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IIpeaucnoBue

CBE,IICHPIH 0 CBOJ€ MpaBHJI

1 UCTIOJIHUTEJIM — OO0 «CanTexIIpoekt», AC «C3 Lleatp ABOK»

2 BHECEH TexnuyeckuM KOMHTETOM IO craHmapTu3amuu 1K 465
«CTpOHTENBECTBO

3 ITOAT'OTOBJIEH K YTBEPKIEHUIO HenapTaMmeHTOM
IPaflOCTPOUTENBHONA  JEATEIBHOCTH W apXUTeKTYpel MUHHCTEpCTBa
CTPOMTENECTBA M IKUIMIIHO-KOMMYHAaJBHOTO Xo3sdWcTBa Poccuiickoi
Denepamyn (Muncrpoit Poccun)

4 VYTBEPXJIEH IlpukazoM MuHHCTepPCTBA CTPOMTENbCTBA M
YKHIIMIIHO-KOMMYHAJIBHOIO X03siicTtBa Poccuiickoit ®eneparuu ot 10 uromns
2017 r. Ne 983/mip u BBeneH B neficTBue ¢ 11 sHBaps 2018 r.

5 SAPETHICTPHUPOBAH ®enepansHbIM areHTCTBOM 10 TEXHUYECKOMY
peryIupoBaHuIo U MeTponorud (Poccrannapr)

6 BBEJIEH BITEPBBIE

B cnyuae nepecmompa (3ameHer) wnu ommensl HAcmoAwez0 ce00d NPASWI COOMGEMCmEyioljee
ysedomnenue Oydem onybnuxoeawo & ycmawoenenHom nopadke. Coomeemcmeyroujal uHGopmayus,
VEeOOMAeHUE U MEKCIMbl PAIMELYAIONICA MAKNCE 8 UHMOPMAYUOHHOU cucmeMe 001je20 NONb308aHUA — HA
ouyuaneHom caiime pazpabomuuxa (Muncmpoii Poccuu) 6 cemu Humepnem.

© MuncTpoii Poccun, 2017
Hactosmuii cROA NpaBHi Ha MOXKeET OBITE IOJHOCTHIO WIH YaCTHIHO BOCIPOH3BEIEH, THPAXKHPOBAH

H pacnpocTpadeH B KadecTBe OQHIMANbHOTO M3jaHWA Ha TeppuTopuu Poccuiickoit ®eneparyu Ges
paspemenns Munctpos Poccun
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BBenenne

Hacrosimuii cBoxm mpaBunm paspaborad ¢ yyeToM Tpe6oBaHmit
benepansHBIX 3akoHOB oT 29 gmekabps 2014 1. Ne 190-@3
«I'pamocTpouTensHbli kKomekc Poccuiickoit ®emeparmmy», ot 27 nexabps
2002 r. Ne 184-®3 «O TeXHHYECKOM peryIHpoBaHMN», oT 22 mrons 2008 T.
Ne  123-@3 «Texmudeckuii pernaMeHT O TpeGOBaHUSX IIOKAPHOM
6esomacHoCcT», oT 30 nexabps 2009 r. Ne 384-®3 «TexHUUeCKHI perTaMeHT
0 6e30macHOCTH 3[aHMi ¥ COOpY)XeHHMi», INpuKaza MHUHHCTEpCTBA
peruoHansHoro passuta Poccuiickoit @eneparuu ot 30 nexabpst 2009 r. Ne
624 «O6 yrepxaenuu [Tepeuns BuioB paboT 110 HHKXEHEPHBIM H3bICKaHUSIM,
II0 NOATOTOBKE IPOEKTHOH  JOKYMEHTAIlWd, II0 CTPOMTEIBCTBY,
PEKOHCTPYKI[MH, KallUTaJIbHOMY DPEMOHTY OOBEKTOB KaIHMTAILHOIO
CTPOHTENBCTBA, KOTOPEIE OKa3BIBAIOT BIHSIHKE HA 0e30MaCHOCTH 00BEKTOB
KaIlUTaJIbHOTO CTPOUTEIHCTBAY.

B cBome mpaBunm m3NOXeHBI O06mue TpeGOBaHMS W IIpaBHIIA
NPOEKTHPOBAHUSA CHCTEM BEHTWISIIUH aBTONOPOXKHEIX TOHHENEH Jyis
obecredeHna HX 0€30IacHOM SKCILTYaTalMy [IPH PA3JIMYHEIX TPAHCIIOPTHEIX
CUTYalHsX, & TAKKe IIPH BOSHUKHOBEHUH B TOHHEJSIX TIOXKapa.

Hacrosmuii cBoz npaBui pa3paboTaH BIIEpBEIE C YIETOM EBPOIEHCKOro
U TEePeI0BOr0 OTEYECTBEHHOIO OINBITAa NPOEKTUPOBAHHUS M IIOCIEIyIOLIEH
SKCILIyaTalll{ aBTOJOPOXKHEIX TOHHENEH.

Astopckuii komutekTuB: OO0 «CaunTexIIpoexT» (kauy. TexH. Hayk A.4.
Llapunos), AC «C3 Ilentp ABOK» (n-p Texu. Hayk, mpod. A.M.
I'pumumnun), Canxr-ITeTep6yprekuii rOpHBIM YHHBEPCHTET (I-p TEXH. HAYK,
npod. C.I' I'enonep), OAO HUITNU «JIeHMETPOrUIIPOTPaHCy» (TIaBHBIH
TexHouor B.4. Cokonos).

v | B HASOP
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CBOJ ITPABHJI

CUCTEMBI BEHTIJISIIIAY TOHHEJEN ABTOIOPOKHBIX.
IIPABHJIA IPOEKTHPOBAHUS

Ventilation systems of highway tunnels.

Design rules

HMarta BBenenns: —2018-01-11

1 O6nacTe NnpHMeHeHHS

1.1 Hacrosmuii cBoA paBUIl pacpoCTPaHAETCs Ha IPOEKTHPOBaHHIE CHCTEM
BEHTHJIAIUH aBTOJOPOXKHBIX TOHHEJEH BCeX THIIOB, B TOM YHCIE HCIONB3YIOIIUX
CTpYHHBIE BEHTHIIATOPBI WIIM UX KOMOMHALIHAIO C TOHHEIBHBIMH BEHTHIIITOPaMH.

2 HopmaTuBHBIE CCBLIIKH

B HacrosmeM cBoZe IpaBHUJI KCIIOJIB30BAHBI HOPMATHBHEBIE CCBUIKM Ha

CIIeyIOIUe JOKYMEHTH:

['OCT ISO 5802-2012 BeHTMIATOPHI NPOMBILUICHHBIE. VCOBITAHHUS B
YCIIOBHSX 3KCILTyaTalluu

I'OCT P 56521-2015 Tonunenu aBToMobunEHEIE. TpeGoBanms 6e30macHoOCTH

CIT 48.13330.2011 «CHwuIl 12-01-2004 OpraHu3anus CTpOHTENIBCTBa» (C
n3MeHeHHeM Ne 1)

CII51.13330.2011 «CHwuII 23-03-2003 3amuTa OT Iryma»

CIT 122.13330.2012 «CHull 32-04-97 ToHHem: jXene3HONOPOXHEIE W
aBTOLOPOXHEIE» (C m3MeHeHHeM Ne 1)

H3oanue oguyuansioe

B HASOP |
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IIpuMedande— [IpH D0NB30BAaHHA HACTOSIINM CBOIOM IIPABHII LETecO0BPasHO
MPOBEPUTH JEHCTBHE CCHUIOYHBIX [NOKYMEHTOB B HMHGOPMAanMOHHOM CHCTeMe 0OImero
TI0JI30BaHMs — Ha O(HITHATEHOM caliTe GeepalbHOr0 Oprana HCIOJTHATENBHOM BlacTy B chepe
CTaH[JAapTH3allMH B CETH VIHTEpHET HIH IO €XErogHOMY HHGODMAIHOHHOMY YKa3aTemro
«HanuonansHEIE CTaHOAPTHI», KOTOPHIH OMyOIHKOBAH II0 COCTOSHHIO HAa 1 SHBaps TEKYIIEro
roga, H II0 BBIOIYCKaM €XEMECIYHOro HHPOPMAUMOHHOrO YyKazarens «HallHoHAIbHEIE
CTAQHIAPTH» 3a TeKymui rox. EcimM 3aMeHeH CCRUIOUHBIA JOKYMEHT, Ha KOTOPHIA [aHa
HeaTHPOBAaHHAA CCBHUIKA, TO PEKOMEHIYeTCS MCIIONB30BaTh IEHCTBYIONIYIO BEpPCHIO 3TOTO
JOKYMEHTa ¢ y4eTOM BCEX BHECEHHBIX B JaHHYIO BEPCHIO H3MeHEeHHH. ECiii 3aMeHeH CCBUTOTHBIH
OOKYMEHT, Ha KOTOPEIHA JlaHa ZaTHPOBAaHHAS CCHUIKA, TO PEKOMEH/YETCS HCIIONL30BATEH BEPCHIO
3TOro JOKYMEHTA C YKa3aHHBIM BBIIIE TOJOM YTBepxIeHHs (TpuHATHS). Ecmm mocie
YTIBEDXKIECHHSA HACTOSINEr0 CBOJA IPaBHJI B CCHUIOYHBIA JOKYMEHT, Ha KOTOpEIM [aHa
JMAaTHPOBAHHAH CCHUIKA, BHECEHO H3MEHEHHE, 3aTparuBalommiee IIOJIOXKEHHe, Ha KOTOpOe JaHa
CCEUIKa, TO 3TO IOJIOKEHHE PEKOMEHIYeTCsS IPHMEHSTh 0e3 ydeTa NaHHOTO W3MeHeHHs. Ecim
CCBUIOYHEIH NOKYMEHT OTMEHEH Oe3 3aMEHEI, TO IIOJIOKEeHHe, B KOTOPOM JaHa CChLUIKA Ha HErO,
PEKOMEH/yeTCsl IPUMEHATh B YacTH, He 3aTpardBarolneil 3Ty ccpuiky. CBeIeHHS O AeHCTBHH
CBOJIOB IpaBHI IelecoobpasHo npoBepuTs B DenepassHoM HHGOpManHOHHOM doH/Ie
TEXHHYECKHX PETJIaMEHTOB M CTAHIAPTOR.

3 TepMuHEI H onIpeaeIeHHs

B Hacrosmem cBoje IpaBUiI INPHUMEHEHBl CIeOyIol[He TEPMHHEI C
COOTBETCTBYIOIIMMH OTIpEIeIeHHSMH:

3.1 aBapuiiHas cuTyanus B ToHHeJe: OracHOe TEXHOTeHHOE IIPOMCIIECTBHE
(mo>xap, IPOPEIB BOAEI, paspylleHie KperHu, BEIOpOC SIOBUTEIX H B3PEIBOOIACHEIX
BEINECTB M T. II.), CO3Jaollee B TOHHeNe W IPHIErarolled K HeMY TeppPHTOPUH
YIpO3y JKM3HH H 3[0POBBIO JIOAEH, NPHUBOJAIIEE K paspyLICHUIO KOHCTPYKI[HIA
TOHHEJIS, HapyLIEHHWIO IBIKEHHSI TPAaHCIOPTa, a TakXKe K HaHECeHHIO yiuepba
OKpPYJKaIoIllel IPUPOIHON cpezie.

3.2 aBTOAOpPOXKHBIH TOHHeNb: Ilon3eMHOE (MM IMOJBOIHOE) HHIKEHEPHOE
COOpYXXEHHe, IpefHasHadeHHOe Il IpoIycka (Ipoe3la) aBTOTPAHCIOPTHEIX
CPEACTB B LEIISX IIPEOOJIEHNS BEICOTHAIX MIIM KOHTYPHBIX IIPEISITCTBUIA.

3.3 BEHTHJAATOP [bIMOYJaJIeHHsl: BEHTHUIATOp BBICOKOHAIIODHEIM,
COXPaHAIONMHA PaboTOCIIOCOOHOCTE NpH TeMIlepaType IepeMeIlaeMoro BO3ayXa
400 °C — 600 °C B TeueHue 2 49 4 NpelHA3HAYESHHEIN IS YIAIE€HHS JHIMOBBIX M
IIO’KapHBIX ra30B U3 O4ara Ioxapa.

3.4 pB3BelleHHBbIe YACTHILI HEBBIXJIOMHOIO NPOHCXOMKIAEHHS: YaCTHIBI
IIBLIY, KaK IpaBUIIo, [UaMeTpoM 2,5 MM, oOpa3yrommupecs B pe3yiIbTare pa3pylleHHs
ZIOPOXHOTO IOJIOTHA, TOPMO3HBIX KOJIOAOK H T. II.

3.5 BuguMocTh, M: OTHOIIEHHE CBETOBOI'O IIOTOKA, MPOIIEAIIEro B BO3MYXE
0e3 M3MeHeHHs HallpaBJIeHHUS ITyTh, PaBHBIH 1 M, K CBETOBOMY IIOTOKY, BOIIIEIIEMY
B BO3[IyX B BHJe MMAPAJIIENBEHOr0 IIy4Ka.

B HABOP
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3.6 BbpIOpOCHI 3arps3HSAKOINHX BemecTB, ©/4 (m*/1): KommgecTso
3arPSA3HSAIONIMX BEIIECTB DPasiIM4YHOM XWMHYECKOM K (HU3MYECKOd DIPHPOJEL,
BEIZICJLIIOIIMXCSA B €AMHHIYY BPEMEHHU IIPH JBWKEHUH TPAHCIIOPTHBIX CPEACTB II0
TOHHEIIIO. _

3.7 rabapuT NpHOIMIKeHUS CTPOEHHH M 000pPYXOBAaHHSA ABTOXOPOKHBIX
TOHHeJ el (rabaput npHOIHIKeHHs): IIpenensHOE [I0TIepeYHoe
(meprieHMKYNIpHOE OCH IIpOe3XeH YacTH) odepTaHWe, BHYTPb KOTOpOro He
JOJDKHEI 3aXOJMTH HHKAKHE YacTH COOPYXEHHMH M CTPOUTENBHBIX KOHCTPYKIIMH,
BCeX BHIOB 00OpyZOBaHHMS M  YCTPOHCTB (YCTpOWCTBAa  BEHTHIIALIMH,
JJIEKTPOCHAOXKEHHUS], OCBEINEHWs, CHIHAIW3ALHM, CBS3HM, HANpPaBIIOLIYE,
IpeHaXKHbIe, BOJOOTBOAHEIE, IIPOTUBOIIOKAPHbIE U JAP.) C YYETOM HOPMHpPYEMBIX
JIOITYCKOB Ha UX U3TOTOBIEHNE H MOHTAX.

3.8 nmeduexroper: IlnacTuHEI, ycTaHaBIMBaeMble Ha BBIXOJE BO3IYIIHOIO
IIOTOKa M3 CTPYWHOTO BEHTHIATOPAa W OTKIOHSIOIIME BO3OYIIHBIH ITOTOK Ha
3alaHHBIA YroJl OT IMHUH, TapalleIsHOM OCH TOHHEIIS.

3.9 nopoxHBIA YKJIOH TOHHENNA, %: OTHOIIEHHE PA3HOCTH BEICOT Hayaja H
KOHIIa pacCMaTpUBAEMOr0 yJacTKa TOHHENS K IIPOEKIIHU JUIMHEI 3TOT0 yYacTKa Ha
TOPHU30HTAIBHYIO IIOCKOCTE.

3.10 ecrecTBeHHas Tara, Ila: [lepenayn naBnenuit (nenpeccrs), co3gaBaeMblii
BCIIe[CTBHE Pa3HOCTH CpelHel TeMIlepaTyphl BO3QyXa B TOHHENE U TeMIIepaTypEl
aTMOC(epHOT0 BO3IyXa y IOpPTajia C MEHBINEN BEICOTHON OTMETKOM OTHOCHTEIBHO
YPOBHs MOps; PasHOCTH CPEIHHX TEMIlepaTyp cToN0OB aTMOc(epHOro BO3myXa,
HMEIOIHX BEICOTY, COOTBETCTBYIOLIYIO BBICOTE NPU3EMHOTO CI0A arMocheps! y
IIOpTaJ0B TOHHEJN; BETPOBOI'O HAIOpa.

3.11 mmmyasc cTpyiiHoro BeHTHJIsTOpa, H: PeakTuBHas cuia, paBHas
IIPOM3BEICHHIO MacCcOBOI0 pacxoja BO3IyXa, II0HaBaeMOro BEHTHIATOPOM, Ha
CPEIHIOI0 CKOPOCTE BO3/yXa B €r0 BXOJAHOM CEYEHHUH.

3.12 HHTeHCHBHOCTBH [BHiKEHHSl TPaHCHOPTHBLIX cpeacTB: Kommgectso
TPaHCIOPTHEIX CPECTB Pa3IMYHOI0 THIIA, NPOXOASIIMX Ye€pe3 TOHHENb B e TUHHUILY
BpeMmeHH (c, 9, CyT).

3.13 koadpdpuuuenT ocaabaenus, M': [ToTepy MHTEHCHBHOCTH CBETOBOTO
IIOTOKa OTHOCHUTENIBHO Ha4aJlbHOMA MHTEHCUBHOCTH CBETOBOIO ITIOTOKA Y HCTOYHHKA
IIOoCJIe IPOXOXKAEHUS MM EJUHHYHOIO PAacCTOSHHS 4Hepe3 BO3AYLIHYIO Cpedy B
TOHHEJIE.

3.14 xoyim4ecTBO ABH:KeHHS (HMIYJbc), Kr'm/c: BextopHas duszmueckas

BEIIMYMHA, paBHad NPOU3BEACHHUIO MacChbl TOYKH Ha €€ CKOPOCTE.
I1 PHMEHAHHE— KonuuecTBo NBHIXEHHUA SBIAETCS MCpOI‘fI MEXaHHUHYECKOTI0 ABHIKCHH .
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3.15 kpuTHYecKas CKOPOCTh BO3ayxa, M/c: CKOPOCTE BO3YIIHOTO IIOTOKA,
IPH KOTOpPOH B CIlyyae IO)Kapa HCKIOYaeTcs paclpoCTpaHeHHe ABMa OT 0dYara
0Xapa B CTOPOHY, IPOTHBOIIONOXKHYIO HallpaB/IeHHIO JBIKEHHS BO3LyXa.

3.16 mexannueckmii KII/ BenTnasitopa: OTHOIIEHNE IONE3HOH MOITHOCTH
BeHTHIATOpa N; T. €. MOIIHOCTH BO3IYIIHOIO IIOTOKA, BBIXONALIErO U3
BEeHTUJIATOPA, K MEXaHMYECKOM MOIMHOCTH N Ha Baly BEHTHIISITOPA.

3.17 monmenii KIIJI BenTHAsiTOpa ¢ 3JeKTponpuBogoM: OTHOIIeHMe
TIOJIE3HOM MOIIHOCTH BeHTMIATOpa Ny (T. €. MOIIHOCTH BO3ZIYIIHOTO IIOTOKA,
BBIXOJUIIIIET0 M3  BEHTHJIATOpa) K  MOIMHOCTH N,,  IOTpebigemoil
3JIeKTPOJBUTaTEIIEM.

3.18 HepeBepcHBHBIH BEHTHJIATOP: BeHTUIATOD, CKOHCTPYHMPOBaHHBIH ¢
BO3MOXKHOCTBIO ITOAAYH BO3IYLIHOM CTPYH TOJBEKO B OJHOM HalpaBIeHHH.

3.19 mmma: BrleMKa (MIH CIENWalTBHO BEIFOPOYKEHHOE IIPOCTPAaHCTBO) B
OOKOBOH YacTH I CBOJIE aBTOJOPOXKHOIO TOHHEIIS, UMEFOIIAs 3aJIaHHBIE pa3MephI
1 GopMy u npefiHa3HaueHHAs UL pa3MelleHus CTPYAHBIX BEHTHIIATOPOB.

3.20 moagmiHBHOH MOTOIOK: BEHTHIISIIMOHHELA KaHA, TI0 KOTOPOMY JbIMOBEIE
Y TI0XKapHBIe rassl yIalsSioTCs U3 oyara moxkapa.

IIpuMeqanue—CoopyxaloT B CBOLOBOM YaCTH TOHHEJIS IIyTeM YCTAHOBKH IIPOIOIIBHOM
IEPETOPOAKH M3 HErOprYeEro Marepuana, OTAEIAIOMER II0JCBRONOBOE IIPOCTPaHCTBO OT
OCTaJIbHOM JacTH ABTOOOPOXKHOI'O TOHHEJIA.

3.21 moxkap: HexkoHTponupyemoe ropeHue, NPUYHHSIOIEE MaTepHaIbHbIi
yIuepO, Bpe/ )KU3HU U 3J0POBEIO JIOAEH, HHTepecaM 00IIecTBa U rocy1apcTBa.

3.22 noxapHblil oTcek: YacTb COOpYXXeHHs, OTHEJE€HHas OT APYIUX €ro
9acTer MPOTHUBONIOKAPHBIMY IIperpagaMH.

' 3.23 pmoyoca ABH:KeHHs: YacTb Ipoe3keil YacTH aBTOMOPOKHOTO TOHHEII,
HMEoIasi IUPUHY, JOCTATOYHYIO JUIs ABM)KEHHS TPAaHCIIOPTHBIX CPEICTB B OJUH
AL, |

3.24 nmomyorpanu4enHas crpys (HacTHialmasicsi crpys): Bosaymmas
CTpY#, Pa3BUBAIONIAACS BIOJb TBEPHOH TOBEPXHOCTH.

3.25 mopTaJ TOHHeNs: APXUTEKTYPHO OGOPMIEHHBIN BHE3[ MIM BBIE3] U3
TOHHEJIS.

3.26 nopmHeBoii 3¢ deKT TPaHCHOPTHBIX cpeacTB, Ila: PasHocTs maBneHuit
(mempeccus), BO3HHKAOINAss B TOHHENE BCIEACTBHE MBHKEHHS 10 HEMy
TPaHCIOPTHBIX CPENCTB CO CKOPOCTBIO, IIPEBBIMIAIOIIEH CKOPOCTH IepeMEIeH s
BO3YILIHOI'O ITOTOKA.

3.27 npuBefeHHAsi HHTEHCHBHOCTb JABH/KEHHS] TPAHCIHOPTHBIX CPEeICTB
OpH HX HOPMAaJBLHOH HJIH 3aMeJJIEHHOH CKOpPOCTAX, YyCJI. Jer. aBT./q:
WHTEeHCHBHOCTD ABI)KEHUS TPAHCIIOPTHBIX CPEACTB Pas3IMIHOrO THIIA (JIETKOBBIE U
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IPy30BEIE aBTOMOOHIH K aBTOOYCHI), NIpHBEJEHHAs K MHTEHCHBHOCTH IBIDKCHHS
TOJIBKO JIETKOBBIX aBTOMOOHIIEA.

3.28 mpHBeJeHHOE KOJMYEeCTBO TPAHCOOPTHBIX CPEACTB NPH NOJHOM
OCTAHOBKE JBMJKEHHS, yCJ. Jer. aBT./KM.moja: KonudecTBO TpaHCHOPTHEIX
CPEACTB BCEX TUIIOB, HAXONAIIMXCA B TOHHENE Ha Ka)XKIOH IoJIoce OBIKEHUS TPH
MIOJIHOX OCTAaHOBKE IBIJKEHHS, NPHBENEHHOE K KOJMWYECTBY TOJBKO JIEMKOBEIX
aBTOMOOHITEH.

3.29 npuTOHHEbHOE coopy:keHHe: [Tof3eMHOe WK HAa3eMHOE COOPYKEHHE,
IIpeHAa3HAYeHHOe )i PACIIOIOXKEHH TEXHOIOIHYECKUX MM 3KCILTYaTAIlHOHHBIX
00ycTpoicTB, 00eCcIIeYNBAIOIIIX KU3HEAEATENEHOCTS U 00CIy)KHBAaHHE TOHHEIA.

3.30 npoesxas HacTh TOHHeJsI: OJEMEHT aBTOAOPOXKHOIO TOHHE,
npeaHa3HaYeHHBIA Ul JBHKEHHS TPAHCIIOPTHEIX CPECTB.

3.31 cepBHCHBRIH TOHHeJb: BripaboTka, npoliieHHAs NapalIEILHO
OCHOBHOMY TOHHEIIIO ¥ IIpeIHa3HauYeHHas IJIs ero 00CIyKUBaHuU.

3.32 cTpyHHBIi BeHTHAATOP: BeHTHIATOP, peann3youuii IPUHIKII paboTEL,
OCHOBaHHBIH Ha Ilepefade 3HEPIUU OT IOIYOTPaHHUYEHHOH CTPYH, HCXOIAIMIEH U3
BBEIXOJHOTO OTBEPCTHS BEHTUIIATOPA, K OKPYKAIOIIEMY BO3IYXY.

3.33 crpyliHBIH BEHTHJIATOp peBepcuBHBINA: CTPYHHBIA BEHTHIATOD,
CKOHCTPYHPOBAHHEIM C BO3MOXHOCTBIO IIOfadd BO3LYIIHOH CTPyH B
IIPOTHBOIIOJIOKHEIX HallpaBJIeHHUAX IIPU pPaBHBIX 3HAYEHHUAX MMITYJIBCA.

3.34 cxema BeHTHJIIMH TOHHens: CxeMa pacrpelesieHus 10 TOHHEIbHEIM
BEIpaboTKaM (TpaHCIOPTHEIM W CEPBHCHBIM) M PpACIIONOXEHHBEIM B HHUX
BEHTHJIAIIMOHHBIM  KaHajaM  IOCTyHNaromMX  (CBEeXHX) M  HCXOMAIIHX
(3arpsI3sHeHHBIX) BO3IYIIHBIX IIOTOKOB C YKa3aHWEM HAIpaBIEHHUN UX JABIKEHHS H
pacxomoB BO3/lyXa, MOApa3felfolasics Ha MPOAOJNBHYIO, IIONEPEeYHyI0 U
KOMOMHHPOBaHHYIO.

3.34.1 npogoabHas cxema BeHTHiIsinuH: CxeMa IPOBETPUBAHNS TOHHENEH,
NpearnoJaraonas HCIOJb30BAHHE B KayeCTBE BEHTHISALMOHHOIO KaHaja IS
OBIDKCHHS IIOCTYHAIOIMUX M MCXOAAIIMX BO3LYIIHBIX CTPYH COOCTBEHHO
TPaHCIIOPTHYIO BBIPaOOTKY IIPH YCIOBHH, YTO HAIIPABIEHUS UX MEPEMEINEHHUS 110
BCeH JNIMHE 3TOH BEIPaOOTKHM MapallleNbHEI e IIPOJOIBHOH OCH.

IlpumMedanune— IIpofonsHas cxeMa BEHTHIANNE B CIIy4ae MOXapa MOXET OBITh
npeoGpa303aHa B IIPOOOJIEHYI) CXEMY C MacCOBOH ‘BBTT}I}KKOI‘& [IOKapHBIX Ta30B H JbIMA 4YE€pE3
BEIPabOTKH, IPOHIEHHBIE IEPIEHARKYISPHO OCH TPAHCIIOPTHOH BHIPabOTKH.

3.34.2 monepeyHas cxemMa BeHTHJIsuuu: CxeMa IPOBETPHBAHHS TOHHEJNEH,
OCHOBaHHAas Ha IIOCTYILUIEHHH CBEXKEro BO3AyXa B TPAHCIOPTHYIO BHIPabOTKY II0
OOHOMY BEHTHIISILIMOHHOMY KaHaJly WU BRIpabOTKe U YJaJIeHUH U3 Hee HCXOIAIei
CTpyHY 4Yepe3 KialaHbl UMM cOOMKHM IO ApYyroMy BEHTHJIALHMOHHOMY KaHAIY HIIM
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BEIpabOTKe, IPHYeM HaIpaBJIeHMs ABIKEHMS IOCTYNAIOMIEN M HCXOMAIEH CTpyi
MIEePIIEHIUKYISPHEI IIPOJIOILHOM OCH TPaHCIIOPTHOM BRIPaOOTKH.

3.34.3 xomOmHHpOBaHHAasl cxeMa BeHTHJIsUuH: Cxema IPOBETPHUBAHHMS
TOHHEJIEH, IIpeAanonararolias IIOCTyIUIeHHe CBEXEro BO3JyXa B TPaHCIIOPTHYO
BEIPaOOTKY I10 OZHUM BEHTHIIAIMOHHEIM KaHallaM HIIH BEIpabOoTKaM U yAaJIeHHe W3
Hee MCXOMALIEeH BO3AYIIHOM CTpyM IO IPYTMM BEHTWISIHOHHBIM KaHallaM HIIH
BBIpabOTKaM, IpH4eM HalpaBieHus ABIKEH S MOCTYMAOIe i HCXOMMIIER CTpyi
II0 JUIMHE TPaHCIOPTHOM BEIPaOOTKM MOTYT OBITH Kak IapajUleNbHEI, TaKk H

IIEPIEHIUKYIIIPHBL €€ IPOJI0IBHOMN OCH.

ITpumedanne— KomburupoBanHas cxeMa BEHTHIISIHA TOHHENEH BKIIOYAET:

- MPOJIONIEHYIO CXEMY C MAcCOBOIl BBITSDKKOH [OXAapHBIX a3oB M JbIMa depe3 BeIpaboTKH,
NIpOHAIEHHBIE NIEPIIEHIMKYIIPHO OCH TPAaHCIIOPTHOH BEIpabOTKH;

- OPOIOJBHYIO CXEMY C IONHOH HIM YacTHYHOH 3aMeHOH BO3JyXa 4epe3 BHIpabOTKH,
IpoiiieHHble TePIeHIUKYISIPHO OCH TPAHCIIOPTHOM BEIPabOTKH;

- IPOJOJBHO-IIONEPEYHYI0 CXeMY IPOBETPHBAHHSA, OCHOBAHHYIO Ha I10Ja4€ CBEXKEro
BO3](yXd HJIH B BEHTHJLILIHOHHEIE KaHAIBI, PacIIONI0)KEHHBIE 10 INMHHE TPAaHCIIOPTHOH BEIPabOTKH,
HIJIH B CEPBHCHYIO BEIPaOOTKY, IPOiiICHHYIO NapajebHO eif, HOCTYIIEHHH €T0 B TPaHCIIOPTHYIO
BEIpaOOTKY depe3 KiIamaHBl B BEeHTHIAIMOHHEIX KaHATAX HIH COONKHM MeXIy CEpBHCHOH H
TPaHCIIOPTHOM BEIPaOOTKaMM H YNAJEHHH MCXOIAINEH BO3MYIIHOH CTpYH W3 TPaHCIOPTHOMH
BEIPabOTKH Uepes MOpPTAIbI TOHHEILS, IPHYeM HallpaBlIeHie IBHKEHHS IOCTYIAIER BO3AYIIHON
CTPYH NEPHEHIMKYIIPHO IPOJOILHOM OCH TPaHCIIOPTHOM BEIpabOTKH, a MCXOIINEH CTPYH —
NapajuleNbHO eif;

- PEBEPCHBHYIO IPOJOJLHO-NONEPEYHYIO CXEMY IIPOBETPHBAHHA — IIPOAOJIBHO-
IIOIIEPEYHYIO CXEMY, B KOTOPOH CeTh HarHeTaHMS (BEHTHJIALMOHHBIE KaHAJB!I WIH BEIPaOOTKH),
IONHOCTEIO HIIM YaCTHYHO, MOXKET OBITH IpeoOpazoBaHa B CETH BEITSDKKH IS ABIMOYHATEHHS
IIyTEM PEBEPCHPOBaHMs pabOTHI BEHTHIATOPOB, pabOTarOMMX Ha 3Ty CETh;

- OIOKOBYIO CXeMy IpPOBETPHBAHH, KOTA CBEXHH BO3IyX MOJAETCS B TPAHCIOPTHYIO
BEIpa0OTKY MM depe3 ee IOpTausl (MM CTBONEI, INTOJNBHH) H yZaiuseTcsd H3 Hee depes
IIPOTHBOMOJIOXKHEIE MOPTajbl H JPYTHE CTBOJNHI (IITOJBHH), IPHYEM HANpPaBJICHHE BHYKEHHE
HocTynarome# (HCXOAsmeif) CTpyH B MeCTaX COIPSDKEHHs TpPAHCIOPTHOH BEIPaOOTKH CO
CTBOJIaMH (IITOJNBHSAMH) IEPIEHIHKYIIIPHO IPOAOIBEHOM OCH TPAHCIIOPTHOM BRIPabOTKH.

3.35 TpancnoprHas Bbipaborka: OCHOBHas yacTb o0beMa TOHHENS HIIU
YacTh KOMILIEKCHOIO IIOJ3€MHOIO COOPYKEHHS C PAacIONOXKEeHHBIMH B HeH
JOPOXKHBIM IIOJIOTHOM, APYTMMH 3JIEMEHTaMH CTPOMUTENBHBIX KOHCTPYKIMH, a
TakKe C IKCILTyaTallHOHHBIM 000pyIoBaHNEM, HEOOXOUMBIM /IS HCIIOIB30BaHUS
TOHHEJIS B KAYECTBE TPAHCIIOPTHOTO COOPYIKEHHS. _

3.36 sBakyanmoHHas IITOJBHA (IITONBHA Oe3zonacHocTH): IllTonpHS,
NpeJHa3sHayeHHas A 53BaKyalldd IOAeH W3 3KCINIyaTHPYyeMBIX ITOI3eMHBIX
COOPYXXEHHH B Cllydae [oXapa Ui ApYTroi Ype3BEIYaiiHOM CHTYaIUH.

3.37 oxexknusi: YBIedeHHE IIOTOKOM C 0Oojee BBICOKMM [IaBICHHEM,
IOBYKYITUMCS ¢ 60JIBIION CKOPOCTHIO, CpeAbl C HU3KUM JIaBIIeHHEM.
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3.38 a¢pdexTHBHOCTH paboThl BenTHAsITOpa: OTHOINEHHE HMITYIHCA CHIIBL
BEHTHJIITOpPa K MEXaHH4eCKOH MOINHOCTH N; NoTpebiiseMoil BeHTHIIATOPOM,

H/xBrT.

4 Ob6o3HaueHHus
4.1 B HacTosIeM cBoJie IpaBUI IPHMEHEHE] CIIeIyIoMIne 0003HaueHHS:

A — UHTEHCUBHOCTE JBHXKEHHS JIETKOBBIX aBTOMOOMIIEH, J1/4;

b — MHTEHCHBHOCTH IBHXKEHUS JIETKHAX IPY30BEIX aBTOMOOMIIEH, JI.rp/u;

B — HHTEHCHBHOCTB ABIKEHHUS TAXKEIBIX [PY30BLIX aBTOMOOMIIEH, T.Ip/U;

C — KOHLIEHTpanys, MI/M>;
C; — k03¢ dunyeHT 1060BOTO COMPOTHBIIEHHS aBTOMOOMILS;

F; — mIoIma s MomnepeyHoro ceYeH s TOHHENs, M2;

D; — runpaBnuyeckuit [uaMeTp TOHHEIS, M;

Jr — TIONpaBOYHBIA KO3((HUIMEHT, YYUTHIBAIOIIUNA H3MEHEHME 3HAYeHMI
BBIOPOCOB 3arps3HSIOMIMX BEINECTB B 3aBHCHMOCTH OT BHICOTBHI PACIIONOKEHHS
TOHHEJI HaJl YPOBHEM MOpS;

Jm — TONpaBOYHEIA KOIG(HIMEHT, YUUTHIBAIONIMY H3MEHEHHE 3HAUeHWIt
BEIOPOCOB 3arps3HAIOMMX BEINECTB B 3aBHCHMOCTH OT MACCHl TPAHCIIOPTHBIX
CPeICTB;

Jt — DIOIpaBOYHEI KO3()(QHULUMEHT, YYUTHIBAIOIMN H3MEHEHME 3HAa4YeHHl
BBIOPOCOB 3arpsa3HsouMx BenlecTs B mepuox 2010—2030 rr. otHocuTensHo 2010 T.;

Jer — ToNpaBouHBIEH KO3Gh(UIMEHT, YYUTHIBAIOIIKYA H3MEHEHHE 3HAYEHHS
BEIOPOCOB 3arps3HSIOIIMX BEINECTB JJIS TEXHOJIOTHYECKMX Mokasareneit D2 u D3
OTHOCHTENBHO IToKa3aTensd J1;

G — o0BeMHBIN pacxo[] BO3myxa, M>/c;

I — IOPOXKHEIN YKIIOH, %,

k1, ka, k3, ka, ks — nompaBounEIe KO)OUUMEHTH K 3HAYEHHEO UMITYJIbCA CHIIBL,
pa3BUBaeMOM CTPYHHEIM BEHTUIATOPOM;

L — nnuHa, M;

17— KOJIMYECTBO BEHTHIIATOPOB;

¥ — KOJTMYECTBO JIETKOBLIX aBTOMOOMIIEH B TOHHETIE;

Hnrp — KOJIMYECTBO JIETKUX I'PY30BEIX aBTOMOOHIIEH B TOHHEIIE;

Mrp — KOJIMYECTBO TSUKEJIBIX [PY30BhIX TPAHCIOPTHEIX CPEACTB U aBTOOYCOB B
TOHHeJe;

Fnon — KOJIMYECTBO TOPOKHBIX IIOJIOC B TOHHEJIE;

O — BEIOPOCHI 3arpA3HAIONIMX BELIECTB, M/c (M>/1);

O — pacdeTHass MOIIHOCTE MOXapa, KBT;

@62 — BBIZIEJIEHHUE 3arpA3HEHUT OTHIM aBTOMOGMIEM, I/ (4 Tp.cp), M%/(4. cp);

Sy — IUToImags I060BOro CONPOTHUBIIEHHS aBTOMOOMIIS, M2;
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T'— abcomoTHas Temmeparypa, K;

V — cxopocTh, M/c (kM/1);

AH — pa3sHHIla BEICOT MEXIy IIOPTAIAMH TOHHEIS, M;

Arp — KO3 OHUITMEHT CONPOTHUBIIEHHS] TPEHHUA O CTEHEL

€ — X023 PUIHEHT MECTHOTO CONPOTHBIICHHS;

p — IUIOTHOCTH, KI/M°, /M5, r/em3;

4.2 B HacTOsmEM cBoje IPaBHI IPHUMEHEHHI CIEAYIONHEe 0003HAYEHHS
UHJIEKCOB:

I — JIETKOBO# aBTOMOOHIIE;

J1.6 — 1eTKOBO# aBTOMOGHIIE ¢ GEH3HHOBEIM JBUraTENEeM;

JI.TT — JIETKOBOM aBTOMOOMIIb C U3ENBHBIM [BHTATENIEM;

J1.Tp — JIeTKUH Ipy30BO# aBTOMOOHIIE;

J1.TP.0 — Jerkuit rpy30Boi aBTOMOGHIIE C GEH3MHOBEIM JBHTATENEM;

JLTD.J — JIETKUiA TPy30BO# aBTOMOGHIIb C TH3EIEHEIM IBUTATENEM;

TP — TsDKEJBIH IPY30BOi aBTOTPAHCIIOPT (C IHU3EIBEHBIM JBHUTATENEM);

rpl — TsDKesbIe Tpy30BBIe aBTOMOOKIN Maccoit 10 15 T 1 aBToOYCH;

P2 — TSOKEINBIE IPY30Bble aBTOMOOWIIM C IIPUIIENIOM H HOIYIIPHLEIOM MACCOoi
o 32 T.

5 O6mue mosoKeHHs

5.1 ABTOIOpOXXHEIE TOHHENH IO OCOOEHHOCTSM OPraHH3alMM BeHTHIIALMH
NOAPa3AEIsIIOT B 3aBHCHMOCTH OT MeCTa pAacllOJIOXKEHHSI — Ha TOpOJCKHEe U
HaxoIsIHecs: BHE IOpo/a; OT KOINHMYECTBa II0JIOC IBHXKEHHS — HA OIHOIOIOCHEIE,
ABYXITOJIOCHEIE, TPEXIIONIOCHBIE, YETHIPEXIIONIOCHEIE; OT HANpPaBIEHHS [BIKEHHS
TPaHCIOPTHEIX CPEACTB — C ONHOCTOPOHHHM, [BYXCTOPOHHHM JBHIKEHHEM
TPaHCIIOPTA.

5.2 CucreMa BEHTHIISALUM aBTOAOPOXKHEIX TOHHEJIEH IIpeAcTaBiseT coboi
KOMIUIEKC OOBEMHO-IIAaHMPOBOYHBIX U HHXKEHEPHO-TEXHWYECKMX PpeIIeHMH,
HallpaBJIeHHBIX Ha obecIieueHue:

-  HOpPMAaTHBHBIX  [ApaMeTpPOB  BO3AYIIHOM  cpedsl  (KOHI[EeHTpals
3arpS3HSAIOIIMX BEIIECTB, TEMIIEPATYpa, OTHOCHTENbHAS BIXKHOCTB) IPH JHOOBIX
peXKHMax SKCIUTyaTallud TOHHENEH: IBI)KEHHE TPaHCIOPTa C YCTAaHOBJIEHHOM
CKOPOCTBIO, B TOM 4HCIIE B 4ac IHK (PeXXuM «A»); eXeTHEBHOE 3aMemieHHOe
IBMJKEHHE TpaHCIOpTa €O CKopocTelo MeHee 20 kM/u  (pexum  «by);
HCKIIOYHTEIbHOE 3aMe/JIEHHOEe [BH)XEHHE TPaHCIOpTa (IPEPBIBHCTOE [BIKEHHUE)
co ckopocTeio MeHee 10 kM/4 (pexxum «B»), TpaHcropTHas mpobka (pesxum «I»),
NPOBEJIEHHE B TOHHEJe INIaHOBEIX PEMOHTHEBIX paboT;
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- OesomacHOH 3BaKyallMM JroJed B Ciydae BO3HHKHOBEHHMS MOXapa IIO
BEIpabOTKaM, CBOGOIHBIM OT IOXXKAPHBIX M JBIMOBBIX '430B, C OJHOBPEMEHHBIM
yZIaleHHeM 10 IPYTHM BEIpabOTKaM IIPOYKTOB TOPEHNS;

- OJIaroNpPUATHEIX YCIOBHI I TYILEHH II0Kapa.

5.3 [lns npoBeTpHBaHUA TOHHEIS MOTYT MCIIOJIB30BATHCS: ECTECTBEHHAS TATa,
IIOPIIHEBOW OS(Q(EKT TPaHCHOPTHBIX CpEeNCTB, a TakoKe IPUHYIUTEIbHAS
(MexaHpdecKas) BEHTHIALIMS Ha OCHOBE BEHTHIISTOPOB pAa3lIM4YHOrO THIA U
KOHCTPYKI[MH: CTpyHHBIE BEHTHJIATOPHI, BBICOKOHAIIOPHBIE OCEBEIE MM
LEHTPOOEXHBIE BEHTHIISTOPEL. '

5.4 Hcrioib30BaHHE €CTECTBEHHOM BEHTHIAI[MM JOIYCKAETCS B TOHHEIIX C
IUIMHOH, He mpepplmatomedi 350 M mOpd  OJHOHANpABIEHHOM BH)KEHHUU
TPaHCIIOPTHEIX CPeACTB. B cilyyae ABMXXEHHS TPaHCIOPTA B MPOTHBOIIONOMXKHBIX
HanpaBlIeHUSAX  IIOJIOXKMTEJIBHOE pelleHHe Bompoca 00  HCIONB30BAHUM
€CTeCTBEHHOM BEHTWIALMH CIEAyeT IPUMEHSTh II0CIe HOIOJHHUTEILHOrO
000CHOBaHKS, BEIIOJIHEHHOTO HAa OCHOBE aHAJIN32a JAHHBIX HATYPHBIX H3MEpEHHIl.

55 Jlna MexaHWYeCKOH BEHTHIAIMH JOIyCKaeTcs  MCIOIb30BaTh
HarHeTaTeILHBIM, BCACHIBAIOIIMHM KM HArHETATEeNbHO-BCACHIBAIONHEA CIOCOOEL,
peanusyeMsle ¢ IIOMOIIBIO IPOIOIBHOM, IONepedHOH Wi KOMOHHAPOBAHHOM CXEM
IIPOBETPUBAHHUS.

BeHTUIANMIO MIOmAaAoK A OCTaHOBKH aBapHHOrO TPAHCIIOPTA CIEAyeT
OCYINECTBIIATE BO3AyXOM, OOECII€YMBaEMBIM IPHHSITOH CXeMOM IPOBETPHBAHHSI
TOHHEJI.

5.6 IIpononsHyrO cxeMy BEHTHIALUM C IIOJadedl HIM BBITSDKKOM BO3Myxa
TOJIBKO 4Yepe3 IOpTaJlbl pEKOMEHIAYETCA UCIONB30BaTh B TOHHENIX MIMHOHK 1o 0,5
(1,0) xM; nmomepedHyro cXeMy BEHTH/SNHH, HCIOJNB3YIOMYI0  TOJBKO
BEHTHJILIUOHHEIE KaHAIEI (HaIlpuMep, IOAMBHON TOTONOK), — 10 2,0 (3,0) xm.

IlpuMeyanne— 3HaueHHd, OPUBEICHHEIE B CKOOKAaX, OTHOCATCA K TOHHEISAM C
OIHOHAIIPABIEHHBIM JBI)KEHHEM TPAHCIIOPTA.

5.7 Jind MeXaHHYECKOro IPOBETPUBAHHS TOHHeNEH UIMHON Gomee 2-3 KM
HEO0X0IUMO JOIOIHATENEHOE YCTPOMCTBO BEHTHIAILMOHHEIX CTBOJIOB WM IITOJIEH
JUIs TIOa4yi CBEXKErO H yJajeHHs 3arpsA3HEHHOIO Bo3ayXa (TomepedHas HIIH

' KOMOMHHpOBaHHAS CHCTEMA BEHTHIIALIMHN).

IIpuMeyanue— Brbop Hanbonee sekTHBHON CHCTEMBI BEHTHISIMHE CIEIyeT
BBINIOJIHATE HA OCHOBAHHHM TEXHHKO-3KOHOMHYECKOI0 CPaBHEHHS BapHAHTOB, IIPEIIOIATarOIIHX
HCIIONIE30BAHHE PA3HBIX CHCTEM BEHTHJISALHH, a4 B Haubojee CIOKHBIX ClIydasgx H Ha Haze
CHENHATBHEIX HCCIEI0BaHHH.

5.8 Jlnsa IpoBeTpUBaHUS OJHOI'O M TOIO K€ TOHHEJNS MIPH SKCIUTYaTallMOHHBIX
peXuMax JOITYCKAeTCsl UCIOJIb30BaTh IPOJOIBHYIO CXeMY BEHTHIIALNH, a B CIIydae
BO3HUKHOBEHHA I105Kapa — NPOJOJBHYIO CXEMY C MacCOBOM BBEITSIKKOM MOXapHBIX
ra3oB 4 JBIMa UM PEBEPCUBHYIO IIPOJOILHO-IIONEPETHYI0 CXEMY.
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5.9 AspomuHaMHYecKue IapaMeTphl BEHTHISTOPOB (IPOM3BOIUTENBHOCTE,
IETpeccHs, pEeaKTHBHBIM WMIIYNbC) Ui IIPOBETPHBAHUS TOHHENISI CIIEHyeT
BEIOMPAaTh C BO3MOXKHOCTBIO OOeCIedYeHHs B TOHHENE M BCEX PpEXHMOB
SKCIUTyaTallid HOPMaTHBHBIX IapaMeTpOB BO3IYILIHOH cpensl, 3(¢heKTHBHOro
yJajdeHHWs M3 TOHHENsd IIOKapHBIX Ta30B M JbIMa B CiIydae IIOXapa, a TakKxkKe
OTCYTCTBHS JIbIMa Ha Iy TsIX 3BaKyalluH.

5.10 Pacxon Bo3myxa, monaBaeMBIH BEHTHIATOPAMH, B SKCILIyaTAIMOHHEBIX
pexuMax «A», «b», «B», «[» paccUUTHIBAIOT M3 YCIOBUSA pazOaBIeHUS
BBIJI€NIEMBIX IPH ABMXXEHHH aBTOTpaHcmopTa okcuza yriaepoza (CO) ¥ okcHIoB
azora (B mepecdere Ha NO;) 10 CpeAHHMX 3HAYEHHH II0 CEYEHHIO TOHHEIS,
OIpefiesIeMBIX IpeleNnbHO MAOmycTUMBIMU KoHIeHTpauusmu (ITJIK), a Taroke
obecrieyeHus NpeNeNEHOTO 3HA4YeHHs KodhdHuimeHTa ociaableHus CBETOBOTO
notoka B cooreercTBUH ¢ CII 122.13330. Ilpu cmenuansHOM 0OOCHOBaHHMH IS
BBIUHCIIEHHS Pacxofia BO3yXa JOIyCKAeTCs MPUMEHSTh IPYTHe TEXHOIOTHYeCKHe
TpeOOoBaHUSL.

5.11 IlpexmensHO [oOmyCTHMBIE KOHIEHTpAallMd OKCHAa Yyrjepoma H
K03 dUIUEHT OCcIabIeHUsT CBETOBOTO ITOTOKA Kocq CIIEIyET IPHHUMATE IO TabIHIle
5.1 m mo CIT 122.13330.

Tabnuuma 5.1 —IlpenesbHo JONyCTHMBIE KOHIIEHTPAIHH BPeIHbIX BElIeCTB
B aBTOJOPOKHBIX TOHHEJSAX

OKCILTyaTallHOHHBIA Xapaxrepucrsa Kornentpanus Koadpdprumment
PEXHM Spa O STy OKCHIa . ocnabneHus
yTIIepoaa, MI/M (3aTyxaHuA) koca
«A» JIBHIKEHHE C yCTaHOBJIEHHOM
ckopoctsio 50-100 xm/4, B T. = 80 0,005
4. B 4ac IHK
«b» EsxemneBHOe 3aMeIeHHOE
IBHKEHHE TPaHCIIOpTa CO =~ 80 0,007
cKkopocThio MeHee 20 xm/a
«B», «I'» HcxmouurtensHoe

3aMeNIeHHOE IBIKECHUE
TpaHcIopTa (IpepEIBUCTOE

=115 0,009
JBHIKEHHE) CO CKOPOCTHIO
Meree 10 xM/4, TpaHCIOpPTHAS
mpobka
- ITpoBenenue B ToHHENE 20 0,003
IJIAHOBEIX PEMOHTHEIX paboT
— 3aKkphITHE TOHHEN 200 0,012

Cpennee 3nagenne [IJIK NO; nns Bcex TpaHCIOPTHBIX CUTyallUi He JOJIKHO
npeBsInats 2 Mr/mM° B cootsercTBuE ¢ CIT 122.13330.
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JTHTENPHOCTS KaXKIOro H3 pesxkuMoB «By», «By, «[» Wil X CyMMapHOe BpeMs

Ipu yKazaHHEIX 3HaueHusx I TJIK He momxHo npessimats 15 mun mo CIT122.13330.

IIpuMeqanue—B crydae Gonee IIHTENBHOrO AeHCTBHS peskamMoB «By, «By, «I'» miu
IIPEBBINEHNS NMOPOroBhX 3HaueHu# [IJIK momxHBl OBITE IpeqycMOTpeHBI OpraHH3alMOHHO-
TEXHHYECKHE MEPONIPUATHS 110 BEIKIIIOYEHUIO ABHTaTeNeH TPaHCTIOPTHEIX CPEACTB, HAXOSIIHXCS
B TOHHEJLIX, FapaHTHPOBAHHOMY NIPEIOTBPAIIeHHIO BRe3/1a aBTOMOOHMIIEH B TOHHENb M KOHTPOITIO
BBIIIOJTHEHHS COOTBETCTRYIOIIHX KOMaH], |

lapanTHpOBaHHOE NpENOTBpalieHWe BBE3Ja B TOHHENb JOKHO O0DECIIEYHBATHCS
aBTOMaTHYECKHM BKJIIOYEHHEM IIPH IpeBbINeHHH cpexHero 3mauenus [IJIK CO (N02) mm
CHIDKCHHIO CKOPOCTH [BHOKEHHS B TOHHENE, KPAacHOTO CHIHATa CBEeTO(Opa, 3aKpEITHEM
marbayma, moibeMOM aBTOMATHUECKHX 6aphepoB ¢ 3a[epikoil BpeMeHH Ha 30 ¢ A7 OLEHKH
JUCTIETYEPOM CHTYALlMH M BhINa49H pa3pelleHHs Ha BHIIOIHEHHE KOMAHIEL

5.12 BrrumcineHre HeoOXOIMMOTO pacxofa BO3AyXa B SKCILIyaTAlHOHHBIX
pexuMax «A», «b», «B», «I» ciexyer ocymecTBISTE C y4ETOM DPACIIONOXKEHHS
TOHHEJIS (TOPOI MIIM 33 YePTOH FOpo/ia); FeOMETPHIECKHX XapaKTEPUCTHK, IPODHIISL
TpPacchl TOHHEJA, ONPEAEIAIONIEro NOPOXHBIE YKIOHBI Pa3lHYHEIX YYACTKOB
TOHHEJNs; MHTEHCHBHOCTM M CKOPOCTH JBM)KEHHs TPAHCIIOPTHEIX CpPEMICTB,
mokasareneii 31, 52 u 33, 3aBHCAIMX OT XapaKTEPHCTHKH [apka aBToMobuIIet B
KaXXZIOM PpEeruoHe, INE OCYINECTBIAETCS COOpPYXXEHHE TOHHENS, HCIOIB3YIOIIHX
TOIUIMBO C 9KOJIOTHYECKHMMH CTaHAAPTaAMH BBIOPOCOB 3arpsA3HSIONIMX BelnecTs K2,
K3, K4, K5 (cm. npunoxenus A—JI), GoHOBOTo ypoBHS 3arpsi3HEHHS aTMOCHEPHOTO
BO3JlyXa (MeTOJMKa pacdyeTa HeoOXOIMMOTO KOJIMYECTBA BO3LyXa NpHBENEHA B
npuioxenuu E).

JI71s 5KCITyaTallHOHHOTO PeXXuMa «A» KOJIMYECTBO BO3MYXa PACCYMTEIBAETCSI
110 BeOpocam CO u B3BeNIEHHBIX YaCTHII; NS pesxuMoB «By u «B» — o BEIGpocam
CO, NO3, caxu 1 B3BEIIEHHEIX YaCTHUIL, AJIS pe)KHMé «I"» — o BeIGpocam CO, NO,,
CaKH.

Jns nanpHeRIMX BEIYHUCICHHN NPUHMMAIOT OONbINEE W3 BHYHCIEHHBIX
3HAYEHHH pacxoja Bo3ayxa.

5.13 IlpouM3BOAMTENBHOCTS BEHTWIALMU U YyHAlleHHS [bIMa CJIELyeT
OIpeNeJsITh C YIeTOM HOPMATUBHOTO BPEMEHH 3BaKyalluH JIONeH U cTpaTurpaduu
BO3QYIIHOIO IIOTOKA& Ha MyTAX OBaKyalld, TIapaHTUPYIOIEH  BBICOTY
He3aJbIMJICHHOTO IPOCTPAHCTBA TOHHENS HEe MeHee 2,5 M M 3aBHCAIIYIO OT
KOHBEKTHBHOM MOIIHOCTH II0Xapa (cM. Tabuiy 5.2).

JIBUraTend BEHTHJIATOPOB AN yOAJNCHHS IOXKAPHBEIX M ABIMOBBEIX Ta30B C
temneparypoit 400 °C — 600 °C momxHBI OBITH pacCYMTaHEI Ha Oe3aBapHiHYIO U
adbdexTuBHYIO paboTy B Teuenue 2 4 B coorserctBuH ¢ [OCT ISO 5802.

B HABOP
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Tabnuma 5.2 —

4o

JaHHbIe, XapaKTepH3YIOIIHe MOIIHOCT [0XKAapa B

TOHHeJIe IPH BO3TOPaHHH TPaHCIOPTHHIX CPEACTB

Pa3JIH4HOI'0 THIIA

Ouar noxapa Tennopeinenenne, | Komruectso MaxcnManbsHas
MBT IeMa, M/c Temueparypa, °C
JlerxoBoi aBTOMOOHIIE 5 20-30 400
ABTOOYC 20 60-80 700
TspKensli rpy30Boit aBTOMOOHIIB 20-30 80-100 1000
ABTOMOOHIE-IIUCTEPHA 100 100-300 1200-1400

5.14 ITpou3BOIUTENEHOCTE BEHTIIIALMH TOHHENIEH HE0OX0JHMO IIPOBEPATH Ha
BO3MOXKHOCTb OOECIIedeHHsI pacueTHOH CpelHel TeMIepaTypsl BO3OyXa II0 JIHHE
TOHHEJIEH, KOTOpas IpH TeMIepaType Hapy»XHOIO BO3IyXa, paBHOM cpelHei
TEMIIEpAType C€aMoro JXapKoro Mecsia, He JIobkHa mpeBblmate 35 °C.
MuHuManbHas TeMIepaTypa Bo3yxa B TOHHEJE He periiaMeHTHPYETCH.

5.15 YcTaHOBKM TOHHEILHOM BEHTWIAIMH MOOKHBI HMETH HEOOXOIHUMEIA
pe3€epB IIPOH3BOAUTENFHOCTH BEHTUISIIIMOHHBIX CHCTEM II0 pa30aBIeHHUI0 BPEIHBIX
BernecTB He MeHee 50 %.

5.16 MakcumanpHyI0 JOIIyCTUMYIO CKOpPOCTH ABIDKEHHS BO3IyXa CIENyeT
MIPUHUMATh:

- 6 M/c 6e3 ydera ABM)KEHHS TPAHCIOPTHBIX CpelCTB (IPH ClELHaIbHOM
obocHoBaHMHU — 10 M/C) — B TpaHCIIOPTHOM 30He TOHHEJIS;

- 20 M/c (mpu o6ocHOBaHMH — 25 M/C) — B NPOHOJBHEIX BEHTHISIHOHHEIX
KaHaJax;

- 10 M/c — B momepeyHBIX BEHTHIIALMOHHEIX KaHalaX.

5.17 MunuManbHyI0 CKOpPOCTH BO3IyXa CIENyeT OIpeNeNsTs U3 pacyera
TPEXKPaTHOIO YacoBoro oOpeMa IpPOBETPHUBAaHMS TPAHCIOPTHOH 30HBI HIIH
obecriedeHus cpefHel CKOPOCTH Bo3nyxa He MeHee 1,5 m/c.

5.18 JlempeccHio BEHTUISTOPOB (pEaKTUBHBIA HMITYJIbC) AJIs oOecIredeHus
II0Jja4yd B TOHHENs HEOOXOIUMOIO KOJHYEeCTBa BO3MyXa CIIEMyeT ONpedeNsiTh C
Y4ETOM a3pOJAUHAMUYECKUX XapaKTePUCTUK BEHTUIIATOPOB U MIOTEPH AaBIIEHUS IIPU
IBWKEHHH BO3JyXa II0 BEHTWIALMOHHON ceTH (COOCTBEHHO TpaHCIOpPTHAsS
BBIpabOTKa, CEpBUCHBIH TOHHENb, COOMKY, BEHTHIALMOHHbIE KaHalb! i T. I.). [Ipu
9TOM He0OXOIUMO IIPUHIMATE BO BHUMaHHE FreOMeTPHYECKHE U a3POJHHAMHYECKHE
rapaMeTpsl TOHHENs M BHIPa0OTOK BEHTHIALMOHHONW CETH, XapaKTEpUCTHKY
TPaHCIIOPTHOI'O IIOTOKA, adpOAMHAMUYECKHe ITapaMeTphl TPAaHCIIOPTHEIX CPEICTB,
TepMOJUHaMHYeCKHe TapaMeTphl aTMOC(hEpHOro BO3OyXa Y IOPTAJOB H BHYTPH
TOHHEJS, OporpadHUyYecKyl0 XapaKTepUCTUKY paldoHa pacIioOKeHHS TOHHENS.

Metonuka pacHeTa IIOTEPE AaBJICHHS IIPUBENCHA B ITPHIOXKECHHUH XK.
. ™ Ld AT
SN RoU P
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5.19 Ilpu NponoNbHOHM cxeMe BEeHTHIAIMH CTPYHHBIE BEHTHIIATOPHI CIELyeT
pasMeIaTh HEOCPEACTBEHHO B TOHHENE, HO He Oonee yeM Ha paccTosHuAH 50 M oT
IIOPTaJIOB, @ BEHTHJIAIMOHHEIE YCTAHOBKH NP IOIEpeYyHONd ¥ KOMOMHHPOBaHHOH
CXeMax INpPOBETPMBAHHSA — WM B OTHENBHBIX IIOMEILEHUSX HEIOCPEACTBEHHO Y
IIOPTaJIOB, MM B MECTaX PACIONIOKEHHS SKCIUTYaTallHOHHO-TEXHUYEeCKHX OJIOKOB,
WM Y BEHTHUJIALMOHHBIX CTBOJIOB, MIIA B IIOJ3€MHBIX KaMepax B 3aBUCHMOCTH OT
MECTHBEIX T'PaZloOCTPOMUTENBHEIX YCIOBHM M 00BEMHO-IUIAHMPOBOYHEIX PELIEHHH,
Bo3nmyxo3abopHble BEHTHIAIMOHHBIE KMOCKH CIIEQyeT pacIoiaraTth B MecTax
HaUMEHBIIET0 3arpsA3HEHHs aTMOC(epHOro Bo3xyxa. IIpUTOYHEIE IKATIO3H
yCTaHaBIMBAalOT Ha BEICOTE HE MEHee 2 M OT IIOBEPXHOCTH 3eMIIH (HH3 PEIeTKH).

5.20 Ing npenoTBpalleHns PeIUpKYISAIHNA BO3AyXa MEXIY IapaliellbHbBIMU
TOHHEJSAMM TpPH pa3IMYHOM HalpaBleHWH MABIKEHHUS TPaHCIIOPTHBIX CPENCTB
ClIeNyeT PasHOCHTH PSNOM pacIlOIOKEHHBIE BXOTHOM U BBIXOJHOHM MOpTaiEl IO
JUIMHE Tpacchl MO0 COOpYXKaTh Ha BRE3/aX Y MOPTAJIOB pa3felNuTeNbHYI0 CTeHY
MEXZy II0JIOCAMM [BMD)KEHHsS BCTPEYHOTO HaIpaBleHHs BBICOTOH, paBHOM
MaKCHMaJIbHOM BBICOTE IIOIIEPEYHOr0 CeYeHHs TOHHENS, Ha [UIMHY, paBHYIO
IIOJIOBHHE JaNbHOOOHHOCTH BO3IYIIHOW CTpyHd Bhle3gHoro moprata mo CII
122.13330.

5.21 B kaHanax, co CTOPOHBI BCAaCHIBAIOIIMX M BBITSIKHBIX BEHTHISIIMOHHBIX
YCTpPOMCTB, a Ipu 06OCHOBAaHUY PacyeTOM U CO CTOPOHEI TOHHeNeH, HeoGX0IUMO
IIpelycMaTpuBaTh YCTaHOBKY IUIyIIHTeNeH ITyMa, 0OecledrBAIONIUX CHIDKEHHE
IIyMa OT paboThl BEHTWIATOPOB Ha IMPUJIETAFOIMX CENUTEOHBIX TEPPUTOPHUAX 10
3HA4YeHMH, yKa3aHHEIX B Tabnuile 5.3 u B cooTBeTcTBHH ¢ CIT 122.13330.

Tabnumoma 53— PeriaMeHTHpyeMble 3HaueHHSI YPOBHeil 3BYKOBOIO
AaBJIeHHSA

CpennereoMeTpuUecKHe JaCTOTHI 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
OKTaBHBIX IOJoc, I'n
YpOBHH 3BYKOBOTO JaBIeHHS, 1B 97 88 83 76 72 62 54 47

Heobx01uMocTs 3BYKOM3OIISIME Hapy)KHBIX OTPaKAeHUH BEHTHJIALMOHHBIX
KaMmep cienyer onpenenars pacderoM coriacHo CII 51.13330.

5.22 Cucrema ynpapjieHHs YCTaHOBKAMM TOHHENBHOH BEHTHIIANMH MOJDKHA
BKIIOYaTh KOMIIJIEKC CpEACTB, OO0EecIedUBAIOLIMX IIOCTOSHHBI KOHTPOJb
(GU3MYIECKUX U XUMHUYECKHUX ITapaMeTPOB BO3IYLIHOM cpelsl B TPaHCIIOPTHOM 30HE,
BKJIFOYAsl NPUIIOPTaJbHBEIE YYacTKM M aBTOMaTHYecKoe perylupoBaHHe pacxoma
BO3/yXa B 32aBUCUMOCTH OT [TOKa3aHHH JaTIUKOB KOHTPOJIA.

Y R
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3aMepHBIE CTaHIMM CIeIyeT YCTaHaBIMBaTh C IHaroM, OOeCHeuHMBarOIIUM
KOHTPOJIb BO3AYIIHOH CpeIbl Ha BCEM IPOTSHKEHWH TOHHENS C yYeTOM MpOQHIL
TOHHEJISA M HaJIMYUs KPUBEIX 110 Tpacce.

5.23 I'lpy npoeKTHpOBaHUH TOHHEJIBHOH BEHTHILILIMY T0JKHA OBITh IIPOBEPEHA
BO3MOXHOCTE BBEIOpOCca BO3Iyxa M3 ToHHeNs 0e3 ounctku. IIpu HeobxomuMocTu
OYHCTKH BBIOpAchIBAEMOTO W3 TOHHEJEH BO3[yXa €€ BHJ CleIyeT ONpeNeNsiTh II0
TEXHUKO-3KOHOMHYECKMM pacueTraM. B cioyd4ae IpHMeHEHHS MOKPOH OYHCTKH
cluelyeT — IIpegycMaTpHBaTh ~ MecTa  BPEMEHHOI0  XpaHeHHs, CpencTBa
TPaHCIIOPTHPOBAHHUSA H YTHIIM3ALMH 1IIama.

ITpu BBIOpOCcax 6e3 OYMCTKHM IOMYCKaeTCs HCIONb30BaTh PaccpelOoTOUYEHHE
BEIOPOCOB MIIM BBICOKHE BBIOPOCHI Yepe3 BepTHKaJbHbEIE BEHTHIISIHOHHBIE TPYOHI.
BricoTa Tpy® HODKHA ONpENeNsIThCsS pacdeToM M COCTaBIATH HE MEHEe BBICOTHI
Onmxaiiirero Haubolee BEICOKOTO 3aHuA B paguyce 20 M.

5.24 B noMemeHusX BeHTWIAIIMOHHBIX KaMep JOJDKHEI OBITh IIPEAyCMOTPEHBI
IpPy30L0ABEMHBIE M TpPAaHCIOPTHBIE MEXaHM3MBI Ui MOHTaXa M JEMOHTaXa
BEHTHJIIMOHHOIO 000pyIOBaHMSI IIPH ero 00CIy>KMBaHUK U PEMOHTE.

5.25 Komnekropsl kabenbHBIX KOMMYHHKAIMi M IIOMEIIeHHS BBITSDKHBIX
BEHTHIIILIMOHHEIX KaMep NOJDKHBI MMETh CaMOCTOSATEeIbHBIE CHCTEMBI MECTHOM
BEHTHJISLIMH.

B TexHMYeCKHX NOMEIIEHUSIX ¢ 00OpyJOBaHUEM, BEIIEISIONIMM B IIpolecce
paboTEl BpeIHBIE KOMIIOHEHTEI, CIIEAYeT NpeaycMaTpUBaTh, IIpH HEOOXOUMOCTH,
MECTHEIE OTCOCHI.

Bo31yx0BoZibl CHCTEM BEHTHIISAINHN JOJDKHBI IPEAyCMaTpUBaTh HX OYUCTKY U
MOJKyY 6€3 JeMOHTaxa.

5.26 TlomemeHHs 3KCIUTyaTAITHOHHO-TEXHHYECKOro OJIOKa MODKHEI OBITH
000pyZIOBaHEl CaMOCTOSITEIBHBIMH CHCTEMAaMH BEHTHIAIMH. J[IS 3TUX CHCTeM
BEHTUJIALMH HE0OX0AUMO ITpelyCMaTpHUBATh IIyMoriyeHue B coorsetcTBuH ¢ CIT
51.13330.

5.27 Ha Bcex NPHUTOYHBIX CHCTEMax BEHTHIALMHU CIIy’KeOHO-TEXHHYECKHX
IIOMEIEHNH B XOJOAHBIA NEpHOA TroAa AOoKeH OBITE obOecliedeH IOJOrpeB
II01aBaEMOT0 BO3/yXa 0 TEMIEpaTypEl, OIpelensIeMoNd Ha3HaYeHHEM IOMEILCHHS,
Ho He Hixe 5 °C. IIpUTodHbIE CHCTEMEI CIeAyeT OCHAIATh CHCTEMON aBTOMATHKH
IUIs1 IOAiepKaHK s 3aJaHHOM TeMIlepaTyphl BO3ayXa.

5.28 Jlms KOHTpoOJs 3a ra3oBOM Cpelfoid B MOMEIIEHUSIX BOJOOTIMBHEIX
YCTaHOBOK B BBITSDKHBIX KaMmepax clleflyeT IpeaycMaTpHBaTh YCTaHOBKY
ra30aHajgi3aToOpoB, pEardpyroldX Ha IIOBBIIIEHHE KOHIEHTPAallMH BpPEIHBIX
BEI[ECTB, a TAaK)Ke Ha 00pa3oBaHue B3PHIBOONACHON ra30napoBO3IyIIHOM CpeIbl.

5.29 ObecnieueHne Bo3ayx0o00MeHa B IPUTOHHENBHBIX COOPYKEHUAX CIELyeT
OCYILECTBIATE ¢ 3a00pOM ¥ BEIOPOCOM BO3AYyXa B TPAHCIIOPTHYIO 30HY TOHHESI.

14 @A%OP
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5.30 [Ing 3ammThel OT ObIMa IIyTedl 3Bakyaluu (9BaKyalHOHHEIX COOEK H
CEpBHCHOIO TOHHEJNA) CIeLyeT HCIONb30BaTh BEHTHIALMOHHEIE YCTAHOBKH
TIOATIOpa BO3[yXa, pa3MelaeMble B TaMOyp-Imio3ax (c6oiikax).

5.31 BeHTHIAHOHHASA YCTaHOBKa, IMOJAI0IIas BO3AyX B 00BeEM COOMKH,
JOIDKHA obecreynBaTh HOANOp Bo3myxa He menee 20 ITa (mpu 3aKpHITEIX JBEpPSX
3BAKyallHOHHEIX BBIXOZOB). 3HaUEHHE IOIIOpPa BO3AyXa He JOJDKHO IIPEBBINIATH
150 ITa. ITpu OTKPEITOMH B TOHHENH JBEPH CKOPOCTH BO3yXa B IIPOEMe J0JDKHA OBITh
He MeHee 1,3 m/c’l.

5.32 BximodyeHHe INOANOPHEIX BEHTHIATOPOB MJODKHO IIPOBOJHMTHECS IO
CHTHallaM aBTOMaTH4ecKoil mnoxkapHoii curHanmzanud (AIIC) ¥ aMCTaHIMOHHO
JEXyPHBIM NIEPCOHAIOM U3 IIOMEIIEHHUs IUCIIETYEPCKOM.

5.33 PexuMbl pabOTHl BBITSDKHBIX BEHTH/ISTOPOB CHCTEM IIPOTHBOABIMHOM
3allTUTHI TOHHENEH ClielyeT yCTaHaBIMBAaTh 110 TEMITEpaType YAaIseMbIX IPOAYKTOBR
TOPEHHS B 30HE BEHTUIIALMOHHON KaMephl, PacCUHUTHIBAEMOH B 3aBHCHMOCTH OT
MOIITHOCTH M MECTa PACIIONIOKEHUS Odara Io)kapa C Y4eTOM HEeCTallHOHapHOIo
TemI000MeHa IPOLYKTOB FOPEHHS CO CTPOUTEIBHEIMUA KOHCTPYKIIHASAMH TOHHEIS.

6 IlpaBuy1a NnpoeKTHPOBaHHE MPOOJILHOM CXeMBbI BEHTHISAHHA

6.1 Jlna peanusaluy INIPONONBEHONM CXeMbl BEHTHISAIMH aBTOHOPOMKHBIX
TOHHEJIEH [OITYCKAeTCs HCIONb30BaTh CHCTEMY MOPTAIBHON 3KEKTOPHON
BEHTHIIAIMH, cucteMy «Cakapio» M CTpyiHBIE BEHTHJIATOPHI, pa3MeIleHHbIE
ompeleNleHHsIM 00pasoM N0 [JIHHE TOHHeNs. Vcmoip3oBaHME MPOIOJBHOM
BEHTH/SIUMA  ONPENENAIOT  BO3MOXHOCTAMK  ODOecredeHus: HOPMAaTHBHEIX
apaMeTpOB BO3IYIIHOM CPelbl IIPH 3KCILUTYaTaIll[dOHHBIX peXuMax «A», «b», «B»
¥ «I'» IIpH ycIIOBHM OrpaHHYEHHs CKOPOCTH BO3AyXa B TOHHEIE, YCTAHOBJIEHHOMH
IIPENEIBHO AOIYCTUMBIM 3Ha9eHHEM 6 M/C.

6.2 O6macte IpUMEHEHMS NOPTaNBHOM cucTeMbl «Cakapio» orpaHudeHa
aBTOHOPOXKHEIMM TOHHEISIMHM C OIHOHAIIPABIEHHBIM IBIKEHHEM TPAHCIIOPTHEIX
CPEICTB H OTCYTCTBHEM BIIMSHHUS Ha ABM)KEHHUE BO3/IyXa I10 TOHHEI €CTECTBEHHOMN
Taru. Cucrema «Cakapmo» IpearonaraeT pasMellleHHe Ha IIOpTajie TOHHENS, B
KOTOPBIA BXOJAAT TPAHCIIOPTHEIE CPEACTBa, YCTaHOBOK DKEKTOPHOTO THIIA,
CO3JIAOIIKX B TOHHEJEe CKOPOCTHOE JaBJIeHHe, JOCTATOYHOE I MONayy B TOHHEIb
HeoOXOIMMOro KOJH4YecTBa BO3LyXa. DXKEKTOPHAA YCTAHOBKA, HpeJICTaBIIIONIA
co00#i BEICOKOHANIOPHEIH BEHTHIATOP OCEBOTO MM HEHTPOOEKHOIO THIIA, JOIKHA
pasMemarsCsd WIM B CIELHaIbHOM KaHalle, CONpATaolIeMCs C TOHHeleM (CM.
pHCYHOK 6.1), MIM B BEHTWIAIMOHHOM 3[aHHH, CBS3aHHBIM C TOHHEJIEM
KOIIbIe00pasHEIM KaHasioM. B nocnenseM cirydae cucteMy «Cakxapio» BCIENCTBHE
OrpaHMYEHHOH BO3MOXXHOCTH IOJaYd B TOHHENb 3HAYMTEIBLHOIO KOJIHMYECTRA
BO3MyXa CIeyeT NPUMEHSTH JUIsl TOHHeNEH C HEBBICOKMMHM HHTEHCHBHOCTSIMU
JBHXXEHHS TPAaHCIIOPTHOTO ITOTOKA.
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1 — BEHTHJIATOD; 2 — BEHTWIAILMOHHBIN KaHall; 3 — TOHHEb
Pucynok 6.1 — IlpogonbHasi cxeMa BeHTH/ISIHH, HCIOJIb3YHOIAs NOPTAJbHbIE
97KeKTOPHBIE YCTAHOBKH

Bentunsrop, mojparomuii depe3 BEHTWIAIMOHHBIA KaHAlI cedyeHUEM Sp B
TOHHEJIb C cedeHueM Sy aTMOC(EPHBIH BO3MyX IUNIOTHOCTEBIO P, C pacxoqoM O; npu
HaIpaBJIEHUHU BBITyCKa BO3JyXa K OCH TOHHENS IIOZ YIJIOM [3, OJDKeH pa3BHBATh
nasieHue APg, BEIYHCIIEMOe 0 GopMyIIe

AP, = p“..,_QjF-[1+F’-cos[3—2} (6'1)
e S

6.3 B aBTOHOpOXKHBIX TOHHENSX C OJHOHANPABIEHHBIM TPAHCIIOPTHEIM
IIOTOKOM JJIsl OCYILECTBISHUS IPOAOIFHOM BEeHTHIIAIMK Haubolee 1eecoodpasHo
HCIIOJIb30BaTh CTPYHHBIE BEHTHWJIATOPE! (CM. PHCYHOK 6.2), obecneduBaromue
IIOCTYIUICHHEe B TOHHENs HeoOXOOUMOro KONMYeCTBa BO3IyXa 3a CHYeT
KEKITMOHHOTO 3(dekTa BO3MYIIHOH CTPYH, HCXOAANIeH H3 BEHTHIISATOPA CO
ckopocTeio 15-30 m/c.

B03MOXXHOCTE MHCIOIB30BaHUS CTIPYHHBIX BEHTUIITOPOB B TOHHENSX C
JBIDKEHHEM TPaHCIIOPTHBIX CPEICTB B IPOTHBONIOIOKHBIX HAIPABJICHUAX NOKHA

OLEHHUBATLCA JOMMOJIHHUTEIBHO.

I — ToHHENE; 2 — aBTOMOOKIH; 3 — CTpyHHBIE BEHTHISATOPEI
Pucynok 6.2 — IlpogosibHasi cxemMa BeHTHJISIIIHH, HCIOJIb3YIOIIAs CTPyHHBIE

BEHTH/ISTOPEI
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6.4 KOHCTpyKTHBHBEIE ¥ adpOJUHAMHYECKHE [apaMeTphl CTPYMHBIX
BEHTHJLTOPOB (pucyHOK 6.3) cinenyer BbiOmpaTs mo 'OCT ISO 5802 ¢ yuerom
obecniedeHNs BO3MOYKHOCTH:

- IepeMeIleHHs [10 TOHHEIO GOIBIIOro KOIUYeCTBa BO3IyXa [P HEOONBIIIX
CTaTHYECKUX JaBIICHIIX;

- 100 %-Horo peBepcHpOBaHMS BO3LYIIHOTO [OTOKA IIPH HEM3MEHHOM
K03hUIHEeHTe IONE3HOT0 JeHCTRUS;

- COBMECTHOM paboThI ABYX U OoJiee BEHTUIIATOPOB,;

- MUHHMAJIBHBIX MaCCOBBIX U rabapHTHBIX XapaKTepUCTHK;

- MEHMMAaJIBHBIX YPOBHEH ITyMa B BHOpanuy;

- IPOCTOTEI H MUHUMAJIEHOH TPYJOEMKOCTH TEXHHYECKOTO 0OCITyKHBaHMUS;

- BEICOKOM KOPPO3HOHHOH YCTOHYHUBOCTH;
- HaJIeX>KHOCTH, MOJITOBEYHOCTH U IPOAOIKUTEIEHOCTH CIYXKOBI.

/

1 | 1
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I — nBurarens; 2 — nonaTky; 3 — MIYIIHTENH MyMa; L1 — JJIHHA BEHTHIIATOPA C ABUTATEIeM H
KPBUIBYATKOM; L2 — JUIMHA ITyIMTENs myma; L — obImas [uHa CTPYHHOTO BEHTHIIATOPA;
Dy— nuameTp BEIXOIHOTO OTBEPCTHS

Pucynok 6.3 — KoHCTpYKTHBHAS cXeMa PeBePCHBHOIO CTPYHHOIO
BeHTHJIATOPA

6.5 Bribop MecT pasMelleHHs CTPYHHBIX BEHTHIISTOPOB B ABTOHOPOKHBIX
TOHHENSX ONPEelessIOT CeYeHWEM TOHHeNs H ero ¢opMoi, rabapurom
NpUOIMKEHNs, 3aBHCAIIEM OT KaTerOpWH JOpPOTH, IHAMETPOM CTPYHHOIO
BEHTHJIITOPA, IPOTHKEHHOCTBIO  yYacTKOB, 3aHSTBIX  BEHTHIAIHOHHBIMH
COOPY)XCHUSAMH, IpEAHA3HAYEHHBIX JUId  HCIOJNB30BAaHHMA IIPH  aBapHiXx,
BO3MO’KHOCTBIO COODPYXKE€HHsI CIEI[HaNbHBIX HHII B CBOJE HJIHM OOKOBOH 4acTH
TOHHEeJA (pucyHoK 6.4) B coorBeTcTBHH ¢ CIT 122.13330.
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6) Pa3sMemenne BeHTHIITOPOB HA CTEHAX TOHHENA

B) Pa3smelnenne BeHTHISTOPOB B IIOTOJOYHBIX HHAIIAX

Pucynok 6.4 — Tunu4unble BADHAHTHI PACHOJIOKEHHSA CTPYHHBIX
BEHTHJIITOPOB B TOHHeJIE

6.6 CrpyliHBle BEHTHIATOPEI JOIYCKAETCS YCTAHABIUBATE KAaK ApajlIeNBbHO
OCH TOHHEJIA, TaK H IIOJI YIJIOM K FTOPH30HTAIILHOM OCH, He NpeBblarmeM 15°. B
NIOCTIETHEM Cllydae CTPYWHBIE BEHTUJIATOPHI SABISIOTCS HEPEBEPCHBHBIMH H HX
HCIIOJIB30BaHHE MPEAToaraeT oJady Bo3IyXa TOJIbKO B OIHOM HaIpaBIIEHHH.

6.7 Ilpu pasMelneHUM CTPYMHBIX BEHTHUISTOPOB Y CBOJAA TOHHENS IOJIKHEI
BBITIOIHATECS CIIEIYIOIIHUE YCIOBHS:

- paccTosHHe MeXOy LEHTpaMH CTPYHHBIX BEHTHJIATOPOB, pa3MeIlaeMbIX B
CEYEHHH TOHHENS lpewr, HE JOIDKHO OBITH MeHee JBYX BHYTPEHHHX IHAMETDPOB
BeHTUIATOpA Dy T. €. lyenr = Dy (pUcCyHOK 6.5);

- PacCTOsSHHE z, OTCUMTEHIBAEMOE OT LIEHTPOB CTPYHMHBIX BEHTUISATOPOB 0
IIOBEPXHOCTH CBOZA TOHHEN, JOJDKHO OBITH MaKCHMAaJBHBIM B Ipejenax rabapura
IpUOIMKEHNS TOHHEIS;

- PacCTosiHHe MEXIY IpyIIlaMH CTPYHWHBIX BEHTHJIATOPOB IO JJIMHE TOHHEIS
Inpon IPY UX PACTIOIOKEHUH NapallIeNbHO OCH TOHHENS H OTCYTCTBHS 1e(IEKTOPOB

B HALOP
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He [JOJDKHO OBITh MeHee NeCsTH THAPaBIAYeCKHIX JHaMeTPoB TOHHENS Dr, T. €. lnpox
> 10 Dy.

- IPH HCIOJBE30BAaHMHM Ae(IeKTOPOB, OTKIOHSIONINX BO3LYIIHYIO CTPYIO,
BBIXOZSLIYIO U3 BEHTWIATOPA Ha 5° — 10°, MUHMMAaIbHOE 3HAYEHUE /ipog MOXKET OBITE
YMEHBIIEHO 10 6—8 ruapaBIM4YecKux JHAMETPOB TOHHENA D;.

- MHHHMMAJIGHOE pAacCTOSHHE OT CEYeHHs, INleé YCTAaHOBIEHHl CTpPYHHEIE
BEHTHJIATOPEI, 0 IOpTajga TOHHENS ¢ UCXOIAIIeH BO3YIIHON CTpyell He HOJDKHO
OBITE MeHee [AecATH THIpPaBIMYECKHX OHaMeTpoB ToHHend. COKpalleHHe 3TOro
PACCTOSHISA IPUBOJUT K CHIDKEHHIO UMITYJIBCa CUIIBI CTPYHHBIX BEHTHUISATOPOB.

Inenr — PAacCTOAHHE MEXOY LCHTPAMH BEHTUIIATOPOB B CEYCHHH TOHHEIA, Z — PacCTOSHHE OT
OCHTpa BEHTHIIATOPA A0 IIOBEPXHOCTH CBOJA TOHHEIIA, I-r a6apn'r HpPIGJIH}KCHPIH

Pucynok 6.5 — Pasmelnende cTpyiHbIX BeHTHJISITOPOB B HHIIAX Y CBOAA
TOHHEJIS

6.8 IIpy pasMellleHUH CTPYHHBIX BEHTHUJIATOPOB B HHIIAX y CBOAA TOHHEJS
HHILA JOJDKHA UMETh GOpMy, MUHUMH3HPYIOUIYIO IIOTEPU HaBJIEHUS HA MECTHBIE
compoTHBJIeHUs (pUcyHOK 6.6). ['eomeTpuueckue mapaMeTphl HUIIA OIPeNeIsioT
JUIMHOM BEHTHJIATOpa C YYEeTOM INIyIIUTeled IIyMa M 3HadeHHeM JHaMeTpa
BEIXOJIHOTO OTBepcTUs. OTKIOHEHHEe IeOMEeTpHUYeCKHUX MapaMeTpoB HHIIH OT
IIapaMeTPOB, YKa3aHHbBIX Ha PUCYHKE 6.6, IPUBOIUT K CHIDKEHHIO HMITYJIECA CHIIBI
CTpYHHOT'O BEHTHJIATODA. '
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1 — cTpy¥HHBI BEHTHIIITOD

Pucynox 6.6 — Pazmeliense cTpyiHbIX BEeHTHJIATOPOB B HHIIAX Y CBOJA
TOHHEJISA

6.9 IIpu pazmemeHUM CTPYHHEIX BEHTHJISTOPOB B HHIIE, BBEIIOJIHEHHON B
CTEHKE TOHHEJIs, YYUTEIBAIOT CIIeAyIOIIee:

- KOHCTPYKIIHS HAIIM COOTBETCTBYET KOHCTPYKIIHH HUIIH ¥ CBOJA TOHHE,

- CTPYHHBIE BEHTHJIATOPHI Pa3MEIIAOT 10 BEICOTE HHUIIHU (PHCYHOK 6.7), mpH
3TOM PAacCTOSIHHE MEXAY LIEHTpaMH BEHTHJIATOPOB MOJDKHO COCTaBIIATH HE MeHee
JBYX AMaMETPOB BEIXOJHOTO OTBEPCTHS.

1 — rabapHT npHOIIKEHHS
Pucynok 6.7 — Pazmelnienre BeHTHJISITOPOB B GOKOBOI#i HHIIIE
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6.10 Ilpu pasmemeHun CTPYHHBIX BEHTHIATOPOB B HHINE, BEIIONHEHHOH y
CBOJa TOHHEJ] WM B €ro CTeHKe (CM. pucyHKH 6.6, 6.7), pe3ylIsTHPYIOIIMi
KO3(QUIMEHT, YYUTHIBAIOUIMI IIOTEPH Ha TpeHWEe H3-33 B3aHMOJEHCTBHS
BO3IYIIHOTO IMOTOKA C ITOBEPXHOCTHIO 00IEKH B HUIIE Kpes = k2 k3, OTIPEIETISIOT 110
OaHHBIM  Tabmuuel 6.1, XapakTepu3yrollell 3Ha4YeHHs KOPPEKTHPYIOLIHX
K03 GHUIIHEHTOB I ONMHOYHOTO BEHTHIISATOPA.

Tabnuma 6.1 —3Hayenne KOppeKTHpYOIIero Ko3(duuHenTa Kpe; NpH
pa3MelleHHH BEeHTHISTOPOB B HHIIIE

Fpes Vron Mexxay HampaBlIeHHEeM BEIOIYCKA BO3AYLIHOM CTPYH H OCHIO
TOHHEJIS, rpaj

0,82 0

0,88 3

0,93 10

0,90 15

[Ipy pasmemieHMd B HHUIIE JABYX H Oojlee BEHTHISTOPOB 3HAYEHHS,
IpuBeNeHHEle B Tabmume 6.1, ciuemgyer ymedsmate Ha 15 %. VYcranoska
Ie(IeKTOPHAIX IUIACTHH Ha BEIXOJE M3 BEHTHIIATOPA [03BOJISIET H30eXkKaTh IIPSIMOro
CTOJIKHOBEHHS BO3IYIIHOIO IIOTOKAa C ITOBEPXHOCTSAMH HHINW. BCllencTBHE 3TOro
3HAYCHUE Kkpe; IPU PACIIONOXKEHHM BEHTHJISTOPOB IAPAIENBHO OCH TOHHEIS
nossimaercs Ha 0,1-0,15 oTHOCHTENBHO 3HAYeHHMs, MPUBEIEHHOro B Tabmuie 6.1
IpH HYJEBOM YIJ€ MEXAy HalpaBieHHeM BEIIyCcKa BO3MYIMHOH CTPYH M OCEIO
TOHHEJIA.

6.11 Pacuer koJH4YecTBAa CTPYHHBIX BEHTHIATOPOB
6.11.1 O6mmuit UMITYEC Nogm, H, CTpYHHEIX BEHTHIIATOPOB, 00€CIednBaOIIHIA
07ia4vy B TOHHE]E HE0OX0AUMOT0 KoH4decTBa Bo3ayxa (7, BEIMUCIAIOT [T0 GOpMYyIIe
Notw = APogiy Fr, (6.2)
- re APy — paccuuTsiBaercs mo ¢popmyie (K.1);
F; — ILIOIIa Ak MOMEPEYHOro CeYeH s TOHHEN, M2,
6.11.2 ®axTuueckoe 3Ha4YEHHE MMITyIbCa, pa3BUBAEMOE ONHHM CTPYMHBIM
BEHTUIATOPOM Npeyr, BEIMHUCISIOT IO hopMyIie
Nueur = Nuouw k1 k2 k3 ka ks, (6.3)
rae Nyoyw — HOMHHAIBHBIN HMITYJIBC, H3MEPEHHBIH BO BpeMs CTEHIOBEIX HCIIBITAHMIA;
ki — xo>duIKEeHT, YIUTHIBAIOIIMA CHIKEHHE HOMHHAIBHOTO MMITYJIhCa
CHIIBI CTPYHHOTO BEHTUIIATOPA BCIEICTBHE OTJIMYHS CPEAHEH CKOPOCTH
BO3NYIIHOTO IIOTOKa J, B TOHHele OT HYJIEBOIO 3HAYEHHS,
BBIUUCIISIEMEIH ITO GopMmyIie
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k= Vo~ Vs) Vo, (6.4)
31eck Vo — CKOpPOCTh BO3YIIHOTO IIOTOKA Ha BBIXOJE U3 CTPYMHOIO BEHTHIIATOPA,
M/c;

k» — KO3 (QUIHEHT, YYHTHIBAIOUIMM CHIDKEHHE HOMHHAIBHOTO HMITYJIbCa
CHJIBI CTPYWHOIO BEHTWJIATOpa BCleACTBHe 3¢ddexkta TpeHus
BO3MYIIHOIO IOTOKA, BBIXOJAIETO H3 BEHTHJIATOPA, O NOBEPXHOCTH
obnenku B cBOAE MMM OOKOBBIX CTEHAx TOHHENS IIPH DPasIdYHOM
pacIojIoXXEHWH BEHTHJIATOpAa B CEYEHHM TOHHENS. 3HA4eHUs ky MpH
pasMEIleHNH CTPYMHOro BeHTWIATOpa y cBoja (kpuBag /) M Ha
COIPSDKEHHM CBOJa M OOKOBOM IOBepXHOCTH TOHHeNd (KpuBas 2)
IIPHUBEEHBI Ha pUCYHKe 6.8;

ks — xoa¢hduIMeHT, YIUTHBAOMN W3MEHEHHE HOMHMHAIBHOIO HUMIIyJIbca
CHJIBI CTPYHHOT'O BEHTH/IATOPA BCIIEACTBHE CHIDKEHHUS II0Teph Ha TPEHHE
IOpU OTKJIOHEHHH BEIXONAINEH BO3LYIIHOW CTPYH OT NOBEPXHOCTH
o6xenku ToHHeNs (pUCYHOK 6.9);

ks — x03)(HUIMEHT, YyUIUTHIBAIOIIMNA CHIKEHHE HOMHHAIBLHOIO HMMITYIbCa
CHJIEI CTPYWHOTO BEHTHJIATOpa MPH YMEHBIIEHWH MPOJOILHOIO
PacCTOSHUS MEXAY IPYyIIIaMH CTPYHHBIX BEHTHIIATOPOB, Pa3MEIeHHEIX
0 JJHHE TOHHeNd Huke BenuuuHbel 10 D; B ciydae yCTaHOBKH
BEHTHJIATOPOB I1apajuleIbHO OCH TOHHENS M HIDKEe BeIMYHHE! 6—8 D nipH
HCIIOJIb30BaHUM Ie(IeKTOPOB, OTKJIOHSIOMUX BO3IYIIHYIO CTpYIO,
BEIXOJAIIYI0 M3 BeHTHiATOpa Ha 5° — 10°. k4 mpuHMMAaIOT paBHEIM 1,
KOTZA lnpoq = 10 Dy ¥Ht Inpop = 6—8 D

ks — x03OUIMEHT, yYUTHIBAIOUIHI U3MEHEHHEe HOMHHAIBHOTO HMIIyJIhCa
CHJIBI CTPYWHOTO BEHTHIIATOPA B 3aBHCHMOCTH OT DPACCTOSHHSA Inopr
MEXIY ITOPTaJloM C HCXOAAILIEH BEHTHIAIMOHHOM CTpyeidl H MecToM
YCTaHOBKH Onmkaiilero X 3TOMy I[OPTaly CTPYHHOTO BeHTHIATOPA
(pucynok 6.10).
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I — pasMelnenye BEHTHIIATOPA Y CBOJIA TOHHEISI; 2 — pasMelleHNe BEHTHIATOPA Ha CONpPSIKEHAH
cBoza ¥ 60KOBOI! IOBEPXHOCTH TOHHES (KB YTIIY»)

Pucynok 6.8 — 3nadenue k2 B 3aBHCHMOCTH OT napamerpa p = 2z / (Dx— Dy)

0,96 . Y

0 1,0 2,0 3.0 4,0 50 6,0 7,0 8,0 9,0 10,0

YT0.1 OTKIOHEH A BOIVIIHOTO NHOTOKA OTHOCHTEILHO OCH TOHHEAR, Fpal

I — mapameTp p = 0,46; 2 — napamerp p = 0,26; 3 — mapametp p = 0,06; 4 — napamerp p = 0,16
Pucynok 6.9 — 3nayenne ko3¢pduunenta k3 B 3aBHCHMOCTH OT yraa
OTKJIOHEHHS BO3AYIIHOIO MOTOKA OTHOCHTEJILHO OCH TOHHEJS 5

pa3jHYHbIX 3Ha4YeHHil mapamerpa p =2z / (D;— Dy)
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ks

0,6

0,4 /

0,2 /

9
InomjDT

Pucynok 6.10 — 3nauenne ko3 puuuenta ks B pyHKUHH OTHOCHTETLHOTO
PaccTOAHHSA OT MeCTa YCTAHOBKH OIHKAHIIHX K MOPTAdY ¢ HeXoasimei
BO3AYLIHOH cTpyeli cTPYHHBIX BEHTHJASITOPOB A0 3TOr0 noptana Inopr/ D+

6.11.3 Konu4ecTBo CTpyHHBIX BEHTHIATOPOB #y, 00eCIeunBalouX Ioaady B
TOHHEJb He0OX0UMOro Kou4ecTBa Bo3ayxa (G, BEIYUCISIOT 10 GopMyIie
Noﬁm
Hy=— (6.5)
NBBH‘I‘
Bribop THmopasMepa CTPYHHOTO BEHTHIIATOpA CJIEIYeT OCYUIECTBISATH C

ydeToM rabapurta NpHONMKEHHS TOHHENS, BO3MO)KHOCTH pasMeEIleHHs B OIHOM
CEUYEHHH HE MEHee MABYX CTPYHWHBIX BEHTWJISTOPOB, BBIIONHEHHUS YCIOBHA,
OIIPENEIAIOIIEr0 3HaYeHUe TPOJOILHOTO PACCTOSHUS MEXIYy MECTAMH YCTaHOBKH
BEHTHJIATOPOB [npox = 10D;, W pe3epBHpOBaHHS HEOOXOIVMOIO KOJIHYECTBA
BEHTUJIATOPOB Jisl obecriedeHuss paboTOCHOCOOHOCTH CHCTEMBI BEHTHIIAIMH B
cllydae BBIXOJ[a U3 CTPOs YaCTH M3 HUX.

6.11.4 Ilpumep pacueTa NMpONONBEHOM CXEMBI BEHTHJISIL[MM aBTOIOPOIKHOTO
TOHHeJIS [IpUBeJIeH B MpuwioxeHud .

6.12 Omnpenenenne pacxoaa BO3IyXa NpH BO3HHKHOBEHHH IOXKapa B
TOHHeJIe IPH NPOAOJILHOH cXeMe BeHTHJISIIIHH

IIpy BO3ZHHMKHOBEHHMM IIO)Kapa B aBTOJOPOKHBEIX TOHHENSX MOJDKHA OBITH
obecrieyeHa CKOPOCTh ABMXKEHHS BO3AYLIHOIO ITOTOKA, IPEBBIIIAIONIAT HEKOTOPOE
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KPUTHIECKOE 3HaYEHHE, [TPY KOTOPOM T'apaHTUPYETCA OTCYTCTBHE ABIKEHHS JBIMa
¥ ra3oB B HalpaBJIEHHH, IIPOTHBOIOJOXXHOM HAIPABIEHHIO BEHTH/ISI[HOHHOIO
noroka (pucyHox 6.11).

a) PacnpocTpaHeHHe MoykapHLIX a30B B YCJIOBHAX €CTECTBEHHOM
BEHTHIIALIMH /1715 TOHHENS C TOPH3OHTAIBHBIM NpoduieM

6) BenTunsaiusa He obecrnednBaeT NpefOTEPALICHHE JBIDKEHHS MOKAPHBIX
rasoB B HalpaBJIeHHH, 06paTHOM BO3AYILIHOMY ITOTOKY

B) BeHTHNAIMA NIpeoTBpalaeT ABMKEHHS MTOXKAPHEIX ra30B B
HalpaBJeHHH, 06paTHOM BO3AYLIHOMY MOTOKY

-+ — HalpaBlICHHE IBHIKEHHUS —> — HampaBJieHHe JBHIKCHHS
BO3/yXa; TIOJKAPHBIX U JEIMOBBIX ['a30B

Pucynok 6.11 — 3axonomepHocTu GopMHPOBaHHUs 06paTHOIO
BeHTH/ISILHOHHOMY IOTOKY JBHKEHHs AbIMA HJIH FOPSIYHX ra30B NpH
BO3HHKHOBEHHH M0Kapa B aBTOJOPOKHOM TOHHeJIe B 3aBHCHMOCTH OT

CKOPOCTH BO3JyXa

Kputuueckyro ckopocTs Vip, M/C, BEIYHCISIOT 110 hopMyIIe
Vio=Sep{[Rup(1 + (1~ 2/Rg)"?) — 11"* + [Re(1 — (1 - 2/R)"?) 113~ 1}, (6.6)
TIE Sip U Ryp — HapaMeTpBI, BBIYHUCIIIEMBIE IO hopMyIam:
=0n/3 ps G Fr T, (6.7)
R 15ng31k3/A2, (68)
3J1eCh H — BEICOTA TOHHeJISI B MeCTe BO3HUKHOBEHHS I10XKapa, M;

F; — miomaab cedeHus TOHHENS, M2;
On — KOHBEKTHBHAs MOILHOCTE M0Xapa, KBT;

B HABOP

25




CII 49 .1325800.2017

kg — K03 QUITHEHT, YIUTHIBAOIIHH TPOGMIE TOHHEIS (IIPH MOJ0KHUTEIEHOM
yKIIOHE k, = 1, IpH OTPHIIATENIHFHOM YKIIOHE ¢ IpagueHToM oT 0 % 1o 6

Kputuueckas ckopocTsb, M/c

% kg Bo3pactaer ot 1 mo 1,15);

k1 = 0,606;
C, — TemIoeMKoCcTh Bo3myxa, paBHas = 1,005 xJx/(xr * K);

ps — INIOTHOCTH BO3IyXa B TOHHENe IpH TeMieparype 1.
Tp — abcomoTHAs TeMIepaTypa Haberarmero BO3AyIIHOro MoToka, K.
PesynbTaThl BEIYUCICHUA Vip IPeACTaBIeHE! Ha pUCyHKe 6.12.

3,2
3,0
2.8
2,6
24
2,2
2,0

20 40 60 80 100

KonBekTHBHAs MOLIHOCTE MoKapa, MBT

1 — 35adenye yknoHa ToHHeNA i = (; 2 — 3HaYeHHe YKIOHA TOHHEN [ = — 2 %0;
3 — 3Ha4YeHHe YKJIOHA TOHHENS | = — 4%; 4 — 3HaYeHHe YKJIOHA TOHHENT [ =— 6 %

Pucynok 6.12 — 3aBucCHMOCTb KPHTHYECKO#H CKOPOCTH BO3AYIIHOTO MOTOKA OT

26

KOHBEKTHBHOH MOIHOCTH MOKAPa M YKJIOHA TOHHeJIS i

Pacxonm Bo3myxa, pacCUMTaHHBIA M0 KPHTHYECKOW CKOPOCTH IBHIKEHHS
BO3[yXa, CPaBHMBAlOT C 3HAaYEHWSMU pPacXOJOB, BBHIYHCICHHBIMH H3 YCJIOBHS
obecreueHnss HOPMATHUBHEIX ITapaMeTPOB BO3AYINHON cpensl B ToHHene 1o CO,
NO,, caxu, a TakKe COYETAHWS CaXH W B3BEIIEHHBIX YACTHI[ HEBEIXJIOIHOI'O
IpoUCXoXxAeHnsa PM, s, onpenesromux HopMaTUBHOE 3HaYeHUe KO3Q(UIMeHTOB
ocnabnenus kop. JNS OanbHEHIIMX pacdeToB BEIOMPAIOT HAWOONBIIVIO M3
CpPaBHHMBAEMBIX BEJIMYHH, T. €. G = max (Gco, GNoz, Geanaty Ger)-
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7 IlpaBH/Ia NPOEKTHPOBAHHUS NONEPEYHOM cXeMbl BeHTHISIHHA

7.1 Ilenecoo6pa3HOCTs IIPHMEHEHHS IIONEPEYHOH CXeMBl BEHTHILAIHA
(pucyHox 21} OIIpeNeNsIoT IIPUHATHEIMH IpH IIPOEKTHUPOBAHHH
TFOPHOTeXHUYECKAMHU IlapaMeTpaMH aBTOJOPOKHOIO TOHHENS (IPOTKEHHOCTS,
cedyeHue, MPOQHUIb TPAcCHl U T. II.), €T0 a3POJHHAMUYECKAMH XapaKTepHCTHKAMH
(K03(QGUIMEHTEl TPEHMS U MECTHOTO CONPOTHBJIEHHS), METEOPOIOTHIECKOM
XapaKTepUCTHKOH palioHa pacloJOKeHHs TOHHENs, a TaKKe XapaKTepHCTHKOM
TPaHCIIOPTHOTO IIOTOKA.

K\ Y
/
3 = 4
R ’
: //
Ay <4 --
= < . b 4
I’ \\ /I "\ \\’,
l ~ wox % X
= o W os m o, m o
— % = = — ==
7~

1 — noparormui Kanam, 2 — OTBOAAIIMH KaHan, 3 — HArHEeTATE IBHEIH BEHTHIATOP;
4 — BcacEIBAIOIMHH BEHTHIIATOP;
—® — CBEXHii BO3OYX; =~~~ > — 3arpA3HEHHBIH BO3IYX

Pucynok 7.1 — Ilonepeqynas cucTreMa BEeHTHIANMHE — IPHHIMIHAJLHAS cXeMa

7.2 BeHTHISALMOHHBIE KaHANBI, YCTAHABIMBAEMEIE [UIS OCYUIECTBICHHUS
IIONIEPeYHOM  CXEMbl BEHTHIAIMH, JOKHEI obecleuwBaTh paBHOMEDHOE
pacripe/ielleHHe 10 AJMHE TOHHeIs II0JaBaeMOro CBEXKEro BO3AyXa H yHaleHue
3arpsi3SHEHHOTO BO3IyXa. JTO JOMKHO JOCTHIATECS BHIOOPOM COOTBETCTBYIOLIUX
PasMepoB BBITYCKHBIX H BBITSKHBIX OTBEPCTHH, B KayeCTBE KOTOPBIX MOTYT
HCTONB30BATECA  KIaNaHel  pa3jMgHOM  KOHCTPYKIMH M MECTHBIMH
COIIPOTUBIICHHUAMH HUX BXOJa H BEIXO/4.

7.3 Jlnsg momayd CBEXEro BO3LyXa B TOHHENb M yIOATEHHS 3arpsa3HEHHOTO
CIeIyeT MCIOJIb30BaTh Pa3iIMYHbIe KOHCTPYKITUH BEHTHISIIHOHHEIX KaHAJIOB U MX
pacrojio’keHne OTHOCHTENBHO Jpyr Jpyra, obecmedwBarolyie paBHOMEpHbIE
BBIITYCK M BBITSDKKY BO3IyXa. B 3aBHCHMOCTH OT IIIOIIAAM CEYEHHsS TOHHENS U
HHTEHCHBHOCTH JBH)KEHHs TPaHCIIOPTA NOIyCKAeTCs IPUMEHSATH MEeTaIMdecKue
BEHTHJISLIMOHHBIE KOpoOa, CMOHTHpPOBAaHHEIE Yy CBOJA TOHHENS BOIH3M
IIPOTHBOIIOJIOXKHBEIX CTEH TOHHENS (PUCYHOK 7.2), a TakKe BEHTHUIALMOHHEIE

KaHaJbl, HaXOJsIHecs BHYTPH CTPOUTENBHBIX KOH‘QIpéLKH-Hﬁ—(pH&)M 7.3).
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BeHTI/IJIﬂI.IHOHHBIe KaHallbl JOOJIXKHEL HUMETH Hpe,I[eJI]':I OIﬁECTOﬁKOCTH,

cootBercTByromue El 60 — nyia ropofckux u Heropoackux touHenei u EI 12 — s
IIOOBOJHBIX TOHHEJIEH.

Y T T

W v

Mo M My M

I — rabaput npuOIIKEHAS;

—> —CBEXHH BO3IyX; ---» — 3arps3HEHHBIH BO3OYX

Pucynok 7.2 — IlonepedyHasi cHCTeMa BEHTHISIHH, HCIOJB3YIOMIast
MeTa/lJIn9ecKHe BeHTHASLHOHHbIE KOpo6a
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a), 0) — IpoXxoJKa TOHHEIS TOPHEIM CIIOCOO0M COOTBETCTBEHHO I IBYX H TPEX II0JIOC
NBIXEHHS aBTOTPaHCIOPTA; B), I), 1) — IPOX0/Ka TOHHENI MEXaHH3HPOBAHHEIM IIHTOM

COOTBETCTBCHHO IJIA ABYX H TPEX II0JIOC JBHUKEHHA

I — xanan 11g moJady CBeXKero Bo3ayxa; [/ — kaHan AT yAaneHHs 3arpsA3HeHHOr0 BO3AyXa;
I — rabaput npubmixeHus; 2 — HOAIMBHON MOTONOK; 3 — NOPOXKHAS IUIUTA

—> — CBeXHH BO3JyX; -~ - ~P— 3arps3HEHHEIN BO3AYX

Pucyrnok 7.3 — KoHCTPYKIHH BeHTHJISIIMOHHBIX KAHAJIOB [IJIS1 ABTOI0OPOKHBIX

TOHHeJIeH PA3JIHYHOIo CeYeHHUH H KOJIHYECTBA I0JIOC AJidd ABH/KECHHSHA

TpaHCIOpTa

B HABOP
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7.4 B BeHTWIAIIMOHHBIX KaHajax II0 [AJUMHE TOHHENeHd MOIKHEI OBITH
BBIIIOJTHEHB! NPOEMBI I YCTAHOBKM [JBYX THIIOB KiIalaHOB. Uepe3 IepBEIe
OCYIIECTBIIIETCS IT0Jlaya CBEXKErOo BO3[AyXa U OTOOp 3arpsA3HEHHOTO0 BO3AyXa B
OKCIUTyaTallUOHHBIX DEXHMaxX, 4Yepe3 BTOphle — yAaJeHHe MOXapHBIX IEIMOBBIX
rasos. Kiamaspl, mcrons3yeMble B 3KCIUIyaTAUHMOHHBIX pPEeXMMAax BEHTHIIAIIHH,
TOJDKHBI MMETh ILIOMaAb cedeHus: He Gomee 1,5-2,5 M> M yCTaHABIMBAThCA HA
paccrosgausax 1040 M gpyr ot gpyra.

ITnomians cedeHust KanaHoB s JEIMOYJaTIEHMS MOXKET JoCTHraTh 10—15 m?
C YBENHYEHHEM pacCTOSHUA MexTy HUMH 10 100-150 M. YTouneHHEIH BEIGOp
pasMepoB KJIAllaHOB JBIMOYJAlEeHHs M PACCTOSHUS MEXAYy HHMH CIENyeT
OCYIIECTBIATh HA OCHOBAaHMM MaTeMAaTHYECKOTrO0 MOIEIHpPOBaHUs IIpolecca
pacnpocTpaHeHHs IBIMOBEIX I'a30B, 3aBUCAIIEr0 OT PacYeTHON MOIHOCTH II0XKapa,
TEeMIEPaTypPhl OKPYXaroIled Cpelbl M I'OPHOTEXHHYECKHUX IIapaMeTPOB TOHHEILA.
Bce xnanaHbl JOJKHEI OBITH CHA0)KEHBI MEXAHH3MAMM IJIS MX aBTOMATHYECKOTO
3a8KpHITHS (OTKPBITHA) X HMETh IIPENeNbl OTHECTOMKOCTH, cOOTBeTCTBYIomue EI 60
— U1 TOPOACKHX U Heropoackux toHHened u EI 90 — miis moaBoIHBIX TOHHEEH.

7.5 B xauecTBe BEHTHILALHOHHBIX KaHAJOB JUIs OPraHHU3allMU IIOIEPEdHOi
CXEeMBbI BEHTHJLAIIMK MOTYT OBITh MCIIONB30BaHbI CEPBUCHBIE TOHHEIH, IPOMIeHHEIE
napajijieIbHO OCHOBHOMY TOHHeIO (pucyHOk 7.4). Haruetanue B TOHHENB CBEXKETO
BO3/lyXa W BBITSDKKa 3arpPsA3HEHHOIO BO3JyXa IPH 3TOM OCYIIECTBIAETCS depes
cOOMKH, CBA3BIBAIOLIHE OCHOBHOMN M CEPBHCHBIE TOHHEIH.

B HABOP |
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I — TpaHCTIOPTHEIA TOHHEND; 2 — CEPBHCHBIN TOHHEND; 3 — BEHTHIAIMOHHEI TOHHENE, 4 —
cOolKH; 5 — Kianass!

— > —CBexXHH BO31yX; ~-=-P— 3arpA3HEHHBIHA BO3IYX

Pucynok 7.4 — IlonepeyHasi cxeMa BEeHTHJISINHHE, HCIOJIb3YIOMAs B KAYecTBe
BEHTHJISII{HOHHBIX KAHAJIOB rOpPHLIE BLIPAGOTKH

7.6 [lomyckaeTcsi HCIIONB30BaHME OIHHX M TeX >K€ BEHTHIATOPOB I
IIPOBETPUBAHHUS TOHHENS B 3KCIUIyaTAMOHHBIX PEeXHMaX U Uil OpraHu3alliy
OBIMOYalleHHsA. B 3ToM citydae BEeHTWISATOPEI HOIKHEI OBITE CHA0XKEHE CHCTEMaMU
OXJIXKAEHUS JIBUraTells, HallpuMep, ¢ IIOMOIILI0 00IyBa BO3AYXOM, I101aBaEMbIM
CIIENHAIBEHEIM BEHTHISTOPOM (PUCYHOK 7.5).
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I — BenTunsATOP; 2 — 3NEKTPOABHTaTENE; 3 — KOH(Y30D; 4 — muddy30p
Pucynok 7.5 — KoHeTpyKuHsA BeHTHJIATOPA AJS NPOBETPHBAHHUS TOHHES B
SKCIIYAaTAHOHHBIX PeKHMAaxX H OPraHH3alHM IbIMOYyIaJIeHHS

7.7 B ciy4ae UCIIONB30BaHUs BEHTUIIATOPOB IS IPOBETPHUBAHKA TOHHEIS B
SKCIUTyaTal[HOHHEIX pPEeXHMMax IIpH OpraHu3aliy JbIMOYIAJIEHUS HeoOXOIHUMO
OCYIUECTBJIATE OLIEHKY €ro paboTOCIIOCOOHOCTH IPH H3MEHEHHH TEeMIIEPATYpEI
OTBOJUMO#M C HX IIOMOIIBIO Ta30BO3MYIIHOH CpelNsl B TEYEHHE BCETO IIEPHOA
9BaKyallMH JIIOA€H M TyILIEeHUs TMoxapa. IIpH >TOM a’3poJHHAMHYECKHE
XapaKTepUCTHKH BEHTHIIATOPOB JOJDKHBI OBITH CKOPPEKTHPOBAHEl C Y4ETOM
TEMIIEpaTyphl BO3AYILIHONR CPEIEI.

7.8 IIpy IpOEKTUPOBAHUM MECT COIPSDKEHHUS MOAAFOIIIX H OTBOMAIIHX BO3LYX
FOPHBIX BEIPabOTOK APYr C APYrOM H C BEHTHISIIHOHHBIMH KaHAJIAMH ClefyeT
obecrneyrnBaTh MaKCUMANIbHYIO IUTaBHOCTh IIOBOPOTOB s 00eCeYeH s CHUKEHHS
MECTHOTO COIpPOTUBNIEHHs. JIId CHM)KEHHS 3HA4YEHHs MECTHOTO COIPOTHBIICHHS
PEKOMEHyeTCsl BHIOMpATh BU TOBEPXHOCTH COPSDKEHHS O00HEIH T0BEPXHOCTH
CTPYH BO3IYIIHOIO IIOTOKA, QOPMHUpPYIOLIEHCs IpK lepexoie U3 ONHON BEIpaboTKH
(BEHTHJILHOHHOIO KaHana) B APYTYIo (BeHTHISIMOHHBIN KaHAT), KOTOPask MOXKET
OBITE yCTaHOBJIEHA HA OCHOBAHHH MaTeMaTHYECKOIO MOIEIUPOBAHHSI.

7.9 MaKcnmaJILHyfb NIPOTSKEHHOCTh TOHHEJEeH L'npcﬂ, UL KOTOPBIX
1enecoobpasHO0  NPHMEHATH IOIEPedHYI0 CXeMy BEHTHIALMH, CIeIyeT
yCTaHaBIMBaTh, INPHHUMAass BO BHHMAaHHE C OJHOM CTOPOHBI BO3MOYKHOCTH
COBPEMEHHBIX BEHTHUIIALMOHHEIX YCTAHOBOK (fenpeccuro Hy, IpOHU3BOANTENBHOCTE
(Os), a ¢ Ipyro#l CTOPOHBI MOTEPH NaBIEHHS B BEHTWIAIMOHHBEIX KaHalax H
BeIpaboTKax AP [UIsd II0/la4y CBEXEro BO3yXa M yIOaJIeHUs 3arpsA3HEHHOr0 BO3AyXa
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WA TIOXAapHBIX M JBIMOBEIX TIa30B. 3HaueHHE Lppe; CIERyeT ONpenemiTh H3
HepaBeHCTBa H; > AP.

8 IlpaBuia NpoeKTHPOBAaHHA KOMOHHHPOBAHHBIX CX€M BEeHTHJISIHH

ABTOJ0POKHBIX TOHHeJIeH

8.1 KoMm6HHHpOBaHHBIE CXeMBbl BEHTHIIMHM IOJDKHBI COYETATh 3JIEMEHTEI
IIPO/TOJIBHOM 1 IIOTIEPEYHOM CXEM BEHTHIISAIINH, HCIIOIB30BaHNE KOTOPBIX BO3MOXKHO
KaK B paslHyYHBIE IEPHOJBI BPEMEHH, TaK U OJXHOBPEMEHHO.

8.2 B aBTOHOPOKHBIX TOHHEIIX C UIHHOM, npepbimarommei 1000-1500 M, npu
IBHJKEHWH TPAHCIIOPTA B IPOTHBONOJIOXHEIX HAIPaBIEHUSIX B 9KCIUTYaTallHOHHOM
BEeHTHJIAIIUH CIIEAYeT IIPUMEHSATh IPOJOJBHYIO CXeMy BEHTWIALUM (CM. PUCYHOK
6.2), a B aBapUIHBIX PEXUMaX — PEBEPCHBHYIO IIPOJOIBHO-TIONEPEYHYIO CXEMY, B
KOTOPOM CTpYHMHBIE BEHTHIATOPEl MOTYT HCIIONB30BaThCA B  KauyecTBe
BCIIOMOTaTEIBHBIX BEHTUISTOPOB (PHCYHOK 8.1).

B N\ Ay =X mmmr o~ __/ ===
01> = \"" 4_—’0 < 43 < 4_—>0

4

] — BEHTHJIATOp OBIMOYIATEHHUs; 2 — KaHall ABIMOYIaIeHus; 3 — CTpyMHEIE BEHTHIATOPEL; 4 —
od9ar moxapa
—> — HalpaBJIeHHE ABMKEHHS BO3yXa IPH HOPMAJIBHOM PEXKHUME BEHTHIISIIIAH;
®—>— HanpaBlcHHE IBIDKEHHS BO3/yXa IIPH aBapHIHBIX peXUMaX BEeHTHIIAIIHH;
= === % — HalpaBlleHHe IBHXEHHS [0KapHBIX H JBIMOBEIX Ia30B IPH aBapHiHEIX peXuMax
BEHTHUIIAIHH

Pucynok 8.1 — PeBepcHBHasl IPOJAOJIBHO-NIONIEPEYHAS CXeMa PH OPraHU3aANHH
ABIMOY/aJIeHHSI H3 TOHHeJ/ISl IPH BO3HHKHOBEHHH N0Kapa

8.3 B ToHHemAX qnuHOH, npeBsiuaronieif 1500 M, mpyu HaJHYUH BEIPabOTOK,
CBA3BIBAIOIMX LIEHTPAJIBHYIO 4acTh TOHHENS C IIOBEPXHOCTHIO, H BO3MOXXHOCTBIO
pasMelleHus B 3THX BEIPA0OTKaX HalHETATENBHBIX U BCACBIBAIOIIMX BEHTHIATOPOB
IOIIyCKAETCsl NPUMEHSTh CXeMy BEHTWIALMH, IPEIIIONAararollylo MOJHYI WIH
YaCTHYHYIO 3aMeHy BO3[yxa II0 JyMHe TOHHens (pucyHok 8.2). J[lnd
IpeIOTBPalleHUs UPKYIIAIHE BO3AyXa PACCTOSHHIE MEXITY MECTOM CONPSDKEHHMS C
TOHHeJIEM BBIPaOOTKH, 1O KOTOpPOH CBEXHI BO3NYX HATHETA€TCH B TOHHEIb, U
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MECTOM COIPSDKEHMsI C TOHHENEM BBIPAaOOTKH, II0 KOTOPBIM 3arps3HeHHBIN BO3IYX
yhaisieTcs B atMocdepy, JO/DKHO MpeBsiaTh 30—50 M.

]\K \r54a/»//2

~GEE = e, e, v
—_—

Soo oo B 2o

I — BcachIBarOIMui BEHTHIATOP; 2 — HATHETATENBHBIH BEHTUIIATOD
—> — CBeXHMH BO3AYX; --=P— 3arpa3HCHHBIA BO3IyX
Pucynok 8.2 — CxemMa BeHTHISIHH NIPH NOJHOM MJIH YaCTHYHOI 3aMeHe
BO3JyXa IO JJHHE TOHHEJSA

8.4 JlelMoyjaneHHe B ciydae BO3HHMKHOBEHHS IIOXKapa I CXEMS],
IIpe/ICTaBIeHHOM Ha PUCYHKe 8.2, OCYIIECTBISETCS 10 BEIPaOOTKE, CBA3BIBAIOIIEH
TOHHEIb ¢ aTMochepoit. CTpyHHbIe BEHTUISATOPEI, PACIIONIOKEHHEIE CIIpaBa U cleBa
OT CTBOIIa, BEIIOJHSIOT BCIIOMOTaTeNbHbIe GYHKINH, OJIOKUPYS pacnpocTpaHeHue
JBIMa K IIopTanaM TOHHeNS (PUCYHOK 8.3).
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1
1
1
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1 — cTBON; 2 — cTpyitH 3 TUJISTOPEI; 3 — ouar moxapa;
— HalpaBJIeHHE JBIKEHUS TOHHEIBHOTO BO3MyXa;
-=--> — HanpaBJIeHHe JIBMKEHHUS TTOKAPHBIX U JHIMOBEIX ra30B;
¢— _ panpagneHue N0OJa4H BO3IyXa CTPYHHBIMH BEHTHISTOPAMH

Pucynok 8.3 — IlponoJibHasi cxeMa BeHTHJISIIHHE ¢ MACCOBOH BBITAXKKOH
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8.5 s opraHM3aniy MacCOBOHM BEITSDKKH JBIMA IIPYU HAIHYHME CEPBHCHOIO
TOHHEJIA, IIPOXOAILETO NapajlIeIEHO OCHOBHOMY TOHHEIO M COeJUHEHHOTO C HUM
cbolikamu, ciemyeT HCIONB30BaTh BEHTHISTOPEI, PACIOJIOXEHHBIE HA IOpTANax
CEPBUCHOro TOHHENS (pUCyHOK 8.4). CTpyitHBIe BEHTHISTOPEL, KaK H JTS CXeMS],
NpUBEJEHHOM Ha pHCYHKe 8.3, BEIIIOJIHIIOT BCIIOMOTaTeabHbIe QYHKIIHH.

IIpy sKCHIyaTalMOHHBIX peXMMax BEHTHIAIMH B CIydae HEBBICOKMX
3HAYEHWH WMHTEHCHBHOCTH [BIDKEHHS TPAHCIOPTHBIX CpEICTB BEHTHIISIHIO
TOHHEJA CJeNyeT OCYIUECTBIATh IO IIPOJONBHOM cxeme. IIpm BEICOKOI
WHTCHCHBHOCTH [BM)KEHHS TpPAHCIIOpTa CXeMa BEeHTWJIALWH, u300pakeHHas Ha
pucyHke 8.4, IIErKO IIepecTpaHBaeTcsi B IIPOJOIBLHO-TIONEPEYHYIO CXEMY,
OPUBEJECHHYI0O Ha pPHCYHKEe 8.5, IpM KOTOpPOHM CBEXHH BO3AYyX IIOHAETCS
BEHTUWIATOPAaMH, PACIOI0XEHHBIMH Ha IIOpTaje B CEPBUCHBIM TOHHENb, a U3 HETOo
gyepe3 cOOMKM NOCTymaeT B TOHHENb C BO3MOXKHOCTHIO [BHIKEHHS IO HEMy B
[IPOTHBOIIOJIOXKHBIX HAalIPaBIEHUIX.

rd N

—» — HallpaBJICHHA IIOJa4YH BO3] L C’I'pyﬁH]':IMH BEHTHIIATOPaAMH H ABHXKEHHA BO3AYyXa IIPH
HOPMAaJIbHOM PEXHUME BCHTHIIAIIHNH,
¢—> _ panpaBeHN IOKATH BO3AYXA CTPYMHEIMH BEHTHIATODAMHE M BH)XEHHS BO3IyXa IPH
aBapUHHBIX peXXUMax BEHTHIIAIINH;
=== =P — HalNpaBJICHHE OBHXKEHHA IIOXKAPHBIX H IHIMOBBIX Ia30B IPHM aBAPHIHBIX pexmMax
BCHTHIIAITHH
Pucynok 8.4 — CxeMbl BeHTHJISIIHH ABTOAOPOKHOI0 TOHHEJS IIPH

JKCINYaTAIHOHHBIX U aBapm‘ime peARHuMax IPOBETPHBAHUHA
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—_—— HallpaBIIEHHE NBHKEHHA CBEXETO BO3J1YXa;

el HalpaBJIEHHE IBHXEHHA 3arpA3HCHHOI0 BO34yXa

Pucynok 8.5 — IlpogosHo-nonepeYHasi cxeMa BEHTHJISIIIHH aBTOI0POKHOI0
TOHHEJIS NPH 3KCIIyaTAHOHHBIX PeXKHMAX NPOBeTPHBAHUS

8.6 MakcuMaibHasi IPOTSDKEHHOCTh TOHHENS, PH KOTOPOi# IenecoobpasHo
IIPEMEHEHHE IIPOAONBHO-IIONEPEYHON CXeMbl BEHTHIIAIUH, HCIOIB3YIOeH
BBIIONIHEHHEIM B IpefellaX CEeYeHHS TOHHENS BEHTHIAIMOHHBEIA KaHAal,
yCTaHaBIMBAETCA aHAJOTHYHO IIoIepedHo# cxeme (cM. 7.8) M, Kak IpaBuio, He
npeBelmaer 5 kM. OO6nacTe NpUMeHEHHsS IPOJOJBHO-IIONEPEYHOM CXEMBI
BEHTHUIIAIMY (MaKCHMaJbHas IPOTSHKEHHOCTh TOHHEIS) MOXKET OBITh pacIliupeHa 3a
CYET MCIOJIB30BAHUSA CTPYHHBIX BEHTHIISATOPOB, CIIOCOOCTBYIONIIHX OOECIEYEHUIO
HEeoOXO0MHMMOT0 paclpee/ieHHs] BO3AYIIHEIX IMOTOKOB IO KPBUIESM TOHHENS HIIH
YBEMHYMBAKOIIMX PacXo]] BO3AyXa, IOCTYIAIOIIEro B TOHHENH (PHCYHOK 8.6).

4 |
/| / ~
l kY / X A A ’/v
T | Somo m oo me,
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2

I — ToHHENE; 2 — NOJAIOIMHH KaHaT; 3 — CTBOJ; 4 — HATHETATeNbHEIH BEHTH/IATOP;
——>— HanpaBJIeHHe ABMKEHHS CBEXKETO BO3AYXa;
- - = — HanpaBJeHHe ABHKEHUsI 3aTPSI3HEHHOr0 BO3IyXa

Pucynok 8.6 — IlpogoibHo-nonepeyHasi cxeMa BeHTHJISAIUH
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8.7 blOKOBYIO CXeMy BEHTHIISIINHA CIEAyeT IPHUMEHSATE IIPY IJIMHe TOHHeIeH,
NPEBBIIIAIOIIEH 5 KM, MM IIPH MEHbIIeH JIHHE, B ClIy4ae 3HaUHTeIbHOrO TpaduKa,
WIA TPH TPOTHBOIOJIOXHBEIX HAalpaBICHUSIX MABYWIKEHMsI TPAHCIOPTa, ECIH
HEeLeNnecoo0pa3HOCTh IPHMEHEHH ST OJHOM U3 BBIIIIE OMMCAHHBIX CXEM BEHTHIISAIHH
MOATBepXIaeTcs pacyeroM. Jng peammzamuu OIOKOBOM CXeMBI BEHTUIISIIMU
CIeIyeT WHCIIONb30BaTh BBEIPAOOTKM, MMEIONIME Aa’spOAUHAMHUYECKYID CBS3b C
IIOBEPXHOCTBIO (CTBOJEBI, IITOJNBHU M T. IL.), ¥ CHCTEMY, IPUIEralOldX K 3THM
BEIpab0TKaM BEHTHUIIALMOHHBIX KaHATOB (BBIIOJHEHHBIX B MOJIIMBHOM IIOTOJIKE,
HaxOIUIUXCA  IOJ  IpOe3KeH  4YacThio,  SBISIOIMXCS  BEIPabOTKaMu,
PAacIIoNIOXEeHHBIMH NapalIesIbHO TOHHEIO).

9 IlpaBuia cOopa HCXOAHBIX AAHHBIX QA NPOEKTHPOBAHHSI CHCTEM

BEeHTHJISIIIHH aBTOJOPOKHBIX TOHHeJIeMH

o Hayaja NMPOEKTHPOBAaHUS CHCTEM BEHTHIISAIHMHM aBTOJOPOXKHEIX TOHHEei
AOJDKHBI OBITH NMOJTy9eHHl OT TEXHHYECKOTO 3aKa34HKa MM COOpaHbI CIIETyOIHe
JaHHBIE.

9.1 PaiioH pasMeleHHsl TOHHEIS: TOPOJ HIX 332 TOPOIOM.

9.2 'eoMeTpryecKue XapaKTePUCTHKH TOHHEIIS:

- JUIMHA TOHHEIS,;

- cedeHHe (IIepuMerp);

- IPO(HUITE TPacChl TOHHEIS, ONIPe eSO YKIOHEI Pa3IHHEIX yIaCTKOB;

- THO  OOJenKM, ONpefelsIONIMiI INepoXOBATOCTH IOBEPXHOCTH M
a’poZMHaMHUYECKHE KO3 PULUEHTHI TPEHUS,

- KOJIMYECTBO YUIMpEHHWH (Cy)XKE€HMH) cedeHHs IO Tpacce TOHHend. Ilpu
YCTaHOBKe B TOHHEIIE MOLIKMBHOIO IIOTOJIKA €ro 00Ias poTsHKEHHOCTh K CEYEHHE.

9.3 AsponuHaMUYecKue XapaKTEPUCTHKH TOHHEIS:

- a3pOoAMHAMHUYECKHA KOIQOHIMEHT TPEeHHS Ay B 3aBUCHMOCTH OT
LIEPOXOBATOCTH IIOBEPXHOCTH OONENIKH TOHHENs, NMPUHHMMAs CpelHee 3HAUEHHE
0,024, usmensercs B untepBane 0,015-0,06. MeHblllee 3HaYeHHE OTHOCHUTCH K
CIUTOLIHO¥ OOIENKe C IMIaIKoH OBEPXHOCTHIO0, G0lbIIee — K IIOBEPXHOCTH ¢ rpy6oif
IIIEPOXOBATOCTRIO, HAIPUMED, TFOOUHIOBOH KpeIy;

-  KO(Q(QHUIHEHT MEeCTHOTO CONpPOTHBIEHHMs IIOpTala C HCXOJSIeH
BEHTUIIALIMOHHON CTpyeH &gy MpHHHMaeTcs paBHbM 1. Koaddwumuent mectHOrO
COIIPOTHBJIEHH ITOpTalla C BXOISAIIEH BEHTHIALIMOHHON CTPy€eH 3aBHCHUT OT GOpMEI
mopTtana. Jlis nmoprana ¢ pactpybom BemmumHa Egx cocrasiser 0,1. J{nga o6sranoi
dopMEI cedeHns nopTana &y = 0,5;

- koo unueHT obTexanus noprana Co IPH BO3MEUCTBUM BETPOBOH HATPY3KH
npuHHMaeTcs paBHbIM 0,7;
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- KO3G(HIHEHTH MECTHBIX CONPOTHBIEHHH PaCIIUpeHHi &, W CyKeHH# &,
PacCYUTHIBAIOT B 3aBUCHMOCTH OT COOTHOIIIEHHUS CEUEHHUH B «y3KHX» H KIITHPOKHX»
MECTax II0 TPacce TOHHEN.

9.4 XapakTepHcTHKa TPaHCIIOPTHOTO IIOTOKA:

- YUCJIO NIOJIOC BIDKEHNUS,

- HalpaBlieHHE [BIDKEHHE TPAHCIOPTHBIX CPEACTB IO II0JIOCAM IBHYKEHHMS
(oZHOHaNpaBlIeHHOE WK JIBYHAINPABIEHHOE);

- YCTaHOBJIEHHAs CKOPOCTb ABMIKEHUSI IO KaXKAO0H MOJIoCeE;

- CpelHHE HMHTEHCHBHOCTH TPAHCIIOPTHOTO IIOTOKA B YCIIOBHBIX JIETKOBBIX
(TIpMBeNeHHBIX) aBTOMOOMILIK JUIS HYaca MUK Dypumyer IPH YCTAHOBIEHHOH
CKOPDOCTH JABMIXEHHS M CKOPOCTH IIpH 3aMeIJIEHHOM MABMXEHUH Dipummsav. B
3aBUCHMOCTH OT paiioHa pasMelleHHs TOHHeN S (TOpPOICKO MK 3a 4epToi ropoja)
U HalpaBlIeHWH IBIKEHHUS TPaHCIOPTHBIX CPeICTB (OJHOHAIPABIEHHOM HIIH
3HaYEHUS  COOTHOIIEHMH  MEXJJy  HHTEHCHBHOCTSAMHM
3aMeUICHHOTO JBIDKEHHUS U JIBK)KEHHUA C YCTaHOBIEHHOH CKOPOCTHIO O = Dyyp u i sam

! Dup u.rin.yer TPUBEIEHEI B Ta0HIE 9.1.

I[Ipumeqganne—DB pexume «pobkay KOIHYECTBO YCIOBHEIX JIETKOBEIX (IPUBEIECHHEIX)
aBTOMOOHMNIEH 32 1 ¥ JUIT FOPOACKHUX M 3arOPOJHEIX TOHHENEH COOTBETCTBEHHO COCTABIAET 165
YCIIOBHBIX JIETKOBBIX aBTOoMOOMNe# u 150 ycIOBHBIX JIETKOBEIX aBToMOGHeH B 1 4 Ha 1 xm

JIBYHaIIpaBJIeHHOM)

II0JIOCEI ABHIXKECHH,

Tabnumna 9.1 — CooTHomeHne MeKAY HHTEHCHBHOCTAMH 3aMeJJICHHOIO
ABHKEHHS H ABHKEHHS C YCTAHOBJIEHHOH CKOPOCTHIO &

Bun rornens TopojcKue TOHHEH ToHHENH 332 TOPOIOM
OpHo- HBy- Onno- By-
HalpapJIeHHOE | HalpaBJIeHHOE | HAPaBIEHHOE | HAPaBIEHHOE
IBIKEHHE JIBHIKEHHE JIBHOKEHHE IBHIKEHHE
CooTHoIenue & 0,5 0,57 0,39-0,47 0,43
- CTPYKTypa TpaHCIOPTHOIO TIIOTOKa (MHTEHCHUBHOCTH IBMYKEHMUS

TPAHCIIOPTHBIX CPEJICTB Pa3IHYHOTO THIIA):

JEerKoBoi aBroMoOune A; (¢ OeH3WHOBBIMH A,s ¥ JW3EILHEIM A,
JBUTaTeJIsIMH );

JIETKUH rPY30BOX TPaHCHOPT by (¢ 6eH3uHOBEIM By p6 M TU3eIBHBIM By
JIBUTaTesIMH ) Maccoii 1o 3,5 T;

TsDKEJIBIH TPy30BOM TpaHCHOPT (C JU3€NBHEIM JBUraTeneM) Br,: Maccoit no 15
T (Tpy3oBble aBToMOOMIM M aBTOOycel) — Bmp; Maccoit mo 32 T (rpys3oBhle
aBTOMOOMIIM C NPHILIENIOM H NOIYNPHLENOM) — Brp).

IIpx OoTCYTCTBHMU JaHHEIX O CTPYKTYpe TPaHCIIOPTHOTO IIOTOKA [IOIYCKAaeTCs
MIPUHUMATH CIIeAyIolee:

38 B HALOP




CIl1-96.1325800.2017

- HHTEHCHUBHOCTb JBIDKEHUS TSDKEIOr0 IPy30BOro TpaHcnopTa By, cocraBnser
¥, % ot 0bmel MHTEeHCUBHOCTH ABIKEHUS Co mugyer;

- MHTEHCHBHOCTD ABIDKEHHUS JIETKOTO TPy30BOro TpaHcnopTa by, cocrasmser
Y, Yo OT MHTEHCHBHOCTH JBM)XEHHS JIETKOBBIX aBTOMOOMIIEH Ay

- HHTCHCHBHOCTBH [BMJXKEHMs JIETKOBBIX aBTOMOOWJIEH C IHU3EIBHBEIM
JIBUTATENEM Aj; COCTABIAET ®, % OT 00Iell MHTEHCHBHOCTH ABIKEHHUS JIETKOBBIX
aBTOMOOuIeH Aj;

- MHTCHCHBHOCTH [BIJKEHHS JIETKUX TPY30BBIX aBTOMOOWIEH ¢ MHU3eIBHBIM
nBurarteneM by cocTaBnseT 6, % 0T 00lle# HHTEHCHBHOCTH IBH)KEHHUS JETKHX
rpy30BBIX aBTOMOOUIEH B rp;

- HHTEeHCHUBHOCTE JABIDKEHHUS THKEJIOr0 IPY30BOI0 TpaHCIIOpTa Maccou 1o 15 T
Brp1 cocraBnser B, % oT obmel HHTEHCHBHOCTH IBIDKEHHS TSDKEJIOTo IPy30BOIO
TpaHcnopra By,

OpueHTHpOBOYHEle 3Ha4YeHUs BenmuwuwH ¥, y, ®, o, B AN ycpeaIHEHHOro
TPaHCIIOPTHOT'O IIOTOKA IIPUBEIeHk! B TabmuIle 9.2.

Tabnuna 9.2—-Koadduunentsl, onpeneisiiomue CTpYKTYPY TPAHCIOPTHOI O
NOTOKA

Koaddunuenr, % ¥ Y ® c B
3HaueHne KodhbHIEeHTa 20 10-25 20-30 4-50 58-83

9.5 Onpeaenenne  BbIOPOCOB  3arpsA3HSAIOIIMX  BEUIECTB  OT

aBTOMOOHJIbHOIO TPAHCHOPTA

BEIOpOCEl  3arpsA3HSIOIIMX BEINECTB pPACCUUTHIBAIOT IS  EAMHHYHBIX
TPaHCIOPTHEIX CPEJICTB B COOTBETCTBHM C SMHUCCHOHHBIMHU cTanzaptamu K2, K3,
K4, K5, ycranosnennsivu B Poccuiickoit @eneparmu (cM. npunoxenus A—JT).

B xayecTBe 6a30BOr0 ypoBHS HCIONB3YIOT IOKa3aTens O 1, onpeneeHHEIH 1
ycmosuii 2010 roma u XapaKTepHU3YIOIIMM OTHOCHUTENBHOE KOJMYECTBO
TPAaHCIOPTHEIX CPEINCTB B aBTOMOOMIBHOM IIapKe KaXKJOTO perdoHa, TIie
OCYIIECTBIIIETCS COOPYKEHHE TOHHENS, MCIONB3YIOMUX TOIUIMBO C Pa3iIUYHBIMU
SKOJIOTHYECKMMH CTaHIApPTaMH BBIOPOCOB 3arps3HSIOIMX BellecT (Tabmuua 9.3).
Iloxaszarens D1 yuHuTEIBaET HOJIO TPAHCIIOPTHBIX CPEICTB B aBTOMOOUIBEHOM IIapKe
Ka)KZI0TO PErHOHA C y4eTOM AEeHCTBYIOIMX paHee SMHUCCHOHHEBIX cTaHmapToB KO u

K1.
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T ao6onwuuoga

9.3 — XapakrepucTuka nokazarteis J1 ¢ yderom
OPHEHTHPOBOYHOI0 €OCTABa ABTOMOOHIIBLHOIO

%

napka, %
Tun TpancnopTHOro 3HagenHe noxazarensd 31, %, OTHOCHTEIEHO SMHCCHOHHEIX
cpencTBa CTaHJIapTOB
KO K1 K2 K3 K4 K5

JlerkoBsie ¢ O€H3HHOBEIM 14,87 3,95 12,40 20,87 43,64 4,27
JIBHTATelIeM
JlerkoBBIe C TH3EILHEIM 2,34 1,75 8,11 32,7 49,25 5,85
JIBHraTelIeM
Jlerkue rpy3oBsIe ¢ 36,20 14,31 20,93 22,68 5,87 0,00
OEH3MHOBEIM JIBHTATENIEM
Jlerkue rpy3oBsie ¢ 4,36 1,97 8,26 37,80 47,60 0,00
JTH3ETHEHEIM IBATATEIEM
TsoKenble Tpy30BEIE C 4.07 5,11 16,08 28,45 12,07 34,22
JTH3EIBHBIM JIBUTATEIIEM

ITomumo mokaszatens D1 Moryr OBITH NMpHMEHEHBI IOKazaTeqd D2 u 33,
KOTOPEIE XapaKTepHU3yIOT aBTOMOOMIBHEIM Iapk ¢ Oojiee BBICOKHM MPOIEHTHEIM

3HAaUYCHHUEM aBTOTpaHCIIOPTa C OSKOJOIHYEeCKHMMH CTaHIapTaMH HHXE, YeM K1

(Tabnuna 9.4).

Tabnuua 9.4—-Kpurepun ans BeiGopa nokasareseii 31, 32, 33 (oT4eTHbI

rox—2010r.)
Tun TpaHCmOpTHOTO CpencTBa [TpoueHT aBTOMOOHIIEH C 3KOJIOTHIECKHM
cTaHmaproM Hmxe ctaHnapra K1
31 92 B
JlerxoBele ¢ OEH3HHOBBIM JIBHTATENEM <20 % 20%—-30% >30%
JlerkoBsI€ C TU3ENEHEIM ABATATEIEM <5% 5%-30% > 30 %
Jlerxue rpy3oBEle ¢ OEH3HHOBEIM <40 % 40 % - 60 % > 60 %
JBHTATENIeM
Jlerkue rpy30BbI€ C TH3ETHHBIM <5% 5%-25% >25%
IBHIaTelIeM
TspKestbie TPY30BEIE ¢ TH3ENLHBIM <5% 5%-40% >40%
JIBHTaTE]IeM

9.6 AspoauHaMHYecKHe XapaKTePHCTHKH TPAHCIIOPTHBIX CPEICTB
MupeneBo cedenue Sy, #H Ko3dduimeHt nobosoro conpotusieHus C,
TPaHCIIOPTHBIX CPEICTB IPUHUMAIOT 110 JaHHBIM TabauIE! 9.5.
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Tabnummoa 9.5-3nayenus Sy 1 Cy, XapaKkTepu3yoLIUe pPa3jiundHble THIbI
TPaHCNOPTHBIX CPeACTB

Haumeno- 3HaueHHs NOKAa3aTeNs AJist THIA TPAHCIIOPTHOIO CPENCTBA
BaHHe Jlerkossie Jlerxue rpy3oBsle Tspxensii rpy30Bo#
[IOKa3aTess aBTOMOOHITH aBTOMOOHIIH TPaHCHIOPT (AM3ETILHEIH)
c Oensu- | c mmsenb- | ¢ OeH3W- | C AM3ETB- | MAccoif 0 | C IPHIENOM U
HOBBIM HEIM HOBBIM HEIM 15tm TOJTYTIPUIIETIOM
IIBHTA- IIBHTA- IBHTa- IIBHTA- aBTobycel | Maccoif mo 32 T
TeIeM TeleM TeJleM TeJleM
Sy, M* 2 2 3 3 5 7
Cx 0,35 0,35 0,35 0,35 0,8 0,8
C*; 0,4 0,4 0,4 0,4 1,0 1,0
IIpuMedanue—C* —xoaddHimeHT 1060B0T0 CONMPOTHBIECHHS CTOSMETO aBTOMOGHIIA.

9.7 MereopoJioruyeckre mapaMeTpsl aTMOC(EpPHOro BO3AyXa y IOPTAIOB
TOHHEJNS, oporpajudveckas XapaKTepHCTHKa MeECTHOCTH, (OHOBEIA YpOBEHb
3arpsA3HEHUN aTMoc(epHOro Bo3ayxa:

- TEMIIEpaTypa HapyKHOI'0 BO31yXa far;

- OTHOCHTENbHAS BIaXHOCTh HAPYKHOTO BO3IYXa (ar;

- aTMOocepHoOe JaBiieHHe Pj;

- Ul aBTOJOPOXKHEIX TOHHEIEH B TOPHUCTOM MECTHOCTH [JONOJHHUTENBHO
YYHTHIBAIOT BBICOTHI IIOPTAllOB TOHHENA Hal YPOBHEM MOpS, MaKCHMAaJBHYIO
BEICOTY 'OPEI, Y€pe3 KOTOPYIO IPOXOJHUT TOHHENb, [y, TeMIepaTypy atMochepHoro
BO3/yXa I U JaBJICHHE BO3[lyXa Ha 3TOH BEICOTE Pr.

- XapaKTEepUCTHKa pO3bl BETPOB y KaXIOr0 H3 IOPTAJOB, IO KOTOPOt
YCTaHaBJIHBAETCS COYETaHUE HAIIPaBICHHS BETPa OTHOCUTEIHFHO OCH TOHHEIS H €0
CKOPOCTh, IPUBOJIIEE K MaKCUMaIbHOMY 3HA4EHHIO BETPOBOIO BIUSHHS.

10 ITocsieqoBaTeILHOCTE NPOEKTHPOBAHUA BEHTHJISIHH ABTOJOPOKHBIX

TOHHeJIeH

ITporecc IpOEKTHPOBAHUS TOHHENBHOW BEHTHIIAIMM BKITIOYAET CIIEXYIOIHE
STaIBL:

- IIOJIyYEHKe ¥ aHaIU3 UCXOHBIX JaHHBIX;

- TIOMCK TEXHHUYECKOW MHGOpMAIMH IO OKCIUTyaTHPYEMOMY TOHHEIIO CO
CXOIHBIMH TEXHHYECKUMHU XapaKTepHUCTHKAMY;

- IpeaBapuUTENLHBIA YKPYITHEHHBIH pacdeT BEeHTUISILIMOHHOIO BO31yX000MeHa
1715l Haubolee THKEIoro, 4acTO IOBTOPSIONIErocs 3KCIUTYaTalHOHHOTO PEXIMA;

- aHaNIK3 TpebOBaHU 10 IPOTHBOABIMHOM 3aIIUTE;

- BRIOOp CHCTEMBI BEHTHMIAIMK Ha OCHOBaHHM aHAJTHM3a BO3MOXKHEIX CXEM C
YYETOM ONTHMHM3aLKH KalluTalbHBIX 3aTpaT Ha COOpPYXEHHEe H pa3MelleHHE
BEHTHJIALIMOHHBIX Y3JI0B (3aHMi), BEHTHIAIMOHHBIX KaHAJIOB (TOHHejeH),

B HABOP
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BEHTHJIAITHOHHBIX INaXT MM IOTONEH (C O0s3aTelbHOM OIEHKOM BO3MOMKHOCTH
HCTIONb30BaHMsI BPEMEHHEBIX BBIPAOOTOK, IpeZycMaTpHBaeMBIX IO TEXHOJIOTHH
TOPHOIIPOXOAYECKHX paboT);

- QHAIIM3 BEPOSITHOTO BO3IEHCTBUSA BEHTUIIALIMOHHOTO BEITSDKHOTO BO3/yXa Ha
OKpYXaroIllyxo Cpeny;

- TONHBIA pacyeT HeoOXOIMMOro BEHTH/IAIMOHHOIO BO3MyX00OMeHa s
Pas3IMYHAIX PEXXUMOB JBYDKEHHUS TPAHCIIOPTA;

- pacdeT ecTeCTBEHHOIO BO3AyX0OOMeHa TIOJ BIMSHHEM HapyXHOM
aTMoc(ephl ¥ IBIKEHUS aBTOTPaHCIOpTa (TIOPIIHEBOIH 3ddeKT);

- [OpeIBapHUTENbHOE  COINACOBaHME  CO  CIELHUAINUCTaMH  JAPYTHX
TEXHOJIOTHYECKUX CIELMalIbHOCTEH, y9acTBYIOIIMX B IPOEKTHPOBAHHH OOBEKTA,
BO3MOXXHOCTH pa3MEIleHHss K IPHHIMIHAIBHEIX 00BEMHO-IIIaHHPOBOYHBIX
PelIeHHH BEHTHIIALIMOHHEIX COOPYIKEHHIH;

- Q3pONMHAMHYECKHe pacdeThl 3JeMeHTOB cucTeMbl. OnpeneneHue
HeOOXOMMMBIX TEXHHYECKUX [1apaMeTPOB TOHHEIBHBIX BEHTHIATOPOB. IToroToBka

U Tepeqaya 3aJaHus Ha 3JIeKTPOCHa0XeHne OCHOBHBIX BEHTHIISATOPOB.
I[Tpumedanue—IIpa BEMOMHEHHH TPOEKTa 0COBO CIIOKHOTO TOHHEIS LIeNecoobpasHo
BBIITOJTHUTH MaTeMaTHYECKOE MOIETHPOBAaHNE BEHTHIISIHOHHEIX PEKIMOB;
- IPOCKTHPOBAHHE BCIIOMOTATENbHON BEHTUIIALIMH — TOHHEIBHBIX CIIYKEOHBIX

(TexHUYECKHX) IOMEIIEHHUIA;

- BEIOOp BEHTHIISIIHOHHOTO 000pYI0BaHHS;

- JeTallbHas KOHCTPYKTOPCKas pa3paboTka BEHTWIAIIMOHHEIX KaMep,
BEHTTOHHEJIEH ¥ KaHAJIOB, 3MaHUH Ha MOpTallaX W BEHTHJIAIUOHHBIX INaXTax;

- KOHCTPYKTOpCKas pa3paboTka 3aIaHHi CMEXHEBIM CIIEIHAINCTOM, BKIIIOYAs
3NIEKTPOCHAOXKEeHHE M YIpaBJICHHE TOHHENBHON BEHTWISIMEH B pasIMYHBIX
TEXHOJOTHYECKHX PEXKHUMAaX;

- pa3spaboTKa aiIropuTMOB VIIpaBIEHHMsS BEHTIIALKEH B pas3IM4HBEIX
TEXHOJOTMYECKHUX PeXHMMax (IpH HaIMYHHM COOTBETCTBYIOIIETO TpeOOBaHHA B
3aJlaHiH Ha IPOEKTUPOBAHME Pa3/Ielia aBTOMATH3IAIHH);

- pa3paboTka KOMIIIEKTa rpahHIeCKUX MaTepPHAIIOB (YepTExXeH);

- COCTaBJICHHE IIOSCHUTEIBHOM 3alIHCKH;

- pa3paboTKa MHCTPYKLHMH IO 3KCIUIyaTallu¥ TOHHEILHOW BEHTHIALUH (IpH
HaJIMYUH COOTBETCTBYIOIIErO TpeOOBaHHUS B 3aJaHUH Ha IPOEKTUPOBAHKE Pa3ea).

11 IlpaBn1a MOHTa:Ka H KOHTPOJIb 32 BBIMOJHEHHEM PaGoT 10 CO3JaAHHIO

CHCTEM BEHTHJISINHM aBTOAOPOKHBIX TOHHe e

11.1 Ilepen HadalmoM MOHTaXXa CHCTEMBI BEHTHIIAIHH OCYIIECTBIISIOT
IIOArOTOBUTEJIEHBIE PabOTEHL.

11.1.1 IToaroroBuTeNnsHbIe paGOTH BKIFOYAIOT CIIEAYIOIKE STAIIBL:
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- IpAeMKa TEXHUYECKOH JOKYMEHTAITHH;

- TpueMKa BLIpabOTOK TOHHENS, MNpeAHA3HAYEHHBIX I YCTAHOBKH
BEHTUJISTOPOB;

- IPHEMKa BEHTUIIITOPOB;

- Pa3MeTKa MecT yCTaHOBKH BEHTHUIATOPOB ((DYHIaMEHTOB IS BEHTHIIATOPOB,
YCT2HOBIICHHBIX B BEIPa0OTKax, B T. 4. BEHTUIISTOPOB IbIMOYIAIEHUS i KPEeILICHHS
CTPYHHBIX BEHTHIIATOPOB).

11.1.2 JIuno, ocymiecTBIIONIEE CTPOMTENLCTBO, B cooTBeTcTBHM CII
48.13330.2011 (mymkT 5.4) IpMHEMAaeT OT TEXHMYECKOTO 3aKa3uMka pabodyro
JAOKYMEHTALlMI0O Ha CHCTEMY BEHTHJIALUH H OOKYMEHTEI OT IIOCTABIIHKOB
BEHTHJIALUOHHOIO 000pYyZOBaHUs, MOATBEPIKIAOIINX KAauecTBO IIOCTABIISEMOM
NPOIYKIIMH U €€ COOTBETCTBHE TPeOOBaHHUIM IIPOEKTA.

11.1.3 Texuuveckuif 3aKa3uuKk IepefaeT JHMILY, OCYIIECTBIITIOMIEMY
CTPOHUTENBCTBO TOHHEIIS, Ne0e3MIeCKyI0 pa30HBOYHYIO OCHOBY.

11.1.4 OcymecTBIsIOT BXOJHOH KOHTPOIIb BEHTHIISATOPOB, TOATBEPKIAMOIIHE
COOTBETCTBHE UX TEXHUYECKHX XapaKTEPHCTHK MIPOEKTHBIM XapaKTePHCTHKAM.

11.1.5 B MecTax yCTaHOBKHM BEHTHJIITOPOB PasMEYarOT HPOEKTHEHIE TOYKH
3aIMBKH (DYHIAMEHTOB WJIM KDEIUIEHHS CTPYWHBIX BEHTHIATOPOB. Pa3MeTKy
OCYIIECTBIIAIOT TEOAE3MYECKH, IPH IIOMOIIM TaxXeoOMeTpa C MOrPElIHOCTHIO
HU3MEpeHHUs JIMHEWHBIX pa3MepoB He Oomee +3,5 MM Ha gucranmum 300 M.
OTKIIOHEHME MONOXKEHHS TOYEK KpEIUIEHHS OT IIPOEKTHHIX KOOPAMHAT JODKHO
COCTaBIATh He Goyee +5 MM HIM COOTBETCTBOBATH TPeGOBAHMAM IIPOEKTHOMH

IIOKyMeHTaLlWH.

IIpuMedanune— B KavecTBe NPOEKTHBIX TOYEK KPEIIEHHs CTPYRHEIX BEHTHIISTOPOB
IeecoobpasHo HCIOIb30BATh EHTPEI OTBEPCTHHIA 10 aHKEPHEIE GOJITHI, C TOMOMBIO KOTOPBIX
OCYIIECTBIIAETCS MOHTAX CTPYHHBIX BEHTHJIITOPOB Ha KPOBJIE EPEKPHITHH.

11.1.6 Pe3ynbTaTel MOATOTOBUTENBHEIX pa6oT OGOPMIIAIOT aKTOM.

11.2 MoHTaK BEeHTHJIATOPOB

11.2.1 MoHTaX BEHTUIATOPOB ClIeIyeT BEIIONHATE B CIIELyIONIEM HOPSIKE:

a) OArOTaBIMBAIOT 6ETOHHEIH (yHIaMeHT 10/ IaTHOPMy BEHTHIATOPA;

6) ycTaHaBIMBAIOT paMy BEeHTHJIATOPA HA GYHAAMEHT U NPHABUTAIOT KaXIBIH
U3 BEHTUJIATOPOB K ITONEPEYHOH IEperopofke BEHTKaMephl B COOTBEICTBHHU C ee
YCTaHOBOYHBIM ILJIAHOM;

B) C IIOMOILBIO PETYIHMPYEMBIX BUOPOOIOP BEICTABISIOT paMy BEHTHIATOPA B
FOPU30HTAIBHOE MOJIOXKEHKE. 3aKPEILIAIOT BHOPOOIIOPE! K OCHOBAHHIO aHKEPHEIMH
fonxTamu;

I) YIUIOTHSIOT 3a30p MEXIy BEHTHJIATOPOM U OTBEPCTHEM MEPErOPOIKH C
TIOMOIIBIO PE3UHOBEIX JIEIIECTKOB;
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1) €CJIA BEHTHIIATOP IIOCTABILIOT B COOPAHHOM M TOTOBOM JJIS SKCITyaTallii
BHJIE, TO €r0 MOHTaX OCYIIECTBIISIOT Cpasy IOCIe JOCTABKH K MECTy YCTAHOBKH.

IIpu cTeCHEHHEBIX YCIIOBHX €r0 JOCTaBKH K MECTY MOHTaKa MU Ui yaoGcTBa
MOHTa)Xa Ha MECTE ero IIaHOBOH YCTaHOBKH IMpeaBapHTENFHO OH MOXXET OBITH
pa3obpaH Ha CIeAYIOIINe COCTABHbIE YACTH:

1) BXomHOM KOHYC,

2) KOpIIyCc BEHTHIIATOPA H pabouero Kojeca,

3) muddy3op BeHTHNATOPA,

4) paMa ¢ BUOPOH30JIATOPaMH,

5) BO3IMyIIHBIA KJammaH TUIa «b6abouxay;

€) MOHTHPYIOT aIlllapaTypy KOHTPOJIS COCTOSHHUS TeMITEPATYPBI OIIIHITHUKOB
U BUOpaIim.

11.2.2 MoHTaxk cTPpyHHBIX BEHTHIATOPOB

11.2.2.1 MoHTax CTpyHHBIX BEHTHIISTOPOB CIIEOyeT OCYIIECTBIATH B
COOTBETCTBHH C TpeOOBaHUAMM O€30MACHOCTH ¥ HHCTPYKLMEH NpeanpuaTHsS —
M3rOTOBUTENS BEHTHIITOPOB.

11.2.2.2 MoHTax CTpyHHBIX BEHTHJIATOPOB OCYIIECTBIISIIOT Y CBOJA TOHHENA
(au1e, 60KOBOM IIOBEPXHOCTH) B CIIEAYIOIIEeH MOCIeT0BaTEIEHOCTH:

- IpOBepKa TOTOBHOCTH CTPYHHBIX BEHTHIITOPOB K MOHTAXY;

- YCTaHOBKA CTPYIHHBIX BEHTHJISITOPOB B IIPOEKTHOE IOJI0XKEHHUE;

- MHCTpYMEHTaNbHas [IpOBepKa IOJ0KEHHS CTPYHHBIX BEHTHIIITOPOB.

11.2.2.3 K MOHTa)XXy IOIIyCKAarOTCsI BEHTIISATOPEI, IIPOIIENIINE BXOMHOM
KOHTPOJIb.

11.2.2.4 Crpy#iHble BEHTUIATOPHI YCTAHABIUBAIOT B MMPOEKTHOE MOJIOXKEHHE B
COOTBETCTBMM C pa3Me4YeHHBIMH TOYKAMHU KpEIUIEHHMS M HHCTPYKIHeH
NpeIPUATUSI-U3TOTOBUTEIS.

11.2.2.5 MHCcTpyMeHTaIbHYI0 IPOBEPKY IPaBIUIBHOCTH MTOJIOKEHUS CTPYHHEBIX
BEHTUJIATOPOB OCYILECTBISIIOT IPU IIOMOIIM TeOJe3MYecKOro TaxeoMeTpa IIo
KOOpAWHATaM KOHTPOJBHBEIX TOYEK, IPEdyCMOTPEHHBIX B IpoekTe. J[omycTHMBIe
OTKJIOHEHHS PE3YJBTATOB H3MEpPEHHH OT NPOEKTHBIX KOOPAMHAT KOHTPOJIBHEIX
TOYEK COCTABIISIOT He Oojee £20 MM B IJIOCKOCTH TOPHU30HTA U =15 MM IO BBICOTE
WY IPHHUMAOTCS B COOTBETCTBUH € TPeOOBaHUAMHU IPOEKTHON JOKyMEHTAIIHH.

11.2.2.6 DnexTpUYecKHi MOHTaX CTPYHHBIX BEHTHISATOPOB OCYIIECTBISETCS B
COOTBETCTBHH C HHCTPYKLHEH MpeanpHATHs-H3TOTOBUTEIIS.

11.2.2.7 Ilepemaua CMOHTHPOBAHHOM CHCTEMBI BEHTHJISIIMH TOHHEIS IIOJ
IIyCKOHalago4Hble paboTel oQoOpMIsSeTCs AakTOM, K KOTOPOMY IpHJaraeTcs
CJIeqyrolasl UCIIONHUTEIbHAs TOKYMEeHTallHs:

- paboyas JOKyMeHTalMs C BHECEHHBIMH B Hee U3MEeHEHUIMH, 0()OpMITEHHBIMHU
pa3spelreHHeM OT IPOEKTHOM OpraHHu3aluy;
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- JOKYMCHTEI OT ITOCTaBIIIHMKOB BEHTHIALIMOHHOI'O OGOPYﬂOBaHHH.

12 ITpasu/ia 1 NOPAAOK NPOBeJeHHS NYCKOHAJAXOYHBIX paGoT

12.1 Ilycxonanamogssle paboThL CIEAyET BEINONHITE Cpasy IOCIe MOHTaXA C
OENBI0 CHAaY¥ CHCTeMBl CTPYHHOM BEHTHIILMM TEXHHYECKOMY 3aKa34uKy IIO
IIporpamMMe U rpaduKy, pa3paboTaHHBIM TeHEePATBHBIM MOAPSAYMKOM MIIH IO €ro
IIOPYYEHHIO HallaJJOYHON OpraHu3aluei.

12.2 IlyckoHanagouHble paboOThl CHCTEMBI BEHTHIIAIMH TOHHENS BKIFOYAOT
clenyrolee:

- MHAWBHIYyallbHBIE HCIBITaHHS M IIyCKOHAJNALOYHBIE pabOTEI KaXKIOro M3
BEHTHUJIATOPOB, YCTAHOBJIEHHBIX HIIU B BEIPAOOTKAX TOHHENS, MK B CAMOM TOHHEIIE
(Ha cBojE B HHIIIE, DOKOBOM MOBEPXHOCTH) Ha IIOTOJOYHEIX EPEKPHITHX;

- KOMIUIEKCHBIE MCHBITAHHS M IIyCKOHAJaJO4YHBle pabOTEl CHCTEMEI
BEHTUIISAIIHN.

12.3 MHpvBrAyabHble HCIBITAHKS | ITyCKOHATA0YHbIE PabOTHI KaXK/0ro U3
BEHTHJIATOPOB BKJIFOYAIOT CIEAYIOIIEE:

- IPOBEPKY JIEKTPOIHUTAHHS;

- IpOOHEIH IyCK.

12.4 Tlepex mpoGHEIM IIyCKOM BEHTHISTOpA HEOOXOIMMO MOATBEPIMTE, UTO
3NEKTPOIIUTAHWE  IIONHOCTBIO  COOTBETCTBYeT  TpeOOBaHHSIM  JIBHraTells,
NIPUBEICHHEIM Ha 3aBOJICKOM TabIM4YKe ¢ IacIIOPTHEIMH JaHHEIMH ABHratens. JIjs
H3MepPEeHNs TapaMeTPOB 3JIEKTPONUTAHH A PEKOMEH/TyeTCs HCIIONB30BaTh IPUOOP COo
IIKAJION 110 HampspxeHuro snexTponutanus 0-1000 B u mo Toky 0-50 A.

12.5 ITpu npo6HOM ITycke HeOOXOIMMO ITOATBEPIUTH, YTO MOTPEDISEMEIH TOK
HaXOJUTCS B Mpejeiax MaKCHMalbHO IOIyCTMMOM HArpy3KH, YKa3aHHOM Ha
3aBOJICKOM TabJIMYKe ¢ IacIOPTHRIMY JAaHHBIMH JIBUTATEII.

12.6 Tlpu mnpobHOM IycKe, IO HAMpPaBIEHHIO BO3LYIIHOTO IOTOKA,
HEe0OXOIMMO IIPOBEPHUTH, YTO BEHTHIIATODP BpamiaeTcs B Tpe6yeMOM HalpaBIeHUH.
Ecii BeHTHIATOp BpallaeTcss B HEeNMpaBAJIBHOM HAalpaBjeHHM, HEOOXOIUMO
IIOMEHATH (Da3bI JNEKTPONUTAHKS B KIIEMMHOM KOJIOAKE IBUTATE)Is B COOTBETCTBUH
C PEKOMEHALMAMY 110 OOHAPYKEHUIO TEXHUYECKIX HEUCIIPABHOCTEIA.

12.7 KoMmIieKcHBIE HCHBITaHHS M ITyCKOHANAHOYHBIE pPabOTHl CHCTEMEI
BEHTHIIALHH OCYILECTBIISIOT B CIEAYIOIIUX PeKUMAX:

- IITaTHBIHM peXUM paboTEI,

- PEXHUM ABIMOYIaJICHHS.

12.8 KommneKkcHblE HCIBITaHHS W IIyCKOHAIAMO4YHbIE DPabOTEl CHCTEMBI
BEHTHJSILIMK B INTATHOM pEXHMME pabOThl OCYINECTBISIFOT C LENBH KOHTPOJS
CKOPOCTH BO3[yIUHOTO IIOTOKA B TOHHENE H €€ COOTBETCTBHSA MPOEKTHBIM
3HAYEHHSIM.
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ITocne BKIIFOUEHMS BEHTUIAIMOHHOTO 060pyI0BAHKSA HEOOXOMHUMO He MEHee 5
MEH Ul CTa0MIIU3aIMK BO3AYIIHOTO TIOTOKA.

12.9 BeImoHAIOT H3MepeHHs CpefHel CKOPOCTH BO3MYIIHOIO II0TOKA B TOYKAX
TOHHEJIS, OTNPEEIeHHBIX IPOEKTOM, Ha BeicoTe 2,0 M OT mona.

12.10 CxopocTs BO3MYIIHOTO IIOTOKA ClleIyeT H3MepSTh IIPH INOMOIIH
MEeXaHNYEeCKOro KphIIbYaToro aHeMoMeTpa ¢ quana3zoHoM usmepenus 0,1-5,0 m/c.

12.11 KoMIuieKCHBIe WCIBITAHHMS W IyCKOHAJIaJO4HbIe PaboThl CHCTEMBI
BEHTHJILIMKA B DpEXHME [ABIMOYAAICHHUsS OCYUIECTBISIOT C IeNbl0 KOHTPOJIS
KPHTHYECKOH CKOPOCTH BO3YILIHOIO IIOTOKA B TOHHEJIE ITPU CIEeAYIONUX YCIOBHSIX:

- BCE BEHTHJLATOPEI paboTaroT Ha MaKCHUMAJIbHOM IIPOU3BOIUTEIEHOCTH;

- BKJIFOY€eHa cHcTeMa IPOTUBOABIMHOM BEHTHIIAIMH;

- BBIKJIFOYEHA [IPUTOYHO-BBITSDKHASA CHCTEMa BEHTHIISAIHH.

ITocne BKIIFOUEHNSI BEHTHWIIAIIMOHHOTO 000pyIOBaHHUSI HEOOXOAMMO HE MeHee 5
MHH [ cTabMIKM3aliy BO3AYIIHOTO IIOTOKA.

12.12 M3MepeHHOE cpeiHee 3HaYeHHe CKOPOCTH BO3AYLIHOTO [TOTOKA JOJDKHO
OBITE HEe MEHee KPUTHUECKOH CKOPOCTH Fip.

12.13  PesyneraTsl  paboOT, BEHINONHEHHBIX [PH  HCOBEITAHHIX |
ITyCKOHaJIaZ04HBIX pPaboTax, peKOMEHIyeTCsl O)OPMHTE aKTOM IIPHUEMKH.

13 KoHTpoJib BBINOJTHEHHS paboT

13.1 KoHTponp BBIIONHEHHS pabOT IPH YCTPOMCTBE CHUCTEMBI CTPYHHOI
BEHTHJIALMK aBTOCTOAHKH B cooTBeTcTBUM ¢ CII 48.13330 cnexyeT mompasaenirs
Ha CJIeIYIOIIUe 3TaIlbl:

- BXOJHOH KOHTPOJIb;

- OTIEPalHOHHBIA KOHTPOJIb.

13.2 Ilepen HavamoM MOHTa)ka CHCTEMBI BEHTHIISIIIMY OCYIIECTBIIAIOT BXOHOM
KOHTPOJIb TEXHUYECKOHN IOKYMEHTAIMH U 000pYIOBaHUS:

- KOHTpOJIb HalH4¥s JOKYMEHTOB OT IIOCTaBIIMKOB BEHTHISATODOB,
TOATBEPXKAAIONIMX KadecTBO IIOCTABISIEMOM IPOAYKIMH ¥ €€ COOTBETCTBHE
TpeOOBaHUSM NIPOEKTa;

- BXOJHOM KOHTpPOJIb Ka4€CTBa [IOCTaBAEMBIX BEHTHISITOPOB.

13.3  KouTpomp  JOKyMEHTOB OT  IIOCTaBIIMKOB  BEHTHIIITOPOB,
IOATBEPKIAAIOIIMX KadyeCcTBO IIOCTAaBIAEMON MPOAYKIMH M €€ COOTBETCTBHE
TpeOOBaHMAM NIPOEKTA, 3aKII0YaeTCs B IPOBEPKE HAMYHS CIIELYIOLIEro:

- MHCTPYKLIMH IIPEATIPHATHS — U3TOTOBUTENS BEHTUIIATOPOB;

- TEXHUYECKOI'0 IacIiopTa Ha BEHTHISTOPEI;

- cepTU(HUKaTOB OXKAPHOH 6e30I1aCHOCTH HAa BEHTHUIISITOPHI.
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13.4 WHCTpYKIMS NpeANpHUATHS — W3TOTOBHUTENS BEHTHIATOPOB IOJDKHA
COJIepKaTh CIEYIOIIHe ITOIOKEHHUS 10 MOHTaXy, SKCILUIyaTallul U TEXHUIECKOMY
obcIryXKMBaHHFO:

- TEXHUKA 0€30MMacHOCTH;

- XpaHeHHe;

- MEXaHUYECKHH MOHTAX;

- 3JIEKTPUYECKHI MOHTaX;

- TeXHUYecKoe 00CITyXKHBaHHUE;

- oOHapyXXeHNe TeXHHIEeCKUX HeMCIPABHOCTEN;

- 3JIEKTPUYECKHE CXEMBI COeIMHEHHI;

- YTUIIM3AIHS.

13.5 IIpoBepsIOT COOTBETCTBHE TEXHUYECKHX XAPAKTEPUCTHK BEHTUIATOPA U
€ro pa3sMepOoB NIPHHATEIM B IPOEKTE M TEXHHYECKOM I1acIIopTe.

13.6 Cepruduxar mnoxapHOi# 6e30IIaCHOCTH Ha CTpPYHHBIE BEHTHJIATODEI
JIOJDKEH ITOATBEPKAATh BO3MOXHOCTE paboTs! pu Temmepatype 400 °C B Teuenue
2 4.

13.7 BxomHoW KOHTPOJb KadecTBa IIOCTABISIEMBIX  BEHTUIATOPOB
OCYIIECTBIISETCS C IENBI0 IOATBEPKICHHS COOTBETCTBUS HX XapaKTEpHCTHK
TpeOOBaHUAM TEXHMYECKMX ITOKYMEHTOB IIOCTAaBINHKA M BKIIOYAET CIIELYIOIIHE
STAIBL:

- KOHTPOJIB C II€JIBIO BBISBICHUS BHEIHUX Ne(heKTOB;

- KOHTPOJIb TEXHUYECKHX XapaKTepUCTHK BEHTUIATOPOB IO MOHTAXA.

13.8 [locne pacriakoBKM BEHTHIISITOPOB IIPOBOIAT BXOAHON KOHTPOIIB C IIEJIBIO
BBISIBJIEHHSI BHELITHHX JIe()eKTOB, BO3HUKIIHX IIPH TPaHCIIOPTHPOBAHUY 1 XPAaHEHUH

- Hayigue neopManyii ¥ KOHTPOJIb TOMIIUHEI TPEIUH U LAPATIMH Ha KOPITyce
BEHTHUJIATODA;

- MPOBEPKA BpallleHHs KPBLIbYaTKH BEHTUIIATOPA;

- MPOBEpKa COMepKaHKs 3aBOJICKUX TablIM4yeK Ha KOpITyce BEHTUIATOpA.

13.9 Jlepopmanmm Kopryca H y3/IOB KpeIUIEHHS BEHTHISTOpA, TPEIIHHEI,
[@panuHel TONMIWHOW Oonee 0,2 MM, MacisgHble NATHA M pXKaBUMHA He
nomyckaroTes. J[lomyckaercss Hamudme napanuH He Oonee 0,2 MM, Kowtpois
TOJIIMHEI TPEUIUH U IApalkdH OCYIIECTBIIIOT IpU oMoy Habopa urymos Ne 2
(0,002-0,5). TpemumHEI Ha KOPITyCe HE JOIMYCKAIOTCH.

13.10 Cnenyer ybemurbcs B TOM, YTO KpBUIBYATKa BEHTHIATOPA BpaIlaeTcs
cBobozHO, 6e3 3aeBaHus Kopiyca. IIpoBepka oCyIeCTBIAETCS BPYIHYIO.

13.11 Crnenyer ybemurbcs B NpaBUIBHOCTH AAaHHBEIX HA 3aBOJACKON TabIudUke
Ha KOpI[yCe BEHTHIATOpPA, CBUAETENBCTBYIONIMX O BO3MOXXHOCTH paboTsl
CTpYHHOI0 BEHTUJIATOPA B aBApUHHON CHUTYaIlHH.
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13.12 Tlocne npoBepku BHeIMHHX Ae(eKTOB, A0 BEHINOJHEHHMS MOHTAXa,
OCYLIECTBIISIFOT BXOAHOM KOHTPOJIb TEXHUIECKHUX XapaKTEPUCTHK BEHTUIISITOPOB:

- IPOBEPKY OCHOBHBIX M'€OMETPHUECKHUX Pa3MEpPOB BEHTHIISITOPOB;

- IPOBEPKY CONMPOTHBIEHHE U30JILHUHA 0OMOTOK 3JIEKTPOIBUTATES.

13.13 TIpoBepAIOT OCHOBHEIE TIE€OMETPHYECKHE pasMephl BEeHTHIIATOPOB.
VismMepeHus 0CyIIECTBILTIOT IIPY IIOMOIIH PYJIETKH C LeHo# nenenus 1 mM. Jlomycku
Ha JIMHEWHBIE pasMepsl — B COOTBETCTBUH C TEXHWYECKOW NOKyMeHTalueidl Ha
BEHTUIIATOP.

13.14 IIpoBepsroT CONPOTHBIECHHE 30NN 0OMOTOK 3I€KTPOABATATENS IIPH
IIOMOIIM  MEraoMMeTpa B COOTBETCTBHH C TpeOOBaHMAMM HHCTPYKIIHH
NpeNpUsITHS-U3TOTOBUTENS. B ciydae eciu CONpOTUBIEHHE H3ONALHH MeEHEee
JOITyCTHMOTO 3HAYEeHHMs, BEHTHJIATOP K IKCILTyaTalliy He JOITyCKaeTcH.

13.15 Cenenus o npoBeJEHUK BXOIHOTO KOHTPOJIS IIOCTABISIEMEIX CTPYHHBIX
BEHTHIIATOPOB JOJDKHEI OBITH JOKYMEHTHPOBaHEI B XKypHaiax pabor.

13.16 OmepanyioHHBIH KOHTPOJIE OCYINECTBIIAETCS HA BCEX 3TAalaX MOHTAaXa
CTPYHHBIX BEHTUJISTOPOB:

- TIpH IIPOBEJIEHUH IIOArOTOBATENBHBIX padoT;

- MOHTa€e BEHTHJIATOPOB.

13.17 Ilocre npoBeeHNs IOArOTOBUTENBHEIX paboT HEOOXO0IUMO IIPOBEPHTE
IIOJIOKEHHE MECT YCTAaHOBKM BEHTHJIATOPOB HA COOTBETCTBHE HX IPOEKTHBEIM
koopauHaTaM. IIpoBepKy OCYIIECTBISIOT TIpH IIOMOIIM TaxeoMeTpa ¢
MTOTPEITHOCTRIO H3MEpPEeHUs IMHENHBIX pa3sMepoB He Oonee £3,5 MM Ha TUCTaHIIUH
300 M. OTkiIOHEHHE IOJOXKEHHUS TOYEK KpeIIeHHWS OT IIPOEKTHBIX KOOPIHHAT
OO/DKHO COCTaBlATh He Oonee £5 MM MIM COOTBETCTBOBaTh TpeOOBaHHIM
IIPOEKTHOH JOKYMEHTALIHH.

13.18  Ilocme  OKOHYaHMS  MOHTaXa  MPOBEPSAIOT  PE3YIBTATHI
HHCTPYMEHTAJIBHOM  IIPOBEPKM  YCTaHOBKM  BEHTHJATOPOB.  IIpoBepky
OCYIIECTBIISAIOT MPH IIOMOLIK TaxeoMeTpa II0 KOOpAMHATaM KOHTPOJBHEIX TOYEK,
IIPeIyCMOTPEHHBIX B NpoeKTe. JlomycTUMBIe OTKIOHEHHS Pe3yIbTaTOB U3MepeHHil
OT MPOEKTHBIX KOOPAWHAT KOHTPOJBHBEIX TOYEK COCTAaBJISAIOT He Oonee +20 MM B
IUIOCKOCTH FOPHM30HTA U £15 MM 1O BBICOTE MIIH X IPUHHUMAIOT B COOTBETCTBHH C
TpeOOBaHUAMH NTPOEKTHON TOKYMEHTAIIHH.

13.19 PesynsTaTs! UHCTPYMEHTAIBHOIO KOHTpOJISL  0(QOpMIISIOT
COOTBETCTBYIOIIHUM aKTOM.

13.20 CBenenus o IpoBeJeHUH ONEPAIIIOHHOIO KOHTPOJIS BEIIOMHEHHS paboT
JOJDKHBI OBITH BHECEHEI B JKypHayiaX pabor.
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14 Ilopsinok caa4yd cHCTEMbI TEXHHYECKOMY 3aKA3YHKY

14.1 Cornacao CIT 48.13330 coBMecTHO € 3aKa34yMKOM [O/DKHA OBITH
IIPOBEJICHA OLEHKa COOTBETCTBHSA BBIIIOJHEHHBEIX paboT TpeOOBaHHUIM IIPOEKTHOM
JNOKYMEHTAIIHH.

14.2 OueHKy COOTBETCTBUS BHITONHEHHBIX MOHTAXHBIX M ITyCKOHATaI0YHBIX
paboT TpebOBaHMAM INIPOEKTHOH JOKYMEHTALMM BHINOJHAIOT IPOBENEHHEM
JOKYMEHTapHOM TPOBEPKH MCIOJNHUTEIBHOH HOKYMEHTAlMM Ha IOJHOTY H
JOCTOBEPHOCTB CBEICHHMH B IPEICTaBIEHHBIX MaTepyaiax, B TOM YHCIE:

- pabouyux dYeprekax C IONHCAMH JIHI, OTBETCTBEHHBIX 3a NPOBEICHHE
CTPOUTENBHO-MOHTaXHBIX paboT 0 COOTBETCTBUH BEHINONHEHHBIX B HATYype paboT
NIPOEKTY CHCTEMBI BEHTHJISILIUM TOHHENS U BHECEHHBIM B HETO H3MEHEHHSIM HIH
HCIIOTHUTEIBHEIM YePTEXKaM;

- JOKyMEHTAlliH, ITOATBEPXKIAIOIIEl OCYILECTBIEHHE BXOJHOTO KOHTPOJIS
Ka4ecTBa IPHMEHSIEMBIX BEHTHIATOPOB;

- JOKyMEHTAalliM, IIOATBEpPXAAIOIIe OCYIIEeCTBIEHHE MOHTaXa CHCTEMBI
BEHTUJISAIHH TOHHEJIS;

- JOKyMEHTallMH, IIOATBEp)KJaloIlell OCYyIIEeCTBICHHE OIIepPallHOHHOIO
KOHTPOJI MOHTa)ka CUCTEMBI BEHTHJISAITHH TOHHES;

- JMOKYMEHTAalliH, IIOATBEPKIAIONIEH OCYIIeCTBIEHHE ITYCKOHAJIaJOYHBIX
paboT CHCTeMBI BEHTHIISIMUA TOHHEIS.

143 PesynmeraThl OLIEHKH COOTBETCTBHS TpeGOBAHWSAM  IIPOEKTHON
JOKYMEHTAIHH ciexyeT odopMisITh B cooTBeTcTBHHU ¢ CIT 48.13330.

15 IlpaBuia 3KemIyaTalHH CHCTEM BEHTHJISIHH ABTOJOPOMKHBIX

TOHHeJIeH

besoTkasHyro paboTy cHCTeM BEHTWUILHHM aBTOMOPOXHBIX TOHHENeH
rapaHTHPYET INTATHOE TeXHHIECKOe OOCTy)KUBaHUE BEHTHIAIMOHHBIX YCTAHOBOK,
KOTOpOE 3aKJIF0YAETCS B IKCILIYaTallMOHHOM YXOJie H YCTPaHEeHHH HEeUCITPAaBHOCTEH
'BGHTHJIHLIHOHHBIX YCTaHOBOK U TpebyeT ciemyrolee:

- cocTaBleHHe rpaduka, B KOTOPOM CIENyeT YYUTBIBATH IEPHOIUYHOCTE
HpOBeJEHHs paboT, OImpefeNsieMyl0 H3HOCOM KOHCTPYKTMBHBIX 3IIEMEHTOB
BEHTUJIATOPOB;

- PEerucTpalyi B JXKypHajle 3KCIUIyaTallMd M TeXHHUYECKOTo O0CITyKUBaHWS
BEHTUJIATOPOB CIIy4aeB OTKIIOYEHHs BEHTHJISATOPOB H3-3a HEHCIPAaBHOCTEH, a
TaKXe Iepeyns paboT, HeOOXOAUMBIX IS UX TEXHIYECKOro 00CIyKMBAHHI,

- IIOCTOSTHHOT'0 KOHTPOJIA:

1) HamMMUHA KOHTpraeK ¥ OrpakKAeHHH BpaINAONIMX JeTajed ¥ MeXaHHU3MOB,
HAJe)KHOCTh KpEIJIEHHs BEHTHUIIATOPOB K OCHOBaHHMIO (GYHIAMEHTOB HIIH
IIOBEPXHOCTH TOHHEIS,
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2) mIaBHOCTHU M OECIIyMHOCTH X042,

3) cMa3Ky NOAIIMITHUKOB BEHTIIATOPOR M 3JIEKTPOIBUTATENS,

4) TeMIepaTyphl TOIIHITHHKOB,

5) KOMIUIEKTHOCTH ¥ HaTsDKeHUsI IPUBOAHBIX PEMHEH,

6) COCTOsSHMA 3alUTHOTO TIIOKPBHITHS, M3OJISLHH, MSTKHX BCTABOK,
BUOPOOCHOBaHMIA,

7) Hanu4Hs 3a3eMICHHUS U METAJUIMIECKOH ITepeMBIYKH Ha MATKHX BCTAaBKAX;

- OCTaHOBKY BEHTHMJIITOPOB B ciIydae oOOHapyeHHS B X paboTe cTyka,
BUOpallMi WM IPEBBIIIEHMS MOIyCTHMOM TeMIEpaTyphl IOMIIAIHUKOB IIPH
ONHOBPEMEHHOM HH(OPMHpOBaHUH 00 OOHApPYXEHHBIX HEHCIPABHOCTAX JIHMII,
OTBETCTBEHHBIX 32 3KCILIyaTaI[HI0 CHCTEMBI BEHTHIISLIMA TOHHEEH;

- o643aTenpHON NpoBepKH He pexxe 1 pa3a B 3 Mec CHCTEM GIOKHPOBKH
SJIEKTPONIPHEMHHKOB BEHTHIIALMOHHBIX YCTAHOBOK, KOTOPEIE IIPEYCMOTPEHBI IS
CIIeIYIOLIEro:

1) BKIIOUEHHMS PEe3epPBHBIX BEHTHIISITOPOB IIPH BEIXOAE W3 CTPOS OCHOBHEIX
BEHTUJIATOPOB,

2) BKIIOYEHHS IIPU IOXKape CHCTEM IPOTHBOABIMHOM BEHTHIIAINH, a TAKKe
CHCTEMBI CHIHATH3alliK O paboTe BEeHTHIALHOHHBIX YCTAaHOBOK M CpabaThIBaHMS
aBTOMAaTHYECKHX CPEJCTB ra30BOro aHalu3a (Ira30aHaIu3aToOpOB, CUTHAIM3AaTOPOR),

3) OTKIIOUEHHUS CTPYMHBIX BEHTHJIATOPOB HA YYacTKE C BBICOKHMH
TeMIIepaTypaMy BO3[yXa, 00yCIOBI€HHBIMH BOZHUKHOBEHHEM IT0XKapa;

- PErJaMeHTHPYEMBIA IIOPSIIOK ITyCKa M OCTAaHOBKHM BEHTHIALIMOHHOTO
06opy10BaHHS, OLIpeeNsIeMbIi COOTFONeHHEM HEOOXOIUMO IIOCIIEI0BATENFHOCTH
BEIIIOJIHEHHWST ~ OIepaluii, O0ecleYuBaoKMX HOPMAIBHYIO  OKCIUIYaTAIIHEO
obopyznoBaHusl.
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Basogbie 3HaueHns BhIOpocoB okcuaa yriaepoaa CO auas mokasarteas D1 B
2010 r.

Tabnumuma A.l-DBasoBble 3Ha4eHHs! BLIGPOCOB JIeTKOBBIX aBTOMOGHIE! ¢

OeH3MHOBBLIM BHIraTeJIEM, I/d

Vip.eps basossie 3Ha9eHEs BEIOpocOoB CO JIerKOBBIX aBTOMOGHIIEH ¢ GEH3HHOBEIM
KM/ JBUTraTeNeM, I/4, IpH JOPOKHOM VKIOHE i, %
-6 -4 -2 0 2 4 6
0 20,5 20,5 20,5 20,5 20,5 20,5 20,5
10 24.4 25,9 27,8 29,5 32,0 35,5 42,9
20 28,3 31,4 35,2 38,6 43,6 50,5 65,4
30 28,2 32,9 38,9 46,0 54,6 64,6 87,4
40 28,0 34,5 43,5 56,2 71,7 93,2 120,4
50 27,4 35:3 46,9 63,0 85,4 118,0 163,2
60 27,1 36,0 49.4 68,2 97,5 140,2 221,6
70 26,9 36,3 51,7 75,0 113,2 1694 290,2
80 26.7 37.1 54,9 85,5 136,6 217,7 369,1
90 27,8 39.4 60,1 99,6 170,3 297.4 483,3
100 32,5 45,2 69,2 117,2 218,1 4222 643.,6
110 44,2 58,0 86,2 143,0 291,6 612,1 10074
120 67,2 83.8 1194 192,7 4194 889,8 1615,2
130 106,4 132,0 183,5 303,1 660,7 1333,0 2462,1

Ta6bnuna A.2-—Ba3oBble 3Hauenusi BIopocoB CO JerkoBeIX aBTOMOOH e
¢ IM3eJIbHBIM ABHIraTeJIieM, I/q

Vip.cps Ba3ogele 3HaueHns BEI6pocoB CO JIErKOBBIX aBTOMOOHIIEH ¢ IH3eIBHBIM
KM/9 JIBUTATENEM, I/d, IPH JOPOKHOM YKIOHE i, %

-6 -4 -2 0 2 4 6
0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
10 2,2 22 2,2 3,6 31 6,7 8,4
20 2,2 2.2 2,4 5.4 8,2 4,1 3,2
30 2,2 2.2 3,0 72 4,0 33 3,2
40 252 2.2 3,2 8,6 3,1 3.3 2,8
50 2.2 2:2 2,9 6,3 3.3 2,9 2,6
60 2,2 22 34 4,0 3.3 2.7 2,6
70 2,2 2.2 4,6 32 2.9 24 3,1
80 2,2 2,2 6,6 3,4 2,7 2,8 3,6
90 2,2 2,2 7,8 3.2 2,5 3,2 4,2
100 2,2 2,2 3.2 2,8 2,8 3,8 4,8
110 2,2 2,6 3,4 2,5 3,3 4,4 5.5
120 2,2 6,9 3,1 2,7 3.8 5,0 6,2
130 2.2 3.5 2,7 3.2 4,5 5.7 7,0
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Ta6bnuua A3 - Basosble 3HadeHus BbIOpocoB CO Jierkux rpy3oBbix
aBToMOOMIIeli ¢  OeH3HHOBBLIM H  JH3EJIbHBLIM
ABHraTeJIsiMH (CMellaHHBIA BbIOpOC), I/4
Vip.cps bazoBsle 3nauenus Bei6pocoB CO nerkux rpy30BBIX aBTOMOGHIEH ¢ GEH3HHOBEIM
KM/ U IM3eTBHBIM ABUTATEIISIMH, I/4, IPH JOPOXKHOM YKIJIOHE 7, %
-6 -4 -2 0 2 4 6

0 2,3 2.3 23 2,3 2,3 2.3 2,3

10 8,1 8,1 8,7 13,4 16,5 19,3 16,0

20 8,1 8,1 10,8 17.4 16,1 10,7 11,2

30 8,1 8,1 13,0 18,3 10,3 12,7 18,7

40 8,1 8,1 14,8 13,1 11,6 17,8 29,6

50 8.1 8,1 15,6 10,8 15,2 26,6 43,1

60 8,1 8,1 18,2 10,6 21,6 39.3 57,1

70 8,1 8,1 16,3 15,0 31,7 53.3 74,0

80 8,1 8,1 10,5 21,8 45,9 68,3 943

90 8,1 13,7 12.2 32,1 58,8 86,3 118,0
100 8.1 17,0 19,4 47,8 76,2 109,7 147.8
110 8,1 171 31,8 63,6 98,1 138,2 183.5
120 14,9 17,2 49,5 83,9 125.2 1727 196.,4
130 11,2 31,2 68,1 109,5 158,4 180,5 2124

Tab6bnunma A4 — BasoBsle 3HaueHus: BoIGpocoB CO TsKeNbIX IPY30BBIX
aBTOMOOH.Iell ¢ AH3eJBLHBIM JBHTaTeJleM B pacdeTe Ha

maccy 23 T, r/qa
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Vipep, | bazoBele 3Hauenus BEIOpocoB CO TsDKENBIX IPY30BBIX aBTOMOOHIIEH ¢ MHU3EILHEIM
KM/9 IBHIaTelIEeM B pacdeTe Ha Maccy 23 T, I/4, IpH JOPOXKHOM YKIoHE i, %
-6 -4 -2 0 2 4 6

0 12,5 125 12,5 12,5 12,5 12,5 12,5
10 17,5 20,3 32,8 42,5 44,5 44,3 46,8
20 13.5 17,9 30,6 44,8 44,3 51,8 59,0
30 12,4 18,1 38,8 44.9 49.0 60,9 68,9
40 11,2 16,7 40,3 44.6 55,5 68,1 71,7
50 11,2 15,6 38,6 44.8 61,9 74,4 87,6
60 11,2 13,9 35.4 46,3 67,2 81,3 98,6
70 9.8 11,8 31,6 49,9 71,9 88,9 110,3
80 11,2 12,2 35,9 35,7 11,1 98.3 1244
90 11,2 13,0 38,1 61,7 83,1 108,3 138,6
100 11,2 14,7 43,1 67,4 89,8 118,8 152,8
110 11,2 17,4 46,2 72,8 96,7 129,3 166,9
120 11,2 23,7 50,8 77,0 103,7 139,6 180,9
130 12,3 28,2 57.7 80,5 110,7 149,8 195,1
B HALOP
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Ta6nuuna b.1-Ba3oesle 3Ha4yenus BbI6pocos NO2 1erkoBbIX aBTOMOGH. €I
¢ OeH3HHOBBLIM JIBHIaTejeM, I'/4

Vip.cps Bazosrie 3Ha"9eHNa BEIOpocoB N3 J1erkoBEIX aBTOMOOKIIEH ¢ GEH3HHOBEIM
KM/9 IBHTATENIEM, I/4, IPH JOPOXKHOM YKIOHE i, %
-6 -4 -2 0 2 o 6
0 1,6 1,6 1,6 1,6 1,6 1,6 1,6
10 3.3 3.3 3.3 4,4 5,1 S:7 6,3
20 3,3 3,3 3.4 5,3 6,2 8,9 12,4
30 3,3 3.3 4,0 6,0 9,1 13,2 15,3
40 3.3 3,3 4,3 6,7 12,1 15,3 17,6
50 3.3 3.3 4,4 8,1 13,9 17,0 19,5
60 3.3 3.3 4,9 10,3 15,7 18,8 23,8
70 3,3 3.3 5,6 13,3 17,5 21,7 29,7
80 3,3 3,3 6,7 15.1 19,3 27,0 36,4
90 3,3 3.3 9.9 17,0 22,7 329 43,8
100 3,3 4,3 13,7 19,0 284 40,1 52,4
110 3,3 6,2 16,1 22,8 35,1 48.3 62,2
120 3.3 10,9 18,5 29,1 43,0 57,8 73,3
130 3,7 15,0 22,4 36,8 52,2 68,6 85,7
Tab6numa B.2-Ba3oBble 3Hauenus BbiGpocos NO; 1erkoBbIX aBTOMOGH IeiH
¢ AH3eJILHBIM JABUraTejieM, /4
Vip.cps Bazosrie 3nauenns BE16pocoB NO2 JTerkoBEIX aBTOMOGHIIEH C MH3EIBHEM
KM/d JIBHTaTeJIeM, I/9, IIPH JOPOXKHOM YKIOHE i, %o
-6 -4 -2 0 2 4 6
0 6,3 6,3 6,3 6,3 6,3 6,3 6,3
10 6,3 6,3 6,3 11,5 15,8 19,6 23,6
20 6,3 6,3 7.2 16,5 23,0 28,3 36,6
30 6.3 6,3 9,3 20,9 28,6 38,7 51,7
40 6,3 6,3 10,0 24,0 34,6 49,9 68,2
50 6,3 6,3 9,0 25,7 40,7 61,6 83,7
60 6,3 6,3 10,7 28,6 50,3 76,3 103,9
70 6,3 6,3 14,2 34,7 62,5 92,9 127,9
80 6,3 6,3 19,4 43,1 76,4 113,1 154,1
90 6,3 6,3 24,7 54,0 91,9 1359 182,6
100 6,3 6,3 31,3 68.4 112,5 162,7 2152
110 6,3 7.9 41,7 85,6 1372 193,1 251,6
120 6,3 20,0 56,8 107,2 165,8 227,7 292.2
130 6.3 30,1 76,3 134,4 199,0 266,9 337,6
B HAUP } 53
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b.3 — basoBble 3Havenns BbIGpocoB NO: jierkux rpyzoBbIX

Tabnuma

aBTOMOOUJIeH

¢ OeH3WHOBBLIM

58

41 AH3€JIbHBIM

ABHIaTeIMH (CMelIaHHBIH BBIOpOC), /4

Vip.cps Bazosrle 3nauenwus BEIGpocoB NO2 JIerKuX IPy30BhIX aBTOMOGHIEH ¢
KM/g OeH3MHOBBIM H JH3ENEHBIM JBHTATENSMH, /4, IPH JOPOKHOM YKIOHE i, %
-6 —4 -2 0 2 4 6
0 9,1 9,1 9,1 9,1 9,1 9,1 9,1
10 9,8 9,8 10,4 15,2 18,3 20,9 21,8
20 9.8 9,8 12,6 19,1 21,8 22,5 28,1
30 9,8 9,8 14,8 21,7 22,6 31,8 44,6
40 9,8 9,8 16,6 22,1 28,9 36,7 62,6
50 9,8 9,8 17,4 22,5 37,6 58,2 80,0
60. 9,8 9,8 19,8 26,3 50,0 75,5 108.,9
70 9,8 9,8 21,8 37,0 65,5 100,5 1454
80 9,8 9,8 22,6 50,3 84,5 133,1 188,7
90 9,8 15,6 30,5 66,1 112,4 171,8 239,1
100 9,8 21,8 46,0 88,6 150,0 2214 301,8
110 9,8 24,5 65,7 122,8 196,7 281,6 376,3
120 16,7 41,8 92,4 166,5 254,2 353,8 402,9
130 22,4 64,8 132,5 221,1 323,9 370,1 435,8

Tabnuuma bB.4— BasoBsle 3Hauenus BoiGpocos NO; TsKebIX IPY30BBIX
aBTOMOOM/IeH ¢ JM3eJbHBIM IBHraTelleM B pacuere Ha
macey 23 T, r/4

Vip.cps basossie 3HaueHNs BEIOpocoB NO2 TSKEIBIX TPY30BEIX aBTOMOOHIIEH ©
KM/q JHU3ETBHBIM BUTATENIEM B pacyeTe Ha Maccy 23 T, I/4, IpH JOPOXKHOM YKIIOHE i,
' %
-6 -4 -2 0 2 4 6
0 12,5 12,5 12.5 12,5 12,5 12,5 12,5
10 38,1 58,5 115,9 163,5 192,8 219.5 251,0
20 25,1 40,0 130,0 182,4 223.8 294.9 367,0
30 22,4 41,3 147.,6 202,1 2712 3874 494.,5
40 19,2 36,8 148.,0 218,0 3292 4829 617,9
50 19,2 322 148.1 229,17 397,0 574,7 7474
60 19,2 25,8 150,0 2474 467,8 670,1 881,3
70 16,8 20,5 151,0 278.,8 535,9 473,9 1,017,9
80 192 21,4 152,0 327.9 614,7 883,0 1,159,0
90 19.2 23,7 153,8 390,1 697,7 990,1 1,298.,8
100 19,2 29,3 190,9 465,8 779,5 1,094,3 1,437,6
110 19,2 43,8 231,6 547.9 856,7 1,197,2 1,575,5
120 19,4 74,6 280,5 613,8 926.,6 1,299.2 1,712,6
130 23,5 105,1 348.4 660,2 997.1 1,400,3 1,849,7
y | B HABOP
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nNpoucxoxaeHus (caxu) auas nokasarenas 31 g 2010 r.

Tabnuna B.1-ba3oBble 3HaYeHHsI BLIOPOCOB CaXKH JIETKOBBIX ABTOMOOH.Iei
C IN3eJILHBIM JBHIaTeJIeM, I/q

Vip.cps ba3oBrie 3HaueHHA BEIOPOCOB CaXH JETKOBBIX aBTOMOOHIEH ¢ IU3eTBHEIM
KM/49 JIBUTATENEM, I/4, IPH JOPOXKHOM YKIOHE i, %
-6 -4 -2 0 2 4 6
0 1,4 1,4 1,4 1,4 1,4 1,4 1,4
10 1,4 1,4 1,4 2,9 4,1 5,3 6,6
20 1,4 1,4 1,7 4,4 6,4 3,4 10,7
30 1,4 1,4 2,2 5,7 8,5 11,3 14,7
40 1,4 1,4 2,4 6,7 10,2 14,3 19,0
50 1.4 1,4 2,2 7,4 11,8 17,3 22,9
60 1.4 1,4 2,6 8,5 14,4 21,1 213
70 1,4 14 3.7 10,2 17,5 25,2 314
80 1,4 1,4 5,3 12,4 M| 29,0 35.7
90 1,4 14 7,0 15.3 24,9 32,8 40,0
100 1,4 1,4 9.3 19.1 28,9 37,0 44,7
110 1,4 1,8 12,1 23,4 33,0 41,5 49,7
120 1,4 5,5 16,1 27,9 37,5 46,4 54,9
130 1,4 8,9 21,1 32,5 42,4 51,7 60,6

Tab6bnuna B.2 - ba3oBble 3HAYEHHS BLIOPOCOB CaXKH JIETKHX I'PY30BBIX

aBTOMOOHJIeH ¢ JH3eJLHBIM ABHraTejaeM, I/4

Vipeps . | Ba3oBble 3HaUeHMS BEIOPOCOB CaXXH JIETKHX TPY30BBIX aBTOMOOHIIEH ¢ TH3ETBEHEIM
KM/d JIBUTATEJIEM, I/d, IPH JOPOKHOM YKIOHE 7, %o
-6 -4 -2 0 2 4 6

0 6,4 6,4 6,4 6,4 6,4 6,4 6,4
10 11 1,1 1,3 2,8 4,1 5.3 6,6
20 1,1 1.1 1.9 4,5 6,6 8,7 10,9
30 1,1 11 2,7 6,1 8,9 12,0 15,7
40 1,1 1.1 3.4 7,5 11,2 13,8 20,4
50 1,1 11 3, 8,6 13,7 19.3 243
60 1,1 1,1 4,8 10,5 171 23,4 28,9
70 1,1 1,1 6,5 13,5 21,1 27,7 33,9
80 1,1 1,1 8.8 172 25,2 32,3 39,1
90 1,1 3,0 11,7 21,3 29,4 37,2 44,6
100 1,1 6.4 16,0 25,8 34,5 42,7 50,6
110 1,1 10,0 21,2 30,9 40,0 48,7 57,2
120 3.4 14,9 26,4 36,5 46,1 55,3 60,3
130 8.4 21,0 322 42,7 52,6 56,7 64,6

[ B HABOP |
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Ta6bnumma B.3 - Ba3oBble 3Ha4eHHs1 BRIGPOCOB CaKH THAXKEJIBIX IPY30BbIX
aBTOMOOHJIEH ¢ JH3eJbHBIM JBHraTejieM B pacyeTe Ha

Macey 23 T, r/4

Vip.eps ba3zoBrle 3Ha9eHNS BEIOPOCOB CaXKH TSIKEIBIX IPY30BBIX aBTOMODMIIEH ¢
KM/9 JIHU3ETEHBIM JBHTATENEM B pacueTe Ha Maccy 23 T, I/, IpH JOPOKHOM YKIOHE i,
%
-6 -4 -2 0 2 4 6
0 11,0 11,0 11,0 11,0 11,0 11,0 11,0
10 13,6 13,4 15,5 18,2 214 25,1 28,2
20 11,9 13,8 15,0 19,9 - 25,7 31,5 36,5
30 11,4 13,8 17,3 22.5 29.7 38,0 45,3
40 10,8 13,3 17,8 24,9 33,9 44,6 53,6
50 10,8 13,0 17,6 26,3 38,7 50,6 62,5
60 9.5 12,4 17,5 28,0 43,6 57,1 71,9
70 10,8 11,2 16,5 30,4 48,2 64,0 81,7
80 10,8 11,4 17,4 33,9 53.3 71,8 92,3
90 10,8 11,9 19,6 38,5 58,9 79,8 103,3
100 10,8 12,9 21,9 43,7 64,6 87,8 1142
110 10,8 13,2 25,5 49,0 70,1 95,8 124,9
120 10,9 15,1 29,6 53,1 T35 103,7 135,5
130 11,4 18,0 34,6 56,3 80,9 111,5 146,3
B HABOP |
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IIpunoxenne I

ITonpapo4nbie kK03 PHIHEHTHI HA 3HAYEHHSA BHIOPOCOB 3arpsI3HAIOIIMX
BellecTB

Ta6bnuna I.1-Ko3pduuuenr f;, y4uTHIBAIOINHI H3MEeHEeHHEe 3HAYCHHI
BLIOPOCOB y JIETKOBBIX aBTOMOGHJIeld B mepuox 2010-—

2030 rr. otHOcHTeabHO 2010 r. s mokasareas J1

I'oxm Koaddumuenrt fr
CO NOz B3gereHHEIE YaCTHIIED
benzun AT bensun AT AT
2010 1,0 1,0 1,0 1,0 1,0
2015 0,75 0,74 0,65 0,76 0,55
2020 0,58 0,65 0,44 0,52 0,29
2025 0,46 0,60 0,30 0,40 0,17
2030 0,40 0,57 0,22 0,35 0,13

Tabnunma I.2 - Ko3pduuuenr fj, yIUHTHIBAIOUIHI H3MEHEHHEe 3HAYEHH
BBIOPOCOB ¢ yBeJIHYeHHeM BbICOTHI Hal YyPOBHEM MOPS 10
2000 m y nerkoBbIX aBTOMOOHJIeH B mepuox 2010-2030 rr.
oTHocuTeabHO 2010 r. na mokazartens J1

T'ox Koaddumuest /i

CO NO; B3BelneHHEIe 9acTHIIE!

Bensun T Bensun AT IT

2010 2,6 1,0 1,0 1,0 1,0

2015 2,0 1,0 1.0 1,0 1,0

2020 1,6 1,0 1,0 1,0 1,0

2025 1,0 1,0 1,0 1,0 1,0

2030 1,0 1,0 1,0 1,0 1,0
IIprMeyanue—3HadeHns KodQHIHEHTa ff, COOTBETCTRYIOT BEicoTe 2000 M. JI7Is BHICOTHI HAll YPOBHEM
mops 1000 M f, npuHEMarOT paBHEIM 1. 3Hagenns f; Mexay 1000 1 2000 M gonycKaeTcs YCTaHaBNHBATh HA OCHOBE

JIHHEHHOH HHTepIOJISAIIHH.

| B HABOP

20



Y
CIT494 .1325800.2017

Tabnuna I.3-KodpdpuuueHr f;, yduTbIBAIOIMMIA H3MEHEHHEe 3HAYECHHI
BLIOPOCOB y JIErKHX IPy30BBIX aBTOMOOHJIell B mepHoj
2010-2030 rr. orHocuTeasHo 2010 r. nia nokasarens 1
(cpenHee 3HaYeHHe AJS ABTOMOOHJIEH ¢ AH3EJbHBIM H
OeH3HMHOBBIM JBHIATEISIMH)

I'on Kosddumuent f2

CO NO» Caxa
2010 1,00 1,00 1,00
2015 0,72 0,76 0,54
2020 0,47 0,49 0,30
2025 0,39 0,36 0,20
2030 0,35 0,30 0,15

Tabnunga I'.4- KodppuuueHt fr, yIUTHIBAKIIUA H3MeHEeHHEe 3HAYEHHI
BHIOPOCOB y TSKe/IbIX FPY30BbIX AaBTOMOOHJIeH B mepHO.
2010-2030 rr. orHocuTenasHo 2010 r. a5 mokazares 1

Ton Koaddummenr f

CO NO; Caxa
2010 1,00 1,00 1,00
2015 0,58 ~ 0,61 0,59
2020 0,34 0,35 0,33
2025 0,25 0,23 0,21
2030 0,21 0,18 0,16

Tabnuma I.5-KodpduuueHr fr, ydIuTHIBAIOMIHI H3MEHEHHE 3HAYEHHI
BLIOPOCOB B 32aBHCHMOCTH OT MAacChl TSIZKEJIBIX IPY30BbIX
aBTOMOOHJIEH ¢ JH3eJbHBIM JBHIaTE/IeM AJIS 0OKA3ATe s

1
Tun TspKenoro rpy30Boro aBToMOOHIIs Koaddunpenrt f
CO NO: | B3zBemennse
YACTHITEI
Tspxemnble Tpy30BEle Maccoit 10 15 T, BKIro4Yas aBTo6yCEl 0,7 0,7 0,7
Tsoxernsle rpy3oBEele Maccoit 23 T, XapakTepH3yromei 1,0 1,0 1,0
CPEIHIOK Maccy TSDKEJIOro Ipy30BOro aBToTpaHcnopra (58 %
Maccoii 1o 15 T 1 42 % Maccoit 1o 32 1)
Tspxernple rpy30BEIe ¢ IPUIIETIOM (IOIYIIPHIEIIOM) MaCcCO 10 1,9 1,9 1.9
32T

N B HASOP
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Tabnuma I.6-KoapdunuenT for, yauTHIBAIOIHI H3MEHeHMe 3HAYEHHI
BLIOPOCOB Y TPAHCHOPTHBIX CPEACTB PA3IHYHOIO THIA
AJIsI MoKa3aTesss 32 OTHOCHTENbLHO nmokaszaTeas J1

Tun TparcopTHOTO CpecTBa KoadbummeHT for
CO NO; B3BereHHbIE
yacTuisl (PM)

JlerkoBrle (cpenHee 3HAUEHHE IS aBTOMOOHIIEH ¢ 1,5/2,0 1,8/1,1 —/1,4
JU3ENbHBIM H OEH3HHOBEIM JIBHTATEIISIMHE )
Jlerxue rpy3oBble (CpelHEe 3HAYECHHE UL 2.7 1,4 2,2
aBTOMOOMIIEH ¢ TU3eTBHEIM H OEH3HHOBEIM
JIBHTATEJLIMH )
TsoKensie Tpy30BRbIe (IU3ebHBIN IBHTATENb) 1,9 1,6 2.5

Tabnuna I.7-KospdpuuneHr for, yyurbiBatomuii u3MeHeHHe BLIGPOCOB y
TPAHCIOPTHEIX CPeIcTB PAa3/JIHYHOrO THIA JJIsI MOKA3aATeIst
I3 oTHOCHTeIbHO MoKa3aTe s J1

THI TpaHCIIOPTHOrO CpejcTBa Koabdunuenr for
(6(0) NO2 B3BemenHkbIe
gacTuIsl (PM)

JlerxoBrie (cpenHee 3HAYEHHE I aBTOMOOMNEH ¢ 2,9/4,0 2,8/1,2 —2,0
JM3ENBHBIM H O€H3MHOBEIM JBHTATENSMH)
Jlerkwe rpy3oBele (cpenHee 3HAYEHHE IS 3,5 1,5 2,6
aBTOMOOMIIEH ¢ IHU3eIbHBIM H OEH3HHOBBIM
JIIBUTaTEIISIMH )
TsoKelsle rpy30BEIe (IU3eIBHEN TBHTATEb) 2,3 1,8 2.8

Ta6bnuma I'.8—KoadduuuenTt fom, yauThIBaIOLIMIi YBeJHYEHHE BHIGPOCOB
Yy TPaHCHOPTHBIX CPeJcTB Pa3IH4YHOI0 THNA AJIA
nokasareins J2 OTHOCHTEJBHO IMokazaTeass J1 c
NOBBIIIEHHEM BBICOTHI HAJl YPOBHEM Mops

BricoTa, M Koaddumment fom
CO NO> Caxa
bensun AT ben3un AT AT
0 1,0 1,0 1,0 1,0 1,0
1000 2,2 1,2 1,0 1,0 1,0
2000 3,0 1,5 1,0 1,0 1,25
3000 4,0 1,3 1,0 1,0 1,5

IIpumMedanue— [lng nokasarens 33 ubpocs wig CO cnemyeT yeenwauts Ha 30 % OTHOCHTENEHO
3HAYEHHH, NpHBeaeHHEIX B Tabnuue I'.8. ITpn 3ToM 3HazeHne BEIGpocoB aist NO; H caXH MPHHHMAIOT N0 NAHHEIM

HacToAmel TabNHIEI

B HABOP |
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IIpnaoskenune /]

3Ha4YeHHs BEIOPOCOB 4aCTHII HEBBIXJIOHOIO MPOUCXOKAEHHSA AHAMETPOM 2,5
MM

Tabnuma /.1 - 3HayeHns BLIGPOCOB B3BeIIEHHBIX YACTHI[ HEBLIXJIOIHOIO
NPOHCXO0XKACHHA JHAMETPOM 2,5 MM

60

CkopocTs, kxM/g JleTkoBBIE H JIETKHE TPY30BEIE Tsprenble rpy30BBle aBBTOMOOHIIH
aBTOMOOHIH
r/a Mg /g M2/
0 0 0 0 0
10 0,28 13 1,04 4.9
20 0,56 2,6 2,08 9.8
30 0,84 39 3,12 14,7
40 1,32 5.3 4,16 19,6
50 1,4 6,6 52 244
60 1,68 7,9 6,24 29.3
70 1,96 9,2 7,28 34,2
80 2,24 10,5 8,32 39.1
90 2,52 11,8 9,36 44,0
100 2,8 13,2 10,4 48.9
110 3,08 14,5 - —
120 3,36 15,8 = -
130 3,64 17,1 - -
B HAGOP
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Ipunoxenune E
MeTtoauka pacdyera HeOGXOAMMOro KOJIMYECTBA BO3AyXa

E.1 Onpegenenne Ko/JH4YecTBA TPAHCHOPTHBIX CPEACTB KaKIOI0 BH/A,

HaXoAsIUXCS B TOHHEJI€ JJIs YCJOBHIl 9aca MUK M MOJHOI0 NpeKpaleHus

ABHKEHHS

E.1.1 Ilpy u3BeCTHBIX 3HAUEHMAX WHTEHCHBHOCTH [JBIDKEHHS TPAHCIIOPTHEIX
CPeICTB pa3sIUYHOro THIIA B 4acC ITHK 10 BCEM II0JIOCaM: JIETKOBEIE aBTOMOOMIHN A
(c GEH3MHOBEIM A5 M AU3EIBHBIM A, ; IBUraTesIMH); JIETKHHA [PY30BO# TPAHCIOPT
maccoit 10 3,5 T by (¢ 6eH3HHOBEIM Byps U AU3ENBHBIM By, IBHraTENAMH);
TSDKENBIM IPY30BOH TpaHCHOPT (C AM3EJIBHBEIM JIBHUIATENIEM) Brp: Maccolt no 15 T
(rpy3oBsie aBTOMOOMIIH 1 aBTOOYCBI) — Brpy1; Maccoii 10 32 T (rpy30Bble aBTOMOGHIN
C IPHULENIOM H IOJIYIIPHIENIOM) — By KOoIMdecTBO aBTOMOOHIIEH PasinyHOro THIIA
1, ONHOBPEMEHHO HaXOIAIIHXCHA B TOHHENE NJIHUHOM L., IpH CKOPOCTIAX IBHKEHHS
JIETKOBBIX aBTOMOOHWIIEH V), J€rkoro rpy3oBoro Vi, M TSDKEIOro IPy30BOIO
aBTOTPAHCIIOPTA, BKIIIOYasl aBTOOYCHI, Vrp BEIYUCIAIOT IO GOpMyJIaM:

116 = Ans L/ Vi (E.1)
Mun=Apg Le | Vi (E.2)
Marp6 — Bn.rp.ﬁ L‘r / Vn.r‘p; (E.3)
Rarpan = B.r:.rp.n Lol Vn.rp; (E4)
1 = Bt Ly / Vi (E.5)
Prp2 =Bz Ly / V. (E.6)

CxopocTH IBMKEHWS TPAHCIIOPTHBIX CPEICTB 3a1ai0T TOJNBKO IS PEXHMMA
ABrKeHus «A». [l 3aMeNIeHHOro peXuMa IBIDKEHHUS CKOPOCTH TPAHCIIOPTHAIX
CpelCTB NPUHUMAIOT, paBHOM, HanpuMep, 10 km/9. s 3TOro 3Ha4eHus CKOPOCTH
A OIpEeNessioT KOIMYECTBO TPAHCIOPTHBIX CPEINCTB pa3IMYHOrO  THIIA,
HaxXOJAIIMXCS B TOHHEIE.

E.1.2 Tlpu oTcyTCTBHHM JaHHEIX 00 HHTEHCHBHOCTH IBH)KEHHS TPAHCIIOPTHEIX
CPEeICTB PasHYHOIO THINA [ KX BBIYHCIEHUS MOXeT OBITh WCIIOJB30BaHA
cleayrolmas IpoLeaypa:

a) YyCTaHAaBIMBAlOT (MIM IPHUHMMAIOT) IIPOLEHT TSDKEJIOr0 IPY30BOTO
TPaHCIIOpTa B 00ILel HHTEHCUBHOCTH TPAHCIIOPTHOrO moToka ‘P,

B) IIO 3a[JaHHOM HHTEHCHBHOCTH ABM)KEHUS MIPUBEIEHHEIX aBTOMOOMIIEH B Uac
IUK Dppamx M BenvyuHe V' paccUUTHIBAIOT OOIIYI0 WHTEHCHBHOCTh JIBHIKECHHUS
TpaHcHopTa Mg 9aca MUK Cy nukyer. J715 TOTO UCTIONB3YIOT MPEANOIOKEHHE O TOM,
4TO aBTOOYC MM Ipy30BOM aBTOMOOMIE 3aHHMAaeT MeCTO, SKBHBAJIEHTHOE JBYM-
TpPEM JIerKOBBIM aBTOMOOMIIAM.
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D

C _ np.Y.nuK

Y.nuK. yem., [[l ] _!,U_J N i”;_ - (zmu3)] (E7)

100/ 100

C) HHTCHCHBHOCTH NOBHXXEHHS THIIOB TPaHCIIOPTHBEIX CPEICTB BBMHCIISIOT IIO

dbopmynam:
(1-0,010)

Ans = Commeyer (1 —0,01%) (1+0.017). (E.8)
0,0le
Asx= Cymigger (1 — 0,01'F) (1+ 0=01/?»') s (E.9)
0,01y
Brrps = (1 = 0,016) Comuyer (1 — 0,01%) 1+0.017). (E.10)
- 0,0001y0 |
Barpa= Commcyer (1 — 0,019) 1+0017) . (E.11)
Brp1 =0,0001 ¥ B Commeyer: (E.12)
BFP2 =0,01"F (1 - 03016) Cq.nmc.ycr- (E13)

IIpumeganuns

1 Tlpm 3amenneHHOM peXHMe IBIDKCHHs Ui pacdera HHTEHCHBHOCTEH HCIONB3YIOT
IIPUBEIEHHYIO HHTEHCHBHOCTD I 3aMeAJIEHHOTO ABMKEHUS Dip .y nuksam. IIpH 3TOM B dopMyaax
(E.8)~(E.13) Cunmuxycr 3amMeHsIOT HA Co nuk sam.

2 KonuuecTBo aBTOMOOHIIEH, OJHOBPEMEHHO HAXOIANIMXCS B TOHHENE, YCTAHABIMBAIOT 110
3aBHCHMOCTSIM IIPH CKOPOCTH IBHIXEHHUS, COOTBETCTBYIOIEH PesXUMY IBHIKEHHS «A» HIH «B».

E.1.3 OOmee KOmHMYecTBO TIPUBEAEHHBIX AaBTOMOOMIEH  XDpp mpos,
OJIHOBPEMEHHO HaXOASIIUXCsl B TOHHEIIEe IIPH ITOJIHOM OCTaHOBKE IBIKEHUS (PEXKIM
NpoOKM), BEIYMCIIAIOT IIPHU INPUHATOM 3HAYEHHWM IIPHUBEIEHHBIX TPAHCIIOPTHEIX
cpencTB Ha 1 KM ITONOCHI ABHXKEHHS Dipipos, [UIMHE TOHHENS M YHCJIA IIOJIOC

JIBUKEHUS Moy IO HOpMYyJIIE

zlfl)np.npo{i = an.rrpoﬁ Lpnon: (E 14)
E.1.4 [Ina npeobpazoBanus MpUBEIEHHOTO 3HAYEHUS JIETKOBBIX aBTOMOOMIEH

B 00IIee KOIMYECTBO TPAHCIOPTHBIX CPeAcTB (C y4eToM aBTOOYCOB H I'PY30BBIX
aBTOMOOMIIEH) HCIIONIB3YIOT NIPEIIONOKEHHE, YTO B TPAHCIIOPTHOI IMpobKe aBToOyC
HIH TPy30BOH aBTOMOOMIb 3aHHMaeT MECTO, OSKBUBAJIEHTHOE TpeM-UETHIpEM
JIETKOBBIM aBTOMOOMIIAM. IIpy n3BecTHOM OTHOCHTENHHOM KontndecTBe 'V rpy30BEIX
TPaHCIIOPTHBIX CPEJCTB M aBTOOYCOB B OOINeM TPaHCIIOPTHOM IIOTOKe, oOIee
KOIIMYECTBO TPAHCHOPTHBIX CPEACTB Hrpcpmpos, HAXONSAIIMXCS B TOHHEIE,
BEIUHCIISIOT IO hopMye

7 Z D@@OE.

Tpos. = E.15
o [[1--“-’-)+l - (3mu4)] (EL5)
100" 100 '

Jns. BBEIYMCIIEHHS KOJWYECTB JIETKOBBIX aBTOMOOMIIEH ¢ OEH3HHOBBIM U
IM3ENBHBIM JIBUTaTeNsMH, JIETKOTO TPY30BOTO TpPAaHCIOPTAa C OEH3MHOBLIM H
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JM3eJIbHBIM JBHTaTeIIIMH, a TakKe TSDKENBIX TPY30BBIX aBTOMOOMIeH 1 aBTo0yCOB
clenyeT ucnomns3oBats popmyns (E.1)—(E.6).

E.2 Pacyer BBIOpOCOB 3arpA3HAIIIHX BelIeCTB OT TPAHCHOPTHBIX

CpelcTB, HAXOASAINHUXCH B TOHHEJIE

E.2.1 Pacuet BEIOpOCOB OCYINECTBIISsIETCS 10 BeU4HHe, IPHHATOH 111 2010 1.,
TEXHOJIOTHYECKOro IoKasaTensd Ol ¢ ydeToM ClemylolIMX KOPPEeKTHPYIOIIHX
K03(DUIMEHTOB: Ha TEXHOJIOTHIeCKHe oKasaTenu D2 u O3 for, Ha haKkTop BpeMeHH
Jv, XapaKTepH3yroUui 00HOBIEHHEe aBTOMOOMITEHOTO [IapKa ¥ BBEJIEHHE B EWCTBHE
Gonee CTPOTruX 3KOJIOTHYECKHX CTAHIAPTOB, HA (PAKTOP BEICOTEI /3, ONPEMEISIONIHI
M3MeHeHUs: 00beMa BEIOPOCOB 3arpsA3HIONIMX BEUIECTB C YBEIHYEHHEM BEICOTEI
PacloJioJKeHHs TOHHENEeW HaJ YpOBHEM MoOps; Ha (akrop Maccel f,
uHbOpPMHUpYIOIMH 00 H3MeHEeHWH OOBEMOB BEIOPOCOB Y TSKENOrO IPYy30BOTO
TPaHCIIOPTa C U3MEHEHHEM HX MAacChl OTHOCUTENILHO CpeIHero 3HaueHus 23 T.

E.2.2 Bribpocer Q 3arpsastonmux Bemects CO, NOy (B nepecuere Ha NO,),
I/, U caXu, M*/d, ISt IETKOBBIX aBTOMOOMJIEH M JIETKOrO TPY30BOTO TPAHCIIOPTA C
OEH3MHOBEIM M JU3EIBHEIM JIBUTATENIIMH BEIYUCIISIOT 110 GOpMyIIe

O = Goas fuJfoJfer T o, (E.16)

I gexs — OazoBoe 3Hauyenwe BeIOpocoB CO, NO, ¥ caxu mIi IJIETKOBBIX
aBTOMOOMIIEH M JIerKoro rpy30BOTO TPAHCIOPTA ¢ OEH3WHOBBIMH H
JU3eIbHBIMU JBUTATESIMM, 3aBUCAIME OT CpefHelf CKopocTH
IOBMKEHUA Ve M JOPOXXKHOTO yKJIOHA TOHHENA I, I/d WIH Mg (cm.
npuioxeHus A-B);

gss — BBIOPOCHI B3BELIEHHBIX YacTHL, OOpa3ylOLIMXCS B pe3yjbTaTe
paspyIleHus JOPOXKHOTO IOJOTHA, TOPMO3HBEIX KOJOIOK, M*/4 (CM.
npuinoxenue ).

Koppextupyronmme KodQQUIHEHTH f;, fi, for ONPENEISIOT 10 IaHHEIM

npuiioxenus I

E.2.3 BsiOpocel 3arps3HSIONIMX BEIIECTB JUIL TKEJIOr0 TIPY30BOTO

TpaHclopra, padoTaromero Ha AW3EIBHOM TOIUIMBE, BBIUUCIISIOT aHAJIOTHYHO

BEIOpOCAM JIETKOBBIX aBTOMOOWIIEHf M JIETKOTO TPY30BOTO TpaHCIIOPTa, 3a

HCKJIFOYEHHEM JOMOJIHUTEIBHOIO ydeTa MacChl TPaHCIIOPTHEIX CPEACTB, KOTOPLIM

ocyIlnecTBisercs IIyreM BBefeHHA B dopmyry (E.16) xoppexTupyroiero

ko3¢ dunyenra £, (cMm. npunoxenue I', Tabnuna I'.5).

Q = QGaaﬁiftfcrﬁn + s, (El 7)

IIle gsas — 0a30Boe 3HaueHue BeIOpocoB CO, NO; u caku A1 TSHKeIoro rpy30BOro
TPaHCIIOpTa, 3aBUCAINNE OT CpeAHel CKOPOCTH IBHXKEHHUS U JOPOXKHOIO
YKJIOHA TOHHEIS, I/d uin M*/4 (cM. mpuitoxeHus A-B).
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IIpeMedanue— ( pacCIUTHIBAIOT TONLKO VI aBTOMOOHIEH C MH3€IBHEIMH
mBHratelsiMH. JIIA IepecdyeTa OT DasMEPHOCTH M4 K pa3sMEPHOCTH T/4 HCIONB3YIOT
koahdumment 4,7, . e. 1 r=4,7 M2

E.3 Pacyer He06X0AHMMOro KOJIHYECTBA BO3AyXa MPH 3KCIIyaTAlHOHHbIX
peskEMax
E.3.1 O6bemuslit pacxon Bosnyxa G, M>/c, HeoOXOOUMEIH IS obecneueHy s
ITIK CO, NOx (B mepecuete Ha NO,), I/4, caxu, BEIYUCISIOT 10 GOpMyIIe
G=0,28 [nn.ﬁ QJ'I.6 + pn Qn.n + (nn.rp.ﬁ + nn.r'p.n) Qmix + Mrp1 Qrp] e Firp2 (EIS)

Oma] / (Crizx — ),
1€ On6, Ono Omix, Orp1, Orp2 — BBIOpOCHI 3arpsi3asrorux Bentects (CO, NO,, caxm)

COOTBETCTBEHHO OT JIETKOBBIX aBTOMOOWIEH ¢
OEeH3MHOBBIM H JIHM3e/ILHLIM ABUIATENSMH, OT JIETKUX
I'py30BBIX aBTOMOOHIEH B pacyeTe Ha KOMOMHAI[HIO
OEH3HHOBOTO M IW3EIBHOTO ABHTaTelNed, TAXKeIbIX
I'PY30BBIX aBTOMOOMIIEeH Maccoi 1o 15 u 1o 32 T.

O6beMHBIH pacxon Bo3myxa (G, obecreyrBarOIvii HOPMATHBHOE 3HAYECHUE

BHIMMOCTH, BBIYHCIIAIOT 110 hopMyJie
G=0,28 [nn.ﬁ Onst+ Nng Qn..u gy (nn.rp.(i + nn.rp.,u) Qmix + nrpi Qrpl + 12 (Elg)

QrpZ] / kocn:
7€ On6, Onx, Omix, Orpt, Orp2 — BEIOPOCEL, M?/4, BEIMUCIISIEMBIE KAK CyMMa BEIOPOCOB

Ca)XM M B3BEUICHHBIX YAaCTHI[ HEBBIXJIOMHOIO
IIPOHCXOXKIEHNU;

kocn — K03 GHUIUEHT 0ocablIeHus CBETOBOIO MOTOKA (CM.
tabnuiy 5.1).

E.3.2 Pacuetsl G cienyeT BBIIONHATH IS OKCIUTYyaTaAlHOHHOTO PEXHIMA «A» ¢
y4eroM BeIOpocoB CO u B3BEILIEHHBIX YacTHUIl; pexuma «Bby ¢ ydeToM BEIGpOCOB
CO, NOg, caxu 1 B3BeIIeHHBIX YacTUIl ¥ pexxuma «B» ¢ yuerom BeiGpocos CO,
- NO,, caxu.

it panpHeHIIMX BBIYHCICHHH NPUHUMAIOT OOJNBIIEE W3 BEYHMCIEHHBIX
3HaYeHHH pacxona Bo3nyXa Gax.
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IIpuno:xenune K
Pacyer noTepb JaBJeHHS NPH IBHKEHHH BO3AYyXa 110 TOHHEIIO

XK.1 O6mue notepu naBneHus APqgy IPH ABMKEHHH BO3LYXa CKIAIBIBAFOTCS
M3 IIOTephb JaBIICHUN:
Ha BXOJie BO3yXa B TOHHENb APy ¥ BBIX0ME U3 HETO APyyy;
Ha TPEHHE BO31yXa O CTEHKHU TOHHENS APy
Ha TIPEOMIOJIEHME MECTHBIX CONpPOTHBICHMH pacHupeHus (CyXeHHs)
BO3JYIIHOTO OTOKA APcyx(pacm);
CBA33aHHBIX C NEHCTBHEM TIpaBUTaLMOHHON AP, GapomeTrpmueckoit APs u
BETPOBOH APperp COCTABISIIONIEH €CTECTBEHHOM TATH;
Ha IpeoJioJIeHHe a’pOAHMHAMHYECKOIO CONPOTHUBIIEHUS IBIKyIMXcs (Miu
CTOSAINNX) TPAHCIIOPTHBIX CPeNCTB APpqpm.
APOSHJ.:APBX_I-APBBD(+'APTP+APCY}K(paCLU)+APIp+AP6+APBBTP+ (K.1)
AP rnopiu.
7K.2 Tlotepu naBieHHs Ha BXOIHOM IOpTayle TOHHENS APy, Ila, BEIUHCIAIOT
o dhopmyite
Pa G
APy = Egy ———, (CK.2)
255,
rae G — pacyeTHBIN pacxoj BO3/yXa B TOHHeNe, M>/c;
Pa — IIOTHOCTE BO3yXa IPU TeMIlepaType BO3yXa y IMOpTaja ¢ MOCTYIaromei
BEHTUIIALUMOHHOM cTpyel, Kr/M>, BEYMCIgeMas 10 hopMyJIe
P,
p.= 0,465 , (K.3)
T,
rae P, — atMocepHOe 1aBieHHe, MM PT. CT.;
T, — TeMIIepaTypa HapyXHOro Bo3ayxa, K.
JK.3 IloTepu naBneHus Ha IMOpTalie TOHHENS C UCXOMAIIEH BEHTHISIIHOHHOM
cTpyeit APuuy, [1a, BEIUKCISIOT 11O Gopmyte
anx G2
AP = é}mx - (>K4)
2F,
II€ Peux — IVIOTHOCTE BO3JyXa IIPH TeMIIepaType BO34yXa Ha BEIXOJIE W3 TOHHES.
JK.4 ITlorepu naBneHHMS OT TpeHHsA BO3OyXa O CTeHB! TOHHens AP, Ila,
BEIYHMCIIIIOT 110 hopMyiie

Pe U L, G?
APp=0,125 Ap———, (K.5)
F3T
rne A — K03GQUIMEHT TpeHuUs;
U: — nepuMeTp TOHHEIS;
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Pz — IUIOTHOCTh BO3[yXa, pacCUMTaHHas IO CpelHell TeMIlepaType Bo3dyxa B

TOHHEJIE.
X.5 Ilorepn naBineHHs Ha INIPEOJOJNEHHE CONPOTHUBIEHUH IIPH CYXEHUH

(pacumpeHun) BO3LYIIHOTO NOTOKA AP yx(pacm), 118, BEIMUCILIOT 110 GopMyJie
APeyxcpacm) = 0,5Ep (Ec) s/ Sysc G2, (K.6)
rae Sysc — CEYeHHe TOHHEIS B «y3KOM) MECTe;
Ep 1 Ec — K03 QUIIMEHTE MECTHBIX COIPOTHBIIEHHHA COOTBETCTBEHHO BHE3AMHOI0
paclllipeHys ¥ BHE3aIIHOT'O CY>KEHHs ITOTOKa JJIS TOHHENsI, UMEIOIIEero
K03 UIMEHT CONIPOTUBIECHHUS TPEHUS Arp, BEITUCIEMEIE 110 QOpMyTIaM:
Ep = Epra (1 + 12,5 py Arp); (K.7)
E_,c = &c.m (1 + 9,62 Ps }‘«rp), (}KS)
rie Eprn, Gern — KOIQOHMIMEHTH MECTHBIX CONpPOTHBIIEHHH Ha paclIMpeHHe —
Cy)XeHHe TIOTOKa 6e3 yueTa BHa MOBepXHOCTH TOHHens (6e3
IIEpOX0BATOCTH), YCTaHOBJIEHHEIE Ha pucyHke XK. 1.

KoapdunnenTte:
MECTHOTO
CONPOTHRIEHHS

ép.rn » E.m.m

0,9
0,8 ‘\
0,7
0,6 \\
0.5

- \
0,4

0.3 ) \\

0,2 .

NS

* '
0,1 <=
~
0 \> Sy3.c/Sm.c
0 0,2 0,4 0,6 0,8 1

1 —Eprn; 2—Ecrni Sys.c / Swc — COOTBETCTBEHHO CEYEHHS TOHHENS B «Y3KOMY H (ITHPOKOM)
MecTax

Pucynok /K.1 — 3navenns Ko3(p(pHIHEHTOB MECTHOIO CONPOTHBJIEHHS IPH

BHE3aNHOM pacIIHpPeHHH Ep.rn H BHE3ANMHOM CYKeHHH Ec.ra JJIS «IVIAJKOTO0Y
TOHHeJIs1 (0e3 y4yeTa epoXoBaTOCTH)
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XK.6 Ilorepm pnaBieHMsi, CBs3aHHbIe C [eHCTBHEM BeTPOBOH
COCTABJIAIONIEH ecTeCTBEHHOH TATH (BeTPOBOi# Hamop)
Betposoii Hanop (Harpysky) AP, BEIYHCISIOT 110 GopMyJie
APrer, = 0,5 ¢ P Vaerp COS?Wnerp, (K.9)
r1e co — Koaduipent odTexanus noprana Toruens (co = 0,7);
Pa — INIOTHOCTH Hapy »XHOT'O BO3IyXa;
V' — ckopocTh BeTpa;
Weerp — YTOII MEX/Y HallpaBJI€HHEM BEeTpa U TOPH30HTAIBHOM OCBIO0 TOHHES.

K.7 Ilorepn paBjeHHsI, CBSI3aHHBIE C [JEeHCTBHEM TIPABHTALMOHHOMN
COCTABJIAIOLIEH eCTECTBEHHOH TSATH
I'paBUTAIMOHHYIO (TEIIOBYO) COCTABISIOIIYIO eCTECTBEHHON TAru APy, I1a,
BBIYHCIAIOT 110 opMyJIe
_ 0,232 - gAH(P, + P5)(1,, —1;5) (CK.10)
¥ Q73+1,)(273 +1,)
rae g — yckopenue cBobomuoro magenus (g = 9,81 m/c?);
Pa, Pp — COOTBETCTBEHHO aTMOchepHbIe AaBlIeHWEe Y IMOPTAIOB C OOIbIIed H
MEHBIIEH BEICOTHEIMUA OTMETKAaMH, MM PT. CT.;
fcp, I3 — COOTBETCTBEHHO CpelHEee 3HaUeHHe TeMIIepaTypsl BO3AyXa B TOHHENE U
TeMIlepaTypa aTMoc(hepHOro Bo3ayxa y MOopTaja ¢ MEHBIIEH BBEICOTHOM
OTMeTKOi, °C;

AH — pa3HOCTH BBICOTHBIX OTMETOK IIOPTaoB ¢ Gombiiei A u MeHbIneidl B
BEICOTHEIMH OTMETKAMH, M.

K.8 Ilorepu pnaBjeHHsl, CBA3aHHbIe C [eficTBHeM GapoMeTpHYecKOi
cocTaBJSAIOMIeH ecTeCTBEHHOH TATH

bapoMeTpH4YecKyIo COCTaBILIIOIIYI0 ecTeCTBeHHOHU TArU APs, [1a, Ha3sIBaeMyI0

TaKKe  «oporpaduyeckod — mobaBKoM» K = TpaBUTALMOHHOMY  HAIIODY,

00yCIIOBIEHHYIO TEMIIepaTypHOH HEOIZHOPOAHOCTBIO BO3AYIIHOM Cpempl Y

PasMYHO OpUEHTHPOBAHHBIX TOPHBIX CKJIOHOB, ONpEAENSIOT KaK pasHHILY

aTMOCQEPHBIX JaBIeHHH y IOPTalIOB TOHHENS, IPUBEJEHHEIX K OJHOMY YPOBHIO.

IIpy OTCYTCTBMM TOYHBIX HAHHBIX O 3HAYEHHSAX aTMOChepHBIX HapiaeHuil APg
BEIYMCIIIOT 10 hopMyIIe

Pew =1t +546~0%32§{Hi[(: A: B)fsrms-o 042H_] oD

A 3 r B A ? r 5

TIe fa — TeMIepaTypa aTMocepHOro BO3Iyxa y mopraia ¢ Ooybliedl BEICOTHOM

oTtMeTKoH, °C;
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P, — armocdepHOe faBleHMe Ha BBICOTe HAWBEICIIEH TOYKM TOPBI, depes
KOTOPYIO IPOXOIOUT TOHHENb, MM PT. CT.;
H; —BEICOTa TOPEI, OTCUHTHIBaEMAs OT IIOpPTaiIa ¢ 6OJBIIEH BEICOTHOM OTMETKOM,
M.

K9 TIlorepn pgaBleHHs HAa [pPeoaOJIEHHE AIPOJAHHAMHYECKOIO
CONPOTHBJIEHMS IBHKYIIHXCS (M/IH CTOSIIIHX) TPAHCIIOPTHBIX CPEACTB
IToTepu naBneHHs Ha IIPEONONIEHHWE A3POJMHAMUYECKOTO CONPOTHUBIEHHUS
TPaHCIIOPTHBIX CPEACTB  APropm, HaxXOAAIIMXCS B TOHHENE, ONPENENISIOT
OTHOCHTENBHBIMH CKOPOCTSAMH IBIKEHHsS BO3AyXa M TPaHCIIOPTHEIX CpEICTB,
COOTHOIIIEHHEM MHUEIeBa CEYEHHUS Sy TPAHCIIOPTHEIX CPEJCTB U CeYEHUsI TOHHEIIS
H KodpdHIHeHTaMH J1I000BOr0 CONPOTHBIEHHS TPAHCIIOPTHBIX CpeACTB. [l
BEIYMCIEHUS APyopy OPH ABIKEHMH THUIIOB TPAHCIIOPTHBIX CPEACTB IO II0JOCAM
IOBIDKEHHUS B IIPOTHBOIIOOXHBIX HallpaBIeHUSX IPUMEHSIOT GopMyITy
APHOpLLI =0,5 ps/ Fr {[nn S Cr (Vn - V)2 + Marp SM.JI.I'p CJI.T‘p (Vnr‘p - V)2 +
(Prp1 + 11rp2) Swwrp Crp (Vip — VY] — [#'s Six Ca (Vat V)2 + nln-r'p Svarp Crrp (K.12)
(Varp + V)z + (nlrpl e ”1rp2) Swrp Crp (Vip + VY13

@opmyna (2K.12) npenmonaraet, 4T0 TPAHCIIOPTHEIE CPEACTBA iy, Mi.rp, Hrpl, Arp2
JABIDKYTCS B HalpaBIE€HHMH IEPEMEINEHHs BO3IYILIHOIO II0TOKA, a TPAHCIOPTHLIE
cpezctBa 1's, 15, M1, 7' ip2 B IPOTHBOIOIOKHOM HaNpPABJIEHHH.

TIpu JBYOKEHHY TPAHCIIOPTHBIX CPENCTB B OXHOM HanpaBJIEeHUH B hopMylie
(PK.12) BTOpOI1 4IeH B KBaIpaTHEIX CKOOKAX MPUHHMAIOT PABHEIM HYJIO.

IIpp mnomHOM ocTaHOBKe TpaHcmopTa (mMpoOka) CKOPOCTH IBHXKEHHS
TPaHCIIOPTHEIX CPEACTB IPUHUMAIOT PaBHEIMHU HYIIIO.

B sTOM cityuae moTepu aBieHuUs ONpeIelIsIOT TOSBIEHHEM JOMOIHUTEIHHOIO
a’pONMHAMHYECKOT0 COMNPOTUBIIEHNS, CBA3AHHOTO C HAXOXIEHHEM B TOHHENE
TPaHCIIOPTHBIX CPECTB U BEIYUCISIOT 0 hopMyIIe:

APrmpm =0,5 Pz V2 | F; [(nn + nln) Sva Cr t (nn.rp + nln.rp) SM.J‘I.I‘p Cﬂ.rp + (nrp]
+ #rp2 + 11 + 11 52) Surp Carpl- (K.13)

IIpy BO3HHKHOBEHHHM II0Xapa YacTb TPAaHCIOPTHEIX CPEICTB IO 00e CTOPOHEI
OT oOyYara II0XKapa II0 HaNpaBlICHUIO WX [BHKEHHS IIOKHHET TOHHENb. IlIpu
BEIYUCIEHUH APpoyy CIENyeT YYHTHIBaTH TOJBKO T€ TPAHCIOPTHEIE CPENCTBa,
KOTOPEIE OCTAJIACh B TOHHEIIE IIepel] 09aroM IIoXxKapa.
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Ipunoxenne U
IIpumep pacdera Npoa0JLHOH cXeMbl BEHTHISINHHE aBTOJOPOKHOTO TOHHEJIS

HM.1 UcxoaHbie JaHHBbIE

OcymecTBIsIOT BBIOOpP IIapaMeTpOB IPOJONBHOM CTPYHHOM CHCTEMEI
BEHTHJIALIMK [JI TOPOACKOIO aBTOJOPOXKHOI'O TOHHEJS, UMEIOIIEro CIeIyIoIue
XapaKTepUCTHKU:

- TOJ, Ha KOTOPEIH 3aIUIaHUPOBAH IycK ToHHes — 2015;

- nivuHa ToHHeNs — 1200 Mm;

- ceueHHe TOHHeNA — 75 M2

- IEpUMETp TOHHENA — 31 M;

- KOJIMYECTBO I10JIOC ABMKEHHS — 2;

- HamnpaBlieHHWe [BIDKEHHs II0 KaXJ0M Iojoce — B IIPOTUBOIIONOXKHEIE
CTOpOHEI;

- BEICOTa Iropsl Hr, yepe3 KOTOpyIo NpoXoauT ToHHeNb — 300 M;

- BBICOTHas oTMeTKa noptana A — 100 wm;

- BEICOTHAs OTMeTKa mmoptana B — 76 m;

- PasHUIIa BEICOT MEX/y IOPTAIaMU TOHHEIsS — 24 M;

- YKJIOH ToHHeIs — 2 %;

- CKOpOCTSH BeTpa y moprana B — 5 m/c;

- YIOJI MeX 1y HalpaBJIeHHEM BeTpa U OCEIO TOHHeNA — 60°;

- CKOpOCTB BeTpa y noptana A — 0 m/c;

- TeMIlepaTypa aTMOC(epHOro BO3ayXa y mopTana A, HMEIero GOMNBIIyIo
BEICOTHYIO OTMETKY #4 = 15 °C;

- aTMOC(epHOe IaBIeHHUH y IopTaila ¢ GoJbIeit BEICOTHOM OTMeTKOH Py = 755
MM PT. CT.;

- TeMIieparypa arMocgepHOro Bo3ayxa y moprajia B ¢ MeHBIIel BEICOTHOM
oTMeTKoi — 16 °C;

- aTMoc¢epHOe JaBleHNH y HopTaia ¢ MeHbIIel BBICOTHOH OTMETKO#H Pg =
757,5 MM PT. CcT.; ,

- aTMoc()epHOE JaBIe€HHHM Ha BHICOTHOH OTMETKEe TIOpHI, 4epe3 KOTOpPYIO
IIPOXOIUT TOHHENb Pr = 734 MM pT. CT.;

- CpeIHsIs TeMIlepaTypa Bo3ayxa B ToHHene — 20 °C;

- MHTEHCHBHOCTH ABMXEHHA TPaHCIOPTHBIX CpeAcTB B uac nuk — 1800
Ip.aBT./d;

- YyCTaHOBJIEHHasi CKOPOCTh JBMKEHHS BCeX KaTeropuil aBToTpaHcriopra — 60
KM/d;

B HABOP
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- CKOpOCTH JBIJKEHHS aBTOTPAHCIOPTa IPH 3aMeIJeHHOM IBIKeHHH — 10
KM/d;

- HHTEHCHBHOCTH JBH)KECHHUS IPU 3aMeJICHHOM IBI)KEHHH B Hac MUK — 57 %
UWHTEHCUBHOCTH IBH)KEHUS IPH IBWKEHHH C YCTAHOBIEHHON CKOPOCTEIO;

- OTHOCHTEIBHOE KOJIMYECTBO B TPAaHCIOPTHOM IIOTOKE aBTOMOOHIIEH
paznmuyHoro tuna cocTaBisroT: W'=20 %, y =10 %, ® =20 %, 6 =49 %, B =70 %;

- TEXHOJIOTMYECKUH II0Ka3aTenb, ONpPEeNeNSIONMH BBIOPOCH! 3arpsS3HSIONINX
BeIleCTB, — J3;

- IPeAENBEHO JolrycTHMbIe KOHIEHTpauuu CO 1 peskMMOB ABHKEHHS «A»,
«B» — 80 Mr/m3, ma pexxuma pBrkeHns «By» — 115 M/,

- IpeJIeNbHO JOITyCTHMBIe KoHIeHTparuu NO; 171 pexXiMOoB IBIKeHU «by 1
«B» — 5 Mr/v3;

- TMpPENENbHO JAOIyCTUMBIE KOHIEHTpPAlMd CaXKu (B3BELISHHBIX YACTHI]
BBIXJIOITHOT'O IIPOMCXOXKAEHHUS) AJIsL PEXKUMOB IBHKEHUsS «B» 1 «B» — 4 Mmr/m’;

- k03bdHuHeHT ocnabneHus (3aTyXaHus): I/ pexuMa IBIKeHus «A» — 0,005
ML, s pexxuma geikenus «by» — 0,007 Ml wis pexuMa asmxeHus «B» — 0, 009
Ml

- K03 QHULUMeHT TpeHus Bo3ayxa o cTeHku ToHHens — 0,031;

- CeYEHHE TOHHENS Ha yJacTKe, Ipe{Ha3Ha4yeHHOT0 U aBapHUIHOH OCTaHOBKH
TpancmopTa, — 90 mM%;

- IIPOTSDKEHHOCTH y4acTKa aBapUHHON 0CTaHOBKH — 30 M;

- IIPOEKTHAsI MOIHOCTE moxapa — 100 MBT.

H.2 Pacyer HeoOXOAMMOIro KOJHYeCTBa BO3AyXa IJs NPOBEeTPHBAHHS

TOHHEJIA

H.2.1 Pacuer koJHYecTBAa TPAHCHOPTHBIX CPEACTB KAaMKIOro BH/A,

HAXOJALIHXCH B TOHHeE /Il YCJIOBHH Yaca NHK H MOJHOTO0 NpeKpalieHast

ABHKEHHUS

IIpy OTCyTCTBUM JaHHBIX O TIPOTHO3HBIX WHTEHCHBHOCTSX IBHIKEHHS
TPAHCIIOPTHEIX CPEJICTB PacyeT BBIIOJIHSIOT 10 33JaHHOM BeIMYHMHE NIPHBEIEHHEIX
aBTOMOGMIIEH ¢ ucnionszoBanueM Gopmyn (E.1)~(E.13) npunoxenus E.

Jns pexxuma OBHXEHHS «A» HMHTEHCHBHOCTH JBIDKEHHS TPAHCIIOPTHOIO
II0TOKa HaxonaT 1o ¢opmyie (E.7) npunoxenus E npu HHTEHCHBHOCTH [BHKEHHS
IIpuBeZieHHbIX aBToMobmner 1800 mp.aBT./a

1800
Cammyer = = 1500 tp.cp./4.
[(1-0,2)+2-0,2]

WMHTEHCHUBHOCTH JBMJKEHHS JIETKOBBIX aBTOMOOWIeH C OeH3WHOBLEIMH M

JH3€IbHBIMH IBHTaTesIMM, JIEFKOrO IPy30BOTO TPAHCIIOPTA, TSDKEJIOTO MPY30BOro
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TPaHCIIOPTa Maccoi 10 15 T 1 aBTo6yCOB, TSOKEIOro Ipy30BOr0 TPaHCIOPTa MacCoi
1o 32 1 BeraHcisoT 1o Gopmynam (E.8)~E.13) npunoxernus E.

A;6=1500-(1-0,8)(1-0,8)/(1+0,1)=873 aBr./u;

A;,=1500-(1-0,8)0,8/(1+0,1)=218 aBr./u;

Brrp = (Burp.s + Barp.r) = 1500 (1 —0,8) (1 +0,1) =109 aBr./u;

Bp1=0,2-0,7- 1500 =210 aBt./4;

Br2=0,2 (1-0,3) 1500 =90 apr./4.

KonudecTBO TpaHCIOPTHBIX CPENCTB pa3MYHOIO THIIA, HAXONAIIMXCS
OJTHOBPEMEHHO B TOHHEIe, ycTaHaBnuBaloT 11o dopmynaM (E.1)~(E.6) nprioxenus
E.

nas=873-1,2/60=18;

Nap=218-1,2/60=4;

Anp =109 1,2 /60 =2;

np1=210-1,2/60=4;

np2=90-1,2/60=2.

11 3aMeiTIeHHOTO pexxuMa ABIKeHUS «b» U pelKuMa OCTAHOBKH IBIKEHHS
(mpobka) «B» pacueTsl WHTEHCHBHOCTEH [BIKEHWS TpPAHCIIOPTHBIX CPEICTB
Pa3sIMYHOrO THIIA M KOJIMYecTBAa aBTOMOOWIEH, HaXOOAIIMXCS B TOHHEIE,
OTpeNeNIAOT aHATOTHYHEIM 00pa3soM COOTBETCTBEHHO IIpM HHTEHCHBHOCTH
IBMJKEHHSA IIPUBENCHHBIX aBTOMOOMIIEH B wac MHK, cocTaBisiomen 57 %
WHTEHCUBHOCTH JBI)KEHHA IIPH YCTAHOBIEHHOH CKOPOCTH, ¥ YHUCJIEe TPaHCIIOPTHBIX
CPEICTB, HaXOIsAIMXCsS B TOHHeNe, U3 pacdera 165 Tp.cp./KM Ha OmHOH mosoce
IBYOKEHHS. Pe3ynpTaThl BRIYUCIEHNH MpuBeeHs! B Tabnune H.1.

Tabnumna M.l -HHTeHCHBHOCTb IBHKEHHS H KOJHYECTBO TPAHCIOPTHBIX
CPeICTB 1 Pa3JIMYHOIO0 THIA IS PEKUMOB ABHKEHHS «A»,
«b» 1 «B»

Pexxum 3HadeHue I10Ka3aTess Iyl THIIA TPAHCIIOPTHOTO CPefcTBa
IOBHKEHHS Ans | 116 | Ann | Man | Bap | Mamp Brpi | np1 | B2 | np2
Pexxum «A» 873 18 | 218 4 109 2 210 4 90 2
Pexxum «by» 497 60 | 124 15 62 7 120 14 51 6
Pexcum «By» - 165 - 41 - 21 - 40 — 16

H.2.2 Onpepenenne BbIOPOCOB  3arpsa3HAIOIIHX  BENIECTB  OT

TPAHCHOPTHBIX CPeACTB, HAXOAAUUXCA B TOHHeJIe

BazoBele 3HaueHus BBIOpocoB 3arpspHsionmx BemlectB (CO, NO,, caxuy,
B3BEIIEHHBIX YaCTHUI[ HEBBIXJIOIHOIO IIPOHCXOXKIEHHS), YCTAHABIHBAIOT JJIs
TEXHOJIOTHYECKOT0 IMoKasaTelsd Ol B 3aBHCHMOCTM OT THIA TPAHCIIOPTHOTO

B HABOP | =
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CpeZncTBa, CKOPOCTH €0 ABKKEHHMS (PeXXMUME] IBIDKEHHS «A», «By», «B») u ykiona

TOHHEJIA 110 JaHHBIM IIpuiIoxkeHnid A—B u npunoxenus [ (tabmuma 11.1).
3HaveHns 0a30BBIX BEIOPOCOB 3arPSI3HAIOIIMX BEIECTB IIPUBEEHE] B TaOIHIIe

n.2.

3HaueHusr BHIOPOCOB 3aTrPA3HSIONIMX BEIIECTB I TEXHOIOTHYECKOTO
IoKasartesist J3, IaHKPYeMOTo Tofia ITycKa TOHHeIs, BEICOTEI HALl YPOBHEM MOPH,
MacChl TSDKENBIX IPYy30BBIX aBTOMOOHIIEH, yCTAHOBIIEHBI C YYETOM MOIPABOYHBIX
K03()QUINEHTOB, NPUHATEIX [0 MAAHHBEIM OpPUIOXKeHHWsS I. 3HaueHMS 5THX
K03 (HUIMEHTOB, a TakkKe 3HAYEHUS] CYMMAapHOIO IIONPaBOYHOro KosdduiueHTa
IIpuBeJIeHs! B Tabmure 11.3.

Hannble Tabmun .2, WM.3 wucrmone3oBaHbl IS BBEIYMCIEHHS BEIOPOCOB
3arps3HSIONINX BEIIECTB OT TPAaHCIOPTHBIX CPEACTB Pa3IHYHOr0 THMA (Tabiuia
n.4).

Hanpumep, 3Haserue BeiOpoca NOyx (B mepecuere Ha NO») y TEKeIBIX
IPY30BEIX aBTOMOOMIEH Maccod nmo 32 T st pexuma naemxeHHs «by»
paccuMTeIBaeTcq Kak: g = 192,8 - 0,61 - 1,90 - 1,80 - 1,0=403,0 /4.
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CymMmapHBIe BEIOPOCEHI 3arpsI3HSIONIMX BEIIECTB TPAHCIOPTHBIX CPEICTB
Pa3IHYHOIO THII4, HaXOMSIIUXCA B TOHHEJE, PACCUMUTHIBAIOT [0 WX KOJIMIECTBY
(tabmuua W.1) u 3Hauenwmro BbIOpocoB (Tabnwuua .4). IIpu 3TOM NPHHATO, 9TO
KOJIMYECTBO aBTOMOOHMIIEH, NBIDKYIIUXCS IT0 YKIIOHY TOHHEIs BBepX (K mopramy A)
1 BHU3 (K mopraiy B), paBHbI Mexay co0oii.

Hanpumep, Ams pexxuMa JBHKEHHS C 3aMeJIEHHOM CKOPOCTHIO (peskuM «By)
3HadeHHe BeIOpoca NOy (B nepecuere Ha NO,) y TSDKEIBIX IPY30BEIX aBTOMOOMIIEH
Maccoi 10 32 T COCTaBIseT:

Qs = 3 (403,0 + 240,3) = 1929,9 r/u.

PesynpTaThl BBEIYMCIEHUH BBIODOCOB 3arps3HSIONMX BEIIECTB THIIOB
TPAHCIIOPTHEIX CPEACTB IpPH Pa3jIM4YHBIX DEKHMMax [BVDKEHHS IIpeJCTaBIeHEl B
tabiune M.5.

Tabnuuoga W5 - CymmapHsie BHIGPOCHI 3arpsi3HSIIOUIMX BeLIECTB

TPAHCHOPTHBIX  CPeACTB  pa3jIM4YHOrO  THIA,
HaxoAsiuXcd B TOHHeJde, r/4, (M2/4) npH
Pa3sJIHYHBIX PeKUMAX IBHKEeHHS
Bribpocsl 3HadeHue I1oKasarels Ui THIIa TPAHCIIOPTHOTO CPENCTBA
3arps3HAIOMIMX JlerkoBrie ¢ | JlerkoBrwle ¢ Jlerkwme Tsoxenvie | Tsoxkensle | Bceero
BEIIECTB [IPH PeXXUME | OEH3MHOBLIM | AHM3EIGHBIM IPY30BEIE B TPY30BEIE | IPY30BEIE
IBHIKECHHUS JOBHUraTelleM | JOBHrarejeM | KOMOHWHAIHH | Maccoif IO | Maccoi mo
OeH3HHOBOTO 15T 32T
U TH3ETBHOTO
JBHUTATENIEH
Pexmm | CO 6438,6 55,6 182,6 268,8 364,3 7309,9
«A» Caxa, M*/q — 37.4 30,6 68,1 191,8 327.9
B3pemeHHEIE 165,6 36,8 18,4 36,8 184 276
YaCTHIIEI,
M2/
Pexmm | CO 8736 226,5 404,6 713,3 832,2 10903,6
«b» NO2 459 150 152,3 1663,9 1929,9 4355,1
Caxa, M>/a - 45 26,5 282,1 3477 701,3
B3pemennbIe 84 21 9,8 19,6 8.4 142,8
YACTHIIEL,
M2/
Pexam | CO 16467 169,7 222.,6 652 710,4 18221,7
«B» NO; 478.,5 233,7 218,4 388 417,6 1736,2
Caxxa, M*/q — 123 378 1024 1104 2629
B3Bemennrie
YACTHIEI, - - - - - -
M*/a

O6weMHEIH pacxon Bo3nyxa G misg obecneuenus [IJIK CO, NO (B mepecuere
Ha NO;) r/4, caxkxu BEIIHCISIOT 1o dopmyiie (E.18) npunoxenus E.
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Ipunwumas ITJIK NO, m1s pexxuma «B» paBHBIM 5 Mr/M>, a 3HaueHHS BEIGPOCOB
NO; 1151 TpaHCIIOPTHBIX CPEJCTB Pa3IHYHBIX THIIOB — B COOTBETCTBHH C JAHHBIMH
Tabmuns! 1.5, pacxon Bozmyxa 6YIeT COCTABIATE:

Gro: = 0,28-(459 + 150 + 152,3 + 1663,9 + 1929,9) / 5 = 242 M¥/c.

O6remuBIH pacxon Bo3myxa G, o6ecreunBaoIiii HOpMaTHBHY BUAAMOCTD
B TOHHEIIE, PaCCUUTEIBAOT 110 Gopmyie (E.19) mpunoxenws E.

IIpy IpHHATOM 3HAUSHUH Kocn IUIS peXXEMa IBIKeHHS «By paBuem 0,007 M7 1
CyMMapHOM  BEIOpOCE CaXd H  B3BEIIEHHBIX  YaCTHI[  HEBLIXJIOIIHOIO
IIPOUCXOXKAEHUSI, ONpeenseMbIM qJaHHEIMH Tabnunesl .4, pacxon Bo3ayxa OymeT
COCTaBIIATE:

G =0,00028 [60 - 84 + 15-(45 +21) +7-(26,5 + 9,8) + 14-(281,2 + 19,6) +
6-(347,7 + 142,8)] / 0,007 = 33,5 m’/c.

Pe3ynbTaThl pacyeToB pacXofOB BO3AyXa IO OCTAIBHEIM (DAKTOpam

IpuBeAeHsl B Tabme I.6.

N.6 — HeoOxoxuMplii pacxon Bo3ayxa s obeclmedeHHS
HOPMAaTHBHBIX NapaMeTPoOB BO3AYIIHOH cpeabl B

Tabnwuia

M

TOHHeJIe
PexuM nBuxeHns «A» «B» «B»
Pacxon CO 25,4 37.9 44.0
f{gjgm NO;, - 242,0 96,5
Caxa — 491 184,0
BumumocTe* 33,6 33,5 81,0
* Cum. dopmyny (E.19).

PacxoJ Bo3myxa Ipu aBapHHHOM peXUMe IMpOBETPUBAHUS (BOHMKHOBEHHE
II0Kapa) OIpENeNsIoT IO KPHUTHYecKod ckopocti motoka Vi, Ee 3Hauenue
BEIYHCIIOT 110 dopmyne (6.6) ¢ yaetoM dopmyn (6.7), (6.8) mpu k, = 1,055, uto
COOTBETCTBYET OTPHLIATEILHOMY YTy YKJIOHA TOHHENs — 2 %.

Vip=1,264 {[20,4-(1 + (1 -2/20,4)"2)— 1] +[20,4-(1 — (1 =2/ 20,4)'») — 1]'3
— 1} =3,4 m/c,
rae S =100-103/3-1,2-1,005 - 75-(273 +20) = 1,264;
Rp=1,59,8-8,5-0,6063-1,0553 /1,2642 =20,4.
Pacxon Bo3myxa, COOTBETCTBYIOIIEH 9TOi CKOPOCTH BO3IyXa, paBeH:
Gp.ox = 3,4 - 75 = 255 MP/c.

CpaBuuBasg paHHBle Tabmuuel FL.5 ¥ 3HaueHHe pacxoja Bo3Ayxa,

Heobxonumoro 1 obecriedeHuss KpUTHYECKOH CKOPOCTH BO3AYIIHOTO HOTOKA TIPH

| B HABOP i
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IoXKape, BEIOMpPAOT VI JaIbHEHIX PacueToB HaubOobIee U3 STHX 3HAUEHH, T.
e. Gmax = Gip.cx = 255 M/c.

.3 Pacyer noTeph AaBJeHHs NPH IBHKEHHH BO3AYXa 110 TOHHEJIIO

W.3.1 Tlorepu nmaBieHus Ha IOpTajaX TOHHENS ¢ BXOISINEH H HCXOAAIIe
BO3MYIIHOW CTpyeHd BhlMucImOT mo dopmynam (K.2), (K.4) npunoxenus XK.
ITnotHOCTE BO3MYyXa, BEIYMcIeHHas 110 Gopmyne (JK.3) npunoxenus XK, pasra 1,23
Kr/M°,

1,23 - 2552
APp=0,5 —=7,111la;
2.75%
1,23 - 2552
APpx=1,0 ———— =142 ITa.
2-75%

.3.2 IloTepu naBieHHs OT TPEHMA BO3IyXa O CTEHBI TOHHENS [cM. GopMyILy

(CK.9)1.
1,2-31-1200- 2552
AP, =0,125- 0,031 = 26,7 Ila.
75°

Ilotepy naBneHHMs Ha NPeONOJIEHHE CONPOTHUBIEHHH IPHU pPaCIIHPEHUH
(cy’xeHHM) BO3IYIIHOTO IIOTOKAa Ha y4acTKe, IIpeJHA3HAYEHHOM [JIs aBapUiHOM
OCTaHOBKH TPaHCIIOPTa, PacCUUTHIBAIOT 1o dopmynam (JK.6)-(K.9) npunoxenns
X

C yuetom nammex pucyska XK. 1 npunoxerus XK np# Syse / Swe = 0,83; Eprn =
0,045; E.rn = 0,09. Torpma:

£ =0,045(1+12,5-1,2-0,031)=0,066;

£.=0,09(1+9,62-1.2-0,031)=0,122;

APpaery = 0,5 + 2552 0,066 - 1,2 / 752 = 0,45 Ia;

APy = 0,5 - 255%- 0,122 - 1,2/ 75% = 0,85 I]a.

IloTepu naBieHus Ha TPEHHS HA 3TOM YJaCTKE COCTABIISAIOT:

1,2-33,6- 302552
APy 0er = 0,125 - 0,031 = 0,42 ITa.
90°
O61mue moTepu Hamopa Ha y4acTKe OCTAHOBKH TPaHCIIOPTA COCTABIISIOT:
AP yiner= 1,12 I1a.
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.4 Pacyer rpaBUTAIIHOHHOM COCTaBIAIOLIEH eCTeCTBEHHOM TAH
I'paBuTaniORHy0 (TEMIOBYI0) COCTABIAIOIIYIO €CTECTBEHHOH TAru AP,
BEIYHUCIAIOT IO dopmyre (XK.10) nprnoxenns XK
0,232 -9,81 - 24 (755 + 757,5) (20— 16)
AP, = =3,9 Ila.
(273 +20) (273 + 16)
Harmpasienne neifcTBHS rpaBUTALIMOHHON COCTABNISIONIEH €CTECTBEHHOH TS|

— oT nnoprana A x noprany B.

bapoMeTpryecKyo COCTaBISIONIIYIO eCTECTBEHHON TArM APs BEUHCILIIOT IO
popmyne (OK.11) npunoxenwus XK

0,93 -9,81-200(15-16)- 734
AP, = =—-4,06 I1a.
(2-15+546—-0,042 - 200) (16 + 15 + 546 — 0,042 - 200)

BeTpoByio COCTaBISIOLIYI0 €CTECTBEHHOM TSIH ONpPEAEsioT 1o (opMyie

(°K.9) mpunoxenus XK
APierp =0,5-0,7 - 1,22 - 52 - cos? 60° = 2,7 Ia.
Hanpapnenue neiicTBHSA BeTPOBOM COCTABIAIOIIEH €CTECTBEHHOH TSTH — OT

noprana B k nopramy A.
CyMMapHOe 3HaYeHHe eCTeCTBEHHOM TATH COCTABJISET:
APecr = 3,9 — 4,06 +2,7 = 2,54 T1a.
Takum ob6pazomM, cyMMapHOe 3HaueHHE €CTECTBEHHOM TATM cocTaBiseT 2,54
ITa npu HampaBleHMHU OEHCTBHS OT HIDKHETO ropTtaia B k Bepxuemy moptany A.

WU.5 Pacyer morepr AaBJieHHs1 Ha HNPeOAOJIeHHE APOIHHAMHYECKOrO

CONPOTHBJICHHA CTOAINHX B TOHHeJe TPAHCIOPTHBIX CPeICTB

ITpy BO3HUKHOBEHMH IOXapa YacTh TPAHCIOPTHEIX CPEICTB II0 06€ CTOPOHEI
OT OodYara I1o)Kapa I10 HalnpaBJIeHHIO MX JBMKEHUS TOKUHET TOHHeNb. [[puHuMaroT,
YTO B CIly4yae PacIlOJIOXKEHUs Odara I10)kapa B IEHTPAJbHOM YacTH TOHHEN Ha
KaXX[IOH U3 [T0JIOC JBKIKEHHSA MOXKET HAXOQUTHCA [OIOBUHA TPAHCIIOPTHEIX CPEICTB
OT WX KOJNHYECTBA, XapaKTEPU3YIOLIEro PeXXHUM TPaHCIOPTHOU mpoOku. Torma
3HaYeHHe APpqpy BEIMHCIIAOT 10 dopmyite (OK.13) npunosxenus XK mnpu komrgectse
TPAHCIIOPTHEIX CPENCTB M MX THUIIAX, COOTBETCTBYIOIIUX JaHHEIM Tabmume M. 1.

APropm=0,5-1,22-3,42/75[103-2-0,4+11-5-1,0+28-7-1,0]=31,3 [Na.

H.6 Pacuer 00mux notephb AaBjeHHs APosi

O61ue moTepu HaBeHHs B TOHHENE [IPH aBAPHMHOM PEXXHMEe BEeHTHIISIINN B
ciydae IloKapa M IIoJade BO3JAyXa B HallpaBJIeHHH IopTaja B, BEIYHCIEHHBIE 1O
dopmyne (OK.1) npunoxenns XK, cocTapismoT:
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APoom = 14,2+ 26,7+ 1,72 + 2,54 + 31,3 = 76,5 Tla.

N.7 Onmnpepenenne wumeaa CTPYAHBIX BeHTHJIATOPOB M MecT HX

pacnoJjosKeHust

O6mmuit uMITy ¢ Nogw CTPYHHBIX BEHTHIIATOPOB, 00ECIIeYMBAIOIIAN TI0ady B
TOHHEJIb He0OX0IMMOro KoludecTBa Bo3ayxa G, BEIYUCIEHHEIH! 1o hopmyre (6.2),
COCTaBJISIeT:

Noow = 76,5 - 75=5738 H.

Ilpu ycnoBHM paclONOKEHHS CTPYHHBIX BEHTHISATOPOB IOMNAPHO Y CBOJA
TOHHEJISI HA PAaCCTOSHHHU, PABHOM AMaMETPy BBIXOJIHOTO OTBEPCTHS OT MOBEPXHOCTH
TOHHEIS, DapajUlelbHO OCH TOHHENS Ha pPACCTOSHUSX MEXIYy IpyIIaMy
BEHTHJLITOPOB, IpeBpimaroimeM 100 M, 1 yjaleHHBIX OT IOPTAIOB TOHHEJIS TAKXKe
ua 100 M, KoppekTupyromue Ko3(GGHUIHeHTE K HOMAHAIBHOMY MMITYJIbCY CHIIBI
BEHTHJIATOpA OYIyT COCTABIATE:

k1=(27,1-3,54) /27,1 =0,87, rme 30,6 M/c — 3Ha9eHHE CKOPOCTH BO3LyXa Ha
BBEIXOJIE U3 CTPYHHOI0 BEHTHIIATOPA,;

k2 = 0,935 npu 2z / (Dr — Dy) = 0,29 (cM. pucyHoK 6.8) (quameTp BBIXOZHOTO
otBeperusa Dr= 1,2 m);

k3 = 1,0,
k4 = 1,0;
ks = 1,0.

CyMMapHas BeIU4IMHa KOPPEKTUPYIOLIEro K03 QUIMEHTa COCTABISLET:

ko = 0,87 - 0,935-1,0-1,0- 1,0=0,813.

[Ipu ycTaHOBKE B TOHHEIE BOCEMH BEHTHIISATOPOB (10 JBa B KAYXKIOM CEYEHHH)
HOMUMHAJIBHBIA UMITYJIbC CHIIBI, KOTOPBIA NOJDKEH Pa3BHUBATh KaX bl BEHTHIIATOP,
COCTaBIISIET:

Nuow =5738 /8- 0,826 = 882 H.

YuuteiBas  cHOpMyTHPOBAHHBIA  BBINIE  HPUHIMI  pPE3epPBHPOBAHUS
BEHTUJIATOPOB Ha CIIydal BEIXOJA M3 CTPOs ONHOM IPYINIEI, COCTOANIEH U3 IBYX
BEHTHJIATOPOB, NpPH MX IION3JaHMK B 30HY OdYara moxxapa, obIee KOJHYECTBO
CTPYHHBIX BEHTHJIATOPOB, KOTOPEIE HEOOXOAUMO YCTaHOBHTH B PACCMATPHBAEMOM
ToHHeNe OyzneT cocTaBiATh 10 mT. (IATH TPYII 10 OB BEHTHISTOPA B KAXKAOH
rpymnme).

Paccrosnue Mexay KaxA0H U3 IPYNII BEHTHIATOPOB MOXET OBITh BBIGPaHO,
paBHbIM 200 M. IIpy 5TOM paccTOsSHHE OT KaXIOTO U3 IIOPTAJIOB IO MIEPBOM IPYIIIIEL
BEHTUIIATOPOB Oyner paBHo 100 M.

Ilogaya B TOHHENs Hapy>XHOTO BO3IyXa (HampaBieHHe paboTel CTpyHHBIX
BEHTHIIATOPOB OCYILECTBIAETCS B HANpaBIIEHWH IIOpTala TOHHENS B — HukHHH
mopTai) puBeneHa Ha pucynke M. 1.

—_—
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Ilopran B [ ITopran A
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Pucynox H.1 — ABapuiiHbIH pe:XMM NPOBeTPUBAHMS ABTOJOPOKHOIO TOHHEJIS

- B HABOP

81





