MPOrPAMMHOE OBECNEYEHWUE NPMPOAOOXPAHHOW AEATENLHOCTU

®dupma «MHTerpan» npepnaraeTt BaweMy BHMMaHMIO nporpamMMHoe obecneyeHue
ANs cneuManucToB-3konoros. [porpaMMHble cpeacTBa, pa3paboTaHHble dhupmon,
pewatoT pasniMyHble 3ajaun, Kacalowmnecs BOMNPOCOB OXpaHbl aTMOCHEPHOro Bo3ayxa
n 6e3onacHoro obpatlieHns ¢ 0TxoaamMmm NponsBoAcTBa U NnoTpebneHus.

MporpamMmbl npownun Heo6xoammblie cornacoBaHusa B HUWN Atmocdepa, O
uMm. A.W. BoelikoBa, ceptudmumnpoBaHbl occTaHfapToM Poccun M uMetoT cepTu-
MKaTbl 3KONOrMYECKOro COOTBETCTBMS.

Bce nporpammebl, peanusylowmne MeTOAMKM MO pacyeTy BblGpPOCOB 3arpA3HsAOWmNX
BELEeCTB OT pas/iMyHblX MPOM3BOACTB, cornacoBaHbl HUW ATmocdepa B ycTaHOB-
NEHHOM MOpsiAkeE U BXOASAT B CMUCOK COr/laCOBaHHbIX MPOrpaMM, BbiMyCKaeMbii
MIP PO.

MporpaMmbl LWMPOKO UCMOMb3YIOTCA BO BCex 6e3 ncknoveHns permoHax Poccuu, a
Takxke B benopyccuun, YkpaunHe, MonpoBe, KasaxcTaHe, AsepbainmaHe, ApMeHUM,
'py3un n TypkMeHuUW.

MporpaMMbl MMEIOT Pa3Hblfl YPOBEHb CMIOXHOCTU, HO MX OCBOEHWE, KakK MpaBuio,
He BbI3blBaeT 0Cob6bix npobneMm. Ecnu Bbl moxenaete Hay4uuMTbCs OCHOBaM paboThl C
nporpaMMmaMu Cepum «DKOMOr», a Takxke NpoCaywaTtb NeKuun Beaywmux cneuuanu-
CTOB CTpaHbl B obnactu akonorun - pobpo noxanosaTb B CaHkT-lNeTepbypr, rae
Hawa dwupmMa perynspHo NpoBOAUT KypCbl MOBbIWEHWS KBanudukauum crneymanu-
CTOB-3KO0J10r0B.

Ansa Tex, KTO LeHWT >uBoe oblieHne C KonseramMmnm M3 pasHbiX PernoHOB CTpaHbl U
XOYeT 6bITb B Kypce NocnefHux HOBOCTEN B 061acTN 3KOOMMKU, NPOBOAATCH CEMUHAPbI
C HacbILLEHHOWN HAy4HOW, METOAMYECKON M KyNbTYpHON nporpaMmMoi. Takume ceMUHapbl
¢dupma «NHTerpan» npoBoanT Kak B CaHkT-lMNeTepbypre, Tak n B Mockse.

W, HakoHeu, pupma «MHTerpan» M ee napTHepbl perynspHo MpOBOAAT CEMUHAapbI
Nno NporpaMMHbIM CpeACTBaM B APYrUX perMoHax CTpaHbl.

®dupma «UHTerpan» sBNsSETCA Takxe npeacTtaBuTesieM KoHuepHa «Drager»
Ha pbIHKE ra30M3MEPUTENIbHON TEXHWKU U CPEACTB UHAMBMAYANbHOMN 3aLUMThI.

Mpunbopbl n ob6opyaoBaHne KoHUepHa «Drager» OT/IMYAET BbICOKAs HaAEXHOCTb U
yfob6CcTBO Npwu aKcnayaTaumm, 6onblune Cpoku Cnyxbbl, NPEBOCXOAHbIV CEPBUC.

Mbl 6yaem Bcerpa pafbl noModbs Bam Bbib6paTb Heobxoaumoe B Bawelt pabote npo-
rpaMmmMHoe obecrneyeHre 1 Hay4uTb C HUM paboTaTb.

Monyuntb gOoNoNHUTENbHYIO MHPOPMaLMIO U 3a4aTb BCe MHTepecyloLlmue Bac
BOMPOCHI Bbl MOXKeTe, 06paTuBINCL B PUpMy « UHTErpan» no6biM yao6HbIM
BaM CNoco6om:

Appec pna nucem: 191036, CaHkT-lMetepbypr, yn. 4 CoBerckas, 15 b
TenedoH m dakc: (812) 740-11-00 (MHOrOKaHaNbHbIN)
dakc: (812) 717-70-01
TenedoH B MockBe: (495) 221-08-56
eco@integral.ru
http://www.integral.ru
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MeToanyeckme pekoMeHaauum no pas3paboTke NpoekTa HOPMATVBOB MpPeAesbHOro pas-
MELLIEHNS OTXOA0B A1 TEnN03NEKTPOCTaHUMIN, TEMNOLUEHTPanen, NPOMbILLIEHHLIX U OTO-
MUTENbHBIX KOTE/bHbIX.

YcTaHaBnMBaloT TpeboBaHUS M MOPSAOK MPU OLEHKE COCTaBa M pacyeTe KOoSM4ecTBa
(o6bema) 0TxoA0B, 06paA3yIOLIMXCS Ha TEPPUTOPUM TEMOBLIX 3NEKTPOCTAHUMIN U KOTESb-
HbIX.

MpefHasHayeHbl A8 CNELManM3MpoBaHHbIX OpraHM3aLuMi, 3aHMMaloLMXCS pa3paboT-
KOW MpOEeKTOB HOPMAaTMBOB 06pa3oBaHusl U JIMMUTOB Ha pasMeLLEHVE OTXOAOB AJiSt TEmnso-
3NEKTPOCTaHUMI U KOTENbHbIX, pa3paboTkoi pasaenos OBOC B NpoekTax HOBbIX M PEKOH-
CTPYVPYEMBIX TEMO3MEKTPOCTAHLUMIA UM KOTENbHBIX, @ TaKKe AN paboTHUMKOB OTAEN0B
OXpaHbl MPUPOAbI YKa3aHHbIX NPeAnpUATUIA.

PaspaboTaHbl 3aKpbITbIM aKUMOHEPHbIM 061ecTBoM «3OHEPTOMOTEHLUWA

ABTOpbI:
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BypeHuHa T.W. — cT. HayyHbIV coTpyaHuk CN6 ITY P;
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LLnHbl MOryT 6bITb MCNOMb30BaHbl Ha TOL, nnu BbiBe3eHbl HA nepepaboTky (OKuraHue,
NMposn3) Ha Cneunanu3vpoBaHHOe NpeanpusTue.

Pan oTxonoB mMcnonb3yeTcs HenocpeacTBeHHO Ha TIL: noA 3ackinky Tepputopumn (Ha-
npumMep, oTxoabl 06MYPOBOK, MPOMbILLSIEHHbIN MyCOp, CTPYXXKM, OMWMKK, LWiaM HenTpanu-
3aumu, 3ona T3L); okuraHne COBMECTHO C Ma3yTOM WM YrieM B TOMKax KOT/oarperaTos
(oTpaboTaHHble Macna, BETOWb MpOMacieHHas, MakynaTypa, He nmpuHMMaeMas crieuuanu-
31MpoBaHHbIMK NpeanpusaTuaMn (MM3M «BToppecypcbl», AO «HeBckas Makynatypa» v ap.);
OKUraHue B TOMKaxX CrneuuanbHbiX neyelt (ApeBecHble OTXOAbl, MaKysaTypa, BeToWb Mpo-
MacneHHas!, WWHbI); MCMOMb30BaHME Ha HYXAbl HaceneHus (ApeBecHble OTXoAbl, Makyna-
Typa, WWHbI).

CnepyeT OTMETUTb, YTO OKuUraHve oTpaboTaHHbIX Maces, MoAneXalimx pereHepauuu,
KakK MeTof WX yTunusauuu (B BUAE TEMMOBON SHEPrM) Hesb3st NPU3HaTb NEPCNEKTUBHLIM.
[nsi CHWXKeHWs Konn4yecTBa OTpaboTaHHbIX Macen LenecoobpasHo npeaycMaTpuBaTh YBe-
NYEHVE CTEMEeHM 3arpy3ky UM MOLLHOCTU AENCTBYIOLMX pEreHePaTUBHLIX YCTaHOBOK Wn
pa3paboTKy HOBbLIX TEXHOMOMMI pereHepaumn. Bo3MOXXHO paccMOTpeHwWe Bomnpoca O pere-
Hepauuun Macen (TypbuHHOro, TpaHcopMaTopHOro) B Macwtabe Heckonbkux TILL.

MpeacTaBnseTcs LenecoobpasHbiM opraHusaumns paboT Ha kaxaon TIL no MakcuMarb-
HOMY WCMOMb30BaHNIO OTX0A0B OBMYpOBOK, BbIAENEHWMIO U3 3TUX OTXOAOB OrHEYMOPHbIX
MaTepuanoB C UEenbio UX YTUIM3auMn B KayecTBe CblpbeBOro MaTepuana Ha cneuumanusu-
POBaHHbIX NpeanpuaTUaIX unn B cucteme «Ces3anBTOPOrHeynop».

C Uenblo CHWMKEHMSI KonMyecTBa OTPabOTaHHbLIX JIIOMMHECLEHTHBIX JlaMM BO3MOXHO
nposefeHve paboT No 1Mx 3amMeHe aMrnamMn HakanmeaHus.

[ns CHWXXeHMs Kacca ornacHOCTM 0TpaboTaHHbIX 3N1EKTPOMTOB LienecoobpasHo npeay-
CMaTpMBaTb MX HEWTpanM3aLUmio U3BECTbIO C MOyYEHMEM B KQyecTBe MpoayKTa HenTpanu-
3aUMm rurnca, KoTopblii NOC/e eCTECTBEHHOW CYLLKM MOXET BbITb MCMOJb30BaH MoJ, 3acbirKy
TEPPUTOPUM; ANSI HEUTpanM3aumMm MOXeT 6biTb MCMOSIb30BaH BOAHbLIM PacTBOp aMMMaka,
oTpaboTaHHble LWesoYHble pacTBopbl. Obpasyomiics NpyM 3TOM pacTBop CynbdaTta aMMo-
HMS MOXET OblTb MCMONb30BaH B Ka4yecTBe MeCTHOro yaobpeHust Ans NoCaflok Ha TeppuTo-
pvn TOLL. 3TO OTHOCUTCH TaKXKE U K LUNAMOBLIM OTXOAAM, OCaikaM CTOYHbIX BOA,.

[nsa yTunnsaumm 3010-LW1aKOBbIX OTXOA0B, LUIAaMOB, OCAAKOB U APYTMX BUAOB OTXOAOB
TOU B KayecTBe CaMOCTOSATENbHbIX MaTepuanoB (MPOAYKTOB) MOXET ObiTb npeanoxeH
Lenblii psaa TEXHUYECKUX PELEHMI.

OpHako ans Mx BHeApPEHUS HeNOCpeACTBEHHO Ha TAL, Kak npaewio, HeobXxoauMbl AO-
NOMHUTENbHbIE NCCneaoBaHns. Mpu 3TOM cneayeT OTMETUTb, YTO TEXHOMOMMM YTUIM3aL MK
3TUX OTXOAOB, B OCHOBHOM, MasOTOHHAXHbIX, MepUOAMYECKMX MO YCIOBMSAM 06pa3oBaHus,
CMIOXHbIX MO COCTaBY, He MOryT BbiTb peHTabenbHbiMKM B MacwTabax ogHon TIL. Moatomy
pa3paboTKy BOMPOCOB yTunM3aumm LenecoobpasHo paccMaTpuBaTh B MaclTabe HECKOsb-
kux TOL| ropofa; Takoh noaxod NPeACTaBnseTcs LenecoobpasHbiM M Mpy yTUIK3aLmm
OTXOAOB B KayecTBe A06aBOK B ChbipbeBbIE LNXThI 4151 U3BECTHLIX TEXHOIOMUN.
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HacTosiwme meToanyeckme pekoMeHaaumm paspaboTaHbl C Lenblo OKasaHus MeToanye-
CKOW MoMoLuM No pa3paboTke OTAENbHbIX Pa3fenoB MpoeKkTa HOPMaTUBOB 06pa3oBaHus U
NUMUTOB pa3MelleHunst otxogos (MHOJIPO) anst TENO3MEKTPOCTAHUMM, TEMIO3EKTPOLIEH-
Tpanew, MPOMBILWIEHHBIX W OTOMUTENBHBLIX KOTEMbHbIX, BbIMOMHAEMOrO B COOTBETCTBUM C
«MeTognyeckMmMmn pekoMeHaaUMsMM No oOPMIEHMIO NpoekTa HOpMaTUBOB 06pa3oBaHNs U
NMMUTOB pa3MelleHns oTxoaoB» (MockBa — CaHkT-leTepbypr, 1999), a Takxe npu Bbl-
nonHeHun pasgena OBOC B npoekTHbIX paboTtax.

Mpy pa3paboTke MeToAMYECKUX peKOMEHAALMIN NCXoannu U3 HeobxoanmocTn 0606Lue-
HUS NPaKTUYeCcKoro onbiTa paboTbl C OTXOAAMM, HaKOMIEHHOro npu obcneaoBaHNK Tenso-
BbIX 3/IEKTPOCTAHLUMIN U KOTENbHbIX, U NMPUMEHEHUSI TUMOBbLIX METOAMK pacyeTa OTAeNbHbIX
BMIOB OTXOAOB. 3TO MO3BONSIET obecrieunTb 6onee O6BLEKTUMBHBLIM M CTPOrMn Moaxod K
onpefeneHunio yaenbHbIX HOpMaTMBOB 06pa3oBaHUs U pa3MeLLeHUsi OTXOA0B, XapaKTepHbIX
ANs SHeproobecneynBaloLLMX NPeanpuUsaTUiA.

MeToanyeckMe pekoMeHaauuu cnegyeT cuuTaTb BPEMEeHHbIMW; MpeanosiaraeTcs, 4To
JanbHelwee HakomnneHWe MHGOPMaLUM U MosyuYeHWe HOBbIX AaHHbIX GyaeT crnocobCTBo-
BaTb YTOYHEHMIO U COBEPLUEHCTBOBAHWIO CriocoboB pacyeTa obpa3oBaHust U pa3MeLleHuns
OTXO/I0B.

MpeaHa3HayeHbl Ans paboTHWMKOB OTAENOB (FPYnM) OXpaHbl NPUPOAbI TEMSOBbLIX dMeK-
TPOCTaHUMIA W KOTESbHbIX, @ TakXKe CreuvanmM3MpoBaHHbIX OpraHu3aumi, 3aHMMatoLMXCsl
pa3paboTkoi HOpPMaTUBOB NpefesibHOro pa3MeLLEHNs OTXOAOB.

MoryT 6bITb MCNONb30BaHbl Ha CTaAuW NPOEKTUPOBaHUS (MPU OLEHKe BO3AEWNCTBUS OT-
XOI0B Ha OKpYXKaloLLyto cpefly), npu CoCTaBieHnn opMbl CTaTUCTUHECKOM OTYETHOCTM N2
2-TN - NPOMBbILLMEHHbIE OTXOABI, (POPM NSTAHOBOW OTHETHOCTU U Ap.



1. XAPAKTEPUCTHKA TEIVIOSJIEKTPOHEHTPAJIN (TIIL)
KAK HCTOYHUKA OBPA3OBAHMS OTXOJ10B

TennoBoi anexkTpocTaHumen (TIC) HasbIBAETCS SHEPronpeanpusaTve, NpeaHasHayveH-
Hoe Ans Npeobpa3oBaHMsl XMMUYECKON 3HEPrMX OpPraHMYeCcKoro TonMBa (KaMeHHOro yrns,
MasyTa, NPUPOAHOro rasa, ClaHueB U Ap.) B 3M1EKTPUYECKYIO SHEPruto. Tensosble 3N1eKTpo-
CTaHUUM B CBOIO oyepeab MoApasfensioTcs Ha TennoanektpoueHTpanu (T3L) u Ha rocy-
JAPCTBEHHbIE paliOHHbIE 3nekTpuyeckne ctaHumm (FP3C). TIL, 9BNSeTCs SHEPreTUYECKnM
npeanpusTMeM, npefHasHavyeHHbIM Ans BbIpaboTKM M OTNycka NPOU3BOACTBEHHBIM U KOM-
MYHa/IbHO-6bITOBbIM MOTpebUTENsSIM ABYX BWAOB 3HEPrUM: TEMMOBOM - B BUAE ropsyen
BOAbl MM BOASIHOTO Mapa - W anekTpuyeckon. MPIC ABNsSETCA 3HepreTUYeckuM npeanpw-
ATMEM, MpeAHa3HauYeHHbIM AN OTMyCKa TONbKO OAHOrO0 BMAQ 3HEPTUW - 3NIEKTPUYECKON.
Mockonbky Ha TIL, BbipabaTbiBaeTcs ABa BuAa aHepruum, a Ha 'PIC - oauH, TexHonormye-
CKWI NpoLEecc U COOTBETCTBEHHO 06opyaoBaHue Ha TALL cnoxHee, yeM Ha MP3C. MpoMsbliil-
NEHHbIE M OTOMNUTENbHbIE KOTENbHbIE MpefHa3HayeHbl ANns TennocHabXeHus COOTBETCT-
BEHHO TMPOMbILIEHHBIX M KOMMYHa/IbHO-6bITOBLIX MOTPEGUTENEN TEnnoBo 3Hepruen,
MoJTy4aeMOI 3@ CYET OKWraHusi B KOT/l0arperatax opraHMyeckoro Tornvea. Janee 6yaem
paccMaTpuBaTb TOL, MMELOLLYIO B CBOEM COCTaBe KOTEMbHbLIN LiEX, Kak Hanbosnee obLuyto 1
CMIOXHYIO CTPYKTYpY B rpynne 3HeprocHabXatoLwmx npeanpusiTuii: TENOBLIX 3/1eKTPOCTaH-
LA N KOTEMbHBbIX.

B coctae ToL BXOAsT crieayowme noapasaeneHns, KOTopble Ha KOHKPeTHbIX TOL, Bbl-
[eneHbl B UeXW, OTAENEHUS UM Y4aCcTKM (B faHHbIX peKOMeHAauusX YCIoBHO BCe noapas-
JENeHns paccMaTpUBAOTCS Ha YPOBHE LieXa): TOMSIMBHO-TPAHCMOPTHLINA, KOTESbHbINA, Typ-
BUHHBIN, XMMUYECKWUI, PEMOHTHO-CTPOUTESbHBIN, PEMOHTHO-MEXaHUYECKUI, 3SNEKTPOLIEX,
LieX TENMOBON aBTOMaTUKN U U3MEPEHWI.

1.1 TONZIMBHO-TPAHCNOPTHbINA LieX

HasHaueHve uexa - NMpueM n XpaHeHue TOMnMBa, Nepenune XWAKOro Toniuea B 6akw,
obecneyeHne KOTENbHOMO Lexa TOM/IMBOM, 3a4McTka MasyTHbIX 6akoB, 6akoB C AM3eNbHbIM
TOMAMBOM, C60p NPONMBOB MasyTa, TPAHCMOPTHbIE U XO3NCTBEHHbIE paboTbl. Ha HEKOTOPbIX
ToL uex ocywecrenseT cbop M caady MeTa/IMUYecKoro JIoMa, HakarnIMBaeMoro Ha TeppuTo-
pun.

[nsa pasrpy3ku v ckiaanpoBaHus Tonmnea Ha banaHce uexa MOXET YMCUTCS aBTo- U XKe-
NE3HOAOPOXHBIN TpaHCMopT. [ns cMa3ky feTanel TpaHCropTa W 3arMBKU WUCMOSb3YHOTCS
MOTOpHble Macna Mapok M-5, M-8, M-15, AC-8 u ap., a TaKke nHaycTpuasnsHble - 11-20, U-30,
MN-40. Macna xpaHATCA B crieymarnbHOM MoMeLLeHUN B METa/INIMYECKUX EMKOCTSX.

[na xpaHeHns MasyTa npefHasHayveHbl crneuunanbHble pe3epsyapbl U 6akn 06bemMoM OT
100 + 500 M3 10 1850 + 10000 M°. 3TV eMKOCTM A0MKHbI MOABEPraThCs 3aUMCTKE C Nepuo-
AWYHOCTBIO 1 pa3 B 5 - 10 neT Kaxaas.

Ha oTgenbHbix TOL, B COCTaB Lexa BKIOYAKOT YCTAHOBKY OYMCTKN MOBEPXHOCTHBIX CTO-
KOB OT B3BELUEHHbIX BELEeCTB U HehTenpoayKTOB.

O6pazoBaHve 0TXOAO0B B Liexe 06yCnoBiEHO BbIMOMHEHWEM OMepaLui, CBA3aHHbIX C 3a-
UUCTKOW Ma3yTHbIX 6aKoB, pelleTok (UALTPOB OYMCTKM MasyTa, MepenMBoM MasyTa U
Macna B eMKOCTW, UCMOJb30BaHNEM Macen, pereHepaumein GunbTpoB OUUCTKU NPUPOAHOIO
rasa, OYMCTKOW MOBEPXHOCTHLIX CTOYHbIX BOZ, @ TaKKe 3KCryaTauuel TPaHCMOPTHbIX
CpefAcTB.

[ns npenoTBpaLleHns ApYrux aBapuiHbIX cuTyauui B 6OSbLUMHCTBE CyyaeB TpebyeT-
CS CUCTEMATUYECKUI KOHTPO/Ib 3a BbIMNO/THEHWMEM TEXHOMOMMYECKUX MHCTPYKUMM M Mepo-
NpUSTUMIA NO OXpaHe TpyAa W NOXapHON MPOdUIAKTUKE, MHCTPYKLUMI MO XPaHEHMIO OTXO-
J0B.

Mpw aBapUMHOM 3arpsisHEHMW MOBEPXHOCTU 3EM/IM MA3yTOM WM MaciaMu npeanaraeT-
Cs MpegycMaTpuBaTb XMMMYecKyto 06paboTKy 3arpsi3HEHHbIX Y4YacTKOB MO4YBbl NMyTEM pac-
npeaeneHns cneumnanbHbiX COCTaBoB [5], Hampumep: 1 Kr u3BecTV (coaepxawen 1 %
MaCcCH. CMECU CTEapMHOBOM MMM ManbMUTUHOBOWN KUCNOT M 0.5 % MaccH. napaguHOBOro
Macna) Ha 1 kr HedTenpoaykta. lNocne pacnpegeneHus coctasa no4vsy obpabatbiBaloT
(bpe3oin 4ns nepemMelMBaHuns, NONMBAKOT BOAOW; 06pasytoLMinCs Npy 3TOM NPOAYKT MOXHO
He yaansTb.

6. MEPOIIPUATHUSA TO CHUKEHHUIO KOJIMYECTBA
U CTENEHU ONACHOCTH OTXO0J10B

Otxogpl TOL, 3@ MCK/TIOYEHNEM 30J10LLMTAKOBbLIX OTXOA0B, 06Pa3YyOLLMXCA NPU OKUraHUn
yrnen, siBASIOTCA ManOTOHHAXXHbLIMU. Pa3paboTaHHble TEXHOMOMMK YyTUAM3auMmn ans 6onb-
LUMHCTBA OTXOAOB MNPaKTUYECKM OTCYTCTBYIOT. OAHOM M3 CYLIECTBEHHbIX MPUYMH 3TOrO
SIBNISIETCA OTCYTCTBUE HAAEXHON MHGOPMaUUM O COCTaBE KOHKPETHOrO O0TXoAa W M3MeHe-
HWM COCTaBa M KONIM4YeCTBa OTxoda BO BpemeHW. PaspaboTka HOpMaTvBOB MpeaesibHOro
pasMeLLeHnsl OTXOA0B MO3BONSET MCKIIOUUTL 3Ty MPUUMHY MyTEM nosyyveHns uHdopma-
LMK, HeobXoaMMOW ANsi peLleHnst BONPOCOB YTU/IM3aUMM OTXOA0B.

B 3aBMCMMOCTM OT TEXHONIOMMN OKUIaHWS TOMIMBA U MOMYYEHUSI SNTEKTPUYECKON SHEP-
rMn Ha pasnuyHbix TOC B HaCcTosLee BpeMsi MCMOb3yloTCs pa3HoobpasHble cnocobbl co-
KpaLLleHUsl OTXOA0B. BbIBO3 OTXOAOB ANt KOHKPETHOM 06paboTku MM pasMelleHue corna-
COBbLIBAETCS CO CMeumanm3npoBaHHbIMU NPeanpPUATUIMU.

OTpaboTaHHble MIOMUHECLIEHTHbIE NTaMMbl BbIBO3SATCA (B 3aBUCUMMOCTM OT TWMa flaMn) Ha
CneumanusvMpoBaHHble NpeanpuaTns no nepepaboTke pTyTHbIX namn (Cnyxba anekTpo-
CHabXeHWsi MeTpononnTeHa, MyHUUMNabHOE 3KOMOrMYeckoe npeanpusitne «Mepkypuins,
nonmroH «KpacHbiii bop» 1 ap.)

HedTewnam npy 3a4ncTke pe3epByapoB, MPYHT coAepXalumin HedhTenpoayKThl, Mosu-
M306YTUNIEH, OCAKM OUYUCTHBIX COOPYXXEHWM, KOHMAEHCAT, COAepXalMii HedTenpoayKThl,
BbIBO3ATCS Ha CneuuanusaMpoBaHHOE MpeanpusiTue, UMetoLWee rneun Anst OKUraHus oTxo-
[0B (nonuroH «KpacHoln Bop»).

JIoM 1 CTpy>XKa YepHbIX METanI0B, Orapkyn CBApO4HbIX 31EKTPOAOB, OKasIMHA BbIBO3ST-
CA C Uenblo YTUIN3auMM Ha NpeanpusTus, UMelLwme MeTaslypruyeckoe npousBOACTBO,
Hanpumep, AO «Wbxopckuii 3aBoa», AO3T «BTopuepmeTs.

JIoM UBETHbIX METasINIOB BbIBO3UTCS C LENbl0 AanbHenwen ytunmsaumm B cuctemy AO
«BTopuBeTMeT», «KpacHbli1 Boibopxxeu» 1 ap.

OTtpaboTaHHble aKKyMynsTOpbl BbIBO3ATCA A1 YTUAM3aUMM Ha CrneunannsmMpoBaHHOe
npeanpusitne (AKKyMynsTopHbiii 3aBog AO «banTanekTpo»).

BbITOBbIE OTXOAbI, OTXOAbI TEMMOU30MALMK, JIOM abpasuBHbIX M3AENWI, Nblb abpasuB-
HO-MeTa/IMyeckas M HEKOTOpbIe Apyrne OTXOAbl BbIBO3ATCS Ha 06LieropoAckue MosIMroHsbl
TBEpAbIX, TBepAblX HObITOBbIX OTXOAOB (Y4YacTOK MoneBoro komnoctuposanus N2 2, N 3 u

ap.).
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HO MOArOTOBJSIEHHbIX MECT (AN5 pa3MeLleHns 0TXOA0B), UX Maowaan (obbema), TOKCMKONOo-
rMYecKon COBMECTUMOCTU pa3MeLLeHUs OTXOAOB.

Mpn onpegeneHWn nNpeaenbHOro KonuyecTBa OTXOAOB LienecoobpasHo yuuTbiBaTb TO,
YTO MO YCnoBMsM 0Bpa3oBaHWsl OTXOAbl Pa3fenstoTCa Ha ABe rpynnbl: 0TXO0Abl, 06pasyio-
LMecs HenocpeACTBEHHO NPU NPOBEAEHWM KOHKPETHOrO NMpOM3BOACTBEHHOrO npouecca, u
oTX0Abl, 0bpa3syoLmecs nepuoamnyeckn (HakannealoTCs BO BpeMsl NpoBeAeHUs npouecca
B TEXHOMOrM4yeckoMm obopyaoBaHWM A0 AOMYCTUMbIX TEXHOIOrMYECKUM perfiaMeHToM Maun
NPOEKTOM KONNYECTB).

K nepBoi rpynne OTXOAOB, HANMpUMep, OTHOCATCS: OTPaboTaHHbIE Macna, WAk KaMeH-
HOYTOMbHbIM, OTXOAbl 0OMYPOBKM, OTXOZbl OrHEYNOPOB, OTXOAbl TEMIOU30/ISALMN, NMPOMBbILL-
NEHHBIN MyCOp, MPYHT, CoAepXallnin HedTeNPOAYKTbI, JIOM U CTPY>XKa YEPHbIX U LIBETHbIX
METasI/IoB, Orapku CBapOYHbIX 3NeKTPoAoB, Mbiib abpa3vBHO-MeTannmMyeckas, oM abpa-
3UBHbIX WU3AENUIA, OTXOAbl APEBECUHbI, BETOWbL MPOMAac/eHHasl, 0TpaboTaHHble JIIOMUHEC-
LieHTHble NaMmnbl, 6bITOBbIE, NULLEBBLIE U MEANLIMHCKUE OTXOAbI.

Ko BTOpoOI rpynne oTX0AOB, HanpuMep, OTHOCATCS: HedTellnaM npu 3a4ncTke pesep-
ByapoB, OCaIK OUMCTHbLIX COOPY>XeHMWit, 3ona TIL, nonumsobyTuneH, Wnam oT OYMCTKU
KoTnoB Ha T3L, wnam HenTpanusauuu, Matepvan (UIbTPOBasbHbIN WMOHOOBMEHHBIN,
LnaM, CoAepXKallmMin rMApPOKCUA amtoMUHKUS, OTpaboTaHHbIe akKyMynsTopbl, OTpaboTaHHbIe
3NEKTPONUTbl aKKYMYNSITOPHbIX 6aTapel, WuWHbI, OKanuHa, LWiaM pereHepauum Macna,
ueonuT nocne abcopbumn Boabl M3 Macen, Cynbdoyronb, GUNLTPLI, 3arps3HEHHbIE HedTe-
npogyKTamu, MakynaTtypa.

MpepenbHoe konnyecTso (M;) oTxoAa NepBoK rpynnbl onpeaensieTcs no hopMysne:

|-|1 =N+ M, T,

roe N — rogoBasi HopMa obpa3oBaHus 0TxoAa, T; M — Macca OTXOA0B, pa3MellaeMas B
€MKOCTSX MM Ha CreumanbHbiX nnowaakax. Mpu oTCyTCTBUMM EMKOCTEN W NIIOLLAA0K 4SS
pasMeLLeHns AaHHoro Bmaa otxogos M = 0.

MpenenbHoe konuyecTso (MM,) oTxoaa BTOPON rpynnbl onpeaensieTcs no gopmyrne:

Ml=N-T+M,T,

roe T — NepuoanMYHOCTbL 06pa3oBaHus (BbIFPY3KM M3 TEXHOMOMMYECKOro arperara) oT-
xoaa, rog’!; N — HopMa 06pa3oBaHus 0TXoAa, T/Tof.

Mpun pa3meLLeHnn CbipbeBbLIX MaTepuasnos U OTXOA0B Ha Tepputopun T cnepyeT npe-
AyCMaTpuUBaTb BO3MOXXHOCTb aBapuiHbIX CUTyauuii. Takue cuTyaumm MoryT UMETb MECTO B
cnyyae pa3butus oTpaboTaHHbIX WKW HOBLIX PTYTHBLIX JaMmn, nponuBa TYpOUHHOMO WM
TpaHchopMaToOpHOro Macesn, MasyTa — MpU Mepekayke ero M3 KenesHOLOPOXHbIX WK
ABTOLUMCTEPH B pe3epByapbl, CBEPXHOPMAaTMBHOM HAKOM/EHWM OTXO0AOB BOAM3U TpaHC-
MOPTHbIX NPOE3A0B N MeleX0oAHbIX MPOXOAO0B, HAKOMNIEHUN OTXOA0B HA HEMOArOTOBIEHHbIX
ANS AAHHOro OTXoAa Muolwajkax, MpyM COBMECTHOM pas3MelleHun oTxoaoB 6e3 ydyeta ux
CBOWCTB M KJ1acCoB OMacHOCTU U T.4.

Mpun pasbuTum pTyTHBIX aMM NpU UX XpaHeHUN HeobXxoaMMO B TEYEHME CYTOK BblBE3TU
namnbl ans 06e3spexviBaHns Ha CneuMannu3MpoBaHHOe NpeanpusaTe; eMKOCTb A1 XpaHe-
HWs namn aomkHa 6biTb obpaboTaHa (B COOTBETCTBMM C WU3BECTHLIMW PEKOMEHAALMAMM)
X/TOPHBIM XXENEe30M WK ApYruMu peareHTamm [24].

Ha cnyuvait aBapuiiHOro nposnmea TypoUHHOrO WK TpaHCOPMATOPHOrO Macen AOMKHbI
6bITb NpegycMOTpeHbl CMBbLI Macen OT TypboarperaTos, TpaHCOpPMaToOpOB, BbIKAOYaTe-
net B cneuuasribHble eMKOCTU (JIOBYLLUKM) BMECTUMOCTBIO He MeHee ABYKpaTHOro obbema
ncnonb3yemoro Ha T3 macna.
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1.2. KoTenbHbii Liex

HasHaueHve uexa - nosnyyeHue napa v ropsiyein Boabl. Llex obopyaoBaH napoBbiMU U
BOJOIPEMHBIMM KOTMAMWU. Mcnonb3yemMoe TOMMBO: MPUPOAHBIA a3, MasyT, yronb. Ans
KPYMHbIX FOPOAOB OCHOBHbLIM TOM/IMBOM, Kak MPaBWo, SBASETCS NMPUPOAHLINA ras, peseps-
HbIM UMM aBapUMHLIM - Mas3yT W Yrofb, B NOCNEAHUE roAbl B KAYeCTBE PE3EPBHOMO HEPEaKO
ncnonb3yetcs av3ensHoe Tonnmeo. CocTaB TOMMB U MX TEMIOTBOPHAas CMOCoBHOCTL on-
penensioTcs MapKon TOMMMBa; MPUHUMAIOTCS MO AaHHBIM NTabopaTopHbIX aHaNM30B, nac-
NMOPTHBIM MW CNPaBOYHBIM AAHHbIM.

MNpwn Hanagke, peMOHTE, TEXHUYECKOM 06CNYXXMBaHUM, SKCMJTyaTaumMmn KOTEbHOro 1 BCMo-
MoraTesibHOro 060pyAoBaHNS UCMONbL3YHOTCA Macna ¢ npucagkamun n 6e3 Hux: N-20, U-30, U-
40, TypbuHHbIe Macna Mapok T, Tn v Ap.; CMasku - UTON, CONMAON, TaBoT U ap.

Mpn ncnonb3oBaHnM TBEPAbIX BUAOB TOMAMBA KOTMoarperatbl CHabXatoTcs Mbineynas-
nmBaowmmM o06opyaoBaHMEM: LMKIOHaMK, anekTpodunbTpamn. IheKTMBHOCTb yNaBnmBa-
HUSI YrOSIbHOM 30/1bl M pacxof ra3oB, MOCTYMAOLWMX HAa OYMCTKY, NMPUHUMAIOTCS MO AaHHbLIM
MHBEHTapU3aumMmM UCTOYHUKOB 3arpsi3HeHus atMocdepbl M cUcTeMaTU3aunm ux B MpoekTe
HopmaTumeos [M/B.

[ns HakonneHusi pesepBa ropsiyelt BoAbl YCTaHaBIMBAIOTCS TEMIOM30/IMPOBaHHbIE aK-
KyMynsTopHble 6akn 06beMoM 100 - 500 M3 1 2500 - 10000 M® kaxablit. B KauecTse aHTU-
KOPPO3MOHHOr0o peareHTa Ans Matepuana 6akoB MCMOMb3YOTCA repMeTMKM Mapok Al - 4,
Al - 41 (TY 62-02-592-83). B psne cnyyaes ans 60pbbbl C KOPPO3MEN NMPUMEHSIOT NEepUOo-
JOMYECKYIO OKPacKy BHYTPEHHMX MOBEpPXHOCTel 6akoB. baku noaBepratoTcs Nepuoamnyecku
3a4MCTKE M 3aMeHe repMeTumka.

[Nst OYMUCTKM OCHOBHOIO 060PYAOBAHUS OT HAaKUMMU U OTIOXKEHUIN MPUMEHSIOTCA XMMU-
yeckme MNpoMbiBKM. MepMOANYHOCTb MPOMBIBOK 3aBUCUT OT COCTOSHUS 060opyfoBaHus K
00bIYHO COCTaBNSIET He Bonee OfHON MPOMbIBKM B rog. [ns NpoOMbIBOK MPUMEHSIIOT pac-
TBOPbl HEOPraHNYECKMX KUCIOT (CONSIHOWM, CEPHOM, MMaBMKOBOM), OpraHMYeckne coeamnHe-
HUs (apunuHoBasl, AuKapboHoBasl, opTodTasneBasi, JSIMMOHHAs KWCNOTbl, MOHOAMMOHUM
UMTpaT M Ap., KOMMJIEKCOHbI, MOKLLME MpenapaTbl, @ TakXKe UHIMOUTopbl KOppo3un - ypo-
TPOnuH, kanTtakc, MbB-5). [ns 3awmTbl 060pyAaoBaHMs OT CTOSSHOYHOW KOPPO3WK UCMOMb3Y-
IOTC KaK «MOKpble» MeToAbl KOHCepBauuu (3arnofiHeHMe KOT/la pacTBOpaMy rMapasuHa,
CMeCbi0 aMMMaka M HUTpUTa HaTpus, MaciioM U ap.), Tak U Cyxme MeToAbl (3anofHeHue
KOTNa ra3oobpasHbiM a30ToM U Ap.).

[Ns OUYUCTKM HapYXXHbIX MOBEPXHOCTEN KOT/IOB M OCOBEHHO pereHepaTVBHLIX BO3AYXO-
noAorpeBaTenein NCMob3yoT pas3fiMyHble MEeTOoAbl: OBMbIBKY TEXHMYECKOW BOAOW (pexe
LLENOYHbIMM pacTBopamm); 064yBKY OCTPbIM U MeperpeTbiM NapoM; UMMYbCHYI0 064yBKY.

Ob6pazoBaHne 0TX0A0B B Liexe 06yCNOBAEHO NPUMEHEHNEM Maces, FrepMETUKOB, OUYNUCT-
KON BHYTPEHHWUX N HAaPY>XHbIX MOBEPXHOCTEN OCHOBHOMO 060pyAoBaHMsl. OCHOBHbLIMM OTXO-
JaMu SIBNSIIOTCS: OTpaboTaHHble Macna, 3ona T, WwnaM OT OYUCTKM KOT/OB, LUaM HeW-
Tpanu3auum, OTXoAbl OT UCMOSIb30BaHUS repMeTuKa, OKanuHa npu YnucTke unbTPOB Npu-
POAHOro rasa, OTXOA4bl TEMIOM30MALMN.

1.3. Typ6uHHbIN Uex

HasHaueHne uexa - BblpaboTKa 3/1IEKTPO3HEPTMK, MOSTyYaeMON NpY paclUMPEHUM MNapa
BbICOKOIO AaBfIEHUst B MPOTOYHOM YacTu MapoBoi TypbWHbI, @ Takxe OTMyCK Tenna Aans
TENNOCHABXEHNS NMPOMBILLNIEHHBIX U KOMMYHaIbHO-6bITOBLIX NOTPEGUTENEN. DNEKTPO3HEp-
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rms BblpabaTbiBaeTCs 31eKTporeHepaTopamMy, MNpPMBOAMMBIMA BO BpalleHMe MNapOBbIMU
TypbuHamm Tvna T, MT, P, MNP n gp. TennoBas 3Heprusi oTryckaeTcs oT 0T6OpoOB M NpoTK-
BoZaBneHnst TypbuH. B TypbuHbl 3annBaetca TypbuHHOe mMacno, obblivHo T, - 22.. MNonHas
3aMeHa Macna B TypbuHax npou3Bogutcs 1 pa3 B 4 - 5 NeT, YaCTU4YHas 3aMeHa - B 3aBW-
CMMOCTM OT COCTOSIHUA Macna. Ans npodunakTUYECKOW pereHepauuM Macia HernocpeacT-
BEHHO Yy TypbOoreHepaTopoB YCTAHaBMBAKOTCS MOCTOSIHHO AEMCTBYIOLUME MACTIO0YMCTH-
TeNnbHble MalluHbI, NOAAEPXKUBAIOWME KayecTBO Macna B TypboreHepaTopax Ha YpoBHe
3KCMyaTaLMOHHbIX HOPM.

BocctaHoBneHne otpaboTtaHHOro TypbuMHHOro Macna, yTpaTUBLLErO CBOM CTaHAAPTHbIE
CBOWCTBA, OCYLLECTBASIETCS Ha pereHepaLynoHHON yCTaHOBKe, B KOTOPOI M3 Mac/a BblAens-
toTCS (B HECKONbKO CTyMEeHel) BoAa M MexaHM4YecKkune NpuMecK, YacTUYHO - MPOAYKTLI pas-
NOXEeHUs Macna.

MpoToyHasi YacTb TypOWHbLI MOABEpraeTcs nepuoamnyeckon ounctke (1 pas B 4 roaa)
MHEBMaTMYECKMM CMOCO60M UM MyTEM MPOMBIBKW BOAOW.

[nsa nonydeHns ©kaToro Bo3fyxa UCMosb3yOTCS KOMMPEeCccopbl.

Mpw 3kcnnyaTaunm TypbuH B Macnobakax HakanjvMBaeTcsl OTCTON Macna, KOTOpbI ne-
pVIOAMYECKUN BbIMBIBAETCSl BOAOW B MPUEMHYIO EMKOCTb Ma3yTHOIO XO351MCTBa.

Ob6pazoBaHne 0TX0A0B B Lexe 06yCrioBNeHO NpMMeHeHMeM Macen M NpoBeAeHneM 3a-
YMCTOK MPOTOYHOMN YacTV MapoBbIX TYPOUH M MacnobakoB. OCHOBHbIMM OTXOAAMU SABASIOT-
cs: oTpaboTaHHOe TypbuHHOE Macio, KOMMPEeCCOPHOE Macno, 3My/bCUs OT MacsoOBYLUKM
KOMIMPECCOPHOM, OKaNuHa, LWaM pereHepauumM Macna, oTpaboTaHHble pereHepaunoHHbIe
MaTepuanbl (UNIbTPbI, CUIMKAresb, LEOSIMT), KOHAEHCAT, COAEpXKalUmil HechTeNPOAYKTI.

1.4. XMMHUYeCcKuim uex

HasHaueHue uexa - obecreyeHre kKauecTBa TEXHUYECKOW BOAbI, UCXOAHOW BOAbI, 3abu-
paeMoi U3 BOLJOTOKOB (BOAOEMOB), AN MOArOTOBKM PAacTBOPOB W WCMONb30BaHUSI MX B
CUCTEME OYMCTKMU KOT/IOB M MOBEPXHOCTEN HarpeBa, ANl 06ecrneyeHnst OUNCTKU CTOYHbIX
BOJ OT B3BELLUEHHbIX BELECTB M KAyeCTBa OYUCTKM CTOKOB Ha BbIMyCKax B OTKPbITble BOA-
Hble 06BEKTHI.

XMMUYeckas O4MCTKa BOAbl OCYLLECTBISIETCS B HECKO/IbKO CTyMEHeN M BKOYaeT npea-
BapUTE/IbHOE ee OCBET/IEHME B OCBETUTENSX C MPUMEHEHMEM KoarynsaHTa u okynsHTa,
NponycKaHne 4yepe3 MexaHW4ecKne KaTUOHWUTOBblE M aHWOHWUTOBbIE (UNbTPLI. MaTepuan
3arpysku MexaHU4yeckux huibTPOB - KBAPLEBbIV MECOK, aHTPALMT; MOHUTOBLIX (OUILTPOB -
cynbdoyronb (CK-01, CK-2), katmoHuTbl KY-2 n KY-2-8 B Na-cdopmMe, aHMoHuT AB-17-8 n
ap.

Ha HekoTopbix T3, B cocTaBe uexa (YHKLUMOHUPYIOT YCTAHOBKa OYUCTKU NMOBEPXHOCT-
HbIX CTOKOB OT He(TENPOAYKTOB Y MEXaHUYECKUX MPUMECEN N YCTAHOBKA OUYMCTKM KOHAEH-
caTa BOASHOro (OCTporo) napa, MCnosib3yeMoro Ans nogorpesa MasyTa Mpu ero XpaHeHuu
B 6akax (pe3epByapax).

CocTaB TWUMOBOW YCTaHOBKMU:

- pacnpegenuTenbHas KaMepa Ans npuemMa u pacnpefeneHns CTOYHbIX BOA;
npueMHble 6aku;
HanopHble 6aku ANsl HacbILWEHWS BOAbI, NOAaBaeMol Ha hnoTaTopbl, BO34YXOM;
HarnopHble (oTaTopbl;
- MPOMEXYTOUHbIN 6ak s c6opa Bogbl Nocne HeTENOBYLLKY;
- MexaHu4yeckve GUNbTPbl ABYXKAMEpHble A YAANeHUsl U3 OYMLLEHHOM Bogbl HedTe-
NPOAYKTOB M B3BELUEHHbIX BeWeCTB. B ¢punbTpe npegycMoTpeHa ABYXC/OMHAs 3arpys-
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Knacc
Ne HanmeHoBaHve oTxoAa Kon onacHocTH
40 | lLnHbI C TKAHEBLIM KOPAOM 200.03 4
41 | lUunHbl € MeTanInyecknM KOpaom 200.02 4
42 | OkanuHa 150.11 4
43 | Nbinb abpasvBHO-MeTanAnyeckas 65.02 4
44 | Jlom abpasviBHbIX U3genumi 65.03 4
45 | [lpeBecHble CTPY>KKW, ONUIIKK 160.01 4
46 | KyckoBble 0TxX0Abl ApeBECUHbI 160.03 4
47 | BeTolub npoMacneHHas 13.07 4
48 | OTpaboTaHHbIe NIOMUHECLEHTHbIE NaMmnbl, Tpybuya- 19.05 1
Tble
49 | OTpaboTaHHble pTyTHbIE aMMbl 4151 HAPYXXH. OC- 19.06 1
BelleHust
50 | MNapoHut 58.49 4
51 | bovi cTekna 162.01 4
52 | OTxoabl haHepbl 63.04 4
53 | Otxoabl ACHM 63.01 4
54 | O6pe3kn nnHoneyMa 161.08 4
55 | XecTtsaHble 6aHK1 13 nog Kpacku 202.02 4
56 | OTpaboTaHHas pe3vHa He apMMpOBaHHas 200.04 4
57 | OTpaboTaHHble pacTBOpUTENN 14.05 3
58 | OTpaboTaHHas Wenoyb 57.28 2
59 | MakynaTypa 151.01 4
60 | bblITOBbIE OTXOAbI 153.01 4
61 | MuwweBble 0TX0Abl CTONOBOM 152.08 4
62 | OTpaboTaHHbIV NepeBa30YHbIN MaTepuan 49.01 4
63 | LUnpu1ubl ogHOpa3oBble nocne aesvHgekumm 49.02 4

KpoMe oTxoaoB, o6pasytolmxcs Ha TIL, B Tabn. 4.1 npuBeaeHbl OTXOAbI, KOTOPbIE MO-
ryT 6bITb MOMYYEHbl NPU UX pa3aeneHnn. Hanpumep, oTxoabl 06MypoBKM MOTMYT 6biTh pas-
JleNeHbl Ha OTXO/ibl OTHEYMOPOB M OTXOAbI TEMNOU30MALMM; HA HEKOTOPLIX TOL| 3TM oTxoab!
MOFYT COCTOSATb M3 MPOMBILLIEHHOrO MyCOpa W OTXOZ0B Tennon3onaumn. ®unbTpsbl, 3arpss-
HeHHble HedTenpoayKTaMu, MOTyT MPeACTaBNsTb COBOW CUMMKarenu, LeonuThbl, UK, Ha-
npumep, NONMBUHUNGYTUPAb.

5. ONPEJEJEHHUE NPEJAEJBHOI'O KOJIMYECTBA OTXO-
JO0B, PASMEINAEMbIX HA TEPPUTOPUMU TIIL

PacueT npenenbHOro KOMMYECTBa OTXOAOB Ha Teppwutopuu TOL, BbINOMHAETCA B COOT-
BETCTBUM C HOPMaTMBHbLIM AOKYMeHTOM “TlpefenbHoe KOIMYECTBO HaKOMIEHNS TOKCUYHbIX
MPOMBILLIIEHHBIX OTXOAOB Ha TeppUTOpMM opraHmsaumin” (MuHagpas CCCP, MMHUCTEPCTBO
Menvopauum n BoaHoro xo3aictea CCCP, MuHuctepctso reonorum CCCP, M.: 1985) u c

YYETOM TEXHONOMNMYECKUX YCJ'IOBVII\;I 06paBOBaHVIF| 0TX0A0B, HanMuMsl CBO6OAHBIX Crieuunanb-
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KNTACCMOUKALMA OTXOA0B T3l

Tabnuua 4.1

Ne HaumeHoBaHve oTxoaa Kog Knacc
0OnacHOCTH
1. | OtpaboTaHHble Macna, noanexalime pereHepaunm 12.01 3
2 | OtpaboTaHHoe TypbuHHOEe Macno 12.14 3
3 | OtpaboTraHHOEe KOMMNPECCOpHOe Macnio 12.08 3
4 | OTpaboTaHHOE 3NEKTPOTEXHUYECKOE MACSI0, TPaHC- 12.10 3
dopmaTopHoe
5 | OTpaboTaHHOE MOTOPHOE Mac/o 12.12 3
6 | OTpaboTaHHOe MHAYCTpUaabHoe Macio 12.13 3
7 | HedTewnaM npu 3a4MCcTKe pe3epByapoB 13.10 2
8 | OcaaKm OYUCTHBIX COOPY>KEHUM 13.02 4
9 | Ocaaku OC MoViKv aBTOTpaHcnopTa 13.01 4
10 | 3ona kameHHoyronbHas ToL| 62.14 4
11 | LUnaK KaMeHHOYTo/bHbIN 62.04 4
12 | lWUnam oT o4ncTkM KoTnoB Ha TaL 62.01 4
13 | Nonunsobytunex 58.04 4
14 | OTxonbl 06MypOBKM 62.10 4
15 | OTX04bl OrHeynopoB 54.11 4
16 | LUnam HeWTpanusaumm 54.02 4
17 | OTxoabl KATUOHUTOBOW CMOSbI 62.11 4
18 | LnaMm, cogepxalumin rMapoKcua antoMUHUs 56.51 4
19 | Wnam pereHepaumn mMacna 12.24 3
20 | ®unbTpsbl, 3arpsi3HeHHble HedTeENpPoAYKTaMu 13.13 3-4
21 | Ueonut nocne agcopbummn Bogbl M3 Macen 219.02 3
22 | Cynbgoyrosb 219.01 4
23 | [pyHT, copepxalimin HedbTenpoayKTbI 13.09 4
24 | JIoM YepHbIX METaNIoB 150.01 4
25 | CTpy>XKW YepHbIX MEeTanioB 150.09 4
26 | JIoM LBETHbLIX METAJ/I0B 150.02 4
27 | Orapku CBapo4HbIX 31eKTPoA0B 150.07 4
28 | OTxoa4bl OrHeynopos 54.11 4
29 | OTxoabl TENn0U3019UUn 62.09 4
30 | 3ona cnaHuesas nocne ruapo3onoysaneHus 62.02 3-4
31 | 3ona cnaHuesas cyxas 62.03 34
32 | 3ona gpesecHas 62.05 4
33 | 3ona TopdsiHas 6206 4
34 | Wnam ot 3a4ncTKM 6akoB pacTBopa rnMHo3eMa 62.12 4
35 | Mycop NpOMBbILLIEHHbIV 59.01 4
36 | lnam ot 3a4nctkm obopynoBaHus 57.22 4
37 | KoHaeHcaT, coaepalimin HedhTenpoayKTbl 13.08 3
38 | OTpaboTaHHble aKKyMynsTopbl 215.01 4
39 | OTpaboTaHHbIe 3NEeKTPONUTbI aKKYMYNSTOPHbIX 43.01 2
6aTapein
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Ka, cocTosiLas M3 KBapLeBoro rnecka u ApobneHHoro aHTpauuTa. MoacTUnoYHbIM Cnoem

CNYXXUT aHTpauuT. BbicoTa dmnbTpytoLelt 3arpy3km — okoso 1.0 M;

- yronbHble UALTPLI ANs FIYGOKON A00UMCTKU CTOYHbIX BoA. PUNbTpbI (aacopbepsbl) 3a-
rPy>XeHbl aKTUBHbLIM yrfieM Mapku BAY. Moactunaoowmini ¢noil — aHTpauuT C BbICOTON
cnost 15 cM. PereHepauusi afncopbepoB NMpoBOAMTCS MyTEM B3PbIXIIEHNUS FOPsSiUEN BOAOW,
06paboTKM OCTPbIM NAPOM U MPOMBIBKW FOpPsiHEN BOLOW;

- 6ak cbopa HedTeNnpoAyKTOB (C MOAOrPEBOM);

- ByHkep cbopa ocagka. MpeaHasHayeH ans 06e3BOXMBAHUS OCagKa M OTBEAEHMS ero B
KOHTEWHEep C NocieayowmM pa3MeLLEHNEM;

- )Xene306eToHHbI pe3epByap AN cbopa OUMULLEHHOW BOAb;

- HacoChl AN NoAayM BoAbl B YCTAHOBKY.
3auncTka noTatopa, NpuMeMHbIX 6aKoB, YrobHbIX M MexaHU4eckmx UNbTPOB MPOBO-

auTCcs (He NMpOoBOAUTCS) B 3aBUCMMOCTM OT YCMOBUIA 3KCIJTyaTalMM YCTAaHOBKM M KayecTBa
ncxoaHo Boabl. Ocafok U3 npueMHbix 6akoB U droTaTopa cobupaetcs B 6yHkepe cbopa
ocajika, U3 KOTOPOro BbIBO3WTCS B 30/10LWIAMOOTBaJT; NpU OTCYTCTBMM TaKOBOTO BbIBO3UTCSI
B JINLLEH3MPOBAaHHYI0 OpraHusaumio ans obesspexxmBaHus. BennbiBatowme HedhTenpoayKTbl
cobupatotcs B H6ake cbopa HedTENpPOAYKTOB M HACOCOM MEPEKauMBalOTCAa B MPUEMHYHO
emMkocTb Masyta TTL. OumweHHas Boga cOpacbiBaeTcs B FOPOACKYIO CUCTEMY KaHanm3a-
umn.

[ns yCTaHOBKW XapaKTepHbl Crefytolme OTXOAbI: 0CafKM OUUCTHBIX coopydxeHuit (OC),
BCM/IbIBatOLLME HeddTENPOAYKTbI HedTENOBYLLEK, NPOMAC/eHHAs BETOLLb.

OCHOBHbLIMM OTXOAAMM B LiEXE SIBASIIOTCS MOHWTI, LUIaM rMAPOKCMAOB LIBETHLIX MeTas-
noB u oTpaboTaHHble Macna. OTXoAaMW MOHWUTOB SIBASIOTCS, B OCHOBHOM, aHWOHWTLI. Co-
rnacHo [7, 23] cpok cnyx6bl aHMOHWTa, B 3aBUMCMMOCTW OT Mapku, coctaensieT 3.5 - 5.5
net. Mo MUCTeYEeHUM 3TOro CpoKa aHWOHMUT MOSTHOCTBIO 3aMEHSIETCS CBEXMM, @ BbIrPY)XXeH-
HbI M3 MOHOOBMEHHOro anmapaTa MaTepuasn CTaHOBUTCS OTXOAOM. B mepwop skcnnyata-
UMM MOHOOBMEHHBIX (OWUNBLTPOB BCIEACTBME YaCTUYHOMO M3HOCa M NOTEPb MOHMTOB (KaTuo-
HWUTOB M @HWOHMTOB) MPWU PereHepaunmn NPOU3BOANUTCS UX BOCMOMHEHWE MyTEM MOACHINKM
cBexxero mMatepuana. MoHUTbI, BEIHOCUMbIE M3 MOHHOOBMEHHbLIX anmnapaToB Mpu pereHepa-
LMK MOTOKOM MPOAYBOYHON BOAbl, OBbIYHO YAQANSAOTCS B KaHaNM3aUMIO, @ Ha OTAE/bHbIX
T3L, HanpaBnAOTCA Ha YCTAaHOBKY OYMCTKM MOBEPXHOCTHBIX CTOMHBIX BOA, MAE OHW YNaBnu-
BAlOTCS M pacCMaTPUBAIOTCS, COBMECTHO C APYrMMM B3BELLEHHbIMW BELLECTBAMU, Kak ocaa-
KW CTO4YHbIX BOA. LLnaM rmapoKCMaoB LBETHLIX MeTanoB 0b6pa3yeTcs Mpu OCBETIEHWUM
BOJbl C MPUMEHEHMEM KOArynsiHTOB U (h/IOKYNSHTOB,; COBMPAETCs M3 OCBET/IUTENEN NpU KX
NepUOoANYECKOIN 3aUNCTKE.

B cocTaB xuMuUexa BXOAMT XMMUYeckas nabopaTtopusi. GakTyeckn Bce oTpaboTaHHble
peaKTMBbl (PacTBOpbl) CNMBAIOT B PAKOBKHY, MO BO3MOXHOCTM HeWTpanusys (CMelunBas
KMCble W LWeno4vHble pacteopbl). OTpaboTaHHble pacTBoOpuUTEnU (TETpaxiiopua yrnepoaa,
6eH30/, H-rekcaH 1 ap.) cobupatoT B ByTbiflb M MEPUOANYECKM CIMBAIOT B NpUsMOK cbopa
HedTecoaepXallUmX CTOKOB; MPU OYMCTKE CTOKOB PacTBOPUTENM MEPEXOAsT B COCTaB
BCM/IbIBAOWMX HedTENPOAYKTOB; NPU OTCYTCTBMM BO3MOXHOCTWU ANsl CKuraHusi oTpabo-
TaHHble PacTBOPUTENM CAAIOT AN pereHepauuv B JIMLEH3VMPOBAHHYIO OpraHvM3aumio uamn
BbIBO3SIT B JIMLEH3MPOBAHHYIO OpraHusaumio ans obesspexxmBaHusi. OTpaboTaHHas Tapa
M3-MojA PeakTUBOB MPOMbIBAETCS, BbICYLUMBAETCS W UCMONb3YeTCs ANs HyXZ4 flabopaTtopum
(AN NpUroTOBNEHNS PAacTBOPOB, XpaHEHWUs MaTepuasoB, NIMYHbLIX HyXA). B npouecce uc-
nonb30BaHus peakTneoB (1 pa3 B 3 roga) obpasyroTcs oTpaboTaHHble MaTepuanbl, Coaep-
Xalype pTyTb, @ TakKe pTyTHblE TEPMOMETPSI.
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Mpy Hanmumm Ha TOL, 060pPOTHBIX CMCTEM UCMONb30BaHUS BOAbI, NpeayCMaTpuBatoLLmX
npuUMeHeHne rpaavpeH, BO3MOXHO 0bpa3oBaHve OTXOA0B BCNEACTBME OUMCTKM NPOAYBOY-
HbIX BOZ M NEpPUOANYECKMX 06paboToK NMOBEPXHOCTEN HarpeBa TEMI006MEHHNKOB (KOHAEH-
caTopoB) W rpaaupeH. Kpome Toro, otxoabl 06pasyloTcs Mpu NepuoaMYecKkon 3auncTke
6aKkoB YCNOBHO -YNCTbIX BOA, NMPOMEXYTOYHbIX pe3epByapoB Ans cbopa CTOKOB, coaepxa-
Wmx oTpaboTaHHble MOHOOOMEHHbIE CMOMbI U (UNbTPYOWME MaTepuanbl MeXaHUYeCcKoM
OYMCTKM BOAbI.

K XMMMYECKOMyY LieXy OTHOCMTCSI YCTAHOBKA HEMTpanm3auum 06MbIBOYHbIX BOA HapyXX-
HbIX MOBEpPXHOCTeN HarpeBa. O6MbIBKa MOBEPXHOCTEN HarpeBa MpOBOAMTCS Mepes Anu-
TeNbHbIMKM OCTaHOBaMM KoTnoB MTBM Ha cpefHuin 1 KanuTanbHbIA PeMOHTbLI. [Nt 06MbIBKM
NpUMeHsIeTCs TexHMYeckasi Boaa. OBbMbIBOYHbIE BOAbI MOAAOTCS B NPUEMHbIM 6ak 1 aanee
B 6ak — HelTpanu3aTop. B kauecTBe HeMTpanu3yloLEero peareHTa npeaycMaTpuBaeTcs
KanbLMHUPOBaHHAas coAa MW U3BECTKOBOE MOMOKO. lNpu MCNonb30BaHMM MasyTa B KayecT-
BE aBapWMHOrO TOM/IMBa W MEpPeBOAOM KOT/I0B Ha ra3oobpasHoe TOrMBO O6MblBKa Mo-
BEPXHOCTEN HarpeBa NPOU3BOAUTCS PEXE.

[nsa yCTaHOBKM XapaKTepHbl creaytowme oTXoAbl: LWiaM OT OYMCTKM KOTN0B Ha ToL.

Ha KaHanuM3auMOHHbLIX OYMCTHBLIX COOPYXEHUSAX X03deKanbHbIX (6bITOBbIX) CTOKOB
(06bIYHO OTHOCSALLMXCA K XUMLEXY) MPOU3BOAMTCA OYMCTKA OT B3BELUEHHbIX BELecTB Mu-
HepasnbHOro NMPOUCXOXAEHMSI B NECKOSIOBKE M OPraHNYecKoro MNPOUCXOXKAEHUS B OTCTONHM-
Kax; nocneaytowas buonormyeckas O4MCTKa CTOKOB OCYLLECTBAseTCs B 6uodunbTpax, a
Ae3nHdeKkuns CTOKOB B KOHTAaKTHOM pe3epsyape. [Joo4MCTKa CTOKOB MPOBOAUTCA B necya-
HbIX (punbTpax.

Coctas KOC:

- NecKonoBKa ropu3oHTasnbHas ABYXMNooYHas. MNeckonoBka paccuvMTaHa Ha 3afepxa-
HWe necka pa3mepoM 0.25 MM, 4YTO cocTaBngeT 65% BCero KOMYecTBa Necka B CTOYHbIX
BOJAX;

- ocsetTmTenn. MNpeacTaBnsoT >Kene3obeToHHbIN pe3epByap C KOHWMYECKMM AHULLEM
4S5l BbIBOZAA BbiNaAatoLero ocaaka. Boinagarowmii 0ocagok OTBOAUTCS B MEPErHUBaTeb;

- BbICOKOHarpy>aeMmbii1 61onoruyeckmin punbTp;

- HacocHas yCTaHOBKa peuupKynsumMu CTOKOB;

- BTOPUYHbIE OTCTOMHMKW. BbiNaBLIM OCaAoK OTBOAMTCS B WMIOBLIM pe3epByap C ne-
PUOAMYHOCTBIO 1 pas B CYTKM;

- epLLUOBbI CMECUTENb;

- KOHTaKTHbIN pe3epByap. LiunuHapuyeckunii xene306eToHHbIN pe3epsyap. Mpy Ae3uH-
eKuMM CTOYHBIX BOZA X/IOPOM MPOMCXOAUT YacTUYHas Koarynsumsi Menkux B3Becel M Ocax-
JeHMe UX B KOHTaKTHOM pe3epByape. YaaneHue ocajka OCYLLECTBASIETCS MO UI0BOM Tpybe 1
pa3 B CYTKW;

- necyaHble GUbTPbI, 3arpy>XeHHbIE KBapLEBbIM NeckoM. [peaHa3HayveHbl Ans ynaB-
NIMBaHNS B3BELLEHHbIX BELLECTB U XXenesa;

- HacocHas ycTaHOBKa A1 3arpy3Kv 1 nepeMeluvBaHmnsl OCafika B neperHMBaTtensx;

- neperHuBatenu. MNpeaHasHaveHbl Ans cbpaXuBaHus ocajka M3 OCBETIUTENs, BTO-
PUYHBIX OTCTOMHMKOB M KOHTaKTHOrO pe3epByapa. MpeacTaBnsieT ene306eToHHbIN pe3ep-
Byap C KOHMYECKMM AHULLEM. YaaneHne cOpoXXeHHOro uia Ha WioBble MiowaaKmn ocyLecT-
BSIETCS NOA MMAPOCTAaTUYECKMM AaB/IEHUEM MO UNOBOM Tpybe;

- wnosble nnowaaku. lNpegHasHaveHbl Ans 06e3BOXMBAaHMA OCAAKOB. [peHakHoe
YCTpOMCTBO — cnoi webeHkn. Cbipoii 0CagoK C WIOBbLIX MIOWAA0K, Mo Mepe ero obes-
BOXXWBaHWs, BbIBO3MUTCS MIOCOCOM B LUSIAMOHAKONUTeNb (1 pa3 B KBapTan);
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4. KIACCUDPUKAIINA OTXO10B

Knacc onacHOCTM paccyvMTbIBAETCS B COOTBETCTBMM C «KpuTepmsamm OTHECeHus onac-
HbIX OTXOAOB K KMacCy OMacHOCTM ANSi OKpYyXXaloLlel NMPUPOAHOM Cpeabl», YTBEPXAEHHbIe
npukasom MIMP Poccum oT 15 nioHa 2001 r. N2 511.

[nsa TOL, xapakTepHb! crnegylolme OTXo4bl:

- Npou3BOACTBa - OTpaboTaHHbIE Macna, 30/1a KaMeHHOoYronbHas ToL, wnaM ot ouncr-
KM KOTNIOB Ha T3, wnak KaMeHHOYrofbHbIM, HedTewnaM Mpy 3a4MCcTKe pe3epByapos,
0CafKM OYMCTHBIX COOPY)KEHMI, OTXOAbl KATMOHUTOBOM CMOSbI, LWIaM HeWTpanuM3aumm,
WaM MMAPOKCMAOB LBETHLIX METannoB, Nonnm3obyTuneH (OTXoabl NpY MCMOSb30BaHWM
repMeTUKOB), OKanuHa, UIbTPbI, 3arps3HeHHble HedTenpoayKTaMu, WiaM pereHepaumm
Macrna, oTxoabl 06MypOBKM, IPYHT (MECOK), coaepXalumii HedTenpoayKTbl, SIOM U CTPyXKa
YepHbIX U LUBETHbIX METASINIOB, JIOM abpasvBHbLIX U3AENNIA, Orapky CBApPOYHbIX 3/1EKTPOAOB,
0TpaboTaHHble AKKYMYyNSTOpbl, OTPABGOTaHHbIE 3MEKTPONUTLI aKKyMyNnsTOpPHbLIX GaTapei,
LUMHBI C TKAHEBLIM M MeTa/IMYEeCKUM KOPAOM, Mblib abpa3nBHO-MeTaniM4yeckas, ApeBec-
Hble CTPYXXKW M OMWUJIKW, KYCKOBblEe OTXOAbl APEBECKHbLI, BETOLbL NPOMAC/EHHas, MaKynaTy-
pa, 60i cTekna, MNapoHUT, OTXOAbl TEMMOU30NAUMKN, OTPaboTaHHbIE PacTBOPUTENM, LUIaM
OT 3a4nCTkM 060pyaOBaHuMs, XeCTsHble 6aHKM M3-NoA Kpacku, oTpaboTaHHble pacTBopUTe-
N1, oTpaboTaHHbIE LWENOYHbIE PacTBOPbI, OTpaboTaHHbIe Mac/siHble (UALTPbI, KOHAEHCAT,
coziepXXalumii HepTeENPOAYKTbI, OTXOAbl OFHEYMOPOB, NMPOMBILLTIEHHbIA MYCOP;

- noTpebneHns - oTpaboTaHHble NOMUHECLIEHTHbIE NlaMnbl, 6bITOBbIE OTXOABI, NWLLIEBLIE
OTXOAbl, MEAULIMHCKUE OTXOAbI.

OTXxoAbl OCHOBHOMO MPOM3BOACTBA: 0TpaboTaHHble Macna, 30/51a KaMeHHoyronbHas ToL,
WaK KaMeHHOYrofibHbIM, HedTellaM npyu 3a4MCTKE pe3epByapoB, OCaAKN OYMCTHBIX CO-
OPY>XEHWIN, OTXOAbl KaTMOHWTOBOM CMOSbI, LWIAM HeMTpanusaumm, LWAaM OT OYUCTKM KOT-
NIOB, LWIaM TMAPOKCMAOB LBETHLIX METasoB, MOIMM306yTUNEH, OKanuHa, GuibTpbl, 3a-
rpsi3HEHHblE HedTenpoayKTamu, LWnaM pereHepaumum Macna, OTpaboTaHHble LUENOYHbIE
pacTBopbl, 0TX0Abl 06MypOBKW, OTpaboTaHHble aKKyMynsTOpbl M 31EKTPOAUTbl (Ha Mnoa-
CTaHUMAX).

OTxoabl BCrioMoraTeNlbHOrO MPOM3BOACTBA: OTXOAbl OOMYPOBKM, PYHT, cofepKallmi
HedbTenpoayKThl, JIOM U CTPYXKKA YEPHbIX U LBETHbLIX METAS/IOB, JIOM abpasuBHbIX U3AENUI,
Orapku CBApPOYHbIX 3/1EKTPOAOB, OTPAbOTaHHbIE aKKyMynsTOpbl (TPAHCMOPTHbIE), oTpabo-
TaHHbIE 3MEKTPOSIUTLI aKKYMYNSITOPHbIX 6aTapeit (TPaHCMOPTHbIE), LWWHbLI C TKaHEBbIM W
MeTaIMYecknM KOpAoM, Mbifib abpasvBHO-MeTannyeckas, ApeBecHble OTXOAbl, BETOLUb
npoMac/eHHasi, MakynaTypa, oTpaboTaHHble MacnsiHble UbTPbl, 6O CTEKNA, XECTsHble
6aHKM u3-nopg Kpacku, oTpaboTaHHble pacTBOPUTENW, WIAM OT 3a4ncTku obopyaoBaHus,
KOHZEHCAT, coAepXalumii HechTenpoayKTbl, MAPOHWT, MPOMbILLIEHHbBIN MyCOp.

B Tabn. 4.1 npuBegeHa knaccugukaumsa otxogos TOL, no knaccam onacHoOCTU B COOT-
BETCTBUM C cornacoBaHHoM B CaHkT-MNeTepbyprckom COH w JleHobncaHanuaHaa3ope
“BpeMeHHOM pervoHanbHOM koamdukatope oTtxopos ans CaHkT -Metepbypra u JleHwH-
rpaackov obnactun”, 1998 r.
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Mpun Hannummn B coctase ToL| 0bwwexunTns BenmumHa N yBENMUMBAETCA Ha BE/TUYUMNHY:
A =z, -0.004 - 365, m*/roa,
roe z, — Yicio paboTHUKOB, MPOXMBAOLWMX B 0BLexuThmM; 0.004 — cpeaHecyTo4YHast
HOpMa HakomnneHus oTxoaos (M) Ha ogHO pabouee MecTo (paboTHMKA).

OTxoAbl MeAnyHKTa
HopMa obpas3oBaHus 0OTXoAoB onpeaensercs w3 pacdeta 0.0001 T Ha 4enoBeka
[32, 33].

MpuMmeyaHue. PacyeT yaenbHbIX HOPMATUBOB 06pa3OBaHMF| 0OTXOA0B BbINOJTHAETCA UC-

XoAs U3 rogoBbiX HOPM o6pa3OBava 0TX0A0B M MacCCbl NOJIE3HO UCMOb30BAHHOIO B roay
TOMMBa B YC/ITOBHOM UCHUCNEHUN.
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- HacocHasl yCTaHOBKa COBCTBEHHbIX HYXXA;

- XsiopaTopHas YCTaHOBKa CO CK/1afioM XJ10pa;

- HacocHasl YCTaHOBKa MepeKayku CTOKOB Ha BTOPUYHbIE OTCTOMHUKMY;

- KOHTelHepbl Ans cbopa v TpaHCMOPTUPOBKM MNecka.

[nsa cbopa necka Ha KakaoM OTAENEHUM MECKOIOBKM MMEEeTCsl CBOM ByHKep; Mecok C
B3BELLEHHbIMW BelecTBaMu M3 BYHKEPOB yAansieTcs CaMOTEKOM B KOHTEMHEpHI U fanee Ha
unoBsble nnowaakun. Copoc necka — 1 pa3 B CyTKM B AHEBHYIO CMeHy. [locne neckonoBku
CTOYHas BOAa MOCTyNaeT 4epe3 pacrpefenuTesibHylo Kamepy B ocseTmtenu. Ocagok
rnocne OCBET/IUTENS C BNAXXHOCTbLIO 94 — 97% HanpaBnseTca B NeperHnsaTesb W Aanee Ha
WNOBbIE MNIOLLAAKMW.

Mn BnaxHocTbio 95 — 97 %, HaKOMUBLLUMIACS B OCBET/IMTENSX, OTBOAMTCS B NeperHuea-
Tenu. U3 BTOPUYHBLIX OTCTOMHWMKOB M KOHTAKTHOrO OCBETIUTENS WA MO WIOBbIM Tpybam
cbpacbiBaeTcs B UMOBLINM pe3epByap, M3 KOTOPOro HamnpasnseTcs B neperHusatenun. Copo-
YKEHHbIN U U3 NeperHnBaTenen copacbiBaeTCsl Ha WIOBbIE MIOWAAKM (BNAaXXHOCTb — 90%).
Boaa c unoBbix nnowaaok cobmpaeTcs B pe3epByape ApeHaXHbIX CTOKOB, OTKyZa NoaaeT-
Cs1 B IPUEMHYI0 KaMepy nepes NecKooBKOM.

[Ons KOC xapakTepHbl crneaytowme oTxofbl: oTpaboTaHHble Macna, npoMacieHHasi Be-
TOLWb, 0CAA0K C NeckonoBokK, Un OC X036bITOBbIX CTOKOB.

Ha TeppuTOpMM OYUCTHBLIX COOPYXEeHUI OTAeNbHbIX TALL MOryT 6biTb PacronoXeHbl:
6acceliH-HakonuTenb TBEPAOrO ocafika M 06MblBOYHbIX BoA PBI 1 6acceiiH-HakonuTenb
HEMNTPanu30BaHHbIX BOA KMCNOTHOWM NPOMbIBKM 060pYA0BaHMS.

LLInamoHakonuTenb npeaHasHayeH:

- 4ns cbopa wnaMa v CTOYHbIX BOA MOC/Ee OYMCTKM 3aMasyyeHHbIX M 3aMac/ieHHbIX
CTOKOB M3 HedTenoByLKN, ¢hnoTaTopos, NOCAE MPOMbIBOK MEXaHUYECKUX U YrofbHbIX
¢unbTpoB 30C, Npu TEKYLUMX U KanuTasbHbIX peMoHTax obopyaosaHus 30C;

- Ansa npuemMa una ¢ uiosbIx nnowaaok KOC;

- onsa cbopa wnama u CTOYHbIX BOA NPV NPOBEAEHWMM TEKYLMX M KanuTasbHbIX
peMoHTOB 0bopyaoBaHusi KOC (neperHuBaTtenei, ocBeTUTENEN, BTOPUYHBIX OTCTOMHM-
KOB, KOHTAKTHOro pe3sepsyapa).

BaccellH — HakonuTesb NMpefHa3HaYeH:

- ans cbopa 3arpsA3HeHHbIX CTOYHbIX BOA, 06pasytowmxcs npy npombiBke (06MbIB-
Ke) OTNIOXKEHMI C KOHBEKTUBHbIX MOBEPXHOCTEN HarpeBa BO3AYyXONoAorpeBaTenen, aKko-
HOMal3epoB U pereHepaTBHbIX BO3ayxonoaorpesaTenein (PBIM);

- 4ns cbopa 3arpsa3HEHHbIX CTOYHbIX BOA, 06pasyloWmMXCs Npu NpPOBEAEHUN XUMU-
YeCKUX MPOMBIBOK KOT/I0B (MOCNe MX HeMTpanu3aummn B 6akax — HemTpanmsatopax);

- ona cbopa 3arpsA3HeHHbIX CTOYHbIX BOA, OBpasylowmxcs nocnie KoHcepBauum
KOT/IOB BbICOKOrO, HM3KOro aaenexus un MNaK.

1.5. dnekrTpouex

HasHaueHne uexa - obecneyeHne 31eKTPOCHAbXeHMsI OCHOBHbLIX M BCMOMOraTeNbHbIX
LIEXOB M pacrnpeeneHne 3neKTpOsSHeprun Mexxay norpeburensamu.

OCHOBHOW CTPYKTYPHOW eAvHULEN Liexa aBnseTcs TpaHcdhopMaTopHas noactaHums. Ha
noactaHumax TOL, ycTaHoBneHbl MacnsHble TpaHcdopmatopbl Tvna TM, T3C, TAOH, T4,
TAOTHI, 3POM, PAMP u pp., a Takke MacnsHole BbikntovaTenu mapok MKI-10, Y-110, C-
35, MKM-35, BKLU-10, BMI-10, K-5M, MI'-10 u ap.

[ns 3anvBKM TpaHchOpMaToOpoB M BbIK/OYATENEN MCMONb3YOT ceaylolwme Macna: T-
1500, 'K, T-750, TMI; macna 6e3 npucagok. [Mpu ncnonb3oBaHUM Macen C Npucagkamm B
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KayecTee nocneaHux npuMeHstoTcsa npucagku: BTU-1 (napaokcuandeHnnamuH) m MOHON
(2,6-AMTPeTUYHbIN ByTUN-4-MeTundeHON) U ap.

KanuTanbHbIli peMOHT TpaHcchopMaTopoB nNpoBoanTcs 1 pa3 B 8 - 10 neT. B npouecce
paboTbl Nnepuoanyecku, No Mepe HeobXxoaMMOCTH, NMPOM3BOAUTCS AONMBKA Macsa B TpaHC-
c¢opmaTopbl. MNonHas 3aMeHa mMacna B BblktoyaTensx nposoauTcs 1 pa3 B 5 - 6 net. Npu
3aMeHe Macria OHO A0/MKHO MoABepraThCa pereHepaumu.

B uexe nMeloTca 3akpbiTble akkyMynaTopbl Mapok CH 720, CH 14, CH 504, CH 1008 u
Ap. 3aMeHa akkyMynaTopos nposoauTtcs 1 pas B 8 - 15 ner.

Llex npyHUMaeT n BpeMEeHHO XpaHWUT MOCTynatoLme 1 0TpaboTaHHbIE NIOMUHECLEHTHbIE
namnbl (Tpybuatbie — Tvna JIb 1 Ans Hapy>XHoro oceelleHus — tuna APJT).

[ns BOAOPOAHOrO OXMaXAEeHUs reHepaToOpOB B HEKOTOPLIX LieXaxX YCTaHaBAMBaIoT 31eK-
Tponusepsl.

Mepuoanyecky Lex NpoBoAMT paboTbl MO NMPOBEPKE M30MUMM Kabenein (NMoa3eMHbIX U
Hapy>XHbIX), UX 3aMEHE N PEMOHTY.

Ob6pazoBaHne 0Tx0A0B B Liexe 06yCcrioBneHo NpuMeHeHneM TpaHCOpMaTOpHbIX Macen,
AKKyMyNSITOPOB (C 3MEKTPONUTaMM), NMIOMUHECLIEHTHBIX flaMM U MOBPeXAeHneM kabeneu.
OCHOBHbIMW OTXOAAMM ABNAKTCA: OTpaboTaHHOe TpaHCopMaTopHoe Macno, oTpaboTaH-
Hble aKKYMynsToOpbl W 37eKTPONuTbl, 06pe3kn kabensi, oTpaboTaHHble NIOMUHECLEHTHbIE
namnbl, oTpaboTaHHbIE LeNoYHble PacTBOPbI U3 3/1EKTPOM3EPOB.

1.6. Llex ueHTpPa/sM30BaHHOro peMOHTa

Llex ocyuiecTBnsieT peMoHTHble paboTbl, B OCHOBHOM B KOTE/TbHOM U TYPOMHHOM Liexax.
Mpy 3TOM MCMNONB3YKOTCA YepHble U LBETHble MeTasnfbl, CBAPOYHblE 3MEeKTPOoAbl, Macna
cMasku. Ha 6anaHce uexa MOXET HaxoAMTCs aBTOTPAHCMOPT: aBTOMOrpy34YukW, aBTo-
(3nekTpo-) Kapbl. KpoMe peMOHTOB LIEX MOXET MpoBOAWTbL paboTbl MO OYMCTKE KOT/IOB U
ra3soXoAo0B OT 30/10-CaXKEBbIX OT/IOXKEHWUN.

B uMCno oTX0A0B BXOAAT OCTaTKM METanoB, Orapku 3/1eKTPOAOB, 0TpaboTaHHble Mac-
J1a, 30J10-CaXKeBble OTJIOXKEHUS, WWHbI C TKAHEBbIM U METANTMYECKUM KOPAOM.

1.7. PEMOHTHO-ME€XaHUYEeCKUM Lex

Ha3HaueHue Lexa - M3roToBMIEHME 3aMacHbIX YacTel Ansi OCHOBHOrO WM BCMOMOraTesib-
Horo o6opyAoBaHUs.

Llex pacnonaraeT cTaHKaMu AN MHCTPyMeHTarnbHoW 06paboTku MeTannoB: TOKapHbIMU,
dpesepHbIMU, CTpOoranbHbIMK, AONGEXHBIMWU, 3aTOYHBIMW, CBEPAWMBHBIMKU. [Ns oxnaxae-
HUS pPeXyLUMX MHCTPYMEHTOB M obpabaTbiBaeMblX MaTepuasioB MCMOMb3YHOTCS CMa304HO-
oxnaxgatowme xuakoctn (COX); ang AONMBKU B CTaHKU UCMOJb3YIOTCA UHAYCTPUAsIbHbIE
Macna.

OTxoabl 06pasyoTcsa B BUAE CTPYXKKM M SloMa MeTanios, oTpabotaHHbix COX, ocTtaTkoB
abpasvBHbIX KPYroB 1 abpas3nBHOI MblIW, YIOBIEHHOW B NblIEOYMCTHOM 060pyA0BaHUM.

1.8. PEMOHTHO-CTPOUTENbHbIN LiEX

Ha3HayeHue uexa — BbIMOSIHEHME paboT MO PEMOHTY MOMELLEHWUN, MENKWUN PEMOHT U
NoACOBGHO-X035MCTBEHHbIE PaboThl.

OCHOBHblE CblpbeBble MaTepuasnbl: AO0CKM (06pe3Hble M HeoBpe3Hble), LEMEHT, MEecok,
NIMHOMEYM W Apyrve CTpoiMaTtepuasbl, YepHblil MeTann, Tpy6obl, 6aTapeu, cTekno. O6bIMHO
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rae N — KOMMYecTBO paboTalolmx fiaMn AaHHoro Tuna; T, — pecypc BpeMeHU paboTbl
namn, 4 (ana namn tmna J16 T, = 4800 — 15000 4, ans namn tuna APJ1 T, = 6000 — 15000
4 [35]); T — Bpems paboTbl namn AaHHOro TMNa siamMn B roay, 4

BbITOBbIE OTXOAbI

Hopma obpa3oBaHus 6bITOBbIX OTX0A0B (M1, T/rOA) ONpeaensieTcs C y4eToM yaenbHbIX
CaHWUTapHbIX HOpM 06pa3oBaHMsl ObITOBLIX OTXOAOB Ha MPOMbILEHHbIX NPEANPUATUSX —
0.3 M°/roa Ha yenoBeka, CMCOYHON YMCNEHHOCTM paboTatowwmx Ha TILL u cpeaHel nnoT-
HOCTM OTXOA0B, KOTOpas coctasnsiet 0.25 T/M°.

YnenbHas HopMa 06pa3oBaHus BbITOBLIX OTXOA0B CTOMoBOM — 0.0001 m3/6ntom0 [48].
MnoTHoCTb 0TX0A08B — 0.3 T/M°,

YaenbHas HopMa 06pa3oBaHus GLITOBLIX OTXOM0B B CKMAACKVX MOMELIeHUsX Ha 1 M2
CKJTaACKMX MoMelLeHuit — 0.0019 m3/m2. MnoTHocTb oTxofos — 0.5 T/M3[48].

CMerT ¢ TeppuTOopumn

Mnowane yéupaeMblx Tepputopuii — S M2, HopMaTuBHOe konnyecTso cMeta — 0.005
T/M? rog [39]. KonnyectBo oTxoga — M = S - 0.005, T/rog.

MewkoTapa pKyroBas
KonnyecTtBo AXyTOBbIX MeLKoB — N, LWT/rof, Macca mMewka —m, T.
KonmyecTBo MCNOMb30BaHHbIX MELLKOB 3aBUCUT OT pacxofa Cblpbs.
Hopma obpasoBanusi otxoaa, Mo, = N - m, T/rog.

BbyMa)kHble MelIKn
KonnyectBo MelukoB — N, WT/roa, Macca Mewka — m, T.
KonmyecTBo MCNonb30BaHHbIX MELLKOB 3aBUCUT OT pacxoAa Cbipbs.
Hopma obpasoBaHusi otxoaa, My = N - m, T/rog.

Tapa nonnaTunaeHoBas
KonnyectBo NonnaTUNEHOBbIX MELKOB — N, WT/rof, Macca Melka — m, T.
KonnyecTtBo MCNOMb30BaHHbIX MELLKOB 3aBUCUT OT pacxofa Cbipbs.
Hopma obpasoBaHusi otxoaa, My = N - m, T/roa.

Tapa 13 noa XMMpeakTMBOB

KonnyecTBo CTeKISIHHOW Tapbl aHHOro o6beMa — N WT/rof, CpeaHsist Macca eavHUY-
HOMN Tapbl — M, T.

KonnyecTBo MCMosib30BaHHOM Tapbl 3aBUCUT OT pacxoa Cbipbs.

Hopma obpasoBanust otxoaa, My = N - m, T/rog.

MuueBble 0TXOAbI
HopMa ob6pasoBaHns otxoaoB (N) paccuMThIBaeTCsl, UCXOAS U3 CPeAHECYTOYHON HOPMbI
HakonneHus Ha 1 6nogo — 0.0001 M3, uncna pabounx AHelt B roay (n), uncna 6nioa Ha of-
HOro YesnoBeka (m) 1 umcna paboTatowmx (2):
N=0.0001-n-m-z M™rog,
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roe M, — macca 1 - ro Buga Tapsl, T/rog; n — Y1Cio BMAOB Tapbl; M — Macca Kpacku B 1
-0l Tape, T/TOA; o, — COAEPXKaHWE OCTaTKOB Kpacku B 1-ToW Tape B Aonsx oT My (0.01 -
0.05).

NMapouut

Hopma obpa3oBaHust 0Txo4a onpeaensercs C y4eToM NoTepb NapoHUTa Npu U3roTosne-
HUM (BbIpe3Ke) MpOoKNagoK (MpMHUMaeTcs B Konuyectse 10% OT Macchbl MOCTYMMBLLENO
MapoHWTa) W KONMYeCTBa CTapblX (3aMeHsieMbIX) NPOKIaAok (MpUHMMAaETCs no dakTy uv B
COOTBETCTBMM C HOpMaMK pacxofa MaTtepuanos [31]).

Mpouue cTpouTenbHble OTXOAbI
KonnuyecTBo CTpouTenbHbIX 0TXOL0B NPUHMMaeTCs No dakTy obpa3oBaHus.

Bo# crekna

Hopma obpa3oBaHust otxoaa (M) onpeaensietcs no dopmyne: M = Mo - & - p - 0.12,
T/roa. (3aeck Mo — KONMYECTBO MOCTYNaloWero cTekna B M%, § — TOMWMHA CTeKna B M, p —
MAOTHOCTb CTekna (2.5 T/m3), 0.12 — yaenbHbI HOpMaTMB 06pasoBaHns 605 cTekna [32].

O6pe3ku nMHoneyma

Pacxoayetca B rog, 320 M? nMHoneyMa TonwmHoi 0.003 M. MAOTHOCTb NHoNeyMa — 0.6
/M3 [45].

Hopma obpa3oBaHus oTxoAa onpeaensercs ¢ UCnonb3oBaHMeM opMynbl ANs pacyeTa
605 cTekna (NNOTHOCTb IHoneyMa — 0.6 T/M° [45]).

Py6epoun
HopmMa o6pa3oBaHusi 0Txofa NPUHMMAETCS MO (haKTUYECKOMY COCTOSIHMIO.

OcagoK C NecKoJIOBOK

O6beM CTOUHbIX BOZ, NOCTYNaWMX B NECKONOBKY — V, M3/rof. YAeNbHbIN HOpMaTuB
06pasoBaHns BaXHOro ocajka (necok + B3gechb) — 0.15 kr/m3 [28, 44]. HopMa obpa3oBsa-
Hua otxoga — M = V- 0.15 - 0.001, T/roa.

FepmeTnkn

Yncno akkyMynsTopHbIX 6akoB — 3 WT. 3aUTo B Kaxabli 6ak — 10 T repMeTuka. Me-
pVYOAMYHOCTb 3aMeHbl repMeTuka B 6ake — 1 pas B 3 roga.

Hopma obpa3oBaHus oTxoAa onpeaenseTcs, CXoAs U3 NepuoanYHOCTU 3aMeHbl repMe-
TuKa (1 pa3 B 3 roaa) M YMcna akkyMynsaTopHbIX 6aKoB, B KOTOPbIX 3aMEHSIETCA FrepMeTUK.

OTpaboTaHHbIE JIIOMUHECLIEHTHbIE JIaMNbl
HopMa o6pa3oBaHust oTpaboTaHHbIX fnamn (N) paccumTbiBaeTcs no opmye:

N=n-T/T, wr/roa,
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TakoM Lex pacrosiaraeT CTaHKaMu: PeNCMYCHbIMK, (DYroBOYHbIMK, (DPE3epHbIMK, CBEp-
NWMBHBIMK, YHUBEPCAbHBIMUY, KOMOUHMPOBAHHBLIMM.

Llex MOXeT UMETb CBOWM TPAHCMOPT.

[ns BbINOHEHNS NAKOKPACOYHbIX U APYrnx paboT B Liex NOCTynatoT: naku, aManu, be-
NWNA, NUIMEHTLI, KNEeW.

OTxoabl B Lexe 06pa3yroTcsl BCeACTBME: MCMONb30BaHWUS B CTaHKax M TpaHcnopTe Ma-
cen, o6paboTku ApPeBECHHbI, NMPUMEHEHMS TAKOKPACOYHbIX MaTEPUAnoB, 3aMeHbl CTEKON U
NMHONEeyMa, PEMOHTA M 3aMeHbl TeMsoBbIX 6aTapei, skcnnyaTaummn TpaHcnopTa v ap. Oc-
HOBHBbIMW OTXOAAMU SIBASIIOTCS: OMWIKM U CTPYXKKM, KYCKOBbIE OTXOAbl APEBECUHBI, OTpabo-
TaHHble Macra, XXecTsHble 6aHKM M3-MOoA KPackW, LUMHbI C TKAHEBBIM U METaNIMYECKUM
KOpZOM, 06pe3ku IMHoneyMa, 6o cTekna, Mycop NMPOMbILLIEHHDIN (CTPOUTENbHLIN), OTpa-
60TaHHble aKKyMyNSTOpbl, OTPaboTaHHbLIE 3MIEKTPOUTLI, JTIOM U CTPY)XXKa YepPHbIX META/IOB,
JIOM YyryHa.

1.9. Llex TennoBO# aBTOMaTUKN U3MEPEHUH

HasHaueHue Lexa - OCyLLECTBEHME aBTOMATNYECKOro KOHTPONs U PerMcTpaummn napa-
MeTpOB paboTbl OCHOBHOTO 060pyA0BaHMs. OCHOBHBIMK NPUBOPaMM KOHTPOSS SBNSHOTCS
MOTEHLMOMETPLI. NS 3anpaBku MOTEHLMOMETPOB WCMOMb3yeTcs AuarpamMMmHas Gymara
(Macca 1 M2 - 50 T).

OTxofaMu B Liexe SIBNSIOTCS MCHepnaBLUMe CPOK 3KCryaTaumm (7 - 8 neT) noTeHumo-
MEeTpbl M [Apyrue npubopbl (JIOM YepHbIX METas/IoB), AparoueHHble MeTafibl (BXOASAT B
cocTas Np1BOpPOB), MCNONb30BaHHAsA AMarpaMMHasl Gymara (CPOK XpaHeHust - 3 rofa).

1.10. MeanyHKT

Ha3HayeHwe - oKasaHWe onepaTMBHON MEAMLIMHCKON MOMOLLM.

[ns nopapasaeneHusl XapakTepHbl CeAytolme OTXOofbl (0TX0Abl MeAMyHKTa): LUMpuLbl
0AHOpPa30Bble MNocne Ae3nHdEKLMM, 0TPaboTaHHbIN NepeBa30YHbLIN MaTepuan, GpacoBKu K3-
noJ, peakTUBOB.

1.11. CronoBas

HasHaueHwe - obecneyeHnem nutaHnem pabotHukos TOLL.
OCHOBHBIM OTXOZIOM CTO/MOBOW SIBMISIOTCS NULLEBbIE OTXOAbI.
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2. XAPAKTEPUCTUKA OTXOJ10B.
YCJI0BUA UX CBOPA U PASMEINEHUA

YcnoBusi 06pasoBaHns, cbopa U pasMeLLEeHMs OTXOA0B PEKOMEHAYETCS paccMaTpuBaTh B
npoekTe HopMmatueoB MPO no nogpasgeneHusm (uexam). OTxoabl, oblume Ans HEKOTOPbIX
uexoB, MOryT 6blTb pacCMOTpeHbl B OTAENbHOM pasgene (Hanpumep, «O6wme oTxoabl» -
JIFOMWHECLIEHTHbIE NIaMIbl, CBAPOYHbIE /IEKTPOAbI, JIOM YePHbIX METaI0B, ObITOBbIE OTX0AbI
nap.).

KonnyectBo M 4nCno OTX0AOB, MX COCTaB OMNpeaenstoTcs BUAOM U KOMMYECTBOM COXKMU-
raeMoro TOMAMBA, TEXHONOMMEN CKWUraHus, TEXHOSOrMeil BOAOMOArOTOBKW, YC/IOBUSIMM
3KCnyaTauMnm OCHOBHOMO W BCMOMOraTenbHoro obopyfoBaHWs, HamuMuvMeM BCrioMoraTesb-
HbIX orepaLm.

Hwxe NpMBOAMTCS XapaKTepUCTUKa OTAENbHbIX OTXOA0B.

OTpa6oTaHHble Macia, noAneXaline pereHepauvm

B cootBetctBum ¢ NOCT 21046-75 «HedTenpoaykTbl oTpaboTaHHble», OTpaboTaHHbIe
WHAYCTPWarbHble, KOMMNPECCOpHble, TYpOuHHbIE, TpaHCHOpPMaTOpHble M MOTOPHbIE Macna
noanexar pereHepaunn. OTpaboTaHHble WHAYCTPUANbHble, @ TakXe KOMMPECCOPHbIE,
TypbuHHbIe 1 TpaHchopMaTopHble Macnia AO/MKHbI pereHepMpoBaTh camu noTpebutenun Ha
COOTBETCTBYIOLMX pereHepaLOHHbIX YCTaHOBKaX.

Orxoas! TypbuHHOro macia. ObpasyloTcs nocne MCnonb30BaHMS ANs CMasku obopyno-
BaHWS U MpW CnMBax M3 TypbWH (MHOrAa KOMMPeccopos). XuMuyeckuit coctas (%) [1, 5,
26]: Macno — 79, NpoAYyKTbl OKUCNeHMs — 13, BoAa — 4, MexaHM4yeckue npuMecu — 2, npu-
capka — 2. MNnoTHocTb Macna Ha 1.15 — 1.16 % 6onbLue NNOTHOCTM cBexero Macna. Obwme
MoKasaTenu: BS3KOCTb — 28.2 - 28.4 Mm%/¢ (npun 50° C); kucnotHoe uncno — 0.15 - 2.68 Mr
KOH/r; cmonbl =1.5 - 9.0 %; 30nbHOCTb — 0.004 - 0.005%.

OTpaboTaHHOE 3/IEKTPOTEXHUYECKOE MaCIo, TpaHc@popmaropHoe. ObpasyeTcs npu Te-
KYLUMX peMOHTax TpaHcOopMaTopoB M BbIKOYaTenen, npu AonMeBe Macna B obopyaosa-
HWe, Npu onepaumsx cimBa. XmMmyeckuii coctas (%) [1, 5]: Macno — 82, NpoayKTbl pas-
noxeHus (okucnenus) — 15, Boga — 2, MexaHu4eckmne npumecn — 1. Obwme nokasartenu:
BA3KOCTb 10 25.77 Mm%/ ¢ (npu 50 °C); kucnotHoe umcno — 0.16 - 0.25 mr KOH/r; 30nb-
HocTb — 0.005%.

OT1paboTaHHOE KOMIIPECCOPHOE MACIO. T10 XMMMYECKOMY COCTaBYy M CBOWCTBaM 61M3KO
K MOTOPHbIM M MHAYCTPUanbHLIM MacnaMm (cMecb 3TUX Macen). XvMuyeckuin coctas (%6):
Macno — 80, NpoAyKTbl OKUCIeHMst — 11, BoAa Ao 7, MexaHuyeckue npumecn — 2. Obwme
rnokasaTenu: Bs3KocTb — 9.1 - 13.6 MM%/c (npn 100° C); kucnoTHoe uncnio — 0.19 - 0.23 Mr
KOH/r; 3onbHOCTb — 0.078 - 0.208%.

OrpaboraHHoe MoTopHoe macio. ObpasyeTcs nocne WUCTeYeHus Cpoka Cnyxbbl u
BC/NIEACTBME CHUXKEHMS MapaMeTPOB KayecTBa Mpu UCMOMb30BaHUM B TPAHCMopTe. XuMuye-
cKui coctae (%) [1, 5, 26]: Macno — 78, NPOoAYKTbl pa3foXeHus — 8, BoAa — 4, MexaHu4e-
CKMe npumecn — 3, npucagku — 1, roptoyee — go 6. O6wpme nokasatenun: BA3KOCTb — 36 -
94 mm?/c (npn 50°C); kucnoTHoe umcno — 0.14 - 1.19 mr KOH/r; cMonbl — 3.72 - 5.98;
30/1bHOCTL — 0.28 - 0.60 %; TeMnepaTypa BCrbIWKy — 165 - 186 °C.

O1paboTaHHOE UHAYCTPUA/IbHOE MAco. 10 XMMMYECKOMY COoCTaBy 6/IM3KO K MOTOPHbBIM
mMacnaMm. O6pasyloTcs nocne MCnonb3oBaHWs B CUCTEMax CMas3Ku CTaHKOB, MalUMH U Mexa-
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Jlom abpa3uBHbIX usgenui
Hopma ob6pa3oBaHusi oTxoaa onpeaensercs no gopmyne:

N=n-m, T/rog,

rAe N — KOJIMYECTBO UCMOMb30BaHHbIX KPYroB B o, m — Macca oCTaTka OfHOro Kpyra,
npuvHuMaeTcs 33 % OT Macchl Kpyra [16].

HedTeoTxoabl C opraHnyecKMMm pacTBopuUTENAIMun
Hopma obpa3osaHunsi oTxoga onpegensiercs no gopmyne
Morx=0,001- (V- p-n+2V;-p-n), T/roa
roe V- o6beM Macna Ha OAWH aHanus, N; p- NAOTHOCTb Macna, Kr/n; n- YACNO aHann30B
B roay; V- obbeM i-ro pacTBopuTeNs Ha OAWH aHanu3, N; p; — NAOTHOCTb i-r0 pacTBopuTe-
na, Krin

MpomacneHHas BeToWwb
HopmMaTuBHOE KONIMYECTBO OTXOAA OMPEAENAETCS UCXOAS U3 NOCTYMAOLWEro KOMMYecT-
Ba BeTowwm (M,, T/rog), HopMaTuBa coepXXaHusi B BeTolwmn Macen (M) u Bnaru (W):

N=M,+M+W, T/rog,

rpe M= 0.12 - M, W = 0.15 - M,.
MpuMeyaHue. KonnyecTBo CBEXEW W NPOMAC/IEHHOW BETOLUM MOXET 6biTb paccuMTaHo
TakXe B COOTBETCTBUM C MeToamMKoM [32, 39].

Lnam pereHepauvmu macna

Hopma obpaszoBaHus cyxoro wnama (N) NpuHMMAaeTCs UCXOAs U3 HOPMbl AN npuema
HedTenpoaykToB Ha pereHepaumto (N, = 2 % MaccH.) [5] 1 apheKTUBHOCTU BblAeneHUs
MeXaHWYeCKUX NpuMecei npu pereHepaumy (1):

N=0.02-Q- (1- 1), T/roa,

roe Q — Macca pereHepupyeMoro macna, T/rof; 1 — B A0NSX, NPUHUMAETCA Mo nac-
MOPTHbIM [AaHHbIM pereHepaUMoHHON YCTaHOBKW MW MO 3KCMEPUMEHTasIbHbIM [AaHHbIM
(NpaMbIM 3aMepam).

OTpaboTaHHbie Weo4YHble PacTBOPbI
Hopma obpazosanus otxoaa (N) onpegensietcs no dhopmyne:

N=Y:p-n, T/rog,

rae Y — o6beM LUeIouHoro 3nekTponuta, M°; p — NNOTHOCTb OTPabOTaHHOIo 31eKTpPo-
nuta, T/m3 (p =1.15 - 1.25); n — nepnoanYHOCTb CNNBa 3NEKTPONUTa, pas/rof.

Xecranblie 6aHkM n3-Noa KPacku
Hopma obpa3oBaHunsi oTxoga onpeaensieTca no gopmyne:

N=>M-n+>X My -a, T/roa
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Mpy pacyeTe HOpPMbI 06Pa30BaHNs BMAXHOIO LUiaMa CeAYEeT YYECTb €ro BIaXXHOCTb
(94 — 99 %): N=X, M/[1 - (0,99:0,94)].

OTpa6oTaHHble aKKYyMYNATOPbI

Hopma o6pa3oBaHMs 0TxoAa pacCyMTBIBAETCS MCXOASA U3 YMCa aKKyMynsaTopos (n) ans
rpynnbl (1) aBTOTpPaHCMOPTa, cpoka (T) hakTU4YeckoW 3KkchiyaTauuu (2 roga Ans aBTo-
TpaHcrnopTa, 3 roga Ans TennoBo30B, 15 NeT Ans akkyMynsTOpOB MOACTaHUMIA), cpeaHen
Maccobl (m,) akkyMynsaTopa U HopMaTuBa 3a4eTa (o) npu caade (80 — 100 %) [13-15, 40]:

N=2n,m,a 10%1 , T/roa.

OTpaboTaHHbIe /1IEKTPONINTbI AKKYMYNATOPHbIX 6aTapei
Hopma obpa3osaHusi onpegensetcs no popmyne:
N=10%.3.n/t, ™/ rog,
rae 3 — KOMMYeCTBO 3NMEKTPONUTA B aKKYMYNSATOPE, N1; N — YUCNO aKKYMyNsTOpPOB; T —
CpefHuin CpoK CyObl akKyMynsTopa, rog.
MNOTHOCTb pacTBOpa 3/1EKTPONUTa (BOAHBIN pacTBOP CEPHOMN KNCNOTbl B COOTHOLLEHWM
3:1) — 1.26 1/m* [19]. CnepoBaTensHO, HopMa 06pa30BaHMs 0TX0Aa MO Macce COCTaB/IsET:

N=126-102-3.n/t, T/roa.

LLinHbI C TKAHEBbIM KOPAOM

Pacuet HopM 06pas3oBaHMs BedeTcs Mo BUAaM aBToTpaHcnopTa (1). PesynbtaThl pacye-
Ta CyMMUPYLOTCS.

Hopma obpa3oBaHusi 0TpaboTaHHbIX LWWH onpeaenseTcs no Gopmyne:

Morx = 0,001 - M- K- k-M/ H, T/Toa ,

rae K — KOMMYECTBO WWH; M — Macca WuHbl (NPUHUMAETCS B 3aBUCMMOCTU OT Mapku
LKHbI Mo [32,34,41]), K — konnyecTBo MalunH, Mg, — cpeaHerofoBoi npober MaluHbl (ThIC.
kM), H — HOpMaTMBHbIN Npober MaLuHbI (TbIC. KM).

LLInHbI C MEeTAJNTUYECKUM KOPAOM

PacueT HopM 06pa3oBaHus BeAETCS aHaNorMyHO npeablayLlemy.

OkanuHa

HopMa 06pa3oBaHus OKa/WHbI, CHUMaeMoM ¢ (PUNbTPOB OYMCTKM MPUPOLHOro rasa, co-
craenset 0.00002 Kr/T npupoaHoro rasa. Hopma obpa3oBaHus OKanuHbl NP YMCTKE Mpo-
TOYHOM YacTn TypbuH — 0.86 - 107 Kr/T ycn. Tonnmea.

Mbinb a6|ga3uB|-|o- MeTaJuinvyeckas

Konnuyectso (M) obpasytoLueincs abpasneHOM Mbinu onpeaensieTcs no dopmyne:

M= (M, — Moo) - 0.35 kr/roa. 3peck: M, — Macca abpasnBHoro kpyra, Kr; Mo — OCTa-
TOuYHaa Macca kpyra (33 % oT Macchl kpyra [16]), kr; 0.35 — cpeagHee cogepXaHue MeTan-
NTMYECKOW MNbISIN B OTX0fe B [ONSX [46].
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HU3MOB. O6LMe MokasaTenu : BA3kocTb — 23.0 - 43.0 mm?/c (npu 50 °C); KMcnoTHoe uncno
—0.07 - 0.37 mr KOH/r; 30nbHOCTb — 0.019 - 1.288%.

OtpaboTaHHble Macna naoxXo pacTBopuMbl B Boge (He 6onee 5 %), noXapoonacHbl
(TemMnepaTypa BCMbILIKM B 3aBUCMMOCTM OT TMMa 1 Mapku Macna cocraenset 135 - 214 °C),
B YC/TOBUSIX XPaHEHUS XMMUYECKN HEAKTUBHBI.

[na BpeMeHHOro pasMelleHUs Macen npeaycMaTpmuBaloTCcs cneuunanbHble eMKOCTU C 3a-
KPbIBAKOLMMUCS KPbILLKaMK B MOMELLEHMSIX LIEXOB, MAC/SIHOrO X0351CTBa UM Ha TeppuTo-
pyn TONJIMBHO-TPAHCMOPTHOIO Liexa.

Hedrewnam npm 3auncrke pesepsyapoB

O6pasyeTcs npy nepuoamyeckmx (1 pa3 B 5 - 10 NneT) 3a4MCTkax MasyTHbIX 6akoB u pe-
3epByapoB. lpeacTaensieT cobol Tskenble (ppakunm mMasyta B cMecu ¢ Bogon. CocTas:
HedTb — 68 - 80 %; Boga — 32 - 20 %. OXapoornaceH, HepaCcTBOPMM B BoAe; B 0ObIYHbIX
YCIOBMSX XMMUYECKN HEAKTUBEH, MAOTHOCTb 1.07 - 1.40 T/M°,

Mocne 3a4uncTKn 0CafoK BbIBO3UTCS € TeppuTopun TOLL; Ana BpeMeHHOro pasMmelleHus
(Ha cnyvait aBapuu) cnefyeT npeaycMaTpvBaTh CrieuyanbHyo MIOWAAKY, UCKIOYAIOLLYIO
noragaHvie ocajka npuv ero XxpaHeHWu B NoYyBy.

OcaaKu OYUCTHbIX COOPYXEHUMN

O6pa3yloTcs NpU O4UCTKE CTOYHBIX BOJ, (MOC/Ee Ma3yTOHACOCHbIX, C NOWAAOK npuema
MasyTa, Mocsie CMbIBOB C MOBEPXHOCTW MOSIOB B LExax, rapaxe v T.M.), 3arpsisHeHHbIX
HedTenpoaykTamu. CocTaB 06pasyloLLerocs npyv MexaHW4eckolW OYMCTKE CTOKOB OcCajka
3aBUCUT OT CXEMbl OYUCTKM, YCIOBUIA PaboTbl OUYMCTHOMN YCTAHOBKM U MPUMEHsieMoro 060-
pyzZoBaHus. Mpu COBMECTHON OYMCTKE HedTecoaepKallmX CTOYHbIX BOA M MPOMbIBOYHBIX
BOJA OT pereHepauny MexaHW4eckux (unbTPOB OCaAoK MMeeT cnepylolmin coctaB (%):
aHTpauuT — 16.0, KBapLUEBLIN Necok — 8.9, akTMBMPOBaHHbIN yronb (JAK nnn KAL) — 5.8,
HedTenpoaykTbl — 12.5, MexaHmdeckune npumecn — 8.8, Boaa — 48,0.

Ocapok He MoXXapoonaceH, YCTOMUMB K AEMCTBUIO LLESOYEN, HepacTBOpUM B Boge. Bpe-
MEHHO pa3MeLlaeTcs B CreuuanbHON eMKOCTU; M0 Mepe HaKOMIeHUs BbIBO3UTCS C Teppu-
TOpUMN.

3ona TOLl ot Okuraiva Mmasyrta

MasyTHast 3ona obpasyeTcs npu nepuogmyecknx (1 pa3 B 4 roga) CHATMSX 300-
CaXeBbIX OT/IOXKEHWI C HAPYXXHbIX MOBEPXHOCTEN HarpeBa koTnoarperatoB. OTXoA xapak-
TEPEH Ans KOT/M0B, paboTalolmx Ha MasyTe. OCHOBHOWM 3arpsi3HEHHOWN MOBEPXHOCTbHIO SiB-
NSIETCS MOBEPXHOCTb BO34YXOMNOAOrpeEBaTENEN.

Mpy CHATUM OTNIOXXEHWI CYXUM CMOCOBOM OTX0A MMEET Creaytowmin coctas (%):

caxa — 36.9, 3ona — 63.1. CoctaB 30nbl (%): V,0s — 43.0; Ni;Oz — 9.0; MnO, — 1.0;
PbO, — 0.5; Cr,0; — 0.5; ZnO — 0.5; Al,O; — 10.0; Fe,O3 — 7.0; MgO - 2.0; SiO, — 10.0.
CocraB caxu (%): yrnepog — 85, sogopog — 12, a3oT — 1, npoyuve — 2.

Ma3syTHyto 301y cneayeT cobupaThb B crielpanbHyto eMkocTb (V = 0.2 — 1.0 M); nocne
3a4YMCTKU KOTNa 301 BbIBO3WUTCA C TEPPUTOPUM UM UCNOMB3YEeTCH Ha COOCTBEHHbIE HYX-
abl.
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LLIiaM OT OMMCTKM KOT/10B Ha TILL

Mpn CHATUM OTNIOXKEHUI MyTEM CMbIBa MX BOAOWN MOCNEAHSIS MOABEPraeTcs HenTpanu-
3aUMn B CNeuunanbHOM eMKOCTU U OTCTamBaHuio. LLnam, obpasylowmincst npy 3ToM, UMeeT
cneapyowmin coctaB (%): V,0s — 19.04; Ni,O; — 5.04; MnO, — 0.56; PbO, — 0.28; Cr,03 —
0.28; ZnO — 0.28; Al,O; — 5.6; Mg(OH), — 1.4; Ca(OH), — 1.5; Fe,O; — 3.92; npoune —
0.50; Boaa — ocTasnbHoe.

3ona kameHHoyronbHaga TAL

Mpy OKUraHWW yrnen Takxke MMEeT MeCTo HaKOrIeHUEe 30/10-CaXKeBbIX OTIOXKEHWUN B ra-
3o0xofax M anekTpodunbTpax. Ans yaaneHus 307bl NPUMEHSIIOT MMAPABIMYECKUA U MHEB-
MaTu4eckunii cnocobel. MocneaHnin NnpuMeHsieTcs peako. CocTaB M CBOMCTBA YrofibHOM 307bl
3aBUCAT OT NMPOUCXOXAEHWS YINsl, @ Takxke 0COBEeHHOCTEN ero OkuraHusi. B 3aBucumocTn
OT MapKM Yr/isi U ero MECTOPOXAEHMUS COCTaB 30/1bl MOXET 6bITb OMNpesesieH 13 CripaBoYHom
nutepatypsbl [21]. Hanpumep, npu okurandmn KysHeukoro yrns (T2U — 2 AO “JleHsHepro”)
30/1a UMEeET cneaytowmin coctae (%): SiO, — 61.1; Al,O; — 21.1; Fe,0O; — 6.6; CaO — 4.3;
MgO — 2.2; npouve — 5.8.

YronbHas 30M1a B BUAE MNysbMbl rMApPaBAMYECKN TPaHCMOPTUPYETCS B 30/10LWIAaKOHAKO-
nuTesnb (30/10LL1aKo0TBaN).

LLIniaKk KAMEHHOYrOJIbHbIN

ObpazyeTcs B pe3sysibTaTe TEPMOXMMUYECKMX PEeaKLM HEOpraHMYeckoW 4Yactu Tomu-
Ba. YAanseTcs M3 KOT/IoArperaTtoB CreumanbHbIMU  LWMAKOYAANSIOWMMM  YCTPOMCTBaMM,
OXNaXAaeTcst U 06bIMHO TMAPABAMYECKM TPAHCMOPTUPYETCS B 30/10wWiakooTBasn. CoctaB u
CBOWMCTBA LWSAKa, TakKXXe KakK W 30/1bl, 3aBUCAT OT MECTOPOXKAEHWUS U MapKu Yrisi, YC/IOBUI
€ro OKWraHMst U YCTaHaB/IMBAETCA 3KCMEPUMEHTANIBHO WM M3 CNpaBOYHOWM NUTEPATYpbI
[21].

MpuMeyaHne. B coOTBETCTBMM C HOPMATMBHBIMKU AOKYMeHTaMu [37, 38] 30/10LWIAK00T-
Banbl (3LLO) ans npuvema 30/ M WINAKOB, 06pasyIoLLMXCs NpU OKUraHUM TBEPAbIX TOM/UB,
PaCCUNUTLIBAIOTCA HA HAKOM/IEHME OTXOA0B B TeUeHMe 5 NeT (B OTAENbHbIX C/lyyasx — Ao 10
net). OAHAKO NMpU UCTONb30BaHNM TBEPAOrO TOM/IMBA KaK PE3epBHOr0, 3TOT CPOK MOXKET
6bITb yBenuMyeH. [ns 060CHOBaHWSI MPOANEHUS CPOKOB 3KcriyaTaummn 3O MoryT 6biTb
UCMOMb30BaHbl Cleayiolye AaHHbIE:

Fof0BOW BbIXOA

30/10LLSTaKOBOro <100 100 - 500 500 - 1000 1000 - 1500 >1500
MaTepuana,-10° T

Mnowapp 3O

(S), .10 M2 10-80 | 20 - 200 60 - 300 100 - 400 200 - 500

CpeaHsia BbicoTa (H) 3LLUO coctaBnseT okono 20 M, MakcuManbHas — 35 - 40 M. bonee
TOYHO BbICOTa NMPUHUMAETCS B 3aBUCMMOCTM OT kacca 3LUO: anga 1 - ro knacca — >50 M, 2 -
ro knacca — 50 - 25 M, 3 - ro knacca — 25 - 15 M, 4 - ro knacca — < 15 M. MNpogomkuTess-
HOCTb (t) AOMOSHUTENBHOrO MpueMa 30/0WIaKoBbix MaTepuanos (3LUM) moxeT 6biTb pac-
cyuTtaHa no cdopmyne:

T = (Yawo - Yaum)-p-(100-W)/ M,,-100 (rop),
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CTpy)XKa YepHbIX MeTannoB
Hopma o6pa3oBaHusi CTPYXXKW COCTaBNSET:

N=M- a, T/roag

roe M — pacxon 4YepHOro MeTanna npu MeTannoobpaboTke, T/rog; o — KO3hdUUMEHT
06pa3oBaHusl CTPY>XKM Npu MeTannoobpabotke, a = 0.04 [16].

JIoM LBEeTHbIX METa/IJI0B

Hopma obpa3oBaHus loMa Npu peMoHTE aBTOTpaHCNopTa PacCUMTLIBAETCS aHANIOMMYHO
HopMaMm o6pa3oBaHMsi IOMa 4YepHblX MeTanioB. Mpu 3TOM ANA NerkoBoro uM rpy3oBoro
TpaHcrnopTa o = 0.0002, ansa cTpoutesibHOro TpaHcrnopta o = 0.00065.

Hopma o6pa3oBaHusi CTPY>XKW LBETHbIX METa/IoB onpedensercsd no gaktnyeckomy
pacxoay MeTanna Ha obpabotky (M, T/roa) n HopMaTUMBHOMY KO3hdUUMEHTY 0bpa3oBaHus
CTpYyXKu a = 0.015 oT Macchl MeTanna [16]:

N= M- q, T/roa.

Macca uBeTHOro Metasnna B kabene MoXeT 6bITb OnpeaeneHa ¢ y4eToM Mapku kabens,
€ro XMMM4ecKoro coctaBa M paccumTaHa Mcxoas u3 Macchl 1 kM kabens(My) [17]:

M=3YM-10%.Iv, T/rog,

roe | — anvHa kabens AaHHoM MapKuM, HAaKOMIEHHOro B TeYEHUe roaa, KM/rog,.

Orapku CBapoO4HbIX 3/1IEKTPOAOB

Hopma ob6pa3oBaHusi 0TXoAa COCTaBNSIET:
N = My - a, T/rOA,

rae Moo — AKTUYECKMIA pacxof 3MeKTPoAOoB, T/To4; o — OCTaTOK 3M1ekTpoda, o = 0.015
OT Macchbl 3rekTpoa [18].

Linam rmapoKcMaoB UBETHbIX METa/I/I0B

KonnyecTso COCTaBNSAOWMX LWNaM BELWECTB, T/roAa:

FMAPOKCMAA aMoMUHUS, My = 10° - C; - Q - 11 - 0.228;

nosvakpuiammaa, Mmas = 10° - G- Q - My

B3BELUEHHBIX, Mgz = 10° - C3- Q - M3-10° - C4 - Q - 1y

3pech: C; , C, — pacxop, COOTBETCTBEHHO, CynbdaTa anoMunmg, MAA B r/m3;

Cs — KOHLEHTPaLWs B3BELIEHHbIX BELEeCTB, r/M>; C, — KOHLIEHTPaLUMs MOHOB KanbLus M
MarHus, r/m3; Q — pacxop Boabl, M*/rof; M1, N2, N3, Na, — 3ODEKTUBHOCTL OCAKAEHMS Be-
wects B gonsix; 0.228 — koapdULMEHT nepecyeTa CynbdaTa anoMUHUS B rMAPOKCMA anto-
MUHMS.

Hopma ob6pa3oBaHusi cyxoro wnama:

N= ZM = (Ma + Mpaa + Mgzg + Mgop), T/FO,CI,\
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HOPMbI PACXOAA AHVOHWTOB, 3ATPYXXAEMbIX B ®U/IbTPbI MEPBOI CTYMEHU

YCpe[J,HEHHbIl\/'I rO/J,OBOVI pacxoq MoHUTa Ha AO0CbINKY U 3aMe-
MpUUMHa AOCHINKA 1 3aMeHbi HY, % OT KONMYeCTBa, HaxoAsLerocs B aKCryaTaumm
AH-31 AH-31T AH-511 n CunnbHOOCHOB-
aHanorun Hbl€ dHNOHUTDI
VlchpaHme M OCMOTUYECKUIA
M3HOC, 06YCNOBNEHHbIE YacTo-
TOW pereHepaunn:
[o 50 5
50-100 10
100-125 15 5 5 5
125-150 25
6onee 150 30
CHmKeHne 06MeHHOW eMKOCTH, B
3aBUCUMOCTU OT MepMa-
HraHaTHOW OKWUC/IIEMOCTU BOAbI:
o 3.3 mMr O,/n 20 20 10 10
3.0-5.0 Mr O,/n 30 30 15 15
5.0-10.0 mr O,/n 40 40 20 20

CpyHT, coaep)awnii HepTENPOAYKTbI

Hopma o6pa3oBaHusi oTxoda MpuHMMaeTcs Mo dakty. OpUeHTMPOBOYHO MOXET ObiTb
paccuMTaHa UCXoAs U3 OMbITHLIX AAHHBIX, COrMacHO KOTOPbIM YAeNbHOE KOIMYECTBO 3aMa-
3y4EHHOro rpyHTa coctasniseT (0.7 — 1.0) - 10™ T/T MasyTa; Npu 3TOM HopMa 06pa3oBaHus
oTtxopa (N) cocTtaBnser:

N = (0.7 - 1.0) - 10*- G, T/roa,

raoe G — rofoBoit pacxos MasyTa, T/roa.

JIOM YepHbIX MeTasIJZ1IoB

Hopma 06pa3oBaHusi ToMa OT PEMOHTa OCHOBHOIO M BCMOMOraTelbHoro o60pyAoBaHuWs
NpUHMMaETCs Mo (aKTy CAaYM UM PacCUUTLIBAETCS MO AaHHBIM, NPUBEAEHHBIM B [31].

HopMa 06pa3oBaHusl /ioMa Mpy PEMOHTE aBTOTPAHCMOPTa PaccuMTbiBaeTCs No (opmy-
ne:

N=n-o-MJ[13,15], T/roga,

rAe N — YMCNO eAMHUL, KOHKPETHOro BuAa TPaHCNopTa, UCMOSIb30BAHHOMO B TeYEHUU
roga; o. — HOPMaTMBHBIN KO3 HUUMEHT 06pa3oBaHNs noMa (AN NIEFKOBOro TpaHCropTa o
= 0.016, anda rpysosoro TpaHcropta o = 0.016, AN CTPOUTENLHONO TpaHChopTa o =
0.0174); M — Mmacca MeTanna (T) Ha eaMHUUY aBTOTpaHCcNopTa (AN NerkoBoro TpaHcnopTa
M = 1.33, ana rpy3oBoro TpaHcrnopta M = 4.74, ansa CTpoUTeNbHOro TpaHcnopta M =
11.6).

Hopma o6pa3zoBaHus oTxoaoB nNpubopoB onpeaensercs C y4eToM AaTel BBOAA npubopa
B 3KCMNJlyaTaumio 1 A0MNyCTMMOro cpoka ero paboTtbl (onpeaensercs no nacnopTy npubopa).
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rae Yauo — 06beM 3O, M® (Yauo=S-H); Yauwm — 06bem 3LLUM, HakonnenHoro s 3LLO, M3
M,y — Macca 3WWM, noctynatowero B 3O, T.; W — cpeaHsist BAaXHOCTb YM/IOTHEHHOrO
3LUM, %; p — NAOTHOCTb YMIOTHEHHOO Mpy XpaHeHun 3LLUM, T/m3,

3HauYeHNs NNIOTHOCTM B YNAIOTHEHHOM COCTOSIHMM NPy XpaHeHum B 3LLO (p, T/M°%) ¢ yue-
TOM BNAXHOCTU ynnoTHeHHoro 3LWM, npuseseHs! B [21].

paHyNOMETPUYECKUIA U XMMMYECKMI cocTaBbl 3LLUM B 3LLO onpeaenstoTcs B 3aBUCMMO-
CTV OT Mapku Tonnmea, cnocoba TpaHcnopTvposku 3LUM, Tuna 3O no AaHHbIM, NpuBeaeH-
HbiM B [21].

HOHMM306!TMneH (oTxoabl NpU UCNOJIb30BAHUUN FrEPMETUKA)

Monun3obyTuneH gBNsSeTCd OCHOBHbIM KOMMOHEHTOM OTXOAa MpW UCMONb30BaHUK rep-
MeTUKOB Tuna Al-4, Ar-4M. ObpasyeTcs npu nepuoanyeckoin (1 pas B 3 — 4 roaa) Y1cTke
AKKYMYyNSITOPHbIX 6AKOB U COCTOUT M3 @aHTUKOPPO3UMOHHON “NneHKK” (KOTOPY CHUMAIOT CO
cTeH 6aKoB MpW YMCTKE) M Oocagka, obpasylowerocs BCIeACTBUME YACTUYHOTO OKUCTEHMUS
(Pa3noXXeHus) U OCaXXAEHUS TSHKENbIX (hPaKLMIN OCHOBHOIO BELLECTBA repMeTvka — MHAY-
cTpuanbHoro macna. CoctaB otxoga (%): 6ytunkayyyk (ocHoBa — MnonvMm3obyTuneH) —
60.0; ocafok — MacnsHbIM NpoaykT — 30.0; MUMHepanbHble KOMMOHeHTHl — 10.0. Temnepa-
Typa BCrbILLKM — HE MeHee 184 °C, He noxapoonaceH. PacTBOpseTCs B HEKOTOPbLIX OpraHu-
YECKUX pacTBOpUTENSX. YCTOMYMB K AEACTBUIO pa3baBrieHHbIX KUC/OT U LLENOYEN.

Mocne 3a4nCTKN akKyMyNSTOpPHbIX 6akoB BbIBO3WUTCA C TEpPUTOPWUM; AOMYyCKaeTcs Bpe-
MEHHOEe pa3MelleHue Ha crneunanbHo 060pyA0BaHHOM OTKPbLITON Nowazke (MCKoYato-
LLiei KOHTaKT MaTepuasna C NoYsoi) UM B METa/IMYECKON EMKOCTMU.

MpuMeyaHue: oTxoAbl MpU MCMOMb30BaHUM repmeTnka B 6onee obwem Buge MoryT
6bITb KNaccnrUnpoBaHbl Kak «LLnam oT 3aunctkm ob6opyaoBaHus».

FepMeTnku n KoMnouunabl

O6pa3zyloTcs Npu 3aMeHe repMeTuka B 6akax — akkyMynsaTopax (1 pas B 4 - 6 nert). Co-
cTaB (%): MHAyCTpUanbHoe Macmo — 60, Kayuyk — 30, MUHepasbHble coeaunHeHns — 10.
MoxxaponaceH. MepeaaeTcs Ha NepepaboTKy B JIMLEH3MPOBAHHYIO OpraHM3aumio.

BcnabiBaowme HedprenpoaykTbl HedTenosywek

O6pasyloTcsa Npu oTCTaMBaHUM HedTecoaepaLlumx CTOUHbIX Bog BO oTtaTtope. CocTtaB
(%): HedTenpoayKTbl — 0Kono 70, Boaa — okosno 30. MoxxapoonacHbl, XMMmn4yeckn 1 6uono-
rMYecKkn HeaKTMBHbI. OTBOAATCS B MPUEMHYIO EMKOCTb Ma3yTHOMO xo3sincTea TTL..

Otpa6oTaHHble pacTBoOpuTenu

06pa3YIOTC$I nocne ncnonb3oBaHMA Npu XMMMYECKOM aHasIn3eE. B coctaB oTX0Aa BXoAAaT
YeTbIPEXXOPUCTLIN Yrniepoa, 6eH30n, H-rekcaH u ap. CnMBaeTcs B eMKOCTb 06beMoM 10 N U
6onee. MNepuoanyeckun CNMBAETCS B MPUEMHYIO €MKOCTb MasyTa TTLl unv BbIBO3UTCA B nu-
LIEH3MPOBAHHYIO OpraHM3auuio C uenblo pereHepaumm unm obesspexuBaHus. Moxapoona-
CEH, TOKCUYEH, B BOAE NPaKTUYECKN HEPACTBOPUM.

OTxoabl 06MypoBKHM

O6pa3y|0Tc9| B OCHOBHOM MNpW NepuoanYeckmMx peMoHTax KOT/oB. BkovaloT B cebs oT-
XOA4bl OrHEYMOPHbIX MaTeEpManoB N TENJION301ALUMN, KOTOPbIE NOCNE pa3aeneHnsa npeacraB-
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NAOT coboit camocToATeNbHble 0TXoAbl. COCTaB OTX0Aa 3aBWUCMT OT Mapku KOTMa W Tuna
06MypoBKM [11]. XapaKTEPUCTUKN KOHCTPYKLIMIA 06MypOBOK MpUBEAEHbI B Tabn. 2.1.

. Tabnuua 2.1.
XAPAKTEPUCTUKA KOHCTPYKLIMN OBMYPOBOK
TonwwmHa cnosi, MM
KoHcTpykums LLIaMOTHbIN 6ETOH Tennouso- Tennounso- ynnot-
06MypOBKM VI KDY JIALUMOHHBIN | NIALUMOHHBIN |  HUTENbHAs Ob6LwumBKa
P 6eToH cnovi 06MypoBKa
HaTpy6Has 20-25 0-50 80-125 15-20 4
(waMoTH. 6eToH)
wuToBas 40-80 0-126 125-150 15-20 4
obneryeHHas 113 65-195 70-100 - 4
HaTpybHas i ) 150 15 4
ra3onnoTHas

MpumepHble cocTaBbl 06MypOBOK (%):

OHHbIN Col — 53.6 - 83.7; ynnoTHUTeNbHas 06MypoBka — 10.0 - 13.4; obwmBka — 2.7.

obwmnBka — 1.5.

NAUMOHHbIN cnol — 20.6 - 29.4; obwmBka — 1.2.

obwwmeka — 3.0.

K oTxoaam 06MypoBKM MOryT 6bITb OTHECEHbI OTXOAbI, 06pa3ytoLMecs Npu Cyxoin ouu-
CTKe MOBEPXHOCTEN HarpeBa W MpeacTasssowme coboi Mo XMMUYECKOMY COCTaBY B OCHOB-
HOM KapboHaT kanbums (95 - 98 %).

BpeMeHHO pa3MeLLaloTCsl Ha OTKPbITON MoLajKe.

LinaM HeATpanusaumm

Obpa3yeTcsa nocne O4MCTKM OCHOBHOro obopyaoBaHus TOL| (B OCHOBHOM KOT/OB) OT
HaKWMe U OTNIOXKEHMI NYTEM NMPOMBIBKMA BOAON W BOAHBIMM PacTBOPaMM XMMUYECKWUX pea-
reHToB. [ NPOMbIBOK MPUMEHSIIOTCS PacTBOPbl HEOPraHNYEeCKMX KUCIOT (COMSIHOM, cep-
HOW, NIIABMKOBOW), OpraHM4ecKne coeanHeHusl (agnnuHoBasl, AnMkapboHoBas, opTodTane-
Basl, JIMMOHHAs KUC/OTbl, MOHOAMMOHUALMTPAT, CMECU HU3KOMOJIEKYSIPHBIX OpPraHUYecKmX
kucnot (HMK) v ap.), KOMNAEKCOHbI U KOMMO3UUMKN Ha mx ocHose (SATA, TpunoH b, ¢To-
puabl), Motowwme npenapatbl (OM-7, OM-10), a Takke MHIMBUTOPLI KOPPO3un (YPOTPOMKH,
dopmanbaerna, kantakc, MNb-5).

KonuyecTBo 3arpsA3HAIOWmMX BELECTB B CTOYHbIX BOAAX MOCNE XMMUYECKUX MPOMbIBOK
3aBMCUT OT TEXHOJIOrMYECKON CXeMbl MPOMBIBKM, TUMA KOT/a, A03bl peareHTa. [Ans npvema
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HaTpy6Hast - KMpnnd (MK LIAMOTHBIN 6eTOH) — 13.4 - 16.7; 6eToH — 0 - 33.5; Tenonsonsaum-

LMTOBAs — KMPNWY (UK LIAMOTHBIN 6eToH) — 15.5 - 31.1; 6eToH — 0 - 49.0; Tennounsons-
UMOHHbIN cno — 48.6 - 58.3; ynnoTHMTENbHass obmypoBka — 5.8 - 7.8;

obneryeHHasl — KMpnu4y (UK LWIAMOTHbIN 6eToH) — 33.2; 6eToH — 19.1 - 57.3; Tennonso-

HaTpybHas rasonjioTHas — Tennou3onsaums — 88.2; ynnoTHuTeNbHas obMypoBka — 8.8;

Linam oT 3a4ncTKkmu 06opyaoBaHug

Konunuectso otxoaa (M) paccumTbiBaeTCs, UCXOAA U3 KONMMYECTBa 3ayumilaeMoro obopy-
[0BaHWst 1 emkocTei (N), NepUOAMYHOCTY 3aUMCTKU KaXKAoN eaAnHULbl 060pyA0BaHNS Unn
emMkoctn (n), obbema cobupaemoro otxoga (V) M ero nnotHoctn (p) [5]: M=
N-V-n:p-0.001, 1/roga.

OTx0Abl KATUOHUTOBOW CMObI

Hopma obpasosanusi otxoaa (N) paccumTbiBaeTcs no dopmyre:
N = V-p-n/t,7/rog,

rae V — o6beM 3arpysku MOHWTOBOrO dunbTpa, M, p — MIOTHOCTb MOHMTA B paboyeMm
(BBIFPY>KEHHOM) COCTOSIHMM, T/M%;, N — YMCIIO MOHWUTOBLIX (DUNLTPOB, B KOTOPbIX MOMHOCTHIO
CMEHSIETCS 3arpy3ka B KOHKPETHOM rody (MEpUOAMYHOCTb MOSIHOM CMeHbl MOHOOBMEHOro
MaTepuana Ans CUIbHOOCHOBHBIX aHMOHUTOB AB-17-8 n AB-29 c yyeToM nocnegylowero
MCMonb30BaHUS B KayecTBe cnabooCHOBHOMO aHMoHMTa T = 5.5 roga, Ans aHMoHuta AB-17-
8 B ®C/[] KOHAEHCATOOUMCTOK T = 3.5 roaa, Anst clNabooCHOBHbLIX aHMOHUTOB Tuna AH-31r,
AH-22-4 1 =5 net [23, 25]).

Hopma obpa3oBaHus CMOMbI NPy 3KCNJTyaTaumMn MOHOOOMeHHbIX hunbTpoB (Tabn. 3.8 —
3.9) NpuHMMaETCs C y4eToM ob6bema 3arpy3ku (puibTpoB, NIOTHOCTM B HabyXweM COCTos-
HUM 1 KO3 dMUMEHTa AOCHINKK, NpuHUMaeMoro no [23] (ans katmoHutoB 10 — 20% oOT
3arpy3Kku, Ans aHMoHWUTOB 5 — 20 %).

Tabnuua 3.8
HOPMbl PACXOAA WOHWUTOB MPU 3KCMJTYATALIMW BOAONOArOTOBUTEbHbBIX
YCTAHOBOK N KOHAEHCATOOYUCTOK

YcpenHeHHbIVi roA0BoM pacxoa MaTtepuana, B % OT Kosinde-
Tun 3arpysu CTBa, HAaXoAsLEerocsi B 3KCr/lyaraumm _
BCNeacTeue BCNeACTBUE notepu obLwmin exeroa-
UCTMpaHMs 06MeHHOW eMKOCTH HbI pacxon

Cynboyronb B yCTaHOBKaX:

BOZAOMOArOTOBKMU 20 - 20
KOHAEHCATOO4MCTKH 100 - 100
KaTnoHut tvna KY-2-8 n ero

MMMOPTHblE aHanoru B ycra-

HOBKaXx:

BOZAOMOArOTOBKMU 10 - 10
OYUCTKKN ropsYero KoHaeHcarta 15 - 15
OHAEHCATOOYUCTKN 20-15 - 20-15
AHWOHUT TUNa AB-17-B 1 ero

MMMOPTHbIE aHanoru B yc-

TaHOBKax:

BOZAOMOArOTOBKMU 5 15 20
KOHAEHCATOOUMCTKHN 10-5 15 25-20
AHTpaUMUT B yCTaHOBKax 10 ) 10
BOAOMNOArOTOBKU

Cononumep B ycTaHoBkax BOY 15 - 15

Tabnuua 3.9
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- HopMa 06pazoBaHns dhTopuaa Kanbums Ng = Ce - V - n - 1.47 - 10°%;

rae Csos, Crey Cou s Czny Ce — KOHUEHTpAUMS NpUMeECEN B CTOKAX XMMUYECKMX MPOMbI-
BOK, C6pacbiBaeMbiX B 6acCelHbI-OTCTONHMKM, /M3 (MPUHMMAETCS NO AaHHLIM Tabn. 3.6);
Ceaonyz = Cy - 74/ Y (Cy — KONMYECTBO LIENoYHOro peareHta — NaOH, NH,OH — B 1/ mS
obbeMa MPOMbIBAEMOro KOHTYPa; MPUHUMAETCA MO AaHHbIM Tabn. 3.7; W - MonekynsapHas
Macca LLETOYHOro peareHTa); n — apdekTUBHOCTb OCaxxaeHus B gonsax ; 1.4, 1.5, 1.9, 1.47
— ko3buLMEHTbI NepecyeTa; V — 06beM NPOMBIBHBIX CTOKOB, M3/rog.

Mpu pacyeTe cneayeT y4yeCTb CoAepXXaHue BoAbl B LWiaMe, KOTOpPOoe 3aBUCUT OT COCTa-
Ba U KOHCTPYKUWUM OTCTOMHMKA (94 — 99 %), T.e.: N= X Ni/[1 - (0.99 + 0.94)].

. . Tabnuua 3.6
NPUMEPHbBIN COCTAB MNMPUMECEN B CTOYHbIX BOAAX
XUMUYECKKX MPOMbIBOK [12], r/m®
MeToA NpOMbIBKM
Bewwectso ConsHo- AavnyHoBo- MmapasvHo- Komno3suumor-
KWMCNOTHbIN KUCIIOTHbIN KWUCNOTHbIN HbIN
Xnopuapl (CI) 2000 - - -
Cynbatbl (S0%,) - 300 800 300
Xeneso (Fe**+ Fe*) 300 230 300 250
Menb 50 - - 50
LinHk 50 - - 30
®TO0p 250 - - 200
on-7,0Mn-1o 40 40 40 40
Kantakc - 5 - 5
dopmanbaerng 200 - - -
NH*; + NO*, 570 - - 570
vapasviH - 25 25 -
Tabnvua 3.7

COCTAB W YAEJIbHBIE KOJIMYECTBA CEPACBIBAEMbIX BELLECTB MPU PA3J/TNYHbIX
METOOAX XMMUYECKUX MPOMbIBOK [12]

HanMeHoBaHWe Metop npomusn;w. C6pacbiBaeMoe BeLWeCTBO, yaeNbHoe KONMMYECTBO,
o B r/M°> 06bEMA XMMMYECKMX MPOMBIBOK [12]
onepaunn mpu XMMK- C r A m Al oy K
UECKOM MPOMbIBKE onaHo- nApasuHo- MMOHMI- MNMHOBO- Taneso- OMNO3M-
KUC/IOTHbIN dMMUAYHbIN UMTpaTHbIN KWUCNOTHbIN KWCNOTHbIU LIMOHHbIN
Mpensaputens- NaOH NH, OH - NaOH NaOH -
HOe LenoYyeHne 10 10 10 10
KucnoTHas HCl H,S0, JInMoHHas K- | AaunuHoBas K- | PTanesas TounoH B
NpoMbIBKa 40-50 20 1a Ia kTa 0.01
30 30 30 )
JIuMOHHas
MNB-5 Nb6-5 on-7 on-7 on-7 K-Ta
1.0 0.1-0.2 1.0 1.0 1.0 0.01
KucnotHast
NPOMbIBKa YpotponuH 3 KanTtakc KanTtakc KanTtakc NoH,y
5 0.1 0.1 0.1 0.5
on-7 ] NH,OH on-7
1.0 5-10 1.0
BTropuuHoe NH,OH NH,OH NH,OH NH,OH NH,OH NH,OH
LienoyeHme 5-10 5-10 5-10 5-10 5-10 5-10
NaNO, NpH,4 NaNO, NpH, NpH, NaNO,
MaccuBaums 10 0.5 10 0.5 0.5 10
NH,OH NH,OH NH,OH NH,OH NH,OH NH,OH
5-10 5-10 5-10 5-10 5-10 5-10
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MPOMBIBOYHBIX CTOYHbIX BOA MPEAYCMATPVBAIOTCA €MKOCTU (6acCcelHbl-OTCTONHUKK). Mpu-
MEpPHbIN COCTaB NpUMecei, NOCTyMaAOLWMX B EMKOCTU, NPUBEAEH B Tabn. 3.6.

LLinam obpasyeTcs nocsie HeMTpanmM3aLmMm NpoMbIBOYHbIX CTOKOB. COCTaB LWaMa MOXeT
6bITb OMNpeaeneH 3KCNepUMMEHTasIbHO MO AaHHLIM aHanM3a 3arpsA3HAIOWMX BELLECTB B MPO-
MbIBOYHbIX CTOKaX, pacxofa CToka v 3(pdeKTUBHOCTN OCAXKAEHUS 3arps3HSAOLLMX BELLECTB.

C y4yeTOM AaHHbIX Tabn. 3.6 Mpu HeMTpanusaumm KayCTMYeCKON WK KanbLMHMPOBaH-
HOW COAOM (C YYETOM MpPOBEAEHMSI NPOMBIBKM COMSIHOM KMCIOTOM) LWaM UMEET CeayoLwmi
npuUMepHbI COCTaB (B NepecyeTe Ha Cyxoe BellecTBo, %): Fe(OH), + Fe(OH); - 77.5;
Cu(OH), - 11.2; Zn(OH), - 11.3. B nepecyeTe Ha paboumne ycnoeus wwiaM MMeET creayto-
Wwui coctas (%): Fe(OH), + Fe(OH); - 0.77 - 4.65; Cu(OH), - 0.11 - 0.67; Zn(OH), - 0.11 -
0.68; H,0 - 94.0 - 99.0.

Mpu NpoBeaeHUN NMPOMbIBKM aAUMUHOBO-KUCIOTHBIM UNKN MMAPa3NHO-KUCIIOTHBIM CrOCo-
6amMy OCHOBHbLIM KOMMOHEHTOM LUiaMa SIBMISIOTCSA MMAPOKCUABI XXenesa.

Mpy HeNTpanMsauMM NPOMbIBOYHbLIX CTOKOB (CEPHOKWCIIOTHasi MPOMbIBKa) W3BECTHIO B
COCTaBe Lu1aMa MpUCYTCTBYIOT, KPOMe M'MAPOKCMAOB MeTanioB, cynbdaTt u kapboHaT Kanb-
ums.

LLinamM He no)kapoonaceH, NpakTU4eCKN HEpacTBOPVM B BOAE; BO3MOXHO pacTBOpPEHME
Lunama npu CywecTBEHHOM U3MEHEHUW BEeNNYNHBI pH.

BpemeHHOe pa3melleHne BO3MOXHO B EMKOCTSIX M OTKPbITbIM CMOCO60M.

[ns BpeMeHHOro pasMelleHus 0TXoAa MpeaycMaTpuBAETCs OTAeNbHas eMKOCTb C 3a-
KPbIBAOLLENCS KPbILKOW 13 KMCNOTOYNOPHOro MaTepuana. Ha HekoTopbix T3L, npoMbiBoY-
Hble BOAbl MOCTYMAOT B KaHanm3aumio (npu ycnosmmu cobnioaeHmnst Hopmatueos MC).

OTx0Abl KATUOHUTOBOW CMObI

O6pasyeTcs Npu MOSIHOM 3aMeHe aHWOHWTOB, MPOBOAMMON, B 3aBWCMMOCTM OT MapKu
aHWoHMTa, 1 pa3 B 3.5 - 5.5 roga [7, 23]. XuMuyeckuin coctas (%): cTupon - 87.0; aAvBK-
Hun6eH3on - 3.0; dyHKUMoHanbHble rpynnbl - 10.0. B Boge HabyxaeT, He pacTBOpssCb B
Hel, He noxkapooraceH. YCTOWUMB K AENCTBUIO KUCOT U Wenodein. OTxop LenecoobpasHo
BbIBO3WUTb Cpa3y nocne o6pa3oBaHusi, BO3MOXXHO BPEMEHHOE pa3MeLLeHMe OTKPbITbIM Cro-
cobom Ha TeppuTopun TIL,.

Mpumeyanne. CornacHo [23] nofnHas 3aMeHa aHMOHWUTOB W KaTWMOHWUTOB MPOM3BOAUTCA
TOMbKO MPY CHWDKEHUU COPBLIMOHHON aKTUBHOCTW; B APYrMX C/ly4vasix NOTepU MOHUTA KOM-
NEHCMPYIOTCS MyTeM MOACHIMNKU.

FpyHT. copep)kawmin HepTenpoayKTbl

O6pasyeTcs BCreacTeMe NpoMBOB MasyTa MpW nepekadvke ero B pesepsyapbl U 3acbin-
Ke ero neckoM. CoctaB (%): necok — 35 - 45; rpyHT — 35 - 45; mMa3yT — Ao 30. BnaxxHoCTb
— 15 - 90 %. B ycnoBusax obpasoBaHUs XMMUYECKM HeaKTMBEH, noxxapoonaceH. O6blYHO
pasMeLlaeTcs B OTAEbHbIX eMKOCTAX (60o4ykax). BbIBO3UTCA COBMECTHO C HedTelliaMoM
npu 3a41CTke pe3epByapos.

[peBecHble ONWJIKK, 3arpssHeHHble HediTenpoayKkTamMu

O6pa3yeTcs BCNeACTBME 3aCbINKM NPOSIMBOB Maces Ha MoLajKax pa3MeLLeHns TpaHc-
nopta un apyrux mectax. Coctas (%0): onunku — 80, Macno — 20. BnaxHocTb oTxoaa — 15 -
90 %. MNoxxapoonaceH, HepaCTBOPUM B BOAE, XMMUYECKN HeaKTUBEH.
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LLnaM ruapokcMaoB LBETHbIX METa/lJ10B

ObpazyeTcs Ha CTaauu NpeaBapuTENbHOW OYMCTKM BOAbl B OCBET/IMTENSIX BCIeACTBUE
£06aBOK KoarynsiHTa v (IOKYNsSHTA; HaKanJMBaeTCs B OCBETNUTENSAX, KOTOPbIE NMepuoan-
Yyecku (2 pasa B roa) nNoaBepraoTCs YNCTKe.

CocTaB ocagka MOXeT 6bITb OnpeaeneH aKCrepuMeHTasnbHO, a TakxKe pacveTHbIM NyTeM
C YY4EeTOM pacxofoB rMMHO3EMa W KoarynsHTa, KOHUEHTpauuu B3BELUEHHbIX BELLeCTB U
MOHOB KaJibLMsl M MarHust B NpupoaHon Boae, 3¢heKTUBHOCTU OYUCTKM BOABI.

MpuMepHsbI cocTaB ocafka (npokaneHHoro) [22] (%): SiO, — 8 - 28; Al,O; — 15 - 25;
Fe,O; - 0.2 - 1.8; CaO - 0.2 - 0.5; MgO - 0.2 - 0.6. BnaxHocTb ocagka — 96 - 99.5 %.

JIOM YyepHbIX MeTasIJZ1I0oB

ObpazyeTcs npy peMoHTe KoThoarperaToB, TypboarperatoB, BCMOMOraTesisHoro o6o-
PYAOBaHWS, aBTO- U Xene3HOLOPOXHOro TPaHCMopTa, 3aMeHe ra3oxoAos, Tpybonposoaos
N CaHTEXHMYECKOro 060pyAoBaHWs; BCMEACTBME WCTEYEHUSI SKCMUTyaTaLMOHHOMO CpoKa
cnyx6bl npnbopos (7 - 9 ner).

TunnyHbIN cocTaB (%): »eneso — 95 - 98; okcuabl Xxenesa — 2 - 1; yrnepoa — ao 3.

[ns BpeMeHHOro pasMelleHns Ha TeppuTopun TOLL npeaycMaTpuBaloTCs OTKPbITbIE
nnowaaku. Mo Mepe HaKomneHMsl TIOM BbIBO3UTCS C TEPPUTOPUM.

CTpy)XKa YepHbIX METaN/I0B
O6pasyeTcs Npu MHCTPyMEHTaNbHOM 06paboTke MeTannoB. Mo XMMUYECKOMY COCTaBy

npeacTaBnseT coboi xeneso co cneaamy mMacen. He noxapoonacHa, XMMUYeCKU MHepTHa.
AN BpEMEHHOrO pasMeLUeHUst 0TXoAa MPeAyCMATPUBAIOTC KOHTEMHepbl. BbiBO3UTCS
COBMECTHO C JIOMOM YEpPHbIX META/SIOB.

JIOM LBETHbIX METa/JI0B.
O6pa3syeTcs Npu MHCTPYMEHTasbHOM 06paboTke MeTaNoB, peMoHTe NpubopoB KUMMKWA,

ABTOTPAHCMOPTA; COAEPXUTCA B MOBPEXAEHHOM Kabene.

XMMWYECKMI1 cocTaB ioMa U CTPYXKKM (%): naTyHb - 70; 6poH3a - 30; (Mefb - 69.3;
UMHK - 28.8; antoMuHui - 1.9).

CoctaB oTpaboTaHHOrO kabensi B CBMHLIOBOW obornouke (%): CBUHeW - 58.8; xwna -
aMioOMUHMIA (MK Meab) - 36.3; ByMaxkHasi npoMacnieHHas usonsums - 4.9. bonee aetanb-
Hbl1 cocTaB (%): Pb - 58.30; Sb - 0.47; Te - 0.03; Cu - 0.047; Al (unmn Cu) - 36.30; 6ymara
- 3.43; Macno - 1.20; kaHudonb - 0.26. CoctaB kabens ABPI (%): antoMuHuUiA - 40, nnacT-
macca (MBX) - 60. CoctaB kabensi ACBY (%): cBuHel - 58.30, antoMuHWI (Meab) - 36.35,
6ymara - 3.43, macno - 1.20, npoune - 0.76. CoctaB kabens AKBI (%): Meapb - 40, pesvHa
(PTWN-2, PWI-1) + nneHka (M3T®) - 60. CoctaB kabens AALLB (%): mMeapb - 40, nnacTMacca
(MBX) - 60. OCHOBHbIE KOMMOHEHTbI Kabens - uBeTHble MeTansbl. epnoguyecky pasaenbl-
BAETCS C Lefblo M3BAEYEHNS Meau W anioMUHMS C MocieaylowmM UCnonb30BaHUEM ANs
anekTpuyeckmx pabot unn BbiBO3a. M301aumst BbIBO3MTCA OBbIMHO COBMECTHO C MPOMBbILU-
NEeHHbIM MYCOPOM.

OTxoa He Mo)apooraceH, HepacTBOPUM B BOAE; B YC/IOBUSX XPaHEHWUS XUMUYECKU
HeaKTVUBEH. Pa3MeLLaeTcs B OTAENbHOM KOHTEMHepe, silyke. Mo Mepe HaKoMeHWsl BbiBO-
31UTCA C TEPPUTOPUMN.
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Tun 06MypoBKu O6lwas TonwmHa, MM | Macca 1 Mm% 06MypoBkm, Kr | Mapka KoT/a
Has, HaKkapkacHas:
KMpnnyHas 140-160 125-135 OKP
6eToHHas 140 110-120 [OE, KE
Jlerkasi HaTpybHas 112 100-110 KBI'M

Hopma ob6pa3oBaHunsi 0Tx040B 06MYpPOBKM paccunTbIiBAETCS Mo hopMyre :

n n
N, => M;-n-0.05-) M, -n-0.05-77, T/roA,
i=1 i=1
rae M; — macca 06MypoBKM eAMHWUYHOro KoTioarperaTta, T; N — YACAO PEMOHTUPYEMBbIX
koTnoarperatos; 0.05 — notepn 0b6MypoBKW NpW peMOHTE KOTNa B A0MSX OT Macchbl 06My-
poBku [11]; n — KO3(DUUMEHT BTOPUYHOrO UCMONb30BaHNS OTXOA0B OOMYpOBKWU B AOSSX
OT Macchl oTxoAos. [11].

OTXx0AbI TEN1I0U30a5ALUN

KonnuyectBo oTxoaa nocne peMoHTa KOT/IO0B, Typ6VIH M ra3oxonoB NMpUHUMaETCA Nno CbaK-
TUYECKUM AaHHbIM. [1na pacyeToB MOryT 6bITb MCNOMb30BaHbI AaHHbIE, npueeaeHHbIE B Tabn.
3.5.

Tabnuua 3.5
MPOLIEHT (OT OBLLErO OBbEMA CMOHTUPOBAHHOW M30N5LMN)
3AMEHSIEMOW TEM/IOM30N5LMN 3A 12—NTETHUIA PEMOHTHbIN LMK
3aMeHsieMas TensoBas U3onsums Mo BuAaM peMoHTa Bee-

M3onmpyeMbiii 1 rofaM PEMOHTHOTO LUMK/a o

o6bekT 1 2 3 4 5 6 7 8 9 10 11 12 %’

T C T K-1 T C T K- T C T K-L

M3onaums
BHELLHWX
MoBEpXHOCTEN
KoTna "

53|62 |53 | 163 | 53|62 |53 | 180 |53 | 6.2 | 53 | 26.6 |111.3
KOTe/IbHO-

BCnoMora-

TenbHoro 06o-
pyaoBaHus

M3onsauma

obopyaoBaHus
n  Tpybonpo-
20“0‘3 WP\ 54 | 63| 54| 167 | 54 | 63| 54| 184 | 54 | 63 | 5.4 | 192 |105.6
MHHOIo oTae-
NeHna n Tpy-
6onpoBoaos
Ha 3CTakaje

CpepHsis NNoTHOCTL oTxoda — 0.2 /M.

LLinam HeATpanusauumn
- HOpMbl 0bpa3oBaHus (N) COCTaBASIOWMX LWNamMa MOXHO paccunTaTb Mo opMynam:
- HopMa 06pa3oBaHna cynbdata Kanbums Ny = Cepy -V-n-1.4-10°;
- HOpMa 06pa30BaHNA MMAPOOKCUAOB Xene3a (B e. Fe(OH)3)N, = Ge-V-1.9-10°%;
- HopMa 06pa3oBaHns TMAPOOKCHAOB KanbLmsa N3 = Ccaomyz - V- N - 10
- HopMa 06pa3oBaHus rapookcuaa Mean Ny = Cg, - V- - 1.5 - 10°%;
- HOpMa 06pa3oBaHMa rMapooKcmaa uMHKa Ns = Cz, - V- n - 1.5 - 10°%;
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OTpaboTaHHbIE pacTBOpUTENN

HopMa ob6pazoBaHusi 0TpaboTaHHbLIX pacTBOpUTENEel NPUHMMAETCS, Ucxoas M3 obbema
MCMNOMIb30BAHHOIO BelecTsa C Y4ETOM MoTepb Ha ucnapeHune (10 — 15% [45, 47]) v 3Ha-
yeHwit NNOTHOCTEN (4191 TeTpaxnopuaa yrnepoaa — 1.595 1-M2 | ang 6eHsona — 0.879 T-M
3, Ans H-rekcaHa — 0.659 T-M3 n T.4.).

Monunso6byTuneH (0TxoAbl NPpU NCNONIb30BaHUU FrepMEeTUKa)
Hopma obpa3oBaHusi 0TX04a paccuUTbIBaETCs Mo (opMyne:
N;,=M-0.10-n , T/ron,
rae M — obuiee KOMMYECTBO repMeTrKa B akKyMynaTOpHOM 6ake, T; N — YMCIO0 3aunila-
eMbIx 6aKoB B KOHKpeTHOM rogy; 0.10 — gonycTtMmast fons noTepb repMeTvka B BuAe OT-
NOXEHWUM (Ha AHWLLE U CTEHKAX).

OTxoabl 06MypoOBKM
KonnyectBo OTXOA0B pacCUMTHLIBAETCS, UCXOAA M3 pa3MepoB KOTNa, MOBEPXHOCTU U
obbeMa 3aHMMaeMbIx 06MypPOBKOM, MapKu KOTNa, Tura o6MypoBKU.
MNoBepxHoCTb (F) KOTNa onpeaensieTca no opmyne:
F = 2-H-(b+l), M,
rae b, | — wvpunHa 1 anvHa Kotnoarperata, M; H — BbicoTa KoT/ioarperarta, M.
KonuuectBo 06MypoBKM Ha OTAESbHOM KOT/loarperate onpeaensieTcss no OAHOW U3
NPUBEAEHHBIX HWXe POopMyn:
M=F.-m-0.001, T,
rae m — mMacca 06MypoBku 1 M? KoT/oarperata, Kr/M% nn6o no dopmyne:
M=F-h.-p, T,
rae h — obwas TonwmHa 06MypoBKkU, M; p — NIOTHOCTL 06MypOBKU, T/ M3 p = 2¢-pi
C; — cofepXaHue BellecTB (MaTepuanoB) 06MypoBKM B AOMSX; P; MNOTHOCTb COCTaB-
nsowmx o6MypoBKy BeLLeCTB (MaTepuanos).
[JononHutenbHble AaHHbIE ANS pacyeToB npvBeaeHsl B [11] n Tabn. 3.3, 3.4

Tabnuua 3.3
XAPAKTEPUCTUKMN OBMYPOBOK
Tun 06MypoBKM
MNokazaTtenu
TsHKenas obneryeHHas nerkas
TonwmHa, MM 500-900 200-500 100-200
Macca 1 M, Kr 600-1500 200-600 100-200
Macca 1 M, kr 1600-1800 1000-1200 700-1000
Tabnuua 3.4
MPUMEPBI BbINOTHEHUS OBMYPOBOK KOTJ1A
Tun 06MypoBKM O6uwas TonwmHa, MM | Macca 1 M* 06MypoBku, kr | Mapka kotna
'M-50, KBP,
Tspkenas KupnuyHas 570 970 BrM-35
ObneryeHHast KUpNnY- 380 420 BK3-75-39
Has HakapkacHas
K-50-40,
MoHonuTHas 225 200-220 FM-50-1
ObneryeHHast HaTpyb-
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Orapku CBapoOYHbIX 3/1IEKTPOAOB

OTxon npeacTaBnser cobor OCTaTKW 3MEKTPOAOB MOC/e MCMONb30BaHUS MX MpuW CBa-
POYHbIX paboTax B Npouecce peMoHTa OCHOBHOMO M BCMOMOraTesibHOro o6opyaosaHus.

CocraB (%): xene3o - 96.0 - 97.0; obmaska (Tuna Ti(COs3),) — 2.0 - 3.0; npoune — 1.0.

Pa3meLLatoTcs 06bI4HO COBMECTHO CO CTPYXKKOW YepHbIX MeTasnioB. Mo mMepe Hakonse-
HWUS BbIBO3ATCS COBMECTHO C JIOMOM YepHbIX METaOB.

OTpaboTaHHble aKKYMYSATOPbI

O6pasyloTcs nocne UCTe4eHns cpoka rogHocTu (2-3 roaa).

TuNWYHbINA cocTaB (%): cBuHel — 90 - 98; nnacTMaccsl — 2 - 10.

He noxxapoonacHbl, B BOAE HEPACTBOPMMbI, YCTOMYMBBI K AEACTBMIO BO3gyXa (Npu Xpa-
HEHUM Ha BO3AYXE MOKPbIBAOTCS MaTOBOM MIEHKOW OKCMAA CBUHLA); pearnpyroT C a3oTHOM
KUCOTOM Nto60IM KOHLUEHTpaummn ¢ obpasoBaHuneM conm Pb(NOs),; C LWENOYHbIMM pacTBo-
paMu npwv 06bIYHOM TEMMNepaType He pearnpytoT.

BpeMeHHO pa3MelLatoTcs Ha Tepputopun TIL| B siLuMKax, KOHTENHepaXx, 3eMsie; 06bl4HO
B rapaxe unu Bo3se Hero.

OTtpaboTaHHbIE 3/IEKTPONUTbI AaKKYMYNATOPHbIX 6aTapeii

O6pasytoTcst Npy CIMBE U3 aKKyMynSITOPOB (MPU UX 3aMeHe UK YXYALWEHUN CBOMNCTB).

Coctas (%): cepHast kucnoTta — 26.0 - 33.3; Boga — 63.7 - 71.0; npoyune — 3.0.

He noxxapoonacHbl. PearnpytoT co wenoyamm ¢ o6pa3oBaHMEM MeHee TOKCUYHBIX CO-
new.

BpeMeHHO pa3meluaioTca (He 6onee CyToK) B akKyMynsiTopax WMau CreumasbHbIX eMKO-
CTsIX (HeMTpanusaTopax).

LLInHbI C TKAHEBbLIM KOPAOM

O6pa3ytoTcs nocne UcTe4YeHns cpoka rogHoCTy.

CoctaB (%): CUHTETMYECKUIA Kay4yyK — 96; CTanb — 3; TKaHeBasl OCHoBa — 1.

He no>xapoonacHsbl, YCTOMYMBbI K AEMCTBUIO BOABI, BO3AyXa M aTMOC(EpHbIM ocagKkaM.

[na BpeMeHHOro pasMeLleHusi NpesycMaTpyBaloTCA OTKPbITbIE MIOWAAKN (C HaBECOM).
Mo Mepe HakonneHUs BbIBO3ATCS.

LLInHbI C METANINYMECKUM KOPAOM

CoctaB (%): CUHTETUYECKUIA KayyyK — 96; cTanb — 4.

He noxxapoonacHsbl, YCTONYMBbI K AEMCTBUIO BOABI, BO3A4yXa M aTMOC(EpHbLIM ocazikaM.

BpeMeHHO pa3MeLaloTCa Ha OTKPbITLIX NJowwazgkax (C HaBecoMm) unn B rapaxe. o me-
pe HaKorJIeHNs BbIBO3STCS.

OkanuHa

O6pasyeTcs Npy NPOXOXAEHUM NPUPOAHOIO rasa yepe3 MexaHuveckue unbTpbl; Npu
pereHepaumm GuNbLTPOB OKanunHa cobupaetcs. OkanuvHa obpasyeTcs Takxe Mpu YUCTKe
MPOTOYHOMN YacTy TYpOUH.

CocTtaB (%): »ene30 — 90 - 95; okcugbl xenesa — 5 - 10; Fe — 50 - 55; Fe,O; — 5 - 10;
SiO, — 45.
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BpeMeHHO pa3MeLLaeTcs Ha TEPPUTOPUM, MO Mepe HaKorMieHus BbIBO3UTCA. OTxog He
noxkapoonaceH. XMMUYEeCKN NHEPTEH.

Mbinb a6|ga3uB|-|o- MeTaJuinvyeckas

Obpa3syeTcs npu 3aTOYKE MHCTPYMEHTOB M AeTanei Ha 3aTOYHbIX CTaHkaX. [Mblib ynas-
NMBAETCS B LMKIIOHE (MM B He TWUMOBOM rasoouMCcTHOM obopyfnoBaHuM) U cobupaetcs B
6yHKkepe umkoHa. Mo Mepe HaKoMneHWs BbIBO3UTCS C TEPPUTOPUN.

CoctaB (%): pmokeuna kpeMHust — 80 - 90; xxene3o — 10 - 20.

He noxapoonacHa, HepacTBOp1Ma B BOAE, YCTOMYMBA K AEACTBUIO KUCIOT.

Jlom abpa3unBHbIX u3genuni

O6pasyeTcs B pesynbTaTe WUCMOMb30BaHMs abpasvBHbLIX KPYroB ASi 3aTOYKW WMHCTPY-
MEHTa M AeTanel B BUAe UX ocTaTkoB. OCHOBHOW KOMIMOHEHT — AMOKCMA KpeMHUs (85 - 90
%), BCMOMOraTeNbHbIN — CBA3YHOLLEE.

He nokapoonaceH, HepacTBOpUM B BOAE, YCTONYMB K AEACTBMIO KUCOT.

Ocailky OYMUCTHbIX COOPY)XXEHUI MOUKW aBTOTPaHCNopTa

O6paszyloTcst MpY 3a4MCTKE OTCTOMHMKA CTOYHbIX BOA MOVKM aBToTpaHcrnopTa. CocTaB
ocagka [5] (%): MexaHn4deckme npumecn — 56.7, HedTenpoaykTbl — 9.3, Boaa — 34. Moxa-
poornaceH, XMMWYECKN HeakTuBeH. HakamniMBaeTcs B OTCTOMHMKE, MO Mepe HaKoMieHWs
BbIBO3UTCS Ha 06e3BpeXnBaHue.

OTx0A4bl TENJIOU30NALNN

MpencTaBnsoT coboi oCcTaTkM MOCNe CHATWUS, MOBTOPHOMO WCMOMb30BaHWSI U 3aMeHbl
Tennouzonsuuun. MpuMepHbIi coctaB oTxoaa (%): MaTbl (Hanpumep, TUB) — 19.8; MuUHe-
panbHas BaTa — 80.2. He noxapoonacHbl, HepacTBOpuMbl B Bofe. o Mepe HakonneHus
BbIBO3ATCS C TEPPUTOPUMN.

Mycop nQOMbII.IJﬂeHHbIﬁ

O6pa3syeTcs nocne peMoHTa MoMeLUeHUn U 060pyaoBaHUs, NMPOBEAEHUS LUTYKaTypPHbIX
1 061MLOBOYHBIX paboT. B cocTaB oTXoAa MOryT BXOAMTb, HanpuMep, OCTaTKW LieMeHTa —
10 %, necok — 30 %, 60l KepaMuMyeckon NAUTKM — 5 %, wWTykaTypka — 55 %. Mo mepe
HAKOMJIEHWS BbIBO3UTCS C TEPPUTOPUN.

NMapouut

MpeacTaBnseT coboin 06peskyn HOBLIX MAPOHUTOBLIX MPOKIAAO0K M CTapble MPOKIazKu,
noanexalume 3ameHe. Pa3MellaeTcs U BbIBO3UTCA COBMECTHO C MPOMBbILWMIEHHBIM MYCOPOM
nnn 6bITOBLIMKM OTXOAAMM.

bo# cTekna
BxoauT B cocTaB 6bITOBbLIX OTXOA0B. BbIBO3UTCA COBMECTHO C 6bITOBLIMU OTXOAAMM.

O6pe3kun nuHoneyma
O6paszyloTcs Npu peMoHTe NosoB. Beieo3aTcs Ha MIMBO (MTO).
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n
M, = ZC['Vi e T/roa,
i=1 i

rae o aons pMnbTPyloLWero Matepuana ot obbema (V, M%) ero 3arpysku B UnbTpe, YHO-
cUMoro u3 unbTpa ¢ NPOMBLIBOMHON BOAOW; ANs aHTpauuTa M yrns o = 0.01, KBapLeBoro
necka 0=0.005 [7]; N — 3bPeKTUBHOCTL yNaBnMBaHWUs 4acTuL, uabTpyloLlero Matepuana
B AONSX; P; — MIOTHOCTb (DUNLTPYIOLWEro MaTepuana — KBapueBoro necka — 1.6 1/M° aH-
TpauuTa — 0.8 T/M%; yrnsa [AK — 0.22 1/M°.

LLlnaM OT o4nCTKM KOTNI0B Ha TILl (Ma3yTHas 3o0n1a)

LLnaM npeacraBnsieT CMeCb Ma3yTHOM 30/1bl M NMPOAYKTOB XMMUYECKON 06paboTku Ha-
KUNW.

KonnyecTBo MasyTHOI 3011bl, OTNaratoleicss Ha MOBEPXHOCTSIX Harpeea kotios TIM
Mpy OKUraHUM MasyTa, NMepUoANYECKU BbIMbIBAEMOW BofoW B 6Gak-HeWTpanusaTop, ornpe-
nensetcs no dopmyne [8,9]: M;= 10° . Gv,05- B - 1,

roe : Gv,05 — coflepXaHue neHTaokcuaa BaHaaus B MasyTe, 200 r/T; m; — koaduLmn-
€HT oceflaHusl NeHTaoKCMAa BaHaAMs Ha NMOBEPXHOCTAX Harpesa, 0.05; B — pacxon MasyTa,
T/roa.

KonnyecTBo caxxu, OTnaratoLleincsl Ha MoBEPXHOCTSX Harpeea Npu CKUraHuM MasyTa,
onpegensetcs no dopmyne [8, 9]:

M.=0.01-B-q-0.02  Q;/ 32680,

roe: g — noTepu ¢ MeXaHU4YeCcKnM HefoxoroM, q = 0.02%; Q; — TeNNOTBOpHas Crocob-
HOCTb Ma3yTa, Q = 40421 k[pk-kr'Y; 0.02 — KO3(PULMEHT OCeAaHNs CadKN Ha MOBEPXHO-
CTX HarpeBa. Hopma o06pa3oBaHMsi CyxuX 30/0-CaXeBbIX OT/IOXKEHWUN COCTaB/sET:
M (T/rog) = M;+ M. HopMa 06pa3oBaHus BnaxHoro wnama (98.8%) — M/0.012.

3ona TIL oT okuraHus MmasyTra

MpeacTtaBnsieT co6oi Cyxytlo CMECh 30/10-CaXeBbIX OTIOXeHU. HopMa obpa3oBaHus oT-
xofa, M (t/rog) = M;+ M.

LLinak KAaMEHHOYrO/IbHbIN

Hopma obpa3oBaHus wiaka paccumTbiBaeTcs no ¢opmyne [10]:

Morx = 0.01 - B - A, — N3, T/r04,

rae N;= 0.01 - B - (o - Ay + 04 - Q/ 32680), 34eCb o — [0/1A YHOCA 30/1bl U3 TOMKM,
a = 0,25 [8], A, (30/1bHOCTb YrNsl), ;= MOTEPM Tenna BCIEACTBME MeXaHWYecKoW Henon-
HOTbI CropaHus yrnsa, Q; = TensnoTa cropaHus Tonamea B K/Kr, 32680 k[k/Kr — TennoTa
CropaHus YCNOBHOMO TOMN/MBa, B — rogoBoii pacxog yrns, T/rog.

3ona TIOLl kaMeHHOyroJibHasi

3ona, yHOCMMasi MOTOKOM ras30B, YNaBfMBAETCs B 3MeKTPOUNILTPax CO cpefHen ad-
(ekTUBHOCTLIO 95.29 % (3(PeKTUBHOCTb - MO AaHHbIM NpoekTa HopmaTtusos MB). Cne-
[OBaTeNbHO, HOpMa 06pa30BaHus YrosibHOW 3071bl, YNIOBIEHHON B 3NeKTPOUIbTpax, Co-
craBnseT: My = N; - 0.9529 (1/rop).

31



OrpaboraHHoe TPaHCMUCCUOHHOE Mac/o

PacueT konnyecTBa 0TpaboTaHHOrO TPAaHCMUCCUOHHOIO Macna (Myr) BbIMNOIHEH C MUCMOSIb-
30BaHMeM opMynbl: Mo = YNi-Vi-k-p-L/LH- 107 (T/rop), rae Ni — KOnM4ecTBo aBTOMALLWH
i-o/ Mapku, WT.; Vi — 06beM Macna, 3aIMBaeMoro B MalMHy i-ov Mapku npu TO, n; L —
CpefHuin rofoBoi npober MaluHbl i-0 MapKu, TbiC.KM/roa; LH — HopMa npobera MalluHbI
i-o Mapku [0 3aMeHbl Macna, LH = 60000 ThiC.KM; K — KO3(DPUUMEHT MONHOTHI CNMBa
Macna, K = 0.9 [39]; p — nioTHOCTb oTpaboTaHHOro Macna, p = 0.9 Kr/n.

HopmaTtuBHoe konunyectBo oTpabotaHHoro Macna (N, T/roa) onpeaensieTca Takxke rno
cdopmyrne:

N = (Te + T,)-0.30, rae Te = Ye-Hs-0.885, T, = Y,-H,-0.885 (3pecb: Hg = 0.003 n/n
pac;(o,qa Tonnmea, H, = 0.004 n/n Tonnmea, 0.885 — NIOTHOCTb TPAHCMUCCMOHHOMO Macna,
T/M°).

OTpaboTaHHOe MHAYCTPpUaZIbHOE Mac/o

KonnuecTtBo oTxofa onpefensieTcs, ucxoas nus obbema mMacna, 3anmMToro B KapTepbl CTaH-

KoB (V) , nnoTHocTM Macna — 0.9 Kr/n, koadduumeHTa cnmsa macna — 0.9, NnepuoanYHoOCTU
3aMeHbl Macna — n pas B rof.
KonunyectBo otxoga — M= V- 0.9 - 0.9 - n, T/roa.

Hedrewnam npm 3auncrke pesepByapoB

PacueT HopMbl 06pa3oBaHus HedTelnaMa MOXET 6biTb BbIMNOSIHEH B COOTBETCTBUM C
[3]. KonnyectBo MasyTa (M), Hanunwero Ha CTeHkax pesepsyapa — M; = K-S (S — nosep-
XHOCTb Hanumanus, Mm% K — kosduumeHT Hanunanus, kr/m?. K = 1.149v%%8 rpge v —
KuHeMaTnyeckass BsA3KOCTb, cCT). [na BepTVKanbHbIX UWAVMHAPUYECKUX pe3epByapoB
S=2.n-RH (R — pagnyc pe3sepsyapa, M; H — BbicOTa CMOYEHHOIN MOBEPXHOCTUN CTEHKU, M).
KonnuectBo Ma3yTa Ha fHuLle pe3epByapa onpeaensercs no dopmyne:

M, = 7-R?-H-p-0.68 (H — BbIcOTa €nosi ocazka, 0.68 — KOHLEHTpaLus HedhTenpoayKTOB B
Coe wnama B Aonsx).

M= M1+ M2

OcafikKyu OYUCTHbIX COOPYXXEHUM

KonuyectBo HIN n B3BelleHHbIX BewecTs, nepelweiwmnx B 0CafoK, onpenenseTcs Kak
NPOU3BEAEHNE SKCMIEPUMEHTANIBHO M3MEPEHHbIX KOHLIEHTPALMIA 3arps3HSIIOWMX BELLECTB
(3B) B ocagke Ha 06beM ocapgka; coAepXXaHue BOoAbl B OCaAKe 3aBUCUT OT CTEMEHU ero
YMNNOTHEHMSI U CBOWCTB OcajKa.

HopmMa obpa3oBaHusi cyxoro ocagka (No) MOXET 6bITb paccuntaHa no dopmyne:

Noc = Cazs - Q- M+ Cypr Q- 1, T/TOA,

rae Cus — KOHLEHTPaLMs B3BELUEHHbIX BELECTB B CTOUHON Boae, T/M% Cun — KOHLIEH-
Tpauus HedTenpoayKToB B CTOYHON Boae, T/M3; Q — pacxon CTOYHOM BOAbl, M°/rop; n-
3 @dEKTMBHOCTb OCaXKAEHMS B3BELLEHHbIX BELECTB B AONSX.

Hopma obpaszoBaHus BnaxHoro ocagka, Moc = Noc / (1 - W), rae W — BNaxHOCTb B Ji0-
nsx.

Mpumeyanue. Mpu HannuMM B CTOYHBLIX BoZax MUNbTPYHOWMX MaTepuanoB (obpasyto-
LMXCS MPU B3PbIXJIEHMN MEXaHUYECKMX (PUIbTPOB) KOIMYECTBO B3BELLUEHHbIX BELLECTB B
0Cajike NOBbILLIAETCSA HA BENUUMHY Mg
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Py6epoun
O6pasyeTcs Npy peMoHTE KpoBnu. BeiBo3nTcs Ha MTO.

OTpaboraHHble HaK/1aAKN TOPMO3HbIX KOJIOAOK

Obpa3syloTcs B pe3ynbraTe U3HOCa M 3aMeHbl. [10 XMMUYECKOMy COCTaBy NpeacTaBnsioT
coboit rpacmT. OTHOCATCA K KIaccy ManoomnacHbIX 0TX0f0B. BbiBo3siTcs Ha MIMBO (MTO).

Mpouune cTpouTenbHble€ OTXOAbI

O6pa3ytoTcsl NPy 3aMeHe MOTOJIOYHbIX NEPEKPLITUI B KOTENIBHOM OTAENIEHUN U PEMOHTE
3aaHuiA. MNpeacTaBnsaoT CoboM LEMEHTHbIN 6eTOH. He no)xapoonacHbl, HEpacTBOPUMbI B
Boae. BbiBo3uTca Ha MTO.

OTpaboTaHHble WesIo4HbIE PacTBOPbI

MpeacTaBnsoT coboi 0TpaboTaHHbIN 3MEKTPOUT N1EKTPONM3EPOB NPOM3BOACTBA BO-
aopopa. Ucnonb3ytoTcs ANns HeMTpanusauum KUCIOTHBIX SMEKTPOSIUTOB MM KUCTLIX CTO-
koB. CoctaB (%): KOH — 30.0; Boaa — 70.0. He no>xxapoonacHbi.

3ona apeBecHas

ObpasyeTcs Mpu COKUraHMM ApPeBECHbIX OTXOAOB, MaKynaTypbl, OpraHocoAepXalumx
0CaAKoB, MPOMAC/IEHHON BETOWM W Ap. XMMUYECKUI cocTaB (%): KapboHaTbl M OKCUAbI
HaTpus, Kanbuus, MarHus, xenesa — 90, npoune — 10. He noxapoonacHa, HepacTBopuMa B
BOAE, pacTBOpUMa B CONSIHOM KMCOTe. Mo Mepe HaKoMIeHUs BbIBO3UTCS MM UCMOSb3yeT-
€A Ans NOACHINKU TEPPUTOPUN.

XKectsaHble 6aHKM U3-NOA KPaCKKU
O6pa3yloTcs Npu BbINOHEHUM MansipHbix paboT. CoctaB oTxoaa (%): xecTb — 94 - 99,
Kpacka — 5 - 1. He noxxapoonacHbl, XMMUYEeCKN HEeaKTUBHbI.

BeTowb npoMacsieHHasn

Obpa3syeTcs B NpOLECCEe MCMONb30BaHMS TPAMbs AN NMPOTUPKU MEXAHU3MOB, AETaNeN,
CT@HKOB M MalUVH.

CoctaB (%): Tpanbe — 73; Macno — 12; snara — 15.

MNoxxapoonacHa, HepacTBopMMa B BoAe, XMMUYECKM HEAKTUBHa.

[ns BpeMeHHOro pasMelleHus npefycMaTpuBaeTcs crneumnanbHas eMKkocTb. o Mepe
HaKOMNEHMS CKUraeTCs UM BbIBO3UTCA Ha 06e3BpeXxnBaHue.

LLinam oT 3auncTku o6opynoBaHus

ObpasyeTtcs BcneacTBve ocaxaeHust B 6akax yCnoBHO-UMCTbIX BOZ, MPUEMHbIX Hakax u
ApyroM obopynoBaHuM LWinama, unbTpoBanbHbIX U APYrMX MaTepuasnoB, BbIHOCUMbIX U3
MexaHn4ecknx unbTpoB unu Apyroro obopyaosaHus. Coctae oTxoaa MOXeT 6biTb onpe-
AeneH pacyeTHbIM NyTeM C YYETOM TEXHOIOMMYEeCKnX ocobeHHocTen nocTynneHnsa B 6aku
MOTOKOB M 00pa3oBaHWs B HUX B3BELWEHHbIX BelecTB. OTXOA He MoXapoonaceH,
HepacTBOpuM B Boje. BpemeHHO pa3meluaeTcs B 6akax (1 — 5 net). MoxeT 6bITb UCMOSb-
30BaH A/19 NOACHINKN TEPPUTOPUN.
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OtpaboraHHblie MaTepuasibl

MpencTaBsoOT OCTaTKM XMMUYECKUX PEaKTUBOB B CTEKNISIHHOM Tape. lNepuoanyecku (He
MeHee 1 pa3a B 3 rofa) CAAOTCA Ha NMLEH3MPOBaHHOE NpeanpusTue no nepepaboTke. Xpa-
HATCA B NabopaTtopuu. LieHTpann3oBaHHOE MECTO XpaHeHWsi He MpeAyCMOTPeEHO.

PTyTb MeTafinueckas

O6pasyeTca npy NePUOANYECKMX CIIMBaX PTYTU M3 ANdMAHOMETPOB B CreLMasibHY0 eM-
KOCTb, B KOTOpYIO 3aTeM [onmBaloT BoAy. CAAeTCa Ha NULEH3MPOBAHHOE MpeanpuaThe no
nepepaboTke. LieHTpann30BaHHOE MECTO XpaHEHWst He NPeayCMOTPEHO.

PTyTHbIE TEPMOMETDbI

O6paszyloTcs BCneacTeme nosierieHns aedekToB B CTekse. XpaHATCS B KAPTOHHbIX ¢yTns-
pax B nabopatopun. CaaloTcs Ha NMMLEH3MPOBAHHOE NpeanpusiTue no nepepaboTke pTyTbCo-
AepXxalimMx MaTepuanos.

OTpaboraHHble IIOMUHECLIEHTHbIE JIaMIbl

O6pa3ytoTcsa BCNeacTBmMe ucyepnaHusi pecypca BpeMeHu paboTbl.

Coctas namn Tuna J1b (%): ctekno — 92; HoxkM — 4.1; yokonesas Mactuka — 1.3; re-
TUHaKC — 0.3; noMmnHodop — 0.3; MeTansbl — 2.0 (13 HKx Al — 84.6 %, Cu — 8.7 %, Ni— 3.4
%, Pt — 0.3 %, W — 0.6 %, Hg — 2.4 %).

Pa3MeLLaloTCs B KOHTEWHEpPE, B YMaKoBKe, B MOMELLEHUN LEeXOB (06bIYHO B 3M1EKTpoLie-
Xe). BbIBO3SITCA € TeppUTOpUMN.

Makynatypa

O6pasyeTcs nocsie UCMONb30BaHWS PYSIOHHOM AnMarpaMMHoi Gymaru.

CoctaB (%): 6ymara — 90 - 95; HanoMHWUTENb U MUIMEHTbI (MOAMBUHUNGYTUPANb MK
Aap.) — 8o 5.0; npouve —5.0.

MNoxxapoonacHa, HepacTBopuMa B Boae (HabyxaeT), XMMUYECKU HeaKTUBHA.

MecTo BpeMeHHOro pasmelleHus — apxus. 10 Mepe HaKoMMIeHUs UCronb3yeTcs Ha cob-
CTBEHHbIE HYX/bl WU BbIBO3UTCS.

BbiTOBbIE OTXOAbI

ObpazyloTcs B HEMPOW3BOACTBEHHOM cepe AesTenbHOCTU nepcoHana TAL, a Takxke
npy ybopke NoMeLLeHniA LLEXOB U TEPPUTOPUN.

CocrtaB oTx0oao0B (%): 6ymara n gpeBecnHa — 60.0; Tpsnbe — 7.0; nuweBble 0TX0Abl —
10.0; cTeknobon — 6.0; meTannbl — 5.0; nnacTtmaccsl — 12.0.

OTxoabl HakanMBalOTCsl B KOHTEMHepax; MO Mepe HaKOM/EHUs BbIBO3STCS C TEPPUTO-
pvn.

B coctaB oTxogoB T3L|, BKIOYAKOTCS TaKXKe M Apyrne oTxoAabl, 0bpasytowmecs B He3Ha-
YUTENbHBIX KONMYecTBax M 06bIMHO BPEMEHHO pa3MeLlaeMble W BblBO3WMble COBMECTHO C
APYrMIMM OTXOfAMW: OTXOAbl NuLieBble, 06pasyloTCs Npu Hannuum nuwebrnoka; oTxonbl
MeanyHkTa, 6ol cTekna, obpe3ku nuHoneyma, oTxofbl daHepbl u ACM (ABM), ueonut
nocne aacopébummn Boabl M3 Maces, KOHAEHCAT, 3arpsisHeHHbI HedTenpoayKTaMu, npoMac-
neHHble GUNbTpbl, 0TpaboTaHHble HaKMaAKM TOPMO3HbIX KOMIOAOK U Ap.
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Tabnuua 3.2.
HopMbl rofoBoro pacxofa TpaHcgopMaTopHOro Macna

Macca Macna B TpaHc- CpeAHEerof0BoM pacxoA Mac/a, 3aMBaeMoro B TpaHchopMaTtop, %
¢opmarope, T Ha npombiBky Ha nonosiHeHne noTepb Npu CMeHe (pereHepaumm)

0.4 1 3
0.8 0.6 3
1 0.6 3
2 0.4 3
3 0.4 3
5 0.3 3
7 0.3 3
10 0.3 3
25 0.3 3
30 0.3 3
40 0.3 3
50 0.3 3
60 0.3 3
70 0.3 3
80 0.3 3
90 0.3 3
100 0.3 3
110 0.3 3
120 0.3 3

OTpaboraHHOe MOTOpPHOE Mac/o

PacueT konuuyectBa oTpaboTaHHOro MOTOPHOro Macna (Myrk) BbIMOSIHEH C MUCMONb30Ba-
H1eM opMynbl: Myn= SNi-Vi-k-p-L/LH- 10 (T/roa) [39], rae Ni — KONMYeCTBO aBTOMALLMH i
- oM Mapku, wWTt.; Vi — 06beM Macna, 3anMBaeMoro B MalMHy i - o Mapku npu TO, n; L —
CpeaHui rofaoBol Npober MalwuHbl | - O Mapku, TbiC. KM/ToA; LH — HopMa npobera Maluu-
Hbl i - O/ MapKu A0 3aMeHbl Macna, ThiC. KM; K — KO3 hULMEHT MOMHOThI CIBa Macna, K =
0.9 [39]; p — NNOTHOCTb OTpaboTaHHOro Macna, p = 0.9 kr/n.

AHaNOrMYHO PaccUMTBLIBAETCS KONMMYECTBO OTPaboTaHHbIX Macen Ans Temna0BO30B.

KonnuectBo oTpaboTaHHbIX MOTOPHbIX Macen npuHMMaeTtcs [1 — 3] Takke C y4yeToM
HOpPMaTMBHOWM 3aMeHbl Macria TPaHCMopTa, KOIMYECTBa TPaHCMopTa, KOMMYecTBa 3anvBae-
MOro mMacna v koadduumneHTa nonHoTsl cnmea — 0.9. CpegHAs NNOTHOCTb MOTOPHOMO Macna
-0.9T-mM3[43].

KonnyecTBo 0TpaboTaHHOTO Macjia MOXXET OBbITh OMPENEIEHO TaKXKe II0

dopmyie [30]: N= (N, + Ng)-0.25, rae 0.25 — gons noTepb Macia oT OBLEro ero Ko-
nmyectBa; Ny —HOpMaTMBHOE KOMIMYECTBO M3Pacxof0BaHHOrO MOTOPHOro Macna npu pabo-
Te TpaHcropTa Ha amsenbHoM Tonnmee, Ny = Yg4-Hg-p (3aeCb: Y4 — pacxof An3enbHOro
TOM/SIMBa 3a rojg, M3, Hy —HOpMa pacxopa Macna, 0.032 n/n pacxopga Tonnvea; p — MOT-
HOCTb MOTOpHOro Macna, 0.930 T/m%); N, — HOpPMaTWUBHOE KOMMYECTBO U3PacXoA0BaHHOMO
MOTOPHOro Macna npu pabote TpaHcnopta Ha 6eH3uHe, Ny = Y,-Hy-p (38eck: Y, — pacxog
6eH3nHa 3a roa, M%; Hy, — HopMa pacxoga Macna, 0.024 n/n pacxoaa Tonnvea).

29



MeproanYHOCTb 3aMeHbl YacoBoi pacxoa
Twun KoMnpeccopa BJT:CCJ;%%C;"\;" a}::- nfl)acna B MexaHu3me macna unﬂpcche-
Y apwxenus, T, 4 Mbl OKaTUS, Noy, T
202BI1-10/8 35 3000 37,2
BIM-2-10/9 35 3000 36,7
BI1-20/8 25 3000 86,0
BIM1-20/BM 25 3000 86,0
BI1-3-20/9 25 3000 50,0
302BI1-10/8 35 3000 39,3
200B-10/8 22 6000 90,0
4BY1-5/9 15 1000 30,0
K-5M 15 1000 30,0
K-2-150 0,6 6 50,0
BK-25 9 1000 50
AKP-2 15 500 30,0
6BKM-25/8 250 1000 330
LIK-135/8 1000 2500 100
2P-3/220 55 4000 200
LIK-100/61 500 2000 100
2BM-10-50/8 100 2500 150
4BM-10-100/8 200 2500 300
BY-3/8 12 1000 30
BY-6/4 12 1000 70
ABLL-1,5/45 10 1000 75
2BY1-1,5/46 10 1250 40
BLL-3/40M 14 1000 60
2BY1-2,5/13 10 500 400
202BI1-20/35 95 3000 85
205BI1-30/8 95 3000 80
305BI1-30/8 136 3000 50
305BI1-60/2 136 3000 60
2BM-4-24/9 35 3000 60
402BI1-4/220 35 3000 58
302BI1-10/8 35 3000 28
4BM10-120/9 200 2500 360
BLLB-2,3/230 22 500 90
HB-10 100 1000 50,4
AB-10/8 100 1000 50,4

OTtpaboTaHHoe TpaHchopmaTOpHOE Macno

lopoBas HopMa obpasoBaHus oTpaboTaHHOro TpaHChOPMaTOpHOrO Macsna cnaraeTcs w3
pacxofa Mac/ia Ha NPOMbIBKY M BOCMOJSIHEHWE MOTEPb MPU €ro cMeHe U pereHepauunun. lNpu-
HMMaeTCa No AaHHbIM Tabn. 3.21 [29] € y4ETOM TEXHUYECKMX XapaKTepUCTUK 060pyA0BaHuS.
HopMbl rogoBoro pacxofa TpaHCOpMaTopHOro Macia npuseaeHsl B Tabn. 3.2.
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3. PACHET HOPMATHUBOB OGPA30BAHUSA OTXOA0B

OTxoab! TypbuHHOro macna

Obwas HopMa pacxoga TypbuMHHOrO Macna B pacyeTHOM rofy criaraeTcs M3 pacxoaa
Macna Ha gonve B obopyaoBaHMe Npu ero aKchayaTaumm n 3ameHy otpaboTaHHOro mMacna
npu KanuTasbHOM pPeMOHTe, a Ansa TypboarperaTtoB — AOMOMHUTENLHO Ha 6e3B03BpaTHbIE
noTepu Macna npu nx peMOoHTE.

lopoBasi HopMa pacxoda Macna Ha gonmB () ans aaHHol T3L, onpeaensietca no dop-

Myne:
A=>>d n, @
TP

roe | — unMcno BMaoB 060pYAOBaHMS; P — YMCIO TUMOB AAHHOMO BUAa 06OpYAOBaHUSA
(Typ6UHbI, Hacockl, AbIMOCOCHI U T.4.); d, — HOpMa pacxoAa Macna Ha AonuB B 060pyaoBa-
HMe 1 -ro Tuna (TypbuHa, Hacoc, AbIMOCOC U T.A.). MpUHMMaeTcs Mo AaHHbIM Tabn. 1-3
[27]; n, — KONKMYECTBO 060PYAOBAHMS AAHHOIO TMMA, LUT.

Pacxoa Macna Ha 3aMeHy Z (T/roa) onpeaensercs no gopmyrne:

Z=2> v-n-m,, 2

rae v, — KonuyecTso Macna (T/roa), 3anMBaeMoro B eavHvLly obopyaoBaHus t - ro Tu-
na, npuHnmaetcs no Tabn. 1-3 [27]; n— konnyecTso 06opyAoBaHMS 1 - IO TUMA, B KOTOPOM
NpoM3BOAMTCS 3aMeHa Macna, WT.; m, — YMC/0 3aMeH Macna Ansg obopyaoBaHWst CO CPOKOM
cnyx6bl 0.5 roga, NPUHUMAETCS paBHbIM 2.

Pacxoa macna Ha BO3MelleHWe MoTepb NMpu KanuTanbHOM peMoHTe TypouH (K) Bblumc-
nsetcs no opmyrne:

K= 2> Kun-Ct, 3

rae p — YMCNO TUMOB TypbUH, BbIBOAUMBIX B PEMOHT, eA.; Ki — HopMa pacxoaa Macna
Mpy KanuTanbHOM PeMOHTE TypbuHbI 1 -ro Tuna. MpuHuMaeTcs no Tabn.l [27], T/rog; n, —
KO/IMYECTBO TYPOUH 1 - O TWUMA, MOANEXALLMX KarnuTabHOMY PEMOHTY B pacyeTHOM roay,
wT.; C — MEeXPEMOHTHbII neprog TypouH. MPUHAT paBHbIM 4 roaaM.

O6LLKit pacxoA Macna B ro] paccuMThbiBaeTcst no opmye:

Mi=a+2Z+K 4)

Konuuecteo Macna (Q), CMBAEMOro M3 BCEro napka peMOHTUpYeMoro o6opyaoBaHms,
BbIUMCNISIETCS MO (hOPMYE:

Q:z z S"'nllrl! (5)

rae St — HopMa cbopa oTpaboTtaHHOro mMacna (Wim CAMBaeMoro BO BpeMsi peMOHTa, ec-
NN Macno He MoANeXuT 3ameHe) B obopyaoBaHuM 1 - ro Tuna. MpuHnmaetcsa no Tabn. 1-3
[27], T/Toa; n, — Konn4yecTBO 060pPYAOBaHUS 1 - IO TMNA, BbIBOAUMOIO B PEMOHT, WT.; T, —
CpoK cnyx6bl Macna B 060pyfoBaHuu 1 - ro Tuna. MpuHuMaeTca no n. 1.4 [27], roa.
KonnuyectBo NOBTOpHO mcnosib3yeMoro TypbuHHoro macna (M,) onpeaensercs no ¢op-
myne:
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M;=Q-(Q1- Q- Qy), (6)

rae Q, — KONMMYEeCTBO Macsa, HEMpUIroAHOTO A/t PereHepaummn 1 NOANEXaLUEro NCnosib-
30BaHMI0 B KQ4YecTBe KOTESIbHO-MEeYHOro TOMnBa, caade Ha HedTebasy Unm Ha TEXHOJOo-
ryeckue Hyxasl. Onpegensietca no ¢opmyne (4) Ans napka o60pyAoBaHUs, B KOTOPOM
Macsio CMIIbHO OKWUCNEHO, T/ToA; Q, — NOTEPM MpY OYMCTKE Macsa, CIMToro u3 obopyaoBa-
Hus. Onpepensiiotcst no dopmyne (7), T/roa; Qs — MOTEPU MPU pereHepaumn Macna, CiuTo-
ro us obopynoBaHusi. Onpegensitotcs no dopmyne (7), T/rog.

MoTepu Macna Npy ero OUUCTKE UM pereHepaLum BoIYMCTISIOTCS Mo hopMynam:

Q; = Q:B'K;:0.01, Q3 = Q-B;:K;:0.01, (7)

roe B,, B; — gons cnvToro mMacna, NMoAnexallero O4YMCTKe Unu pereHepaumn. Onpeae-
NSAIETCA HA OCHOBAHUM JaHHbIX COKPALLIEHHOrO XMMUYECKOro aHanmsa mMacna; K,, Ks — nore-
p1 Mac/ia Mpu ero O4YMCTKE WM pereHepaLm, COOTBETCTBEHHO COCTaBNSAOT 5 1 15%.
MonHas NoTpe6bHOCTL B CBEXEM TYpBUHHOM Macre ornpeaensetcs rno dhopmyne:

Ms; = M; - My, (8)

rae M; n M, — cooTBeTCTBEHHO 0bLiasi NoTpebHOCTL B TypObUMHHOM Mac/e U KOnnyecTsBo
MOBTOPHO UCNonb3yemoro TypbuHHoro Macna. Onpepensertcs no dopmynam (4) u (6).
[nsa T3 pons NnoBTOPHO MCMOSIb3YEMOro Macna, CMTOro Mpu KanutasbHbIX PeMOHTaXx
o6opyaoBaHus, 3aBUCUT OT COCTaBa 060pyAOBaHNA M COCTOSIHWS Macsa B HEM.
YcpeaHeHHble pe3ynbTaTbl pacyeTa Mo BbilenpueeaeHHbIM hopMynam npveeaeHbl B Tabn.
3.
Tabnvua 3
YpenbHasi macca cbopa,
(T/rof)/T Macna B cucteme
Typbuhbl Tvna K, T, M, NT, P, MNP 0.18
MuTaTenbHble anekTpo- n TypboHacockl Tvna M, M3, 0.14
CBI3, OBMT
CeTeBble HacoChl
C3-800-100
C3-1250-70
C3-1250-140 1.7
C3-2500-60
C3-2500=80
C3-2500-100
CeTeBble Hacocbl C3-5000-70 1.6
CeteBble Hacockl 18 CA-13 21
C3-5000-160 )
LivpkynsumoHHble Hacockl Tuna OrB, Or, MPB, B, AMNB 2.8
KoHAeHCcaTHbIE HAcoChl U HACOCHI TEXHUYECKOMN BOAbI
Tuna KC, UH, KCB, HA, K, KM, 3B, HAB, 4, HAC, H,

Tun obopyaosaHus

KCM, Kc/, KcB, 1.7
LUHC 1.8
HedtsaHbie Hacockl Tvna H 15
HedtsaHble Hacockl Tvna HK, 8HA-6x1, 10HA-6x1 1.6
HedTsaHbie Hacockl Tvna HA, 8HA-9x3, 8HA-10x5, 8HA- 175
9x2 )
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YpenbHas Macca cbopa,
Tvn o6opyaosaHMs (T/rom)/T Macna B CMCTpeMe

Bentunatop BAAOA-31,5; BAH-36x2 0.43
Bentunatopel BAH, BA, BIr4H, Bray,

Br4d, BM, BBCM 0.85
[AbiMocockl Tvna 404, A0 0.43
AbiMocockl Tvna AH, A 0.85
Abimocochkl Tvna APL, Al 0.85
[AbiMocochkl Tvna AH 0.85
AbiMocockl Tvna 'A-20, I'A-31 0.85
[AbiMocockl Tvna 'A-26x2 0.42

OTpaboTraHHOe KOMNpPeCccopHoe Macno

lof0BOW BbIXOA OTPABOTAHHOrO Macna Asi KOMMPECCOPHbIX YCTAHOBOK, FAe B CUCTEME
N MexaHu3Me ABWKEHWUSI UCMOMb3YIOTC Macna pasfMyHbIX MapoK, OnpeaenseTcs no cre-
aytowmm cdopmynam [28]:

Ans cnctembl okatvs: M —_ .t . 100,

i ~ 1000 100-B

roe My — HopmaTuB 06pa3oBaHMs KOHAEHCaTa, coAepxallero HedTenpoayKTbl, Kr;
Nk — YaCoBOM pacxoi Macna B CUCTEME OkaTusi, I. YacoBon pacxod Macna Anisi CUCTeM
OKaTusl NpUHUMaEeTCs B cooTBeTcTBuMM € P/ 34.10.561-88 (cM. Tabnuuy 3.1.) wuim TexHu4e-
CKOW AOKYMeHTaLUMelN 3aBoAa-M3roToBUTeNst; © — BpeMst paboTbl KOMMPECCOPHOMN YCTAHOBKM B
rogy, 4, B — cogepxanue Bnaru, % (B = 30 + 50 %).

Anst MexaHn3ma ABKEHUA:M - = V/.p.1000 L
B. T

rae Mg — HopMaTue obpasoBaHus 0TpaboTaHHOro mMacna, Kr; V — BMECTUMOCTb Macmo-
CUCTEMBI, /1; p — NAIOTHOCTb NMPUMEHSIEMOrO Macna, r/cM®; t — Bpemst paboTbl KOMMPECCOPHOM
YCTaHOBKM B roay, 4; T — NeproaMYHOCTb 3aMeHbl Macna B MeXaHW3Me ABWDKEHMS, Y, (CM.
Tabnuuy 3.1.).

[ns KOMMNPECCOPHbIX YCTAHOBOK, FAe B MEXaHU3ME ABWXXEHMS U OKaTUs UCMOMb3yeTcst
Macrio OAHOM Mapku, HopMa 06pa3oBaHUS OTpaboTaHHOro Macna onpeaensieTcs no dop-
Myrne:

M = Mg+ Mg,
roe M — HopMa 06pa3oBaHus 0TpaboTaHHOMO Mac/a B KOMMPECCOPHOM YCTaHOBKE, Kr;

Hopma obpa3oBaHusi 0TpaboTaHHOro KOMMPEeCCOPHOro Macna MoXeT 6biTb Takke pac-
cunTaHa ucxons us obbema Macna (V), 3anMBaemMoro B KapTepbl KOMMNPEeccopos (C y4eToM
NaoTHOCTM Macna (p)), N NeproanYHOCTM (n) ero 3aMeHsbl B rogy, M = V-p-n.

Tabnuua 3.1.
HopMbl YacoBoro pacxoaa Macna Ha PEMOHTHO-3KCM/TyaTaLUMOHHbIE
HY>KAbl KOMMPECCOpPOB

MepnoANYHOCTb 3aMeHbI YacoBoit pacxoa
BmecTuMocCTb Mac-
Tun KoMnpeccopa Mmacna B MexaHu3Mme Mmacna ans cucre-
IOCUCTEMBI, V, N
aBwxenust, T, Y Mbl OKaTUSl, N, T
10 3BI1-20/8 25 3000 54,4
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