HAYYHO-WUCCJIEJIOBATEJILCKUI MTHCTUTYT KOMMYHAJIBHOT'O
BOJOCHABXEHUSA 11 OYMCTKU BOABI (HN KBOB)
AKX nm. K. 1. TAMOUIIOBA

IHIOCOBHE
0 IPOEKTUPOBAHMIO COOPYXKEHUE IS OIUCTKH U MOATOTOBKH BOBI
(x CHulI 2.04.02-84)

Yreepxneno npukazom HUU KBOB AKX um. K. [1. [Tamdunosa
ot 9 anpens 1985 r. Ne 24

PexomennoBano k m3ganuo ydeHelM coBetom HHMU KBOB AKX um.
K.d.ITamdunosa.

ComepXuT CBENEHHs, YTOYHSAIONINE KOHCTPYKTHBHBIE W Jpyrue
OCOOCHHOCTH COOpPYXKCHHWH, BOWIEANIMX B OCHOBHOH HOPMAaTHBHBIN
JIOKYMEHT, a TaKXKe YKa3aHHs [0 PANY HOBBIX pa3pabOTOK, KOTOPHIE MOTYT
MPUMEHATBCA TONBKO B OJKCIEPHIMEHTAIFHOM TMOPSAKE, IMPH STOM UL
XO3AACTBEHHO-TIUTHEBOTO BOJIOCHA0KEHUS HE00X0IUMO HaJI4He
MIOJIOKUTETIFHOTO 3aKIFOUEHHUS CAHUTAPHBIX OPTaHOB.

JI1st MH)KEHEPHO-TEXHUYECKUX PA0OTHUKOB NPOEKTHBIX OpraHnu3alyi.

ITpn noxb3oBannu IlocoOueM HEOOXOIMMO YUYHMTHIBATH YTBEPIKICHHBIC
U3MEHEHUs CTPOUTENBHBIX HOPM U MPaBUII M TOCYJapCTBEHHBIX CTaHJapTOB,
nyOonukyemble W KypHajde «bBHOJUIETEHb  CTPOUTEIILHOW — TEXHUKHY,
«COOpHHKE M3MEHEHHUIl K CTPOUTEIbHBIM HOpMaM M IpaBumiam» [occTpos
CCCP u wuHpopManmmoHHOM yKkazatene «[ocymapcTBeHHBIC CTaHIApPTHI
CCCP» I'occrannapra.

INPEJUCJIOBUE

ITocobue sBsieTcs momoiHeHWeM K pazn. 6 «Bomomomroroska» CHull
2.04.02-84 «BonocHa0xenue. HapyHbIe CETH U COOPYKEHHUS.

CocTaBJIeHO C y4eTOM Hay4HBIX HCCIEJIOBaHMH M 000O0IIeHHs OIbITa
IIPOEKTUPOBAHMSI, CTPOUTEIHCTBA M SKCIUTyaTallii BOAOIPOBOIHBIX CTAHIMN
3a TI0CJIeTHHE OBl

IMocobue pazpadorano HUU KBOB AKX wm. K.[.Ilam¢unosa -
KaHIUAATaMH TEXH. HayK E.M.Anensrusoit (pazn. 1),
B.M.KopaGensuukoBsiM (pasa. 4, 13, 14), A.M.Ilepmunoit (pasa. 13),
NN . Jemuaeim (pa3g. 6), B.IL.Kpumrymom, B.M.TpeckynoBeim (pazm. 7),
I'.JI.Menpumewm (paza. 15), B.M.JIro6apckum (pa3a. 16) coBmectno ¢ BHUU
BOAT'EO - g-pom texH. Hayk A.M.EropoBsiM (pa3n. 2), KaHOUIATAMH TEXH.
Hayk .M .Mmupkucom, 3.A.Ilpommusm (pa3x. 1), U.C.Pogunoit (pasn. 2),
D.JL.Boabdtpy6 (pasa. 3, 4), I.10.Accom (pazn. 12); PHUN AKX um. K.JI.
IMamdumosa - xanammatamu TexH. Hayk M.X.KoBapckout (pasm. 5), AW
OdunatoBeiM (pasn. 8), OUCHU - kaua. TexH. Hayk [1.A.I'paboBckum (pasa. 8);
IIHUUKUBP - xaun. texn. Hayk M.I".JKypb6oit (pazn. 9); AsSHUUW Bogubix
mpobnem - kaHa. TexH. Hayk M.C.babaeBeim (paza. 10); ILTHMUDIII
HH)XEHEpHOTo 000py/I0BaHNUS - KaHAUIaTaMu TexH. Hayk B.M.Ponunsiv, B./1.
CyxkacsiHoM, unxk. I'.P.Pabunosnyem (pazn. 11).

B otbope Matepmana, cocTaBieHHMM W pegakTupoBaHuM I[locoOus
ydyacTBoBanu: kaHaunatel TexH. Hayk WM. Jdemun, JL.H.Ilackymxkas,
B.I1.Kpumryn (HU1 KBOB AKX nm. K. I.ITam¢puiosa); kaHA. TEXH. HAYK
B.B.Amanus, n-p Texs. Hayk, npod. M.D.Anensunn (BHUU BOIAI'EO);
nmkeHepsl  B.A.Kpacymun, JIL.I1.Po3zanoBa (I'mmpokoMMyHBOIOKaHAN);
A.®.bpurknr  (CorozBopokananmpoekt); [.P.PadmroBuu  (LITHUUDII
HH)XEHEPHOT0 000pyI0BaHNU)

1. PACIPENEJIUTEJIX PEATEHTOB

B mpakTHKe BOJONOATOTOBKH B COOTBETCTBHH ¢ TpeOoBanmsmu CHull
2.04.02-84 nomkHO OBITH O0OecreueHO OBICTPOE H  PaBHOMEPHOE
pacmpeneneHue peareHToB B oOpabatbiBacMoil Bojge. OcCOOEGHHO BaKHO
YBEIIUUCHUE CKOPOCTH pACHpECICHUS TPU BBEACHUM KOAryJsHTOB
(pacTBOpOB coyleli aNMIOMHUHUS W OKelle3a) U1 CO3IaHMSA YCIOBHH HX
3¢ (GEeKTHBHOTO U PalOHAIHHOTO HCIOIH30BAHUS.



Hwxe ommcaHo HECKOJIBKO THUIIOB pacTlpeleNuTe]ell peareHToB,
paspaboranaeix HUM KBOB AKX um. K./ .Ilamdwmrosa (tun 1) u BHUNU
BOAI'EO (tuns 11-1V).

MTEP®OPUPOBAHHBI PACIIPE/IETUTEID KOATYJISHTA
(THTI )

11. Pacmpenenurens TOpeAHA3HAYCH JUIS  BBEACHUS — PAaCTBOPOB
KOaryJisiHTa Wi (DIOKYJISSHTA U MOXKET OBITh YCTAHOBICH B TpyOe mepen
CMecCHUTeJIeM, TNpU TMOCTYIUICHHH BOJBI B CMECHUTEIb HIM B OJIHOM U3
OTHEJeHUI BXOIHON KaMephl Nepe]] KOHTAaKTHBIMUA OCBETIHUTENsIMU (depT. 1).
B mocnenneM cimydae peKOMEHAYETCSl yCTaHABIUBATh pacHpeleiUTeIbh B
IpoeMe TMEePErOpOAKH, CO3MAIOIMIEM CY)KCHHE II0OTOKAa ¥ YBEJIWYCHHE €ero
TypOYJIEHTHOCTH.

Yept. 1. Cxema ycTaHOBKH Mep(hOPUPOBAHHOTO PACIPEACIUTEIIS KOAryJITHTa
(tum 1)

a - B BHXpEBOM cMecuTene, 0 - B IEpPeropoadyaToM WIH KOPHUIOPHOM
CMecHuTelle, BXOJHOM  KaMmMepe KOHTakTHOro  ocBemidrens, 1 -
pacrpenenuTeNb;, 2 - CeKIMOHHAs CBHHUYWBAIOMIASACS INTaHTa, 3 - IMojadya
KoarynsHTa; 4 - 3apsaka cudona

1.2. Tlotepu Hamopa rpu 0OTEKAHUM PACIPEACTUTEISI BOJOW COCTABIISIFOT
10-15 cm.



1.3. Pacnpenenutenn u3 nepopupoBaHHEIX TPYOOK HE PEKOMEHIYyeTCs
MPUMEHATh HpPU 0OpabOTKE BOJBI PACTBOPOM KOAryJsiHTA, COAEPKALINM
HEpPacTBOPHMBIE IPHMECH.

1.4. Jlnsa BBeneHHWs pacTBOPOB MMHEPAIbHBIX KOAryJsiHTOB CIEIyeT
NIPUMEHSTH PaclpeenTeH U3 BUHUIUIACTOBBIX TPYO MM U3 HEeprKaBerouen
CTasu.

1.5. Pacnpenenurens koarynsHTa (4epT. 2) COCTOMT M3 LIEHTPAILHOTO
0auka cO INTYHEPOM, HA KOTOPBIH HajJeBaeTCs UUIAHT JUIA I0Jauu
KOaryJisiHTa, M PaJualibHbIX Mep(OpPHPOBAHHBIX TPYOOK-JIydel, MMEFOLINX
OTBEPCTHs, HANpaBICHHBIC II0 ABIKEHHIO TNOTOKa BOJbI. Pacmpenenurens
OIyCKaeTCsi Ha MECTO YCTAaHOBKM C IIOMOIIBIO CBUHYMBAIOIIECHCA U3
OTIETBbHBIX CEKIHUI IITAHTH.

Yepr. 2. [lepdopupoBaHHbIil pactpeaenuTeb Koarysara (Tuir |)

1 - meHTpanbHBI 0adok; 2 - OTBepCTHWs Ui BBOJA KOAryJIsHTa; 3 -
pa3peMHas mTaHra; 4 - IITyHEp JUIS NPUCOCIUHCHHS IUIAHTA I1OJIa4H
KOAryJisiHTa; 5 - 3araymika; 6 - neppopupoBaHHas TPyOKa-nyd

1.6. Yucno oTBepcTHid B pacmpeieiUTeNic CIeAyeT ONpeaessaTh IO
pacxoay pacTBOpa KOaryjissHTa W BeJIMYMHE T[OTEPU HAmopa B
pacnpenenutene 30—50 cm.

1.7. Pacxox pacTBOpa KOAryisiHTa (g, CM/C, CIGLYET ONPEACIATH IO
bopmye
_ Hk0, 100

Ck p

o))

K

rae Ik - 103a KoaryJsisiHTa, r/M3;
(s - PACXOJI BOJIBI YePE3 CMECHTEIb, M /C;
Cx - KOHIICHTpAIUS pacTBOpa KoaryJisiHTa, % Io Macce;
p - IUIOTHOCTH PacTBOpa KoaryisiHTa KoHnenTpamun Cy, r/em’.

[TnoTHOCTH pacTBOpa KOAryJSHTA IPH 3aJaHHOH KOHIEHTPALUH CIeIyeT
PUHKUMATS 110 Tab. 1.

Tabiuua 1
Konuenrpanus pacteopa Aly(SOy)s, [TnotHOCTB pacTBopa,
% 1o macce r/em’
1 1,009
2 1,019
4 1,040




6 1,060

8 1,083
10 1,105
20 1,226

1.8. Pacxox pacTBOpa KOATyJSIHTA (o, CM/C, MPOXOAIIETO 4epe3 OXHO
OTBEPCTHE, CIEAYET ONPEAENATH 10 hopmyIie

do =1 © 4/20h , (2)
rie U - koo dunueHt pacxona, npubIMKeHHo paBHbIi 0,75;
® - IIOMAh OTBEPCTHS, CM;
g - yckopeHue cBOOOTHOTO TaIeHHs, M/Cz;
h - 3agannas nmoreps Hanopa B pacnpezeantene (M. 1. 1.6).

B Tabn. 2 mpuBemeHBI pacXoAbl PacTBOpa KOAryJSHTA, TPOXOMISIIETO
Yyepe3 OHO OTBEPCTHE, NPHU IMOTepe Hamopa B pacmpernenuresne, paBHoi 30
CM; YKa3aHbl PEKOMEH]IyeMble TUAMETPHI JIyuel B 3aBUCUMOCTH OT JUaMeTpa
OTBEPCTUH.

Tabuuma 2
Huamerp Pacxoj pacTBOpa KoaryJsiHra, Muamerp nyua,
OTBEPCTHH, MPOXOJISIIET0 Yepe3 OJHO OTBEPCTHE MM
MM npu h =30 cm, em’/c
3 12,8 15
4 22,8 20
5 35,6 25
6 51,3 32

1.9. Yucmo otBepcruii N, B pacmpenenuteie (Ipyu BEIOPAHHOM ITHAMETPE
OTBEPCTHI) HAAJICIKUT ONPEHEIATH 10 (hopMyIie

Ak
Jdo
IIpu n, > 32 ciexyeT yBEIMYUTH TUAMETP OTBEPCTHA W IOBTOPUTH

pacder.

1.10. B nensix yMCHBIICHHST BEPOSITHOCTH 3aCOPEHHUSI OTBEPCTHS OIKHBI
OBbITh pa33eHKOBAHBI TAK, YTOOBI MX JMAMETP YBEJIWYMBAJICS OT BHYTPEHHEH
MOBEPXHOCTH JIyda K HapyXHOH (IOClie CBEpJEeHHUsl OTBEPCTHH Ha JIydax
CBEPJIOM PACUYETHOrO AUAMETPA).

1.11. Yucno nyueit B pacrpenenuTesie cieayeT BEIOMpaTh Tak, YTOObI Ha
Ka)XJJ0M J1yde Obl1o He Oonee 3-4 oTBepcTHid (YNCIIO JIydei JOJDKHO OBITh He
6oiee 8).

1.12. OtBepcrus Ha Jiydax paclpeaeIUTeIIs JOUKHBI OBITh PACIIOI0KEHBI
CUMMETPHUYHO OTHOCHTEJIBHO OCH TpyOBl, MO KOTOPOH IOCTyHaer
oOpabarbiBaeMasi BOJIa, a Ha KaX/AOM Jy4€ — CHMMETPHUYHO OTHOCHTENbHO
TOYKH, OTCTOSIIEH OT cTeHKH TpyOs! Ha 0,25 quametpa TpyOs D.

Pacmonoxenue OTBEpCTHil Ha Jiydax paclpenesuTeNs claeayeT BhIOUpaTh
B COOTBETCTBHH C TaOII. 3.

Tabauna 3
Uucno oTBepcTuid PaccrosiHue oT BHYTpeHHEH CTEHKU
Ha JIy4e pachpeesIuTest Tpy0a 10 oTBepcTHs, N0au ot D

1 0,25

2 02:;03

3 0,2;0,25;0,3

4 0,16 ;0,22 ;0,28 ; 0,34




1.13. Caenyer mpemycMaTpruBaTh BO3MOXKHOCTD HCIIOJIB30BAHMS IIIJIAHTA
Opyd  THOAadye KoaryJsiHta /i OCYIIECTBJICHHUs OOpaTHOW MpPOMBIBKU
pacnpenenutens (cM. gaepT. 1).

KAMEPHO-JIVUEBOM PACTIPEJEJIUTEJIb (THUII 11)

1.14. KamepHo-ITy4eBOi pacrpeenuTelb NpeaAHa3HadeH JUIsl CMELeHUs
oOpabaTbiBaeMOl BOJBI C pacTBOPAMH pEAareHTOB, 3a HCKIIOYEHHEM
H3BECTKOBOTO MOJIOKA.

1.15. KamepHo-11yueBO# pacIpeenTeNb paciojaraeTcs Mo ocu IMOToKa
oOpabaTbiBaeMo BOAIBI (4epT. 3) U COCTOMT M3: NUIMHAPHUYECKOI KaMepsl ¢
paguanbHBIME epQOPUPOBAHHBIME OTBETBICHUSIMU, UMEIOIINMH OTKPBITHIC
TOPIBI, NUPKYJIALMOHHOTO TaTpyOKa, PACHOJNIOKEHHOTO BHYTPU KaMeEpBhl
COOCHO, OTKPBITOTO C OOEMX CTOPOH M 3aKPEIUICHHOTO HAa OCHOBaHWHU
KaMepsl, OOpalieHHOM K IOTOKY; PEareHTONpPOBOJA, NMPHCOEANHEHHOTO K
KaMepe C TPOTHBOIIOJIOKHOM CTOPOHBI. PeareHTOmpoBOX MOXET OBITH
CHa0>XeH NMPUEMHON BOPOHKOW INPH II0/Ia4€ pacTBOpA pearcHTa CaMOTEKOM
WIN COEAMHEH Ha (hIaHIax COOTBETCTBYIOIIEH KOMMYHHUKALUEH NpH Hojaue
I10]] HATIOPOM.
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UYepr. 3. KamepHo-nydeBoii pactupeaenutens (Tumn 11, pacnonosxxenue -
BHYTpH TpyOOTIpOBOAA)

1 - kopmyc TpyOompoBoma; 2 - Kamepa pacmpemenuTels; 3 - Jy4eBoe
OTBeTBIICHHUE; 4 - IBU)KEHHE BOJIBL, 5 - OTBEpCTHE VISl BHIXOJA pacTBopa; 6 -
pajuaibHas pacmopka; 7 - Tiyxas pe3uHoBas My(Ta, ycTaHAaBJIMBacMas C
3a3opoM 5—I10 MM 0T Kopmyca TpyOoOmpoBoja; 8 - UMPKYJISLHOHHBINA
naTpy0ok; 9 - mogaua peareHra; 10 - peareHTOPOBOT

1.16. DddexTuBHOCTS JEHCTBHS KaMEPHO-IYYEBOTO pacIlpeaeIuTeNs
obecrie4nBaeTcs 3a CUeT:

MOCTYIUICHNS] 9aCTH MCXOAHOW BOJBI Yepe3 HMUPKYIALHOHHBIA MaTpyOoK
BHYTPb KaMephl;

pa30aBieHHsI 3TOW BOJOH pacTBOpa pEarcHTa, IOCTYMAIOIIEr0 BHYTPb
KaMephbl Yepe3 pearcHTonpoBoA (IPEeaBAPUTEILHOE CMEIIICHHUE) ;

YBENMUYECHUS  TMEPBOHAYAIBHOIO  pacxofa  JKUAKOTO  PEarcHTa,
CIOCOOCTBYIOILETO €r0 PacCPEAOTOUCHHIO B TOTOKE;

PaBHOMEPHOI'O pacHpesesieHHs1 pa30aBIeHHOrO PacTBOpa MO CEUCHHUIO
MOTOKA.

IlocTynnenue B KamMepy HCXOAHOM BOJABL 4€pe3 LUPKYJSLUOHHBIN
narpyOoOK NPOUCXOIMT IO/ JEHCTBHEM CKOPOCTHOTO HAropa, WMEIOLIEero
HauOOJBIIYIO BEIMYMHY B sIJ]pe MOTOKA.

1.17. KamepHo-nmy4eBoil pacnpenenuTelb pa3MelaoT, Kak MpaBuIIo,
BHYTpH TpyOompoBona (NpW BEPTHUKAIBHOM M TOPHU30HTAIBHOM €0



MOJIOKEHHH), Ha BBIXOJHOM yd4acTKe TPyOONpOBO/a, MOJAIONIET0 HCXOAHYIO
BOJly, WJIA Ha BXOJHOM Y4YacTKe TPYOOIpPOBOJA, OTBOMAIIECIO BOJY W3
COOpYKEHUS, IOCJIE KOTOPOro OHAa IOMJIEKWT JAajbHEHIIEeH peareHTHON
o0pabotke (uepT. 4).

[IpenqnodTuTeNbHBIA ~ BapUAHT  YCTAHOBKM  paclpeieiuTeNicd B
TpyOOIpPOBOJaX PEKOMECHIYETCS BBHIOMPATh C YYETOM BO3MOXKHOCTH WX
OCMOTpAa ¥ 3aMEHBI 0€3 MpeKpalleHus Moauu 00padbaTeIBacMOi BOJIBL.

Ilpu 00paboTKe BOABI HECKOJBKUMH pPEAarcHTaMH PAaCIpeIeIUTeIINn
PacTBOPOB CIICyeT yCTaHABIWBATh B MOCJIEIOBATEILHOCTH, ONpEACIICMOi
TEXHOJIOTHYECKOH cxeMoi. [Ipu 3TOM OTAeNbHBIE PACHPEACIUTEIH MOTYT
OBITh OOBEINHEHBI B OJIOKH.

UYept. 4. CxeMbI yCTaHOBKH KaMEPHO-IYUEBHIX pacipenenutenei (tum 1)

a - BOJHM3M BBIXOJHOTO CEUCHHS BEPTHKAJIBHOTO TpyOompoBona; 6 - BONM3N
BXOJIHOTO CEYEHHsI TOPH30HTAILHOTO OTBOJIIEro Tpydomposoaa; 1 -
TpyOONPOBO/I; 2 - NBMIKEHUE BOJIBL; 3 - KAMEPHO-JIYUEBOU paclpeeiuTelns; 4
- oJla4a PeareHTa; 5 - OrmopHasi KOHCTPYKIIHS

1.18. PacuerHble mOKa3zaTeaM KaMEPHO-JIyYEBBIX paclpelesuTeneii u
pa3Mepbl UX KOHCTPYKTUBHBIX 3JIEMEHTOB IIPUBECHBI B Ta0I. 4.

Tabnuua 4

Ilokazarenu u KOHCTPYKTHUBHBIC 3JICMCHTBI 3HaueHHs ITOKa3aTeIeh




[IpOoOKUTENEHOCTh CMEIICHUSI TIPH  YCTAaHOBKE

BHYyTpH Tpybomposoma T, ¢ 0,6—1,0

To e, mpu ycTaHOBKE BOJHM3H BBIXOJHOIO

(BXomHOTO) cedenus Tpyoomnposona T, ¢ 1,0

CKOpOCTB MOTOKA V, M/C He menee 0,5

KoadhpummeHT THAPABINIECKOTO COMPOTUBICHHUS 2,1

g

OTHoOIIEHUsT pa3MepoOB IJIEMEHTOB K nuamerpy D

MOJIArOINETo (OTBOAAIIECTO) TPyOOIpoBoIa:
Jquamerp Kkamepsl d 0,25—0,30
JUaMeTp [UPKYJISIIIUOHHOr0 naTpyoka d, 0,15—0,20
JIMaMeTp Jy4eBOro OTBeTBIeHUs 0, 0,05—0,08
JHaMETp peareHTonposoza d, 0,10—0,15
BbICOTa KaMmepsl Hy 0,30
BBICOTA LUPKYJSIIMOHHOTO naTpyoka Hy, 0,20
JUTMHA JTy4CBBIX OTBETBJICHUH L, 0,25—0,30

Yucio my4deBbIX OTBETBICHUH N, 8

Huametp OOKOBBIX OTBEpPCTUH JIy4EBBIX

oTBeTBIIeHNH d,, MM 4—10

Koaddpunment nepdopanun JIyYEeBBIX

otBeTBIcHMH K, 1,4—1,6

JINO®Y30PHBIN PACTIPEJIEJIUTEJID (THII 111)

1.19. [nddy3opHble pacnpepenuTeny NpeAHa3HAYECHbl A CMELICHUS
o0OpabaTbIBaeéMOW BOJBI C JKHJIKUMH pEarceHTaMHu, B OCOOCHHOCTH C TEMH,
KOTOpBIE  COJIEpXKAT 3HAYMTENIbHOE KOJIMYECTBO TBEPJBIX IpHUMecel
(M3BECTKOBBIM MOJIOKOM, YTOJIbHOI CyCIIeH3HEH).

1.20. JuddysopHelii pacnpeaenuTeb YCTAHABIMBAIOT B BEPTHKAILHBIX
TpyOOIpoBOJax MO OCH IMOTOKa oOpabarbiBaeMoil BoAsl. OH COCTOMT W3
KoHMYecKoro anu¢¢y3opa, 0OpamIeHHOTO BBIXOAHBIM CEUEHHEM HaBCTPEUy
MOTOKY, ¥ PEareHTONPOBOJA, MPHCOCIMHEHHOTO K BXOJHOMY CEUCHHIO
muddy3opa u CHaOKEHHOTO TIPHEMHUKOM peareHTa. [ opH30HTaNbHEIC
KPOMKH BBIXOTHOTO cedeHus auddysopa o0pa3yloT co CTEHKaMH
TpyOorpoBoaa pabounii 3a30p IS MPOITycKa MOTOKa 00pabaThIBaeMO BOJIBI
(uepr. 5).
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Yeprt. 5. AuddysopHsiii pacnpenenurens (tum 1)

1 - kopmyc TpyOomnpoBoaa; 2 - nuddy3op; 3 - ABIKEHUE BOIBL; 4 - pabounit
3a30p; 5 - riyxas pesuHoBas My(dTa; 6 - paauaNbHas pacropka; 7 - mojava
peareHTa; 8 - MPUEMHUK peareHTa; 9 - peareHTOnpoOBO/T

1.21. BreicTpoe pacnpenelieHHe pearcHTOB OOecIieuMBaeTCsi 3a CHET:
MOCTYIUICHHUSI 4YacTH MCXOAHOW Boapl B juddysop mnoxn neiictBuem
CKOPOCTHOTO HAIopa, MMEIOIIEr0 HAanOOJIBIIYIO BEIMYMHY B SpE MOTOKA;

pPEeUUpKYJSIMK  BoAbl BHYTpu Juddys3opa B pesyjbraTe TraileHUs
CKOPOCTHOTO HAamopa M CMEUICHHs €€ C pEeareHTOM, MOCTYMAIoIUM B
muddy30p gyepes peareHTOMpOBOI;

PaBHOMEPHOI'O paclpefeleHus] pa30aBICHHOrO0 peareHra B pabouem
3a3ope;

TypOynenTHOH auddy3un, oOpasyromeicss B pe3ysbTaTe PaCUIMPCHUS
MOTOKa IIPH BBIXOJIE U3 paboyero 3a3opa.

IMocrymnnenue pazbarieHHOro peareHra u3 auddys3opa B padbouuit 3a30p
MIPOUCXOOUT 3a CUET IOJICOCa B 00J1aCTH MUHHUMAILHBIX ZlaBHeHHﬁ.

1.22. [uddys3opHslii  pacnpenenurens — cieayeT — pasMeliaTtb B
TpyOOIpoOBOZe CBOOOJHO M LEHTPUPOBATH PAIUAIbHBIMU PACIIOPKAMHU C
3a30paMH MEXIy X TOPIIAMH M CTEHKOH TpyOompoBoja, paBHEIMA 5-10 MM.
Jormyckaercst 0J0KHpOBKa ¢ KaMEpHO-ITy4eBBIM pacupeaenuTeneM (aept. 6).
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Yepr. 6. Cxema coBMernieHus 1upGHy30pHOTO U KAaMEPHO-TyIEeBOTO
pacnpeaenuTenei

1 - xopmyc tpybompoBoxa; 2 - muddy3opHBI pacnpenenurens; 3 -
JBIKCHUE BOJbI; 4 - KaMepHO-IydeBOHM pacmpenenurens; S5 - 1mojada
KOaryJjisiHTa; 6 - ojiaya u3BecT!

1.23. [Iuddy3opHblid pacnpenesuTenb MOXHO OJHOBPEMEHHO C
OCHOBHBIM Ha3HaYE€HUEM HCIIOJIb30BaTh B KAUECTBE CYKAIOIEro yCTPOHCTBA
U M3MEpeHHsI pacxoja oOpabaTeiBaeMOd BOABI C  KO3PPHUITUESHTOM
THJIPaBJIMYECKOTO COMPOTHUBIICHUSI, YKa3aHHBIM B Ta0I. 5.

124, Pacyernsle  mokasaTead W pasmepbl  au(dy30pHBIX
pacrpenenuTeneil ykazaHsl B Ta0II. 5.

Tabnmma 5
[oka3arteny U KOHCTPYKTHBHBIE 3JIEMEHThI 3HaveHus roKa3arenei
TIponomxurenbHOCTh cMenieHus T, ¢ 1,0
CKOpOCTB MOTOKA V, M/C 0,5—15
KoadhpummeHT rugpaBIndeckoro COMmpOTUBICHUS 59
OTHOIIEHUS pa3MePOB AJIEMEHTOB K muameTpy D
TpyOompoBoaa:
JUTMHA Y94acTKa cMerieHus | He menee 2,0
JMaMETpP BBIXOAHOro ceueHus nuddysopa dy 0,67
IuaMeTp peareHTonposoza d, 0,10—0,15

CTPYHHBIN PACIIPEJEJIUTEJIb CYCIIEH3U PEATEHTOB
(THII IV)

1.25. Pacnipenenureny CTpyWHOrO THIA NMpeAHa3HA4YCHBI 1JIs1 OBICTPOTO
CMELICHUs CYCIIeH3Uil peareHTOB (M3BECTH, YIJIs, IJIMHBI U Jp.) C BOJOH B
HaTIOpHBIX TpyOompoBoaax auametpom 200-1400 M.

Pacnipenenureny HaaIeKUT BBINOJHSATH N0 OXHOHM M3 NPUBEICHHBIX Ha
4epT. 7 CXeM, BKIIOYAIOIIUX: [Ba paCIpPENCeNUTeNbHBIX JJIEMEHTa IS
TpybonpoBoaoB nuamerpom D = 200 - 400 mm (Bapumant a); TpH - g D =




500 -700 MM (BapuanT 0); geTbipe - aast D = 800 - 1000 MM (BapuaHTHI B, T);
Tk - st D = 1200 - 1400 MM (BapuaHT 1).
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UYept. 7. CTpyiiHbIC paclpeaeIUTeIIU CyCcIieH3ui peareHToB (tun [V)

a—n - BapuaHThl cxem: a - D =200 - 400 mm; 6 - D =500 - 700 mm; B, T - D =
800 - 1000 mMm; 1 - D = 1200 - 1400 mm; e -mgeranb BBOJA cycrneHsuu; 1 -
TpyOONPOBOJ; 2 - PEarcHTONPOBOM; 3 - KOJUICKTOP pacHpeAeIUTEIbHBIN
(pe3nHOTKaHEBBIN pyKaB); 4 - cTaimbHas TpyOKa; 5 - apmarypa 3anopHas; 6 -
CaJIbHUK; 7 - CTpYOIIMHA 3armopHast

1.26. Pacnpenenuten MOXXHO yCTaHABIMBATh KaK Ha TOPU30HTANIBHBIX,
TaKk ¥ Ha BEPTHKAJbHBIX ydacTKax TpyOOmpoBoaoB. B Mecte ycTaHOBKH
pacnpesienuTenss — PacCTOSIHME OT  MMOBEPXHOCTH  TPyOompoBoga 110
OTPAKAAIONINX KOHCTPYKITHA JOKHO OBITh He MeHee 300 MM.

1.27. Kax/plit pactipeieuTebHbINA JIEMEHT PACIPEIEITUTENS CYyCIeH3UN
Clie/lyeT BBINOJHATH B BHJE TPYOKH, BBEJECHHOW CpE3aHHBIM KOHIIOM B
TpyOOIPOBOA Yepe3 CalbHUKOBOE YCTPOWCTBO U YCTAHOBJIEHHOH CPE30M I10
HAMpPAaBJIEHUIO MOTOKAa. Ha MNpPOTHUBOMONOXHOM KOHIE TPYOKH CHapyxu
TpyOOMpPOBOAa YCTAHABIUBAIOT 3AMOPHYIO apMaTypy WIH CTpyOIHMHY Ha
PE3MHOTKAaHEBOM PYyKaBe.

1.28. BeicTpoe cMelieHre odecreunBaeTcsi CTpyHHOM mojayueii CycneH3nu
peareHTa yepe3 HECKOJIbKO pacnpeenuTeabHbIX JJIEMEHTOB
MEePHEeHANKYIISPHO HOTOKY BOJIBI C OXBAaTOM OOJIBIICH YacTH MOMEPEYHOrO
CEUEeHMs MOTOKA CTPYSMH pearcHra.

Just  moBblieHuss  3(P(QEKTUBHOCTH  CMEIICHHS  IPEILyCMOTpPEHa
BO3MOXKHOCTh ~YBEJIMYEHHUS] JUIMHBI PACIpPOCTPAHEHUs CTPYH 3a cYer
BBINIOJIHEHHs cpe3a TpyOku mox yriom 80°. IlpononbHoe mnepemerieHue



PACIPENeNUTEIFHOTO  DJIEMEHTa B CAIBHUKE  IIO3BOJIIET  JOOHMTHCA
HanOoJbLICH IIIOMAH OXBaTa MONEPEYHOr0 CEUYEHHMS ITOTOKA BOIBI CTPYei
peareHTa. IIpu CKOPOCTH BBIXOZA CTPYHM U3 PACIPEASNIUTEIILHOTO 3JIEMEHTA
MEHee CpelHEeH CKOpOCTH JABHMKEHHMS BOAbI B TpyOONpoBOAe JUIMHY
BBEJICHHOTO B TpPYOOIIPOBOJ ydYacTKa paclpelesIUTENbHOr0 3JIeMEeHTa
CllelyeT yBEJIMYHMBATh, NPH OOJNBIIEH CKOPOCTHM BBIXOJA peareHTra -
YMEHBIIATB.

1.29. /luamerp BBITYCKHOTO OTBEPCTHUS PACIpPENEIMTEILHOIO dJIEMEHTa
cieayer npuHUMaTh paBHeIM §8-15 mm. [Ipu aTOM cienyer npegycmarpuBarhb
BO3MOXHOCTB M YCTPOHCTBO ISl OYUCTKH OT BHYTPEHHUX OTJIOXKEHHH ITyTeM
HOCIIEJOBATENILHOTO OTKJIIOUSHUSI OJHOM M3 BETBEH pacCIpeAesIUTEIILHOTO
KOJICKTOPa ¥ NMPUMEHEHHs TPOOOHHUKOB COOTBETCTBYIOMIET0 auamMeTpa (6-
12 Mm).

2. ASDPUPOBAHUE KAK CPEJACTBO UHTEHCUDUKAIIUN
ITPOLECCA KOAI'YJISAIIUU ITPUPOJHBIX BOJ*

'Creyer npuMeHATH B SKCIIEPUMEHTATLHOM IOPSIKE.
CYIIHOCTb METOJJIA 1 OBJIACTh ITPUMEHEHU A

2.1. TIpu o6paboTKe NPUPOIHBIX BOJ B IpOLECCe TMAPOIN3a KOATryJIsHTa
oOpa3zyercst ~ 3HAYMTENBHOE  KOJIMYECTBO  CBOOOAHOW  YIJIEKHCIIOTEI,
coJieprKallieiicsl TJIaBHBIM 00pa3oM B ra3oBod (aze BcieacTBHE ee Maylon
pactBopuMocTH. Ha Ha4yanbHOW cTajuy KOaryJsiiMy B3BEIICHHBIX BEIECTB
IPU Ppa3BUTOW TIOBEPXHOCTH TBEPHAOH W Ta30BOH (a3 MPOMCXOIHT
WHTEHCHUBHAs aAcopOIys MeNpYaiIINX ITy3bIPpbKOB YIJIEKHCIOTHI Ha
MIOBEPXHOCTh MHKPOXJIONBEB KOArylIMpOBaHHOH B3BecH. B pesymbrare
o0OpasyeTcst 0CaoK HEMPOUHOM, PBIXJIOH CTPYKTYPHI.

2.2. CBOEBpPEMCHHOE YAAJICHHUE YIJIEKHCIOTHI K3 cdepbl 00pa3oBaHUs
MHUKpOXJIONIBEB, JIOCTUTAEMOE 3a CYeT aj’paldd BOJbl, 3HAYMTEIHLHO
MHTEHCH(HUIUPYET TpoLecCe KOoarysiuuH. AdSpHpoBaHHE CIIOCOOCTBYET
Jy4lIeMy THIPaBJIMYECKOMY MEepEeMEIINBAHHIO BOJBI C KOAaryJstHTOM Ha
CTaJUM CKpPBITOH Koaryisiuuu. B pesynprare oOpasyrorcst Xjombs Oojee
NPOYHON M IUIOTHOHM CTPYKTYpHI, OBICTpEE OCaXKIAIOUIMECs] B OTCTOMHBIX
coopyxeHusix. OToyBKa YIJIEKHCIIOTHI BBI3bIBaeT MOBbIIIeHUEe pH Boabl, 4TO
CHIKAET €€ KOPPO3HOHHYIO aKTUBHOCTb.

2.3. Meron ¢ mpuUMEHEHHEM a’pPHPOBAaHHS MOXKET OBITh PEKOMEHIOBAH
mpu 00pabOTKEe BOABI C TMOBBIMIEHHOM MYTHOCTBIO M IL[BETHOCTBIO B IEISX
UHTeHCH(UKAnIuH  pabOTBl  BOJOOYHCTHBIX  COOPYXKEHHH, 3KOHOMHH
KOaryiasHTa W IOBBIIIGHMS  KadeCcTBA  OCBETICHHOW  BOABI MO
OpPraHONENTUYECKUM MOKa3zaTelsiM  (3amaxy, NPHUBKYCY, HACHIIICHHIO
KHCJIOPOJIOM) .

2.4. AspupoBaHHe MOXKET OCYLIECTBISATHCS HPH MCHOJIB30BaHUU JIIOOBIX
TEXHOJIOTUUECKHX CXeM 00pa0doTku Bojbl, npeaycMmorpeHubix CHull
2.04.02-84.

OCHOBHBLBIE TEXHOJIOTUYECKUE TAPAMETPBI
N HEOBXOJUMOE KOHCTPYKTUBHOE O®POPMJIEHUE

2.5. OntuManbpHBI PeKUM adpPUPOBAHUS CIIEAYET OMPEACIATh OMBITHBIM
MyTeM B 3aBHCHMOCTH OT KauecTBa BO/IbI, U MIPEXK/E BCErO OT €€ MyTHOCTH U
LBETHOCTH.

2.6. Merozuka onpeiesieHus: ONTUMAIIBHOM J103bI KOATYJISTHTA M POLICHTa
adpupoBaHMs BOABI M3NOXKeHa B . 2.22—2.24. [lpm HEBO3MOXHOCTH
OCYIIECTBJICHUsSI MPOOHON OOpabOTKM PEYHOW BOJBI PACUCTHHIC 3HAYCHUS
O3Bl KOAryJIsIHTA M TPOIICHTA a’pPUPOBAHMS BOJBI JUIL IPOCKTUPYEMBIX
BOJIOOYHCTHBIX COOPYKEHUI OPUECHTHPOBOYHO MOKHO IPUHUMATH TI0 Ta0JI. 6
(B 3aBHCHMOCTH OT MYTHOCTH BOJIbI). B 3TOM ciy4yae HMHTEpBal MEKIY
BBOJIOM KOAryJissHTa M IMOJA4ed JUCICPrHPOBAHHOIO BO3AyXa B CpPEIHEM
MPUHUMAIOT PaBHEIM 15 c.



Tabmuma 6

Jlo3a 6€3BOTHOTO KOATYJISTHTA Pacxon Bozmyxa
MyTHOCTb BOJIBI, JUIs1 00pabOTKKM MYTHBIX BOJI, MT/JI B 3aBUCUMOCTH
MT/JT cornacHo CHull OT pacxoja
2.04.02-84 | ©&PHpOBANHCEM BOIBL, %

o 100 25—35 20—30 10
Cs. 100 go 200 30—40 25—30 15
” 200 " 400 35—50 25—40 20
" 400 " 600 50—60 35—45 20
” 600 " 800 60—70 40—50 25
” 800 ” 1000 70—80 50—60 30

[Ipumeuanue. [Ipu 06paboTke IIBETHRIX BOJ PacxXo.l BO3/AyXa HYKHO
MIPUHUMATB, %, TIPH IIBETHOCTH BOJBI, TPAL;

JO40 (oo, 10
¢cB. 40 10 60 ................ 15
" 60 " 80 e 20

2.7. AdpupoBaHue BOIbI HOIYCKAETCS OCYUIECTBISTH B OTKPBITHIX
CMECUTENSIX THAPABIMYECKOTO TUMA (BUXPEBBIX M IEPEropoayaThix),
JIOTIOJTHUTEJIBHBIX COOPYKEHUH He TpeOyeTcst.

2.8. Meron 00pabOTKH BOABI C a3pHPOBAHUEM TPEOyeT CTPOroit
MIOCJIEIOBATEILHOCTH BBOJA KOAryJsiHTa M CKaTroro Bo3jayxa. BBexeHue
JIICIIEPTUPO-BAaHHOTO BO3/yXa B IIEpUOJ THIPOJIM3a KOaryisHTa W
o0pazoBaHUsi  MUKPOXJIONBEB  oOecrieunBaeT  HauOombImwin  dddexT
a’pUPOBAHMSI.

2.9. HurepBanm MeXay BBOJAOM KOAryissHTa W BO3[yXa Cleayer
npuauMatb 10-20 ¢ - Bpems, HEOOXOAMMOE IS CMEIICHHS KOaryJjsHTa C
BOJIOM M Haydajia €ro ruapoiu3a. BepXxHuil npenen OTHOCUTCS K TEM CIydasM,
KOTJIa MPOLIECC CMEUICHHUS 3aMEJISIeTCs] BCIICJICTBUE HU3KOW TeMIlepaTypsbl
BoJbl. ONTUMAaTBHBIH HHTEPBAJI ONpeIeNsieTcs: NPoOHOI 00paboTKOM BOBI.

2.10. PacTBop KoaryisiHTa CielyeT BBOAWTH B MOJAIOIIMN TPYOOIPOBOJ
WIN TIpY BXOAE BOJBI B CMECHTENb, a JAUCIEPTHPOBAaHHBIM BO3IyX -
HEMOCPEICTBEHHO B CMECHUTEIb.

Bpewms aspupoBaHus paBHO BpeMeHH NPeObIBaHUS BOIBI B CMECHTEIIE.

2.11. HeoOxommMoCTh  INpEOBApUTEIBHOTO  XJOPUPOBAHUS WU
MOJIIEIAYUBAHUS, a TaKkke MNPUMEHEHHs JAPYrMX  pPEeareHroB U
MTOCTIEIOBATENBHOCTh WX BBOJIA YCTAHABIMBAIOTCS MPH NMPOOHOI 00paboTke
pEYHOM BOJIBI.

2.12. AspaTopbl B CMECHUTE/ISIX PAcIojiararoT Ha TiIyOHHe He MEHEEe 3 M OT
MOBEPXHOCTH BOJIBL.

Bo u3bexanue mojcoca BO3AyXxa B TPyOONPOBOJ, OTBOJSIIHUIA BOLY 3
cMecuTens, BOAOCOOpHBIE JIOTKM JIOJDKHBI paboTaTh C MOATOMJIEHUEM
(OTKpBITBII TIEpenHMB MCKIIOYAeTCs); Halx TpyOOompoBogoM HEO0O0XOIMMO
npenycMaTPUBaTh OTPAXKATENbHBINA MUT. Hanmydimmm BapHaHTOM SIBISIETCS
NIPUMEHEHNE BOJOCOOPHBIX JIOTKOB C 3aTOIUIEHHBIMH OKHaMH. YCTPOMCTBO
CaMOCTOSITENIFHOTO  BO3IyXOOTAEIMUTENST I0CIE€ CMECHUTEeNsI-adpaTopa He
Tpebyercs.

2.13. PacnipesencHre BO3AyXa B CMECUTENISX MOXKET OBITh OCYIICCTBICHO
C TOMOINBI0 (PHIBTPOCHBIX YCTPOWCTB WM Tep(OpHpPOBaHHBIX TPYO.
OUIBTPOCH! MO3BOJISIOT IMOJYYUTh OOJiee MENKOe APOOJICHHE MYy3bIPHKOB,
OpyU KOTOPOM PAacXoj] BO3/Ayxa sl a’painud BoJbl cHkaercs. OmHaKo
compoTuBiieHHe (GUIBTPOCOB 3HAYUTENBHO BBIIIE, W OHH OBICTPO
3arpsi3HSIOTCS, YTO BJICUET 332 COOOM YacTyro MPOMBIBKY MX U IEPepacxon
AJIEKTPOIHEPTHH, NO3TOMY B IlocoOMM paccMaTpuBalOTCsS TOJBKO a’paTopbl
n3 nepQopupoBaHHbIX TPYO.

2.14. JIns mnomaum Bo3ayxa B TpyOuarble a’paTopbl MOIYT OBITh
UCIIONIb30BaHbI BO3YXOyBHBIE arperaTbl, IpUMEHsIeMble Ha BOJOOYHCTHBIX
CTAHIMSX JUIS TPUTOTOBIICHHUS PAaCcTBOpa KOAryJITHTA W JAPYTHX HYKIT




pearentHoro xo3siictBa. [logarommuit TpyOompoBoa ciaexyeT MPUCOSTNHSTE K
a’paTopy CBepxy M 000pyZOBaTh PacX0IOMEPOM.

2.15. Cxema Tpy04aToro a’paropa 3aBUCUT OT KOHCTPYKILIUK CMECUTENS U
YCJIOBHIA €ro dKCILTyaTalyy.

Jist obecrieueHnss paBHOMEPHOCTH paclipe/iesieHUs] BO3JyXa Jblpyarbie
TpyOBl a’paTopa HY)KHO pacliojarath CTpOro ropusoHTaibHo. Ha uwepr. 8
NPUBEJICHbl Pa3IM4YHbIE CXEMBI TPYOYaTBIX a’dpaTOpoB B BHXPEBBIX W
neperopoayarelx cMmecuTeasx. Ha cxeme a mpeacTaBlieH KOJbIIEBOW
TpyO4aThlii a’paTtop, KOTOPBIH ClIeAyeT TPHUMEHATh Ui CMecHuTelel
BuXpeBoro tuma. [lpm OompmmX pa3Mepax CedeHHs CMeCHTeNs (B IUIaHE)
esrecooOpa3Ho KOJNBIEBYIO TPYOy MOTONHHATH PamdalbHBIMU TpyOaMH, Kak
MOKa3aHo Ha cxeMe 0. CXeMbI B ¥ T IPUMEHSIOT IIPU YCTPOICTBE a3paTopoB B
MIEPETOPOAYATEIX CMECHTENISIX. A’paTtop B IEPEropoayaTblX CMECHTEISIX
HAJUIe)KHUT BBITIONHATH B BHUJE KOJUICKTOpa C OTBETBICHMSAMH. PaccrosHue
MEXXIY OTBETBICHHUAMH CIIEAYET IPUHUMATH He 6onee 0,7-1 M.

8

y
<0m

N —
! e _

4
3
2 <{0m
| |
rﬂ r - ﬂ — e e —
J——a—] = = : .
= uj| U
UYepr. 8. TpybuaTbie a3paTopsl
a, 0 - TpH CMECHTENsIX BHUXPEBOIO THIIA; B, T - TPH CMECHTEIIX

Meperopoa4yaroro Tuma; 1 - Koprmyc cMecuresi; 2 - AbIpYaThie OTBETBICHHS
IUTA paclpeielieHns BO3Ayxa; 3 - Maructpaigb (KOJUIEKTOp) U IIOJa4H
BO37yXa; 4 - Mo1ava KoaryJasHTa; 5 - mogavya BOJIBI

2.16. AspaTopsl B IIEperopo4aThix CMECHTEIISIX CIIEAYET pacioyiaraTb Ha
noacraBkax BeicoToir 0,1-0,15 M OT nHA, a B BUXPEBBIX CMECHUTENSIX - B
KOHHUYECKOM ero 4actu Ha BbIcOTE€ 1,5-2 M Haa BXOJHBIM OTBEPCTHEM.
HaumeHsbIrass BbICOTa PACIIOJNIOKEHUSI a’paTopa B BHXPEBBIX CMECHTEISIX



MIPUHUMAETCS TTPH HAKJIOHE CTEHOK HWDKHEH 9acTh, paBHOM 45°. OTBepCTHS B
TpyOax a’paTopa MPOCBEPIUBAIOT AWAMETPOM 3-4 MM II0 OTHON WM IIByM
00pa3yIOIMM C TIOCTOSTHHBIM ITarOM.

Bce orBepcTrst ZOJDKHBI OBITH HAlpaBJICHbl BHU3 110 BEPTHKAIBLHOW OCH
win mox yriom 45° k Hed. Jlnus mpenoTBpalleHus CIUIAHHS Iy3bIPHKOB
MHUHHMAJIbHOE PAcCTOSHHE MEX/IY OTBEPCTHSMH (B OCSX) JOJDKHO OBITH HE
MmeHee 10 anamMeTpoB pacrpeenuTeNsHON TPYOBI.

2.17. PacueTHble CKOPOCTH ABWKEHHSI BO3/lyXa, M/C, CI€yeT IPUHUMATH!

HAa MaruCTPajJbHOM BO3JYyXOMPOBO/IE ............. 10-12
B HavaJie IBIPYATHIX OTBETBICHH ................. 8-10
Ha BBIXOJE U3 OTBEPCTHH ...eccvveerereerereenieerinens 20-30

3amaHHbIE CKOPOCTH 00eCHeunBaIOT paboOTy BCEX OTBEPCTHH a’paTopa B
CTpYHHO-0apOOTa)KHOM peXHME W JOCTaTOYHO d(P(GeKTHBHYIO paboTy
asparopa. HepaBHOMEpHOCTh paclpeeneHus] BO3AyXa M0 BCEil MOBEPXHOCTH
cMmecurens He npesbimaet 15-20 %.

2.18. Ins oGecneyenust >QPpEKTUBHOCTH a’PUPOBAHMS MHTCHCHBHOCTH
a’palui cieayeT NpuHuMaTh paBHoit 70—S80 M (MZ-‘I).

2.19. B meperopom4aTbiX CMECHTEIISIX IUIOMIAAb CEYECHUsI KOJUIEKTOpa B
asparope MNPHHUMAIOT B 3 pasza OoJyee IUIOMATU paclpeaeIuTeNbHbIX
JIBIpYaThIX TPYO.

2.20. AbdpaTopbl MOXHO M3rOTaBIMBATh W3 METAUIMYECKUX U
HEMeTaUTHIecKux Tpyd. B kauecTBe Merammmdeckux TpyO MoryT OBITH
HCTONB30BaHBl  OOBIYHBIE cTanbHBIE TpyObl (C13) mpHM OrpaHHYEHHOM
nepuonie (He Oomee 2-3 Mec) KoarynupoBaHHSA pedHBIX BoA. [Ipu Oombrrem
NEpHOAE KOaryJaMpOBaHMs IENecOoO00pa3HO INPHUMEHATh KOPPO3HOHHO-
cTolkre TpyOH! (TIOIMATHIICHOBHIE)

2.21. Pacuer moaBOISIIMX BO3IYXONPOBOIOB CJEAyeT IPOU3BOJIUTH B
COOTBETCTBUM  C  ykazaHusMu  «CrnpaBo4yHMKa  ITPOEKTHUPOBIIMKA.
Kananuzamust HaceleHHBIX MECT M IMPOMBIIUICHHBIX NpeAnpusatuin» (M.,
Crpoiinzaar, 1981).

METOJIUKA OTIPEEJIEHUS OTITUMAJILHOM 10361
KOATVYJISIHTA U PACXOIA BO3AYXA

2.22. TlpenBapuTelbHO CIIEAYST OMNPEOCINTh 103y KOaryisHra 0e3
a’pUPOBaHMsSI B COOTBETCTBUU C OOLIETIPUHATHIMUA METOAMKAMH.

OmnpeneneHne ONTUMAIBHOTO PEKUMa KOATYJINPOBAHUS C MPUMEHEHHEM
aIpUPOBaHMsl HA/UICKUT MPOM3BOAUTH C TIOMOIIBIO MpHOOpa, cxema
KOTOpOTO TIpHBEIcHa Ha 9epT. 9.
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Yepr. 9. [Ipubop u1st a3pupoBaHust BOJBI B IMIIMHIPAX

1 - MepHBIH 3aKpBITHI NUAMHAD; 2 - BO3AYIIHAS JHHUS; 3 - J1abopaTopHbIe
LWJIMHAPHL; 4 - CTEKJISIHHAst TpyOKa ¢ pe3MHOBBIM HAaKOHEUHHUKOM; 5 - 1oj1aua
BOJIBI; 6 - TaTPyOOK ISl OTIOPOKHEHUS LIMIIMHIPA; 7 - ITaTHB

Mepubiii 1UIUHAP BMECTUMOCTBIO 500 MJI U3rOTOBJIEH M3 OPrCTEKNIa U
ycTaHOBJieH Ha wTatuBe. [lo BricoTe HMIMHAP pasjesneH Ha 20 paBHBIX
gacteil. OOBeM KaXAOW 4acTH cocTaBisieT 5 % oObeMa oOpabaThiBacMOit



BOJBI B IWIMHApax. IIpy HamoJHEHHM BOAOW MEPHOTO HWJIMHIAPA HA OXHO
JIENICHNE TAaKOe K€ KOJMYECTBO BO3/yXa BBITECHAETCA B 00pabaThIBAEMYIO
Boxy. Bosayx cBepxy W3 mWIMHIpa OTBOAMTCS B CTEKISHHYIO TPYOKy C
PE3MHOBBIM HAKOHEYHHUKOM, KOTOpas HCIIOJIB3YeTCs OJHOBPEMEHHO JUIs
JMCIEPTUPOBAHUS ITy3bIPHKOB BO3JyXa M IEPEMEUIMBaHHS HX CO BCEM
00BeMOM 00pabaTHIBACMON BOIBI.

Pacxon Bo3myxa M Bpems a’panuy COOTBETCTBYIOT 00BEMY M BPEMEHH
3aI0JTHEHHs BOAOI MEPHOTO LIMIIMHPA.

2.23. Meroguka npoOHOIl 00pabOTKM  BOABI  KOAryjissHTOM — C
MIPUMEHEHNEM a3pHPOBAHMS 3aKIII0YAETCS B CICIYIOIIEM.

HcnpiTyemMyto BOy HAIMBAIOT B PSA HWIMHAPOB BMECTUMOCTHIO 500 Ml
J103bI KOarymnsHTa B IIIMHAPAX TAKHE )K€, KAK U B ONBITaX 0€3 a3pupoBaHus,
¢ wuaTepBaroM 10 wr/m. Ilocme noOaBneHMs KOaryisHTa TIPOWU3BOMAT
NepeMeIInBaHNe BOABI B IMIIMHAPaX B TeueHue 8-10 ¢, 3aTeM OCyIECTBIAIOT
aspupoBanue. Pacxon Bo3myxa BapeupyroT B mpenenax 10-40 % oObema
BOJIBI ¢ MHTEpBaiIoM 5 %. BHavane Bo Bce muimmHApsl BBOIAT 10 % Bo3myxa,
3ateM 15 % u 1.4. IlpumepHBIi Auana30H ¥ U3MEHEHHE pacxoja BO3dyxa
MOXXHO TNpUHMMaTh Mo Tabn. 6. IIpogomKUTETbHOCTh a’pUpPOBAHUS
cocrapisier 6-8 c. Ilocne a’pupoBaHUsl TPOM3BOJAT OBICTPOE CMELICHHE
COJICP)KUMOTO B IIMJIMHAPAaX NajJO4YKOHl C pE3NHOBBHIM HAKOHEYHHUKOM B
TeueHHe 5 ¢, a 3aTeM - MeJUICHHOE, KaK B OIbITe 0e3 a3pHpOBaHMSI.

B mmmmHmpax Bomy orcramBaroT B TedeHHMe 30 MHH M OJHOBPEMEHHO
BeIyT BH3yanbHOoe HabOmromeHue 3a 3¢ddekrom ximombeoOpa3oBaHUS,
arJoMepaniy U OCAXICHHS XJIOTBEB.

KonTponb kauecTBa BOJBI IO U HOCiie 00pabOTKN ee POU3BOIAT TakK XKe,
KaKk W B IPeABIIYyIINX ONbITaX. B pe3ynbraTe ycTaHaBIMBAIOT 3aBHCUMOCTB
CTENIEHN OCBETIICHUS M O00eCIBeYMBaHHs BOJbI OT J03bl KOAryJissHTa H
MPOLIEHTa a3pPUPOBAHUSL.

2.24. OnruManbHBI peXUM TPOOHONW O00pPabOTKM pEYHOH  BOJIBI
MEPEHOCAT HETIOCPEACTBEHHO B TEXHOJIOTHIO JICHCTBYIONIMX BOAOIPOBOHBIX
OUYHCTHBIX COOpYKeHHH. [IpyM 3TOM BO3MOKHAa HEKOTOpas KOPPEKTHPOBKA
pexrMa 00pabOTKU PeYHOI BOJIBI C YUETOM 0COOCHHOCTEH TEXHOJIOTHYECKON
CXEMBI ¥ KOHCTPYKTUBHOTO O()OpMIICHHSI BOZOOUYHCTHBIX COOPYXKCHHUH.

3. KOHTAKTHBIE KAMEPBI XJIOIIbEOBPA3OBAHU A*
! Cresyer mpuMeHsTh B SKCTICPHMEHTABHOM TIOPSIIKE.
CYIIHOCTb METOJIA M1 OBJIACTb IIPUMEHEHUA

3.1. KonrakTHble KaMmepbl XJIONbeOOpa30BaHUs CJICAYeT MPHUMEHSATh B
TEXHOJIOTHYECKHX CXEMax OCBETIICHHS Malo- M CPEIHEMYTHbBIX IBETHBIX U
BBICOKO-IIBETHBIX BOJI.

OO6nacTh MPUMEHECHHsT KOHTAKTHBIX KaMep OrPaHMYMBACTCS MYTHOCTHIO
MCXOMHOM BoIbI 10 150 Mr/n, iBeTHOCTEIO 10 250 Tpa.

IIpu Oonee BBICOKOW MYTHOCTH UM IIBETHOCTH KCXOJHON BOJBI
MIPUMEHECHUE KOHTAKTHBIX Kamep JTOJKHO 000CHOBBIBATHCS
COOTBETCTBYIOIIMNMH TEXHOJOTHYECKHUMHU U3bICKAHHUSIMHU.

3.2. PaboTa KOHTAaKTHBIX KaMep XJIONMbeOOpa30BaHUS OCHOBaHA Ha
MPUHIKIE KOHTAKTHOM KOaryJisiiiui, 00yCIOBICHHON CIIOCOOHOCTBIO MEJTKUX
YacTHIl B3BECHM M  MHUKPOXJIONBEB  KOAryjsiHTa [OCj€  B3aUMHOU
HEeWTpaNn3auu JIEKTPOKMHETHIECKUX 3apsI0B MPUINNATh K MOBEPXHOCTH
6oJtee KPYIMHBIX 9acTHI] GUIBTPYIOIIEH 3arpy3KH.

Aqre3us 4YacTHIl 3arpsA3HCHHA W TMPOJYKTOB THIPOJIHM3a KOAryJsHTa
MPOUCXOUT J0 TEX IOp, MOKa B Pe3yJbTaTe HAKOIUICHHS OCaaKa B MOpax
3CPHHUCTONW KOHTAKTHON CpeIbl CKOPOCTh IIBMIKCHHUS BOJBI HE JOCTHTHET
BEJIMYUHBI, TIPU KOTOPOH HAYMHAIOTCS OTPHIB XJIOMBEB 0CAJIKa U BHIHOC UX B
OTCTOMHUKW. B panpHeilieM KOHTaKkTHas KaMmepa paboTaeT B pexUME
YCTOHYMBOIO paBHOBECHS: Macca IIOCTyMalolleil B Kamepy B3BECH U
MPOJIYKTOB THAPOJIN3a KOATYJISIHTA paBHA Macce TBEpoH (a3bl BBIHOCHMOTO
BOIOW M3 Kamepbl ocaaka. OOpa3oBaHHE XJIONbEB OCAJKa B KOHTAKTHBIX
Kamepax IPOHMCXOAUT ObICTpee, YeM B KaMmepax co CBOOOAHBIM 00BHEMOM
BOJIbI, OCOOCHHO MPU MaJOMYTHBIX IBETHBIX BOJAX M HU3KOH TeMIepaType
Bobl. Ocaok nosyyaercsi 6osee MIOTHBIM.



3.3. TeXHOIOTMUECKOW CXEMOM CTAHLIMM OCBETJIEHUSA U 00€CLBEUMBAHUSA
BOJABI JIOJDKHA OBITH TPEIyCMOTpEHa YCTaHOBKA TIepel KOHTAKTHBIMU
KaMepaMy XJIOMbeoOpa3oBaHUS CETOK, MPEAMOYTUTEIFHO OapabaHHBIX, MU
MUKPOGUIBTPOB, a TAKXKE paclpeeuTeNei KoaryusaaTa (cM. pas. 1).

TEXHOJOTUYECKUE ITAPAMETPEI KOHTAKTHBIX KAMEP
XJIOMTbEOBPA30OBAHU S, BCTPOEHHBIX B OTCTOMHUKH

3.4. Ilnomane KOHTAaKTHOW KaMepbl XJIONbEOOPAa30BaHUS —CIIEIYET
OIIpENENsITh 10 YAEJIbHOW Harpy3ke B pacyeTe Ha IUIOLIAJb 3epKaia BOJIBI
VnenpHas Harpyska Vi, M>/(M%4) MM M/4, HA3HAYAETCS B 3aBUCHMOCTH OT
KoHIIeHTpauu B3Becu C,, MI/1, C YIETOM MHHUMAIILHBIX TEMIIEPATYpP BOJIBI
B Booucrounuke: mpu C, <5V, = 7—10; npu C, = 5—10 V, = 10—15; mpu
C, = 20—150 V, = 15—20 (C, - couepskaHre B3BECH B BOJE, BKIIOYas
00pa3yIomIyocss OT KOaryistHTa). MeHbIie 3HA4eHUs CleayeT NMPUHUMATh
JUTS MHHAMAJIBHBIX TeMIIepaTtyp BOABlI. BBICOTa CITOSI KOHTAKTHOW 3arpy3KH
JUTA BOJI YKa3aHHBIX THUIIOB pekoMenayercs 0,7 M.

35. B kauecTtBe 3epHHCTONM  KOHTAKTHOM  3arpy3Kd  Kamep
XJIONIbEOOpa30BaHUsl CJIENyeT HCIOJIb30BaTh IOJMMEPHBIE IUIABAOLIHE
MaTepuaabl THMA MeHomulacTa mnonauctupoibHoro Mapok IICh u IICB,
PA3pELICHHBIX U1 KOHTAKTa C MUTHCBON BOJOW, WM JPYTHe aHAJIOTUYHEIC
Mmarepuainsl. KpymHocts 3epen 3arpy3ku — 30—40 mm.

3.6. I'paHynbl meHOIUIACTA HEOOXOJUMON KPYIHOCTH IIeliecO00pa3sHO
MOJIy4aTh MyTEM HApe3KH IUIUT C TOMOIIBIO HATPETOH HIIEKTPUUECKUM TOKOM
HUXpOMOBOH TmpoBojoku auamerpoM 0,8-1,0 mMm. ITnuTel w3 meHoriacTta
MTOJICTHPOIBEHOTO BBIITYCKAIOTCA B ITHPOKOM accCopTUMEHTe
MIPOMBIIIICHHOCTEI0. [IJI1 YCKOpEHHS Mpoliecca MoTydeHus TPaHyIl Hy>KHOTO
pa3mepa 1enecoo0pa3Ho HUXPOMOBYIO ITPOBOJIOKY B BHJIE PEIIETKH HATSIHYTH
Ha JCpeBSHHYIO paMy C TEIDIOCTOWKAMH MpOKIagkaMu (HampumMep,
acOeCcTOBBIMH), IMEIOMIYIO T€ )K€ Pa3MepHl, UTO U IUIHUTA.

3.7. s npenoTBpameHus BCIUIBITUS TPAHYJI MEHOIIIACTA B KOHTAKTHBIX
Kamepax CleAyeT IpeAyCMaTpuBaTh 3aKPEIUIEHHYIO YJIep)KUBAIOLIYIO
pemetky ¢ mpo3opamMu Ha 10 MM MeHee MHUHHMMAaJIBHBIX pPa3MepoB 3epeH
3arpy3KH.

YuuThIBas HE3HAYUTEIBHYIO 00BEMHYIO Maccy meHoriacta (B 25-50 pa3
MeHee, YeM BOJIBI), YACPKHUBAOMIAs pelIeTka MOJDKHA OBITh paccuWTaHa Ha
BBITAJKUBAIOIIYIO clity R, T/M

R=(ps-pn) (1-m H, +p, Ah,, (4)

IJIe Py — ILIOTHOCTh BOJBL, T/M" ;
P - IVIOTHOCTD MeHormnacTa, 0,02-0,04 M
M - mopUCTOCTh 3arpysku, 0,4-0,45;
Hyp - BbICOTA CJ1051 TIEHOIACTOBOM 3arpy3KH, M;
A h, - pacueTHBIIf HIepemna JaBIeHus B 3arpyske, M (cMm. 11. 3.9).

B pemerke nomkeH OBITH NPEIyCMOTPEH JIIOK, 4Yepe3 KOTOPBIH
NPOM3BOMATCS 3arpy3ka M BBITpy3Ka 3€PHHCTOTO Marepuaja IpH
HEOOXOAMMOCTH TIPOBEICHHS €r0 PeBU3UH. MaTepuaioM Iisl peleTKH MOTyT
CIY)KUTh apMaTypHBIC CTEPXKHH, YrOJKH W T. I. (UIS HHUX CJIEIyeT
NpeaycMaTpUBaTh MPOTHBOKOPPO3UOHHOE MOKPHITHE).

3.8. Jlns 3amepkaHus MEHOIUIACTA MPHU OMOPOKHEHHWH OTCTOMHUKOB B
HIDKHEH 9acTH KaMephl TOJDKHA OBITh YCTAHOBJIEHA BTOpAsi HIDKHSS peIIeTka
C AYelKaMu, aHAJIOTUYHBIMHU BEPXHEH pelieTKe.

3.9. TToTepro Hamopa (mepenan JaBJICHUs) B CIOC 3aHJICHHON 3€PHUCTOMN
KOHTaKTHO 3arpy3ku A h, npunumarot pasroit 0,05-0,10 m.

3.10. TIpoMBIBKY KOHTAKTHBIX KaMep CIIEAYCT OCYIICCTBIATh OOPATHBIM
TOKOM BOJBI NIPH KPAaTKOBPEMEHHOM BBIITyCKe €€ 0e3 OCTaHOBKH CTAHIIWH.
ITpoMBIBKY NPOU3BOAAT MEPHOJUUYECKH IIPH MOTEPE HAropa B Kamepe BIIIE
pacyertHoit (cM. 1. 3.9).

[leprnoanYHOCTh MPOMBIBKH 3aBUCHT OT COCTOSIHHMSI CETYATBIX 3aIUTHBIX
YCTPOWCTB Ha BO0J03a0Ope WIM CTAaHIHMHA BOJOIOJATOTOBKH W CTEICHH
3arpsI3HEHHOCTU UCXOIHON BOJBL.



3.11. KoHTakTHBIE KaMephl XJIOMbEOOPA30BaHHUs CIICAYCT NPUHUMATH
BCTPOCHHBIMH B BEPTHUKAJIbHBIE U TOPU30HTAIBHBIE OTCTOHHHKH.

3.12. B BepTHKaIbHBIX OTCTOMHHKAX KOHTAKTHBIC KAMEPHI PacIOararT
B IIEHTpaJbHON uacTH OTCTOHHUKA. Boay B kamepy moznaroT Ha BbicoTy 0,2-
0,3 M Haj KOHTaKTHOM 3arpy3koii (uept. 10).

UYepr. 10. BepTukanbHbIl OTCTOMHHUK C KOHTAKTHON KaMepoi
XJIOTTbe0OPa30BAHMS

1 - oTBOJ OTCTOEHHON BOABI, 2 - MOJaYa MCXOJHOW BOIBI;, 3 - KOHTaKTHAas
KaMepa XJIONbeoOpa3oBaHus; 4 - BEpXHAA peIIeTKa; 5 - IUIaBaromas
3arpy3Ka; 6 - HIKHSISI PEIIeTKa; 7 - 30HA HAKOIUICHUS U YIUIOTHCHHS OCAJKa;
8 - ynanenue ocanka

3.13. Ilpu ocBemieHMH BOJAbl B TOPU3OHTAIBHBIX OTCTOMHHKAX
KOHTaKTHBIE KaMephl pacloaraloT B Hayaje OTCTOMHUKOB (uepT. 11) .
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Yepr. 11. Topu30HTATBHBIA OTCTORHUK C KOHTAKTHOH KaMepou
XJIOTbe0oOpa30BaHUs

1 - moava MCXOMHOM BOJBL; 2 - HUKHSSL PEIETKA; 3 - BEPXHSS pelieTka; 4 -
KOHTAaKTHAasl 3€pHUCTAs 3arpy3Ka; 5 - OTBOJI OCBETJICHHON BOJBI; 6 - cucTeMa
yIaJCeHUs 0Callka U3 OTCTOWHUKA;, 7 - JIFOK JJIs PeBH3HH TPYOOIPOBOJIOB; 8 -
cUCTeMa YJalIeHUsl 0CaJIKa U3 KaMepbl

3.14. Hanx xamepamu xJ101be00pa3oBaHusi HEOOXOUMO MIPEAyCMaTPUBATh
MaBUJILOHEI IIUPUHON He Ootee 6 M.

3.15. OTBOx BOABI M3 KaMepbl XJIOMbEOOPA30BAHUSA B TOPHU3OHTAIBHBIN
OTCTOWHHUK CIIEyeT TpenycMaTpWBaTh HaJ CTEHKOH (3aTOIJICHHBINA
BOJIOC/IMB), OTICISIONICH KaMepy OT OTCTOWHHKA, MPH CKOPOCTH JIBHXKEHHUS
Boael He Oomee 0,05 wm/c; 3a CTEHKOM YCTaHABIMBAETCS IOIBECHAs
MEeperoposika, MorpyxeHHas Ha 1/4 BBICOTBI OTCTOMHUKA W OTKJIOHSIOIIAS
MIOTOK BOJIBI KHH3Y.



3.16. Ha ypoBHe BepxHEH KpPOMKH 3aTOIICHHOTO  BOJOCIIHBA
3aKperuIsieTcs pemerka (cM. 1. 3.24).

3.17. PacrmpenencHre BOABI 10 ILIOMIATX KaMEPhl XJIOMbEOOPa30BaHUS
clefyer IpeaycMaTpuBaTh C I[OMOLIbIO nepdopupoBaHHBIX TpyO ¢
OTBEPCTUSIMU, HANpPaBICHHBIMU BHHU3 moj yriom 45°. PaccrosiHue Mmexny
ocsMH TIeppOpUpPOBaHHBIX TpPyO cCileayeT MNpUHUMaTh He Oomee 2 M.
PacnipenenurensHple TpyObl pa3MeIIalOT HEMOCPEICTBEHHO IO HIDKHEH
PpEIIeTKON, pacoNoKeHHON Ha paccTOSHUN 1—1,2 M OT BepXHel pemeTKy.

3.18. /Inumie xamepbl ciieyeT BBIIIOJIHATH C YIJIOM HaKJIOHA rpaHel 45°,
B HIDKHEH YacCTH CXOIIINXCSA TpaHEW pacroiaraioT TPyObl IS yAaJIeHUS
ocajxka.

3.19. Ins ocyiiecTBICHHS PEBU3WU JHA KaMepbl M TPyOOMPOBOIOB
I0JTa9X BOJBI M OTBOZA OCAJIKa B HIDKHEH YacCTH 3aTOIUIEHHOTO BOJOCIIHBA,
OTJIEIIAIONIETO KaMepy OT OTCTOMHHUKA, CIIeTyeT IpeayCMaTPUBATh JIIOK.

IMPUMEHEHUE KOHTAKTHBIX KAMEP
XJIOTIbEOBPA3OBAHUA
JUIA UHTEHCUO®UKAITUN PABOTBI KOPUJJOPHBIX
OCBETJIMTEJIE# CO B3BEIIEHHBEIM OCAJIKOM

3.20. OcHOBHBIC TEXHOJOTMYCCKHE U KOHCTPYKTHBHBIC ITapaMeTphl
KOHTAKTHBIX KaMmMep 0pU UX PAa3MEUICHHM B OCBETIMTEISAX CICIyeT
MPUHUMATH B COOTBETCTBHH C PEKOMEHIANUAMH . 3.4-3.7.

3.21. B ormanune OT yKa3aHHBIX PEKOMEHIAINN BBICOTA CJIOS 3€PHUCTOMN
3arpy3ku goipkHa coctaBisaTh 0,3—0,4 M (Oynplome 3Ha4YeHHS — TpHU
MYTHOCTH HCXOIHOH BOABI MEHEE 5 MI/I) .

3.22. KoHTakTHBIE KaMephbl PacIoyiaraloT IO BCedl Iuromand padoumx
KOPHJIOPOB OCBETIHUTENIEH B WX HWKHEH KOHWYEeCKOW dwacth (4dept. 12).
Pemerky ans mpeoTBpalieHUs BCIUIBITHS TPAaHYJ MEHOIUIACTA 3aKPEIUISIOT
Ha paccrosiHuu 0,9-1,0 M Hax nepdopupoBaHHOi TPYOOii, moaromel Boay B
ocBeTnuTeNb. HuokHss peierka He Tpedyercs.

Yeprt. 12. OcBeTnUTENb ¢ KOHTAKTHON KaMepou XJIOTbeoOpa30BaHUs

1- nogaya I/ICXOZ[HOﬁ BOJIBI; 2 - KOHTaKTHas KaMepa XJ'IOHLCO6pa3OBaHI/I${; 3-
30Ha B3BCHICHHOI'O OCaJKa, 4 - OTBOO OCBETJICHHOM BOJBI; 5- PCLICTKA, 6 -
yAajleHue ocaaka

3.23. Ilpy HaIMUMKM KOHTAKTHBIX KaMep XJIONbeoOpa3oBaHUsI CKOPOCTh
BOCXOJSIIIIET0 MOTOKa BOJBI B 30HE OCBETJICHHMS HAJ CJIOEM B3BEIICHHOTO
ocagka HamexxuT npuarMaTh Ha 20—30 % OGonee, yem ykazaHo B CHull
2.04.02-84.

3.24. Tlpu uCIOIB30BAaHUK KOHTAKTHBIX KaMep HEOOXOAMMO 00ECIeUnTh
BO3MOXKHOCTh CITyCKa BOJbI M3 PabO4MX KOPHIOPOB OCBETIHTENCH uepe3
pacnpesiensionue UCXOAHYI0 BOJY JbIp4yarbie TPYOBI, MOJCOCIUHUB UX K
KOMMYHHUKAIUAM cOpoca ocajKa.



4, OTCTOMHUKMU U OQBETJ'IPITEJ'IH, OBOPYJIOBAHHBIE
TOHKOCJIOMHBIMHU 3JIEMEHTAMU

HA3HAYEHMUE U OBJIACTb IPUMEHEHU A

4.1. OrcroiiHbIe COOpYKeHHS (BEpTHKAIbHBIC U TOPHU3OHTAIBHBIC
OTCTOWHUKH W OCBETJIIMTENX CO B3BEUICHHBIM OCAJIKOM), OOOpYIOBaHHBIC
TOHKOCJIOMHBIMU 2JIEMEHTaMU, IPEeTHA3HAYECHBI JIJIS1 OCBETJICHUS PUPOIHBIX
[IOBEPXHOCTHBIX BOJ, MajOil M CpeJHEel MYTHOCTH U LIBETHOCTH Ha
BOJIOOYHMCTHBIX CTaHIIUIX CUCTEM X03SIHCTBEHHO-ITUTHEBOTO u
MIPOMBINIICHHOTO BOJOCHA0KEHUS.

4.2. B COOpYKXCHHSX TOHKOCIIOMHOTO OCBETJICHHS OCAKIACHHC B3BECH
MPOUCXOOUT B HAKIOHHBIX DJEMEHTaX MaJioi BBICOTEL. Ilpm 3TOM
obecrieuynBaroTCs OBICTPOE BEIICIIEHUE B3BECH U €€ CITONI3aHHUE M0 HAKJIOHHON
IUTOCKOCTH 3JIEMEHTOB B 30HBI XJIObE0OPa30BaHUS M OCAIKOYIUIOTHEHHS.

4.3. TOHKOCJIOWHBIE OTCTOMHBIC COOPYIKEHHUS MOYKHO PHUMEHSTh KaK Ipu
PEKOHCTPYKIUM AEHCTBYIOIINX OTCTOMHMKOB M OCBETJIMTENEH C LEJBI0 HUX
WHTCHCU(UKAIIMKM, TaK M JJsI BHOBb IPOCKTUPYEMBIX BOJOOYHUCTHBIX
CTaHLIMH.

4.4. Pexomenmanuu Hacrosimero IlocoOust pacmpocCTpaHSOTCS Ha
COOPY)KEHUSI C MPOTHBOTOYHBIM JIBIDKEHHEM BOJII M OcCajJka B
TOHKOCJIOMHBIX 2JIEMEHTaX.

4.5. TpeGoBaHUs K Ka4YECTBY U METOJaM 00pabOTKH BOJbI, MOCTYHAIOLIEH
Ha COOPYXEHHUS C TOHKOCIIOMHBIMH 3JIEMEHTaMH, aHAJOTHYHBI TPEOOBAHHUAM
U1l ApYTrUX THUIOB OTCTOMHBIX coopyxXeHuil. I[Ipou3BOAHUTENBHOCTH
TOHKOCJIOMHBIX OTCTOWHUKOB U OCBETIUTENIEH HE OTPAHUUYMBAETCS.

TEXHOJIOTUYECKUE CXEMBI
U KOHCTPYKTUBHBIE OCOBEHHOCTHU
TOHKOCJIOMHBIX OTCTOWHEIX COOPYXEHUN

4.6. TOHKOCIOWHBIA BEPTHKANbHBIN OTCTONMHHMK (uepT. 13) paboraer
crenyromM  obpazom. Mcxoxnas Boja, oOpaboTaHHass peareHTamH,
MOCTYIAeT B PACIOJIOKEHHYIO B IIEHTPaIbHOW YacTH OTCTOMHUKA Kamepy
XJIONbeOOpa3oBaHUsl M 3areM, II0CIe €€ IPOXOXKIEHHs, BMECTe ¢
o0pazyroumMucs XJIOTIBSIMA TIPOXOJIUT TIOCIIEI0BATENLHO
paclpefieuTeNbHYI0 30HY W TOHKOCIOWHBIC HAKJIOHHBIC DIJIEMEHTBHI.
OcaeTnieHHass Boja depe3 COOpHBIC jkenoda OTBOAUTCS W3 COOPYKEHHUS.
Ocaok U3 OTCTONHHKA COPACHIBACTCS YepPe3 CUCTEMY YIAICHHS OCa/IKa.



Yepr. 13. BepTukanbHbI OTCTORHUK, 000PYIOBAaHHBIN
TOHKOCJIOMHBIMU OJIOKaMU

1 - oTBOI OTCTOCHHOW BOABI, 2 - TOJa4a HWCXOJHOW BOMBI; 3 - Kamepa
XJIobeoOpa3oBanusi; 4 - TOHKOCIOWHBIE OJOKH; 5 - 30Ha pacrpeneiacHHs
BOJIBI; 6 - 30HA HAKOIUICHHS 0CaJIKa; 7 - yaJeHUe 0cajiKa

47. B TOHKOCJIOWHOM TOpPHU30HTAJIBHOM OTCTOWHHKE (uepr. 14)
0o0paboTaHHass pearcHTaMH KCXOJHAs BOJA IOCTYINAaeT BO BCTPOCHHYIO
KaMepy XJIONbeoOpa3oBaHus (JHOO0T0 U3 PEKOMEHIYEMBIX JCHCTBYIOIIMMU
HOpMaMH THUNOB). M3 Kamepsl MOTOK BOJBI, JABHUrasiCh TOPU30HTAIBHO IOJ
OJIOKAMU Y TIOJTHUMAsICh CHU3Y BBEPX, IPOXOIUT TOHKOCIONHBIC 3JICMCHTHI U
MOCTYMaeT B PACHOJOXKCHHYIO HAaJ HHUMH COOPHYHO CHUCTEMY U KapMaH.
HakarmmBaromuiicss B OTCTOWHHKE OCAJOK IEPHUOTUYECKH cOpachIBaeTcs
Yyepes3 CHCTEMY yOaleHHs 0CaIKa.
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Yepr. 14. T'opnu3oHTaNbHBINH OTCTOWHHUK, 000PYIOBaHHBIH TOHKOCIOWHBIMH
Grokamu

1 - monmaua wucxonmHOil BoAbl; 2 - Kamepa XJombeoOpa3oBaHusi ; 3 -
TOHKOCJIOIHBIE 0510KH; 4 - cOOpHBIe Kenoba; 5 - kapMaH cOopa OCBETIICHHON
BOJIBI; 6 - OTBOJ OCBETJICHHOI BOJIIBI; 7 - 30HA paclpeeIeH s BOABL; 8 - 30Ha
HaKOIUICHHS 0CaJIKa; 9 - ynalieHHe ocaaka

4.8. ToHKOCIIOWHBIA oOcBeTIMTEeNb (4epT. 15) paboraer cremyromMM
obpazom. Vcxonnas Boma, oOpaboTaHHAs peareHTaMH, MOCTYMAeT B 30HBI
MIPEIBAPUTEIILHOTO  XJIOMbe0Opa30oBaHusl (B3BEIICHHOTO OCanKa) W Jajiee
4yepe3 pachpe/ieMTeIbHYI0 30Hy U 30HY CIIOJI3AIOIIEr0 0CajiKka MOCTYMaeT B
TOHKOCJIOMHBIC 31eMeHThl. (OCBETIICHHAas BOJA, MPOWAS TOHKOCIIOIHEIC
9JIEMEHTBHI, TIOCTYIACT B COOPHBIC YCTPOWCTBA M OTBOJUTCS U3 COOPYKCHHUS.
Ocaiok U3 30HBI €0 HAKOIUICHWS YAasIeTcs depe3 mnephopHpOBaHHBIC

TpYOBI.



Yepr. 15. OcBeranTens, 000py10BaHHBIH TOHKOCIOWHBIME OJIOKaMH

1 - momauya HCXOOHOM BOJLI, 2 - OTBOJ OCBETICHHOH BOJBLI, 3 -
TOHKOCJIONHBIE OJIOKM; 4 - OKHA JJjIs OTBOAA OCaaKa; 5 - 30HA CIOJ3aHHUS
ocajgka; 6 - 30Ha B3BEIIEHHOIO OCajka; 7 - 30HA HAKOIUIEHUSA Ocajka; 8 -
yaaJeHne ocaika

4.9. ToHKOCIOWHBIE DJIEMEHTbl WM OJIOKM MOTYT BBIMOJIHITECS U3
MSITKAX WIH MOJYKECTKHX TMOJIMMEPHBIX IUICHOK, COCMHEHHBIX B COTOBYIO
KOHCTPYKIIMIO, WM M3 )KECTKHX JIMCTOBBIX MATEPHAIOB B BHJE OTICIbHBIX
oJIOK (4epT. 16).

H=1, cosa

Ho

Yept. 16. KoHCTpYKTUBHBIC TApaMETPhl TOHKOCIONHBIX JIEMEHTOB B OJIOKE

l, - uIMHA TOHKOCIOWHOrO J3JieMeHTa; b, - MIUPHHA TOHKOCIOHHOTO
anmemenTa; H, - BbICOTa TOHKOCIOWHOrO diementa, H - BbicoTa
TOHKOCJIOHHOTO COTOONOKa; L - uiMHa TOHKOCIOWHOrO coToOioka; B -
HIMPUHA TOHKOCIOWHOTO COTOOI0KA

4.10. Pa3mepsl B IU1aHe OTACIBHBIX OJIOKOB IUIs yA00CTBa MX MOHTaXa U
9KCIUTyaTaluu ciieAayeT npuHuMath 1x1—1,5x1,5 M ¢ ydeToM (hakTHueCKUX
pa3sMepoB COOpPYXKEHHUs. BBICOTY TOMEPEYHOr0 CEYCHUs] TOHKOCIOHHOTO
SYEMCTOTO 3JEMEHTa peKOMeHAyeTcsa mnpuHuMaTh paBHoi 0,03-0,05 wm.
Sueiiku MOTYT OBITH IPUHATHI JIFO00H (GOPMBI, HCKITFOYAONIeH HAKOTUICHHE B



HHMX OCaJKa. YTOJ HAaKJIOHA 3JIEMEHTOB HEO0XOAWMO npuHMMaTh 50-60°
(MeHbIIMe 3HA4YeHHs - JUIsi 00Jiee MYTHBIX BOJI, OOJNBIINE - JJIsI MAJOMYTHBIX
LBETHBIX). JIIMHY TOHKOCJIOWHBIX JJIEMEHTOB CIEAYeT OINpPEIesTh
creuuaibHBIM pacueToM U npuHuMathb 0,9-1,5 M (em. 1. 4.14).

4.11. YcTaHOBKY OTACIBHBIX OJIOKOB B OTCTOWHHKAX M OCBETIUTEISIX
CJIeIyeT OCYIISCTBIIATH C MOMOIIBI) CIEIUAIBLHBIX HECYIIMX KOHCTPYKIUH,
PACIIOJIOKEHHBIX O]l WIHM HaJ HUMH, JIMOO UX KPCIUICHHEM K 3JCMEHTaM
cOOpHOIT cucTeMbl (keI00aM, ToTKaM, TpydaMm) U MPOMEKYTOYHBIM CTEHKAM
coopyxenuit. Ilpu 3ToM MOTryT OBITh WCIOJB30BaHBl CTAJNbHBIC WA
MOJIMMEpHbBIE TPYObI, IEpeBO, apMaTypHas MPOBOJOKA, MPOGHIMPOBAHHBIC
KOHCTPYKIIUH U T.]I.

4.12. Heobxomumo o00ecreYnBaTh TI'ePMETHYHOCTh 3a30POB  MEKIY
OT/ICTIbHBIMU OJIOKAMU U BHYTPEHHHMHU CTEHKaMU COOPYKEHHI, HApUMep, C
MOMOIIBIO PE3NHOBBIX MPOKIIAIOK.

4.13. COoop OCBETIICHHOM BOIBI U3 TOHKOCJIOMHBIX COOPYKECHHH CeIyeT
OCYIIECTBIIATH MO JKEJI00aM ¢ 3aTOIUICHHBIMHU OTBEPCTUSIMH WU OTKPHITHIMU
BOJIOCIIUBAMH, HAIMPUMEP, TPEYTOJLHOTO NPOQHIS, PACHOJIOKCHHBIMU Ha
paccTosiHuU He 0osiee 2 M OJIH OT APYToro.

PACUET TOHKOCJIOMHBIX OTCTOMHUKOB
" OCBETJIUTEJIEN

4.14. Pacyer TEXHOJOTMYECKMX W KOHCTPYKTHBHBIX I1apaMeTpOB
COOpPYXEHHUH, a TaKKe OTAENbHBIX TOHKOCIOMHBIX 3JIEMEHTOB CIIEAYET
MIPOU3BOAUTH IO 3aBUCUMOCTH

Vo

—— K (t ct . 5
Ug cosc Kgr P CT( go.+ g(’v) (%)

[t ynoOctBa pacuera gpopmyia (5) npuBeeHa K BUAY

Vy :M |_0+1 (6)
K1 \KzHp
i g =KoHg m—l , ()
UoBKar
1
rae Kl = — (8)
KCTKO.HKK
K4 K
K, = P B¢ Ber , 9)
sina. cosa

¢ - K09()(QUIUCHT, YIUTHIBAIONINIA BIUSHAC TUAPOJUHAMUYCCKHUX YCIIOBHIMA
MMOTOKA B TOHKOCJIOMHBIX dJIeMeHTax (CM. 11. 4.16);

K¢ - xoopduuuent, yuuThBarOmMA (OpMY MONEPEYHOrO  CEYEHHs
TOHKOCJIOMHBIX 3JIEMEHTOB (cM. 11. 4.19);

H, - BBICOTa TOHKOCJIOHHOTO 3JICMEHTA, M;

Vo - CPEMIHSIsI CKOPOCTD MIOTOKA B TOHKOCIOMHBIX DJIEMEHTAaX, M/4;

U, - pacueTHasi CKOPOCTb OCaXICHUS B3BECH, M/4;

Ol - YTOJI HAKJIOHA TOHKOCIIOWHBIX 3JIEMEHTOB K TOPU30HTY, TPpal;

B - Ko3(pOUIHMEHT, YYIUTHIBAIOUIMI CTECHEHHOE OCAXKICHHE B3BECH IIOJ
TOHKOCJIOMHBIMH DJIEMCHTAMU;

Ky - ko3p¢unueHT arjioMepanuu, YYUTHIBAIOIIMN BJIMSHUAE OCalKa,
BBIJICIISIFOLIETOCS] M3 TOHKOCJOMHBIX 3JIEMEHTOB, Ha WHTEHCHU(DHUKALUIO
xJionbeo0OpazoBanus (cM. 1. 4.17);

Ker - kO3 QUIMEHT, Yy4YUTHIBAIOMIMN CTECHEHHE CEYEHHUs] II0TOKAa B
TOHKOCJIOHOM DJIEMEHTE CIIOJI3A0NTUM 0CaaKoM (cM. 11. 4.17);

Vy - yzAenbHas Harpyska Wi MPOM3BOAUTEIBHOCTh COOPYXKEHHS B pacuere
Ha TUIOIIAIb 3€pKaa BObI, Ms/(M2~‘{) WU M/4Y;

Kj, K; - 0600mennbIe pacueTHbie KoddduimueHTs! [cM. hopmysl (8) u (9)];

ly - nMHA TOHKOCTIONHOTO dJIEMEHTa, M;



Kox - Kk03hGHUIMEeHT, YYUTHIBAIOIIMN T'HAPABINYECKOE COBEPIICHCTBO
TOHKOCJIOITHOTO COOPYXEHUSI M CTETICHb €r0 00BEMHOT0 HCIIOIb30BaHUS
- OTHOWICHNE (PAKTHIECKOTO K PACUETHOMY BPEMEHH NPEObIBAHNUS BOJBI
(cMm. 1. 4.20);

K¢ - KOHCTpYKTHBHBIH KOX(QUIMEHT, paBHBIH OTHOIICHHIO (aKTHIECKOU
OTKPBITOM Il ABMKEHMS BOABI IUIOLIAU TOHKOCIOWHBIX JIEMEHTOB K
o011ei TuIola Iy 3epKaia BoJAbl OTCTOHHOTO coopyxeHus (cM. 1. 4.21) .

4.15. PacyerHasi CKOPOCTb OCQ)KICHUsI B3BECH JIOJDKHA NPHHUMATHCS B
COOTBETCTBUHM C ONBITOM OKCIUTyaTallud COOPYXXEHWi, palorarommx B
AQHAJOTMYHBIX ~ yCJIOBHAX. IIpM OTCYTCTBMM Takoro OIBITa CleXyeT
HPOU3BOAUTH TEXHOJIOTHYECKOe MOJEIUPOBaHUE HPOLIECCOB
XJIOTIbE0OPa30BaHUsl M TOHKOCIOWHOTO OCAKACHHS C LIENBI0 ONpEeTIeHHs
TpeOyemoro 3HaueHHs U, [IpH HEBO3MOXKHOCTH YKa3aHHOTO 3HadeHHe U,
onpenaenstror o aanasiM CHull 2.04.02-84.

4.16. Koopuumenr ¢ cruemyer omnpenensTb MO JaHHBIM Tabn. 7, B
Koropoir b, - IIMpuUHA TOHKOCIOMHOro osieMenTa, H, - BbicoTa
TOHKOCJIOHHOTO JIeMEeHTa.

Tabiuua 7
XapakTepHucTHKa 3nauenmue b, / H,
TOHKOCJIOHMHOTO 3JIEMEHTA 1,0-2,5 2,5-5,0 5,0-10 > 10
3HayeHHEe @ 1,25 1,15 1,05 1,0

4.17. 3nauenne K. pexomenmyercs mpuHuMmarb B cpemunem 0,7—0,8
(Oynmpme 3Ha4YeHHMsT — AN OoJee MYTHBIX BOJ, MEHBIIHE - IS
MaJIOMYTHBIX I[BETHBIX BOJ).

4.18. 3nauenne npoussenenus B K, cnexyer npunumars paBHbeM 1,15-
1,3 (OympInme 3HAYEHHS - 7151 TOHKOCJIIOMHOTO OCBETJIUTEIS, MEHBIINE - IS
TOHKOCJIOHOTO BEPTHKAJIBFHOTO OTCTOHHHKA).

4.19. 3nauenne xodpdunuenta popmbl Ky saBucur or daxtudeckoit
($hopMBbI 1 KOH(PHUTYpaAITUK TOHKOCIIOWHBIX 3JIEMEHTOB (SYEEK) B IOMEPEUHOM
CEUCHMH: Ul CedYeHHus: mpsiMoyrosibHoit dopmber - 1,0; kpyrmoi - 0,785;
TpeyroipHOH - 0,5; mectuyronsHoH - 0,65-0,75; mpu ucmonb30BaHAN TPYO H
MeXTpyOHOTO IpocTpancTsa - 0,5.

4.20. Benmmunny K., @1 mpeaBapuTENbHBIX PACYETOB PEKOMEHIYCTCS
npuHuMarts pasHoit 0,6-0,75.

4.21. 3nauenune xoapduimenta K cnenyer onpenensits no GpakTHueCKUM
JMAHHBIM C YYETOM TOJIIUHBI MaTrepuaia Ui TOHKOCJIOWHBIX JJIEMCHTOB.
[MpenBapuTenbHO peKkoMeHIyeTcs NpuHUMaTh ero pasHeiM 0,70-0,95
(OynbIMe 3HAUCHHUS - JUTSI TOHKHUX IJICHOYHBIX MATCPUAJIOB) .

4.22. Y nenpHbIC HATPY3KH HA TOHKOCJIOWHBIC COOPYKCHHS, OTHECCHHBIC K
IJIOLIA/IH, 3aHATON TOHKOCIOMHBIMH 3JIEMEHTaMH, U C YYETOM IOKa3aTeneil
KadecTBa BOABI MOTYT ObITh ipuHATH 1o CHulI 2.04.02-84.

4.23. Tlony4ueHHbBIC MO PACYETy pasMepbl TOHKOCIOWHBIX 3JIEMEHTOB U
TOHKOCJIOMHBIX COOPYXXCHHI B 1EJIOM, a TaKkKe 3HAYCHHUS YENbHBIX
HArpy30K HaJUIC)KUT MPOBEPUTh U CKOPPEKTHPOBATH C y4eTOM OOecreueHHs
MHUHHAMAIbHOTO BpPEMEHH MEXIy BbIyckamu ocaika 6—~8 4. Ilpu 3tom
BBICOTY 3all[ATHOW 30HBI JUII BEPTHKAJIHHOTO OTCTOMHHUKA CIICAYET MPHUHATH
paBHO# 1,5 M, 1 rOpHU30HTAIBHOTO — | M.

4.24, BrpicoTy 30HBI CcOOpa OCBETJICHHOH BOABI PEKOMEHIYETCs
npuHuMath He MmeHee 0,4—0,5 M.

425. B TOHKOCIOWHBIX OCBETJIMTEIAX JUIS  HPEAOTBPALICHUS
00pa3oBaHusi 30H MMOBBIIICHHONW KOHIIGHTPALUU B3BECH HUKHIOK KPOMKY
TOHKOCJIOMHBIX OJIOKOB HEOOXOAMMO pacrojiarath HEMOCPEJCTBEHHO Haj
BEpXHEW OTMETKOW OCaJKONPUEMHBIX OKOH.

IIpuMepsl pacdera TOHKOCIOHHEIX 3JI€MEHTOB COOPYKEHUH

Ilpumep 1. Pacder BepTUKaIbHOI'O TOHK OCIOHHOI'0 OTCTOHHUKA.




KauecTBo ncxomHoM BoAbI: IIBETHOCTE - 100 Tpam; comepikaHne B3BECH -
50 mr/m; mo3a KoarymsiHTa - 60 MTI/1 10 6e3BOHOMY HPOAYKTY; pacueTHas
CKOpOCTh ocaxeHus B3pecu — 0,3 mm/c ~ 1,08 m/a.

TOHKOCIIOWHBIE 37IEMEHTHI MPSIMOYTOJIBHOTO CEUCHUS UMEIOT pa3Mephl B
mnase 0,05x0,05 M (BbIcOTa X HMIMPHHA) U YroJl HakjaoHa 60° mpu 3HauYeHUsIX
K.=0,75K,,, = 0,7.

I[To pacuery oObemMa 30HBI HaKOIUIEHHMs Ocajka M IepHoja
MEXIPOYBOYHOTO IMKJIa 3HAYEHUE HArPY3KHU Ha COOPYXKEHHS 110 YCIOBHAM
HaKOIUICHHs B3BECH NPHHATO He Oonee 4 M/u.

JlnrHa TOHKOCTIOMHBIX 3JIEMEHTOB ompenessiercs o hopmyiam (7)-(9):

Kl = ;: 4 5
08-0,7-0,75
1251.08
277050865

lo = 2,3-0,05( 4-24 —1) =0,115-6,6=0,76 m.
11-1,15

IIpuHumMaeM JUIMHY TOHKOCJOMHBIX 3J€MEHTOB paBHod 0,8 M mpu
Harpyske 4 m/4.

IIpumep 2. Pacder TOHKOCTOHHOTO OCBETIUTENS.

KagecTtBo mcxomHON BOABI: IIBEeTHOCTH - 20 Ipajd; comep)kaHHe B3BECH -
500 wmr/m; mo3a koaryisHTa - 50 MT/iI; pacdeTHas CKOPOCTh OCaKIACHHUS
B3BecH - 0,40 mm/c ~ 1,44 m/u.

ToHKOCTTOMHBIE IEMEHTHI TaKhe ke, Kak B ipuMepe 1 (3a HCKIIoueHneM
yTJa HaKJIOHa, paBHOTO 55°).

3HayeHnsT KOHCTPYKTHBHOTO  Kodpdummenta wu ko3 durmenra
00BEMHOTO HCIIOJIL30BaHMS MPUHUMAIOTCS cooTBeTcTBeHHO K = 0,7 u K, =
0,6.

C y4yeToM pEKOHCTPYKIMM CYIIECTBYIOIIUX OCBETJIUTENEll M ux
(haKTHYEeCKUX pPa3MEpOB YCTAHOBJIEHO, YTO HArpy3ka Ha COOPY)XEHHs He
MOeT OBITh 00Jiee 6 M/4, a BBICOTA TOHKOCITOMHBIX 3JIeMEHTOB — 1,2 M.

HUcmnonesyem dhopmyssr (6)-(9):

= 144-13 ( 12 +1] =063-122=7,6 m/u;
057-0,82\2,15.0,05
lo = 2,15.0,05( 6-30 _ j =0107-8,7=0,94 u;
144-13
08-0,6-0,7
- 125:1-08 _, ¢
057-0,82

[IpuarMaeM yaenpHYIO Harpy3Ky paBHOW 6 M/4 M JUTMHY TOHKOCJIIOWHBIX
aseMeHToB 1,0 M.

5. HAIIOPHAS ' JIPABJINYECKASL CUCTEMA CMBbIBA
OCAJIKA BI'OPU30OHTAJIBHBIX OTCTOMHUKAX

HA3HAYEHMUE U OBJIACTb IPUMEHEHU A

5.1. Cucrema npenHa3HayeHa IS YAAICHHS OCallka U3 TOPU30HTAJIBHBIX
OTCTOWHHMKOB ~OTKPBITOTO ¥ 3aKPBITOTO THIOB MOCIEC OTKIHOYCHHS
OTCTOIHUKOB C TIOMOIIBIO HAIIOPHBIX CTPYH BOJBI O€3 MPUMEHEHHST PYYHOTO
Tpyna.

5.2. TuapocMmblB Haumbosee LenecooOpa3HO NPUMEHATH MPH HAINYUU
MAJOMOIBIKHBIX OCaJKOB, 00pa3yIOLIMXCS B YCIOBHSAX OYHUCTKH MYTHBIX
BOJI M XapaKTepU3YIOIINXCs Co/iepKaHueM B3BecH He Ooiniee 1500 mr/m.

5.3. BricoTa 105 0caaka B OTCTOMHUKE TO/DKHA ObITh He 0ojee 1-1,5 M.



YCTPOMCTBO Y IIPUHIIUII PABOTEI CUCTEMBI

5.4. Cuctema (gept. 17) BKiIrOYaeT B ceOst yCTpOMCTBaA IS IOAaYM BOIBI
M OTBO/Ia Pa3MbITOTO OCAIKA.

IMomaya BOXBI MPOU3BOMUTCS C TMOMOINBIO HACOCA, KOJUICKTOPOB,
pa3BoOmANIMX TPYO W CHENUANBHBIX Hacamok. OTBOI BOJBI C OCaIKOM
OCYIIIECTBIIICTCS C TIOMOIIBIO JIOTKOB, YCTPOCHHBIX B JHHUIIEC OTCTOWHUKA, U
Jajee MO TpyOaM B TPHEMHBIA pe3epByap COOpPYXKEHHH MO 00paboTke
MIPOMBIBHBIX BOJ[ X OCAJIKOB.

| | \ ]
?.H 5“ — .:- :L:r = =]
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Uepr. 17. Cucrema ruipaBiIndeckoro CMbIBa OCaIKa
B TOPHU30HTAIBHBIX OTCTOMHIKAX

1 - Hacoc I moma4yM BOABI;, 2 - MOABOJIAIIME TPYOBI; 3 - KOJUIEKTOp; 4 -
pasBosme TpyOsr; 5 - maTpyOKu ¢ Hacaakamu; 6 - JTIOTKH

5.5. JInst cMbIBa ocajiKa HaJUICKUT UCIIOJIB30BATh CHIPYIO BOJY WIHM BOAY
13 BEpPXHEHW YacTH OTCTOMHMKA, COpachlBaeMylo Iiepe]l €ro OYHCTKOH B
cHenManbHbIH 3aacHOl pe3epByap.

5.6. YmpaBieHue CHUCTEMOH OCYIIECTBISIOT C IOMOILIBIO 33JBHIKEK,
YCTaHOBJICHHBIX Ha HAIIOPHOM H BCACBIBAIOIEM TPyOOIIPOBOAAX Hacoca.

Ilepen myckoM cucTeMbl B pabOTy 3aKpbIBAlOT 3aIBHXKKY Ha
TpyOOmpoBOAe, TMojaromeM o0pabaThiBaeMyl0 BOJAY B  OTCTOMHUK,
OTKPBIBAIOT 3a/BM)KKY Ha KaHAJIM3AIMOHHOM TPYyOONPOBOJE U NPOHM3BOASAT
OTIOPO’KHEHHE OTCTOMHUKA MPUMEPHO Ha 2/3 ero BBICOTHL. 3aT€M OTKPHIBAIOT
3aJBIKKY Ha HAllOPHOM TpyOONpoBOAE, MOAAIOMIEM BOILY B CHCTEMY
yIaJleHns1 0cajKa, ¥ BKIIOYAIOT Hacoc. [Ipu 3TOM 0caloK, HAKOMBIINICS B
OTCTOﬁHHKe, B3MY4YHBACTCH, MpoucCxXoadaT €ro CMbIB u yaaiaeHue
OJTHOBPEMEHHO C ONOPOKHEHHEM OTCTOMHHUKA.

BrikioueHne CUCTEMBI ITPOM3BOJASAT uepe3 3-5 MHH MOCie IOJHOTIO
ONOpPOXXHEHHsT OTCTOMHMKA. OpHEHTHPOBOYHO BpeMs YAAJEHUsl oOcalka
cocrannsaeT 30-40 MuH.

5.7. Koxexktop HamopHOW CHCTEMBI CIEIyeT pa3MellaTh NpU AJIHMHE
OTCTOMHMKA, M:

40—45 - B Hagane pa3BOIAMINX TPYO;

60 - B cpemHeir ero 4acTm ¢ CHUMMETPUYHBIM (TI0 OTHOIICHHIO K
KOJIJIEKTOPY) PACIIONOKEHUEM Pa3BOISIINX TPYO;

90 - B cpemHell wYacTH OTCTOWHHKA HAIISKHT YCTpauWBaTh IBa
KOJUIEKTOPA, TIPH 3TOM OTCTOMHUK AEIHUTCS HA ABE CUMMETPUYHBIE CEKLIUH U
B KKIBIH KOJUIEKTOP MOAaeTCs BOJa OT Hacoca Mo OTAEIbHOU Tpyoe.

5.8. PasBojsure TpyOb! cieqyeT yKJIaablBaTh 110 JIHY OTCTOWHHKA. [1pn
IMpUHEe OTCTOMHMKAa a0 4,5 M HeoOXoOMMBI JIBE HHUTKH TpYoO,
NIPOKJIA/IbIBAEMbIX BJOJIb CTEH OTCTOiHUKa. JloTok juis cOopa ocaaka u
IIPOMBIBHOM BOZBI Pa3MEILAIOT B 3TOM CIIy4ae 110 OCH OTCTOMHUKA.

[lpy mupuHEe OTCTOWHWKA, PAaBHOM 6 M, YCTaHABIMBAIOT TPH piAla
pasBOAAIMMX TPYyO, OOWH M3 KOTOPBIX Pa3MELIAlOT II0 OCH OTCTOWHUKA (B
3TOM CIIy4ae B OTCTOMHMKE yCTPauBalOT ABa OTBOMSIIMX JIOTKA IOCPEIUHE
MEXITy Pa3BOISAIINME TPyOaMn).

5.9. Pa3Bomsmue cranbHble TPYOBI CIEAYET BBIIONHATH C NEPEMEHHBIM
(TenecKOonMYeCcKHM)  CEYEHHEM, 4YTO  yBEJIMYMBAeT  PAaBHOMEPHOCTh



pacnpenesnieHuss BOABI M TO3BOJSIET CHH3WTH pacxol Meramna. Ilepexon c
OJIHOTO JMaMeTpa TpyO Ha Apyrod HaIJICKHUT MPEAyCMaTpPUBATH ITOCPEIUHE
JIUIMHBI ydacTKa. /[l MpemoTBpalieHust 3aujeHUs MPOCTPAHCTBO IIOX
TpyOamu 3anuBaroT 6eToHOM (Mapku He Hike 200) 1 yCTpauBarOT OTKOCHI.

5.10. Ha xaxxnoit pazBonsiueii Tpybe (Ha TpyOax, JeKalux y CTeH, — C
OJIHOIT CTOPOHBI, HA IEHTPAILHBIX — C 00€NX CTOPOH) BBAPUBAIOT CTAJbHBIC
narpyoku auamerpoM 32 MM moa yriioM 45° K OCH OTCTOMHHMKa 1O XOmy
JBIDKEHUS] Ocajgka IpHU cMbiBe. [laTpyOku nmeroT pe3pOy, Ha KOTOPYIO
HaBOPAYMBAIOT COCAMHUTENbHBIC YacTH (Tuna ¢pyTopku). B coenuHnTeNbHBIC
YacTH BBHHYHMBAIOT M 3aKPEIUIAIOT (C IMOMOINBI0 KOHTPraek) OpOH30BBIC
Hacamkd mumHOW 50—60 MM, HapyXHBIM auaMmerpoM 16—I18 MM m
BHYTpeHHUM — 10 MM. BXOoaHBIE U BEIXOJHBIE KDOMKH HACAKU CKPYTJISIIOT.

PaccTosHns Mexny maTpyOkaMu ¢ HacaakamMu — 1M, a Ha mociemHei
YeTBEePTH JIUHEI TPYO — 1,5 M.

5.11. Hacamku Ha pasBomsmmx  Tpybax, HaXOMAMIMXCS Y
NPOTUBOIIOJIOXKHBIX CTEH OTCTOMHMKAa M B LEHTPE, JOJDKHBI OBITh
pacIiojoXeHbl B IIaXMaTHOM IIOpsAKE, 4YTOOBI (hakelbl COCEAHUX U
IIPOTUBOIIOJIOXKHBIX CTPYH CIMBAINCH M YaCTUYHO Iepecekannch. Ha tpybax
B KOHIIE OTCTOMHMKA HaBapHBAIOT CTAJIbHbIE 3aTTyILIKH.

PACYET CUCTEMBI CMBIBA OCAJTIKA

5.12. Pacuer cucTeMbl cMBIBa OCaJlka IPOU3BOJIAT, UCXOS U3 ITOJTyYCHUS
B PacueTHOM CEYEHHMHM OTCTOMHHKA pa3MbIBAaIOLIEd CKOPOCTH CTPYH V. =
0,5—0,8 m/c (B 3aBUCHMOCTH OT IUTOTHOCTH ¥ IIPOYHOCTH OCAIKa).

5.13. CkopocTb OCEBOM KOMIIaKTHOW CTpyH V., M/C, B Mpenenax
OCHOBHOTO TIOTOKA I 3aTOTUICHHONW CHMMETPHYHOH CTPYH OINPENEISIOT,
UCXOSl U3 COOTHOILCHHUS

Vo= vy | (10)
0,29+ —
"o
IZie G - KCIepUMEHTaNbHas KOHCTaHTa, paBHast 0,075;
| - paccrosiHne OT HAaCaiKW O PAaCUETHOTrO CEYCHUs (B JAHHOM Ciiydae -
JI0 IPUEMHOH KaHaJM3aIlMOHHOM TPYObI HIIH JIOTKA), M;

l'o - paliyCc OTBEPCTHS HACAIKHU, M;

Vo - HadaJbHAsl CKOPOCTh CTPYHM Ha BBIXOJIE U3 HACAIKHU, M/C.

Buytpennuit paauyc Hacanku I, npuHuMaercs pasBHbeiM 0,005 w;
paccTOsHUS OT HACAKH J0 PacCueTHOro cevyeHus |, M, paBHbI:

JUIs1 OTCTOMHUKOB UIUPUHOM 4,5 M - 2,25

« « 6,0 M - 150

Torna uz ¢opmynsr (10) HavanpHas CKOPOCTb Ha BBIXOJIE M3 HACAIKH
oynet: npu | =2,25 M v, = 35,5 v M/c; ipu 1 = 1,50 m v, = 23,7 v M/c.

5.14. Pacxoz q,, M°/c, 4epe3 HaCaIKy OIpeIeNseTcs 1o Gpopmyre

s = O Vo, (11)

rJe @ - IIOM[aIh CEUCHHS OTBEPCTHS HACAIKH, M°.

st mpuHSATOrO auaMerpa Hacamkd 10 MM moiaydmm o = 78,5 - 10° M2,
Toraa g, = 78,5 - 10 v,, M¥/c.

5.15. Hanop hy,, M, HEOOXOANMBIHA TSl ONYYCHHS HAYaIBHOW CKOPOCTH,
ompeeNseTcs mo GopmyIe

q2
hy = —g +hr, (12)
no®-29
rie u - koaddurmeHt pacxona, npuHuMaeMsiii pasHbeiM 0,59—0,64;

g - YCKOpeHHe CBOOOTHOTO A eHHUS, M/Cz;

h, - pabovas BeicoTa CTOI0A BOABI B OTCTOMHUKE [P POMBIBKE, M.

5.16. PacueTHble pacxombl BOIBI IS KaXKIOTO YIaCTKA Pa3BOIAIIUX TPYO
OIIpE/IeNISIIOT B 3aBUCHMOCTH OT YHCIa HAcaJOK Ha HEM M pacxola BOMEL,
MIPOXOJISILIET0 Yepe3 OJHY HAcajKy.

5.17. lnamerp TpyO M CKOpPOCTH ABHMKEHHS BOJBI B HUX OIPEICISIOT 110
BBIYHMCIICHHBIM 3HaYEeHUsIM pacXo10B. [Ipu 3TOM CKOpOCTH JIBMXKEHHS BOJIBI B
TpyDax He J0JDKHA ImpeBbImath 1,5 m/c.



ITpoBepKy pacyeTHbIX U KOHCTPYKTHBHO MPHHSTHIX [APaMETPOB CIIEIyeT
MIPOU3BOIUTH IO (hopmyIe

AL
1———53-3(1+3J(2+1):0, (13)

d 6 n n
rne Lyp - kpuThdeckas JUIMHA IbIPYATOH TPYOBI, NMpH KOTOPOH mMOTEps
Haropa IIOJTHOCTBIO KOMIICHCUPYCTCA BOCCTAaHOBJICHUEM

CKOPOCTHOT'O HAIopa, M;

A - K03((UUMEHT CONPOTHUBIICHHS TPEHUIO IO JUIMHE, PaBHBIA IS

cranpHBIX TPpyO 0,03—0,02;

d - mmamerp ApIpUaTOil TPYOHI, M;

N - YUCTI0 OTBEPCTHH (HACAIOK).

Jnst ynpoIeHus pac4eToB KpHTHYECKYIO JUTMHY AbIpYaToi TpyOs! Lgp 1m0
¢dopmyne (13) nomyckaercst onpenessTh 11 Cy>KeHHOU ee 4acTu.

5.18. [lumameTrpsl KOJJIEKTOPOB M IOJBOJSLICH TPYyObl cliexyer
OIIpEeNIATh MCXO U3 IPHUXOMAIINXCS Ha HUX PAacXOmOB BOIBI H CKOPOCTH
ee JABMKeHUs, mpuHnMaemoi 0,8—1,2 m/c.

Hanop npomeiBHOTr0 Hacoca h, M, Ha[uIeRUT OnpenesiTs o Gopmyre

h=h,+11h, (14)

rae h, - Hamop y Hacalku, onpenensseMblit mo popmyie ( 12),

h| - cymma notepp Hammopa Ha OTACIBHBIX y4acTKax TpyoO, M.

5.19. PacuerHple mnapameTpsl CHUCTEMbl THAPABIMYECKOTO yIajCHUS
ocajka B 3aBUCHMOCTH OT pa3MEpoB HauOoJiee YacTo IPUMEHSEMBIX
OTCTOIHNKOB NPUBEJICHBI B Ta0I. 8.

Tabiuma 8
ITapaMeTpbl CHCTEMBI THAPOCMBIBA OCAIKA
Pasmepsr JMaMeTp JIHAMETPBI
N YHCIIO Pa3BOISIIUX
OTCTONHHUKOB, M MIOBO- TEICCKOMMYECKUX
TpyO, wT.
TSIIAX TpyO, MM
TpYyO 1
LIEHT- LIEHT-
JUTAHA IIMPUHA | KOJUICK- 00KO- 00KO-
paiib- paiib-
TOpA, BBIX BBIX
HBIX HBIX
MM
1 2 3 4 5 6 7
40 45 300 - 2 - 250
200
45 6,0 400 1 2 400 300
300 200
60 6,0 450 1 2 300 250
250 150
90 6,0 2 -400 2 4 @ @
(2 300 200
CEKIIHH)
OxoHyanue Tadi. 8
Pasmepst ITapaMeTpbl CHCTEMBI THAPOCMBIBA OCA/IKA
OTCTOMHHUKOB, M paccro- CKO- pacxoj BOpI, J1/C
YHCIO | SHHE OT | POCTh
LEHT- .
JUIMHA | IIUpH- Haca- Hacai- cTpyH OoKoO- ) BCeit
Ha TIOK, KU 10 B goro | PP CHCTE
LT pacuet- | pacgern | TpyOO HOro MBI
’ TpyOO
HOTO oM po- .
ceue- cede- BOJIa 1po
HUSI, M HUH, pona
M/c
1 2 8 9 10 11 12 13




40 4,5 2-40 2,26 0,54 60 - 120

45 6,0 2-45 1,51 0,82 67,5 135 270
1.90

60 6,0 2:60 1,51 0,82 90 180 360
1.120

90 6,0 4-45 1,51 0,82 67,5 135 2-270
2-90

Hpumeuanusa 1. Brp. 6 u7 Han ueproil yka3aHbl JUaMeTpPbI
TEJICCKONMYECKUX HANOPHBIX TPy0 HAa HayalbHOM, IOJ YEpTOH - Ha
KOHEYHOM y4acTKax.

2. B rp. 8 Hag weproii mepBas nugpa - gucio OOKOBBIX TPyO, BTOpas -
YHUCIIO HACAJOK HAa HUX, IOA 4epTOod mepBas mudpa - 4nuciio MEHTPaTbHBIX
TpyO, BTOpast - YUCII0 HAacaZO0K Ha HUX.

3. OcHOBHBIE TapaMETPhI CHCTEMBI YKa3aHbl OPHEHTHPOBOUHO. B KaxaoM
KOHKPETHOM CIy4ae CcIEOyeT MHpPOM3BOANTH pPacdeT CHUCTEMBI M BBIOOP
HACOCOB UCXOJSl U3 MECTHBIX YCIIOBHIA.

5.20. Cucrema ynaneHus BOABI M OCaJKa JOJDKHA OBITH paccyMTaHa Ha
MIPOIYCK BOJIbI, COpachIBAEMOI U3 OTCTOMHUKA M TI0J]aBAEMOM HACOCAMH.

6. DJIOTAITUOHHLBIE COOPYXEHUA
HA3HAYEHUWE U OBJTACTH TIPUMEHEHHU A

6.1. @uoraunoHHBIE  COOPYXEHHS  HAIUICKUT NPUMEHATh IS
MPEABAPUTENHHOTO OCBETJICHHS U 00ECI[BEUNBAHNUS IIPHPOIHON BOIOH Tepen
mojadeii ee Ha GUIBTPbl. OHM MOTYT OBITH MCTOJNB30BAaHBI KaK NP HOBOM
CTPOUTEIBCTBE, TAK U MPH PEKOHCTPYKIMU CYIIECTBYIOIINX BOJOOYHCTHBIX
CTaHILIUH.

6.2. Haubonece sddexruBHAs 007aCTh NPUMEHEHHS (HIOTAIUOHHBIX
COOpPYXEHHH - OCBETJICHHE BOJ MOBEPXHOCTHBIX HMCTOYHHUKOB (03ep,
BOJIOXPAHWINIL, PEK U T.I.) ¢ HEOOJIBIINM KOJINYECTBOM MENIKOMCIIEPCHBIX
B3BEIIECHHBIX BelecTB (He Oojee 150 MI/im) v MOBBIMIEHHOW LIBETHOCTHIO (0
200 Tpa;) TmpH  comepKaHWM  (UTOIUIAHKTOHA W IUIABAIONIUX
He(TEnpOIYKTOB.

6.3. Bo3amoxHOCTB U 11€1€c000pa3HOCTh UCIOIB30BaHUS (IIOTALIMOHHOTO
OCBETJICHHS BOJBI B K2)XKJJOM KOHKPETHOM CJIy4ae J0JKHBI ObITh 0O0CHOBAHBI
TEXHOJIOTHYECKIMHU  HCIIBITAHUSIMH, IIPOM3BEICHHBIMH B  XapaKTEpHBIC
MIEPHOIBI TOJIa 0 METOUKE, IPUBEIeHHOMH B TiI. 6.16-6.20.

KonmuecTBO B3BEIIEHHBIX BEIIECTB B BOAE HOCHE (DIOTAMOHHBIX
COOpPYKEHHI HE TOJKHO MpeBhImaTh 10 Mr/i.

6.4. TlpeumymiectBa (hIOTALMOHHBIX COOPYKCHHH 10 CPaBHEHHIO C
JPYTUMH COOPYKEHMSIMH TPEIBAPUTEIHHOTO OCBETICHUs (OCBETIMTENSIMU
CO B3BEIIECHHBIM 0CaJIKOM, OTCTOHHHMKaMH) 3aKJII0YAIOTCS B CIIEIYIOIIEM:

3HAUUTEJIBHO YCKOPSETCS TMpPOLECC BBIACICHUS B3BECH W3  BOJBI,
Onarogaps 4eMy yMEHBIIAeTCsl OO 00beM OYMCTHBIX COOPY)KEHHH;

yAaydliaeTcs HUX CaHUTApHOE COCTOSHHE BCIICACTBHE IIOCTOSIHHOTO
yJaJICHUs! BBIICJICHHBIX 3arpsi3HEHNI;

Oonee >ddexTrBHO ynmamsercs (PUTOIDIAHKTOH, YTO B OONBIIMHCTBE
ClTy4aeB MO3BOJISIET OTKA3aThCs OT YCTAHOBKH MUKPO(UIBTPOB;

YAQJISAIOTCS U3 BOABI IUIABAIOIIHE U TUIOX00CEAAIOIINE TPUMECH.

COCTAB COOPYXEHUN, UX YCTPOMCTBO
U PACUETHO-KOHCTPYKTHUBHBLIE [IAPAMETPBI

6.5. OuucrHbie coopyxeHusi ¢ (IIOTAMOHHBIM OCBETJICHHEM BO/IbI
AMEIOT TOT K€ COCTaB OCHOBHBIX M BCIIOMOTATEJIbHBIX COOPYXEHHid, UTO U
OOBIYHBIC CTAHIMM JBYXCTYICHYATOTO OCBCTIICHHS, 33 HCKIIOUYCHHEM
OTCTOMHUKOB WJIM OCBETJIMTENEH CO B3BEUICHHBIM CJOEM  OCalKa,
3aMEHSCMBIX ()IOTAIIMOHHBIMUA YCTAHOBKAMHU.




6.6. B cocraBe  (IIOTALMOHHBIX  COOPYKECHHH  HEOOXOIMMO
npexycMaTpuBaTh  (DIOTAIIMOHHBIE  KaMephl, y3el  IMOATOTOBKH |
pacmpesieNieHnsi BOJOBO3IAYIIHOTO PacTBOpa, YCTPOWCTBA IUISL yIOAJCHHUS W
0TBOJIa (DIIOTAIHOHHOM TIEHBI.

IMepen ocBereHHeM BOABI (IOTALMEN HAJICHKUT MPEAYCMATPUBATH
KaMephl XJI0MbeoOpa3oBaHusl, COBMEIICHHBIE ¢ (DIOTAIHOHHBIMU KaMEPaMH.
CxeMa (DIOTAIMOHHBIX COOPYKEHHUH MpecTaBieHa Ha uepT. 18.

I = N e S
Al

Uepr. 18. dnotanmonHas ycTaHOBKA

1 - mogada UCXOTHOM BOJBI C peareHTamu; 2 - OTBOJ OCBETJICHHOM BOJIBI; 3 -
(dnoranmonHas kaMmepa; 4 - JTOTKH I cOOpa IMeHbl; 5 - pacrnpeaenuTebHas
cucreMa; 6 - HarmopHbId Oak; 7 - Hacoc; 8 - koMmpeccop; 9 - momava BOJBI,
HACBIIEHHOH Bo3myxoM; 10 - kamepa XionbeoOpa3oBaHus

6.7. ®dnoranuonHas kamepa (Kpyrjas HJIM HPSIMOYroOJbHas B IUIaHE)
JOIDKHA PACCUNTHIBATHCS HA YACIbHYIO HATPY3KY 6-8 M*/d Ha | M muIomau.

I'nyOuHa ciios Bopl BO (hJIOTAIIOHHOW KaMmepe JoJbKHa ObITh 1,5-2,5 M.
JmHa ¢roTanoHHONW Kamephl BbIOMpaeTcsl paBHOHM 3-9 M, mmpuHa - HC
Goiiee 6 M, OTHOIIEHHE IMUPUHBI K JuuHe - 2/3—1/3.

6.8. Bo BxomgHo#i yacTu  (DIOTAI[MOHHOH KaMephl  HAIJICIKUT
YCTaHABJIMBATh CTPYCHAPABIISIONIYIO TIEPETOPONIKY ¢ HaxiIoHOM 60—70° k
TOPU30HTAJIN B CTOPOHY JABI)KEHHS BOJBI B KaMEpe.

6.9. CkopocTh Bxoaa 00pabarsiBaeMoOi BOIBI BO (IOTALMOHHYIO KaMepy
nopkHa ~ ObITh  He  0oJiee  CKOPOCTH  BBIXOJa €€ M3 KaMepsl
xJjionbeoOpazoBaHusi. CKOpOCTh JBHMIKEHUSI BOJBI HAaJl CTPYyEHANpaBisIoLIen
neperopozkoii cieayer npuaumars 0,016-0,02 m/c.

6.10. Coop ocBetnieHHOW BOXBI BO (MIOTAIIMOHHOW KaMepe HeoOX0oanMo
OCYILIECTBIISITh PAaBHOMEPHO 10 €€ INUPUHE WM OKPY)KHOCTH M3 HYDKHEH
YacTH KaMephbl C IIOMOIIBIO ITOJIBECHOW CTEHKH M HAINpaBJIATh HOTOK BBEPX (K
OTBOJy BOJABI M3 KaMepbl), WM C TOMOINBIO OTBOJSIIEH CHCTEMBI U3
nepdopupoBaHHbIX TpyO. CKOpPOCTH HBWKEHHS BOABI TOJ ITOJBECHOU
CTEHKOW WJIM B OTBEPCTHSX OTBOASAIIMX IBIPUATHIX TpyO mpuHEMaetcs 0,9-
1,2 m/c.

6.11. Jnume QuoTAMOHHONW Kamepsl MODKHO uMeTh ykiaoH 0,01 k
TpyOOIIPOBOAY [UISl OOPOKHEHHUSL.

6.12. TlonroroBKy BOAOBO3IYIIHOIO PacTBOpa CIENYeT OCYILECTBIISAThH
IIyTeM HACBILEHUSI BOJBI BO3AyXoM moxa pasienueM 0,6-0,8 Mlla B
CHeLUaJbHBIX HAIOPHBIX €MKOCTsX. Il MpUroTOBIEHHS BOJOBO3JYLIHOTO
pacTBOpa HaUIS)KUT UCIIOIBb30BaTh BOY TOCIE (DUIIBTPOB.

Pacxon Boxel cnegyet npuHuMaTh 8—10 % pacxoaa ouumaemMoit BoIb.

[Mogaya BO3MyXa B HANOPHYIO €MKOCTh JOJDKHA OCYIIECTBISATHCS OT
aBTOMAaTU3UPOBAHHOM KOMIIPECCOPHON YCTAHOBKH.

Pacxox Bo3myxa momxeH coctaBisaTh 0,9—1,2 % pacxoma oummaemoit
BOJIBI.

ITpuwmeuanu e HamopHas eMKOCTh OKHa MMETh BHYTPEHHEE
AHTUKOPPO3MOHHOE  TOKPBITHE, O0OPYNOBaThCA  MPEOXPAHUTEIBHBIM
KJIalaHOM W BBIIOJNHATBECS B COOTBETCTBHM C  TPeOOBaHMSAMH,
NPEABIBIISIEMBIMU K COCYJIaM, paOOTAIOIIUM MO JaBJICHUEM.

6.13. OTBOI BOJOBO3IYIIHOIO pacTBOpa OT HAMOPHOW EMKOCTH K
(JIOTAlMOHHBIM ~ KamepaMm  CIEAYyeT  MPOU3BOAWTH IO  CTAJIBHOMY
TpyOomnporoy. [loTepu Hamopa B HeM He JOJDKHBI peBbimath 0,8—1,0 M.



Ha TtpybOompoBome momyckaeTcss yCTaHOBKAa TOJBKO OTKJIIOYAOIIEH
apMaTypsl.

6.14. Jliast paBHOMEPHOIO pacHpeaeCHUsT BOIOBO3IAYIIHOTO pacTBopa B
o0beme 00pabaTbiBaeMOil BOABI M ISl CO3J[aHUsI YCIIOBUH, 00€CTIeYnBaIOIINX
MOJyYeHHE MEJKHX BO3IYIIHBIX Pa0oduX MY3bIPHKOB, BO (IOTALMOHHOU
Kamepe Ha/UIeKHUT YCTpanBaTh paclpeienTeIbHYyI0 CUCTEMY, COCTOSIIYIO U3
JBIPYAaTOro TpPyOONpOBOJa W  pacloj0XEHHOTO TMOJ HHUM  KOXyXa,
BBIIIOJJTHEHHOTO W3 Marepuaja, CTOWKOrO0 K KHCIOPOJHOH KOpPPO3UH.
PacnpenenurensHylo TpyOy CllefyeT YCTaHaBJIMBAaTh BO BXOJHOW YacTH
(roTannoHHOW KamepHl (B OoTceke, 00pa30BaHHOM €€ TOPILIEBOW CTEHKOH U
CTpyCHAMpaBIIomeH meperopoakoil) Ha pacctosHun 250—350 MM ot qHA
kamepsl. CKOpPOCTb BBIXOJAa BOAOBO3IYIIHOTO PAacTBOpa W3 OTBEPCTHH
pacrpenenuTeN-HOW CHCTEeMBl HAIISKUT NPHHAMATh paBHOW 20—25 wm/c,
auameTp oTtBepctHii - 5—8 wmmM. OTBepcTust ciegyeT pacrojarath
PaBHOMEpPHO B OJWH psA 10 HIDKHEH oOpasyiomeil TpyOsl. /Jlamime
3alITHOTO KOXKyXa pasMeUIaloT I10J] OTBEPCTHSMHU pacHpeleIUTeIbHON
cucteMsl Ha pacctostHUN 80—100 M.

B koHIE pacnpenenuTenrbHOr0 TPyOOIpOBOJa CIIEAYET YCTaHABIMBATH
BEHTWJIb WJIM KPaH JUIs IPOMBIBKH PacIpeIeIUTeNIbHOM CHCTEMBI.

6.15. YnaneHue meHbI ¢ MOBEPXHOCTH BOJBI BO (DIOTAIMOHHOW Kamepe
JIOJDKHO OBITH OCYIIECTBJIEHO KPaTKOBPEMEHHBIM IOJEMOM YPOBHS BOJBI C
OTBOJIOM €€ 4epe3 IIO/BECHBIC JIOTKH, PACIHOJIOKCHHBIE PaBHOMEPHO IO
IUIOIagN  KaMepbl, WIM C TIOMOIIbI0 CKPEOKOBBIX MEXaHH3MOB,
MepEMEIIA0IINX IeHY K COOPHBIM JIOTKAM.

Bepxuue KpoMKH JIOTKOB HEOOXOAMMO pacIojlaraTh Ha OJHOW 0O0mIeit
orMetke Ha 10—15 MM BeIIe ypoBHS BOJIBI BO (PIIOTAIIMOHHON Kamepe.

JlHu1a J0TKOB cieayeT BBIMOIHATE ¢ ykioHoM 0,025 B cTOpoHy oTBOIa
TICHBI.

ITorepn Boxabl mpu cOpoce MNEHbI MOABEMOM YPOBHS BOJBI CIEIyeT
npunumarts 1,0—1,5 % pacxona o6pabaTsiBaeMOii BOJIbI.

Ilpn ynaneHuw TmeHBI  CKPEOKOBBIMH  MEXaHM3MaMH  CKOPOCTh
nepeMelIeHs CKPeOKOB B TPSIMOYTOJILHBIX KaMepax CleAyeT MPUHUMAaTh He
6oxnee 0,02 m/c, B KpyrIIBIX — OKpPYXHYIO ckopocth 0,015—0,02 m/c mpu
4acToTe BpalleHus ckpeOkoB 5-10 o6/c.

O0paboTKy NEHBI, YAAIIeMOi OTHOBPEMEHHO C YacTbi0 00pabaThiBaeMOit
BOJBI, HEOOXOAMMO TIPOM3BOJIUTH AHAJIOTHYHO 00paboTKe ocaika,
cOpacklBaeMOT0 W3 OTCTOWHHKOB WJIM OCBETIHMTEJIEH CO B3BEIICHHBIM
ocagkoM, B cooTBeTcTBHH ¢ Tpeboanusmu CHull 2.04.02-84.

METOJJUKA TEXHOJ'IOFPIF[ECKQIZ OBPABOTKHU BOJBI
METOJIOM HAITIOPHOU ®JIOTAITUN

6.16. C nenbro ompezneneHUss BO3MOXKHOCTH HPUMEHEHHS HaIOPHOM
¢dutotatium I NIPEABAPHUTENIBHOTO  OCBETJICHHST BOJBI  KOHKPETHOTO
BOJIOUCTOYHHMKA M TIOJIy4EHUS OCHOBHBIX PpACUETHBIX I1apaMeTpoB JUIs
pacuera (UIOTALMOHHBIX YCTAHOBOK IPOHM3BOIATCS  TEXHOJOTHYECKHE
HCCIICIOBAaHUS HA CIICIIHAIbHON TabopaTOpHO# ycTaHOBKE (4epT. 19).
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‘-IepT. 19. YcraHoBka JUIA TIPOBEACHUS TEXHOJIOTUUCCKOTO aHaIn3a BOJAbI

1 - xomnpeccop; 2 - BEHTHIIb BO3AYLIHBIN; 3 - MaHOMETD; 4 - HaIOPHBIH Oak;
5 - Wromp4aTeIi BEHTWJIb BOJOBO3IYIIHOTO pacTBopa; 6 - (iioTanmuoHHAsS
KOJIOHKa; 7 - 3JIeKTpompuBoa; 8 - mpobooTOopHMKH; 9 - Memanka; 10 -
BEHTWJIb OIOPOXXHEHMs (IOTAIMOHHON KOJIOHKW; 11 - BeHTHIH cOpoca
n30BITKA BO3IyXa

6.17. JlaGopatopHas yCTaHOBKAa COCTOHUT W3 CJICAYIOUIMX OCHOBHBIX
JJIEMEHTOB:

(ITOTAIIMOHHON KOJIOHKH, BBITIOJHEHHOW W3 MPO3payHOi IIacTMaccoBOM
TpyOB! nuamerpoM 60—70 MM, BeicoTOM 400—600 MM, UMEIOLICH NeNeHMs
10 BBICOTE M 00OPY/ZIOBAaHHOH MEPEMENIMBAIOIIUM YCTPOUCTBOM, BEHTHIISIMU
1 MpoO00TOOPHUKAMH;

HarmopHoro ©0aka JUIi MOJATOTOBKM  BOJOBO3AYIIHOTO  pacTBopa
BMECTUMOCTBIO 2 JI, BBIIOJIHEHHOTO U3 CTAIILHOTO COCY/a, PACCYNTAHHOTO Ha
pabouee mamenue 0,8—0,9 MIla 1 000pyIOBaHHOTO TPEIOXPAHUTEIEHON
3all0pHON apMaTypoil © MAHOMETPOM;

mabopaTOPHOTO KOMIIPECCOpa, PACCUMTAHHOIO HA TOJAady CXKaToOTro
BO31yXxa noj AasienueM ao 0,8—0,9 MIla.

IIpumeuanus 1. Bumecro kommpeccopa MOTYT OBITh HCITOTB30BAHEI
0aJUIOH CO CXKATHIM BO3IYyXOM, 00OPYIOBAHHBIA PEIYKTOPOM, OHIDKAIOIIAM
JIaBJICHUE 10 pabouero, WK APYrue HCTOUHUKH CKATOTO BO3/yXa.

2. HanopHmﬁ 6a1< " €ro COCANMHUTCIIbHBIC KOMMYHUKAIIUN BBIMTOJHAIOT U
WCTBITHIBAIOT B cooTBeTcTBUM ¢ «lIpaBminamu ycTpoiicTBa u Oe3omacHOi
9KCIUTyaTaIlil COCYIOB, pabOTalOMMX IMOA AaBleHHEM» I'ocroprexHamzopa
CCCP.

6.18. i mpoBemeHHS TEXHOJOTMYCCKHX HKCCIICAOBAHMNA HEOOXOIMMO
KpoMe 1ab0opaTOpHOH YCTaHOBKH UMETh HCXOAHYIO BOIy B o0beMe 10—12 i
1 paboure pacTBOPHI peareHTOB (KOaryisHTa, XJIOpa, U3BECTH U T. 11.).

6.19. TexHOIIOTHYECKUE HCCIICAOBAHMS CIICAYST NMPOM3BOIUTH B TaKOMN
MOCJIEZIOBATEILHOCTH (CM. 4epT. 19):

1) mpom3BOAMTCS BHIOOpP 103 PEAreHTOB B OTAENBHBIX ILMIMHAPAX II0
OOIIENPHHATON METOMKE NPOOHOTO KOAryJIHMpOBaHHMs AJISL IBYXCTYIEHYaTON
OYHCTKH BOJIBI;

2) no Hayana pabOThl HAa YCTAHOBKE IPEABAPHUTENHLHO IOJIOTABINBACTCS
BOJIOBO3/YIIHbIH pacTBOop. Jlo 3rtoro B HamopHbeli ©Oak 4 uepes
(II0TAlIMOHHYIO KOJIOHKY 6 M TpyOOIpoBOA ¢ BeHTWIeM S 3anuBaercst 1—1,5
J YUCTOW BOJONPOBOJHON BOABI, MOCJIE YEro BEHTHJIb 5 3aKpbIBAETCSH,



BKITIOYAETCs] KOMIIpeccop | M OTKpBIBaeTCs mojada BO3AyXa B HAIIOPHEIN 0ak
gepe3 BeHTWIh 2. C momompio cOpocHoro BeHTWwIsI 11 mo MaHomeTpy 3
ycraHaBimuBaeTcst pabodee nasneHwe, paBHoe 0,5—0,8 Mlla. Ilpu stom
n30BITOK BO3JyXa cOpachiBaeTcsl yepe3 BeHTHIb 11 (Bpems pacTBOpeHHs
BO3/yXa B BOJIC TOJDKHO OBITh HE MeHee 10-12 MuH);

3) B oTAENbHBIA HUIUHAP HajdUBaeTcs | J1 UCXOAHON BOABI, B KOTOPYIO
BBOJSITCS ~ peareHThl  COIJIACHO  BbIOpaHHBIM  no3aMm. [IpouwsBoauTcs
TIIATEJIBHOE TIEPEMEIIMBAHUE PEareHTOB C BOAO;

4) mocne nepeMeliMBaHus oOpabareiBaeMasi BOJAA IIEPEIMBACTCS BO
(IToTalIMOHHYI0 KOJOHKY 6, KoTopas 3anonHsercs Ha 60—70 % ee oObema.
BenTtimu 5 u 10 ipu 5TOM JODKHBI OBITH 3aKPBITHL;

5) BKiIOYaeTcs B pabOTy JIEKTPONPHUBOJ 7, KOTOPBHIA NPHUBOIUT BO
BpaleHne MEIIaiKy 9 ¢ JomacTsMH (CKOPOCTh BPALICHUS MEUIATKU TOJDKHA
OpITh  15-20 00/MHMH), YTO CHOCOOCTBYeT OOpa30BaHHIO  XJIOIMBEB
THIPOKCHJIOB;

6) mocne o00pa3oBaHUs XOPOIIO C(HOPMUPOBAHHBIX KPYIHBIX, HO
HEOCEAaIOLINX XJIONBEB THIPOKCHIOB B HCXOJHYIO BOJY Y€pe3 MUroJbyaThlid
BEHTHIb 5 BBOAUTCA MNPECABAPUTCIILHO HOZ[FOTOBHeHHI)IIjI BOHOBOSHyIHHLIﬁ
pactBop B konmuecTBe OT 5 10 20% oObema ucxoaHOU Bojbl. [Ipu sTOM B
HIDKHEH 4YacTu q)ﬂOTaI.IHOHHOfI KOJIOHKH [JOJI’KHBI ITIOSIBUTHBCA MCIIKHEC
My3bIPbKH BO37yXa, PAaBHOMEPHO paclpejestomuecs B o0padaThiBaeMoi
BOJIC TIO BCEH TUTOIIAIN KOJOHK,

7) oTOop mpoO MPOU3BOIAT Yepe3 MPOOOOTOOPHUKH § C ONpeAeICHHON
BBICOTBI C HMHTEpBajIoM |—I1,5 MHH 10 TOJy4eHHS BOJBI MOCTOSHHOTO
KayecTBa. KadecTBO WCXODHOM ¥ OCBETIICHHOH BOJBI ONpEACTSACTCS
OOIIETIPHHATHIMU METOIAMH.

B koHue (IOTaMOHHOTO OCBETIICHHSI 3aMepsieTcs TOJIIMHA CJI0s
00pa30oBaHHOI TMEHbl W MPOBOAUTCS BU3yalbHOE HaONIOJeHHE 3a ee
CTPYKTYpPOH U MJIOTHOCTHIO;

8) 1m0 OKOHYAaHMHM TEXHOJIIOTHYECKHX HCCICIOBAaHWH Boma W3
(bnoTanmoHHON KOJOHKM 6 cOpaceiBaeTcs depe3 BeHTHIb 10 W KOJOHKA
MPOMBIBAETCS YUCTON BOJIOMIPOBOJIHON BOJOM.

B yKa3aHHOH TIOCIIEI0BATEILHOCTH crenyer MPOU3BOJIUTH
TEXHOJIOTUUECKHE HCCIIEIOBAaHHUS JPYrMM COYETAaHHEM IIPUEMIIEMBIX J03
peareHTOB, JaBJICHUI U PacX00B BOJIOBO3AYIIHOTO PacTBOPA.

6.20. OnTrMasbHBIC TTApaMETPhl JABJICHUS W PAacXoia BOJOBO3IYIIHOTO
pacTBOpa HAUIEKHUT ONPEACTATh 10 Pe3yslbTaTaM TEXHOJOTHYECKUX
HCCIICIOBAaHHUN, YUUTHIBAas BBICOTY CIIOS BOJBI M BpeMs € HaXOXKACHUS BO
(IIOTAlIMOHHON KOJIOHKE, IO3BOJISIONINE MOIYYUTh HEOOXOANMYIO CTEIEeHb
ocBeTsieHns1 Bojibl. Heo0X0IMMOCTh B yCTaHOBKE MHUKPO(MIBTPOB ClieyeT
ompenessTh 0 3 GEKTUBHOCTH CO/IEpKaHUS (PUTOIIIAHKTOHA.

[lepecuer paboueil BBHICOTHI (IOTAIMOHHOW KaMepsl W BPEMEHH
¢rotanuy npousBoOAAT 110 Gopmyite

T _(H °
Ty H»,
rae T, - Bpems QuroTanuu BO GIIOTAIIMOHHON KOJIOHKE;
T, - pacueTHOe Bpems BO (pIroTallMOHHON KaMepe;
H; - BpicoTa cios BOABI, B KOTOPOM IIPOM3ONULIO OCBETJICHHE [0
TpebyeMoii cTeneHu 3a Bpems T ;

H; - pacueTHas BeICOTa cI10sI BOJBI BO ()JIOTAITMOHHOM Kamepe;

0 - moKaszaTenb CTENeHH, IpuHUMaeMbld paBHbIM: 0,45 - s
MaJIOMYTHBIX, MaJIOI[BETHBIX BO; 0,55 - s BoA cpeaHel MyTHOCTH
1 IBETHBIX BO; 0,65 - 1T BEICOKOIIBETHBIX BOJ.

7. BOAOBO3AYIIHAS ITIPOMBIBKA ®UJIbTPOBAJIBHBIX
COOPYXEHU

HA3HAYEHUWE U OBJTACTH TIPUMEHEHHU A

, (15)

7.1. BonoBo3ayliHas NpPOMBIBKA MpPEIHA3HAYACTCSA I yNAICHUS W3
3epHHUCTON (PUIIBTPYIOIIEH 3arpy3Ku 3arpsi3HCHUM, 3a/Iep>KaHHBIX BO BpeMs
pabodero mukIa.



B TTocobuu paccmaTpuBaeTcs MPUMEHEHHE BOJOBO3AYITHOW MPOMBIBKU
TOJBKO B Hauboiee pacHpOCTPaHEHHBIX THHAX  (HIBTPOBAJIBHBIX
COOPY)KCHUH, HCIIONB3YEMBIX I OCBETJICHHS W OOECIBEUMBAHMS BOJBI
TIOBEPXHOCTHBIX HCTOYHHUKOB C IIPUMEHEHHEM KOaryJIsTHTOB.

7.2. IIpy npuMeHEeHNH COOTBETCTBYIOIINX YCTPOUCTB JUIS OJa4uk BOJIBI U
Bo3ayxa (cM. mm. 7.12—7.16) BOJOBO3MyIIHAs MPOMBIBKA MOXKET OBITH
UCIIONIb30BaHa B  (DMILTPOBAIBHBIX COOPYKEHUSIX C HHUCXOAALIMM U
BOCXO/ISIIIIMM [TOTOKaMHU 00pabaThIBaeMOH BOIBI.

7.3. BonoBo3nymiHas IPOMBIBKA MOXET OBITh PEKOMEH/IOBaHA TOJIBKO
JUISL COOPY)KEHHH € 3arpy3KOil M3 KBapLEBOTO IECKa U IPYIUX aHAJIOTHYHBIX
MaTepHaioB, UMEIONIMX JOCTATOYHO BBICOKYIO IUIOTHOCTH M IPOYHOCTH H
CIIOCOOHBIX ITIPOTUBOCTOATH (DIOTHPYIOIIEMY M HCTHPAIOIIEMY IeHCTBHIO
BOJJOBO3AYLIHOTO ITOTOKA.

Il pumMeuanue B coopykeHUsx Xo03iHCTBEHHO-IUTHEBOTO
BOJIOCHAO)KEHHUSI  JIOMTyCKAeTCS TNPHMEHATh TOJNBKO TE€ 3arpy304YHBIC
MaTepuaibl, Ha KOTOpbIE MMEETCSI COOTBETCTBYIOIEE pa3peleHHe
MunzapaBa CCCP wii COIO3HBIX PECITyOJIHK.

7.4. TTnomanu OTAENBbHBIX (UITBTPOBANBHBIX COOPYKCHUIA,
MPOMBIBAEMBIX BOJIOW M BO3IyXOM, CJIEAyeT MpuHUMATh 10 40 M° Ha OJIHO
otaenenue (80 M - IIPU COOPYNKEHUSIX, COCTOSALIUX M3 JIBYX OTAEJICHUM).
Bonbiiue ILIOIIA AN JIOITYCKAIOTCS npu COOTBETCTBYIOIEM
9KCIEPUMEHTAIbLHOM 000CHOBAHHH.

[IPUHIIMIIBI JEMCTBUS, OCOBEHHOCTH
N ITIPEUMYIIECTBA

7.5. BooBO3AyIIHYO TIPOMBIBKY HAJIC)KUT OCYIIECTBIATH IPH IOAa4Ye B
3arpy3Ky BOJIbI U BO3/IyXa B HANPABJICHUH CHU3Y BBEPX.

7.6. BogoBo3aymiHas mpoMbiBKa 00JamaetT 0ojiee CHIBHBIM JICHCTBUEM,
4YeM BOJsIHas, W 3TO JaeT BO3MOXHOCTH IIOJIYYUTh BBICOKHHA 3(ddekr
OTMBIBKU 3arpy3Kd IpH HEOOJBIIMX PACXOJaX MPOMBIBHOW BOJBI, B TOM
YHCIIC ¥ TAKUX, IIPU KOTOPHIX B3BEIIMBAHUS 3arPy3KH B BOCXOJSIICM ITOTOKE
HE MPOUCXO/IUT.

DTa 0COOCHHOCTH BOJIOBO3TYIITHOM MPOMBIBKH MTO3BOJISCT:

MPUMEPHO B 2 pa3a COKPATUTh MHTCHCHBHOCTH MOJAYHM U OOIIUIT pacxo[
IIPOMBIBHOM BOJBI;

COOTBETCTBEHHO CHH3HMTh MOIIHOCTH IMPOMBIBHBIX HACOCOB U OOBEMBI
COOpPYXEHHUI Uil 3amaca MPOMBIBHOH BOJBI, YMEHBIIUTh pPa3Mepsbl
TpyOOIPOBOIOB /IS €€ MOIa41 1 OTBO/JIA;

YMEHBIIUTh 00BEMBI COOPYKEHHUH 10 00pabOTKe COPOCHBIX MPOMBIBHBIX
BOJI U COJICPIKAIIUXCS B HUX OCAJIKOB.

CUCTEMATOPHU3OHTAJIBHOI'O OTBOJA BO/IbI
OT ITPOMBEBIBKH

7.7. Tlpm wWCHONB30BAHWUU BOJOBO3AYIIHOW IPOMBIBKH HAJICIKUT
MPUMEHSTh TOPHU30HTANBHBIN OTBOJ| NMPOMBIBHOM BOJBI, CXe€Ma KOTOPOIO
rmokasana Ha gepT. 20.
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Yepr. 20. ['opH30HTAIBHBIN OTBOJI TPOMBIBHOM BOIBI

1 - crpyenampaBnsromui BbICTYI; 2, 3 - TOBEpXHOCTH BEICTyHa; 4 -
0oTOOWHAs CTEHKa keJo0a; 5 - MecKOyIaBIUBAIOIINH JKeN00; 6 - Meb MEXKTY
OTOOMHOW M BOJOCIMBHOM CTEHKaMH; 7 - BOJOCIMBHAsA CTEHKA jKenoba; a -
15-20 mm; 6 - 20-30 mM; B - 30-40 MM

7.8. BricoTa CI10si BOJIbI B HA/[3arPY30YHOM MPOCTPAHCTBE CPABHUTEIHHO
HEBENMKA, YTO MO3BOJIIET MPU MAJbIX pPacXxojax TMOJy4YuTh B HEM
JOCTATOYHYIO CKOPOCTh TOPU3OHTAIBHOTO JBHKCHHUS BOJBI ISl OBICTPOTO H
MOJTHOTO yMACHUsI BBHIMBIBAEMBIX W3 3arpy3KW 3arps3HeHuil. HakimoHHas
MOBEPXHOCTh CTPYCHAIPABJISAIONIETO BBICTYIIA, CTCCHSSI MOTOK, YBEIHYHBACT
€ro TPaHCIOPTUPYIOIIYI0 CIIOCOOHOCTh HA HAYAIBHOM Y4YacTKe MyTH
JIBHDKCHHS BOJIBI.

7.9. TleckoyTaBIHBAIOIIKI JKEIOO YCTPOCH C y4ETOM IMPEAOTBPAIICHHUS
MomajaHusi B HEro BO3/1yXa. BBIHOCHMBIE IOTOKOM B 30HY enoba
OT/IeJIbHbIE YACTHIbI MECKA OCENAIOT HAa HAKJIOHHBIE CTEHKH M, CIIOJI3asl IO
HHUM Yepe3 HIKHIOK IeJib, CHOBA MOCTYMAIOT B 3arPy3Ky.

7.10. OcHOBHbIE pPACUYETHO-KOHCTPYKTUBHBIC MAPAMETPhl CHUCTEMBI
TOPU30HTAIBHOTO OTBOJA BOJBI 3aBHCAT OT YJEIBHOTO pPacxoja BOJBI (,
1/(M-c), ompenenseMoro mo Gopmyie

q=Wppb, (16)

rie Wy - HHTEHCUBHOCTB T10/1a4H TIPOMBIBHON BOJIB, n/(c~M2);
b - mupuna ¢unbTpa (AIMHA TOPHU3OHTAIBLHOTO MYTH JBMXKEHUS MOTOKA
BOJIBI), M.

Jlist pacdera CHUCTEMbI ClIeAyeT MPUHUMATh HMHTEHCHBHOCTh IOJa4U
BOJIbI, MPHHATYIO JUIS BTOPOrO 3Tana MPOMBIBKH, T. €. IPH COBMECTHOU
mojiade BOBI M Bo3ayxa (em. m. 7.11).

Pa3Mepbl OCHOBHBIX 3JIEMEHTOB CHCTEMBbI IPUBEICHBI B Ta0MI. 9 1 Ha YepT.
20.

Tabmura 9

Pacxon Boabl Ha 1 M IIUPUHBL
Pa3znocTth 0TMETOK, MM BOJIOCIIHBA, JI/(M-C

10 15 20 25

Mesxay BepxHEH U HIKHEH KPOMKaMHU 170 210 260 320
BOJIOCJIMBHOM cTeHKH Hj

Mexay BepXHUMH KPOMKaMU 20 20 20 25
BOJIOCIMBHON U 0TOOHHO# cTeHoK H,

PEXWM U OCHOBHBIE TAPAMETPHI TIPOMBIBKHA

7.11. BonoBO3IyIIHYIO TPOMBIBKY, KaK IIPAaBUIIO, CIEAYET OCYILECTBIISATh
B TpH dTana:




1-#1 - momawa B 3arpy3Ky BO3AyXa [UISI YAaCTUYHOTO pPa3pyIICHHS
CKOTUICHWHA B3BECH B 3arpy3Ke W BBHIPABHHBAaHUS €€ CONpPOTHBICHHSA IO
TUTOIIAAN COOPYKEHHS,

2-i1 - momava BO3IyXa W BOJBI C IENbI0 0OJIEe MOJHOTO pa3pyIICHHS
CKOTUICHHIA B3BECH M BIHOCA OCHOBHOM MaccChl 3arps3HEHHN U3 3arpy3Ku;

3-ii - mosada BosI (¢ OOJBIICH, YeM Ha 2-M 3Tare, HHTCHCHUBHOCTBIO) JIJIS
yAalleHusl U3 3arpy3KH 3alleMJIEHHOTO B MOpax BO3JyXa U BOCCTAHOBJICHUS
€e TIOPUCTOCTH.

IIpumeyanue. B rex ciaydasx, KOrja OCHOBHAs Macca 3arpsi3HEHUN
3a7IepKUBACTCA B BEPXHHUX CIIOAX (QUIBTPYIOIIEH 3arpy3kd, W IpHU Mallon
MIPOYHOCTH CKOIUICHHH B3BECH MOXKET OKa3aThCs IMIPUEMIIEMOM IBYyXdTamHas
MIPOMBIBKA, BKJIFOUaromas 1-if u 3-if 3Tambl, 9TO JOJDKHO OBITH MPOBEPEHO B
IpoLecce 3KCIUTyaTalluy COOPYKEHHUH.

VHTEeHCHBHOCTD TOJAYdl BOJABI W BO3AyXa M IPOAOKUTEIBHOCTH
OTZIETBHBIX 3TAllOB IMPOMBIBKH 33aBUCST OT NPOYHOCTH CKOIICHHUH B3BECH B
3arpy3ke M KpPYNHOCTH ee 3epeH. /Jlns cpenHux ycloBud U TIpHU
9KBUBAJIEHTHOM auamerpe 3epeH 0,7—1,3 MM OpHeHTHPOBOYHBIE TapaMeTPHI
MPOMBIBKH MOT'YT OBITh IIPHHSTHI B COOTBETCTBUH C JaHHBIMH Tabu1. 10.

Tabmuma 10
ITokazarens DTarbl IPOMBIBKH
1 2 3
MHTEHCHBHOCTB moawH, J1/(c-M2)
BOJIBI - 2,5—35 5—7
BO3AyXa 15—20 15—20 -
IIpoomKUTENLHOCTD dTana, MUH 1—2 4—7 5—7

IIpumeuasnusa 1. boree kpynHbIM 3arpy3kaM COOTBETCTBYIOT
OoJIbIlIe 3HAUSHNSI HHTEHCUBHOCTH 10JJa4H BOJIBI M BO3]IyXa.

2. TlapameTpsl NpPOMBIBKM MOJUIeXKAaT YTOYHEHUIO B  IIpolecce
3KCIUTyaTaluy COOPY>KEHUH.

YCTPOMCTBA JJ151 IOJIAYY U PACIIPEJIEJIEHM S BOJIbI
1 BO3IYXA

7.12. PacmipenencHre BOABI M BO3AyXa MOXHO IMPOU3BOAUTE C TIOMOIIBIO
CIeNMATBbHBIX KOJIIAYKOB WK 1O TepdopupoBaHHBEIM Tpybam. B manHOM
IMocoOuu mpuUBENCHBI CBEICHUS, KAacCaloOIIUECs HCIOIBb30BaHUS TOJIBKO
nepdoprupoBaHHBIX TPYO IS MOAa4YH BOJBI U BO3IyXa.

7.13. Cxema TpyOuaThIX CHCTEM IOJAa4YM BOJABI W BO3IyXa MOKa3aHa Ha
yepT. 21. CuctemMbl COCTOST U3 MAarucTpajld U KOJUJIEKTOpa (B BUIE KaHaja
Wik TpyObl) JJs TOJAYM BOJBI, a TAaKKE W3 JBIPUaTHIX TPyO Ui ee
pacrupenieneHuss O  IUIONIANU  COOpYXeHHs. Bo3ayx nmomaercs
pacmpenensercss mo MarucTpainu (Ha depT. 21 He mokaszaHa), KOJUIEKTOPY U
JOBIPYATHIM TPyOaMm.
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Yept. 21. TpyOuaTbie CUCTEMBI 11 TIOAAYH BOJABI M BO3/IyXa

1 - wmarucrpanb Ui paclpefeneHus BOAbL, 2 - KOJUIEKTOp I
pacripeneneHus BoAbl; 3 - OpIpyarhie TPYObI JUIS pacupeseneHus Boasl; 4 -
IbIpyaTeie TPYOBI JUIA paclpelelieHHus] BO3AyXa; 5 - KOJJIEKTOp JUIs

pacrpeesieHus BO3ayxa

7.14. OtBepctust B TpyOax, pacnpeessiioliX BOAY W BO3AYX, MOTYT
OBITH KPYIJIBIMH (KOTZa (MIBTPOBAIFHOE COOpPYKEHHE HMEET TpaBHHHBIC
CJIOM B HM)KHEH YaCTH) WIIH HIeJICBUAHBIMH (TIPH Oe3rpaBHIHOM 3arpy3Ke) .

[leneBanHBIE TPYOBI (0OBIYHO TONMMATHIICHOBBIC) UMEIOT IIENN IINPHHOMN
0,5 MM, 1 Bo M30eKaHWE 3aCOPEHUsI MX HAIUICKHUT NPUMEHSATH TOJIBKO B
COOPYXXEHUSIX C HUCXOMAIIEH (UIbTpanyeld B YCIOBHUIX, KOTJAa UCKITIOYEHBI
KOppo3usi MOJBOAAIIMX TpPyO M BO3MOXKHOCTH TONAagaHusi B TpyOBI
MPOJXYKTOB KOPPO3UM W APYIMX MEXaHHYECKHX NpUMEceil ¢ NMpOMBIBHOW
BOJIOH U BO3yXOM.

[TpuBeneHHble COOOpa)KEHUs JOJDKHBI OBITH TNPHUHATHI BO BHHUMAaHHE
TaKXKe B OTHOIICHUH KOJIMAYKOB C Y3KAMH IIEISIMHU.

7.15. Pacyer ¥ KOHCTPYMpOBaHHME TPYyO4YaThIX CHUCTEM ISl MOAAa4Yd M
pacripeqielleHist BOABI CIEAyeT MPOU3BOIUTh WCXOAS W3  CIETYIONINX
YCIIOBUIA:

IUAMETpP paclpeleNnuTeNbHBIX (TephOopupOBaHHBIX) TPYO ompeaemseTcs
HCXONIS W3 CKOPOCTH ABIDKCHHS BOIBI HAa BXOJE B HUX TPH 3-M 3Tare
MPOMBIBKH, paBHO# 1,5—2,0 M/c. [Ipu 3TOM paccTOsiHUSA MEXIY OCAMHU TPYO
cnenyer npuHuMaTth 250—350 MM (MeHbIIME pacCTOsSHMA — Uil TPYO
MEHBILIETO TUaMeTpa);

TpyOBI ciienyeT ykiaasiBaTh Ha BeicoTe 120—150 MM oT nHa GuiabTpa 10
HH3a TPYO, TOYHO NOCPEANHE MEXAY TpyOaMH /st HOAa4YH BO3LyXa.

[Ipu nprMeHEHNN KPYTIBIX OTBEPCTUH CyMMapHasi WX IUIOMIAIb JOJDKHA
cocraBmAth 0,18—0,22 % mnomanu coopyxkenusa. IIpu 3ToM oTBepcTus
pacrionaratlotcss B OJUH psAN IO HIDKHEW oOpasyromeil TpyO (mmamerp
otBepctuit 10—12 mm, paccrostHuS MexXAy ux ocsimu 120—160 mm).

[Ipu mpuMeHeHUH MIETICBAHHBIX MOJIMATHIICHOBEIX TPYO UX KOHCTPYKITHIO
U CTOCO0 IIeNIleBaHus CIeIyeT IPUHIMATh B COOTBETCTBHH C pa3paboTKaMu
Tpecta MocBomonpoBoa 1 MocBogokaHaTHUUIIPoeKTa. CielyeT yUuThIBaTh,
YTO TPH  BBINOJHEHWH  MOHTaXa nepOpPUPOBaHHBIX  TpPyO  Juis
pacripeeneHus BOJbl OTKJIOHEHHS B PAcCTOSHHUAX MEXIY OCSIMH TpyO B
TOPU30HTAIBHON IUIOCKOCTH [O/DKHBI ObITh He Oosmee =+10 MM, B
BEPTUKAJIBHOII - HEe Oonee £5 MM.

7.16. /Iy pacnpeneneHus BO3ayXa ClieyeT IPUMEHSTh HOJINITHICHOBBIC
TpyOBl CO CTEHKOH TOJNIIMHOHM, O0O0ecleunBalone WX JKECTKOCTh W
MPSIMOJIMHEWHOCTE. TpyObl, TOCTaBiIsieMble B OyXTaX, IPUMEHATH HE
PEKOMEHIYETCS.



OTBepcTHsl WK IeNu B TpyOax (cM. M. 7.14) HamNeKHT pacroiarath B
IIaXMaTHOM MOPS/IKE MO JABYM 00pasylomuM Imox yriioMm 45° K BepTHKamn
IIPY HATIPaBJICHUH WX BHU3.

e HeoOXoaMMO Hape3aTh NEPIEHAMKYSIPHO ocH  TpyObl. OHuM
JIOJDKHBI UMeTh mupuHy 0,5 MM M anuHy (110 BHYTPEHHEH MOBEPXHOCTH
TpyOBl, T.e. B cBeTy) 15—25 MM (B 3aBUCHMOCTH OT AMaMeTpa TPYOBL.).

Kpyrible oTBepCTHS TOJDKHBI UIMETD AMAMETp 3—5 MM.

B kaxmoMm psagy OTBepcTHS WIM INENM HAIIEKHUT paclojarath Ha
paccrostauu 100—180 MM ofHU OT IpYTHUX.

OTBepcTHs U MIENN TOJDKHBI OBITH MO BCEH uIomaan GUIbTpa, BKIIoYas
U IPUCTECHHBIC YYaCTKH.

Ha xpaeBbIx ywacTkax (uubTpa Ha[UISKHT YKJIAIbIBaTh TPyOBI IS
pacIipeseneHus Bo3yXa, a He JUIsl paclpeieeHus BOIbI.

7.17. Tlonu3THUIICHOBBIE TPYOHBI AJIs paclpeae/iCHHs BO3AyXa HEOOX0AMMO
YKJIaABIBaTh CTPOTO TOPH30HTAILHO HEMOCPEACTBEHHO HAa JHHINE WIM Ha
noakiagkax Beicotoit 10—30 Mm.

JloimkHO OBITH 0OecreueHO BechbMa HaJ/Ie)KHOE KpeIIeHHue TpyO K JHHUILY.
Bo3mosxHBIE cr1oco0BI KperyieHus TpyO MoKas3aHsl Ha 4epT. 22 u 23.



Yepr. 22. Kpemienue pacipeaenuTenbHbIX TPYO IS ToJauu BO3ayXa
C MIOMOUIbIO KOHAYKTOPa

1 - TpyOBl 11 mona4yM Bo3nyxa; 2 - pe3UHOBAs NPOKJIANKA; 3 - KOHIYKTOD;
4 - TpyOBI AN TOAAYM BOJBI; 5 - KpeIUIEHHE KOHJIYKTOpa K JHHILY; 6 -
MOJIKJIa/IKa

Yepr. 23. KpermeHue pacnpeaenuTeIbHbIX TPYO I MoIadu BO3ayXa
C TIOMOIIBIO XOMYTOB

1 - naume; 2 - mIBeUIep, 3aKJIaABIBAEMBIH B JHHUIIE; 3 - XOMYT; 4 - pe3HHOBAs
TpyOKa; 5 - TpyOa 1yst moiaum Bo3ayxa; 6 - MoJIKIaIKa

PaccrossHus ~ Mexay ~— KpeIUIEHHMSIMM  JOJDKHBI  IPEAOTBpALIaTh
BO3MOXKHOCTh M3ri0a TpyO B BEpPTHUKAJIBLHOM M TOPU30HTAIBHON TUIOCKOCTSIX.
DeMeHTHI KpelIeHus TpyO He JOJDKHBI 3aKphIBATh OTBEPCTHS B HHX.

KoHuBEl TpyO OOMKHBI OBITH 3aBapeHBl 3ariylIKaMH, YTAIUTHBACMBIMH
BHYTpPh TpyObl Ha 10-15 mm. Jns ymopa 3ariiymek dYepe3 OCTaBIIHeCs
CBOOOJHBIMH TOPLBI TPYO CIIEAYET NPOITyCKaTh 2-3 MINHIBKA AUAMETPOM I10
3-5 MM.

Jnst KOMIEHCAMK TeIJIOBOTO PAaCIIMpEeHHs TpyO pacCTOSHHE MEXIY HX
KOHLIAMH M CTEHKOW (HIIBTpa JOJDKHO OBITh 20-30 MM.

KoHCcTpyKkuusi cucTeMbl JOJDKHa oOecrieunBaTh BO3MOXKHOCTh MOHTaXKa
TpyO ¢ BBICOKOH TOYHOCTHIO. OTKIOHEHHS BepXxa TPyO OT TOpHU3OHTAIbLHOM
TUIOCKOCTH (TIPOBEPSIIOTCS [0 YPOBHIO BOJIBI) JIOIYCKAIOTCS He Ooiiee +3 MM,
OTKJIOHEHHS Oceii TpyO B IuiaHe - He Oosiee +10 MM.

7.18. Bo Bpems pabodero mmkia TpyObl CHCTEMBI IOJAud BO3IyXa
JIOJDKHBI OBITH 3aII0JIHEHBI BOOW. [l oOecrieueHust BBIJaBIMBAHUS BOJBI U3
CHCTEMBl BO BpEMS INPOMBIBKM KOJUICKTOpP BO3MYLIHONH CHUCTEMBI JOJDKEH
pacroyiaraTbCsi BBIIIE pPacIpeleIuTeNnbHbIX TpyO. lMerorcs mnpumepsl
YCTPOHCTBA OTHENBHBIX KOJUIEKTOPOB JIA KKIOTO OTHENECHHS (HIbTpa C



pacmojioXeHHeM B HWXKHeW dYacth (cMm. depT. 21), a Takke Haj
CTpPYEHAIPaBJIAIOIIAM BBICTYIIOM M BHYTPH €TI0

HomkHa OBITE o0ecriedeHa HaJe)KHAs W TPOYHAs CTHIKOBKAa TPYyO
pacIpesennTeIbHON crucTeMbl ¢ KojulekTopoM. Kosiekrop pexoMeHmyercs
BBINIOJIHATh B BHJAE CTaJbHON TPYObl C NPUBAPEHHBIMH BOJNM3U HIDKHEU
obpasyromieii  orBojamu  (kosienamu moj  yriom  90°);  coenuHeHme
MOJMATWICHOBBIX ~ PacHpeieuTeIbHbIX TPYO C  KOJNEHaMH  CllelyeT
NIPOM3BO/INTD, HACAKUBASL HA HUX Pa30rpeThie KOHIBI TPpYO (cM. uepT. 21).

7.19. MaructpaibHbIii BO3IyXOBOJ| JIOJDKEH pacrojiaraTtbCsi Ha OTMETKE,
HCKJIIOYAIOIIE BO3MOXKHOCTD IOMAJaHUsI B HETO BOJBI BO BPEMsI OCTAHOBKH
BO31yXOAyBHOTO arperara. C ydeToMm JaBICHUs, MMEIOIIErocs B HIDKHEH
YaCTH 3arpy3KH BO BpEMsI TNPOMBIBKH, MAarucCTPalbHBIH TPyOOHpPOBOX
HQ/JISKUT pacrojiaraTh Ha 3-4 M BBIIIE 3epKajia BOABI B (DMIBTPOBAIEHOM
COOPYXEHHUH BO BPEMSI TPOMBIBKH.

MarucTpans JOJDKHA COCIUHATBCS € KOJUIGKTOPOM  BO3AYIIHOM
pacIpeaennTeIbHOH CHCTEMBI C IOMOIIBIO BEPTHKAJIBHOTO CTOsIKa. Bo
n30exanue 00pa3oBaHMs BO3YIIHBIX MEIIKOB Ha MPUCOEIUHEHHSX CJIEIYET
n3oeraTh JUIMHHBIX TOPU3OHTAJIBHBIX YYaCTKOB. Ha crosike YCTaHaBJIMBACTCs
3aropHas apMaTypa.

CTOSIK HQ/UIEKHUT IMPUCOEAUHITH K KOJUIEKTOPY CO cTOpoHbl Topua. C
9TOH 1eJbl0 TpyOa KOJUIEKTOpa IPOIYyCKaeTcsl 4epe3 CTeHKYy (uibTpa U 3a
€T0 IpesieIaMH COSIUHSETCS CO CTOSIKOM, TIOABOIIINM BO3AYX K (QHIBTPY.

Ipu paznudaHOM IHaMeTpe TpyO KOJIIIEKTOpa M CTOSKA MEPEXO C OJHOTO
JIMaMeTpa Ha APYTroH JOJDKEH MPOM3BOANTHCA 3a MpeaeiiaMu (pHIbTpa.

IMpn Hamuuumm 7OByX oOTAeNeHUH (UIBTPa C CaMOCTOSATEIbHBIMHU
KOJUIEKTOpPAaMH, KakK IIPaBWJIO, CJIENyeT YCTaHaBIMBATh OJWH CTOSIK C
3allOpHOM  apMaTypoil U  CHUMMETPUYHBIMU  OTBETBJICHUSIMHU IS
MIPUCOEIMHEHHSI K KOJUIEKTOPaM.

7.20. TlpuOnmKeHHbI pacyeT CHCTEMBI IOAAYH M paCIpEleIICHUS
BO3/1yXa MOKET OBbITh POU3BEAEH HCXO/s U3 CIEAYIOMNX JaHHBIX: CKOPOCTh
BBIXO/1a BO3JlyXa W3 OTBEPCTUH TpyO paclpelesUTeNbHON CHCTEMBI J0JDKHA
ObITh paBHOI 45-50 M/c, Ha BXoJe B TPYObI paclpeAeIuTeIbHOH CHCTEMBI -
13-17 nHa Bxozae B KoywiekTop - 7-10 m/c, Ipu 3TOM JIBE MOCIETHHE CKOPOCTH
HaXOIATCS B OOPATHBIX COOTHOWICHHAX (T.€. OYIBIINM CKOPOCTSM B TpyOax
COOTBETCTBYIOT MEHBIITHE CKOPOCTH B KOJUIEKTOPE M HA00OPOT).

CKOpOCTh JBIKCHHMS BO3yXa B MarCTPaIbHBIX TPYOOTIPOBOAAX CIIEIyeT
MIpUHUMATH paBHOM 18-25 M/c.

VYka3aHHBIC pacyeTHBIC MapaMETPbl CHUCTEM IOJaYd U PaCIpEleIICHUS
BO3/yXa MPUHATHI IPU aTMOCHEPHOM JABJICHHUHU, TIOATOMY PacyeT yKa3aHHbIX
CHCTEM CJIe/IyeT MPOU3BOAMUTH O3 yueTa CoKaThsi BO3IyXa.

[Tapametpsl pacmpeneauTeNbHbIX TPYO M KOJJIEKTOpa MOTYT OBITh
IIPOBEPEHBI, PYKOBOJACTBYSCH yKa3aHUAMHU II. 7.26.

BO3IYXOAYBHOE YCTPOMCTBO

7.21. Bo3myx0ayBHOE YCTPOMCTBO JOJDKHO 00eCreunBaTh Kak IIyCKOBOM,
TaK ¥ IPOMBIBOYHBIH PEKHUM PabOTHI CHCTEMBI.

ITpu myckoBoM pexxkume (0T MOMEHTa IyCcKa BO3yXOyBHOIO YCTpPOCTBa
JI0 MOMEHTA MPOPbIBA BO3/IyXa U3 OTBEPCTUH PACIPEIEIUTEIBHON CUCTEMBI)
JIABJICHUE B CUCTEME MaKCHMAJIbHOE, a PACXO0Jl BO3[yXa MHHUMAJbHBINA. DTOT
pacxoj CBS3aH CO CKaTHEM BO3/AyXa B CHUCTEME ero IojAadd u
BBIJIABJIMBAHUEM BOJIbI M3 PACIPEICTUTEILHON CHCTEMBI, TIPH 3TOM BO3IYX
MOXET HarpeBaTbes. llocie TpopsiBa Bo3myxa uepes (QHIBTPYIOIIYIO
3arpy3Ky JaBJ€HHE B CUCTEME €ro Nojayd NajaeT, a pPacxoJ yBeJIHMIHBaCTCS
U JI0JKEH OBITh JIOBEJIEH JI0 PAaCYETHOT0, ONPEIENIIEMOro KaK IpOn3Be/IeHHE
HMHTCHCUBHOCTHU nogayu BO3aYyXa Ha mionaab CANMHOBPEMCHHO
IIPOMBIBAEMBIX COOPYKEHHH.

7.22. Kak myckoBoe, Tak W paboduee TaBIICHHE BO3AyXa 3aBUCHT OT
MHOTHUX (DakTOpoB (B TOM HYHCIE M OT CTCICHH 3aujieHUs (QribTpyromeit
3arpy3Ku), He MOJJIAIONIMXCSI TOYHOMY YUeTy.

YCnoBHO MOTrYyT OBITh NPHHATHI CICAYIOIINE paCYETHbIE MTapaMeTphbl
MOJ[a4YH BO3yXa:



ITyCKOBOM PEXHM — JaBICHHE B CHCTEME PaBHO YIBOECHHOH BBICOTE
cToyi0a BOJBI B (PUIBTPOBATBHOM COOPY)KCHHH (CUHTasi OT €ro JHA), pacXxoj
Bo31yxa coctaBisieT 5—10% pacueTHoro;

pabounii pexuMm (BO BpeMs NPOMBIBKM) — pPacxoJl BO3JyXa paBeH
pacyeTHOMY, a JlaBlIeHME — CYMME MOTEeph Halopa B CHCTEME M BBICOTE
cTonba BoJbl B coopyxkeHuH. [loTepu Hamopa B cucTeMe I0Jaud BO3IyXa
ClIeyeT onpeaessaTh pacueToM. OpUEeHTUPOBOYHO OHU MOTYT OBITH IPUHSTHI
paBHBIMH 1 M.

ITpu noxGope BO31yX0AyBHOTO 0OOPYAOBAHUS JIaBJICHHE TIPH ITyCKOBOM
1 pabodeM pexrMax cieqyeT IPUHUMATH ¢ 3armacoM, paBabM 0,005 MITa.

7.23. JInst BO3MOXKHOCTH MMombopa (TpH SKCIUIyaTalluh) ONTHMAlIbHBIX
ycioBuid  pabOTBI  BO3MYXOMYBHBIX YCTPOMCTB Ha HANOPHON JIMHHUH
HEOOXOIMMO YCTaHABIMBaTh COPOCHBIN MAaTpyOOK C 3allOpHON apMaTypoii,
Ipoccens  (WIM  aBTOMaTHYECKOE  YCTPOWCTBO) Uil HOAJCP)KaHMSA
ONTHMAIBHOTO JABJICHHS HAa BO3JAYXOXYBHOM YCTPOWCTBE, 3aIOPHYIO
apMaTypy, a TakKe U3MEpPHUTENb Pacxo/a BO3IyXa.

7.24. [ToixeH OBITH PEAYCMOTPEH PE3EPBHBIN BO3yX0/AyBHBIN arperar.

7.25. Ha BO31yXO/lyBHBII arperatr clielyeT M0JaBaTh YHCTHIH HAPYKHBIN
BO3/1yX, IPOLIEIIINHA NPeIBAPUTEIHHO MEXaHNYECKUE (DUIIBTPHI.

PACUET PACIPEJIEJIUTEJIbHOM CUCTEMBI
U1 TIOJAYU BO3AVXA B OUJIIbTPOBAJIBHBIX
COOPYXEHHMAIX C BOAOBO3AYIIHOU ITPOMBIBKOU

7.26. Pacuer pacmpeneiuTENBbHBIX TPY0 H  KOJUICKTOpa CieayeT
MIPOU3BOIUTH HMCXOMAS M3 CYMMapHOW IUTOIIAAX OTBepCcTHil (s TpyO) mim
CYMMAapHO# IIOMIaN OTBETBICHUM (IS KOJUIEKTOpA), T.e. BeawuuHbl f, M,
ompeneIsieMoit mo hopMyIam:

aF
f<———mpul<1; @an
Hy1-¢
f<a—anHC>1, (18)

IJie a - XapaKTepUCTHKa TpPyOONpoBOja, ompeneisemMas 1o depT. 24 B
3aBHCHMOCTH  OT  JOMyCTUMOW  CTENEHH  HEPaBHOMEPHOCTH
pacripeieleHus BO3yXa Mo IUIOIMIAIN COOPY>KEHUS, UMesl B BUIY, UYTO
oOIas HEPaBHOMEPHOCTb Agpy IHPEACTaBIseT CO00H CcymMy
HEpaBHOMEPHOCTEH paclpenesieHuss B OTBETBICHMSX Ag W B
KOJUIEKTOPE Ak, IpUdeM Agpi = Ag + Agon < 0,02;

F - mmomaznp momepeyHOro CedeHHs paccMaTpUBaeMoro TpyOompoBoja
(OTBETBIICHUS WIIN KOJUIEKTOPA);

1 - Kod(pQHIHMEHT pacxoia; Ui OTBETBICHUH oOIpenensercss B
3aBHCHMOCTH OT JAWaMeTpa 3epeH 3arpy3kd (QUIBTPOBAIBEHOTO
COOpYXXEHUs 10 4epT. 25; Npu NPUMEHEHUH TI'PaBUWHON 3arpy3Ku
clenyeT NIpUHUMATh paBHBIM 0,54;

€ - xo3(h(UIMEHT CONMPOTHBICHUA TPYOOIPOBOAA, 3aBUCSAIIANA OT €ro
muesl | n quamertpa d.
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UYept. 24. Homorpamma 3aBUCUMOCTH MEXy HEPaBHOMEPHOCTEIO
pacrpesieneHus Bo3ayxa A U XapaKTepUCTHKON TPyOOIIpoBoia a
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Yepr. 25. Homorpamma 3aBUCUMOCTH MEXIY KODPPHUIIHEHTOM L, (MK
KO3 (HUIIMEHTOM ) ¥ KPYITHOCTBIO MeCYaHo 3arpy3ku d,
Koaddrmment conporusienus £ ciuemyer onpenensiTs mo Gpopmyie
|
C= 0'0044E , (19)

a BEJIMYMHY Lo, - IO GOpMYyIIE

f 1
= [——, 20
Hkon 55+ Voom (20)

TTIE Yoy, - OOLIMH KOI(PPHUIIMEHT CONPOTHUBICHUSL:

1-Go
- , 21
oo sinZ(ao-180°j +Go 21)
T

IIpumep pacdera. PUIbTP UMEET OTACICHHS [UIMHON 6 M M IIUPUHOM 5
M. HHTeHCHBHOCTH momaun Bo3gyxa 20 w/(c-M?).  PacnpenenurensHas
CHUCTEMa HAXOJUTCS B FPaBUHHOM cioe. PaccTosiHus Mex Iy TpyOaMu B OCsIX
— 300 mm.

Ha ocHOBe mpenBapuTeNBHOTO pacueTa NPUHUMAEM  JHAMETP
OTBETBJICHUN paBHBIM 50 MM, momags cedeHus tpyoel F, = 0,0019 M,

5.0,3-20 3
pacxon BO3AyXa Ha OJIHY TPYyOy 1000 = 0,03 m°/c, CKOpOCTH Ha BXOJC B
0,03
0y ————= 15,8 M/c, 4TO IPUEMIIEMO.
PY®Y 5,0019 P

[purumaem A, = Ay, = 0.01.



Io uept. 24 u 25 a, = a,,, = 0,14; u = 0,54.
ITo popmyne (19)
Co = 0,0044i =044 <1,0.
0,05

Torna mo ¢popmyne (17)
< 0,14-0,0019

f <—= -
"~ 055441 0,44

OTCIO/Ia CKOPOCTh MCTEYCHUS BO3JlyXa U3 OTBEPCTHI Oyner

=0,000656 m?,

0,000656
M/C, 9TO COOTBETCTBYET TPEOOBAHUSM.

[Tpuarmaem 52 oTBepCTHS AXAMETPOM 4 MM € 1Iarom 96 M.

[To mpemBapuTEeNLHOMY pacyeTy 3ajaeMcsl TUaMeTpoM Kosuiekrtopa 300
MM, IUIOIAnb cedeHust Tpyosl - 0,0707 M% pacxon BO3Lyxa B Hadale

20-5-6 3 0,6
KOJUIEKTOpa = (0,6 M°/C, CKOPOCTb IBUKCHUS BO3AyXa =85
1000 0,0707

Mm/c.

ITo dhopmyme (19)

6
=0,0044—=0,088 .
CKOJ’I 0’3
ITo popmyne (21)

y 1-044
oo =" /7 Aaa N
sin2(0’14180)

314

+0,44=29,34.

ITo dpopmyne (20) onpenenum

1
- J———=0a7.
Hxon =455, 29 34

W3 dpopmyist (18) Haxoaum

_ MKOHZfO\/l_CKOH

Axon
Yucno otBetsiennii - 20 u =f, = 20 - 0,0019 == 0,038 m?, Torna

KOJI

Feoy = 1—0,082(3) -1(;,17.0,038 0,044 2.

DTOM MIoMAaN COOTBETCTBYET TUAMETP TPYObl, paBHEIH 0,238 M.

TakuM 00pa3oM, B COOTBETCTBHUH C YTOYHEHHBIM PAaciyeTOM B KauecTBE
KOJUIEKTOpPAa MOTYT OBITh NpPUHSATHI TpyObl nuametpoM 250 mMm. Ckopoctb
JIBIDKEHHSI BO3JlyXa B Hayaje KoJulekropa - 12,2 M/C, YTO HECKOJIBKO
NIPEBBIIIACT KEIaTeIbHYIO BEJIMYNHY, HO MOXET OBITh JIOIYIIEHO.

8. IPEHAXHY CKOPBIX ®HUJbTPOB U3 IOPUCTOI'O
ITIOJIUMEPBETOHA

HA3HAYEHMUE U OBJIACTb IPUMEHEHU A

8.1. JIpenaxHble CHCTEMbI M3 HOPUCTOTO MOJMMEPOETOHA CITyXKaT st
cOopa (GUILTPOBAHHOW BOJBI M PABHOMEPHOIO PACIPEENICHUs] IPOMBIBHOM
BOIBl 1O Iuiomaau (uiabrpa. [lopHCThIl NMONMMEPOETOH BBIMOJHSIIOT U3
3armoMHUTENS (IIeOHS WK TPaBHsl), CKPEIUIEHHOTO STTOKCHIHBIM CBSI3YIOIINM.

8.2. JlpeHaxxn U3 MOPUCTOTO MOJUMEPOCTOHA TPEAHA3HAYCHBI IS
UCTOJIB30BaHUs B (PUIbTpAX MPH OCBETICHUM M OOCCIIBEYMBAHWUU BOJBI B
CHUCTEMaX XO3HCTBCHHO-ITUTHEBOTO BOJJOCHAOKCHUSI.

[Ipumeuanue. [lopucteie moJMMEPOCSTOHHBIC JPEHAXKU MOTYT OBITh
MPUMEHEHBI B (DWIBTPAX TEXHHYECKOTO BOJOCHAOXKEHUS, a TaKkKe MpU
00paboTKe MOA3EMHBIX BOA. B ciydasx, xormga TpeOOBaHHS K KaueCTBY
OUHIIEHHOW BOJABI MO MYTHOCTH, COJEPXAHUIO Kele3a U JpyruM
mokazareisiM Hike TpeboBanuit 'OCT 2874-82, He0OX0aMMO TPOU3BOANTE
OTIBITHYIO TIPOBEPKY MCIIOIb30BaAHHS TTOJIMMEPOETOHA B TAKUX YCJIOBHUSX.



8.3. IlonumepOeTOHHBIE IPEHaXXH MOTYT OBITh HCIIONB30BAaHBI KaK HPH
CTPOMTENBCTBE HOBBIX, TAK M IIPH PEKOHCTPYKIMH JEHCTBYIOINX (GUIIBTPOB.

8.4. IlonumepOEeTOHHBIE IPEHAXXH MOTYT IPHUMEHSATHCS IIPU BOISHOW M
BOJIOBO3/1YLITHOM MPOMBIBKAX.

8.5. TlonumepOeToHHbIE OPEHAXH HMEIOT CIEAYIONIME IPEUMYILEecTBa
nepen HauOojee paclpoCTpaHEHHBIMH TpPyOuUaThIMH  JIpeHakaMu ¢
MOJJIEP)KUBAIOIIUMH ~ CJIOSIMA ~ TpaBHs:  OTHajgaeT  HeoOXOAMMOCTh
IpUMEHEHUS TPAaBUIHBIX CIIOEB; YMEHBIIAETCS TPYAOEMKOCTh CTPOUTENILHO-
MOHT@XHBIX  pa0bOT;  COKpallaercss METaNIOEMKOCTh;  MOBBIIIAETCS
HA/ICKHOCTH PabOTHI (GHUIBTPOB; 3arpy3Ka (PHIBTPOB MOKET OBITH ITOJHOCTHIO
MeXaHH3HPOBaHa.

KOHCTPYKIIAH U PACUET JIPEHAXEM

8.6. PexoMenayercs NPUMEHATH CJISIYIOIME THIBI JPEHAXKHBIX CHCTEM:
13 COOPHBIX NOJIMMEPOSTOHHBIX IUIUT, U3 XKEIEe300€TOHHBIX JIbIPYaThIX IUIUT,
OTBEPCTHS KOTOPHIX 3alOJHEHBI MOPHUCTBIM MOJTUMEPOCTOHOM', H U3
MOHOJIMTHOTO MOJIUMEpOETOHA.

! Crietyer npuUMEHSTE B SKCIIEPHMEHTAILHOM MOPSIIKE.

8.7. [lpeHax n3 noJMMepOETOHHBIX IIUT (4epT. 26) COCTOUT U3 ONOPHBIX
CTEHOK, CMOHTUPOBaHHBIX IEPIEHIUKYISIPHO COOpHOMY KaHay (uibTpa, Ha
KOTOpBIE YJIOXKEHBI MOJMMEpOeTOHHbIe IUINTHL. (DuiIbTpyromas 3arpyska
HaXOJIUTCSI HENOCPE/ICTBEHHO Ha IumTax. Ha BXoJax B IpeHa)KHbIE KaHaIIbl
YCTaHOBIICHB MATPyOKH OOJBIIOTO CONPOTUBICHHSA ¢ AuadparmMamMu |
oTpaxarensMu. s TOBBINICHHS HAJEKHOCTH CTBIKOBBIX COCIHHECHHUH
TOPIIHI IDTAT BBIIOJTHEHBI CO CKOCAMH B BEpXHEH "acTu mon yriioMm 45-60°;
TPEYrojbHBIE Masbl MEXIY IUINTAaMH 3aIlOJHSAIOTCSA ITOJMMEpPOSTOHHOM
CMECBIO TOTO XK€ COCTaBa, YTO U MOJIMMEPOCTOHHBIE IUIHTHI (4epT. 26, y3eln
A).



mimiminln
I
(S 1A 1S LS 1S

O O 0O 0O OO O oo
%]
[
R

¥Yaen A
A 45-80° 7
; W ‘@
. ."/ oG ook s
5 . i . el FEEI ‘bazﬂ o
/ e |
777777 777 7F yd 4

/ AN
6 5
UYept. 26. [IpeHax U3 MoIMMepOCTOHHBIX TUTUT

1 - onopHbIe cTeHKH; 2 - COOPHBIN KaHAJ; 3 - MOJIMMEpOETOHHbIE IUIUTHI; 4 -
¢bunbTpytomwas 3arpysKa; 5 - narpyOoku; 6 - oTpaxartenu ; 7 - CTBIKU ILIHT (a -
20—30 mm)

8.8. Jlpenaxx ¢ ’keae300€TOHHBIMHM IBIPYATHIMKM ILIMTAMHU (4epT. 27)
COCTOUT W3 OTOp (TOPU3OHTAIBHBIX OAOK WM BEPTHKAIBHBIX CTOJIOHWKOB),
JIBIPYATBIX TUIMT, TOBEPX KOTOPBIX 3achiliaHa (uibTpyromias 3arpyska. B
CTeHKe COOPHOI0 KaHala YCTaHOBJICHBI MATPYOKHU C OTpaKkaTessIMH.
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Yepr. 27. [lpeHaxk U3 ObIPYATHIX [UIUT C TOPHCTHIM MTOJIMMEPOESTOHOM

1 - omopHbIe CTEHKH; 2 - ABIpYATHIC IUIUTHL; 3 - QUIBTpYIOIIAs 3arpyska; 4 -
cOOpHBI KaHaJ; 5 - maTpyOKH; 6 - OTpaXkaTesn

JpenaxHas >kene3o0eroHHas IumTa (4epT. 28) WMeEeT OTBEpCTHS,
3all0JIHEHHBIE TOPUCTBIM HoJuMepOeToHOM. CBepxy OHa IOKpBITa CIOEM
MOPHCTOro nonuMepoOeToHa. [InuTel MOHTHpYIOTCS Ha oropax. OTBepcTHs B
IUINTaX JUIl TPENOTBPALICHHS] OTPHIBA IOJMMEPOECTOHA OT JKENE300eTOHA
CJIEYET BBIMOJHATh CY>KAIOIUMHUCS KBEPXY. BOKOBBIE TOPIIBI IUTUT AOIHKHBI
OBITH CKOIICHBI JUIS YIPOLICHNUS 3aJCIIKH CTHIKOB IIOCIIC MOHTaKa IUIUT.
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Yepr. 28. JIpeHakHas TUIATA

1 - )xene300eTOHHAS TIIUTA; 2 - OTBEPCTHS, 3AIIOTHEHHBIE ITOJIMMEPOETOHOM;
3 - cioit osmMMepOeToHa; 4 - Ormopa IIUTHI

8.9. JIpeHak W3 MOHOJUTHOIO HojuMepOeToHa (4epT. 29) mpeacTaBiseT
co00if  CIUIONIHYIO  TIOMMMEPOETOHHYIO  IUTMTY,  H3TOTOBIISIEMYIO
HETOCPENICTBEHHO B (QMiIbTpe. J[peHa COCTOMT M3 CIEAYIONMX OCHOBHBIX
YyacTel: OMOPHOM CHUCTEMBI, BKIIIOUAIOIIEH BEPTUKAIBHBIE CTEHKH U
yJIOXEHHBIE Ha HUX TOPU3OHTAIBHO JKENE300€TOHHBIE KOJOCHHKH;
MOPHUCTOTO CJIOSl U3 MOJMMEpOETOHA; JeTajell KPeIruieHHs, BKIFOUYAFOIIHX
AHKEPHYIO apMaTypy U YAEPKUBAIOIINE ITACTHHBL.



~

OO N

L4
-4

o

ept. 29. JIpeHaxx u3 MOHOJIMTHOTO MOJUMEPOETOHA

1 - omopHble CTEHKHU; 2 - MOIMMEpPOCTOHHAs TUTHTA; 3 - >KeIe300eTOHHbBIE
KOJIOCHUKH; 4 - aHKepHas apMmarypa; 5 - CTaJbHbIE YJCP)KUBAIOIIHE
IUIACTUHBI; 5 - MPEeHaXXHBIH KaHaw;, 7 - maTpyOku; 8 - cOOpHBIH KaHaw; a - 3—
6 MM

8.10. [Tpu BomoBO3AYIIHOM NMPOMBIBKE Ha JHE (GHILTPA KPEIIST AbIpUaThie
BO3/1yXOpacHpeenuTenbabie Tpyosl. OOuuid TpyoonpoBo L Moiaun BO3ayXa
CJIE/IyeT pacrojiarath BBIIIE BO3yXOpaclpeAeIuTeIbHbIX TPYO.

8.11. Ilpn wucHONB30BaHUM JpeHa)ka W3 OTACJIBHBIX IUIUT, pa3Mepbl
KOTOPBIX B IUIAHE MPUHUMAIOT KOHCTPYKTHBHO, WCXOAS U3 YCIOBHUSA
pa3MeIeHus B sIeike GpUiIbTpa:

JUIS TIOJTMMEPOETOHHBIX IUINT — pPEKOMEHAyeMas MIMpHHA (TIepIIeH/IH-
KymspHoO omopam) 250—350 mm, mmmaa 500—600 MM;

JUTA OBIPYATHIX IUIAT — IHUpHHA U [uirHA paBHE 400—900 MuM. [Ipu sToM
IIMPHHA TUTAT JOJDKHA OBITh HAa 5—10 MM MeHee pacCTOSHUS MEXIy OCSIMU
orop.

Tonmmua noauMepOEeTOHHOM IUIMTHI JIOJDKHA ObITh He MeHee 40 MM.
[TnuTy crneayer mpoBepsITh pacueToM Ha MPOYHOCTH (cM. M. 8.17). Tonmmny
CJI0sI NOJIMMepOeTOHa HaJl INTUTOW HAJISKUT IPUHAMATE 15—25 MM.

[ar oTBepcTHil B AbIPYATBIX IUINTAX AOJDKEH ObITH He Oonee 150 mm,
JIMaMETPhl OTBEpCTUl — He MeHee 25 MM. [Ipu 3ToM pasHuily B TuameTrpax
OTBEPCTHSI B BEPXHEM M HI)KHEM CECUCHHWSX IUINTHI CIEAYET NPUHUMATh HE
MeHee 2-3 MM. Pa3Meps! 0TBepCTHI YTOTHSAIOTCS THIPABINIECKAM PacdeTOM
(cm. . 8.16 1 8.41).

8.12. Tlpu HMCHONB30BaHUM ApPEHAXKa W3 MOHOJHTHOTO MOJMMEpPOETOHA
BBICOTA OTOPHBIX CTEHOK JOJUKHA COCTAaBIATH 250—300 MM, TosmuHa - 80—
120 MM, miar (B ocsx) - 600 MM, jmHa narpyokos - 70—150 MM, anuna
BBICTYIAONICH B JPEHAXKHBIA KaHAJI YaCTH MaTpyOKoB - 10 300 MM, TONIIMHA
cnos monumep6oetrona - 40—50 mm.



JlinHa KOJIOCHMKOB JOJKHA OBITh KPATHOM PACCTOSIHUIO MEXKIY OCSIMU
OTOPHBIX CTEHOK, BbicoTa - 70—80 mm, mmpuHa - 70—120 mm; apmatypa
KOJIOCHUKOB - IBOHHAs, TuaMeTpoM 4—6 MM U MOIITHOCTRIO He MeHee 0,5 %.

[TupuHa 3a30pOB MEXY KOJIOCHUKAMH - 3—6 MM.

ar ankepnoit apmatypsl - 250—300 MM, auamerp ee - 6—8 MM.
JUMHa CTaNbHBIX YAEPXKHUBAIOIIMX IUIACTHH - COOTBETCTBEHHO IIary
aHKepHO apMmarypsl; mmpuHa miactud - 70—100 MM, ux tommuna - 4—6
MM,

Tonumua ocHOBaHUS IpeHaxka - 50 MM, apMaTypa OCHOBaHUS JIpeHa)ka
JIOJDKHA BBINOJHATECS B Buje ceTku pasmepoM 200 x 200 MM U3 HpYTKOB
JIMaMeTpoM 6—8 MM.

IMpu mpUMEHEHHH MOHOJMTHOTO JpEHa)Ka HEOOXOAUMO TMPOU3BOIAMTH
pacderT OMHOPHBIX KOJOCHHKOB HA H3rH0 10 OOIICHPUHATOW METOIHMKE
pacyera Kele300eTOHHBIX 0aI0K, aHKepHOI apMaTypbl — Ha PACTSKEHHUE 10
MaKCHUMalIbHOH Harpy3Ke CHH3Y IpH MpOMBIBKe (cM. 1. 8.17).

8.13. PaccrostHne or gHa GWIBTpAa A0 HH3a IUIMT MPHHUMAIOT
KOHCTPYKTHUBHO, HMCXOJsl W3 pa3MeEIleHHs] NaTpyOKOB B CTEHKE COOPHOIO
kaHaa. [Ipu 3TOM CKOpOCTH, M/C, IPH MPOMBIBKE B HaYaJIe MOJJIOHA JOJDKHBI
ObITH He OoJiee:

0,4 - npu NpUMEHEHUH TOJTUMEPOCTOHHBIX ILJITHT;

0,5- " " JIBIPYATHIX " .

8.14. Yucno wm pnamerp mnaTpyOKOB B CTeHKax COOpPHOro KaHaia
HA3HAYalOT KOHCTPYKTHBHO. [IpM OSTOM JOMKHBI OBITh  BBIIAEPKAHBI
ClIeyIOIMe JMana30Hbl CKOpOCTeil BOJIbI MNpPU TMPOMbBIBKE: B Hadaie
cOopHOTO KaHana - v, 110 1,2 M/c, B matpyokax - v, = 1,8-2,0 m/c.

8.15. PaBHOMepHOE pacmpeecHre IPOMBIBHON BOABI 10 Iuromand (90-
95 %) obecneunBaercs B (WIBTPax C TOJUMEPOCTOHHBIMH TUTUTAMU
MOTEPSIMU HAIopa B matpyokax h,, KoTopble TOKHBI OBITH HE MeHee 2-3 M, ¢
JIBIPYATHIMH TUTATAMH — TIOTEPSIMH HATIOPa B TUIATAX Ny, M, BBIYHCIIICMBIMH
1o opmyie

2 2

A% \%
h,, =183* -1, 22
m =183 -C 22)

rae § - koa¢puuneHT conmpoTuBiIeHUs mnaTpyOka (B BapHaHTE JpeHa)xa C
JbipyateiMu wmtamu G = 1,5-2,0);
g - yCKOpeH#e CBOOOTHOTO TaIeH s, M/C”.
ITpu 3TOM MOTEpH Hamopa B ABIPYATHIX IUIMTAaX JOJDKHBI COCTABIIATH HE
menee 40—50 % moTepb Hamopa B MOJHOCTHIO PACHIMPEHHOH 3arpy3ke h;, M,
KOTOpBIE ONPENEISIOT 0 hopMyJIe

hs=(p3-1) (1-m,) Ho, (23)

rJe P3 — OTHOCHTENbHAS INIOTHOCTD YacTUL (PHIBTPYIOIICH 3arpy3Ky;

M, — MOPHUCTOCTH 3arpy3Ku;

H, — BbIcOTa ci10s1 3arpy3KH, M.

8.16. B BbixomgHOM ceuyeHMHM TAaTpyOKOB B  KOHCTPYKLHMH C
MOJMMEpPOETOHHBIMH  ITUIMTAMH  YCTAaHABIMBAIOT AHAQparMel, JAUaMETP
OTBEPCTHUH KOTOPBIX Oy, pacCYnTHIBAIOT IO (hopMye

1/2
Wl'[p K LK
Hy/ 20Ny

rae WHp - pacyeTHas HHTCHCUBHOCTh TIPOMBIBKH (PHIIBTPA, CM/C;

d, =113 (24)

lg, Li - mar ApeHakHbIX KAHAJOB B OCSIX U UX IJIMHA, CM;

U - K03 PHUIMEHT pacxoja natpyoka ¢ nuadparmoii;

h, - moTpeGHas moTeps Haropa B IMaTpyOKe, CM.

Juametp oTBepCTHil ABIPYATHIX IWAT Oy, CM, ONIPEAEIISIOT 10 (hopMyITe
1

k Hy v27%)28

hHJI

do =113 Io, Wy , (25)

rae |, — mar orBepcTuii B ocsix, cm;
k — Kod()pHIHEEHT B BBIICYKA3aHHOM 3aBHCHMOCTH, ¢-cM™™;



H; — Tommuna xene300€ TOHHOM IUIMTBI, CM;
V — KHHEMAaTHU4ecKas BSI3KOCTh BOJBI, cM/c (MoxHO mpuauMath v = 0,01

em/e);
h., — noTpebHast moteps Harmopa B mmTe (cM. 1. 8.15);
0 — TOKa3aTelb CTENCHH 3aBHCHMOCTH IMOTEPh HAIloOpa B IOJIAMEP-

0eToHE OT CKOPOCTH JIBMIKEHHUS BOBI.

[lokazatenr cremeHn O W KodpduummeHnT k ompemensror myTem
THJIPABIMYECKUX HKCIBITaHUNA 00pa3inoB mnonumepberona. Ilpu oTcyrcTBHM
JIaHHBIX UCTIBITAHUH MOXHO MPUHUMATH O = 1,67, a koaddummenT k 3amaercs
B 3aBHCHUMOCTH OT SKBUBAJICHTHOTO JMaMeTpa 3epeH mnojumepoerona ds:

d5, MM 4 5 6 7

k,c?- em233 0,68 0,59 0,50 0,40

8.17. Ilnuthl W OMIOpPHI [OpEHA)kKa IMPOBEPSIOT Ha IPOYHOCTH ABYMS
pacYETHBIMU HATrPy3KaMH:

1) paBHOMEpHO pacIpeesieHHON cBepxy, oOpasyromeiics OoT Beca
MOKpOH 3arpy3ku (GpuibTp BOJOH He 3aI0IHEH);

2) paBHOMEpPHO pacHpe/ieieHHOW CHH3Y, O0pasyloleiics BO BpeMs
MIPOMBIBKH.

Harpyska cBepxy G, MIla, onpenensiercs mo ¢popmyiie

G = 0,01 Ho [p, (1-my) + mg] . (26)

Harpy3ka cHuM3y ompenensieTcs mNepenajoM JAaBICHUH [0 U IoOcCie
JPEHaXHBIX IUIMT TIpH TNpoMbiBKe. Pacuer Hecymeil crnocoOHOCTH
KEJIe300€TOHHBIX IUIUT M ONOp IPOU3BOAMTCS MO JAEHCTBYIOLIMM
CTpOWTEIbHBIM  HOpMaM u  mpaBwiaM. Hecymas  crmocoOHOCTB
MOJIMMEPOETOHHBIX IUIUT OT HArPy3KH CBEPXY NMPOBEPsETCs 1o (hopMye

2
R. >0075 Il —05b) " K KK
Ho K

pHZ G, (27)

y

rae Rpy — HOpMaTHBHAs MPOYHOCTH TOJMMEPOETOHA HA PACTSIKEHHE MPH
u3rube, ompejaesseMas MO Pe3ybTaTaM HCIBITAHHHA TUIUT HITU
0 MacnopTHBIM JaHHbIM, MI]a;

b — mmpuHa OMOPHKIX CTEHOK, CM;

H, — TonmmHa momMepOeTOHHOH TUTUTHI, CM;

K, — xoaddunuent neperpysku (K, = 1,1);

Ks — koo durment 6ezomacuoctu (K; = 1,4);

K; — k03¢ ¢uIiieHT BO3MOKHOTO CHIDKEHHS IPOYHOCTH HoJInMepOeToHa

Bo Bpemenn (K, = 1,5— 2,0);

Ky — koaddunment ycnosuii padotsi (Ky = 0,8).

8.18. Otpaxartenu (Kpyrjible WIH TPSIMOYTOJIbHBIC) IIOJKHBI HMETh
pasmep, TPUMEpPHO paBHBI  amamerpy  maTpyOka.  Otpaxarenn
YCTaHABJIMBAIOT HA PACCTOSHUM |-2 AraMeTpoB MaTpyOKa OT €ro BBIXOJHOTO
CEYeHUSI.

8.19. Ilpu BOmOBO3AYIIHOW NPOMBIBKE (HUIBTPOB B HIDKHCH YacTH
BO3IyXOpacHpedeNUTeIbHbIX TPYO CIemyeT pacroyiaraTb  OTBEPCTHSA
IUaMeTpoM 3-5 MM, pa3MEUIeHHBIC B [Ba PAga B IMIaXMaTHOM IOPSAKE IO
yriaoMm 45° K BepTUKanH. PacCTOSHHS MEXIy OTBEPCTHSAMHU NPUHHMAIOTCS
pasHbiME 100-200 MM.

CkopocTh BBIXOJIa BO3JyXa M3 OTBEpCTHH mpuHHUMaeTrcs paBHoW 40-50
M/c. JluaMeTpel  BO3IYyXOPACIPEICIUTCIFHBIX W MOJABOIAIIMX  TPYO
onpenensatoTcess B coorBerctBuu co CHull 2.04.02-84. Hamop Ha BbIXOIE
BO3IyXa U3 OTBepCTHit h,, M, paccuuTsIBacTCS IO HopMyIIe

hO = HB + 4hl'lﬂ + h3 il (28)

rae H, — BbIcOTa €105 BOJBI HaJl OTBEPCTHAMH IIPH IPOMBIBKE, M;
h,, — moTepu Hamopa B IUIMTaX IPH NPOMBIBKE BOIOH C pacyeTHOI
MHTEHCUBHOCTBIO, M;
h, — moteps Hamopa B 3arpyske, M, onpezeisemas o gpopmyie (23).




8.20. CoOopHublii KaHaa GUIbTPA AOJDKCH OBITH CHAO0KEH CTOSKAMH IS
BBIITYyCKa BO3/yXa.

8.21. Onopokaenue GHuIbTpa CIeIyeT MPeaIyCMaTPUBATh Yepe3 COOPHBII
KaHall ¥ cryckHylo TpyOy nuamerpom 100-200 mm.

N3rOTOBJIEHUE NIOJIMMEPBETOHHOT' O IPEHAXA

8.22. JlpeHaxHblC IUIMTHI CJCAYeT M3TOTABIUBATH HAa  3aBOJIC
KeJIe300€TOHHBIX M3JIeJIMi Ha CIEIHaIbHO 000PYIOBaHHOM Y4YacTKe, a IpH
HeOoJIBIIOM 00BbEMeE MTPOM3BOICTBA - HA MECTE CTPOUTEIILCTBA.

8.23. Ilopuctblii mosmMMepOETOH  MOJIy4arOT IIyTEM  CMELICHUS
3amoiHUTENs (TpaBUs WIM MIEOHS) W OIOKCHIHOW JHAHOBOW CMOJIBI C
OTBEPAUTEIIEM.

B kadecTBe 3armoTHATENS IPUMEHSIOT TPaHUTHBIN IIeOCHb WM TPaBHH 11O
I'OCT 8267-82, TOCT 8268-82 u 'OCT 10260-82; KpyITHOCTh 3aTIOTHATEIIS
npuHUMAT OT 3 10 10 MM IpH AKBHBAJICHTHOM IHaMeTpe oT 4 mo 7 mMM.
IIpu sTOM Macca 3epeH MmeHee 3 MM U cBbllie 10 MM He OJKHA MPEBBILIATH
5 %, comepkaHue 3epeH ciIa0dBIX MOPOJA JODKHO ObITh He Ooyee 10 %,
IUIACTUHYATOM M yrioBatod ¢opMm - 15 %, NBUICBHIHBIX, TIIMHUCTBIX U
WIACTHIX YacTull - 1—2 %.

ITepen wu3roToBiIEHHEM MOJMMEPOETOHA 3allOJIHUTENL JOJDKEH OBITh
OTMBIT OT 3arpsA3HEHUNM U BbICYIIEH. TemIepaTypa 3allOJIHUTENS IIPU
M3rOTOBJICHUU MOJDKHA OBITh He HIbke 18 °C, pekoMeHIyeMblil Juamna3oH
temnepatyp — 30-50 °C.

8.24. B kauecTBe CBS3YIOLICTO CICAYCT MPHUMEHATH STOKCHAHYIO CMOJY
O0-20 wmwmn  DJI-16 mo TOCT 10587-84 ¢  oTBepauTeneM
oy TIiieHnoarnaMuHOM 1o TY 6-02-594-80. OTHOMIEHNE IO Macce MEXIY
CMOJIOH W oOTBepauTeleM JOKHO ObITh 1:10, OTHOIIEHWE Macchl
3aMOJHUTENST U CBS3YIOIIEro JODKHO OBITh 15:1 — 20:1. YTOYHEHHBIN
pacxos CBS3YIOLIETO OMNpEJEeNseTCsS ONBITHBIME 3amecamu. [lorpemrHocts
JTIO3UPOBAHUS KOMIIOHCHTOB JIOJDKHA OBITH He Ooee 3 %o.

8.25. TlommMepOETOHHYIO CMeCh NPUTOTaBIMBAIOT B MEIIANKE [0
OJHOpOHOHM KoHcucteHuuu. IIpun HeGonbmiOM 0OBeMe paboT JoIycKaeTcs
pY4HOE TIepeMelIBaHue.

8.26. [l W3rOTOBJACHHSA IMOJIMMEPOCTOHHBIX IUIAT  [PUMEHSIOT
MeTaJUIMYEeCKHe pa3beMHbIE (OPMBI (HA OAHY WJIM HECKOJIBKO IUINT),
obecrnieynBaromye 3aJaHHbIe Pa3MepHl IUTUT CO CKOCAMH B TOPIIaX IO YTIIOM
45-60° (cM. geptT 26, y3ex A). YIUIOTHEHHE TOMHMEpOeTOHa MPON3BOIAT Ha
BHOPOIIIONIAIKAX MPY CTAaHAAPTHOHN YacTOTE W aMIUTUTYAE WIH C MOMOIIBIO
MTOBEPXHOCTHBIX BHOpaTopoB. [Ipu HeOodbIIOM 00BEME paboT momycKaeTcs
TpaMOOBaHUE NMOIUMEPOETOHA BPYUHYIO.

8.27. XKene300eTOHHBIC ABIPYATHIC IUTUTHI M3TOTOBJISIOT HA 3aBOJAC, HA
crenuaibHO 000pYJIOBaHHOM y4acTKe, a IpU HeOOJIbIIOM 00beMe - Ha MecTe
MOHTaXa.

8.28. boxoBbIC TpaHU IKEIEC300CTOHHBIX IUIMT CICAYST JeNaTh
HAKJIOHHBIMH, pa3Mephl IUIMT MOBEPXY MOJDKHBI ObITh Ha 10-15 MM menee
pa3MepoB MTOHU3Y.

8.29. CocraB 0OcTOHa W TEXHOJOTHMS HM3TOTOBJICHHS  IBIPYATHIX
XKeNe300€TOHHBIX TUTUT JOJDKHBI 00eCIedMBaTh €ro MPOEKTHYIO HECYIIYIO
CITOCOOHOCTH (B TOM YHCIIE M TPEIIUHOCTORKOCTD ).

8.30. PasMmepsbl IIKMT JOJDKHBI COOTBETCTBOBATEH POCKTHBIM, IOIYCTUMBIC
OTKJIOHEHUS: 1O JUIMHE W IIUPUHE £5 MM, [0 JAHaMeTpaM OTBepcTHid +1-2
MM. He nomyckatoTest pakoBuHBI quameTpoM cBbiiie 20 M, Ti1yOnHoit Oosee
15 MM, MecTHble HaruibIBBI BhicoTOH Oonee 10-15 mm. Ha mosepxHocTH
NoJUMepOeTOHa HE JIODKHO OBITh CKOIUICHWI CBS3YIOIIEro JWaMeTpOM
cBbImie 10 M.

831. [Ilpum ycrpolicTBE MOHOJMTHOM  KOHCTPYKLMH  JIpeHaKa
MIPUTOTOBIICHHYIO MTOJUMEPOETOHHYIO CMECh YKIIQABIBAIOT HETIOCPEICTBEHHO
B WIBTp Ha OIOpHBIE Xee300eTOHHBIE KOJOCHHWKH, WIPAIONIHe pOJIb
omaxyOKH, pa3paBHUBAIOT M YIIOTHSIOT. [IpH M3rOTOBICHUH MOHOJHTHOTO
JpeHa)ka YIUIOTHEHHE MPOU3BOMAAT C ITOMOIIBIO MTOBEPXHOCTHOTO BHOpaTopa
HIIH BPY4YHYIO TPaMOOBKAMH ILIOMIAIBI0 OKOJIO 1 M, Maccoii 2—2,5 Kr.



8.32. CymmapHass NpOJOJDKMTEIBHOCTh BCEX ONEpamuii — OT Hadajia
MepeMelInBaHusl CMOJIbI C OTBEPIMTENIeM [0 OKOHYaHHsS YIUIOTHEHHUS
noJimMepOeToHa — He JA0JDKHA npeBbImarh 20-30 MuH.

MOHTAX JPEHAXA

8.33. Ilepen MOHTaXXOM APEHAXKHBIX IUTUT MPOBEPSIOT T'€PMETHYHOCTH
¢bubTpa.

8.34. Onops! JpeHaKHBIX IUIUT CIIEAYET BBIIOIHATH U3 MOHOJIUTHOTO WU
coopHoro xenezoberona. [lo mepumerpy sueiiku QuibTpa ycTpauBaroT
OMNOPHYIO CTEHKY TOMIMHOW He MeHee 50 MM. BepxHue rpaHu OHOpHBIX
CTEHOK JOJDKHBI OBITh B OJHON TOPH30HTAIBHOH IJIOCKOCTH, JOITyCTHMBIE
OoTKJIOHEHUS +20 MM.

Ilepen ycTaHOBKOI ONMOPHBIX CTEHOK HEOOXOAMMO IPHHATH MEPHI IO
00€CTIeUeHHIO CIETUICHHUSI UX C THOM (HIbTpa Ui MPEAOTBPAILICHUS OTPHIBA
IpU TPOMBIBKE (aHKEpOBKAa [HA, MPOMBIBKA, MPOJMBKA LEMEHTHBIM
MOJIOKOM).

8.35. MoHTaxx nosMMepOeTOHHBIX IIMT Ha OIOpPax OCYLIECTBIIIIOT 10
CJIOI0 IIEMEHTHOTO pacTBOpa, a B Cllyyae IIOBBIIICHHOW arpecCHMBHOCTH K
0ETOHY — C ITOMOIIBIO ATIOKCHIHON MacTHKH.

MoHTaX JABIpYATHIX JKENE300CTOHHBIX IUIMT TIPOU3BOJAT IO CIIOKO
LIEMEHTHOT'0 pacTBopa (Ha AMOKCHUAHOW MAaCTHKE) C TIOMOIIBIO aHKEPOB.

8.36. Cienyer npuMeHsTh LIEMEHTHBIH pacTBOp cocTaBa 1:3 Ha 1ieMeHTe
Mapku He Hwke 400. DrokcuaHas MacTHKa TPUMEHSETCS CIEIYIOIIEero
cocTaBa (1o Mac. 4.):

snokcuaHas cMmoia DJ1-20 (31-16) - 10;

OTBEPANUTENh — TOJIMATHIICHITONNAMIH — 1;

KBapIIEeBHIi 1mecok (kpymHocThio 0,25-0,5 Mmm) mmu nement — 20-30.

837. CrpikM MIMT  3aMOHOJIMYMBAIOT  CBEXKENPUTOTOBICHHBIM
MOJMMEPOETOHOM TOrO K€ COCTaBa, 4YTO M B JIPEHAXKHBIX IUTUTaX.
VYmnoTHeHne nosMMepOeTOHa B CTBIKAX MPOU3BOIST IOBEPXHOCTHBIM
BUOPAaTOPOM MM BPYYHYIO TPaMOOBKaMH.

8.38. Ormopubie xene300eTOHHBIE KOJOCHUKH B CIIydyae MOHOJIUTHOTO
JIpeHaXka YKJIa/JbIBAIOT C 3a30paMu 3—O6 MM Ha BEpTHKaJbHbIE CTEHKH II0
LIEMEHTHOMY pacTBOpy coctaBa 1 : 3. 3a30pel MEXAy KOJIOCHHKAMH Ha
OTIOPHBIX CTECHKAX 3aJICIIBIBAIOT IIEMEHTHBIM PACTBOPOM TOTO JKE COCTABA.

VY iepxuBalomue CTadbHbIC IUIACTHHBI NPUBApUBAIOT K aHKEpaM Ha
BeIcOoTe 50 MM OT Bepxa KOJIOCHHKOB JI0 YKJIaJKU MTOJUMEpOETOHA.

8.39. Ilo mepumerpy sueliku (GuabTpa MOCIHE YKIAAKHA IUIAT CJIAIOT
OTKOC W3 IIEMEHTHOTO pacTBOpa IupuHON moHu3y 40—60 MM moj yriom
45—60°.

8.40. TBepaenue nosuMepOETOHA B CTHIKaX JOJDKHO NMPOMCXOAUTH NP
TemnepaType He Huxe 18 °C B TeueHue 6-7 CyT.

IIpuMepsl THAPABINIECKOrO pacdeTa ApeHaxa

8.41. Ckopsiii ¢uasTp pasmepamu B IuiaHe 6,0x4,8 M 3arpyxeH
cpemHe3epHUCThIM KBaplieBbIM meckoM (0,7-1,6 mm) BeicoTO# cnost 1,2 M.
PacueTHash WHTEHCHBHOCTH NPOMBIBKH - 15 11/(c-m?). CGOpHBIH KaHam
BBINOJIHEH B Buje TpyOsl nuamerpom 0,8 m. [TommmepOeToH U3roTOBISETCS
13 TPAHUTHOTO IIeOHSI KPYyIHOCTHIO 3—10 MM ¢ 9KBUBAJICHTHBIM JAHAMETPOM
5 MM.

TpeOyeTcs TPOW3BECTH pacueT ApeHa)Xa U1 OBYX BapHaHTOB €ro
KOHCTPYKIIUH — C TIOTUMEPOSTOHHBIMH U ABIPYATHIMH TUTHTAMH.

Ilpumep 1. IlonuMepOeTOHHEI € ITUTHI.

Pacuetnblii pacxo/ BOABI IIPU TPOMBIBKE

Qup=15-6-4,8=4327/c;
CKOpOCTb B Havajie COOPHOTO KaHaja IPH MPOMBIBKE

0,432
K= 5 = 0,86 m/c.
0,785x 0,8
IIpuHumaeMm mar omopHeIX cTeHOK B ocsx 0,33 M, Torma d4umcio
narpyOKoB Ha BXoJax B KaHaiubsl Oyzer paBHo 18. Pacxox Boabel uepes



KaIpli maTpyOok paBeH 432/18 = 24,0 n/c, ckopocTh BOJHI B MaTpyOKe 1pn
nuameTpe 125Mm coctaBuT
24,0
n=__ — &5
0,785% 0,125
BricoTy kanana npuaEMaeM paBHO# 0,35 M, TONIIWHY OMOPHBIX CTEHOK -

0,1 m. Ceuenne kanana (B cBery) Toraa coctasisier 0,35x0,23 M, a CKOPOCTh
BOJIbI B HayaJe KaHajia —

v =1,96 m/c.

0,024
Vg =———=
0,35x 0,23
3HaveHHs PACCUUTAHHBIX CKOPOCTEH COOTBETCTBYIOT TPEOOBAHMSM III.
8.13 u 8.14.
IMoTepto Hamopa B matpybke h, mpuHuMaeM paBro# 2,5 M (cMm. 1. 8.15),
TOTa IWaMeTp OTBEPCTHS auadparMbl Ha BEIXOZE U3 MaTpyOka mo ¢popmye

(24) coctaBut
1/2
d _m(wj _ 85 o
7 0,6v/1960- 250 ’
(Bce pacdeThl BBITIOJHEHBI B CM, KOd(h(HUIMEHT pacxoia MPHUHAT pPaBHBIM
0,6).
ITpumep 2. [IpipgaThie IIUTH.
JlpeHa)xHBIE TUIMTHI TIPUHATHI pazMepaMu B IutaHe 595x595 mw, ¢
BBICOTOH JkeJ1e300eTOHHOM yacTi 70 MM.
[Mpuaumaem Ha BX0J0B 1o10H ¢wiisTpa 10 matpyOkoB nuamerpom 175
MM. Pacxox Bob! uepes kaxkabli maTpyook coctaBut 43,2 11/c, a CKOpOCTb -
0,0432
= 1,62 m/c .

" 0,785x0,01842
[Ipu BeicoTe moamona 0,35 M CKOPOCTh B €ro Havase
Vi =w = 0,205 m/c
0,35x 6,0
(0,35%6,0 - ceuenue moIoHA).
[MoTpeOHbIe MoTepyn HaNopa B IINTax 1o Gpopmyie (22) cocTasst
2 2
Ny = 18,3&—1,5£ = 49 cm
1960 1960
(ko3 dureHT conporuBieHus NaTpyoka C MPUHAT paBHEIM 1,5).
[Motepu Hamopa BO B3BELICHHOI 3arpy3ke IPHU MPOMBIBKE M0 (Gopmyie
(23) paBHBI:

=0,298 m/c.

h,=(2,65-1)(1-04)12=1,19m.

IIo n. 8.15 morepu Hamopa B IIMTax IpPU PaBHOMEPHOHW MPOMBIBKE
OJDKHBI ObITH HE MeHee 0,5 - 1,19 = 59,5 cm. [lpuaumaem 1 naabHEHIIEro
pacuera 3uauenue h;, = 59,5 cm.

Cpenuuii AuamMeTp OTBEPCTHH B IUIMTaxX onpenenseM mo gopmyie (25),
npuHsB mar orBepcruii | = 10 cMm, mokasarenp cremenn & = 1,67 u
koadduument k = 0,59 c?cm>® (cm.11.8.16), kosbdumment v = 0,01 cm?/c.

0,3
0,33\
dg =113-10-1, 059-7-001™77 1  _ 3.95cM.
59,5

[MpunrMaeM auaMeTp OTBEpPCTHUsl B BepxHeM cedenuu d, = 3,7 cM, Toraa
JIMaMeTp B HIKHEM CEYeHUH paBeH (cMm. 1. 8.16):
_dZ 3952

=2 42 em,
", 37 o

9. ®DUJIbTPHI C TIJTABAIOI[ENA MEHOMNOJHUCTHUPOJIbLHOM
3ATPY3KOU
HA3HAUYEHUE U OBJIACTh TIPUMEHEHU S

9.1. B HacrosimeMm pasJelic NPUBOIATCS CBEICHHUS O KOHCTPYKLIUU U
pacueTe KpPYIHO3CPHHUCTBIX HAMOPHBIX M OE3HATIOPHBIX (HIBTPOB C
IUTaBAOMICH TTEHOMOMUCTHPOIbHON 3arpyskoit (PII3), mpemHasHaYeHHBIX



U1 O6e3peareHTHOTO OCBETJICHUS ITOBEPXHOCTHBIX BOJA Ha TEXHHYCCKHUE
HYXIBI.

9.2. OII3 wMmoryr ObITh TaKkKe NPUMEHEHbI Ui OCBETICHHS U
oOeclBeunBaHUs TIOBEPXHOCTHBIX BOJI B PEareHTHON CXeMe M JUISl IOOUYNCTKU
CTOYHBIX BOJA. Hannume B Boje MHHEpaNbHBIX Macel, HE(TENPOIYKTOB U
XKHUPOB C KOHLeHTpanuel cBbime 10 mr/i, a Taxke Bomopocineit 6omee 10
TBIC. KJI/MJI IPENSTCTBYET X HOPMaJILHOM padoTe.

9.3. ®II3 moryr paboraTh Kak CaMOCTOSITEIIbHBIE COOPYXEHHS B
OJHOCTYNEHYAThIX CXEeMaxX OYHCTKH, TaK M B KauecTBE COOPYKEHHH
MIPEeIBAPUTEFHOTO OCBETIICHHUS BOABI B IBYXCTYICHUYATHIX CXEMaX.

9.4. JInsg TEeXHHUYECKOTO BOJOCHAOKEHHS U JTOOYUCTKU CTOYHBIX BOJ
MOJKET MPHUMEHATHCS 3arpy3ka M3 CBEKEBCICHEHHOT'O MOJHCTHUPOJIA MAapKH
I[ICB (mocne ee OTMBIBKM B HWCXOMHOW Bome B TedeHue 0,5—1 9). s
MUTBEBOTO BoJocHAOXeHMs MunzapaBom CCCP paspelieHo HCIonb30BaTh
3arpy3Ky U3 BCIICHEHHOTO MOJIMCTHPOJIA TOH ke Mapku mociie ee 10-gacoBoit
OTMBIBKH B XOJIOJIHOM MPOTOYHOH BOJIE.

IIJIABAIOIIIAS 3ATPY3KA U EE TIPUTOTOBJIIEHUE

9.5. IlnaBaromass 3arpy3ka IIPUTOTOBISIETCS Ha MecTax IIyTeM
BCIIGHUBAaHUS TrpaHys mnonucruposa Mapku [ICB, Beimyckaemoro B
cootBercTBuu ¢ OCT 6-05-200-83.

9.6. BerieHnBaHMIO MOABEPraroTCsl UCXOAHBIE IpaHyibl nojauctupona |-
IV dpakumii mwnm apobiieHbIe KPYIHbIE TpaHylbl (auameTpoMm cBbIime 1,5
MM). BcnenuBanume npoW3BOIUTCS € TNOMOIIBIO Topsdeil BoAbl, Mapa,
ropsiuero Bo3mayxa, TOKOB BBICOKOH YaCTOTHI.

[Ipy BcIieHMBaHHMU TPaHYJIBl YBEJIUYUBAIOTCS B pa3Mepe B 3aBHCUMOCTH
OT MPOJOJDKUTEIEHOCTH U TeMIIePaTyphl BCIICHUBAHHS.

TexHnyeckass ~ XapakTepUCTHKa  YCTAHOBOK Ui BCIICHUBAHUS
npeacTaBieHa B Ta0i. 11, pa3Mephl MOTydaeMbIX 10Cie BCIICHUBAHUS IPaHyJI
— B Tabn. 12.

Tabmuua 11
IIpous- | Mou- Bpems | Temme- Temmne-
Tun BOJU- HOCThb BCIIe- patypa JaBnenue patypa
ycra- | Tenb- JMEKT- HUBa- BCIIe- napa, Ila BO37yXa
HOB- | HOCTb, | pOJIBH- HUS, HUBa- JUTSt
K1 KIr/4 rare’ns, MUH HUS, CYIIKH,
kBr-g °C °C
1 40-150 3,6 1-5 105 3000-8000 50-60
2 40-50 - 3-5 98-100 - 50-70
3 57,6 4,0 1,5-4 98-100 | 7000-15000 50-60
4 100-120 55 1,5-2 98 4000 -

Il puwmeganu e IlompoOHbIe AaHHBIE O MPOCKTHPOBAHHH W
M3TOTOBJICHUH YCTaHOBOK MOTYT OBITh MOJYYECHHI B J1aOOPATOPUU OXPaHBI
Box LIHMMKUBP (277012, Kummuaes, Komcomonsckas yi., 30).

9.7. Tlocrne BCICHUMBAHMS TPAHYJbl [EHOMOJUCTUPOJA MPOMBIBAIOT B
XOJIOJHOHM BoJie (C LENbI0 TPEJOTBPAIIEHHS WX CIHUIAHUS), POCYIIHBAIOT
TOPSTYMM BO3J[yXOM U TPAHCIIOPTUPYIOT B OYHKEDP TOTOBOM MPOIYKIINH.

9.8. XapakTepHble TApaMeTpPHl  TIPAHYJIOMETPUYECKOTO  COCTaBa
MIEHOMOJIUCTUPOJIbHOU 3arpy3ku dig, dsp, dgg ¥ O, B OTIIMUME OT TAKEIBIX
3€PHUCTBIX MATEPUAJIOB CIIEAyeT OMNpEAeiaTh 10 KPHBOW paccesa,
MOCTPOEHHOM HE 1Mo Macce, a Mo 00beMy KXo i-i dpaknuu, % k obuemy
00BeMy HCCIIeyeMON 3aTpy3KH:

(29)
dj
rae W; - o0beM ocTatka i-i (pakiiuu TEHOMOJUCTHPOJIa HA CUTE KaTuOpOM

d;.




9.9. HeobOxomumoe KOJUYECTBO HCXOTHOTO TMONHMCTHpoia mapku IICB
JUIsl TIONyYEHUsI TPeOyeMOro KOJIMYecTBa IUIABAIONICH 3arpy3Ky ONpPeessiioT
o opmyie

W,
Wy = o, (30)
0,9K g
rae W, - 00beM IaBaroleii 3arpy3Kku;
d 3
Ky = (dic] - KO3(QPHUIMEHT BCIICHWBAHUS, ONpPEAETIIEeMBbIH 10 TalJI.
HB
12,
Tabuuma 12
Juamerp rpanyn Bpewms JlnameTp rpaHyI nocie BCOCHUBAHUS, MM
IO BCIICHMBAHUS, | BCICHHBA- | BOJOW B YCTAHOBKE | ITAPOM B YCTAHOBKE
MM HMSI, MHH THna 2 THna 3
0,4-0,9 1 0,6-1,2 0,9-1,8
2 0,7-1,4 1,0-2,1
0,9-15 2 1,4-2,3 1,8-3,2
1,5-2,5 2 2,3-3,8 3,2-5,5
2,5-3,0 2 4,0-6,0 4,8-8,0

KOHCTPYKIIUU U TPUHITUII PABOTEI ®UJIBTPOB

9.10. [lnsi TEeXHHYECKOTO BOJOCHAOKECHUS PEKOMEHIYIOTCSI (HIBTPBHI
®I13-1 u ®II3-4, ob6macTp MpUMEHEHHU KOTOPHIX yKa3aHa B Ta0m. 13.

9.11. B duaprpe ¢ BOCXomsmM (GHIBTPAMOHHBIM MOTOKOM DII3-1
(wept. 30, a) wucxommas Boma (QuUIBTpyeTcss CHHU3Y BBEpX depes
YACPKUBAEMYI0 B  3aTOIUIEHHOM  COCTOSIHUM  BEpPXHEH  CHUCTEMOM
MEHOMOIUCTUPOJIBHYIO ~ 3arpy3Ky,  coOupaercs B HaaAQHIBTPOBOM
MIPOCTPAHCTBE U OTBOAMTCS B PE3EPBYap YHCTOM BOJIBI.

a)




Uepr. 30. ®PuiabTpsI ¢ TUTABAIONICH IEHOIIOJIMCTUPOILHON 3arpy3KOM

a - OI13-1; 6 - OII3-4; B - OI13-4n (DI13-3,4-150); 1 - HIKHSIA COOPHO-
pacrpenenuTenabHas CHCTeMa; 2 - OTBOJA INPOMBIBHOW BOJbI; 3 - mojaya
WCXOJHOM BOJIBI; 4 - IEHONOINCTHPOJIbHAS 3arpy3Ka; 5 - oTBoA (uibTpara; 6
- YJIOBHUTEIb IIEHONOJIIMCTHPOIIA; 7 - BEPXHSS paclpeeuTesibHas cuctemMa; 8
- CpeHU qpeHax

9.12. TIpombiBKa IEHOMOJUCTUPOILHOW 3arpy3KH OCYILIECTBISETCS
HUCXOAAIIMM MOTOKOM YHCTOW BOJBI, HAaKOIUIEHHOM B HaA(QMILTPOBOM
mpocTpaHcTBe. 3arpy3ka mpu d3ToM pacmupsiercss Ha 20-30 %, a
HaKOIUICHHBIE B HEHl 3arpsI3HEHUS YHOCATCSI B KaHATH3AIHIO.

9.13. B puiaprpax OII3-4 u OII3-4H ¢ HUCXOAAMIUM (QIIBTPAIIMOHHBIM
motokoM (uepT. 30, 6, B) mcmomb3yeTcs Oojiee HEOAHOPOIHAs 3arpysKa.
Hcxonnass Boma QuiIbTpyeTcss B HaIlpaBIeHHM YOBIBAaloOLIeH KpYITHOCTH
rpaHysl U coOupaeTcsi CpeaHeil APEHaKHOHW CUCTEMOM, pacrojioXKeHHOH B
TOJIIIE 3arpy3Ku ¢ rpa”ynamu auamerpom 0,8-1,5 Mm.

9.14. Korna notepu Hanopa Ha (GUIBTPE JOCTHIHYT 3aJaHHOW BEJINYNHBI
(1,5-2,0 M B Ge3nanopHbIx GuabTpax U 6-10 M - B HANOPHBIX), 33ABUXKKY HA
TpyOOIIpoBOAE€ NOAA4YM HMCXOAHOW BOABI 3aKPHIBAIOT, a 3aJBWXKKY Ha
TpyOOIIPOBOAE OTBOJA MPOMBIBHON BOJBI OTKPHIBAIOT. IIpOMBIBKA 3arpy3ku
MIPOUCXOIUT TaK ke, Kak B prrbTpax @II3-1 (ncxomHO BOIOM).

[Ipy KOHIEHTpaIMU B3BECH B UCXONHOW Boxe cBeime 150 wmr/n
PEKOMEHIYeTCsl Tocyie cOpachlBaHMS YPOBHA BOABI B HaA(QHIBTPOBOM
npoctpadctBe Ha 0,5 M TomaBaTh B HETO OT(QHUIBTPOBAHHYIO BOAY B
KOJIMYECTBE, HEOOXOAMMOM [UISl TIPOMBIBKH 3arpy3KM UYHCTOW BOZOH B
TE€4YEeHUe 2 MUH.

9.15. B mnanopubix ¢uibrpax PII13-4H, MMEOMHMX 3aBOACKYI0 MapKy
®I13-3,4-150 (cm. uepr. 30, B), Hoa4ya UCXOAHOM BOJIBI U €€ paclpeseeHue
1o IuIomaay (GUIBTPAa OCYLIECTBISIOTCS C IMOMOLIBIO JBIPYATBIX TPYO C



OTBEPCTUAMHU AraMeTpoM 10 MM, TEPEKPHITHIX CETKOU C sTIeHKaMu pa3MepoM
0,5 MMm.

9.16. i OpPOMBIBKH CPEOHHX APCHAXKHBIX CHCTEM IPEIyCMOTPCHBI
narpyOKH, CMOHTHUPOBAaHHBIE IIOCHE 3aJBMKKM Ha TpyOOIpoBoae OTBOAA
¢dunbTpara.

9.17. Hwxuune cucrembl ¢uibTpoB PI13-1 n PII3-4 usroroBnsior u3
acOeCTOLEMEHTHBIX JIbIpYaThIX TPYO.

9.18. Bepxnue cucrembl Oe3HANOPHBIX (DUIBTPOB M3TOTOBISIOT B BHUIE
NEPEKPBITHST U3 MOJIYTPYO MM OETOHHBIX OAJOK, YJIOXKEHHBIX C 3a30paMu
MEXIy HHMH, PaBHBIMH 5 MM, INPHCHIIAHHBIX CJIIOEM OTMBITOIO T'PaBHs
nuaMmeTpom 3epeH 25—40 mm Ha TommuHy 10 0,2 M.

PACUET U KOHCTPYUPOBAHUE ®UJILTPOB

9.19. OcHoBHbic mapaMeTpbl pa®oTel (uabTpoB THma OII3  mis
TEXHHUYECKOT'O BOJAOCHAOKEHHS IPUBEIEHBI B Ta0JI. 13.

Tab6muma 13
Mak- CkopocTh Munu- | Tlpe-
cuMma- | GUIBTPOBaHWSA, | Malb- | JICIb-
JBHOE M/4, ipU Hast HBIC
OunbTp conep- | pexumMe paboThI npo- noTep
"
JKaHHE JIOJI- HAIop
B3BECHU | HOp- ¢op- KH- asa
B Maib- | cupo- | Temb- | ¢wuib-
UCXO/I- HOM BaH- HOCTb Tpo-
HO¥ HOM bunb- | mEKI,
BOJIE, Tpo- M
MI/n LMK,
q
®II3-1 (¢ BOCXOISIIIM 200 10 12 8 2,5
OUTBTPATHOHHBIM
MMOTOKOM) O€3HAITOPHBII
®I13-4 (¢ HUCXOASAIIUM 500 5-6 6-7 12 2,0
(uUIBTPAHOHHBIM
MOTOKOM) Oe3HaOpHBIN
OTI13-4nu (DI13-3,4-150) 500 5-6 6-7 12 6-10
(c HUCXOIATIIUM
bUITBTPATMOHHBIM
TIOTOKOM)
HaIOpPHBIN

IIpuMedanwue DhdekTUBHOCTH O€3pearecHTHOTO OCBETICHHS BOIBI
cocraBisgeT npuMepHo 60-80 % ¥ 3aBHCHT OT TUCIIEPCHOCTH M YCTOHYNBOCTH

B3BECH B MCXOHOM BOJIE.

9.20. I'paHyIOMETPHYCCKHIA COCTAB 3arPy3KH U IIAPaMETPhI €¢ MPOMBIBKU
cllelyeT onpenessiTh o Tadiu. 14.

Tabmuua 14
Wnren- IIponon- OTtHOCH-
Huamerp TommuHa | CHUBHOCTH JKHUTENb- TEJIbHOE
OunbTp Tpanyl 3arpysKu, npo- HOCTH pacumpe-
3arpysKi, M MBIBKH, TIPOMBIB- HHE
MM MHH KH, MHH 3arpysKu,
%
OdI13-1 0,8-15 2,0 12-10 4-5 20-30
OI13-4 0,5-2,0 1,6 12-15 5-6 15-25
®I13-4n 2,0-4,0 0,4
(®I13-3,4-
150)




9.21. Cymmapuyroo 1uom@anb QGHIBTPOB CIEAYET ONPEACIsITh B
cootBeTcTBUH ¢ ykazanusmu CHull 2.04.02-84.

9.22. Yuciao GpuabTpoB HA CTAHIMH HAUICKHUT Ha3HAYATh C YIETOM TOTO,
4TOOBl MPU BBIKIIOYEHUH OMHOTO (GHIbTpa (MM CEKIHMH) Ha IMPOMBIBKY
CKOPOCTH (UIBTPOBAHUS YBEJIMYMBAINCH He Oosee uem Ha 15-20 %.

9.23. O6myto BeicoTy dubrpa Hy, M, onpenensror no gopmyne
H¢:AH+H0+DK+H3(1+a:1)+HaBr (31)

rne AH — nmpeBbllieHHEe CTEHKH Kopryca (WIBTpa HaJ MaKCHMAllbHBIM
YpOBHEM BOJIBI B HeM, paBHOE 0,2 M;
H, — BBICOTa CITOSI BOABI B HAA(PHUIBTPOBOM MPOCTPAHCTBE, M;
Dy — namaMmerp KoOJUIEKTOpa HIDKHEH COOpHO-pachpeneTuTeIbHOM
CHCTEMBI, M;
H,, a, — COOTBETCTBEHHO TOIIIMHA CJIOS 3aTPY3KH B ITIOTHOM COCTOSTHUH
U BEJIMYMHA €r0 OTHOCUTEIILHOI'O PACIIMPEHUS MPH IPOMBIBKE,
M;
H., = 0,2 M — paccrosiHre MeXIy HIDKHEH TpaHUIleHd pacIiIipeHHOTO
CJIOS 3aTPY3KU M KOJUIEKTOPOM HIDKHEH PEHAXHOW CHCTEMBL.
9.24. Hwmxnariow cOopHo-pacnpenenurenpayo  cucremy (HCPC)
(UIBTPOB MPOEKTUPYIOT B BUJIE LEHTPAIBHOTO MM OOKOBOI'O KOJIIEKTOpa C
OTBETBJICHUEM u3 eppOpPUPOBAHHBIX TUIACTMACCOBBIX WA
acOeCTOIIEMEHTHBIX TPYD, MMEMomuX Kpyrable otBepetis d, = 10 mwm,
HampaBJIeHHBIE BHHU3 TMOJ yriaoM 45° K BepTUKAIbHOM IUIOCKOCTH,
MIPOXO/IAIIEH Yepe3 OCH TPYOHI, THO0 U3 OETOHHBIX MIIM TOJIMMEPHBIX OJIOKOB
pasmepamu B miane 0,6x0,6 M 1 ¢ yriom HakioHa pabodeid miockoctr 30°.
Broku yKiTagpIBaoT Ha JIOTKH ITEPEMEHHOTO CEUCHHSI.
9.25. Tmamerp xosmurektropa HCPC criemyeT ompemensts HCXOAS U3
CKOPOCTH BOJIBI TIPH TIPOMBIBKE, paBHO# 1,5—2,2 M/c.
9.26. CymmapHylo IUIOIIaJb OTBEPCTHH Mo, M, B orBeTBIeHMsIXx HCPC
OTIPENIEIIAIOT B 3aBUCHMOCTH OT yCJIOBHH MPOMBIBKH.
[Ipu MOCTOSSHHOM YypPOBHE BOJABI B HaA(QHIHLTPOBOM MPOCTPAHCTBE BO
BpeMsi IPOMBIBKH TUIONIA/[b OTBEPCTHH ONPEALIISIOT 1o (hopmylie

~ Wipfo 107%

o~ Hy/20h1

IpU TEPEMEHHOM YPOBHE B 0OMEM HaA(QIBTPOBOM IPOCTPAHCTBE
¢mwibTpoB DI13-1 — o popmye

foN
20 Sorgpzs (112 @)

rie Wyp — MHTEHCHBHOCTH HPOMBIBKH, n/(c-M?);
f, — momaap ogHOMN cexunu GUIBTPA, M;
U — K03 GHUITUEHT pacXoa B OTBEPCTHAX, IPUHUMAEMBINH paBHBIM (,6;
h, — Hamop BojBI HaJ OCBIO KOJIEKTOpPA B Havase MPOMBIBKH, M;
N, — uducno cekuuit GuIBTPOB;

(32)

Typ — HPOJOJKUTENLHOCTD IIPOMBIBKH, MUH;

h, — Hamop BOABI HaJ OCHIO KOJUIEKTOpPA B KOHIIE TIPOMBIBKH C YUETOM
MOTEph HAMopa B 3arpy3ke U HIKHEH cOOpHOM cucteme, M.

9.27. lnuHy aplpyaThiX TpyO OTBETBIICHHH |, HA3HAYAIOT KOHCTPYKTUBHO
B 3aBUCHMOCTH OT MECTa pAacIOJOXeHUsI COOPHOrO KOJUIGKTOpa, ero
IUaMeTpa, crocoba MPHCOSAUHEHUST K HeMy TpyO M pasmepoB (QHIbTpa B
UTaHe.

Yucno Tpyd OPHHUMAIOT, HCXO/S U3 MAKCUMATIBHOTO PACCTOSIHHS MEXKIY
HUMU B IU1aHe, paBHoro 0,5 m.

9.28. Iwamerp AOpIpYaThiX TPYO ONPEHCISIOT 10  YACIbHOMY
MPOMBIBHOMY PacXoJly U CKOPOCTH JIBW)KEHHS BOJbI B HHUX, IPUHHMAEMOU
1,5—2,5 m/c.

9.29. TIlocme mpeaBapuTENBHOrO  pacduera, MNPHHIB  3HAYCHHC
koa¢pdunmenta HepaBHOMepHOCTH pacxonoB 0,90—0,95, mo wepr. 31
YTOUYHSIIOT JJMHY U AUAMETP JBIPYATHIX TPYOD, a TAK)KE ONPEAENSIOT AUAMETP
U YHCIIO0 OTBEPCTHH B HUX.
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Yepr. 31. Homorpammel as1st pacuera HIKHEH cOOpHO-pacIpeIeTuTebHON
cucremsl (HCPC)

d - muametp ApIpYATHIX TPYO, MM; 1, - IIMHA ABIPYATHIX TPYO, M; Ny - YHUCIO
otBepctuii B TpyOe; d, - auamerp otBepctuil, MMm; K, - koaddumueHt
HEPaBHOMEPHOCTH PACXOJI0B

9.30. Cpennsist npenaxnas cucrema (CIC) B ¢unbrpax ®I13-4 cnyxur
Uil 3a00pa OYMIICHHON BOJbI W3 TOJIIHM 3EPHHUCTOTO CJOS U COCTOMT U3
cOOpPHOTO KOJUIEKTOPA U APECHAXHBIX KacceT (4epT. 32).

11

UYeprt. 32. Konctpykuus cpemnero aperaxa OI13-4 (PI13-4n)

1 - Tpy6a; 2 - ¢uaner; 3 - perrerka ¢ apipyaroi (d, - 5-6 MM) wiH meneBoi
nepdoparmeii (4x160 mm); 4 - OOKOBBIC CTCHKH, 5 - TpaHyIIbl MOJUCTUPOIIA
(tpu ciost 6-8, 3-5 u 1-2 Mm); 6 - ceTka; 7 - 3arayiika

Tpebyemyro IIomaIs MONEPEIHOTO CEUCHUS TPYOBI CpenHell IpeHax HO
cucteMsl Fep np, M?, OnpeeIsoT o (opmyIie

B Vipl Lap

PAP 53600
TJIE Vyr.p - CKOPOCTh (DMIIBTPOBAHMS IIPU HOPMATLHOM PEXKUME, M/,

| - paccrostame Mexy ocsiMu TpyO, mpuaMaemoe 1,0-1,5 m;

Lyp - VIMHA IpEHa)KHOR TPyOBI, M ;

V, - CKOPOCTb IBIDKEHHS BOJBI B peHaKHOU TpyOe, paBHas | m/c.

9.31. lllupuHy BOXONPHEMHOH MOBEPXHOCTH APEHAXHOU TPYOBI Bep ip,
M, OIIPEIETISIOT 1Mo (popmyIie

Fe , (34)

| Vip
m, p,f2gh,, -3600

Bcp.np = (39)

rae M, - CKBaKHOCTh BOAOIPHUEMHON MMOBEPXHOCTH, IMPUHAMAEMas PaBHOU
20 % ee utomanm;
Ny - Hamop BOABI, M, HaJl BOJAONPHEMHOW MOBEPXHOCTBIO CPEIHETrO
JpeHaXKa B Havase (pHIbTPOLMKIIA, OTIPEICIIIEMBIN IO (hopMyIIe

Nap =Hepap — Nec — N, (36)



rne Hepnp - pacCTosiHME OT MAKCHMMANLHOTO YPOBHs BOJBI JIO0 CPEIHETO
JIpeHaxa;
hgc - TmoTepH Hamopa B BEPXHEHW CHCTEME C YYETOM €€ BO3MOXKHOTO
YaCTUYHOTO 3auieHus K KoHIy (ubrponukna (hg ¢ = 0,5 m);

h; - motepu Hamopa B 3arpyske K KOHITY (HIbTPOIHKIA.

9.32. Bepxwusist coopHo-pacnupenenurenbhas cuctema (BCPC) ciyxut mist
MPEAOTBPAIICHUS BCIUIBITHS TIOJMCTUPOIIA B HAA(QHUIBTPOBOE MPOCTPAHCTBO
W PABHOMEPHOTO paclpelefeHHs BOAbl Mo Iwiomand ¢uibrpa. OHa
BBIMIOJIHSAETCS B BHJE PEHIETOK WIH THUAPO3aTBOpPA W3 TOJUMEPHBIX
MOJYyTPyO, MPHUCHIMAHHBIX CIOEM rpaBus ToMmMHONH 0,2 M U JHAMETPOM
3eper 20—30 MM. B OTAETBHBIX CllydasX MOXHO yCTPauBaTh MOHOJIHTHOE
MEePEKPBITHE C GIIBTPYIOIUMHU TPYO YaTHIMU THIb3aMH MM KACCETaMH.

Jnst obecrieyeHUsl paBHOMEPHOTO PACTIPEACICHUS] BOABI HA TUIOIIATH
¢mIpTpa B Iepuoa ero npomMsiBkH notepu Hamopa B BCPC momxHEI OBITE He
menee 0,2 M.

9.33. DOnementsi BCPC  pomkHbl  OBITh  H3rOTOBJICHBI M3
aHTUKOPPO3MOHHBIX MAaTepUalioB U PACCUYNUTAHbl HA BBITAIKUBAOLICE
JIaBJICHUE 3a CUET CHJIbI ApXHMe/a C y4eTOM Beca 3arpy3kd M Haropa Haj
3arpy3Koi.

10. COOPYXXEHUA JI1A OYUCTKU BEICOKOMYTHBIX BO
C IIITABYYUM BOJJO3ABOPOM-OCBETJIUTEJIIEM

HA3HAYEHMUE U OBJIACTH IPUMEHEHU A

10.1. CoopyxeHusi MpeaHa3HAYAIOTCS JJISl OCBETJICHUS BBICOKOMYTHBIX
BOJI MOBEPXHOCTHBIX MCTOYHHUKOB C cojepaxanueM B3Becu oT 1500 xo 20000
mr/n. I{BeTHOCTH 00padaTeiBaeMoit Boasl — a0 120 rpan.

I[Ipu coxepxaHwy B3BEIICHHBIX BemiecTB cBbIe 20 ThIC. MT/I
MIPOU3BOIUTEIHHOCT IDIABYIETO OCBETIIUTEIS ClleAyeT YMeHbmatTh 10 30 %.

10.2. PaccmarpuBaeMblii KOMIUIEKC COOPYKCHHH PEKOMEHIYCTCS
IIPUMEHSTh TIPU IPOU3BOUTEILHOCTH OPHEHTHPOBOYHO 10 100 Thic. M°/CyT.
Jomyctumasi IpOM3BOIUTEIFHOCTh COOPY)KEHUI TMPOBEPSETCS PacyeToM B
COOTBETCTBHUH C yKa3aHUsAMU 11. 10.8 B 3aBUCHMOCTH OT YCJIOBHIA BOj103a00pa.

COCTAB COOPYXEHUM, TPUHITUAI JEMCTBUA
U UX OCOBEHHOCTH

10.3. Coopyxenus (4epT. 33) COCTOSAT U3 IUIABYYErO OCBETIIUTEIS,
IUIaBy4eld HACOCHOI CTaHIMM M OEperoBbIX COOPY)KEHHH, BKIIFOUAIONIMX
ToHKOCJ0MHbIe ocBeTyuTenHt (cuctembl A3HUNBII-2) u ckopbie GunbTpsl, a
TaKKe JPYTHe 3JIEMEHTHI, OOBIYHO BXOISIINE B COCTAB BOJIOOYHCTHBIX
COOPYXXEHHH, TaKe KaK PearceHTHOE XO35HCTBO, XJIOPAaTOPHBIE, PE3epPBYyaphl
YHUCTON BOZBI, HACOCHBIE YCTAHOBKM (BTOPOTO MOABEMA M IJISI MPOMBIBKH
¢UIBTPOB), Ta0OpPaTOPHBIC TOMEIIECHHS, MACTEPCKHE U T. TI.

——
YH

Uept. 33. CoopykeHuUs Ui OUUCTKH BHICOKOMYTHBIX BOJT
C IUIaBYYUM BO/103a00POM-OCBETIUTEIEM

1 - mnaByumii Bo103a00P-OCBETIUTENB; 2 - IJIaBYy4as HACOCHAs CTAHIMS, 3 -
TpyOOTIIPOBO/] C MIAPHUPHEIM COCIMHEHHEM; 4 - oJada MepPBUYHOTO XJIOpa U



peareHToB; 5 - BHUXPEBOM CMECHTENb, 6 - TOHKOCIOHHBIA OCBETIMTEIH
cuctemsl ASHUNBII-2; 7 - ckopslid GuiIbTp; 8 - BTOPHYHOE XJIOPHPOBAHICE,
9 - pesepByap uuctoit Boxsr, 10 - TpyOompoBox A MOJAYX YHCTOW BOJIBI
JUIS TPOMBIBKU (GUIbTpoB; 11 - TpyOOmpoBOA Ui yAalNCHHS OCaaKa U3
TOHKOCJIOHOTO OCBETIIUTENS U CKOPOTo (DMIIBTpa

104. B  Hacrosmem [locoOum  paccMaTpUBAKOTCS ~ BOMPOCHI
IIPOEKTUPOBAHUS TOJBKO CIEHU(DUUECKUX COOPYKEHHH, IpeIHa3HAueHHBIX
JUIl  OCBETJICHHMS BBICOKOMYTHBIX BOJA. IIpoeKkTHpoBaHHE OCTaJBHBIX
COOPYXEHUH Clie/lyeT MPOU3BOJUTH HA OOLIMX OCHOBAHHSX.

10.5. BomnozabopHoe COOpYKEHHE IMO3BOJSIET BBIACIUTH K3 BOIBI
3HAYUTENbHYI0 4YacTh B3BecH (1m0 30-50 %), B OCHOBHOM KpYIIHBIE €€
¢paknuu, 4To OoONerdaer ycioBUS pabOTBI OEperoBBIX COOPYKEHHH s
OCBETJICHUSI BOJABI M JUIT 00pabOTKKM COPOCHBIX BOJA M OcamkoB. biaromaps
MaJlol CKOPOCTH BXOJa BOJbl B BOZ03a0OpHOE COOpYXKEHHE YAaeTcs
n30eXaTh MMOTAaJaHus B HETO PHIOHI.

B otinume ot npuMeHsieMold B HACTOSIIIEE BPEMsI CXEMbI OUHCTKH BOJIBI C
panuaIbHBIMH OTCTOHHHMKAaMH, OOOpYJIOBaHHBIMH CKpeOKaMHu, B JTaHHOW
CXEME€ HET COOpy)KeHI/lﬁ C JABUWXYIIUMHCA YaCTAMHU, YTO YIPOUIACT HUX
YCTPOUCTBO U 3KCIUTYaTalHUIo.

10.6. Hecmotps Ha BBICOKYI0 3(QQEKTUBHOCTh BBIACICHUS B3BECH B
B0J103a00pe-oCcBeTIINTENe, Ha OEperoBble COOPYKEHHS MOXET IOCTYIaTh
BOJIa CO 3HAYUTENILHBIM cojepkanneM B3BecH (5—10 Twic. Mr/n u 6onee). B
CBSI3U C 3TUM OBLIO Pa3paboTaHO CHEUABHOE COOPYKEHHUE - TOHKOCTOMHBIN
ocseriutens cucteMbl ASHUHWBII-2, ciocoGHEII BOCIIpHHUMATE YKa3aHHBIE
Harpy3KH u 00ecTednBaTh JOCTATOUYHO BEICOKUH 3 ekt ounctku Boabl. s
MOJIHOW OYHCTKU JIOJDKHBI OBITh HCMOJB30BaHBl (DHIBTPHI, HMEIOIIHE
IPSI3EEMKYIO 3arpy3Ky, BHIIIOJIHEHHYIO U3 TaKUX (HILTPYIOIINX MaTepHalOB,
KakK ,HpO6.]'leHble HCOJINTBI, KEpAM3UT, TPAHOAUOPUT U T. II.

IJIABYYU BOJO3ABOP-OCBETJIUTEJb

10.7. IInaByuuii Bomo3abop-ocBeTIUTENS (UepT. 34) MpeacTaBiseT co0oi
MPSIMOYTOJBHYI0 B IUIAHE €MKOCTh 0€3 JOHHOW OCaJO4YHON dacTH,
000pyIOBaHHYIO HAKJIOHHBIMU TOHKOCJIOWHBIMH 3JIEMCHTAMH B BHJIC TAKETa
TpYOOK WIIM TJTACTHH (ITOJIOK).

Uepr. 34. [InaByunii B0103a00p-0CBETIUTENH

1 - o6oiiMa TOHKOCTIOWHBIX 3JIEMEHTOB; 2 - sIIEUCTasl pelIeTka; 3 - TOHKO-
CIIOHBIE AJIEMEHTHI; 4 - IMAPHUPHOE COENMHHUTEIBHOE YCTPOICTBO; 5
IUTaBydYasi HACOCHAsI CTAHIUSA; 6 - THOKOe COeAMHUTENHHOE YCTPOMCTBO; 7 -
KapMaH cOopa OCBETJICHHOH BOJBI; 8 - keynoba st cOopa OCBETIICHHOM
BOJBL, 9 - IIOHTOH

B noHHOIl wacTu ocBeTnMTENs K KpPOMKAM TOHKOCIOWHBIX KaHaJIOB
MPUKPEIVICHBl BEPTUKANbHBIE MONEPEYHbIC U TPOJOIbHBIE MEPEropoiKH,
oOpasyromue syencteie Onoku (peuietky). [InaByunii ocBeTIMTENbh CHAOXKEH
xKejobamu st cOopa OCBETIIEHHOH BOJBI, U3 KOTOPHIX OHA MOCTYIAeT B



COOpHBI KapMaH, COCAMHEHHBI C TIOMOMIbI0 THOKOH TpyOBl WK
LIAPHUPHOI'O YCTPOMCTBA CO BCACBhIBAIOILMMU JMHMUSIMMU IJIaBydyel HACOCHOM
cTaHnru. TOHKOCTIONWHBIH BOJ03a00P-OCBETIINTENh YACPKUBACTCA Ha IIIABY
Onaronaps NOHTOHY.

10.8. IIpemensHO jomycTUMasi IPOU3BOJMTEILHOCTh  IUIABYYErO
OCBETJIMTENS ONPEAENIAeTCS HUCXOAS W3 CJIEAYIOUIET0 COOTHOIIEHUS,
OTBEUAIOILETO ACHCTBYIOIIMM IPAaBUIAM OXPAHBbl MOBEPXHOCTHBIX BOJ OT
3arpsA3HEHUs] CTOUHBIMU BOJAMU:

w <5%, (37)
o
IIPU 3TOM

C. = COQO — COCBQOCB
3=
QO _QOCB

riae C, - KOHIEHTpaIHs B3BECH B BOJJOMCTOYHHKE TIOCIIE BOI03a00pa, /M

C, - KOHIICHTpAIKS B3BECH B BOJIOMCTOYHHKE, /m;

Qo - pacxo/ BOBI B BOAOMCTOYHHKE, M¥c;

Cyes - KOHIICHTpAITUS B3BECH B BOJIE, 3a0MpaeMoii Bog03a00poMm, v,

Qocs - KOJMYECTBO BOIBI, 3a0MpacMOil 3 BOJIOMCTOYHHKA, mc.

Hnsa pacuetoB BemmuuHy C,, ciemyer nmpuHEMaTh paBHOU 30-50 % C,.
KoHieHTpaiiu cieayer BeIpakaTh B I/M°, & pACXOJBI - B mc.

10.9. [Tnomans wiaBydero oceriurens F, M2, cienyeT ONpeaeiarh o

bopmyne

, (38)

Fop— (39)
3,6va coso
rae P - ko3 PuimeHT, yIuTHBAIONIHA TONIINHY TOHKOCIONHBIX 3JIEMEHTOB;
B = 1,1-1,4 B 3aBUCHMOCTH OT TOJIIUHBI CTEHOK TOHKOCIOWHBIX
KaHAaJIOB;
Q - IPOM3BOAUTEIBHOCTD IUIABYYETO OCBETIIUTEI, M/
Ol - YrOJI HAKJIOHA TOHKOCJIOMHBIX KaHanos, 45—60°;
Vip -~ KPHTHUYECKas CKOPOCTb JIBUKEHHS NMOTOKA B HAKIOHHBIX KaHAJaX,
MM/C:
Vip =K U, (40)

rae K - koaddurment, pasusrit 40-60;
U, - CKOpOCTh BbINancHUs B3Becw, mpuHuMmaemas 0,12-0,15 mwm/c (B
cootBercTBun co CHull 2.04.02-84).
10.10. IIpu pacueTe TOHKOCIOWHBIX 3JIEMEHTOB CICAYCT HCXOIUTHh U3
YCIIOBUIA:

|
m npuHUMaeTcst paBHbIM 15-20;

VenH
Re= —P <500, (41)
\%

rae |, H - coOTBeTCTBEHHO [UTHHA ¥ BBICOTA HAKIOHHBIX 3JIEMEHTOB, MM;
Re - gncio Peiinonnaca;
V - KHHEMaTH4ecKas BS3KOCTh BOJBI, 3aBHUCSINAs OT €€ TEMIICPaTypHI,
Mm2/c.

Beicory H cnenyer npuHuMaTh paBHOH 4-10 MM (mpeamouTuTesibHO 6-8
MM).

10.11. VcranaBnuBacMas B HHXKHEH YacTH BOJ03a00pa-OCBETIMTEINS
KpYIHOSYEUCTas penretka uMmeeT mpo3opsl 30x30 cm u BeicoTy 25—30 cMm.

Pemierka mpenoxpaHseT TOHKOCIONHBIC KaHAIbl U BBIPABHHBAET MOTOK
BOJIBI IIEpeJl BXOJIOM B HUX. PaccTosiHMe OT HHM3a penIeTKy 10 JHa BOJOEMa B
MecTe BOJ103a00pa JIOKHO ObITh HE MeHee 120 cM.

10.12, COop OCBEeTICHHOW BOABI LENECOOOPAa3HO OCYIIECTBIAThH
HOCPEJICTBOM eJI0OOB C TPEYroJibHBIMU BONOCIAHBaMH ¢ yriom o = 90°.
Paccrostane Mexay ocsmu skeno6os |, = 2,5-3,0 m. Iomepeunoe cedcHue
OJTHOTO kenoba F, M2, CleyeT OmpenesTh mo hopmyIe

Fa=—2— (42)

Nx Vi



rae Q - pacxoa Bojibl, OAaBaEMOil IUIABYYHM BOJI03a00POM-OCBETIUTENEM,
m/c;
Ny - 9ICII0 KeT000B;
Vi - CKOPOCTb JBIDKCHHUS BOJbI Ha BBIXOZE M3 xkenao0oB, paBHas 0,5-0,6
Mm/c.

Jlnst Bo03aGopoB Manoii mpou3BoAMTeTsHOCTH (10 10-15 Thic. MY/cyT)
cOOp OCBETJICHHOI BOABI MOXET OCYIIECTBISATHCS MEePUPEPUAHBIME HIIH
paauanbHeIME kenobamu. Jlias paBHOMEpHOro cOopa BOABI KenobaMu
paccrosHHe MEXKIYy BEPXOM TOHKOCIOWHBIX JJEMEHTOB M  HH30M
TPEYTrOJbHBIX BBIPE30B BOJOCIHBOB B jKeN00aX JOMKHO ObITh paBHBIM 35-50
CM.

10.13. Pa3HOoCTh OTMETOK ypPOBHEH BOABI B BOJOMCTOYHHKE W B COOPHOM
KapMaHe coctaBisieT 5—10 cm.

10.14. KoHCTpyKIHs ITOHTOHa IUIABYy4ero BO03a00pa-OTCTONHHMKA
JIOJDKHA 00ecIeunBaTh YCTOHYMBOCTh COOpYeHHs. [Ipu pacuere MOHTOHA
ClielyeT y4YHUTBIBaTh THAPOMOP(HOJIOrUYECKH PEXKHUM MOTOKA, BOJHOBBIC
KoJIeOaHUS U T.II.

TOHKOCJIOWHBIA OCBETJINTEJIb CUCTEMBI AsHUUBII-2

10.15. Toukocnoiineiii ocBetiutenb cuctembl ASHUUBII-2 (uept. 35)
IPEACTaBIsIET COOOM NMPSMOYrOJbHBIA MM KPYTJbI B IUIaHE pe3epByap ¢
OOKOBBIM HOJBOAIINM narpyoxkom-aud dpy3opom, 30HOHI
XJIONIbeOOpa30BaHUs, 30HOW OCBETIEHHUS, COJAEpXKALIed MaKeThl IIOCKUX
HAKJIOHHBIX  [ApajuIeJbHBIX IUIACTHH WIM  TpyOdYaThIX  3JIEMEHTOB,
YCTaHOBIEHHBIX TOA yrimoM 45—60° K TOpH30HTANM, >XKeI00aMu I
paccpeoTOUYSHHOTO OTBO/IA OCBETICHHON BOJIBI.

B 30He xiompeoOpa3oBaHUS YCTAHOBJICHA pEHIeTKa W3 CTaHIAPTHBIX
YTOJIKOB c BEPTHUKAIbHBIMH HaIPaBIIFOLIMMH IUIACTHHKaMHU,
HNEePICHAUKYJSIPHBIMH ~ OCH  BXOJHOTO IIOTOKA. YTOJIKOBBIE OJIEMEHTBHI
pacIioIoKeHbl Ha PABHOM PacCTOSHUU OJIMH OT JIPYroro 10 BCEMY CEUSHHIO
30HBI.

Juis cOopa ocaaka mpeJHa3HaueHa OCaJO4Has 4acTh pe3epByapa, u3
KOTOpOH 0CaJI0K OTBOJST B BOJOCTOK MIIM CUCTEMY 00paOOTKH OcajKa.

OcamouHass 4acTh O00OpyAyeTcs HANOpHBIM  TpPyOOIIPOBOIOM  C
HaKJIOHHBIMH HAaCaJKaMH JJIs HEMPEPbIBHOTO MJIM MEPHOIMYECKOTO Pa3MbIBa
IIIaMa B 0CaI0YHON YaCTH OCBETIIUTEI.

OcobenHocTs AU(pdy30pHOTro MOABOIA BOJIBI COCTOUT B TOM, YTO 4YacTh
B3BECH M3 IIOCTYNAIOIICH BOJABI Cpa3y BBINAJAaeT B OCAZOK M JIMIIb
ocTaBIIasics B3BECh BBHIJCISICTCS B 30HE OCBeTNIeHWs. bmaromaps atomy
COOPY)KEHHE MOXKET paboTaTh NPH OONBLIMX TPA3EBBIX HATPY3KAX.
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UYept. 35. ToHKOCHOMHEIH ocBeTHTeNb cucTeMbl A3HUBII-2

1 - muddysop mis moxsoma obOpabaTbiBaeMol BOABL, 2 - Kopmyc; 3
YTOJIKOBasl pelieTka; 4 - TOHKOCJIOWHBIE JJIEMEHTHI; 5 - xkenob aust coopa
OCBETJICHHOH BOJIBI; 6 - OcajouHast 4acTh; 7 - NaTpyOoOK JJIsl OTBOJA OCAJIKa;
8 - TpyOuaTas HaropHasi CHCTEMa JUIsl THAPOCMBIBA OCa/IKa

10.16. ITiomans ocBETIMUTENS CIEAYET ONPEACIATh UCXOS U3 YACIbHON
Harpy3ku §-12 Mg ma 1l m? paboyeii momam.

10.17. OGrmas BICOTA OCBETIMTEIS SABJISIETCS CyMMOM BBICOT OTHEIBHBIX
2JIEMEHTOB, IMOKa3aHHBIX Ha 4epT. 35. OObIYHO OHA paBHA 5—6 M.

10.18. HuxHsist 4aCTh OCBETIIUTEINS HMEET HAKIOHHbBIE CTEHKHU IO YTIIOM
o 45° k ropuwzoHTanmu. Jlis ocBeTnauTeNned IUTOMAIpI0 CBbIme 20 Ve
esrecoodpa3sHo ImpeaycMaTpuBaTh Yrojl HaKIOHa CTeHOK 15—20°, Ho mpH
9TOM CJIEAYET MPOCKTHPOBATH HAMOPHYIO CHCTEMY THAPABIHYECKOIO CMbIBA
ocajka.

10.19. BricoTa koHm4eckoi yactu Hy, M, onpenensercs mo Gpopmyiie

Hl = tg Oy (B - dl) ’ (43)

IJe 0. — YTroJI HAKJIOHA CTEHKH K TOPHU30HTaIbHON IIIOCKOCTH, Ipal;
B — mmpuHa ocBeTnuTes, M;
dy — nuameTp cOPOCHOH TPYOBI, M.

BricoTa oT koHMUecKkoi yacTu 0 ocu auddysopa Hy, M, paBHa:
D
H220,5tgaﬂB+7°. (44)

TI€ O, - YroJ packpeiTus auddysopa, pasHsiit 8-14° ;



D, - tnameTp BBIXOAHOTO ydacTka Auddy3opa, M.

10.20. [uamerp noasomsmiero tpybomnposoaa d x auddysopy ciaemyer
OTpeNeNIATh TPU CKOPOCTH TOTOKa B HeM, paBHO#M 1,2 m/c. Paccrosaue
mexny aubdyszopamu 2,5-3 M. duuna muddyszopa | ompenpensiercs

1
OTHOIIICHHEM E: 4-6. JIlmametp BBIXOMHOTO ydacTtka muddysopa D, M,

cleyeT OnpenesaTh mo hopmyie
Do=d+2l;tg a;. (45)

10.21. Beicota ot ocu muddysopa g0 yroiakoBoii pemerku H;, M, paBHa:
D
H, =T°+ kqB+0,5tgo ;B , (46)

rae Ky —koadduruent, pasusiii 0,07—0,15.
10.22. BricoTa yroaxoBoii pemetka Hy, M, onpeneisiercs mo Gopmyiie

H,=0,56 k, D, + 0,71 €, (47)

rae K, — koah¢unuenr, papusiii 1,2—1,5;
€ - KOHCTPYKTHUBHBIN pazmep yroiakos - 100—200 mm.
PaccTostHre MeKIy KPOMKaMU YTOJIKOB OTPEACIISIOT o hopmyIie

I :%—1,41e . (48)

10.23. PacueTHO-KOHCTPYKTHBHBIC TTAPAMETPhl TOHKOCIOWHBIX KaHAJIOB U
CHCTEMY OTBOISALIMX JKEJIOOOB CIIEAyeT ONpefeNIiTh M3  YCIOBHIA,
NPUBEACHHBIX BBINIE U IUIABY4ero OTCTOHHHKA. CKOPOCTh BBINAIEHHS
B3BeCH IIpH »ToM ciexyer mnpuHAMath 0,5—0,6 MM/c, a 3HadeHHE
ko3¢ durmenta kK 8 hpopmye (40) paBabiM 5-8.

OOmass mnorepss Hamopa B ocBeriurene cuctembl  A3HUMBII-2
cocrasnger 20-25 cm.

10.24. CoOpoc ocagka cienyeT INpeaycMaTpuBaTh 0€3 BBIKIIOYCHUS
ocernurens. Ilepron paboTel Mexay cOpocaMum oOcajika M CPEIHIO
KOHIIEHTPALMIO YIDIOTHEHHOTO OCajKa CIEYET ONpPENEeNsATh B COOTBETCTBHH
co CHull 2.04.02-84.

11. YCTAHOBKMN U151 OBE3XXEJIESUBAHU A ITOA3EMHBIX BO/]
METOJIOM BOJOBO3AYHIIHOI'O ®UJIbTPOBAHU A*

! Crexryer npuMeHsITS B SKCIIEPHMEHTATLHOM MOPSIKE.

CYIIHOCTb METOJJIA 1 OBJIACTh ITPUMEHEHU A

11.1. Meron  BOIOBO3AYWIHOTO  (PUIBTPOBAaHHSI ~ OTHOCHUTCA K
Oe3peareHTHBIM MeToJlaM 00e3)KeIe3MBaHMs MOJA3EMHBIX BOJ, MPH KOTOPBIX
OKHCJICHHE JKeJle3a, HaxoasIIerocst B OMkapOOHaTHOH (opMe, IPOUCXOIUT C
TIOMOIIBIO KUCIOPO/a BO3yXa.

11.2. Tlpu npUMEHEHWH JAHHOTO METOJa BOAOBO3IYIIHYIO CMECh
GWIBTPYIOT Ha HAIIOPHOHW YCTAQHOBKE Yepe3 HE3aTOIUICHHYIO 3EPHHUCTYIO
3arpysKy.

OIHOBPEMEHHO ¢ O0Oe3KeNe3MBAaHUEM BOJBI IPOUCXOMUT YHAJICHUE
PaCTBOPEHHBIX B Heil ra30B (YIJIEKHUCIIOT0, CEPOBOAOPOIA U JIp.).

11.3. Ienecoobpa3HoCcTh HCIIOJIB30BAHUSA JIAaHHOTO MeToza
YCTAHABIMBAIOT HA OCHOBAaHWH [IAHHBIX, TIONYYEHHBIX B pe3ylbTaTe
poOHOTO 00€3KeNe3UBaHUsI, IIPOBEICHHOTO HENOCPEICTBEHHO Yy HCTOYHUKA
BojocHabkenus (cm. mir. 11.18— 11.20).

Jlis mpenBapUTENbHOTO BBIOOpa METOAA KauyecTBO HCXOJHOM BOJBI
JIOJDKHO ~ COOTBETCTBOBaTh  CIEIYIOIIMM  MOKa3aTeIsiM:  coJiepiKaHHe
OukapOoHaTHOrO kene3a (oOmiero) - He Oojee 5 M/, B TOM YHCIE
IByXBaJeHTHOTO - He MeHee 80 %; yrimekucioro rasa - He Oonee 80 mr/m,
cepoBonopona He Oonee 3 mr/i; pH - He MeHee 6,5; menoYHoCTh cBhIIe 1 +

2+

28

mr/i Os.

, MI-OKB/JI; TIEDMaHTaHaTHasi OKHCIsieMocTh He 6onee (0,15 Fe?* + 5)




11.4. TlpumeHeHHWe HACTOSIIECH TEXHOJOTHH IEIIECOO0PAa3HO TIIABHBIM
o0Opa3oM g HEOOJBPIIMX YCTaHOBOK HPOM3BOIUTEIBHOCTBIO IO 2-3 TEHIC.
M/CyT, OONBIIEeH NPON3BOAUTENFHOCTRI0O — TIPH HAIWYAN TEXHUKO-
HKOHOMHYECKHX 000CHOBaHH.

11.5. OcoOeHHOCTSIME METOJAa SIBIISIOTCS BBICOKAs TPI3€EMKOCTb
¢GwIbTpyIOIEH 3arpy3kKd M OTCYTCTBHE OOpaTHOW TNPOMBIBKH, a TaKXke
BO3MOKHOCTh HCIIOJIb30BAHHUS JJISL 3arPY3KH pa3IMYHbIX MaTepuaioB. Ilpu
3TOM MPOJOJKUTEIBHOCTh (DUIBTPOIIUKIIA COCTABIISCT HECKOJIBKO MECSIICB U
3aBHCHUT OT COJICP)KAHHMSI JKEJIe3a B UCXOIHOU BOJIC, CKOPOCTH (PIIBTPOBAHUS
1 TIapaMeTpOB 3arpy3KH.

B kauectBe QMIBTpYyIOMIEH 3arpy3KH MOTYT MCIIOIB30BAaTHCS KBAPIEBBIH
TIECOK, APOOIICHBIN KepaM3UT, KUPIIHY, aHTPAIUT, TPABHHA U JIp.

B XO3AHCTBEHHO-IMTHEBOM  BOJOCHAOKEHWH Ha  IPUMECHIEMYIO
GUIBTPYIOMIYIO 3arpy3Ky HEOOXOMMMO WMeTh paspemeHne MuH3apaBa
COIO3HOH PEeCITyOINKH.

Bpems 3apsakn GuiIbTpyrOLei 3arpy3kd HE3HAYUTENBHO M COCTABIISIET
1—10 4, mocie yero obecreynBacTCs CTa0MIIbHAs PabOTa yCTAaHOBKH B
TeueHHE BCEro (puibTpouurKIia.

TEXHOJIOTUYECKAS CXEMA U COCTAB COOPYXXEHUA

11.6. B cocraB ycTaHOBKM BXOJIST HaIOpPHBIE (QUIBTPHI, KOMIIPECCOPHI
WIN BO3IAYXOJYBHBIC arperatbl, a TaKXe HEOOXOJUMBIE I10JICOOHO-
BCIIOMOTATEJIbHBIE IIOMENICHHS B COOTBETCTBHHM C  JCHCTBYIOIIMMH
HOpMaTHBaMH.

11.7. TIpouecc obe3xkenC3UBAHMS OCYIIECTBISIETCS 0 CICIYIOMCH CXeme
(cm. gepr. 36):

HCXOJHAsl BOJA OT CKBAXKHH ITOJIaeTCs B CMECHTENb ¢ Pa30OphI3rUBaTeseM,
HAXOMAIIMIACS B BEPXHEW 4YacTH HAMOPHOTO (GUIbTpa, Tyda Ke MoJaeTcs
CKaThIN BO3MYX OT KOMIPECCOPOB WITH BO3AYXOAYBHBIC arperathl;

B CMecuTeJe BoOJa IEpPEMEIIMBAeTCs C BO3AYXOM, pPaBHOMEPHO
pacmpesenssicb 1O  TOBEPXHOCTH  (WIBTPYIOIIEH  3arpy3kd, 3aTeM
¢bubTpyeTcs.

ITocne ¢unbTpoBaHust BoJa OTBOJAMTCS K TOTPEOUTENSIM, a BO3AYX
cOpaceIBaeTcs B aTMochepy.

Py vjrwmwl 2

Yepr. 36. [IpunanunuansHas cxema 00e3Kee3uBaHrs BOJABI METOIOM
BOJIOBO3IYLITHOTO (DHIIBTPOBAHHUS

1 - ckBaxuHa; 2 - cOpoC BO31yXa; 3 - HAMOPHBINA QUIBTP; 4 - KOMIIpeccop; S -
oJ1a4a BOJIbI HOTPEOUTEIIO

PACUYETHBIE ITAPAMETPEI COOPYXXEHUIA
N NX KOHCTPYKTUBHBIE OCOBEHHOCTHU

11.8. [nomams puistpos F, M2 onpenensior mo Gopmyie
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Fas (49)

rae Q - IPOM3BOAUTENHHOCTD YCTAHOBKH, M/CYT;
T - mpoaOWKUTENTFHOCTh PabOTHI yCTaHOBKH, IPUHUMaeMas He Gojee 22
Y C y4eToM ykazanuii . 11.17;
V - IPUHSATAs CKOPOCTh (DUIILTPOBAHHMS, M/U.
CxopocTh (pribTpoBaHUS MPUHUMAIOT 6-20 M/4 ¢ y4eToM cofep KaHus
JKejlesa B HCXONHOW BOJIE W NPONOIDKATEIFHOCTH (PUIBTPOLMKIA B
COOTBETCTBUH C HOMOTpaMMoii (depTt. 37).
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Yeprt. 37. HoMorpamma 3aBUCUMOCTH TIPOAOKATEIHFHOCTH (DUITHTPOITHKIIA
OT UCXOHOTO COIEP KaHMUs JKene3a U CKOPOCTH (MIIbTPOBAHHS

11.9. Yucno ¢unbTpoB AOMKHO ObITh He MeHee nBYX. OmuH GUILTP
JIOITYCKACTCS JUIsl YCTAHOBOK IIPOHM3BOANTENHHOCTEIO 10 1000 M/cyT.

11.10. Ans xIMMaTHYECKUX PAiOHOB C PACUCTHOM 3UMHEH TEMIIepaTypoit
Bo3/1yxa He Hwke MuHyc 30 °C pmomyckaercs pasMelleHHe (QUIbTPOB BHE
3JIaHUSL.

11.11. KoHCTPYKTUBHO (UIBTP COCTOUT U3 METAIUIMYECKOTO KOpITyca, B
BEPXHEH YacTH KOTOPOTO pACIIOJIOKEHBI CMECHTENb M Pa30pbhI3TUBAOLICE
YCTPOMCTBO, B HIDKHEH 4YacTW — peEIIeTKa Uil TOANCPKaHMsS 3arpy3Ku B
HE3aTOIJICHHOM COCTOSIHMHM; [MOJ] PEMIETKONH YCTaHOBIIEH IOTUIABKOBBIN
CTabMIM3aTOp YPOBHS BOJBI. M3 HIDKHEH JacTH Kopiryca (GUIbTpa BEIBEICHBI
BOJIOOTBOJISIINH ¥ BO3AYXOOTBOISAIINH TPyOOIPOBO/IBL.

IIpuwmedanune Yeprexun QmwibTpa u cTabmnmzaropa ypoBHS
paspaboransl L THUUDII naxeHepHOro 000py10BaHUs.

Jnst pa3OpbI3ruBaHusl BOJBI MOTYT MPUMEHSATHCS OPOCHTENH ICHHBIC
npen-uepusie OI1/-3 u OI1/1-3,5.

11.12. Bricota QuibTpyMOLEeH 3arpy3kud NIpUHUMaeTcs paBHOH 1,6 M.
JlonyckaeTcst yBeNMYECHHE BBICOTBI 3arpy3kd A0 2 M HCXOAd U3
KOHCTPYKTHBHBIX BO3MOXHOCTEH (QUIBTPOB.

11.13. T'paHynoMeTpuyecKuil COCTaB 3arpy3KH MPUHUMACTCS C Y4ETOM
COJIepIKaHMUs Kejle3a B UCXOHOM BO/Ie U IPUHATON CKOPOCTH (DUIHTPOBAHHS
(o geprt. 38).

Jlyist yBenu4eHHs TPsS3eeMKOCTH 3arpy3ka MPUHHMAeTCsi ¢ yObIBaromien
KpYIHOCTBIO (pakuuii (B HampaBICHWH CBepXy BHHU3). IIpm 3TOM
PEKOMEHAYETCs pa3AessaTh OO0 BEICOTY 3arpy3KH Ha 3-4 ciosi pa3nu4HON
KPYIHOCTH.
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Yepr. 38. Homorpamma Jutst onpeieNieHust SKBUBaJIEHTHOTO AUaMeTpa
3epeH 3arpy3Ku

Feosw - MCXOHOE CoJepkaHue xene3a B Boje; H - opauHaTta mosst HEHTPOB
MO BBICOTE CJIOS 3arpy3KH; V - HIKaga ckopoctu (uibTpoBanus; d, - mkana
SKBUBAJICHTHOTO JMAMETpPa 3epeH 3arpy3Ku

Ha uepr. 38 npuBeneH npumep ONpeesieHUs] ONTHUMAIbHON KPYIMHOCTH
3arpysku d, A71st ciost ToammHON 1,0 M TPy HCXOHOM COJICpPIKaHUH JKelie3a B
BoJie 4 Mr/1, ckopocTd puiabTpoBanus 8 M/u; d, cocTaBui 2,9 MM.

11.14. TIpowW3BOAWTEIPHOCTH KOMIIPECCOPOB WJIM  BO3AYXOMYBHBIX
arperaTtoB OIpeJeNseTcss U3 HeoOXOIUMOCTH OOECHEeYeHUS] OTHOIICHHS
KOJIMYECTBA I0JIABAEMOT0 BO3/lyXa K KOJIMYECTBY 00padaThiBaeMOi BOIBI 3 :
1, a HEOOXOAMMBI HANOP PACCYMTHIBACTCS HCXOMAS U3 HEOOXOIUMOrO
JABJICHUS BOJBI MOCTC (HIBTPOB B 3aBUCHMOCTUA OT IPHHATOW CXEMBI
BOJIOCHA0KEHUSI 00BECKTa (C ONHHUM MOJBEMOM, C IBYMS IMOABEMAMH, C
pe3epByapamu, BOJIOHAIOPHOM OarrHel u T. 1.).

11.15. B cocraBe YCTaHOBKM HEOOXOIMMO MPEIyCMATPUBATh OIUH
pe3epBHBIN KOMITpeccop (BO3AyXOAYBHBIN arperar).

11.16. ®uibTphI CileAyET BHIKIOYATH HA PETCHEPALMIO TIPH JOCTHKCHUH
npenensHON notepu Hamopa 10-12 M. Perenepanuro unsTpyromieit 3arpy3ku
cienyet npon3BoAuTh 10%-HBIM pacTBOPOM COJISTHOHM KHCIIOTHI B TeUeHHe 24
Y C MOCJIENYyIOIIEH MPOMBIBKOM BOIOM. BMmecTo pereHepaunu JomyckaeTcs
3aMeHa OTPAOOTAHHOM 3arpy3KU HOBBIM (DMIIbTPYIOIIIUM MAaTEPUATIOM.

11.17. Tlpu KpyrJIOCyTOYHOH SKCIUTyaTallMd YCTaHOBOK HEOOXOIMMO
yepe3 Kaxple 22 9 MPOU3BOANTE MPOIYBKY (QHIBTPOB BO3AYXOM B TCUCHHE
2 4, Ha 3TOT MEPHUO/T IT0/1a4a BOJBI MPEKPAIIACTCSI.

Ilepen  myckom  ¢uibTpa B JIKCIUTyaTallMi0  MPOU3BOAUTCS
00e33apakuBaHUE 3arpy3Kd XJIOPHOW W3BECThIO (XJIODHOW BOJOW) mpHU
KOHIIEHTpauuu xiopa 50 MI/m u BpeMeHH KOHTakTa 24 4. 3aTeM ClieayeT
MIPOMBIBKA (DPHIIETPA BOJIOM.

METOJJUKA ITPOBHOI'O OBE3XXEJIE3UBAHU A

11.18. IIpobuoe o0Oe3xene3MBAHUE  METOAOM  BOJOBO3IYIIHOTO
(GUIHTPOBAHUS IPOU3BOIUTCS C IEJIBIO ONPEIENICHHs] BO3MOXKXHOCTH OYHCTKH
BOJIBI IAHHOTO Ka4eCTBA U OCHOBHBIX TEXHOJIOTUYECKUX MapaMeTpoB PabOThI
YCTAaHOBKHM (CKOpOCTH (DMIIBTPOBAHMSI, TPaHYJIOMETPUYECKOTO COCTaBa,
BBICOTBI M MaTepualia 3arpy3kd, BpeMcHH (QWIBTPOIMKIA ¥ CTCICHU
ylIaneHus ra3oB). Bce pabOTHI BRIOTHSIOTCS HA JCHCTBYIOIICH CKBaXKUHE.

11.19. IIpoOHOEe 00e3xKEeNCIUBAHIE OCYIIECTBISAIOT CICAYIOIIAM 00pa3oM:
HA OCHOBaHHH NPEIABAPUTEIHHBIX aHATU30B UCXOIHOW BOJBI B 3aBUCHMOCTHU
OT COJEpKaHUS Kelie3a 1Mo HoMorpaMMaM (cM. depT. 37 u 38) ompenensroT
IPaHyJIOMETPUYECKUI COCTAB 3arpy3KU M 33Jal0T CKOPOCTh (DMIIbTPOBAHHMS;

B KayecTBE 3arpy3ku OepyT Marepualibl, KOTOPbIC HeAeHHUIUTHBI IS
JAHHOW MECTHOCTH M pa3pellieHbl K HCIOJb30BAHUIO B BOJOOYUCTHBIX
COOPYKEHHSIX CAHUTAPHBIMU OPTraHaMH.

HccrenoBanust MpoM3BOAAT Ha Monaenu GuibTpa auamerpom 100—200
MM © BbeICOTOH 2—2.5 M. Mogens pgomkHa OBITE 000pyIOBaHA



KOMIIPECCOPOM, Pa3OpBI3rHBAIOIINM YCTPOWCTBOM H  HU3MEPHUTEIbHBIMU
npubopamu. B Hee 3arpyxaroT QMIBTPYIOIINH MaTepuan oO0meil BBICOTON
140 cM ¢ pacdeTHBIM IpaHyJIOMETPUIECKAM COCTaBOM (4epT. 39).

Yepr. 39. DkcriepuMeHTaIbHAS YCTAaHOBKA JJISI 00€3KEeIe3MBAHS BOIBI

1 - xopmyc ¢mibTpa; 2 - 3epHUCTASI 3arpy3Ka; 3 - TpyOOIPOBO IS MOAAYH
Boabl; 4 - pacxomomep; 5 - MaHOMETpHI; 6 - pa3OpeBruBarenb;, 7 -
TpyOOITpOBOA JUIsl MOJa4u BO3ayXa; 8 - poramerp; 9 - TpexxomoBoii kpaH; 10
- xomripeccop; 11 - npodoordopHuky; 12 - MepHbIi Oak; 13 - TpybomnpoBos
Uit copoca ¢unbrpara; 14 - TpybompoBoa s oTBoja ¢uibrpata; 15 -
MO Iep’KUBAIOIIas ceTKa; 16 - BO3yX00TBOA

B xopnyce ¢uibTpa pasmenieHsl pa3OpbI3ruBaTelb, 3€pHUCTAs 3arpy3Ka,
KOTOPYIO IMOJJIEPKHUBACT ceTKa. BO3MyX0BOI pacmoiokeH B HIKHEH dacTh
Kopmyca. B kopmyce m Ha TpyOONIpOBOJax yCTaHOBICHBI MaHOMETPHI LIS
MU3MEPEHNUs IaBJICHHUS BOIBI M Bo3nyxa. KommuecTBo Bo3myxa, momaBaeMoro
KOMIIPECCOPOM, PErylHpyeTcs TPEXXOJOBBIM KpPaHOM U  H3MepseTcs
potameTpoM. [yt otOGopa mpod BOABI M W3MEPEHHMS AABICHHS IO BHICOTE
3arpy3KH B KOpPITyce€ YCTaHOBIEHBI MpoO0oTOOpHMKH. Pacxom Boasl
OTpeJiesIsieTCsl MEpHBIM 0akoM, a o0liee KOJMYECTBO BOJBI, MPOIICALIeH
Yyepe3 yCTaHOBKY 3a BECh MEpHOJ| paboThl, (PUKCUPYETCS PaCXOIOMEPOM.
OuipTpaT €3 BOJOMEpPHOro Oaka MO TPYOONpPOBOAY COpachiBalOT B
KaHaJIM3aLHIo.

11.20. Ilocne MOHTaka W HaJaJKd YCTaHOBKH IPOM3BOIAT €€ IIyCK.
Ilepast mopumst ¢wibTpara B Teuenune 10-15 mMuH cOpachiBaercs, 3aTeM
oTOupaetcs mpoba Ha XuMIdecKuil ananms. [locenyromniie mpoosl 0TONparOT



yepe3 kKaxasle 1-2 4. Korma pexxum paOOThI yCTaHOBKH CTaOWIM3HPYETCH,
mpoby MOXHO Opatb depe3 4-6 4, KaxIblii pa3 (QUKCHUpPYS pacxoj] BOJEI,
CKOpPOCTh  (DMIIBTPOBaHHSI, COOTHOIICHHE «BOJa—BO3AYyX», [OKa3aHHE
MaHOMeTpoB. [lomydeHHBIC pE3yNbTaThl AHAJIHM30B U JIPYTHE TOKa3aTeid
3aHOCAT B JKypHAJI HAOJIFOICHHIA.

12. OYUCTKA BOABI OT CEPOBOJOPOJA

12.1. JInst O4MCTKU BOABI OT CEPOBOJOPOAA pa3paboTaHbl adpallOHHBIH,
XUMHUUYECKUH 1 OMOXMMHUYECKUH METOIBI.

ADPAITMOHHBIN METOJT

12.2. AospanuoHHBII METOA yOAJICHHS CEPOBOAOPOIA HOIYCKACTCS
NPUMEHATh  TPH  COACPXKAHUM  CepoBojJopoma A0 3 MI/m |
MIPOU3BOIUTEIFHOCTH YCTaHOBKHI 10500Mm%/cyT.

VYnanenue cepoBojopoja  aj’pauuedl  ClelyeT  OCYLIECTBISATh B
JierazaTopax ¢ JIepeBSIHHOM XOpI0BON HACaAKOH (TpaupHIX) .

TexHonormyeckue mapaMeTpsl paboOTBHl  JEera3aToOpOB  OMPENEINSIOT
pacueTom.

JIs mpenBapuTEIBHOM OICHKH CIICAYEeT MPUHUMATh HATPY3Ky paBHO# 30
M*/(M%4) Ha TpammpHIO, pacxon Bosgyxa - 30 M° Ha | M°, BBICOTY ciosi
HACaJKu - 3 M.

O¢ddexTuBHOCTS yAaJCHUS CEpPOBOIOPOJA TPHU ad’palddl  BOJBI B
Jerazaropax D 3aBUCHT OT ee pH W He MpeBbIIACT 3HAYCHUN, YKA3aHHBIX B
Tabm. 15.

Tabmuma 15
pH 6,0 6,5 7,0 7,5
9, % 90 80 60 40

12.3. [era3aTopbl cleAyeT pacmojaraTb Ha OTKPBITOM BO3JyXE HIIU B
momemnieHnd.  CepoBOMOpPOJ  TOKCHYEH, TIPH  KOHICHTPAIMH CMECH
cepoBosopoaa ¢ Bo3nyxoM 4,3-46 % B3pBHIBOOMACEH, [TOITOMY ITOMEUICHHUS
JIETa3aTopoB cieayeT 000pyI0BaTh IPUTOYHO-BEITSKHON BEHTHILAIMEH ¢ 12-
KpaTHBIM 0OMEHOM BO31yXa.

XAMUYECKUI METO/]

12.4. Xumuueckuii METOH OYHUCTKH BOJABI OT CEPOBOAOPOAA CIICAYCT
MPUMEHSATH TPH COAEPKAHUH cepoBoopoaa 0 10 Mr/n. MeToa ocHOBaH Ha
PEareHTHOM OKHCIICHUU CEPOBOJIOPOIa, KOATYISAIMHA U (PUIBTPOBAHUH Yepe3
CKOpBbIE (QUIIBTPHI.

125. Jlns  OKHCIEHHs  CEPOBOJOPOJA MNPUMEHSIOT — XJIOp WK
XJIOPCOJIEPIKAIINE OKUCIHMTENH, O30H, I[I€PMAHraHaT Kallks, a TakKkxke
IMEKTPOXUMHUUECKHUI METOI.

J103b1 OKUCTHTENEH U Peo0alatolie MPOAYKThl PEaKIUK IPUBEACHBI B
Tabu. 16.

Tabmuma 16
Pearent Jlo3a pearenrTa, IIpeobnanatomue
Mr Ha | Mr cepoBozopoza TIPOAYKTHI pEaKIINU

Xnop 5 Cepa

8,4 Cynbshatsl
O30H 1,4 Cepa

1,9 Cynbdarst
IlepmaHranat xamust 3 Cepa

6,2 Cynbdarst

HpI/I OIpCACIICHNN 06III€F0 pacxoga peaFeHTOB'OKI/ICHI/ITGHCﬁ JUJIsL
06pa6OTKI/I BO/JIbI HeO6XOL[I/IMO YUYUTBIBATHh UX n0Tpe6neHHe TaKKe ApyruMu




(KpoMe  CepoBOIOpPOJA)  OKUCIAIOIIUMHUCSH  COEIUHEHHSIMH, KOTOPBIE
HaXOZIATCS B BOJIE.

12.6. Pacmpenenureas W CMECHTEIH PEArcHTOB C BOIOW CIICAyeT
NPUMEHATh 3aKpbIToro tuma (cM. pasa. 1). Ouibtpbl HEOOXOAUMO
MPOEKTUPOBATH C BOJOBO3YIIHOM MPOMBIBKOW, IPUHUMAS 03y KOATyJISTHTa
HA OCHOBAHUH OIMBITHBIX OmpejencHuii. OpUEHTUPOBOYHO OHA MOXET ObITh
npussita 25—30 Mr/i1 o 6€3B0IHOMY CEPHOKHCIIOMY ATIOMHUHUIO.

BUOXUMUWYECKHI METOT*
1CJICI[y€T MNPUMCHATH B SOKCIICPHUMCHTAJILHOM IOPAAKE.

12.7. Merox OYHCTKM BOABI OT CEPOBOAOPOAa B  PEaKTOPE
OMOXMMHUYECKOTO OKHCIICHHS OCHOBaH HA MCIOJIb30BAHUH TJIAaBHBIM 00pa3oM
THOHOBBIX Oaktepuii Thiobacillus thioparus.

12.8. B peakrope OHOXMMHYECKOIO OKHCJICHHS HCXOTHAs BOIA
MPOIYCKAaeTCs CHHU3Y BBEPX 4Yepe3 3aTOIUICHHYIO 3EPHHUCTYIO 3arpy3Ky Hu
6apboTHpyeTCsT BO3AYyXOM, B pe3ynbTaTe depe3 1—3 Hemenmm Ha 3arpyske
PAa3BUBAIOTCS MHUKPOOPTaHU3MBI, OKHCIISIONIUE CEPOBOJOPON O CEphl H
cynb(haToB. YBEIUYCHUE MPOIODKUTECIBHOCTH M WHTCHCHUBHOCTH a’palliu
BEJCT K CHIDKCHHIO B COCTaBE MPOJYKTOB PEAKIUU COJACPIKAHHS CEPhl U
YBEIUYCHUIO KOHIICHTPAINU CYIb(ATOB.

B cocraB ouuctHoit ycranoBku BxomaT (uept. 40): peakTop
OMOXMMHUYECKOTO OKHCJICHHS; BO3JYXOIyBHBbIE arperatbl (GHUIbTPaMHU IS
OUYHUCTKH BO3/yXa, MOJABAEMOr0 B PEAKTOP OMOXUMHUYECKOT'O OKHCIICHHUS;
0a4oKk sl TPHUTOTOBJICHHST pacTBOpa OHOTEHHOTO KOMIIOHEHTa —
tpunonudochara HATpHs; CKOpbie (QUIBTPBI. PeakTopbl pacronararT BHE
3[IaHUs, IPEAYCMAaTPUBast CHICUATBLHBIC MEPOIIPUATHS IPOTUB 3aMEP3aHUsI, a
TaKKe MPOTHUB 3ara30BAHHOCTH KOJIOALEB U KOJICKTOPOB.

7
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Uepr. 40. CoopykeHHs TSl YAAIESHUS MapraHIiia U3 BOJIbI
OMOXMMHUYECKHM METOJI0M

1 - peakTop OMOXUMHUYECKOTO OKHCIEHHS; 2 - 0a4OK JJIs MPUTOTOBICHUS
pactBopa Tpunonudocdara HaTpuUs; 3 - CKOPBIN GIIBTP; 4 - BO3AYXOIyBHBIE
arperatsl ¢ QUIbTpaMH JUJISI OYMCTKH BO3/LyXa

12,9. Meron crnepyer HpUMEHATH NpH TeMmueparype Boisl 6-30 °C,
o01em coaep)xaHuu cepoBogoposa 10 50 Mr/i, sxese3a JBYyXBaJIEHTHOTO - JI0
0,3 mr/n, pH ucxomnoit Boasl - 7-9. D(h(PEeKTHBHOCTH OYMCTKH BOJBI OT
cepoBoIopo/Ia nocie ee 00paboTKu B peakTopax U GpuibTpax cocrasiser 95-
99%.

12.10. B ciyuae OYUCTKH OT CEPOBOJIOPOJIA MOA3EMHBIX HITH APCHAXKHBIX
BOJ, MYTHOCTH KOTOPBIX NpEBHIIaeT 15 MI/I, Tepex peakTopoM
OMOXMMHYECKOTO OKHCICHUS HEOOXOIMMO YCTPauBaTb COOPYKEHHUS [UIS
OCBETJICHHS BOJIBI C IIENBIO MPEAOTBPAILCHHUS 3aCOPEHUS PACTIPEASIUTEIILHON
CHCTEMBI U 3ePHUCTOH 3arpy3KH peaxkTopa.

12.11. Heo6x0mumMoCTh (GUIBTPOBAHUS BOIBI, MPOLICIIICH Y€Pe3 PEaKTop
OMOXMMHYECKOTO OKHCIICHHMS, BBUICHSAETCS B PE3yJbTaTe TEXHOJOTMYECKUX
n3bickaHud. DUIbTPOBaHUE NPENyCMAaTPUBACTCS, €CIM MYTHOCTH BOJIBI,
NpeHa3HaYeHHON JJIsl IMThEBBIX LEJIeH, Mocie peakTopa OHOXUMHYECKOTO



OKHCJICHHS TpeBbIaeT 1,5 Mr/in. OuiIbTpsl ClieyeT MPUMEHSTH C 3arpy3Koit
kpymHOcThi0 0,7—1,6 MM m BeIcOTOM cnos 1,5—2 wm. IIpoextupoBanme
(GMIBTPOB HAIUIEKUT OCYIIECTBIATH B cooTBeTcTBUH co CHuII 2.04.02-84.

12,12, B Tex cayuasx, korza (uIbTpoBaHHE O€3 KOaryisnuu He
o0ecrieunBaeT OYUCTKY BOABI OT aKTHBHOTO HMJIa, 00pa3yIoIerocsi B peakTope
OMOXMMHYECKOTO  OKHCJICHMs, Tepe]  (QUIbTpaMd  BOAY  CleIyeT
o0OpabatbIBaTh KoaryissHToM. [locie GUIbTPOB HAJIEKUT MPETyCMaTpUBATh
XJIOpUPOBaHUE BOABI J1030H, paBHOW 2—3 wmr/in. IIpombiBKa (HIBTPOB —
BOJIOBO3/1yIITHASI.

12.13. TIpomsIBHBIE BOABI (PHIBTPOB IOCIEC 00PaOOTKH MX KOAryJISTHTOM
win (QIOKYJISHTOM W OTCTAaMBAHUS ILIEIECO00pa3HO BO3BpAIIaTh B PEAKTOP
OMOXMMHUYECKOTO OKHCJIEHHS. [IpOoJOImKUTENPHOCTD OTCTANBAHMS BOJBI —
He MeHee 5 4. [IpoMBIBHBIE BOIBI MOTYT COJEPKaTh I'MIPOKCUA aTIOMUHHSA
(wnm Kemnesa), aKTUBHBIM W M KOJUIOWAHYIO cepy. IIpoMbIBHBIE BOIBI HE
COJepKaT BEIECTB, KOTOpPBIE INPEMATCTBOBANIN OBl COpPOCY 3THX BOJ WIH
BBITIABILIETO U3 HUX OCAJIKa B CETh XO35MCTBEHHO-(EeKaIbHOW KaHAIN3aIHH.

12,14, Tlpu pH 7—9 npoucXOOUT HWHTEHCHBHOE IIOIJIOLICHUE
mukpoopranusmamu Thiobacillus thioparus pacteoperHoro cepoBomopoaa u3
Boabl. [Ipu pH oOpaboTaHHON BOIBI CBEINE 7,5 W OOIIEM COICpKAHUU
cepoBoJopojla B HUCXOAHOHM Bome g0 20 Mr/n  mociie  pa3BUTHA
MHUKPOOPraHM3MOB (2KTMBHOTO WJIa) Ha IOBEPXHOCTH 3arpy3ku He
MIPOMCXOIUT 3arpsi3HEHUS] OKPYXKAIOIIEH cpelbl BHIOpOCAMH CEpOBOIOPOAA
n3 peakropa B Bo3ayx. Ilpm OombpmieM comepkKaHWHM CEpOBOAOPOIA B BOIE
CIeAyeT  TPOBECTH  TEXHOJOTWYECKHE  W3BICKAHWSA  Ha  OMNBITHO-
MPOMBIIIVICHHOW YCTaHOBKE I OMNpENEICHUS KOJMYECTBa BBHIOPOCOB
cepoBoopona. OYHCTKa BO3IYIIHBIX BBIOPOCOB OT CEPOBOAOPOJA MOXKET
OBITH MPENYCMOTPEHA U3BECTHBIMU METOJIAMHU.

12,15, Peakrop OHOXMMHYECKOTO OKHCICHHSI MPEACTAaBISET COOOM
pe3epByap ¢ HEPEKPBITHEM W3 CHEMHBIX IUIUT, 3arpy>KeHHBIH LIEOHEM WM
rpaBUeM ¢ KpynHOCTbIO 3epeH 10—30 MM, ¢ TommuHON cios rpasust 1,0 M.
Tonmmua cnost Boabl HaJl 3arpy3kod joipkHa ObiTh He MeHee 1,0 M. Ilpm
oOmieil BbICOTE peakTopa HE MeEHee 3 M YJCIbHYIO T'HIPaBINYECKYIO
HArpy3Ky Ha | M° [UIOIIa[M PeaKTopa M yAETbHBI pacxon Bo3myxa Ha 1 M°
00pabaTpIBaeMO BOBI MOKHO TIPUHUMATH 110 Tabm. 17.

Tab6muma 17
O6mee conmepxkanue YV nenbHas .
o VY nenbHbIN pacxon
COEIMHEHU THIpaBIAYECKas O,
cepoBoaOpoOIa Harpyska, 3 B Hyg i
o 3, 2 M Ha 1 M~ BOJIBI
B MCXOTHOH BOJIE, MT/JT M°/(M”-cyT)
Jo 20 210—70 2—4
20—50 70—40 4—7

Il pumeuanusa 1. Pekomenayemple mapameTpsl Ui KaxKA0TO
KOHKPETHOTO  OOBEKTa  CIEeQyeT  MHpPOBEPSITh  TEXHOJOTMYECKUMHU
U3bICKAaHUSAMU.

2. B Tabn. 17 nansl napamerpsl npu temneparype Boasl 9-10 °C. Ilpu
Temnepatype Boasl 6-8 °C ruapaBnudeckas Harpyska ymeHbuiaercst Ha 50 %,
pu Temneparype cBoime 15 °C - ysenuuusaercs Ha 50 %.

12.16. OtBoxm BOXBI W3 peakTopa CIEAYeT MpeayCMaTpUBaTh IO
JICPEBSHHBIM MM TUIACTMACCOBBIM JKeJI00aM, YCTAHOBIICHHBIM B BEpXHEU
YacTH peakTopa TaKUM o00pa3oM, 4YTOOBI BEPXHSASA KPOMKa JKEI000B
pacnonaraisach CTPOrO TOPH30HTaNBHO. PaccrosiHue Mexay xenobamu
JOJDKHO OBITH He Oosee 2 M. [momans ogHOTO peakTopa, UCXOIs U3 YCIOBHS
PaBHOMEPHOT'O pacrpe/eeH st BOIsI U BO3/AyXa IO €ro IUIOMIAAH, CIEAyeT
npuHuMate He 6oraee 100 M.

12.17. Ywciao He3aBUCHMO pabOTAlOMMX  OTHOCICHHA  peakTopa
MPUHUMAIOT HE MEHee ueThipex. [IpenycMaTpuBaeTcs BO3MOXKHOCTD MOJIA4U
BCcell BOIBI M BO3/yXa B OJHO OTJIEJICHUEC PEAKTOpa C LENBI0 MPOMBIBKU
3arpys3Ku.




HanmexunT npeagycMaTpuBaTh BO3MOXKHOCTh OTIOPOKHEHHSI PEaKTopa s
OCYIIECTBJICHHSI PEMOHTHBIX Pa0OT M MPOPHUIAKTUIECKOTO OCMOTpA.

12.18. Ha nHe peakTopa yCTPauBarOT JBE PACIPEACIUTCIbHBIC CHCTEMBI:
OIHY — ISl pacmpeniesieHHs BOABI, JAPYrylo — JuId BO3JyXa.
PacnipenenurenbHble CHCTEMBI pa3MENIAIOT Ha JIHE Pe3epByapa 10/l JIOKHBIM
JIBIPYaTBIM JTHHUIIEM, Ha KOTOPOE YKJIa/(bIBAIOT I'paBuil HiH medeHs. [namerp
oTBepcTHil B Tpybax anst pacnpexaeneHus Boisl - 10 MM, mar Mexmy
orBepctusiMu - 0,5 M. PaccrosiHue mexay tpybamu juis Bo3ayxa - 0,25 wm,
Mexay otBepcTusivi - 0,15 M. OTBepcTast B TpyOax Juis Bo3ayxa IHaMeTpOM
3 MM pacnoiararoT mon yriioMm 45° BBepX ¢ O0emX CTOpOH Tpyd B
IIaXMaTHOM TOPSIKE.

CyMMmapHas IUIOIIaZb OTBEPCTHH B KaXKIOM OTBETBICHHH CHCTEMBbI
[0J1a4 BOJBI JOJKHA cocTaBisiTh 0,3-0,35 miomaay nonepeyHoro ceyeHust
TpyOBI, CyMMapHas IUIONIaab TOIEePEeYHBIX cedeHuil orBerBienuit - 0,4-0,6
IUTOIIA M IONIEPEYHOTO CEUEHHS KOJIIEKTOPa.

B koHIle KakIOW pacmlpeAeiuTeIbHON TpyObl W Ha MarucTpaiu
BO3/IyXOBOJIOB JIOJDKHBI OBITh YCTAQHOBJICHBI CTOSIKM C 3aJBHXKKAMHU HWIH
ChEMHBIMH 3ariIyIIKaMH ISl MPOAYBKH BO3IYLIHOW pacHpeneuTeIbHON
cucteMbl. Bo3lyX0oBO/IbI epe; MyCKOM B OKCIUTyaTalUIo IPOJYBAlOT, YA
BO3JlyX Yepe3 ClelnalibHbIC 33BUKKH WU 3arTyHIKH.

Cucremy aisl pacmpenesleHHss BoO3IyXa HEOOXOIMMO pacroiarate Ha
OJTHOII OTMETKE CTPOTO TOPH3OHTAIBHO. J[OMyCTHMOE OTKIIOHEHHE JIOJDKHO
OBITH He Ooiree + 3 MM.

CkopocTh JBIDKEHHS BOABI B Hawane Aslpyartoid Tpyosl — 1—1,5 m/c,
Bo3ayxa — 15—20 m/c, CKOpOCTh BBIXOJa BO3AyXa u3 oTBepcTrii — 40—50
M/c. MaructpajbHble BO3AYyXOBOJBI YKIAABIBAIOT BHIIIC YPOBHS BOABI B
peakropax. HeoOxommmo obecriednBaTh PaBHOMEPHOCTb PAaCIpeIelICHUs
BozIbI M Bo3ayxa (He mernee 80 %).

TpyObl Ui TOAa4M BO3JyXa YKJIAJbIBAIOT Ha JACPEBSHHbIC WU
TUIACTMACCOBBIE OMOPBl M KPEMSAT K OmopaM XOMYTaMH C PE3MHOBBIMHU
npoxnagkamMu. Omopsl KpensT K JHUILY PeakTopa, XOMYThl YCTaHABIUBAIOT
gepe3 1,0 M.

BryTpenHioro MIOBEPXHOCTh peakropa cieyer 3aIInINaTh
AQHTUKOPPO3HOHHBIM ITOKPBITHEM.

12.19. Jlns TpaHCHIOPTHPOBAHHUS BOMBI, COIEPIKAIICH CEPOBOIOPO/I,
MPEATIOYTUTEIBHO IPUMEHATH TPYOBI:

acOecrorniemenTHbie HamopHbie (I'OCT 539—80) ¢ acOecToleMEHTHBIMU
Mypramu Tuna CAM;

13 BBICOKOXPOMHUCTHIX ctaieit mapok X25T, X17T, X21HST, X18H10T;

13 TONMATUIICHA BBICOKOTO JaBieHus u Hu3koi miuotHoct ITHIT (TOCT
18599-83).

ApMaTypy  HEOOXOAMMO  TNpPHUMEHSATh B  KOPPO3HOHHO-CTOHKOM
UCMOTHEHUH. MOXHO WCIIOIb30BaTh BEHTHIM M KIANaHbl M3 IUIACTMAacc
(BMHMIIIACTA, TOJNMATHIICHA), a TAaKXKe CTAIBHYI0 M UYT'YHHYIO apMmarypy,
(GyTepoBaHHYIO TIIACTMAcCOM WM pe3MHOW. Matepuan Juisi HOKPBITHS
BHYTPEHHEI TTOBEPXHOCTH TPYO M pe3epByapoB JOJDKEH IPEILycMaTpUBaThCS
B COOTBETCTBHH ¢ «llepedHeM MaTepHaloB M PEareHTOB, pPa3pelICHHBIX
I'maBHBIM  CcaHWTapHO-3MHUIEMHOJIOTHYECKUM  yIpaBiIeHHEM MuH3IpaBa
CCCP pmns  mpuUMEHEHHMsT B IpakTUKE  XO3SHCTBEHHO-IUTHEBOTO
BoJIOCHaOXKeHMs». [IpoxomHble rajepen Ui TPYOOIPOBOIOB M apMaTyphl
HaJUIeKUT 000pyAOBaTh NPUHYAUTEIHHOW BEHTHIAUEH ¢ 12-KpaTHBIM
00MEHOM BO3/lyXa, a TAKKE 0OOTPEBOM.

12.20. PactBop Tpunonudocdara HaTpusi AO3UPYETCS MEPES PEaKTOPOM
OMOXMMHYECKOTO OKHCIEHUS C LEeNbl0 MHTEHCH(UKAMW B cilydae
HEOOXOAMMOCTH pPa3BUTHSI THOHOBBIX Oakrepuil. Jloza Tpunomudocdara

Hatpus — 0,5 wmr/n (mo POE_ ). C umenplo yayudlieHus mpouecca

pactBopeHust Tpunonmdocdara HATPUsL NPU TMPHUTOTOBJIEHHH padoyero
pacTBopa CleayeT NpelyCMOTPETh BO3MOXXHOCTH 0apOOTHpPOBaHMS BOJIBI
BO3YXOM B PaCTBOPHOM OaKe.

Hosmpyror  Tpunonmdocdar HaTpus ~ HENPEPHIBHO B MEPHOJI
MYCKOHANA/I0YHBIX Pa0OT B TeueHue 3-4 He/lenb, a 3aTeM MEePHOIUYECKH MIPU
yxynmeHnd 3h(heKTa OYNCTKH B TeUCHHE 2-4 CYT B MECHII.



PactBop Tpumnomudocdara HaTpUS HEOOXOIUMO TPUTOTABIUBATE B Oakax
C aHTHKOPPO3WOHHOW 3ammurTod. KoHIeHTpanuio pabodnx pacTBOPOB
HagnexuT npuEEMaTh 0,5-3 % B pacdere Ha TEXHWYECKHH MPOAYKT,
MIPOJIOIDKUTENEHOCTD PACTBOPEHHSI C IPUMEHEHHEM MEXaHHUECKHX MEIIANIoK
WIH CKaToro Bo3ayxa 4 u - mpu TemmepaTtype Boxael 20 °C, 2 u - mpu
Temnepatype Boast 50 °C.

Ecnu aHanu3 mokakeT, 4TO B peakTope OMOXMMHUYECKOTO OKHCIICHUS
oTiaraeTcs KapOOHAT Kailblysi, TO s IPeIOTBPALLCHUS 3apacTaHMs
3arpy3Kd peakTopa pacTBop Tpumnoiudocdara HATPUS TO3UPYIOT MOCTOSHHO

(mo3a 2 mr/n o POE_ ).

12.21. TIpu cymMMapHOM cojep>KaHUHM aMMOHUsI, HUTPATOB M HUTPUTOB B
npupoaHoit Bome Menee 0,2 mr/m (mo N) crmenyer mnpemycMaTpHBaTh
IO3MPOBAaHNE B HMCXOIHYIO BOAY TakKe aMMHaka B KadecTBE OMOTEHHOTO
KOMMOHeHTa. Jlo3upoBaHME aMMHaKa OCYIIECTBIIETCS HEIPEPHIBHO B
MIEPUO]T ITyCKOHATAJOYHEIX pa0oT B TedeHue 2-3 Hemenb xo3oi 0,5 mr/m (mo
N), a Takke IepUOAMUYECKH B Cllydae YXYALICHHUS 3PPEKTUBHOCTH OUHACTKU
BOABI OT CEPOBOAOPOJA B TEUEHHE HECKOJBKUX AHEW 2-3 pasza B ron. [ms
TO3MPOBAHUS aMMHaKa MOXHO HCIIONB30BaTh XJoparop. B xjoparopHoii He
JOJDKHBI HaXOAUTHCA OAHOBPEMEHHO 6aﬂﬂOHbl ¢ aMMHUAKOM U XJIOpOM BO
n3bexkaHue 00pa3oBaHMS XJIOPHCTOIO aMMOHHMS. bBajUIOHBI ¢ aMMHAKOM
HEOOXOMMO XPaHUTh OT/AEIBHO OT OaJIOHOB C XJIOPOM B COOTBETCTBHH CO
CHull 2.04.02-84. Jlo3upoBaTb aMMHAuHyI BOJYy cCJeIyeT IO
METAJUIMICCKUM TpyOam.

12.22. Tlpu 00OpaboTke B peakTOpe OMOXHMHYCCKOTO OKHCJICHHS BOIA
MOJKET CTaTh HecTaOWiIbHOH. B pesymbraTe OKHCIICHHS CEpoBOIOpOaa IO
cynbpaToB MW 00pazoBaHHMA CEpHOM KuCIOTH pH Boapl moHMXkaeTca. B
pe3yibTaTe AecopOnry W3 BOABI YaCTH PACTBOPEHHOTO ITHOKCHIA YIIIEpoaa
mpu OapboTHpoBaHWM BOIBI Bo3nyxoM pH  oOpaboraHHO!  BOIBI
noBeImaeTcss. CyMMapHOE BIHSIHAE STHX IIPOIIECCOB CIIEAYET OIPENeNsiTh
9KCICPUMCHTAIBHO MPH BBIMOJHEHUH TEXHOJIOTHUYCCKUX U3BICKAHUI.

Bopna, nanpasisiemast noTpeOuTento, NokKHA ObITh cTabuibHa. OLEHKY
CTa6I/IJ'lI)HOCTI/I BOJbI PEKOMCHAYCTCS BBIMOJHATL OKCIICPUMCHTAJIBHO. HpI/l
OTCYTCTBHUU HOAaHHBIX TEXHOJOTMYCCKUX U3BbICKaHU I OLICHKY CTa6I/lJ'lI>HOCTI/l
BOJbI MPOU3BOJAT MO MHACKCY HACBIMICHHSA BOIBI Kap6OHaTOM KajJgbliyAad Ha
OCHOBC XMMHUYCCKUX aHAJIMN30B, BBINTOJIHCHHBIX IMPU MPOBCACHUU HUCIIBITAHUI
MOJICITEHOM YCTAaHOBKH MO OYUCTKE BOJBI OT CEPOBOIOPOIA.

13. OBECOTOPUBAHUE BOJIbl METOJIOM KOHTAKTHO-
COPBIIMOHHOU KOAT' VJISALIUN

CYIIHOCTb METOJIA M1 OBJIACTb IIPUMEHEHUA

13.1. OGechropuBanme BOABI METOAOM  KOHTAKTHO-COPOLIMOHHOM
KOAryJisilid  OCHOBAaHO  Ha  CIIOCOOHOCTH  IPOAYKTOB  THAPOJIN3A
ATIOMUHUEBBIX KOAryJIsSHTOB (CEPHOKHCIIOrO alOMHHHS, OKCHXJIOpPHIA
AMOMUHMS) U3BIEKaTh (TOp U3 Boabl. [Iporecc BoieneHus Gropa U3 BOAbI
3HAYUTENIBHO HHTCHCH(HIUPYETCS B 3EPHUCTOM CJO€ (IIBTPOBAIBHOTO
COOPY)KCHUsI, HAPHMeEp, THIA KOHTAKTHOTO OCBETIHTENs. B 3TOoM ciyuae
copbuust (hTopa OCYILIECTBISACTCS Ha MOBEPXHOCTH KOHTAKTHOW 3EpHHCTOM
Cpepl.

13.2. Jlns obecreuenust tpeOyemoit rnyOmHbl H  3(h(GEKTHBHOCTH
mporecca obechropuBaHus HeoOXoauMa  TMPENBAPUTENBbHAS — 3apsjaka
3arpy3kM — HaKOIUICHHE B Heil M30bITKa THAPOIM3YEMBIX B BOJE COJICH,
COJICpIKAIUX TUAPOKCH] AJTIOMUHHS. 3apsiiKy CJelyeT OCYyLIeCTBIISITh B
caMOM Haualie KaxIoro (UIbTPOLMKIA U MPOHM3BOAWTH IyTeM MOJayd B
BOJY B TeueHHe |—2 4 MOBBINICHHOW 03Bl KOAryisHTa. 3aTeM 10 KOHIa
GUIBTPOLMKIA B BOAY HEOOXOMMUMO BBOMUTH Pabouyro A03y KOAryJsHTA,
KoTOpasi B 3—5 pa3 MeHee 3apsiaHOiL. J{Jsi MOBBIMICHUS TPOYHOCTH OCaKa
IIPY TIOBBILIEHHOM COJAEpXKaHWM (Topa B UCXOJAHOW BOJE IOMOJHHUTEIHHO
BO3MOXXHO BBCJICHHUEC B BOAY q)ﬂOKy.HSIHTa'HOHI/laKpl/I.HaMl/IZla.

13.3. OOnacte NpPUMEHEHUS METOJla OTrPAHWYMBACTCS CIIEIYIOLIMMHU
OpPHEHTHPOBOYHBIMU 3HAUYEHHUSMHU MOKa3aTeJeld KayecTBa HCXOJAHOW BOJBI,
KOTOpbIE B KAKJOM KOHKPETHOM Cllydae HEOOXOJMMO KOPPEKTHPOBATh



MPOOHBIMHA TEXHOJIOTUIECKUMHU HW3bICKaHUsAMU: pTop — He Ooyiee 5 mr/m;
J)KECTKOCTh — He Menee 1,5—2,0 Mr-skB/iI; IMETOYHOCTH — [0 3—5 MrI-
akB/11; pH — 7-8; ceposogopoxn - mo 1,5-2,0 mr/m; xenezo (I) u () - no 5
MI/I1.

134. Meron  peKOMEHAYETCs ~ HCIOJb30BaThb  HA  CTAHIMAX
npousBoauTenbHOCTRIO  1600-20000 Mg/CYT. IIpu cooTBeTcTBYIOLIEM
TEXHHKO-DKOHOMHUYECKOM 00OCHOBaHHMH BO3MOKHO NPUMEHEHUE METOJa JUIs
CTaHLUHI OoubIeit IIPOU3BOJUTEILHOCTH. IIpu MEHbIlEeH
NIPOM3BOJUTEIBHOCTH  OOec()TOpUBaHUE  CIEIyeT  OCYIIECTBISATH  HA
ycraHoBKax Tuma «Ctpysa» (cM. pa3z. 14).

COCTAB COOPYXEHHUI U CXEMA PABOTHI CTAHIIUA
OBEC®TOPUBAHUA

135. B cocraB OCHOBHBIX COOPYKEHHH CTaHIH ob0ccTopuBaHMs
ClIeyeT BKJIIOYATh:

KOHTaKTHYIO KaMepy, COCTOSIIYI0O M3 JBYX CMEXHBIX WIH OTICIBHO
pacriojokeHHbIX cekuuil. OfHa M3 CEeKUMil NpeqHa3HaueHa JUis HOJa4yd B
BOJly IMOBBINICHHOTO 3apsAHOTO pacxoja KoarylsHTa, Apyras — JUisi BBOJA
paGouero pacxona’;

Tlpu npoexTHpoBaHMH MOTYT GBITH PACCMOTPEHBI M APYTHE BApHAHTHI
N0JIaYM B BOAY MOBBIIIEHHBIX 3apSIHBIX J103 KOAr'YJISTHTA.

(UIBTPOBAJIBHBIE COOPYXKEHHUSI C BOCXOASIIMM IIOTOKOM BOJBI —
KOHTaKTHBIE OCBETINTEIH;

pe3epByap ais cOopa mepBoro QriIbTpaTa;

pe3epByap aist coopa obechTOpeHHON BOIHI (pe3epByap YHCTON BOIHI);

pe3epByap-OTCTONHHUK IIPOMBIBHBIX BOJI.

Kpome toro, Ha craHmuu obec(TOpHBaHMS CIEAYET MpPEXyCMaTPHBATH
PEareHTHOE XO3SAUCTBO Ui IIPUIOTOBJICHHS U JO3MPOBaHUS PacTBOPOB
KOaryJisiHTa, IIEJIOYHOTO peareHTa W IOJHaKpuiIaMuaa, YCTpoicTBa Juist
00e33apaxuBaHus BOJbI M 00pabOTKH 0OcajKa.

13.6. IIpuHiunuanpHas cxema CTaHIUHM TOKa3aHa Ha 4uepT. 41. Bona,
3abupaemas M3 B0J03a00Opa, MOJaeTcs B KOHTAaKTHYIO Kamepy H
oOpabatbIBaeTcsi B Hadayle (QHUIBTPOLMKIA 3apsSIHBIMHU, a 3aTeM pabouuMHU
J03aMH KOaryJsiHTa. B KOHTaKTHBIX OCBETIMTENSAX BOJAA IIPOXOIHUT CHHU3Y
BBEPX Uepe3 cIOo 3apsHKeHHOH (PUIBTPYIOMIeH 3arpy3Ku, TIe 0CBOOOKIACTCS
OT MOBBIIICHHBIX KOJIMYECTB (ropa, 3aTeM (MIBTPAT MOCIECIOBATEIBEHO
MOCTYTIaeT B pe3epBYyapbl MPOMBIBHOH M YHCTOH BOIBI: MEPBBIH (QUIBTpAT
HaMpaBISIOT B pe3epByap MPOMBIBHOW BOJIBI (B TCUCHHE MEPHOJA 3aAPSIIKH),
Iocie  OKOHYAaHWS —TIpolecca 3apsiikh - B pe3epByap  UUCTOH
(obecdropennoi) Boabl. Ilepen mocrymieHMeM B pe3epByap Boja
nojiBepraercsi ooe3zapaxxuBaHuoo. Bony u3 pesepByapa rnepBoro ¢puibTpara
HCHOJIB3YIOT TOJIBKO UIA IMMPOMBIBKU KOHTAKTHBIX OCBETJIMTEJICH.

]
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Yepr. 41. [IpuHumnuanpHas cxeMa paboThl CTaHIMK 00ec(TOPUBAHMUS BOJBI

1 - apre3maHckas CKBakMHa; 2 - 3apsIHas KaMepa CMecuTels; 3 - mojada
KOarymisHTa; 4 - paboyas kKaMepa CMECHTEISI; 5 - KOHTaKTHBIH OCBETIUTEID; 6



- pe3epByap cOpoca mepBoro ¢guiabTpata; 7 - moAada consl; § - pesepByap-
OTCTOWHHUK TPOMBIBHOW BOXBI, 9 - momada xjopa; 10 - pesepByap 4mcTOi
Bozbl; 11 - mogada BOIbI MOTPEOUTEITIO

CrouHble BOABI OT MPOMBIBKM KOHTAKTHBIX OCBETIIMTEIICH ClEIyeT
cOpachIBaTh B pe3epByap-OTCTONHHUK MPOMBIBHBIX BOJI. [locie oTcTanBaHus u
HEHTpaU3aluy MIEJIOYbI0 OCBETICHHYIO BOJY HIIM HAMPABISIOT B TOJIOBY
COOpPYXKEHUI, WK cOpachBaOT B KaHaidm3anuo. ChIpod 0CaJoK MOJAI0T Ha
COOPYKEHUS 10 ero 00paboTKe.

13.7. KoHTakTHyH KaMmepy CIEAyeT yCTpauWBaTh IO THUIY BXOJHOM
KaMepbl, TPUMEHSeMOH MJs CTAaHIWA KOHTAKTHOTO OCBETJICHHSA NpHU
ocBemiieHnn W obecuBeunBanuyd Boabl (o CHull 2.04.02-84). Bpewms
peObIBaHUS BOJBI B 3apsIIHON CEKIIMM JIOJDKHO COCTaBJIATH 2-3 MUH B
pacueTe Ha 3apsAOKy OJHOTO KOHTAKTHOTO OCBETIIUTENS, B pabodeil CeKInu
— 3-5 MuH B pacueTe Ha OOIIHiA pacXxo BOIBI CTAaHITHH.

KoHCTpYKTHBHO-TEXHOJIOTHYECKIE PEUICHNST KOHTaKTHBIX OCBETIHTENCH
CTaHIMU 00ec(TOPHBAHUSA BOJIBI PCKOMEHAYCTCS INPUHUMATh TakKXkKe B
coorBerctBuM co CHull 2.04.02-84. Ckopocth (uiibTpauuu NPUHUMAIOT
paBHoii 3-4 M/4 (1pu conepkaHuu GpTopa B MCXoaHOU Boje 4-5 mr/m) n 4-5,5
M/4 (Ipy HCXOTHOM conepxanun ¢(ropa menee 4 wmr/i). OcranbHble
napaMeTpsl PUHUMAIOT CJICAYIOUUMH: BBICOTY CJIOS  (QUIBTpYIOMIEH
3arpy3kn - 2,0 M; OSKBUBAJCHTHBIH auamerp 3arpy3ku - 1,0-1,2 mm;
KO3 QHUIHUEHT HEOAHOPOTHOCTH - 2,2-2,5. [IpogomKUTeThHOCTh IUKIA TPU
yKa3aHHBIX TTapaMeTpax PeKOMEHAyeTcs MpHHUMaTh 12-18 4 B 3aBHCHUMOCTH
OT UCXOITHOTO CONepXKaHUsA PTOpa.

13.8. [IpockTHpOBaHHE pEareHTHOTO XO3SAMCTBA CIACAYET OCYIIECTRBIIATE B
cootBerctBun co CHull 2.04.02-84. OpueHTHpPOBOYHBIE O3Bl PEarcHTOB
PEKOMEHAYIOTCSI CICTYOIIHUE:

1032 KOAryJisHTa — CEPHOKHCJIOrO AalllOMUHHS — TI0 OE3BOJAHOMY
npoxykry: 3apsanas - 300-500 mr/mn, pabouast - 65-130 mr/m;

J103a COJIBI JUTsl HEUTpaIu3aliy IPOMBIBHBIX BOI M ocajka - 50-80 mr/i;

no3a nonmakpunamuaa (ITAA) - 0,1—0,3 mr/n.

IMpumenenne [TAA pekoMeHIyeTCs PEAyCMAaTPUBATh MPH COACPKAHUU
¢Topa B mcxomHoi Bome cBeimie 3 mr/i. ITAA BBomaT B KoHIE paboueit
CEeKITNHA KOHTaKTHOW KaMephl.

[TapameTpsl TPOMBIBKM KOHTAaKTHBIX OCBETIUTENCH (MHTCHCHBHOCTE,
MIPOIOJDKUTEIBHOCTE) PUHUMAIOT B cooTBeTcTBHU co CHulI 2.04.02-84.

0O6e33apaxuBanne 00ecHTOPEHHOI BOIBI IPOU3BOIAT C YISTOM MECTHBIX
YCIIOBHI U B COOTBETCTBUH ¢ 00mmMu pekomeHganmsamu CHull 2.04.02-84.

Pe3epByap-0TCTONHUK MPOMBIBHBIX BOJ] CJICAYCT PACCUUTHIBATH HAa BPEMS
npeObIBAaHMS UX HE MEHee 2 .

CoopyxeHusi U YCTpo#cTBa 1Mo 00pabOTKE MPOMBIBHBIX BOJI M OCajKa
npoekTupyoT B coorBercTBuu co CHull 2.04.02-84, npu 3TOM MOTYT OBITH
MPUHATHI CIICAYIOIINE OPUEHTUPOBOYHBIC PACUCTHBIC TAPAMETPHI:

KOHIICHTpAIUs TBepAOH (a3sl YITIOTHEHHOTO OcaKa mocjie 6-8-4acoBoro
ymmotHeHust — 1,5-1,8 /i

00BeM ocagka — 2,5-3 % KonudecTBa MPOMBIBHEIX BOJI.

14. YCTAHOBKU TUIIA «CTPVYSI»
JUIA OYUCTKHU ITIOBEPXHOCTHBIX U ITOJIBEMHBIX BO /]

HA3HAYEHMUE U OBJIACTb IPUMEHEHU A

14.1. YcranoBku tHia «CTpys» IpeACTaBISIOT co00i HAOOP AIIEMEHTOB
MOJIHO# 3aBOACKOH TOTOBHOCTH, MOHTHUPYEMBIX HAa MeCTe MPHMEHEHHS H
CepUHHO  BBIMYCKAGMBIX  OTEYSCTBEHHOW  MPOMBINUICHHOCThIO.  OHH
npenHa3’Ha4YeHbl Ui OYMCTKH  (OCBETVICHHMST W OOeCIBEYHBAHUSI)
MOBEPXHOCTHBIX BOJ, @ TaKKe s o0e3keTIe3uBaHus, 00ecTOpHBaHUS H
YMSTYEHHS TMOJA3EMHBIX BON M MOTYT OBITh  HCIIONBb30BAHBI  MPH
BOJIOCHA0)KEHHHU CEITbCKMX W MAJIOHACEICHHBIX MECT, 0a3 OT/bIXa, BAXTOBBIX
MOCEJTKOB U T. II.

14.2. TIpu ucnons30BaHUK YCTAHOBOK MCXOIHAS BOJA MOJKHA OTBEYATh
CIIEYIONINM TPEOOBaAHUAM:



[PU OYUCTKE MOBEPXHOCTHBIX BOJ| MCXOJHOE COACPIKAHME B3BEIICHHBIX
BemecTB — g0 1000 mr/m, netHocTh — g0 120 rpan. Mcnonn3oBaHue
YCTaHOBOK JUIsl OYMCTKHU BOABI C 00JIee BBICOKUM CO/IEPIKAHHUEM B3BELICHHBIX
BEIIECTB BO3MOXKHO TOJBKO NPU NPUMEHEHHH IUIAByYUX BOJ103a00pOB-
OTCTOWHUKOB WU COOPYKCHHHA M 00OpYIOBaHUS I IPEIBAPUTECIHHOIO
OCBETJICHUS BOJIBI (KOBIICH, 3ampyll, 3¢MIISHBIX OTCTOWHUKOB W JIp.) M C
Ooyiee BBICOKOH IIBETHOCTHIO - MpH OOOCHOBAHUU TEXHOJIOTUYCCKUMU
U3BICKAHUSMU,

mpu 00e3xKeIC3UBAHUU cojiepkanue xenesa - 10-50 mr/i, cepoBomopoia
- 10 2-3 Mr/m, cBOOOAHOM YTIEKUCTOTH - 10 150 Mr/m, oxuciaseMocTs - 10
30-40 mr/im Oy, pH > 5.,8;

IIpU yMSTYEHUH 00mIast )KeCTKOCTh - 10 12—18 mr-ske/i1, kapboHaTHAs
JKECTKOCTH - 10 8—10 Mr-sKks/;

pu obecToprBaHUM comepkaHue pTopa — A0 5 Mr/1, cynbhaToB — 10
350 mr/m.

ITo ocranbHBIM (HU3UKO-XUMHUYCCKUM IMOKA3aTEIsIM KauyeCTBO HCXOIHOM
BOJBI JOJDKHO coorBeTcTBOBaTh I OCT 2761—84.

14.3. Ilpu coBMECTHOM cojaepXaHHM B oOpabaTbiBaeMOl Boje
M30BITOYHBIX KOHIICHTPAIIMA COJICH IKECTKOCTH M IKelie3a TEXHOJIOTHUS
YMSITYEHUS BOJIbI 00ECIICYHBACT OJHOBPEMEHHO U e¢ 00€3KeIe3uBaHue.

14.4. Tlpn BBHINONHEHWU YCJOBWH, yKa3aHHBIX B 1. 14.2, mpuMmeHeHue
YCTaHOBOK IO3BOJISIET TIOJTy4YaTh BoAy, orBeuatoiryo [OCT 2874-82.

14.5. TIpou3BOOUTENBHOCTh CEPHUHHO  BBIMMYCKAEMBIX  YCTaHOBOK
MIPUMEHHUTEIFHO K OYUCTKE MOBEPXHOCTHBIX BOX Q. paBHa 100, 200, 400 u
800 m¥/cyT.

HpOI/ISBO,Z[I/ITeHBHOCTB YCTaHOBOK B pexKuUMax YMATYCHU,
o0e3xene3nBaHus 1 00echTOPUBaHMS BOJBI PACCUUTHIBAIOT 110 hopMylie
Qpacs = Quun Kor s (51)

rae Ky, - k03¢ GHIHEHT OTHOCUTENBHOTO U3MEHEHUsSI TPOU3BOIUTEILHOCTH
YCTAHOBOK IO CPABHEHHUIO C PEKHUMOM OYHCTKU TMOBEPXHOCTHBIX
Box (cMm. mmn. 14.23.3, 14.24.6, 14.25.4).

COCTAB 1 TEXHOJIOTUYECKUE CXEMBI PABOTHI
YCTAHOBOK

14.6. OcHOBHBIC 3JEMEHTHl BOJOOYHCTHOM YCTAHOBKH JJISI OYHCTKH
MTOBEPXHOCTHBIX BOJI MPEICTABICHBI Ha YepT. 42.



Yepr. 42. [IpuHumnuaibpHas cxema padoThl yCTaHOBOK THIa «CTpys»

a - ycTaHoBKa mnpowusBogurensHocTeio 100 u 400 M3/CYT; 0 - ycraHoBKa
npousBoauTenbHOCTRI0 200 1 800 M3/cyT; 1 - macoc momauu BOjwI; 2 -
ceTuaThlii QEIBTP; 3 - cMecuTenbHAA Auadparma; 4 - BBOA KOAryJisiHTa; S -
OJIOK KoarynmupoBaHHS; 6 - OJIOK o0e33apaknBaHUs; 7 - HACOCHI-I03aTOPEI; 8
- omnepanuoHHas 3anaBuxkKa; 9 - orctoiHukh; 10 - dumsTpe; 11 - BBOA
xyoppeareara; 12 - BomoHamopHas Oamras; 13 - mpoMbIBHOH otcek; 14 -
oJ1aga BOBI OTPEOUTEISIM

14.7. Cxema pabOTHl YCTAHOBKH B PEIKUME OYMCTKH IMOBEPXHOCTHBIX BOJI
crenyromas. McxonHas Boaa 3abupaercss M3 BOJOMCTOYHHMKA HACOCAMHU U
MOJaeTCsl HAa YCTAHOBKY. PacTBOop KoarymsiHTa B TpeOyeMbix mo3ax (mpu
paboTe B pPEarcHTHOM pEXHME), BBIOPAaHHBIX Ha OCHOBAaHMH MNPOOHBIX
nabOpaTOPHBIX HCTBITAHUH, BBOJMTCS BO BCACHIBAIOIIMHA WM HAMODPHBIH
narpyook Hacoca. OGe33apaXxuBaroOINi PacTBOP XJIOppeareHTa BBOJIUTCS B
(GUIBTPOBAHHYIO BOJY, a IPH HEOOXOAUMOCTH — TaK)Ke M B HCXOIHYIO BOAY.

CMeIIeHne peareHToB ¢ 00padaTeIBaeMOM BOJIOW CIICAYET OCYIIECTBISATh
HETIOCPENICTBEHHO B HACOCE WM B HAIIOPHOM TPYOONPOBOJE JO KaMepsbl
xJonbeoOpazoBanus. st 3anepikaHus KPYIHBIX IUIABAIOIIMX INpHMecer
mocjie Hacoca ycTaHaBIHMBaeTcs rpyObrid GumsTp. [Ipoiias rpyOsrit pumbtp,
BOJa IIOCTYIIaeT B KaMepy XJIOIbeoOpa3oBaHHs, B KOTOPOW IOCJe BBOJA
KoaryJisiHTa O6paSyIOTCﬂ XJIOIbA TuAapaTa OKUCH aJIIOMHUHUSA C U3BJICHCHHBIMU
U3 BOJbI B3BCHICHHBIMHU M KOJUIOMAHBIMU YaCTHIIAMU. O6paSOBaBH_II/IeCH B
Kamepe XJIONbsi HEMOCPEACTBEHHO MOCTYNAIOT B OTCTOWHMK. [IpH JABMKEHHH
BOJIbI B OTCTOIHMKE B TpyOax M MEKTPYOHOM €ro MpOCTPAHCTBE MPOUCKOAAT
BbIIIQJIAHUE B3BECM M HWHTEHCHBHOE ee¢ ocBemieHne. OIHOBPEMEHHO
MPOM3BOJIUT CIIOJI3aHME YaCTH 0CaJIKa B KaMepy XJIONbeoOpa3oBaHHUsI.

OTcTOCHHasT BOJA C OCTATOYHOH MYTHOCTBIO TNPOXOIMUT (UIBTP, B
KOTOPOM IPOMCXOJHUT €€ OKOHYATeNIbHAs OYHCTKA.

[poiins ¢uiabTp, BOAa MOA OCTATOYHBIM HAMOPOM MOCTymaeT B 0Oak
BOJOHAIIOPHO OalllHK, OTKYJa HAaNpaBJsleTCs B 3aBHCUMOCTH OT yCIOBHIl B
BOJIOTNIPOBOAHYIO CeTh, B pe3epByap HIM K HACOCHOW CTaHUHMH (BTOPOro
nogbeMa). B HamopHo#l OamHe mpeaycMarpuBaeTcs OTOOp BOABI Ha
NPOMBIBKY C OOECIeYeHHWEeM TIapaHTHpOBaHHOro 3amaca. [lns ynaneHwus
HAKaIUIMBAIOIIMXCSl B  YCTAHOBKE 3arpsi3HEHUI  MNpeAycMOTpeHa ee
neproIndeckas IpoMbeIBKa. [Ipu 3ToM poMBIBHAs BOAa U3 OamrHM, MOCTyas
Ha QUIBTP CHHU3Y BBEPX, PACIIUPSIET €ro QIIBTPYIONIYIO 3aTrpy3Ky, BBIHOCS
HAKONUBIIMECS 3a (HUIBTPOLMKI 3arpsA3HEHHs, a 3aTeM IIOCTymaeT B
OTCTOWHUK Y CMBIBA€T HAKOIUBILUICS B HEM OCAlIOK.



OO6opynoBaHne Al KOAryJHMPOBaHMS BOJBI BKIIOYACT ABYXCCKIIMOHHBIM
0aK C TEPEHOCHOH »HIEKTPOMEIIANKOW M HAcOC-703aTOp Ui BBEICHUS
pactBopa pearenrta. s 00e33apaKMBaHUS HCIIOIBb3YIOTCS 3JIEKTPOIM3HBIC
ycraHoBkr OH-1 wmnmu OH-5. IIpm uxX OTCYTCTBHH OCYIIECTBIISIOTCS
MIPUTOTOBJICHUE U JO3UPOBAHME XJIOPPEAr€HTOB — TMIIOXJIOPUTA KaJIbLUA
UJIM XJIOPHOU U3BECTH.

14.8. OCHOBHBIMH OTJIMYMTEIbHBIMH D3JEMEHTAMH YCTaHOBOK IS
OYHCTKH MOJI3EMHBIX BOJ (UepT. 43) ABISFOTCS MPOMEKYTOUYHBIN OaK-aspaTrop
(razootaenuTenb) U OJNOK Ul IPUTOTOBJIEHUS LIEJIOYHBIX PEAareHTOB (IpU
YMATYEHHH W OOE3XENIC3UBAHUM BOZBI). B psme ciiydaeB MOXKeT
moTpeboBaTecsi OoJiee MPOM3BOMUTEIHHOE TO3MPOBOYHOE OOOpYyIOBaHHE.
Kpome Toro, mpu OIpeAeneHHbIX YCIOBHAX U 00€33apa’KHMBaHMS BOJBI
BMECTO XJIOPPEAareéHTOB MOTYT OBITH HCIOJB30BaHBl OAaKTEPUIMIHBIC
yCTaHOBKH (cM. 1. 14.13) .
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Yepr. 43. [IpunnmnuanpHas cxema obecdropuBanus, 00e3xKeIe3nBaHMs
U YMSTYEHHs BOJIbl HA yCTaHOBKaX THUMa «CTpys»

1 - Bog03ab0p; 2 - a’panuoHHbINA 0ak; 3 - OJIOK MOMIIeTaYuBaHKS BOJBL, 4 -
OJIOK KOaryjaupoBaHHsI BOJbI; 5 - HACOCHI-03aTOPbI; 6 - HACOC HCXOAHOU
BOJABI; 7 - TOHKOCJIOMHBIA OTCTOMHHWK; 8 - cKOpwlid GuiubTp; 9 - Oaku
obe33apaknBaHus BOJABI XJoppeareHToM; 10 - G0k 00e33apaKuBaHuUs BOJIBI
Ha OakTepunuaHOM ammapare; 11 - Bomonanopras Gamss; 12 - mogada BOIsI
MOTPEOUTETSIM

14.9. Cxema pabOTBl YCTAaHOBKM B PEKHAME O0€3)KEIC3MBAHUSA BOIBI
cnenyromas. McxonHas Bopja, mocTymnaromas OT CKBaXHH, oOoramaercs
KHCJIOPOJIOM C MOMOIIBIO Pa3OpBI3TUBAHUS €€ Yepe3 HAcaKy C OTpakaTeJeM
B adpallOHHOM Oaxe, Iie MPOMCXOAUT TaKkKe YaCTHYHOE BBIIEICHHE U3 Hee
YIJICKUCIIOTHl U JPYTMX PAaCTBOPEHHBIX Ia30B. 3aTeM BOAY C IHOMOIIBIO
HACOCOB I10JIAI0T Ha OCHOBHBIE TEXHOJIOTHYECKUE COOPY)KEHHSI YCTAHOBKH —
TOHKOCJIOMHBIN  TpyOYaTblii OTCTOWHHMK €O  BCTPOCHHOW  KaMepowu
XJI0Tbe00pa30BaHms M CKOPBIA 3epHUCTHIN (unbTp. [lepen oTcToifHHKOM B
BOJly C IOMOIIbIO HACOCOB-J033aTOPOB JIO3MPYIOT PAaCTBOpP WM CYCHEH3HIO
IIETIOYHOTO peareHTa (M3BECTH WIH COIBI). B kamepe XiombeoOpa3zoBaHUS
BOJa  NPOXOIOWT  dYepe3  OOpasylomMiCs  CIOM  XJIONBbEBHIHOTO
BBICOKOKOHIIEHTPHUPOBAHHOTO OCaJIKa THAPOOKHCH JKelle3a, KOTOPBIA co31aeT
XOpOIIME YCIOBHS [UIi €€ OCBETJIEHHS B TOHKOCIOWHBIX AJIEMEHTax
oTcroiiHuKa. OKOHYATEIbHAS OYMCTKA BOJIBI IPOMCXOIUT B CKOPOM (PHUIBTPE,
MOCJIe KOTOPOT'o OHA MOCTYNaeT B 0ak BOJOHAIMOPHOH OalTHH.

14.10. Tlpu ymsrdeHun BOJYy TaKkKe HEOOXOIMMO IOJBEPraTh a’paryu
JUIsl BBIJETICHUS YTIIEKUCIIOTHl M JPYTMX PAaCTBOPEHHBIX ra3oB. 3aTeM B Hee
JI00ABISIFOT HEOOXOAMMOE KOJIMUECTBO ILEJIOYHBIX PEareHTOB (M3BECTH WM
COJIBL, @ B psifie CiTydaeB — 00a peareHTa 0THOBPEMEHHO) .

B xamepe xJompeoOpa3oBaHHS OTCTOMHHKA MPOMCXOTUT IIPOLECC
oOpa3zoBaHust KapOoHaTa KaJplWsd M THIPOOKHUCH MarHus. Brinenenue
OCHOBHOTO KOJHMYECTBa oOOpa3ylomencss TBepmoil (aspl 3THX coiel
OCYWIECTBIISICTC B TOHKOCIOWHOM  OTCTOWHHMKE, a OKOHYaTEIbHOE
OCBETJICHNE BOJIBI IPOUCXOJUT B IIECYAHOM (HIBTPE.



14.11. JIns mommenauuBaHus BOAbl (IPH €€ OOE3IKEICIMBAHUU U
YMATYeHHH) CIeNyeT B IEpBYIO oOdepelb NPHMEHSATh H3BECTh B BHIE
MTOPOIIKOOOPA3HOTO HETalIeHOTO NPOAyKTa (ITyMIOHKHA) WM TamleHylo
M3BECTh B BHUJAE TOTOBOIO M3BECTKOBOTO MOJIOKa WM Tecta. Kak
UCKJIIOYEHHE, MpPU COOTBETCTBYIOIIEM TEXHOJIOTHYECKOM U TEXHUKO-
HSKOHOMHYECKOM OOOCHOBAaHWM JUIS IOJIIENAYNBAHUS BOJBI MOXET OBITh
UCIIONIb30BaHa coja. B cioydyae mpuMeHEHHWs TallleHOTO NpOJyKTa B
pEareHTHOM XO3SHCTBE CIEAyeT IpelycMaTpuBaTh 0akM MOKPOTO XpaHEHHs
C YCTPOMCTBOM JUIsl IIEPEMEINIUBAHUS CYCIIEH3MM C)KaTblM BO3LyXoM. B
KAueCcTBE pacXOIHbIX OaKOB CJIEAyeT HCIONb30BaTh OaKkW peareHToB ¢
CHCTEMOIl IepeMELIMBaHUs CKATBIM  BO3AYXOM, C HCIOJIb30BAaHUEM
PELUPKYJILMOHHOTO HAacoca WM CTaHAAPTHBIC NPOMBINLICHHBIE Oaku (c
MEXaHMYECKUM WM  THIPaBIMYECKHMM  HepeMemnBanueM).  Jis
NepeKauuBaHUs W3BECTKOBOIO INPOIYKTa M3 0aKOB MOKPOrO XpaHEHHs B
pacxoJHbIe 0aKH CIeIyeT NPUMEHATH CIICHUaIbHBIC HACOCHI IS CYCIICH3HIA.
IIppu  ucnosb30BaHMM  HEralleHOM  KOMOBOM  HM3BECTH  CIEAyeT
npeaycmMarpuBaTtb CTaHJAAPTHBIC CeprIHO HU3TOTOBJIICHHBIC MCXAaHHYCCKUC
M3BECTEraCUTEC/IN WJIM MIAPOBBIC MEJIbHUIIBI. PeKOMeH}lyeTCH HCII0JIB30BAaTh
MOKDBI MTOMOJI H3BECTH, 00CCICUUBAIOIINN KPYIMHOCTh YaCTHUI[ U3BECTH 10
0,03-0,04 MM, mpHu 3TOM TOTOBOE W3BECTKOBOE MOJIOKO HEOOXOIUMO CIMBATH
B 0aku MOKpOro XxpaHeHHs. IIpu COOTBETCTBYIOIIEM OOOCHOBaHHU
JOITyCKAETCsl IPHHUMATh CXEMY JUIS IMOJYYCHHUS H3BECTKOBOTO MOJIOKA B
caTypaTopax JBOIHOTO HACBILICHHUS.

IMomauy Bo3myxa IUisl MEPEMEIIMBAHHA PEKOMEHIYETCS OCYLICCTBIATh C
MOMOILBED KOMIAKTHBIX ~KommpeccopoB Tuna CO, 000pymoBaHHBIX
COOTBETCTBYIOLIMMH PECHBEPAMH.

Jlo3upoBaHKe IIENOYHBIX PEAreHTOB CJEAyeT OCYLIECTBISTh HACOCAMH-
posatopamu Ttuna HJI win ¢ NOMOIIBIO IIPOTOYHOIO  JO3MPOBAHUS
IIEHTPOOESIKHBIM HACOCOM M OAaUYKOM MOCTOSTHHOTO YPOBHSI.

1412, TIpu oOecdropuBaHMM BoJa M3 CKBOXHH MOCTYIaeT B
IIPOMEXKYTOYHBII a’3pallMOHHbIN 0aK, HeOOXOIUMBIH B JaHHOM ciydae JUis
NIPEAOTBPALIEHUS] BOBMOXHOM (DIOTAallM PACTBOPEHHBIX Ta30B B OTCTOWHHKE
YCTaHOBKU. DTOT 0aK SBISETCSA TAaKKe PETYIUPYIOMEH eMKOCTBIO MEXKIY
MOJ3eMHBIM  BOJ03a00pOM W yCTaHOBKOW. Boma mu3 ©Oaka 3abupaertcs
HAacOoCaMH YCTAHOBKH M 00pa0aThIBacTCS KOAryJlsHTOM - CEPHOKHCIBIM
afoMuHHEeM, oOjamarommuM  (TOPCENEKTHBHBIMH  cBoiicTBamu  ({prop
copOHpyeTcs Ha TIOBEPXHOCTH OCAJIKa COJICH aJIOMHHUS, BBIICISIOIIMXCS U3
BOJBI IPH KOATYJISILIUH).

HJ’I}I HHTCHCH(bHKaI_lI/IH BbIJICJICHUS ocaJka npu IIOBBIIIICHHOM
comepxxanud  ¢ropa B Boje (cBbime 3—3,5 Mr/im) HE0OX0IUMO
JIOTIOJIHUTENNBEHO BBOJUTH B BOJLy (UIOKYISIHT — nonrakpuiamu (ITAA).

OcpeTnieHHe BOABI, KaKk M B IPEABLAYIIUX CIydasdx, CleayeT
OCYIIECTBIISITH B TPYOUaTOM OTCTOMHUKE U QHIBTpE.

[IpuroToBneHHe pacTBOpa KOaryjisiHTa HE HMeEeT NPUHLUIIHAIBHBIX
pa3nHYMil M0 CPaBHEHHUIO C NMPUHATHIM PEXUMOM pabOTHl YCTAaHOBKU IS
OYHCTKH IIOBEPXHOCTHBIX BOJI.

14.13. Oo0e33apakuBaHHE IMOA3EMHBIX BOJI OCYIICCTBIIIOT W/IH B
OaKTEepUIIMAHON yCTAaHOBKE, HJIM C HCIIOJIL30BAaHUEM XJIOppPEareHToB. MeTox
obe33apakuBaHMs JTOJDKEH OBITh BBHIOpAaH C y4ETOM MECTHBIX YCIOBHH U
COTJIaCOBAaH C MECTHBIMM OpraHaMH CaHUTAPHOTO HaJ30pa.

OCOBEHHOCTH PABMEIIEHU A U TPUBA3KU

14.14. OcoGeHHOCTH pa3MelIeHHS U IPUBSI3KH YCTAHOBKH OINPEICIISIFOTCS
pacIiojoKeHHEeM HMCTOYHUKA BOJIOCHAOKEHHMS, BOJOHAIIOPHOM OamHM W
YCTAaHOBKHM, a TaKk€ BO3MOXXHOCTBIO HCHOJIB30BAHUSI TEXHHYECKOTO
BOJIONIPOBO/Ia M BEJIMYMHOW KoJIeOaHMH YpOBHEHl BOJBI B IOBEPXHOCTHOM
BOJOMCTOYHHMKEe. Hipke paccMoTpeHBl Hamboiiee XapakTepHBIE CIydau
HPUBS30K.

14.15. B caywae, Korma yCTaHOBKA M BOJOHANOpHAs OarrHs
pacrioyaraloTcsi B HETOCPEACTBEHHOM ONM30cTH K Boxo3abopy (mpu
aMIUIUTyJe KOJNeOaHWs YpPOBHA BOABI B IIOBEPXHOCTHOM BOJIOMCTOYHHKE
MeHee 6 M), YCTaHOBKY M HAacOCHI IIEpBOTO IOIbeMa CIEeAyeT pa3MelaTh Ha



IUIOIAAKe WJIM B ONHOM 3JaHUH. JIONOJNHUTENFHO  HEOOXOIMMO
IpeycCMaTpUBaTh BOAOIIPUEMHBIE YCTPOHCTBA M BCACHIBAIOIHE JIMHHUH.

BcaceiBaromue JIMHMM ~ MOTYT  OBITH  3aMEHEHBI  CaMOTEYHBIMHU,
MOJIBOASIIIMMY 00pabaThIBaeMyI0 BOJY B CHELHAIbHBIM IPHEMHBIH KOJIOAEeL
(xamepy), OTKyzia Bojia 3a0MpaeTcsi HACOCAMHU BOJIOOYNUCTHON YCTaHOBKH.

14.16. B Tex ciydasx, KOrja yCTaHOBKa M BOJOHANopHas OarrHs
ylIalleHbl OT BO0JI03a00pa Ha 3HAYMTEIBHOE pACCTOSHUE, a aMIUIUTYa
KoJieOaHMsI TOPU30HTA BOJABI B TIOBEPXHOCTHOM BOJIOMCTOYHHKE MEHee 6 M,
HAcOChl, KOMIUIEKTyEMblE C YCTAaHOBKOH, MOXHO YCTaHaBJIMBaTh B
OTZHCJIbHOM IIOMELICHHH, PACIONIOKEHHOM BOJM3HM BOJOUCTOYHMKA. J[is
OYHCTKH NOBEPXHOCTHBIC BOIBI MOJAOHPAIOTCS U3 YCIOBHUS OOSCIICUSHUS HX
MO/Ia9H Yepe3 BOJOOYHMCTHYIO YCTAaHOBKY HEIIOCPEICTBEHHO B OAIIHIO.

B03MOXHO pa3MelieHHe peareHTHOTrO OJIOKAa B IOMEIICHUSIX HACOCHOM
CTaHLMH WU PAJIOM C BOAOOYHUCTHONW YCTaHOBKOM.

14.17. Ecnu MeCTHBIC YCJIOBHS HE MO3BOJIIFOT 00CCIEYUTh HOPMAIIbHYIO
paboTy BOZONPOBOJA B CBS3HM C HEJOCTATOYHBIM HAIIOPOM HACOCOB IEPBOTO
NOJbe€Ma, HAcOChl YCTaHOBKM MOTYT paboTaTh Ha JOHOJHHUTENbHYIO
MOJKaYKy (111 OYMCTKHU TIO/I3€MHBIX BOJ] 3TO 0053aTENBHO BO BCEX CIIydasix),
OTpaHHYMB €€ J0 CYMMapHOI'O AaBJIECHHS Iepej ycTaHOBKOW Tuma «CTpys»
no 0,3 Mlla.

14.18. Tlpu amrumutyzne KoneOaHW TOPU30HTA BOJBI B MOBEPXHOCTHOM
BOJJOMCTOYHHKE, NPEBBINIAIONIEH 6 M, H COJEP)KaHNN B3BELICHHBIX BEIIECTB
MeHee 150 Mr/m pekoMeHIyeTcs HCIOJIb30BaHUE IIOTPYXKHBIX HACOCOB.
BonozabopHble coopyxeHus OyayT HMeTh IPU 3TOM CIEAYIOLIHI COCTaB:
OT0JIOBOK, CAMOTEYHBII TPyOOIIPOBO, BOJOIPHEMHBIN KOJIOJCL, OIPYKHbIE
HacoCHI.

14.19. [Ipu HamMuuM Ha MeCTE CYLIECTBYIOIIETO TEXHHYECKOTO WIIN
MIOJIMBOYHOTO BOAOINPOBO/IA 11€71€C000pa3HO B MEPBYIO0 OUYEPEab PacCMOTPETh
BO3MOXKHOCTh TIPHCOEAMHEHUS] YCTAaHOBOK HEINOCPEICTBEHHO K HeMmy. B
TaKUX CIy4asX MOXHO MHCIOJIb30BaTh Kak HANOp TEXHUYECKOTO
BOJIONIPOBO/IA, TAaK M YCTpamBaTh IPOMEXKYTOYHBIH HPUEMHBIH KOJOJEIL,
pe3epByap WM Kamepy. B mepBoMm ciydae HAacoChl yCTAaHOBKH MOKHO M HE
UCIIONB30BaTh TPH JOCTaTOYHOM IS IOJA4YM B BOJONPOBOJHYIO OAlIHIO
IaBICHWM  YKAa3aHHOTO  TEXHHYECKOro  BOJOIpoOBoxa. I[IpumeHeHue
paccMaTpHBacMOi BBILIE CXEMBI BO3MOYKHO JIMIIb TIPH YCJIOBUH IOTYyYESHUS
paspelieHns] OpraHoB CaHUTAapHOTO Han30pa, COOTBETCTBHS HCTOYHHKA
UCXOMHOM TEXHMYECKOH BOJBI ACHCTBYIOIIMM HOpPMaM Ha HWCTOYHHKH
XO3SIUCTBEHHO-TIMTEEBOTO  BOJOCHAOXKEHMS, a  Takke  obecredeHHs
COOTBETCTBYIOIINX 30H CAHUTAPHOW OXPaHBI.

14.20. Eciu BonmoHamopHast OaliHs paclioJIOKCHA Ha 3HAYMTEILHOM
pacCTOSHUM OT BOJOOYHMCTHOHM YCTAHOBKHM, PEKOMEHIYETCSl yCTaHABJIMBAThH
pSAIOM CO 3JaHMEM YCTAHOBKM IIPOMBIBHOW ©0ak COOTBETCTBYOLIEH
BMECTUMOCTH (HAIpHUMep, BOJOHANOPHYIO OAIIHIO 3aBOJCKOTO U3TOTOBJICHHS
tuna  PoxHoBckoro). Ilpm orcyrcTBuM Ha  OOBEKTax  yKa3aHHBIX
BOJJOHAIIOPHBIX OAllleH CIHeLHanbHble NMPOMBIBHBIE OaKH yCTaHOBOK MOTYT
OBITh HM3TOTOBJICHBI B COOTBETCTBHHM C TEXHHYECKOH JOKyMEHTamueu
I'mmpoxoMMyHBOZOKaHaA.

IIpy ¥cnonp30BaHUM yKa3aHHBIX OAaKOB OYMILCHHAs BOAA IIOCTYIAET
TPaH3UTOM OT HHUX JHOO B BOJOHAIIOPHYIO OAaIIHIO BOIONPOBOAA, JHOO B
pe3epByap MM HPUEMHBIN KOJIOJEIl HACOCHOHM CTaHIMM BTOPOTO IIOJbEMa.
Bricora Oamen nomkHa ObiTh He MeHee 10-12 m. [Ipu BeicOoTe Oonee 15 M
pacxoj BOABI AJsl IPOMBIBKU YCTAHOBOK PETYJIHPYIOT CTENEHBIO OTKPBITHS
ee ONepalroOHHON 3aiBIKKHU. [yl OoJblIel HaNeKHOCTH B ITHUX CIIydasx
PEKOMEHYeTCsl YCTaHABIMBATh CIIELHAIBHYIO 3aBHKKY MEXKIy YCTAaHOBKOU
u OallHe# W peryaupoBaTh CTEIEHb MOCTOSHHOTO OTKPBITHS Ha TpeOyeMble
napaMeTpel  MPOMBIBKH. Bo03MOXKHa Takke yCTaHOBKa Iuadparmel,
paccYUTaHHOW Ha OCTATOYHBIA HAIOp IPH MPOMBIBKE, paBHBEIA He Oonee 15
M.

14.21. EMKOCTH BOIOHANOPHBIX OallleH MOJUKHBI OBITH PAaCCUMUTAHBI KaK
Ha PEryIMPYIOUINA, TaK U Ha TPOMBIBHON 00beM. Perymupyromuii o6peM
onpesensieTcs KOHKPETHBIMU YCIOBUSAMHU PaOOTHI CHCTEMBI BOZOCHAOKEHHUSL.
TIpOMBIBHO} 06BEM PACCUUTHIBACTCS HA OJHY HPOMBIBKY YCTAHOBKH: 5 M -



JUIS yCTAHOBOK Tpom3BoauTensHocTsio 100 1 200 m*/cyr, 16 m® - 400-800
M*/cyT (B pacuere Ha YCIOBHsS OYMCTKH MOBEPXHOCTHBIX BOX). IIpH 3TOM
KOHCTPYKIIMSL y3ja MOABOJAA BOABI OT YCTAHOBKM K OaliHe JJ0JDKHA
obecrieunBaTh MOCTOSIHHOE COXpaHEHUE TPeOyeMOoro IIPOMBIBHOTO 00beMa.

1422, B tex ciydasx, KOrja YCTAaHOBKM HAXOJSTCS B JKCIUTyaTaluu
TOJBKO B TEPUOA IUIFOCOBBIX TEMIIEpAaTyp, WX MOXHO pa3MellaTh He B
MOMEIICHHH, a HEMOCPEICTBCHHO Ha OTKPBITBIX IUIomaakax. [Ipu atom
MOTYT OBITH BBIIOIHEHBI TOJIBKO JITKOE OTPaKICHNUE U HABEC.

BBIBOP OCHOBHBIX TEXHOJIOTMYECKUX ITAPAMETPOB
PABOTBI YCTAHOBOK JJIs1 OYUCTKHU ITIOA3EMHBIX BOJ{

14.23. O6e3xesne3nBaHue BOAbI:

14.23.1. Oxkwucrnenue xejae3a, HAXOMSIIMICTOCS B BOJC, OCYIIECTBIISIOT
KHCJIOPOZIOM BO3/yXa TPH HU3JIMBE €€ W3 HACaJAKH 4Yepe3 OTpaxareib B
MPOMEXKYTOUYHBII adpalioHHbIN O0ak. CKOPOCTh BBIXO/a BOJIBI U3 HACAIKH —
1,5-2 wm/c. Paccrossame ot Hacamkum no otpaxarens — 0,2-0,3 M, ot
oTpaxkaTens 10 ypoBHs Bofbl B 6ake — 0,7-1,0 M. BpeMms npeObIiBaHMs BOBI
B 0ake — 0,5-1 muH. bak cHaOXarT KOMMYHHKAIAAMHU MOJAYH U OTBOJA
HCXOJIHOW BOJIBI, MepeinuBa u onopoxHeHus. CoaepxkaHue KUCIOPOia B BOJIC
TOCJIC adpaIiy JOJKHO COCTABIIATh HE MeHee 5—8 MI/I.

14.23.2. TpeOyemyto 703y ILIEIOYHOTO pearcHTa Npu 00e3)KeIe3NBAaHUN
BOJBI ONPEACIAIOT NPOOHBIM TYTEM C TOMOMIBI0 TEXHOJOTHYECKOTO
aHanmm3a. YKa3aHHas [103a COOTBETCTBYeT 3HaueHusM pH obOpaboranHON
BO/IBL.

Ilpu HEBO3MOXXHOCTU TIPOBEACHHS TEXHOIOTMYECKUX H3BICKAHUH Ha
MecTaxX peKOMEHYETCsl KCIOIb30BaTh OPUEHTUPOBOUHBIE JaHHbIE Ta0. 18.

Tabmuma 18
pH ncxomHOM BOIBI Mesnee 6,0 6,0-6,2 6,2-6,4 Cs. 6,4
Jl03a Ie7I09HOTO peareHTa, 3,0-4,0 2,5-3,0 2,0-25 1,5-2,0
Mr-3kB/J1 (1o CaO uim o
Na,CO3)
14.23.3. BpiOOp NPOM3BOAWTEIBPHOCTH  YCTAHOBKH  3aBUCHT  OT

mokazaresieil KauecTBa HMCXOJHON BOJBI, THUIA MPUMEHSIEMOIO INEIOYHOTO
peareHTa (M3BECTh WM COJIa) U OCOOCHHOCTEH JKCILTyaTallid YCTaHOBKH.
[Ipou3BOMUTENTFHOCTh YCTAHOBKU CIIEAYET ONPEACISTh C YYSTOM JAHHBIX
Tabu. 19.

Ta6muua 19
HCXOHH&H KOHHCH’I‘paHI/Iﬂ KCJI€3a B BOJC, MF/J'I
pH ucxon-

HOW BOJIbI 10 10-20 20-30 30-40 cB. 40
6,0 10115 | 08-1,0 | 0,7-095 | 0,65-09 | 0,60-0,75
6162 | 1,513 | 09-1,15 | 08105 | 07-1,0 | 0,65-0,85
6,2-6,4 1,2-1,4 1,0-1,2 0,9-1,2 08-1,1 | 0,75-0,95

6,4 1,3-15 12-14 | 1,05-1,3 | 095-1,25 | 0,9-11

IIpuwmeyanue Hwkaue 3HaueHHs KO3PPUINEHTOB H3MEHEHUS
NPOU3BOAUTENBFHOCTH YCTAaHOBOK HEOOXOAMMO IpHHUMATh [yl Ooiee
BBICOKMX KOHIIEHTpPALMil jKele3a B BOJE, IPH HCIIOIb30BAaHHU B KauyecTBe
peareHToB KaJbLUHHUPOBAHHON COABI W MEXIIPOMBIBOYHOM IHKIE PabOThI
YCTaHOBKH HE MeHee 24 4.

14.23.4. TonmuHy Cl10s IECYaHON 3arpy3KH PEKOMEHIYCTCS IPUHUMATh
paBHoit 1,5-1,8 ™M; kpymHocTh 3epen 3arpy3ku  0,6-2,0 MM 1npu




skBuBaJieHTHOM nuamerpe 0,8-0,9 MM m kodduimeHTe HEOTHOPOIHOCTH
2,0-3,0.

IMapameTpbl  MPOMBIBKM, HWHTEHCUBHOCTh W  MPOAOJDKUTEIHHOCTH
MPUHUMAIOTCSl TAKAMH JK€, KaK JUIS YCTAHOBOK, PUMEHSEMBIX JJISi OUUCTKU
MOBEPXHOCTHBIX BOJI.

14.24. Ymsryenue BOAbL:

14.24.1. Onpenenenre HEOOXOMMBIX 103 IIEIOYHBIX PEArCHTOB CICAYCT
NPOM3BOJINTh B COOTBETCTBMM C KayecTBOM o00OpadaThiBaeMoOil BOJIbI, B
3aBUCHMOCTH OT COOTHOUICHHUS MEX/Iy OCHOBHBIMH KOMIIOHEHTaMHU
KECTKOCTH W XapaKTepHCTHKOH ee coieBoro cocrapa. llerecoobpaszHo
MpEeBAPUTEIHHO COCTABUTh MOHHYIO JAMArpaMMy TMIIOTETHYECKOrO COCTaBa
OCHOBHBIX COJICH, HAXOISIIIMXCSI B BOJIE.

Jns oOmerdeHusl BEHINONHEHWS pacuyeToB Ha dYepT. 44 TpUBeIeHBI
JHarpaMMbl XapaKTePHBIX THIIOB JKECTKHUX BO. JlMarpaMMbl XapakTepHu3yiOT
BOJIIBI, COJEpXKAIlIMe KaK KaJblMeBYI0, TaK W MAarHUEBYI JKECTKOCTh
OukapOOHATHOrO M CyJb()ATHO-XJIOPHJHOTO THUIIOB, YMSIYEHHE KOTOPBIX
TpeOyeT npoBeeHHs AeKapOOHU3aLMH WIIN U3BECTKOBO-COI0BON 00PaOOTKH.

a) Xy > Xo = Xy <(ca®)
Ca?* : Mq®* | Na*; k?
HCOy Pl osof” | 1 cr”
| K1 |
i) Kr= Ko - K> (o2 )
cal? | : Mqt? Nat: K*
HCO 3 ! S04 pooce”
| LS
ﬁ) Ky =< XKp- LCQI+] = M- Ky
Calt | Mg?* | Na*; k'
HCOy | S0 ! TS
[
2) Xy > o = [Ca??) <Ko~ Xy
cqh quf { Na*: Kt
HCOjs soi” ! boct”
l Xr _l

‘{epT. 44, XapaKTepHLIe ArarpaMMbl HOHHOT'O COCTaBa MOA3CEMHBIX BOJ
MOBBIIIEHHOM KECTKOCTH

a - yJaJeHHe KalbIIMEBOH >KECTKOCTH KapOoHm3ammed; O - ymaleHue
KaJbIIMEBOM W MAarHHEBOH JKECTKOCTeW KapOoHM3amumeil; B - yHaleHHe
KaJbIIMEBOH YKECTKOCTH H3BECTKOBO-COAOBON OOpabOTKOM; T - yHaJeHHe
KaJILIIMEBOI M MarHUEBOH KECTKOCTEH M3BECTKOBO-COZ0BOH 00pabOTKOM

14.24.2. 113 Boap! ynansieTcsi TOJIbKO KapOOHATHAsSI KaJbI[eBasi )KECTKOCTh
(aepr. 44, a), onpenensemas mo Gopmyie

K, — [Ca*] < K, > K, — K, (51)



rie XK, K, XK, - TpeOyemas (cTammapTHas I KOMMYHAILHOTO
BOJIOCHAOXKEHUsT), o0mas W KapOOHATHAs IKECTKOCTH
HCXOJHOW BOJIBI, MI-3KB/T,
[Ca2+] - ICXO/IHAs] KOHLICHTPAIIMS HOHOB KaJIbIIHsI, MT-3KB/JI.
Heobxomumas npo3a wm3Bectu [l, mo CaO, Mr-ske/m, ompenensercs
CTEXHOMETPUIECKOM 3aBHCHMOCTBIO

ﬂl/l = [COZ] + >Ko - >I<T ' (52)

rae [CO,] - koHueHTpanus cBOOOAHO YIIEKUCIOTBI, MI-9KB/II.

IMpn ynanmeHun w3 BOJIBI HE TOJIKO KalbIMEBOW, HO W YacTUYHO
MarHueBoi KapOOHAaTHOHM jkecTkocTH (uepT. 44, 0) 103y H3BECTH JUIs
JieKapOOHHN3AIMY OIPENEIISIOT 110 (OopMyJIam:

K, — [Ca®'] > K, > Ky — Ky ; (53)
I, = [CO,] +2 (K, — XK,) — [Ca®]. (54)

14.24.3. Tlpn HeoOXOIMMOCTH yHaJeHUS HE TOJIbKO KapOOHATHOW, HO M
HEeKapOOHATHOM JKECTKOCTH HEOOXOIUMO IPOM3BOIUTH OOPabOTKY BOJIBI
OJJHOBPEMEHHO H3BECTBIO U COIOM.

B cimywae, ecnm Tpebyercs yHadMTh M3 BOIBI TOJBKO KAJIBIUEBYIO
KECTKOCTH (depT. 44, B), XapaKTepHU3yeMyI0 COOTHOIIIEHUEM

K, — [Ca®'] < K, < K, — Ky, (55)

pacder 703 peareHTOB MPOU3BOAUTCS IO HOPMYyIIaMm:
I = [COz] + K ; (56)
He =K, = K - K, (57)

rae [l — no3a kanbimHApOBaHHOM conbl 10 Na,CO3, Mr-3KkB/1.

14.24.4. Tlpu ynaneHuu W3 BOJBl KAaK KaJbIIMEBOW, TaK U YAaCTUYHO
MarHueBoi KapOOHAaTHOM W HekapOOHaTHOH kecTkocTted (uepT. 44 T),
COOTBETCTBYIOIINX COOTHOILIEHUIO

K, — [Ca®] > K, < K, — K, (58)

J03bI HICJIOYHBIX PEArC€HTOB ONIPEACIIAIOT 11O (bopMynaM:
I, = [COZ] + 2 (K, - K;) - [Ca™] ; (59)
T = (K, — XK = Ky) (60)

14.24.5. B Tex ciy4asx, Korga TpeOyeTcs NMOHU3UTH JKECTKOCTb BOZBI
Goniee yeM Ha 6—S8 Mr-KB/J1 (COOTBETCTBEHHO TP M3BECTKOBO-COJOBOH M
N3BECTKOBOM 00paboTKe), pPEKOMEHIYeTCsl IPEeABAPUTENBLHO HPOU3BECTH
npoOHOE YMATYEHHE B JIAOOPATOPHBIX YCIOBHAX C LIENBI0 KOPPEKTHPOBKH
3HageHnit pH oOpabGotanHoil Bomel. Ecnm BemmuamHa pH BOABI MpeBBICHT
TpeOOBaHMS ACHCTBYIOLIErO CTaHIApPTa C YYETOM MECTHBIX YCJIOBHH |
pPEKOMEHIAIMH CAHUTApPHBIX OpPraHOB, CIENYeT INPOMU3BECTH IOIKHCICHUE
BOJIBI.

Pacuer 10361 KMCHOTHI [, MI/J1, IPOU3BOIAT IO popMyIIe

100el1]
KT :T(b ) (61)
IJie € - SKBUBAJCHTHBIN Bec KUCHOThL: A H,SOy4 - 49 mr/a, ans HCI - 36,5

MT/11;

[l — WIENOYHOCTH UCXOHOM BOAIBI 110 (heHOIPTaTENHY, MI-OKB/II;

S - coaepkaHUe B TEXHHUYECKO#l KucaoTe yucToro npoaykra H,SO, win
HC1,%.

Ilpu BeIOOpE THIA KHCIOTBI, MPH TPOYUX PABHBIX YCIOBHSIX,
NPEANIOYTEHHE CIIEAYET OTAaBaTh COJITHOM KHCIIOTe Kak Oosee 6e30MacHoi n
yI00HOI! B 9KCITyaTallHOHHOM OTHOIICHHUH.

14.24.6. TIpow3BOOMTEIBHOCTh YCTAHOBOK B TEXHOJOTMH YMSTUCHHS
BOJIBI PEKOMEH/IYETCSl IPUHIMATE C YUeTOM JaHHBIX Tabm. 20.

Tab6muma 20

Ucxonnas | OcTaTo4Has ’KECTKOCTh BOJbI, MI-3KB/JI




KECTKOCTh

BOJIbI, MI'-DKB/JI 7 10 12
11-12 1,8-2,0 - -
13-14 1,4-1,6 1,9-2,1 -
15-16 1,1-1,2 1,6-1,8 1,9-2,1
17-18 0,90-1,0 1,2-14 1,6-1,8
19-20 - 1,0-1,1 1,2-1,4
21-22 - - 1,0-1,1

IMIpuwmeqganwn s 1 JJauasle Tabn. 20 XapakTepu3yoT yCIOBUS
JiekapOOHM3aMK BOAbI (cM. uepT. 44, a, 0) .

2. Ilpm wu3BecTKOBO-CO/OBOI 00paboTke BOabI (cM. uepT. 44, B, T)
3HAUEHHUsT OTHOCHTEJBHOW IPOM3BOAMTEIHLHOCTH CJIEAYET yMEHbIIATh
cootBeTcTBeHHO Ha 10 1 20 %.

14.24.7. TonmuHy CIOS MECYaHOW 3arpy3ku (pUIbTpa PEKOMCHIYETCS
npuHuMate paBHoi 1,5—1,8 M, kpynHocTs 3epen 3arpy3kun — 0,8-2,0 Mm
mpu  JKBUBaJICHTHOM  muameTrpe 1,0-1,2 MM u  koddduimeHte
HeoaHopoanocTH 2,0-3,0.

14.24.8. TIpombiBKy (puabTpa CIIEAyeT OCYMICCTBISTh HE PEKE OIHOTO
pa3a B 2 CyT.

[MapameTpbl  MPOMBIBKM, HWHTEHCUBHOCTh W  MPOAOJDKUTEIHHOCTH
MPUHUMAIOTCSl TAKAUMH K€, KaK B YCTAHOBKAX JUISl OYMCTKH MOBEPXHOCTHBIX
BOJI.

14.25. O6ecdropuBanue BOIbI:

14.25.1. Texuonorus oOechTOpUBaHUS BOIBI  IMPEIyCMATPUBACT
00paboTKy ee KOAaryJssHTOM, MO3TOMY PEXUM pPabOThl YCTAaHOBKH B 3TOM
cilydae B OCHOBHOM aHAJIOTHYEH PEKUMY OCBETIICHHUS IIOBEPXHOCTHBIX BOJI.

14.25.2. 10361 koaryisiHTa, HEOOXOAMMBIC T 00eCHTOPHUBAHUS BOIBI,
ONpEeJessIIoT  MPOOHBIM — KoarynupoBaHueM. [IpW  OTCYTCTBHH  HaHHBIX
NpOOHOr0  KOAryJMPOBAaHUs MX ONPEACISIIOT BEJIWYMHOW TpedyeMoro
OCTaTOYHOTO (hTOpA.

[Ipu 3Hauenuu ocratouHoro ¢ropa 1,5 mr/n (IV kimMatudeckas 30Ha)
no3a koaryisiata [, Mr/i o Al,Og, onpenensercs mo Gpopmyiie

ﬂx = 992 (q)ncx - 115) ’ (62)
rae @, - ucxoHOE copepkanue Ghropa B BojE, MI/J;
npu 3HaueHuu ocrarouHoro ¢ropa 1,2 mr/m (II u Il xnmumaTuyeckne
30HBI) - IO opmyIIe
ﬂx = 1299 (q)ncx - 112) ’ (63)

Ipu 3HayeHuu octatoynoro dropa 0,7 mr/n (I kIMMaTHYecKas 30Ha) - 1O
dopmyne
I = 2323 (Oyex — 0,7) . (64)

14.25.3. [Ins wuHTCHCMpUKALMK Tpollecca KOarysiuuu — CcleayeT
NPUMEHATh (QIOKYISHT - mnojuakpuiaamua. Jlossl [TAA mpu otcyrcTBHM
JAHHBIX MPOOHOTO (IIOKYTUpOBaHUSA pekoMmeHayeTcs npuamMats 0,3—0,5
Mmr/n (6osbInue - pu OoJiee BRICOKMX 3HAYSHHSIX UCXOAHOTO (TOpa B BOJIE).

I[TAA crenyer BBOAWTH IIOCHE CETYATOTO (HUIBTPa YCTAHOBKH C
pa3pBIBOM BO BPEMEHH OT BBOJA KoaryisiHTa 0,5—1 MuH.

14.25.4. TIpow3BOOMTEIBPHOCTh YCTAHOBOK, pPabOTAIOIIMX B PEKUME
obecropuBaHus BOJBI, ONPEACISIOT B 3aBUCHMOCTH OT 3HAUYCHHWH
UCXOJHOTO0 M TPeOyeMOro OCTaToyHoOro (ropa B BOJE C YYETOM JaHHBIX
Tabm. 21.

Tabuma 21

OcTarouHslit HcxonHoe coneprkanue ¢ropa, Mr/i

drop, mr/n 253 | 3-4 | 4-5 | 5-6




15 1,6 1,4-1,6 1,0-1,4 0,8-1,0
1,2 14 1,2-1,3 0,8-1,1 0,5-0,7
0,7 1,0-1,2 0,7-1,0 - -

14.25.5. TommuHy Citost mecdaHOW 3arpy3kd (puabTpa PEKOMEHIYETCS
npuHuMare paBuou 1,5-1,8 M, kpymHocth 3arpy3ku — 0,5-1,5 MM mpu
skBuBaJieHTHOM nuamerpe 0,7-0,8 MM m ko3 UIIMeHTe HEOIHOPOIHOCTH
2,0-3,0.

[MapameTpbl TPOMBIBKUA NPUHUMAIOT AHAJOTHYHBIMH PEXKHMY PabOTHI
YCTAaHOBOK IPH OYHMCTKE MOBEPXHOCTHBIX BOJI.

14.25.6. Onpenenenne pacxona pacTBOPOB PEAreHToB (p, 1/4, U 1oadop
TpeOyeMbIX JO3UPOBOUHBIX YCTPOMCTB CIEAYET BHIMOIHATE 110 HopMyIre

1
qp: Olepac‘ch E , (65)

e Qpacy - IPOM3BOMTENLHOCTD YCTAHOBKH, M/4;

Hp - 103a pearenra, r/m ;

P - xoHmeHTpamus pactBopa (CyceH3un) pearenra, %.

ITpu mo3upoBaHUM pearcHTOB B 00pabaThIBAEMYIO BOJIY PEKOMEHIYETCs
MPUHUMATH CIIEIYIOLINE KOHIIGHTPALUH PACTBOPOB WM CYCTIEH3HH, %!

pactBopa koarynsaTta 1mo AlyOz - 1-2;

CYCITCH3UH U3BECTKOBOrO MoJjioka o CaO - 3-5;

pacTBopa KaibUHIPOBaHHOH copl 1o Nay,COs - 5-8;

pacTBOpa XJOPHOW HM3BECTH IO AKTHMBHOMY XJIOPY (MJIM THUIIOXJIOPHUTA
kanbims) - 0,5-2;

IIEKTPOJUTHYECKOTO XJIOPPEAreHTa Mo akTUBHOMY XJiopy - 1.

KOHTPOJIbHO-UBMEPUTEJIbHBIE TPUBOPHI
N ABTOMATHUKA

14.26. KoHTpOIBbHO-U3MEPHUTEIIbHAS allllapaTypa yCTAHOBKH BKJIFOYACT:
MaHOMETPBI JUIsl U3MEpeHHs MOTEepH Hamopa B 3arpyske, Ipo0O0OTOOpHHKH
HCXOJHOW, OCBETJIEHHOW © (QUIBTPOBAHHOW BOXBI, POTAMETPHI IS
M3MEpPEeHUs] W PETYJIMPOBAHMS MOJAa4M HCXOAHOW BOJABI M BO3ayxa (Ipu
paboTe B pexuMe 00€3KENE3MBAHHMS BOJBI); BOJOMEpP W POTaAMETP I
MU3MEPEeHUSI U PETUCTPAIK [TPOM3BOAUTEIBHOCTH YCTAHOBKH; MOILIABKOBBIC
ycrpoiictBa 0OakoB. [Ipu cooTBeTCTBYyrOImEM OOOCHOBaHHHM PEKOMEHIYETCS
yCTaHaBJIMBaTh Ha TpyOomnpoBoje punbrpata pH-MeTphI.

14.27. Inst obecnieyeHus: pabOTHl yCTAHOBKH B aBTOMAaTHUECKOM PEKHME
CllelyeT TpelrycMaTpuBaTh YCTPOWCTBO Tmepen (GHIbTpaMH KOHTAKTHBIX
MaHOMETPOB U  JJIEKTPU(QHUIMPOBAHHBIX 3aJBIKEK C pelie BpPEeMEHH
OPOMBIBKHM, a TakKe YCTAHABIMBATH B BOJOHANOPHOH OamiHe W
MPOMEXYTOUYHOM Oake YpPOBHEMEphl, pEryJUpPYIOLUIHe MePUOANICCKOES
BKJIFOUCHHE U OTKJIIOYEHHE HACOCOB M JJ03aTOPOB PEAreHTOB B 3aBUCUMOCTH
OT peKUMa PabOTHI CHCTEMBI BOJIOCHAOKEHTIS.

HpnMepH pacucra TCXHOJIOITHICCKHX PCIKHUMOB paGOTBI YCTaHOBOK
JUIs1 OYHUCTKH IMMOA3CMHEIX BOJZ

Ilpumep 1. Pacuer pexmma pabOTHl  YCTAaHOBKH  IpH

obeskenesnBaHUE BOJL. BomonorpeGuenme obbexta - 300 Mm/cyr.
[Honzemuast BOJIA XapaKTepusyeTcs CIeAYIOUIUMHU OCHOBHBIMU
nokazaremsimu: pH — 6,1; xeme3o obmee — 19,6 Mr/m, B TOM dwHCIe
cBs3aHHOe (opranmueckoe) — 2,1 wr/m; okuciasemocte — 20,2 Mr/i;

coJiepKaHue CBOOOJHOM yriekucioTel — 130 mr/i; obmas xectkocts — 3,4
MTI-3KB/II. B KadecTBe IIET0YHOr0 peareHTa MperoaracTcsl HCIOIb30BaHUE
n3BecTU. PexxuM paboThl CTAaHIMHU XapaKTepH3yeTcs HMPOMBIBKOM HE darie
OJTHOTO pa3a B CyTKH.

B cootBercTBUM ¢ Tabn. 18 mpuHMMaeM 103y u3BecTH 3 Mr-3kB/1 mo CaO
(78 mr/m).

B coorBerctBum ¢ Tabm. 19 mpuHMMaeM Kod(Q(PHUIIMEHT W3MEHEHUS
npousBoauTenbHocTH ycraHoBku 0,9. ITlpu wucnoms3oBaHuMu cepuiHON




ycranoBku  «Ctpys-400» ee pacdeTHas TPOW3BOAMTENHLHOCTH  IIPH
00e3KeNe3nBaHNU JAHHOM BOJIbI PaBHA:
Qpacu = 0,9 - 400 = 360 m*/cyt > 300 m*/cyT (13,5 M*/u).
[Ipou3BOAUTENFHOCTh JJO3MPOBOYHBIX HACOCOB HW3BECTKOBOIO MOJIOKA
(cm. . 14.25.6) paBHa:
Up = 0,1~13,5-78% =211 n/a .

[IpuHUMaeM IUIsl TO3UPOBAHHS M3BECTKOBOTO MOJIOKA HACOCHI-I03aTOPEI
HJ1-25/40 wu T1/1-40/25.

IIpumep 2. Pacuer pexuma pabOTHl YCTAHOBKH IPH YMSATHEHUH
Bomel. Bomomorpebnenne oObekra — 550 M3/CyT. Tlom3emnuas Boma
XapaKTepu3yeTcs CIeAYIOIUMH OCHOBHBIMHU NoOKa3zaresiMu: pH — 7,2; BKyc,
3amax — 3-4 Oamia (cepoBomopon); oOrmast kecTkocTh — 13,5 Mr-sks/m;
KapOOHATHAs KECTKOCTh — 6,85 MT-3KB/J; KanbIiuit — 80 MT-3KB/JI; MarHuit
- 5,5 wr-ske/m; cBoOomHas yriekucnora — 1,5 Mr-ske/m;  obmiee
coneconepkanue — 930 mr/x;; sxene3o obmee — 2,3 Mr-3KkB/I; TpeOyemas
OCTaTOYHAs JKECTKOCTh — 7 MI-3KB/I. Pexum paOOTBl CTaHIUU C
MIPOMBIBKOI1 He yarie 2 pa3 B CyTKH.

B cootBercTBUU C uepT. 44 (ciyyaii a) :

K, =K, - XK,=13,56— 6,8 = 6,7 Mr-sks/i;
XK, — [Ca*] = 13,5 — 8,0 = 5,5 mr-skB/1 ,
T.cC. K, > K, — K ; K, > K, — [Ca*'] .

Takum o0Opa3oM, Ui yMSTYCHHS BOIBI J0 TpeOyeMo#l OCTaTOYHOM
KECTKOCTH HEOOX0IUMa JICKapOOHHU3AIIHS €€ H3BECTHIO.
Jo3y u3Bectu 1o CaO onpenenum o hopmyie (52) :

II,. = [CO,] + XK, [Ca*"] — K, = 1,5 + 13,5 — 7,0 = 8 Mr-skB/11 =
=224 mr/n mo CaO.

B  coorBerctBHm ¢ Tabn. 20  koddpduummeHT  M3MEHEHUS
[IPOU3BOJUTENILHOCTH YCTaHOBKM cocTtasisieT 1,5. Ilpu wucnonb3zoBaHuu
cepuitHoii ycTaHOBKH «CTpys-400» ee pacdeTHas MPOU3BOIUTEIHHOCTD NPH
YMSITYCHUU BOJBI COCTABHUT

Qpacu = 1,5 - 400 = 600 m*/cyT > 550 m*/cyT.

ITpou3BOANTEIBHOCTh JO3UPOBOYHBIX HACOCOB H3BECTKOBOI'O MOJIOKA
(cm. . 14.25.6) paBHa:

qp=0,1-24,7-224.1/5= 1553 n/u.

[MpuauMaeM Uit O3UPOBaHMS M3BECTKOBOI'O MOJIOKA HACOCHI-JI03aTOPbI
H/-63/16 i HO-100/10.
IIpumep 3. Pacuer pexmma paboOTHl  YCTAaHOBKH IpH

obechTopuBanum BoOmEI. Bopomorpebienune o0bekra — 240 M3/cyT.
IToazemuas BOJIA XapaKTepU3yeTCs CIEAYIOIUMHU OCHOBHBEIMU
MOKa3aTesIMU: UCXOJTHOE cojepxaHue ¢ropa — 3,4 Mr/iI; HEOOXOIUMBIH

ocTaTo4HbId pTop — 1,2 Mr/m.

B  coorBerctBHM ¢ Tabm. 21  koddpdummmeHT  M3MEHEHUS
[IPOU3BOJUTENILHOCTH YCTaHOBKM cocTtaBisieT 1,25. Ilpu ucnonab3oBaHUU
cepuiiHoi ycraHoBkU «Ctpys-200» ee pacueTHasi MPOU3BOAUTEIBHOCTD MPU
00ec(hTOpUBaHUU BOIBI COCTABUT

Qpacu = 1,25 - 200 = 250m°/cyt > 240m*/cyT (10,0 M*/u).
Jlo3y koaryisiHTa CEpHOKHCIIOTO aFOMHUHHUS OMNpeneauM Mo (opmylie
(63):
=129 (3,4-1,2)=28mr/n.

ITpou3BOANTEILHOCTh JIO3MPOBOYHBIX HACOCOB KoaryjsHra (CM. II.
14.25.6) paBHa:

qp = 01.10,0-28-~ 18,6 /.
P 15
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CrnenoBarenbHO, NMpUHUMaeM Hacockl-go3aropsl HJ-25/40 wmm HJI-
40/25.

15. 3JIEKTPOJIM3HBIE YCTAHOBKU
U1 OBE33APAXKUBAHU A BO/IbI

YCTAHOBKU TUITA 5H UIA ITIOJIVYEHU A TUIIOXIJIIOPUTA
HATPUA

15.1. DOmnekrponusHbie ycTaHOBKM THIa OH TpeaHa3HAYEHBI JUIS
MOJyYeHHsT 00€33apa)KUBAIOIICTO PEareHTa - TUIOXJIOPUTA HATPUS MyTEM
AJIEKTPOJIM3a PACTBOPA MOBAPEHHOM COJIH.

Tunoxnopur Hatpus (NaClO) - CHIbHBIM OKHUCIUTENb, IO CBOEH
OakTepunuaHON A(PPEKTHBHOCTH W BIUSHHUIO Ha TEXHOJIOTHYECKHE
moKaszaTtelnn KadecTBa oOpabaTblBaeMOil BOABI PaBHOLIEHEH JCHCTBUIO
KHUJIKOTO XJIOpa, XJIOPHOW HM3BECTH W IOPOIIKOOOPA3HOTO THIOXJIOPHUTA
KaJIbIIHS.

YCTaHOBKM MOTYT TIPHUMEHSATHCS U1 00€33apaXHBaHUS HE TOIBKO
MUTHEBOM BOJIbI, HO U TMPOMBINUICHHBIX M OBITOBBIX CTOYHBIX BOJ, HpPHU
00paboTKe BOJIBI B INIABATEIbHBIX OacceiHax H T. II.

15.2. OrcuecTBeHHasT  HMPOMBIIUICHHOCTh  CEPUIHO  BBIMYCKAcT
JJIEKTPOJIM3HBIC YCTAHOBKH IPOU3BOAUTEILHOCTRIO 1, 5 wm 25 kr/cyr
akTuBHOrO xyiopa (Mapku OH-1, DH-5, DH-25 coorBercTBeHHO). B cocras
JJIEKTPOJIM3HON  YCTAHOBKU BXONAT: Y3l JUISI PACTBOPEHUS  COJIH;
ANEKTPOIM3EP C 30HTOM BBITSHKHOM BEHTWIILNH; OaK-HAKOIUTEIh TOTOBOTO
pacTBopa; BBIIPSIMHUTENBHBIN arperar Uil MHTAaHHUS SJICKTPONn3epa; IKad
VOpaBJICHUS W 3allOpHas apMaTypa. Bce TexHOJOrmdeckoe 000pyIOoBaHUE
MIOCTAaBIIACTCS 3aBOJJOM-M3TOTOBUTENIEM B KOMILUIEKTE C yCTaHOBKOIA.

15.3. DuekTponusHbie ycraHOBKH Tuma DH pabortaroT mo ciemyromiei
cxeMe. B pacTBOpHBINI 0ak 3arpyKarOT MOBAapCHHYHO) COJb, 3aJHBAOT
BOJIOTIPOBOIHYIO BOJY U C TIOMOIIBIO HACOCA MEPEMEIIMBAIOT JI0 MOTYYCHUS
HACBHIIIEHHOTO  pacTBopa moBapenHou comu  (230-310 r/n NaCl).
[IpuroToBNCHHBI pPacTBOp HACOCOM IO TPYOONpPOBOJY TOAAIOT B
ANEKTPONIH3EP, TAC Pa30aBIAIOT BOJOWM 10 paboueii koHmeHTpauu 100—120
r/m  NaCl. 3arem BKIIOYAOT BBINIPSIMUTENbHBIN arperar. Ilpomece
ANEKTPONIN3a BEAYT A0 TOIYYCHHS TpeOyeMoH KOHIEHTpPAIlMH aKTUBHOTO
XJIopa, TIOCJIe Yero TOTOBBIM PAacTBOpP CIHMBAIOT B OaK-HAKONHUTENF W BECh
LUK IOBTOPSIOT.

15.4. Texuudeckas XapaKTepHCTHKA YCTAHOBOK ITPHUBEICHA B Ta0I. 22.

Tab6muma 22

XapakTepucTHKa y37a WIH yCTaHOBKH DeKTpom3ep

OH-1 OH-5 OH-25

IIpon3BOANTEIILHOCTE 110 AKTHBHOMY 1,0 5,0 25
XJIOPY, KT/CyT

Y nenpHbIA pacxo con Ha 1 Kr 12-15 12-15 8-9
AKTHBHOT'O XJIOpa, KT

IponomkuTenbHOCTh NUKIa nekTponu3a, | 0,75-1,0 8-9 10-12
q

PexomennyeMoe 4uCiI0 HUKIOB B CyTKH 2-4 2 2
KoHuenTpauus akTUBHOTO XJIOpa B 5-7 6-8 10-12
pactBope, 1/1

Pabouce HampspKEHUE HA BaHHE, B 40-42 40-42 55-65
Pabounii Tok, A 55-65 55-65 130-140
Y aenpHbII pacxo 3JCKTPOIHEpruy Ha 1 7-9 7-9 8-10

KI' aKTUBHOT'O XJIOpa, kBT




15.5. Ha xaxmom oObekTe IeIeco00pasHO ycTaHaBIMBaTh HE OoJice
IIBYX-TpeX MapajuieNlbHO paboTaONIIX yCTAaHOBOK, M3 KOTOPHIX OJHA JOJDKHA
OBITH pEe3epPBHOM.

15.6. I[lpu nPOCKTHPOBAHUH JIICKTPOIU3HO-XJIIOPATOPHON YCTAaHOBKH
PEKOMEHAYETCS UCIOJIb30BaTh THUIOBBIE W TEXHOPa0OYMe MPOCKTEHI,
BbINOJIHEHHbIE [ 'unpokoMMyHBogokaHaioM u L[HUUDII wunxxeHepHOro
obOopynoBanusi. [IpoekThl pa3pabOTaHbl JJii OYKUCTHBIX COOPYXCHUH C
pacxoznom xiopa 1-200 kr/u.

15.7. YcTaHOBKM C KOMIUICKTOM TEXHOJIOTMYECKOTO O0OPYIOBaHUS
pasMemaloT B 3JaHUH, B KOTOPOM TIPEAYCMOTPEHBI IIOMEIIECHHE IS
ANEKTPOIM3EPOB, HACOCHO-JO3MPOBOYHOE OTHENICHHE, SJICKTPOLIUTOBAs,
BEHTKaMepa M CIIy’keOHOe ITOMEIICHNE.

B momemeHn# A 3IIEKTPONM3EPOB PACIIONATAIOTCSA SJIEKTPOIM3HBIC
YCTaHOBKH C CHCTEMOW BBITSKHOM BEHTHIIIAINH, B HACOCHO-IO3MPOBOYHOM
OTJIENICHIH pa3MemaioTcst paboune 0aku ¢ JO3HPYIOUINMH YCTPOHCTBAMH U
HAacoCHOE 000pyI0BaHHE.

[TomenieHne AeKTPOXO35HCTBA NpeIHA3HAYEHO JUIS CUCTEM YIPaBICHUS
1 KOHTPOJIS 32 pabOTOM 3JIEKTPOJIM3EPOB U HACOCOB.

B mpoekrax mpeaycMOTpEeHO MOKpOE XPaHEHHE COJIM C PacIoj0KEeHHEM
PacTBOPHBIX 0aKOB M OaKOB-HAKOMHTEJIEH TMIIOXJIOPUTA HATPHS BHE 3J[aHUH.

Jlomyckaercss pacmojaraTb YCTAaHOBKM Ha CBOOOJHBIX —ILIOMIAISIX
CyIIECTBYIOIINX IOMEHICHHH. B 3TOM ciiygae pacTBOpHBIA  y3el
MPEIIOYTUTENIFHO Pa3MenIaTh Ha IEPBOM 3Take 3[JaHUS WK B ITOJBaJbHBIX
MOMEIICHUSAX BOJNM3M OT CKJIaja XpaHCHHS COJH. OJCKTPOIHM3Ep
PEKOMEHAyeTCS YCTaHABIWBATh B OTICIBHOM IOMEIICHHH. B0O3MOXXHO
COBMECTHOE pACIOJNIOKEHHE B OJHOM IIOMEUICHHH pPAacTBOPHOTO Y3Ia,
JNIEKTpOJM3epa W Oaka-HaKONMTENs THUIOXJIOpUTa Hatpus. PacTBop
THIIOXJIOPUTA HATPUSl JOJDKEH MOCTYNaTh B 0OaK-HAKOIHMTENh CaMOTEKOM.
[epenag BBICOTBI MEXIY CIHMBHBIM BEHTHJIEM OJIEKTPOJIM3€pa M BXOIHBIM
naTpyOkoM Gaka-HaKOMMTENA JOJDKeH ObITh He MeHee 0,3 M.

[Tomemienrss JOMKHBI OBITH OOECHEYEHbI TMOABOIKONH BOJOMPOBOIHON
BOJIBI JUISl TIPUTOTOBJICHUSI PACTBOPA COJIM M TIPOMBIBKH PAacTBOPHOTrO Oaka,
ANEeKTpoNH3epa, 0aka-HAKOMUTENS U COCIUHSIIOMNX X MAarucTpajei mocie
paboTel. COOTBETCTBEHHO JOJDKEH OBITH 0OCCIICYCH CIIMB MPOMBIBHOW BOJIBI
B CHCTEMY BOJIOOTBE/ICHMUSI.

15.8. BeimpsiMuTeIbHBIA arperat, meperorocaTop, mkad yrnpaBicHUsS |
CHCTEMYy aBapHWHOW CHTHAIM3AIMU IIeJIeCOO0Pa3HO YCTAHABIMBATH B
mucnierdepckoM myHkTe. Illkad ympaBneHHs peKOMEHIyeTcsl KpemuTh Ha
CTCHE B 3aBHUCHMOCTH OT IUIAHUPOBKH TIOMCUICHUS W Pa3MEIICHHUS
o0opynoBaHus.

MoHTaX 3J1eKTpOOOOpYJIOBaHMS  CIEAYET MPOM3BOAUTH  COTJIACHO
JNEKTPUYECKONH  cxeme ycraHoBkM W «[IpaBuimam  3KcIuIyaTanuu
AIIEKTPUUYECKHUX yYCTAHOBOK.

159. Pa3Boaky TpyOOmpOBOAOB  HEOOXOOMMO  BBIOJHATH U3
aHTUKOPPO3WOHHOTO Marepuana, paspemenHoro Munzapasom CCCP
MIPUMEHEHHUIO B XO3HCTBEHHO-TUTHEBOM BOIOCHA0KEHUH.

YCTAHOBKHU THUIIA «IIOTOK»
JJISI OBE33APAXKUBAHU A BOJLBI ITPSIMBIM SJIEKTPOJIM30M

15.10. OOGe33apakuBaHWe BOIBI MPSIMBIM JJICKTPOIU3OM  SIBIIICTCS
Pa3HOBHIHOCTBIO XJIOpHpOBaHUs. CYIIHOCTh 3TOr0 METOJa COCTOUT B TOM,
YTO MOJ JEHCTBHUEM JIICKTPUYECKOTO TOKA W3 XJIOPUIOB, HAXOISIIMXCS B
oOpabaTeIiBacMOii Bojie, 00pa3yeTcsi B OCHOBHOM aKTHBHBIH XJIOp, KOTOPBIHA U
00e33apakxuBaeT BOAY HEMOCPEICTBEHHO B ITOTOKE.

YcranoBku Tuna «[loTok» TpeAHa3sHAYeHBl A 00e33apakKUBaHUS
NPUPOIHBIX BOJ, oOTBevaromux tpedoBanusiv [OCT 2874-82 mpm
COIIepYKaHWHU XJIOPHUIOB He MeHee 20 MT/I B )KEeCTKOCTH He 0ojee 7 MIr-3KB/II.

15.11. YcranoBka pabortaer ciaemyrouM obpaszom. OOpadaTeBacMyro
BONly MO/ JaBJCHHEM IOJAl0T CHHU3Yy BBEPX B JIIEKTpojm3ep. Briodaror
BBINIPSIMUTENBHBI  arperaT M Ha TOKOMOIBOJBI 3JIEKTPOJIOB MOJAIOT
mocTostHHOE HampspkeHne. Cuiry Toka MmoaOMparoT TakuM 00pa3oM, YTOOBI



BENIMYMHA OCTATOYHOTO XJIOpa B 0OOpabOTAaHHOM BOJE COOTBETCTBOBAJA
tpeboBanusam OCT 2874-82.

15.12. TexHnuueckasi XapakKTEpPUCTHKA YCTAHOBKH, CEPUITHO BBITYCKaEMOM
OTEYECTBEHHOM MPOMBIIIICHHOCTHIO, TIPUBE/ICHA B Ta0I. 23.

Tabnuna 23

IMokazatensb 3HaueHHe oKa3aTess
[IpOU3BOAUTETLHOCTR, M/4 15-100
HomwunanbHast MOIIHOCTE, KBT 7,6
Hanpspxenue nuranus, B 380 (£ 10 %)
Pabouee HanpsbKeHUE HA ANIEKbOIIAX, B 6-12
Pabounii Tok, A He 601ee 600
JlaBienue B kamepe, Ia (kre/cm?) 0,5(5)

* 3aBHCUT OT COJEp)KaHMs XJIOPHIOB, Cylb()aroB M TpeOyeMoH O3B
XJI0pa Ha 00e33apasKuBaHUE BOJIBI.

J1J1s1 KOHKPETHOTO 00BEKTA IPON3BOIUTEILHOCTD YCTAHOBKH MOKET OBITH
orpejesieHa 1o Homorpamme (uept. 45). BzaumHoe BinusHUE Cynb(haToB U
XJIOPHUZIOB Ha TIpoLEcC 3JIEKTpoin3a omnpexaensercs kodpdumumentom K.
(Touka 1). JlaHHBIE 1TO0 KOHIIEHTPAIMU XJIOPHUIOB U BEJIMIUHE KOIPPUITUEHTA
K, MO3BOMSIOT yCTaHOBUTH BBIXOJI XJI0pa MO TOKY (Touka 2). Bexox xyopa 1mo
TOKY TIPW 3aJlaHHOM TOKOBO# Harpyske (Touka 3) m TpeOGyemas mo3a Xjopa
(Touxka 4) ompemensioT MaKCHMalbHO BO3MOXKHYIO IIPOHM3BOAMTEIHHOCTH
YCTaHOBKH (TOuKa 5) Ha 06bEKTe PUMEHECHHSL.
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Yepr. 45. HoMorpamma Ji1s onipeieieHust MPOU3BOIUTEIbHOCTH
ycraHoBKH Trna «IloTox»

15.13. HeszaBucuMO OT NPHUMEHSEMBIX CXEM BOJOCHA0KCHHS MeCTa
PACHONIOKEHNST YCTAaHOBOK JUIsi 00€33apa’KMBAaHUS TPSIMBIM 3JIEKTPOJIN30M
00yCJIOBIICHBI CYIIHOCTBIO METOAA: OHH JOJDKHBI BCETIA PAaCIONaraThes
mepen  KOHTaKTHBIMH  €MKOCTSIMH  (pe3epByapaMH  YHCTOH  BOJBI,
BOJIOHANOPHBIMHM OalIHsMU W T. 1), KOTOpble, TaKk € Kak B cly4ae
OOBIYHOTO XJIOPHPOBAHUS, ITO3BOJISIIOT oOecreunBaTh HEOOXOAMMOE BpeMs
KOHTaKTa.

15.14, VYcCTaHOBKM [JOJDKHBI OKCIUIyaTHpOBAThCSI B IIOMELICHUH C
temnepatypoil ot 1 1o 35 °C u oTHOCUTENnbHOM BraxkHOCTHIO 70 80 %. Ha
OTHOM 00BEKTe Iesleco00pa3sHo ycTaHaBIMBaTh He Oosee 2—3 mapauiesibHO
paboTAOMNX YCTAHOBOK, U3 KOTOPBIX OJJHA PE3EPBHAS.




15.15. Tlpu HamuYuu B CXeM€ BOJOCHAOKEHUS YCTAHOBKH IJISi OUMCTKH
Boabl (Tuma «CTpys», YCTAaHOBKH WM CTaHIIAHU IS 00€3KeJIe3uBaHus 1 JIp.)
ycraHoBkd THna «[loTok» 1enecooOpa3HO pacrojaratb B TeX IKe
MTOMEIIICHUSX.

15.16. TIlpum wucCHONB30BaHMM MOJN3EMHBIX BOJ, HE TPEOYHOIIUX
CICIMATBHON OYUCTKU W TIOJaBaEMBIX B COOPHBIC PE3epBYaphl, BOZMOXKHBI
pa3iMYHBIC BAapUAHTHI PA3MCEIICHHS anmapatypbl. [lpW HamTuuuu HaJ
CKBRXMHOI TMMaBWJIbOHA YCTAHOBKY HamOoJjiee Ieecoo0pa3Ho pa3Meliarh
UMEHHO B HeM. Koria maBuiibOH OTCYTCTBYET WIJIHM BOJIa TIOJIACTCS B COOPHBIN
pe3epByap OT HECKOJbKHX CKBKHH, allaparypy MOXXHO MOHTHpPOBaTh B
HACOCHOH (BTOPOTO MMOIBEMA) HITH B HEOOIBIIOM OTAEIHHO CTOSIIEM 3TaHUH.
B Tex cmy4asx, Koria Boja MOCTYNaeT B BOJOHAMOPHYIO OallHIO, a y ee
OCHOBaHHSI UMEETCsl OMEICHHEe, YCTAHOBKY MOXHO Pacrojarath Ha 3THX
TUTOIIAISIX.

Bo Bcex ciyuasix pasMelleHHsT YCTAHOBKH JJIEKTPOJHM3Ep HEOOXOAUMO
YCTaHABJIMBATh HA OOBOJIHOM JINHUU OCHOBHOM MarucTpaiu, MoJaoei Bo1y
B KOHTaKTHBIN pe3epByap.

Ha otpeske 0CHOBHOM MarucTpaiu MEXIy MOJICOeIUHEHUSIMU OOBOJIHON
JIUHUY HEOOXOIMMO yCTaHABIUBATh 3aIBIKKY. [lomaBozsinuii TpyOOmpoBoa
00opyyeTcst U3MEPHUTENEM PacXo/ia MoaBaeMon BOJBL.

15.17. MonTax 0J10Ka 3JIEKTPOITUTAHUS YCTAHOBOK CJIEIyeT MPOU3BOIUTH
B TIOMEIIEHUH COTIIACHO 3JiekTpuieckor cxeme U [TYD. C 1enbio CHUXKESHHS
MajieHusl HANPSDKEHHST B COCAMHHUTENIBHBIX KaOeNsiX pacCTOSHHE MEXIY
BBIIIPSIMUTENIEM ¥ 3JIEKTPOIIM3EPOM JIOIDKHO OBITh MO  BO3MOXKHOCTH
MUHUAMAJbHBIM.

15.18. Tlpu npuBsA3KE M MOHTAXKEC YCTAHOBOK MOJKHO IIOJIb30BAThCS
«CxeMaM# KOMIIOHOBOK YCTAHOBOK JUisi 00e33apaKUBaHHS MPHUPOTHBIX U
CTOYHBIX BOJI TPSIMBIM JIEKTPOITH30MY, pa3paboTaHHBIMH
I'MIpoKOMMYHBOJOKAHAIOM.

16. MEXAHUYECKOE OBE3BOXXUBAHHNE OCAIKOB,
OBPA3VIOUINXCSA HA CTAHIIUAX BOAOIIOAT OTOBKHU

HA3HAYEHUWE U OBJTACTH TIPUMEHEHHU A

16.1. PaccmartpuBacMmble METOABI M YCTPOMCTBA NpEAHA3HAYCHBI IS
MEXaHHYEeCKOro OOE3BOKMBAHHUSI OCAIKOB, OOpa3yIOLIMXCS Ha CTaHIHUAIX
OCBETIICHUS, OO0C3KENEe3UBAHUSI M  YMSITYCHHsS MPHUPOAHBIX BOA, C
HCIIOIb30BAaHHEM CEPUITHO BBIMTYCKaEMOI'0 OTEYECTBEHHOTO 000PY/I0BaHUSL.

16.2. Mexanudeckoe 00€3BOKMBAHHE MOXKET HAWTH NMPHUMEHCHHE IPH
00paboTKe 0casKoB, 0Opa3yIOIINXCs HAa CTAHIIUSAX OCBETJICHHS MPUPOIHBIX
BO/I, XapaKTepU3yeMbIX MYTHOCTBIO 10 400 mr/i.

16.3. Mexannyeckoe 00€3BOXKHMBAaHHE OCAJKOB IPHUPOAHBIX BOJ
PEKOMEHYEeTCsI IPUMEHSTh JJI OCaIKOB:

00pa3yoIMXCs Ha CTAHIMAX 00€3)KENe3UBAHUS U YMATUCHHUS T10I3EMHBIX
BOJ, - TMpUA OTCYTCTBHH CBOOOJHBIX TEPPHUTOPHH, BBICOKOM YpPOBHE
TPYHTOBBIX BOJ| ¥ OOJIBIIIOM KOJIUYECTBE aTMOC(HEPHBIX OCA/IKOB;

MOBEPXHOCTHBIX MPUPOIHBIX BOJ - MPU OTCYTCTBUH CBOOOHBIX
TEPPUTOPUU U YCIIOBHU Uil €CTECTBEHHOTO 3aMOPAKUBAHUS U OTTAWBAHHS
0CaJIKOB.

16.4. Tlpu panpHEHIIEM pPACCMOTPEHHH TEXHOJOTHYECKHX CXCM H
YCTQHOBOK Uil OOpabOTKM OCaJKOB TMPHHATA ClEAyIOUas YCIOBHAs
KJacCU(UKAIKs BOJ| MOBEPXHOCTHBIX BOJOUCTOYHHMKOB MO0 UX MYTHOCTH U
BeTHOCTH (TadI. 24) .

Tabmnuua 24
Bonsl ITokasarens kadecTBa | 3HadYeHME TTOKA3aTENS
ManomyTHble MyTHOCTB, MI/1 <10
[ToHmKXEHHOW MYyTHOCTH To xe 10-50
Cpenneit MyTHOCTH « 50-100
TToBbIIIEHHOW MYTHOCTH « 100-250




MyTHbIE « 250-1500
BricokomyTHBIE « > 1500
ManouseTHsie IIBeTHOCTB, Tpas <35
IIBeTHBIC To xe 35-120
BricokorBeTHbIC « > 120

NPUHIIUNTNAJIIBHASA CXEMA TEXHOJIOTUYECKOTI' O
IMPOIIECCA 1 OCOBEHHOCTH YCTAHOBOK

16.5. Pas30aBineHHBIM OCagOK W3 OTCTOMHUKOB HWJIA OCBETIHTENIEH CO
B3BCIICHHBIM OCAJKOM, a TaKXKe MPOMBIBHbIE BOJbI (HIBTPOBAIBHBIX
YCTQHOBOK CJIEJlyeT HAlpaBisITh B COOPYXKEHHS Ul WX YCPEOHEHHs U
OCBETIICHUSI.

Ocanok, BBIICTCHHBII B  YKa3aHHBIX COOPYXKEHHSX, HAJJICKHUT
HaNpaBJsITh Ha COOPYXEHHUS JUIi €ro JalbHEHIero MeXaHW4eCKOTro
00€3BOKHMBAHMSI.

[Ipu HeoOxomauMOCTH cleayeT MpeayCMaTpUBaTh MPOMEXYTOYHYIO
€MKOCTb JIJI1 BBIDABHUBAHUS Pacxo/ia ocajKa.

16.6. C ueinpro MHTEHCH(UKALIMU MPOIECCa OCBETIACHUS MPOMBIBHBIX BOJI
cienyer nodasnsath nonmakpwiamun (ITAA) u3 pacuera 1—1,5 mr/m.

16.7. Bribop oOopymoBaHUS JIs MEXaHHYECKOTO 00€3BOKMBAHUS
0CaJIKOB IIPUPOJIHBIX BOJ OMpPEAEISIETCS HX HCXOMHBIM KadecTBOM. Jlis
00€3BOXKHMBaHHS THIPOKCUAHBIX OCAJKOB IMMOBEPXHOCTHBIX BOJ CIEAYET B
OCHOBHOM TIpUMeHATh GrabTp-nipecchl Tima OITAKM mmm OITAB. Bakyywm-
GUIbTPBL U1l 00€3BOKHMBAHKS TAKUX OCAJKOB MOTYT HAWTH NPUMEHEHHE
JIUIIB IS BOJA ¢ MYTHOCTBEO > 100 Mr/mm.

s 06e3BokMBaHUS 0CAAKOB, 00OPA3YIOMIMXCS Ha CTAHIHAAX 00€3KeIe3H-
BaHMsS M YMSTYEHHUS MOJ3EMHBIX BOJ, CIIEIyeT HCIIOJIb30BATh BaKyyM-
(GWIBTPBI U JICHTOYHBIE (DUIILTP-TIPECCHI.

ITpu wcnonb30BaHMM BakyyM-(QHIBTPOB CIEyeT NPUMEHSThH arnapaTbl
CO CXOISIIUM IOJIOTHOM, OOECIeuMBAONIMEe BO3MOXXHOCTh pEreHepaliu
GUIbTPYIOIIEH TKAHH.

16.8.  PexomeHpyercst  ciepymoomias ~— TEXHOJOTMYECKass  cXxeMma
MEXaHUYECKOrO O0E3BOKUBAHUSI TUAPOKCHUAHBIX OCAIKOB Ha (QHUILTp-
npeccax (uept. 46).
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UYepr. 46. TexHosornyeckas cxemMa 00pabOTKH 0CaaKOB
Ha KaMepHOM (uibTp-Tpecce

1 - ynnoTtHuTeNs; 2 - no3arop I1AA; 3 - ycpeqHUTENb-OTCTOHHNK OCaKOB U3
OTCTOMHMKOB WJIM OCBETJINTENECH CO B3BELICHHBIM CJIOEM Ocaaka; 4 -
YCPEIHUTEIb-0OTCTOMHUK MPOMBIBHBIX BOJ (DMIIBTPOBAILHBIX COOPYKEHUMH; 5
- Hacoc; 6 - COOPHUK Oocajka; 7 - 103aTop (JIOKYISTHTOB M BCIOMOTaTENIbHBIX
BEIIIECTB; 8 - MPOMEXYTOYHAsI EMKOCTh; 9 - HarpeBaTenbHBIN >1MeMeHT; 10 -
kommpeccop; 11 - wmomxyc; 12 - xkamepHslii ¢uiasTp-mpecc; 13 -
TpaHcnoptep; 14 - OyHkep; 15 - aBTOocaMmocBai

Ocafgok W3 yCpeOHHTEICH-OTCTONHUKOB HETOCPEICTBEHHO WM Yepe3
MPOMEXYTOUHYI0 €MKOCTh TocTymaer B ymwiotHurenn. C  menbio
MHTEHCH(UKALUMHU TIpolecca YIUIOTHEHUSI B OCaJOK Iepes YIUIOTHUTEISIMU
caenyet BBoauTh [TAA.

VYIJIOTHEHHBIH OCa/lOK MEPEIaBINBalOT U3 YIUIOTHUTENICH B eMKOCTb IS
MOJITOTOBKA €ro K MEXaHM4eCKOMY 00e3BOXKMBaHHMIO. B 3aBHCHMOCTH OT
BUJIa OCaJlKa M CIocoda ero MOATOTOBKH B €MKOCTh C TIOMOIIBIO J103aTOPOB
MOTYT TOJaBaTbCs W3BECTb, (IOKYJISHTHI M TPHUCATOYHBIC MaTEpPHAJIBL.
IToMmuMoO 3TOTO, EMKOCTH MOXKET OBITH O0OpYZOBaHA CHCTEMOW MOAOTPEBa
ocanka. [loAroTOBICHHBIH K MEXaHHMYECKOMY OOE3BOXXHBAHHIO OCATOK
OTBOJUTCS B MOHXXYC, OTKy/la C TOMOIIBIO KOMIIPECCOPA MEPEAABINBACTCS B
KamepHbli  ¢mipTp-ipecc.  OOE3BOKEHHBIH  OCaJOK €  HOMOIIBIO
TpaHCTIOpTepa depe3 OYHKep yAaseTcss aBTOTPAHCIOPTOM C TEPPUTOPHHU
cTanuy. OuibTpaT nocse GUIBTP-IIPECCOB OTBOAUTCS B KaHAIM3AIOHHBIC
ceTu.

16.9. Ilpu wWcHONB30BaHUM JUII MEXAaHMYECKOTO 00E3BOKHBAHUS
THJPOKCU/IHBIX OCaJKOB BaKyyM-(DMIBTPOB MOHXYC CIEIyeT 3aMEHUTh
IUTYH)XEPHBIMHU MJIM ITHEKOBBIMU HACOCAMH.

16.10. B KOHCTPYKTHMBHOM OTHOIICHHHM YCPEIHHUTEIN-OTCTONHUKI
JIOJDKHBI ~ o0ecreynBaTh  BO3MOXXHOCTH  9((EKTHBHOIO  OTBEACHHSA
OCBETIICHHOW BOJIBI M OCa/IKa Ha JaJbHEHITyI0 00paboTKy.

16.11. KoHCTpykuumu  yIUIOTHHTEJIEH  3aBHCAT  OT  KadecTBa
oOpabaTsiBaeMoOro ocaaxa. [ ocagkoB MaOMYTHBIX IIBETHBIX BOJ CIIETyET
CTPpEeMHTBCS, YTOOBI OTHOLICHHWE JAMaMeTpa W TIIyOMHBI YIUIOTHHUTENS
coctapmsio 1 : 2. C yBenmuueHHEM MYTHOCTH HCXOJIHOM BOJBI YKa3aHHOE
OTHOIIEHHE MOXXHO YBEJIMYWBaTh, U NPH YIUIOTHEHWH OCAIKOB M3 BOJ C
MyTHOCTBIO cBbimie 100 Mr/nm B KauecTBe YIUIOTHHTENEH MOTYT OBITh
UCIIOIb30BaHbI paiaibHbIe OTCTOWHUKH AUAMETPOM 10 18 M.

16.12. TIoAroToBKYy YIUIOTHEHHOTO OCaJKa K OOE3BOXKMBAHHIO MOXKHO
OCYILIECTBIISITH MO0 B CIIEIHAIbHOW €MKOCTH, JHOO0 HENOCPEACTBEHHO B
MOHXYCE.

IIOAI'OTOBKA OCAJIKA K MEXAHUYECKOMY
OBE3BOXHWBAHUWIO

16.13. Mexanuueckoe O00€3BOXKHMBAHHC OCAIKOB, OOPa3yIOMIMXCS Ha
CTaHIUSIX 00€3)KENe3MBAHU W YMSATYCHHUS TOJA3EMHBIX BOJ, CIICIyeT
OCYIIECTRIIATH TIOCTIE UX YIUTOTHEHHS Ge3 JOTOTHUTENBHOM TIOTOTOBKH.



16.14. Mexannueckoe 00E3BOKMBAHHE T'HIPOKCHAHBIX  OCAIKOB
MOBEPXHOCTHBIX MPUPOJHBIX BOJ CJEAYET OCYIIECTBIATh TOJIbKO IOCHe
MIPEeIBAPUTEIILHON TIOJITOTOBKH, 00SCIICUNBAOIIECH N3MEHEHNE WX MCXOHOM
(U3UKO-XUMHYECKON CTPYKTYPHI.

16.15. IIpensaputenpHas TOATOTOBKA THUIAPOKCHIHBIX OCAAKOB K
00€3BOKMBAHUIO MOXET BKJIIOYATh WX YIDIOTHGHHE B COOPYKEHUSIX
BEePTUKAJIBHOTO WM PAJUMAIBHOTO THUIMA, KOATYJSIHMI0 XUMHUYECKHMU
peareHTaMu, T0OABJIEHUE BCIIOMOTAaTEIBHBIX BEIIECTB, HArpeB 10 60—98 °C,
3aMOpaXMBaHUC-OTTAUBAHHE.

II'pmwwMmeuasnun s | 3amopaxnBaHHe-OTTaWBAaHUE CIEIAYET
IPeAyCMaTpHUBaTh MPH MOATOTOBKE K 00€3BOKUBAHUIO OCAIKOB MaIOMYTHBIX
IBETHBIX W BBICOKOI[BETHBIX BOA, oOOmamaromux Haubojee HU3KOU
BOJIOOTAIOMIEH CITIOCOOHOCTBIO.

2. Bwibop TemmepaTypbl HarpeBa OcCaiKa CIEIyeT OCYLIECTBISTH C
YYETOM BO3MOXKHOCTEH 00€3BOKMBAIOIINX AIIAPaTOB.

16.16. YuioTHeHHEe THAPOKCHIHBIX OCAIKOB MaJIOMYTHBIX LBETHBIX BOJ
clienyeT — MPOM3BOJAMTH B YIUIOTHUTENSIX — BEPTHKAIBHOIO  THIIA,
0060pyI0BaHHBIX YCTPOWCTBAMHU AJIS HEMPEPHIBHOTO HAPYIICHUS] CTPYKTYPBI
ocajka.

VYIJIOTHEHHE OCaJKOB, TMOJYYEHHBIX U3 MOBEPXHOCTHBIX BOJI C
MYTHOCTBIO cBblie 100 Mr/i, a TakKe 0caaKkoB, 00pa3yrONIMXCs Ha CTAHIUAX
o0e3KeNe3uBaHNs M YMATYCHHS IOJ3EMHBIX BOJ, B 3aBHCHMOCTH OT
NPOU3BOANTENBFHOCTH CTAHIMM MOXKHO OCYIICCTBIATH B YIUIOTHUTENSAX
BEPTHUKAJILHOTO HIIM PaJHAIbHOTO THIIA.

Jnst mpeaBapUTENIBHBIX pPacdeToB INIPH HPOSKTHPOBAHHU BIIAYKHOCTD
YIUIOTHEHHOTO B TeueHue 2 1 ocanka Py, crexyer npuaumats, Yo:

JUIL  OcajKa >KeJe30COAepKalliX MOJ3eMHBIX Box — 97,0; mpu
YBEJIIMYCHUH MOPOAODKUTEIIBHOCTH YIUIOTHEHHS J0 24 4  BIaXHOCTh
YIUIOTHEHHOT'O 0CaJIKa CHIbKaeTcs 10 92—94;

JUIsl Ocajika, 00pa3yIoLIerocst Ha CTAHIMAX yMsArdeHus Bojasl, — 92—94.

16.17. Jlna mnpemBapuTEIBHBIX PacuyeTOB MPU  IPOCKTHPOBAHHH
BJIAKHOCTh  YIJIOTHEHHOTO O0CAaJKa MOBEPXHOCTHBIX BOA Py, %, B
3aBHCHMOCTH OT KayeCTBEHHBIX IIOKa3aTeled HCXOMHOM BOABI MOXKHO
OIIPENEIISATH 110 CIEYIOIEMY BBIPKEHHIO!

Py = 96,034 +1,8- 1021 —3-10°M — 1,26 - 10" M?, (66)
YIL

rae 1] — 1BeTHOCTh MCXOIHOM BOIBI, TP,

M — MYTHOCTH UCXOJHON BOJBI, MI/IL.

[IpogomKUTETHPHOCTD YIUIOTHEHHUS OCAAKOB MIOBEPXHOCTHBIX BOJI CIIEIyET
MIPUHUMATH paBHOK 6—10 4 B 3aBUCUMOCTH OT KayeCTBa OCAJIKOB, MPUYEM C
YBENIMYCHHEM MUHEpPANbHBIX IPUMEcCe B HHX IPOIOJDKUTEIHHOCTD
YIUIOTHCHHS CHIKACTCS.

16.18. J[lns wuHTeHCcHUMKAaUMK Ipolecca YIUIOTHEHHS B  OCalOK
nobasmsior [TAA u3 pacuera 0,04 % Macchl CyXxoro BeELIECTBAa OCajKa.
[IpogomKUTEIPHOCTh YIUIOTHEHUS TPU STOM CIEAYyeT NMPUHUMATH PAaBHOU
2—4 4.

16.19. B kauecTBe XUMHYCCKHX PEArcHTOB JUIsI KOATYJSIHU OCAIKOB
nepe]] UX MEXaHUYECKUM 00E3BOKHBAHHUEM MOTYT UCIIOJIb30BAThCSI U3BECTh,
MHUHEpaJIbHBIE JKEJIe30COoIepIKAIINE KOATYIISTHTH, (PIIOKYIISTHTHL.

16.20. Mssectp 1mpM NOATOTOBKE THAPOKCHOHBIX  OCAOKOB K
00C3BOKMBAHUIO  MOJXKET  HCIIOJIB30BAaThCS  CaMOCTOATEIbHO.  JIist
MIpeaBapUTENbHBIX pacdeToB 03y n3BecTd mo CaO ciemyeT MpHHAMATH IS
0CaJIKOB BOA, % MacChl CyXHX BEIIECTB 00pabaTHIBAEMOr0 OCaKa:

moBeIIIeHHOH MyTHOCTH — 10-15;

cpemHeii BeTHocTH M MyTHOCTH — 20-30;

MaJIOMYTHBIX cpenHel niBeTHocTn — 30-50;

MaJIOMYTHBIX BbIcOKonBeTHBIX — 60-100.

IIpu 3TOM 10332 HM3BECTH BO3PACTACT C YBCJIMYCHHUEM LBETHOCTH U
CHIDKEHHEM MYTHOCTH MCXOJIHOM BOJIBI.



16.21. CamocrosTeIbHOE HCIIOJIb30BaHKUE (QIIOKYJISHTOB ISl TOATOTOBKH
THAPOKCHAHBIX OCaJKOB K MEXaHHYECKOMY OO0E3BOKMBAHUIO BO3MOXHO
JIMIIB TIpY 00€3BOKMBAHMH OCAIKOB BOJ IOBBIIICHHO MYTHOCTH.

@ONoKyISHTHI ClIeyeT UCIIOIBb30BaTh JJIsl COKPAIIEHUs Pacxojia N3BECTH.
Ilpu >TOM 1N IIpEABAapUTENBHBIX PacyeToB CIENyeT HNPUHHMATh 03y
¢okynsnTa 0,2 % MO aKTHBHOW YacTH OT MAcChl CYXHX BELIECTB U JIO3Y
u3Bect o CaO — 20 % ans MaJIOMYTHBIX LIBETHBIX BOJ U 15 % s Box
CpeaHeH IBETHOCTH M MYTHOCTH.

16.22, Jlnst cokpaiieHHs pacxoia M3BECTH IPH  IOATOTOBKE
THAPOKCHAHBIX  OCAJAKOB K OO0E3BOXKHMBAHUIO MOXKHO  HCIOJIB30BaTh
pa3inyYHBIe BCIIOMOTaTeJIbHBIE BEIIECTBA, CPEIH KOTOPBIX CIIENyeT OTMETUTh
30JIy-YHOC OT COKUTaHus Top(a, yIid U CIaHLEB, AUATOMHT, EPIIHUT, OMMIKH,
HECYAHYIO IIBUIb U JPYTUe OTXOJBI.

D¢ hekTHBHOCTh MPUMEHEHHS BCIIOMOTATENBHBIX BEIIECTB HEOOXOANMO
HNOATBEPIUTh ONBITHBIM IyTeM. OOBIMHO 100aBKa BCIIOMOTATEIBHBIX
BemiecTB B konuuecTBe 50—100% Macchl cyXux BEIIECTB Ocajka MO3BOJISIET
COKpaTUTh Pacxo/] U3BECTH B 2 pasa.

CoBMECTHOE UCIIOJIb30BAaHHE BCIIOMOTATEIbHBIX BEIIECTB U (IIOKYJISTHTOB
MO3BOJISIET  MOJIHOCTBIO ~ OTKa3aTbCs OT INPHUMEHEHHsS M3BECTH IIpH
06C3BO)KI/IBaHI/II/I OCaJIKOB, MOJYUYCHHBIX H3 BOJ cpeaHeix’[ IIBETHOCTH U
MYTHOCTH.

16.23. Ilpu nepekauke ocagka mepen OOC3BOKHBAHMEM H OCOOCHHO
mocie KOaryJsIIMOHHON W (IOKYISAIHOHHOW 00paboTki Bo u30ekaHHe
paspymieHus  ero  CTPYKTypbl HE  JONYCKaeTcs  HCIIOJIb30BaHUE
LEHTPOOSKHBIX HACOCOB, HX CIEIyeT 3aMEeHATh IUIYHXKEPHBIMH MM
IIHEKOBBIMH.

ONPEAEJIEHUE OCHOBHbBIX TEXHOJIOTUYECKUX
ITAPAMETPOB
NMPOIIECCA MEXAHUYECKOT' O OBE3BOXUBAHUA OCAIKOB

16.24. PacueT ynjaoTHUTENEH ClIeyeT OCYIIECTBIATh 110 MAKCUMAIBHOMY
4acOBOMY KOJIMYECTBY OCajKa, 0Opa3yrolleMycss B TIEpUOJ MMABOJKa, C
YYETOM COKpAI[eHUs] Mepuoja YIUIOTHEHHs B 2 pasza MO CPaBHEHHUIO C
yKa3zaHHBIM 11. 16.17.

16.25. Pacuyer oOopymoBaHus IS OOE3BOXKHMBAHHSA OCaIKa BOJ
MOBEPXHOCTHBIX HCTOYHHKOB CIIE[yeT BECTH, NPUHMMAasi BO BHHMaHHE
CPEIHEr0/I0BbIC OKA3ATENIN KAYeCTBA HCXOJHOM BOJIBI.

16.26. Ha mepuox maBomka HEOOXOAMMO IMPEAYCMAaTPHUBATL CO3IaHHE
AKKyMYJTUPYIOIIEH eMKOCTH JJIsl YIDIOTHEHHOTO OCaJiKa, KOTOPBIH HE MOXET
OBITh 00€3B0O’KEH HA YCTAaHOBJICHHOM 000pY/IOBaHUU.

AKKYMYIUPYIOIIYIO EMKOCTh CIEIyeT 000pyIOBaTh HACOCHOM CTaHIHEH,
obecreunBamIIel  TEepeKayKy HaxomsAllerocs B HeW ocaaka Ha
00€3BOXHBAIOIIKE ATMAPATHI B IEPHOJT MEKEHHU.

16.27. OcHoBHBIC MapaMeTpbl pabOThI GUIBTP-ITPECCOB:

TOJIII[MHA CII0s1 00E3BOKEHHOTO 0cajika Ha (PHUIbTPOBAJIBHON MEPETrOPoIKe
mpu 00e3BOKMBAaHUM Ha (QUIBTP-TIpEccax W BaKyyM-(QMIbTpax 6apabaHHOTO
THIA A0KHA OBITE Hoe > 5 MM;

o0beM ocajka, TMOJNaBaeMOro B (QWIBTP-TIpeCC, - HE MeHee OoOIero
o0bema Kamep, COOTBETCTBYIOIIETO MACTIOPTHBIM JIaHHbBIM;

yIeNbHBIH 00beM momaBaeMoro ocaaka W, > 0,04 M3/m? (npumeHu-
TenbHO K prmbTp-ipeccam tuoB ®ITAKM u ®ITAB) .

16.28. IIpon3BOAMTEIILHOCTE O0E3BOKHMBAIOIIMX AIlIAPaTOB IO CYXOMY
BemecTBy ocanka Q, Kr/(M°  4), BBIPaKEHHAsS Yepe3 Maccy TBEpHOil (asbl
0cajika, MOKET ObITh paccunTana 1mo Gopmysie

Q=T (67)
Fry
rze m,, — macca TBepoi (a3bl ocaka, Kr;
F — moBepXHOCTb (UILTPOBAHHUS, M;
T, — IPOROIDKUTEIBHOCTD (DHIBTPOLMKIIA, U,



K — xoaddummeHT 3amaca, yIUTHBAIONNH KoJeOaHHe CBOMCTB ocaaka U
KOJIbMaTanuio GpuibTpoBajbHOM neperoposaku, pasusiii 0,6—0,8.
[TpoomKUTENEHOCTD QUIIBTPOLMKIIA Ty, Y, IPU 00E3BOXKUBAHUN OCA/IKOB
Ha QUIBTP-TIpeccax paBHa:
Ty = Tp + Torx T Toen s (68)

TJe T - IPOAOKUTENBLHOCTh QUIBTPOBAHMS, U;
Torx - POJIOJDKUATEILHOCTD OTXKUMA, U,
Tyen - IPOJIOIKHUTEIBHOCTH BCIIOMOTATEIBHBIX OMEPAIHid, BKIIOYAOMIas
BpeMs 3allOJHEHUS KaMep OCaIkoM B 00beMe, PaBHOM O0BeMy
Kamep (GuIbTp-TIpecca, BpeMsi BBITPY3KH OCaJIKa U pereHepanuu
TKaHH ¥ IPUHUMAeMasi 10 MacIOPTHBIM JJAHHBIM, 4.
[IpogomKUTEeIBHOCTD (PUABTPOLUKIIA Ty, U, MIPU 00C3BOKUBAHUU OCATKOB
Ha BakyyM-(UIIbTpax paBHa:

360
Ty =Thp— (69)
%o
TJIE Oy - YroJI 30HBI (QUIBTPOBAHHS, TPAL.
Macca TBepaoii (a3bl ocajKa COCTaBIsIeT
mTB = WI/ICX CI/ICX ’ (70)

rae W, - 00beM HCXOIHOIO OCaaKa, M

Chex - KOHIICHTPALHS HCXOTHOTO 0CA/KA, KI/M".

[oncrasnss 3Hauerns 3 Gopmyin (68) - (70) B popmyiry (67), moryaum
CIIEIYIOIIME 3aBUCUMOCTH JUTSI OTIPE/ICICHUSI IPOU3BOANTEIbHOCTH:

$bunbTp-NIpEeccoB

Qq).n — Wihiex Cuex K : (71)
F(‘Cq) +Tomx + rBCH)
BaKyyM-(HILTPOB
Wncxcncxa(b
= = 72
U Ftg-360 (72

Ecnu xonnenTtpanmio ucxomHoro ocaaka B dopmymax (71) u (72)
3aMEHHUTh BJIAXKHOCTBIO MCXOJHOTO 0CaJKa, YKa3aHHbIE 3aBUCHUMOCTU
COOTBETCTBECHHO MPUHHUMAIOT CIICTYIOUINI B

Q _ Wncx(loo_Pncx)Pncx
b =
100F( ¢, + Tomx + Toen)

K ; (73)

WI/ICX(]'OO —Prcx )(x(bpncx
36000Frq,

Qo = K, (74)

rae Py - BIAXKHOCTh UCXOJIHOI'O Ocanka, %,

Pricx - THIOTHOCTH HCXOIHOTO OCAJIKa, kr/m®,

[Ipou3BOAUTENTFHOCTh 00E3BOXKHMBAIONIMX — AINMApaTOB MOXKET OBITh
ONpe/ieicHa TaKkKe MO0 00bEeMY BBIICIHMBIICTOCS (UIBTPAaTa W BIAKHOCTU
HCXOJIHOTO U 00E3BOKEHHOT'O OCAJIKOB M3 CIEIYIOIIET0 COOTHOIICHUS:

Wncx (100 - Pncx) = (WHCX - Wd)) (100 - Poc) ) (75)

100- P,

OTKyza Wiiex =W, (76)

Pncx - Poc

IMoncraBuB 3aBucuMocth (76) B Qopmynsr (73) u (74), momydmm
CIICAYIOLIHE BBIPAXKEHHUSL:

~ Wi (100 P )(100 = P ey )Pucx
Q(b.n =
100(Pncx - Poc)F(po +Tomx + ‘EBCH)

K ; (77)

_ Wip (100 P (100 = P ey Jo pPrcx

K. 78
B.O 3600(P,ycx — Poc)FTg (78)



16.29. lasnenns QunbtpoBanus Gy u oTKHUMA Gopy, TOAAEPKUBAEMBIE
npu pabote (GUIBTP-TIpeccoB, OTIPENICIISIOTCS C)KHMACMOCTBIO
00e3BOKHBaeMBIX 0cankoB. OJIHAKO YYHUTHIBAsI, YTO B MPOIECCE MOATOTOBKU
0CaTKOB K OO0C3BOXKHMBAHUIO 3HAUCHHE CXXHUMAaeMOCTH 00pabaThIBacMbIX
0CaJIKOB MPUBOJIST K ONPEEICHHOMY YPOBHIO, IIPH MPOSKTUPOBAHUU MOTYT
OBITh IPUHATHI CIIEAYIOIIE 3HAUCHHS IABJICHUI B 3aBUCUMOCTH OT KauecTBa
oOpabaTpIBaeMOTO OCajKa, KOTOpPBIE OYAYyT KOPPEKTHPOBATHCSA B IIpoIiecce
IKCILTyaTal[|H:

JUTSl OCaJIKOB MAJIOMYTHBIX IIBETHBIX M BBICOKOIIBETHBIX BOJI

Gy =0,3-0,4 MIla; Gy = 0,8-1,0 MIla;
IUTS OCAJIKOB BOJI CPEIHEH IIBETHOCTU M MYTHOCTH
Gy =0,4-0,5MIla; Gyrx = 1,0-1,2 MIla;
JUTS OCAJIKOB BOJI TIOBEIIIICHHONH MYTHOCTH
Gy =0,5 MIla;  Gep = 1,2 MIla;

16.30. [lns mpemBapWTEIBHBIX PacuyeTOB MNPU  IPOCKTHPOBAHHH
MPOHU3BO/IMTEIBHOCTh BaKyyM-(DUIIBTPOB MpU 00E3BOKUBAHHUU OCAJKOB,
00pasyoIIMXCs Ha CTAHIHSIX 00e3KeIe3uBaHus, ClelyeT IPUHIUMATh PAaBHOU
80—100 kr/(M? - 4), BIaXHOCTb 06E3BOKEHHOTO Ocajka - 60—70 %.

[Ipu 00e3BOKMBaHUH HA BaKyyM-(pHIbTpax 0CcagKoB, 00pa3yIOIIHXCs IPU
YMSTYEHHH HOA3EMHBIX BOJI, IPOU3BOUTEILHOCTD CIIEyeT MPHUHSITH PABHOU
90-120 kr/(m? - 4), BIaXKHOCTb 06E3BOKEHHOTO OcaKa - 50—60 %.

IMpu  00e3BOXKHMBAaHMM  THIPOKCHUAHBIX  OCAJKOB  MOBEPXHOCTHBIX
MPUPOJHBIX BOJ TMPOU3BOJMTEIBHOCT  (UIBTP-TPECCOB IO  CYXOMY
BEIIIECTBY CIIeIyeT IPUHUMATH, I<r/(M2 - 9), JUTSl OCaJIKOB BOJI:

MaJIOMYTHBIX [[BETHBIX - 3—5;

CpeIHel IBETHOCTH ¥ MyTHOCTH - 5—10;

NOBBILIEHHOI MyTHOCTH - 10—15.

[Ipu 3TOM BITAXHOCTH 00E3BOKEHHOTO OCaJKa COOTBETCTBEHHO, %o, JJIS
0CaJIKOB BOJ:

MaJIOMYTHBIX IIBETHBIX - /0—75;

CpexHel IBETHOCTH M MyTHOCTH - 60—70;

MOBHIIEHHOH MYTHOCTH - 55—65.
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	а - установка производительностью 100 и 400 м3/сут; б - установка производительностью 200 и 800 м3/сут; 1 - насос подачи воды; 2 - сетчатый фильтр; 3 - смесительная диафрагма; 4 - ввод коагулянта; 5 - блок коагулирования; 6 - блок обеззараживания; 7 -...
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	1 - водозабор; 2 - аэрационный бак; 3 - блок подщелачивания воды; 4 - блок коагулирования воды; 5 - насосы-дозаторы; 6 - насос исходной воды; 7 - тонкослойный отстойник; 8 - скорый фильтр; 9 - баки обеззараживания воды хлорреагентом; 10 - блок обеззар...
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	Жи = Жо ( Жк = 13,5 — 6,8 =  6,7 мг-экв/л;
	Жо — [Ca2+] = 13,5 — 8,0 = 5,5 мг-экв/л ,
	т.е.          Жт ( Жо — Жк ; Жт ( Жо — [Ca2+] .
	Qрасч = 1,5 ( 400 = 600 м3/сут > 550 м3/сут.
	qр = 0,1 ( 24,7 ( 224 ( 1/5 = 55,3 л/ч.
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	16. МЕХАНИЧЕСКОЕ ОБЕЗВОЖИВАНИЕ ОСАДКОВ,  ОБРАЗУЮЩИХСЯ НА СТАНЦИЯХ ВОДОПОДГОТОВКИ
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	Черт. 46. Технологическая схема обработки осадков  на камерном фильтр-прессе
	1 - уплотнитель; 2 - дозатор ПАА; 3 - усреднитель-отстойник осадков из отстойников или осветлителей со взвешенным слоем осадка; 4 - усреднитель-отстойник промывных вод фильтровальных сооружений; 5 - насос; 6 - сборник осадка; 7 - дозатор флокулянтов и...
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	ОПРЕДЕЛЕНИЕ ОСНОВНЫХ ТЕХНОЛОГИЧЕСКИХ  ПАРАМЕТРОВ  ПРОЦЕССА МЕХАНИЧЕСКОГО ОБЕЗВОЖИВАНИЯ ОСАДКОВ
	Gф = 0,3(0,4 МПа;    Gотж = 0,8(1,0 МПа;
	Gф = 0,4(0,5 МПа;    Gотж = 1,0(1,2 МПа;
	Gф = 0,5 МПа;    Gотж = 1,2 МПа;

