoBaTb  KOHLLEHTpaLuuto
aspo3sons Ao GunbTpa, YTobbl 4OCTMYb YCTOMYMBLIX PE3yNbTaToB UCMbITAHWI Npu
KOHLLEHTPaLMAX HDKE YPOBHSA OLLUMOKM COBMageHns cyeTymka Yactul.

PucyHok 4 - Cuctema reHepupoBaHusa yactuy DEHS

Pasmepwl 8 Maa

1 - BO34yX, He coaepxawmn 4acTtuy (aaesneHve okono 17 klla); 2 - asposorb,
HanpaenseMblin B WUCMbITATENbHLIA CTeHa; 3 - pacnblmtens JlackuHa; 4 -

KOHTPOSbHbIA asdpo3onb (Hanpumep, DEHS); 5 - yeTbipe otBepcTus &1 1,0 mm,
npu4yeM BEPXHAS KpOMKa oTBepcTus umeeT yron 90° u cnerka KkacaeTcsa HWKHEN

YacTM BOPOTHUKA; 6 - 4YeTbipe OTBepcTus &3 2,0 MM HenocpeaCTBEHHO Mnocre
TPYOKU B NMHUM C pagunarnbHbIMU OTBEPCTUAMMN

PucyHok 4 - CucTtema reHepupoBaHusa Yactuy, DEHS

7.4 Cuctema otbopa npob asapo3ond



MpoBGoOTOOPHMKKN, pacnonoXeHHble [0 W nocne ¢unbTpa, LOKHbI
COEOUHATBCA CO CYETYMKOM YacTuL, XECTKUMM TpyOKaMu OAMHAKOBOW ASMHbI U
¢opMbl (OANHAKOBOE YNCIIO U3MMBOB 1 NPAMbIX y4acTKoB). NMpo6ooTOopHbIE TPpyOKM
AOIDKHbI  OblTb  3MEKTPONPOBOAHLIMW, WUMETb  BbICOKYHD  ANINEKTPUYECKYIO
NOCTOSIHHYIO U MMagKyt BHYTPEHHIOK MOBEPXHOCTL (CTanb 1 ApyrMe Matepuarns).

MPOoBGOOTOOPHMKN CyKatoLENCA OpMbl pasMeLLaloT B LIEHTPE CEKUUA OO0 u
nocrne dwmnetpa. Bxog npobooTtbopHuka AormkeH ObiTb HanpaBfieH HaBCTpedy
MOTOKY BO3dyxa napamnnensHo emy. [Ipob6ooTbopHuK JormkeH obragatb
N30KNHETUYHOCTLIO B Npefenax 10% ans KOHTponbHOro pacxoga Bosgyxa 0,944 m

3fc. OnAa wu3MmepeHui B OpyrMX MOTOKax Takke TpebyeTrcs NPUMEHSTb
N30KNHETUYECKMIN 0THOP Npo0.

Mcnonb3oBaHve Tpex OAMHAKOBbIX KflanaHOB MO3BONseT oToupaTb Mpobbl
aspo30na 4o dmnbTpa 1 Nocrie Hero UM NPonyckatb YNCThIM BO3AyX Yyepe3 HEPA
gunbTp. KnanaHbl AOMKHbI MMETb MNPSMOTOMHYHO KOHCTPYKUMIO. Pesynbrathbl
NepBOro M3MEPEHUS He Y4YUTbIBAOT BBMAY BO3MOXHOM MOTEPU 4YacTuy B
npobooT6opHOM cucTeme.

Pacxog Bo3gyxa MOXeT MogAepKMBaTbCA HACOCOM B CYETYMKE YacTuy (ans
CYETYMKOB C Marow CKopocCcTbio oTbopa npob). BbiTsHaa nuHua gormkHa ObiTh
npucoegmMHeHa K WU3OKUMHETMYECKOMY  MpoboOTOOpPHWMKY,  COeANHEHHOMY
HernocpeaCcTBEHHO CO CHETYMKOM YacTuy Ana obecneyvyeHus M3OKMHETUYHOCTU B
npegenax £10%.

B BosgyxoBoge, Tpybkax Ans aspo3ofieM M CYETYMKE YacTul NPOUCXOAUT
notepst Yactuy. Crneayet CTPEMUTLCA K YMEHbLUEHUIO MOTEPb, MOCKOSbKY MNpu
MarioM Yucrie YacTuL, Bo3pacTaeT CTaTUCTUYECKas OLMOKa U CHMKAETCS TOYHOCTb
pesynsTaTtoB. BnvaHve notepb YacTuL MUHMMAarbHO, €Crin noTepu npu otbope
npod Ao dwmnbTpa 1 nocne Hero 6M3KK.

PucyHok 5 - Cxema cucrtembl otoopa npo6 asposons

6 |7

1 - unbTp; 2 - HEPA dounbTp (YMCThIM BO3ayX); 3 - knanaH 4o dunbtpa; 4 - KnanaH
YMCTOro BO3ayxa; 5 - knanaH nocne gunbTpa; 6 - KOMNbIOTEP; 7 - CYETUMK YacTuL;
8 - Hacoc

PucyHok 5 - Cxema cuctembl oT6opa npob asposons

7.5 UamepeHune noTtoka



M3mepeHne cKopoCTn NOTOKa creayeT BbIMOSMHATL C MOMOLLBH N3MEPUTENbHBIX
npubopos B cootBeTcTBMM ¢ EH NCO 5167-1 (nnacTuHbl ¢ oTBEPCTUAMMW, TPYOKK
BenTypu n gp.).

HeonpeneneHHOCTb M3MepeHust He [orkHa npeBbiwaTtb 5% wn3mepsiemoro
3HaYeHns Npu JOBEPUTENBHON BEPOATHOCTU 95%.

7.6 CyeTumk yactuy

MeTton npegycmatpuBaeT WCMOSMb30BaHWE OMTUYECKOrO CHETYMKA YacTuy, C
noporoBbiMu pasmepamu oT 0,2 ao 3,0 MKM. SdPeKTMBHOCTb CYETaA ONTUYECKOTO
cyeTymka YacTtuy, pomkHa ObiTb =50% ana 4vactuy ¢ pasmepom 0,2 MKM.
[nanasoH pa3mMepoB YacTul A0SPKeH ObiTb pas3deneH Mo KpaHen Mepe Ha NATb
YyacTen, rpaHMLbl KOTOPbIX PaCcMoSIOXKeHbl NMPUMEPHO Ha PaBHOM PACCTOAHUWU OpYyr
OT Apyra no fiorapumMn4ecKon LKarne.

Bonee nogpobHas uwHOpMauus u ykasaHua no KanmbpoBke wn paboTte
CcYeTYMKa YacTul, NpMBEAEHbI B pasaene 8.

7.7 O6opynoBaHue ANA U3MepeHus nepenaga aaBrieHUs

M3mepeHve nepenaga gaBneHuns crieayeTt BbIMOMHATbL B TOYKax BO34yxXOBOAA
COIMMAacHO PUCYHKY 2. B Kagowm Touke M3MEpPEHUs OOIPKHbI HaxooUTbCH deTbipe
COEAVHEHHbIX APYr C APYroM OTBOAA, PACMOSIOKEHHbIX PAaBHOMEPHO MO KOHTYpPY
nonepeYHoro ceYeHns BO3ayxoBoaa.

O6opynooBaHne AOnst M3MEPEeHVs nepenagoB [OaBlieHMst OOIDKHO UMETb
norpewHocTb He 6Gonee *2 lNa B amanaszoHe ot 0 go 70 [Ma. Mpn nepenapax
AaeneHusa 6onee 70 lMa norpelwHoCcTb AorpkHaA ObiTb He Gonee +3% 3HauveHust
n3mMepsieMon BESTMYNHDI.

7.8 JlnuHnsa nogaum nbinum

[ns ncnbiTaHUin MOXET UCMNoNb30BaTbCs NMobas NMHUSA NogayYm MNblnv, ecrnv oHa
[aeT Te e pesynbTaTbl, YTO W NWHUA, NpuBeAeHHas Ha pucyHke 6. JlnHua
npegHasHadeHa Ans nogadn CUHTETUYECKOM Mbifin K UCMbITYEMOMY (mnbTpy C
MOCTOSIHHOM  ckopocTbto.  OnpegeneHHoe  KOMMYEeCcTBO  MpeaBapuUTErbHO
B3BELUEHHOW MbIMN OOMKHO ObiTb MOMELLEHO Ha NepeaBWKHOW JIOTOK, KOTOPbLIN
ABWKETCHA C MOCTOAHHOM cKopocTbio. [bifib O0TOMpaeTcsa 3yGyaTbiM KONECOM W
nogaeTcs K LWenu nbinieoTbopHOM TpyOKM 3xeKTopa. IKEKTOP pacnbifseT Mbifb C
MOMOLLLIO CXATOro BO3yxa M HanpaensdeT ee B UCNbITAaTENbHbIN CTEHA NO JINHWK
nogayun nbinv. PacnbimMTenbHbI HAKOHEYHMK AO0MmKeH ObiTb NMOMeELLEH Yy Bxoda B
cekuuno Bo3ayxoBoaa 2 M ObiTb COOCHbIM C HUM. CXXaTbl BO3AYX AOIMKEH ObiTb
CYXMM, YNCTbIM N HE coaepxaTb Macna.

PucyHok 6 - OcCHOBHble pa3mepbl IMHUN NOAa4v Nbin
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1 - MMHMS Nnogayn Nbinn (K BXOAHOMY OTBEPCTUIO MOA4AYM KOHTPOSbHOW Nblin); 2 -
TOHKOCTEHHasa Tpybka C ranbBaHWM4ECKUM MOKpbITMEM; 3 - axekTop BeHTypu; 4 -
IKEKTOpP; 5 - oTBEpPCTUE ANS NoJayn cxaToro Bosgyxa; 6 - Tpybka ana noim (0,25
MM OT JIOTKa C Nbifblo); 7 - 3ybyaToe Komeco Ans oTbopa Mbiin (HapyHbin

avameTp &1 88,9 mm, gnmHa 114,3 mm, nmeet 60 3yGbeB BbICOTON 5 MM); 8 - 3y6
koneca; 9 - notok ¢ nbinbto; 10 - MHppakpacHasa namna-pedonekTop, 150 BT

PurcyHok 6 - OCHOBHble pasMepbl IMHAW NoAa4um Nbiin

Cxema 1 OCHOBHblE pa3Mepbl JIMHUW NoAayu Mbliv NoKasaHbl Ha PUCYHKax 6 n
7. Yron wmexgy nbineotbopHon TpyOKOWM WM NMHMEN Mogayvn Mbliv  OOSDKEH
cocTaenaTb 90°. B pearnbHbIX CUTyaLMAX 3TOT Yron MOXeT OblTb MEHbLLE.

CnegyeT npuHATL Mepbl ANS UCKMIOYEHUs obpaTHOro Toka Bosfyxa 4vepes
NbINeoTOopHy0 TPyOKy Npu MNOMOXWUTENbHOM [aBfieHMM B BO34yXoBoAe Mpu
Hencnonb3yemMomn JIMHUN.

CreneHb AncneprupoBaHns Nbifnn 3aBUCUT OT XapakTEPUCTUK CKaTOro BO3ayxa,
reoMeTpun yarna acrnvparopa M CKOPOCTW MOTOKa BO3dyxa 4vepe3 acnuparop.
Acnvpatop BeHTypu usHawmsaeTcs Mpu akcnnyatauuy, Tak Kak nog AencTBUEM
NbiNM  yBeNnuWYMBalTCA ero pasmepbl. B cBA3M ¢ aTum pasmepbl criegyet
neprvoanYecKkn KOHTPONMpPOBaTb, YTOObI COXPaHAIOChH COOTBETCTBUE TpeboBaHUAM
K [lONyCKam COrracHO PUCYHKY 7.

PuUcyHoK 7 - 9xxeKTop, axkeKkTtop BeHTypu n getanu nMHum nogayu
NbIn
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a) nbineotbopHasa Tpy6a; b) axekTop; ¢) axekTop BeHTypun
Honycku:
- 0,8 - onga uenbix yncen,
- 0,03 - ana aecaTnYHbIX Apoben

PucyHok 7 - OxeKTop, axekTop BeHTypn 1 getanu nMHumn nogaym nbiam

CnepyeT nepvoguyeckn NpoBeEPATb OaBfiEHWE Ha KnanaHe B NIMHUM nogadu
BO34yXa MO OTHOLLEHWMO K TpyOke BeHTypu, 4TOObLI CKOPOCTb NMOTOKa BO3adyxa B
NMHWMKM nogaym nblm 6bina (6,8+0,2) m/c. 3TK n3mMepeHus criegyeT NPoBoOAUTL ANA

pa3nunyHbIX Nepenagos AaBneHuns B Bosgyxosoae (8.11).

8 I'Iapameprl ncnbiTatTesibHOro creHaa n

annapartypbl

8.1 PaBHOMepHOCTbL pacnpeaesrieHUss CKOpoCTU NOTOKa

BOo3AyXa B Ceé4eHMn ncnbitaTesibHOro creHaa


/picture/get?id=P00D6&doc_id=1200115106

PaBHOMEPHOCTb pacnpedeneHnss CKOpPOCTU MNOTOKa BO3dyxa B CeYeHun
MCNbITATENbHOrO CTeHAA AO0SMKHA ONPEAEnaTbLCA U3MEPEHNEM B AEBATU 3afaHHbIX
TOYKax, Kak NoKa3aHo Ha pUCYHKe 8, HENMOCPEACTBEHHO Nepes CeKumen yCTaHOBKU
ucnoityemoro dwmnbtpa. [lMpu 3ToM unbTp M CcMewwmBatoLee YCTPOMCTBO
OTCYTCTBYIOT. WM3MepeHnunss crnegyeT nNpoBoAMTb Npubopom (MHCTPYMEHTOM) C
norpewHocTbto He 6Gonee +10% C BO3MOXHOCTBIO W3MEPEHUS HaUMEHbLUEN
ckopocTu 0,05 m/c.

NamepeHusa oomkHbl NPpoBOAUTLCS Npu pacxogax sosgyxa 0,25; 1,0 m 1,5 m3 /c.
Mpy un3MepeHMM CKOpPOCTM BaxHO, YTOObl He MpPOMCXOQMSI0  BO3MYyLLEHWE
BO3YLUHOrO MOTOKA, KOTOPOE MOXET ObiTb Bbl3BAHO U3MEPUTENbHLIM NPUOOPOM,
onepaTtopoM W ApyrMMy npuymMHamu. [poaormmnTenbHOCTL KaXdoro M3mMepeHus
AorrkHa 6biTb He MeHee 15 ¢. CpegHee 3HaYeHWe Tpex U3MEPEHU AOIMKHO ObiTb
paccyMTaHO A9 KaKOon U3 AEBATU TOYEK U MO 3TUM OEBATM 3HAYEHMAM OOSDKHbI
ObITb paccuynTaHbl cpegHee 3HaYeHve 1 CTaHa4apTHOE OTKIIOHEHKE.

KoadhdpuumeHT Bapuauum paccumTbiBatoT N0 Gopmyrie

OV = ohmean , (N

roe & - cTaHOapTHOE OTKITOHEHME N3MEPEHWI B AEBATU TOYKAX;
mean - CpefHee 3HaYeHne U3MepPeHNii B eBATU TOYKaX.

* <Dopmyna M 3KCONMKauus K Hew COOTBETCTBYKOT OpurnHany. - I'Ipmmeanl/le
narotosutens 6asbl OaHHbIX.

% He pormkeH npesblwatb 10% KaXOgoro w3 3Ha4YeHWM MpU U3MEPEeHUsX
pacxoga Bo3ayxa.

8.2 OgHOpPOAHOCTbL pacnpeAeneHus a3po3onen B ceYeHum
UcnbiTaTeNbLHOro cTeHaa

OOHOPOAHOCTL  pacnpefeneHns aspo3orien B CEYEeHUU UCMbITaTenbHOro
CTeHOa OOIPkKHa N3MEPSTLCH B OEBATU NOKA3aHHbIX Ha PUCYHKE 8 TOYKax ceveHus
nepen UNMBETPOM B HEMOCPEACTBEHHOM OnMmM3ocTM OT Hero. CMmelmBarolLee
YCTPONCTBO LOIPKHO ObITh YAaneHo Ha Bpems UCMNbITaHWNA.

M3mepeHns MoryT npoBoauTbLCSA C UCMNOMb30BaHWEM OOHOro NpobooTbopHUKa,
nocnegoBaTenibHO NEPEHOCUMOrO B TOYKN N3MEPEHUSI.

Mpo60oOTOOPHMK OOMKEH WUMETb Takyld e ¢opMy, Kak npobooTOOPHUK,
KOTOpbIA  UCMOMb3yeTCs MNpyU  UCTbITAHUAX Ha 3PPEKTUBHOCTb, U  UMETb
COOTBETCTBYHOLUMIA BXOAHOW AnameTp, obecneynBatomn U3OKMHETUYECKMIA OTOOP

npo6 B npegenax 10% npwv KOHTporbHOM pacxode Bo3ayxa 0,944 m3 /c. Takoii xe
Npo60ooTOOPHUK 1 Te xe ycrousa oTbopa Npob A0iKHbI OblTb MCNOMb30BaHbI NpU

KOHTpOrnbHbIX pacxoaax 0,25; 1,0 n 1,5 m3/c. JluHua otbopa npob gormkHa ObiTb
KaK MOXHO Kopoye, YToObl yMEeHbLUMTL NOTepU aapo3ons npun otbope npob, 1 6biTb
TaKoro e AuamMeTpa, Kak npu UcnblTaHUAX Ha 3PAPEKTUBHOCTb.

KoHueHTpauns aspos3ons [AofmKHa W3MEepATbCA CYETYMKOM  a3pO030SibHbIX
YacTul, COOTBETCTBYOLMM TpeboBaHMAM HaACTosLWero cTaHgapta. “ucno
COCHYMTaHHbIX YacTuL, B KaXgoM AuanasoHe pasmepoB YacTul, B OOHOM U3MepeHnU
A0mKHO 6bITh 6onee 500, YTOGbI CHU3UTL CTAaTUCTUYECKYHO OLLMOKY.

PucyHok 8 - Touku gns ot6opa npo6 u namepeHus pacnpeneneHus
CKOpPOCTMU BO3AyXa U AUCNEPCHOCTU a3po30na
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PucyHok 8 - Toukm ans otbopa npob® M mM3MepeHus pacnpefeneHusi CKopocTu
BO3[yXa U ANCNEPCHOCTN a3po30ns

OT160p npob npoBOAUTCS MOCeAOBaTENbHO B KaXOOW TOYKE M3MEPEHUIA He
MeHee nATU pa3. [aTb 3HaYeHMW B KaxOoM TOYKe YCPeoHAT ANd BCex

AManasoHoB pa3MepoB YacTUL, U paccyuUTbIBalOT KoadpdmumeHT Bapuaumnm (CF])
ANS KaXQoro i-ro gruana3oHa pasmMepoB YacTul, No opmyrie:

OV = oyfmean; (2)*

roe &* - cTaHOapTHOe OTKIIOHeHWe (ONnA OeBATU ToveK M3MepeHun) Ansa i-ro
AvanasoHa pasMepos YacTuL;

mean; - CpegHee 3HaYeHne U3MepeHun Ana AeBATU TOYeK U3MepeHun Ans i-ro
AnanasoHa pa3mMepoB YacTul,.

* dopmMyna u JKCnnMKauums K Heln COOTBETCTBYIOT opurvHany. - [NpumedvaHue
n3rotoBuTens 6a3bl AaHHbIX.
KoacbdmumeHt Bapuauum pormkeH ObiTb MeHee 15% [Ona  KOHTPOSbHbIX

pacxonos Bosayxa 0,25; 1,01 1,5m3 /c.

8.3 KannbpoBka cyeT4ynKa 4yactuy,



OnTuYecKne CYETUMKM YacTuy, OnpedenstoT KOHLEHTpauut 4Yactuy, wu
3KBUBANEHTHbIN ONTUYECKUI pasmep YacTul. MNokaszaHusa cueTumka CTPOro 3aBUCAT
OT ero KanmbpoBKu.

Urobbl wu3bexatb HeratMBHbIX 3EKTOB, BMAIOLLMX HA  TOYHOCTb
pe3ynbTaTtoB, Bbl3BaHHbLIX HEOAMHAKOBbLIMU a3pO4MHAMUYECKUMWN, ONTUHECKUMU Y
3NIEKTPOHHBIMN CUCTEMAMM pPa3HbIX TUMOB CHETYUKOB, CHET YaCTUL, B CEHEHUSIX A0
n nocne unbTpa cregyet NPoBOAUTL O4HUM U TEM e Npubopom.

CueTtunk porpkeH KammMbpoBaTbCA He pexe OAHOro pasa B rog U MMeTb
AevcTBylOWMn  cepTudmkat karmbposkun. KanmnbpoBka cuyeTyMka nNpoOBOAUTCSA
N3roToBUTENEM WM OPYroM KOMMETEHTHOW oOpraHm3auneni COormnacHoO MPUHATBLIM
metogukam (cm. IEST-RP-CCO014; UCO 21501-1; NCO 21501-4) ¢ npumeHeHnem
chepuieCcKnX M30TPOMHBLIX MOHOAMUCMEPCHbIX YacTuL, NOMCTMPOSIbLHOrO narekca
(PSL) c koadbdwmuwmeHtom npenomneHna 1,59. Kammbposka porkHa ObITh
BbINOMHEHA NO KpamvHEn Mepe Ans Tpex KaHanos B AvanasoHe oT 0,2 Ao 3 MKM,
BKMoYasa kaHanbl 0,2 n 3 MKM.

MoaTBEpKOEHNE NPaBUITbHOCTM KanMOpPOBKM CHETYMKA MOXET OblTb MOSy4eHO
NPOBEPKOW pacnpenerneHnsl KOHTPONbHOro aspo3orist B CeYEHUN, PaCMONOXKEHHOM
A0 unbTpa, NpU Kaxgom UCnbiTaHuMW. PekomeHayeTcs [OCTaToOvHO 4acTo
NPOBEPATbL NPaBUIbHOCTb KanMOPOBKM CYeTYMKa B COOTBETCTBUM C YyKaszaHUSIMU
nsrotosutens. Npu 3ToM goCTaTOYHO NOATBEPANUTDL, YTO YacTuLbl PSL pasnuyHoro
pasMepa MOSIBISIOTCA B COOTBETCTBYIOLEM [uana3oHe pasMepoB 4YacTuu,.
MpoBepkn ¢ YactTuuamm PSL B HWKHEM M BEPXHEM JuManasoHax pa3mMepoB MMEHT
ocoboe 3HayeHue.

Pacxopg Bo3ayxa, NpoxogsLuero yepes cyeTyuk npy otbope npob, formKkeH ObITb
B npegenax *5% HOMMHANMbLHOrO 3HA4YEeHUs COrMacHO MNPUHATBHIM  METOAMKAM
(Hanpumep, no IEST-RP-CC014).

8.4 MNpoBepKa cyeTYMKA YaCTUL, Ha HYJleBOM cYeT

Mpu yctaHosneHHom HEPA v ULPA dumnbTpe HenocpenCTBEHHO Ha BXoae
nNpo60ooTOOpHMKA CYETUMK LOIPKEH MnokasbiBaTb MeHee 10 yacTuy B MUHYTY B
AvanasoHe pasmepoB oT 0,2 o 3,0 Mkm. [Npn 3TOM UCMbITAHUN BbINOSHAETCS
TakXe NpoBepka cuctembl oTéopa npob.

8.5 HPOBepKa c4yeTYnkKa 4aCctumy Ha OLLIMGKy coBnageHus

CyeTumKk YacTul, MOXET NOKa3aTb 3HAYEHUS KOHLLEHTpAL MM YacTul MeHbLUME,
YyemM B [AEWCTBUTENBbHOCTM, €CNN MpEBbILWEHA YCTaHOBMEHHas ANs [LaHHOro
CYEeTYMKA MnpeaenbHO AOoMyCcTUMas KOHLUEHTpauus 4YacTuy, Npu KOTOpoW MMeeT
MecTo owwubka coBnageHud. [lpn wucnbiTaHusax dwmnetpa Hambornbluas
KOHLEHTpaumMa 4acTul He [OofpkHa npeBblwaTtb NpeaenbHO  AOoNyCTUMYHO
KOHLIeHTpauuo, 4Tobbl owmnbka coeBnageHus He npesbiwana 5%. B npoTvBHOM
cnyyae nonyvyeHHble AaHHble 06 3(pdeKTMBHOCTU dmnbTpa OyayT HWxe, Yem B
AENCTBUTENBHOCTMW.

Ecrm B ceuyeHunM wmcnbiTaTenbHOrO CTEHOA, PachOfOKEHHOro A0 dwnbTpa,
KOHLEHTpaLMa 4YacTuy He MOXeT OblTb CHWXeHa, TO MPUMEHSIETCS cucTema
pasbaBneHus, NoHMKaoLWasa KOHLEHTPaLMIO aspo30ris 40 YPOBHS HDKE NpenerbHO
OOMNYCTUMOM  KOHUeHTpaumn. [Ona  yd4eta  NOrpelHocTW, CBA3aHHOM C
HeonpeaeneHHoCTbo  KoadhdpmumeHTa pasbaBneHus, crnegyeT  MCMonb30BaThb
cuctemy pasbaBneHus kak 4o ounbTpa, Tak U NOCre Hero.

Ana obHapyxeHus owmbKn CoBNageHns MOXHO UCNoMnb3oBaTh Mobyo 13 ABYX
cneayowmx npouenyp. MNpegnovtutensHom SBNseTcsa npoueaypa 2.

1) OdxpekTMBHOCTE dwmnbTpa [ormkHa OblTb  OLEHeHa npu  pasfnyHbIX
KOHUeHTpaumax. [lpu npeBbllEeHMN NpeaenbHO  AOMYCTUMOWM  KOHLLEHTpauum
3hPEKTUBHOCTb HAYHET YMEHbLLUATLCS.



2) B ce4veHun, pacnofnioXeHHoM [0 wmnbTpa, AOMKHO ObiTb  MNONy4YeHo
pacnpeferneHne KOoHUeHTpaumn YacTtuy. [locne 3Toro KOHUeHTpauuio criegyet
yMeHblwaTh (pa3baBnaTb) M MOBTOPATb OLLEHKY pacnpeaerneHust KOHLEHTpauum
yacTuu. Ecnmn kpuBas nocnegHero pacnpegeneHns 4acTuy, CABUHYNach B CTOPOHY
fbonee MernkuMx 4acTuu, TO 3TO SBMSIETCA MPU3HAKOM TOro, YTO npegblayLias
KOHUEeHTpauua Obina OGonblie npegensHoO aonyctumon. Ecnm  koadpdpmumneHTt
pa3baBneHnsi M3BeCcTeH, TO ero crieayeT MnpoBepsaTb ANA Kaxgoro Amanal3oHa
pa3MepoB CYETYMKA.

CHwxKeHWe KOHUeHTpauum MoxeT ObiTb OOCTUrHYTO yBENnMYeHVem pacxoga
BO3yXa UM CHXKEHNEM NOSAYM KOHTPOSIbHOMO a3po30ria U3 reHepaTopa.

PasbaBneHne KOHUEHTpauun MoxeT ObiTb AOCTUMHYTO BBEAEHMEM CUCTEMbI
pa3baBneHusi B cuctemy otbopa npoob.

8.6 MNpoBepka Ha 100%-Hyt0 3chpchpeKTUBHOCTbL

MpoBepka NpoBOAUTCA ANst NOATBEPXKAEHUS TOTO, YTO UCMbITATENbHbIN CTEHA U
cuctema otbopa npob obecneumsatoT 100%-Hyto 3¢pPeKTUBHOCTL KOHTPOSS.

MNMpoBepka nposoautca ¢ ucnonb3oBaHeM HEPA unm ULPA dwmnbTpa Kak
ucnblTaTeneHOro yctponcTea. [Ona onpefeneHns 3ddpeKTUBHOCTU MCNONb3yeTcA
o6bl4Haa MeToamka ucnbiTaHun. [poBepky criegyeT npoBoAuTb MpU pacxoae

Bo3ayxa yepes dmnbtp 0,944 m3/c. DdbdeKTMBHOCTL AormkHa GbiTb Gonee 99%
ANs1 BCEX pa3MepoB 4YacTul,.

8.7 UcnbiTaHnsa npu otcyTcTBUU pUnbTpa

McnbiTaHua npy oTCyTCTBUM (hynbTpa NO3BONSOT OLEHUTb yaepKaHue YyacTul
B CaMOM KaHare, cucteme otbopa npod n gpyrmx 4acTax UcnblTaTenbHOro cTeHaa,
NPUMEHAA MEeTOAUKY OLUEHKN 3eKTUBHOCTU domrnbTpa. KOHTpOrbHbI pacxon

BO3ayXxa AormkeH ObiTb 0,944 m3 /c. CnegyeT NpoBeECTV ABa UCMbITaHUs, KOTOpble
AOJDKHbI NOKasaTh cnegyowme 3HavyeHnst 3bdeKTUBHOCTI:

- (0£3)% - ana yacTuy ¢ pasamepamm 1 MKM Unm MeHee;

- (0£7)% - ana yacTtuy ¢ pasmepamu 6onee 1 MKM.

Uncno perMcTpypyeMbixX YacTuL, Kaxgoro pasmepa OoSmkHO ObiTb 6onee 500
ANsi OrpaHNYEeHNs CTaTUCTUYECKOM OLLMOKMN.

8.8 Bpems Bbixoaa Ha padbo4unin pexum reHepartopa
aspo3soneu

Cneayet onpenenutb Bpemsi, HeOGXoAMMoe reHepaTopy Npu GOHOBOM YPOBHE
KOHLlEHTpaLMn ONns BbIXO4a Ha YCTOMYMBBLIA PEXUM FeHEPUPOBaHWUS a3pOo30ris.

Bpemsi, Tpebyloweeca Ona cTabunmsaumi KOHLEHTpaLuM aspo3ons, crneayet
YYUTbIBATb NP NPOBEOEHNN UCTIbITAHUIA MO HACTOSALLEMY CTaHAapTYy.

8.9 KannbpoBka cpeacTB AN UamMepeHus naBneHus

CpenctBa ons usamepeHus nepenaga aBreHns AOMMKHbI MMETb MOrpeLlHOCTb
cornacHo 8.13 (tabnuua 2).

8.10 NpoBepka nepenaga gaBneHUsA



Llenbto npoBepkn ABNAETCA MNOATBEPXKOEHME, 4YTO YTEeYKM B CUCTEME
n3MepeHus nepenaga [OaBfeHWs He OKasblBaloT 3HAYUTESNbHOrO BIMSAHUA Ha
TOYHOCTb WM3MEPEHMI pacxoga Bo3gyxa unm nepenaga AasneHus. VcnbitaHus
MOryT OblTb MNpoBedeHbl C MOMOLbI KanmMbpoBOYHOMO YCTPOWCTBA WM MO
crnepylowen MeToauke.

OnucaHne MeToaa UCNbITaHUN

TwartensHO yNnoTHAIT TOYKN M3MEPEHUS AaBneHus B UCMblTaTeNbHOM CTEHAE.
OTcoeaunHAT MaHOMETP, U3MepsoLWLMIA nepenag AasneHus. Co3gatoT NoCTOAHHOe
oTpuuatenoHoe gaerneHve  (paspskeHme) 5000 TMa.  [MposepsitoT  BCe
nNpo60o0oT6opHLIE NMNHMK (PUCYHOK 9). I3MeHeHne gaBneHns He 4OonyCcKaeTcsl.

PucyHok 9 - Cxema npoBepKuU CUCTEMbI U3MEPEHUSA Nepenaaa
AaBneHus

Ap = 5000 Pa

1 - 3arnyweHHoe OTBEpPCTME ANA  U3MepeHust [OaBneHusi; 2 -  Ccekuus
UcnbITaTenbHOro YyCTPoCTBa

Pl/lcyHOK 9 - Cxema NPOBEPKN CUCTEMbI USMEPEHNA Nepenana AaBlieHUA

CospatoT npeaenbHO AoNyCTUMbIN Nepenaz AaBneHvs Ans MaHoMeTpa.

Mpoueaypy crnegyeT BbIMOMHATL MOCNE4OBATENbHO MPU MOSNIOXAUTENBHBLIX Y
oTpuLaTernbHbIX (Mog paspsiKeHneM) 3Ha4YeHUsX AaBneHuin. 3ameHeHne aaBneHus
Ha BXOOHbIX OTBEPCTMSAX HE LOMNyCKaeTCs.

[ononHUTENLHO ANS NepuoanMyecKmnx NPOBEPOK CUCTEMbI N3MEPEHUs nepenaaa
AaBnNeHMs MOXeT MCMonb3oBaTbCA nepdopupoBaHHas nnactuHa (MMM MHoe
YCTPOMCTBO) C M3BECTHbIM Nepenagom gaBneHns npu pacxogax sosgyxa 0,5; 0,75;

1,0n1,5m3/c.
8.11 Pacxopn Bo3ayxa yepes reHepaTop nbinm

Llenbto ncnblTaHni ABASETCA onpeaeneHne pacxoda Bo3ayxa Yyepes reHepaTop
NbIfn.

Tpybka BeHTypu nogBepraeTcs U3HOCY Mo BO3AENCTBMEM MbIIM U CXATOrO
BO34yXa, YTO NPMBOAUT K YBENMYEHUIO €€ BHYTPEHHUX pa3mepoB. [1o3ToMy BaxHO
nepuoanyeckn NpoOBEPATb pacxod Bo3dyxa 4epe3 reHepatop nbin. Pacxon
porkeH 6biTh (6,8+0,2) n/c. i3mepeHus BbINOMHSAIOT MO CXeMe, MOoKa3aHHOM Ha
pucyHke 10.

PucyHok 10 - Cxema namepeHusi pacxoga Bosgyxa 4yepes reHepatop
Nbinn



Ly

O

1 - reHepaTop NbINK; 2 - EMKOCTb 06beMOM He MeHee 0, 25 M3 ; 3 - HEPA domnbTp; 4
- YCTPOMCTBO, U3MepstoLLee pacxod Bo3ayxa; 5 - BeHTunatop; 6 - ycTponucTBO AN
n3mMepeHus nepenaga gaBfieHus

I'Ipwmeanme - I'Iepena,u, AaBlieEHNA OO0JTDKEH ObITb paBHbIM HYIHO.

PucyHok 10 - Cxema namepeHus pacxoga Bosgyxa Yepes reHepaTtop nbinm

8.12 O6wme TpebGoOBaAHUA K NapamMeTpam

Tabnuua 2 - O6wpe TpeboBaHUS K napameTpam



HaunmeHoBaHne napametpa || MyHKT 3HaueHns
WM BMAa UCMbITaHWI HacTosLEero
cTaHgapTa
PaBHoMepHOCTb 8.1 ' <10%
pacnpegerneHns  CKopoCcTu
NOoTOKa BO3ayxa
OpHopoaHoCTb 8.2 ' <15%
pacnpeerneHus asposonem
Kannbpoeka cyetuymka || 8.3 CornacHo AencTeyowemy
yacTuy cepTudmkaTy KanmbpoBKm
MpoBepka cyeTdmnka yactuy || 8.5 He ponyckaeTtcsa npeBbileHne
Ha oWMOBKy coBnageHus npegensHo A0nycTUMOM
KOHLeHTpauum
lMpoBepka cuetumka Ha || 8.4 MeHee 10 cyeTOB B MUHYTY B
HyrneBomn cyeT AnanasoHe pasMepoB 4YacTul
o1 0,2 go 3,0 MKM
MpoBepka Ha 100%-Hyto || 8.6 >99%
3heKTUBHOCTb
WUcnbiTanua npu otcytcteum || 8.7 [onyckaemas norpeLLHocTb:
dunbTpa
- +3% npu pasmepax 4acTu
=1,0 MKM;
- 7% npu pasmepax vacTul
>1 MKM
Bpems Bbixoga reHepatopa || 8.8 B COOTBETCTBUM c
aspos3oniel  Ha  pabouun N3MepeHUIMM
pexXvm
KannbpoBka maHomMeTpa 8.9 [onyckaemas norpeLHocTb B

3aBMCUMOCTM OT [uana3oHa
N3MepeHun:

- +2 [Na B gnanasoHe ot 0 go
70 MNa;

- 3% Wn3MepeHHOro 3Ha4YeHus
npu gaesnenumn 6onee 70 Ma




reHepaTop Mbinm

McnbiTaHna Ha nepenag || 8.10 OTcyTcTBUME yTEYEK
AaBneHus
Pacxoq Bosgyxa uepes || 8.11 (6,8£0,2) n/c

Mpumevanue - CF - KoadbdmUNEHT Bapmalmn.

8.13 TexHn4yeckoe obcnyxuBaHue obopyaoBaHue

Tabnumua 3 - MNMeprognyHoCcTb 06CNyXMBaHMA




HavmeHoBaHue MyHKT Mpwn ExemecsayHo || Oea | ExerogHo || lNocne no6oro

rnokasarernsd UM || HacTOSsIEero || Kaxgom pasa BO3MOXHOIo

BV UCMbITaHWA || CTaHaapTa ncnbITaHUM B N3MEeHeHnA
rog XapakTepuCcTMK

McnbiTaTenbHbIN KaHan

PasHomepHoOCTb || 8.1 X

pacnpegeneHus

CKopoCTHh

noToKa Bo3gyxa

OpaHopoaHOCTb 8.2 X

pacnpegeneHus

asposornen

MpoBepka Ha || 8.6 X X

100%-Hyto

3hdEeKTUBHOCTb

Wcnbitanua npu || 8.7 X X

OTCYTCTBUM

dunbTpa

lNpoBepka 8.10 X X

nepenaga

JaBneHus

MpnGop

Bpemsa Bbixoga || 8.8 X X

reHeparopa

asposonen Ha

pabo4nii pexunm

Kannbposka 8.9 X X

MaHoMeTpa

Kannbposka 8.3 X X

cyeTyuKa

yacTuy




INpoBepka 8.5
cyeTymnka
yacTuy, Ha
oLLMBKY
coBnageHus

MpoBepka 8.4 X
cyeTyuKa
yacTu Ha
HyNeBoOn cyeT

Pacxopg 8.1 X
BO3dyxa 4epes
reHepartop nbinm

M3MEHEHUA ero TEXHNHECKNX XapaKTepUCTUK.

Mpumevanne - CrnegyeT perynapHO MpPoOBOAMTb OYUCTKY 06OpyaoBaHusi, 4TOObI

HEe [O0onycTtutb

9 MaTtepuanb! ona ucnbiTaHUKU

9.1 TpeboBaHus K YUCTOTE, TEMNepaType U BNaKHOCTU
Bo3ayxa

Mpy MCNbITAHMAX MOXET UCMONb30BaTbCs BO34YX MOMELLUEHUSI UM HaPYKHbIN
Bo3ayX. B wucnbiTaHuMax Ha onpegeneHve 3ddeKTUBHOCTU BO3OyX NPOXOAUT
ounctky B HEPA dwunbTpax, nocrne 4ero OoH He COOEPXUT (QOHOBLIX 4YacTull.
YcrnoBus ucnbiTaHWA - B COOTBETCTBUM C pasfernioMm 7. BbITskHOM BO3OyX MOXET
BblOpacbiBaTbCA HapyXy, B MOMELUEHVME WM HanpaBfaATbCA Ha PELMPKYNALMEO.
dunbTpaumnsa BbITSDKHOTO  BO34yXa pPEKOMEHOYETCHA, €eCriM B HemM  MoryT
MPUCYTCTBOBATb KOHTPOSIbHbIN a3p030Sb U Mbiflb, NoAaBaemas Ha UnbTP.

9.2 KOHTPONbHbLIN a3p030JSib

KoHTponbHbIn  aspos3one DEHS, reHepupyemblld  pacnbinutenem JlackuHa,
LLMPOKO ucnonb3yetcd ang ucneitaHun HEPA n ULPA dunbTpoB.

Bmecto pacnbinvtens JlacknHa moxeT ObiTb MCnonb3oBaH fobon apyrown
pacnbluTenb, CMNOCOOHbLIN  MPOM3BOAUTL  XMAOKME YacTuubl  AOCTaTOYHOM
KOHUeHTpauum B fAumanasoHe pasmepoB oT 0,2 go 3,0 mkm. Takke MoOXeT
NpUMeHATbCS HepasbaBneHHbIn pacTeop DEHS 6e3 noaroToBku asapo3onsi.

DEHS nmeet xummnyeckyto dopmyny:

CasHsnOy U
CHy(CHq)s CH{C,Hs ) CHLQOOC{Z Hy g COOCH,CH{C H ) CH 4 )5 THy




1 cregyolme CBOMCTBA:

- MNOTHOCTb - 912 Kr/m3 ;

- Temnepatypa nnaenexus - 225 K;

- TOYKa KuneHus - 529 K;

- TemnepaTypa BCnbILKK - 6onee 473 K;

- faenexuve napa - 1,9 Mkla npun 273 K;

- NokasaTenb npenomnenus - 1,450 npu annHe BonHbl 600 HM;
- AMHamMmu4yeckas Ba3kocTb - oT 0,022 kr/m-¢c go 0,024 kr/m-c;

- Homep CAS - 122-62-3.

9.3 lNbinb, nogaBaeman Ha PUNbLTP

CuHTeTMyeckass Mbifb, nogaBaemass Ha dwmnetp (G1-G4), onpegeneHa B
ANSIASHRAE 52/2 n umeet criegytowmn coctas (Mo macce):

- 72% KoHTpornbHon MenkogucnepcHou nbiim no MCO 12103-A2;

- 23% caxu;

- 5% XNOMNKOBbIX BOSIOKOH.

KoHTponbHasa wmenkogucnepcHas nbiib B cootBetctBum ¢ NCO 12103-1
cocTouT Oombluern 4YacTbld M3 4YacTuy KBapua. PacnpepgeneHne no pasmepam
ykasaHo B Tabnue 4.

Tabrmua 4 - PacnpegerneHve no pasmepamMm KOHTpornbHow nbum no MCO 12103-
1:1997



Pasmep, MKm CopepxxaHue yacTtuy, % (no macce)
1 OT196,50097,5
2 OT187,50089,5
3 O178,00081,5
4 OT170,50074,5
5 OT 64 no 69

7 OT1 54 no 59

10 OT146 oo 50

20 OT1 26 oo 30

40 OT19p0012

80 Ot 0p000,5

9.4 ®UHNWHBLIA PUNBLTP

PUHULLHBIM GUNBTP YraBnmMBaeT Moby NogaBaeMyto MNbifb, KOTOpasi NPOXoAUT
yepes UCNbITYyeMbIN UNbLTP NpU Nogave nbin.

OUHUWHBIA  QUNBETP  JoimkeH yrnaenveatb 98% nogaBaemMon Nbl U He
yBenuumBaTth (CHWKaTb) ee notepu 6onee yem Ha 1 I Npy N3SMEHEHUN BNAXHOCTU B
TeYeHne Of4HOr0 UCMbITATENbHOMO LMKNa.

KOHCTpYKUMSA OMHULLHOMO (mnbTpa MOXeT OblTb NPOW3BOSIbHON U [OIKHA
COOTBETCTBOBaTb TpebGoBaHMIO K  adpekTMBHOCTM  (MblNe3agepxvBaroLlas
cnocobHocTb 6onee 98%). OunbTp OOMKEH UMETb HadarbHy0 3(EKTUBHOCTb
6onee 75% ana yactuy DEHS ¢ pasmepom 0,4 MKM.

10 UcnbiTaHuna cpunbTpa

10.1 MNoaroroBKa K UCnbITaHUAM



dunbtp gomkeH ObiTb cobpaH B COOTBETCTBUM C  peKOMeHAaunsiMu
M3roTOBUTENA M MOCMEe 3TOr0 B3BELWEH C TOYHOCTbIO [0 rpamma. BHewHne
3SIEMEHTbI (ECNM OHWM NPeayCMOTPEHbI) AOIMKHbI UMETb TE e XapaKTepUCTUKK, YTO
1 Npy peanbHON aKcnyaTauun.

dUNbTP N 9NEMEHTLI ero KpenneHusa (pama) OoibkHbl ObiTb YCTaHOBIEHbI B
KaHane repMeTuyHo. [epMEeTMYHOCTb YCTaHOBKM MNPOBEPAOT  BU3yarbHbIM
OCMOTPOM, yTeuyka He ponyckaetca. Ecrm no kakmm-nmbo npuymvHam pasmepbl
unbTpa He NO3BOMNAKT NPOBOAUTL €r0 UCMbITAHWSA B CTaHAAPTHBLIX YCIOBUSIX, TO
AornyckaeTca coeauHeHne OByX unu 6onee unbTpOB aHarorMyHoro tuna Tak,
4YTOObI BCA CUCTEMA HE MMEna yTevek. XapakTepuCTUKN Takoh CUCTEMbI LOIDKHbI
ObITb OTpaXeHbl B MPOTOKOSIE UCTMbITAHWN.

10.2 HayanbHbIX Nepenaa AaBneHus

3HayeHunst HavanbHoro nepenaga AaBreHnst OOIMKHbI ObiTb 3aperncTpPUpPOBaHbI
npu 50%, 75%, 100% un 125% pacxogax Bo3gyxa OTHOCUTEMbLHO HOMWHAIBHOIO
3Ha4yeHus1, YToObl MOCTPOUTL KPUBYHD Nepenaga AaBrieHus Kak yHKLMI0 pacxoaa
BO34yxa. 3HadyeHusa nepenaga AaBneHus OOMMKHbl ObiTb NpuBeAEHbl K NIIOTHOCTU

1,2 Kr/m3 cornacHo npunoxenuio C.

10.3 HayanbHas adhpeKTUBHOCTbL

10.3.1 O6LLMe NonoxeHus

OeKTUBHOCTL  pa3psPKeHHOro  UNbTPYIOLLEro  martepuana  cregyet
onpegensatb B COOTBETCTBUM C pasgeriom 11, dwmnbTpa - cornacHo JaHHOMY
pasgeny.

10.3.2 OnpeaeneHune 3hdeKTUBHOCTH

OdbekTMBHOCTL £ AN 3a4aHHOro AMana3oHa pa3MepoB 4acTul, crieayet
BbIYMCNATL MO dropMyrie

1

s
E=|1--L | 100, 3
I @)

rae 1 - YMCro YacTuy i-ro avanasoHa pasMepos, Mory4yeHHoe B CeYeHnn KaHana
nocne wmnbTpa;

I; - ymneno yacTuy i-ro AnanasoHa pa3mepos, Mofy4yeHHoe B CeYeHUU KaHana
A0 dunbTpa.

KpurBasi 3aBUCMMOCTU HavanbHon 3¢deKTMBHOCTM OT AMamMeTpa AOoImkHA ObITb
HaHeceHa Ha auarpamme. CpefgHun AnameTp ¢ ecTb cpefHee reomeTpuyeckoe

MUHMManbHOIO U MakCUMaribHOro 3Ha4YEHWUI ANaMETPOB B i-M AManasoHe pasMepos
4yacTuu, Bbl4UcnsieMoe no dopmyrie

di = Jdy xdy (4)



roe d) - MUHMMarbHbI AnaMeTp YacTul, B Anana3oHe pa3mMepos;

d1] - MakCuMmarnbHbI AMaMeTp YacTul, B AvanasoHe pasMepoB.

HauvanbHyto adpekTMBHOCTb onpedenstoT npu  3agaHHOM  KOHTPOSIbHOM
pacxoge Bo3gyxa W CTabWMMbHOM  KOHUEHTpauuM 4acTuy, nogaBaemMblx
reHepaTtopoM aspo30fien, B COOTBETCTBUN C TpeboBaHMAMM K OLLIMOKe coBnageHus
CYETYMKA YacTuL, NpMYEM pesynbTaTbl KaXaoro M3MepeHnst B MOTOKe 3a mnbTpoM
AOMMKHbl OblTb OOCTATOMHLIMM ANA  MOMYyYEeHUs1 CTaTUCTUYECKM [OCTOBEPHOro
pesynbTaTta npu NpUemMnemMon NPOLOIMKUTENbHOCTU UCMbITaHWNA.

OdheKTUBHOCTL  OMpenensioT Nno He MeHee 4Yem 13 M3MepeHusm
NPOOOIKUTENBHOCTBIO HEe MeHee 20 C Kagoe nocnefoBaTenbHO B NOTOKE A0 U
nocne gunstpa. MNepen kaxabiM n3MepeHMeM NPOBOAST OYUCTKY CHETUMKA YacTuL,
unm otbumpatoT Npoby B MoToke 00 U nocrie dunbTpa 6e3 cyeTta YacTuy, YTOObI
CcTabunmanpoBaTtb KOHLEHTPALMIO YacTul, B NPO600TOOPHbLIX MUHMAX.

PacueTHbIN UMK gns i-ro gnanasoHa pasMepoB YacTul, npuBedeH B Tabnuue
5.

Tabnuua 5 - Liukn nsmepeHuin ans i-ro ananasoHa pasMepoB YacTul

Homep 1 2 3 4 5 6 7 8 9 10 (| 11
n3MepeHus

12

13

MN3mepeHune
1o P M N3 MN3; Ny ; Ns;

dmnbTpa

£}

>

i

NamepeHne
nocrne

dmnbTpa

ni na; ns; g 54

g;

MepByl0 eanHUYHYIO 3(PEKTUBHOCTE paccyuMTbiBalOT AN8 i-ro  AuanasoHa
pa3MepoB YacTul, no dopmyne

I i
5 Ny +1;
2 : ()

Cepyss 13 13 un3MepeHUA NO3BONSIET OMPeaenmTb LWeCTb E€AUHUYHBIX

100

pesyrbTaToB aduhekTrBHOCTY &1 ;... Hg ;.

HavanbHasa cpeaoHsas  9ddeKTUBHOCTb El,i paccuynTbiBaeTcs Aand i-ro
AvanasoHa pa3MepoB YacTuu, no dopmyrne

E = (51,# By it B+ Byt 55,i+55,1)”'30, (6)

roe & - HavanbHble cpegHve adxpeKTMBHOCTUM dwmnbTpa Ana i-ro AnanasoHa
pa3sMepoB YacTuL.

10.4 MNopa4a nbiNu Ha huUnbTP




10.4.1 MeToguka noga4m nbinm

Ha dwnbTp HenpepbiBHO NOAAOT CTaHOAPTHYHO KOHTPOSbHY Mbiflb U
BbINOMHAT  MnocrefoBaTeNibHble  U3MepeHus  repenaja  AasreHus U
adppekTmBHOCTM dmnbTpa. [o3bl Ana 3anbineHns gunstpa (NpypaLleHnss Maccbl
nogaBaeMoN MblfiM) B3BELLMBAIOT C TOYHOCTbIO 0,1 r M MOMELWAT B MblNIEBON

notok. MbiNb NnogaeTcs Ha UNbTP NpY KoHUeHTpauun 70 mr/m 3 no Tex nop, noka
He OyoeT [OOCTUrHYTO 3HadYeHve nepenaga LaBrieHus A8 AaHHOW cTaguv
ucnbiTaHui. MNbinesagepimBatoLLyto cnocobHOCTb N ahpekTMBHOCTE onpenenstoT
nocne Kaxgoro uukrna npupawieHms noiin. 0ns gunsTpoB C M3BECTHOW CpeaHen
adeKkTUBHOCTEIO MeHee 40% onpedenser TOMbKO Mblfie3adepK1BatoLLyHo
cnocobHocTb. MNepen npekpalleHnemM nogaym nblfiv OCTaBLUYKOCH B MNbISIEBOM fIOTKE
Mblflb CMETAIOT LUETKOW K 3axBaTbiBalOLLEMY YCTPOUCTBY (TpybKe) Tak, 4ToBbl Nbifb
nonana B BO3A4yLUHbIN NOToK. CrnegyeT co3faBaTb BMOpaLMO UK NOCTYKMBATL MO
Tpybke nogaym neim B TedeHne 30 c. KommuyecTBO nogaHHOW Ha ounbTp Nbinv
MOXHO OonpefenuTb Takke B3BELUMBaHWEM OCTaBLUencs B Tpybke nbin. 3atem
criegyeT MOBTOPHO nogaTb NOOY CUMHTETMYECKYIO Mblflb B CeYeHue KaHana Ao
dmnbTpa ¢ NMOMOLLBLIO MOTOKa CXaToro BO3yxa, HanpasreHHOro Nof HakfoHOM Mo
OTHOLLEHMIO K UNbTPY.

McnbiTaHna ocTaHaBnMBaroT, (OMHULLHBIA MBTP B3BELLMBAIOT MOBTOPHO (C
To4HoCTbIO 0,5 1) AnNga onpefeneHnsa KoNMMYecTBa YIOBIEHHOW CUHTETUYECKON Mblfn
N paccyMTLIBAIOT Mblfie3afepXmBaroLLyto CnocobHOCTL. Bce oTnoxeHus nbinv B
KaHane mexagy MCnbiTyeMbiM U UHULWHBIM mvnbTpamm Heobxoammo cobpaTtb €
MOMOLLK0 MENKOW LLIETKM U MPUCOBOKYMUTL K Macce UHULLHOMO dunbTpa.

HavanbHyto apdeKTMBHOCTL M HayarbHbIM Nepenag LasreHus onpeaenstoT
nepen nogaderd nbiv, a  9ddeKTUBHOCTb, nNepenaj  AdaBneHus U
nblne3agepxvBaroLlyto cnocobHocTb - nocrie nogadn 30 r MbiAnM M nocne no
KpanHen Mepe 4eTblpex npubnmsvTenbHO  paBHbIX  MbIfEBbIX  HArpy3oK
(NpupaLLeHnin) 4O AOCTMKEHNS KOHEYHOro nepenaga AaBfieHUsa NPU UCMbITAHUSX.
MepBbie 30 r Nbiwm onpedensoT HadanbHyH MNblfe3agepXMBatoLLy0 ClOCOBHOCTD,
a [OononHWTEerNbHble MbifieBble Harpy3ku (NpupaLleHnsi) Mo3BOMAT MNOCTPOUTb
NraBHYK KpuBYH 3¢PeKTUBHOCTM W/Mn Nbife3agepxvBatolein cnocobHocTn B
3aBMCUMOCTU OT KONMMYecTBa NOgaHHON NbINM A0 AOCTUXKEHUS KOHEYHOro nageHus
AaBnEHNS MpW UCMbITAHUAX.

B Tabnuue 6 ykasaHbl napameTpbl, onpegensemble BO BpeMsi Nogayu nbisn.
Tabnuua 6 - Onpegensiemble napamMeTpbl NpU U3MEPEHUSX UM pacveTax nocrne
Kaxgoro uuMkna nogayu nolam



Cragus ucnbiTaHun Onpegensiembln napameTp

CMNOCcOOHOCTb

OdpekTnBHOCTD || MNbinesagep- || MNMbineemkocTs || Mepenag
XuBarowas AaBrieHus

HauanbHas (nepegq || Oa Het Het Ha
nogaden noiu)

lMocne nogaun 30 r| da Ha Het Ha
nbinn (nepeas nogada
nblny,  No3BonALASA
onpenennTb
HavarnbHyto
Nblre3agepxmBaroLLyo
CNOCOBHOCTb)

B koHue «kaxgoro || Ha Ja Het [a
NPOMEXYTOYHOro
npupaLleHns Nbim

Mocne nocnegHero || Ada Ha Ha Oa
npvpaLleHns Nbinm
(mpwn KOHEYHOM
nepenage [AgaeneHus
NPy UCNbITaHUSX)

Ecnu oueHka npupalleHuni nbiny 3aTpygHeHa, To nogada nbiiv Ao OCTDKEHUS
nepenaga paeBneHnsa npuonmautensHo B 100, 150, 250 mn 450 [Ma nossonuT
nonyyYnTb NNaBHYH KpuByo. [Onsg dwmnbTpa € HU3KUM HadanbHbIM - MNepenagom
AaBneHns unn unbTpa ¢ HU3KMM POCTOM nepenaja AaBfieHus B 3aBUCUMOCTU OT
NblNeBON Harpysku Tpebyetcss ogHa wunm Oonee TOYEeK U3MEPEHVM B Hadane
npouecca nogayn nbid. [Ona  gpyrmx  unbTpoB  MOXeT notpeboBatbes
AOMOSMHUTENbHAs TOYKa WM3MEPEHMS B KOHLe npouecca nogayv nblin, 4Tobbl
pacnpegerneHne n3MepeHHbIX To4ek BbIfo paBHOMEPHbLIM.

Mpumevanue - MNMpu yBENNMYEHUN MbINEBOM HArpy3ku OOIPKHO ObiTb BbIOpaHO He
MeHee YeTbIpex paBHOMEPHO pacnpeferneHHbIX ToYek AN MOCTPOEHUA KPUBOW
3aBVICUMOCTU nepenaga AaBfieHnst OT NbINeBOW Harpy3ku. [JonornHuTenbHbIe TOYKN
n3MepeHnsa MoryT notpeboBaTbCA B criydae, Korga HeobxogmMmyto Maccy nbinv Ans
npvpaLLeH1s TpygHoO onpeaenvTb.

3HauyeHns1 MbIeEMKOCTH, cpedHen 3chdeKTUBHOCTU U Mblne3agepxmBaroLLen
CNOCOBGHOCTU MpU YKa3aHHOM KOHEYHOM nepenage AaBfeHusi Mpu UCTbITaHMAX
onpenensoT IMHENHON MHTEPNoNALnen COOTBETCTBYIOLLMX rpacomKoB.



10.4.2 MNbine3agepxBaroLLas CnocobHOCTb

MbinesagepxvBatoLLyt0 CNOCOBHOCTL CcrieayeT onpedensTb MNocre Kaxgoro
LMKna nogayu nbinu.

Mpn  OOCTMXKEHMM  Kakgoro  rMocriedylowero  nepenaga  gaBneHus
npegBapuTenbHO B3BELUEHHbLIN OUHULLHBIA OUNLTP yOansaT U3 UCMbITaTeNbHOro
CTeHOa M NOBTOPHO B3BELLUMBAKOT. YBeNMyeHne MaccChl UCMbITyemMoro dunbTpa
NO3BOMSAET OnpeaennTb Maccy Nbifnv yaepKaHHoW um nblnu. MeinesagepivsaroLLas

CNOCOOHOCTb ﬂj 008 j-ro uMKnia nogaym nbiav paccymTbiBaoT No dopmyre
A =[1-m; /M) 100% (7)

roe #i - Macca nblim, npoluesLuet Yepes unbTp (yBennyeHre macchl (UHULLHOTO
dvnbTpa Ay W NblAb NOCHE YCTPOUCTBA #4 ), MOCHE j-ro LMKIa nogayu nbinm;

Mj - Macca nogaHHorM Ha dunbTp NblM (MblNeBOe npupalleHue A ) B
TeYeHue j-ro uuMKra nogayv nbimu.

McnbiTaHna ocTaHaBnMBAKOT, €CNM MNbife3agepmBatolas CnocobHOCTb Hbke
75% MakcumanbHON Nbifie3agepKmMBatoLLEN CNOCOOHOCTM UMM eCcnn ABa 3HaYEeHus
HWke 85% MakcumanbHOro 3HadeHusi. HavanbHas nbines3agepxuBaroLas
CNocoBHOCTL paccunTbiBaeTcsa nocre nogayum nepebix 30 r Nbin.

CpegHsasa nbinesagepxuveBaroliasi CocoOHOCTb pacCUUTLIBAETCA MO KpamHen
Mepe MO NATM  3HAYEeHMsIM, MOMyYeHHbIM nNpu  UcnbiTaHuax.  CpeaHo

NblNne3agepxvearoLLyo CcMNocobHOCTb .t":]m paccyuTbiBalOT No d)opMyrle
.t‘gm:(l."lM:l[Ml X141+M2Xﬂ2++MnXﬂn], (8)

roe M =M +My+.. +M, - nonHaa macca nogaHHoM Nbinu;
M, M4, ... M, - maccbl nblm, nocnefoBaTenbHO nodaBaemMble Ha PUILTP

[0 OOCTWKEHWNSI KOHEYHbIX NepenafoB AaBreHUs Mpu UCNbITaHuax fpy, Apa, ...

fpy,

3HaveHus nbinesagepimBatollert cnocobHoctn 6Gonee 99% ykasbiBalOT B
NPOTOKOrIe UCMbITaHWs Kak >99%.

HenpepbliBHast kKpuBasi Mbine3agepMBaroLlet CnocobHOCTU B 3aBUCUMOCTU OT
KonMyecTBa nogaBaeMoW MblM  OOSMKHA  CTPOMTbCSE MO AaHHbIM - O
NblNe3agepxvBarolen CnoCOOHOCTWN, KOTOpble HaHOCAT Ha rpaduk B TO4Kax,
COOTBETCTBYIOLLMX CPEAHUM 3HAaYEHMAM MACCOBbIX MPUPALLEHWN.

10.4.3 3dekTUBHOCTb

Cnepyet onpepenatb HavanbHytd 3GdEKTUBHOCTb W, MO BO3MOXHOCTW,
3¢peKTMBHOCTL HenocpeaCcTBEHHO MOCIie Kaxaoro LMKna nogayv nbliin. YTedkn
AOKHbI ObITb YCTPaHeHbl 40 HaYarna UChbITaHWN.

Mocne kaxaoro uukna nogadv nbinn unbTp NPOAYBalOT B TeYEHNE 5 MUH Ana
YMEHbLUEHNS1 BTOPUYHOIO YHOCA Y4acTul, C YaCcTUYHO 3arblfieHHOro dusbtpa u
BHYTPEHHEN MOBEPXHOCTW KaHama cTeHda. BTOpuYHbIA yHOC wnn oTaeneHue
yacTul, nocne 5 MWH BKIOYAKTCA B pe3yrnbTaTbl U3MEPEHUI, T.K. OHN BIMSAIOT Ha
3Ha4YeHne apdeKTUBHOCTH.

OdheKTUBHOCTL ONPedenstoT Tak Xe, Kak U HadvanbHylo 3dhdeKTUBHOCTb
(10.3.2) no cepun no kparviHen mepe us 13 namepeHnin B TeyeHne He meHee 20 ¢
Kaxaoe, NpoBOAMMbIX NOCreoBaTenbHO B CEYEHUAX, PacnonoXeHHbIX 40 U nocre
ncnbiTyemoro dmneTpa. Kaxgomy nsmepeHno 4ormkHa npegwecTBoBaTb Npoayska
BO34yX0BOA0B NPOB0OOTOOPHBIX NIMHUIA ANs cTabunmsaunm KOHLEHTpaLum YacTuy, B
HUX.

CpenHtoto 3deKTUBHOCTb MOCTe Kaxaoro Lmkna nogaym nbliv paccymntbiBaoT
ANs AMana3oHa pa3MepoB YacTul, no gopmyne



E =B+ Eg; )/ 6, (9)

roe ELi, E.g,i - eAvHU4YHasa addeKTUBHOCTL AMs i-ro AmanasoHa pa3mepoB
yacTuu, nocrie uuka nogadu nbimu;

EL i - cpenHss a¢pdeKTUBHOCTL ANA i-ro AnanasoHa pasmepoB YacTuL, nocne j-
ro Lu1Kna nogayu nbiiu.

10.4.4 CpegHsasn 3ddeKTMBHOCTb
Ona cepym u3 N UMKMIOB MoJaYM MNblM  CpegHio  3hdeKTUBHOCTb
paccynTbIBaOT NO dropmyne

1 & G-+ B
Em,izﬂ Txﬂﬂ'} : (10)

roe EmJi - cpeaHaa agpdeKTMBHOCTL A4 i-ro AnanasoHa pasmMepoB YacTuy Ans
BCEX LMKIIOB Nogayu nbiiv;

£ i - CpeaHsas atpPeKTMBHOCTL ANs i-fo AMana3oHa pasmMepoB YacTuL, nocre j-
ro UuMKra nogayu nbinu;

M; - konmuecTBO NOAAHHOM MbINU B TEYEHWE j-TO LKA NoAauM Mblnn.

I

rae n - YACKo UMKIOB nNogayn nbifin.

10.4.5 lNbineemMkocTb

MbIeeMKoCcTb Npy 3a4aHHOM KOHEYHOM rnepenage AaBneHust Npy UCMbITaHUAX
pPacCcyYMTbIBAlOT YMHOXEHMEM MOMHOM MacCbhl NOA4aHHOW MNblm (T.e. C y4eToM ee
notepb B KaHane O MecTa YCTaHOBKM  (wmnbTpa) Ha  CpegHio
NblNe3agepvBatoLLyo COCOOHOCTb.

11 MeToamnka ncnbITaHNUN Pa3pPAXKEHHOro
dunbTpyrowero matepuana

11.1 O6wume nonoxeHus

CHsaTHe cTaTuyeckoro 3apsga ucnonb3yeTcs Ans onpeaeneHus 3aBUCUMOCTH
apeKTUBHOCTN uNbTpa OT MexaHu3Ma YnaBfMBaHUA 4acTuLl, 3a CcueT
3AMEKTPOCTaTUYECKMX CUN U MOSIyYEHUS  KOMMYECTBEHHOW MHopmauum o
3HAYMMOCTM  3MeKTpocTaTudeckoro adupekta yrmaBMBaHWs Yactuy. 3ITO
aocturaetca  onpefgerieHeM  3deKTUBHOCTU  CHayana  HepaspseHHOro
UNBTPYIOLLEro Matepuarna, a 3aTeM paspsikeHHOro, Korga cTaTudeckun 3apsg
CHSIT U He BNMSAET Ha adupeKT yrnaBnmBaHusa YacTul.

11.2 O6opynoBaHue



MeTogovka WCNbITAaHUA OCHOBaHa Ha CTaHgapTHoOM o6paboTke dwmnbTpa
M30MNPONaHONIOM ANS  OUEHKN BIMSHUS  3NeKTPOCTaTUYecKoro 3apsga  Ha
3eKTUBHOCTb YNaBnMBaHUS.

B xoge wucnbiTaHuM C npUMEHEHMEM M3O0MponaHora cHadyana wu3MepsitoT
3deKTUBHOCTb HeobpaboTaHHbIX (B u3onponaHorie) obpasuoB UbTPYHOLLMX
maTepunanoB. 3atem o6pasLbl NTOMELLAT B M30MPONaHoN C KOHLEeHTpaumen 6onee
99,5%. Ecrm ucnonb3dyetcs pereHepupoBaHHbI M30MNPOMNaHos, TO ero 4ucTtota
pomkHa 6biTe 6onee 99,5%. lNocne o6paboTkn ob6pasuLoB M30NPONAHONIOM WX
NMOMELLAT Ha MHEPTHYI0 MOBEPXHOCTb B BbITSXHOM LUKad ANS BbICYLUMBAHUS.
Mocne cywkn npubnuanTensHo B TeyeHne 24 4 unamepeHuss 3hdeKTUBHOCTHU
nosTopsloT. [ns noaTBepxaeHus TOoro, 4Tto obpasel He coaepHUT OCTaTKOB
M30MponaHona, CpaBHMBAKOT MacCbl HeobpabOoTaHHOrO M BbICYLLEHHOrO Mocne
obpaboTkn obpasua.

Ha pucyHke 11 npuBegeHa npuHUMnuanbHas cxema obopyaooBaHusa Ans
NCnbITaHU MNBTPYIOLLMX MaTepmarnoB. 3Ta CUCTEMA COCTOUT M3 UCMbITaTENbHOro
KaHana, pacxogomepa, yCTPOMCTBa KOHTPONA BO34YLLUHOMO NoToka, Npo6ooTOopHoM
TpyOkn (B notoke nocne dwmnbtpa) n MaHomeTpa. O6pasey, UNLTPYHOLLEro
mMaTtepuana 3akpennsercsa nocpecTBoM daHua B UCMNbITaTeNlbHOM KaHare.
McnbiTaTtenbHbIn KaHan Takke BKIOYaeT B cebs CMeCUTENbHY CEeKLM0, KoTopas
rapaHTUpyeT npeacTaBuUTENbHOCTbL MNpobbl B  MOTOKE 3@  UILTPYHOLLMM
mMaTepuanom. [lpoGooTOOpPHUK coeduHAeTcss € NpoboOTOOpPHOM  CUCTEMOWN
aHanusartopa pa3MepoB 4YacTuy. Bo3gyx M KOHTPOMbHbIM a3po3onb MOryT ObiTb
oTobpaHbl M3 [MaBHOMO KaHana, T.e. ANA MWCMblTaHus urbTpa MOXeT ObiTb
MCMNONb30BaH reHepaTop aspo30rien.

PucyHok 11 - ObopyaoBaHue ans ucnbiTaHMN UnbTPyLOLLEro
maTepuana
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1 - MaHOMETP; 2 - ncnbiTaTeNbHbIN KaHan; 3 - obpasew, QUNbLTPYHOLLEro MaTepuana;
4 - cmecutenbHaa cekumsi; 5 - npobooTbopHaa Tpybka nocne dwmnbTpa; 6 -
pacxogomep; 7 - YCTPOUCTBO KOHTPOMsS pacxoga Bo3gyxa; 8 - BeHTunaTop; 9 -
npobootbopHas Tpybka 0o dmnbtpa; 70 - kaHan oo dmnbtpa; 77 - KOHTPOSbHbIN
aspo30/ib

PucyHok 11 - O6opynoBaHue Anst ucnbiTaHMin UnbTPYOLLEro MaTepvana

Ha pucyHke 12 nokasaHa cxema o00paboTkum obpasua GuUnbTPYHoLLEro
mMaTepuana nsonponaHosioM. Npn NpUMeEHeHUN 3TOro MeToaa UCMOSb3YHOT KIOBETY
(EMKOCTb) ANsi TEXHMYECKOro M3omponaHosa M MoasfioKKkW, Ha KOTOpbiX obpasubl
UNBTPYIOWMX  MaTepuanoB pasmewarnTca ana  cywku. Cywka o6pasuos
nNpoun3BoamnTCs B NabopaTopHOM BbITSPKHOM LLKady.

PucyHok 12 - Cxema o6paboTku ob6pasua ¢punbTpyrowero marepmana
M30MpPOoNaHoNIoOM
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1 - ycTponcTBO ANA onpegeneHns agdeKTUBHOCTH; 2 - obpasel, unbTpyHoLLEro
matepuana; 3 - obpaboTtka wu3onponaHosnioMm; 4 - KoBeTa (EMKOCTb) C
n3onponaHosiom; 5 - BbITsbkHON wKad; 6 - cylwka obpasua matepuana

PucyHok 12 - Cxema o06pabotkm obpasua dwmnbTpylowero marepuana
N30NponNaHosiom

11.3 NMoaroToBka 06pa3uoB ANA UCTNbITAHUN

MpeacTtaBuTenbHble 06pa3uybl MaTeprana cnegyeT nonyyatb OT 3aKasyuka unm
Bblpe3aTb M3 Apyroro mnbTpa, MOEHTUYHOro ucnbiTyemomMy. Pasmepbl obpasuos
AOIDKHbI COOTBETCTBOBAaTb pasmepam ueroro dwmnbtpa. Mecta, rme obpasubl
UNBTPYIOLLMX MaTepuanoB Bblpe3atoT (U3 uenoro dwmnbtpa), AokHbl ObiThb
cnydavHbiMi. Ecrm u3  dwmnbTpa Henb3si  Bblpe3aTb  MfoCKue  obpasubl
UNLTPYIOLLIEro MaTepuana, To criegyeT Bblpe3aTb HEBOMbLION y4acToK mnbTpa n
repMETUYHO YCTAHOBUTbL €ro B UCMbITaTenbHbii cTeHn. OOwas nrowanb Bcex

Y4acTKOB MCMbITYeMOro (urbTpyloLLEero mMatepuana nomkHa 6biTe 600 cm2 u
BKIlOYaTb B ce0s1 MO KparHen mepe Tpu obpasua.

11.4 OnpepeneHune acpdpeKTMBHOCTU hUNbTPYIOLLETrO
mMaTtepuana

11.4.1 O6Lme nonoxeHns

HcnbiTaHna paspspkeHHOro ounbTPYHOLLEro MaTtepuana crnegyet npoBoauTb Npu
100% n 50% HOMMHanNLHOM CKOpPOCTW Bo3Ayxa. PesynbraTbl, MonyvyeHHble npu
100% HOMWMHaNbHOM CKOPOCTU BO34yXa, MCMOMb3YIT ANs onpedeneHnss kKracca
dunbTpa. Pesynstatsl npy 50% HOMWHANBHOM CKOPOCTN BO34yXa UCMNOMb3YOT ANs
OLEeHKN 3¢ppeKTUBHOCTY paspsiKeHHOro b TpyoLLero matepuana.

McnbiTaHna HaumHaloT C yCTaHOBKM obpasua dunbTpylowero matepuana B
ncnbiTaTenbHbIn cTeHn. HoMnHanbHyt0 CKOPOCTb BO34yXa yCTaHaBMMBAOT paBHOM
HOMWHAanNbHOM CKOPOCTU BO3Ayxa B dmrbTpytowemM MmaTtepuane (ana addekTUBHOM
nrowaan gmnstposaHus). OTperynmpoBaB CKOPOCTb BO3Ayxa, U3MEPSAOT nepenag
AaBneHus Ha dmnbTpe.

OdbeKTUBHOCTL hmnbTpaumm A8 4acTuL OnpedendloT B XO4Ee M3MEpPEHUin
KOHLeHTpaL MM YacTul B BO3AYLUHOM MOTOKE 40 M nocne obpasua unbTpyroLero
mMatepuana. TpeboBaHMsA K KOHTPONbHOMY a3p0o30rito, Anana3oHy pasMepoB YacTuy,
n onpeaernennio adppekTMBHOCTH - B cooTBeTcTBUM ¢ 10.3.2.



11.4.2 AcnbiTaHnst ¢ N30MponaHosiom
WcnbiTanus c N30npornaHoom BbINOMHAOT B cregyoLlen
nocrnegoBaTenbHOCTH:

a) B3BeLMBAOT 06pa3Lbl UNbTPYOLLEro MaTepuana;

b) onpepensaoT adipekTMBHOCTE WM M3MEpAOT nepenag [LaBreHus  Ans
HeoOpaboTaHHbIX 00pa3uoB. OddEKTUBHOCTL HeobOpaboTaHHbIX 06pasuoB U

nepenagbl AaBneHns 06o3HavaoT £17 s ; M P11 s COOTBETCTBEHHO;

C) C UCMbITYyeMbIX HeobpaboTaHHLIX 06pa3L OB CHUMAKOT 3NEKTPOCTaTUYECKUIA
3apsia, NOMECTMB UX B M30MNPONaHos Ha ABE MUHYThI, 3aTem obpasLbl yknagbiBatoT
Ha MHEPTHbIE NOASIOKKM AN CYLLKW.

Cywky obpasLoB OT uM3onponaHona NpoBOAAT B N1abopaTOpHOM BbITSXHOM

LKadoy.

d) nocne BbiCbixaHnsi 0bpa3uyoB (24 4) onpegenstoT Mx maccy. Ecnm macca
obpasua Bblpocria 6ornee Yem Ha HEeCKOMbKO AECATbIX rpaMma Mo CPaBHEHWUIO C
HayarbHbIM 3Ha4YeHMeM, TO ero criegyeT OOCYLLUMTb;

e) onpegenalT 3dPEKTUBHOCTE M M3MEPAIOT nepenag AasrieHna  Aans
paspsPKEHHbIX 0obpasuos. OdhdheKTUBHOCTL o6pasuoB pa3psPKEHHOTO

UnbTpYIOLLEro MaTtepuana v nepenagbl AasrieHus o6osHadalT fng i PDos
COOTBETCTBEHHO.

11.4.3 OdopmrieHne pe3ynLTaToB
CpegHiolo  3hdeKTMBHOCTL HeoOpaboTaHHLIX U paspsiKeHHbIX 0b6pasLoB
UNBLTPYIOLLWX MaTeEPUanoB pacCYMUTbIBAKOT U 3aHOCAT B NPOTOKOS UCTIbITAHWN:

a) CpeaHIoo a(peKTUBHOCTL &1 5 5 HeobpaboTaHHbIX  06pa3uyoB
paccuunTbiBalOT No opmyre

’

EU,i = (EU,I,i + EU,E,i +..t+ EU,s,i)"lr n

roe i - gManasoH pa3mMepoB YacTul;
- NOpsiAKOBbIV HOMep obpasua (s =1, 2, 3, ...);
n - obuee Yncno oopasLoB;

b) cpemHiol0  3GPEKTMBHOCTL  paspshkeHHOro  matepuana £ngi  And
pa3pskeHHbIX 06pa3y 0B paccuYnTbIBaOT No hopmyre

Ep;= (ED,I,i +Epaite.t &, )f n,

roe i - AvanasoH pa3MepoB YacTuL;
5 - NopsiaKoBLIN HOMep obpasua (5 =1, 2, 3, ...);
n - obuee 4ymcro obpasLoB.;

C) cpegHwo 3ddeKTMBHOCTL And  4actuy, ¢ pasmepom 0,4 MKMm
Heo6paboTaHHbIX 06pa3uoB &11; CpaBHMBAKT C HadYanbHON 3(PEKTUBHOCTBLIO
dvnbTpa Ang Yacty ¢ pasmepoM 0,4 MkM ;. Ecrm cpeaHsis 9dhdeKTUBHOCTb

HeoOpaboTaHHbIX 00pas3LoB Eu?i BbIXOAUT 3a rpaHuLibl (Fii8)%, TO cneayet
NPOBECTN UCMbITAHMA elle OBYX 00pa3uoB M BKMOYMTL MOMyYEeHHble 3HAYEeHus1 B
NOBTOPHbIN pacyeT cpeaHen 3deKTUBHOCTH.



11.5 NMpoToKon ncnbiTaHU

CpenHioto  adeKTMBHOCTL  Pas3pshKeHHOro  Martepuana W cpegHioo
3dheKTUBHOCTb HeobpaboTaHHbIX 0Opa3uoB crieqyeT ykasaTb B MPOTOKone
ncnbITaHUA AN Kaxgoro i-ro AgnanasoHa pasmepoB YacTul,.

PesynbtaTbl, MOnydYeHHble MpU HOMMWHANbHOW CKOPOCTWM BO34yxa, crenyet
ucronb3oBaTb Ana  knaccudwmkauum dwmnetpoB. CpeaHo  3GdEKTUBHOCTb
paspsbkeHHOro Matepwana ans 4Yactuy ¢ pasmepoMm 0,4 MKM M CpefHiow
adheKTUBHOCTb HeobpaboTaHHOro Martepuana (Npu HOMUHANbLHO CKOPOCTU
BO3[yxa) crieayeT yka3aTb B 3aKMHOYEHUM NO pe3yribTataM UCMbITaHWN.

12 HeonpeaeneHHOCTb pe3ynbTaToB
UCNbITaHUN

HeonpeneneHHOCTb cpeaHen appekTUBHOCTM onpenenstoT ¢ 4OBEPUTENBHOMN
BeposiTHocThi0 0,95. B ceveHun go dmnbTpa npy ot6ope Npob YMCNO COCHMTaHHBIX
yacTuy, AOImKHO ObiTb He MeHee 500 B KagoM [uana3oHe pasmepoB YacTul
B/oTb 40 1 MKM B cootBeTcTBUM ¢ UCO 2854:1976. PacueTr OoBEpUTENBHOIO
nHTepBana BeayT no opmynam:

E-U=zE=E+1, (11)
w3
E:HZEi, (12)

&
ey (9
p=n—-1, (14)

=2
- 2[51—15) , (15)

.~

rae F - cpedHss appeKTUBHOCTb;
{7 - HeonpeOeneHHOCTb;

E, - 5(pheKTUBHOCTb B TOYKE i;
o - YUCIOo cTeneHen cBobobl;

i
[1—%] - nepemMeHHaa pacnpeaeneHusa CTblogeHTa, 3aBuUcsdLllas OT 4ucna

cTeneHen ceBoboabl 1;

n - HOMep TOYKW, B KOTOPOW onpeaenseTcs 3HaveHne adpexkTmsHocTU E; ;
& - CTaHOapTHOE OTKITOHEHME.

3HaveHne TI_E]XE onpegensalT no Tabnuue 7. HeonpegeneHHoCTb
2

BbIYUCIAOT AN KaXaoro Auana3oHa pasMepoB YacTul,.
Tabnuua 7 - PacnpeaneneHune CtbtogeHTta B cootBeTcTBuM ¢ MCO 2854:1976



Homep uukna || Yvucno  crteneHem  cBobonbl s L .
# b=n-1 [[1-%] o
4 3 1,591

5 4 1,242

6 5 1,049

7 6 0,925

8 7 0,836

* COOTBETCTBYET goBeputernbHom BepositHocTn 0,95 ( « =0,05).

HeonpepeneHHocTb cpedHen adpeKTUBHOCTM Ana uenen Kraccudmkaumm
paccunTbiBalOT No opmynam:

R R R Y ;

5 __Mjgi(—z JxMJ, (16)

M= ﬁ‘iMj , (17)
J=

roe &Y, - HeonpegeneHHocTb cpefHen 3(pEKTUBHOCTM ANs i-f0 AuanasoHa
pa3MepoB YacTuu;

Ui; - HeonpeneneHHocTb cpeaHei 3(peKTUBHOCTM AN i-ro AuanasoHa
pa3aMepoB YacTuL, Nocne j-ro Luukna nogadv nbinu;

M; - konmuecTBO NOAAHHOM MbINW B TEUEHME j-TO LiKITa NOAAYM MbinK;
1 - HOMep LMKNa nogayv nbinu.

13 MpoTOKON UCcNbITaHUN

13.1 O6wWwume nonoxeHus



MpoTokon wuChbITaHWMI [O0IPKEH BKMoMaTb B cebs onMcaHne METOAUKU
UCnbITaHU N Nodble OTKIIOHEHNsT OT Hee. B npoTokone AosmkeH BbiTh ykasaH Tvn u
MOEHTUCMKALUMOHHBIN HOMEP CYEeTYMKa 4acTul, a Takke MeTod W3MepeHus
pacxoaa Bosayxa. [poTokon JormkeH BKNoYaTh B cebs:

- 3aKJII0YEHNE MO pe3ynbTaTam UCMbITaHUi;

- pacyeT 3pheKTUBHOCTEN N NX HEONpeaeNeHHOCTEN,;

- DaHHble 1 pe3ynbTaThl KAMEPEHMIA pacxo4a Bo3ayxa v nepenaga gaBreHus;

- AaHHble 1 pe3ynbTaTbl U3MEPEHUIN KONMYecTBa NO4AHHOM MbIfn.

MpoToKON OOPMNSAIOT COrMacHO HacTosWweMy cTaHaapTy. PopMbl NPOTOKOMOB
npuBegeHbl Ha pucyHkax 13-15 n B Tabnmuax 8-13. [JaHHble hopMbl HE ABMSIOTCS
oba3aTtenbHbIMM, HO MNPOTOKON OOSPKEH BKMOYaTh B cebSA yKaszaHHyl B HUX
nHopMaLmio. 3anucn B Kaxkgon Tabnuue u rpadpbl NpegnoyTUTENbHO OOIPKHbI
BKJOYaTb B Ce0S:

- TUN QUnbTPA;

- 0603Ha4YeHNe HacToALLEro CTaHaapTa;

- HOMEp UCMbITaHS;

- KOHTPOJbHbI a3p030rib;

- KOHTPOJbHbIV pacxod Bo3ayxa.

Mopauya nbiK, MNbUIEEMKOCTL W cpedHsas  9ddEeKTUBHOCTb  [AOIDKHbI
PeErMcTpmMpoBaTbCs NPW KOHEYHbIX nepenagax AasBneHusd npu mucnbitaHmuax 150 u
250 Ma gna gunetpos rpynnel G n 250, 350 u 450 lMa ans dwmnetpos rpynn Mwu F.
[onyckaeTcsi MMHENHan WHTePnonsaumMa UnM aKcTpanonauuns, 4Tobbl onpeaenvTb
no Hambonee ONM3KMM M3MEPEHHLIM 3HAYEHMSIM 3HAYEHUsT NpU  3a4aHHOM
KOHEYHOM nepenage AaBrieHns MPU UCMbITaHUSAX.

13.2 NosAcHeHNA B NpOTOKONax UcnbiTaHUmn

HacTtosuwe nosacHeHus npeaHasHayvyeHbl AN N1y, HE3HAKOMbIX C MeToauMKamm
MO HacTodAWeMy CTaHOapTy, YToObl MOMOYb MOHATbL U OOBACHUTL pe3yrnbTaThbl B
NPOTOKOSIE UCTbITAHWN.

Bbicokas 9adeKTMBHOCTb MHOMMX BuAOB mnbTpoB obecnevmBaeTcsA
MacCVBHbIM 3MEKTPOCTaTUYECKUM 3apsaoM  BOMIOKOH MaTepuana, oOCOBEeHHO
BblpaXX€HHbIM Ha HadyanbHOM 3Tane akcnnyatauum dunbtpa. PakTopbl
OKpY>KaloLLe cpefbl, BO3AENCTBYOWME Ha mnbTp B npouecce 3Kcnnyataumu,
MOryT MOBMMATbL Ha 3TOT 3apsg W CYLWECTBEHHO CHU3UTb  HayvarbHYyO
3OPeKTUBHOCTb.

OTO BMMSIHME KOMMEHCUPYETCS 3a CYET ocedaHus Ha MaTepuane dwmnbtpa
MblK, YTO MOXET Bbi3BaTb Aaxe Bo3pacTaHwe 3PPEKTUBHOCTU (MexaHuyeckas
apeKkTMBHOCTL), B KOHLE CpoKa aKkchnyataumm dwmnbtpa 9¢ddeKTUBHOCTb
dunbTpauun MOXeT cTaTb paBHOW HadarbHOM 3EKTUBHOCTU WM faxe
NpeBbICUTb ee. YKasaHHble 3(PdEeKTUBHOCTU HEOOPabOTaHHOIO (3apsPKEHHOro) n
pa3pskeHHOro Marepuarna nokasblBalT CTeMneHb BIMSIHUST 3MeKTPOCTaTUYECKOro
3apsgda Ha HadanbHyo adpekTMBHOCTL. He crneayeT aymaTth, YTO 9hpekKTUBHOCTb
pa3psKeHHOro mnbTpa xapakTepudyeT noBedeHue unbTpa nNpy KCnyaTauuu.
OHa nokasbiBaeT 3(PEeKTUBHOCTb GMNbTpa MPU  MOSIHOCTbIO  MCKIOYEHHOM
BIMSAHUK 3NEKTPOCTATUYECKOro 3apsga 6e3 yueta KOMNeHCUpYoLEro Bo3pacTaHus
MexaHn4eckom ahdeKTUBHOCTH.

OdbekTUBHOCTL mrbTpa onpenenstoT C UCMNOfb30BaHMEM WUCKYCCTBEHHO
co3faHHbIX obnakoB kanens DESH ¢ TwaTenbHO KOHTpPOMMpyeMbiM pasmepoMm
yacTuy. MamepeHns noBTopstoT nocne nogadyn Ha dunstp nelmim ASHRAE go tex
nop, noka nepenag AaeBneHnsa He gocTturHeT 250 [Ma npu mcnbiTaHuM unbTpa
rpybon oumctkn (G) m 450 Ma npu mncnbiTaHum GUHUWHBIX dmnbTpoB (F) wn
dunbTpoB cpegHen oumcTtkn (M). MiamepeHHas B A4aHHOM cly4dae MblfeemMKoCTb
MOXeT ObITb MCMOMb30OBaHa ANA CPaBHEHUS UMW PaHXMPOBaHUA, HO He cregyeT
cynTaTb, YTO TaKMe WCMNbITaHUS OTPaXAKT pearnbHble YCNOBMSA JKCnyaTauum
dunbTpa, Tak Kak CBOWCTBA Mblfi, MNPUMEHAEMOW MpU  UCAbITAHUN, MOryT
3HaAYMTENBHO OTNIMYATLCHA OT CBOMCTB peasibHOW MNbifn.



13.3 BbiBOAbI

3aknounTenbHbI - pa3gen npoTokona ucnbliTaHui (pucyHok 13)  OorkeH
BKJlOYaTb B ce04 criegyoLlyo MHopmMaLuto;

a) OCHOBHbIE AaHHbIE:

1) HaumeHoBaHWe opraHM3auum, NPOBOASALLEN UCMbITaHNS;

2) parta ucnblTaHus;

3) dbammnus, nHuymanel oneparopa;

4) HoMep oT4eTa;

5) TpeboBaHms K UCNbITaHUAM;

6) n3roToBUTENb YCTPONCTBA;

7) poata nony4yeHunst yctponcTtea (unbTpa);

b) naHHbIE 06 nsrotoBUTENE UCMNLITYEMOro yCTponcTea (unbTpa):
1) onucaHve ycTponCTBa;

2) TVN, MOEHTUMKALNOHHbBIE JaHHbIE N MapKUPOBKA;

3) n3rotoBuTEND;

4) onncaHmne KOHCTPYKLUM (HanpumMep, KapMaHHbIn nnbTp, YMCII0 KapMaHoB);
5) paamepsbl (LULMpUHA, BbICOTa, rMyouHa);

6) Tun dmnbTpylowero marepvana, M ecnm BO3MOXHO WM AOMyCTUMMO, TO
AOITKHO ObITb YKa3aHo:

i) naeHTUdMKaLMOHHBIN Ko, (T.e. HAaNpMMEpP, CTEKNOBOMOKHUCTLIA Tun ABC123,
HeopraHudeckune BosiokHa Tuna 123ABC);

ii) adpcpekTMBHAA GMnbTPYIOLLAS NOBEPXHOCTD;

iii) NbINeeMKoCTb;

7) gononHutTensHasa nHdopmau s, ecnm HeobXoanmo;

C) AaHHble 06 UCnbITAHUAX:

1) KOHTPOMbHbIV pacxod BO34yXa;

2) TemnepaTtypa 1 OTHOCUTENbHAsA BNaXXHOCTb KOHTPObHOIO BO3AYXa;
3) TMn nogaBaemom NbIfN U KOHTPOSIbHOrO a3po30sis;

d) pesynbTaTbl UCNbITAHWIA:

1) Ha4YanbHbIN N KOHEYHbIV Nepenag AaBrieHns NPy UCMbITAHUAX;

2) HavarmbHaad W cpegHsa  addekTmBHOCTL (0,4  MKM),  BKNoyas
HeonpeaeneHHOCTb pe3ynbTaToB onpeneneHus cpegHen adhdpeKTUBHOCTH;

3) HavyanbHas 1 cpeaHssa NbinesagepuBaroLLas CNocoOHOCTb;

4) NbINIeeMKoCTb;



5) adhdekTMBHOCTL HEOBpaboTaHHOrO 1 paspskeHHoro dunbTtpa (0,4 MKM);

6) knacc dwnbTpa W YyKkasaHue (B CKOOKax) YCroBUM WCMbITAHUA, €ecrnn
KOHTPOrbHbIN pacxod BO3Ayxa Uy KOHEYHbIV nepenag AaBreHns npy UCnblTaHNAaX
HecTaHOapTHbIE;

e) Fpaq.)I/lKI/l OCHOBHbIX TEXHUYECKUX XapaKTepPUCTUK:

1) 3aBMCMMOCTb nepenaga [AdaBneHus OT pacxoda Bosdyxa Afid YMCTOro
dunbTpa;

2) 3aBMCUMOCTb Nepenaga AaBneHus OT KonmyecTBa NogaHHOM Nblnu;
3) 3aBucumocTb adudpekTneHocTH (0,4 MKM) OT KONMYeCTBa NOA4AHHON Mbifu;

4) 3aBMCUMOCTb Mblfie3agepXu1BatoLLE CMNOCOBHOCTM OT KONMYeCcTBa NogaHHOM
Nblin (KpMBas AorrkHa ObITb MOCTPOEHa Mo TOYKaM, COOTBETCTBYHOLLMM CPEeLHUM
3Ha4YeHMSAM BECOBbIX NPUPALLEHNIA).

f) sanucu o Tom, yTO:!
1) pesynbTaTbl OTHOCATCS TOMBbKO K UCMbITAHHOMY GUIbTPY;

2) pesynbTaTbl  WUCNbITAHWA  HE  MOMYT  CUYMTATbCA  TEXHUYECKUMM
XapakTepucTukammn gunbTpa B pearbHbIX YCIOBUAX 3KCMTyaTauum;

B 3akntoueHnn no pesynbTatam UCMbITaHWUN crneayer:

- OKPYIMWTb YMCIOBblE 3HAYEHWSA pe3ynbTaToB MCMbITaHUA 0 GrmxanLiero
LLenoro;

- HeonpeaeneHHOCTb cpeaHen 3hdEeKTUBHOCTI YKasbiBaTb TOMbKO AN YacTuL
¢ pasmepom 0,4 MKM.

13.4 b dheKTUBHOCTbL

B ponomnHeHue K 3aknodeHWio Mo pe3ynbTaTaM UchbiTaHui B Tabnmuax wu
rpadmkax JOMKHbI ObITb YKa3aHbl pe3yrbTaTbl onpeaeneHns 3deKTUBHOCTY.

a) B Tabnuuax ykasblBatoT:

1) 9pEeKTUBHOCTL M €e HeonpederieHHOCTb AN Kaxdoro pasmepa 4acTtuly
nocne pasnuyHbIX LUKIOB nogayn nbinm (tabnuuya 8);

2) cpegHo 3EKTUBHOCTL A8 KaKOOoro pasMepa 4Yactuy npy pasfvyHbIX
KOHEYHbIX nepenagax AaBreHus npu ucnbiTaHusix. B Ttabmmuy 9 moryt ObITh
BKIHOYEHbI MbINIEEMKOCTb U Knacc gunbTpa;

3) 3aBMCUMOCTb Mepenaga OaBfeHns OT pacxoda Bo3dyxa WM nogadv nNbinv
(Tabrmua 10);

4) 3aBMCUMOCTb Mblie3agepu1BatoLLEe CNOCOBHOCTM OT nepenaga gaBneHns mn
nogayu noimm (Tabnmua 11);

5) adppekTMBHOCTE HEOGPabOTaHHOIO 1 paspsiKeHHOro gmbTpa (Tabnuua 12).
b) Ha rpadmkax nokasbiBatoT:

1) 3aBUCMMOCTb 3HPeKTMBHOCTM OT pasmepa YacTuL, Nocrie pasfMyHbIX LUKIOB
nogayu noinm (pucyHok 13);

2) cpegHo 3GdEKTUBHOCTL MPU pPasfnMYHbIX KOHEYHbIX Nepenagax gaBrieHust
npu ncnblTaHnsx (pucyHok 13);



3) HavanbHyto ahPeKTUBHOCTL (pUCYHOK 13).

JInHenHas MHTepnonAumMa UM SKCTpanonsaunsa OT Orvkanwwero MoryyYeHHOro
3HayeHuss 3(pPEKTMBHOCTU ANS 4acTuL, K KOHEYHOMY nepenagy AaBneHus npu
UCMblTaHUSAX [OrkHa ObiTb paccuuTaHa Kak 3dupeKTUBHOCTb MNpu  3a4aHHOM
KOHEYHOM nepenage [OaBneHuss Mpu  UCMbITaHUsIX. AnbTEepHaTUBHO CcpefHue
pesynbTatbl MOryT ObiTb  WMHTEPNONMMPOBaHbI WM 3KCTPaNonuMpoBaHbl MO
OTHOLLEHVIO K Onukanmm M3MEpeHVsIM KOHEYHOro nepenaga [gaBreHus npwm
NCMNbITAHUSX.

13.5 MNepenan paBneHna n pacxon Bosayxa

Bce Tpebyemble OaHHble W pe3ynbTaTbl U3MEPEeHWn pacxoda Bo3gyxa U
nepenaga AaBneHusl, NoslyYeHHble NPy UCMbITaHUSX, AOMMKHbI ObITb NPeaCcTaBMeHbI
B Buae Tabmmubl. KpvBble nepenagoB [OaBfEHUss HA YMCTOM W 3arblfIEHHOM
UnbTpe NPeaCcTaBnsT B 3aKIIOYEHUN.

Mepenanbl AaBneHVs A0MMkHbI ObiTb NPUBEAEHb! K MIIOTHOCTU Bo3ayxa 1,2 Kr/m

3 B COOTBETCTBUU C NPUNIOKEeHNEM C.

13.6 MNbiNne3agepxxnBaroLlas CNOCOOHOCTb U NbINIEEMKOCTb

Bce Tpebyemble paHHble W pe3ynbTaTbl U3MEPEHWN MbINEEMKOCTU WU
Nblne3agepxvBarolen cnocobHOCTU AoikHbl ObiTb NpeAcTaBneHbl B BuAe
Tadbnuubl.

HavanbHas nbinesagepxuBaroLLas CNOCOOHOCTD, cpeaHss
Nblne3agepxvBarowas CrnocobHOCTb M MbIIEEMKOCTb NMPU PasfiMyHbIX KOHEYHbIX
nepenagax OaBrieHVst NPU UCMbITAHUSAX, @ TakKXe KpuBasi NblNie3agepxuBatoLen
CNOCOBHOCTUN AO0IMKHbI ObITb YKa3aHbl B 3aKIHOYEHUN.

13.7 MapknpoBka

Ha dwmnbtp pomkHa ObiTb HaHeceHa MapKUpoBKa, B KOTOPOMW YKasblBaloT
cregyowme AaHHble:

- HAUMEHOBaHWe, TOProBYHO MapKy UNn apyrve AaHHble 06 M3roToBUTENE;

- TUN N UCXOAHBLIN HOMEP PUNbTPA;

- 0603HaYeHmne HacToALWEero CTaHaapTa;

- rpynny u Knacc mnbTpa CornacHo HacTosALLEMY CTaHaapTYy,

- pacxop Bo3gyxa, npu KoTopoM dunbTp Obin KnaccndmuMpoBaH.

Ecrm dwunbTp B BEHTUNSLMOHHOM KaHarne MoXeT ObiTb YCTaHOBIEH
HenpaBwUibHO, TO HeoBXxoanmMa MapKMpoBKa A1 NPaBUSIbHOrO MOHTaxa dmnbTpa -
AO0IDKHbI 6bITb Hagnucn "Bepx", "HanpaBneHne BO34yLLHOro notoka". MapkupoBka
JOImKHa ObITb YEeTKOM 1 AONTOBEYHOMN.

PucyHok 13 - 3akniounTtenbHbIW pa3gen NpoTokKosa UcnbiTaHUn



EH 779:2012 — PE3YNLTATH! MCNLITAHWA BO3OYWHOIO ®UNBETPA
OpraHnaanmMy, NpoBoaSLLAS MCNEITAaHMA: MpoToron MNe;
OCHOBHOE
MenbiTaHne Me: [J&Ta KCMBITAHWA: TTTT-MM-10, KoHTponep:
3aKaZUMK MCNBITaHWA; OaTa nony4YeHus GrnNeTpa: mr-MM-50
Ofpasel npegocTasned:
WUCNBITYEMBIA OUINLTP
Monens: MpoMsBEOIMTENE: KoHC TRy rLKMs:
Tun DUNbTEYHLETD MaTERWANSE: JdperTHBHAR NoEepxHoCTe | MabapuTHole pasMepnl uneTpa
PUNETPOSaHUS: M= [WHpKMHE = BeICOTa = rAySuHa):
MM = MM <KM
YCNOBUA UCNBITAHAK
KOHTPONbHEIA paCxog Boanyxa: TemnepaTtypa: CTHOC MTENEHAA BNESKHOCTE: KOHTpOnEHbIRA Twn neinu:
mic o % A3p03cnk:
PE3YNEBETATHI
HayanbHel nepenag gsane- | HadaneHaA noine- | HavanoHas — 3esTWEHOCTE | MBNeeMKoCTh: P ekTHEHOCTE
HHA: 3anepEMBarLan ONA 4acTHL C pasMepom [ VA HeobpaboTaHHoro
Ma CNOCOSHOE Th: 0,4 mMem: e martepwana anAa
7 N % YELTHL
KoHeYyHB® nepenag OaeneHMs ¢ pasMepom
ND#H KENBITaHWRX: 04 -
Mar Nal MNa Cpeaxwss  noinesa- | CpenHAA adderkTvedHocTe gns | Knacoe unetpa -+ MEM.
OB [HABEHILL AR YECTWL C PasMEDOM i Ma) e ! e
CNoCOGHOE Th: 0,4 mema:
Y %1 %I %
3amMedaHun:
106 r 100 Kpuean 4
A T T 10 T T MNuinesagepsvBaiwas  cnocod-
80 [T T T T T Al HOCTE Kak PyHEUWMA Macchl nNo-
sol | - | | &b SABAcMOM NEMM MpW  OaHHOM
T T S S KOHTPOMNEHOM pACcX00e BO3OyXa.
W a0 KpuBan 3
N5 i o 6 O 1 SPPENTHBHOCTE  ANA  YacThy
[N I N A | ¢ pasmepom 0.4 MEM K3k dyHE-
0 1oy 200 3CHE 400 500 G600 T B00 SO0 10D00 L O3 D206 153040 AR MACCHl NOAARSEMON Nibini
NpM OEHHOM KOHTPOMNBHOM pac-
B X008 BOSAYXA
ﬁmﬂ 100 200 3KE _5IJEI GLHY TR HOOD M IlIJL'IDIHUI} IE_U(I 130H0 Kpuean 2
D. N S A | ! =] Mepenas GasneHHs Kak myHKLMA
L o e e G B + Macchl NOOABAEMOA NbIMKM MpK
A0 1 , [ OaHHOM KOHTPONBHOM pacxones
111 1 | I BOSOYHE.
200 - Kpuean 1
Mepenal gasneHWa Kak QyHELKA
100 1 pacxoda Bo3nyxa gnA YWCTorD
funeTpa
11, m) 025 0,50 0.5 1,00 1,25
E
A — achperTHBHOCTE ANA 4acTHY, ¢ pazaepon 0.4 mem, % 0 — nepenaq gaenexus, Ma
B — macca nogasasmol Nbine, r E — pacxon Bosgyxa. Mt
C — NeinesaaepHneawas cnocoBHocTh, %
MTpMmMedyaHWA — lonydeHHble B pe3YNETATE HEMBTaHHWA XAPAKTEeEPUCTHEM HE MOMYyT HCNONe30BATRCA
MpW NPoOrHoAMpoBaHMK XapakTEpUCTHE DUNETPE B YCNOBWAX JKCNAYATALLMK.

PucyHok 13 - 3akntoumnTenbHbi pa3gen NpoToKomna UCNbITaHWN

Tabmmua 8 - 3dpeKkTBHOCTE M HeonpederieHHOCTb MOCMEe PasfiMYHbIX LMKIOB

noga4u nbinn
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EH 779:2012 3chchekMBHOCTL U HeonpeaeneHHOCTL Nocre pasfinyHbIX

UMKNOB noaa4vu nbiiin

BosgyLwHbI dunbTp:

NcnbiTadue N:

KOHTpOmbHbIN a3p0o30rb:

Pacxop Bo3ayxa, M2 /c

Pasmep yacTtuu, MKM

OdpekTnBHOCTL, %

OvanasoH || CpegHee

3Ha4yeHne

Mepenan aaBneHusa/nmogaHHasa Mbinb

Ma

Ma

Ma

Ma

Ma

Ma

Ma




lNpumeyaHve - HeonpegeneHHOCTb MOMYyYEHHbLIX 3HaAYeHUNn IPdEeKTUBHOCTH
cooTBeTCcTBYET 95%-My AOBEPUTENBHOMY UHTEPBArY.

Tabrmua 9 - CpeaHas adpeKTMBHOCTb NPU PasnMYHbIX KOHEYHbIX nepenagax
AaBneHns Npu UCNbITaHUAX



EH 779:2012 - CpepHaa 3t eKTMBHOCTL NpU pasfUYHbIX KOHEYHbIX

nepenagax AaBneHUsA Npu NCNbiITaHUAX

BosgywHbIn dunbTp:

NcnbiTadue N:

KOHTpOmbHbIN a3p0o30rb:

Pacxop Bo3ayxa: M2 /c

Pasmep yacTtuy, MKm CpenHsasa addekTMBHOCTb, %

[Ounana3soH CpenHee KoHeuHblN  nepenag
3Ha4yeHne ncnbiTaHusx, Ma

OaBneHuns npum




MNblneeMKkocTb r r r

Knacc qunbTpa

PucyHok 14 - 3chcpeKTMBHOCTbL Nocre pas3nuyHbIX LUKNOB noaayun
NbIn

EN 779:2012 — 3 heKTHBHOCTL NOCNE PA3NHMYHLIX UAKNOE NO4AaYH NbINA
BozayWHeR ©UneTp:
McneiTasue Mo
HOHTPONEHLIA 33p030nk:
Pacxod BO3AYXa: wic
1060
A 90 Macca nogaHHOMW NbLTH!
A0 T T T 11 T nepenag QasneHwA
i S i T 1) ri MNa
&0 o i i e SRR
A0 2) rf Ma
b4y 3 / n
- = EEu AR 4) i Ma
10
0 I T 1 A ri Ma
0,1 42 02 04 06 08 1 2 3 4 56 B 10
B 6] ri MNa
A — EKTMBHOCTE, %
ap Tl rf Ma
B — pazmep 4acTHL, MEM

PucyHok 14 - 3ddpeKTUBHOCTb NOCHE pasfnyHbIX LXKIOB Nogayu nbiim

PucyHok 15 - HayanbHas n cpegHsasa ahpeKTUBHOCTL nocne
pas3nuyHbIX LUKIIOB Nogauv Nbisv


/picture/get?id=P0267&doc_id=1200115106

EN 779:2012 — Ha4yankHaA ¥ cpPefHAR 3@ DEKTHEHOCTL NOCNE PA3NMYHLIX UMKNOB NO4a4H NbITA
BozayWHLIR MNbTR:

MonbiTadue Me:

KoHTpONEHEIA a3p030nt:

Pacxod BO3AYXA: mic

100
AW
80
T0
]
50 [ I 17 1) HauanbHuiiA
4{' { ] i { i £ 1 L
o R | R I 2} 250 M1
20
10

Mepenag naeneHuA

31350 Na

0 L .
0.1 02 03 04 06 08 1 2 1 4 56 R 10 41450 MNa

A — cpeaHAA 3MMeKTUBHOCTE, %

B — pazmep 4acTHL, MEM

PucyHok 15 - HavanbHaa n cpeaHas addeKTUBHOCTL MOCTe pasfnMyHbIX LUKIIOB
nogayu nbiam

Tabnuua 10 - Pacxog Bo3gyxa v nepenaj OaBfieHUst Nocre pasfivyHbIX LMKIOB
noga4yu nbiiv
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EH 779:2012 Pacxon Bo3ayxa M nepenan pA[aBrieHUs nocrie pasfinyHbIX
LUMKNOB nogayv nbinu

BosayLHbI unbTp:

NcnbiTadne N:

KOHTpOmbHbIN a3po30rb:

Pacxop Bo3ayxa: M2 /c

Hata

Macca Pacxogomep dunbTp
noaaHHON
Nblnn
LA Y P,

Pt T i || Por || L2 || Gr || o Par | ol Ap &gy

s il Sl N kma | KM, ™| 13

° % '

C || kMa Kr/m 3 5

Ma
3 Ic

YncTbI UnbTP

n
Mepenag AaBneHnst Ha YUCTOM UNbTPE NPOMOPLMOHANLHO (¢, ), rae # =

Linkn nogayu nbinm




0O603Ha4YeHMA U e ANHULbI U3Me pPeHnA

Myt - NONHAs Macca nNbliv, NogaHHOW Ha UnbTp, T;

P4 - abconTHOe faBrieHne Bosayxa Ao unbTpa, Kila;
Pgf - CTATMYECKOE AaBneHne Ha pacxogomepe, klla;
¢ - MaccoBblI pacxof Bo3gyxa, Kr/c;

&+ - PacXofl Bo3ayxa vyepes qunbTp, M3 /c;

{ - Temnepartypa Bo3gyxa 4o ¢unbtpa, °C;

{r - Temneparypa B pacxofgomepe, °C;

P - NNoTHOCTL Bo3ayxa A0 dunbTpa, Kr/m3 ;

' - oTHOCUTENbHAsA BMaXHOCTb BO3ayxa A0 dmnbTpa, %;

Ay - nsMepeHHbI Nnepenan AaeneHus Ha dunbTpe, Ma;

Apr - Nepenan AaBneHns Ha pacxogomepe, [a;

ﬁpLgn - nepenag AaBneHysa Ha unbTpe Npuv NnoTHocTn Bosayxa 1,20 kr/m3 | Ma.

Tabrmua 11 - lNepenag OaBneHus U Nblnie3agepAuBaloLas CNnocobHOCTb nocne
pasnN4YHbIX LMKIOB Nogayu nblim



EH 779:2012 - NMepenaa AaBneHUA U Nbine3agepxuBarollas cnocooHOCTL
nocrie pasnu4HbIX UMKITOB Nogavun Nbinuv

BosgywHbIn dunbTp:

NcnbiTadne N:

KOHTpPOmbHbLIN a3po30rb:

Pacxop Bo3ayxa: M2 /c

ara
A bpy, Am, at

Ma r r

ﬂipz ,
Ma

P?Eg,

i

%

Macca ucnbityemoro chunbTpa

HavanbHas macca ncneiTyemMoro guneTpa:

KoHeuHas macca ucnbeityemoro dmnbTpa:




O6o3HauYeHUs1 U e AUHULbI N3ME PEHUS

A - nbine3agepxvBaroLLas cnocobHocTb, %;

#tq - NblJ1b B KaHane nocne d)I/IJ'Ipra, r;

M5t - MONHAs Macca nogaHHoW Ha unbTp Nblnw, T;

#y - Macca MHULLHOIO MnbTpa nepes MbifesbiM NpupaLLeHuem, r;
#7 - Macca MHULLHOIO MnbTpa Nocrie MNblfesoro NpPUpaLLIeHus, T,
Aem - NblNEBOE NpupalleHne, T;

Amgr - NPUPOCT Macchbl MMHULLHOTO dMnbTPa, T;

Ay - nepenap AaBneHusa nepeq nbinesbimM npupatlieHmem, la;

Ly - Nepenag AaBneHUs nocre nbinesoro npupatleHus, Ma.

Tabrmmua 12 - OdhhekTMBHOCTE M nepenag AaBneHus HeobpaboTaHHOro
dunbTpyloLLero matepuana



EH 779:2012 - 3dchekTMBHOCTL M nepenaa AaBneHUA HeobpaboTaHHOro
¢ unbpytoWlero matepuana

BosgywHbIn dunbTp:

NcnbiTadne N:

KOHTpPOmbHbLIN a3po30rb:

Pacxon Bosayxa: M3y
CkopocTb Bo3gyxa B mnbTpyloLeM MaTepuane: m/c
Pa3mep obpasLua gunbTpytoLwero matepuana: M2

Pasmep yacTtuu, MKM

Ob6paszey O6paszey O6paszeun
1 2 3

CpenHee
3HayeHune

OddbekTUBHOCTDL, %

[nanasoH

CpegHee
3Ha4eHune

Mepenag aaeneHud, Ma




MpumevaHue - HeonpeneneHHOCTb MNOMYyYEHHbIX 3HAYeHUN IPeKTUBHOCTH
cooTtBeTcTBYeT 95%-My AOBEpUTENBHOMY NHTEpBary.

Tabrmmua 13 - OdpekTMBHOCTE WM nepenag  [LaBrfieHust  paspsiKeHHOro
dunbTpyloLLero matepuana



EH 779:2012 - 3¢ chekmmBHOCTL U nepenan AaBneHUA paspsAKeHHOro

¢ unepyrolero matepuana

BosgywHbIn dunbTp:

NcnbiTadne N:

KOHTpOmbHbIN a3p0o30rb:

Pacxon Bosayxa: VERE

CkopocTb Bo3gyxa B mnbTpyloLeM MaTepuane: m/c

Pa3mep obpasLua gunbTpytoLwero matepuana: M2

Pa3smep yacTtuu, MKm O6paszey Ob6paszey O6paszey CpenHee
1 2 3 3Ha4eHune

OddheKTUBHOCTb, %

CpegHee
3Ha4YeHne

[nanasoH

Mepenag aaeneHus, Ma




MpumevaHue - HeonpeneneHHOCTb MNOMYyYEHHbIX 3HAYeHUN IPeKTUBHOCTH
cooTtBeTcTBYyeT 95%-My AOBEPUTENBHOMY MHTEPBArY.

NMpunoxeHune A (cnpaBo4yHoe). OTaeneHue
yactuy ot punbTpoOB

MNpunoxexne A
(cnpaBo4Hoe)

A1 O6Lwme nonoxeHus

TepmuH "oTaoeneHne" oOO3HaAYaeT Tpu pasHbIX SBMEHWS. OTCKOK 4acTul,
BblJerfieHMe BOSIOKOH MW YacTul UnbTPyoWMM MaTepmnanomM M BTOPUYHBIA YHOC
yacTul. HekoTopkle unm Bce 3Ty SIBNEHUS ¢ O0NbLUEN NI MEHbLLEN BEPOSATHOCTLIO
NPONCXOOAT B TEYEHNE CpoKa CryxObl domnbTpa.

A2 OtoeneHue yacmy

A.2.1 OTcKOK Yyacmy,

B unpeanbHOM npouecce dunbTpauun Kaxgas dactvua AofbkHa MOCTOAHHO
3a0epH1BaTbCs NPV NEPBOM CTONKHOBEHUN C (OUILTPYHOLLIEN NOBEPXHOCTLIO, TAKON
Kak BOJIOKHO ¢mrbTpa, unm ¢ paHee 3agepxaHHon Yactuuen. [na menknx yactuy, n
HM3KMX CKOpPOCTEM BO3dyXxa CWIbl  aare3Mm  3HaYUTEeNbHO  NPEBbILAKOT
KMHETUYECKYID 3HEPruio OBWXKYLLMXCA YacTuy, B BO34YLLHOM MOTOKE, M YacTuubl
MblK, KOTOpble yXe YroBfeHbl, Bpsa M OyadyT BblHECEHbl U3  unbTpa.
YBenuuyeHne pasmepa 4acTul M CKOPOCTU BO3AyXa NMPUBOAUT K CHWXKEHUIO 3TOro
adhekTa, HanpuUMep KpyrnHble YacTuubl "oTCkakmBatoT" OT BOMOKOH. HO npu aToM
OHW TepsitoT [OCTATOMHO MHOFO 3Heprm M MoryT ObiTb 3agepxaHbl npwu
nocnegyowem CTONKHOBEHMM C BONMOKHOM. OaHako ecrin 3hdeKTUBHBIX KOHTAKTOB
C BOJSIOKHOM He nocriegyeT, TO YacTuubl ByayT Tepsatbes, T.e. 6yayT BblHECEHbI U3
unbTpa, YTO MPUBOOMT K YMEHbLUEHUO 3EKTUBHOCTU A8 YacTuy, B 3TOM
pa3mMepHOM uanasoHe.

MeTton onpegeneHuss KonuyecTBa OTAESNIeHUA 3TOr0 Tuna C NpUMEHEHNEM
TBepAabix 4actuy onpegeneH B ASHRAE/ANSI Standard 52.2:1999. 3OddekT
OTCKOKa 4acTul He MOXeT OblTb M3MepeH MeTO4OM, B KOTOPOM UCMOMb3yeTcsH
XMOKUE YacTulbl, COrMAacHO HaCToSALEMY CTaHOapTYy.

ObdekT oTCKOKa YacTul Bonee 3ameTeH Ana unbTpoB rpynnbl G, Yem rpynn
MwnF.

HekoTopble uccnegosatenm [cM. ccbinku 1) n 2) B A.4] oGHapyxunum, 4to ong
yacTuy C pasMepamu oT 4 0O 8 MKM MPOUCXOOUT CHWXeHWe 3EeKTUBHOCTH,
KOTOpoe MoXeT ObITb cregcTemeM adydekTa yHoca YacTtuy. Hactoawmn ctaHgapT
He copepXMT cnocobbl oOueHkM 3GEKTUBHOCTM ANs TBepAblX 4YacTuy C
pasmepamu bonee 3 MKM.



A2.2 BbiaeneHue BOMOKOH UK 4Yacmy p UnbTPYOLWLMM MaTe puanom

HekoTopble KOHCTPYKLUM dmnbTpa BKAKOYaOT B cebs unbTpyowmn matepuman,
TaKkke coaepXalyi u/vnn reHepupyroLmin HekoTopble CBOOOAHbIE BOSMOKHA WU
yacTuubl MaTepuana. JTOT MaTepuan MOXeT OblTb BblHECEH M3 unbTpa
BO34YyLWHbIM MOTOKOM. CTeneHb NOTEepuM BOSIOKOH 3aBUCUT OT LLENOCTHOCTU
BOMOKHUCTOM  CTPYKTYpbl  dunbTpylollero  maTepuana,  TBepaoCcTM U
HeCcTabunNbHOCTN MbINEBbLIX HArpy3oK UM CKOPOCTEW BO3[dyXxa B TeYeHue Cpoka
cnyx6bl dmnbTpa. Cnegyer OTMETUTb, YTO YUCHO BblOENEHHbIX (BbIHECEHHbIX U3
dumnbTpa) BOSIOKOH HE3HAYUTESTbHO B CPaBHEHWM C MOSHLIM KOMMYECTBOM MblS,
npowuegLuen yepes ounbTp, B TUMNYHBIX 4715 OKpY»XatoLen cpebl YCroBUsIX.

OhcbekT BbIAENEHNS BOMIOKOH MMM YacTuy, ounbTpylowmm matepuanom 6onee
3ameTteH ana duneTpos rpynn Mu F, yem rpynnel G.

A.2.3 BTopuyHbIN yHOC YacT1Ly
Ecnm konmyecTBO 3agepaHHOW MblMM Ha dwMnbTpe YyBEnuMuMBaeTCHd, TO
NPOSBMSAIOTCA CReaytoLme OONONHUTENbHble 3hdeKThI:

a) BrieTalolas YacTuua MOXeT yAapuTb MO paHee 3axBayYeHHOW 4vacTuue u
BbIOWTb €e B BO3AYLUHbI NOTOK;

b) ckopocTb BO3gyxa B mnbTpylowem matepuarne yBenuMuMBaeTCcsa WK3-3a
YMEeHbLUEHVS1 NPOCTPaHCTBa ANs Mpoxoda BO34yxa 3axBayeHHbIMU YacTuuamu.
Kpome TOro, QunbTpytolmini  Matepuan MOXeT CXaTbCHA U3-3a YBenMyeHus
COMPOTMBIIEHNSS BO34YLLHOMY MOTOKY, W TakMM o0Opas3om cTaTb MNpPUYMNHON
AOMOSHUTENBHOMO YBENUYEHUSI CKOPOCTU BO3AyXa B BO3AYLWHbIX KaHanax. JTo
yBenmyeHne CKOPOCTU BO3yXa MOXET YHECTU HEKOTOPbIE OCaXKOEHHbIE YacTuLbI;

c) konebaHusa dunbTpylowero martepvana npu pabote dwnbTpa Bbi3biBalOT
nepepacnpegeneHune nbinuv, 3agepxaHHon unbTpyowmm matepuanom. Konebanus
NpMBOOAT K BO3pacTaHuio yHoca nbin. KonebaHuns domnbTpytowlero martepuana
MOryT ObITb Bbl3BaHbl CNEAYIOLLMMN MPUYNHAMM:

1) HopMarnbHbIM BO34YLUHbIM MOTOKOM 4Yepe3 UibTP Npu Neproau4ecKoMm
(Hanpumep, exeaHeBHOM) MyCKe W OCTaAHOBKE BO3AYLUHbIX KOHAMLMOHEPOB Ha
obbeKkTax;

2) N3MEHEHUsIMUN pacxoda BO3ayxa, MPUBOASLLMMWN K CXATUO U PaspbIXieHnto
dunbTpyloLLero matepuana;

B) MexaHu4eckon snbpaunen.

YHOC 4YacTuy Mo 3TUM npudvHaMm (Tak e HasblBaembl "BbIHOC" wnn
"pasrpy3ka") MOXeT ObiTb M3MEPEH M OnpeaeneH KONMYeCTBEHHO [CM. CCbINkn 3) n
4) HacTosLero npuroxeHus, a Takxke 10.4.2).

OdeKT yHOCa OANHAKOBO APKO BblpaxeH Ansa dwmnbTpos rpynn F, Mu G.



A3 UcnbiTaHusa

KpuBble 3aBncumocTn adhdekTUBHOCTM OT pa3mMepoB YacTul, (ounbTpbl rpynnbl
F), npvBeaeHHble B HacTOSALIEM CTaHOapTe, NOKa3blBaloT, YTO BrMsHWE adekTa
oTaeneHns odeHb marno. KpuBble MbinesagepxmBarollet cnocobHOCTU (unnbTpbl
rpynnbl G), npyBeAeHHbIe B HACTOALLEM CTaHAapTe, NOKa3biBaloT, YTO 3TOT (hakTop
BMMAET JfMWb He3HauutenbHo, fmbo He BrmsieT Boobuwe. Jlioboe CHwkeHne
nblne3agepxvBaroenn CnocobHOCTU UM COMPOTUBIIEHUA B XOA4e WCMbITaHUA C
nogayen nbinv Ha MNbTP crieayeT paccMaTpyBaTb Kak MokasaTesfb TOro, YTo
BO3MOXHO OTZAENeHne YyacTuy, oT mnbTpa.

3HauYMMyl0 OLEHKY OoTAeneHus 4acTul (BblOeneHus YacTul unbTpyowmm
MaTepuanom M BTOPUYHOIO YHOCA) BbIMOSMHUTL COXHO. CYETUYMK YacTuy, He Be3ge
MOXeT ObICTPO pearMpoBaTb Ha KpaTKOoBpeMeHHble "Bbl6pochl” unm obpasoBaHus
COBOKYMHOCTW YacTuu,

Mpn OGygywem nepecmoTpe HacTosiwero cTaHgapTa OyayT pacCMOTpPEHbI
MeToAbl, KOTOpPble MO3BOMNSAT AaTb KOSIMYECTBEHHYIO OLIEHKY "OTAeneHuw" wmm
"BTOPUYHOMY YHOCY" YaCcTuUL, U BOMOKOH.

Crnenyer Takke 00paTuTb BHMMaHME Ha TPYOHOCTM MO OLEHKe JTUX
XapaKkTepUCTUK cnrbTpa ANst pearibHbIX YCIOBUI, NOSy4YeHHbIX C UCNOMb30BaHNEM
CUHTETMYeCKOW Mbinn. Monb3oBaTeny AOMmMkHblI 3HAaTb O BO3MOXHOCTU OTAENeHus
BOJIOKOH OT durbTpa. B ycrnoBusix akcnnyataumu, e 310 siBfieHWe MOXET UMETb
MeCTO, crnefyeT NPoBOAUTb AMarHocTMYeckne oT6opbl Npob Bo3gyxa.

A4 Ccbinkum

1) Philips B.A., Davis W.T. and Dever, M., Investigation of the Effect of a
Topically Applied Tackifier in Reducing Particle Bounce in a Melt-Blown Air Filter
(Filtration & Separation, 1996, p.933)

2) Qian Y., Willeke K., Ulevicius V. and Grinshpun S.A., Particle Re-entrainment
from Fibrous Filters (Aerosol Science and Technology, 27:3)

3) Kuehn TH., Yang C.H. and Kulp R.H., Effects of Fan Cycling on the
Performance of Particulate Air filters used for IAQ Control (Indoor Air '96, The 7th
International Conference on Indoor Air Quality and Climate, Vol.4, p.211)

4) Rivers R.D. and Murphy D.J., Determination of Air Filter Performance under
Variable Air Volume (VAV) Conditions (ASHRAE 675-RP:1996)

NMpunoxeHune B (cnpaBo4Hoe). [losascHeHuA

MpunoxeHve B
(cnpaBouyHoE)

B.1 O6wume nonoxeHus

MeTogbl, ONUCaHHble B HACTOsALWEM CcTaHOapTe, 4BMAOTCA pasBUTUEM
MeTonoB, npuBedeHHblx B EH 779:2002. BasoBas KOHCTPYKUMS UCMbITATENbHOro
CTeHAa, ykasaHHas B EH 779:2002, coxpaHeHa. KoHTponbHbIn asposonb DEHS
(M1 9KBMBanNEHTHbIN emy) pacnblfseTCsa paBHOMEPHO MO MONEPEYHOMY CEYEHUI0
KaHana Jo ucnbiTyeMoro domnbtpa. [Ana nonydeHns gaHHbIX 06 adpeKTUBHOCTM
dunbTpa no pasmMepam YacTuy, onTudeckmm cdetumkoMm dactuy (OPC)
aHanM3npylTCs NpeacTaBuTeNbHbIE NPOObLI, 0TOOPaHHbIE 40 1 nocne dunbTpa.

MoapoBHOCTN KOHCTPYKUMM CTeHAa He NpuBOAATCSH, HO NpeanoriaraeTcs, Yto
cTeHa obecneynBaeT TOYHOCTb M JOCTOBEPHOCTb PEe3yrbTaToB UCMbITAHWN.



B.2 Knaccudmkaums

KnaccundmkaumoHHas cuctema EH 779:2002 (copepxaluas knaccudmkaumio
GunbTpoB no rpynnam F n G) nusameHeHa v BknoyaeT Tpu rpynnbl dmnetpos (F, M u
G). KnaccudmkaumoHHyto rpynny onpenensaoT no addeKTUBHOCTU (mnbTpaumm
»ungkmx yactuy DEHS gnametpom 0,4 MKm.

dunbTpbl co cpepHen adhpekTUBHOCTLIO HUXKe 40% Ans YacTuy ¢ pa3mepom
0,4 MKm oTHocAT K rpynne G (domnbTpbl rpybon oumcTku). Ona atux dmnstpos
yKasblBaloT agppekTuBHOCTL B Buae "<40%". Knaccudwmkauuns dmnetpos rpynnel G
(G1-G4) ocHoBaHa Ha WX cpegHen nNblNe3agepxvBarolen  CnocobHOCTH
(ncnbiTaHne ¢ nogayven nbinm).

dunbTpbl co cpeaHen addpekTnBHOCTBIO OT 40% Ao 80% (Mckmodas 80%)
OoTHoCcAT K rpynne M (dwmnbTpbl cpegHen oumucTtkuy) (knaccel M5, M6), ux
Krnaccudmkaumsi ocHoBaHa Ha cpedHen adeKTUBHOCTN mnbTpaumMm vacTul, C
pasmepom 0,4 mkm. Knaccbl gunstpoB F5 1 F6 6binm nameHeHsl Ha M5 n M6, Ho K
HUM COXpaHeHbl TpeboBaHMs NpexHen Krnaccudmkaumn.

dunbTpbl co cpeaHen adpekTmBHOCTbIO 80% W Bbiwe OTHOCAT K rpynne F
(comnbTpbl TOHKOW oumncTkM) (knaccel F7-F9). Nx knaccudwmkaumsi ocHoBaHa Ha
cpeqHen  appeKTUBHOCTM  (unbTpaumMm B COOTBETCTBMM  C  MPEXHEN
Kraccudmkaumven, a Takke Ha X MUHUMarbHOW 3¢PeKTUBHOCTN.

B.3 UcnbiTaHusa

B.3.1 KOHTpOnbHbLIN a3po30onb

KoHTponbHbIn asposone DEHS (nnm akBmBaneHTHbIM emy) 6bin BbibpaH Ans
UCMbITaHU Ha 3(PPEeKTUBHOCTL NO CrneayoLwLMM MpUYNHaM:

- MOXeT ObITb NCMONb30BaHO CyLLECTBYIOLLIee 06opyaoBaHMe, NPUMEHsIoLLeecs
npu pabote no EH 779:2002 n EBpoBeHT 4/9;

- XuOKne aspo3onn TpebyeMbiX KOHLUEHTpauun, OMana3oHOB pasmMepoB U
KOHCUCTEHL WM fierdye reHepvpoBarTb;

- CYETUMKM YacTuL, KanmbpyroTcs C NOMOLbI0 ChepnHeCcKMX NaTEKCHbIX YacTuu,;
onpegerneHne pasmepa XMaKux cepmyecknx 4acTu, ¢ NpUMeHEHMeM ONTUYECKOTO
cyeTymka yactuy boree ToYHOE, YeM TBepAbIX YacTul, UM nogaBaemMon Ml ¢
yacTuLamMun Hecdepnyeckon opMbl.

B.3.2 MopnaBaemas nbinb

MNMopaBaemas nbinb (CMHTETUYECKas MbiNb) naeHTnYHa nbinv no ANSVASHRAE
52.2 n umeeT cregyoLmii CocTaB:

- 72% no macce CTaHOaPTMU3MPOBAHHOW KOHTPOSIbHOW MbIfM ANS UCMbITaHWUN
ouncTtutenen sosagyxa [MCO 12103 (nyHkT A2), NCO 12103-1:1997];

- 23% no macce yronbHoro nopowka [ASTM D3765 nosepxHocTn CTAB

(27,3+3) m2/r, ASTM D2414 DBP-ancop6uwmm (0,68+0,07) cm 3 /r, ASTM D3265 ToH
NPOYHOCTYU (4314) eanHuu];

- 5% no macce xJ10MKOBbIX BOSOKOH (BOMOKHA KOPMNUS); XrOMNKOBbIE BOJSIOKHA
AOIKHbl ObITb BTOPON Pe3Ku, U3BMEYEHHbIE U3 CEMEHU XIIONYaTHUKA U MOYBbI Ha
3aBoge "Wiley Mill" n npowueawme yepes cMTO C pasMepoM OTBEPCTUN 4 MM.

Mbinb gorkHa BbITb NPUrOTOBIEHA HA 3aBOAE-U3rOTOBUTENE.

CospaHHas kOMNoO3vuMa He npeactaBnsgeT cobov pearnbHyl Mblflb, HO
ncnonb3dyetca B TedeHve 20 net, 4ToOblI MOAEnMpoBaTb 3anblfieHne dunbTpa.
Meib OygoeTr ucnonb3oBaTbCA OO TeX Mop, Noka He OygeTr co3gaHa Gonee
npeacTaBuTeNbHasa ee KoMNo3uLms.



B.3.3 PacnpeneneHue n otoop npob asposonen

Mpn mncnonb3oBaHUM XUOKUX adpo3ornen And onpegerneHvs adpeKTMBHOCTH
AOIMKHO ObITb 06ecneyeHo paBHOMEPHOE pacnpefeneHne YacTul, nogaBaeMbliX B
dUnbTP.

Ana atoro crnegyet mMcnonb3oBaTb COOTBETCTBYHOLWME YCTPOWUCTBA BMpbICKa
WM CMecuTenbHble YCTPOWCTBa, obecneymBarome KodaddUUMEHT Bapuauum
meHee 10% Ha Bxoae B qmnbTp.

Mpobbl a3apo3ona Ana onpedeneHns KOHUEHTpauun u aHanmsa pasmepoB
yacTuy 4O M nocne dwunbTpa AOMiKHbI ObiTb NpeacTaBUTENbHBI B TOYKE OTOOpa
npod 1 obecneunmBaTb KOMMAEHcCAUMIO 3d)deKkTa NoTepy 4acTuL B NMHUSAX oTbopa
npo6.

Ons nonydyeHua npenctaBuUTENbHbIX Npo® M3 OQHOM TOYKM Tpebyetcs
onpegerneHHoe MKCUpOBaHHOE MOroXeHne NpoboOTOOPHUKOB B M3MEPUTESNbHbBIX
ceyeHnax. ATO MeHee BaxHO AN mnbTpoB HU3KOWM addpeKkTMBHOCTH (Knacc MS),
yeM ons punbTPOB BbiCLLIErO krnacca adxbekTusHoc T rpynnbl F (knacc F9).

B.3.4 XapakTepucmKku cyeTiMKa 4yactmu,

ONTUYECKUn CHETUNK YaCcTuL, JOSDKEH CUMTaTb YacTuubl ¢ pasmepamm ot 0,2 go

3,0 MKM Npu KOHLeHTpaumn Yactul, 6onee 100 B cm3 . KaHanbl cyeTymka OOMmkHbI
BkmoyaTb pasmepbl 0,4 MkM 1 3,0 Mkm. OOMH 1 TOT e CYETYMK YacTul, OOSDKeH
ncnonb3oBaTbCcA nNpu otbope npob [0 1 nocne gpunbTpa.

B.3.5 UcnbiTaHna nnockoro matepuana

CornacHo ctTaHOapTy MUHUMarbHbI pacxod Bo3ayxa AorkeH 6biTb 0,24 m3 /c.
OTO 03Ha4aeT, YTO NMOCKUIA (MMCTOBON) MaTepuarn npu ckopocTn Huxe 0,62 m/c He
MOXeT OblTb WUCNbITaH HEeNoCPeAcTBeHHO. [na uchbiTaHui npu Gonee HU3KMX
CKOpOCTSIX BO3fyxa B (OMInbTPYHOLIEM MaTepuane nnowanb MaTtepvana LorpkHa
ObITb yBenuyeHa. Ecrm matepuan 3akpenneH B pamke W-¢hopMbl, TO OH MOXeT
ObITb UCMbITAH Kak 00bIYHbIM GUNbLTP. 3aBUcMMOCTb Mexay W-Ghopmor 1 NOCKUM
MaTepuanom OTCYTCTBYET, HO MeToA MOXeT ObiTb MCNOMb30BaH A9 CPaBHEHUS U
OLEeHKN MaTepuana.

Ha pucyHke B.1 nokasaHa TunuyHas KOHCTpyKUmMa W-hopMbl, KOTOPYO MOXHO
MCcnonb3oBaTh A8 OLEHKN dunbTpytowwero matepuana. W-gopma UMeeT YMCTyto

adocheKkTMBHYIO Nrowaab dmnbTpauum 1 M2 1 obecnedvBaeT OQUHAKOBbIE pacxon
BO3yxa 4Yepe3 unbTpylowmii matepuan (B M3/c) U CpeaHol CKOPOCTb MOTOKa

Bo3ayxa (B m/c), T.e. npu pacxoge 0,4 m3/c ckopocTb BO3ayxa B GUMbTPYHOLLEM
mMaTepuane paeHa 0,4 m/c.

PunbTpyOWMIN MaTepuan Ans UCNbITaHUN JOSMKeH ObiTb HanoXxeH Ha pamky W-
dopMbl, pacrnpaBfieH U 3aKpenneH C NOMOLWBbI0 Takon e pamku W-dopmbl (T.€.
UNLTPYIOLLMI MaTepuan 3akpenneH mexay ABymsi pamkamu W-gopmbl).

B.4 XapakTte pucmmku ¢punbtpauum

B.4.1 O6wme nonoxeHus
Mepbl NO YMEHbLUEHMIO BTOPMYHOTO yHOCa TBEpAbIX YacTul nNpuBedeHbl B
npunoxeHun A.

B.4.2 Nepenap paBneHus
Bce namepeHHble BO Bpemsi UCMbITAHUA nepenagbl OaBlieHMsT OOMKHbI ObITb

npvBedeHbl K NMOTHOCTM Bo3dyxa 1,2 kKr/mM¥, KoTopass COOTBETCTBYeT
CTaHgapTHbIM ycroBuaM: Temnepatypa 20°C, GapomeTpuyeckoe AaBrieHue
101,315 kMa, oTHocutensHasa BnaxHocTb 50%. OgHako ecnn NOTHOCTb BO3A4yxa

paBHa oT 1,16 oo 1,24 kr/M3, To npvBegeHUe K CTaHAapTHbIM YCIOBUAM He
TpebyeTcs.



B.4.3 BnusiHne aneKtpocTatM4ecKoro sapsiga

Onpepnenenne 3deKTUBHOCTM B HACTOSLLEM CTaHgapTe M Kraccudmkauus
GUNBTPOB OCHOBaHbl Ha HEWTPaNM30BaHHOM KOHTPONbHOM asposorie. YTobbl
NPOBEPUTL 3aBUCUMOCTb 3GEKTUBHOCTU UNBTPALMN OT 3NEKTPOCTaTUYECKOro
3apsga, HavanbHas 3dpeKTMBHOCTb OOSkHa ObiTb onpegerneHa Kak npu He
HEeMTpanM3oBaHHOM, TakKk W NpuU  HenTpanmsaoBaHHOM asposorie DEHS,
reHepupyemMomM npuv  UCMbITAaHUAX C  MNOMOLWBK  pacnbliutens  JlackuHa.
3HaunTenbHoe BoO3pacTaHue adxpekTMBHOCTM Ansa  6Gonee Menkux 4YacTtuy
BbISIBMSIETCS, KOAA UCMbITaHUS MPOBOAAT C HEe HEWTPanu3oBaHHbIM a3po30rieM.
OT0 nokasblBaeT, YTO 3hdeKTMBHOCTL mnbTpa 3aBUCUT OT 3NIEKTPOCTATUYECKOTO
3apaga. WcnblTaHuga, npoBogdumecd nMpu  3Ha4YeHWWM, pPaBHOM  MOMIOBUHE
KOHTPONMbHOrO pacxoda BO3dyxa, Takke pf[awT 0ornee BbICOKME 3HaAYeHUN
3hdPEKTUBHOCTU AN 3apseHHbIX MbTPOB.

PucyHok B.1 - Mpumep pamkn W-chopmbl M aeTanen ons NcnbiTaHUU
dunbTpylowero matepmana




1 - pamka W-cbopmbl; 2 - qunbTpytoumin Matepuan (1 M2); 3 - NnpwxumHasa pamka
W-chopmbl

PucyHok B.1 - Tlpumep pamkn W-doopmbl M getanen nns  uMcnbiTaHWR
MnbTPYyoLLEro MaTepuana

NMpunoxeHune C (cnpaBoyHoe). PacyeTt
nepenaga paBJieHUs

MpunoxeHne C
(cnpaBo4Hoe)

|/|3MepeHHbIe npu ncnblTaHNAX nepenaabl AaBrneHna O0JTKHbI ObITb npmueeneHbl

K NNOTHOCTM Bo3ayxa, paBHor 1,20 (1,1987) kr/m3 npu cTaHaapTHbIX NapameTpax
Bo3gyxa: Temnepatypa 20°C, 6GapomeTtpuyeckoe pasnenne 101,325 «lla,
OTHocuTenbHas BnaxHocTb 50%. OgHako npy NNOTHOCTK Bo3ayxa oT 1,16 no 1,24

Kr/M3 npuBegeHne K CTaHaapTHLIM YCIoBMSAM He TpebyeTcs.
Mepenaa paBneHus Ha unbTpe MoXeT BbITb paccymTaH no opmynam:

Ap=cig, T, (C.1)
i 2-n n-1
o= LSTT wpT (C.2)

roe &z - nepenaa gasnenus, Ma;
k& - KOHCTaHTa;

¢, - pacxoq Bosayxa, M3 /c;
H - aMHammyeckas BA3KOCTb BO3ayxa, Ma-c;
11 - MoKasaTerb CTeneHu;

P - NNOTHOCTb BO3AyXxa, Kr/M3 .

N3mepuTtenbHas cuctema JorpkHa onpeaensaTb oObeMHbIN pacxoq Bo3gyxa B
npeobnagarowmx ycroBusax Bxoda Bo3gyxa B UCNbITyeMbln dmnbTp. [Nokasatenb
ctenenn n B cdopmyne (C.1) moxeT ObiTb onpedeneH METo4OM HaUMEHbLUMX
KBagpaToB MO pacxody Bo3gyxa W nepenagjam nasneHus. [lpy n3BecTHOM
nokasartene cTeneHu n nepenagbl AaBreHust MoryT ObiTb NpUBEAEHbI K
CTaHOapTHbIM NapaMmeTpam Bo3ayxa no dopmyre

VY (e B
ﬁp1,20=ﬂP(TJ X(TJ , (C.3)



rme nokasatenu 0e3 uHAeKca OTHOCAT K 3HadeHusiM yCJ'IOBI/Il7I ucnbiTaHun, a
nokKkasartenu ¢ uHgekcamun ABndarTCA CTaHAapPTHbIMU NapaMeTpaMn BO34YyXa;

120 =1,1987 krim?3;

H1,20=18,097x-5 MMa-c.

MokasaTenb cTeneHn r 06bIYHO ONpeaenstoT TONbKO ANs YMcToro dmneTpa. B
XOA4e UMKMa nogayn nMblM  nokasaTerb n MOXeT WU3MEHATbCHA. Tak  Kak
HexenartenbHO U3MepPSTb Y CTPOUTL KpUBbIE 3aBUCUMOCTU Nepenaga AaBneHns ot
pacxoda Bo3fyxa MOCcfe Kaxgoro uukra nogadyv nbliv, HavanbHoOe 3HaveHue
nokasaTtensi n MoxeT 6bITb MCMONMb30BaHO NPU UCMbITaHUSAX dwmnbTpa. MNNoTHOCTb

Bosayxa P (kr/m3) npu usMepeHHbix TemnepaType t, °C, GapomeTpu4eckom

AasneHun F, MNa, n oTHOCUTENbHOWN BNaxHOCTW Bo3ayxa ¥, %, paccymTbiBalOT Mo

dopmyre

e p—0378p,,
287,06(t+273,15)°

(C.4)

roe Py - NapuunansHoe AaBneHne BoAsHOMO napa B Bo3ayxe, la, paccuntbiBaemoe
no cpopmyrne:

P

= ﬁ}?m, (C5)

Py

raie FPug - [OaBNEHME HaCbILWEHHOrO BOASHOrO napa B Bo3ayxe, [la, npu
Temnepatype t, (°C), paccuntbiBaemoe rno gopmyne:

67504985

— exp| 59.484085 -
e EXP{ t+27315

—5,02802 xIn( +2?3,15}] (C.6)

OunHammyeckyto BaskocTb H, MNa-c, npu Temnepatype t, °C, paccunTbiBalOT MO
dopmyrne

_ 14551078 e+ 27315)

c7
1+1104/ (t+27315) (€7

NMpunoxeHune D (cnpaBo4Hoe). [poTokon
UCNbITaHUN

MpunoxeHue D
(cnpaBo4HoE)

D.1 NMpumep npoTokona UcnbITaHUA



EH 779:2012 - PE3YNbTATbl UCMbITAHUA BO3QYLUHOIO ®UNbTPA

OpraHusauus, NpoBoAsLLAs UCTIbITaHUS:

MpoTokon N: 007-20XX

OBWWE OAHHBIE

McnbitTaHne  N:
12345

[ata
20XX-02-01

MCNbITAHUMA:

KoHTponep: T.MacTtep

3akasuuk ucnbiTaHun: World Best Filter

Inc.

20XX

O6pasey, npegoctaeneH: World Best

Filter Inc.

[arta nonyyeHunsa dwmnetpa: 26-01-

UCNbITYEMbIA ®UNbTP

Mogens: WBF || lMNMponseogutenb: World Best Filter | KoHcTpykumsa:  dunbtp
Leader 100 Inc. KoMnakt 4 kapmaHa V-
o6 pasHon opmbl

Tun  dwmnbTpytowero || SddekTnBHas NnoBepPXHOCTb || MabapuTHble  pa3mepbl

mMaTepwuana: ) 9 dgunetpa  (WMpuHa X
dunbTpaui: 19 u BbicOTa X rnybuHa): 592

CTtekngaHHoe " MM X 592 MM X 592 Mm

CUHTEeTUYeckoe

BoriokHo (WBF Mix G

&F)

YCINOBUA UCTbITAHUN

KoHTponbHbIn || TemnepaTtypa: || OTHocutensHasa || KOHTponbHbIn || Tun nbIm:

pacxog 20-24°C BTAXHOCTb: OT || adp0o30rb: ASHRAE

BO34yXxa: 26% po 61% DENS

0,944 m3 /c

PE3YJNIbTATbI




HavanbHbIn HavanbHas HavanbHag MbineeMkocTb: || SdhdeKTUBHOCTL

nepenag, nblnesagep- adhdbekTUBHOCTL || 254 /369 || HeobpaboTaHHOro/

nasnennd: 99 || xuBatowas ans 4actuy, c || r/461r paspsiXeHHoro

Ma cnocobHocTb: || pasmepom 0,4 MaTepuana Aans

98% MKM: 70% yacTuy, c

pasmepom 0,4
MKM:

KoHeYHbI N CpegHsas CpegHssa Knacc 70,6%/69,6%

nepenag neiriesagep- adhdpekTUBHOCTL || dmnbTpa (450

JaBneHuns >XMBatoLas aona vactuy c || Ma): F9

npu CnocoOHocThk: || pasamepom 0,4

ucnbitTanmnax: || 99% MKM:

250 MMa/350 93%/95%/96%

Ma/ 450 Ma

3amevanus: -

PucyHok D.1 - KpaTkoe npeactaBneHue pe3ynbTaToB UCTNbITaHUN

L T ﬂ:r.rri:——l—ﬂ—.———n—.—'l—ﬂ—-. 1040
A gl — g0 ©
Ll
£} &0
40 40
20 | 20
| | | 0
0 100 2000 300 400 500 600 T 200 00 100K 1100 D200 1300
B
.E{H}ﬂ 100 2000 300 400 500 6 T B WK 100K 110 120 13040
A -, |
Dm} / T
| | g |
|
2 e
100 : I | 1 ! -1 |
. | 1 { 1w __.._a--r-"i""' |
R
0,00 0,25 0,50 0,75 1,00 1,25

0.4 MEM, %

B — macca nogasHod neind, r
C — NbiNejafep#neawan cnocobfHocTe, %

A — 3 @erTUBHOC Te ONA YaCcTHY ¢ paaMepom D — nepenag gaeneHyn. MNa

E — pacxon eoanyza, i

Kpwean 4

Mblnezagep#HBawlLan cno-
COOHOCTE KaK YHELMA MaC-
Chl NOAaBaSMOA MNeINW NP
O3HHOM KOHTPONEHOM pac-
xo4e Bo3ayxa.

Kpwean 3

JeKTMBHOCTE ANA  Jac-
THL € pasmeponM 0.4 MEM Kak
DYHKUMA MacCH nogasae-
MOW MbNA NpW OAHHOM KOH-
TPONEHOM pacxoie BO3Igyxa.

Kpwean 2
Mepenag QaBneHWA  Kak
DYHKUMA MacCel nogasae-

MOM MLUTA NP QaHHOM KOH-
TRONEHOM pacxode Boagyxa.

Kpwean 1
Mepenag QaBneHWA  Kak

(bYHEUWA pacxoga Bo3gyxa
ONA YMeTor GUnsTpa.

MpumedyaHne —loNYYSHHEIE B PEIYNETATE UCNLITAHWA XApaKTEPUCTHER He MOTYT WCNONLI0BATECA NPK
NPOrHOIMPOBAHWK XapaKTeDHCTUE (PUNETPa B YCIOBWAX SKCNNYATILMA.

PucyHok D.1 - KpaTkoe npeacTaBneHne pesyrnbTaToB UCMbITaHUR

Tabnmua D.1 - 3ddekTMBHOCTL M HeonpeaeneHHOCTb Nocre pa3fuyHbIX LMKIoB

nogayu nbian



/picture/get?id=P02DF&doc_id=1200115106

EH 779:2012 - 3cpb heKTMBHOCTL M HeonpeAeNneHHOCTL Nocse PasfMyHbIX LUKNOB noAayvu nbinuv

BosgywHbin punetp: WBF Leader 100

McnbiTanne N: 12345

KoHTponbHbIn asposons: DEHS

Pacxop Bo3ayxa: 0,944 m3 /c

Pasmep yacTtuy, MKm

OdhdpekTnBHOCTL, %

Mepenag aaBneHus/macca nogaBaeMon nbinm

HnanasoH || CpegHee || 99 MMa 106 Ma || 119 MMa || 148 Ma || 250 Ma || 351 MMa || 453 Ma
3HadveHue || Or 30r 60r 120 r 255r 370r 465t
0,20-0,25 || 0,22 59,9+1,7 || 73,1£1,1 || 82,3+1,4 || 93,5¢1,1 || 98,8+0,4 | 98,8+0,5 || 99,0+0,2
0,25-0,35 || 0,30 64,0£3,1 || 77,6%2,5 || 84,2+0,9 || 94,9+1,0 || 99,0+0,3 || 99,1+0,5 || 99,1+0,2
0,35-0,45 || 0,40 70,2+1,4 || 83,7+0,8 || 89,4+0,8 || 96,7+0,5 || 99,4+0,2 | 99,2+0,3 || 99,3+0,1
0,45-0,60 || 0,52 76,5+2,1 || 88,7+2,0 || 94,0+0,8 || 97,9+0,4 || 99,5+0,3 || 99,4+0,1 || 99,4+0,2
0,60-0,75 || 0,67 86,4+1,5 || 92,9+1,4 || 97,210,4 || 99,1+0,5 || 99,7+0,2 || 99,6%0,2 || 99,1+0,3
0,75-1,00 || 0,87 90,3+1,2 || 96,2+0,7 || 98,5+0,4 || 99,5+0,2 || 99,5+0,2 || 99,610,2 || 99,5+0,3
1,00-1,50 | 1,22 94,9+0,6 || 98,240,5 || 99,5+0,2 || 99,6+0,3 || 99,5+0,2 || 99,6+0,2 || 99,6+0,1
1,50-2,00 || 1,73 98,7+0,3 || 99,3+0,3 || 99,610,2 || 99,7+0,2 || 99,7+0,1 || 99,610,2 || 99,5+0,3
2,00-3,00 || 2,45 99,6+0,3 || 99,840,1 || 99,8+0,1 || 99,7+0,3 || 99,840,1 || 99,8+0,2 || 99,7+0,2
3,00-4,50 || 3,67 99,7+0,4 || 99,9+0,2 || 99,740,3 || 99,8+0,4 || 99,8+0,4 | 99,7+0,3 || 99,8+0,3




MpymevaHne - HeonpegeneHHOCTb MOMYYEHHbIX 3HavYeHun 3pdpeKTUBHOCTM cooTBeTCTBYET 95%-Mmy
AOBEPUTENBHOMY MHTEpBAny.

Tabnmua D.2 - CpegHasa adhdekTMBHOCTb NPU Pas3fnYHbIX KOHEYHbIX nepenagax
AaBIEHNS MPU UCTIbITAHNAX



EH 779:2012 - CpepHaa 3t eKkTMBHOCTL NpU pasfUYHbIX KOHEYHbIX
nepenapax AaBneHUs Npu UCNbITaHUAX

BosgywHbin dunetp: WBF Leader 100

Ncnbitanne N: 12345

KoHTponbHbIN aaposons: DEHS

Pacxop Bo3ayxa: 0,944 m= /c

Pasmep yacTtuu, MKM

CpenHsasa addekTUBHOCTb, %

[nanasoH CpenHee KoHeYHbIN nepenaa naBneHund npu
3HayeHue UcnblTaHNSAX
250 NMa 350 Ma 450 Ma
0,20-0,25 0,22 88,6+1,0 91,7+0,8 93,2+0,7
0,25-0,35 0,30 90,2+1,1 93,0+0,9 94,2+0,8
0,35-0,45 0,40 93,1+0,6 95,0+0,5 95,8+0,4
0,45-0,60 0,52 95,5+0,7 96,7+0,6 97,3+0,5
0,60-0,75 0,67 97,3+0,6 98,0+0,5 98,3+0,4
0,75-1,00 0,87 98,4+0,4 98,8+0,3 98,9+0,3
1,00-1,50 1,22 99,1+0,3 99,2+0,3 99,3+0,2
1,50-2,00 1,73 99,610,2 99,610,2 99,610,2
2,00-3,00 2,45 99,8+0,2 99,8+0,2 99,8+0,2




3,00,-4,50 H 3,67 99,8+0,4 99,8+0,4 99,8+0,3
MNblneemkocTb 254 1 369r 4611
Knacc dmnbTpa - - F9

PucyHok D.2 - 3¢pheKTMBHOCTb nocne pa3fnyHbIX LUKMOB noaayun

nblnun

WMoneiTadde Ma: 12345
KouTponeHe# a3posone: DEHS

Facxon eoagyza: 0,944 wic

BoagyWwHeld tuneTp: WEF Leader 100

EH 779:2012 — 3 heKTHBHOCTL NOCTE PA3NHYHLIX UAKNOE NO4a4YH NbINA

A — cpeaHAR 3PMEeKTUBHOCTE, %o
B — pazmep 4acTHL, MEM

IE}{}_—SL_ﬁl 7 L - g
Aol L UTTT e
3 e i
80—
70 2
&0 . 1y ar .- . :
50
a0 1)
30 2)
3)
20 4)
10 a)
0 g}
0,1 02 03 04 06 0OF | i 4 5 10 7}

Macca
NoAaHHOW NbINA |
nepenan qaeneHMa

or /88 Ta
3or / 106TMa
60r f 119na
120r / 148T1a
28510/ 250MNa
3F0r / 3_/1MNa
4651 [ 453 MNa

PucyHok D.2 - 3ddeKTMBHOCTb NOce pasfimyHbIX LIMKIIOB Nogadn Mbliv

PucyHok D.3 - HayanbHasa u cpeaHsas 3¢phpeKTUBHOCTb NpU pasfnyHbIX
KOHEeYHbIX Nnepenagax AaBreHUs NpyU UCNbITaHUAX
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EH 779:2012 — HayanbHaa W cpegHAan 3 @ekTMBHOCTE NPH PA3NHYHbIX KHOHEYHLIX Nepenafax nasneHuA npM
HCNLITAHWAX

BoagyWwHelR touneTp: WBF Leader 100
Wcnoimanue Ne: 12345
KoHTponkHe# aaposons: DEHS

Pacxon Boagyxa: 0,844 mifc

100 F
A 90 -3). T
80 s
T0
60 —1)
S0 i Nepenag
40 1 | 4 ddemn 11 | | - | | | [ ﬂﬂHnEHHH

30 n
1) HauanbHeIX

20 I ! T —1 I 2) 250 Ma

10 - i | —1 1 3) 350 Na

1] | I NI EEE | I 4) 450 MNa

0,1 02 03 04 06 0B 1 2 3 4 56 810

A — cpenHAA 3DMe THEHOCTE, %
B — pazmep 4acTul, MEM

PucyHok D.3 - HavanbHas un cpefHasa addeKTUBHOCTb MPU PasfnyHbIX KOHEYHbIX
nepenazax AaBrieHnsi Npu UCMbITaHNAX

Tabnuua D.3 - Pacxop Bo3gyxa v nepenag AaBneHus nocrne pasfnyHbIX LMKIOB
nogayu nbinm
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EH 779:2012 - Pacxon Bo3ayxa v nepenag AaBreHUs Nocne pasnuyHbIX LUKIOB nogayvun
Nbinn

BosgywHbin gpuneTtp: WBF Leader 100

NcnbiTanne N: 12345

KoHTponbHbIN aaposons: DEHS

Pacxop Bo3ayxa: 0,944 m3 /c

Dara || Macca Ouvadparma 191,5 || Punb1p
nogaHHowm (| Mm/234,8 mm
nbinn
z’ ’ El
ot , T o || Pors || 22ps || Frao °C ;'./llf' FPa, P, Krim G Ap, 421 20
°C |[kMa || Ma Kr/m ° kMa || 3 , M| Ma ,lia
3 3l

Yuctsin hunbtp

2002- || O 20,1 | - 1695 || 1,415 || 20,3 || 26,2 || 101,2 || 1,199 || 1,180 || 139 || 139
02-01 1,570
2002- || O 20,3 | - 1073 || 1,132 || 20,3 || 26,1 || 101,2 || 1,199 || 0,944 || 99 || 99
02-01 1,027
2002- || 0 20,2 | - 599 | 0,851 | 20,2 | 26,1 | 101,21 1,199 || 0,710 || 66 || 66
02-01 0,604
2002- || 0 20,1 || - 262 | 0,566 (| 20,1 || 26,0 || 101,2 || 1,200 || 0,472 || 39 || 39
02-01 0,292
2002- || O 20,3 | - 64 0,282 (20,4 | 25,6 || 101,2 | 1,199 | 0,236 || 18 | 18
02-01 0,088

Nepenan AaBneHus Ha YMCTOM pUNbTPe nponopumnoHaneH (¢, )", rae n =1,2640




Lukn nogaum nbinum

2002- || 0 23,4 || - 1067 || 1,126 || 24,1 36,5 || 102,2 | 1,193 | 0,944 || 99 | 98
02-01 1,404
2002- || 30 23,1 | - 1072 || 1,129 | 23,2 || 38,6 || 102,2 || 1,197 || 0,943 || 107 || 106
02-01 1,416
2002- || 30 23,2 | - 1070 || 1,127 || 23,6 || 39,9 || 102,2 || 1,194 || 0,944 | 107 || 106
02-01 1,416
2002- || 60 23,2 || - 1069 || 1,127 || 23,4 || 42,5 || 102,2 || 1,195 || 0,943 || 120 || 119
02-01 1,425
2002- || 60 23,2 | - 1069 || 1,127 || 23,4 || 42,5 || 102,2 || 1,195 || 0,943 || 120 || 119
02-01 1,425
2002- || 120 23,3 || - 1073 || 1,128 || 23,5 || 43,0 || 102,1 || 1,194 || 0,945 || 149 || 148
02-01 1,464
2002- || 120 23,1 | - 1069 || 1,125 || 23,5 || 57,3 || 102,1 || 1,192 || 0,945 || 149 || 148
02-01 1,448
2002- || 255 23,2 || - 1069 || 1,124 | 23,3 |[ 59,2 || 102,1 || 1,192 || 0,943 || 251 || 250
02-01 1,561
2002- || 255 23,7 || - 1072 || 1,125 || 24,0 || 57,8 || 102,1 || 1,190 || 0,945 || 249 || 248
02-01 1,572
2002- || 370 23,5 | - 1071 || 1,124 || 23,6 || 60,5 || 102,1 || 1,191 || 0,944 || 353 || 351
02-01 1,664
2002- || 370 23,8 | - 1071 || 1,124 || 24,3 || 58,2 || 102,1 || 1,188 || 0,946 || 349 || 347
02-01 1,671
2002- || 465 23,6 || - 1071 || 1,123 || 23,8 || 61,0 || 102,0 || 1,189 || 0,944 || 455 || 453
02-01 1,123

0O603Ha4YeHMA U eANHULbI U3Me pPeHnA




Myt - NONHAs Macca nbliv, NogaHHOW Ha UnbTp, T;
P4 - abconTHOe faBrieHne Bo3ayxa Ao ounbTpa, Kila;
Pgf - CTATMYECKOE AaBneHne Ha pacxogomepe, klla;
¢ - MacCoBbI/ pacxof Bo3ayxa, Kr/c;
&+ - PacXofl Bo3ayxa vyepes qunbTp, M3 /c;
{ - Temnepartypa Bosgyxa 4o ¢unbtpa, °C;
ty - Temneparypa B pacxogomepe, °C;
P - NNoTHOCTb BO3ayxa Ao dunbTpa, Kr/m3 ;
- OTHOCUTENMBHAsA BNaXHOCTb BO3ayxa Ao dwmnbTpa, %;

Ay - nsMepeHHbI Nnepenan AaeneHus Ha dunbTpe, Ma;
Apr - nepenap nasnenus Ha pacxogomepe, MMa;

ﬁpun - Nepenaj AaBneHus Ha unbTpe Npu NNoTHoCTU Bosayxa 1,20 kr/m3 | Ma.

Tabnmua D.4. - MNepenag AaBneHusa un nbinesagepxvearowiasd cnocobHOCTb nocne
Pa3nM4YHbIX LWKITOB Nogaqu Nbiim



EH 779:2012 - Nepenaa AaBneHUs U nbines3aepXxvBarowaa cnocooHOCTL
nocrie pasnu4HbIX UMKITOB Nogavun Nbinv

BosgywHbin dunetp: WBF Leader 100

Ncnbitanne N: 12345

KoHTponbHbIN aaposons: DEHS

Pacxop Bo3ayxa: 0,944 m= /c

Alara Apy || &7\ gy || Apy || emT my, T || Lemy || #g ;q ’
Jtia || o f T 1A T T Yo

2002- || 98 30 30 106 || 2291,8 || 2292,0 || 0,2 0,0 [ 99,3

02-01

2002- || 106 || 30 60 119 || 2292,0 || 2292,3 || 0,3 0,0 [ 99,0

02-01

2002- || 119 || 60 120 148 || 2292,4 || 2292,5 || 0,1 0,0 | 99,8

02-01

2002- || 148 || 135 || 255 250 || 2293,2 || 2293,6 || 0,4 0,0 | 99,7

02-01

2002- || 248 || 115 || 370 351 2293,6 || 2294,1 || 0,5 0,0 || 99,6

02-01

2002- || 347 || 95 465 453 || 2294,0 || 2294,2 || 0,2 0,0 [ 99,8

02-01

Macca ncnbityemoro chunbTpa

HavanbHast Mmacca ncnbiTyemoro gunbTpa: 51134r

KoHeuHasa macca ucnbelTyemoro mnbTpa: 5581,7r




O603Ha4YeHUs U eANHULbI U3MEepPEeHUS

A - nbine3agepxvBaroLLas cnocobHocTb, %;

#3 - Mblfb B KaHane nocrie gunbTpa, r;
M5t - MONHAs Macca nogaHHoW Ha unbTp Nblnw, T;

#y - Macca MHULLHOTO connbTpa nepen MbifieBbIM NpUpaLLeHuem, T;
#23 - Macca MHULLHOMO omrbTpa nocse MnbleBoro nNpupaLleHus, ;
Aem - NblNEBOE NpupaLleHne, T;
gy - NIPUPOCT MAcChbl QUHULLHOTO GMIbTPA, T,

44 - Nnepenap AaeneHvsa nepes nblnesbIM NpupatieHnem, Ma;

Ap+ - Nepenag AaBneHUs nocre nbineBoro npupatleHus, Ma.

Tabmmua D.5. - OdxpekTvBHOCTL W nepenag AaBneHus HeobpaboTaHHOro
dmnbTpytoLLero Matepvana




EH 779:2012 - 3dchekTMBHOCTL M nepenaa AaBneHUA HeobpaboTaHHOro
¢ unepyrolero matepuana

BosgywHein dpunetp: WBF Jingep 100

Ncnbitanne N: 12345

KoHTponbHbIN aaposons: DEHS

Pacxop Bo3ayxa: 45 m3 /y

CkopocTb Bo3gyxa B dwmnbTpytowlem matepuane: 0,05 m/c

Pa3mep o6pasua gunbTpytollero Mmatepuana: 0,25 m 2

Pa3smep yacTtuu, MKm O6paszey O6pazey O6paszeu Ob6pasey,
1 2 3 4
OddbeKkTUBHOCTL, %
[nanasoH CpegHee Mepenag gaeneHus
3HayeHue
100 Ma 98 Ma 102 Ma 100 Ma
0,20-0,25 0,22 59,9+1,5 60,0+1,8 60,2+1,6 60,0
0,25-0,35 0,30 63,5+2,8 63,0+2,7 63,5+2,5 63,3
0,35-0,45 0,40 70,5+1,6 70,3+1,8 71,0+1,6 70,6
0,45-0,60 0,52 76,2+1,8 75,9+2,0 76,5+1,9 76,2
0,60-0,75 0,67 86,0+1,9 85,2+1,7 86,3+1,8 85,8
0,75-1,00 0,87 90,5+1,0 90,4+0,8 91,0+1,0 90,6




1,00-1,50 1,22 94,7+0,5 94,1+0,5 95,0+0,6 94,6
1,50-2,00 1,73 99,0+0,3 98,8+0,2 99,2+0,2 99,0
2,00-3,00 2,45 99,8+0,3 99,840,2 99,940,3 99,8

MpumevaHue - HeonpeneneHHOCTb MOSlyYEHHbIX 3HaYeHUn adpeKkTUBHOCTH
cooTtBeTcTBYeT 95%-My AoBEpUTENBEHOMY MHTEpBary.

Tabnuua

D.6

OddheKTUBHOCTL
dunbTpytoLwero matepuana

7

nepenag [OaBreHus

paspsKEHHOro



EH 779:2012 - 3¢ chekmmBHOCTL U nepenan AaBneHUA paspAKEeHHOro
¢ unepyrolero matepuana

BosgywHbin dunetp: WBF Leader 100

Ncnbitanne N: 12345

KoHTponbHbIN aaposons: DEHS

Pacxop Bo3ayxa: 45 m3 /y

CkopocTb Bo3gyxa B dwmnbTpytowlem matepuane: 0,05 m/c

Pa3mep o6pasua gunbTpytollero Mmatepuana: 0,25 m 2

Pa3smep yacTtuu, MKm O6pazey O6paszeun O6pasel CpenHee

1 2 3 3HayeHue

OdbdbekTnBHOCTL, %
[nanasoH CpegHee Mepenag gaeneHus

3HayeHue

103 Ma 105 Ma 104 MNa 104 MNa
0,20-0,25 0,22 58,5+1,6 61,0+1,5 59,0+1,8 59,5
0,25-0,35 0,30 62,5+2,5 62,0+2,8 62,0+2,7 62,2
0,35-0,45 0,40 69,3+1,6 69,3+1,6 70,1+1,8 69,6
0,45-0,60 0,52 76,0+1,9 74,0+1,8 76,0+2,0 75,3
0,60-0,75 0,67 85,5+1,8 85,0+1,9 85,4+1,7 85,3
0,75-1,00 0,87 90,5+1,0 90,2+1,0 89,5+0,8 90,1




1,00-1,50 1,22 94,5+0,6 94,0+0,5 94,0+0,5 94,2

1,50-2,00 1,73 99,040,2 98,5+0,3 98,5+0,2 98,7

2,00-3,00 2,45 99,7+0,3 99,6+0,3 98,5+0,2 99,3

cootBeTcTBYeT 95%-My AOBEpUTENBHOMY UHTEpBary.

MpumevaHue - HeonpeneneHHOCTb MOSIyYEHHbIX 3HaYeHUn AdpeKTUBHOCTH

D.2 NMpumepbl pacyeToB
3HayeHunst n 0603HavYeHns BENUYMH npmeeaeHsl B Tabnmue D.5.

Tabnuua D.7 - MNbineemMKocTb U CpeaHssi NblriesagepxumBatowas cnocobHoCcTb

O6o03HayeHue 3Ha4yeHue

Mepenan naBneHus, lNa

A 99 106 119 148 250 351 453
2] 30

MNbineBas Harpyska, r

0 30 60 120 355 370 465
ot

Mbinb, NpoweLwas Yepes yCTPOUCTBO, I

- 0,2 0,5 0,6 1,0 1,5 1,7
2 L +amy

CpeaHsasA nbines3agepxvBaroLwas cnocobHoOCTL, %

- 99,3 99,2 99,5 99,7 99,6 99,6
Ay

MbineemMKocCTs, I
T - 30 60 119 354 369 463




CpeaHAsA nbine3agepXxuBalowas cnocooHocTs npu 453 Ma

A ass = (4651711465100 = 55 6%

Mbineemkocts npu 453 MNa

TDC 453 = gy — 2\ A g+ ), (D.1)

TDC 455 = 465—[(0,24 0) + (0,34 0)+ (0,1 +0)+ (0,44 0) +(0,5+ 0) +(0,2 +0)] = 465 1,7 = 4633
:

UHTepnonauma nbineemkocm npu 450 MNa

T 457 = (450 -351)(453 -351) = (463,3-365,5) +368,5 = 92,0+ 368,5=4605 2
CpeaHAnA nbine3agepXxuBalowas cnocobHocts npu 450 Ma

PaccuunTaHHble 3HadeHus npu nepenage gasneHns 453 NMa 6nnskn K 3Ha4YeHUto
npu 450 Ma 1 MoryT 6bITb NPUHATBIMKU paBHbIMKU 3Ha4YeHUsIM npu 450 Ma:

A asn = 99,6% .

Tabnuuya D.8 - PacueT adxhekTuBHOCTU Ans YacTuy, ¢ pasamepom 0,4 MKM



O6o03Ha4yeHue

3HauyeHue

Mepenapn aaBneHus, lNa

5210 99 106 119 148 250 351 453
MbineBas Harpyska, r

- 0 30 60 120 355 370 465
Yucno yacmu B Bo3ayxe Ao dunbtpa

W, 1412 || 1602 || 1936 | 1233 || 1476 1620 1754

W, 1317 || 1581 1900 || 1125 || 1437 1568 1793

W, 1414 || 1651 1862 | 1094 | 1412 1546 1734

, 1394 || 1612 || 1865 || 1101 1404 1646 1811

s 1389 || 1588 || 1921 1050 || 1408 1565 1698

W, 1362 || 1532 || 1785 || 1079 | 1415 1599 1674

W, 1360 | 1491 1801 1080 || 1377 1597 1770
Yucno yacmy B Bo3ayxe nocne ¢punbipa

" 428 268 185 43 10 10 16

ny 417 266 213 41 12 10 9

ns 415 257 184 34 10 8 12




ng 388 254 202 41 5 19 11

ns 423 240 195 32 10 18 11

ng 388 264 209 25 7 14 11
EavHunyHas ac b ekmBHOCTL, %

) 68,63 || 83,16 || 90,35 || 96,35 || 99,31 | 99,37 | 99,10

E, 69,46 || 83,54 || 88,68 || 96,30 || 99,16 | 99,36 | 99,49

E, 70,44 || 84,25 || 90,13 || 96,90 || 99,29 | 99,50 | 99,32

g, 7212 || 84,13 || 89,33 || 96,19 || 99,64 | 98,82 | 99,37

B 69,25 || 84,62 || 89,48 || 96,99 || 99,29 | 98,86 | 99,35

o) 71,49 || 82,53 || 88,34 || 97,68 || 99,50 || 99,12 || 99,36
AddhekmBHOCTL, %

E, 70,23 || 83,70 || 89,38 || 96,74 || 99,37 | 99,17 | 99,33
HeonpepneneHHocts achhekmmBHOCTU, %

8] 1,36 0,77 0,79 0,57 0,17 0,29 0,13

1 6 6 6 6 6 6 6

Fomd 5 5 5 5 5 5 5
1,049 || 1,049 || 1,049 || 1,049 || 1,049 | 1,049 | 1,049




U, 1,43 0,81 0,82 0,60 0,18 0,30 0,14
CpenHsan ac pekmBHOCTL, %

7, - - - - 93,07 || 95,00 | 95,86
HeonpepeneHHocTs cpegHen achpekmBHOoCcH, Y%

i - - - - 0,60 0,49 0,43

A dekmBHOCTL & npu 453 MNa

MNepByto eauHu4Hylo adxpekTMBHOCTL & npu 453 [la paccuynTbiBaOT MO
dopmyrne

By = (1-16{[(1754 +1793)/2]) x100 = 99,10% .

AdbcdhexkmBHoCTs & npu 453 MNa

CpeaHee 3HayeHWe LLECTU eAWHUYHbIX 3PdeKTUBHOCTEN Hig53 npu 453 MMa
paccuunTbIBalOT No opmyre

Bigsy = (9910499 494+ 59 324 95 37+ 99 35459 36116 = 99,33 %,
HeonpepneneHHocts acphekmBHOCM E; npu 453 MNa

Ui453 = 1,049 XD,13 = 0,14% .
CpepHsaa ach heKmMBHOCTL NPy Macce NogaHHoOM Nbinu 465 r n 453 MNa

By a3 = V46530 < (70,24+83,702 + 30 % (83,7 +89,4)/2 +
+60%(89,4 + 96 7W2 +135% (967 +99 4W2 +115x (99 4 +99 2)/2 + 95 % (99,2 + 99.3)/2] = 95,86%

MHTepnonsaumna cpeaHen achppekmeHoc npu 450 Ma
E asp = (50 -3510(453 -351) = (35,86 - 55,000 + 25,00 = 55 8%

HeonpeneneHHocTs cpeaHen achchekmBHocM npu 453 MNa

Uya53 = 1465[30 x (1,43+0,81)/2 +30%(0,81+0,82)2 +
+ 60 %(0,82 + 0,6032 +1355% (0,60 + 0,182 +115% (0,18 +0,301/2 + 95% (0,20 +0,14)/2] = 0.43%

HeonpepeneHHocTb cpeaHen achdekmBHocM npun 450 MNa
MoxeT npuMeHATbCS paccumTaHHoe ansa 453 Na 3HaveHune, KoTopoe Haubornee
©nm3Kko kK 3HadeHuo ans 450 Ma.

Um-’-ﬁl:l =0,43%.

D.3 KoHeuHble pe3ynbTaThl npu 450 MNa



CpenHasa adpdeKTUBHOCTL ANS Yactuy C E,, =(95,8£0,4)
pasmepom 0,4 MKM

Knacc dmnbTpa F9

CpenHss NblnesagepivBaroLas A >99% (99,6%)
crnocobHoCTb * |
MblneeMKocTb TDC =461T

NMpunoxeHune [JA (cnpaBo4yHoe). CBeaeHuns o
COOTBETCTBUU CCbINOYHbIX MeXAYHAPOAHbIX
CTaHAApPTOB HaUMOHANbHbLIM CTaHOAapTaMm
Poccumnckon Pepepaumm

Mpunoxenve JA
(cnpaBo4Hoe)

Ta6nvmua JA.1



O603HaveHne CTteneHb O0Oo03HayeHe ©n HauMeHoBaHue

CCbIJIOYHOTO COOTBETCTBUSA COOTBETCTBYIOLLEIO

MeXayHapOAHOro HaLMOHanbHOro cTaHgapTa

cTaHgapTa

EH WCO 5167-1:2003 || MOD OCT 8.586.1-2005
"locynapcTBeHHast cuctema
obecneyeHns eanHcTBa

namepeHun. MamepeHne pacxoga
N KONMYecTBa XUOKOCTEN U rasos
c NMOMOLLIbHO CTaHOapTHbIX
cyxawwmx ycTponcts. Yactb 1.
MpuHUMN MeToga W3MeEpeHun U
obuwme TpebopaHmsa"

NCO 2854:1976 NEQ [OCT P 50779.21-2004
"CTatnctmnyeckme MeToabl.
MpaBuna onpeaeneHus n MeToabl
pacueTa CTaTUCTUYECKMX
XapaKTePUCTMK MO BbIOOPOYHLIM
OaHHbiM. YacTb 1. HopmanbHoe
pacnpegeneHue”

NCO 12103-1:1997 *

*

CooTBeTCTBYIOWLMI HAUMOHambHbIA CTaHAapT oTcytcteyeTr. [o ero
YTBEPXKOEHUST PEKOMEHOYEeTCS WCMoMb30BaTb MEPeBO4 Ha PYCCKUA  A3bIK
OaHHOro MexagyHapodHoro cTaHgapTa. [lepeBog AaHHOMO MeXOyHapOLHOro
CcTaHgapTta Haxogutcs B PenepanbHOM MHAOPMALNMOHHOM G)OHAE TEXHUYECKUX
pernamMeHToB 1 CTaHAApPTOB

Mpymevanne - B HacTosawen Tabnuue wmcnonb3oBaHbl —criegylowme
YCroBHble 0603Ha4YeHMs CTENEHN COOTBETCTBMSA CTaHAAPTOB:

- MOD - MmogmdmumpoBaHHbIN CTaHOapT,

- NEQ - HeaKBMBanNeHTHbIN CTaHAapT.
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