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AKT COTI'VIACOBAHUA

HA MeTOAUYeCKHE PEKOMEH/IAIUN 10 BHINOJIHEHNIONPAKTHYECKUX padoT
no teme 2.1«BogonoaroroBka» [IM.03 «BeinosiHenune padoT mo ouncrke
NPUPOIHBIX M CTOYHBIX BOJI M KOHTPOJII0 Ka4eCTBEHHBIX MOKAa3aTeJeil,
pa3padorannbix npenoaasaresgem I'BIIOY HO:xHo-Ypajiabckoro
roCy1apCTBEHHOI0 TeXHU4YeCKoro kosuiemxa FOcynosoi JI. B.

MeTonuueckre peKOMEHIAIUU 110 BBITIOJIHCHHUIO MTPAKTUYECKUX PaboT 1Mo TeMe
2.1BopomnoaroropkalIM.03BeinonHeHne padoT MO0 OYHUCTKE MPUPOIHBIX M CTOYHBIX
BOJ W KOHTPOJIFO Ka4eCTBCHHBIX IIOKa3aTelei, pa3pabOTaHbl B paMKax pabodei
nporpaMMbl  MPO(PECCHOHATILHOTO MOMAYJIS, SIBJISIONIETOCS YacThi0 — IPOTPaMMBbI
MOJITOTOBKH  CTICIIMAIINCTOB  CpelaHero 3BeHa B coorBerctBuuc @DI'OC 1o
cnermanibHocT  CIIO  08.02.04 BopgocHa0XkeHne M BOIOOTBEAEHHE 0a30BOM
MIOJICOTOBKH B YaCTH OCBOCHMS OCHOBHOT'O BHJIa MPO(EeCCHOHATBHOU JICSITCIIBHOCTH
(BAIT): BeimonaHaeHue paboT MO OYMCTKE MPUPOAHBIX M CTOYHBIX BOJ U KOHTPOJIO
KaueCTBEHHBIX MMOKA3aTEJICHN COOTBETCTBYIOMINX MPO(ECCHOHATBHBIX KOMITCTCHIIUN
(TTK).

Hacrosmue merogudyeckne pPeKOMEHIAIMH IO BBIMOJHEHHUIO MPAKTHYECKHUX
paboT MPeACTABISAIOT COOOM MHINBHUAYAbHBIC TPAKTUYECKHUE 3aaHUS U CITYKaT JJIs
3aKpeIIeHUs Y CTYJICHTOB CIENUAIbHBIX 3HAHUM M yYMEHUM TPH ONPEeIICHUH
METO/a OYMCTKH BOJIBI U OCHOBHBIX MTAPAMETPOB OUYUCTHBIX COOPYKEHHUM MPUPOTHBIX
BOJI.

Mertoaudeckne peKOMEHAAIIMN 110 BBIMOJIHEHUIO TTPAKTUUECKUX pabOTIO TeMe
2.1Bonmonoaroroskal IM.03BrimonnHeHrne paboT MO OYUCTKE MPUPOIHBIX M CTOUYHBIX
BOJA M KOHTPOIIO KAa4YeCTBEHHBIX IT0KA3aTEIICCOOTBETCTBYIOT YCTAHOBIICHHBIM
TpeOOBaHUSAM W MOTYT OBITh PEKOMEHIOBAaHBI I HCIIOJIL30BaHUS B y4YeOHOM
mporecce.

«ApxurekTypHas  Macrepckas
A.A. Mapxkirerep




[NHOACHUTEJIBHAA 3AIINCKA

Metoauyeckre peKoOMEeHAAIMU MO BBIMOJHEHUIO IPAKTUUECKUX PaboT moTeme
2.1BononoaroroekaMJIK 03.010uncTka U KOHTPOJb KadyecTBa MPUPOAHBIX U
CTOYHBIX BOJ], NpeaHa3HauyeHbl s oOydvarommxca no crneunansHocTH 08.02.04
BonocHa0xeHue v BOJIOOTBEICHUE.

[TpakTryeckue 3aHATHS SIBISIOTCS BaXKHBIM dJIEMEHTOM ydeOHOro mpoiiecca. B
XOJI€ BBIMOJHEHUS] TIPAKTUUECKUX paboT o0Oydarlrecss CHUCTEeMaTU3UPYIOT H
3aKPEIUISIOT TOJIyYEeHHbIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT UHTEIICKTYaJIbHBIC U
npodeccuoHagbHble yMEHHs, (QOPMHUPYIOT JJIEMEHThl KOMIMETCHIUNA OyayImx
CIICIIMATUCTOB.

Meroaudyecknue  pEeKOMEHJAlMM  MpEIHa3HAuYeHbl  JUIsi  OpraHu3alluu
BBITIOJIHEHUS TTPAKTHYECKUX paboT 1o Teme BogonoaroTorka.

[Tporpammoii IIM.03BrimorHeHHe pabOT MO OYMUCTKE MPUPOJHBIX U CTOUYHBIX
BOJ W KOHTPOJIO KayeCTBEHHBIX I[OKa3aTeJIEUNpPelyCMOTPEHO BbINOJMHEHHEe 9
NPaKTHYECKUX PaboT, HalpaBiIeHHBIX HA (GOPMHUPOBAHUE IJIEMEHMOE C1E0YVIOUAUX
KomnemeHuui.

OK 1. Beibupats crocoObsl pemeHus 3aaad  MpodhecCHOHAIBHOM
NEATENbHOCTH, IPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 2. OcymiecTBisaTh MOWCK, aHaIU3 W HWHTEpIpeTanuio WHOOpMaIuy,
HEO0OXOAMMOM ISl BRIMTOJTHEHUS 3a71a4 MPOo(deCCUOHANBHON e TETbHOCTH

OK 3. [InanupoBath M peaqn30BBIBATH COOCTBEHHOE MpPO(EecCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHE

OK 4. PaboTaTth B KOJIJIEKTUBE W KOMaH[E, 2P(HEKTHBHO B3aUMOJICHCTBOBATH
C KOJUIETaMH, PyKOBOJICTBOM, KIIMEHTAMHU

OK 7. ConelicTBOBaThH COXPaHEHUIO OKpYy>Karouien cpenbl,
pecypcocbepexenuto, 3 (PEKTUBHO AEHCTBOBATH B YPE3BBIUANHBIX CUTYAITUIX

OK 9. HUcnonb3oBath UHPOPMAIIMOHHBIE TEXHOJOTHHU B MpodeccuoHanbHOI
NEeATeNbHOCTH

[IK 3.1. Pa3pabarbiBaTh TEXHOJOTHYECKUU MPOIECC OYUCTKU MPUPOIHBIX H

CTOYHBIX BOJ



YyMeHui:

- BBITIOJIHATh KOHTPOJb 33 COOJIIOJICHUEM DKOJOTHYECKUX CTaHAApTOB U
HOPMATHBOB 110 OXPaHE OKPYXKAIOIIECH CPeIbl;
—  pa3pabaThiBaTh TEXHOJOTHYECKHE CXEMBbl OYHCTKH MPUPOAHBIX BOJ, CXEMBI
00pabOTKU OCaJIKOB;
— paboTaTh ¢ HOpPMATHBHBIMH JOKYMEHTaMH M KaTajoramMH, OCYIIECTBIATH
NOUCK HEOOXOJIUMOT0 000PY/I0BAHUS;
— BBIIOJIHATh W O(GOPMIIATH pacyeThl NPOSKTUPYEMBIX JIIEMEHTOB CHCTEM
BOJIOCHAOKEHUS ¥ BOJOOTBEICHHUS;
— IPUMEHSTh COBPEMEHHBIC TEXHOJIOTHH CTPOUTEIHCTBA CUCTEM BOJIOCHAOKEHHUS
Y BOJIOOTBEICHHSI,
— UCTIOJh30BaTh HMH(DOPMAIIMOHHBIE TEXHOJOTHMH TIPH TOM0OpE H  TOHCKE
HEO0OXO0IUMOT0 000PYI0BAHUS;

3Hanuu:

- TUTUCHHUYCCKHC Tp€6OBaHI/ISI K KaUCCTBY MIUThEBOM BOIbI 1 CAHUTAPHBIC

HOPMBI OYMIIIEHHBIM CTOYHBIM BOJIaM M BOJaM BOAOEMOB PAa3INYHOr0 Ha3HAUYCHUS;
- METOBI U MAPAMETPHI KOHTPOJISI IPUPOJHBIX U CTOUHBIX BOJ;

— OCHOBBI IPOEKTUPOBAHUS U KOHCTPYHUPOBAHHS;

— COCTaB U MOPAJIOK pa3pabOTKH MPOEKTHON JOKYMEHTAIINU;

— CTPOUTEJIbHBIE HOPMBI U TIPABUJIA,;

— TepeaoBbI€ TEXHOJIOTUH U COBPEMEHHOE 000PYI0BAHUE;

Onucanue KaxaoW MPAaKTHYECKOW pabOThl COACPKUT HOMEp, Ha3BaHUE U
1e’ab paboThl, GOpMHUpPYEMBbIE B IMPOIIECCE BBIMOIHEHHS] paOOThl 3HAHWS, YMEHUS U

OJICMCHTBI KOMHCTCHHHﬁ.



I[MEPEYEHDB ITPAKTUYECKHUX PABOT

KoimnuecTBo
Ne HaumenoBanue
4acos
1. | Onpenenennie nbe30METPUYECKMX OTMETOK U TIOCTPOEHUE 3
IIbE30METPUYECKUX JTUHUU

2. | Meronuka pa3pabOTKU KOHCTPYKIIUU TPYyOUATOrO KOOI 4

3. Bri6op meTona 06paboTKH 1 cOCTaBa COOPYKEHUM 4

4. Onpenenenue 1036l peareHTOB 4

5. Bri6op u pacuét cmecuTeneit u pacupenenuTenaci peareHToB 4

6. | Pacuér KaMmep XJI0NMbeoOpa3oBaHUs 4

7. | Pacuér BEPTUKAJIBHBIX U TOPU30HTATIBHBIX OTCTOMHUKOB 4

8. | Pacuér CKoporo ¢puiabTpa 4

9. [IpuBsi3ka TUIIOBOT'O MPOEKTA K MECTHOCTH 4
Bceero 35

Conep:xxanune oT4éTa M TPeOOBAHUA K €r0 0()OPMIIEHHUIO
1.  OtuéT no mpakTHU4eCcKol paboTe BBHITIOIHIETCS B COOTBETCTBUH C TPEOOBAHUSIMHU
nerctBytomux ctangapros (I'OCT).
2.  Otuér BKIIOYAET B ceOs paslenbl, OTPaKAIOIIME BCE OSTallbl BBITIOJIHEHHS
paboTHI.
2.1. Homep, Ha3BaHME U 11€TH PAOOTHI.
[lens paGoThl OTpaXka€T OCHOBHBIC 33/1a4M TEOPETUUYECKOTO TIaHa B TaHHOU pabdoTe.
2.2. PacuétHoe 3anaHue.
Kaxnapiii sTan pacuéra HOJKEH UMETh CBOM MOA3AaroJIOBOK, MPUBOJAUTCS pacuETHas
cxema (Tpu HEOOXOUMOCTH ), HICXO/IHBIE TJAHHBIC, pacu€THBIC (POPMYITBI, PE3YIHTATHI
pacy€ToB B BUJE TaOJIUIIBI.
3. TI'paduueckas dactp oTuéra (CXEMBI, TaOJNWIBI, AWATPAMMBI, TpapUKH)
BBITIOJIHSETCS KapaHJalloM C TPUMEHEHUEM YePTEKHBIX HHCTPYMEHTOB.
4. Kaxpnas otderHass paboTa JOMKHA OBITH aKKypaTHO O(OpMIICHA U BJIOXKEHA B

nanky ¢ ¢gainamu. OT4eT MOKHO BBINOJHATH B PYKOIIMCHOM BapUAHTE WM C MPUME-
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HeHnueM [IK. IlepBbiii (pailn B manke JOJKEH COAEPKATh TUTYJIbHBIA JUCT YCTaHOB-
neHHoro ooOpaszua (mpuwioxenue A). Kaxknas ordetHas paboTa MOAMUCHIBACTCS
IIpEnoAaBaTeaeM Mociae €€ 3allUThl U XPAaHWTCS B IANKE y CTyAEHTa 0 KOHIA
TEKylIero ceMmecrtpa. B KoHIle cemecTpa CTyJeHT oOs3aH claTh MamnKy CO BCEMH,
MOJANKUCAHHBIMU TIPENOIaBaTesieM, padOTaMU U MOJYYUTh 3a4eT MO MPAKTUYECKUM
paboraM 3a cemecTp. 3aueT MO MPAKTUYECKUM paboTaM 3a CEMECTp CTaBUTCS IpU

HaJIMYHHU B IIAIIKC BCCX OTUYCTHBIX pa60T, IMPOBCACHHDBIX B I'PVYIIIIC.

KpuTepuu oneHMBaHUs NPAKTHYECKHUX padoT

- «OTJIMYHO» BBICTABIIACTCS OOydYaromeMycsi 3a paloTy, BBIOJHEHHYIO
6e301100YHO, B TTOJIHOM 00BEME C YUETOM PAIIMOHATBLHOCTH BHIOPAHHBIX PEIICHUN;

- «XOpOII0» BBICTABISIETCS O0yYaromieMycss 3a paboTy, BBIIIOJHEHHYIO B
MOJTHOM O00BEME C HEJAOUYETaMU;

-  «YAOBJIETBOPHUTEJNbHO» BBICTABIsAECTCA oOOydJaromemycss  3a pabory,
BBIMIOJTHEHHYIO B HE MOJHOM o0beme (He meHee 50% MpaBUIIBLHO BBIMOJIHEHHBIX
3a/IaHU# OT 00IIero oObeMa paboThl);

- «HeY/JAOBJIETBOPHUTEJIbHO» BBICTABISIETCS OOywaromemycsi 3a padorty,
BBIMIOJTHEHHYI0O B HE TOJHOM o00beme (MmeHee 50% mpaBUIBHO BBIMOIHEHHBIX

3a1aHU# OT 00IIero o0beMa paboThl).



INPAKTHYECKAS PABOTA Nel

HA3BAHUE NPAKTUYECKOM PABOTBI:OIIPEJEJIEHUE
[NBESOMETPUYECKUX OTMETOK U ITOCTPOEHUE

IMEE3OMETPUYECKMX JIMHUN

Heap padorbl: ONpeneIUTh NBE30METPUUYECKHUE U CBOOOJHBIE HANOpbl Ha BCE

ciyyad pabOThl CETH U TO Pe3yJibTaTaM pPacu€ToB IMOCTPOUTH MbE3OMETPUUECKHUE

JIMHUH.

3HAHUA (aKTyaau3alus):

- KJ'IaCCI/I(i)I/IKaIII/ISI N TpaCCUPOBKA BOAOIIPOBOAHBIX ceTer u BOIOOIIPOBOJOB,

—  TUAPABIWYECKUN pacy€T CeTu;

—  Haropbl B CUCTEME BOJOCHAOKEHHUS.

YMEHHUS:

— paboTaTh ¢ HOPMATUBHBIMU JJOKYMEHTAMU;

— BBIIOJIHATH HM  OQOPMIIATH PACUYEThl MPOEKTUPYEMBIX

BOJIOCHA0KEHUS.

Pacuétnbie popmyJibl:
1. ITorepu Hamopa Ha y4actkax: hix = i*L/1000, m
2. Ilbezometpuueckuii Harop: Hy = Z + He, M

3. CBoboansrii Hanop: Hes = Hp + hik—2Z, m

Iopsinok BbINOJTHEHUS PAOOTHI:
1. Berueptuth cxemy TpyOUaTOro KoJojua.
2. Onucath TEXHOJIOTHUIO MOHTAXa.

3. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI.

OJICMCHTOB CHCTCM



KoHTpoJibHBIE BOIIPOCHI:

1. [lepeuucnaute BUIBl BOA03a00PHBIX COOPYKEHUM, MNPUMEHSEMBIX HJisg 3abopa

IIOA3CMHBIX BOJI.

2. Ilpu kakuX ycIIOBUAX MPUMEHSETCS TpyOUaThlil Konoaen?

Jlureparypa:
1. CII 31.13330.2012 (¢ wusmeneHusimu  Nel,2) coCHull 2.04.02.-84*
Bonocnabxxenue. Hapyxxubie cetu u coopyxenus. - M.: ®I'VIT LTI, - 80 c.

Odopmume u coaiime omuem



INPAKTUYECKASA PABOTA Ne2

HA3BAHUE NPAKTUYECKOM PABOTBI:PASPABOTKA KOHCTPYKIIUU
TPYBYATOI'O KOJIOJLIA

Heab paGorei: 1. HayuuThCS pabOTATH C TUTEPATYPOK;
2. Hay4YUTbCA BBIYEPUMBATH CXEMY TPyOUaTOro KOJOo1a.
3HAHUA (aKTyaau3alus):
— TepeoBbIe TEXHOJIOTUH U COBPEMEHHOE 000PY/10BAHUE;
— OCHOBHBIE THUJPOTEXHUYECKHUE COOPYKEHHS, UCIOJb3yeMble B CHCTEMax
BOJIOCHA0KEHUS ¥ BOJIOOTBEACHMUS;
— CoopyskeHus 15l IpreMa MOoJ3eMHbBIX BO/I.
YMEHMSA:
— paboTaTh ¢ HOpMaTUBHBIMU JOKYMEHTaMH,
— BBIIOJHATP U O(GOPMIIATH PpacyeThl MPOEKTUPYEMBIX IJIEMEHTOB CHCTEM
BOJOCHAOKEHUS
- IPUMEHSATh COBPEMEHHbIE TEXHOJIOI'MH CTPOUTENBCTBA CUCTEM BOJIOCHAOKEHUS

1 BOJIOOTBEACHHUS.

Iopsinok BbINOJHEHUSI Pa0OThI:
1. Beraeptuth cxemy TpyOUaTOro KoJoua.
2. Onucars TEXHOJIOTUIO MOHTAXA.

3. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

TpyOuaTeie KOJOILBI MPUMEHSIOT B OCHOBHOM IpU TIyOOKOM 3ajeraHuu
BOJIOHOCHBIX IIJJACTOB W 3HAYUTEIBHOM MX MOIIHOCTU. /[Mamerp Takoro kojonna

JOJDKEH OBITh HEOOJBIITHMM, HO C OTHOCHUTEIHHO OONBINON IJWHOW BOIOMPHEMHOU



yacTh. TpyOuaTble KOJOAUBI CIIyXaT AJId HOJbeMa IMOA3EMHBIX BOJ, Kak Oe3Ha-

IMOPHLIX, TaK U HAITOPHLIX.
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Pucynok 1 - Cxema tpyOG4aToro xouoaia
1 - ycthe (OrosioBOK); 2 - ¢cTBOJ; 3 - GuibTp; 4 - OTCTOMHUK;
5 - BOJIOHOCHBIH CJIOH; 6 - o0camHas TpyOa; 7 - maxra.
CoopyXaroT TpyOUdaTble KOJIOAIBI MyTeM OypeHusi ckBaXuH. CTEHKH KOJIOIA
VKPEIUSIIOT 00CcaTHBIMU TPyOKaMHU, BHITIOJTHEHHBIMU U3 CTalH, acOeCTOIEMEHTa WIIH
oy TUIeHa. JIIsS BOJMOCHAO0XEHUS KPYIHBIX HACEICHHBIX IYHKTOB WA CEllb-

CKOXO3SMCTBEHHBIX COOPY>XEHUM YCTPAWBaIOT HECKOIBKO TPyOUaThIX KOJIOJLEB,

KOTOpbIE O0BEANHSIOT B OOIIYIO0 CUCTEMY BOJIOCOOPHBIX COOPYKEHHIA.
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Ha pucynke 1 mnoka3aHo yCTPONCTBO pacnpOCTPaHEHHOIO TPyOYaTOro
konoana. OH COCTOUT U3 BOJONMPUEMHON YacTH - (PUiIbTpa, BOJOMOIbEMHON YaCTH -
CTBOJIA 2 U YCThA - OrOJIOBKa 1.

[lepByto KONOHHY o0OcagHbIX TpyO 6 OMyCKalOT A0 BEpXHEHl TIpaHULIbI
BOJIOHOCHBIX TOPOJ, & 3aT€M OIYCKalT TPyObl MeHbIlIeTo quameTrpa. X moBoasar a0
HIDKHEW  TpaHUIBl  BOJOHOCHBIX  CIIOEB M HECKOJBKO  3ariyOJsiioT B
BOJOHETIPOHUIIAEMbIE TMOPOAbl. ECin BOAOHOCHBIM CJIOM pacroyioxkeH TIyOOoKo, TO
MPUMEHSIIOT 00cCajHble TPYyObl C MOCTENEHHO YMEHBIIAIIUMCS JHUAMETPOM, TpHU
ATOM KOJIOJIEI] MPUOOPETAET TEICCKOMUUECKUN BU/I.

BepxHsisi yacTh KOJOHHBI 00CagHBIX TpyO JOKHA BBICTYIATh HAaJl IOJIOM
maxTel 7 He MeHee yeM Ha 500 mM. OrojoBOK CKBaXXWHBI JEJNAIOT T€PMETHUYHBIM,
9TOOBI 3arpsi3HCHHS HE TOoNajaid B MEXKTpyOHOe mpocTpaHCTBO. Haja maxToii
YCTPaWBAOT MaBUJIbOH, B KOTOPOM  pPa3MEIIAIOT  DJIEKTPOOOOpPYJOBaHUE U

KOHTPOJIbHO-U3MEPUTENIbHBIE TPUOOPHI.

& |f" &

Pucynok 2 - @unbTphl TpyOUaTHIX KOJOIIICB
a - ceTyaThii; 6 - rpaBUMHO-TIECYAHBIN; B - IIITAMIIOBAHHBINM;
1 - 3amok; 2 - HanguabTpOBss TPyOa; 3 - Kapkac puibTpa; 4 - ceTka; 5 - OTCTONHUK;
6 - mpoOka; 7 - canbHUK; 8 - MEeTAIITHYECKass Kop3uHa; 9 - puibTpytomas 3aceinka; 10

- Menkuil TpaBuid; 11 - koxyx; 12 - nepeMbIuka.
11



B TpyOuaThix KOJOALIAX B 3aBUCHUMOCTH OT THIA BOJOBMEILIAIOLIUX MOPOJ U
IJIyOMHBI CKBKMHBI MPUMEHSIOT (QUIbTPbl (puc. 2a, 0, B): ceTyaThble, IPaBUITHO-
necyaHble, IITAMIIOBAHHBIE, IIIEJIEBBIE U TPOBOJIOYHBIE.

CertyaThlii (PUIBTP COCTOUT U3 BepxHEH, paboueil U HIKHEHN yacTell. Bepxuss
HaAGUIBTPOBas YacTb HMMEET MPOpe3u IJsi ONyCKaHUS M YCTaHOBKH (UIIbTpA.
Pabouas vacte QunbTpa npeacrapiser nepGopUpoOBaHHBIN Kapkac 3 co COUPAIbHO
HAaMOTAHHOW MPOBOJIOKOM; paccTosiHMe Mexay BuTkamu 5...10 mm. Ha mpoBosioky
HaKJaJbIBaeTCs JIaTyHHas WK cTajbHas ceTtka 4. Uepes3 meppopupoBaHHBIN KapKac
¢unbTpa BoJa MOCTyNaeT B CKBaXUHY. OTCTOMHUK 5 B HIKHEW YacTu MpeAoXpaHsIeT
OT MPOHUKHOBEHHMSI B KOJIOJEI] MENIKUX YacTUIll rpyHTa. [IpuMeHstoT Takke QUiIbTphl
U3 TOJIMATUIICHOBBIX TPYO C HAIUIABICHHOW CTEKJIOTKAHbIO U (QUIBTPHI U3 nephopu-
POBaHHBIX acOECTOLIEMEHTHBIX TPYO C MOJIMAMUAHOW WM HEWJIOHOBOM CETKOM.
['paBuitHo-niecyanblii GUABTP HMeeT nephopUpoBaHHYIO TPYyOy 2, BOKPYT KOTOPOW
YCTaHOBJIEHbI METAJIIMYECKHUE KOP3UHBI 8 ¢ GUIBTPYIOLIEH 3aChIIKON 9 U3 KpYNHOTO

IIECKa U MCJIKOT'O I'paBU:A Pa3MCPOM HEC MCHEC 50 Mm.

KoHTposbHbIE BONIPOCHI
1. Ilepeuncnute BUABI BOA03a0OPHBIX COOPYKEHUH, TPUMEHSIEMBIX g 3abopa
MOJ3EMHBIX BOJ.

2. [Ipu kakuX yCIOBUSX MPUMEHSIETCS TPyOUaThIid KOIoaeI?
Jlureparypa:

1. CIT 31.13330.2012 (¢ wm3menenusmu Nel,2) co CHull 2.04.02.-84*
Bonocna6xenne. Hapyxubie cetr U coopyskenus. - M.: ®I'VIT LIIII, - 80 c.
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IHNPAKTHUYECKAS PABOTA Ne3

HA3BAHUE TPAKTUYECKOM PABOTHBI: BLIFOP METOJIA OBPABOTKU
1 COCTABA COOPYXXEHUU

Heab paGorei:1. HayunThCs paboTaTh C IUTEPATYPOH;
2.CpaBHUTh  KaueCTBO  HMCXOJHOM  BOJAbI €  TpeOOBaHUSAMU
noTpeOuTenei;

3. Ha3HAYUTh TEXHOJIOTHYECKYIO CXeMy 00paOOTKH BOJBbI.

3HAHUA(AKTyamu3aIms):
— TpeOOBaHMs,  MpEeAbSBIsIEeMble K  NPUPOJHBIM  BOAAM  Pa3IUYHBIMU
BOJOTIOTPEOUTEIISIMH;
— CIIOCOOBI yJIy4lIEHHs] Ka4e€CTBa BOJBI.
YMEHMSA:
— paboTaTh ¢ HOpMaTUBHBIMU JOKYMEHTaMH,

— pa3pabaThIBaTh TEXHOJIOTHYECKHE CXEMbl OUUCTKH MPUPOJIHBIX.

IMopsinok BbINOJHEHHST Pa0OTHI:
1. TlogoOpaThk CIpaBOUYHYIO TUTEPATYPY;
2. CpaBHUTB KaueCTBO UCXOHOM BOJIBI C TpeOOBAaHUSIMU MTOTPEOUTENEH;
3. Ha3HauuTh TEXHOTOTUUYECKYIO CXeMy 00pabOTKH BOJBI U 3apUCOBATH €.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

Bp10op MeToaa 00padOTKHM BOABI U COCTABA OYUCTHBIX COOPY KeHUI

Meton 00paOOTKHM BOJABI M HEOOXOAMMBINM JJIi 3TOTO COCTAB OYMCTHBIX

COOPY)KGHI/II\/,I YCTaHaBJIIMBAKOTCA B 3aBUCMMOCTH OT IMPOU3BOAUTCIIBHOCTU U Ka4CCTBA
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BOJIbI B UCTOYHUKE, OMPENIENIeMOro (PU3NKO-XUMUUYECKUMHU U 0aKTePUOIOTHUYECKUMHU
nokazarensiMu U TpedboBanusimu CanlluH 2. 1. 4. 1074-01 «IlutheBas BoOAa.
['uruenuyeckue TpeOOBaHUS K KAdeCTBY BOJbI LIEHTPAJU30BAaHHBIX CHUCTEM
BojlocHa0keHus1. KoHTposih kKauecTBay.

Meton 00paOoTKM BOJBI O€3 MPUMEHEHUS KOAryJsiHTa BO3MOXKEH TOJIBKO MPHU
IIBETHOCTH BOJIbI B UICTOUHHKE BOJIOCHAOXKeHUsI 10 S0° 1 Tpu HEOOJIBIIIOM €€ Pacxojie
(m0 5000 m%/cyT).

Meton 00pabOTKH BOJBI C MPUMEHEHUEM KOAryJISHTOB HCHOJb3YETCS TPH
000 IBETHOCTH M MyTHOCTH BOJbI B UCTOYHUKE BOJIOCHAOKEHUS ¥ TIPU PA3TUIHOM
IPOU3BOUTEILHOCTH OYUCTHBIX COOPYKCHUH.

CoctaB 0OBEKTOB CTAHIIMH BOJIOMOATOTOBKM 3aBHCUT OT MeToAa 00paboTKH
BOABl. B 3aBHCUMOCTH OT A3TOTO TEXHOJOTHYECKHE CXEMbI MOAPA3ICIAIOTCS Ha
Oe3peareHTHbIE U peareHTHbIe. Kpome 3TOro ouncTKa BOJbI MOKET OCYIIECTBIISITHCS
10 OJTHOCTYIIEHYATON WJIM JABYXCTYIIEHYATON CXeMaM B 3aBUCUMOCTH OT KOJMYECTBA
OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB.

[IpumepHBIE CcOCTaB OCHOBHBIX TEXHOJIOTHUYECKHX COOPY>KEHUU ClIeyeT
IPUHAMATH B COOTBETCTBHH ¢ [1, Tabm. 15].

[Ipumenenue peareHTHON O0O0pabOTKU MpeayCMAaTPUBAIOT HCIOJIb30BAHUE
KOAryJITHTOB U (DJIOKYJSHTOB 111 3()PEeKTUBHOTO OOECIBEUMBAHMS W OCBETICHUS
BoAbl. [l 0OpaOOTKM BBICOKOLIBETHBIX BOJI BO3MOXKHO TNPUMEHEHHE TIpolecca
MPEeIBAPUTETHFHOTO YaCTUYHOTO 00ECBEUNBAHUS C TIOMOIIIBIO OKUCTHTEICH.

[IpucyrcTBre B Boae Bojoema (uTo- M 300IuTaHkTOHA Oosee 1000 wi/mn
TpeOyeT BBEIEHHS B TEXHOJOTHYECKYIO CXEMYy CICIHAIBHBIX COOPYXCHHH TI0
MpeABAPUTEILHOMY OCBETICHUIO UCXOTHOU BOJIBI.

st ymaneHuss w3 BOABI TMOBBIICHHBIX KOHIIGHTpAIlMK JKelie3a, MapraHIa,
dTopa u APYyruX MpUMEce B TEXHOJOTUUYECKOW CXeMe HEOOXOIUMO MPETyCMOTPETh
MeTOZbl OOpabOTKM BOJIbI, HAIMpPABJICHHBbIE HA WX CHWKEHHE B COOTBETCTBUU B
TpeboBanusamu aeiictBytromiero CanlluHa.

YcrpaneHue NpuBKYCOB M 3aaXx0B MIPUPOHON BOJII MOXKET OBITH 00€CTIEUEHO

C MIOMOIIBIO OKHUCINTCIBHBIX 1 aI[COp6I_II/IOHHI)IX MCTOOOB.
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KoHTpoJbHBIE BONIPOCHI
1. VYkaxuTe OCHOBHBIE MapaMeTPhl BOJIbI, ONPEAEIIAIOIINE CIOCO0 €€ OUMCTKHU.
2. llepeuncnaute OpraHoOIENTHYECKUE TOKA3AaTEIU BOIBI.

3. VYkaxuTe Ha3HAUYEHUE KOATYJSHTOB U (DJIOKYJISIHTOB.

Jlureparypa:
1. CIT 31.13330.2012 (¢ wusmenenusmu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapysxubie cetn u coopyxenus. - M.: ®I'VIT LTI, - 80 c.
2. CanlluH 2. 1. 4. 1074-01 «IIutkeBas Boga. [ uruennueckue TpedOBaHUS K

Ka49CCTBY BOJbI HCHTPAIN30BAHHBIX CUCTCM BOIIOCHa6)K€HI/I$I. KOHTpOJII)

KadycCTBa».
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IHNPAKTUYECKASA PABOTA Ne4

HA3BAHUE NPAKTUYECKOM PABOTBI:OIIPEJEJIEHUE JO3bI
PEAT'EHTOB

Heab pabGoTbl:ONpenenuTh 03bl KOAryJjsHTa, (JIOKYJSHTA, MOJIIETIaYMBaIOIINX
peareHTOB.
3HaHMS (aKTyaau3anus):
— PpEareHTHOE XO03MCTBO;
— KOaryJIMpOBaHHE MPUMECEH BOJIBI.
yMeHHUS:
— paboTaTh C HOPMATUBHBIMU JIOKYMEHTAMU;
— BBIIOJIHATE M OQOPMIIATH pacyeTbl MPOEKTUPYEMBIX JJIEMEHTOB CHCTEM

BO,ZIOCH&6)K€HI/I5[ H BOJOOTBCACHMS.

Ilopsinok BbINOJIHEHHS PA0OTHI:
1. Onpenenuth 703y KOATYJISHTA;
2. Onpenenuts 103y (HIOKYISHTA;
3. Ompenenuts 103y MOAIICIAYNBAIONINX PEAareHTOB.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

Omnpene/ieHne pacyeTHbBIX 103 PeareHTOB
[Tpu 06paboTKe BOIBI C IOMOIIBIO PEAreHTOB, B 3aBUCHMOCTH OT MOKa3aTese
KauecTBa BOJII B HCTOYHHKE, HEOOXOAMMO TPUMEHATH CHOCOOBI XUMUUYECKOU
00paboTKH, pEKOMEHAYyEeMble HOPMATUBHOM JuTEeparypoii [1].
PacueTHpie = 10O3bI  peareHTOB  YCTaHABJIMBAKOTCA  HA  OCHOBAaHUM
TEXHOJIOTUYECKUX HCCIEAOBAHUN WIM 1O pe3yibTaTaM pabOT OYUCTHBIX

COOPY’KCHUH B AaHAJOTHYHBIX YCJIOBUAX. /I OPMEHTUPOBOYHBIX PACUYETOB MPHU
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pa3pabOTKe TMpOEKTa MaKCUMaJbHbIE U CPEIHEroJIOBbIE J03bl KOAryJsiHTOB,
BBIITYCKAEMBIX B HACTOSAIEE BPEMS MPOMBINIIEHHOCTHIO, JOMYCKACTCS OMpPEACsITh
cleayIoIMuM 00pa3om:
— o3y Oe3BomHoro koaryisHta B pacuere Ha Alx(SOa.)s, FeCls, Fex(SO.)s mpu
00paboTKe BETHBIX BOJI Ompeaessitor 1o [1, Tadmn. 16];
— 11 00pabOTKHU IIBETHHIX BOJ 103y peareHTa Onpeaesior no Gopmye
=414,

rae Jx— mo3a koaryJisiHTa B pacuete Ha O€3BOHBIN MPOYKT, MI/JI;

I — 1BeTHOCTH UCXOAHOM BOJABI B Tpaycax MIATHHOBO-KOOAIBTOBOM IIKAJIBI.

[Ipu oxHOBpEMEHHOM COJACPKAHMM B BOJE MCTOYHHUKA BOJOCHAOXKEHUS
BEIIECTB, 00YCIOBINUBAIONINUX [IBETHOCTh U MyTHOCTh, IPUHUMAETCS OOJIbIIas U3 103.

B nomnonHeHne K OCHOBHBIM KOAryJsiHTaMm sl MHTEHCHU(UKAIMKM mpoliecca
KOAryJsiuu  MpUMEHSIOT  QuiokynsHThl. Haumbonee pacmpocTpaHeHHblE Ha
CErOHAIIHUN NeHb (QUOoKyIsHThL: mnonuakpuiaMu (ITAA) u akTuBHas KpeMHeEBas
kuciota (AK).

PacuetHass mo3a (QuokyisHTA TpU MPOSKTUPOBAHUU NPUHHMAETCS B
3aBUCUMOCTH OT MECTa €0 BBEJICHHUS CIACAYIOIIUM 00pa3oM:

a)no3a nommakpuiamuaa (ITAA) B nepecuere Ha 100% -b1ii IPOAYKT:

- IIPU BBOJIE TIEpe]l OTCTOMHUKAMU WIIH OCBETIUTENISIMHU CO CJIOEM B3BEIIEHHOTO
ocaJika IPUHUMAETCS B COOTBETCTBUU ¢ [1, Tadm. 17];

- Iipu BBOJIC Tiepen (GuUIbTpaMu WM JByXcTyrneHndaTtoi ounctke — 0,05 ... 0,1
MrI/11;

- TIpU BBOJIC TEpea KOHTAKTHBIMU OCBETIUTEISIMU WM (DUIbTpaMu Tpu
OJTHOCTYTICHUATOW CXeMe OYHCTKH, a Takke nepen npeduiabrpamu — 0,2 ... 0,6 mr/im;

0) no3a akTuBHpOoBaHHON KpeMHEKUCIOTH (AK) B mepecuere Ha SiO;.

- IpU BBOJIE NE€pe]l OTCTOMHUKAMU WUJIM OCBETJIUTENISIMU CO CJIOEB B3BEILIEHHOTO
ocajka g BOJAbl ¢ TemmepaTrypoil 6onee 5 ... 7°C — 2..3 Mr/a, ¢ TeMmmeparypoi
menee 5...7°C — 3..5 mr/m;

- pu BBOJIE iepe puiibTpaMu IpyU ABYXCTYIEHYATOW OYUCTKE, a TAKXKE Mepe

npedunbTpamu — 1...3 Mr/m;
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- TIp¥ BBOJIE TIepe]l KOHTAKTHBIMH OCBETIUTEIAMH Wiau Quibtpamu — 1...3
MTI/]1.

@DIOKYNISHTHI CIIEAyeT BBOAWTH B BOMY TOCHIE KoaryisHrta. [Ipum ouucTtke
BBICOKOMYTHBIX BOJI JOITyCKaeTCs mojavya JIOKYJISHTA 10 KOaryJsHTOB.

JUts  ynydmieHwsl  mporiecca  KOaryJsiuu HW  OOCCIIBEYMBAHHS  BOJIBI
MMOBEPXHOCTHBIX HMCTOYHMKOB, a TAKXKe JUIS YJIYUIICHHS CAaHUTAPHOTO COCTOSHUS
OUYHCTHBIX COOPYXEHUH pekoMeHayercss [l] Tpou3BOaUTH MpeaBapUTEILHOE
xJjiopupoBanue. J[03y Xmopcoaepkanux peareHToB (10 aKTUBHOMY XJIOPY) CJEAyeT
OpUHUMATH B npeaenax 3...10 mr/m.

Jist  yiydiieHWss Tporecca  XJIOmbeoOpa3oBaHHMS TPH  HEJIOCTATOYHOM
IICJIOYHOCTH  BOJABI €€ CIeAyeT IMO/IIe/iaunBaTh. Jlo3a MoIesaurBaroniero
peareHTa onpeaensercs 1mo Gopmysie

M=Ky (A€ - o) +1,
rae Ky- xoaddunment, paBubiit g uzectu (mo CaO) 28, mas compl (NaCOs)- 53;
J- MakcuMalibHas 71032 0€3BOJHOIO KOAryJisiHTa B TIEPHOJ MOAIIEITAYUBaHUs, MT/I;
e,KBUBAJICHTHAasi Macca Oe3BOJHOIO KOaryJsHTa, MI/MI-3KB, TpUHAMaeMmas Jis
Alx(SO4); - 57, FeCls — 54, Fey(SO4); — 67; 1lo- MUHMMAIbHAS IIETOYHOCTD BOJIBI,
MT-3KB/JI.

B ciywae ecim koHIeHTpanus ¢GTopa B BOJE HCTOYHHKA BOJIOCHAOKCHHS
cocrapnsger meree 0,5 mr/i, HEOOXOAMMO MPEeAyCMATPUBAThL (PTOPUPOBAHKE BOJBI U
TEXHOJOTHYECKYI0O CXEMYy YCTaHOBKH DPEKOMEHAYeTCs NpHHHMATh corjacHo [,
npui.6].

dTopupoBaHue BOJIBI OCYIIECTBIISIETCS bTOopUCTHIM HaTpHUEM,

KpeMHeTopucThIM aMMOHHUEM. [[03a dTOpcomepxKaIIero peareHra onpeaesieTcs mo

dbopmye

—_ 100=100
Tly=[ma (P22,
rae M- kodbPUIMEHT, YYUTHIBAIOIIMM MOTEPH HAmopa B 3aBUCUMOCTH OT MeECTa

BBoJla peareHTa. [lpm BBeneHuu (TOpCOAEPIKAIIETO peareHTa IOCIe OYUCTHBIX
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COOpy>keHuid M = 1, nepes CKOPbIMU (DUIBTPAMH UM KOHTAKTHBIMUA OCBETIUTEISIMU

m=1,1;

o- HeoOxoauMas KOHULEHTpalus (Topa B NUTHEBOM BOjAe, NMpUHUMAaeMas B

npeaenax 0,7 ... 1,2 MI/a B 3aBUCUMOCTH OT KJIIMMATHYECKUX YCIOBUH;

(F) — conmeprxanue ¢ropa B UICXOIHOM BOJIE, MI/JI;

K — conepxanue ¢propa B uuctom pearenre (tadum. 1), %;

C¢ — cofiepKaHUE YUCTOTO BEIIECTBA B TEXHUYECKOM MPOAyKTe (Tadu. 1).

Tabnuua 1 - @Topcoaepxalire peareHThl, IpUMEHsIEMbIe PU 00pabOTKE BObI

HaunmenoBaunue
peareHTa

Conepxxanue

¢Topa B UMCTOM

Conepxxanue

YUCTOI'O

TEXHUYECKOM NPOAYKTE, %o

BCIICCTBA B

BEILECTBE, %0 Bricimii 1-i1 copT 2-i1 copT
copT
Hatpuii ¢pTopuctslii 45 94 84 80
Hatpuii 60 98 95 98
KPEeMHE(TOPHUCTHIH
AMMoOHUH 64 - - 93
KPEMHEPTOPUCTBHII

KoHTposbHbIE BONIPOCHI

1. HGpG‘-II/ICJ'H/ITe OCHOBHBIC BHJbI KOAI'yJIAHTOB, IMPUMCHACMBLIX MOJIsI OYHCTKHU

BOJbI U YCJIOBHA UX BBOJA.

2. Tlepeuncnute OCHOBHBIE (JIOKYISHTOB, IPUMEHSIEMBIX JJIsl OYUCTKU U yCIIOBUS

HNX BBOJA.

Jlureparypa:

1. CIT 31.13330.2012 (¢ wusmenenusmu Nel,2) co CHull 2.04.02.-84*

Bonocna6xenue. HapyxHubie cetu u coopyxenus. - M.: ®T'YII LTI, - 80 c.

2. CanlluH 2. 1. 4. 1074-01 «IIutbeBas Bona. [ urnennueckne TpeOOBaHUS K

Ka4CCTBY BOJbI ICHTPAIN30BAHHbLIX CUCTCM BOI[OCHa6)KeHI/I$I. KOHTpOJ'IB

Ka4y€CTBa».
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IHNPAKTHUYECKASA PABOTA NeS

HA3BAHUE MPAKTUYECKOM PABOTBI:BLIFOP 1 PACUET
CMECHUTEJEN U PACIIPEJIEJIUTEJIEN PEATEHTOB

Leap padoOTBLI:B 3aBUCUMOCTH OT NPOU3BOAUTEIBHOCTH M BBOAUMBIX PEArcHTOB
noo0paTh KOHCTPYKIMU CMECUTENS W pPACHPEEIUTENsi PEareHToB, HCIOJIb3Ys
CIIPaBOYHYIO JIUTEPATYPY [1], BEITOIHUTE PacyérT.

3HAHUA (aKTyaau3alus):

— CwMmelleHue peareHToB ¢ 00pabdaTeiBaeéMoil BOJOM

YMEHHS:

— paboTaTh ¢ HOPMATUBHBIMU JOKYMEHTaMU;

— BBIIOJHATH U O(GOPMIIATH pacyeTbl MPOEKTUPYEMBIX JJIEMEHTOB CHUCTEM

BO,ZIOCH&6)K€HI/I5[ H BOJOOTBCACHMS.

IMopsaaok BbINoOJIHEHUsI Pa0OTHI:
1. TlogoOpaThk CIpaBOYHYIO JUTEPATYPY ISl pacu€Ta CMECUTEIS.
2. B 3aBUCUMOCTH OT IPOU3BOJIUTEILHOCTH U BBOJUMBIX PEareHTOB, 0100paTh
KOHCTPYKIIHIO CMECUTES.
3. OmpenenuTs OCHOBHBIC MTAPaAMETPHI CMECUTEJIS.
4. 3apucoBaTb CXeMY CMECHUTEIS.

5. OTBETUTH Ha KOHTPOJBHBIE BOIIPOCHL.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

PacuéT cmecuresieit

CwmecuTenu npeaHa3HaueHbl sl OBICTPOTO W PAaBHOMEPHOT'O pacrpeieieHust
peareHTOB B 00beme oOpabaThiBaeMOW BOJbI, UYTO CHOCOOCTBYeT Ooiee
0JIarOonmpusITHOMY TMPOTEKAHHWIO MOCHeayomux peakuid. [ns  sddexTtuBHOrO
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CMEILICHUSI peareHTOB ¢ oOpabarbiBaeMoil BOJIOM HEOOXOAMMO OO0ECIEeUnuTh
TypOyJIECHTHOE ABU)XEHHE €€ MOTOKaA.

CMecuTenbHbIE yCTPOUCTBA 10 MPUHIIMITY UX JEHCTBHUS MOTYT OBITh pa3/ieiiCHbI
Ha JIBa OCHOBHBIX THIIA:

— TUApABINYECKUE, B KOTOPBIX TypOYJIEHTHBIA MOTOK CO3JAeTCS CY>KEHUSMHU
WIH JBIPYATHIMH TIEPETOPOAKAMHU;

— MEXaHWYeCKHe, B KOTOPHIX TypOynH3aiusi MOTOKa JOCTUTAETCS BpallleHUEM
JIOTIACTEH MITU TPOTIEIUIEPOB IEKTPOIBUTATEIIEM.

K pekoMeHIOBaHHBIM [UIsl TMPOEKTUPOBAHHUS OTKPBHITHIM THAPABIUYCCKIM
CMECHTEIISIM OTHOCSITCS BIpYAThIE, IEPEropoayaThie, KOPUAOPHBIE, BAXPEBHIC.

Beibop THma cmecuTenss JOMKEH OOOCHOBBIBATHCS ~ KOHCTPYKTHBHBIMHU
COOOpaKCHUSIMH M KOMITOHOBKOW TEXHOJOTUYECKUX COOPYKEHHUU CTAHIIUU C YIETOM
ee MPOM3BOIUTEIHPHOCTH B METO1a 00pabOTKH BO/IHI.

PacyeT meperopoa4aToro cMecHTeIsI

[leperopoguaTeie CMECHTENM TMPUMEHSAIOTCS Ha OYHUCTHBIX COOPYKEHHSIX

0 500...600 m%4. O oo
IPOU3BOUTEIBLHOCTBIO HE OoJiee M°/4. OHU TIPEACTABISIOT COOON JIOTOK
OpSIMOYTOJILHOTO cedeHust ¢ Tpemsi neperopoakamu (puc. 3). Paccrosinue mexmy
NEPEropoKaMyi PaBHO JBOWHOW MmMpuHE J0TKa. CKOPOCTh JBMKEHHUS BOJABI B

cmecurene V mpuaumaetcs cornacto [1] ot 0,7 mo 0,5 M/c.
[Tnomaasr cedenus n0TKa onpeaenseTcs mo Gopmyiie
f, =qc/V,.
[IprHAB BBICOTY CIIOA BOJBI B KOHIIE CMECHUTENS MOCIE MEPErOPONOK HH paBHOU
0,5 M (mMuHuManbHas gonmyctumas BenuuuHa 0,4...0,5 M), muUpuHA JOTKa
ompenensercs mo Gopmyie
B, =f/H.
[lotepn Hamopa B KaXIOM CYXEHUU NEPEropoavaToro CMECHUTENs Mpu
ckopocTu B HUX, V. = 1 M/c,onpeaensrorcs mo hopmyrie
hc = VCZ/ Zg

OHpeIleJIeHl/Ie CY’KCHHBIX IPOX010B 1Jifd BOAbI

[Tnomane CyKEHHBIX MPOXOIOB B IEHTPAIBHON MEPETOPOIKE OMPEILISIETCS 1O
bopmyiie

fu = 0,5 qC/VC .
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BricoTa cost BOJibl HUKe LEHTPAIBHOM EPErOPOAKHU OIpeaessieTcs no Gpopmye
ho= H+ h,
['myOuna 3aTorieHus: MpoXoA0B OT YPOBHS BOJABI 10 X BEpXa JIOJKHA OBITh HE
menee 0,1...0,5 m. BpicoTa KaXX1oro u3 JByX OOKOBBIX MPOXOJOB B LEHTPaJIbHOU
NIEPErOPOJIKE COCTABIIAET

[IupuHa Cy>keHHOTO OOKOBOTO MPOXOa ONpeeseTcs o Gpopmyiie

B mepBoil M TpeTheil MeperopoAkax yCTPauBarOTCS IO OAHOMY CYKEHHOMY
POXO/Ty, TIIOIIAIb KOTOPOT0 ONpenensiercs no popmyse

f1,3= q./Ve.

O6HII/I€ IMOTCpHU HAIlOpa B CMCCHUTCIIC COCTABAT

h - 3he
—
O
\
—2h,

Pucynok3 - Cxema meperopoayaToro CMeCHUTENs

Pacuer BEPTHKAJIBbHOI'0 BUXPEBOI'0 CMECHUTECJIA

BuxpeBbie (BepTUKAJIbHBIE) CMECUTENIN MOTYT YCTPAUBATBhCS KPYTIbIMU HIIH
MPSIMOYTOJBHBIMU B TUTAHE ¢ KOHUYECKUM WIH ¢ TUPaMUJAIbHBIM JTHUILEM, C YTJIOM
Mexay creHkamu auuma 30...40° (puc. 4). Tloxsox BOABI B BUXPEBOH CMECHUTENb

ciaeanyer npcayCcMarpuBaThb C60Ky B HWXHIOIO HAKJIOHHYIO KOHHMYCCKYIO WJIH
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NUpaMUAAIbHY0 4acTb. CKOPOCTh BBIXOJA BOJBI M3 MOABOJALIErO TpyOOmpoBoaa B
HIKHIOIO 4acThb MNpuHUMaeTcs B mpegenax 1...1,2 M/c, CKOpOCTh BOCXOIAIIErO
MOTOKAa BOJIbI HA YPOBHE BOAOCOOpPHOTO ycTpoiicTBa (BBepxy) cmecurens 0,025 m/c,
CKOPOCTh JIBIJKEHUSI BOJIbI B KOHIIE BOJIOCOOPHOIO JIOTKA MpUHUMAaETcs paBHOM 0,6
M/C.

JIaHHBIA THUI CMECUTENs] NPUMEHSETCS Ha OYUCTHBIX COOPYKEHMSIX Kak
CpelHeW, Tak W OOJIbIIOW NPOU3BOJUTEIBLHOCTH NpPH YCIOBUU, YTO HA OJIUH
CMeCHTENb OyeT IPUXOAUTHCS pacxo Boakl He 6onee 1200...1500 m%/u.

B cMmecurene cienyer npeaycMmaTpuBaTh NEpeIuBHON TPyOONpPOBOJ, a TaKXkKe
TpyOONPOBO/ JIJIsl ONIOPOKHEHUS U BBIITyCKa OCAKa.

Pacuer cmecuTenst CBOAMTCS K ONPENENICHUIO €ro JMHEHHBIX pa3MepoB.

2

HJ'IOIIIa}II) TOPHU30HTAJIBHOI'O CCUCHUA, M™, B BerHeﬁ HaCTHu CMCCHUTCIIA

_4q9
Fg—V ,
6
rae  — u4acoBoil pacxom Boabl, M3/4; Ve CKOpOCTh JBMXKEHHS BOJBI B

IpSIMOYTOJILHOM YacTu, M/4.
JJist KBaipaTHOTO B IJIAHE CMECUTES, IIIUPUHA, M, B BEpXHEU 4acTH

be =/ Fs .

Pa3Mepsl HIKHEW dYacTH CMeCUTENIs NPUHUMAKOTCS MCXOJsd U3 pa3Mepa
MOIBOJISIIIIETO TPYOONPOBOA, JTUAMETP KOTOPOTO MPHUHSAT MO CKOPOCTH JIBUKCHUS
Boael 1...1,2 wm/c. BeicoTa, M, HIKHEHW, NHpaMHUIAIbHOW, YaCTH CMECHTEIIS
ompenensercs mo Gopmyie

1 o
hy, 25(66 _GH)Ctg§:

rae 6, — IIMPUHA HWXHEWM YaCcTH CMECHUTENsA, paBHAs JAUAMETPY IOJAIOIIETO
TpyOOIIpOBOIA, M; & — YTOJI MEXAY HAKJIOHHBIMU CTCHKAMH JHUIIIA.

3

O6bem, M°, TUpaMUIAIBHON YaCTH CMECHUTEIS OTpeiesieTcs o Gpopmyie

1
W, =;hH0fe+fH+\/J%fH).

[onubIi 066eM, M3, cMecHTemns

W_qllt

60’

rjae t — Bpemsi mpeObIBaHUS BOJIBI B CMecHUTele, He 0oJiee 2 MUH.

O6beM, M, BEPXHEN YACTHU CMECUTENA
W,=w-w,
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Bricora, M, BEpXHEW 4aCTU COCTaBISAET

B pesynbTaTe pacuera BhICOTa BEpXHEH 4aCTH CMECHUTENIS JOJKHA OBITh paBHOM
1...1,5 M, eciiu hg monyumnace MeHbIe 1 M, TO HCOOXOAMMO CIENATh €€ MepecuéT
yBenn4uB Ve. Eciiu 1ipy OBTOPHOM pacueTe BelnYrHA Ng HEe MOMydnTCs 00jbIne 1 M,
TO JAHHBIA TUI CMECHUTENS HE MOAXOIUT JJISI PAacYeTHOro ciiydass U HEe0OXOIuMO

OPUHSTH IPYTrOd TUI CMECHUTEIIS.
[lonHast BeIcOTa, M, CMECUTEIIS OIpeaesieTcs Mo popmyie

H=h,+h,.
ds (bs )
4
R2 /];
e
3
<
¥
au
R 1 2
JTT
\ v 5
1

Pucynok 4 - CxemMa BUXpPEBOIO CMECHUTEINS
1- TpyGompoBOI AJIst OTIOPOKHEHUS U CITyCKa 0Ca/iKa; 2— TpyOOmpOBO/I MO1auu
MCXOJTHOM BOJIbI; 3 — TPyOOIPOBOIBI IIOJIaYU PEareHToOB; 4 — OTBOJAHON TPYOOIIPOBO/T

Pac4éT cOOpHBIX OTBOASIIUX JIOTKOB CMECHTEJIS

HJIOI]_IaIH) M2 ZKHNBOI'0 CCUCHUA JTOTKA OIIPCACIIACTCA 110 POPMYJIIC
2 9

w=—3 :
Vn-3600
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rae V — CKOpocTh JBHKEHHS BOJbI B JIOTKE 0,6 M/C; N — 4UCI0 BOJOCOOPHBIX JOTKOB
(0Ob14HO 2).
3anaBasich MMUPUHOMN JIOTKA 8, HAXOAUM BBICOTY CJIOSl BOJIbI B HEM 110 (popMmyie

W
h=—
8

VKIOH [OHA JOTKAa mpuHUMaerca pasHbiM | = 0,02. Ilmomans, M2, Bcex

3aTOIINICHHBIX OTBCpCTI/Iﬁ B CTCHKax C60pHBIX JJOTKOB COCTaBJIAICT

F__ 4
0 =\, AmA~~?

V, - 3600
rac VO — CKOPOCTH ABUKCHUS BOABI HCPEC3 OTBCPCTHUA, M/C.

3aﬂaBaHCB pasMepaMu OJHOTO OTBCPCTUA fO, HaxoauM HX KOJIHUYECCTBO IIO

dbopmye

_Fo
Ny =—
fo
PaCCTOHHI/IC, M, MC}KJIy OCsiIMU OTBepCTI/Iﬁ OHpCHCHHeTCH N3 COOTHOUICHUA
P./l
f 0 =
Ny

rae P,— BHYTpPEHHUM TIEpUMETP JIOTKA.
OTtBepcTHs pa3MeIarTcs 1mo 00OKOBOM MOBEPXHOCTH JIOTKA Ha riryoune 110 mm

OT BEpXHEW KPOMKH JIOTKA JO OCHU OTBEPCTHUH.

KoHTposbHbIE BONIPOCHI
1. Jaiite onpeneneHne CMECUTEIS.
2. OxapaktepusyiTe MOHATUE TYPOYIECHTHOCTH.
3. IlepeuncnuTe OCHOBHBIE BUIBI CMECHUTEICH.
Jlureparypa:
1. CIT 31.13330.2012 (¢ wm3menenusamu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. HapyxHbie cetu u coopyxenus. - M.: ®T'VIT LTI, - 80 c.
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INPAKTHYECKAS PABOTA Ne6

HA3BAHUE MPAKTUYECKOM PABOTBI:PACUET KAMEP
XJIOIIbEOBPA3OBAHUA

Heas paboTbl:onpenenuTb pa3Mepbl OCHOBHBIX 3JIEMEHTOB THMIPABIMYECKOU
KaMepbl XJI0Nbe0Opa30BaHusl.

3HAHUA (aKTyaau3alus):

— Kameps! xjonbeo06pazoBaHus

YMEeHHS:

— paboTaTh ¢ HOpMATHBHBIMU JOKYMEHTaMH,

— BBINIONHATP ©  O(GOPMIIATH pacyeThl MPOCKTHPYEMBIX JJIIEMEHTOB CHCTEM

BO,ZIOCH&6)K€HI/I5[ H BOJOOTBCACHMS.

IMopsinok BINOJHEHHST PA0OTHI:
1. B 3aBUCHUMOCTH OT IPOU3BOAUTEILHOCTA OYUCTHOW CTaHITNH, MTO100paTh
KOHCTPYKITHIO KaMephl XJIOMMbeOOpa30BaHus;
2. OmpenenuTh OCHOBHBIC TTapaMeTPhl KaMephl XJIOMbeoOpa30BaHUsI.
3. 3apucoBaTh cxeMy KaMephl XJI0MbeoOpa30BaHMUS.

4. OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

Pacyer kamep xJionbeo0pa3zoBaHus
Kamepsl xyonbeoOpa3zoBaHusi MpeaHa3HAYEHbl JUIsl MPOTEKAHUS (PUBUKO-
XUMHUYECKUX TPOIECCOB, OOYCIIaBIMBAIONINX OOpa30BaHUE KPYIHBIX, MPOYHBIX,
OBICTPOOCENAIONINX XJIOMBEB TUAPOKCUIA ATFOMUHHUS WIIN KeJle3a ¢ U3BJICKAEMbIMU
13 BOJbI TPUMECSIMHU.
VYcraHoBka KaMmep XJIOMbeOOpa3oBaHMs HEOOXoAMMa Mepel OTCTOMHUKAMU

pPa3MYHBIX  KOHCTPYKIMH. B  COBpEeMEHHOW MPAaKTUKE  BOJAOMOATOTOBKH
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MPUMEHSIETCSI HECKOJIBKO THUIIOB KaMmep XJIOMbeoOpa3oBaHUS: IMEPEeropoayaTsie,
BOJOBOPOTHBIE, BHUXPEBBIE, CO CIIOEM B3BEUIEHHOIO OCAaAKa, OTINYAIOIINXCA
cnocoOOM  TepeMelIuBaHusi BOABL, PEXUMOM (OPMUPOBAHUS  XJIONMBEB U
MPEIHA3HAYCHHBIX ISl PA3JUYHbIX TUIIOB OTCTOMHUKOB. IIpu ocBeTIE€HNM BOABI B
BEPTUKAIBHBIX OTCTOMHUKAX MPUMEHSIOTCS KAMEPbI BOJOBOPOTHOTO THUIA, KOTOPHIE
pacmonararoT B LEHTPaJbHOM 4YacTH OTCTOMHHMKA. B ciyyae WHCHONb30BaHUs
TOPU30HTAJIBHBIX ~ OTCTOMHHUKOB  NPUMEHSIIOTCA  MEPEropoayaTbie  KaMepbl
XJIONIbeOOpa3oBaHusl C TOPU3OHTAIBHBIM WM BEPTUKAIBHBIM JBHKCHHEM BOJIBI,
BUXPEBBIE KaMEPhI XJI0Mbe0Opa30BaHUs U BCTPOCHHBIE KaMePbl XJI0Mbe0Opa30BaHUS

CO CJIOEM B3BCIHICHHOI'O OCaAKa.

PacuéTt nmeperopoa4arsix KamMep XJIONbeoOpPa30BaAHUS

¢ BePTUKAJIBLHOH HMPKYJIALUEN BOAbI

B  meperopomuaThix  Kamepax  XJIONMbEOOpa3OBaHUS  YCTPAWBAIOT  PsIT
NIePEropoJIOK, 3aCTABJISIOIINX BOIY M3MEHSTH HAMPABICHUE CBOETO JIBHKCHHS JTHOO
B BEPTUKAIBHOW, MO0 B TOPH3OHTAJIBHOH TUIOCKOCTH, 4TO OOECIeunBaeT
HEOOXOAMMOE TIepeMEIIMBAaHUE BOJBI. [IpUMEHEHHE TMeperopoadaThix Kamep
XJIOMIbeOOpa30BaHUsl C BEPTUKATBHOW MUPKYJSAIMEH BOABI Ielecoo0pa3Ho TpHU
IPOU3BOJUTENLHOCTU OYUCTHBIX COOPYKEHHUI HE MeHee 6 ThIC. MY/CyT.

O06BEM KaMephI XJI0MTbe0Opa3oBaHus onpeaesieTcs mo Gopmyie

q,t

W= ,
60

rae t — BpeMs ipeObIBaHUs BOABI B KaMepe (I IIBETHBIX BOJ — 20 MUH, JIJIT MyTHBIX
BoJ — 30 MuH).

Bricota kamepbl xyonbeoOpa3oBaHus FH TPUHUMAETCS B COOTBETCTBUU C
BBICOTHOM CXE€MOM OYHMCTHOW CTaHIUeH, (PEKOMEHAYETCSd NPUHUMATh BBICOTY
KaMmephbl MPUMEPHO PaBHOU BBICOTE OTCTOMHUKA, T.€. 2...3 M.)

[Tnomanp kaMepsl XJI0MbeoOpa30BaHUs B IIaHE OIpeenseTcs no Gpopmyne

F=WH
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CxopocTh JBWXKEHHUSI BOJIbI B KaMepe V mpuHuMaercsa coriacHo [1, m. 6.54] u
paBua 0,2...0,3 m/c — B Hauane kamepsl u 0,05...0,1 m/c — B KOHIIE Kamepbl
XJIONbeoOpa3oBaHusI.

[Inomaae oxHON sAYEHKH KaMephbl XJONbeoOpa3oBaHMs OINpeAeNseTcss o
dbopmyie

f=0q,/3600 V

Uucno sueek B Kamepe COCTaBUT

n = F/.

B xaxxnom psay mo mmpuHe Kamephl pa3MmeliaeM, HarpuMep, o 6 sueek, a 1o
JUTMHE KaMepbl — MO #/6 sYeeKk B KaxaoMm psay. Torma oOliiee 4uciio MOBOPOTOB
MOTOKAa B KaMepe COCTaBUT

m =n/6 — 1.

Pa3Mmeps! ka0 ssueiiku B TutaHe AOJKHBI ObITh HE MeHee 0,7 x 0,7 M.

[lonnast mmpuna B u anuHa L kamepsl xyionbeoOpa3oBaHMs ONpenessieTcsl B
3aBUCUMOCTH OT IIPUHSTHIX Pa3MEPOB SUEEK M UX KOJIUYECTBA.

JleficTBUTENbHAST CKOPOCTh JBMJKEHHUS BOABI B Kamepe MpH (HaKTUUECKOU
rwiomanu sueiiku fi cocraBur

Vl:qq /3600 fl.
[ToTepu Hamopa B Takol KaMepe ONpeNeIITIoTCs 1Mo hopMmyie
h. = 0,15 V12m,
rae Vi — (daxkTudeckas CKOpPOCTh JABMKEHHUS BOABI B Kamepe, M — oOIee 4Yucio

ITIOBOPOTOB IIOTOKA.

Pacuer neperopoguaroii kKamMmepsbl XJ10Ibe00OPA30BaAHMS
€ TOPU30HTAJBLHON HUPKYJISAHEH BOIbI
[leperopoguaTeie  KaMepbl  XJIONIbEOOpa3OBaHUSI €  TOPU3OHTAIBHOU
UUPKYJSINAEN  BOJABI  NPHUMEHSIOTCS TNPU  NPOU3BOAUTEIBHOCTH  OYMCTHBIX
coopysxenuii He MeHee 40...45 Teic. M3/CyT.
Bricoty kamepsl, H, npuHumarot B nipenenax 2...3 m.

[Tnomanp kameps! onpenensercs mo popmyle (3.6.2).
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[upuna nepBoro kopupopa kameps! (puc. 6) nmpu Vi = 0,2...0,3 M/c B Hauaze

KaMephbl ornpezensercs no Gopmye

_ qy
B=-_qv
Y 73600V H

Io [1, m. 6.54] ckopocTh ABUKEHUS BOABI V B KOPUIOPAX JOJKHA YMEHbBIIATHCS
3a CU€T yBEJIWYEHHUS IIUPUHBI KOPUIOPOB.
Uucno moBopoTOB MOTOKa coryacHo [1] gomkHO ObITh paBHBIM §...10, Torma

IMApPHUHA MMOCIICAYIOIUX KOPHUIOPOB COCTABUT

_ qy
By . = :
3600V2,3'”H

rae Vo, V3 — CKOpOCTh ABMIKEHHS BOABI BO BTOPOM, TPEThEM H T.JI. KOPUIOPE.

O6mass anMuHA KaMepbl MpU TOJIIUHE Tmeperopogok o = 0,15...0,18 ™
omnpezensieTcs no Gpopmyie

L =B1+ B>+ ...+Bg +no;

r7e N — KOJIMYECTBO MEPEropoIOK.

[upuHa KaMepsl XJI0MbeoOpa30BaHus B IJIaHE onpeeseTcs mo Gpopmyie

B=F/L .

[lotepu Hamopa B Kamepe OIpPEAENAIOTCS Kak CyMMa IOTEph Hamopa Ha

IOBOPOTAaxX
he = hi+hy+hs+..,

riae hi,» — morepu Hamopa Ha MOBOPOTE, OMPEACIIIOTCS 10 PopMyIIe

hl = V2/ 2q,
[Ipu yuciae MOBOPOTOB N KOJMYECTBA KOPUIOPOB M = N+1  KoOIMYECTBO
IIEPETOPOIOK COCTABUT
n=m+ 1,
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Pucynok6 - Cxema neperopogyaToil KaMepsl XJI0be0Opa30BaHus ¢ TOPU3OHTATBHON
UUPKYJISLIUEH BOJIBIL:

1 — Tpy6GonpoBO TTOAaYM UCXOTHON BOJIBI; 2 — OTBOISAIINN TpyOoIpoBod; 3 — mudep

Pacuér kamepbl XJI0NIbLEOOPA30BAHUS BUXPEBOT0 THIIA
BuxpeBass kamepa XxJjonbeoOpa3oBaHHUsI BBINONHIETCS B (QopMe YCEYEHHOIO
UPaMUIAILHOTO WM KOHYCOOOpa3HOTro pe3epByapa (puc. 7) ¢ YIJIOM MEXIY €ro
crenkamu  50...70°. Tlpomecc xjonbeoOpa3oBaHUs B  BHUXPEBOH  Kamepe
3aKaHYMBACTCS 3HAUYUTEIBHO OBICTpEE, YEM B KaMepax JIPYTUX TUIIOB.
O0BEM KaMephI XJI0MTbe0Opa3oBaHus onpeaesieTcs o Gopmyie

q,t

W= :
60

rae t - BpeMs npeObIBaHUS BOJIBI IPUHUMAETCs coryacHo [1, m. 6.55] paBHBIM
6...12 MuH.

CkopocTh BOCXOJAIIET0 MOTOKa V, HA BBIXOJ/I€ U3 KaMEphl IPUHUMAETCS] PaBHOM
4...5 mM/c, Ha BXOJIe BOJIBI B Kamepy Ve = 0,7...1,2 M/c. CKOpOCTh ABMIKESHHS BOJIBI B
TpyOOIPOBOAE OT CMECUTENS K KaMepe npuHumMaeTcst pasuou 0,8...1 m/c.

[Imoniaae MONEPEYHOrO CEUEHUsI BEPXHEN YaCTH KaMEPBI

fK: qq/Ve )
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a quaMeTp eé

JlnameTp HUKHEN 4acTU KaMephl U €€ IUIOIIAb OIPEACIAIOTCA COOTBETCTBEHHO

o ¢hopmyiam:

4q
dH = [ 14 ’
TV gy
f, = dz4.

Juamerp HWXHEW YacTH KaMepbl TMPUHUMAETCS PaBHBIM  JIHAMETPY
TpyOOIpOBO/Ia, MOIAIOIIETO BOJY OT CMECUTENS B KaMepy.
BricoTa KOHMUYECKON YacTH KaMmepbl XJIONbeOOpa30BaHUS MPU MPUHATOM YTIIC
KOHYCHOCTH COCTaBUT
hxon = 0,5(Ds — d,)ctqf /2 .
[Totepn Hamopa B BHUXPEBOM KaMmepe XJIONMbEOOPa30BaHUS COCTABIISIIOT
0,2...0,3 m Ha 1 M BBICOTBI KOHYCA.

O0BEM KOHMYECKOM YaCTH KaMephl ornpeaensercs 1mno hopmyie

Wicon zéhKOHGG + fu TN Sfufu).

O0BEM NMIMHIPUICCKON HAJICTAaBKU HAJI KOHYCOM OIpeiensieTcs mo Gpopmyrie
Wuuﬂ = WK)C - WKOH .
BrIicoTa nUIMHAPHYIECKON YaCTH KaMephl orpeensercs no Gopmyre
hy, = Wy, / fs.

Bonma, mnpomemmas kamepy XJIOImbeoOpa3oBaHUs, COOHMpaeTcsl BEpXHUM
KOJIBIICBBIM KEJI00OM 4Yepe3 3aTOIJICHHBIE OTBEPCTHS, Pa3MEIICHHBIE TIO TIEPUMETPY
€ro BHyTPEHHEH CTEHKH.

[Tnomanp momepevyHoro CeYeHMs Kenoda MpU ABYXIMOTOYHOM HAIPABICHUH K

OTBOSIIIEMY TPYOOIIPOBOIY COCTaBISAET
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qcex

2V,

foe =

rae V. — CKOpOCTh ABUXKEHUS BOJBI B kenoOe, paBHas 0,1 M/c 1 MyTHBIX BOJ U
0,05 M/c st IBETHBIX BOJI.

[TpuHumaem mupuny xenoda B,= 0,4 M, Torjaa BeIcoTa *enobda COCTaBUT

Nye = T /B -

Heobxoanmoe KoIM4ecTBO 3aTOIJIEHHBIX OTBEPCTHH, AMAMETPOM, paBHbIM 50

MM, omnpeaensieTcs no Gopmyie
No = Q¢ / VDICfO )

rie f o — miomaas 0HOTO OTBEPCTHSI.

[lepumeTp KONBLIEBOTO *en00a Mo BHYTPEHHEH CTEHKE COCTaBUT

P = zD.,.

[lar ocu 3aTOTJIEHHBIX OTBEPCTUN ONpeieNsieTcs 1o hopmysie

Lo = P/no.
Db
7
=1
Ub— C
\ /
\ /
\ /
\ / e
\ / -~
\ /
/
\ /
e

PucyHnok7 - Cxema BHUXPEBON KaMmepbl XJIOMbEOOPA30BAHUS:

1 — Tpy6GonpoBO MOAaYH UCXOHOM BOJbI; 2 — OTBOASIIUN TPYyOOIPOBO
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Pacyer BCTPOEHHOI KaMephl XJIONbEOOPa30BaHUS CO B3BELICHHBIM CJ10€M
0CaJKa
Takue  Kamepel  yCTpauBarOT  HEIOCPEACTBEHHO  BCTPOCHHBIMU B
TOPU30HTAJIBHBIE OTCTOMHUKHU B UX NIEPEIHEN YaCTH.

[Inomaae Becex kamep onpezensercs no popmyie

SF.= Quac |
3600V

rjae V — CKopoCTh BOCXOJISIIIIETO MTOTOKA BOJIBI B BEPXHEM CEUCHHH BCTPOCHHOM

KaMepbl XJionbeoOpazoBanus, paBHas: 0,65...1,6 MM/c — 1711 BOJ cpeHEN MYTHOCTH;

0,8...2,2 MM/C — 117151 BOJT BLICOKOH MYTHOCTH.

Yucno KaMep N MPUHUMACTCS 110 YUCITy TOPHU30HTAIBHBIX OTCTOMHUKOB.

[Tnomaaer oHOM KaMepsl onpeaesnsercs no hopmysie

=2l

n

[Iupuna kaMepsl By IPUHUMAETCA paBHOW IIUPUHE OTCTOMHHUKA.

JlnrHa kamepsl onpeenseTcs o gopmyie

Bricoty kamepsl h, mpuHHMaeM paBHOH BBICOTE€ OTCTOMHHKA N,pe € ydueTOM
noteph Haropa B kamepe Ah:
he = Nome T4y
Bpewms npeObiBaHus BOABI B Kamepe coriacHo [1] moymkHO OBITH B mpenenax

20...30 muH u onpeaenseTcs 1Mo GopmyIe
hye

t= .
V60

Pacxon BOJBI, HpPIXOI[HHIHﬁCH Ha KaXXKAYI0 KaMCpPy COCTABJIACT

— Quac 1000
O ="3600 -

PacnpeneneHI/Ie BOJBLI 110 INIOMaaAW KaMCpbl IMPCAYCMATPUBACTCA IIPpU IIOMOIIH

nep(pOpUPOBAHHBIX TPYO C OTBEPCTUAMH, HAMTPABIECHHBIMH BHU3 110 yriaoM 45°,
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B kaxmoii kamepe pasmemaloT JBe — 4eTbipe nephopUpoBaHHBIE TPYyObl Ha
PacCTOSTHAM 2 M IPYT OT Apyra u | M OT CTEHKH KaMEpBI.

Pacxon Boabl 1o Kaxao0i TpyOe COCTaBIISET

Urnp = QN

rae Ny, — Yucio Tpyo.

HNuametp TpyOnl D nmpunuMaercst mo [2] nmpu CKOPOCTH JABUXKEHUS BOABI B HEMl
paBHoii 0,5...0,6 m/c.

Cymmapnas miomanab oTtBepcetuit paBHa 30...40 % mnmomagu cedyeHusd

pacnpenenuTeNIbHON TPYOBbI:

2

D
> foms = 0,3...0,4 —.
4

YHuciio oTBEpCTUN COCTABUT
No = Zﬁ)mel f0 )
rie f o — mIomaas 0JHOro OTBEPCTHS MPU AMAMETPe ero He MeHee 25 MM [1].
PaccTrossHrEe MeXy OTBEpCTHAMU ONpeAesieTcs 1Mo Gopmyie
|0 =2 |mp/ No.
N3 xamepsl B rOPU30HTAIBHBIN OTCTOMHUK BOAY OTBOIAT YE€pPE3 3aTOILUICHHBIN
BOJIOCIUB. Bepx CTEHKM BOJOCIIMBA PACMOJIaratoT HUXKE YPOBHS BOJbI B OTCTOMHUKE

Ha BCJIMYUHY

h, = qdx |
Vi B

rae O« — pacxoj BOJbI, IPUXOAALIMIICS HAa KaxIylo Kamepy, m/c; Vs — CKOpOCTb
JBIDKCHHS BOABI depe3 BogociuB, paBHas 0,05 m/c mis nBetHbIX Boa U 0,1 m/c ms
MYTHBIX BOJ; B — IIMpUHA KaMEPBI.

3a CTEHKOW yCTaHABJIMBAETCS MOJIBECHAs MEPETrOpojiKa, MOTPYXKEHHAasl Ha Y4
BBICOTBI OTCTOMHHKA.

CKOpOCTh [IBMKEHHMS BOJBI MEXIYy CTEHKOM UM TMEPETOPOAKON CIeayeT
npuHuMarh He Oosiee 0,03 m/c. [loTepu Hamopa B AbIpUYATHIX paclpeNeTUuTEIbHbBIX

TpyOax onpeaesstor no ¢popmyiie
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h = &172/2qg,

rae ¢ — K03 UUUEHT CONMPOTUBICHUS, ONIPEAEISIEMbIN 110 GopMyIIe

2

=5 +1,
K,

rae V— cKopoCTh ABMKEHUS BOJbI B Hayajle AbIPYATOrO y4acTKa pacipeienuTeIbHON
TpyOBbl, M/C; K, — OTHOILIEHHE CYMMBI ILIOIIAIel BCEX OTBEPCTHI B TpyOe K IIIOIIAIN
NOTIEPEYHOr0 CeUEHUs TPYyOBI.

[Ipy npUMEeHEHUM BCTPOCHHBIX KaMep XJIONbEOOpa3oBaHUS CO  CJIOEM
B3BELLIEHHOI'O OCAaJKa pacuyeTHYI) CKOPOCTb OCaX/JE€HUS B3BECH B OTCTOMHHKE

HeoOxoauMo ipuHUMaTh Ha 15...20 % Gonee, yem ykazano B [1, Ta6:. 18].

KoHTpobHbIE BONIPOCHI
1. [aiiTe onpeneneHne KaMepsl XJIONbeOOpa30BaHUS.
2. IlepeuncnuTe OCHOBHBIE BHJIBI KaMep XJIONMbEOOPa30BaHUS U YCIOBHS UX

IPUMEHEHHUS.
Jluteparypa:

1. CIT 31.13330.2012 (¢ wu3menenusmu Nel,2) co CHull 2.04.02.-84*
Bonocna6xxenue. HapyxHbie cetu u coopyxenus. - M.: ®T'YII LTI, - 80 c.
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INPAKTHYECKAS PABOTA Ne7

HA3BAHUE NPAKTUYECKOM PABOTHI:
PACYET BEPTHUKAJIBHBIX 1 TOPU30OHTAJIBHBIX OTCTOMHNKOB

eab paGoTbI:OnpenenuTh MIONIaAh U OCHOBHBIE pa3Mephl OTCTOMHHUKA, PACCUUTATh
pa3Mepbl TOHKOCTOWHBIX 2JIEMEHTOB.

3HaHMS (aKTyaau3aius):

— OTcTanBaHue BOJBI

yMeHHUS:

— paboTaTh C HOPMATUBHBIMH JIOKYMEHTAMU;

— BBIMOJHATE W OQOPMIISITH  PacyeThl MPOCKTUPYEMBIX DJIEMEHTOB CHCTEM

BO,ZIOCH&6)K€HI/I5[ H BOJOOTBCACHMS.

Iopsinok BbINOJTHEHHS PA0OTHI:
1. OnpenenuTs MIOLIAAb U OCHOBHBIE Pa3MEPBI OTCTOMHUKA.
2. PaccuuteiBaTh pa3Mepbl TOHKOCIOWHBIX 2JIEMEHTOB
3. 3apucoBaTh cCXeMy OTCTOMHHKA

4. OTBETUTH HA KOHTPOJbHBIE BOIIPOCHI

OCHOBHBIE TEPMHUHBI U ITOHATUSA

Pacuert oTCTOIIHMKOB
OTCTOMHUKM TPUMEHSIOTCA [ BBIJICJICHUS W3  OCBETISIEMOM  BOJBI
B3BEIICHHBIX BEIIECTB MEpPE] €€ MOCTYIUIEHHEM Ha BTOPYIO CTYNEHb OCBETJICHHS —
ckopbie GUIbTPhl. KOIMYecTBO B3BEIICHHBIX BEIISCTB B BOJIC IMOCIIE OTCTOMHUKOB HE
JOJDKHO TIPEBBIIATH §...12 mMr/.
Jns ycTpaHeHMs pa3pyIlIeHUs] XJIOMbEB B TPyOOMpPOBOAAX, COCIMHSIOIIUX

KaMmepy XJIONbeoOpa3oBaHUsl ¢ OTCTOMHUKOM, CIEIYET yCTPpauBaTh UX BCTPOCHHBIMHU
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B OTCTOMHHUKM WJIU HCTIOCPCACTBCHHO IPHUMBIKAIOIIUMHU K HHM. Tun oTcTOoMHHKA

BBI6I/IpaIOT B 3aBUCHUMOCTH OT IIPOU3BOANUTCIIBHOCTU OUYUCTHBIX COOPY)KGHHfI.

Pacuer ropu3oHTAJIBbHBIX OTCTOHHUKOB

I'opuzoHTanbHBIE OTCTOMHUKHU PEKOMEHIy€eTCS MIPUMEHSTh npu
IPOM3BOAUTENLHOCTH coopyskenuii 6omee 30 000 M3/cyT, comepkaHUM B3BEIIEHHBIX
BemectB A0 1500 mr/n u no6oit 1BeTHOCTH. [Ipu ropu3oHTaNBHBIX OTCTOMHHKAX
YCTPaMBAKOTCS KaMepbl XJIOMbeoOpa3oBaHUs: MEPEeropoadaToro THUMA, BUXPEBBIC U
BCTPOCHHBIE CO CIIOEM B3BEHIEHHOro ocanaka. [leperopomuateie  KaMepbl
XJIONIbeOOpa3oBaHUsl TMPUHUMAIOTCS C TOPU3OHTAJIBHBIM WM  BEPTHKAIbHBIM
JIBH>KEHHWEM BOAbl. [Ipu MpoeKTHUpOBaHWM TOPU3OHTAIBHBIX OTCTOMHUKOB CIEIyET
IPUMEHATh BCTPOCHHBIE KaMephl XJIOMbeoOpa3oBaHMS, TaK KaK OHU Haubolee
3 PEKTUBHBI IO CPABHEHUIO C IPYTUMHU.

['opu3oHTANIBHBIN OTCTOMHUK WMEET MPAMOYyTojbHYI (opmy B 1aHe. [lo
BBICOTE OTCTOMHHUKA pPA3IMYyaroT JABE 30HBI: OCAXJECHUS B3BECHM WU HAKOIUICHHS U
yIIoTHeHus1 ocagka. CpenHsis TyOrMHa 30HbI ocakaeHus: npuaumaercs 3,0...3,5 M B
3aBUCHUMOCTH OT BBICOTHOH CXEMBI OYHMCTHBIX COOpyXeHud. [nyOumHa 30HBI
HAKOIUICHUS U YIJIOTHEHUS OCaJKa 3aBUCUT OT CpeAHEN KOHIEHTPAMU B3BEIIEHHBIX
BEIIECTB U MPOAOKUTEIIBHOCTH PAOOTHI OTCTOMHHUKA MEXKIY ABYMS YHCTKaAMHU.

Cymmapsas (o01as) miomia b TOPU30HTATbHBIX OTCTOWHUKOB B TUIAHE

Go6 * Quac

F06u4 =
36-U,

rae (., — pacueTHbli pacxop Boabl, M>/4;U, — CKOPOCTh BhHINANEHUsS B3BECH,
MM/c, mpuHuMaemas 1o [1, Tabm. 18] ¢ yuyeToM Ce30HHBIX M3MEHEHUH IMOKa3aTelen
KadecTBa MCXOJHOW BOJBI;, 0O, — KOAI(POUIHMEHT OO0BEMHOIO HCIOJIBb30BAHUS
OTCTOMHHMKOB, MPUHUMAaEMbIH paBHbIM 1,3 [1, m. 6.67].

JlnmuHa otctoiiHUKOB L, M, onpeaensiercs mo dopmyre [1, m. 6.68]
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H_.,JV,
= tep”ep

Uo

rae He, — cpenHsst BBICOTA 30HBI OCAXACHUS, M, IpUHUMaemasi paBHou 3...3,5
M B 3aBUCUMOCTH OT BBICOTHOM CXeMbl; V.,— pacueTHas CKOPOCTb FOPU3OHTAIBHOIO
JBIDKEHUSI BOJIBI B Haualie OTCTOMHMKA: JJII Majgo MYTHBIX NPUHUMAETCS PaBHOU
6...8 MMm/c, mia Box cpeaHedt myTHoctH — 7...10 mMwm/c, ayist MyTHBIX Boa — 9...12
MM/C.

[IIuprHa rOpU30HTATBLHOTO OTCTOMHUKA ONpeaeseTcs mo hopmyie

B = F06u4

J_LNp

rae N,— KOJIM4ecTBO OTCTOMHUKOB.
Cornacuo [1, m. 6.68] OTCTOMHMK AODKEH OBITh pa3felieH MPOJ0JIbHBIMU
[ePEeropoJKaMy Ha CaMOCTOSTEIbHO JEHCTBYIOLINE CEKIIMH IIUPHUHOI He Oosiee 6 M.

[IIuprHa OJTHOM CEKITUU OMPEIEIIIeTCs CIeAYIOIMM 00pa3oMm:

rae N — KOJIWYECTBO CEKIUM B OJHOM OTCTOUMHHUKE.

[Ipu KonuuecTBEe CeKIui MeHee 6 clielyeT NpeaycMaTpruBaTh OJIHY PE3EPBHYIO
Ha KaXKIBIM OTCTOMHHUK.

['opuzonTanbHbIE OTCTOMHUKH HEOOXOUMO MIPOEKTUPOBATH C
THUJIPABIMYECCKUM WJIM MEXAHWUYECKHM YJAJICHUEM OCAaJKa WA MpelyCMaTpuBaTh B
HUX THAPABIMYECKYIO CHCTEMY CMbIBAa OCaJKa C IMEPUOAUYECKUM OTKIIOYECHHUEM
MOJa4u BOJbI B OTCTOMHUK.

[Ipu ruapaBIMYECKOM HJIM HATIOPHOM CMBIBE OCajika 00BHEM 30HBI HAKOTLICHUS

Y YIUIOTHCHHS 0CajJKa OnpeaeseTcs mo Gopmye

_ Tuac qyqe (Ce—Mocs)
h Npo

Woc

rie §, — PacueTHBIH pacxon BoAbl, M>/4; T, — NPOJOIKHUTENEHOCTh PAabOThI

OTCTOMHMKAa MEXAYy 4YHMCTKaMu, NpuHUMaercs He MeHee 6 4 [1, m. 6.65]; N, —
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KOJIMYECTBO PabOUYUX OTCTOMHUKOB; O — CPEIHSS KOHIUEHTpalUs YIUIOTHEHHOTO
ocajka, ompenensemas no [1, Tabn. 19], B 3aBUCUMOCTH OT MYTHOCTH HCXOJIHOM
BOJIbI, MHTEPBAJIOB MEXKy COPOCOM OCajJiKa U MPUMEHSIEMBIX PEareHTOB, /M3 Moes —
MyTHOCTb BOJIbI, BBIXOJAIIEH U3 OTCTONHMKA, I/M3, mpunumaeMas ot 8 mo 15 r/m3;
Cs— KOHILEHTPALKs B3BEIICHHAIX BEIIECTB B BOJE, I/M°, HOCTYNAIOMIUX B OTCTOMHUK,

KOTOpasi ONPeNeNsIeTCs 0 hopMyIie

C.=M+K_J +0250+B,

rae M — KoIU4YecTBO B3BELIEHHBIX BELECTB B UCXOAHOM Boje, I/M; /I, — no3a
KOaryJsHTa 10 6e3BOJHOMY IPOAYKTY, I/M%; K— K0d()(QHIMEHT, NPUHAMAEMBIN 1715
OUHUIIIEHHOTO cyJb(daTa amomunus paBHbiM 0,5; nis xsmopHoro xene3za — 0,7; I] —
IIBETHOCTh HMCXOJHOW BOJBI, Tpaj; B, — KOJWYECTBO HEPACTBOPUMBIX BEILECTB,
BBOJMMBIX C M3BECTBIO, I/M, KOTOpOE omnpeensercs no GopMmyJie
By= Wu/Ku )—ﬂu,
rae K,— nonesoe conepxanne CaO B ussecty; J,— no3a ussectu no Cao, r/ve.
BricoTa oTcTOMHIKA OnpeiesieTcs Kak CyMMa BbICOT 30HbI OCAXKJEHUS U 30HBI
HAKOIUICHHSI OCaJIKa C yYE€TOM BEJIMYMHBI MPEBBIIICHUS CTPOUTEIHHONU BBICOTHI HaJ]
pacueTHBIM ypOBHEM BOAbI HE MeHee 0,3 M.

Cpennsisi BBICOTa 30HBI HAKOTUICHHSI OCaJIKa ONpeIeNsieTcs mo ¢popmysie

F

hOC

rae Wy~ 00beM 30HbI HAKOTUICHHSI 0CaKa JIsl IEPBOT0 OTCTOWHHMKA.

CymMapHas BbICOTa OTCTOMHUKA COCTABUT

H=Hey +hoe +0,3

rac Hcp— BbBICOTA 30HBI OCAXICHMUA, hoc — BbICOTA 30HbI HAKOIIJICHUA OCaJKa.

O0BeM 0THOTO OTCTOMHMKA OmpeeseTcs o Gpopmyie

W=LB,H
[Tmomaae 0JHOTO OTCTOMHUKA ONIpeaeseTCs Mo Gpopmyie
F,=LB, .
39



KonnuectBo BOAbI, cOpackiBaeMOil M3 OTCTOMHHMKA BMECTE€ C OCAIKOM,
onpenensercs no popmyJie

_ KpWoc

P=
246111TP

100%

rae K,— ko3 duuuent pazbaBieHus ocajaka, IpUHUMAaeMblil paBHbIM 1,5 — npu
THJIPABINYECKOM YAAJICHUU ocajka, 1,2 — mpu MEeXaHHMYeCKOM YJAJICHHU OCaJKa,
2...3 — pu HAMOPHOM CMBIBE OCaKa; (J, — PACXOJ BOJBI, MPUXOISIINNACS HA OJHH
OTCTOMHUK, M*/4; T,~ NPOMOIKUTENEHOCTh PabOThl OTCTOMHUKA MEXKIY YMCTKAMH,

cornacHo [1] He menee 12 u.

Pacyer cOOpHOI crcTeMBI VI yIAJeHUS 0CAIKa

COopnast cucrema u3 mnepPOpUPOBAHHBIX TPyO YKIAABIBaCTCS Ha JIHO
OTCTOMHHMKA TI0 €ro MPOJOJIbHOM OCH M o0ecleunBaceT yJaJeHUE OcajakKa U3
otcroriHuka B TeueHue 20...30 muH [1, . 6.71].

Paccrossnue wmexay ocsMu TpyO [ODKHO ObITh He Oonee 3 M 1mpH
NpU3MATUYECKOM JHHUILE U HE OoJiee 2 M — IPHU MIIOCKOM.

CkopocTh JABWIKEHHSI OCajka B KOHIIE TPyO J0JDKHA OBITh HE MeHee 1 M/c, B
otBepcTUsax — 1,5...2 M/c, tuaMeTp OTBEpPCTHS JIOHKEH OBITh HE MEHee 25 MM, Iar
otBepcthii — 300...500 Mm.

KonudecTBo ocajka B TOHHax, KOTOPOE€ HEOOXOAMMO yHalUTh M3 KaXKIOTO

OTCTOMHUKA, 32 OJJHY YUCTKY OMpeeseTcs o popmyre

_qy T24(Cé—Mocs)
~ Np 1000000

Poc

Pacxon Bojnbl, cOpackiBaeMoil ¢ 0CaKOM MO AbIpYATONl TpyOe, YIOKEHHOU B

Ka)KJIOM KOPHJIOPE OTCTOMHHKA, OTIPeIeIIeTCs 1o hopmyJie

100P
_ oc

oc T~ Pt
m
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rae N — KOJUYECTBO MPOJOJBHBIX KOPUIIOPOB, CEKIMH B OTCTOMHUKE; Pm—
CpelHEee COJEpKAHUE B3BEUICHHBIX BEIIECTB B ocaike B %, mpuHumaetrcsa 3,5%; t—
MPOIOKUTENBLHOCT cOpoca ocajika, paBHas 20...30 muH.

[Tnomaap Bcex OTBEpCTH Ha OJHOUM TpyOe auamerpom d i mpuema ocajaka

onpenensercs no popmyJie

7 d?
Zfo :knfmp :knT

rae O— mombupaeTcs HMCXOJs W3 KOJMYECTBA BOJBI M 00BEMA oOcajka,
cOpacbIBaeMoro 1o jpipuatoit Tpyoe; K, — koo uuuent neppopainu, NpuHUIMaETCS
paBHbim 0,5...0,7 [1, m. 6.71].

KonuuectBo oTBepcTHil Ha 0fHOM TpyOe ompenensiercs no popmyse

2 Jo
fo

Ny =
1
rae f, — mromane ogHOrO OTBEpPCTHSL.
[Ilar ocu OTBEPCTHH, KOTOPhLIE, HANIPUMEp, pasMelIeHbl B JBa psAga B
maxmMaTHOM HOprI[Ke COCTAaBUT
L
lp =—
no

rae L — mimHa oTcTOMHUKA.

Pacuer cucrembl y1ajeHusi OCBETJIEHHON BObI
OcBeTlIcHHas BOJIa M3 OTCTOMHHMKA COOMpAeTCs C IMOMOIIBI0 TOPHU3OHTAIBHO
PACITOJIOKEHHBIX 110 00€ CTOPOHBI OT COOPHBIX JKEIOOOB ABIPYATHIX TPYO C
3aTOTJICHHBIMH OTBEPCTHUSIMH.
[Imomane oTBepcTHil B TpyOax HaxXOAT, 3aJaBasiCh CKOPOCTHIO JABUKCHUS
BOJIbI B HUX Vo, KOTOpas coryiacHo [ 1] npuHumaetcs paBHoit 1 m/c:
Fo=0:1/Vo,
rie 01— pacxo/ BOJbl OJHOTO OTCTOMHMKA, M°/C, ONpeieNsieMblii 10 GpopMyJIe
01= 0 /N, .
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HuameTtp oTBepcTHil B TpyOax NPUHUMAIOT HE MEHee 25 MM, IJIOLIAb
OJIHOTO OTBEPCTHUS ONPEALIISAIOT 10 (hopmyJie
fo = 7l'do /4 .
Hpipuarbie TpyObl Ajii paccpeOTOUYEHHOro cOopa BOJBI paclojaraioT Ha
y4dacTke 2/3 1JIMHbI OTCTOMHUKA, CUUTAs OT 3aJHEl TOPLEBON CTEHKHU
I =0,75L.
KonudectBo npIipuaThix TpyO B OTCTOMHHUKE OMPENEISIOT C YYETOM TOrO, UTO
PACCTOSIHHE MEX]y OCSIMH TPYO JTOJKHO ObITh He Oonee t,, =3 M:
Nyp = 1 [ty
KosmmuecTBoO 0TBEpCTUH, IPUXOAAIIMXCS HA OJIMH OTCTOMHUK, COCTaBUT
Ng = Fo /fo .
KonudecTBo 0TBEpCTHIl, MPUXOAAIIUXCS HA OJIHY TPYOY, COCTaBUT
N1= N / ng.
Paccrosgnue o ocu MeXay OTBEPCTUAMU

I0=Blln1.

Pacuer kej1002a 1J151 0TBOIA OCBETJICHHON BOABI
Bonma w3 npipuateix  TpyO mocTymaer B cOOpHBIE KeloOa, KOTOpBIE
yCTaHABIIMBAIOTCS B OTCTOMHUKE HA MPOJOJBLHON CTEHKE Ha 2/3 JIMHBI OT TOPIEBOM
cteHku. M3nuB u3 TpyObl B cOOpHBIE ken00a TOJKEH OBITh CBOOOTHBIM.

Mupuny >xenoba onpenessor mo Gopmyie

rie K=2;a=1,5.
Tak kak xeno0 sBiIsieTcss OOIIMUM JIJIsi JBYX OTCTOMHUKOB, TO €r0 IUIOLIA]lb
ompenensercs mo Gopmyiie
F,.= 2ql / V,,,C,
rae V,— CKOpOCTh ABMKEHHUS BOABI B Xkelio0ax, mpuHuMaercs no [ 1] pasnoii 0,6...0,8

M/cC.
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BricoTa xenoba
Hoe = Foe / By
Bona w3 xenoba OTBOAUTCS B TOPLIEBOM COOpHBIA KapMaH, CKOpPOCTb
IBWO)KEHUS B KOTOPOM NpUHUMaeTcst paBHoOH Vs« = 0,8...1,2 m/c. [Inomans cobopHOTrO
KapMaHa onpeenseTcs no ¢hopmyiie
Fc6.1< = qq /Vc6.1< :
[Tpunumas mupuHy cOOpHOTO KapMaHa B = 1 M,0lpeiesiieM ero BEICOTY
Hc6.K =F6‘6.K /Bcﬁ.l( .
N3 cOGopHOro xapmana Boja ¢ MOMOIIBIO TPyO 3abupaercss W Mmojaercs Ha
CKOpbI€ (DUITBTPBI.
Pacuyer BepTHUKAJIBLHOI0 OTCTOMHUKA
BeptukanbHble  OTCTOMHMKM TPUMEHSIIOTCS TMPU  NPOU3BOJAUTEIHLHOCTH
coopyxkenuit 1o 5000 M3/cyT, COZIEpKaHUM B3BELICHHBIX BEILIECTB B MCXOJHOM BOJIE
no 1500 mr/nm m mro0oi HBETHOCTH. BepTHKaabHbIE OTCTOMHUKH IMPOCKTUPYIOT
COBMEIIICHHBIMHU C BOJOBOPOTHBIMH KaMEPaMH XJIOMbeoOpa3oBanus (puc.8).

HJ'IOHI&,III) 30HBI OCAXKACHUA OJHOT'O OTCTOMHMKA OoIIpCaACIIACTCA 110 (bOpMy.TIG

rne V,— pacdeTHas CKOpPOCTb BOCXOSIIET0 MOTOKA, MM/C, MPUHUMAETCS HE
Oosee yka3zaHHBIX B [1, TaOn. 18] BeaTuumH CKOpOCTEH BBIMAJICHHUS B3BECH C yUETOM
[1, m. 6.56]; N,— xomuyecTBO pabOUYMX OTCTOWHUKOB; f,; — KOIP(DULIKEHT,
VUUTHIBAOIMNK OOBEMHOE HCIONB30BAHWE OTCTOMHHMKA, BEJIMYHMHA KOTOPOTO
npuHumMaetcs 1,3...1,5 (HKHHI npenen NpUHUMAETCS MPU OTHOILLIEHHH TUAMETpa K
BBICOTE PABHBIM |, BEpXHUI1 — IpHU OTHOIIEHUHU TUAMETPa K BbICOTE paBHBIM 1,5).

JluamMeTp OTCTOWHMKAa, TNpPU pa3MEIIEHUH B HEM BOJOBOPOTHBIX Kamep
XJIONTbe0Opa30BaHMsI ONIPeAeNIeTCs 1Mo hopmyJie

rac fK.X. — Iuiomaab KaMCPhbI XHOHBCO6paSOBaHHﬂ, KOTOpasd omnpcacsicTCa 110

bopmyie
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q,!
Sex= 60 H Np
rae t— Bpems mnpeObBaHUS BOABI B KaMmepe XJONbeoOpa3oBaHUs, MHUH;
npunumaetcs 15...20 mun [1, n. 6.60]; H — BeicoTa KaMepsl XJIonbeoOpa3OBaHuUs,

npuHUMaeTcs paBHoi 3,5...4 M; N,— pacyeTHOE YHMCII0O OTCTOMHUKOB.

~
-

NP \_/

Pucynok8 - Cxema BepTUKAJIBHOTO OTCTOMHHKA:

1- TpyGonpoRBO I IMOaYM UCXOTHOU BOJIBI; 2— TPYOOTIPOBOJI yAAICHHUS OCaaKa; 3—
KOJIBIIEBOM Ke100 i1 cOopa OCBETICHHOM BOBI;, 4— IEHTpaIbHas TpyOa, B KOTOPOM
yCTpanBaeTCs BOJOBOPOTHAS KaMepa XJIOMbeoOpa3oBaHMS
BricoTa oTcTolHMKA ONIpEeIensieTcsl U3 COOTHOIICHUS

D:H=1:15,

1:1,5
H= =,
rmue D

Juametp TpyObl, MOABOASIIEH BOJY K KaXJIOMY OTCTOMHUKY, MPUHUMAETCS C

Y4€TOM, YTO CKOPOCTh BX0/1a BOJIbI TOJDKHA OBITh B mpeaenax 0,7...1,2 m/c [1].
HwxHI010 0CagouyHyr0 4YacTh BEPTHUKAJIBbHOTO OTCTOMHUKA HPOCKTHUPYIOT C

HAKJIOHHBIMU CTCHKAMH. YTOJ MCXKAY HAKJIOHHBIMH CTCHKAaMM CJICAYCT IIPUHUMATb

o =70...800
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Bricora KOHHYECKOM OCAZOYHOM 4YacTU OTCTOMHUKA ONpPENesieTCsl 110

dbopmyie
po—_D-d
X 2tg(90-a)

rine d— nuamerp TpyOBl OTBOIANICH OcaqoK mpuHUMaetcs 1o [1] ue meree 200 Mm.

O0BbeM KOHMYECKOHN YacTH OTCTOMHUMKA Oompeessercs no Gpopmyse

2 2
VVoc=7rh’< (Qj +(ij +D—d

3 |I\2 2 4

[lepron paboThl OTCTOMHMKA MEKY COpOCaMH OcajiKa ONpeAeIIeTcs Mo CAeAyoIen

bopmyiie U 10JKeH ObITh He MeHee 6 U [1]

0
I =W _ N > 6y
P . q'-l (C6 _MOCS)

rje 0 — CpedHsis MO BCEW BBICOTE OCAJOYHON YacTH KOHIIEHTpAIWs TBEPIOH (a3sl
ocajka, onpenensercs o [1, Tadn. 19]; C,— KOHIEHTpaIus B3BEIICHHBIX BEIIECTB B
UCXOJIHOM BOJIe, KoTopas omnpenensercs mo ¢popmye (3.7.1).
IIpu konmm4ecTBE OTCTOMHHMKOB MEHBIIE 6, HEOOXOAWMO NpeaycCMaTpUBaTh OJWH
pe3epBHBIN NpH TUIoIagu 10 12 M3,
Jlns cbopa OCBETIICHHOM BOJIBI B BEPTUKAIBHOM OTCTOMHHKE MPEIyCMaTpUBACTCS
OJIMH KOJIBIIEBOU M 4 paauaabHbIX jKeJio0a MpH Iiomaau 6omsime 12 M2 1 MeHbIe 30
M, Ipu Gonbluel miomaay — 6...8 keno6oB.
PacuetHast ckopocTh ABHKEHHUSI BOJIBI B HUX JT0bKkHA OBITH 0,5...0,6 m/c.

PacueT K0J1b1IEBOIO KeJ100a

[Tmomaae KOMBIEBOTO Keloba onpeaenseTcs mo Gopmyiie

qcey

Vo

fK.JfC =

CymMapHas miomajib 3aTOIIEHHBIX OTBEPCTUN BO BHYTPEHHEUW CTEHKE KOJBLEBOTO

)er00a COCTaBUT
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9
Vo

Z:foz

rae V,— CKOpOCTh ABMKEHUS BOJABI B OTBEPCTHH, paBHas 1 m/c.

[Tpu quameTpe oTBepcTHs U M MIOMIAAM OAHOTO OTBepCTHs f, KONMMUECTBO OTBEpCTHIA

COCTaBUT
2 fo
no =
Jo
)

mar OTBepCTI/Iﬁ COCTaBUT
P
lp =—
no

rzie P— NepUMETpP CTEHKU KOJIBLIEBOT'O Keo0a.

Pacuer paanajJbHbIX OTCTOMHUKOB
PanuanbHbIe OTCTOWHUKHN TMPUMEHSIFOTCS TPH MPOU3BOIUTEIIBHOCTH OYHUCTHBIX
i o0 20 000 ™%/ 5
coopykeHuii Ooiee M°/CyT, BBICOKOW CTEIIEHH MHHEpAIU3AlNN U
koHueHTpanuu (0oiee 2000 Mr/iT) B3BEIIEHHBIX BEIIECTB.

[Tnomaaer paguaisHOTO OTCTOMHUKA B IUIAHE OMPENENsieTcs Mo popMyie
1,07

qy
F=02I1-—* +
U J

o

rae (. — pacueTHbIi pacxop Boabl, M>/4; U,~ CKOPOCTH BHINANEHUsS B3BECH,
3aJIepXKUBACMOl  OTCTOMHUKOM, MMm/c; mpuHumaerca U, = 04...1,5 mm/c; f
IJI0MIA(b BUXPEBOM 30HBI pafualbHOr0 OTCTOWHUKA, M2,

Pannyc BuxpeBoii 30HBI onpenensercs mno Gopmyse
7"6 = rpy + ]

rae rpy. — paauyc LWIMHIPUYECKOrO0 BOJIOPACIPEAEIISIONIEr0 YCTPOMCTBa,
BEJIMYMHA KOTOPOro JAOJKHA ObITh B mpenenax 2...4 M (Oousbliasi BeIWYHHA

OTHOCHUTCS K OTCTOMHHMKAM MPOM3BOAUTENLHOCTBIO 6onee 5000 m3/u).
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BHyTpeHHUI pagnyc OTCTOMHUKA onpeessercs no popmyse

[lo xaranory momOupaeTcsi TUNIOBask KOHCTPYKIUS OTCTOMHHKA, BBIITyCKaeMas
MPOMBIIIIEHHOCTBIO.

['nmyOuna otcroliHuka y nepudepun npuHUMaercs pasuoit h,= 1,5...2,5 m.

VYKJIOH JHa OTCTOMHUKA pUHUMaeTcs B npenaeiax i= 0,04...0,05.

I'myGuHa oTcTOMHUKA B IIEHTPAIBLHON YacTH OnpeaessieTcs o hopmylie

hu =hy, +R0mci.

OcBetiieHHass Boja coOupaeTcss TepudepUUHBIM  KOJBIEBBIM  KEI000M,
UMEIOIINM 3aTOIJIEHHBIE OTBEPCTHUS.

[Inomaapr Bcex OTBEPCTUH onpesensieTcs o Gopmyie

qceu

Vo

Zfoz

rae V,= 0,8 M/c — CKOpOCTh TTPOX0/1a BOJIBI YEPE3 OTBEPCTHUS.
OtBepcTus npuHUMarOTCs auamerpoM 40 MM,  IUIOIIAJb OJHOTO OTBEPCTUS

ompenensercs mo Gopmyie

Heo6xomumoe 4nciio oTBEpCTHil Ha KOJIBIIEBOM JKEJI00€ COCTABUT

2 fo
ny =
Jo

[Tpu nnuHE KONBIIEBOTO Keno0a
Lywe =27 Rppc ’
paccTOsSTHUE MEXKYy OTBEPCTHUSAMU OIPEeIsieTcs o (hopMyIie
[
| = —

no
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PacnipenenurenbHoe yCTPOWCTBO paavaJbHOTO OTCTOMHHMKA PA3MELIAETCA B
LIEHTPE U MPEACTABISAET COOOU IMIMHAPUUECKYIO JIBIPUATYIO TIEPETOPOJIKY.
BbokoBas MOBEpXHOCTh BOAOPACHPEACTUTENBHOIO HWJIUHAPA OMPEAEISIETCS 1O
dbopmyie
FL! =rd hb! .
CymmapHas TJI0IIAb OTBEpPCTUI Ha OOKOBOI MMOBEPXHOCTH

BOOOPACIIPCACTIUTCIBbHOTIO NWJIMHAPA COCTABIIACT

qcex

Vo

Zfoz

rae V,= 1 M/c — CKOpOCTb BOJIbI B OTBEPCTUSX HIJIMH]IPA.

Heob6xonumoe konmnuecTBO oTBepCTHid, 1uameTpoM 40 MM COCTaBIISICT

2 Jo
fo

rae fo— mnomane ogHOrO OTBEpCTHS, M2,

Ny =

OtBepctust pa3memiarorcss B 12 BEpTUKAIBHBIX psAlax MO OKPYKHOCTH
UUIMHAPA C PACCTOSTHUEM MEK]y OCSIMH OTBEPCTUI
hL!

Z@epm =

12

Paccrosinue MCIKAY OTBCPCTHAMH B TOPHU3OHTAIIBHBIX pdagax IIpH AJIHHC

lo=mnd
OKPY>KHOCTH , M, COCTaBJISIET

n
Zeop =l ﬁ
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Tabnuua 2 - OCHOBHBIE TAPAMETPHI paIuaIbHBIX OTCTOMHUKOB

Buyrtpennnii FHyGfIH& HpOI[OJDKI/ITeJIBHOCTBOI[I:I rcno 06opoTos MomHocTb
JTaMeTp OTCTOMHHK | Oro 000poTa CKpeOKOBOMA AIIEKTPO
N 3a 1 yac
orcroinuka D, m aH, m dbepMbl, MUH aBurareirsi, KBt

15 3 8 7,5 2,8
18 3,6 10 6 2,8
24 3,6 12 5 4,5
30 3,6 16 3,75 4,5
50 4,5 26 2,3 7

75 6 39 1,54 10
100 7 52 1,15 14

KoHTpoJibHBIE BOIPOCHI

1. Jlaiite onpeneneHrue OTCTOMHUKA.

2. Hepe‘{I/ICHI/ITe BHUIbI OTCTOMHUKOB U YCJI0BUA UX IPUMCHCHMU.

Jlureparypa:

1. CIT 31.13330.2012 (¢ wu3meneHusmu Nel,2)

co CHull 2.04.02.-84*

Bonocna6xenue. Hapyxubie cetu u coopyxenus. - M.: ®T'YIT LTI, - 80 c.
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INPAKTHYECKAS PABOTA Ne8

HA3BAHUE NPAKTUYECKOM PABOTHI:
PACYET CKOPLIX ®UJIILTPOB

Heab padorbl:npu 3aJaHHON MPOU3BOJUTENBHOCTH OYHMCTHBIX COOPY>KEHUMU, THUIIE
¢unbTpa, XapaKTepucTuKe (PUIbTPYIOUIEH 3arpy3Kd paccuMTaTh MJIOMIAAb U BBICOTY
¢unbTpa, pacnpeaeauTebHYI0 CUCTEMY U Kello0a.

3HAHUA (aKTyaau3alus):

— O06paboTka Bo/ibl (DHIBTPOBAHKUEM.

YMEeHHS:

— paboTaTh ¢ HOpMAaTUBHBIMU JOKYMEHTaMHU,

— BBIIOJHATH U O(GOPMIIATH pacyeTbl MPOEKTUPYEMBIX JJIEMEHTOB CHUCTEM

BO,ZIOCH&6)K€HI/I5[ H BOJOOTBCACHMS.

IHopsinok BbINOJTHEHHS PAOOTHI:

1. Tlpu 3amaHHON TIPOU3BOIUTEILHOCTH OYUCTHBIX COOPYKEHHUH, THIE (UIbTpa ,
XapaKTepUCTUKEe (PMIBTPYIOUIEH 3arpy3Kd pacCcuMTaTh IUIOMIAAb M BBICOTY
buneTpa, pacupeneIuTeIbHYI0 CUCTEMY U XKenooa.

2. 3apucoBaTh CXEMY.

3. OTBeTUTH HA KOHTPOJIBHBIE BOTPOCHI.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

Pacuer ckopbIX GpHIBTPOB

Bopa, moctynarormias iis MOJHOTO OCBETJICHUS Ha (QWIBTPHI, MOCJIE BBIXOJA U3
OTCTOMHUKOB WJM OCBETIUTENCH JOJDKHA cojJepkaTh He Oomnee 8...12 wmr/n
B3BEIICHHBIX BemiecTB. [locie GuUIbTpOBaHMS MYTHOCTH BOJIBI, INpEIHA3HAYCHHOM
JUISl TUTBEBBIX 1IeJIel, He NOJKHA TpeBbimath 1,5 Mr/i, cormacuo CanlluH. Tlomumo
B3BCIICHHBIX BEIIECTB (UIBTPHl JOJDKHBI  3aJepKMBaTh  OOJBIIYID  4YacTh

MHKPOOPTraHU3MOB, IOHUKATh IBETHOCTh BOAKI 10 AonyckaeMon CanlluHom HOpMBI
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— 20°, cHmkaTh comepKaHue B BOJAE XJIOPOPraHUYECKMX COEIMHEHHMIA, €CIIU TAaKOBHIE
00pa3yloTcs B pe3ysbTaTe NpeBapUTEIbLHOrO XJIOPUPOBAHUS UCXOJHOM BOJIBI.

Knaccudukanus ckopblx (UIBTPOB U UX OCHOBHBIE MapaMeTphbl MPUBEIACHBI B
Tabs.3. B mnpakTHKe BOAOMOATOTOBKE, KaK NPAaBWIO, NPUMEHSIOTCS CKOpbIE
0e3HarnopHble (GUIBTPHI C OJTHO- WIH JIBYXCJIOHHON (uibTpytolei 3arpy3koi. Cxema
CKOporo (puiibTpa NpUBeaeHa Ha puUC.S.

3arpy3ka QuiIbTpOB NMPUHUMAETCS MO JaHHBIM [1, Tabin. 21], moaaepkuBaromye
ciaou —22 1o [1, Tabm.].

CyMMapHas miomab CKOpbIX QUIBTPOB onpeaensiercs no Gopmyiie

Fqb :Qcym AT eV “Nap9np — Pnp Tnp Vi)
e g, =3,6wt;, T — TPOIOKUTENEHOCTE MNPOMBIBKH PaBHAs 0,1 4, o

onpenensiercss no Tada. 23 [1]; Qm— pacueTHas NPOU3BOAUTENBHOCTh CTAHIINU,
M3/cyT; T.n — TPONOIKUTENLHOCTh PAabOThl CTAHIMU B TEYEHHE CYTOK, 4; V,—
pacyeTHas CKOPOCTh (PUIBTPOBAHUS MPU HOPMAIBHOM PEXHUME, M/4, MPUHHUMaEMasl
no [1, Ta6s.21]; N,,— 4KCIIO IPOMBIBOK KaXA0r0 (pUIbTpa 3a CyTKU TP HOPMAJIBHOM
peXUME dKCIUlyaTaluu, paBHOE 2 (mpuHHUMaeTcs l...2 NPOMBIBKM B CYTKH); Cn—
YJeTbHBI pacxo/ BOJABI Ha OJHY HPOMBIBKY, OJHOrO (QHILTpA, M*/4; T,, — BpeMs
npoctost ¢GuUIbTpa B CBA3M C MPOMBIBKOHM, NpUHUMaeMoe [isi (UIBTPOB,
MPOMBIBaEMbIX BOAOM U Bo3ayxoMm — 0,5 u [1, m. 6.98].

KonuuecTBo (pUIBTPOB HAa CTAHIHUSAX, IPOM3BOUTENBLHOCTBIO Oomee 1600 m3/cyT
JIOJDKHO OBITh HE MEHEE YEThIPEX, ISl CTAHIUH, MPOU3BOIUTEIBHOCTRIO O0oee §...10
THIC. M>/CYT KOTMYECTBO (PUIILTPOB ONpesensercs 1o hopmyJie

Vs
Ngp =—.
2
[Tpu 5TOM HOMKHO 0OECTIEUMBATHCS COOTHOIICHHUE
Vg =VuNg/(Ng, =Ny ),

rae Ni— xomndecTBO (DUIBTPOB, HAXOMSIIUXCS B PEMOHTE, ompenensercsa 1o [1, .
6.95]; V4 — ckopocTh puimbTpoBaHus MpH (HOPCHPOBAHHOM PEKHUME JOJDKHA OBITH HE
Ooree yka3zanHou B [1, Tabum. 21].

[Tmomane ogHoro ¢unbrpa Oyaer: F = Fp i Ng < 100...120M2 [1, m. 6.99]
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Pacuyer pacnpeaenurenbHoi cucrembl puiabTpa

PacnpenenurensHas cucTeMa CIYXUT JJIi PAaBHOMEPHOTO paclpeiesieHHs
MIPOMBIBHOM BOJIBI 1O TIIOMIAAU PUIbTpa U A1 cOopa mpoPpuiIbTPOBAHHOMN BOJIBI.
KonnuecTBo NpoMBIBHOM BOJIbI, HEOOXOAUMOM JJIsl OJTHOTO (PUIIBTpA:
Gnp =FW .

Huametp xosiekropa DyopacnpenenuTenbHOl CHUCTEMBI  ONpEnesieM 110
PEKOMEHIyeMOM CKOPOCTH BXOJ1a MPOMBIBHOH Vi, = 0,8...1,2 M/c [1, m. 6.106].

[Inomaas nHa  QuibTpa, MNOPUXONAIIAACS HA  KaXJI0€  OTBETBICHHUE
pacnpeeTuTeNIbHOW CUCTEMbl MPU PACCTOSHUM MEXKIY OCAMH OTBETBIEHUS M
(pekomenayetcs nmpuaumath M= 0,25...0,35 M[1, 0. 6.105]) u HapyxHOM AUameTpe
KosuiekTopa Dy,, cocTaBuT

qu — Dyon

= —- m’
fome 2

riae Lg— nunHa punstpa.
Pacxon TpoMBIBHON BOXBI, TMOCTYyMamwIeld dYepe3 OJHO OTBETBIICHUE,
ornpeaensieTcs mo Gopmyie

Gome = Jome W -

Juametp TpyO OTBeTBICHHUH Uy, TPUHEMAEM 10 [2] TaKMM, YTOOBI CKOPOCTh
JBIDKCHHS BOJABI B HUX HE MPEBBINIAJa PEKOMEHIYEeMYI cKkopocTh 1,6...2 M/c [1, .
6.106].

Ha otBerBieHMSAX TpyOdaToro mpeHaka CileayeT IMpeaycMaTpuBaTh IpU
HaJIMYMU TOJJCPKUBAIOIIMX CJIOEB — OTBepcTHs AuameTpoMm 10...12 MM, nipu ux
OTCYTCTBUU — Ieiau mupuHOoi Ha 0,1MM MEHbBIIE MHHUMAJIBLHOTO pa3Mepa 3epeH
bunpTpytomei 3arpysku [1, m. 6.105].

OO6mas mIomaas OTBEPCTHH TobKHA cocTaBuTh 0,25...0,5 % pabodeit miomanu
bunbTpa, wiomans menei — 1,5...2 % paboueit momaau ¢uistpa [1, m. 6.105].

OTBepcTUs pacrosaraloTcs B Ba psja B IIAXMaTHOM Hopsiike moj yriaom 45° k
HU3y OT BepTukanu. llenn MOo/mKHBI pa3MeNiaThCsl paBHOMEPHO TOIMEPEK OCH U TI0
NepuUMeTpy TpyObl HE MEHEe YeM B JIBa psija.

OO61ee KOIMYECTBO OTBETBIICHUI HAa KaXXJIOM (PHIIBTpE TIPU PACCTOSHUHM MEXKTY
ocsamu otBeTieHni |, = 250...350 mm [1] cocraBut h .

[Mpu mmue kaxmoro orBeTBICHUS lome= Ly — Doy , Iar ocu oTBepcTHil HA
OTBETBJICHUM NO0JDKEH cocTaBisaTh 150...200 MM mo pexkomenmanusMm [lm. 6.105],
MEXAY eIsIMA — 20 MM.
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JUid ypaneHus BO3Ayxa M3 TpyOOIPOBOZAA, MOAAIOIIErO BOLY HA IPOMBIBKY
(¢uibTpa, B MOBBILIEHHBIX MECTAX CIEAYET MpPelyCcMaTpUBAaTh YCTAHOBKY CTOSKOB —
BO3IYIIHUKOB aAuamMeTpoM 75...150 MM ¢ yCTaHOBKOW Ha HMX 3allOPHOM apMaTyphl

WK aBTOMAaTHYCCKHX yCTpOﬁCTB AJI1 BBIITYCKa BO3yXa.
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Pucynok 9 - Cxema ckoporo ¢uibtpa:
1 — cnoit ¢unkTpyromel 3arpy3ku; 2 — MOJJASPKUBAIOIINN TPaBUNHBIN CI0M; 3 —
IpEeHa)KHas pacrpeenuTesbHas cuctema; 4 — cOOpHO-paclpeaeIuTeIbHbIN JTOTOK; 5
— cOopHBI KapMaH; 6 — TpyOONpPOBOA MOJAaYM BOJBI Ha OCBETJICHHE; 7 — 3allopHast
apMarypa aBTOMaTH4YeCKOro JEHCTBUS; 8§ — TpyOONpoOBOA OTBOAA MPOMBIBHOW BOJBI;
9 — TpybOornpoBoa Moauu BOJBI HAa MPOMBIBKY ¢uibrpa; 10 — TpyGompoBoa 0TBOIA
OCBETJICHHOM BOJBI

Ha «komnexkrope ¢uiabTpa Takke CleAyeT IMpeaycMaTpuBaTh CTOSKH —
BO3IYIIHUKH JuaMmeTpoM 50...75 MM, a UX KOJWYECTBO JOJKHO OBITh MPH ILIOIIAIH
dunstpa 10 50 M?— onuMH, NpH OonblIel IUIOIMAAM — JBa: B Hauyajge U KOHIIE
koJuiekropa [1, m. 6.109].

Pacuer ycTpoiicTB AJ1s1 cOOpa U 0TBOAA BOJBI IIPU NPOMBbIBKE

Jlist cOopa v OTBEACHUS IPOMBIBHOM BOJIBI CIIEyET MPEyCMaTprUBaTh Keao0a
MOJYKPYIJIOTO WU MSITUYTOJIBHOTO CEUYECHUS, Pa3MEIIAEMbIX HaJl IOBEPXHOCTHIO

bunbTpyIOIIEH 3arpy3KH.

Paccrosinne Mexay OCSIMHU COCETHHUX KeT0OO0B TOKHO ObITH He Oosee 2,2 M |1,
m 6.111].
[IupuHa xenoda B, onpenenseTcs 1no popmyie
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2
5 9 >cen

(1,57 +000,

B K

arcen — Nowcen ’

1€ Qocer— PACXOJ BOABI IO KET00Y, M%/C; Olyeer— OTHOIIEHHUE BBICOTHI IIPIMOYTOJIBHOM
4acTu JKejlio0a K TOJIOBUHE €ro IMUpUHBL, npuHUMaemoe OT 1 g0 1,5, Ko
KO3 (PULIMEHT, TMPUHUMAEMBbIN [ KEeJIOOOB C MONYKPYTJbIM JIOTKOM — 2; IS
NSATUYTOJIBHBIX 5ke51000B — 2,1
qofceﬂzqnp - Norcen

T71€ Nycer— KOJIMUECTBO KEIOO0O0B, ONPEEsieTCs B 3aBUCUMOCTU OT JUTMHBI (DUIIBTPa U
PACCTOSIHUSI M@Ky COCETHUMU >Keo0amMu, KOTOPOE PEKOMEHIYETCs MPUHUMATh HE
oonee 2,2 M.

Kpomku Bcex kemoO0B JOKHBI OBITh Ha OJHOM YPOBHE U CTPOTO
TOpU3OHTANIBHBL. JIoTKM TOKHBI UMETh YKIIOH 0,01 Kk cOOpHOMY KaHay.

Beicota npsimoyronbHO# yacTh xeno00a N,,=0,75B e .

ITone3nas BeicoTa xeno00a h = 1,25B,cer .

KoncTpykTrBHas BbICOTa Kej100a (¢ yueToM TommuHbl ctenku) h, = h+0,08.

CkopocTh IBMXKEHUS BOJIBI B jkeno0ax mpuaumaercs 1,5...2 m/c [1, m. 6.117].

Paccrosinue ot moBepxHOCTH (QUIBTPYIONIEH 3arpy3Ku 10 KPOMOK KeJI000B H,y
omnpezensieTcs no Gpopmyie

H,, =395 93,
100

rne Hi;— BeicOTa (GUIBTPYIOIIETO CJIOS, M; d3— OTHOCUTEIBHOE pacCIIMpEHUe
bunbTpylomei 3arpy3ku, npuaumaemoe 1o [1, ta6m.23], %.

Ecmu xoHCTpyKTHBHas Bbicota xeimodba h, > H,., To B 3ToM ciydae H,,
YBEJIMYMUBACTCS HAa CTOJBKO, YTOOBI PACCTOSIHHE OT HHU3a kKeyoda 0 BepXa 3arpy3Ku
¢unbTpa 66110 0,005...0,06 M.

Pacuer cOopHOro kanaia

3arpsi3HeHHasi TPOMBIBHAS BOJA W3 JKeJI0OOB CKOporo (uibTpa CBOOOIHO
W3JIUBAETCS B COOPHBIN KaHANl OTKYJla OTBOJUTCS B CTOK.

[Ipu oTBOme mnpoMBIBHOW BOABI C (QuibTpa cOOpHBIA KaHal JIOJDKEH
MpeOTBpAIllaTh CO3/IaHHE IMOJANOpa Ha BbIXOJE BOABI U3 kKenoOoB. [loaTomy
paccTosiHMe OT JIHa ’kenoba J0 JHa OOKOBOro cOOpPHOrO KaHaua JOJKHO OBITh HE
MEHEE
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2
Hygy =1,73- 3-8 5,
g Bian

TI€ Car— PACXOI BOIABI B KaHale, M/C; Biy—~ MMHHMAIBHO JOIMYCTHMAs LIMPMHA
KaHasa, npuHuMaeMast paBHoit 0,7 m.

CKOpOCTh [IBMDKEHMSI BOJBI B KOHIE COOpHOTrO KaHaja NpH IUIOIIAIA
MOMEPEYHOr0 CEUEHUs

fKaH = BKaH HKaH )

COCTaBUT

Vian = 9xan ! fran

YTO HE JOJDKHO OBITH MeHee 0,8 m/c.

OmnpenesieHue MoTepb HANMOPA NPH NPOMbIBKe GUIbTPa

[ToTepu Hamopa cinararoTcst U3 CIEAYIOMINX BEJTUYNH:
— MIOTEPH Haropa B OTBEPCTUSIX TPYO pachpeeTuTeIbHON CUCTEMBI (PHIIbTpa:

2 V2
|22 41) Vi Viom.
a 2g 2g

r7i€ Vo — CKOPOCTh JABHIKEHUS BOJBI B KOJUIEKTOPE, M/C; V), . — CKOPOCTh ABMXKEHUS
B paclpeieuTeNbHbIX TpyOax, M/C; @ — OTHOIIEHHWE CYMMBI IUIOMAZEH BCeX
OTBEPCTUHN pacIpeIeTUTEIIbHON CUCTEMBI K TUIOMIAAN CEUSHUS KOJIJIEKTOPa;
— TMoTepu Hamopa B (UIbTpyIOUIeM cjoe BbeicoTo Hy 1o  (opmyre
A.M.Eroposa
hy, =(a +6a))qu,

rae a = 0,76; ¢ = 0,017 — mapameTpsl I iecka ¢ KpynmHOCThIo 3epeH 0,5...1 mMm; a =
0,85; 6 = 0,004 — mapamerpsl A Mecka C KPYyMHOCTBIO 3epeH 1...2 MM; @ —
MHTEHCUBHOCTH NPOMBIBKH, 11/(cM2); Hy — BbICOTa QHUIBTPYIOIIEH 3aTrPy3KH, M;

— IOTEPU HAIOpa B TPABUMHBIX NOAAEPKUBAIOIIUX CIOSAX BBICOTOU H, . IO
dopmyie npod. B.T. TypunnoBuda

hn.c. =0, 022Hn.c. w,
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— [IOTEpH Hamopa B TpyOONpoOBOE, MOABOASAIIEM MPOMBIBHYIO BOIY K 001IEMY
KOJUIEKTOPY pacHpedeIUTEIbHON CUCTEMBI, OIIPENEIISAIOTCS 10 (hopMyie

hy m =il .

IHoxdop HacocoB AJis1 NPOMBIBKH (GUILTPOB
Pacxon Bozbl, KOTOPBIN AOJDKHBI [10J1aBaTh HACOCHI PaBEH Pacxoay IPOMBIBHOU
BO/JIBI.
Hamop, koTopelif [o/Ke€H pa3BUBAaTh HAcOC MpU TPOMBIBKE (DUIBTPA,
omnpenensercs no popmyiie

H=h,+2Xh+hy,,

TAac hg_ reoOMCTPHUUICCKas BbBICOTA IMOABEMA BOJALI OT AHA PE3CPpBYyapa YHUCTOU BOJBI 1O
BEpXHEN KPOMKH keJ000B Haja (pUiabTpoM, onpeensemMas o Gopmyie
h,=Hy. +Hy +Hyg,

rne H,. — BBICOTa KPOMKHM >Xejno0a HaJ NOBEPXHOCTbIO (uibTpa; Hy— BBICOTA
3arpy3ku QuibTpa (QUABTPYIOMMIA CION + ToJaaepKuBaroInil cioi); H,— riyouHa
BOJBI B pe3epByape 4McTOi BOAbI (10 cxeme); Y, h — cymMmapHbIe OTepy Hamopa;

h,.; — 3amac Haropa (Ha epBOHAYAILHOE 3arpsi3HEHHE (PUIBTPA | T.11.), PaBHBIN 1,5 M.
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Ta6nuna 3- Knaccudukanust GpuasTpos

Tun Gusrpa XapakTepucTika
(UIBTPYIONIETO CII0s
CxopocThb
JUaMeTp BBICOTA Kouctpykuu | ITnomans | Haznauenue
1o 3epeH, MM | (QUIBTPYIO (uubTpoBan 1 GUIBTPOB M2 ¢upTpa
CKOpOC 10 HATIOPY pet, usl, M/4
TIETO CJIOS,
™
M
Jns  monHOTO
beznanopusie ¢ | 0,5...1,2 0,7...0,8 6 [Ipsimoyrod. OCBETJICHUS
4...120
KBapil. 0,7...1,6 1,3...1,5 8 WM KpYT. | 5 BOJIBI C
3arpy3Koi 0,8...2,0 1,8...2,0 10 /0 o KOaryJIMpoBaH
HOI B3BECHIO
besnanopubie ¢
JIBYXCIIOMHOM
3arpy3Koit:
AHTPAIUTOBOM
(BepxHuii cioii) | 0,8...1,8 0,4...0,5 10 To xe To xe To xe
KBapIICBOM 0,5...1,2 0,6...0,7 10
Cropbie (HWOKHUIA CI1.)
besnanopubie
ABYXIIOTOYHBIC 0,5...1,5 1,45...1,65 12 To xe To xe To xe
(punbTpHI
AKX)
Crambasie, 5Ilfj:cﬂTI/mHoro
Hanopasie (P<6 HWIAHAPHYE OCBETICHIS
aTt™m): CKHe, BONLL
BepTukansuble, | 0,8...1,8 12 10...12 BeptukansH | 0,8...9,1 Hcflo;nﬁ ‘or
ropmsontaneHel | 0,8...1,8 0,75 10...12 bI€, 15...30 st Y
e TOPU30HTAIb A
TEXHUYCCKHX
HBIC .
nese
Jlns
YaCTUIHOI'O
Hanopusie CrajnbHbIe, OCBETJICHHUS
Crepx GUIBTpBI nunuHIpuae | 7 BOMBI WM ISt
P cuctemsl [.H. | 0,5...1 0,45 25...50 CKHE, AN IMOJIHOTO
CKOpBIE
Huxudoposa BepTHKaNIbH | 42 OCBETIICHHS
(P>2,5 atH) ble BOJIBI c
KpyIHOM
B3BECHIO

KoHTpo/ibHBIE BONIPOCHI

1. Jlaiite onpenencHue GUIHTPOBATHLHOTO COOPYKCHHS.
2. Tlepeuncnute BUABI (DUIBTPOB M YCIOBHUS UX MPUMEHEHUS.

3. YkaxxuTe HOPMATHUBBI 10 MYTHOCTH JI0 U TTOC)Ie (PUIIbTpa.

Jlureparypa:
1. CIT 31.13330.2012 (¢ wm3menenusamu Nel,2) co CHull 2.04.02.-84*
Bonocuabxenue. HapyxHbie cetu u coopyxenus. - M.: ®T'VIT LTI, - 80 c.
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INPAKTHYECKAS PABOTA Ne9

HA3BAHUE NPAKTUYECKOM PABOTHI:
[MTPUBA3KA TUIIOBOI'O ITPOEKTA K MECTHOCTHA

Henb paGoOTHI:BHINONIHUTh KOMIAHOBKY OYHCTHBIX COOPY>KEHHMH, TOCTPOUTH
BBICOTHYIO CXEMY OYMCTHBIX COOPY>KEHUH.

3HAHUA (aKTyaau3alus):

— [IpoexTupoBaHue CTaHIMI BOJOMOATOTOBKH.

yYMeHHusl:

— paboTaTh ¢ HOPMATUBHBIMU TOKYMEHTAMU;

— BBIIOJIHATE M O(QOPMIIATH pacyeTbl MNPOEKTUPYEMBIX JJIEMEHTOB CHUCTEM

BO,ZIOCH&6)K€HI/I5[ H BOJOOTBCACHMS.

Iopsinok BbINOJTHEHHS PA0OTHI:
1. BbI4epTUTH BBICOTHYIO CXeMY OJIOKA OUHMCTHBIX COOPY KEHHI
2. BbI4epTUTh TeHIUIaH OYMCTHON CTAHIIMU U KOMIIOHOBKY OCHOBHOTO 0J10Ka
COOPY>KEHHM.

3. OTBeTUTH HAa KOHTPOJBHBIE BOMPOCHI.

OCHOBHBIE TEPMHUHBI U ITOHATUSA

CocTtaBJjieHre BHICOTHOM CXeMbI OUMCTHBIX COOPY:KeHUIT BOTOCHAOKEeHUSA

BricoTHas cxema mpenctaBisieT coOoi rpaduueckoe u3o0pakeHue B mpoduiie
BCEX COOPYKEHHUM CTAaHIMU C B3aMMHOM YBSI3KOM BBICOTBI MX PACHOJIOKEHHS Ha
MECTHOCTH.

Ha cxeme yka3bpIBarOTCSI BBICOTHI COOPYKCHHUUM IO XOAY JBWXCHHUS BOJBI U
YCTaHABJIMBAETCS 3aBUCUMOCTh MEXIY aOCOJIOTHBIMM OTMETKaMH ypOBHEW BOJIBI B
TEXHOJIOTMYECKUX COOPYKECHHUSAX (pe3epByap YHUCTOM BOABI — (UIBTP — OTCTOMHHUK

WK OCBCTIMUTCIIb CO B3BCIICHHBIM CJIIOEM OCaJiIKa — KaMCPBI XHOHBGO6pa3OBaHI/I51 —
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cMecurelb). Ha BEICOTHOM cXeMme, BBITIOJIHSIEMON B MPOU3BOJIBHOM MaciuTade, KpoMme
OTMETOK YPOBHS BOJIbl YKA3bIBAIOTCSI TAKKE OTMETKH JTHA COOPYKEHUM.

JInsi OpUEHTHPOBOYHBIX pACUETOB BEJIMYMHBI TIEPEMNATOB YPOBHEW BOJBI
IIPUHUMAIOTCA TMOTEPU HAmopa B COOpykeHMsAX coriacHo [l, m.6.219]. Ilocne
MPOBEJICHUS pacueTa OYUCTHBIX COOPYIKEHUN BBICOTHASA CXEMa YTOUHSETCS.

CocraBieHue BbICOTHOM CXeMbl HAUMHAIOT C HanboJiee HU3KO PacCIoNOKEHHOTO
coopykeHusi — pesepByapa uuctod Bojabl (PUB). Ilpu mpoekTupoBaHUM BBICOTHOM
CXEMbl MAaKCUMallbHasi OTMETKa YPOBHS BOJbl B pE3epByape YUCTOM BOJbI
NPUHUMAETCS 32 UCXOJHYI0 MUHUMAJIbHYI0. 3aT€EM B 3aBUCUMOCTH OT 3TOM OTMETKH
ONPEACISIOTCA OTMETKA YPOBHSI BOJBI B JIPYTHX COOPYXEHHSX. MaKCUMabHBIN
ypoBeHb BoAbl B PUB nmpunumaercs 0,00 unu Ha 0,5 M BbIllIe TOBEPXHOCTU 3EMIIH.

Ha pucynke nokasaHna ynpoliieHHas BbICOTHAasi CXe€Ma €M OCHOBHBIX OUUCTHBIX
COOPY>K€HHMH, COCTaBJICHHAs HUCXOAs W3 MAKCHUMAJbHBIX MPUBEIACHHBIX 3HAYCHUI
NOTEPh HANOpa. 371€Ch 32 HOJb YCJIOBHO MPHUHATA HAWBBICIIAs OTMETKA B PE3epByape
YHUCTOU BOJIBI.

OTMeTKka ypOBHS BOJBI B CMECHUTENE SIBJISIETCS HAWBBICIIEN W 1O HEH
ompezensieTcss TpebyeMas BeIHYMHA MOIbEMa BOJbI HACOCAMHU CTAHIMU IEPBOTO
nonabéMa. CoOpyKEeHHMsI PEareHTHOrO0 XO3SHUCTBAa TPeOYyIOT [JIsi MPUTOTOBJICHUS
pPacTBOPOB PEAreHTOB MOJIaYM BOABI Ha 0oJiee BBICOKME OTMETKH (YeM OTMeETKa
CMECHUTENsI), HO HEOOXOAWUMBIE [JIsi STOTO KOJMYECTBA BOJBI BEChMa Majbl TIO
CPaBHEHUIO C PACXOJIOM OUYHMIAEMOM BOABL. 1loaTOMY BOMY Mg HyX I pEeareHTHOTO
XO35IUCTBA 11€7IeCOO00pa3HO TMOJAKAYMBAaTh Ha HEOOXOAMMYIO JIOMOJTHHUTEIbHYIO

BBICOTY.
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@1
Pucynoxk — 10 BeicoTHast cxema BOJOIPOBOIHBIX OUMCTHBIX COOPYKEHUM
7 - HacOoC CTaHIIMK MEPBOro MOAbEeMa; 2 - CMECUTENh; 3 - KaMepa
XJIONIbeoOpa3oBaHus; 4 - OTCTOMHHUK; 5 - GUILTpP; 6 - pe3epByap YUCTON BOJBI; 7 -

HAaCOC CTaHIIUHU BTOPOI'O MoAbEMa

KoHTpobHbIE BONIPOCHI
1. JlaiiTe onpeeneHne TeHIIaHA OYUCTHBIX COOPY KEHHM.

2. YKaxXuTe IPUHIIMIT IOCTPOCHUS BBICOTHOM CXEMBI.
Jluteparypa:

1. CIT 31.13330.2012 (¢ wu3menenusamu Nel,2) co CHull 2.04.02.-84*
Bonocnabxxenue. Hapyskubie cetu u coopysxkenus. - M.: ®I'VIIT LTI, - 80 c.
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