JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.
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BBenenue

ITpobnema obecneyeHus HacejaeHus Poccuu muTheBoit BOJOH HOPMAaTUBHO-
ro KauyecTBa U B JOCTATOYHOM KOJMYECTBE CTaja OJHOI M3 [JIaBHBIX M OIpelde-
JAIOLIMX B PEIUSHHH NPOoOIeM >KWIHILHO-KOMMYHAIBHOIO KoMIulekca. H3-3a
BBICOKOTO 3arpsA3HEHHA BOJOHUCTOYHHKOB TPAJMLMOHHBIE TEXHOJOIMH CTaIU
HEJOCTaTO4YHO 3 ()EKTUBHBIMU M HE BCErAa 00ECIeYHBAIOT HAAEKHYIO BOAOIIOA-
FOTOBKY M II0Jayy HAcCEJEHUIO IUTbEBOH BOABI rapaHTUPOBAHHOIO KauieCTBa.
Cutyauus ¢ HeOJaroNnpUsATHBIM IOJIOKEHUEM BOJOCHAOXEHHA MPOZOJDKAET Ha-
pacrars.

B 1998 r. IIpaButensctBoM Poccuiickoit denepauun NpUHATO HOCTaHOBIIE-
Hue «O xoHuenuuu QenepanpHoi LeneBoil nporpammsl «ObecneueHue Hacee-
HuA Poccuy mUTHEBOH BOMOH» M OCYIIECTBICHHU NEPBOOUYEPEOHBIX MEpOIpHsi-
THH MO YJIYYIICHUIO BOJOCHAOKEHHs HaceleHus». PelieHne MeponpusTuid, npe-
JYCMOTpEeHHbIX [IporpaMmoii, MO3BOJMT OXBaTUTh LIEHTPaJU30BaHHBIM BOJO-
CHa0XEHUEM JONOJHHTEIBHO 15 MJIH. FOPOACKUX KUTENeH, obecneduts 19 MIIH.
CeJIBCKMX  JKMTEeNed INUThEeBOH  BOMOH, COOTBETCTBYIOIIEH  CaHUTapHO-
rurueHuyeckuM TpebosanHusaM. B pesymsrate x 2010 r. 90% Hacenenus Poccun
Oyner obecneueHO KayecTBEHHOH NHUTHEBOH BOHOH (B T.u. 94% ropoickoro u
83% cenbckoro HacesneHus). IIporpaMMHsle MEpONIPHUSTHA 10 BOAOCHAOKEHHIO
MO3BOJIAT €XKEr0JJHO SKOHOMHTD IOpsAaKa 2 KyO. KM TUThEBOI BOJBI.

YMeHbLIEHHE NOCTYIVICHUS HEOYMLICHHBIX W HEAOCTAaTOYHO OYHLIEHHBIX
CTOYHBIX BOX B BOJHBIC OOBEKTHI — MCTOYHHUKH MHTHEBOIO BOJOCHAOXKEHUS —
MO3BOJHMT B OCHOBHOM goBecTd K 2010 r. KauecTBO BOABI B IOBEPXHOCTHBIX
IIUTHEBBIX BOJAOMCTOUHHUKAX N0 MOKa3aTesieil BTOPOro Kjacca Mo KpUTepusaM MpH-
FOJHOCTH JUIA LEHTPAIM30BAHHOTO XO3SIHCTBEHHO-IUTHEBOIO BOAOCHA0KEHHUS.

PedopMupoBaHHE >KHIMIHO-KOMMYHAJBHOTO XO3MHCTBa NO3BOJIMT B KO-
POTKHE CPOKH HOPMAajM30BaTh JKOHOMMHYECKOE IOJIOXKEHHE OTPACiH, ITOBBICHT
YCTOHYHMBOCTD U HAJEKHOCTh (PYHKUHOHHPOBAHHUA KHIHIIHO-KOMMYHAJIBHBIX
CHCTEM XHU3HEe0OeCIeueH s HaCeJICHUS.

Ilpobnema MOJEPHU3ALMH, TEXHUYECKOrO HEPEBOOPYKEHHA U Pa3BUTHUA
CHCTEM KOMMYHAIHHOTO BOJOCHAOGKEHHS M3 TEXHMYECKOii repepactaeT B ¢u-
HaHCOBO-3KOHOMHYECKYIO.

Ha poccuiickoM pbIHKE UMeeTcs LIMPOKHUil BHIOOP KaKk OT€4YECTBEHHBIX, TaK
H 3apyOEeXKHBIX MaTepHalIoB, 000pYIOBaHHS, YCTAHOBOK, IPHOOPOB, peareHToB U
TEXHOJIOTHH, HEOOXOMMMBIX [l MOJEPHU3ALMH CHCTeM BOHOcHaOxeHus. IIpu
3TOM TpeOyIOTCS BeCbMa 3HaYUTENbHble QUHAHCOBBIE peCypChl HA BOCCTAHOBIC-
HHE, MOJCPHU3ALHUIO CYIIECTBYIOIIMX U BHEAPEHHE HOBBIX TEXHOJIOTHIA.

B Hacrosiuiee BpeMsi U3ydeHME XMMHYECKOTO COCTaBa BOIbl M Kay€CTBCH-
HBIX [OKa3aTeseif HCTOYHUKOB IIPUPOAHBIX BOJ IIPOYHO BOILIO B KPYT BOIIPOCOB,
peliaeMblX MPU NPOEKTHPOBAHMM BOJOIPOBOAHBIX OYMCTHBIX COOPYKEHHH.
Kpome TOro, cBeieHHs 0 XMMHYECKOM COCTaBe BOJbl IIO3BOJAIOT Oosee MOJIHO
HO3HATh M YUCTO (U3UYECKUE MPOLECCHI, MPOUCXOAAMe B Bojoemax. Ilocie
BHUMATE/IbHOIO M3y4YEHUSA KaueCTBEHHOI'O COCTaBa 33JaHHOIO UCTOYHMKA BOJO-



CHa0XEeHUA U €ro OLEHKH MOXHO IOJ0OpaTh OCHOBHbIE TEXHOJOTMYECKHUE MPO-
LIECCBI U1 TOJATOTOBKH BOJIbI.

Ilpu pa3paboTke NpOEKTa OYMCTHBIX COOPYXEHHH BOJONPOBOJAA JOJDKHBI
OBITH HCIOJIB30BAaHbI IOCIEAHME HOBEHIIME NOCTHKEHMS HAyKU U TEXHUKU B
0011aCTH BOZXOCHA0KEHHUS C TEM, YTOOBI KO BPEMEHH BBOJA B JSHCTBUE OHU ObLIM
TEeXHHYECKH COBEpIUCHHBIMHU. B npoekTax JO/DKHBI IPHMHUMATECS PELIeH s, KOTO-
pble HO3BOJIH Obl COKPATHUTh KAaIIMTAIbHbIC BIOXKEHHS, 3aTpaThl TPyJa Ha CTPOU-
TEJBCTBO, YMEHbLINTh MATEPHAIHO-TEXHUYECKHUE PECYPChI 10 CPABHEHHIO C aHa-
JIOTMYHbIMU AEHCTBYIOIMMM CTaHLMAMU BOJOIOJAIOTOBKU KaK Ha CTaIuH IMPOEK-
THPOBAHHA U CTPOMTENLCTBA, TAK U BO BPeMA JKCIUTyaTalMH. YCIEUIHOE PEILECHHE
9THX 3334 BO3MOXHO B CBSI3M C IPUMEHEHHEM Gojiee MPOrpeCCHUBHBIX TEXHOMOIUH
B BOJOIOATOTOBKE, OOBEMHO-IUIAHMPOBOYHBIX M KOHCTPYKTUBHBIX pEILEHU,
YIIy4IICHHEM TEXHUKO-9KOHOMUYECKUX TI0Ka3aTeseii 00beKTa CTPOUTEIILCTBA.

ObecrnieueHre HaceNeHUs CTpaHbl JOOPOKaYEeCTBEHHOH NMUTHLEBOH BOJOH AB-
JaseTcs Haubosiee 3HaYMMO Npo6aEeMOM, MOCKOJIbKY OHa HEIOCPEICTBEHHO
BIMAET HA COCTOSHUE 3[4OPOBbS HACEACHHA M ONpEAENAET CTEHECHb IKOJIOTHYE-
CKOH U 3MUIEMUOIOTHYECKOH 0€30M1aCHOCTH MHOTHX PETHOHOB CTPaHbl.

B moco6uu, npeqHa3HaYEHHOM Ul TPAMOTHOIO BBIMOJHEHHS CTYAEHTaMH
KYPCOBBIX U JUIUIOMHBIX IPOEKTOB (PaboT) OUUCTHBIX COOPYXKEHHH BOZOIPOBO-
Jla, MaTepHa M3JI0KEH C YYEeTOM COBPEMEHHBIX TpeOOBaHHH, HAPaBICHHbIX HE
TONBKO Ha NpUHoOpeTeHHe 3HAHUI B mpouecce 00yYeHHs, HO H Ha NPUMEHEHHE
UX B MPAKTUYECKOH AEATENbHOCTH. B HEM 0000IeH MHOTONIETHHH METONOI0TH-
yecKkuii onbIT paboThl Kadeapsl BOAOCHAOXEHUs W BOA0OTBeAeHus Huxeropoa-
CKOTO  TOCYJapCTBEHHOTO  apXUTEKTYPHO-CTPOMTEJIBHOIO  YHHBEPCHTETa
(HHI'ACY) ¢ y4eToM CIOXHBIIHMXCH MPUOPUTETOB B MpPAKTHKE y4eOHOro mpo-
uecca, NpOEKTHPOBAHKS, CTPOUTENBCTBA U IKCIUIyaTalMU CTaHLUI BOMOMOArO-
TOBKH U3 IIOBEPXHOCTHBIX UCTOYHHKOB.

ABTOp BbIpaxkaeT IIIyOOKYIO NPU3HATEILHOCTh KOJUIEKTHBaM Kadenp Bomo-
cHaOxeHust W BojooTBeseHus KaszaHCkol rocyJapCTBEHHOH apXHTEKTYpHO-
CTPOMTENBHOH akanemuu (3aB. kadeApoi, JOKTOP TEXHHYECKHX HayK, mpodec-
cop A. b. AnenbiunH) U TOABATTHHCKOrO IrOCYAapCTBEHHOIO YHUBEpCHUTETa (3aB.
kadenpoii, nokTop TexHUueckux Hayk, npodeccop 1O. . Bl1OBUH) H KOJUIEKTH-
By OTZeNa OYMCTHBIX COOPY)KeHMH BOJONPOBOJA M KaHanusauuu Huxeropon-
HUHUuedrenpoekt (Havanbhuk otaena T. B. CaBenbeBa) 3a LieHHbIE 3aMEYaHUs
U MO0JIe3HbIE COBETbI, CAeIaHHbIe UMHU [IPH PELIEH3UPOBAHUH I0COOHS.

Pas3oen nepseii. KAMECTBO IIPUPOJJHBIX BOJI
I'naBa 1. XuMuYecKHUii cOCTaB NPUPOAHBIX BOA U GAKTOpBI, BAHAIOLINE
Ha ero (oopMUpOBaHHE

[TpupoxHbie BOABI MPEJCTAaBIAIOT COOO CIOXKHBIE PaCTBOPEI, CoJepKalLIue
MHHEpaJIbHbIe U OpraHHYecKHe BeLIEeCTBA M rasbl. Bech CloXHbLl KOMILIEKC Be-
ILIECTB, HAXOAALIMXCA B Pa3HbIX (OpPMax HOHHO-MOJEKYIPHOIO U KOJLIOHIHOTO
COCTOSIHHS, 00YCIOBIMBAET XUMHYECKUIA COCTAB IPUPOAHBIX BoA. OH 3aBHCHT OT
cpelpl, B KOTOPO# [POUCXOAUT €ro GOopMHUPOBAHHE, T.€. OT COCTaBa H PacTBOPH-
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MOCTH BEIECTB, C KOTOPbIMU KOHTAKTUPYET BOJA, a TAKKE YCIOBHHM, IPH KOTO-
pbIX IPOUCXOIHUT 3TO B3aUMOJEHCTBYE.

ITo cBOEMy XMMHYECKOMY COCTaBY NMPUPOJHBIE BOJB! UPE3BBIYAHO pa3HO-
obpa3Hbl. OHY OTIMYAIOTC M XMMHYECKMMH JJIeMEHTaMH, U oOLIeil KOHLEeHTpa-
el paCTBOPEHHBIX BEIUECTB, H KOJMYECTBEHHbIM COOTHOLIEHHEM MEXIY KOM-
[IOHEHTaMH cocTaBa U GopMoit ux coemuHeHui. ['a3pl B OpUpoOHOH BOAE HAXo-
JATCS, TJIaBHBIM 00pa3oM, B BHJIE MOJIEKYII, COJIM - B BU/I€ HOHOB, OpPraHUYECKUE
BEIECTBA — KaK B MOJCKYJAPHBIX COEIUHEHHAX, TaK U B KOJUIOUAHOM COCTOS-
uud. CocTaB NPUPOAHBIX BOJ YCIOXKHSAETCA CIIE U TEM, YTO OJUH U TOT XKE dJie-
MEHT MOXET HaXOJHUThCS B BOJE B PA3IUYHBIX COSJUHEHUAX U COCTOSHHUSX.

B npupomHBIX BOJAX pAacTBOPEHBI BCE U3BECTHHIC HAa 3€MJIe XUMHYECKHE
3/IEMEHTHI, HO 0O/IblIas 4acTh U3 HUX IPUCYTCTBYET B CTOJb MAJbIX KOJIHYECT-
Bax, YTO ITOKa OHH HE MOTYT OBITh ONpPENEICHB! H3-3a HEJOCTATOYHOH YYBCTBHU-
TEJBHOCTH AHATUTHYECKOr0 0O0OpYNOBaHHA U METOJOB MX aHamu3a. OXHAKO MX
IPUCYTCTBUE OOHAPYKUBAETCH KOCBEHHO B JKMBBIX OpPTaHU3Max, CIIOCOOHBIX
aKKyMyJIHMpOBaTh XUMHMYECKHE 3JIEMEHTH U3 OKpyxawoomei Bojsl. [IpucyrcrBue
JPYTHX 3JIEMEHTOB JOKa3bIBAETCS MX HAIMYMEM B JIOHHBIX OTJIOKEHHMAX BOJXOEMOB.

XuMuyeckui COCTaB IPUPOAHBIX BOJ YCJIOBHO IOAPA3JEIAIOT Ha CIEIYIO-
[uye Irpyniel: 1) riaBHbIE HOHBI; 2) pacTBOPEHHbIE I'a3pl; 3) OHOreHHbIE BEILECT-
Ba; 4) MUKPOJJIEMEHTBL; 5) OPraHu4ecKue BELIECTBA.

Kpome yka3aHHbIX TPYIII XMMHYECKOTO COCTaBa BOABI, DU H3Y4EHHH NpPU-
POMHOTO MCTOYHHKA ONpPEAEAIOT TAKUE KAYECTBCHHbIE MMOKA3aTeNIH, KaK )KECT-
KOCTb, LIETOYHOCTh, OKHCIIAEMOCTD, arpecCUBHOCTh. OHU XapaKTEpU3YIOT CBOMH-~
cTBa BOJBI U OOYCIIOBJIEHB! HE OOHHM, 8 COBOKYIHOCTBIO HECKOJBKHX KOMIIO-
HEHTOB COCTaBa BOJBI.

BaxHpIM HOKa3aTeneM BOZBI SBJLSIETCS €€ MHHEPAJIM3alus, I10J KOTOpOii
NOHHMAKT CYMMY BCeX OOHApY)XCHHBIX IIPU aHAM3e MHUHEPAIBHBIX BELIECTB,
coJepKalMxcs B JaHHOH Boze. DTa KOJIMYECTBCHHAs XapaKTEpHCTHKAa COCTaBa
BOJBI HOCHT YCJIOBHBI XapaKTep, T.K. IOJHOTA aHAJIU3a MOXKET ObITh pasaH4HOM.
Yame Ha MpakTHKE O COJECOAEPKAHHM NPUPOAHBIX BOJA CYIAT IO BEJIHYHHE CY-
XOro OCTaTKa, KOTOPHIH MOIy4aloT IyTeM BBINAPUBAHUA ONPEIENEeHHOTO 00beMa
BOJIbl, IPEABAPUTENLHO IPOQUIBTPOBAHHOIO Yepe3 OyMaKHbIN GUIBTP.

KpomMe MuBepanu3anuy, cyliecTByeT eue 6Jau3Kkoe K Hell o BeauuuHe MOo-
HATHE «CYMMa MOHOB, TIOJl KOTOPOil NIOAPa3yMeBatoT CyMMY BCEX BUIOB HOHOB,
¢ KoHHUeHTpauuei 6osee 0,1 Mr/m.

TIpu u3y4eHUH NPUPOIHBIX BOX OTAENBHO PACCMAaTPUBAETICA HOH BOJAOPOAA,
KOHIIGHTpaLs KOTOPOro B BOJE He3HauyuTesNbHa. OJHAKO HOH BOAOPOJA UIpaeT
OyeHb GONBIIYIO POJIb KaK B XUMHUYECKUX, TaK U B OMOJOrHYECKHUX Ipoueccax,
HPOTEKAOLIKX B BOAOEMAX.

Kpome Toro, B npMpoJHOH BOJE BCETAa HaXOJAUTCS HEKOTOPOE KOJIHYECTBO
TBEP/BIX BEUIECTB B BHJIE B3BECEH HEOPTaHWYECKOTO U OPraHHMYECKOrO MPOHUC-
XOXKIEHMS.

I'naBHbie HOHBL. [TaBHBIMH OHM Ha3BaHbI IIOTOMY, YTO B CYMME COCTaB-
Js0T OCHOBHOM mporieHT (90 — 95%) Bcex pacTBOPEHHBIX BELIECTB. I 1aBHBIMH
HOHAaMH SABJISIIOTCS UOHbl PAaCTBOPEHHBIX TBEPHBIX BELIECTB, B OCHOBHOM COJEH:
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xnopuznos ( NaCl , MgCl,, KCI, CaCl,); cymdaros (MgSO,, CaSO,,
K,S0,); xap6onaros (CaCO,, MgCO;). K r1aBHbIM HOHaM OTHOCST TaKKe
xatuonst K*, Na*, Ca™, Mg** w aunonn CI™, SO;Z, HCOy , CO;Z.

VIMEHHO 3TH 3E€MEHTHI SBIAIOTCS ONpelENAIOUMH IPU (GOPMUPOBAHUU XUMH-
YECKOro COCTaBa BOJbl. KONMYECTBEHHOE COOTHOILEHHE MEX/Y IIaBHLIMH KOM-
MOHEHTaMH B BOJIE 3aBUCHT OT OOLuel MUHepaIH3aluui. B ManoMuHepanu3oBaH-

- +2
HbIX Boziax npeo6iagaiot uoust HCO; u Ca™ ; B BLICOKOMHHEPATH30BaHHBIX

- 2
— CI” u Na". Vionst Mg™ 3anumaior npoMexyTOuHOE NOJIOXEHUE MEXIY

Na* w Ca™, tax xe xax u noust SO, — mexcy HCO;j u Cl . Taxas 3a-

KOHOMEPHOCTh OOBACHAETCSA Pa3IMiUEM PAaCTBOPHUMOCTH XJIOPHCTBIX, Cynb(ar-
HBIX U KapOOHATHBIX COJICH ILETOYHBIX U HIEI0OYHO3EMEIbHBIX METAJLIOB.
PacTtBopenHbie ra3pi. ['a3sl B IPUPOIHBIX BOJAX BCErja NPUCYTCTBYIOT B
pPacTBOPEHHOM COCTOsiHMM. KOJIMUeCTBO MX M KaueCTBEHHBIH COCTaB 3aBUCAT OT
NPUPOIHBIX YCIOBMH, B KOTOPBIX HaxoAuTcs Boja. Bonma oboramaercs rasamu:

u3 atmocdepst (N,, O,, Ar, CO,, uneprble rasbr); npu GHOXMMHYECKHX

npoueccax (CO,, CH,, H,S, N,, H,); npu npoueccax aerasauuu MaH-
THH U BBIBETPHBAHUS IOPHBIX MOPOJ, NPOUCXOAAUIMX B INIyGMHHBIX CIIOSX 3€M-
HOI KOpBI mpH BbICOKHX Temnepatypax u nasnennu (CO,,CO,H,S ,H,,

NH,, CH, unp.).

ITepBast u BTOpasi rpynmsl ra30oB XapaKTEPHbl, INIABHbIM 00pa3oM, Ui IO-
BEPXHOCTHBIX BOJ U TaKMX MOJ3EMHBIX BOJ, B KOTOpbIE MIPOHUKAIOT HHPUIBTpA-
LUMOHHBIE BOJBl C MOBEPXHOCTU. TpPEThs Ipylna CBOMCTBEHHA A HOA3EMHBIX
riay6uHHbIX BoA. Haubolsiee IHUPOKO pacnpoCTpaHEHbl B MOBEPXHOCTHBIX BOIAX
KHUCJIOPOJI, IBYOKHUCH YTJIEPO/a U a30T.

Buorennbie BemecTBa. K 6HOreHHBIM d1eMEHTaM OTHOCAT: a30T, ¢ocdop,
KaJIMi ¥ Jp. B Pa3IMYHbIX CoeUHEHHAX. CyIeCTBOBAHUE ITHX IEMEHTOB TECHO
CBA3aHO C >KH3HBIO IPHPOJAHBIX BOJAOEMOB. be3 3THX 371eMEHTOB B BOJE HE CMOT-
7u 661 pa3BUBATHCS KUHEHHBIE IPOLECCH] U XKHMBBIE MUKPO - ¥ MAKPOOPraHU3MBIL.

KoHueHTpalysa 6MOreHHbIX BEWECTB B BOJE M MX PEXUM LEIUKOM 3aBUCAT
OT MHTCHCHBHOCTH OMOXUMUYECKUX U OHONIOrHYECKUX IIPOLECCOB, IIPOHCXOAS-
LIMX B BOJHOM MCTOYHMKe. OHa M3MEHJeTCs B JOBOJIHO LUMPOKUX Ipeaenax B
38BUCHMMOCTH OT COOTHOILEHMS MHTEHCHBHOCTH IIPOLECCOB MNOTPEOJICHUA U BOC-
IPOU3BOJCTBA. BHOreHHble BELIECTBAa HAXOAATCA B IOCTOSHHOM KpPYTOBOPOTE,
LMKJI KOTOPOTrO HayMHAeTCsA B Ipolecce POTOCHHTE3a U 3aKaHYMBAETCHA pasiio-
JKCHHMEM BOJHBIX PACTCHMM M JKMBOTHBIX. B pesyibraTe OMOreHHble BELECTBA
NEPEXOJAT U3 OPraHMYECKUX COCAMHEHMH B HeopraHuyueckue. Tak, COeAUHEHUS
docdopa MOryT HaXOIUTHCS B BOJE B BHE HOHA OPTOHOCHOPHOIH KUCIOTH! (MU-
HepaslbHbIH (ochop) U B BUAE COENMHEHUI B OPraHUYECKOM BeleCTBE (OpraHu-
yeckuii hochop). A30T TakKe COAEPKUTCA B BHJE PANA HEOPraHUMYECKUX U Op-
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TaHHYCCKHX BCLUECCTB. Heopraﬂuqecxue COEUHEHUS a30Ta 0OBIYHO Ipeacrasjie-

Hbl HUTpaTHbIMM uoHamu NO; , HUTPUTHBIMU NO,; u uonamu ammonus

+
NH 4 - B OpraHM4ecKuX COEAMHEHMAX a30T HAXOMUTCH, TIIABHBIM 00pa3oM, B

cocTaBe Oeska TKaHeil OpraHu3MOB U NPOJYKTOB ero pacnana. O6MeH a3oTa Me-

MKy €ro HEOPraHWH4eCKMMHU U OPraHM4eCKHUMH (GOpPMaMH U >KUBBIMU OpraHU3Ma-

MH SIBJIAETCSI OCHOBHBIM ()aKTOPOM, ONPEAEISIOIIUM €ro COAepKaHue B BOJE.
KpemHuit B Boje HaxOAUTCS Kak B BHUAE Cab0ii KPEeMHHEBOH KHCIIOTHI

H,Si0; B HCTMHHO PaCTBOPEHHOM, BBICOKOJAMCIIEPCHOM M KOJUIOMJHOM CO-

CTOSIHMAX, @ TAKKC MONAaJaeT B BOAY B pe3y/bTaTe paclaja OpraHu3MOB, HMEIO-
IUX KPEMHHEBbIC CKENETHI U MaHLUPH.

Brinenenue rpynmsl GHOreHHBIX BEIIECTB IO HEKOTOPOW CTEIEHH YCIOBHO,
T.K. B )KU3HEHHBIX IIPOLIECCaX, IPOUCXOMALIMX B IPHPOJHBIX BOJAX, YUaCTBYET U

+2 +2 +
pan apyrux onementos (Ca™", Mg™, K™ unp.).
MHKpO03JeMeHThbl. B NPUPOIHBIX BOIAX, KPOME OCHOBHBIX 3JEMEHTOB, Ha-
+2 +4
XONATCA BELIECTBA, COAEPKAHHE KOTOPLIX HesHauutensHo (Be™, Mo™,

Se*® Sr**, F~ ). IIo xoNM4ecTBY 3JEMEHTOB 3Ta IpyIila caMas MHOIOYMC-
J€HHas, a MO KOHUEHTPALMH XapaKTepPHU3YeTcs HAHUMEHbIIUMH BEITHYHHAMH.
CyMMapHOe colepXKaHHE BCEX MUKPOIIEMEHTOB COCTABILIET HE3HAUHTEIBHYIO
JOJII0 OT O0IIEro cocTana.

MuKpO3IEMEHTBl B BOAE MOTYT IPHCYTCTBOBaTh Kak B HOHHOi, MOJIEKy-
JIPHOH, TaKk U B KOJUIOMJHOH (opMax, a TaikkKe B BUAEC B3BeCU. BONBIIMHCTBO
($OpM MHKPO3JIEMEHTOB HEYCTOHYUBO, T.K. B3BECh U KOJUIOMIbI C TEYCHHEM Bpe-
MEHH BBINAJIAI0T B OCAJIOK.

N3yyeHne pexxuMa MHUKPOIJIEMEHTOB U MX M3MEHEHHs BO BPEMEHH H Ipo-
CTPaHCTBE OYEHb TPYAOEMKO H3-32 MHOrooOpasus (GopM CcaMHX 3JIEMEHTOB U
CJIO)KHOCTH HX aHAJIUTHYECKOT'O ONpPEAEICHUS.

Oprannyeckue BemecTBa. OpraHMYeCKHe BEILECTBA BXOAAT B COCTaB
60JbLIMHCTBA NPUPOAHBIX BOJ. Hamuyue xu3HU B BoJie ABJIIETCA OCHOBOI BO3-
HUKHOBEHUS OPraHHYECKOI0 BELIECTBA.

ITo npOMCXOXIEHHIO OPraHUYECKHE BELIECTBA NPUPOJHBIX BOJ MOApa3ze-
JSIOT Ha BELIECTBa, MOCTYIAlOLIUe U3BHE, U BEILeCTBa, 00pasylonuecs B CaMOM
BOZIOEME.

K nepBoit rpynme OTHOCSTCS, IJIABHbIM 00pa3oM, OpraHM4eCKHe BELIECTBA,
NOCTYNAIOLIME C NPOMbBILUICHHBIMH M OBITOBBIMH CTOYHBIMH BOJAMH, a TaKOKe
TYMYCOBBIE BEILIECTBA, KOTOPbIE BHIMBIBAIOTCS BOJOH U3 MMOYB TOP(AHUKOB, JieC-
HOTO MEePerHos U JPYTHMX OCTaTKOB Paclaja BELECTB PACTUTEIILHOIO IPOUCXOXK-
nenuss. OCTaTky BOAHBIX PACTUTENbHBIX U )KMBOTHBIX OPraHM3MOB IOJ BIUAHH-
eM (U3NYECKHX, XUMHYECKHX U OMOXUMHUUYECKHX (AKTOPOB IPETEpPNEBAIOT
CJIOXKHBIE MpEBpalleHUst B CBoeM cocTaBe. [Ipu 61aronpusaTHBIX YCIOBUAX (Ha-
JMYUM KUCJIOPOJA) AOCTUraeTcs IOJHBIH pacma] OpraHMYecKHX BELIECTB Ha
NpocTeiiline HeopraHuueckue coeauHeHua. Ho wacTo M3-3a OrpaHMYEHHOro
JIOCTYIIa KHUCJIOpPOAa MPOLECC Pa3jIOKEHUS OPraHUYECKHX BEILECTB MAET HEe 10
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HOJIHOM MHHepaiM3aluH, a ¢ 0Opa30BaHHEM CJIOXKHBIX KOMIUIEKCOB OpraHuve-
CKOTO XapaKTepa, HOCAIIMX Ha3BaHUE I'yMyca. IIpy M3y4Y€HHH BOOHBIX HCTOYHM-
KOB HauOONbLINI UHTEPEC NPEICTABIAIOT T'YMUHOBBIE H (YIbBOKUCIOTH, KOTO-
pble XapaKTepHBI U IyMyca, HO HE COJEPXKaTCs B XKMBBIX PACTUTENBHBIX H JKH-
BOTHBIX TKaHSX.

I'yMHHOBbIE KHCJIOTHl INpPEACTABISAIOT COOOH  BBICOKOMOJIEKY/IAPHEIE
COEIUHEHUS, BKJIIOYAIOLIHE LHMKIHYECKHE obpa3oBanusi M pal
(GeHONMTUAPOKCHIBHBIX, KapOOKCHIBHBIX M aMHHOIpYNI. MonekynipHas macca
ux ot 150 o 1500. Bece onu 0651a4a10T KOJUIOMAHBIMU CBOHCTBAMH.

@yIbBOKUCIOTH! - BBICOKOMOJIEKYJIADHBIE COEIAUHEHUS THIIA OKCHMKapOOHO-
BBIX KUCJIOT, HO C MEHBLIUM YHCJIOM YIIEPOJIHBIX aTOMOB U 060Jiee BBIPaXKEHHBI-
MM KHCJIOTHBIMH CBOCTBaMHU.

I'yMycoBble KHCIOTH! (TYMHUHOBas, (yJbBOKHCIOTE) 00Iaar0T CIOCOOHO-
CTBIO 00pa30BHIBATh KOMILIEKCHBIE COSIMHEHHUS C Pa3IHYHBIMU META/UIAMH.

Bropas rpynmia opraHu4ecKux BELIECTB 00pa3yeTcs B Pe3yJIbTaTe CJIOXKHBIX
HPOLIECCOB CO3JaHHsA MEPBHYHOIO OPTaHHYECKOTO BELIECTBA U €T0 Pa3I0iKCHHA.
[TepBuyHOE OPraHUYECKOE BELIECTBO Co3jacTcs Giarofaps AEATEIBHOCTH XEMO-
CHHTE3UPYIOIIUX OakTepuil M CHHTE3UPYIOLIMX pacTeHHH. B Boay mnocrynaror
OPOAYKTHl JKM3HEAEATENbHOCTH OPraHM3MOB M OCTAaTKU OPTraHM3MOB HacelsdIo-
LIMX BOJOEMBI. DTH BELIECTBAa YaCTUYHO OCTAOTCS BO B3BELIEHHOM COCTOSHHM B
BOJIE, TA€ MOENAIOTCA APYTMMHM OPraHH3MaMH MWIM paclafalorcs, a TakkKe 4dac-
THYHO OMYCKAalOTCA Ha JHO, TA€ MOABEPraloTCsA NOCIACAYIOLIHM H3MEHEHHAM,
KOTOpBIE CBA3aHbl B OCHOBHOM C >KH3HEIEATEIBHOCTBIO OakTepuil. Mukpoopra-
HHM3MBI, HaCEJIOLIME BOAOEMBI, IPEBPALIAIOT CJO0XHBIE OPraHUYECKUE BELIECTBA
B Oosnee mpocthle. IIpy 3TOM yacTh GMOXUMUYECKU CTOHKMX BELIECTB, KOTOpas
MOXET OYEHB JIONI0€ BPEMs CYIIECTBOBATh B BOJE, 00pa3yeT, Tak Ha3bIBAEMBIH,
BOJHBIHA ryMycC.

Pacnan opranuueckoro BemecTBa B NPUPOAHBIX BOJAaX, Ha3blBaGMblil MpO-
LECCOM MHHEpPAJIM3aLUH, UMEET Ba)KHOE 3HAUYEHHE HE TOJIBKO IJIA YHUYTOXKEHHS
OCTAaTKOB OPTaHU3MOB U NPOJYKTOB UX XHU3HEACATEIBHOCTH B BOJOEME, HO U JULA
Bo3Bpata B Boay pana snementoB (C, N, P), HeoOXOMUMBIX [Uisi MHTAHUS
BOJHBIX PaCTEHHH.

CoXHOCTh M pa3HOOOpa3ue OpraHUYECKOro BELIECTBA B BOAE, MaJIble KOH-
LUEHTPALMH €r0 KOMIIOHEHTOB HE MO3BOJIAIOT IOJIyYHTh KOJIMYECTBEHHYIO OLIEH-
Ky OpPraHMYeCKOro BELIECTBa BOAOeMa. B HacToslliee BpeMs OpraHH4ecKoe Be-
LIECTBO XapPaKTEPH3YIOT KOCBEHHBIMH NOKAa3aTEJLIMH, INO3BOJIAIOIUMH CYIUThH O
CYMMAapHOM €ro cofepxaHud. K 4uciy ux OTHOCATCS OINpeneneHue OpraHuye-
CKOro yriepoja, a3ora, ¢ocdopa, okucisieMocTs Boasl, Bennuuna BIIK. Ilpu-
CYTCTBME B NPUPOJHBIX BOJAX PacTBOPEHHBIX COJEH M ra3oB o0ecHeyuBaIOT
BO3MOHOCTb CYHIECTBOBAHHUS XH3HH B pekax M o3epax. OT KaueCTBEHHOroO CO-
CTaBa BOJbl 3aBHCAT MHOTHE MX (HM3MYECKHE CBOMCTBA: TEMIepaTypa 3amep3a-
HMs, BEJIMYMHA HCIAPEHHUs, LBET, IPO3PAYHOCTh, a TAKXKE XapaKTep IPOTEKalo-
LIKMX B BOJAE XMMHYECKHX IMPOLECCOB. BENMKO U MPAaKTHYECKOE 3HAYEHHE XHUMH-
4eCcKOoro cocraBa Bozbl. Ero HE0OXOMMMO YYUTBHIBATh IIPHU UCIOJIB30BAHHU BOJ-
HbIX OOBEKTOB JJI BCEX BUJIOB BONOCHAOWEHUS (X034 CTBEHHO-IIMTHEBOTO, TEX-
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HMYECKOTrO, THAPOTPAHCIOPTa), NPHU CTPOUTEIBCTBE THAPOTEXHHYECKHX COOpY-
KEHUH (I NpeaynpexAeHUs KOppo3uu OeTOHa, METauIOB), IIPH OPOIUCHHH H
ppiOHOM npoMbIcie. 3HaHHE COCTaBa BOJBI JAHHOTO OOBEKTA [MO3BOJISET ONMpee-
JIMTb BO3MOXXHOCTh €rO KCIIOJIB30BAaHUS UL XO3AMCTBEHHBIX LEIEH WM HaMe-
THTB ITyTH YJTy4IICHUS KaueCTBa BOAbl HCTOYHHUKA.

XuMMYECKHil COCTaB BOJB! KaXIOro BOJOEMa Ha MOBEPXHOCTH 3eMiH (op-
MHpPYETCs IIOA BO3AEHCTBHEM KOMIUIEKCAa (PAKTOPOB, KOTOPBIE XapaKTEPHbI Ui
JIaHHOH TEpPPUTOPHH.

Bce daxropsl, onpeaensomnpe GopMUPOBAHUE XUMUYECKOTO COCTABA NPH-
POIHBIX BOX, IPHHATO O0BEAUHSATH B IBE IPYIIIIbL.

K nepBoii rpymnne oTHOCAT mpsimMble GakTOphbl, KOTOPbIE HENOCPEACTBEHHO
o0oramaoT BOAY HOHaMM Wid MonekylaMmd. Takumu ¢akTopaMu sBIAIOTCA:
IOPOJbl U FPYHTHI TOUYBBI, C KOTOPBIMH COIPHKAcCaeTCs BOJA B IIPOLIECCE CBOErO
Kpyroo0opoTa; XHUBbIE OPraHU3MBbI U IPOAYKTHI KU3HEAESITEILHOCTH YEI0BEKa.

OCHOBHBIM HCTOYHHKOM IOIMOJHEHUA 3alacOB BOJ CYIUU SABIIAIOTCA aTMO-
cdepHbie ocaaky. Mensuaiilme Kamiu A0XISBOH BOAbI IPH CBOEM MaJ€HHH Ha
3eMJII0 YBJIEKAlOT U3 BO3[yXa DPa3iMYHBIC BELIECTBA. JTO HPEXKAE BCErO rasbl

(CO,, N,, O,), vonbl coneil u OKMCIOB a3oTa (SO;Z, Cl~, HCO;,
NO;, NH,, Ca*, Mg*, Na*, K"), nonanatoume B arMocdepy B pe-

3yJbTaTe MPOMBILUIEHHOTO 3arpA3HEHUs BO3AyXa (OCOOEHHO OT CXKMUIaHHMsA TOI-
muBa). CpemHss MuHepanu3auus aTMocdepHbix Box cocrtaBiser 10-20 mr/m.
OcHoBHOE € (OpPMHpPOBaHHE XMMUYECKOTO COCTaBa BOIbl HAUMHACTCS IOCHE
NOMafaHUA OCaJIKOB Ha 3€MHYIO OBEPXHOCTH (IIpH CONPHUKOCHOBEHUHM X C N0Y-
Boii). IIpu 3TOM NPOUCXOAMT LENBIH pAN XHMUYECKUX M (PUBHUKO-XMMHYECKUX
[IPOLIECCOB, BIUAIOIIMX Ha GOPMUPOBAHHE XMMHUYECKOTO COCTaBa BOJbI MOBEPX-~
HOCTHBIX ¥ [IOA3EMHbIX HCTOUYHUKOB.

IIpexxpe Bcero MPOMCXOIMUT BBIMBIBAHME COJIEH M3 MOYBEHHOTO IIOKpOBa
YrOJIbHOH KMCJIOTOM M HEKOTOPHIMH OpraHHYECKMMH KUCIOTaMU, KOTOpbie obpa-
3yIOTCA IPH pacrajie pacTUTENbHBIX OCTATKOB, YTO NPUBOAUT K YBETUYEHUIO
HOHHOT'O COCTaBa BOJbl. B BOZe BO3pacTaeT KOHLEHTpaLHs KaTHOHOB (KaJIbLMA,
MarHus, HaTpus), YBEIHYMBACTCA KOJHYECTBO HEKOTOPHIX HOHOB (XJIOPHUJIOB,
cynb¢aroB, kapOOHATOB), MOABISIETCS JABYOKUCh KpeMHHUs. [IpH KOHTaKTe ¢ moy-
BOIi B BOJIE U3MEHSETCS U €€ ra30Bblid cocTaB. B pe3yinbraTe pacxoia KUCJIOpOAa
Ha OKHUCIIEHHE OPraHMYECKUX BEIIECTB MMOYBbI KOHUEHTPALHUA €r0 B BOAE YMEHb-
LIaeTcs, a KOJIMYECTBO ABYOKUCH YIJIepojia IIPU 3TOM yBEIHYUBAETCS.

Ha xuMH4ecKuii COCTaB NMPUPOAHbIX BOJA HENOCPEJCTBEHHOE BO3JEHCTBHE
OKa3bIBAET XO3AHCTBEHHAs AEATENBHOCTh yenoBeka. COpacelBacMble B BOAOEMbI
HPOMBILUIEHHbIE U OBITOBbIE CTOYHBIE BOJBI YACTO PE3KO U3MEHAIOT €CTECTBEH-
Hblii XxuMudeckuid coctaB BoA. OcoOeHHO 00JbLIOE BIMSHHE OKAa3plBAKOT CTOY-
Hble BOJIbl ATOMHOM IPOMBILUICHHOCTH, NMPEANPUATHH XHMMUYECKOH MIPOMBIIL-
JICHHOCTH U HedrenepepabaTblBalOIUX 3aBOJOB. B pesynbTate HHXKEHEPHO-
TEXHUYECKOH JEeSTEeIbHOCTH YeJIOBEKa U3 HeAp 3eMJIM M3BJIEKAIOTCA MUJLIMAPIbI

Tonn pasmuunbix Bewecrs ( NaCl , CaSO,, CaCO;, veramios, CO, u3 ned-
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TM H YIUIA), KOTOPbIE BOBJEKAIOTCS B KPYrOBOPOT, YTO U3MEHAET PEXHUM BOJOEMOB,
CTPYKTYpY IOYB, 3aTPs3HAET aTMOC(EpPY, TIOBEPXHOCTHBIE U MTOA3EMHbIE BOIBL.

Ko BTOpOIf rpynme $pakTopoB, BIUSIOMMX Ha (OPMUPOBAHHE XMMUYECKOIO
COCTaBa BOJBI, OTHOCAT KOCBEHHbIE (aKTOpbl. DTO KIMMATHYECKHE H MOTOAHbIE
YCIIOBHUS, BOIHBII PEXUM, a TaKKe JeITeNbHOCTh YelloBeKa. 13 KocBeHHbIX dak-
TOpOB HauboJjbluee BAUAHUE OKa3bIBaeT KIMMat. KiMMar B CBOO ouepeas onpe-
JieJIsIeTCs THIPOMETEOPOIOTHYECKUMH YCIOBHAMH, COOTHOLICHHEM GallaHca Tem-
Jia M BJIard, OT KOTOPbIX 3aBUCUT CTENEHb YBJIQXXHEHHOCTH MECTHOCTH M, CJIE0-
BaTEeJIbHO, BOJHBIA pexxuM BogoemoB. [Ipeobnananue ocaikoB HaJl UCIapEHUEM
co3maeT OOJIBIIOE YBJIAKHEHHE M BMECTE C TEM MAJIYI0 MHHEPATM3ALUIO BOJ.
Hao6opoT, Manoe KOJHYECTBO OCAJKOB MPHU BHLICOKHX TEMIIEpAaTypax BO3AyXa
CO3J2eT CMJIBHOE MCIIApEHHUEe, YTO CIOCOOCTBYET MOBBILIEHHIO MHHEPAIU3aLHUU
BoJ. [TOCKOJIBKY KIIUMAT 3aBUCHUT OT LIMPOTHI MECTHOCTH, OJIH30CTH MOPS U MOp-
CKHMX TEYEHHH, LMPKY/SILHMU BO3MYLIHbIX Macc, pejibeda MECTHOCTH U T.X., BIIUS-
HHE €ro Ha XMMHYECKHUI COCTaB BOA OYEHb CIIOXKHO H MHOr00Opa3Ho.

BaxHylo posib B (QOPMHpPOBaHHH XHMHYECKOIO COCTaBa MPUPOJHON BOJIbI
UrparT YciaoBUA (QYHKIMOHMPOBAHUA BOAOEMOB. MUHEpaIM3alus BOA 3aBUCHT
0T Moponory4eckux ocobeHHOCTEH BOLIOEMa, T.€. €ro pa3MepoB, IIIyOHHEI, YC-
JIOBUI NUTAHUSA, XapaKTepa BOJOOOMEHa, HAJIMYHUs MPOLIECCOB UCTIApEHHUs, Tepe-
MELIUBaHUA, CTOKa U T.JA. [103TOMy XUMHYeCKHHl COCTaB BOABI B BOJOEME Ha
BCEM €ro IPOTHKEHHH HUKOTAA He OyAeT OAUHAKOBBIM.

JleATeNbHOCTh YENIOBEKa BJIHMAET TAKXKE€ KOCBEHHO HAa XUMHYECKUH COCTaB
MPUPOAHBIX BOA. DTO CKA3bIBACTCA Ha U3MEHEHUU BOJHOTO PEXXMMa BOJOEMOB B
pe3ybTaTe I'HAPOTEXHUYECKOIO CTPOUTENbCTBA, COOPY)KEHHUS BONOXPAHHIHIL U
KaHaJIoB, 3a00pa BOJbI Ha HyX/IbI IPOMBILUIEHHOCTU U C/X BOZOCHa0XEHUeE.
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I'naBa 2. Oco6ennocTi HOpPMHUPOBaHHUSI NOBEPXHOCTHBIX BOJ
H HX Ka4YeCTBeHHbIH cocTaB
2.1. Pexu

Pexu sABIAIOTCA OCHOBHBIMH MCTOYHHKAaMH BOZONONb30BaHUs. OcobeHHO-
CTBIO PEK KaK BOJOEMOB SBJIAETCH TO, YTO XHMUYECKMH COCTaB BOJbI HAXOMUTCS
noj BiausiHueM oOMeHa ¢ okpyxaroueil armocdepoii. dopmupoBaHHe cocTaBa
BOJIbI IIPOMCXOAUT B CaMbIX IOBEPXHOCTHBIX CJIOAX 3€MHOH KOpbl, OosblIei ya-
CTBIO XOPOLUO NPOMBIThIX. OAHH H TOT 5k€ 006BeM BOJbI B PYCile PeKH HaXOIUTCS
OYEeHb HE3HAYMTEJIBHOE BPEMs, YTO OrPaHHUYMBACT CPOK B3aUMOJEHCTBHUA C IO-
polaMu M BIMSHHE MNPOLECCA MCIApeHUs BOAbl. XMMHYECKHH COCTaB PEYHOMH
BOJbI CHIIBHO 3aBUCHT OT KIMMAaTHYECKHX M MOTOAHBIX YCJOBHHA. Ha Hero Taxxe
BO3JEICTBYIOT PAaCTUTENbHBIE U JKMBOTHbIE OpraHu3Mbl. Bce 3T ¢akTopsl cro-
COOCTBYIOT TOMY, YTO BOJbI PEK HMEIOT CPAaBHUTEILHO HEBBICOKYI0 MUHEPAIU3a-
1Mo, XHMHYECKHH COCTaB BOJBl PEK JIETKO M3MEHAETCSA IOJ BIMSIHMEM IHAPO-
METEOPOJIOTHYECKUX YCIIOBHiL. B cocTaBe BOABI Bcerzia HaXoAsTcst aTMOChEepHEIe
rasel U PaCTBOPEHHBIH KUCIOPOJ, YTO COCOOCTBYET HHTEHCH(UKaUU 6HOIOrU-
4ECKUX IPOLECCOB, 3HAYMTENBHO BAUAIOILMX HA XUMHYECKHH COCTaB NPUPOAHOH
BoJbl. PeuHo#t cTOK GopMHpyeTcs NOA BIMSHUEM KOMIUIEKCA NPUPOJHBIX YCIIO-
BHi (KiIMMaTa, penbeda, aTMOCEepHBIX 0CaJKOB U T.1.).

Pexy u3 Bcex NPHPOJHBIX HCTOYHUKOB 001afar0T Hauboee 3HaUUMOH H3-
MEHYHMBOCTBIO COCTaBa BOZABbI BO BPEMEHH, CBA3aHHOM CO CMEHOM MOrOAHBIX YC-
JIOBUH M HEONHOPOAHOCTBIO COCTaBa COJEH, HAXOAALIMXCA B IOYBAX M IOPOJaxX
6acceiina pexu. [IpeBanupyioliee BIUIHUE Ha COCTaB BOABI OKa3bIBa€T HCTOYHHK
IUTaHHUA: CHET, AOXKIb, JE€AHUKH, TOPHbIE CHETa, NoA3eMHble Bojbl. IloBepxHO-
CTHO€ [TUTaHUE 3HAYUTEIBHO CHIXXAET COJIECOEPKAaHHE BOABI PEKU H oboramaer
€¢ OpraHH4YeCKUM BEILECTBOM, a HOA3EMHOE, Ha000pOT, yBEIUYUBAET MUHEPAIIH-
3aLMI0 BOJIbI, YMEHBIIAET KOJHYECTBO OPTaHUIECKOr0 BEILIECTBA B HEM.

B ¢opmupoBaHuM CTOKa peKd OOBIYHO YYacTBYIOT HE BCE BUJBI IMTAHMA, a
TOJBKO YacTh U3 HUX. J[oA Kaaoro mif MoO0OH pPeKH U3MEHAETCA B TEUEHHE
roja, ¥ 3TO OIPEENIeT CE30HHbIA XapaKTep COCTaBa PEYHOM BOJABI M €r0 HEyc-
TOMNYUBOCTB.

Msuoroobpazue KIMMaTUYECKUX YCIOBHH, ONpENe/AIOLMX pa3jJMYHOE KO-
JIMYECTBO BbINAAAIOIIHUX OCAAKOB, UX XapaKTep U YCIOBHA HAKOIUIEHMS, a TAKKe
COBOKYMHOCTh ApYTUX (U3UKO-reorpaduuecKux yCIOBHH CO3[AIOT pa3iHiMe B
BOJHOM pexxuMe pek. [103ToMy rHAPOXMMHUYECKHI PEXUM PEK, PACIIONIOKEHHBIX
B pa3HbIX (PU3UKO-reorpaMyeckux yClOBHAX, HEOAWHAKOB. YYacTHE B IIMTAHUH
peKu BOJ{ Pa3HOrO MPOUCXOMXICHHUs, 00bEM KOTOPBIX MEHAECTCA B TEYEHHME rOAa,
OTpaxkaeTcs HEe TOJIbKO Ha MUHEPAIM3ALUH BOJbl, HO H Ha COOTHOIICHUH MEXIY
HoHamu. Pazmep kxosebanuii B cOCTaBe MOHOB 3aBUCHT OT HEOAHOPOIHOCTH CO-
CTaBa [0YB U NOPOJI, CIIAralolUX OacceiH peKH.

[ pex 0OOJbLIOH NPOTHKEHHOCTH TAKXKE XapaKTepHa HEOAHOPOIHOCThb
XHMHYECKOT0 COCTaBa BOJbL, KaK IO LIHPHHE, INIyOHHE H, 0COOEHHO, 10 €€ JUIM-
He. [IpyyMHaMu TakoW HEONHOPOAHOCTH ABJAKOTCA Pa3IM4YHbIE NPUTOKH, FPYH-
TOBOE ITMUTaHHE, CMEHA BOJ Pa3HOI'0 MPOUCXOX/ACHHUA B PYCIIE PEKH.
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Ilo BenuyHHE MUHEPAIH3aLMH BOJBI PEKH NPHUHATO PAa3[EiiTh Ha CIEAYIO-
1L(1€ BUABL:

MaJIoii MuHepanu3auuu — 10 200 mr/i;

cpenHeit Munepaiu3auud — 200-500 mr/;

NOBBILIEHHOH MUHepanu3auuy — 500-1000 mr/i;

BBICOKO# MUHepau3aluH — cBbiiie 1000 mMr/i.

BOJBIIMHCTBO pex 3eMHOrO LIapa UMEIOT Malyl0 U CPEIHIO MUHEpalH3a-
LIMIO BOJBI.

Kakmast peka UMeeT CBOH MHAUBUAYaIBHBIH THAPOXUMHUYECKUH PEXHM, KO-
TODBIA OIPEeNeIeTCss COBOKYIIHOCTBIO YCIOBHH, BIUAIOIMX Ha HOpMHpOBaHUE
XHMHYECKOr0 COCTaBa BOJbl B Ipelenax AaHHOro peuHoro bacceitna. Ilpu ro-
IUYHBIX M3MEHEHUAX BEIMYMHbl MUHEPAIM3ALMH MEHSAIOTCA HE TOJBKO obuiee
COZIEP)KaHHE HOHOB, HO U COOTHOLIEHUE MEXIY HUMH.

ITepexox pexu ¢ MOBEPXHOCTHOTrO MUTAHUS HA ITOJ3€MHOE COIPOBOXAAECTCS
HOCTYIUIEHUEM B Hee GOMBILIOro KONMYECTBa MOHOB pacTBOpMMBIX coneii. Cie-
JIOBaTENbHO, B 3UMHHUI IEPUOJ, KOIla 3epKajo BOABI MOKPBITO CJIOEM JIbAA, Ha-
OmonaeTcs HaubonblIas KOHLEHTPALMA B BOJE pAaCTBOPEHHBIX coneit. B nepuon
BECEHHEro MaBOJKa IOCTYNaeT OOJbLIOE KOJIHYECTBO TalblX BOZ, YTO PE3KO
CHIKAaeT OOILYI0 MHHEPAIU3ALHMIO BOABL, HO IPU 3TOM YBEIUYMBAECTCS KOHLEH-
Tpauus HEPacTBOPHMBIX HpUMeceH (B3BECH) U HaIWYHE OPTaHMYECKUX BELIECTB.
B nerHee BpeMs XMMUYECKHH COCTaB PEYHOM BOJBI 32BHCUT OT YaCTOTHI BbINa-
JaHus aTMOC(EpPHBIX OCafKOB. Y MHOTMX PEK UMEET MECTO OCEHHMil aBOJOK,
CBSI3aHHBI C OOWJIBHBIMU OCEHHHMH JNOXIIMH. XapakTep U3MEHEHHs COCTaBa
BOJbI B OCEHHHUI MEpHOJ U MPOLECC BhILIEJAYHBAaHHUA COJICH OCEHbIO NPOTEKAET
HHaye, yeM BeCHOH. CyIeCTBEHHOE 3HAYEHHE UMEET TAIOKe COCTOSHHUE IIOBEPX-
HOCTH ITOYBBI U TPYHTA B IEPHOJ, MIPEALIECTBYIOLIMI TaBOAKY.

VYyacTue B NUTaHUM PEKU BOJ PA3HOIO NMPOUCXOXKIEHUSA, 00bEM KOTOPHIX
MEHSETCS B TEYEHHE I0J1a, OTPAXKAEeTCs He TOJIbKO Ha MUHEPAIM3alui BOJBL, HO U
Ha COOTHOLIEHUAX MEXIY HOHaMH. Pa3mep konebaHuUit B COCTABE MOHOB 3aBUCHUT
OT HEOJHOPOAHOCTH COCTaBa IIOYB M IIOPOJ, Clararolux OaccelH peku, H, cie-
JIOBAaTEJIbHO, OT pa3iM4yMsi COCTaBa MOYBEHHBIX, 'PYHTOBBIX, NOA3EMHBIX BOJ.
KonuuecTtBo OMOreHHBIX BEIIECTB B PEYHBIX BOJAX TECHO CBA3AHO C JKM3HEIes-
TEJBHOCTbIO (POTOCHHTE3UPYIOIUMX OpraHuM3MoB. Kak npaBuio, KOHLEHTpauus
OHOTeHHbIX 3JIEMEHTOB B peKax HEBEJIMKAa U MEHSETCS B TEYEHHE rojla B 3aBUCH-
MOCTH OT UHTEHCUBHOCTH MPOLECCOB (POTOCHHTE3A.

KonuyecTBO pacTBOpEHHBIX Ia3oB B PEeKe HAaXOOUTCS B 3aBHCHMOCTH OT
TeMIEpaTyphl BOJbI, (JOTOCHHTE3UPYIOLLEH NEATENILHOCTH BOJHBIX OpPraHH3MOB, a
TaKKe IPOJODKUTENLHOCTH NOJIEAHOTO IEPUOJIa M XapaKTepa BOAHOIO IIUTaHHA.

2.2. Bodoxpanunuwa

Bozxoxpaﬂmuma - 3TO HMCKYCCTBCHHBIC BOIXOCMBI, CO3JaBAEMBIC C LEJIBIO
Gosiee PalMOHAJIBHOI'O MCIIOJB30BaHUA INPHUPOAHBIX BOA IJIA HYXI HapOAHOIO
XO35HCTBA. Pazmep HUX MOXET OBITb CaMBbIM Pa3IMYHBIM B 3aBUCUMOCTH OT uenei
ucnojb3oBanua. C nmomMoupo 60NbLIIMX BOJOXpaHUIIMIL pa3pelIaroTCs ﬂp06J'IC-
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MBI TPAHCIOPTa, SHEPreTUKH, OPOLIEHHS U OOBOJHEHUS 3aCYLUIMBBIX TEPPHTO-
pHii, BofoCcHaOMXeHHs, ppIOHOro X03s1iicTBa. B 3acyluIMBEIX pailoHax 4acTo CTpo-
AT MEJIKUE BOAOXPaHWIMINA C LIEJIBE0 COXPAHEHHUS BECEHHHX BOJ MECTHOT'O CTOKA.

XUMHYECKHH COCTaB BOJbl B BOXOXpaHWIMILAX MMeeT OOJbLIOEe 3HAYEeHHE
JUId MX JKCIUlyaTauuu. ITo cBOMM TMAPOXMMHYECKUM OCOOEHHOCTAM BOHOXpa-
HWIKIIA OMM3KU K 03epaM, HO OHH OT/IMYAIOTCA OT MOCIEJHHUX B CHIY CBOETO
HCKYCCTBEHHOT'O MPOUCXOKAEHUS TEM, YTO, KaK NPaBUIIO: 1) MMEIOT BHITAHYTYIO
¢opMy, Ipu KOTOpPOi IIyOUHB! YBETHYUBAIOTCA K IUIOTHHE; 2) B BEpXHEH 4acTH
BOJOXPaHWIHILIA, KyAa BIaJaeT peKa, NOJIEP>KUBACTCS MOIYPEYHOH PEXUM;
3) nosBiAeTCs BO3MOXHOCTH YIPAaBJIE€HUS BOAHBIM PEXKUMOM IIYTEM peryaupo-
BaHUA CTOKA. DTO HAKJIaJbIBaE€T CBOW OTIIEYATOK HA COCTAB BOJBI.

I'napoxumuyeckuif pexuM BOJOXPAaHWIHINA YCTaHABIMBACTCA JIMIUb yepes
OIPEICNEHHbI IEPHOI «CO3PEBAHUA», CBSA3AHHBIA C 3aTOIUICHHUEM IUIOMIANCH,
Ie HaXOMWJIKCH Jieca, JIyra, MTalllHH, HACENEeHHbIE yHKThl. B epuoa co3peBaHus
UJIET Pa3JIOKEHHE PACTUTENHHOCTH, OBITOBBIX 3arps3HEHUIl HACEJEHHBIX MECT,
HOPOUCXOIUT (OPMUPOBAHUE HOBBIX IPYHTOB JJHA BOJOXPaHMWIHMILGE, B MpoLiEcCe
KOTOpOrO IIOYBBI, BCTyIass B OOMEH C BOJIOH, MEHAIOT ee cocTaB. B pesynbrare
BCEro 3TOr0 BOJA BOJOXpaHWIMLIA oboramaercs pas3lIdYHBIMH HEPacTBOPHMBI-
MH, @ TaKXKe pacCTBOPUMBIMH MHHEPATbHBIMH M OPraHMYECKHMMHU BEIIECTBAMHU.
Ilpu 5TOM 3HAYMUTENbHO YXYALIAIOTCA KUCIOPOAHBIA PEXUM BOAOEMa, (usuye-
CKHE CBOICTBa BObI, €€ CaHUTApHbIE Moka3zartenu. [lepuox nepBuuHOro GHoOpMu-
POBaHMSA XHMHUYECKOTO COCTaBa BOJbI BOJOXPAHUIIHML ONPENEIIACTCS BPEMEHEM,
B T€YCHUE KOTOPOro, B OCHOBHOM, IIPOUCXOJUT pacnaj OpraHUYECKUX BELIECTB,
ocTalomuxcs Ha JHe BogoeMma. OH pasnuyeH Juid pasHbIX BomoxpaHwmuul. ITo-
CTENEHHO HHTEHCHBHOCTH IPOLECCOB 0CnabeBaeT, U PEXHM BOJOXPaHHIMLIA
cTrabunn3upyercs. Y CTaHaBJIMBAeTCs ONpPEEICHHBIH XUMHYECKHH COCTaB BOJBL,
XapakTepHbIH A1 JaHHOTO BOJOEMa, OTIMYAIOLIUICS OT COCTaBa BOABI PEKH, Ha
KOTOpO¥ COOPYXEHO BOJOXpaHWwIHie. K npoucxosamyM H3MEHEHUAM, CBA3aH-
HBIM C [IEPEXOJIOM PEYHOTO PEXKHUMA K 03€PHOMY, OTHOCATCS: TEPMUYECKas CTpa-
TU(UKALKSA; MOBBIILEHHE TEMIIEPATYpPhl HA IOBEPXHOCTH; MHTCHCU(HKALMA pas-
BUTHA IUIAHKTOHA M BEHICLIEH BOJHOM PaCTUTENBHOCTH; YMEHBIUIEHHE KOJIUYECTBA
B3BEILICHHBIX BellecTB. [IpOMCXOAAT U3MEHEHHS U BO BCEM KOMIUIEKCE PacTBO-
PEHHBIX BelleCcTB. Pa3Mep 3THX M3MEHEHHH 3aBHCUT OT XapakTepa caMoro BOJO-
eMa U OKPYXKalOIKX YCIOBHUH U, IJIaBHBIM 00pa3oM, KiIMMaTa.

B pe3ynbTaTe akKyMyJsALMH B BOJOXPaHHIMILE OONBIIOro o6beMa MaBO-
KOBBIX BOJ CE30HHBIE H3MEHEHHS HOHHOTO COCTaBa BOXBI MMPOHCXOAT B 6oiee
Y3KHX IpEAeNax, Y4eM B BOJOTOKAX.

Boublioe 3HaueHue B 3aCyLUTHBBIX KIMMATHYECKHX YCIOBUSAX UMEET MECTO
HClapeHye, T.K. IUIOIAJb BOJOXPAaHWIMIIA 3HAYMTENILHO YBEIMYMBAETCA IIO
CPaBHEHHIO C peKoil. BimsHue npoliecca MCIapeHUsa Ha XMMHYECKUH COCTaB BO-
Il 3aBHCUT HE TOJIBKO OT IUTOL[AJU BOJOXPaHMIMILE, HO U OT CKOPOCTH BOJO-
o6MeHa, KOTOpbIl OIpeeniercs HPOJOJDKHTEIBHOCTbIO NPEObIBaHHA BOJBI B
BOJOXPaHMIIHIIE.
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2.3. O3epa

O3epa o4eHb pPacIpOCTPAHEHBI HA 3eMHOH IIOBEPXHOCTH. XHUMHYECKHI CO-
CTaB 03epPHOIi BO/BI CX0XK C COCTaBOM BOJbI PEK, BIIaJAIOILUX B JaHHOE 03€PO, H
MUTAIOUIMX UX [TON3eMHBIX BoJ. OIHAKO OCOOCHHOCTH 03€pa Kak BOJOEeMa IIpH-
Jal0T creuu(UUecKue YepThl XMMHYECKOMY COCTaBy BOJbI M I'MIPOXUMHUYECKO-
My pexumy. OcobexHO 60ipiIoe BIMSHUE OKa3blBAIOT 3aMEIJICHHBI BOJO0O-
MEH, pa3Mepsbl 03epa, €ro IUIolab, IIyOHHa U KOH(UTypaLHs.

B pe3syspTaTe 3aMEUICHHOTO CTOKa BpeMs IpeObIBaHUS BOJBI B 03€pe 3Ha-
4UTENbHO 00JIblUE, YeM B pycie peKH. 3TO IPU COOTBETCTBYIOIIMX KJIMMaTHIE-
CKHMX YCJIOBHSAX CIIOCOOCTBYET NPOLIECCY HCIIAPEHHS, a CIEN0BATENbHO, H MOBBI-
IIEHUI0 MUHEpaIM3alMU BOJbL. YBEIUYSHUE MUHEpAIH3aLluU BiIeUeT 3a co00i U
JpyrHe MPOLECCH], YacTO U3MEHAIOUIME COCTaB BOABL: BhINAJCHHE COJIEH B Oca-
JIOK, yCu/leHHe 0OMEHa HOHOB O3E€PHBIX BOJ C WJIaMH M Jp. B 3acyluMBbIX K-
MaTHYECKUX 30HAX BCTPEYarOTCs 03epa C BBICOKOH MMHEpamu3alMed BOMABI H,
Hao00poT, B 30HaX U30BITOYHOrO YBJIAXHEHUS PACIIOIOKEHBI 03€pa C BOJOH Ma-
70 MuHepaiu3auuu. ITo ypoBHIO MHHepalu3aLUM BOJBI, SBJLIOLIEHCA OIHOM
U3 BAOXHEHIIMX XapaKTEePUCTHK 03€pa, NPHHATO MOAPA3JeiATh 03epa Ha TpHU
IpyIIbL: .

1) mpecHble ¢ KOHLEHTpalMel pacCTBOPEHHbIX colell He Oonee 1 r/kr;

2) conoHOBaThIe ¢ MUHEpaIU3auuen 1-35 r/kr;

3) consHBIE ¢ MUHepanu3aluen — 6oisee 35 r/kr.

Jlpyroii 0cOO€HHOCTHI0, BAMAIOLIEH Ha COCTaB BOABI, ABIIETCA pa3Mep 03e-
pa. bonbime o3zepa, UMes 3HAYMTENbHBIE BOAHBIE MACChl, MEHEE HCIIBLITBIBAIOT
CE30HHbIE U3MEHEHUS MO CPaBHEHMIO C ManbiMU o3epamH. COCTaB BOJBI TAKKE
33aBMCHT OT U3MEHEHHH, IPOHCXO/ALIUX C COCTABOM BOJbI IPHTOKOB.

Ot pazMmepa U INIyOHHBI 3aBUCHT IIPOIPEBAaEMOCThH 30HbI, YTO 3HAYUTENIHHO
BIIMAET Ha MHTEHCUBHOCTb OHONOMYECKUX MPOLECCOB, NPOMCXOISAIIUX B 03€peE.
Pa3BuTHe 3THX NPOLECCOB OKa3bIBAET CBOE JEHCTBUE HAa Ta30Bbli COCTaB BOJIbBI H
Ha KOHLEHTpauulo OHOreHHbIX BemlecTB. Ponp Ouonoruyeckoro ¢axropa oco-
6eHHO MHTEHCHBHA IJI1 MaiblX o3ep. C yBelnuYeHHeM pa3Mepa 03epa BO3pacraeT
3HayeHHe (HU3UUECKUX U (PU3HKO-XUMHUYECKHX IPOLIECCOB.

I'my6una o3epa, a Takxke 3aMeUICHHBIH BOJOOOMEH CO3JAI0T HEOAHOPO.-
HOCTb COCTaBa BOJbI [0 BEPTHKAIU. JTO ABAACTCA OJHONH M3 XapaKTepHbIX 0CO-
OGEHHOCTEH THIPOXUMUYECKOrO pexKuMa o3epa.

TaxkuM 00Opa3oM, Ha XUMHYECKHH COCTaB BOAblI 03€pa OKA3bIBAET BIMSHHUE
Uenbli paa (akTopoB: MOCTYIUIEHHE CONEl ¢ MPUTOKAMH U TPYHTOBBIMH BOJAMU;
BBIHOC COJIEH CO CTOKOM; pa30aBjieHUe BOJ B NEPUOA TasAHUA JIbJa U BbIACICHHE
coneil B BoJy npd 00pa3oBaHUU JIEASHOIO INOKPOBA; 0OMEH MOHOB C HIIOBBIMH
OTJIOKCHUSMH; MOIIOLIEHUE MOHOB BOJHBIMU OpPraHU3MaMHU H BbIICICHHE UX B
npouecce pacnajia.

Haxopasace mopa BausAsHHEM 00JBIIOro KoJIM4YecTBa GakTopoB, HOHHBI COCTaB
BOJbI 03€pa CTAHOBUTCA HEOJHOPOAHbIM. CTeneHb 3TOH HEOJXHOPOJHOCTH 3aBU-
CHUT OT CIEAyIOLMX yCI0BHi: 1) OT COOTHONIEHUS 0ObeMa 03epa ¥ BOJOHOCHO-
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CTH NIPHTOKOB; 2) OT TeMIIEpaTyphl BOJbl [PUTOKOB U PACIpeiesieHHs BOABL,
3) oT pa3nuuus B MHHEpaIH3aLUU BOAbI; 4) OT GOpMbI 03€epa.

Pasnuuue B MuHepanu3alMu M TeMIIEpaType BOAbL IPUTOKOB U O3EPHOH, B
3aBMCMMOCTH OT YCJIOBMIl IE€peMELIMBAaHUSA, CO3JAET BO3MOXKHOCTb CJIIOHCTOIO
pacnpeleneHHs BOJ IPUTOKOB B BOJHOM Macce o3epa.

Haubonbiuee paznuyue B XUMHYECKOM COCTaBe BOIBI 03€p HaO/IOAAETCs B
NpHOPEXHBIX 3aIUBaX U ry0ax, 0COOEHHO, €ClIM B HUX BIAJAIOT PEKH.

CnenoBaTenbHo, pasMep MHUHEpaaM3alMi 03€p 3aBHCUT OT BEIMYMHbI 3Jie-
MEHTOB MX BOJHOro 6anaHca, COOTHOLIEHHA 0ObeMa BOAHOM Macchl 03epa K CTO-
Ky, BEJIMYMHBl HMCIIAPEHHs, MHHEPAJIH3ALUM IIPUTOKOB M psja APYTHX OOCTOS-
TEJIbCTB.

O3epa 1o xapakTepy B3aMMOAEHCTBUA C PEKaMM AENATCS Ha MPOTOYHbIE U
6ecctouHble. IlepBble pacroOKEHb! [PEUMYILECTBEHHO B I'YMUAHOW U CyOry-
MHJIHOH 30HaX, a BTOPbIE — B apUOJHOH, I'JIe UCIIAPEHHE NIPEBBIILAET KOJIUYECTBO
BBINJAIOIIUX aTMOC(EPHBIX OCAIKOB.

INoka3atenu KaueCTBEHHOTO COCTaBa BOJIbI NPUPOJHBIX UCTOYHUKOB IIpUBE-
JeHbl B Ta0n. 2.1-2.3. Tabnuibl, B OCHOBHOM, COCTaBJIEHBI 110 HCTOYHMKAM BO-
nocHabxenns Hipkeropoacko#t obiacti M Apyrux paHOHOB CTpaHbl Ha OCHOBE
aHaJM3a BOJbI 3THMX MCTOYHHUKOB, BblNONHEHHOro B IIpobnemuoi nabopatopuu
110 OYMCTKE NMPUPOJHBIX M CTOYHBIX BOA NpU Kadeape BOJOCHAONKEHHA M BOAO-
oTBeneHus HuskeropoJckoro rocyfapCTBEHHOIO apXUTEKTYPHO-CTPOUTENIBLHOIO
yuuBepcutera (HHI'ACY). Kpome TOro, ZONONHUTENBEHO UCIOIb30BaHbI CBENE-
HUSA O Ka4EeCTBEHHOM COCTaBE BOJAbI UCTOYHHMKOB, 3aMMCTBOBAHHBIC M3 pa3iHy-
HbIX OIyOJIMKOBaHHBIX MaTepuanoB. B Tabn. 2.1 npuBeseH KadyeCTBEHHBIH CO-
CTaB BOJbI PeK, B Tabu. 2.2 — Boxoxpanunuul, B Tabin. 2.3 — ozep [1].

MUHHUMaJIPHOE KOJIHMYECTBO MCCIEAYEMBIX IPOO BOABI A IIOBEPXHOCTHBIX
HCTOUHUKOB —12 npo6 B roj, orbupaemsix exemecsuso. IIpu HeoOxomMMocTH
nonyyeHus Gosiee NpeACTaBUTENHHOM M JOCTOBEPHOU MHGOpPMAaLMU O XMMHUYe-
CKOM COCTaBe BOJbl U AMHAMHUKE KOHLEHTpALMi MPUCYTCTBYIOLIMX B Hed Be-
LI{ECTB, @ TAKXK€ B COOTBETCTBHH C IIOCTaBJIEHHBIMM 33Jla4aMH OLEHKH Ka4yecTBa
BOJIbl HCTOYHHKA BOZOCHAOXEHUs KOMUYECTBO IPOO BOJABI U UX NEPHOAUYHOCTD
MOTYT OBbITh YBEIUYEHBI.

Tabnuna 2.1
KayecTBeHHbIi COCTaB BOABI peK
[Moka3aTenn KaueCTBEHHOTO COCTaBa BOJbI Hcrounuku

1-# 2-it 3-it 4-i 5-#

1. MyTHOCTB, MI/1T 350 60 800 520 650

2. LiBeTHOCTS, rpasychl 120 80 40 50 70
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Ipoodonsxcenue mabauyor 2.1

3. Temnepartypa, °C 0,1-220,2-22|2,0-2510,1-20]0,1-22
4. AxtuBHas peakuus, pH 6,8 7,1 7,5 7,2 7,4
5. XecTkocTh 0011as, Mr-3KB/J1 47 0,9 12,4 1,7 4,15
6. XectkocTh kapOOHATHAs, MI-3KB/JI 2,4 0,8 5,8 1,3 2,35
7. Okucngemocts, Mr O,/n 26,5 | 12,5 5,5 4.8 7,84
8. XKeneso obmee, Mr/i 4.8 0,4 0,2 0,3 0,07
9. Kucnopon pacTBOpeHHBIH, MI/1 5,0 8,0 6,0 8,0 6,0
10. A30T aMMOHHUIAHBIH, MT/JT 0,5 2,5 0,5 0,8 1,5
11. A30T HUTPHTHEIH, M/ 0,001 | 0,005 | 0,001 |0,0015] 0,004
12. A30T HUTpATHBIH, MI/1 0,3 3,0 0,7 1,0 2,0
13. I[enoyHOCTD, MI-9KB/JI 2,4 0,8 5,8 1,3 2,35
14. dtop, mMr/n 1,2 0,8 1,5 0,9 0,6
15. Mapranen, Mr/in 1,2 0,1 0,05 0,1 0,05
16. Kpemuuit, Mr/n 4,0 9,0 4.5 5,0 8,0
17. Yrnekucnora cBoboaHas, Mr/in 6,0 3,0 5,5 3,5 4.5
18. Yraekucnora ruapokapbonaTHas, Mr/i 146,4 | 48,8 | 353,8 | 79,3 | 144,0
19. Cynbdatsl, Mr/n 49,0 42 32,1 | 67,7 | 77,34
20. Xnopunsl, Mr/n 110,6 | 3,0 11,2 | 11,0 | 39,2
21. Cyxoii ocTatok, Mr/i 528,01 66,0 | 800,0 | 189,0 | 308,0
22. Komu-Tutp, 1 0,001 | 0,004 | 0,002 { 0,008 | 0,01
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Tpodonscenue mabnuyel 2.1

23. Yucno KoIoHUH B 1 M1, IUT. 12000 | 5000 | 8000 | 24000 | 13000
24. Kanpuuit, mr/n 66,7 | 13,4 | 232,4| 24,0 | 65,9
25. Maruuit, Mr/n 16,7 | 2,5 9,72 | 6,1 | 10,21
26. Harpwii + kanuit, Mr/n 389 | 1,68 9,6 31,7 | 21,1
Tlokas3. Hcrounuku
Kauect, . = - - - = - = - - ~
cocTa- 6-it { 7-H 8-t | 9-it | 10-ix | 11-# | 12-# | 13- | 14-i1 | 15-it | 16-#
Ba
BOJBI
1. 250 ) 160 80 | 200 | 180 | 150 | 2000 | 170 | 1200 | 250 | 150
2. 35 60 150 | 35 45 90 35 65 30 60 70
3. 0,5-230,2-2210,1-20|0,5-24{0,2-2210,1-20]0,5-22]0,1-23 | 1,0-27|0,1-220,1-22,
4. 721 73 69 | 74| 7,2 7,1 7,5 7,2 7,6 72 | 7,1
5. 4,11 8,1 42 | 86| 75 | 536 | 11,0 | 2,8 1,7 52 |53
6. 2,451 7,1 39 |38 6,0 40 5.2 2,7 6,6 2,2 | 3,1
7. 8,16 15,1 | 150 | 3,5 | 6,7 72 | 455 | 8,5 45 | 10,5 | 8,5
8. 02| 1,0 6,0 {008| 03 | 2,18 | 0,3 0,5 0,1 1,1 |05
9. 85| 6,5 55 1901 60 5,5 8,5 7,5 8,0 6,5 | 4,5
10. 1,2 3,5 30 | 0,5 1,5 1,1 1075 2,5 0,5 0,5 | 3,5
11. (0,003 0,01 { 0,05 {0,001( 0,02 { 0,01 {0,001{ 0,01 { 0,1 |0,005| 0,1
12. 1,51 6,5 5,6 1089 2,5 1,5 0,9 3,0 2,0 1,7 | 5,4
13. 245 7,1 39 | 38| 6,0 4.0 5,2 2,7 6,6 2,2 | 3,1
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IIpoodonsicenue mabauyol 2.1

14. o8| 05| 06 |08 1,1 10,75 1,5 (075 1,1 | 0,65]0,75
15. 10,02] 0,6 | 0,55 {0,01| 0,02 | 0,75 | 0,02 | 0,04 | 0,01 | 02 | 0,1
16. 25| 45 | 60 |30 1,5 | 45 | 40 | 56 | 60 | 3,0 | 6,0
17. 150 65| 55 55| 66 | 55| 501 60| 65| 55165
18.  |149,2 433,0 | 237,9 [232,0 | 366,0 | 244,0 | 317,0 | 165,0 | 402,6 | 134,4 | 189,0
19. 78,97 125,5 | 105,7 [291,3 | 81,5 | 103,5 | 166,0 | 31,7 | 20,35| 50,0 |156,0
20. |48,62] 89,2 | 36,1 [182,0] 53,5 | 53,5 | 120 | 34,0 | 369,2 | 440,0 | 100,0
21.  [372,0| 708,0 | 410,0 [992,0 | 460,0 | 384,0 | 832,0 | 344,0 | 1167,2| 1098,0, 568,0
22. 10,01 0,03 | 0,004 |0,01 |0,020|0,035| 0,03 | 0,009 | 0,005 |0,0065| 0,015
23, |8000| 8500 | 7400 [11060| 10400 |70740|13600| 2800 | 8016 | 9000 | 5400
24, 163,2160,12|110,6 |110,6| 104,0 | 70,74 | 136,0 | 28,1 | 80,16 | 90,0 | 54,0
25. [11,3| 43,2 | 14,6 [33,32|27,97|22,25| 50,4 | 17,0 [ 93,63 | 8,5 | 32,0
26. 132,91 97,2 | 63,6 |151,2| 41,04 | 52,56 | 24,96 | 36,48 | 228,0 | 250,8 | 92,82
ITokas Uctounuku

Ka- | 17. | 18-t | 19-it | 20-# | 21-it | 22-# | 23-it | 24-it | 25-# | 26-i
YECT.

CcocTa

Ba

BOJbI

1. 300 60 50 30 50 | 120 | 250 | 180 | 350 | 550
2. 65 80 | 100 | 120 | 60 70 40 50 70 40
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3. 0,1-24 (0,1-15{0,5-15(0,1-20{0,1-22{0,1-20{0,1-22}0,1-20| 0,1-20 |1,0-25
4. 73 72 7,4 7,0 | 1,15 | 73 | 745 | 72 7,6 7,05
5. 74 247 {232 | 1,16 | 1,47 | 2,43 | 4,13 | 2,13 | 2,99 7,4
6. 3,8 2,1 | 2,19} 1,1 1,3 1,93 | 3,0 2,0 1,7 3,04
7. 17,5 13,5 | 16,5 | 245 | 85 7,5 6,5 8,0 1,5 6,5
8. 0,3 0,6 0,8 03 0,3 0,7 0,9 0,3 0,5 0,5
9. 3,5 6,0 5,0 6,0 8,0 6,0 6,5 6,0 6,5 7,0
10. 55 0,5 0,7 1,2 0,4 0,9 0,7 0,6 0,5 1,2
11 1,2 0,002 | 0,001 | 0,002 | 0,001 | 0,005 | 0,002 | 0,001 | 0,001 | 0,005
12. 9,5 0,8 0,7 1,0 0,3 1,0 0,6 0,8 0,6 1,3
13. 3,8 2,1 | 2,19 L1 1.3 1,93 | 3,0 2,0 1,5 3,04
14. 0,65 0,3 0,2 0,7 0,8 0,9 0,3 0,7 0,4 1,2
15. 0,05 0,1 03 03 | 005 | 02 0,3 0,2 0,2 0,05
16. 8,0 0,6 0,7 0,1 0,3 0,4 0,2 0,5 0,4 0,7
17. 7,5 2,0 3,5 1,5 2,5 4,5 5.5 4,0 5,0 5,5
18. 232,0 | 132,0133,7| 67,9 | 79,3 | 118,0 | 180,3 | 124,0| 91,5 | 1855
19. 197,0 | 28,0 | 16,5 | 12,5 | 10,5 | 25,6 | 117,2| 5,0 53,0 | 38,0
20. 2140 | 0,7 3,6 2,0 04 | 10,3 | 13,5 | 14,0 | 159,0 | 171,3
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21. 884,0 |212,0]200,2{112,9 135,21 210,6 | 419,8 | 190,3 | 277,3 | 650,9
22. 0,035 | 0,055 0,065 | 0,075 0,05 } 0,085 | 0,075 0,015 | 0,009 | 0,008
23. 6000 [ 10000115001 8700 {10500{ 8050 | 9050 { 9000 { 7050 | 7500

24. 60,0 | 355 | 30,6 | 16,5 | 21,8 | 34,1 | 52,6 | 29,0 | 44,0 | 108,6
25. 53,0 8,5 9,5 4,1 4,6 88 | 182 | 83 9,6 24,0

26. 156,7 | 5,52 | 7,44 | 6,24 | 1,44 | 7,24 | 18,56 | 8,64 | 102,96 | 30,0

ITo- Hcrounuku

l::_' 27-# | 28-# | 29-# | 30-i | 31-# | 32-# | 33-# | 34-it | 35-i | 36-i | 37-H
YecT.

co-

cTaBa

BOZBI

1. 1200 | 150 | 150 | 450 | 800 | 300 | 600 | 250 | 700 | 350 } 160

2. 35 95 8 | 85 30 80 70 60 45 50 60

3. 10,5-25/0,5-25(0,1-200,1-23| 1,0-25]0,1-20}0,1-20{0,1-20} 0,1-22|0,1-24 {0,1-20)
4. 72 | 68 | 695]725) 785 | 74 | 725 73 74 | 15 | 7,7

5. 3,84 { 0,31 | 0,57 { 1,39 6,07 } 4,19 | 2,36 | 3,48 | 1,99 | 3,75 | 2,86
6. 305 03 | 055 |1,321 1,78 | 3,5 | 1,94} 2,75 | 1,76 | 3,62 | 2,05
7. 85 132,01 250 (18,0 5,5 8,5 7,5 | 11,5 | 65 55 80

8. 08 | 25 1,5 106 | 03 0,3 06 | 04 | 03 | 025103

9. 55 160 | 65 | 80| 85 7.5 8,5 6,5 6,0 | 60 | 7,0

10. 0,8 1,5 07 {09] 05 0,3 0,5 25 10751095 ] 1,2

1t. | 0,002{ 0,002} 0,001}0,001| 0,001 0,0001| 0,0002] 0,01 | 0,0005 0,001 0,001
12. 1,0 | 20 1,0 | 1,2 | 08 0,5 0,8 30 | 08 1,0 | 1,5
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13. 3051 03 | 0,551,321 1,78 | 3,5 1,94 | 2,75 | 1,76 | 3,62 | 2,05
14. 0,8 1,8 07 { 1,2} 0,7 1,5 0,9 0,8 1,2 10,75 1,6
15. 0,2 0,5 0,3 102 005] 005} 015)025] 0,051} 0,1 |]0,05
16. 0,2 0,6 0,5 0,71 0,7 1,2 1,5 0,3 0,7 0,9 | 1,2
17. 6,0 0,5 1,5 | 3,0] 40 6,0 4,5 4,5 3,0 50 | 35
18. [ 186,61 18,1 | 33,9 |80,5{108,4}214,0(118,5}181,4|107,9]221,0(126,0
19. 40,1 | 0,8 98 [1621199,0] 39,1 | 22,7 | 24,6 | 22,0 | 154 | 77,8
20. 56,3 | 2,6 156 | 59 |159,5} 122 | 7,0 8,0 8,7 2,6 49,2
21. |391,1) 30,3 | 90,6 | 166,7] 684,9 | 358,8 | 196,1 | 281,2 | 188,7 | 220,8 | 301,0
22. 10,013(0,015| 0,03 {0,025/ 0,035 0,04 | 0,008 | 0,035 | 0,004 | 0,045 { 0,001
23. | 8500 | 11500 |24000|3500q 15000 {17000| 1750012000 | 24000 | 230002200
24, 49,6 | 54 7,0 123,5]1058| 759 | 33,9 | 503 | 31,0 | 58,2 | 32,2
25. 16,5 | 0,5 27 1261 95 4.8 8,1 11,7 | 54 | 13,5 152
26. {39,121 1,2 13,2 | 7,44 (104,41 11,04| 6,0 0,3 |11,52] 22,1 |52,8
ITokas. HcTtouHuku
Ka4eCT{ 38-i1 | 39-i1 | 40-i1 | 41-it | 42-i1 | 43-i1 | 44-;1 | 45-i | 46-i1 | 47-i
cocra-

Ba

BOJIBI
1. 130 1500 | 2300 | 1800 | 650 50 120 30 150 1200
2. 100 80 50 65 85 120 60 70 40 50
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3. 0,4-24 | 1,0-25)1,0-25{0,1-24{0,2-20{0,1-20 | 0,1-22}0,1-22| 0,5-24 {0,1-22
4. 6,9 76 | 7,35 76 | 7,55 | 6,6 7,2 | 7,05 7,4 7,5
5. 0,36 | 1,01 | 1,06 | 1,08 | 1,51 | 4,0 4,7 | 535 | 6,16 4,8
6. 032 } 098 | 1,04 | 1,05 | 1,38 | 3,0 1,4 4,8 5,15 4,6
7. 22,0 | 22,0 | 16,0 | 17,5 | 155 | 225 | 7,5 8,5 5,5 24,0
8. L5 0,8 04 | 035 03 3,5 0,3 | 0,25 0,3 0,85
9. 55 9,0 8,0 6,0 6,5 6,0 7,5 8,0 9,0 6,0
10. 35 3,0 1,5 1,0 0,8 1,5 0,8 1,2 0,5 5,5
11 0,05 | 0,005 | 0,001 | 0,001 | 0,001 | O,1 | 0,01 |0,001| 0,001 [ 0,9
12. 4,0 35 2,0 1,5 1,2 2,5 1,5 1,5 0,75 6,0
13. 0,32 | 0,98 | 1,04 | 1,05 | 1,38 | 3,0 1,4 4,0 5,15 4,6
14. 2,5 1,2 1,3 1,5 | 0,85 | 0,65 | 0,55 | 0,55 1,6 0,55
15. 0,5 0,9 0,1 1025 | 0,2 0,8 | 0,05 | 0,02 | 0,05 0,2
16. 0,4 0,2 0,3 0,5 0,6 4,0 6,0 2,0 2,5 6,5
17. 2,0 4,0 2,5 2,5 3,0 6,6 5,5 6,5 6,0 5,5
18. 20,0 | 61,78 | 63,5 | 63,9 | 84,18 | 183,0 | 85,5 |292,8 | 314,0 | 281,0
19. 1,9 0,9 | 18,0 | 18,0 | 46,7 | 28,8 | 214,0| 81,0 | 62,0 | 26,3
20. 0,6 1,8 7,0 6,0 34 [ 284 | 19,0 | 22,0 | 24,0 | 9,12
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21. 287 | 73,3 | 122,3|116,6 | 119,1 | 232,0 | 471,0 | 438,0 | 480,0 | 433,0
22. 0,003 {0,00250,0035| 0,008 | 0,007 {0,0075|0,0065| 0,007 | 0,015 | 0,022
23. 25000 | 13000 21050 | 11000 | 15050 | 14000 | 12500 [ 11005 | 12000 | 8000
24. 50 | 13,6 | 143 | 157 | 158 | 64,0 | 56,0 | 81,8 | 92,0 | 64,0
25. 1,34 | 40 | 42 | 36 | 88 | 97 | 228 | 168 | 190 | 152
26. 04 | 096 | 13,2 | 2,64 [2256| 7,5 | 40,8 | 1827 | 23,04 | 14,64
Ilo- Hctoynunku

‘:‘3- 48-# | 49-it | 50-it |S1-it| 52-i | 53-it | 54-it | 55-# 56-1“4""‘; 57-it | 58-it
qez;. ‘

Cco-

CTaBa

BOJb]

1. 450 | 120 | 750 | 350 | 300 | 850 | 60 | 120 | 250 | 250 | 180
2. 80 | 50 | 60 | 65| 55 | 120 | 70 | 60 | 70 | 65 | 45
3. 0,1-22{0,1-22{0,1-220,1-22/0,1-22|0,1-20{0,1-18{0,1-180,1-20|0,1-22{0,1-22
4. 70 | 81 | 70571 72|69 | 70 |705] 65| 75|73
5. 23 | 34 | 1,6 {3562 |27 ] 05| 1,2 | 58 |3,52]3,99
6. 21 [ 32 1,0 |29 38 |20 [045]| 1,1 | 36 | 28 | 3,85
7. 85 | 80 | 955 |95 | 85 | 220|125 11,5476 | 47 | 74
8. 1025[035]05508] 05 ] 1,2 |055]035]|1,62| 05| 0,1
9. 75 | 80| 70 |65 80| 65| 65| 65| 70| 65| 80
10. | 1,525 2065|1508 | 15| 12| cr | 08102
11. | 001 | 0,1 | 0,01 0,008 0,001| 0,01 | 0,01 | 0,05| c1 [0,0001 0,02
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12. 1,2 } 35 25 1701 20 1,2 1,6 1,5 04 | 0,1 0,1

13. 2,1 | 32 1,0 {29 38 | 20 [045 ] 1,1 36 | 3,5 | 39

14. 04 1 03 (015 (055f 06 (025 0,1 [0,15|075]| 0,8 0,1

15. {002 10,025( 0,1 {02 | 0,1 05 {015}0,10| 03 | 0,01 | cm

16. 30 21,0 90 | 26| 90 | 55 | 45 | 56 | 45 80 | 65

17. 60 | 65 | 65 |55 65 | 55 | 45 551 60 | 55 | 45

18. |121,0]207,0 58,3 |176,5| 234,2 | 122,0 | 27,45 | 73,2 | 219,6 | 170,8 | 234,85

19. 51 | 204 | 20,5 |34,1|107,0| 58,6 | 5,6 81 [132,0f 54,9 | 28,5

20. | 11,7 | 46,2 | 8,8 |22,0/170,0{ 56,0 | 2,0 | 2,0 | 20,0 [ 142 | 5,6

21. | 147,0]390,0 | 151,0 | 276,04 770,0 | 280,0 | 95,0 | 115,0 | 255,6 | 284,5 | 239,0

22. 10,013 |0,014]0,015 0,015/ 0,016 { 0,007 | 0,0085 0,009|0,00750,0095| 0,008

23. | 8500 | 9500 | 7500 |1250¢ 11500(10500| 6800 | 6950 |75050{12500| 11800

24. | 30,2 | 49,0 | 23,4 | 51,0{108,2| 48,0 | 6,0 | 17,2 |80,16| 37,7 | 56,5

25. 93 | 11,5 52 | IL,5] 97 | 3,6 | 24 | 29 [21,89] 19,9 | 14,2

26. | 3,36 (36,48 1,92 [16,48 108,48 45,6 | 2,12 | 3,12 | 26,64 | 19,7 | 14,64

Tabnuna 2.2
KauyecTBeHHbIiH COCTaB BOAbI BOJOXPAaHHIHII
IToka3aTenu Ka4eCTBEHHOTO HcTounuku
CoCTaBa BOZBL -t | 2-t | 3@ | 4-t | S5 | 6-t | 7-#
1. MyTHOCTSB, MI/n 130 | 160 | 140 60 50 80 30
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2. I1BeTHOCTD, TpagyChl 60 110 100 80 50 260 60
3. 3anax, 6amt - 2/H 2/H 2/H - 4/u 1/
4. Ilpuekyc, 6aywn - 2/u 2/u 2/u - 4/n /1
5. Temneparypa, °C 0,2-1810,3-20{0,1-22}0,1-20{0,2-22|0,1-20|0,1-20
6. AkTuBHas peakuus, pH 7,5 7,4 7,2 7,6 78 79 8,05
7. XectkocTh 00mas, mr-3ks/n | 3,75 | 3,3 5,5 2,6 6,8 2,1 42
8. XecrtkocTts Kap6oH., Mr- 3xB/n| 2,1 2,7 3,5 2,05 5,6 1,8 3,6
9. Oxucnaemoctsb, Mr O,/1 4,6 11,2 | 274 | 16,8 6,6 3"6,2 8,5
10. Xeneso obmee, Mr/n 0,1 2,0 0,6 0,4 0,8 1,2 0,4
11. Kucnopon pactsop., Mr/a 8,0 7,5 7,0 6,2 52 5,5 6,5
12. A30T aMMOHHIHEIH, MI/J 0,6 1,5 2,5 1,8 0,8 1,1 0,5
13. A30T HUTPHTHBIH, MI/1 0,005 | 0,01 | 0.015 | 0,003 | 0,002 | 0,001 {0,0003
14. A30T HUTpaTHBIN, MI/JI 0,8 1,8 3,0 2,5 1,2 1,5 0,65
15. llieno4yHOCTH, Mr- 9KB/J 2,1 2,7 3,5 2,05 | 5,6 1,8 3,6
16. @1op, Mr/n 0,65 | 0,8 08 | 095|075 0,7 | 0,65
17. Mapranen, Mr/n - 0,3 0,05 0,1 025 1| 0,5 | 0,15
18. Kpemuuit, Mr/n 2,5 2,0 1,6 3,6 4.0 1,5 2,0
19. Vriaekucnora cBoboHas, 6,6 7,0 7,5 6,5 8,8 8,0 6,6
MI/1

20. YriekuciaoTa ruapokapb., 128,1 | 164,7 | 214,0 [125,05] 341,6 | 109,8 | 219,6
;{{./JEyHLQ)aTm, Mmr/i1 122,4 | 43,2 | 186,0 | 68,5 | 94,6 | 32,6 | 72,5
22. Xnopugsl, Mr/i 242 | 22,0 | 116,5| 22,5 | 68,5 | 12,5 | 31,5
23. Cyxoii 0CTaTOK, MI/1 364,0 | 274,0 | 610,0 | 315,0 | 565,0 | 195,0 | 450,0
24. Konu-THtp, 1 0,01 | 0,02 | 0,005| 0,04 | 0,025 0,05 | 0,06
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25. Yucno kononuit B 1 i, ir. | 8000 | 12000 | 15000 | 6000 | 11000 | 8000 | 6000
26. Kaneiuit, Mr/n 48,0 | 46,1 | 50,0 | 420 | 76,2 | 25,4 | 58,8
27. Marnuit, Mr/n 16,2 [ 12,16 36,5 | 6,1 |21,87| 10,1 115,32
28. Hatpwit + kamuif, Mr/a 36.8 | 18,2 | 113,0| 36,0 | 64,8 | 17,28 | 43,2
Tabnuua 2.3
KauecTBeHHBIii COCTAB BOALI 03€p
IToka3sarenu ka4eCTBEHHOTO COCTaBa BOJBI Hcrounuku

- | 2-i | 3-#t | 4-# 5-it
1. MyTHOCTD, MI/11 30 60 10 35 25
2. I1seTHOCTH, TpaxycChl 90 80 100 65 60
3. 3amax, 6amn 2/u 3/ 3/4 /1 3/u
4. TIpuskyc, 6amn 2/u 3/ 3/m 1/ 3/m
5. Temneparypa, °C 0,1-180,15-17|0,2-16 | 0,3-20} 0,2-25
6. AxtuBHas peakuus, pH 7,4 7,6 7,5 7,8 7,8
7. XecTtkocTh 00mIas, Mr-3KB/1 1,15 ] 0,71 0,8 0,41 6,8
8. XKecrtrocth kapboHaTHast, MI'-9KB/JI 0,94 | 0,66 0,8 0,36 6,3
9. Oxucnaemocts, Mr O,/ 154 | 28,2 | 22,5 | 145 | 21,5
10. Xene3o obmmee, Mr/i 0,3 0,2 0,7 0,5 0,5
11. Kucnopoa pacTBOpeHHBIH, Mr/i 8,0 7,5 7,0 8,5 6,0
12. A30T aMMOHHIHBIH, MI/1 0,2 0,5 0,15 0,7 0,8
13. A30T HUTPUTHBIH, MI/1 0,001 | 0,003 | 0,005 { 0,005 { 0,003
14. A30T HUTpATHEIH, MI/N 0,7 1,0 0,3 1,2 1,2
15. llenoyHocts, Mr-3KB/J 0,94 | 0,66 0,8 0,36 6,3
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Ilpoodonscenue mabauyo 2.3

16. ®rop, Mr/n : 0,65 | 0,9 0,7 | 0,85 | 0,85
17. Mapraneu, Mr/i CIL. 0,01 0,1 0,05 0,3
18. Kpemuuit, Mr/n 1,5 1,7 2,5 1,6 6,5
19. Yraekucnora cBoboaHas, Mr/i 6,6 7,0 33 5,6 2,5
20. Yrnekucnora rupokapOoHaTHasi, Mr/J 57,2 | 40,2 | 48,6 | 21,96 | 384,3
21. Cynbdatsl, Mr/n 49 2,5 2,8 1,3 16,9
22. Xnopuasl, Mr/i 1,8 7,7 0,8 : 1,5 62,9
23. Cyxoit ocTaToK, MI/1 91,4 68 |68,431'31,7 | 662
24. Konu-Tutp, 1 0,002 | 0,004 | 0,015 | 0,01 | 0,06
25. Yucno konoHuii B 1 M1, miT. 1000 | 5000 | 3000 { 1200 { 1600
26. Kanbiuii, Mr/in 152 | 11,1 12,4 54 44,1
27. Maruwuii, Mr/n 4,74 1,9 2,1 1,6 55,9
28. Hatpuit + kanuid, Mr/n 1,37 | 5,25 | 1,94 | 0,44 | 36,78
Ilo- Hcroynuku

Kas. | 6-it 7-# 8-i 9-it 10- | 11- | 12-# | 13-# | 14-i | 15-#
Ka-

YECT.

co-

CTaBa,

BOJIBI

1. 50 22 15 7,5 45 65 15 25 55 22
2. 120 50 70 35 25 55 45 30 45 150
3. 3/u 1/ 2/u - - 2/u - - - 2/u
4. 3/u 1/ 2/n - - 2/4 - - - 2/u

5. 0,2-18 0,1-20 {0,1-16] 0,1- 15 {0,1- 15/0,3- 24| 0,1- 18 |0,1- 17{ 0,2- 19{0,1-15

6. 7,6 7,75 | 8,05 8,1 79 | 815 | 7,85 7,7 7,95 7,5
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Hpoodonsicenue mabnuyor 2.3

7. 1,63 | 1,72 | 198 | 1,78 | 2,18 | 2,39 | 2,64 | 7,66 | 21,9 | 1,63
8. 1,55 1,65 | 1,95 | 1,53 | 1,28 | 1,84 | 2,19 | 3,23 | 12,09 | 1,55
9. 242 |1 165 | 21,5 | 17,5 | 152 1 23,5} 185 | 1506 | 12,5 | 24,2
10. 0,8 0,25 | 0,15 | 0,35 03 | 045 | 035 { 0,15 0,3 0,8
1. 5,0 7,0 6,5 8,0 7,5 58 6,5 8,5 6,5 5,0
12. 0,2 0,6 0,55 | 025 | 0,15 | 0,45 | 035 0,4 0,8 0,25
13. ]0,0001{ 0,0012{0,0003] 0,0001| ca. |0,0015 0,0001|0,0001|0,00015 0,002
14. 0,5 0,5 065 | 035 | 025 |065] 045 | 0,55 | 0,75 0,6
15. 1,551 1,65 | 1,95 | 1,53 | 1,28 | 1,84 | 2,19 | 3,23 | 12,09 | 1,55
16. 0,6 0,8 0,751 0,65 | 0,55 | 0,6 | 0,85 0,7 0,8 0,6
17. 02 | 0,05 {001 | 015 {0,035 0,07 | 0,07 | 0,03 0,1 0,2
18. 4,5 1,6 065 | 0,75 | 1,25 | 0,85 1,2 0,8 1,2 4,5
19. 3,3 6,0 55 6,5 6,0 7,5 6,5 6,5 7,5 33
20. |94,55{ 100,6 |118,95 93,33 | 78,08 112,24 133,59 197,0| 737,5 | 94,5
21. 4,0 43 7,1 | 16,23 | 43,1 | 40,5 | 31,1 |110,0| 247,0 | 4,0
22. 52 4,2 2,72 | 2,61 | 877 |10,79] 10,83 | 45,2 | 138,0 | 5,2
23. | 162,6| 1450 {107,3| 95,5 |157,0|142,6 | 138,23 | 481,4 | 2843,4 | 162,6
24. [0,009| 0,005 | 0,06 | 0,05 | 0,04 {0,008]| 0,15 0,1 0,15 | 0,008
25. 1000 | 6500 | 7500 | 1500 | 2500 | 3000 | 800 500 | 1200 | 1000
26. 2391 29,1 | 26,2 | 24,1 | 31,2 | 42,3 | 41,1 | 453 | 205,0 | 23,9
27. 520 | 3,3 826 | 7,03 | 7,65 | 3,39 7,2 65,7 | 142,0 | 5,2
28. 3,6 1,44 | 2,27 | 3,84 | 5,76 | 14,16 | 12,0 |29,52| 40,56 | 3,6
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Paszoen emopou. CACTEMbBI BOJOCHABXEHHA U
X KJIACCUPUKAIIASA.
HOPMBI U OBBEMbI BOJOIIOTPEBJIEHUSA

I'aasa 3. Ha3HayeHHe CHCTEM BOAOCHA0XKEHHS H HX KiaccHpHKauus
3.1. Ha3nayvenue cucmem 8000cHabiceHus

Cucrema BOJOCHaOXEHHUS, WIM BOAONPOBOJA, NpeACTaBiaseT coboil KoM-
IUIEKC MH)KEHEPHBIX COOPYXKEHHMI, MpeHa3HAYCHHBIX JUIA 3a60pa BOABI U3 NpH-
POINHBIX UCTOYHHKOB, YNYYIICHHA €€ KayeCTBA, TPAHCIOPTUPOBAHUSA, XPAHEHHU
U TOJaYH NOTPEOUTEIAM.

CucTeMbl BOJOCHAOKEHUA MMEIOT BAXKHOE 3HAYSHHE, IOCKOJBKY: YHOBIE-
TBOPAIOTCA NOTPEOHOCTH HAceNeHHsA B JOOPOKAYECTBEHHOM BOAE; YIYYILAIOTCA
KyJNbTyPHO-OBITOBbIE YC/IOBHSA XH3HH; 3HAUNTEIHHO CHIXKAIOTCA MH(EKIMOHHbIE
3aboneBaHus, epeaBaeMble Yepe3 BOAY; YIY4IIAeTCs KadeCTBO M CHHXACTCA
ce6eCTOMMOCTh NPOMBILUIEHHON MPOIYKLUH; COXPAHAIOTCA MAaTepUAIbHBIE LIEH-
HOCTH OT IIOXapoB.

3.2. Knaccugpuxayus cucmem 6000cHabicerus

CucreMsl BOTOCHA0XKEHHS MOTYT OBITh CIIEAYIOLIHX THIIOB:

M0 BHAY BOJOHCTOYHHKA — C UCIIONB30BaHHEM ITOBEPXHOCTHBIX BOJ; C MC-
NOJIb30BaHUEM TIOJ3EMHBIX BOJ; CMELIAHHbIE, MO cnocofy moabeMa BOABLI —
HarHeTaTe/lbHbIe; IPaBUTALHOHHbIE (CaMOTEYHbIE); KOMOUHUPOBAHHEIE; MO Ha-
3HaYEHHIO — X039 CTBEHHO-TUTHEBBIC; IPOU3BOACTBEHHBIEC; TPOTUBOIOXKAPHBIE;
00beIMHEHHbIE; M0 BHIAM 00Cay’KHBaeMbIX 00beKTOB — rOPOJCKHE; NOCENKO-
Bbl€; NIPOMBILUICHHBIE; JKEJIE3HOJOPOXHBIE U Jp.; MO0 TEPPHTOPHAJIBLHOMY OX-
BATy BOJONOTpeOuTeNell — MEeCTHbIEe (TIOKaJIbHbIE); LEHTPAIU30BaHHEIE, 0Oec-
NEeYUBAIONIME BOMOH BCEX BOAOMOTPEOUTEINEH, PACIIONIOKEHHBIX B HACEIEHHOM
IYHKTe; TPYIIOBEIE, WIH paifoHHbIE, CIOyXaumue Juii obecneuyeHus BOJOH He-
CKOJIBKMX HACEJNCHHHIX ITYHKTOB B OOJBIIOM paiOHe; MO XapaKTepy HCHOJb30-
BAHHUsA BOJbI — IPAMOTOYHbIE; C [IOBTOPHBIM HCIIOJIb30BAHUEM BOJbI; 0OOPOTHEIE.

3.3. Llenmpanu3zoeannas cucmema 6000CHAONCEHUS

IlenTpanu3oBaHHas CUCTEMa BOJOCHA()KEHUA HACENEHHBIX NYHKTOB B 3aBH-
CHUMOCTH OT MECTHBIX YCIOBUH M NPHHATOH CXEMbl BOAOCHAOXEHHS AODKHA
obecreynBaTh: X034HCTBEHHO-IUTHEBOE BOAOMOTPEOIEHHE B JKIUIBIX M 0OIIECT-
BEHHBIX 3[AaHUAX, HyXIbl KOMMYHaJIbHO-OBITOBBIX NPEANPUATHH; X03IHCTBEHHO-
[IUTHEBOE BOJONOTPEOICHHE HAa MNPEINPHATUAX; INPOU3BOACTBEHHBIC HYXIbI
[POMBILUICHHBIX U CENbCKOXO3AHCTBEHHBIX NpEeNNpHATUH, Tie Tpebyerca Boaa
NUTHEBOr0 KadecTBa MWIM M1 KOTOPHIX 3KOHOMHYECKH HelenecoobpasHo co-
OpY>X€HHE OTAENBHOr0 BOJONMPOBOJA; TYIIEHHE MOXAapOB; COOCTBEHHBIE HYXIbI
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CTaHIMH BOJOIMOATOTOBKH, IPOMBIBKY BOAOIPOBOJHBIX M KaHAIN3ALIMOHHBIX
ceTell U T.IL.

IlenTpanu3oBaHHbIE CHCTEMbl BOAOCHAOXEHUs IO CTENEHH OOECIeUeHHO-
CTH [IOJ244 BOJBI OJPA3AEIAIOTCA HA TPU KaTErOpUU:

1 — nomyckaercs CHH)KEHHE NOAAYM BOIB! HA XO3AHCTBEHHO-TIUTHEBBIE HYXK-
Ibl He 6onee 30% pacdeTHOro pacxona ¥ Ha IPOU3BOJCTBEHHBIE HYXKAB! JIO Ipe-
Iefa, YCTaHaBIMBAaEMOIO aBapHHHBIM IpaduUKoM paboOThl NMpPEANpPUATHH; IUIM-
TEJIBHOCTh CHIDKEHHA MOJaud He JOJDKHA MpeBblmath 3 cyT. IlepepriB B nogaue
BOJBI WJIM CHIDKEHHE I10J]aYyl HIDKE YKA3aHHOTO Ipejesia AOMyCKAarTCa Ha BpeMs
BBIKJIIOYEHUSA TMOBPEXICHHBIX M BKIIOYEHHUS PE3EPBHBIX 3JEMEHTOB CHUCTEMBI
(obopynoBaHus, apMaTyphl, COOpYXeHuil, TpyOOnpoBOJOB U Ap.), HO He Oonee
yeM Ha 10 MuH;

II — BenuYHHA [OMYCKAEMOro CHIDKEHHS I10Ja4d BOJBI Ta XK€, YTO IIPH Iep-
BOH KaTeropuy; JUIMTENLHOCTh CHIDKEHHMS IIOJa4d He [HOJDKHA IIpEeBbINIATh
10 cyr. IlepepsIB B ofaue BOJBI WIIM CHHXKEHHE MOJAYl HUKE YKa3aHHOTO Ipe-
Jiefia NOMMyCKAeTcd Ha BpeMs BBIKIIOUEHHS NOBPESXKICHHBIX M BKJIIOYEHUS pe-
3epBHBIX 3JIEMEHTOB WM NIPOBEAECHUS PEMOHTa, HO He Ooiiee ueM Ha 6 u;

111 - BeMyMHA JOMYCKAaEeMOro CHIDKEHMS MMOJA4YM BOABI Ta K€, YTO NPH Nep-
BOH KaTEropuu; MIMTENLHOCTh CHIDKEHMA HOaYd HE JO/DKHA IIpEeBbIATH
15 cyr. IlepepsIB B mojaye BOAbl HIM CHIDKCHHE MOAAYU HHXE YKa3aHHOTO Ipe-
Iena JOMyCKaeTcs Ha BpeMsi NPOBeAEHUs pEMOHTa, HO He OoJiee ueM Ha 24 4.

OO0BbeavHEeHHbIE XO3SHCTBEHHO-TIUTHEBbIE M IIPOU3BOJICTBEHHBIE BOAOIPO-
BOJIbl HACEJIEHHBIX ITyHKTOB IIPH YMCJIE XHuTeneld B Hux 6onee 50 Thic. yen. cie-
ayet otHOcUTh K I kateropuu; ot 5 10 50 TeIC. Yen. — ko II kateropuu; MeHee 5
ThIC. yel. — K III xateropuu [2]. '
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I'nasa 4. Hopmbl 1 06beMbl BOAONOTped1eHUsE
4.1. Buibop Hopm 600onompebnenusn

Xo3siiCTBeHHO-IMTHeBoe  BojomoTpedyienne. Hopmbl  xo3siicTBEHHO-
IIUTHEBOIO BOONOTPEOIEHHA B HACENEHHBIX MyHKTAX IPHHUMAIOT 10 [2] 1 Tabu. 4.1.

Tabmuua 4.1
HopmMbl X0351#/iCTBeHHO-IIMTHEBOr0 BOJXONOTPe0IeHUS JIfi HACeJeHHbIX NYHKTOB
CreneHb CaHUTapHO-TEXHHYECKOTro Oiaro- CpenHecyTO4YHOE yAEIbHOE XO35IHCT-
yCTpoicTBa palfOHOB XHJIOH 3aCTPOHKH BEHHO-TIHTEEBOE BOAONOTPEOIICHHE B

HACeJICHHBIX ITyHKTax Ha
OJIHOTO XHTeNd (3a roj), 1/cyt

3acTpoiika 30aHHAMH, 060PYIOBaHHBIMH
BHYTPEHHHM BOZONPOBOIOM M KaHAM3ALHEH:

6e3 BaHH 125-160
C BaHHBIMH H MECTHBIMH 160-230
BOJOHArpeBaTesIMU
C HEHTPAM30BaHHBIM rOPAYUM 230-350
BOZOCHabXeHHEeM
BOJIOTIOJIB30BAHHE U3 BOXOPa3OOPHBIX 30-50
KOJIOHOK

VienpHOe BOJONOTPEOIEHHE BKIIOYAET PacXolbl BOJbl Ha XO3AHCTBEHHO-
NIUTHEBbIE H OBITOBBIE HYXKIBI B OOLIECTBEHHBIX 3JaHHAX, 32 MCKIIIOYEHHEM pac-
XOJI0B BOABI JJI1 JOMOB OT[bIXa, CAHATOPHO-TYPUCTUYECKUX KOMILIEKCOB U 03-
JOPOBMTEIBbHBIX sarepeil. Beibop ynmenbHOro BoJomoTpebiaeHUs B mpenenax,
YKa3aHHbIX B Ta0n. 4.1, NOJDKEH NMPOM3BOIMTHCSA B 3aBUCHMOCTH OT KJIMMAaTHYe-
CKMX YCJOBUH, MOLIHOCTH UCTOYHHKA BOJOCHA0XEHHUA U KAaueCTBa BOJbI, CTEIE-
HH 071aroycTpoicTBa, 3TaXXHOCTH 3aCTPOMKU M MECTHBIX YCJIOBHIL.

KonuuecTtBo BoIgbl Ha HyX[bl HPOMBIIUIEHHOCTH, oDecrieyuBaroliei Hace-
JIeHUE IPOIYKTaMHU, U HEYYTEHHBIE PacXofbl IIPH COOTBETCTBYIOLIEM 000CHOBA-
HUH JIOIIyCKaeTCs NPUHUMATh JOIONHUTENBRHO B pasMepe 10-20% cymmapHOro
pacxozna BOJbI Ha XO35HCTBEHHO-TUTHEBBIE HYK /bl HACEJICHHOrO IIYHKTA.

Boponorpebienue NpoMbINUIEHHBIX NpeAnpusiTHii. Ha npoMbleHHbIX
NPEeANpUATHAX BOAA PacXOAyeTCs Ha TEXHOJOTHYECKHE HyXIbl NPOU3BOJACTBA,
XO3SHCTBEHHO-IIUTHEBBIE HYXK/bl PaOOTAIOLIKX, a TAKXKE HA I0JH30BAHUE JYLIEM.
Hopmbl BomonoTpebieHHs Ha TEXHOJOTHYECKHE HYXKAbl 3aBUCAT OT BUAA BBI-
IyCKaeMO# NPOXYKIUH, IPUHATOIO TEXHOJIOIHYECKOTO MPOLECCa, BUIA CUCTEMBI
BOJOCHa0XEHHs, KayecTBa BOJBI ¥ Ap.

CpenHue 06beMbl BOZONOTPEOICHHS ONPEAESIIAIOT M0 BUAM UCIIONb3YEMOH
BOAbl (000pOTHaA, CBEXas U3 MCTOYHHUKA, ITUTHEBAsd) IyTEM YMHOMXEHHA COOT-
BETCTBYIOLIMX YJENbHBIX €€ PacxoJ0B Ha IPOU3BOAUTEILHOCTh TEXHOJIOTHYeE-
CKOro Mpoliecca B IPUHATHIX eauHuuax BenuuuH (1 T, 1000 kBT, M’ ut.1) [3].

B coorBerctBuM C [4] HOpMBI BOJONMOTPEOICHUSA HAa XO3AHCTBEHHO-
NUTHEBbIE HYX/bl PAOOTHMKOB MPOMBILUIEHHBIX NPEANPUATHI NPUHUMAIOT paB-
HBIMH: JUIA paboTarolIuX B 1ieXax ¢ TeluoBblAeneHueM Gonee 84 xJx Ha 1 My
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(ropsiume uexa) g, =45 1 B CMEHY Ha OJHOTO Y€JIOBEKaA; Ul OCTAIBHBIX LEXOB
qg.=25n

Pacxox Bo#pl Ha mosib30BaHME AyLIEM NPHHUMAETCS MCXOAA M3 4acCOBOIO
pacxoja BOAbl Ha OAHY AyleBYI0 ceTky 500 JI npu NpOXOIDKUTENBHOCTH MOJb-
30BaHHA OylieM 45 MuUH.

Bononorpebsense Ha 6J1aroycTpoiCTBO TEPPHTOPHiI ropoioB U mMpo-
MBIILIEHHBIX MI0magoK. HopMbl BononoTpebiieHUs Ha MOJUBKY 3€JICHBIX Ha-
CaXXICHUH, a TAIOKE MBIThE YJIHI[ HACENECHHbIX MIYHKTOB U TEPPUTOPHIA NPOMBILL-
JEHHBIX NPEeNNpUATHH NPHHUMAIOT MO [2] B 3aBHCUMOCTH OT THNA NOKPBITHA
TEPPUTOPHUH, CIIOCO0A ee MONMBKH, BUAA HacaxaeHuii (Tabiu. 4.2), 3aBUCAIHUX OT
KIMMATHYECKHUX U APYTUX MECTHBIX YCIOBHIA.

Tabnuua 4.2
HopMbI BoonoTpe6.ieHus Ha 6,1aroycTpoicTBO TeppPHTOPHii HaceJeHHbIX NYHKTOB
H NPOMBILLIEHHBIX NpeaNpHATHIA

HasnayeHue BoAbI Hzmepurtens Pacxon BOJbI,
v
MexaHu3upoBaHHasA MOHKa yCOBEpILEH-
CTBOBaHHBIX MMOKPHITHI IPOE3/10B H 1 Moiika 1,2-1,5
TuIoImaeH
MexaHU3HpOBaHHas MTOJIHBKA yCOBEP-
IIEHCTBOBaHHEIX MOKPHITHI MPOE310B H 1 nonuska 0,3-0,4
TIomanei
ITonuBka BpYYHyIO (M3 IIUIAHTOB) YCO-
BEPIIECHCTBOBAHHBIX MOKPHITHH TPOTYa- -//- 0,4-0,5
POB H NPOE3IOB
TNomBKa ropoACKHX 3€JIEHBIX Hacax/e- -/l- 3,0-4,0
HUH
ITonuBKa ra30HOB H LIBETHHKOB -/l- 4,0-6,0
TTonuBKa MOCaOK B IPYHTOBBIX 3HMHHX 1 cyTku 15,0
TEIUIHLAaX

[TonuBKa MOCaOK B CTEJUIAKHBIX 3HM-
HHUX H TPYHTOBBIX BECCHHHUX TCIUTHLAX,

MapHUKaX BCEX THIOB, YTEIUICHHOM -/~ 6,0
TpyHTE
IMonmBKa mocaoK Ha NpHycaxeGHBIX
y4acTKax:
OBOIIHBIX KYJIBTYD -/l- 3,0-15,0
IUTOZIOBBIX AEPEBLEB -1/- 10,0-15,0

Hcnonb3oBaHHe BOABI 1 MOKapOTyIeHHsi. Pacxo BoAbl Ha HapyKHOe
NoXapoTylleHHe (Ha OAMH IOXKap) U KOJHYECTBO OJHOBPEMEHHBIX IOXKapoB B
HaceNneHHOM NyHKTe CIeAyeT NIPUHUMATB 1o Tabu. 4.3.
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Tabmnuua 4.3

HOprI Bouonomeﬁnennn Ha HApyXXHOe MOXKAPOTYUICHHE B HACCJICHHBIX MYHKTAaX

Yucno xutenei B Pacuer- | Pacxon BoAbl Ha HapyXXHOE OXKapOTYLIEHHE B
HaceJIeHHOM ITyHKTe, HOE KO- HaceJleHHOM ITyHKTe Ha OJJUH T0Xap, JJ/C
THIC. YeJl. JIHYECTBO
OJHO- 3acTpoiika 3TaHUAMHU 3aCTpoiika 3JaHHAMH
BpeMeH- BBICOTOH 10 ABYX BBICOTO# TpH 3TaXa
HBIX 3TaxkKed BKIIOYHUTENIb- | BbIIE HE3ABUCHMO OT
N0XapoB HO HE3aBHCHMO OT CTENEHH UX OTHe-
CTENEeHH HUX OTHe- CTOMKOCTH
CTOMKOCTH
Ho 1 1 5 10
Cs. 1 /- 5 1 10 10
-/~ 5 - 10 1 10 15
-/- 10 -//- 25 2 10 15
-- 25 /- 50 2 20 . 25
/- 50 -/~ 100 2 25 35
-/~ 100 -//- 200 3 - 40
-/~ 200 -/~ 300 3 - 55
-/I- 300 -//- 400 3 - 70
-/l- 400 -//- 500 3 - 80
-//- 500 -//- 600 3 - 85
-/~ 600 -//- 700 3 - 90
-//- 700 -//- 800 3 - 95
-//- 800 -//- 1000 3 - 100

Pacxox Boab! Ha Hapy»KHOE MOXKAPOTYIUEHHE XKIWIBIX U OOIECTBEHHBIX 3/1a-
HHUH clieflyeT NPHHUMATS JUIA 3aHus, TpeOyolero HaubobLIero pacxoaa Bobl,

o 1abi. 4.4.

Tabnuna 4.4

HopMbl BoZONOTpe6 IeHHs Ha HApYKHOE 0KAPOTYLIeHHe

JKMJIBIX M 001IeCTBEHHBIX 30aHmil

2#

Pacxox BoABI Ha OAHH MOXap, JI/c, Ha Ha-
PYXXHOE HMOXapOTYyILEHHE XWIBIX U obme-
Hasnauyenue 3n1aHuit CTBEHHEIX 3[[aHH# HE3aBUCHMO OT HX CTe-
MIeHH OTHECTOHMKOCTH NpH 00beMax 3JaHHH,
THIC. M
mo 1 cB. 1 cB.5 | cB.25 | ¢B.50
o5 1025 | no50 | mo 150
Xuisle 31aHUS OMHOCEKIIHOHHBIE H
MHOTOCEKIIHOHHBIE TIPH KOJIHYECTBE
JTaXEH:

o 2 10* 10 - - -
cB.2 pmol2 10 15 15 20 -
cB. 12 o 16 - - 20 25 -
cB. 16 mo 25 - - - 25 30
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Ipodonsicenue mabauyol 4.4

OO6mecTBEHHBIE 3aHHS NPH KOJIHYECT- 10* 10 15 - -
BE ITaXKEH: 10 15 20 25 30
no 2 - - 25 30 35
cB.2 106 - - - 30 35

cB. 6 mol2

cB. 12 1016

* JInd CeNBCKUX HACENICHHBIX ITYHKTOB PacXO BOJbI Ha OJHH IOXap 5 J/c.

Pacxox Bozabsl Ha ONMH MOXap IUI1 HAapYXKHOIO I0XapOTYLIEHHS Ha Ipo-
MBIIUIEHHBIX U CENbCKOXO3SACTBEHHBIX MPEANPUATUAX JOIDKEH IPUHUMATHCS
IUisl 37aHus, TpeOylouero HauboNbIIEro pacxofa BOJbl, corylacHO Tabn. 4.5 u
4.6. PacyeTHOE KOJIMYECTBO IOXAPOB IIPH 3TOM 3aBUCHT OT 3aHHUMAEMOH HUMH
IUTOLIaJM: OAUH IOXKap — NpH IUtomwamy a0 150 ra, gsa noxapa — 6osaee 150 ra.

PacueTHyI0 NPOAO/DKMTENBFHOCTh TYLUCHHMS [OXapa MPUHUMAIOT 3 4; Juid
sganuit I u Il cremeHW OrHECTOMKOCTM C HECTOPAaeMbIMHU HECYIIUMH
KOHCTPYKUMAMH U YTEILUIUTENEM C pou3BoacTBaMU Kareropuu ' u J1 -2 u.

Tabmuua 4.5
HopMmbl Boponorped ieHusi Ha HApYXKHOE NOXKAPOTyLIeHHe IIPOU3BOACTBEHHBIX 3aa-
HUI LIHPHHO#H 10 60 M

CreneHs Kareropus Pacxox BoJbI Ha HapYXXHOE MOKapoTYIIEeHHEe MPOH3BO-
OTHe- IIPOU3BOICTBA CTBEHHBIX 3/1aHHi ¢ HOHapsAMH, a Takoke Oe3 oHapeit
CTOMKO- | IO MOXKapHOH IIMPHHOH 10 60 M Ha OMH MOXap, JI/C, pH o6beMax
CTH 37a- OMaCHOCTH 30aHUH, ThIC. M
HHA Jo | cB.3 | cB.5|cB.20| cB.50 |cB.200| cB.400
3 no5 | mo20| mo 50 | mo 200| mo 400 | mo 600
Inll ILIE 10 10 10 10 15 20 25
Inll A,B,B 10 10 15 20 30 35 40
11T , I 10 10 15 25 35 - -
III B 10 15 20 30 40 - -
IVuVv r,a 10 15 20 30 - - -
IVuVv B 15 20 25 40 - - -

Tab6muna 4.6
HopMmb! BoaonorpeGiieHHs Ha HAPYKHOE OXKAPOTyLIEHHE MPOU3BOACTBEHHBIX 31a-
HUH wupuHoi 60 M 1 Gostee
Crenenp | Kareropus | Pacxox Boabl Ha Hapy»HOE NMOXapOTYIIEHHE IIPOU3BOACT-

OTHe- NpOH3BOA- | BEHHBIX 3JaHHMH ¢ OHAPAMH, a Tafoke O3 poHapeil WHpH-
CTOMKO- CTBa I10 Ho#t 60 M 1 Gostee Ha OZMH NOXap, JI/c, npu o6beMax 3xa-
cTH T0XapHoi HHiA, ThIC. M°
31aHHA OMacHOCTH | 10 CB. CB. CB. CB. CB. CB. CB. CB.

50 | 50 { 100 | 200 | 300| 400 500 | 600{ 700
no no ao zo ao o o ao
100 | 200 | 300 | 400| 500 | 600 | 700 | 800
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Tlpooonscenue mabruywvl 4.6
Inll A B, B 20 | 30 40 50 60 | 70 80 90 | 100
Iull IL4E 10 | 15 20 25 30 | 35 40 45 50

CobcTBeHHBIE HY/Ibl BofonpoBoaa. CucreMy BONOCHAOXEHUs CIEyeT
paccMaTpHBaTh KaK IPOMBIILIIEHHOE TIPEANPUATHE, NOTPeOIsIONee BOAy Ha XO-
3AHCTBEHHO-OBITOBBIE HYX/Ibl paOOTHUKOB, B TEXHOJIIOTHYECKUX MPOLECCaX U IS
poxapotymieHus. HauGonee KpynHeIM moTpebuTeneM BOIbI, HCHONB3yEMOH Ha
COOCTBEHHBIC HyX[bl B CHCTEME BOJOCHAOXEHHUS, SBIIOTCA OYUCTHBIE COOPY-
seHus. CorsacHo [2] OpUEHTHPOBOYHO CpeAHECYTOUHBIE (32 TOX) PACXOIbl BOAbI
Ha COOCTBEHHblE HYXXABl CTaHLHMH OCBETJICHHA M 00E3KENe3HBaHUA CleRyeT
NPUHUMATBH: [IPH IIOBTOPHOM HCIIOJIB30BaHHM IIPOMBIBHOH BOAbL B pazmepe 3-4 %
KOJIMYECTBA BOJBI, 0JaBaeMoii NoTpeOuTessaM; 6e3 NOBTOPHOI0 HCIOJb30BaHUA
—10-14 %,; ms cranuuii ymsaryenus — 20-30 %. Pacxoasl BoJbl Ha COOCTBEHHbIE
HYXIBI CTAHUMH CIIEAYET YTOUHATE PAaCYETaMH.

4.2. Pacuem obvemos 6o0onompebnerus

CpennecyToyHsiii (3a roax) o6beM BoxonoTpeOneHHs Ha XO03SHCTBEHHO-
AHTHEeBbIe HYXKIbI ONPEAEIAIOT [0 GopMye:

Oopm m. = 2 dcN; 11000, /ey, @1

rue q,.; — HOpMa YJIEILHOTO BONONOTPEOIEHNUS, JI/(CYT 4el), COOTBETCTBYIOLIAsA
I — {i CTemeHH CaHWUTAPHO-TEXHUYECKOTo ONaroyCTPOHCTBA XKMIBIX 3/aHHMH U
npunumaeMas 1o 1abn. 4.1; N ; — PaCyYETHOE YUCIIO KHUTENEH, IPOXKUBAIOILMX B

paifoHax XHWIIOH 3aCTPOHKU C { — # CTENeHbI0 0aroyCTpOiCTBa, Ha KOHeLl pac-
CMaTpUBaeMoit ouepeu CTPOUTENIBCTBA.

PacyerHoe 4HCIIO XUTeNeit MOXKeT ObITh OpeIesIeHo Mo GopMyIe:

N, =) p,F,  uen, 4.2)

e p; - J - IUIOTHOCTh HaceseHus, 4enra; Fij — IUIOLAJb paifoHa KUIOH

3aCTPOHKH C I — CTENEHbIO CAaHUTAPHO-TEXHUYECKOTO 6J1aroycTpoicTsa 31aHui
M ] -if IVIOTHOCTBIO HACEIEHMUS, Ia. -

Cucremsl BOIIOCHaG)KCHPI}I JOJDKHBI OBITH 3alpOCKTUPOBaHbl Ha IIPOITYCK
MaKCHMaJlbHOI'O CYTO4YHOI'O pacxoJa BOAbl, paBHOI'O
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QCyT max = Kcmiax Qcyr m? M3/cyT’ (4'3)

rne K

CyT max
MEPHOCTU BOJONOTPEOICHHUS, YIUTHIBAIOMIMH YKIa/ KH3HH HACEICHHUsA, PEXUM
paboThl MpeAnpHATHH, CTENEeHb O1aroycTpoiicTBa 314aHMH, H3MEHEHHE BOJAOIO-

=1,1 - 1,3 - MakcUMaJIpHbIi K03(GGHIHMEHT CYTOYHOH HEpPaBHO-

TpeGlIeHHA 0 Ce30HaM roAa U JHAM HENENH; QcyT m - DacueTHbIi (cpeanuit 3a

rof) CyTOYHBIH pacxoJ BOABI, M3/cyT, omnpezenseMslii no gopmyie 4.1.

B otaenbHbIX ciydasx Tpebyercs mpoBepka paboThl CHCTEMBI BOXOCHaOXe-
HUA IPY MUHUMAJIEHOM CYTOYHOM pacxofe BOJbI, ONpeaenseMoM 1o dhopmyie:

Qcyr min K cyTmin Qcy'r m? MS/ CYT, (44)

roe K

HOCTH BO}IOHO’I‘pCGHel{H}I.

cyr min =0,7-0,9 - MUHUMAaJIbHBIH KO3GUIMEHT CyTOYHOH HEpaBHOMEp-

O6beM BoxonmoTpeOIIeHHA Ha MPENNPUATUH B CMEHY OINpPEeAeIAIoT o (op-
MyJe:

Oun = 4.1, + 4,1, MlcM, (4.5)

rae N, B, - 4MCiI0 paboOTalOMMUX COOTBETCTBEHHO B LIEXaX C TEIUIOBbLICICHUEM
oee 84 kJIk Ha 1 M*/4 M B OCTAIBHBIX LEXaX VIS paccMaTpHUBaeMOM CMEHBI.

Pacxox Boxbl HAa MPHHSTHE AYLIA IIOC/IE OKOHYAHHS CMEHBI ONpPENeNAIOT
no gopmyue:

Quu =0375N, /a, vwh, (4.6)

roe N ayw YHUCJIO MOJIb3YKLIMXCA AYLUEM B JAHHYKO CMCEHY, { - KOJIMYECTBO

YEJIOBEK, IPUXOAALIMXCS Ha OHY JYLIEBYIO CETKY.

Onpenenexye 0061ero NPOTHBONOKAPHOT0 Pacxoia BOAbl B HACEIEHHOM
IyHKTE OCYILECTBIAETCS B 3aBUCUMOCTU OT MECTOPACIIONIOXEHUS IPOMBILLIEH-
HBIX WIH CEebCKOXO3JHCTBEHHbIX npeanpuatuil. Eciu npexnpusrue Haxoaurcs
B 4€pTe ropoja, B pacyeTHOE KOJIMYECTBO OJHOBPEMEHHBIX M0XapoB (Tabiu. 4.3.)
BIJIIOYEHB! H [I0XKAphl 3TOr0 NpeanpuAaTHa. [Ipu 3ToM B pacyeTHBIit pacXox BOABI
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clEyeT BKIKOYATh COOTBETCTBYIOIIME PAacXoAbl BOIbI Ha MOXAPOTYILEHHE Ha
3THX NPEANPUITHUIX, €CIIK OHU 60JIblIIe YKa3aHHBIX B Ta0mI. 4.3.

Ilpu pacnonoxeHUH NpeINPUATHS BHE HACETIEHHOIO IyHKTa PaCYETHOE KO-
JIMYECTBO OJHOBPEMEHHBIX I10XKAPOB JODKHO NPUHUMATHCA: IPH IUIOIIANU Tep-
pHTOpHH npeanpuATHa Jo 150 ra M uucie XuTeneid B HaCEJIEHHOM IIYHKTE RO
10 ThIC. 4ENOBEK - OOHH HOXKap (HA NPEANPHATHH WIH B HACEIEHHOM ITyHKTE I10
HauboJbIIEMY PacXOAy BOJBI); TO XK€, IIPH YHCJIE XKHTENICH B HACEIEHHOM ITyHK-
Te cBblie 10 10 25 ThIC. YeNnOBeK - Ba noxapa (OQUH Ha PEIIPUATUHE H OfUH B
HACEJICHHOM IyHKTE); IPH IUIOLIAAM TeppUTOpUM cBbimie 150 ra u npu 4ducie
JKMTENIEH HACENeHHOM IIyHKTE JO 25 ThIC. YENOBEK - JBa Ioxapa (ABa Ha Ipea-
NPUATHH WIH JBA B HACEJICHHOM ITyHKTE 110 HauOONIbIIEMY pacXomy).

ITpu uucne xutenei B HaCENEHHOM NyHKTe Gonee 25 THIC. YENOBEK PacxXon
BOJBI CIICAYET ONPENENATh Kak CyMMy NOTpeGHOro 6osbiero pacxona (Ha mpex-
NpUATHHY WIK B HaceleHHOM IyHKTe) U 50 % notpeGHOro MeHpIIero pacxoaa (Ha
NPEANpPUATHH WIH B HACEJICHHOM ITyHKTE).

Bo Bcex ciydasx pacxoX BOAbI Ha HapyXHOE INOXKapOTYIIEHHE B HACEIEH-
HOM IIYHKTE JJOJDKEH ObITh HE MEHEE pacxoja BOAbL Ha IN0XKAPOTYIICHUE JKHIIBIX
4 OOLIECTBEHHBIX 3[JaHUH, YKa3aHHBIX B Tabm. 4.4.

CytouHblii 00beM BOZONOTPeOICHHA HA MOJHBKY YJIHI H 3eJIeHbIX Haca-
AKIEHHIT onpeessIoT no popMmyie:

O.on =900 FL/100, M/cyr, 4.7)

Tae ¢,,, - Dacxoj BOAbl Ha MONMBKY, j/M’, NMpHHMMaembli mo Tabm. 4.2;

F - nnowmans tepputopun HaceneHHOro MmyHKTa «GpyTTO» (C yd4eToOM yiwl,
riomaneii 1 T.1.), M’; O - JI0JIf MOHBAEMOl TEPPUTOPHM HACEIEHHOTO MYHKTA,
%.

[Ipu OTCYTCTBMM JaHHBIX O IUIOILAJAX IO BuUAaM OiaroyctpoicTBa (3eie-
Hble HaCa)KACHWA, MPOE3Nb! U T.I..) CPEJHECYTOUHOE 3a MOJMBOYHBINA CE30H IO-
TpeGieHne BOABI Ha OIUBKY MOXET ObITh ompezeeHo no gopmyie:

OQron = GunN > McyT, (4.8)

rae q)x o - YACIbHas HOpMa BOIIOHOTpCﬁJICHH}] Ha II0JIMBKY B pac4y€Te Ha OQHOI'O

KUTEJIA HACEJIEHHOrO IIYHKTa, IpUHUMaeMas paBHOH 50-90 n/cyT Ha yenoBexa B
3aBUCUMOCTH OT KJIMMaTHYECKHX YCJIOBHH, MOILHOCTH, HCTOYHHKA BOJOCHAOMKe-
HMs, CTeneHH 6aroycTpoiicTBa HACENEHHOro IYHKTa M APYTMX MECTHBIX YCJIO-

BHﬁ; N - pac4€THOC YHCII0 JKUTEJIeH B HACEJICHHOM IIYHKT€.

O0beM BoJONOTPeOICHU HAa cOOCTBEHHBbIE HYMKIbI CHCTEMbI BOJOCHA0-
JKeHHsl BJIMAET HAa PACUYETHYIO IPOU3BOAUTENBHOCTb OYHUCTHBIX COOPYXEHHMH U
€ro ompeAeIoT no Gopmyie:
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Q= a0y o MleyT, (4.9)

o6y " o
rae Qcyrmax - MaKCUMAaNbHBIA CYTOYHBIA PaCXOX BOIbL, M3/cyT; o - ko3 duIH-

€HT, YYUTHIBAOIIMIA COOCTBEHHBIE HY>KIbI OYUCTHBIX COOPY>KEHHH.
CyMMapHBIH CYTOYHBIH pacxoJ BOAbI IS LEHTPAIU30BAHHON CHCTEMBI
BOJOCHa0XeHHsA, 00CIIy>XKUBAIOIIEH BCE NEPEYHCIICHHbIE IPYMIbl NOTpeOUTENneH

onpenensercs no hopMynam:
- CPEIHECYTOUHBIH pacXO BOJABI

6!
Q:yrmm = Qcy'r m + (QTex + Qx/n + Quym)+ Qnon + M.m ? MB/C)’T; (410)

- MAKCHMAJIbHBIH CYTOYHBIH Pacxol BOJbI
6
Q:yrmmax = QCYI‘ max + (QTCX + QX/H + Q}:[ym) + Qno.rx + QM.n ’MS/CyT7 (4‘1 1)

rae ()., — CYTOYHBIA PacXoj Ha TEXHOJOTHYECKHE HYXMIbI MPOMbILLIEHHBIX

npeanpustuii; O, | — CyTOUHBI PaCXOA Ha HyX/1bl IPEANPUATHIA MECTHOH IIpo-

MBIIUJICHHOCTH.
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Paszoen mpemuti. MIPOEKTHPOBAHHUE U PACYET COOPYKEHUI
CTAHIIMHA BOAOIIOAI'OTOBKH
I'naBa 5. MeToabl ¥ TEXHOJIOTHYECKHe CXeMbI YJAy4lIeHUS] KaueCTBa
NPHPOIHBIX BOJ

5.1. Tpebosarnus k kauecmay 800bl XO3AUCMEEHHO-NUMbEEO20 HAZHAYEHUS.

IlnTeeBas BoAa Ao/DKHa ObITh Oe3omacHa B JMHAEMHYECKOM H paJHallHOH-
HOM OTHOILUEHHH, 6€3BpeaHa 10 XHMHUYECKOMY COCTaBY U MMETh OJIarONpHATHBIE
OpraHoJIeNITHYECKHE CBOHCTBa [5].

BezonacHOCTh MUTHEBOI BOABI B AMUAEMUYECKOM OTHOLIEHHUH OMPEICAET-
c1 ee COOTBETCTBUEM HOPMATHBaM 110 MUKPOOMOJOTMYECKUM M Mapa3UTOJIOIHU-
YeCKHM IT0Ka3aTessIM, IPUBEJICHHBIM B TalI. 5.1.

Tabnuna 5.1
MHuKpo6HoI0rHYecKHEe H NAPA3HTOIOrHYeCKHe NM0Ka3aTe H
Ne n/n IMokasatenu l EnuHuLBI H3MEpEHHSs HopmatHsel
1 TepmoTonepaHTHBIE KOTH-
tdopmubIe GakTepuu ypcio Oaxrepuit OTCYTCTBHE
B 100 mn
2 O6mue KonuQopMHbIE -//- -//-
GakTepun
3 O61ee MUKpOGHOE YHCIIO 4UCI0 00pasyromux
KOJIOHHH GakTepuit He Gosee 50
B 1 Mm
4 Konugaru yucio 6iimKxoobpa-
3yromux exudu (BOE) OTCYTCTBHE
B 100 Mmx
5 Criops! CyabGHTpEayLH-
PYIOLIHX KJIOCTPHAMH yucio crop B 20 Mn -//-
6 Lucts! nam6init YHCIIO IMCT B 50 1 OTCYTCTBHE

Be3BpenHocTb MUTHEBOH BOJbI 10 XMMHYECKOMY COCTaBY OIpEAEIAETCA €€
COOTBETCTBUEM HOPMATUBAM:

a) no oOOOLICHHBIM MOKAa3aTeIAM M COJACPKAHMUIO BPEOHBIX XUMHYECKHX
BellecTB, Haubojee YyacTo BCTPEYalOWUXCsl B IPUPOJHBIX BOJAX Ha TEPPUTOPUH
Poccuiickoit @enepauun, a Takxe BELIECTB aHTPONOTEHHOrO NPOHMCXOXKAECHUA,
MOJIYYMBUINX INI00abHOE pacnpocTpaHenue (1Tabi. 5.2);

6) N0 comepKaHHIO BPEAHBIX XMMHYECKHUX BELIECTB, IIOCTYNAIOMMUX 1 00pa-
3ylOIMXCAs B BOAE B mpouecce ee 00pabOTKM B CHCTeME BOAOCHAOXEHHUA
(tabn. 5.3);

B) II0 COAEPXKAHHIO BPEJHBIX XHMHUYECKHX BELIECTB, MOCTYMAIOLIMX B HC-
TOYHUKH BOLOCHA0XKEHUA B pE3yJIbTaTe X035 CTBEHHOM AEATEAbHOCTH Y€I0BEKA.
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O6061eHHbIe M XUMHYECKHE M0KAa3aTeJ I

Tabauna 5.2

HopmaTtuBsl Ioka- | Kinacc
EnuHuLB! (npenenbHO 3arenp | omac-
Ne INoka3zarenu u3Mepe- JOMYCTHMBIE BpeA- | HOCTH
/i HUA KOHIICHTPalMH | HOCTH
(I1OK), ue 60-
Jiee)
O06o61eHHbIe MOKa3aTeJTH
1 Bonoponnsrit mokasa- €OHHHLBI | B npexenax 6 -9
TeNb pH
2 OO611as MUHepaIu3auHs Mr/i 1000 (1500)
(cyxoit ocTaTok)
3 XectkocTh 001mas Mr-3KB/1 7,0 (10)
4 OKHCIIEMOCTh M/t 5,0
MepMaHraHaTHas
5 Hedtenpoaykrsl, cym- Mr/n 0,1
MapHO
6 IToBepXHOCTHO- Mr/n 0,5
aKTHBHBIE BELIECTBA
(IIAB), aHHOHOAKTHB-
Hble
7 DeHONBHBIN HHAEKC MI/1 0,25
HeopranuieckHe BeLIeCTBa
1 Amomunnii (A) M/ 0,5 C.-T. 2
2 Bapuii (Ba") -/- 0,1 -1/- 2
3 Bepumuii (Be?") -/l- 0,0002 -1/- 1
4 Bop (B, cymmapHoO) -//- 0,5 -//- 2
5 XKeneso (Fe, cymmapHO) -//- 0,3 (1,0) opr. 3
6 Kanmmuit (Cd, cymmapHO) -//- 0,001 C.-T. 2
7 Mapranen (Mn, cym- -/l- 0,1(0,5) opr. 3
MapHO)
8 Menb (Cu, cymmapHO) -/l- 1,0 -//- 3
9 Monu6zen (Mo, cym- -//- 0,25 c.-T. 2
MapHo)
10 Memubsk (As, cymmap- -If- 0,05 -/l- 2
HO)
11 Huxens (Ni, cyMmMapHo) -//- 0,1 -//- 3
12 Hutparst (mo NO;) -//- 45 opr. 3
13 Ptyts (Hg, cymmapHoO) -/1- 0,0005 c.-T. 1
14 Caunen (Pb, cymmapHO) -//- 0,03 -//- 2
15 CerneH (Se, cyMMapHO) -//- 0,01 -//- 2
16 Crpoummii (Sr*") /A 7,0 /- 2
17 Cynbdats (SO,>) -1/ 500 opr. 4
18 ®Oropuzsl (F) -//-
A5l KJIMMATHYECKHX PaiiOHOB:
I ull -//- 1,5 C.-T. 2
111 -//- 1,2 -//- 2
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Ilpodonxcenue mabruywl 5.2

Hopmarugbl Iloxa- | Kiacc

Enuuunst (npenensHO 3aTenb | omac-

Ne IToka3aTenu H3Mepe- JOMyCTHMBbIE Bpen- | HOCTH

n/n HUA KOHLIEHTpalHH | HOCTH
(I1OK), e 60-
see)
19 Xnopuas (CI') -/l- 350 opr. 4
20 Xpom (Cr*") /A 0,05 C.T. 3
21 Iuanuzae: (CN) -//- 0,035 -//- 2
22 Luux (Zn") Mr/n 5,0 opr. 3
OpraHuyecKHe BeuIeCTBa
1 y-I'XUI" (ruazaH) Mr/n 0,002 C.-T. 1
2 JAT (cymma uzoMepoB) -/l- 0,002 -//- 2
3 24-11 Mr/7 0,03 C.-T. 2
Tabnuua 5.3

Hoka3aTenu BpPEeAHBIX XHMHYECKHUX BeUIeCTB, MOCTYNAKIUUX H o6pa3yloumxcﬂ B

BOJIe B mpouecce 00paGoTKH
Enu- Hopmatuss! IToka- | Kiace
HMIIBI (npenensHO 3a- omac-
Ne IMoxazatenu H3Me- JIOITyCTHMBbIE Tenb | HOCTH
/n peHus | KOHLEHTpauWu | Bpel-
(ILOK), ue 60- HOCTH
jiee)
1 Xnop:
OCTaTOYHBIH CBOOOHBIIH Mr/n B Ipeenax Opr. 3
0,3-0,5
OCTAaTOYHBIH CBA3aHHBIH -//- B Ipefienax -//- 3
0,8-1,2
2 Xnopogopm (pH XJI0pHpO- -//- 0,2 Cc.-T. 2
BaHHHU BOZBI)
3 O30H OCTaTOUHbIH -//- 0,3 Opr.
4 dopmansaerun (pH 030HHU- -//- 0,05 C.-T. 2
POBaHHH BOJBI)
5 Ionnakpunamun -//- 2,0 -//- 2
6 AKTHBHPOBaHHas KpEMHe- -//- 10 -/l- 2
kucnora (o Si)
7 omudocdars (o PO,>) MI/I 3,5 opr. 3
8 OcTaTo4HbIe KOJHYECTBA Mr/n Al Fe
TIOMMHUI- M XKeNe30co- (cMm. Tabu. 5.2)
JepaluX KOaryJIIHTOB

Ilpu OOHapyXeHMH B IUTHEBOH BOAE HECKOJBKMX XMMMYECKHX BELIECTB,
OTHOCAIUMXCH K 1-M M 2-M Kj1accaM ONAaCHOCTU U HOPMUPYEMBIX IIO CAHUTapHO-
TOKCHKOJIOTMYECKOMY NPU3HAKY BPEXHOCTH, CyMMa OTHOLIEHHH OOHapy»XeHHBIX
KOHLIEHTpaLMii KaX/A0ro M3 HUX B Bofe K BenuuuHe ero IIJIK He momkHa ObITh
6ospiue 1. Pacuer BefieTCs 10 BBIPAXKEHHIO:
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g (5.1)
Cnon CJIOH Cllon

rre C', C*, C" - KOHIIEHTPALMKX MHAMBUAYAJIbHBIX XMMHYECKHX BELIECCTB
1-ro u 2-ro kinacca onacHocTH: GakT. (hakTHyeckas) U HoI. (AOMyCTUMAs).

BraronpusTHble OpraHoNenTUYecKue CBOWCTBA BOJBI ONPENENIOTCS e CO-
OTBETCTBMEM HOPMAaTHUBaM, YKa3aHHbIM B Tabl. 5.4, a Takke HOpPMaTHUBaM CO-
JIep>KaHus BELLECTB, OKa3blBAIOLIMX BJIMAHHE Ha OPraHOJENTHYECKHE CBOMCTBA
BOJbI, IpHBeAEHHbIE B Tabu1. 5.2 u 5.3.

Tabnuua 5.4
OpraHoJienTHYeCKHE OKa3aTeJIH
Ne n/mt IToxaszarenn EnvHuuB! H3MEpEeHHs Hopmatusel, He
Gonee
1 3amax Gauisl 2
2 ITpuBkyc -/l- 2
3 IIBeTHOCTH rpaz. 20 (35)
4 MytHOCTB EM® (exuHHIEBI MyT- 2,6 (3,5)
HOCTH 110 (popMa3uHy)
win Mr/1 (10 KaoJIHHY) 1,5(2)

PaguanuonHas 6e30NacHOCTh MUTHEBOIT BOABI OMPENENIETCs €8 COOTBETCT-
BHEM HOPMAaTHBaM IO MOKa3aTesiM obuieii oL - U B -aKTUBHOCTH, IIPEJCTaBJCH-
HBIM B Tabm1. 5.5.

Tabnuua 5.5
PaauauuoHHble M0Ka3aTeH
Hopmatussl
Enununs! | (npenensHo go- [Toka3zatenp
Ne /i IToka3sarenu H3Mepe- MyCTHMBIC KOH- BPEIHOCTH
HUA LEHTpalHu
(I1OK), ue 60-
jiee)
1 Ob6mwas O - bx/n 0,1 pazuail.
PaaHOaKTHBHOCTD
2 O6was [3 - bx/n 1,0 panuaun.
PaHOAKTHBHOCTb

5.2. Bvibop memo0oe obpabomku npupooHsix 600

B npaxTHke BOAOMOATOTOBKH MCIONB3YIOTCS Pa3IUYHbIE TEXHOJOTHYECKHE
IpMeMbl MU METOJbl YIY4IIEHHs KauecTBa BOJAbl. BhIOOp palMOHAIBHON CXEMBI
00paboTKy BOIB! NPEACTABISET ONpPEAENCHHbIE TPYJHOCTH M3-3a CJIOXHOCTH
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COCTaBa MPUPOJHBIX BOJ, U3MEHEHHS COCTaBa BOJBI BOJOEMA B PE3YIIBTATE €S-
TEJBHOCTH Y€JO0BEKA, BBICOKUX TPEOOBAHUHA K KaueCTBY OYMCTKH BOIBI M T.[.
Xapakrep 06paboTky BOAbI Ha BOJOIPOBOAHBIX CTAHLIMSIX 3aBUCHUT OT KauyecTBa
BOJbl MCTOYHHKA BOZOCHaOxeHUd U TpeboBaHMil Kk ee KkayecTBY. B Tabn. 5.6
IPUBOJAATCA OCHOBHbIE CIIOCOOBI XMMHYECKOH 00paboTKU BOIBI B 3aBUCHMOCTH
OT €€ HCXOJHOI'0 Ka4ecTBa.

Ilpu moAroToBke BOJbl Ha XO3SHCTBEHHO-IIUTHEBBIE HYXIbl IPUMEHSIOTCSA
peareHTsl, paspelleHHbIe [J1IaBHbIM CaHUTaPHO-3IMHAEMHOJIOTHYECKUM YIIpaBie-
HueM Mun3zapara Poccuu.

Tabnuua 5.6

OcHoBHbIE CIIOCOOBI XHMHYECKOif 00paboTKH BOABI

Iloka3aTenu kauecTBa BOIBI

Crroco6b1 XUHMHYECKOH 06-
paboTku

HpHMeHﬂCMHC pearcHThI

MyTHOCTB

HBCT HOCTB, IIOBBILLICHHOE
COAEpXKaHHE OPraHHICCKHX
BEULICCTB U IIJIAaHKTOHA

Hu3kas megI04HoCTh,
3aTpyAHAIONIas KoaryJHpoBa-
HUE
IIpuBkychI u 3amaxu

HecrabuisHast Boza ¢ OTpHIIa-
TEeIbHBIM HHIEKCOM Hachiile-
HUA (KOPPO3HOHHAsA)

HectabuipHas Boza C 1oJio-
XKHTEJILHBIM HHIEKCOM HAaCHI-
[IEHHSA

BaktepuasnbHbIe 3arpA3HEHUA

Koarynuposanue. O6pabot-
Ka (IIoKyITHTaMH

IIpenBapuTENbROE XJIOPH-
pOBaHHe, KOaryJIHpoBaHHE.
O6paboTka (GIIoKyIAHTaMH.

O3o0HMpOBaHHE

ToamenayuBaHue

Vraesanue. IIpeasapurens-
Hoe xyiopupoBanue. [Ipen-
BapUTEJILHOE XJIOPUPOBaHHE
¢ npeaMMoHm3anueit. O6pa-
60TKa mepMaHTaHaTOM Ka-
nust. O30HHpOBaHKE

IMomuenaynsanue. Pocda-
THPOBaHHE

[Monkucnenune. Pocdarupo-
BaHHUE

Xnopuposanue. O30HHpO-
BaHHe

KoarynsHTs! (CepHOKHC-
JIBIA TJIMHO3EM, XJIOPHOE
xeine3o u ap.). Pioky-
JITHTSI (TOJHAKPUIAMUL,
aKTHBHasA KpeMHHCBas
KHCJIOTa H JIp.)
Xnop. KoarynsaHTsl.
Dnoxynantel. O30H

Hssects. Cona

AxTuBHBIH yrons. XKun-
Kuit xsiop. IlepmaHraHar
Kanus. AMMuak. O30H

Hsects. Cona. ['excame-
TagochaT WM TPUIONH-
¢docdar HaTpus

Kucnots! (cepnas, cons-
Has). ['excameradocdar
wiM Tpunonudocdar
HaTpuA
Xnop. 'MnoxnopHTEL.
O30H. AMMHaK
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Ipodoncenue mabauyst 5.6

IToka3zaTenu KayecTBa BOIBI

Cnoco0Orl XUMHYECKO#H 00~
paboTku

IIpumeHsieMble peareHThl

Henmocratok ¢ropa (MeHee
0,5 mr/m)

H36sIToK dTOpa (6onee
1,5 mr/n)
W36bITOK Xene3a

W30bITOK COJIei )KECTKOCTH

Of1mee coneconepxaHue BbI-

1€ HOPMBI

ConeprxaHue KpeMHEKHCIIOTBI
BBIILIE HOPMBI

Hanuuue CepoBoaOpoaa

H365ITOYHBII pacTBOPEHHBIH
KHCIIOPOX

®ropupopanue

Ob6ecdTopnBanue

Aspanus. XnopupoBaHHe.
INommenayuBanue. Koary-
nupoanue. Obpabotka
HepMaHraHaToOM KaJHs.
Katuonupoanne

Hexapbonmn3zauus. Ussect-
KOBO-COJIOBOE YMSATYEHHE.
HonHslil 06MeH

HWonneiit o6MeH. DirekTpo-
auanu3. JJUCTHIUIAIH,
runepGUIBTPauHus U Ap.

KoarynupoBanue. Marnesu-
albHOe 00eCKpeMHUBaHHE.
HoHHb1i 06MeH

INonxucnenue. Aspanus.
Xnopuposanue. Koarymnu-
poBaHHe

Cea3bIBaHHE KHCJIOpOoaa
BOCCTAaHOBHUTCIIAMH

DTOPHUCTHII UK KpEM-
HeTOPHUCTHIH HaTpHH.
KpemuedTopucThIit aM-
MoHui. Kpemuedropu-
CTOBOZIOPOHAS KHCIIOTA
CepHOKHCIIBIH TIIHHO3EM

Xnop. Ussects. Cona.
Koarynsntel. [lepmanra-
HaT KaJus

Hssects. Cona. Koary-
JIAHTHI (XJIOPHOE JKeJIe30
HJIH XKeJIe3HBIH KyIopoc).

IToBapennas conb. Cep-

Hast KHCJIOTa

Cepnas kucnota. Cona.
Enxuit Hatp. M3BecTb

Koarynanter. Kayctuue-
ckuii Maruesur. ssects

Xnop. KoaryssHTsl.
Kucnotst

CynbghaT WiIH THOCYIb-
¢ar Hatpus. CepHHCTBIH
ras.

5.3. Texnonozuyeckue cxemvl, npumernsemvle npu obpabomxe 600bi

CxeMa OYMCTHBIX COOpYXEHHMiT BOJONPOBOAA MpPEACTaBiseT coboil TeXHO-
JIOTHYECKH CBS3aHHBIA KOMIUIEKC, KOTOPbIHA PEIaeTCs Ha OCHOBAHMHU IIPUHATOTO
MeToga o6paboTku Boabl (Tabn. 5.6) U TEXHMKO-DKOHOMHUYECKHX CPaBHEHMIA

BO3MOXKHBIX BaApPHAHTOB.

ITo NPpUHIHKITY NEPEMCLUICHHA MacC BOAbl B OYHCTHLIX COOPYXECHHUAX Pa3Jiu-
YarT CaAMOTCYHBIC U HAINIOPHBIC CUCTCMBI. B caMOTe4HBIX cUCTEMAx IIoCTynaro-
1ias Ha 06pa60T1<y BOJA IPOTCKACT B HUX CaMOTEKOM BCJICACTBUE PA3HMLIbI THII~
POCTaTH4YECKHUX ypOBHCFI KaK B pa3jIM4HBIX 4aCTAX coopy)lceﬂm‘fx, TaK H MEXay
OTAEJIbHBIMHU COODYXCHHUAMH. B HaIloOpHBIX CHCTEMaxX HCIOJIb3YKHOTCA COOpYXKe-
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HHA 3aKpBITOrO THIA, B KOTOPBIX BOJAA LIMPKYJIUMPYET MO JaBJICHHEM, CO3laBae-
MbIM HacCOCHOH cTaHuueil. B IIPAKTUKE BOAOOYUCTKHA HauOoJibLIee pacnpocTpase-
HHE NOTYYWIM CXEMbl OYMCTHBIX coopymefmﬁ C CAaMOTEYHBIM ABHXKCHHEM BObI.

-

6 e

Puc. 5.1. Cxema KOMIOHOBKH OYHCTHBIX COOpPYXeHHI (0OAHOCTyIIeHYaTast):
1- peareHTHOE X034HCTBO; 2 - HACOCHAs CTAHLHs NEPBOro MOABEMA; 3 - XJIOpPAaTOpHas;
4 - cMecHTenH; 5 - KOHTaKTHas kaMepa; 6- koHTakTHbIe ocBeTuTeny (KO); 7 - pesepBya-
pbl unctoit Boasl (PUB); 8 - HacocHas cTaHUMA BTOPOro NOAbeMa

B 3aBMCHMOCTH OT KayecTBa BOJbI HCTOYHMKA OYMCTHBIE CTAHIMU BOJOIPO-
BOJOB HACEJECHHBIX MECT OCYIUECTBISIOT OYUCTKY BOJBI IO OJHOCTYIIEHYAaTHIM
UM IBYXCTYNEHYaThIM cxeMaM. IIpu ogHOCTyneHyaToii cxeMe OUMCTKM BOABI ee
OCBET/ICHUE MPOU3BOAUTCSA Ha QIIBTPaX UIH B KOHTAaKTHBIX ocBerauTeix (KO).
Ha puc. 5.1 npuBeseHa OQHOCTyNEHYaTas CXeMa OYMCTKU BOABL, a Ha puC. 5.2 B
KayecTBe NpUMepa II0Ka3aHO B3aUMHOE PACIOI0KEHHE OTACABbHBIX COOPYXKEHMH
CTaHLMU OCBETIEHUA U obe3zapakMBaHHA BOABl IJIA Liejled XO3fHCTBEHHO-
NUTHEBOrO Ha3HAYEHHA, OCYLIECTBICHHOE 10 ABYXCTYIEHYATOH CXeMe C MCIOIb-
30BaHHeM xiopa [6].

IIpuBeieHHbIE CXEMBI CJIENYET paccMaTpUBaTh Kak OOlIMe MPHHLUHMIMAIL-
HBble CXEMbl OYUCTHBIX COOPY)XEHHH U3 MOBEPXHOCTHBIX MCTOYHHKOB. B oTaens-
HBIX CJIy4YasX OHU MOTYT OBbITh JJOMOJHEHB! YCTPOKCTBAMH Ul YCTPAHEHHUA 3ala-
XOB M MPHMBKYCOB BOJbI, JUIA €€ yMAr4eHHUs, 00e3xene3suBaHus, GpTopupoBaHHs,
o6echTopuBaHUS, ONPECHEHNS, Nera3alluy, A€3aKTUBALMU U JP.
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B Hacrosiuiee BpeMs GOJbLIOE PacHpPOCTPaHEHHE MOJNYYHS O30H, KOTOPBIH
ABIAETCA ONHUM M3 HauboJiee CHIBHBIX OKMCIMTENeH, YHMYTOXaomux bakre-
puH, CIIOpPHI U BUPYCHI (B YaCTHOCTH, BUPYCHI NojMoMuenuTa). Ilpu ucnons3osa-
HUM O30H2 OJZHOBPEMEHHO C 00€33apaXHBaHHEM MPOHCXOAUT 0beclBEUYHBAHHE

BOJBI U A€3040paLHs.
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Puc. 5.2. CxeMa KOMIIOHOBKH OYHCTHBIX COOpPYXKeHUH (ABYXCTymeH4aTas ):
1 - peareHTHOE X03IHCTBO; 2 - HACOCHAA CTAHUHA IIEPBOTO NOABbEMA; 3- XJIOPATOPHAS;
4 - cMecHTeNy; 5 - KaMepHI XJI0Nbeo0pa3oBaHus; 6 - TOPU3OHTAIbHbIE OTCTOMHHKH;
7 - ckopble QHIBTPEL; 8 - pesepByapsl yncToi Boas! (PUB); 9 - HacocHast cTaHIMA BTOpO-
ro mogseMa

6
\\\ =
\ -

5.4. Bvibop cocmaea 800004UCMHBIX COOPYHCEHUY

CpaBHUBas NOKa3aTeNnd KayecTBa BOABl INPUPOJHBIX UCTOYHHKOB (T 2,
Tabn. 2.1- 2.3) ¢ tpeboBaHusIMH nOTpebuTeNs (1. 5.1), BEIOHparoT MeTo bl 06pa-
6orku Boas! (1. 5.2). Ilpy mOArOTOBKE NMUTHEBOH BOABI, B Cilyyae eciu 3abop ee
NPOU3BOAMTCS M3 OTKPBITHIX BOJOEMOB, IPUMEHAIOT CIEAYIOLIHE OCHOBHBIE TEX-
HOJIOTHYECKHE OIEpalUU: OCBETICHUE - yJaleHUe B3BELICHHBIX BEIECTB: 00ec-
LBEYUBAHHE - YCTPAHEHHE BEILECTB, 0OYCIOBIMBAIOIINX LIBETHOCTH BOJLI; 06€3-
3apaXMBaHUE - YHHUTOXEHHE COREpKaluxcs B Bone Oakrepuii. CoopyxeHus
IUIS KOaryJIMpOBaHHA M OCBETJIECHHMS BOIbl OJHOBPEMEHHO OCYIUECTBIAIOT U
obecuBeunBaHUe BOIbl. XJIOPUPOBAHHE BOJbl IPOU3BOAHTCS ABAXKILL IEpEN
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cMecuTeneM (IIepBUYHOE XJIOPUPOBAHHUE) U [TOCIE PUILTPOB (BTOPUUHOE XJIOPH-
posanue). COCTaB OCHOBHBIX COOPYKEHHiI BOJOOYUCTHON CTAHUMH A OCBET-
JIeHUs U oOecLBEUMBaHHs BBHIOUpaeTcss B 3aBUCUMOCTH OT KayeCcTBa MCXOIHOI
BOJbl, HA3HAUYEHHS BOAONPOBOAA, a TAKXKE MPOU3BOAUTENHHOCTH CTAHLIUK U Me-
CTHBIX YCJIOBHIA - Tabum. 5.7 [2].

Tabnuma 5.7
OcHOBHbIE COOpPY KEHHSI M c10cO0bI 00paGoTKH BO/bI
VYcnosus npuMeHeHuUs:
OCHOBHBIE COOPYXEHHS | MYTHOCTB, MI/JI LBETHOCTb, TPal. MPOH3BOLH-
TENBHOCTD CTaH-
ucxom-xaﬂi OuH- | UCXOJIHAs| OYMINCHHAA | . MP/cyT
BOJa | INeHHas | Boga BOZa
BOza
O0paboTka BOABI ¢ NPUMeHEHHEM KOATYJSIHTOB H (JIOKY/JIAHTOB
1. Cxopsle ¢GHIBTPBI
(onHOCTYTHICHYATOE
¢unbTpOBaHME) :
a) HalmopHbIe (PUIBTPHI 030 | mol,5 | moSO0 10 20 1o 5000
6) OTKpBITBIC QHIBTPEI 10 20 mo 1,5 1o 50 1o 20 1o 50000
2. BepTHKaJIbHBIE OT- g0 1500 | mo 1,5 | mo 120 10 20 1o 5000
CTOMHHUKH - CKOpEBIE
GUnBTPEI
3. TopuzonTansHele oT- | 70 1500 | mo 1,5 | mo 120 1o 20 cB. 30000
CTOMHUKH - CKOPBIE
GUIBTPHI
4. KoHTaKTHbIE Ipe- n0300 | mo 1,5 | mo 120 no 20 mobas
¢$unBTpHI - CKOpBIE
GHIBTPHI (ABYXCTYIIEHYa-
TOe (PUIBTPOBAHHE)
5. OCBETIIUTENH CO He Medee| mo 1,5 | mo 120 1o 20 cB. 5000
B3BELLICHHBIM OCaIKOM — 50 no
CKOpBbIE (UIBTPBI 1500
6. JIBe cTyneHH OTCTOH- 6onee | mol,5 | mo 120 1o 20 nmobast
HHKOB — CKOpble HunbTpel| 1500
7. KonraktHele ocBeTau- | o 120 | mo 1,5 | mo 120 o 20 -//-
TeU
8. l'opusoHTaIbHEIE 1o 1500 | 8-15 no 120 ao 40 -/l-
OTCTONHHKH U
OCBETJIUTEIH CO
B3BEIICHHBIM OCaIKOM
JUISL YaCTHYHOTO
OCBETJICHUS BOMBI
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IIpodoascernue mabauyot 5.7

9. KpynHo3epHHCTBIE zo 80 no 10 | mo 120 10 30 -//-
HUIBTPBI U YaCTHYHOTO
OCBETJICHHS BOJIbI

10. PapuansHble cB. 1500 | mo 250 | mo 120 1o 20 -//-
OTCTOMHMKH UL
MpEABapUTENBHOTO
OCBETJICHUA
BBICOKOMYTHBIX BOJ
11. Tpy6uarsiit otcToit- | m0 1000 | no 1,5 | mo 120 10 20 1o 800
HMK M HalOpHBIH QUIBTP
3aBOACKOTO H3rOTOBJIE-
Hu (Tuna «CTpys»)

OGpaGorka Boabl 6e3 NpUMEHEHHS KOATYJISIHTOB U (PJIOKY/ISIHTOB

12. KpynHo3epHucThIE no 150 | 30-50% | mo 120 | Takas xe, mobas
GUIBTPHI S YaCTUYHOTO HCXO- KaK MCXOJI-

OCBETJICHHA BOMBI HOH Has

13. PaguansHeie 6onee | 30-50% | mo 120 TO Xe nobas
OTCTOMHUKH IJIS 1500 HCXO-

YaCTHYHOI'O OCBETJIEHHUS HOH

BOJBI

14. Memiennsle punbtps | 20 1500 | 1,5 10 50 mo 20 nobas

€ MEXaHHYECKOH WK
THIpPaBJIMYECKOHN percHe-
pauMeit necka

Ipumevanus:

1. MyTHOCTB yKa3aHa CyMMapHasi, BKJIIo4as 00pa3ylomlytocs OT BBEICHHS peareHToB.

2. Ha Bo03a60OpHBIX COOPYKEHHAX HIIM Ha CTaHLMH BOXOIOATOTOBKH HEOOXOMUMO IIpe-
AyCMaTpUBaTh YCTAHOBKY CETOK C A4eifkaMu pazmepoM 0,5 - 2 mM. IIpu cpenHeMecsYHOM
COZiep)KaHHH B BoJe IulaHKTOHa Gosice 1000 KJV/MJI U IPOAOIKHTEIBHOCTH «UBETEHHSY
6onee omHOrO Mecsua B roxy B JONMOJHEHHE K CETKaM CIEAYeT NMPEAyCMaTpUBaTh YCTa-
HOBKY MUKPOQHIBTPOB Ha BOX03abope MM Ha CTaHUHH BOZOMOATOTOBKH.

3. IIpu obocHoBaHHH WA 06PabOTKH BOABI HOINYCKAaeTCA MPHMEHSATH COOPYXEHHS, HeE
yka3aHHele B Ta0u. 5.7 (m1aByyue Bogo3abops! - OCBETIUTENH, THAPOUHKIOHEI, (JIOTaLH-
OHHbIE YCTaHOBKH H Jp.).

4. OCBETIIMTENH CO B3BEIIEHHBIM OCafKOM CJIeAyeT IPUMEHSTH [IPU PaBHOMEPHOH Moxade
BOJIbI Ha COOPYXEHHA HIIH MOCTENIEHHOM H3MEHEHHH pacxoJa BoJbl B Mpeaeax He 6osee
15% B 1 4 1 xoneGaHUM TeMmepaTyph! BoIbl He Gosee + 1°C B 1 4.

KoMIUIEKC OYMCTHBIX COOPYXKEHHH I[IPOEKTUPYETCA Ha MaKCHMAJbHBIH
CYTOYHBIH Pacxol BOJbI, ONpeAeIeHHbIH 1o ¢popmynam (paszen 2, . 4, . 4.2.).
IlpoexT cucTeM BomOCHaOXEHHA Pa3pabaTHIBAETCA C YYETOM MNEPCIEKTHBHOTO
Pa3BUTHA: NIEPBasi OYEPENb CTPOMTENLCTBA BOJONPOBOAA JOJDKHA YHOBIETBOPATD
HYX/Ibl BojonorpeduTeneii yepes 5-10 jet; BTopas ouepenr — Ha MEPCHEKTHBY
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15-20 ser. JIji1 moArOTOBKM BOAbI MHUTHEBOrO KaueCTBa MOTYT ObITh IIPHUHSATHI
METOBI, N0 KOTOPHIM MOJIy4E€Hb! TMTHEHHYECKUE 3aKmodeHHs. OYHCTHBIE CO-
OpYXXEHMs PACCUUTHIBAIOT HA PABHOMEPHYIO I10/1a4y BOJBI B TEYCHHE CYTOK, IIPH
BO3MOXXHOCTH OTKJIIOYEHHS OTHENIBHBIX COOPYXEHMH U1 NMpOQUIaKTHYECKOro
OCMOTpA, YUCTKH, TEKYIIEro ¥ KaluTaJIbHOIO peMOHTOB. Jd cTaHuui Npou3Bo-
JUTENILHOCTBIO 10 5000 M/cyT nomyckaeTcs npenycMaTpuBaTh paboTy B TeYeHHE
qacTi cyTOK. COOpy)XeHHs CTaHLHMU BOJOIOATOTOBKU 000pynyroTCs npubopaMu
M YCTPOHCTBaMU JUIst ONIpeJieieHHs] OCHOBHbIX [1apaMeTPOB paboThL.

KoMMyHMKaluu cTaHUMHA BOJOMOATOTOBKM HAUICKHT pPAcCYMTHIBATL Ha
BO3MOXHOCTB HpoIycka pacxona Bogsl Ha 20 - 30% 6oiblie pac4eTHOro, pyKo-
BOJCTBYACb COOOpaXXEHMAMH HHTCHCH(UKALMH HAa NMEPCIEKTUBY HWIM PEKOHCT-
PYKLMHU COOpPYXEHHH BOAOMPOBOJA.
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I'naBa 6. PacyeTr # KOMNOHOBKA PeareHTHOrO0 X03siicTBa
6.1. Hasnauenue u 6Uu0bl NpUMEHAEMBIX PEAZEeHMO08

EcrecTBeHHas CKOPOCTh OCAXKAEHHS KOJUIOWAHBIX YAaCTULl B BOJE OYEHb Ma-
Jia, MO3TOMY TpeOyercs arjoMmepalus KOJUIOMAHBIX Ipumeceil ¢ oOpa3oBaHHEM
OTHOCHUTENBHO KPYMHBIX 4YacTull. VI3MeHeHHe CyCIeH3UU SABISETCS pe3y/bTaToM
JBYX IpoueccoB: 1) mecrabiiM3aluy, KOTOpas JOCTUTaeTCs BBEICHUEM pearcH-
TOB, CHUMAIOIIUX ACHCTBUE CHJI OTTAIKHBAHUS; 2) arIOMEpPaldd «HEHTpalInu3o-
BaHHBIX» KOJUIOMAOB. TE€PMHUH «KOAryaslMs» IPUHATO OTHOCHUTh K IpOLECCaM
AecTabWin3aLiy, a TepMUH «QIOKYIALMA» — K arlIOMepPalui HeHTpaIbHbIX KOJI-
sounoB. COOTBETCTBYIOIIUE PEAreHTHl B IIPAKTUKE BOJOMOATOTOBKH HAa3bIBAIOT
KOaryJIHTaMHU 1 QIOKYJISTHTaMHU.

KoaryasitHTbl

Hcnonp3oBaHne HEOpraHMYECKUX KOAryJIsiHTOB HM3BeCTHO c¢ koHua XIX Be-
Ka. bbu10 ycTaHOBJIEHO, YTO NPU BHICOKOH BaJIEHTHOCTH Oosiee 3¢eKTUBHO Koa-
rylupymouiee AeicTBre. OTHM O00BACHAETCA LIMPOKOE NMPUMEHEHUE TPEXBAJICHT-
HBIX COJIeH Kene3a U aJllOMUHMA B MIPAKTHKE BOJONOArOTOBKH. OHAKO 3TH KOa-
TYJISHTBl UMEIOT PAA HEAOCTaTKOB: 1) TMAPOJM3YACh, OHU BBI3bIBAIOT HEXKEJa-
TEJbHbIE H3MEHEHUS (PHU3UKO-XUMUYECKHX XapaKTEPUCTHK o00pabaTbiBaeMOi
BOIbI; 2) u3MeHA0T pH Boabl; 3) H3MEHSIOT JIEKTPOIPOBOJHOCTS BOIBI; 4) HC-
HOJIb30BaHKe OONBUINX 103 KOAryJsHTa BeJeT K 00pa3oBaHHIO H3OBITOUHBIX KO-
JIMYECTB OCaJKa; 5) He Bcerja obpa3yercs ocaioK, 001aalouid XapaKTepHCTH-
KaMH, HeOOXOMUMBIMH JUIA €r0 3G PEKTHBHOIO OCaXACHHS.

IIpUMEHSIOT KOAryJsHTHl HE TOJBKO HEOPraHHYEeCKHUE, HO U OPraHUYeCcKUe
(anmpruHaTel, KpaxMajl U CHHTETMYECKUE — MONUIIEKTPOIuTHI). [To sxoHOMUYe-
CKHM COOOpa)X€HHSAM IIUPOKO HCHONB3YIOTCA CylbhaT aJIOMUHUSA M XJIOPHOE
xene3o. Koarynupyrouee neficTBie 3THX BellecTB Habirogaercs BClef 3a pac-
TBOPEHHEM, HO HE NPUBOJMUT cpa3y K 00pa3oBaHMIO TMIPOKCHAOB, a obpa3ys,
HaIlpUMeEp, MPOMEXYTOYHBIE COEAUHEHUA - THAPOKCUATIOMHUHUEBbIE KOMILIEKCI,
00YC/IOBIMBAET M3MEHEHHs, HEOOXOMUMbIE U1 HEUTpaM3alMH KOJUIOUMIOB, a
TaKoKe MOJMMEPH3aLHMIO, T.e. 00pa30BaHHE MOCTHKOB MEXIy KOJUIOMJaMH, WHH-
LMUPYS MpOLECcChl QUIOKYIALHH [7].

Cepuoxucaniii amomunnii A1,(SO, ), -18H,0

OTOT KOAryJsHT HauboJiee 4acTo NPUMEHSCTCS AJid OCBETJIEHUs M obeclBe-
yuBaHus BoAbl. ChIpbeM JUIA €r0 IOJIyYEHHs CIyXKaT OOKCHUTBI, IJIMHbl M CEepHas
kuciaoTa. OYHIEeHHBIA CePHOKHCIbIA AJIOMHHMH BbIITYCKAeTCS TPEX COPTOB:
BeIclIMH, 1-# u 2-H. KauecTBO MpOIyKTa XapakTepU3yeTCs IIOKa3aTeJIMH, NpH-
BEJCHHBIMH B TabI. 6.1.
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Tabnuua 6.1
XapaKTepucTHKA 0YHIEHHOT0 CEPHOKUCIIONO AJIIOMHHUS

OnpenenseMslil oka3aresnb, % Hopwms! g1 copta, %
BBICLLIETO 1-ro 2-ro
Al,O,, He MeHee 16,3 15,0 14,0
H,S04 cBob60aHasA, He Oosee 0 0,05 0,1
Fe (8 nepecuere Ha Fe,03), He 6oee 0,002 0,04 0,7
As (B mepecuere Ha As,03), He Goee 0,001 0,003 0,003
HepactBopuMElii B BoJie OCTaToK, He 6oee 0,3 0,5 0,7

Koarymmr NOCTYNAET Ha CTAHUHIO HABAJIOM B 3aKPBITBIX KEJIE3HOAOPOXK-
HBIX BaroHax.

HeouneHHblH CepPHOKMCIBIH aTIOMHHHI

Ox BhInyckaercs AByX copToB — A u b. KauecTBo npoaykra xapaxkrepusy-
€Tcs OKa3aTesIMH, IPUBEJCHHBIMH B Tabi. 6.2.

Tabnuua 6.2
XapaKTepHCTHKA HEOYHIUIEHHOI0 CePHOKHCJION0 AJTIOMHHUS
OmpenenseMplif mokasatens, % Hopwms! ms copta, %
A b
Al,O3, He MeHee 9,5 9,5
H,SO, cBobGoaHas, He 6oee 2,0 3,0
Fe (B nepecuete Ha Fe,03), e 6onee 0,5 0,9
As (B mepecuete Ha As,0,), He Gonee 0,003 0,003
HepacTBopHMblii B BOJIE OCTaTOK 10 2,2 2,7
OTHOLICHHIO K OKCHIY JIIOMUHHS, He
Gostee

Ilpu 06paboTKE MATOMYTHBIX BOA HAJIHYHE B HEOYHIIEHHOM KOAaryjfHTeE
HEpacTBOPUMBIX IIPUMECEH YJydllaeT npoluecc xjaonbeobpasopaHusa. CepHOKHUC-
JIBI QMIOMUHUN YYBCTBUTEJIEH K H3MEHEHUAM TeMIiepaTypsl. IIpu HU3KUX TeM-
neparypax BOJbl (3MMa) BO3pacTaeT IMApaTalisi TMAPOOKUCH alIOMUHHA. 30Jb
THAPOOKUCH AMIOMHHHUA CTaOWIM3MpyeTCs U IUIOXO KOaryJIMpyercs HOHaMH

- 2- .
HCO; u SO, . IoBbileHue ycTOHYMBOCTH 30J15 OTPULATEIBHO BIMACT Ha

CKOPOCTb XJIONbe0Opa3oBaHus (3aMEIEHHE), U OCTaTOYHBIH aJIFOMHMHHUI nonana-
€T B OYMILEHHYIO BOAY, a THIPOOKHKCH allOMUHHUS OCaXIaeTcs B Tpybax.
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CepHOKHCIIBIH aNIOMHHHH TeXHUYECKHH KHIAKHH

KauecTBO TOBapHOrO NpOMYKTa XapaKTEpPU3yeTCs MOKa3aTeJsiMM, IIPUBe-
JIeHHBIMH B Tabi. 6.3.

Tabmmna 6.3
XapakTepHCTHKA CEPHOKHUCIIOT0 AJIIOMHHHSA TEXHHYECKOr0 XKHIKOro
OrnpenenseMslit MoKasaTens, % Hopwmsi nii copta, %
Al,Os, HEe MeHee 7,2+0,5
H,SO, cBobonnas, He bonee 0,05
Fe (B nepecuere Ha Fe,0;), He Gonee 0,75
As, He Ooniee 0,0015
HepacTBopuMBIii B BOJIE OCTaTOK, HE 0,5
6onee

PeareHT NoCTyNaeT Ha CTAHUMIO B TyMMHPOBAHHBIX LIMCTEPHAX.
Cyasgar 3akucu xeaesa FeSO, - TH,0

Ero noiy4aroT paCTBOPEHHEM KENE3HOTO JIOMa B CEPHOI KUCIIOTE, a TAKKE
[pH nepepaboTKe TPaBWIBHBIX PacTBOPOB. IIPOJYKT BHITYCKaeTCs JBYX COPTOB.
KauectBo KkoarynqHTa XapakTepu3yeTcs IIOKA3aTelsIMH, IPUBEACHHBIMU B
Tabn. 6.4. PeareHT nocrynaer Ha CTaHUMIO B AEPEBAHHBIX CYXOTapHBIX 6Ooukax
(mo 120 xr), B hanepHbix GapabaHax WM JepeBAHHbIX Auukax (o 80 kr).

Tabmuua 6.4
XapakTepucTnka cyabgaTa 3aKuCcH xKejie3a
OnpezenseMblit NoKa3aTenb, % Hopwms1 ans copta, %
1-ro 2-ro
FeSO,, He MeHEe 53,0 47,0
H,SO, cBo6onHas, He Oonee 0,3 1,0
HepactBopuMslit ocTaTok, He 6oiee 0,2 1,0

CKOpOCTh OCaXIEHHs XJIOIbEB MMAPOKCHIA kene3a B 1,5 pasa Gomble cko-
POCTH OCaXKAEHHUA XJIONBEB FMAPOKCHIA amoMuHHMs. [Ipoliecc okucaeHHs MpOHC-
XOIHUT JOCTaTO4HO OBICTpO TONBKO NpH pH BoAbI > §, UTO BBI3BIBAET HEOOXOAH-
MOCTb OJILEIaYMBaHUA BOJBI.

54



Cyabar xenesa Fe,(SO, ), -TH,0

DTO KyCKOBOH IPOAYKT, MOTy4aeMblii U3 OTXOJOB Pa3IMYHBIX XMMHYECKHX
npou3BOACTB. KauecTBO KoaryisHTa XapaKkTepU3yeTCs JaHHBLIMH, NPHBEIEHHbI-
MU B Tabi. 6.5.

Ta6nuua 6.5
XapakTepHCcTHKA CyJIb(daTa xeJe3a
OnpenenseMbiii mokasaTens, % Hopwms! o copra, %

Fe,O5 , He MeHee 20
H,SO, cBoboaHas, He 6oee 0,7
Fe, B nepecuere Ha FeO, He 6oyee 1,5

PeareHT mocTaBisgercs Ha CTAHLHIO B KPBITHIX XKENE3HOJOPOKHBIX BarOHaX
WIH aBTOTPAHCIIOPTOM.

JKeneso xaopnoe FeCl,

Ero mosny4aroT XJIOpUpOBaHUEM J>KEJIE3HOro JIoMa NpH Temreparype 600—
700°C. OH BblmmyckaeTcs ABYX cOpToB. KauecTBO KOaryisHTa XapakTepusyeTcs
NOKa3aTe/IMHU, IPUBEJCHHBIMH B TabI. 6.6.

Tabnuua 6.6
XapaKkTepucTHKA XJIOPHOTO JKejie3a
OnpenenseMslit Moka3arenb, % Hopwmst muis copra, %
l-ro 2-ro
FeCls, He MeHee 97 95
FeCl,, e 6onee 1 2
HepactBopuMsie B Boje npuMecH, He Goitee 2 HE HOPMHpY-
eTcs

Hcnonb3oBaHue XIOPHOTo xkene3a AaeT Haubosiee BLICOKHE Pe3ybTaThl IIPH
COBMECTHOM IIPUMEHEHHUH €ro C CEPHOKHMCIBIM ATIOMHHHMEM U HU3BecThl0. OH
NOCTYNaeT Ha CTaHLMIO B CTaJbHBIX OapabaHax C TOMLMHON CTEHOK 1-3 MM,
eMKocTbio 75-100 1, 3alIMILEHHON BHYTPEHHEH U HAPYXKHOH TOBEPXHOCTHIO.

D10KyYJIAHTEI

ITpu BBeneHMU KOAryiasHTa B BOJAY HauWHaeTcs obOpa3zoBaHue XxiombeB. Hx
06bem, Maccy, CHOCOOHOCT K CIMNAHHIO MOXHO YBEJIMYHTh [PUMEHEHHEM
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(IIOKYIIIHTOB, KOTOPBIE YCKOPSIOT peakuuio (GIoKyIalUMIo) U yIydLIaloT Kadye-
CTBO XJIOIbEB (IUIOTHOCTb, aAT€3UOHHBIE CBOHCTBA).

DJIOKYIAHTHI 110 COCTaBY MOT'YT OBITh HEOPraHHYECKHE U OPTaHUUYECKHE; MO
cnocoby MOJNY4eHUS - CHHTETHYECKHEe WIM INPUPOJHBIE; IO JJIEKTPUYECKOMY
3apsdy - aHMOHHbIE, KATHOHHBIC, HEHOHOT€HHBIE.

AKTHBHasi KpeMHHeBas Kucaora (AK)

AKTHBHas KpEMHHEBAasA KUCJIOTa OTHOCHUTCA K HEOPraHHYCCKHUM Q)HOKYIDIH-
TaM U I'OTOBHUTCA Ha MECTC HOTPCGJICHPIX nepea €€ UCIoJIb30BaHUEM. HUcxogHeiM
CprBC‘M SABJIAIOTCA XHUAKOE€ CTEKJIO U aKTUBATOPLI - KUCJIOThI, KUCJIbIE COJIH, COJIH
CUJIBHBIX KHCJIOT U CJIA0BIX ocnosauuﬁ, XJIOp U Ap.

Hoanakpuaamun (ITAA)

Texuuyeckuit TIAA - xeneobpasHas Macca, obpasyiomas ¢ BOAOH romo-
reHHple pacTBopbl. B Poccun u3roraBnuBaioT aBa coprta ITAA - U3BECTKOBBIH H
ammuauHbii. IlepBolii comepxur 6-9% momumepa u He Gonee 0,5% KanbLus,
BTOPOIi - 4—-6 % nonumepa u He 6onee 13% cynbdata ammonus. OH OTHOCHTCS K
aHUOHHBIM (okysiHTaM. Ero ciesyeTr BBOIUTH B BOAy Iocie koaryisHTa. [TAA
NpUMEHsETCS B BUJIE pacTBOPa ¢ KOHUEHTpauuel monumepa 0,1-1%.

J1i MHTEHCUUKALMH OCBETICHHS MYTHBIX BOJX NPUMEHSAIOT (PIOKY/ISHTBI
cepun K (K-4, K-6). Ot QnokymaHTHl MPEACTaBIAOT MONU(DYHKIHOHAIbHBIE
nosumepbl aM(OTEPHOro THIIA, COAEPXKalMe B CBOEM COCTaBe KapOOKCHIIbHBIC,
KapOOKCIIATHbIE, AMUHBIE U HMUHbIE TPYIIIIBL.

Brimyckaercst 310T npoaykT B Buae 10-16% BsA3koi, IycToil macTel, XOpo-
110 pacTBOPUMO# B BoJie npu temiepatype 10—-16°C ¢ o6pazoBaHueM LIETOYHBIX
pactBopoB. J1o3b1 mpunumarorcs ot 0,5 1o 2 mr/i.

Hcnonp3yroTcss TakkKe CHHTE3HPOBAHHblE (JIOKYIAHTHl KaTHOHHOTO THIIA
BA-2, BA-3, BA-2T, BA-3M, BA-102, BA-212. O1u ¢JIOKyISHTbl HCIOJIB3YIOT-
Csl KaK CaMOCTOSTEJIbHO JEHCTBYIOIIME OPraHUYECKUE KOaryssHThl. IIpumeHse-
MblI€ JO3bI: JIETOM - A0 3 Mr/i1; B naBoaok - 0,75-1,5 mr/in. OnokynsHTh Leaeco-
00pa3HO MPUMEHSTh IIPU OCBETIEHUH MYTHBIX BOJ.

IMoamenaynBaouiue peareHThbl

IIpu HemOCTATKE LIENOYHOTO pe3epBa MPUPOAHONH BOIbI JIA YCIIEIIHOIO
[POTEKAHUs THIAPOJIM3a KOAaryJsHTa, €€ IMOJUIETauUBalOT Pa3IM4HbBIMU PEarcH-
tamu. [Ipu aToM momnepxanue pH>6,5 CylIECTBEHHO HE TOJBKO AJI1 CHHXKEHUA
KOPPO3HOHHBIX CBOWCTB OYHMIIIEHHON BOJBI, HO U JUI YMEHBUIEHUS OCTATOYHOIO
COJEpXKaHHs B HEH aTIOMHHHMA U JKelIe3a.

Jlns moJmuenayMBaHus U CTAOMIN3aLMK BOAB! CIEAYEeT IPUMEHATH U3BECTb.
IIpu 006OCHOBaHUHM NOMYCKAeTCS HMPUMEHEHHE coabl. Ha CTaHILMAX B KayecTBe
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pearenta ucnons3yercs Heraumenas ussects (CaQ), ruapatHas U3BeCTb, WA
mywonxa (8 ocuoeiom Ca(OH), ), ussectkosoe tecto (Ca(OH ), + H,0).

KayecTBO TOBapHOTO MNPOAYKTa XapaKTepU3yeTCsA I[IOKa3aTeNAMH, IpHBE-
JIEHHBIMH B Tabi1. 6.7.

XapakTepuCTHKA OALIETAYHBAIOUIMX PeareHToB

Ta6nuua 6.7

Ussects | CoxepxaHue B nepepacyere Brixon OcTaTok Ha cutax, %
KaJbllHe- | Ha BHICYIICHHBIH NPOAYKT, TEecTa Ha
Bas % 1 kT u3-
aKTHBHBIX He mora- BECTH, He 0,200 MM, 0,090 MM,
OKCHJIOB CHBIIUXCA MEHee, KT He Gosee He 6onee
KaJIbLHA U 3epeH, He
MarHus, He boiee
MeHee
HeraumeHasi koMoBasi (KHIIeJIKa)
1-# copT 90 7 24
2-it copt 80 10 2,0 He HOpM. HE HOPM.
3-i copt 70 12 1,5
Herawesas Mojoras
1-it copt 90 7 - 2 10
2-it copT 80 10 - 2 10
3-it copt 70 12 - 2 10
I'amenast ruapaTHas (MywoHKa)
1-# copT 67 HE HOpM. HE HOpM. 2 10
2-if copt 60 He HOpM. HE HOPM. 2 10
TecTo u3BecTKOBOE
1-# copT 67 7 HE HOPM. - -
2-it copt 60 10 HE HOpM. - -
3-it copT 50 12 HE HOPM. - -

HeranieHas u3Bects (KOMOBas ¥ MOJIOTast) IIOCTYNAET Ha CTAHLMIO HABAJIOM

B KPBITBIX XKEJE3HOAOPOXHBIX BaroHax, M3B€CTKOBOE TECTO - B KOHTCﬁHCan,
HU3BECTKOBOEC MOJIOKO - B IUCTEPHAX EMKOCTBIO 1,5 Mz.

PeareuTs! s YaajieHHsi NPUBKYCOB H 3alI1aX0B

s ynaneHus NpuBKYCOB M 3allaXxOB MPUMEHSIOT [IOPOIIKOOOPa3HbIH aKTH-
BUPOBAHHBIH Yrojb, IEpMaHraHaT Kajlis, 030H WK XJIOPCOAEPIKALIUE PEareHThl.
' AKTHBHPOBaHHbIE YIJIH - COPOEHTBI, COCTOAIHME H3 YIVIEPOJa, [OIYyYalOT U3
JIpEeBECHHbl U OPEBECHOTO yrid, Topda, TOPGIHOTO MOJYKOKCA, UCKOMAEMBIX
YTile#, OpyTuX yriepoJCOAep KallMX MaTepuaioB, aKTUBUPYS MX TEPMHUYECKUM
pasnoxeHueM (B NPHCYTCTBMM AKTUBHPYIOLIMX PEareHTOB) COAEPMKAaIUUXCS B
HUX OpPraHUYECKHUX BELIECTB. AKTUBUPOBAHHBIM Yronb XpaHAT B I'epMETHYHOMH
Tape B CyXOM IIOMEIIeHUH. JI03bl aKTUBUPOBAHHOIO YIUIA MPUHUMAIOT B 3aBHCH-
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MOCTH OT UHTEHCHBHOCTH IIPUBKYCOB HJIH 3a[IaXx0B B UCXOJIHOI Boxe: mnpu 3 Oai-
nax — 1o 20 mr/n; npu 4 6amwnax — 3040 mr/n; opu 5 6amiax — 50-80 mr/n.

B ciyyae McCnonp30BaHMs [EpPMAaHIraHATa KajlMsi CHayajga MMPOM3BOMAT IEp-
BUYHOE OKHCIEHHUE, Yyepe3 10 MUH BBOAAT MEpMaHraHaT Kajlus U uepe3 2—3 MuH -
KoaryJsHT. J[03a nepMaHraHata Kajaus 3aBUCUT OT IIEPMaHIaHaTHON OKUCISEMO-
CTH BOABL: mpH okuciasemoctd 8—10 mr O,/n npuHumaroT no3y 2—4 mr/u; npu
oxuciageMoctd oT 10 o 15 Mr Oy/n — 4-6 mr/n; or 15 o 25 mr O,/n — 6-10 mr/n.

Jis ynaneHus 3amaxoB HCHOJB3YETCS TaKXKe O30H, KOTOPBIi BBOIAMTCH B
FOJOBHYIO YacTh OYHCTHBIX COOpYXeHHH. Jlo3a 030Ha Ha3HAYaeTCs MO JaHHBIM
TEXHOJIOTMYECKUX UCCIIEOBAaHHH U OPUEHTUPOBOYHO MOXKET ObITh NPUHATA PaB-
HO# or 1 10 8 MI/n B 3aBUCHMOCTH OT OKMCJIIEMOCTU U MPUOPUTETHOrO 3arps3-
HHTEJI.

ITpu BBICOKOI HBETHOCTH WIH NPH YAAJICHHH YCTONYUBBIX 3aIIaXx0OB U MPUB-
KYCOB, a TaKKe IIPH HAJIMYHU B BOZAE ONacHHIX GopM GakTepuii (IIpH OTCYTCTBUH
Ha CTaHUMM O30HATOPHOro 00OpYZOBaHMA) IMPUMEHSIOT CYNEPXJIOPHPOBAHUE
no3amu 8 Mr/n u 6Gonee ¢ MOCHEAYIOLIUM AEXJOPUPOBAHHEM THOCYIb(ATOM Ha-
Tpus. Jloza mpuHHMaeTca u3 pacueta 1,8 Mr/n yucroro Bemectsa Ha 1 Mr/a CHH-
MaeMoro u30biTka xyopa. THoCcynb¢haT HaTpHs BBOAUTCA B (PUIBTPOBAHHYIO BOLY.

Jisa obecrnieueHuss O4epEeAHOCTH BBEJCHHS PEareHTOB YCTPauBAIOT CIELU-
aJIbHbIE KOHTAaKTHBIE pE3epPBYapbl, PACCUUTAHHBIE Ha COOTBETCTBYIOILEE BpPEMs
npeObIBaHUA BOAB! B HUX.

Pearents! 1151 GTOPHPOBAHHA BOABI

KoHnenTpauuss ¢ropa B NUTHEBOH BOJE HE JODKHA INpeBplmaTh 1,2—
1,5 MI/n B 3aBUCHMOCTH OT KJIMMAaTHYECKOTO paioHa [2].
o3y ¢Topa onpenensior 1o Gopmyie:

_10*(m-d - )

g K-C

, MI/JI, (6.1)

rae M - ko3 UUMEHT, 3aBUCAILMA OT MeCTa BBOJa peareHta B obpabathiBae-
MYIO BOAY, IPUHMMAaEMBbIi IIpY BBOAE mepel GUIbTpaMu IPH IBYXCTYNEHYaTOH
OuHCTKe BoMbI -1,1, npu BBOJE B uMcTyIO Body - 1; d - HeobxomuMoe conepa-
Hue ¢ropa B 06pabaTeiBaeMoit BoJE B 3aBUCUMOCTHU OT KJIMMaTH4ECKOro paiioHa
PACTIOJNIOKEHUS HACEJIEHHOro MyHKTa, MI/1; ) - comepanue dpropa B MCXOAHOH
Boge, mr/n; K - conepxanue gropa B unctoM pearente, % (NpUHMMaeMOe IJiA
HaTpHus KpeMHedTopucroro - 61, nius aMMOHMS KpeMHedropucToro - 64, mia
HATpUs (TOPUCTOrO - 45, JUIA KUCIOTH kKpeMHedTopucToBOgOpoaHoi — 79); C -
CoZiep)KaHie YUCTOTO peareHTa B TOBapHOM NpoaykTe (93 — 98%).
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B HacTosiiiee BpeMsi MHTEHCUBHO BeIyTcsi paboThl IO NOMCKY HOBBLIX pea-
reHToB. VcnpiTaHO MHOrO 0Opa3slLOB KOAryJIfHTOB U (DIOKYJISHTOB OTEYECTBEH-
HBIX M 3apy0exHbIXx GupM. 13 OTeueCTBEHHBIX KOAryJISHTOB JYy4YIUMMH [OKa3a-
Te/IMU 00J1aJal0T: THAPOKCHXJIOPH] amoMHHHs U3 I. Exatepunbypra (Mapox A
u B), pactBop Hedenunosoro koarymsHta (PHK) mpousBosactBo r. Mockssi,
ATIOMOKpPEeMHHUEBBIH  (uokynaHT-KoarymsHt HUU memuumnsr HAHW Yysam-
ckoii pecnyOauku. M3 3apyGexHbIX XOpOLIO 3apeKOMEHIOBAIN KOAryJsSHTbI
AJIl" u ABP ¢upmsr «Kemupay (Ounnsunus). Haubonee apdexruBHble oTeYe-
ctBensble ¢uokyasinthl — CA-3H-600 (AO «Copbent» r. IlepMs), a u3 3apy-
OeXHBIX HaWIy4dLIMMH okaszanuch ¢nokymautbl: «®ennonon — K211E, N300,
N200, A321» ¢pupmsr «Kemupay (PHHIAHAUA).

6.2. Pacuem peazenmmozo xo3aiicmea
Jl03b1 peareHToB AJist 00ecBeYHBAHHSA H OCBETJIEHHs BOJbI

Jis ycTpaHeHHs LBETHOCTH W MYTHOCTH NIPHPOJHBIX BOX NPOU3BOAAT 00-
paboTky MX KoaryiasHTamu. Jlo3a KoaryjsHTa JUIf BOJI Pa3HOTO COCTaBa HEOJH-
HAaKOBa M YCTaHABJIMBAETCS IIyTEM ONBITHOrO (Mpo6HOro) koarynuposanus. J{o3y
KOAary/isiHTa, B pacyeTre Ha 0e3BOJHOE BEILECTBO, NMPU 00pabOTKE MYTHBIX BOX
cliefyeT NpUHUMaTh 1o Tab. 6.8, a npu 06paboTke LBETHBIX BOJ ONPEAEIATH IO

dopmyie:
1= 4311, mr/n, 6.2)

rae 1 - uBeTHOCTS MCXOMHOI BOMIBI B rpajycax MIATMHOKOGAILTOBOM MIKAbL.
IIpu OAHOBPEMEHHOM HAJIMYMU B BOJE B3BELICHHBIX BEILECTB U LIBETHOCTH
npuHMMaeTcs 6oJblLas U3 03, ONpe/ieNIeHHbIX o Tabi. 6.8 u popmye (6.2).

Tabnuua 6.8
Br16op 103b1 KOAryJIsIHTA 10 MYTHOCTH

MyTHOCTb BOZBI, MI/JI Jlo3a 6e3BoIHOTO KoaryJsHTa Wi 06paboTku
MYTHBIX BOJ, MI/JI

Jlo 100 25-35
Csrire 100 go 200 30-40
Cseiize 200 o 400 35-45
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Ipodonscenue mabruyer 6.8

Csrre 400 o 600 45-50
Csrimre 600 no 800 50-60
Csrimre 800 go 1000 60-70
Capie 1000 no 1500 70-80

MeHsblMe 3HAaUeHHS O3 OTHOCATCS K BOJE, coAepxalieil rpyboapucnepc-
Hyto B3Bech. [Ipu npumenenun KO wm uisTpos, paboTarolux Mo MpHHIHUITY
KOaryJasuuy B 30He (MIBTpYIOIEH 3arpy3kH, 03y KOAarylsHTa CIemyeT NpPHHHU-
MaTb Ha 10-15% MeHsle, onpeaenaeHHbIX 1o Tabu. 6.8 wiu dpopmyie (6.2).

Jna ymydmeHus mpouecca XJIonbeoOpa3oBaHUA NPH HEAOCTATOYHOH Lue-
JIOYHOCTH HCXORHON BOJBI NMapajuieabHO ¢ IIPUMEHEHHEM KOAryJISHTOB POBOJAT
€€ Mo/IeIayHBaHue.

Jlo3y moJIeNauHBaroLIero peareHTa HaUIexHUT ONpeeNaTs no Gopmyie:

O, =K, (Ie[—: —Hl, +1), mr/n, (6.3)
rae JI, - MakcumanbHas (B IepHOJ MOLIENAYHBAHUS) 1032 GE3BOHOrO KOAry-
JnAHTA, MI/1; €, - JKBHBaJleHTHad Macca KoaryjaHrta (6e3BOJHOr0), MI/MI-3KB.
(npunumaercs i AlL(SO, ),-57, FeCl,- 54, Fe,(SO,), - 67); Ky -
ko3 duument, pasusiii ais uzsectu (no CaO) - 28, wis comet (no Na,CO,) -
53; LI, - MuHMMasIbHas LET0IHOCTD HCXOHOM BOJBI, MI-OKB/II.

[MoxumenaynBaroIe peareHThl BBOAATCA OJHOBPEMEHHO C BBOJOM KOary-
nsantoB. Eciu mo pacuery Bemauuna JI monyuaercs oTpuuatensHoi, To moa-
1LeJIaYUBaHUA He TpebyeTcs.

Jns vHTEeHCH(UKALMK MpoLecca KOary/lMH B3BECH, OCBETICHUA H obec-
LBEYUBAHUS BOJbI UCIONBL3YIOT GUIOKYIAHTHL. J[03y (IOKYISIHTOB ClefyeT Mpu-
HUMAaTb!

a) ITAA no 6e3BoAHOMY NpPOJYKTY: IPH BBOJE NEpe] OTCTOHHUKAMHU MU
OCBETJIUTEJSIMU -CO B3BELIEHHBIM OC3AKOM — II0 Tabia. 6.9; mpu BBOAE INepen
¢wibTpaMu Npu ABYyXCTyneH4aTod ounctke — 0,05-0,1 Mr/i; npu BBOAE mepen
KOHTaKTHbIMH OCBETJIMTESIMU WIH (QHIBTPAMH NPH OXHOCTYIEHYATOH OYHCTKE,
a Taroke nepes npeduisrpamu — 0,2 —0,6 Mr/i;
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Tabauua 6.9
PexoMenayemble no3nl IIAA

MyTHOCTb BOABI, MI/JI IiBeTHoCTS BOmBL, rpan. | Jo3a 6e3soanoro ITAA, mr/n
Jlo 10 cBeimie 50 1-1,5
Cspitre 10 go 100 30-100 0,3-0,6
Cseimze 100 go 500 20-60 0,2- 0,5
Csasime 500 o 1500 - 02-1

6) akTuBHOIt kpemuexucnotsl (mo Si0, ): nmpu BBOAE Nepes OTCTOHHHKAMH
WIH OCBETJIUTENSAMH CO B3BEILICHHBIM OCaJKOM JUI BOJIbI C TEMIlEpaTypoi Oonee
5-7°C — 2-3 mr/xa, ¢ Temnepatypoii Menee 5-7°C — 3—5 Mr/in; pu BBOJE nepen
¢unpTpamMu npu IByXcTyneHdartoil ouncrke — 0,2-0,5 Mr/m; mpu BBoJe mepen
KOHTaKTHBIMH OCBETJIMTE/AMH WIM (QUIBTPAaMHU IPU OJHOCTYIIEHYATOH OUHCTKE,
a Taroke nepea npeduistpamMu — 1-3 Mr/i.

@DOKYIAHT! CIEAYeT BBOAUTH B BOJY IOCJE KOAryJIiHTOB, NPH OYMCTKE
BBICOKOMYTHBIX BOJ JOILyCKA€TCs BBOJ (PIOKYJIAHTOB A0 KOATyJITHTOB.

Crenyer npenycMaTpuBaTh BO3MOXXHOCTb BBOZA (IOKY/IAHTOB U KOAryJisfH-
TOB C Pa3pbIBOM BO BPEMEHH 10 2—3 MUH B 3aBUCHMOCTH OT KayecTBa o0padaThl-
BaeMoii Boabl. B ciyyae oOpa3oBanus xJa0pdeHONBHBIX 3aMaxoB 3a 2—3 MHH 10
HEPBUYHOIO XJOPUPOBAaHUSA B BOJY MHOTAA BBOJUTCA PACTBOP aMMHUaka (peam-
MoHu3auus Boasl). KonuyecTso aMmuaka npunumaercs B pasmepe 20-25% ot
J03BI XJI0pa.

B npakTHke HpOEKTHPOBAHHSA M IKCIUIyaTalMM BOJOOYUCTHBIX KOMIUIEKCOB
U3BECTHBl Pa3jIMYHBIE CXEMbl OPTraHM3alMU PEAreHTHOTO XO3fiHCTBA, KOTOPHIE
3aBHCAT OT IOJYYEHHS MPOAYKIIMU C 3aBOOB - [TOCTABLIUKOB.

CxeMbl peareHTHOro X034iCTBa IPUBEACHBI HA PHC. 6.1.
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Puc. 6.1. CxeMbl peareHTHOI0 X0351iCTBa NPH CyXoM (a), MOKpoM (0) u cyxo-MokpoM (B)
XpaHeHHH KOAaryJIsiHTa:
1 —cknag koaryiaHTa; 2 — KpaH-O6ajka ¢ TeabdepoM; 3 — pacTBOpHBIN 6ak; 4 — pacXOmHBIH
6ak; 5 — Hacoc; 6 — nosarop tuma JUMBA; 7 — Bo3xyxonyBka; 8 — Hacoc-103atop;
9 — GaKkH-XpaHHIHILA

Cyxo¥i cnoco0 xpaHeHHs1 peareHToB

[Tp1 cyXOM XpaHEHHH CKJIaJi PeareHTOB YCTPAUBAETCS HA NEPBOM 3Taxe ps-
ZIOM ¢ pacTBOpHbIMU OakaMHu. CepHOKHUCIIBIN aTIOMUHUH XPaHUTCSA HaBaJIOM BBbI-
cortoit cios go 2 wid 3,5 M (Oonpluasi BEJMYMHA IIPH HATMYMU MEXaHHU3alLHH),
XJIOPHOE KeJIe30 H XKeJEe3HbIH Kylopoc - B Tape 3aBOJAa-H3rOTOBUTEA B 1Ba ApY-
ca BBICOTOH /10 2,5 M.

ITnowans cxiana I XpaHEHUs] HaBaJloM OIPeesA€TCs 10 yPaBHEHHUIO:
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O At (6:4)
10000-P-r-h’ "’

rae Ol - KO3pQULUUEHT, YUUTHIBAIOILUI JOMOJHUTENBHYIO IUIOMA/b Ha IIPOXOABL
WM PE3EePBUPYIOILUI NONOJHUTENbHBIH 00beM, A = 1,1-1,2; Q - II0JIHasA IpoO-

M3BOAMTENBHOCTb CTAHLHMH, M /CYT; . - nosa pearenta, Mr/im; ¢ - Bpems, Ha

KOTOpOE NpepycCMaTpUBAaeTCs 3amac peareHtos, go 30 cytok; P - comepxkanue
0€3BOJHOr0 NpOAYKTa B KOaryisHre, %; Y - oObEMHbIH BeC MU HACHIIHOIO

koaryisHra, Y = 1,1-1,4 /™ ; h - BbIcoTa cilos KOaryJIsiHTa, M.

EMKOCTh cKiajia cliefyeT NpUHUMAaTh KpaTHOH 00beMy pa3oBOH MOCTaBKH
peareHTa, KOTOpbI MOXET JOCTaBIAThCA aBTOCAMOCBaJlaMH ¢ 6a30BOro ckiajga
wid Oonplierpy3HeIMH 60-TOHHBIMH JKEJIC3HONOPOXKHBIMH BaroHamu. Tornma
TpebyeMast IUIoIIaAb CKIaJja COCTaBUT:

(G.-N+t-G)
= M

F M,
h-r

(6.5)

rae GT - IPY30NOABEMHOCTh camocBaia (3, 5, 7 T) Wi GONBLIErPY3HOTO XKe-

ne3Honopoxnoro Barona (60 T); N - KOJIH4ECTBO OJHOBPEMEHHO MPHUOLIBAKO-
IIMX CaMOCBAJIOB WJIM BaroHoOB; [ - BpeMs, Ha KOTOpoe HeOOX0UMO UMETH 3amac
peareHTa Ha CKjiafie K MOMEHTY MOCTYIUIEHHA HOBOH MapTHH, IPHHUMAEMOE paB-
HBIM 2-3 CyT mpu JOCTaBKe camocBalaMH ¢ 6a3zoBoro ckiajga u 10 cyt - mpu
HOCTaBKE HKEJIE3HOAOPOXHbIMU BaroHamu; (G - CyTOYHas MOTPEGHOCTH B pea-

TeHTe, T/CYT.
Cyto4Hasi nOTpeOHOCTD peareHTa onpeaeaercs no popmye:

oA,
= ———, T/CyT. 6.6
10000-2° " ©6.6)

Bo BpeMs paboTsl KOAryJsiHT CO CKJIa[a IOAaceTcs B pacTBOpPHbIE Oaku, rue
TOTOBSIT PAcTBOP KOAryJsHTa C KOHLEHTpalMel, cCuuTas mo 4ucromy u 6e3son-
HOMY NPORYKTY: AJISl HEOUULIEHHOTO - A0 17%; Ul OUMILEHHOTO KYCKOBOI'O - 10
20%; 111 OYUILEHHOTO FPaHYIUPOBAaHHOTO - 10 24%.

KoHueHTpauus pacTBopa B pacXoAHbIX 6akax npuHumaercs a0 12%.

EMKocTh pacTBOpHBIX 6aKkoB onpenessercs no gopmye:

QA (6.7)
?10000-B,-r’ "’ '
63



rae (- monHBIA Pacxox BOAbL, M/ J, - mo3a xoarymsHra 1o Ge3BoaHOMY
HOPOAYKTY, MI/n; ! - BpeMs, Ha KOTOpPOE€ 3arOTaBiIMBAaeTCs KOAryJsiHT, 4; Bp -

KOHIEHTPALIHA PACTBOPA B PACTBOPHBIX 6akax, %; Y - IUIOTHOCTb PacTBOpa, T/M’
(y=11).
O61eMm pacxonHbix 6akoB onpenesercs 1o Gopmyie:
_ Wp ‘B p
B

w M, (6.8)

rae B - paGoyas koHUEHTpalus PacTBOPa B PACXOAHBIX Oakax, Y.

KonuuecTBo pacTBOpHBIX 0aKOB HAaIUIEKUT NPUHUMATh C Y4ETOM 00bEMa
pa30BOH IIOCTaBKM, CIOCOOOB JOCTaBKM M Pasrpy3KkH KOaryisHTa, €ro BUAA, a
TaKXKe BPEMEHH €ro pacTBOPEHUS M JOJDKHO ObITh He MeHee Tpex. Komuuectso
pacxonHsIx 6akOB MPHUHMMAETCA HE MeHee JBYX. B Ciyyae HEBO3MOXHOCTH ca-
MOTEYHOI'0 IEepelycKa pacTBopa IpeAyCMAaTpPUBAETCs HMX MepeKauyka KHCIIOTO-
cToiikuMH Hacocamu. Hacockl pekoMeHayeTcs noabupats no tabu. 6.10, npuHas
BpeMs nepexauku 1-1,5 4.

PacTBOopBl KOaryjisHTa BBI3BIBAIOT KOPPO3MI0 O€TOHa M CTall{, IOITOMY
CTeHKH 6akOoB HEOOXOJMMO HaJeXHO U30JIMPOBATh, 4 KAaHAIH3ALHOHHbIE TPYOO-
[POBOJBI M3rOTABIMBATh M3 MOJUITIICHOBBIX TPyO AMAMETPOM HE MeHee
100 MM. B xauecTBe M30JIALMH HAHOCAT MOJMU300YTHIIEH C NOCIEAYIOIEH pU-
IPY3KOit KHCIOTOCTOHKMM KupnudoM. PacTBopHbie Gaku obopymyrorcst kojoc-
HHMKOBOH pelieTkoil u3 nocok 40x200 MM, ynoxeHHbIX Ha pebpa, ¢ Ipo3opaMu
10-15 mm.

Crenxu 6aKOB HIDKE PELIECTKU BBIIOJHAIOTCA HAKJIOHHBIMU C YIiIoM 45-50°
K ropusoHty. Ilpu Gombluux pasMepax B IUIaHe AHY 0akoB NMpHUIAaeTcs YKIOH
15-25°. O6beM HOAKOJOCHUKOBO YacTH SBISETCS NOIOJHUTENLHBIM U B pac-
YETHYIO BEIMYUHY 00beMa OaKOB HE BXOIUT.

Juuity pacxonHsix Oakos mpupaercs ywioH He meHee 0,01 mo Hampasie-
HHIO K CIlyCKHOMY TpyOomnpoBoay. 3abop pacTBopa Koary/sHTa CIEIyeT Ipeny-
CMAaTpUBATh C BEPXHETr0 YPOBHI.

ITo HaiineHHbIM 00BEMaM OINpEeAENsIOTCA pa3Mephl 6aKkoB: B IUIaHE IIPH Bbl-
COTE CJIOA PacTBOpa B HUX HAJ PEIIeTKOH He 6onee 2,5 M U IIMpHHE CTOPOH B
wiaHe He MeHee | M. [IpeBbllieHue GopTa Haj YpOBHEM pacTBOpa NPUHUMAETCS
B nipeaenax 0,3-0,5 m.
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Tabnuna 6.10
XapakTepHCTHKAa HACOCOB

KI1Jq Mou- Yactota | domycrtu-
Mapka IIponsso- Hanop, n, % HOCTh Bpalie- MBIH Ka-
Hacoca JIATEJb- M 9JIEKTPO- HHS, BHTAIH-
HOCTB, M/4 asurare- | O6/MUH. OHHBIH
ag, N, 3amac A h,
kBT M
X50-32-125a 12,5 14,0 50 1,0 3000 3,5
X65-50-1256 25,0 12,5 62 1,35 3000 3,6
X80-65-160a 50,0 20,0 62 43 3000 3,8

Mokpblii cioco6 XpaHeHHs KOaryJsiHTa

B cocTaB coopyxeHU# BXOJAT: pacTBOpHbIE Oaku, Oaku-xpaHuauia (MOryT
6BITH COBMEILEHB! C PaCTBOPHBIMH), PACXOAHBIE OaKH, JO3aTOPHI, KMUCIOTOCTOM-
KHe Hacochl. Ha riomagxy O4HCTHBIX COOPYXEHHH peareHT JOCTaBIAeTCs caMo-
CBaJaMH WIH B BaroHax no eiue3Hoif gopore. C mannyca BeicoToit 0,9-1,2 M
KOAaryJIHT BBITPY)KaeTCA B PAcTBOpPHbIE 0aKu, YaCTUYHO 3aMOJHEHHBIE BOJOIA.
ITpuroroBieHHbI pacTBOp HEOOXOAMMOH KpPEHOCTH mocie 2—4- 4acoBOro OT-
CTauBaHHUs NepeKauyuBaeTcsa B Oaku-xpaHwiuma. Jamee, o Mepe HEOOXOAUMO-
CTH, KPENKUil pacTBOp NMEPEKauyHBacTCA B pacXoiHble OakH, rlie KOHLEHTpaLHA
€ero JoBOAUTCS 1o paboueii (He 6onee 12%). 3aTteM pacTBop KoaryiasHTa pabouei
KOHLIEHTPALMU HACOCAMH NOJAETCS B NO3UPYIOILEE YCTPOHCTBO U OTTYIa K MeC-
Ty BBOJA.

CyTOuHBIif pacXOA TOBAPHOTO KOATYJLTHTa COCTABUT:

HMH'I[
==_" % 1/cyr, 6.9
= 70000. 27 S

MONH " 3 .
rae QCyT - CyTOuHbIii pacxox Boabl, M- /cyT; J[ - pacuersas nosa pearenta

1o 6e3BOAHOMY IPOAYKTY, M P - NPOLIEHTHOE COZIep)KaHue B peareHte Oe3-
BOJHOrO MpOJYKTa, AJ HEOYHILUEHHOrO CEepHOKMCIOro amoMuHus 33,5%,
ouumenHoro — 40,3%.

O0bem pacTBOpHBIX 6akoB Wp ompeneniercs U3 YCJIOBHS KPaTHOCTH MX

60-TOHHBIM BaroHaM, Wid 3,5-, 7-TOHHBEIM CAMOCBAJIaM.

O6uas 110/1€3Has €eMKOCTh GakoB IPUMHMUMAETCA U3 pacuera 1,9-2,2 M° na It
OYHIEHHOTO U 2,2-2,5 M Ha T HEOUMIEHHOro KoaryssHTa. Tak, Mpu MOCTyI-
JE€HHUH Ha CTaHLMIO OJHOr0 GOJBLIErPY3HOTO JKEJIEe3HOHMOPOXKHOTO BaroHa rpy3o-
HNOABEMHOCTbIO 60 T C HEOUHUIEHHbIM KOAryJIiHTOM €MKOCTh 0aKoB JOJDKHA CO-
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craBats (2,2-2,5) * 60 M’. Konuuectso 6akos NpUHUMaeTcs He MeHee Tpex. Ilo
KOHCTPYKLMH OHH aHAJIOTHYHBI PaCTBOPHBIM 06aKaM, HCIIOJb3YEMBIM IIPU CYXOM
XpaHeHHH peareHTa. [JIyOuHa cios pacTBOpa Haj KOJOCHUKOBOH pEIIETKOH
npHHUMaeTcs He Gonee 2,5 M U IIMpUHA CTOPOH B IUIaHE - HE MeHee 1 M.

B 6axax nmpexycMaTpHBaeTCs CheMHas KOJIOCHHKOBAs pELIETKa ¢ Ipo30pa-
Mu 10-15 Mm.

O6BeM 0CamoyHON WIH HOAPEIIETOYHOH yacTi npuHuMaetcs 30% ot 00b-
ema baka.

U3 oTcTOiHON YacTH pacTBOPHbIX 0aKOB KPEMKHUil pacTBOp 3abupaercs Mpu
MIOMOLLM NOTUIABKA U NMOJAeTCs B 6aKU-XpaHWIHILA.

Ilpu sTOoM cmocobe xpaHeHus JAOKEH mpenycMarpusartbes 15-30-
CYTOUHBIi 3amac KoaryJiiHTa Ha CTaHIMH.

IIpu onpenencHun (akTH4ECKOro BPEMEHM 3amaca KoaryisHTa B Oakax-
XpaHWIMINAX JO/KHO YYHTBIBATECA BPEMs XpaHEHHsA pearcHTa B PacTBOPHBIX
Oaxax.

Hanpumep, ecnu pacTBopHble 6aku 00eCneduBaroT 6-CyToyHoe norpebie-

HHE pearcHTa (tp =6 cyr), a o0muit 3amac pearenra co3pmaerca Ha 30 cyt

(2 =30 cyt), To dakTUUECKOE BpeMs XpaHEHUA pacTBopa B Oakax-XpaHHIHILAX
COCTaBHT:

to=t—1,=30-6=24, cyr. (6.10)
3a 5T0T mepuo GyneT H3pacXoA0BaHO TOBAPHOTO MIMHO3EMA:

G, =G, 1 (6.11)

o T

O6beM GaKoB-XpaHWIMIL ompexensercs u3 pacuera 1,5-1,7 M° Ha 1 T To-
BapHOTO NMPOAYKTa:

W,=05-17)-G M, (6.12)

Xp?

Yucno 6akoB-xpaHunuil (IPUHUMAETCS HE MEHEE TPeX).

N3 6axoB-XpaHWIKL KPENKUH pacTBOp MepeKayuBaeIcs MO Mepe Heobxo-
JUMOCTH B pacxoaHsle 6aku. EMKOCTb pacxoJHbIX 0aKkoB HO/DKHA ObITE HE MEHEe
CMEHHOI1 MOTPeOHOCTH, 2 KOMU4ECTBO OAKOB - HE MEHEE ABYX.

YacoBoi pacxoi pacTBopa KoaryiasHTa paboueil KOHLEHTpaluy onpenessi-
eTcs 1o GpopMmye:

G.,.-P

=L M, 6.13
24.B-r (6.13)

q.
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riue ch‘r - CyTO4HEIf pacxoji TOBAPHOTO KOAryjsHTa, T/cyr; P - comepxanue

6e3BOTHOTO NMpOAYKTa B peareHTe, % (U1 HEOUUIIEHHOTO CEPHOKHUCIIOTO aJio-
munus 33,5%, ana oummennoro — 40,3%); B - xoHueuTpaums pactsopa, %;
Y - IUIOTHOCTb pacTBOpa peareHTa, /™.

B Tabn. 6.11 mpuBeneHsl 3HAYEHHS IUIOTHOCTH CEPHOKHUCIOIO aJIFOMHHHS
[IPU Pa3HOH KOHLEHTpaLMH pacTBopa 1 TeMmeparype [ = 19°C.

Tabnuna 6.11
ILI0THOCTH PacTBOpPA KOArYJIsIHTa

BemecTtBo ITnoTHOCTb pacTBOpa IMpH KOHUEHTpauuu %, /™
4 6 8 10 20
1,040 | 1,060 1,083 1,105 1,226
AL,(SO,);

EMkocTh PacxoaHbIX 6axoB IIPUHUMACTCA HE MCHEC CMEHHOH norpe6nocm
O 3aBUCUMOCTH:

W=gq, t v (6.14)

rie - BpeMs pacXO/IOBaHMA KOArylIsHTOB M3 GakoB, Y; ¢, - 4aCOBOH pacxon

pacTBopa KoaryJsHTa, M’ /4.

JU1s pacTBOpEHHUs KOaryJiiHTa B pacTBOPHBIX 6akax W NepeMeIuHBaHUs NPH
pa3baBineHuu 10 TpeOyeMoi KOHLEHTpaUMH B PAaCXOAHBIX MPHMEHAETCS BO3-
JyuHsli 6apboTax.

VIHTEeHCHBHOCTb HOJAyH BO3RyXa NPUHHUMAETCS: M pAacTBOPEHHA —
8-10 1/(c-M%), mna nepemerunBanus - 3—5 1/(cM>) [2].

O61iee KOMHYECTBO BO3AyXa U PaCTBOPEHUA U NTePpEeMELLIMBAHHA COCTABUT:

QB = Qpac-m + Qpacx 2 M3/MMH k (6 15)

3 .
rae Qpac‘rB - KOJIMYECTBO BO3yXa JUI1 pACTBOPEHHS KOAryJIiHTa, M /MHH; Qpacx -

KOJIMYECTBO BO3JAyXa Uil IEPEeMELIMBAHHS KOAry/isHTa B pacXoAHbIx Oakax,
M>/MuH.
Jy1a pacTBOpHBIX OAKOB:

Qpaern = 0,06F, - q,, M’/MuH, (6.16)
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rge M - KOJMYECTBO OJHOBPEMEHHO pabOoTaloLIMX PpacTBOPHBIX 0aKoB;

Fpac’rB- mowanab B IUIaHE paCTBOPHOI'O 631(3., M2; q] - HHTCHCHBHOCTbB IIOJa4H

BO3JlyXa JULsl paCTBOPEHHUA, W(eMd).
Jliis pacxonHbix 6aKos:

— . 3

Qpacx = 0,061"},acx q,, M’/MHH, 6.17)

rie /M - KOJHMYECTBO OJHOBPEMEHHO pabOTAOUIMX pAacXOHBIX 6aKos;
F .. - wiowais B mwiake pacxofHoro 6aka, M’; §,- HHTEHCHBHOCTb MOAAYM

pacx
BO3JlyXa JUIi IEPEMELINBaHHUA, W/(eMd).
I[To HalineHHOMY pacxoAy BO3[yXa U HaHHBIM Talll. 6.12 MOXXHO nogoOpaTh
BO3IYXOXYBKH. VX KOJIMYECTBO JOIDKHO OBITH HE MEHEE JBYX.

Tabnuua 6.12
XapakTepUCTHKA BO3IYXOAYBOK

H36siToyHOE ITozaua BO3AYXOMYBOK , M°/MHH, MapoK 3aBon-
JaBJIeHHE, M H3TOTOBUTEIND
BK-1,5 BK-3 BK-6 BK-12
1,58 3,48 6,3 10,5 BeccoHoBckuit
1,4 3,1 57 104 KOMIPECCOPHBIH
8 1,18 2,54 5,45 10,3 3aBOx
10 0,91 2,09 4,9 10,2
12 0,64 1,54 42 9,9
14 0,38 0,98 3,6 9,6
16 0,13 0,55 2,75 9,2
18 0 0 1,9 8,9
22 - - 0 7,8

JlnameIp BO3QYXOIIPOBOAOB OIIPEACIIACTCA 110 YPABHEHHIO!

d=1’f—'& M, (6.18)
TV

rae V' — ckopocTs IBMKeHUs BO3IyXa, NIPUHUMAETCs paBHoit 10-15 m/c.

Bosnyx pacmpenensiercss npd MOMOIUM JbIpYaThIX BHHHUIUIACTOBBIX TPYO,
YJIO)KEHHBIX IOJ PeLIeTKAMHU PaCTBOPHBIX WJIM MO JHY pacXoAHbIX 6aKOB OTBEp-
CTUAMMU BHHM3, Ha pacctosiuuu 0,4-0,5 M apyr ot apyra. CKopocTh BbIXO/a BO3-
Jyxa u3 oTBepctuii npuHumaercs 20-30 M/c npu Juamerpe oTBEpCTUit 3—4 MM.
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Jlo3HpoBaHHe peareHToB

JlozaTopbl obecrieyuBaroT nojayy 3aaHHOTO KOJIMYECTBA pacTBOpa peareH-
Ta B oOpabaThiBaeMyto cpeny. OHM MOJPa3NEIAIOTCA HA IBa OCHOBHBIX THIIA:
1) mo3aTophl MOCTOSHHON 03I, KOTOPhIE MPUMEHSAIOTCS MPU PaBHOMEPHOH I10-
Jlaye cpelbl C MOCTOSHHBIM KayeCTBEHHBIM COCTaBOM; 2) JO3aTOPhl MPONOPLHO-
HaJIBHOHM J103bl, C MOMOLIBIO KOTOPBIX JOCTHIAETCA aBTOMaTHYECKOe M3MEHEHHE
[I0JJa4y peareHTa Npu U3MEHEHNUH PacXoda HIM COCTaBa CpeJbl.

K nosaropaM mepBOro Tuma OTHOCSATCS: NOIUIABKOBBIE 03aTOphl, MPHMe-
HjE€Mble Ha CTaHUMAX NMPOU3BOAUTENHHOCTHIO Jo 30000 M’/CYT; JO3HPOBOUHbIE
6auyKyd C MOCTOSHHBIM YPOBHEM M CEYCHHEM BBIXOAHOTO OTBEPCTHS; HACOCHI-
no3atopsl Mapok HJI u 1B (ta6un. 6.13).

Jlo3aTopel BTOpOro THIA BKIIOYAIOTCA B CXEMY aBTOMAaTH3allMH Hpouecca
BOJONOATOTOBKH. V3MeHEHHe 03bl OCYLIECTBIISETCS MCIIONHHTEIBHBIM MeEXa-
HU3MOM. K TakuM f03atopaM OTHOCATCSA: aBTOMAaTHYECKHH N03aTop, H03aTop
JHUMBA, Hacocsl-n03aTopsl 1B ¢ anekTpuUUMpOBaHHBIM BapHaTOPOM.

B 3aBHCHMOCTH OT CXEMbI [TOJAYU PEareHTa J03aTopsl MOTYT OBITH HAmop-
HBIMH WM 6e3HanmopHbIMU. Hacochl-103aTOph! MOTYT YCTaHAaBJIMBATHCA B [TOMe-
LIEHUU pacxoAHbIX OakoB, a nosatopsl Tuna JAVIMBA - Ha crenuanbHBIX ILTO-
IaAKaxX, YCTPauBa€MbIX HaJ CMECHUTEJEM C LEJIbI0 BO3MOXXHOCTH CaMOTEYHOM
[0JJa4y pacTBOPOB M3 H03aTOpPa K CMECHTEIIO.

KomyecTBO HacOCOB-J03aTOPOB NPUHHUMAETCA PaBHBIM KOJIHMYECTBY YCTa-
HOBJICHHBIX PaCXOJHBIX OaKOB, 2 aBTOMaTHYECKHX - HE MEHee IBYX.

Tabmuua 6.13
XapakrepHCTHKA HACOCOB-103aTOPOB

Mapka Haco- | IIpoussomutens- |Hamop, M| MolHocTs 35ek- 3aBox-
ca-Jo3aropa HOCTB, M°/4 TPOABHTaTeNd, KBT H3TOTOBHTENb
H-100/10 0,1 100 0,27 Puraxummarm
HI-160/10 0,16 100 0,6 -/l-
H/I-400/10 0,4 100 1,0 -//-
HJ-630/10 0,63 100 1,1 -//-
HJ1-1000/10 1,0 100 2,2 -/l-
H/I-1600/10 1,6 100 3,0 -//-
HJ-2500/10 2,5 100 3,0 -/l-
1B6-10X 0,45-4,3 60 4,0 JIuBruppomaru
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OTxaesieHHe H3BECTH

H3BecTkOBaHKME NPOHU3BOAAT IPH KOAryJIMpOBAaHMH BOABI, KOTZJa HENOCTa-
TOYHA IIEJIOYHOCTb, @ TAKXKE C LEJbI0 YMATYEHUS WIIM NPH CTaOMIH3aLMOHHON
obpabotke. Ilpu moauienauyuMBaHUM 032 HU3BECTH oOIpejesieTcs no ¢opmyie
(6.3), ipu yMATYEeHHU BOJBI - 110 ClIEAYIOLIHM (opMyIaM:

2+
a) npu > X,
., =28-(£0—2—+)KK +&+O,3),MI‘/JI; (6.19)
22 €,
2+
6) npu <X,

B_E__ Ca2+

K

I, =28- (%2- +2XK, + +0,5), mr/n;  (6.20)

B) IIPH U3BECTKOBO-COAOBOM YMATYCHUH BOJbI

2+
I, = 28.(£%: +K, + Mg B 1 0.5), wim, (6.21)
22 e,
. =53-0K,, + A +1), mr/n, (6.22)

€

K

rae M1, — nosa ussectn, mr/u; [, — nosa compr, mr/m; CO, — koHueHTpauus B
Bojte cBoGoaHOI AByokucu yraepona, mr/x; Ca’*, Mg** - conepxanue B Bone
Kanbuus 1 Marand, mr/a; J{, — nosa koarynsura FeCl, wm FeSO, B pacue-
Te Ha Ge3BOAHBIC MIPOAYKTbI, MI/JI; €, — JKBMBAJICHTHAS Macca akTHBHOTO Bellle-
cTBa KoaryisHra, Mr/mr-oks. (ms FeCl; - 54, ma FeSO, - 76); XK, -

HeKapGOHaTHa}I XKCCTKOCTh BOJBI, M -SKB/JI; X( —xap60HaTHa;1 XXECTKOCTh BO-

K
JIbI, MI-3KB/J1.

Ha ouuCTHBIE COOpPYXEHUS U3BECTh MOXET MOCTYIATh B BHJE IOPOLIKA U
KOMBEB HJIM XK€ B BHJE U3BECTKOBOI'O MOJIOKAa U TecTa. KoMoBas U3BECTh ITOCTaB-

70



J€TCs B BaroHax WIM aBTOCaMOCBajlaX HaBajoM, MOPOLIKOOOpa3Has U TECTO - B
KOHTEIHepax, U3BECTKOBOE MOJIOKO - B IIUCTEPHAX EMKOCTBIO 1,5 M™.

INopomkoo6pa3Has U KOMOBas U3BECTb MOXET XPAaHUTHCS HAa CTAHLHHU CY-
XUM H MOKPBIM CIIOCOOOM; H3BECTKOBOE MOJIOKO WIM TECTO XPAHUTCS MOKPBIM
cnoco6om. IIpu pacxone ussectu o 50 kr/cytr no CaO nomyckaercs npume-
HEHHE CXEMBI C MCIOJIb30BaHHEM M3BECTKOBOIO PacTBOpA, MOJIY4aeMOro B CaTy-
patopax JBOHHOIrO HaChIILCHHUS.

OtneneHue U3BECTH COCTOMT U3 ABYX U30JMPOBAHHBIX MoMeluieHHil. B nep-
BOM pasMellaercs CKiIajy ¢ 00OpYJOBaHHEM IS NPUTOTOBACHUA W XPaHEHHUS
KpEIIKOro M3BECTKOBOTO MOJIOK3, a BO BTOPOM — 00OpynOBaHHE IUIS IPUTOTOB-
JIEHUsA, YUCTKH M IO3UPOBAHHUS H3BECTKOBOI'O MOJIOKA pabouei KOHIEHTPALUH.

Otaenenne noauakpuaamuaa (IIAA)

Otnenenue NONUaKpUIIaMUa COCTOMT U3 CKJIAJIa M TIOMEILEHHU, I/Ie pacIio-
JIaraloTcs YCTaHOBKHU JUI pacTBOpEHHS M J03UpoBaHUA pactBopa ITAA. Ilonu-
aKpWIaMHJ NOCTaBJIETCS B MONUITUICHOBBIX MEIIKax eMKOCThIO 40 Kr, ymako-
BaHHBIX B AIIMKU. [lmomanp cixiaja onpenensercs Mo ypaBHeHuro (6.4), mpu

a=1,2; t=30cyr; h=1,0-1,5m; Y=10 M, P=6-7%u HpoBepAeTCA Mo
dopmyie (6.5).

ITo mepe Heobxomumoctu ITAA mopaercs UiA pacTBOPEHUS B YCTaHOBKY,
cocTosAlyr U3 Oaka, JONACTHOH MeIIAlKM U Hacoca. M3 yCTaHOBKU pacTBOp
nojaercs B pacxonHble Oaku, rae OH pasbasisgercs Bomoi Jo paboueit
KOHLIEHTPALKH.

VYcTpoiicTBO pacxoaHbIX OaKOB aHAIOIMYHO GakaM, HCIIONB3yEeMbIM JULA I0-
ayyeHus pabouux pacTBopoB koarynsHTa. O6beM pacxomHbIX 6akoB ompenens-

ercs o popmyine (6.7) npu ¢ ue 6onee 3604, B, =0,1-1,0%, ¥ =1,0 /M.
p Y

Yucno pacxomHeIx 6akoB MPUHUMAETCs HE MeHee IBYX. BricoTa cios pac-
TBOpa 10 2,5 M. OcTajlbHble pa3Mepbl NPHHUMAIOTCA KOHCTPYKTHBHO, aHAJIOTUY-
HO PacXOJHBIM 6akaM JUI KOaryJsHTa.

Jns unteHcudukauuu pasbapiexus pactBopa ITIAA B 6akax UCHONBb3YIOTCA
BO3IYXOJYBKH, a U1 JJO3MPOBAHHA - HACOCHI-03aTOphbl Mapku HJI.

OTaenenne aKTHBHOMH KpeMHeKHCJI0ThI (AK)

B OCHOBE TEXHOJOTMYECKOro Mpoliecca NPUrOTOBICHUS AKTHBUPOBAHHOM
KPEMHEKHCIIOTH] JIEXHUT IPHHLMI MOAaYH pabouux pacTBOPOB PEareHTOB, B 3a-
JAaHHBIX KOHLIEHTPALMAX M COOTHOLICHUM B CHELMalbHBIA ammapar - peakTop-
MeLIajKy, Ie NpH HHTEHCHBHOM KPaTKOBPEMEHHOM MEPEMELIMBAHUU IIPOUCXO-
JUT XMMHYECKOE B3aUMOJICHCTBHE paCTBOPOB XMAKOIO CTEKIA U aKTHBATOPa.

Jns npuoOpeTeHus (roKyIUpYIOIHX CBOMCTB IOJIYYEHHBIH PacTBOp BbI-
JCPKUBACTCA B TCUECHHE OIPEEICHHOrO BpeMEHH B nojumepusaTope. Ilocie
3TOrO NPUIOTOBJICHHBIH PaCTBOP aKTUBHOH KPEMHEKUCIIOTHI NoJaeTcs B 0O6paba-
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ThiBaeMylo Boay. Cxema ycraHoBku [y npurorosneHus AK mpencrabieHa Ha
puc. 6.2.

Jlo3upoBaHue NPOM3BOAUTCSA B IOCICAHIOI CEKLUHIO CMECHUTENA, KaMepy
XJI0IIbe0Opa3oBaHus WM TPYOOIPOBOAbI EPe] OTCTOHHUKAMH (OCBETIUTEIAMM)
U QUIbTPaMH.

TexHuueckas XapakTepUCTHKa OCHOBHOTO OOOpYNOBaHMA [UI YCTaHOBOK
Pa3IMYHON NPOM3BOAUTENBHOCTH [0 MPUIOTOBJICHUIO aKTUBUPOBAHHOM KpEeMHe-
KHCJIOTHI IIpHUBEAEHA B Ta0I. 6.14.

KoHLeHTpauus »uIKoro crexia npuHumaercs 1,5-2,5%, cepHOKHCIOro
amoMuHuA -1,5-3,5%. TotoBblii pactBop ¢utokynsHta pasbasmiercs go 0,5%
KOHLIEHTPALMH.

Bp160p yCTaHOBKH NPOU3BOMMTCA IO TpeOyemoMy yacoBoMy pacxony AK

(cuutas no Si02 ), onpenenseMomMy 1o ¢opmyie:

_'HAK'q

= s 6.23
9 rx 1000 (6.23)

Kr/4,

rlle ¢ - pacueTHbIH 4acoBoii pacxox Bombl; M/d; J] Ak - 1033 aKTUBHOH Kpem-

Hexucnotel mo Si0, , mr/n.

Tabnuua 6.14
XapaKkTepHCTHKA YCTAHOBKH JJIsi npuroroBienus AK

3

Ilpoussozu- | Mapka O6beM, 11 O6beM pabodux pacTBOPOB, M
TENBHOCTh | HAcoCOB-
YCTAaHOBKH | mosaTopos |P€aKTOpa| MONMMEpH- | KHAKOIO CTEK- | CEPHOKHCIOro
1o Si0,, Kr/4 3aTopa na AIIOMHHHUA
3,0 HJ 160/10 10 300 6 6
7,5 HJ1 400/10 25 750 15 15
12 HJ 630/10 40 1200 24 24

Kpome pabouux yCTpoiiCTB ycTaHOBKH, B oTAeneHun AK ycTaHaBiMBaoTcs
B KaueCTBE Pe3epBa OJIMH PEAKTOP U OJIMH MOJMMEPU3ATOP.

Otnenenre AK COCTOMT M3 CKJIa[a XHAKOTO CTEKIa M MOMELIEHHUs Ul pas3-
MelleHHs: 060pyI0BaHUs, HEOOXOIUMOrO Ul MOJYYEHHs, XPAHEHUS U J03UPO-
Banna AK. Xuakoe cTeno Ha ckiajie XpaHUTCS B METAUIMYECKMX WIH Jepe-
BAHHBIX OOYKax.

[Inowaab ckiaja A XpaHEHHs JTOTO PEAreHTa MOXET ObITb IOJCYMTAHA
no gopmyne (6.4) npu 3navenusax: £ =1,5-2,0 M, ¥ =1,4-1,5 /M’, P =34,5%
M 03¢ JKMAKOrO CTEKJa (CYMTas Ha YUCTOE BEIIECTBO), ONPEAENEHHOIO IO
¢dopmyie:

A =351 i, Mr/n. (6.24)
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Puc.6.2. Cxema ycraHoBKY 115 IPpUTroToBJIeHus AK:
1 — 6aku paboyero pacTBOpa CEpPHOKUCIIOTO AIFOMHHHSA; 2 — TO XK€ XKHIAKOTO CTEKIa;
3 — 6ak rotoBoro npoaykta AK; 4 — HacoCkI-103aTOpHI; 5 — peakTop; 6 — HOIUMEPH3aTOp;
7— perynarop gaBieHus; 8 — pacxomoMep; 9 - xextop; 10 — BHyTpEHHHIX BOXOMPOBOL;
11 — mogaya cxxaroro Bo3ayxa; 12— mogaya Kpenmkoro pacTBopa CEpHOKHCIIOTO aTlOMHHHA

B otnenennu AK ciiana CEpHOKHCIOrO ajllOMHHHs HE IPEyCMaTPHBAETCA.
Pabouuii pacTBop rimMHo3eMa roroBurcs B Oakax ycranoBku AK myrem pa36as-
JIEHUS] BOJON KOHLEHTPHPOBAHHOI'O PacTBOpa HpH IOMOIM HAcOCa, pacyeTHas
HPOU3BOAUTEIFHOCTH KOTOPOr'o IIOJCUMThIBAETCS 10 (hopMyJIe:

W-e
ts

M, (6.25)

90 =

rae W - obwem onuoro 6aka pactsopa rimHO3eMa B yctaHoBke AK (Tabi. 6.14), M
! - BpeMs MepeKaykd KOHLEHTPUPOBAHHOIO PacTBOpPAa U3 OTACICHHS KOAryJliH-
ta, { =1,0-1,5 4.; 6 - KOHUEHTpPALMA IEPEKAYMBAEMOTO PacTBOpa KOaryyisiHIa, %,
6, - KOHLeHTpalus pabouero pactopa B Oakax ycranosku AK, 8, =1,5-3,5%.

ITo HalineHHON NPOU3BOAUTENBHOCTH MoabUpaeTcs Hacoc. YuciIo HacocoB
JOJDKHO ObITh He MeHee ABYX (OAMH pabouuii, apyroii pesepBHblit). Hacoc ycra-
HaBJIMBAETCS B OTIEJIEHUU KOAryJIsHTa.

Jo3a koarynsadTa 1 npurotosienus AK cocrasiser 1,3 I[ Ak MI/1, KOTO-

pas JoJDKHA ObITh YYTeHa NpU ONpele]eHHH IUIOIAau CKIaja M pacyere yCT-

poiicTB oTaeneHHs KoaryasHTa. Kpome Toro, Juld noaa4yu BOo3ayXa M IepeMelIt-

BaHUsA UM paboumux pacTBOpoB B Oakax ycraHoBkH AK crnemyeT B OTIAEIECHUH
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KOAryJjisiHTa JIOTIONHUTENBHO YCTAHOBHTh BO3JAYXOAYBKY IPOH3BOAMTENLHOCTEIO,
NPUHATOHN JUIS PACTBOPEHHS CEPHOKHCIIOrO aIIOMHHHA.

Pasmepnl 6akoB ycraHOBKH AK PacCUHTHIBAIOT aHATOTHYHO ONPEAEICHUIO
Pa3sMepoB pacxoHbIX OaKOB OTIAENCHHS KOATyIIIHTa.

Otpenenue AKTHBHPOBAHHOI'O yrias

Otzenenue yrieBaHus yCTpauBaeTCs U3 JBYX H30JUPOBAHHBIX OMELCHHIA:
CKJIa/ia ¥ TIOMEILEHYs YTICBAILHOM YCTAHOBKH.

Ha cxnane yromb XpaHuTCs B Tape 3aBOJa-M3TOTOBUTENA B OyMaXKHBIX TPEX-
CIIOMHBIX MelIKax iy ¢paHepHbIx GapabaHax. BICOTa CIOS MEIUKOB He JODKHA
npesbimiath 1,2-1,4 M. Bapabaubl cknagupyrorcs B 2-3 spyca.

st 06pabotku BoABI MOPOIIKOOOPA3HEIA Yroib MCIONB3YETCS B BHIE
MyJIbIBL. YTOJBHLIA IOPOLIOK CO CKIafa HEMOCPEICTBEHHO U3 MellKa wiu Gapa-
GaHa 1o rubkoMy NHEBMOIPOBOAY MOAAETC MOX BAKYyMOM B CONOKHPOBaHHBbIH
¢ nurareneM OyHkep M jJajgee, 10 Mepe HEOOXOAMMOCTH, — B PACIONOKECHHYIO
IO/l MUTATeIeM THAPABIMYECKYIO (WM JONACcTHYI0) MEMaKy. [ paspexeHus
B OyHKepe H MHEBMONpPOBO/E IPUMEHAETCA BakyyM-Hacoc BK-3.

B Mewanke 3amauuBaroT yrons He MeHee 1 Y C HENPEPHIBHBIM NEPEMELIH-
BaHHEM ITYJIbIIbL.

B cinyuae npumeneHus i1 3aMayMBAaHMA M [EPEMEIUUBAHUSA YTl JIONACT-
HOH MEIUAIKH JO3UPOBAHUE MOXKET OCYIUECTBIATHCS HACOCOM-A032TOPOM MK
ABTOMAaTHYECKUM J033TOPOM.

3abop myablsl HACOCOM-I03aTOPOM MPOM3BOAUTCS HEMOCPEACTBEHHO M3
JIONaCTHOH MEIUAJIKH.

IIpu n03upOBaHUM aBTOMAaTHYECKHUM HO3aTOPOM IOAAYa IyJbIbI IPOU3BO-
AMTCS YCTaHABJIUBAaEMBIM OKOJIO MEIIAJIKH CIELMATbHBIM HACOCOM.

Ilmomans ckiama, UCXOAA M3 CPOKOB XPaHEHMs yIiid Ha cTaHuuu ¢ =30

CYT, MOXeT ObITh BpiqucieHa 1o gopmyine (6.4) npu P = 100%, BbicOTE 3arpy3-
ku cktaga i =12-14 m, o6semMHOM Bece yroasHoro mopomka Y = 0,2 T/M’, a

3aTeM NpoBepeHa no gopmyie (6.5).
EMKOCTb runpaBnuyeckoil WiM JOMACTHON MEINAIKH ONpEAENSETCS 10
(opmyne (6.7), npu 3ToM Bpems, Ha KOTOPOE 3arOTABIMBAETCS YToJbHas Myblia

HNPUHUMAETCs He Gostee 4 4acOB, KOHLEHTPAUUS YrOJAbHON IyIbMb] 8, = 5-10%,

00BbeMHBIA BEC YronpHOH myisnsl Y = 0,94 /M npu 5% xonuentpauuu. Ilo

HaHJICHHOH eMKOCTH BBIGMpAETCA THUIOBas MelIaika. YHUCIO MEWANOK MOKHO
OBITH HE MEHEe NBYX.
ByHkep npuHHMaeTCs WAITMHAPHYECKOH HOPMBI € I10JI€3HOM EMKOCTBIO:

.q-t
s = __HY_q__ M, (6.26)
1000-1000-r

rae I[y — J103a yruis, MI/i1; ¢ - 4acoBOii pacxon 06paGaThiBaeMOit BOIBL, M /4.
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B KayecTBe NUTATENs YroJILHOTO IOPOLIKA MOXET ObITh NPHHAT IUTATENb
MasATHUKOBBIH, Mapku 55 ¢ BeicoToid 720 MM U muHOH 1370 MMm.
Jl03MpOBOYHOE YCTPOMCTBO M aBTOMATHYECKMH [03aTOp HOAOUpAIOT IO

pacxony —%*, M’/u.
t

Otpenenne COAbl, NEpMaHraHaTa KaJIusi H TldochlblpaTa HaTpHs

JIna Kaxaoro peareHTa yCTpaHBaeTCAd CaMOCTOATENBHOE OTAEICHHE B pea-
reHTHOM liexe. KaxJoe oTneneHre COCTOMT M3 CKIaja U IOMEIUEHHs UL pac-
TBOPEHUS U JO3UPOBAHUA PaCTBOPA.

Ha cxiane peareHT XpaHuTCS B Tape 3aBOJa-OCTaBLIMKA: CONa M THOCYJIb-
¢dar HaTpus - B OYMaKHBIX MEIIKaX; MEPMaHraHaT KaJiMA - B METAUTMYECKUX
AIMKaX WK 00YKax.

[Lowans cxiaga onpeaenserca no dopmyie (6.4), npu P = 100%, 3nave-
HHM BBICOTHI 3arpy3ku cknana A =1,5-2 m u o6bemuoro seca ¥ = 1,2-1,5 .

PacTBOphl peareHTOB MPHIOTAaBIMBAIOTCA B MEIIAJKax WM Oakax ¢ mepe-
MEIIUBaHUEM HX CXKAThIM BO3ZYXOM.
EMxocTs Memanky i 6aka onpenensiercs no gopmyie (6.7) npu ¢ = 6-8 u,

Y=1 /™M u KOHUCHTPALMKU pacTBOpa: JUIA NepMaHraHaTa Kalud Bp =5-8%,

pns THocynb¢ara Hatpus B, =2-5%.

Mo HalimeHHOH eMKOCTH nOAOUpaeTCs rUAPABIMYECKas WIM JIONACTHAsA Me-
LIaJiKa.

B cnyuae npuMeHeHus 6aka pasMepbl €ro B IUIAHE HA3HAYAIOTCA KOHCTPYK-
TUBHO. BpIcoTa cios pactBopa npuHuMaercs 1,5-2 M. BozgymHas cucreMa s
pacTBOpEHHs peareHTa B 0ake pacCUUTHIBAETCS HA MHTEHCHBHOCTDH IOJAa4YH BO3-
ayxa 4-6 n(cm?).

Bo3gyx momaercs oT BO3AYyXOLYBOK JUI PacTBOPEHHA KoaryJiHTa. JIHuury
6aka npunaercs ywion 0,005 k copocHoMy kaHamy. Yucno Mewanox uiu 6axkos
NPUHUMAETCS HE MEHEe ABYX.

Jlo3MpoBaHue pacTBOPOB OCYILECTBIIAETCS C IOMOLIBIO HACOCOB-A03aTOPOB,
JO3UPOBOYHBIX 6ayKOB WIIM aBTOMaTH4eCKux fo3aTopoB tina JJUMBA.

6.3. IIpumepsl KOMNOHOBKU PEA2EHMHO20 Yexa

s cTaHUMi Majgoi M cpeaHeH NpOM3BOAMTENIPHOCTH PEareHTHBI LEX Lie-
J1ecoobpa3sHO OObeIUHATH B OOIEM 3[aHUM C COOPYXEHMAMH O4UCTKH. [l
cTaHumit Gomburoit mpousBoauTensHOCTH (cBBime 50000 M'/cyT) peareHTHOe
XO3AHCTBO YCTPaUBAIOT B OTJEILHOM 3AaHUH.

IIpoeKTUpOBAaTh PEareHTHBII LEX CIeAyeT M3 YHHHUUPOBAaHHBIX COOPHBIX
KeJe300ETOHHBIX 3/IEMEHTOB, NPEoyCMaTpUBas MaKCHMAIbHO BO3MOXKHYIO Me-
XaHU3aLHUIO BCex paboT.

Ha puc.6.3 npuBeneHb! HEKOTOpHIE BapHAHThl KOMIOHOBKHM PEar€HTHOro
Hexa [IpY Pa3IUYHBIX CII0COOaX XpaHEHHA PEarcHTOB.
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Puc. 6.3. CxeMbI peareHTHOrO 1eXa CO CKJIAA0M CyXOro XpaHeHHs KOaryJsiHTa u
H3BECTH (a), CO CKJIAA0M MOKPOro XpaHeHHsI Koary/fiHTa H H3BecTH (6), CO CKJIaAoM
CYX0-MOKPOr0 XpPaHeHHs KOAryJsIHTA H ¢ MCI0Jb30BaHHEM NPHBO3HOI0 H3BECTKOBO-
ro Tecra (6): 1 — oTHENeHHE KOATYNIAHTA; 2 — TO € U3BECTH; 3 — TO XKe YTIiA; 4 — TO Xe
MOJMAKpPUIIAMUAA; S — TO ke (Topa; 6 — TO e MepMaHraHaTa Kaus; 7 — CiyxeOHbIe Mo-
MeIlEHHS U 3aJ1 OCHOBHBIX COOPYXKEHHUH; 8 — xs10paTopHas; 9 — aMMOHH3aTOpHas;
10 — BEeHTHIALIMOHHAA KaMepa.

1 — pacTBOpHBIe 6akH; 2 — pacxoaHble 6akH; 3 — HaCOCH! U1 TepEKayKy pacTBOpa Koary-
JIIHTa B 103aTOP; 4 — TO )K€ H3BECTKOBOI'O MOJIOK2; 5 — TO € YTOJIbHOH HyJbNbL: 6 — 13-
BECTEracHika; 7 — 6aki KpermKoro H3BECTKOBOTO MOJIOKa; 8 — HaCOCHI A1 MepeKauKu
H3BECTKOBOI'O MOJIOKA B MEIIAJIKH; 9 — onacTHble Memaiky; 10 — xo3upoBouHbIie 6auky;
11 — ycTaHOBKa /11 pacTBOPEHHS MOJIMAaKpHIaMuaa; 12 — pacxoansie 6aku pacTBopa mo-
JMaKpunamuaa; 13 — BosayxonyBku; 14 — BakyyM-Hacocsl; 15 — ruapasiHueckue Meman-
KH; 16 — Hacockl-n03aTopsl; 17 — mapoas MeabHHIA; 18 — 6ak 1A MPHTOTOBIEHUS H3-
BECTKOBOTO TecTa; 19 — Hacock! U1 MepeKaukH pacTBOpa KOAryJIAHTa U3 paCTBOPHBIX
6aKoB B OaKM-XpaHUIHINA U U3 OCIEHUX B pacXoAHble 6aku; 20 — HUPKYIALMOHHbIE
Hacochl; 21 — 6aK NIPUBO3HOTO H3BECTKOBOTO TECTa; 22 — JIOTOK JUIA MOJa4yH pa3baBieHHO-
ro BoJo# TecTa U3 6aka B MeLIANKY
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I'naBa 7. Pacyer CMeCHTeIbHBIX YCTPOICTB H KaMep XJIONbeoGpa3oBaHus
7.1. Kpamkue céedenus o cMecumensix u Kamepax Xionbeodpazoeanus
CMecuTean

B KOMIUIEKCE OUHCTHBIX COOPYKEHHH BOZOIPOBOLOB OJHO U3 BaXKHBIX MECT
3aHUMAIOT CMECHUTENbHbIe YcTpoiicTBa. OHH CyXaT [ig 6bICTPOro U paBHOMEp-
HOTO paclpe/ie/ieHUs PeareHTOB BO BCEM o0beMe 00pabaThiBaeMON BOJbI 1A
obecreyeHus Haubollee MOJHOTO €ro UCIOJb30BaHUA U YCKOPEHHS XUMUYECKUX
PpeaKLHi.

ITo mpuHIMIy NEeHCTBUA pa3siu4yaloT CMECUTENM I'MIPaBIMYECKOro M Mexa-
HHYECKOT0 THIIOB.

B cMecuTensx runpaBIMyecKoro TUMA IMEPEMELIMBAHUE PACTBOpPA peareHTa
¢ oOpabaTrIBaeMOii BOJOM JOCTUraeTcs 3a CueT TypOyau3aluy OoToKa.

Haubonee mupoko npuMeHsercs ruapasiuyeckuii Tun cmecutenei. Cyuie-
CTBYET HECKOJbKO BHIOB KOHCTPYKIMH CMECHTENICH THIpPaBIHYECKOTO THIIA:
IIeperopoA4aThlii, AbIPYATHIH, BUXPEBOH, KOPUAOPHBIH, JUadparMoBblii, CTaTH-
YECKHUil.

K MexaHHYEeCKUM CMECHTEIIM OTHOCATCA YCTPOHCTBA, B KOTOPBIX TypOy/u-
3auusi [OTOKa JOCTUIAaeTCH BPAILICHUEM JIONACTEH WM HpOINE/UIEPOB MELIATIOK
3JIEKTpOABUraTeeM. MeXaHUYEeCKUE CMECUTENH MPUMEHAIOTCS, KOrJa IO BBI-
COTHBIM YCJIOBUSM PACIOJIOKEHUS COOPYXEHUH Henp3s obecneduts nepenaj
YPOBHE# BOJBI.

MexaHHYecKOe NepeMELIHBAIOIIEE YCTPOHCTBO (MEIIaIKa) COCTOUT U3 TpeX
OCHOBHBIX YacTedl: COOCTBEHHO MeEIIaNKy, Bajla U MpuBoja. Melanka aBiieTcs
pabouuM 3JIEMEHTOM YCTPOHCTBA, 3aKpEIUISEMbIM Ha BEPTUKAIbHOM, FOPH30H-
TaJIbHOM WJIM HaKJIOHHOM Bajiax. [IpHBOA MOJXET ObITh OCYIIECTBJIEH MO0 HEmo-
CPEACTBEHHO OT 3JIeKTpoaBHraress (Uil ObICTPOXOJHBIX MELIANoK), 160 yepe3
PENyKTOp WK KIMHOPEMEHHYIO Ilepeady.

ITo ycrpoiicTBy JiomacTeil pa3iMyarOT MEIUAJKH JIONAcTHblE, Mponeulep-
Hble, TypOHHHBIC H ClIELUATBHBIE.

Kameps! xsi0nbeo6pazoBanus

OHM MpefHa3HAYeHbl AN CO3JaHHA ONTUMAJIBHBIX YCJIOBHH 00pa3oBaHUS
JOCTaTOYHO KPYIHBIX XJIONBEB B3BECH, MOJIYYAIOIMXCA B MPOLECCE I'MAPOJM3a
KOAryJIsHTOB.

Ilpouecc xJonbeoOpa3oBaHHA XOPOLIO MPOTEKAET HPH IUIABHOM II€peMe-
wnBaHuH BoAbl. CKOPOCTh €€ IBHXKEHHS B KaMepax NOJDKHA ObITh, ¢ OXHOM CTO-
POHBI, ZOCTATO4HOM, YTOOBI HE BBIMAJAIH B OCa0K 00pa30BaBLIMECS XJIOMbS, & C
JPYTO# - HE HaCTOJBKO O0JIbIIOH, YTOOb! BBI3BATh Pa3pyLIEHHUE ITUX XJIONLEB.
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J1s1 MHTEHCUBHOT'O OCBETJICHHS U 00ECUBEYHBaHUA BOABI OOBIYHO CTPEMAT-
sl IOJIy4UTh JIETKO OCEAAIOIIUE KPYITHBIE XJIONbS C CHIBHO Pa3BUTOH MOBEPXHO-
CTBIO IIPH MHHHMAJILHOM BpeMeHM HX (opMHpoBaHHi. MexaHu3M mHpolecca
XJ10MbeoOpa3oBaHusi ONPENENAeTCS BEPOATHOCTHIO CTOJKHOBEHHMS KOJUIOMIHBIX
YaCTHLl, YTO 3aBUCUT OT HUX KOHLEHTPAlMH, NOABHKHOCTH H YIOPAAOYEHHOCTH
JBIKCHUS.

Ha pa3meps! 06pa3yoluxcs XJI0NbEB, B IPOLIECCE MEIJIEHHOTO NEPEMELIH-
BaHUs 00pabaThIBaeMOii BOJbI, BIMAIOT: HHTEHCUBHOCTh U NPOAOJDKUTEIBHOCTD
IepeMEILMBaHUS; COJIEBOM COCTaB BOJBI H €€ TeMIepaTypa; NpUpoaa NpuMeceH
(KONTOMAHBIE MM AUCHEPTHPOBAHHbIE); CUJIBI a/ire3HH, YAEpKHBAIOIHE YaCTH-
1ibl IPUMecCeii CBA3aHHBIMU MEXAY co0oil. Tak Bo3pacTaHUE KOHUEHTPAUUH IHA-
pOKapbOHATOB M XJIOPUAOB IOBBIIAET MPOYHOCTH (POPMHUPYIOIIUXCA XJIONBEB H,
Hao60poT, yBeIMYEHHE COAEPIKaHHS CYIb(aTOB NMOHMKaET ee. IIpu npUMEeHeHHH
TOPH30HTAIBHBIX OTCTOMHHKOB B CXEMaxX C peareHTHoi o6paboTkoi BOAbI peKo-
MEHJIyeTCsl YCTPOMCTBO KaMep XJIoNbeoOpa3oBaHus IuapaBindeckoro Tuna. s
OCBETJICHU BBICOKOMYTHBIX BOJ, IPY OOOCHOBaHHMH, JOIyCKaeTCs MPUMEHEHHE
Kamep XJIonbeoOpa3oBaHUsA MEXaHUYECKOTO THUIA.

B ropusoHTanbHBIX OTCTOMHHKAX THIAPaBIHYECKHE KaMephl XJ0Nbeobpa3o-
BaHHUA ClEAyeT MpelyCMaTpUBaTh CO CIOEM B3BELIEHHOIO OCafIKa, BUXPEBbIE U
Neperopoayarsle.

C BepTHKaNbHBIMU OTCTOMHMKAMHM KOHCTPYKTHBHO OOBEIUHAIOT BOZOBO-
POTHBIE Kamephl XJonbeobpaszoBanus. Ilepen paguagbHbIMH OTCTOMHHKAMH Ka-
MEphI HE YCTPaHBaIoT.

IIpx KonMYECTBE BCTPOEHHBIX B OTCTOMHHKM KaMep XJIONbeoOpa3oBaHHUA
MEHee LIECTH ClIeJyeT MpeJyCMaTpUBaTh OJHY PE3ePBHYIO.

7.2. Pacuem cmecumeneii
Pacyer cMecHTes BePTHKANLHOI0 (BHXPEBOr0) THIA

Jlnsd BOZOOYHCTHBIX KOMIUIEKCOB C OCBETIUTE/IIMU PEKOMEHIYIOTCS BEPTH-
KaJlbHbl€ (BUXPEBBIE) CMECUTENH B BUJC LIIMHAPUYECKOTO (WIH KBaJpaTHOro B
IUIaHe) pe3epByapa ¢ KOHMYECKOH (WIM MMpPaMMIaIbHOW) HIKHEH 4acThIO MpU
yrie HakiaoHa 30—45°. BHM3 kOHyca (WIHM MHpaMUABI) HOJBOIAT obOpabaThiBae-
MYIO BOAY CO CKOpOCTbIO 1,2-1,5 M/c M Tyma e, TONBKO C IPOTHUBOIMOIOXHOM
CTOPOHBI, YepE3 CeLHalbHble NaTpyOKH BBOJAAT pacTBOPhI peareHTos [8].

BepTukaibHbli (BUXpeBOH) CMECHTENb NIPUBEEH Ha puc. 7.1.
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Puc. 7.1. Beprukanabphblii (BUXpeBOi) CMeCHTeIb:

1 - Tpy6onpoBo moaa4H BOABI HA CMECHTENb; 2 - YCTPOHCTBO BBOJA peareHTa; 3 - Tpy6o-
MPOBOJ BBOJA pearcHTa; 4 - LHIHHAPHYECKas HIIH KBafpaTHasd YacTh CMECHTENS; 5 - KO-
HyCHas WIH MHpaMHIAIbHAasA 4acTh CMECHTEIIT; 6 - COOpHBIH kapMaH; 7 - 3aTOIUICHHEIE
oTBepcTus; 8 - mepenuBHOH TpydonpoBox; 9 - cetka; 10 - TpybonpoBoa ONOpOXKHEHHUS;
11 -Tpy6ompoBox oTBOAA BOARI; 12 - COOPHBIi JIOTOK

Jomyckaemas THApaBiIMueckas Harpy3ka Ha COOPYXEHHE He JOJDKHA IIpe-
BouaTh 1500 M/u.

Bpems npebbiBaHUs BOABI B CMECUTEINE JOIDKHO ObITh He Gonee 1,5—2 MuH.

IenTpanpHplii yroa O MEXAY HalKJIOHHBIMU CTEHKaMHU JOJDKEH COCTaBJIATh
30-45°.

INepeMeniuBaHye BOJbI B CMECHTEE HPOUCXOIUT 33 CUET M3MEHEHHA CKO-
POCTH BOCXOJSLIEro NOTOKA BOIBI NPY NEPEXOLE OT Y3KOH (HIDKHEH) K IIMPOKOH
(BepxHel) 4aCTH CMECHUTEJIA.

Bricota BerHCﬁ 4YacTU CMECUTEIA C BEPTHKAIBHBIMHA CTCHKaMH he JAO0JIK-

Ha coctaBaTh 1-1,5 M. CKOpOCTh BOCXOAJILIEr0 ABHXEHHS BOABI IIOA BOXO-
cOOpHBIM yCTpoOHCTBOM HoikHa ObiTh 30—40 MM/c, 6iaarozapss ueMy 4acTHLbI
peareHra HaxOAATCs BO B3BELICHHOM COCTOSHUM. OTBOA BOJBI M3 CMECHTENA
OpOU3BOAAT nepudepuitHbIM JIOTKOM CO cKopocThio 0,6 M/c, npipyaThiMU TpyOa-
MH WIH 3aTOIUIEHHON BOPOHKOM.

Pacyer cMecutens cBOAMTCH K ONpeNeeHHI0 I€OMETPUYECKUX DPa3MEPOB
YCTPOHCTBa, a TaKKe AUAMETPOB IOABOASAILETO M OTBOJHOIO TpyOONpOBOZOB,
COOpHBIX JIOTKOB, COOPHOTO KapMaHa M BeJETCs B CIETyIOLIeit mocieaoBaTelb-
HOCTH.
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PacueTHblit pacxol BOAbI MPUXOASALIEHCA HAa CMECUTEIM OINpeEsseTcs o
¢dopmyae:

O.= %, M/, (7.1)

rae () - pacxon BOAbl C Y4ETOM pacxoia Ha COGCTBEHHbIE HYX/bl CTAHLUH,

M*/d; 71 - KONHYECTBO CMECHTENIEI.
ITnowaas rOPU3OHTAIBHOTO CEYEHUA B BEPXHEH 4acTH CMECHTENA Ompese-
asercs no Gopmyse:

F _ , M, (7.2)

rae Vgy - CKopoCTb I0TOKaA BOJIbI HA OTMETKE COOPHOTO YCTPOHCTBA, M/4.

Pa3mep Kopryca B IUIaHE ONPEAEIETCS:
- A Kpyrioro no ¢popmyie:

D, (13)
rae Dy - nnamerp BepxHeil 4ACTH yCEYEHHOTO KOHYCa;
- U151 KBaJIpaTHOro 10 Gopmyie:
B=\F; ,m, (7.9

rae B - cropona Bepxueii 4acTi cMecHTeNs.
Pa3Meps! HIOKHEH YacTH CMECHUTEIIS ONPENESISIOTCS COIVIACHO pHC. 7.2a:

- ucnons3ys 3Havennas QO wu VTp [18], HaxomsT BHYTpeHHHMil IUaMeTp
NOJAIOLIEro TpyoonpoBoa;
- C Y4€TOM TOJILHHBI CTEHOK TPYOb! ONPENEIIAIOT €e HapYXKHbL uametp d, .

Torna rurommans HUKHEH YaCTH CMECHTENA B MECTE NPUMBIKAHHs IOAAIOLIE-
ro Tpy6ornpoBoja onpenensercs no Gopmynam:
- U1 KpYTJIOTO:

A2
f=l% fﬂ v (7.5)
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- Ul KBaJPaTHOTO:
b=d,, f=b v (7.6)

roe b - CTOpOHa HHXKHEH YaCTH CMECHTEIS.

|
V
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\
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PN

Puc. 7.2a. HHKHAR YaCTh BUXPEBOr0 CMECHTEJIS:
1 - TpybonpoBo mogayu BOAB! Ha CMECHTENb; 2 - KOHYCHasl HIH THpaMHAaIbHas 9acTh
CMECHTENA

___..___..___4@_____.._____.
s

Puc. 7.26. Cucrema cGopa ¥ 0TBO1a BOAbI BHXPEBOI0 CMECHTeJIS:
1 - c6opHBIit JIOTOK; 2 - ceTka; 3 - cOOpHbIi kapMaH; 4 - Tpy6onpoBoa 0TBOAA BOIBI
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BeIcoTa HIXKHEl YaCTH CMECHUTENs Onpeaelsercs o popmynam:
- IUI YCEUEHHOr0 KOHYca:

hy = M, 7.7

rie R v v - paavychl BepxHeil W HIKHEH 4YacTell yCE4EeHHOro KOHYCa, M;
Ol - LEHTPAJIBHBIH YTOJI MEXAY HAKJIOHHBIMH CTEHKaMH;
- IJ1 YCEUEHHOH MUpaMuUJIbL:

B—b

hy == 7.8)
2te %
&7

OGbem HwxkHell yacTn cMecutens Wy, paccuntsiBaercs no popmynam:
- 71 YCEYEHHOTOo KOHYyca:

1
WH:-3—-n-hH~(R2+R-r+r2),M3; (7.9)
- JUIA YCEYEHHOM MUpaMub!:

WH=%-hﬂ-(FB+f+,/FB-f),M3 (7.10)

ITonHbli 06Bb€M CMECUTENA PaCCUUTHIBAETCA MO dopMyIe:

W=%, 3 (7.11)

rae QC - MOMHBIA YacoBO#l pacxoA BOABI, [OJABAEMOH Ha CMECHUTENb, M/

! - BpeMs npeObIBaHUA BOABI B CMECUTENE, MHH.
O6BeM BepxHeil YacTH cMeCHUTeNs ONpeeNsioT no Gopmyie:

Wy =W —W,. (7.12)

BbICO'I'y BerHeﬁ YaCTH CMECUTEJIA PACCUYUTHIBAIOT 10 BBIPAXECHUIO!
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hy =‘%,M. (7.13)
FB

Ecnu pacCyuTaHHas BEIM4YUHA hB HE YKJIaJbIBa€TCsA B IPEACIIBI OT 1,0 A0

1,5 M, TO pacuyeT BBINOJHACTCA CHOBA. MI3MeHAs 3HaYeHHUs LEHTPAIBHOIO yria Ol
MEXIy HaKJIOHHBIMHU CTeHKaMH B npezenax 30-45° u Bpems npe6GbIBaHUA BOIH! B

cMecuTene ot 1,5 1o 2 MUH, HE0OX0AUMO NOOUTHCSA 3HAYEHHA hB B IIpejenax oT

1,0 no 1,5 m.
BericoTa cMecuten onpenensercs no GopMmyie:

h=hy+h;+h

s M (7.14)

rae A — BBICOTA CTPOMTENBHOrO 6OpTa, IPMHHMaeMas paBHoii 0,3-0,5 M.
ctp

Torna monHas BEICOTa CMECUTENS ornpenendaeTcs no (bOpMyJICZ

H=h+h_w, (7.15)

rue hK - KOHCTPYKTUBHBIH pa3Mep npuHuMaeTcs paBHbIM 03-0,5 M.

JXuBoe ceueHue MOTOKa BOABI B COOpHOM JoTKE (pHUc. 7.26) onpexnensercs
o ¢opmyune:

ol =——QC——,M2, (7.16)
v, -3600

rae O = 7C-, M’/ (YCIIOBHO IIPMHMMAETCS, YTO OTOK BOMbI, MPOTEKAIONIMIA

1O JIOTKaM, [EIMTCS Ha [Ba MapaLIeiIbHbIX NMOTOKA); V) - CKOpOCTH II0TOKE B
cbopHoM noTke (npuHuMaercs 0,6 M/c).
Jlns onpesieneHus CiyGuHbl NOTOKA BOAb A B JIOTKE 3a[aeMCs LUIMPUHOM

notka by . IIupuHa NOTKa IPMHHMAETCH KOHCTPYKTHBHO B 3aBUCHMOCTH OT YC-

JIOBHI: =300 mm, bnmax =800 mm. Torna A 1 ONpEAEHTCA IO popMye:

JImin

hy =—2% M (7.17)
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JIHO 510TKa BBINONHsETCSA € YKIOHOM [ = 0,02 B cTOpoHY CO0pHOro KapMaHa.
Inowaas BCex 3aTOIUICHHBIX OTBEPCTHH ONpeeiercs o gopmyJie:

F, =—Q—C—,M2, (7.18)
v, -3600

rae V- ckopoCTh ABHKEHHs BOJBI 4epe3 OTBEPCTHS (V, =1wmk).
O611ee KOIMYECTBO OTBEPCTHIH pacCUUThIBAaETCA MO GopMye:

F,
n, =—-, wr, (7.19)

fo

rae f, - IIOWaAs ONHOro OTBEPCTH, M.
Llar Mexay ocsiMU OTBEPCTHI onpeessercs o gpopmye:

S, = P . (7.20)
n,

rae P - cMouennsiii nepumerp cMecutens, M.

Pa3smepbl cOOpHOro KapMaHa MPHHUMAIOTCA KOHCTPYKTHBHO. COOpHBIi
KapMaH JJOJDKeH 00ecreyuTh: OTBOA BOJbl Ha IIOCIEIYIOLEE COOPYXEHHE, KOH-
CTPYKTUBHOE OQOpMIIEHHE NPHUMBIKAHHUS OTBOJHOTO TPYOONpPOBOZA, CO3HATh
HEOOXOAUMBIH MOANIOP BOJBI.

Ilpu pabore (GUILTPOB C NMOCTOAHHOH CKOPOCTHIO (DMIBTPOBaHHUSA MOCIE
pacyeTa OYHUCTHBIX COOPYXEHHH HEOOXOAUMO YYECTh MOBBHIILIEHHE YPOBHA BOZBI
B CMECHTeJIe NpH NPOMBIBKE (IIBTPOB WIM KOHTAKTHBIX OCBETIMTENEH. Ypo-

BEHb BOJbI B CMECHUTEIIC IMOBBICUTCA HAa BCIUYUHY h IIPpA 3TOM OH HOJDKCH

aomn ?

HAaXOJUThCS HHXKE KPOMKH NIEPEIUBHON TPYOBI:

W/

hnon:ZF’

rae ZF - CyMMapHas Iowans (GUIbTPOB NPUHUMAIOLIMX JOMOJHUTEIbHbIH

M, (7.21)

/ .
o6bem Boztbl Tipu mpoMbiBke, M, W' - 06beM BOJIbI, HAKATUTHBAIOWIMICA 33 BPe-
Ms OJHOM onepaLuu NpU NPOMbIBKE QUIIBTpA.

JlononxauTensHpI 00BEM BOABI OlpesensieTcs no popmye:
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W = 9 v (7.22)
t-60

rae (J, - 4acoBOWl pacxoi BOBI, NPHXOJAIIMHACA HAa ONMH (MWIBTD, M/d;
! — BpeMms, 3aTpayuBaEMOE Ha IPOMBIBKY U IIPOCTOH (UIIBTPa, MUH.

Pacuer AbIPYATOr0 CMECHTEJIA

JplpuaTlii cMecCHUTENb MpeNcTaBiIsieT Co0O0H Kene300eTOHHBIA JIOTOK,
06BIYHO C TpeMs BEpPTHKAIBHBIMU IEPErOPOAKAMH, YCTAHOBIEHHBIMH IIEpPIIEH/IU-
KYJIIDHO ABHXKCHHIO BOJBI H CHAOXEHHBIMH OTBEPCTHUAMM, PACIIONIOXEHHEIMH B
HECKOJIBKO psanoB (puc. 7.3). [IpuMeHsIOTCS JbIpYaThle CMECHTENM HA CTAHLMAX
BOJOIMOATOTOBKU MPOU3BOAUTENBHOCTEIO 10 20—24 ThIC. M3/C)’l‘ [9]. Britekaro-
1K€ U3 OTBEPCTHH CTPYH BOABI CO3JAI0T OOJBHIOE YHUCIO MENKUX 3aBUXPEHHH B
JIOTKE CMECHTEJIA, YTO COCOOCTBYET 3¢ (PEKTHBHOMY CMEIUECHHIO BBOAUMLIX pea-
reHToB ¢ o0pabarbiBaeMoii Boxoi. C LENb0 UCKIIOUEHHS HACHILIEHHS BOABI Iy-
3bIPbKaMU BO3JyXa NPEAYyCMAaTPUBAIOT 3aTOIUIEHUE BEPXHUX PALOB OTBEPCTHUil B
neperopozkax Ha riay6uty 0,1-0,15 M. CkopocTh ABHXEHUs BOABI B OTBEPCTHAX
[IEPEropoioK NMPUHUMAIOT paBHOM 1 M/c. Pacuer gpIpyaTeix cMecHTeNei NpoBo-
JAT B CIIEAYIOLIEM MOPSIKE.

Yucno BepTUKAIBHBIX ABIPYATHIX EPErOPOAOK NIPHHUMAIOT He boJiee Tpex.

Puc. 7.3. JIpIpuaThlii CMeCHTeJIb:
1 - Tpy6onpoBo moxa4H BOABI Ha CMECUTEIb; 2 - TPYOONPOBO BBOJA PEareHTOB;
3 - npIpyaThie MEperoponky; 4 - Tpy6onmpoBo OTBOAA BOIbL; S - MEPENHBHOM KapMaH
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3amaemca riay6unoit motoxka Boabl /H B KoHue cmecutens (0GbIYHO
H =0,4-0,5 m).
Pacxox Bozs! Ha oauH cMecutens O onpeaesercs 1o popmyie:

O = ~Q—, M/, (7.23)
n

rae () - NOnHBIA Pacxof BOJB! HA CTAHLMH C Y4ETOM COGCTBEHHbBIX HYXKHA CTaH-

1w, M/9; 7 - KOJTMYECTBO CMECHTEEH.
HlupuHa 50TKa Ompenensercs MO0 CKOPOCTH IBKXKEHHS BOJAbI, KOTOPYIO

npunumatot ¥V, 2 0,6 m/c.
Torja WKMpPHHA JOTKA ONpeeHTCs [0 popmyJie:
_ Fou

B = H .M, (7.24)

rae Fy, — IIomass CMOYEHHOTO CeUeHN s CMECHTENS, M.
ITnowans CMOYEHHOr0 CEYEHUS CMECHTENS OnpenendeTcs no Gpopmye:

QC 2
F.=—2t _ \2 7.25
M=y 3600 (723

PaccrosHus Mexay neperopoakaMu NPHHUMAIOTCA HE MEHbBLIE IIMPUHBI
JIOTKA.

3ajaoTcs AuaMeTpaMu oTBepcTHii d, B Meperopoikax B npeaenax: 20 MM

- A CTaHUuH HeGonbIoi npou3BoaurensHocTy; 100 MM - Juia cTaHUMi npous-
BOJHMTENBHOCTHI0 >20000 M*/cyT.
Yucio oTBEpCTHiA B KaXKJOH Neperopoaxe onpeaensiercs no popmyie:

40

= —, T, 7.26
AT (7.26)

n

rae V, - ckopocts aBuxenus Boasl B otBeperuax (Vy =1 m/c); d, - nuamerp

OTBEPCTUH, M.

OTBepcTHs pacrmonaraloT Ha 3aTOIUICHHOH BOJOH YacTH Neperopoaku.
Bepxuuii pax orBepcTHii momkeH ObiTh Ha riuybuse 0,1-0,15 m. CymmapHas
IUIOLIaJb OTBEPCTHH B KaXKAOH Ieperopoixe He JO/pkHa npesbimath 30% ee
paboueii mwiowany.
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IloTepss Hamopa HpH NPOXOXKACHHH BOABI YEpPEe3 OTBEPCTHS MEPEropOIKH
onpenensercs 1o popmyie:

2
h 7, ~ M, (7.27)

2-g-pn
rae g =9,81; W - koapduMeHT pacxoaa, 3aBUCAILMI OT OTHOIIEHUS TUaMeTpa
OTBEPCTHUA do K TOJILHMHE MEPEeropoiku, npuHumaercs B npepenax 0,65 - 0,75
(L=0,65mpu d, /=2 un=0,75npu d,/d=1).
YpoBeHb BOJIbI MEXY TPEThel U BTOpOi neperoponkamu |, Mexay BTo-

poii u nepsoit H , ompejensercs no popmyJam:
H =H+h, (7.28)
H,=H+2h,m (7.29)

O611as BEICOTa CMECUTENA ONpeacIIeTCA 10 BRIPAXCHHUIO:

H,=H,+h+h_.,u (7.30)

CTp ’ L
rae hCTp - BBICOTA CTpoHTeNsHOrO 60opTa npuHumMaercs 0,3 - 0,5 M.

Pacuer cMecHTensA neperopoa4yaToro Tuna

[Teperopomuathlit cCMECHTENDb MPEACTABIAET COOOI Kkee300€TOHHBIN TOTOK
C TpeMs NeperopoJKaMu, UMEOLUMH OTBEPCTUA A1 IPOX0Aa Boabl. B nepBoii 1
TpeTheil IeperopojiKax MPOXOAbl PACIOJAraloTcs B LEHTpE, a B CPEIHEH - [Ba
60KOBBIX NPOXOZa Y CTEHOK JIoTKa (puc. 7.4). [IpoxoxxaeHue NoToka BOAbI uepes
TaKuMe INPOXOAbl B IIEPErOPOJKAaX BBI3HIBAET M3MEHEHHE HANpaBiCHHWsA €ro JIBH-
JKEHUS B IpefieNiax JIOTKA, a MOBHILEHHbIE CKOPOCTH JIBMXXKEHUA BOIBI B IPOXO-
Jlax CO3Jal0T 3aBUXPEHMS, CIIOCOOCTBYIOIIME PABHOMEPHOMY U IOJHOMY CMeLle-
HHIO BBOAHMOTO peareHTa ¢ 06pabarsiBaeMoi BOIOH.

BepxHsis KpOMKa NpPOXOHOB MAO/DKHA OBITH 3aTOIUIEHHOM Ha IiIyOUHY

/l3 =0,1-0,15 M B HenAx NpenoTBpaLEHHUs 3aCaChIBAHUS BO3MyXa.
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Puc. 7.4. Ileperoponyarsblii CMeCHTeJIb:
1 - Tpy6onpoBoa moaauH BOAbI HA CMECHTENb; 2 - IEPEIMBHASA KaMepa; 3 - IepeIUBHOM
TpyOonpoBox; 4 - Neperopoaky; 5 - poXos! U BOJLI B EPEropoJikax; 6 - Tpybonpo-
BOJ BBOJa peareHTa

Pacuer neperopog4aToro cMecuTes NpOBOAUTCA B CIEAyIoLIeM nopsaxe [9].
YucI10 BEpTUKAIBHBIX IEPErOPONOK IPUHUMAIOT He Ooee Tpex.

Pacxon Boas! Ha ouH cMecutens (J. ONpenensior no ¢popmyie:

Oc= Q , M/, (7.31)
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rae () - NOMHBIHA PacXOX BOAbI HA CTAHLUHU C yYETOM COOCTBEHHBIX HYX/ CTaH-
MK, M/4; 7 - KONUYECTBO CMECUTENIEH.

3ajaroTcs ry6MHOM MOTOKA BOALI B KOHIE cMecuTens (o6biuno A = 0,4
0,6 M).

Illupuna notka B onpenensercs no CKOPOCTU JABMKEHHA BOJIBI, KOTOPYIO
NPUHUMAIOT Vn 20,6 M/c. Torna mMpUHa JIOTKA ONPEREIUTCs 10 HopMyJie:

B= F;[M M, (7.32)

rae FCM - Ijiom@aabs CMOYCHHOr0o CCYCHHUs CMECUTECIIA, M2, onpeacmsieMas U3

Oc
v, -3600

PaccTosHIA Mexay neperopoaKaMy NPUHUMAIOTCS PABHBIMM JBOHHOMH LIK-
pHUHE JIOTKA.

Boipaxenns Fy =

IToteps Hamopa B KaXJOM IIPOXOJe /’tc npuHuMaercs pasHo#t 0,13-0,15 M

TP CKOPOCTH ABWXEHHs BOAbI B ripoemax V' =1 m/c.

Ypoaem: BOJABl B KaXIOM IOCJIECAYIOLIEM IIPOEME H3-3a IIOTEPh HAIopa
YMEHBIIACTCA. HIIX CHI)KCHMAA CKOPOCTH IABMOXKCHHUA BOAb! LIMPpHHA MPOEMOB

HOIDKHA yBenM4uBaThes. Illnpuna kaxzoro npoema by ompenensercs no ¢pop-
MyJie:

by = _ O M, (7.33)

T M -KONMYECTBO POXOJIOB B neperopoake; Ay = H — h, - Bbicota npoxoza, M.

BricoTa c1ost BOJbl Iepel Kax0# Neperopoakoil onpeneniercs U3 Bblpa-
HEHHUIH:
- IepeA epBOJi NeperopoaKkoi (B KOHLE CMECUTENS):

H=04-0,6,m,
- Iiepe i BTOPOH NeperopojKoii:

H =H+h, M,
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- IepeXl TPeTheil IeperopoaKoii:

H,=H+2h_ M,
- lepen nepeaHei CTeHKON CMECHTENA:
H,=H+3h,, .
BeicoTa nepenueit (mepenuBHON) CTEHKH CMECUTEINS IIPUHUMAETCS péauoﬁ

H,=H,+h, W, (7.34)

rue hn — MpeBbILIEHHE BOJOCIMBA Hajl pacueTHHIM ypoBHeM BojbI (0,1-0,2 m).

OO0u1as BEICOTa CMECUTEN ONPENSIIAECTCA:

H,=H +h (7.35)

c'rp ’ M’
rue hm.p — BBICOTa cTpoHTeabHOro 6opra (0,3-0,5 m).

PacyeT MeXaHHYe€CKOr0 CMeCHTesl MPONEJJICPHOro THNAa

[IpuHIMI JEHCTBUA MEXaHUYECKOTO CMECHTENI IPOIE/UIEPHOTO THMA
(puc. 7.5) OCHOBaH Ha IOCTYIATEJIbHO-BPAILATENLHOM IBMXXEHHH BOABI, CO00-
1aeMO el IPoNesUIepOM BUHTOBOIO THIIA.

Pacuer MexaHHYECKOr0 CMECHTENA CBOAHTCA K ONMpPEAENeHUI0 o0bema Ka-
Mephbl, MOIIHOCTH U AHAMETPa MELIAIKU U OCYIIECTBIACTCA B CIEAYIOLIEM IIO-

psKe.
YacoBas IPOM3BOJMTENBHOCTh OHOTO cmecutens (J. ompeaensiercs mo

dopmyne:

Q. =—,MN, (7.36)

rae Q - 4acoBas IMPOHU3BOAUTECIBHOCTD CTAHILUU C YYECTOM COOCTBEHHBIX HYX1,
M3/'-I; 7 - KOJJMYECTBO CMECHUTEIICH.
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Puc. 7.5. MexaHn4ecKHii cMecHTeJIb PONEJIJIEPHOro THIA:
1 - Tpy6ONpOBOX IMOKAYH BOMIBI HA CMECHTENb; 2 - TPYOONPOBOI BBOJA PEarcHTOB;
3 - aneKTpOABHTaTEIb; 4 - JIONACTHOMH BHHT; 5 - TpYOOIPOBOJ OTBOJA BOJBI CO CMECHTEJIS;
6 - cMecHTENbHAA KaMepa

O6BeM pe3epByapa CMECUTENBHOM KaMepsl W mpUHUMAETCs paBHBIM 1-2-
MHHYTHOMY Pac4eTHOMY PacXoIy BOJBI H OIpeAeaseTcs o GopMyie:

W=Qc't 3

M, 7.37
60 (7.37)

rae ! - BpeMs npeObIBaHUs BOJbI B pe3epByape CMECUTENbHOM KaMepbl, MUH.
KonunuectBo mpocacsiBaeMoii pone/uiepoM BoJbl B CMECHTENE 33 OJIHY Ce-
KyHJIY olipezienseTcs 1o gpopmye:

Wz

= , M/c, 7.38
1600 (73%)

On

rae Z - Bojmoo6MeH B CMECHTENILHOM KaMepe 3a OJHY MUHYTY (IpHHUMAIOT S - 10).
ITnowans, oxBaueHHas nponesiepoM, 6yaer papHa:
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F = -Q—”-—, M, (7.39)

rae V,, - ckopocTk mpocachiBaHMs BOBI Yepe3 nponemiep (mpuHuMaercs 1,5 -

2,0 m/c).
JuameTp npomnesuiepa onpeaensercs 1no Gpopmyie:

p=|2F (7.40)
094-p

Hamnop, pa3suBaeMblii pomnesUIepoM, onpeensercs no hopmyie:

2
Hzi(lw o ]M (7.41)
Nn 2-g

rae Mg — ruapasaudeckuid KI1J[ nponennepa, pasHblii 0,8-0,9; h- IIOTEPH Ha-

mopa B MECTHBIX CONNPOTUBJIICHUAX, IPUHUMAKOTCA 0,2 M.
Mo1IHOCTB Ha OCH npomneijuiepa onpeaAcsi€ICsa U3 BbIPAXKCHUA:

N, = igﬂi, kB, (7.42)
Mo

rae M, — KIIJ] nponemnnepa, pasusii 0,7-0,8.
MOoLIHOCTB 3/1€KTPOMOTOpa OIpeaessercs o popMyie:

Ny = —N—O, kBT, (7.43)

rae T]M - KHII nepeaayu OT MOTopa K MELIAJIKE (HpPlHI/[MaCTCX B 3aBUCHUMOCTH

0T TUNa nepenayu B npexpenax 0,6 - 0,95).
Yucno 060poToB nporneiepa onpeaesercs no gopmyie:

27,2V,

= F— , 00/MHH, (7.44)
tgp-cos’ @

Ny

rae (p - yroja HaKJIOHA JIONIACTH BHHTA (IIPUHUMAETCs PaBHbIM 22°).
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7.3. Pacuem xamep xnonveobpa3zoeanus
BcTpoeHHble KaMephbl XJI0NMbe0OPa30BaHMS CO CJI0€M B3BELIEHHOI0 0CaIKa

B mpakTHKe OYMCTKM BOJBI CPEAHEH MYTHOCTH M MYTHBIX BOJ 3HAYMTEJb-
HO€ paclpOCTpaHEHHE IOJYYHIH BCTPOECHHBIE KaMephl XJIONbeoOpa3oBaHUA CO
ClI0EM B3BELUCHHOIO ocanka. MX ycTpauBalOT HENOCPEINCTBEHHO B INEpeAHe
4aCTU FOPU30HTATIBHBIX OTCTOHHHUKOB.

Kamepn! npencTaBitioT co0od NpsMOYTrosbHbIE XKene300€TOHHbIE pe3ep-
Byapbl (puc. 7.6) ¢ BepTUKaJIbHBIMH IONEPEYHBIMH MEPEropoaKaMHu H MUPaMu-
JaNbHO-TPeOEHYaThIM JHUILEM.

PacnipeneneHue BoAbl MO IUIOL[AJX KaMepbl XJIONbeOOpa3oBaHUS CO B3Be-
IIEHHBIM OCAJKOM IPEIYCMAaTPUBAIOT C IOMOIUBI0 HANOPHBIX NepdopUpoBaH-
HBIX TpyO C OTBEPCTHSAMHM, HANpaBIEHHBIMH BHH3 MO yriom 45°. PaccrosHue
Mexay nepopUpOBaHHBIMU TpYOaMyu peKOMEHIyeTCs NPUHUMATD 2 M, OT CTeH-
KU KaMmephl - 1 M.

CKOpOCTb IBMXXEHHUS BOABI B HAYaJle PaCIPEASTUTENbHBIX TPYO NPUHUMAIOT
0,5-0,6 M/c, wiomans orBepctuit 30—40% mromanu cCeYeHUs paclpeacIUTelIb-
HOif TpyObl, IHaMeTp OTBEPCTHH - HE MeHee 25 MM.

CKOpOCTh BOCXOZAIIEro IOTOKAa BOAbBI cienyer npuuumars 0,65-1,6 Mm/c
IpH OCBETJIEHHU BOJ cpemHed MyTHOCTH H 0,8-2,2 MM/C IIpH OCBET/ICHUH MYT-
HbIX BoA. IIpu JaHHBIX CKOpOCTAX oOpa3dyercs U MOANCP)KUBAETCS BO B3BEILCH-
HOM COCTOSHHM CJIOH OCaJKa BBICOTOIM He MeHee 2 M, YaCTHIbI KOTOPOro sBJsi-
I0TCS LIEHTPaMH Koarynsiuuu. Bpems mpeObIBaHUsS BOJb! B KaMepe XJIONbeoOpa-
30BaHUA COCTABJIAET, Kak mpaBuiio, 20-50 MuH.

OTBOX BOJBI U3 KaMep XJIONbeoOpa3oBaHUs B OTCTOMHUKM OCYIIECTBIIACTCH
IIpH CKOPOCTH JBIKEHHUA BoAbl He 6Gosee 0,1 mM/c wia myTHbIx Box u 0,05 M/c -
UL LBETHBIX BoA. Ha BxoJe BoJbl B OTCTOHHUK ClIEAYET YCTaHABIMBAaTh IOJ-
BECHYIO IIEPEropoiKy, NOIpyXeHHyl0 Ha 1/4 BblcoThl oTcToiHHKA. CKOpOCTH
JBIDKEHHS BOJBI MEXIY CTEHKOI 1 neperopoakoii - He 6osee 0,03 m/c.
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Puc. 7.6. BcTpoeHHast KaMepa XJ10IIbeoOPa30BaHHA CO CJ10eM B3BeLIEHHOI0 0CaKa:
1 - nonaya Bozsl; 2 - TpyOOMpPOBO OMOPOXKHEHHUS; 3 - KaMepa XJIONbeoOpa3oBaHus;
4 - nonepeyHbIe MEPEropoaKH; 5 - BOXOCIMB; 6 - MOIYHOrpyXKHas Neperopoaxa; 7 - ropu-
30HTaJIbHBIH OTCTOMHUK; 8 - BomopacnpeaenuTenbHble TpYObI; 9 - copoc ocagka u3 oT-
CTOHHHKA

Pacuer xamep xJI0nbe0OpPa3OBaHMUA CO CIOEM B3BELIEHHOTO OCaJKa, BCTPO-
€HHbIX B IOPH30HTAIbHbIE OTCTOMHHKH, PEKOMEHAYETCS BECTH B CIEAyHOLIEH
nocnenoBarenbHocTH [9, 10].

[Inomwamp B IU1aHe BceX KaMep XJIONbeoOpasoBaHUA  ONpEAENACTCS IO

¢opmyane:
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F=—2s o (7.45)
3600-V
IZie g, - 4acoBOi Pacxos BOIEL, M/4; V' - CKOPOCT BOCXOZSILIENO NOTOKA BOMIbI, M/C.

IlIupuHa xamep U HX KOJHYECTBO AOJDKHBI ObITh YBA3aHBI C pa3MepaMHu U
KOJIMYECTBOM OTCTOMHMKOB.
ITnomane 0qHOM KaMephl COCTABUT:

Fi=F:N, (7.46)

rne N p ~ UHCIO pabouux Kamep, IUT.

JuHa kaMephbl ONPERESIAETCS 10 BBIPAKEHHIO:
L=F :B,6w, (7.47)

rae B - mvpuna xamepsl, M (IPUHAMAETCS PABHOM LIMPUHE OTCTOHHHUKA).
Pa6o4ylo BbICOTY KaMephl IPUHUMAIOT PaBHOU IiyOHHE OTCTOMHMKA, C y4e-
TOM IPEBBIIEHUS YPOBHS BOJBI B KAMEPE XJI0Nbe0Opa3oBaHus:

H =H,+h,w, (7.48)

rne H p - CPeAmsid IIyOMHa OTCTOMHHKA; h - npesbinIeHMe YPOBHSA BOABI B Ka-

mepe (4 ~0,05 m).

INonHast BEICOTa KaMeph! XJI0Ibe0Opa3oBaHus IPUHUMAETCS PaBHOH BBICOTE
OTCTOMHUKA.

Bpems npebbiBaHus BOAB! B KaMepe B CPEJHEM COCTABUT:

H,
UH. (7.49)

l=——— ,M
60-V

Pacxoz BoAbl, NPHXOAAILHKICA HA KaXIYI0O KaMEpY, COCTaBUT:

q,
=—T4 e 7.50
G=3ew (7.50)

P
JlHue KOHCTPYKTHBHO BBIIOJIHAETCS NUpaMHIalbHO-rpebeHdaThiM. Pac-

NpeneeHue BOJbl 110 IUIOILAAH KaMephl XJIONbeoOpa3oBaHHA NpeXyCMaTPUBAET-
s C MOMOLIBIO NEPHOPHPOBAHHBIX TPYO C OTBEPCTUAMHM, HANPABJICHHBIMH BHH3

95



nox yriioM 45°. PaccrosHue Mexay TpyOaMH PEKOMEHAYETCA 2 M, OT CTEH KaMep
- Im. Pacxoa BoJbl, IPUXOAALUMIACS Ha OOHY TPYOY, COCTaBHT:

9y =9, in, . (7.51)

ITnoutans OTBepCTHit B CTEHKaX TpyObl npuHHUMaeTcs paBHOH 30-40% ruio-
LIaay €€ MONEePEeYHOro CE4eHHs, YTO COCTABUT:

. 2
S =03 —0,4)—"4—D e 752

rae D — nuametp TpyGbi, M.
Tpu npunsToM MameTpe otsepcTwit (d o HE MeHee 25 MM M IUIoIaau ﬁ) , M)

HEeo6X0aUMOe KOIHYECTBO OTBEPCTHIL B KaX 10 Tpybe COCTaBUT:
ne=_ fo: [y, (7.53)

JlHO Kamep XJIONbeOOPa3OBaHUA y TOPLUEBBIX CTEHOK BBIIOJIHAETCHA C OTKO-
camu. lllar ocu oTBepcTHii COCTaBUT:

ly=2L":ny,m, (7.54)

rae L' -pabouas muHa pacnpenenuTe sHOro Tpy6ompoBosa.

OTBOX BOJB! M3 KaMeph! XJIonbeoOpazoBanus B orcToiinuk (puc. 7.7) mpe-
AyCMaTpUBAeTCsA 4epe3 3aTOIUICHHbIH BOAOCIMB. Bepx CTEHKH BOXOCIHBA pac-
[10JIaraeTcs HIKE YPOBHA BOJbI B KAMEpE Ha BENUYHHY:

ho=-_ (7.55)

3a CTEHKOH BOJOCIMBA IPOEKTUPYETCS NOJBECHAs IEPeropojka, OTKIO-
HAIOILAs OTOK BOAbl kKHU3Y. OHa morpyxaercsa Ha 1/4 BbICOTBI OTCTOMHHKA, YTO
COCTaBHUT:

h,=H_ :4,m (7.56)
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Puc. 7.7. Tlepexon kamMepsI XJ10be06pa3oBaHHsA B OTCTOHHHK:
1 - BomociuB; 2 - kaMepa XJI0nbe0Opa3oBaHus; 3 - MOJYNOrpy>KHas Ieperopoka;
4 - rOpH30HTANIbHBINA OTCTOMHHK

MuHHUMaNbHOE pacCTOsIHME MEXAY BONOCIMBOM U IIEPErOpOJKOH IpH Hau-
Gonplieit CKOPOCTH IBHXKEHHS BOJBI MEXIY HUMH PaBHO:

J=—% (7.57)

[IpUHHUMAETCA PacCTOAHHE MEXAY BOJAOCIMBOM H IEPETOPOAKOR [, , mpu

KOTOpPOM onpeaentercs GpakTuueckas CKOpOCTh

q
V, =—*%— M. 7.58
¢ B-ld) ¢ (7.58)

Jns ynydieHus TMAPaBIHYECKOrO PEeXUMa BOCXOMAALIErO MOTOKAa Ipeny-
CMaTPHBAIOTCA JIBE [IONEPEYHblE NIEPErOPOKH, PACCEKAIOIIUE KAMEPY Ha PaBHBIE
otaeneHus. s onopoxxHeHHs: kaMepbl IPHHUMAETCS CTOYHBIH TPYOOIIpOBOA.

HenocpencTBeHHblit KOHTpOIs ¥ HabmofeHHe 3a mpoueccoM (GopMHUpoBa-
HMA XJIONBEB BEAYTCS U3 CMOTPOBOIO NaBHIILOHA.

BuxpeBble kaMephl XJ10NIbe00Pa30BaAHUSA

OHHU BBHINOJIHAIOTCSA B BHIE XKeJIe300€TOHHBIX pe3epByapOB MHPaMUIAIbHO-
ro cedeHus. IIpuHIMN pabOTEI KaMepbl COCTOUT B [IEPEMEILIMBAHUM BOIbI NPHU €€
JBI)KEHUM CHHU3Y BBEPX 32 CYET 3HAYMTENbHOTO YMEHBIIEHHUS CKOPOCTH JBMXKeE-
HUSA, BBI3BAHHOI'O PE3KUM YBEIMYEHHEM ILIOILAJH IONIEPEYHOrO CEYEHHS.

OCHOBHBIM NPEUMYILECTBOM TaKOH KaMephl SBJLIETCS TO, YTO NPH HAIUYUU
BUXPEBOIO JBIKEHHA BOJABI B HEil mpolecc XJIONbeoOpa3oBaHUsA 3aKaHYUBAETCH

4 — 10041 o7



B 2—4 pa3sa OwicTpee, 4YeM B KaMepax JpYyroro THII4, YTO II03BOJIAET COOTBETCT-
BEHHO YMEHBUIUTh 00BEM KaMEpBI.

BuxpeBble KaMepbl XJI0nbeo0pa3oBaHus (pUcC.7.8) NPOEKTHPYIOTCS C BEPTH-
KaJIbHbIMH HAKJIOHHBIMH CTEHKaMH (YroJl MEeXJy CTEHKaMH ClleNyeT NPHHUMATh
B 3aBHCHMOCTH OT BBICOTHI Kamepbl B mpeznenax 50-70°). Bpems npeGbiBaHus
BOAbl B KaMepe NMPUHHUMAIOT 6—12 MUH (HWKHMH npelen - IJIA MYyTHBIX BOJ,
BEPXHHIl - JUI LIBETHBIX BOJ).

PexomenayeMas CKOpOCTh Bxonga Boasl B kameps! 0,7-1,2 m/c, ckopocTh
BOCXOJSILEr0 [OTOKA Ha BBIXOJE - 4—5 MM/C.

Z
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Puc. 7.8. BuxpeBasi kamepa XJ10nbeo0pa3oBaHHs:
1 - kamepa xJI0nbe0Opa3oBaHuU; 2 - BOAOCIHUB; 3 - MOJIYIIOTPY)KHAsA IEPEropoKa;
4 - TOpU30HTAJILHBIH OTCTOHHHUK; 5 - paclpeenuTeIbHbIN TPyOOIpOBOA; 6 - mogaya BOIbI
B KaMepy; 7 — yAaJlleHHe 0caJika U3 OTCTOHHHKA; 8 - OTIOPOXKHEHHE KaMephbl
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OTBOA BOJBI U3 KaMep XJIONbeoOpa3oBaHus B OTCTOWHUKM JOKEH OCYILe-
CTBJIATBECA TaKUM 00pa3oM, yToObl HE MPOMCXOAMIO paspylIeHUs CHOPMHUPO-
BaBIIMXCA XJonbeB. CKOpOCTh ABMXKEHHA BOJbl B COOpHBIX JIOTKax, TpyOax,
OTBEPCTHAX M HaJ BOJOCIMBAaMHU He JOJDKHA mpesslath 0,1 M/C A MyTHBIX
Boa U 0,05 M/c - 1A LBETHBIX BOA.

Pacuer kamep xJIonbeoOpa3oBaHUs BUXPEBOIO THIIA, BCTPOCHHBIX B IOpH-
30HTa/IbHblE OTCTOMHUKH, MOXHO BECTH B CIIEAYIOLIEH [0CIe0BaTENbHOCTH.

OO61wmuit 06beM KaMep onpeessercs no Gopmyie:

W= -q—g—o'-t-, M, (7.59)

e ¢, —4acoBoil pacxo/ BOMbI, M*/4a; [ — BpeMst IpeObIBAHMS BOIB! B KAMEPE, MUH.

KonuyectBo pabouux Kamep MPUHUMAETCS PaBHBIM YHCILY TOPH3OHTAIBHBIX
OTCTOHHUKOB. J[/IMHA KaMep M UX KOJHYECTBO YBSA3BIBAIOTCSA C pa3MepaMH U KO-
JINYECTBOM OTCTONHHUKOB.

CyMMapHas Iiomaip kKamep XJonbeoOpa3oBaHUS B BEPXHEM CEUEHUH OIl-
pexnensercs no gpopmye:

F=-2s_ (7.60)
3,6-V

rae V' — ckopocTh BOCXOZALIEro MOTOKA HA BBIXO/IE U3 KAMEPBI, MM/C.
ITnowmans oJHON KaMepsl ONPENENIACTCA U3 BHIPAXKECHUA:

F=F:N,,, (7.61)

rae N p — PACHETHOE YHCIIO Kamep, LIT.

Ilpu ajMHE CTOPOHB! KaMepbl, PaBHOH NIHPHHE OTCTOHHUKA, LIMPHHA KaMe-
PbI XJ10be0Opa3oBaHUs B BEPXHEM CEYEHHHU COCTABUT:

B=F :L,w, (7.62)

rae L — jinHa CTOPOHBI KaMepbl B YUCTOTE, M.
Harpyska 1o Bojie Ha oJjHy KaMepy ompeessercs 1o gopmyne:

) ql{
g, =—2— w. 7.63
) 3,6'Np ¢ ( )
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Pacnpenenenye BoAbl [0 IUTOLIAJH KaMephl XJIONbeOOPa30BaHUA OCYILECTB-
JIeTCs JBIPYaThiM TPYOONPOBOJAOM C OTBEPCTHSIMH, HANpaBICHHBIMU BHHU3 IIOJ
yriom 45°.

CyMmapHas IUIoLab OTBEPCTUI B OJHOH KaMepe COCTABUT:

S f =%,M2, (7.64)
0

rae V;, —CkopoCTb BBIXOAa BOJIbI U3 OTBEPCTHH, M/C.

Ilpu npunsToM mMametpe otBepetii (d, He Menee 25MM v wiowam f; , M)

Heo0XO0AUMOe KOJIMYECTBO OTBEPCTUI B TPyOOIIPOBOJE COCTABUT:

ne=Y f,: f,u. (7.65)

OTBepCTP[}I pacnojararoTCd B ILIAXMATHOM IIOPAAKE, PAaCCTOAHHE MEXAY
OCsIMH KOTOPBIX PaBHO:

Ly=2L":ny,m, (7.66)

rae L' - nmna pacnipenenutensHoro Tpy6onpososa, M.

Kameps! xionbeoOpa3oBaHHs NPUHUMAIOTCA KOMOMHHPOBAHHOIO THIIA: C
BEPTUKAIbHBIMU U HAKJOHHBIMU CTEHKaMH IO NPOJOJIBHOH ocH. BricoTa KoHU-
YecKOi YyacTH onpezensercs no ¢popmyie:

B-b

h =—— M, (7.67)
2tg2
2

rae B — mmpuua kaMepsl X101b€06pa30OBaHus B BEPXHEM CEYEHUH, M; D — miu-
PHHa KaMepbl 10 IHY, M; O — YTOJI MEXIYy HaKJIOHHBIMU CTEHKaMH, Ipajl.
OObeM KOHMYECKOH YyacTH kamepbl OyneT paBeH

w - B+D)h

g 5 L, (7.68)

Pabouuit 065eM OIHOM KaMepBl XJI0Mbe00Pa30BaHUA COCTABUT:

W,=W:N,, v (7.69)
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O6beM BepxHeii 4acTU KaMepbl C BEPTHUKAIBHBIMU CTEHKaMH PaBeH
— 3
W, =W, -W_ (7.70)

ITpu BBICOTE BEpTUKANBHOM CTEHKH, ONpeAeieMoii o Gopmyne:

", (7.71)
= , M. .
* B-L

Paboyas riybuna KkaMephl XJI0Nbe00pa30BaHNUI ONPEAEIUTCS:
H, =h +h u (7.72)
C y4eToM CTpoUTENLHOro 60pTa noaHas riybuHa KkaMmepsl Oyler paBHa:

H =H, +h,,m (1.73)

OtBoJ BOZBI U3 KaMephl XJIONbE0OPa30BaHHA B OTCTOHHHK IPEXyCMaTpHBa-
€TCs 4epe3 3aTOIUICHHBI BOZOCHMB. Bepx CTeHKM BOJOCIHMBA pacloJaraercs
HIDKE YPOBHA BOJIbI B KAMEPE Ha BEJIMYHHY:

ho=—I_ (7.74)

rac V; — CKOpPOCTH OTBOJA BOIBI, M/c.

3a CTeHKOH BOAOCIMBA MPOEKTUPYETCS IOABECHAs IEPeropoaxa, OTKIO-
HAIOLIAs IOTOK BOABbl K HU3y. OHa morpyxeHa Ha 1/4 BBICOTBI OTCTOHHHUKA, YTO
COCTaBUT:

h,=H, :4,m (7.75)

MuHuMansHOe pPacCTOAHUE MEXAY BOLOCIUBOM H HCpCFOpO)IKOﬁ IIpU HaU-
Oosbluei CKOPOCTH ABHXXECHUSA BOJABI MEXXIY HUMHU COCTABHUT:

1=-Te (7.76)

Ipu QaxTUUECKU NPUHATOM PACCTOSHUH MEXAY BOZOCIMBOM U IEPEropo-
KOH OIpeessioT AeHCTBUTENbHYIO CKOPOCTb:

101



v. =2 e (7.77)

rae ld) — IIPUHATOC PACCTOAHHUE MEXAY BOAOCIHBOM H IIEPETr 0pOIIKOi;I, M.

JUns yay4diueHHs THAPaBIHYECKOr0 PEXHMa BOCXOIALIETO IOTOKA Ipexy-
CMaTpHUBAIOT JIBE [ONEPEYHBIE MEPEropOAKH, PAaCCEKAIOIHe KaMepy Ha PaBHbIC
OTAEICHUS.

Jlnis HenocpeACTBEHHOTO KOHTPOJIA U HabioeHus 3a mpoueccoM (GopMu-
POBaHHs XJIONLEB [IPOEKTUPYETCS CMOTPOBO# NaBWIBOH. B Kaxnoii kamepe npe-
JyCMaTpUBaeTcs TPYOOIPOBO. OHOPOXKHEHHS.

IleperoponuaTtbie KaMepsl XJ10NMbeo6pa3oBaHUs

Ieperoponuaras kamepa XjJonbeoOpa3oBaHMsA, NPUMEHAEMas C TOPHU3OH-
TaJbHBIMU OTCTOMHUKAMU, MPEACTABIAET CO00H NPAMOYTOIbHBIH XKENe300€TOH-
HBII pe3epByap C neperopoaxkaMu, oopa3yromuMu 9—11 KOpuIOpOB IUPHHON HE
Mmenee 0,7 M. Boja B kaMepe MEJUICHHO NIEPEMEILUBAETCSA IIyTEM MHOIOKPAaTHOTO
HW3MEHEHHUS HanpaBlIeHHs NBH)KEHHUS B TOPU3OHTAIBHON WIH BEPTUKAILHOU
IUIOCKOCTH C YMEHbILIaommencs ckopocTeio. CKOpOCTh JBHXKEHHS BOJBI B KOPH-
nopax npuxumaror 0,2-0,3 m/c B Hauyane u 0,05-0,1M/c B KOHIE KaMephl 3a CUeT
YBEIHYEHUA WHPUHBI Kopuaopa. Iloaxirodas k paboTe TO WIM MHOE YHCIO KO-
PUIOPOB, MOXXHO PEryIUpOBaTh MPOAOJDKUTENBHOCTH IpeObiBaHus 00pabathi-
BaeMOM BOJIbl B KAMEPE B 3aBUCUMOCTH OT €€ KaueCTBa B IaHHBI NIEPHOA.

BpeMs npeObiBaHHs BOJbI B Kamepe XJIONbeoOpa3oBaHus ONpEAeIeTcs Mo
JAHHBIM TEXHOJOTHYECKOI0 aHalIu3a WIK U3 OINbITAa SKCIUTyaTalHU COOPYXKEHHUH,
paboTaomux B aHAJOIWYHBIX YCJIOBHUAX, OPHEHTHPOBOYHO PEKOMEHAYETCs MpH-
HuMaTh 20-30 MuH (MUHUMAaJIbHOE BPEMs - JJIS MYTHBIX BOJ, MaKCHMAJbHOE -
JUIS LIBETHBIX BOJ C HU3KOH TeMIIepaTypoi 3uMoii).

Jlonyckaercs IpUMEHEHUe IBYXITaXKHbIX KaMep.

Ilpu BBINONHEHUH PACUETHOH YacCTH ClEAyeT YYHTHIBATh MPUMBIKAHHE Ka-
Mepbl K TOPLEBO# 4aCTH FOPU3OHTAIBHBIX OTCTOHHUKOB, IO3TOMY €€ IJIMHY pe-
KOMEHJYETCs MPUHUMATh PaBHOW OOLIEH CTPOUTENBHOMN HIMPUHE OTCTOHHUKOB
(MM OTAENBbHOM CEKIHHU).

ITotepro Haropa Ha OJHOM [IOBOPOTE KaMePhI ONPEACIIAIOT 10 GopmyJie:

2
h= E)—V— , M, (7.78)
2g

rae & - xodp@uuueHT conpoTHBIEHHs, NIPUHUMAaeMbIi paBHeM 2,9; V- cko-
POCTb JBH)KEHUS BOJBI Ha IIOBOPOTE, M/C.

INoTepu Ha NMOBOPOTaX YYMTHIBAIOTCS IPH ONPEAEICHUU OOIMX NOTEph Ha-
ropa B KaMepe.
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I'naBa 8. O6paboTKa NPUPOTHBIX BOX OTCTAMBAHHEM
8.1. Hasnauenue u cywpocmos memooa omcmausanus

OTCTOMHUKY NpeaHa3HauyeHb! [UIA BBIJCICHUA U3 BOJABI OCHOBHOH MacChl
B3BECH I'DaBUTALIMOHHBIM OCAXKICHUEM YAaCTHL, UMEIOIHMX IUIOTHOCTH, OOJBIIYIO
YEeM IUIOTHOCTH BOJBL.

Bce coBpeMeHHbIE KOHCTPYKLIMM OTCTOWHUKOB, NPUMEHSAEMBIE JUIS OCBET-
JICHUS BOJBI, SBJAIOTCSA IPOTOYHBIMY, T.€. OCAXKIEHUE B3BECH B HUX NPOUCXOAUT
[PY HENIPEPHIBHOM JBIXKEHUU BOIBI OT BXOJa OTCTOMHHKA K €ro BhIXony. B 3Tux
YCIOBHAX JJIA TOTO, 4TOOBI OCaXXAEHHE B3BECH OBUIO BO3MOXHO, CKOPOCTH JBU-
JKEHHs BOJIBI B OTCTOMHHUKAX JOJDKHBI OBITH BeCbMa MaJibl. [Ipu 3TOM NOTOK mOY-
TU NOJHOCTBIO TEPSET CBOK TaK Ha3blBaEMYI0 «TPaHCIIOPTHPYIOUIYIO CIIOCO0-
HOCTb», OOYCIIOBIEHHYIO HMHTEHCUBHbIM TYpPOYJIEHTHBIM INE€PEMELIMBAHUEM.
OcaxeHue B3BECH B MIOTOKE, IBHXKYIIEMCS C BECbMa MaJlOi CKOPOCTBIO, TOYH-
HAETCA, C U3BECTHHIM NPHOMDKEHUEM, 3aKOHaM OCAKIEHHS B HEIOIBHXKHOM
00BeMe KUAKOCTH.

Ha BOIOMPOBOAHBIX OYMCTHBIX COOPYKEHMAX UL OCAKICHUS B3BECH HUC-
NOJb3YIOT TOPU3OHTANBHbIE, BEPTUKAIBHBIC, B OTHACIBHBIX CIy4asX - pajqdalib-
Hble OTCTOMHUKY [9-11].

1 ocBeTIeHUA BHICOKOMYTHBIX BOJ CJIEAYeT NpPEeXyCMaTpHBaTh ABYXCTY-
NEHYaTOe OTCTauBaHHE C OOpabOTKON BOJBI peareHTaMu Iepel OTCTOHHUKaMHU
NepBOi U BTOpOH CTyneHed. B kauecTBe OTCTOHHUKOB IEPBOMl CTYNEHH PEKo-
MEHAYETCS IPUMEHATh paJHalbHbIe OTCTOMHUKH CO CKpeOKaMu Ha BPaIL@IOLIHX-
ca ¢epmax HIM TOPH3OHTANBHBIE OTCTOMHMKH C LENHBIMH CKPEOKOBBIMH
MEXaHU3MaMHU.

Kameps! xsonpeo6pa3oBanus B FOPH30HTAIBHBIX OTCTOMHUKAX MPH OCBET-
JICHUH BHICOKOMYTHBIX BOJ, KaK MPAaBUIIO, IPUHUMAIOT MEXaHHYECKOIO TUIIA.

8.2. Koncmpykyuu omcmouHukoe u ux paciem
T'opn3onTanbHble OTCTOHHUKM

I'opusonTanpHbli 0TCTOHHHK (pHc. 8.1) npexacrasiser coboil xene3006eToH-
HbI NPAMOYTOJIBHBIA B IUIAHE pE3epByap C IUIOCKUM INEPEKPLITHEM H HAKJIOH-
HBIM JHOM, 4TO obzeryaer ero o4ucTky. OH MOXeT ObITh OJHO - WIH ABYXITaX-
HbeIM. OTCTOHHHK 000pyIyeTcs BOAOPACIPEENUTEIbHBIM U BOTOCOOPHBIM YCT-
poiicTBamu, TpybonpoBoaamu sl IOABOJA OCBETIAEMO# Boxb! (IpU HeobXxonu-
MOCTH) 4 OTBOJa OCBETJICHHOM BOJIbI, a TAKXKE CUCTEMOI yAaleHUs 0CalKa.

J1s rOpU30HTaNbHBIX OTCTOMHHKOB B KIMMAaTUYECKUX paloHax ¢ Npojaoi-
JKUTEJIbHBIMH IIEPHOAAMH YCTOHYMBBIX MHHYCOBBIX TEMIIEpAaTyp HpeXyCMaTpH-
BAKOT YTEIUIEHUE HapYXHBIX CTEH B BUJE 00BaJIOBKH rpyHTOM. B KauecTBe yren-
JIMTENe! U1 MEepPEeKPbITHI MOI'YT HPUMEHATHCA UCKYCCTBEHHBIE MaTEpHaIbl HIIH
TPYHT BbICOTOH cnos He MeHee 0,5 M.
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Puc. 8.1. 'opu30HTANBHBIA OTCTOHHHUK:
1- kamepa xJ10mbe0Opa3oBaHus; 2 - BOXOCIHB; 3 - MOJYNOrpY)KHas MEeperopoKa;
4 - BomocOopHbIe xenoba; 5 - mubep; 6 - COOpHLIA KaHAT; 7-poeM; 8 - OTBOJ OCBETIICH-
HO#t BOBL; 9 - OHOPOXHEHHE OTCTOHHHUKA; 10 - CHCTeMa ynajeHHs ocauka

B mnepexphITHH OTCTOMHHUKOB NPETYCMAaTpPUBAIOT JIOKU IS CIyCKa B OT-
CTOMHHUKH, OTBEPCTHA UL 0TOOpa npob Ha paccTosHUM He Gonee 10 M apyr ot
JpyTa 4 BEeHTWIALUOHHbIE TPYOBIL.

I'opHu3oHTaNbHBIE OTCTOMHUKU HAIUIEKHUT MPEAYyCMAaTPUBATh C PacCpPENOTO-
YEHHBIM 110 IUIOIagu cOOPOM BOZBIL

ITnomans OTCTOHHUKOB CleNyeT ONpeNeNiTh AJA ABYX NEPHOJOB: MHUHH-
MaJIbHOH MYTHOCTH IDM MHHHMAJIBHOM 3MMHEM pacxole BOJbI; HauOOJbILEH
MYTHOCTH IIpY HauOOJIBILEM pacxoe BOJAbl, COOTBETCTBYIOILEM 3TOMY IIEPHUOAY.

PacueTHas 1wowaape JOJDKHA COOTBETCTBOBATh HAHOOJIbIIEMY 3HAUEHHIO.

Ilpu NpHMMEHEHHH BCTPOEHHBIX KaMep XJIONbeoOpa3oBaHHA CO CIOEM B3Be-
ILIEHHOT'O OCaJKa PacyeTHYI0 CKOPOCTb OCAXAEHUA B3BECH B OTCTOHHHKE IpH
00paboTke MYTHBIX BOA Hamiexur npuHumatb 20%, npu obpaborke Boxa cpen-
Hell MyTHOCTH Ha 15% Gonee, yeM yka3aHo B Tabun. 8.1.

Tabauma 8.1
PacyeTHasi CKOPOCTb OCaXKACHMs B3BECH B OTCTOHHKE
XapakrepucTuka 06pabaTbiBacMoil BOBI U
croco6 o6paboTku

CKOpOCTb BbINaTaHUs B3BECH U s

3aJep)KUBaEMOi OTCTOHHUKaMH, MM/C
MasnomyTHsIe LBETHBIE BOJBI, 0,35-0,45
obpabaTrbiBaeMble KOAryJISHTOM
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TIpoodondicernue mabauyol 8.1

Bonsl cpenHelt MyTHOCTH, 0OpabaTbiBacMbIe 0,45 - 0,50
KOaryJsiHTOM
MyTtHbIe Boasl, 06pabaTsiBaeMble:
KOaryJsiHTOM, 0,50 - 0,60
ITOKYIIHTOM 0,20 - 0,30
MyTHble BoAbl, He 0OpabaTsiBaeMble 0,08 -0,15
KOaryJITHTOM

B ciyyae npuMeHeHHs (IOKYISHTOB [PH KOAryJMpPOBaHUH BOABI CKOPOCTH
BBIMIAJICHUS B3BECH CleAyeT yBenuuuBarh euie Ha 15-20%. HuwxHue npeneins

U, yxasausl 115 X035/CTBEHHO-IIUTHEBBIX BOAONPOBOIOB.

BceneacrBue yHuUKaLHMU pa3MepOB XKeJle3006TOHHBIX CTEHOBBIX MaHENeH H
COKpAILIEHHs KOJIMYECTBA MOHOJIMTHBIX YYaCTKOB JUIMHA OTCTOMHHKOB, KaK Ipa-
BHJIO, IPUHUMAETCS KpaTHOH 3 M. Jl11 rUAPaBIHYECKHX PacyeTOB TONILHHA CTe-
HOBBIX [aHEJICH €MKOCTHBIX COOPY)XEHHUH (FOPH30HTAIBHBIX OTCTOHHUKOB C Ka-
MepaMH XJIONbeoOpa3oBaHHs, pe3epBYapoB YHCTOH BOABI M Ap.) NPHUHHUMAETCs
200 mMM.

B nmeHCTBYIOIUMX THMIIOBBHIX MPOEKTaX CTAHUMHA BOJOOYMCTKH IIHPUHA OT-
CTOMHHKA NPUHHMAETCS 6 M, U KPYNHbIX cTaHuuid — 12 M. Ha cranmusax 6oss-
LIOH NMPOU3BOAMTENBHOCTH OTCTOMHHKH Pa3feNeHbl IPOAOTBHbIMHU IIEPErOPOM-
KaMH Ha CaMOCTOSATENBHO AEHCTBYIOIME CeKIUH LIUPUHOHA 6 M.

[Tpn xonuyecTBe OTCTOMHUKOB (WIM CEKLMi) MeHee 6 clieqyeT nmpexycMaTt-
PHBaTh OMH PE3EPBHBIH.

Ocalox MOXHO YJIATh MpeKpalleHHeM paboThl OTCTOHHUKA, cOpoca BOIbI
M CMbIBa HaKOIMBILIETOCS WA, a TAKOKe MEXaHHYECKUM (TIpH IIOMOIIU CKpeOKOB)
U TUOpaBIUYECKHM (4epe3 cucTeMy COOpPHBIX IblpYaTsiX TPYO, MOmyTpyd HiIH
KOpOOOB, YIOXEHHBIX 110 IHY OTCTOHHUKA) CIIOCOOaMH.

OpHEHTHPOBOYHOE BpeMs paboThl OTCTOHHMKA MEXHy cOpocaMu ocanka
ompeessieTCs BpeMEHEM HaKOIUIEHUs 0CaaKa 10 BBHICOTHI ¢1ost B 1,0 —1,5 M.

Ilpyu ruapaBIM4ecKOM YAAJCHUH WIH HAIIODHOM CMBIBE OCaJIKa MPOJOJIKH-
TEJBHOCTh PabOThl OTCTOHHUKA MEXIY YUCTKaMH JODKHA ObITh He MeHee 12 u.

BBICOTY OTCTOHHHKOB HAJUIEXKHUT OLPEICIATh KaKk CYMMY BBICOT 30HBI OCa-
KIOCHUA U 30HbI HAKOILUICHHS OCAKa C YYETOM HPEBBIIICHUS CTPOUTENBHON BbI-
COTHI HaJl pacyeTHbIM ypoBHeM Bosl He MeHee 0,3 M. [Ipu 3TOM MakcuMapHas
riayOMHa OnpenesnseTcss BBICOTOH CTEHOBBIX IaHENEH, BBIYCKAEMBIX MPOMBILI-
JIEHHOCTBIO.

Jns runpaBiMdecKoro yAajaeHus ocagka CliefyeT IpeaycMaTpuBaTh cOop-
HYI0 CUCTEMY U3 MeppOopHUpOBaHHBIX TPYD, 0OeceyuBaIoOLIyI0 yAalleHHEe €ro B
Teyenue 20-30 MuH. JIHO OTCTOMHMKA MeXIy TpyOaMu COOPHOM CHCTEMBI OCal-
Ka HaJUIeXKUT IPUHUMATh IUIOCKUM HIM HPU3MATUYECKHM C YIJIOM HAaKJIOHA rpa-
Heit 45°. PaccrosHue Mexay ocamu TpyO npeaycMaTpuBaioT He 6onee 3 M — mpu
HPU3MaTHYECKOM JHHULIE M 2 M — IPH IUIOCKOM. TopleBble CTEHbl OTCTOHHHKOB B
HIDKHEH CBOEl YaCTH BBIIOJHAIOTCA B BUIE OTKOCOB, IOITOMY IPH PAaCy€Te CHUC-
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Tembl cOOpa M yaajleHus ocajka HeOOXOAMMO YYHTHIBATH YMEHBILCHHE pacyer-
HOM AIMHBI TpyOONPOBOJOB 10 CPaBHEHHUIO C JUIMHOH OTCTOMHHKOB.

CKkOpOCTb IBIKEHMS OCaka B KOHLE TPYO HaMJIEKUT NPDUHUMATh HE MEHeEe
1 M/c; B otBepcTusax — 1,5-2 m/c (nuaMeTp OTBEpCTHil — HE MEHee 25 MM, pac-
cTosHue Mexay otBepcTHsMU 300-500 mm). OTBepcTHS pacrojiararoT B IIax-
MaTHOM MOpPSAKE BHU3 MOJ yrioM 45° k ocu TpyOsl. OTHOLIEHHE CYyMMAapHOii
[UTOLIaJM OTBEPCTHUH K IUTOLIa U cedeHus TpyObl npuHUMaeTcs paBHbM 0,5-0,7.
B Hauaye TpyOBI ciiefyeT NpeaycMaTpHBaTh OTBEPCTHE AMAMETPOM HE MEHee
15 MM 1714 BeIMycKa BO3AyXa.

KonuyecTBo BoAbI, cOpachiBAEMON M3 OTCTOHHHMKA BMECTE C OC3JKOM, OIl-
penenaioT ¢ yyetoM KoddduuueHra pa3basneHus, npuHMMaeMmoro: 1,5 — npu
CMAPaBIUYECKOM yINaJI€HHU 0cafka; 1,2 — Npy MEXaHUYEeCKOM YIaleHUH OCaJKa;
2-3 — npH HallOPHOM CMBIBE OCaJKa.

Ilpu ruapaBaM4ECKOM YAAJIEHUH OCaJIKa MPOJOJBHBIA YKIOH JAHA OTCTOH-
HMKa npuHuMaeTcs He MmeHee 0,005.

C6op ocBeTNEHHOHM BOIbBI CIELYyeT NpPEeayCMaTpUBaTh CHCTEMOH TOPHU3OH-
TaJbHO PACIIONOXKEHHBIX JBIPYATHIX TPYO WM 5KenoOOB C 3aTOILICHHBIMHU OTBEp-
CTUAMH WIH TPEYTOJBHBIMH BOJOCIHBAMH, PACIIOJIOXEHHBIMU Ha y4acTke 2/3
JUIMHBI OTCTOMHHMKA, CYUTas OT 3aJHEH TOpLEBOH CTEHKH, WIM Ha BCIO JJIHHY
OTCTOMHHKA MPH OCHALIEHHU €r0 TOHKOCIOMHBIMH OJIOKaMHU.

CKOpOoCTb IBIDKEHHST OCBETJIEHHOHN BOZIBI B KOHLIE Xken060B u 1pyd — 0,6-0,8 m/c,
B OoTBepcTHix — 1 M/c.

Bepx xenoba ¢ 3aTOIUIEHHBIMH OTBEPCTHAMM JODKEH ObiTh Ha 10 cM BblLle
MaKCHMaJbHOTO YPOBHA BOJBI B OTCTOHHHKE. 3ariybneHue TpyObl 1101 ypOBEHb
BOJIbl ONPENEIIACTCA THAPABINYECKUM PACYETOM.

OtBepcTus B xenobe clienyeT pacnosiarath Ha 5—8 cM Bhlle JHa xkenoba, B
Tpy6ax — FOpU30OHTAIBHO 10 OCH. JluaMeTp OTBEPCTHI — HE MeHee 25 MM.

PaccTosiHue Mexay ocaMH skea060B WiH TpyO NODKHO ObITH He 6oiee 3 M.

WznuB BoAb! U3 kenoboB U TpyO B cOOpHEINH kKapMaH JODKEH ObITh CBOOO-
HBIM. PekoMeHayeMble CKOpOCTH ABH)KEHUA BOABI B dJIeMEHTaX COOPHOro KaHaiia
-0,2-0,4 m/c.

BpeMms N0JIHOro ONOpOXXHEHUsT OTCTOHHHUKA JOJDKHO COCTAB/ATH He 6oee 6 u.

IIpoekTHpPOBaHHE rOPH30HTAJBHBIX OTCTOHHHKOB
PacueT ropu3oHTaIbHBIX OTCTOMHUKOB PEKOMEHIYETCS BECTH B CleNyHOLIe

NOCJIEA0BATENBHOCTH.
ITnowans OTCTOMHUKOB B IUIAHE OIpejessieTcs no Gopmyne:

qq'a 2

F,=22 2 8.1
o 3g 0" 8.1)
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rae ¢, — NPOU3BOAMTEIBHOCTb CTAHLIUM, M/ o — k03¢ ¢pULHEHT 0OBEMHOTO

HMCIIO/Ib30BaHUs OTCTOWHMKOB, NPUHUMaeMblii pasubim 1,3; U o - CKOPOCTb BbI-

najaHus B3BeCH, MM/C, IpuHUMaeMas 1o taoi. 8.1.
JnuHa OTCTOMHUKOB onpeaensiercs no popmyie:

___HCP'VCP
U,

L M, (8.2)

rne H cp — CPEIHAA BBICOTA 30HBI OCAXICHHA (nmpunuMaetcs paBHoit 3-3,5 M, B

3aBUCHMOCTH OT BBICOTHOH CXEMBI CTaHI.IHH); I/cp — pacyeTHasg CKOpOCTb rOpH-

30HTaJIbHOIO ABIDKCHHS BOABI B Hayaje OTCTOMHUKA (IPUHMUMAETCS paBHOH 68,
7-10 u 9-12 MM/C 118 MaJlOMYTHBIX, CpEHEH MYTHOCTH M MYTHBIX BOJ COOT-
BETCTBEHHO).

IllupuHy OTCTOMHMKA, COOTBETICTBYIOLUIYKO) pa3sMepy IUIMT IIE€pEeKpbITH,
MPUHUMAIOT B OCAX 6 M, a B YUCTOTE — 5,8 M.

Torzma xonuuecTBo pabounx OTCTOHHUKOB COCTABUT:

Np = L”’B , LIT. (8.3)

Pabouas riybHHa OTCTOMHMKA paBHa:

Hp=Hcp+h0c,M, (8.4)

rae Hcp — CpE€IHsisl BBICOTA 30HBI OCAXIACHUA, M; hoc — BBICOTA 30HbI HAKOILIC-

HHUA U YIUIOTHEHUA O0CaiKa, M.
C Y4€TOM BBICOTbI CTPOUTEIIBHOI'O 60pTa [OJIHAs BHICOTA OTCTOMHMKA CO-
CTaBHUT:

H=H,+h_,w, (8.5)

crp ?

rae hCTp — BBICOTA CTPOUTENIBHOTO 6OpTa, M.

IInowans 0JHOro OTCTOMHMKA B IUIAHE PaBHA:

F,=B-L,v. (8.6)
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Ilpy npuUHATOH BHICOTE 30HBl HAKOIUIEHMS M YIUIOTHEHHA OCaika
(hoc =1,0-1,5M) 06peM 0CcajOYHOH YacTH OTCTOHHUKA COCTaBUT:

W, =07-F -h

oc.4y

3
oc > M > 8.7)
rae 0,7 - k03¢ dHULUEeHT, YUUTHIBAIOIMIA CHIDKEHHE 00beMa 30HbI HAaKOIUIEHUS H
YIUIOTHEHHS OCaJIKa BCIEACTBHE MPU3MATHYHOCTH JHHILA.

Ilepuon paboThl OTCTOHHMKA MeExIy cOpocaMu ocajka OIpeAelsieTcs I0

¢dopmyne:
W,.-N,-5

Tp - oc.H , '.1’
q,- (Cs - Mocs)

(8.8)

roe W

ou — OOBEM 30HBI HAKOILIEHUS H YILIOTHeHHs ocanka, M’; N p — Kommye-

cTBO paGounx oTcTOMHKKOB; M | - MyTHOCTb BOJBL, BBIXOASILEI H3 OTCTOHHM-

Ka, IpHHUMaeTcs oT 8 110 15 r/m’; 8 - cpemusas no Bceii BHICOTE OCAN0UHOM yac-
TH KOHIEHTpALHsA TBEPIOH (a3l 0CaaKa, I/M’, B 32aBUCHMOCTH OT MyTHOCTH BO-
bl M IPOAODKMTEIBHOCTH HHTEPBAJIOB MEXAy cOpocamu, NpHHMMaemas IO
nanHbIM Tabn. 8.2; C, — KOHUEHTPauUs B3BEIUEHHBIX BEIUECTB B BOJE, MOCTY-
NAKOIMX B OTCTOMHHUK (C YYETOM MYTHOCTH U IBETHOCTU MCXOIHOM BOJIBI, He-
PACTBOPHMBIX BEIIECTB, BBOAUMBIX C PEareHTaMHu), I/M .

ITpu 06paboTKe HCXOOHOH BOJBI KOATyJISHTAMH COBMECTHO C (IOKYJIAHTA-
MH CPEIHIOI0 KOHLEHTPALHIO TBEPJOH (a3pl B 0CaaKe HAUIEKUT NPUHUMATh Ha
25% Gonblue Ju1d MAJIOMYTHBIX LIBETHBIX BOJ U Ha 15% — 111 BOA cpeaHel MyT-
HOCTH, yKa3aHHBIX B Tabn. 8.2.

Tabnuna 8.2
CpeaHsisi KOHUEHTPaUus TBepAoi ¢a3bl 0caJOUHON YACTH OTCTOHHNKA
MyTHOCTB CpenHss 110 BBICOTE OCaJOYHOH 4acTH OT-
HCXOJIHOH BOJBI, IIpumensemsre CTOMHHKa KOHLEHTpaLHs TBepHOii pa3bl B
Mr/n peareHThI ocaziKe, I/M’, IIpH HHTEPBATaX MeXIY cOpo-
CaMH, 4
6 12 24 u 6onee
no 50 KOAryJistHT 9000 12000 15000
cB. 50 mo 100 -//- 12000 16000 20000
cB. 100 no 400 -//- 20000 32000 40000
cB. 400 1o 1000 -/l- 35000 50000 60000
cB. 1000 mo 1500 -//- 80000 100000 120000
cB. 1500 GIoKyISAHT 90000 140000 160000
cB. 1500 6€3 peareHTOB 200000 250000 300000
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O6beM 30HbI OCKAEHUS OTHOTO OTCTOHHHKA COCTABUT:

—RB. . 3
W, =B-H,-L, (8.9)
ITpu paboueM 06beMe OJHOrO OTCTOHHHKA, PAaBHOM

W, =W, +W,_ M, (8.10)

oc.y

BpeMsi NpeObIBaHHSA BOJBI B OTCTOHHHKE B CPEHEM COCTABHT:

t=—2L 4 (8.11)
q,

[Tpu ruapaBIMYECcKOM YOAJICHMH OCaJKa U3 OTCTOHHUKA MpPENyCMaTpUBaeT-
cs TMIpaBlIMyeckas cucrema u3 nepdopupoBaHHbiX TpyO. J[HO OTCTOHHMKA Me-
X1y Tpybamu cOOpHO# CHCTEMBI OCafika IMPHHUMAETCH NPU3MATHYECKHM C yr-
JIOM HakJIOHa rpaHeit 45°, npoxoabHbIi YKIOH IHa otcroitHuka 0,005 B cTopoHy
cbpoca ocanxa.

KonuyectBo Bozbl, cOpachiBaeMoOil U3 OTCTOMHHMKA BMECTE C OCAJKOM, OI-

penensietcst ¢ yuetom Koddduumenta pasdasnenus ( K p = 1,5) npu nponomku-

TeNLHOCTH cOpoca ocanxa (£, =20 — 30 mun).

oc.y

t.-60

W, K,

9, = , M/c. (8.12)

Juis ynaneHus ocajxa NPHHUMAIOTCA K MOHTa)Xy B OTCTOHHMKe acOecTole-
MEHTHbIE TPyOOIIPOBOJB! C PACCTOSHUEM MEXIY UX ocsaiMmu 3 M. PaccrosHue me-
KAy ocaMu TpYO U cTeH mpuHmMaercs 1,5 M. B koHUe ka0 TpyObl Ans BbI-
IycKa BO3JyXa INPEXyCMaTpPUBAETICs OTBEPCTHUE JHaMETpOM He MeHee 15 MM,
HAaIPaBJIEHHOE BBEPX.

Ilpu pacueTHOM pacxole Ha OAHY TpyOy qic CKOpPOCTb JBHXEHHA BOJbI C

OCaIKOM B KOHLIC pr€bl COCTaBMT:

V= Ao m/c. (8.13)
pD
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Ocazok nocrynaer B TpyObl yepe3 OTBEPCTHs NPU OTHOLIEHHH CyMMapHOM
IUTOLadM OTBEpCTHH K Iutomanu cedeHus tpy6st 0,5-0,7. Torma cymmapHas
[UIOLIaJb OTBEPCTHUH B OMHOM Tpybe COCTaBHUT:

2
D fo= 0,7—p§ v (8.14)

. 2
Tlpu npunsToM auametpe otBepethit (d,, He MeHee 25 MM u wiowam [, M*)
TpebyeMoe KOIHYECTBO OTBEPCTHH COCTABHT:

ne = fo: fo,um. (8.15)

CKOpOCTb JABHDKEHUS OCaJKa B OTBEPCTUAX OINPEACIACTCA IO q)OpMYJICZ

g!
V,o=—1 e (8.16)
° Jom,

OTtBepcTHA PacroaraloTcs B IIAXMAaTHOM IOPSAKE BHU3 MOX yriioM 45° k
ocH TpyOsI. Toraa mar ocu OTBEPCTUI COCTaBHUT:

ly=2L":n,,m, (8.17)

rae L' - piuna aeipuatoro Tpy6ompoBosa, M.

TpybonpoBoasl cOpoca ocagxa B Hayane OTCTOMHUKA OOBEOUHSAIOTCH B
OJMH TPYOONpPOBOJ, KOTOPHIH Yepe3 KaMepy XJIOmbeoOpa3oBaHUs BHIBOAUTCS K
CTOYHOH cHucTeMe. Bhimyck HinamMa M3 OTCTOMHHMKOB NPOU3BOAMTCS IO YPOBHIO
ocajxa, KOHTPOJIMPYEMOMY MHOIOTOYEYHbIM PErYIUPYIOLIMM YCTPOHCTBOM TH-
nma CY-102, ycTaHaBIMBaEMBIM Ha IIUTE Omepartopa ciyxebHoro kopmyca. Omne-
parop Nojy4aeT CUTHAI O IpeJieSIbHOM ypOBHE lulaMa. BhImyck ocajgxa U pery-
JIMPOBKA OCYILECTBIAIOTCA IO MECTY C MOMOIUBI) JIEKTPUPULHPOBAHHBIX 3a-
TBOPOB, YIIPaB/AE€MbIX IycKaTeaMHU. g BU3yaIbHOTO HaOJIOACHMS M KOHTPO-
11 3a npoueccoM cbpoca ocafika B CTOYHOH TpyOe NMpemRycMOTpeH natpyOok,
BBIBEACHHBII B OTKPBITHIH JOTOK.

C6op OCBETIIEHHOH BOAB! NpPEJYCMAaTPUBAETCS CHUCTEMOH TIOPU3OHTAIBHO
PAaCIIONIOEHHBIX KeN0OOB C 3aTOILIEHHBIMH OTBepCcTHAMH. JjiMHa kenoGoB co-
craBusgeT 2/3 [IMHBI OTCTOMHUKA. [IpMHMMAIOTCA MO ABA KeJ00a B KaXIOM OT-
CTOMHHUKE NPU PACCTOAHUM MEXAY UX ocamu 3 M. OHU YKIaABIBAIOTCA Ha MOIIe-
peYHble ONOpHbIE OaNKH.

Pacxon, npuxoAIuMiACs Ha ONHUH e100, COCTaBUT:
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9.

= e (8.18)
3600-N, - n,

9x

CkopocTh JBW)KEHHUS BOABI B OTBEPCTUAX npuHuMaerca 1 m/c. Toraa cym-
MapHasl IIolaib OTBEPCTHI B xenobe:

> fo = VoV o (8.19)

Konuuectso otepetwit npu d,, He Menee 25 MM 1 miowaau [, , M*:

ne= fo: fy, . (8.20)

INpu pumse xenoba L, war ocu oTBepcTHii paBeH:
ly=2L, :ny,m. (8.21)

OcH oTBepcTHit pacnonaraloTcs Ha 5-8 cM Bhlllle AHa XKenoba.
IIpu ckopocTH ABHXXEHHSA OCBETJICHHOH BOJBI B KOHIE xenoba (0,6-0,8 m/c)
IUIOLIA/b XKUBOI'O CEYEHHUs IOTOKA COCTABHT:

0w=q,:V, V. (8.22)
Ipu mnpuse xeno6a (b, =0,3-0,5 M) BHICOTa €101 BOMbI:

h =0:b_,m (8.23)

K i

Bepx »xenoba ¢ 3aTOIUIEHHBIMU OTBEPCTUAMH pacrosaraioT Ha 10 cM Bblue
MAaKCHMAaJIbHOTO YPOBHS BOJBI M OTCTOHHUKE. Pa3HOCTb ypoBHeii B OTCTOMHHUKE U
cOOpHOM xenobe oIpeAeNitoT o popmyJe:

h=—L (T (8.24)
2g\ S

LA€ ¢, - PacXOA BOIbl YE€pe3 OTBEPCTHE, M3/C; H - xo3dpduMeHT pacxona,

npuHuMaeMmslii 0,62.
Pacxox BoAbl 4epe3 OTBEpCTHE OMPEAEIIIOT 10 popMyIte:
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90 = Tx e, (8.25)
n,

PerynupoBanue oTO0pa BOJbI IPEAYCMaTPUBAETCS IIHOEpaMH.

U3 xeno60B OCBET/IEHHAs BOJa NOCTYHAaeT B COOPHBIN ABYXITaXKHBIH KaHAT
puc. 8.2 (wupHuHOi B ynctote — B ). Jlis paBHOMEPHOCTH PacIpeeIeH s BObI
OTBOJ Ha (QUIIBTPHI MPOU3BOAMTCA M3 HIXKHEH YaCTH KaHajla, KOTOpas COCIHHA-
€TCs C BEPXHHUM IPOEMOM. BepxHsis 4acTh BBINOJHACT POJb YCIOKOMTENA, a
TaKOke B HEH NPOHCXOJHUT BBIACJICHUE U3 BOABI BO3yXa.

1
2
A A
—>
3

Puc. 8.2. CoopHblii KaHAT:
1 - xenoba; 2 - cOOpHBIi ABYX3TaXHBIN KaHaJ; 3 - OTBOJ BOABI Ha GUIILTPHI; 4 - TpoeM

KoMIoHOBKa OTCTOHHHUKOB NpeamnoiaraeT 00beJMHEHHE UX B €JHHbIA OJI0K.
Pa3mep npoema B 4HCTOTE NpHHUMaeTCa Ucxols u3 ckopoctu 0,2-0,4 mM/c u npu

I1omaau fn , Mz, CKOpPOCTB ABHXE€HHA BOJABI YEPE3 IPOEM COCTABHUT:

AR TR—— (8.26)
3600- £,

Jns obecneyeHuss cBoOOOOHOrO M3NHMBa U3 COOPHBIX ’kKeNOOOB pacyeTHbI
YpPOBEHBb BOJbI B KaHaje npuHuMaercs Ha 0,2-0,4 M HHXe, 4YEM B OTCTOHMHHKE.
Torma rnybuHa BoAbl B BEpXHEH 4acTH COOPHOrO KaHaja NPU MaKCHMAaJbHOM

ckopocTH aBrxeHus Boxsl (V= 0,4 m/c) Gyner pasHa:

9.

oy =t n. (8.27)
3600- B, -V,
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I'opusoHTanbHyI0 NepeMbIUKy ¢ MpoeMoM pacnonaraioT Ha 1,0-1,2 M Huxe
YPOBHS BOJIbI B KaHaJeE.

JIJIs1 [IOJTHOTO OMOPOXXHEHHS OTCTOHHUKOB B KOHIIEBOH 4acCTH Ka)KIOTO Ipe-
JTyCMaTpUBAeTCs TPyOONpPOBOJ, BRIBOAUMBII K CTOYHOH cucTeMe. Bpems monHo-
ro ONOPOXHEHHs pe3epByapa IpU IMEPEMEHHOM Hallope B ABa pa3a 0oJjblue Bpe-
MEHH HCTEYEHHMA TOro ke 0o0beMa BOIbl IPU IIOCTOSHHOM HAIoOpe, PaBHOM
HayaJIbHOMY:

o,

7, = et (8.28)
3600-q,,

- - 3. .
rae VV1 - pabouuii 00beM OTCTOMHHMKA, M, ¢ . - pacxox cbpaceiBaeMoM mpu

NOCTOSTHHOM Hamope BOJbI, M3/ C.
Pacxon cﬁpacmsaeMoﬁ IIpU NOCTOSIHHOM HaIllop€ BOAbI paBEH:

Gor =W 0-4[29-H (8.29)

rae | - kodhduumenT pacxosa; () - MIOMIALb NONEPEYHOTO CeueHus TpyOsI, M
H - pabouas rirybuHa OTCTOHHHKA.

JIns OpUEeHTUPOBOYHBIX PAaCYETOB MPH UCTEUECHUH JKUIKOCTH U3 Pe3epByapa
B TpyOy k03 duLueHT pacxoaa MoxHO npuHath 0,6 [12].

OTCTOMHHKH C BCTPOSHHBIMU KaMepaMH XJIONbeoOpa3oBaHus BbIIIOJIHAIOTCA B
COOpHO-MOHOJIUTHOM JKene3o0eTore. JUIt yTeIUleHUs OJJHa CTOPOHA OTCTOHHUKOB
U KaMep XJIONbeoOpa3oBaHUs 00BaJIOBBIBAETCA IPYHTOM, C JPYTOf — NPOEKTUPYET-
Csl TIPOXOJHAs rajepes ¢ 0OBOAHBIM TPYOOIPOBOAOM M 0OBaNOBKa HE MPETyCMat-
puBaercs. IlepekpriTHE OTCTOMHUKOB  YTEILUIAETCS  KEpaM3UTOOETOHOM C
BBITTOJIHEHHEM TUAPOM3OISALMH. [l MPOBENEHUS PEMOHTHO-TIPO(MIAKTHIECKUX
paboT crmyck B OTCTOMHUKM IPEIyCMaTpUBAETCS IO JIECTHULIAM-CTPEMSHKaM M3
IaBWIbOHA KaMmep xJonbeoOpasoBaHHs M  (QWIPTPO3aja, OXBATHIBAIOLIETO
KOHLIEBYIO 4aCTh OTCTOMHHMKOB. [Ipy NaHHOM NIPOEKTHOM DEILUEHHH YCTPOHCTBO
CreLMaNbHbIX BEHTWULALMOHHBIX Tpy0 M JIIOKOB-1a3oB He Tpebyerca. B
nepexpbiTuy yepe3 10 M npexycMoTpeHs! NpoOoOTOOpHBIE KOJOHKH D =100 mm
CO CbEMHBIMHM KPBILIKAMH.

BepTHkaabHbIe OTCTOHHHKH ¢ BOJOBOPOTHBIMH
KaMepaMH XJIonbeo0pa3oBaHHs

BepTukanbHble OTCTORHUKM PEKOMEHAYETCS IIPUMEHATh B Ka4€CTBE NEPBOH
CTyHeHU Ha CTaHLMUAX PEareHTHOH OYMCTKM BOJB!I NPOU3BOAUTENIBHOCTBIO 10
5 ThIC. M’/CYT, IIDH MYTHOCTH MCXOJHOH BOABI 10 1500 MI/T M LBETHOCTH 10
120 rpan.
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CoopyxeHue BBITOJIHAETCS B BUAE KPYIVIOrO MM KB3aJpPaTHOIO B IUIaHE pe-
3epByapa ¢ KOHMYECKUM WIH MHPaMHUIaNbHbIM AHMILEM I/ HaKOIUIEHUS U YIi-
JnoTHeHus ocanka (puc. 8.3). B neHTpe npeaycMaTpuBaeTcsl BCTpOEHHAs KaMmepa
XJI0Mbe0Opa3oBaHMs BOAOBOPOTHOIO THIIA, NPEACTaBIIAIOAA cOO0MH MeTajuIHye-
CKHH MM JKeIe300€TOHHBIA UMWIMHIP, B BEPXHIOI YacTh KOTOPOrO MOCTYIAET
BoAa Mo TpybompoBony, CHaG)keHHOMY Ha KOHLE coIUlamMH-Hacaakamu. Coruta
HamnpaBJeHbl 110 KacaTeNbHON M 3aKpeIUieHbl B BUIE HEHOABIXKHOTO CEHEPOBA
Kojieca, Gnaromaps ueMy CO3HaeTcs BpalllaTelbHOE IBHXEHHE BOJIBI, CIIOCOOCT-
Byrouiee 3pPeKTHBHOMY ee MepeMEIIUBaHUIO NIPU JBHXEHUU CBepXy BHHU3. Jlns
rauleHus BpaLaTebHOTO JBHXXEHHUS BOABL DU €€ NEepPexXosie B OTCTOHHUK, KOTO-
poe MoriIo Obl YXyAUIMTH ero paboTy, BHH3Yy KaMephbl YCTPauBaIOT I'acHTENb B
BUZI€ KpeCTOOOPa3HOH PELISTKH.

Kak mnokasblBaeT ONBIT IKCIUTyaTallUd BEPTUKAIBHBIX OTCTOWHHUKOB, IPH
MaJIbIX CKOpPOCTSIX BOCXOJSALIEr0 NMOTOKa OCHOBHOE KOJMYECTBO KOAryJMpOBaH-
HOM B3BECH OCAXJAETCS B OTCTOWHUKE. ITO OOBACHAETCA TEM, YTO B MEIIEHHO
BOCXOJSILEM IOTOKE BOJBI KOAryJMpOBaHHAs B3BECH, [IOCTENIEHHO arjoMepUpy-
SICh, JOCTUI'A€T TaKUX Pa3MEPOB, YTO CKOPOCTh €€ OCaXIEHUA CTaHOBUTCA 0OJIb-
1I€ CKOPOCTH BOCXO/IALIEro MIOTOKA.

C6op oOCBETICHHOH BOABI HpenycMaTpuBaeTcs nepubepuidHbIMH U (TIpH
GOJIBILION IIOLIAAM OTCTOMHHMKA) paAHaIbHBIMH JKeJ00aMH C 3aTOIUICHHBIMU
OTBEPCTUAMHU WIH TPEYTONbHBIMHA BOAOCIHBAMH.

BrinycKk HAaKOMUBLIETOCS M YIUIOTHEHHOTO OC3JiIKa MOXET MPOM3BOIUTHCS
BO BpeMs paboThl OTCTOMHHKA.

IIpoekTHpOBaHHe BEPTHKAJIbLHBIX OTCTOHHHKOB

B cooTBeTcTBMM C IpEIONaraéMbiMU pa3MepaMy 3aHUs U KOMIIOHOBKOH
COOpYKEHUH ONpeAe/AI0T OPUEHTHMPOBOYHO YHCIO OTCTOWHMKOB. IIpu ux
KOJIMYECTBE MEHEE LIECTH NPETyCMAaTPUBAETCS OIUH PE3EPBHbIIL.

ITnomans 30HbI OCaXKAEHUSA BEPTHKAILHOTO OTCTOMHHUKA (0€3 YCTaHOBKH B
HEM TOHKOCJOHHBIX OJIOKOB) ONpPEAENAIOT U ABYX MEPUONOB: MHHUMANBHOH
MYTHOCTH NPH MMHHMMAaJbHOM 3MMHEM pacXoA€ BOJbI; HaHOOMIBIIEH MYTHOCTH
[py HauObOJIBLIIEM PACXOAE BOABL, COOTBETCTBYIOIEM 3TOMY IIEPHOAY.

PacyetHad rmiomans 30HBI OCAXAEHUA NODKHA COOTBETCTBOBATH
HauboNbIIEMY 3HAUEHHIO!

. R (8.30)
° 736V -N,

rae qq - paC‘{CTHbIﬁ pacxox CTaHUHMH IJIA IIEPHOAOB MAKCHUMAJIbHOIO H MHHH-
MaJIBHOI'O CYTO4YHOI'O BOIIOI'[OTPSGJICHI/I}I, Ms/‘{; Vp - pacye€THad CKOPOCTb BOCXO-

JAALICro ImoToKa, MM/C, NpUHHUMaCMasn (HpPl OTCYTCTBHHU HAHHBIX TCXHOJIOTHYEC-
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CKHX M3BICKaHMii) He Goiee yka3aHHbIX B Ta6n.8.1; NV, p - KOIMYECTBO pabounx

orcroiinnkos; 3 s - K09GGHUMEHT, yIUTHIBAIOLMA 06BEMHOE HCIIONB30BAHUE

OTCTOIHMKA, BEIMYHMHA KOTOPOro npuHuMaercs 1,3 - 1,5 (HwkHu# npenen - npu
OTHOLIEHUH AUAMETPa K BHICOTE OTCTOMHMKA - 1, BepXHuii - mpu 1,5).

2 6 7
1 4 /3 YA
/L T Ié /

9 D,

Do tﬁ

4 /5
A V4 x
Qt
8

Puc. 8.3. BepTukaibHblii 0TCTOHHUK ¢ BOJAOBOPOTHOMR
KaMepoii XJIonbeo6pa3oBaHHsM:
1 - momaua BoAsL; 2 - pacnpeeNTUTeNbHbIe COIUIa; 3 - KaMepa XJIONbeobpa3oBaHHs;
4 - pelIeTKa-TacCUTENb; 5 - BEepTUKAIBHBIA OTCTOMHHK; 6 - COOPHBIH KapMaH; 7 - 0TBOX
OCBETJIEHHOM BOIbI; 8 - yaaleHHe ocanka; 9 - COOpHEIil KOIBLEBOH xeno6

[Inomans 3epkana BOAbI B OTCTOMHHKE CKJIAJbIBACTCA M3 IUIOIIAZECH 30HBI
OCaXIEHHs U BCTPOSHHOI KaMepbl XJI0Nbe0o0pa3oBaHHA.
IIpu BpeMenu npeObIBaHKs BOIBI B KaMepe Xiombeobpasosanus ! = 15-20 mun

u ee BbicoTe [ =3,5-4 M wI01ans KaMepsl ONPEIeNAeTCs o popmyIe:
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F, S PRLE (8.31)
60-H,-N,

Kamepb! npuHUMarOT KpyTioii B iiaHe GOpMbI IIPU JHAMETPE B YUCTOTE:!

D = ali¥ M. (8.32)

) p

Jlns rameHus BpalaTeabHOTO JBHKEHUS BOABI IIPU €€ NEPEXoJe B OTCTOl-
HUK BHHM3Y KaMmephbl yCTPauBaIOT PELIETKY B BUIE KPECTOOOPA3HOH Meperopoaxku
¢ sueiikamu pasmepom 0,5x0,5 M, Beicotoit 0,8 M.

OO611as wIomanas OQHOro OTCTOMHUKA COCTABUT:

F,=F _+F_ M. (8.33)

ITo ycnoBusM KOMIIOHOBKM BBIOHparOTCsA (opMa COOPYKEHHMIl M pa3Mephl
B ILIaHE.

JuameTp TpybompoBoia, moaBojsuiero obpabarsiBaeMylo BoLy K Kamepe
xJjonseobpa3oBanus, npuHuMaercs no ckopoctd 0,7-1 M/c, ckopocTh BbIXOJa
BOJIbl M3 PAaCHpele/IUTENIbHbIX COMEN-HacaJoK, HalpPaBJICHHBIX 110 KacaTelbHOMH,
npuHuMaroT 2-3 m/c. Comuta pacnonararotcs Ha pacctosHuu 0,2 nuamerpa Kame-
pbl OT CTEHKH Ha IiTy6uHe 0,5 M OT IOBEPXHOCTH BOJBI.

[Toteps Hamopa B coruIe onpeeniercs mo Gopmyie:

2
h= &K—, M, (8.34)
2g

rae & - K09 GULHMEHT CONPOTHBIEHHUS, IPUHMMAeMbIi paBubiM 1,18; V' - cko-

POCTB BBIXOJa BOJBI M3 COILIA, M/C.

30Ha HaKOIUICHUS M YIUIOTHEHHUS OCaJKa BEPTUKAIBHOTO OTCTOMHHKA Ipe-
JyCMaTpHUBAETCs C HAKIOHHBIMU CTEHKaMH IIpH yrile Mexxay Humu 70-80°.

Ilpy HalineHHOM auaMeTpe OTCTOMHHKA (WIM CTOPOHE) M MPUHATOM YIIIe
KOHYCHOCTH JHHMILA €MKOCTh OCaJOYHOH 4acTu sBiieTcs QuxcupoBaHHOi. [To-

3TOMY €€ JIMIIb MPOBEPSIOT [0 HPOJODKHTENFHOCTH pabOThl OTCTOHHHUKA Tp

Mexay cOpocaMu ocanxa, KOTopas AO/DKHA ObITh He MeHee 6 4. IIpoBepky mpo-
U3BOJAT IO GopMyJIe:

I/Voca ]Vp8

Tp =%
q‘{(CB —MOCB)
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rne W

ooy 00beM 30HbI HAKOIUIEHHS H YIUIOTHEHHA OCajKa, M3; 6 - CpeaHsas

3
KOHLHTpaLHs YIUIOTHEHHOTo ocaika, I/M’; C, - KOHUEHTpauus B3BEILEHHbIX

Bewects B Boxe, /m; M - MYTHOCTb BOJbI, BBIXOISALIEH U3 OTCTOMHHKA,

ocB
npuHIMaeMas ot 8 10 15 r/m’.

CO6op OCBETIEHHOH BOJBI IPEXYyCMAaTPUBAETCA >KEJIO0AMH NPU CKOPOCTH
JBWXeHMS B HUX Boabl 0,5-0,6 m/c.

Pacuer BepTHUKanbHBIX OTCTOHHMKOB M KaMep XJIOMbeoOpa3oBaHUA pPEKO-
MEHJYeTCs BECTH B CIEAYIOLIEH [TOCIeA0BATENLHOCTH.

Omnpenensercs yacoBasi IPOU3BOAUTENBHOCTD CTAHLIUHU:

Q:;)T}H{

9= , M/, (8.36)

rae an;: " I10JIHasA MPOU3BOAMTECIbHOCTh CTAHUUHU, M3/ CyT.

B TeXHOIOrM4ecKor CXeME OYUCTKH BOJBI NPEAYCMOTPEHBI BEPTHKAILHBIE OT-
CTOHHMKHM C BCTPOSHHBIMU KaMepaMH XJIOMbe00pa3oBaHus BOJOBOPOTHOTO THIIA.

PacyeTHyl0 CKOpOCTh BOCXOIALIErO MOTOKAa BOABI B 30HE OCAXJECHHA A
obpabarbiBaeMoif Bobl NMpHHUMAOT Mo Tabn. 8.1. IlpumeHeHue QioxysiHTa
[I03BOJISIET YBEIHYUTH €€ Ha 15-20%, a BCTpoeHHass kaMepa XJI0NbeoOpa3oBaHUA
ewe Ha 15%, To B UTOre pacyeTHas CKOPOCTh YBEIUYUBACTCA.

Io ycnoBusM KOMIOHOBKM npeaycMatpusaercs N p PabOUMX OTCTOMHHHMKOB

U OZIUH pe3epBHBIii (IIpU KOJIUYECTBE UX MeHee 6).
ITnowans 30Hb OCAXASHHUSA OTCTOHHUKA onpefessieTcs no Gopmyie:

= Bwds o (8.37)
°T36.7,-N,

rae f3 s -k03pPHULUMEHT 0GBEMHOTO HCTIONB30BAHMS OTCTONHHUKA.

Ipu mpuHATOM BpeMEHHU npebblBaHMsA BOJbl B KaMepe XJIONbeoOpa3oBaHUA
( =15-20 mun) u ee Bricote (H, =3,5- 4 M) wIowWaab KaMephl COCTABHT:

F = _ 4t e (8.38)
60-H_-N,

IleHTpanpHO PacHoIOKEHHas KaMepa XJIobeoOpa30BaHUsI UMEET IUaMeTp B
YUCTOTE:

117



D = oM (8.39)
Pacxon Boabl, npUXOALIMiicCS Ha OOUH pabo4Uil OTCTOMHHK, COCTaBHT:

9.
R A ©49

P

ITpu naHHOM pacxofe MPUHUMAKOTCS CTAIBHOH TPYOOIIPOBOA, MOABOASILIMIA
06pabaTbiBaeMyI0 BOLYy K KaMepe XJIONbeoOpa3oBaHUSA, U CKOPOCTh ABMXKEHUS
BOZABI B HeM. PacmpenienieHre BOABI B KaMepe NpPEeIyCMOTPEHO ABYMs COILIAMM-
HacaJKaMH, HampaBieHHbBIMM II0 KacaTEJIbHOH K CTEHKe C Harpys3koi

qc=q‘2 , w/c.

CKOpOCTL BBIXOJa BOABI U3 COIUIA IIPUHATOrO AUAMETpa dc ,» MM, COCTaBHT:

4 =—4-§—°2, m/c. (8.41)

Coma pacnonararorcs Ha paccrosauu 0,4 M oT creHkH Ha rirybune 0,5 M ot
NOBEpXHOCTH Boxbl. IloTepu Hanopa B HUX NPH KO3 (HULMEHTE CONPOTHBICHHUA

€ = 1,18 cocrassr:

2
h= gK_ M. (8.42)
2g

Jl1s raiieHus BpalaTeabHOro JBHXXEHHS BOABI IIPU €€ IePeXoJe B OTCTOM-
HMK BHU3Y KaMephl MPENYCMOTPEHa pElIeTKa B BUIE KPEeCTOOOpa3HOW Iepero-
ponxu ¢ sueiikamu pasmepoM 0,5x0,5 M, BeicoToit 0,8 M.

OO6was wrowans OTCTOMHUKA BKIIOYAET B ce0s ILUIOL[AAU 30HBI OCAXIEHUs
U KaMepsl XJIONbeoOpa3oBaHus U olpesensercs o Gpopmyie:

F,=F _ +F M. (8.43)

OTCTOHHUKM MPUHATHI XKeNe3006TOHHBIMHU, KPYTJION B ILUaHe (OpPMBI, IpH
BHYTPEHHEM JHaMeTpe:
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D, = ° M (8.44)

PacyetHas BbICOTa KaMe€phbl xnonbcoﬁpazoaaﬂm H « TPHHMMACTCA paBHOif’l

0,9 BBICOTBI 30HBI OCaxaeHus H ) :

Hy=—% (8.45)

Tposepsercs otHowenue D : H, v xosdpduument o6peMHOro Henonb3o-

Banus orcToinukoB f3; [2].

30Ha HaKOIUIEHUA U YIUIOTHEHHs OCaJKa BEPTHUKAJIHHOIO OTCTOWHHKA Ipe-
JIyCMaTpHBAeTCsA C HAKIOHHBIMU CTEHKaMH IPH yrie Mexxy HuMu O = 70-80°.

B ueHTpe 0Ca04HOM 4acTH YCTPOEH PUAMOK fHaMeTpoM d .
BricoTa KOHUYECKO# YacTH OTCTOHHHKA paBHA:

___DO_dn

8.46
2tga (849

K

ITpu BbICOTE CTPOHTENBHOrO 60PTA MOMHASA BBICOTA OTCTOXHHKA COCTABHT:

H=H;+h +h_,~ (8.47)

P
O6beM 0caJIouHOM KOHUYECKOH YacTH onpexessercs 1o gpopmyie:

2 2

_Ph (Do) [y

DO dn 3
oc.y + A
3 2 2 2 2

. (8.48)

Ilepuon paboThl OTCTOMHHKA MeEXZy cOpOcaMu OcCajka OIpelesseTcs Io
¢dopmyne:

W,,-N,-8

T = u, 8.49
P T C M) ¢
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rae M, - MyTHOCTb BOAbI, BHIXOASLIEH M3 OTCTOHHMKA, IPUHUMACTCS: o -

CpeaHss KOHLEHTpauus TBeploi (a3sl ocalka, /™’ (Tabu. 8.2).

B cooTBeTCTBUU ¢ NpUMeYaHHeM K Tabn. 8.2 KOHLEHTPALUUI0 YIUIOTHEHHOTO
0CajIKa YBEJIMYMBAIOT Ha 15% B Ccilyyae UCHOJIB30BaHMS B TEXHOJOTMU BOLONOA-
FOTOBKH (UIOKYJITHTa COBMECTHO C KOAryJITHTOM.

KonuyecTBo BoAbl, cOpacklBaeMOH M3 OTCTOHHHKA BMECTE C OCAIKOM, OII-

penensercsa ¢ yderom kodduiuenta pazdasienus K p = 1,5 nmpu nponomxu-

TEJIBHOCTHU c6poca ocajaka tc :
Gp =———L . (8.50)

C6poc ocaaka mpousBoautcs (6e3 BBIKIFOYSHHUS OTCTOHHHUKA) [0 TpyOompo-
Bozly iuameTpoMm d TpH CKOPOCTH ABUXKEHHS BOJBI C OCAJKOM B KOHLE TPYOBI:

4
V‘—’—%,M/C. (8.51)
p

OnopoxKHeHHe OTCTOMHHKA IPEJYCMOTPEHO 3THM K€ TpYOOIpPOBOZOM.
C60p OCBETIECHHO# BOABI B BEPTHKAIbHOM OTCTOWHHMKE MPOU3BOAUTCA mepude-
PUIHBIMU KOJIbLUEBBIMH WIIH PaJHalbHBIMU XKEJN0OaMU C 3aTOIUIEHHBIMH OTBEp-

cTusAMH (TpeyroJibHbIMM BoAOcIMBaMH). Boja, mocrymaromas B jkenol, npu
JBUXKEHHH B CTOPOHY COOPHOI'0 KapMaHa pa3JeiieTcs Ha Ba II0TOKa C pacX0J0M:

qq 3
. - 8.52
< =3600n, 2" (852

Ilpu ckopocTu ABMXXEHUS OCBETJICHHOH BOJbI B KOHLE xenoba (0,5-0,6 M/c)
IUIOIIAb )KMBOI'O CEYEHHUS IIOTOKA COCTABUT:

o, =q,:V, M (8.53)

HpH LIMPHHE x)enoba bx( , BBICOTA CJIOA BOABI COCTABUT:

M. (8.54)
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ITepumetp nepudepuitHoro xenobda Mo BHyTpeHHEH oOpa3syrouiell auaMer-
pom D = D, —2b, cocrasur:

P=pD, m (8.55)

CkopocTb ABIKEHHS BOJBI B OTBEPCTHAX NPUHUMaeTcs He MeHee 1m/c. Torna
CyMMapHas IUIOLIafb OTBEPCTHH B xenobe:

D fo=2q, VM (8.56)

IIpu NpUHATOM AUaMeTpe OTBEPCTHil He MeHee 25 MM U IUiowann f,, M,

KOJIMYECTBO OTBepCTHﬁ B KOJIBLIEBOM eJI00E€ COCTABUT:

ne=Y fo: [y . (8.57)

Ilar ocu oTBEpCTHI:
lo =P:n,,m (8.58)

Ocu oTBepCTHH pacnonaraloT Ha 5 ¢M BbILIE JHA Xxejio0a.
PaguaibHbie OTCTOHHHKH

OHHU NPUMEHSIOTCS I CTAaHUMH JH000H NPOU3BOAUTEIBHOCTH JUIS YaCTHY-
HOTO WJIM NPEJBaPHTEIIBHOTO OCBETJICHHUS BEICOKOMYTHbBIX BOJ (MYTHOCTD CBBILIE
1500 mr/n) npu uBeTHOCTH UCXOAHOH Boabl 10 120 rpan. OTCTOMHUKM JaHHOTO
THIAa MOTYT UCIIOJIb30BAThCA KaK B TEXHOJOIMYECKHX CXEMax C IIPUMEHEHHUEM
KOaryJfHTOB U (JIOKYNISHTOB, Tak U Oe3 Hux. [llupokoe pacnpocTpaneHue paau-
aJIbHBIE OTCTOHHMKHU IONYYUIH B OOOPOTHBIX CHUCTEMAaX JUI OYMCTKH BOJIBI OT
MEXaHHYECKHUX IPOM3BOJCTBEHHBIX NPHUMECEH B METALUTypIUYECKOH, FOpHOH U
JpYTUX OTPaciiAX NPOMbBINUICHHOCTH. OJJHAKO HEBO3MOXKHOCTh NPUMEHEHHS OT-
KPBITBIX paJMaibHBIX OTCTOMHHMKOB IIPH YCTOMYMBBIX OTPUUATEIbHBIX TEMIEpa-
Typax Hapy>KHOIO BO3[yXa B 3MMHHIi [IEPUOJ] OTPAaHUYUBAET UX MPUMEHEHHE.

OTCTOHHUK AAaHHOIO THIIA - KPYIVIBIA B IUIaHe 3ariyOieHHbl xese3o0e-
TOHHBIH pe3epByap (puc. 8.4), B LIEHTPaJIbHYIO YaCTh KOTOPOTO CHU3Y MOJBOIAMT-
cs ocBemiieMas Boja. BomopacmpenenurenbHOe YCTPOHCTBO pajuanbHOro OT-
CTOIHHUKA, BBIIOJIHAIOLIEE TAKOKe POJIb YCIIOKOMTENS, NpecTaBiIsieT coboil mo-
JIBIH JBIPYATBIA LWIMHAP, 3arIyIIEeHHbIA HIXKHUN TOpeL KOTOPOro pacnoaraeT-
Cs [IOJ YPOBHEM BOJIbl Ha I1yOuHE, paBHOH INiyOMHE OTCTOMHUKA Yy mepudepHuii-
HOHM creHkd. Hanuuue Takoro umidHApa criocoOCTBYeT 6oijiee paBHOMEPHOMY
pachnpesieieHuIo BObI 110 pabouei BBICOTE OTCTOMHUKA.
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Puc. 8.4. PanuanbHbIH OTCTOHHHK:
1 - mogaya UCXOXHOM BobI; 2 - CKpebOK; 3 - KONBLEBOH JIOTOK: 4 - Bpamiaromasics ¢epMa;
5 - BoZopacnpeneIuTeNIbHOE YCTPOHCTBO; 6 - COOpHBI KapMaH; 7 - OTBOX OTCTOCHHOM
BOJIBI; 8 - yHaneHue ocanka

Bopa, mogaBaemas B pagMalbHbIE OTCTOXHUKH, JBHXKETCA OT LIEHTpa K Ie-
pudepuu (1o paguycam).

KoHHYeCKH pacIoIOKEHHBIE JKMBBIE CEYEHUS OOIEro paauanbHOro IMoToKa
HENPEPHIBHO YBEIMYUBAIOTCA, YTO IIPU IOCTOSHCTBE €r0 Pacxojia O3HAyYaeT Ta-
KO€ € HEeNpEephIBHOE YMEHBLIEHHE CKOPOCTEH JBHXKEHHSA BOABI OT LEHTPA K Iie-
pudepun. Takue rumpaBIHYecKHe YCIOBHS ABIXKEHUSA BOABL BeCbMa Oiarompu-
ATHBI JU11 OTCTauBaHuA. KpoMe Toro, mpeuMyiiecTBaMu paguaibHOro OTCTOMHHU-
Ka SBIAETCS He3HauyuTeNbHas IiybuHa (Jaxe mpu GONbLIMX NPOU3BOXUTEIH-
HOCTSIX) ¥ BO3MOXKHOCTb HENPEPHIBHOIO MEXaHU3UPOBAHHOIO yJaleHUs 0CajKa.
Jng ero ynaneHus CIyXMT MEIJIEHHO BpalIaloLIascs MeTauinyeckas gepma c
YKPEIUIEHHBIMU Ha Hell ckpeOkaMu, crpebarolliMMy 0CafoK K LEHTPY OTCTOHHUKA
B IPA3EBOH NpPHUAMOK, OTKYZAa OH HEHPEPHIBHO N MEPUOTMYECKH BBITYCKaeTcsS
Wi oTKauuBaerca. OIHUM KOHLOM ¢epMa ONMHMPaeTCs Ha ONOpYy B LIEHTpE OT-
CTOWHHUKA, @ APYTHM - Ha TENEKKY, ABUIAIOLIYIOCA [0 CTEHKE OTCTOMHHKA.

OcBetnieHHas Boa coOupaeTcs KOJbLUEBBIM nepUepHIHHbIM JKe1000M C 3a-
TOILUIGHHBIMU OTBEPCTUAMH HJIM TPEYTOJIbHBIMU BOJOCIUBAMH.

IIpoexTHpPOBaHHE PaIHAIbLHBIX OTCTOHHHKOB

[Tnomans pagHalbHBIX OTCTOﬁHPIKOB, IIpH UX HUCIIONB30BAHUH A l'ICpBOﬁ
CTYII€HH OTCTaUBAHUA BBICOKOMYTHBIX BOX, OIIPECACIIAIOT 110 (bOpMyJICI
1,07

q
F,,=02 o7 [ (8.59)

0

roe g - pacqemmi’l pacxon OOHOIo OTCTOﬁHHKa, Ms/'i; UO - CKOpPOCTH BblIIaC-

HUS B3BecH, npuHuMaemas 0,5-0,6 mm/c; f - miowams BUXpeBOH 30HBI paju-
AJIbHOT'O OTCTOHHMKA, M.
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Panuyc BuxpeBoi 30HBI NPUHUMAIOT Ha 1 M Gonblie paguyca Bogopacmpe-
JIEIUTEIbHOr0 YCTPOMCTBA, Ilie BCJIEACTBHE BUXPEOOpPa3HOrO MBHIXKEHUS BOJBI
OCa)XZIEHHE B3BECHU MTOYTH HE IPOUCXO/IUT.

Pagunyc pacnipenenuTensHOro LMIMHAPA CIEAyeT NpUHUMaTh 1,5-2,5 M, HU3
€ro BBIIOJHAETCS TIyXHMM M pacrojiaraercs Ha riyOHHe, paBHOHM BBICOTE CJIOS
BOJIb! y NepHepHitHONH CTEHKH.

Ilo BBIYUCICHHOMY 3HAYECHHIO Fp_o HAaxXOJiT OPHUEHTHUPOBOYHBIH JUaMeTp
OTCTOHHHKA 1O popMyie:
4F,,
D=,——,m (8.60)
|y

B nmemsx HCIONB30BaHUA OOOpPYNOBaHMA, BBITYCKaEMOIO OTEYECTBEHHOM
NPOMBIIIJIEHHOCTBIO, PEKOMEHAYeTCS pacueTHBIA [AUMAMETp OKpPYDITH [0
Omkaifliero 3Ha4yeHUs COOTBETCTBYIOILETO TUIIOBOTO IIPOEKTa, pa3paboTaHHOro
JUIL MCIIOJHEHUS B COOpHO-MOHOJMTHOM Kene3o0eToHe. [IHulle pe3epByapa
BBIMIOJIHACTCS MOHOJIUTHBIM K€JI€300€TOHHBIM C MAapHbBIMH TpeOHAMH IO
IIEPUMETPY CTEH, B [1a3 MEXAY KOTOPHIMU YCTAHABIUBAKOTCS CTCHOBBIE IAHENH.
OCHOBHBIE XapaKTEPUCTHKU 3THX OTCTOMHUKOB NPUBEAEHBI B Tab. 8.3.

Tabmua 8.3
XapakTepHCTHKH OTCTOHHKOB
Juamerp | Ilnomanme | I'mmpaenu- |Beicota 30HbI| Bricota |O6BeM 30HEI] O6BEM
OTCTOMHH- | 3epKaJia Yyeckas |OTCTaMBaHHA,| 30HBI |OTCTaUBaHUA| 30HBI
xa, D, BOJIBL, i OTI(;J;ZI)?‘,‘{’;[;l;i . Hp M ocajika, . e oca,zma3
MM FP-O’M ) h, mm Woc’M
H oo MM
18000 254 3400 3100 300 788 110
24000 452 3400 3100 300 1400 210
30000 706 3400 3100 300 2190 340
40000 1256 4000 3650 350 4580 710

Bpamatomuecs ¢pepMsl co ckpeOkaMu Ui paiualbHbIX OTCTOHHUKOB, NPU-
BeJleHHBIX B Tabu. 8.3, mpenycMaTpUBaloTCa ¢ NEpUPEpPUIECKUM IPHBOJIOM, 4ac-
TOTa BpAILEHUA pErylupyemas, MOLIHOCTb IIPUBOJHOTO 3JIEKTPOABHIATENLA
1,1-1,5 xBT.

ITnowans oTBEpCTUHl B GOKOBOH CTEHKE BOAOPACIIPEAEIUTENLHOIO YCTPOM-
CTBa ONPEAEIACTCA U3 pacyeTa CKOPOCTH JBHXKEHHMA BOAbI uepe3 HHUX 1 M/c mpu
nuametpe orBepcTHid 40—50 Mm.

C6op OoCBETIEHHO# BOJBI CIIEAYET NPEAYCMAaTPUBATh KOJILLIEBBIMHU NEpHpe-
PUHHBIMH JKeJ00aMu C 3aTOIUIEHHBIMH OTBEPCTUAMU WIH TPEYrOJbHBIMH
BOJIOC/IUBAMH.
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8.3. Humencughuxayus pabomul OmcmouHbIX COOPYHCEHUT
KoHTaKkTHBIE KaMepbl XJIONbeoOpa3oBaHHs

KoHTakTHBIE KaMepbl XJIONbe0Opa3oBaHUs CICAYET IPUMEHATh B IKCICPH-
MEHTAJIbHOM HOPAAKE B TEXHOJOTHMYECKUX CXEMaX OCBETJIEHHSA Majo- U CPENHE -
MYTHBIX L[BETHBIX H BHICOKOLBETHBIX BOJ.

OO0nacTh NpUMEHEHU KOHTaKTHBIX KaMEp OrPaHHYHMBAETCS MYTHOCTBIO HC-
X0/HO# Boaw! 10 150 Mr/n, uBeTHOCTHIO 10 250 rpan.

ITpu 6onee BHICOKOH MYTHOCTH U LIBETHOCTH MCXOJHON BOJbI IPUMEHEHHUE
KOHTaKTHBIX KaMep JO/DKHO OOOCHOBBIBATHCS COOTBETCTBYIOIUMMH TEXHOJIOIH-
4ECKMMM U3bICKAHHAMH.

PaboTa KOHTAaKTHBIX KaMep XJIONbeoOpa3oBaHMs OCHOBAaHA Ha HPHHIHIIE
KOHTaKTHOH KOarysiuuu, oOyC/IOBJICHHO! CIOCOOHOCTBIO MEJIKHMX 4acTHL{ B3Be-
CH M MHKpOXJIOIIbEB KOAryJIsiHTa NOcje B3aUMHOM HEHTPaIH3aluH 3J1eKTPOKHHE-
THYECKHX 3apsJI0B NPWIMIATH K IOBEPXHOCTH OoJiee KPYNHBIX 4acTHL (HIbT-
pYIOLLEH 3arpy3Ku.

Anre3us yacTHl 3arpA3HEHHH U NPOAYKTOB THAPONU3a KOAryJIiHTa MpPOHC-
XOIHUT [0 TeX IOp, MOKa B pe3ylbTaTe HAKOIUIEHHUA OCAaJKa B MMOPax 36pHUCTOH
KOHTaKTHOHM Cpembl CKOPOCTb JBMXEHHSA BOABI HE MOCTUTHET BENIUYHHBI, NPU
KOTOpOH HAa4YMHAIOTCS OTPBIB XJIONBEB OCaJKa U BBIHOC MX B OTCTOMHMKH. B
JanpHeilIeM KOHTaKTHAas KaMepa paboTaeT B PEXUME YCTOHYMBOIO paBHOBECHI:
Macca NMOCTYNAOILEH B KaMmepy B3BECH M IPOAYKTOB THAPOJIM3a KOAryJsHTa
paBHa Macce TBEpAOi (a3bl BHIHOCHMOro BOJOI U3 Kamepsl ocanka. Obpa3oBa-
HHE XJIONBEB OCaJKa B KOHTAKTHBIX KaMepax IMPOUCXOIUT ObICTpee, YeM B KaMe-
pax co cBOOOJHBIM 00BbEMOM BOIbl, 0COOEHHO IIPH MaJOMYTHBIX BETHBIX BOAAX
U HM3KOH TeMnepaType BoAbl. OcaJok nojiy4aeTcst 60Jee IUIOTHBIM.

HpoeKTHPOBaHﬂe KOHTaKTHBIX KaMep xnonbeoﬁpasosaﬂuﬂ

ITnomane KOHTAKTHOM KaMephbl XJIONMbeoOpa3OBaHUs CIETyeT ONPEACIATh IO
YIeNbHOH Harpy3ke B pacyere Ha IUIOLIab 3epKaia BOIbl. YIENbHas Harpyska

V., M/(M* 1) Wi M/4, HA3HAYAETCS B 3aBUCHMOCTH OT KOHLEHTPALMH B3BECH
C,, MI/1, C y4eToM MHHUMAIbHBIX TEMIIEPAaTyp BOAbI B BOAOMCTOYHHUKE: IPH
C, <5V =7-10;mpu C, =5-10 V, =10-15; npu C, =20-150 V, =15~

20 ( C6 - CoJiep)KaHue B3BECU B BOJIE, BKIIOYas 00pa3ylollylocs OT KOaryssiHTa).

MeHblue 3Ha4eHHA CIACAYET NMPUHUMATh JUI1 MUHUMAIBHBIX TEMIIEPATyp BOJbL
BbIcOTa 11051 KOHTAKTHOM 3arpy3KH JUIA BOJ yKa3aHHBIX THIIOB pekomeHayercs 0,7 M.

B kauecTBe 3€pHUCTOH KOHTAKTHOH 3arpy3Kd Kamep XJIONbeoOpa3oBaHHUA
CllelyeT MCIIOJb30BaTh NOJMMEPHBIE IUIABAIOLIME MAaTEpHabl THIIA HEHOILIACTa
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noaxctyupoasHoro Mapok I1Ch u IICB, paspelieHHbIX A1 KOHTaKTa C ITMThEBOMH
BOJIOH, MIIH APYTUE aHATOTMYHbIE MaTEPHAIIBL.

KpynHocTs 3epeH 3arpy3ku npuHumaercs 3040 mM. 'panyisl neHoracta
HEOOXOAUMOI KPYITHOCTH 1(e1eCO00pa3Ho MOy4yaTh IyTeM Hape3Kd IUIUT C IIO-
MOILBIO HAarpeTOi JIEeKTPUYECKUM TOKOM HUXPOMOBOI IPOBOJIOKH AUAMETPOM
0,8-1,0 MM. T1nHTHI U3 NEHOMIACTA OJUCTUPOIHLHOIO BBHITYCKAIOTCS B IIHPOKOM
ACCOPTUMEHTE POMBIILIEHHOCTBIO.

JU1s mpefoTBpalleHUs BCIUIBITHSA IPaHyJl INEHOIUIACTa B KOHTAKTHBIX Kame-
pax Ha ypoBHE BEpXHEH KPOMKH 3aTOILUIEHHOrO BOJOCIHBA HPENYCMAaTPUBAIOT
3aKpeIUIEHHYIO yIEePKHBAIOIIYI0 PEIIETKY ¢ NMpo3opaMu Ha 10 MM MeHee MUHHU-
MaJlbHBIX Pa3MepOB 3€PEH 3arpy3Ku.

VY4uuTHIBasd HE3HAYMTENbHYIO O0BEMHYI0 Maccy neHormtacta (B 25-50 pas
MEHEe, YeM BOJBI), YAEPKUBAIOLIAs peLIeTKa JA0/DKHA ObITh pacCYMTaHa Ha Bbl-

Tankusatoutyio cuty R , t/m%, o gopmyse:
R=(p,~p,) (1-m)H, +p,Ah, (8:61)

rae P, - WIOTHOCTh BOJBI, /M ; Pp - WIoTHOCTE neHomnacra (0,02-0,04 T/M3);

m - nopucrtocts 3arpysku (0,4-0,45); H g - BBICOTA CJIOS MEHOILIACTOBOM 3a-

rpy3ku, M; A/ - pacueTHbli nepenaj JaBleHus B 3aTpy3Ke, M.

ITorepro Hamopa (mepenaj AaBJEHHA) B CIO€ 3aWICHHOH 3€pHHUCTOH KOH-
TaKTHOI 3arpy3ku A/ npunnMaroT pasHoii 0,05-0,10 m.

B perretke fomkeH GbITH NPEoyCMOTPEH JIIOK, YEPE3 KOTOPbIH IPOU3BOAAT-
s 3arpy3ka M BBITPy3Ka 36pHHCTOTO MaTepHana. MatepuaaoM A pelieTKH Mo-
IyT CIOY)XHTb apMaTypHbl€ CTEP)XHM, YTOJKH U T.II. (W11 HHUX CIEAyeT Mpeny-
CMaTpHUBaTh IPOTHBOKOPPO3UOHHBIE OKPHITUS).

Jns 3ajmepaHuA NEHOIUIACTa NPH ONOPOXKHEHUH OTCTOMHHUKOB B HIDKHEH
4aCTH KaMepbl JOJDKHA ObITh YCTAHOBJICHA BTOpAs HIKHASA peLIeTKa ¢ AYeHKaMHU,
aHAJIOTMYHBIMU BEPXHEH pEILETKE.

ITpOMBIBKY KOHTAKTHBIX KaMep CleIyeT OCYLIECTBIATH OOpAaTHbIM TOKOM
BOZBI IIPU KPAaTKOBPEMEHHOM BBIIIYCKe €€ 0e3 OCTaHOBKM CTaHLMHU. IIpoMbIBKY
[POU3BOAAT IIEPUOAUYECKH IIPH ITOTEPE HAIlOpa B KaMEpe BBIILIE PACUETHOM.

[lepHOAMYHOCTD MPOMBIBKH 3aBHCHT OT COCTOSHUA CETYATBIX 3aIIHTHBIX
YCTPOHCTB Ha B0J03abope WIM CTAaHUMM BOAOIOATOTOBKM M  CTENEHH
3arpA3HEHHOCTU UCXOJHO BOJHI.

KoHTakTHBIE KaMepbl XJIONbeoOpa3oBaHHs CIEAYeT NPHHHUMATh BCTPOEH-
HbIMHU B BEPTUKA/IbHbIE U TOPU3OHTANbHBIE OTCTOHHUKH.

B BepTHKaJbHBIX OTCTOMHHMKaX KOHTaKTHbIE KaMephbl pacloJaraioT B LIEH-
TpaJIbHOM 4acTU OTCTOMHHUKA. Boxy B kamepy noparot Ha BeicoTy 0,2-0,3 M Han
KOHTAKTHOH 3arpy3koii (puc. 8.5).

125



Puc. 8.5. BeprHkanbHblii OTCTOHHHK ¢ KOHTAKTHOH KaMepoi XJIoNbeoOpa3oBaHus:
1 - OTBOZX OTCTOEHHOI BOABI; 2 - MoJaya HCXOAHOM BOIbI; 3 - KOHTaKTHas KaMepa XJIONbe-
obpa3oBaHu1; 4 - BEpXHsA pelIeTKa: 5 - IIaBaoLlas 3arpy3ka; 6 - HIXKHASA pelleTka;

7 - 30Ha HAaKOIJIEHHA U YIUIOTHEHHUS OCajiKa; 8 - yHajeHHe ocafika.

IIpu ocBeTIeHHU BOABI B TOPM30HTAIBHBIX OTCTOHHUKAX KOHTAKTHBIE KaMe-
Pphl pacnosaraloT B Hauajle OTCTOHHUKOB (puc. 8.6).

Han xamepamu xsonbeoOpa3oBaHUsA HEOOXOMMMO IpefycCMaTpUBaTh Ia-
BWJIbOH LIUPHHOH He Oonee 6 M.

Puc. 8.6. I'opu3oHTaIbHBIH OTCTOHHHK C KOHTAKTHOH
KaMepoii XJionbeo0pa3oBaHHM:
1 - mozaua HCXOAHOM BOMBI; 2 - HIDKHAA PEIeTKa; 3 - BEPXHAS peleTka; 4 - KOHTaKTHas
3€pHHUCTas 3arpy3Ka; 5 - OTBOJX OCBETJICHHOH BOMIBIL; 6 - CHCTEMA YIaIeHUs OCafKa U3 OT-
CTOMHHKa; 7 - JIIOK JUIA PEBH3HH TPYOOIPOBOJOB; 8 - cHCTEMa YIaICHHs 0CaJKa H3 KaMephl
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OTBoX BOABI H3 KAMEPHI XJIONBEOOPa30BaHUA B TOPU3OHTANBHbIH OTCTOMHUK
NpeIyCMaTpUBAIOT HaJ CTEHKOH (3aTOILIEHHBIH BOJOCIHB), OTACIAIOILEH KaMepy
OT OTCTOMHHKA, IIPU CKOPOCTH IBWOXKEHUs Boabl He O6onee 0,05 M/c; 3a cTeHKoi
YCTaHaBJIMBACTCS IOJBECHAs IEPeropojka, NOTpPYyKeHHas Ha 1/4 BBICOTHI OT-
CTOMHMKA U OTKJIOHSIOILAS IIOTOK BOABI K HU3Y.

PacnpeneneHue BoAbl MO ILIOIIAAM KaMephl XJIOMbEOOpa3OBaHHUA ClIEXYeT
[peJyCMaTpUBaTh C MNOMOIUBI0 NEepHOPUPOBAHHBIX TPYO C OTBEPCTUAMH, Ha-
NpaBJIeHHBIMU BHH3 NOA YrioM 45°. PaccTtosiHue MexIy ocsiMHU nepdopUpoBaH-
HbIX TpYO npuHUMalOT He Gonee 2 M. PacnipenenutensHele TpyOb! pa3MmernaroTcs
HENOCPEACTBEHHO IO/ HIKHEH PEILETKOM, paclooKeHHOH Ha pacCTosHuH 1-2 M
OT BEPXHEH PELLETKH.

JlHuIEe Kamepbl CIIEAYET BBINOIHATH C YTJIOM HaKJIOHA rpaHei 45°. B Hux-
HEM 4acT CXOASAILUXCS rpaHeil pacnoaraloTcs TpyOsl AL yaaleHUus ocajgKa.

J1s oCyLIECTBIIEHH PeBU3UU [IHA KaMephl U TPYOOIpPOBOAOB MMOAAYH BOABI
M OTBOJA OCaJKa B HMXHEH 4acTu 3aTOIUIEHHOIO BOAOCIHMBA, OTAC/IAIOILETO Ka-
MEpPY OT OTCTOMHHUKA, CIAEAYET IPEAYCMOTPETD JIFOK.

ToHKkocIOHHBIE OTCTOHHHKH

O1cToliHbIE COOPYXEHHs, 000PYIOBaHHBIE TOHKOCTOHHBIMU JJIEMEHTaMHU,
NpeJHa3HAYeHbl JUIA OCBETJICHHMSA NPUPOINHBIX IIOBEPXHOCTHBIX BOJ MAIOH H
cpenHeil MyTHOCTH M LIBETHOCTH Ha BOZOOYHMCTHBIX CTaHIUAX CHCTEM XO3SHCT-
BEHHO-IIUTHEBOTO H MPOMBILLIEHHOIO BOJOCHA0KEHHA.

B coopyXeHHAX TOHKOCJIOHHOrO OCBETJIEHHSA OCAXICHHE B3BECH MPOHCXO-
JUT B HaKJIIOHHBIX JJIEMEHTaX MaJIOH BBICOTHL. [Ipu 3TOM obecmeunBaroTcs Obl-
CTpOE BBIAEIECHHE B3BECH U €€ CIIOJN3aHHE [0 HAKIOHHOH IUIOCKOCTH 3JIEMEHTOB
B 30HBI XJIONIbe0OPa30BaHUA U OCaAKOYIUIOTHEHHS.

TOHKOC/IOHHbIE OTCTOHHBIE COOPYXKEHHS MOXXHO IPUMEHATH Kak IIPH pe-
KOHCTPYKIIUM AEHCTBYIOIIUX OTCTOHHUKOB C LENBI0 UHTEHCH(HUKANUH UX pabo-
ThI, TaK U JUI1 BHOBb NPOEKTUPYEMBIX BOJOOYUCTHBIX CTAHLIUH.

Hactosmue pexoMeHIalMy pacnpOCTPaHAIOTCA Ha COOPYXEHHA C IPOTHBO-
TOYHBIM JIBHXKEHUEM BOZBI M 0CaJKa B TOHKOCJIOKHBIX JJIEMEHTaX.

TpeboBaHus Kk KayecTBY U MeToJjaM 00paboTKU BOIbI, OCTYNAIOLIEH Ha CO-
OPY>KEHHS C TOHKOCJIOHHBIMH JJIEMEHTaMH, aHAJIOTHYHbI TPEeOOBaHHAM M ApY-
TUX TUIIOB OTCTOMHBIX COOPY>KEHHH.

CxeMa TOHKOCJIOHHOrO BEPTHKaJIBHOIO OTCTOHHHMKA IPEACTaBICHA Ha
puc. 8.7. HUcxonHas Boma, o6paboTaHHas peareHTaMH, MOCTYNAeT B pacIoiio-
XEHHYI0O B LEHTPalbHOH 4acTH OTCTOMHHKA KaMepy XJOIbeoOpa3oBaHHUs M 3a-
TEM, IOCJIe €€ NPOXOXKICHHsA, BMECTe C 00pa3yIOIUMHUCS XJIONbAMHU NPOXOAUT
HOCJIEA0BATENbHO PACHPEICTUTENBHYIO 30HY M TOHKOCIOHHbIE HAKJIOHHBIC JJIe-
MeHThl. OCBeTIeHHas BoJa 4yepe3 cOOpHble jkeno6a OTBOAUTCA U3 COOPYKEHHA.
Ocaiok 13 OTCTOHUKA COpachIBaETCA Yepe3 CUCTEMY YaJeHUs 0CaJIKa.
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Puc. 8.7. BeprukajibHblii 0TCTOHHHK, 000PYA0BAHHDIH TOHKOCJIOHHBIMH 0/10KaMHu:
1 - 0TBOA OTCTOEHHO# BOABL; 2 - T0Jja4ya HCXOAHOM BOZBI; 3 - KaMepa XJI0mbeoOpa3oBaHHs;
4 - HaWIOHHBIE TOHKOC/IOMHBIE 6JI0KH; 5 - 30Ha pacrpeeeHHs BoIbl; 6 - 30Ha HaKoILIe-
HUS ocajka; 7 - yaaJeHue ocajka

B TOHKOCIOHHOM IOpPU3OHTAIBLHOM OTCTOMHHKe (puc. 8.8) obpaboraHHas
peareHTaMH HCXOIHAas BOJA IOCTYIIAeT BO BCTPOCHHYIO KaMepy XJombeobpaso-
BaHUA (J1I060r0 U3 PEKOMEHAYEMBIX AEHCTBYIOIIMMH HOpMaMu TuioB). U3 xame-
Pbl IHOTOK BOJBI, JBHIAfACh FOPH30HTAIBHO IOJA OJOKaMH M HNOJHHUMAACH CHH3Y
BBEPX, IPOXOAUT TOHKOCIOKHBIC 3JIEMEHTHI U IIOCTYNAET B PaCHOIOKEHHYIO HaJl
HUMH COOpHYIO CHCTeMy M KaHal. HakarumMBaromuiics B OTCTOHHHKE OCaIOK
HNEePUOAUYECKH COPachIBAETCA YEPE3 CUCTEMY YAAJICHHA OCAJIKa.

n/
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Puc. 8.8. T'opH30OHTAIBHBII OTCTOHHUK, 0060PY10BaAHHBIH
TOHKOCJIOHHBIMH O10KaMu:
1 - mogaya HCXOQHOH BOMBI; 2 - KaMepa XJI0mbeoOpa3oBaHus; 3 - TOHKOCIOHHbIE 6JI0KH;
4 - c6bopHbIe Kenoba; 5 - KaHaI cO0pa OCBETJICHHON BOJBI; 6 - OTBOJ OCBETJICHHON BOJBI;
7 - 30Ha pacnpeieJIeHHs BOABI; 8 - 30Ha HAKOIUICHHA ocalka; 9 - yIaleHHe 0caJKa
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TonkocsoliHble 3M€MEHTI M OJIOKM MOLYT BBIMNOJIHATHCA M3 MATKUX HIIM
HOJIYXECTKHX MOJUMEPHBIX IUIEHOK, COCAMHEHHBIX B COTOBYK) KOHCTPYKLHIO,
WIH U3 KECTKHX JIMCTOBBIX MATEPUAJIOB B BUJIE OT/AEJIBHBIX MONOK (puc. 8.9).

Pasmepsl B maHe OTHAEHBHBIX OJIOKOB JUIA yoOOCTBA UX MOHTaXa U 3KC-
Ilyataudd npuHuMaroT 1x1 - 1,5x1,5 M ¢ yuerom daxTHyeckux pa3MepoB co-
OpYX€HHA. BBICOTY MONEPEYHOro CEYEHUs TOHKOCIOHHOIO SYEUCTOrO IEMEHTa
pexomenayercs npuHuMaTh paBHoi 0,03 - 0,05 M. Sueiiku mMoryt ObiTh M000#
(GOpMBbI, HCKITIOYAOIIEH HAKOIUICHHS B HUX OCaaKa.

Hy/sin o
il

by

Puc. 8.9. KoncrpykTHBHbIE NapaMeTPbl TOHKOCJIOMHBIX 3JIeMEHTOB B 0/I0Ke:

lO — JUITHHA TOHKOCJIOHHOTO JJICMCHTA, bO — IIHpHUHA TOHKOCJIOHHOTO 3JIEMECHTA; HO -

BBICOTa TOHKOCJIOHHOTO 3JIEMEHTA; H — BBICOTA TOHKOCJIOHHOTO COTOGHOKa; L — JJIHHA
TOHKOCJIOHHOTO COTO6JI0Ka; B — IIHpHUHA TOHKOCJIOHHOr0 cOTOOI0Ka

PexomenyeMblil yron HakioHa 31eMeHTOB 50-60° (MeHbUIME 3HAYEHHA -
Juis GoJsiee MYTHBIX BOA, OONbIIMe - JUI1 MAJOMYTHBIX LBETHBIX). [JJIMHY TOHKO-
CIIOHHBIX 3JIEMEHTOB OIPENEIAI0T CHELHalbHbIM Pacye€TOM, OHA JOJDKHA HAaXO-
authes B npeaenax 0,9-1,5 m.

VcraHOBKY OTHAEIbHBIX OJOKOB B OTCTOMHHKAaX U OCBETIUTENAX CICAYET
OCYILECTBJIATh C IIOMOLUBIO CIELMAIBHBIX HECYILMX KOHCTPYKLHUH, PacloIokKeH-
HBIX MOJ WIM HaJ HUMH, JIMOO UX KPEIUICHUEM K dIE€MEHTaM COOpHOM CHCTEMBI
(xenobaM, noTKaM, TpyOam) M HPOMEXYTOUYHHIM CTEHKaM coopyxenuid. [Ipu
3TOM MOTYT OBITh HCIIOJB30BAaHbI CTAJbHBIE WIM MONMMEPHbIE TPYOBI, IEpeBo,
apMaTypHasi IPOBOJIOKa, NPO(QUIMPOBaHHbIE KOHCTPYKLIMH U T.J.

I'epMETHYHOCTh 3a30pOB MEXIY OTACABHBIMU OJIOKAMH C BHYTPEHHHUMH
CTEHKaMU COOPY>KeHHH obecrieunBaeTcs yIUIOTHUTENbHBIMHU NIPOKIAKaMH.

C6op OCBETICHHOH BOABI M3 TOHKOCJOMHBIX COOPYXEHHH OCYIIECTBIAIOT
KeJobaMH C 3aTOIUICHHBIMM OTBEPCTHSIMH HJIH OTKPBHITBIMH BOZOCIMBAMH, Ha-
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NpUMeEp, TPEYrOJbHOr0 MPOGUIsA, PaCIONOKEHHBIMH Ha PacCTOSHHH He Oojee
2 M OIIMH OT APYTOrO.

Pacyer TEXHOJIIOTHYECKHX M KOHCTPYKTHBHBIX IapaMeTPOB COOPY)KEHHH, a
TaKoKe OTAEIBbHBIX TOHKOCIOHHBIX 3JIEMEHTOB CIICAYET NPOU3BOAUTH IO 3aBUCH-
MOCTH:

1, =K H| K g
uO'B'Kar
K, =————1—————, (8.62)
Kcr'Kon.Kx
K _ (qu;'Kcr

2 . ’
SIma-cosa

rae lo - JUIMHA TOHKOCJIOHHOTrO 3neMeHTa, M; H, o0 - BBICOTa TOHKOCIOHHOTO

aneMeHTa, npuaumaemas 0,03 - 0,05 m; VH - ylelibHas Harpy3ka WiIH IIPOU3BO-
JIMTENBHOCTh COOPY)KEHHA B PacdeTe Ha IUIOWIAb 3epPKaia BOIbI M°/(M* + 1) Wi
M/4; U, - paCuETHAss CKOPOCTh OCaX/ICHHUS B3BECH, M/U; B - k03bduLHeHT, y4u-
THIBAIOIUMH CTECHEHHOE OCaXKIEHHE B3BECH IOA TOHKOCJOHHBIMH 3JIEMEHTaMHy,
K, - xosduument arnomepauuy, yIUTHBAIOIIHMI BIMSHHE OCAJKA, BBLIEIIO-
IErocs U3 TOHKOCJIOHHBIX 3JIEMEHTOB, Ha MHTCHCH(HUKALMIO XJIONbe00pa3oBa-
Hus; K - xoodduiment, yunTHIBAIOMIMI CTECHEHHE CEYEHHMA TOTOKA B TOH-

KOCJIOHHOM JJIEeMEHTE CIIO3aI0MIUM OCaJKOM, npHHMMaercs B cpeauem 0,7-0,8
(Gonblive 3Ha4YEeHUs -IUI1 MYTHBIX BOJ, MEHbLIME -AJIs MaJOMYTHBIX LBETHBIX

Bon); K, - k0o uumeHT, yuuTHIBaIOLMI THAPABIHIECKOE COBEPLIEHCTBO TOH-
KOCJIOHHOTO COOpPYXKEHHS W CTeNeHb €ro OOBEMHOr0 MCIOJIBL30BaHHUS, TPUHHU-
maemslit 0,6-0,75; K, - KOHCTPYKTHBHBIA K03((UIMEHT, PABHBINA OTHOLIEHUIO

(aKTH4ECKOH OTKPBHITOM ANA JBHXKEHHUS BOJBI ILUTOIIAJH TOHKOCIOHHBIX JJICMEH-
TOB K 00mieil mromany 3epkajia BOABI OTCTOHHOTO COOPYXXEHHs; Ol - Yroi Ha-

KJIOHA TOHKOC/IOHHBIX JJIEMEHTOB K FOPU3OHTY, rpag; K, ¢ - KoobduuMeHT, yuu-

THIBAIOLIMA (OPMY IONEPEYHOIO CEYEHHS TOHKOCIOHHBIX 3JIEMEHTOB, IPHHU-
MaeMblil: UId CeYeHUH mpsaMoyroasHoil ¢opmsl - 1,0; kpyrioi - 0,785; Tpe-
yroneHo# - 0,5; wectuyronsHoit - 0,65-0,75; npu ucmonb3oBaHuK TPYO M MEX-
TpyOHOro npoctpancrsa - 0,5; @ - K03 HILMEHT, YYHTHIBAIOLIMHA BIUSHUE THI-

PONMHAMHYECKMX YCJIOBUil [IOTOKA B TOHKOC/IOMHBIX 3JIEMEHTaX, ONpEeIseTCs
1O JaHHbIM Tabn. 8,4, B KoTOpoil b - mmpuna, |, - BbICOTa TOHKOCIOHHOIO

3JICMCHTA.
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Ta6bnuua 8.4

XapakTepHCTHKa 3pavenne b. / H
TOHKOCJIOMHOTO 0 0
JJIeMEeHTa 1,0-2,5 2,5-5,0 5,0-10,0 >10,0
3nauenue (P 1,25 1,15 1,05 1,0

ViensHele Harpy3Kd Ha TOHKOCJIOHHBIE COOPYXKEHHS, OTHECEHHBIE K ILIO-
aaM, 3aHATOH TOHKOCIOMHBIMM JJIEMEHTaMH, C YUETOM IOKa3areleil kauecTBa
BOJBI MOI'YT OBITh HNPHHATHI I MaJOMYTHBIX M LBETHBIX BOJ, 00pabOTaHHBIX
KOaryJasHroM, — 3-3,5 MJ/(MZ' 4), cpenHeit MyrHocTd — 3,64, M3/(M2- 9), 0as
MYTHBIX BoJ — 4,6-5,5 M/ y).

PacueTHass CKOpPOCTb OCaXKIEHUA B3BECH JOJDKHA NMPUHUMATHCSA B COOTBET-
CTBHM C OIILITOM JKCILIyaTallMH COOPYXeHHMii, pabOTaIolIMX B aHAJIOTHYHBIX YC-
noBusaX. IIpu OTCYTCTBHM Takoro OmbITa ClIeAyeT NPOM3BOJHTH TEXHOIOTHYECKOE
MOJIETIMPOBAHUE NPOLIECCOB XJIOMbe0OPa30BaHUA H TOHKOCIOHHOTO OCaXIEHUS C

Hebl0 ompeneneHus Tpebyemoro 3HaueHus Y. IIpu HEBO3MOXHOCTH yKa3aH-
HOTO 3HAaY€HHE U, ONpPEJEIIOT cornacHo Tabn. 8.1(2,13].

3HaueHUe NpPOU3BEICHUS [.’)Kar clenyer NpUHUMATh paBHbIM 1,15-1,3

(6onpiixe 3HAYEHUs - U1 TOHKOCJOMHOTO OCBETIMTENA, MEHBLIME - /A TOH-
KOCJIOMHOT'O BEPTHKAJIBHOTO OTCTOMHHUKA).

3nauenne kodpduumenra K, onpepensior mo (aKTHYECKMM JaHHBIM C

Y4ETOM TOJIIMHBEI MaTepuaia Ul TOHKOCIOHHBIX 31eMeHTOB. [IpenBapHTenbHO
pekoMeHayeTcsas NMpuHUMaTe ero paBHbIM 0,70-0,95 (6osbuive 3HAYEHMA - A1
TOHKHX IUICHOYHBIX MaTEPHAJIOB).

[Nonmy4eHHbIe MO pacyeTy pa3Mepsl TOHKOCIOHHBIX JJEMEHTOB U TOHKO-
CJIOMHBIX COOPYXEHHUI B LIENIOM, a TAKOKe 3HAYEHUA YACHbHBIX HAarpy3oK Halyie-
KUT MPOBEPUTh U CKOPPEKTHPOBATh C YY€TOM MHUHUMAIBHOIO BPEMEHU MEXKIY
BBIITyCKaMH ocaika 6—8 4. IIpu 3TOM BBICOTY 3aLIUTHO# 30HBI AJI1 BEPTUKAIBHO-
ro OTCTOMHHMKA CJIeyeT IPUHUMATh PaBHOH 1,5 M, JUI rOPU3OHTANIBHOTO — 1 M.

BrIcoTy 30HBI cOOpa OCBETIEHHOH BOABI PEKOMEHAYETCS NPHHUMATh HE
menee 0,4-0,5 m.
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I'naBa 9. OcBeT/IMTeJH NPUPOAHBIX BOJ

9.1. Kpamkue ceedenus 06 oceéemaumensix

Merton 06paboTkH BOABI B CJI0€ paHee 00pa30BaHHOIO B3BEILEHHOTO OCaIKa
HIMPOKO MCIIONB3YIOT B TEXHOJIOTHHU €€ OCBET/IEHMS, 00ECIBEUMBAHNUS, YMATYCHH,
nedTopupoBanus, 06e3xene3uBaHug U 00eCKpeMHUBaHHUS. [IepBble BOJOOYHCTHBIE
coopyxeHus, paboTaroliie [0 3TOMY NpUHLMITY, 6bUIH paspaboransl E. H. Terep-
KMHBIM U CIONIMHTOM M MONYYHIH Ha3BaHHE CYCIIEH3HOHHBIX CENapaTopoB, Ipe-
CUIIUTATOPOB, aKCENEPEHTOPOB, OCBETIUTENEH CO CIOEM B3BELIEHHOIO OCaKa.

OcBeTIUTENM CO CIOEM B3BEILIEHHOIO OCaJKa, NPUMEHSEMble KaK COOpYyKe-
HUA [epBOH CTYNEeHH BOIOMOATOTOBKHM, MOTYT YCHEIUHO padoTaTh TOJBKO NPH
YCJIOBUU IpeABApUTENBbHONH 00paboTKH NpHUMeceii BOAbl KOATYJIAHTOM WIH (JIOKy-
JSTHTOM, TIPU 3TOM ofecrednBaercs 6onee BICOKUI 3¢ dekT ocBeTIeHHs Boabl (10
5-8 mr/i) u Oonee BbICOKast IPOM3BOAUTENIBHOCTD 110 CPABHEHHUIO C OTCTOMHHKAMH.
OnHAaKO KOHCTPYKTHBHO M B 3KCILTyaTalldu OHH Oosnee coxHs! [15].

JocTouHCTBa OcBeTIUTENeH OOYCIOBIEHBl HAIMYHEM CJIOS B3BELICHHOTO
ocanka (KOHTaKTHOH cpezbl), KOTOPbI MMeeT OOJIBLIYI0 Pa3BHTYIO NOBEPXHOCTH
00pa3syrolHX ee 4acTHll, okasblBas OJIaronpHATHOE JEHCTBHE Ha MPOLECCHl Koary-
JIMpOBaHus, cOpOLMH, aare3u NPOIAYKTOB Mpolecca BogooOpaboTkH; cmocober-
ByeT 0ojiee paBHOMEPHOMY paclpeleneHHIo 00pabaTbiBaeMON BOJbI [0 CEUEHUIO
OCBET/IUTENA U OKa3blBACT INO3UTHBHOE BIMAHME HA IUIAPABIMYECKHH DEXHUM U
HapaMeTpsbl MMOTOKa (racHICA ero TYpOYJICHTHOCTh, YBEIMYMBAETCS KO3(GhULMEHT
00BEMHOr0 HCIONB30BaHKs U T.J.); PE3KO YIIy4LIaeT IMAPABIMYECKYI0 XapaKTepy-
cTuKy B3BecH. CKOpPOCTh OC@XAEHHMA BO3PAcTaeT B 2-3 pasa [0 CPaBHEHHIO CO
CKOPOCTBIO OCAKJCHHA B OTCTOMHMKE 33 CYET YBENUYEHHUs Pa3MEPOB XJIONBEB U UX
IUIOTHOCTH; 3HAYUTEIbHO MOBBILIAETCS 3P(EKT OYHCTKH BOAB! (CHIDKAETCS OCTa-
TOYHOE CO/ICp)KaHUE HM3BJIEKAEMbIX M3 BOABI NPHMeceEi) 3a cueT Gojee IOJIHOIo
HCIIOJIb30BAHUA IPUMEHAEMBIX PEAreHTOB U CBOHCTB KOHTAKTHOMH CpEIbI.

Henocratku: 00s3aTebHOE NPUMEHEHHE PEare¢HTOB; BBICOKAs YYBCTBH-
TENBHOCTh K IIEperpy3kaM ¥ U3MEHEHHUSIM TeMIIepaTypbl; CIOXKHOCTh KOHCTPYK-
LM COOPYXKEHHUIT; IKCIUTyaTalus TpebyeT BBICOKOM KyIbTYphl 00CTY)KUBAHUS.

[Ip peareHTHOM METOJE OYHUCTKH IPUPOJHOH BOIBI CXEMY «OCEemaAumenu
C 83B8EUUEHHBIM OCAOKOM — CKOpble Guibmpely CIENYeT NpelyCMaTpUBaTh JULA
CTAHIMIA POM3BOAUTENBHOCTEI0 Gonee 5000 MP/CyT IpH MyTHOCTH HCXOIHOIX
Boab! oT 50 no 1500 mr/n u uBetHocTH 10 120 rpan.

Jlns HOpMaybHO! paboThl OCBETIMTeNeH HEOOXOOUMO OOECIIEYHUTh PaBHO-
MEpHYI0 1I0Ziayy BOJbI Ha COOPYXEHHA WM IIOCTENIeHHOE M3MEHCHHE pacXofa B
npezesnax He 6onee £15% B 1 4 u KosebaHus TeMIepaTyps! Boabl He Gosee +1°C B
1 u. CnoHTaHHble KoneGaHHs pacxoja BOJbl BbI3bIBAIOT Pa3MblB B3BELICHHOIO
CIOs M BBIHOC XJIONbEB B 30HY ocBeTieHusa. Konebanus TemmepaTypbl BOAbI, B
OCOOEHHOCTH IOCTYIUICHHE 6oJiee TEIUTOH, YeM HaXOJSIUEeHCA B OCBETIIMTENE, Blle-
KYT 3a c000i BO3HUKHOBEHME KOHBEKTHBHBIX TOKOB, IIPHUBOMALUMX K HAPYLIEHUIO
B3BELLECHHOT'O CJIOA U 3aMYTHEHUIO OCBETIICHHOM BOJBL.

[Tpu NOBBILLIEHHOM COAEpKaHUU B 00pabaThiBa€MOH BOJE XKeje3a, MapraH-
ia Lenecoo0pasHO MPUMEHATb OCBETJIMTENM, TaK KaK HAMYUde B3BELIEHHOTO
CJI0S OCa/iKka ABJIIETCA XOPOLIMM KaTaau3aTOpPOM IPOLEccoB U 3G (EKT OYUCTKHU
3HAYUTEJILHO MOBBILLIACTCS.
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9.2. Konempykyuu ocgemaumenei u ux paciem

OcgeTnuTeny NpOeKTUPYIOTCSA KPYTJIOH, KBaJpaTHOW WM IPSIMOYTOJIbLHOI B
TU1aHe (OpMBI, C IUIOLIA/BI0, He npesbiiaomeii 120—150 M. OHU BBIIOIHAIOTCS
U3 COOPHOTO MJIM MOHOJIUTHOTO JKeJ1e300eTOHa UITH METAILIA.

Hau6onpiuee npuMeHeHHe B TUIIOBOM NMPOEKTHPOBAHUMU M NPAKTHKE IOIY-
YWIM OCBETIMTEIH KOPHAOPHOIO TUIA C BEPTUKATBHBIMH OCAIKOYILUIOTHUTENA-
MH (puc. 9.1).

OcpeTnuTeNy 3TOr0 THIA HPEICTABIAIOT CO0OH NPAMOYTOJbHBIE B ILIaHE
KENEe300€TOHHbIE pPe3epBYaphl, Pa3lC/ICHHbIC IEPeropoJKaMH Ha KOPHIOPHL.
Mexny NByMs CEKUMAMH CO CIOEM B3BELICHHOTO OCaJKa PacIiONOXKeHa CEeKLHsS
0CaZKOYILIOTHHUTENA [14].

Jla ynyqmieHus THOIPOAUHAMUYECKUX YCIOBHI PabOThl B3BELIEHHOTO CJI0s
HWXHHUE 9aCTH KOHCTPYKLUH BBIOJHEHbI C HAKIIOHHBIMU CTEHKaMHU, YTO MO3BO-
JIA€T IOBBICUTE HA 3TOM Y4YaCTKE CKOPOCTb BOCXOJALIETO IOTOKA BOAbI B 7—8 pa3
II0 CPABHEHHUIO C PACYETHOH CKOPOCTBIO ABM)XEHMA ITOTOKA B BEPXHEM CEYCHHH.
B pesynsTaTe 3TOro BO B3BEHIEHHBIH CIOH nomagaioT Gosee KPYIHbIE YaCTULBL,
OOBbIYHO OT/AraroLIMecs Ha AHE H OOYCIIOBIMBAIOIIME 33HIMBAHHE BCETO COOPY-
HKEHHUA.

Puc. 9.1. CxemMa KOpHAOPHOI0 OCBETIHTEJISA:

A - pabouue KOpHIOpHI; B - ocagkoyruoTHHTeNb; | - nepdopHpoBaHHbIE BOAOpacIpese-
JIMTENbHBIC TPYOBI; 2 - CIIOH B3BEIIEHHOTO 0Ca/IKa; 3 - 30Ha OCBETJICHHA BOIbIL; 4 - cOop-
HbIe XKenoba; 5 - 0TBOJI OCBETIEHHOH BO/IBI H3 OCAIKOYTUIOTHHTENA; 6 - OCaIKONPHEMHBIE
OKHa; 7 - 3alUTHBIE KO3BIPbKH; 8 - CIIOH YIIOTHEHHOTO Ocafka; 9 - cOpoc ocanka;

10 - cGopHsbiit KaHaw; 11 - 0TBOA BOBI Ha GUIBTPSI; 12 - 3aBHIKKA, PETYIHPYOILas OTCOC
n36bITKa Ocajika; 13 - onmopoxHeHHe pabounux KOPUAOPOB
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B xauecTBe BO3MYyXOOTIENUTENS B CXeMaX C KOPUAOPHBIMU OCBETIUTEIIAMHU
BBICTYIIAET, KaK HpaBIO, BUXPEBOH CMECHTENb.

CMeliaHHas ¢ BBEICHHBIMH PEareHTaMH BOJa PaBHOMEPHO paclpeeNieTcs
[0 JjiHHe pabo4YHUX KaMep NpH MOMOINH YJIOXCHHBIX IO JHY ABIPYATHIX TPYO
Teneckonuueckoit gpopmel. OcBeTIeHHAss BOAa OTOMpPACTCA 4Yepe3 TPEYTOJIbHBIC
BOJOCJIMBEl HIH 3aTOIUICHHBIE OTBEPCTHA B KeJ00aX, pacmoiOoXeHHBIX BHOJb
KOPHIIOpOB OCBETJICHHMsA, M NMOCTYNaeT B oOmmMi cOOpHBIH KaHal, U3 KOTOPOro
OTBOJMTCS MO TpyOompoBojam Ha GuibTphl. Jind obecriedeHus NpHHYAUTENLHO-
ro orcoca u30bITKa 0CaJKa U3 B3BELIEHHOTO CJIOA Yepe3 OKHA B OCaAKOYIUIOTHHU-
TEJIM OCYLIECTBJIETCSA NOCTOSHHBIA OTOOP M3 UX BEpXHEH 4acTH OCBETJIEHHOMH
BOJB! MOCPEACTBOM 3aTOILUIEHHBIX JBIPYATHIX TPYO, MOMKIIOYEHHBIX K 0OImeMy
KaHany ocerauTeneii. [Ipy nmoMomu perymupyromux 3aaBHKeK 00ecreyHBaroT
TakoH 0T6Op BOIBI U3 OCAAKOYIUIOTHUTENEH, YTOObI YPOBEHP BOJABI B HHX ObLI
HECKOJIBKO HIDKE, YEM YPOBEHb BOJBI B OCBETIHTENAX. YaCTHLIBI B3BECH, IIOCTY-
NAKOIMe B OCaJKOYIUIOTHUTENb, IOJ BIMAHUEM CWIBl TAXKECTH BHINAJAIOT HA
JHO. YIUIOTHEHHBIH OCafOK BBIIYCKAE€TCS IO YJIOXKEHHBIM Yy JHA JBIPYAThIM TPY-
6aM Ha coopyxeHUs 06paboTKH 0cagKa WIM B BOZOCTOK.

C uensio NpefOTBPalIeHUs IIOACOCa OCBETIEHHOH BOJbl B OCAJAKOYIUIOTHH-
TeJIM Yepe3 OKHA HaJ HUMHU YCTaHABJIMBAIOT CHELUAIbHEIC 3aI{UTHbIE KO3BIPHKU
(puc. 9.2). IIpamoyronbHas ¢popMa OCBETIUTENCH OOYCIOBIUBAET NPOCTOTY MX
KOMIIOHOBKH B IIpe/ie/IaXx BOAOOYHCTHOIO KOMILIEKCA.

N

SN

Y

Puc. 9.2. 3amuTHbIH KO3bIpEK

B Hacrosiee Bpems pa3paboTaHO GONBLIOE KOMHYECTBO KOHCTPYKLHMHA OC-
BETIIMTENEH KaK OT€YECTBEHHbIX, TaK U 3apyOexHbIX GUpM.
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PacueT ¥ npoeKTHpPOBaHHe OCBETJIMTeJIeH

OCHOBHBIMH PacyYETHBIMU NapaMeTpPaMH OCBETIUTENEH ABIAIOTCA CKOPOCTh
BOCXOJALLUETO JBHXEHUA BOABI B 30HE OCBETJICHUA VOCB , KoTopas omnpenensercs
[0 pe3yJIbTaTaM TEXHOJOIMYECKHX HUCCIEHOBAaHHM, U KO3 UIMEHT pacnpenee-
HHUS BOABI MEXIY 30HOM OCBETJIEHMS M 30HOW OCBETJICHHS OCalKa Kp.&_ IIpu

OTCYTCTBMHU JJaHHBIX SKCIEPUMEHTA 3TH BEJMYMHBI OHpelesoTcs mo T1abi. 9.1,
pHYEM HWKHUE Mpeleibl CKOPOCTeH YKa3aHbl JUI1 XO34iCTBEHHO-ITHUTHEBBIX
BOJIOTIPOBOJIOB.

Tabmuua 9.1
PacyeTHble mapaMeTpbl /Il OCBETJIHTeJIei
CKopocTh BOCXOASAILETO
[I0TOKa BOJbI B 30HE OCBET-
MyTHOCTB BOZBI, HOCTY- JeHHH, Voca ., MM/c Koad¢uuuent pacnpene-
narouieif B OCBETIHTENb,
n M/ B 3UMHHH B JIETHHH nernz somst, K P
MIEPUOL TIEPHON
ot 50 g0 100 0,5-0,6 0,7-0,8 0,70 - 0,80
cB. 100 xo 400 0,6 -0,8 0,8-1,0 0,80 -0,70
cB. 400 zo 1000 0,8-1,0 1,0-1,1 0,70 - 0,65
cB. 1000 o 1500 1,0-1,2 1,1-1,2 0,64 - 0,60

Ilpy KoIMYECTBE OCBETIMTENEH MEHee LIECTH CIERyeT NpeAyCMaTpHUBaTh
OJIMH pe3epBHBIH, IPH 3TOM pacyeT BeayT Ha pabouue ocBeriuTend. Pacmpene-
neHue obpabaTeIBaeMO¥ BOJBI 0 IUIOLIANH OCBETIUTENS POM3BOAAT nephopupo-
BaHHBIMH TPY0aMH, pa3MeIaeMbIMU PYT OT ApYyra Ha pacCTOSHUM He Oonee 3 M B
ocsax. JluameTpsl TpyO pacCUHTHIBAIOTCA IO CKOPOCTH JBHxeHHA Boasl 0,5-0,6
M/c. CyMMapHy!0 ILIOLIalb OTBEPCTHI B HUX (JUaMETpOM He MeHee 25 MM) Ha-
XOJIAT MO CKOPOCTH BbIXona Boxsl 1,5-2 m/c. PaccTosHUEe MEXIy OTBEPCTHAMH,
pacnonaraeMsIMHM BHH3 10X yriaoM 45° o ofe cTopoHs! TpyGbI B 11aXMaTHOM
nopsjxe, NpMHUMaIoT He bonee 0,5 M.

BricoTy c10s B3BEIIEHHOrO 0OCajika Ha3HAayaloT 2—2,5 M, MOTeps Hamopa B
KOTOpOM omnpezenseTcs U3 pacyera 1-2 cM Ha 1 M ero BhICOTHL. BBICOTY 30HBI
OCBETJICHU NPUHUMAIOT 2-2,5 M. Yros Mexay HaKIOHHBIMH CTEHKaMH HHXKHEH
4acTH 30HBI B3BELICHHOro ocaika npuHumarot 60—70°. LlenTpansuslit yrou, 06-
pa3yeMblii IPAMBbIMU JIMHUAMH, [IPOBEJEHHBIMH OT OCH BOAOPACIPEAEIUTEIbHO-
ro KOJUISKTOpPa K BEPXHHUM TOYKaM KPOMOK Xel00O0B, HOJDKEH COCTaBIATh HE
6onee 30°. Hu3 ocankompUeMHBIX OKOH HIH KPOMKY OCaJKOOTBOIALIMX TpPYO
pacnonaraioT Ha 1-1,5 M Bblle nepexoaa HAKIOHHBIX CTEHOK 30HbI B3BELIEHHO-
ro ocaika B BepTHKaJbHbIE. BricoTa cTeHOK momkHa Ha 0,3 M NpeBhIIATh pac-
YeTHBI YPOBEHb BOIbI B HeM. PaccrosHue Mexay cOOpHBIMHU xkenobaMu ¢ Tpe-
YTOJIBHBIMHM BOJOCIMBAaMU WIH NepHOpPUPOBAaHHBIMU TpyOaMH B 30HE OCBETIE-
HUS IPUHUMAIOT He Oonee 3 M.
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Jlns XpyribiX B [UIAHE OCBETJIUTENEH JHaMeTpoM 10 4 M YCTPaUBAIOT TONBKO
nepuepUitHbIi xen00, a npy GonblieM JuameTpe NO0OABIAIOT PajuanbHble: MPU
JuaMmerTpe amnapata 46 M — 4-6 pagualbHBIX Keno6oB; npH auamerpe 6-10 M —
6-8 xenobos.

Bricoty BogociuBoB npuHUMAOT 40-60 MM, a pacCTOSHUE MEXIY UX OCAMU
-100-150 MM npu yriae Mexay Kpomkamu Bojociausa 60°. PacueTHass cKOpOCTb
JBHXEHHUS BOJbI B COOPHBIX Ken06ax win Tpybax npuxumaercs 0,5-0,6 m/c.

OcajxonpueMHble OKHa PAacCYUTBHIBAIOT MO CKOPOCTH ABMXKEHMS BOJIBI C
ocagkoM 10-15 mm/c (36-54 m/4), a ocankooTBoAsIKe TpyOsl — 40-60 MM/c
(144-216 wm/4). Bo usbexaHue mojcoca B OCaAKOYIUIOTHUTENb OCBETJICHHON
BOJBI U JUIA HANpaBICHHOTO OTBEJECHMA OCAJKa B OCaAKOYIUIOTHHTENb OCaAKO-
HpHeMHbIe OKHA 1 TPYObI EPEKPHIBaIOT Ko3bipbkamu (pHc. 9.2). Cbop u oTBenC-
HHME OCBETJICHHOH BOJBI M3 OCAJKOYIUIOTHUTENSA NPOM3BOIAT 3aTOILICHHBIMHU
nepdopupoBaHHpiMU TpyOamMu. JJuameTp nepdopupoBaHHBIX TPYO pacCYMThIBA-
€TCs IO CKOPOCTH ABHXKEeHHS BoIbl He Oonee 0,5 m/c. OTBEpCTHUSA B HUX NPUHH-
Marotcs auamerpoM 15-20 mM. CkopocTh BXoAa BOABI B HHX He MeHee 1,5 m/c.
Bepx c6opHbIx apipuathix TpyO pacmonaraioT He MeHee ueM Ha 0,3 M Hibke
YPOBHs BOJBI B BEPTHKAJIbHOM OCaAKOYIUIOTHHTEJIE M HE MeHee 4yeM Ha 1,5 M
BBIILIE BEPXA OCaJKONPHEMHBIX OKOH.

C6opHele neppopupoBaHHble TPYObl M OTBOJA OCBETICHHOH BOIBI M3
NOUIOHHBIX OCAa/IKOYIUIOTHUTENEH pacnoiaraloT NOA repMETUYHBIM MEPEKPHITH-
eM. Ha c6opHeix Tpy6ax mpu BeIxome MX B COOpHBIH KaHan (KapMaH) WIH HpH
NPUCOEIMHEHUH K OTBOXZHOMY TpyOOIPOBOJY YCTaHAaBJIMBAIOT JPOCCENUPYIO-
LY 33[ABUXKKY, PErylHpYIOLIyI0 BEIMYHHY OTCOCAa H30bITKa OCafka U3 B3BeE-
IIEHHOTO c10s. Mexny Hu30M cOOpHOii TpyObl U ypOBHEM BOJABI B 0611eM, cOop-
HOM KaHajle OCBETJIUTENs AODKEH ObITh nepenaj He MeHee 0,4 M.

IIpoao/KUTEIbHOCTD YIUIOTHEHUS. OCaJiKa PUHUMAIOT 2—3 4 NPU HAIHYHU
CTYCTUTENEH U HEe MeHee 6 Y IIpU UX OTCYTCTBHH. YTOJ MEXIY HaKIOHHBIMU
CTEHKaMH OCaAKOYIUIOTHHTEN npuHuMaloT 70°. COpoc ocanka H3 OCaAKOyI-
JIOTHUTENS NPOU3BOAAT MEPUOAHYECKU NMEpHOPHPOBAHHBIMH TpyOaMu AUaMeT-
poM He MeHee 150 MM He Gosiee yeM 3a 15-20 muH. PaccTosiHMe MeXIy CTeHKa-
MU COCEIHMX TPYO MPUHHUMAIOT A0 3 M, PUYEM KOJIHYECTBO UX B OCAAKOYILIOT-
HUTENIE MOXET OBITH O/IHA WIH IBE.

CpenHIOI CKOPOCTh ABHXEGHUS 0CaJKa B OTBEPCTHAX JAbIPYaThIX TPYO HpH-
HUMAIT 10 3 M/C, CKOPOCTh B KOHIIE JbIpY4aTod TpyObl — HE MeHee 1 M/c, nua-
METp OTBEPCTUIl — He MeHee 20 MM IIpu 1Iare ocH OTBepcTHil He bonee 0,5 M.

KonuuectBo Bonpl, yaausieMoii ¢ 0CaKoM, OLIPENENIOT C y4eToM Kodddu-
uMeHTa pa3baBieHus ocalka, paBHbIM 1,5.

Ilpu BhIlIeyKa3aHHBIX [apaMeTpax pacyeT OCBETIMTENCH PEKOMEHAYETCs
BECTH B CJIEAYIOLIEH T0CIEeA0BATEIbHOCTH.

CyMMapHyIo u10L(ab 30Hb! OCBeT/IeHHs F, . onpeznemsior 1o popmysre:
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po 4 xK,,
ocB 3,6XV >

0CB

M, 9.1)

rae ¢, - 4acoBOH pacxoi BOJB, Mg KP.B. - K03 hHULUEHT pacrpeleIeH!s

BOJAbl MEXJY 30HAMH OCBETJICHHS M OTAeneHus ocaaka (tabm. 9.1); VoCB

CKOPOCTb BOCXOMAIIEr0 MOTOKA BOAB! B 30HE OCBETICHHUS, MM/C.
ITnomans 30HBI OTAENCHUS OCaIKa ONPEASIIOT 10 popMyie:

F :M M2 9.2)
w3 ey '

OCB

Opueﬂmposomaa CyMMapHas 1uiomanp OCBETJIMTEJICH COCTABIIACT:

F=F_+F_ M. 9.3)

oCB oTa’

Haubonee pacnpocTpaHeHbl B MPaKTUKE BOJOOOPAaOOTKH HPOCTbIE B KOM-
MOHOBKE B IpeAenax BOAOOYUCTHOM CTaHLMKH OCBETIMTEIH KOPUAOPHOTO THUIIA C
BEPTUKATBHBIMHU OCaJAKOYIUIOTHHTESAMHU.

Kaxaplit OCBETJIMTENb COCTOMT M3 TpeX KOpPHIOpOB. B aByx kopuuaopax
[POMCXOJUT OCBETJIEHHE BOJBI B CJIO€ B3BELIEHHOro ocajaka. Mexmy HUMH pac-
[OJIaraeTcsi KOPUAOP I OTHACNECHHs U YIUIOTHEHUS OCAJKa - OCaJIKOYIUIOTHH-
tens (puc. 9.1).

HauGonee yacto miuHa xopunopa L, npuaumaercs 9;12,0 M B ocax (8,8

- 11,8 M B uncTOTE) NP WHMPHHE KOPUAOPOB B ocsermienus 3,0 M (B uncTOTE
2,8 m).

[pu 3TOM CyMMapHas IUIOWIaAb KOPUIOPOB OCBETIEHUS OTHOI'O OCBETIIUTE-
JISL COCTaBJIACT:

F

ocsl

=2xB xL_, M. (9.4)

ITpu NpUHATHIX pa3Mepax KOPUIOPOB OCBETIIEHUs onpenessiercs TpebyemMoe
KOJIM4YECTBO Pabo4uXx OCBETIUTENCH:

N, = Foon , LUIT. 9.5)

ocsl
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K MPOCKTHPOBAHUIO IIPHHHUMACTCA HEO0OXO0IUMOE KOJIHYECTBO pa60qux ocC-
BerauTesed. Ilnomans 30Hb OTAENEHHA OCAKa OAHOTO OCBETIUTENA COCTAaBIIAET:

F,
F ==, 9.6
oral N M ( )

P

[lpy wmHe ocagkoylwioTHuTens B uuctote (L., M) OpHEHTHpOBOYHas
IIMPHHA OCaAKOYIUIOTHUTEA COCTABHT:

F,

B,, == m. 0.7)

K
Ilpu npUHATOH IIMpPHHE KOPUAOPA OTAENCHHA H YIUIOTHEHHS OCafka B OCAX
U B YHCTOTE BBIYUCIAIOT pa3Mephbl OCBeTNUTeNs B IulaHe. Ilpu dakTuyeckoii pa-
6oueii IIoIaAN OCBETIIMTENA

F=F% +F® W (9.8)

ocsl oral ?

dakTnyeckas CyMMapHasd 1uiomanb paﬁo!mx OCBETJIMTE/ICH Ha CTaHIMH CO-
CTaBHUT:

F,=FxN,,». 9.9)

JUia pacnpeseneHHs BOABL MO IUIOLIAJM KOPUIOPOB OCBETICHHUA Ipeny-
CMaTpUBAIOTCA JbIpYaThle KOJUIEKTOpA TEJECKONMMYECKOi (opMbl IpH pacxone
BOJbI HA OIUH

q.

k. (9.10)
3,6x2x N,

9« =

Komnexrop cBapuBaercs U3 2-3-X CTaNbHBIX TPYO pa3iIM4HBIX AHaMETPOB
paBHOM nnuHbL. [Ipu CKOpOCTH BBIXOAA BOABI M3 OTBEPCTHH ABIPYATHIX TPYO

(Vy =1,5-2,0 m/c) cymmapHas IUIOMwIaab OTBEPCTHIA B KOJUIEKTOPE OIPEAEIHTCS

no ¢opmyue:

>/ =%,M2. (9.11)

a
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Ipu npuHsTOM AMameTpe OTBepCTHil (d,, He MeHee 25 MM M ILIOLAJH OA-

Horo oTeepeTHs fj, M* ) ux TpebyeMoe KOTMIECTBO COCTABHT:

2L . (9.12)

OTBepCTHA PacHoararTcs ¢ ABYX CTOPOH KOJUIEKTOpa B LIAXMAaTHOM IIO-
pAnKe, OHU HalpaBJIeHbl BHU3 MOA yriom 45° k BepTukanu. [Ipu 3TOM 1uar ocu
OTBEPCTHIi COCTAaBHUT:

_2xLL

ng

I, M, (9.13)

1
rae LK - JUIMHA AbIpYaToOro KOJUICKTOpa NpUHATas U3 YCJIOBHA, YTO OH HE JOXO-

JMT 10 TopueBoi creHku Ha 0,1 - 0,2 M.

C60p OCBETIEHHOH BOJHI B KaXIOM KOPHIOPE OCBETICHHUS [peyCMaTpUBa-
ercs IByMs XkelnobaMu ¢ TpeyrojbHbBIMH BOXOCIHBaMH. Pacxol BObI, IPUXOAS-
LHiica HA OJUH XeJI00, COCTAaBHUT:

qq x Kp.a

=B iy (9.14)
4x N, x3600

qx

[Inpuna xenoba onpenensercs Mo IMIUPUIECKOi popmye:
0,4
B, =09x%xg,.", M (9.15)

Beipess! BricoTOM 40-60 MM pa3MelIalOTCs B OAMH PsAJ IO BHYTPEHHEH
CTEHKE Xk€en00a MpU pacCTOAHUH MEXAY OCAMH BOLOCIHUBOB ln =100-150 MM u

yTile HaKIOHa MexJIy Kpomkamu BomociuBa 60°. Ilpu 3TOM KONM4YECTBO Tpe-
YTONBHBIX BOXOCIHMBOB B Ke100€e COCTaBUT:

n,=L_ [, (9.16)

Xenoba NpMHUMAIOTCS NEepeMEeHHOM IIyOUHBI. BBICOTHI OT KPOMKHM 10 JHA
B Hayasle H B KOHLIE XKea00a COCTaBAT:

h, =0,75xP, , M, (9.17)
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h, =125xB, ,m (9.18)

CKOpOCTh JBHXEHHA BOJBI C OCAJKOM B OCaJIKOIIPMEMHBIX OKHAX IIPUHHUMA-
ercsa 10-15 mm/c. Toraa miomans OKOH B OHOM KOPHIOPE OCBETJICHHS COCTABUT:

__9xA-K,)
2xN, xV, x3,6 "

(9.19)

f;)K

b

rae VOK — CKOPOCTb ABHKEHHUSA BOABI C OCAIKOM B OCAAKOIMIPHEMHBIX OKHaX.

[Tpunss Boicoty okoH (0,2-0,3 M), onpenensior oburyo ux JuHy no ¢op-
MyIe:

l _ o M. (9.20)

B KaXaO# CTeHKe, pasfensiomeil 0CaAKOyIUIOTHATEb i KOPHAOPE! OCBET-
NeHus, NpeAycmaTpuBaercas mo M, pasmepom (A X[ ). Tlpu e

ocBeTuTens B ocax L , M, lIar OCH OKOH COCTaBHT:

I,=—— ,m (9:21)

Paccrosinue MEXAY OKHaMH OIIPpEACsI€TCA U3 BhIPAXKCHUA:

L=1-1, (9.22)

OK

Bo usbexaHue mnojacoca B OCAaAKOYIUIOTHUTENb OCBETICHHOH BOJBI Hak
0CaJIKOTIPHEMHBIMH OKHaMH YCTaHABJIMBAIOT KO3BIPbKH.

C60p OCBETJICHHO# BOABI B OCaJKOYIUIOTHHUTEJE MPEAYCMOTPEH IbIpYaToi
TpyOO# C 3aABMXKKOM UL pEryJuMpoBaHMS KOJMYECTBA OTCACHIBAEMOH BOJBI.
Bepx Tpy0b! pacnionaraercs Ha 0,3 M HUXXE YPOBHS BOABI B OCBETIIUTEIIE.

ITpu pacxone Boasl

q‘l X(l pE)
== —  P% 9.23
Tes 3,6><Np ¢ ©2)
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IPpHHUMACTCA pr6a AHaMeTpoM D H OlIpeaCsICTCA CKOPOCTh ABHIKCHHUSA BOIbL
B KOHIIE TPYOBI.

CKOpOCTb BXOJa BOABI B OTBEpCTHi TpyObl V) mpuHMMaercs He MeHee
1,5 m/c. Torna cyMMapHas IUIOI@Aab OTBEPCTHH OPUEHTHPOBOYHO COCTABHT:

ch 2
= > M. 9.24
Zf 0 v, M (9.24)

Ipu npunstom auamerpe otsepetuii (d, = 15-20 MM M IUIOWAAM OHOIO
otsepctus f, M”) TpeByeMoe HX KONHYECTBO ONPEAEIHTCA 110 (GopMyIe:

_ Y (9.25)

Ry =——, wWr.

fo

OTBepcTHs pacnojyaralorcs B ABa psAa B LIaXMaTHOM nopsake. OHM Ha-
NpaBJIeHbl BBEpX Mok yrioM 45°. IIpu 3TOM Iuar ocH OTBEpPCTHi 110 OJHOM CTO-
pOHe TpyObl COCTABUT:

B 2x L}

hy

I, M. (9.26)

BBICOTY OCBETJIMTENS, CYUTAs OT LEHTPa BOAOPACIPEHENUTENBHOr0 KO-
JIEKTOPA JI0 BEDXHHX KPOMOK COOPHBIX Kej1060B, /I OIpesessior no Gopmyie:

h= E_K_—_zi(_BJE_ M, (9.27)

a
2xtg—
g2

rae O - LEHTpalbHBIA yroy, oOpa3yeMblii NPSMbIMH, NPOBEJEHHBIMU OT OCH
BOZOPACIPEEIUTENHOrO KOJUIEKTOPA K BEPXHHM TOUKaM KPOMOK XKeJ000B.
BricoTa ocBeTAMTENA OT JHA O KPOMKH XKEI0O0B COCTABUT:

hos=h+hg 9.28)

rae A, =0,2-0,3 M - paccTOsHME OT LEHTPa BOAOPACIPEACIUTEILHOTO KOJLIEK-
TOpa JI0 JHA COOPY>KEeHHS.
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O61as BHICOTA OCBETIMTENSA C YYETOM BBICOTHl CTPOMTENBHOrO 6OpTa
(hCTp =0,3-0,5 M) COCTaBHT:

H_=h_+h

ocB pa6

e > M- 9.29)
TIpHUHSB LEHTPAIBHBIH YTON HAKIOHA CTEHOK KOPHAOPa [3 M LIMpHHY KOpH-

Jopa noHu3y O, ONpeneaoT BRICOTY nupamunanbﬂoﬁ YaCTH OCBCTIIUTCIA:
h = B —a

nup

— M (9.30)
2xtg—
g2

BbICOTY 30HBI OCBETJIEHHS OT CJIOS B3BELIEHHOI'O OCafka 10 MOBEPXHOCTH
BOJbI IPUHUMAIOT ha_0 =2-25M
Torzaa BbICOTa 30HBI B3BELIEHHOI'O OCaJKa BBILIE ITEPEX0/a HAKIOHHBIX CTe-

HOK OCBETJIMTCJIA B BEPpTUKAJIbHbIC 6)’116'1‘ paBHa:

Y Y S N 931)

nup

O611as BLICOTa 30HBI B3BEILIEHHOIO 0Ca/IKa COCTABHT:
hnup
h,,=h +——2'—',M. (9.32)

Husz O0CaAKONMPUEMHBIX OKOH pacrnoJjiaracTcsi HECKOJIbKO BBILIC IIEPEX0Oaa Ha-
KJIIOHHBIX CTCHOK OCBE€TJIMTEJIA B BEPTUKAIIBHBIC.

O6beM 30HBI HaKOILICHUA ocaKa OCaAKOYIUIOTHHUTEIA ONpEHeIACTCA H3
BbIPAXCHHUIA:

BO x hﬂ
W =L x(B,, %hy, +-—iz—ﬂ) M. (9.33)

KoauuecTBo 0OCaJKa, NMOCTyNaruero B 0CAaAKOYIUIOTHUTE)Ib, COCTaBHUT:

g=(C,-M_,)x z; , KI/4, (9.34)

p
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roe M oce - MYTHOCTb BOIBI, BBIXOISLEH M3 OCBETIMTEIA (l'IpPIHHMaCTCH

or8 10 15 /M ).
KouuenTpauus Teepaoii ¢asbl ocamka O NpH NPUHATOM BPEMEHM YILIOT-

HeHus i Boas! MytHocthio C| ompezensercs no ta6i. 8.2. B cooTsercTBuH ¢

NpUMeYaHHeM K Tabuie KOHLEHTPALMIO CleNyeT yBeaIHuuTh Ha 15 %, ecnu npu
006paboTke BOABI MpEIyCMaTPUBAETCA MCIOJIB30BaHUE (IIOKYJITHTA COBMECTHO C
KOAryJIsiHTOM.

3a BpeMs Mexay cOpocamu ocaaka I , 4, OpUpoOCT TBepHO# asbl ocamka
COCTaBMT:

G=gxT,x. (9.35)

TpebyeMslii 06BeM 0CaAKOYIUIOTHHUTENA ISl €70 XpaHEHHs B TeueHue 1 , u:

)

w. =£5':~, M. (9.36)

Jinsa ypaneHus ocaika U3 OCaAKOYILIOTHUTENS HpeAyCMaTpUBAeTCs Jblpya-
ThIi TpyOonpoBox. KoianuecTBo Boasl ¢ 0CaaKoM, cOpachiBaeMBIX U3 OCaJKOYII-
JIOTHUTENA NPU 4YMCTKE, ONpEAeNseTcs ¢ ydeToM Koddduuuenta pasbaBieHHA

K p = 1,5 u mponomkuTensHOCTH cbpoca ocanxa £ :

K xW.
=—L T . 9.37
9o ;. %60 m/c 9.37)

[puHUMaeTCs K MOHTaxy Tpy6ompoBoa auameTpoM d H ompenenserca
CKOPOCTH ABIXKEHU LUTaMa IIpH copoce:

A [ ——, 9.38)
0,785xd

Ocazok noctynaer B Tpy6bl uepes otBepctus d, He Menee 20 MM, ILIO-
manab OJHOTO OTBEPCTHA fo, m%. CyMMapHas ILIOIab OTBEPCTHIL B TpyOe mpu

CKOPOCTH ABIXEHHSA ocaka B otBepetusx (V, >3 m/c) cocrasut:

4,
ZA—%
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TpebyemMoe KOIHIECTBO OTBEPCTUH PaBHO:

_

n, == . (9.40)

Jo

IIpu pacnoyio)KeHNH OTBEPCTHH B OJUH PAX CBEpXY TPYOB! 1Iar oCH COCTa-
BUT:

lh=—"%,m (9.41)

Beinyck nutamMa U3 0CaiKOYMIOTHUTENEH IPOM3BOAUTCS 10 YPOBHIO OCa/IKa,
KOHTPOJMPYEMOMY MHOIOTOYEYHBIM  PETYJUPYIOIMM YCTPOHCTBOM  THIA
CVY-102, ycraHaBiuBaeMbIM Ha mute onepartopa. OnepaTtop noiydaer HHGOp-
MalMIO O JOCTHXXEHHUH NPEACNbHOI0 YPOBHS OCaJKa B OCBETJIUTENAX IOCPENCT-
BOM CBETO3BYKOBOH CHIHaIM3aLUH. J|j11 BU3yaJbHOro HaOMIOAEHHS M KOHTDPOJLA
3a mpoueccoM cOpoca ocanka B CTOYHOH TpyOe npeaycMmaTpuBaeTcs NatpyOok,
BbIBEJICHHBII B OTKPBITHIi JIOTOK.

Cryck Bonsl U3 paboyux KOpHIOPOB OCBETIMTENEH obecrednBacTcs Yepes
pacnpefesoIue UCXOAHYIO BOLY TPYObl, PHCOESAUHEHHbIE K KOMMYHUKALHAM
cbpoca ocanxa.

9.3. Humencugpukayus pabomsi oceemaumenei
KoHTakTHBIe KaMepbl XJIONbeoOpa3oBaHHs

Arnomepauus obpasyrolmuxca B IpOLECCE THAPONIU3a KOAryJIIHTa XJIONBEB
MIPOMUCXOJMT IOCTENEHHO B TeueHHe 6—30 muH u Goiee.

CyimecTBeHHOE BIMAHME Ha IPOLECC XJIONbeoOPa3OBaHUS OKAa3bIBAIOT WH-
TEHCHBHOCTh U IIPOJOJDKHTEIBHOCTD N€peMelIMBaHUs obpabaThiBaeMOil BOJb! B
Kamepax xJionbeoOpa3oBaHus. IIpy 3TOM OCHOBONOJIAraroLel SBIAETCA MHTCH-
CHBHOCTH TIEPEMELIMBAHUSA, & BIUAHUE IPOJOKUTENLHOCTH MPOLIECCa MPOSIBII-
eTcsi B MeHbllel cTeneHy. Vicrons3oBaHHe KOHTAKTHBIX KaMep XJ10Ie00pa3oBa-
HUS TO3BOJIAET YBEIMYUTH B 3—4 pasa Harpy3ky Ha €AMHHLY 00beMa KaMephl,
CHM3UTH pacxoj] KoaryasHra Ha 20-25%, yMEeHbLINTh MPOAODKUTENIBHOCTE OT-
CTauBaHHA.

KoHTakTHbIE KamMephl PacloNaraloT Mo Beel mIomagu pabouux KOpuIopoB
OCBET/IMTEsIeH B MX HIDKHEH KOHMYEeCKoi yacTu (puc. 9.3).
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Puc. 9.3. OcBeTsiMTE/ b C KOHTAKTHOH KaMepoii XJIonbeodpa3oBaHus:
1 - momaya UCXOMHOM BOMBL; 2 - KOHTAKTHas KaMepa XJIonbeo6pa3oBanus; 3 - pelerka;
4 - 30Ha B3BEIIEHHOTO 0CaJIKa; 5 - OTBOJ OCBETJICHHOM BOABIL; 6 - yIaJeHHEe OCaKa

B kadecTBe 3epHUCTOI KOHTAKTHOMU 3arpy3KH JUIi JAAHHBIX KaMep XJIOIbe-
00pa30BaHusi PEKOMEHIYETCS HCIOIb30BaHHE IOJMMEPHBIX IUIABAIOIIUX Mate-
pHanoB (neHorutact nonuctiponbHbiii Mapok IICB u IICB), xotopble paspetie-
Hbl JJI1 KOHTaKTa C IIUThEBOH BOMOH, WIM APYrHX aHAJIOTHYHBIX MAaTEPHUAIOB.
Kpynsocts 3epen 3arpy3ku — 30—40 MM, BbICOTa CJIOS 3€PHUCTOH 3arpys3ku
noikHa coctaBiAth 0,3—0,4 M (0osibiLIne 3HAYESHUS - /11 BOJ MAJIOH MYTHOCTH).

s npenoTBpalleHUs BCIUIBITHA I'PaHy I [IEHOILIACTa B KOHHYECKOH YacTH
pabouux KaMep OCBETIMTENEH YCTAaHABIMBAIOT YICPXKUBAIOLIME pELIETKH Ha
paccrosauu 0,9—-1,0 M Hax nepdopupoBaHHO# TpyOoii, moaarolieii BOLy B OC-
BETJIUTENb. Y IEPIKUBAIOLIME PELISTKH BBIIOIHAIOTCS C Hpo3opaMu Ha 10 MM
MEHbIIIE MUHUMAJIBHBIX Pa3MEPOB 3€PEH 3arpy3KH.

VY aepxuBaromas peleTka JOo/DKHA ObITh PaCCYMTaHA HA BBITAIKUBAIOLIYIO

cuny R , onpenensemyio no gpopmyse:

R=(p,-p,)1—-m)H_ + p,xAh,, 1/, (9.42)

rae P, - IUIOTHOCTb BOJBIL, T/M3; P, - wiotHocTs meHomiacta 0,02-0,04, T/M3;
m - nopuctocTs 3arpysku 0,4-0,45; H o -BBICOTA CJI05 IIEHOILIACTOBOM 3arpys3KH,

M; Ah3 - pacyeTHbII nepenaj JaBiaeHUs B 3arpy3ke, npuHumaemsiii 0,05-0,10 .

B peuetke no/pkeH ObITh MPENyCMOTPEH JIIOK, Yepe3 KOTOPbIA MPOU3BOIAT-
cs 3arpy3ka M BBITpy3Ka HNEHONMOJIUCTUpOJA. [IpH HaJIMYMM KOHTAKTHBIX KaMmep
XJI0nbe0Opa30BaHUA CKOPOCTh BOCXOASIIErO IOTOKA BOJABI B 30HE OCBETJICHHS
HaJl CJI0eM B3BELIEHHOro ocaaka npuHUMaroT Ha 20—30% Goublie.

B ocBeTnuTensX ¢ KOHTAaKTHHIMHM KaMepaMH XJOIbeoOpa3oBaHHs HE0OXO-
IUMO obecrieudTh BO3ZMOXKHOCTD CITyCKa BOJbI U3 pabouux KOPUIOPOB OCBETIHU-
Tenel 4yepe3 pacnpelenuTelIbHble Ablpyarsie TPYObl, IOJCOSAMHUB HX K KOMMY-
HHUKalusiM cOpoca ocaaka.
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B cxemax 10 OYHMCTKE HPUPOAHBIX BOA C KOPHIOPHBIMH OCBETIMTEIAMH
[PH MaJIOMYTHO# M LIBETHO# BOJE MHTEHCHBHOCTBH IIPOLIECCA XJIONbEOOpa3oBa-
HHS MOXCT OBITh NOBBILIEHA TAKOKE MCIIONB30BAHMEM IUIOTHON KOHTAaKTHOH 3a-
Ipy3kd. B 3TOM ciydae LiesecooOpa3sHO HHXKHIOI KOHMYECKYIO YacTh pabodmx
KOPUAOPOB OCBETIIUTEINEH 3arpy>aTh IPaBUeM WM IEOHEM C KPYITHOCTBIO 3€PEH
20-50 MM Ha BeIcOTy 60—70 cM. B rpaBuiiHOM cioe 61arofaps TECHOMY KOHTaK-
TY BOJBI C XJIONMBbAMH IPOLECC XJIONbeOOpa30BaHUsA HPOTEKAeT ¢ 00pa3oBaHUEM
IUIOTHBIX M KPYNHBIX XJIONBEB, 00eCIeUUBAIONMX XOPOLIHUii 3G (EKT ocBeTIEHUA
BOAbl. MexaHudeckas NpOYHOCTb M XHMHUYECKass CTOMKOCTh IPaBMi WIM ILEOHS
JOJDKHBI OTBEYaTh TPeOOBaHHAM, NpPEIbABIIEMBIM K (GUILTPYIOLIEH 3arpyske.
IIpyMeHeHne rpaBUIHBIX KaMep XJIONbeoOpPa3oBaHUA B OCBETIMTENAX CO CIOEM
B3BELIEHHOT'0 OCazKa, O1aroaps COBEPLICHCTBOBAHUIO IMAPABIMYECKOH Xxapak-
TEPHCTUKM COOPYXKEHMUI U YIYHIICHHIO npolecca GOpMUPOBAaHUSA XJIONBEBUIHOM
B3BECH, ITO3BOJIIET YBEIMYUTh UX IPOU3BOAUTENLHOCTh Ha 15-20% H COKpaTUTh
IIpH 3TOM PacXoA KoaryJgHra Ha 15-20%.

C 3Toit e LEebI0 B OCBETIUTENH C BEPTUKAIBHBIMU OCaJAKOYIUIOTHHTEIAMH
npu 00paboTKE MaJIOMYTHBIX LBETHBIX BOJA BHOCAT CIELHAJIbHYIO KOHTAKTHYIO
Maccy U3 3epeH KBAapLEBOrO IleCKa WIH JPOOICHOr0 KepaM3HTa KpPYIHOCTHIO
0,1-0,15 MM B xonuuecTBe 10-12 kr Ha 1 M IUIOIAAY B3BEIIEHHOro cjof. B
Ka4yeCTBE MEXaHMYECKUX NPUMECEH MOXKET TaKXKe HCIOJb30BaThCA INIHHA. Bo
BpeMs paboThl 3epHa B3BELIEHHOH KOHTAKTHOHM Macchl SBJIAIOTCA LEHTPaMHU KOa-
IyJsiUMH NpuMece# BOAbl, crnocoO6CTBYs MHTEHCHMKauuu ee oOpabOTKH U IO-
3BOJISISL YBEJNHMYHMTH [POM3BOJUTENBHOCTh ammapara Ha 15-20%. OpgHako 3ToT
METOM, HECMOTPA Ha €ro KaXKYILIYIOCsS NPOCTOTY, TPYIHO OCYIIECTBHM, TaK Kak
TpebyeT 3aroTOBKH M HO3HPOBAHUA B3BECH C ONPENENECHHBIMU pa3MepaMH 4ac-
THL - TAKHUMH e, KaK U3 €CTECTBEHHBIX IIPUMECEH. ,

B kauectBe copbenTa mif 106aBKM K BOAE BO3MOXHO MCIIOJNB30BaHUE aK-
THBHOTO IOPOIIKOOOpa3HOro yris, obecrneuyuBarouero 6onee 3GeKTHBHYIO, €
MEHBLIMM YJCIbHBIM PacXoJoM Y, COpOLMIO B JUHAMUYECKHX ycnoBuax. Hc-
0JIb30BaHHE AKTUBHOTO YIVIA B OCBETJIMTEJNIC 00€CHEUUBACT YNAICHHE H3 BOJDI
CHHTETHYECKHX MOIOLIMX CPEACTB, NECTULHMIOB, KaHIEPOIeHHBIX BEIECTB, IO-
3BOJIAET IPMMEHHUTH NPEBAPUTENBHYI0 00pabOTKY BOJBI IIOBBILIEHHBIMU JO33MHU
XJ10pa, KOTOPbIH 3aTeM OYIET yaanaeH U3 BOABI YIJIEM B OCBETIUTEIE.

OcBeTJIHTeIH, 060pyA0BaHHBIE TOHKOCIOHHBIMH 3JIEMEHTAMH

Hcnonp3oBaHue METOJa TOHKOCIOHHOTO OCaXACHHA MO3BOJIIET 3P (eKTHBHO
OCBETJIATH BOJY IPU CKOPOCTH MOTOKa, Aocturarouied 1,6-2,0 mm/c, uto B 2-2,5
pasa BBIIlIE, YEM B TPAAULIMOHHBIX OCBETIIMTE/SX CO CJIOEM B3BEILIEHHOIO 0Ca/Ka.

O (PeKTUBHOCTS TOHKOCIOHHOIO OCAXIEHHS ONPEACIAETCA HE TOJIBKO IPO-
LeCCaMH, MPOUCXOAAILMMH B TOHKOCIOHHBIX JIEMEHTAX, HO M TaKMMH (akTopa-
MH, KaK KayeCTBO MOATOTOBKH XJIONBEB, MOCTYNAIOIIUX HAa OCaXIECHUE, PaBHO-
MEPHOCTH ¢OOpa U pacrpeaene s BOIbl, HaeXKHOCTh CUCTEMBbI yIaIEeHHS OCaj-
Ka.

B COOpYXEHHAX TOHKOCJIOHHOIO OCBETJIEHMS OCAXIEHHE B3BECH IPOHUCXO-
[UT B HAKJIOHHBIX 3JIEMEHTaX MaJIOH BbICOTHI.
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ToHkocnOHHbIE 37EMEHTHl U ONOKH MOTYT BBIIONHATBCA M3 MATKHX HIH
IOJIY>)KECTKUX JIMCTOBBIX MAaTEpHAJIOB B BHJAEC OTAENBHBIX IONOK. Pasmepsl B
IUIaHE OTAENbHBIX ONOKOB I yHoOCTBA HMX MOHTaXa M IKCIUTyaTalM{
npuHuMaroT 1x1 - 1,5x1,5 M ¢ y4yeroM ()akTHYECKHX Pa3MEPOB COOPYKEHHS.
BBICOTY IONEPEYHOr0 CEYCHHS TOHKOCHOMHOIO  SYEHCTOr0  JJIEMEHTa
pexkoMeHayercss npuHuMate paBHo# 0,03-0,05 M. Syeliku Moryt GbITh m060i
thopMBbl, HCKITIOYalOLIeli HAKOIUIEHHE B HUX OCaJKa.

B HacTosuee BpeMs NpPeUIaraloTcsa K UCHOJIB30BAHHIO COTOONIOKU U3 IIOJIH-
STUICHOBBIX IUICHOK M U3 pYyJoHHOro Marepuaia IIBX, koToprle xapakTepu3y-
I0TCA TpeOyeMoii MPOYHOCTBIO M 00J1aJaloT HEOOX0AUMOH (PHU3UKO-XUMHUUECKOH
1 6aKTEPHOIOTHYECKOH CTOHKOCTBIO H OITOBEYHOCTHIO.

HHU KBOB pa3pa6oTaHa TE€XHOJIOTHS M3rOTOBJIECHUS COTOBOH KOHCTpPYK-
MU U3 TMOJUITWICHOBOH IUIEHKH, YTO MO3BOJAET OCYLIECTBIATH BBIIYCK COTO-
6110K0B J1I060r0 pazMepa B 3aBUCHMOCTH OT IapaMETPOB OTCTOHHOI'O COOpYXKe-
Hua. TIpH U3roToBiIEHHH COTOOIOKOB MOJHITWICHOBAsA ILUIEHKA CBAapUBAETCS B
TaKoH IMOC/IeN0BaTENbHOCTH, YTOOB 00eceuYnTh HauOOMNBIIYI0 POCTPAHCTBEH-
HYI0O YCTOHYHBOCTh U BO3MOXKHOCTb PAaCTArMBAaTh Ha paMbl TOJBKO B YETBHIPEX
Kpaitnux syeiikax (puc. 9.4). KoHcTpykuus coto610K0B 06ecieduBaeT IpOCTOTY
IIpH MOHTAXHBIX paboTax, Hafie)kHa U JOITOBEYHA IPU IKCILTyaTallUH.
=,
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Puc. 9.4. Toukocn0iHbIH COTO0I0K H3 MOJHITHICHOBOM MJIEHKH:
a - obwuit BUA; 6 - B CII0OXKEHHOM BHJE IIPH TPAHCIIOPTHPOBKE; 1-TOHKOCIOMHEIH 610K U3
MOJIMATHIICHOBOH TUICHKH; 2-CTEPXHH JUIA PaCTsHKEHHA COTOOIOKa

I'VIT «Mactutyr MocBonokananHWUWnpoekT» pa3paboTan TOHKOCIOHHBIH
MOJyJIb COTOBOIO THIIa C CaMOHecyIlel crocobHocThio (puc. 9.5). U3 pynoHHO-
ro Marepuaia I1BX mapku I1-74 Tonumuoit 0,4-0,5 MM H3roTaBIMBAaIOTCS IPO-
(bwIbHbBIE JIMCTBI, U3 KOTOPBIX HENOCPEACTBEHHO HA CTAHLMH IPOU3BOIAT COTO-
670KM C MOMOLIBIO KOHTAKTHOM CBapku. JIng 3TOH cBapku pa3paboTaH U M3ro-
TOBJICH CHIEL{MaJIbHBIH anmapar.

CxeMa OCBETIMTENI1 C TOHKOCIOHHBIMM JJIEMEHTAMH IPEACTaBJICHA
Ha puc. 9.6.
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Bopa, o6paboTaHHass peareHTamu, IOCTYNaeT B 30HbI MPEIBAPHTEIBHOIO
xJionbeobpa3oBaHus (B3BEIIEHHOTO OCafKa) U Jajiee Yepe3 paclpeeIUTebHYI0
30HY M 30HY CIIOJI3AIOLIEr0 OCajKa MOCTYHaeT B TOHKOCIOWHbIE OJIOKYU, 3aTEM B
cOOpHbIe YCTPOHCTBa U OTBOAUTCS U3 coopyxeHus. OcafoK U3 30HbI €ro HaKoI-
JeHUs ynanierca uepe3 nepdopupoBaHHble TPyObl. PexoMeHIyeMblH yroa Ha-
KJI0Ha 351eMeHTOB 5060 (MeHblIMe 3HAYCHUS - I MYTHBIX BOJ, OOJBLIME - JUIA
MaJIOMYTHBIX LBETHbIX). JJIMHY TOHKOCIOMHBIX 3JIEMEHTOB ONPENEIAIOT CHELM-
JIBHBIM PacueTOM, OHa JOJDKHA HaXOAUThCA B npeaenax 0,9-1,5 m.
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Puc. 9.5. TonkocJ0fiHble MORYJ/IH COTOBOIO THIA H3 pyJIoHHOro Matepuajia IIBX
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Puc. 9.6. OcBeTIHTENb, 000PYNOBAHHDIH TOHKOCIOHHBIMH OJI0KaAMH:
1 - monava HCXOAHOM BOXBI; 2 - 30Ha B3BELIEHHOTO OCa/Ka; 3 - 30Ha CIIOI3aHHA OCaJKa;
4 - TOHKOCIIOHHBIE 6JI0KH; 5 - 0TBOJT OCBETJICHHO# BOABI; 6 - 30Ha HAKOIUICHUA 0Ca/IKa,;
7 - ynaneHHe ocanka

YcTaHOBKY OTAENBHBIX OJOKOB B OCBETIHTENAX CIEAYET OCYIECTBIATH C
[TOMOIIBIO CHELMATIBHBIX HECYIIMX KOHCTPYKLHH, PACIIOJ0XKEHHBIX IO MIM Hal
HHUMH, JU00 UX KPEIUICHHEM K d1eMeHTaM cOOpHOii cucteMsl (3kenob6aM, Tpybam)
M MPOMEXYTOYHBIM CTEHKaM COOpYXEHHH. B KauecTBe HecylMX KOHCTPYKUHUH
MOTryT OBITb HCIIOJIB30BaHbl CTAJIbHbIE WIM HOJMMEPHBIE TPYObI, JEpPEBO, apMa-
TypHas HPOBOJIOKA, NPOQUIMPOBAHHbIE KOHCTPYKUMH M T.A. ['€pMETUYHOCTH
3a30pOB MEXAY OTHEIbHBIMH OJOKaMU M BHYTPEHHHMH CTEHKaMH COOPYXEHHi
obecreunBaeTcs YIUIOTHUTENbHBIMU MpoKitaakaMid. COOp OCBETICHHOM BOIbI U3
TOHKOCJIOHHBIX COOPYKEHHUI OCYIIECTBIAIIOT XeJ00aMu ¢ 3aTOIUIEHHBIMH OTBEp-
CTHUAMM MJIM OTKPBITBIMH BOZOCIMBAaMHM, HAIPUMED TPEYrOJBHOTO Mpoduis, pac-
IIOJIOKEHHBIMU HA PACCTOSHUU HE 6osiee 2 M OUH U3 APYToro.

Pacuernas cxema TOHKOCIIOMHOrO 60Ka MpuBeeHa Ha puc. 9.7.
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Puc. 9.7. KoHcTpYKTHBHBIE TapaMeTPbl TOHKOCJIOHHBIX 3JIEMEHTOB B GJI0Ke:
l,, bo . H ¢ — WIMHA, IIHPHUHA U BBICOTAa TOHKOCIOHHOTO /IEMEHTa; L,B, H-

COOTBETCTBCHHO JUIMHA, IIUPUHA U BBICOTA TOHKOCJIOIHOTO cOTOOI0Ka
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Pacuer TEXHOJNOTUYECKHX U KOHCTPYKTHBHBIX I1apaMETPOB COOPYKEHHH, a
TaKkKe OTAEIbHBIX TOHKOCIONHBIX JJIEMEHTOB CIISAYET IPOU3BOJUTD IO 3aBHCH-
MOCTSM, IPUBEJCHHBIM B I'1. 8, m. 8.3.

B TOHKOCIONHBIX OCBETIHTENAX IS INpPENOTBPALIEHHUS 0Opa3’oBaHUA 30H
HOBBILICHHONH KOHIEHTPalUH B3BECH HIDKHIOIO KPOMKY TOHKOCIOHHBIX 610KOB
pacroaraloT HeHOCPEACTBEHHO HaJl BEpXHEH OTMETKOH 0CaKOIIPUEMHBIX OKOH.

Bo3MoOXHa yCTaHOBKAa TOHKOCJIOMHBIX COTOOJIOKOB B 30HE B3BEIIEHHOIO
ocaJKka KOPUJOPHBIX OCBETIMTENEH, YTO 00eCeunBacT paBHOMEPHOE pacipejie-
JIEHHE OCBETJIAEMOH BOABI M yBEIMYUBAET KOIPPUUHEHT 06BEMHOIO HCIOIB30-
BaHHs 3THX coopyxxeHuit 1o 0,9-0,92 (mo pexoxctpykuuu 0,65-0,7). CooTBercT-
BEHHO Ka4yeCTBO OCBET/IECHHOH BoAbl yimydinaerca B 1,5-1,8 pasa mpu omHoBpe-
MEHHOM yBenuuyeHuH B 1,3—1,7 pa3a Harpy3ku Ha COOPYXEHHUA.

ToHKoCIOMHBIE 3EMEHTHl MOXHO TaKXKe HCIOJIb30BaTh M 00E3BOXHBa-
HHMA M YIUIOTHEHHA ocajaka. C 3TOH 1eNpl0 TOHKOCIOHHBIE MOIYIH YCTaHAB/IH-
BAIOT B OCAJKOYIUIOTHHUTEJIAX OCBET/IUTENEH HIKe OCaAKONPHUEMHBIX OKOH. O60-
pYIOBaHHE OCAAKOYIUIOTHUTENEH TOHKOCIOHHBIMU OJIOKaMH CO3[aET XOpOLIME
THAPOJMHAMHYECKHE YCIOBUA I IPaBUTALMOHHOTO YIUIOTHEHHA H 00€3BOXH-
BaHHUA OC3JKa, YTO MO3BOJIAET YBEIUYUTH NMEPHOJ €r0 HAKOIUICHUd, YMEHBLIUTD
KOJIM4ECTBO COPACHIBAEMOM C HUM BOJBI.

OCBeTIHTEIH-PELHPKYIATOPHI

Jns MHTEeHCH(HKALMH MPOLIECCOB OYUCTKH BOABI B OCBETIIMTENAX CO B3BeE-
IICHHBIM OC3JKOM MOXET OBITh HCIONB30BaH METOJA DPELMPKYJALHMM OCanKa,
npeoxenHsiit CI16 HUM AKX.

Pa6ora TpaaMHMOHHBIX COOpPY)KCHHH NEpBOiH CTYNEHH OYUCTKH (OTCTOHHH-
KOB, OCBETJIUTENIEH CO B3BEILICHHbIM OCaJKOM) NPY OYUCTKE MaJOMYTHBIX BOJ CO
cpefHeil MM BBICOKOH LIBETHOCTBIO HEJOCTaTOYHO HalexHa U dddexTuBHa. B
NEpBYI0 04Yepeb, ITO 00YCIOBICHO BSUIBIM IMPOTEKAHUEM IPOLECCA KOATyIIALHMH
H3-32 HEBBICOKOH KOHIEHTPALUH TBEpAOH a3kl B HCXOAHOH BOZE.

HauGonee panyoHanbHbIA MyTh MOBBILICHHA KOHLUEHTPALMH TBEPHOH a3kl
—MCNOJb30BaHUE PEUUPKYIALUU paHee 00pa30BaBLIErOCs B COOPYKEHHAX OCa-
Ka, KOTOPHIi NpH BBEACHUH B OYUILAEMYIO BOAY MIPAET POJb JOMOIHUTENIBHBIX
LIEHTPOB XJIOMbeoOpa3oBaHUA. DTH LEHTPBI CMEIIAIOT YacTh NPOLIECCa KoaryJii-
LIK OT NMPOCTPAHCTBEHHOTO CTPYKTYpOOOpa3oBaHHs K aBTOKaTAJIMTHYECKOH Koa-
TyJIALMH, copOuMHu M aare3ud. B pesynbTaTe pacTyT NPOYHOCTh M IUIOTHOCTH
BHOBb 00pasylolMXCA XJIONBEB M, COOTBETCTBEHHO, HX TIMApaBIHYECKas
KPYITHOCTb.

JlaHHbIe NPEANOCHUIKM JIEINH B OCHOBY HOBOTO METOJA PELHPKYIIALUU
ocajxa, B KOTOPOM /Ui CHHXXEHUS CTEHCHH AMCIIEPTHPOBAHHA XJIONBLEB PELHUp-
KyJLILMIO OCYLIECTBIIIOT IO «BHYTPEHHEMY KOHTYpY», T.€. 63 BbIBOJA OCHOB-
HOH YacTH XJIONBEB H3 COOPY)KEHHA. DTOT METOJ PealM30BaH B Pa3pabOTaHHbIX
JIHUH AKX KOHCTPYKUHMAX OCBETJIUTENEH-PELUPKYIATOPOB (puc. 9.8).
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Puc. 9.8. OcBeT/IHTEIb-PEHHPKYJIATOP:

1 - pacnipenenutensHas Tpy6a; 2 - marpy6ok; 3 - corno; 4 - paboyas kaMepa co cIoeM
B3BELIEHHOT0 0CaJIKa; 5 - KaMepa XJIoNbeoO6pa3oBaHHA ¢ HANpPaBJIAIOIHMM aNNapaToM;
6 - cMecuTens; 7 - IOTOK; 8 - OTBOX OCBETJIEHHOH BOJBI M3 OCaAKOYTUIOTHHTEA;

9 - ocaaxoymIoTHHTENb; 10 - TPYOBI 714 BEITYCKa YIUIOTHEHHOTO OCajKa

ITomaya ucxoxHOH BOAbI B CEeKUHMH (KOPHIOPHI) OCBETIECHUA NMPOH3BOIUTCS
gepe3 3KEKTOPBl PEeLMpKyIiTopoB. Hamuune B OCBETIMTENAX PELHPKYIATOPOB
3HaYUTEJIBHO IOBBILIAET HAAEKHOCTh PabOTHI COOPYXEHHH, CHHKAET OOBEMBI
cbpachIBaeMOro ocajika d CO34aeT pe3epB Mo MpoU3BOAUTENbHOCTH (10 30-60%)
U Ka4eCTBY OCBETJIEHHO BOABL. 3a CYET PELUPKYIALUM OCaJKa OJHOBPEMEHHO
CYLLIECTBEHHO MOBbILIaeTCA OaphepHas poJib COOPYXKEHHUIt IepBOH CTyNEHU O4HU-
CTKA B OTHOIICHHM IUIAHKTOHA, COCTaBiiAs (B 3aBHCHMOCTH OT €ro BHJA)
90-100%. Kpome Toro, peLpKyIALHs Ocajka MO3BOJIAeT Oe3 yXyAIeHUs Kade-
CTBa OYMCTKH BOJB! YTWIM3HPOBATh MPOMBIBHBIC BOAbI (UIBTPOBAIBHBIX CO-
OpYXEHHMH IIyTeM MX paBHOMEPHOTO IEpEeKa4YuBaHUA M3 pe3epByapa-
YCPEAHUTENA B TOJOBHOH y3€)I BOXOOYHCTHOH CTaHIUH.

ITpu npoexkTUpOBaHUH U HATAJKe BhIIEYKa3aHHBIX COOpPYXeHHid 1. 9.3 cie-
JyeT HoJIb30BaThCs pekoMeHaauusamu [13, 16, 17].
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I'aapa 10. OyucTKa NPHPOAHBIX BoA GHILTPOBAHHEM
10.1. Kpamxue ceedenus o purbmpax

OuibTphl NpenHa3Ha4YeHbl A OCBETIEHUS BOAbl. OHHU IPOIYCKAIOT BOAY
4epe3 CIIOH 3epHUCTOro GUIBTPYIOILEro MaTepyala. B 3aBUCHMOCTH OT KauecTBa
U KonuuecTBa 0OpabaTsiBaeMOi MPHPOAHON BOABI, TPEOOBAaHHI K CTENEHU ee
OYHCTKH, TEXHOJIOTHYECKUX U TEXHHUKO-DKOHOMHYECKHX IOKa3aTesedl MpUMEHs-
10T pa3/IM4YHbIE TUIBI (PHIBTPOB.

Ckopvie be3nanophbie gunrbmpsl IPUMEHAIOT B ABYXCTYNCHYATBIX CXeMax
OYMCTKU BOABI C NPEIBAPUTENILHBIM OCBETIECHUEM (B OTCTOMHHKAX, OCBETIMUTE-
JIAX, KOHTaKTHBIX NMPEeQUIBTPaX) U B OJHOCTYHNECHYATHIX CXE€MaX OYHUCTKU BOJbI
6e3 npeaBapUTENEHOrO OCBETJIEHHS C pEareHTHOH 00paboTKO# Mid MonaydeHHUs
BOJIbI IUTHEBOTO Ka4€CTBa.

Ckopvle HanopHvie ¢unempbl Haubosee MUPOKO HNPUMEHSIOT B OJHOCTY-
[IEHYaThIX CXeMaX OYMCTKH BOABI 63 NpeaBapUTEIbHOTO OCBETICHHUS C peareHT-
HOU 00paboTKoil U 6e3 Hee A MOJYYECHHA BOIBI, HCIIOIB3YEMOH Ha TEXHHYE-
CKHe LeH (peXe UL TUTHEBbIX LEJEH).

Meonennvie gpunompel UCTIONB3YIOT NPH Ge3peareHTHOM OCBETJICHHH U yac-
THYHOM 00€ecCLBEYHBAaHUU BOABI O3 NpEeBapUTENLHOTO OCBETICHUS WIH C Mpel-
BapUTENbHbIM OCBETJICHHEM (B OTCTOMHHKAX, Npe(uIbTpax) I MOIyYEHHUS
BOJIbI TUTHEBOTO KaYeCTBA.

Koumakmnuvle oceemnumenu NpUMEHAIOT B OJHOCTYHNEHYAThIX CXEMAX OYH-
CTKH BOJIBI C peareHTHOH 00pabOTKOM [UIs OTy4EeHHUs BOJIbI IMTHEBOIO KA4ECTBaA.

Kpynnosepruucmule (2py6oseprucmole) gunsmpsl IPUMEHSIOT VIS YaCTHY-
HOTO OCBETJICHHMS UCXOJHOH BOABI C peareHTHoit obpaboTkoi U Ge3 Hee It no-
JIy4€HHUsA BOJIbl, HCIIONB3yEMOM Ha TEXHUYECKUE HYXKIbI.

Koumaxmnule npegpunompel npefHa3HayeHsl Ui NPEABAPUTEIHHON OYHCT-
Kd BOJbl B CXeMe JBYXCTYIEHYaTOro (UIbTPOBaHHA INEpel €€ OKOHYaTeNbHOM
OYUCTKOM Ha CKOpBIX Oe3HanoOpHbIX GUIBTpax C NpeaBapUTeNbHONH 06paboTKoit
BOJIbl peareHTaMH.

10. 2. Punvmpyrowue ycmanosxku u annapamsoi

CymHoCTh mpouecca (UiIbTpOBaHHs 3aKIIOYAETCS B MPOILYCKE >KHIKOCTH,
coepxkauieii mpumecH, yepe3 QMIBTPYOLMI MaTepual, NPOHMLAEMbIH IUIA
KHUAKOCTH U HEMPOHMUAEMBIH I TBEpAbIX yacTull. IIpu 3TOM mpouecc conpo-
BOXKIA€TCs 3HAYUTEIbHBIMHU 3aTpaTaMU JHEPIHH, JOIYCKaTh KOTOpPhIE B TEXHUKE
BOJOOYUCTKM MOXHO JIMIIB NpH 06paboTke HEOONBIUUX KOJMYECTB BOABL. JTO
OIpEeAeNsAeT MECTO (PHIIBTPOBAJIBHBIX COOPYXKEHUIi B TEXHOJIOTHUYECKOi cxeMe. B

152



GOJIBLIMHCTBE Cily4aeB (UIbTPOBAHHE ABJSETCS 3aKIIOYHTEIBHBIM ITalloM 00-
paboTKy BOJBI M NPOU3BOAUTCA IOCIE €€ NPENBaPUTEIBHOrO OCBETICHHUS B OT-
CTOHHHUKAX, (oTaTopax WiIM OCBETIUTENAX. BOZOOYHCTHBIE COOpPYXKEHHUA, Ha
KOTOPBIX OCYILECTBIAIOT IpouecCc (WIBTPOBAHUA, Ha3bIBAIOT (QUIBTPAMH.
@unsTpel 00 BHAY QWIBTPYIOWEH Cpelbl AENATC Ha TKAHEBBIE WIH CETYaThIE,
KapKacHbIe WIH HaMbIBHBIE (IMATOMHUTOBBIE), 36pPHUCTHIE (MIECUaHBIE, KEPaM3H-
TOBbIE M T.IL.). J[I1 BOJZOCHaOXeHUS IUIaBaTeNbHbIX 0acceiHOB M JPYTHX He-
OOkBIINX BOAOMOTpEOHTENEH MIHPOKO NPHMEHAIOT KapKAaCHbIE HIM JHATOMUTO-
BbI€ (DUIIBTPEI.

W3 BhllIenEpeYHCIEHHBIX TpeX Ipynn (GUILTPOB Hauboijee 3HAYMTENBHOM
SBIAETCS Mociennss. PWibTpel 3TOM IPYNIbl B TEXHUKE BOJOCHAOKEHHs IPH-
MEHIOT Haubosee WHMPOKO. DWIBTPHI C 3EPHUCTOH 3arpy3Koil MOXKHO KJIacCH-
¢HIMpPOBaTh MO PSAY OCHOBHBIX NPU3HAKOB: 1) MO CKOPOCTH (MIBTPOBAHUA:
memnenssle (0,1-0,3 M/4), ckopbie (5—12 M/4) u cBepxckopoctHble (36—100 M/4);
2) mo AaBJEHHIO, ITOA KOTOPHIM OHU PabOTaIOT: OTKPBITHIE (WIH Ge3HAIOpHBIE),
HanopHsble; 3) Mo HaNpaBICHHIO QUIBTPYIOLIErO NOTOKA: OXHOIOTOYHbIE (00BIY-
Hble ckopble QuibTpel), AByxnotounsle (¢uwisTpel AKX, J/IdP), MHOromoroy-
Hble; 4) MO KPYIMHOCTH (GUIBTPYIOIIEr0 MaTepHala: MENKO3EPHUCTBIE, CPEIHE-
3ePHUCTBIE, KPYIMHO3EPHHUCTHIE; 5) MO YUCIy QWIBTPYIOLIMX CIOEB: OJHOCIHIOH-
Hbl€, ABYXCIOHHbIE, MHOTOCJIOHHBIE.

10.3. Pacuem ¢unompyiouwgux ycmaHno8oK u annapamos
Ckopble 6e3HanopHbIe PHABTPHI

3amaua BeIOOpa THNa QuiIbTpa HEOJHO3HauHa. Jlid ee peleHus Tpedyercs
HE TOJIBKO XOPOLIO 3HATh YCTPOHCTBO OXHOCIONHBIX H JBYXCJIOHHBIX GHIBTPOB,
UX NPEMMYIIECTBA U HENOCTATKH, HO U BO3MOXKHBIE BAPHAHTBl UCIIOJHEHUS 3TUX
THIIOB QUIBTPOB.

IIpu BBINOJNHEHHHM KypPCOBOIO M AMIUIOMHOIO IPOEKTOB AOIYCKA€TCs MpH-
HUMaTh THI QWIBTPAa U KOHCTPYKUHUIO (HIbTpYIOIIEeH 3arpy3ku mo 1abm. 10.1.
IMocne BbIOOpa THUNA QUIBTPOB MPOU3BOAUTCA pacdeT BcexX ero daemeHToB. Oc-
HOBHBIMHM HCXOJHBIMM NaHHBIMU IPU NPOEKTHUPOBaHUH (UIBTPOB ABJIAIOTCA:
H0JIe3Has [IPOU3BOJUTEIBHOCTh CTAHUMH, NPOJOJDKHTEILHOCTS €€ paboThl B Te-
YEHHE CYTOK, PacyeTHas CKOpOCTh (PUIBTPOBAaHUA NPHU HOPMAIBHOM PEXKHME
paboThl.
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Tab6nuua 10.1
HcxonHble aHHbIE PH NPOEKTHPOBAHHH PHIBTPOB

OuisTpyromas CkopocThb ITapameTps! NPOMBIBKH
Tumst 3arpyska ¢$HUIBTPOBaHHA,
¢bmb- M/gq
TPOB | MaTe- | Kpym- | BBICOTa, | THpH JOMyc- |OTHOCH| HHTEH- | MpOXOJ-
pHan | HOCTB, MM HOp- THMas | Telb- | CHBHOCTB | JKHTEJNb-
MM MaJTb- npH HO€ | MpOMBIB- | HOCTH
HOM | ¢opcu- | pac- KH, IPOMBIB-
pe- poean- | mmpe- | n/cm KH,
XHUMe HOM HHe, % MHH
peKHME

OnmHo | mecok 0,5 - 1,2/700 - 800|5,0 - 6,0 6,0 -7,5 45 12-14 6-5
cioi- | KBapl.
Hele | To ke |0,7-1,6[ 1300- 16,0-8,0] 7,0-9,5 30 14-16 6-5

1500
>> 10,8-2,0| 1800- [8,0-10,0{10,0~12,04 25 16-18 6-5
2000
apo6. 10,5 - 1,2 700-800 6,0 - 7,0 7,0-9,0 | 45 12-15 6-5
KepaM-
3UT
Toxe (0,7-1,6] 1300- (7,0-9,5/8,5-11,5| 30 12-15 6-5
1500
>> 10,8-0,2| 1800- [9,5-12,0{12,0-14,0f 25 12-15 6-5
2000

JIByx- | mecok 0,8 - 1,2{700 - 800,

CIIOi- | KBapL.
Hble |u Apo6. 0,8 - 1,8/400-500{ 7-10 |8,5-12,0f 50 14-16 7-6

aHTpa-
IUT

OWIBTPHl PaCCYUTHIBAIOTCA Ha paboTy IPU HOPMAIBLHOM U GOPCHPOBAHHOM
PEXHMax C Y4ETOM BBIKIIOYEHHS OTAEAbHbIX QHIBTPOB Ha IPOMBIBKY H PEMOHT.
O6wras mwiomans GHILTPOB Ha CTAHLMH ONpPEAEIIETCS 110 GopMmyiIe:

F= O , M2, (10.1)
mv—nq —ntv,

rae (). - nosesHas NPOM3BOAMTENLHOCTb CTAHLMH, M’/CyT; M - TpOIOIKH-

TEIBHOCTh paboThl CTAHUMU B TEYEHHE CYTOK (pMHHUMAaeTca 24 4); V, - CKO-
poctb GuIBTpOBaHUA, M/4 (IprHMMaeTcs no tabu. 10.1); A - 9uCI0 NPOMBIBOK
OJHOro GHILTPA B CYTKH NPH HOPMAIBHOM PEXHME 3KCIUTyaTalMu; ¢ - yAelb-
HEIf PACXOJ BOJBI Ha NPOMBIBKY OJHOTO (MIBTPA, M /M’ !, — Bpems MpocTos

(GWIbTpa B CBA3U C IPOMBIBKOA, Y.
KonuuecTBo NPOMBIBOK ONPENEsAeTCs [0 BEIPAXKEHHUIO:
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m
n=———  ur, (10.2)
T+t
rae T - pacueTHas MpPONODKUTENBHOCTh (QUIBTPYIOUIETO LUKIA (IPUHUMAETCS
NpU HOPMaJIBHOM pexxume — 8-12 4, mpu popcUpoBaHHOM pexume — 6 4); [, -
BpeMs IPOCTOS (UIBTPa B CBA3M C NPOMBIBKOH (IMpUHHMaeTCs Ul (HIBTPOB,

MpOMBIBaeMbIX BoJoH - 0,33 4, mpoMbIBaeMbIX BOJOH U Bo3ayxoM - 0,5 u).
Y nenpHblit pacxod BOAbI A GUIBTPOB, IPOMBIBAEMBIX BOAOH, COCTaBHT:

qg=3,6W-t; (10.3)

yOENbHbIA pacxoi BoAbl U1 (UIBTPOB C BOJOBO3TYIIHOH IIPOMBIBKOM
paBeH:

q9=>.4, (10.4)

rae W ,! - COOTBETCTBEHHO MHTEHCHMBHOCTH J/(C * M%) M HPONOIDKHTENBHOCTH
NpOMBIBKM (GMIBTPA, 4; ¢; - YASNBHBIH Pacxol BOAbl HA OTAENBHBIX JTamax

IIPOMBIBKH, onpezaendemslii o ¢gopmyne (10.3), npu napameTpax (coBMecTHas
BOJIOBO3/yIlIHasi POMBIBKa: MHTEHCHUBHOCTb 3-4 1/(c " M°) B TeueHue 4-5 MHE;
6€3 IPOYBKH: HHTEHCHBHOCTD 6-8 11/(c * M?) B TedeHue 4-5 MHH).

Mo obmiett wromanu GuisTpoB (B epBoM NPUOIIDKEHUH) ONPEENIeTCS UX
KOJIUYECTBO I10 BHIPAXKEHHIO:

N=05JF , ur. (10.5)

IIpn panbHEHIIMX pacyerax, KOHCTPYMPOBAHUM U KOMIIOHOBKE ()MIBTPOB
Ha CTaHIIUH KOJIMYECTBO MX YTOYHSETCA B COOTBETCTBHHU C TUIIOPAa3MEpPaMH, pas-
pabOTaHHBIMHU JUIS THIOBBIX NPOEKTOB. IIpy OKOHUATENIPHOM Ha3HaYEHHH KOJIH-
4ecTBa QIWILTPOB JODKHO 00€CIIEYHBATHCA COOTHOLLEHHE:

N
N-N,

1

<V, , (10.6)

rae Vd) - JOIIyCTHMas CKOpPOCTh (QMIBTPOBaHHA NpU (OPCHPOBAHHOM DPEXHME,

M/4; N, - uucino GWIBTPOB HAXOASLMXCA B PEMOHTE WIM Ha IPOMbIBKE (IpHU
N <20 N,=1,mpu N >20 N, =2); V, - pacuernas ckopocts ¢pHibT-

POBaHHA IIPU HOPMAJILHOM pEXUME, M/U.
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Ecmn ycnoBue (10.6) BbINONHSAETCS, TO ONpeNSAETCSA IUIOLALb OJHOTO
¢unpTpa no popmyie:

f=F/N,+¥. (10.7)

Ha3snayarotcs ero pasmeps! B IUIaHe U IO BBICOTE.

B mpouecce KOHCTpYHpOBaHHs BblnoJHAeTCs dcku3 (puc. 10.1) npu-
HATOro B IpO€KTe (UIbTpPa B ILUIAHE U pa3pe3ax, Ha KOTOPbIX JOJDKHO ObITh
yKa3aHO B3aUMHOE PacllONOXKEHHE BCEX 3IEMEHTOB.

a B A 6 B

Puc. 10.1. IpnauunuanbHas cxeMa CKOporo gpuasTpa:
a - ¢ GOKOBBIM KaHAJIOM; 6 - C LEHTPAJbHBIM KaHAIOM; | - m0J1aya HCXOJHOH BOIbL,
2 - 0TBOX QuNbTpaTa; 3 - Mogaya MPOMBIBHOM BOABL; 4 - OTBOJ NPOMBIBHOH BOJIBI

Kopnyc ¢unbtpa mpexcraBiser B IUTaHe »XKene300€TOHHLIA pe3epByap
NpsAMOYroJibHO# dopMbl (pexe Kpyriaoit). [Ipu onpeneneHuu pasmepoB GuibT-
POB B IUIaHE I10 HaliJIeHHOH IUIOLIa/i PEKOMEHAYETCS OPUEHTHPOBATLCS HA OCHOB-
Hbl€ TUIIOpPa3MeEPbl, KOTOPble pa3pabOTaHbl BEAYLMMH NPOCKTHBIMU OpraHH3alus-
mu: (Bx L) 3,5x5; 5x5,5; 6x6; 6x8,0; 6x9; 6x12; 12x12, M (pa3Meps
IO OCSAM CTEH).

B ¢uwsTpax miomansko 10 40 M* npexycMaTpHBaeTcs 60KOBOI IIPSIMOYTOJIb-
HbI KaHal (KapMaH) ¢ Hapy»HOI CTOPOHBI BAOJIb JIMHHON CTEHKH, NpeJHa-
3HAYEHHbIH JUIA noJBoAa BoAbl Ha GuibTp U cOopa rpsA3HON MPOMBIBHOH BO-
abl. GunsTpsl (MIomansio Gonee 40 M%) YCTPauBaIOT C LEHTPAJIbHBIM KaHa-
JIOM, OeALIUM Kaxablii QWIsTp Ha ABE paBHble 4acTH. [leHTpaibHbIH KaHaT Je-
JIMTCS TOPM3OHTAJILHON NMEeperopofikoil Ha JBa KaHAJA: BEPXHHM - MA MOJAYH
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BOABI Ha GUIBTPOBaHHE M OTBOJA IPOMBIBHOMH BOJBI, HIXKHMIL - UL OTBOJA
GWIPTPOBaHHON BOABI U MOJA4YM BOJbI Ha MPOMBIBKY. [llupuHa 60koBOro MM
LEHTpPaJbHOro KaHajua 4 noJnkHa ObiTh He MeHee 0,7 M B uuctore. [Lnowanu
KaHaJIOB HE BXOJAT B IUIOLIAns GUIBTPOB. B Kopmyce pa3MeInaloTcs BCe dJIEMEH-
ThI QIWIBTPA, 38 UCKIIIOYEHUEM TEXHOJOIMYECKHX TPYOOIPOBOIOB U apMaTyphl.

JlpeHaxxHas cucTeMa ABISETCS CaMBIM BaXKHBIM 3Jle MEHTOM ¢uibTpa. OHa
obecreynBaeT paBHOMEpHOE paclpe/eneHye 110 Beeil miomaiy GuisTpa npo-
MBIBHOH BOABl U PaBHOMEPHBIH cOOp, a Taroke 0TBOJA NPOQUILTPOBAHHOH BOJBI.
B cxopbIX ¢uIbTpax paBHOMEPHOCTb paclpeneaeHUs NPOMBIBHOH BOJbI HOCTHUIa-
€TCs JPCHAXXKHbIMH CHCTEMaMHy OOJIBIIOro CONMpOTUBICHUSA. JIpeHaXKHas cHUCTeMa
BBINOJIHACTCS B BHJE LEHTPAIBHOIO KOJUIEKTOpa MUIA (IIBTPOB ILIOILAABI0 MO
40 M* Wi B BUJE KAHAIA VI ¢wipTpOB MwIowaALbI0 6onee 40 M, K HUM NIepIEHIH-
KYJSIPHO TNOACOEMMHAIOTCA pacHpeleNUTeNbHble TPYObl, KOTOpblE UMEIT KpYrT-
JIYIO WM LIeNEeBYI0 epopanuo U pa3MealoTcs Hay ZHOM GUIbTpa.

B Tex cimyyasx, korga NpeayCMaTpHBaeTCsd BOIOBO3IYIUHAs IPOMBIBKA
GWIBTPYIOIIEro MaTepuaa, YCTPAauBalOT pasfeNnbHble TPyOuaThle pacrpeneiu-
TEJIbHbIE CUCTEMBI UL BOABI U BO3MYyXa WIM JPEHAKHYIO CUCTEMY CO CICLMAIbHbI-
MM KOJIAyKaMH, HMEIOIIMMH ILeJIeBble BEPTUKAIbHbIC OTBepcTHA. Kommauku 3a-
KpEeIUIIOT B NPOMEXYTOYHOM HNEpeKphITHH Hax JHoM ¢wistpa. Ilpu ocBemieHuu
BBICOKOMYTHBIX BOJ, 00€3ele3MBaHUH M YMATYEHHH BOJIbI MIPU COOTBETCTBYIOLIEM
TEXHUKO-IKOHOMHYECKOM OO0OCHOBAHHH JOITYCKA€TCsA NPUMEHEHHE paclpeneiy-
TEJbHOH CHCTEMbl HaJ MOBEPXHOCTBHIO 3arpy3KH (MIBTPOB B JOINOJIHEHHE K
OCHOBHOH.

3arpy3ka U3 QUIBTPYIOILEro MaTepuaia NpeJHa3HaueHa I 3aiepiKaHuA
B3BCIUCHHBIX U KOJUIOMAHBIX YacTHI[ M3 BOABI, MPOXOJAlLeH 4yepe3 Hee. Jlis 3a-
rpy3ku QWIBTPOB NMPHMEHSIOT KBapLEBhIH IECOK C pa3MepoM 3epeH ot 0,5 no
2 MM " BbIcOTOMH cios ot 0,7 10 2 M, JpoOneHbld KepaM3UT WM aHTPALUT C
pasmepom 3eped 0,6-1,8 MM. OWIbTpyIOmIKI MaTepuan yKIaAblBalOT Ha pac-
NPENEIUTENbHYI0 CUCTEMY MIM HAa NOJNEPXKUBAIOLIME IPaBUIHBIE CJIOH pa3iny-
HOH KpPYIHOCTH B Cily4yae NPUMEHEHHs TpYOuaToil pacnpeneuTeabHON CHCTEMBI
¢ Kpymio#t nepdopauuei.

Cucrema a1 cbopa 1 0TBOJA IPOMBIBHOW BOJBI IPEACTABIAET COOOI xKele-
300€TOHHBIE WIIH CTaJIbHbIE JKe100a ITOIYyKPYIJIOro HIH IIATHYTONBHOIO CEYEHHU,
pacnosaraeMble Haj (WIbTpYIOLIEi 3arpy3Kkoil Ha onpeleneHHOH BbICOTE U CO-
€IMHEHHbIE C BEPXHUM OTCEKOM LIEHTPAJIBHOI0 KaHaJla WK ¢ OOKOBBIM KaHAIOM
¢unbTpa. [Ipu BoroBO3AYIIHOMN IPOMBIBKE [IPUMEHAETCS CUCTEMA HU3KOTO TOpH-
30HTJIFHOTO OTBOJA IPOMBIBHOM BOJBI C MOMOILUBIO NIECKOYJIaBIMBAOLIETO JKe-
1n06a, 00pa30BaHHOrO JBYMs HAKIOHHBIMH CTEHKaMH - OTOOMHOH M BOJOCIHB-
HOH, uepe3 KOTOPYIO BOAa OTBOAUTCA B COOPHbIN KaHal GuibTpa.

TexHonoruyeckue TpyOONpPOBOABl M apMaTypa NpeJHa3HaueHsl Uil obec-
He4YeHUss HOPMAJIbHOH skcrutyatauuy ¢unstpa. Kaxnaplii ¢uistp obopynyercs
TpyOOnpoBoamMy, Ha3HaYeHHE U MECTO NPHMBIKaHMsA KOTOPHIX K QUIBTpPY yKa-
3aHo B Tabm. 10.2.
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Ta6bmuna 10.2
Ha3sayeHHe M MeCTO NPUMBbIKAHHS TPYOONpPOBOAOB

Hasnayenue Tpybonposoaa Mecto npuMbIKaHus TpyGONpoBoaa K
GuIBTpY
INoxava Boasl Ha QHIBTPOBAHHE K HapyxHOMy 60KOBOMY HJIH TOpILy LIEH-

TPaJILHOTO KaHaJIa BhILIEe TPY6OIpoBo/a,
OTBOZSALIETO MPOMBIBHYIO BOLY

OTBOX PWIBTPOBAHHON BOMBI K komnekTopy ApeHaka WM TOpITY LEH-
TPaJBHOTO KaHaJIa B HIKHEH 4acTH
Iomaya BoAbI HA HPOMBIBKY To xe
OTBOI MPOMBIBHOH BOJIBI K HapyxHOMy G0KOBOMY KaHAJTy WIH K

TOpITY LEHTPATBHOTO KaHaIa HHXeE TPY-
6onpoBoza, MOABOAALIETO BOXY Ha QUIBT-

poBaHue
Co6poc nepBoro ¢punbTpaTa (Ui KOH- K 1py6onpoBoxy, oTBOAALIEMY TIPOMBIB-
TaKTHBIX OCBETIIUTENEH) HYIO BOAY
IosnHOE OmOpOXHEeHHe GUIbTpa K crenke y mHa GHIBTpa HiH Y THa OTHe-
JIeHUA

Ha Bcex Tpy6onpoBojax yCTaHaBIMBAKOTCA 33JBHXKKM WIM IIOBOPOTHBIE 3a-
TBOPBI B MECTaX, yROOHBIX I MOHTaXa U 00CIyXHBaHUA, UCIUII0YAs X PacIo-
JOXEHUE APYT HaJ APYTOM.

KommnoHoBka (GMIBTPOB Ha CTAHUMH MOXKET OBITH ONHOPSIHOH WIH JBYX-
panHoii. IIpu OJHOPANHOH KOMIIOHOBKE (MIBTPHI PAacloNaraloT HalpOTHB TOp-
LIEBO CTEHBI OTCTOHHUKOB HJIH OCBETIMUTENCH, TaKUM 0OpasoM, 4TO MEXIY HH-
MU o0pa3yercs JHOCTaTOYHBIX Pa3MEpOB raiepes IUIs pa3MELICHUs MarucTpaib-
HbIX TpybonpoBonoB. IIpu AByxpsaaHO#H KOMIIOHOBKe ratepes obpa3syercsa MExXIy
panamu GuIBTPOB. DIILTP! IWIOWABI0 10 40 M PACIONAraioT B psi, GOKOBHI-
MH KapMaHaMH, 00pallleHHBIMH BHYTpB rajieped; GWIBTpH IUIOmagsio Gosee
40 M*> pacnonaraioT TaK, 4T06bl TOPIIbI HEHTPAILHEIX KAHATOB GLTH 0GPAIIEHBI
BHYTpb rajnepeu. IIpu mo6oii KoMIOHOBKe (IIFTPOB BCE TEXHOJIOTHYECKUE TPY-
60mpoBoB! BEIBOIATCS OT (GUIBTPOB B raneper. M Tonpko B GuibTpax ¢ LEH-
TpaJbHBIM KaHAIOM HHOTAA TEXHOJOIMYECKHH TPyOONpOBOA, OTBOMALIMI IpO-
MBIBHYIO BOJLY C (WIbTpa, BRIBOZUTCS HE B rajiepeo, a ¢ MPOTHBONOJIOKHOMN
CTOPOHBI.

C uenslo obecrieyeHUs KOMIIAKTHOCTH U yAOOGCTBa MOHTa)Xka M JKCILTyaTa-
LMH MarucTpajbHble TPYOONpOBOABI pa3MelIaloT IO BBICOTE M OT (PpoHTA
¢GWIBTPOE Ha JOCTATOYHBIX PAaCCTOSHUAX. MarucrpaibHbli TpyOonmpoBoa, mo-
Aaoluid Booy Ha (QWIBTPOBAHHE, pacHojiaraercs BBINIE BCEX OCTAIBHBIX HA
YPOBHE NMPUMBIKAHHA TEXHOJIOrHYecKoro Tpybomposoza k Guibtpy. Heckomnsko
HIDKE INPOKIAJbIBACTCA MAarMCTPaJIBHBIH TPyOONpOBOM, OTBOASAIUMH (HILTPO-
BaHHYIO BOJy B pe3epByap YHCTOH BoAbl. MarucTpansHblil TpyOONpoBOA moJauu
BOJIbI Ha NPOMBIBKY PaclojaraloT HHXe YPOBHA eno6oB ¢puibtpoB. B camom
Hu3y (HIKe AHAa GWIBTPOB) MPOKIALLIBAETCA CTOYHEBIH TPyOOIPOBOX WM KaHAN
JULA OTBOZA IPOMBIBHOM BOZB! M BOIbI IIPH MOJIHOM ONOPOXKHEHHH QumibTpa. Ma-
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TUCTPajIbHBIA BO3MyXOBOX (NP BOAOBO3AYLIHOW NPOMBIBKE) IPOKIaAbIBACTCA
BHE rajieped Ha 2—3 M Bbllle MaKCHMaJIbHOIO YpOBHS Bojsl B punbrpe. Hax ra-
Jiepeeil yCTpauBaeTCs MEPEeKPhITHE, B KOTOPOM IPENYCMAaTPHUBAIOTCS IIPOEMBI C
OrpaKI€HUEM HaJ 3aIIOPHOI apMaTypo# Ul BO3MOXKHOCTH €€ PEMOHTA.

Ipu BeIGOpe THna ¢uirsTpa mo tabdn. 10.1 mpUHUMAIOTCS HEKOTOPHIE MOKa-
3atend QUIBTPYIOLIEr0 MarepHana, HeoOXoauMble A pacyera IUIOMIaAu
¢wibTpoB. [ MONHOM XapaKTepHCTUKH GWIBTPYIOLIEro MaTepuaia Tpedyercs
NPUHATh HEJOCTAIOIME IT0Ka3aTeaH, GUIbTpylomas 3arpy3ka XapakTepH3yeTcs
CJIEYIOIUMHU TI0Ka3aTeNsAMU: MUHUMAJbHBIA JUAaMETp 3€peH, MM; MaKCHMallb-
HBIf IMaMeTp 3epeH, MM; JKBHBAICHTHBIH AHaMETp 3epeH, MM; KO3(QHULUEHT
HEOIHOPOJIHOCTH 3arpy3KH; BHICOTa QUIIBTPYIOLIETO CJIOS, M.

JIis IBYXCIIOWHBIX U MHOTOCJIOHHBIX (PUIBTPOB 3TH MapaMeTphl NPUBOJIAT-
¢ JUIs Ka<JI0TO CIIOSL.

Ecmu B ¢unpTpe mpuHaTa TpyOuaras pacrnpelelnuTeNnbHas CUCTeMa C MOJ-
JEPXKUBAIOUIMMH TPaBUHHBIMU CIOSAMHU, TO CIEAYET IOIOJHHTEIBHO IPUHATH
KPYIHOCTb (pakuyii U BEICOTY KaXKAOro rpaBuiiHoro cios (taba. 10.3).

Tabnuna 10.3
I'paBuiinblie cjion GuabTpa

KpymHoCTh 3epeH, MM BricoTa cnost, MM
40-20 BepxHsis rpaHuLa CII0S TOMDKHA OBITH Ha YPOBHE BepXa pac-
NpeneNuTeNbHBIX TpYO, HO He MeHee 4yeM Ha 100 MM Bhlie
OTBEPCTHH
20- 10 100 - 150
10-5 100 - 150
5-2 50-100

ITpu BOOOBO3AYIIHOM MPOMBIBKE C IOJayeif BOABI M BO3AYyXa IO pa3feiib-
HbIM TpYO4aThIM CHCTEMaM BBICOTY CJIOEB IpaBHA KpYMHOCThIO 10-5 MM u
5-2 mm caenyet npurumats no 150-200 MM kaxaeii. s GuisTpoB ¢ KpymHO-
cTei0 3arpysku 0,5-1,2 MM crexyer mpeaycMarpvBaTh AONOJHUTEIBHBIA IATHIA
NOJUIEPXKUBAIOLIMH C110i ¢ pa3MepoM 3epeH 2,0—1,2 MM, BbicoToid 100 MM.

O6was BbICOTA MONIEPHKUBAIOLIUX CJIOEB PaBHA CyMME BBICOT TPaBHUIHBIX
CJIOEB Pa3NUYHON KPYIMHOCTH, YKJIAAbIBAEMBIX JPYT Ha Jpyra B IIOCJIEAOBATEIb-
HOCTH, yKa3aHHO# B Tabi. 10.3.

IMocne non6opa 3arpy3Ku M MOJNEPKMBAIOLIUMX CIIOEB ONpPEAENsIeTCs BHICO-
Ta puisTpa (puc. 10.1) mo popmyne:

H=H +H,+H +H +H_w, (10.8)

rae H_, H, — cOOTBETCTBEHHO BBICOTA MOALEPKHBAIOLIETO U (UIbTPYIOLLIETO
n (i}

cnost, v; H | - BeIcOTa C110s BOABI Han GuibTpyIoLIei 3arpy3Koil (IpUHMMaeTcs

He Menee 2 M); H | - nomonHuTensHas BEICOTa QUIBTPOB, ONpele/seMan IpU

paboTe UX C MOCTOSHHON CKOPOCTBIO (DHIBTPOBAaHUA MPHU BBIKIIOUEHHH OXHOTO WIH
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IByX (WIBTPOB Ha NPOMBIBKY, M; /7 - mpeBbllIcHHEe KPOMKH 60OPTOB (GuibTpa

HaJl NIOBEPXHOCTHIO BOJIbI, IPUHUMaeMoe paBHbIM 0,5 M.
JlomonHuTenpHast BEICOTa HHIBTPOB onpeesiercs o Gopmyie:

H =_%_=M“_'_tl M (10.9)
"F F-Yf,

rae W, - oGbeM BOABI, HAKATUIMBAIOUIEHCS 32 BPEMs NPOCTOA NMPOMBIBACMOTO
dbunbTpa, M’; F,, - cymmapHas miomans (GuibTpoB, B KOTOPhIX HAKAILIMBACTCS

BOJa, M°; Z f ¢ — CYMMapHasi IIOLIa/b GUILTPOB, BHIKIIOYACMBIX Ha POMBIBKY.

Ilpu pacuere npeHaxeil QWIPTPOB HEOOXOAMMO MPABWIBHO NOJOOpaTh CO-
IPOTHBJCHHE B OTBEPCTUAX NPEHAXKHOH CHUCTEMbI, obecrednsaromee Tpedye-
Myl paBHoMepHOCTh (0,9-0,95) pacnpezeneHus NMpOMBIBHOK BOJBI M BO3ZAyXa,
OIpENENUTh pa3Mephl JPEHAKHOH CHUCTEMbl M BEIMYUHY IIOTEPh HAmopa B
JpeHaxe.

VYerpoiicTBo TpyOuaToro ApeHaxa s GuiIbTpoB momanso 1o 40 M* 1io-
Ka3aHo Ha puc. 10.2a, a nns ¢uibTpoB miomanpo 6onee 40 M” - Ha puc. 10.26.

3) 1-1
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= —l =
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0 ]] o U

Puc. 10.2. IpuauunuajibpHas cxeMa TPyG4aToro ALIpYATOro ApeHaka:
a - C HEHTPAIBHBIM KOJUIEKTOPOM; O - C LIEHTPAIBHBIM KaHAJIOM; | - EHTpaIbHBIH KOJI-
JIeKTOp; 2 - 60KOBBIE OTBETBJICHHS; 3 - LEHTPAJbHBIH KaHal; 4 - II01a4a MPOMBIBHOH
BOJIBI; 5 - OBIpYATHIi TPyOONPOBOX
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Pacuer npeHaka BeIETCA B CIEAYIOLIEH N0CIEN0BATENbHOCTH.
OmnpenesnsieTcs pacyeTHBIH pacxoJ BOABI HA MPOMBIBKY OZHOro GHIbTpa IO

¢dopmyne:

G =F W ,ukc, (10.10)

e f - wiomans omsoro ¢wistpa, M’; W - MHTEHCHBHOCTH MPOMBIBKU

dunbtpa, 1/(c'M?) (npuHMMaeTca 1o Tabn. 10.1).

JuaMeTp LEHTpanbHOrO0 KOJUIEKTOpa ApEHa)xa ONpENEsAeTCA IO pac-
yeTHbIM TabmuuaM [18] mpu cKOpOCTH IBXKEHHS MPOMBIBHOMH BOABI, NPHHUMAE-
moii ot 0,8 o 1,2 M/c.

ITnowanp MONEPEeYHOro CEYEHHA HIDKHEH CeKUMH LEHTPaJbHOro KaHaja oll-
penensercs no gopmye:

Jo= L] (10.11)

\Z

K

A€ gy, - PaCYETHBIN PacXo/ NPOMBIBHOM BOBL, M/c; V, - CKOPOCTb JBHXEHHUA

oyl (mpuHumaercs ot 0,8 o 1,2 M/c).

Pasmepb! HIKHETO cedeHus LenTpanbHoro kanana 4 u H  (puc. 10.2 6)
JOJDKHBI ObITh HE MeHee 0,7 M.

Ecm @, 20,7 M, 10

A=H =0,+02,u, (10.12)

rae 0,2 - BenuuuHa, HeOOX0oaMMas Ul HOPMaJILHOH 3aeJIKH TEXHOJOTHYEeCKOIo
TpyOOIpOBOa B CTEHKY KaHaJIa, M.

U1 MOBBIILICHUs PABHOMEPHOCTH PACIPERENICHHS BOABI JOIYCKAETCS IpoO-
KJIa/IbIBaTh B LIEHTPAJILHOM KaHajie JOMOJIHUTENBHYIO TPyOy C OTBEPCTUAMHU B 2
psla, HalpaBJICHHBIMU BBEpX Mox yriioM 45° x Beprukanu. Ha puc. 10.2 a sta
Tpyba IoKa3aHa INTPUXOBOH JuHHUel. JuaMeTp TpyOb! ompejenierca No CKOpo-
CTH JBUXKEHUSI IPOMBIBHOM BOJIBI, IPUHUMaeMoH B npenenax 1,8-2,0 m/c.

O61as Iwonaab OTBEPCTUI B 3TOH TpyOe HaXOMUTCS MO BBIPAKEHHIO:

P'f,Mz, (10.13)
100

Xfy =

rie P - oTHouleHMe CymMMapHOii IIowWan¥ OTBEPCTHH K ILTowand QuibTpa,
npuHuMaemoe paBHbIM 0,5-0,6 %; f - owass GUIbTpa, M.
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IIpuHAB TUaMeTp OTBEPCTUH do =40-50 MM, OIPENENAOT UX KOJHUYECTBO

Ha Tpy0e:

_ 4%, (10.14)

n, = LUT,
0 20 ’
p-d,

rae d, Heo6X0IMMO BHIDA3HTh B M.
PaccrosHye Mex 1y ocIMH OTBEPCTHH COCTaBHT:

Ly =1 /ny,m, (10.15)

rae lx - IJIMHA KOJUICKTOpAa WIXH KaHajia, B KOTOPOM IIPOKJIaAbIBACTCA AOIIOJIHH-

TebHas Tpy6Oa, M.
PacnipenenutenbHple (CTJIbHbIC HIH YyTYHHbIE) TPYObl BBINOJIHAIOTCA C

Kkpyrioit mepdopauueit guamerpom d, = 10-12 MM. OHH NOACOEOUHSIOTCS K
pyT pPop Tp 0

KoJUIeKTOpy (KaHany) ¢ 0OeHX CTOPOH IOJ NpPSMbIM YIJIOM, CTPOTO FOPU3OH-
TaJIbHO HaJ JHOM (PHILTpa Ha paccTOsSHUU 40 HU3a Tpy6 80—120 Mm.

KomuuectBo pacnpemenuTeNsHbIX TPYO B (HIBTpe OIpeneniercs Io
BBIPA)KCHHIO!

n, =111, (10.16)

rae I, - paccrosHue Mexay oCSMU TPy OTBETBIIEHMIi, NPHHUMAEMOE PaBHbIM
0,25-0,35 m.
JlnuHa pacnpenesuTenbHbIX OOKOBBIX OTBETBICHUH ONPEAEIACTCH MO BbI-

PaXKEHUAM:
- C LEHTPAIBHBIM KOJUIEKTOPOM (Tpy0oii):

I-D,
L =T—0,1,M; (10.17)
- C UCHTPAIbHBIM KaHAJIOM :
I-B,
lp =T—O,1,M. (1018)

JuameTp pacnpenenuTenbHbIX OGOKOBBIX OTBETBJICHHH OIpeNenseTcsa IO
pacyeTHOMY Pacxony, paBHOMY:
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G50 =Gup/ 1y > We. (10.19)

CKOpOCTh JBHXKCHHA BOABI B DACIpPEACAUTENbHBIX TPy0ax MpHHUMAETCS
paBHo# 1,6-2 m/c.
OO1was IIomaap OTBEPCTHH B PaclpeneMTENbHbIX Tpybax ompenensercs

no Beipaxenuto (10.13), rne P =0,25-0,5%. KonuuectBo oTBepCTHit Ha BCEX
TpyOax onpenensitor no ¢opmyne (10.14), npuHAB JUaMeTp OZHOTO OTBEPCTHSA

d, =10-12 MM (NOACTABIATE B M).

KonuyecTBo 0TBEpCTHIi Ha OLHOMN TpY6e paBHO:
n, =n,/ R, WT. (10.20)

OtBepcTHs ClielyeT pacroniarath B [Ba psja B [IaXMaTHOM MOPSIKE O yI-
JIoM 45° K BepTUKaJIbHOM ocu TpyObl. OHM 1OJDKHBI OBITH HanpasieHbl BHU3. Pac-
CTOSIHUE MEXIY OCSAMH OTBEPCTHH NODKHO Haxomutecs B mpepenax 0,15-0,2 wm,
KOTOpOE OIpeAeeTcs 1o popMyie:

ly=21,/n,. (10.21)

VYcrpoiicTBo ApeHaka 6€3 NoIep)KHBAIOLIUX IPaBUHHBIX CJIOEB OTJIHYAEeTCs
0T TpyOYaToro ApeHaxa ¢ MOJNEPKUBAIOLIMMU I'PaBUAHBIMHU CIOSAMH TEM, 4TO
pacnpeneuTeabHble TPYObl IPUMEHAIOT U3 HEPXKaBEIOLEeH CTald WM BUHHUILIA-
cra co 1eneBod nepdopauuei. I'paBuifHble [ONEPKUBAIOIIME CJIOU

OTCYTCTBYIOT.
Pacyer sToro IpeHaxa BeleTcd B IIOCIENOBATENBHOCTH O (opMynam

(10.10-10.19). IIpu onpenenenuu obILei ruomanu menei me no ¢popmy-

ae (10.13) P =1,5-2,0%. Pasmepnl menell OpPUHMMAKOT: WIKPHHA LIEIH
nokHa ObITh Ha 0,1 MM MeHbLIe pasMepa MHHHMAIBHOH (pakuuu GUIBTpyIO-
1ieH 3arpy3Ku:

by =d . —0,1, mu. (10.22)

JInuHa 1enM He NOJDKHA MpEBbIATh 3HadeHHe (a, < 0,785dp, rae

d , - nMameTp pacnipe e HTeILHO TPYGEL, MM).

KonuyecTBo Takux Lieneil Ha OAHOH Tpy6e ONpenessoT MO BbIPAXKEHHUIO:

10°
n = me ,
" 0,785-d,-n,-b,

wr, (10.23)
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rae Z fm - obuwas mIowank menei, M>; n,, dp - COOTBETCTBEHHO KOJIMYe-

CTBO U AMAMETP pacupeleaUTeNbHbIX TPYO, MM.

[lenu pa3mewiaoTcs NEPIEHANKYIIPHO K IPOJIOILHONH OCH paclpefeTUTeb-
HBIX TPYO C ABYX AMAMETPAIBHO MPOTHBOIIOIOKHBIX CTOPOH.

PaccrosHue Mexy ocsamu Lieneit Ha Tpybe COCTaBHT:

[ =—2 (10.24)

rae lp - ANYHA pacnpeleuTeNbHON TpyObl, M.

Pacuer apeHaxa U3 nopucteiX IWMT (puc. 10.3 a) Benercs B ciemyromei
nocienopatensHocTd. 1o dopmynam (10.10-10.15) paccuuTsiBaroTCs pasMepsl
LEHTPAIBHOTO KOJLUIEKTOPA.

KomuuecTso pacrpeieMTe/bHbIX KAHAIOB 7, ONPEIC/AeTCs 10 BBIPAKEHHIO

(10.16), rne 11 - PaccTosHUE MEXAy OCAMH KaHajoB, npuHuMaerca 0,25-0,6 M.
3ateM oInpeesseTcs MpUHA pacipeIe/IMTeNbHOro KaHana o gopmye:

[ —(n +1)o
b, =———=—=F u, (10.25)
nP
rac lK - JJIMHA HECHTPAJIBHOI'0 KOJUICKTOpaA, M, (')'p - TOJIUIIUHA pas,uenmenbﬂoﬁ

CTEHKH pacnpeeauTeabHbIX KaHanoB npuuumaercs 0,08-0,1 m.

Puc. 10.3. IIppHuunuaibLHas cxeMa JpeHaxa 6e3 MoAJepKUBAKOILHUX CI0€B:
a - MOPHCTHIA; 6 — KONMayKoBEIX; | - HUXKHHUH KaHai; 2 - maTpybok; 3 — oTpaxa-
Tenb; 4 — nuagparma; 5 - MOPHUCTHIE MIUTHL; 6 - MPOMEXYTOYHOE JHHULIE; 7 - Ie-
JIeBBIE€ KOJITA4YKH; 8 - BO3AyXOBOA
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BricoTa pacnpenenuTeNbHOrO KaHaula IpUHUMAeTCs hp =0,25-0,35 M, a

€ro JJIMHA lp =b/2.

KaHasibl NMepeKphlBAOTCS COOPHBIMH HJIM CIUIOIIHBIMM TOPUCTBIMH IIOJH-
MepOETOHHBIMH IUINTAMHU TONIIMHOM He MeHee G, =40 mM. [IpuueM crutomnble
IUIMTB PAacrioNaTalOT HA KeNe300€TOHHBIX KOJOCHMKAX CEUEHMEM HE MEHee
70x70 MM, YJI0KEHHBIX M 3aKPEIUICHHBIX Ha Pa3JeHTEIBHBIX CTEHKAX C 3a30pOM

3—6 MMm.
Ha Bxome B pacnpenenuTe/bHbIX KaHajJaX YCTaHaBJIUBAIOT NMaTpyOku, dua-

MeTp KoTopbix (d, ) onpeaenseTcs Mo pacyeTHOMY pacxoAy U CKOPOCTH, IPH-

HuMaemoii 1,8-2,0 M/c. 3a natpy6kom Ha paccrosuuu (1-2) d, ycraHas-

JMBAIOT OTpaXkaTeslb B BHUJAE JHMCKa, a Ha BXOJAE B MaTpybok - auadparmy,
JMaMeTp KOTOPOit MOXKHO omnpenenuTs o Gopmyie:

qnp

m , MM, (10.26)
P

d, =81

a

IAe ¢, - PAaCYETHBIH PaCXO] BOJbI HA NIPOMBIBKY QWIBTPA, JI/C; 1, - KONHYECTBO

pacnpeneUTeNbHbIX KaHalIOB; £ - KOO(QQUUMEHT CxXaTUd CTPYH, MOXHO NpH-
wumare 0,6 - 0,7; A - nmoTepu Hanopa B AuadparMe, MPUHUMAEMbIE PABHBIMH
2-3 M.

B xonmaukoBoM apeHaxe puc. (10.3 6) xonnmayku 3aKperuoTCcs B IPOMEXY-
TOYHOM IIEPEKPHITHH, pacmonaraeMom Ha 0,8 M ot nHa ¢punbTpa. Obmas rwomais
Ieaed Bcex KOJMaukoB ompexensercs no ¢opmyne (10.13), B xoTopoit
P =0,8-1,0 % or wiomam ¢puistpa. [Tpu pacuyere NPUHUMAETCA THIT KOJIIAYKOB,
OMpeJIeNIeTCs UX CyMMapHOE KOJIHYECTBO 11 OAHOTO (HisTpa 110 (opMyire:

_10*%f,

n,
S

, LT, (10.27)

rae fK - IUIOLIAJh Lieeld B OAHOM KOJIayke, NpMHUMaeMas paBHOU jia BTH-
5-1,92 c™m?, g B-1-2,88 cm?.

[IpoBepAeTCS KOMMYECTBO KOMIAYKOB, NPHXOAsIIeecs Ha 1 M’ ILIOmamu
¢unpTpa:

n,=—=, wr. (10.28)



Hx xoaM4YecTBO OOJDKHO HAaXOAUThCA B mpeaenax 35-50 Ha Mm% Konmauku
pacronaraioT B lIaXMaTHOM NOPSAAKE Ha PaCCTOSHUHU JPYT OT Apyra

S = S M. (10.29)

Jli1s BOIOBO3AYIIHOM [IPOMBIBKM PacCYMTHIBAIOTCS Pa3fieibHble TpybuarTbie
CHCTEMBI.

Pacuer TpyGuatoro npeHaxa ¢ kpyrioil mepdopauueil mid nomayu npo-
MBIBHOH BOJbl INPOU3BOAMTCS B IOCJIEJOBATEILHOCTH, YKa3aHHOH B QopMynax
10.10-10.21. Ilpu ompexneneHuH ILIOIIAMM OTBEPCTUH B Tpybax mo Qopmyie
(10.13) cneayer npunumats P =0,25 - 0,5%, oTBepcTHs pacnonaraioT B ABa
psna mo HwkHeil obpasymoweil. TpyOuaThiif ApeHax ¢ weneBoil nepdoparueit
paccuutsiBaeTcs no gpopmynam 10.22-10.26. PaccrosHue oT Hu3a TpyO ApeHaxa
J10 AHa GUIBTpa NMPUHUMaeTCs paBHbIM 150—170 MMm.

Pacyer TpyOuaToif pacnpenenuTeNbHOR CUCTEMbI I MOAAYH BO3AyXa Clie-
JlyeT IPOU3BOJUTH B CIAEMYIOILEH ITOC/IEN0BATEILHOCTH.

Omnpenensercs KOJMYECTBO BO3AyXa, MOAABAEMOro Ha IpOmyBKY (uibTpa
o gopMmyse:

Q,=f-W,uke, (10.30)

rne f - miomans ¢unetpa, M5 W - HHTEHCHBHOCT, moOJauM BO3AyXa,

npunuMaeMas 15-20 /(c-m?) .
ITnoniags NONEPEYHOro CeyeHus KOJUIEKTOPa ONpeleieTcs o popmyie:

£ =%,M2, (10.31)

rae V, - ckopocTh ABUXKEHHsS BO3XyXa B KOIUIEKTOpE, MpuHUMaeMas 6-10 M/c;

Q, - KOJMYECTBO NOJABAEMOTO BO3/IyXa, M'/C.
JnaMeTp KoJUIeKTOpa AJ1i BO3AyXa olpelesieTcs no Gopmye:

d, =L

. (10.32)
p

KOJ’IJ’ICKTOp pacmnoiara€Tcs BbIIIC PACIPEACIIMTEIbHBIX Tp)'6, a MMOCJCAHHUEC -
MEXIOy prﬁaMH noagavu BOJBI.
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KonnuecTBO M [UIMHA paclpeAeNMTENbHbIX TPYO MPUHHUMAIOTCS PaBHBIMH
KOJIMYECTBY M JUIMHE TPYO Mid Nojaud BoAbl. J[MaMerp paclpefenuTenbHbIX
Tpy6 onpenensercs no Gpopmysie:

d = |2

- ’ (10.33
P prnp )

rae Vp - CKOpPOCTb JBHXKEHHS BO3[yXa B paclpele/UTENbHbIX TPyOax, NpHHH-

MmaeMas 13-17 m/c, npHyeM MeHbLIEH CKOPOCTH B KOJUIEKTOpPE HOJDKHA COOTBET-
CTBOBAaTh OOJIbILIAs CKOPOCTH B pacrpelenuTeIbHbIX TpyOax, U Ha060poT.

O61as mwrowaas OTBEPCTHIl B paclpefeUTeNbHbIX Tpybax onpenensercs
1o ¢opmye:

O
f == 10.34
o= (10.34)

rae V' - ckopocTs BBIXOZa BO3yXa U3 OTBEPCTHIA, mpuHHMaeMas 45-50 m/c.
OGb1ee KOMMYECTBO OTBEPCTHil B PACIpENENUTENbHOM CUCTEME Onpenesis-
ercs no gpopmyne:

6
n =—10—Zf°, (10.35)
Sa

rae f,, - IIOWans OHOIO OTBEPCTHS, ONpPeAe/IseMast: Jld KPYIIbIX OTBEPCTHIA
-fo, =ndy | 4; s weneii - f,, =1 (d,, —0,]); d, -nnamerp otsepcruit
(3-5 mm); [, - nuna memn (15-20 mm); d,,, - MUHHMaNbHBIA AuameTp dpak-

MY QUIBTPYIOILEH 3arpy3Ku, MM.
KonuyecTBo OTBEpCTUI MK 1€l Ha 0HOU TpyOe:

n

ol

n
=—, WT. (10.36)
n,

OTBepCTHA WIM IUEIM PACIOaraloTcs B IIAXMaTHOM IOPAJAKE MOJ YIJIOM
45° K BEpTUKAJIBHOM OCH U HampaBJieHbl BHU3. PaccTosHHE MEXIY OCAMH OTBEp-
cTuii onpenemsiercs no ¢opmyse (10.18) u He mowkHO npesbiats 100-200 Mm.

C6op u OTBOJ 3arpsi3HEHHO} BOAB! NPU MNPOMBIBKE (PHIBTPOB OCYILECTBIA-
€TCsl yCTPOMCTBaMH, KOHCTPYKLHS KOTOPBIX 3aBHUCUT OT CIoco6a NpPOMBIBKH.
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IIpu nmpoMeliBKe BOJOH NMPHHUMAIOTCA OOBIUHBIE Ken06a, a PU BOAOBO3IYLIHOM
- cllelMalIbHble TIecKOyaBiuBarolye xenoba. KoHcTpykuuu xeno60B JOKHE]
NPEAOTBPAIIATh BHIHOC 3€PEH 3arpy3KH BMECTE C IIPOMBIBHON BOJOH - M HE Mpe-
IATCTBOBATH HOPMAIPHOMY PAaCIIMPEHHMIO 3arpy3Ku (QHIBTpa B BOCXOJALLEM IIO-
TOKE [IPOMBIBHOH BOJBL.

ITpu npoMsIBKE (HIBTPOB TOJBKO BOAOH COOp M OTBOJ 3arpA3HEHHON IPO-
MBIBHO} BOJbl OCYILECTBIACTCA XKeI00aMH MONYKPYIJIOro WIH MATHYTOJBHOIO
ccueHudl. KonuuecTBo xeno6oB B GHIBTpe ONpeneseTcs NpU YCIOBUH, YTOOBI
PacCTOsIHUE MEXAY OCSAMH 5kel000B He NpeBBIIANo 2,2 M.

Pacxon Boab! 110 OHOMY KeJ100y COCTAaBUT:

g, =—=, ™/, (10.37)

rae g, - KOTHYECTBO BOJbI, [I0J1aBACMOA HA MPOMBIBKY QUILTpa, M/c; n, -

KOJIMYECTBO Ken000B.
IlIupuna xenobos (puc. 10.1) onpenensercs no gopmyie:

(10.38)

rie d - OTHOIIEHHE BBICOTHI MPAMOYTOJBHON 4YacTH xkenoba K MOJOBHHE €ro

wrpuHsl, npuHumaemoe ot 1 1o 1,5; K - xoapduument, npunumaemslii pas-

HBIM JULA [TOJIyKPYTJIbIX XKeJI000B - 2, U1 IMATHYTOJIHBIX 3en060B — 2,1.
KoHCTpyKkTHBHas BBICOTA 5ke100a ONpesesieTCs IO BEIPAXKEHHUIO:

h,=(1-15)B, +o,u, (10.39)

rae O - TOJILIMHA CTEHKH XxKenoba, M.
PaccTosiHMe OT MOBEPXHOCTH (QUIBTPYIOLIEH 3arpy3KH A0 BEPXHUX KPOMOK
xenobos (puc. 10.1) onpexnensercs mo popmyne:

Hd,e
Ah=—240,3,u, (10.40)
100

roe H ¢ - BBICOTA GUIBTPYIOLIEro CIIOSA, M; € - OTHOCUTENbHOE PaCIUMPEHHE

¢uiIbTpyIOLIEH 3arpy3Ky, IPUMHUMAaeMOe B 3aBUCHMOCTH OT TUIa QUIbTpa U 3a-
rpy3kH, %.
BepxHue KpoMkH keno00oB HOJDKHBI ObITh TOPU30HTAJIbHBI, & JIOTKH UMETh
ykioH 0,01 x cOopHOMy kaHaiy. 3arps3HEHHas IPOMBIBHAs BOAA OTBOAUTCSA IO
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xenobam U cBOOOAHO U3IHBaeTCA B COOpHBIN KaHal. PaccTosHue OoT AHA kea06a
Jo nHa cbopHoro kaHana (puc. 10.1) onpenensercs no popmysie:

2
H >1,733[Zes 102y, (10.41)
K gAz

T g,,, - PACXOI BOJbI 10 Kanary, M/c; A - wmpHHa KaHanta, M.

Ilpy BOZOBO3AYIIHOH NPOMBIBKE (HUIBTPOB NMPHHMMAETCS CHCTEMA IOPU-
30HTAJIBHOTO (HU3KOr0) OTBOAA NPOMBIBHOH BOJBI C IIECKOYJIABIMBAIOIIUM Xe-
J1060M, noxa3aHHas Ha puc. 10.4.

243

 Hy=5h I ' l

450 H;'——%J H
20-30 “ \ 50-100

1\

W

Puc. 10.4. CucreMa ropu3oHTaIbHOr0 (HU3KOIr0) 0TBOA2 ITPOMBIBHOM BOJBI:
1 - cTpyeHanpaBISIOMUI BEICTYT; 2 - IEpEIUBHAA CTEHKA MECKOYJIaBIMBAIOLIETO JKeEJO-
6a; 3 - 3axHAA CTEHKa XKenoba; 4 - menb 11 OTBOJAA IIECKa; 5 - ypOBEHb 3arpy3KH

IlepBoHayanbHO ONpelesseTcs YAeNbHbI pacXok MPOMBIBHOM BOAbI Ha 1 M
BOJIOCJIMBA IO BBIPAXKEHHUIO:

4y =W - L,/(cw), (10.42)

rae W - MHTCHCUBHOCTb MOAAa4YH BOJBI IIPH COBMECTHOH BO}IOBO3II)’IHHOﬁ po-

mbiBke, 1/(cm’); L - PacCTOSHHE OT NPOTHUBOINONOXHON CTEHKH (HIbTpa IO
[epenuBa, M.

ITo BenuuHHE yAENBbHOIO pacxoja MPHHUMAIOTCA OCHOBHbIE Pa3Mephbl KOH-
CTPYKTHBHBIX JJEMCHTOB II€CKOYJIABIMBAIOIUEro eaoba, I0Ka3aHHblE Ha
puc. 10.4 u B Tabn. 10.4. las 06pa3oBaHUs FOPU3OHTAIBHOIO IOTOKA BOJBI Ha
[POTHBOIOJIOXKHOM CTEHKE (GHIbTPa BbIIONHAETCS CTPYEHANPaBIAIOIMIA BbI-
ctyn. I'mybuna c6opHoro kaHana onpezeinsercs no gopmyne (10.41).
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Ta6uua 10.4
OnpenesieHHe pa3MepoB MeCKOYJIaBJIHBAIOLLETO XKej100a

VY nensHsli pacxon Boasl g > Pa3Mmepsl, MM
W/(c-M?) H h a f
25 320 25 20
f(S) 250 20 20 30-40
10 210 20 15
170 20 15

Pacuer moreps Hanopa B GHIBTPax NPH NPOMBIBKe

IIpu npoMbiBKEe GHUABTPOB MOTEPU Hanopa 3aTpayMBalOTCS Ha IpPeojo-
JIeHHEe COIpPOTHUBJICHUI JBWKEHHIO BOIBI B COOTBETCTBYIOIIMX 3JI€MEHTaX. TakuMH
9JIEMEHTaMHU SABJIAIOTCS LIEHTPAIBHBIH KOJUIEKTOp (Tpy0a Wi KaHall), pachupeneiy-
TeNbHasd CHUCTEMa, IPaBUHHBIE MOJNECPXKUBAIOIIUE CJIOM, 3epHUCTAA QUIBTPYIO-
mas 3arpyska. [JoTepu Hamopa B KaXIOM 3JEMEHTE MOJCUUTHIBAIOTCS OTHAEIb-
HO, a JUIA ONpefeeHUs oOlMX NoTeph Hanopa B GUIBTPax MpPH NPOMbIBKE HE0O-
XOJMMO CYMMHpOBATh IOTEPH HANopa B OTACABHBIX JJIEMEHTaX, KOTOpBIE OIl-
penensAnTCs N0 HUXenpuBeneHHbIM (popmynam. ITotepu Hanopa B LEHTpalIb-
HOM KOJUIeKTOpe (KaHajle) M pacHpeieMTebHbIX CHCTEMaX U3 NephOpHPOBaHHBIX
TpYO peKOMEHIYeTC ONPENENATh 0 popMyIie:

2

VZ
h =§i+i,m, (10.43)

rae & - xoadduument conporusnenus; V, ,Vp - COOTBETCTBEHHO CKOPOCTH

JBWKEHHS BOABI B LIEHTPAILHOM KOJUIEKTOPE KaHalld U PaCIpelEIUTENbHBIX TPY-
6ax, m/c.

Ko3¢pduuueHT conpoTUBIEHUS Onpeaesercs:

- U1 pacIpeJeUTeNbHbIX TPYO ¢ KpyIiIoi nepgopanueii — 1o BIpaXXeHHIO

§=2;22+1,
K

- CO LIENAMH NOA yriioM 90° K ocH TpyObl — IO BBIPAXKEHUIO

§=i2+1,
K

rae K - OTHOUIEHHE CyMMBbI IUIOIIANEH BCEX OTBEPCTHH paclpenesUTe/IbHONH CHCTe-
Mb! K IUTOLIA/IM CEYEHHUs LIEHTPAJIBHOTO KOJUIEKTOPa.
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Ecnu pacnpeacianuTebHad CUCTEMA BBINIOJHACTCA M3 LUCJICBBIX KOJIIIAYKOB,
TO IIOTEPU HAlOpa B HUX ONpPEAC/IAIOTCA MO (bOpMyJIeZ

he =—=5 .M, (10.44)

TAe V, - CKOPOCTb ABHXXEHHA BOJBI MJIM BOJOBO3AYIIHON CMECH B LIEJAX KOJ-
Na4ykoB, IPMHHMaeMas He MeHee 1,5 mM/c; L - koaduiHeHT pacxoaa, pH-

HUMaeMslit paBHbIM 0,5.

IToteps Hamopa B pacnpelenuTeNbHOH CHCTEMe NIPH NPOMbIBKE GUIbTpa
He JOJDKHA NPeBhIIIaTh 7 M BOA. CT.

B duinbTpax ¢ pacrpenesuTeIbHON CHCTEMO# U3 MOPUCTHIX IUIMT IIOTEPH
Hanopa OyayT paBHBl CyMMeé IOTeph Hamopa B Juadpparmax (2-3 M) u
NOPHUCTHIX IIUTaX (1-2 M);

B rpaBuifHBIX NOJJEPXKHUBAIOIIKX CJIOAX NOTEPH HAIIOpPa MOXHO OIpene-
authb no popmyne B. T. Typuunosuya [19]

h, =0,022H W , u, (10.45)

rae H rp - BHICOTA rPaBMAHBIX NOMIEPKHBAIOLIMX CIOEB, M; W - pacyetnas

MHTEHCHBHOCTb TIPOMBIBKH, JI/C'M’.
INotepu Hanopa B QUIBTPYIOLIEM CJIO€ ONPEAENIAIOTCA 10 HopMyIie

H,=H,(1-m)y,,m, (10.46)

rne H ¢ — BbiCOTa ¢unsTpytomero ciaos, M; M, — KO3QQHUHEHT OPUCTOCTH
3arpy3Kd O pacLUMpEHHA, NpuHUMaeMbld mia necka 0,4, ana antpauura 0,5-
0,55, wisa kepamsuta — 0,7-0 ,75; Yo — yIeNbHbIA BeC B3BEIIEHHOW B BOJE 3a-
IPy3KH, T/M’, OpeaenseMblii [0 BBIPKEHUIO Yo =Ys —Ys; Y5 — YACHbHBIH
BEC 3arpy3KH, IPUHUMAaeMBbIi U1 mecka 2,65 /M, s aHTpauura — 1,7 /M, s

kepam3urta — 1,73 /™, Y, — YACAbHBIH BEC BOBI, PaBHBIH 1 ™.

B ¢unsTpylomem cnoe U3 KBapLEBOTO MECKa MOTEPH HAMOpa MOXHO OIpe-
JENUTh H 1o aMIHupuueckoit popmyne A. Y. Eroposa [19]

H,=(a+b-W)H,, (1047)
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rie @ u b - napameTpbl KBaplEBOTO NecKa, KOTOPbIE IPUHUMAIOTCS B 3aBHCH-
MOCTH OT pa3mepoB 3epeH: mpu KpynHoctu 3epeH 0,5-1,0 mm a =0,76,
b=0,017; npu KpynHoctH 3epeH 1,0-2,0 mm a =0,85, b =0,004.

Onpenenienne JuaMeTpoB TPyGONPOBOJAOB HA CTAHUHH

JluameTpel TpyOOIPOBOJOB ONpPEAEISIOTCS M0 TabaMuaM Ul THApaBIHYe-
CKOro pacyera cTanpHbIX TpyO [18] mo pacyerHoMy pacxoly M peKOMEHIyeMOMH
CKOpOCTH. J{amerpb! TpyOOIpPOBOAOB, OOCIY)KHBAIOLIMX KaXKABIH (QWIBTP, OI-
PENeNIOTCA M3 yCJIOBHA (JOPCUPOBAHHOIO peXHMa paboThl, T.€. MPH BBIKIIOYE-
HHUHU OJHOTO QHIBTpPA Ha IPOMBIBKY.

Pe3ynpTaThl TMAPaBIHYECKOrO pacyera TPYOONPOBOJOB PEKOMEHAYETCS
cBectH B Tabu. 10.5.

Tabmuua 10.5
I'uapaBiuyeckuii pacyer Tpy60oNnpoBoaoB

Hasnauenue tpy60o- Dopmyna s on- Pexomennye- | Juamerp Pac-
poBOJIa peneNneHus pacxona Mas CKo- TpyO, MM | ueTHas
BOJIBI, JI/C pocTh, M/C CKO-
POCTH,
M/c
Ilonaua ocBeTeHHOM o - Q 0,8-1,2
BOZIBI Ha BCE QMIBTPHI | § = —————
24 -3,6
To xe Ha onMH q <1,5
¢$uneTp =
q, N —1
OtBox ¢unbTpara c <L,5
OJHOro QUIBTPa Ta xe
OtBox dunbTpara B o - Q 0,8-1,2
pe3epByap YHCTOM 9y = —=a
BOZBI CO BCEX UIIBT- 24 -3,6
poB
ITomaya mpoMBIBHOH — <2,0
BOJIBI D np fW
OTBOX 3arpA3HEHHOMH 1,5-2,0
MPOMBIBHOH BOJIBI Ta XK€
OnopoxHeHue - 100 - 200
¢$unpTpa

Ilpumeyanue: B popmynax (Tabn. 10.5): O - ko3GPHUIMEHT, YIUTHIBAIOLIMI PacX0d BOIbI
Ha COGCTBEHHBIE HYXIbI, TpHHUMaeMbiit 1,02 - 1,08; N - komuecTBo GpUIbTPOB; Qn -
ToJe3Has MPOM3BOAHTENBHOCTh CTAHIMH, M/CYT; f - IUIOmWaAb OZHOTO (GUIBTPA, M

W - uurencusHocTh TIPOMBIBKH (GuiIbTpa, J1/(c-M2).
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YcTaHOBKHM AJIsl MOAAYH BOIbI HA HPOMBIBKY GHIABLTPOB

Boaa Ha npoMbIBKYy (QUIBTPOB MOXET IOCTYNATh OT CIELMAIBHON HAcOC-
HOM yCTaHOBKH MJIM IIPOMBIBHOTO Gaka (puc. 10.5).

CrneunanpHas HACOCHAs YCTaHOBKA UM NOJAYM IIPOMBIBHOM BOJbI pacrosa-
raercs, KaK IPaBuIIO, B HACOCHOH CTaHIMM BTOPOro roxbema. Boaa Ha npoMble-
Ky 3a0HpaeTcs U3 pe3epByapa YMCTON BOMIBL.

bak m1a mojadu BOABI HAa IIPOMBIBKY (QMIBTPOB YCTAaHABIMBAETCS BOIU3U
¢unpTpoBansHOro 3ana. Boga B npoMbIBHOM Gak I0JaeTC HACOCHOH YCTAaHOB-
KO, KOTOpasi pacrnonaraeTcs B GUIbTPOBAIBHOM 3ajl€ WIM B HACOCHOW CTaHIUM
BTOPOro noabsema. 3a60p BOJbl HACOCHBIMH YCTAHOBKaMHU B [IEPBOM Cllyyae IIpo-
M3BOJUTCA U3 TPyOOIPOBOAA, OTBOJAILETO (IIBTPAT B PE3EPBYap YMCTOM BODL,
a BO BTOPOM Cily4yae - HENOCPEACTBEHHO U3 pe3epByapa 4MCTOH Bobl. IIpexne
4YeM MNPUCTYNIUTh K PacyeTy Ha OCHOBAHHUM BBIILIEU3JIOKEHHOr0, HEO0OXOIMMO
NPHUHAT TUII YCTAHOBKM JUIS NPOMBIBKH (QHIBTPOB (OOBIYHO MO pe3yibTaTaM
TEXHUKO-3KOHOMHYECKOTO CPABHEHUSI BADHAHTOB), HAYEPTUTH PACUETHYIO CXEMY
YCTaHOBKU C TPYOOIPOBOAAMH, IO KOTOPBIM 3a0Upaercs W IOJAaeTcs BOJAA Ha
HPOMBIBKY CaMOT0 YAAJIEHHOro GuiIbTpa.

2 Zx ZP ——-Zm 2 3
‘l,—— FERITEEES 1
: Z
H
r ¢l 4
A mmmn ],
, A
5 Z,
o /L [
Z,
he \'/—L
1 Z
Hr /_" T 3
’ Z, Z, 2
4
4 b

N

U
NN
S

) P, 1,
Puc. 10.5. lIpununnuasbHasi cxeMa NPOMBIBKH GHIBTPOB:
a - OT IPOMBIBHOT'O Hacoca, 6- oT npoMbIBHOH GamHu; 1 - GuiabTp; 2 - pesepByap
YHCTOM BOIBL, 3 - 3{aHUE HACOCHOM CTAaHUHH; 4 - MPOMBIBHOH Hacoc; 5 - GalHs 1iIs
MOJa4Y{ MPOMBIBHOH BOJBI
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HacocHas ycTaHOBKaA

HacocHast ycTaHOBKa pacCYMTHIBA€TCS Ha MOAAYy BOABI IJIA OJHOH IIPO-
MBbIBKM QWIsTpa. B ycTaHOBKE MOXeT OBITh OAMH WIM JBa paboyux arperara
onuH pe3epBHblit. [lofaua HACOCHOM YCTaHOBKHM ompexensercs mo gopmyne
(10.10), a Hanop no ¢dopmyne:

H =H, +Eh¢ +Zh+h, M (10.48)

rpe H =272, —Zp - reOMeTpHYECKas BHICOTAa MOABEMA BOABI OT MHHHU-
MalbHOTO PacyeTHOro yposus (Z,) BOAB B pe3epByape 4MCTOH BOABI 1O
BepxHeil KpoMkH xen0608 punstpa (Z, ), M; A, - 3anac Hanopa, npuHUMAe-
MBI paBHBIM 1,5 M; Zh¢ - obuue morepu Hamopa B (QUILTPE NP €ro Ipo-

MBbIBKE, onpexeniaorcs mo ¢popmynam (10.43 -10.47); Zh - oburue motTepu

Hamnopa BO BCAaCbIBAOLIHUX U HAIIOPHBIX pr6onp08011ax, nmoABOAALIUX BOAY

K GuibTpy.
[ToTepu Hamopa MOXHO ONpPEAEIUTH N0 GopMynaM:

Zh=11G1 +i,l,); (10.49)
Th=1lg} (S5 +S,L,), (10.50)

rae [ - TMApaBAMYECKMIl YKIOH, npuHuMaeMblil mo [18]; / - nauua Tpy-

GOHPOBOJIOB, M; So - YACJIBHOC I'HAPABIH4YE€CKOE€ COMPOTUBICHUE, IIPUHUMAC-

Moe 1o [18] B 3aBHCUMOCTH OT AMaMeTpa U MaTepuaia tpyo; q,, - pacuer-

HbI pacxoll BOABI Ha IPOMBIBKY, onpeaeseMslii no ¢opmyane (10.10), n/c; 1,1
- K03 GUUMEHT, YYUTHIBAIOWIUHA MOTEPH HAIOpa Ha MECTHbIE COIPOTHUBIIE-
HUA B aCOHHBIX YacTAX U apMmartype. HIeKchl | U , OTHOCATCS K BCAChIBAolIe-
MY U HallOpHOMY TpyOoIpoBOJaM.

ITo momaue u Hamopy moabupaercs Mapka Hacoca. Hacocwl cieayer
YCTaHaBJIUBATH IOJ] «3ATHBOM.

IIpoMbiBKa GHIABLTPOB M3 Oaka

EmkocTh 6aka pacCYHTHIBACTCH M3 YCIOBUS HpueMa o0beMa BOJbI,
HEoOX0JMMOTo IS ABYX NPOMBIBOK QUIBTPa, 0 HopMmyIe:

Wy =2-3,6Wtf ™, (10.51)
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rne f - wiomans onsoro duastpa, M>; W - HHTEHCHBHOCTH IIPOMBIBKH,

n/(c-m?); t - MPOAOJKUTEIBHOCTD IPOMBIBKH, Y.

Jia obecrieyeHus CaMOTEYHOro JBUKEHHMS NMPOMBIBHOM BOJBI U3 6aka 10
KPOMKH Ke1060B QMIBTPOB OTMETKAa HHU3a 6aka pacCUHUTHIBaeTCA MO BhIpa-
KEHHIO

Zg=Z + D hy+) hth,m, (10.52)

rae Z, - OTMeTKa KpOMKH keno6oB (GUIbTPOB, IPUHMUMAEMas MO BBICOTHOM

cxeMe; Zhd, - CyMMapHble NIOTE€pH Hanopa B (GUIbTpe, ONpelelseMble o

¢opmynam 10.43-10.47, Zh - CyMMapHsle II0TEpPU Hanopa B TpyOoNnpoBoax,
NOJAIOIUX MPOMBIBHYI BOAY M3 6aka K caMOMY yAajJeHHOMY (QHIBIpY,
onpexensemsle no gopmynam 10.49-10.50; ha - 3amac Harnopa, IPUHUMAEeMBIH

paBHbIM 1,5 M.
BricoTa 6aniau 10 Hu3a 0aka COCTaBHT:

Hy=Zy-Z,w, (10.53)

rae Z, - IUIaHUPOBOYHAS OTMETKA 3eMIIH.
Pasmeps! 6aka IPUHMMAIOTCS B 32BUCMMOCTH OT €10 00beMa M3 COOTHOLE-
HuA BBICOTHI /g K ero nuamerpy d, pasHoro 0,7.

OtMmeTka YPOBHA BOJbI B 6aKe COCTaBHMT:
Z =Z +hs,m (10.54)

ITopaya HaCOCHOW YCTaHOBKH, MOJAIONIEH BOLy B MPOMBIBHOH 6aK, ompene-
JSETCS UCXOJS U3 YCIIOBHI HarloONHEeHHs 0aKa B MHTEPBaJIbl MEXIY HPOMBIBKAMH
GWILbTPOB NpH HOPCHPOBAHHOM pexxuMe paboThl o Gopmyne:

qﬂzj(lm,MB
m

(10.55)

b

rae K - xosdduument 3anaca, npunumaemsiii pasuem 1,5; f, W, 1, - cm.

¢dopmyny (10.51); n - obliee yuCnO MPOMBIBOK (HIBTPOB CTaHUMM B CYTKH;
M - 9UCII0 YacoB PabOThl CTAaHIMH B CYTKH, Y.

Hanop HacocHOH yCTaHOBKH, MOAaiouieii Boay B IPOMBIBHOH 6ak, ompene-
JsieTcs no Gopmyie:
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H =H_+h +Zh,w, (10.56)

me H =2, -7 p - PEOMETPUYECKas BLICOTA NOABEMA BOABI OT MUHMMANbHO-

ro pacyeTHOro YPOBHS BOIbI B pe3epByape (MM OT Hu3a TPYObl, OTBOIALIEH
dbunbTpat) N0 ypoBHs Boaw! B 6ake, M; A, - 3anac Hanopa, IpUHUMAEMBbIi 1,5 M;

Zh - CyMMapHble [OTEpU Halopa BO BCACHLIBAIOIIMX M HANOPHBIX TpyOompo-

BOZIaX HaCOCHOM YCTaHOBKHY, onpexenseMsle o Gopmynam 10.49 u 10.50.

ITo Heo6xonuMOit nojaye U Hamopy nojadupaercs Mapka Hacocos. K ycra-
HOBKe NPHHUMAIOTCA paboyne HacOCHl M K HMM OJMH pe3epBHBbIi. Hacockl cie-
JyeT YCTaHaBIMBATh MOJ <«3aJIHBOM». UTOOBI ONpENENUTh CyMMapHbIE IOTEpH
Haropa BO BCAaCBIBAIOILMX M HANlOPHBIX TpyOonpoBoaax, He0OX0AMMO NpeaBapu-
TEIBHO NoA06paTh X AUAMETPHI 10 Nojaye, HalneHHo# o dopmyie (10.55).

MepnsienHbie QHIBTPBI

Menanennsle QUIBTPHI NPEACTaBIAIOT €000 COOpHBIE WIM MOHOJIMTHBIE
KeJIe300€TOHHbIE pe3epByaphl MPSAMOYTONbHOH (OPMEI B IUIaHE, 3aMOJHEHHBIE
GWIBTPYIOIIUM MaTEPHAIOM, YIO0XKEHHBIM Ha MOJAEPKUBAIOLIHME CIOU U3 IPaBHA
WM 1EeOHA ¢ COOTBETCTBYIOLIEH NPEHAMHOH CUCTEMOM H KOMMYHHKaLUAMH.

BerIcOTy c0€B 3arpy3ku GUIBTPYIOILETO U MOJICPIKUBAIOIIET0 MaTEPUAIIOB
NPUHUMAIOT O PAacyeTy, NpuYeM oblias BBICOTA 3arpy3KH MEIUIEHHBIX (GUIIbT-
poB JomKHa ObITH He MeHee 0,75 M.

JpeHax MeIeHHBIX QHWIBTPOB MOXKET BBIIOJIHATHCA U3 NMEPHOPHPOBaHHBIX
TpyO, kupnuya wim 6eToHHbIX KyoukoB 100x100x100 MM, yJIOXKEHHBIX C IPO30-
pamu. Jlis GrIsTpOB IwIOWAnso <15 M YCTPauBarOT B GETOHHOM JHE JIOTOK JUIs
0TBOZa QHIBTPOBAHHO BOABI BMECTO JPEHAXA.

Mennenssle GUIBTPE 000pPYAYIOTCS TPYOONPOBOJAaMH, 3allOPHOH U pery-
JMpYIOILEH apMaTypoii, obecreunBarolell moaayy BOIbl CHHU3Y BBEpX [UId Ha-
NoJIHEHUA QUIBTpa Iepex MycKoM YucToi Boasl. OHa Taoke obecnednBaet copoc
nepBoro ¢WIsTpaTa B CTOK B T€YEHHE OCBETIUTEILHOTO CO3PEBaHHUS, MOAAYy OC-
BET/LIEMO# BOJIbl Ha QIIBTP CBEPXY Ha ypPOBHE ITIECKa BO M30EXaHHE €ro pa3MblBa,
0TBOJ (QHIBTPOBAHHOH BOABI C QWIBTpPA, OTBOJ IIPOMBIBHOH BOABI U IIOJHOE OIO-
POXXHEHHE, BEHTWIALMIO APEHaXa, BHIBOAUMYIO Ha 1,5 M BbllIE YPOBHS BOIbI B
¢unbTpe. Bee TpyOonpoBoab! BEIBOJATCS B KaMepy ymnpasieHus [20].

CyMMapHas IUIOLIaAb MEUIEHHBIX (QHIBTPOB ONpeaeiercs o Gpopmyiie:

_ 9

= s M, 10.57
mVK " ( )
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rae (. - NPOM3BOJMTENBHOCTb CTAHUMH, M'/CYT; M - TPONOJDKHTENBHOCTH
paboThl CTAHUMU B TEYEHHE CYTOK, 4; V- pacueTHas cKOpOCTh QUILTPOBAHHS,
npunumaemas 0,1-0,2 m/4, mpu 3toM ckopocts Beite 0,1 M/4 nmpuUHHMaeTcs

TOJILKO Ha Bpems mpoMbiBKH; K - KO3(OHUMEHT, YUUTHIBAKOLIHIA BBIKIHOYEHHUE
OJHOM CeKLUH QUIBTPa HA PEMOHT WIH YHCTKY.

Bennuuna koodpduumenta K onpenensiercs no BLIPaxEHHIO:

T
K = ?", (10.58)
rae 1. - nNpOOKMTENBHOCT IEPHOAA IOE3HOH (HIBTPALMH  CEKIHMH

¢unpTpa, y.
ITpomomKUTENPHOCTS IEpUOIa ONIpeesseTcs o Gopmyne:

r
T, =——,y, (10.59)
(C,-C)-V
rae [ - pacueTHas MUHUMaNBHAS TPA3EEMKOCTH MEUIEHHOTO (GMIBTPA, IPUHHU-
maercst ipu pacuere 1000 - 2000 r/m>; C,. C, - copepanne B3BELICHHbIX Be-
I[ECTB B UCXOMHOHA H (DUIBTPOBaNBHOM Bome, /M’ T - MPONOKUTENBHOCTS

GUIBTPOLMKIIA, Y.
ITpo0IKUTENBHOCT GUIBTPOLMKIIA ONPEAEISETCS N0 BBIPAKECHUIO:

T=T,+(t +t,+1),4 (10.60)

rae tl - [IPOOODKUTECIIBHOCTD OINOPOXHEHUSA (pPUIpra A0 OTMETKH NMPOMBIBHOI'O

FOPHU30HTA, Y.
Ona onpepeisercs

h+0,25

, =——— .y, (10.61)
14

rae /1 - BbICOTA CIOS BOJBI Hal QUIBTPYIOLIEH 3arpy3KOH, IPUHUMAETCS PaBHOK
1,5 M; £, - NPOOJDKUTEIBHOCTh PEreHepaur GUIbTPYIOIEH 3arpy3Kku OXHOMU

CEKLHH, 4. .
[IpoAOKUTENBHOCTD PEreHepalii ONPEAeNieTCs IPH THIPOCMBbIBE 3arps3-
HeHuit 6e3 ynaneHus necka u3 ¢uibTpa no Gopmyie:
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It

t,=——u, 10.62)
273600 (

rae /- mvHa onHOM cexuuM GUIBTPOB, NpUHUMaeTca He Gonee 60 M; £ - mpo-
JIOJDKUTENBHOCTD IIEPUOJa CMBIBA 3arpsA3HEHUH C M0JOCHI IMPHHOX 1 M, IpHHU-

maercs 18-20 c; £, - NMpOJOKUTENBHOCTh IEPHOJA OCBETIUTENBHOIO CO3peBa-
HHA 3arpy3KH, npuHUMaeTcs 1 4.
Pasmepbi oiHO# cexumy GWIBTPOB JOJDKHBI GbiTh He Gosiee: mmpuna b <6 M,

amuna [ <60 m. ITpu ONpesie/IeHHH Pa3MEPOB KKEJATeNIbHO UCIONB30BATH THIIO-
BbI€ [IPOEKTHI.
Ione3Has miowaab OgHOH cekiuy GUIbTpoB OyaeT paBHa:

f=b-1,M. (10.63)

KonunyecTBo cexuuii QUIBTPOB JOIDKHO OBITH HE MEHee TpeX U ONpeJeNier-
¢4 o ¢popmysne:

n=—, wmr. (10.64)

f

ITocne mox6opa cocraBa 3arpy3Ku U MOJAEPKUBAIOLIMX CIIOEB ONpEENAeT-
cs BbICOTa utbTpa 1m0 popmyie (10.8), B kotopoii H | npunumaercs 1,5 m.

Ipu onpepeneHHH HOMONHUTENBHOM BBICOTH GuibTpa mo ¢opmyie (10.9)
06beM BOIIBI, HAKAIUIUBAIOLIEHCS 3a BpeMs IPOCTOS CEKLMHU QWIBTPa, HAXOLUTCS
o ¢popmy:ie

I/Vo = fV(tl +1, +t3)’ M, (10.65)

rae 3HaueHUs OyKBEHHBIX BhIpOKCHHH npuBeaeHs! B Gopmyinax (10.56-10.61).
O611as rwiomans GUILTPOB, B KOTOPHIX HAKAILIMBAETCS BOJA 3a BPEMs [PO-
CTO4, ONpeAeseTcs no Gopmyie:

XS =F-f,M (10.66)

Ecmu apeHaxx MeuleHHbIX QWIBTPOB NMPHHAT U3 NepHOpUPOBAHHBIX TPYO,
TO pacyeT €ro BeAeTcs TaK XKe, KaK U JJI1 CKOPHIX (HIBTPOB, IO PacXoAy BOJILI,
OTBOAUMOH HIIH IOaBaeMOH Ha CEKLHIO QUIbTpa:

__ 0
1 3,6mn
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rae Q[I , M - cM. dopmyity (10.57); N - KOIHYECTBO CEKLHIA.

Ilpu BBIIOIHEHHH JpeHaXKa U3 KUPINH4Ya WiH OETOHHBIX KyOUKOB HX ycCTa-
HaBJIMBAIOT PA/IaMHU C NPO30paMH TakK, YTO MEXAY pAJaMH oOpasyloTCs KaHaIbl,
NEPEKPHIBAEMbIE KUPIUYOM N KENe300€TOHHBIMU IIUTaMu 342x342x50 mm ¢
oTBepcTUAMHU. CXEMBI YCTPOHCTBA TaKMX KaHalIOB NOka3aHbl Ha puc. 10.6. Opu-
€HTHPOBOYHOE KOJIMYECTBO KaHAJIOB MOXHO OMPEAEIUTH 10 popmyiie:

b-2I
n,=——-=% wr, (10.68)
4,+],

rae b - wmpuna cexuny ¢pwistpa, M; [, - wwHa kuprvda W Kybuka, M; A, -
IIMpHUHA KaHana, NpUMHuMaeMas it kupruya 0,2 M, Juist Ky6uka - 0,25 M.

3 pan

~ 3 pan

A VO] A tem
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| W \/l___l |
— - —
— — —
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— — —_
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i —— T
T
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Puc. 10.6. [IpuHUMNHaNbHAA CXeMa APeHAaXKa MeAJeHHbIX GHILTPOB
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Juamerpel TpyO onpenensroTcs IMAPaBIMYECKUMM pacyeToM IO pacxoly H
CKOpOCTH ABIKEHHA BOAbI B HUX. JluameTp TpyOonpoBoja MUl MOJa4d BOMIbI Ha
CMBIB 3arpsi3HEHHH IIPY PEreHepaLliy BEPXHEro CJIos IIECKa CIENYET IPOM3BOIUTD

10 pacyeTHOMY pacxony ¢, = q,b npu ynensHom pacxoze g, =9 W(cm).

OO6uumit pacxoA BOABI Ha PEreHEPalUio MMecKa OJHOM CeKUUH (QUIbTPa OIl-
penensercs no Gopmyie:

W=gq,6 bt v (10.69)

rae ¢, - YAEIbHbIH PAacXOX BOABI Ha CMbIB 3arpA3HEHHMI C 1 M’ 3arpysKH, IpH-

Humaemsiit 0,009 m*/(M*c); b - mupuua cexuun Quastpa, M; ¢ , — BpeMs Ipo-
MBIBKU (pUIBTPA, Y.

INocne 15-20 GUIBTPOLKMKIOB MPOU3BOJUTCS MOJHAS OYUCTKA (IIPOMBIBKA)
BCErO0 [1€CKa WJIH €ro 3aMeHa.

OTMbIBKa [IECKA ITPOU3BOIUTCS C MIOMOIIBIO YCTAaHOBKM, BKJIIOYArOLIEii ruapo-
aneBaTop ¢ OyHKEpPOM, B KOTODBIi 3arpyKaeTcsl 3arpsA3HEHHbIH EeCOK U TPaHCIop-
THPYETCS B CENaparop, I’ie OH OTMBIBAETCA U CHOBA ITOJAETCA Ha qmm,rp Pacxon
BOJIbI Ha TPAHCIIOPTUPOBKY U HEPEMBIBKY 1 M’ necka cocraBmsier 30 M. ITpousso-
UTENLHOCTb yCTAHOBKH 10 MECKY - 2 M/4. O6uimii pacxo BOJBI COCTABIAET
60 M’/u. Boma Ha mepeMBIBKY Iecka 3abHpaeTcs u3 TpyGOIpOBO/a, MOAAIOLIEr0
BOJy Ha HJIBTPALIUIO C IIOMOILBIO HAacoca.

KoHTaKTHBIE OCBETJIHUTEH

CTaHLMM KOHTaKTHOIO OCBETJICHHMA BOIBl BKJIFOYAIOT BXOJHBIE YCTpOMCTBA M
KOHTaKTHbIE OCBETIMTENH.

BxonHsle ycTpoiicTBa NpeaHa3HauYeHb! 11 obecnedeHus cTabuiIbHOIO Ha-
1opa, yJajleHus U3 BOJbl KPYIHBIX B3BEILICHHBIX MPUMECEH U IUIaHKTOHA, a TaK-
Ke JUIS CMEIICHUS M KOHTAKTa BOJABI C BBOAMUMBIMU PEAareHTaMH U BblIEICHHS
BO3JyXa.

BxoaHoe ycTpoHCTBO npeacTaBiser coOOH emuHbld 070K, BKIOYAIOWIMA Oa-
pabannbie cetku (BC), mnu MuxpoduwisTpel (M®); BxoaHyro kaMmepy U cMe-
CHUTEIIH.

BapaGaHHble CETKH, WIH MUKPOQUIBTPEL, pa3MeIIaloT B CHELHaNbHbIX BaH-
HaxX HaJl BXOJHOH KaMepoi, a CMECHTENH - BO BXOJHOH KaMepe Ha BBIXOAE U3
HHX BOJBI.

Ha xonraxtabix ocsemiuressix (KO) mpoucXomuT oKOHYaTeNnbHOe OCBETIe-
HHe BOJbl 10 TpeOyeMbIx HOpM [20].

OnuMH M3 BO3MOXHBIX BapHAaHTOB BXOJHOIO YCTPOWCTBA IpPHUBENEH Ha
puc. 10.7.

Komnuectro pabounx BC u M® onpeznensercs 1o BEIpaXKeHHUIO:

=Q/q,um, (10.70)
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rre () - nosHas IPOM3BOJMTETbHOCTh CTAHLMH OCBETICHHS BOBL, M/CYT, g -

IPOM3BOAUTENBHOCT oHOM BC miu M®, M’/cyT, npunuMaemas 1o ta6n. 10.6.
B 3aBucumocTH 0T kosmyecTBa pabourx BC win M@ npuHUMAIOT pe3epBHEIE.
IMnowmans, 3anumaeMas BC nmu M® ¢ yuetom pa3MepoB NOJBOASLIMX U OT-

BOAAIIMX KaHAJOB, ONpeaeaieTcs no GpopmyJe:

F=nf, +mf, +m,f,, ¥, (10.71)

rae M - KOJMYECTBO BaHH, B KOTOPBIX pasMeLaroTcs pabouyue H pe3epBHBIE
BC unu M®; m,;, m, - KOIM4ECTBO MOABOJANIMX U OTBOAALIMX KaHAIOB; f,,

-/;'1 , f;) - IU1I0IIaAHd BaHH, IOABOJAILLUX H OTBOAAIIMX KAHAJIOB, M2.

1. 1

FURI N |

ANULE B |

1

AN
‘\

/
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V
—
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N ]
x M —
- N

1—+ 7
1-1,5 4

Puc. 10.7. IlpuHuunuansHas cxeMa MUKPOQHILTPOB (6apabaHHbIX CETOK)
¢ KOHTAKTHBIMH KaMepamH:

1 - MukpoubTp (GapabaHHble ceTkH); 2 - BaHHa MHKpOOHIBTPOB (6apabaHHBIX CETOK);
3 - KOHTaKTHas KamMepa; 4 - HeperopoJku KOHTaKTHOH KaMephl; 5 - mogaya HCXORHOM
BOAbI Ha MUKpOGHIBTpHI (6apabaHHbIe CeTKH); 6 - OTBOA BOABI B KOHTAKTHBIE KAMEPBI;
7 - 0TBOJA BOJbI U3 KOHTAKTHBIX KaMep
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Ta6auua 10.6

XapakTepucTHKH ceTYaThiX 6apabauHblXx QHALTPOB

Pasmeps! 6apabana, Pa3Mepb! BaHHEI, MM
Mapxka | IIpousBogu- MM
TENBHOCTb, paccTosiHHe
q, ouameTp,| IUIMHa, | JUIMHA, HIHpPHHA, OT OCH JI0
THIC. Ms/cy'r (0] ! L B ZHa,
C
M® 1,5x1 4 1550 1230 2095
Mo 1,5x2 8 -//- 2305 3160 2660 1000
M® 1,5x3 12 -//- 3370 4196
Mo 3x1,5 15 3050 1714 2606
M® 3x3 30 -/l- 3370 4122 4060 1700
M® 3x4,5 45 -ll- 4744 5635
BC 1,5x1 10 1550 1230 2095
BC 1,5x2 20 -//- 2305 3160 2660 1000
BC 1,5x3 30 -/l- 3370 4196
BC 3x1,5 35 3050 1714 2606 4060 1700
BC 3x3 70 -//- 3370 4122

KoHTakTHas xaMepa HO/DKHaZ UMETh He MeHee AByX orTieieHuil. O6uas
IUIONIaJb KOHTAaKTHOH KaMepbl YUCICHHO NPHHUMAETCSA PaBHOH IUIOAAH, 3a-
HuMaemo¥i BC unmu M®, onpenensemoii o ¢popmyae (10.70). Ecnu s cMerenus
pacTBOpa Koary/JsHTa ¢ o0paOarblBaeMOH BOJOH MPUMEHSIOTCA BCTPOCHHBIE BO
BXOJIHYI0 KAMEPY CMECHUTEIH, TO 0b1as IUIomaap KOHTAaKTHOH KaMepsl OoIpee-
JII€TCA C YYETOM IUIOIaAH CMECHTENIeH 110 BHIPaXKEHHUIO:

F,

o6

=F+f M (10.72)

O61eM KOHTAaKTHOH KaMephl ONPeNessieTcs 10 CYMMapHOMY BPEMEHH NpeGsl-
BaHUA BOJIbl B HEM, HEOOXOAUMOMY LA CMEIUCHUA U KOHTAKTa C PEareHTaMu:

/4 =q“—2t, (10.73)
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rae g, - 4acoBOH pacxof, M/ Zt - CyMMapHOe€ BpeMs NpeObIBaHUs BOIBI B
KaMepe, MUH.

Jns onpeneneHUs BETUYUHBI Zt NpHU MOCJHEOBATENbHOM BBOJE He-
CKOJIBKMX PEareHTOB HEOOXOAMMO HPHMHATH JUIA KaXKIOro peareHTa HHTEpBall
BPEMEHU MEXXAY UX BBOJOM.

MuHuMansHbIH 06bEM KaMepsl JOJDKEH COOTBETCTBOBATh BPEMEHH IIpe-
ObIBaHUS BOJBI B HEil HE MEHee 5 MHUH.

BricoTa kamMeph! onpeneseTcs, HCXOAA U3 HalneHHbIX 06beMa H IUIoIaIH,
U JI0JDKHA OBITH He MeHee 1,5 M:

H =—% (10.74)

Pa3meps! BXOAHOH KaMephl B IUIAHE ONpEeAENAIOTCS KOMNOHOBKOH BC mmn
M®, noaBOAALIMX U OTBOASILMX KAHAJIOB U CMECHTEA.

Jns obecrneueHnst JBIKEHUS BOJBI BO BCeM 00beMe KaMephbl OHA HEIUTCS
BEPTUKAIBHBIMY NIEPErOPOJKaMU [IEPIICHANKY/IAPHO AIHHHOM CTOpOoHe: uepe3 1—
1,5 M, KOTOpBIE IOOUEPEHO HE JOXOIAT A0 IPOTUBOIONIOXKHOK CTEHHI Ha 1-1,5 M.

Ilepenax ypoBHEH BOAbI MEXKAY KOHTAKTHBIMH OCBETJIHTECIIIMM U BXOJHOM
Kamepoi onpezesercs 1o Gopmyie:

H=08h +h,, (10.75)

rae h3 - NPEeACIbHO IOIIYCTHMAs IOTEPA Halopa B IIECHAHOM CJIOE 3arpy3KH,
INpUHUMacMas IJid KBapLUCBOro IECKa YUCJICHHO pasﬂoﬁ BBICOTE €ro CJjios, M,

hc - CyMMa BC€X IIOTEPHh Hamopa Ha IIYTU ABHXXCHHUA BOABI OT Ha4yaja BXOJHOM

KaMephl 0 3arpy3KU OCBETIHUTEI, M.

OrBoa BOAbI U3 BXOIHBIX KaMep Ha KOHTAKTHbIE OCBETJIMTENM NPOU3BOIUTCA
Ha OTMETKE HE MEHEEe 4YeM Ha 2 M HIXKe YPOBHS BOJABI B OCBETJIHUTENAX.
IMpunuunuanshele cxems! KO npuBenexs! Ha puc. 10.8.
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Puc. 10.8. IIpuHUMIHAIBHAA CXeMAa KOHTAKTHOI'O OCBETJIHTEIs:
a - tuna KO-1; 6 - Tuna KO-3; 1 - momaya ucxoxHo# BoAbl; 2 - 0TBOA GuiIbTpara; 3 - mo-
Jiaya IpOMBIBHOM BOJBI; 4 - OTBOJ IPOMBIBHOM BOZBL; 5 - BO3AYXOBOX

KoHTakTHbIE OCBETIMTENU 0€3 NMOANEPHKUBAIOIIUX CIOEB IIPOMBIBAIOTCS BO-
JIOH, OTBOJ KOTOPOH OCYLLUECTBJIAETCA C IMOMouUIbio xkeao6oB (tun KO-1). Kon-
TaKTHbI€ OCBETJIMTENIU C NOJNEPKMBAIOLIUMU CIOSMHU IPOMBIBAIOTCS BOJOH M
BO3JyXOM, B KOTOPbIX NPUMEHSIOTCS CHCTEMBl FOPU3OHTAIBHOIO OTBOJA IIPO-
MBIBHOH BOABI C MeckoysapiauBaromuM xenobom (tun KO-3). KO-1 npumensior
NPEMMYLIECTBEHHO JUIi OYHCTKM IPHPOJHBIX BOJ C HEOOJBLIOH LBETHOCTHIO H
MYTHOCTBIO U MajbIM COACPXXaHUEM IUIAHKTOHA. B OCTalbHBIX CIydasx peKo-
MeHayercs npuMenits KO-3.

OO61was wIomaap KOHTAKTHBIX OCBETIUTENEH onpeaenseTcs no Gopmye:

— Qn M2
mV —n(q+Vt, +t .V /60)

, (10.76)

rae Qﬂ, m, n, I, -3HaueHus KOTOPbIX NpuBeAeHs! B Gopmyrne (10.1); V', I -
COOTBETCTBEHHO CKOPOCTH (DUIIBTPOBAaHUSA, M/4, M IIPOJOJDKUTENBHOCTh cOpoca
nepBoro QUIbTpaTa, MUH, IpUHMMaeMsle 110 Tabn. 10.7; g - yaenbHbli pacxoa

BOIbl HA NPOMBIBKY KOHTAKTHOTO OCBETIHMTENIS, M’/M’, PACCYHTBIBAEMBIH 10
¢dopmynam (10.3), (10.4), B KOTOPHIX BEIUUMHBEI HHTEHCUBHOCTH II0JA4YM BOABl U
[POJO/DKUTEIBHOCTS IIPOMBIBKM IPUHUMAIOTCS 1o Tab. 10.7.
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Jns nonyuyeHus BOIBI, OTBEYaroleli HOPMATUBHBIM TPeOOBAHUAM Ha MUTh-
€BYI0 BOJY, NpuBeJeHHbIe B Tabn. 10.7, ciexyeTr NpUHUMATh HIKHHE HPEAEIIbI
ckopocTelt GuabTpoBaHus. I1pu ompeneneHuy yIeIpHOro pacxoaa BoAbl Ha OJHY
NPOMBIBKY KOHTakTHoro ocperiuresss tuna KO-1 cienyer monb3oBaTtbes ¢op-
myso#i (10.3), a tuma KO-3 — ¢opmynoit (10.4). Ilpu stom GonpLieit HHTEHCHB-
HOCTH INOJA4{ BOJB! HAa IMPOMBIBKY JOJDKHA COOTBETCTBOBATh MEHBILIAs MPOJOJ-
XKUTENIBbHOCTh NPOMBIBKM, H HaoOopor. Ilocae onpenenenus miomanu KO npo-
U3BOAMTCS pacyeT uXx Konudectsa o ¢opmyse (10.5), 3arem Heob6xomaumo Impo-
BepUTh cobimonerue ycnoBus (10.6) u onpeneauTs mwiom@ns OGHOr0 KOHTaKTHO-
ro ocserurens rno gopmysne (10.7). Ilpu nanpHeliux pacyerax U KOHCTPYHPO-
BaHUU HalineHHble napameTpsl KO mpocTaBiasioTCs Ha CXeMax ¥ 3CKHU3ax.

Tabnuua 10.7
IlapaMeTpsl paGoThl KOHTAKTHBIX OCBETJIHTEIEH

Tun oceernurens
6e3 moanepKUBAKOLINX C OAIeP>KHBAOLIUMH
Haumenosanue nokasaresns CcJI0eB CIIOSIMH
Ckopoctb GUIBTPOBaHH,
M/q:
[IPH HOPMAJILHOM PEXHMME 4,0-5,0 50-55
npH POPCHPOBAHHOM PEXHME 5,0-5,5 5,5-6,0
IIponomxurensHOCTH cOpoca 5-10(10-15) 10-12(12-15)
HepBOro
¢bunpTpata, MUH
HHTEHCHBHOCTD OJJa4H BOJBL 15,0- 18,0 3,0 - 3,5 c BO3aYXOM
Ha MPOMEIBKY, H/(C‘Mz) 6,0 — 7,0 6e3 Bo3myxa
IpoaomKUTENsHOCTH TIPO- 7,0-8,0 6,0 — 7,0 c Bo3yxoM
MBIBKH, MUH 5,0 — 7,0 Ge3 Bo3ayxa

Ilpumeuanue: B CKOOKAaxX yKazaHa MPOJOJDKHTEIBHOCTh cOpoca MmepBoro (GUIbTpaTa MpH
npombiBke KO HeouHIeHHOHN BOJOH.

KonctpynpoBanue u kommnoxoBka KO npou3BOASTCS aHAIOrMYHO GUIBT-
pam. IIpu 3TOM HU3 MaTpyOKa, OTBOASLIEIO OCBET/IEHHYIO BOAY M3 KOHTAaKTHBIX
ocBeTMTeNeH, NOKEH pacnojiararbes Ha 100 MM Bble ypoBHS BOAbI B cOOp-
HOM KaHajie TIpH IIPOMBIBKE.

TpyOonpoBoabl, OTBOAAIIME OCBETIEHHYIO M HPOMBIBHYIO BOAY, CIAEIyeT
[POKJIa/IbIBATh HA OTMETKaX, HCKIIOYAIOIIUX BO3MOKHOCT NTOATOIJIEHHSA OCBET-
JuTeneit Bo BpeMs pabo4ero LMK U IpH MPOMbIBKaX.

Jis onopoxxnenus KO Ha HWKHEH 4acTy KOJUIEKTOpa pacHpeleuTe/IbHOM
CHCTEMBI JIOJDKEH OBITh NMPENyCMOTPEH TPYOOIPOBOA C 3alIOPHBIM YCTPOMCTBOM,
JMaMETPOM, 00ECNIeUHBAIOIIUM CKOPOCTH HUCXOJSILEro MOTOKA BOJAB!I B OCBET-
autene He Gosee 2 M/4 NpU HAIMYMM TNOJJEPXKHUBAIOIIMX CIOEB U He Oonee
0,2 M/u — 6e3 MOANEPKUBAIOIIMX CJIOEB. B mocineqHeM cilydae CiledyeT Ipeay-
CMaTpuBaTh YCTPOHCTBA, HCKIIFOYAIOLIUE BBIHOC 3arPy3KH.
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Huametp TpybompoBona Ijii ONOPOXKHEHMsS ompenesercs mo Tabiauuam
UAPaBIMYECKOro pacyera Mo IKOHOMHYECKOH CKOPOCTH M pacxomy {,,, pac-

CUHMTHIBAEMOMY 11O hopMyJIe:

fV
=I5 10.77
qu 3’6 C ( )

rae f - mromans ogroro KO, M% V, - ckopocTb HUCXOAALIETO ABHXEHHS BO-

161 B KO 1ipu ero onopoxHeH!H, M/4.

Ilpu OuMCTKE BOXBI HAa XO3AMCTBEHHO-ITMTHEBBIE HYXK/Ibl KOHTAKTHBIE OC-
BETJIUTENIH JODKHBI OBITH OTHENEHBl OT KOPUAOPA YNPABJIEHHS OCTEKJIECHHBIMH
NIeperopoAKaMu BHICOTOH He MeHee 2,5 M, IPUYeM HIDKHSAA IaHesb Ieperopoaok
Ha BBICOTY 1-1,2 M BBINOJIHAETCS TIIyXOH (HEOCTEIJICHHOM).

Jdas KO B kauecTBe QuIbTPyIOIIEro MaTepuala MCIONb3YeTCs KBaplEBbli
necok. CoctaB QUIbTPYIOLIEH 3arpy3KH U IPaBUIHBIX MOANEPKUBAIOIHUX CIOEB
npuHUMaeTcs 1o [2] wiu tabn. 10.8 B 3aBucumMoctu ot tHna KO.

Bricota KO onpenensercs mo dpopmyie (10.8), B kotopoit BMecto H , He-
obxonumo noxactasuts Ak, onpenensemyro o dpopmye (10.40).

B KO c nonmep>XuBaroLMMH IPaBURHBIMU CIOSMH IPUMEHSIOTCS pa3ieib-
Hble TpyOuaTsle paclpeneauTenbHble CHCTEMBI U1 ITOJa4yd BOJBI U BO3JyXa C
KpyTnoii nepgoparueii.

Tabauna 10.8
CocraB QUIALTPYIOLLEH 3arpy3Ku

BbicoTa rpaBHIfHBIX U IECYaHBIX CIOEB (B M) C KPYIHOCTBIO 3€peH (B MM)

KonrtakTHsle
OCBETIMTICTH 1 40.20 | 20-10 | 10-5 5-2 2-12 | 1,2-07
C momnepxu- | 0,2-0,25(0,1-0,15(0,15-0,2 0,3-04 | 1,2-1,3 0,8-1
BaIOLMMH
CJIOAMH
Be3 momnepxu- - - - 0,5-0,6 1-1,2 0,8-1

BAIOIIHX CJIOEB
Tlpumevanue: s KO ¢ nomiepXMBalOImMMH CIOSMH BEpXHsAA IPaHHIA IPaBUi KPYIIHO-
cTi0 40-20 MM 0yDKHa OBITH Ha ypoBHe Bepxa TpyO paclpelenuTensHoil cucrtemsl. O6-
mas BBICOTa 3arpy3KH JOJDKHA ObITh He Gonee 3 M.

Pacyer ¥ KOHCTpyHMpOBaHHE MX IPOM3BOAMTCA aHAIOIM4HO ¢unbTpaM. B
KO 6e3 nonaepxMBarOIHX CIOEB paclpeaeuTeIbHas CUCTEMa PACCUMTHIBACTCS
B COOTBETCTBUH ¢ popmynamu (10.22-10.29).

Pacuyer ycrpoiictB 1 c6opa U orBozma Boas! mpu npomsiBke KO-1 Bonoi
Begerca 1o Gopmynam (10.37-10.41). IIpuyeM B KOHCTPYKLUH 5KeJI000B ClieayeT
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OpefycMaTpUBaTh Hal WX KPOMKaMHU I[UIACTHHBL C TPEYTOJAbHBIMH BHIPE3aMH BbI-
CcOTOM ¥ LIMpUHOH 50—-60 MM, ¢ paccTOSHUAMU Mexay X ocsimu 100-150 mm.

VYcrpoiicTa mns cbopa 4 OTBoJa BOIBI IIPH BOAOBO3JLYIIHOW IPOMBIBKE B
KO-3 npoussozasrcs cornacso popmyine 10.42.

Bogaa Ha npoMeiBKy KO MOXeT nojaBaThCsi OUMLICHHAS WM HEOYHMIIEHHAS.
Ilpx MCrONb30BaHUM OYMIIEHHOH BOABI JNOJDKEH OBITH NPEXYCMOTPEH Pa3phiB
CTPYH Iepex Moaayeil BoJbl B EMKOCTh A XpaHeHHA. HemocpeacTBeHHas noza-
4a BOJB! Ha NPOMBIBKY M3 TPYOOIPOBOZOB U pe3epByapoB (QIILTPOBAIBHOM BO-
bl HE JOMmycKaeTcs. Bojaa mopaercst miM CrielMaJbHOM HaCOCHOH YCTaHOBKOH,
pacyeT KoTopoii npousBoaurcs 1o gopmynam (10.47-10.50), uiu oT HanopHOro
NpoMBIBHOro 0aka, KOTOpBI paccuuThiBaercs mo ¢opmyaam (10.51-10.54).
IIpex e yeM MPUCTYIHUTH K pacyeTy YCTaHOBOK it npoMbIBKH KO, Heo6xoa1uMo
OIPEAENUTb JUaMETPhl BCEX KOMMYHHKaUHii (TpyOOIIPOBONOB) U MOTEPU Haropa
B KO mnpu ero npomeiBke. PeUM NPOMBIBKH NPUHUMAETCS B 3aBUCUMOCTH OT
npunaroro tuna KO.

KoHTakTHbIE MPeQUIbTPHl MPUMEHAIOT IPH ABYXCTYIIEHYAaTOM (HIBTPOBA-
HMM JUIA [IpeJiBAPUTENbHOM OYMCTKH BOJBI NMEPER CKOPBIMU QHIBTPaMu (BTOPOI
crynenu). CxeMy OYHCTKH BOABI C JBYXCTYNEHYAThIM (HIBTPOBAHHEM CIIEHYET
NPHUMEHATDH B TEX CIIy4asX, Koraa oO0beMHas KoaryJsilus B OTCTOHHHKAX HpoTe-
KaeT MEUICHHO, HalpHMep, IIPH HH3KHX TEMIepaTypax BOABl HIM NPH MaJOM
pe3epBe LienOo4HOCTH. KOHTaKkTHBIE MPeQUIBTPBI — CKOpBIe (HIBTPBI (ABYXCTY-
neHyatoe (GUIBTPOBAaHHE) NPHUMEHAIOTCA INpU JIIO6OH IPOH3BOAUTENBHOCTH,
MYTHOCTH UCXO[HOIi Bozbl 10 300 mr/n, uBetHocTH fo 120 rpaa. CraHuus ocBet-
JeHUs BOABI BKJIIOYAET BXOIHBIE YCTPONHCTBA, KOHTaKTHbIE NMPEQHIBTPHI U CKO-
pble QHIBTPEL

KOHCTpYKIMA KOHTaKTHBIX NPEQUIBTPOB AHAJOTMYHA KOHCTPYKIUH KOH-
TaKTHBIX OCBETJIHTENEH C MOMAEPXXKUBAIOLIMMU CIOSMU M BOJOBO3AYIIHOH IpO-
MbIBKO#. I103TOMY NPOEKTHPOBaHHE KOHTAKTHBIX NPE(PHILTPOB MPOU3BOAUTICS
kak KO. IIpu 3ToM 0611yr0 IWIoags KOHTaKTHBIX MPEQUIBTPOB CIEAYET Ompe-

ICJATH C YYETOM pacxoJa BOAbI HA IIPOMBIBKY Qﬂp CKOPBIX (I)PUIBTpOBZ

— Qn+an
mV —n(q+Vt,+t.V/60)’

(10.78)

rae O, =3,6q,INn - pacxon Boxbl Ha NPOMBIBKY CKOpbIX puibTpoB. Oc-

TajbHble 0003HaueHUs npuBeseHsb! B popmyie (10.76).

CxopocTs puisTpoBaHus npuHumaercs no tabu. 10.9, B xoTopoii npusene-
Hbl OCHOBHBIE IIapaMeTphl KOHTaKTHBIX NpeduibTpoB. Ilepen nonayeit Boabl Ha
ckopble GWIBTPEl  QHIBTPaT OJHOBPEMEHHO pabOoTalOIMX KOHTAKTHBIX
npedwisTpoB HEOOXOOUMO cMelHBaTh B 0OmeM TpybomnpoBoae, OTBOASILIEM
BOJY C NpeUILTPOB.
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Tabnuna 10.9
ITapamMeTpbl KOHTAKTHBIX NpedUILTPOB

ITapametp BesnuuuHa napameTpa
BeicoTa c1os necka (B M) C KPYITHOCTBIO 3€peH:
5-2MM 0,5-0,6
2-1mm 20-2,3
OKBHUBAICHTHBII THaMETp 3¢PEH 3arpy3Ku L,I1-1,3
CKopocTh QHIBTPOBaHHUS, M/Y:
TIPH HOPMAJIbHOM PEKHME 55-6,5
TpH pOPCHPOBAHHOM pEXUME 6,5-75

10.4. Humencugpuxayus pabomol punempos

OuUIBTPYIOLMI annapaT COCTOUT M3 CIEHYIOLIMX 3JIEMEHTOB: KOpITyca, Jpe-
HaXa, 3arpy3Kd, CHCTEMBbl I OTBEIEHUS MPOMBIBHOH BOABI, 0OCIY>KMBAIOLIHX
TPyOONPOBOAOB, 3AMOPHO# U PeryIMPYIOLIeit apMaTypsl, IIY/IbTa YIPaBIEHHS.

Ot ¢uibTpyromero MaTepuaia CyLIECTBEHHO 3aBUCAT MOKa3aTeau paboTsl
GUIBTPYIOIINX YCTaHOBOK. Martepuai JOKEH COOTBETCTBOBATH OIPEIEICHHBIM
TpeboBaHUAM IO (PaKLHOHHOMY COCTaBY, CTENIEHH OJHOPONHOCTH pa3MEpOB
3€peH U NOPUCTOCTH HMX CJ0s, OOYCIOBIMBAIOILEH I'DA3EEMKOCTb 3arpy3KH, a
TaKKe M0 MEXaHUYECKON NPOYHOCTH M XHMHYECKOH CTOHKOCTH B oOpabarhiBae-
MO} BOJE.

QuIbTPYIOIHMI MaTepuan He NO/DKEH COAEPXKAaTh BPEHHBIX XHMMHYECKHX
BKJIIOYEHHUH B HEJOILYCTUMBIX KOJIMYECTBaX, ObITh HEAOPOI'UM U AOCTYIIHBIM.

@uIbTpel C 3ePHUCTOI 3arpy3KOi MOXXHO KIACCH()UUUPOBATH IO Py
OCHOBHBIX IIpU3HaKOB: 1) mo ckopoctu ¢uubTpoBaHus: MemieHHsie (0,1-0,3
M/4), ckopble 5—15 M/4) u cBepxckopocTHsie (36—100 M/4); 2) MO JABIEHHIO, IO
KOTOpHIM OHM PabOoTaIOT: OTKPHIThIE (MM Oe3HaNOpHBIE), HAMOpHBIE; 3) 1O Ha-
NP2BJIEHUIO QUILTPYIOLIEro IIOTOKA: OJHOMOTOYHBIE (OOBIYHBIE CKOPblE (UIIBT-
pe1), AByxnotoyHsle (GuibTpsl AKX, JJ1P), MHOrOMNOTOYHbIE; 4) O KPYIHOCTH
GuILTpyIOLIEro MaTepHana: MeJIKO3EPHHMCTHIE, CPEAHE3EPHHUCTHIE, KPYIHO3Ep-
HHUCTBIE; 5) 0 YHCIY GHIBTPYIOLIMX CIOEB: OJHOC/IOMHEIE, ABYXCIIOMHBIE, MHO-
TOCJIOMHBIE.

HauGonee pacnpocTpaHEeHHBIM (QIIBTPYIOLUMM MATEPUANOM  SBISETCS
KBapIEBLIM NIECOK — PEYHOi MM KapbepHbIH. KBaplieBrlit NeCOK Mpu HEGOIBIIOM
COJeP)KAHUU [IPUMECEH M3BECTHsAKA OTBEYAET BCEM IIEPEYHMCICHHBIM BbILIE TpE-
GoBaHHAM, PEABABITEMBIM K QUIBTPYIOLIMM MaTEPHAIAM.

Hpyrum QUIBTPYIOIMM MaTepHaIoM, TPAAMLHAOHHO IPMMEHAEMBIM IS 3a-
rpy3kd QUIBTPOB, ABACTCS APOGIEHBIH aHTPAUMT. 3epHa JAPOOJIEHOrC aHTPaLHU-
T8 UMEIOT [UIOTHOCTh MEHBUIYIO, Y€M KBAapLEBBIH MIECOK, U MO3TOMY OH OOBIYHO
HCHOJIb3YeTCS B Ka4ECTBE BEPXHETO CNIOS 3arpy3KH ABYXCIOHHBIX (MIBTPOB.
[IpenssaBnseMbIM TpeOOBaHMAM MO MEXaHUYECKOH IIPOYHOCTH M XHMMYECKOH
CTOMKOCTH YJIOBJIETBOPAET aHTpauuT kiacco: All — anTpauurosas mwiura, AK —
AHTPAUMUTOBBIH Kynak U AC - aHTPaUHUTOBOE CEMEYKO MBITOE.
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Kepamsut npexactaBisger co0oil IpaHyIMpOBaHHbIH ITOPUCTBI MaTepHall,
noTy4aeMblif 00XKUIOM TNIMHUCTOIO ChHIPbS B CIIEUMAbHBIX Hedax. Tpebyemble
Ul 3arpy3KH BOJOOYMCTHBIX (MIBTPOB (pakiMy KepaM3UTa MOTYT OBbITh OJy-
4eHbl TM60 OTCEBOM U3 OOIIel Macchl HEOJAHOPOAHOro KepamauTa, Jubo Ipob-
JIEHMEM KPYIHBIX IPaHyl C MOCJIEIYIOLIMM OTCEBOM HYXHbIX (pakimii. 3epHa
Apo6JIEHOT0 KepaM3HTa UMEKT 0oJiee pa3BUTYIO IIOBEPXHOCTh U, COOTBETCTBEH-
HO, JIy4IlIHe TEXHOJOTHYECKHE CBOMCTBA [0 CPaBHEHHIO ¢ OKATaHHBIMH 3€PHAMH
HenpoOIEHOro KepaM3uTa.

I'openble nopoas! NpeACTaBIAOT co00H MeTaMOpGU3UPOBaHHbIE YIVIEHOC-
HbIE NOPOJIbl, MOABEPrHYThIE 0OXKUTY IPU NOA3EMHBIX Noxkapax. HeoOxomumsle
(pakuuy 3TOro MaTepuala I0Jy4YaroT ero ApoblICHHeM ¢ MOCIeyolei COpTH-
POBKOIA.

BynxaHuueckHe LIAKH — MaTepHallbl, 00pa3oBaBUIMECS B pE3YJIbTaTe CKOII-
JIeHHA Ta30B B KMIKOi OcThIBaloLIeH JiaBe. B 3akaBKa3pe BYJIKaHUYECKUE LITTAKU
3aJIeraloT B BUJE CHINYyYHX MATEpHalOB WIM B BHAE CMecH LIeOHA M Iecka.
CBOIiCTBa BYJIKAHHYECKHX LIJIAKOB Pa3HbIX MECTOPOXKAEHUI BECbMa pa3jInyHbI.

[IyHru3uT mojyyarT ImyTeM 00XXura IPUPOJHOrOo MaJOYIIEHOCHOTO Mare-
pHana — LIYHIMTAa, UMEIOILEr0 NMPEeUMYLIECTBEHHOE pacnpocTpaHeHue B Kape-
Jmu. ITo cBouM CBOHCTBaM LIyHTM3HUT 6JM30K K JpOOIEHOMY KEPaM3HTY.

B xadecTBe QMIBTPYIOLIMX MaTEpHANOB MUCIONB3YIOT TAKKE OTXOABI MpPO-
MBIIUIEHHBIX POU3BOJCTB: JOMEHHbIEC IUIAKU U IIIAKU MEJHO-HUKEJIEBOTO MpO-
M3BOACTBA. JIOCTOMHCTBOM IIUIAKOB ABJIAETCHA TO, YTO OHU OOBIYHO UMEIOT (pak-
LMOHHBIH cOCTaB, OIU3KUIL K TOMY, KOTOPBIiH TpeOyeTcs A 3arpy3ku BOJOOYH-
CTHBIX (UIBTPOB.

B xadecTBe QWIBTPYIOLIEro MaTepHana Ha GUIBTPax ¢ ILIaBarowieil 3arpys-
KOH MCIOJIB3YIOT MEHOONUCTUPOI. DTOT 36PHUCTHII MaTepHa MOay4aroT BCILy-
YUBaHHEM 3a CYET TeIUIOBOH 06paboTKM MCXOAHOro MaTepuana — IOJMCTUPOIb-
HOro Oucepa, BBIIYCKa€MOIO XHMU4YECKOH MPOMBILUIEHHOCThIO. B pesyibrare
BCIICHUBAaHHUA IIOJY4alOT IUIAaBAIOIME B BOJAE 3epHa IUIOTHOCThIO oT 100 mo
200 kr/m’.

INepeuncieHHble MaTepUaIbl HE UCYEPIIBIBAIOT BCErO MHOroo0pasus MecT-
HBIX QUIBTPYIOLIMX MaTepUalloB, MPEIOKEHHBIX B HOCIenHHE roasl. Merorcs
aHHblE O NPUMEHEHHM arjonopura, ¢GapQopoBoil KpoLIKM, IPaHOAMODHMTA,
rabbpoauabasa u T.4. CUCOK 3THUX MaTEepUaJIOB Bce BpeMs monouHsetcs [11].

B mocnenHUe rofbl B OTEYECTBEHHOH NPAKTHKE LIMPOKO NMPUMEHSIOT CKO-
pble GuabTpel 60sbIION rpaseeMKkocTH. IToa rpsA3eeMKOCTBIO NOAPa3yMEBAETCA
KOJIMYECTBO 3arpA3HeHUH (Kr), 3alepiKaHHbIX QUIBTPYIOILEH 3arpy3Koii anmnapa-
Ta B TeyeHHe QuiabTpouukia (T.e. OT MPOMBIBKH IO IPYrOi MPOMBIBKH) U OTHE-
CEeHHBIX K eIMHHUIe ruomanu ¢unbTpoBanua. K yuciy CKOpbix (GUIBTPOB OTHO-
CAT: OIHOCJIONMHBIE, ABYXCIIOHHBIE, KPYIHO3EPHHCTHIE, KAPKACHO-3ACBIIHBIE H
KOHTaKTHble (DUIIBTPLI, a Takke C 3arpy3KOd M3 BCIEHEHHOIO MOJMCTHPOIIA,
¢usTpsl AKX u JIJ1D.

B BOZONOATOTOBKE Halle)l IPUMEHEHHE MPAMOTOYHBIH OTKPBITBIH KOHTAKTHBIH
¢uietp KD-5 ¢ Tpexcoiinoii duistpyroweit 3arpyskoit mo 0,5 M xaxmsii. Kpymn-
HOCTb 3€pEH BEPXHEro Cios (KepaM3ur, arjIolopuT, momumepsl) — 2,3-3,3 Mm.
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CpenHero (aHTpauuT, KEpaM3uT, ropeisie noposst) — 1,25-2,0 mm. Hipkuero (xsap-
LEBbIH MecoK, ropensie nopoasl) — 0,8—1,20 mm. Cxopocts ¢ibTpoBanus o 20
M/4, FHTEHCHUBHOCTB POMBIBKH 15 WM, IPOJIOJDKUTENIBHOCTD 68 MHUH.

Hcnonb3oBaHue QUILTPOB C ILUIaBarolleil moauMepHoit 3arpyskoit (PII3)
SIBJIAETCA OJHMM M3 MyTeil HHTEHCH(MKAUUU Npouecca QUIBTPOBaHUS NPHPOJ-
Hbix Boa. Kax nokasanu uccnenoBanus X. M. XypOst [21], Haubonee nepcrek-
THBHBIMH ABJIAIOTCS TPaHyJIbl BCIEHEHHOTO MOAMCcTUpoa. IIpu 3aMeHe TaXEIbIX
GUIBTPYIOIMX 3arpy30K IUIABAIOLIMMM CYLIECTBEHHO M3MEHAETCS TEXHOJOIHUA
(GUIbTPOBaHMA BOJbI, YBEIHYMBAIOTCS JOIYCTUMbIE [0 CPABHEHHUIO C KBAPLEBbI-
MU GUIBTpaMH KOHLEHTPALUS B3BECH B HCXOIHOM BOE M CKOPOCTh (HIBTPOBA-
HHUs, 3HAYUTENILHO YIIPOLIAETCS OTMBIBKA 3arpy3KH, OTIaJaeT He0OXOAMMOCTh B
YCTaHOBKE NPOMBIBHBIX HACOCOB M CHELHAIBHBIX €MKOCTEH IJI1 NPOMBIBHOM
BOJBL. YCTaHOBJIEHO, YTO I'PaHyJ]bl HOJMCTHPOJa 06afaroT 60ee BBICOKUMH /-
I€3MOHHBIMHU U JJICKTPOKUHEMAaTHYECKMMH CBOMCTBAMH 10 CPaBHEHHMIO C 3€PHAMH
IIECKa U UX IPUMEHEHUE MHTEHCU(DULIUpPYET Npouecc GQHWIbTPOBAHMs B LIEIOM.

Ilpu Ge3pearenTHO# ouucTke Boabl Ha ®II3-2 u PII3-3 mia nonydyeHus
¢unpTpaTa, OTBEYAIOLIEr0 HOPMaM Ha MUTHEBYIO BOJY, PEKOMEHIYETCS MpPHHHU-
Marthb JOIYCTUMOE CoZiepXKaHue B3BecH B Boje 10 500 Mr/ii, CKOPOCTh (HILTPOBa-
Hus (B 3aBUCHMOCTH OT (PU3HKO-XUMHUYECKHX CBOFCTB BOAbI U B3BecH) — 0,62 M/,
o0l 0 TONIMHY ABYXBAPYCHOH WIM ABYXCIOHHOH 3arpy3kd — jo 0,7-1,2 M,
JUaMeTp rpaHyl IuaBaromei 3arpy3ku — 0,3—1,5 MM, HHTEHCUBHOCTb IIPOMBIBKU
arpysku - 10~12 i/(c-m?), HPOJOJDKUTENBHOCTh NPOMBIBKH — 3—4 MuH. Ilpn
HPOMBIBKE (UIBTPOB MPOMBIBHAS BOJA MOJAETCS CBEPXY BHU3.

VBenmuueHue IpA3eeMKOCTH CKOPBHIX (MIBTPOB MOXHO OCYIUECTBUTH IpHU-
MEHEHHEM KOMOUHHUPOBAHHOH 3arpy3KHM U3 HECKOJIBbKHUX MaTepUalloB, OTIHYAIO-
LIMXCS 1O KPYIHOCTH 3€pPEH U YAEIbHOMY BeCy. JTO HalpaBieHHE 10 HHTEHCH-
¢ukauuu paboTsl QUIBTPOB NPHBEIO K CO3NAHMI0 MHOTOCIOHHBIX (DHIBTPOB
MD) [22,23].

DuibTpoBaHUE BOJABI B HUX OCYLIECTBIIIETCS B HalpaBJICHUU YObIBaIOILEi
KPYIIHOCTH 3€PEeH NIPH HUCXOIALIEM NOTOKe GQHIbTpaLuy Oe3 NpeaBapUTeIbHOr0
ee orctauBaHusi. M® Boiwie Ha 80—120 cM aByxcnoiHbeix ¢unbtpoB. Hax apena-
a#eM OOJIBIIOro CONPOTUBIEHUS YKJIaAbIBaeTCs CIOH mecka BeicoToit 30—40 cM
KpynHocTbio 3epeH 0,5-1,0 MM, Ha Hero yxiaasiBaetcs 40—50 cM aHTPaLUTOBOIA
KpowkH xpynsoctsio 0,8—-1,8 MM, a 3aTem rpybo3epHUCTHIH cinoit BeicoTol 50—
100 cM xpynHocTthio 1,6-2,5 MM. B kauecTBe 3arpy3ku BEpXHEro rpy0o3epHH-
CTOrO €105 MOTYT MCIIOJIb30BaThCs TOPEJble MOPOJbI, KEPAM3HUT, CHHTETUYECKHE
MartepHaisl U np. KpynHocts ¢pakuuit 3arpy3ku M® noabupaercst ¢ pacueToM
HECMEIIUBAEMOCTH CJIOEB B IpoLEcce NPOMBIBKU. M® MOXHO NPUMEHATH Ajis
6€30TCTOHHOr0 OCBETIEHHs BOABI IIPH KOHLEHTpauu B3Becu 10 200-250 mr/n u
uBeTHOcTH 10 150 rpag. CkopocTs (GUIBTPOBaHHUA NPHUHHUMAETCS B HEPHOJ Na-
Boaka 10 8 M/u u 10-12 M/u — B npyrue nepuoasl roga. VIHTEHCMBHOCTD MpoO-
MBIBKH IIpUHUMaeTCs 1216 1/(c-M?), IPOIOIKUTENBHOCTD 7—8 MUH.

Ha nanHoM stane Haubosiee NEPCHEKTUBHBIM QUIBTPYIOLIMM MaTepPHAIOM
(yuuTBIBas €ro JOCTYIIHOCTb) fABIAETCH KepaM3ut. Coueras pasiuyHyl KpyIl-
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HOCTbH M Pa3jIM4Hblii OOBEMHBIH BEC KEPaM3UTOBOH KPOLIKH, MOXHO BBIIOJHHUThH
U3 Hee BCE CJIOU 3arpy3KH.

JUI1 OYHMCTKH OTCTOEHHOH M HEOTCTOEHHOM BOAB! (IIpH MyTHOCTH 10 200—
250 Mr/m) MOXET NPUMEHATHCH COBMEILEHHBIA JIBYXIOTOYHBIH 3TaXKHbIH
¢unpTp-ocseriurens (CAIDO). OuibTp pa3neneH NPOMEXYTOUHBIM ILEICBIM
JHUIIEM Ha JBa dTaxka. HuwkHuii 3taxk paboTaer 1o NpHHUMILY MHOIOCJIOHHOIO
¢unpTpa, a BepxHUl — Ge3rpaBUIHOro KOHTaKTHOrO OCBeTIMTENA. Bona ¢ pea-
FeHTaMH IOJAeTCA IOA IUeJeBOe AHUILE, IZie MOTOK pa3fenseTcs Ha HUCXOId-
muii ¥ Bocxomsauid. CyMMapHas CKOpPOCTh (PHIBTPOBaHUA COCTaBUT 16-20 M/u.
O6a 3Taxxa MPOMbIBAIOTCS OJHOH H TOH XKe BOAOM.

JIOCTOMHCTBA: BBICOKAs IPOM3BOAMTENIBPHOCTD, COKPALIEHHE NPOLEHTa Mpo-
MBIBHOH BOJIbl, KOJIMYECTBO apMaTyphl Kak B 0OBIYHOM CKOPOM (PHIIBTDE.

Henocrarku: yBenuuuBaeTcs CTPOUTENbHAS BBICOTA M YCIOKHACTCA KOHCT-
PYKLMA 10 CPAaBHEHHIO C MHOTOCIOHHBIMH GuibTpaMu (MD).
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I'naBa 11. YcTaHoBKH 1151 00e33apaKHBaHUs BOJbI
11.1. Memoow obe33apasicusanus 600bl

IIpy ynay4ImIeHMHM KauyecTBa BOABI JUI XO3AHCTBEHHO-IIUTBEBBIX HYXHA 3a-
KIIOYUTEIBHBIM 3TaloM sBisgeTcs ee oOe33zapakuBaHue. [Ipu OCBETIEHMH H
obecLBEUHBAaHUM BOJBl KOAryJIHpOBaHUEM C IMOCIEAYIOLIMM OTCTaUBAaHHEM H
bunbpTpoBaHKeM U3 Hee ypansercs 10 90-95% 6Gaxrepuil. B ocraBueiics yacTu
MOTYT TPHUCYTCTBOBAaTh IATOrCHHBIE OaKTEpPUH W BHPYChL. B TeXHOJIOrMM BOZO-
HOArOTOBKH H3BECTEH PAA METONOB 00€33apaKUBAHHUS BOABI, KOTOPbIE MOXHO
KI1acCU(ULUUPOBATh Ha IATH OCHOBHBIX TPYIIL: TEPMUUYECKHMIf; cOopOLMA Ha ak-
THUBHOM YTJI€; C IIOMOILBIO CHJIBHBIX OKMCIUTENEH; OJMIoOAMHaMKsA (BO3eHCTBHE
HOHOB 0J1arOPOJHBIX METAUIOB); GUIMYECKHH (C IIOMOLIBIO YIBTPa3BYKa, PafHO-
aKTHBHOTO U3JTy4EHH, YIBTPa(UONETOBbIX JIyueHi).

Tennoeoti cnoco6. Kunsiuenue Bonsl B TeueHue 12-20 MuH ybuBaeT Bce He-
cnopoo6pasyromue MHKPOOPraHM3MBL. [l YHHYTOXXEHHS CIOp NPUMEHAIOT
HarpeB BoAbl fo 120° mon gaBieHHEM WIH APOOHYIO CTEPUIM3ALUIO BOIBI — €€
KHUIATAT B Te4eHue 15 MuH, oxnaxnaot 10 35°, BHLAEPIKUBAIOT NIPU ITOI TeMIie-
parype 2 4 Juli NpOPacTaHUs CIIOP M CHOBA HarpeBalOT O KUIICHUS.

Obe33apascusanue 800bl oxuciumenimy. CUIbHBIE OKUCIUTENH, OKUCIAA
9H3UMBl OaKTepUaIbHBIX KIETOK, yOuBaroT Oaxrepuu. s obe3zapakuMBaHUs
BOJIbl MOXHO NMPUMEHATH XJIOp, 6poM, HOZ, ABYOKHUCH XJIOPA, COJIM XJIOPHOBATOMH
H XJOPHOBAaTHCTOH KHUCIOT, O30H, NEPMAaHTaHAT Kalusd, MEepPeKHCh BOJOPOJA.
Hauboneiuee pacnpocTpaHeHHe B KauecTBe 00€33apaKHBAIOLIUX CPEACTB IIOJLY-
YHIK KUAKUH XJIOP M TMIOXJIOPHUTHl HAaTPHA M KaJBLHUSA, YTO OOBACHAETCA HX
OTHOCHTEIbHO HEBBICOKOH CTOMMOCTBIO.

Obe33apasicuganue 600bl uoHamu masxceavix memannog. O4eHb HeOONbILHE
KOJIMYECTBA MOHOB cepebpa MiIM Meau 00e33apaXuBaroT BoAy. [ MONHOTBI
obe33apaxxuBaHus TpeOyeTcs anauTenbHas skcnosuuusa. MoHsel cepebpa B KOH-
ueHtpauuu 0,015 Mr/n ocBo60XAAIOT BOAY OT MATOI€HHBIX MHKPOOPraHU3MOB
npHu 4-4acoBOM BpPEMEHH 3Kcro3uuuu. MoHpl Menu 06nafaroT BHICOKOH albIu-
LUIHOH aKTHBHOCTBIO, HO MEHEe aKTHUBHBI B OTHOILEHUH MHKPOOPIaHU3MOB JKe-
JIyJOYHO-KUIIEYHON IPYIIIBL.

Obe3ssapascuganue 600bl yrompasgykosbimu Konebanuamu. Bo3nencTereM
YJIBTPa3ByKOBOTO HOJI YAAeTCs MOMHOCThIO 00€33apasuTh BOAY; IJIA 3TOrO Tpe-
GyeTcsi, OHAKO, MHTEHCHBHOCT YJIbTPa3ByKOBOTO W3NyueHus Gonee 2 Br/cm
IIPU NPOJODKUTENBHOCTH U3TyueHus 5—10 MuH.

Heiicmsue uonusupyrowezo uznyuenus. Ilo nurepaTypHbIM AaHHbIM, 001y-
YeHHe BOJIbl PEHTTEHOBCKUMM JIyuaMH, Y- U [3 -u3imyyaTesnsmMu o6e33apaxusact
BOAy. OTH MeToxbl 00e33apakUBaHHMA BOJbl [IOKA HE HALUIM IPAKTHYECKOTO
IPUMEHEHHUS.

Hesicmsue yrompagpuonemogozo usnyuenus. Bona, AnutenbHoe BpeMs Ha-
XOJLIasiCAd Ha COJIHEYHOM CBETY, OCBOOOXKIAeTCs OT IIaTOTEHHBIX MUKpPOOpra-
Hu3MOB. OOiyyeHue BOAB!I YNBTPadUONETOBBIMU Jy4aMH XOpOIo o0e33apaku-
BAIOT BOJY, CBOOOJHYIO OT B3BELICHHBIX KOJUIOMIHBIX IIPUMECEH.
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11.2. Obe33apadicusarue 800bl X10pOM

Ob6e33apaxxuBaHue BOAbl XJIOPHPOBAaHHEM HA BOJOOYHMCTHBIX KOMILIEKCax
OCYILECTBJIAIOT XJIOPHOH H3BECTBHIO, XJIOPOM H €ro IPOU3BOAHBIMH, IOJ AEHCT-
BHEM KOTOpPbIX OaKTepHH, HAXOIILIMECA B BOJE, MOrHOAIOT B PE3Y/IbTaTe OKCH-
JalMH U Pa3pyILeHHUs BEIECTB, BXOMALIMX B COCTAB IPOTOILIa3Mbl KIETOK. XJI0p
OKCHIMPYET OpraHu4eckue BellecTsa. {1 KaueCTBEHHOIO XJIOPHPOBaHUA HEOO-
XOJMMO XOpolllee NEepeMELIUBaHUe, a 3aTeM He MeHee 4eM 30-MuHYTHBIH (IIpH
COBMECTHBIX XJIOPUPOBAaHUM M aMMOHM3alUM 60-MUHYTHBIH) KOHTAaKT XJopa C
BOJOM, IPEX/ie YeM OHA MOCTYNUT K motpedbutemo. Konrakr obecneynBaercs B
pesepByape cbopa (QuIbTPOBaHHOH BOIBI WIM B TpyOONpOBOJE NOJAYU BOABI
NOTPeOUTENIO, ECIIM OH UMEET TOCTaTOYHYIO JUIHHY Oe3 Boropa3sbopa.

Jlo3y xy0pa ycTaHaBIMBAIOT TEXHOJOTHYSCKHM aHAJIH30M M3 pacyera, 4To-
6b1 B 1 31 BOMBI, NOCTYMAOIIEH K MOTpebuTento, octaBanock 0,3-0,5 Mr xiopa, He
BCTYMHMBIIEr0 B PEAKLHIO (OCTATOYHOIO XJI0pa), KOTOPBIH ABIAETCA I10Ka3aTelleM
CaHHTapHOH HaJEeXHOCTU. IIpHM 3TOM YCIOBHMM H03a XJIOpa NPH XJIOPUPOBAaHUH
(HIBTPOBaHHOI BOJBI COCTaBIsAeT 2—3 MI/JI B 3aBHCHMOCTH OT XJIOPOIOrJIolae-
MoCTH. [IpH BBIKIIOYEHMH HAa MPOMBIBKY WJIM PEMOHT OIHOIO M3 Pe3epBYapoB
GbuIbTpOBaHHOM BOABI, KOorga He obecneunBaeTcss HEOOX0AUMOE BpeMsl KOHTAKTa
BOJIbI C XJIOPOM, €r0 1032 O/KHA OBITh YBEIHYEHA.

ITpeanpusATHs [0 NPOU3BOJCTBY XJIOpa NOCTABIAIOT €0 B OCHOBHOM B Oasl-
JoHax ABYX TunoB: E-24 mectuMocThio 10 40 Kr xuakoro xiuopa u E-54 ¢ co-
nepxandeM xsopa 1o 80 kr, a Takke B 60ukax (KOHTEHHEpax) BMECTHUMOCTHIO
500,800 1 1000 n. Ha xpynHble BOJOOYHCTHBIE KOMILIEKCH! ¥ Oa3uCHbIE CKJIab]
XJIOp JOCTAaBJIAEOT OOBIYHO B CIICHUABHBIX XKETEe3HOJOPOKHBIX LUCTEPHAX BMe-
CTHMOCTBIO 10 48 T )KHUIKOrO XJI0pa.

XJIOpHOE XO3AHCTBO JOJDKHO 0OecreurBaTh NPHEM, XPAHEHHE, HCIapeHUe
XKHMIKOTO XJIOpa, AO3UpPOBaHUE Ia3000pa3HOro xjopa ¢ IOIYYEHHEM XJIOPHOM
BOJbI (PACTBOP XJIOPHOBAaTUCTOM KHCIOTBI).

XJIOpHOE XO35/CTBO PACIONAraroT B OTACIHHOM NOMELICHUH, rie cOnoku-
pOBaHbl PAaCXOJHBIH CKJIa XJOpa, MCHapUTeNbHas U XJopjo3aTopHas. Pacxon-
HBIH CKJIaJ XJIOPa MOXHO pa3MellaTh B OTAECJbHBIX 3JaHHAX WIH BIUIOTHYIO K
XJIOpaTOPHOM, OTAEMAA €ro Cyxoi cTeHoit 6e3 npoeMoB. Cxiag Xxj0pa B COCTaBe
XJIOPAaTOPHBIX MOXHO HE NpPEAYyCMaTpUBaTh, B 3TOM Ciydae B XJIOPAO3aTOPHOI
pas3peluaeTcs: XxpaHeH|e OAHOTo OaJUIOHa XKUIKOro XJiopa Maccoii He Oonee 70 kr.
Xnopno3atopHele 6e3 ucnapurenei, KOMIIOHyeMble B 0JIOKE ¢ APYTHMU 3JaHUS-
MM KOMIUIEKCA WM BCIIOMOTaTe/lbHBIMH IMOMELIEHUSIMH XJIOPHOrO XO35HCTBa,
OTAEJLIIOT OT HUX INIyXOH CTeHOH 6e3 npoeMoB U 00OpYAYIOT J(Ba BBIXOJA Hapy-
XKy, IIPH STOM OJMH U3 HUX JOJDKEH UMeTh TaMOyp. XJIOPOIIPOBOJb! BBINOIHAIOT
U3 IOTMBHHUIXIOPHA, PE3UHBI, [IOJIUITHICHA BEICOKOH INIOTHOCTH H Ip.

XNOpUpOBaHUE BOABl SBIACTCSH HANEXKHBIM CaHUTAPHO-THTHEHUYECKUM
IIPUEMOM IIPEAOTBPALIEHHS pAaCIpPOCTPAHEHUS JSMUAEMHMH, T.K. OOJIBIIMHCTBO
naToreHHbIX OakTepuit (6aumuIbl OprOLIHOrO TUIlA, TyOEpKyne3a U AU3ECHTEPUH,
BUOPHOHBI X0JIEPhl, BUPYCHI IOTMOMHENHTA U dHLE(ANTUTa) BECbMa HECTOMKU 1O

193



OTHOLIEHHUIO K XJ0opy. XJIOp He YHHYTOXKaeT cnopoobpasyronue 6akTepuu, YTo
SBJIAETCSA OJAHUM U3 HEJOCTaTKOB STOT0 METoa 00€33apasKuBaHUS.

Ha npakTuke, B COOTBETCTBUH C Kaye€CTBOM HCXOJHOH BOJbI, MPUMEHAIOT
OJIHO - WM IBYXKpPAaTHOE XJIOpUpoBaHUe Boabl. IIpu 06paboTke BHICOKOLIBETHBIX
BOJ, a TalOKe BOJ, 60raThlX OPraHMYECKUMHU BELIECTBAMHU U OaKTEpUAMH, IIpUMe-
HSIOT JBYXKPaTHOE XJIOpUpoBaHHe. [Ipy 3TOM XJI0p B BOAY BBOJAT CHayaia Ie-
pen cMecuTensiMH (IIpeABapUTENLHOE XJIOPHPOBAHHUE), a 3aT€M B (MIBTPOBaH-
HYIO BOJY, Ilepe]l pe3epByapoM 4UCTOH Boxbl. [IpeiBapuTeipHOE XJI0pHPOBAHYE
no3oi 3 — 10 Mr/n HEOOXOOHMMO IJIs1 OKCHAALMH OPraHMYECKUX 3ALIUTHBIX KOJI-
JIOMIOB, NpPENATCTBYIOIIMX MPOLECCYy KOAry/MsiLHH, a TAaKKe IYMHHOBBIX Be-
INECTB, OOYCIOBIMBAIOLIMX LIBETHOCTh BOABI, C LETbI0 SKOHOMMH KOAryJsiHTa,
pacxoxyeMoro Ha ero obecupeuuBanue. A A€XIOPUPOBaHUA Yallle BCETo IpH-
MEHAIOT 00paboTKy BOJbI CyIb()aTOM HATpHsA, CEPHHUCTHIM I'a30M U (QHIBTPOBaA-
HHE IEXTOPUPYEMOit BOBI Yepe3 aKTUBHBLH YTOJb.

Ipu purenbHOM MpeObIBaHHU TMUTHEBOH BOZBI NEpe] NOCTYIUIEHHEM K IO-
TpeOuTeIIM B pe3epByapax U BogoBoaax (6osee 1,5 4) ms npoaneHus 6akrepu-
HUAHOTO JEHCTBHA XJI0Opa, @ TAKoKe Ui MPEAOTBpaLIeHUs XJI0p(EHOIbHbIX 3ama-
XOB B BOJY, KPOME HETO, BBOJAT TAlOKe M aMMHUaK. BBeneHue aMMuaka cokpaila-
€T pPacxoj XJIopa U B pAJE CILy4YaeB yIy4LIaeT BKYC BOZBL.

Jns 60pe6sI ¢ xNOPQEHONBHBIMU PMBKYCaMH U 3allaxaMH B BOJC [POM3-
BOJIAT NPEaMMOHH3ALIMIO, T.€. BBOIAT B Hee aMMHaK (10 BBoja xyuopa). Konnye-
CTBO BBOAHMMOTO aMMHaka (WIM aMMOHHUHHBIX COJIEH) MPUHUMAETCA U3 pacyera

0,5-1r NH, - voHa Ha 1 r BBEIEHHOrO B BOAy XJIOpA.

JobaBinseMblii HECKOIBKO MO3HEE XJIOP COSAUHSETCA C aMMHAKOM, CBS3bI-
Bas XJIOP B XJIOpaMHHBI, He oOpa3syromue ¢ peHonamu xnopgenonos. [Ipu Hus-
kux 3Hauenusx PH xmopamuubl 06pa3syloTcs MeUIEHHEE, [0ITOMY [PEAMMO-

HU3aLMIO HAJ0 BECTH IpH 3HaueHusx PH > 7, 4To6sl cBs3aTh XJIOp B XJI0pamu-

HBI MIPEX/IE YEM OH BCTYIHT B PEAKLHIO C (hEHONaMH.

Ecnu muTheBas BoAa 0 NOAAYM B ceTh OyHeT HAXOAUTHCA B pe3epByapax U
BOZOBOJAX 3HAYMTENbHOE BpEMs, TO B HEE CIEAYET BBOJMTh aMMHMAK IEpEA IOo-
CTYILUIGHHEM B pe3epByap YHCTOH BOMBI, nocine JoOaBKH Xxjiopa (T.e. [ocie BTO-
PHYHOTO XJIOPHPOBAHHS).

B pesynprare peakuuil XJIOpHOBaTHCTOH KUCIOTH (0Opasyroueics mnpu
XJIOPMPOBAHUHM) C aMMHUAKOM IOJIY4al0TCsl MOHOXJIOpPaMHHBI, KOTOpblE IOIBED-
raloTCs B BOJE THAPOIH3Y:

NH,Cl+H,0— NH; +OCI". (11.1)

Tunoxsoputsiit von OCI~ sBnseTcA aKTMBHBIM OKMCIMTENIEM OpraHUye-
CKHX BEILECTB (B TOM HHUCIE U OakTepHit).

BBumy MeuIeHHOro NpOTEKaHHA IIpPOLiecCa THAPONU3a XJIOPAMHUHOB HX
OKHCIIUTENIbHOE JEHCTBHE NIEPBOHAYAIBHO HECKOJBKO HUKE, YeM AEHCTBHE XJIO-
pa. OHaKo 3TO KOMIIEHCUPYETCs 3HAUUTENbHOM MPOJIOHTanuei 6aKTepHLHIHO-
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ro JACHCTBUSA XJIODAMHUHOB O CPABHEHHUIO C IIPOCTHIM XJiOpupoBaHueM. Kpome
TOro, BBOJ aMMHaKa IIO3BOJIIET COKPAaTHTh PACXOJ XJIOpa U, B OOJBLIMHCTBE
Clly4aeB, yCTpaHAET IPUBKYC M 3aI1ax OCTATOYHOTO XJIOpa.

Jlo3a aMMuaka, BBOJUMOTO JUIS IIEPEYMCIECHHBIX BBILIE IieJei, COCTaBIsAET
00b19HO 1/4—1/10 no3bI XJ10pAa.

IIponomKUTEIFHOCTS KOHTAKTa OT MOMEHTA CMEIIHBAaHUA XJI0pa U aMMHaKa
C BOAOH IO MOCTYIUIEHHS K ONMKaHIUMM IIOTPEOUTESIM CeoyeT IPUHUMATh He
MmeHee | y. Takum obpa3oMm, mpU COBMECTHOM XJIOPHPOBaHHH M aMMOHHM3aLHH
MHHHMAaJbHasl POJOJDKHTEILHOCTh KOHTAKTa B [Ba pa3a OoJbllie, YeM IpH Ipo-
CTOM XJIOPUPOBaHHH.

AMMHaK, TaK ke KaKk M XJIOp, XPaHUTCA U NOCTaBJsieTCAd B OaJUIOHaX WU
CTJIBbHBIX O0YKax. YCTaHOBKM JUIi aMMOHHM3AalMH HAJO pPaclojiaratb B OTAENb-
HOM IIOMEILIEHUH, H30JUPOBAaHHOM OT XJIopaTopHOi. [TomenieHue obopyayercs
BBITSDKHOM BEHTWIALMEH ¢ 12-KpaTHBIM BO34yXOOOMEHOM H OTCOCOM BO3AyXa
1O/] IIOTOJIKOM.

Pacyer xJIOpaTOpHOH YCTAHOBKHM

s obe33apaxMBaHUA BOJBI U3 PEKH MM BOJOXPAaHWIMILA PACYETHYIO HO-
3y xJopa Hafo NPUHUMATH 6oJiee BBICOKOH, YeM IpH 00e33apakxHBaHUH BOJBI H3
HO/I3€MHOTr0 HCTOYHHKA.

XnopHpoBaHKe IPOM3BOAMICS B JBa JTala: IpeaBapuTeibHoe — 10301 3—10 mr/n
PY NIOCTYTUICHHH BOZbI HA OYMCTHYIO CTAHIWIO; 030 2-3 Mr/i — mia o6e33apaku-
BaHUsA BOJpl Hocie GUIBTPOBaHUA. BMecTe ¢ TeM yCTaHOBKA I/ MOJA4u XJI0pa
JOJDKHA NpeaycMaTpUBaTh BO3MOXHOCTh BBOJA XJIOpAa B OIMH 3Tall, T.€. JIMOO
Hepes MOCTYIUIEHHEM BOJBI HA OYUCTHYIO CTaHLUIO, Ju60 nocne GUIbTPOBaHUA
BOJbI.

PacueTHbIit pacxon XJ10pa AJis XJIOPUPOBaHHUS BOAbI ONIPEAEIAETCS:

. /
- JUIA IPE/IBAPUTENLHOTO XJIOPUPOBAHHS IIpH puHsiTol fose JI , Mr/i:

/

/ QcyTI[x.n
= 11.2
&= 541000 " (11.2)

. "
- JUIsL BTOPHYHOTO XJIOPHPOBaHHs IpH npuHsToii gose J1 , mr/m:

N
" _ Qcyrﬂxn

V= , Kr/4 (11.3)
24-1000

YacoBoii pacxo XJIopa OnpeaessieTcss U3 BEIPaXKEHHU:

g, =g +gl xh. (11.4)
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OntuManesHble 036l XJ10pa HAa3HAyaloOT MO JaHHBIM NPOOHOro XJIOPHPOBa-
HUS OYMIIAEMOM BOJBL.

B anmapaTtHOil yCTaHAaBIMBAIOTCS BAaKyyMHbIE XJIOPATOPhI pa3jIHMYHbIX Ma-
POK C ra30BbIM H3MEPHUTEIEM (C YUETOM PE3EPBHBIX).

B anmapatHOiH, KpOME XJIOpaToOpoOB, YCTaHABJIUBAIOTCS IPOMEKYTOUHbIE
xJjiopHble Oautonsl. OHU TpeOyroTCA (B OOJBLIMX YCTAaHOBKAaX) JUIA 3a€pKaHHA
3arpsA3HeHUH Iepe] MOCTYIUIEHHEM XJIOPHOIO rasza B XJIOPATOp U3 PacXOAHBIX
XJIOPHBIX OaJIIIOHOB.

KonuuecTBo pacxoAHbIX XJIOpHBIX O2JUIOHOB OIpeAessercs 1o gopmyie:

- &x
oo =

, UIT, (11.5)

an

rae Sg,, =0,5+0,7 Kkr/4 - CbeM XJIOpa ¢ ORHOTO GalUIoHa (€3 HCKYCCTBEHHOIO

MOJI0rpeBa NP TeMIlepaType Bo3ayxa B nomerueHun 18°C.

JIng yMEHbIICHHS KOJIHMYECTBA PACXOAHBIX OaJUIOHOB B XJIOPATOPHOH MOryT
yCTaHaBIUBAThCA CTalbHbIE Oouku-ucnapuread. bouka umeer emxocts 500 1 1
BMemaet 625 xr xnopa. CheM xt0pa ¢ 1 M> GOKOBOIf MOBEpXHOCTH GoueK CO-

crapiser S « = 3 Kr/u, a 60KoBas MOBEPXHOCTH 604KM cocTaBiseT 3,65 M.

Torpa ceem xiopa ¢ 0JHOI 604kH OyIeT paBeH:
q;, =F;-S,, x4 (11.6)

Jns obecrieueHus mogayu xjopa HeoOXOOUMO UMETh B pabOTe pacyeTHOe
KOJIM4ECTBO DOUEK-HCIapUTENeH.

YToOBb! ITOMONHUTH pacxo]] Xjopa U3 OOYKH, €ro NEepeluBaroT U3 CTaHAAPT-
HbIX OaJJIOHOB €MKOCTBIO 55 JI, co3aaBas paspexeHue B Ooukax IlyTeM oTcoca
XJIOp-Ta3a 3KEKTOPOM. JTO MEpOINpPUATHE MO3BOJIAET YBEIUYHTh ChEM XJIOpa 10
5 kr/u ¢ ogHOro OaJUIOHA M, CIEHOBATEIbHO, COKPATHTH KOJIMYECTBO OJHOBpE-
MEHHO JEHCTBYIOIUX PACXOAHbIX OaJUIOHOB.

KomiyectBo 6a/ioHoB, cpabaThiBaeMbIX 3a CYTKU ONPEAEIIIOT 110 GopMmyite:

n =-—— , ur, (11.7)

rae g — cyrouHas notpeGHOCTH xiopa, kr/cyT; E¢ — BMectuMocTs 0ntHOrO

GaJlsIOHa, KT.
B noMenieHuu XJ10paTOPHOH HO/DKHBI HAXOMHMThCS Taloke pe3epBHble Oa-
JIOHBI B KOoJH4ecTBe He MeHee 50% CyTO4HOH MOTPEeOHOCTH.
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Kaxnas 60uka pa3Meliaercs B FOPU3OHTAILHOM IIOJIOKEHHU Ha IuaTdopme
nudepbaatueix BecoB Mapku PII-21113M pasmepom B miane 1700x1400 mm, yTO
obecrieurBaeT BECOBOI KOHTPOJIb Pacxoa Xjopa.

IIpu cyrouHoM pacxoze xjopa 6oliee Tpex Oal/IOHOB IIPU XJIOPATOPHOH Ha-
JI0 IIPEeXyCMaTPUBATh XPAHEHHUE TPEXCYTOYHOTIO 3amaca Xjopa.

OCHOBHOH 3aI1ac XJ1I0pa XPaHUTCS BHE OYUCTHOM CTAHLMH, HA TaK Ha3blBac-
MOM PacXOAHOM CKJIaJ€, pACCYUTAHHOM Ha 15-CyTOYHYIO IOTPEOHOCTH B XJIOPE.

KomyectBo 6a/U10HOB, HAXOAAIIMXCA Ha CKIIaie ONpeneIIeTcs 1o GopMyle:

T T
n, Z—gi‘-————x,un‘, (11.8)
E,

rae T, — komM4ecTBO AHeil XpaHeHHA.

JloctaBka OaJUIOHOB C PacXOMHOTO CKIajia Ha OYHUCTHYIO CTaHLHIO IPOU3-
BOAMTCS 0 Mepe HaIOOHOCTH aBTOMAIIMHOM, 3JIEKTPOKapaMH WIH APYTHMH BU-
JaMH TPaHCIIOPTa.

11.3. Obe33apaxcusanue 600bl CUNbHLIMU OKUCTUMENAMU

CuiibHBIE OKHUCIMTENHU, OKUCIIA 3H3UMBbl OaKTepHaNbHBIX KJIETOK, YOHBAIOT
6axrepun. Jlna obeszapaxuBaHus BOJBI MOXHO IPUMEHATH XJIOp, OpoM, Hon,
JBYOKHCH XJIOpa, COJIM XJIOPHOBATOH M XJIOPHOBATHCTOH KHCIIOT, O30H, NIEpMaH-
raHaT Kauus, NepeKuch Bomopoxa. Haubonblliee pacnpocTpaHEHHE B Ka4eCTBE
06€e33apa)XUBaIOLIUX CPEACTB MONYYHIM KUAKUHA XJI0p M THIOXJIOPUTH! HATPHA U
KaJIbLIUsl, YTO OOBACHAETCA UX OTHOCUTEIBHO HEBBICOKOH CTOMMOCTBIO.

Ipouecc obe33zapakMBaHUA BOJb! CUIBHBIMH OKHCIMTESIMH MPOXOIHUT B
IBE CTYIEHHU: CHauajia obe33apaxxuBaroiuii areHT nud¢yHmupyer yepes o6o-
JIOUKY BHYTPbH KJIETKM MHKPOOPIaHHU3Ma, a 3aTeM BCTYNAET B PEAKLHIO C DH3U-
MaMU BHYTpPH KJIETKH.

Cxopoctb npouecca obe3zapaXKuBaHUs BOABl ONPEJEIAETCS KHHETUKOH OT-
MHUPaHHMA KJIETOK B pe3ylbTare HapylleHHs Merabosn3Ma, HacTyNaroLlero
BCJIEACTBUE OKUCIECHUS IH3UMOB 00€33apa)KUBAIOLUMH ar€HTaMH.

O6was ckopocTh Ipoluecca 00e33apaXUBaHUSA BO3PACTaET C YBEIUYEHHEM
KOHLIEHTpalUK 00€33apa)KHBaIOLIEro areHTa B BOJE, [OBBILICHHEM €€ TeMIlepa-
TYpBl H 1EPEX0JOM 00€33apaXkUBAIOILET0 areHTa B HEAMCCOLMUPOBAHHYIO (op-
My, OCKOJIBKY Ju(dy3us BelecTBa yepe3 000I0UKy KIETKH IPOHCXOIUT ObICT-
pee, 4eM HOHOB, 00Pa3yIOIMXCs [IPH AUCCOLMALIMH JaHHOTO BELeCTRa.

IIpouecc obe3zapaxxuBaHus BOJbI 3aMEIAETCA B IIPHCYTCTBHH CIIOCOOHBIX
OKHUCJIATHCS OPraHMYECKHMX BELIECTB U APYIMX BOCCTAHOBHUTENCH, a TAKKE B IPU-
CYTCTBUM KOJUIOMIHBIX M B3BELIEHHBIX BELIECTB, 00BOJAKUBAIOIIUX OaKTepuu H
MELIAIONIMX UX KOHTAKTy C 00€33apaKMBalOLIUM areHTOM.

Ho 1974 r. npeanonaraiaock, 4TO XJOPHPOBaHUE BOAbI HE OKa3bIBAET BpEl-
HOTO BO3/CHCTBUA Ha 30pOBbe uesioBeKka. OHAKO OBIIO YCTAaHOBIEHO, YTO NPH
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3TOi TexHoJoruu obeszapaxkuBanus 90% xyopa y4acTBYIOT ‘B PEaKLMM OKHCIE-
HUS OpPraHUKH, OKa3blBas GakrepuuumHoe aerctsue, a 10% xyopa Moryr obpa-
30BbIBaTh rajoreHocogepxamiue coenuderus (I'CC), nmpeaniecTBEHHUKOM KOTO-
PBIX ABIAIOTCS T'YMHHOBBIE KHCIIOTHI, (DYJLBOKMCIOTHI, TAHUHBI, XUHOHBI, QeHO-
JBI ¥ T.A. — Beero 6oisee 80 BerecTs.

JKunxuit xy10p, NPUMEHAEMBIH B IIPAKTHKE BOJOIOATOTOBKH, XapaKTEPH3YET-
Cs1 B3PBIBOOIIACHOCTHIO U TOKCHYHOCTBIO, YTO NPEACTABIACT 3HAUMTEIBHBIH PUCK
U1 0GCITY>KMBAIOIIEro MEPCOHANa M HACENCHUs, MPOXKUBAIOUIErO BOIM3H BOJO-
OYMCTHBIX cTaHuui. ITooToMy B HacTosee BpeMs NPOAOJDKAIOTCA IOMCKH METO-
JIOB M PEarcHTOB, MCKIIOHYAIOIMX NPUMEHEHUE KMAKOTrO XJIopa, HO obecneuu-
BAIOILUX HE MEHEE [IPOIOIDKHTENBHYIO KOHCEPBALMIO 06paboTaHHOH BOJBI.

OnmHuM M3 nyTeil pelleHus 3TOH 3ajadyM ABJETCS 3aMEHa JKHIKOTO XJIopa
JpYTUMH NpenapaTaMy, COAEpKAIUMMU aKTUBHBIA XJI0p (AHMOKCUA XJIOpa, XJIO-
pamuHbl). OJHAaKO 3TH peareHThl TaKoke HEOE30MacHb! I OpraHU3Ma YeaoBeKa.
Taxk, THOKCHA XJIOPa OKa3blBAE€T OTPULATEIBHOE BIMAHHE HA IIMTOBHAHYIO Xe-
Je3y ¥ MOXeT ObITh NPUYMHONX BO3HUKHOBEHHA OCTPBIX TOKCHKO30B, a XJIOpaMH-
Hbl 00YCIOBNUBAIOT MyTareHHble U3MEHEHHSA [I€YEHH U IJ1a3.

OpHuUM M3 HampasJieHUi 10 npegoTBpauieHuio obpaszosanusi I'CC B nutbe-
BOH BOJE ABNAETCHA MCIONb30BaHUE 0OJee CHIBHBIX OKHUCIHTENeH M Je3uH(eK-
TaHTOB, HE JAIOLIMX TaKOro N0604YHOro AeHCTBUA.

K Ttakum cpeactsam otHocurcs anokcnn xiopa ClO,, umpoko ucnois-

3YIOWIHICA IPH BOAOHOATOTOBKE 32 pYOEKOM.

HecMmotps Ha To, 4TO JHOKCHJ XJIopa ObLI BIEPBbIE NIPUMEHEH B KayecTBE
CWIBHOTO Ae3uH(uuupyrouero cpeacrsa B konue 30-x ronos XX Beka, OH JIMILIb
HEJaBHO HayaJl IPUMEHATHCS B IPOMBIIICHHOM MaciuTabe.

Jduokcun xymopa mpH OOBIYHBIX YCIOBUAX NpencTaBiier coboit sxenro-
OPAaH)KEBBIH a3 ¢ pe3KMM 3allaxOM, HAOMUHAIOLIUM 3alax XJIOpa, CMEIIAHHOI0
¢ okucnamu asora. ClO, — HeycroifuuBoe coennuenue, npy Temmepatype 30—
50 °C pa3naraercs [0 UEMHOMY MEXaHU3MY, IIpH TeMmnepaType Boiie 65°C unu B
NIPUCYTCTBUH OPraHMYECKUX BELIECTB — CIIOHTAHHO CO B3PHIBOM. B npucyTCTBHM
pasGasuTeseii — uHepTHbIX rasoB Bosayxa (N,, He, Ar) - BepostHocts xe-
TOHAUMY 3HAYUTEIHHO CHIXKAETCS. B NPOMBINUICHHBIX IPOM3BOJCTBAX JOIMYyCKa-

erca comepxanue ClO, B rasoBosaymHoO# cmecu mo obsemy no 10% mpu

OTCYTCTBMHU UCKpBI. X0pomo pacTBopuM B Boae (fo 20 06beM0B C102 Ha OJTHH
00beM BOIbI).

B Hacrosuiee BpeMsa OUOKCHI XJIOpa LIMPOKO MCIOJIB3YeTcs 3a pybexom
JUI OYMCTKM MUTHEBBIX U CTOYHBIX Bod. Tak, B CILA, paborator okono 600 yc-
TaHOBOK a1 00pabOTKH BOABI THOKCHUIOM XJIOpa. AHaJOTHYHBIE YCTaHOBKH
IeicTBYIOT Taioke B EBpone, Mpaune u Sinonum.
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B Haieii cTpaHe JUOKCHI XJIOpa [0Ka HE MCIIOJIB3YeTCs, XOT NPEABapUTEIb-
HBlE HCCIeNoBaHud, mnpoBeneHHble MocBonokananHWInpoexroMm, mokasanu Iep-
CIIEKTUBHOCTB €TI0 IPUMEHEHUS Ha CTaIUAX Ae3HH(EKIMH IIPY BOIONOATOTOBKE.

Juokeun xnopa CIlO, sBnsercs 53¢ pexTUBHBIM Ne3UHPUUHMPYIOLIMM CPEll-
CTBOM, 00/NafaroIUM PALOM IPEUMYILECTB Mepel XJIOpoM. B yacTHocTH, OH 06-
nagaer 6ogee BBICOKMM OaKTEPULMIHBIM M BUPYJIEHTHBIM JA€HCTBHEM, OTCYTCT-
BHEM B NPOAYKTax 00paboTKU KaHLIEPOreHHbIX XJOPOPraHU4YECKUX COCIHHEHUH,
BBICOKUM J1€30JJOPHPYIOLIUM U OKUCIIHTEIbHBIM JEHCTBUEM, YIYy4IIEHHEM Opra-
HOJIENITHYECKUX CBOMCTB IMHUTHEBOW BOMBI, HCKIIOYAET HEOOXOAUMOCTH MEPEBO3-
KH, XpaHEHHUSI U KCIIOJIL30BAHUS 3HAYMTENbHBIX KONUYECTB XXUAKOrO XJIOPa, YTO
HOBBILIAET YpOBEHb OE30MACHOCTH HACENEHHs, NPOXKUBAIOLIEro Ha OmKaimmx
TEPPUTOPHUSIX.

JlMokcua Xjopa MpEeBOCXOJUT TAKKE M APYTHE U3BECTHBIE CPEACTBA, MC-
NOJIb3yeMble AJisi 00€33apaXKUBaHUA U OYHCTKH NUTHEBBIX M CTOYHBIX BOA. B oT-
JIMYHE OT IEPEKUCH BOAOPOAa OH ODECneyuBacT AJIMTEIbHOE M YCTOHYHBOE
o6e33apakuBaHHe BOABI OT BUPYCOB U OakTepuii. [1o cpaBHEHHIO C I'MIOXJIOpPH-

tom Hatpus ClO, Gonee ycToiuns, oGecrieunBaeT BbICOKYIO CTEIICHb OKHCIIE-

HHS OPraHHYECKHX COEAHWHEHHH, TpeOyeT MEHBLIHX pPacXxoAoB Ha 00paboTKy.
Jluokcua xyopa OOBIYHO MONYYAIOT Ha MECTe €ro MOTPeONCHUS XMMHUUYECKUM

pasioxenueM pearentos Ha ocHose xuoputa ( NaClQO, ), ucnons3ys npu stom

JOIIOJIHUTCIBHO )’CTaHOBJ'ICHHbIﬁ PCAKTOP Pa3yI0KCHUA XJIOPUTA HATPpUA U Jajiee
THIIOBOC o6opy11013aﬂne JUIA XJIOPDHPOBAHHUA.

11.4. O30nuposanue 600bl

O30HMpOBaHHE HBIAETCH OJHUM M3 Hauboiee NEPCIEKTUBHBIX METOHOB
IyOOKOM OYHUCTKH NPUPOJHBIX M CTOYHBIX BOA. IPHEeKTUBHOCTH 030HUPOBAHUA
B TEXHOJIOTHYECKHUX IpOLIecCCaX MOATOTOBKH MHUTHEBOH BOJBI JOKa3aHa MHOIO-
JIETHEHN NPaKTHKON NPHUMEHEHUA 3TOr0 METOJa B MPOU3BOJCTBEHHBIX YCIOBHUAX.
O6nanas BBICOKUM OKHMCIUTENbHBIM OTCHLIHAIOM, 030H 00ECIIEYUBAET BO3MOXK-
HOCTb pEeLIeHHs IUMPOKOrO Kpyra TeXHOJIOTHYECKHUX 3a/1a4 M0 OKUCICHUIO MUHE-
PAJIbHBIX M OpPraHUYECKUX 3arpsA3HEHUH - OOECLIBEUHBAHUIO, JE30A0pALUH U
o0e33apaxuBaHmio [24].

[IpakTHyeckoe 3HaueHWEe MMEIOT TPH OCHOBHbBIE CUCTEMBI OJy4eHUs O30Ha:
paboTarolas Ha Bo3ayxe; paboTarouias Ha BO3yxe, 000ralleHHOM KHCIOPOLOM;
paboTaroiias Ha KHCIOpOJe.

B KaXIOM KOHKPETHOM Cily4ae C YYETOM MECTHbIX YCJIOBUH, CTOMMOCTH
IIPOM3BOACTBA KMCJIOPOJa, TPAHCIIOPTHBIX PacX0J0B, dKOHOMHYECKHX ITOKa3aTe-
Jiedl 0 YCTaHOBKE B LIEJIOM peILaeTcs BOINpOC 00 MCIIOIb30BaHUU TOH WIM HHOH
cuctembl. Haubouee MHPOKO NPUMEHSETC CHCTEMa, paboTaroLas Ha BO3AyXe.
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Ilpouecc mosy4yeHus U AajgbHEHIIEro MCHONb30BAHHA O30HA TPAIHLIUOHHO
pa3buBaeTCs Ha 4EThIpE dTama: KOMIPEMUPOBAHHE BO3IyXa; OYUCTKA U 006e3Bo-
’KMBaHHE BO3yXa; CHHTE3 030Ha; PACTBOPEHUE 030HA B BOJE.

OT coBepIlIEeHCTBAa TEXHUYECKOTO PEIUECHHs 3THX JTAalOoB U THIA IPHMEHsE-
MOro o0OpYAOBaHHsA 3aBHCUT HaJEXKHOCTb, JOJIOBEYHOCTb M IKOHOMUYHOCTD
paboThl 030HUPYIOIMX YCTAHOBOK.

Tunopas cxema CHHTE3a 030HA BBICOKOIO JAaBJIECHHMs BKIKOYAET INIyLIMTEIb
mymMa ¢ GWIBTPOM, KOMIIPECCOP C KOHLEBBIM XOJIOAMIBHUKOM, BJIArOOTIC/IM-
Telb, XOJOAWIBHYIO MalIMHYy, OJIOK OCYIIKH BO3[IyXa, PECHBEPbI C)XaToro H
OCYLIEHHOr0 BO3[yXa, O30HATOp, KOHTAaKTHBIHA alIapaT, a TaKXKe ammapar pas-
JIOXKEHHS OCTaTOYHOro 030Ha (puc. 11.1).

Y

Puc. 11.1. Cxema cunTe3a 030Ha OAO «Kypranxummanm:

1 - rmymuTens myMa ¢ GUIBTPOM; 2 - KOMIIpeccop; 3 — TEII00OMEHHUK-PEKYTIepaTop;
4 - oxyamuTenb; 5 - BIarooTAENHTENb; 6 - XONOAWIbHAs MalIMHa I OCYIIKH BO3XyXa;
7 - 630K OCYIIKM BO31yXa; 8 - 030HaTOp; 9 - 670K MUTaHUsA 030HaTOpa; 10 - MOCT KOHTpO-
JIst 3ara30BaHHOCTH MTOMEILEHUs 030HOM; 11 - cucteMa mucnepramuu; 12 - KOHTaKTHBIH
ammapart; 13 - anmapat pa3JioxKeHHs OCTaTOYHOTO 030Ha; 14 - MoCT KOHTpoJIsA BBIOpoca
030Ha B aTMOCchepy

y—;__.l
 —

foo
[

10 11 |12 13 14

Baok KOMIIPEMHPOBAHUSA

Jnsa nopauu BO3JyXa B HallOPHBIX CX€Max LiejIecOOOpa3sHO HCHOJIb30BATh
KOMIIPECCOPbI, 00ECIEUNBAIOLINE OTCYTCTBUE B Ia30BOH CMECH CMa30YHBIX Ma-
TepuaoB. XapaKTepUCTHKA YCTPOMCTB npuBeeHa B Tabn.11.1.

Tabmuna 11.1
TexHHyeckas XapaKTepHCTHKA CTALMOHAPHbIX MOPIIHEBBIX KOMIIPECCOPOB
Tumnsr KoMIIpeccopos

Haumenosanue noka- ["39R17-10/8 | 3C5BII-30/8 3I'TI-20/8 2T'TI-4/5
3aTCiICH

ITpoussoauTens- 10 30 20 4
HOCTb, M*/MHH
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IIpooongicenue mabnuuot 11,1

AGCOIIIOTHOE JaBiie-

HHE, BCaChbIBaHHE, 0,1(1) 0,1(1) 0,1(1) 0,102(1,02)
MITa (krc/cm?), 0,9(9) 0,9(9) 0,9(9) 0,6(6)
HarHeranue, MIla
(krc/em?)

OnexTpoABHUraTesb A-2-101-8B |BCIIK-15-2112] JACK-12-24- | 4A280-10Y3

(tum) ‘ 12V4
MoHocTs, KBT 50 200 132 37
YactoTa BpalleHH, 735 500 500 600
06/MuH
T'abaputHbie pasme- | 2540x1580x | 2925x1700x | 2645x1620x | 2040x900x
PBI, MM x2500 x3020 x2650 x2035
Macca ycTaHOBKH, KI' 2160 7760 5700 3700

Anmnapatsl 060pyIOBaHBl aBTOMAaTUKOM 3aIMUTBl M CHTHAIU3ALMH 10 OC-
HOBHBIM €T0 IIapaMeTpaM.

Kpome mkaga ynpaBneHus, B KOMIUIEKT BXOAUT KOHUEBOH XOJIOMMIBHHK
XTIK, npenHazHayeHHbIH Ui oxnaxaeHus Bozayxa ot 140 mo 30°C. B ciyqae
OTCYTCTBHMA B KOMIUIeKTe xonoauwibHuka XITK MOXXHO IIPUMEHUTE BMECTO HETO
terioooMeHHukH TAK. [[nd criaxuBaHus ITyJbcaluil B BO3AYIIHOH CMeCH Io-
cJie KOMIIPECCOpa M KOHLEBOTO XOJOAHIbHHKA YCTaHAaBIUBAETCS PECUBED.

Annaparypa st BO3AYX0NOAroTOBKH

PecuBeps! (Bo34yXOCOOpHHMKY) NpeJHA3HA4YEHB! U1 BHIPAaBHUBAHUA AaBlle-
HUS COKaTOTO BO3IYyXa, CMAIYEHUs IyJIbCALMiA, a TAKOKE UL OOCITY)KUBAHUA CHC-
TEMBI aBTOMaTU4ECKOI0 PEryIMpPOBaHUA IPOU3BOAUTEILHOCTH KOMIIPECCOPA.

JIy1 XpaHeHus 3a1acoB MOATOTOBICHHOTO OCYLICHHOTO BO3/yXa BTOPOIi pe-
CHBEp B TEXHOJOTMU CHHTE3a 030Ha YCTAHABIMBAETCS NEpe] reHepaTopaMu 030-
Ha. XapaKTepUCTUKA BBITYCKaEMbIX PECUBEPOB NIpe/CcTaBieHa B Tabn. 11.2.

Tabauna 11.2
TexHu4yeckasi XapaKTePHCTHKA PeCHBEPOB

Mapka obopy- | Pabouee nas- | Pabouas Temne- | Pabouas cpena BHyTpeHHUi
JOBaHHA JICHHE, parypa, 00BeM,
MITa °C M
Bl 1,0
B2 2,0
B3,2 0.8 o1-40 °C o BO3ZYX 3,2
B4 +180 °C 4,0
B6.3 6.3
B10 10,0
B16 16,0
B20 20,0
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OcHOBHbIE pa3Mepsl MpuBeAeHb! B Tabn. 11.3.

Tabmuna 11.3
OcHoBHbIe pa3Mepbl peCHBEPOB

Pazme- Mapka pecuBepa
)38
MM Bl B2 B3,2 B4 B6,3 B10 Bl6 B20

900 900 915 915 1000 1000 1100 1260
1800 | 2425 2500 3250 3625 4800 4630 5750
1740 | 3600 4010 4600 4595 5645 5550 6895

850 1160 1200 1300 1500 1900 1900 2300

OSS >

800 1200 1200 1200 1400 1600 2000 2000

Bnarootaenurenu tuna BO npenHasHaueHsl U OTHEICHUS KalelbHOH M
a3p030JbHOM (ha3bl BJIATH M Macijia U3 CXKaToro Bo3ayxa (ra3a) co CTEHEHBIO Bla-
rootaenenns 0,89-0,92.

BnarootzaeneHne OCHOBaHO Ha U3MEHEHMH CKOPOCTH W HAIPaBIICHHs ra3o-
BOTO [OTOKA. BIarooTnenuresid UMEIOT HU3KOE CONPOTUBICHHE U NPAKTUYECKH
He TpeOyroT o0CiyxuBaHHA NPy dKCILTyaTauuu. OTBOJ BOZOMACITHOTO KOHAEH-
caTta [IPOU3BOJUTCSA aBTOMAaTHYECKUM KOHJEHCaTOOTBOJYHKOM.

OHH NPUMEHAIOTCA B IIHEBMOCETAX I rpyboro otaeneHus Buark (1o 90%)
U3 BO3/lyXa WIM B JIMHUAX NOATOTOBKH JUIA ITOC/IENYIOLIEH TOHKOH OYHUCTKH CxKa-
Toro Bo3ayxa (ra3a). Haubosnee 3p(heKTHBHEI IIPU MOCTOSHHBIX A30BBIX [IOTOKAX
(B nMHUAX mOcie KOoMIpeccopoB). TexHuueckas XapaKTEPUCTUKA BIAarOOTHENH-
TeJeii npecrasieHa B Tabn. 11.4.

Tabnuua 11.4
TexHUYECKHE XaPaAKTEPHCTHKH BJIATOOTAEIUTEIei

TexHudeckue mokasa- Mapka 060pynoBaHus
. BO-10 BO-30 BO-100
Pabouas cpena BO3IYX
Pabouee naBnenue, 0,8
Mlla
Pa6ouas Temnepartypa, +35
°C
ITpoH3BOAHTENBLHOCTD, 10 30 100
M>/MHH

Ha puc. 11.2 npencraBmen obumid Bua Biarootaenutened BO, a B
Tabu. 11.5 npuBEEHBl UX OCHOBHBIE Pa3MEpHI.
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OcHOBHbIE pa3Mepbl BJarooTaeJHTe e

Tabnuna 11.5

Pasmepsl, MM Tumn Bnarootnenuresns
BO-10 BO-30 BO-100
L 1550 - 1915 2825
B 320 375 540
I 2 3 4
H 770 770 960
D 219 273 400
12 otB. 223 75 2350
E
—-r A —
id
n]
x
s o P
% g :
A a
f 2125/ \dom.218
550
0603H. HaumeHnoBauue Kosn-Bo I, MM Py, MIla
A Bxonx Bo3myxa 1 125 1,0
b Beixon Bo3myxa 1 250 1,0
B CiuB KOHIEHCaTa 1 50 1,0
r >> 1 G3/4 -
hil >> 1 G1/2 -
E Jlns TepMomeTpa 1 M27x1,5 -
XK g MaHOMETpa 1 M20x1,5 -

Puc. 11.2. Baarootaeanrenas Tuna BO
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XonoauIbHbIE MAalUIMHBl IIPEAHA3HAYEHB! U1 OCYLIKH BO3IyXa METOAOM
OXJIKAGHHA M COCTOAT M3 CJICHYIOIMX alllapaToB: arperata KOMIIPECCOPHO-
KOHIEHCATOpHOro; 0JIoKa TeIUIOOOMEHHHKOB; pECHBEpa; (PUIIBTPa-OCYIIUTEINS,;
cOopHuKka KoHIeHcaTa. OHU COSIHHEHB! MEXKIY CO00H TpyOompoBoJaMH U apMa-
Typoii. TexHHYeCKas XapaKTepUCTHKA arperaToB NpeacTaieHa B Tabn. 11.6.

Tabauua 11.6
Texunyeckan xal PAKTEPUCTUKA XOJIOAHJIbHBIX MALUUH
TexHuuyeckue nokasarenu Mapka o6opynoBaHHs
OB-40-2-1] OB-20-2-0| OB-7,5-2-0 | OB-1,25-2-0

O6BemMHas NPOU3BOAUTENBHOCTD, 250 91,8 26,75 5,76
M/MUH

JlaBnenue, MIla 0,8 0,8 0,8 0,8

[ToTpebnseMas MOIHOCTD, KBT 19,75 12,5 3,17 0,7

Pox Toka IMepemennsii, yacrora 50 I'ny, Hanpsbkenue 380 B
CreneHb OCyImKH +5°C
I'aGapuTHBIE pa3Mepbl, MM:
JUTHHA 5700 4000 3300 2100
IIHUpHHA 905 750 600 650
BBICOTa 1805 1200 1800 600
Macca, xr 3810 1400 600 150

ABTOMaTHyeckue OJIOKH BO3IYXONOAIOTOBKM IPEIHA3HA4YeHbI Ui Iybo-
KOM OCYLIKM M OYMCTKH CXXAaTOr0 BO3[yXa C aBTOMAaTUYECKHM YIIPABICHHUEM,
KOHTPOJIEM TOYKH POCHI OCYIUEHHOIrO BO3XyXa U PETYJIMPOBaHHEM IIpoLecca Io
BJIArOHACBHILIEHUIO OCYIIICHHOI'O BO3IyXa.

BIOKM KOMIUIEKTYIOTCS CHUCTEMOH aBTOMAaTH3alMH, rurpomerpom «baii-
Kaj», aIcOpOEHTOM, a Talke GHIBTPOM IMbLIH.

BbinmyckaroT 610kM HarpeBHOTO M O€3HarpeBHOIO THUIIA.

B Ttabn. 11.7 npuBeneHs! TEXHHUYECKHE XapaKTEPHCTUKU OJIOKOB Harpes-
HOTO THUIA.

Tabmuna 11.7
TexHuyeckas XapaKTepUCTHKA 0JIOKOB HATPEBHOI0 THNA

TexHuUecKue moka3atenu Mapka 060pyaoBaHHs
FOB - 10 BOB-30 BOB-100
ITpou3BOAUTEIBHOCTS, M/MHH 1o 10 1o 30 mo 100
Pacxon Bo3gyxa Ha pereHepauuio, Ms/MHH, He 1,5 4,5 17
Sonee
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Ipooonscenue mabruyor 11.7

Cpena BO3IyX
JlaBnenue Bo3ayxa, MIla

B PEXHME OCYIIKH 0,6-0,8

B peXHME pereHepauuu 0,07
Touka pockl OCyIIeHHOro Bo3ayxa, °C

Ha aicopOeHTe CHIHKaresb MuHYyC 40
Ha aficopOeHTe LEOIUT MHHYC 65
Temnepatypa Bo3zayxa, °C

Ha BXoJe B 6JI0K He BbIe 35
Ha BBIXOJE U3 6JIoKa He Bblme 50
IToTpebnsemas MOIHOCTE, KBT, 9 4 75
He 6osee

Kiacc 3arpsA3HeHHOCTH OCYIICHHOTO BO3AyXa He rpy6ee 1
o FOCT 17433-80

TexHuueckas xapakTepuCTHUka OJOKOB OGe3HarpeBHOro THIA Mapok 395-
229.02 u 395-230.02 npencrasneHa B Tabu. 11.8.

Tabnuna 11.8

Texunyeckasi XapaKTepucTHKa 6,10K0B Ge3HArpeBHOrO THIIA

TexHuyeckue noxaszaTenu Mapka o6opynoBaHus
395-229.02 | 395-230.02
[Tpou3BOAHTENIBHOCTD, M/MHH 1,28 4,00
Pacxox Bo3ayxa Ha pereHepauuio, M /muH, He | 10 20% oT mojaun 10 20% OT moxauu
6onee
Cpena BO3IyX
Hasnenue Bozmyxa, MIla
B PEXHME OCYIIKH 0,6-0,8
B pEXKHMME pereHepaluH 0,03
Touyka pockl ocyIeHHOro Bo3ayxa, °C MuHyc 40
Temnepatypa Bo3myxa Ha Bxone B 6110k (HO- 30
MHUHaJIbHaA), °C
[MotpebaseMas MoHoOCTh, KBT, He BoJee 0,1
Kiiacc 3arpsa3HEHHOCTH OCYIIEHHOTO BO3yXa He rpybdee 1
no F'OCT 17433-80

TenepaTopnl 03042

B Hacrosiee BpEMs MPOMBINUIEHHOCTBIO BBIITYCKAC€TCs HJHpOKI/[ﬁ CIICKTpP
TCHEepAaTOpOB 030HA 3JICKTPOPA3pPsAAHOr0 THIIA. rCHCpaTOPBI O30Ha Nnpe€aHa3Have-
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Hbl JJI1 IOJYYEHHS O30HO-BO3IAYLIHOH CMECH B CTaLMOHAPHBIX YCIOBUAX U3
C)KaTOro OCYLIEHHOrO M OYHLICHHOrO BO3Ayxa. [ 'eHepaTopbl MOryT OBITH HC-
110/1b30BaHBl B HENPEPhIBHBIX TEXHOJOTHYECKHX Mpolueccax. I'eHepaTtop 030Ha
COCTOUT M3 ABYX IEKTPONPOBOJHBIX MOBEPXHOCTEH — JJIEKTPOAOB, PACIOJO-
JKEHHBIX Ha HEGOJIBLIIOM PAaCCTOSIHHHU APYT OT ApYTa.

B T1abn. 11.9 mpencTaBicHbl TEXHUYECKHE XaPAaKTEPUCTHKH Te€HEPaTOpOB
030Ha.

Tabmuua 11.9
TexHuyeckas XapaKTepHCTHKA 030HATOPOB

Texnuyeckue Mapka o6opynoBaHHs
HoKa3aTeay

I1-31 | 1-60 | I1-90 [I1-120|T1-160f I1-222 | [1-379 |I1-514{I1-647) I1-150

IIpoussoau-
TENBHOCTH MO
o30HY, kr/4, | 0,63 1,5 | 2,6 |3,65]| 4,8 6,7 11,5 1 15,6 | 19,6 | 25,8
He MeHee
JlaBnenue
pabouee 0,07 | 0,07 | 0,07 } 0,07 ] 0,07 | 0,07 | 0,07 | 0,07 ] 0,07 ] 0,07
OBC, MIla,
He 6osee

MoIHOCTh
notpebisie- 8 15 35 47 64 88 151 | 203 | 258 | 338
mas, kBT, He
6onee

Pacxojx oxna-
KIAKOILEH 4 7 18 20 25 38 64 82 97 125
BOJBL, M/4, HE
6onee
Pacxox Bo3-
nyxa,Ml/q,He 40 75 | 130 | 235 | 315 | 435 745 [1000|1275( 1670
6osiee

Annaparbl CMELICHHUA osono-sosnymnoﬁ CMeCH ¢ BOJOH

B amnaparax BoJbl 030HO-BO3AYLIHOW CMEChbI0 HauOosiee IIUPOKO IpUMe-
HeTcs MeTol OapboTaXka. Ammapartbl U OOBS304YHAs apMaTypa BBIIOJHEHBI M3
HepxaBetowei cramd. TexHuueckas xapaktepuctuka anmapatoB OBO mpen-
craBjieHa B Ta0i. 11.10.

Tabmuma 11.10

Texuuyeckas xapakrepucruka annapato OBO
3

Mapka annapara O6bem anmnapara, M Beicora H ,mm | Juamerp D,
MM
OBO-1,5 1,5 3400 800
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Ilpooonocenue mabnuyer 11.10

OBO -3 3,0 3500 1100
OBO- 6 6,0 6400 1100
OBO -10 10,0 ' 6900 1400
OBO -15 15,0 8810 2000
OBO -25 25,0 9310 2000
OBO -50 50,0 9460 2800

JU11 KOHTAaKTHBIX KaMep O30HMPOBaHUA 0OJbIIOro 00BEMa, BHIOJIHEHHBIX
U3 Ke1e300eToHa Ha IUTOIIaJKe OYUCTHBIX COOPY)XEHUH, HCIIOB3YIOTCS AUCHEp-
raTopbl Mapku [-300 M-P. Jlucnepratop uMeeT AUAMETP PACIBUIAIOLIETO yer-
poiictea 300 MM, HOMHHAJIBHYIO MNPOIYCKHYIO CIIOCOOHOCTH IO razy 5 M 3
(puc.11.3).

e e e AR
1\&?‘

P 350

115

M24x1,5

Puc. 11.3. Jucneprarop JI-300 M-P:
1 - koprryc; 2 - pacnbUIHTENB; 3 - peryIupyomas uria; 4 - yIoTHAOmas BTYJNKa;
5 - nuck; 6 - npokiIazgka; 7 - BUHT

Annaparu KaTaJIHTHY€CKOro pa3jlo;KeHHs 030Ha

Jns obecrieueHus oXpaHbl OKpYXKaroLiel cpeasl OT 3arps3HeHus BbIOpoca-
MH 030HHOM CMECH IOC/I€ KOHTAaKTHBIX KaMep UCHOIb3YIOT pa3IHYHbIe alaparhl
[0 PAa3OXKEHHIO 030HAa N0 Oe3BpeNHBbIX KOHLEHTpalMil. VI3BeCTHO HECKOJbKO
METOJOB Pa3/OXEHHA O30HO-BO3AYLIHOH CMECH: PEareHTHBIH, TEPMHYECKHH H
TEPMOKATATUTUYECKHIA.

Pa3pabaTbiBalOTCs HalpaBIeHHs CO3JaHHUSI HHU3KOTEMIEPATYPHbIX HpOLEC-
COB OYMCTKM O30HOCOJEPXKAIUUX BHIOPOCOB. YCTaHOBJICHO, YTO BpEIHBIE pac-
TBOPBI COJIEH METAJLIOB NIEPEMEHHOH BaJICHTHOCTH ABJAIOTCS BbICOKOI(D(HEKTUB-
HBIMH JKMAKO(Da3HO-KaTaIUTHYECKUMU CUCTEMAaMM [UIA OYHCTKH Ia3oBbIX Bbl+
OpocoB 030Ha.
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B HacTosilee BpeMs BBIITYCKAIOTCA allaparsl, TEXHHYECKAs XapaKTepUCTH-
Ka KOTOPBIX NpeAcTaBieHa B tabm. 11.11.

Tabmuua 11.11
TexHHYECKAS] XAPAKTEPUCTHKA ANNAPATOB PA3JIOKEHHS 030HA
TexHuueckue nmoxkasaTenu Mapxka 060opynoBaHus
TK-1600 KTO-630
IIpOH3BOAMTENLHOCTD, M /4 1600 630
INoTpebisieMas MOLIHOCTD, KBT 22,5 21
Tun katanusaropa ronkatut [OT ronkanut 'O
Pabouas Temneparypa, °C 90-100 90-100
Cremnenb pa3noxeHus, % 99,5 +0.5 99,5+0,5
Pacuer n noabop 030HaTOPHOro 060pyAOBAHMA,
6JI0KOB KOMIIPEMUPOBaHMSI, BO3YXONOATOTOBKH
YacoByio nOoTpeOHOCTD B 030HE ONPeeNsIoT 1o hopmye:
D-
0., =—£,I‘/‘i, (11.9)
K

rre D - no3a o30Ha (mpunuMaetcs 2-4 /), Q, - vacoBoii pacxox obpabarsiBae-

Moit Bomer, M/1; K - kosdduimeHT Henonp3oanus o30Ha (npunmumaetcs 0,95).
KonuuecTBo 030HaTOpPOB omnpeaesercs o GopmyJe:

N=%,mr, (11.10)

/ o
rae Q03 - €AMHUYHasA IIPOU3BOAUTECIBPHOCTE O30HATOpA IIOA HArpy3kKoH, IIpUHH-

MaeTcst paBHOH 75+5% OT MakCUMAaBHOIA.
Mapky reseparopa o3oHa nogbupatot no 1abn. 11.9. 1o 3toii xe Tabmuue

onpenensercs pacxof Bozayxa (), Heo6X0aMMbIit 1S ero paboTsL.

ITo sToMy pacxoxny Bo3ayxa mo taba.11.1, 11.2, 11.4-11.7, 11.10 noabupa-
eTcs cinenymolee obopynoBanue: koMmpeccopsl (¢ yderom 10% 3amaca mo mpo-
H3BOJUTEIBHOCTH); BIArOOTACIUTENb; XOJOJUIbHbIE MAIIUHBL, ABTOMATHYECKUE
6JI0KM CYIIKH H OYHUCTKHM BO3XyXa; BO3LYXOCOOPHHKHU aTMOC(HEPHOr0o H OCYLIEH-
HOro Bo3ayxa (ZOJDKHBI BMewath 06beM Bozayxa S5—10-MUHYTHOH IIPOH3BOIM-
TEJIBHOCTH KOMIIPECCOPOB); allaparsl KaTAIHTHYECKOTO Pa3jIoKEeHHs 030Ha.
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Pacyer ¥ noa06op KOHTAKTHOMH KaMephbl 030HHPOBaHHUsI 6apGOTAIKHOIO THNA

Eciu pacxon Boawl He mpeBbiaer 250 M3/q, MOXHO HCIIOJIb30BaTh KOH-
TaKTHbIE anlapaThl 3aBoAcKoro usrotosieHus (Tabn. 11.10). O6beM KOHTAKTHO-
ro ammapara MOXHO noxoGpars no ¢opmyiae (11.11). IIpu atom Bpems npebsi-
BaHUA BOJBI B allllapare IpPH NEPBUYHOM O30HMPOBAHUM OIpENE/sIeTCs BpeMe-
HEM OKMCJICHHS Haubolsiee TPyJHOOKHUCIIEMOro BellecTBa (IPHOPUTETHBIH 3a-
rpa3HuTens). OOpIYHO Bpems coctaBiseT 12—16 muH. [Ipy BTOpUYHOM O30HUPO-
BaHHU — 5—8 MUH.

Jist 06pabotku 6onbLInX OOBEMOB BOJBI KOHTAKTHBIE KaMEPhl CTPOAT Ha
IUIOIAaAKe OYHMCTHBIX COOpYKEHHH u3 xene3o0eToHa (puc. 11.4). Ouu BrIOYa-
10T B ce0s TPU OTHENEHUS: PEeKyNEpaLMOHHOE, IIEPBYIO U BTOpPYIO cekuuu. O30-
HO-BO3[yILLIHAsi CMECh OT T€HEPaTOPOB 030HA I0JAETCS B PACIbUIUTENbHYIO CUC-
TEeMY, pacloNaralulyocs B EpBOA M BTOpOM cekuuax. HempopearupoBaBiiuii
030H U3 BEpPXHEH YacTH CEeKUMii C MOMOIUBI0 XUMUYECKH 3aLIHIIEHHOH BO3IyX0-
JYBKM WIH KOMIpeccopa NOAAeTCs B PEKyNePalMOHHOE OTACICHHE.

7 3 4

A /
—dA

]
Z L
2\‘:""_—" === ‘_—'_—‘_—-_—{—‘_—fv
RN
: H
1 5
l
—> c AL o001 \““‘“““‘.““‘““““ —>
o1& I
S| L, 3 L, L, S
L

Puc. 11.4. KourakTHas KaMepa 030HMPOBaHHA 6ap0OTaXKHOIO THIA®
| - mogaya ucxoaHOH BOABL; 2 - peKyHepalHoOHHOE OTAeNeHHe; 3,4 - mepBas 4 BTOpas
CEKIMH KaMepsl; 5 - 0TBOA Bopbl; 6 - pacnpenenutenbHas cucrema OBC; 7 - Bo3gyxomys-
Ka; 8 - MexaHHMyYecKas MelaKa

O0BeM pEKYNEepalMOHHOIO OTAENCHUSA Wp PacCUMTHIBACTC Ha BpeMs

npeObIBaHUs BOJbl B HEM t, =2 mun o tdopmyne:

8 — 10041 209



W = Ouoma 1y M (11.11)

3
rae QnonH - [I0JIHasd MUHYTHasA NPOU3BOAUTEIILHOCTh CTAHIIUHU, M /MUH.

[Tnomans pexynepanoHHOro OTAENIEHU onpeesercs no Gpopmyie:

/4
F, =—Hl M, (11.12)

rae H - BricoTa ciost BOIBI B KOHTAKTHO# KaMepe (IpMHUMaeTCs He MeHee 4,5 M).

KOHCTpYKTMBHO npuHMMas IUMpuHY Kamepsl B =6 M, mmHa
PEKYIIEpPaLIMOHHOTO OTACIECHUS ONPEACINTCS H3 BHIPAXKEHHS:

£,

Lp =—B— s M. (1113)
HUcnonsays ¢popmymsr 11.11-11.13, onpenenstorcs 065eMbl ¥ IIMHBI NEPBOi

M BTOPOH CeKuwii KOHTakTHOM Kamepbl L, L,. Ilpu 5TOM Bpemsa npeGblBaHHs B

NepBOii CeKUMM /, NPUHMMAETCA 4—5 MHH, BO BTOpOH cekuuu ¢, — 8-11 MuH.

OO61was JMHA KOHTAaKTHOM KaMephl ONPEAEIAETCA U3 BHIPAXKEHUA :

L=L,+L+L,+2-§ ,m, (11.14)

rae Benuuuna S (cM. puc. 11.4) npunumaercs 0,5 M.

Jns pacnbUieHUs O30HO-BO3LYLIHOH CMECH B KaMepe UCHOJIb3YIOT IOpHC-
Thie Hepxkasewouue Tpyos mapku [THC-40, ¢ pasmepom nop 40 MxMm. Juamerp
Tpy® 60 MM, niuuHa oxHOro 3nemeHta 800 MM, aKTHBHas IUIOIUAJb PACHbUICHHUA
f =0,075 M”. FIHTEHCHBHOCTb 110/1a4H 030HO-BO3MYNIHON CMECH [ MpUHMMAET-
cst 35-40 m*/u’4. Cucrema pacnpeiesIeHus 030HO-BO3AYLUHON CMECH NIPHBEAEHA
Ha puc. 11.5.
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Puc. 11.5. Cucrema pacnpeaejieHHsi 030HO-BO3yLIHOH CMeCH

ITpu nmoaaue 030HO-BO3MYIIHOH CMECH B KOJIMYECTBE, PABHOM Pacxoly BO3-
Hyxa renepatopa 030Ha (J , He06X0AMMOE KOJIHYECTBO TPYO COCTABUT:

Aﬂ.z—glgun. (11.15)

i-f

[lpu wupuHe kamepsl B =6 M Ha OQHO OTBETBIEHHE PACIBLIUTENHHOM
CHCTEMBI MPUXOJUTCA M MOPUCTHIX TpyO. 3ajaBasch LIaroM MexJy OTBETBIIE-

HUSIMU (l = 0,3-0,6 M) onpenenseTcs KOJIUYECTBO OTBETBIICHHIA:

_L+Q

N
0 !

, LT, (11.16)

OOuiee KOJIMYECTBO MOPUCTHIX TPYO MpH BbIOPaHHOM ILare MExAy OTBETB-
JICHUSAMHU PacCYMTHIBaeTCs no Gopmyne:

N:=N,-n,ur (11.17)

! 2 1 2
B cnyuae N; > N; war ymenswator, npu N < N - yBennuusator wis

1 2
JOCTIKEHHs IIPUMEpHOro paBeHcTa Mexay Nyu Ny .
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Pacyer 3:xeKkTOpa

B HEKOTOpBbIX CiIy4asxX LieJiecooOpasHO Iyl NOAAYM M CMELIEHHUS O30HO-
BO3IYLIHOM CMecH C 00pabaTblBacMOH BOJOH HCIIONB30BATh KEKTOPBL. DDKEK-
TOp PacCYMUTHIBAETCA [0 METOJHKE, IPUBEAEHHOMN B [25]. Cxema 3xekropa npexn-
cTaBieHa Ha puc. 11.6.

?p dlblx
o,=45° d a,=4-5°
N d,
Ql-> ’ — Q ,p
I‘-'l' lr IK
«,=14-15°

Puc. 11.6. Dxexrop

Onpegnensercs 06beMHbI KO3 GULHEHT Mycka 10 BEIPAKEHHIO:

)

, (11.18)
0,

rae QB - 00BeMHBI pacxoj MMoJCcachlBaEMON O30HO-BO3AYIUHOH CMECH, Mc;

Qp - 06BeMHbIii pacxoa paGoueit cpejibl 06pabaTbiBaeMOii BObI, M/C.

d
Ilo rpaduky Ha puc. 11.7 npu d—r =1,75 onpenenserca cooTHoLIEHHE:

c

AP, =4, (11.19)
AP

p

rae d, -AMameTp Kamephbl CMelleHHs (TOpJOBUHA 3kKeKTopa); d, - JMaMeTp
BBIXO/IHOI'O CEUEHHs COILIA DKEKTOpa.
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Puc. 11.7. bespasmepHbie pa6oyne XapaKTepHCTHKH AR: / APP BOJOBO3AYIIHBIX

9)KEeKTOPOB, nNocrpoeHHble Mo Metoauke E.JI. CokosoBa u H.M. 3unrepa
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Benuunna AP, onpenensercs no gpopmysie:
AP, =P, - P, MIla, (11.20)

raoe P - JIaBJICHUEC CMECH Cp€d Ha BBIXOJE H3 IXKCKTOpa (IlaBJIeHI/[C C)KaTHJI);

c
PH - NaBjIeHHE 030HO-BO3AYIHOM cMecu nocine o3oHartopa (0,06-0,1 MIla).

Benuunna APp omnpeaensaeTcs M0 ypaBHEHUIO:
APp = Pp - P, ,MIla, (11.21)

rne P - naenenue pa6oueil cpenbl (06pabGaThiBaeMOi BOAbI) MEPEA IKEKTO-

P
poM, MI]a.

Hcnone3ys ypaBHeHus (11.19-11.21), MOXHO oONpeneauTh BETHYUHBI
AP, u P.:
AP, =APp-A , MIla; (11.22)
P =AP - P ,MIla. (11.23)

Ilpu pasnennn P, o6bem ra3o00pasHoil cpelsl Ha BBIXOAE M3 MKEKTOpPA

COCTaBHT:

O = ——————Qﬂ(;i‘;f) ,Mle, (11.24)

rae P, =0,1 MIla — arMoc¢epHoe nasieHue.

OO61wHii pacxol CMECH CpeJl Ha BBIXOAE U3 IXKEKTOpa COCTaBUT:

0, =0, +0 . ¥l (11.25)

JnaMeTp coIlia MKeKTopa onpenensercs no popmyne:
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4.0,

d =1 S (11.26)

c 2AP 0,5
p-f-[ "J

C

\

rae f - BeIMuMHa, npuHuMaeMas 0,95; P - mwioTHoOCTh paboyei cpen! (BOABbI).
JuameTrp kamMepbl CMELICHHS ONPENEeNAEeTCs 110 BEIPAXKEHHUIO:

d.=175-d, ,m (11.27)

Jlmua ceo6oauoii crpyu (npu Uy < 0,5) cocrasur:

I, =312-d,(,/0,083+0,76-U, —0,29), (11.28)

IluaMeTp CTPYHU Ha BXOIAC B KaME€py CMELICHHUd, T.€. HA PACCTOSTHUH l e OT

BBIXOQHOI'O CEYCHHUA COILIa l ¢ » BBIMHCIACTCA 110 (bopMyne:

d, =3,4-d.4/0,083+0,76-U, , m. (11.29)

JuameTp BXOoAHOro TpybompoBoja NOJAYM KUAKOCTH IPU CKOPOCTU
V' < 2m/c onpepensercs no gopmyine:
p pMY.

M. (11.30)

ﬂHaMCTp BBIXOJHOI'O prﬁonposoua CMECH ra3-)XUAKOCTb ONpPEeACIACTCA U3
BBIPaXXCHUA:

dgox =1|——= , ™. (11.31)

Juamerp narpyOka HOABOJA 030HO-BO3AYLIIHONH CMECH PaBeH:
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d03 = 4 : QB > M, (1132)

rae V, - ckopocts aBwkenns ra3oBoii cpensl (npuruMaercs 15-20 m/c).

Zlm»ma KaMepbl CMELIEHHUS ONPEAE/ICTCA 110 COOTHOICHHIO!

I =(6-10)-d_, (11.33)

JUIMHA KOHYCA:
[ =(6-7)-(dgyx —d.). M (11.34)

JUIMHA COILTA:
[,=(0,.8-09)-d ,m (11.35)

216



I'naBa 12. I'eHepaibHblie NJaHBI H BLICOTHBIE CXeMBI COOPY:KEHHUH
CTaHUHH BOJONOATOTOBKH

12.1. Buibop nrowaoku

BriGop miomanku Ans CTPOMTENbCTBA BOAONPOBOJHBIX OYHUCTHBIX COOPY-
XKEHHH, a Taloke pa3MelleHHe Ha Hell OTIENbHBIX COOPYXEHHH TUKTYIOTCS CHe-
LUMGPHUKON TEXHOIOTHH, OXPAaHHBIMH MEPONPUATHAMM, YCIEIIHOH JKCILTyaTauuei
NOCTPOEHHBIX COOPYXEHHH, SKOHOMMYIHOCTHIO M T.1. Pa3mepsl BbIOpaHHO#H 1wi0-
IIaAKH JOJDKHBI IIPENyCMaTpMBaTh HE TOJBKO YAOOHOE pasMelieHHe BCEeX OC-
HOBHBIX M BCIIOMOTaTE€/lbHBIX COOPYXKEHHH CTaHLUH, KOMMYHHKAaLUHWi, HO U BO3-
MOJHOCTb MX PacIUMPEHHA NPH JajibHeWIleM pa3BUTHHM cTaHUuH. Kpome Toro,
IpH BbIOOpE IUIOMIAJKH ClEfyeT MpPelyCMaTpUBaTh BO3MOMHOCTH OpraHH3aluit
30HBI CAaHUTAPHOH OXpaHbl, pelleHue Haubosiee IKOHOMUYHOM IMOJa4YU BOJBI OT
HCTOYHHUKA BOJOCHAOXEHHA K CTaHLIUM M OT CTaHLMH K MECTaM BOJOINOTpedIe-
HHA, a TaKke Haubosiee palMOHAJBHOE PELIEHHE SHEProCHAOKEHHA CTaHLMH,
NOABE3AHBIX MyTeH, NUHUHA paguoTenedoHHOH cBA3U U T.A. C 3KOHOMUYECKOH
TOYKM 3PEHHS OYMCTHBIE COOPYXKEHMA CIEAYET PAaclojararb B HENOCPEICTBEH-
HOH 6iM30CTH OT BOJO3aDOPHBIX COOpDY)XEHHH H HACOCHBIX CTaHLHUH IIE€PBOTO
noxbema. [Ipy pacmonoxeHuy IUIOMAJ0K BOIM3H BOZOEMa OTMETKY 3€MIIH HaJl-
J€XKUT NIPUHUMATh He MeHee YyeM Ha 0,5 M Bblilie rpebHA BOJIHBI IPH MAKCHMAJIb-
HOM YpOBHE BOJBI B BojoeMe. Penbed ruromanku Ro/pkeH obecreyuBarh caMo-
TEYHOE JBHXXEHHE BOJBI I10 LEU OYUCTHBIX COOPYXKEHUI IIPU YCIOBHU MX Hau-
MEHBILETO 3aray0IeHus U HaMMeHblIero o0beMa 3eMIIIHBIX PaboT, a TaKoKe Jier-
KU OTBOJ M cOpOC JIMBHEBBIX H TaIbIX BOJ, a8 MPH HEOOXOAUMOCTH U NPOMBIB-
HbIX BOA. ' pYHTBI NOJDKHBI COOTBETCTBOBATh BCEM CTPOUTEIBHBIM TPEOOBaHUSAM.
Jist 3armyOsieHHBIX COOPY)KEHMH, M3 KOTOPBIX BO3MOXKHO IIPOCAYMBAHUE BOJBI,
HeXeJlaTebHbl JIECCOBBIE IPYHTHI, @ TAKXKE U BBICOKOE CTOSHHE TPYHTOBBIX BOJ.
IIpu HanMyMU rPYHTOBLIX BOX B IPOEKTaxX CIELyeT NPHBOAUTH AAHHBIE O KOJIE-
06aHHH MX YPOBHEH B €CTECTBEHHOM COCTOSHHHM W COCTaBJIATH NPOrHO3 M3MEHE-
HHs yPOBHEH IPU CTPOMTENBCTBE U IKCIUTyaTallMd COOPYXKECHHH, Ha OCHOBAHHHM
KOTOpPOrO [JOJDKHBI YCTaHABJIMBAaTbCA PACYETHBIE YPOBHM IPYHTOBBIX BOA A
OT/JEIBHBIX 3AaHUN H COOPYKEHHUI.

12.2. I'enepanshwlli naan cmanyuti 6000N0020MOBKU

B cocTaB BOZOOYHCTHBIX KOMILIEKCOB BXOSAT:

1. OCHOBHbIE TEXHOJOrMYECKUE (OUUCTHBIE) COOPYNKEHUsA: BXOIOHBIE YCT-
poiicTBa; oTcTOMHUKM (OcBeTiIMTENH) U GUIBTPBI (JUIA ABYXCTYIEHYATOH OYHMCT-
KH); KOHTAKTHbIE OCBETAMTENU (11 OAHOCTYNEHYAaTOH OYMCTKH); PEAreHTHOE
X03SHCTBO; XJ1I0paTOpHas CO CKJIaIOM XJIOpa.

2. BcnioMoraTesnbHbIE 3AaHUA W COOPYXKEHHs: pe3epByapbl YHMCTOH BOJbI;
ciyeOHBIH KOpIyC (/1 CTaHUMi MPOH3BOAUTENLHOCTRIO 50000 M’/cyT 1 60-
Jiee); HaCOCHasA CTaHLMA BTOPOTO MOAbEMA; NIECKOBAs IUIOILAIKA.
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Kpome Toro, Ha Iuionaike CTaHUMi MOT'YT pa3MeLIaThCs: KOTeabHas; Oaru-
HA 1J1s IPOMBIBKM (MIBTPOB WIIM KOHTAKTHBIX OCBETIMTEJEH; OTAENBHO CTOs-
U1as NPOXOJHAsA; COOPY)XEHMs I I[OBTOPHOIO MCHOJNB30BaHMA BOJIBI IIOCJIE
[POMBIBKH (DMIIBTPOB; COOpYXEHHs 00pabOTKM OCajKka OTCTOMHHUKOB (OCBETIMTE-
JIeit); COOpYXEHHT N0 00paboTKe MPOMBIBHOM BOJbI KOHTAKTHBIX OCBETIHUTENEH.

Jns cocTaBieHUs IeHepabHOIO IUIaHa MO NPUHATOH CXeME OYHMCTHBIX CO-
OpYXXEHUI1 BOJOIPOBOAA HYXKHO MUMETb IUIaH Y4YacTKa C TOPU3OHTAAMH B Mac-
wrrabe 1:500. Ha reHepanbHblii [U1aH HAHOCAT: OCHOBHBIE TEXHOJIOTMYECKHUE CO-
OpYXXEHUA; BCIOMOTaTesbHbIE COOPYXKEHUA (CKIaJbl PEareHToB, (QUIBTPYIOLIMX
U APYTHX MaTepHaloB, XpPaHWIUI PaCTBOPOB PEarcHTOB, COOPYXKEHHUM 11 pere-
Hepaluuu 4 000pOTa NPOMBIBHBIX BOJ, IOJACYLIKH OCaJKa, IECKOBOTO XO3iHCTBa,
JJIEKTPUYECKHX MOACTAHLMMN, OTONUTENBHBIX KOTEIBHBIX H T.II.); OCHOBHBIE IIyTH
Y KOMMYHHKALMU (HOPOTH, TMHUM TPYO, KaHANIBI, IMHHU IEKTPOIIEPEAAuH 1 Ap.).

Bce 30aHHA M COOpYXEHUS 00eCIeYMBaIOTCS MOJBE3AHBIMU U TEIIEXOHBI-
Mmu JopoxkaMu. llIupuHa mpoexux NOpor NpuUHUMaeTcs 5,5 M, 3aKpyriaeHus
[pH CONpsKEHMH Jopor — He MeHee 8 M. IIpoxobl HA COOPYXEHHAX HOJKHBI
6nrTh mupuHON He MeHee 0,7-1,0 M. K konoanam u kaMepaM, B KOTOpBIX yCTa-
HOBJIEHb! 3aABIXKKM auamerpoM 600 MM u Oonee, nommkeH ObITE obecrieueH
NOABE3] ABTOMALIHH.

OcCHOBHBIE OYHCTHBIE COOpYxeHHs [26] B 3aBHCUMOCTH OT NOJIHOH NMPOU3-
BOJMTENBHOCTH OYMCTHOM CTaHLMU MOTYT PaclofiaraTthCs OTAEIbHBIMH GlIOKaMu
i 00beJUHATECA. B OCHOBHOM 34aHHM OYHCTHOH CTaHIMH JOJDKHBI OBITH Tpe-
JYCMOTPEHBI ITOMELIEHUS A1 XMMHYECKUX, OaKTepHOJIOTHYECKHX U IHApoOUO-
JIOTHYECKHX J1a00paTopHii 0 KOHTPOJI KayecTBa BOABI C MOACOOHBIMH HOMe-
LICHUAMH, NOMEIIEHWAMH [UI1 paboThl NepcoHaNa CTAHUMH (IHCIETYEPCKHE,
KJI1aJIOBbI€, rapJepoOsl, AyLIeBble, BEHTKaMephbl, MACTEpCKUe U JIp.).

OTCTOMHUKH M OCBETJIMTENIH CO B3BELICHHBIM OCAJKOM IpYMIHUPYIOTCA B
ojuH, 1Ba U 6osnee 610Kk0B (Ha KpymHbIX craHuusAx). Kameps! xionseoOpa3zoBa-
HHSA, B 3aBUCHMOCTH OT UX THUINA, MOTYT ObITb KOHCTPYKTHBHO OOBEOMHEHBI C
OTCTOHHUKAMU WIH YCTPOEHbI B OTACHBHbBIX OJIOKaX — CO CMECHTEIAMHU H COOpY-
KEHUAMU PEareHTHOro XO3:HCTBa.

Cxitazibl peareHToB 0OBIYHO YCTPAUBAIOT HEMOCPEACTBEHHO HNPUMBIKAIOIIH-
MM K 3[aHHMIO PEareHTHOro xossicrBa. Ckiafbl )KMAKOIO XJIOpAa YCTpauBaloT B
OTAEJIbHBIX IIOMELUCHHAX.

[Ipy pa3paboTke OYUCTHBIX COOpPYXEHUH BOJONPOBOJA CIENYEeT Ipeny-
CMaTpHBaTh Pa3MELICHHE B OJHOM 3/IaHHH IOMEILECHUH, CBA3aHHBIX OOLIUM TeX-
HOJIOTHYECKHM IPOLIECCOM: PEareHTHOrO XO3SHCTBAa, OCBETIMTENEH, (QUIHTPOB,
HAaCOCHBIX CTaHLHUH, 3NEKTPOYCTPOICTB, MOACOOHBIX ¥ OBITOBBIX OMEILEHHH U Ap.

PaccTosiHHE MeXIy COOPY)KEHUSIMHU pelIaeTcs B 3aBUCHMOCTH OT MX Ha3Ha-
YyeHus, NTyOMHbI 3aJI0KEHHUS, XapaKTepa IPyHTOB U criocoba npou3BoCTBa paboT.

CTpyKTypa BO3MOXKHBIX KOMIIOHOBOYHBIX PEIUEHUH CTAHUMH OYUCTKH BOJIBI
[0 ABYXCTYIIEHYaTON CXeMe NpHBeAeHa Ha puc. 12.1, a mo omHOCTYNEHYaTOH
cxeMe — Ha puc. 12.2.
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Puc. 12.1. CTpyKTYpa KOMIIOHOBOYHBIX pellleHHH CTaHUH 0YHCTKH BOABI
110 IBYXCTYMEHYATOH cXeme (CTAHLHH MPOM3BOAUTETLHOCTHIO 50 — 200 Thic. M/cyT):
a - BApHAHT C BUXPEBBIMH CMECHTEIIMH; 6 - BADHAHT C KOHTAKTHBIMH KaMepaMH;

B - BapHaHT ¢ MUKpo¢wisTpamu; BP-2 - 6710k peareHTHOro X03sicTBa Ha 2 OCHOBHBIX
peareHta; BP-2' - 6710k peareHTHOro X03sicTBa Ha 2 JOTIOJHUTENBHBIX PEareHTa;
BP-3 - 6110k peareHTHOro X034icTBa Ha 3 IOMONHUTENbHBIX peareHTa; I'. K. - riaBHbIi
xopmyc; B. C. - 610k BXOAHBIX YCTpO#CTB ¢ BuxpeBbIMU cMecHTelsimu; K. K. - 6ok Bxon-
HBIX YCTPOHCTB C KOHTAaKTHBIMH kaMepamu; M. @. - 6710k BXOJHBIX YCTPOHCTB €
MukpoduneTpam; 3. @. - 3an ¢punetpos; C. K. - cinyxeOHbIiH Kopmyc

a [Bp2 ] 6 [ 52 | BP3 |

TK. TK. CK.

B I BP-2 r [ P2 | BP3 |
K. CK. rK. ‘ CK.
L L

Puc. 12.2. CTpyKTypa KOMIIOHOBOYHBIX PellieHHH CTAHUMH 0YHCTKH BOAbI
[0 OQHOCTYIEHYATOH cxeMe (CTAHLHUH MPOU3BOAUTEIbHOCTLIO 50 - 200 ThIc. M3/cyr):
a, 6 - BapHaHTHI ¢ 6apabaHHBIMU CETKaMH; B, T - BAPHAHTHI C MUKPOQHILTPaMHy;
BP- 2 - 610K peareHTHOro X034iCTBa Ha 2 OCHOBHBIX peareHTa; BP- 3 - 6510k peareHTHOro
XO3AHCTBa Ha 3 TOMOJHUTENbHBIX peareHTa; . K. - rnaBHbIi kopmyc (KO) ¢ BXoaAHBIMH
yctpoitctBamu; C. K. - cimyxe6HBIi KopIryc
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PacxomHble CKIajabl ULl XPaHEHUS CHIBHOICHCTBYIOILUX SJIOBHTBIX Be-
LIECTB (XJ10p, aMMHaK U JIp.) Ha TEPPUTOPHU BOJOIPOBOJHBIX COOPYXEHUH HaJ-
JIEXKUT pasMeliaTh OT NPOU3BOJCTBEHHBIX 3[aHMH M COOPYXKEHHUH, HE OTHOCH-
IIUXCA K CKJIAJCKOMY XO35/CTBY, C IOCTOSHHbIM HpeObIBaHUEM JIIOJEH, Ha pac-
CTosiHUM He MeHee 30 M; OT XWJIBIX, OOLIECTBEHHBIX U NPOU3BOJCTBEHHBIX 37a-
Huil (BHe mwiowaaky) npu xpaHenud CJISIB B cTanMoHapHBIX €MKOCTSAX (LMC-
TepHaX, TaHkax) - He MeHee 300 M U NpU XpaHEHHH B KOHTeHHepax wiu Oaio-
Hax - He MeHee 100 M.

BozonpoBoAHbIE COOPYKEHHUS HOJDKHBI OrpakaaThes. JUid IOmanoK CTaH-
LM BOJOMOJATOTOBKM, HACOCHBIX CTaHLMif, pe3epByapoB M BOAOHANOPHBIX Oa-
IIEH C 30HAMH CaHUTAPHOW OXpaHbl [IEPBOTO Mosca CIeLyeT, KaK NPaBUIIo, CO-
OpYXaTh TJIyX0e€ OrpaxJeHHe BhICOTOH 2,5 M. JlomyckaeTcs npenycMaTpUBaTh
Orpax<ieHue Ha BbICOTY 2 M - Imyxoe ¥ Ha 0,5 M - U3 KoJroueil MPOBOJOKU HIIH
METUIM4ECKOH CETKH, IIPH 3TOM BO BCEX CIIydasx JOJKHA NPEIyCMaTpUBATHCS
KOJIIOYask IPOBOJIOKA B 4—5 HUTEH Ha KPOHIUTEHHAX C BHYTPEHHEH CTOPOHBI OI-
paxaenus. OrpaxaeHue IO0JDKHO ObITH NMPSIMOJIMHEHHBIM, 0€3 M3IMIUHHX W3TH-
60B U BbICTYNOB. [IpHMbIKaHHE K OTPaXAEHHUIO CTPOSHUM, KpOME NPOXOJAHBIX U
aJIMMHUCTPAaTHBHO-OBITOBBIX 31aHHUH, HE JOIYCKaeTCs.

OrpaxieHHEe HACOCHBIX CTaHIMH, paborarouux 6e3 paspsiBa CTpyH (Tpu
OTCYTCTBHU PE3€pBYapoB), H BOJOHANOPHBIX OallleH C IIyXWM CTBOJIOM, PacIio-
JIO)KEHHBIX Ha TEPPUTOPUU NPEINNPHUATHH HIM HACENEHHBIX IYHKTOB, a TaKXKe
HIJJaMOHAKOIHMTENEH CTaHUMH BOJONOATOTOBKY MOXHO HE IPeNyCMAaTPUBATh.

Ha rmuromaaxax BOJOHNPOBOIHBIX COOPYKEHHH B Ipelenax 30Hbl CaHHTap-
HOM OXpaHbl NEPBOro N0sCa JOJDKHBI OBITH NPEIYCMOTPEHB! TEXHUYECKHE Cpel-
CTBA OXpaHbl: 3alpeTHas 30Ha WHMpHHOM 5—10 M BAONL BHYTpEHHEH CTOPOHBI
Orpax<JeHus IUIOIIAAKH, OOHECeHHas KOJoYei IPOBOJIOKOH Ha BbICOTY 1,2 M;
TpoIa HapsJaa BHYTPH 3alpPETHOM 30HBI LIMPUHOM 1 M Ha paccTosiHUHM 1 M OT or-
paxKIeHHUA; CTOJNOBI-yKa3aTelH, ycTaHaBlIMBaeMble He Oonee ueMm dyepe3 50 M,
0603HayaroNnMe IPaHHLBI 3a[IPETHOM 30HBI; OXPAaHHOE OCBELIEHHE 10 EPHUMETPY
OrpaXJCeHHA; 110CTOBasA Teae(OHHas CBA3b M ABYXCTOPOHH:ASA JJIEKTPO3BOHKOBAs
CUTHaIM3aLHMA [I0CTOB C JUCIETYEPCKHM IIyHKTOM HJIM KapayJbHbIM [IOMEILCHHU-
€M, KOTOpO€ IIPelyCMaTpUBAETCA Ha 0CO00 OTBETCTBEHHBIX BOJIOIPOBOAAX.

I'panyLia IepBOro Mosica 30Hbl BOAOMPOBOAHBIX COOPY)KEHUH JOJDKHA COB-
NajaTh C OrPaXKJACHUEM IUIOIAAKHU, DU ITOM PACCTOSIHHE OT CTEH pe3epByapoB
¢GuIbTPOBaHHOM (MUTHEBOH) BOABI, GUILTPOB (KPOME HAMOPHBIX), KOHTAKTHBIX
OCBETJIMTENEeH C OTKPHITOH IMOBEPXHOCTHIO BOABI CIEAYET NPUHUMATh HE MEHee
30 M, OT CTE€H OCTaIbHBIX COOPYXEHHIl M CTBOJIOB BOJOHANOPHBIX OalleH - He
MeHee 15 M.

Teppuropus BOJONPOBOAHBIX COOPY>KEHUH MOMNEKUT 03€/IeHeHUI0. B npo-
eKTe  O3€JECHEHHs  CleflyeT  MaKCUMaJbHO  HCIIOJb30BaTh  JAPEBECHO-
KyCTapHUKOBBIE HACAXKICHHUS.

K 30aHUAM M COOPYXXEHHUSIM BOJOIPOBOJA, PACIOJIOKEHHbIM BHE HACEJEH-
HBIX IIYHKTOB U NPEIIPUATHH, CIeoyeT NpeayCMaTpUBaTh MOABE3bI U IPOE3 bl
¢ 00JIerYeHHBIM YCOBEPILEHCTBOBAHHBIM ITOKPHITHEM.

Ilpu penieHMH reHepanbHOro IUIAHA HEOOXOJMMO oOpalaTh BHHUMaHHE Ha
B3aUMHOE PacloJOKeHHe OTACIBHBIX COOpY)XeHHH. B 3aBHCHMoOcCTH OT pa3smepa
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IJIOIIAJKH, OTBOAMMOIL 110]] BOXOMPOBOHBIE OYHUCTHBIE COOPY)KEHHS, HX THIa U
MECTHBIX YCJIOBHH MOTYT ObITh Pa3/IMYHBIE BADHAHTH! KOMIIOHOBOK.

CrienMa3MpoBaHHbIMU [IPOEKTHBIMHM OpraHU3alusiMH, paboTarommmu B 00-
JIACTH BOJOCHA0MXEHUA, pa3paboTaHbl U NEPHOAHYECKH OOHOBIAIOTCS THIIOBbIE HPO-
€KThl CTaHIMI OYMCTKH. B npoexrax mpemycMoTpeHa palMOHAIbHAs OIOKMpOBKa B
OJIHOM 3/IaHHM IIOMEILECHUH, KOTOPBIE CBA3aHbl OOLIMM TEXHOJIOTMYECKHM IIpOLiec-
COM (pEareHTHOE XO3SHCTBO, OCBETIIMTENH, (HIBTPbI, HACOCHBIE CTaHLMH, IT0ACO0-
HbIE NOMEILEHUS, OBITOBBIE MOMELICHUS U Jp.). B TUNOBBIX MpoOeKTax CTaHiuil BO-
JOMOATOTOBKY I MOHTaXKa COOPY)KEHU IIMPOKO MPUMEHAETCS COOPHBIH JKene30-
6eToH, MpHU pa3pabOTKe MPOEKTOB 3[AHMIA CTAHLIMI UCIONB3YETCs CTAHAAPTHAS CeT-
Ka [POJIETOB, IPHHATAA B IIPOMBIILUIEHHOM CTPOUTEIBCTBE.

OO6beMHO-TUIAHUPOBOYHbIE U KOHCTPYKTHBHBIE PELUCHHS 3[aHMIl U COOPYXEeHHit
JIOJDKHbI 00€CTIeYMBATh BO3MOXHOCT BO3BEACHUA HX HHIYCTPUAILHBIMU METOJAMH.

Ilpu paspaboTke reHepanbHOro IUIaHa CJEAYeT IOMHMTh, YTO B3aUMHOE
PAcIoNOXKEHHE COOPY)KEHUIt NOJDKHO 00ecreyuBaTh: BO3MOXHOCTb CTPOUTEINb-
CTBa IO OYepe]sM, BOZMOXHOCTh JAIBHEHIIEr0 pacUIMpEHHUs, MHHMMaJbHYIO
NPOTSHKEHHOCTh KOMMYHUKALMH U JOCTYITHOCTB JUIS PEMOHTA U 00CTyKHBAHUA.

Ha puc. 12.3 npuBoauTcs reHepanbHblil IUIaH OYMCTHOHN CTaHLUH IIPOHU3BO-
auTenbHOCTBI0 100 ThiC. MY/CyT.

Ha reHepaibHOM IU1aHE HaHECCHbl OCHOBHbIE, TEXHONOTHYECKHE M BCIIOMOra-
TENBHBIE COOPY)KEHUA C JHHHUAMH TpyOonpoBoioB. CTaHUMA COCTOMT M3 IBYX CTY-
HeHeH OYUCTKU. B KauecTBe OYUCTHBIX COOPYXKEHHI MEPBOH CTYNECHU IPUHATHI ro-
PH3OHTAIbHBIE OTCTOMHMKM; BTOpas CTYIEHb OYMCTKM IPEJCTaBJI€HA CKOPBIMU
¢wipTpamu. B cocTaB ouMcTHOro 6/0Ka WIM IVIABHOTO KOPITyCa CTaHLMM INpemy-
CMOTpEHbI TAKOKE U BXOAHBIE YCTPOMCTBA. B 3aBUCUMOCTHU OT KayecTBa BOJbI HCTOY-
HUKa BXOZIHBIE YCTPOHCTBA MOTYT OBbITh B TPEX BapHaHTaX: IIPH OTHOCHUTENBHO MaJo-
3arps3HEHHBIX MCTOYHHMKAX CICAYET NMPUMEHATh CTaHLMH OYMUCTKM BOABI C BUXpeE-
BbIMH CMECHTE/IMH; IIPH HAIWYUM NPUBKYCOB M 3allaXxOB, NPEBBILAIOIINX HOPMY
(Gonee mByx 6a/UIOB) U HEOOXOMMMOCTH GOJIee CIIOXKHOM 00PabOTKU BOIb! IPHUMEHS-
€TCsl KOHTaKTHas KaMepa; IPU MOBBIIICHHOM COJEpPXKaHUM IUIAHKTOHA (TIPU CpEHe-
MeCsYHOM conepxanuu cBbiie 1000 kietok (UTOIUIaHKTOHa B 1 MJI BOJBI U IPO-
JOJDKUTENIPHOCTH (QIBETEHUS)» HE MEHee OJHOIO MeCsla) NPUMEHSeTCs CTaHLMs C
MuKkpo¢mwibTpamMi. OCHOBHBIM U HauboJiee pacrpOCTPaHEHHBIM PELIEHUEM SBIIETCS
BAPUAHT C BUXPEBbIMH CMECUTEIIMH. [IpUBEICHHBIA I€HIUIAH HOCHT MPUMEPHbIH
XapaxTep KaK B OTHOLUCHHMH IUIAHUPOBKH, TaK U KOMIIOHOBKH COOPYXEHHIA.

Ha puc. 12.4 npuBeneH reHepaibHbId IUIaH CTaHUMM OJHOCTYNECHYATOM
OYMCTKU BOJB! IIPOU3BOJIHUTENBHOCTHIO TaKoke 100 ThIC. m’/cyT. B kauectBe OC-
HOBHOI'O OYMCTHOI'O COOPYXEHHS MCIIONbL3YeTCS KOHTaKTHbIH OCBETIUTEND (THIL
KO-1 c rpaBuitHo-necuanoii 3arpyskoif). s saumtsl KO 0T KpynHbIX IpuUMe-
ceil M IUIaHKTOHA NPEyCMaTPUBAIOTCS BXOAHBIE KaMephl ¢ CeT4aThIMU OapabaH-
HbIMH (QUIBTPAMU WIM MUKPOQWIbTpaMu. BbIOOp THNA 3aLIMTHBIX YCTPOHCTB
00YyC/I0BIMBAETCA COJEPKAHUEM IUIAHKTOHA B ob6pabatbiBaemoi Boze. [Ipu co-
J€pKaHuK TUIaHKTOHa cBbie 1000-1500 xrerok B 1 mMn Boasl mepen KO-1 ¢
IPaBUIHO-TIECYAHOM 3arpy3KO0ii JOJDKHBI YCTaHABIUBATHCA MUKPODHIBTPBL
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Ha craHuusx BOJOIOArOTOBKM HO/DKHA NPENyCMAaTpHUBAaThCA CHCTEMa 00-
BOJHBIX KOMMYHHKALMii, 0OecneyuBaromas BO3MOXKHOCTb OTKIIOUEHMS OTHE/b-
HBIX COOPY)XXEHHH, a TAKKe MOAady BOAbI IIPH aBapuu, MHHYs coopyxeHus. [lpu
NPOHU3BOAUTENBHOCTH CTaHUui Oosee 100 ThIC. M>/CyT 0OBOMHEIE KOMMYHHKa-
LMK JOIYCKAeTCs He NPeJyCMaTpUBaTh. 3alOpHas apMaTypa Ha OOBOJHBIX KOM-
MYHMKALMAX JO/DKHA OBITh OIUIOMOHpPOBaHa.

12.3. BoicomHbie cxembl MeXHONOSUYECKUX COOPYHCEHUU

CoopyxeHHs BOAOOYHUCTHOTO KOMIUIEKCa HaJJEXUT paclojaraTh 1o ecre-
CTBEHHOMY CKJIOHY MECTHOCTH C Y4ETOM IIOTEPh HANOpa B COOPYXKEHHAX, COENH-
HUTEJIBHBIX KOMMYHMKALMAX M H3MEPUTENBHBIX YCTpoiicTBax. IloaToMy mnpu
[POEKTUPOBAHUH CXEM C CAMOTEYHBIM JBIXXEHHEM BOJBI B OYMCTHBIX COOPYKe-
HUAX CTpeMsTcs Haubonee 1enecooOpasHO UCMONB30BaTh peibed) MECTHOCTU B
HEJSIX YMEHBIICHHS MX CTPOMTEIbHON CTOMMOCTH (ILyTeM YMEeHBLIEHUs 3ariy0-
JIEHUs OTAENbHBIX COOpPYXEHUH, 00beMa 3eMJIIHBIX paboT, CHUKEHUS CTOUMOCTH
¢ynnamentoB u gp.). CoCcTaB M TEXHOJOTHYECKYIO cXeMy paboThl CTaHLUH
OOBIYHO MPEACTaBIIOT B BUAE BHICOTHOH CXeMbI B IpO(HIe OCHOBHBIX COOpY-
XKEHHH, YTOUHAeMYI0 B JaiupHeinieM. OHa YCTaHaBIMBAeT B3aUMOCBSI3b MEXIY
YPOBHSMH BOJBI H XapaKTEePHbLIMH OTMETKaMH OTHENBHbIX JJIEMEHTOB OYUCTHOMH
CTaHUUH. BBICOTHYIO CXeMy HAYMHAIOT COCTABIATH C Haubojee HU3KOPACIIOJO-
XKEHHOTO COOpYXEHHUA - pesepByapa uuctoit Boasl (PUB). 3a HauanbHyI0 OTMET-
Ky HPHHUMAIOT OTMETKY NOBEPXHOCTH 3€MJIM IUIOMAAKU CTaHUMH. OTMETKy
HauBbIcUIero ypoBHsa BoJbl B PUB Ha3Ha4yaioT U3 9KOHOMUYECKUX U CAHUTAPHBIX
coobpaxenuit Ha 0,4-0,8 M BblIE [UIAHUPOBOYHOW OTMETKH. 3aTeM, NpUOIH-
KEHHO MPUHUMAs MOTepHU Hamnopa (IO OIBITY) B OTAENBHBIX COOPYKEHUAX CTaH-
LMY ¥ COSTHHHUTEIbHBIX KOMMYHUKALMAX MEXIY HHUMH, BEIYUCIAIOT TpeOyeMble
OTMETKH YPOBHS BOZAbI B OCTaJIbHBIX COOPYXEHUAX. JIJI1 OPUEHTHPOBOYHBIX pac-
4YETOB 3TU IOTEPU MOXHO NPUHUMATH 1o Tabn. 12.1.

Tabauma 12.1
IloTepyn Hanopa B COOpPYKEHHUSIX CTAHIHH

CoopyxeHus H 060pyRoBaHHe Iotepu CoeaunuTenbHbIE Iotepu
Harmopa, M KOMMYHHKALUH Haropa,
M
bapabaHHbIe CETKH H MHKPO- 0,4-0,6 | Ot ceryarpix 6apabaHHBIX 0,2
GHUABTPHI (HUIBTPOB MIIH BXOIHBIX

KaMep K CMECHTEIIAM
BxonHble (KOHTaKTHbIE) KaMephl 0,3-0,5 | Ot cmecureneit k 0OTCTOM-

YCTPOHCTB 0,1-0,3 HHKaM, ocseTiuTenam co | 0,3 -0,4
VYcrpoiicTBa BBOa peareHToB B3BEIIEHHBIM OCaZKOM H
KOHTaKTHBIM OCBET/IMTE-
JIIM
I'unpapnuyeckue cMecUTeNH 0,5-0,6 |OT OTCTOHHHKOB, OCBETIIH-~

Teseit Co B3BELIEHHBIM
ocankoM ik npedunsTpos| 0,5 - 0,6
K QHIbTpaM
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IIpooonscenue mabauyor 12.1

MexaHu4ecKHe CMECUTEH 0,1-0,2

T'unpasnuyeckue kamepsl xiionse- | 0,4 - 0,5
obpa3oBaHus

MexaHnueckue kamepsl xjomseob- | 0,1 - 0,2

pa3oBaHUsA

OTCTOMHUKH 0,7-0,8

QOcCBeTIUTENH CO B3BELIEHHBIM 0.7-0.8
0CaZKOM T

Ckopble QpHIBTPBI 3,0-3,5

KontaktHble ocBeTnHTENH H npe- | 2,0 - 2,5

GHUABTPEI
MenaneHnsle QHABTPHI 1,5-2,0

H3meputenbHas anmmapaTypa Ha
BXOJ€ M BBIXOJIE CO CTAHIIHH mo 0,5
HuaukaTopsl pacxoza Ha OTCTOH-
HHKaX, OCBETJIUTENAX CO B3BEIICH-
HBIM 0CaZIkOM, QHIIbTPax 0,2-0,3
KOHTAKTHBIX OCBETJIHTENIAX

Ot QuIBbTPOB MIIH KOH-
TaKTHBIX OCBETIHTENEH K
pe3epByapy uHcToit Boxer | 0,5 - 1,0

B npuBeeHHBIX 3HAYEHUAX YYTEHbI IOTEPU Haropa B COOPHBIX, MOAAIOLINX
U pacIpeieIMTeNbHbIX YCTPOHCTBAX COOPYXKEHHUIL.

JuameTphbl TpyO COEOMHUTENIBHBIX KOMMYHHKALMii ONpPENENsIOT B 3aBHCH-
MOCTH OT BEJMYMHbl PacYETHOIO Pacxoja BOJbI H AOIYCKaeMbIX CKOPOCTEi

JBWDKESHUS BOJIBI, IPUHUMAEMBbIX 10 Tabi. 12.2.

Tabmuua 12.2

HOHyCKaEMble CKOpPOCTH BOAbI B COCAMHUTE/IbHBIX KOMMYHHUKALMAX

CoenuHHTENBHBIE KOMMYHHKALHH JlomyckaeMble CKOPOCTH
BOIBI, M/C
OT HacocoB 1-ro mogbeMa K CMECHTEITIO 1,2-1,5
Ort cMecuTeNs K kaMepe XJI0Mbeo6pa3soBaHHs HIIH K 0,6-1,0
OCBETJIMTENIO 0,05-0,1
Ot KaMepbl XJI0Nbe0Opa30OBaHUS K OTCTOMHHKY 0,8-1,2
OT OTCTOHHHUKOB (OCBETIIHTEEH) K HHIBTPaM 1,0-1,5
OT GUIBTPOB K pe3epByapaM YHCTOH BOIbI 1,5-2,0
IlonBoadLMe H OTBOASAIIHE IPOMBIBHYIO BOOY >0,8
K QUIBTpaM
Kanan 114 0TBOKa MPOMBIBHO# BOJIBI TOCIIE PHIIBTPOB
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BBICOTHbBIE CXEMbI TEXHOJIOTHYECKHX COOPYKE€HHI BOJOOYHCTHBIX CTAHLMI
NpuBeieHs! Ha puc. 12.5 u 12.6.

IIpyu onpezneneHUU IMyTeM PacyeToB IEpPenafoB YPOBHEH BOIBI MEXAY CO-
OPYXEHHAMM U IOTEPh HANOpa B COEAMHHUTEIbHbIX KOMMYHHKALMAX ClEAyeT
npuHUMath pacxonsl Ha 20-30 % Gosiee HOMHHAJIBHBIX, HCXOAA U3 obecriedeHus
BO3MOJXKHOCTH PACIUIMPEHUs CTaHUMM M HHTCHCHU(GUKALMU paboThl COOPYXKEHHIH
IO Mepe IMOSBICHHA HOBBIX IPOTPECCHBHBIX TEXHUYECKHX DPEILCHUH (HOBBIX
(IIOKYJIAHTOB, peareHToB, (GUIBTPYIOIUMX MAaTepUaloB, YCOBEPILSHCTBOBAHHA
PEXUMOB IKCILTYaTalU{ COOPYXKEHHUI H Ap.).

Ha craHuusax AByXcTyneH4aToi o4ucTkd BoAbl (puc. 12.5) mpu BapuaHte C
BUXPEBBIMH CMECHUTEIIMU BOJ4, 1IOAaBaeMas Ha CTAaHLHIO, IOCTYNAaeT B CMECH-
TeJM, NEepeA KOTOPHIMU B TPYOOIPOBOJB! MCXOAHOH BOABI BBOAMTCS XJIOp LA
NpeJBAPUTEIBLHOIO XJOPHUPOBAaHHA, KOATYJIIHT, a Takke H3BeCTh (IIpH HeobXxo-
JMMOCTH mojuenauusanus). Ha Beixoe u3 cMecuTens B BoAy Josupyercs ¢uio-
kyaHT ([TAA), a 3aTeM Boja IOCTyMaeT B KaMephbl XJIONMbe00pa3oBaHUs, BCTPO-
€HHBIE B IOPH30OHTAIbHBIE OTCTOHHMKM. Ilociie OCBETIEHMA Ha COOPYKCHHAX
NepBOii CTyNeHH BOJA JUlA OKOHYATEIHHOM OYMCTKM MOCTYNIA€T HA CKOpPbIE
buibtphl. Ilepen duipTpamu Taloke NpeNycMaTpUBAeTCs BO3ZMOXHOCTH BBOAA
duoxynsanta. OtduasTpoBaHHas Boja obe33apakuBaercs xjJopoM. [Ipu Heobxo-
JUMOCTH CcTabuinu3anuu U QTOpHPOBaHUA IOCHEe (QUILTPOB B BOAY BBOASAT HM3-
BeCTh U kpeMHe(dTopUCThIif HaTpuil. OGpaboTanHas Boja nocrymaer 8 PUB, o1-
kyna HC-II nonaercs notpebuteim.
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Puc. 12.4. T'eHepaabHblif IVIaH CTAHLHH OYMCTKH BOAbI HA IUIOCKOIf II0ILALKe
(npou3BoauTeabHocts 100 Thic. M/cyT):
I — 610K BXOZHBIX YCTPOHCTB M KOHTAKTHBIX OCBETJIMTENEH (BapHAHT C MHKPO(DHIbTPa-
MH); 2 — ciyxeOHblIiH KopITyc; 3 — peareHTHOE X03sHCTBO Ha 2 OCHOBHBIX PEarcHTa;
4 — peareHTHOE XO03HCTBO Ha 5 peareHToB; 5 — XJIOpaTOpHast; 6 — pe3epByap YUCTO# BO-
IIbl; 7 — HacOCHas CTaHLHA BTOPOTO MoxbeMa; 8 — 06paboTka MPOMBIBHOMH BOJBI;

9 — coopyxenune 06paboTkHu ocanka; /(0 — koTenbHast; Bl — Tpy6OnIpoBoa X03sHCTBEHHO-
NMTBEBOR BOABI; B4 — Tpy6ONpOBO MPOU3BOACTBEHHBIH — 000POTHO# BOBI, ITOJAIOIIHIA;
B5 — tpy6onpoBo Npou3BOACTBEHHbIN — 060POTHOM BoIbl, 06paTHbIN; B7 — Tpybompo-
BOJ CBIpO# Boxbl; K/ — TpyOONPOBOX X034HCTBEHHO-(eKanbHOM KaHamu3aunu; K3 — Tpy-
©onpoBoA CTOYHOH (IPOU3BOACTBEHHOH) Bobl; K4 — TpyOONpPOBO LINIaMOBBIX BOX;
—(O— — KONOEN ¢ MOXKAPHBIM I'HIPAHTOM
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Ilpu BapuaHTe ¢ KOHTAaKTHHIMH KaMEpPaMH B IIOCTYNAIOLIYI0 Ha CTaHLHUIO
BOAy (epel KaMepaMH) UL IIEPBUYHOTO XJIOPHPOBAHUA BBOIUTCH XJIOPHAs BO-
Ja. B cpeqHIo 4acTh KOHTAKTHON KaMepbl BBOAMTICS aKTHBHbIH yrone. Box
KOAryJIiHTa IpeJyCMaTpPUBACTCS B HA4aJle JbIPYATOro CMECHTENA (BCTPOEHHOIO
B KOHLIE KOHTAKTHOM KaMepbl), a (IOKY/IIHTa - B KOHLIE CMECUTEIA.

IToMHMO OCHOBHOTO CMECHTENA BO3MOXHA YCTAHOBKA BUXPEBBIX CMECHTeNei
MaJIol EMKOCTH I [O/IIIe/IaYMBaHIA M3BECTKOBBIM MOJIOKOM. Bona, o6paboranHas
Pa3IMYHBIMH pEareHTaMH, M3 KOHTAaKTHOH KaMephbl TPaHCIOPTHPYETCS B KaMepsl
XJIOTIbe0Opa30BaHMA U Aajee — aHATIOTHYHO BAPHAHTY C BUXPEBBIMH CMECHTE/IMH.

Ipu BapuaHTe ¢ MUKpOGWIPTPaMH [I0JaBaeMas Ha CTaHIMIO BOJa [IOCTyIa-
€T B IIPHEMHBIE KapPMaHbl SYEEK MUKPO(UIBTPOB M Jajnee HU3HYTPH CETYATBIX
6apabaHOB POXOAUT YepPe3 MUKPOCETKY B €MKOCTHBIE sueiiku. M3 siueex MUK-
podHIBTPOB Hepe3 BOZOCTHBHbIE CTEHKH BOJA MMOCTYNAET B COOPHBIE KAaHANBI, &
3aTeM II0 TpyOOIPOBOLY, B KOTOPbIHA BBOAUTCS XJIOp I INEPBUYHOIO XJIOPUPO-
BaHHS, [I0AAETCA B KOHTAKTHYIO €EMKOCTb, PACIIOJIOXKEHHYIO N0J MUKPOHIbTpa-
MHU. B cpenHIOI0 4acTh 3TOH €MKOCTH, IpU HEOOXOAUMOCTH, BBOAUTCS aKTHBHbIH
yrons. BBoJ xoaryisfHTa U (JIOKYJISHTa HNpeNyCMaTpUBaeTCs B AbIpYaTHii cMe-
CHTENb, BCTPOCHHBIH B KOHIE kamephl. CMelleHHe H3BECTKOBOIO MOJIOKa MJIf
HOJILENAYMBAHMUS NPEJYCMATPUBAETCA B BUXPEBOM CMECUTEJNIE MaJoji eMKOCTH.
B ocTanbHOM TeXHOJOTHYECKas cxeMa 00paboTKH BOJBI aHAJIOTMYHA BAPUAHTY C
BUXPEBBIMH CMECHUTEIMH.

Ha cranuusax ognoctyneHuyaToi oyucTkd Bogsl (puc. 12.6) Boga noctymaer
JUIA IpeABapUTeNIbHOM ouHCTKH Ha 6apabanHble cetku (BC) win MUKpOHUIBTPEI
(M®), npoiins KOTOpble, BOJA Yepe3 BOJOCIUBEI NIOCTYNIAET B COOPHBLI KaHaI U
Janee 1o TpyboIpoBOAy - B KOHTaKTHBIH pe3epByap. B 1pyGonpoBoa nomaercs
XJIOp AJIA MEPBUYHOIO XJIOPHPOBaHUA. K3 KOHTaKTHOrO pe3epByapa BOAA IOCTY-
[Ia€T BO BCTPOEHHBIN CMECUTEINb C AbIPYATHIMU II€peropoAkaMu. B Havaie cMe-
CHTENA TY/Aa BBOJHUTCSA KOAryJIiHT, B KOHLE cMecHTes - GiokyasHT. [Tocne cMe-
curens Boja noaaercs Ha KO, u nanee ounnenHas Boja noctynaer B PUB. Ie-
pen pesepByapoM B TpyOONpOBOABI (PUIBTPOBAHHOH BOIbI BBOAAT XJIOp IS
obe3zapaxuBaHus. Jlajiee HacocaMH BojJa nopaerca norpeburensiM. IIpy HU3KOM
KauecTBe MCXOJHOH BOAbl, TpeOyromei Goiee caoxHOH 0OpabOTKH JOMOIHHU-
TEJIbHBIMU peareHTaMu (aKTUBHBIM YTJIEM, H3BECTBIO M KPEMHE(PTOPUCTBHIM Ha-
TpUeM), BO3MOXHA CIEyIoIas MOCIefA0BaTeIbHOCTh BBEAECHHU PaCTBOPOB pea-
T'€HTOB: aKTUBHBII YTONIb - B CPEIHIOI YaCTh KOHTAKTHOH €MKOCTH, H3BECTb A/
MO/IILETaYUBAHUS - BMECTE C KOATYJITHTOM Ilepe]] CMECUTENEM, H3BECTh UL CTa-
OrIu3aUOHHON 006pabOTKH BOABI M KPEMHE(PTOPUCTLIH HaTpHi - B TpybonpoBoa
¢unpTpoBanHO# Boasl mocie KO.

OTMeTKU ypOBHEH BOJABI BO BXOIHOH KaMepe WIH B CMECHUTENE SBIAIOTCA
HaMBBICIIMMH, M 110 HUM OIpeAensercs Tpebyemas BeJIMYHHA NOABEMAa BOJIBI
HacocaMH CTaHLMH IIEPBOro IOABEMA.

Coopy>XeHHsi PEareHTHOrO XO35HCTBa JULA NPUrOTOBJICHUS PacTBOPOB pea-
FEHTOB HHOTAA TPeOYIOT Mojayn BoJbl Ha Goee BLICOKHE OTMETKH, Y4EM OTMETKA
cMecHTeNs, HO HeoOXOAMMOE IUIA 3TOro KOJIMYECTBO BOJbI BECHMa Mallo IIO
CPaBHEHHIO C PACXOAOM BOJbI, OuHilaeMoi craHuuei. [ToaToMy Bomy ms Hy*Xn
pEareHTHOr0 XO3sHCTBa Lieaeco00pa3HO MOAKaYMBATh HA HEOOXOMMMYIO JOIOJI-
HUTEJIbHYIO BBICOTY.

229



Ilocne BBINOJIHEHUSA T HAPABJINYECKUX pPACY€TOB COOpy)KCHMﬁ BbICOTHAA
CXeMa U OTMCTKHU ypOBHCﬁ BO/Ibl BO BCEX COOPYXCHHUAX YTOYHAKOTCA.

12.4. [ToemopHoe ucnonv3oeanue npomul8HoU 80061 U 0bpabomka ocadxka

B koMmiekce CTaHUMH OYHUCTKH BOJBI NPELYCMATPUBAIOTCS COOPYKEHHUA
UL TIOBTOPHOT'O HCIOJIb30BaHUA IPOMBIBHOH BOMBI OT GHIBTPOB H COOPYKEHHS
06paboTKH OcajKa OTCTOHHUKOB.

B TexHonoruu oOpaboTKH NPOMBIBHBIX BOJ M OCalKa IIPEAyCMaTpHMBalOT
CJIENYIOLIME OCHOBHBIE COOPYXXEHMS: pe3epByaphl, OTCTOHHUKM, CTYCTUTEIH,
HAKOMUTENU WM IUIOIANKU 3aMOPAXXKUBAHUS U MOACYIUMBaHUA ocaznka. omyc-
KaeTcs MEeXaHHYecKoe 00e3BOMHUBAHHE H PEreHEepalMa KOaryJsiHTa U3 OCa/Ka.

Bo3MoxHBI 1Be cxeMbl 000pOTa NPOMBIBHOM BoAbl. [Ipu AByXCTyneH4aToi
OYMCTKE: MPOMBIBHBIE BOABI OT (WIBTPOB, NPOHJIA MECKONOBKY, MOCTYNAIOT B
pe3epByap-yCpEAHUTENb, a U3 HEro 6€3 OTCTauBaHUA HIH MOCJIEe HEro paBHOMED-
HO NepeKayuBalOTCA B TOJOBHOH y3el OYMCTHBIX coopyxeHHH. Ilpu oumcrtke
BOJIbl TONBKO (MILTPOBAaHHEM IIPOMBIBHBIE BOJBL Ye€pe3 NECKOIOBKY MOCTYIAlOT
B OTCTOMHUKHU NEPHOAUYECKOr0 NEHCTBUA.

Bopna, ucnons3oBaHHas Ui NPOMBIBKH 3arpy3kd (QHIBTPOB OT 3arpssHe-
HHUii, cOpachiBaeTcs B pe3epByapbl-yCPEAHUTENM, M IOCE BbIICNEHUA U3 Hee
TAKEIOM B3BeCH (M3MEIbYECHHBIX 3€PEH 3arpy3KH) B NECKONIOBKAaX PaBHOMEPHO
MepEKayMBacTCA B I'OJIOBHOHM y3€JI OYMCTHOH CTaHimu. IIpu oTCyTCTBMHU IpeBa-
PHTEJIBHOTO XJIOPHPOBaHHUA 0OOPOTHBIE NIPOMBIBHBIE BOJBI HE0OX0aMMO 06e33a-
paxuBaTh X10poM 2-4 Mr/m.

KonuuecTBo pe3epByapoB HPOMBIBHBIX BOJ HPHHHMAIOT HE MEHEE IBYX.
O6beM KaxIOro U3 HUX ONPENENAIOT B COOTBETCTBHU C IPaMKOM MOCTYILICHHA
U IIepeKayKy NPOMBIBHBIX BOA. OTCTOMHHMKU IIPOMBIBHBIX BOJ PacCHHTBIBAIOT,
HCXO[ M3 TeX e coobpaxenuil. OOpa3ylomuiics ocafoK NepefaroT B CrYCTHTE-
JM Ha JONOJHHUTENbHOE YIUIOTHEHHE WM Ha COOPYXKEHUA 00€3BOXKUBAHHUA OCal-
ka. Ocanok, o6pa3ymomuiics B OTCTOMHUKAX, cOpachIBaeTCs MOJ FMAPOCTAaTHYE-
CKHM JaBJIEHHEM B pe3epByaphl Ul NIPMEMa 0CafIKa, OTKYJa OH IepeKayuBaercs
B OCAJKOYIUIOTHHUTENH, 000pYAOBaHHbIE MELIAIKaMU MEIUICHHOIO IepeMeliiBa-
HMA. B npolecce MemIeHHOTO NepeMElIUBaHuA IPOUCXOAUT MHOTOKPATHOE YII-
notHeHHe ocaaxa. OcaoK NMepHOJMYECKH W3 HIDKHEH KOHHUECKOH YacTH ocaj-
KOYIUIOTHHTEJIA IOJ PMAPOCTATHYECKUM JABJICHHUEM OTBOJUTCA B €MKOCTb CTY-
meHHoro ocazaka. CrylieHHBIH ocalok B JajibHeHIIeM npennosaraercs o6e3so-
XUBATh HA IUIOMIAJKaX OO€3BOXKMBAaHUA WiM cOpachiBaTh B IIAMOHAKOIUTEIH.
OcBeT/IeHHasA BOAA MOCIE YIUIOTHEHUA OCa/Ika OTBOAUTCH B CTOK MM B «TOJIOBY
OUHUCTHBIX COOPYXXEHHI».

O6paboTrka npoMbiBHOI Boabl Ipu npumenenun KO (puc.12.5) npoBoautcs
0 CXeMe: BOJa, HCIIONB30BaHHAas AJI NPOMBIBKY 3arpy3ku KO oT 3arpsa3HeHuid,
cOpacbIBaeTCsA B pe3epByaphl-OTCTOMHUKY, MPEIBAPUTENHHO NPOMHAS dyepe3 mec-
KOJOBKM. Bpems orcrauBanusa 1 4, nos3wl monuakpuiamuaa 0,08-0,16 mr/a
(meHpiIMe 103bl IpU 00pabOTKE LBETHBIX MATOMYTHBIX BoX). Jl1d yiaydlueHus
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3(dexra OTCTAUBAHUSA B HPOMBIBHYIO BOLY OT PEareHTHOI'O XO3SHCTBA MMONAETCS
¢noxynaur ([IAA). [locne yacoBOro OTCTaMBaHHS BEPXHHIH OCBETICHHBIH CIIOM
BOJIbI COOHMpaeTcs NpH MoMoILH nepHOopHPOBaHHBIX TPYD, MPOJIOKEHHBIX HA IPa-
HMIE 30HBI OCBETICHHS M 3aILMTHOM 30HBI, HACOCAMHU NEPEKaYUBAETCA B [OJIOB-
HOH y3€l BOJLOOYHCTHBIX coopyxeHHH. Ocalok U3 OTCTOHHMKA APYroi Ipymmoi
HAaCcOCOB 10JaeTcA Ha CTYLIEHUE WIH OTBOJUTCA B IIaMOHaKomurenab. Cryctu-
TEJH C MEIJICHHBIM MEXaHUYECKHM I1EPEMELIMBAHUEM UCIOJb3YIOT UL YCKOpe-
HHYsA YIUIOTHEHHMs OCaJKa M3 COOPYKeHMH I CcTymeHM OuYMCTKM BOOBI M U3 pea-
FEHTHOrO XO3fHCTBA, @ TAK )K€ 0CaJKa M3 OTCTOHHUKOB MPOMBIBHBIX BoJ. ['aba-
PHUTBL PaJanbHOrO OTCTOMHHMKA-CIYCTHTENS HNPUHHUMAIOT CIEAYIOIIUE: THAMETP
— mo 18 M, cpennas riybuHa — 3,5 M, YKIOH JJHA K IPSA3€BOMY NPHEMHHKY — 8° ,
CKOPOCTb JBHXKEHHMs KOHLA Bpamaromeiics ¢dopmbr — 0,015-0,03 m/c. IIpoxon-
’KHUTENBHOCTD LIMKJIA CTYIUEHUS NpUHUMaIOT 5-10 .

Haxonurenu mnpemycMaTpuBalOT Al CKIAAMPOBaHMA U 00E€3BOXKMBaHUA
OCaJIka C yJaJIeCHHEM OCBETJICHHOH BOZBI U BOJbI, BBIACIUBIUECHCS IPH €ro yI-
JIOTHEHHMH. PacueTHbINl nepHOa Mepefayu OCaJKa B HAKOIHUTENb NPHHUMAIOT HE
MEHee IITH JIeT. B KayecTBe HaKONUTENEH HCIONb3YIOT OTPa0OTaHHBIE Kapbephl,
OBparu M CIUIaHHPOBAaHHbIE IUIOLIAAKU IIyOHHOH He MeHee 2 M. Uucno cexuui
HAKOIIHTE/A NPHHUMAIOT HE MEHEE ABYX, pabOTaIOIHUX [IONEPEMEHHO.

ITnomanxu 3aMopakuBaHMsA Ui 00E3BOXKMBaHMA OCaJKa YCTPAauBAlOT B
paiOHax ¢ MEepHOJIOM YCTOHYMBOIO MOpO3a HE MEHEE ABYX MECALEB B IOAY C
HOCIEIYIOIUM €ro yAaleHueM dyepe3 1-3 rofa B MECTa CKIaJUPOBAHU.

O6pa3yroniuiics npu 06paboTKe BOObI OCaJOK MOABEPraroT 00E3BOXKUBA-
HHIO B €CTECTBEHHBIX MJIH HCKYCCTBEHHBIX YCJIOBUAX. BOJIBIIMHCTBO BOJOOYHMCT-
HBIX KOMIUIEKCOB HANpaBisIOT 00pa3yloluecst OCaaK¥ Ha WIOBHIE KapThl MM
IUIOIIAAKH, TA€ OHM NOABEPralOTCA MCIAPEHHIO M BBIMOPA)KUBAHHIO B €CTECT-
BEHHBIX YCJIOBUAX. B 3aBUCHMOCTH OT reorpapu4eckoro MoJjIOXKEHHsA OYHCTHBIX
COOpYXEHHH M CE30HHBIX KIMMAaTHYECKUX YCJIOBHH BIaXHOCTh OCafKa MOJXKET
yMeHpuThCA ¢ 98,5-99 no 78-80% 3a mepuon Mexay HamonHeHHeM Kapt. Ha-
rpy3ka Ha IUIOILAJKHd MOXET ObITh YMEHbILIEHA 332 CYET BO3BpaTa OCBETJICHHOM
4acTH BOJIbI Ha OYUCTHBIE cOOpYyxeHUs. [logoOHas pelMpKyISLMOHHAsS CHCTEMA
He NPUHOCUT IKOHOMUYECKHUX BBIFOJ, TaK KaK BO3BPAT BOJABI [IPUBOAUT K AOIOJI-
HUTENBHBIM 3aTpaTaM. OJHaKo ee QYHKUHOHHUPOBAHUE OINPABJAHO HEOOXOAUMO-
CTHIO YMEHBIIHTH 3arPSA3HEHUE IOBEPXHOCTHBIX BOJ.

B GosbLIMHCTBE Clly4aeB IUIOAAKH MPEACTaBIAIOT CO00M 3EMILTHBIE EMKO-
CTU Ha €CTECTBEHHOM I'DYHTOBOM OCHOBAaHMH C CHCTEMOH BOAOCIMBOB OTCTOEH-
HOH BOJbI M ApeHaxaMu u3 TpyO. Ha mpakTvke OAHY KapTy 3alojHAKT JO Ipe-
Jiea, 1mocjie Yero B TeyeHue 2-3 JieT yMeHbLIaeTCs BJaXXHOCTh Oocajka Ha 60-
70%. Ilpu Taxkoi BIaXXHOCTH OCaAOK IOTPYXKalOT Ha CaMOCBaJIbl M BBIBO3SAT Ha
3apaHee BbIOPaHHYIO TEPPUTOPHIO.

MexaHuueckoe 00e3BOKMBaHHE OCaKa TEXHHYECKH MOXKET OBITh IpHMe-
HEHO Ha OYHMCTHBIX KOMIUIEKCax JII000H NpOU3BOAUTEIILHOCTH. B KauecTse anna-
paToOB HCIOJNB3YIOT (HIBTp-Ipecchl. BakyyM-QuiabTpel npu 00e3BOXHUBaHUM
0CaJKOB OT OYMCTKU MAJIOMYTHBIX BOA CYJIb()aTOM aTIOMHUHUA HE 00ECIIEYHBAIOT
HEOO0XO0MMMOE YMEHBLICHHE BIAXHOCTU. [ MEXaHMYECKOTO O00GE€3BOKMBaHHUA
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TpebyeTcs mpeaBapUTenbHas MOArOTOBKA OCajika, KOTOpas 3aKIio4yaeTcs B pas-
pYLICHUH reneoOpa3Hoil CTPYKTYphl TMAPOKCHAa amoMuHusA. Xopomuit addexr
JaeT NpUMEHeHHe M3BECTH. Mcrmonb3oBaHue QHILTP-NPECcCa CYMTACTCA IKOHO-
MHYHBIM UL OCaJKOB BOJ CPEJHEH LBETHOCTU U MYTHOCTHU IIPH J03ax He Gonee
50-70% ot Macchl CyX0ro ocajxa.

KucnorHas obpaboTka ocajgka Uil pereHepauuu cyjabdara aqlOMUHUSA MO-
KET TaKXKe PUMEHSTHCS Ha BOJOOYMCTHBIX KOMIUIEKCAaX pa3iuyuHOi NPOH3BOAU-
TenbHOCTH. KucinoTHYI0 06paboTKy He 1ienecoodpa3Ho OCYLIECTBIATh HA OYUCT-
HBIX KOMILIEKCaX, KOTOpble 00pabaThiBaloT BBICOKOLBETHYIO BOAYy. B aToM ciry-
4yae BOCCTAHOBJIEHHBIH KOAryJsHT OyIeT 3arps3HeH pacTBOPEHHBIMH OpraHuye-
CKUMH BeltecTBamu. He crnemyeT Tak ke NpUMEHATh KUCIOTHYIO 00paboTKy A/
ocaJKa OT OYHUCTKH BBICOKOMYTHBIX BoJ. Ocanok oT 06paboTKu Takux BOJ UMEET
HHU3KO€ COAEpKaHUE OCTATOYHOrO MMAPOKCHAA aTIOMHHHA M 60nbIoH abCcomoT-
Hblit 06beM. Pacxon 100% KUCIIOTHI B CPEJHEM COCTaBIIseT 3 KI Ha 1 Kr okcHaa
amoMuHNS. [IpMMeHeHre KUCIOTHON 0OpaboTKU MMeeT TaKkKe OrpaHudYeHue U
[0 XMMHUYECKHUM IIOKa3aTelsiM MCXOAHOH BoJbl. PacTBopeHHbIE KHMCIOTOH TOK-
CHYHBIE 3arps3HEHHUI U3 ocajika OyayT mepexogurb B 00pabaTbiBacMyI0 BOXY H
HaKaIUTMBAaThCA B HEH.

Boccranopnenue cynbgara alOMUHUS IPOUCXOIUT B TPHU 3Talla: YIUIOTHEHHE
ocajika J0 KOHUEHTpaluuu cyiabdara amomunus He Meree 2% (20 r/i); nobaenenue

CepHOIt Kuciots! 110 kucnotHoctu PH = 2-3 u npebbisanue B pacTBOpe s yBe-

JIMYEHUSA YIUIOTHEHHS U OTIENEHHUSA 0CaJKa OT Cyabdara alOMHHHA.

Boccranosnenue cyiabdara amomunus 10 90% BO3MOXHO B TOM ciyyae,
ecii GUIBTP-IIPECCHl CIOCOOHB! BHIIEPIKATh CHIIBHOKHUCIIBIE OCAIKH.

Jlns obneryeHus TpaHCIOPTUPOBKHM M XPaHEHUA OCaJKa B KOHLE LHKIA Ha
GWIbTp-Npecch! MOJAeTCs H3BECTKOBOE MOJIOKO. Xoporuii 3¢ ¢ekr aaror 106as-
KH HMCKYCCTBEHHBIX OPTaHHYECKHX H HEOpraHu4ecKux (okymsaHToB. CUMTAIOT,
YTO OCaJOK TaKMM CHOCOOOM MOXHO 00€3BOAUTH O KOHLEHTPALHH CYXOro Be-
mectsa 40-45% [11].
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I'naBa 13. ABTOMaTH3auHsl 0YHCTHBIX COOpPYKeHHH BogONpPoBOaa
13.1. 3nauenue u 06vem aemomamusayuu

IlpoexTupoBaHue CHCTEM BOJOCHAOKEHHA B HACTOsLIEE BpeMs OCYILECTB-
JIA€TCA C BHEJPEHUEM 3HAYUTEIbHOI0 00bEMa aBTOMATH3ALMU BO BCE OCHOBHbIE
COOPYXEHUA [PH COKPALUEHHH IUTAaTa, a MO Py OOBEKTOB — U IOJHOM CHATUH
JEXKYPHOT0 00CITY>KUBAIOIIETO IEPCOHAIA.

ABTOMaTH3aLMA OYUCTHBIX COOPYXKEHHH CHOCOOCTBYET MOBBILIEHHIO MPO-
M3BOAMTENBHOCTH TPYAa M YJIYYLICHHIO YCIOBHH TpYJa, IMOBBIIIEHHIO KayecTBa
OYHIIEHHOH BOJIBI U CHWXEHHIO €6 CTOUMOCTH.

BHenpenue aBTOMaTH3alMy IO3BOJIIET CHU3UTh 3aTpaThl Ha TeKyLIMit pe-
MOHT obopynoBanusa 10 20%, COKpaTHTh €ro U3HOC U YBEIUYHTH CPOK CIYXObI
110 30%, pe3ko COKpaTUTh YKCJIO aBapuil ¥ ymepd OT HUX.

OO6bem aBTOMATH3aLMU COOPYKEHHUH ClelyeT yCTaHaBIMBATh B 3aBUCUMO-
CTU OT MOIIHOCTH COOPY)XSHHMH, YCIIOBUM M HanU4usd CPEACTB aBTOMATU3ALMH,
BBIIYCKaE€MbIX NPOMBILITIEHHBIMU IPEANPUATHAMH, MECTHBIX YCJIOBHH U JOJDKEH
ObITE 0OOCHOBAH TEXHHUKO-KOHOMHYECKHMMM pacyeTaMH. ABTOMAaTH3aLMH HOX-
nexar: o0OpyHOBaHHE M Ipouecchl 00pabOTKM BOJbl pearcHTaMu; (QUIbTPO-
BaJIbHBIC 3a/Ibl; HACOCHBIC YCTAHOBKM M HAaCOCHbIE CTaHLMM. Ha coopyxeHusx
OYKCTKH BOJBI PEKOMEHIYETICs CIEAYIOIUil €e 00bEM: aBTOMaTUYECKOE YIIPaB-
JEHHE IPOLECCOM MPHIOTOBIEHUS PACTBOPOB PEAreHTOB, NPOMBIBKU MUKPO-
¢GunpTpoB, (GUIBTPOB M KOHTAKTHBIX OCBETJIMTENEH; IOJyaBTOMAaTUYECKOe
YIIpaBJIeHUE TPOLIECCOM BBINIYCKAa OCaIKa U3 OTCTOMHHKOB M OCBETIMTEJIEH; aB-
TOMAaTHYECKOE YIpaBieHHEe paboTOH HACOCHBIX arperaTtoB; aBTOMAaTHYECKOE
yIpaBJieHHe IpoLeccoM 00e33apaKHBaHUA BOJbL.

B ycTaHOBKax Iji1 BO3BpaTa IPOMBIBHOH BOJbI PEKOMEHAYETCS aBTOMAaTHU-
YECKOE YIPABJICHUE HACOCAMU B 3aBUCUMOCTHU OT YPOBHs BOABI B pe3epByapax H
IPOLIECCOM BBIIIYCKA IIIaMa M3 pPEe3epByapoB. ABTOMAaTU3ALHIO JO3UPOBAHUS
PacTBOPOB PEAreHTOB CIENyeT NpeNyCMaTpUBAaTh IO COOTHOLIEHUIO PAaCXOAOB
00pabaThIBaeMOil BOJbI U peareHTa IMOCTOSHHOM KOHUEHTPALHUU C MECTHOM HIIM
JMCTaHLMOHHOM KOPPEKUMEH 3TOro COoOoTHOIeHUs. g KPYIMHBIX COOpYXKEHHH
IpHU HaJuexaiueM oOOCHOBaHHHM BO3MOXXHO aBTOMATHYECKOE NO3MPOBAHUE IIO
Ka4yeCTBEHHBIM II0Ka3aTe/IIM HCXOMHOH BOABI U peareHToB. Hacockl, nepexauu-
BAIOLIME PACTBOPHI PEAreHTOB, JODKHbBI MMETb MECTHOE YIPABJICHHE C aBTOMa-
THYECKUM OTKJIIOYEHHEM UX [I0 MepE 3allOJIHEHHS WX ONOPOXHEHUs 0aKoB.

Ha ¢unbTpax mis ocBeTIeHHs BOJIbl HEOOXOIUMO IIPENyCMaTpUBATh PEry-
JIMpOBaHUE CKOPOCTH (UIBTPOBaHUA IO Pacxoxy B Tpybomnposozae (HUILTPOBaH-
HOM BOIB! HIIM IOJJIEPIKUBATE [IOCTOSHHBIH ypOoBeHb BOABL. [IpH peryaupoBaHuu
[0 YPOBHIO BOABI B GUIBTPaX HOKHO ObITH 0OecredeHo paBHOMEPHOE pacIipe-
JeJeHre ee MeXAY QUIBTPaMH.

IIpoMbIBKY (HIBTPOB M KOHTAKTHBIX OCBETJIMTENEH CIEAyeT aBTOMATH3H-
poBath npu UX KoauuectBe Gonee 10. BpiBox (UIBTPOB HA INPOMBIBKY CIEAyeT
[peyCMaTp1BaTh 110 BEINYMHE [IOTEPH HANOpPa B 3arpy3ke GuibTpa, 10 YPOBHIO
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BOJIbI WIH 10 33JaHHOH JIMTENBHOCTH LMKJIA (IPH MOCTYIUIEHHH HCXOAHOM BO-
Zbl C MaJION MYTHOCTBIO).

IIpomeiBKy GapabGaHHBIX CETOK U MUKPOOHIBTPOB CIEAYET aBTOMATU3HPO-
BaTh 110 3aJaHHOH POrpaMMe U [0 BEIMYMHE IIepenaja ypOoBHsL.

To4HOCTh BElEHHS MPOLIECCOB NO3HUPOBAHMS PEAreHTOB, MX IEpPEMEIIBa-
HUE, aBTOMATH3alsi MPOLECCOB (MIBTPOBAHUSA BOABI, YNPaBICHHUE HACOCAMH,
TEXHOJIOTMYECKUH KOHTPOJIb KayecTBa M pacxola (HIbTPOBAHHOMH BOZAbI HEBO3-
MOXHBI 0€3 NPUMEHEHUS CHCTEM ABTOMATUKH, OCHALIEHHBIX COBPEMEHHBIMH
npHbOpaMH U CpeICTBAMH.

13.2. Texnonozuueckuii KOHMpPOL

Ha cTaHIMAX OYMCTKH BOJbI ClENYEeT KOHTPOJIMPOBATh: OOLIMit pacxon BO-
bl (MCXONHOM, (PUIBTPOBAHHOM, MPOMBIBHOM); pacxold pacTBOPOB PEaréHTOB H
BO3[lyXa; YPOBHH BOAbl B (QMIbTpaxX, CMECHUTEJE, APEHAXKHOM NpHUsiIMKe, bOakax
pEareHToB; YPOBHHM OCajIka B OTCTOMHHMKAaX H OCBETIHTE/AX; PACXOAbl BOABI H
IOTepH Hamopa B GuibTpax (MpH HeOOXOAUMOCTH); BEIHYHHY OCTATOYHOTIO XJIO-
pa Wik 030Ha; Benuuudy pH ucxoaHoi u 06paboTaHHOM BO/Ibl; KOHUEHTPALUH

pPacTBOPOB PEareHTOB (IOIMyCKaeTCs M3MEpPEHHE IIePEeHOCHBIMH IpubopaMu U
1a00paTOPHBIM METOIOM); MYTHOCTh M LBETHOCTb BOJbI; AABICHHE HA HACOCAX.
KoHTponb ¥ H3MEHEHHE TEXHOJOTMYECKMX MapaMeTpoB MpoLecca OCYLIECTRIA-
€TCS KOHTPOJIbHO-U3MEPUTEIbHBIMUA NMPUOOPAMH, TEXHMUYECKUE NAHHBIE HA HHX
NPHBOJATCA B KaTJIOraX M MHCTPYKUMAX 3aBOJOB-U3rOTOBUTENEH.

CoBpeMeHHas: TEXHOJIOTHSA HMOATOTOBKH BOABI HA BOJOOYUCTHBIX CTaHLMAX
TpebyeT MIMPOKOro BHEAPEHUS aBTOMATU3HPOBAHHOTO KOHTPOJIA 3a IPOLECCaMH
Ha BCEX CTafuAX ee 06pabOTKH H ONTHMAJIBHOIO PEryJIHPOBaHHA BBOAUMBIX pea-
T'eHTOB COBEPILEHHOMN anmapatypoi. 3T0 MOJKHO YCIEHIHO PEIUUTH HCIOJIb30Ba-
HueM OBM, koTopsle JoKHEI 00pabaThiBaTh HHGOPMALHIO, IOCTYIAIOLIYIO OT
[EpBHYHBIX JAaTYUKOB, H KOPPEKTHPOBAaTh PabOTy JIOKANIbHBIX YCTPOWCTB JULA
ONTUMHU3ALUK NpOlecCa BOJOMOATOTOBKM B LiEJIOM. ABTOMAaTU3HPOBAHHBIE CHC-
TEMbl YNpaBleHus TexHojoruueckumu npoueccamu (ACY TII) nomkHbl co3na-
BaThCs IPU NPOEKTUPOBAaHUH HOBBIX, PEKOHCTPYKLHM HIM PACLIMPEHUH AEHCT-
BYIOIIMX CHCTEM BOJOCHaOXeHus, eciau 3aTpatsl mo cozganuio ACY TII oxyna-
I0TCS B CPOK, HE NPEBBILIAIOIINI HOpMAaTUBHBIN (2-3 roxa).

Ilpu npoextupoBanun ACY TII BonocHaGxeHuUs ciiefyeT pyKOBOACTBO-
BaTbCs OCHOBHBIMHU TPEOOBAHUAMH, U3JI0XXEHHBIMU B «(VIHCTpYKLMHM IO MPOEKTH-
POBAHMIO aBTOMATU3aLMH M AUCIIETYEPU3aLIMU cUCTeM BoJocHabxeHus» CII-516.

13.3. Cucmema ynpaenenus

CucTeMBl YNpaBICHUS TEXHOJOIHYECKUMHU MPOLECCAMHM BOAOCHAOKEHUS
(ACYVY TII) MoryT OBITh ABYX BUJOB: AUCIETYEPCKUE U aBTOMATH3UPOBAHHbIE.

CTpyKTypy AMCIIETYEpCKOIO YIpaBIeHUdA, KaK IPaBUIIO, CIEAYeT INpeny-
CMaTpHBaTh OJHOCTYNEHYATOH, C OJHUM JUCHETYSPCKUM IyHKTOM. JLIA KpyI-
HBIX CUCTEM BOJOCHaOeHHA C OOJBIIMM KOJIHYECTBOM COOpPYXKEHHii, pacnona-
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raeMbIX Ha pa3HbIX IUIOLIAAKAX, WM Pa3BUTBIX CUCTEM C HECKOJBKHMHU OJIOB-
HbIMH COOPY)KEHHAMH, OONBIIMMH y371aMH U Pa3BETBICHHOMN CETHIO JAOMYCKAETCS
IBYX- WIH MHOIOCTYIIEHYaTas CTPYKTypa AUCIETYEPCKOrO YIPaBJICHHSA C LEH-
TPaJIbHBIM M MECTHbIMH IHCIIETYEPCKMMM NyHKTamH. HeobxomumocTh Takoit
CTPYKTYPHI ClIeyeT B KO KIOM Cily4yae 0OOCHOBBIBATh TEXHUKO-3KOHOMHYECKUMHU
pacueTamu.

Ha o4MCTHBIX COOPYXEHUAX 000pYHyeTCss MECTHbIH JUCIICTYEPCKHM IYHKT,
Ha KOTOPOM YCTaHaBJIMBAIOTCA MPUOOPHI KOHTPOJIA 3a YPOBHEM BOJBI B pe3ep-
Byapax, 3a paboToii QUIBTPOB, pEareHTHOro XO3SHUCTBa, POMBIBHBIX YCTPOHCTB
U T.X. MecTHbIil NUcCneTYepCKHi MyHKT COeNUHAETCS C JUCTIETYEPCKUM MIYHKTOM
BCEH CHCTEMBI.

OpraHu3anus LEeHTPaTbHOIO AUCHETYEPCKOro MyHKTa BCEH CHCTEMBI BOJIO-
CHaO>XeHUs IO3BOJIAET Jydllle UCIOJIb30BaTh OOOPYINOBaHHE, CHU3UTH 3aTPAaThl
9JIEKTPOIHEPTUH, [OBBLICUTh HAJEKHOCTh CHUCTEMBI BOIOCHAOXEHUS, COKPATHTh
KOJIMYECTBO 00OCIIY)KUBAIOLIETO [IEPCOHAA.

Jucneryepckoe yrpaBieHHE JODKHO COYETaThCA C YACTHYHOW MIIM MOJIHOM
aBTOMAaTH3aluell KOHTPOIUPYEMBbIX CcoopyxeHHi. OOBeMBl IUCIETYEPCKOro
YIpaBIeHUs DO/DKHBI ObITh MHHMMAJbHBIMH, HO JOCTATOYHBIMM [UIS HCYEPIIbl-
Barowieit HHQOpPMaUHK O MPOTEKAHUH TEXHOJOTHYECKOTo MPOLEcca U COCTOSHUK
TEXHOJIOTHYECKOro 060pyIOBaHHs, a TakKe 00ECIeYeHHs BO3MOMKHOCTH OIepa-
THBHO YTIPaBJIATb COOPYXKEHHAMH.

Jucneryepckue MyHKTbl BOAOCHAOXKEHHA CleyeT pa3MeLlaTh B aAMHHHCT-
paTHBHBIX OJIOKaX, a PU YCJIOBHH CO3JaHHA KOMGBOPTHBIX YCIOBHH (110 YPOBHIO
IIyMa 4 T.A.) — B HACOCHBIX CTAHUMAX WIH 34aHUAX GuiIbTpoB. B nucnerdepckux
IYHKTaX CIEAyeT NPEeAyCMaTpHBaTh CIEAYIOLIME INOMEILECHHUA: JUCIeTYepcKas
JUIs pa3MEILEHUA AUCIEeTYEPCKOro IEePCoHaNa, UTa IyIbTa, MHEMOCXEMBI, ApY-
T'HX CPEACTB OTpa)keHusi HHOPMAaLMU U CPEICTB CBA3M; alliapaTHas Ui pa3me-
IIEHUS TEJIEMEXaHUKU, JJIEKTPONUTaHUA, KOMMYTAaLMH JMHUH CcBsA3H (Kpocc),
KaHaJooOpasyloleld U peseiiHoi TenepoHHOH ammapaTypbl; KOMHATa OTIbIXa
MIEPCOHANIA; MAcCTepCKas TEKyLIEro PEMOHTAa aIlapaTypbl; aKKyMYJIATOpHas H
3apsHas. Jjia pasMmenueHus crenuanbHbIX TexHuyeckux cpeacts ACY TII po-
TIONIHUTENBHO MNPENYCMAaTPHBAIOTCA CIEAYIOLIME MOMEIIEHUs: MAUIMHHBIA 3an
it 3BM; nomeleH’e moArOTOBKH M XPaHEHHs JAaHHBIX; IOMELIEHUE JUll [po-
IPaMMHUCTOB M ONIEPaToOpOB. B 3aBHCHUMOCTH OT cocTaBa 060pYNOBaHUA, NIPEAay-
CMOTPEHHOIO IJISi CHCTEM YIIPaBJIECHHs, OTAEJIbHbIE MOMEILEHUS NOIYCKaeTCs
O0BEUHATD WIM UCKIIFOYATb.

JucrieTuepckue NMYHKTI U OTAENbHBIE KPYIHbIE KOHTPOJIUPYEMBIE COOPY-
JKEHUS JOJDKHBI BKIIFOYATHCS B CHCTEMY aIMHHHUCTPAaTHBHO-XO3SHCTBEHHOH Te-
nedounuoii ca3u. Kak npaBwio, OHH TODKHBI OBITE PafHO(HIIMPOBAHEI H OCHa-
ILEHB! CpeACTBaMH 4Yacodukaruu. Kpome TOoro, Bo BCeX NPOM3BOJCTBEHHBIX M
aJMUHHUCTPAaTUBHBIX MMOMELIEHUAX COOPYXKEHHIH BOXOCHAOMXEHMA MpeayCMaTpH-
BaeTcs Teae(OHHAs CBA3b H PaJHOPUKALIHA.

TeneMexaHU3aUIO JUCTIETYEPCKOTO YIPABICHUS HEOOXOOMMO COYETaTh C
aBromatusauueil. O0beM TeneMexaHu3aLuy JUIs KaXaoro 06bexTa JOJDKeH ObITh
MUHHUMAJIbHbIM.
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I'naBa 14. TexHuka 6e30NacHOCTH H NPOTHBOMNOKAPHbIE MEPONPHATHA
B [IPOEKTe BOJONPOBOJHBIX OYHCTHBIX COOPYKeHHI

14.1. Meponpusmus no mexnuxe 6ezonacHocmu

Ilpu pa3paboTke mpoekra BOIONPOBOJHBIX OYMCTHBIX COOPYXEHHH HeoO-
XOIMMO YYUTHIBATH CIEAYIOLIHE OCHOBHBIE TpeOOBaHUS TEXHHKH O€30I1aCHOCTH.

IToa3eMHble €MKOCTHBIE COOPYXKEHHA, HUMEIOIHE OOBAaIOBAHHE TI'PYHTOM
BbICOTOM MeHee 0,5 M HaJ CIUIAHUPOBAHHOW MMOBEPXHOCTHIO TEPPUTOPHH, NOJIK-
HBI MMETH OTrPa)KIEHHE CO CTOPOHBI BO3MOXKHOI'O 3ae3/ia TPAHCIOPTa WM MeXa-
HU3MOB. OTKPBIThIE EMKOCTHBIE COOPYXEHHS, €CJIH UX CTEHBI BO3BBILIAIOTCS HaJ
OTMETKOH IUIaHUPOBKM MeHee ueM Ha 0,75 M, JOJDKHBI UMETh 0 BHEIIHEMY Iie-
PUMETPY AOMOIHUTENBEHOE OTPAXKACHUE, MPH ITOM 00IIas BHICOTa OrPaXICHHS
OT IIOBEPXHOCTH 3€MJIM HOJDKHA ObITh He MeHee 0,75 M.

IIpu pa3MmeleHHH OYUCTHBIX COOPYXEHUIl B 3JaHHU HEOOXOIMMO Npexy-
cMaTpuBaTh paboude MpPOXOJbl IUMPUHOH HEe MeHee | M MEXZAY OTAEIbHBIMU
COOPYKEHHSAMHM, a TaKKE MEXAY COOPYKEHHAMH U CTEHaMH 3JaHUA, €CIIH IO
JIpYTUM CIELMaIbHbIM TpeOOBaHUAM HE MpeaycMarpuBaeTcs OONbIIas [IUpUHA
npoxonoB. Ilupuna pabouyux MpPoxXoaoB, pacroyokeHHbIX Ha BeicoTe 0,8 M Han
HOJIOM, WIM € MOMOCTOB (IUTOLIAJOK) Ui OOCIY>XKMBaHHS €MKOCTEH C BOHOMH
Jo/mkHa coctaBiATeh He MeHee 0,6 M. IIpoxozsl U IUIOIIALKH ClEAYeT OrpaauTh
Ha BBICOTY He MeHee | M cO CIUIOLIHOM 3auIMBKOH BHU3Y Ha 0,1 M.

3arny6eHHbIE TOMEILIEHUS HODKHBI COOOIMATHECA ¢ HA3eMHBIMU YaCTAMHU U
BBIXOJAMHU M3 3[aHUI [0 OTKPHITHIM JIECTHULAM IUUpUHOIt HE MeHee 0,9 M U yr-
JI0M HakiIoHa He 6onee 45°. [lnd nmoMeleHuit JmMHoH 12 M U MeHee JoIycKaeTcs
YCTPOHCTBO JIECTHHLL C YIJIOM HakiIoHa He 6onee 60°. [l mepexonoB yepes Tpy-
6bl, a TalOKe [UIA OABEMA K OTIACIBbHBIM IUIOAJKaM Yy 3a/(BHXKEK U T.II. JOIyC-
KaeTcs MPUMEHATh JecTHUUB! wHMpHHOi 0,5 M ¢ yrioM Haxiona 60° u Gonee, a
TaKOKE CTPEMSHKH.

s nomerueHuii anuHo# (nuamerpom) 6onee 18 M, mosisl KOTOpBIX 3ariyo-
JIEHB! HIDKE YpPOBHA II0JIa MEepBOro 3Taxka Oosee yeM Ha 1,8 M, HOJDKHO npeny-
CMAaTpUBAThCA HE MeHee ABYX O3BAKyallMOHHBIX BbIXOHOB. [[nsg OGe30macHbIX U
YOOOHBIX YCIOBUI PEMOHTA U OOCTY>KMBaHUA 00OPYNOBaHUS U apMaTypsl He0O-
XOJMMO 00eCHe4yuTs JOCTYHMHOCTh MOAX0Ja K HUM. [ToMeleHus OJKHBL HMETh
OTOIUIEHHE, OOecreynBaollee HaUIKALIYI0 TEMIIEPATYPY, a TAKXKE €CTECTBEH-
HO€ M UCKYCCTBEHHOE OCBELLEHHUE 10 CYLIECTBYIOIIUM HOpMaM [2].

Kpome TOro, B MOMELICHUSX OYHUCTHBIX COOPYXXEHUH ClefyeT MpeayCMOT-
peTh aBapUifHOE OCBEILEHHE OT AKKyMYJSTODHOH OaTaped HanpsHKeHHEM He
cBeilie 36 B unu, B KpaitHeM ciydae, OT OOBIYHBIX KEPOCHHOBBIX HACTEHHBIX
JIaMII, a TaKxKe 3amac cBeyeid, 4ToObl 06eCneuuTs BO3MOXKHOCTE OCMOTpPa Heloc-
TaTOYHO OCBEILEHHBIX MECT.

ITpou3BOACTBEHHbIE IOMELIEHHS OYUCTHBIX COOPYXKEHHH 000pyayrOTCs HC-
KYCCTBEHHO# BEHTWIALMEH, obecrieunBaiomieii 3—6-kpaTHblii OOMEH BO3iyXxa B
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1 yac B 3aBUCHUMOCTM OT Ha3HaueHHMs INomeuieHus. IIpH NpOeKTUpOBaHUH
3NEKTPUYECKOMN CHIIOBOH M OCBETUTE/ILHOU IIPOBOJKHU JAOJDKHBI OBITH COOIIOACHBI
[IPaBUIIa YCTPOUCTBA JJIEKTPOYCTAHOBOK B ChIPHIX IIOMELIECHUSIX.

OTaenbHO CTOAIIAs XJIOPA03aTOpHAs JOJDKHA OBITh PACIOJIOKEHA Ha Iep-
BOM 3Taxk¢ M 000pyJOBaHa ABYMS BBIXOJAMH: OJHH 4epe3 TaMOyp U BTOpOH —
HENIOCPEACTBEHHO HApyXy, NPH 3TOM IBEPH HOJDKHBI OTKPBIBATbCA HApYyxKy.
PacxonHblil CKaj XJIOpa JOIyCKAaeTcs pachosaraTb HENOCPEICTBEHHO K XJIOp-
J03aTOPHOMH, HO MX CIeyeT Pa3fe/iATh OTHECTOHKOH CTeHOH 6e3 npoemos. Pac-
XOIHBIN CKJIaJ] XJIOpa MPOEKTHPYETCs ¢ ydeToM TpeboBaHui CaHUTapHBIX MPaBUII
JUIS CKJIZIOB CHJIBHOAEHUCTBYIOMMX snoBuThiX BeulecTs (CISB). Bribpoc ynanse-
MOroO BO3/JyXa OT IOCTOSHHO JECHCTBYIOIIEH H aBapUHOM BEHTWIALHU PaCXOAHO-
ro CKJIaja XJiopa CjleyeT OCYILECTBIATh 4Yepe3 TpyOy BbICOTOM 15 M OT ypoBHA
3eMid. [Ipy HEOOXOAMMOCTH HAJUISKHT IMPENyCMAaTpUBATh OYHUCTKY BBIOPOCHOIO
BEHTWIILMOHHOTO BO3[yXa. BBIOpPOC BEHTWIALMOHHOIO BO3AyXa U3 IOMEILECHHA
XJIOPJO3aTOPHOM HAIUICKHUT OCYILUECTBIATH Yepe3 TpyOy BBICOTOH Ha 2 M BBIIIC
KOHBKa KPOBJIM CaMOT0 BHICOKOI'O 3JJaHis, HaXoAs1ierocs B pajauyce 15 m.

s obecrnieueHus: ObICTPOro yAaneHHus: U3 MOMENIEHHs IPOCOYHBIIErocs ra-
3a XJIOpJ03aTOPHOE OTeseHHe 000pyayeTcs aBapUifHOW BEHTWIAIMOHHOM ycTa-
HOBKOH, pacCYMTaHHOH Ha 12-kpaTHblid 00MeH Bo3ayxa B 1 4. BBITSKKY Bo3zyxa
B XJIOPJI03aTOPHOM IIOMELIEHUH yCTpauBaroT BOIM3U moja. [lepex BXxonoM B mo-
MELIECHUE NPeLyCMaTPHBAETCs HACTEHHBIH 1IKad Ui XpaHEHUs [IPOTUBOra3oB H
pPYOMIBHUMK WIIM KHOIOYHBIHA IyCKaTesNb JUIA BKJIIOUEHHUs BeHTWwIsTopa. Ha ciy-
4aji pa3pbiBa GAJUIOHOB C XJIOPOM BO JABOpE Ha paccrosHuu He Gosee 10 M ot
BXOJa B XJIOPIO3aTOPHOE HOMELIEHHE HOJDKEH OBbITh 3alpOEKTUPOBaH YTEILICH-
HbI aBapHHHBIA KOJIOAEL ITyOHHON 2—3 M C BOZOHEIPOHULIAEMbIMH CTEHKaMU U
JHHMILEM, 3aKPhIBAEMBII CBEPXY IUIOTHBIMH KPBIIIKAMU I HOIPY)XEHUS B HErO
HEUCIPaBHBIX OaJUIOHOB € XJIOpOM. B XJIOpA03aTOpHOH, CONOKHPOBAaHHOH C
OUMCTHBIMH COODY)KCHUSMH, JOIMYCKAeTCs XpaHCHHE SKHAKOTO XJopa B
KonuyectBe He Oosiee 50 Kr, npu ITOM JOJDKHBI OBITh [PEIyCMOTPEHBI
YCTPOHCTBA JUIA aBapUiiHbIX 6AJIOHOB. B X/10pZ03aTOPHOM MOMENIEHUH, KPOME
OCHOBHOI'O 3/IEKTPOOCBEIUEHUS, JOJDKHO ObITh aBapuMHHOE OCBEUIEHHE OT
aKKyMYJIATOPHOIi OaTtapeu HanpsbkeHueM He Bbiwe 36 B.

IIpn HanMuMK B NPOM3BOJCTBEHHBIX MOMELIEHUAX IOCTOSIHHOTO 00CIyXH-
BAIOLLEro NEPCOHAIa TEMIepaTypa Bo3AyXa B HUX JOJDKHA ObITh He Hinke 16°C,
a B NOMELICHUAX, UMEIOIIUX OONbIINE OTKPBITbE BOAHBIE MOBEPXHOCTH, OHA
J0JbKHA ObITE Ha 2°C BBIILIE TEMIIEPATYpPhl BOABL.

B cknagax skuIKOro Xjopa OTOIUICHUE, KaK IIPABUJIO, HE [IPEAyCMaTpUBAET-
cs. IIpu ycTaHOBKe B pacXOJHOM CKJIafle XJI0pa, KPOME Taphl C )KUAKUM XJIOPOM,
TEXHOJIOTHYECKOro 000pyIOBaHUsA, CBA3aHHOIO C IKCIUTyaTalUeH XJIOPHOTO XO-
34HCTBa, CJIEAYET MpPEAYCMaTpUBaTh OTOIUICHHE MUIsi OOECleYeHMs pacyeTHO
TeMmnepartypsl Bo3ayxa +5°C.
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14.2. IIpomusonocapHble Meponpusmus

ITo cTeneHu moxapHOi ONAaCHOCTH 3aHHUA U COOPY>KEHHs BOAONPOBOAA OT-
HocAT k kateropuu J1. Kinace U cTeneHb OrHECTOMKOCTH 3aHUH U COOPY>XEHUI B
3aBUCHMOCTH OT KAaTE€rOpMH HaJEKHOCTH MOJAYM BOJB! CIENyeT NPUHUMATh IO
[2]. Cranuun ounctku BoAsl oTHOcATCS ko Il xiaccy M BTOpOH CTENEHH OTHe-
croiikocTH. OCHOBHBIMU NPHYMHAMH IIOKAPOB Ha BOAOIPOBOAHBIX COOPY>KEHHU-
AX SBJAIOTCS: HEOCTOPOXKHOE oOpalleHHe C OrHEM, HEUCIPaBHbBIE JJI€KTPo06o-
PYAOBaHME U CETh U HApYLICHHE MNpPaBHI UX JKCILUTyaTalldH, CAMOBOCILIaMCHEHHE
U CaMOBO3rOpaHHe OOTHPOYHBIX MAaTEPUAJIOB, HEUCIIPABHOCTh WIHM HENPaBUIIb-
Has 9KCILTyaTaluus OTONUTEIbHOTO XO3IHCTBA U T.A.

IIpy NpOEKTUPOBAHMM HACOCHBIX CTAHLMH, OUHCTHBIX COOPYKEHUH, Mac-
TEPCKUX U JPYTUX OTAILUIMBAEMBIX IIPOM3BOIACTBEHHBIX IIOMELIEHUH ClEayeT
IpeAyCMaTpUBaTh YCTAHOBKY BHYTPEHHMX IIOXKAapHBIX KpaHOB. B momemieHusx
HACOCHBIX CTaHLUH pa3MepoM 6x9 M u Goisiee NPOEKTHPYETCs BHYTPEHHHH Mpo-
THBOIIOXXapHbIH BOJONPOBOJ C PACXOAOM BOZBI 2,5 JI/C, a B HACOCHBIX CTaHIMAX
C HU3KOBOJIBTHBIM 3JIEKTPOOOOPYIOBaHHEM CIIELYeT IpeaycMaTpHBaTh AOIOJI-
HUTENBHO [Ba PYYHBIX IIEHHBIX OTHETYIUMTEILA, B HACOCHBIX CTaHIMAX C BBICOKO-
BOJIbTHBIM 000pYZOBaHMEM — JIBa YIJICKUCIOTHBIX OrHETYLIMTeNd, 60uKy C BO-
Joi eMKocThio 250 1, Ba BOIOKA U3 acOECTOBOrO MOJIOTHA MIIM KOUIMBI pa3me-
poM 2x2 M.

B cxmajax, rapaxax H ApYTHX HEOTAIUIMBAEMBIX MOMELIEHHAX AOJDKHBI
ObITh NPENYCMOTPEHBI MECTA JJI1 YCTAHOBKH OTHETYLIMTENCH, SIIUKOB C IIECKOM,
B JIETHEE BpeMsA - OOYKH C BOJOMH, a Ha CTEHE NOJDKEH UMEThCA Habop MPOTUBO-
MOXXapPHOTO HHBEHTApA. B LeMIIX M0XapoTyIIEHUA HOJDKHBI OBITH NPEXYCMOTpE-
Hbl TIPOXOJBl M MOACTYMBL. I MPOMACIEHHbIX TPANOK H JPYTHMX OOTHPOYHBIX
MaTEepHAJIOB CIEXYET yCTAHOBUTH METAIMYECKUE SIUUKH C KPBIIIKAMH.

Kyputs cinenyer TOIbKO B ClIELIUaNbHO OTBEAEHHBIX AJIS 3TOM LIEJIU MECTaX.

HapyxHoe noxapoTyLlIeHHEe Ha BOJONPOBOJHBIX OYHUCTHBIX COOPYXECHHAX
clenyeT NpefyCMaTpHBaTh 4epe3 IOXapHble I'MAPAHThl, YCTaHABIMBAEMbIE Ha
CETU XO3SMCTBEHHO-IIUTHEBOIO BOAONPOBOAA CTAHLIMH.

Ha Maneix BomonpoBojax OTAENbHBIE COOPYKEHMA HUHOTZAA CTPOAT U3 Cro-
paeMbIx MaTepuaioB. I[I03TOMy Takue COOpPYXKEHHA BCErAa HaXOUATCA [OJ YIPo-
3011 YHHYTOXKEHHUS OT BO3JACHCTBHUS IPO30BbIX pa3psaoB. MOJIHHSA MOXET BbI3BATh
[0Xap MK Ja)ke B3PhIB KaK OT HEMOCPEICTBEHHOIO TEIUIOBOIO BO3AEHCTBUA IIPU
MpSMOM €€ MOMNaJaHUU, TAK U OT UCKPEHHS M TEILUIOBOIO BO3IAEHCTBHA CBEPXTO-
KOB, 3aHOCUMBIX B MOMEHT Y/apa MOJHHHM BO BHYTPEHHHE JJIEKTPOCETH, Telle-
(GOHHYIO ceTh, METaJUIMYECKYIO KpBILIY Ha 3[4aHuH, TpyOompoBoasl U T.1. Ilpe-
JOXpaHATH 3[aHHUE OT NPAMBIX YA2POB MOJIHMHU CJIEAYET MOJIHUEOTBOAOM.

238



Jlutepatypa

1. Cokonosa H. B. MeToa. yka3. K XHIUIOMHOMY MPOEKTHPOBAHHIO 1O BBIOOpY Kadect-
BEHHOIO COCTaBa HUCTOYHHKOB mpupoansix Box / H. B. CokomoBa, E. A. I'opbaues;
I'opbk. HHXKeHep.-cTpoUT. HH-T. — [opbkuit: TUCH um. B. I1. Ukanosa, 1982. — 36 c.

2. CHulI 2.04.02-84". Bonocuabxenue. HapyxHsie ceTi  coopyxenus/ Focctpoit Poc-
cun. — M.: T'YII LI1I1, 2001. - 128 c.

3. YkpynHEHHbIE HOPMbI BOJOMIOTPEOICHHs. ¥ BOJOOTBEACHUA UL Pa3iMYHBIX OTpacieit
npomsinuieHHocTH / CoBeT 3koHOM. B3aumomnoMoiud, BHUH BogocHabxeHus, KaHaIH3a-
LHH, THAPOTEXH. COOPYKEHHH U HHX. THAPOTEONOTHH. — 2-€ H31., epepad. — M.: Crpoii-
u3gar, 1982. - 528 c.

4. CHuII 2.04.02-85". BHyTpeHHHi BogonpoBoa H KaHanu3auus / MuHctpoit Poccun. —
M.: I'VII L], 1997. - 60 c.

5. CanlluH 2.1.4.1074-01. CaHHTapHO-3IMHAEMHOJOTHYECKHE NpPaBHJIa ¥ HOPMATHBBL
IMutbeBast Bona. [urueHuyeckue TpeOOBaHMS K KaueCTBY BOIBI LEHTPATH30BAHHBIX CHC-
TEM MHUTHEBOr0 BOJOCHaOXeHus. KoHTponp kauectBa: yrB. 26.09.01.: [lara BBemeHus
01.01.02 / MunzapaB Poccun. — M.: 2002. — 104 c.

6. 'opbaueB E. A. IIpoekTHpOBaHHE OYUCTHBIX COOPY)XEHHH IOPOACKOTO BOJOMPOBOIA:
Meroa. yka3. K BbIIOJIHEHHIO KypCOBOTO H JUIZIOMHOTO TPOEKTOB Ul CTYAEHTOB CIIELH-
anbHOCTeR 1209 — «BoaocHabxeHHe W KaHaIM3auua» U 1217 — «PauuoHaNbHOE HCIIONb-
30BaHME BOAHBIX PECYPCOB U 00€3BpEXHBAHHE MPOMBIILIEHHbIX cTokoB» U.1/ E. A. Top-
GaueB, JI. A. Bacuwibes; I'oppk. wuHXeHep.-ctpout. uH-T. — [opekuit: TMCHU
uM. B.I1. Ukanosa, 1985. — 40 c.

7. Topbaues E. A. Pacuer 1 KOMIIOHOBKa pearcHTHOro Xo3siicTBa: MeTod. yKa3. K Bbl-
MOJIHEHHIO KYPCOBOTO M JHIUIOMHOTO NpPOEKTOB JUIA CTYACHTOB, OOyYaloLIMXCA IO Ha-
npasnennio 550100 — «CtpoutensctBoy», cneunansHoctd 290800 — «BoxocHabkeHue U
sopootseneHue» / E. A. Topbaues, A. JI. Bacunees, JI. A. Bacuises; Hikerop. axurekr.-
ctpout. yH-T. — H. Horopon: HHI'ACY, 1999. — 37 c.

8. BacwibeB A. JI. PacyeT CMECHTENbHBIX YCTPOHCTB B TEXHOJIOTHSX BOJOMOATOTOBKH:
Mertoa. yka3. K BBIIOJHEHHIO KypCOBOTO H JHIIOMHOTO MPOEKTOB IS CTYAECHTOB, 00Y-
qaromuxcs no HampasieHHio 550100 — «CrpoutenbcTBo», creuxansHocTH 290800 —
«BonocHabxeHne 1 BogooTBeneHHe» / A. JI. Bacunees, JI. A. BacunbeB; Huxerop. axu-
TeKT.-cTpoHT. YH-T. — H. HoBropoa: HHI'ACY, 2002. - 26 c.

9. KoxunnoB B. ®@. Ouncrka nurbeBod M TexHHueckoit Boapl / B. ®. KoxuHo. — M.:
Crpoituspar, 1971. - 303 c.

10. Topbauer E. A. O6paGoTka IPHPOAHBIX BOI OTCTAaMBaHHEM: MeTOA. yKa3. K BBIION-
HEHHIO KypCOBOTO M JMILIOMHOTO MPOEKTOB JJIA CTYACHTOB, 00YYalOIHXCs 1O HampasJie-
Huto 550100 — «CrpoutensctBo», cnendanbHocTH 290800 — «BomocHabxeHue U BOZOOT-
BemeHue» / E. A. T'opbaues, C. Il. PomanoB; Hinkerop. axWTeKT.-CTPOHT. YH-T. —
H. Hosropoa: HHI'ACY, 1999. —4lc.

11. Huxomnamse I'. U. BogocHabxenue: Yue6. mis By3os / I'. . Hukonamze, M. A. CoMoB.
— M.: Crpoiiusaat, 1995. — 668 c.:u.

12. CnpaBoYHHK NPOEKTUPOBLIMKA: BogocHabxkeHHe HaCeNeHHBIX MECT M MPOMBIIIIEH-
HbIX npeanpuaTai / [Tox pen. Y. A. Hasaposa. — M.: Ctpoitusnar, 1977. — 288 c.: u.

13. TlocoGue MO MPOEKTHPOBAHHIO COOPY)KEHHMH UIS OYMCTKH M MOAroTOBKH Bombl (k CHulIl
2.04.02-84 BopocHabxenne. Hapyxwple cetm U coopyxenus) / HHUM KBOB AKX
mm. K JI. [Tamomioa. — M.: LIUTII F'occrpost CCCP, 1989. - 128 c.

14. TTamokoB A. WM. OcBeTHTENH NPHPOOHBIX BOA: MeToA. yKa3. K BBIIOJHEHHIO KypCo-
BOTO M IHIUIOMHOTO IPOEKTOB A CTyAEHTOB, oOy4aromuxcsa no HanpasieHuio «CTpou-

239



TENbCTBOY, crenuanbHocTH 290800 — «BonocHabxenue 4 BomooTBeneHue» / A. U. [Ja-
wiokos, C. I1. Pomanos; Huxerop. axutekr.-ctpout. yH-T. — H. Hosropon: HHI'ACY,
2001.-31c.

15. Huxomnamze I. U. Tloaroroska BOAb! WIS IUTHEBOTO H MPOMBILUIEHHOTO BOJOCHA0XKeH s
/T. Y. Hukonanse, 1. M. Munn, A. A. Kacransckuii. — M .: Beici. mk., 1984. — 367 c.

16. CoBpeMeHHBIE TEXHOJIOTHH U 000pyIOoBaHHE 11 06pabOTKH BOABI Ha BOXOOYHCTHBIX
cranmuax / Jlen. JKKX Tocctpos Poccun; HUM koMMyH. BOJOCHA0XKEHHS M OYHCTKH
BoIbL — M.: 1997. - 112 c.: um.

17. Meroanyeckue peKOMEHIAUHMH MO OOECTIEYEHUIO BHINOJIHEHHs TpeOOBaHUi caHHTap-
HbIX npaBui # HopM CanlIuH 2.1.4.559-96 «IIutbeBas Bona. 'uruenndeckne TpeOoBaHHA
K KaueCTBY MHTHEBOH BOMBI LEHTPAIH3OBAHHBIX CHUCTEM ITHTHEBOTO BONOCHAOXKEHHS.
KoHTposp kauecTBa» Ha BOXOMPOBOMHBIX CTAHLMAX MpPH OYHCTKE NPUPOAHBIX Box / ['oc-
crpoii Poccun; HUM xomMyH. BogocHabxeHus u ounctku Bozsl; I'YII «BUMM». — M.:
2000. - 92 c.

18. Ilepene ®.A. Tabmuubl DI I'MAPABIMYECKOTO pacyeTa BOXONPOBORHBIX TPYO /
®. A. llleBenes. — M.: Crpoiiuzgat, 1984. - 112 c.

19. Knauxo B. A. Oumctka npuponnsix Box / B. A. Kiauko, U. 3. Anensuud. — M.:
Crpoiiusnar, 1971. - 580 c.

20. Iamokos A. Y. IIpoexTHpoBaHKHE OYHCTHBIX COOPYXXEHHH FOPOACKOr0 BOJOMPOBOJA.
Y.4. OcHoBHBIe ycTpoiicTBa Ui GUIBTPOBaHUS Boxsl: Meton. ykas. / A. . Ilauokos, B.
I'. Bonus; I'opbk. uHxeHep.-cTpouT. HH-T. — ['opbkuit: TUCU um. B. I1. Ukanosa, 1987. —
44 c.

21. Xypb6a XK. M. PaspaGoTka BOZOOYHCTHBIX (HIBTPOB C MEHOIUIACTHO-BOJOKHHCTOH
3arpy3koii: ABroped. auc. ... kann. TexH. Hayk / XK. M. XKyp6a. — CII6, 1994. — 26 c.

22. T'opbaue E. A. HccnemoBaHue mporecca Ge30TCTORHOIO OCBETJICHHS BOXBI Ha
(HUIBTPOBAILHBIX YCTaHOBKAX C MHOTOCIIOHHOM 3arpy3koii: ABroped. JUC. ... KaHI. TEXH.
Hayk / E. A. T'opbaues. — I'opbkuid, 1973. - 27 c.

23. Komomuerit FO. M. OuucTka NpHpOOHBIX BOX (QHIBTpOBaHHEM: Y4el. mocobue /
I0.H. Kononuerit, H. ®. Cankuy, B. I'. Bogus, E. A. T'op6aues u np.; ['opbk. HHXeHep.-
cTpouT. u-T. — ['opekuit: ITY, 1977. - 115 c.

24. BacunbeB A. JI. Pacuet 030HaTOpPHOT0 000pYIOBaHHA A BOXOMPOBOAHBIX CTAHIUI:
Merox. yka3. K BBII. KypC. H DUIUIOM. HPOEKTOB JUIS CTYJEHTOB, OOYydJalomMXcs O Ha-
npasiaeruo 550100 — «CrpoutenbcTBoy, crienuansHoctd 290800 — «BonocHabxenue u
BopooTseaeHHe» / A. JI. Bacunbes, JI. A. Bacunbse; Huxerop. axuTeKr.-CTpOHT. YH-T. —
H. Hosropoxa: HHI'ACY, 2001. - 35 c.

25. JIamaeB b. @. I'unppoctpyiiHsle Hacockl M ycraHoBKH / Bb. @. JIamaes. — JI.: Mamuno-
crpoenue, 1988. — 248 c.

26. T-1604. KoMIOHOBOYHEIE pELICHHS KOMIUIEKCOB CTAHLMH OYHCTKH BOJBI OBEPXHO-
CTHBIX HCTOYHHKOB NPOM3BOIUTENBHOCTHIO 1,6-200 ThIC. M3/CyT. — M.: THUUIII unxe-
Hep 060pyROBAHHA TOPOXOB, XXHIIBIX H OOIECTBEHHBIX 3aHuH, 1984.

27. INonxoBuy I'. C. ABTOMaTH3alKsA U AUCIETUEPH3AUUA CHCTEM BOJOCHAOKEHUA U KaHa-
mu3anuu / T. C. TTonkosuy. — M.: Crpoitn3aar, 1978. — 1902 c.

28. T'opbaues E. A. TIpoexTupoBaHHE OYHCTHBIX COOPY>XEHHH BOJONpPOBOJA M3 IOBEPX-
HOCTHBIX HCTOYHHKOB — Yue6. ITocobue / E. A. I'opbaue; Hinkeropon. apXHTeKT. —
ctpout. yH-T. — H. HoBropox: HHI'ACY, 2003. — 238 c: ui.

240



