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PE®EPAT

BreinyckHaa kBanndukanmonHas padota mo teMe «OleHKa BO3ACHCTBUS Ha
OKPYXAIOLYI0 Cpely MNPEeanpHsITHs O MPOU3BOACTBY MeOean» coAepKuT 125
CTpaHHIl, BKIIOYaeT 65 Tabnui, 24 JNUTEpaTypHbIX HUCTOYHMKA W 7 JIKCTOB
rpaduyeckoro Marepuania.

[MPON3BOACTBO MEBEJIM, JIAMHUHUPOBAHHBLIE JIPEBECHO-
CTPYXEYHBIE TUIMTHI, 3AIPAZHAIOIIMWE BEIIECTBA, BbIBPOCHI,
TOYEYHBIE NCTOYHUKMU.

OOBEKT UccleI0BaHus: POU3BOCTBO MEOEIIH.

Lenpto pa®oOThl SIBASETCS OLIGHKA BO3JEUCTBUS HAa OKPYXAIOLIYI Cpeay
OpEANpUsATUS IO TPOU3BOJICTBY MEOEIH.

B pesynbrate BbimonHenuss BKP Obuta u3ydena oOmias xapakTepucTHKa
NPENNpPUSATHUS, BbISIBIEHBI OCHOBHBIE ACTIEKTHI €0 BIMSHUS Ha OKPYKAIOUIYIO CPELy.



AHHOTALIMSA

bakanmaBpckass pabora Ha TeMy: «OLiEHKa BO3IEHCTBUS Ha OKPYXKAIOIIYIO
cpely MpeAnpuaAThs N0 NPOM3BOJACTBY MeOenn» BBINOJNHEHAa Ha 125 crpaHunax,
BKJIIOYAeT 65 Tabnuil, 7 rpauueckux MaTepuaioB U 24 TuTepaTypHbIX HCTOUYHHKA.

Ilenbto pabOThl SBISETCS OLIEHKA BO3JACHCTBUS HA OKPYXKAIOLIYI Cpeny
MPEeANPUATHS 110 IPOU3BOJICTBY MEOEIH.

Bo BBengeHuu packpbIBaeTCsl AaKTyaJbHOCTh OaKallaBpCKOW paldoThl 1O
BbIOpaHHOMY HAaIlpaBJIEHMIO, CTABUTCS IIpo0OJIeMa, 1IENIb U 3a7a4u.

B mnepBoii rmaBe mnpuBeneHbl OOIIME CBEIECHUS O MPEANPUATHS, a TaKKe
XapaKTepUCTHKa pailoHa pPacloNOKEHUs MPEAIPUSITHS.

Bo BTOpoil T1/aBe oOmucCaH TEXHOJIOTMYECKUH MpoIecC MPOU3BOACTBA
IIKOJIBHBIX MApT, B TOM YHUCJE MPOIeCC MPOU3BOJCTBA JAMUHUPOBAHHBIX JPEBECHO-
CTPY’KEUHBIX IUIUT U METAINTMYECKOTO KapKaca.

B Tperbeil riaBe mpou3BelEH pacyeT OOpa30BaHUS 3arpsi3HAIOLIMX BEIECTB
Npy TMPOW3BOJCTBE IIKOJBHBIX TApT OT OPraHW30BaHHBIX W HEOPTaHW30BaHHBIX
MCTOYHHKOB.

B ueTrBepToii riaBe NpuBEIEH pacyeT pacCEMBaHU 3arPA3HAIONINX BEIIECTB OT
POM3BOJICTBA IITKOJIBHBIX MaPT.

B nsiToii rmaBe npeaiokeHbl MEPONIPUSATHS TI0 MPEIOTBPAILEHNI0 HETATUBHOTO
BO3AE€MCTBUS U CHUXKEHHUIO MIPEIETbHO-JOIYCTUMBIX KOHIIEHTPALIUH.

[HlecTast rmaBa coaepKUT SIKOHOMHUYECKYIO YaCTh.
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BBEJIEHUE

B coBpemeHHOM MHUpe TPOHU3BOACTBO MeOEIH SBISETCS aKTyalbHBIM. Ero
00BEM YBENUYMBACTCS C KaXIbIM TOAOM, a, CIEIOBaTENbHO, DPACTyT YpPOBHH
3arpsi3HEHMsI, TPEBbIIAs  JOMyCTUMBIE CAHUTApHBIE HOPMBI B KPYIHBIX
MIPOMBIIIUICHHBIX TOPOJaX.

MebenpHasi TPOMBIIUICHHOCTh — Hamboliee MaTepuajoeMKasl MOJ0Tpacib
nepeBooOpadaTeiBatonieil  mpoMbliluieHHOCTH. [Ipm  oOpaboTke MmaTepuasoB B
mpolecce MNpPOU3BOACTBA MeOenu u  MeOenbHOM (QYpHUTYpPBI HCIONB3YIOTCS
pa3MyHBIC BEIIECTBA, OKA3bIBAIOIINE HETaTHBHOE BO3JICHCTBUE HA OKPYKAIOIIYIO
cpedy. DTH BEIIeCTBa MPHUBOJAT K 3arpsA3HEHUIO0 OKPYXKAroIIeW Cpelbl BO BpeMs
TPAHCIIOPTUPOBKH, XPAHEHUS, BBIMIOJHEHUSI TOTPY304YHO-PA3TPY304YHBIX pabOT o
UCTIOIH30BaHMUS.

OpmHUM W3 3arpsi3HUTENCH OKPYKAIOMICH Cpeibl SIBISIOTCS IPEBECHBIC OTXO/BI,
KOTOpPBIE TIPUBOJIAT K MOSBICHUIO TBEPIBIX MpUMeEcel B aTMocdepe, a TakKe YacTo
CBUJICTEIBCTBYIOT O HEpPallMOHAILHOM HCIIONB30BAHUM JIECHBIX pecypcoB. K
JAPEBECHBIM OTXOJaM OTHOCSTCS JIDEBECHBIC OMWIKHA, OOpPE3KH IPEeBECHHBI, H
npeBecHocTpykeuHbIX TUT (JICII).

Y COBEpIICHCTBOBAaHUE  MPOIECCOB  TPOU3BOJCTBEHHON  JICSITETBHOCTH H
NOBBINICHHE J(PPEKTUBHOCTH UCIOJIB30BAHUS MAaTEPHAIBHBIX, CHIPbEBBIX |
TOIUTMBHO-PHEPTeTUYECKUX PECYPCOB TMO3BOJUT COKPATUTh 3aTpaThl U CHU3UTH
HEraTUBHOE BO3JIEHCTBUE HAa OKpY»Karollyto cpeny. Kpome Toro, B Hactosiee BpeMs
0c000€ BHUMAaHHE JOJKHO YIEISATHCS MPUMEHEHHUIO Ha MPEINPUATHSIX O0€30TXOIHBIX
TEXHOJOTUN M KOMIUIEKCHOMY MCIIOJIb30BaHUIO JIPEBECHBIX OTXO0JI0B, 00Pa3yIOIIMNXCs
B IIpolLiecce MPOU3BOJICTBA.

Takum 00pa3om, I1€JIb BBITYCKHOW KBaJIW(PUKAIIMOHHOW pPabOTHI: OIICHKA
BO3JICHCTBUSA HAa OKPYXKAIOIIYIO Cpeay MPEIIpHsITHs IO MPOU3BOACTBY MeOenu, u
NpeIOTBPAIlEHUE HETaTUBHOTO BO3/IEHCTBHUS.

PaccMmoTpum npeanpusTUe mo Npou3BOACTBY MIKOJIBHBIX MApPT.

[konpHast mapTa — 3TO HENpPOCTasi KOHCTPYKIIMS, KOTOpas JODKHA OBITh
BBIMIOJIHEHA 110 ONPEACIEHHOW TEXHOJOTUH, MJIi TOro, 4YTOObl MPEJOCTaBUTh
IIKOJIbBHUKAaM KOM(OPT U yAOOCTBO Ha MPOTSHKEHUHM BCETO BPEMEHH OOyUYEHUS.
Matepuanbl, U3 KOTOPBIX H3TOTaBIMBAIOTCS COBPEMEHHBIE MapThl, OTJINYAIOTCS
MOBBIIEHHBIMHA ~ TMPOYHOCTHBIMH  XapaKTEPUCTUKAMU U IKOJOTHYECKOU
0€301MacCHOCTHIO.

Jlis nocTrkeHus 1enau 06akaniaBpcKo paOOThl ObLTH BBIIBUHYTHI CJIETYIOIINE
3a/1a4u:

1) pa3paboTaTh TEXHOJIOTUYECKYIO IIEMOYKY MTPOU3BOICTBA JJAMHHAPOBAHHBIX
JPEBECHO-CTPY>KEUHBIX TUTUT U MIKOJIBHBIX MapPT,;

2) TIPOM3BECTH pacueT 00pa30BaHUs 3arPS3HSIONINX BEIIECTB;

3) TpOM3BECTH pacueT pacceMBaHUS 3arpsA3HSIONIMX BEIIECTB OT TOYEYHOTO
HMCTOYHHUKA,

4) paspaboTaTh NPUPOIOOXPAHHOE MEPOIIPHUSITHE;

5) chmenmaTh OKOHOMHYECKYIO  OIEHKY  HPEUIOKEHHOTO  MEPOIPHUSITHS

9



1 O01mme cBegeHUs O NPEANPUATHH
1.1 O6mue cBegeHust 00 00beKTe

[Imomane 3emienonb30BaHusA: oOmas miaomans — 5450 KB.M., IUIOIIAIb
3acTpoitku — 2500 kB.M.

YUCIIEHHOCTh COTPYIHUKOB: CPEIHUW CIMCOYHBIA COCTaB COTPYAHHUKOB
npeanpusaTus — 18 uenosek.

Bpemennoit pexum paOOThl MPENNPUATHS: COTPYAHUKH TPEINPUSTUS
paboTaroT MO ABYXCMEHHOMY PEKHUMY.

[lepedyeHb CTPYKTYpHBIX MOAPA3ACICHUN MPEANPUITUA: HA TEPPUTOPUHU
OPEANPUATUS HAXOATCS

* IPOU3BOJICTBEHHBIC 11€XA;

* CKJIQJICKHE TTIOMEIIICHUS,

* 3]JaHUE OXPAHBbI;

* rapax;

* A IMUHUCTPATUBHOE 37aHUE.

Hanuuune o0O0BEKTOB XpaHEHHMS W 3aXOPOHEHHUS OTXOJIOB: HA TEPPUTOPUU
OPEANpPUATHS YCTAaHOBJIICHO TpPH KOHTEWHepa /it OBITOBBIX OTXOJOB, OJWH
METAUTMYECKUN KOHTEMHEp 11 HAKOIUICHUSI PTYThCOAEPKAIIUX JIaMII.

VY opraHuzanuud ecTh pa3pelieHHe Ha BBIOPOC 3arps3HSIONIMX BEIIECTB B
aTMoc(epy CTallMOHAPHBIM MCTOYHUKOM 3arps3HEHUs, TAKMX KaK: OKCH]l YIiiepoja,
okcun azora (IV), okcun cepsl (1V), 6eH3(a)nmupen, MmazyTHas 30J1a.

1.2 KpaTkas XapaKTePUCTUKA ¢u3uko-reorpapuyeckux ]|
KJIMMATUYECKUX YCJIOBUI paiioHa

Penbed) mMecTHOCTHM pailioHa, Ha KOTOPOM pACIOJOXKEHO MpPEaNpHUATHE,
XapakTepu3yeTcs HajauyueM Imepenaaa BeICOT Oonee 50 M UM XOaMHCTOCThIO. B
r€0JOrMYECKOM CTPOEHHHM paiiloHa pa3MEIIEHUs 3aBOJla MPUHUMAIOT Y4yacTUE
BEPXHEUETBEPTUYHBIEC, COBPEMEHHBIE OTJIOKEHUS BTOPOU HAAIMONMEHHON TEPPACHI
p. EHmncelt, mepexkpbITbie ¢ NOBEPXHOCTHM HACBIIHBIM T'PYHTOM. YeTBepTHUYHAsA
TOJIIA 3aJIEraeT Ha OTIOXKEHHUSAX CPEAHETrO JeBOHA. Bropas HaanmoWmeHHas
Teppaca CI0KEHA IPaBUMHO-TAIICYHUKOBBIMH OTJI0XKECHUSIMU C IPOCIONKAMHU I1ECKA
U cyriavHka MomHocThio 0,3-1,1 M. MomHOCTh rajieyHuka u3MeHsercs ot 6,7 1o
16,0 m.

['aneyHUKOBBIN CIIOM 3aJIeraeT Ha BBIBETPEJIBIX OTIIOKEHUSAX CPEAHErO JIEBOHA,
4acTO MPEICTABIEHHBIX IOBUAIIBHBIMU ITIMHAMU, CYTJIMHKAMU, ITIECKAMMU.

CyrivHKH ¥ IECKU BCTPEUYEHBI B BUJIE IIPOCIOEB B rajieyHUKE MOIIHOCTHIO 0,7 -
10,3 M, 3aneratomnye B uHTEpBajie riyoun 4,7-15,0 M. DmtoBHAIbHBIE OTIOXKEHUS C
rnyoun 13,5-18,0 M 3ayeraroT Ha CKaJbHBIX OTJI0XKEHUSIX JEBOHA, MPEICTaBICHHBIX
MECYaHUKAMHU, KOHTJIOMEPATaMHU, alI€BPOJIUTAMU U YTIIEM.

OCHOBHBIM BOJHBIM OOBEKTOM SBIISIETCS peka EHuced m ero HeOobIIue
NPUTOKHU. J[JIMHHA OT CIMSHUS COCTaBHBIX NMPUTOKOB N0 YCThsl paBHa 3487 KM, a
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mwiomaab Bojgocobopa 2580 Teic.kM. B uepre KpacHosipcka Enuceit mpotekaer c
3amajza Ha BOCTOK, UMEET NPOJOJIKUTEIBHOCTh OKOJIO 30 KM.

KnumaTtudeckue xapakTepUCTUKHU — CPEIHSS JIETHsISI TEMIIEpaTypa COCTaBIISIET
22°C, cpepnss 3umHsAA — 15°C, cpemgHeromoBas CKOpocTh BeTpa — 2,8 m/c, a
MakcumanbHas — 28 m/c. I[lpeobnanaroiiee HanpaBieHUE BETpa — FOro-3amajgHoe Mo
8-Mu pymOoBoil po3e BerpoB. Cymma ocaakoB 3a roja cocrtaBiseT 454 MM, a
cpeaHerojoBas TeMmieparypa mouBbl coctaBiser 1°C. Knumar cypoBblil, pe3ko
KOHTUHEHTaIbHBIM. 3uMa Oojee Msrkas, 4eM Ha CeBepe, HAYMHACTCS B KOHIIC
OKTSIOps - Havase HoAOpsS U mpojaospkaerca 5-5,5 wmecsueB. Ha tepputopun
KpacHosipckoro kpasi BBIICTAIOT KIMMATHYECKHUE TTOsICAa YMEPEHHBIX IUPOT. TyMaHbI
XapaKTEepHbl B OCEHHEE W BECEHHEE BpEeMs ToJla, KOrja HaOJ01aeTCs MOBBIINICHHAS
BJIQXKHOCTH M3-3a BBITIAJICHUS OCAJIKOB, B BUJIC CHETa WIH JIOXKS, U TasHUS CHETa.

Kpacnosipckuii Kpaii XapaKTepu3yeTcs HEeOIaronpUsSTHEIMU
METEOPOJIOTUUYECKUMH  YCIIOBUSIMHU, CIOCOOCTBYIOIIIUMU HAKOTIJICHUIO TOKCHUYHBIX
npumecei B atMocdepe, OnpeeaioIMMIA YPOBEHb €€ 3arpsA3HCHUS U BIMSIONUMHU
Ha €€ PacCEeHBAIOUIYI0 CHOCOOHOCTh. OMACHOCTh CUJIBHOTO 3arpsi3HEHUs BO31yXa
BO3pAcCTaeT, KOT/1a Majble CKOPOCTH BETPA COUYETAIOTCS C MPU3EMHOW MHBEPCHUEH, T.€.
OCJIa0JICHHBI TOPU30HTAJIBHBIA TMEPEHOC BO3JAyXa JOMOJHSIETCS OTCYTCTBUEM
KOHBEKTUBHOTO U TYpOyJIeHTHOro nepemMmemmuBanus. B ycnoBusix KpacHosipcka
HU3KHE CKOPOCTH BeTpa (10 2 M/CEK) COMPOBOXKIAIOTCA 00pa3oBaHUEM MPU3EMHBIX
uHBepcuili B cpegHeM B 38% ciydaeB. Ilpu 3TOM NpOHMCXOAMT BO3pacTaHUE
KOHLEHTPALMI 3arps3HAIOIIMX BELIECTB OT HU3KHUX HCTOYHUKOB: aBTOTPAHCIIOPTA,
neyen KUINIIHO-KOMMYHAJIbHOTO CEKTOpa U Jp. (OKCHUIBI yriepojaa, a3oTa, Cephl,
YTJIEBOJAOPO/IbI).

B 3uMHHM ¥ J€THUM TIepHOABI HAJ PaiOHOM YCTaHABIUBAECTCA OTPOT
Cubupckoro antunukioHa. [Ipu mocTymieHnu BO3AYUIHBIX Macc C 3amajia v ora B
3MMHEE BpeMs MOPO3bl OCIa0EBaIOT, YacTO COIPOBOKIAIOTCSA BBHIMAJICHUEM CHeEra,
HAOJIIOIal0TCsT MeTenu. B neTHee BpeMsi yCTaHaBIMBAETCS MacMypHas IOrojaa ¢
00JIOKHBIMH 10K IIMHU.

BecHoil W OCEHBIO XapakTep TMOrojbl HEYCTOMYMB. B 3TM mepuoasl
npeo0IasaeT BTOP)KEHHUE IUKIOHOB M ¢ HUMH (DPOHTOB € 3amaaa U Iora, KOTOPbhIe
MPUHOCAT 00JIOKHBIE OCAJKU U TACMYPHYIO MTOTO/TY.

B Teuenuwe roma mo pailoHy mpeo0iiafaloT BETPHI 3alMaJHOTO HaIpaBIICHHS,
HanOOJIbIIAasT TOBTOPSEMOCTh KOTOPBIX MPUXOJUTCS HA BECHY U OCEHb M COCTaBIISET
63-66%. HanmeHbI1yto MOBTOPSIEMOCTh UMEIOT BETPHI CEBEPHOTO M FOTO-BOCTOYHOTO
HampaBiIeHU U cocTaBiaoT 2-5%. ['ogoBO€ KOJIMYECTBO INTHJIEH COCTaBISET, B
cpeaHeM — 22.

B romoBoMm xozae manble CKOPOCTH BeTpa JUisl TOpojia HauOosee XapaKTepHbI
JUIsl 3MMHET0 MepHoJia — MOBTOPSIEMOCTh LITUJIEH B MEpHOJ C AeKaOps 1mo ¢eBpaib
cocrapnseT 48%, T.e. MOYTH MOJOBUHA OOIIEro YWCia CIy4aeB B TOAY MPUXOIUTCS
Ha 3Ti 3 Mecdana. Ha 3To xe Bpems npuxonutcst 6onee 65% ciayuaeB oOpa3oBaHus
TYMaHOB, MPU KOTOPBIX MPOUCXOIUT HanOOJee UHTCHCUBHOE 3arpsi3HEHUE BO3/1yXa.
[Ipruem, BpeaHOE BO3JIEUCTBHE NBIMOBBIX MPHUMECEH MPU TyMaHax MPOABIACTCS
0oJiee OCTpPO, YeM MpU JAPYTUX MOTOJHBIX ycloBusiX. [Ipu HanMuuu OpPUMOIHSITHIX
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WHBEPCHUM MPOUCXOJUT MHTCHCUBHOE 3arpsi3HEHUE BO3JyXa U BbIOPOCAMH BBICOKHX
HMCTOYHUKOB.

Ilocne co3pmanmsa Bomoxpanmnuma KpacHospckon ['DC uymcno TymMaHoB B
ropoJie YBEIWYUIIOCh B 3 pa3a, MOCKOJIbKY p. EHucelt B palione r. KpacHosipcka He
3aMep3aeT; TyMaHbl UHTEHCUBHO OOpa3yroTCs 3UMOM MpHU IMITHWISX U TeMIlepaTypax
Hxke -28°C.

Nuconsuust. Cpeansis MPOAOTKUTEILHOCTh COJIHEUHOT'O CHUSIHUSI COCTaBJISIET
1833 yacos roa. HanGonbemas — 2127 yacoB B rojx, HauMmeHbIast — 15704acoB B ro.
CpenHee 4nciio 4acoB COJTHEUHOTO CUSIHUS B stHBape koseonetcs oT 40 go 60, B utoie
— okoJ10 280.

ConueuyHass pajuaiys, IMOCTymHaromas B HIOJE HAa TOPU3OHTAILHYIO
MOBEPXHOCTh, IIpU 0e30071auHOM Hebe cocTaBisieT: npsamas — 6385 B1/m, paccesHHas
— 1456 Bt/m, cpennecyTouHoe Kom4yecTBO coctapisieT 327 B1/M.

ConuneyHasi paguanys, MOCTynarllas B UI0JI€ Ha BEPTUKAJIbHYIO MTOBEPXHOCTh
I0KHOM OpHEHTaIuu mnpu O0e300jayHOM Hebe 1yt mpsMor panuanuu paBHa 3048
Bt/m, nnst paccesiunoit — 1442 BT/M, cpeHECYyTOYHOE KOJIMYECTBO cocTaBisieT 187
Bt/™m.

Temnepatypa Bo3ayxa. CpenHerogoBas temmneparypa Bosayxa pasHa +0,7°C.
HaunGonee xomoaHbIi MecsIl — SHBapb, CpeIHEMECsIIHasl TeMIIepaTypa Bo31yxa paBHA
munyc 16,5°C, B oraenbHble roabl oHa jgocturaiga MuHyc 28,7°C, aOCOMIOTHBIN
MUHUMYM TeMmIepaTypbl coctaBisgseT MuHyc 53°C. Ywucino pgHeld B romy cC
temrieparypoit Himke 0°C konebnercs ot 153 mo 227.

Camplil xapkuil Mecsl] — HIOJb, CpPEIHEMECSAYHAas BEJIMYMHA TEMIIEPaTypbl
Bo3nyxa paBHa 18,5°C, B oTmenbHble Toapl oHa gocturaia 22,9°C, abCOMOTHBIN
MakcumyMm coctaBui 36,0°C. CpenHss MecsiuHasi TeMiepaTrypa uroHs aocturana 14-
19°C B 2002 rony. Uncno nHe# B rogy ¢ temmeparypoit Beime 15°C konebiercs ot
50 o 90.

Cpennsis  cyToyHash aMIUIUTyJa  KojeOaHWM  TemmepaTrypbl  BO3JyXa
HauMEHbBIIIee 3HAUYECHUE MMeeT C OKTAOps mo ¢eBpans (2-4°C), HaumHasg ¢ mapra,
BCJICJICTBUE THEBHOTO MpOTpeBa oHa Bo3pacrtaer 0 6-7°C. Haubomplero 3naueHus
oHa jnocturaer B utoHe-utoie (8°C), B aBrycrte, CEHTA0Ope BHOBb YMEHbILIAETCS 10 6-
7°C.

OcoOEHHOCTBIO TOCHAEAHUX JIeT OblIa 3HAYMTENbHAs TOJOKUTEIbHAsS
aHOMaJusl TEMIIEpaTypbl BO3AyXa BO BCE CE30HBI, KpoMe Jieta. B mTore romoas
TEMIlepaTypa BO3JyXa IMpeBbICWIa HOPMY Ha 1-3 rpagyca. 3UMHHE MECSIbI
OTVIMYAJIMCh HEMPUBBIYHO TEIUIOM MOroJ0M: Ha 5-8 rpaaycoB BbIIIE CPEOHUX
MHOT0JIETHUX MAaKCHUMaJlbHbIX 3HauY€HU. B 0COOEHHO Terible 3uMbl MaKCHUMalbHas
TeMIlepatypa Bo3ayxa nosbimanack 10 +5°C. MuHUMalbHbIE 3HAYEHUSI B 3TO BpEMsI
nocturanu -23°C.

AOconoTHasE W OTHOCHUTENbHAsT BIAXKHOCTH Bo3nyxa. CpemHeromonas
BeJIMYMHA a0COJIOTHOM BIAXXHOCTU Bo3ayxa coctamisier 6,0 rlla. MakcumanbHas
a0CoJIIOTHAsl BJIAXKHOCTh BO3JlyXa HAOIIO/aeTcsi B JIETHUW NEPUOJl U MEHSETCS B
npenenax 12-18 rlla, a MuHMManbHas HaAOMIOIAETCS B 3UMHUM MEPUOJT U MEHSETCS B
npenenax 0,6-1,4 rlla.
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CpennerogoBasi BEJIMYMHA OTHOCUTENIBHOM  BIaXHOCTH paBHa 67%.
HaubOonpmme BeNIWYMHBI OTHOCHUTEIBHOM BIIAXKHOCTH HAOMIOAAIOTCS 3UMOM U
MeHsawoTes B mnpeaenax 79-100%. B neTHuil mepuoa OTHOCHUTENbHAs BIAXXHOCTb
BO3/lyXa MeHsieTcs B npenenax 45-100%.

Temneparypa mouBsl U TiyOrHa npoMep3anus. CpellHeroioBas TeMreparypa
MoYBbl Ha TMOBepxHocTH 3emyn paBHa +1,3°C.  AOCOJIOTHBII MakCUMyM
TEMIIepaTyphl MOBEPXHOCTH MOYBKI gocturai ioc 60°C, abCOMOTHRIH MUHUMYM —
munyc 52°C.

Cpennsisi MecsiuHas TeMIepaTtypa no4ssl Ha TiyouHe 0,4 M MEHSIETCSI OT MUHYC
6,5°C B ¢epasie g0 +14,9°C B wutone. Ha rnybune 3,2 M Haubosjee HU3Kas
temrieparypa nouBbl +1,1°C pocturaercs B mae, camasi BbICOKass TeMIleparypa
paBHas +5,8°C ycraHaBnuBaeTcsa C CEHTAOpsS 1o OKTIOph BKItouMTeabHO. Ha
riyoune 0,8 M MuUHUMAanbHas TeMIiepaTypa MOYBBl paBHseTcs MuHyc 3,5°C B
deBpane, makcumanbHas — +12,3°C B wurone, Ha TiyOuHe 1,6 M TemmepaTypa
mensieTcst oT munyc 1°C B mapte a0 +8,7°C B ceHTs0pE.

Cpennsiss U3 HanOONBIINX TIIYOMH MpOMEp3aHus MOYBbI coctapisieT 151,6 cwm,
HaMOOJIBIIIAs B MAJIOCHEKHBIC 3UMBI cOCTaBIIICT 253 cM, HauMeHnbmas — 112 cm.

AtmocdepHoe nasnenue. CpeaHerogoBasi BeJIMUMHA aTMOC(HEPHOTO J1aBJICHUS
paBHa 985,3 rlla u B TeueHue rona mensiercs B npenenax 948-1031 rlla. Makcumym
JaBJjeHUs HAOJII0IaeTcs B sSTHBApe.

HampaBnenue u CKOpocTh BeTpa B TE€UEHHE Toja IO paloHy NpeodsanaroT
BETPHl 3aMaJHOTO U IOr0-BOCTOYHOTO HAMpaBJICHWH, HAWOOJbIIAs MOBTOPSEMOCTD
KOTOPBIX NPHUXOAUTCA HAa BECHY U OCEHb U cocTaBisieT 63-66%. Haumenbiryro
HOBTOPSIEMOCTh HMMEIOT BETPHl CEBEPHOIO W IOTO-BOCTOYHOIO HAIPABICHUN H
cocTaBiAIOT 2-5%. ['010BOE KOIMYECTBO MITHIIEW COCTABIIET 22.

TymaHbl B cpegHeM 3a roj B pailioHe HaOmogaercss 22 JHS C TyMaHOM.
HauGonbinee umcino gHeld ¢ TymMaHamu coctaBiseT 52 nHs. [IpogomKuTenbHOCTH
TYMaHOB u3MeHsieTcs B nipeaenax 0,6-17,6 yacos.

I'po3el HaAOMIOAArOTCS TOJIBKO B TEIUIOE BpeMs roaa. B cpemHem 3a roj
HaOmomaercs 21 rposa. IlpomomkurenbHOCTh Tpo3 coctarimsieT ot 0,5 waca mo 2
4acoB.

Bo Bpems mpoxoskneHust Tpo3 BeTep MOXKET ycuinuBarhbes 10 20 m/c, mepemnaj
JaBJICHUs BO3/yxa cocTapisier 2-5t Ila.

I'pan nabmiomaeTcss B JeTHee BpeMs. 3a roa B cpeaHeM ObiBaeT 1-3 mHA C
rpagoM. BennunHa 3epeH rpajna He MPEBBIMIAET 5 MM, MHOTJA B OTACJIbHBIE TOJbI
BennuuHa rpaaud aocturaet 20-40 mM. [IponomkuTenbHOCTh Tpajia cocTaBiseT 5-7
MHUHYT.

lNonmonen nabnromaercss 1o pailoHy 2-3 nHs, CpeaHsisi MPOJOIKUTENBHOCTh S5
4acoB.

N3mopo3s: B cpenneM 3a roa HaOmtogaercs 17 nHel ¢ u3Moposbro. CpenHss
MPOAOJDKUTENBHOCTh U3MOPO3U paBHa 95 vacam.

Mertenu: B cpeaneM 3a roj Habmomaercs 29 nueit ¢ metensimu. HaGmrogaercs
B XOJIOJTHOE BpeMS roJa.

CpenHsisi TpOAOJKUTENIBHOCTh OAHOM MeTenun 4,8 dyaca. MakcuMaiibHas

MPOAOJKUTENBHOCTD IOCTUTAET 72 yaca HENPEPHIBHO.
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[Ipu1bHBIE OYpH HAOJIOIAIOTCS IO PAHOHY B JIETHEE BPEMs IIPU CKOPOCTH BETPA
6onee 10 m/c. B cpennem 3a rog Habmonaercs 4-5 qHeN ¢ TbUIBHBIMU OypsiMU.

CpenHsisi poAoJKUTENLHOCT, Oypu 1,6 ywaca, makcumanbsHas - 10,5 yacos.
CkopocThb BeTpa IpH NbUIbHBIX Oypsx gocturaet 10-15 m/c.

Ocanku u CHeXHbIM MOKpOB. CpeaHsisi MHOTOJETHSS CymMMa aTMoc(epHBIX
ocaakoB paBHa 460 mm/ron. B pasznuuHbie TOJBI MO BOJHOCTH BEJIWYUHBI OCAIKOB
MOTYT MEHSAThCS B npeaenax 285-653 mm/rog.

CyTouHBIII MaKCUMYM OCaJIKOB O palioHy cocTaBiseT 95,5 mm/cyT. Cpennsis
WHTEHCUBHOCTb OCAJIKOB 1O MecsiiaM u3Mensiercs B npeaenax 0,002-0,028mvm/muH.

MakcuMainbHasi MHTEHCUBHOCTh MO pailoHy coctaBiser: cpenuss — 0,98
MM/MHH, oOecrieueHHOCTRIO 1% — 5,8 mm/MmH, obecmeueHHocteio 10% — 3,20
MM/MUH.

Cpennsisi BbICOTa CHEXHOTO MOKPOBAa Ha OTKPBITOM ydacTke paBHa 21 cM, Ha
3alMIIEHHOM — 28 cM. MakcuMainbpHasi BBICOTA CHEXHOTO MOKPOBa Ha OTKPHITOM
ydacTke cocTaBisieT 36 ¢M, Ha 3alUIIIEHHOM paBHA 54 cM.

BricoTa cHexxHoro mokpoBa coctasiger 20 cm B siHBape, 22 c¢M B (eBpare,
nekabpe u B Havasie mapta — 21 cM, a B Hosiope — 16 cMm.

Paiion mo Becy cHeXHOro mokpoBa OoTHocuTcs K IV pailoHy, HOpMAaTHBHOE
3HaUEHHE Beca CHErOBOT0 MOKPOBA HA TOPU3OHTAIBHYIO MOBEPXHOCTHh COCTABIISET
1,5xIla wnm 150 krc/m. PacuerHass cHeroBas Harpy3ka Ha TOPHU30HTAIBHYIO
TIOBEPXHOCTH MOBTOPsAeMOocThI0 1 pa3 B 10000 net coctasnsier 190-210 kre/m2.

Koaddumment crparudukanmm pailoHa pacroioXkeHUs, COOTBETCTBYIOIIMIMA
HEOJIarONPUATHBIM METEOPOJIOTUYECKUM YCIIOBHSM, MPU KOTOPHIX KOHIIEHTPALUU
BPEIHBIX BEIIECTB B aTMOC(EPHOM BO3ayXxe MakcumaieH, pasern 200 [2].

1.3 XapakTepucTika paiioHa pacnoJioKeHHsl NMpPeANnpHUsTUS MO YPOBHIO
3arpsi3HeHUs aTMOC(EePHOro BO31yXa

B r. KpacHosipck HaOmiofeHHe 3a 3arpsa3HEHHEM aTMOoc(epHOro BO3IyXa
npoBoautrcsi KI'BY «IPMIIMOOC» Ha 4yeThlpex aBTOMATHU3WPOBAHHBIX MOCTaX
HaOmoneHus. HaGmoqeHus mpoBOSTCS B aBTOMATHUYECKOM PEXXUME (HEMPEPHIBHO C
OCPEIHEHHEM JaHHBIX M3MEPEHHH 32 JABaJUATUMHHYTHbIE NE€PUOMBI) IO
MOKa3aTesIM: B3BEIIEHHbIE YacTUIbI (10 10 MKM), THOKCHIT CEepbl, OKCHJ YIIIEpOa,
IUOKCHU]I U OKCHJ a30Ta. Takxke NpOBOASTCA HAOMIONCHUS 3a 3arps3HCHHEM
aTMoC(epHOro BO3[yXa C HMCHOJb30BAaHUEM NEPEABMKHON Ja0OpaTOpUU KOHTPOJIS
KauecTBa aTMOC(EepHOTO BO3JyXa MO CKOJb3simeMy rpaduky (Tpu paza B CYTKH
€XKEeJHEBHO, 32 UCKIIIOYEHUEM BOCKPECHBIX U MPa3AHUYHBIX THEW) MO MOKA3aTEeIsIM:
ruapodTOPU, TUAPOXIOPHU, B3BEIIEHHBIC BEIIECTBA, OCH3(a)IUPEH, CEPOBOIOPO U
aMMUaK.

Hwxe mnpuBeneHa kpaTkas XapaKTepHUCTHKA 3arpsi3HEHHsS aTMOC(HEPHOTO
BO3/lyXa B pa3pe3e 3arps3HAIONINX BEIIECTB.

Jluoxcuo cepvr. CpenHerofoBble KOHIEHTpAUMU JIHOKCHIA CEphl HE
MIPEBBIIAIOT TUTUEHUYECKU HopMaTuB. Hanbonbinas cpegHero1oBasi KOHIEHTPALUS
3a¢ukcupoBana B MKp. Comneunbrii r. Kpacnosipcka — 0,481/IKcc, 3mech xe
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3auKCUpOBaHbl MaKCUMalbHas M3 pa3oBbIX KoHueHTpauuii — 3,3IAKmMp wu
HanOoJbIas noBTopsieMocTh npesbienus [IJIKmp — 0,1 %.

Oxcuo yenepooa. CpeaHErofoBble KOHIEHTPAallUM OKCHAA yriepoja He
MPEBBILIAIOT TUTHEHUYECKUH HOpMAaTUB. Pa3oBbleé KOHLEHTpalluu, MPEBBILIAIOT
[IJIKmp. HauGonbias cpeaHerofoBas KOHILIEHTpauus 3auKCUpoBaHa B MKp
Cegepnbiii 1. Kpacnosipcka — 0,24 1JIK. MakcumMainbHasi U3 pa3oBbIX KOHIEHTpALIUM
3agukcupoBaHa B Mkp. Conneunwiii r. Kpacnospcka — 3,0IAKwmp; 3meck xe
HaOmoanack HaubosbIas noropsieMmocts npesbieHus [IIKvp — 0,7 %.

Jluokcuo  azoma. CpegHerojoBble  KOHUEHTPALIMM  JUOKCUIA  a30Ta,
npesbimatoT [IJIKcc B Mkp. CeBepHblii 1 MKp. Uepemyiku. PazoBble KOHIEHTpaLUU
npesbimatot [IJIKmp. Hanbonbiias cpenneronoBas KoHIeHTpalus 3apUKCUpOBaHa B
MKp. Yepemymiku r. Kpacnosipcka — 2,391[Kcc. MakcumanbHas W3 pa3oBbIX
KOHIEeHTpauii 3a¢ukcuporana B Mkp. CeBepnbliii 1. Kpacnosipcka — 3,38 1J1Kwmp.

Oxcuo azoma. CpelHEro/10Bble KOHILIEHTPALlMU OKCHJAa a30Ta B OCHOBHOM He
NPEBBIIIAIOT TUTUEHUYECKUH HOPMATHUB BO BCEX pailoHax, KpoMe MKp. Uepemyiku.
Haubonpimas cpegHerogoBasi KOHIEHTpalus 3aUKCUpOBaHa B MKp. YepeMyllKu T.
Kpacnosipcka — 1,22T[K. MakcumanbHass ©3  pa3oBBIX  KOHIICHTPAIMA
3adukcupoBaHa B MKp. CeBepnbliii T. Kpacnosipcka — 2,53 1JIKwmp.

T'uopogpmopuo. CpenHerogoBas KOHIICHTpaIus TuapodTopuaa MpeBhICHIA
ruruennyeckuii HopmatuB B MKp. Conneunwlii 1. KpacHosipcka u cocTaBuia
1,2T1[IKcc. PasoBwie KoHIleHTpanuu, mnpeBbimaroniue [IJIKMp, orMmedensl B
mukpopaitoHax Cesepubiii 1 ConHeunblii . KpacHospcka MakcumainbHasi pa3oBas
KOHIIEHTpa1usl, 3apeructpupoBannas B MKkp Conneunsiit, — 10,91 Kwmp.

lT'uopoxnopuo. B nByx wmukpopaiionax 1. KpacHospcka (CeBepHblii u
ConHeyHblil)  OTMEYEHBl  CPEOHErOoJ0BbIE  KOHLEHTPALMM  THAPOXJIOPHUAA,
npeseimatomue IIJIKcc, u pasoBesie KoHIeHTpanuu, npebimaromme [1JIKmp.
Haubonbmas cpenneronoBasi KOHIEHTpauus 3apukcupoBaHa B MKp. COJIHEUHBIN T.
Kpacnosipcka — 1,691/1K. MakcumanibHas pa3oBasi KOHIICHTpanus 3auKcUpoBaHa B
MKkp. CeBepHbiii T. KpacHosipcka — 10,dTIKwmp.

Ceposooopoo. PazoBbie KOHIEHTpaIuu, npesbimarontue [IJIKmp, ormeuensr B
oboux mmukpopainioHax r. Kpacnosipcka (Cesepubiii u ConHeunsiit). Hambombiras
cpeaHeronoBas KOHIeHTpalus 3aduxkcupoBaHa B MKp. CeBepHblil 1. KpacHosipcka —
0,0034 mr/m3. MakcumanbHas pa3oBas KOHIEHTpalMs 3a(UKCHPOBAaHA B MKP.
Conneunsiii 1. Kpacnosipcka — 14, TT/IKwmp.

Ammuax. B nByx mukpopaitonax r. Kpacnosipcka (CeBepubiii 1 CoOJIHEUHBIN)
CPENHErOOBbIE KOHIIEHTpalUuu amMuaka He npesbimaror I[JIKcc, nmpu stom B
JAHHBIX MHUKpOpaOHAaX OTMEUYEHbl pa30Bbl€ KOHLEHTPALMH, MPEBHIIIAOIINE
I[IIKmp. HauOGonbluas cpeaHeronoBas KOHILEHTpanus 3a(UKCUpPOBAHA B MKD.
Conneunsrii T. Kpacuosipcka — 0,081/IKcc. MakcumanbHas pa3oBasi KOHIICHTPAIUS
3adukcupoBana B MKp. CeBepnsbiii T. Kpacnosipcka — 2,19 TJIKwmp.

benz(a)nupen. CpenHerofoBble KOHLEHTpalMK OeH3(a)IUpeHa MPEeBBICUIN
TUTUEHUYECKU HOpMaTHB B JABYX Mukpopaionax r. Kpachosipcka (CeBepHbli U
Conuneunsiit). Haunbounbiias cpenHerofoBasi KOHUEHTpalus 3aUKCUPOBaHA B MKD.
Cesepnbiii r. Kpacnosipcka — 4,4[1/1Kcc.
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Bzgewennvie gewgecmea. CpenHeroJoBble KOHLEHTPAIMM  B3BELIEHHBIX
BEILECTB TMPEBBIIIAIOT TUTHEHUYECKU HOpPMAaTUB B OOOMX MHUKpOpailoHax T.
Kpacnosipcka (CeBepubiit 1 CosiHeuHbIl). Pa3oBble KOHIEHTpAINK, MPEBHIIIAIONINE
[IJIKMp, Tak ke OTMEYEeHBbl B ATHUX MUKpopaiioHax. Haubonpimias cpenHeronoBas
KOHUEeHTpalus 3agukcupoBaHa B Mkp. Conneunslii r. Kpacnosipcka — 1,1711J1K,
371€Ch ke 3apuKcHpoBaHa MakcUMaibHas pa3zoBas koHieHTpamus — 5,011JIK.

VYpoBenb  3arps3HeHuss — armocepHoro  Bo3ayxa . KpacHosipcka
XapaKTepu3yeTcs KaK «O4YeHb BBICOKMI». KOMIUIEKCHBIM MHAEKC 3arpsi3HEHUs
atmochepsl MU3AS5>14, cranmaptueiii mHaeke (CHU) — 20,1 (mo Oens(a)mupeny),
HauOombIIas noropsiemocts npesbimenus [IIKmp — 23,1% (no gopmanpaeruny).
OcHOBHO BKJaJ B YpOBEHb 3arpsi3HEHUS BHECIU TaKue 3arpsi3HSIONINE BELIECTBA,
Kak OeH3(a)nmupeH, popMabIerul, B3BELUICHHbIE BEIIECTBA, TUOKCU]] a30Ta, aMMHUAK

2].
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2 OnucaHue TeXHOJOTMYECKOH IeMOYKH MPOU3BOACTBA

TexHomornveckass NENOYKa MPOU3BOACTBA IIKOJBHBIX MapT COCTOUT U3
pacuera He0OXOIMMOI'0 KOJMYECTBA ChIPbs, €r0 JOCTABKM Ha mpennpusitue. Jlanee
UJET HEMOCPEACTBEHHO W3rOTOBICHUE JIAMUHHUPOBAHHBIX JPEBECHO-CTPYKEUHBIX
IUTUT, U3 KOTOPBIX MPOU3BOJAT pedpa >KECTKOCTH MU CTOJEIIHMLBI, (popMUpOBaHHE
METaJNIMYECKOro Kapkaca. 3aKJIIOUUTEIbHBIM 3Tanm BKIIOYAaeT COOpKYy TOTOBOMU
MIPOAYKIIMH, YIIAKOBKY, XPAaHEHHUE U OTIIPABKY NOKYIATEIISIM.

Ha npeanpustum npousBoauTcs 85 MIKOJBHBIX MApT U 85 JaMUHHPOBAaHHBIX
IPEBECHO-CTPYKEUHBIX INIMT B Mecal. CnepoatensHo, 1000 mapt n 1000 mut B
TO/I.

JlaMUHHUpOBaHHBIE  JPEBECHO-CTPYKEUHbIE IUIUTBI HMEIOT  CIIEAYIOIIHE
napametpsl: JymHa — 2700 MM, mmpuHa — 1830 MM, TonmuHa — 16 mm. CrosemHuna
naptel: 1200xX500xX16 MM, kaxnaplii yron cpesaercs mona paaumyc 50 mm. PeGpo
xecTkocTH: 1100%x400x16 Mm.

Ha u3roTtoBienue oxHoi uThl Heooxoaumo 0,216 M° OMIIIOK.

Merannuyeckuii kapkac GOpMHUPYIOT U3 TPOPHUIBHBIX TPYO, IIMHONU 6 M. [lns
OJIHOM KOHCTpYKIUU HeoOxonumo: 4 orpeska mo 400 mMm, 2 mo 684 mm u 2 o 1090
MM. COOTBETCTBEHHO, 5148 MM.

2.1 ToctaBKa ChIPpbS HA IPOU3BOJACTBO

TexHOMOTHYeCKUd MNpPOLEcC M3rOTOBJIEHUS IIKOJBHBIX MAPT HAYMHAETCS C
JNOCTaBKH ChIPbSI HA TPOU3BOCTBO.
Heo0xonnmo 10CcTaBUTh ClIeyIONIEE ChIPhE:
00aTBI MeOEIbHBIE;
railku MeOeJIbHBIC;
TPYHT-3MaJb;
IPEBECHBIE OTXObI U TEXHOJOTUUYECKYIO LIEIY;
KJIen-pacmia 11 kKpomku [1BX;
kpoMmka [I1BX;
Ma3yT;
IJIACTUKOBBIE 3aTIYLIKH;
mieHka [1BX;
npoduIbHbBIE TPYOHI;
cMmoJia kapoaMu0hopMalbIeTHIHAS,
yHaKOBOYHAasl TUICHKA;
anexTpoasl Mapku «YOHMU 13/45.
JlocTaBKa OpegecHbix omx0008 U MEXHOI02UYeCcKol wensl AJisl IPOU3BOJICTBA
JIJICIT na npenmpusitue mpousBoautcs aprorpancnoprom KamA3 65115A4.
AptoMmo6uab KamA3 65115A4 Beimyckaercs Kamckum aBro3aBogoM ¢ 1989 r.
Ky3o0B - Meramnuueckas miatgopma ¢ OTKUAHBIMHU 33JHUM U OOKOBBIMU OOpTamu,
OCHAIllEHa KapkacoM M TeHTOM. Macca nepeBo3umoro rpy3a no 15000 kr, nmosHas
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macca apromoOmnss 25000 kr. OO6namaer BBICOKMMH  SKCIUTyaTallMOHHO-

TEXHUYECKUMU CBOMCTBAMHU, KOTOPBIE MIPEACTaBICHBI B Tabuiie 1.

Tabmuua 1 — Texunueckue xapakrepuctuku KamA3 65115A4

XapakTepucTuka | 3HaueHue
BecoBeie mapaMeTpsl 1 Harpy3Ku

I'py30mo1beMHOCTD, KT 15000
ITonnast macca a/m, Kr 25200
Harpyska Ha 33IHIOI0 TEJIEXKKY, KT 19000
Harpyska Ha mepeHIo0 och, KT 6200
ITosHast Mmacca aBTONOE3/1a, KT 38200
[TomHas mMacca npuiena, Kr 13000
CHapspkeHHast macca, Kr 10125

JBurarenn

Monens aurarens

Cummins ISB6 7e4 30®Egpo-4)

MaxkcuMaIbHBIN TOJIE3HBIN KPYTAIINA MOMEHT, 1097 (112)
Hwm (xrem)
MIPH 9acTOTE BpaUICHHS KOJICHBANIA, 00/MHH 1400
MakcumanbHass TOJ€3HasT MOIHOCTh, KBT

’ 219 (298)
(n.c.)
IpU YacTOTE BpAIEHHS KOJICHYATOro BaJa,

2500

00/MuH
Pabounii 00beM, 1 6,7
Pacnonoskenue u 4ucio HHMIMHAPOB psanHoe, 6
Crernedp cxaTus 17,3

Tun gsurarens

JIU3EIIbHBIN ¢ TYpOOHATYBOM, C
MIPOMEKYTOUYHBIM OXJIAXKICHUEM
HaJUTyBOYHOTO BO3TyXa

Kopo6ka nepenau

Monens KI1 ZF 91310
Tun MeXaHHUeCKasi, 9-THCTyneHIaTasl
Yrpasnenue MEXaHMYECKOE, JUCTAHI[HOHHOE

I'nmaBHas nepeiada

HpenaTquoe OTHOLICHUC

5,94

Kabuna

Hcnonnenne

0e3 CcraJbHOTO MecCTa

Tun kaOuHBI

PacCIioJIOKCHHAA HaJl ABUT'ATCIIEM

Koeca u mmHbI

Pazmep mmn 11,00 R20
Tum xosec JINCKOBEIE
THI OIMHOBKH JBYXCKaTHasi

CamocBanbHas margopma
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OxkonuaHue Ta0IuIb! 1

JKHUJKOCTBIO, J

XapakTepucruka 3HaueHue
O6beM mIaThopmsl, M 10
Yron mogbema miaarGopmel, Tpaj 60
Cucrema BBIITyCcKa U HEUTpaTU3aIiH
Bmectumocts 0aka ¢ HeHTpanu3yolen 35

TJIIYIIHUTCIIb, COBMGHIGHHBIﬁ C

Tun .

HEUTpaaInu3aTopom

Cucrema nuTaHus
BMecTHMOCTE TOIUIMBHOTO Oaka, i1 350
Cuenenue
[TpuBon TUJIPABIIMYECKUI C THEBMOYCUIIUTEIEM
Tum nuadparMeHHOE OJTHOAMCKOBOE
Topmo3sa

IIpusonx ITHEBMAaTUYECKUI
Pasmeprr tuamerpa 6apabana, MM 400
[IInprHa TOPMO3HBIX HAKIAJA0K, MM 140

XapakTepucTUKU a/M MOJIHOM MacChl

Brenrauii rabapuTHBIN paguyc MOBOPOTa, M 10

MakcumanbHasi CKOPOCTh, HE MEHEE, KM/4 100

VYrona npeoioneBaemMoro noabemMa, He Mmenee, % 25
DneKTpooOopyI0BaHNE

AxkymynsaTopsl, B/Ad 2x12/190

I'eneparop, B/Bt 28/2000

Hamnpspkenue, B 24

JlocTaBka

npoghunvhbix mpyod  TPOU3BOJHUTCS

eBpobypamu 20 TOHH.

XapaKkTepUCTUKH TPYO IPeACTaBICHBI B TaOmHIlE 2, a eBpoypsl — B TabmmIe 3.

Tabnuna 2 - Texauueckue XxapakKTepucTUKH MPOPUIHHBIX TPYO

Mapka cranu

XapakTepucTuka 3HaucHue
HapyxHblil pazmep, Mm 25x25
TomamurHa CTEHKH, MM 1,2
JlmuHa, MM 6120
Bec 1 metpa, kr 0,93
1-2 TIC (CII)

['OCT TY 14-105-737-04

ITo crocoOy morpy3ku eBpodypbl OBIBAIOT ¢ BO3MOXKHOCTBIO TOJBKO 3aJTHCH
MOTPY3KU (3TO KacaeTcsi BCEX THUIIOB IPY30BBIX OTCEKOB), JTUOO C BO3MOKHOCTHIO
3a7Hel, OOKOBOW W BepXHEW 3arpy3ku - TOJIBKO TeHTOBaHHbIe. Kpome Toro B

3aBUCHUMOCTH oT KOHKPCTHBIX

0COOEHHOCTEN

NOJIyNpUllenia  CYHIECTBYET

BO3MOKHOCTh IOJIHOM PACTEHTOBKH, CHATHS CTOEK U IMOINEPEUYHBIX NEPEKIIaIUH,
MOJIYNIPULIET MOKET ObITh 000PYA0BAaH KOHUKAMHU (17151 IEPEBO3KU TPYO U KPYTJIAKA)
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WJIU UMETh TUIPOOOPT.

bnaronaps yHuBepcanbHOW KOHCTPYKLMH Ky30Ba (Dypbhl MOKHO NMPOU3BOIAUTH
OOKOBYIO M BEpPXHIOIO MOrPY3Ky M pasrpy3ky. KoHcTpykiusi eBpodypsl MO3BOJISET
pacuexysiTh Ky30B ¢ OOKOBBIX M BEPXHHUX YacTEW, MPU HEOOXOAUMOCTH pa3OHpaTh
Kapkac Ky3oBa. llomynpuuen eBpodypsl 06€3 TeHTa M Kapkaca JaeT BO3MOXKHOCTb
MCIIOJIb30BaTh €ro Kak OTKPBITYIO IIowmanaky ¢ 6opramu ot 35 no 50 cMm. Iloasecka
MOJIYIPUILIETIOB MCHOJHSAETCS B PECCOPHOM WM IHEBMATUYECKOM BapHaHTE.
[lneBMaTHueckass ~ MOJBECKa  rapaHTUPYET  aBTONOE3Qy  IUJIABHBIA  XOg,
o0ecrneurBalOIIMM COXPAaHHOCTD JIETKOOBIOIIETrocs Tpy3a.

Tabnuna 3 — Texnuueckue xapakrepuctuku EBpodypsl 20 ToHH

XapakTeprucTHKa 3HaveHHe
Konecnas popmyna noJiynpuuen TpexocHslit tuna «Espodypa»
rpysa: 26 T
Macca nycroro: 8,5 T

moiHoM 34,5 T
Ha Tarad: 10.5 T
Ha KOJIECHYIO TEJIEKKY: 24 T
mmHa: 13.5 M

Pacnpenenenue mo ocsim

Buytpennue rabaputsl ¢ypsl mupuHa: 2.4 m
BbICOTA: 2.48 M

TTnomans TPy30BOTro OTCEKa 33 M2

O6bem 82 M3

Kapbamuoopopmanvoecuonas cmona wmapku KD-MT-15 ngocraBnsercs B
6oukax 1mo 200 ymmTpoB. CBolicTBa CMOJIBI onmcaHbl B Tabmuie 4. Cpok TOJHOCTH
CMOJIBI MPHU HAJICKAIIEM XpaHEHUM [IOJKEH COCTaBJIATH HEe MeHee 45 CyToK C
MOMEHTA U3TOTOBJICHUS.

[TapTun mpoayKTa pa3uBaIOTCSA W NIEPEBO3ATCSA B CTATBHBIX 00YKaX, KOTOPHIC
nepen npumeHerreM, coriaacHo 'OCT-13950, momkHBI OBITH TIIATEIBHO MPOMBITEHL.
IlepeBo3uThess cmona KapOamumodopManbaeruaHas (KjgacC OIMACHOCTH 3TOTO
BemiectBa — II) MoxkeT Ha Bcex BuAax Tpancnopra. [Ipu temnepaTtype Bo3ayxa HHUXKE
0 °%C nomyckaeTcss MCHONB30BAaHHE TOJNBKO E€MKOCTEH C TEII00OMEHHHMKAMM HIIU
TEIUIOM30JISIITUOHHBIMU TOKpBITUAMU. Temneparypa KOC mocne npoBeaeHUst dTOU
IpoLeayphl He JoikHa npeBbimath 25 °C. IIpou3BoAMTE pa3orpes MpoAyKTa MapoM
3amnperaeTcs.

XpaHaT npoaykT 1pu Temnepatype He Hmke 5 °C u He Bime 20 °C B miotHO
3akpeiTOoi Tape. He paszpemaercss aep:kaTh OOYKM WM IUCTEPHBI CO CMOJIOHN MOJ
npsAMbIMU comHeuHbIMU Jydamu. Taxxke ['OCT npeanuchiBaeT XpaHUTh Tapy C 3TUM
IPOAYKTOM  MOJ  HAaBECOM, HE  JOIyCKas  BO3JCHUCTBUM  Ha  HeEeE.
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Tabnuua 4 — TexHuueckre cBoiicTBa KapoaMua0(popManbIETruJHON CMOJIbI

o0beMy

XapakTepucTuka 3HaueHue
MaccoBas 107151 CyXoro ocrarka, % He menee 51,0
[TnotHOCTB, KI/M3 1200
MaccoBas 1011 ¢cBOOOIHOTO (hOopMalbIeTHIa, 03
% ,
Bsi3kocTh ycinoBHas, ¢ 20-35
KoHuenTpauus Bogopoibix HoHOB (pH) 7,5-8,5
[IpenenpHasi cMEUIMBAEMOCTh CMOJIBI C BOJIOM
P KOTOPOM HaOJIOAeTCsl KOaryjsdlus, IO 1:1-1:10

Bpewms xenatunuzanuu npu 100 °C, ¢

He Oostee 110

Husnextpuueckas nponunaemocts Er mpu 20
°C

2,35

I'pynm-smane AC-1154 npencrtaBiasieT coOOW CYCHNEH3MIO IUTMEHTOB U
HAIOJIHUTENEH B pacTBOpe MOAUMPHUIIMPOBAHHOTO AJKUIHOTO JIaka C BBEIACHUEM
CUKKaTMBa W IeneBbix noOaBok. [[Ber: RAL 8022 uyepHo-xopuuHeBbIH. Pacxon
rpyat-smanu - 80-120 r/m2. CBoHCTBA IPYHT-3MAJId MOKHO BHIETh B TaOIIHIE 5.

Tabnuna 5 — TexHnueckue xapakTepucTuku rpyHT-smanu AC-1154

XapakTeprucTUKa 3HayeHue
YcnosHas BSI3KOCTb TPYHTOBKH o
BHCKO3UMeTpy THna B3-4 ¢ nuamerpom coruta 80-140
4 mM mipu Temneparype (20,0+0,5) °C, ¢
MaccoBast 707 HEJNETy4yuX BEUIECTB B 20-62
3aBHCHUMOCTH OT IBeTa, %o
CrerneHp nepeTupa, MKM, He OoJiee 30
bneck mokpeitus no ®b-5 B 3aBUCUMOCTH OT
nBeTa, %
- JUISL MATOBBIX 4-19
- IS TTIOJTYMAaTOBBIX 20-39

- U TIOJTYTJIIHIICBBIX

He MeHee 35

LBeT NOKpBITUS TPYHT-3MAIIH
- YEpPHBIN
- Ipyrue 1BeTa

OTTCHOK HC HOPMUPYCTCA
AOJIKCH COOTBCTCTBOBATH KOHTPOJIBHOMY

o0pasily 1BeTa

VYKpPBIBUCTOCTh BBICYIICGHHOTO TOKPHITHS B 40-100
3aBHCHMOCTH OT I[BETA, I/M2, HE GoItee
Bpemst  BBICBIXaHMSI [0  CTENEHH 3, IPH

N 3
temnepatype (20+2)°C, yac, He Oosiee
TBepaOCTh MOKPHITHS IO  MAasTHUKOBOMY

0,2

npubopy Tuna TMJI (A), oTH. enl., He MeHee
[TpoYHOCTP TUICHKH TIPHU yAape, CM, HE MEHEe 50
Anresus mieHKH, 0auibl, He Oojiee 1
DNacTUYHOCTh IUICHKA TpU HU3rube, MM, He 1

Ooitee
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[Tocne BwICBIXaHUSI TPYHT-dMallb JIOJKHA OOpa3OBBIBATH OJHOPOJHYIO, 0€3
KpaTepoB, MOP, MOPILYH, OCIIMH U IOCTOPOHHUX BKIFOUEHUHN ITOBEPXHOCTD.

Cuctema TOKpBITUS COXpaHSAET 3allUTHBIE W JIEKOPATHBHBIE CBOMCTBA B
YCJIOBHSAX JKCIUTYaTallUM B YMEPEHHOM U XOJIOAHOM KJIMMAaTax B TEUYEHHE 5 JIET.

I'pyHT-3Mane HaHOCAT Ha TOBEPXHOCTb METOJAMHM ITHEBMATHUYECKOIO,
0€3BO3JIyIIHOIO M CMEIIAHHOTO pacmbuieHud. llepen npuMeHeHHeM TpyHT-3Mallb
TIIATEJIbHO NEPEMEIINBAIOT, P HEOOXOJMMOCTH Pa30aBisAIOT KCHIOIOM WU O-
KCUJIOJIOM. I'pyHT-dManb HAHOCAT Ha IIOBEPXHOCTb B JBa CJIOA C MEXCIOMHOMU
BbIIIEPKKOH 20-60 MUHYT.

I"apaHTHitHBII CPOK XpaHEHUS: 6 MECALIEB C JAaThl U3rOTOBJIEHUS.

Hna namuaupoBanua wmt MJ D ucnons3dyercss naewxa [IBX uBerta byk,
XapaKTEPUCTUKHU KOTOPOM MpeCTaBlIeHbl B TadnuLe 6.

Tabnuna 6 — Texundeckue xapakrepucTuku miaeHku [IBX «byk»

XapaKkTepuCTUKa 3HayeHue
[IponsBoaurens Kopes
HIupuHa pynoHa, MM 1400
TommuHa IIEHKH, MM 0,28
HamoTka B pyJsioHe, M. TIOT. 250
Bec pynona, xr 27

JI719 KpOMJIEHHUSI CTOJICIIHULIBI TAPTHI UCTIONb3yeTcst kpomka [IBX byk baBapus
TOJIIUHON 2 MM U mmpuHou 16 mMm. [TpousBoauTens kpoMku Egger.

Mebenvhvie 60amvl PUMEHSIOTCS U1l COSAUHEHUS CTOJICHTHHUIIBI TApThl U
METaJUIOKOHCTPYKIIMU. TeXHuueckne xapakTepucTuku medenpHbiX 600oi1ToB DIN 603
IpeACTaBICHBI B TAOIHIIE 7.

DIN 603 mpencraBiser coboil 00T ¢ METPHUYCCKOIN Pe3p00M, KBagpaTHBIM
IOATOJIOBKOM U YBEIIMUYCHHON IONYKPYIJIOM TOJIOBKOM, pa3pa0OTaHHOM s
yno0cTBa MOHTa)ka C OJHOCTOpOHHEH (hukcaiei. MeOeabHbIe 00IThI H3rOTOBJICHBI
u3 onHKoBaHHOM ctanu. bont mebensHbiit DIN 603 umeer kinacc mpouHocT 4.8. u
cootBeTcTBYeT ['OCT 7802.

Tabnuna 7 - Texauueckue xapakrepucTuku MedenbHbix 6ontoB DIN 603

XapakTepucTuKa 3HaucHUE
JlmuHa, MM 50
Marepuan uznenni Craib
Tun raiku MeOenbHBIH
ITokpeiTHE I{nHK
Crannapt DIN 603
Hlar pe3p0bl, MM 1
CrangapTtHas pe3nba Ha

MeOenbHble OOATHI 3aKPEIUISIIOTCA CTaJIbHBIMU TalkaMH AUAMETpoOM 6 MM,
MMEIOIINMHU KJIacCc MpoyHOCTH OH, XapaKTEepUCTHKM KOTOPBIX MOYKHO BHUJETH B
Tabnune 8.
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Tabnuna 8 - TexHuuecKue XapaKTepUCTUKH raek 6 MM

XapakTepucTuka 3HaueHue
Mapka cranu 10km; 20kmm; 35
Kitacec Tounoctu B
[Tone momycka pe3pObl 6H
Amnajor DIN 934
d M6
S 10
e 10,9
m 5
[lar pe3bObl 1

Kneti-pacnnas cocTouT U3 TepMOIUIACTUYHBIX CMOJI U MOJTUMEPOB. XOT-MENThI
HaXOJATCS B TBEPAOM COCTOSHUU MPH KOMHATHOM TEMIIEpaType, a MpHU HarpeBaHUU
no 150-180 °C dopmupyercs xuakas KielKas macca, 3arloJIHSIONMIAs BCE MOPHI U
paboTaromas ¢ pa3IMYHBIMA MaTepHalaMH, TaK KaK MPH KOMHATHOW TeMmIiepaType
CHOBA TBEpJieeT. XapaKTEPUCTUKH KJIes-paciiyiaBa MpeICTaBICHBI B TabuIie 9.

Tabnuna 9 - Texunueckue xapakrepuctuku kiest SH-30220

XapakTepucTuka 3Ha4yeHHE
Kneii-pacninas Ha ocHoBe DBA. TlpuMensiercss B MeOenbHON
OO6nacTe NpUMEHEHUS IIPOMBIIICHHOCTH JUISIIIPUKIIENBAHAE KPOMOYHOTO MaTeprana U3

mmnoxa, Oymar, MenamuHa, iactuka AbC u I[1BX.
HuszkoTeMnepatypHbIil K€, XapaKTepHU3yeTCs XOPOIIei
TEKY4YECThIO U CMaunBaeMoCThi0. O0IaaeT BEICOKOM
CBolicTBa aZre3MOHHOM CTIOCOOHOCTHIO. [ToAX0IUT AT pydHBIX
KPUBOJIMHEHWHBIX U aBTOMAaTUYECKUX CTAHKOB CO CpeHEen
CKOPOCTBIO TTOAYH.

[Ber Harypanbubiit
Buennuii Bua TBepable MeJIKHEe rpaHyJibl
Bszkocts mpu 160°C 30000+£5000 mIla-c
Bsizkocts mpu 180°C 15000+£2000 mIla-c
TemmnepaTypa pazMsaryeHui 85+5°C
BriaxHOCTh JpeBECUHBI 8-10%

Pabouyas temneparypa 130-170C
CKopocTh nogaun 5-29 m/muu
JlaBneHue nmpeccoBaHus 3-5 xrc/cm?
Pacxon 140-190 r/m?

Hanecenue kiest TOKHO OBITh PaBHOMCPHBIM. Pacxop knes

MOKET MCHATBHCA B 3aBUCUMOCTH OT COCTOAHHUA MaTCpUaja.

YkazaHus mo MMPUMCHCHHUIO PerynﬂpHo MMPOBEPATH TEMIICPATYPY B CUCTCME HAHCCCHUS KIICA.

TepMOCTaTLI MOTYT IIOCJIC JJIUTCIbHOTO CPOKa pa60TBI JdaBaTb
HCTOYHBIC ITOKAa3aHUW .

XpaHeHue Hu Cpok xpanenus 24 mecsia. XpaHuTh B CyXOM MPOXJIAJTHOM
TPaHCIOPTUPOBKA MECTE.
YnakoBka 25 KT MEIIOK.

lInacmuxoeas 3aenywka — 3TO NPUCIOCOOJIEHUE IS 3aKPHIBAHUSI OTBEPCTHS
TpyObl. KBagpathas 3armymika pasmepoM 25x25 MM MpeaoTBpamiacT MomnajgaHue
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Mycopa U Biard BHYTpb cTos00B. Illndnka 3ariymku He TOJIbKO KPACUBO CMOTPUTCS
M CKpBIBAaET 3a4acTyl0 HEpPOBHbIE Kpas TpyObl, HO M 3alIUIIA€T OT KOPPO3UU U
nedopManuii, BO3HHMKAOIIMX TOA JAcHCTBUEM (AKTOPOB BHEIIHEH CpEJbl.
BHyTpeHHss 3ariylika sBJISIE€TCS OYEHb MPAKTUYHOM U MOXKET HUCIOIb30BATHCA IS
3abopa u s mebenu. CodyeTanue HEOOJNBIIOTO BECa, MPOCTOTHI YCTAHOBKU, HU3KOU
LEHbl W IIHUPOKOH cdepbl NMpUMEHEHUs O00ECHEeurMBaIOT BBICOKYIO MOIMYJISPHOCTD
JAHHOTO MaTepuaja. 3HAYMMOCTb €€ CJIOXHO IEpEeOleHUTh, a KYIMUTh CO CKJaja
oueHb mpocto. [loaxoaut st TpyObI KBaipaTHOTO ceueHus 25X25mm.

JI71 yIIakOBKH TOTOBOM IIKOJIBHOM MapThl UCTIONB3YETCS YHAKOBOUHAS cCmpemy
niaenka 17 Mk 450 MM x 142 M.1U3 OIUATUIICHA.

[Ipoussoaurens: Poccus.

Bec 6pyTTo: 1.15 k.

JUist  cBapKM  METAJUIMYECKOM  KOHCTPYKLMU  HUCIOJB3YIOTCA  IITY4YHBIE
anekmpoowvr mapku « YOHU 13/45». Macca oaHoro snekrposa coctasisieT 0,0586kr.
Hns ceapku 1 M TpyOsl TpeOyercss 2,512kr cBapouHoro wmatepuana. Ha
dbopmupoBaHue OAHON KOHCTPYKIMU — 12,932Kr cBapoyHOro marepuana. 3a Toj
pacxoJi cBapoyHOro Matepuana OyaeT paseH: 12931,78 ToHH cBapOYHOTO MaTepuara.

JlocTaBka BCIIOMOTaTeIbHBIX MaTepUAIOB MPOU3BOAUTCS aBToMoOmMIsiMu «I"A3
3302 TexHuYECKHE XapaKTEPUCTUKU KOTOPOTo MpeacTaBiieHsl B Tabaure 10.

Tabmuma 10 — Texandeckas xapaktepucTtrka aTomoomsa «I'A3 3302y

XapakTepucTHKa 3HayeHue

Tun ABTOMOOMIIE OOPTOBOMA
I'py3omogbpeMHOCTD, KT 1850

ITonnas macca, Kr 3500

Pagmnyc pa3Bopora, M 9

DKCIUTyaTallMOHHBIC MTOKAa3aTeI
MakcumanbHasi CKOPOCTh, KM/4 115
Cpennuii pacxon, j1/100km 11,5

Maszym cuutaerca OJHMM W3 HauOoyiee BOCTPEOOBAHHBIX TOTUIMBHBIX
MaTepHalioB, MO3TOMY XpaHEHHWE Ma3yTa SBJSETCS aKTyalbHOW MpPOOIEeMON s
MHOJKECTBAa OpraHu3ainui. XpaHEeHUE Ma3yTa OYEHb TPYAOEMKHUU MPOLECC, T.K. OH
HEM30€KHO TOJBEPraeTcsa HEKOTOPhIM  (U3UKO-XMMHYECKUM HM3MEHECHUSM H
MEXaHMYECKOMY 3arps3HEHHUIO, T0ITOMY €ro CKIaJupoBaHue TpeOyeT HalIudus
KaueCTBEHHOT'0 000PYyI0BaHMUS.

HecmoTpss Ha 0o0uIyr0 HEBBICOKYIO CTENEHb HCHApEHHs, CO BPEMEHEM, IpHU
WCHApEHUH JIETKUX  YTIJIEBOAOPOJOB, YBEIMYMBAECTCA BSA3KOCTh TOIUIMBA U
TEMIIEpaTypa €ro BCHBIMIKH. B pe3ynpraTe XpaHEHUs MOXKET TaKKE 3HAUYUTEIBHO
YBEJIMYMBATHCS COJIEP’KAHUE BOJBI B TOILUIMBE, M3-3a IOIAIaHUs KOHAEHCATa U Iapa
BCJIEICTBUE HEUCIIPABHOCTEN MOAOTPEBATENICH Ma3yTa.

Cpok XxpaHeHUsT Ma3yTa, CUMTAIOIIMNCA C MOMEHTa €ro IPOM3BOJACTBA, HE
MOKET MPEBBIIATH IATH JIeT. Ma3yT ¢ XpaHEHUSI IO UCTEUYEHUU 3TOT0 CPOKa JTOIKEH
CHUMATBCS, MOCJE 4Yero JJisi ONpENENICHHs] €ro TOAHOCTH HEOO0XOJUMO MPOBOJUTH
aHaJIN3 TOIUJIMBA.

24



EMkocTh n71s1 XpaHeHus Ma3yTa HE TpeOyeT TepMETHYHOCTH, OOBIUHO OHa
KOHCTPYUPYETCS M3 pa3HbIX BHUJOB CTajdud WM Kele300eToHa. Paznuuarorcs
HA3€MHBIE U MTOJ3EMHbBIE EMKOCTH, a TAKXKE TOPU30HTATIbHBIC U BEPTUKAJIbHBIE.

OCHOBHBIMU TPEOOBaHUSAMH K pe3epByapam SIBISETCS UX MPOUYHOCTH U 3alUTa
OT CTaTHYECKOTO0 OAJICKTPUYECTBA. Y CTAaHABIMBAIOT EMKOCTH B OOOPY/IOBaHHBIX
HAJI)KHONW BEHTWISIIIMEH TMOMEIICHUSX WM Ha CHEHUATbHO O00O0pYJAOBaHHBIX
OTKPBITHIX TUIOMIAIKAX.

Bo uzbexxanue BbIOpOCa MPOJYKTa M3 PE3EPBYyapOB TEMIIEpaTypa XpaHCHUS
Ma3zyTa He goykHa npeBbimath 80—90° C. [lockonbky aiisa o0ecrneueHus: TpedyemMoit
BsA3KocTU MazyT Mapku 100 momxkeH moctymnath K (GOPCyHKaM Tedel MmoJI0rpeThiM 10
temneparypsl  [I0O—120°C, Ha  TEXHOJOTMYECKHMX  YCTAHOBKAX  CJIEAYET
peaycMaTpuBaTh MOJAOTPEBATENN Ma3yTa.

JIns XpaHeHHs] Ma3zyTa HCIOJB3YIOTCS JKENe300€TOHHBIE M METaUIMYECKUe
TOPU30HTAJIbHBIE U BEPTUKAIbHBIC IUJIMHAPUYECKUE PE3EPBYaphl CO CTALMOHAPHOM
Kpbllieid. Pe3epByapbl TOpU30HTANIbHBIE CTAJIbHBIE MPEJHA3HAYCHBI MJIsI HalvMBa U
XpaHCHUSI JKHJKUX TEMHBIX HEPTENpOAyKTOB THIA MazyTa H  JIPYrux
He(DTENPOYKTOB, C JaBJI€HUEM HachIeHHbIX TapoB 10 0,07 Mlla, a Takke mMoryT
UCIIOJIb30BaThCS KAK TEXHOJIOTMUECKUE TOPU3OHTATIbHBIE MA3yTHBIE EMKOCTH.

Ha npousBoactBe mnsi XpaneHus wucnosbdyercss Emkocts EINT 25 M3 ¢
noA0rpeBoM. EMKOCTB JIJ11 XpaHEHUs] Ma3yTa PaclojoKeHa Ha OTKPBITOH IJIOMIAJIKE,
C OTHENBbHBIM CHE3JIOM JJisi aBTOMOOUIILHOTO TpaHcnopTta. PesepByap HaxomguTcs B
CTELHAIBHO 3ar0TOBJICHHOM yTiiyOsieHuu B 3emite [21].

Bunounsle mOrpy34MKM HMCIOJB3YIOTCS I OCYIIECTBIEHHUS ITOIPY304YHO-
pasrpy3ouHbix pabor. Takas cHenTexHuKa OCHAIIAETCS BHJIOYHBIM 3aXBaTOM,
KOTOPBIM (PYHKIITMOHUPYET MPU MOMOIIN MEXaHUYECKOT0 MPUBOJIA, PACTIOI0KEHHOTO
B [IEpPEIHEN YACTU MAIIVHBL.

Tabmuma 11 — TexHudeckwe XapaKTePUCTUKU BHIJIOYHOro morpyszumka Komatsu
Forklift PE FBO7-3

XapakTepucTUKa 3HayeHue
['py30onobEMHOCTB, KT 700
Tun nBuratens AIIEKTPUUECKHI
MomntHocTh nBuraress, KBt (71.c.) 1,6
MakcumanbHasi CKOPOCTh, KM/4 95
I"abapuTHbIC pa3Mepsl, MM 1710x900x1995
BricoTa ¢ MauTO#, MM 1500 - 4000
BricoTta nogbséma pabouero opraa, MM 1500 - 4000
Hapy>xHb1ii rabapuTHBII pagnyc TOBOPOTa, MM 1540
Bun ynpaBnenus CUIS
Bun paGouero oprana BUJTBI

2.2 TexHoJiorMYeCKHid Mpoumecc NPOU3BOJACTBA JAMUHUPOBAHHBIX
APeBECHO-CTPYKEYHbIX IUIHT

Ha  npeanpuaTum  NTaMUHUPOBAHHBIE  JIPEBECHO-CTPY)KEUHBIE  IUIUTHI
n3roraBinuBaroTcs pasmepoMm 2700x1830x16 mm. B wmecsan Ha npeanpusitun
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MIPOU3BOUTCS 85 IUIHT.
2.2.1 3aroroBKa 1mennl

HpeBecuHa co ckiajna no JeHTouHoMy KoHBelepy «JIK-400» mocrynaer B
POTOPHO-HOKEBYIO JPOOMIIKY, OCHAILIEHHYIO MAaCCUBHBIMU PYOSAIIMMU HOXaMU, TIe
M3MellbyaeTcsl Ha meny. PyOka Takyke CHHUIKAeT CBSI3UM MEXIY BOJIOKHAMH, KOTOPbIE
oOecreynBaeT APEeBECHBIN MOJIUMED JTUTHHH.

Kongetiep neHTOUHBIN (JICHTOUHBIA TpaHCIIOPTEP) KemobuaTeii Moaenu «JIK-
400» mnpenHa3HauyeH s TPAHCIOPTUPOBAHUS CHIMYYUX WIH MEJIKOKYCKOBBIX
MaTepuaioB. OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKH JICHTOYHOTO KoHBeiepa «JIK-
400» yka3zaHbl B TaOJIHIIE.

Tabnuna 12 — Texuuyeckue xapakTepUCTHKHU JeHTOYHOro koHBenepa «JIK-400».

XapakTepucTuka 3Ha4eHHE
TTpoH3BOAUTENEHOCTE, Mo/4 60
IupuHa JTEHTHI, MM 400
CKOpOCTh JICHTHI, M/C 1,22
[Tpoduns ceuenus JeHTHI XKen004YaThIi
Macca noroHHOro MeTpa KOHBerepa, Kr 41
Harpy3ka Ha NOTOHHBIM METp KOHBEWeEpa, HE 300
Ooiee, Kr
Temnepatypa TpaHCHOPTUPYEMOTo MaTepHaa, +60
He Oouee, °C

or3,5m09
JlnrHa KoHBelepa o ocsiM 6apabaHoOB, M 11
20
2,2
YcTaHoBIIEHHAs MOITHOCTh, B 3aBUCUMOCTH OT 3
JUTMHBI KOHBEWepa, KBT 55
JlpoOunka  OapabaHHas  HOXKeBas I JPEBECHHBI,  TEXHUUYECKHE

XapaKTepUCTUKHU KOTOPOU TpeacTaBiieHbl B Tabmuie 13, KOHCTPYKTHBHO COCTOUT U3
CIEAYIOIINX OCHOBHBIX JIEMEHTOB:

® MeTaJUIMYecKasi CTaHMHA MPEICTABISIET COO0N CBApHYIO paMy U CIYXKUT JIJIst
KpervieHus] pabounx MHCTPYMEHTOB, a TaKkKe obOecrmedeHus oOImeld yCTOMYMBOCTU
YCTPOMCTBA,;

® SJIEKTPOABUTraTEIb YCTAHABIMBAETCSA HA 3a/JHEH 4acTH OCHOBAHMS CTaHHUHbI
U CIYXKHUT JJIg TOJauyd KpPYTALIEro MOMEHTa Bally ¢ Hoxamu. [{ns »Toil menu
3aIeiiCTByeTCsl TpEXCJOHAasT peMeHHash KJIMHOBUIHAA TIepeaayda, 3aKpbiTas
3aIUTHBIM KOXXYXOM. 3aMeHa »JJIEKTpOJBUraressi (Hampumep, Uisl TOBBIIICHUS
MOIIHOCTH) HE 3aHUMAET 3HAYUTEIbHOIO BPEMEHH;

e MeTaUIMYecKuil  OapabaH  W3rOTaBIMBAETCA W3  BBICOKOMPOUYHOMU
HEPKaBEIOIIETO MeTajla U BBIMOJIHAET PYHKIMIO pabodeil kamepbl. B KOHCTpyKUIUU
000py/IOBaHbl OTBEPCTHE JUIsI TOCTYIUICHUS MEPBUYHOIO ChIPbS M BBIXOJIHOE
OTBEPCTHE JIsI 1IIETIbI;
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® BaJl CIYXHUT [JIs KpPEIUICHUS U BpAlIeHUS KPbUIbYATKU (KOJUYECTBO
jJomnactei ot 3 110 6);

® KpbUIbYATKA HACAXMBAETCS HA BaJl W MpeAHA3HAYEHA [JIs KPEIUICHUS
PEXYLIUX JIE3BUH;

® JIe3BUSI MCHOJB3YIOTCS IS BTATUBAHUS U HEMOCPEICTBEHHOTO JIPOOJICHHS
MEPBUYHOTO MaTepuana, OHU SIBIAIOTCS CMEHHBIMHU JJIEMEHTAMHU M 3aMEHSAIOTCS B
KpaT4aiiiiee Bpems B CIy4ae MPUTYILICHUS WA MOJIOMKHU.

Tabnuna 13 — Texuuyeckrue XxapakTEpUCTUKU POTOPHO-HOKEBOM MamuHbl 800

XapakTepucTuKa 3HaueHue
[Tpon3BOUTENEHOCTS, T 3-6
MoHocTh, KBT 30
Bec, kr 550
CKopocCTb BpallleHHs NINUHENs, 00/MUH 550
JlmameTp amcka, MM 800
KomnmuecTBo HOXeEM, T 4

HapybOnennas miena mocTynmaeT Ha KOHBEHEPHYIO JIGHTY CO BCTPOCHHBIM
IIKUBHBIM kene3ooTaenutenem cepun KCMb wu cieayer m1oJ HECKOIBKUMU
AJIEKTPOMAarHuTaMu, U3BJICKAIOIIUMU U3 HEE YaCTHUIIbl METAJIIOB.

MuHu-KoHBelep TMpeACTaBIsieT Cco00i TOPU3OHTAIBHO —PACIIONOKEHHBIH
JICHTOYHBIM TpaHCHOPTEP, NPHUBOJHON OapabaH KOTOPOrO BHIMIOJIHEH B BHUJE
MAarHUTHOM cHUCTeMBbl. TEXHUMYECKHE XapaKTEPUCTUKH KOHBEHEPHON  JIEHTHI
npencrapieHsl B Tabnuie 14. MaruutHelii Oapa0aH ycTaHaBIMBAaeTCS B BEpXHEH
JacTH paMbl KOHBelepa, nuaMetp Oapabana Bapeupyetcs ot 240 mo 450 MM; nnvHa
3aBUCUT OT IIUPUHBI KOHBeHepa. B OoCHOBY pabOThl JIMHUM TOJIOKEH MPUHIIUI
pa3liesieHHs] MArHUTHBIX 1 HEMAarHUTHBIX MaTE€pPUaJIOB C MTOMOIIbI0 MAarHUTHOTO OIS,
CO3/1aBAEMOT'0 MOCTOSIHHBIMU MarHUTaMu Ha OCHOBE PEIKO3EMEIbHBIX MATEPHAIIOB
Nd-Fe-B. ITox aeficTBHEM MOIITHOTO MArHUTHOI'O TOJIS (heppOMArHUTHBIE MATCPUAIbI
NPUTATUBAIOTCS K TOBEPXHOCTH OapabaHa M yAEpPKUBAIOTCS HAa HEM JI0 MOMEHTa
BBIXOJIa TPAHCIIOPTEPHOM JIEHTBI C €r0 MOBEPXHOCTH, B PE3yJIbTATE YEr0 MAarHUTHOE
MoJIe Mcue3aeT, U (heppOMarHuTHBIC MaTepUalbl OMAIAI0T B CIICIUATBHBIA TPUEMHHK
(koHTeitHep). HemarnuTHble MaTepuaibl IO KacaTelbHOM OapabaHa IMOJar0TCs Ha
MPOU3BOJCTBO ISl JajbHeime oOpabotku. [llupokmii cnextp rabapuTHBIX
pa3MEpOB  KOHBEHEpa  MO3BOJSAECT  NPOM3BOJAUTH  JIMHUM C  Pa3JIMYHOMU
MPOU3BOAUTENHLHOCTEI0O OT 1 mo 250 T1/gac. TpaHCHOPTHPYIOUIUM 3JIEMEHTOM
ABJISIETCS ~ CNelMalbHAs  KOHBEWEpHas JIGHTa, KOTOpas HMEET  BBICOKYIO
M3HOCOCTOMKOCTh M TMO3BOJISIET MAaKCUMalbHO CHHU3UTh MOTEPU MArHUTHOU
WHIYKIMY, CBSA3aHHBIE C YBEIMYEHHUEM 3a30pa C MPOJIYKTOM cemnapauuu. Jus
s dexTuBHON cenmapanuu mojady mMaTepuaia Ha TPAaHCHOPTHYIO JICHTY HE0OXOIUMO
MPOU3BOJUTh paBHOMEPHO. HeoOX0IMMO MOMHUTH, YTO YE€M MEHBIIE BBICOTA CIOS
Marepuania, TeM Oomnee s dexkTuBHA ero cenaparus [19].
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Tabmuua 14 — TexHuuyeckue XapakTepUCTUKA KOHBEHEPHOU JIEHTHI CO BCTPOCHHBIM
IIKUBHBIM kene3zootaenurenem cepun KCMb

XapakTepucTuka 3HaueHue
@Dpakuys cenapupyeMoro Marepuana ot 0,1 7o 100 MM
Braxxnocts cenapupyemoro Marepuaia 10 10%
ITpon3BoANTENBHOCTD ot 0,1 o 250 1/9ac
Matepuan MarHuTHOUW CHCTEMBI Nd-Fe-B, (BH) max> 290«/Ix/m
MarautHass ~ WHIYKIHS - Hal MOBEPXHOCTHU ot 200 10 400 (WT1)
MarHuTHbIX 0s10koB mpu t=20(°C)
MakcumanbHas paboyasi Temmneparypa 1o +80°C (+120°C)
OuncTKa MArHUTHOTO cemapaTopa ABTOMAaTHYECKas
Cpok cTaOMILHOCTH MarHUTHBIX CBOWCTB He Menee 10 net

Crnenom miemy copTupyroT B BuOporpoxotre BI'-1 — uznuiiHe kpynHas BHOBb
UJIET Ha pyOKY, Ype3MEPHO MeJKas IIerna MocTynaeT B OyHKep-HaKOMUTENIb OTXOOB.
Texauveckne XxapaKTepUCTUKH BUOPOCUTA TIPEICTABICHBI B Tabsmie 15.

Tabnuna 15 — Texunyeckue xapaktepucTiku Bubporpoxora BI'-1

XapakTepucTukKa 3Ha4eHHE
VcTaHoBaeHHAs MOIIHOCTE, KBT 2
Hanpspxenne nuranus, B 380
Bec, xr 280
[TIpou3BOIUTENHLHOCTD, Mg no S
Pacces Ha dpakiun oaHa Gpakus: 2-5 MM
[loaroToBneHHass K cleaymoolie omnepanuu — oO0paboTKe MapoM — Iemna

cleayeT B CYIIUIbHBIN OapabaH.

CymunbHBIH ~ arperaT  COCTOMT W3  COEIMWHEHHBIX  MEXIy  Cco0oif
TeIJIoreHeparopa (Win OpsIMOTOYHOM TOPEJIKH), KaMephbl 3arpy304HOM, CYIIUIBHOTO
OapabaHa M KaMmepbl BBITPY304HOM. MaTepuan mocienoBaTeIbHO MPOXOJIUT 4Yepes
ATU COCTaBHBIE YAaCTH arperata U Mo Mepe MPOJABMKEHUSA K KaMepe BBIFPY30YHOU
HarpeBaeTcs W W3 HEro Huchnapsercs Biara. B [JaHHOW KOHCTPYKIMU CYIIKa
MIPOU3BOAUTCS METOAOM MPSIMOTOKA, T.€. MaTE€pUal U TEIUIOHOCUTEIb JBUTAKOTCS B
OJIHY CTOPOHY.

Martepuan 3arpyxaeTcsi B CyIIMJIbHBIN OapabaH 4depe3 BHHTOBOW MHUTATENb U
TpyOy 3arpy304yHylo, YCTAHOBJIICHHYI0 Ha 3arpy304Hoid Kamepe. Marepuai,
MOCTYMUBIINKA B CYIIWIbHBIA OapabaH, TMOCTOSHHO TIEPEeMENIaeTCs BIOJIb OCHU
OapabaHa, MPU ATOM TNEPEMEIIUBACTCS M TOCTOSHHO HAXOIUTCS B KOHTAKTE C
TerioHocuteneM. [lo Mepe mNpoAaBHKEHUS K Kamepe BBIIPY30YHOM, MaTepuall
BBICYIIMBAETCs. Biara u3 Marepuana YHOCHTCS TEIUIOHOCUTENEM Ui OYUCTKH OT
MBUIEBHIHON (paKkiiuy MaTepuaia, YBICYCHHONU TEIIIOHOCUTENEM.

Pexxumbl cymku moaOuparoTcss MpU  MyCKO-HaldaAouHbIX padorax. I[lpu
W3MEHEHUH BJIQXHOCTH MaTepualla Ha BXOJE€ WJIM WHTEHCUBHOCTH TMOCTYIUICHUS
Marepuaia B OapabaH, pEXUM CYIIKH MOXET pPEryJupoBaTbCsi B OCHOBHOM
KOJIMYECTBOM Ta30BO3JYIIHON CMeCH, NOCTyMaroumed B CYIIWIbHBIN OapabaH,
HE3HAYUTEIbHBIM U3MEHEHUEM €0 TEMIIEPATYPhI U CKOPOCTHIO BpallleHUs1 OapabaHa.
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Temneparypa mnojaBaemMoro M3 TEIUIOT€HEpaTOpa Ta30BO3YIIHOW CMECH
noikHa ObITh He Bbimie 900°C. TemmepaTypa OTXOAsAILIEH Ta30BO3AYLIHOW CMecU
noiokHa ObITh He Hibke 100°C, mns nmpegoTBpamieHus oOpa3oBaHMs KOHJIEHcCaTa B
pa3rpy304HOi 4YacTu CymIMJIbHOro Oapab®aHa. BrnaxxHocTh MaTepuana Ha BXOJE B
CYLIMJIBHBIA arperar U BBIXOJI€ U3 HEro, JOJHKHA MEPUOANYECKH KOHTPOJIUPOBATHCS
JUISL pETYJIUPOBAHMS peKuMa paboThl CYIIMJIBHOTO arperara.

Cymka cplpbs Ha MNPEANPUITHH OCYIIECTBISETCS C MOMOIIbIO OapabaHa
cymmibHOoro bCJI-1.0.4 Texnuueckue XxapaKTepucTUKH OapabaHa MpeaCTaBICHBI B
tabiuue 16. OcoOEHHOCTBbIO JaHHOW CEepUM SBISETCA OOJIErYeHHBId KOpIycC
OapabaHa U COOTBETCTBEHHO HECYIME METAJUIOKOHCTPYKUMU. BmecTo 3yOuaroro
BEHIa MpHBOjAa OapabaHa MCHONB3YIOTCS MTUQPTH B Mape ¢ 3y04aTbiM KOJECOM
MoaudummpoBanHoro npodwis. K Oapabany mnoakiroueH temioreHepatop TM-
2.0/Cb, paboraromuii Ha Ma3zyTe. XapakTEPUCTUKH T'€HepaTopa MOXKHO YBHUIECTh B
tabmune 17 [22].

Tabnuua 16 — Texunueckas xapakrepuctuka 6apadana cymunsnoro bCJI-1.0.4

XapakTepucTUKa 3HaueHne
PacueTnas npon3BoIUTEIBLHOCTD, T/4 1,3-2,0
Tun IToTouHkIi1
Pa3mep xopmyca 6apabana, MM 4500x1000
TenmoHOCUTENH TonoyHbIE Ta3bI
Temmnepatypa nHocutens, °C 250
Macca, kr 1100
VcTaHoBIEGHHAA MOIMHOCTE JABUTraTels, KBt 3,0
YacToTa BpaiieHus aBuratesns, 00./MuH o 1500

Tabnuna 17 — Texunyeckas xapakrepucTrka teroreHeparopa TM-2.0/Ch

XapakTepucTuKa 3HayeHue
HomunansHas TemioBas MOIIHOCTh, MBT 2,0
Pacxonx ma3zyra, H.M3/4, HE Ooee 265
HoMuHansHOE NpUCOSTUHUTEIBHOE JIaBJICHUE 15 - 36
MasyTa nepej ropenkoit, klla, B mpenenax

Hana3oH JIaBJIcHUs B KaMmepe ropenus, [la, B _

A pe roperis, Ila, -100 + +100
npeaenax
KoadunmenT n36pITka BO31yXa Ha BBIXOJE U3
CMECHUTEJIbHOM KaMephl B THana3oHe pabodero 12-70
PEryIUpPOBaHUS TEIJIOBONH MOIITHOCTH
[ToTpebnsemas snekTpruyecKasi MOIHOCTD, 13
380B, kBT, He 6onee
Pacxon cymmunsHOTO arenta npyu HOMUHAJIBHOM 360-400
MoIHocTH, 0C, B ipeaenax
Macca Bo3ayxoHarpeBarensi, KT 1200
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2.2.2 Ilosry4yeHue JpeBeCcHOr0 BOJIOKHA
Ocy1ieHHbIE BOJIOKHA, TOTOBBIE K IPOU3BOJICTBY JIPEBECHOBOJIOKHUCTBIX ILIUT,
HAKaIUIMBAIOTCS B OYHKEpE, TEXHUYECKUE XapaKTEPUCTUKH KOTOPOTrO MPECTaBICHBI

B Tabuue 18.

Tabmuia 18 — Texauueckas xapakTepuCcTHKa BepTHKaabHOoro OyHkepa JIbO-60

XapakTepucTuKa 3HaueHue
BmecTuMOCTh OyHKEpa, M° 60 (150)
Yucno BBIrpY304HBIX BUHTOBBIX KOHBEHEPOB, IIT 3
[Tpou3BOIMTEIHFHOCTH OJJHOTO BHHTOBOTO KOHBEHEpa, Mg 3,8-4
Hauboupmmast yactoTa BpamieHus:
BHHTOBOTO KOHBeHepa, MUH ™ 35
poTopa, MuH" 1,5
VcTaHoBIEHHAsS MOIHOCTE ABUTaTeneli, KBt 21,9
B tom uuncie npuBosaa poropa, KBt 7,5
[IpuBO1a BUHTOBOTO KOHBEWepa, KBT 4,8
["abaputHbIie pa3Mepsl:
JmuHa, M 8,24
[upuna, M 5,7(6,7)
Oo6rmast Mmacca OyHKepa, T 18,5(30,5)

[Ton GyHKEpOM pacmoyioKeH A03aTOp ISl CTPYKKU.

Ctpyxku u3 OyHKepa uepe3 3aTBOP-TIUTATENb BBICHINAIOTCS B J03aTOp,
KOTOPBIM pacronoxkeH Mmoja OyHKEpOM, KOTOPBIM MpeacTaBisieT cOOON IecATUYHbIC
BEChI, cocTosilue u3 AByX mpu3M. OaHa mpu3Ma 3akpervieHa Ha pame OyHKepa, a
Ipyras Ha miomaake BecoB. Koraa Beckl NPpUXOAST B paBHOBECHE, MOJa4Ya CTPYKKH
IPEKPALIAETCS, U TIOBOPOTOM PYKOSATKHU BBITPYKAIOT B CMECUTENb.

CTpyXKa MOCTyHaeT HENpPEephIBHBIM W PaBHOMEPHBIM TOTOKOM B OyHKEp-
UTaTelNb, TEXHUUYECKUE XapaKTEPUCTUKU KOTOPOTO MpeACTaBIeHBI B Tabmmie 19.

Bbynkep-nutaTens mpeacTaBiseT co0OM TOPU3OHTAIbHBIN OyHKEp C JTOHHBIM
LEMHO-JIEHTOYHbIM KOHBEMEpPOM M NepeAHEl HAKIOHHOW CTEHKOW, 0Opa30BaHHOMU
BOCEMbBIO 3yOuaThiMu BasbllaMu. CKOPOCTHh KOHBEHEPA YCTaHABIUBAIOT TaKOM, YTOOBI
Py JaHHOW TMPOM3BOJUTEIBHOCTU CIIOM CTPYXKKM HA HEM COCTaBJsUT OKojo 1/3
BBICOTHI OyHKepa. 3yO0daThie BajibI[bl 3aXBaThIBAIOT CTPYXKKY C TPOIBUTAIOIIETOCS
ciosi, Kak Obl (hpesepys ero, U cOpachIBAIOT B 3arPy30UHYIO BOPOHKY CMECHUTEIIS.

N3 GyHKepa-niuTaTens CTpyKKa MOCTYNAeT B CMECUTENb, B KOTOPBIA MOCTYMAeT
TaK)Ke CBA3YIOUIEE U3 KIIECPUTOTOBUTEILHON YCTAHOBKHU. DTOT MPOIECC HA3bIBACTCA
OCMOJIEHHE M TPOBOASAT €ro C LEJIb0 PaBHOMEPHOIO NOKPBITHS IOBEPXHOCTH
CTPYXKKH CBSI3YIOIIMM. CIOKHOCTb MPOLECCa OCMOJICHUS 3aKIF0YaeTCsl B TOM, YTO Ha
OTHOCHUTEJIbHO OOJIBIIIYI0 TOBEPXHOCTh CTPYKKH HEOOXOAMMO PpPaBHOMEPHO
pacrpeeanuTh CPAaBHUTEIBHO HEOOIBIIOE KOJIMUYECTBO CBSA3YIOIIETO.

KonnuecTBo cTpyk)ek, pacXoAyeMbIX Ha MU3rOTOBJIEHHUE APEBECHOCTPYKEUHBIX
IUIUT ycTaHOBIEHO u3 pacyeTa 0,65 r/cm? HeoOpe3HOH MIMTH (IpH 0OBEMHOM Bece
it 0,7 r/cm?).
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Tabnuna 19 — Texnuyeckas XapakTepUCTHKA BbIPABHUBAIOIIET0 OYHKEpa-MUTaTeIsl

XapakTepucTuka 3HaueHue
IIpon3BOIUTENBHOCTD 110 KOJIUYECTBY BBIIABAEMOM CTPYXKKH,
Kr/4ac Ao 8000
BmecTuMOoCTh KamMepHl, Mo 18,0
CxopocTh IBWKEHUS JAaHHOTO KOHBEWepa (peryaupyercs), 0.1_198
M/MUH ' ’
YacroTa BpameHus 3y04aThiX BaJbIOB, MHH T 78,0—180,0
KonnuecTBo oTcackiBaeMoro Bo3jayxa u3 Kamepbl OyHKepa, 3000
M3/gac
VcTaHoBIeHHAsS MOIMHOCTE JBUTATENel, KBT 6,6
B TOM YHCJIC:
JTAHHOTO KOHBEWepa 1,1
MIPHUBOJIa 3y0YaThIX BAJIBIOB 9,5

KonuuecTBo cTpykek, pacxoayeMbIX Ha U3TOTOBJICHHUE JPEBECHOCTPYKEUHBIX
IJINT yCTaHOBJIEHO u3 pacuera 0,65 r/cM? HeoOpe3HOM MIUTHI (IpU 0OBEMHOM Bece
it 0,7 r/em?).

OcMoneHune CTpyKKu

J171s1 U3TOTOBJICHUS IPEBECHO-CTPYKEUHBIX TUTMT MPUMEHSETCS KISl Ha OCHOBE
BOJOPACTBOPUMBIX MOUYEBHUHO(POPMAIIBACTUIHBIX CHHTETHYECKUX cMoJI. [IporieHTHOE
OTHOIIIEHHE BECa CMOJIbI B MIEpepacyeTe Ha ee CyXOi OCTaTOK K BECYy CyXOH CTPYKKHU
cocrtaBiseT npumepHo 6—12%. PacTBop kiest mojgaeTcsi B HENPEPHIBHBINA CMECUTENb
U3 OTAEJICHHUs] TIOJTOTOBKM CMOJIbI (Kjesi). PacrbuieHre cMoJibl OCYIIECTBIISETCS C
MOMOIIBI0 CXATOTO BO3JyXa MpPH MMOJau€ B CMECHUTENbHYIO KaMepy ISl JIy4dIlero
CMaYUBaHUS CTPYKKH.

[Tony4yeHne ocMONEHHON CTPYKKH, MPOUCXOJUT B CMECUTEIIAX HEMPEPHIBHOTO
JEUCTBUS, B KOTOPBIX CBS3YIOIEE paclbuiseTcss depe3 psia (OPCYHOK, Kakias
CBsI3aHa C JO3UPOBOYHBIM HacocoM. OCMOJIEHHASI CTPY)KKA C MOMOIIBIO IITHEKOBOTO
Bajia MPOABUTACTCS B IPYTYIO 30HY, TJ€ IEPEMEIINBACTCS JIONACTIMHU.

CMmenirBaHle HACHITTHOTO U KUIKOTO KOMIIOHEHTOB MPOUCXOIUT B CMECUTEIISX
HEMPEPHIBHOTO JICHCTBUS.

CoBpeMeHHbIE CMECUTEIN MOAPA3ACISIIOTCS HAa MAIIMHBI C BHYTPEHHUM U
BHEIIHUM BBOJOM cBsi3ytonlero. [Ipum mnojgaye >XUAKOTO KOMIIOHEHTa W3HYTpPH
CTpPY’KKa IMOMNAaJaeT B CMECHUTENb 4Yepe3 3arpy30uUHYI0 BOPOHKY, PaclOI0KEHHYIO
TAaHTCHIIMAJIBHO K IIJIMHIpPUYECKON kamepe. PazOpackiBaromiye JIOmacTy, Bpamasch,
MPUIAIOT CTPYXKEYHOU Macce HOpMy HMUIUHIPA, KOTOPBIA ABMXKETCS TOCTYIATEIBHO.
Ceszyroniee noJaércs B CMECUTEINb Yepe3 IMyCTOTENbI Bajl, HA KOTOPOM YCTPOEHBI
dbopcyHkn paznmmuHOM UHBL [log  jmedcTBHEM IIEHTPOOEKHBIX CHII  KIICH
pazOpachIBaeTCsl Ha CTPYKEUHYIO Maccy, U Onarojapsi pa3inuyHON JJIuHE (POpPCYHOK
pU 3TOM OCMOJISIIOTCS Bce e€ dpakimu. OcMONEHHAS CTPY)KKa TPOIBUTACTCS B
JIPYTYIO 30HY, T/ TMEpPEeMEIINBAETCS JIOMACTSIMH, (opMa KOTOPHIX CIIOCOOCTBYET
pa3Ma3blBaHUIO CBSA3YIOLIETO W TMEpeaade €ro M3JIUIIKOB Ha COCEIHHE YacCTHUIIbI.
[IponuTanHasi KjieeM CTpyKe4yHasi Macca BBIXOJUT 4Yepe3 pasrpy304HYI0 BOPOHKY,
TaKXe TAHTCHIIUAJIBHO PACTIOJIOKEHHYIO K OapadaHy.

31



Kopniyc cmecutenss u ObICTpOXOJHBIA Bajdl CHAOXXEHBI BOJSHON pyOaIlkoi.
OxnaxxaeHue MNpeJoTBPAIAeT MPEKIECBPEMEHHOE OTBEPKIACHUE CBS3YIOLIErOo U
COMPOBOXKJIA€TCA KOHJIEHCAlMEl BJard Ha BHYTpPEHHEH cTeHke OapabaHa U ero
JonacTax. ITo OclaliseT HAIUIIAHUE CBS3YIOLIEro Ha padoune OpraHbl CMECUTEINS,
YIPOIIAET €r0 OYUCTKY U YMEHBIIAET TPEHHUE CTPYKKH O METaJLI.

Cwmecurens JICM-7 npenHazHadeH Uil CMEIIMBAHUS CO CBA3YIOLIUM CTPYKKH
paznuuHoOi (pakuuu. TeXHUYECKHE XapaKTEePUCTUKU CMECHUTENs IMpEICTaBICHbI B
tabsuue 20. Coctout u3 OapabaHa ¢ 3arpy304HOM M pa3rpy304HON BOPOHKAMHU U
MOJANOPHON 3aCIIOHKOM, JIONMACTHOrO Bajia ¢ NMpuBoAoM. CBs3ylolllee MoAaeTCs yepes
CTeHKy OapalaHa, JIOMAacTHOM BaJl MEepeMEIaeT CTPYXKKY BAOJb pabodeil moyiocTu
OapabaHa W TmepeMelIMBaeT ee co cBsa3youmM. lwMeercss cucrema BOJSHOTO
oxJlaxkJieHus Oapabana u Basia. CMecuTellb 00CITyKMBAEeT OJJUH YEJIOBEK.

Tabnuna 20 — Texuuyeckas xapakrepuctuka cmecutens JCM-7

XapakTepucTuka 3Ha4eHHE
l_ipOI/BBOHI/ITeJ'IBHOCTB 1o abc. cyXoi CTpyxKe, 216
T/4,
JlnmuHa GapabaHa (BHYTPEHHSIS), MM 2500
JlmameTp GapabGaHa (BHYTpEHHUIT), MM 600
VcranoBiaeHHAs MOIIHOCTE, KBT 75
["abapuTHbIE pazMepsl, M 3,94x1,4 x2,74
Macca, kr 3990

CoBpeMeHHass MalllMHa i1 JO3UPOBKH, B3BEIIMBAHUS M KJIEECMELICHHUS
LU6000 Bkirouaer B ce0s ammaparTbl KOHTPOJISA, KayecTBa ChIPhbs, KauecTBa Kiles,
BECOBOUM KOHTPOJIb, KOHTPOJIb BIIAYXHOCTH, KOHTPOJIb PabOThl (PUIBTPOB, KOHTPOIb
paboThl BEHTHJIALMH. XapaKTEPUCTUKH MAIIMHBI MPOJAEMOHCTPUPOBAHBI B TaOIHIIC
21.

[IpenycmaTpuBaer nyONHMpPYIONIYIO aBapUWHYIO CHCTEMY OTKIIOYeHHS. B
KOMIUIEKT JIF0OOT0 3aBOJIa BXOJIUT 2 MAIIWHBI MOAOOHOTO THMa. | MamiMHa OTBEYaeT
3a Mpou3BOACTBO BepxHero M HuxHero cioeB JCII u3 ToHKON (Ppakiuu OMUIOK,
0oObIYHO MMeeT MourHOCTh Ha 45 - 50% menblTyro, 4em BTopas mammuHa. Jpyras
MaluHa oTBeuaet 3a popmupoBanue cpeanero cios JCII.

Tabmuma 21 — Texuuueckasi XapaKTepUCTUKA MAIIUHBI 1JI I03UPOBKY, B3BEILIMBAHUS
u kieecmenienus LU6000

XapakTepucTuka 3HaueHue
Mo1HoCTh 60 kBt
I"aGapuThl 2100x11000x2900 mm
O6BeM 1,5 m°
Bec 2300xkr
[Tpon3BOIUTENHHOCTD 1000 xr/gac
[IponieHT muiomaan B KOHTEIHEPE 100%
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@opMUPOBaHUE CTPYKEYHOIO KOBpPA OCYIIECTBISAECTCA HAa (POPMUPYIOIINX
MammHax ¢upmbl  «Payma-penona», JBa M3 KOTOPBIX C MHEBMaTHYECKUM
(pakuMOHUPOBAHUEM, OJHA C MEXAaHUYECKUM (PPaKLIUOHUPOBAHUEM.

B crpyxedyHOM makeTe AOHKHO OBITH CTPOTO OINPEAECICHHOE KOJIUYECTBO
JIPEBECHOU CTPYKKHU, KOBEP JOJKEH ObITh OJHOPOJIEH MO TOJIIMHE U MO MIIOTHOCTH.
Pacrionoxenue cioeB JAOKHO OBITh CUMMETPUUYHBIM. Pa3Mmep makera JOJKEH OBIThH
poBHbIM (2800%2000)+10MM. IloBepXHOCTh MakeTa HE JOJKHA HMETb OYIpoB H
BIIaJIMH, @ KPOMKH JOJKHBI OBITh MPAMOJIMHEUHBIMU, O€3 OCBITIEH.

XapakrepucTika (GOpMHUPYIOIIUX MAIIUH NpPUBEICHA B Tabnuie 22.

Tabnuna 22 — TexHuvyeckue XapaKTEepPUCTUKH (POPMHUPYIOMIMX MAITUH

3HaveHMe
XapakTepucruka
Jnst HapykHBIX crtoeB | /[ BHYTPEHHHX CIIOEB
lupuna, MM 1810 1810
OOwas 1IMHa, MM 20100 20100
Jlo3upyrommii OyHKep, MM 3000x3000 5700x3000
ITneBmarnyeckuii Bubpatop K20, mr 4 —
Kamepa ppaknmoHUpOBaHUS, MM 4000x1900x1800 —
Bo31yxoBoHO€E YCTPOMCTBO:
LEHTPOOEIKHAS BO3AYXOTyBKA 1 —

3-214-M7-040, mr
LIEHTPOOEIKHAS BO3AYXOTyBKA

3-214-7-040, mr 1 -
BubparnmonHoe cuTo, KOJIUYECTBO, IIT 2 -
["abaputer, MM 1300 x1790 -
Pa3mepsl siueek cut, MM

MePBOTO 2,1 -
BTOPOTO 4.2

@OopMHUPOBAHUE CTPYKEYHOTO KOBpA MPOU3ZBOAMUTCS IMOCIONHO HA IMOJIOHBI.
Pacnipenenenne OCMOJICHHON JIPEBECHOM CTPYXKKH IO (OPMHUPYIOIIMM MalluHaM
OCYLIECTBIISIETCS. JIEHTOYHBIMH TPAHCHOPTEPAMU, C IMOMOUIBI0O KOTOPBIX CTPYKKa
MO/AaeTCS Ha JABWKYIIYIO JICHTY JOHHOTO TPaHCIOpTEpa JO3HMPOBOYHOTO OyHKEpa.
COpacbiBaeMblii BaJIMK C IIWIIAMH COpPAchIBAaeT CTPYXKKY Ha pPacIpeeTuTeNbHbIN
BAJIMK, KOTOPBIA CTPYKEYHOE MOJIOTHO HAMNPABJISET B BO3AYLIHBIA ITOTOK KaMepbl
MMHEBMATUYECKOTO (PAKIIMOHUPOBAHUS (POPMUPYIOMIMX MAIINH HAPYKHOTO CJIOS.
Kamepa dpakimoHupoBanuss uMeeT JIB€ CTOYHBIE COPTHPOBKH (MOJUITUICHOBBIC
JUCTHI C sYelKaMU) OCHAIEHHbIE MHEBMaTHUYeCKUMU BuOpaTopamu. COpPTUPOBKH
MPEIOTBPAIIAIOT [ONAJAHUE JIETKOM JICTIECTKOBOM CTPYXKKH Ha IOBEPXHOCTH
CTPY>KE€YHOTO KOBpa. MOIIHOCTh BO3AYIIHOTO IOTOKAa, ITHEBMOCOPTHUPOBOK
pPETYNHpPYETCs PEAYKIIMOHHBIM BEHTHJIEM TaKUM OOpa3oM, YTOOBI NIPU HAMMEHBIIICH
MOIIIHOCTH BO3/yIIHOTO MOTOKA, COPTHPOBKH JIOJKHBI OBITH CBOOOTHBIMH.

Pacnpenenenne BHyTpEHHETO ClIOsl OCYIIECTBIsIETCA (POPMUPYIOIIEH MAIIMHON
BHYTpeHHero cios. llomaromuii JIEHTOYHBIH KOHBeHep cOpachIBa€T OCMOJIEHHYIO
CTPY’KKY Ha JIBUKYIILYIOCS JIEHTY JI03UPYIOIIEro OyHKepa.

Bpamaromuiics nenHo BOPOIIMTENb BBIPABHUBACT CJIOW CTPY>KKH Ha JICHTE
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JIBUKYILIErocss OyHKEpa, 3aTeM CTPYXKa MOCTYINAeT Ha pacHpenesuTeNbHbIA BauK.
PacnipenenurenbHblil BaluK pacupeensieT CTPYXKKY Ha MOAJI0OHBI, IEpEIBUTAI0OITUECS
o1 pOpMUPYIOIIUMH MAILIUHAMHU.

2.2.3 IlpeccoBaHue KOBpa

[locne popmMupoBaHHUs CTPYKEUHOI'O WM BOJOKHHCTOIO KOBpa HEOOXOIUMO
€ro MOJANPEeCccoBaTh, AJiA TOTO YTOOBI ClIeJaTh INIOTHBIM U MPOYHBIM Mepe nojavyeil B
ropsiYuy Ipecc.

VYcTaHOBKU N1l TIpEBAPUTENIbHON MOANPECCOBKH (poprpecchl) MOTYT OBIThH
NO3UIMOHHBIMH, IIATAIOIIMMH WIIA TPOXOAHBIMH.

B maratouniem ¢opnpecce koBep (hopmMupyeTcs Ha TpPaHCHOPTEPHOU JIEHTE,
KOTOpasi HENpPEpPhIBHO M C TMOCTOSIHHOM CKOPOCThIO JBMIKETCS 4Yepe3 IMpecc.
[lonmpeccoBka B 3TOM ciydyae MpecTaBiIseT coO0o0i cokaThe MmakeTa 1o TOJNIIUHE MpU
0€30CTaHOBOYHOM TOpPU30HTaIbHOM mepemenieHuu. CoBepuinB nojHbiid mar 1740
MM, TIPECC OTKPBIBAETCS M OBICTPO BO3BPAIIAETCS B UCXOIHOE MOJIOKEHHUE.

[IpeccoBanue u CkJieMBaHUE APEBECHO-CTPY>KEUHBIX MUIUT OCYIIECTBIISIETCS B
TepMoIipeccax, KoTopoe mnpousBoautcs npu 180°C u ynenbHOM naBienuu 2,5-3,5
MTITa. IIpopomxutensHocTh npeccoBanus 0,3-0,35 MuH Ha 1 MM TOJIIIMHBI TUTUTHI.

I[Ipu mnpousoxcree JIACII nans wmebGenn, TPUMEHSIOT OSKCTPY3HOHHOE
IPECCOBAaHUE. DKCTPY3MOHHBIN Mpecc — MpocTelinas N0 KOHCTPYKLIHMH yCTaHOBKA,
MO3BOJIAIONIAS TOJIy4aTh CTPYKEUHbIE IUIMTHI HEMPEPBHIBHBIM CIOCOOOM TpHU
HAaMMEHBIINX KalUTAJOBIOKEHUSAX. B HEM OCMOJIEHHas JpeBECHO-CTPYKEUHas
Macca U3  OTHOCHUTEIBHO  KPYNHBIX  (Ppakiuii  mpoaaBIMBAaeTCs  MEXIY
HarpeBaTEIbHBIMU IJIMTAMH MPU MOMOIIHU ITyaHCOHA.

[IponBurasice co ckopoctbto 0,8-1,2 M/MUH., Macca U3 APEBECHBIX YACTHII
MOCTENEHHO YIUIOTHSETCS MO ACHCTBUEM CKUMAIOUIETO YCUJIUS, KOTOPOE BOZHUKAET
npu TpeHUU GOPMHUPYEMOTO TMaKeTa O CTEHKM KaHala. [ 0TOBOE MOJOTHO MOCTYIHAeT
Ha TOPU30HTAIIBHBIA CTOJI JJIsS PacKpos Ha TpeOyembIii opmar [19].

Jns npeccoBanus miudt JCII Ha Npou3BOACTBE HUCIONB3YETCS TEPMOIIPECC
Mapku LURYJ511-08§ Texnuueckue XapaKTEPUCTUKH KOTOPOTO TPECTaBICHBI B
Tabsmne 23.

Tabnuna 23— Texunueckue xapakrtepucTuku Tepmonpecca mapku LURYJ511-08

XapakTepucTuka 3HaueHue
Hasnauenue dopmupoBanue HOPMbI TUCTOB-3aTOTOBOK
Mo1HoCTh 200 kBt
["aGapuThl 4500x3300x8800 mm
Bec 45000 kr
ITpou3BOIMTENBHOCTH 15 ukmnos/gac
Texauueckre 0COOEHHOCTH Jasnenue — 1200 mpa
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2.2.4 TlocaenpeccoBasi 00padoTKa peBeCHBIX IIUT

K onepanusam nocienpeccoBoil 00paboTku OTHOCATCA: (hopMaTHas 0Ope3ka,
KOHJUIIMOHUPOBAHUE (BBIIECPKKA WM OXJAXKICHHE IUIMT Cpa3y IOCHEe BBIXOAA U3
npecca), nuMGOBaHUE M COPTUPOBKA, PACKPOM IUIMT Ha 3aroTOBKH TpeOyeMbIX
pa3MepoB.

OO6s3arenpHas onepanusi — OXJIaXKJICHUE TUIMT, TaK KaK UX TeMIepaTrypa nepen
yKIagkod B 1uTabens JowkHa ObiTh  He Bbime  S50°C.  Jlng  mauT  Ha
KapOaMu10POpMaIbIETUIHBIX CMOJIaX YKJIaJKa U XpaHEHUE B IUIOTHBIX CTOMAX MPH
temreparype Oosnee 70°C uypeBaTO TEPMOJECTPYKIIMEH OTBEPKICHHOM CMOJBI U
CHIDKEHHUEM MPOYHOCTU MPHU PACTSIKEHUU Tomepek miacta. OObIYHO NMPUMEHSIOT
KOHBEKTHBHOE OXJIAKJICHHE B BEEPHBIX YCTaHOBKax. Ha mpeanpustun ucrnoiab3yercs
BeepHbIi oxnaautens Mapku LULCY 360, xapakTepuCTUKH KOTOPOTO MPeACTaBICHbBI
B Tabnuie 24.

PaGorta oxmagutenss cOiokupoBaHa ¢ PabOTOM pa3rpy304YHON ATAKEPKH
npecca. OTHOBPEMEHHO B OXJIAJIUTENIE MOYKET HaxoauTbes 15-18 mmut (mo uwmcmy
sTaxkeu mpecca). 3a OTPE30K BPEMEHHU, B TEUEHHE KOTOPOTO OXJIAJIUTEIh COBEPIIAET
obopor Ha 180°, mmutel oxnaxnaroTcs a0 50-70°C. Ilocne oxJakaeHUS TUTUTHI
YKJIAJbIBAIOT C TMOMOIIBI0 INTabeleykiiaqunka B cTombl BeicoToM 10 400 mMm. B
npoliiecce KOHIUIIMOHUPOBAHUS MPOUCXOUT MEJICHHOE BBHIPABHUBAHUE BIIAKHOCTH
U TEMIEPaTyphl 10 BCEMY 00bEMY IUTUTHI U pellakcallisi BHYTPEHHHUX HaIpsHKEHUH.
3aTeM IUIMTHI MEPEMEIIAIOTCA Ha MPOMEXKYTOUHBIN CKJIaJ, YKIaJbIBAIOTCS B CTOIBI,
/1€ BBIIEPKUBAIOTCS HE MEHEE 5 CYTOK.

Tabmuma 24 — TexHuyeckue XapaKTEPUCTHUKH BEEPHOTO OXJIAAUTENS MapKH
LULCY360
XapakTepucTUKa 3HayeHue
Haznauenue OxJ1akIeHue TOTOBOTO JIKCTA
MomHocTh 30 kBt
I"abapuTsr:
[Iupuna 3500mMm
HuameTtp 6000MM
O6beM 20 nucToB
Bec 4000 kr
ITpou3BOINTENBHOCTh 70 nucroB/4yac

Q®opmaTtHasi oOpe3Ka IUIMT BBINOJHAETCS Cpa3y, IMOCIE HaXO0XIACHUS B
oxmanurene. [Ipunyckn Ha 00paboTKy 00BIYHO cocTaBisOT 15-30 MM Ha CTOpOHY, a
TpeOyemasi TOYHOCTh +2 MM Ha OJWH METpP JUIMHBI KPOMKH. DOpMaTHBIE CTaHKHU
MPEACTABISIOT COOOM KPYIJIOMUJIBHBIE arperaThl, pacloioKeHHbIe Mo yriom 90°
JUIsL OMWJIOBKM TOCJIENOBATENIbHO JJIMHHOW W KOPOTKOM CTOPOH IUIUTHI JIBYMS
MUJIAMHU.

JIns ONWJIOBKM KPOMOK CIy>KaT MPOJOJIbHBIE MBI, HACTPOCHHBIE Ha
MOJIyYEHUE 3aJlaHHOW IIUPUHBI IUIUTHI, a JJIsl TOJYy4YeHUs TpeOyemMou JJIMHBI
MPOAYKIMU - JUAroHaJIbHasl MWUJIa, MO3BOJISIONIAS AeNaTh NEPHIEHIUKYISPHBIN pe3 B

HY’>KHOM MecTe 0€3 OCTAaHOBKHM HEINpPEpBIBHOHM JIEHThl Marepuana. OTauyuTeabHas
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0COOEHHOCTh arperara COCTOMT B TOM, YTO BCE€ NWJIbHBIE Y3Jbl MPOAYOIMPOBAHBI.
OTO NO3BOJIIET HE OCTAHABIMBATH MPECC MPU CMEHE MWIBHBIX AUCKOB. JKelaTerbHO
BBIIIOJIHATH ONWJIMBAaHUE KPOMOK MOCIE OXJaXACHUs IUIMT. ONWICHHBIE KPOMKH
Yale BCEro OTIPABIIAIOT B SHEPrETUYECKYIO YCTAHOBKY ISl COKUTAHUS.

[lnuTel a1 MeOenbHOro MNPOM3BOJICTBA IMOABEPraroTcs NIUTM(OBAHUIO U
KaJIMOpPOBaHUIO [JIS1 JIMKBUAAIMM paszHoToduuHHOCTH (momyck +0,2-0,3 mwm).
CerogHss TOYTH TIOBCEMECTHO MCHOJIB3YIOTCS IIHPOKOJIEHTOYHbIE CTaHKW. Ha
OTE€UYECTBEHHBIX NpeanpusaTusx umerorca cranku JKII-1 ¢ mmpuHoi numdoaHus
1830 MM, OCHaIIEHHbIE OJTHUM HUIM(POBAIBHBIM arperaToM, COCTOSILIUM U3 BEpXHEH
Y HIDKHEH NUIM(OBaNIbHBIX TOJOBOK. B CBSA3M ¢ TeM, YTO 3a OJIMH MPOXOJ HE ylaeTcs
CHSITh MPUITYCK, JOOUTHCA HYKHOM CTAOMJIHOCTH TOJILIMHBI M BBICOKOTO KayecTBa
ITIOBEPXHOCTH, HA MPEANPUATHIX MPUXOAUTCA YCTAHABIUBATH JPYr 3a JAPYrOM
MUHHMYM J1Ba arperata. Texnudeckue xapakrepuctuku cranka JIKII-1
npeJcTaBiIeHa B Tabauie 25.

Tabnuua 25 — Texunyeckas xapakrepuctuka ctanka JIKII-1

XapakTepucTuKa 3HaueHHE
Pa3meprr 00pabaThIBa€MbIX IUIAT, MM:
Jnuna Ot 1500
[Hnpuna Mo 1830
Tonmuna 3-80
HanGonpimii mpuiyck Ha CTOPOHY, MM 1,2
CkopocTh nogauu, M/MHUH 6-24
KonunuecTBo mmdoBalibHBIX JIEHT, HIT. 2
Pa3meps! nuingoBanbHON| JEHTHI, MM:
Mupuna 1920
JlnuHa (OeckoHeuHast) 2620
JlnaMeTp KOHTaKTHBIX BaJIBIIOB, MM 400
YpoBeHb 3arpy3Ku, MM 1150
JlaBJIeHNe TTHEBMOCETH, KI'C/CM? 6
CymMapHasi MOIITHOCTb 3JIEKTpOABUTaTeNel, KBT 213,5
Macca, T 19,2

[ToBepxHocTHas Temmneparypa mauT moxeT nocturate S0°C. Hlnudopanbhaas
JIEHTa MOXET BbIAEpKaTh Temneparypy 1o 80°C, mpu 3TOM CTOMKOCTH JICHTBI IIPU
MOBBIIIEHHBIX TEMIEepaTypax MPUMEPHO BABOE OoJblle, YeM TpH NUTM(OBAHUU
MOJIHOCTBHIO OXJIAKJICHHBIX IUIUT C MOJHOCTHIO OTBEpHAeBIIMM kieeM. Kpome Ttoro,
TaK Ha3bIBaeMOE Tropsyee NUIM(OBAHWE TO3BOJIAECT CHATh CaMbld BEPXHHUM -
3aKaJeHHBIH CJIOW IUIMTHI, YTO CIOCOOCTBYET OBICTPOMY 3aBEpIICHHUIO IpoIecca
MIOJIHOTO OTBEPKICHUS CBSI3YIOILIETO B IJIMTHOM MaTepuale.

ImndoBanne MAUT OOBIYHO COBMEMIACTCS C OMNEpAMed COPTHPOBAHUS
npoaykiuu. CopT IUIMTHI YCTaHABJIMBAETCS ONEPATOPOM IMPU OCMOTPE IJIACTOB U
KOPPEKTUPYETCS aBTOMATUYECKUM TOJIIIMHOMEPOM. 3AECh K€ MOKET ONPEeTsAThCs
BEC IUIMTHI MOCIE BBIXOJA U3 Mpecca JJisl pacyeTa €€ MIOTHOCTH. YIIbTPa3BYKOBOM
croco0 MoMOoraeT Jerko 0OHapyKUBaTh PACCIOCHUE TUIHT.
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OcHoBHbIE Ae(EKThl IUIMT: HEJOCTATOYHAS MPOYHOCTh, 00pa30BaHUE My3bIpen
U Pa3pblBOB, PACCIOCHHUE MO BHYTPEHHEMY CJIOI0, OKOPOOJEHHOCTh, CIYIIHUBAaHUE
CTPYKKH C TIOBEPXHOCTH U JIP.

2.2.5 JlaMuHUpOBaHMe IPeBeCHO-CTPYKEYHBIX MJINT

s JIAMAHUPOBAHUSA Ha ITIOBEPXHOCTHU TUIUTHI HAKJIEUBAETCS
MOJIUBUHUIXJIOPUIHAS IUIEHKA C ONPEIEIIEHHBIM OKPACOM — I10JI HOPOAbI APEBECUHBI,
MIPUPOJITHOTO KaMHs, JTUOO OJHOTOHHOTO IIBETA, MOBEPXHOCTH MPU 3TOM MOXKET OBIThH
mMatoBoM  wmimu  riasgHOeBou.  Ilnmenmka  [IBX  kpenurcs  mox  mpeccow,
dbeHonbopmanbAETHIHBIE CMOJIBI 00€CTICUMBAIOT KIICEBOM CIIOM.

[IpeumymiectBa namunupoBaHHoro JICII — ero mnoBEpXHOCTH YCIHEIIHO
MPOTUBOCTOSIT MEXaHUYECKUM BO3JICHCTBUAM U YIbTPadUOJIETOBLIM JydyaM, B HUX HE
HAKaruIMBAETCS 3JIEKTPOCTATHKA.

Jluausa namuaupoBanust JICII cocrout u3 o6opyioBaHus, MPeCTABICHHOTO B
Tabnure 26.

Tabnuna 26 — Kondurypanus auaun odopyaoanus aiig namuauposanus JCIT
HaumenoBanue o6opynoBaHus KommyecTtBo

JlamuHUpyrommi npecc 6x9 m0itMoB 1
3arpy3umk
BakyymHBIe O€roBbIE TOPOKKH
Tpancnoprep BeIBEIEHUS TOCOK
ABTOMaTHYECKasi CUCTEMa KOHTPOJISL TEMIIEPaTyphI
CucreMa KOHTPOJISt
I'mpopaBnuueckas cucrema

RiRRRRP -

Kapxkac nanHoro npecca siBisieTcs LEJIbHbIM, BHYTPU YCTAHOBIIEHO 6 MacJIEHBIX
0akoB B aBe rpymmbl. Kapkac mMeeT MOBBIIIEHHYIO MPOYHOCTh, YTO TapaHTHPYET
TOYHOCTh TIpH paboTe OypmibHOro crtanka. [loaToMy naBieHue, mocTymnaroiiee Ha
NPOIYKT, pacipeiesieTcsi paBHOMEPHO, UTO yiIydiiaeT opmMy ToBapa U MpoajieBaeT
CPOK HCTIONBh30BaHus Oydepa.

[TapameTpbl TemmepaTypbl, BPEMEHH, IABJICHUS JIETKO HACTPAMBAE€MBbI, YTO
3HAYMUTENILHO YIIPOIAET paboTy C JaHHOW YCTaHOBKOM.

Hcnonwp3yercss aBromMatuyeckasi CUCTEMa TEMIIEPATyPHOTO KOHTPOJIS,, MOKHO
MEHSTh TEMIEpaTypbl TEIUIOBOIO Ipecca, TeMIepaTypa pacupenensercss 1o
MOBEPXHOCTH MPECCa PABHOMEPHO, HIKHSISL U BEPXHsIS IUIMTA MPEcca HACTPauBaIOTCS
otaenbHo [19].

TexHuueckne XxapaKTepUCTUKH JIMHUK JIAMUHUPOBAHUS IPEBECHO-CTPYKEUHBIX
ILUTUT MPEICTABJICHBI B Ta0JIuIIE 27.
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Tabmuua 27 — TexHUuYeCKHE XapaKTEPUCTUKH JIMHUM JIAMUHUPOBAHUS APEBECHO-
ctpyxeunblx ut ZRB-F3100

XapakTepucTuka 3HaueHue
MakcumaibHasi TOJIIMHA TaHEIN 2-50 MM
TommmHa posuia 0,10,5 mm
MaxkcumanbHas paboyasi IIUpHUHA 2300 mm
MaxkcumanbHasi paboyasi BbICOTa 800 MM
MaxkcumanbHas paboyasi AJMHa 3400 mm
OO6111as1 MOIIHOCTb 64 kBt
CkopocTth paboThI 30 m/MuH
Pa3mep nmpon3BoaCTBEHHOMN JIMHUN 13700x2500x3500 mm

Ilocne MNpOnU3BOACTBA JIAMHWHUPOBAHHBIC JPCBCCHO-CTPYKCYHBIC IIJIMThI
XpaHATCS Ha 3aKPBITOM CKJIIAJC.

2.3 IIpou3BOACTBO CTOJIEIIHUIBI U pedpa *KeCTKOCTH IIKOJbHO NapThI

[Tocne mpou3BOACTBA JIAMUHUPOBAHHBIE JIPEBECHO-CTPYKEUHBIC IUIATHI CO
CKJIaJia IOCTYNalOT Ha PACKPOMl U pacIuil.

Packpoit JIICII — 310 mpouecc, BKIIOYAKOIUMNA pa3pabOTKy ONTUMAJIbHON
CXEMBbl pacnuja JIICTa C MHUHUMYMOM OCTaTKOB M HENOCPEACTBEHHO pPaCIHII
Marepuaa, )KeJaTelIbHO C FOBEJIMPHON TOUHOCTHIO U UACATBHBIM CPE30OM.

Packpoil mpoBOIWUTCA HAa POBHOM TBEPIAOW IMOBEPXHOCTH, MPU 3TOM JIUCT
JOJIKEH OBITh KECTKO 3aukcupoBaH. PackpoedHblf CTaHOK COCTOMT M3 OCTOBA,
UMEHYEeMOI0 CTaHWHOW, HEMOIBMKHOTO paboyero crojia, MUJIBHOTO Y3la U
BCIIOMOTaTENbHBIX  CPEACTB  (YNOpBI, JIMHEWKH, JIONMOJHUTEIBHBIE  CTOJBI).
VYropasnsieTcst 4depe3 CHeNHanbHBI OJIOK, MEXaHHMYECKHH WM aBTOMATUYECKUU.
[IpyHUMD ero HAEHUCTBUS MOBOJIBHO IPOCT — HMEETCSA JBAa JIMCKA: MOIAPE3HOU,
HAJMUIUBAIONIMNA MEJaMHHOBBIM cJIOM Ha 2-4 MM BIUIyOb, M PACHWIOYHBIN, Ha
KOTOPBIH JOXKUTCSE OCHOBHAsA padoTa. Cpe3 00bIYHO ObIBAET POBHBIM, HE TPEOYIOMIUNA
JOTIOJTHUTENIbHOU NITU(OBKH, O€3 3ayCEHIIEB M CKOJIOB.

CronemrHunbl MIKOJIBHBIX MapT mpousBoAsatcs pazmepom 1200x500 mm. Ilpu
ATOM, KaXXIbId YroJl CTOJEHIHULBI cpe3aeTca noa paauyc 50 mm. Pebpa xecTkocTu
umeroT pazmepsl 1100x400 mwm.

PacnininoBOYHBIN CTAHOK — 3TO JOBOJBHO MAaCCUBHBIN CTOJI C UI€AJTbHO POBHOM
[IOBEPXHOCTHIO, HA KOTOPOM 3aKPEIUIEH CIIEUAJbHBIA MEXaHW3M CO CMEHHBIM
MUAJIBHBIM JTUCKOM.

JIist mpoM3BOACTBA TIKOJBHBIX TMapT BbIOMpaeM (HopMaTHO-PACKPOCUHBIN
ctaHok GRIGGIO SC 32, TexHuueckne XapakKTEPUCTUKH KOTOPOTO MPEICTABICHBI B
Tabnmrie 28.

upoxkwuii cTon ynobeH amst paboTsl ¢ TucTaMu 60JbII0T0 hopMara.

B KOMIUIEKT cTaHKa BXOJISAT:

® AJIOMUHUEBAs KapeTKa, C 3aKaJCHHBIMU CTAJIbHBIMU HaNpaBiIsSIONINMH,
M3TOTOBJICHHAS U3 aHOJMPOBAHHBIX Mpoduiei;

e 4uyryHHbIM cTOJ paszmep 860x540 mwm;
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® [apaJuUICJIbHBII  YIIOp €  MHUKPOMETPUYECKOM  PEryJupOBKOW U
AKCLIEHTPUKOBOM OJIOKMPOBKOM;

® 3aIIUTHOE YCTPOMCTBO MUJIBI 10 315 MMm;

e TEILIO3alUTa MOTOPA,;

e rpuOOBUIHAS aBapUiiHAs KHOIIKA.

Tabmuua 28 —  TexHuyeckue  XapakTepUCTUKU  (HOPMATHO-PACKPOEUHOTO
obopynoBanus SC-32
XapakTepucTuka 3HaueHue

Makc. qraMetp bl (6e3 moIpe3HON THITbI), MM 350
YT0J] HaKJIOHA TIHJITBL, TPaj] 0-45
JlnameTp nope3HON NUJIbl, MM 120
ITocanouHbIil TnamMeTp rIIaBHOW NMIIIBI/TIOIPE3HON, MM 30/20
BeIcoTa pe3a, MM 115
BricoTa pesa npu 45°, MM 80
HIupuHa pe3a MeXAY MUION U YIIOPHOH JTUHEUKOH, MM 1050
YacroTa BpanieHus MHIIbl, 00/MHH 4000
YacroTta BpanieHus MOAPE3HON MBI, 00/MUH 8000
MomHocTh MOTOpA, KBT 4
PazmMep amroMIHIEBOI KapeTKu, MM 330x3200
Jlnmna pesa ¢ kapetkoit 3200, mm 3220
JlnuHa pesa ¢ kapetkoit 2600, Mmm 2650
JlnameTp acnupalMOHHBIX OTBEPCTUI, MM 60 u 100
Pa3mep dhopmatHOIi KapeTKH, MM 640x1070
YakoBOYHBIN pazmMep, MM 3400x1200x1000
Bec HeTTO, KT 580
["abapuTHbIi pazmep, MM 3300x3500x870

[Ipu u3roroBieHNUM Mebenu, omepanus MO CBEPICHUIO OTBEPCTHM B JETaSIX
3aHUMaeT CIEAyIollee MO 3HAYMUMOCTH MECTO TIOCJIE€ WX  PACHUIOBKH.
Texnonmornuecku cBepienue otBepctuid B JIJACII Mmamo dyem oTinyaercss OT
CBEpJICHHUS JIPYTUX MaTepuajoB TMPUMEHIEMBIX B MEOCIbHOM MPOU3BOICTBE.
XapakTepu3yrOT KauY€CTBEHHO BBIIIOJIHEHHOE OTBEPCTHE TPU OCHOBHBIX IOKA3aTENs
— OTCYTCTBME CKOJIOB Ha BXOJE CBEpJIAa B 3arOTOBKY, YHCTBIM Cpe€3 BHYTpHU
OTBEPCTHS, OTCYTCTBUE CKOJIOB Ha BBIXOJE CBEPJIA U3 3arOTOBKH.

st cBepnenust otBepctuit Hebombmoro amamerpa B JIJICII m apyrux
coJiep KallluX JIEPEBO MaTepHualax CYHIECTBYIOT crienuaibHbie cBepiaa. OcoOEHHOCTh
JAHHBIX CBEpPWJ, MPEIHA3HAYEHHBIX [JIi CBEPJICHHS JAPEBECUHBI, 3aKJIIOYaeTcs B
cnocobe ux 3atouku. CBepIio mo aepeBy umeer Gpopmy Tpe3yOna, rae cpeaHss 4acTh
CIIYXKUT JJIsI LIEHTPOBKM CBepJia, a OOKOBbIE Mojape3aroT marepuai. Kpome toro, Ha
BBIXOJIE CBEPJIA U3 3aTOTOBKH HEOOXOMMO MCTIONB30BATh MOIKIAIKY.

B cronemnune mnaptel HEOOXOIMMO MPOCBEPIUTH 4 TEXHOJIOTHYECKUX
OTBEPCTHS HA PACCTOSHUM MO 75 MM OT JJIMHHOM CTOPOHBI U IO 67 MM OT KOPOTKOM
CTOpPOHBI. PeOpo KecTKoCTH HEOOX0AMMO MPOCBEPIUTh Takke B 4 mecrax. [lo 5 mm
OT KOPOTKOW CTOPOHBI U MO 15 MM OT JJIMHHOW CTOPOHBI.

B nannom mnpousBojsicTBe OyneM HCHOJb30BaTh CBEPIMIBHO-MPUCAAOYHBIN
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ctaHok MZ7121U TexHMYECKHE XapaKTEPUCTHKU KOTOPOTO MOXKHO YBHJIETH B

Tabmnurie 29.

Tabmuua 29 — TexHuueckue XapaKTEPUCTHKU CBEPIMIBHO-TIPUCAJ0YHOTO CTaHKa

MZ7121U
XapakTepucTHKa 3HaveHue
KoymmuecTBo CBEpIIMIIBHBIX MOJIOBOK, IIT. 21
KosmuecTBo CBEpIIMIIBHBIX TpaBepc, MIT. 1
Paccrosinue Mex 1y KpaliHUMU CBEPIIMIIBHBIMH TOJIOBKAMH, MM 640
Haxiion cBepimipHOM TpaBepChl 0-9¢
Hauboupmiast riryOrHa CBEPICHHS, MM 60

MakcumanbHbIi THaMeTp CBEPIICHUS, MM

¢ 35 (mmpu 1 cBepre)
¢ 13 (1pu HECKOJBKHUX)

Pasmepsl crosa, MM 870x350
MakcumainbHasi TOJIIMHA 3arOTOBKH, MM 70
Tpebyemoe MHEBMATHYECKOE AaBJICHUE, aTM 6
YacroTa BpanieHus1 CBEPIUIHLHON TOJIOBKH, 00./MHH 2800
MomiHocTs, KBT 1,5
["aGapuThl, MM 900x1250x1200
Macca, xr 200

Crnenyromuii 3Tanm TPOU3BOACTBA CTOJICIIHUIIBI U pedpa >KECTKOCTH —
kpomiienue JIZICIIL. JIns o6nuioBbIBaHUS KPOMOK MEOENbHBIX HIMTOB MPUMEHSETCS

cranok MF50S,

XAPAKTCPUCTUKH KOTOPOIro IpCACTABJICHBI

B Tabmuue 30.

HpI/IKJ'IGI/IBaHI/Ie BCIOACTCA IIpHU py‘{HOﬁ mogaduc 3aroTOBKH. Hoz[aqa KpOMOYHOI'O
MaTcpuralia B 30HY IMPUKIICUBAHNA OCYIICCTBILACTCA ABTOMATUYCCKH U3 Mara3nuHa.

Tabmuma 30 — TexHuueckue XapaKTEPUCTHKH KPOMKOOOJIMIIOBOYHOT'O CTaHKa
MF50S
XapakTepucTUKa 3HayeHue
Tonuaa o6padbaTeIBa€MOM IUIATHI, MM 15-50
TosmuHa KPOMOYHOTO MaTepuaia, MM 0,3-3,0
Pamuyc xpuBu3HBI 0OpabaThiBaeMOM aeTanu 20
(HauMEeHBIINI), MM
CkopocTh MMoJaY KPOMOYHOTO MaTepuana 3
(6eccTynenyarasi), M/MUH
Hakion pabouero croua, rpaj 0-45
Temneparypa Harpesa (Hau6osnbuas), °C 250
Mo1HOCTb HarpeBaresnei, KBt 1,5
MoOIIHOCTh ~ 3JEKTPOABHUTATENsl  MMOJAAYH 014
KPOMOYHOI0 Marepuaiua, KBt '
OO11ast ycTaHOBJIEHHAs! MOITHOCTh, KBT 1,64
Pabouee nmaBiaenwe B mHeBMocucTeMe, MIla 0,6-0,8 (6-8)
(xr/cm?)
["aGapuTbl, MM 2000x950x1150
Macca, kr 250
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2.4 IIpou3BOACTBO METANLJIMYECKOI0 KapKaca

Mertammokapkac — 3TO OCHOBAa M3 MeTallla, KOTOpas JeliaeT o0yt mebenb

IIPOYHOMN U YCTOUYUBOM.

B namHOM mpou3BoACTBE OyAeM WCIOIL30BaTh METAUIMYECKHA Kapkac,
KOTOPBIN U3roTaBIMBACTCS U3 MPO(PMIBHON TPYOBI KBAPATHOTO CEYCHUSI.
[IpodunpHas Tpyda — 3TO Mosioe TPyOONpPOKaTHOE M3IENINE, UMEIOIEe JTI000e

CEYeHHE, KPOME KPYTJIOoro.

[Ipu mpou3BOACTBE MIKOJBHBIX MapT TpeOyeTcs MOAy4yUTh U3 1 JJIUHHOU

TPY6]':»I HCCKOJIBKO KOPOTKHX.

Jns

9TOTO IPUMCHACTCA CHGL[I/IaJIBHBIﬁ

UHCTPYMEHT — TpyOope3 s cTalbHbIX TpyO. B Tabnume 31 mpeacraBieHBI
pa3Mepsl U KOJMYECTBO OTPE3KOB MPOPUILHBIX TPYO.

Tabnuua 31 - Pa3smepsl M KOJIMYECTBO OTPE3KOB TPyO, HEOOXOAUMBIX IS

IMPpONU3BOACTBA IIKOJIbHBIX IIAPT

OTpe3ok TpyObl, MM KonnuectBo
400 4
684 2
1090 2

B nanHom cnywae misi pe3ku TpyO HCHONB3YETCs JHUCKOBBIA OTPE3HOMN

ctanok MACC K225.

TexHuueckne xapakTEPUCTUKU AUCKOBOTro oTpe3Horo cranka MACC K225

IpeACcTaBjIeHbI B TabwmIe 32

Tabnuna 32 - TexHuueckne XapaKTepUCTUKH TUCKOBOTO oTpe3Horo cranka MACC

K225

XapakTepucTUKa 3HayeHue
[TocTaBmuk Macc
CrpaHa-nipou3BOAUTENb Uranus
Tun npuBoaa DJIEKTPUYECKUI
CkopocTs BparteHus, 00/MUH 52
Jlnametp dpe3bl, MM 225
Peska TpyOs1 mog 90°, MM 65
Peska kBagparHoro npoduis nox 90°, MM 55x55
Pe3ka npsamoyronsHoro npoduis nmoa 90°, Mmm 70x45
Peska TpyOsl mos 45°, MM 60
Pe3ka kBajpatHoro npoduis noj 45°, MM 50x50
Pe3ka npsimoyrosasHoro npoduis noxa 45°, Mm 60x40
Bec, kr 41
Onextponurtanue, B/ 220/50
ITorpebnsiemass MOITHOCTB, KBT 0,75

[IpocTteimmii  TpyOOpe3 sl CTadbHBIX TPYO COCTOUT U3

OJICMCHTOB.

CIEAYIOIINX

®PEKYIIUN POJIUK, KOTOPHIM MOKET OBITh Pa3HBIX THUIIOB B 3aBUCHUMOCTH OT
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0ocoOeHHOCTeN TPYObl, KOTOPYIO MPEAIOIaraeTcs pa3pe3arsb;

e(pukcaTop AJA KECTKOTrO KpPEIUIEHHS POJIMKAa K paMe M KOpIyc JIsl €ro
pa3MelleHus;

®PYKOSITKA MIOJIaYU — C €€ MOMOIIBIO COBEPILIAETCS BPAILIEHUE U pe3Ka TPYOHl.

Ha crtanke BbINOJHAIOTCS MEpHEHIUKYIspHBIE pa3pe3bl TpyO. Camo uzaenue
IIPU ATOM OCTAETCsl POBHOM, UTO MMeEET OOJNbIIOE 3HAUCHUE JIJIsl TajbHEeNe paboThl
C HUM.

JINCKOBBIM CTaHOK JOJDKEH OBbITh pa3MElIeH Ha POBHOM M HAJEKHOM
OCHOBAaHHMH, KOTOpPOE UMEET CheMHble KperyieHus. Jlnsg mnpouHodt ¢ukcauuu
MaTepuana, KOTOPBIi HE00X0IUMO pa3pe3atb JTOJIKHBI OBITh
pelyCMOTPEHbI TUCKU U KecTkuil ynop. Ilepenaya BpamiaTesnbHOro ABUKEHHUS OT
ANEKTPOMOTOPA K PEKYIIEMY AJIEMEHTY MPOUCXOAUT Yepe3 3y0uaToe Wi PEMEHHOE
COEJIMHEHHE.

[Ipouecc oTpe3aHusi OCYIIECTBISETCS 3a CYET ONMYCKAaHUs MUIBHOTO JHCKa K
MOBEPXHOCTH 00pabaThiBa€MOro mMaTepuaia. ITO MPUBOAUT K (POPMUPOBAHUIO pe3a
[3].

J1J1st IpOM3BOICTBA IKOJIBHBIX MAapT HEOOXOAUMO B OTpe3Kax TpyObl pazMepom
400 MM mnpoOuUTh MO 2 TEXHOJOTMYECKUX OTBepcTusi. OTBEpPCTHS JOJIKHBI
HaXOAMUThCS Ha paccTossHuU 50 MM OT Kpasi ¢ Kaxaou cTopoHbl. B oTpeskax mo 684
MM — 10 2 OTBEPCTHUS Ha PacCTOAHUU 15 MM ¢ BepxHero kpad u 299 MM OT HUKHETO
Kpasi.

TexHonornyeckue OTBEPCTUS MPOOHMBAIOTCS C TMOMOIIbl0 cranka P80,
TEXHUUYECKHUE XapaKTePUCTUKUA KOTOPOTO MpeCTaBIeHbI B Tabiuie 33.

Tabmuma 33 — Texauueckue xapakTepucTrku cranka P80

XapakTepucTUKa 3HayeHue
No. HunmuaApoB 1
No. OGpabaTbIBaeMbIX CTOPOH ot 1 no 2
Tun oTBepcTHil CKBO3HOE / TITyX0€
XoJ1 myaHCOHa 100 MM perynupyemblii ¢ AUCTIIES
BripyOHOe ycunmne 150 kN
MuHUMaIbHOE CEUCHUE 25x25 MM
MakcuMallbHOE CeYEHUE 80x80 MM
MaxkcumanesHas qiruHa 3000 mMm
JlBurarenn Brushless
CKOPOCTh MO3UIIMOHUPOBAHUS 60 m/MuH
TOYHOCTB MO3UIIMOHUPOBAHUS +/- 0,2 MM Ha 3000 MM
ABTOMAaTHYECKOE 3arpy304YHOE YCTPOICTBO 1, 10 TpeOOBAHHIO
I{udposoe ynpapieHue Fagor Siemens S7
[TporpamMmmupoBanue u3 oduca HET Ja

99 > 99
EMKOCTBH mporpaMMupOBaHUs TAMSITH
POrpaMm POrpaMm
Coemunenue ¢ Internet HET aa
TenecepBuc / TUCTaHIIMOHHAS AUATHOCTUKA HET na
[Ipou3BOIUTETBLHOCTH L,5 w/mms st TpyO .
4 M/MuH ans npodunein

Ponpranr 3arpyska/BeI3rpy3ka TpyObl Ja
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[IpoGuBKHM TEXHOJOTUYECKUX OTBEPCTHI HE00X0AMMO CBapuUTh
METaNIOKOHCTPYKIIHIO.

CBapka METANIOKOHCTPYKLMH — OJMH H3 CaMbIX pPACIPOCTPAHEHHBIX
CIOCOOOB CO3/IaHMSI METANIOKOHCTPYKUUMA. [Ipon3BoAUTCS MO cleayromen cxeme: K
Tpyoam jnuHod mno 400 MM npuBapuBaerca TpyOa pasmepoMm 684  mw,
YCTAHABIMUBASCh MEXAY HUMH. Mexay IByMs NOJYYEHHBIMU KOHCTPYKLHUSAMHU K
BEPXHEMY Kparo MPUCTABIISIETCS U MIPUBAPUBAETCS OTPE30K TPYOs! JumnHOK 1090 mm.
Takum sxe oOpa3oMm mpuBapuBaeTcs emie OAWH oTpe3ok miuHod 1090 mm, HO Ha
paccrossHan 400 MM OT BEPXHETO Kpas.

Capka ocymiecTBisieTcs Ha ctojie s cBapku mapku CMM-05 cBapodHbIM
anmapatom Helvi TP 220 Synergic PULSED.

Cron nns ceapku CMM-05 umeer crieyroniye 10CTOMHCTBA:

®CBAPOYHO-COOPOUHBIN MHCTPYMEHT ISl KPETJICHUS JIeTajel JIETKUIA;

®[I0 BCEM NOBEPXHOCTH CBAPOYHO-COOPOUYHOIO CTOJIA HAHECEHa CHUCTEMa
koopauHaT X/Y, Onmarojgapsi 4yemy JOCTUTaeTcsi 0oJjiee TOYHOE MO3UIIMOHUPOBAHUE
METaJNTMYECKOMN 3ar0TOBKHU;

®MaKCUMAaJIbHO JOMYyCTUMas Harpy3ka Ha pelKy, BBIIOJHEHHYIO U3 CEpOTro
YyTr'yHa, COCTaBJISIET MOJITOPHI TOHHBI;

eomnpeseNieHHass 4YacTh IUTACTMH MOXET OBbITh yJAajieHa, TMOCie Yero
nepeycTaHOBJICHA 3a MpeaeiaMu (PUKCUPYIOIIETO YCTPOHUCTBA, TEM CaMbIM YBEIHYHB
pabouyro TIoNIa/Ib;

®HAa0OpHBIE TUIACTHHBI MO3BOJSIOT CHHU3UTH CTOMMOCTh CaMOI'0 CBapOYHO-
cOOPOYHOTO PUCTIOCOOICHNS,

®TOYHOCTh TMO3UIIMOHUPOBAHUA HAOOpHBIX TuIacTMH cocTaBiseTr 0,05
MUJUTUMETPOB;

®II3MEHEHUSI BBICOTHI MMOJBbEMA CBAPOYHO-COOPOUYHOrO MPUCIIOCOOICHHUS
MO03BOJISIET JOCTHYh OOJIBIIEro Y100CTBa BO BpeMs paboT;

e[IpOCTasl 3aMEHA IUIACTUHBI B CIIy4ae BbIXOJa U3 CTPOS OJJHON U3 HUX;

®CHIDKEHHE CPOKOB TIPOM3BOJCTBA M TOCTAaBKM CBapOYHO-COOPOUYHBIX
YCTPOMCTB ITyTEM HAJINYUS [IJIACTHH.

Helvi TP 220 Synergic PULSED 310 uHBepTOpHBIN CBApOYHBIN HCTOYHUK C
noakioueHreM 220 B. Jlaxke Ha MakCHUMaJdbHOM TOKE B JIOOOM M3 PEXKUMOB OH
nmotpebisiem Bcero 5,5 kBT, a 3To 3HAYUT, 9TO €ro MOXKHO MOJKIIOYATh K OBITOBOM
posetke. Kpome TOro, B ammapaTe YCTaHOBJEH OJIOK KOMIIEHCALIMM BXOJHOIO
HaOpsOKEHUs, 4YTO TMO3BOJUT MOJKIIOYUTH HMHBEPTOp K OCEH3MHOBOMY WU
IU3EIBbHOMY TeHepaTopy. TeXHHMuYecKHe XapaKTepHUCTUKH CBapOYHOIO armapara
Helvi TP 220 Synergic PULSEBGo3HaueHs! B Tabuie 34.

Anmapar MOKET CBapUBaTh METAJIbI B TPEX PEKUMAX:

eMMA (pyuHas nyroBasi cBapka),

o TIG (apronoayrosas capka DC),

e MIG/MAG (moiyaBTOMaTHYECKAasi CBapKa).

O6opynoBaHue paCCUUTaHO HA ITUTEIbHBIE PEXXUMBI paOOTHI (2 -3 CMEHBI).
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Tabmuna 34 — TexHu4YecKre XapaKTepUCTHKH cBapouHoro ammapara Helvi TP 220
Synergic PULSED

XapakTepucTuka 3HaueHue
Tun annapara MHuoro(yHKIMOHAIBHBIN
Hanpsokenue, B. 220
MoimHoCTh, KBT 55
Tume cBapku MMA / TIG / MIG
Hanpsoxenne xonocroro xoqa MMA, B 65
Hanpsoxenne xonocroro xona TIG, B 65
Hanpsoxenne xosocroro xona MIG, B 13- 35
Jlnana3on cBapoynoro roka MMA, B 5-200
Jlmana3on cBapoynoro toka TIG, B 5-200
Jmnamnazon cBapounoro Toka MIG, B 5-200
Tok ipu 1B 35% MMA, A 200
Tox npu I1B 100% MMA, A 120
Tok ipu 1B 35% TIG, A 200
Tox npu I1B 100% TIG, A 120
Tok mipu 1B 35% MIG, A 200
Tox npu I1B 35% MIG, A 140
KommuectBo POJIMKOB B TIOTAFOTIIEM 4
MeXaHU3Me, IIT.
Jnamerp npoBosioku, MM.Juist MIG cBapku. 0,6-1,2
Juametp amektpoaa, Mm.aast MMA cBapku. 1,6-4,0
Knacc 3amurel IP22S
["abapuTHbIE pa3Mepsl, MM. 500 x 280 x 420
Macca, K. 16,2

[locne cBapku METaNIOKOHCTPYKIIMM HEOOXOIUMO 3aYUCTUTHh CBAPHBIC IIBHI.
OT npaBWIIBHOM W TOYHOU 00pabOTKM CBAPHOTO IIBA U3JENHSI 3aBUCUT OYEHb MHOTOE
— 1O CYTH, 9TOT (HakTOp BIMSIET Ha MPOJABAEMOCTh H3JECIHUS U TO, HACKOJBKO
YCTEITHO OHO OYyJIeT BBIMOJIHATH CBOM () YHKITHH.

JIns 3a4MCTKM  CBapHBIX IIIBOB HCMoOdb3yercss uHCTpymeHT GTB-2100.S
(pyunoii ¢pesep o metamty). OH UMEET CIeIyIONIUe JOCTOMHCTBA:

®I103BOJISIET PETYIUPOBATH BBHICOTY OJTHUM Ha)KaTHUEM;

®OCHAIIICH JIByMSs HaNpaBJISIOMIMMUA C MOITHBIMA MarHUTaMu JUIMHOM 2,4 CM;

®MOXET MPUMEHATHCA JUIsi OOpaOOTKM pa3IMYHBIX MaTePHANIOB, BKIIOYas
CTaJIb U HEP>KABEIOIIYIO CTAJIb;

eBecuT 12 Kuiorpamm.

[Tocrme 3a4uCTKM CBapHBIX IIBOB CIIEAyEeT MOKpacka MeTtaiokapkaca. OHa
MIPOU3BOJUTCS B TOKpacoyHou kamepe ¢ cyxuM guiabtpom OKC 0620.10 ¢ moMouipio
0€3BO3IYIIIHOIO PACIBLIUTEIISI CO BCIIOMOTraTeIbHOU mmojaaueid Bo3ayxa FinishPro |
295. Texandeckne XapakKTepUCTUKHA KaMePHI MIPEACTABICHBI B TabmuIie 35.

CraHgapTHast KOMIUICKTAIUS :

ecrcTEMa acIupaIuy,

©0OKOBBIE CTEHEI,

®JICKTPUYECKUH TIKad) yIpaBICHUS,

®JIFOMUHECLICHTHBIM CBETUIILHUK (BO B3pbIBOOE30MACHOM UCIIOTHEHUN);
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®BCHTUJISITOP (BO B3PHIBO3AIUIIEHHOM UCTIOJIHEHHUN);
®KOMIUIEKT (PHIIBTPOB U3 HETKAHBIX MAaTEPHUAJIOB;
®KOMIUIEKT (PUIIBTPOB-ceNapaTopoB, Mp-Bo OpaHIuu.

Tabmuua 35 - TexHuyeckue XapakTEPUCTHKU IOKPACOYHOW KaMmepbl € CyXou
¢unsrpanuein OKC 0620.10

XapakTepucTuka 3HaueHue

JlnuHa pabodeit 30HbBI, MM 6000
I'myOuna paboyei 30HbI, MM 1370
JlnuHa Kopiryca, MM 6100
['myOuHa KopIryca, MM 2000
BricoTa xopmyca, MM 3200
TTpoH3BOIUTENEHOCTS BEHTHIIATOPOB, M>/4ac 13400
MontHoCTh BEHTHIIATOpA, KBT 2x3

Meramiokapkac CymuTcsa B TMOKpacouyHol kamepe 40 MUHYT, TOCIE 4Yero
OKpAaIIUBaETCs €IIE pa3 U OCTAETCS CYIIUThCA euie 60 MUHYT.

2.5 Coopka HIKOJIBHOI NapThl, YIAKOBKA M XpAaHEHUE I'OTOBOI MPOIYKINH

COopka TMIKOMBHOW TApThl OCYHIECTBISIETCS TPH HAJIWYUU TOTOBOTO
METaJUIOKapKaca, CTOJCIIHUIBI W pedpa JKECTKOCTH. JlaHHBIE COCTaBHBIE YaCTH
NPUCOCIUHSIOTCS C TOMOIIBI0 OONTOB W TaeK. JTO TMPOU3BOIUTCS C TMOMOIIBIO
racyHoro kimoda mox 10 mm. I[locme sToro Ha MeTauloKapkac HaJIeBarOTCA
TUTACTUKOBBIC 3arTyIIKH.

['oTOBBIE MIKOJBHBIC MAPTHI YMAKOBBIBAIOTCS C MOMOIIBIO CTPETU-TUICHKH Ha
noyryaBToMaTudeckoM ynakoiuke A2-PRACTIC.

Tabnuna 36 — TexHuueckue XapaKTEPUCTUKU IMOTYyaBTOMATHYECKOTO YIAKOBIIMKA

A2-PRACTIC

XapakTepucTuka 3HaueHue
JlnameTp mMOBOPOTHOTO CTOJIA 1500 Mmm
MakcuMalibHas BhICOTa NajuieTa 2200 Mmm
MakcumanbHasi Tpy30110AbEMHOCTD 1500 kr
CKOpOCTh BpallleHHs] TOBOPOTHOTO CTOJIA 12 06/MuH
[TapameTpsl pacxoIHOTO Marepuania:
HIMpUHA 500 mm
BHEIIHUN THAMETP 280 MM
BHYTPEHHUH AUAMETP 76 MM
Hanpsbkenune 380 B

[Tocne yrakoBKH roToBasi IpOAYKIHS OTIIPABIISETCS HA XPAaHEHHUE Ha CKIa.
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3 Pacuer oOpa3oBaHusl 3arpsi3HSIIOIIMX BelIeCTB OT NPEANPUSATHS 10
NPOM3BOJACTBY IIKOJIBHOM MaPThI

3.1 Pacuer o0pa3oBaHusA 3arpsA3HAIOLIMX BeleCTB or
HEOPraHM30BAHHBIX HCTOYHUKOB

3.1.1 Pacuer oOpa3oBaHusl 3arpsi3HAIOMIAX BelIeCTB OT ABTOMOOWJIBHOIO
TPaHCIOPTA

Pacyer o00pa3oBaHusi  3arpsi3HAIOLIMX — BEIIECTB OT  aBTOMOOWJIBHOIO
TPaHCTIOPTa MPOU3BOIUTCS 1O MeToIuKe [8].

° BriOpoc i-ro BeriecTBa 0JHON MamuHbl K-0¥ TPYIIIBI B ICHb IPU BhIC3]IC
¢ Tepputopuu npeanpusitus M'ik, u BozBpateM"jx paccunTbiBaeTcs no Gopmysam:

= 6
A/[ik o (mnik In +mnpik ) tnp + mgBik'thl + Myyik txxl) - 10 > Ty
" _ _6
My = (mBik'th2 FMyxik txxl) 107, T,

rIe Mhk — YACIBHBIM BBIOPOC 1-rO BEIIECTBA IMYCKOBBIM JBHUTaTeieM, T/MUH (110
tabnuie Al);

Mhpk — YACIbHBINA BIOPOC 1-TO BEIIECTBA MPH MPOTPEBE ABUTATENS MAIIUHBI K-
o¥i rpymmbl, r/MuH (110 Tabauie A2);

Mgk — YAEJIBHBIN BBIOPOC 1-T0 BElleCTBa MPU JBUKEHUN MAIIMHBI k-0 rpynmsl
10 TEPPUTOPHH C YCIOBHO MOCTOSHHOM CKOPOCTHIO, I/MHH (110 Tabnuie A3);

Mkxik — YETBHBIN BEIOPOC 1-T0 KOMIIOHEHTA TIPU paboTe ABUTATEIIS HA XOJIOCTOM
xony, I/mMuH (110 Tabdauie A3);

th, typ — BpeMst pabOTHI ITyCKOBOT'O JBUTATENsl U MPOrpeBa JBUraTels, MUH (10
tabmuie A4);

tos1, lgso — BpEMsI IBMIKEHUSI MAIMHBI [0 TEPPUTOPUHU TIPH BBIE3/I€ U BO3BpATE,
MUH;

txx1, Ixx2 — BpeMs pabOTHI IBUTATEIIS HA XOJIOCTOM XOJy IIPH BBI€3/IC U BO3BpaTe,
MUH, = |1 MHH.

o Basosslii rooBoii BEIOPOC i-TO BEIIECTBA PACCUUTHIBACTCS IO (hOpMYyIIe:

M; =221 (My +My) - Dy - 10, t/ron

rae Dy« — cymMmMapHOEe KOJTMYECTBO JHEH paboThl k-Oif rpyIbl B pacueTHBINA MEepuos
roJia, pacCUMTHIBaeTCs 1o popmyre:

Dq)K :Dp ‘N, ks
rae Dp— xonnuecTBo pabounx AHEN B pacU€THOM MEPUOJIE;
Nk — cpeaHee KOJIMYECTBO aBTOMOOMIEH k-0il rpymnmbl, €XKeAHEBHO BBIXOISIIUX

Ha JIWHHIO.
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° Jlns ompexdeneHus o0miero BajaoBoro BbeiOpoca M° BajoBbi€ BBIOPOCHI
OJTHOMMEHHBIX BEIIECTB IO TIEPUOAaM To7la CYMMHPYIOTCS

M; =M; +M; +M;, t/rox .

° MaxkcuManbHO pa3oBbIi BRIOpOC i-ro BemiecTBa G pacCUMTHIBACTCS IS
KaXXJIOro Mecsiia 1no Gopmyiie:

P
_ lel(mnik sty t Mppig  tnp T Mgk top T Mxxik txx) "Nk
3600

G; , T/c,
rae N’k — HambOombllee KOJIMYECTBO aBTOMOOWJIEH, BBIE3KAIOIIUX CO CTOSHKH B
TE€YEHHE OJHOTO Yaca.

[Ipennpusitue paboTaeT Mo MATHUAHEBHOW pabouel Henene (BOCBMHUYACOBOM
pabounii neHb). Pacuet npou3BoAUTCS 1151 3 IEPUOJIOB TOJ1a:

- 1émibli — 5 mecsues (D, = 110 pabouux nuei);

- nepexoaHbii — 2 mecsua (Dp, = 45 pabouux nHei);

- xononHsbIi — 5 Mecsues (D, = 105 pabouux nHein).

CamocBan KamA3 65115A4: karteropuss 6 (HOMUHaIbHAs MOIIHOCTH 219
kBT):

Nk = 3,2 (cpeliHee KOJIMYeCTBO MAIIIMH B JCHB);

N'k = 0,4 (cpeaHee KOIUYECTBO MAIIHH B Yac).

a) Pacuer CO:

Termblii epuo:

My=(57 -1+63-1+337-1,58+631-1)-10°=74,93-10°1;
M;,=(3,37-1,58+631-1)10°=11,63-10° 1
M;=(74,93 + 11,63) - 110 - 3,2 - 10 = 0,0305 1/roz;

o= 2208 0083 r.
3600

[IepexonHblii mepuoa:

My=(57-2+09-12,6-6+09-4,11-0,58+6,31-1)-10° =
=190,5- 10° 1

M, =(0,9-4,11-0,58+6,31-1)-10°=8,45-10°1;

M; =(190,5 + 8,45) - 45 - 3,2 - 10°° = 0,0286 T/rox;

190,5 - 0,4
= ——— =(,021 r/c.
! 3600 ’

XOJIOJTHBIN TTEPUO;

My =(57-4+12,6-20+4,11-0,58 +6,31-1)-10°=488,7-10° ;
My =(4,11-0,58+6,31-1)-10°=8,7-10° 1
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M, = (488,7+8,7) - 105 -3,2 - 10° = 0,167 1/roz;

488,7 0,4
;= = 0,054 r/c.
3600

OO61mmii BaJIOBBINM BRIOPOC paBEeH:
M; =0,0305 + 0,0286 + 0,167 = 0,226 T/rox.

0) Pacuer CH:
Terublii epuon:

My=(47-1+0,79-2+1,14-0,58+0,79-1)-10°=7,7-10° 1
My =(1,14-0,58+0,79 - 1)- 10° =1,45-10° 1;
M;=(7,7+1,45) - 110 - 3,2 - 10° = 0,0032 1/rog;

G, = 222 — 0,000 r/.
3600

[IepexoaHblii nepuo:

My=(47-2+0,9-2,05-6+0,9-137-0,58+0,79-1)-10° =
=21,9-10° 1;
M;,=(0,9-1,37-0,58+0,79-1)-10°=1,5-10° 1;
M;=(21,9+1,5) - 45 -3,2 - 10° = 0,0034 1/rox;

=229 0024 re.
3600

XOJIOTHBIN TIEPUO:

M= (4,7-4+2,05-20+1,37-0,58+0,79 - 1)-10°=61,4-10° 1;
M;,=(1,37-0,58+0,79-1) -10°=1,6-10° 1
M;=(61,4+1,6)-105-3,2-10°=0,021 1/rox ;

61404
G; = —2== = 0,0068 r/c.

OO0mmii BaJIOBBIN BRIOPOC PaBEH:
M; = 0,0032 +0,0034 + 0,021 = 0,0276 1/rox.

B) PacueT NO2:
Termbiii nepuoa:

My= (45 -1+127-2+647-0,58+1,27-1)-10°=12,1- 100 ;
M, = (6,47-0,58+1,27-1)-10°=5,02-10° 1
M; =(12,1+5,02) - 110 - 3,2 - 10 = 0,006 1/rox;
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G, = 2% — 00013 r/e.
3600

ITepexonHbiii nepuon:

M,=(45-2+191-6+647-0,58+1,27-1)-10°=52,5-10° 1
M, =(6,47-0,58 +1,27-1)-10°=5,02-10° 1;
M;=(52,5+5,02) - 45 -3,2 - 10 = 0,0083 1/roz;

= 22298 _ 90058 rc.
3600

XOJIOTHBIN TIEPUO:

My=(45-4+191-20+6,47-0,58+1,27-1)-10°=61,2-10° 1;
My =(647-0,58+1,27-1)-10°=5,02-10° 1;
M;=(61,2+5,02) - 105-3,2 - 10°=0,0017 t/rog;

;= 2202 = 10,0068 e,
3600

OO61mmii BaJIOBBIN BRIOPOC paBEeH:
M? =0,006 + 0,0083 + 0,0017 = 0,016 1/rox.

r) Pacuer SO3:
Terblii epuo:

My, =(0,095-1+0,25-2+0,510-0,58 +0,250 - 1)- 10°=1,14-10° 1
M, = (0,510 - 0,58 + 0,250 - 1) - 10 = 0,545 - 10 ;
M; =(1,14 +0,545) - 110 - 3,2 - 10° = 0,00059 T/rox;

G, = 22 % — 000013 r/e.
3600

[TepexonHblii mepuon:

My, =(0,095-2+0,9-0,31-6+0,9-0,630 - 0,58 +0,250 - 1) - 10°=
=2.44-10° 1;

M, = (0,9 - 0,630 - 0,58 + 0,250 - 1)- 10°=0,58 - 10° ;

M; =(2,44 +0,58) - 45 - 3,2 - 10° = 0,00043 1/rox;

24404
G; = === =0,00027 r/e.

XOJIOJIHBIN TTEPUO;

My, = (0,095 - 4+ 0,31 - 20 + 0,630 - 0,58 + 0,250 - 1) - 10°=7,19- 10 1
M, = (0,630 -0,58 +0,250 - 1) - 10°=0,615-10° 1
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M;=(7,19+0,615) - 105 -3,2 - 10 = 0,0026 /rox ;

= 204 _ 0008 r/c.

G;
3600

OO61mumii BaJIOBBIM BRIOPOC paBEeH:
M; =0,00059 + 0,00043 + 0,0026 = 0,0036 1/rox.

n) Pacuer C:
Terblii epuon:

M, =(0,0270 - 1 +0,17-2+0,72-0,58 + 0,17 - 1)- 10°=0,95- 10 1;
M, =(0,72-0,58+0,17- 1)- 10°=0,587 - 10 ;
M; =(0,95 +0,587) - 110 - 3,2 - 10°® = 0,00054 1/roz;

G, = 222 — 000011 re.
3600

[IepexoaHblii nepuo:

My =(0,0270-2+09-1,02-6+0,9 1,08 0,58 +0,17 - 1) - 10=
=6,295-10° 1
M;,=(0,9-1,08-0,58+0,17-1)-10°=0,73-10° 1;

M; =(6,295+0,73) - 45-3,2-10°=0,00101 t/rox;

;= 22202 = 0,0007 e,
3600

XOJIOTHBIN TIEPUO;:

My, =(0,0270 - 4+ 1,02 - 20 + 1,08 - 0,58 + 0,17 - 1)- 10°=21,3- 10° 1;
M;, =(1,08-0,58 +0,17-1)- 10°=0,796 - 10° 1;
M; = (21,3 +0,796) - 105 - 3,2 - 10°® = 0,0074 1/rox;

21304
G; = === = 0,0024 rc.

OO0mmii BaJIOBBIN BRIOPOC PaBEH:
M? =0,00054 + 0,00101 + 0,0074 = 0,009 T/rox.

EBpodypa 20 Tonn: kateropus 7 (HomuHanbHas MomHOCTH 300 kBT):
Nk = 0,0037 (cpeaHee KOJIMYECTBO MAIIIMH B JICHB);
N'k = 0,00047 (cpenHee KOIUYECTBO MAIIKH B 4ac).

e Pacuer CO:
Termblii nepuoa:

My=(90 -1+99-1+53-1,58+9,92-1)-10°=118,19 - 10° 1
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My =(53-1,58+9,92-1)-10°=18,29-10° ;
M; =(118,19 + 18,29) - 110 - 0,0037 - 10 = 0,000055 T/rox;

G, = % = 0,000015 r/c.

IlepexonHblii epuon:

M;p=(0-2+09-18,8-6+09-6,47-0,58+9,92-1)-10° =
=294,82 - 10 1;

My, =(0,9-6,47-0,58+9,92-1)-10°=13,3-10° 1

M; =(294,82 + 13,3) - 45 - 0,0037 - 10° = 0,000051 1/rox;

;= 222~ 0,000038 ric.
3600

XOJIOJTHBIN TIEPUON:

My =(90-4+18,8-20+6,47-0,58+9,92-1)-10°=749,67-10° 1;
My =(6,47-0,58 +9,92 - 1)- 10°=13,67-10° 1;
M; = (749,67 + 13,67) - 105 - 0,0037 - 10°® = 0,000297 1/rox;

;= 2200~ 0,000098r/c.
3600

OO6muit BaoBBIN BEIOPOC PaBEH:
M =0,000055 + 0,000051 + 0,000297 = 0,0004 1/rox.

e Pacuer CH:
Terublii nepuon:

Myp=(151+124-2+1,79-0,58+1,24-1)-10°=12,66 - 10° 1;
M, =(1,79-0,58 +1,24 - 1)-10°=2,28 -10° 1;
M; =(12,66 +2,28) - 110 - 0,0037 - 10" = 0,0000061 T/rox;

. 12,66 - 0,00047 _
G; = ———— =0,0000017 r/c.
[TepexonHblii nepuon:
My=(7,5-2+0,9-322-6+09-2,15-0,58+1,24-1)-10° =
=34,75-10° 1;
My, =(2,15-1,37-0,58 +1,24-1)-10°=2,95-10° 1
M; =(34,75 +2,95) - 45 - 0,0037 - 10® = 0,0000063 1/rox;

G, = 2000 _ () 000045 r/c.
3600

XOJIOJIHBIN TTEPUO;
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M= (7,5-4+322-20+2,15-0,58+1,24-1)-10°=96,89 - 10° 1;
M;,=(2,15-0,58+1,24-1) - 10°=2,49 10 1;
M; = (96,89 +2.,49) - 105 - 0,0037 - 10™® = 0,000039 1/rox;

G, = 22099 _ () 600013 re.
3600

OO61mmii BaJIOBBIM BRIOPOC paBEeH:

M; = 0,0000061 + 0,0000063 + 0,000039 = 0,000051 T/rox.

e Pacuer NO2:
Termblii epuon:

My=(7-1+2-2+10,16-0,58+1,99-1)-10°=18,88 - 10° 1;
M;,=(10,16 - 0,58 + 1,99 - 1)- 10°=7,88 - 10° 1
M; =(18,88 + 7,88) - 110 - 0,0037 - 10°° = 0,000022 1/rox;

G, = B0 _ () 6000025 r/e.
3600

[IepexoaHblii nepuo:

My=(7-2+3-6+10,16-0,58+1,99-1)-10°=39,88 - 10° t;
M;, = (10,16 -0,58 + 1,99 - 1)- 10°=7,88 - 10° 1;
M; =(39,88 + 7,88) - 45 - 0,0037 - 10™® = 0,000008 1/rox;

G, = 2200 _ () 6000052 r/c.
3600

XOJIOTHBIN TIEPUO:

My=(7-4+3-20+10,16-0,58+1,99-1)-10°=95,88-10° 1
My, =(10,16-0,58 + 1,99 - 1) - 10°=7,88 - 10° 13
M; = (95,88 + 7,88) - 105 - 0,0037 - 10°° = 0,00004 T/rox;

G, = =2 = 0,000013 r/e.

OO0mmii BaJIOBBIN BRIOPOC PaBEH:
M? =0,000022 + 0,000008 + 0,00004 = 0,00007 1/rox.

e Pacuer SOg:
Termblii nepuoa:

M, =(0,15-1+0,26-2+0,8-0,58+0,39-1)-10°=1,52-10° 1;
M;, =(0,8-0,58+0,39-1)-10°=0,854-10° 1;
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M;=(1,52+0,854) - 110 - 0,0037 - 10 = 0,0000019 t/rox;

G, = 222099 _ () 6000002 r/c.
3600

IlepexonHbiii nepuon:

My, =(0,15-2+0,9-032-6+0,9-098-0,58+0,39-1)-10°=

=293-10°1;
M;,=(0,9-0,98-0,58+0,39-1)-10°=0,9-10° 1
M;=(2,93 +0,9) - 45 - 0,0037 - 10® = 0,00000064 T/rox;

G, = 222999 _ () 00000038 r/c.
3600

XOJIOTHBIN TIEPUO:

My =(0,15-4+032-20+0,98- 0,58 +0,39 - 1)- 10° =7,96 -

My, = (0,98 0,58 +0,39-1)-10°=0,96 - 10° 1
M; = (7,96 + 0,96) - 105 - 0,0037 - 10 = 0,0000035 1/rox;

G, = 2222999 _ ) 000001 rc.
3600

OO6muit BaloBBI BEIOPOC PaBEH:
M =0,0000019 + 0,00000064 + 0,0000035 = 0,000006 T/ro1.

e Pacuer C:
Termblii nepuon:

My = (0,042 1+026 -2+ 1,13 0,58+0,26 - 1) - 10° = 1,48 -

M, =(1,13-0,58 +0,26 - 1)-10°=0,92 - 10 1;
M;=(1,48 +0,92) - 110 - 0,0037 - 10™® = 0,00000098 T/rox;

_ 1,48-0,00047 _
G;= 00 0,00000019 r/c.

[IepexonHblii mepuoa:

My=(0,042-2+09-1,56-6+0,9-1,7-0,58 +026-1)- 10"

=9.65-10°
M;,=(0,9-1,56-0,58+0,26-1)-10%=1,07 - 10° =;
M; =(9,65 + 1,07) - 45 - 0,0037 - 10 = 0,0000018 T/rox;

G, = 22299 _ ( H000013 r/c.
3600

XOJIOJIHBIN TTEPUO;
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Mz =(0,042-4+1,56-20+1,7- 0,58 + 0,26 - 1) - 100 =32,61 -

M;=(1,7-0,58+0,26-1)-10°=125-10° 1
M; = (32,61 +1,25) - 105 - 0,0037 - 10® = 0,00000061 T/rox;

G, = 2209 _ () 0000043 r/c.
3600

OO61mmii BaJIOBBIM BRIOPOC paBEeH:

M; =0,00000098 + 0,0000018 + 0,00000061 = 0,0000097 1/rox.

I'A3 3302: kaTeropus 4 (HoMuHaIbHas MOIIHOCTh 78 KBT):
Nk = 0,078 (cpeaHee KOIUYECTBO MAIIWH B JICHB);

N'c = 0,0098 (cpeanee KOIMYECTBO MAIIIMH B Yac).

a) Pacuer CO:

Termblil iepron;

Myp=@25 -1+24-1+1,29-1,58+2,40-1)-10°=31,84-10° 1

My =(129-1,58+2,40-1)- 10° =444 - 10° ;
M, =(31,84 + 4,44) - 110 - 0,078 - 10°° = 0,00031 T/rox;

G, = L2098 _ ) 000087 rc.
3600

[IepexoaHblii nepuo:

My=(25-2+09-24-6+0,9-129-0,58+2,40-1)- 10

=66,033 - 10° 1;
M, =(0,9-129-0,58+2,40 - 1)- 10°=3,073 -10° r;
M,; =(66,033 +3,073) - 45 - 0,078 - 10 = 0,000243 1/rox;

G, = L0 _ ) 00018 /.
3600

XOJIOJTHBIN TIEPUO;

My=(25-4+4820+1,57-0,58+2,40 - 1) - 10° = 199,31 -

My, =(1,57-0,58 42,40 - 1) - 10°=3,31-10° 1
M; = (199,31 +3,31) - 105 - 0,078 - 10 = 0,00166 T/rox;

_ 199,31 - 0,0098 _
G;= —=——— =0,00543 r/c.

OO0mmii BaJIOBBIN BRIOPOC paBEH:
M; =0,00031 + 0,000243 + 0,00166 = 0,00221 1/rox.

0) Pacuer CH:
Termblii nepuoa:
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My=@2,11+03-2+043-058+0,3-1)-10°=3,249-10° 1;

M, = (0,43 0,58 +0,3-1)-10°=0,549 -10° =;

M;=(3,249 +0,549) - 110 - 0,078 - 10 ® = 0,000033 1/rox;

G, = 2209 _ () 6000088 r/c.
3600

ITepexonHbiii nepuon:

My =(2,1-2+09-0,78-6+09-0,51-0,58+0,3 - 1) 10° =
=8,978 - 10° 1;
M;, =(0,51-0,9-0,58+0,3-1)-10°=10,566-10° 1;

M; =(8,978 + 0,566) - 45 - 0,078 - 10° ®=0,000011 1/rox;

G, = 2098 _ () 000024 rc.
3600

XOJIOTHBIN TIEPUO;:

M= (2,1 -4+0,78-20+0,51-0,58+0,3-1)-10° =24,596 -

M;,=(0,51-0,58+03-1) - 10°=0,596 -10° t;

M; = (24,596 + 0,596) - 105 - 0,078 - 10 = 0,0000295 1/rox;
24,596 - 0,0098

G; = ———— =0,000067 r/c.
3600

OO6muit BajloBBI BEIOPOC PaBEH:
M? =0,000033 + 0,000011 + 0,0000295 = 0,0000735 T/rox.

B) Pacuer NOg:
Terblii epuo:

10° 1

My=(1-1+048-2+2,47-0,58+0,48-1)-10°=4,77-10° 1

M;,=(4,01-0,58+0,48-1)-10°=2,81-10%1;

M;=(4,77+2,81)-110-0,078 - 10® = 0,000065 T/rox;

_ 477-00098 _
G =~ — 0,000013 r/c.

[TepexonHblii nepuon:

,k—(l 2407264247058+ 048 1) 10 6=8,24-10°T;

=(2,47-0,58+0,48 - 1) - 10 —191 10° ;

M, =(8,24 +1,91) - 45 - 0,078 - 10 = 0,000036 T/rox;

_ 8,24-0,0098 _
G; = v 0,000022 r/c.

XOJIOJTHBIN TTEPUO;
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My =(-4+0,72-20+2,47-0,58 +0,48 - 1) - 10°=20,31-10° 1;
M;, =(2,47-0,58+0,48-1)-10°=1,91-10° 1;
M; = (20,31 + 1,91) - 105 - 0,078 - 10 = 0,000036 T/rox;

G, = 221099 _ (000055 re.
3600

OO61mmii BaJIOBBIN BRIOPOC paBEH:
M; =0,000065+0,000036 + 0,000036 = 0,000137 1/rox.

r) Pacuer SO2:
Termblii epuon:

My = (0,042 - 140,097 - 2+ 0,190 - 0,58 + 0,097 - 1) - 10° = 0,443 - 10°° 1
M, = (0,190 - 0,58 + 0,097 - 1) - 10° = 0,207 - 10 1
M, =(0,443+ 0,207) - 110 - 0,078 - 10" = 0,0000715 T/rox;

G, = 2809 _ ) 60000121r/c.
3600

[IepexoaHblii nepuo:

My, =(0,042-2+0,9-0,12-6+0,9-0,23-0,58 + 0,097 - 1) - 10° =
=0,962-10° 1

My, = (0,9 0,23 0,58 +0,097 - 1)- 10°=0,217 - 10° 1;

M; =(0,962+ 0,217) - 45 - 0,078 - 10° = 0,00000191 T/rox;

G, = 2222099 _ () 00000262 r/c.
3600

XOJIOIHBIN TIEPUO:

My, = (0,042 -4+ 0,12 - 20+ 0,23 - 0,58 + 0,097 - 1) - 10° =2,798 - 10 1;
My = (0,23 0,58 +0,097 - 1) - 10°=0,23-10° 1
M; = (2,798 + 0,23) - 105 - 0,078 - 10 = 0,00000468 1/rox;

_2,798-0,0098 _
G;= ST 0,00000762 r/c.

OO0mmii BaJIOBBIN BRIOPOC PaBEH:
M =0,0000715 +0,00000191 + 0,00000468 = 0,000078T/ro.

n) Pacuet C:
Termblii nepuoa:

My =(0,012-1+0,06-2+027-0,58+0,06-1)-10°=0,349 - 10 ;
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M =(0,27-0,58+0,06- 1) - 10°=0,217 - 10° ;
M; =(0,349 +0,217) - 110 - 0,078 - 10°® = 0,0000022 /rox;

G, = 22599% _ () 00000095 r/c.
3600

ITepexonHbiii mepuon:

M, =(0,012-2+0,9-0,36-6+0,9 - 0,41 - 0,58 + 0,06- 1) - 10° =
=2242-10°;

My, =(0,9-0,41-0,58+0,06-1)-10%=0274-10° 1;

M; =(2,242 +0,274) - 45 - 0,078 - 10 = 0,00000114 1/rox;

G, = 222229 _ () 6000061 r/c.
3600

XOJIOTHBIN TIEPUO:

My, = (0,012 - 4+ 0,36 - 20 + 0,41- 0,58 + 0,06 - 1) - 10 = 7,546 - 100 1;
M, =(0,41-0,58+0,06-1)-10°=0,298 - 10° 1;
M, = (7,546 + 0,298) - 105 - 0,078 - 10° = 0,0000099 T/rox;

G, = 222009 _ () 6000205 r/c.
3600

OO6muit BaJloBBIN BEIOPOC PaBEH:

M =0,0000022 + 0,00000114 + 0,0000099= 0,0000132 1/rox.

Pe3ynpTaThl pacueTOB 00pa30BaHMs 3arpsA3HIONIMX BEIIECTB CBEACHBI
Tabmuiy 37.
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Tabnuna 37 — Pe3ynbTarsl pacuera BHIOPOCOB 3arpsi3HSAIOIIMX BEIIECTB OT aBTOMOOMIIBHOT'O TPaHCIOPTA

ABTOMOOWIIB

KamA3 65115-A4

3arps3HSIONINE BEIIECTBA

Bribpoc Heprox co CH NO; SO, C
Banossii  BhiGpoc Terbri _ 0,0305 0,0032 0,006 0,00059 0,00054
Tron > | Tlepexoaublii 0,0286 0,0034 0,0083 0,00043 0,00101

XO0JI0qHbIH 0,167 0,021 0,0017 0,0026 0,0074
Hroro 0,226 0,0276 0,016 0,0036 0,009
MaxkcuMaJIbHO TerbIi 0,0083 0,0009 0,0013 0,00013 0,00011
pa3oBeiii  BBIOpOC, | [lepexomabrii 0,021 0,0024 0,0058 0,00027 0,0007
r/c X010 g1 b1 0,054 0,0068 0,0068 0,00084 0,0024

EBpodypa 20 Tonn

Banossii  BhiGpoc TerbIi 0,000055 0,0000061 0,000022 0,0000019 0,00000098
o > | TlepexoaHbIi 0,000051 0,0000063 0,000008 0,00000064 0,0000018

XOJIOTHBIH 0,000297 0,000039 0,00004 0,0000035 0,00000061
Hroro 0,0004 0,000051 0,00007 0,000006 0,0000097
MakcuMaibHO Temnbiii 0,000015 0,0000017 0,0000025 0,00000012 0,00000019
pa3oBeiii  BBIOpOC, | ITepexomHbrii 0,000038 0,0000045 0,0000052 0,00000038 0,0000013
r/c XO0JI0gHBIH 0,000098 0,000013 0,000013 0,000001 0,0000043

I'A3 3302

Banosii  BhGpoC TerbIi _ 0,00031 0,000033 0,000065 0,0000715 0,0000022
Trox > | TlepexoaHbIi 0,000243 0,000011 0,000036 0,00000191 0,00000144

XO0JI0gHBIH 0,00166 0,0000295 0,000036 0,00000468 0,0000099
Hroro 0,00221 0,0000735 0,000137 0,000078 0,0000132
MakcuMaIbHO Temnbrit 0,000087 0,0000088 0,000013 0,00000121 0,00000095
pazoBelii  BBIOpOC, | Ilepexoanblii 0,00018 0,000024 0,000022 0,00000262 0,0000061
r/c X0JI0gHbII 0,00543 0,000067 0,000055 0,00000762 0,0000205
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3.1.2 Pacuer oOpa3oBaHusl 3arpsi3HAOIIMX BelIECTB NMPU NOTPY304HO-
Pa3rpy3o04HbIxX padorax

NHTeHCUBHBIMU ~ HEOPraHU30BAHHBIMU  HCTOYHUKAMHU  MbLUIEOOPa30BaHUS
SIBIIAIOTCSL TIEPECHINIKM MaTepualia, IOrpy3Ka Marepuaja B OTKPBITBIE BaroHBI,
MOJIyBaroHbl, 3arpy3ka marepuana rpeildepoM B OyHKep, CChIIKa Marepuana
OTKPBITOH cTpyel B ckiaag u T.4. OObeMbl MBUICBBIACICHUN OT BCEX ATUX
HMCTOYHUKOB MOTYT OBITh paCCUMTaHbI 110 (hopMyJie:

Mrp = K;'Ky'K3-K4 K5 K7 Kg Ko B- Gy 106/3600, I‘/C;
a IJIsd BAJIOBBIX BBI6POCOB:
Hrp= K]'KQ'K3'K4 K5'K7'K8'K9'B'Grozb Wl/ZOO,

rae K1 - BecoBas JoJis TbUIEBOM (pakumu B Marepuaine. Ompenensercs myTeM
OTMBIBKH Y TIPOCEBa Cpe/iHEH TpoObI ¢ BhIACIeHHEM (paKIuy TbUTA pazMepoM ot 0
10 200 mxMm (1o tabaure AS);

K> - nmonst mbutk (OT Bcel BECOBOM MbBLIM), MEpExXoisiias B a’po3oiib (1o
tabnuie AS);

K3 - k03¢ purmeHT, yuuThIBaronuii MECTHBIE MeTeOycoBUs (110 Tabauie Ab);

Ks - xodpduuueHT, yYUTHIBAIOIIMNA  MECTHBIE  YCIIOBUSA, CTEIEHb
3alMIIEHHOCTH y3JIa OT BHEIIHUX BO3JICUCTBHM, yCIOBUA TbLIEOOpa3oBaHus (110
Tabnuie A7);

K5 - xoadpuiinenT, yIuThIBAIOIMKMN BIAXXHOCTh MaTepuaia. [1o/1 BIaXXKHOCTHIO
Matepuasa IOHUMAETCs BIAKHOCTh €ro MbIJICBON U MEIKO3epHUCTON (pakimu, d <
I MM (o Tabnuie AS);

K7 - ko3¢ durueHT, yuuThIBarOuil KpyIHOCTh MaTepuaa (1o tadnuie A9);

Ks - monpaBouHbIil KOADGUIHMEHT ISl pa3TUYHBIX MaTEPHAIOB B 3aBUCUMOCTHU
ot Tumna rpetdepa (mo Tabaume Al0);

Ky - mompaBouHbI# KOA(DPUITMEHT TIPH MOIIHOM 3aJIIOBOM COpoce MaTepuasia
pHu pa3rpyske aBrocamocBana. [Ipuaumaetcs paBubiM 0,2 mpu cOpoce maTtepuana
Becom g0 10 1, u 0,1 - cBeime 10 T. {1 OCTajmbHBIX HEOPraHU30BaHHBIX
HMCTOYHUKOB, K03 utineHT K9 BIOpATh paBHBIM 1;

B - ko3¢ punmeHT, yIUTHIBAIONINI BBICOTY MEepechINKy (1o Tadnwmie All);

G, - cymMMapHO€ KOJMYECTBO MepepadaThlBAEMOT0 MaTepuaja B 4Yac, T/4ac.
Omnpenensiercs riaaBHbIM TEXHOJIOTOM MPEANPUSTHUSA;

G.,0 - CyMMapHOE KOJIHMYECTBO MepepadbaThiBaeMOro MaTepHualia B TCUCHHE
roga, T/rox. OmpenensieTcss TJIABHBIM TEXHOJOTOM TMPEANPUATHS Ha OCHOBE
dakTruecku nepepaboTaHHOTO MaTepuala WK MIAHUPYEMOTO Ha TO/I.

Jlns apesecnoi mensl: K1=0,04; K2=0,01;Ks=1; K4=1,0; K5s=0,8; K7=0,2; Kg=
1; Ko=0,2 B=0,6, G/=7,12 1/4, G,,0=62400 1/T.

M,,=0,04-0,01-1-1-0,8-0,2- 1- 0,2 0,6:7,12-10%3600= 0,076 r/c;
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I1,,=0,04 - 0,01-1-1-0,8-0,2- 1- 0,2- 0,6 - 62400 =0,479 1/rox .

3.1.3 Pacuer o0Opa3oBaHusi 3arpsA3HAIIMX BelIeCTB NPH XPaHEHUH
JApeBeCHOM 1enbl

XpaHeHrue IPEBECHOM IIENbl OCYHIECTBIISIETCS HAa CKJIaJe, OTKPBITOM C 4-X
CTOPOH.

Jlns  pacuera  WCHONB3yeTCs  METOAMKAa  pacdeTa  BHIOPOCOB  OT
HEOPraHM30BaHHBIX HCTOYHUKOB.

Pacuet BBIOPOCOB TPOU3BOAUTCS 1O cleaytoiiei popmyne (T/Tox):

_ k1 " kz'kg'k4'k5'G'1O6
3600

+k3'k4'k5'k6'q"F, T/T y

rie K1 —BecoBas 01 TbLIeBOM (pakiuu B MaTepuane, (Tadauma AS) ki=0,04;

K2 — mosist mbuTH, Iepexosiias B a3po30Jib, (Tadauia AS) k=0,01;

K3 — K03 UIHEHT, YYNTHIBAIOLINI MECTHbIE MeTeoycioBus (Tabnuua A6) Ka=1;

K4 - K09 PHUIMEHT, YIUTHIBAIONINNA MECTHBIC YCAOBHS, CTEICHb 3aUIIEHHOCTH
OT BHEIIHKUX BO3CHCTBHIA, yCI0BUS MblIcoOpa3oBanus (Tadauma A7), ky=1,0;

Ks - KO3(pQUIMEHT, yYUTHIBAIONIMI BIAKHOCTh Marepuana (tabimna AS),
k5:0,8;

Ke - xo3dduumeHT, yduThIBAIOMUNA TPOPHIL MOBEPXHOCTH CKIATUPYEMOTO
matepuana, (1,3-1,6);

F — noBepXHOCTh MbUIeHUs, M2, F=2565 Mm%

a . yHOC TIBLIHU ¢ 1 M? (pakTHUeCKOl TOBEPXHOCTH, 9'=0,003;

G — cymMMapHOe KOJIMYeCTBO IepepabaTeiBaeMoro marepuania, 0,6 1/4;

B' - k03 GHUIMCHT, YUNTHIBAIOIINI BEICOTY mepechinku (tadbmuma All), B =1,5.

_0,04- 0,01-1-1-0,8-3-10%:1,5
3600

+1,1-0,8-1,5-0,003:2565=10,5574 1/r.

3.1.4 Pacuer oOpa3oBaHHMsl 3arpsi3HSIOIIMX BelIECTB OT JEHTOYHOIO
KOHBelepa

KomnuectBo mbuIM, cayBaeMoe TIIPH  TPAHCIIOPTUPOBAHUU  CHITYYEro
Marepuaja ¢ 1 MeTpa OTKpBITOTO JICHTOYHOTO KOHBEHEpa pPacCUMTHIBACTCS I10
dbopmyie:

=W, - L-y-10"3r/,

rae W, —ynenpHas cayBaeMOCTb IbUIH (MO JaHHBIM JTA0OPATOPHBIX UCCIEA0BAHUN),
W, = 3 - 107 >kr/(m? - ¢);
L — mupuna koHBeiiepa, 0,8 M;
¥ — ko3¢ unment roproit mopoas! (s yrst y = 0,1);
JnuHa xonBeitepa — 30 M.
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IIpu TpaHCTIOPTUPOBKE APEBECHOM LIEIIbL:
=3-107-0,8-1-10-30=2,4-10"r/c.

3.1.5 Pacuer oOpa3oBaHMsl 3arpsi3HAIOIIUX BelIeCTB INPH 3aroTOBKe
1enbl

Pacyer BblfeneHuil 3arps3HAIONIMX BEIIECTB MPH APOOICHUH JPEBECHOU
IIETBI BBITOJIHEH B COOTBETCTBHUH ¢ [1].

Pacyer romoBOro BbIACIEHUS 3arps3HAIOIMIMX BEHIECTB B aTMmochepy mpu
MPOM3BOJICTBE LICTIBI BHIMOIHSIETCS 1O PopMyIie:

M=1,15 " Vx - Yu * K+ Ko+ 10°, 1/r07,
rne 1,15 - xoapduuMeHT, YYUTHIBAIOIIMA  HEPABHOMEPHOCTb  3arpy3Ku
TEXHOJOTUYECKOTO 000PYI0BaHUS;

Vomx - BaJOBBIN BBIXOJ W3MEJIBYCHHBIX OTXOOB (IO IJIOTHOHM ApeBecHHE),
M3/TOx;

Y. - CpEIIHsAL 00beMHAasl Macca MaTepuana, Kr/m?;

Ky - conepikanue nsin B mene, %0;

Ko - 93ppeKTHBHOCTE MECTHBIX OTCOCOB, B IOJISIX €THHUIIBL.

Pacyer MakcHMManpHOrO pa3oBOrO BBIJCIEHMS 3arpsA3HSAIOIIMX BELIECTB B
aTMoc(epy IpH MPOU3BOJICTBE ILIEIbI BHIIOJIHAETCS 10 hopmyiie:

G=1,15 Vix " Yu * Ku - Ko - Ky - 10/3600, r/c,

rne V'omx - MaKCHMaJbHBIH BBIXOJI W3MEJIBUEHHBIX OTXOJOB (IO IJIOTHOM
JPEBECUHE), M>/d;

K, - xoadduimeHT npuBeacHUsT MOITHOCTH BbIOpoca K 20-TH MHHYTHOMY
BPEMECHHOMY WHTEpBAIYy.

M=1,15-1-240-10-0,2-260,0055r/rox;
G=1,15-1-240-10-0,2-1-10/3600=15&3

3.2 Pacuer o0pa3oBaHusl 3arpsi3HSIIONIUX BELIECTB OT OPraHU30BaHHBIX
HCTOYHMKOB

3.2.1 Pacuer oOpa3oBaHusi 3arpA3HAIOIIUX BelIeCTB NMPHU NMPOU3BOJACTBE
JIAMUHUPOBAHHBIX IPEBECHO-CTPYKEUYHBIX IJIUT

B mpou3Bo/IcCTBEHHOM Mpoliecce M3TOTOBICHUS JTAMUHUPOBAHHOW JPEBECHO-
CTPY’K€UHOM IJIUTHI BBIACISIIOTCS 3arpsi3HSIONINE BEUIECTBA: JPEBECHAs TMbLIb,
okcup azota (II), okcun azota (IV), okcun yrinepona, 6ens(a)nupeH, popManbaerus,
aMMHMaK.

XapakTepuCTUKU JTAMUHUPOBAHHOU JIPEBECHO-CTPYKEUHOU TUJIATBI
MpuBeJIeHbI B Ta0nuIe 38.

61



Tabauna 38 — XapakTepUCTUKH JIAMUHUPOBAHHON JPEBECHO-CTPYKEYHOM IIUTHI

XapakTepucruka Enununel usmepeHus 3HaueHue
Jnuna MM 2700
[upuna MM 1830
Tonmuza MM 16
Bec 1-011 mnTel KT 72,36
Bec namMmuHMpyOmIei MoBEpXHOCTH KT 9,36

TexHONMOrnYecKui MpOLECC BKIIOYAET CIEAYIOIIUE OCHOBHBIE OIEpaliu:
CyLIKa JPEBECHBIX YaCTHI]; COPTUPOBAHUE JPEBECHBIX YACTHUI] W H3MEJIbUYCHUE
KpynHOW  ¢pakuuy; CMEUIMBAaHUE JIPEBECHBIX YaCTUILl CO  CBA3YIOIIUM,;
(GopMHUpOBaHUE CTPYKEUHOT'O KOBpA; MPECCOBAHHUE JIPEBECHOCTPYKEUHBIX IUIUT;
OXJIAXKJIEHUE, CYyIlIKa; NUIM(OoBaHNe U JIAMUHUPOBAHUE; YKIIAJKa U XpaHEHUE IUIUT.
Kaxnas Y3 NepeyucieHHbIX  oneparuil  BBINOJIHSETCS B ONpPEIeNeHHOM
TEXHOJOTUYECKOHN MOCIIEI0BATEILHOCTH U COTPOBOXKIA€TCS 00pa3oBaHUEM OTXOOB
U TIOJTyYeHHEeM 1moyhaOpuKaToB.

Pacxon martepuanioB Ha MPOU3BOACTBO OJIHOM JIAMUHHUPOBAHHOW JpPEBECHO-
CTPY’KEUHOM TUTMTHI MIpe/ICTaBIIeH B Tabnuiie 39.

Tabmuma 39 — Pacxonm marepuajoB Ha MPOU3BOJCTBO OJHOW JIAMHUHUPOBAHHOU
JPEBECHO-CTPY>KEYHOM TIITUTHI

XapakTepucTUKa Enuuuiel uamepenus 3HaueHue
JlpeBecHas miena KT 80
Casi3yrolee BemecTBO KT 8
JlamuHUpYyOIIas MICHKa KT 0,45

3a OOMH MecAll TMPOUZBOJAUTCS 8D  APEBECHO-CTPYKEUHBIX  IUIUT.
CooTBeTCTBEHHO, 3a oauH roa — 1000mmT.

I[Ipu pacrapuBanmum Oodek ¢ KapOamMug0(POPMAIBIACTUIHON  CMOJION
BeIACIsieTcss hopmanpaerua. CorimacHo tabnuie Al2 aMMmuak HE BBIICISICTCS, TaK
Kak ero cojepxkurcs B cmoiie 0,3%.

PacrapuBanue cmonbl M TepeKadyka €€ B CMECHTEIb OCYIISCTBIISICTCS
IIECTEPEHHBIM HacocoM.  Hacoc mpukperuisercss BHYTPEHHUM 3allCTUICHHEM,
IIOATOMY BCE BO3MOXKHBIC BBIACICHUS (opMaipiIeruga M TPOTECUKH SBISIOTCS
MHUHUMAJIBbHBIMU. Takum 00pa3oM, TaHHBIMU paccueTaMUd MOKHO PUHEOpEU b.

PacyeT oOpa3oBaHus 3arpsa3HSIONIMX BEIIECTB MPH CMEIIMBAHUN JIPEBECHOM
CTPY)XKH ¢ KapOaMuaopopMalbIeTUIHON CMOJION TMPOU3BOAUTCS COTJIACHO
«MeToauUYeCcKUM YyKa3aHUsIM IO pacyeTy BBHIOPOCOB 3arps3HSIONIMX BEIIECTB B
aTMoC(epHBIN BO3/IYX NpeANPUATUIMU nepeBooOpabdaTeIBatonIe
MIPOMBIIIIEHHOCTH (Ha OCHOBE yIEIbHBIX ITOKA3aTeIICH ).

Pacuer mpomsBoauTCsa 111 00pa3oBaHUS 3arps3HSIONIETO BEIIECTBA TaKOIO
Kak (Qopmanpaerua. AMMHUaK He BBIFEIsAETCS, Tak Kak ero coaepexutcs 0,3%
corjiacHo taoimie Al2.
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dopmanbaeru BBIJICIISICTCS B pe3ynbTaTe UCIIOJIb30BaHUS
KapOaMua0(popMaibIETUTHON CMOJIBI B KAYECTBE CBS3YIOIIETO IPEBECHON CTPYKKHU.
Bri6poc dopmanbaeruia mpoucxoaur:
e B mamuHe kieecmenienuss LU6000;
e B cMecutene [[CM-7.
G-qy

H¢ = %, T/F,

rne G — KOJMYeCTBO pacxoyeMon CMOIIBI (T/TOM);
0 — YACJIbHBIN BBIOpOC (I/Kr pacxoayemMoil cMoJbl) GopMmanbaeruja (Tadnuia
A12).
Bri6poc dpopmanbaeruaa ot mamusl kieecmemenus LU6G000:
G=77,28 1/Ton;
q¢=1,2.

77,28:1,2

= 0,093 T1/r.
1000

Hd7:

Pacuer BeiOpocoB dhopmanpaeruaa ot cmecutens JJCM-7:
G=77,281/ron;
0s=1,2.

6240-1,2
1000

Iy, = = 0,093 1/r.

Pacyer oOpa3zoBaHusi  3arpsi3HSIONIMX ~ BEIIECTB INPU  IIPECCOBAHUU
JTAMAHUPOBAHHBIX JIPEBECHO-CTPYKECUHBIX TUTUT MPOU3BOAUTCS corjacHo [12].

KonnuectBo I-ro 3arpsustomiero BemiectBa M; (r/c) m Mp  (T/ron),
MOCTYIIAIOIEro B aTMOCc(hepy, CIeayeT onepeuisiTh o GopMyJiaMm:

M, =0,00278 B- ¢, - K, 1/c;
M, =B'-¢ -K -10%1/rox,

rae B — pacxon cMounbl, Kr/d4;

B! — pacxon cmonsl, T/Tox;

@, - COJIEp)KaHUE I-TO 3arps3HSIONICTO BEIISCTBA B COCTaBE CMOJIBI, % (Tabwmia
A13);

K. - koaddumuent mocryruienus cBoOomaHoro Qopmanbpaeruga u ¢eHoia B

atmoc(epy, npuHumaetcst paBHbIM 0,4 (40% OT BaJIOBOro KOJIMYECTBA CBOOOJIHOTO
dopmanpaernna u heHoaa mocTymaroT B atMocdepy) ¥ paBHBIM | (JI71s1 arieToHa).
Takum oOpazom, Moaydaem:

M, =0,00278-3715- 03- 04 = 0,0124r/c;
M, =77,28-03- 04-10° = 0,0927, /rox.
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BanoBoe konuuecTBO JeTyuMx BemecTB Mpi aiis ydacTKa MpPEeCcCOBaHUS
coctaBiisieT 36%. CienoBaTebHO:

M'n =M, -036=0,0927-036=0,0334 1/rox.

[Tpu nuMdoBKe CIPECCOBAHHBIX IUIMT BBIACISACTCSA ApeBecHas MbLIb. [Ipu
OXJIQXKJCHUH 3arPSI3HAIONINE BEIIECTBA HE BBIICIISIOTCS.

Pacuer mpousBoautcs cornacHo [12].

JIJIs MCTOYHHMKOB 3arpsi3HCHHsSI aTMOC(ephbl, PacHoOIOKEHHBIX B 3aKpPBITHIX
MOMEIICHHUSX C BBIOPOCOM Yepe3 CHUCTEMY OOIICOOMEHHON BEHTWIALMUA TPH
OTCYTCTBHMM MECTHOTO OTCOCa, Ui pacdyeToB pa3oBoro M; (r/c) W BaloOBOTO
Mri(T/To) IBLIK IPEBECHOM, IPUMEHSIOTCS Cleayrommue GOpMYIIbL:

M, =02-K, K, -q /36, r\c;
M, =02-K,-K,-T-q -10°, t\roz,

rae 0,2 — xko3hUIMEHT, YYUTHIBAIOIIUNA TPABUTAIIMOHHOE OCAXKJEHUE IbUIEBBIX
YacCTHLl, B J10J1.€.;

K, - nmonst mputd, oOpasyroias yCTOWYUBBIN a’3po30ib (ISl JPEBECHOM MbLIN
0,01);

Ks — BnaxxaHocTh Matepuaia (mo tadiuie AR);

Qi — yAeTbHOE BhIJIENICHHE APEBECHON TBUTH, KI/4 (Tabnmuma Al4);

T — BpeMst pabOThI TEXHOJIOTHUECKOTO 000y I0BaHUS B I'OJ], Yac.

M. =02-001-1- 31/36=0,0017, r\c;
M, =02-001-1-2080- 31-10° =0,0128, t\ro.

Pacuer oOpa3oBaHMs 3arpsA3HSIONIUX BEHISCTB MPU JIAMUHUPOBAHUU TUIUT
IPOM3BOAMUTCS coriacHo [12].

B npouecce namuHupoBaHus AT A nponuTku  wieHkn  [IBX
MPUMEHSIOTCA KapObamMunohopMalibIeruaHbIe CMOJIBI C COAEpPKAHUEM CBOOOIHOTO
dbopmansaeruma 0,3 %.

Omnpenenenue pazoBoro Mi(r/c) u BamoBoro Mri(T/To) 3HAYCHHI MOIITHOCTEH
BEIOpOCOB  (opmanbaerua  OT  HCTOYHMKOB  3arps3HEHUsT  arMochepsl
OCYHIECTBIISIETCSI IO (hOpMyJaM:

M. =000278 B- ¢ -K. r/c:
M, =B"-¢ -K -10?1/rox,

riae B — pacxon kiesiero cocraBa, Kr/d;
B! — pacxon knedmiero cocrasa, T/To;
¢, - colepkaHue cBoOOAHOro (popMainblerujia B coctaBe cMoibl, % (Tabiuiia
A13);
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K. - xoaddunuent nocrymieHus cBoOogHOro dopmanbieruaa B armocdepy,

I
npuHumaetrcss paBHbeiM 0,3  (30% oT BamoBOro KoiauyecTBa CBOOOIHOTO
dbopmanbaeruia nocTynawT B atMmochepy).
Takum oOpa3zom, Moaydaem:

M, =0,00278-3715- 03- 03 = 0,0092¢r/c
M, =77,28-03-03-10° = 0,0696 1/ro.

B armocdepy Bwimensercs 30% oOT BajaoBOro KOJIMYECTBa CBOOOIHOTO
(dopManpaeruia, KOTopble paclpeAesstoTcs M0 y4acTKam:

A) YyacTok pa3melieHus KJeeHaMa3blBalOIINX BaJIbLIOB U TOPSIYUX ITPECCOB —
25%, U3 KOTOPBIX BblAeNIeHHE (hopMabieruia pacipeaesseTcs Mo y4acTKaMm:

e Ha KJeeBhIX Bajblax — 15%;

e Ha npeccax — /5%;

e u3 BepxHel 30Hb1 — 10%;

b) ydacTok BbIZIEp)KKH JIAMUHUPOBAHHBIX U3Aenuii — 5%0.

CrnenoBaTesibHO, MOXKEM pacCUUTaThb KOJHUYECTBO BBIIEIEHUS CBOOOJIHOTO
dbopmanbaeruia Ha y4yacTkax:

® Ha KJICEBbIX BAJIbIIAX:

M, =M, -015=0,0696-015= 0,010441/rox;

® Ha mpeccax:

M, =M, -0,75=0,0696-0,75= 0,0522 1/rox;

® U3 BEPXHEH 30HBI:

M, =M, -01=0,0696- 01=0,00696r/rox;

® Ha y4YacTKE BBIICP’KKHU JJAMUHUPOBAHHBIX U3ICIIHIA:
M, =M, -0,05=0,0696-0,05= 0,0034&r/rox.

3.2.2 Pacuer oOpa3oBaHusi 3arpA3HAIOIINX BelIeCTB NMPHU NMPOU3BOACTBE
CTOJIEHNTHUIBI U pedpa KeCTKOCTH IKOJbHON MapThl

CronenrHunbl MKOJIBHBIX NapT npousBoasatcs pazmepoM 1200x500 mm. ITpu
ATOM Kb YroJI CTOJEIHHUIIBI cpe3aercs noa paauyc S0 mm. [Ins mpousBoacTsa
pedpa )KEeCTKOCTH TIUTHI pexkyTces pazmepom 1100x400 mm.

[Ipu packpoe u pacnuiie IIUT BBIIEISAETCS IPEBECHAS bUIb.

Pacuer mpousBoauTcs cornacHo [12].
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JUIsi MCTOYHMKOB 3arpsA3HEHUs aTMOC(epbl, PacHoIOKEHHBIX B 3aKPBITHIX
MOMEIICHUSIX C BBIOPOCOM Yepe3 CUCTEMY OOIIEOOMEHHOW BEHTWUJISILUMU TIPH
OTCYTCTBUM MECTHOTO OTCOCa, IJisi pacyeToB pa3zoBoro M; (T/c) u BaloBOrO
Mri(T/ro11) IbLIM APEBECHOM, TPUMEHSIOTCA CleAyomue (GopmMyJib:

M =02-K,-K,-q /36, r\c;
M, =02-K,-K,-T-q -10°, 1\roz,

rae 0,2 — xko3p(UIMEHT, YYUTHIBAIOIIUNA TPAaBUTAIIMOHHOE OCAXKIEHUE IMbUIEBBIX
YacTUll, B 10J1.€1.;

K, - nmonsa meuin, oOpa3yrouiasi yCTOMYUBBIN a3po30iib (11 APEBECHOW MbLUIN
0,01);

Ks — BnaxkxaHocTh Matepuana (mo tadmaume AS);

g — yIIebHOE BBIICIICHUE JPEBECHOM MbLTH, KI/4 (Tabauma Al4);

T — Bpemst pabOThI TEXHOJIOTMYECKOTO 000pYA0BaHUS B TOJI, Yac.

Takum o00pa3om, mnOpu packpoe | pachuie IUIMT JJIs TPOU3BOJICTBA

CTOJICIIHUIIBI U pedpa KECTKOCTH MIKOJIBLHOMN MapThl MbLIU APEBECHON BBIACIISIETCS:

M. =02-0,01-1-4,745/36=0,0026, r\c;
M, =02-0,01-1-2080- 4,745-10° = 0,0197, t\rox.

IIpu cBepsieHun TexHonormdeckux orBepctuid B murtax JIJCII BeigenseTcs
ApeBecHas MblIb. Pacyer nmpousBoauTes coriacuo [12].

JIJisi MCTOYHUKOB 3arpsi3HEHUs aTMoc(epbl, PacHoSIOKEHHBIX B 3aKPBITHIX
MOMEIIIEHUSIX C BBIOPOCOM Yepe3 CUCTEMY OOIIEOOMEHHOM BEHTUJISIIIUU TIPH
OTCYTCTBUU MECTHOTO OTCOCa, JJIS pacdyeToB pa3zoBoro M; (r/c) u BalloBOTO
Mri(T/rOM1) BTN APEBECHON, TPUMEHSIOTCA CleAytomue GopmMyb:

M =02-K,-K,-q /36,
M, =02-K,-K.-T-q -10°, t\roz,

rae 0,2 — xko3hUIMEHT, YYUTHIBAIONIUNA TPABUTAIIMOHHOE OCAXKICHUE IMBUICBBIX
YacCTHIl, B JOJ.€].;

K, - monsa meuin, oOpasyromias yCTOWYUBBIN a’3po30ib (11 APEBECHOU MBLIH
0,01);

Ks — BnaxxaHocTh Matepuana (mo tadmure AS);

g — yeIbHOE BBIICIICHUE IPEBECHON TBLTH, KI/4 (Tabnuma Al4);

T — Bpemst pabOTHI TEXHOJIOTMYECKOT0 000PY0BaHHUS B TO/JI, Yac.

Takum oOpa3zoM, MpU CBEPJICHUU TEXHOJIOTHYECKUX OTBEPCTHUH B MIIUTAX MPHU

MIPOU3BOJICTBE CTOJICIIHUIIBI U pedpa )KECTKOCTU IKOJbHOU MapPThI MBUIH IPEBECHOMN
BBIJICIISIETCSA :

M. =02-0,01-1-2,028/36=0,00113, r\c;
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M, =02-001-1-2080- 2,028-10° = 0,00844, t\rox.

[Ipu pactapuBaHuU Kiles-paciuiaBa BbIIEISAETCS MbUIb TEPMOILIACTOB.
MaxkcumanbHblil BeIOpoc i-ro 3B, r/c, mpu npoBeeHnN oOnepanuu 1o
pacTapuBaHUIO ONpeAesAeTcs 1o (hopMyie:

TAc Qi — yI[eJIBHBIﬁ IMMOKAa3aTCJIb BBIACJICHUA -T'O BPCIHOT'O BCUICCTBA I xr

nepepadaTbiBaeMOro Marepuana, I/kr (tTadnuna AlS);
B' — makcumanbpHBINPa30BbIN pacxo]] mepepadaTbiBAEMOT0 MaTepuasa Ha
o00opy10BaHUU, KI/4.
BaoBsiii BEIOpOC i-ro BeliecTsa 3a roj1 onpeaessiercs o Gopmysie:

-6
Meodi :ani ‘B-107,

rae B — BanoBblil pacxoa nepepabdaTbiBaéMOro MaTepuala, Kr/rTo.
Takum 006pa3oM, MakCUMaIbHO Pa30BbIil BEIOPOC MBUTH TEPMOILIACTOB
COCTaBUT:

M=% 000035 r/e.
3600

A BasioBBIN BBIOPOC OYIET paBeH:
Mwal_=1,00-2600~1O'6=O,0026 T/TON .

[Ipy KpOMJIEHUH CTOJICIIHUIIBI APTHI 3arpA3HSIONINE BEIIECTBA BBIACISAIOTCS
Ha JTalne IUIaBJICHUS KIEs-paciuiaBa, COCTOSIIMNA M3 TEPMOIUIACTUYHBIX CMOJ H
MMOJIMMEPOB, B YAaCTHOCTH  MOJHATHIICHTEpedTanaTa. 3arpsa3HSIONINE BeEIIecTBa
CIeAyIOIKe: JAUMETHITepedTamaT, OKCHJ yrjiepojaa, JdTaHOBas  KHCIOTA,
dbopmanbaeru.

Pacyer BBIIIOJHEH B COOTBETCTBUM C METOAUKOM «PacueTHble METOIbI
OTIpENICIICHHUs]  3arpsA3HSIONINX BEHIECTB B aTMocdepe OT MPEANPUATHH 10
MPOU3BOJCTBY U MEPEPa0OTKE MOJIMMEPHBIX MAaTEPUATIOBY.

MaxkcuMmanbHbIi  BBIOpOC I-ro 3B, T/c, TpW TUIaBICHWH KIIes-paciiiaBa
ompenenseTcs mo Gopmyle:

Q.;B'
M=,
3600

rae Ql. — YIEJNbHBIM MOKa3aTeldb BBIJCICHUS -TO BPEIHOTO BemlecTBa 1 Kr

nepepabaTbIBaEMOro MaTepuaa, r/kr (tTadmuma AlS);
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B' — MakcuManbHBIA pa3oBBIA pacxo]l mepepadaTblBa€MOro MaTepuaia Ha

0o00Opy10BaHUU, KI/4.
BasoBblii BRIOpOC i-T0 BelecTBa 3a roji onpeaesseTcs mo GopMyle:

-6
M.0,=0,, B10%,

rae B — BanoBelil pacxon nepepadaTbiBa€MOro Matepuaia, Kr/To.
Taxum 06pa3oM, MaKCUMaIbHO Pa30BbIe BBIOPOCHI COCTABST:
o s nuMeTuiTepedTanara:

_0,003-1,25
! 3600

=0,000001 r/c;

¢ JUJIA yrijicpodga OKCHuaa:

M=22122 20 00028 r/c;
3600

® I DTAHOBOU KHCJIOTHI:

M=% 20,00024 r/c;
3600

e 17151 hopManpaerua;

0,045-1,25

M=
3600

=0,000016 1/c.

A BaJioBBIN BBIOPOC OYIIET paBeH:
e I qUMeTHITepedTanara:

M200i20,003'2600~10'620,0000078 T/TON;
e JJIsl yTIIepo/ia OKCUAa:

M, ,4,=0,8-2600- 10°=0,00208 t/rox;

® JJIST S TAHOBOM KUCJIOTHI:
M,,5,=0,7-2600- 10°=0,00182 1/rox;

e 17151 popManpaeruaa:

M, 45.=0,045-2600- 10°=0,000117 t/rox.

68



3.2.3 Pacuer oOpa3oBaHusi 3arps3HSIOIIMX BelleCTB NPH NMPOU3BOACTBE
METAJVIHYECKOI0 KapKaca

JUIsl M3rOTOBIEHUSI METAINIMYECKOTO KapKaca HMCHOJIb3YIOTCA MNPOQUIbHBIE
TpyObl u3 cranu mapku 1-2 [IC (momycmokoiftHas cTayib) pazMepoM 25x25 MM u
tonuuHou 1,2 mm. Jlnuna onHolt TpyObl coctaBisieT 6120 mm. s popmupoBanus
OJIHOTO Kapkaca Tpedyerca 5148 mm npodusibHON TpyOBI.

JIJist mpou3BOICTBA METaNIOKapKaca MIKOJbHOM MapThl HEOOXOUMO OTpEe3aTh
4 otpeska TpyOsl 1o 400 MM, 2 — 110 684 MM u 2 — o 1090 mm.

[Ipu pe3ke yruepoaucTol CTalud BBIIEIAIOTCA TAaKWE BELIECTBA, Kak
COEIMHEHUS MapraHila, OKCUJ ’KeJIe3a, CBAPOUHBIN a3p030JIb U OKCUJ yTIIEpOAa.

Jlnst pacdera oOpa3oBaHUsl 3arpsi3HAIONIMX BEIIECTB IMPU pE3Ke MeTasuia
ucnoib3yercs [9].

KonmnuecTBo 3arpsA3HAOMMX BELIECTB, BBIACISAIOMINXCA IPU PE3KE CTalu
paccuMThIBaeTcs 1o Gpopmye:

M;=q;"l-t,2/c,

e gi — YIeNIbHBIN TIOKa3aTeldb BBIJCICHUS 3arpsA3HSIONICTO BemecTBa (T/M)
(tabnuma A16);

| — nmuHHA pe3a Ha OJHY KOHCTPYKIUIO, M, 1=0,225Mm;

t — Bpemsi pe3ku 0JIHOM KOHCTPYKIIUH, ¢, t=180 c.

VYienbHblE TOKAa3aTENM BBIACICHUS 3arps3HSIONIMX BEIIECTB MPU  pe3Ke
METaJJIOM W CIUIaBOB (Ha JJIMHY pe3a, I/M; Ha €AUHHIYy OO0OpyIOBaHHS, TI/d4)
puBe/IeHbI B Ta0uie Al6.

CoenuHeHus: Maprasia:

M; = 0,0096-0,225-180 = 0,39 r/c;

Kene3a okcun:

M; =0,53-0,225-180 = 21,481/c;

CBapouHbIil a3p030J1b:

M; =0,09-0,225-180 = 72,91/c;

Yraepoia okCu:

M; =0,025-0,225-180 = 0,91/c.

Jlns mpou3BOACTBA WIKOJBHOM MapThl HEOOXOAUMO B OTpe3Kax TpyObl

pasmepoM mo 400 MM MpoOUTh MO 2 TEXHOJOTHYECKHUX OTBEPCTUS, KOTOPHIC
JOJKHBI HAXOIUTHCS Ha paccToIHUU 50 MM OT Kpasi C KaXKI0U CTOPOHBL. B oTpe3kax

69



1o 684 MM — 10 2 OTBEPCTHS HA PACCTOSHUM 15 MM ¢ BepxHero kpas u 299 mwm ot
HIDKHETO Kpasi.

[IpoOGuBKa TEXHOIOTMYECKUX OTBEPTUI ocylecTBiseTcss Ha ctanke P80.

Cornmacuo [10] BbImeNeHHME TBUIM METAUIMECKOW B aTtMocdepy IbUIH
Metautnyeckoit coctasisger 0,007 r/c m 0,052 1/ron.

Jlns pacyeta oOpa3oBaHMS 3arps3HSAIONIMX BEIIECTB MPU CBapKe MeTaia
ucnosan3yercs [9].

JUis  CBapKuM METAJUIMYECKOW KOHCTPYKIIMM HCTOJB3YIOTCS  IITYYHBIC
anekTpoabl Mapku «YOHU 13/45». Macca onnoro anektpona coctariser 0,0586kr.
Hns cBapku 1 M TpyOml Tpebyercs 2,512kr cBapouHoro wmatepuana. Ha
dbopmupoBaHue ogHON KOHCTpyKIMH — 1,608 Kr cBapoyHOro Martepuaia. 3a roj
pacxoJl cBapoyHOTo Marepuaina Oyner paBeH: 11578kr cBapoyHoro marepuarna.

HcxonHble naHHBIE:

1. TexHONOTHYECKHIA MPOLIECC — DJICKTPOAYTroBas CBapKa CTald, pydyHas
CBapKa.

2. Wcionp3yeMblii CBApOYHBIA MaTepuan — IITYYHBIE DJIEKTPOJIbI MAapKUA —
YOHU 13/ 45.

3. Macca pacxoayeMbIX 3a Toj] CBapO4HbIX MaTtepuanoB — 1157 8kr.

4. MakcuManbHBIH pacxoji CBapOYHOTO Marepuaja 3a ldac TpoBEACHHUSA
CBapOYHBIX padboT —5,025 kr.

[Ipy BBIMOTHEHUH CBapOYHBIX PabOT B aTMOC(EPHBIM BO3IYyX IOCTYIMAET
CBapOYHBIN a’3p030Jib M ra3000pa3Hble BEUIECTBA: OKCHUJ Keje3a, MapraHell, MbUlb
Heopranudeckasi ¢ comepxkanuem SiO2 20-70%, ¢ropuabl, GTOpUCTHI BOIOPO,
JUOKCHUJ a30Ta, OKCUJ yrjiepojia. Y AelbHbIE MOKa3aTeI 3arpsA3HSIONMX BEIIECTB
IIPU CBApOYHBIX paboTax MpeACTaBlIeHbI B Tabiuie Al7.

MaccoBbie BBIIEICHHS 3arps3HSIONIMX BEIIECTB B MECTHYIO BEHTHIIAIIMIO
PacCUUTHIBAIOTCS 110 (hopMyIIe:

M, =q; - Q-K,,/3600,r/c,

T7I€ qi - yICTbHBIN MOKa3aTeNb BBIICIIEMOr0 3arpA3HSIONIETO BEIIECTBA CBAPOYHOTO
Marepuana, I/Kr;
Q — pacxoj cBapOYHOTO MaTepuasa 3a 4yac MpOBEJCHUSI CBAPOYHBIX paldOT, KT
Kwmo — ko3¢ dunment mectabix otcocoB, Kyo=0,7.

BastoBbeie BRIOPOCHI OIIpeACsAtoTCsS 10 hopmyJie:
Bi=q; Bp-K,, 1075 r/c,

r7i€ qi - YAETIbHBIN MOKa3aTelb BbIACISEMOr0 3arpsi3HAIOIIETO BEIIECTBA CBAPOYHOT O
MaTepuaia, I/KT;
Bp —Macca cBapoUHBbIX MaTEpHAJIOB, PACXOAYEMBIX 3a T, KT;
Kwmo — ko3¢ dummment mectHbIx 0TcocoB, Kyo=0,7.
Takum o0pa3oM, MaKCUMalbHO Pa30BbI€ BEIOPOCHI PABHBI:
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IS JKeJie3a OKcua:
M=10,69-5,025-0,7/3600 = 0,01045r1/c;
JUT MapraHia:

M=0,92-5,025-0,7/3600 = 0,000899r1/c;
JUISI IBUTK HEOpraHuueckou ¢ coaepxanuem Si02 20-70%:
M=1,4-5,025-0,7/3600 = 0,00137r/c;
1u1st GTOPUIOB:

M=3,3-5,025-0,7/3600 = 0,00322r/c;
s pToprUcTOro BOAOPOIA:
M=0,75-5,025-0,7/3600 = 0,000733r/c;
U1 a30Ta IUOKCUAA:
M=1,5-5,025-0,7/3600 = 0,00147r/c;
IUIs yTIepo/ia OKCUAA:
M=13,3-5,025-0,7/3600 = 0,013r/c.

BanoBbie BBIOPOCHI paBHBI:
IUISL KeJe3a OKCUaa:

My1,3 =10,69 - 11578 - 0,7 - 107% = 0,08667/r;

JUTSL MapraHia;

My143 =0,92 - 11578 - 0,7 - 107¢ = 0,0074571/r;

JUISL TIBUTH HeopraHudeckoi ¢ comepxkanueM Si02 20-70%:
Myg0g =1,4-11578-0,7 - 1076 = 0,01137/1;

17151 PTOPHUIOB:

Mysaq =3,3+11578-0,7 - 1076 = 0,02671/r;
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1St GTOPUCTOTO BOAOPOAA:

Myz4, =0,75- 11578 - 0,7 - 10~® = 0,006081/r;
JUIS a30Ta TUOKCUIA!

Myz0, =1,5+11578-0,7-107° = 0,01221/r;
JUTSL YTJIepo/ia OKCUIA:
My33,=13,3-11578-0,7-107% = 0,107 71/r.

CornmacHo [9] mpu 3a4mcTKe CBapHBIX IIBOB BBIJICISIOTCS CJICIYHOIIUC
3arps3HSIONINE BellecTBa: Mblib adpazuBHas B koummuectse 0,014 r/c (0,104 1/ron)
U TIbUIL MeTasunaeckas B konmdectse 0,022 r/c (0,16).

[Ipu pactapuBanuu u nepenuBaHuu rpyHT-3Maiiu AC-1154 B 6e3Be031yITHBIM
pacubUIUTENh corjacHo Tabsuie Al8 BbIIENSAIOTCS CleAyIollMe BElecTBa: YauT-
CIIUPUT, KCUJIOJ, CONbBEHT. Ho, Tak Kak MX BBLAENAETCS OYEHb MaJlo, UMU MOXHO
npeHedpeyb B pacyeTax.

Pacyer oOpa3oBaHus 3arpsi3HAIOLIMX BEIIECTB IPU MOKPACKEMETAIIINYECKOTO
KapKaca IMPOU3BOJUTCS B COOTBETCTBHH ¢ [11].

Pacuer MakcumanpHOTO BBIOpOCAa I-TOTO  3arpsi3HSIOIIETO  BEIECTBa
OPOU3BOIUTCA JUIsI ONEpalvii IOKPaCKM M CYIIKM OTACIBHO II0 KaKIOMY
KOMIIOHEHTY 110 popMyJiam:

JUISL B3BEILICHHBIX BEILECTB IIPU OKpAce MPU OTCYTCTBHH MECTHBIX OTCOCOB:

. P 8,100 1,)-K, - (1-7)- (A-7,)

by , T/c;
l 10-3600

JUISL JIETYYUX BELIECTB MPU OKPACKE ITPU OTCYTCTBUU MECTHBIX OTCOCOB:

_R-6,-(00-f,)-A-n)-A-1,)-5
1000- 3600

, T/c;

AJIA JICTYUHX BCIICCTB IIPHU CYIIKC ITPH OTCYTCTBHU MCCTHBIX OTCOCOB!

_Poy T, (on)--n)-8
“ 1000- 3600

, T/c,

rae P,- macca JIKM, pacxomyemoii Ha BBITIOIHEHHE OKPACOYHBIX padoT, Kr/4ac;
P - macca mokpsitust JIKM, BeicymuBaemoro 3a 1 gac, kr/4ac;

0, - noxnst JIKM, norepsiHHOTO B BUIE a3po30:s (tadmuma A19), %;
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f - moxns netyueit wactu B JIKM (rabnuua Al18), % macc.;
&, - Iapbl PACTBOPHTEIIS, BBIIETUBIINECS IIPH OKpacke (Tabmuua A19), %;
5; - Tapbl PaCTBOPHUTEIIS, BBIJCIUBIINECS MPH cyiike (Tabuma A19), %;

0, - cojiepiKkaHue I-TOro KOMIoOHeHTa B yietydeit yactu JIKM (tabmuna A18), %;

n — 3(0(}EKTUBHOCTh MECTHBIX OTCOCOB, B JOJSAX €IUHUILI (NIPU OTCYTCTBUU
JTaHHBIX 00 3 (PEKTUBHOCTH MECTHBIX OTCOCOB IIpUHUMAaeETCs paBHbIM 0,8);
1], - CTETNICHb OYHMCTKH I-TOTO 3arpsi3HSIOIICIO BEIIECTBA B YCTAHOBKE OYMCTKE

rasa, B JOJISX €JUHHULIBI,
K_, - IONPaBOYHbIH KOI)DUIMEHT, yIUTHIBAIOIIMA IPABUTAIIMOHHOE OCAKICHUE
KPYITHOAMCIIEPCHBIX TBEpABIX YacTull ( K = 0,4- st asposons JIKM).

IIpy HaNMYUK JAHHBIX O IPOM3BOJAMUTENLHOCTH CIOCO0a OKpariuBaHus (M2%/4)
macca JIKM, ucnosib3yeMoro isi MIOKPBITHS MOKET OBITh OnpejiesieHa o Gopmyie:

P,=0001-S, - m,, xr/u,

2

rae m, - pacxox JIKM Ha okpammBaHue | M“ IOBEPXHOCTH, /M2 (Mo MaHHBIM

NPEINPUATHS WX HOPMBI pacxo/ia);
S - IPOM3BOAUTENLHOCTE CIIOCO0A OKPAIIMBAHUS, M/,

q

Pacuet BasioBBIX (TOIOBBIX) BEIOPOCOB IIPH OKPACOYHBIX paboTax:
JUTSL B3BEIICHHBIX BEIIECTB IPU OTCYTCTBHHA MECTHBIX OTCOCOB:

M =M; -T-3600-10°, 1/r,

rae M - BEIOPOCHI I-TOTO 3arps3HSIONIETO BEIIECTBa, I/C;

T — obmras mpoAoKUTEILHOCTD onepalinii Hanecenus JIKM 3a rop, dac;
JUIS1 IETYYUX BEIIECTB MPU OTCYTCTBUM MECTHBIX OTCOCOB:

M' =M, -T-3600-10°, v/r,

rae M - BBIOPOCHI I-TOTO 3arpsA3HAIONIETO BEIECTRa, I/C;

T — obmas mpoAoKUTEILHOCTD onepaniuii Hanecenus JIKM 3a rop, dac.
Pacuer BasioBBIX (FOAOBBIX) BEIOPOCOB MPHU CYIIKE MPU OTCYTCTBUU MECTHBIX
OTCOCOB:

M. =M_-T -3600-10°, 1/r,

rae M - BBIOPOCHI i-TOTO 3arpsA3HSIONIErO BEIECTBA, I/C;

T. — ob61m1as npo0HKUTETbHOCTD onepannii Hanecenus: JIKM 3a rog, gac.
CrnenoBaTenbHO:
macca JIKM, ncnosib3yeMoro aJist HOKpPBITHS:
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P,=0,001-134-167= 22,38, kr/y;

MaKCHUMAJIbHBIA BBIOPOC B3BEIIECHHBIX BEIIECTB MPU OKPACKE:

oo _ 2238 25-(100-47)-04- (- 0)- (1-0)

oi =033, r/c;
10- 3600
MaKCUMaJIbHBIN BEIOPOC KCHIIOJA IIPH OKPACKE:
M, = 22,38-23-(100-47)- 1-0)- 1-0) -85: 064, t/c:
1000- 3600

MaKCHUMAaJIbHBIN BBIOPOC yalT-CIUPUTA MPU OKPACKE:

_2238:23-(100-47)- 1-0)- (1-0) -5

MOi
1000- 3600

= 0,038, r/c;

MaKCUMaJIbHbIMN BBI6pOC COJIbBCHTA IIPpU OKPACKC:

22,38-23-(100-47)- (1-0) - (1-0)-10
o 1000- 3600

M = 0,076, r/c;

MaKCHMAaJIbHBIN BHIOPOC KCUJIOJIA TIPH CYIITKE:

 48.-77-47-(1-0)-(1-0)-85

MCi
1000- 3600

=041, r/c;

MaKCUMaJIbHbIN BBIOPOC yalT-CIIMPUTA MPU CYLIKE:

_48:77-47-(1-0)- (1-0)-5

MCi
1000- 3600

=0,024, r/c;

MaKCHUMaJIbHbBI BHIOPOC COJILBEHTA MPH CYIIIKE:

| 48-77-47-(1-0)- (1-0)-10

MCi
1000- 3600

=0,048, r/c;

BaJIOBBIN BHIOPOC B3BEIICHHBIX BEIIECTB IPU OKPACOUHBIX paboTax:

M =033-780-3600-10° = 093, 1/rozx;
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BaJIOBBIN BHIOPOC KCUIIOJIA MTPU OKPACKE:

M =0,64-780-3600-10° =18, 1/rox;
BaJIOBBIN BBHIOPOC yalUT-CIIUPUTA MPU OKPACKE:
M =0,038-780-3600-10° =011, t/rox;
BaJIOBBII BHIOPOC COJIbBEHTA MPHU OKPACKe:
M' =0,076-780-3600-10° = 0,21, 1/rox;
BaJIOBBIN BHIOPOC KCHUJIOJIA MTPH CYILKE:

M =041-1300- 3600-10° =192, 1/rox;
BaJIOBBIN BBHIOPOC YaWT-CIIUPUTA MPU CYIIKE:
M =0,024-1300- 3600-10° = 011, 1/rox;
BaJIOBBIN BHIOPOC COJIbBEHTA MPH CYIIIKE:

M =0,048-1300- 3600-10° = 0,23, 1/ro.

3.24 Pacuer o0pazoBaHusA 3arpsi3HSAIOIIAX BellleCTB Ha
3aKJII0YHTEJBHBIX ITANax NPON3BOACTBA

K 3akiounTenbHpIM 3TanaM Mpou3BOICTBA OTHOCSTCA

ecOOpKa MIKOJBHOM MapThl ralkaMu, OOJITaMH, MIATUKOBBIMU 3ariyIIKaMH C
IMOMOIBIO TA€YHOI0 KJIF0Ya;

®YIIaKOBKA IIKOJIBHOM MAPTHI YIIAKOBOYHOU CTPETY IUIEHKOM;

®TPAHCIIOPTUPOBKA MPOAYKIMU Ha CKJIaJbl XPAHEHHUS] TOTOBOM MPOAYKIHUU C
IIOMOIIBIO aBTONIOTPY34HKa;

®XpaHEHUE IIKOJIbHBIX NapT;

®OTIIpaBKa IIKOJIbHBIX MApT MOTPEOUTENSIM.

Ha srane cOopku mapThl 3arpsi3HSIONINE BELIECTBA BBIACISIIOTCS TOJBKO MPHU
3aKpy4MBaHUU OONTOB W Taek. Ho maHHBIe BBICOOPHI HACTOJIBKO MaJbl, YTO WUMU
MOXHO MPEHEOPEUb.

Ha »rtame ynakoBKM IIKOJBHBIX NapT CTPETY IUICHKOW 3arps3HsAIoNIne
BEIIIECTBA HE BBIJACISAIOTCS.

3arpsi3HAOIIME BEHIECTBA TAKXKE HE BBIACISIOTCS Ha JTale XpaHEHHUS
IIKOJIBHBIX MapT.
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Ha sranmax TpaHCHOPTUPOBKM FOTOBOM MPOIYKLUMHU HA CKJIAJ U €€ OTHPAaBKU
MOTPEOUTENSIM 3arpsI3HSIONINE BEUIECTBA BBIIESAIOTCA TOJIBKO OT aBTOTPAHCHOPTA.
JlanHblii pacuet ObUI Tpou3BeeH B myHKTe 3.1.1.

3.3 Pacuyer 00pa3oBaHus 3arpsS3HAIONIMX BelECTB OT TEIVIOreHepaTopa

Pacyer mpou3BOUTCS B COOTBETCTBHH C [7].

Tabnuia 40 - Jlanusie nis pacuera

TommBo Masyr
Mapka Cepnuctsiii 40
Kotnoarperar Termoreneparop GRV 120KBT
KosmuecTBo 1

B, 1/ron 3000
WP, % 1,5

AP, % 0,12
Sf{)]l’ % 0’2

Sy, % 0,2

C?, % 83,8

H, % 11,2
NP+, % 0,8

Q. % 40,4

a 1,4

qs , % 0,2

qs , % 0,1

F , m? 4,8

3.3.1 PacueTt 00bemMa cyXuXx JAbIMOBBIX I'a30B

O0beM Cyxux ABIMOBBIX T'a30B IIPU HOPMAJBHBIX YCIOBHUSIX PAaCCUUTHIBACTCS
o ¢popmyiie:

Vcr:V;?_i_(a'])'VO'VIO-IZOa

rae VO, 1% V2, , — cOOTBETCTBEHHO 0OBEMBI BO3IyXa JBIMOBBIX T'a30B M BOSHBIX
MapoB MPH CTEXMOMETPHYECKOM CKHIaHUM ofHOro kumorpamma (1xm®) Tommusa,
um [xe (mm [um®).

JInst TBEpAOro M KUAKOIO TOIUIMBA PACUET BBIIOJHAIOT MO XUMHUYECKOMY
COCTaBY CXKUTaeMOT0 TOTUTHBA TI0 (popmyiam:

7=0,0889(C"+0,3758,+,)+0,265H"-0,03330';
Vio=0,111H"+0,0124 W +0,01611";

Cr > SZ +K
Vo=V ros Vi, Vii20=1,866 —=—2 40,7977 +0,8 - + V0,
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rae C", g4 H",0",N" — COOTBETCTBEHHO COJIEpP)KaHUE YIIEpPOaa, Cephl

(opranuyeckoil W KOJTYEJaHHO), BOJOpOJa, KUCIOPOJa U a30Ta B paboyeil macce
TOILTHBA, %0;
W7 — BnaxxHocTh paboueii Macchl TOILNBA, Yo.

17=0,0889(83,8+0,375-0,2)+0,265-0,4-0,0333-0,4=7,55 um>/xr;
710=0,111-0,4+0,0124-1,5+0,0161-7,55=0,184 um/kr;

V?=1,866%03075‘°’2+0,79-7,55+0,8 %+0,184=7,71 HMO/KT

V.,=7,71+(1,4-1)-7,55-0,184=10,55 um>/xr.
3.3.2 PacueT BBIOPOCOB Ma3yTHOM 30/1bI B lepecyeTe HA BaHAAUIl

Ma3syTHasi 30712 TpPEACTaBIAET COOOW CIOXHYIO CMECh, COCTOSIIIYIO B
OCHOBHOM M3 OKCUJIOB METaJUI0B. bUOJOrHYeCcKOe €€ BO3/IEMCTBHUE HA OKPYKAOIIYIO
Cpeay paccMaTpuBaeTcsl Kak BO3JACICTBHE €OWHOrO Lenoro. B kauyecTse
KOHTPOJIMPYIOLIETO MOKAa3aTeNsl MIPUHAT BaHAAHM, 110 COAEPKAHUIO0 KOTOPOTO B30JIE
YCTaHOBJIEH CaHUTapHO-ruruennyeckuii Hopmatus (I11K).

CyMMapHOe KOJIMUeCTBO Ma3yTHOM 30116l (My;) B IepecyeTe Ha BaHaAuH, B T/C
WIH T/TOJ1, MOCTyNaromniel B atMmocepy ¢ JbIMOBBIMU ra3aMu KOTJIANPHU CHKUTAHUU
Ma3yTa, BEIUUCISIIOT MO (opMyJie:

M, -
100

M M3 = GV B((l_ 77{)(’ 1_

rae Gy - KomnyecTBo BaHaAus, HaxosIerocs B 1 T Mma3yTa, 1/T.
G, =22224",

re & - (haKkTHYecKoe cojep kaHue IeMeHTa BaHaaus B Mma3yte, &, = 0,012,
10* -ko>puimenHT nepecuera;

G, = 2222 -0.12 = 266,64;

B - pacxox mazyra, B=3000 1/t;

N,. - JOJIS BaHAAWsI, OCEHAIONIETO C TBEPJbIMU YAaCTUIIAMH HA TOBEPXHOCTHU
HarpeBa Ma3yTHBIX KOTJIOB, KOTOPYIO MPUHUMAIOT PABHOM:

0,07 - mns KOTIOB ¢ TPOM. MapoIeperpeBaTeIsiMU, OYHCTKA TOBEPXHOCTEH
KOTOPBIX MMPOU3BOJUTCS B OCTAHOBIIEHHOM COCTOSIHUU;

0,05 - mns xoTmoB 0O€3 MpoOM. MapomeperpeBaTesie NMPH TEX KE YCIOBHUSIX
OYHUCTKH.

N, - CTENEHb OYMCTKM JBIMOBBIX Ta30B OT Ma3yTHOW 30Ibl B

30JI0yJaBIMBAOIIMX yCTaHOBKaX, 1, =0 %;
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Ky - K09 DHUIMEHT IepecyeTa; IpH ONpeeIeHuH BEIOpocoB B T/rox: K, = 108,

M, = 266,64 -3000 - (1 - 0,05) (1 — =) - 107° = 0,76 1/roz,

3.3.3 Pacuert BbIOPOCOB cepbl OKCH/I0B

CyMMapHOe KOJIMYECTBO OKCUIOB CEPBI Myp,, BEIOpACBIBAEMBIX B aTMOChEpyY
C ABIMOBBIMH Ta3zaMu (T/C, T/TOJT), BRIYUCIISIOT 110 (hopmyIie:

Msp,=0,02BS" (1"7302) (1-:1;02),

rae B — pacxoj HaTypanbHOTO TOIUTMBA 32 pacCMaTpUBAEMBIH nepuo, r/c (1/ron);
S’ coneprxanue cephl B TOIUIMBE Ha pabouyro mMaccy, %;

’

71502 - 10JI1 OKCHUI0B CCPBI, CBA3BIBACMbIX Hequei/'I 30JI01 B KOTIIC,

"

71502 — H0JII OKCHAOB CCPbI, YJIABIMBACMBIX B 30JIOYJIOBUTCJIC TIIOIIYTHO C

yJIaBJIMBAHUEM TBEPbIX YACTHII.
Mgp,=0,02-3000-2-(1-0,02) (1-0)=117, 1/ron=3,729 r/c.
3.3.4 PacyeT BbIOPOCOB yIjiepoaa OKCHIA0B

Pacyer  kommuecTBa  BBIOPOCOB Mo BBINOJHSAETCS TIO  JaHHBIM
MHCTPYMEHTAJIBHBIX 3aMEPOB B COOTBETCTBHUH C pa3fesioM | maHHONH MeToauKH.

[Tpu OTCYTCTBHM NAaHHBIX WHCTPYMEHTAIBHBIX 3aMEPOB OIICHKA CYMMAapHOTO
KOJIMYECTBa BHIOPOCOB OKCHJIOB yTJIepona, I/c (T/Toa), MOXKET OBITh BBHITIOJIHEHA 10
COOTHOIIICHHIO:

3 q
MCO:10 BCCO( '1_(;0) y
riae B — pacxon TorumBa, 1/C (T/TON);

Cco — BBIXOJ OKCHJIA YTJIEpOJa NPU CKUTAHWH TOIUIMBA, I/KT (I/Hy’) MM KI/T.
PaccuutsiBaeTcs o dopmyiie:

Cco=4q;RQ; ,

IJie ¢, — MOTEPH TEIUIA BCIEIACTBHE XUMUYCCKOM HETIOJIHOTHI CTOPAHHUS TOILIHBA, %o,
R—xo>dpunueHT, yIuTHIBAIOMNN OO MOTEPU TETUIa BCIEACTBUE XUMUUYECKON
HETMOJIHOTHl CTOPaHMsl TOIUIMBA, OOYCJIOBJICHHYIO HaJUYueM B MPOAYKTaxX
HETOJIHOTO CTOPAaHMs OKCHJIA YTIIepoaa; MPUHUMAETCS NIl TBepaoro Torusa - 1,0;
Maszyrta - 0,65; raza - 0,5;
Q; — HU3LIAS TEIJIOTa CrOPAHMs HATYpalbHOro Tommusa, MJIx/kr, (MIx/am3);
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q 4 MMOTCPH TCILJIa BCJICACTBUC MEXaHUYECKOM HEMOJHOTEHI CropaHus TOIIMBA,

%. [Ipu OTCYTCTBHM 3KCIUTYaTAITMOHHBIX JAHHBIX 3HAYCHUS (3, CUIIPUHUMAIOTCS TI0
tabnuue A20.

Crp=0,2+0,65-40,4=5,252 r/kr ;
Mco=1073000-5,252 (1- =) =15,74 1/ron=0,499 r/c .

3.3.5 PacueTt BBHIOPOCOB 230Ta OKCH/IOB

J171s1 KOTI0B, 000PYI0BAaHHBIX TOMKAMU C HETIOJIBHXKHOM, IIEMTHOMN PEIIeTKOM, ¢
ITHEBMOMEXaHUYECKUM 3a0pachiBaTelieM W JJig TOMOK C HAKJIOHHOM PEIIeTKOM
CyMMapHO€ KOJUYECTBO OKCHJIOB a30Ta noxB mepecuere Ha NO,; (B 2 ¢, m 200),
BBIOpAChIBaEMBIX B aTMOC(Epy C ABIMOBBIMH T'a3aMH, PACCUUTHIBACTCS IO popMYyIIe:

Myo. =B, 0 Kno,B,Ba(1 = Br)(1 = Bo)k,

e B,— pacueTHblii pacxoj TOIIKBA, KI/¢ (T/T0M), ONpeaenseMbld no popmyie:

5,5 (1-35)

rne B — dbakrtudeckuii pacxo TOIIMBA HA KOTEN Kr/c (T/rox);
(4 — NIOTEPH TEIJIa OT MEXAHNYECKOW HETIOJHOThICTOpanus, %;
Q/ —Hu3Imast TeTUI0Ta CropaHus Toruinea, MJK/Kr;
K ,502 —yJeabHBIA BBIOPOC OKCHJIOB a30Ta MPU CKUTAHUU TBEPAOrO TOIUIMBA,
r/MJIx.
Bennunna K IgozpaCCLII/ITLIBaeTCH o ¢opmyiie:

Kyo,=0,01¥D + 0,1,,

rae D — dpaktuueckast maponpon3BOIUTEILHOCTh KOTIIA, T/4.
B, - OespasmepHblii KOIDPUIKMEHT, YYUTHIBAIOIMA TEMIIEPATYPY BO3/YyXa,
M0/IaBa€MOT0 JIJIsi TOPEHUSI, PACCUUTHIBAETCS IO PopMyIie:

B =1+ 0,002(t.; — 30),

rae t.; — TeMieparypa ropsiuero Bozayxa, °C;

B - 6e3pa3zmepHbii KO3GOUIMEHT, YIYUTHIBAIONMN BIMSHUE W30BITKA BO3IyXa
Ha 00pa3oBaHME OKCHUJIOB a30Ta MPU CXKUTAHUU MasyTa, §, = 1,113;

fBr — 06e3pa3sMepHBIMKOd(PPUIIMEHT, YUYUTHIBAIONIUN BIUSHUE PEIUPKYIISIIAN
JLIMOBBIX T'a30B, MOJaBAEMbIX B CMECH C JIyThE€BBIM BO3JYyXOM Ha KOJOCHUKOBYIO
peleTKy, Ha 00pa30BaHKUe OKCUOB a30Ta:
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p,=0,17r,

IJle T—CTENEHb PEUUPKYJIALMH IBIMOBBIXTa30B, %0;
Ki— Koa(duimeHT mnepecdyera; NMpPU ONPEACICHUM BHIOPOCOB B TIpaMMmax B
cexyHAy k, = 1; Ipu onpeeneHuu BHIGPOCOB B TOHHAX B rof k, = 105,

0,1} .
B,=3000- (1-125) <2997 1/rox ;
g =22-8 417 MBr/M? ;
ro48

B: =1+ 0,002(120 — 30) = 1,18 ;
K}o,=0,01V265 + 0,1 = 0,263 r/MJTx;
Myo,=2997-40,4-0,263-1,18-1,113(1-0) (1-0)-10=41,82 1/ron=1,33r/c .

3.3.6 PacueT BbIOpOCOB OeH3(a)mupeHa

CyMMapHOe KOJIMYECTBO OeH3(a)mupeHa, BbIOpachIBaeMbIX B aTMocdepy C
JLIMOBBIMU Ta3aMH (T/c, T/TO/), BBIYUCISIOT IO (popMyJIe:

ME(a)H:CE(a)H VceBpkn )

rae Mgy — KOHUEHTpauus OeH3(a)lupeHa B CyXHX JbIMOBBIX TIa3ax IIpu

CTAHIAPTHOM KO3((UIHEHTe N30EITKA BO3AyXa “©= 1,4 1 HOPMANBHEIX YCIOBHUSX,
Mr/MS;

V,..—00BbeM CyXHuX IBIMOBBIX Ta30B, 00pa3yIOIIUXCs MPU MOJHOM cropaHuu |
kr (1 M%) TonnuBa;

Bp — pacYeTHBIA Pacxo]l TOILINBA,T/TO/;

k, — koapdunuent nepecuera. [Ipu omnpeneneHnn B rpaMMax B CEeKyHIY kp=
0,278-10%; npu onpezeeHNK BEIOPOCOBB TOHHAX B roj k,=10°.

Konnerpanuio Oen3(a)nupeHa B CyXMX JbIMOBBIX Tra3ax KOTJIOB MaJloi

MOIIIHOCTH TIPU CIIOEBOM CKUTaHuM TBepAbIX TomnuB Cg, (MI/HM>), NpUBEIEHHYIO K
n30BITKY BO3ayXa B razax ar = 1,18, paccuutsiBator mo ¢popmyse:

:10_3 ) R(0,34+0,42:1073q,)
e38(ar—1)

Con KyKpKcr,
rae R — koo PuImeHT, yauThIBarouii criocod pacmbuieHus ma3zyta, R=1;

K7 — k09 GUIMenT, yquThIBAIOIMI HArpy3Ky KoTia, K;=2,

Kp — xoaddumment, ydIuTHIBAIOMMI BIWSHWE HArpy3KH KOTJa Ha
KOHIIEHTpaluio OeH3(a)nupeHa B mpoykrax cropanusi, Kp = 1,4;

Ker — k03 UIMEHT, YYUTHIBAIONIMI BIUSHHE CTYIEHYATOrO0 CXKUTHUS Ha
KOHIIEHTpaluio OeH3(a)nupeHa B mpoaykrax cropanus, Ker = 2;

q,, - TEIJIOHANPSKEHNE TOMOYHOro oobeMa, KBT/M3, onpenensercs no popmyie:
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_ BrQ{

v VT’

rae Q] —Hu3Ias TermoTa Cropanus Tomirusa, MJK/Kr;
Vr - 00beM TOMOYHON KaMepbl, M

_2997-40,4
Qv = 11,27

=1 0-3 1(0,34+0,42:1073-10743,46)

3

= 10743,26, xB1/M>

C6n 238(1,18-1)

2:1,42=0,0137, mr/am®,

M(5yn=0,0137-107710,55-1077-2997-0,278-10°=120,42-10"" r/c;

M,

TOIg ()11

CgeneM naHHbIe pacyeTa B Tabnuily 41.

Tabmuia 41 — BeIOpOCH! OT Temioreneparopa

=0,0137-107°-10,55-107°-2997-10°=0,433-101/ron.

HaunmenoBanme M, /e M., T/roa
3arps3HSIONIETO BEIIeCTBa
A30Ta IMOKCUL 1,33 41,82
bens(a)mpen 120,42-16 0,433-10
Cepbl THOKCH]T 3,729 117.,6
MasyrHas 30712 0,024 0,76
Yriepoaa okcua 0,499 15,74
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4 Pacyer pacceMBaHHUsl 3arpsi3HSIOIIMX BelIeCTB OT TO4YE€YHOIrO
HCTOYHUKA

Pacuer paccenBaHMs 3arps3HSIOIIMX BEIIECTB B aTMoc(epe NMPOU3BOAMUTCA
cornacuo [15].

HcTouHuk paccerBaHUsl 3arpsA3HSIONIMX BEUIECTB SIBISAETCS OJMHOYHBIM,
BBIOpOC B aTtMoc(epy OCYIIECTBISIETCS IMOCPEICTBOM TpPyObl TEIJIOT€HEepaTopa.
Pacuéramu omnpenenstorcss pa3oBble KOHIEHTpauuu, oTHocsmuecss k 20-30-
MHMHYTHOMY WHTepBally ocpenHeHus. IIpu pacuére npuseMHbIX KOHLEHTpALUH
YUUTBHIBAIOTCS METEOPOJIOTMUECKUE YCIOBUA M KO3(P(UIMEHTHI, ONpeAeIstonne
YCIIOBUSI paCCEUBAHUs 3arpsA3HIONIMX BellecTB B aTMochepy ropoaa Kpacnosipeka.

Pacuér paccenBanus 3arps3HAIOMIMX BEUIECTB MIPOU3BOAUTCA OT OJUHOYHOIO
UCTOYHUKA KPYIJIOTO CEYEeHHs] — TPyObl TEIIoreHeparopa Mo METOAMKE pacuera
KOHIEHTpPALMI B aTMOC(EpHOM BO3IyX€ 3arpsA3HSIONIUX BEIECTB:

® a30Ta JUOKCHJ;

e OcH3(a)muUpeH;

e MasyTHas 307a;

® Ccepbl TUOKCHU];

® yIJIepoJa OKCHJI.

MaxkcumanbHOE 3HaYeHHE NMPU3EMHON KOHLIEHTPALUU BPEIHOTO BEIIECTBA Cy
pu BbIOpOCE ra30BO3AYIIHONW CMECH U3 TOUEYHOI'O MCTOYHHUKA C KPYIJIBIM YCThEM
JOCTUTAETCs TPU HEOJIaroNnpHUsATHBIX METEOPOJOTHUYECKUX YCIOBUAX HAa PACCTOSHUU
Xu OT UICTOUHHUKA U ollpesensercs no Gopmyiie:

_A-M-F-m-nn 3
Cy = At Mr/m>

riae A — kodpUIHMEeHT, 3aBUCAIIUN OT TeMIIEpaTypHOU cTpaTU()UKAIIMN aTMO-
chepsl, npuauMaetcs paBHbIM 4 = 200;

M — macca BpegHOTO BeIIEeCTBA, BHIOPACHIBAEMOTO C JBIMOBBIMU Ta3aMu B
aTMocdepy B €AMHUILY BPEMEHH, T/C;

F — 6e3pasmepHbIii K03GOHUITUEHT, YIUTHIBAIOIINN CKOPOCTh OCEIaHMS BPEIHBIX
BEIIECTB B aTMochepHOM BoO3ayxe. 3HaueHue Oe3paszmepHoro kodddummenta F
MpPUHUMAETCS paBHBIM | /1 ra3000pa3HBIX 3arpsi3HUTENCH W paBHBIM 3 I
TBEPABIX 3arPSI3HUTEIICH;

m ¥ N — KO3PPUIMEHTHI. yYYUTHIBAIONINE YCIOBUS BBIXOJA Ta30BO3YIIHOMN
CMECH U3 YCThsl HCTOYHUKA BHIOPOCA;

n — Oe3pasMmepHbIil  KO3(DGUIMEHT, YUYUTHIBAIOMIMNA BIWSHHE penbeda
MECTHOCTH, IPUHUMAETCS PaBHBIM 77 = 1;

H — BpIcOTa MCTOYHWKA BRIOpOCA HAJ YPOBHEM 3€MJIM, MPUHUMAETCS PAaBHOMN
H=25 wm;

V1 — pacxoJi ra30BO3AYILIHON cMecH, M/c, onpeaenseMblii o popmyIe:

“wy, M/,
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rae D — nuamerp ycThs HCTOUHMKA BBIOpOCa, TpuHUMaeTcs paBHbIM D =1 m;
@, — CPeIHsIsl CKOPOCTh BBIXOJA ra30BO3JAYIIHOW CMECH M3 YCTbi MCTOYHHUKA
BbIOpOCa, MPUHUMAETCSI pABHOM = 5 M/C.

3,14 - 12

V= -5=3,93m/c;

AT — pa3HOCTh MEXIy TeMIepaTypoi BhIOpachIBA€MOIl ra30BO3YIIHON CMECU
T, = 120°C u temnepaTypoit okpy:xatoiiero atmochepnoro Bo3ayxa Ty = 248C: AT
=96°C.

3nauenne KOI(OUIMEHTOB M © N ONPEOCNIAIOTCS B 3aBUCHMOCTH OT
napameTpoB f, w, vy 1 fe 10 hopmynam:

wo‘D_
f=1000 2—;
—1000- 2L — 042
f= 25296 o
3[vy - AT
VM_ ,
H
VM_s 3,93 96:2’47,
25
=13 22
[ 5[—{
vo=13-2==0,26:
M 2§
£, =800 (v)?*;

£, =800 - (0,26)° = 14,06.

ITpu f < 100 ko3¢ dummreHT M paccuuThiBaeTCs 1Mo Gopmysic:

1 -
T 06T+ 017+ 034- 3
I

m= =1.015.
0,67 +0,1-,/0.42+034-3/0.42 ’

Koaddurment n=1 npu f < 100 onpenensiercs B 3aBUCHMOCTH OT Vy>2.

3HaueHWe OMacHOM CKOpOCTH Uy, Ha YpoBHE durorepa, MpU KOTOPOH
JIOCTUTAETCSl HanOOJIbIlIee 3HAYCHHE MPU3EMHON KOHIIGHTPAIIMU BPEIHBIX BEIIECCTB
cw, ipe £ <100 m 0,5< vy<2 onpenensiercs mo popMmyiie:

uy =vy(1+ 0,12\/7), M/C;
u,, = 2.47(1+0,12v/0,042)=2,66 m/c.

Pacctosinme Xy OT MCTOYHHMKAa BBIOPOCOB, HAa KOTOPOM MpHU3EMHAs
KOHIICHTpALUS ¢ IPU HEOJAronpUsTHBIX METECOPOJIOTUUYECKUX YCIOBHUSX TOCTUTAET
MAaKCUMAJIbHOT'O 3HAYEHUSI Cy, OTIpeeNsieTcs no popmyiie:
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5-F

-d - H, M,
4

Xy =

rae F — 6e3pasmepHblil KOADPUIMEHT, YUUTHIBAIOIIUN CKOPOCTh OCETaHUs BpE/I-
HBIX BEILECTB B aTMOC(EpHOM BO31yXe, MIPUHUMAETCS PaBHBIM: JJI1 ra3000pa3HbIX
3arpsizaurteneit F =1, nis tBepapix — F = 3;

d — Oe3pa3smepHbIii KOAPGUIUEHT, TPH Vi >2 KOTOPBIA pPaCCUMTHIBACTCS 10

dbopmyie:

d=Tvhy - (1+028-37);
d=7-v247-(1+0.28 - 0,42 ) = 13,312;

JJIA F33006p83H]'::IX HaCTHUIIL.
5-1
Xy = 13,312:25 =333 u;
AJIA TBCPAbIX YaCTHIL:
5-3
X, = = - 13,312:25=166,5 m.

Taxum 00pa3om, 1JIs pacueTa MpuMeM clieayroiiue paccrosaus: 166,5 m, 300
M, 333u, 470 Mm.

[lpu omacHOW cKOpocTH BeTpa U, TPHU3EMHAas KOHIEHTpPAIUsS BPEIHBIX
BelecTB C B atMocepe Ha Pa3IMIHBIX PACCTOSHHUSAX X OT MCTOYHHKA BBHIOpOCa
ompenensercs mo hopmyre:

c=358] " cy, MI/M° |

rae S — 6e3pa3sMepHblid KO3 UITMEHT, ONpeIeIeMbIi B 3aBUCUMOCTH OT OTHO-
meHus X/Xy ¥ kodddumnmenta F mo popmynam.

S =3 (x/x)*-8" (x/x,)> +6- (x/x,)? npu x/x, <1;

1,13
S1= : 2
0,13 - (x/x,)* +1

npu 1 < x/x,, <8 .

J171s1 ra3000pa3HbIX YaCTHIL:

x = 166,5m: X/%, = 0,5 S, =3 - (0,5*—-8 - (0,5)° + 6 - (0,5)% =0,688;
x = 300M: X/%, = 0,95, =3-(09)*-8-(0,9)°+6-(0,9)>=0,9963;
x=333m: X%, =1, 8, =1,

X =470M : Xf%y = 1,4 ) = —=0

0,13-(1,4)2+1 = 0,904.

JInst TBEpABIX YACTHLL:
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x =166,5M: X/xy = 1, §; = 1;
x=333Mm: X%, = 1,8 S = ﬁ = 0,796;
x=333m: XX = 2 S) =

LD 0,743
X =470m : X/xy = 2,82 §; = ——=0

0,13-(2,82)2 +1

0,13-(2)2 +1
= 0,56.

KonnenTpaius ¢ Ha pacCTOSHUM X C y4eTOM (POHOBOM KOHIIEHTPALIUU B JOJIAX
ITIJIK paccuutsiBaeTcs 1o dhopmyiie:

_ g+
C = i y
K,

e ¢’ — KOHIIEHTPALKs i-T0 BELEeCTBA HAa PACCTOSHUM X, MI/M>,;
c.? — ponopas konuenrpamus i-ro emectsa (90% oT ITAK'yp.), Mr/ TIIK v p. —
TpeieNIbHO IONYCTHMAsk KOHIIEHTPAIHUs i-To BEIecTBa, MI/m> .

4.1 PacueTr KOHIEHTPALMi Ma3yTHOM 30J1bI B MepecyeTe HA BaHAANH

MakcumanbHOE 3HaUYCHHUE HpI/I3€MHOﬁ KOHIOCHTPAIUH Ma3YTHOﬁ 30JIbI B
IepeCcuUcTC HA BaHaHHﬁ:

_A-M-F-m-nn

C =
M H?3 [V AT

_200-0,024-3-1,015-1-1

C
M 25%2.3/3.93-96

, Mr/M>

=0,0032 mr/m° .

KoHuenTpamnus Ha pacCcTOsIHUAHM X:

x = 166,5m: 1665 =1-0,0032 =0,0032 Mr/M>;
x =300Mm: 2 =0,796 - 0,0032 = 0,0025 Mr/™>;
x =333Mm: 333 =10,743 - 0,0032 =0,0024 MI/M;
x =470m: ¢}0 =0,56 - 0,0032 = 0,00176 mr/m>.

KonnenTpamus cy; Ha pacctosauu x B 1oisax [1JIK mo dpopmyire:

c+f
C — —
HZ[KM.p.
166,5 _ 0,0032+0,0018 )
N T
0,0025 + 0,0018
A0 =2 T =0 174
0,002
0,0024 +0,0018
333 = 2200 =2 089;

0,002
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470 0,00176 +0,0018

Cos 0,002 =178

4.2 PacueT KOHLEHTPAUMd a30Ta TUOKCUIA

MakcuMaibHOE 3HAUCHUE HpPI3€MHOI>'I KOHOCHTPAOHUKU a30Ta JUOKCHU/IA:

c _A~M‘F‘m‘n-77 MF/M3'
M H?3[ViAT ’
200-133-1-1,015-1-1 3
Cy = =0,051 mr/m°.
M 25%-3/3.93-96 ’

KOHL[GHTpaI_[I/IH Ha PaCCTOsSHUU X.

x = 166,5Mm: 01665 = 0,688 - 0,051 =0,035 mr/m>;
x =300Mm: cjyp, —09963 0,051 = 0,0508 mr/m>;
x =333m: 0333 =1-0,051 =0,051 Mr/M

x = 470M: c47° = 0,904 - 0,051 = 0,046 MF/M

Konuentpauus Cyo, Ha paccrostiuu x B 1ossix [IIK no ¢popmyie:

cx+c

- HI[K’ ;

}v60625 _ 00350,4;018 _1.075:
013\/082 _ 0,05008; 018 _ 1 |54
013([%32 _ 0,051);0,18 _1.155;
HY = W - 1,13.

4.3 PacueT KOHIIEHTPALMH OKCH/IA yIjepoaa

MakcumanbHOE 3HaUeHUE MPU3EMHON KOHIIEHTPAIIMU OKCHJIa yIiIepo/a:

c _A-M-F-m-nn MF/M3'
M B3V AT '
200 0,499 1-1,015-1-1
Cy = =0,022 mr/™°>.

252.3/3.93-96

KOHHGHTpaI_II/IH Ha PaCCTOSIHUU X.

x = 166,5m: cpo® = 0,688 - 0,022 =0,015 Mr/v’;

x = 300Mm: c300 =0,9963 - 0,022 =0,0219 mr/m>;
x=333m: 0333 =1-0,022 =0,022 wmr/™>;
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x = 470m: cgi) =0,904 - 0,022 = 0,0199 mr/m>.

Konuentpanus Cco Ha pacctosauu x B nossx [1JIK mo ¢popmyne:

cr +c
Cc= T
K,
1665 0015 +4.,5 .
Cco” =~ =0903;
0,0219+4,5
2 = ——— =0,90438;
0,022 +4,5
cto = =5 =0,9044;
0,0199 +4,5
cco = ———— =0,904.

4.4 PacyeT KOHIEHTPALUMA cepbl AUOKCUAA

MaxkcuMaibHOE 3HaUCHHE HpH3€MHOﬁ KOHOCHTPAIUN IUOKCHUAA CCPHI:

c _A-M-F-m-nn MF/M3'

M H*3[ViAT ’
200-3,729-1-1,015-1-1

Cy = =0,168 mr/m’.

25%.3/3.93-96

KOHHGHTpaLII/I}I Ha PaCCTOsSHHUU X.

x = 166,5Mm: c1665—0688-0 168 =0,116 Mr/v>;
x = 300M: c3°° —09963 0,168 =0,167 Mr/m>;
x=333m: c333—1 0,168 =0,168 wmr/v>;

x = 470M: c47° =0,904 - 0,168 = 0,152 mr/m>.

Konuentpanus Cgp, Ha paccrosuuu x B foisx ITJIK mo dpopmyse:

. Cx-i-c
C i 2
HZ[K

166,5 _ 0116 +045_ .
Csoy° = =5 = L132;
300 _ 0,167+0,45 .
0 = = = 1,034
333 __ 0,168 + 0,45 . .
382 = =1,236;
470 __ 0,152 +0,45
CSOZ - T - 1,204‘

4.5 Pacuer KOHUeHTpauuii 6eH3(a)mupeHa

MakcumanbHOe 3HaUYCHHUE MTPU3EMHOM KOHIIEHTpalMKu OeH3(a)mupeHa:
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c _A-M-F-m-nn MF/M3'
M 23 TAT !
200 -0,000022-1-1,015-1-1
Cy = — =0,00000099 mr/Mm>.
25%-7/3,93 - 96

KoHuenTpanuss Ha pacCTOSHHH X:

x = 166,5m: coon = 0,688 - 0,00000099 = 0,00000068 mr/m;
x = 300M: ¢y = 0,9963 - 0,00000099 = 0,000000986 mr/m?;
x =333m: ciiyn = 1-:0,00000099 = 0,00000099 mr/m’;

x = 47 m: gy = 0,904 0,00000099 = 0,000000895 mr/m’.

Konuenrpanus Cg,)n Ha paccrosuuu x B q1ossx 1K no popmyie:

e
c=——";
K, ‘p"

(1665 _ 0.00000068 +0.0000009 _ | <.
B(a)I 0,000001 =
0,000000986-+ 0,0000009
L= = 1,886;

() 0,000001 ?

(333 _ 0.00000099 + 00000009 _ 1 o
B(a)N 0,000001 075
470 0,000000895 +0,0000009

“B@)m ~ 0,000001 =1,795.

[lony4yeHHble JaHHBIE 110 PACUETy pacCEMBAaHUS CBEJEM B Tabiuiy 42.
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Tabnuua 42 — Pe3ynbpTaTsl pacueTa pacCeMBaHMs 3arpsA3HAIOIINX BELIECTB B aTMOC(hepe

HaumenoBanue
3arpA3HAIONIETO M, r/c CLe6s . mr/m3 C299, mr/m® C333 5, Mr/me C3Z2, mr/v® 1K, p., Mr/m> Cy, Mr/m3
BEIICCTBA

A30Ta THOKCH]T 1,124 0,035 0,0508 0,051 0,046 0,2 0,18
bens(a)mupen 22-10° 68-10° 98,6-1¢F 99.10° 89,5-1¢ 1-10% 0,9-1¢°
Cepbl THOKCH]T 3,729 0,116 0,167 0,168 0,152 0,5 0,45
Yraepoaa OKCHI 0,499 0,015 0,0219 0,022 0,0199 5 4,5
Ma3sytHast 3071a 0,024 0,0032 0,0025 0,0024 0,00176 0,002 0,0018
*- nns 6en3(a)nmupena cpenne cyrounas [T/IK.
Tabmuma 43 — Pe3ynbTathl pacuera paccenBanus B qoyisax [1JIK
Ha“MeHOBiiﬁeiif;:“H”“’mem Tlomu TIJIK Ha 166,5 M Tlomu TIJIK Ha 300 m JTloyw TIJIK Ha 333m JTlomw TIIK Ha 470 m
A30Ta IHOKCHUI 1,075 1,154 1,155 1,13
bens(a)mupen 1,58 1,886 1,89 1,795
Cepbl TUOKCH]T 1,132 1,234 1,236 1,204
Yriepoaa okcua 0,903 0,90438 0,9044 0,904
MasytHas 301a 2,5 2,174 2,089 1,78
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5 MeponpusiTusi 10 CHMKEHMI0O BbIOPOCOB OT OJMHOYHOI0 MCTOYHUKA B
aTMocgepy

5.1 Tensorenepatop KPOH-5-TYPBO-400

B kauecTBe MepomnpusTHsS MO CHUXKEHHUIO BBHIOPOCOB MPEIOKEHO 3aMEHUTDH
teroreneparop TM-2.0/Ch, paboTatouuii Ha Ma3yTe, Ha Terioreneparop KPOH-5-
TYPBO-400, xoTophlil paboTaeTt Ha rase.

TemorenepaTtopbl ra3oBO31YyIIHbIE CymuiIbHOro areHta cepun KPOH-5-
TYPBO-400mnpenna3HaueHsl  Ajisi  BBICOKOTEMIIEpAaTypHOMl — cymiku. Amnmapar
BBIMIOJTHEH B BHJE€ MOHOOJOKa. B KOHCTpyKIuu Hcmoib3yeTcss OjlouHas ra3oBas
ropeinka [22].

Kamepa cropanus BbIIOJHEHA U3 XKapOIMPOYHOU CTallM U UMEET 3(PPEKTUBHYIO
ra3oIMHAMUYECKYI0 3alllUTy CTEHOK, 4YTO OOecleuyuBaeT BBICOKYIO CTENEeHb
HAJC)KHOCTU W JIOJITOBEYHOCTH amrmapaTta. B Tabiuiie mpenctaBieHbl TEXHUYECKUE
XapaKTepUCTUKH TEIIOT€HepaTopa.

Tabnuua 44 — Texuuyeckue xapakrtepuctuku teraorenepatopa KPOH-5-TYPBO-
400.

XapakTeprucTHKa 3HadeHue

HomunanwHas Temiosas MotHocTs, MBT, He 5
MCHee
HoMMHAIBHBINA pacXoJ ra3a, Mo/dac, He 6oiee 525
HoMuHansHOE TPHCOCTMHUTEIBLHOE TaBJICHHUE o5
rasza nepej ropenkou, klla, He menee '
MakcumanbHas ToTpedasieMas dJIeKTpuIecKas 57

,

MOIIHOCTh, KBT, HEe Ootee

3
Pacxox cymmmibHOTO areHra, M>/4ac, B
npezaenax

26000-32000

5.1.1 Pacuyer oOpa3oBaHusi 3arpsi3HSIONIAX BeLIECTB MPH CKUTAHUU
NPUPOIHOTO ra3a

Pacuer BBIACJICHHUA 3arpASHAIOININX BCIHICCTB IIPOU3BOAUTCA B COOTBCTCTBUHU C

[7].

Ta6auna 45 - JlanHbie 11 pacyeTa

Tonnuso ITpupoauslit ra3
Mapka Cwmecsh u3 3ananHoit Cubupu
B, 1/ron 3000
SP. % 0,2
1 % 36,84
a 1,18
qz , % 0,5
qs , % 0,5
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[Ipy ckWraHuyM TPUPOTHOTO Ta3a BBIICIAIOTCS CIEIYIONIUE 3arps3HSIIONINE
BEIllECTBA: a30Ta JUOKCH, OeH3(a)IUPEH, CEPhl JUOKCU]I, YTIIEPOaa OKCHUI.

CyMMapHO€e KOJIMYECTBO OKCUIIOB CEPbI Mg, , BHIOPACHIBAEMBIX B aTMOChEpY C

JTLIMOBBIMU Ta3aMH (T/TOM), BRIUUCIISIOT 1O hopmyJie:
Mo =002BS (1- 7750 J1- 755 )

rae B =300071/ro;
S - cogepxanue cepbl B TOIIMBE Ha pabouyto maccy, S =0.02%
Nsg, - AOJIS OKCHJIOB CEPBI, CBA3BIBAEMBIX JIETYYEH 30JI0M B KOTIIE, Mg =0;

n..sq - O0JII OKCHUIOOB CCPBI, YIABJIMBACMbBIX B MOKPOM 30JIOYJIOBUTCIIC IIOIIYTHO C

y.HaBJII/IBaHI/IeM TBepI[BIX HaCTUI n“SQ = O
Msp, = 0,02 -3000-0,02 - (1 —0)(1—0) = 1,2 7/r.

Pacuer BBIOpOCOB yriepoaa B €IWHHUIYy BPEeMEHHU (T/TOJ) BBIMOJHSACTCS I10
bopmyie:

Meo = 0,001 - Crpy - Bp - (1 — %},T/I‘,
Cco = q3 " R - Qp, T/T.

Bp =2985 1/ron;
0:=0,5;

R=0,65;
Qir=36,84MJIx/M3,;
94=0,5;

Cco = 0,5 -0,65 -3,84 = 11,973 kr/1000 - M3
Mg = 0,001 - 11,973 - 2985 - (1 - %50) = 35,741/ .

KonmmdectBo okcumoB azora (B mepecuere Ha NO»), BbIOpachiBaeMbIX B
eAMHUITY BpeMEeHH (T/TOJ), pacCUUThIBaeTCs 1o opmyre:
MNOZ = 0,001 - B - Nir . KNOZ . (1 - lB),T/F

B =30001/rox;

Qir = 36,84M Txx/m3;

Kno,= 0,03

B — xoadduuuent, 3aBUCAIIMNA OT CTENEHU CHUXKEHHSI BBIOPOCOB OKCHJIOB
azora B pe3yibTare NPUMEHEHUsS] TEXHUYECKUX pemieHuil. Jlns  KotioB
MpOU3BOAUTENLHOCTHIO 10 30 T/4 B=0.
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Myo, = 0,001 - 3000 - 36,84 - 0,05 - (1 — 0) = 5526 T1/r

Pacuet BbIOpoCcOB OeH3(a)iupeHa B €IMHULY BpEMEHH (T/TO/) BBIMOIHAETCS 110
dopmyne 15, rie Cyayn— KOHIEHTpanus OeH3(a)Iupena, MI/HMS, B CyXMX MPOLYKTax
CropaHusi Ma3yTa Ha  BBIXOJE€ W3  TOMNOYHOM  30HBI  MPOMBIIUICHHBIX
TEIUIOPHEPTreTUYECKUX KOTJIOB MaJION MOIIHOCTH:

~mpu %7 = 1,08 - 1,25:

_ 1n—30059+0,079-1073-qy ) 3
CB(a)H =10 e38(ar —1) KAKPKCT' Mr/HM

Q7 - KOB(I)(I)I/IL[I/IGHT N30BITKA BO31yXa B IPOAYKTAX CropaHUs Ha BBIXOJAC H3

tonku, %7 =1,18;

Qv - TEIIOHANPSIKEHHE TOMOYHOro 00beMa, KBT/M3;

[Ipy CXKMraHMM HENMPOEKTHOrO TOIUIMBA BEJIMYMHA (y PACCUMTHIBAETCS IO
COOTHOIIICHHUIO:

B, - 0V
qy = P Ql/VT = T/F.

B, - pacueTHbIl pacxo] TONIMBAa HA HOMUHAJIBHOM Harpyske, T/TOJ;
B, = B(1 — q4/100);

04=0,5.
B=3000 T;

Q' =36840k JI/xr;

VT:5 M3.

K, - kosddumuent, yuuThiBalOIMA BIWSHUE HArpy3Kd KOTJIa Ha
KOHIIEHTpaIuio OeH3(a)mupeHa B mpoaykTax cropanus, K, = 2 ;

K, - ko3 punmeHT, yuuThIBaOIIUN BIUSHUE PELUPKYJISLIUN JHIMOBBIX a30B
Ha KOHLEHTpalui OeH3(a)nupeHa B npoaykrax cropanus, Ky = 1,4;

Ker - xoaddunment, yduThIBAOMNUN BIHMSHUE CTYMEHYATOTO CHKUTAHUS Ha
KOHIIEHTpaIuio 0eH3(a)mupena B mpoaykrax cropanus, Ker = 2.

O0BeM CyxuX IBIMOBBIX Ta30B, 00pa3yIOIIMXCS MPH MOJTHOM CropaHuu | Kr
TOIUTMBA, PACCYUTHIBACTCS 1O (hopMmyTe:

Vor = K - Q] Ky
K — ko3 dunment, yunteiBaronuit xapakrep tornsa, K=0,345;

Kn — koo dunuent nepecuera, KII=105;
Pacuer ben3s(a)nupena:
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— L1 05y 3.
Bp = 3000 - (1 100) = 2985 m°/c;

gy = 22380 §6840 = 21-10° mr/um3;

10-3.21-10©
Cpn = 10_30'05%:'3(,)873,115_1)2110 2:1,4-2 = 0,00508 Mr/um’;

Ver = 0,345 - 36840 -107° = 0,0127 M3,
Mgn = 0,00508 - 0,0127 - 2985 - 107¢ =0,019- 1076 —,

roj
CaeneM JaHHBIE pacyeTa B TaOJIHILY.
Tabmuia 46— BeIOPOCH! OT ra30BOT0 TEILIOT€HEpaTOpa
HanmenoBanme M, /e M., T/ron
3arpsA3HAIOMICIO BECIICCTBA

A30Ta TMOKCHUL 0,256 5,526
Bens(a)nupen 0,896-1¢ 19-10°
Cepbl TUOKCH]T 0,056 1,2
YriepoJia OKCHT 1,65 35,74

5.1.2 Pacyer paccemBaHusl 3arpsi3HSIIOINMX BelleCcTB, 00pa30BaBIIMXCS
npu padoTe TenJoreHepaTopa Ha rase

Pacuer paccemBaHus 3arps3HSAIONIMX BEIIECTB B aTMocdepe MpOU3BOIUTCS
cormacuo [15].

HcTOYHUK paccewBaHUs 3arpsA3HSIONIUX BEIICCTB SABISACTCS OIUHOYHBIM,
BBIOpOC B aTMocdepy OCYIIECTBISACTCS IOCPEACTBOM TPYObl TEIUIOreHEepaTopa.
Pacuérammu omnpenenstoTcs pa3oBble KOHIIGHTpamuu, oTHocsmuecs k 20-30-
MUHYTHOMY HWHTEpBaidy ocpeaHeHus. I[lpu pacuére NpuU3eMHBIX KOHIICHTpaIUi
YUUTBHIBAIOTCS METCOPOJIOTHUCCKHE YCIOBUSA W KOI(DPUIMEHTHI, OIPEIeIsoNmne
YCIIOBHUSI PaCCEUBAaHUS 3arps3HAIONINX BEIICCTB B aTMocdepy ropoaa KpacHospcka.

Pacuér paccenBaHMs 3arpsA3HSIONIMX BEHICCTB MPOU3BOIUTCS OT OJMHOYHOTO
HMCTOYHUKA KPYTJIOTO CEUYEHHsS — TPyOBl TEIUIOreHepaTopa IO METOJIUKE pacyeTa
KOHIICHTpAIHii B aTMOC(EPHOM BO31yXe 3arpsI3HSIONTNX BEIIECTB:

® a30Ta JUOKCH]I,;

e OcH3(a)IUpeH;

® Cephl JUOKCHUJT;

e yriiepojaa OKCHI.

MakcuManbHOE 3HAYCHUE TPH3EMHOM KOHIICHTPAIIMU BPEIHOTO BEIIECTBA Cy
IIPU BBIOpOCE Ta30BO3MYIITHON CMECH W3 TOYEYHOI'0 MCTOYHHKA C KPYIJIBIM YCThEM
JOCTUTACTCS MPU HEOJIArOMPHUATHBIX METCOPOJIOTHICCKUX YCIOBHIX HA PACCTOSHHUH
Xy OT HICTOYHHUKA M OTpeeseTcs mo Gpopmye:

_A-M-F-m-nn

C =
M H*3 VAT

, Mr/m>

rae A — ko3P ULMEeHT, 3aBUCAIIUMN OT TeMIIEpaTypHOU CTpaTU(PUKALIMU aTMO-
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cdepsl, npuHuMaeTcs paBHbiM A = 200;

M — macca BpeIHOTO BEIIECTBA, BHIOPACHIBAEMOTO C JBIMOBBIMH Ta3aMU B
aTMoc(epy B €AMHUILY BPEMEHH, I/C;

F — 6e3pa3mepHblil K03 (PHUIMEHT, YIUTHIBAIOIIUN CKOPOCTh OCEIaHUsl BPEIHBIX
BELIECTB B arMoc(epHOM Bo3ayxe. 3HaueHue Oe3pazmepHoro kod3dduuumenta F
MPUHUMAETCS PaBHBIM | JUIs Ta3000pa3HBIX 3arPSA3HUTENICH U PaBHBIM 3 JIJIST TBEPIBIX
3arpsI3HUTEIICH;

m ¥ N — KO3 UIIMEHTHI. YUUTHIBAIOIINE YCIOBHUS BBIXOa Ta30BO3AYITHON CMECH
U3 YCThSl ICTOUYHHKA BBIOpOCA;

1 — 6e3pa3MepHbIid KO3PPUIMECHT, YIUTHIBAIOIINNA BIUSHAE peibeda MECTHOCTH,
NPUHUMAETCS paBHbIM 77 = 1;

H — BeIcOTa MCTOYHMKA BBIOpPOCA HAJ YPOBHEM 3eMIIH, MPUHUMAETCS PaBHOMU
H=25 wm;

V1 — pacxoj1 ra30BO3YIIHON CMeCH, M>/C, ONpeeNsIeMBbIii 10 GopMyJIe:

C Wy, M /c

rae D — nuameTtp ycThs MCTOYHMKA BBIOpOCa, mpuHUMaeTcs paBHbIM D =1 m;
@, — CPEIHsA CKOPOCTb BBIXOJIa Ta30BO3AYLIHOM CMECH M3 YCThbS HMCTOYHHMKA
BbIOpOCA, IPUHUMAETCS] paBHOM @p= 5 M/c.

3,14 - 12

V= -5=393Mm/c;
AT — pa3HOCTh MEXKIY TEMIIEPATypOi BhIOpPAChIBAEMOM Ta30BO3AYIIHONW CMECH
T: = 120 °C u temmnepatypoii okpyxkaroiiero armochepHoro Bozayxa T, = 248C: AT
=96 °C.
3HaueHne KOAPGUIMEHTOB M W N ONPEeAeNAIOTCS B 3aBUCUMOCTH OT
napameTpoB f, w, vy 1 fe Mo hopmynam:

a)(2,~D
f=1000- 2
~1000- <L — 042
f= 252.96
3,V1~AT
VM:
H
VM:3/M:2,47
25
=13l
] S.Hl
vo=13- 21 =026
25

f; =800 - (v,)°
£. =800 - (0,26)° = 14,06.
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[pu f < 100 koapdunmeHT M paccuntbiBaeTcs o hopmysie:

1
T 06T+ 0.1 7+ 03437
1

m= =1,015
0,67+0,1-,0,42+034-3/0,42 ’

Koaddunuent n=1 mpu f < 100 onpenemnsieTcss B 3aBUCIMOCTH OT Vy>2.

3HaueHue OMAaCHOM CKOpocTH Uy, Ha YpOBHE (uirorepa, Mpu KOTOPOil
JOCTUTAETCSl HAauOOJIbIIee 3HAYEHUE MPU3EMHOM KOHUEHTpAalMd BPEAHBIX BELIECTB
e, ip £ <100 u 0,5< v, <2 onpenensercs mo Gpopmyiie:

iy = vy (1 + 0,12,/), m/c;
u, = 2.47(1+0,124/0,042)=2,66 m/c.

PacctossHme Xy OT HCTOYHHMKAa BBIOPOCOB, Ha KOTOPOM IpHU3EMHAas
KOHIICHTpAIMs ¢ TIPU HEOJArompUsITHBIX METCOPOJIOTHYECKUX YCIOBUSX JTOCTUTAET
MaKCHUMAaJIbHOTO 3HAYEHUS Cy, OTpeenseTcs no Gpopmyre:

5-F
Xy = 2 d Hom

rae F — Ge3pasmepnblit KodhGUIIMEHT, yUUTHIBAIOIINI CKOPOCTh OCEIaHUSI BPEI-
HBIX BEIIECTB B aTMOC(HEPHOM BO3/lyX€, MPUHUMAETCS PaBHBIM: JIJIsi Ta3000pa3HbIX
sarpsizauTeneit F = 1, qus tBepapix — F = 3;

d — Oe3pasmepHbiii KOd()(PHUIMEHT, TPH Vi >2 KOTOPBIH PaCCUUTHIBACTCS II0

bopmyie:

d=Thy (14028 3f)
d=7v247- (1+028 - y0,42) = 13,312

JUJIs1 Ta3000pa3HbIX YaCTHIL:

X, = 2= -13,312:25=333 m.

Takum oOpazom, mns pacuera mpumem cienyromue pacctosaus: SOM, 100w,
166,5 m, 333M, 500 M u 600 m.

[Tpu omacHoO# ckopocTH BeTpa Uy MTPU3eMHAsT KOHIIEHTPAIIHS BPEIHBIX BEIIECTB
C B atMoc(epe Ha pa3TUYHBIX PACCTOSHHSIX X OT UCTOYHHMKA BHIOpOCA OTMpeaesieTcs
o hopmyiie:

c=38] - ¢y, MI/M

rae S — 6e3pa3sMepHbIid KO3 OHUITUCHT, ONpeIeIIeMbIid B 3aBUCUMOCTH OT OTHO-
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nreHus X/Xy v koddunmenta F no popmynam.

S;=3(/x)* -8 (x/x,)°+6- (x/x,)? npu x/x, <1
Sp = 2 mpu 1 < x/x, <8

0,13 - (x/x,)* +1
J171s1 Ta3000pa3HbIX YACTHIL:

x = 166,5M: X/%, = 0,55, =3"(0,5*-8"-(0,5)° + 6 (0,572 =0,688;
x = 300m: XXy = 0,95, =3-(0,9)*-8"-(0,9)°+6-(0,9)? =0,9963;
x=333m: X%, =18, =1;

X =470M : /%y = 1,4 ) = —0

0,13-(1,4)2+1 = 0,904.

KonnenTparusi ¢ Ha paccTOsSTHUU X ¢ yueToM ()OHOBOUM KOHIICHTPAIIUU B JIOJISAX
ITJIK paccuutsiBaeTcs 1o dhopmyiie:

c+ef
MK,

r7ie ¢ — KOHIIEHTPAIMs i-ro BEIECTBa HA PACCTOSHUM X, MI/M>;
c,® — ponopas xonnentpanus i-ro Bemecta (90% ot IAK'y,), mr/ TIAK ., —
TIpeiebHO JOMYCTHMAs KOHLEHTPALHUS i-r0 BEIeCTBa, MI/M°
MaxkcruManbHOE 3HAYCHHE MTPU3EMHOM KOHIIEHTPAIIMU a30Ta TUOKCHU/IA:

A-M-F-m-nn

c T ——
M H?3[VAT

200-0,256-1-1,015-1-1

c =
M 252 .3/3.93-96

Mr/Mm>

=0,0115 mr/m°.

KoHueHnTpanus Ha pacCTOSIHUHM X:

x = 166,5m: cy® = 0,688 - 0,0115 =0,0079 mr/v?;
x =300Mm: c3°° =0,9963 - 0,0115=0,01146 mr/m>;

x =333wm: c333 =1-0,0115 = 0,0115 mr/v>;

x = 470Mm: c47° =0,904 - 0,0115=0,0104 mr/v>.

Konuentpanus Cyg, Ha paccrostauu x B 1ossx [IJIK no ¢popmyae:

o +ef
Cc = T
HZ[KM.p.

166,5 _ 0,0079+0,18 .
oy = 2o =0,9395;
300 _ 0,01146+0,18 .

N, = S = 0,957,
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333 0,0115+0,18

CNOZ = ,0—2, = 0,9575,
470 _ 0,0104 +0,18
ey, = S = 0,952,

MakcumanbHOE 3HaY€HUE MTPU3EMHON KOHLIEHTpAIMU OKCUA YIilepoaa:

A-M-F-m-nn
H?3 [V AT
200-1,65-1-1,015-1-1

c =
M 25%-3/3.93-96

Cy = , MI/M>

=0,074 mr/m>

KOHL[GHTpaI_[I/IH Ha PaCCTOsSHUU X.

x = 166,5m: cpo>° = 0,688 - 0,074 = 0,0509 mr/m’;
x =300M: c2¥ =0,9963 -0,074 =0,0737 mMr/m>;
x =333m: 0333 =1-0,074 =0,074 wmr/™m’;

x = 470m: c47° =0,904 - 0,074 =0,0669 mr/m>.

Konuentparus Cco Ha pacctosauu x B nossix [IJIK mo ¢popmye:

. cx+c ]
HI[K’ ’
1665 00509 +4.,5 .
Coo —O(T =0,9102;
737+ 4.5
cgo = ———— = 09147,
0,074 +4,5
iy = =09148;
0,0669 +4,5
cco = ———— =09134.

MakcuManbHOe 3HaYeHUE TTPU3EMHON KOHIICHTPAIMH JUOKCH/IA CEPHI:

A-M-F-m-nn

C T ee——
M B3V AT

200-0,056-1-1,015-1-1

C =
M 252 .3/3.93-96

MI/Mm>

=0,00252 mr/m>

KOHHGHTpaI_II/IH Ha PaCCTOSIHUU X.

x = 166,5m: csg.” = 0,688 - 0,00252  =0,0017 mr/v’;

x =300Mm: cggy = 0,9963 - 0,00252 = 0,0025 mr/m’;

x =333m: 0333 =1-0,00252 =0,00252 wmr/m>;

x = 470M: 0470 = 0,904 - 0,00252 = 0,00228 mr/m’.
KOHHGHTpaI_[I/IH Cso, Ha paccrostiuu x B osisix [IJIK mo dopmyie:
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ci+ef

c=

B K,
166,5 _ 00017 +045 .
CSOZ - 0,5 - 0,9035,
300 _ 0,0025+ 0,45 _ .
€50, =~ o5 0,905;
0,00252 + 0,45
€333 = "~ =(),90504
502 0’5
0,00228 +0,45
ci0 = 22 2 = 0,9046.
S0, 0.5

MakcuMainbHOe 3HaUeHUE MPU3EMHON KOHIICHTpaluu 6eH3(a)nupeHa:

A M-F-m-n-
_—n,MF/M?’

c =
M H?3 [V AT
200 - 0,896:107° - 1-1,015- 11 _
Cy = =0,0403-10~° mr/m’>

25%-3/3.93-96

KOHIIGHTpaIlI/ISI Ha PaCCTOsSHUU X.

x = 166,5m: ¢ = 0,688 - 0,0403-107° = 0,0277-107° mr/m’;
x = 300M: ¢y = 0,9963 - 0,0403-107° = 0,04015-107° mr/m*;
x = 333m: iy = 10,0403:107° =0,0403-10° mr/m’;

X =47 m: ¢y = 0,904 -0,0403:1077 = 0,0364-107° mr/n’.

Konnentpanus Cg,)n Ha paccTosuuu x B goisx IIJK mo dpopmyne:

o +ef
C — 7 ;
K.,
166,5 _ 0,000000000277 +0,0000009 _
300 0,0000000004015+ 0,0000009 _
c = =0,9904;
B 0,000001 ’
333 0,000000000403 + 0,0000009
c = =0,990403;
B 0,000001 ? ?
0,000000000364 +0,0000009
it = =0,990364.
a 0,000001
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Tabnuua 47 — Pe3ynbTaThl pacuera pacceMBaHUs 3arps3HSIONINX BEIIECTB B aTMOchepe

HaumenoBanue
3arpA3HAIOLIErO M, r/c CLe6s . mr/m3 399, mr/m® C333 5, MI/M° C3Z2, mr/v® 1Ky p., Mr/m> Cy, Mr/m3
BEIECTBA
A30Ta THOKCH]T 0,256 0,0079 0,01146 0,0115 0,0104 0,2 0,18
bens(a)mupen 0,896-10 0,0277-16 0,04015-18 0,0403-16 0,0364-10 1-10% 0,9-1¢°
Cepbl THOKCH]T 0,056 0,0017 0,0025 0,00252 0,00228 0,5 0,45
YriepoJia OKCHT 1,65 0,0509 0,0737 0,074 0,0669 5 45
*- nnst 6en3(a)nmupena cpenne cyrounas [TIK.
Tabmuma 48 — Pe3ynbrathl pacuera paccenBanus B qoysax [1JIK
HanmenoBanue

SArpABHAIONIEr0 BEICCTBA Homu ITJIK Ha 166,5 M Homu ITJIK ma 300 M Homu IT/IK na 333Mm Jomu IT/IK rHa 470 m
A30Ta THOKCUA 0,9395 0,957 0,9575 0,952
bens(a)mupen 0,990277 0,9904 0,990403 0,990364
Cepbl TUOKCH]T 0,9035 0,905 0,90504 0,9046
Yriepoaa okcua 0,9102 0,9147 0,9148 0,9134
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5.2 KanaabHblii Temioreneparop Systemair CB 400/12.0

Taxke B KayecTBE NMPUPOJOOXPAHHOTO MEPONPHUITHSA MPEIIOKEHO 3aMEHUTH
terioreneparop TM-2.0/Cbh, paboraromuii Ha Ma3yte, Ha TemioreHeparop BTT 30,
KOTOpBIN paboTaeT Ha SJIEKTPUUECTBE.

DIIEKTPUUYECKHUE KaHAJIbHBIC HArpeBaTENN MPEACTABIISIIOT coboit
OLIMHKOBAHHBIN KOPIIYC, B KOTOpbIA BCTpoeHbl rnankue TOHbI bezycinoBHbIMU
MIPEUMYLIECTBAMM  JJIEKTPUYECKUX KAHAJNBHBIX HAarpeBaTelied  SBISAIOTCA  HUX
HeOoJIbIIas 1IEHA U POCTOTa YCTAHOBKU B BEHTWJISILIMOHHBIN KaHa.

Kopnyc Temnoreneparopa CB Systemair W3roToBjeH M3 JUCTOBOM CTaau C
AITIOUMHKOBBIM MOKPBITUEM, HarpeBATEIbHbIN 3JIEMEHT BBIIIOJIHEH U3 HEP)KABEIOLIEH
ctanu. Bo3nyxoHarpeBaTesb OCHAIEH BCTPOEHHOM 3aIlIMTON OT MEPErpeEBa ¢ PyYHbIM
BO3BPATOM B HCXOJIHOE COCTOSIHUE. CoenuHUTENBHBIE naTpyoku
BoznyxoHarpeBatenss CB ocHallleHbl pE3WHOBBIM YIUIOTHEHUEM. YIPaBJIEHUE
OCYIIECTBIISIETCS KOMHATHBIM TEPMOCTATOM WJIM TUPUCTOPHBIM perynsaropom Pulser
i TTC. MuHuManbHBIA pacxoj]i BO3JyXa OCHOBAH Ha MHUHHUMAJIbHOW CKOPOCTH
BO3JyILIHOTO MoToKa 1,5 M/c [22].

Tabnuna 49 — Texunyeckue xapaktepucTuku TeroreHeparopa CB 400/12.0

XapakTeprucTUKa 3HayeHue

JlnameTp naTpyOKoB, MM 400
MoiHocTh, KBT 20
Hamnpsoxenue, B 400 3-
Tok, A 17,3
MUuH. pacxoJ1 BO3IyXa, M/d 700
Macca, kr 9,2
TemmnepaTypa Bo3myxa Ha Bbixoje, °C 140

Tak kak Temyorenepatop padOTaeT Ha SJIEKTPUYECTBE, TO HE MPOU3BOJIUT
BBIOPOCHI 3arpsI3HSIONINX BEIIECTB.
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6 DKOHOMHYECKAA YACTh

JlaHnHbIi pa3zfaen IUIIIOMHONM paboOThl CTaBUT 3a/ady MOKa3aTh, YTO YCTAaHOBKA
HOBOIO OOOpYAOBaHMS M 3aMEHAa CbIpbsl Ha NPEINPUATUU MO MPOU3BOACTBY
IIKOJBHBIX MMApT, @ MMEHHO B II€X€ IPOU3BOJACTBA JAMHUHHPOBAHHBIX JAPEBECHO-
CTPYKEUHBIX IUIAT, TO3BOJUT PEIINTh HEKOTOPBIE IKOJIOTUYECKUE U IKOHOMUYECKUE
npobsiemsbl Ha nipeanpustuu. [Ipu npousBoactee JIJICII, a uMeHHO Ha ATare CyIIKH
JIPEBECHOTO0 MaTepuasia, B arMocdepy BbIOpachiBaeTCs OOJBIIOE KOJIUYECTBO
3arpsA3HAIOIIMX BEIIECTB, TAKMX KAK: Ma3yTHas 30J1a, JUOKCH]I CEPBI, JUOKCUJ a30Ta,
OeH3(a)mupeH, OKCUJ YIiiepojia, KOTOPbIE, B CBOIO OYEPE/ib, MPEBBIMIAIOT MPEEIbHO
JOIYCTUMYHO KOHIIEHTPALUIO.

Llenp OLICHKH: ONPEAEIUTh BEIUUYMHY MPEAOTBPAILIEHHOTO 3KOJIOTMYECKOTO U
HKOHOMHYECKOTr0 yiiepba, OonpeleauTh SIKOHOMUYECKUU 3P(PEKT yCTaHOBKH HOBOTO
000OpyZOBaHUS W 3aMEHBI CBIPbS, @ TAKXK€ BHIOPATh Ta30BbIM WM AJIEKTUYECKUN
TEILIOrEHEepaTop.

B paGore Oyayr paccuuTaHbl 3aTpaThl Ha BHeEIpPEHUE OOOPYIOBaHUA H
TEKYIIME 3aTpaThl MO ero 3kcruryaranuu B 1eHax 2019 roma. Tak xe ompeaeneHbl
IiaTta 3a BBIOPOC BPEAHBIX BEIIECTB B arMoc(depy /10 YCTaHOBKH OOOpYIOBaHUS U
nociie ee, TeM caMbIM OyAeT HalJeH MpeJOoTBpalleHHbIN yiiep0. 3Hasi KanuTaJlbHbIE
BJIOXKEHUS, TEKYIIUMEe 3aTpaThl M OSKOHOMUYECKHH d(PPexT Ha mnpeanpusThu,
OTIpeNIeIUTCS dKOHOMHUYECKass S(OPEKTUBHOCTh 3aTpaT Ha peaTM3al{I0 JaHHOTO
MPOEKTa yCTAaHOBKH ra3004HUCTHOTO 00opyaoBanus [23].

6.1 Temrorenepatop KPOH-5 TYPBO-400
6.1.1 KanuTajbHble 3aTPAThI

JUist  OCyIecTBIEHUS TPUPOJAOOXPAHHBIX MEPONPUATUM TyTEM 3aMEHBI
CYIIECTBYIOUIETO TEIUIOTEHEPATOPa, MCIOIB3YIOMEr0 Ma3yT Mg IPOU3BOACTBA
Teruia, Heobxomumo  yctaHoButh  Temorenepatop KPOH-5  TYPBO-400,
MOTPEOIISIONTNI TPUPOAHBIN Ta3, cTouMocTh kotooro 210000,00 py6.

OO0masi cymMMa KanmUTaJIbHBIX BIIOKEHUH, HEOOXOIUMBIX ISl peaju3aluu
MPOEKTa 3aMEHBbI TEIJIOTEHEepaTopa C YYETOM pPacXOJOB MO JOCTAaBKE M MOHTaxXa
yKa3aHa B TaOJIHIIaX.

Tabmuia 50 — CMmeTa KanuTalIbHBIX 3aTPaT Ha 000PYAOBaHUE

3aTpatbl T'onoBas
Kon- | Ilena3a Ha [lonunast | Hopma CyMMa
HaumenoBanue TpaHcrOpTHBIE | MOHTaX, aMopTH3a
000pyoBaHUS BO, | CHIHILY, pacxoasl, pyo 10% or | HOMMOC | aMOpTHS LIMOHHBIX
e. pyo. ’ ' Tb, py0 | aumm, %
CTOMMOCT OTYHCIICH
u ui, pyo.
TennorenepaTtop
KPOH-2.5 1 210000,0 10500 21000 241500 10 24150
TYPBO-400
Hroro 1 241500 24150
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TpancniopTHBIE PacXOAbl COCTABISIOT 5% OT CTOMMOCTHU TEIJIOTEHEPaTOopa.

3aTpaThl HA MOHTaX COCTaBIISIOT 10% OT CTOMMOCTH TEIIOT€HEpPaTOpa.

[lonHast CTOMMOCTH CKJIAAbIBA€TCA M3 LEHBl 3a OJMWH TEIUIOT€HepaTop,
TPaHCHOPTHBIX PACXOAOB U 3aTPaT Ha MOHTAX

l'omoBast cyMMa aMOpPTU3alMOHHBIX OTYUCIeHUi cocTtaBiseT 10% oT moiaHo#n
CTOMMOCTH TEIUIOT€HepaTopa.

Tabnuna 51 — CMeTHas CTOUMOCTh OCHOBHBIX TPOM3BOACTBEHHBIX (DOH/IOB

Bun 3atpat Cymwma 3atpar, pyo. V nenbHbIE KaIUTaIbHbIE
’ 3aTpatsl, pyo
O06opynoBanue 241500 13416,67
[poune donbl 24150 1341,67
HWrtoro 265650 14758,33

VY aenbHbIE 3aTpaThl SABISIOTCS YaCTHBIM OT CYMMBI 3aTpaT K o0IIeMy 00beMy
BBIJIENIEMBIX Ta30B, KOTOPBI cocTaBiseT 18000 M3,

Tabnuna 52 — 3atpaTsl Ha MaTEpPHAIIBHBIE PECYPCHI
[ToTpebnsemas
JNEKTpUYUECKast
MOIIIHOCTb,
kB/uac
DNEKTPOIHEPTUS 2,37 57 6000 81054
[ToTpebnsemoe
Ilena 3a ToHHY KOJINYECTBO,
TOHH
[Tpuponsblii ra3 3055 3000 9165000
Uroro 9246054

Bpewms paboTsl
000pyI0BaHMsl, 3atpartsl, pyod
qac/Tox

Cratbu 3aTpar Ilena 3a ex., pyo

3arparbl Ha MaTepualbHBIE pECypChl CKIAIBIBAIOTCS W3 3aTpar Ha
DJIEKTPOIHEPTHUIO U HAa TIPUPOIHBIN Ta3.

3arpaTbl Ha DJIEKTPOIHEPTHIO SBISIOTCS TPOU3BEICHUEM IICHBI 3a CIUHUILY
ANEKTPOIHEPTUHU, TTOTPEOIAEMOIN MOIITHOCTH ¥ BPEMEHH pabOThl 000PYI0BaHUSI.

3arpaThl Ha TPUPOAHBIA Tra3 — 3TO MPOU3BEACHHE IIEHHI 32 TOHHY Tra3a u
MOTpeOJIIEMOro KOJUIECTBA TOHH.

6.1.2 PacueT 4HCJIEHHOCTH NePCcOHaIa U (pOH/Ia 3apabOTHOI MIATHI

Jns pacu€ra YHMCIEHHOCTH PabOYMX pacCUUTHIBAIOT 3P (PEeKTHBHOE Bpems
paboTel omHOrO pabouero B roia. Jis aToro cocraBmsercs OamaHc pabodero
BpeMeHU. VICXOMHBIMU MaHHBIMH JUisi OanlaHca SIBISIOTCA: TEXHOJOTHYECKHUI
PEXKUM, KOTUIECTBO pabounx CMEH, OTIyCK — Tabiuia 53.

B nmpomecce TmaHWMpOBaHWS ~UHUCIEHHOCTH  OMPEICISIIOT, SBOYHBIA W
CIMCOYHBIN cocTaB pabouunx [24].
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Tabauua 53 - bananc pabodero BpeMeHH

TMokasarem Pexxum paboThI, 11H.
HenpeppiBHBII IIpepsIBHBIN
Kanennapusiii oHI BpeMeHH 365 365
Uwuciio BEIXOHBIX JHEH 182 104
Yuciio npa3JHUYHBIX JHEH 0 12
HomunanbHblil pon paboyero BpeMeHu 182 249
OTtnyck 40 24
Db dexTuBHBIN (HOHI pabodero BpeMeHH 142 225
Koaddumnuent cnucounoro cocraBa 2,57 1,62

Homunanbubiii ¢pona paboyero BpeMeHHU SIBISETCS PAa3HOCTbIO KaJEHJIAPHOTO
¢onHma paboyero BpEMEHU U YUCIIO BBIXOAHBIX JHEW U MPa3IHUYHBIX JHEH.

OddextuBnpiii (HoH paboyero BPEeMEHHM — ATO PA3HOCTh HOMUHAJIBHOTO
dbonga paboyero BpeMeHU U OTITYCK.

KoadduimenT cnucouyHoro cocraBa sIBISE€TCS YAaCTHBIM KaJeHAApHOTro (oHa
BpeMeHH K 3¢ pexTuBHOMY (HOHAY pabovyero BpeMeHHU.

Tabnuua 54 - Pacyer yucineHHocty U (oHa 3apaboTHOM ATkl IEXOBOTO NIEpcoHasa

KonuuectBo
4acoB, Jormtara 3a T'onosoii houx
Upcnen | 33TPAYCHHDIX Ha Pasmep 5 BHEZIpEHUE 38.p?.60TH0171u TLJIATHI C
JlomkHocTs | HOCTS BHEJIpEHUE Mo4acoB o MPUPOJOOXPAHH | YYETOM PalilOHHOIO
qor > | TpUPOIOOXpaHH 3apaboTHOH oro K03 puIMeHTa U
’ oro IJ1aThI, pyo/dac MEpPOIIPHUSATHS, CEBEPHBIX
MEpPOIIPHUSATHA, pyo. HaJI0aBOK, THIC. pyO.
qac
Jupexrop 1 93 80 7440 11904
Miicerep- 1 1108 70 77560 124096
9KOJIOT
DKOHOMHUCT 1 831 70 58170 93072
Uroro 3 229072

JlomnaTa 3a BHEAPEHUE MPUPOIOOXPAHHOTO MEPOTIPUITHS — ITO MIPOU3BEICHUE
YHCJIICHHOCTH Ha KOJMYECTBO YaCOB, 3aTPauCHHBIX HA BHEAPEHUE MIPUPOTOOXPAHHOTO
MEpPOTIPUATHS, U HA Pa3Mep OYaCOBOM 3apabOTHOM TIIATHI.

I'omoBoit ¢donm 3apaboTHON TUIATHI C Y4ETOM palioHHOrO Ko3(duimeHta u
CEeBEpHBIX HAN0aBOK paBeH 1,6 Ha JJOMJIAThl 32 BHEAPEHHE MPUPOIOOXPAHHOTO
MEPOTIPUSTHS.

SIBouHBIN cocTaB pabOYMX — YHUCIEHHOCTh PAaOOTHUKOB, KOTOPBIC IOJKHBI
©KEIHEBHO SBIATHCS HA TMPEANPHUITHE JJIS BBIIOJHCHUS TMPOU3BOJCTBEHHON
MPOTPAMMBI.

CrnmcouHbIi cocTaB paboUMX — BKITIOYAET BCEX PAOOTHUKOB, YHCIISIIMXCS HA
MPEANPUATAA TIO0 CHOHCKY, T.6. M TEX, KOTOPhIE OTCYTCTBYIOT IO TPHYWHAM
pa3pemeHHBIM TPYAOBBIM 3aKOHOIATEILCTBOM [24].
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Tabnuna 55— ®ouj 3apaboTHO MIIATHI

Hroro
OCHOBHOM
Jorna HUtoro ¢boux § I[onoUHHI/ITeJI Beero
Cnucouna Db dexTuBH OCHOBHO | 3apa0oTHOMH bHBINA (HOHJ
Tapudu o Tapudu Ta 3a Homnaraza | o ¢doHI
Pasp o Bl OHJT o i doHx TJIaTHI C 3apaboTHOH
[podeccus as BIi IIpemus | HOUHO paboty B 3apabor
S | YMUCICHHO pabouero 3apaboT Y4ETOM TUIATHI o
CTaBKa tdoug e Mpa3aHUKH o : HOU
CTh BpEMEHH HOI paiiloOHHOrO U (orutata
Bpend TIIaThI CEBEPHOr0 OTITyCKa) fUIaTbl
K03 puIueHT
a
OcCHOBHBIE
pabourie 1 3 300 163 146700 | 44010 | 19560 | 482301 213293’ 34414882 | 59081,34 40%30'
(onepartopsr)
Hroro
OCHOBHBIX 3 219093 34414882 | 5908134 | 40550
pabounx
BcnoMmorarensx
bIe pabouue 1o
00CITYKUBaHHIO
U PEMOHTY
DnexTpuK 2 1 240 237 56880 | 17064 | 0 0 739044’0 11831040 | 20310,80 133321’
Cecaps 3 2 200 237 94800 | 28440 | 0O 0 128340’ 197184,00 | 33851,33 12(3)340’
Hroro
BCIIOMOTATEIbH
BIX PaboYMX IO 3 198(]584’ 315494,40 54162,13 26%361’
00CITYy>)KHBaHHIO
U PEMOHTY
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Tapudusiii (oHa sBASETCA NPOU3BEACHUEM CIUCOYHOM YMCIEHHOCTH Ha
Tapu(PpHYIO CTaBKY U Ha 3 (HEKTUBHBIN (POHI paboyero BpEMEHH.

[Ipemus cocrasasier 30% ot Tapuduoro onna.

JlomnaTa 3a HOYHOE BpEMsl SBIJISIETCS] IPOU3BEIEHUEM YACTHOTO OT KOJMYECTBA
4acoB 3a cMeHy Ha 24 yaca, yMHOkeHHoro Ha 0,4, u TapudHoro gonpa.

Jlomnata 3a paboTy B Mpa3IHUKH SBJISETCS MPOU3BEIECHUEM YACTHOTO OT Yucia
Mpa3JHUYHBIX THEH K YUCIy IHEW B rojly, YMHOKEHHOro Ha 1, u Tapudnoro ¢onpa.

Hrtoro ocHoBHOM (oHJ 3apaOOTHON IUIATBI — ATO MPOU3BEAEHUE TapUPHOrO
donna, npemMuu, 101IaThl 32 HOYHOE BpeMs U JOIUIATHI 332 pabOTy B MPa3IHUKH.

Nroro ocHoBHOM (oHA 3apabOTHOM MaThl C YY€TOM PAOHHOTO U CEBEPHOTO
kod(dduirenta paseH 1,6 0T UTOro OCHOBHOM (HOH]T 3apabOTHOM TIJIATHI.

JononHutenbHbld (OHA 3apabOTHOM MuIaThl (OIUIaTa OTHYCKAa) COCTaBISET
UTOrO OCHOBHOW (OHJ 3apabOTHOM IUIaThl C Y4YeTOM palOHHOTO U CEBEPHOIO
koa(dduinenta, neneHnoe Ha 233 u ymHoxkeHHoe Ha 40.

Bceero ¢onn 3apaboTHOIM MaThl SIBISIETCS CyMMOW MTOTO OCHOBHOTO (hoHIa
3apabOTHOM TIUIATBI C YYETOM palOHHOTO M CeBepHOTro KoddduiMeHta u
JOTIOJTHUTENIBHOTO (POH/Ia 3apabOTHOM 1aThl (oriara otmycka) [23].

6.1.3 Pacyer OJKCIUIyaTAIMOHHBIX 3aTPaT Ha MPHUPOAOOXPAHHBIE
MeponpusATHSA

Pacuér skcruryaTalliOHHBIX 3aTpaT Ha 3aMEeHY 000pYyIOBaHUS MPOU3BOIUTCS B
COOTBETCTBUHM C KAJIbKYJISAINEH CEOECTOMMOCTH.

Bemuuuna «OtunciieHMe Ha COIMAIbHBIE HYKIBD» YCTaHABIUBAETCA B
npolieHTax kK obmemy GoHay 3apadoTHOM T1aThl U cocTaBisgeT 30%.

Benmnuunay pacxomoB KakIOW CTaThH PacCUMTHIBAIOT HA OCHOBAHHMM JAHHBIX
IPEANPHUATHS UIH YKPYITHEHO.

CTOMMOCTb CMA304HBIX MaTEpUaIOB MpuHUMaEeTCs 1% OT CTOMMOCTH MAIlIVH U
00opy1I0BaHMUS.

CroumMocTh 3amacHbIX dYacTedl cocraBiser 2-3% oT OamaHCOBOM

CTOMMOCTH PEMOHTUPYEMOTO 00OpyAoBaHHUS. boiee TOYHO 3aTpaThl MO JAaHHOUN
CTaThe OIPEACIAIOT HA OCHOBAaHNE PEMOHTHBIX HOPMATHUBOB U TPpa(pIKOB PEMOHTOB.

Oxpana Tpyaa U TexHUKa 0e3omacHoCcTH — 2% OT 3apab0THOM MUIaThl pabounx
U 11exoBoro nepconana. Coaepkanue 3aHUid U cCOOpykeHui 1-2% OT uX CTOMMOCTH,
TEKYIIUA PEMOHT 34aHUN U coopyxkeHus 2-3% oT ctoumocTtu. Kanuemnspckue u
MOYTOBO-TeNerpadHbIe PACXOdbl TPHHUMAIOTCA 10 2 THIC. Py0 HA KaXKIOTO
PYKOBOJUTENS U CIIEHMAINCTA WIIH 10 TAaHHBIM MPEPUATHS.

3aTpathl MO cTaThe «DHEPreTUUECKUE 3aTpaThly CKIAJBIBAIOTCS W3 3aTpar Ha
ANEKTPOIHEPTrHUI0, Ta3 U T.1.

OueHka 3aTpat Ha ANEKTPOIHEPTUIO TPOUZBOIUTCS MO ACHCTBYIOIINM LIEHAM U
tapudam, ycTaHOBICHHBIM 32 1 kKBT-u.
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Tabnuia 56 -CmetHas ce0ECTOMMOCTD

Cratpu 3aTpar CymmMma pacxozioB, pyo ITpumeuanue
AMoOpTH3aLMsI MAIlIMH U
obopynoBaHus, 24150
TPAHCIIOPTHBIX CPEJICTB
DKCIuTyaTanus
000pyI0BaHUS:
3apruiara pabovmx 1mo
00CTyKUBaHUIO 261861,20
000pyIOBaHUS
OTWCISHI 2 CrieAATEHALe 87461,64 33,4% oT 3apaBOTHOI AT
HYXKJIbI
CTOoUMOCTh CMa304YHBIX 2415 1% ot croumocTu
MaTepHualoB ’ MalIiH U 000pyI0BaHUs
Hroro 349322,84

Tabnuna 57 -CMeTa 11eXOBBIX PaCX0/I0B

Cratbu 3aTpar Cymma, pyo
3apaboTHas IUIaTa LIeXOBOTO Nepeorana 229072,00
(pyxoBoMTENEH U CHEIMATIUCTOB)
OTuuciieHre Ha COIMAIBLHOE CTPaXOBaHNE 76510,05
Oxpana TpyJa ¥ TeXHHKa O0e30macHoCTH - 2%
OT 3apaboTHOM MIaThl PabOYHX U 1IEXOBOTO 4581,44
nepcoHana
Kannenspckue u mo4roBo-TenerpapHbie
pacxoisl (110 2 ThIC. pyd Ha KaXI0TO 6000
PYKOBOJUTEIIS M CIICIIHATINCTA WX TI0 TaHHBIM
TIPEATPUSITHS)
Hroro 316163,49

Tabmuma 58 — Pacyer cedectonmocTu

Cratbu 3aTpat

3aTpathl Ha BeCh 00beM, pyo

DHEpPreTUYECKUe 3aTpaThl 9246054

OcHoBHOH (hoHT 3apabOTHOM TUIATHI 403230,16
JlonoHUTEIBHBIN (GOH/T 3apabOTHOM IJIATHI 261861,20
OTuncleHne Ha COLMATIbHBIE HYX bl 222140,52
PCO0 349322,84
I{exoBbIe pacxo bl 316163,49

Htoro uexonas ce0ecTOMMOCTh

10798772,20

6.1.4 Pac4éT mjaaThl 3a BLIOPOCHI

[TnaTa 3a BBEIOpOC 3arpsS3HSIONIMX BEIISCTB SBISACTCS (POpMON KOMITCHCAIHH
yiiepoa, HAHOCHUMOTO OKpY>Kalolieit cpee.

[Inata B mpeaenax JMMHUTOB pacCMaTPUBACTCA KaK IUIaTa 3a MCIIOJIb30BAaHUE
MPUPOAHBIX pecypcoB. HopmaTuBBI MIaThl OMPEACIAIOTCA M3 3aTpaT B IIEJIOM IO
pPErMOHY Ha MPEAOTBpAICHHE M KOMIIEHCALIMIO yiepOa, HAaHOCUMOTO OKpPY KaroIen

cpere.




Il1aTa

HOPMBIL.

1A

CBCPXJIMMHUTHBIX

3arpsA3HEHUN

MPUMEHSAETCS
HEBBINIOJIHEHUSL TNPEANpUITHEM 0053aTeIbCTB IO COOJIOJCHHUIO COTIACOBAHHBIX
JUMUTOB BbIOpOCOB. HOpMaTHBBI ONpenenstoTcs UCXoasd U3 3aTpaT MPEearnpHusaTHs Ha
MpeoTBpallleHHE ylepOa U B3UMAIOTCS B KPATHOM pa3Mepe.

Ha koHKpeTHOM mpeanpusTHM BCE BELIECTBA BBIOPACHIBAIOTCA B Ipejaeax

B  CiIy4ae

Tabnuna 59 — Ilnarexxu 3a 3arps3HEHUE OKpYKaroUIel cpeibl IPU CKUTAHUM Ma3yTa

Haumeno Hopma Homonn
BaHIE (I)aKTIquc B Koadpou | Koadpdu | Koaddu I[ononHvHTe HTeNbH
3arpssHs K TLJIAThI HHCHT HHCHT HHCHT /IbEbIH bl [Tnara, pyo
BBIOpOC, > | unHbuAn | uHS | 3KojorH | Koddduime ’
IOIIEr0o pyo/To ETin)
TOHH nu 1 uu 2 YHOCTH HT 1
BEIlleCTBa HHY IIAEHT 2
Azora
moxen | 182 | 1331 38882,65
bens(a)u i 52474
pen | H33E101 906 0,0159
Ma3zyTHas
so1a 0,76 2121,8| 2,45 1,98 1,2 1,2 1 11264,50
Ceprt 117,6 | 43,5 35734,72
JIMOKCH T
Yrnepona | qg 24 1,5 164,93
OKCH]T
UTOIro 175,92 86046,81

[Imata 3a BBIOPOCHI SIBJISIETCS MpOW3BeNeHHEM (AKTHIECKOro BBHIOpOca Ha
HOpPMATHB IUIaThl, Ha Kod(dduimeHt wuHGIAIHU 1, kKodpdunueHnt wuHIAIHH 2,
kKod(pbunmreHT

K03 PUIMeHT

OKOJOIn4YHOCTH,

JOTIOJIHUTEIIBHBIN K03 durment 2 [14].

,Z[OHOJIHI/ITCJIBHBIﬁ

1 wu

Ha

Tabmuma 60 — Ilmarexu 3a 3arpsA3HEHUE OKPYXKAIOIMIEH Cpeabl MPH CKUTAHUH
MIPUPOJTHOTO rasza

Haumeno Hopma Jononx
BaHIe CDaKTIquc THB Koadpdu | Koaddu | Koadpodu I[OHOJ'IHVI/ITG HTCILE
3arps3Hs i JIaThI L{HCHT A ITHCHT JILHBIN BIH [Tnara, py0
BBIOpOC, > | mHIA | wHQISD | 9KoiorH | Kodddumme ’
OIIETO py6/To K03 Qhu
TOHH nu 1 uu 2 YHOCTH HT 1
BEIECTBA HHY LUEHT 2
Azora
JIMOKCHL 0,571 133.1 530,894
bens(a)mm i 52474
peH 2,658-12 90,6 9,71E-05
MasyrHas 0 2121,8| 2,45 1,98 1,2 1,2 1
301ma 0
Ceper 0,124 | 435 37,679
JIMOKCH T
yraepoma | 3 g 1,5 37,721
OKCHU]
HUTOI'O 4,295 606,295
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[IpenoTBpamienublii  ymep0O SBISETCS PAa3HOCTbIO MWTOrOBOWM IUIATHI 32
3arps3HEHUE OKPYXKAromeld Cpeapl MpU CXKUTaHUM Ma3yTa W HTOTOBOM IUIATHI 3a
3arps3HEHUE OKPYKAIOMIeH Cpebl IPU CKUTAHUU PUPOTHOTO Tasa.

Takum oOpa3zom, npenoTBpalieHHbIl yiepo Oyaet pasen 85440,51pyOnei.

PaccuntaemM mpuBeneHHBIE  3aTpaThl, KOTOpPHIE  SABISAIOTCA  CyMMOM
ce0ECTOMMOCTH  MEpPOTPUATUS U  KAaNMUTEIbHBIX 3aTpaT, YMHOXXCHHBIX Ha
kod(punuent 0,15.

CnepnoBatenibHO, IpUBEACHHBIE 3aTpaThl OyaAyT paBHbl 9285901, pyOnei.

6.2 Tenuiorenepatop CB 400/12.0
PaccMoTpyiM  BapMaHT TNpPUMEHEHUsS B  KauyecTBe MPUPOJOOXPAHHOTO
meporpusitusi TersioreHeparopa CB 400/12.0, paboTtaromiero Ha 3JIEKTPUYECTBE,

ctoumocThio 220000 py6ei.

Tabnuna 61 — CMeTa KanUTaIBHBIX 3aTPaT Ha 000PYIOBaHUE

3aTpatsl l'onoBas
Kon- | Ilena 3a TpaHcniopTHBIE Ha ITonnasa | Hopma cymma
Haumenosanne o MOHTaX, aMopTH3a
BO, | eamHuIly, | pacxomsl, 5% ot 0 CTOMMOC | aMOpTH3
o0opynoBaHuUs 10% ot o, | LIHMOHHBIX
el. pyo. CTOUMOCTH Tb, py0 | ammm, %
CTOUMOCT OTYHCIIEH
u Wi, pyo.
Tennoreneparop 1 220000,0 11000 22000 253000 10 25300
Hroro 1 253000 25300

Tabmuma 62 — CMeTHasi CTOMMOCTh OCHOBHBIX IIPOU3BOJICTBEHHBIX (DOHJIOB

B satpar Cymma 3atpar, pyo. VY nenbHbIC KaUTaIbHbIC
3aTpaThl
ObopynoBaHue 253000 14055,56
[Ipoune GhoH bl 25300 1405,56
Hrtoro 278300 15461,11

Tabnuna 63 — 3aTpaTsl HA MaTEPHAIBHBIE PECYPCHI

[Torpebnsemas
Bpewmst paboThI
AJIEKTPHYECKAsI
Cratpu 3atpar | Llena 3a en., pyo 00opynoBaHus, 3arpaTtsl, pyo
MOIITHOCTb,
yac/ron
kB/gac

DNEeKTPOIHEPrUs 2,37 30 6000 426600
Hroro 426600

Pacuer uwucnenHoctn mepcoHana u ¢GoHAa 3apaOOTHOW TUIATHI TPUMEM 10
tabimmiam 53-55, Tak Kak KOJIMYECTBO paboumnX, KaleHIApHBIA Tpaduk U TapudHbIC
CTaBKHM OCTaHYTCSl HEU3MEHHBIMU.

CwmeTy 11eX0BBIX PacXoJ0B MMPUMEM TAKOH K€, Kak B TabmuIe S7.

108



Tabonuua 64 -CmetHas ce0€CTOUMOCTD

Cratpu 3aTpar CymMma pacxozoB, pyo ITpumeuanue
AMoOpTH3aLMsI MAIlIMH U
000py0BaHUs, TPAHIIOPTHBIX 25300
CpPEICTB

Okcmryaranusi 000pyI0BaHHUS:
3apruiara pabovmx 1mo

00CTyKUBaHUIO 261861,20

000pyIOBaHUS

OTHMCICHIA K CTIETHATLHKE 87461,64 33,4% OT 3apabOTHOI MIATHI
HYXKJTbI

CTOUMOCTh CMa30YHBIX 053 1% oT croumocTu
MaTepHaioB MaIlliH ¥ 000pyI0BaHHUs
Hroro 349322,84

Tabnuia 65— Pacuer cebectonMoCcTH

Cratbu 3aTpar 3aTpathl Ha BeCh 00beM, pyo
DHEepreTHYecKre 3aTPaThl 426600
OcHoBHO# (hoH]T 3apabOTHOM TIIATHI 403230,16
JlononHuTenbHBIN (OH]T 3apabOTHON IIATHI 261861,20
OTunCiIeHNEe Ha CONMATBLHBIE HYXKIbI 222140,52
PCD0 349322,84
[{exoBbIE pacxoabl 316163,49
Hroro uexosas ce0eCTOUMOCTE 1979318,20

[Tmatexwu 3a 3arpsi3HEHUE MPU CKUTAHUHM Ma3yTa puMeM Kak B Tabmiwmie 60.
[Ipu pabore TeruioreHepaTopa Ha JJICKTPHUECTBE 3arps3HSIONIME BEUIECTBA B
OKpY’KaroIIyIo cpeay He BeineistoTcs. CienoBaTensHo, miara OyneT pasHa 0.

[IpenorBpamennsiii ymepd Oynmer paBen 86046,81pybieit, a mpuBeIcHHbBIE
3atpathl — 468345.

6.3 BeIBOABI IO DKOHOMHYECKOH OLlEHKEe

TakuMm, oOpa3oMm, paccMOTpeB JBa TEIUIOTEHEPATOpPa, MOXKHO IOCUYHUTATH
AKOHOMHYECKUH 3P (HEKT MPUPOI00XPAHHBIX MEPOTIPHUSATUH.

OxoHOMUYECKUN dDPEKT SIBISIETCS Pa3HOCTHIO MPUBEICHHBIX 3aTPaT MEPBOTO
BapuaHTa MPUPOJOOXPAHHOTO MEPONPUATHS U TPUBEACHHBIX 3aTpaT BTOPOTO.
CnenoBartenabHO,

DKOHOMUYECKUA s dekt MIPUPOAOOXPAHHOTO MEPOIPUSITHUSA —
TEIUIOTeHepaTop, paboTaromuii Ha JyekTpuuecTtBe, Oyaer paBen 8817556,5.
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SAKVIIOYEHUE

B xone HanucaHus BBITYCKHOM KBaNM(UKAMOHHOW pabOThl Oblla MPOBEIECHA
OIICHKAa BO3JCHCTBUS Ha OKPYXKAWOIIYI CpeAy MNPEANnpusiTis IO MPOU3BOJCTBY
MeOenr, a UMEHHO IIKOJIBHBIX MapT.

Ha nepBoM starne ObuT pacCMOTPEH TEXHOJIOTHYECKHM MpOoIecC MPOU3BOJICTBA
IIKOJBHBIX TIApT, B TOM YHUCJE TEXHOJOTMYECKHH TMpOIECC MPOU3BOACTBA
JTAMUHUPOBAHHBIX JPEBECHO-CTPYKEUHBIX ITUT U METAJUTMYECKOT0 KapKaca.

Ha cnenyromem »5tane ObUIM TMPOU3BEJAEHBI pacueThl O00pa3oBaHUS W
paccerBaHUs 3arpsI3HSIIONIMX BEIIECTB OT OPraHU30BAHHBIX U HEOPraHU30BAaHHBIX
UCTOYHUKOB. [Ipu BBHIMOJIHEHUU pacyeTa pacCeMBaHUS OT OJWHOYHOTO TOUYEUHOIO
UCTOYHUKA — JLIMOBOM TpPyOBI TeIUIOreHepaTropa, padoTaroIiero Ha masyTe, ObLIOo
BBISIBICHO TPEBBINICHUE TMPEIETbHO-JONYCTUMBIX KOHIIGHTPAIMH 1O TaKUM
BEI[ECTBAM, KaK: a30Ta JUOKCHUJ, O¢H3(a)upeH, cephl JUOKCUJT U Ma3yTHas 30Jia, Ha
CIEAYIOIUX pacCTOSIHUAX: 166,5 M — MakCUMaJIBHOM JJIs1 TBEPABIX BemiecTB, 300 M —
CaHWTapHO-3aIlIUTHAS 30HA, 333 M — MaKCHUMaJbHOM JIsl Ta3000pa3HBIX BEIIECTB U
470 M — rpaHulIE KUJIOW 3aCTPOMKH.

B kadecTBe NpUPOIOOXPAaHHOTO MEPONPUSATUS JJISI CHIKEHUS TMPEAETbHO-
JOTYCTUMBIX KOHIIEHTpAIMid OBLJIO TPEJIOKEHO 3aMEHUTh TEIUIOTeHEpaTop M
nepelTH Ha Jpyroil ceipbe. B KadecTBe mepBoro BapuaHTa OBUT PACCMOTPEH
TEIJIOTEHPATOp, paboTaroIMii Ha TPUPOJHOM Tra3e, a B KadeCcTBE BTOPOrO —
TEIJIOTEHEePATOP Ha JICKTPUUYECTRBE.

Jlanee ObUT MPOUW3BEACH IOBTOPHBIM pacdeT oOpa3oBaHUS M PaCCEHBAHUS
3arps3HSAIONIMX BEIIECTB IPU paboTe TeIuloreHepaTopa Ha Ta3e, KOTOphle HE
BBISIBUJIM TIPEBBINICHUN MPEIeIbHO-A0NYCTUMBIX KOHIIEHTpalui. Terioreneparop,
paboTaronuii Ha DJIEKTPUYECTBE HE BBIJCIACT 3arpsa3HSIONIME BEIIeCTBA B
atmMochepy. CrmemoBaTrenbHO, MOXHO CJelaTh BBIBOA, 4YTO 00a BapuaHTa
AKOJIOTHYECKHU 3P (HEKTUBHBI.

Ilocne wyero, OblIa MpPOBENEHA HKOHOMHUYECKAsh OILIEHKAa IS KaXJIOro
TEIUIOreHepaTopa, BKITIOYAIOIIAs pacueT KalmuTeIbHBIX M SKCIUTyaTallMOHHBIX 3aTpar,
YUCJIEHHOCTH TepcoHana U ¢oHAa 3apab0THON IUIAThl, pacyeT IUIAThl 3a BHIOPOCHI U
OCHOBHBIE 3KOJIOTO-DKOHOMUYECKHE TMOKa3aTeiau. Ha OCHOBaHMHM 3KOHOMHUYECKOU
OIIEHKH OBLI MPOBEJCH CPaBHUTEIBHBIM aHAIN3 TPEIJI0KECHHBIX MEPONPHUATHH IO
CIEIYIOUIUM 3KOJIOTO-3KOHOMHUYECKUM TOKa3aTesM: KaluTaJdbHbIC BIIOKCHUS,
ce0eCcTOMMOCTh MPUPOIOOXPAHHOTO MEPOIPUATHS, TIIATEKH 32 BIOPOCHI 10 U TOCIIE
BHEAPEHHUS MEPONPHUATHS, TIPEIOTBPAIICHHBIN YIIIepO U MPUBEACHHBIC 3aTPATHI.

B utore npusenennsie 3atpaThl coctaBuin 9285901,5 pyOrelt npu BHeIApEeHUU
TerioreHeparopa Ha raze u 468345 — TermioreHepaTopa Ha SJIEKTPUYECTBE.
Oxonomuueckuit 3dext coctaBmn 8817556,5. Takum oOpa3oMm, MOXKHO cHaenaTh
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BBIBOJI, YTO TEIJIOTE€HEPATOP, PAOOTAIOIINM HA AJIEKTPUUYECTBE, HANOOJIEe BHITOJIHBIN

JUTSL IPEIPUATHS M HAHOCAILIMKA MUHUMAJIbHBIN yIiepO OKpy’Karolen cpese.
CrnenoBatenbHO, 1€IM W 3aJla4, BBIJBUHYTBHIE MPU HAMMCAHUU BBITYCKHOU

KBUIM(PUKALUOHHON  paboThl, OBIM  JOCTUTHYTHI B  TOJHOM  OOBEME.
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ITPUJIOKEHUE A

Tabuauuel 15 pacyeToB 00pa3oBaHMs 3arPA3HAOLINX BeleCTB

Tabmuua Al — VYjaenbHble BbIOPOCHl 3arpsA3HSIONMX BEIIECTB IYCKOBBIMU
JIBUTATEIISIMU M YCTAHOBKAMH ITPH ITyCKE AM3CIBbHBIX ABUrareiaei Ha JIM (mpik)
Kareropus MOHII:;)Z;I/II)H;IJ/II;);I;:HOFO Y nenbHbIe BBIOPOCHI 3arpsI3HSIONINX BEIIECTB, IT/MUH
MAIIUH Cco CH NO> SO Pb*
nBurareis, KBt
i 1o 20 - - - - -
2 21-35 18,3 4,7 0, 0,023 0,0064
3 36-60 23,3 5,8 1,2 0,029 0,0082
4 61-100 25,0 2,1 1, 0,042 0,0120
5 101-160 35,0 2,9 3,4 0,058 0,0160
6 161-260 57,0 4,7 4,5 0,095 0,0270
7 cBble 260 90,0 7,5 7,0 0,150 0,0420

Tabmuma A2 — VYjaensHbIe BBIOPOCH 3arps3Hsmonux Bemiects JM B mporecce
nporpesa (Mnpik)

Y nenbpHBIN BRIOPOC 3arps3HAIONINX BEIIECTB, T/MUH
co | CH | NO, | C | SO

[lepuonp! rona

=
gz
g % = = = = =
2 s & s & = = = & S &
< = 3 = = = = = e = e =
= = 3 = ) = S = 5 = a
o = o = o = o = 5 =
IS (@] = (@) = o = o = o
= = = = =
1 0,5 1,0 0,06 | 0,16 0,09 0,14 0,01 0,06 | 0,018 | 0,022
5 0,8 1,6 0,11 | 0,29 0,17 0,26 0,02 0,12 | 0,034 | 0,042
3 1,4 2.8 0,18 | 0,47 0,29 0,44 0,04 0,24 | 0,058 | 0,072
4 2,4 4.8 0,30 | 0,78 0,48 0,72 0,06 0,36 | 0,097 | 0,120
5 3,9 7.8 0,49 | 1,27 0,78 1,17 0,10 0,60 0,16 0,200
6 6,3 126 | 0,79 | 2,05 1,27 1,91 0,17 1,02 0,25 0,310
7 9,9 188 | 1,24 | 3,22 2,00 3,00 0,26 1,56 0,26 0,320

[Tpumeuanne: B mepexomubiii mepuos 3nauenus BwiOpocoB CO,CH,C,SO;
JIOJKHBI YMHOXaThcsl Ha KoddduimenT 0,9 oT 3Ha4eHUWI sl XOJOIHOTO Mepuoa.
Brei6pocet NO2 paBHEI BEIOpOCaM B XOJIOIHBIN TEPUOI.
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Tabmuma A3 - VYaenbHble BBIOPOCH 3arpsi3Hsitoniux BemecTB M B mporecce
JBYDKEHUSI TI0 TEPPUTOPHH TIPEIIPUSITHS (Mgpik)

Y aenbHBIN BBIOPOC 3arPS3HSIIONINX BEIIECTB, T/MUH
co | CH NO, | C | SQ
Ileproasl roga

v

XO0JIOAHBIN

XOJIOAHBIN

XOJIOAHBIN

XOJIOAHBbIN

TCILJIbIN

TCIJIbIN

TCIJIbIN

TETUIbIH
TETILIN

JM3E€IBbHOI0 JBUraTeNs,
kBT
XOJIOAHBIN

Kareropus mamma
HomMmuHannrHasg MOITHOCTD

1 020 |0,24| 0,29 | 0,08 | 0,10 | 0,47 | 0,47 | 0,05 | 0,07 | 0,036| 0,044

2| 21-35 | 045| 0,55 | 0,45 | 0,18 | 0,87| 0,87 | 0,10 | 0,15 | 0,068 | 0,084

3| 36-60 | 0,77 0,94 | 0,26 | 0,31 | 1,49| 1,49 | 0,17 | 0,25 | 0,120| 0,150

4| 61-100| 1,29| 157 | 043 | 0,51 | 2,47| 2,47 | 0,27 | 0,41 | 0,190 0,230

5(101-160| 2,09 2,55 | 0,71 | 0,85 | 4,01| 4,01 | 0,45 | 0,67 | 0,310| 0,380

6|161-260| 3,37 | 4,11 | 1,14 | 1,37 | 6,47| 6,47 | 0,72 | 1,08 | 0,510 0,630

Cszgge 530| 6,47 | 1,79 | 2,15 |10,16| 10,26| 1,13 | 1,70 | 0,800 | 0,980

[Ipumeuanue: B mepexonnpiii nepuon 3HaueHusi BeiopocoB CO, CH, C, SO>
JOJKHBI YMHOXaThCsl Ha KoddduimeHT 0,9 oT 3HaYeHUI JUIsl XOJOIHOTO Mepuoa.
Bri6pocst NO2 paBHBI BEIOpOCaM B XOJIOIHBIN MEPUO.

Tabmuma A4 - Y aenpHbIE BRIOPOCH 3aTPS3HSIONINX BEIISCTB IIPH paboTe TU3EIbHOTO
JIBUTATENISI HA XOJIOCTOM XOIY (Myxix)

Kareropus Homunansaas Y nenbHbINA BBIOPOC 3arpsA3HSIONINX BEIIECTB, I/MUH
JIBUTaTEIIst MOIIHOCTD
asurarens, KBt CO CH NGO SQC C

1 1o 20 0,45 0,06 0,09 0,018 0,01
2 21-35 0,84 0,11 0,17 0,034 0,02
3 36-60 1,44 0,18 0,29 0,058 0,04
4 61-100 2,40 0,30 0,48 0,097 0,06
5 101-160 3,91 0,49 0,78 0,160 0,10
6 161-260 6,31 0,79 1,27 0,250 0,17
7 cBhIIIe 260 9,92 1,24 1,99 0,390 0,26
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Tabmuna AS - 3nauenne ko3 dunmenTos K1, Ko uis onpenenenns BBIOPOCOB NbUTH

[LnotHOCTB . Jons by,
No HaunmenoBanme Becosas gons neuieBoit
/i Marepuana Matep “iﬂa’ ¢pakiuu K1 B Mmatepuae HEPEXOAIIAA B
r/cm a’po30Jib, Ko
1 Orapku 3,9 0,04 0,03
2 Knunkep 3,2 0,01 0,003
3 Lement 3,1 0,04 0,03
4 W3BeCTHSIK KapbepHBIH 2,7 0,03 0,01
5 Mssecrisik 2,7 0,04 0,02
JPOOJICHHBIH
6 Meprenb KapbepHBIHA 2,7 0,03 0,01
7 Meprenb 1poOIeHHBII 2,7 0,05 0,02
8 H3Bects KOMOBas 2,7 0,04 0,02
9 H3BecTs MoJIOTas 2,7 0,07 0,05
10 I'panuT KapbepHBIi 2,8 0,01 0,003
11 I'panuT npoOIeHHBIH 2,8 0,02 0,04
12 Mpamop KapbepHbIi 2,8 0,02 0,01
13 Mpamop 1poOIIeHHBII 2,8 0,04 0,06
14 Men 2,7 0,05 0,07
15 ['uric kapbepHbBIT 2,6 0,03 0,02
16 I'unc MosoTHIA 2,6 0,08 0,04
17 JIoJIOMHT KapbepHBIit 2,7 0,03 0,01
18 | JlomomwuTt npoOaeHHBII 2,7 0,05 0,02
19 Omnoxka 2,65 0,03 0,01
20 ITermaTur 2,6 0,04 0,04
21 Iuetic 2,9 0,05 0,02
22 Kaomnuu 2,7 0,06 0,04
23 Hedenun 2,7 0,06 0,02
24 I'nmuna 2,7 0,05 0,02
25 ITecox 2,6 0,05 0,03
26 ITecuanuk 2,65 0,04 0,01
27 Ciroma 2,8 0,02 0,01
28 ITosnesoii mimmar 2,5 0,07 0,01
29 [Iax 2,5-3,0 0,05 0,02
30 Juopur 2,8 0,03 0,06
31 [Topdupon bt 2,7 0,03 0,07
32 I'padut 2,2-2,7 0,03 0,04
33 Vroib 1,3 0,03 0,02
34 3omma 2,5 0,06 0,04
35 Juaromur 2,3 0,03 0,02
36 [lepnuT kapbepHbIN 2,4 0,04 0,01
37 IIepnut rorosas 2.4 0,04 0.06
TTPOTYKITUS
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Ta6nuia A6 - 3aBuCUMOCTB BEJIMYHMHBI K3 OT cCKOpocTH BeTpa

CKopocTh BeTpa, M/C

3navenus kodddunuenta Ks

o 2 1.0
2-5 1,2
5-7 1.4
7-10 1,7
10-12 2,0 -
12-14 2,3
14-16 2,6
16-18 2,8
18 u BBIIIE 3,0

[Tpumevanue: Pacdersl 3arpsi3HeHHss aTMOC(hEphbl MPOBOIATCS MPU MPOU3BOJBHOM
Habope ckopocreit ot U=0,5 m/c no U=U* (ckopocTtb BeTpa 95% obecrneueHHOCTH).

Ta6nuia A7 -3aBUCHUMOCTD BETMYMHBI K4 OT MECTHBIX YCIIOBHIA

Ka
[Ipu xpanennu u | Ilpum nepeceinke Hpw xpasenm i IIpu nepecsinke
MecTHbIE nepecbinke [TM* [IM* ¢ HIEPECIITe %’mﬂ YIJI B Kapbepe ¢
YCI0BHA 0e3 mpruMeHeHus NIPUMEHEHUEM BHII;?II;;’ :If :Hne; [IpUMEHEHUEM
3arpy304HOTO 3arpy304HOTO 3arPY30UHOTO 3arpy304HOTO
pykaBa pykaBa pyKkasa pykaBa
Cknanpl,
XpaHUJIMILA
OTKPBITHIC 1.0 0,01 1.0 0.2
a) ¢ 4-X CTOpOH
0) ¢ 3-X cTOpoH 0,5 0,005 0,8 0,16
B) C 2-X CTOPOH
MOJIHOCTBIO U €
2-X CTOPOH 0.3 0,003 0,6 0,12
YaCTUYHO
T') C 2-X CTOPOH 0,2 0,002 0,5 0,1
e L 0.1 0,001 0.1 0,02
CTOPOHBI
Z‘T)Og‘lfﬂ ¢ 4x 0,005 0,00005 0,1 0,02
* [IM - mpuIsIIMe MaTepralbl;
¥ mpu  mepeBojJe  HEOPraHW30BAHHBIX HCTOYHHMKOB  y3Jla TICPECBHIKHA B

OpraHU30BaHHBIC MPU OTCYTCTBHH ACMUpAIMU CYUTATh BBHIOPOC MBUTH B aTMocdepy
10 30% OT ero HOPMaTUBHOTO MOKA3aTENs MPU ACTIHPALIMH y3J1a.
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Tabnuna A8 - 3aBucuMocTh BennurHbl Ks 0T BIaXKHOCTH MaTepuasoB

Brnaxnocts MaTepuanos, % * Ks Ks (st yriis B kapbepe)

0-0,5 1,0 2,0

1o 1,0 0,9 1,5

10 3,0 0,8 1.3

10 5,0 0,7 1,2

1o 7,0 0,6 1,0

10 8,0 0,4 0,7

10 9,0 0,2 0,3

1o 10,0 0,1 0,2

Cssiure 10 0,01 0,1

* IpU CTaTMYECKOM XpaHEHHMHM U TEpechIllke Mecka BIaXHOCThi0 3 % u Oonee -
BbIOpOCHl cunTaTh paBHbIMU 0. JlJis Ipyrux CTPOUTENbHBIX MAaTEPHAIOB BBIOPOCHI
cuuTaTh paBHbIMU (0 1ipu BiaxHOCTH cBbilie 20 %.

Tabnuna A9 - 3aBucuMocTh BeanunHbl K7 OT KpYITHOCTH MaTepuaioB

Pasmep kycka, MM K7
500 u Gonee 0,1
500-100 0,2
100-50 0,4
50-10 0,5

10-5 0,6

5-3 0,7

3-1 0,8

1 1,0

Taomuma AlO0 -
neperpy’kaeMoro Marepuaa

3aBUCHUMOCTh BEJIUYMHBI

Ks or Tmma rpeiidepa u poja

Bennunna kosdunuenta Kg B 3aBucuMocTd oT
Ne I'pysonoapemHoCTS ]:HH neperpy»kaeMoro Marepuaia
n/m KpaHa, T rpeidepa ILlcbers eCOK rc
1 5 2583B 0,898 0,427 0,6
2 5 2583 0,898 0,427 0,6
3 5 3089A 0,744 0,338 0,52
4 10 2872B 0,41 0,21 0,3
5 10 3292B 0,41 0,21 0,3
6 10 33836 0,362 0,184 0,286
7 10 3555A 0,413 0,21 0,3
8 10 3555B 0,39 0,22 0,32
9 15 23741 0,292 0,14 0,21
10 15 25871 0,271 0,166 0,215
11 16 3319A 0,231 0,14 0,182

118



Tabnuna All -3aBUCMMOCTB BEIMYHMHBI B OT BBICOTHI IEPECHITKU

BricoTa nagenus marepuana, M B
0,5 0,4
1,0 0,5
1,5 0,6
2,0 0,7
4,0 1,0
6,0 1,5
8,0 2,0
10,0 2,5

Tabmuma A12 — Y nenpHOE BhIICICHUE 3arps3HSIONINX BEIIeCTB (T/KT)

Conepxanue dhopMaabaeruia
(I/IJ‘II/II) aMMI/IaI((ba)pB cmoie, % Dopmanseruz Ammrax
0,3 1,2 -
0,5 2,0 -
1,0 4,0 1,88
1,2 4,81 2,1

Tabmuma Al13 — Conepxanue cBoOogHOro (QeHona, (Gopmanpaeruia, areToHa B
KJICEBBIX MaTepuajiax, npuMmeHseMbix B mnpousBoacTBe JICII, danepsr, mebdenu,
CTOJIIPHO-CTPOUTEIIbHBIX U3/ICIINI

Maccosas nois, %

Mapka CBOomHOrO CBo0OOgHOTO
AueroHa
dbopmanbaeruaa dbenona
Kap6amugodopmanbaerugHas 0.3 i i
cmona KO-MT-15 '

Tabmmma Al14 — [TeuteoOpazoBaHue IPU MEXaHUUECKOM 00pabOTKe JTPEBECUHBI

MakcuMalibHbI
1 BBIXOJ (KI/4 .
MaxkcumalibHbI A (r/a) MuHUMaNbHbINA
Bun . 3 BTN (pacyer a
HaumenoBanue 1 BBIXOJ (M°/4) o0beM
0TXO0/JI0 CYXYIO [Tpumeuanue
00opynoBaHUA nbutH (200 MKM 0TCaChIBAEMOT0
B 1 MEHee) /IPCBECHITY TTpH BO3LyXa, M>/u
mwioTHocTu 650 yxa,
Kr/m°)
[Inudosanb-
“(b ITeu1e - 3,1
HBIIl CTaHOK
Cranok
*
OpMaTHO- - oOmiee oT
(opuatio Tbus 0,0073 4,745 2520* =
00Ope3Hoit CTaHKa
TPEXIUIbHBIN
Cranok
BEPTUKATIbHBIN
p [Tbu1B 0,00312 2,028 150
CBEPJIMIBHO-
M1a30BbIN
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Tabmuua AlS5 — VYneneHble BBIOPOCHI BpEIHBIX BEHIECTB B aTtMocdepy OT
IIPOU3BOACTB 10 NepepabOTKE MIACTMACC

HaunmenoBaunue

BBII[GJISIIOH_II/IGCSI BPCIAHLIC BCIICCTBA

. [lepepabarbiBaeMblit MOKa3aTelb
TEXHOJIOTHYECKONA
MaTepuan HaMEHOBAHUE YIAETBHBIX
oTiepaun
BBEIOPOCOB, T/KT
deHoIIIaCT HA OCHOBE
denoN 0,50
cmoiel CO 010
deHoIIIACT HA OCHOBE
denoN 0,70
cmoutel CD 337
deHOIIIIACT HA OCHOBE
denon 1,00
Ilnasnenne cmoutel CD 330
MTOJIMMEPHBIX o
MaTepuasoB Mepe. CHOITLTACT Ha OCHOBC denon 2,00
o cmoubel CD 342 (kpome CII) '
NabHENIIEH
00paboTKOIt PeHonacT Ha 0CHOBE denoN 0,80
p cmouel CD 342, tun CII '
Jumernnrepedranar 0,003
YrI1epo1 OKCHT 0,80
IMonmstriietepedranar :
ped DTa”oBasg KUCIOTA 0,70
dopmabIerua 0,045
deHoOIIIIACT HA OCHOBE
denon 0,15
cMoel CD 090
IIpenBapuTenLHBIN deHoOMIIACT HA OCHOBE
peasap Denon 0,20
MOJIOTPEB cmonsl CO 010
€aKTOILIACTOB B deHomIacT Ha OCHOBE
p deHon 0,25
ycraHoBkax TB4 cMoJiel CD 337
deHoOMIIACT HA OCHOBE
denon 0,40
cmonsl CO 330
TabnerupoBanue
IpeccMaTepralioB [Topo1ku GeHoIIacToB U [Teu1e (heHOMIIACTOB 900
POTAIIMOHHBIMHU aMHHOIUIACTOB 1 aMHAHOIUIACTOB '
MaIIuHaMA
[Mommamung AMMHIak 0,20
CTEKJIOHAIOJIHEHHBIH VYriepon okcua 0,10
JTaHOBasA KUCIIOTA 0,03
Cymika [Monustunenrepedranar
TEPMOILIACTHYHBIX YIICPOJL OKCHA 0,08
Co/] dopmanbaeru 0,050
MaTepHaJIOB Mepe/ 5 5 19
JINTHEM TOJ JABJICHUEM Dtpon AuOyrunoenson-1, 0,040
JTUKapOOHAT
DTeHnnoen301(CTH
[Tonuctupon (cTup 0,030
0J1)
Opranunueckue
KHCJIOTEI B 0,40
nepecyere Ha
JInThe o gaBlIeHUEM
[Monustunenrepedranar YKCYCHYIO 0,80
TEPMOILJIACTOB
VYraepona oxcun (1) 0,035
dopmainbaerug 0,001
Jumerunrepedranar
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[Tponomxenue Tabauinl AlS

denomacT Ha OCHOBE

cmosl CD 090 Perox 0,15
. @DeHOoIUIaCcT Ha OCHOBE
[IpenBapuTenbHbII enosst Cb 010 denon 0,20
MOJIOTPEB PEAKTOIIIACTOB DOHOIIACT 14 OCHOBG
B ycraHoBKax TB4 entoret CD 337 denon 0,25
@eHOIUIACT Ha OCHOBE
cmoubl CD 330 Penon 0,40
TabneTupoBanue
npeccMaTepuaioB [Topomiku peHomiacToB u [Tbu1h eHomIacToB 1 900
POTAIMOHHBIMU aMUHOTIIACTOB aMUHOTIIACTOB ’
MalTnHAMHA
TTommamu AmMuak 0,20
CTEKJIOHAIOTHEHHBIH Yriiepo 1 OKCHT 0,10
DraHoBas KACJIOTA 0,03
[MonmusTunenrepedranat
Yr1epo1 OKCHI 0,08
Cymika TepMOIIIaCTUYHBIX
0,05
MaTEpPUAIIOB TIEPE] Coll dopmanbaerug 0
JTUTHEM TI0]] JIABJICHUEM Tbytinbenson-1,2- 0.0
OTpon
JTMKapOOHAT 0
0,03
[Tomuctupon OTeHnn0eH305(CTUPO) 0
0,40
OpraHuyecKre KUCIOTHI B
nepecyeTe Ha YKCYCHYIO 0,80
[TonmaTrnienTepedranat VYraeponaa oxcup (I1) 0,03
dopManbaerua 5
HumerunrepedTanar 0,00
1
OpraHuyecKre KUCIOTHI B 150
[Tonunponuiexn repecyere Ha YKCYCHYIO '
1,00
VYraepona okcug (1)
[TomucTupon Crupon 0,30
Jlutbe NOJ TaBJICHUEM
TEPMOILIACTOB Cononumepsl cTuposa Crupon 0,10
TTonmmamu ner AnMmuaK 2,00
a Vraeponaa oxcup (1) 1,00
Otposnsl (mactuk ABC) JuOyrundranar 0,40
TIBXC-70-59M Bununxnopun 0,01
Judnon denon 0,10
[TonumeTnmnTakpuinakT MeTtunmerakpuiar 0,50
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Oxkonuanue Ta0auIel AlS

Opranndeckue KUCIOThI

U3MECIIBYUTECIIAX

DKCTpY3Us pyKaBHOM B IIepecyeTe Ha 0,35
PY3HI PYK [TonusyTriien p
TUICHKA YKCYCHYIO
0,50
VYraeponaa okeup (1)
Opranuyeckue KUCIOTbI 0.50
B [IepecUeTe Ha
[TomusTreH
YKCYCHYIO 0.95
DKeTpy3us TYO VYraeponaa okeup (1) '
TIBX 6s04HBIii ¢ Bunammxmopu 0,02
nobaBkoii cBuHMA (9 CauHen 0,01
BECOBBIX YacCTei) Yraeponaa oxcup (I1) 0,50
DKCTPY3US JIUCTA TTomuctupon Crupon 0,42
py3 P Yraeponaa oxcup (I1) 0,30
[IpounzBoacTBO TommsTinenTepedTanar DTaHOBask KUCIIOTA 0,40
BBIJIYBHBIX U3JICIIAN p Yraeponaa oxcup (I1) 0,80
Opranndeckue KHCIOThI 0.30
B IIepecyeTe Ha
[TonmaTHIIEH M TpONTHIIEH
YKCYCHYIO
0,20
VYraeponaa oxenp (1)
I'panynupoBanue Ha 1
OJINCTUPOJ H
0a3e 3KCTPyIepoOB Crupon 0,05
COTIOJIMMEPHI CTHPOJIA
I[IBX Bunnnxnopun 0,02
[TonmuamMuapbl, 3TPOJIBL,
Tcpon VYraeponaa oxcup (I1) 0,50
PacrapuBanue coipbs TepmoriacTer [Tbu1h TEpMOTIITACTOB 1,00
JpoObnenue oTxoa0B
Ha POTOPHBIX TepmormiacTer [Tbu1h TEpMOTIIIACTOB 0,70

Tabmuma Al16 — YnaenpHbIEe MOKa3aTeld BBIJCICHUS 3arpsA3HSIONIMX BEIIECTB IMPHU
pEe3Ke METAJIJIOB U CIIABOB (HA JJIMHY pe3a, I/M; Ha €IMHHUILY 000pYI0BaHUS, I/4)

n HanMeHoBaHMe U yJICIbHBIC KOJMYECTBA BBIJCIIIEMBIX 3arPSA3HSIOIINX BEIICCTB
)
§ CBaposbilt B Tou Jene Oxcun Jlnokcup azoTa
5 g 9 a’po30J1b KonndecTBo yriepoa
AEEE
é’ 53 HauMeHoBanu
]
= o | /™ © BCLICCTBA /M r/4 /™M | /9 | /™M r/4
g
o,
Coen.
5 225| 74,0 | mapranua 0,04 1,1 | 150| 49,5 1,18 39,0
Okcwp xeneza | 2,21 | 72,9 - - - -
2 Coen.
§ 10 | 4,50 | 131,0 | maprasma 0,06 19 | 2,18| 63,4 2,20 64,1
© Oxcunskenesa | 4,46 | 1291 - ; - :
Coen.
20 | 9,00 | 200,0 | mapranua 0,13 3,0 | 2,93| 65,0| 2,40 53,2
Oxkcup xeneza | 8,87 | 197,0| - - - -
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Tabmuua Al7 — YnaenpHble MOKa3aTeNM 3arpsA3HSIONIMX BEIIECTB MPU CBAPOYHBIX
aborax.

Briaensronieecs 3arps3HsAONIEe BEMIECTBO, €I0 KOJI YaenwHbIC BBIACICHUS, qi(T/KT)
Kenesza oxcun (0123) 10,69
Mapraner (0143) 0,92
[Tems HEOpranuveckas ¢ coaepkanuem SiO2 20-70% 14
(2908) ’
Oropunst (0344) 3,3
®dropuctsiit Bosopos (0342) 0,75
Juoxcun azota (0301) 1,5
Oxcup yriepona (0337) 13,3
Tabmmma A18 — CocTaB JIaKOKpACOYHBIX MAaTEPHUATIOB
Conepxanue
Hons neryueit yactu KOMITOHEHTOB B
Buz Mapia (pactBoputens), % Hanverosanne netrydelt yactu JIKM,
%
yanT-CIUPHUT 5
Tpynt- AC-1154 47 KCHJIOJT 85
IMab
COJIBBEHT 10
Tabmuma Al19 — Belgenenue 3arps3HSOMIMX — BEUIECTB IPU  HAHECEHUH
JJAKOKPACOYHBIX MTOKPBITHI
Jlosist a3p030J1s IPH I[Taps1 pactBopuTens, % (0T 001Iero
oKkpacke, % COJICpIKaHMsI PACTBOPUTEIIS B KPacke)
Crnioco0 okpacku
TIpH OKpacke O, TpHu okpacke O ) IPH CYIIIKE 5p
be3Bo3ayminbIi 2,5 23 77
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Tabmuia A20 — XapakTepucTrKa TOMOK KOTJIOB MaJIOH MOITHOCTH

Buz TONOK M KOTIIOB Torumso 03, % Q4, %0 ITpumeuanne
C HenoABMKHOM penIeTKon Bypsie yrim 2,0 8,0
U PYYHBIM 3a0pOocoM Kamennsble yriu 2,0 7,0
TOILUIMBA Antpanutel AM u AC 1,0 10,0
o o o Boabniue 3nauenud q4 -
Tomkwu ¢ nienHoM pemerkolt | JloHenkuii aHTpauT 0,5 13,5/10 G4
[IPU OTCYTCTBHH
[[MaxTHO-1IENTHBIE TOTIKA Topd kyckoBoit 1,0 2,0 CPE/ICTB YMEHBIIICHHS
Tomkwm ¢ 0ca; MCHbBIIINE
VYrau tuna ky3uenkux | 0,5-1,0| 5,5/3 yi
ITHEBMOMEXAHUYECKAM 3HAYEHUS (4 - IPU
3a0pachIBaTeNIEM U LIEMTHOU Yrm tuna jonenkoro | 0,5-1,01 - 6/3,5 OCTPOM AYThE U
9 Bypsie yrim 0,5-1,0| 5,5/4
PENIeTKOM PSIMOTO X0J1a HAJIMYUU BO3BpaTa
Tonku ¢ Jouenxkuit antparur | 0,5-1,0 13,5/10
ITHEBMOMEXaHUYECKAMU Bypeie yrim tumna 0,5-1,0( 9/7,5
3a0packIBaTEIsIMU U MO IMOCKOBHBIX,
HEIOIBIKHOM pEenIeTKON OOPOIMHCKUX 0,5-1,0 6/3
B HBI
[[TaxTHBIE TOMIKH C Jlposa, apoberbie
. . OTXO/Ibl, OIIMJIKH, TOP(D 2 2
HAKJIOHHOH PEIIeTKOM .
KYCKOBO¥
TomkHu cKOpOCTHOTO
p JlpoBa, 111ema, OMHIKA 1 4/2
TOPCHUS
Ci10eBBI€ TOITIKH KOTJIOB
MapOTPOU3BOUTEILHOCTEIO |  DCTOHCKHE CIIAHIIBI 3 3
Ooiree 2 T/4
Kamennble yrim 0,5 5/3
KamepHbie TONKH ¢
TBEP/IBIM IIJIAKOYIaJICHUEM bypeie yrom 0.5 8/1,5
DdpesepHsblii Topdh 0,5 3/1,5
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