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© Usparensckuii nuentp AI'TY
1.OBIIUE TPEBOBAHUSA

®opmupoBaHre TeXHOC(EpPhl  BBICOKOTO  (JIOMYCTUMOro) KayecTBa IO
OTHOILICHUIO K YEJIOBEKY BO3MOYKHO Ha OCHOBE IPEBEHTHBHOIO aHAINM3a OMACHOCTEW U
YCTpaHEHHs! HOKCOC(EPHBIX 30H B TEXHOC(Epe 3a CYET OrpaHWYeHHs IOTOKOB OT
MCTOYHUKOB OMAaCHOCTEN U MPUMEHEHHsI CPEACTB 3aIUThI HAa CTaUAX MPOEKTUPOBAHUS U
UCIIOJIb30BaHUS TEXHOCREPBL.

JUts perieHns 3TUX YeSTOBEKO3ALUTHBIX 337a4 KayKIbli CHENMATUCT JOJDKEH 3HATh HE
TOJIBKO KPYI' peaIbHbIX OMACHOCTEM OKPYKAIOLIEro HaC MUpPa, HO M CPEACTBA 3aILUTHI OT
HUX. EMy HeoOXoauMbl Takke 3HaHUS B OOJIACTH AHATOMO-(PM3MOJIOTMYECKUX CBOMCTB
YeJIoBeKa M €ro peakuysx Ha BO3JACHCTBUE HETaTUBHBIX (DAKTOPOB; KOMILIEKCHOIO
NpeJICTaBIeHUs] 00 MICTOUHHUKAX OMACHOCTEH; KOJMYECTBE M 3HAUMMOCTH TPAaBMUPYIOUIUX U
BpeAHbIX (DAKTOPOB Cpelbl OOWTAaHUS;, TMPUHLMIIOB M METOAOB KaueCTBEHHOIO U
KOJIMYECTBEHHOIO0 aHain3a omnacHocTed. Bce 310 mo3BomsieT chopmyarpoBaTh OOLIyrO
CTPATETHIO M MPUHLMIBI OOECHeUeHUs] OE30MaCHOCTU KU3HEACATEILHOCTH; MOJOUTH K
pa3paboTke M MPUMEHEHHMIO CPEJCTB 3allUThl B HETATUBHBIX CUTYalMsIX C OOIIMX
ITO3ULIAM.

OnHuM U3 OoCHOBoOMoOJararmmx crangaproB cuctembl sBigercs ['OCT 12.0.004
«Opranmzaimss  oOyuyeHHss O€30IaCHOCTH  TpyJa», KOTOPBIA TMpeaycMaTpuUBaeT
BKJIFOUCHHE BOMPOCOB O€30MacHOCTH TPyAa B JUIUIOMHBIE IMPOEKThI U KypCOBBIE
pabOThl CTYACHTOB TEXHUYECKUX BBICHIMX YYEOHBIX 3aBEJEHHUIl. DTO CrOCOOCTBYET
yIy4YIIEHUIO KayecTBa oOydeHHs OyaylIMX CHEHUaINCTOB, CTEIIEHU UX MOATOTOBKU
JUTSL pEIIEHUsT MHOTOOOPa3HbIX BOIIPOCOB IO YIYUIICHHIO COCTOSIHHUSI OXpaHbl Tpyna
KaK TpU CO3IaHUM HOBBIX TEXHOJIOTUW, MAallMH WU OOOpYIOBaHUS, TaK W MpHU
PEKOHCTPYKIIMM W PACIIMPEHUH JEUCTBYIOIIMUX MNPEANPUATHA, MOJAEpPHU3ALUN
MPOU3BOICTBEHHBIX MTPOLIECCOB.

Hacrosimiee yue6HOE mmOcoOue COAEPKUT HAYYHO OOOCHOBAHHBIC W TIPOBEPCHHBIC
HAa  NOPAKTUKE NOPUHLMIIBI  pacyeTa  pa3iuYHbIX  HWHKEHEPHBIX  PELICHHUH,

CHOCOOCTBYIOUIMX  YJIYyYILIEHHIO O€30MacHOCTH TpyAa, a Takke Heo0X0auMble



CIIPaBOYHBIC JAHHEIC.

OcHoBHas 3amada MoOcoOuss — CHOcOOCTBOBaTh ()OPMHUPOBAHHUIO Y CTYICHTOB
po(heCCHOHATFHBIX METOJUYECKUX W PACUCTHBIX HABBIKOB B 00JacTH OE30MAaCHOCTH
Tpy/Aa, YJIY4IICHUIO KadecTBa ITOATOTOBKH OYIYIIUX CICIHAAIMCTOB JUISI PEIICHHS
Pa3IMYHBIX BOIIPOCOB OXPAHBI TPyJa Ha MPOU3BOJCTBE. Vcmonb3ys naHHOE yueOHOe
ocoOue, CTyICHTBI CMOTYT 00OOCHOBATh BBIOOP CPENICTB 0OeCIeueHUs O€30MaCHOCTH
IIPH  BBITIOJTHCHUH pazaena «be30macHOCTh M JKOJIOTHYHOCTH IMPOCKTa» MpH
BBITIOJTHCHUH JTUTIOMHOTO MTPOSKTUPOBAHHUS.

bnarogapss o6crosTensHOM  pa3paboTKe AWIUIOMHBIX paboT, TOCBSIIICHHBIX
npobyiemMamM obOecriedeHuss OE30MacHOCTH TPyAd, HA OCHOBE HCXOAHBIX JIaHHBIX
JNCHCTBYIOIINUX MPESANPUATHA W TPOU3BOACTB MOXKHO TPOBECTH HX TEXHHUYECKYIO
OKCIEPTH3Y Ha MPEIMET COOTBETCTBHS HOPMATHBHBIM TPEOOBAaHUSAM OXpPaHBI TPyja
IPU BBITIOJHEHUH Pa3MYHBIX TEXHOJOTHMYECKUX IPOIECCOB W OIKCIUTyaTalluu
000py/IOBaHUsA, a TaKXke pa3paboTaTh WHXKEHEPHbIC PEIICHUS, HEOOXOAMMBIC s
CO3MaHUs 370POBBIX M O€30MAacHBIX YCJIOBHU Tpynda. KpoMe TOTro, BBINOJIHEHHE
KOHKPETHBIX TIPOU3BOACTBCHHBIX 3a]1a4, HAIIPABJICHHBIX Ha 00ECTICUCHUE 3I0POBBIX U
0€30IMacHBIX YCIOBUH TPYJIa, CIIOCOOCTBYET HE TOJIBKO (DOPMHPOBAHUIO HHIKEHEPHBIX
HABBIKOB, KOTOpBHIC IIOCTOSSHHO HEOOXOMUMBI B TPAKTHYECKOW pabore 1o
CHCIUAIBHOCTH, HO M BBIPAa0OTKE TAKTUKA M CTPATETHU MPOTHO3HPOBAHUS U
TUTAHUPOBAHMS MEPOIIPHUATHH 110 O€30IMaCHOCTH TPY/A.

Paznen «be3onacHOCTh M 3KOJOTMYHOCTH IPOCKTA» BKJIOYACTCS B 3aJJaHUE Ha
BBIMIOJIHCHUE JUIUIOMHOTO TIPOEKTa W SBISETCA OPraHMYECKOW YacThbiO BCETO
JUTIJIOMA.

WcxonHbiMu MaTepuanaMyd JJisi  BBIIOJHEHUS pas3fena SBIAIOTCS MaTepualibl
BBITYCKHOM KBanu@pukaunoHHoi padbotel (BKP), pa3zpaboraHHas TeXHOJOrMyecKas
JOKyMEHTAalUsi Ha NPOEKTHPYEeMbI 00BeKT, cTaHaapThl CHUCTEMBbl CTaHIApTOB
0€30MacHOCTH TpyJa, CTaHAApPThl 0 OXPAaHE OKPYKAIOLIEH Cpelbl, CAHUTAPHbIE
npaBuia, TMTUEHUYECKUE HOPMATHBBI, CAHWTApHbIE HOPMBI W MpaBUjIA, MPABHIIA
yCTpOMCTBA M JKCIUIyaTalluM, MpaBUiia MPOTHBOIOKAPHOW O€30MacHOCTH, MpaBHIa
TEXHUKH O€30MacHOCTH, THUIOBBIE TEXHOJIOTMYECKHE MPOIECChl, TEXHOJIOTHYECKHE
WHCTPYKIIMM, MHCTPYKLIHMHM MO SKCIUIyaTauu OOOpYJOBaHUS MU TEXHOJIOIMYECKOU
OCHACTKU W JIp.



Bo Bpemsi npenauisioMHOW MPaKTUKKA HEOOXOJUMO H3YYUTh HMMEIOIIMECS Ha
NPEANPUSATUIX MPOEKThI TeopeTnuecku obocHoBaHHBIX HOopM (TOH) ITJIB (BCB),
HKOJIOTHYECKUN W CAaHUTAPHO-TEXHUYECKUU MacropTa, macrnopra Ha oOOpyAOBaHUE,
TEXHOJIOTUYECKHE MHCTPYKIIMM M MHCTPYKUIMUU T[0 TEXHUKE OE30MacCHOCTH H
M0KapOB3PHIBOOE30MACHOCTH, THIUIAH MPEANPUSITHS U JIP.

3ajaHue Ha BBIIOJHEHWE JAHHOIO pas/iefia BBIJACT PYKOBOIAUTENb pa3jena,
NOJATBEPKIask COJEpKaHUE U 00bEM pazfena JTUIJIOMHOIO MPOEKTa CBOEH MOAIUCHIO
Ha OrjaHke - 3agaHuu. OJHOBPEMEHHO IMpeAjiaraeTcsi CHHCOK JIMTEepaTyphl s
BBITIOJTHEHUA 3aJaHus. Bompockl, pemiaeMmble B pasjelie JOJLKHBI COOTBETCTBOBATh
teMe BKP, a taxke nononHatrh Jpyrue pasfensl. Jlis modydeHus 3aJaHus
HEOOXOIMMO SIBUTBCS B  HEACNIbHBIM CPOK IOCJIE€ Hayaja  JUIJIOMHOIO
NPOCKTUPOBAHMS, B  MOCIEAYIONIEM  CTYAEHT CHCTEMAaTUYECKH  IOCEIIAET
KOHCYJIbTallUM corjiacHO rpaduky kadenpsl «be30nacHOCTh KU3HEICATCIIBHOCTH U
3aIlMTa OKPYKAIOIIEH CPEeabI»

YepHOBUK JaHHOrO pasjena, Ha OyMa)XHOM WM DJJIEKTPOHHOM HOCHUTEIE B
COOTBETCTBUU C 3aJaHHEM W CTPYKTYpOM paszaena CAaeTcs Ha NPOBEPKY
npenoaaBarento. [Ipy HanuuuM 3aMeuaHU OH JIOMOJIHSAETCS, HepepadaThIBacTCs U
BMECTE C YEPHOBHUKOM CHOBA CIAETCS HA IIPOBEPKY.
Henomnyctuma dhopma HM3I0KEHHS: «I0JIKHO OBITh», «<HEOOX0AMMO BBINOJHUTL» U
Tp.
BMecTe ¢ MOSCHUTENIBHOM 3alUCKOM W TUTYJBHBIM JINCTOM IIOCJIE€ MOJOKUTEIbHOU
OLICHKH pa3zeia MperoaBaTesieM, NPEeA0CTaBIIETCA €My Ha MOINCH.
KoHcyabTanT 1o pasgesy He HMeeT MpPaBa MNOANHUCHIBATH NMOSCHUTEILHYIO
3alMCKY, €CJIM BONPOCHI 0€30MACHOCTH M 3AIIMTHI OKPY:Kalolleil cpeabl peleHbl
HEY/I0BJIETBOPUTEJIbHO.
be3 moanucum KOHCYJbTAHTA MO 0€30MACHOCTH KU3HEAESATEJIbHOCTH M 3alIUTe
OKpyxawed cpeabl AMIVIOMHBIH NPOEKT He MOXKeT ObITh NPeACTABJIEH K
3ammTe
[Ipu 3ammTe AUIIIIOMHOIO MPOEKTa CTYACHT B JOKJIAJE B TEUYEHUE 2-3 MUHYT JOJDKECH
OTpa3uTh CIEIYIOIIEE:
Pe3ynbraThl aHANMM3a ONACHBIX M BPEAHBIX (DAKTOPOB, MEPOTIPHUATHS 10
o0ecrniedyeHnto 0e30MacHbIX U OE3BPEIHBIX YCIOBHUM TPy/ia U 3alIUTE OKPYKaroIIeH
Cpenpl, IEMCTBUS B YPE3BbIUANHBIX CUTyALIHSIX.






18
2. MTPOU3BOJACTBEHHOE OCBELIEHHUE

HpI/I BBI60pC CUCTCMbI OCBCHICHHA OCHOBHBIM OOKYMCHTOM SABJISIFOTCS

HOBBIC OTPACJICBBIC HOPMbI HCKYCCTBCHHOI'O OCBCIICHNA MAITMHOCTPOUTCIIBHBIX

NPEANPUATANA U TUNOBBIE MPOEKThl. COrnacHO 3TUM HOPMaMm B OCHOBHBIX II€Xax
CleAyeT TMPUMEHSATh TMPEUMYIIECTBEHHO CHUCTEMY OOIIEro OCBEIICHUS C
PaBHOMEPHBIM U JIOKAJU30BaHHBIM PAa3MEIICHUEM CBETUJIBHUKOB OTHOCHTEIBHO
000py/I0BaHUSI U CUCTEMY KOMOMHUPOBAHHOTO OCBeleHus. [Ipumenenne oaHoro

MECTHOT'O OCBEILIEHUS HE JOITyCKAeTCs.
2.1. PACYHET ECTECTBEHHOI'O OCBELHIEHUA

HemnocpencrBeHHo nepea pacueToM OCBEIICHUS HEOOXOAMMO HAa3HAYUThH THII
€CTECTBEHHOTO OCBelIeHUs (OOKOBOE OJIHOCTOPOHHEE, OOKOBOE JBYCTOPOHHEE,
BepxHee, KOMOMHHpOBaHHOE). OOBIYHO NpU MIKUPUHE TOMEHICHUS 70 12 M
pexkoMeHayeTcsi OOKOBOE OJIHOCTOpOHHee, mpu mupuHe 12..24 M — OOKOBOE

JIBYCTOpOHHEE, Oosiee 24 M — KOMOMHHUPOBAHHOE OCBEIIICHHUE.

2.1.1. PACYHET BOKOBOI'O OCBELLIEHU A

[IpenBapuTENbHO BBIYEPUYMBAIOT T'OPU3OHTAIBHBIM W BEPTUKAIBHBIN pa3pe3bl
MPOCKTUPYyeMOTO TiometieHus (puc. 2.1). 3aTreM B 3aBUCUMOCTH OT HAMMEHBIIIETO
pa3mMepa O00bEKTa pPa3IUYECHHs  ONPEACISIIOT HOPMHPOBAHHOE  3HAYEHUE
koapdummenta ecrecrBeHHoit ocBenieHHOCTH (KEO), monw3ysice mabnuyeu 1
npwioxeHusi. Hampumep, YnesHoBckas obmacts Haxonutes B |11 cBeTroBoM mosice,

1
MOATOMY JIJIsl Hee MpUHUMaroT TabnuuHoe 3HaueHne KEO =e¢,, .
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Puc. 2.1. Cxema o0003Ha4YeHHUs Pa3MePoOB 31aHuUs 1JIs1 pacyeTa 60KOBOT0

OCBCIICHUA

L. — wupuna nomewenus; L,, — paccmosnue om npomuononoHcHol C6emosbim
npoemam cmerwvl 00 pacuemuou mouku (PT), npunumaemoe pasuvim Im; B— enyouna
nomewenust;, H, ,—evicoma pacnonosicenus KapHuza npomusocmosue2o 30anus Hao
noooxkouHuxom, L., — paccmosinue 0o npomusocmosiyeco 30anus; h — evicoma om
VPOBHS YCIIOBHOU pabouetli nogepxHocmu 00 8epxa okHa, M — epanuya 3amenenust;

L, — onuna nomewenus

Hopmuposannbie 3nauenuss KEO mist 3nanmii, pacnonaraemsix B I, I, IV u V

nosicax CBETOBOT'O KJIMMaTa, CIeAYET ONpPeesTh o popmMyie

LILIVV I

€u €y My,
rae e, — suadenme KEO s Il mosica (cM. mabn. 1 TnpuIOXKEHHUS ); M —
ko3 dumeHT cBeroBoro kimmmara (maba.  2.1); N — HOMep TpyIIIbI

aIMUHHUCTPATUBHOTO paiioHa (maobn.2.2).

Jlanee omnpenensfoT OTHOIICHHUE JUIMHBI MOMEIIeHHs K ero riuyoune: L,/B u
OTHOIIIEHUE TJIyOMHBI MMOMEIICHUS K BBICOTE OT YPOBHS YCIOBHO# paboucii
NOBEPXHOCTH /10 Bepxa okHa: B/h. [lo otHomenusm L,/B u B/h u3 mabruywr 2

IIPHUIIOKCHUA BBI6I/IpaIOT 3HAYE€HHUE CBETOBOM XapaKTECPHUCTHUKHU OKHaA 7p.
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Taoauna 2.1.
Ko3¢gpunueHTHI CBETOBOr0 KJIMMATA
Opuenmayus Kosppuyuenm ceemosozo
Kaumama
Pacnonoorcerue ceemoenvix CBEMOBbIX NPOEMO8
Homep epynnwi
npoemos no CMOpoHam .
copusonma AOMUHUCMPAMUBHBIX PANIOHO8
1 2 3 4 5
B HapyXHBIX CTeHaX C; CB; C3; 1 0,9 1,1 |12 |08
3JaHUR 3;B 1 0,9 1,1 |11 |08
I0B; 103 1 0,85 |1 1,1 (0,8
IO 1 0,85 |1 1,1 0,75
B npssmoyroiasHbIX C-10 1 0,9 1,1 (1,2 | 0,75
Y TpaneueBU IHbIX CB-103 1 0,9 12 |12 |07
(boHnapsx IOB-C3;B-3 1 0,9 1,1 (1,2 |07
B donapsax tuna «Illleq» C 1 0,9 12 |12 |07
B 3ernTHBIX (hoHApSIX — 1 0,9 1,2 |12 |0,75

YcnoBubee o60o3HaueHU s C— ceBepHoe pacnonoxenue; CB — cesepo-
BoctouHoe; C3 — ceBepo-3anaanoe; B — Bocrounoe; 3 — 3amagnoe; C-KO — cesep-tor; B-3 —
BocTok-3amaz; O — roxxHoe; FOB — 1oro-socrounoe; KO3 — roro-3anamaHoe.

Tab6auua 2.2.

I'pynnsl aAMUHHCTPATHBHBIX PAlOHOB 110 pecypcaM CBETOBOI0 KJIUMATA
Homep epynnwi AomunucmpamusHvle patiotvl
Mockosckas, CmoneHckas, Bnanumupckas, Kanyxckas, Tynbckas,
Ps3anckas, Huxeroponckas, Cepanosckas, [lepmckas, YensOunckas,
Kypranckas, HoBocubupckas, Kemeposckas obnactu. Pecriy0nuku:
1 Mopnosus, Uysamickas, Y amyprckas, bamkoprocran, Tarapcran, Caxa
(Sxyrus, ceBepee 63° ¢. ur.), KpacHosipckuii kpaii (ceBepree 63° ¢. mr.),
YyKOTCKHMI HAIMOHAJILHBIN OKpyT, Xa0apoBcKuii kpaii (ceBepHee 55° ¢.
111.)
bpsuckasd, Kypckas, Opnosckas, benropoackas, Boponexckast.
Jlunenikas, TamOoBckas, [lenzenckas, Camapckasi, Y IbsiHOBCKas,
Openbyprckas, CaparoBckas, Boiarorpaackas, Maraganckas, YuTuHckas
2 obnactu. Pecnyonuxu: Komu, Kabapauno-bankapckasi, CeBepnas OceTtus
(Ananus), Yeuenckas, Uarymerus, Bypsrus, Caxa (SIkyrus (roxuee 63°
C. 11.), XaHTbI-MaHCUMIICKII HALIMOHAJIBHBIN OKPYT, ANTalicKuil 1
KpacHosipckuii kpas (roxuee 63° c. u1.), Pecniyonuka TyBa, XabapoBckuii
Kpaii (roxuee 55° ¢. m1.)
Kanununrpaackas. [Ickosckas, HoBropoackas, Teepckas, Spocnasckas,

3 NBanosckas, Jlenunrpaackas, Bonoroackas, Koctpomckas, Knposckas
obnactu, Pecnybnuka Kapenust, SImano-Henenkuii HallmoHa bHbIN OKPYT
4 Apxanrenbckas. MypMaHckas 00J1acTH

Pecny6nuka Kanmbikus: PoctoBekast, ActpaxaHckas, AMypckast 06iacTu;
CraBpononbckuil kpait, Pecniyonuka Jlarecran, [Tpumopckuit kpait

BbIuncastoT OTHOIIEHHE pacCTOsHMS L., MEXIy COCeIHMMM 3IaHUSMH K
BbicOTE H,, PacHoJIOKEHUsI KapHHU3a MPOTUBOCTOSIIETO 3JaHUSI  HaJ

IIOJTOKOHHUKOM paccMarpuBaemoro okHa: L,, / H,. C y4eroMm 3Ha4YeHHS 3TOTO
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OTHOILIEHUS O mabauye 3 MPUIOKEHUS HAXOAIT 3HaueHue Korddunuenta Ky,

YUYUTBIBAIOIICTO 3aTCHCHNUEC OKOH COCCIHUM 3JaHHCM.

PaccuuthiBatoT o01muit K03 PUIIMEHT CBETONPOIMYCKaAHUS:

To = T172T3T4,
rae 73 — K03()PHUIMEHT CBETONPOITyCKaHus Matepuaia (maobn. 4 MPUIOKESHHS); Ty —
KO3 (UIIMEHT, YYUTHIBAIOIIUN TMOTEPH CBETa B OKOHHBIX IEPEIUIETaX CBETOBBIX
IPOeMOB (mab.1.4 PUIIOKEHUS); T3 — KOIPPUUUEHT, YUUTHIBAIOIINIA TOTEPU CBETA
B HECYIIMX KOHCTPYKUMSX (mabn. 4 npunoxeHus), T4 - Kodh UIIMEHT,
YUUTHIBAIOIIMK TOTEpU CBETa B COJHIE3AIIUTHBIX YCTpOMCTBax (mabn. S

MPUIOKEHUS).

[To mabauye 6 npunoxxeHus BHIOMPAIOT 3HaUCHUE KOA((UIIMEHTa 3araca: JJis
cOOPOYHOTO, MEXaHMYECKOTO UM HWHCTPYMEHTambHOTO IiexoB K,=1,3; s
rajnbBaHn4deckoro — K, = 1,5; nis maboparopuu — K, = 1,2.

TII01a 1 TI0JT, IOTONKA M CTEH, M°, BBIYHCIISIOT 110 (hOpMyJIam:

Sn = Lol
Sur = Ll
Se; = 2L,H + 2L H,

rae L, — mupuna nona; L, — mmpuHa noronka; H — BeicoTa CTeH.

[lo mabauyam 7, 8 u 9 npuIOXKEHUS HAXOIAT 3HAYEHUS KOIPPUIMEHTOB
OTpa’KE€HUsI CBETA OT CTEH P, MOTOJIKA Py U TIOJIA Py, C YUETOM IPUHATOM LIBETOBOM
OTJEJIKH TOMEIICHUS.

Jlanee pacCUUTHIBAIOT CPEIHEB3BELICHHBIN KO3(P(GUUIHUEHT OTpPa)KEHUsI CTEH,

IIOTOJIKA U I10J1a

— pcmSc'm +pnmSnm +p}’lS}’l

Pep S, +S, +S,

nm

OmnpenensoT OTHOLICHHE PACCTOSAHUS PACYETHOM TOYKU Ly, OT HapyKHOH

TIOBEPXHOCTH CTEHBI K ITyOHHe nomemenus: L, . /B.



22
YuuThiBasi COOTHOIIIEHHWE pa3MEPOB TOMEIIEHUS ¥ CPEIHEB3BEIICHHBIN
KO0 (QHUIUEHT OTPAKEHUS TIOTOJIKA, CTEH U TOJIA Py, U3 mabnauysl 10 mpunoxeHus

BbIOMpAlOT 3HaueHue KodpduuueHTta p; yuutsiBaromero ysenunduenne KEO mpu
OOKOBOM OCBEILIEHUU 0JIaro1apsi OTPaKEHHOMY CBETY.

T10mapb, M°, CBETOBBIX IPOEMOB €3 yueTa OKOHHBIX NEPEIIETOB, BEIUHCIIIOT
o gopmyiie:

—_ eHSnKs()UO
100z,r,

Heo6xoauMoe 4nciio OKOH 7, CIEAYET ONPEAeiaTh C YY€TOM IUIOMIAIU OJTHOTO

OKHa S,,, KOTOpas COTJAaCHO CTaHJApTy MOXET OBbITh IpHUHATAa paBHOU 3,6; 7,2;
2.
10,8 M”:

Nor = Sof Sox.

B IMPOU3BOACTBCHHBIX ITOMCIICHHAX MOJKXHO TaKXC IIPUMCHATHL OKHaA C

pa3MepaMu, yKa3aHHBIMA B mabauye 2.3.

Taoauna 2.3.
JlonmycTumblie pa3Mepbl OKOH

Bvicoma, mm Hlupuna, mm
2100 1555; 1260; 1060; 860; 565
1800 ’ ’ ’ ’
1575
1425 1555; 1260; 1060; 860; 665; 565
1275

2.1.2. PACYET BEPXHEI'O OCBEILIEHU

Pacuer BCPXHEI0 OCBCIICHHUSA aHAJIOIM4YCH pacCucTy OOKOBOTO OCBCIICHUA, HO

uMeeT HeKoTopble ocobeHHocTr. CHadana HeOOXOAMMO BBIUEPTUTH XapaKTEPHBIE
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TOPU3OHTAILHBIN M BEPTUKAIBHBIA pa3pe3bl U 0003HAYUTH Pa3Mephl 3MaHus (puc.
2.2). 3atem cienyer ompeneiauTb HopmupoBanHoe 3HadeHne KEO kak u s
0okoBoro ocBemieHus (cMm. 1. 2.1.1).

Jlanee BBIYMCIAIOT OTHOIIEHUE JUIMHBI oMemeHus L, x mupune L, nponera:
L./L,p OTHOmEHWe BbICOTHI H momemeHus K mupuse L,, mponera: H/L,, n
OTHOIIICHHE BBICOTHI N; OT ycOBHOW paboueil MOBEPXHOCTH 0 HIIKHETO Kpas
ocrekneHus (onaps k mupuse L, nponera: h/L,. Onpenensor miomany mnoina,
MOTOJIKA, CTEH U UX KOA(PPUIIUEHTHI OTPaKESHHUS.

PaccuutsiBaroT 3HaueHue 00111eT0 KOA(PhUIIMEHTa CBETOMPOITYCKAHMUS:

To = T1T2T3T4Ts,

rae 7s —  KO3PQPUIMEHT, Y4YUTHIBAIOIIMKA TOTEPH CBETAa B 3alIUTHOM CETKeE,

yCcTaHaBIMBaeMo# 1o (hoHapsimu: 00bIYHO puHUMaT 75 = 0,9,

I —1

b

Lpn
O I O

1

'

np .

Puc. 2.2. Cxema 0003HaYeHUSI pa3MePoOB 31aHUSI JJIsl Pac4éTa BepXHero
OCBeIlleHHUsI:

Ly — wupuna gonaps, L,y — onuna ¢gomapsa, L,, — wupuna nponéma, hy —
8bICOMA YPOBHSA YCIOBHOU pabouell NOBePXHOCIU 00 HUNCHEU 2PaHU OCMeKIeHUs
Gonaps; h, — ebicoma om yposHs noaa 00 yciosnou paboueil nogepxrocmu (0,8 m)

3alIUTHYI0 TOPU3OHTAIBHYIO METAUIMYECKYI0 CeTKy wmupuHoil 0,7 M mpu

BEPTHKAIBHOM PACIOJIOKEHUU (OHApPEH C HCHOJB30BaHMEM OKOHHOTO CTEKJa
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YCTaHaBIMBAIOT B 3JaHUSIX, OOOPYIOBAHHBIX MOCTOBBIMHU 3JIEKTPUUYECKHUMHU
KpaHaMH C BECbMa TSDKEIBIM PEXHUMOM pabOThl, a TaKKe KpaHAMHU C KECTKUM
oABECOM Tpasepchl. [Ipy HAKIIOHHOM M TOPU30HTAJIbHOM OCTEKJICHUU ILIMPUHA
METaJUIMYECKOW CETKH JOJDKHA OBITh paBHa TOPU3OHTAIBHOM IMPOECKUUHU
neperiera. B ciaydae 3amosHEHUs IEpEIIeTOB apMUPOBAHHBIM CTEKJIOM CETKHU

peaycMaTpuBaTh HE PEKOMEHIYETCS.

2.
Jlanee pacCUMTHIBAIOT TUIOMIAAb OCTEKJICHUS (POHAPS, M":

—_ eHSnK377¢
® 7 100r,,K,,

rne e, — HopmupoBaHHOe 3HadeHwe KEO (cm. m. 2.1.1); S— momans mona
nomerenus, M°; K, — kod(duipentT 3anaca (M. ma6i. 6 TPHIOKCHUS ); Ny —
CBETOBasi XapakTepucTtuka (oHaps C y4eTOM €ro THIMa, YHcia TPOJIETOB,
OTHOILLIEHUS AJIMHBI TOMeleHus L, k mupuHe nponera Ly, 1 OTHOLIEHHSs BBICOTHI
nomemennss H k mmpune mponera L., (cwm. maba. 11 npunoxenus).; r, —
ko3¢ duumeHT, yuntbiBaromuil yBenuuenne KEO mpu BepxHEM OCBEIIEHHUH 3a
CUET CBETA, OTPAXKEHHOI'O OT MOBEPXHOCTEH (CM. mab.. 12 npunoxenns); Ky —

k03 duitneHT, yunteiBaromui tun Gouaps (mabn. 2.4).

Taoauua 2.4.
3navenus kodppuuuenta Ky B 3aBHCHMOCTH OT THIIA (poHAPS
Tun ghonaps 3uauenue Ky,
CBeToBbIE TPOEMBI B INIOCKOCTH MOKPBITHSL:
JlenTouHBIE 1
IlITy4ynsle 11
®onapu:
C HaKJIOHHBIM JIBYCTOPOHHUM OCTEKIJICHHEM 115
(TpanenyeBUIHbIE) ’
C BEPTUKAJIbHBIM JIBYyCTOPOHHUM 1,2
OCTEKJIEHUEM (TIPSIMOYTOJIbHBIE)
C OZJHOCTOPOHHHUM HaKJIOHHBIM OCTEKJIEHUEM 1,3
(1entbn)
C OJJTHOCTOPOHHHMM BE€PTUKAIbHBIM 1,4
OCTEKJICHUEM (111e]IbI)

Bricoty, M, ocTekiieHHst oHAps PACCUUTHIBAIOT 1O (OpMYJIE:
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h‘b =S¢,/ Lqm,

rae Ly, — umHa oHaps.

2.2. PACYHET UCKYCCTBEHHOI'O OCBEINEHUA

BONBIIMHCTBO MPOM3BOJICTBEHHBIX IOMEIIEHUH O00OPYAYIOT CHCTEMaMU
MCKYCCTBEHHOTO OCBEILICHUS — KOI'JIA CBETWJIBHUKH PACIIOJOKEHBI B BEpPXHEU
(motonouHoi) 30He. Eciin paccTosiHue MeXy CBETUJIbHUKAMH OJIMHAKOBOE, TO
OCBEIICHHE CUMUTAIOT PABHOMEPHBIM, MPU Pa3MEIICHUH CBETHJIBHUKOB OJIMKE K
000pyI0BaHUIO — JIOKAJTU30BAaHHBIM.

HckyccTBEHHOE OCBEIICHUE KIAcCU(UUUPYIOT MO JBYM IIpU3HAKaM: [0
PacroJIOKEHUI0 MCTOYHUKOB CBETa — OOIIee, MECTHOE, KOMOMHUPOBAHHOE; IO
Ha3HAYEHUIO — paboyee, aBapuifHOE, 1EKYPHOE, OXPAHHOE, IBAKYaIIHOHHOE.

MecCTHBIM CUMTAIOT OCBELIEHUE, IPU KOTOPOM CBETOBOM MOTOK CBETHJIBHHKOB
KOHIIEHTPUPYETCS] HETIOCPEICTBEHHO Ha pa0OUnX MECTax.

CornacHo CtpoutenbHbiM HOpMaM U nipaBwiaMm (CHull) mpumeHeHune ToJIbKO
OJTHOTO MECTHOTO OCBEIIECHHS B IPOU3BOJCTBEHHBIX IIOMELIECHUAX HE
JOITYCKaeTCsl.

KoMOMHUpOBaHHBIM HAa3bIBAIOT TAKOE€ HMCKYCCTBEHHOE OCBEILEHHE, KOorja K
obmeMy 100aBIseTCS MECTHOE.

Pabouee ocBenieHre ycTpauBatoT BO BCEX MOMELIEHUSX U HA TEPPUTOPUIX IS
oOecrieyeHus: HOPMaJbHOM pabOThl U MPOXO0Ja JIOACH, JBUXKEHHUS TpaHCIOpTa
IIPU OTCYTCTBUU WJIM HEJTOCTATKE ECTECTBEHHOI'O OCBELIEHUSI.

ABapuiiHOE€ OCBEIIICHUE HEOOXO0IUMO JIJIs MPOJOJKEHHUST padOT MIPU BHE3AITHOM
OTKJIFOUEHUHU paboyero OCBEIEHHUs, YTO MOKET BbI3BaTh HapyIICHHE Ipoliecca
oOCITy>)kKMBaHUsI 000PYOBaHMSI UM HEMPEPHIBHOTO TEXHOJIOTHMUECKOIo Mpoliecca,
MOKap, B3pPbIB, OTPABJIECHUE JIIOJCH, TPAaBMAaTU3M B MeCTax OOJbIIOr0 CKOIJICHUS
aroAeit T. n. HanmmeHblas oCcBEIIeHHOCTh PabOUMX MOBEPXHOCTEH, TPEOYIOIUX
oOCIy’KMBaHUs B aBApUWHOM pEXHUME, JOJDKHA ObITh HEe MeHee 5 % ocBe-

IICHHOCTH, HOPMHUpPYEMOU [isi pabodyero OCBEIICHHS MpPH CUCTEME OOILero
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OCBEILIEHUS, HO HE ME€Hee 2 JIK BHYTPH 3[JaHui U | K Ha OTKPBITHIX IJIOMIAAKaX.

JIe)KypHBIM CUHTAIOT OCBEIICHHE MPOU3BOJCTBEHHBIX OOBEKTOB B Hepabouee
BpEMS.

HcKyCCTBEHHOE OCBEILEHUE, CO3/1aBAEMOE BJOJb TIPAHUL] OXPAHAEMBIX
TEPPUTOPUIL, B HOYHOE BPEMsI Ha3bIBAIOT OXPAHHbBIM.

OBaKyallUOHHOE OCBEIIEHHWE YCTPauMBalOT B MeECTaX, ONACHBIX AJIs IMPOXoJa
J0JEH, a TaKKe€ B OCHOBHBIX IPOXOJaX M Ha JIECTHULAX, CIYXKAIIUX IS
IBaKyalllH JII0JIeH U3 MPOU3BOICTBEHHBIX 3/1aHUM MTPU YHUCIECHHOCTH pabOTaOIINX
oonee 50 yen., B IPOU3BOACTBEHHBIX MMOMEIIEHUAX C IOCTOSHHO Pa0OTAIOIIUMH B
HUX JIIOJIBMHU, T/I€ BBIXOJ JIIOJCH M3 MOMEIICHUS MPU BHE3AIMTHOM OTKIIOYCHHUU
paboyero OCBELIEHUS CBA3aH C ONAaCHOCTbIO TpaBMaTU3Ma BCIEJICTBUE
IPOJOJKEHUS PaOdO0Thl MPOU3BOJCTBEHHOIO 000PYI0OBaHUA, & TAKXKE B IMIPOU3BOJ -
CTBEHHBIX ITOMEIICHUAX C YUCIEHHOCTbIO paboTaromux 6osee 50 He3aBUCUMO OT
CTETIEHH ONAacHOCTM TpaBMaTH3Ma. OBaKyallHOHHOE OCBEIICHHE JIOJKHO
o0ecrneunBaTh MUHUMAJIbHYIO OCBEIIEHHOCTh OCHOBHBIX TIPOXOOB M Ha CTYIEHSX

JIeCTHUIL: B omenieHusx 0,5 1k, Ha OTKpbIThIX Tepputopusix 0,2 Jk.

2.2.1. CBETUWJIBHUKHU C JIAMIIAMHU HAKAJIMBAHUSA

Ha ocHOBe COOTBETCTBYIOIIMX CAaHUTAPHBIX HOPM, CTPOUTENIBHBIX HOPM H
mpaBui, TpeOOBaHWII  TOXXKapHOW  O€30MacCHOCTH, TPaBWI  YCTPOMCTBA
anekTpoyctaHoBok (I[1YD) HeoOXoauMo oxapaKTepu30BaTh TEXHOJOTUUECKUMN
IpOLECC B TMOMEUICHUH, OCBEIIEHHOCTh KOTOpOro Tpebyercs paccuutarh. [lpum
TOM HaJA0 OMNpPEAEIUTh KAaTEropuio IOMEIIEHUs, €ro Kiacc IMoxapo- u
B3pBIBOOMACHOCTH, A TakKXKe KJacC [0 CTENEeHH OIMACHOCTU MOpaKeHUs
NCKTPUUECKUM TOKOM (npunosicenuss 64..67) ¢ y4eToM YCJIOBUII BHYTpPCHHEH
cpeabl (HopMalibHBIE, )KapKue MbUIbHBIC, C XUMUUECKON aKTUBHOM CpeIoi).

[Io ycioBHsAM BHYTPEHHEW Cpelbl U XapaKTEPUCTHKE 3PUTEIbHON pPadOThI
BBIOUPAIOT THUIN CBETWIbHUKA (cM. mab6n. 13 mpunoxenus, puc. 2.3), MapKy
MPOBOA M CIIOCOO MPOKIAAKK (CM. ma6ba. 15, 16 nmpunoxeHus)

[lo HauMeHbIIUM pa3MepaM OOBEKTOB, KOHTPACTY OOBEKTa pPa3IUUYCHUS U
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dona, xapakTepucTuke (OHAa Ha3HAYAIOT CHUCTEMYy OcBeleHus (oOIuryto,
KOMOWHUPOBAHHYI0) U MPUHUMAIOT 1o mabauye 1 TPUIOKEHUS MUHUMAIBHYIO
ocBeleHHOCTh FE,;. Ilpu 3ToM HeoOXOAMMO y4YMTHIBaTh, 4YTO B cliydae
WCIIOJB30BaHUs JIaMIl HaKaJIMBaHHUS HOPMUPOBAHHYIO OCBEHIEHHOCTH CIEAyeT
CHUKaTh MO LIKaJIe OCBEIIEHHOCTH Ha CJIEIYIOIIEe YHCIIO CTYTECHEH:

OJIHY CTYNEHb TMpPU CUCTEME€ KOMOWHHUPOBAHHOTO OCBEIICHUS, €CIIH
HOpMHpYyeMasi OCBEIIEHHOCTh cocTaBisieT 750 1k u 6oiiee;

OJIHY CTYINEHb MPU CUCTEME OOIIEro ocBelieHus Ayt padot kareropuu | ...V,
VII, npu 3TOM OCBEIIEHHOCTh OT JIaMIT HaKaJuBaHUs HE J0JkHa mpeBbimaTh 300
JIK;

JIBE CTYNEHU MPHU cucTeMe o011ero ocseuenus st padot kareropuu VI u VIII,

LA 8 0
U e 8
&

~

w(’

12 13

Puc. 2.3. CBeTWIBHHUKH € JJAMIIAMHA HAKAJTUBAHUSA:

1 — «Yuusepcanvy (V, Ym, ¥3); 2 — «Inybokousnyuamenvy smaiuposaHHbliL
(I'3) unu seprxanvnoui (I3); 3 — ¢apgpoposviti nonymepmuueckuti (Om); 4 —
noinesooonenporuyaemvlii(lIB); 5 — e63pvigobesonacuwiti (B3b, B3l);, 6 -
PYOHUuHbIU Hopmaneusii (PH), 7— nosvluiennou Haoéxcnocmu npomue 83pbléd
(HOb, HOI'); 8 — npomwviuinennviii yniomuénuoll ¢ ompaxcamenem (I11Y);
9— npomvluinennwviti yniomuéuusii 6e3 ompaxcamens (I1Y); 10 — ¢ 3axpvimuvim
cnu3zy xoanakom (CI13-500); 11 — ¢ omkpwvimuvim CHU3Y KOINAKOM CHU3Y KOINAKOM
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(CI13-300); 12 — «Monounvii wapy, 13 — «/TIroyemmoly, 14 — nomonounwiil
cenvckoxosaticmeennwiil (I11CX)

HopmupoBaHHbIE 3HAUEHUS OCBEIICHHOCTH, Pa3IMYAIOIINECs] Ha OJTHY CTYIEHb,
cieayeT mpuHUMATh 1o mkane, jgk: 0,2; 0,3; 0,5; 1; 2; 3; 5; 7; 10; 20; 30; 50; 75;
100; 150; 200; 300; 400; 500; 600; 750; 1000; 1250; 1500; 2000; 2500; 3000;
3500; 4000; 4500; 5000.

Hopwmpbl ocBelieHHOCTH, TpUBEICHHbBIE 6 mabauye 1 mpuinoxeHus, He00X0IUMO
MOBBICUTH HA OJIHY CTYNEHb IIKAJIBI B CIAEAYIONIUX CIydasiX:

pabotel  kareropuii |..IV, Kkorma HampsbkeHHas —3puTeNbHas — paboTa
BBITIOJIHAETCSI B TEUCHHE BCETO pabovero JHs (BU3yaJbHbIA KOHTPOJIb U3CIUN U
T. IL.);

MOBBIIIEHHAs ONAaCHOCTh TPaBMaTH3Ma MpHU OCBEIIEHHOCTH 1501K U MeHee OT
CUCTEMBI 00I1Iero ocBemieHus: (paboTa Ha JUCKOBBIX MWJIaX, THIbOTHHHBIX
HOKHUIIAX U T. 11.);

CrieI[MaIbHbIC MTOBBIIICHHBIE CAHUTAPHBIC TPEOOBAHMS,

paboTa Ui MPOU3BOACTBEHHOE O0yUYEHHUE MOIPOCTKOB MpH ocBelieHHOCTH 300
JIK ¥ ME@HEe OT CUCTEMbI 00IIIET0 OCBEIIECHUS;

OTCYTCTBUE B IIOMEIIEHHH €CTECTBEHHOIO CBETa, €CJIU OCBEUIEHHOCTh OT
cucTeMEI o011ero ocsemeHus coctasisget 1000 1k 1 MeHee.

HopMbl OCBEIIEHHOCTH HEKOTOPBIX MPOU3BOACTBEHHBIX MOMEIICHUN JTaMIIaMu

HaKaJIMBaHUS MOYKHO BBIOpATh u3 maoauy 2.5.

Tadamnuna 2.5.
HopMbl 0CBelIEHHOCTH PA004YHUX MECT PEMOHTHBIX NPeAPUATHIl

Hopmwi oceewgennocmu, x
IIpoussoocmeennvie yuacmku
Kombunuposannoe
U nomeujeHusl Obwee oceewgernue
oceeuyerue
MexaHu4eCcKHii, pEMOHTA U UCIIBITAHUS
TUAPOOOOPYIOBAHUS, MOTOPHBIH, 750 300
nedexTanuu
CBapouHbIi, Ky3HEUHbBIN, MEAHULIKUX 500 200
paboT, peMOHTa aKKyMYJIITOPOB
Jlmaraoctuueckuii, pa300pKu U COOPKH 300 200
MaIluH, COOPKU M 0OKATKU arperaTos,
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CJIECapHBIi, CTOJISIPHBIN,

IIMHOPEMOHTHBIN

Oxkpacku MarH — 300
Hapy»xHol MOWKH MalluH,

00CITy)KMBaHUS aKKyMYJISITOPOB, — 150

OCMOTpOBAs sIMa
Kommnpeccopusiii. Cknan — 75
I"apax — 20

Hanee no mabnuye 6 NpUIOKESHUS TPUHUMAIOT 3HaUYeHUE Kod(dduimenTa 3amaca
K, XxapaxTepu3yroliero 3arbUIeHHOCTh U 33 bIMIIEHHOCTh TIOMEIICHUS, a no mabnuye
2.6 — BBICOTY IOJBECAa CBETHJIBHUKOB N, T. €. PACCTOSHHE TI0 BEPTHUKAIM MEXKITY

CBETWJILHUKOM 1 OCBEIIIaeMOM ITOBCPXHOCTBIO.

Tab6auua 2.6.
MuHuMAJbHAA BBICOTA MOABECA CBeTHJILHHUKOB € JIaMIIaMH
HaKaJIuBaHus (MPU PacHoI0KEeHUH OCBelaeMOi MOBEPXHOCTH OT 10JIa HA

BbIcOoTE He MeHee (0,8 m)
Munumanvrnas evicoma 7’100666‘61, M
Xapaxmepucmuka ceemuilbHUKoO6 aAAMN MOUWHOCMbIO AAMN MOUWHOCMbIO >

<200 Bm 200 Bm
CeTusbHUKH C TU(GY3HBIMU
OTpaKaTEISIMH, Y KOTOPBIX 9 3
samuTHbI yroa o 10...30°, 6e3
pacceuBaresnen
Toxe, %(S)i?eﬂgg‘? M YoM He orpanuuena 2

CBeTUJIBHUKH C pacceuBaTeNs MU
U ¢ 1udy3HBIM OTpaXKaTEIIMU
wim 6e3 HUX:
¢ KO3 PHUIIMEHTOM NPOMYCKAHUS 2 3
10 80% B 30HE pacnipeneneHus
cBeToBOrO 1motoka 0...90°
¢ K03((HUITMEHTOM MTPOMYCKAHUS 1,5 2
110 55% B 30He 0...60°

CBETUJIBHUKH C 3epKaJIbHBIMU

OTpaXKaTeJISIMH:
rITyOOKOT0 U3JTy4eHUs 1,5 2
HIMPOKOTO M3ITYYSHHS 3 5

OTKpBITHIE JTAMITBI C KOJIOOH 13
P 2,5 4,5

MaToOBOI'o CTEKJa

B 3aBucMMOCTH OT BBIOpAHHOTO THIIA CBETWILHHKA 1o mabdauye 17 mpumoxeHus

HaxogsiaT HaI/IBBIFOI[HCI\/IIHIee OTHOLICHUC PACCTOAHHA MCKAY CBCTHJIbHUKAMUA LCB K
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BBICOTC HUX IIOJABECA hCB, d 3aTEM BBIYUCIIAIOT paCCTOHHI/Ie MG)I(I[y CBeTI/IJ'IBHI/IKaMI/I, M.
Les = Yhes,

TJIC Y — HaMBBITO/IHEHIIIee OTHOIICHHE Loy/Ney.

OmnpenernstoT paccTosiHUEe L; OT CTEHBI IO TEPBOTO psiia CBETWIILHUKOB. [Ipu
HaMauu padounx mect y creH L; = (0,25..0,3) L., IpH OTCYTCTBHUH TaKHX
padounx mect L; =(0,4...0,5)L.

PaccrostHre MeX Ty KpaitHUMH PsilaMH CBETUIHHUKOB TT0 IITUPHUHE TTIOMEIIICHHUSI, M,

L2 =b- 2L1,

rac b— I pHHa IIOMCIICHUA, M.

Yucno PAOOB CBCTHIIbHUKOB, KOTOPBIC MOYKHO PACIIOJIOXKUTb MCIKIY KpaﬁHHMH

pAaaaMu 1o MUPUHE ITIOMCIICHU A,

L
Nep.m = L_; -1

OO11ee YncIo psiioB CBETUIIBHUKOB MO IIIMPUHE

nCB.IlI.O = nCB.I_U +2'

Paccrosnue MCXKIY KpaﬁHHMH pAadaMi CBETUJIBHUKOB I10 JJIMHC IIOMCIICHUA, M,
L;=a-2L,,
T7Ie @ —IJIMHA TIOMEIICHUS, M.

OO111ee Ynco psI0B CBETUIIHHUKOB I10 JIJTHHE

nCB.I(.O nCB.I[ + 21

1€ Neyy = (Ly/Les) — 1 — 9KCII0 PSAIOB CBETHIILHUKOB, KOTOPBIE MOYKHO

PacCIIoOJIOKNUTD MCIKIAY KpaﬁHHMH pAgaMu 110 JJIMHC ITIOMCIICHMA.

O61uee YKMCJIO YCTAHABJIIMBACMBIX B IIOMCHICHNU CBCTUJIbBHUKOB

nCB r]CB.H.I.O nCB.,H.O'

I[aﬂee H€06XOI[I/IMO pacCUrTaTh IOKAa3aTCIIb (1)0pr1 IIOMCIICHUA:
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- ab
?Thoa+b)’

Hcxons U3 Tuma CBETWIbHUKA U KO3(D(UIIMEHTOB OTPaKEHUsI CTEH, MOTOJKA (CM.
maobn. 8 TpUIOKEHUs), W3 mabauyst 18 TpUIOKEHUS BBHIOMPAIOT 3HAYCHUE
K03 PULIMEHTA UCIIOJIb30BAHUSI CBETOBOIO MOTOKA 1), @ U3 mabauysl 19 — 3HaueHue

K03 PHUIHEeHTa HEPABHOMEPHOCTH OCBEIICHHOCTH Z.
CBeTOBOM IMOTOK OJHOM JIAMITBI, JIM, PACCUATHIBAIOT 1O (hOpMYyJIe:

£ = EKZ,
nL’B’]H

2
Trac Sn — Iromaab OCBECIIACMOI'O ITIOMCIIICHUS, M .

B 3aBUCHMOCTH OT pacuye€THOTO CBETOBOI'O MOTOKA OJHOM JIaMIIbl HAKAJIMBAHUS
U HamnpsoKeHust B ceTu 1o mabnuye 20 TPUIIOKEHUS HAXOIAT TpeOyemyro
MOILIHOCTh OJHOM JIaMIbl P,.

Torna nercTBUTEIbHAS OCBEIICHHOCTH IIOMEIICHHUS, JIK.

— Fﬂn(’ﬂ’?u
K.,zS, '

pit
rie F, — cBeTOBOI MOTOK JaMIbl, M, 10 mabauye 20 IPUIoKEHUS.

JonycTumMoe OTKIIOHEHWE NEUCTBUTEIBHOM OCBEIIEHHOCTH OT HOPMAaTHUBHOM
nomkHO ObIThb —10...420 %. B mpoTuBHOM ciiydae BBIOMPAIOT APYTYIO CXEMY
PaCIOJIOKEHUS! CBETUIILHUKOB.

Cymmapnas notpebiisiemMasi MOIITHOCTh CUCTEMBI OOIIEro OCBelIeHus, BT,
P =P, ng.

[Ipy Ha3HaYCHUUM KOMOMHUPOBAHHOTO OCBCIICHUS CJICIYCT BBIMOJHUTH
yKa3aHHbIe Jjajee TpeOOBaHMUs.

OcBeleHHOCTh paboueli TOBEPXHOCTH, CO3/1aBacMasi CBETUIILHUKAMH OOIIETO
OCBEIIIEHUSI B CHUCTeME KOMOWHHMPOBAHHOTO, JoJDKHAa coctaBiasaTth 10%
HOPMHPYEMOU I KOMOMHUPOBAHHOTO OCBEIICHHS MPU TeX MCTOYHHUKAX CBETA,

KOTOPBIC NIPUMCHAIOT AJId MECTHOI'O OCBCIICHMA. HauGompmas OCBCHICHHOCTH OT
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CBETUJILHUKOB OOIIETO OCBENICHHS B CUCTEME KOMOWHHUPOBAHHOTO JOJKHA OBITh
100 nx, Hammenbmas — 50 JK [y JJaMI HaKaJuBaHUS M cOOTBETCTBEHHO 500 1K u
1501k nmma ra3opaspsaHbIX, Jlamn.  PekomeHayemas — MOIIHOCTh  JIaMIl
CBETUJILHUKOB MECTHOTO OCBEIIeHHS (puc. 2.4) B 3aBUCUMOCTH OT TpeOyemou
OCBEIIEHHOCTH JaHa B mabauye 21 mnpunoxeHus. BricoTa yCTaHOBKH TaKOIO
CBETWJIbHMKA HaJl OCBEIaeMOM IOBEPXHOCThIO JoJbkHa ObITh 0,3...04 M.
OCBeIIEHHOCTh, CO3/1aBaeMasi CBETUIILHUKAMU MECTHOTO OCBEIIICHUSI C YYETOM HX

TUIIOB, YKa3aHa B mabauye 2.7.

Taoauna 2.7.
OcBeleHHO0CTh, CO3JaBaeMasi CBeTHIILHHKAMM MECTHOI0 OCBeIeHHU
~ =
g © = S = §
3 ) = Q SR )
5 S @ S 3 S8 3 5
3 S s 5 S35 S
S 2 = = S S = %% 3
2 2 3 S S SIS 3
O SE 2 S SIS )
S S 3 Q N Q
S T S 2 S S
= Q Q
KT 36 25 0,5 0,3 100
PB-1 36 50 0,5 0,5 120
CMO-1 36 100 0,4 0,5 200
MIJT 2x20 220 20 0,5 0,4 300
MJI 2x80 220 80 1 0,4 1500
g— rd
a 6 8 2

Puc. 2.4. CBeTHJILHUKH MECTHOI'O OCBEII[CHS:

a —muna CMO; 6 — muna KI" na c2ubkxom kponwmetine;, 6 — muna MJI ¢
JIIOMUHECYEHMHbIMU aamnamu, e — muna PB (nacmennwiil pa3z08udichoti)
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2.2.2. CBETWIBHUKHA C JIIOMUHECHEHTHBIMH
JJAMITAMUA

[Topsimok pacdera OCBEIIECHUSI CBETUILHUKAMH C JTIOMHUHECIICHTHBIMH JIAMITAMU
aHAJIOTUYCH pacueTy s CBETHJIBHUKOB C JIAMITAMH HaKaJIWBaHWs, HO HMEET
HEKOTOpble OCOOCHHOCTH. Tak, TUI CBETWJIBHHKA BBIOMPAIOT, PYKOBOACTBYSCH
mabauyet 14 NpunoXxeHus U cXxeMaMu Ha pucyHke 2.5.

BeicoTy monmBeca CBETHIBHHKOB N, (IIpH pacroyioKEHUH OCBEIIaeMOit

noBepxXHOCTH He MeHee 0,8 M OT 1moJta) MpUHUMAIOT 1o mabauye 2.8.

8

Puc. 2.5. CBeTWIbHUKH € JIIOMHUHECHEHTHIMH JIAMIIAMH:

a — nodeecHoli omkpuimblii OHesHo2o0 ceema ¢ sawumubim yenom a=15° 6
nonepeurou niockocmu (muna O — npsamoco ceema co CNAOUWHBLIMU
ompaxcamenamu, OHO — paccesannozo ceema c¢ ompadcamenem, UMEOUWUM
omeepcmus 6 eepxueti uacmu, O/JOP — mo oce, ¢ skpanupyowetl pewémrou); 6 —
NO0BECHOU OMKPLIMbIL NPAMO20 C8eMA C 3AUWUMHBIM VeI10M 0.=3 0° 6 NPOOOTbHOU
u nonepeunot niockocmsax (munos LI/, IIIO]]); 6 — nvlresnacozauuyéHmbiii
pacceanuozo ceema (mun I1BJI)

3aTeM no mabauye 8 NpUIOKEHUS HAXOAAT KOIPPHUIIUEHTHI OTPaKEHUS, a 110
2
mabauye 22 — yneabHYyI0 MOIIHOCTE Py, BT/M, HeoOXoaumyro i pacuera

061].[61"0 PAaBHOMCPHOI'O OCBCIICHUA B 3aBUCUMOCTHU OT ILIOIIaA OCBCIIACMOI'O
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MOMEILEHUS Sy, TpeOyeMoii OCBEIIEHHOCTH E, THIa CBETUIILHUKOB, BBICOTHI MX
nojyiBeca A, TUMA MPUMEHIEMBIX JIJaMI ¥ KO3()(PUIIMEHTOB OTPAXKEHUS CTEH P, U

IOTOJKOB Py;. OIpenenstoT o0lIyo MOIHOCTh Ha ocBelenue, Br: P, = P,S,

pacueTHYIO MOIIIHOCTb OJIHOM JlamIibl, BT: Pop= ——,

TE Nez— OOIIlee YHCIIO CBETHIILHUKOB; 71, ., — YUCJIO JIAMIT B CBETHJILHUKE.

Tab6auna 2.8.
MuHuMaJbHasa BbICOTA nmoaBeca CBETHJIBHUKOB C JIOMHHCECCHETHBIMU
JaMIIaMHu
. Munumanvhas evicoma nooeeca, Mm,
Xapaxkmepucmuxka 3awgummusiii yeon
npu yucie 1amMn 8 C6emubHuUKe
CBEeMUNbHUKOS CBEMUNbHUKOS O, 2Pa0
<4 >4
CBETUJIBHUKHU MTPSMOTO 15...25 3 3,5
cBeta ¢ AU y3HBIMU 25,1...40 2 2,5
OTpaXKaTeJsIMU bouee 40 He orpannyena
CBeTUIIBHUKHU PACCESTHHOTO
cBeTa ¢ ko3 punmeHTom
IIPOITYCKAHUS PACCEUBATENECH:
MeHee 55 % - 1,6 2,2
55...80 % - 2,5 3

[lo mabauye 20 mnpwnoxeHuss TO PACYCTHOW MOIIMHOCTH OJIHOM JIaMIIbI
YTOYHSIOT IMACIIOPTHYIO MOIIHOCTH P, JIOMUHECLEHTHBIX JlaMIl, BT, U cBETOBOI
noTok F,, M.

JIeCTBUTENBHYIO MOIITHOCTh OCBETUTEIIBHON YCTAHOBKH, BT, pacCUNUTHIBAIOT 110
bopmyne: Poyy= Pallegy .

JleiicTBHTE bHAS Y/IeTbHAS MOIHOCTD, BT/M” Pyy = PoylSy

o P
JlencTBUTENBHASA OCBEIIEHHOCTD, JIK (£, = E; Pﬂ :

a.p

rac EH — HOpMaTuBHas OCBCUICHHOCTD, JIK, nO ma@zuue 1 IMPUITIOKCHHUA.

2.2.3. TOYEYHBII METO/] PACYETA UICKYCCTBEHHOI'O
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OCBEINEHMA

ToueuHblli METOZ pacyera MO3BOJSET ONPEACIUTh CBETOBOM IMOTOK JIAMIIL,
HEOOXOIUMBIA JJIi CO3/aHWs 3aJaHHOW OCBEIIEHHOCTH B JI0OOOM TOUKe
MPOU3BOJIBHO  PACIHOJIOKEHHOW  IUJIOCKOCTH TpU  JIIOOOM  PacHoJIOKEHUU
CBETHJIBHUKOB, €CJIM OTPAXXEHHBINA OT CTEH U MOTOJKA CBETOBOM MOTOK HE UMEET
OOJIBIIIOTO 3HAYEHUSA. DTOT METO/I UCTIONB3YIOT MIPU pacyeTe:

oO0IIero JOKaJIM30BaHHOTO OCBEIICHHS, KOTOpoe Haubosee 1enecooOpa3Ho B
1exax C KpYMHOra0apuTHBIM OOOpY/IOBaHMEM — COOpPOYHBIX, IPECCOBBIX,
MapTEHOBCKHUX, IPOKATHBIX U T. I.;

MECTHOT'O OCBEIICHUS;

OCBEILEHHOCTU HETOPU30HTAIILHBIX TOBEPXHOCTEH;

Hapy>KHOTO OCBEUICHUS.

CymHocTh MeToAa COCTOMT B TOM, 4YTO TpeOyeMblil CBETOBOW IOTOK
OCBETHUTEJIbHOW YCTAHOBKHU OIPEACIISIOT UCXO/s U3 YCIOBHH, YTO B JHO00M TOUKE
OCBEIIAEMOW TIOBEPXHOCTH  OCBEIIEHHOCTh JOJDKHA OBITh HE  MEHBIIE
HOpMUpOBaHHOM. Ha rmaHe TmOMEIIEHHS C YyKa3aHHBIM PACHOJIOKEHUEM
CBETHJIbHUKOB HAMEYAIOT KOHTPOJIbHBIE TOYKH, OCBEIIEHHOCTh B KOTOPBIX MOKET
OKa3aThCsl HAMMEHbIIEH. B KaXX101 U3 3TUX TOYEK BBIYUCIISIIOT OCBEIIEHHOCTD.
BBuy TOrO, 4TO CBETOBOM MOTOK CBETUJILHUKOB €IIIe HE U3BECTEH, BHIUUCIISAIOT HE
HUCTUHHYIO OCBEIIEHHOCTh, & YCIOBHYIO, T. €. OCBEIICHHOCTb, KOTOpasi Oblia Obl
CO3/laHa B 3TUX TOYKAaX, €CJIM Obl B CBETWJIbHUKAX BHIOPAHHOI'O THUIIA HAXOIUJIUCH
JaMIibl ¢ YCJIOBHBIM ¢BETOBBIM MOTOKOM 1000 M. Ty U3 TOYEK, OCBELIEHHOCTh B
KOTOPOM OKa)KETCS HaMMEHbIIIEH, MPUHUMAIOT B KauyeCTBE pACUETHOW. 3ajada
JaJbHEUIIIer0 pacuera — OIpeeieHue CBETOBOIO IMOTOKA CBETHUJIBLHUKOB, MPU
KOTOPOM OCBEIIEHHOCTh B PACYETHON TOYKE Oy/IeT HEe HI)Ke HOPMUPOBaHHOM. {115
pacuera HeOOXOIUMBI CIETYIONTNE JaHHbIE:

HAaUMEHOBAHKE U HA3HAYCHHE OCBEIIAEMOT0 TIOMEIIEHHS (TIIOMIAIKH);
CXeMa OCBENIaeMOro mnomenieHus (ITUIOMIAaJIKU) € YKa3aHUEM pPacHoJIOAKEHUS
CBETHJIBHUKOB, PACUETHBIX TOYEK M paccTossHul (puc. 2.6);

THII CBCTHUJIBHUKOB,
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Hanpsbkenue B cetu U, B;

BBICOTA ITIOJABCCKHN CBCTUJIBbHHUKOB hCB, M.

Puc. 2.6. Cxema K pacuéTy HCKYCCTBEHHOI 0CBEIIeHHOCTH TOYEeYHbIM
METOA0M:

hee — evicoma nooseca ceemunvnuxka C; hy — 6vicoma pacnonodicenus
CBEMUNbHUKA HAO YCIOBHOU 20PUSOHMANLHOU NOBEPXHOCMbIO, I — paccmosiHue
om ceéemunvhuka 0o pacuémnou mouku PT; d — paccmosinue no copusonmanu om
NPpOeKyUU OCU C8eMUNbHUKA 00 pacuémuotl mouku, Ly — paccmosinue om npoexyuu
OCU C8EMUNILHUKA 00 PACYEéMHOU ocu ocgeujaemozo oovekma, L, — paccmosinue
om NpoexKyuu ocu C8eMuUIbHUKA 00 pacuémuou mouku, L., — paccmosnue meoncoy
C8EMUTbHUKAMU

Pacyer HapyKHOro OcCBellleHHs T1I€JIECOOOpPA3HO BBITIOJNHATH B  TaKOM
MOCIIEIOBATEILHOCTH.

B 3aBucuMOCTM OT BHJa BBHITIOJHAEMBIX PaOOT ONPEACTIUTh HOPMATUBHYIO
ocBemeHHOCTh FEH, (cM. mabn. 1 npunoxenus). Ilpu BbIOOpe 3HAUYCHUS
HOPMATUBHOU OCBEIICHHOCTH  JJIsl OTKPBITBIX  IUIOMIAJIOK  MOHO
PYKOBOJICTBOBATHCS CIEAYIOIINMU JTaHHBIMU:

Opy aBapMHHOM OCBEILEHWU MOBEpXHOCTEeW FE,; NOKHA ObITh He MeHee 5 %

OCBCIHICHHOCTH, cO3/1aBaeMoOi CUCTEMOM pa60qer0 OCBCIIICHUA,

P MPOBEJAECHUU CTPOUTEIbHO-MOHTAaXKHBIX paboOT Mo Bcel Teppuropun £, = 2

JIK;
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Opy OXPAaHHOM OCBEUIEHUH IUIONIaNOK mnpeanpustuil £, = 0,51k Ha ypoBHE
3€MJI WJIM Ha MIOCKOCTH OTPaXKICHUM;

IIPY 3BAaKyallMOHHOM OCBEIIEHWH BHYTPH 3aaHui £, = 0,5 1K, a Ha OTKPBITBIX
teppuropusix £, = 0,2 Jk;

Ipyu TPaMOOBKE CHJIIOCHOM Macchl B TEMHOE BpeMs CYTOK B JIO0ON TOYKe
paboueii 30HbI TpaHiieu £, = 50 jk.

N3 mabauysr 6 nipunoxxkeHus: BbIOpath KodpduimeHT 3amnaca Ks, yYUTHIBAIOITUN
BBIJICJICHUE IMbUIM W CHUKEHUE CBETOBOTO IIOTOKA JIaMIl B IIPOLIECCE HUX

9KCILIyaTalluu.

Onpenenuts KodhUIMEHT H00aBOYHOH OCBEIICHHOCTH [, YYWUTHIBAOITUN
JEHCTBHUE YNAJCHHBIX CBETHIBHUKOB M OTPAXKEHHOTO cBera. [lpm oTcyTcTBUHM
yIAJICHHBIX MCTOYHHUKOB CBETa M BHYTPEHHEH OT/AENIKE MOMEIICHUM TEMHBIX
LBETOB ( = |; mpHU SMAJIMPOBAHHBIX CBETWJIbHUKAX mpsmoro ceera u =1,1...1,2; B
npyrux  ciaydasx u  =1,05..1,1. Ilpu uUCNOJb30BaHUU CBETUJIBHUKOB
MPEUMYIIECTBEHHO MPSMOT0 CBETa, KOAPPUIIMEHTaX OTPAKEHUS MOTOJKA Py > 0,5
U CTEH P > 0,5 BO3MOXKHO w=13..106.
PaccunrtaTh cyMmMapHyt0 OTHOCUTEIBHYIO OCBEIICHHOCTh B HanboJiee

YIAJIEHHON OT CBETHJIbHUKOB TOUYKE (B PACUETHOM TOUKE), JIK:

2
SE, - 1000E,h.K,

Fu

riae F, — cBeToBO# MOTOK, JIM, JIaMITbl, IPUHATBINA 710 mabauye 20 MpUI0KSHUS.

Boerauciauth OTHOCHUTCIIbHYIO OCBCHICHHOCTb OT OAHOTO CBCTHUJIbHHUKA, JIK:

E.= > E,/n,,

rac nCB‘y — YHKCJIO CBCTHUIIbBHUKOB, YUUTBIBACMBIX IIPpHU OIIPCACIICHNN CYMMapHOfI

OTHOCHUTEJIbHOM OCBCIIICHHOCTH.

[Io oTHOCHUTENLHOMU OCBCIICHHOCTHU OT OAHOI'O CBCTHJIBHHKA Eo OIIpCACIINTD
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orHomeHnue y; = Ly/heg nmns BeIOpanHOTO THHA CBeTWIbHUKA (mabn. 23
npuiiokeHus). Vcxos U3 3HaYCHHSI Y; PACCUUTATh PACCTOSHHUE OT MPOCKIIMH OCH

CBETHJIBHHKA JI0 pacUueTHOM TOUKH, M (cM. puc. 2.6):

|—2 = YthB

OHpC,ZIeJII/ITI) PaCCTOAHUC MCIKAY CBECTUIIbHUKAMU, M:

Lee =25 - L2,

rac L]_ — PacCTOAHHUC OT IPOCKOUHU OCH CBCTHIIbHUKA [0 pacquHoﬁ ocHu

OCBEIIAEMOIr0 0OOBEKTA.

Eciu HEoO6XoaMMo paccuuTaTh OCBEIIEHHWE HAKJIOHHOW IJIOCKOCTH, TO 4Yepe3
pacuetHyt0 TOuky PT (puc. 2.7), Nexantyro Ha dTOU IUTOCKOCTH, CIIETyeT MPOBECTH
BCIIOMOTATEJIbHYI0 TOPHU30HTAJIBHYIO INIOCKOCTh. CBfA3b MEXAY 3HA4YCHHUSIMHU
OCBEIIEHHOCTH B 3TOW TOYKE COOTBETCTBEHHO B FOPU30HTAIBHOM £ U HAKIIOHHOMN

EH INIOCKOCTAX BbIPaKacTCsl COOTHOIICHUCM

EH = \VEH

| .
rjie y = C0sH ih— sind; € —yron HakJIOHA TUIOCKOCTH K TOPU30HTAH, Tpa; | — Hau-

MCHBIICC PACCTOSAHHUC Ha IUIAHC OT IPOCKOHWM CBCTHIILHHUKA 10 HaKJIOHHOM

Iockoctu (puc. 2.7).
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Puc. 2.7. K pacuéty ocBelIeHHOCTH HAKJIOHHOW MOBEPXHOCTH

Pacyer 001Iero J10Kajau30BAHHOTO OCBEIleHMS] B IOMEIICHUSX BBIMOJHSAIOT C
WCITOJIb30BaHUEM Tpa(UKOB MPOCTPAHCTBEHHBIX H30MIOKC (puc.2.8). Ha Takmx
rpaduKkax, MOCTPOSHHBIX JIJIS Pa3TUYHBIX CBETHJILHUKOB, OCHAIICHHBIX JIAMIIONW CO
cBeTOBbIM TOoTOKOM 1000 1M, HaHECEHbl JMHUM YCIOBHON OCBEIICHHOCTH e.
Pacuer BBIMOTHAIOT CIEAYIOMIMM 00pa3oMm.

Buas h,, u L, (cM. puc. 2.6), onpenenstoT YCIOBHYI OCBELICHHOCTh € II0
rpaduKy /711 BHIOpaHHOTO TUTIA CBETUIILHUKA.

BBIYUCIIAIOT CyMMapHyI0 YCIOBHYIO OCBEIICHHOCTh OT BCEX YUYUTHIBAEMBIX

CBCTHJIBHHUKOB, JIK:

de=e +e,+..+e,,

rjae ey, €s,..., €, — YCJIOBHAA OCBCHICHHOCTb COOTBCTCTBCHHO OT IICPBOIO, BTOPOTO U

Nn—T0 YYUTBIBACMEBIX CBCTHJILHUKOB.
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Puc. 2.8. IIpocTpaHcTBeHHBbIE H30JII0KCHI YCJI0BHON NOPU30HTAJIBHOM
OCBEIIEHHOCTH:

a— 01151 C8eMUNIbHUKO8 muna « Yuusepcano» u «Acmpay, 6 — 015 c6emuibHUKO8
muna «I 1yboxousnyuamenvy

Ha ocHoBe u3BecTHBIX 3HaueHUM £y, K3 M | HaxomiIT pPacyeTHBIM CBETOBOU

ITIOTOK JaMIIbl OJHOI'O CBCTHJIbHUKA, JIM:

_ 1000E,K,

1€

N3 mabauysr 20 mipuiioxeHusT BBIOMPAIOT JIaMITy C OJIM3KUM IO 3HAYCHHIO

Fn.p

CBETOBBIM MOTOKOM F, (0OBIYHO BBIOMPAIOT JaMmily C OOJBIIUM CBETOBBIM
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IIOTOKOM).
Omnpenensitor (aKTUUECKYIO OCBEIICHHOCTh, KOTOpas OyJeT co3laHa TIpu

BI)I6paHHBIX JJaMIIax, JIK:

E(b = EHFH/an-

dakTnyeckas OCBCIICHHOCTDL OOJIDKHA IIPCBBIIIATE HOPMATHUBHYIO HC 0osee ueM

Ha 20 %. Jlomyckaercs dKCIuTyaTanus CHCTEMBI OcBeleHus npu Ey < E, Ha 0...10

%.

2.24. PACUET NPOXKEKTOPHOI'O OCBELLIEHUSA

[IpuMeHeHne MpoKEeKTOPHOTO OCBEUIEHUSI HapYKHBIX UIONAI0K 00eCIIeYnBaeT
P CYLIECTBEHHBIX MPEUMYIIECTB MO CPABHEHUIO C OCBELIEHUEM CBETHJIbHUKAMMU:
HKOHOMUYHOCTH, 0JIarONPHUATHOE COOTHOIIEHUE BEPTUKAIBLHONW U TOPU30HTATBHON
OCBEIICHHOCTH, MEHbIIAsl 3arpy>KCHHOCTb TEPPUTOPUU CTOJIOAMH, a TaKXKe
y0OCTBO OOCITY)KMBaHUsI OCBETUTENIbHON yCTaHOBKH. [IpoxeKkTopHOE OCBElIeHNE
MO>KHO PaCCUMUTHIBATH MPUOIMKEHHO IO MOIITHOCTHU MPOKEKTOPHOM YCTAaHOBKH.

Yuciio npoXeKTOpoB OMPEESIOT UCXOJA M3 HOPMATHBHOW OCBEUIEHHOCTH U

MOIITHOCTH JiaMIbl. OpHEHTHPOBOYHO:
N=m EH kS/P It

rne m — KO3((UIMEHT, YYWUTHIBAIOIIMK CBETOBYIO OT/Ia4y HCTOYHHKA CBETA,
K02 (HUITUEHT TOJIE3HOTO JIEHCTBUS MPOKEKTOPOB U KOAD(UIIMESHT UCTIONH30BAHUS
CBETOBOI'0 MOTOKA: JJIs Jiamn HakanuBanus m = 0,2...0,25, namn tumna JPJI u I'JI-
0,12...0,16,tuma JIPU — 0,06...0,1, mns xcenonoBbix namm JIKcT-10000 m =
0,35...0,45; E4 — HOpMaTHBHAs OCBEIIEHHOCTh TOPU3OHTAIBHON MOBEPXHOCTH, JIK
(eMv. m. 2.3. wimu mabn.l npunoxenus); K — kosdpduuument 3amaca: s
NPOKEKTOPOB C JaMiamu HakamuBauus K= 1,5, ¢ razopaspsaHbiMu jgamnamu K
=1,7; S — ocBemaeMas Imiomab, M2; P, —morHOCTS TaMmIiel, BT (mabn. 2.9).
MuHMMaIIbHYIO BBICOTY YCTAHOBKH MPOKEKTOPOB HAJ OCBEIIAEMOM

MMOBCPXHOCTBIO, M, BO n30exxaHue ux CJIICTIALLICT O I[CﬁCTBH?I CJICAYCT BBIYHUCIIATD 110
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bopmye:
h=1_ /300,

1€ |m.x — MaKCHMaJIbHAs CHJIa CBETA POXKEKTOpa, K1 (CM. maobi. 2.5).

PacuetHoe 3HaueHue h 10JDKHO OBITh HE MEHEe 3HAUYCHUH Npyin, YKa3aHHBIX B
mabauye 2.9.

OnTuManbHBIN YIoJl HaKJIOHa IIPOKCKTOpa K FOpHSOHT&J’IBHOfI IIJTOCKOCTH

(puc. 2.9), rpan,

2F

a

. 0,75 0,75
0, = arcsin[sin2 B, +(ﬂthHk sin2p, COSﬂgenﬂrj }

rae Ps Pr —ymiel paccesHHs MPOXKEKTOpa COOTBETCTBEHHO B BEPTHKAJIBHOM U
TOPHU30HTAIBHOM TUIOCKOCTSX (cM. maba. 2.9); F, — cBeToBO# MOTOK UCITOIB3yeMOK
gammbl, M, (cM. ma6a. 20 npwinoxkenws). s mamm JTHaT-250 nu JITHaT—400
CBETOBOM MOTOK cooTBeTCTBEHHO paBeH 25000 u 40000 M, a ans namn tuna J{PJI

€ro BIOMPAIOT U3 CIENYIOIINUX COOTHOIICHU:

Mapxa namner JAPJI-80 HAPJI-125 JAPJI-250 JPJI-400 JIPJI-700 JPJI-1000
F.m 2300 3700 8200 14400 25900 37400

I[JIH OCBCIICHUA BCPTHKAJIBHO PaCIOJIOKCHHBIX HOBCpXHOCTCﬁ

HAWBBITOJHENIINN YTOJl HAKJIIOHA IPOXKEKTOPA K TOPU30HTAIBHOM IUIOCKOCTH,

rpaz,
Og=arctg /1, /(E,n?),

rie £, — Tpebyemas OCBEIIEHHOCTh BEPTUKAIBHOM MOBEPXHOCTH, JIK.
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/

! CB8emoBoe namuo

Puc. 2.9. K pacuéty npo:keKTOpHOIr0 OCBeIeHUs

CJ'IGI[yeT IIOMHHTDB, 4YTO IIPHU YCTAHOBKC IIPOKCKTOpPA HA MA4YTC € YI'JIOM HAKJIOHA
0 Yy €€ MMOAHOXHUA OCTACTCs HCOCBCIICHHA 30HA, JJIMHA KOTOpOfI YBCIIMYNBACTCA C

yMeHbIIIeHHEM yTi1a 0. J[TuHy HeOCBEIEeHHOM 30HbI BRIYUCIISIOT 10 hopMyJie:

| = h
tg(0+4,)
VBenuueHus IJIOLMAAM OCBEUIAeMOro ydacTKa JOOMBAIOTCS C IOMOUIbIO
COOTBETCTBYIOILIETO PACIOJOXKEHUSI MPOKEKTOPOB OTHOCUTEIBHO JPYr Apyra H

YBEJIMYMBAs yToJI HAKJIOHA 6.
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IMoka3aTe/ il MPOKEKTOPOB /1JIsI OCBEIIEHUSI OTKPBITHIX ILUIOIIAI0OK

Tao6auua 2.9.

MuHuMaJleO donycmwwaﬂ evlicoma ycmaHoeku I’lpOJiC@Kﬂ’lOpOG yZOJZ pacceﬂHuﬂ,
MaxcumanbHas Nimin, M, npu 3Havenuu E,, 1x epao
Mapxka Mownocms
S Mapka namnet wannot P Bm cuna ceema Imax,
P P KT 0,5 1 2 3 5 | 10 | 30| 50 B B
[ICM-5-1 220-1000 100 120000 35 28 22 20 17 | 13 | 7 6 10,5 10,5
JIPJI-700 700 52000 23 19 19 13 11 8 5 4 37 45
IICM-30-1 '220-200 200 33000 18 15 11 10 9 7 4 3 8 8
I13P-400 JPJI-400 400 19000 14 11 8 8 7 5 3 3 30 30
I13P-250 JPJI-250 250 11000 10 8 6 6 5 4 3 3 30 30
[13C-45 220-1000 1000 130000 35 29 22 20 18 | 13| 7 6 13 12
JIPJI-700 700 30000 17 14 11 10 8 6 4 3 50 50
[13C-35 1220-500 500 50000 22 18 14 13 11 8 5 4 10,5 9,5
MMKH-1500-1 | KI'220-1500 1500 90000 30 25 20 17 15| 11 | 6 5 10 85
[IKH-1500-2 | KI'200-1500 1500 45000 20 17 13 12 10 8 5 4 27 6
CKcH-10000 | JKcT-10000 10000 165000 40 33 25 23 20 | 15 | 15| 15 93,5 12
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3. PACUET BEHTHJIAIUN
OBILIUE ITPUHIUIIBI IPOEKTUPOBAHUMSA U PACHETA BEHTHJIAIIUA

JUIi TOpOEKTUPOBAHUS M pacyeTa BEHTWISALMUA IPOMU3BOACTBEHHBIX IOMELICHUM
HEOOXOAMMBI CIIETYIOIUE JaHHbIE: HAUMEHOBAHUE MMOMEIIECHHUS U €r0 pa3Mephl, YUCIIO
pabouyrx MECT ¥ WX Ha3HAYeHHE, YMCIICHHOCTh palOTarolIMX, XapakTep W KaTeropus
paboT 1o YypoBHIO SHepro3arpar (mpwiokenue 68). IlepedeHp W pazmemneHue
00OpyZ0BaHMs, MAIlIMH, BpeMsl paOOThl, MECTa BBIJCIICHHUS 3arpsa3HEHUN (ra30B, MapoB,
MBUTH, a’pO030Jieii), MHTEHCUBHOCTH TEIJIOBOTO OOMy4YeHHUS PAOOTHUKOB, 3HAYCHUS
NpeNieNbHO JIOMYyCTUMBIX KOHIeHTpaimid Bpeaubix BemectB (mo 'OCT 12.1.005—88*
«OO01me CaHUTAPHO-TUTMEHWYECKUE TPeOOBaHMS K BO3AYXY paboueil 30HbD) WM IO
rurueHrmdeckuM HopmatuBaM ['H 2.2.5.686—98), xapakTepricTrka BEIIECTB 1O TIOKapo- |
B3PBIBOOIIACHOCTH.

Pacnonarast ykazaHHbIMU JTaHHBIMU, NPUCTYNAIOT K MPOEKTUPOBAHUIO BEHTWJISILIVY,
KOTOpasi MO CHoco0y TOOYKIOEHUS BO30yXa MOMET ObITh IPUHYIUTEILHON
(MEXaHMYECKO ) WITM €CTECTBEHHOM.

MexaHu4yeckasi BEHTWISAIUSA [0 TPUHLMIY JACHCTBUSI MOXET ObITh MPUTOYHOM,
BBITSDKHOW WJTM IPUTOYHO-BBITSHKHOM.
lpumounyro  6enmunAyuio TPUMEHSIOT B TPOM3BOJCTBEHHBIX IOMELICHUSX  CO
3HAUUTEJIbHBIM BBIZEJICHUEM TEIUIOTHI MPU MajOil KOHLIEHTPALMKM BPEIHBIX BEILIECTB B
BO3JlyX€, a TaKKE JUIsl YCWICHHs BO3IYLIHOIO MOJAINOPAa B MOMEIIEHUSX C JIOKAJIBHBIM
BBIJICJICHUEM BPEIHBIX BEILIECTB MPY HAJTMYUK CUCTEM MECTHOW BBITSHKHOM BEHTUJISILIY.

Beimsoicnyro eenmunayuro TPUMEHSIOT JJ1s1 aKTUBHOTO YIAJICHUS! BO3yXa, PABHOMEPHO
3arpsi3HEHHOTO 10 BceMy OOBEeMy MOMEIEHHUS, MPU MaJbIX KOHIEHTPAIUAX BPETHBIX
BEIIECTB B BO3AyXe M HEOONBIIOW KpaTHOCTH Bo3ayxooOMeHa. KpaTHocTb

BO3/lyXOOOMEHa, 4, OTPECISIOT [0 hopMyIIe:
k= L/V,,

rie L — o0bem ynanseMoro u3 IMOMEIICHUS WJIA TOJaBaeMOro B IOMEIICHUE

3 . 3
BO31yXa, M /4; V,, — BHYTpEeHHUN 00BEM MTOMEIICHUS, M.
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1 Ipumouno-eoimsadicHy0 6eHmMuAAYU0 TIPUMEHSIOT IIPA 3HAYNUTEIILHOM BBIIEICHUH
BPEIHBIX BELIECTB B BO3/IyX IMOMELIECHHUH, B KOTOPhIX HEOOXOAUMO OOECHEUYUTh 0CO000
HaJICKHBIN BO3yX000MEH C TIOBBIIIIEHHON KpaTHOCTHIO (Puc.3.1)

B Tex ciyyasx, korza BO3MOXKHO BHE3AITHOE IOCTYIUIEHHE B BO3AyX padOYell 30HBI
ONACHBIX TOKCHMYECKMX M B3PBIBOONACHBIX BELIECTB, IPOCKTUPYIOT AGAPUIHYIO
genmunsayuro. 1Ipu OTCyTCTBUM B BEIOMCTBEHHBIX JOKYMEHTAX yKazaHUN 00 aBapUiHOM
BEHTWISLIMK  CJIEAyeT NpelycMaTpuBaTh, 4YTOObl OHA C COBMECTHO JEHCTBYROILEH
BEHTWISILMEN JApPYroro HasHaueHWs (4aie Bcero padoueil) obecneunBana IpU He-
00XOIMMOCTH BO3yX000MEH KpaTHOCTBIO K.> 8 gl

ABapwuiiHasi BEHTWISALMS JOJDKHA ObITh, KaK MPAaBUIIO, BBITSHKHOW U YIAJSATh BO3TYX
HapyxKy. BpIOpochl aBapuifHOM BEHTWISILIMM HE CJEQyeT pacrhojaratb B MeECTax

MOCTOSIHHOT'O MPEOBIBAHMS JIFOJIEN U pa3MEIEHHsT BO3TyX03a00pHBIX YCTPOICTB CUCTEM

BCHTW AN U KOHAUITNOHUPOBAHHA.

Puc. 3.1. MexaHuuyeckasi TPUTOYHO-
BBITSKHAS BEeHTUJISILUSL:

a — obwui eud: 1 — eo30yxonpuemHoe
YCMPOUCMeo; 2 — Kanopugep;
3, 4 — coomeemcmeeHHO NPUMOUHBIL U
BLIMANCHOU BEHMUAIMOPYbL,
5 6 — coomeemcmeenno GbIMANCHbIE U
NPUMoUYHble  8030YX0800bl;, |  —@uabmp
(nvLeynosumens);, 8, 9 — coomsemcmesenmo
NPUMOYHBLE U BbIMSIIICHBLE BEHMUIYUOHHBIE
Hacaoku, 6— cxema pabomvl NPUMOYHOIU
yacmu cucmemvl GeHMWIAYUU, 8 — CcXemd
pabomvl  GLIMSICHOU — YACMU  CUCTEMbl
BEHMUNAYUU

Ecmecmeennan GeHMUNAUUA MOIHCEM  OCYULECMEIIAMbCA nocpeocmeom
apauuu ujin uepes3 6blmariNCHble KAHAIbl U UWAXNbl.

Aspayus — OpPraHW30BAHHBIA  yMOPABISIEMBIA  BO3AyXOOOMEH 3a  CYeT
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€CTECTBEHHBIX MPHUPOAHBIX CHUJ (BETPOBOIO W TEIUIOBOTO HAMOPOB). Ajsparuio
NPUMEHSIOT I BEHTHISIIUH [TPOU3BOICTBEHHBIX MOMEIICHUH O0IbIIOro 00beMa, B
KOTOPBIX MPUMEHEHNE MEXaHHMYECKON BEHTWJISIIMHM B LIEJIOM JUJIsI BCErO MOMEIICHUS
noTpedyeT OONBIINX KaUTaIbHBIX BIOKEHUN U IKCIUTyaTaIllHOHHBIX 3aTpaT.

EcrecTBeHHass BEHTWISIMS 4Yepe3 CIEUUAIBbHO MPEIYyCMOTPEHHBIE BBITS)KHBIC
KaHaJbl WM IIAXThl PEKOMEHIYeTCS Ui MOMEIICHUH HEeOONbIIMX OOBEMOB NPHU
KpaTHOCTH Bo3ayxooOMeHa K < 3 u™. Jins moselmeHHs 3(GEKTHBHOCTH paGoTHI
TaKOW BEHTWISIMM HAa BEPXHEM KOHIIE HApY)KHOM 4YacTH BBITSIKHBIX KaHAJIOB
MOHTUPYIOT JAe(IeKTOpbl. Takylo CHCTEMy BEHTWISIHH CIEAyeT NPUMEHSATH B
MOMEIICHUSAX C HE3HAYUTEIHHBIM BBIJICJICHUEM BPEIHBIX BEIIECTB (XpaHUJIHIIAX,
MOMEIIEHUAX JUISI XpaHEHUS MHUHEpPalIbHBIX YAOOpeHui, Kopmorexax, Hed-
TEeXpaHWINIIAX, )KHBOTHOBOTYECKUX MTOMEIIICHUSX ).

[Tpu ecTecTBEHHON BEHTWISLMU BO3AYyX B IOMELICHUs CIENyeT MoJaBaTh 4Yepes3
MIPOEMBI, PACTIONOXKEHHBIE B 00EUX MPOJOJIBHBIX CTEHAX: B TEIUIBIM MEPHOJ TO/1a Ha
ypoBHE He 6osee 1,8 M OT moja 10 HUKHETO Kpast POeMa, B XOJIOAHBIN MEepHOJ] Toaa
Ha ypOBHE HE HUXKE 4 M.

[Tomaya mpuToyHOTO BO3AyXa O€3 €ro MomorpeBa B XOJIOAHBIN MEPUOA roja Ha
0oJiee HU3KUX OTMETKaX JOIMYCKAeTCs TOJBKO MPH OCYLIECTBICHUH MEpPONPUSATHUH,
NPEJOTBPALIAIOIINX HEMOCPEACTBEHHOE BO3/JCHCTBHE XOJOAHOTO BO3/AyXa Ha
paboTarONIHX.

Bri6poc Bozayxa B atMochepy moa JeHCTBHEM TEIJIOBOTO M BETPOBOTO HAIOPOB
ClIelyeT pelycCMaTpuBaTh Yepe3 OTKPHIBAIOILIUECS MPOEMbI OKOH U (pOHApE, IIaxXThl
c gaeduexktopaMmu u 0€3 HUX, HCKJIIOYass CIay4dau, JUIsI KOTOPBIX TEXHUKO-
HPKOHOMHUYECKUMHU pacueTaMd OOOCHOBAHO NPUMEHEHHE BBITSHKKH  BO3AyXa
CHUCTEMaMU C MEXaHMYECKUM MpoOyxkaeHneM. Yucio maxT it yAaJeHUs BO3ayXa U3
BEpXHEH 30HBI ClIeAyeT MPUHUMATh MUHIUMAIbHBIM.

Hednextopsl  (puc. 3.2) oOecrneynBalOT YCTOWYMBYIO BBITSDKKY BO3AyXa
HE3aBHCUMO OT HampaBieHUs BeTpa. OHHM TpeaHa3HAYCHBI ISl yBEIHUYCHUS
IPOMYCKHOW CMOCOOHOCTH BBITSDKHBIX IIAaXT 3a CYET HCIOJB30BAaHUS BETPOBOTO

Haropa. JledaekTopsl yCTpOeHbI TaKUM 00pa3oM, YTO MpU OOJAYBAaHHH HX BETPOM
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y4acTOK, pabOTaOIMMiA Ha BBITSHKKY, UMEET OOJBINYI0 TUIONIAJb, Ye€M Yy4YacTOK,
paboTaronuii Ha MPUTOK. B pe3ynbraTe pa3HOCTh JaBICHUN HAa KOHIAX BBITSKHOU
TpyOBI YBETMYMBACTCSA, U TPOU3BOAUTEILHOCTh BEHTUJISIIIUN BO3PACTACT.

B maxtax um nedriekropax Tpd HEOOXOAMMOCTH CJEIyeT IperycMaTpHBaTh
pPEryIUpPYIOMKE KiIamaHbl C IMPUBOJOM, OOECMEYMBAIOIMIUM YIIPABICHUEC WMH W3
paboueii 30HBI.

Yopasinenne (Qpamyramm  JOKHO ~ OBITH  MEXAHM3UPOBAHO M JIETKO
OCYIIECTBIISATHCSA U3HYTPHU U CHAPYKH TIOMEIIICHUH.

BozayxonpueMHble  OTBEPCTHS  MPUTOYHBIX  CHUCTEM C  MEXaHHUYECKUM

HO6y)KI[eHI/ICM, KakK IIpaBuJIo, CJIICAYCT IPCAYCMATPHUBATh B CTCHAX 3I[21HPII>1.

Puc. 3.2. /leduiexTopbi:
a-IJAI'": 1 — xonnax, 2 — obeuatixa, 3— konyc, 4— ouppysop, 5 — waxma;
0— ocmpoyzoavnulii: 1— gpraney, 2 — ouggysop, 3 — xonnak, 4— xopnyc, 5— nanka;
6— 36e30000pa3Hulil: 1— xonnax; 2— kopnyc; 3— KOCbIHKA OJisl KpenieHust K mpyoe

JlommyckaeTcsl Takke NPUMEHEHUE OTAEIbHO YCTAHOBJIEHHBIX BO3YXOIPHUEMHBIX
ycTpoicTB. Bo3ayxonpueMHbie OTBEpCTHsI HEOOXOJIMMO pa3MeliaTh Ha BBICOTE HE
MeHee 2 M OT YpOBHS 3€MJIH, a IIPHU 3a00pe BO3/lyXa U3 3€JIEHON 30HbI — HE MeHee 1 M
OT YPOBHS 3€MJIH.

[Ipy MPOEKTUPOBAHUN BBIMANCHOU MEXAHUYECKOU S6eHMUIAYUU CIEAYEeT YYUTHIBATH
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IUIOTHOCTh YJAJIIEMBIX MApOB M Ta3oB. [Ipyyuem eciu oHa MEHbIIe IUIOTHOCTH BO3/1yXa,
TO BO3yXONPHUEMHHUKHU PACHOIaraloT B BEpXHEH 4acTh MOMEIEHUH, a eciau O0IbIIe —
B X HM>KHEW YaCTH.

BeiOpoc B arMocdepy 3arpsS3HEHHOTO BO3AyXa, YAAIIEMOTO MEXaHHYECKOU
BEHTWIALIMEH, JOJDKEH MpeayCMaTpUBaThCs HaJA KpoBJeW 3maHuii. BeiOpoc Bozmyxa
Yyepe3 OTBEpCTHSl B CTeHaX 0Oe3 YCTpOWCTBA IIAaXT, BHIBEACHHBIX BBIIIE KPOBIH, HE
JonycKaeTcst. B BUjie HCKITIOUEHHUST BBIOPOC MOXKET MPETyCMaTpPUBATHCS Yepe3 OTBEPCTHS
B CTEHAX M OKHAX, €CJI BPEIHbIE BELIECTBA HE Oy IyT 3aHOCUTHCS B JIPYTUe IOMEIICHUS.

MecTHYI0 BBITSHKHYIO BEHTHISILIMIO YCTPAUBAIOT B MECTAX 3HAYUTEIILHOTO BBIJICIICHUS
ra3oB, IapoB, MbUIM, a’po3oied. Takas BEHTWIALMA NPEIOTBPALIAET IOINaJaHUe
OTACHBIX U BPEAHBIX BEILIECTB B BO3/1yX MPOU3BOJCTBEHHBIX TOMEIICHUH.

MecTHyI0 BBITSKHYIO BEHTHIALIMIO CIEAYET IPUMEHSTh Ha Ia30- U AIEKTPOCBAPOYHBIX
MOCTaX, METAUIOPEKYIIMX U 3aTOYHBIX CTaHKaX, B Ky3HEUHBIX II€XaX, TabBaHHMUYECKUX
YCTaHOBKaX, aKKyMYJSITOPHBIX II€XaX, Ha IOCTax TEXHUYECKOTO OOCTY)KWBaHUS, B
HOMEIIEHUSX Y MECT ITyCKa aBTOMOOMJIEH U TPAKTOPOB.

Texnonoeuueckue 6vlOpPOCHL, a MaKdxHce BblOPOCHI B8030YXA, COOEPAHCAUIE20 NbLIb,
sA008umvle 2asvl U NApsl, cledyem OUUams nepeo 8blNyCKOM Ux 6 ammocgepy.

OO0BveM BO3MyXa, KOTOPBIA HEOOXOMUMO TOJaBaTh B TOMEIICHHE C TPeOyeMbIMU
rnapamMeTpamMH BO3AYIIHOW cpeAbl B paboyeld WM OOCITy>KMBAaEMOM 30HE, CIeIyeT
pacCUMThIBaTh Ha OCHOBAaHMM KOJIMUECTB TEIUIOTHI, BJIArM M TMOCTYMAOLIMX BPEIHBIX
BEILIECTB C YYETOM HEPABHOMEPHOCTH X PACIIPENEIICHNS 10 IUIoIau nomerenus. [Ipu
TOM TMPUHMMAIOT BO BHHUMAaHHE KOJMYECTBO YIAIIEMOro W3 paboyeld Wiu
00CITyKMBAaEMOM 30HBI BO3/TyXa MECTHBIMHU BBITSDKHBIMHU YCTPOMCTBaMU M 00I1IEOOMEHHOM
BEHTWISILIMEW. 3anpewiaemcsa paccuumupléams HeEOOX00UMBbLH 6030YyX000MeH O
NPOU3600CMEEHHBIX NOMEWEHUIl N0 MAaOIUYHLIM  3HAYEHUAM  KPAMHOCHU
8030yxo0omena K. Ilo 3TOMy mlapaMeTpy JOIMyCKaeTCss PACCUMTHIBATH BO3TyXO0OMEH B

OCHOBHOM CaHUTapHO—OBITOBBIX M OOIIECTBEHHO—aIMUHUCTPATUBHBIX TMOMEIICHUIM

(mabn. 3.1)
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Ta6muma 3.1.

KpaTHOCT b BO3)IYX006MeHa B 3aBUCUMOCTH OT THIIAQ HOMeHIeHHﬁ

T
Haumenosanue Kpammnocme 6o30yxoobmena K, u
nomeujeHuu
10 NPUMOK) no BbLIMICKE
Bectubromm 2 —

["apnepoOHbie, yMbIBaIbHBIE

1

JymeBsie — 75 M° Ha OJIHY CETKY
Y6opHbIe 50 M° Ha OMH YHHTA3
25 M° Ha OJIMH rHCCYap
Kypurenbabie — 10
ITomereHus 1y1s IMYHOM TMTHEHBI 2 2
JKEHIITUH
ITomemenus a1t oTabIXa 5 4
[Tomemenus asst oborpena 5 5
paboTarormx
ITomereHnst 0OIIECTBEHHBIX — 1,5
OpraHu3aun
3aJibl coOpaHuil BMECTUMOCTBIO:
1o 100 gen. 3 3

oonee 100 yern.

40 M° Ha OJIHOT'O YeJIOBEKa
(B XOJIOAHBINA 1 TIEPEXOAHBIN TIEPUOIBI
roga 50% peuupKyssum)

Ecrm B BO3myx paboueit 30HBI

[Ipu 3aTpyqHEHUSIX B ONPEICICHUM KOJIMYECTBA BBIICIIIONIMXCSA BPEIHBIX BEILECTB
pacdeT Bo3ayxooOMeHa POBOIAT coryiacHo CaHWTapHBIM HOpMaM, B KOTOPBIX yKa3aHO:
«B MpoU3BOACTBEHHBIX MOMEIICHUSIX C 00BEMOM Ha OJIHOTO paboTatroiero meree 20 M
CIIC/IyeT IIPOSKTUPOBATH TOJA4y HAPY/KHOTO BO3AyXa B KOIHUYECTBE He MeHee 30 M°/4 Ha
KaKI0ro paboTaroriero, Gomee 20 M° — He Meree 20 M/ Ha KasKIOTO pabOTAIOMIEroy.
BBIZICIICTCS.  HECKOJIBKO BPCIHBIX BCILNECTB
OJTHOHAITPABJICHHOTO JCHUCTBHS, TO TIPU pacdeTe OOMCOOMEHHOW BEHTWISAIMH CIICITyeT
CYMMHPOBaTh 00bEMBI BO3/IyXa, HEOOXOAUMBIE ISl Pa30aBlICHUsT KaXKIOTO BEIECTBA B
OTAEIBHOCTU. BpemHble BelmecTBa OHOHANPABICHHOTO WM OJHOPOJHOTO JCHCTBUS

BJIIMAKOT Ha OJHHM M TC K€ CHUCTCMbI OpraHM3iMad, IIO3TOMY IIpU 3aMCHC OJHOI'O
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KOMIIOHEHTa CMECH JIpyITMM TOKCMYHOCTb CMech He  wu3MeHsercsa. On-
HOHAIPABJICHHOCTBIO JAEHUCTBUS 00JIa/Iat0T, HAIPUMEpP, CMECH YIJIEBOJOPOAOB, CHIIbHBIE
MUHEpAJIbHBIE KACIIOTHI (CEpHAasi, COJIsTHAsL, a30THAs ), AMMHUAK M OKCHJIbI a30Ta, YTapHbII

ra3 m INEMCHTHAasA IIbLIb. B sTom ClIyqdac OO0IyCTUMOC COACPIKAHHNC BPCAHBIX BCIICCTB

OIPEAETISIIOT 10 (hopmyJie:

G + G +... G <1
Quw, Y, 9 i,

rae Ci, C,...,C; — KOHIICHTPAIMH BPCAHBIX BEIIECTB B BO3LAYXE MOMELICHHS, MI/M;
O, 9, 9. —TIpeaensHo gormyctuMble koHneHTpanuu (I11K) BpeqHsix BelecTs,
Mr/MC.

Ha cnemyromem srane NpOEKTUPOBAHUSI COCTAaBIISIIOT PACUETHYIO CXEMY CETU
BO3YXOBOJIOB, Ha KOTOPOW YKAa3bIBalOT MECTHBIE BBITSDKHBIE YCTPOMCTBA U
CONPOTHBJICHUSI (KOJIEHA, IOBOPOTHI, LIMOEpHI, PACIIMPEHUs, CY)KEHHs), a TaKKe
HOMEpa pAacueTHBIX YYaCTKOB CETH pAaCIIUMpPEHUs, CYKEHMs), a TakkKe HOMepa
pacyeTHBIX y4YacTKOB CETH. PacueTHblii ydyacTOK — 3TO BO3IYXOBO, MO KOTOPOMY
MPOXOUT OJTMHAKOBBIN 00BEM BO3IyXa MPHU OJIMHAKOBOM CKOPOCTH.

[lo xomuecTBy BO3IyXa, MPOXOISILIETO B BO3IYXOBOJIE 33 €MHHUIYY BPEMEHH, U €ro
MOJTHOMY JIABJICHHIO TOJOMPAIOT HEHTPOOSKHBIA BEHTHIISITOP TIO adPOMHAMHYECKAM
xapakrepuctukaM. [lpu mombope BEHTWISITOpa HYXHO OOECTIeUnTh MaKCHMAaIbHOE
3HaueHue kod(pduumenta monesHoro aAeiictBust (KII[) ycTaHOBKM W CHIDKEHUE
YPOBHSI IITyMa Tipu padoTe.

B cootBercTBUM cO CTpOUTEILHBIME HOPMaMH | TIPABUJIAMH BBIOUPAIOT BEHTHIISITOP
HY)KHOTO  HCTIOJIHEHUS: OOBIYHOTO, aHTHKOPPO3HMOHHOTO,  B3PBHIBOOE30IACHOTO,
NbUIEBOT0. PacCcunThIBalOT HEOOXOIMMYIO MOIIHOCTD 3JIEKTPOABUTATEINS, TI0 KOTOPOM
NOAOUPAIOT AJIEKTPOABUTATENIh COOTBETCTBYIOUIETO MCHONMHEHHs. BpiOuparoT cnocod
COCJIMHEHUS AJIEKTPOABUTATENS C BEHTUIISITOPOM.

Onpenensitor  cocod 00padOTKKM TPUTOYHOTO BO3/MyXa: OYMCTKA, IOJIOTPEB,
YBIIQXKHEHUE, OXJIAXKICHHUE.

Bri6pockl B armoctepy cozmepikalliero BpeHbIE BELIECTBA BO3IyXa, YAAIIEMOIo U3

CUCTEM 06IHCO6MCHHOﬁ BBITSKHOM BCHTWLIUHA, W PACCCHMBAHHUC OTHUX BCIICCTB
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CIIEMyeT TpeaycCMaTpuBaTh W OOOCHOBBIBATH PACUETOM TaKUM O0pa3oM, YTOOBI
KOHIICHTpAIIMd WX HE TPEBBIMIATM B aTMOC(PEPHOM BO3IyXE HACEJICHHBIX ITyHKTOB
MaKCHUMAJIBHBIX CPEIHECYTOYHBIX 3HAUCHUH, YKA3aHHBIX B madiuye 24 PUIOKCHUS.

CremeHb OYHMCTKH BBIOPOCOB BO3IyXa, COACPIKAIErO TbUIb, MPUHUMAIOT I10
mabauye 3.2.

Tab6auna 3.2.

JomycTtuMoe coiep:kaHue NbUIM B BLIOpocax Bo3ayxa B 3aBucumoctu ot ee [IIK B
BO3/1yXe padoueil 30HbI IPOU3BOACTBEHHBIX IOMEIIICHUH

IJIK noiu 6 6030yxe paboyel 30Hvl Jonycmumoe cooepoicarue noiiu 8
NPOU3B0OCMBEHHbIX NOMEWeHU], MM 8030)xe, 8bIOPACHIBAEMOM 8
ammocepy, me/m’
<2 30
Or2mo4 60
Or2mo6 80
Ot 6 o 10 100

Ecrm B BBIOpOCcax BO3Ayxa COACpP)KAHUE TMbUIM HE TMPEBBINIACT 3HAYEHUH,
YKa3aHHBIX B maobauye 3.2, TO 3TOT BO3yX pa3peliaeTcsi He MOIBEPraTh OUMCTKE.
Jlnst ouncTky BO3AyXa, yAQIIEMOI0 U3 MOMEIICHNM, UCIIONIb3YIOT UHEPLIMOHHBIE U

LEHTPOOEKHBIE MBUICOTACTUTEIH, a TAKKE (PUIIBTPbI PA3IMYHBIX KOHCTPYKIUH.

3.1. PACUET ECTECTBEHHOM BEHTUWIAIIUU

s pacuéta €CTeCTBEHHOW BEHTWISAIMH HEOOXOIMMO HMETh CIEIYIOIINe
JaHHbIE: HA3HAUCHHE, HAMEHOBAaHNE TIOMELIEHHUS U €ro pa3Mepbl, HAUMEHOBaHUE U
KOJIMYECTBO MAIllMH, MaTePHaJOB WM CHIPbsl, OT KOTOPBHIX BBIACIAIOTCS BPETHBIC
naphl, Ta3bl, MbUIb, a3PO30JIM; CPEAHIOI0 CKOPOCTh TOCIIOICTBYIOIIETO BETpa JJIs JaHHOM
mectHocTH. [TJIK Bpennbix BemectB npunumarot mo 'OCT 12.1.005-88* (cm maba. 24
NPWIOKEHUsI) WM N0 TurueHmdyeckuM HopmatuBam ['H 2.2.5.1313—03. Jlanee
OIPE/ICIISIOT KOJIWYECTBO BBIIEISIOMIMXCS B BO3AYX MOMEUICHH BPEIHBIX BELIECTB 3a
€IMHUILY BPEMECHHU.

Bo03/1yX000MeH, M/4, HeOOXOIUMBIiT JIsl MOJUIEPKAHMS B TIOMEILEHHH JOITYCTHMON

KOHIIEHTPALIMU BPEIHBIX TA30B MM MAPOB, PACCUUTHIBAIOT MO (popmyie;
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L= G/(gdon' g)a

rae G — KOJIMYeCTBO BPEIHBIX Ta30B WIIM MAPOB, BBIICISIONIUXCS B MOMEIICHUH 32

: 3.

CIUHUIY BPEMEHH, MI/4; (s, — IIJIK BpeIHBIX BEIIECTB B MOMEIICHHUH, MI/M,

J — KOHIIGHTpalus BPEAHBIX BEIIECTB B BO3JyXE, MOCTYMAIOIIEM B MOMEIICHHE,
3. —

Mr/m”: 00brdHO §=0, B ocTaibHBIX ciydasx § He noipkHa npesbimath 30 % ot ITIAK

BPEIIHBIX BEILIECTB B BO3/IyXe paboueii 30HbI MPOU3BOACTBEHHBIX TOMEIIECHUH.

2.
3aTeM BBIUHCIISIOT CYMMApHYIO INomaab CCUCHA BCHTUIIUOHHBIX KaHAJIOB, M .

SF——

h(p —
pll

rae y — KOd(D(UIMEHT, YYUTHIBAIOUIMI CONMPOTUBICHUE IBUKEHUIO BO3JyXa B

kaHasmax (00bruHOW = 0,5); h — BBICOTA BBITSHKHBIX KaHAJIOB, M; p, — IUIOTHOCTh

3. 3
HApY>KHOTO BO3/yXa, KI/M"; p, — IJIOTHOCTh BHYTPEHHETO BO3/yXa, KI/M".

I1T0THOCTB BO3IyXa, KI/M™:  p = 353
273+t

r/e t— TeMmepaTypa BO3yXa, IpH KOTOPOH OIPEAENSIOT IITOTHOCTD, ° C.

Ecnu naBnenwe Bo3myxa oTiiMuaeTcsi oT HopMaiabHoro (760 M. pT. CT., WU

1,01-10° ITa), TO IIOTHOCTH BO3AYXa, KI/M°, OIIPEACISIOT 10 GopMyIe:

P
73+t

— 04645
r 2
rae P —arMocdepHoe 1aBlIeHHE, MM. PT. CT.

[Tnomane ceyeHrst OHOM BBITSDKHOM 1IAXThI IPUHUMAIOT KOHCTPYKTUBHO, YYUTHIBAs

HOPMAaJIM30BaHHBIN Psifl Pa3MePOB JIehIICKTOPOB.
PaccuuThIBalOT YMCIO KAHAJIOB: Ny, y =z F/f,

e f — mIomans ceueHnst OHOM MaxXThI, M.
3, .1 —
OO0beM BO3/IyXa, YAAIIEMOro uepes oauH aeduektop, Mm/4: L, = L/ng,;

JHuametp natpyOka aediexropa, M :
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Ly
D, =0,0188 ,
K.V,

rae K,y — kodddunuent sdpdextuBHocTH: I aeduekropos HAIM K,y = 0,4, nns

3Be37000pa3HbIX— K,y = 0,42; Vg — cpenHsisi CKOpoCTb BeTpa, M/c (maba. 3.3).

Ta6mumua 3.3.
3HaveHus Vg U151 HEKOTOPBIX ropoioB Poccun
T'opoo Vg, M/C TI'opoo Vg, M/C

bapnayn 5,9 HoBocubupck 5,7
Bousrorpan 8,5 Camapa 54
ExarepunOypr 5 Cankr-IletepOypr 4,2

Kazanp 5,7 CaparoB 6
Kupos 5,3 VIIBIHOBCK 5,8
MockBa 49 Yeass0uHCK 45
Huxnuit HoBropos 51 Spocnasib 4,4

e ona Pocmoea — na — /lony : éemep 6ocmounwiii; nemom —3,6 m/c; 3umoti — 8 m/c
YcTaHOBIICHBI CIICAYIOMIME 3HAYCHUS AMAMETPOB TopiioBUH JediekropoB: 200, 315,
400, 500, 630, 710, 800, 900 u 1000 mm. ITo TpebGoBaHUIO MOTPEOUTENEH TOITyCKAeTCS
W3TOTOBJICHUE JIeICKTOPOB, TUAMETP TOPJIOBUHBI KOTOphiX Oosiee 1000 mMm. [Toatomy
MOJTydeHHOe 3HaueHue D, ciemyer OKpyrisiTe B OOJBIIYIO CTOPOHY O OJFKaMIIEero
3HAYCHUS U3 YKa3aHHOTO Psja.

B koHIie pacuera eCTECTBEHHON BEHTWJISIIMU OMPEIEISIOT MeCTa YCTaHOBKHU

BBITAKHBIX KaHAJIOB U I[e(bJICKTOPOB.

3.1.1. PACUET ADPAIINUN

Adpanuio MakCUMalbHO HCMOJIB3YIOT B TOpSYUX IexXax (JTUTEWHBIX, KY3HEUHO-
MPECCOBBIX W JIp.) IJIsg OTBOJIa M3 IMOMEIICHUN HW3JIMIIKA BBIACISIEMON TEIIOTHI,
YMEHBIICHUS KOHIIGHTPAIlMU TBUIA, Ta30B W CHIDKEHUS DHEPTronoTpeOIeHus
CUCTeMaMHU BEHTWIIIMU. Pacuer aspanum mpoBoJAT 0e3 yuera BETPOBOrO Haropa
JUTS JISTHETO BPEMEHHM, KaK HanboJiee HeOIaronpusTHOTO JIJISl OCYIIECTBICHUS 3TOTO

npoiecca. CyIIHOCTh pacdyeTa COCTOMT B ONPEAENCHUM IUIOMIAAA MPUTOYHBIX U
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BBITSKHBIX TTPOEMOB.
. 3
CHauana onpeaenstoT TpeOyeMblid BO3lyXO000MEH, M°/4, MOMEIEHHUS, B BO3/IyX

KOTOPOI'O BBIACIAIOTCA BPCIHBIC BCUICCTBA!
L = G/(gm-9)-

3
HpI/I pacucTe II0 M30BITKAM  TEIJIOTHl  KOJHUYECTBO BO3JayXa L, M /‘I,
IMOCTYIHaromero 4cpe3 IpPOCMbl B CTCHAX MW YAAJICMOI'O 4YCPC3 adpPallMOHHBIC

(doHapu, pacCUUTHIBAIOT MO HopMyIIe:

_ kQ
6,28(t, —t,)’

rae ¥ — Ko3QQPUUUEHT, YUYUTHIBAIOIINNA BBICOTY PACIOJIOKEHUSI HEHTPOB MPUTOYHBIX
POEMOB OT T0Ja; K, — KOA(PPUITMEHT, YIUTHIBAIOLIMN TEMIIEPATYPHBIN PEXHUM B TIO-

MEILICHUN | OTIpeeIIsIeMbIi 110 (hopMmysie: k, = (t, —t.)/(t,—t.);

Q — KOJIMYECTBO TEIUIOTHI, BBIIENAONICICS B TomenieHud, BT; t, — Temmneparypa
BO3/1yxa B paboueil 30He, °C; t, — pacueTHas Temmeparypa Hapy»XHOro Bosayxa, °C,
npUHUMaeMasi paBHOW CpefHed TemmepaType B 13 4 caMoro kapkoro Mecsiia rojia
(ma6n. 31 npunoxenus); t, — TeMmeparypa yIalieMoro BO3lyXa, ONperersieMas u3
BbIpakeHus t, = t, + a(h, — 2); a —rpaxueHT TeMmepaTypbl IO BBICOTE MOMELICHHS,
°C/M: 115 IOMELICHHIT C yIeIbHBIM KOTHYECTBOM BBIAEISEMOil TerIoTs! (<23B1/m°
a = 0,5°C/m, npu q223BT/M3 a=0,7...1,5 °C/m. IIpuOMMKEeHHO MOKHO cuMTath ty = ty
+ (10... 15) °C; h, — paccrosiHHE OT T0J1a IO OCH BBITSDKHBIX TpoeMoB (puc. 3.3). Kak

npaBujIo, MpuHUMaT h,>4,5M.

KoadduimeHT y npuHuMaroT U3 Cieayomux 3HaYeHi:

PaccrostHue oT mosia 10 ocu 2 3 4 5

X 1,04 | 11 | 1,2 | 135

Koaddumment Kk, MOKHO Takke ONpEACTUTh B 3aBUCHMOCTH OT 3HAYCHHIA



60

orHomenus f/F(3mecy f — mmomans, 3aHMMaemas BBIICISIONIMM  TEIIOTY

obopynoBanueM, F—iomanp mexa):

0,1
k., (0,25

0,2
0,45

0,3
0,62

0,4
0,68

0,5
0,83

0,6
0,87

Puc. 3.3. Cxema k

pacueTy adpanum:

- 1 — cpenHenonBecHas
MPUTOYHAS CTBOPKA; 2—
BEPX HETIO/IBECHAS
TIPUTOYHAsT CTBOPKA;

3 — BepXHeToBECHAs
BBITSDKHASI CTBOPKA

S~ 2
St

ITo nmonmy4eHHOMY 3HAUEHUIO BO3yX000MEHA

L BBIYHCIAIOT IUIOLIAIL

2.
IIPUTOYHLBIX WU BBITSAXKHBIX IIPOCMOB, M .

L
Z I:np(é’bml) =

h _
159 48//p a (p H p 8)
p H
rae y, — KOd(p(ULIHUEHT pacxoza, 3aBUCAIIMI OT KOHCTPYKLMH yCTaHaBIMBAEMBIX B

IIPUTOYHBIX M BBITSKHBIX IIPOEMAX CTBOPOK (CM. puc. 3.3) M yIiia a UX OTKPBITUS: i/ , =

0,15...0,67; h, — paccrosiHue MeXIy LEHTpaMH TPUTOYHBIX M BBITSDKHBIX TPOSMOB I10

BBICOTE, M.

3HaueHus KodpQuIUEeHTa pacxofa i, A1 CTBOPOK DPAa3IM4YHBIX KOHCTPYKLMH H

Ha3HA4YEHUs MPHU yTJIE UX OTKPBITUSA o = 15...90° npuBeaEHBI HUXKE:

Tun cmeopku Cpeonenoosecnas | Bepxuenoosecnas | Bepxnenoosechas
NPUMOYHAs NnpUmMoYHas BbIMAHCHAS
Vo 0,15...0,64 0,25...0,62 0,3...0,67
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IIpy HanMUKMKM ONHOBPEMEHHO TEILUIOBOI'O M BETPOBOT'O HAIIOPOB 311aJb NPUTOYHBIX U

TyroIel 3aBUCUMOCTH:

L
Z an(g,,,m) =

3600//p\/19’82ha(pu _pe)+

H

&V,

rae & —ad’poAMHAMHYECKU KOI(PQUIMEHT, 3aBUCAIIMI OT KOHCTPYKUMH 3[aHHsS M Ha-
NpaBJICHHs BETpa (E€ro ONpeAessIOT B MPOLIECCE MPOITYBKH MOJEIM 3[aHUS B a3po/vHa-
MHYECKOU TpyOe): MpH pacueTax MOXKHO NpHuHATH ¢ = (,5...0,85 Ha HaBEeTPEHHOM CTOPOHE

u ¢ =-0,3...-0,45 Ha 3aBeTpEeHHOM CTOPOHE 3/1aHus; Vg — CKOPOCTh BETpa, M/C.

3.2. MOPSIIOK YKPYIIHEHHOI'O PACYETA MEXAHUYECKOMN
BEHTWISILIUU

it pacuera HEOOXOAMMBI  CIEAYIONIME WCXOIHbIC JaHHBbIC: Ha3HAUYECHUE
MOMEIICHUSI M €ro pa3Mephbl, XapaKTep 3arps3HCHUM; Ha3HAYCHUE M KOJHYECTBO
00OpyIOBaHMS, MAaTEPHATIOB, BBIICISIONINX BPEIHBIC BEIIECTBA W TEIIOW3TYYCHUSI,
XapaKTEePUCTHKA 3arpsi3HEHUH 110 TI0YKAPOONACHOCTH; TI0XKapHAsi OTIACHOCTh MOMEIICHU;
MIPEICTIBHO JIOMMyCTUMAsl KOHIICHTPAIHS BPEHBIX BEIIECTB B TIOMEIIICHHH, KOHIICHTPAIIHSI
3arpsiI3HEHUN B IPUTOYHOM BO3yXE.

ChHauanma BBIOMPAIOT CHOCOO YCTpaHEHUST WU TPEIYNPSKICHUS OO0pa3oBaHUs
TOKCHUYECKUX, TIOApO- ¥ B3PHIBOOMACHBIX KOHIICHTPAIM, HAa3HAYAIOT CHUCTEMY
BEHTWIAIIMKA. 3aTeM pa3paldaThIBalOT CXeMy OOIICOOMEHHOW CHCTEMbl BEHTWISIIMU U
CXEMBI MECTHBIX CHUCTEM BCHTHJIAIMH. BBIUHCIISIOT KOJUYECTBO BPEAHBIX BEIICCTB,
BBIJICJISIEMBIX B TIOMelieHny B Teuenue 1 u: Gy — Ha mansipaom ydactke; Gr — B MecTax
ropeHus TornBa; Gt — Bo3se paboTaromuX IBUTATENICH.

Jlnia manapuozo yuacmika KOJIWYECTBO BPEIHBIX BEIICCTB, BBIICISIOMIUXCS C

OKpAIICeHHON TTOBEPXHOCTH, MI/4:

Gvw=10agymn,

2 2
TJie @ — MPOU3BOAUTENLHOCTD OJJHOTO pabodero, M“/u: TIpH OKpacke BpyuHyIo a = 12M/4, mpu
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2

OKpacke mynbBepu3aTopoM a = SOM7/4; Oy — pacxol JTaKOKPacOYHbIX MaTepHanoB Ha

CIMHHILY IUIOMANH H3IEIHS, T/M*: TIPH PACIIbUICHIH Oy = 60...90r/M%, [P HAHECEHHH KHCTBIO
2,

Ow = 100... 180 r/M°; m — conepxaHue JETyIMX KOMIIOHEHTOB B Kpacke, % (1abm.25, 26

TIPUIIOKEHHUS ); 71 — YUCIIEHHOCTh PabOyuX.

B Mecrax TOPCHUA TOIUIMBA KOJUYCCTBO BPCAHBLIX BCHICCTB, BBIACIIAIOMNXCA B

BO3JIyX TIOMEIIECHHUS, MI/Y:

Gr = 106ar Krd Mr,

TJIe ar — JI0JISl MPOAYKTOB CrOpaHus, MOCTYMAIOIIMX B BO3AyX paboyeil 30HbI: OOBIYHO
ar < 0,05; Kr — koo durment, yanThIBaIONHiA KOJIMYECTBO BO3/IyXa, HEOOXOIUMOIO
s cropanus 1kr TormBa (ma6bn. 3.4); d — nons BpeIHOro BEIIECTBa, 0 KOTOPOMY
MPOBOST pacyeT MPOAYKTOB CrOpaHusi; Mp — mMacca TOIUIMBA, CKUTAaeMOTro B Tevax,
TOpHAaxX WJINA TOTKax KOTJIOB, KI/4.
KonuuectBo BpeaHbIX BemiecTB (OKCHUIOB yIiepojla M a30Ta, albJErujoB),
BBIJICJISIIONIMXCST TIpU  paboTe OEH3MHOBOTO JBUTATENsl  BHYTPEHHETO CTrOpaHMs,

MI/d:
G, =€+12v, :%4103,

TU3e.

A

G, =€60+135V, \pgtlos

rae Vi — pabounii 00beM LUITMHAPOB ABUraTeNs, JI; po — O0BEMHAs YacTh BPEIHBIX BEILIECTB B
0TpaboTaBmMX razax OEH3MHOBBIX jABHMratenedl (oxcuma yrimepona 1,5..6 %) u y ausenei
(oxcupa yraepoaa 0,05...0,07 %, oxcumos azora 0,007...0,009 %, ansaerunos 0,02...0,05 %); t —

BpeMs pabOTHI JABUTATENIS, MUH.
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Taomma 3.4.
3navenns kod(punuenta K 1151 pa3yiMuHbIX TOILIMB
Buo monmisa Snavere Kr
Yom:
aHTpAITUT 7,81
Oypble 341... 594
ra30BbIE 6,89... 8,9
JUTMHHOIUIAMEHHEBIC 6,1... 7,16
KUPHBIC 6,94... 7,95
c1a00CIIEKATOIIHECS 571... 843
TOLIUE 8,31... 8,83
Cia"upel roprovue:
SHEPreTUYECKUE 3,22
KPYIHBIE, MEJIKUE, CPETHIE 3,25
Topd dpe3eprbIit 3,08
JpoBa 3,63
Masyr:
MaJIOCEPHUCTBIN 13,73
CEPHUCTBII 13,51
BBICOKOCEPHUCTBIIA 13,19
[ TpupoaHbIe ra3bl 12,19... 12,93
IlonyTHbIE Ta3bl 13,14... 16,03

Macca Biaru, ucnapsiroencsi ¢ TOBEpXHOCTH 1M0J1a, KI/4:

Gg = 0,0065 S(tc — tay),

2.
r7ie S— IWIoMmab TOBEPXHOCTH M0JIa, ¢ KOTOPOTO MCTapseTcs Biara, M*; {c — mokazaHus Cyxoro
0
TEPMOMETpA aCHUPAIMOHHOTO Tcuxpomerpa, C; gy — MOKa3aHUsA BIAKHOTO TEPMOMETpA

0
ncuxpomerpa, C.
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3 .
OOBeM BO3MyXa, M /4, KOTOPBIN HEOOXOAUMO TIOAATh B TIOMEIICHUE JIJIsI CHKCHHUS
KOHIICHTPAIIMK BPEIHBIX BelecTB (TbLIH, ra3a, napa, a3pososs) ao [1/1K:

L-—°%
gHﬂK - gu

raec G - KOJIHMYECTBO BPCAHLIX BCHICCTB, BBIACTACMLIX B IIOMCIICHHH, MI‘/‘I; gnﬂ]( -

OpeacibHO NOMYyCTMMAasA KOHICHTpAalusA BPCAHBIX BCUICCTB, B ITOMCIICHHH, MF/M3; Ou —

KOHOCHTpANKXA BPpCAHBIX BEHICCTB B HAPYKHOM BO3AYXC, Mmr/ M3

HpPI W3BECTHOM ((1)8,KTI/ILIGCKOI\/’I) KOHIOCHTpAM BPCAHBLIX BCIICCTB B INOMCIICHHU 9<b

(mabn. 3.5) 00BEeM Mo1aBAEMOr0 BO3TyXa OMPECIISIOT 10 (hopMyJIe:

L :Vng([) / 9

3
rae V, — 00beM OMEIEHHS, M.

Tabumua 3.5.
KoHueHnTpanus nbu1n B Bo3ayXe padoueid 30HbI PH MEeXaHUYECKOH 00padoTKe
MAaTepPHAJIOB
Obpabamvisaemviii mamepuan | Peocum obpabomku. ckopocmsV, | Konyenmpayus
(6u0 obpabomxu) M/MUH; nooaya s, nouu, Me/m’
MM/00;2nyouna t, mm
Jlaryns JII40C (ToueHue) v=200. .. 250; 145...155

s=02...0,3;t=2...3

bponza bp OIIC 6-6-3 (Touenue) v=208;s=04;t=3 20

Menb (ToueHue) v =200... 300; 113...193

s=01...0,2,t=0,1... 0,2

Cepprit uyryn CY 32 (Touenue) v =280...120; 14,5...160

s=04...06;t=2... 6

Uyryn CY 32 (bpesepoBanne) | V=156,2; t=2;s = 1000 Mmm/MHUH 120...123

Uyryn CY 32 (cBepiieHue) ceepiio d= 8 mm; v =20,8; 5= 0,15 10...12

AcOoniemenT ((ppe3epoBanue) v=30...60; 57...32,6

t=1...2;:5=40...60 mm/Mua

JIJIH YAAJICHUSA M30BITOYHOM TEIUIOTHI B IIOMCIIICHHUEC HGO6XO,[[I/IMO noaaTtb BO3AYX

00BEMOM:
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— Qu36
cp,(T,-T,)

rae Qusp — CyMMapHOE KOJNMYECTBO HM30BITOYHOM TemnoTel, kJ[k/4; ¢ — yjenbHas Ten-

JIOEMKOCTb cyxoro Bo3ayxa, pasHas 0,99 kJlx/ (xrK); p, — IIOTHOCTh NPUTOYHOTO BO3/yXa,
3.

kr/™M”; Tgy — TemmepaTypa Bo3myxa B momemeHud, K; Typ — pacueTHas Temmeparypa

HapyKHOTO Bo3ayxa, K.

CymMmapHOe KOJTUYECTBO M30BITOYHOM TETIOTHI OMPEAEISIOT 10 hopMyIie:

QI/I3B = Q06 + Qa + ro + QH + QM + QH KI[)K/‘I |

rae Qo6 — KOJIHNYCCTBO TCIIJIOTHI, KI[)K/ C, BBIACIACMOC MCXAaHHUYCCKHUM O60py-
AJOBAaHUCM, IIPUBOAUMBIM B ,Z[GI;’ICTBI/IG QJICKTPOABUTaTCIIAIMMU, Kﬂ}i(/"l;

Q3 — TCILIOTA, IIOCTYyIIaromasa B IIOMCIHICHUC OT BHGKTpOHBHFaTGHGﬁ, KI[)K/ 9,

Qoc — KOTMYECTBO TEIIOTHI, OT HCTOYHHKOB MCKYCCTBEHHOTO OCBEIICHNUS, KJ[K/4;

Qn — KOJIHMYCCTBO  TCIUIOTBI, BBIACIKICMOC HArpCTbIMH  IMOBCPXHOCTAMH

obopynoBaHusi, TpyOOIpoBOAOB, KJ[x/4;
Qwm — TETUTIOBBIACIICHUS OT OCTHIBAOIIIETO MeTalIa, KJk/4;

Qy— KOJIMYECTBO TETUIOTHI, BBIAEISIEMOM TIOA6MH, KJK/4.

VICTOYHMKOM TETUIOTBI B TIOMEIICHUSX YacTO SBJISICTCS TEXHOJIOTHYECKOE
obopy1oBaHHE.

KonuyectBo Temnotel, k/[k/C, BBIIEIsIEMOE MEXaHMUECKHUM OOOpPYIOBAaHUEM,
IPUBOJIUMBIM B JICHCTBHE AJICKTPOIBUTATEIISIMHU.

Qos = NK;KoKs,

rie N—HoMHHaJIbHAs MOUTHOCTG 3J1eKkTpoasuratess, kKBt; K3 = 0,5...0,9 —xoadduument
3arpy3ku snekrpoasurarers; Ky = 0,5... 1 —xoadduimenT omHoBpeMeHHOCTH pabOThI
obopymoBanmst; K, = 0,1 ..1 —xo>puiiueHT, yYMUTHIBAIOMINI OO0 SHEPTHH,
NIEPEXOIAIIYIO0 B TEIUIOTY: Harmpumep, uid HacocoB U BeHTwsitopoB K, = 0,1...0,3; mis

METAJUIOPEXKYLIUX CTaHKOB K = 1.
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Jlist  puOIVMIKEHHOTO  ONPEACNICHUS KOJMYECTB TEIIOTHI, BBIJACISIEMBIX B
MEXaHUUYECKUX U MEeXaHOCOOPOUHBIX I1exax, MokHO NMpuHITh KK K,= 0,25.

TennoTa, moctynaroriasi B mOMEIIEHUE OT IEKTpoABUraTenei, k/[x/c:

Q, = NK,K, 227,
n

rae n — KIIJI anekTpoaBuraresnst onpenenseTcs o Katajaory Wik N0 YCTaHOBJIECHHOU

MOIIIHOCTH 3ACKTPOJABHraTelIs, IPUBEACHHOM HIKe (mabnuya 3.6.):

Tabauua 3.6.
N,kBT n N,kBT n
<05 0,75 10 - 28 0,88
0,5-5 0,84 28 — 50 0,90
5-10 0,85 > 50 0,92

KonuuectBo TCIIJIOTHI, KI[)K/C, OT HMCTOYHHKOB HCKYCCTBCHHOI'O OCBCIICHUA

OMPEEIISIOT M0 CYMMapHO MOIITHOCTH CBETUIILHUKOB:

ro = Nocﬂo;

rae No. — CyMMapHast MOIITHOCTh YCTAHOBJICHHBIX B IOMEIIIEHNH CBETUIILHHUKOB, KBT; 7o
= 0,92..0,97 — xosddurmeHT mnepexofa >IEKTPUUECKON SHEPTUM B TEIUIOBYIO IS
OTKPBITBIX JIAMIT HAaKIMBaHWA. B ciydae HaXOXKIEHHs JIaMIl BHYTPH OCBETHUTEIIBHOU
apMatypbl (3a CTEKJIOM, paccerBaTeNieM U T. 1.) MPUHUMAIOT IS JIFOMHUHECIIEHTHBIX

naMmit 7o = 0,15, ms mamn HakanuBaHus 7= 0,45.

KomuuectBo TCIIJIOTHI, KI[)K/ C, BbBIACIHACMOC HArp€TbiIMH ITOBCPXHOCTAMU

o0opy0BaHus, TPYOOIIPOBOJIOB:
Qu = zsiai (t s —tg)lO_S )

L2,
rae Y S; — cyMMapHas IUIOIIab HarPeThIX MOBEPXHOCTEH, M*; 0j — KO3(hOUIMEHT Ter-

Jorepeaadn i-it mosepxuHocTH, Br/(M*-°C): 115 BEpTHKAIBHBIX TOBEPXHOCTEH TIPH (L, -
t) <5°C a =3,8..4,1 Br/(m* °C), npu (tyn - t,) > 5 °C o = 5,2...7,5 Br/(M*°C); tym —

TeMIIepaTypa Harpesa i-i MOBEPXHOCTH.
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CymMmMmapHbie BBIJCICHUSI TEIUIOTH (KOHBEKIMEN W Jiydeucnyckanuem), Bt, or
HArpeThbIX TMOBEPXHOCTEH MPOU3BOACTBEHHOTO OOOpPYJOBAaHUS M MAalllUH, HE
MMCIOIINX HAKIIOHHBIX WM CPEPUUSCKUX MMOBEPXHOCTEH, OTPEEISIIOT 10 (hopMyIIe:

AJIs1 BEPTUKAJIBHBIX HOBerHOCTefI .

4 4
P, =1,16:10°F, | 2.2ATY/AT +3,4 [Lj _(T_ZJ :
100) (100

AJIs1 TOPU30OHTAJIbHBIX HOBerHOCTeﬁ .

.I_ 4 T 4
P.=1,16'10°F,{2,8AT4/AT +3,4 -;L) - _;;J :
100 100
rne Fg, Fr — COOTBETCTBEHHO IUIONIAb BEPTUKAIGHBIX W TOPH3OHTAIBHBIX HATPETHIX
MOBEPXHOCTEN 00OPYAOBaHHH, M AT—pa3HOCTb TeMIiepaTyp HarpeTol MOBEPXHOCTU U
BO3ayxa noMenienus, K; 7; — remrieparypa Harperou nosepxHoctd, K; 7; — temreparypa
MOBEPXHOCTH CTEH BHyTpu mnomerieHus, K, oObraHo npuaumaemas Ha 3..5 K Hipke

TEMIIEPATYPbI BO31yXa.

Korga temnepaTtypa HarpeTsix MoBepXHOCTEN He mpeBblaeT 323 K, uzmydeHue
HE3HAYUTEIIbHO, [0OTOMY YYHTHIBAIOT TOJIBKO TEIUIOTY, IOCTYHAOIIYIO 3a CYET

KOoHBekUuHu. [Ipu sTom:

P,=2.552-10°FgATYAT : P, =3,248-10°F,AT4AT .

TemnooTaaya MeTaa ONpeaeaeTcs Mo GopMyIIe:
Qm = cGy (ty - tk) b kxan/uac,

rac ¢ — cpeanasa TCIIOCMKOCTb METalllla

b — MHTEHCUBHOCTH TEIJIOBBIICICHNI BO BpPEMEHH, MPUHUMaeMas 1o maon. 3.7.

Taoauna 3.7.
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Bec uzoenuii 6 ke Hnumencusnocmos mennoswvloenenuii b no apemenu 6 uac
1 2 3
J1o 200 0,75 0,15 0,1
200 — 1000 0,55 0,3 0,15
Csbize 1000 0,4 0,35 0,25

KomnyecTBo TCIIIIOTHI, KJ_—[}K/C, BI)II[GJ'ISICMOﬁ JIOAbMH, 3aBHCUT OT TIAXKCCTHU

. 3
BBITIOJTHSAEMOM UMU pabOTHI ¥ TeMIiepatypsl B momenieHnn: Qy =10"ngy,

¢ n — YUCJIICHHOCTD pa6OTaIOHII/IX B IIOMCILICHUH, (Jgq — SIBHOC KOJUYCCTBO TCHJIOTHI,

JIx/c, BbIZIEsIEMOE OTHUM YeIOBEKOM (maba. 31 npumoxKeHus).

Oovem 6030yxa, yoanaemoz0 mMecmHoil bIMANCHOU EHMUIAYUCH — BGbIMANCHHIM

30nmom (puc. 3.4) Wi BEITSDKHOI TaHenso (puc. 3.5), M/

Lv=3600 F Vo7 K,

rie F = ab — mromans paGouero mpoeMa BHTKHOTO 30HTA (mamemd), M°; a, b — coot-
BETCTBEHHO JUIMHA ¥ IIHMpUHA paboyuero mpoema, M; Vogr — ONTHMAbHAs CKOPOCThb YAaJIeHHS
BpeIHbIX BemiecTB, M/c (Tabn.27 mpunoxenus); K, — koapduuueHt 3amaca, y4uThIBAOIINN
m3Hoc obopymoBanus: K,= 1,1+1,5.

Pa3mepsl pabouero npoema BBITSKHOTO 30HTa, M !

a=c+0,8h; b=d+0,8h,
rjie ¢, d — COOTBETCTBEHHO [UTMHA W IIMPUHA IEPEKPhIBAEMOI TIOBEPXHOCTH 000PYI0BAHUS, M;
A — paccTosiHEE 10 HOPMAH OT TEPEKPHIBAEMOro 000pya0BaHus 10 paboyero MpoemMa 30HTa,

M.

Puc.3.4. BoITSKHOM 30HT Puc.3.5. BoITsskHasd maHe b

VYron packpbITusi 30HTa @, KaK MpaBWUio, MPUHUMAIOT He Oonee 60°, a BBICOTY
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ooptuka hg — B mpenenax 0,1...0,3 m.

Jlna o60upouno-zamounsix cmankos . Ly=1000 A Dyp

e A — K03 UIMEHT, 3aBUCAIIMI OT JUAMETPa M THTIA TpUMeHseMoro kpyra; Dyp — numamerp
abpazusHoro kpyra, M. [Ipu Dyp <0,25M 4 = 2; ipu Dyp = 0,25...0,6Mm. 4 =1,8; npu Dyp >0,6M.

A=1,6; 1715 MOIUPOBAJILHBIX CTAHKOB ¢ BOWIOUYHBIMU Kpyramu 4 = 4.. .6.

/na ceapounozo nocma.
Jlnst cBapounoro nocta (puc. 3.6)

10Ggi,

gH,LZK — 0Oy

L=

rie G — macca M3pacxXxOJOBaHHBIX AJIEKTPOJIOB, KI/4; § — COAEp)KaHHE BPEIHBIX
KOMIIOHEHTOB B 3JIGKTpOJax, I/Kr (ma6n.28 TpUIOKEHUS); Irp — COACpIKaHHUC
BBIJICJISIFOIIMXCSI TOKCUYHBIX BELIECTB, % OT g (Hampumep, Mpu py4YHOU AYroBOM
cBapke cojiepkanue mapranna 3%, xpoma 0,4%, dropuctsix coeauHeHuit 3,4%);
Ok — NPEACNIbHO IOIyCTUMAasi KOHLCHTpalusl BPEIHBIX BELIECTB B IIOMELICHUM,
MI/M® ;| Oy — KOHIIGHTpPALHS BPEIHBIX BEIIECTB B HAPY)KHOM BO3LyXe, Mr/M° (mabin.24
MIPUIIOKEHUS );
YacoBoit 00beM BO37yXa,, yIAJISIEMOTO BBITS)KHOW BEHTUIISIIMEH CBAPOUYHOTO

10CTa, M°/d, TAKXKE MOJKHO OTPEIETHTH 110 hopMyIIe:

L Ga
gnﬂ]{ -9 H

rze (| — yaeabHbIC BBIICACHUS BPEIHBIX BEIIECTB Ha KT pacxoIyeMOro CBapoOYHOTO
MmaTepuaia, Mr/kr (ma6..3.8.)

Puc. 3.6. Brasknas BeHTHISINUSA

Ha padoyeM MecTe CBapIIMKA:

1 — eenmunamop; 2 — evimsidicuas mpyoa;
3 — cmon ceapwuxa; 4 — cmena
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Taomma 3.8.

YenabHble BblieJIeHNs1 BPEIHBIX BellleCTB, MI/KT, IPU CBAPKe U HAILIABKe

Texnonoeuueckasn onepayus Ceapounvie YoenvHuie gvloenenus peoHvix
mamepuanvl sewecms Ha 1 ke pacxodyemoco
c8apouHo20 mamepuana q, me/ke
Haumenosanue | Konuuecmeo
Pyunas dyzoean ceapka: OJeKTpOIBI C Mapranen
YITIEPOMCTBIX U HH3- TIOKPBITHEM
KOJIETUPOBAHHBIX KOH- THUIIA:
CTPYKLIOHHBIX CTaJIeH OMA-2 830
03C-6 860
AHO-5 1870
K-5a 1530
AHO-6 1950
TEIJI0yCTOMYMBOM Onextposnl Tuna [JI- XPpOMOBBIiA 166
cTanu 17 AQHTUIIPU
KOPPO3UOHHOCTOUKOM DneKTpoabl TUNA!
KapOIPOYHOH U 5Kapo- 03J1-14 To xe 460
CTOMKOM cTaseu 03J1-6 » 595
DA-606/11 Mapranery 340
IIT-36 » 1190
BBICOKOTIPOYHBIX CPE/I- DIEKTPOIBI TUTIA:
HEJIETUPOBAaHHBIX DA-395/9 XPpOMOBBI 425
crayei DA-981/15 aHTUAPU]T 450
BU-10-6 To xe 720
Pyunas tyroBas cBapka DONeKTpO/bl TUNA:
U HaIUlaBKa 4YyryHa I14-4 Mapranen 435
MHUY-2 » 920
Pyunas cBapka v Haruias- DNeKTpo/Ibl TUIIA
Ka M€ U €€ CIUIaBOB «Komcomoner-100» » 3900
Pyunas cBapka amromu- DIIEKTPOBL:
HUS U €r0 CILIaBOB 0O3A-1 OKcHI ATFOMUHIS 20000
O3A-2/AK To xe 28000
Ionyasmomamuueckasn OJNEKTPOIHbIE
apzoH0-0y206as C6apKa MPOBOJIOKU:
QTFOMUHHS 1 €T0 CTUIABOB AMI] Mapranern 625
AMI' » 780
To xe, THTaHOBBIX ONeKTpOoHbIE TuraHn u ero 1750
CIIaBOB TIPOBOJIOKH JIUOKCHT
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. 3
Jlna nannagounoil ycmano6Ku BO3yX000MeH, M/,

L=K*JF,
rie K— nepeBoaHo# KodHIMeHT: Tpu miesieBoM otcoce K= 12, mpu BOPOHKOOOpa3HOM

K= 13,2; |-cuna cBapodHoro toka, A.

Jlna zanveanuueckux yemanosok (puc. 3.7):
L=3600 | b VB k]_k 2N

rae | ,b —coorBercTBeHHO AyMHA WM mwmpuHa 1end, M: b > 0,1 B (3mech B —1mpuHa
BaHHbI), 00bIYHO TprHUMAIOT b B mpenenax 50... 100 MM; Vg — CKOPOCTh JIBIDKECHHUS BO3TyXa
B eI, M/C (maba. 27 npuiokeHns ); K; — K03 PHUIMEHT, YIUTHIBAIOIIHI COIPOTHUBIICHUES
JBIDKEHUIO BO3MyXa OT 3€pKaja BaHHBI K INEJM: MPU OTCYTCTBUM INTAHT JUIS TIOJABECKH
neraneit k= 1, mpu Hammumu tranr Ki=1,7; K , — xo3(UIMEHT, YUUTHIBAIOIINIA
MOJIBIXKHOCTh BO3/yXa B momelieHnH (Ta0mn.29 mpuiiokKeHus); N — YuCIOo ILeNeh: B

0JTHO0OPTOBBIX oTcocax n= 1 mpu B<0,7m; B AByXOOpTOBBIX 7= 2 TipU B>0,7 m.

[V ETr - ik v i e

(I TP | |
N Ll
S e

Puc. 3.7. Cxema orcoca BO3Iyxa
0T TaJbBAHUYECKUX BaHH: a —
08YX060pmMo6020;

0 - 00H060PM0B020

[Tonb3ysice mabauyeti 29 NPUIOXKEHUS, CIEAYEeT UMETh B BHUAY, UYTO CKOPOCTh
JBWKEHUS BO3JyXa B MOMELIEHUU HYXHO NpuHUMaTh paBHoil 0,8 m/c mpu IIJIK
napos ke 1 Mr/mM° 1 0,5 M/c pu TTJIK mapos Goiee 1 mr/n’.

BricoTa h mogpema mapoB Haja ypoBHeM 3epkaia BanHbl npu [1/IK mapos Hmke 1
Mr/m® nomkHa GbiTh He Goiee 0,15, npu [1/IK nmapos ot 1 g0 10 mr/m°® — He Gonee

0,15 B. B ciydae HCHOJB30BaHUS HESIJAOBUTHIX PACTBOPOB MNPUHMMaKT h =

(0,2...0,25) B.

0611166 KOJIMYCECTBO BO3aAyXa, YAAACMOI'0O HECKOJIBKHMH CHUCTCMaMU MECTHOM
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BCHTUJISIINH.

LM.oﬁu,; = LMl +..t LMIZ = Z I_Mi
i=1

OO1iee KOJMMYECTBO BO3AyXa, YyHIAIIEeMOro OOIICOOMEHHOM M MECTHBIMHU
3.
BBITSDKHBIMU CUCTEMAaMH BEHTWIALIMM, M /4.

L,=L +..+L, .4,
OO0111ee KOIMYECTBO MPUTOYHOTO BO3/TyXa, M
L, =L,

3Hast 00bEMbI IUPKYIUPYEMOTO BO3IyXa, BBIYEPUMBAIOT CXEMY CUCTEM BEHTWJISALIUN
MIPOM3BOJICTBEHHBIX TIOMEIIIEHHU, Ha KOTOPOH YKa3bIBAIOT PACHOJIOKEHHE MECTHBIX
OTCOCOB, MECT TIOJIaYM 1 BBITSDKKH BO3/yXa B CHCTEME OOIIICOOMEHHON BEHTIUISAIIAM, ACTIAT
CXEMy Ha pacueTHble y4acTKH. J[JIMHy BO3MyXOBOJOB BHIOMPAIOT M3 KOHCTPYKTUBHBIX
COOOpaKEHUM, PYKOBOJCTBYSICh TUITAHOM pa3MeIlieH st 000pYI0BaHUs.
Jlariee paccuMTBIBAIOT CETh BO3MYXOBOJOB OTACIBHO U MPUTOYHOW WM BBITSLDKHOM
BEeHTWIALIMHU. Ha oTensHOM ydacTKe CONpoTHBIICHUE IBMXKEHUIO BO3TyXa, [a:

2 n
H, =211 03 e,

o2 Ud o3

re p — IUIOTHOCT BO3AyXa, KI/M°, V — CKOpPOCTh IBHJKCHHS BO3IyXa B
TpyOONpOBOJIE, HEOOXOAMMasi JUIsl TEepeHOoca pasIUuHBIX Tbulel (ma6a.3,9);
A — K03 GULIMEHT CONMPOTURIICHUS JBIKCHHUIO BO3yXa Ha Y4acTKe BO3TyXOBOJIA: JIJIs
MeTtanaeckux Tpyo A. = 0,02, s mommstrnenoBbix A = 0,01; | — miuHa ydacTka, M;
d — quaMeTp BO3ayX0BOMAA, M; &, — KOI(D(MUIIMEHT MECTHBIX MOTEeph Hamopa (maobi.

3.10, puc. 3.8)

Ta0mmua 3.9.
PexomMenxyemble 3HAYECHHUS CKOPOCTEN ABHKEHHUS BO31yXa
Buo nwinen, neperocumpvix Cropocmb 08udicerus 6030yxa,
OBUICYLYUMCSL BO30YXOM m/c
Jlerkast cyxas (npeBecHasi, TabauHasl, 8...10
MYYHasl U T.I1.)
TexcTunbHas1, 36pHOBas, IbLUIb KPACOK 10-12
MunepanbHas 12-14
Heoprannueckas 13-15

Tsoxenast MuHepanbHas (HaxaauHast) 14-16
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Ta6uauna 3.10.

3naueHnust KO3(1)(l)l/H_[I/IeHTa JJIS1 PASJIMYHBIX MECTHBIX COHpOTI/IBJIeHI/Iﬁ

Haumernosanue mecmnoeo conpomuanenust Snauenus ¢,
JKamrosu Ha BXoze 0,5
Judbdyzop BeHTHIIATOpA 0,15
JKanro3u Ha BeIXOJIE 3,0
Bre3zanHoe cyxeHue oTBepCTHs
npu F,/F;, paBHOM:
01 0,47
03 0,38
0,5 0,3
0,7 0,2
BHesarHoe pacimpenvie
otBepctust pu Fi/F,, paBHoM: 0,2..08
01 0,81
0,3 0,49
0,5 0,25
0,7 01
KoneHo ¢ yriiom oBopora a. = 120° 05
Koreno ¢ yriom noopota a. = 150° 0,2
tEw=123 £,=081 £, 0,5
VP Puc. 3.8.
(— ___(— 3nauenus
KO3 PULHEHTOB
MECTHBIX
NnoTeph HaMmopa
a B NOBOPOTHBIX
& =FIR o =B KOJIEHAX: a —
. ™ €w=028 £,=0,103 ¢,=0,09 K6aopammo2o
] -—1 I ceyenust;, 0 —
KpY2no2o ceveHus
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JluameTp BO3MyXOBO/IA, M, PACCUMTHIBAIOT 1O (hOpMYIIE;
d=0033/L,/ €v_

rac Ly.{ — IMIPOU3BOAUTCIIbHOCTh BCHTUJLALMN Ha JAHHOM YYAaCTKC BCHTI/IJISIHHOHHOﬁ CCTU,

3
M /4.

[Tomyuennoe 3HavyeHwe O OKpyIUIIIOT O OJDKAMIIETO0 W3 CJICAYIOIIETO
CTaHIapTU3UpOBaHHOTO psima, mMm: 180, 200, 225, 250, 280, 315, 355, 400, 450, 500,
560, 630 u T.1.

3HayeHus1 &, 0715 KOJEH C yriioM moBopoTa o = 90° B 3aBUCUMOCTU OT (POPMBI ITUX
AIIEMEHTOB BO3/IyXOBOJIOB YKa3aHbl Ha pucyuke 3.8.

OOr11ee COMPOTURIICHUE JIBKXKEHHUIO BO3AyXa B BO3AYX0BoAaX cety, [1a:
m
H c Z H iy
i=1

Ha ocHOBe W3BECTHOrO BO3MYyXOOOMEHA PACCUMTHIBAIOT IPOM3BOAUTENHLHOCTh
BEHTWISITOpA Lp, C ydeToM MoTeph Wi TIOACOCOB BO3/yXa B BEHTWIISILIUOHHOM CETH:

L =k L

6 n

rae K, — mompaBouHbll KOI(QUIMEHT HA PacyeTHOE KONMYECTBO BO3JyXa: MPH HCIOIb30BAHUM
CTAllbHBIX, TIACTMACCOBBIX M acOONEMEHTHBIX TpybompoBomoB jmHOH 10 50 M K, = 1,1, B

OCTaIbHBIX cryyasx K, =1,15.

[lo HEOOXOMMMONM TPOU3ZBOMUTEIHPHOCTH W TOJHOMY pPacUYeTHOMY JIABJICHUIO
BBIOMPAIOT BEHTWISATOPHI sl  OOIMICOOMEHHOM M MECTHOW CHUCTEM BEHTWISILIMU.
Hasznauarot Tum, HOMEp ¥ TEXHHUUYECKHE XapaKTEPUCTUKN BEHTWISATOpoB (mabn. 3.11), a
TaKK€ WX WCIOJHEHUE: OOBIYHOE — JUISl TEePEMEIEHHs] HEarpeCCHBHBIX CpEel C
TeMriepatypoi He Bbile 423 K, He copepKalmx JUMNKUX BEIIECTB, MPYU KOHUEHTpalUU
ObUTM W JIPYTUX TBEPABIX TpuMeced He Oolee 150mr/M%;,  aHTHKOPPO3HMIHHOS— IS

MEpPEeMELIEHUs] arpecCMBHBIX  Cpell; B3pbIBOOE30MacHOE — Uil IEepeMELIeHUs
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B3PBIBOOIIACHBIX CMCCGﬁ; IBUICBOC — Ui IICPEMCHICHUSA BO3ayXa C COACPKAHUEM TIbIIA

Gomnee 150 M/,

Taoauma 3.11.
Texnnyeckne XapaKTePUCTHKU HEHTPOOEKHBIX BeHTWIATOPOB cepun 114-70
Homep Juamemp | Ilooaua, AcuHxpoHHblll 31eKmpoosucamerv
senmunamop | Kkoneca, | mwic. M/ 3aKpbIMO20 UCNONIHEHUs
a MM Mapxa Yacmoma | Mowmocm
8paujeHus, b kKBm
M’
1 2 3 4 3) 6
3 300 0,55...6,8 | 4AA63A4V3 1380 0,25
4AA63B4Y3 1365 0,37
4A80A2VY3 2850 1,5
4A80B2V3 2850 2,2
4 400 095...11,5 | 4A71A4VY3 910 0,37
4AT1A6Y3 1390 0,55
4A71B4Y3 1390 0,75
4A80A4Y3 1420 1,1
4A10052V3 2880 4
4A1121.2V3 2880 5,5
4A112M2V3 2900 7,5
) 500 2...17,5 4A71B6Y3 900 0,55
4A80A6Y3 915 0,75
4A80B4Y3 1415 1,5
4A901.4VY3 1425 2,2
4A10054y3 1435 3
6 600 2,5...26 4A901.6Y3 935 1,5
4A100b6Y3 950 2,2
4A100L4y3 1430 4
4A112M4VY3 1445 5,5
4A13254y3 1455 7,5

*VcnoBHoe o6o3HaueHnue: 4A —cepus; 63...132 — BbicoTa ocu BpamieHus, mm; A, B —
TepBas ¥ BTOpast JUIMHEI cepieunnka; S, M, L — cooTBeTCTBEHHO Maias, cpeaHss U 0oJbIuas JUTHHA
Kopmyca; 2, 4, 6 —aucio momocos (6000/2 == 3000 v 6000/4= 1500 mun; 6000/6= 1000 Mus’
Y, V — KiMarmgeckoe HCIOMHEHHe (LI PAOHOB C YMEPEHHBIM KIIMMAToOM); 3 —KaTeropus
pasMemIeHus.

BeHTHaTops! Hoa0uparoT o adpoJMHAMIYECKHUM XapakTepucTukam (puc. 3.9).
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Puc. 3.9. Homorpamma j1Jjist BbiOopa BeHTHJIsiTopoB cepuun 1[4-70

3Has TPOU3BOJIUTEIBHOCTh BEHTWISATOPA IMPOBOAAT TOPU3OHTAIBHYIO MPAMYIO
(HAIpEMep, U3 TOUKH @ Ha OCH OPAMHAT B HIbKHeH yacTy rpaduka mpu L = 11000 M%)
70 TIepecedeHus ¢ JIMHUEeH HoMepa BEeHTIsATOpa (Touka b). 3aTtem u3 Touku b mogHuMaroT
BEPTUKaIb J0 IEPEeCeUeHUs: C JMHUEW PacueTHOro HaBJICHHUS, PAaBHOIO CyMMAapHBIM
NoTepsiIM Harmopa B BEHTWISIIMOHHOM cetu (Hampumep, H= 1150 Ila). B nomxydenHoi
touke ¢ ompenenstor KIIJ[ Bentunsitopa 7 u Oe3pasmepnsiii nmapametp A. [Ipu stom
creyer odecneunTsb Bo3yxoooMeH ¢ HanOonbmum KIT/I.

3aTeM BBIYHCIIOT YACTOTY BPAILICHHS BEHTHITOPA, MAH

ng = AN,
riae N —HoMep BeHTHIIITOpa

C HCJIbIO YMCHBIIICHUS IITyMa BEHTUJISILIMOHHOM YCTAaHOBKHU CJICOYCT I[O6I/IBaTBCSI
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BBITIOJIHEHUS yenoBusi:  nwD,Nn, < 1800,
rae D, —auaMeTp kosieca BEHTHIISTOPA, M

OnpenensitoT  MOIIHOCTh ~ 3JICKTPOABHUrareieid sl MECTHOM  BBITSDKHOW U

0011e00MEHHON CUCTEM BEHTUJISINH, KBT:

— LeH

36-10°7,7,

riae Lg — TpebyeMmast IpOM3BOAUTEIBHOCTD BEHTHIATOPa, M /4, H— naBnenme,

co3aBaeMoe BEHTUWISTOpoM, I1a (oHo uncnenno paBuo H.); ng — KIIJ| BenTriATopa;
nn — KIIJ| mepenauu: xojeco BEHTWISITOpAa Ha Baly 3JIEKTpoJABHUTATENsT — M= 1,
coenunutenvHas mydpra — np= 0,98; xiumHOpemenHas nepemgadya — g = 0,95;
IocKopeMeHHas nepenada — 7= 0,9.

Br10upatoT Tun 31eKTpoIBUraTeNs: AJ1si OOICOOMEHHOM M MECTHOM BBITSKHOM CHCTEM
BEHTWISILIMU — B3PHIBOOE30MACHOTO WM HOPMAJIBHOTO UCIIOJIHEHUS B 3aBUCUMOCTH OT
yAQISIEMbIX 3arpsi3HEHUM; N1 MPUTOYHOM CUCTEMbl BEHTWISIIUM —  HOPMAJIBHOTO
VICTIOJIHEHHS.

YCTaHOBIEHHYI0 MOUIIHOCTh DJIEKTPOABHUIATENENd ISl BBITSDKHOW, INPUTOYHOM H
MECTHOM CHCTEM BEHTWIALIMH, KBT, pacCUMTHIBAIOT 10 PopmyJie:

P yCT:P K3.M.

riae K, — ko3ddunment 3amaca momuoctu (npuiioxxenue maoi. 30).

2 .
Bbruucsitor miomans, MY, OTKphIBaEMbIX (paMyr (IpU OTCYTCTBUHM HPUTOYHOU

CUCTEMBI):

L

00w.np

E =
”3600v,

rae Losu np. — TPEOYEMBII 00BEM IOIa4U BO3/YyXa, M/ Vp — pacyeTHas CKOpPOCThb BO3-

ayxa B IpoemMe (ppaMyru: oObdHO V, = 1 m/c.

Ilpu HeobxoO0umocmu e6viOUparOm cnocodb oOUUCMKU YOAIAEMO20 B030YXd U

yCI’}’IPOIZCWl@Cl ons 3awunibl om cmamuiecKoco dJleKmpuiecmed, CHUMNCEeHUA uyma u
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subpayuu.
4. PACYUET TIOKA3ATEJEW TEIIJIOBOI'O COCTOSIHUS
YEJIOBEKA

OmrymieHne 4eI0BeKOM TEIIOTHI Yallle BCEro OIEHUBAIOT MO CEMUOATBHON
mKkajge: 1 — o4eHb XOJI0JIHO; 2 — XOJIOAHO; 3 — MPOXJIaHO; 4 — KOM(POPTHO; 5 —
TeI10; 6 — )KapKo; 7 — OYEHb KaPKO.

TeruioBble OIMyIIEHUS YEJIOBEKa, OJETOTO B TOHKHE OpIOKU, pyOamky c
JUIMHHBIM PYKaBOM U HW)XHee OelbE, BBIMOIHSIONIETO B TTOMEIICHUNA B TEUEHUE
He MeHee 3 4. JIETKYI0 padoTy B CHISIYEM MOJIOKEHUHU, MOXKHO OMPEACIUTH IO
dhopmyie:

b,=0,243t + 0,049P — 2,803,

rae b7 — uucio 0amioB, COOTBETCTBYIOINIEE ONPENEICHHOMY TEILIOONIYILIEHUIO padoTa-
romero; t — TeMmeparypa Bo3myxa B nomemieHuy, °C; P— mapuyaibHOE JaBICHUE BO-
ISTHBIX TIApOB B Bo3ayxe, kKlla, koTopoe onpenenstor no Beipaxenuo P = PyW/100;
P, — nmnapuumanpHOE JaBJICHHE HACHIIICHHBIX BOJSHBIX MApOB TPH KOHKPETHOMN
temneparype, klla: mpu 10 °C P, = 12,513 xIla, npu 20 °C P, = 23,83 klla, npu 30

°C P, =43,25 xI1a; W— oTHOCHTENIbHAS BIAKHOCTb BO3yXa, %.

Hanpumep, npu Temmeparype 25°C M OTHOCHTEIBHON BIaKHOCTH 45% umcIio

OaJLJIOB:
b;= 0,243 - 25+ 0,049 - 33,54 - 45/100 - 2,803 = 4,01,

YTO COOTBETCTBYET ONIYIIEHUIO KOMQOpTa.

TermioBsie M3JIyYEHHS B TOPSAYMX LE€XaX OKa3bIBAIOT PEIIAIONICE BIMSHUE Ha
COCTOSIHUE Opranm3Ma uejoBeka. Hawbompiiedl mpoHMKaromeld CrmocOOHOCTHIO
00JIa]al0T KpacHbIC JIY4Yd BUIMMOIO CIIEKTpa W KOPOTKHE HH(PaKpacHBIC Jy4Yd C
JUTMHOW BOJIHBI 10 1,5 MKM, T7TyOOKO MPOHUKAIONINE B TKAHU U MaJjo MOTJIONIaeMbIe
MOBEPXHOCTHIO KOXHU. JIydu ¢ OJIMHOW BOJIHBI OKOJIO 3 MKM BBI3BIBAlOT HarpeB
MTOBEPXHOCTHU KOXKH.

I[OHYCTI/IMaH HHTCHCHUBHOCTb TCIIJIOBOI'O O6Hy‘—IeHI/I$I Ha pa60q1/1x MECTax OT



79

MIPOU3BOJICTBEHHBIX HCTOYHUKOB (MaTepHasioB, W3ACIUA U JAp.), HArPeThIX [0

TCMIICPATYPbI CBCUCHUA, HC NOJDKHA IIPCBBIIIATDH 3Ha‘ICHHﬁ, YKa3aHHbIX B TaGHI/IHe

4.1.

Taoauna 4.1.
JlomycTUMAasi HHTEBCHBHOCTD TEIJIOBOTO 00JTy4eHHsI MOBEPXHOCTH TeJla
padoraroiero
Obnyuaemasn nosepxrocms mena, %o Humencusnocms meniosoeo oomyuenus,
Bm/w?
50 u bonee 35
Ot 25 o 50 70
He Gonee 25 100

JlomycTrMasi ”HTEHCUBHOCTD TEIIOBOTO 00JTyueHHUsl pabOTaIOUIMX OT UCTOYHHUKOB
U3ITy4YEHHs, HArpeThix A0 OEeNoro M KpacHOro CBEUYEHHs (pacKaJ€HHbIM WIn
pACIITABICHHBI METAILI, CTEKIIO, IIaMst U Ap.), He JOJDKHA IpeBbimaTh 140 Br/m?,
[Tpu 3TOM 00y4YeHHIO HE AOJDKHO HOJBeprarbes Oosiee 25 % MOBEPXHOCTH Tela U
00s13aTeNbHBIM SBJISIETCS UCIOIb30BAHUE CPEJCTB MHIMBHUYAIbHOW 3aIIUTHI, B TOM
YHUCJIE CPEACTB 3aIUThI JIMLA U TJ1a3.

NHTEeHCUBHOCTD O0JIy4eHHS B TOPSIYMX L[€XaX HAMHOIO MPEBBIIIAET IEPEHOCUMYIO
opranu3MoM. Tak, ”HTEHCUBHOCTb OOJy4y€HHs Ha pabOuMX MecTaX B MapTEHOBCKHUX
M OJIeKTPOCTANCIUIABIIBHBIX ILexax mocThraet 13,9kBt/M°, B KOHBEPTOPHBIX—
10,4KBT/M2, B JOMCHHBIX — 14,6KBT/M2.

VIHTEHCHBHOCTh 007ydeHHs, BT/M°, MOKHO HPHOIIKCHHO ONPEICIHTh II0
dbopmyre:

q= 3,26|52[(o,01T)4 ~110]

NI

q= 3,26£ [(0,01T)* — 110],

. 2.
rae F— miomanp u3nydaromiel MOBEpXHOCTH, M, |- paccTosiHHe OT IieHTpa H3Iy-
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Yaromie MOBEPXHOCTH 10 00ayyaeMoro o0beKTa, M; | — TeMIeparypa H3Iydaromen
noBepxHOCTH, K: Ha HapykHbIX oBepxHOCTIX 773 K, Ha BHyTpeHHUX — 1473 K, y
pacraBiieHHoro amomunus — 933 K, y pacmasiennoit cranu — 1673... 1803 K, y
mwiamenn — 2073 K, y miaMeHu OyroBbIX NEYel U CBapOYHBIX ammapaTtoB — Oolee

2273 K.

[lepBas ¢popMya CiyKUT Il OTIPEEICHUS] MHTEHCUBHOCTH 00ydeHus npu 1>F

(0 abCOJIFOTHBIM 3HAYEHHSIM), a BTopas — npu 1<F.

5. PACHET CPEJACTB 3AHIUTHI OT IYMA U BUBPAIIUU

[Ipy mnpoeKTUPOBAaHUM HOBOTO WJIM MOJECPHU3AIMU CYIIECTBYIOIIETO
TEXHOJIOTUYECKOTO O000PYJ0BaHUSI HEOOXOAMMO TMpeaycMaTpuBaTh OOOCHOBAaHHBIE
COOTBETCTBYIOIIMMM  pacue€TaMl  MEPONPUATUS IO  CHIDKCHUIO IIymMa  JI0
HOPMHUPYEMBIX TTapaMEeTPOB U JOMYCTUMBIX BelnuuH. HopMupyembiMu napameTpaMu
IIyMa SBJISIOTCS YPOBHU CPEIHEKBAJpaTUYHBIX 3BYKOBBIX JnaBieHuii L, n1b, B
OKTaBHBIX T0OJIOCAX CO CPEAHEKBAJpaTUYHBIMU yacToTamu 63, 125, 250, 500, 1000,

2000, 4000, 8000 I'y :

P
L=20lg— (5.1)
rae 2:10°- ITIOPOr0OBasl BEJIMYMHA CPEIHEKBAIPATUYHOTO 3BYKOBOI'O JaBiieHus, 11a;
P — co3naBaemoe cpenHEKBagpaTUYHOE 3BYKOBOE JaBiieHue, l1a.

Hanpumep, npu P =20 ITa L =20 lg 20/2- 10° =206 = 120 xb.

W cxXoIHBIMU JaHHBIMHU JIJIS1 aKyCTHYECKOTO pacyeTa sSIBJISIOTCS:

- IJaH MW pa3pe3 TMOMEIIEHUS C PaCHOJOKEHHEM TEXHOJIOTHYECKOTO H
MH)XEHEPHOT0 000PYI0BaHMSI U PACUETHBIX TOYCK;

- CBEIECHMS O XapaKTEpUCTUKAX OrPAXKJAOIIMX KOHCTPYKUMN IOMEIIECHHUS
(MaTepuaJl, TOJIIKUHA, TUIOTHOCTD H JIP.);

- LIIYMOBBIE XapaKTEPUCTUKHA U T€OMETPUUYECKUE Pa3MEPbl HCTOYHHUKOB IIyMa.

PacueTHpie TOYKHM B IMPOU3BOACTBCHHBLIX MW BCIIOMOIaTCJIbHBIX IMMOMCIICHUAX
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MPOMBINIJICHHBIX TMPEANPHUATHI BBIOUPAOT HAa paboumx MecTax W (WJIM) B 30HAX
MIOCTOSTHHOTO MpeObIBaHMs JIF0JIei Ha BbIicoTe 1,5 M OT mosia. B momermenuu ¢ oqHIM
UCTOYHUKOM IIIyMa WJIH C HECKOJbKHUMH OJHOTHUITHBIMH HCTOYHHKAMHU OJIHA
pacdeTHas TOYkKa Oepercs Ha pabodeM MecTe B 30HE INMPSAMOro 3ByKa HCTOYHHKA,
Apyras — B 30HE OTPKEHHOTO 3ByKa Ha MECTE TOCTOSHHOTO MPEOBIBaHUS JIOACH,
HE CBSI3aHHBIX HEMOCPEICTBEHHO ¢ pab0OTOM JaHHOTO HCTOYHHKA.

[ITymMOBBIE XapaKTEPUCTUKHA TEXHOJOTHYCCKOTO W HHXKEHEPHOTO O0OpYyIOBAHUS
JOJDKHBI YKa3bIBaThCsl 3aBOJOM-U3TOTOBUTENIEM B TEXHUYECKOW JOKyMeHTarmu. J{is
OPUCHTHPOBOYHOW OIICHKM IIIyMa JIOMYCKAeTCsl II0JIb30BAThCS JKBHUBAJICHTHBIM
YpPOBHEM, W3MEPECHHBIM M0 Mmikajie A mymomepa (maba. 32,33 TpUIOKECHHS) U
rpaguKoOM HOPM.

B mab6n. 32,33 mnpunoxeHus MPHUBEACHBI TOMYCTUMBIE YPOBHH 3BYKOBOTO
JABJICHUS JUTSI IIAPOKOIIOJIOCHOTO IIyMa, T. €. C HEMPEPHIBHBIM CIIEKTPOM IITHPHUHOM
Ooree oHOM OKTaBbl. JIJI1 TOHATBHOTO M MUMITYJIBCHOTO IITyMa JTOTYCTUMBIC YPOBHU
3BYKOBOTO JABJICHUSA JOJDKHBI TPUHUMAThCI HAa S5 1ab MEHbIIE 3HAYCHUH,

PUBEACHHBIX Mab./1. 32 TIPUIOKEHUS.

IIpr OTCYTCTBHM DKCIEPUMEHTAIBHBIX IJAHHBIX YPOBHHM 3BYKOBOI'O JaBJICHHUS
MO>KHO MPUHSATH N0 mab. 34 NpUII0KEeHHUS .

[Tpu BBIOOpPE CpEACTB 3alMTHI OT IIyMa CIEAYEeT OTAaBaTh MPEANOYTEHUE
YMEHBIICHUIO IOyMa B MWCTOYHUKE BO3HUMKHOBEHHs. [lOCKONIBKY wYaiie Bcero
UCIIONIb3YETCSl  CTaHJapTHOE  00OpyAOBaHHME €  IIyMaMH  MEXaHHYECKOIro
IIPOMCXOKICHUSI, TO CHWKEHHE IIyMa BO3MOYKHO, B OCHOBHOM, 3a CYET YCTAHOBKH
3BYKOM3OJIMPYIOLIETO KOXKyxXa. Eciam  yCTaHOBKa KOXyXa HEBO3MOXKHA WIH
Henesnecoo0pasHa, TO CleyeT NPUMEHATh LIyMOMNOIJoUalomme 3KpaHbl. Eciu
(¢ (PEeKTUBHOCTh 3KpaHa HEJAOCTATOYHA WIIM €ro HEBO3MOXKHO YCTaHOBUThH 0e€3
HapylIEHUsI TEXHOJOTHYECKOTO IPOLECcca, TO CIECAYET MPUMEHSTh AKYCTHYECKYIO
oTAeNIKY nomeuieHui. [Ipyu 3HaUNTEIEHOM IPEBBIIEHUN JOIIYCTUMOI'O YPOBHS IIIyMa
BO3MO>KHO OJHOBPEMEHHOE HCIIOJIb30BAHNE HECKOJIBKUX WM BCEX CPENICTB 3aILMUTHI.

Ecau st MCPbI HCAOCTATOYHBI, TO HGO6XOI{I/IMO HCII0JIb30BaTh MHJAWBUAYAJIBHBIC
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CpEICTBA 3aIUTHI 00CITYKUBAIOIIETO MePCOHAA.

VcXoqHpIMU JTaHHBIMH IS OIEHKH HEOOXOIMMOCTH 3allMTHI JIIOJEH OT IIyma U
MIPOBEICHMS] COOTBETCTBYIOIIUX PACUETOB SBIISIOTCS CIEKTP ITyMa, U3MEPECHHBIA Ha
paboueM MecTe, IIYMHOCTh BBINIOTHIEMBIX padOT M pa3Mephbl MPOU3BOJACTBEHHOTO
TIOMETIICHHSI.

Pacder cpenctB 3ammThl BeaeTcs TakuM oOpa3om, 4ToObl ux 3(PeKTuBHOCTH AL,

ObLa O0JIbIIIe UK paBHA 3HAYCHUIO AL IS KaXXA0W U3 Y4acTOT.

5.1. METOJIbl AKYCTUYECKHX PACUETOB, HEOBXO/IUMBIE
JIJISI BBIBOPA 1 HASHAYEHHW S MEPOIIPUSITHI IO BOPHBE C
HIYMOM
5.1.1. PacyeTr CyMMAapHOI0 YPOBHS LIIyMa

CpGIIHCC 3HAYCHUC YPOBHSA 3BYKOBOI'O JABJICHUA BBIYHUCIIACTCA I10 (bOpMYJIG

L =101g3 10" ~10lgn, (5.2)

i=1

rae Li — 1-i u3 ycpenHseMbIx ypoBHEH 3BYKOBOIO JIaBlIeHUs, Ab;

i—1,2, ..n;

101gli100"L' — CYMMapHbId YpOBEHb 3BYKOBOTO JaBJICHUS Ib, ornpenensemMblidi B

i=1
COOTBETCTBHHM C mabauyeti 5.1.

Taoauna 5.1.

Pasnocts nByx
CKJIaJIbIBAEMBIX
YPOBHEW 3BYKOBOTO
JIABJICHUS

0 1 2 3 4 5 6 7 8 9 |10 | 15| 20

JloGaBKka k Oomee
BBICOKOMY YPOBHIO
3BYKOBOT'O
JIaBJICHUS

3 25| 2 |18|15|12| 1 (08|06 |05|04(02| O

[To Tabiuie MPOM3BOAMUTCA MOCIEAOBATEIbHOE CIIOKEHHE YPOBHEW, HauWHas C
MaKCHMaJIbHOTO, B CJIEIYIOIIEM MOPSIKE.
1. Onpenenstor pa3HOCTh ABYX CKJIAJbIBAEMBIX YPOBHEN.

2. Ilo ycraHoBieHHON pa3HUIlE MO TaOJHIE OINpEeAestoT J00aBKy K OoJee
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BBICOKOMY YPOBHIO.

3. Ilpou3BoasT ClOXKEHHE MOJYyYEHHOW JT00ABKU M OOJBIIErO U3 CKIIAJbIBAEMbIX
YPOBHEN.

4. Ananoru4sHsle IEUCTBUS MPOU3BOAAT C MOIYYEHHOM CyMMOM JBYX YpPOBHEH U
TPETHUM YPOBHEM U T. II.

Ecnu pa3HocTh MeXQy HauOOJIBIIMM M HAUMEHBIIUM YPOBHSMH HE MPEBBIIIACT 7
nb, TO cpenHee 3HayeHHE YPOBHSA [ NPUOIMIKEHHO pPaBHO CpEIHEMY

apu(pMETHIECKOMY 3HAUCHHUIO BCEX YPOBHEH, BRIUUCIIEMOMY 10 (hopmyIie

n

L,

1

o2 (5.3)

|

5.1.2. CymmapHbIii ypoBeHb LIyMa OT # 0JJMHAKOBBIX HCTOYHUKOB B

PaBHOYAAJICHHOM OT HUX TOYKe, Ab:
L = L,+10Ign, (5.4)
rae L; — ypoBeHb 1iryma 0IHOTO UCTOYHUKA, 1b;

n— 4ucio uctouHukoB mryma; 10lgn — mobGaBouHas BeaMuYWHA K YPOBHIO IIyMa

oJHOrO McTouHnka. Hke npusenensl 3Hauenus 10 Ig n:

Yucno ucToyHUKOB 1mryma | 1 2 3 4 5 6 8 10 |20 | 100
n

Jlo6aBounass BenuuuHa K | O 3 5 6 7 8 9 10 |13 |20
YPOBHIO IIyMa OJHOTO
ucrounuka 10Ign, nb

5.1.3. ONPEJAEJEHHUE YPOBHEH 3BYKOBOI'O JABJIEHHUS B
PACUETHBIX TOYKAX

OxTaBHbIE YPOBHH 3BYKOBOTO AaBieHus L, 1b, B pacueTHhIX TOUKax copa3MepHbIX
NOMEIICHHH (C  OTHOIIEHHMEM HauOOJbIIEro TeOMETPUYECKOro pasmepa K
HauMeHbllleMy He Oosiee 5) mpu paboTe OJHOTO HUCTOYHMKA IIymMa CIEayeT

onpenensaTs o Gopmye

+_

4
L= |jN+10|g(§7;';D2 kBj’

(5.5)

rae L, — OKTaBHBIN YPOBEHB 3BYKOBOM MOIIIHOCTH, 11b;
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X — KO3(PPUIMEHT, YYUTHIBAIOMNUN BIUSHUE OJFDKHErO TOJS B TEX CIIydasX,
KOT'JIa pacCTOSIHHE ' MEHBIIIEC YABOCHHOTO MaKCMMAJIbHOTO rabapuTa ucTtouHuka (I <
2l,acc) (MPUHUMAFOT 110 mabauye 5.2.);

® — (akTOp HANPaABICHHOCTH WCTOYHHMKA IymMa (I HWCTOYHUKOB C
paBHOMEpHBIM u3nyucHueM @ = 1);

() — mpOCTPAaHCTBEHHBIA YTON H3IIyYCHUsS HCTOYHHMKA, paia. (MPUHUMAIOT IIO
mabauye 5.3.);

I — pacCTOossHHE OT aKyCTHYECKOTO IIEHTpa HMCTOYHHKA ITyMa JIO PacueTHOU
TOYKH, M (€CIM TOYHOE TIOJIO)KEHHWE AaKyCTHYECKOro IIEHTpa HEM3BECTHO, OH
MIPUHUMACTCS COBIAIAIONINM C T€OMETPUICCKIM IICHTPOM);

k — xo3ddunment, yautpiBarommii HapymeHue AudQy3HOCTH 3BYKOBOTO TOJIS B
noMeueHn (MPUHUMAIOT 1O mabauye 5S.4. B 3aBUCUMOCTA OT CPEIHETO
k03¢ duIrenTa 3ByKONOIIOMEHHUS Olcp);

B — aKycTHUecKasi TOCTOSIHHAS OMEIICHHS, M, OTpeIessieMast 1o hopMyIie

A

1-«,

, (5.6)
A — JKBUBAJICHTHAA IJIOIIIAAb 3ByK01‘IOFJ‘IOHJ;eHI/I$I, MZ, onpez[enﬂeMaﬂ 10 (1)OpMyJIe
A:Zaisi+ZAjnj, (5.7)

i=1 j=1

oj — ko3 dunmenT 3BykomnoromeHus i-it nosepxuoctu (maba. 5.6., 5.7. u maon.
35 mpuIIoKeHus);
: - 2.
Si — momaap i-if MOBEpXHOCTH, M,
Aj — SKBHBaJICHTHas IUIOIIA[b 3BYKOHOIJIOMICHUS J-TO IITYYHOTO MOTJIOTHTEII,
2.
M,

nj — KOJIUYCCTBO j-BIX IITYYHBIX HOFJ’IOTI/ITCJ'IGI\/'I, IIT.;

Olgp — CPEIHUI KOA(PPHULUEHT 3ByKONOIIIOMIEHNUS, ONPENEIAEMBIH 110 (hopMmyIie
Ay =— | (5.8)

. 2
S — cymMapHas mionaap OrpaxKJIarolIrX MOBEPXHOCTEN MTOMEIISHUS, M”.
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Taoauma 5.2.
M yaxe % 10 Igy, ob
0,6 3 5
0,8 2,5 4
1,0 2 3
1,2 1,6 2
1,5 1,25 1
2 1 0
Ta6auna 5.3.
YcaoBus n3TydeHUS Q, [10lgQ, nb
pa.
B npocTpaHcTBO — HMCTOYHMK Ha KOJOHHE B MoMelieHuu, Hal4n |11
MayTe, Tpyoe
B monynpocTpaHcTBO — MCTOYHHMK Ha TOJY, Ha 3eMJie, Ha CTeHe |2 |8
B 1/4 mpoctpaHcTBa — HUCTOYHHUK B JBYXI'paHHOM yriy (Ha|m |5
1oJ1y OJIU3KO OT OJIHOM CTEHBI)
B 1/8 mpocrpancTtBa — HMCTOYHMK B TpexrpaHHOM yriy (Ha|m/2 |2

10Ty OJIM3KO OT JIBYX CTEH)

Taoauna 5.4.
Olep Kk 10 1g k, nb
0,2 1,25 1
0,4 1,6 2
0,5 2,0 3
0,6 2,5 4

I'pannuHbil paguyc r,,, M, B IOMEIIEHUWU C OJHMM HMCTOYHMKOM INymMa —

pacCToOAHNEC OT aKyCTHYCCKOI'O LICHTpa MCTOYHHKA, HAa KOTOPOM IINIOTHOCTH SHEPIHUHU

MPSIMOrO0 3BYKa paBHA IUIOTHOCTU SHEPTUU OTPAKEHHOTO 3BYKA, OINPEICISIOT IO

dbopmyie

LB
& 40

(5.9)

Ecmu WCTOYHMK pacmonoKeH Ha [0y NOMELICHUs, TPAaHUYHBIM paanyc

OTPENIEIISIOT 110 hopMmyJie
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: \/E _[B_
? \8r \2512" (5.10)

Pacuernbie Touky Ha paccTosHuU 10 0,51, MOKHO CYMTATL HAXOIAIMMUCS B 30HE
JEUCTBUA MPSMOTO 3ByKa. B 3TOM ciyyae OKTaBHbIE YPOBHU 3BYKOBOTO JIaBJICHUS
CJIEIyET ONPEACIISTh MO (hopmyIie

L=L,+10lg®+10lg y —20Igr-101g Q. (5.11)

PacueTHbIE TOYKM Ha paccTOSHMH Ooiyiee 2r,, MOXKHO CUMTaTh HAXOJSAIIUMHUCS B
30HE JIEMCTBUS OTPAXKEHHOTO 3ByKa. B 3TOM cliydyae OKTaBHbIE YPOBHU 3BYKOBOTO
JABJICHUS CJIEAYET ONPEACATh 1o hopmylie

L=L,-10lgB-10Igk +6 . (5.12)
OxkTaBHBIE YPOBHH 3BYKOBOTO JaBjieHus L, 1b, B pacueTHBIX TOUKaX COPaA3MEPHOTO
MMOMEIIEHUS C HECKOJILKUMU UCTOYHUKAMU IITyMa CJeAYyeT ONpeaeisaTh 1o hopmyie
010" D 4
L=10lg (;#+E;m“% J , (5.13)
rie Ly — OKTaBHBIM ypOBEHb 3BYKOBOM MOIITHOCTH I-r0 UCTOYHHKA, 1b;

Yi» i, i — T0 ke, uto U B popmynax (5.5) u (5.10), HO A1 I-TO UCTOUHMKA,;

M — YUCJO UCTOYHUKOB IIIyMa, OJMKAMIINX K PACUCTHOW TOYKE (HAXOSIIMXCS
Ha pacctossHuM I; < O5I,,,, TA€ [, - pPACCTOSHHE OT pPACYCTHOW TOYKU [0
aKyCTHYECKOTO IEHTpa OJMMKaiIIero ICTOYHUKA 1yMa);

n — 00111ee YNCJI0 UCTOYHUKOB IIIyMa B IIOMEIICHUU;

k u B— 10 e, uto u B popmymnax (5.5) u (5.12).

Ecnm Bce 7 HICTOYHMKOB MMEIOT OJIMHAKOBYIO 3BYKOBYIO MOIIIHOCTB L, TO

101g ilOo’lW‘ =L, +10Ign (5.14)

i=1

5.2. ONPEJEJIEHUE TPEFYEMOI'O CHUKEHUSI YPOBHEH IIIYMA

Tpebyemoe cHmxkeHue ypoBHeu myma AL,,,, 1B, B OKTaBHBIX MOJj0Cax 4acTOT WIH B

mps
YPOBHSIX 3BYKa, ABA, clielyeT OonpeaesaTh A KaXI0W pacueTHONW TOUKH,
TpeOyeMoe cHUkeHHE OKTaBHBIX ypoBHEH 3BykoBoro nasinenus Al,,, nb, wam

ypoBHs 3ByKa AlLa,,, 1A, B pac4eTHOM TOYKE B IOMELIEHUH CIIELYET ONPENEIIATS!
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a) MpU OJHOM UCTOYHHKE IIyMa — 1o ¢popMyIie
AL,, =L-L,,, (5.15)

rae L — oxTaBHBI ypoBEHb 3BYKOBOIO JaBiieHMs, 1b, Wi ypoBEHb 3ByKa OT
ATOr0 UCTOYHUKA Iyma, 1BA, paccuuTaHHBIA B paCYETHON TOUKE;

Lson — ONMYCTUMBIN OKTaBHBI YPOBEHb 3BYKOBOI'O JaBlieHUd, 1b, WM ypoBeHb
3ByKa, 1bA

0) Mpu HECKOJIBKUX OJTHOTHITHBIX OJJHOBPEMEHHO pa0OTaIOIIMX UCTOYHUKAX IIyMa
(Hammpumep, COOPOUHBIIL 11eX) — 10 opmyJie

Ame.cy.w = Lcy.w - Ldon ' (516)

rae Ly, — OKTaBHBIM ypOBEHb 3BYKOBOT'O HABIECHHUs, 1B, WM ypOBEHb 3ByKa B
pacueTHO# Touke, 1bA, paccuntanHbie 1o popmynam (5.13) u (5.14);

Lo — TO ke, uTo U B hopmyite (5.15);

B) MPU HECKOJHKUX OJHOBPEMEHHO pPa0OTAIOMIMX U PACIOJIONKEHHBIX TPYIIaMH
MCTOYHHMKAX IIyMa, CWJIbHO pPa3IUYarolIMXcsl MO YPOBHSM 3BYKOBOW MOUIIHOCTU
(6omee 10 nb):

- B pacUeTHOM TOYKE B IICHTpE HanboJjiee MyMHOU rpynmbl — 1o Gopmyie (5.16),
rne L., — OKTaBHBIC ypOBHM 3BYKOBOIO [aBJICHHA WM YPOBHHM 3BYyKa,
paccuutanusie 1o ¢opmyne (5.13); Ly, — IOMYyCTUMBIH OKTaBHBIH YPOBEHb
3BYKOBOI'O JIaBJIEHUS, Ab, NUJIX YPOBEHB 3BYKa, AbA;

- B PacueTHON TOYKE B ILIEHTPE TPYyII Oojee TUXUX HUCTOYHHKOB IIyMa — II0
dbopmyite (5.16);

') B TOMENIEHUIX 0€3 UCTOYHUKOB IITymMa 1o ¢opmyJie

AL, =L -L,, +10lgn, (5.17)
riae L — OKTaBHBI ypOBEHb 3BYKOBOIO JaBJIeHMsA, 1b, nim ypoBeHb 3BYKa, IbA,
paccYMTaHHbIEC OTAEIBHO OT KaXKI0TO BHEUTHErO MCTOYHHMKA IiIyMa 110 7.8;

n — 0o0111ee YMCII0 BHEIIHUX UCTOYHUKOB LITyMa;

Lyon — JOMYCTHMBIN OKTAaBHBII ypOBEHb 3BYKOBOTO JaBiieHUS, 1B, uim ypoBeHb
3ByKa, 1bA.

Ha TCPPUTOPUAX, a TAKIKC B IIOMCIICHUAX, I'IC YCTAHOBJICHBI NCTOYHHUKHN C CUJIBHO
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Pa3IMYaONIMMUCS YPOBHSMH 3BYKOBOM MOIIHOCTH, 3ariylIEeHHE IIyMa CIEAYeT
HauMHATh C HauboJjiee IIYMHBIX MCTOYHUKOB. Ko3Q@HIMEHT 3BYyKOMOIIIOMIEHUS
BO3/yXa JaH B mabauye 36 NPUIIOKEHUSL.

TpebyeMyro 3BYKOM3OJSIMIO BHYTPEHHUX OTrPaXJAIOMIMX KOHCTPYKIMHA B
IIPOM3BOJICTBEHHBIX 3/IaHUAX, & TAKKE OTPAXKIAIOIMUX KOHCTPYKLIHM, OTHCIIAIOIINX
3aIIMINAEMBIE OT IIyMa IIOMEIIEHUS OT IMOMENICHUM C HCTOYHUKAMHU IIyMma,
HEXapaKTEpPHBIMHU ISl MTOMEIICHUMN, MEePEUYUCICHHbIX B mabauye 37 TPUIOKEHUS,
CIIeNyeT ONpeNeNATh B BHJE M30JMHM BO3AYMIHOro myma R,, nb, B OKTaBHBIX

MOJIOCaX YacTOT HOPMHUPYEMOTO AHAIa30Ha.
5.2.1. 3ByKkou30/ s OTPAXKAAIOIMMI KOHCTPYKIMAMHA

OrpaxgaromuMy KOHCTPYKIUSIMA MOTYT SIBJSITBCS CTEHBI 3AaHUN (KUIBIX H
IIPOU3BOJCTBEHHBIX), OTJECIBHO CTOSIIMX KAaOMH ONEPaTUBHOIO MEPCOHANA, KOXKYXH,
3aKpbIBatONIMe IIyMHOE oOopyaoBanue. [lo00HBIE KOHCTPYKLHMH OOECHEYUBAIOT
3BYKOU3OJISIIIMIO BO3AYLIHOTO IIIyMa, T.€. OCJIA0JIAIOT MAJalollyl0 Ha HUX 3BYKOBYIO
BOJHY. IIpy pacuerax 3ByKOM3OJSLMIO BO3AYLIHOIO IIIyMa MOXHO ONPENEIIUTH IS
KOKIO0M CTaHAAPTHOM TOJOCKI YacTOT (paccUUTaThb CHEKTP 3BYKOM3OJIALUU
BO3YILIHOTO LIyMa) WK — NpuOImkeHHo — B 1BA. Pacuer cnekTpa 3ByKOU30ISIUH

qamic BBIIIOJIHAIOT l"pa(bOaHaJ]I/ITI/ILIeCKI/IM MCTOOOM.

R.! .‘L
I[B =
40 Puc. 5.1.
8 1E/okT Yacmommnuas
30 Xapakxmepucmuxa
B 38YKOU30NAYUU
Rz | Re KOHCM
IDVKYUU U3
20 4 nB/okT memanna
10 |
fa |[fe
l | | | | | | l l >

315 63 125 250 500 1000 2000 4000 8000 fI'n
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C}’HIHOCTB MCTOJIa 3aKJIHOYaCTCA B IMOCTPOCHUU YaCTOTHOM XapaKTCPHUCTUKU

3BYKOM3OJIMNU KOHCTPYKIIHUH. BI/I,II YaCTOTHOM XAPAKTCPUCTHUKHN U €C IMapPpaMCTPhbI

3aBUCAT OT Marepuajga KOHCTPYKUUHU. /[ KOHCTPYKUMH U3 METauIa, CTEKJIA U T.II.

BHUJI YaCTOTHOM XapaKTepUCTUKH MpeACTaBiIeH Ha puc. 5.1., a ee mnapamerpsl

OTPENIENIAIOTCA 10 JaHHBIM mabi. 5.5.

Taoauma 5.5

ITapaMeTpbl YACTOTHOI XapaKTePUCTUKH JJIA puc. 5.1

Marepuan fg, 't fe, ' Re, |Rg,
nb nb

Cranb 6000/h | 12000/h | 39 31

AJIITOMUHUEBEIE 6000/h | 12000/h |32 22

CILJIABBI

Crexio crummkargoe | 6000/h | 12000/h | 35 29

Crexio 17000/h | 34000/h | 37 30

OpPraHUYECKOE

Aco6ecrorementasie | 11000/h | 22000/h | 36 30

JIUCTBI

Cyxas mtykarypka | 19000/h | 38000/h |36 |30

[lpuMedanue. h— TonmmHa orpaxaeHus, MM
Tab6auua 5.6

Ko3gdpuuueHT 3ByKONOTJIOIIEHUS CTAIM O ¢rany

f,I'm |[315 63 125 250 500 1000 | 2000 |4000 |8000
e 10,06 1005 006 007 (008 |009 |010 |0,211 |O,11
Tabauna 5.7
Kos(ppunmenT 3ByKONOIIOMIEHN IIOPOIOHA O qp
f,IT'm |315 63 125 250 500 1000 | 2000 |4000 |8000
0,4 0,5 0,6 0,7 0,8 0,9 1 1 1

X nop
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BriOpaB Marepuan ¥ TONIMMHY OTPa)KIAOIIEH KOHCTPYKIUH, 1O JaHHBIM maobiL.
5.5 ompenensoT mapameTpsl YacTOTHOM xapaktepuctuku fg u fc, I'm, Rg u Rg, ab.
CTposIT YacCTOTHYIO XapaKTEPUCTHKY B COOTBETCTBUM € puc. 5.1 u mo Heul ms
KaXJ0M OKTaBHOM MOJIOCHI OMPEAEISAIOT 3BYKOU3OJIALUIO BO3YIITHOTO IyMa JAaHHOU
KoHCTpyKIHeH, Ry. OKoHUaTeNIbHO 3BYKOM3OJIAIUS KOHCTPYKIIMU Ry, ompenensercs
C YYETOM BIIUSIHUSL OTPAXKEHHBIX 3BYKOBBIX BOJIH 1O OJHOMY U3 CIIEAYIOIINX

COOTHOIIICHUWH:

e IPU PACHPOCTPAHEHUH 3BYKA CHAPYXXH B MOMelleHHE (KaOWHYy) WU TIpH

pacrpoCTpaHEHUH 3ByKa U3-TIOJ KOKYyXa HapyxKy
Rox= Rs+10Ig(Z o ;. Si/Z S)), ab; (5.18)
e TPU PACIPOCTPAHECHUH 3BYKA B CMEKHOE MMOMEILICHHUE
Rx= Rs+101g(B,/Sy), nb, (5.19)
rjae Sj— mionaasr MOBEPXHOCTH, UMEIOIIeH KO (PUITMEHT 3BYKOIOJIOMIEHUS O |;

Sx— TUIOIIAIh KOHCTPYKITUH Yepe3 KOTOPYIO B CMEKHOE MOMEIICHNUE MTOCTYIAeT IIyM,

2
M.

BI/I — IIOCTOsAHHAA H30JHUPYCMOI'O0 ITOMCHICHH:A, OIIPCACIIACTCA I10 COOTHOHMICHHAM

(5.20) u (5.21):
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2
Ecnu kOHCTpyKIMsT HEOTHOPOIHA, T.€. COCTOUT M3 N 3JIEMEHTOB, IUIOMIABI0 Sj, M*,
UMEIOIIUX  3BYKOM3OJSAIUI0O Ry, TO OSKBUBAJICHTHAs 3BYKOM3OJSALMS  TaKOW

KOHCTPYKIHUHU OIIPCACIACTCA 110 CICAYIOMICMY COOTHOIICHUTO!

1

R, =10lg—

TL1070M

S, . 1B, (5.22)

rae S, =X S;.

IIpy OpUEHTHPOBOYHBIX pacyYETax 3BYKOM3OJSALINUI0 KOHCTPYKIIUM MOXKHO ONPENEIIATh

110 COOTHOILICHUAM:

JUISL OTpaXKJeHU U3 OETOHA, KUpIKUYa U T.11.

R=22Ig(m) — 12, nBA,; (5.23)
e JUISL OTPAXKAECHUN U3 CTAIA TOJIIHUHOMN 1+ 10 MM
R=22+91g h, nbA; (4.22) (5.24)
o JUIS OTPAXKJACHUN U3 CTEKJIA TOJIIMHON 2+ 10 MM
R=18+8,5- 1g h, nbA; (5.25)
e ISl OTPAXKJICHUN U3 OPTAHMYECKOTO CTEKJIa TOMMUHON 5+ 30 MM
R=12+12lg h, nbA, (5.26)
rae m—macca 1 m° KOHCTPYKLIMH, KT

h—toJrHa KOHCTPYKIIMU, MM.
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Yd4er HEOMHOPOAHOCTH KOHCTPYKIIMU IPOU3BOJUTCS 1O COOTHOIICHHIO (5.22).

3BYKOU30IHMPYIONIAsl CIIOCOOHOCTh MPerpaja yka3aHa B maodauye 37 IpUIoKCHUS
Ilopsinok pacyera

1. Onpenensercst crieKTp ypoBHeW 3BykoBoro gasieHusi(L) Ha pabouem mecte npu
OTCYTCTBHUHU 3BYKOHU3OJHUPYIOHICTO KOXKYXa HJISI BCEX OKTABHBIX ITOJIOC!
L=Ly+10lgd-101g02-201zgr (5.27)

2. OmpenenstoT 3BYKOHM3OJUPYIONIYI0 CIOCOOHOCTH(R) MeTammueckoro Koxyxa

rpaoaHaTUTUYECKUM METOAO0M:

a) CTPOAT YaCTOTHYIO XAPAKTCPUCTUKY H30JIAIHUHW BO3AYIIHOI'O ITyMa OIpaXKIACHUCM

u3 Metaia (puc. 5.1)

0) no rpaguKy ONpeAessaioT 3BYKOM30JHUPYIOIIYIO CHOCOOHOCTh METaUIMYECKOIrO

KO’)Kyxa R BO BCeX OKTaBHBIX IIOJIOCAX:

3. OnpenenstoT 3ByKOU30JIHMPYIOMYI0 CIIOCOOHOCTh METAJUTMYECKOTO Kokyxa Ry ¢
Y4ETOM 3BYKOTIOTJIOIICHUS CTAJIN JUISl BCEX OKTaBHBIX IOJIOC:
R, =R+10lga

4.YpoBHM 3BYKOBOT'O JIaBJIEHHUS Ha padOyeM MECTE C Y4ETOM 3BYKOM3OJUPYIOLIEH

CIIOCOOHOCTH METAJIMYECKOTO KOXYyXa OJI1 BCEX OKTABHBIX ITOJIOC!

La=Li- RE. (5.29)

5. OmnpenensitoT 3BYKOU3OJIHPYIONIYI0 CIMOCOOHOCTh METaJUIMYECKOro Koxkyxa Ry,
BHYTPCHHSSA MTOBEPXHOCTh KOTOPOTO MOKpHITA 3BYKOMNOTJIOIIAIOIIUM

MaTepuaioM(HarpuMep MOPOJIOHOM) JJISl KaXKJ0il OKTABHOM IMOJIOCHI:
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R, =R+10lga
K g nop (530)
6.0HpeI[€JI$HOT YPOBHU 3BYKOBOI'O OABJICHUA Ha pa60t1eM MCCTC C YUYCTOM
SBYKOHSOHI/Ipy}OI[IGfI CHOCO6HOCTI/I MCTAJUNIMYCCKOT'O KOXKYyXd, BHYTPCHHIA
IMOBCPXHOCTL KOTOPOI'O IOKPbITA 3BYKOIIOIIOHIAOIIUM MATCPHUATIOM. Pacuet

MIPOBOAAT JJISI K&KJIOM OKTaBHOM IOJIOCHI

(5.31)

I[aHHI)IC BHOCIT B Ta6JIHIIy:

f,I'm |315 63 125 250 500 1000 |4000 |8000

Cpasnenue pesyrbmamog 6 maba. NOKA3bleaem, HACKOJbKO — 803pacmaem
aghghexmusnocms  36YKOUBONAYUU  KONCYXA NPU  HOKPLIMUU €20  GHYMPEHHell

Nno6EPXHOCMU 36YKONO2JA0WArOWUM MAMePUAIOM.

5.2.2. PacueT 3ByKONOIJIOIAKIIUX 00JTUIIOBOK

B rurunenndeckoil nmpakTUKe MoJ NTyMOM TOHUMAOT JIFOOOW MEIIAroNuil 3BYK.
3BYKOM Ha3BIBAIOTCS KOJICOAHMS YACTHI] YIIPYTOH CPEIbl, YaCTOThI KOTOPBIX JIeXkKaT B
00JTaCTH BOCHPHUATHSA YEIOBEYECKUM CIYXOM. OTa 00JacTh MPUOIU3UTEIHHO
orpanuyeHa npeaenamu ot 20 go 20000 I'm.

[IIym, pactipoCTpaHSIOMIMUIACS IO BO3AYXY, MOKET OKa3bIBaTh BPEIHOC BIMSHUC
Ha Jrojed. OCcoOCHHO TOABEPKEHBI BO3JIEUCTBHIO ITyMa paboune CTPOUTEIBHBIX

cnenuaibHocTel. [IpeBpilieHne npeaeabHo AOMYCTUMOTO YPOBHS IIymMa Ha pabodmx
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MECTax SIBJISIETCS OCHOBAaHUEM OTHECEHUS YCIOBUN TPyJla K BPEIHOMY WIIH ONTACHOMY
KJ1accy.

JUIs CYHIECTBEHHOIO CHIJKEHHUs IOymMa Ha NYTH €ro paclpoCTPaHECHHUS
YCTPaWBaIOT 3BYKOM3OJUPYIOLIME TMperpagbl B BHUJAE CTE€H, MEPEropojoK,

HeperLITHﬁ, CIICIIUAJIbHBIX 3BYKOHU3O0JIHUPYIOHINX KOKYXOB U 9KPAHOB.

OOnuioBKka  BHYTPEHHHX  TOBEPXHOCTEH  MPOU3BOJCTBEHHBIX  IMOMEHICHHI
3BYKOITOTJIOLIAIOLIMMH MaTepuaiaMu 00eClieunBaeT 3HAUNTEIbHOE CHUKEHHE 1IyMa.
3BYKOIIOTJIOLIEHNE HEKOTOPBIX IITYYHBIX 3BYKOIOTJIOTUTENEH yKa3zaHa B mabiuye

38 mprtoKeHUSI.

3BYKOTOTJIOMAOME OOJUITOBKH Pa3MEIIA0T Ha MOTOJKE W BEPXHUX YACTAX
cTeH. MaKkcHMaJIbHOE 3BYKOIIOTJIONICHHUE IOCTUTACTCs TIPH 00 IUIlOBKEe HEe MeHee 60%
0O0IIIeH IUTOIIAAN OTPaXKAAIOIINX ITOBEPXHOCTEH TMTOMEIIESHHUS.

[Ipu mpoBeneHWM pPAcUETOB, CBSI3aHHBIX C CHWKCHHEM ITymMa Ha pabouymx
MecTaxX, MUCIOJIb3YETCS PsJl aKyCTUYECKUX XapaKTEPHUCTUK MOMEIICHHS: MOCTOSHHAS
nomereHust B (maba. 5.8.); 3KBHBaJIeHTHAS IJIOMIAAb 3BYKOIOTIIOIMICHUS A; CPETHUI
K02 (D (PUITUEHT 3BYKOIOTIIOMICHHS .

[TocTostHHYIO TIOMENIeHUsT B aKycTHYeCKHM HeoOpaOOTaHHOTO IOMEIICHUS

OTIPENICIIIOT 110 (hopMyJIe:

B = Biooo * Hiooo (5-32)

. 2
rae By, — IMOCTOSTHHAs TOMEIEHUs Ha cpeaHereoMeTpudeckoit yactore 1000 I'u, M.

3.
Omnpenensiercs mo maoba. 5.8. B 3aBUCUMOCTH OT 00beMa IToMelieHus V , M,
Wi — YACTOTHBIM MHOXKHUTEJb, ONPEACISIEMbIN M0 mab. 39 MPUIIOKEHUS IS

yactoTtsl 1000 I'11.
IIpy WM3BECTHOM MNOCTOAHHOW IOMELICHUA B I KaXKIOW OKTABHOM IOJIOCHI

2
MOJKHO BbIYMUCIIMTH SKBUBAJICHTHYIO ITNIOHIA/Ib 3BYKOIIOTJIOIICHUA, M
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A B
B : (5.33)
—+1
S
rie S — oOmas cyMMmapHas IUIOMAAh OTPAKIAIOIINX TIOBEPXHOCTEH
ITOMEIIEHNS, M-,
Taoauma 5.8.
3HaveHMsI MOCTOSIHHOM NMOMeeHust B,
2
XapakTepuCTHUKA TTOMEIICHUS Biooo» M
C HeOOMBIITUM KOJIMYECTBOM JIH0IeH (11exa 3aB0o10B DB, v
METaJI000padOTKHU, BEHTUISIIIMOHHOW KaMephI U T. 11.) 20
C xecTKOM MeOepl0 W OOJBIIUM YHUCIOM JIIOAEH WIH C
HEOOJIBIIUM  YHCIIOM JIOAEH W MATKoi  MeOembro |V
(;taboparopuu, TKaIKue, 10

nepeBooOpadaTeIBarONIve 11exa, KAOMHETHI U T. 11.)

C GoJIBIIIMM YHUCIIOM JIOJIEH M MSTKON MeOenblo (KOMHAThI
yNpaBJIeHUM, 3ajbl PECTOPAHOB, Mara3uHOB, BOK3aJoB, |V
HUT'paJIbHBIC 3aJIbI, 6
YKUJIbIE TTOMEIICHUS )
[Tomenienus co 3ByKonoryomaromein o0MMuoBKoi norosnka u |V
JacTH CTCH 15

30Ha OTPAKEHHOTO 3BYKa ONPENEISIETCS BEIUYMHON MPEAEIBHOrO paauyca r
P

T. €. paCCTOAHHUCM OT MCTOYHHMKA IIyMd, HA KOTOPOM YPOBCHBb 3BYKOBOI'O IAaBJICHUS
OTPAKCHHOI'O 3BYKa pPABCH YPOBHIO 3BYKOBOI'O JaBJICHUA IIPAMOIO 3BYKA,
H3JIy4acMOro faHHbIM HCTOYHHUKOM.

Ecau B IMOMCIICHUN HAXOAUTCS HCCKOJIBKO OJHWHAKOBBIX HMCTOYHHMKOB IIyMa,

MpeIebHbIN paiyCc MOXKET OBITh OMpeIelieH 1Mo Gopmyie,
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Mip =0,2 BBOOO ) (534)

n

. 2
rae By, — MOCTOSIHHAA MOMEIIECHUS Ha cpeaHereomerpuueckor yacrore 8000 [, m

Bsooo = Biooo * Msooo s (535)

N — YHUCII0 OJIMHAKOBBIX HCTOYHUKOB IITyMa;

Hgopo — YACTOTHBIA MHOXXHTEIb, OTIPEIACIAEMBIN 10 mabn. 39 MPUIOKEHUS IS
gactoTtsl 8000 I'1.

MaxkcruManbHOE CHIJKEHHE YPOBHS 3BYKOBOTO JIaBIICHUSI AL B Ka)KJIOH OKTaBHOMN
MOJIOCE TMPU NMPUMEHEHHH 3BYKOIIOTJIOIIAIONIUNX ITOKPBITUH B PAacYCTHOH TOYKeE,

pacmoJoKeHHO! B 30HE OTPaKEHHOTO 3BYKa, OTpeesieTcs no ¢popmyie, n1b

B

AL =10 Ig(gj , (5.36)
rie B — TMOCTOSHHAas  IIOMEIIEHHS  IOCJIE  YCTAHOBKM B HEM
3BYKOIOTIAMAOIINX KOHCTPYKIMH, M.

[TocTossHHast ToMemieHUss B B aKycTHYeCKH 0OpabOTaHHOM IOMEIIECHUHN

2
OIIPCACIIACTCA 110 3aBUCUMOCTH, M

. A+ AA
1-a,

B , (5.37)

rac A1 — OKBUBAJICHTHA IJIOIIAaAb 3BYKOIIOTJIOMICHWA ITOBECPXHOCTAMU, HC 3aHATBIMHA

~r ~ 2
3BYKOIOTJIONIAIOIIEH OOIUIIOBKOM, M
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A =0a€-S,, ; (5.38)

o = cpeaHuil Ko3(P(UIMEHT 3BYKOIOIJIONIEHUS aKyCTUYECKH 00pabOTaHHOIO

MOMETLEHUS
+ AA
o = AT AR, (5.39)
S
@ — CpeaHul KO3(QQPUIMEHT 3BYKONOIJIOIIEHNUS B IIOMELIEHUH O €ro
aKyCTH4eCKON 00paboTKH
B
o= ; 5.40
B+S ( )

S — oOumras cymmapHas Ijomab OrpaXkJarolINX MOBEPXHOCTEN MOMENIEHUS,

2.
M,

AA— BCINYHHA CYMMApHOIO I[O6aBO‘-IHOFO ITOIJIOIICHU A, BHOCHMOTI'O

o o 2
KOHCTPYKIUCH 3BYKOIIOTJIOIIAIOIICHU 06J'II/ILIOBKI/I HJIM HITYYHBIMU HOTJIOTHUTCIIAMHA, M

AA =05 " Sopn + Asyp - Ny s (541)

Oogn — PEBEpOEpanMOHHBIN KOA(DOUIIMEHT 3BYKOIOTJIOMICHHUS] KOHCTPYKITUU
OOJIMIIOBKH;

Sos; — TUIOMIAb OOMMIIOBAHHBIX TTOBEPXHOCTEH, M°

A,, — DKBHBAJCHTHAS IUIONIAAh  3BYKOIOIJIONICHUS  OJHOTO  INTYYHOTO

2.
3BYKOIIOTJIOTUTCIIA, M

N, — YUCJIO IUTYYHBIX MOTJIOTUTEIEH.

5.2.3. DxkpaHupoBaHUEe HCTOYHUKOB IIyMa
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Ecmu mexny ncrounnkom mryma (UIII) n paGounm MecToM pacronox)uTh Mperpany,
oOnagaronryr0 0ECKOHEYHO OOJBIION 3BYKOM3OJSLUEH, pa3Mepbl KOTOpOW OoJblie
JUTMHBI 3BYKOBOM BOJIHBI, TO 3a HEW oOpa3zyercss akycTudeckas TeHb. OJHAKO 4acTh
BOJIH, Orubas Kpas mperpajpl, momajaeT B o0jactb TeHU. CHUXKEHUE YPOBHS
3BYKOBOTO JIaBJICHUSI TaKOW OECKOHEYHO JUIMHHOW TMperpazoi  (dKpaHOM)

PacCCUYUTHIBACTCS MO 3aKOHAM AUPPAKIUU TTO PopMyIie:

~J2TTN

AL, =20lg|
th(2nN 1B (5.42)
N=2-§ /) (5.43)
& =a+b-d, (5.44)

rae N — uucno @penens;
a, b, d — onpenensrorcs mo puc. 5.2., m;

A — JUTHHA 3BYKOBOU BOJIHBI, M.

o

Frd

Puc. 5.2. K onpenesnienuio yucen @penesis

Ecnu skpan pacnonoxeH Tak, 4ro at+b=d, To A L,,=0. Ecau okpaH uMeeT KOHEUHbIE
pa3Mephl, TO IITyM OTHOAET ero CO BCEX CTOPOH U TOT/Ia CHIKEHHE YPOBHSI 3BYKOBOTO

JIABJICHUS] TAKUM DKPAHOM OMpeeIisieTcs o cooTHoIeHuo [ 4.1] :
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ﬁ]-_"lm}[ =-1 Ulé]. U_U’IIELEI +1 U_U’l'ﬂL:'JE +1 O_U’IEL:':B )
> b, (5.45)

rane A L, — paccunthiBactcs 1o cooTHomieHusMm (5.42)+ (5.44) nmias ciydaeB
orubaHus dKpaHa CO BCEX CTOPOH MO PUCYHKaM, aHAJIOTHYHBIM puc. 5.2. Caemyer

IMOAYCPKHYTH, YTO BCC ITIOCTPOCHUA HA puUc. 5.2. BBITIOJIHAIOT B MacmiTade.

Cnedyem nomuums, 4mo 9KpaHvl NPUMEHSAIOM & ClLyYae Npesbluletusi 00NYCIMUMbIX
3HA4eHull YPO8Hs uymMa Ha pabouux mecmax He meHee yem Ha 10 OB u He bonee uem

Ha 20 Ob.

5.2.4. CHHIKeHMe IyMa 000py/A0BaHUSs

[Ipu koHCTpyHpoBaHMM OOOPYIOBAHUS CIEIYET YCTPAaHSATh MPUYUHBI,
MoposKaaroNIye mryMm oobopyaoBanus. Hanpumep:

YCTPaHATh KOHCOJBHOE (OJTHOCTOPOHHEE) pPAaCMOJOKEHUE KOJIEC, IIECTEPEeH M
JPYTUX BPAIIAIONIUXCS YaCTEeH, peIyCMaTpUBasi BTOPYIO OTIOpPY;

MOJIIUITHUKYA KAueHUs 3aMEHSITh TMOJIIMITHUKAMHU CKOJIbKEHUS;

OTKa3bIBaThCsl OT PEAYKTOPHBIX M TUIOCKOPEMEHHBIX Mepefad CO CITMBHBIMU
PEMHSIMH, a BO3BPATHO-TIOCTYNATEIbHOE JBMIKEHHUE PAO0OYMX OPraHOB M JieTajeit
3aMEHSTh BpallaTelbHbIM;

YMEHBINIATh JOMYCK MEXIy COWICHSIOMUMU JEeTAISIMH O0OpYyIOBaHUS U
WHTCHCUBHOCTh BUOpAITU AeTalel ¢ OOJBIIMMHI TTOBEPXHOCTSIMHU (KPBITIIEK, KOPITYCOB
UT. 1.);

MIPUMEHSATH TUTACTMACCOBBIC OSCIITYMHBIC ICTaIIH.

JIis CHWOKCHHSI TITyMa PEKOMEHIYeTCs TPMKAMAaTh PE3WHOBBIC WM BOWJIOUYHBIC
JTUCKH K OOKOBBIM TTOBEPXHOCTSIM IIECTEPEH Iaibamu wim 0o TaMu.

JIiss  yMEHBIIICHHST ad3pPOJUHAMHYECKOTO IITyMa, BO3HUKAIOIIETO IPH JABUKCHUU
ra3oBbIX TOTOKOB C OOJIBIIUMU CKOPOCTSMH, TEPEXOJbl B MECTaX H3MCHCHHUS
HarpaBJeHUs TPyOONpPOBOJA JOJKHBI MMETh YTrOoJ PacKkpbiTus 8—12°, oObruHbIE

KpaHbl Ha arperarax C OTKPBLITBIM BbIXJIOIIOM BO3AYIIHBIX CTpYﬁ B TIOMCHICHUC
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JIOJDKHBI OBITh 3aMEHEHBI KpaHaMu Tuta JIya1o, yCTaHOBICHBI TIYIIUTEN Ha BBIXJIONE
ra30BbIX IOTOKOB.

[lenecooOpa3Ho  WCMONAB30BaTh  TIAYMIUTEINM W3  TMOPUCTBIX  MaTEPHUATIOB
(TIpeccoBaHHBIE METANTOKEPAMUYECKHE, CHHTETUYECKAE HAa OCHOBE IMOJUATHIICHA C
nob6aBkamMu acO0eCTOBOIO BOJIOKHA, CTEKJIOBOJIOKHA M T. 1.). IloromieHue 3ByKOBOM
DHEPIHM TPOUCXOAWT TIPH TMPOXOXKJISCHUM BO3AyXa dYepe3 TMOphl MaTepuaa.
[TpuMeHsIFOTCSI Tak)Ke ceTYaThie TIIYITUTENH.

APpOJIMHAMHYECKUN IIIyM MOXXHO CHM3UTh, IPAaBWILHO BBIOUpas OKPYKHYIO
CKOPOCTh BEHTHJIITOPOB | DJICKTPOJIBUTATEIIS B CHCTEMAaX BEHTHIISAIUH.

ITo yciioBUSM OTHOCHTENIBHOM OECHTYMHOCTH OKPY>KHBIE CKOPOCTH BEHTUJISTOPOB B
MIPOU3BOJICTBEHHBIX MOMEIIECHUSIX C MaJbIM IIIyMOM JIOJDKHBI OBbITH HEe Oosiee 34—45
M/C; B TOMEIICHUSAX C OOJIBIITMM IIyMOM, B KOTOPBIX YPOBEHb HE HOPMHPYETCS, —
40—55 m/c. Kpome Toro, /uisi CHIDKEHHS IIyMa I1eJecoo0pa3Ho 3allpOeKTUPOBATh Ha
YYacTKE BCACBIBAIOIIECTO KaHaJa OOJMIIOBKY CTEKJIOBOJOKHOM C IUIOTHOCTBIO 110 25
KO/M® W YCTAHOBKY TpyOuaTtoro raymmTens. Ilocnennuit mpu mamuHe 1 M CHHU3UT
ypoBeHb 1ryMa 110 15 n1b B quamazone gactot 63 — 8000 ['m. HexoTopoe cHmkeHHE
IITyMa BEHTUJISIIMOHHBIX YCTAHOBOK B MOMEIMICHUH MOXET OBITh JOCTUTHYTO TaKXKe

HaHCCCHHCM BI/I6pOHOFJIOHIaIOHIHX HOKpI)ITI/Iﬁ Ha BO3OYXOBOJEI.

[IIym OT BBIOPOCOB MOKET OBITh CHIDKEH TIYIIUTENsIMUA, HAOWpaeMbIMU U3
HOPMAJIM30BaHHBIX CEKUMU (LMJIMHIPUYECKUH KOPIYC, B KOTOPOM IOMEIlEHa
nepopupoBaHHas oOeuaiika). B mpocTpaHCTBE MeXIy KOPIYCOM M BHYTpPEHHEH
TpyOOH  TMOMEIIAOT  3BYKOMNOTJIOMIAIOMMKA  MaTepuan. IlpumMeHeHne  Takux
riymurened 3pQGeKTuBHO, eciu ux auamerp He npesbimaer 600—800 mm, a AymMHa
6—8 ™. Ilpm Oonpmmx auaMeTpax BHYTPU DIIYIIMTEICH TMOABEIIMBAOTCS
3BYKOIOIJIOTUTENM B BHUJIE LIMJIMHIPOB AvameTpoM okoso 200 MM u jumHOM 1 M u3

METAJTMYECKON CETKH, 3aMOJTHEHHOW MEJIKO(DPAKIIMOHHBIM KEPaM3UTOM.

5.2.5. Bb100p MHAUBHAYAJIBHBIX CPEACTB 3AIMTHI OT IIyMAa

I[J'IS{ 3allMTel OT IOyMa MNIPEAYCMATPUBAIOT TAaKKC HWHAUWBHUAYAJIbHBLIC

CpeICTBa: BHYTPEHHHE MPOTHUBOLIYMbI (TaMIOHBI W BKJIQJABIIIN) W HapyKHbIE
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(HAyIIHUKN).

[Tpu BIOOpE MHIMBUAYATBHBIX MPOTUBOLIYMHBIX IPUCTOCOOTIEHUH CIIEAYET YUECTb,
YTO NMPUMEHEHHE TaMIIOHOB W BKJIQJBIINIEH B YCIOBHUSIX CHJIBHOTO IIymMa (OCOOEHHO
HU3KO- U CPEIHEYACTOTHOT0) Maod(PPEeKTUBHO, TaK KaK UX IUIOTHOE MpUJIEraHue K
YITHOMY TPOXOAY BBI3BIBACT OOJIE3HEHHBIC OIIYIIEHUS, a cllaboe He oOecrneyuBacT
HeoOxoauMoro ocnabnenus 1ryma. bonee sddextuBHbl HaymHuku. OHU 00s1aaI0T
OO0JBIIION 3BYKOM3OJUPYIOIMICH CIIOCOOHOCTHIO, OMHAKO A(PPEKTUBHOCTH 3aIUTHI OT
IIyMa 3aBUCUT OT IUIOTHOCTU TpUJIEraHUs HAayIIHUKOB K TrosioBe. Haumbonee
¢ (dEeKTUBHBI HAYIIHUKKA C KOJBIIEBOM DJIACTUYHOM TPYOKOW, 3amoJIHEHHOMN
KUIAKOCThIO. Takass KOHCTPYKIHMs 00€CIeYrMBAaeT pPaBHOMEPHOE IAaBJICEHUE IO BCEH
IUIOCKOCTH IPUJIETaHUSl HAYIIHUKOB K TrojoBe. KpoMme TOro, HaylmHHUKHU € 5KECTKUM
KPEIUIEHUEM TO3BOJIIIOT U3MEHUTD CUJTY MPUKUMA, HE CHUMAs UX C TOJIOBBI.

D¢ (peKTHBHOCTh MHAMBUYATBHBIX CPEJICTB 3aIUTHI OT IIyMa MPUBEJAEHA B maobil.

40 npuoKeHus.

5.3. 3AIIIMTA OT IMPOMU3BOJICTBEHHBLIX BUBPAIIAIA

HopMmuposanue Budpanui

Tak kak MecTHast U oO11asi BUOpaluK JEeHCTBYIOT Ha OPTaHU3M YeJIOBEKa
MO-pa3HOMY, [Jii HHMX YCTAaHABIMBAIOT W PA3JIMYHBIE HOPMBI MPEAEIIBHO
JOTTYCTUMBIX BUOpAIIU.

HopmupyembiMu mapaMerpamu oOIIe BUOpallid Ha TPEANPUSTUSX SIBISTIOTCS
CPEIHEKBAPAaTUICCKUE 3HAYCHUS KOJICOATEIbHOW CKOPOCTH B OKTaBHBIX IOJOCAX
4acTOT WM aMIUIUTYIbl TEepeMEIleHHH, BO30yXaaeMble MalllMHAaMU M CTaHKaMu
(kpoMe CaMOXOJIHBIX MaIllMH, HaXOJSAIIUXCS B JIBIDKCHUHU) WM TEepelaBacMble Ha
paboune mecra (o, paboume IUTOMAIKU, CUIEHbs). Ecim mpomaomKuTETbHOCTh
BO3JICHCTBUSI BUOpAIlMU MeHee 4 4 B TedeHHe pabodero JHs, JOMYCTUMbIC BEITMUHHBI
BUOparuu yBennmunBaroTcs B 1,4 paza (Ha 3 nb), menee 2 u — B 2 paza (Ha 6 nb),
Menee 1y — B 3 pasa (Ha 9 nb).

[IpenensHO AOIYyCTUMBIE YPOBHM MecTHOM BuOpanuu ycranoBieHsl I'OCT 17770—
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72 (mabn. 41 npunoxxeHus).

[IpenenpHO momycTuMbIe YpOBHU 00Ieit BuOpanuu ycraHoiernsl CH 245—71

JUTSL IOCTOSIHHBIX pabounx MecT (mabn. 42 IpuioKeHHs).

IIpoexkTHpoBanne BUOPOU30JMPYIOLIET0 OCHOBAHUSA

Jnst cCHM>KEHUST IIyMa, paclpOCTPAHSIOIErOCs MO CTPOUTEIBHBIM KOHCTPYKIUSAM
3MaHUsl B  COCEHHME TMOMEUIEHHs (CTPYKTYpHOIO IlIyMa), PEKOMEHIYETCs
yCTaHaBJIMBATh arperatbl Ha BUOPO-U 3BYKOM3OJIUPYIOIIMX OCHOBaHUsX. XKecTkoe
KpPEIUICHHE  arperaroB  HEMOCPEACTBEHHO K  CTPOUTEIBHBIM  KOHCTPYKLHSM
HegomycTuMo. [IpoekTrpoBaTe BUOPOM30IMPYIOIIEE OCHOBAHWE MO 00OPYAOBaHUE
ClleyeT MO0 TUIOBBIM ueprexam, Hanpumep anpbom I'TIM Canrex-npoekra cepuu
OB-02-128 «Bubpoun30aupyroIme 0CHOBAHHS TT0]T BEHTUIISITOPEI.

[Ipu npaBUIIBHOM yCTpPOMCTBE (DYHIAMEHTOB IOl MALUMHAMU YCTPAHSAETCS BIUSHUE
BUOpalMii MEXaHU3MOB Ha y4acTKax X YCTAaHOBKU U OJM>KaWIINX K HUM.

Jlig 3amMThl TpyHTa OT KOJICOAHW, MepeiaBaeMblX depe3 (PyHIaMEHTBI, MEXKIY
IPYHTOM W BUOpUpYIOIIMM (YHIAMEHTOM [0 €ro MEPUMETPY OCTaBIISIOT PAa3phIB.
[Tocnennnii UMeeT BO3AYIIHBIA MPOMEXYTOK WIM 3alOJHAETCS MaTepuallaMu C
MajJblM  aKyCTHYECKUM CONPOTUBIIEHUEM; OUTYMHHH3UPOBAHHBIM  BOHJIOKOM,
nakeramMu u3 pyOepouaa WIM TOJds Ha Kiebe-mMacce, CTPOUTENBbHBIM MYCOPOM,
[IUTAKOM H TIp.

Jlns yMmeHbIIeHUsS BIUSHUSA BUOpALMA KOHCTPYKTHMBHBIE 3JIEMEHTBI 3/IaHUS HE
ClIelyeT CBs3bIBaThb C (PyHAaMEHTaMu MamiuH. MolHble ABUraTed HE00XOAUMO
YCTaHaBJIMBATh HA OTACNBHBIX (DYHIIAMEHTAX, yIaJ€HHBIX OT CTEH HE MEHee 4eM Ha |
M, C BUOPOU3OJISIINEH.

[Ipu yrayOnenun ¢QyHIaMeHTa MallMHbI OTHOCUTENBHO (yHIAMEHTa 3IaHus
nepenaya BUOpAIMil ¥ COTPSICEHUN MPAKTUYECKU HE YMEHBIIAETCS.

BeHTUIIATOPBI € ANIEKTPOABUraTEIsIMA yCTAaHABIUBAIOT HA (PYHAAMEHTHYIO IUIUTY
WIM paMy M3 YrOJKOBOW CTalid, MOJ KOTOpbIE MOABEIEHBI PE3MHOMETAININYECKUE
WJIM TIPY>KUHHBIE aMOPTU3aTOPBI.

Jnis  1ueHTpoOeXHBIX HACOCOB C AJIEKTPOJABUTATENIIMU  MPUMEHSIOT  OOIIYIO
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byHIAMEHTHYIO TUIMTY AOCTaTOYHO OOJbIIMX pa3mepoB. OmopamMu sl ITUIUTHL B
3aBHCHUMOCTH OT MacChl, 4acTOThl BpallleHUs ABUTATENS U COOCTBEHHOM YacCTOTHI
KoJieOaHui TpyHTa (OCHOBAHMS) CIYKAT pa3IndHbIe aMOPTH3ATOPBI.

[Ipu ycTaHOBKE MAIIMHBI IEHTP TSKECTH MEPEHOCAT HA JHHUIO IIEHTPA TSKECTU
oOllel MJIOIMAAKK YNPYTUX OMOp MJisi CO3/laHus paBHOMEpHON Harpysku. [lpu
KOHCTPYHUPOBAaHUU HOBBIX MPUOOPOB ¢ OONBIION BUOpaluell  yBEIMYHBAIOT
KO3 GUITUEHT X 0€30MaCHOCTH, PaBHBIN OTHOIIICHUIO aMILIUTY bl BUOpaIK prodopa
K TIPEJEIBHO IOMyCTUMOW aMILITUTY/IE.

Ha mpennpusTusXx NpUMEHSIOT MPOKIAJKM Ha OCHOBE PE3WHBI U BOilloka. B
[MH1Mmamperans pa3zpaboTaHbl aHTUBUOPALIMOHHBIE MPOKIAAKA U3 MOJIMMEPHBIX
MaTEpPUAIIOB C MPUCACBHIBAOIIAMHUCA STYEHKAMH THAMETPOM 15 MM. OTO MO3BOJISIET MPU-
KpEIUIATh UX K CTAaHKYy U MOJIy 0€3 OOJITOB — C MOMOIIBIO KJIesl WJIA MTyTEM 3aJIUBKU
ouTYyMOM.

[IpuMeHSIOT Takke TMPOKIAAKA B BHUAEC KOBPHUKOB C TPHUCACHIBAIOIIUMHUCS
AYeKaMd W3 TOJUMBUHWIXJIOPUIHBIX CMOJI, YCWJIEHHBIX CTEKJIOBOJOKHOM. MXx
UCTIONB3YIOT Ui YCTAaHOBKM TKAI[KMUX CTAaHKOB, TMPSAMIBHBIX, KPYTUJIBHBIX,

MOTAJIbHBIX U BA3aJIbHBIX MAIIlH.

JIist 3ammThl OT BHOpaIuii MPUMEHSIOT aMOPTU3AaTOPhl: CEPUITHO BBITYCKAEMbIE
pesuHoMeTarunyeckue (puc. 5.3.), BOWIOYHbIE, TPYKUHHBIC U T. 1.

AmopTtu3atopsl (puc. 5.3, a) paccuntansl Ha Harpy3ky oT 60 mo 6500 H, mx
*KecTKocTh B mpeaenax 50—6800 H. Amoprtuzaropst (puc. 5.3, 6) obecrieunBarOT
4acTOTy COOCTBEHHBIX KojeOanuii 14,8 I'm B nuamazone Harpyszok 250—4000 H.
KoBpuku (puc. 5.3, 8) ycTaHaBIMBAIOT KaK MO/ )KeJIe300€TOHHBIC (DYHIAMEHTHI, TaK

o1 J1arbl MamvH. [[pUMEHSIOT TakKe aMOpTU3aTOPhI, TOKa3aHHbIC Ha puc. 5.3, 2.
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Puc. 5.3. Pe3auHomeTa/Luinueckne aMoOpTU3ATOPHI

Hwxe mpuBeeHa 4acToTa COOCTBEHHBIX KOJIEOAHUM YIPYTUX 3JIEMEHTOB:

Ynpyaue anemenmuol Yacmoma cobcmeenHvlx KoleOaHull,

Iy
®etp, npoOKa, MPOpe3nHEHHAs 20

napycHHa, MIacTMacchl,

apMHPOBAHHBIC BOJIOKHUCTHIC Ma-

TepHuasbl, CBUHIIOBO-aCOECTOBbIC
MTPOKJIATIKH

Pe3una, paboratroriast Ha cxaTue; 20-10
MIPOBOJIOYHAS CETKAa OOBEMHOTO
IJICTCHUS, TOJICTBIC (heT
pOBBIE U TPOOKOBBIC IPOKIATKU
Pe3una, paboTaroias Ha C/IBUT; 10-15
MIPOBOJIOYHAS CETKA 00bEMHOTO
TJICTCHHS
CriipaJibHBIC U JINCTOBBIC TIPY>KUHBI, 5
ITHEBMATHYECKHUE OTIOPBI

5.3.1. Bb10op BUOPONOTJIOIIAIOIIET0 MOKPHITHS

HeoOxomumbiii Matepuan ¢ ydyeToM pabodero auanazoHa TemIeparyp u

4acTOTHOrO juamna3oHa 3(¢GEeKTUBHONW pabOThl BHOPOMOTJIONMIAIOIIETO TMOKPHITHS

MOKET OBITh BBIOpaH 10 mab. 43 MpUI0KEeHHUS.
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Haubonbmee pacmnpoctpaneHue momyywnd  mactukun tunma  BJI-17-63,
PEKOMEHIyEMBIE ISl HAHECEHUS Ha KOPIyCa BEHTUJISITOPOB, BO3TYXOBOJIBI U KOKYXHU
u ap. IIpu 3T0M 11yM cHukaercst npumMepHo Ha S5— 8 nb.

Jannbie o coctaBe mMactuk BJl npuBenensl B maba. 44 npuioxenus. lemndu-
pyIOLIME CBOMCTBA MACTHK YJIYYIIAIOTCS, €CIM WX MPUMEHATh B CIIOUCTBIX
KOHCTPYKIUSAX, T. €. 4Yepeays CJIIOM MACTHKM C TakKuM MaTepHalioM, KaK,
Hampumep, (¢oJibra.

MacTuky HaHOCST CIOSIMHU TOJIIUHOU He Oosee 2 MMm. Kaxawlii cioit apMupyror
creknoxoncroM BB. Tlocne orBepaeHHs mepBOro Ciaosi HAHOCAT CIEIYIOIIUN CIOM.
OOmiast TOJNIIMHA MOKPBHITHA JOJDKHA COCTABIISATH JIBE TOJIIMHBI HOKPHIBAEMOTO

METaJlia.

5.3.2. Bbi0op BUOPOU30JISILIMOHHBIX BCTABOK

Ha npeanpusatusx B Mpou3BOACTBEHHBIX MOMEIIEHUIX UMEETCs O0IBIIOe KoJTude-
CTBO TpPYyOOINPOBOJOB, KOTOPBIE COEAMHEHBI C MeXaHu3MaMu. B OOJIbIIMHCTBE
cllydaeB TpyOOmpOBOABI MOABEIICHBI K OTPaXTAOIIUM W HECYIIUM KOHCTPYKIIHSM.
st BUOPOMU3OJISAIIUN TpyOOIIPOBOJIOB 11e71eco000pa3Ho pa3MecTUTh
BUOPOU3BOJIUPYIOMIMA SJIEMEHT HEMOCPEJICTBEHHO y HMCTOYHUKA MEXIy (IaHiiamu
MexaHu3Ma M TpyoOomnpoBoaa. B kauecTBe BHOPOM3OIMPYIOLIETO 3JIEMEHTa B
TpyOONpoBOAaX MPEAYyCMATPUBAIOT THOKHE BCTAaBKH, KOTOPBIC BBIMOJTHSIOTCS W3
PE3MHOBBIX, PE3MHOTKAHEBBIX MATPYOKOB M PYKaBOB, a TIPH OOJIBIINX JTABICHUIX —
U3 PE3MHOMETAJUIMYECKUX IMaTpyOKOB, PACCUMTAHHBIX Ha TpeOyeMmoe IaBleHUE U
nMerommx JmHy He meHee 700-900 mm. TommuHa pe3uHbI TOKHA OBITH TaKOM,
9TOOBl Macca EIAWHMIIBI TIOBEPXHOCTHM €€ Oblla HE MEHBIIE MacChl CIUHHIIBI
MMOBEPXHOCTU BO3/IyXOBOJA (4TOOBI HE CHMXKATh €0 3BYKOM3OJISIIMIO), & MPOYHOCTH
JI0CTaTOYHA JJIA BOCIPHUATHS BHYTPEHHETO JaBieHus (pa3pekeHus) 0Oe3
cymiecTBeHHOU  Aedopmaruu [IpuMeHseMble Ta MpakTUKe BCTaBKUA U3 Ope3eHTa
VXYIIIAIOT 3BYKOM3OJIAIMIO BO3AyXOBOJA U O0Opa3ylOT dYacTO «TapMOIIKY»,
3aropaXMBAlONIYI0 BO3AYXOBOJ, YTO YBEIUYHMBACT adpPOJWHAMHUYECKHI IIyM

BCJICACTBUC I[e(l)OpMaHI/II/I IIOTOKaA.
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5.3.3. PacueTr aMOpTH3aLIMOHHBIX YCTPOHCTB

YacrtoTra COOCTBEHHBIX KojieOanuii, I

f, = (5.46)

x. =S, (5.47)

rae G — cmiia TsokecTH MamuHEL, H;

K — xectkocTh amopTH3aTopa, H/cwm.

CraTHyecKyl0 OCaJKy aMOPTH3UPYIOIICH IPOKIAJKH MOXHO IPHHSATH PaBHOU
10% ee ToamuHEI.

H€O6XO,Z[I/IM351 Iiomanab IMPOKJIAA0OK U3 PC3UHBI, CM2:

-9 (5.48)

O

rae Q —cwiia TSKECTH KOHCTpyKiuu, H;
0 — pacyeTHOe cTarhudeckoe HampsbkeHue B pesune  (300— 500 klla).

93 2.
Yucnom IMPOKJIAAOK 71 3aJat0TCA W OIIPCACILAIOT INIOIIadb KaXXKIA0U U3 HUX, CM .

F=— (5.49)

Cropona mpoxmagku b= ,[F, (upu KBanpaTHOH TIpoKTaiKe).

Ecin okaxkeTcs, 4TO TONIIMHA TPOKIAAKKH o > 1,2D, TO COOTBETCTBEHHO
U3MEHSIOT YHWCIO TPOKIAIOK WM BBIOMPAIOT PE3WHY APYroro copra 151

MMOBTOPAIOT PacCUucT.

PACYET ITPYKUHHbBIX BUBPOU30JIATOPOB

CHavasa OIpENeNsAloT pPacyeTHYIO 4acTOTy BpallleHHs 71, W TPeOyeMyro

s heKkTUBHOCTD BHOpou3osaiuu AL, (ma6n. 45npunoxenus).

Jlanee HaXOIT pacueTHYIO YacTOTy BO30OyKaaromien cuibl, 11,

f, = n,/60, (5.50)
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o -1
rac ny — 4acCToTa BpalllCHUA 4aCTCU YyCTAHOBKH, MUH .

Ecniu B pabotaromieil ycTaHOBKE CYIIECTBYIOT YacTH, BpAIAIOIIUECs C
pa3IMYHOM YacTOTOM, TO B KaY€CTBE PACUETHON MPUHUMAIOT HAMMEHBIIIYIO U3
HUX.

OtHomenne C pacyeTHOH 4acTOTHI BO30Yykmaromied cuibl f, K mpemensHo
JOMYCTAMOW ~ 9acTOTe  COOCTBCHHBIX  BEPTUKAJIbHBIX  KoneOanumii  f,,
BUOPOU30JIMPOBAHHON YCTAHOBKM MPUHUMAIOT B 3aBUCUMOCTH OT TpeOyemoit

¢ dexTuBHOCTH BUOpom3osiuuu AL U3 cienyronmx 3HaUeHU:

AL,nb ) 7,5 10 15 20 25 30 35
C=f/fox 1,65 1,8 2 26 33 42 54 7

[Io BeIOpaHHOMY 3HadyeHHio mapamerpa C ONPENEISIOT MPEAeIbHO

JIOITYCTUMYIO 4acToTy, ['1:

for=fa/C (5.51)

Tpebyemyro o00myr0 Maccy, Kr, BHOPOU30JUPOBAHHOM YCTaHOBKH

pPacCUMTHIBAIOT O (hopmyre:
m, > 2,5em,/A,, (5.52)

IZIe € — DKCUEHTPUCHUTET BPALAIOIIMXCS 4aCTeN, MM; M,— Macca BPALAIOIIUXCS C
4acTOTOM Ny 4acTel yCTAHOBKHM, KI; A, — MAKCMMaJIbHO JOIyCTUMAas aMILIMTYJa

CMCIICHHA HCHTPA TSXKECCTH YCTAHOBKH, MM.

Ecnu Bennuuusl € 1 A; HEM3BECTHBI, TO, HAIIPUMEp, IJIs1 BEHTUJISIUOHHON
YCTaHOBKHM MOKHO PUOIMKEHHO MPUHATH €, = 0,2...0,4 MM npu AMHAMUYECKOM
OamancupoBke u ¢ = 1...1,5 MM nmnpu craTudeckoi OalaHCHPOBKE.
MaxkcuManbHO JOMYCTUMYIO AaMIUIUTYyly CMEUIeHHs A, IeHTpa TIKECTH

YCTaHOBKH NIPUHHUMAIOT U3 CICAYIOIMINX 3HAYCHUM:
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Yacmoma

o o o o o o = Q =

cpayernn | 3 | 3| 8 | R | 8| §| 85| 8
n)’

Ay MM 0,2 /0,18 |0,16 |0,245 |0,13 (0,11 (0,09 |0,07 |0,04

Jlanee BBIYHCIISIFOT CyMMAapHYIO Maccy, KI, YCTAHOBKH C PaMOM:
My = my + My, (5.53)
TZie my — Macca YCTaHOBKH, KT; 71, — Macca paMbl, KT.

[Tpu 3TOM OIAKHO COOMIOAATHCS YCIOBUE: Mg > M.

Ecnu cymmapnas mMacca ycTaHOBKHM M, (Hampumep, BEHTWIATOpa C
AJIEKTPOJBUTATEIEM U paMoOil) MeHbIIe TpeOyeMoil Maccel M, TO HEOOXOAUMO
YBEJIUYUTH €€, YACTUYHO WIIM MOJHOCTHIO 3aII0JIHUB BHYTPEHHUN O0BEM paMbl
KEIe300€TOHOM WJIM CMOHTHPOBAaB YCTAaHOBKY Ha OOIIEH XKene300eTOHHOM
TUJTUTE.

Omnpenensaror CTaTuyeckyr0o P, U pacyeTHYI0 MAaKCUMAIBHYIO P, max

Harpy3Ku Ha OJIHy npyxuny, H:

p, =251, . (5.54)
n,x
2f2AP
Pp max = Pe + ZW = P, + 0,006%,4,P., (5.55)
race n; — 4YHUCIO BI/I6pOI/130J'I$ITOp0B; X — 4YHuCIO IIPY’KUH B OJHOM
BUOPOU3OIATOPE.

TpeOyemyto cymMmapHyl0 3KecTkocTb, H/M, BUOpOM30JSTOpPOB B BeEp-

TUKAJIBHOM HaIIPaBJICHUHU PACCUUTHIBAIOT 1O hopMyIe:

> K, =47’ fim, =39,48f m, (5.56)

TpeOyemass xecTkocTh, H/M, OaHOW mNpyXHHBI B MPOJOJIBHOM Ha-
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IIPABJICHUH

Ky = 25 (557)

>
>

Mapky npUMEHSIEMBIX B BUOPOU30JIATOPAX OMOPHBIX MPYKUH BHIOMPAIOT C
coOmoeHueM yCIOBUM: Prma =P pmas K S Ky,
rae P, ma —MakcuMmanbHas pabodas Harpyska Ha mpyxkuny, H (mabn. 46
NPWIOKEHHs.); KT — JKEeCTKOCTh NMPYXMH B IMPOJOJIBHOM HampaBicHuu, H/m

(mabn. 46 npuitoxKeHus.. ).

PACYET PE3MHOBBIX BUBPOUN30JIATOPOB

Hauano pacyera pe3nHOBBIX BUOPOU3OJIATOPOB AHAJIOTMYHO pacyeTy
NPYKUHHBIX BHOpom3zossitopoB. Ilocne ompexaeneHuss Macchl yCTaHOBKHU

2.
BBIYUCJIAOT ITJIOIIAAb Honepequro CCUCHUA BCCX BI/I6pOI/I3OJ'I51TOpOB, M.
F, =9,81my/o, (5.58)

r]Ie Mo - 001IIast Macca YCTaHOBKH, KT'; 0 — PacUETHOE CTATHUECKOE HAIPSKECHUE

B pesuHe: misi Msrkoi pesunsl (1...3)-10° H/M% mas pesuHs! ¢ Gombieit
5 2

TBepaocThio (3,1...5)-10°H/m".

Pabouy1o BBICOTY, M, Ka)KOT0 BUOPOU3OJIATOPA HAXOIAT MO BHIPAKEHUIO:

Hp =

EF,
< (5.59)

rae E - muHaMudecKuii Momynb ynpyrocts pesuHsl, ITa; > K, - Tpebyemast

CyMMapHasi >keCTKOCTb BHOPOHU3OJISITOPOB '

> K, =4x%f2

m, =39,48f’m, (5.60)

Moaynbs ynpyroctd pe3uHbl MOXHO BBIOpaTh B 3aBUCHUMOCTH OT €€

tBepaoctu 1o Llopy:
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Teepoocmu 3035 [40 |45 |50 55|60 (65 |70
pesunvi(no lopy)

Junamuueckui 15120 |30 (40 |50 |60 |71 |85 |100

MOOyb  ynpyzocmu

E-10°, ITa

2.
[Tnomaas nonepevyHoro ce4eHust OJJHOro BUOPOU30JIATOpa, M

Fi=FJ/n, (5.61)
/1€ N, — YUCII0 BUOPOU3OISITOPOB.

Hanee mis BUOpOHM3OISATOpA MPU3MATHUECKOW (OPMBI HAXOJAT CTOPOHY

KBaJpara, M.

B=JF |, (5.62)

a 111 BUOPOU30JIATOPA MJIMHAPUIECKON POPMBI — AHAMETP, M:

D=J4F,/x (5.63)

Jlns obecrnieyeHus: yCTOMYMBOCTH BUOPOU3OJISALIMU HEOOXOAUMO, UTOOBI
cobmonanocs ycnosue 1,5H,<B<8H,, nnmn 1,5H,<D<8H,. Eciu 310 ycnosue He
BBITIOJIHSETCSI, HEOOXOAMMO WJTU B3SITh PE3UHY JIPYTOil TBEPIOCTH, I IPUHSTH
JPYTO€ YUCIIO U30JIATOPOB, UM YBEIWYUTH TUTOIIAAb MX MTOTICPEYHOTO CEUCHMS,

WJIM BBIOpATh NMPYKUHHBIE BUOPOU3OISTOPHI.

[TomHyt0 BBICOTY, M, BUOPOU3OJIATOPA OMIPEACISIOT 1O hopmyTe:
H =H,+0,125B, (5.64)
17001
H=H, + 0,125D (5.65)

[Tocne  yrouHeHuss pa3MepoB  BHOPOU3OJIATOPOB  CIEAYET  IPOBEPUTH

obecrnieunBaeMyto 3O PeKTUBHOCTH BHOpouU30Isiuy, J[0a:
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_ f?
AL, = ZOlg( f‘fz —1], (5.66)

0
WIS f, :2i L — YTOYHEHHAs YacTOTa COOCTBEHHBIX BEPTHUKAIbHBIX

7\ m
0.y
Kosebanui, I'm;
EF,

YK, = v Y — YyTOYHEHHas oOmas >KEeCTKOCTh BCEX BHOPOHU30JIATOPOB,

P
H/wm;
2.
Fsy - yTOUHEHHAs IUIOIIA/IB ITOTIEPEYHOIO CEYEHHUs BCEX BUOPOHU30IIATOPOB, M*,;
M,y — YTOYHEHHAas Macca BUOPOM30JIMPOBAaHHOH ycTaHOBKHM, Kr. Ecimu oOmas

Macca yCTaHOBKH Mg > My, TO Mgy = My.

ITonyuennoe 3HadeHue AL, nomkHO ObITH OMM3KO K BbIOpaHHOMY AL nnm

MCHBIIC €TO.

5. 3. 4. Pacuer mjiaBamouiero moJia

Ha npeanpusatusx TeKCTUIBLHON MPOMBIIUIEHHOCTH UCTOYHUKaMU BUOpaliuu
noja SBISIOTCS ABTOMATHYECKHE TKAUKUE CTaHKH, IPU MKECTKOM KpPEIJICHUU
KOTOpPBIX BHOpaIusi TMepesaeTcss Ha TEPEKPBHITHs, CO37aBas JOMOJTHUTEIbHbBIC
JTWHAMUYECKUE Harpy3kM Ha HHUX M IIyM B CMEXHBIX MOMEIICHUSIX BCJICICTBUE
BUOpAIMK CTPOUTEIBHBIX KOHCTPYKITUH.

Hns ocnabnenus BUOpaluu OT yAAapoOB, TMEpPENaIINXCsl Ha MEpPeKpbhITHE,
MPOEKTUPYIOT IUIABAIOIIMNA MOJI, T. €. CIUIOIIHOW YIPYTHUH CIONM MEXIY HECYIIeu
YaCThIO TMEPEKPBITUS M YaCThIO T10Ja, IMOJIBEPrarolIerocsi HEMnoCpPeACTBEHHBIM
yIAApHBIM  BO3JICUCTBUSIM. AKyCTUYECKas pa3Bs3ka II0Ja W HECYWIEW YacTh
MEPEKPBITUS CO3AAET OBICTPOE 3aTyXaHWE DSHEPrUM yaapa.

[TnaBaromumii Mo cO37aH B OJTHOM U3 11€X0B KalMHUHCKOTO XJIOMYaTOOyMaXKHOTO
KOMOMHATa, PACHOJIOKEHHOTO Ha BTOPOM OJTa)ke. 3JaHUE TNPEJCTaBIsieT co0oit
JKe1e300eTOHHBIM COOPHBIM KapKac M3 CTEKJIOXKEIe300€TOHHBIX IMaHENIeH, a TakkKe C
KJIAJIKOM M3 CHJIMKAaTHOTro Kupruya. llepekpbiTus — cOOpHBIE, KEIe300€TOHHBIC,

CeTKa KOJOHH — 6x8 M. IlmaBaromiuii moj COCTOMT M3 CJOsI MHHEPAJbHON BaThl
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TonmuuHON 80 MM, yIIOKEHHOH MO MEPEKPHITHIO HAJl MIEPBBIM 3TAXKOM, aCOOLIEMEHTHBIX
JMCTOB, TUIPOU3OJIALUH U KEJIe300eTOHHON MOHOJHMTHOM ITUTHI TOMIUHON 70 MM.
[To mepumeTpy 1exa, y CTEH U BOKPYT KOJIOHH C/eNIaH aKyCTHUECKUH OB IMIMPUHOU
60 MM, 3anoJHEHHbIN MATKUM achanbToM. JlanHeie 00 3(pPeKTUBHOCTH TIIABAIOIIETO

nojia Mpu Tepeade BUOpauil Ha CTPOUTENIbHBIE KOHCTPYKIIMM TPUBEACHBI B mabi.
5.12.

Taoauma 512

CrpouTenbHble KOHCTPYKIIMH, O¢dPexTUBHOCTD IJIABAIOLIETO I0Ja,

Ha KOTOpbIE IEeperaeTcs nb, (cHrkeHue BUOpaluil), npu cpenHen
BUOpalusl C IJIaBarOLIEro rosja 4acTOTe OKTaBHBIX 1moJsioc, I'n

63 |125 (250|500 [1000| 2000 {4000

Kononna 17| 24 | 15| 11 | 10 | 18 | 20

Crena 3| 3 |2| 3 5 9 15

[1uThI IEpeKpHITHIA S| 4 71 8 6 29 24

YacToTHBI CHEKTp mIymMa Ha pabo4yMX MecTax B IEPBOM 3Ta)xe Koplyca OT
o0opynoBaHusl, pabOTAIOIIEr0 Ha BTOPOM ATAKE, HE MPEBBIILIAET HOPM.

CHIXEeHue yIapHOro yMa IJIaBalollUM I0JIoM, Ab:

AL=20|gfi+10|gi— , (5.67)

0 Oc

2
rae gy, 0c —macca 1 M” COOTBETCTBEHHO IUIMTHI IOJa HA YINPYTOM OCHOBAaHWU U

YOPYroro ciosi, Kr;

f —agacrora, I'm;

fo — gacrora COOCTBEHHBIX KOJIeOaHU I TJIABAOIIETO rmojla ¢

YCTaHOBJICHHBIM Ha HEM 000py0oBaHuEM, [ '11:

K
f, =500 | .
, =500 o (5.68)

rie K — npuBeaeHHbIT  KO3(pUIHEHT KecTKOCTH ympyroro ciost, H/em®:
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E o2
k=E d-d[1- 7 5.69
d d do( E j ( )

CcT

rne £ u Ecr — TMHAMUYECKUHA U CTATUYECKUM MOJYJIA YIPYTOW MPOKIAIKHU ISt
MaT MUHEPAJTBHBIX, TPOIIMTHIX B OyMmMare, MUHEPAJIOBATHHIX HAa CHUHTETHYECCKOU
CBSI3KE, U3 CTEKIIIHHOM Bathl, mpocterandbix (£ = 300... ... 880 kIla, E-r =15, ..., 30
klla) ; dy — TommuHa ympyroro cimos B HeckaroMm cocrosHuH (10—15 cm); a
— (QakThueckre  HOPMAJbHBIE  HANpsDKEHUS B MPOKIAIKE OT IOJE3HOMN

Harpy3ku (10—40 xITa).

6. PACUET TAPAMETPOB 2JIEKTPOBE3OITACHOCTH

Bce cnydan mopakeHusi 4eloBEKa TOKOM B PE3yJIbTaTe JJIEKTPUUYECKOro yaapa
ABJISIFOTCSL  CIEACTBUEM TIPUKOCHOBEHUSI HE MEHEE YeM K JIByM TOYKaM
ANEKTPUYECKOM WEMU, MEXAY KOTOPBIMH CYIIECTBYET pPa3HOCTh IOTEHIMAJIOB.
OnacHOCTh TaKOro TPUKOCHOBEHUS BO MHOTOM 3aBUCHUT OT OCOOCHHOCTEH
ANEKTPUYECKOM CETM M CXEMBbI BKJIIOYEHHUsI B Hee uesoBeka. OmpenenuB B KaxaoM
KOHKPETHOM ClIy4yae CHJIy MPOXOSIIEro uepe3 4enoBeka Toka l,, MOXKHO BBIOpaTh
COOTBETCTBYIOIIME 3aIIUTHBIE Mepbl. OMACHOCTh MOPAXKEHMSI YEJIOBEKA JIEKTPUYEC-
KHUM TOKOM OIIPEAENsIOT, CpaBHHMBAas MOJyYEHHOE 3HauyeHue |, co 3HaueHUsIMH,
MIPUBEJCHHBIMU B maouye 47 mpuioxKeHus.

[Tonp3ysach mNpuBeACHHBIMU B TaOJWIle JaHHBIMHU, CJIEAyeT MOMHUTh, YTO
JOIYCTUMOM CUUTAETCS] CHJIa TOKA, MPU KOTOPOH YEJIOBEK MOXKET 0e3 MOCTOPOHHEU
MOMOUIN OCBOOOAUTHCS OT MPOBOJHUKOB.

JIByx(a3Hoe BKJIIOUYEHHE YEIOBEKa B Lienb Toka (puc.6.1l, a) Gosee omacHO MO
CpaBHEHUIO C OAHO(]A3HBIM, TaK KaK K TEITy MPUKIAILIBACTCS HAUOOJbIIEe B JAHHOU
CeTU HampspkeHue — JuHeHoe. IIpu 3TomM cuiia Toka, A, MPOXOASIIETO uepes

YyeoBeKa,
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L =Y, Y3,
q = Rq - Rq ]
rae U,— imHeliHoe Hampsbkenue, B; Ui, — ¢asHoe Hampsbkenwe, B; Ry, —

COIIPOTHUBJICHUC TCJIA YCJIOBCKA, Om.

Cornacuo IlpaBuiiam yctpoiictBa snektpoyctaHoBok (IIYD) B pacuerax

npuHumaior R, = 1000 Om.

Us

=200>xn

Uy \kgl

-

\*—-:::.'—'-':- -
8

Puc. 6.1. Cxema BO3MOKHOI0 BKJIIOUEHHUS YeJI0BeKa B ceTh TPEX(Pa3HOro
TOKA:

a — 08yx¢hazHoe npukocHoseHue, 6 — 00HOpa3HOe NPUKOCHOBEHUE 8 CEMU C
3a3eMAEHHOU HeUmMpanblo, 6— 00HOpA3HOE NPUKOCHOBEHUE 8 CeMU C U30IUPOBAHHOU
HeUmpanbio

OI[HO(l)a3HOC BKJIIOY€HHUE BO3HHUKACT BO MHOIo pa3 d4aic, HO OIIaCHOCTb
IMMOPAKCHHUA B 9TOM CJIydaC HUKC 110 CPABHCHUIO C I[BYXCI)EBHBIM BKJIIFOUCHHUCM.

B oonoghasnoti 08yxnposoonoti cemu, uzonuposanHol om 3emau, TOK, TPOXO SN
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qcpe3 YCIOBCKA IIPU PABCHCTBC CONPOTHUBIICHUSA HU30JIALMU ITPOBOJOB OTHOCHTCIILHO

3eMJIU: Iy = I = I, ONIPEACIIAOT 10 hopMyIie
I, =U/(2R, + 1),

rae U— nanpsbxkenue cetu, B.

B mpexgpaznon mpexnposoonoii cemu ¢ uzonuposannoii neumpaivio (puc. 6.1, )
Ipu I = I, = I3 = I TOK NPOXOJUT OT MECTa KOHTAKTa Yepe3 TEJIO YeJIOBEKa, OOYBb,
MOJI M HECOBEPIICHHYI0 H30JAIMI0 K JapyruMm ¢dazam. Cuily TOKa HaXOJsIT W3

BBIpAKCHUAA:

- Uqr;

" R +r/3’

q

rae R, - obmee conmporuBienne, OM: R, = R, + Ry + Ry;; Ry - compotuBieHue
o0yBH: Juisi pe3nHoBOil 00yBH R,s > 50000 Om; R, — compoTuBiieHHE moja: s
cyxoro aepessiHHOTO 1ojia R, = 60 0000M; I — conpoTHUBIIEHHE U30JISIIUU TIPOBOIOB:
coriacHo [1YD nomkno ObITh He MeHee 0,5 MOwm Ha a3y yyacTka ceTu HanpsiKeHHEM

no 1000 B.

B pacuerax MOXHO NPHHHMATH YACIBLHOE JJICKTPUUYCCKOE CONMPOTUBIICHUC
rapKeTa u3 cyxoro Oyka paBHbM 2,1 - 10° Om - m, u3 oepe3ssl 8,8 - 10 Om - M, u3 1yda
— 710" Om - m; mpeBecroconcroro miactuka (JCIT) - 10° Om - M, pesuHsl - 3,6 -
10*... 2,4 - 10", mommotunena — 10° Om - M u T. 1.

B mpexghaznvix uemvipexnpoeooHsix cemsx TOK MPOXOIUT YEPE3 YEIOBEKA, €r0
00yBb, 10JI, 3a3eMJICHUE HENTpaau UCTOYHUKA U HyJIeBOU npoBox (puc. 6.1, 6). [Ipu

9TOM CHJia TOKa, IIPOXOoAAIICTO 4CPEC3 YCIIOBCKA,
1, = Uy/(Ro + Ry),
rac RH — COHpOTI/IBHeHI/Ie 3a3CMJICHUA HefITpaJ’IH HCTOYHHKA TOKa, KOTOpOC

TOJKHO OBITH HE Oojee 8 OM mpu Hanpspkenuu 220/127 B, 4 Om npu HanpsiKeHUU

380/220 B, 2 Om npu Hanpsixenuu 660/380 B.
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Hanpsi’>keHue NMPUKOCHOBEHHMSI BO3HMKACT Ha TEJIE YEJIOBEKA INPU KACAHUM UM
HaXOJSIIUXCS O] HANPSIKEHUEM 3JIEKTPOYCTAaHOBOK WM METAUIMYECKUX YacTel
obopynoBanus (puc. 6.2).

IIpy cTeKaHWM IEKTPUUYECKOIO TOKA 4Yepe3 CTEPKHEBOM 3a36MIIMTEIb KPYIJIOrO
ceueHus HON | 1 muamerpoM d, MOTpy>KEHHBIN B 3eMIIIO TaK, YTO €r0 BEPXHUIA

KOHCI PaCIIOJIOKCH HAa YPOBHC 3CMJIN, HAIIPAKCHUC IIPUKOCHOBCHU, B,

_Lpl 4 T+x+1?

Unp— In——In—— |«
24 d X

rie |3 — Tok 3aMbIKaHUs Ha 3eMIII0, A; p — YIEJIbHOE COIPOTUBIIEHUE OCHOBAHUS
(rpyHTa, MoOda U T. 1.), HA KOTOPOM HaxoAMTCs 4yesoBeK, OMM; X — pacCcTOSHUE OT
YeloBeKa JO0 IEHTpa 3a3eMiMTeNs, M; o — KOAXP(OUIHMEHT HanpsHKeHUs

IIPUKOCHOBCHH:I.

Kosddurment HampsikeHuss HPUKOCHOBEHUS

Puc. 6.2. Cxema BO3HNKHOBEHUSI HANIPSIKEHUSI IPUKOCHOBEHUS
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[IpeneOperass compoTtuBieHueM o0OyBH (KOTIa OHA MOKpas WIA TIpH €€
OTCYTCTBUH), MOKHO 3aIUCATh:
€CJIM CTYIHU HOT YJaJ€Hbl OJHa OT APYroi Ha pacCTOSIHUU IIara
a=1/(1+1,5p/Ry);

CCJIX CTYIIHU HOTI' HaXOAATCA pAIOM
a=1/(1+2p/R.).

Ilarosoe Hanpsikenue U, — 3TO HanpspkeHUE MEXTY ABYMsSI TOUKaMU Ha 3eMUie,
0OyCIJIOBJIEGHHOE PAacTeKaHWEM TOKA 3aMbIKaHUS, MPU OJHOBPEMEHHOM KaCaHUHU HX
Horam# 4enoBeka (puc. 6.3).

Ecnu oiHa HOra HaXOAMTCA HAa PAaCCTOSHUM X OT LEHTpa 3a3eMJIUTENs, TO Jpyras
HOTa HAaXOJWTCS HAa PacCTOSHUM X+a, rae a — juuHa mara. OObIYHO B pacyeTax
npuHumaror a = 0,8 m.

[ITaroBoe HanpspkeHue, B, onpeaestor no hopmyiie

_ I
U 2m(x+a)

JIoImyCTUMBIM CUMTAIOT 1IaroBoe HanpsbkeHue He 6oiee 40 B.
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Puc. 6.3. Cxema BO3HUKHOBEHHS IIIATOBOI0 HaNPs’KECHUSA

6.1. HOPAAOK PACYUETA 3AIUTHOTI'O 3ABEMJIEHUSA

Hcxons u3 XxapaKTepUCTHKH 3allUIAeMOro 00beKTa BRIOPATh BUJI 3AIMTHI (1madi.
48 mpuioXkeHus) U YCTAaHOBHUTH JIOMYCKA€MOE COMPOTUBIIEHHWE PACTEKaHHUIO TOKa
3a3eMJISIOIINX YCTpOHCcTB R, (mabn. 49 npunoxenus). BeiOpath MaTepuan s
3azeMiuteniel (HampuMmep: Tpyda nuametpoM 40 MM, ¢ TOJIIIIMHONW CTEHKH HE MEHEe
3,5 mm; matepuan — Cr. 5).

I[To mabauye 50 npusioxeHus BbHIOpaTh MPUOIMKEHHOE 3HAYCHUE YIEIBHOIO
COIPOTHUBIIECHUS IPYHTA Prp.

YaenpbHOE€  CONPOTHBIICHHE JBYXCIOWHOTO TpPyHTa TIPU  HCIOJIH30BAHHUH
BEPTUKAJIBHBIX CTEP)KHEBBIX 3a3€MJIMTENICH WM YCTAaHOBIICGHHBIX Ha pedpo

IUIACTHHYATHIX 3a3emiunuTenci, OM - M:
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_ |
T Allp,+Allp,’

Prp

rae | — mmmnaa 3azemmurents, m; Al,, Al,—rHa yacreli 3a3eMIUTENs, HAXOISAIINXCA
COOTBETCTBEHHO B BEPXHEM M HUKHEM CJIOSIX TPYHTA, M; Pp, Py — YACIbHBIC COMPOTUB-

JICHUS COOTBCTCTBCHHO BCPXHCI'O U HUKHECTO CJIOCB I'PYHTA, OMm ‘M.

[To mabruye 51 TpUIOKEHUS ONPEACTUTh 3HAYCHUE  ITOBHIIIAIOIIETO
kodpdunuenta K, KOTOpHIA YYHUTHIBAET HW3MEHEHHWS COIPOTUBJICHUS T'pPyHTA B
3aBUCUMOCTH OT KJIMMATHYECKuX 30H P®. XapakTepucThka KIMMAaTHYECKUX 30H
NpHUBEICHA B mabauye 52 MpuIoKeHusl.

PacueTHOC 3HauUEeHHE YACIIBHOT'O COHpOTI/IBHGHHH I'PYHTa, Om - Mm:

Po = Popks

PacueTHOoe COMPOTHBICHHE PACTEKAHUIO DSJIEKTPHUYECKOTO TOKa OJHMHOYHOTO
3a3eMJIUTENS (CTEPKHS WM TpyObl), 3ariayOJI€eHHOTO B 3€MIII0, BEPXHUU KOHEII

KOTOPOT'0 HAaXOJUTCS HAa TOBEPXHOCTH 3eMit (puc. 6.4, a), Owm,

Rg,p:o,366% Ig%l ,

rae | — aiuna 3a3emintens, M; d—anamMeTp 3a3eMIIUTENS, M.

JIist cTeprkHel uimu TpyO, BEPXHHUIM KOHEI] KOTOPHIX 3ariIy0JieH B 3eMitto (puc. 6.4,

0), conpoTuBJieHHE 3a3emMieHus1, OM,

2 4h +1)
d 4h-1)

Rs,p:o,366%(|g—+o,5|g

rac h— PacCTOAHUEC OT MOBEPXHOCTH 3EMIIA 40 CCPCAMHBI 3a3CMIIUTCILA, M.

J1J1s TOPM30HTAIBHO PACIIOJIOKEHHOM B 3eMJjie Ha paccTossHuM h (kak mpaBuiio, h

> (0,8 M) OT ee MOBEPXHOCTH TOJIOCH (puc. 6.4, B) conpoTusiieHne 3azemiacHus, Om,

212
R,.=0,366 219,
» Clot
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r7ie |—mHa monockl, M; b — MMpHHA MOTOCH, M.

I—n
|
-

Puc. 6.4. Cxema 3a3eMJinreJiei:

a — CMEPIHCHEBO20 BEPMUKAIIBHOZO KPY2l020 CEYEHUA Y NOBEPXHOCMU 3EMIIU, 0 —
CMEPIHCHEBO2O KPY2/l020 CEUEHRUA, 6EPMUKATIbHO 302]Zy6]leHH020 6 3eMJito, 6—
6€pmuKa]ZbHOZZ noJjiocwl, 302ﬂy6]l€HH020 6 3eMTII0, ;| S— Memaiu4ecKkou cemku,
3612]Zy6JZ€HH020 8 3eMJII0

J1J1st TOpU3OHTANIEHO PACTIONOKEHHON METaNTMYECKON CETKU, 3ariay0IeHHOM B

3eMJTI0 Ha BenmuuHy h (puc 6.4, r), conpoTuBiieHne 3a3emiieHus1, Om,

R=0,444L0  Po _0aa4 0 o Pr
Js oL Jab na+np
2.
rae S— muomans 3asemiuTens, M, L — JIMHa pacrogoKeHHBIX B TPYHTE MPOBOIHUKOB
343€MJINTCIIA, BKIIIHOYAA I[J'H/IHy I/II[YHICFO K 3336MHHCMOMY OGOPYI[OBaHI/HO BepTI/IKaJILHOFO
HpOBOI[HI/IKa, M, q, b — JIJIMHA HpOBOI[HI/IKOB CCTKU, YJIO)KCHHI)IX COOTBCTCTBEHHO IO JJIMHE U

IIHAPHUHE, M; Ny, 1y — YKUCTI0 PAJOB IPOBOJIHUKOB CETKM COOTBETCTBECHHO 110 JJIMHE U IIIUPHUHE.

JIns  CHIKEHWS BIMSHUSA KIMMAaTHYECKUX YCJIOBUM Ha CONPOTHUBJICHUE
3a3eMJICHUS] IPUHUMAIOT PAcCTOSTHUE OT MOBEPXHOCTH 3eMin A0 ceTku h > 0,5...0,8

M.
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Yucno oAMHOYHBIX 3a3eMiIUTeNeH (TpyO, CTEpKHEN MIIH MOJIOC)
ny = Ry y/R, 5

N3 mabauysr 53 TPUIOKEHUS O YWCTY 3a3eMJIUTENCH 713 BHIOpPATh 3HAYCHHE
OTHOIIICHUS paccTosHHUSI. Mexay 3azemiutessiMu L, k ux jmmHe | um 3HaueHue
K03 dunmeHTa SKpaHUPOBaHU 1),. I3 otHOMIEHU L,/l; = m onpenenuts paccTosHue

MEXIY 3a3€MJIIUTEISIMU, M,
L, =ml.
Yucio 3a3emnurenel ¢ yueToM Ko (QUIMEeHTa SKpaHUPOBAHUA 1),

R

Ny, = —22-,
p

R3.0773
IToxydennoe 3Ha4eHUE Ny, OKPYTIIIOT 10 OJIMKANIIETO OOIBIIETO YHCIA.
BoImonmHUTE  cXeMy 3a3eMJISIIOIIET0  yCTPOMCTBA C  yKa3aHUEM pa3MEpoB

OTAEIBHBIX 3a3€MJIMTEIICH U PACCTOSIHUI MEK1y HUMU B IUIaHE.

6.3. PACUET 3AHYJIEHUSA

JIist OBICTPOTO0 aBTOMATHYECKOTO OTKIIFOYCHHS ydacTKa CETH C 3aHYJICHHBIMH
KOpPIyCaMH 3JIEKTPONPUEMHUKOB WJIM apMaTypol >KeIe300€TOHHBIX OMNOop MpHU
MIPOCKTUPOBAHUH CIIEAYET COOJIOCTU yCIOBUE, YTOOBI PACUETHBIN TOK OJHO(A3HOTO
KOPOTKOTO 3aMbIKaHus |, B KOHIIE JTaHHOTO ydYacTKa HE MEHee 4eM B 3 pasza
MPEBBINIAT HOMHUHAJIBHBIA TOK IIJIaBKOW BCTaBKU |, 3ammimaromero ero
MPEIOXPAHNUTENS WM HOMHHAJIBHBIM TOK pacCICIUTENsl aBTOMara y aBTOMara C

3aBUCUMOM OT TOKa XapaKTEPUCTUKOMN
IH.B S IK.3 /3'

Bo B3PbIBOOITACHBIX IIOMCIICHUAX N B3PBIBOOITACHBIX HapY>XHBIX

AIIEKTPOYCTAaHOBKAX JIJIsl TIPEJOXPaHUTENIeH HEOOXOIUMO BBIMIOJHUTH YCIIOBUE
s < L5 /4.

JI1s1 aBTOMATOB € 3aBUCUMOM XapaKTEPUCTUKONM HOMUHAIBHBIN TOK PACLEIIUTEIIS
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1, <l /6.

JIJisi aBTOMATUYECKOTO BKJIIOYATEINs, UMEIOUIET0 paclenuTeNlb C HE3aBUCUMOMN
XapaKTEpPUCTUKOMN, MPU HOMUHAJILHOM Toke aBTomaTta 70 100 A Tok cpabaTbhiBaHUs

pacuenuTens
w0 < s 11,4,
a Mpu HOMUHAJIBLHOM Toke Oonee 100 A
I < 15 /1,25.
Tok KOPOTKOTO 3aMBbIKaHUS /ISl NPOBEPKH YKa3aHHBIX BBIIIE COOTHOIIEHUH
IK.3 :Ufb/(zn + Zr);

rae Uy —hasnoe HomunansHOE Hanpsbkenue (00braHO 220 B); Z, — momHoe corpo-
TUBJIEHHE NeTiu (paza = Hoib, OM; Z, — conpoTuBieHue (as3bl TpaHchopmaTopa TOKY

0IHO(a3HOTO0 KOPOTKOTO 3aMbIKaHusi, OM.

[TonHoe conpoTuBiIeHUE NETIIH (pa3a = HOJIb OMPEACIIAIOT 1O (hopMmyJIe:

Z=Y 1R, +R,)? + (X, + X, +X,)%,

rae | — nmnHa yuactka smHun, M; Ry, R, — yzesbHbIe aKTHBHBIE COIPOTUBIICHHS COOT-
BETCTBEHHO (Da3HOTO U HYJIEBOTO MTPOBOTHUKOB, OM/M, KOTOpPBIC IPUHUMAFOT IO
maobauye 6.2. WK PaCCUUTHIBAIOT MO (opMyJIe:

R=p/S

p — YHENBHOE JIEKTPUYECKOE COMpoTHBIeHHE: wii Memd p =1,75 10° Omm,
amoMuHus p = 2,9 - 107 OwM'M, JU1s1 MPOBOJHUKOBOM CTANIA p = 107 OmM, 1151 ; S —
[UIOMIA/ b CEUCHHS [IPOBOJHAKA, M Xy Xy — ylenbHble BHYTPEHHHE MHIYyKTUBHBIE
COIIPOTUBJICHHSI COOTBETCTBEHHO (Da3HOTO M HYJIEBOrO MPOBOIHUKOB, OM/M (eciu
IIPOBOJJHUKH BBITNOJHEHbl M3 LBETHBIX METAIOB Xy U X, MOXKHO CUMTAaTh PaBHBIMU
HYJTIO, B OCTIBHBIX CIy4asiX Ha BO3IYIIHBIX JUHUIX: PU HOMHHAIHHOM HANPSHKEHUH
Uy <1xB X, = X,= 0,3-10'3 Owm/Mm, npu U, = 6 KB mmu Uy, =10xB X = X, = 0,4-10°
Om/M); X, — yIelbHOE BHEIIHEE WHIYKTUBHOE COTPOTHUBIICHHE IETIIA MPOBOIHUKOB

(hasa-HOIb: JUTS BO3LYIIHBIX JTMHUI OpHEHTHPOBOUHO 0,6 - 10™° Om/M; 1 IPOBOJKH HA
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u30mATOpax BHYTpH momerteruit 0,5+ 10°0m/M; mist mpoBoxku Ha pormmkax 0,4-107

OM/M; [ IPoBOAKH B Tpy6ax 0,15 <10 Om/m.

Taoauna 6.2.

Yne.m:noe AKTUBHO€ COIIPOTUBJICHHUE (l)a3m,1x U HYJICBLIX ITPOBOAHUKOB

Mapka Ry.(Ry), Mapka Ry.(Ru),
pOBOJIA Om/m IpOBOJIA Owm/m
M10 1,88-10 A35 1,88:107
M16 1,27-10° [1C05 1,2:107
M25 1,84-103 [1C25 0,67-107
Al6 2:107 [1C35 0,54:107
A25 1,34-103 [1C50 0,39-10°

CompotuBnenne (a3pl  TpaHchopmaTopa TOKYy OAHO(PA3HOTO KOPOTKOTO
3ambIKaHus, OM, MpU BTOPUYHOM HOMHUHAIBHOM HaNpsiKEHUU TpaHchopmaTopa

400/230 B MoxHO TIpHOJIMIKEHHO paccuuTaTh 1o popmye:
Z, = KylSy,

rae K, = 26 nipu cxeme TpaHchopmaropa 3Be3/1a-3B€3/1a ¢ HYJIEM U HOMUHAIBHOM
nepsuyHOM Hanpsikenuu U,1=6...35 kB, K, = 7,5 npu cxeme 3Be3/1a-3Ur3ar ¢ HyJeM
n U, =6..10 kB u K, = 10 npu ot xe cxeme u U, = 20...35 kB. Ilpu BropruHomM
HoMuHALHOM Hanpsbkernn 230/130 B Bce 3HaueHWs] yMeHBINAOT B 3 pasza; Sy —

HOMMHAJIbHASI MOIITHOCTH TpaHcopmaTopa, kKBT.

Ecnu pazHble y4yacTKM JIMHUM BBINIOJIHEHBI IPOBOJIHUKAMU HEOAMHAKOBBIX MAPOK,
TO Z, BBIUHCIAIOT [JIsI KaXJIOTO Yy4yacTKa OTIEIbHO, a 3aTeéM HaxoJsaT HX
apu(PpMETHIECKYIO CYMMY.

I[Ipu pacuere TOKAa TNPENOXPAHUTENEH UL DJIEKTPOABUTATEIIEU  HOJIKHBI
COOJI0IaTHCS COOTHOIICHUS:

B CJIy4ac MPUMCHCHMUA DJICKTPOIIPHUBOAA C JICTKUMH YCIIOBUAMH ITIyCKa.

le = 1./2,5,

JJIA 3JICKTPOIIPUBOJOB C TAKCIIBIMU YCIIOBUAMU ITyCKa.
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-_ n

16..2°

IH.B

I1ycKOBOM TOK AJIEKTPOABUTATENA:

1000kP,
YU, cospn,,

rane K — KOI(pQUIMEHT KpaTHOCTH TWYCKOBOTO TOKAa: Ui TPeX(a3HbIX
ACHHXPOHHBIX AJIeKTpoaBurareie K = 4...7; P,,—MOIIHOCTb 3JIeKTpoaABUTaTeNs, KBT;
U, — HOMHHAJIbHOE HaNpsSKEHHUE, HA KOTOPOE BKJIIOUEH 3JIEKTPOJBUraTelb, B; cos ¢
— k03 durmeHT MoHOCTH (maba. 54 npunoxenus); 1,,— KII amekrpoasurareris

(YkazaH B ero nacropre).

[InaBkue BCTaBKM MOAOUPAIOT MO CTAHJAPTHOM LIKaJe I HOMUHAJIBHOIO TOKa:
0,25;0,5; 1, 2, 6, 4, 10, 15, 20, 25, 35, 60, 80, 100, 125, 160, 200, 225, 260, 300, 350,
430, 500, 600, 700, 850 u 1000 A.

7. OBECIIEYEHUE IMTOKAPHOM BE3ONNACHOCTH
HPOU3BOACTBEHHBIX TPOLUECCOB

7.1. MeToauKa OlleHKH B3PbIBONOKAPOONACHOCTH MPOU3BOACTBA

ITo B3pBIBOIOXKAPHON U MOKAPHOM OMACHOCTU MPOU3BOJCTBEHHBIE TOMELICHUS U
3MaHUs monpasneisroTcs Ha kareropun A, b, Bl - B4, I' u I Onpenenenne
KaTerOpuy IIPOU3BOJAUTCS IIyTEM IIOCIEAOBATEIBLHON NPOBEPKU IPUHAICKHOCTH
MOMENIeHUsT K KareropusM oT Bbicmied (A) k wHusmed (I) nns nHaubosee
HEOJIaronpusTHOr0O B OTHOILIEHUHU MOXKapa WM B3pbiBa NEpHOJA C y4E€TOM BHJA
HaxOoJSUIMXCSl B ammaparax M MOMEIICHUSX TOPIOYMX BEIIECTB U MAaTEpPUaOB, UX
KOJIMYECTBA U TOKAPOOIACHBIX CBOMCTB, a TaKXke€ OCOOCHHOCTEH TEXHOJIOTMYECKUX
IIPOLIECCOB.

31aHMe OTHOCUTCA K KaTeropuv A, ecilii CyMMmapHas IUIOAAb MOMEIICHUI

" IIpuBoasites mo Hopmam rocynapcTBeHHON IPOTHBOIIOKApHOH ciry:k061 MBI Poccun
HIIb 105-95.
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KaTeropuu A B HEM MpeBbIIaeT 5 % 1iomanan Bcex nomenieHui uiu 200 M.

JlonmyckaeTrcsi HE OTHOCHUTH 3/IaHME K KaTeropuu A, eciau cyMMapHas IUIoniaab
MTOMEIIEHUI 3TOM KaTeropMy HE MPEBBIIAET B 31aHUU 25 % cCyMMapHOW IUIonaan
BCEX pa3MEIICHHBIX B HEM mnoMmelieHuii (Ho He 6osiee 1000 M), H 9TH OMEIICHHS
000pYIYIOTCSl yCTAHOBKAMU aBTOMATUYECKOTO MOKAPOTYIIIECHUS.

3/1aHH€e OTHOCUTCS K KaTeropuu b, eciim 0qHOBPEMEHHO BBINOJIHEHBI 1BA YCIOBUS
- 3/J1aHUE HE OTHOCUTCS K Kareropum A MW CyMMapHas IUIOIAdb NOMEUIEHUN
kareropuii A u b nipeBbimaetr 5 % cymmapHO# miomaau Bcex nomemeHui wim 200
M,

JlommyckaeTcsi He OTHOCUTB 3JaHUE K Kareropuu b, ecnm cymmapHas IIIomajb
MOMeNIeHn kateropuid A u b B 3qaHnn He npeBbIaeT 25 % cyMMapHOU TUIOIAIN
BCEX pa3MEIICHHBIX B HeM MoMemleHuii (Ho He 6ozee 1000 M%) M 3TH MOMELICHHUS
00OpyyIOTCSl yCTAaHOBKaMU aBTOMAaTUYECKOTO MOKAPOTYILIEHHUS.

3/1aHH€e OTHOCHUTCS K KaTeropuu B, ecian olHOBPEMEHHO BBINIOJHEHBI ABA YCIOBHS
- 3JIaHME HE OTHOCHUTCA K KaTeropusM A win b u cymmapHas ionjaab oMeneHun
kareropuii A, b u B mnpesbimaer 5 % (10 %, ecnu B 34aHUMM OTCYTCTBYIOT
MoMenIeHus Kareropuid A u b) cymmapHoO# mjio1am Bcex NOMEILEHUH.

JlormyckaeTrcsi He OTHOCUTH 3/IaHHE K KaTeropuu B, ecnu cymmapHas Iiomanb
noMeneHnii kareropud A, b u B B 3manum He mnpesblmaer 25 % cymmapHOM
IUIOIIAM BCEX PA3MEIICHHBIX B HEM MOMelleHni (Ho He Gomee 3500 M%) u ot
MOMEILEHUSI 000PYYIOTCSl YCTAaHOBKaMU aBTOMATUYECKOTO MOKAPOTYIIEHHUS.

3/1aHU€e OTHOCUTCS K Kateropuu I, eciii OJHOBPEMEHHO BBINOJIHEHBI IBA YCIOBUS
- 3JlaHh€ HE OTHOcHUTCS K KareropusMm A, b wim B wm cymmapHas miomans
nomeniennii kareropuii A, b, B u I' npessimaer 5 % cymmapHOW Miiomagn Bcex
MMOMEIIICHUH.

JlomyckaeTrcsi HE OTHOCUTBH 37aHUE€ K Kareropuu I', ecinm cymmapHas IJIOIIAIb
noMenieHnii kareropui A, b, B u I' B 31anum He npesbimaer 25 % cymMmapHOi
IO BCEX pA3MCIICHHBIX B HEM MOMEIeHMH (HO He Gomee 5000 M%) u
nomeneHus kareropuit A, b, B o0opynyiorcst ycraHOBKaMy MOKapOTyLLIEHUSI.

31aHue OTHOCUTCA K Kareropuu I, eciu oHO He OTHOCUTCS K Kateropusm A, b, B
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nm I.

[ToxxapoormacHele ~ CBOMCTBa  INPUMEHSIEMBIX  BEIIECTB W MaTepHasoB
YCTAHABJIMBAIOTCSA IO pe3yJbTaTaM WCIHBITAHUNA WM PACUETOB IO CTAHIAPTHHIM
METOJIMKaM C YYETOM IapaMeTPOB COCTOSAHUS (JaBJICHUS, TEMIEPATYpPhl U T.J.) WU
Ha OCHOBAaHUHW CHPABOYHBIX JaHHBIX. [Ipy 3TOM JOMyCKaeTCs MCIOJIb30BAaHHE
MoKazaTeliel MoKapHOW OMaCHOCTH JIJIsl CMECe BEIIEeCTB U MaTepHajIoB MO HanuboJee

OIIACHOMY KOMIIOHCHTY.

7.2. IllepBu4HbIe CPeICTBA MOKAPOTYILIEHUSI

B cooTBercTBUM C THUIIOBBIMM IpaBWJIaMU IOKapHOW OE30MAaCHOCTH IMPOMBIIII-
JIEHHBIX MPEANPUATHA BCE MNPOU3BOJICTBEHHBIC, CKJIAJCKHUE, BCIIOMOIAaTENIbHbIE U
aJIMMHUCTPAaTUBHbIE 3[JaHUS JOJDKHBI ObITh OOECIEYEHbl MEPBUYHBIMU CPEICTBAMU
MOKapOTYILEHUS, UCTIOIb3YIOIIUMHUCS [Tl JIOKANU3AUY U JTUKBUJAUN HEOOJIBLINX
3aropaHui, a TaKKe MOKAPOB B UX HAYAJIBHOW CTA/IMH PAa3BUTHSL.

KonuyecTBO M BHJ TNEPBUYHBIX CPEACTB IOXKAPOTYLICHHWsS HA3HAYAETCS B
3aBUCUMOCTH OT (PM3HKO-XMMHUYECKHX W TOKaPOOIMACHBIX CBOMCTB MPUMEHSIEMBIX
TOPIOYMX BEIIECTB, UX OTHOLIEHUS K OTHEraCUTENIbHBIM BEIIECTBAaM, a TAKXKE IUIO-
maad NPOM3BOACTBEHHOro mnomeuieHus. IIpu 3ToM HeoOXoaumoe KOJIMYECTBO
MEPBUYHBIX CPEJICTB MOKAPOTYIICHHS 3a0a€TCSI OTAEIBHO JUIsl KaXA0T0 MOMEUIEHUS.

[Tomemienusi, 00OpynOBaHHBIE ABTOMAaTHUYECKUMH CTAallMOHAPHBIMU yCTa-
HOBKAMHM  TOXApOTYIICHHs, OOECHEUYMBAIOTCA [EPBUYHBIMU  CpPEICTBAMH B
kosmmuectBe 50% ot pacyeTHOro. OTaenpHBIE MOKAPOOIACHBIE MTPOU3BOICTBEHHBIE
YCTAaHOBKH (OKpacOYHbIE KaMepbl, 3aKaJOUYHbIE BAaHHBI, YCTAHOBKU [UIsI MOMKH H
00e3KUpUBaHUS AeTallel, CyIIMJIbHbIE KaMephbl U T.I.) O0OPYAYIOTCSI HE MEHEE YeM
JBYMSI OTHETYIIUTEISIMH.

JInst pa3MeleHrs NEPBUYHBIX CPEACTB MOXKAPOTYIIEHHUS B TPOU3BOACTBEHHBIX
3IaHUSIX U HA TEPPUTOPUSIX MPOMBIIUICHHBIX NPEINPUATUH, KaK MPABUIIO, AOJHKHbBI
YCTaHABIIMBATHCSA CIIEUATIbHBIC MOKAPHBIE IUTHI C HAOOPOM, BKIIIOUAIOIIUM B CEOSL:
MEHHBIX OTHETYIIUTENEH - 2, YTIEKUCIOTHBIX OTHETYIIUTENEH - 1, SIIHUKOB ¢ MECKOM

- 1, KyCKOB ITOTHOTO MOJIOTHA (acOecT, BOMIOK) - 1, ToMOB - 2, 6arpoB - 3, TONOPOB
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- 2. [loxxapHble IIUTHI YCTAHABIMBAKOTCSA HA BUAHBIX U JETKOJOCTYITHBIX MECTaX, 110
BO3MOXKHOCTH, OJIKE K BBIXOJaM U3 NoMmelleHuil. TeppuTopuu npeanpusTuit
00ecreunBalOTCs MOXKAPHBIMU IIIUTAMU U3 pacyeTa - OJIMH IUT Ha Tuiomaab 110 5000
M.

B HawanpHOW cTaauu mokapa oyar 3aropaHusi OObIYHO TyIIAT OTHETYIIUTEISIMHU.

[Tpu BBIOOpPE THIIA OTHETYLIUTENSI HEOOXOUMO UMETh B BUJY, UTO:

- XMMHMYECKHUE IECHHBIE OTHETYIIMTENIM NPEIHA3HAYEHBI Uil TYLIECHUs 3aropaHui
JH00BIX BEIIECTB M MAaTEpUANIOB 3a MCKJIIOUYEHHUEM LIEJIOYHBIX METAVIOB U BELIECTB,
ropsAmuUx 0e3 A0cTyna Bo3ayXa, a TAKXKE IEKTPOOOOPYAOBAHMS, HAXOIAIIErOCs MO/
HalpspKEHUEM; IeHa o0pa3yeTcsi BHYTPU OTHETYLIMTENs B pPeE3yJbTaTe peakluu
MEXIy JABYMsI COCTaBaMU - IIeJIOYHbIM (Ha ocHoBe NaOH) 3amutbiM B CTanbHOM
KOPIyC OTHETYIIHWTENs, H KHCIOTHBIM (Ha ocHoBe H,SO,), 3amuteiMm B
IIOJINATUJICHOBBIN CTaKaH, IOMELIEHHBIN B BEPXHEHW YaCTH KOPITyCa;

- BO3JYIIHO-TIEHHbIE OTHETYIIWTEIN MpPEeIHA3HAUYEHbI ISl TYLICHHS 3aropaHuid
JT00BIX BELIECTB M MATEpUAJIOB 3a MCKJIIOUYEHHUEM IIEJIOYHBIX METAJUIOB U BEILECTB,
ropsmmx 0e3 A0cTyna Bo3/ayXa, a TAKXKE IEKTPOOOOPYAOBAHMS, HAXOIAIIErOcs MO/
HaAMpPsDKEHHWEM; BO3IYIIHO-MEXaHWYecKas MeHa o0pas3yeTcsl Mpu MPOXOXKIACHUH S5-6-
IPOLICHTHOIO ~ BOJHOTO  pPAacTBOpa  ITOBEPXHOCTHO-aKTUBHOI'O  BEIECTBA,
BBITECHSIEMOI'0 M3 KOpITyca Yepe3 pachbUIMTEIb MOJ ACHCTBUEM AaBICHUS pabodero
rasa;

- TOpOIUKOBBIE OrHETYIUUTENM NpPEIHAa3HA4YeHbl JUIsl TYLIEHUsS 3aropaHuil
JIErKOBOCTUIAMEHSIIOUIUXCSI U TOPIOYUX KUAKOCTEH, MIETIOYHO3EMENIbHBIX METaIOB,
ANEKTPOYCTAHOBOK, HAXOJALIMXCS MOJ HANpsDKEHUEM, a TakXke I0KApOB Ha
o0beKTax ¢ OOJBIIMMU MaTE€pUAIbHBIMU IIEHHOCTSIMH (J1adopaTtopuu, My3eH,
KapTUHHBIE Tajeped U T.I.); OTHETYIIAIIMMHU BEUIECTBAMHU SIBIIAIOTCS KapOOHATHI
LIEJIOYHBIX METAJUIOB, KOTOpBIE BBITECHSETCS W3 KOPIYCca OTHETYIIUTENS
U30BITOYHBIM JIaBJICHHUEM paboyero rasza, XpaHALIErocs BO BCIIOMOTAaTEIbHOM
OaJIoHe, MJTK 3a CUET JAABJICHUS, TOCTOSIHHO MOJAEPKUBAEMOTO B KOPITYCE;

- YTJIEKUCIOTHBIE OTHETYUIUTENN MpeqHa3HAuYeHbl I TYIIEHUS 3arOpaHuil JII0ObIX

BELIECTB M MaTepualioB (KPOME BEIECTB, KOTOpbIE MOTYT TropeTb 0e3 jocrymna
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BO3/AyXa), a TakKxke Uil TYIIEHUS BJIEKTPOYCTAHOBOK, HAXOJAIIUXCA MOJ
Hanpspkenuem 10 1000 B; ornerymammm cpeicTBOM SIBISETCS YIJIeKUciaoTa (ABY-
OKHCh YTJepo/a), KOTOpash HaXOAUTCS B OTHETYIIUTENe B JKUIAKOM (aze u
MIpeBpaIIaeTcs B CMECh M3 Ta30BOM U TBEP0H (B BUIE CHera) (a3 MpH BHITCKAHUU U3
KOpIyca yepe3 HacaJok B Buae auddy3opa;

- XJIaJIOHOBBIE OTHETYIIUTENIM MpEeIHA3HAYCHBbI JJIsi TYHICHUS HEOOJBIIUX 0Yaros
3aropaHusi Pa3jUYHbIX BEILIECTB, TJICIOUIUX MaTEpPHAIOB (XJIOMKA, H3OJISILIMOHHBIX
MaTEpHaJIOB), a TaKXe DSJEKTPOYCTAHOBOK, HAXOJSALIUXCS IOJ] HANpSHKEHUEM He
oonee 380 B; ormerymamuMm CpeIcTBOM SIBISIOTCS BEIIECTBA Ha OCHOBE
TJIOUMPOBAHHBIX YTJIEBOJAOPOIOB (OPOMUCTBIN ATHII, XJIAJIOH U JP.), 00pa3yronmx
IIPU BBIITYCKE U3 KOPITyCa Yepe3 HACAIOK CTPYIO, COCTOSIIYIO M3 MEIKOAUCIEPCHBIX
Karellb.

TBepayto (cHerooOpa3Hyr0) YIVIEKHMCIOTY MNPUMEHSIOT Ui TYIICHUS OTHS Ha
Bo3Ayxe. Mcmapsiich, OHa OXJIAXKIACT TOPAIIUA OOBEKT M CHIDKACT COACp)KAHUE

KHUCJIOPpOAa B 30HC 'OPCHHUA.

7.3. PACUET DBAKYAIIUOHHBIX IYTEN U BBIXOJIOB
[IpenenpHO nomycTuMas JUIMHA 3BAKYallMOHHOTO y4acTKa, M,

Lp:VT

rae V — CKOPOCTh JBHKECHUS JIFOJICH MPU BBIHYKJICHHON dBaKyalluu: MPU JBUKEHUU
10 TOPU3OHTAJIBHBIM y4acTKaMm V = 16 M/MHH, TI0 JIECTHHIIE BBEPX V=8 M/MUH, BHH3
Vey = 10 M/MuH; " — pomyckaeMoe BpeMsi dBaKyallid, MHUH: TIPH JBaKyaluul W3
3nanuit | u |l creneneit ornecroiikocty nmpuHumaroT 7= 6 muH, u3 3aanuit I u IV
CTENICHEH OTHECTOMKOCTH 1= 4 MuH, M3 3MaHui V CTENEHH OTHecTOohKocTH 7= 3
MUH; JJIsI IETCKUX YUPEKIECHUN BpeMs IBaKyalluu ymeHbIaoT Ha 20 %.

. 2, 2.
[110THOCTB pa3MeIeHus Tl Ha IJIOIIaAN YBaKyallMOHHOTO y4acTKa, M“/M":
n
J=YNTIS,
1

riae Nij — 49uCIIeHHOCTD JIFo/IeH Ha yyacTke; f; — momaas ropu3oHTaIbHOM
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POEKIHH YenoBeKa, M> (mabn. 55 NPHI0KeHns); S— MIomaIb yIacTKa BaKyalliH,
M,

3Havenne /{ TODKHO OBITh He Gosee 0,92 M*/m°. I1lupuHa 3BaKyaIMOHHOTO
y4JacTKa, M,

B=N/(L_J),

r7ie 0 — IpeenbHas MII0THOCTh MOTOKA JOEH: st B3pocibix He Oonee 10... 12
‘{eJI./MZ, 1A nereit — ue 6osee 20...25 yenr./M>.
3HaueHHe NMpeAeIbHON MIIOTHOCTH MOTOKA JIIOJIEH MOKHO ONPEIEIUTH 10
dbopmyre
0 =NIS
[[InpuHy 3BaKyalMOHHBIX YYAaCTKOB IPUHUMAIOT C YYETOM LIUPHUHBI

CTPOUTENIBHBIX 3JICMEHTOB 3/IaHUI U COOPYKEHUH (mabn. 56 NpUI0KESHN).

Huco nmyren 3Bakyanuu
11, =06N/(100B)
[TomyyeHHOE 3HAUEHHE OKPYTIISIOT B OOJBIIYIO CTOPOHY, HO B JTII0OOOM cityvae /7,

JOJIDKHO OBITH HE MEHEE ABYX.

7.4. PACUET ITOXAPHOI'O 3AITACA BO/IbI
TpeGyeMslii 3amac BOAbI Ha HAPY/KHOE MOKAPOTYIICHHE, M,
Q, =3,6g,mTn,

rae g, — YICTbHBIM pacxoa BOJBI Ha HAPYXKHOE TOXKApOTYyIIeHue, Ji/c (maba. S7
OPUIOXKEHHS); T, — pacyeTHOE BpeMs TYIICHHsS OJHOrO IOXKapa, 4. OOBIYHO
npuHuMaroT 1, = 3 4; n; — YUCJIO OJHOBPEMEHHO BO3MOXXHBIX I0XAapPOB IpHU
TJIONIAIM MPeAnpUsTHs MmeHee 1,5 KM n, = 1, npu momaau 1,5 KM 1 GoJtee ng = 2.

OGbeM  BOAbI, HEOOXOAWMBI ISl BHYTPEHHErO IIOKAPOTYLICHHS, M,
PaCCUUTHIBAIOT B 3aBUCHUMOCTH OT MPOU3BOJUTEIIBHOCTH (pacxojia) CTPyH M 4HCIia
OJHOBPEMEHHO JEUCTBYIOIINX CTPYM:

Q, =36g,mTn
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rae g, U m — COOTBETCTBEHHO PAacXoOJl BOJAbl Ha OJIHY CTPYIO M YHCIIO CTPYH: IS
IPOM3BOJICTBEHHBIX 37]aHUN M Trapaykeid BbIcOTOM 10 S0 M g = 2,5 /c u m = 2; nis
MPOM3BOJCTBEHHBIX M BCIOMOTATEIbHBIX 3JaHUM MPOMBIIIJICHHBIX MNPEATPUATHI
BBICOTOH OoJiee 50mM g=5 m/c mm = 8.

3
[TosiHass BMECTUMOCTB ITOKAPHOTO pe3EpByapa, M-,
W =Q +Q +Q.

o < 3
rac QT — PETYIHNPYCMBIN 3a11aC BOAbI AJIAA XO3ANCTBCHHO-TCXHUYCCKUX HYXKI, M .

7.5. ONPEJAEJIEHUE B3PBIBOOITACHOCTH
IMPOM3BOJICTBEHHBIX IOMENIEHUH
B 0OCHOBY OIICHKH B3pBIBOONACHOCTH MPOU3BOJACTBEHHBIX MOMEIICHUHN IOJI0KEH
HSHEPTreTUYECKUM TMOJXOJ, 3aKIIOYAIONIUICS B OLIEHKE pPACUYETHOTO H30BITOYHOTO
JIABJICHUSI B3pbIBA Ap U CPaBHEHUU €T0 C JIOMYCTUMBIM AP 1o
JaBnenue Bo (ppoHTE yAapHOW BOJHBI — OJWH U3 HauOojiee OmacHbIX (haKTOPOB
B3pbIBA, BO3JACHCTBYIOMINX Ha JItojAeH. Jlerkue mopaxeHus: (3BOH B yIIax, TOJIOBHAs
0osib) HacTymaroT npu u30biTouHoM gnabienuun 20..40 xlla, cpenHue (BbIBUXH,
MOBPEXKJICHUE OpPraHOB CiIyXa, HOCOBOE KPOBOTEUEHUE) — TIPH H3OBITOYHOM
naBnenuu 41...60 klla, Tspkenbie (KOHTY3US, TIEPEIOMbI KOCTEH, KPOBOTEUCHUS W3
ymieli W Hoca) npu u30biTouHoM JapieHun 61..100 klla. Ecau u30ObITOUHOE
nasnenue mnpesbimaer 100 klla, y mromelt HaOMIOAArOTCS pPa3pbiBbl BHYTPEHHHUX
OpraHoB, TEpPeJOMbl KOCTEH, BHYTPEHHHE KPOBOTEUCHHS, BO3MOKHA JJIUTEIbHAs
notepsi co3HaHusa. [lpu wu3ObiTouHoMm npaBiaeHuun Oonee 1 MlIla waGmromaroTcs
CMEpTENbHbIE TOPAaKEHHSI YEJIOBEKAa OT HEMOCPEACTBEHHOTO JIEUCTBUS YyAApHOU
BOJIHBI. JIj1s1 cpaBHEeHUs: n30bITOuHOE AaBieHue 6osee 50 klla momaer u BBIpBIBAET ¢
KOpPHEM JICPEBbsI, CTEKJIO pa3pyiiaeTcs npu u30bITouHoM nasienuu 1...7 kl1a.
3HayeHus U30BITOYHOTO JABJICHHS, MPU KOTOPBHIX BO3HHUKAIOT pa3IMYHbIC

pa3pylIeHus IPOMBIIIIIEHHBIX 00BEKTOB, YKa3aHbl B mab.iuye 58 NpuioKeHusl.
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Cna0Oble pa3pyllIeHHs] XapaKTepU3YIOTCS PpPa3pyLIEHUEM OKOH, JABEPEH, JIErKuxX
MEPErOPOAOK, MOBPEKACHUEM KpBIIIW, HAJTUYUMEM OTACIBbHBIX TPEUIMH B CTEHAX
BEPXHUX OTaxeHd, nepopmanmerr Tpy0 U UX TMOBPEXKIECHHEM Ha CTHIKAX,
NOBPEXKJICHUEM 3JIEKTPONPOBOAKM M T. 1. [locie KamuTaabHOrO peMOHTa 3JaHUE
MOKET OBITh BOCCTAHOBJICHO.

IIpu cpenHell creneHW pa3pylIEeHWAd OPOUCXOAUT pPa3pylI€eHUE BHYTPEHHUX
MEePEropoaOK, OKOH, ABEPEN, KPBIIL, NOBPEKAAIOTCS WU PA3PYILIAOTCS YEPAAdHbIC
MEPEKPBITUSA, YACTUYHO CTEHbl BEPXHUX JTAXEH, BO3MOKHBI TPEIIMHBI B CTEHAX.
HabGnrogatorcs oTaenbHble pa3pbiBbl U Aedopmanus TpyOONpoOBOAOB, Kabenew,
NOBPEXACHUS CTaHKOB. [10/1BasIbl COXpaHAIOTCSA U MOTYT OBbITh UCIIOJIb30BaHbI MOCIE
pacuMCTKM 3aBaJIOB. BoccTaHOBIEHHE 37aHUS BO3MOXHO IIOCJHE IPOBEACHUS
KaUTAIbHO-BOCCTAHOBUTEIBHOIO PEMOHTA.

CunpHble  paspylICHUs XapaKTEPU3YIOTCS pa3pylICHHMEM YacTH HECYIIUX
AJIEMEHTOB (CTE€H U TEPEKPhITUN Bcex dTaxein). VMmerTcss MaccoBble pa3pbiBbI
TpyOOInpoBoJOoB U KaOenel. Mcronb3oBaHWe 34aHM C TaKUMU pa3pyLICHUSIMU

HEBO3MOXHO M HEIEeIecoo0pas3Ho.

7.6. ONPEAEJEHUE PACUETHOI'O U3BBITOYHOI'O
JTABJIEHU S B3PBIBA
PacyeTHOoe M30BITOUHOE AaBIEHUE B3pbIBA Ap 07151 TOPIOUMX BEILIECTB, COCTOSLINX
u3 atomoB yriepozaa (C), somopona (H), kuciopoaa (O), xmopa (C1), 6poma (Br),
nona (1), propa (F)
Ap = (P P 200
V.pCKk,
I Pmax — MAKCHMaJbHOE JaBJICHUE B3pPbIBA CTEXMOMETPUUYECKON T'a30BO3IYIIHOM
WIA  TApOBO3AYIIHOW CMeCM B  3aMKHYTOM  oOBeMe,  oOmpeaenseMoe
HKCIIEPUMEHTAJIBbHO WJIM IO CIPaBOYHBIM JaHHBIM (MPU OTCYTCTBHM JaHHBIX
nomyckaercss npuHuMmath paBHeiM 900 klla); po — HavanmpHOe naBnenue, klla

(momyckaetrca npuHuMath paBHbIM 101 kIla); m — macca roprodero raza (I'T) unu

napoB Jerkopocriamenstonmxcs  (JIB)XK) wu  roprounx (I'K)  xumakocted,
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MOCTYNUBIIMX B Pe3yJbTaTe aBapuu B MOMEIIEHHUE, KI; Z — KOI()PUIMEHT yyacTHs
rOPHOYET0  BO  B3pbIBE; JOIYCKAaeTCsd IPUHUMATh  CIECAYIOIIME  3HAYCHUS

Koa(uieHTa z:

TOPIOYHE Ta3bl 0,5

JIETKOBOCIUIAMEHSIOLIMECS U TOPIOYHE KUIKOCTH, HArPETHIE 0,3
JI0 TEMIIEPATypPbl BCIIBIIIIKYA U BBITIE

JIETKOBOCIUTAMEHSIOIIMECS M MIPOYUe KUJIKOCTH, HarpeTble Hike temneparypst | 0,3
BCIIBIIIKH, PH HATMYUHA BO3MOXKHOCTH 00pa30BaHUs adpO30Jis

V,, — CBOGOMHBII 06BEM MOMEIICHHS, M°, OMpeIeIeMblil Kak PasHOCTh MEXIY
00BEMOM MOMENIEHUSI U 00HEMOM, 3aHUMAEMbIM TEXHOJIOTHYECKUM 000PYI0BaHUEM,
CBHIPbEM U MaTepHalaMu, M (IIPH HEBO3MOXKHOCTH PacdeTa IOMYCKACTCs IPUHUMATH
V. ycioBHO paBHbIM 80 % reomMeTpuueckoro oobema MmomMenieHus); p — IMIOTHOCTb
rnapa Wid Trasa, kr/m° [B pacuerax npu temneparype 0 °C MOXHO HPHHATH
ClIe/IyOLIIIe 3HaYeHns oTHoCTH: 1yt Bogopoxna (Hy) — 0,09 kr/m’, mapos ammuaka
(NH;) 0,64 xr/m®, mapoB mermmooro crmpra (CH40) 1,2 kr/M°, mapoB 3THI0BOTO
cnupta (C,HgO) 1,75 KF/M3, napoB 6enzona (CgHg) 3,48 KF/M3, nponana (C3Hg) 2,02
Kr/M°, MeTaHa (CHy) 0,72 KI/M°, aleTHiIeHa (CoHy) 1,17 kr/m° u T K,
KO2(D(PUITMEHT, YUNTHIBAIOMINNA HETEPMETHIHOCTh TTOMEIICHHUSI U HEaanadaTUIHOCTh
nporiecca ropeHus (JomycKaeTcs IpuHUMaTh K, = 3).

Crexnomerpuueckyto koHrentpauuto I'T wnn napos JIBX u K onpenensrot no

dbopmyie

C. =100/(1+4,84p),
rne f = n. + 025n, — n) — 0,51, — crexuoMeTpruecKuii KO3(UIIUEHT
KHCIIOPOJia B PEAKIMU TOPEHUS; M. My Mo, Hx — YUCJIO aTOMOB COOTBETCTBEHHO

yriaepoaa, BOaopoJaa, KUCJI0POoaa U IraJIOr€HOB B MOJICKYJIC TOPIOYCTO.
H30n1TOUHOE AaBJICHHUC B3PbIBA OTACIBbHBIX BCHICCTB, d TAKIKC UX cMecen
0= mH _p,z
Vce pe C pTO kH

rne H, — temmnora cropanus, JDx/kr: mus amermwiena H, = 50,27 M]x/kr; mns
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arietona 30,81; mist 6ensona 42,36; nns 6en3una 41...44 (B 3aBUCUMOCTH OT COPTa);
s Bopopona 143,06; nns merana 50; mponana 50,42; s 3TUiaoBOro cnupra 29
MJIX/KT ¥ T. 1.; p, —IUIOTHOCTH BO3/yXa MMPU HAYaIBHOU Temmeparype o, KI/M>; G
— TemIoeMKocTh Bo3ayxa, JIk/(kr - K): momyckaercs mpuauMath paBHoit 1010
Jx/(xr K); Ty — HavaypHas TeMrieparypa Bo3ayxa, K.

[lo mocnemHeil ykazaHHOW BbIle (HOpMyse MOACYUTHIBACTCS M H30BITOYHOE
JaBJICHUE B3pbIBA JJIsl MBUICBO3AYIIHBIX cMeced. B atom ciyuae kosdduiment z,
YUUTBHIBAIOIIMI JIOJIF0 Y4YacTHUs B3BEIICHHON TOpPIOYEN MbUIM BO B3pbIBE, IpHU
OTCYTCTBUH DKCIEPUMEHTAJIBHBIX CBEACHUN NPUHUMAIOT paBHbIM 0,5. PacuerHyro
Maccy M B3BEIICHHOW B 00bEeME MOMEIIEHHUsS TMbUIM OMPENEISIOT KaK CyMMY JIBYX
claraeMblx:

m=m_+m_,
rae M,, — mMacca MbUIM, INOCTYNUBIIEH B NMOMELIEHWE B PE3yJIbTaTe ABAPUMHOMU
CUTYallUH, KT; My = Ky, — PACUETHAsA Macca B3BUXPUBILEUCS MBUIH, KT; Kgz; — JOJIS
OTJIOXKUBIIICHCS B TIOMENIEHUM TbUIM, CIOCOOHOW TMEPEeUTH BO B3BEIICHHOE
COCTOSIHUE B pe3yibTaTe  aBapuMHOM  CUTyallMH: TPU  OTCYTCTBUU
HKCIIEPUMEHTAJILHBIX CBEJIEHUN JOIMYyCKaeTcsl MpUHUMATh K, — 0,9; m, — Macca
MBUTH, OTJIOKUBIIEHCS B TOMEIIEHUN K MOMEHTY aBapuu, Kr.

PacueTHoe u30bpITOUHOE JaBICHUE B3phIBA THOPUIHBIX B3PHIBOOIIACHBIX CMECEH,

coJiepKaIiuX ra3bl (Mapbl) U MbUIH,
Ap - Apl + Apz !
rae Api, AP, — AaBieHUs B3pbIBA, BEIUUCIISIEMbIE COOTBETCTBEHHO JIs ra3a (mapa) u
BTN 1O U3JI0’KEHHOM BBIIIE METOIUKE.
7.7. OIPEJAEJIEHUE JOITYCKAEMOI'O U3BBITOYHOI'O
JTABJIEHUSA
OnpenesieHue B3pbIBOYCTONYMBOCTH 31aHuA. Buavane no maoauye 59

MMPUITOKCHUA OIIPCACIIAIOT CTCIICHD B3PLIBOOIIACHOCTH I'OPHOYMX BCIIICCTB.
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[Io ycraHOBIEHHON CTENEHWM OMACHOCTH BEIIECTBAa BBIOMPAIOT COOT-
BETCTBYIOIIMKA €l ypOBEHb (KJIacc) B3PbIBOYCTOMYMBOCTH COOPYKECHHS U3

ClIcayronmx COOTHOIIICHUM:

CreneHb B3phIBOONIACHOCTH BEIIECTBA Kracc B3pbIBOOIIACHOCTH 3/1aHUS
1 I (Apmax=Apron/1,2)
2 Il (Apmax=Apyon /1,25)
3 I (Apmax=Apon /1,3)
4 IV (Apmax=Apion /1,4)
5 V' (Apmax=Apion/1,5)

[Iox B3pBIBOYCTOMYMBOCTBIO CIIEAYET IOHHMAaTh OTHOLIEHUE OIyCKaeMOM
Harpy3Ku Ha caMblil cJ1a0blii 3JIEMEHT KOHCTPYKIUH, YCTOMYMBOCTh KOTOPOTO MIPU
B3pbIBE MOXKET ObITh obOecrieueHa Apjo;, K MaKCUMalbHOM B3PBIBHOM HArpyske
ApPrax B TOMEILICHUM.

IIpuHATBIA KJIaCC B3pPBIBOYCTOMYMBOCTH 3JaHUs OIPAHUYMBACT BEIMYHUHY
MAaKCHMQJIBHOW B3PBIBHOM HArpy3KM BHYTPH IIOMEHICHHS JOITyCKAEMBIM
M30BITOYHBIM JaBJICHHUEM Ha HauOoJiee cl1alblil AJIEMEHT, KOTOPBIM MOXKET OKa3aTh
BIIMSIHUE HA B3PbIBOYCTOMYUBOCTD 37aHUS B LIEJIOM.

Jlommyckaemoe M30BITOYHOE JABJIEHUE B MOMEIIEHUU Ap,,; YCTaHABIUBAETCS C
Y4€TOM YCJIOBHI pabOThl M MPOYHOCTH KOHCTPYKIUH, & TAK)KE€ MPOYHOCTH CBSI3EH

MCIKAY HUMU

Ap

wm =APK 1K,

rae Ap.; — JOMycKaemMoe JaBjieHue (cTarhueckas Harpys3ka), OomnpeneisieMoe Io
HamOoJsiee  cnabbIM  KOHCTPYKIMSIM,  KOTOpbIE  MOTYT  TIOBIHSTH  Ha
B3PBIBOYCTOMYUBOCTh COOPYKEHHS (TIPU OTCYTCTBUU HEOOXOMUMBIX JAHHBIX AP,
MOXHO TPUHUMATh 10 mabauye 60 TPUIOKEHUS C y4ETOM KJjacca

OTBETCTBEHHOCTH COOPYXeHHUs); K, — K03 HIIMEHT, yIUTHIBAIOIINN BETPOBOM

palioH CTPOUTEILCTBA!

BeTpoBoii pailoH CTpOUTEIHCTBA [ ] i [ 1v V VI | VII
Koaddunuenr k, 07108 | 1 |12 1,35 (1,3 |18

Knp — K03(h(DHULIUEHT NPUBEAEHUS CTATUYECKON HATPY3KH (mabs. 61npunokenus).
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3maHus CpeaHEero THMa CTPOSAT JuOO0 TOJHOCTBIO W3 MeTauia, JH0O0 C
MPUMEHEHUEM COOPHBIX JKEJIE300€TOHHBIX KOJIOHH. DTH 37aHUSI UMEIOT TPOJICTHI
10 30 M, BeIcOTY 70 20 M, MOCTOBBIE KpaHbI TPy301I0ABEMHOCTHIO 10 100 T.
K 3manusiM TskeI0ro THMa OTHOCST HEXH ¢ mpojetamu 36 M u 0oliee, BEICOTOM
25...30 M ¢ MOCTOBBIMU KpaHamu rpy3omnoabeMHOCThI0 10 400 T. Kapkac Takux

S,HaHI/Iﬁ ACJIAar0T TOJIBKO M3 CTaJIN.

OmnpenesieHue HATPY30K, Pa3pPyLIAIOIINX OCTEeKJIeHHne. PacueTHas Harpyska,

pa3pymaronias JMCTOBOE OKOHHOE CTeKIIo, Kl]a,

P, =Py

re P.; — Harpyska, Ipu KOTOPOH pa3pyliaeTcsl JUCTOBOE OKOHHOE CTEKIIO (TpH
OJTMHAPHOM OCTCKJICHHH) C COOTHOIIeHHWeM cTopoH Jjucrta 1:1 ((mabn 62
HPHIIOKEHUS); ¥ — KO3 OUIIUEHT ycioBuiA padoThl ((mabn. 63 MpUIoKeHU).

Pa3zpymaronyro CTEeksI0 Harpy3Ky Mpu MPOMEKYTOUYHBIX 3HAUEHHUSAX TIIOMIATH
OJTHOTO JIUCTa CIEAYyeT OIpeAeNiaTh WHTEPIOAIMENd TMPUBEICHHBIX paHee
3HAYCHUM.

Ecnim B KadecTBe JIETKO  pa3pyliaeMoro  JJIEMEHTa  KOHCTPYKIIUH,
MPUMEHSIONIETOCST  JIl  OOCCIICYCHHMS] COXPAHHOCTH 37aHUS TPU  B3PHIBE,
UCIIOB3YIOT JIBOMHOE OCTEKJIEHHE, TO DPa3pyIIAIONlyl0 €ro Harpysky Pp oo

YBEIIMUMBAIOT, PACCUYUTHIBAS €€ 1Mo (popMyIie

P ..=115p

p.ct2
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