HAYYHO-HCCJIEJJOBATEJILCKUI UTHCTUTYT KOMMYHAJIBHOI'O
BOJOCHABXEHNA 1 OYUCTKU BOJIbI (H KBOB)
AKX nm. K. I. TAMOUIIOBA

NOCOBHUE
10 POEKTHPOBAHUIO COOPY KEHHUI /UISI OYUCTKH U MOATOTOBKH BO/bI
(x CHulI 2.04.02-84)

Yrepxneno npukazom HUU KBOB AKX um. K. [I. [Tam¢unosa
ot 9 anpenst 1985 r. Ne 24

PexomennoBano k m3manmio ydeHeiM coBetoMm HHMU KBOB AKX nwm.
K.JI.ITam¢umnosa.

ComepXUT CBENEHHs, VYTOYHSIOUINE KOHCTPYKTHBHBIE W IpyTUe
OCOOCHHOCTH COOPY)KCHHMH, BOIICANIMX B OCHOBHOW HOPMATHUBHBIN
JIOKYMEHT, a TaKXe YKa3aHHUs IO PAIY HOBBIX pa3pabOTOK, KOTOPHIE MOTYT
NPUMEHATBCA TOJBKO B 3KCIEPUMEHTAJbHOM MOPSAAKE, HpPH ITOM Ui
XO035IUCTBEHHO-ITUTHEBOTO BOJIOCHA0XKEHUS HE00X0AUMO HaJIn4yue
TIOJIOKUTENIBHOTO 3aKJIIOUEHUS CAHUTAPHBIX OPIaHOB.

JJ1 MHKEHePHO-TEXHIUECKUX PaOOTHIKOB MPOCKTHBIX OPTraHU3aIH.

Ipu nones3oBanum [locoOueM HEOOXOIMMO YUYHUTHIBATH YTBEPIKICHHBIC
WU3MEHEHHS CTPOUTENBHBIX HOPM M MPABHJI M FOCYIAPCTBEHHBIX CTaHIAPTOB,
nyOiMKyeMmble ¥ KypHane «bBIOJIeTeHb  CTPOMTENBHOM — TEXHUKH»,
«COopHHKE M3MEHEHHH K CTPOUTENBHBIM HOpMaM M IpaBwiam» [occtpos
CCCP wu wuHbpopMannoHHOM yKazaTene «['ocymapcTBeHHBIE CTaHIAPTHI
CCCPy» I'occranpmapra.

IMPEAUCJIOBUE

[Tocobue sBnsieTcst nomoONHEHHEM K pasn. 6 «Bomomoxaroroska» CHull
2.04.02-84 «Bonocnabxenne. HapysxHble ceTn 1 COOpPYKEHHS».

CocTaBlieHO C y4eTOM Hay4HBIX HCCIIeIOBaHMH M 000O0IIeHHs OIbITa
IIPOCKTUPOBAHMSI, CTPOUTEIILCTBA M SKCIUTyaTallll BOAOIPOBOIHBIX CTAHIIMN
32 TIOCJICTHUE TOJIBI.

IMocobue pazpaborano HUU KBOB AKX wm. K./ Ilampwuiosa -
KaHIuaaTaMA TEXH. HayK E.N.AnensuuHoi (pazz. 1),
B.M.KopabenpaukoBeiM (paza. 4, 13, 14), A.M.lepmmuoit (pasz. 13),
NN . Jemuabv (pa3n. 6), B.ILKpumrymom, B.M.TpeckyroBeM (pa3am. 7),
I'.JL.Menpumem (pa3z. 15), B.M.Jlro6apckum (pa3za. 16) coBmectno ¢ BHUN
BOJT'EO - n-pom texH. Hayk A.J1.EropoBsM (pa3n. 2), kKaHIuAaTaMH TEXH.
Hayk M.M.Mupkucom, I.A.Ilpommnsm (pasa. 1), U.C.Pogunoii (paza. 2),
3.JL.Bonedtpyd (pasa. 3, 4), I.FO.Accom (pa3a. 12); PHUUM AKX um. K. 1.
[Mamdunosa - xanguparamm TexH. Hayk M.X.KoBapckoit (pazn. 5), AU
OunatoBeM (pasf. 8), OUCHU - xaua. TexH. Hayk [1.A.I'paGoBckum (pasm. 8);
OHUHWKWBP - kxaan. Texs. Hayk M.I.XKyp6oii (pa3xn. 9); AsHUUN BogHbIX
mpobmemM - kaHa. TexH. Hayk W.C.babaeBeim (pazm. 10); IHHTHUNDII
WHXCHEPHOTO 000pyIOBaHUSA - KaHAUIaTaMu TexH. Hayk B.M.Ponuasv, B. /1.
CyxkacsiHoMm, naXk. I'.P.PabunoBndem (pasz. 11).

B orbope wmarepmama, cocTaBIeHHH W pemakTupoBaHu: llocoOus
ydyacTBoBanM: KaHaupgatel TexH. Hayk WM. Jlemun, JIL.H.Ilackyuxkas,
B.I1.Kpumryn (HU1 KBOB AKX um. K..ITamdunosa); kaHa. TexH. HayK
B.B.Amanun, n-p TexH. Hayk, npod. W.D.Anensunn (BHUU BOIAI'EO);
umxkenepel  B.A.Kpacynun, JL.II.Po3anoBa (I'umpoxoMMyHBOJOKaHaN);
A.®.bputkun  (CoroszBonokaHannpoekt); I'.P.Pabunonu  (LTHUMDII
HWH)XEHEPHOTO 000PYy1OBAHMS)

1. PACHPEJEJIUTE/IN PEATEHTOB

B mpaxTrke BOZOMOATOTOBKK B COOTBETCTBHH ¢ TpeboBaHmsiMu CHull
2.04.02-84 momkxHO OBITH oOOecredeHO OBICTpOE ¥ PaBHOMEPHOE
pacmpeneieHie peareHToB B oOpabarbiBaeMoit Boje. OCOOEHHO BakKHO
YBEJIMYEHHE CKOPOCTH pACHpeAeNiCHHS NP BBEACHHH KOAryJIsHTOB
(pacTBOpOB coyleli aTIOMHHHS W JKele3a) Ui CO3JaHWs YCIOBHHA HX
3¢ (EKTUBHOTO U PAllMOHATIBHOTO UCIIOIb30BAHUS.



Hmxe omnucaHo HECKONBKO THUIIOB paclpefeluTenell peareHToB,
paspaboranubix HUM KBOB AKX um. K.[d.ITam¢punosa (tun 1) u BHUU
BOAT'EO (tumst 11-1V).

MEP®OPUPOBAHHBII PACIPEJEJNTEDb KOATYJISTHTA
(THII T)

1.1. Pacmpenenurens TpeaHa3HAYeH [UIS  BBEACHUS  PAacTBOPOB
KOAaryJsiHTa Wind (PIOKYJIsIHTa W MOXXET OBITh YCTaHOBIICH B TpyOe mepen
CMECHUTENEM, NpPH MOCTYIUICHHH BOJBl B CMECHTENb WIA B OJHOM U3
OTJIEJICHUH BXOTHOW KaMephl Iepe/l KOHTAKTHBIMH OCBETIUTEISIMH (IepT. 1).
B mocnemHeM ciyuae peKOMEHIyeTCs YCTAaHABIMBATh PAacIpECIUTENh B
IpoeMe MEPErOPOAKH, CO3MAIOIIEM CYXKEHHE IOTOKAa W YBEIHUCHHE €ro
TypOyJICHTHOCTH.

Yepr. 1. Cxema ycTaHOBKH 1ep(HOPUPOBAHHOTO PACTIPEICTUTENS KOATyJIsTHTa
(tum 1)

a - B BHXPEBOM CMecuTele; O - B IIEPEropoavaToM MM KOPUIOPHOM
CMecHTeNe, BXOMHOW  KamMepe  KOHTAKTHOTO  OCBETIHTENs; 1 -
pacrpeaennuTenb, 2 - CEKIIMOHHAs CBMHYMBAIOIIASCS IITaHTa; 3 - mojaya
KOaryJsiHTa; 4 - 3apsaka cudona

1.2. TToTepu Hamopa Npu OOTEKAHUU PACIIPENICITUTENS BOIOH COCTABISIOT
10-15 cm.

1.3. Pacnipenenurenu u3 nephopHpoOBaHHBIX TPYOOK HE PEKOMEHITyeTCs
MIPUMEHATh MpPU 00pabOTKE BOJBI PACTBOPOM KOAryJjsiHTa, COAEPKalluM
HEpacTBOPUMBIE TIPUMECH.



1.4. Jlna BBeAeHHSA PAcTBOPOB MHMHEPAJIBHBIX KOAryJsSHTOB CJEIyeT
NPUMEHSTH PaCIpeNesINTEIN U3 BUHUIUIACTOBBIX TPYO WM U3 HEpiKaBetouen
CTaJu.

1.5. Pacnipepenutens koarynsHTa (4epT. 2) COCTOMT M3 LEHTPaJIbHOTO
0ayka cO INTYLEpOM, Ha KOTOpPBIH HaJaeBaeTCs MLUIAHT Ui  I10/1a4u
KOaryJsiHTa, W PagdaIbHBIX Nep(QOpHUpPOBAaHHBIX TPYOOK-TydeH, MMEIOIINX
OTBEpPCTHsI, HAlpaBJCHHBIC MO JABI)KEHHWIO TOTOKa BOJIbI. Pacmpenenurens
OITyCKaeTcss Ha MECTO YCTAaHOBKM C IIOMOINBIO CBHHYMBAIOIIEHCA U3
OTAEJbHBIX CEKIIMH IITAHTH.

UYeprt. 2. IlephopupoBaHHEIA pacnpenenuTens Koaryisara (tum I)

1 - ueHrpanbHbIi 0adok; 2 - OTBEpCTUS s BBOJAA KOAryJsiHTa; 3 -
pasbeMHas mtaHra; 4 - IOTyHep s NPHCOCAMHEHHUs IUIaHTa MOJa4H
KOAryJisiHTa; 5 - 3ariylika; 6 - neppopupoBaHHas TPyOKa-Iyd

1.6. Yucno oTBepcTHil B pacmpeaenuTesie CileAyeT OINpenessaTh o
pacxoqy pacTBOpa KoaryJisHTa M BeJIMYMHE T[OTepU Hamopa B
pacnpeaenurene 30—50 cm.

1.7. Pacxon pacTtBopa KOaryisHTa (g, em’le, CIENYyET ONpPENENATh IO
dbopmyie
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rae [k - m03a KoaryJsiHTa, I/M;
Js - PACXOJ BOJBI YePe3 CMECHUTEIb, M3/c;
Cx - KOHIIEHTpaUus pacTBOpa KoaryysiHTa, % no mMacce;

p - IIOTHOCT PACTBOPA KOAry/IsHTa KOHIeHTparmu Cy, r/cm.

[110THOCTH pacTBOpa KOAryJsHTA TPH 3aJaHHOH KOHIIEHTPAIMH CIICIYyeT
MIPUHUMATH 10 Tabd. 1.

Tabmuna 1
Komnrnenrpanus pacteopa Al,(SO,)s, [InotHOCTH pacTBOpa,
% 1o mMacce 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. Pacxoz pacTBOpa KOAaryisiHTa (o, CM’/C, TIPOXOISAIIETO Uepe3 OIHO
OTBEPCTHE, CIIEAYET ONPENEIIATh 0 hopMyJie

do=h © 2¢gh , 2)

rae | - kKoadduuueHT pacxoza, IpudImKeHHO paBHbId 0,75;
© - TLIOIIA/b OTBEPCTHS, CM*;
g - YCKOpEHHe CBOGOIHOTO TaICHIs, M/C;
h - 3agaHHas moTeps Hamopa B pacnpeaenutene (cM. 1. 1.6).

B Tabn. 2 mnpuBeneHbl pacxoabl pacTBOpa KOAryJsiHTa, HPOXOSIIEro
4yepe3 OJHO OTBEPCTHUE, MPU MOTEpe Hamopa B pacnpenenuteine, pasHoi 30
CM; YKa3aHbl pEKOMEH/yeMbI€ AUaMETPhl Tydel B 3aBUCUMOCTHU OT JUaMeTpa
OTBEPCTUH.

Tabnmna 2
Juametp Pacxoj pacTBOpa KOaryJisiHra, Muamerp syua,
OTBEpCTHS, MPOXOJISIIIETO 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. Yucno otBepcTHii n, B pacmupeaenutene (Mpyu BHIOPAaHHOM THAMETPE
OTBEPCTHI) HAIUICKUT ONPEICIATh 110 popmyIie

9k
nop = . 3)
9o
IIpu n, > 32 ciexyer yBENIWYHUTH AHAMETP OTBEPCTHH W TOBTOPHUTH

pacyer.

1.10. B nensix yMEHBIICHUS BEPOATHOCTH 3aCOPEHUSI OTBEPCTHUS JOJKHBI
OBITh pPa33eHKOBaHbBI TaK, YTOObI MX JAMAMETDP YBEIMYHMBAJICS OT BHYTpPEHHEH
TIOBEPXHOCTH JIy4a K Hapy>XHOH (IIOCIie CBEpJCHHUS] OTBEPCTHH Ha JIydax
CBEPJIOM PAaCUYETHOTO AUAMETPA).

1.11. Yucrno syueit B pacrpeaennuTesne clieayeT BEIOUpaTh Tak, YTOObI Ha
KaXI0M JIyde ObuTo He Oonee 3-4 oTBepCTHi (YMCIIO Tydyel TOKHO OBITh HE
oonee 8).

1.12. OTBepeTHst Ha JIydax paclpenesuTelIs JOJDKHBI OBITh PACIONI0KEHbI
CHMMETPHYHO OTHOCHUTEIBHO OCH TpyObl, IO KOTOPOH IOCTyHaeT
oOpabarsiBacMasi BOZA, a HA KaKIOM JIyde — CHUMMETPUYHO OTHOCHTEIBHO
TOYKH, OTCTOSIIEH OT cTeHKH TpyOsI Ha 0,25 nuametpa TpyOs! D.

PacnionoxxeHue oTBEpPCTUI Ha Jydax paclpenieluTelNs cleayeT BIOHpaTh
B COOTBETCTBHH C TaOII. 3.

Tabmuma 3
UYucio orBepcTUid Paccrosinue oT BHYTpEHHEM CTEHKH
Ha JIy4ye paclpeeNnnuTelis TpyOa 10 oTBepcTus, 1oy oT D
1 0,25
2 0,2;0,3
3 0,2;0,25;0,3
4 0,16 ;0,22 ;0,28 ; 0,34

1.13. Cnenyer npenycMaTrpuBaTh BO3MOXXHOCTh HCIIOJIb30BaHUs LUIAHTa
pyd  TOoJa4ye KoaryjsiHTa JUisi OCYINECTBJICHHs OOpaTHOW MPOMBIBKU
pacupenenurens (cM. gept. 1).




KAMEPHO-JIYYEBOM PACIIPEIEJIUTEJb (THII 1I)

1.14. KamepHo-nyueBoil pacnpeenuTeNb MpelHa3HaueH Ui CMEIIeHUs
oOpabaTbiBacMOl BOJBI C PAaCTBOPaMH pPEareHTOB, 3a HCKIIOYEHHEM
H3BECTKOBOIO MOJIOKA.

1.15. KamepHo-1TyueBoi pacnpeaenuTensb pacloiaraeTcs o OCu MOTOKa
oOpabaTpiBaeMoOil BOABI (4epT. 3) U COCTOHT M3: NWIMHIAPUICCKON KaMephl ¢
panuanbHBIMU MIep(OPUPOBAHHBIMU OTBETBICHUSIMH, HMEIOIIMMHU OTKPBITHIC
TOPIIBI;, IHUPKYJIALMOHHOTO TATPyOKa, pacloJ0KEHHOTO BHYTPH KaMepsbl
COOCHO, OTKPBITOTO C OOEMX CTOPOH M 3aKPEIUICHHOIO HAa OCHOBaHHU
KaMepel, OOpalleHHOM K IOTOKY; PEarcHTONPOBOAA, NMPHCOEAWHEHHOIO K
KaMepe C IPOTUBOIIOJIOKHOH CTOpOHBI. PeareHtonpoBox MoxeT OBITH
cHa0XeH MPUEMHON BOPOHKOHM INpH IMOoJaue pacTBOpa peareHTa CaMOTEKOM
WIIM COe/IMHEH Ha (h1aHIaX COOTBETCTBYIOIIEH KOMMYHHMKALMEH MpH 1ojiaue
T10]] HATIOPOM.

8
dr
10
Al
7 B -
— |2
Bi= L 1S
W| du|| do 3
A " Lo
—
D
4

Yeprt. 3. KamepHo-my4eBoii pactipenenutens (tun 1I, pacmonoxenne -
BHYTPH TpyOOIpoBOza)

1 - xopmyc TpyOompoBojma; 2 - Kamepa paclpelueiuTeis; 3 - JIyueBoe
OTBETBJICHUE; 4 - MBI)KEHHUE BOJBL, 5 - OTBEPCTHE I BBIXOJA pacTBopa; 6 -
panuanbHas pacropka; 7 - riiyxas pe3uHoBas My(Ta, yCTaHaBIUBaeMas C
3a30poM 5—10 MM oT Kopmyca TpyOompoBoja; 8 - LHMPKYJISIMOHHBINA
narpy6oox; 9 - momaua pearenra; 10 - peareHTONpPOBOA

1.16. DddekTuBHOCTH JEHCTBHSA KaMEPHO-TYYEBOTO pacHpeaeInTes
obecrieunBaeTcs 3a CUeT:

MOCTYIUICHNS] YaCTH MCXOAHON BOZBI Yepe3 IHMPKYISAHOHHBINA NmaTpyOoK
BHYTpPb KaMephbl;

pas30aBiieHHsI 3TOH BOJOH pacTBOpa pearcHTa, MOCTYMAIOMETO BHYTPh
KaMephl 4epe3 pearcHTonpoBo (IIpeBapuTENIbHOE CMEILICHNUE) ;

YBEIMYECHUS]  NEPBOHAYAIBHOIO  pacxofa  JKUAKOTO  PEarcHTa,
CIOCOOCTBYIOILIETO €r0 PACCPEIOTOUCHUIO B IOTOKE;

PaBHOMEPHOTO paclpeie/ieHust pa30aBICHHOIO PacTBOpa IO CEUCHUIO
HOTOKA.

Iloctynnenne B Kkamepy HCXOAHOM BOABI Yepe3 IUPKYJIALIUOHHBIN
MaTpyO0OK MPOUCXOJUT MOA JCUCTBHEM CKOPOCTHOTO HAIopa, MMEIOILIETO
HauOOJBIIYIO BEIMYMHY B Spe IMOTOKA.

1.17. KamepHO-IIy4eBOM pacHpelenuTenb pa3MenaloT, KakK MpaBuilo,
BHYTpH TpyOompoBosa (IpH BEPTUKAIFHOM | TOPH3OHTAIBHOM €T0
MIOJI0KEHHUHN), Ha BBIXOJHOM y4acTKe TPyOONpoOBOJa, MOJAIOIIETO HCXOAHYIO
BOJIy, WIM Ha BXOJHOM YYacTKE TpPyOOIpOBOJa, OTBOAAIIETO BOLY W3
COOPYKEHMS, IOCJIE KOTOPOrO OHa MOMJEXHT JajbHEHIIEl peareHTHOM
o0paboTke (uepT. 4).



[IpennouTuTenbHBI ~ BapHAaHT  YCTAHOBKM  paclpeleuTeNied B
TpyOONPOBOJaX PEKOMEHIYETCSI BBIOMPAaTh C YYE€TOM BO3MOXHOCTH HX
OCMOTpa ¥ 3aMeHBI 0e3 MpeKpaIeHus oJa9u 00padaThIBAeMOM BOJIEI.

IIpu 00paboTke BOJBI HECKOJBKMMH pEarcHTaMH PaclpeIeTUTEIIN
PACTBOPOB CIICAYET yCTAHABIUBATH B IMOCJICIOBATCIBHOCTH, OMpPEACIICMOM
TEXHOJIOTHYECKON cxeMoi. [Ipu 3TOM OT/AENbHBIC PACHPEICIUTENN MOTYT
OBITh 00OBEIMHEHE] B OJIOKH.

Uept. 4. CxeMbl yCTaHOBKH KaMEPHO-ITy4YeBHIX pactpenenuteneii (tum 1)

a - BOIM3M BBIXOIHOTO CEYEHHs BEPTHUKAIBHOIO TpyOompoBoxa; 6 - BOIM3H
BXOZHOTO CEYEHHs TOPH30HTAIBHOTO OTBOJMIIETO TpyOompoBonma; 1 -
TpyOoIpoBox; 2 - ABMKEHHE BOJBI; 3 - KAMEPHO-TIY4eBOW pacrpeenurens; 4
- TI0/1a4a PeareHTa; 5 - ornopHasi KOHCTPYKIHA

1.18. PacueTHble NOKa3aTenM KaMEpHO-TYy4YEBBIX pacHpeAenuTenci u
pa3Mepbl HX KOHCTPYKTUBHBIX 3JIEMEHTOB NIPUBEJICHEI B Ta0I. 4.

Ta6muma 4
[okazaTeny 1 KOHCTPYKTHBHBIE 3IIEMEHTHI 3HaveHus NoKazaTesel
[TpoOmKUTENBHOCTS CMEIIEHUSI TIPH  yCTAaHOBKE
BHYTpH TpyOonposona T, ¢ 0,6—1,0
To e, mpuW YCTaHOBKE BOJIM3H BBIXOIHOTO
(BxomHOTO) ceuenns Tpybomposona T, ¢ 1,0




CKOpOCTb ITOTOKA V, M/C He menee 0,5

KoaddunmeHt ruapaBIuyeckoro CONpPOTHUBIICHUS 2,1

g

OTHOIIEHUS pa3MepoB AJIEMEHTOB K aAuameTpy D
MOJIaroIero (OTBOASIIECTO) TPyOOIpoBoaa:

JaMeTp KaMepsl dy 0,25—0,30
JHaMeTp LUPKYJSIMOHHOTO naTpyoxa d, 0,15—0,20
JUaMeTp Jy4eBOTO OTBETBICHHUS d; 0,05—0,08
JMaMeTp peareHTonposoza d, 0,10—0,15
BBICOTa KaMepbl H 0,30
BBICOTA IMUPKYIIIUOHHOTO TaTpyoka H, 0,20
JUTMHA JTy4YeBBIX OTBETBICHUH L 0,25—0,30
Yuciio Jy4eBbIX OTBETBICHUN N 8

Huametp OOKOBBIX OTBEpCTHUH JIy4EBBIX

OTBETBIIeHHUH d,,, MM 4—10
Koaddunment nepgopanuu JIy4eBBIX
oTBeTBIIeHMH K 1,4—1,6

JTA®DY30PHBII PACIIPEJEJIUTE (THII I1T)

1.19. [duddy3opHbIe pacmpeaenuTeNd MpeIHa3HAYCHBI I CMCEIICHHUS
00pabaTbIBacMOl BOJBI C JKMJIKUMH pEareHTaMH, B OCOOCHHOCTH C TEMH,
KOTOpBIE COZIEpXKAT 3HAYMTENIFHOE KOJMYECTBO TBEPABIX IpHMecel
(M3BECTKOBBIM MOJIOKOM, YTOJIEHOH CyCIeH3HeH).

1.20. duddy3opHBIil pacpenenuTeNs YCTAHABIMBAIOT B BEPTHKAIBHBIX
TpyOOIpoBOZaxX MO OCH IMOTOKa oOpabarbiBaeMoil BoAbl. OH COCTOHUT W3
KoHH4Yeckoro auddy3opa, oOpamIeHHOTO BBIXOAHBIM CEUYEHHEM HABCTPEUy
MIOTOKY, M PEareHTONPOBOJA, IPHCOCIUHEHHOTO K BXOJHOMY CEYEHHIO
muddysopa u cHaGKEHHOrO IPUEMHUKOM peareHTa. [ Opu3OHTalbHbIC
KPOMKHM  BBIXOJIHOTO ceueHHs Juddyszopa o00pa3yloT €O CTEHKaMu
TpyOOIpoBOaa paboUmii 3a30p [T MPOIYCKa MOTOKa 00pabaThIBACMOI BOIBI
(uepr. 5).
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UYepr. 5. AnddysopHslii pacnpenenutens (tun 1)

1 - kopiryc TpyOompoBoaa; 2 - muddy3op; 3 - IBMKESHUE BOABI; 4 - paboumii
3a30p; 5 - riuyxas pesuHoBas my(Ta; 6 - pamuanbHas pacropka; 7 - mojada
pearenra; 8 - IpUEMHUK pearenTa; 9 - peareHTonpoBoja

1.21. BricTpoe pacmpeneneHne peareHTOB OO0ECIeurnBacTCS 3a CUeT:
NOCTYIUICHHS. YacTH MCXOJHOW Boasl B 1udy3op NOA AeHCTBHEM
CKOPOCTHOTO HAIopa, IMEIOIIero HanooJIbLIyI0 BEIMYHHY B SApE MIOTOKA;

pEeLMpKYISMUA  BOIbl BHYTpH Juddy3opa B pesyiabraTe ramieHus
CKOPOCTHOTO Hamopa M CMEIICHHS €€ C pearcHTOM, IOCTYIAIOIUM B
nuddy30p Yepe3 peareHTOpPOBO/I;

PaBHOMEPHOTO pacnpeesieHns] pa30aBIeHHOTO peareHTa B pabouem
3a30pe;

TypOyneHTHOl nuddysun, oOpasyromieicss B pe3yibTare pacIilupeHUs
MOTOKa MPH BEIXOJE M3 paboyero 3a3opa.

Ioctynnenne pa3baBiaeHHOTO peareHTa u3 auddysopa B pabounit 3a30p
MIPOUCXOMUT 32 CYET HOJACOCa B 00JIaCTh MHHUMAIIBHBIX JIABJICHUH.

1.22. [uddys3opHBIl  pacmpenenuTens  clemyeT  pa3Memarb B
TpyOOIpoBOAe CBOOOIHO W LEHTPUPOBATH PAAUAIBHBIMH pAaclIOpPKaMH C
3a30paMH MEXIy MX TOpPIAaMH M CTEHKOH TpyOompoBoaa, paBHEIME 5-10 MMm.
Jlomyckaercsi OJIOKHPOBKA C KAMEPHO-JYYCBBIM pacrpeaeaureneM (dept. 6).
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Yept. 6. Cxema coBMerieHUs U Gy30pHOTO U KaMEPHO-TY4€BOTO
pacrmpenenuTenei

1 - xopmyc TpyOompoBonma; 2 - anddy3opHBI pacnpenenuTenb; 3 -
IOBIDKCHHE BOIBI; 4 - KaMEpHO-JIy4eBOH pacmpenesuTens; 5 - Iopada
KOaryJysiHTa; 6 - mojiada U3BeCTH

1.23. JIuddy3zopHbiii  pacrnpenenuresib MOXHO —OJHOBPEMEHHO C
OCHOBHBIM Ha3HAUYCHUEM HCIIOJIb30BAaTh B KaUECTBE CY)KAIOLIEro yCTpOicTBa
U W3MEepeHus pacxona oOpabaTeiBaeMoi BOIBI € KO3 UIIEHTOM
THJIPABJINYECKOTO CONPOTHBIICHUS, YKa3aHHBIM B Ta0I. 5.

1.24.  PacuerHble  mokazarend W pasMmepsl  Au(D(DY30pHBIX
pacrpenenuTeiei yka3aHsl B Ta0M. 5.

Tabmuma 5
[TokazaTeny 1 KOHCTPYKTHBHBIE SJIEMEHTBI 3HaueHus NoKa3aresnei
IIpopgomxurensHOCTh cMeneHus T, ¢ 1,0
CKOpOCTb MOTOKA V, M/C 0,5—1,5
Koaddpunment ruapaBinyeckoro COnpoTUBICHUS 5,9
OTHOUIEHUS pa3MEPOB AIEMEHTOB K JTuaMeTpy D
TpyOompoBoza:
JUTMHA YY9aCTKa CMEIIeHUs | He menee 2,0
JIUaMeTp BEIXOMHOTO ceueHus auddyzopa d; 0,67
JMaMeTp peareHTonposoza d, 0,10—0,15

CTPYHHBIN PACHPEJEJUTEJIb CYCIIEH3UI PEATEHTOB
(THUII IV)

1.25. Pacnpenenurenn CTpyHHOTO THIIA MpEAHA3HAYEHBI I OBICTPOTO
CMELICHHsI CYCIIEH3UH pearcHToB (M3BECTH, yIJIs, IJIMHBI U Ap.) C BOAOH B
HaANOPHBIX TpyOompoBoaax auamerpom 200-1400 mm.

Pacnpeﬂem/lTenM HAJJIC)KUT BBIIIOJHATH IIO0 OI[HOﬁ 13 MPUBCACHHBIX Ha
4epT. 7 cXeM, BKJIIOYAIOUIMX: J[Ba paclpeACIUTENbHBIX 3JEMEHTa JUIs
TpybomnpoBonoB muamerpom D = 200 - 400 mm (BapuaHnTt a); Tpu - 1t D =




500 -700 MM (BapuanT 6); yetbipe - st D = 800 - 1000 MM (BapuaHTHI B, T);
Tk - st D = 1200 - 1400 MM (BapuaHT 1).

&)

UYept. 7. CTpyiiHbIe pacrpenenuTeNd CyCclieH3uid peareHToB (tut [V)

a—1 - BapuaHThl cxem: a - D =200 - 400 mm; 6 - D =500 - 700 mm; B,T - D =
800 - 1000 mm; 1 - D = 1200 - 1400 MmMm; e -meTans BBOJAA CyCHEH3UH; 1 -
TpyOOIpOBOA; 2 - PEeareHTONpPOBOA; 3 - KOJIIEKTOP paclpeleTuTeNbHBINA
(pesnHOTKaHEBBIN pyKaB); 4 - cTanpHag TpyOKa; 5 - apmarypa 3amopHas; 6 -
CaJIbHUK; 7 - CTPyOlLIMHA 3amopHas

1.26. Pacnpenenuteny MOXHO yCTaHAaBIMBATh KaK Ha TOPU3OHTAIbHBIX,
TaKk M Ha BEPTHKAJBHBIX ydacTKax TpyOorpoBozoB. B mecte ycTaHOBKH
pacmpenenuTenss  pacCTOSHHE OT  IOBEPXHOCTH  TpyOompoBoma [0
OTPAXIAIOMINX KOHCTPYKIUH HOJKHO ObITH HEe MeHee 300 MM.

1.27. Kaxnaplil pacipeieIUTENbHbIA IEMEHT paclpeaesIuTeNs CyCIeH3H
CIIelyeT BBIIOJHATE B BHIC TPYOKH, BBEICHHOW CpE3aHHBIM KOHIIOM B
TpyOOIIPOBOA Yepe3 CATBHIUKOBOE YCTPOHCTBO M YCTAHOBJIEHHOH Cpe3oM MO
HalpaBJIeHNUIO MOTOKAa. Ha TpPOTHBOMONOKHOM KOHIE TPYOKH CHApyXu
TpyOOIIpOBOAA YCTAaHABIMBAIOT 3allOPHYIO apMaTypy HWIH CTpyOUMHY Ha
PE3MHOTKAaHEBOM PyKaBe.

1.28. Brictpoe cMerenne obecrieunBaeTcs CTPYHHOM mofavelt CyCceH3un
peareHTa 4epes HECKOJIBKO pacnpeienuTeIbHbIX 9JIEMEHTOB
NEePHEeHANKYJISPHO TOTOKY BOJBI C OXBaTOM OOJIbIIEH YacTH IONEPEdHOro
CEUEHHs IOTOKA CTPYSIMH peareHra.

Hdns  moBblmeHuss  3(Q(EKTHBHOCTH  CMEMIEHHS  IIPEeIyCMOTpEHa
BO3MOXXHOCTb YBEJIMYEHUS JUIMHBI DAcIpOCTPaHEHHs CTPyH 3a cYeT
BBINOJIHEHUsT cpe3a TpyOku moxa yriaom 80°. IlpononbHoe mnepemerieHue
pacIpenennuTeNIbHOTO  3JEMEHTa B  CalbHUKE II03BOJSIET  JOOWTHCA



HauOOoIbIIeH IJIOMIaAN OXBaTa NONEPEYHOT0 CEYEHHs MOTOKAa BOJBI CTpyeH
pearenta. IIpu ckopocTu BBIXOAA CTPYH U3 PACIPEASIUTENILHOIO 3JIEMECHTA
MEHEE CpelHEeH CKOpOCTH JABWXKEHHS BOABI B TpyOOlpoBoxe JUIMHY
BBEJICGHHOTO B TpyOONpOBOJ ydYacTKa paclpelelUTENbHOr0 3JIEMEHTa
CllelyeT yBENMYHBAaTh, NPH OONBIIEH CKOPOCTHM BBIXOJA peareHTra -
YMEHBLIAT.

1.29. /luameTp BBITYCKHOTO OTBEPCTHS PACHPENSITUTEILHOIO JJIEMEHTa
clleyeT MpUHUMAaTh paBHBIM 8-15 mMM. [lpu 3TOM cnenyer npenycMaTpuBaTh
BO3MOXHOCTB U YCTPOWUCTBO ISl OYUCTKH OT BHYTPEHHUX OTJIOXKEHHH ITyTeM
MIOCIIEIOBATEJIBHOTO OTKJIIOYEHHS! OOHONW W3 BETBEH DPAacIpeneNuTeNbHOro
KOJIJIEKTOpa M MPUMEHEHHs MPOOOHHUKOB COOTBETCTBYIOIIETO AuamMeTpa (6-
12 mm).

2. ADPUPOBAHHUE KAK CPEJICTBO HHTEHCU®UKALIUN
MPOIIECCA KOATYJISAIUU TPUPOTHBIX BOJ!

'CresryeT IpUMeHsTh B SKCIIEPHMEHTAILHOM TIOPSIIKE.
CYINHOCTb METOJA 1 OBJIACTb IPUMEHEHUA

2.1. Ilpu 06paboTKe MPUPOAHBIX BOA B IIPOIIECCE THAPOIN3a KOATYIISTHTA
oOpa3yercst ~ 3HAUMTEIBHOE  KOJMYECTBO  CBOOOJHOW  YIJIEKHCIIOTBHI,
coneprKaieiicss TIaBHBIM 00pa3oM B Ta30BOW (ha3e BCIEACTBHE €€ MaJlon
pactBopuMocTH. Ha HauanmbHOW cTajuy KOAryJsiiMU B3BEIICHHBIX BEIECTB
IPU Pa3BUTOW TIOBEPXHOCTH TBEPAOH W Ta30BOH (a3 MPOMCXOAUT
WHTEHCHUBHAs aACcOpOLUsl MeNpYalINX ITy3bIPbKOB YIJIEKHCIOTHI Ha
MOBEPXHOCTh MHKPOXJIONBEB KOAryJIMpOBaHHON B3Becu. B  pesynbrare
00pasyeTcst 0ca 0K HEMPOYHOM, PBIXJION CTPYKTYPHI.

2.2. CBoeBpeMEHHOE yHaJIeHHE YTJIEKHCIOTHI M3 cdepbl 0Opa3oBaHMs
MHUKpPOXJIOTIEEB, JIOCTUTAEMOE 3a CYeT aj’palMi BOJbI, 3HAYUTEIBHO
WHTEHCH(UIMPYET NpoLecc KoarylIsauuu. AdspHpOBaHHE CIIOCOOCTBYET
Jy4IIeMy THIPaBINYECKOMY MEepeMEIINBaHNUIO BOJBI C KOAaryJsiHTOM Ha
CTaMu CKpPBHITOW Koarymsanuu. B pesymbrare 00pa3yloTcst XJombs Oonee
MIPOYHON W IUIOTHOH CTPYKTYpHI, OBICTpeEe OCaKJArOIINecs] B OTCTOMHBIX
coopyxeHusx. OToyBKa yIIeKHCIIOTH BBI3bIBAaeT NOBbIIIeHHE pH BOABL, 9TO
CHMKAET €€ KOPPO3HOHHYIO aKTHBHOCTb.

2.3. Metox ¢ mpUMEHEHHEM a’3pPHPOBAHUS MOXKET OBITh PEKOMEHIOBaH
npu 00pabOTKEe BOJBI C MOBBIIIEHHOW MYTHOCTBIO M I[BETHOCTBIO B IEJISX
UHTEHCU(HUKAUK  paboThl  BOJOOYKMCTHBIX  COOPY)XEHHH, JKOHOMHH
KoaryJisiHnra u IOBBIIIICHUA KayeCTBa OCBETJICHHOM BOJBbI 10
OpPraHOJIENTUYECKHM TOKa3zaTelIssM  (3amaxy, TPHUBKYCY, HACHIIICHUIO
KHCIIOPOIOM) .

2.4. AspupoBaHrEe MOXKET OCYIIECTBIISTHCS IPH MCIOIB30BAHUM JIHOOBIX
TEXHOJIOTHYECKUX CXeM O00paboTKu Boabl, mnpemycMoTpeHHBIX CHull
2.04.02-84.

OCHOBHBIE TEXHOJIOI'HYECKHUE ITAPAMETPBI
N HEOBXOIUMOE KOHCTPYKTUBHOE O®OPMJIEHUE

2.5. OnTUManbpHBIN PEXUM a3pUPOBAHUS CIEAYET ONPEACNATh ONBITHBIM
IIyTEM B 3aBUCHMOCTH OT KaueCTBa BOJBI, M MPEXKJIE BCEIO OT €€ MyTHOCTH U
LBETHOCTH.

2.6. Metoauka oTpe/ieIeHUs] ONTUMAIbHOM JJ03bI KOAryJIsgHTa U IPOIIEHTa
a’pUpOBaHMsl BOABI M3NOkeHa B mm. 2.22—2.24. Tlpu HEBO3MOXXHOCTH
OCYIIECTBIICHHSI TPOOHOW 00pabOTKM pEYHON BOJABI PACUETHHIE 3HAYCHUS
JI03bl KOAryJIsiHTa M IIPOLEHTa a’pHpOBaHUS BOJBI JUIS NPOEKTHPYEMBIX
BOJIOOYMCTHBIX COOPYKEHHH OPHEHTHPOBOYHO MOXHO IIPUHUMATH 10 Tab1. 6
(B 3aBHCHMMOCTH OT MYTHOCTH BOIbI). B 3TOM ciydae MHTEpBAI MEXTY
BBOJIOM KOAaryJsiHTa M THOAA4Yeld AUCIEPIHPOBAHHOTO BO3JyXa B CpEIHEM
MIPUHUMAIOT PaBHEIM 15 c.

Ta6nuia 6



Jlo3a 6e3BOTHOTO KOAryJIsTHTA Pacxon Bo3nyxa
MyTHOCTB BOJPI, JUIst 00pabOTKK MYTHBIX BOJI, MI/X B 3aBHCUMOCTH
MI/J1 corntacHo CHull OT pacxoma
2.04.02-84 ¢ a9PHPOBAHHEM BobL, %

o 100 25—35 20—30 10
Cs. 100 no 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

IIpumeganue. [Ipu 06paboTke IBETHBIX BOJ PAaCX0[ BO3AyXa HYKHO
MPUHUMATH, %o, IPU IIBETHOCTH BOJIBI, TPAJ;

JO 40 (i, 10
cB. 40 10 60 ................ 15
60 " 80 .o 20

2.7. AbdpupoBaHHE BOABI MJOIYCKAeTCS OCYIIECTBISATH B OTKPBITHIX
CMECHUTENSAX THAPABIMYECKOTO THUMA (BUXPEBBIX M IEPErOpOAYATHIX),
JIOTIOJTHUTEJIBHBIX COOPYXKEHUH He TpeOyeTcs.

2.8. Meron 00pabOTKM BOABI C a’pHPOBAHHEM TpPeOyeT CTPOroit
MIOCIIEIOBATENFHOCTH BBOJA KOAryJIssHTa W CXKaTroro Bo3lyxa. BBenenue
JUCIEPTUPO-BAaHHOTO BO3/AyXa B IMEPHOA THAPOIM3a KOaryJIsHTa W
o0pa3oBaHUsI ~ MHUKPOXJIONBEB  obecreumBaeT  HawmOompmmi 3¢ dexT
a3pHPOBAHMUS.

2.9. HHrepBam MexIy BBOJOM KOArylssHTa UM BO3AyXa CIEIyeT
npunuMmatk 10-20 ¢ - Bpems, HEOOXOAUMOE JJIsl CMEIICHUSI KOAryJsHTa C
BOJIOM M Hayaja ero rujponusa. BepxHuil npenesn 0OTHOCUTCS K TEM CIIydasM,
KOTJa MPOLIECC CMEUICHUS 3aMeAJIseTCs BCJIEACTBHE HU3KOH TeMIIepaTyphl
Bo1bl. ONITUMATBHBIM HHTEPBAII ONIpeAeiIsIeTcs IPOOHOH 00paboTKOM BOIBI.

2.10. PacTBop KoaryiysiHTa CielyeT BBOAWTH B MOAAIOIINN TPyOOIPOBO
WIN TIpH BXOZE BOJBI B CMECHTENIb, a JWCIEPTUPOBAHHBIA BO3AYyX -
HETIOCPEJICTBEHHO B CMECUTENb.

Bpewms aspupoBanus paBHO BpeMEHH IPeOBIBAHNS BOJBI B CMECHUTEIIE.

2.11. Heo0xogmMocTh  NpeaBApUTENBHOTO  XJOPHPOBAHUS  FIIN
MOJIIENAYNBAHUS, a TaKkKe NPUMEHEHUS JAPYTHX  PEareHToB U
MTOCTIEIOBATEIHHOCTh MX BBOJA YCTAHABIMBAIOTCS MpH MPOOHON 00paboTke
pEYHOM BOABI.

2.12. Asparopbl B CMECHUTENISIX paclioiararoT Ha IiyOuHe He MeHee 3 M OT
MIOBEPXHOCTH BOBI.

Bo u3bexanne mojcoca Bo3myxa B TPyOOHpPOBOX, OTBOMSIIMI BOIy W3
CMECHUTENs, BOJOCOOPHBIE JIOTKM [OJDKHBI padoTaTh € MOATOIUIEHHEM
(OTKpBITBI TEpeNMB HCKIIOYAeTCs); HajJ TPyOONpoBOJAOM HEOOXOIUMO
MIPeAyCMaTpUBATh OTPAXKATENbHBIA MIUT. Hammydmum BapHaHTOM SIBIISICTCS
IIPUMEHEHHE BOJOCOOPHBIX JIOTKOB C 3aTOIUICHHBIMH OKHAMH. YCTPOMCTBO
CaMOCTOSATENILHOTO BO3yXOOTACIMTENS. IIOCIE CMECHTENs-adpaTopa He
Tpebyercs.

2.13. Pacnipesenenne Bo3ayXa B CMECHTEISIX MOXKET OBITh OCYIIIECTBICHO
C TIOMOINBI0 (PUIBTPOCHBIX YCTPOMCTB WM TepPOpUPOBaHHBIX TPYO.
@OunbTpockl MO3BOJISIOT MOJIYYUTh OOJiee MENKOE APOOJICHUE MY3bIPHKOB,
IIpU KOTOPOM pacxoj]l BO3[AyXa Ui a’paluu BOAbl CHIKaercs. OgHAKo
COMPOTHUBJICHHE (UIBTPOCOB 3HAYMTEIBHO BBIIE, MW OHH OBICTPO
3arps3HSIOTCS, YTO BJIEYET 32 COOOM YacTylo NMPOMBIBKY MX M II€pepacxonl
JIEKTPOIHEPTUH, No3TOMYy B IlocoOnuu paccMaTpHBaIOTCS TOJIBKO a’paTophl
u3 niep(HOpUpPOBAHHEIX TPYO.

2.14. [Ins momaum BO3OyxXa B TpyOYarble a’paTopbl MOTYT OBITH
HCTIONIb30BaHBl BO3YXOXYBHBIE arperaTbl, IpUMEHsIeMbIe Ha BOJOOUYHCTHBIX
CTaHIMAX JUIA IIPUTOTOBJICHHUS PAcTBOpa KOAryJsiHTa W JAPYTUX HYXI
pearenTHOro x03siicTBa. [logarommuit TpyOOIpoOBOA ClaeIyeT MPUCOSTUHSITE K
a’paTopy CBEpXy M 000pyA0BATh PACXOJAOMEPOM.




2.15. Cxema TpyOUaTOro a’3paTopa 3aBUCUT OT KOHCTPYKIIUU CMECUTENIS
YCIJIOBUU €r0 3KCIUIyaTalUH.

Just obecrieueHns: paBHOMEPHOCTH pacIipe/eJICHUs] BO3JyXa JbIpyarhble
TpyOBI a’paTopa HY)XHO pacriojaraTh CTPOro ropm3oHTainbHO. Ha wepr. 8
MIPUBE/ICHBl Pa3MYHbIE CXEMBl TPYOYaTBIX a’dpaTOpoB B BHXPEBBIX U
TeperopoayaTelx cMecuTensx. Ha cxeme a TIpeAcTaBieH KOJBIEBOH
TpyO4aThlii a’paTtop, KOTOPBIM ClleAyeT IPHUMEHATh MJIsI CMeCUTEIeH
BuxpeBoro Tuma. [Ipu OompImIMX pa3Mepax CEYeHHs CMECHTENs (B IUIaHE)
11enecooOpa3Ho KOJBIEBYIO TPYOy IOMOJHHUTH paauaIbHBIMU TPpyOaMu, Kak
M0Ka3aHo Ha cxeme 0. CXeMbI B ¥ T' IPUMEHSIOT IIPU YCTPOICTBE a3paTopoB B
MEPErOpOAYATEIX CMECHTENSAX. A3paTop B IEPEropoJyaThIX CMECHUTEISIX
HaJJIC)KUT BBINOJHATL B BUAC KOJIJICKTOpPa C OTBETBJIICHUAMMU. Paccrosmaue
MEX]y OTBETBJICHUSMH CleIyeT NpUHUMaTh He Ooiee 0,7-1 M.
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UYeprt. 8. TpyOuarsie aspaTopst
a, 0 - TpUM CMECHUTENsIX BHUXPEBOTO THIA; B, T - TPH CMECHTEIIX

MePEeropoaYaToro Tuma; 1 - KOpIyc CMECHUTeNsi; 2 - IbIpYaThie OTBETBIICHHS
JUIsL pacmpesiefieHusi Bo3ayxa; 3 - Maructpaib (KOJJIEKTOp) Ul IOAayu
BO3/1yXa; 4 - mojjaua KoaryJysiHTa; 5 - mojava BOJIbl

2.16. AspaTopsl B IeperopoyaTbix CMECUTENISX CIEAYyeT pacroiaraTh Ha
nojacraBkax BeicoToit 0,1-0,15 M OT nHA, a B BUXPEBBIX CMECHUTENSIX - B
KOHMYECKOM ero 4actu Ha BbICOTE€ 1,5-2 M Haag BXOJIHBIM OTBEPCTUEM.
HauMeHnbiias BbICOTa pacHoONOXKEHHUs] a’dparopa B BUXPEBBIX CMECHUTENX
MIPUHAMACTCS TIPH HAKJIOHE CTEHOK HIDKHEW JacTH, paBHOM 45°. OTBepCcTHA B
TpyOax a’paTopa MPOCBEPIUBAOT AUAMETPOM 3-4 MM IO OJHOHN WIIM TBYM
00pa3yIOIMM C IOCTOSTHHBIM IIIaTOM.



Bce oTBepcTusi HOJDKHBI OBITH HalpaBlIeHbl BHU3 110 BEPTHKAIBHOW OCH
wii o yroM 45° x Hell. JIjus NpefoTBpAIlCHHs CIUMNAHHUS MY3bIPHKOB
MHUHHMMAaJIbHOE PAcCTOSHHE MEXIY OTBEPCTHSMH (B OCSX) JOJDKHO OBITH HE
MeHee 10 quameTpoB pacipeeuTenbHON TPYOBIL.

2.17. PacueTHble CKOPOCTH ABWKEHHS BO3/lyXa, M/C, CIeyeT IPUHUMATH!

Ha MaruCTpajibHOM BO3AYXOIPOBOE ............. 10-12
B Hayaje AbIPYATHIX OTBETBICHHH .. .
HAa BBIXOJIE U3 OTBEPCTHH ....eovvevveneeneereriennenns

3amaHHBIE CKOPOCTH 00eCmeunBaioT paboTy BCEeX OTBEPCTHH a’paTopa B
CTPYHHO-0apOOTaKHOM pEXHMME U J0CTATOYHO A(GPEKTUBHYIO pPadoTy
asparopa. HepaBHOMEpHOCTb pacripefielIeHus] BO3AyXa MO BCEH MOBEPXHOCTU
cMecurens He npessimaeT 15-20 %.

2.18. Jlna obecrnieyeHust 3QPEeKTUBHOCTH a’pHUPOBAHHS MHTCHCHUBHOCTH
adparuy ciieayeT IPMHAMATH paBHOH 70—80 M® (M*-u).

2.19. B meperopoguaThIX CMECHTENAX IJIOMIAJb CEYEHUS KOJUIEKTOpa B
a’parope INpHHUMAIOT B 3 pasa Ooiyee IUIOMAIU paclpeAeTUTeNbHBIX
JBIPYATHIX TPYO.

2.20. ApdpaTopsl MOXHO H3rOTaBIMBATh M3 METANIMYECKUX U
HEMETAJUIMYECKNX TpyO. B kadecTBe MeTaqummdeckux TpyO MOryT OBITh
HCIOTB30BaHEl O00OBIUHBIE cTajbHBle TpyObl (CT3) mpm oOrpaHHYeHHOM
mepuone (He Oomee 2-3 Mec) KOaryJlIMpoBaHHS PEYHBIX BoA. [Ipm Gombrem
NepHoJe KOaryJMpOBAaHUS IIENECO00pa3’HO MPUMEHATh KOPPO3HOHHO-
CTOKHE TPYOBI (TIOJIM3TUIICHOBBIE) .

2.21. Pacuer moABOJAIIMX BO3AYXOIPOBOJOB CIEAYyeT MPOU3BOAUTH B
COOTBETCTBUM ¢  yKazaHMsIMH  «CHpaBOYHHKa  MPOEKTHPOBIIHKA.
Kananuszanmsi HacelneHHBIX MECT M INPOMBIIUIEHHBIX Npeanpusitiin» (M.,
Crpoiinzaar, 1981).

METO/UKA OIPEJEJEHUS ONITUMAJIBHOM JIO3bI
KOAT'YJIAHTA U PACXOJA BO3JIYXA

2.22. IlpemBapuTenbHO CIIEAYEeT OIPENeNUTh HO03y KOoaryisHTa 0e3
ad3pUPOBAHMS B COOTBETCTBHHU C OOLICIIPHHATEIMA METOAUKAMH.

OmnpezneneHne ONTHMAIBHOTO PEKHMa KOAryJIUPOBaHUSA ¢ NPHUMEHEHHEM
adpUPOBaHMS HAIUISKUT IPOM3BOIUTH C IIOMOIIBIO Ipubopa, cxema
KOTOPOTO NMPUBEJIeHa Ha 4epT. 9.
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Yepr. 9. [Ipubop 1151 a9pupoBaHus BOIBI B LIMIIHHIPAX

1 - MepHBIH 3aKpBITHII HWIMHID; 2 - BO3AYIIHAS JIMHUS; 3 - J1abopaTopHbIe
LWITUHAPSL; 4 - CTEKISIHHAs TPYOKa ¢ Pe3MHOBBIM HAKOHEYHUKOM; 5 - TI0/1a4a
BOJIBL; 6 - MaTpyOOK ISt ONOPOKHEHUS! LIMIIMHJPA; 7 - IITATHB

MepHbiii uiMHAP BMeCTUMOCTBIO 500 M1 M3rOTOBIEH U3 OPrCTEKIa U
yCTaHOBJIEH Ha wrtatuBe. [lo BeicoTe wMAMHAP pasgesieH Ha 20 paBHBIX
gacteit. O0BeM KakIOH 9acTH cocTaBisieT 5 % oObema 0OpabaThiBaeMOi
BOJBI B IMUIMHApax. IIpy HamomHEHHH BOAOM MEPHOrO IMIMHAPA HA OJHO
JIeTICHUE TaKOe )K€ KOJMUYECTBO BO3/yXa BBITECHACTCA B 00pabaThIBAEMYyIO
Boly. Bo3gyx cBepXy W3 IMIMHApAa OTBOAMTCS B CTEKISHHYIO TPYOKy c
PE3UHOBBIM HAKOHEYHMKOM, KOTOpass HCHOJIb3YeTCs OMHOBPEMEHHO JUIS



JUCIIEPTUPOBAaHUs Ty3bIPHKOB BO3JyXa M IEPEMELIMBaHHS HX CO BCEM
00BeMOM 00padaThIBAEMON BOIBI.

Pacxon Bo3mayxa M BpeMmsl a’pallii COOTBETCTBYIOT O0OBEMY M BpPEMEHH
3aI0JHEHHS BOJJOH MEPHOTO HWJINHIIpA.

2.23. Meronuka npoOHOM 00pabOTKM  BOJABI  KOAryJIssHTOM  C
MPUMEHEHNEM a3PUPOBAHMS 3aKJIIOYACTCS B CICAYIOIIEM.

HcnpiTyeMyto BoAy HaIUBAIOT B Psii HWIMHAPOB BMECTUMOCTBIO 500 MiL.
J103BI KoarysIsHTa B IIIMHIPAX TaKHe )K€, KaK U B OMBITaX 03 a3pupoBaHus,
¢ wmHTepBaioM 10 wmr/m. Ilocme noGaBneHUs KoaryisgHTa IPOU3BOMAT
IepeMeIrBaHie BOABI B IIMINHAPaX B TedeHue 8-10 ¢, 3aTeM OCyIIeCTBIAIOT
aspupoBanue. Pacxon Bo3myxa BapeupytoT B mpenenax 10-40 % ob6wvema
BOJBI ¢ HHTEpBaIOM 5 %. BHauane Bo Bce munuuApsl BBOAAT 10 % BO3yXa,
3ateM 15 % u 1.1. IlpumepHBIl AHana3oH M U3MEHEHHE Pacxoia BO3AyXa
MOXHO TpHUHHMATh 1o Tabn. 6. I[IpomoInKHUTENbHOCTh a3pUPOBAHMUS
cocraBisier 6-8 c. Ilocime a’pupoBaHUsI NPOU3BOIAT OBICTPOE CMEIICHHE
COZICP’)KUMOT0 B LWJIMHJAPAX IalOYKOW C PE3MHOBBIM HAKOHEYHHKOM B
TEUeHHE 5 ¢, a 3aTeM - MEUVICHHOE, KaK B OIBITE 0€3 a3pUpOBaHusI.

B mmnmmazmpax Bomy orctamBaroT B TedeHHe 30 MHH M OJHOBPEMEHHO
BeOyT BH3yalbHOe HaOmromeHume 3a 3ddekroM XIombeoOpa3oBaHMUS,
arJIoMepaluy U OCaXJICHUS XJIONbEB.

KonTposs kadecTBa BOJBI O U MOCie 00pabOTKK ee MPOU3BOIAT TakK XKe,
KaK U B MPEABIIYIIMX ONbITaX. B pe3ynpTaTe yCTaHaBIMBAIOT 3aBHCUMOCTD
CTETICHH OCBETJICHHWSI M O00eCIBEYMBaHHS BOJBI OT J03bl KOAaryJsiHTa H
NPOLIEHTa a9PUPOBAHUSL.

2.24. OnTUMaNbHBI pEXUM TNPOOHOH O00pPabOTKM PpEYHOH BOJBI
TIEPEHOCST HEMOCPECTBEHHO B TEXHOJIOTHIO ACHCTBYIONIMX BOAOIPOBOTHBIX
OUYHUCTHBIX COOpYykeHHH. IIpy 3TOM BO3MOXKHAa HEKOTOpas KOPPEKTHPOBKA
pekuMa 00pabOTKH peYHOI BOJIBI C YUETOM OCOOCHHOCTEH TEXHOJIOTHYECKOH
CXEMBI ¥ KOHCTPYKTHBHOTO 0()OPMIICHHUS BOJOOYNCTHBIX COOPYKEHHH.

3. KOHTAKTHBIE KAMEPBI XJIOIIbEOEPA3OBAHMS'
' Cresryer puMeHsTh B IKCIIEPHMEHTATEHOM HOPSIKE.
CYIIHOCTBb METOJA U OBJIACTH IIPUMEHEHUA

3.1. KoHTakTHBIE KaMephl XJOMbEOOpa3OBaHMA CIEIyeT MPUMEHSITh B
TCXHOJIOT'MYECKUX CXEMaX OCBETJICHUA MaJlo- U CPEAHEMYTHBIX HBETHBIX U
BBICOKO-IIBETHBIX BO.

O6J]8.CTI) MNPUMCHCHUSA KOHTAKTHBIX KaMC€p OrpaHUYMBacTCId MYTHOCTBIO
HCXOMHO BoabI o 150 Mr/n, uBeTHOCTRIO 110 250 Tpa.

IIpu Oonee BHICOKOW MYTHOCTM M IIBETHOCTH HCXOJHOH BOJBI
MIpUMEHEHHE KOHTaKTHBIX Kamep JIOJDKHO 000CHOBBIBATHCS
COOTBETCTBYIOIIMMH TEXHOJIOTHYECKUMH N3bICKAaHUAMH.

3.2. Pabora KOHTAaKTHBIX KaMmep XJIONMbeOOpa3oBaHWS OCHOBaHA Ha
MIPUHINIE KOHTAKTHOM KOAryJssiiuy, 00yCIIOBICHHON CIIOCOOHOCTBIO MEITKHX
YaCTHIl B3BECM M  MHKPOXJIONBEB  KOAryisHTa IOCIE€  B3aUMHOU
HEUTpanu3anuy JIEKTPOKMHETHIECKUX 3apsiIOB NMPHUIIMINATh K MOBEPXHOCTH
6oJee KpyIHBIX YacTHUI] (PUIBTPYIOLICH 3arpy3KH.

Anre3us dYacTHMIl 3arpsA3HEHMH M MPOAYKTOB THIPOJIM3a KOAryJsHTa
MNPOUCXOIUT /IO TEeX IOp, TOKa B pe3yibTaTe HAKOIUIEHUS Ocajka B Mopax
3epHHCTOﬁ KOHTaKTHOM CpCabl CKOPOCTH IABMIKCHHUSA BOAbI HE HOCTUIHET
BEJIMYMHBI, IPU KOTOPOH HAUYMHAIOTCS OTPBIB XJIONIEEB 0CA/IKA U BBIHOC MX B
OTCTOMHUKH. B nanbpHeiIIeM KOHTaKkTHash Kamepa paboTaeT B peKHMe
YCTOWYMBOTO paBHOBECHS: Macca IIOCTyMalolieil B Kamepy B3BeCH H
MIPOLYKTOB THAPOJIN3A KOATYJIAHTA paBHA Macce TBEPAOH (a3bl BBIHOCHMOTO
BOOW M3 Kamepsl ocajgka. OOpa3oBaHHE XJIONBEB OCA/JKa B KOHTAKTHBIX
KaMepax IPOUCXOIUT OBICTpee, 4eM B KaMmepax cO CBOOOIHBIM 00BEMOM
BOJIbI, OCOOCHHO MPU MAJOMYTHBIX IIBETHBIX BOJaX M HHM3KOH TemIeparype
Boabl. Ocaiok mosrydaercs 60iee TIOTHBIM.

3.3. TexHomoru4eckoi cxemMoil cTaHIIMK OCBETIEHUS M 00ECI[BEUHBAHUS
BOJbI JOJI2KHA 6LITI) npeayCMOTpE€Ha YCTaHOBKa IMEpCa KOHTAKTHLBIMU
KaMepaMH XJIOITbeoOpa30BaHUsl CETOK, MPEANOYTHTENbHO OapabaHHBIX, WIH
MHUKpPOQHIBTPOB, a TAK)XKE paclpeaeInTeNei KoarysaHTa (cM. pasz. 1).



TEXHOJIOIT'MYECKHE TAPAMETPbI KOHTAKTHBIX KAMEP
XJIOITBEOBPA30OBAHNS, BCTPOEHHBIX B OTCTOUHUKN

3.4. Ilnomanp KOHTAKTHOW KaMepbl XJIONIbEOOpa30BaHUS —CIIEAYET
OIpeneNATh M0 yAENbHOM Harpys3ke B pacueTe Ha IUIOLIaAb 3€pKaja BOJBL.
VrienbHast Harpyska V., M°/(M>-4) HIM M/4, HA3HAYAETCS B 3aBHCHMOCTH OT
KoHLeHTpauuu B3Becu C,, MI/J, ¢ y4€TOM MHUHUMAJIBHBIX TEMIEpaTyp BOJbI
B BogpomcrouHmke: mpu C, < 5 V= 7—10; mpu C, = 5—10 V, = 10—15;
mpu C, = 20—150 V = 15—20 (C,, - comepkaHne B3BECH B BOJIE, BKIIFOYas
00pa3yrouyrocs OT KoaryJsHTa). MeHbIINe 3HAYCHUs CIeAyeT NPHUHUMATh
JUIT MUHHMMAIIBHBIX TEMIIEpaTyp BOJbI. BbICOTa €10 KOHTAKTHOH 3arpy3ku
JUISL BOZ yKa3aHHbBIX TUIIOB pekoMeHayeTcs 0,7 M.

3.5. B kadecTtBe 3EpHHCTOM KOHTaKTHOH  3arpy3kd Kamep
XJIONbEOOPa30BaHUsl CIIEMYyeT WCIIONb30BaTh IOJMMEPHBIE IUIABAOLIHNE
MaTepualbl THUMNA MeHomuacta mnonuctupoiabHoro mapok IICh u IICB,
pa3pelIeHHbIX U1 KOHTAaKTa ¢ MUTHEBOW BOMAOH, WM APYrHe aHAIOTUYHbIE
Matepuainsl. KpynHocTs 3epeH 3arpy3ku — 30—40 mm.

3.6. I'panynsl meHoruiactTa HEOOXOAMMOW KpPYIHOCTH LIEJIecO00pa3HO
TOJTy4aTh ITyTEM Hape3KH IIUT C TOMOLIBIO HArPETOH AIEKTPUUECKUM TOKOM
HUXpoMOBOW mnpoBosioku auamerpoMm 0,8-1,0 mMMm. Ilnutel u3 meHomuacra
TTOJICTHPOIBHOTO BBIITYCKAIOTCS B IIPOKOM ACCOPTHMEHTE
MIPOMBINUICHHOCTBIO. JJIsl yCKOpEeHHMs Ipoliecca MOIydeHHs TPaHyJl HyKHOTO
pa3mMepa 11e1eco00pa3HO HUXPOMOBYIO IPOBOJIOKY B BHJIE PELIETKH HATSHYTh
Ha JEpeBSHHYI0 paMy C TEIUIOCTOMKUMH TpPOKIafKaMu (HampuMep,
acOeCcTOBBIMH), IMEIOIIYIO T€ )K€ pa3Mephl, YTO U ILJIHTA.

3.7. [lna npenoTBpalieHus BCIUIBITHS TPaHyJl MEHOMIacTa B KOHTaKTHBIX
KaMepax cJleayeT MperycMaTpuBaTh 3aKpEIUICHHYIO YAEP KHUBAIOIIYIO
pemieTky ¢ mpo3opamMu Ha 10 MM MeHee MHHUMAIBHBIX Pa3MEpPOB 3EpeH
3arpy3KH.

YuuThIBas HE3HAUYUTEIBHYIO 00BEMHYIO Maccy meHormiacta (B 25-50 pa3
MEHee, YeM BOABI), YACP)KUBAIONIAsl PelIeTKa J0JDKHA OBITh paccudTaHa Ha
BHITAIKMBAIOIIYIO CHITy R, T/M”

R:(PB'PH)(I'm)Hp+PBAh3, @)

rJie Py — IUIOTHOCTB BOJBI, T/M" ;
Pn - INIOTHOCTH NeHoruiacra, 0,02-0,04 /™ ;
m - TOpHUCTOCTH 3arpy3kw, 0,4-0,45;
Hj, - BBICOTa €101 IEHOIIACTOBOM 3arpy3Ky, M,
A h, - pacyeTHblii nepenaj qaBiaeHus B 3arpyske, M (cm. 1. 3.9).

B pemerke nomkeH OBITH TNPEAYCMOTPEH JIIOK, Yepe3 KOTOPHIA
NPOM3BOJATCS 3arpy3ka M BBIFPy3Ka 3€pHUCTOrO MaTepuajga mpu
HEOOXOMMOCTH IIPOBECHUSI €r0 PeBU3NHU. MaTepraaoM JUIsl peeTKA MOTYT
CIy)XHTh apMaTypHBIC CTEPKHHM, YTLOJKH M T. I (A HHUX CIEAyeT
MIpeayCMaTpUBATh TPOTHBOKOPPO3NOHHOE MOKPBITHE).

3.8. Jlna 3agepkaHusl MEHOIUIACTa MPH OMOPOKHEHHU OTCTOMHHMKOB B
HIDKHEH 9acTH KaMephl JOJDKHA OBITh yCTAaHOBJICHA BTOPAsl HIDKHSS pElIeTKa
C sTYeHKaMH, aHATOTHYHBIMH BEpXHEH peIIeTKe.

3.9. IloTepro Hamopa (Tmepemnaz IaBICHUS) B CJIO€ 3aWJICHHON 3€PHUCTOMN
KOHTaKTHO# 3arpy3ku A h, npuanMaroT pasHoit 0,05-0,10 m.

3.10. IIpoMBIBKY KOHTAKTHBIX KaMmep CIEAYEeT OCYIIECTBISATh OOpaTHBIM
TOKOM BOJIbI TIPH KPATKOBPEMEHHOM BBIITyCKE €€ 0€3 OCTaHOBKM CTaHILUH.
IIpoMBIBKY IPOU3BOIAT MEPUOIUYECKU TP MOTEPE HAIopa B KaMepe BHIIIE
pacuetHoit (cM. 1. 3.9).

[leproANYHOCTH MPOMBIBKH 3aBUCUT OT COCTOSIHHMS CETUaTBIX 3alIUTHBIX
yCTpOiicTB Ha BOm03a0Ope WIM CTaHIMM BOJOIOJATOTOBKH W CTEICHU
3arpsA3HEHHOCTH UCXOAHOM BOABIL.

3.11. KoHTakTHBIE KaMepbl XJIONIbEOOpa3OBaHMS CIIEAyeT HPUHUMATh
BCTPOEHHBIMU B BEPTUKAJIbHBIE U TOPU30HTAIILHBIE OTCTOMHUKH.

3.12. B BepTUKaIbHBIX OTCTOMHHMKAX KOHTAKTHBIE KaMepbl pacroiararoT
B LIEHTPAJIbHOM yacTH OoTCTOMHUKA. Bogy B kamepy moparot Ha BeicoTy 0,2-
0,3 M Ha;x KOHTAKTHOH 3arpy3koi (uept. 10).



UYepr. 10. BepTukanbHbI OTCTORHUK C KOHTAKTHON KaMepoin
XJIOTIbe0Opa30BaHUs

1 - OoTBOJ OTCTOEHHOM BOABI;, 2 - ITOJaya MCXOJAHOM BOALI;, 3 - KOHTAKTHAas
KaMepa XJIONbeoOpa3oBaHus; 4 - BEpXHSAS peEIIeTKa; 5 - IUIaBaromias
3arpy3ka; 6 - HIDKHSS PelIeTKa; 7 - 30Ha HAKOIUICHUS U YIUTOTHEHHSI OCaJIKa;
8 - ynanenue ocaaka

3.13. IIpu ocBemieHHUH BOABI B TOPU3OHTAIBHBIX OTCTOMHHMKaX
KOHTAKTHBIC KaMEpPhI PacIioyiaraloT B HayaJlie OTCTOMHUKOB (4epT. 11) .
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UYepr. 11. 'opu3oHTANBHBI OTCTOWHUK C KOHTAKTHOW KaMepou
XJIOIbe0Opa30BaHuUs

1 - momaya UCXOHOM BOJIBI; 2 - HUKHSISL PellleTKa; 3 - BEPXHsA pelieTka; 4 -
KOHTAaKTHAsl 3€pHUCTAs 3arpy3ka; 5 - OTBOJI OCBETJIICHHON BOJBI; 6 - cucTeMa
yIaJCHUS 0CaJKa U3 OTCTOMHMKA;, 7 - JIFOK JJIS PEBH3MU TPYOOIPOBOIOB; 8 -
cHcTeMa yJaJIeHUs Oca/ika U3 KaMepbl

3.14. Hax xamepamMu xJ1orbe00pa3oBaHusl HEOOXOIUMO MTPEAyCMaTpUBATh
MIABWJIBOHBI IMUPUHON He Oojee 6 M.

3.15. OTBOm BOIBI W3 KaMephl XJIOMBEOOpa3OBaHWUS B TOPH3OHTAIBHBIN
OTCTOMHMK CIeQyeT NpeaycMaTphBaTh HAJ CTEHKOH (3aTOIUICHHBIN
BOJIOC/IMB), OTACISIONICH KaMepy OT OTCTOMHMKA, IIPH CKOPOCTH JBMKEHHS
Bombl He Oosnee 0,05 ™/c; 3a CTEHKO#l ycTaHaBIMBaeTCs MOABECHAs
Heperopojika, MOrpyxeHHas Ha 1/4 BBICOTHI OTCTOHHMKA M OTKJIOHSIONIAs
MTOTOK BOJIBI KHU3Y.

3.16. Ha ypoBHe BepxHEW KpPOMKM 3aTOIUICHHOTO BOJIOCIIMBA
3aKperuIeTcs pemerka (M. . 3.24).

3.17. Pacmpeznernenue BOABI MO IUIOMAAM KaMepbl XJIONbEOOpa3oBaHMUS
clefyeT TIpeaycMaTpuBaTh C IOMOLIbIO NepPOpUpPOBAaHHBIX Tpyd ¢
OTBEPCTUSIMH, HANpaBJIEHHBIMH BHU3 NoA yrioMm 45°. PaccrosHue mexny
ocaMU TIepPOpPHUPOBAaHHBIX TpPyO clemyeT NpUHUMATHL He Oonee 2 M.
PacnipenenurensHble TpyObl pa3MeIIalOT HEMOCPEACTBEHHO IOA HIDKHEH
PELIETKOM, PacloIOKEHHON Ha pacCTOsHUU 1—1,2 M OT BEpXHEH PELIETKY.



3.18. [Iauiie kamepsl cleayeT BBITIOIHATH C YIJIIOM HakJIOHA rpaHei 45°,
B HIDKHEH 4YacTH CXOZSILIMXCS TpaHeil pacrojaraioT TpyObl Ui yJajeHus
ocaJiKa.

3.19. [lns ocymiecTBICHHS DPEBU3WM JHAa KaMepsl M TpyOONpOBOIOB
MoJjauy BOJBI U OTBOJA OCajKa B HIDKHEH 4acTH 3aTOIUICHHOTO BOJOCIIMBA,
OTJETISIONIETO KaMepy OT OTCTOMHMKA, CIIETYET MPEIyCMaTPUBATh JIFOK.

INPUMEHEHUE KOHTAKTHBIX KAMEP
XJIOIIBEOBPA30OBAHUA
JJIA THTEHCUOPUKALIUU PABOTBI KOPUJTOPHBIX
OCBETJIMTEJIEN CO B3BEHIEHHBIM OCAJIKOM

3.20. OcHOBHBIE TEXHOJOTHYECKHE W KOHCTPYKTHUBHBIC IIapaMeTPHI
KOHTAKTHBIX KaMep MpH HUX pasMElCHMH B OCBETIMTENAX CIEAyeT
MIPUHUMATh B COOTBETCTBUM C peKOMEHIanMsAMu . 3.4-3.7.

3.21. B oTnuuue OT yKa3aHHBIX PEKOMEHJALMK BBICOTA CIOS 3€PHUCTON
3arpy3ku jgoipkHa coctaBimsath 0,3—0,4 M (Oynbluwe 3HaueHHs — IpH
MYTHOCTH MCXO/IHOW BOJBI MEHEE 5 MI/J) .

3.22. KoHTakTHBIE KaMepbl pacIioiaraloT MO Bced IUTOmaan padodmx
KOPHIOPOB OCBETNINTENCH B WX HIDKHEH KOHHMYECKOW dactd (uepT. 12).
PemeTky amst mpenoTBpaIieHnsl BCIUIBITHSA I'PaHyJl MEHOIIACTA 3aKPETISIOT
Ha paccrosinuu 0,9-1,0 M Hanx nepopupoBaHHO# TPyOOii, moaaromiel BOIy B
oceeTnuTeNb. HuokHss pereTka He Tpedyercs.

UYept. 12. OcBeTinTeNs C KOHTAKTHON KaMepoii XJI0mbeoOpa3oBaHUs

1 - mogada UCXOTHOW BOJBI; 2 - KOHTAKTHAs KaMepa XJIombeoOpazoBaHus; 3 -
30Ha B3BEIIEHHOTO 0Ca/IKa; 4 - OTBOJ OCBETJIICHHOH BOJBL; 5 - peuierka; 6 -
yIalleHue 0cajKa

3.23. Ilpy HanM4MU KOHTAKTHBIX KaMep XJIOMbeoOpa3oBaHUSI CKOPOCTh
BOCXOJIAILIETO ITOTOKA BOALI B 30HE OCBETJCHMS HAJ[ CJIOEM B3BEIICHHOI'O
ocajika Hajnexut npuHumarh Ha 20—30 % Oonee, yem ykazano B CHull
2.04.02-84.

3.24. Ilpu uCnoyb30BaHUH KOHTAKTHBIX KaMep HEOOXOIMMO OOCCICUUTh
BO3MOXKHOCTh CITyCKa BOJABI M3 pabouuX KOPHUIOPOB OCBETIMTENCH depes
pacrpeieNsIomne UCXOAHYI0 BOAY IbIpYaThie TPYOBI, MOJCOSAMHUB HX K
KOMMYHHUKAIISIM cOpoca ocaika.

4. OTCTOMHHUKH U OCBETJIMTEJIU, OBOPYJIOBAHHBIE
TOHKOCJONUHBIMHA JIEMEHTAMHU

HA3HAYEHUE U OBJIACTh IPUMEHEHUSA

4.1. OrtcroifHble COOpYXeHHS (BEpTHKAIbHBIE W TOPHU3OHTAIBHBIC
OTCTOWHUKH U OCBETJIIMTEIA CO B3BEIICHHBIM OCaIKOM), O0OpYIOBaHHBIC
TOHKOCJIOMHBIMU QJIEMCHTAMU, MPCAHA3HAYCHBI JJI OCBETICHUSA IMPUPOJHBIX
IIOBEPXHOCTHBIX BOJ MaJIOM M CpEeIHEd MYTHOCTM U LBETHOCTH Ha
BOJIOOYHMCTHBIX CTaHIUAX CUCTEM XO3SIHCTBEHHO-TTUTHEBOTO u
MPOMBINIICHHOTO BOJOCHA0KEHUS.



4.2. B COOpYXEHHUSX TOHKOCJIOWHOTO OCBETJIEHHUS OCaXJCHHUE B3BECU
NPOMUCXOJUT B HAKIOHHBIX JJIEMEHTaxX MaJIod BBICOTHL. [lpu 3TOM
obecrieunBaroTCsi OBICTPOE BBIICJICHHE B3BECH U €€ CIIOJI3aHUE 110 HAKJIIOHHON
TUIOCKOCTH 3JIEMEHTOB B 30HBI XJIONBbEOOPa30BaHUS M 0CaAKOYIUIOTHEHUSI.

4.3. ToHKOCNOIHBIE OTCTOMHBIE COOPYKEHHS MOXKHO IMPUMEHATh KaK MpU
PEKOHCTPYKIMHU JEHCTBYIOIIMX OTCTOWHHKOB M OCBETJIUTENICH C IENBI0 HX
WHTCHCU(DUKAIUK, TaKk ¥ JUII BHOBb IPOSKTUPYEMBIX BOJOOYHCTHBIX
CTaHLUH.

4.4. Pexomennmauuu Hactosimero I[locoOust pacnpocTpaHsioTCs Ha
COOpY)KEHHS C IPOTHBOTOYHBIM [JBIDKEHMEM BOIBI M  OCaika B
TOHKOCJIOHBIX 3JIEMEHTaX.

4.5. TpeOoBaHUsI K Ka4eCTBY U METOZaM 00pabOTKH BObI, MOCTyIAIOLIeH
Ha COOPYXEHHsI C TOHKOCJIOHHBIMHU AJIEMEHTaMH, aHAJOTUYHBI TPEOOBAHHUAM
JUIL  PYTUX THUIIOB OTCTOMHBIX coopyXeHuil. [Ipom3BoauTensHOCTD
TOHKOCJIOMHBIX OTCTOHHHKOB U OCBETJINTENICH HE OTPaHUYHNBACTCSI.

TEXHOJIOTUYECKHUE CXEMBbBI
U KOHCTPYKTUBHBIE OCOBEHHOCTHA
TOHKOCJIOMHBIX OTCTOMHBIX COOPYKEHUI

4.6. TOHKOCIONHBIN BEPTUKANBHBIA OTCTOMHUK (depT. 13) paboraer
crenyompM  obpazom. Mcxoxnas Boxa, oOpaOoTaHHasi peareHTamH,
[IOCTyNaeT B PACIOJIOKEHHYIO B IIEHTPAIBHOW YacTH OTCTOWHHKA KaMmepy
XJIOIbeOOpa3oBaHUsA M 3aTeM, IOCIEe ee IPOXOXKICHUS, BMeECTe C
00pazyrouMucs XJIOTBSIMU IPOXOJUT HOCIIEJOBATENILHO
pacnpenenuTebHyl0 30HYy W TOHKOCIOWHBIE HAKIOHHBIE DIICMEHTHI.
OcBetriieHHas BoAa 4epe3 cOOpHbIE »kenoba OTBOAUICS U3 COOPYKEHHUS.
Ocanok 13 OTCTOHHKKA COpachIBaeTCs Yepe3 CHCTEMY YIAJICHHS OCallKa.
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Yepr. 13. BeprukanbHblii OTCTOHHUK, 000PY10BaHHbII
TOHKOCJIOHBIMU OJIOKaMu

1 - OTBOA OTCTOECHHOHN BOIBI;, 2 - MOAAaYa UCXOAHOW BOABL, 3 - Kamepa
XJIObeoOpa3oBaHus; 4 - TOHKOCIOWHBIC OJOKH; 5 - 30Ha pacmpeiciCHUS
BOJBL; 6 - 30HA HAKOIUIEHUS OCaKa; 7 - yIaJIeHUE OCaIKa

4. B TOHKOCIOHHOM TOPHU3OHTAIBHOM OTCTOWHWKE (uepT. 14)
o0OpaboTaHHasi peareHTaMH MCXOJHas BOJa IIOCTYHAaeT BO BCTPOCHHYIO
KaMepy XJombeoOpa3oBaHus (JIH000TO M3 PEKOMEHAYEMBIX ACHCTBYIOUMMH
HOpMaMH THUINOB). M3 KaMepbl MOTOK BOJBI, JBUTAsICh TOPU30OHTAIBHO IOJ
6J10KaMH ¥ IOAHUMASACH CHU3Y BBEPX, IPOXOJUT TOHKOCIOWHBIE 3JIEMEHTHI U
MOCTYIIa€T B PACIOJIOKEHHYIO HaJ HUMH COOpDHYIO CHCTEMY M KapMaH.
HakaruBaronuiicss B OTCTOMHUKE OCAI0K MEPUOTUYECKUA COpachiBacTCs
Yyepe3 CUCTEMY yAalIeHHs 0Ca/IKa.
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Uept. 14. Topu3oHTATBHBIN OTCTONHHUK, 000PYIOBaHHBINH TOHKOCIOHHBIMHI
Gokamu

1 - momaya uWCXOOHOW BOABI; 2 - Kamepa XJjombeoOpazoBaHus ; 3 -
TOHKOCJIOIHBIE 0J10KHU; 4 - cOOpHBIE XxKenoba; S5 - KapMaH cOopa OCBETICHHON
BOJbI; 6 - OTBOJ OCBETJICHHOM BOJBI; 7 - 30Ha pacupeneeHus BOAbL; 8 - 30Ha
HaKOIUIEHHs 0cajika; 9 - yJajaeHue ocajika

4.8. ToHKoCNOHHBIH oOcBeTIUTENb (4epT. 15) paboTaer cliemyroumM
obpasoM. Mcxoxnas Boja, oOpaboTaHHas peareHTaMu, MOCTYNAeT B 30HBI
MPEIBAPUTENBHOTO XJIOMbEOOPa30BaHUs (B3BEILICHHOTO OCAJKa) U Janee
Yyepe3 pacnpeeuTeIbHYI0 30Hy U 30HY CIIOJI3AIOIIETr0 0cajKa MOCTYIaeT B
TOHKOCIOiHBIE dneMeHThl. OCBETIICHHas BOJAA, MPOHIsS TOHKOCIOWHBIC
9JIEMEHTBI, IOCTYNaeT B COOPHBIE YCTPONUCTBA M OTBOAUTCS U3 COOPYXKCHUSL.
Ocafok W3 30HBI €ro HAKOIUICHWS ynaisiercs depe3 mneppopHpoBaHHbBIC
TpyOBL
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Yeprt. 15. OcBetnurenb, 000py10BaHHBIA TOHKOCIOWHBIMU OJIOKaMHU

1 - momaya wucxomHOM BOABI; 2 - OTBOJ OCBETJICHHOH BOIBI; 3 -
TOHKOCJIOIHBIE OJIOKM; 4 - OKHa JUIs OTBOJA OCajKa; 5 - 30HA CIIOJI3aHHS
ocagka; 6 - 30Ha B3BELICHHOI'O OCajKa, 7 - 30HAa HAKOILUICHUS Ocaika, 8 -
yaaJeHre ocaika

4.9. TOHKOCIIOWHBIE JIIEMEHTH WM OJOKH MOTYT BBIIOJMHITHECA U3
MSTKUX WM TOJYXKECTKHX MOJUMEPHBIX IUICHOK, COSAHHEHHBIX B COTOBYIO
KOHCTPYKIIMIO, WJIM U3 JKECTKUX JINCTOBBIX MATEPUaJiOB B BUJIE OTIEIBHBIX
moJoK (4ept. 16).
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Yept. 16. KoHCTpYKTHBHBIC ITApaMeTPhI TOHKOCIOHHBIX JIEMEHTOB B OJIOKE

l, - IUMHA TOHKOCIOWHOTO 3JEMEHTa; b, - MIMPUHA TOHKOCIOWHOTO
smeMmeHTa, H, - BBICOTAa TOHKOCIOMHOTO »djJeMeHTa, H - BpIcoTa
TOHKOCIIOHHOTO coTOoONOKa; L - /UIMHA TOHKOCIOHHOTO coToO/OKa; B -
IIMPUHA TOHKOCIIOWHOTO COTOOJIOKA

4.10. Pa3meps! B Tu1aHEe OTIENBHBIX OJIOKOB ISl yI0OCTBA MX MOHTa)Xa U
SKCIUTyaTaluu cieayeT npuHuMarh 1x1—1,5x1,5 M ¢ yuerom (akTuIecKux
pa3sMepoB COOpPYKEHHUsS. BBICOTY TONEpPEYHOro CEYeHUs] TOHKOCIOMHOTO
SIIEUCTOTO D3JIEMEHTa peKOMEHAyeTcss mnpuHuMaTth paBHoi 0,03-0,05 wm.
Slueiiku MOTYT OBITH IPHUHSATHI JIFO00H (HPOPMBI, HCKITIOYAIOIIEH HAKOIIJIEHHE B
HHMX Ocajka. YTONl HakKJIOHA DJIEMEHTOB HEe00XoauMo NpuHUMaTh 50-60°
(MeHbIIME 3HAYEHUSI - JUIs1 00Jiee MyTHBIX BOJ, OOJBIINE - JJIsl MaJOMYTHBIX
LBETHBIX). JMMHY TOHKOCJIIOWHBIX 3JIEMEHTOB CIIEAYET OIPEAEIATh
cHenuanbHBIM pacueToM U npuHuMath 0,9-1,5 M (em. 1. 4.14).

4.11. YcTaHOBKY OTAENBHBIX OJIOKOB B OTCTOMHHKAaX M OCBETIIHUTEISX
CJIE/yeT OCYLIECTBIISTh C IIOMOIIBIO CIIEIHATBHBIX HECYIINX KOHCTPYKIHH,
PAacIONOXXEHHBIX IO/ WIN HaJ HUMH, JIMOO WX KpEIUICHHEM K JJIEMEHTaM
cOOpHOIT cucTeMsl (3kenobaM, JT0TKaM, TpydaM) U MPOMEKYTOIHBIM CTEHKAM
coopyxeHui. Ilpm 3ToM MOryT OBITH MHCIHONB30BAaHBl CTAJIbHBIE WU
MOJIMMEpHBIE TPYOBI, EpeBO, apMaTypHas NPOBOJIOKA, NMPOQHINPOBAHHbIE
KOHCTPYKIMH U T.1.

4.12. HeoOxomumo oOecrieunBaTh TePMETHYHOCTH 3a30POB  MEXIY
OT/EJIbHBIMU OJIOKAMU M BHYTPEHHHMH CTEHKaMH COOPY)KEHHH, HallpUMep, C
TIOMOIIBIO PE3NHOBBIX MPOKJIAJIOK.

4.13. COOp OCBETIICHHOH BOJIBI U3 TOHKOCIOWHBIX COOPYKEHHH ClleTyeT
OCYIIECTBIISITH T10 JkeI00aM C 3aTOIIEHHBIMH OTBEPCTHSIMU WJIM OTKPBITHIMU
BOJIOC/IMBAMHM, HANpUMeEp, TPEYTOJBHOTO MPOQMIIs, PACIOIOXKCHHBIMH Ha
paccTostHAM He OoJiee 2 M OJIMH OT JIPyToro.

PACYET TOHKOCJIOMHBIX OTCTOMHUKOB
" OCBETJIMTEJIEN

4.14. Pacuer TEXHOJOTMYECKMX W KOHCTPYKTHBHBIX [apaMeTpPOB
COOPYXKEHHH, a TaKKe OT/AENbHBIX TOHKOCIOMHBIX 3JIEMEHTOB CIIEIyeT
IMPOU3BOAUTH 11O 3aBUCUMOCTH

Vo

l, =0K43H,| ———————— K. (tga + ctga) | . 5
o =PR¢p OUOCOSOL Ky B CT(g g) (5

Jus ynoOcTBa pacuera ¢popmyna (5) npuBeneHa K BUILY
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¢ - KoO(Q(UIKEHT, YUUTHIBAIOUIMN BIMSIHUE THAPOJUHAMHYECKUX YCIOBHH
MIOTOKA B TOHKOCJIOMHBIX 3J1eMeHTax (cM. 1. 4.16);

K¢y - xo>dduuuent, yuuTeBaommi (opMy IIOINEPEIHOTO CEYECHUS
TOHKOCJIOMHBIX 3JIeMEHTOB (cM. 1. 4.19);

H, - BBICOTa TOHKOCIIOWHOTO 2JIEMEHTa, M;

Vo - CPEIHSASA CKOPOCTh ITOTOKA B TOHKOCIIOWHBIX JIEMEHTaxX, M/4;

U, - pacueTHasi CKOPOCTh OCaXKJCHUS B3BECH, M/4;

Ol - YroJI HaKJIOHa TOHKOCJIOWHBIX 3JIEMEHTOB K TOPU3OHTY, I'pas;

B - xo3(h¢uIMEHT, YYUTHIBAIOIINII CTECHEHHOE OCAXKICHHE B3BECH IOJ
TOHKOCJIOHHBIMU 3JIEMEHTaMH;

K, - xoadduiueHt arnomepanu, YYWTHIBAIOLIMH BIMSHUE OC3JIKa,
BBIJICIISIIOIIETOCS. M3 TOHKOCJIOMHBIX 3JIEMEHTOB, Ha WHTEHCH(HUKALUIO
xJjionbeo0pazoBanus (cM. 11. 4.17);

Ko - kodh@uIMeHT, y4YUTHIBAIOIIMI CTECHEHHWE CEYeHHsl II0TOKa B
TOHKOCJIOHHOM 3JIEMEHTE CIOJI3al0IIUM 0caakoM (cM. 11. 4.17);

V., - yznenpHas Harpys3ka WM IPOU3BOAUTEILHOCT COOPYXKEHHUS B pacuere
Ha IUIOUIa/lb 3epKajia BOJIbI, M3/(M2~q) WA M/4;

Ky, K, - 0600meHHbIe pacdeTHbIe KO GUIHEHTH [cM. Gpopmys (8) u (9)];

1, - IyIMHA TOHKOCTIOMHOTO 3JIEMEHTa, M;

Kouw - KO3pQUIMEHT, YUYUTHIBAIOLIMH THIPABIMYECKOE COBEPIIEHCTBO
TOHKOCJIOHOTO COOPY’KEHHUS U CTENIEHb €ro 0ObEMHOI0 HUCITIOIb30BaAHMSA
- OTHOILIEHUE (PaKTUYECKOI0 K pacdieTHOMY BPEMEHHU MpPeObIBAHMS BOIbI
(cm. . 4.20);

Ky - KOHCTpYKTHBHBIH KO3()(ULMEHT, PaBHBIA OTHOLICHHIO (haKTUUECKOU
OTKPBITOH JUIsl IBM)KEHHS BOJBI TUIOMIAN TOHKOCIOWHBIX 3JIEMEHTOB K
oO1eit rroma M 3epKaja BoJibl OTCTOWHOTO coopyskeHus (cM. 1. 4.21) .

4.15. PacueTHas CKOPOCTb OCAXKAEHUS B3BECU AOJDKHA NPUHUMATHCS B
COOTBETCTBHHM C OIBITOM 3KCIUTyaTallud COOPYXEHHH, padoTaommx B
AQHAJIOTUYHBIX ycnoBusAX. IIpm OTCYTCTBMM Takoro OIbITAa CIIEAyET
MIPOU3BOAUTH TEXHOJOTHIECKOE MO/JICTTUPOBAHHE MIPOIIECCOB
XJIONIBEOOPA30BaHUS U TOHKOCIOMHOTO OCAXKICHUSI C IIETBI0 ONpENEeNICHHs
TpeOyeMoro 3HadeHHs U,. IIpu HEBO3MOXKHOCTH YKa3aHHOTO 3HAu€HHE U,
onpenensor no ganHeiM CHull 2.04.02-84.

4.16. KosdoduiueHt ¢ criemyer ompenessiTh MO JaHHbIM Tabm. 7, B
KOTOpod b, - IIMpUHA TOHKOCIOWHOrO »osneMeHtra, H, - Bbicora
TOHKOCJIOIHOIO 3JIEMEHTA.

Tabnuua 7
XapakTepHucTHKa 3nauenue b, / H,
TOHKOCJIOMHOI'O 3JIEMEHTA 1,0-2,5 2,5-5,0 5,0-10 > 10
3HaueHue @ 1,25 1,15 1,05 1,0

4.17. 3nauenme K. pexomenayercs nmpurmMath B cpenHem 0,7—0,8
(Obympmme 3HaueHMS — I Oojiee MYTHBIX BOX, MEHBIIWE - IUIS
MaJIOMYTHBIX [JBETHBIX BOJ).

4.18. 3nauyenue npomssenenus f K, ciemyer mpuHIMaTh paBHBIM 1,15-
1,3 (Oynblivie 3HaYCHHS - JJIs1 TOHKOCJIOHHOTO OCBETJIUTEIISI, MCHBIIUE - IS
TOHKOCJIOHHOTO BEpTHKAJIBHOTO OTCTOMHUKA).




4.19. 3nauenne xo3dduuuenta dopmel K¢ 3aBHCHT OT (hakTHUECKOH
(hopMBI 1 KOHOUTYpAITH TOHKOCIOWHBIX 3JIEMEHTOB (S9eeK) B MOIEPEIYHOM
CCUCHHUM: [UIA CEYCHHUS HpAMOyronbHOW (opmer - 1,0; xpyrmoi - 0,785;
TpeyronbHoi - 0,5; mectuyronpHo# - 0,65-0,75; pu UCTIONBE30BaHIH TPYO U
MeXTpyOHOTO mpocTpaHcTBa - 0,5.

4.20. Bemmuuny K,, U1 mpenBapHTENbHBIX PAacdeTOB PEKOMEHIYETCS
npuHuUMaTh paBHo# 0,6-0,75.

4.21. 3navyenue kodhpunmenrta K, ciexyer onpenensarts no GpakTuueckum
JaHHBIM C Y4YeTOM TOJIIUHBI MaTepuana Jyis TOHKOCIOMHBIX 3JIEMEHTOB.
IIpenBaputensHO pekoMeHIyeTcss HpuHuMarh ero pasHeiM  0,70-0,95
(OynbIvie 3HaYeHUS - U TOHKHUX IUIEHOYHBIX MaTEPHAIIOB) .

4.22. Y nenbHble HArpy3Kd Ha TOHKOCIJIOMHBIE COOPYKEHMSI, OTHECEHHBIE K
TUTOIA/IM, 3aHATON TOHKOCIOHHBIMHU 3JIEMEHTAMH, M C YYETOM IOKa3zaTeleh
KadecTBa BOJBI MOTYT ObITh puHATH 0 CHUlI 2.04.02-84.

4.23. [lomy4yeHHBIE O pacyeTy pa3Mephl TOHKOCIONHBIX 3JE€MEHTOB H
TOHKOCJIOMHBIX COOPYXEHHH B LEJIOM, a TaKXKe 3HAYCHUS YJICIbHBIX
Harpy3oK HaJUIeKUT MPOBEPUTH M CKOPPEKTHPOBATH C yU4ETOM OOecredeHHs
MUHHMAaJIBbHOTO BPEMEHH MEXIy BBIMycKaMu ocaika 6—S8 4. Ilpu stom
BBICOTY 3al[UTHOM 30HBI JI1 BEPTUKAJIBLHOTO OTCTOMHHUKA CIIEAYEeT NMPHUHSATH
paBHo#t 1,5 M, 1151 TOpU3OHTAIBHOTO — 1 M.

4.24. BricoTy 30HBI cOOpa OCBETJIEHHOH BOABI PEKOMEHIYETCS
npuHuMarth He MeHee 0,4—0,5 M.

4.25. B TOHKOCJIOWHBIX OCBETIMTENAX I  [PeAoTBpALLEHUS
00pa3oBaHMs 30H ITOBBHIMICHHON KOHIIGHTPAIMH B3BECH HIKHIOIO KPOMKY
TOHKOCJIOHHBIX OJIOKOB HEOOXOIMMO pacrojiaraTb HEIOCPEACTBEHHO Haj
BEpXHEH OTMETKOH OCaIKOMPHUEMHBIX OKOH.

IIpuMepsl pacyeTa TOHKOCIOMHBIX 3JIEMEHTOB COOPY KEeHHIt

IIpumep 1. PacyeT BepTHKATBHOI0 TOHKOCJIOIHOT0 OTCTOHHHUKA.

KauecTBo ncxomHoi Boxsl: 11BeTHOCTH - 100 rpax; coaepkaHue B3BECH -
50 mr/m; nosa koaryisHTa - 60 Mr/m mo Ge3BOJHOMY TPOAYKTY; pacueTHas
CKOpOoCTh ocaxkaeHus B3pecu — 0,3 mm/c = 1,08 m/4.

TOHKOCIIOMHBIE 3JIEMEHTHI MPSMOYIOJBHOIO CEUYEHUS UMEIOT pa3Mephl B
mtane 0,05x0,05 M (BbIcoTa X IIMpHHA) U yroj HakioHa 60° mpu 3HaUeHUSIX
K¢ =0,75K,, =0,7.

I[lo pacuery oObeMa 30HBI HAKOIUIGHHS OCaJKa W MEepHOIA
MEXKIPOIYBOYHOIO [IMKJIA 3HAYCHUE HArPY3KH HA COOPYKEHHS MO YCIOBUSIM
HaKOIUICHHS B3BECH NPUHATO He Ooiee 4 M/4.

JliMHA TOHKOCIOMHBIX IIEMEHTOB ompeaenseTcs no ¢popmynam (7)-(9):

1

K= =24 ;
0,8-0,7-0,75
1,25-1-0,8
2 == 2’ 5
0,5-0,865
I =2.3- o,os(ﬂ— 1) =0,115-6,6=0,76 M.
1L1-1,15

IlpuHumaeM [UIMHY TOHKOCJIOMHBIX 3JeMEHTOB paBHOM 0,8 M npu
Harpyske 4 M/4.

IIpumep 2. PacyeT TOHKOCJIOHHOI0 OCBETJIMTES.

KauecTBo MCcX0mHON BOIBI: IBETHOCTH - 20 rpajl; cOAep:KaHUE B3BECH -
500 wmr/m; mo3a koaryisHTa - 50 MI/i;, pacdeTHas CKOPOCTh OCAKICHUS
B3BecH - 0,40 mm/c ~ 1,44 m/4.

ToHKOCIIOWMHBIE DJIEMEHTHI TaKue e, Kak B mpuMmepe 1 (3a UCKITIoUeHHEM
yrila HaKJIOHa, paBHOTO 55°).

3HaueHHs  KOHCTPYKTHBHOrO  koddduipmeHta u  kodpuunenra
00BEMHOTO MCTIOIB30BAHUS IIPUHUMAIOTCS cOOTBeTcTBeHHO K\ = 0,7 m K, ;; =
0,6.



C y4YeToM pPEKOHCTPYKIMHM CYIICCTBYIOIIUX OCBETIUTEICH U WX
(haKTUYECKUX pPa3MEpPOB YCTAHOBJICHO, YTO HArpy3ka Ha COOPYXCHHS HE
MOXeT OBITh 00jice 6 M/4, a BBICOTA TOHKOCIIOMHBIX 3JIEMEHTOB — 1,2 M.

Hcnonezyem popmyst (6)-(9):

B 1,44-1,3( 1,2
"70,57-0,82\2,15-0,05

+ 1) =0,63-122=7,6 M/1;

1o =2,15- 0,0S(fi— 1) =0,107-8,7=0,94 m;

B >

1

Ki=————=30;
0,8-0,6-0,7
Lo 125108
0,57-0,82

[IprHMMaeM yIenbpHYI0 Harpy3Ky paBHOM 6 M/4 M JUIMHY TOHKOCJIOHHBIX
37eMeHTOB 1,0 M.

5. HAITIOPHASA THAPABJIMYECKASA CUCTEMA CMbBIBA
OCAJIKA B TOPU3OHTAJIBHBIX OTCTOMHUKAX

HA3HAYEHUWE U OBJACTb IPUMEHEHUA

5.1. Cucrema npenHasHayeHa I YAAICHUS OCalKa U3 TOPH30HTAIbHBIX
OTCTOMHHMKOB ~OTKPBITOTO ¥  3aKpBITOTO THIIOB IOCIE  OTKIFOYEHHS
OTCTOMHHKOB C TIOMOILIBIO HAIOPHBIX CTPYH BOJBI 0€3 MPUMEHEHHST PYYHOTO
Tpyna.

5.2. TuapocmbIB Haubonee IenecooOpasHO NPUMEHSTH NPH HaIWYAU
MaJIOTIOJIBIDKHBIX OCaJIKOB, OOPa3yIOIIMXCSI B YCIIOBHUSIX OYHMCTKH MYTHBIX
BOJI M XapaKTEpU3YIOLINXCS cosiepaHueM B3BecH He Oonee 1500 mr/im.

5.3. BricoTa ci1os ocaika B OTCTOMHUKE JOJDKHA OBIThH He Oosee 1-1,5 m.

YCTPOMCTBO U IPUHIIUII PABOTbI CUCTEMbI

5.4. Cuctema (uept. 17) BKiIrogaet B cedst yCTpOICTBa IS TIOAAYH BOJBI
1 OTBOJA Pa3MBITOTO OCAJIKA.

[logaua BoABI NPOM3BOAMTCA C IIOMOINBIO HACOCa, KOJUICKTOPOB,
pasBomAmMX TPyO M cHeHUaNbHBIX Hacagok. OTBOJ BOABI C OCAIAKOM
OCYIIIECTBIISCTCSI C TIOMOIIBIO JIOTKOB, YCTPOCHHBIX B JHHIIE OTCTOMHUKA, U
Jajnee mo TpyOaM B TPUEMHBII pe3epByap COOpYXKEHHH Ho o0paboTke
IMPOMBIBHBIX BO/J] 1 OCaJIKOB.

UYept. 17. Cucrema ruipaBIMdecKoro CMBIBA OCaIKa
B TOPU30HTAIBHBIX OTCTOMHUKAX

1 - Hacoc U1 MOJaYM BOABI; 2 - MOABOAAIINE TPYOBI; 3 - KOJUIEKTOp; 4 -
pasBoasmIye TpyOBI; 5 - MaTpyOKH ¢ HacagKamu; 6 - JIOTKH

5.5. lns cMbiBa ocajka HaJJIEKUT UCIOJb30BaTh ChIPYIO BOAY WU BOAY
U3 BEPXHEH YacTH OTCTOMHHKA, COpachlBacMyIO0 IMEpejl €ro OYHCTKOW B
CIIeLMaJIbHBIN 3al1acHOM pe3epByap.



5.6. YmpaBieHue CHUCTEMOW OCYHIECTBJISIOT C MOMOUIbIO 3aBUXKEK,
YCTAHOBJICHHBIX Ha HAIIOPHOM M BCAChIBAIOIEM TPyOOIIpOBOIaX Hacoca.

Ilepen myckom cucTeMBl B pabOTy 3aKpbIBalOT 33JBHXKKY Ha
TpyOompoBoze, ToxpaomeM o0padaTbiBacMyl0 BOAY B  OTCTOWHUK,
OTKPBIBAIOT 33/IBM)KKY Ha KaHAIM3AIMOHHOM TPYOONpPOBOJE M MPOM3BOAST
OTIOPOXXKHEHHNE OTCTOMHHUKA MPUMEPHO Ha 2/3 ero BBICOTHI. 3aT€M OTKPBHIBAIOT
3aJBIKKY Ha HAlOPHOM TpyOONpoOBOAE, IOAAIOMIEM BOIY B CHCTEMY
yIQJICHHS 0CaJlKa, W BKJIIOYAIOT Hacoc. [Ipu 3ToM 0casoK, HAKONMBIIHMHCS B
OTCTOIHMKE, B3MY4YHBAETCS, IPOUCXOISAT €ro CMbIB U  yAalCHHE
OJHOBPEMEHHO C OTIOPOKHEHNEM OTCTOIHUKA.

BeIxitoueHre CHCTEMbI NMPOM3BOAAT 4Yepe3 3-5 MHH MOCJE IOJHOTO
OTIOPO’XKHEHUsST OTCTOMHMKA. OpHEHTHPOBOYHO BpeMs yHaleHHUs Ocajka
cocrasngeT 30-40 MuH.

5.7. Konnekrop HamopHOH CHUCTEMBI CleAyeT pa3MelaTb MpU JUINHE
OTCTOMHHKA, M:

40—45 - B Havane pa3BoILINX TPYO;

60 - B cpemHell ero 4YacTH C CHMMETPHYHBIM (II0 OTHOIICHUIO K
KOJUIEKTOPY) PACIIOJIOKECHNEM Pa3BOISIINX TPYO;

90 - B cpemHed dYacTH OTCTOMHMKA HAMJIEXKUT YCTpauBaTh [Ba
KOJIIEKTOPA, TIPX 3TOM OTCTOIHUK JEIUTCS HA IBE CUMMETPUYHBIC CEKIUH U
B KaXXIbIH KOJUIEKTOP MOAAeTCs BOAA OT HAacoca MO OTAENbHOH TpyOe.

5.8. Pazpogsimue TpyOBI ciieqyeT yKIaaelBaTh MO JHY OTCTOHHUKA. [Ipu
HIMPUHE OTCTOWHWKA 10 4,5 M HeoOXOAWMBI JBE HUTKH TpYyoO,
NPOKJIA/IbIBAEMbIX BIOJIb CTEH OTCTOiHMKa. JloTok 1 cOopa ocamka u
MIPOMBIBHOH BOJIBI Pa3MEIIAIOT B 3TOM CiIydae M0 OCH OTCTOIHHUKA.

IIpy mupuHe OTCTOMHUKA, pPaBHOM 6 M, YCTaHAaBIMBAIOT TPU psja
Pa3BOISIIMX TPYO, OJMUH M3 KOTOPHIX pa3MElIaloT MO OCH OTCTOMHUKA (B
9TOM Cllydae B OTCTOHHHKE yCTPaWBAaIOT IBa OTBOJSIIMX JIOTKA IMOCPEIUHE
MEXIy Pa3BOIIIINMH TPyOaMm).

5.9. PazBoxsimue cTanmbpHbBIE TPYOBI CIEIyeT BBITOJIHATH C NEPEMEHHBIM
(TENecKOMMYeCKUM)  CEYEHHMEM, 4YTO  yBEIWYHMBACT  PaBHOMEPHOCTh
pacIipefielieHusT BOABI M TMO3BOJISET CHU3MTH pacxon Metamna. Ilepexon c
OJHOTO JuaMeTpa TpyO Ha ApYyroil HaAJEeXHUT HperycMaTpUBaTh MOCPEIUHE
JUIMHBL ydacTKa. /[ mnpemoTBpalieHus 3amiieHHs IPOCTPAHCTBO IO
TpyOamu 3anuBatoT 6eToHOM (Mapku He Huke 200) ¥ ycTpauBaroT OTKOCHI.

5.10. Ha xaxmo¥i pa3Bojsiicii Tpybe (Ha TpyOax, Jiexanmx y CTeH, — ¢
OJIHOM CTOpPOHBI, Ha IEHTPAIBHBIX — C 00EUX CTOPOH) BBAPUBAIOT CTAJbHBIC
narpyoku auamerpoM 32 MM mox yrioM 45° K OCH OTCTOHHHKA 10 XOIy
JIBIDKEHMSI Ocajgka INpH cMbiBe. [laTpyOku nmeroT pe3pOy, Ha KOTOPYIO
HaBOPAYMBAIOT COCAMHUTENbHBIC YacTH (TUma (yTopku). B coennanTensHbIC
YaCcTH BBHHYMBAIOT M 3aKPEIUIIOT (C MTOMOIIbIO KOHTPraek) OpOH30BBIC
Hacanku muHOM 50—60 MM, HapyXHBIM quamerpoM 16—I18 MM m
BHYTpeHHUM — 10 MM. BXO/IHBIE U BBIXOJHbIE KPOMKH HACAJAKH CKPYTJISIOT.

Paccrosnust Mexay maTpyOkamu ¢ HacaakamMu — 1M, a Ha mociegHein
YeTBEPTH IIUHBI TPYyO — 1,5 M.

5.11. Hacagku Ha  pasBomdmux  TpyOax, HaxXxOIAIIUXCI Yy
NPOTUBOMOJNIOXKHBIX CTEH OTCTOMHMKA W B LEHTPE, JOJDKHBI OBITh
pacroyio)keHbl B IIAXMAaTHOM TIOpsiAKe, 4YTOObl (akenbl COCEOHUX H
MIPOTHBOIIONOXKHBIX CTPYH CIMBAINCH M YaCTUYHO Iepecekannchk. Ha tpybax
B KOHIIE OTCTOIHNKA HaBapUBAIOT CTAIBHBIE 3arITyIIKH.

PACUYET CUCTEMbBI CMBIBA OCAJIKA

5.12. Pacder cucTEMBI CMBIBa OCaJIKa MIPOU3BOMAAT, UCXOIS U3 TIOTYICHUS
B PAacUYCTHOM CCUCHHHM OTCTOWHHWKA Pa3MBIBAIOIICH CKOPOCTH CTPYH V. =
0,5—0,8 m/c (B 3aBUCHMOCTH OT TNTIOTHOCTH M IPOYHOCTH OCAIKA).

5.13. CxopocTb o0ceBOi KOMIIAaKTHOH CTpyH V., M/c, B Ipeienax
OCHOBHOTO IIOTOKa JJIsI 3aTOIDICHHOW CHMMETPHYHOH CTPYH OIPEACIIIOT,
HCXOMS U3 COOTHOILICHUS

Ve :—0’96 Vo > (10)
ol
0,29 +—
To
TJIe C - OKCIIepUMEHTallbHas KOHCTaHTa, paBHas 0,075;



| - paccrosiHMEe OT HacaJKM JI0 PAaCUETHOTO CeueHHs (B AaHHOM Cilydae -
JI0 TIPUEMHO} KaHAIIM3alMOHHO TpyOBI HIIH JIOTKA), M;

I'o - PAJIyC OTBEPCTHSI HACAIKU, M;

V, - HauaJlbHasi CKOPOCTh CTPYH Ha BBIXOJIE U3 HACAIKH, M/C.

BuyTtpennuii paguyc Hacagku r, npuHuMaerca pasHeiM 0,005 Mm;
paccTosTHUS OT HACAKH JIO PaCYETHOTO Ce4eHHMs |, M, paBHBI:

JUT OTCTOWHUKOB IIHPUHOH 4,5 M - 225

« « 6,0 M - 1,50

Torna u3 ¢opmyner (10) HavampHas CKOPOCTH Ha BBIXOJE M3 HACAIKH
oymer: mpu 1 =225Mmv,=355 v, m/c;mpul=1,50 Mm v, = 23,7 v, Mm/c.

5.14. Pacxon q,, M°/c, 4epe3 HacaaKy ONpe/ensercs o Gopmye

qQu =0V, , (11)

IJIe ® - IUIOMA/Ih CEYEHHs OTBEPCTHS HACAIKH, M .

Jlnst npuHATOrO AMaMerpa Hacaxku 10 M momyunm o = 78,5 - 10 Mm%,
Toraa q, = 78,5 - 10¢ v,, M/c.

5.15. Hamop h;, M, HEOOXOIUMBIH JUIS TONYYEHHUS HA4aIbHON CKOPOCTH,
orpezensercs no popmyie

2
hy=—0 4 p (12)
2 2 roe
Ho®-2g
rze | - KodQuuueHT pacxoaa, npuHUMaeMblid paBHbIM 0,59—0,64;

g - YCKOpEHHe CBOOOIHOTO TIaCHIs, M/C;

h, - pabouas BeICOTa CTOJIOA BOJBI B OTCTOWHUKE MPH MPOMBIBKE, M.

5.16. PacueTHbIC pacxobl BOJBI IS KaXIOT0 Y4acTKa Pa3BOSIIUX TPYO
OIIPE/ICTISIIOT B 3aBUCHMOCTH OT 4YMCJIa HAcaJoOK Ha HEM M pacxoia BOJBI,
TIPOXO/ISIIIIETO Yepe3 OAHY HACaIKY.

5.17. Tnametp TpyO M CKOPOCTBH JBHXKCHHS BOJBI B HUX ONPEACISIIOT IO
BBIYHCIIEHHBIM 3HaYEHUSIM pacXxo/10B. [Ipy 3TOM cKOpOCTh IBM)KEHHS BOJIBI B
TpyOax He JOJDKHA MPEeBHIMATh 1,5 m/c.

[IpoBepKy pacyeTHbIX ¥ KOHCTPYKTHBHO IPHHATHIX MAPAMETPOB CIIEAYET
MIPOU3BOAUTH MO (hopMyIie

—M%—%(l+lj(2+l) _0. (13)

n n

rae Lgp - xpuTudeckas IiuHa AbIpYaTON TpyOBl, NPU KOTOPOH moTeps
Haropa MIOJTHOCTBIO KOMIIEHCUpPYyeTCs BOCCTAHOBIICHUEM
CKOPOCTHOT0 Hamopa, M;

A - K03(D(ULIMEHT CONPOTUBIICHHS TPEHUIO IO JUIMHE, PaBHBIH IS

cranmpHBIX TPYyO 0,03—0,02;

d - tmamerp nmpIpUaTOi TPYOHI, M;

N - YHCIIO0 OTBEPCTHH (HaCaI0K).

Juist ynpomenus pacueToB KPHTHYECKYIO JUIMHY OBIPYaTOH TpyOBI Lyp mo
dbopmyne (13) gomyckaercs OnpeaessTh JJis CY)KEHHOU e¢ YacTH.

5.18. JluameTpsl KOIJIEKTOPOB W TOJBOJSLIEH TpyObl —clexyer
OIIPEIETISITh UCXOAS W3 MPUXOJSIINXCS HA HUX PacXol0B BOJABI U CKOPOCTH
ec IBIKeHus, mpuHuMaemoit 0,8—1,2 m/c.

Hamop npomsIBHOTO Hacoca h, M, HAAJIEKHUT ONPEAEIATH 10 (hopMyIie

h=h,+ 1,1 h, (14)

rae h, - Hamop y HacaaKH, onpeessieMblid o ¢popmye ( 12),

h, - cymma noteps Haropa Ha OTAENBHBIX Y4acTKax TpyO, M.

5.19. PacyerHple mHapaMeTphl CHCTEMBI THAPABINYECKOTO YyIAJCHHS
ocaJka B 3aBHCHMOCTH OT pa3MepoB HamOojee 4YacTo NPHUMEHSIEMBIX
OTCTOMHUKOB NPHUBEIEHBI B Ta0I. 8.

Tabmuna 8
ITapameTphl CUCTEMBI TUAPOCMBIBA OCAJKA
Pa3mepsr IHameTp IaMeTphl
o YHCIIO Pa3BOASALINX
OTCTOMHHUKOB, M I10aABO- TCJIICCKOIMNYCCKUX
Tpy6, WT.
JAIIHX TpyO, MM
TpyO u
HECHT- HOECHT-
JUIMHA | IIMpPWHA | KOJUICK- 00Ko- 60Ko-




TOpAa, pans- BBIX paib- BBIX

MM HBIX HBIX

1 2 3 4 5 6 7
40 4.5 300 - 2 - @
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 4 400 300
2 300 200
CEKIINN)

Oxonuanue Tabm. 8

Pasmepsi ITapameTpbl CHCTEMbI THAPOCMBIBA 0CA/IKA
OTCTOMHHUKOB, M paccro- CKO- pacxoJ1 BOJIBL, JI/C
YHUCIIO | SIHHE OT | pOCTh
LIEHT- .
JUIMHA | IIUpH- Haca- Hacaj- CTpyH OoKoO- BCeit
Ha JIOK, KU 10 B soro | PP | cuere
LT pacuer- | pacuern | TpybO HOTO MBI
’ TpyOO
HOrO oM po-
cede- cede- poma | "PO"
HUS, M HHH, pona
Mm/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

DOpumeganusa 1. Brp. 6 u7 Hag 4epToil yKa3zaHBl IUAMETPHI
TEJIECKOITMYECKUX HAMOPHBIX TPyO0 HAa HAYalbHOM, MOJA YepTOd - Ha
KOHEYHOM y4acTKax.

2. B rp. 8 Hax yeproii nepas nudpa - uucio OGOKOBBIX TpyO, BTOpas -
YHCIIO HAcaJoK Ha HUX, MOJ 4epTod mepBas mudpa - YUCIO HEHTPAIbHBIX
TpyO, BTOpast - YMUCJIO HACAI0K HA HUX.

3. OcHOBHBIE TapaMeTphl CUCTEMBI YKa3aHbl OPHEHTHPOBOYHO. B kakmom
KOHKPETHOM Clly4ae CcJeqyeT MpOM3BOAUTH pacdeT CHUCTEMBI M BBIOOP
HACOCOB MCXOJIsl U3 MECTHBIX YCJIOBHH.

5.20. Cucrema ynaneHus BOABI M OCaJKa JOJDKHA OBITH paccUWTaHa Ha
TIPOITYCK BOJBI, COpackIBaeMOil U3 OTCTOMHUKA U ITOIaBAeMOI HaCOCaMHU.

6. ®JIOTAIIMOHHBIE COOPYKEHUSA
HA3HAYEHUWE U OBJIACTb IPUMEHEHUA

6.1. OnoTauMOHHBIE COOPYKEHHS  HAUIKUT  INPUMEHITh IS
MIPEABAPUTEIBLHOTO OCBETIICHHS U 00ECLBEUNBAHUS IIPUPOJHON BONOH Iepesn
nojaveil ee Ha GuibTpbl. OHU MOTYT OBITH MCIIOJB30BaHBI KaK MPU HOBOM
CTPOUTEIIbCTBE, TaK U MPH PEKOHCTPYKIHH CYIIECTBYIOIIUX BOJOOYMCTHBIX
CTaHIUHA.

6.2. HaubGomee »sddexrnBHas oOmacTe NpuUMEHEHHS (IIOTAIMOHHBIX
COOpPYXCHUH - OCBETJICHHME BOJ TOBEPXHOCTHBIX HMCTOYHHUKOB (03ep,
BOJIOXPAHWINII, PEK M T.M.) ¢ HEOOIBIINM KOIMIECTBOM MEIKOIUCIICPCHBIX




B3BCIIICHHBIX BellecTB (He O0osee 150 MI/) ¥ MOBBIMICHHON IIBETHOCTHIO (110
200 rpam) mpu  coaepaHWKM  (UTOIUIAHKTOHA M IJIaBAFOIIUX
HETENpPOIYKTOB.

6.3. Bo3MOXXHOCTB 1 11€1€c000pa3HOCTh MCIOIB30BaHUS (IIOTAIIMOHHOTO
OCBETJICHHS BOJIBI B K&XKJIOM KOHKPETHOM CiTy4ae JOJDKHBI ObITh 000CHOBAHBI
TEXHOJIOTMYECKVMH  HCIBITAHUSIMU, TPOM3BEICHHBIMH B  XapaKTEpHBIC
MEPUOJIbI FOJIa IO METOJIMKE, IPUBEIEHHOM B miI1. 6.16-6.20.

KonmuecTBO B3BEIICHHBIX BEIIECTB B BOAE THoche (HIOTAIMOHHBIX
COOPYIKEHHUH He JIOJDKHO MpeBbIath 10 Mr/i.

6.4. TlpeumyiecTBa (HIOTAIMOHHBIX COOPYXEHHH 10 CpPaBHEHUIO C
JPYTHMH COOPYKCHUSIMH TIPEIBAPUTEIBHOTO OCBETIECHHS (OCBETJINTEISIMU
CO B3BEILICHHBIM OCaJIKOM, OTCTOMHHUKaMH) 3aKJII0YAIOTCS B CICIYIOIIEM:

3HAYUTEIBHO YCKOPSIETCS TPOLECC BBIACICHUS B3BECH W3  BOJBI,
Gnarogapst 4eMy yMEHbBIIAETCs OO 00BbEM OUYMCTHBIX COOPY)KEHHH;

yIy4IIaeTcsl WX CAHWUTAPHOE COCTOSIHUE BCIIEACTBHE IOCTOSIHHOTO
yJaJICHHs BBIACTICHHBIX 3arps3HeHNH;

bonee sddexTuBHO ynmansercs (QUTOIDIAHKTOH, YTO B OOJBIIMHCTBE
CJTy4JaeB I03BOJISIET OTKA3aThCs OT YCTAHOBKH MUKPO(DUIBTPOB;

YAQIAIOTCS U3 BOJBI IUIABAOIIHE M TNIOX00CEAAIOIINE TPUMECH.

COCTAB COOPYXKEHUM, UX YCTPOMCTBO
" PACYETHO-KOHCTPYKTUBHBIE TIAPAMETPBI

6.5. OuncTHBIE COOpPYXEHHS C (DIOTAIMOHHBIM OCBETJIEHHEM BOJBI
HUMECHKT TOT K€ COCTaB OCHOBHBIX H BCIIOMOI'aTCJIbBHBIX COOpy)KeHPIﬁ, 4yTO U
O6]:I‘lHI)Ie CTaHOMKU JIBYXCTYIICHYATOI'O OCBCTJIICHHA, 3a HWCKIIOYCHUEM
OTCTOMHMKOB WIJIM OCBETJIMTEJCH CO B3BEIICHHBIM CJOEM OCaJIKa,
3aMEHAEMbIX (IOTAIIMOHHBIMH yCTaHOBKAaMHU.

6.6. B cocraBe  (IOTAUMOHHBIX  COOpPYXEHHH  HEOOXOAMMO
npeaycMaTpuBaTh  (pJIOTAMOHHBIE  KaMephl, y3eld  IOATOTOBKH U
pacnpeneneHls BOJOBO3IYIIHOTO pPacTBOpAa, YCTPOMCTBA Ul yIANCHHUS H
0TBO/ (PIIOTAIIMOHHOM ITCHBI.

Iepen ocBerieHWeM BOABI (uUIOTaLMedl HAIUISKHT IPEAyCMaTpUBATh
KaMepbl XJIOIbeoOpa3oBaHMs, COBMEIICHHBIC ¢ ()IIOTALOHHBIMU KaMepaMHu.
Cxema (hIOTaIMOHHBIX COOPYKEHHH TIpeicTaBIeHa Ha 4epT. 18.
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UYeprt. 18. ®noTanuoHHas yCTaHOBKA

1 - momavya UCXOAHOH BOJBI C peareHTaMu; 2 - 0TBOJ, OCBETJIEHHON BOABIL; 3 -
¢roTannonHas kamepa; 4 - TOTKH A cOOpa MEHBI; 5 - paclpeneTuTeNbHasS
cucreMa; 6 - HamopHBIN Oak; 7 - Hacoc; 8 - KoMmpeccop; 9 - momava BOJEL,
HACBIIIIEHHOU BO3ayXoM; 10 - kKaMepa XJIomse00pa3oBaHHs

6.7. @nortammoHHas Kamepa (Kpyryias WM TPSIMOYTOJbHAas B IUIAaHE)
JIOJKHA PACCUNTHIBATHCS HA yICIbHYIO HATPY3KY 6-8 M/d Ha 1 M momam.

I'nyOuHa ciios Bopl BO (hJIOTaIOHHON Kamepe MoJbKHA ObITh 1,5-2,5 M.
Jnuna ¢roTalioHHOW KaMmepbl BhIOMpaeTcst paBHOHM 3-9 M, mmMpHHA - HC
6osiee 6 M, OTHOIIICHHE IMPHHBI K JUIUHE - 2/3—1/3.

6.8. Bo BxomHOIl wacTm  (UIOTAIIMOHHOW KaMmepbl — HaJUICKUT
yCTaHaB/IMBaTh CTPYECHANPABIISIONLYI0 TEPEropoJIKy ¢ HaxsIoHOM 60—70° k
TOPU3OHTAIM B CTOPOHY JBM)KEHHS BOJBI B Kamepe.

6.9. CxopocTth Bxoza 00pabaTeiBaeMoii BOJbI BO (MIOTAIIMOHHYIO KaMepy
JOIDKHa ObITh He Oolee CKOpPOCTH  BBIXOJa €€ W3 KaMephl
xJonbeo0pazoBannsi. CKOPOCTh JBIKEHUS BOJABI HaJ CTPyEHANpaBIIsIONIeH
neperopoakoit cnexyet npuaumars 0,016-0,02 m/c.



6.10. COop OCBETJICHHOW BOJBI BO (PIOTAIIMOHHON KaMepe HEeOOXOaMMO
OCYILECTBIIATh PABHOMEPHO MO €€ NIMPHHE HIIK OKPYKHOCTH U3 HIDKHEU
YacTH KaMephl ¢ MMOMOIIBIO MTOJIBECHON CTEHKU U HAIPABIIATH TIOTOK BBEPX (K
OTBOJAY BOJBI U3 KaMmephl), WIH C IOMOINBIO OTBOJAIICH CHUCTCMBI U3
nepdopupoBaHHbIX TpyO. CKOpPOCTh JBMKCHHS BOJBI TIOJ ITOJBECHON
CTCHKOH WJIM B OTBEPCTHSAX OTBOISIIUX IBIPUATHIX TPyO mpuHUMaercs 0,9-
1,2 m/c.

6.11. Iamme QuoTanrioHHOH Kamepsl JODKHO mMeTh ykiIoH 0,01
TpyOOIPOBOY AJIST OMOPOKHEHUS.

6.12. IloaroToBKY BOJOBO3AYIIHOTO PAcTBOpa CIEAYET OCYMIECTBISATH
IMyTeM HAaCBIIICHUS BOABI Bo3AyxoMm mon nasienuem 0,6-0,8 Mlla B
CICHUATBHBIX HAMMOPHBIX €MKOCTSX. JIJI1 MPUrOTOBJICHHUS BOAOBO3IYIIHOTO
pacTBOpa HAJJICKHUT UCIIOIB30BATh BOAY IOCIHE (BDHIBTPOB.

Pacxon Boab! criegyer npunuMats 8—10 % pacxoja ouniaeMoi BOJbI.

ITomaya BO3AyXa B HAMOPHYIO EMKOCTH JIOJDKHA OCYIICCTBISTHCS OT
ABTOMATH3HPOBAHHOW KOMIIPECCOPHOW YCTAaHOBKH.

Pacxoxn Bosmyxa momkeH cocrtaBmate 0,9—1,2 % pacxoma ouummaemoit
BOJIBI.

Il puwmeuanue HamopHas eMKOCTh IOJDKHa MMETh BHYTpEHHEE
AHTUKOPPO3MOHHOE  MOKPBITHE, OOOPYAOBAaThCA  NPEJOXPAHUTEIBHBIM
KJIalaHOM W BBIIOJHATBCS B COOTBETCTBUH C  TPeOOBaHMAMH,
MIPEABSABISIEMBIMU K COCy1aM, paOOTaIOIIUM O] JABICHUEM.

6.13. OTBOJ BOMOBO3IYLIHOIO pacTBOpa OT HAMOPHOH €MKOCTH K
(GIIOTalMOHHBIM ~ KamMepaM  ClielyeT  MPOU3BOJAMTH [0  CTAIBHOMY
TpyOompoBoay. [loTepu Hamopa B HeM HE JOJDKHBI IpeBbimath 0,8—1,0 m.

Ha TtpyGomnpoBone momyckaercss YCTaHOBKAa TOJBKO OTKIIOYArOUIeH
apMarypsl.

6.14. JIna paBHOMEPHOTO paclpeneieHuss BOJOBO3AYIIHOIO PacTBOpa B
o0bemMe 00pabaTeIBaeMOil BOABI M ISl CO3IAHUS YCIOBUH, 00€CTIeUnBAIOIINX
MOJTy4YEeHHE MEJKHX BO3AYIIHBIX PaOOYMX ITy3BIPHKOB, BO (DIOTAI[MOHHON
KaMepe HaJIeKHUT YCTPanBaTh PaclpeCIUTENbHYIO CHCTEMY, COCTOSIIYIO U3
JBIPYaTOr0 TPYOONpOBOJAa W  PACMOJIOKEHHOTO I0J HUM  KOXYyXa,
BBIIIOJJHEHHOI'O W3 MaTepuana, CTOMKOro K KHCIOPOJHON KOPPO3MH.
PacnipenenurensHyto TpyOy cCliefyeT YCTaHABJIMBATH BO BXOJHOW YacTH
(roTanMoHHOM KaMephl (B OTCEKe, 0Opa30BaHHOM €€ TOPIIEBOM CTCHKOH U
CTpyEHaNpaBISIONIEH Meperopoakoii) Ha paccrossHun 250—350 MM oT aHA
kaMmepbl. CKOpOCTh BBIXOAAa BOJOBO3IYIIHOTO pPAacTBOpa U3 OTBEPCTHH
pacIpeieIMTeNIbHOM CHCTEMBl HAJICKHUT NMPHHUMaTh paBHO 20—25 wm/c,
auamerp otrBepctuil - 5—8 Mm. OtTBepcTHa cienyeT pacronarartb
PaBHOMEpPHO B OJMH pAJ 10 HIDKHEH oOpasyromeidl TpyOsl. J[Humie
3alIMUTHOTO KOXYXa pa3MELIAlOT I10J] OTBEPCTHAMH PaCHpENeIUTEIbHON
cuctemsl Ha paccTostHuA 80—100 mm.

B koHIe pachpenenuTenbHOTO0 TPyOONMpOBOAA CIEAYyEeT YCTaHABJIUBATh
BEHTWJIb WU KPaH AJISI IPOMBIBKH PACTIPEIEIUTEIbHON CHCTEMBI.

6.15. YnaneHue meHBI C MOBEPXHOCTH BOIBI BO (PIIOTAIIMOHHON Kamepe
JIOJDKHO OBITh OCYLIECTBJICHO KPaTKOBPEMEHHBIM MOABEMOM YPOBHS BOJbI C
OTBOJIOM €€ uepe3 IOJABECHBIC JIOTKH, PACIOJOXKEHHbIE PAaBHOMEPHO IO
IUIOLIaq  KaMmepbl, WIA C T[OMOUIbI0 CKPEOKOBBIX  MEXaHHU3MOB,
NepeMenIalonX NeHy K COOPHBIM JIOTKaM.

BepxHue KpOMKHM JIOTKOB HEOOXOAMMO pacrnoiarath Ha OJHOW oOmied
ormeTke Ha 10—15 MM BblIIIe ypOBHS BOABI BO (DJIOTAIIIOHHOW Kamepe.

JlHWIna J0TKOB CieayeT BBRIIONHATE ¢ yKiIoHoM 0,025 B cTOpoHY OTBOIA
TICHBI.

Ilorepu Bompl mpu cOpoce MEHbI MOJBEMOM YPOBHS BOJBI CIIEAYET
npuanMath 1,0—1,5 % pacxona o6pabaTeiBaeMoil BOJBI.

IIpn  ynaneHnum TeEHBI CKPEOKOBBIMH  MEXaHH3MaMH  CKOPOCTb
nepeMeIeHust CKpeOKOB B MPSIMOYTOJIBHBIX KaMepax cleayeT IPUHUMATh He
6onee 0,02 M/c, B KPpYIIIBIX — OKpYXHYI ckopocth 0,015—0,02 m/c mpu
YacToTe BpauieHus ckpeokoB 5-10 o6/c.

O0paboTKy TIEHBI, YAATIEMOM OJTHOBPEMEHHO C YacThI0 00padaThIBacMOit
BOJBI, HEOOXOJMMO NPOM3BOJAWTH AHAIOTMYHO 0OpaboTke ocajka,



cOpachIBaeMOro M3 OTCTONHHMKOB WM OCBETJIUTENICH CO B3BEIICHHBIM
0cajKoM, B cooTBeTcTBHU ¢ TpeboBanusmu CHull 2.04.02-84.

METO/JUKA TEXHOJIOFH‘IECKQﬁ OBPABOTKH BO/JbI
METOJOM HAIIOPHOU ®JIOTALIUHN

6.16. C nenslo ompeneneHus BO3MOXHOCTH IPUMEHEHHUS HANOPHOM
GuotamuM  JUIA  TIPEIBApPUTENBFHOTO  OCBETJICHWS BOJBl  KOHKPETHOI'O
BOJOMCTOYHHKA W IIOJIy4EHHs OCHOBHBIX PpAacYETHBIX IapaMeTpOB IS
pacuera (DIOTAUMOHHBIX YCTAHOBOK HPOU3BOMIATCS  TEXHOJOTHUECKUE
HCCIICZIOBAaHM Ha CIIEHAIbHON TabopaTopHOH ycTaHOBKe (depT. 19).
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Uepr. 19. YcraHoBKa A5t IPpOBEACHHS TEXHOJIOTHUYECKOTO aHAIM3a BOJIbI

1 - kommpeccop; 2 - BEeHTWIb BO3AYIIHBIHN; 3 - MaHOMETp; 4 - HAIIOPHEIA 0ak;
5 - WrompYaThlii BEHTWJIb BOJIOBO3AYIIHOTO pacTBopa; 6 - (oTanuoHHAs
KOJIOHKA; 7 - 3JEeKTpOmpHBOA; § - mpoboorbopHukm; 9 - memanka; 10 -
BEHTHJIb OTIOPOXKHEHHA (proTaroHHON KojoHkw; 11 - BeHTHIB cOpoca
n30BITKA BO3/AyXa

6.17. JlaGopaTopHas yCTaHOBKAa COCTOMUT U3 CIICAYIOIIMX OCHOBHBIX
3JIEMEHTOB:

(IIOTaIIOHHOW KOJIOHKH, BBIITOJHEHHOH M3 MPO3payHOil IIacTMAcCCOBOM
TpyOBI muamerpoM 60—70 MM, BeicoToi 400—600 MM, MMEIOIICH TCTICHUS
10 BBICOTE U 00OPYZOBaHHOH MEPEMENINBAIOIIUM YCTPOHCTBOM, BEHTHIISIMU
1 IpoO6OOTOOPHHUKAMM;

HarmopHoro ©aka Ui MOATOTOBKH  BOAOBO3AYIIHOTO  PacTBOpa
BMECTHUMOCTBIO 2 J1, BBIOJIHEHHOTO U3 CTAIBHOTO COCY/a, pACCYNTAHHOTO Ha
pabouee masienue 0,8—0,9 MIla u 060pyIOBaHHOTO MPEIOXPAHUTEIBHOM
3alIOpPHON apMaTypoi U MAHOMETPOM;

71a00paTOPHOrO KOMIIPECCOpPAa, PACCUUTAHHOTO HA II0a4y CXKATOTro
BO3ayXa mox nasienueM 1o 0,8—~0,9 MITa.

IIpumeuanus 1. Bumecto koMipeccopa MOTYT ObITh HCIIOJIB30BAHEI
0aJUIOH CO CKaThIM BO3JyXOM, 00OPY/ZIOBaHHbII PEIyKTOPOM, TTOHHKAIOIINM
JlaBJIeHHe [0 paboyero, WiIu Apyrue HCTOYHUKU CXKATOTO BO3AyXa.

2. HanopHslii 6ak ¥ ero coeJMHUTEIbHbIE KOMMYHUKAIIMU BBITTOJIHSIOT U
UCTIBITHIBAIOT B cooTBeTcTBUM ¢ «[IpaBmimamm ycrpolictBa M Ge3omacHOH
9KCIUTyaTallid COCYAOB, pabOTaIOMNX IOA JaBIeHHEM» | ocroprexnaaszopa
CCCP.

6.18. Jlns mpoBemeHUS TEXHOJIOTHYCCKUX HCCIEIOBAaHUNA HEOOXOIUMO
KpoMme 1ab0opaTOpPHOHN YCTaHOBKH MMETh HCXOAHYIO Boy B 00beMe 10—12 n
1 pabodre pacTBOPHI peareHTOB (KOaryisiHTa, XJIOpa, U3BECTH U T. 11.).



6.19. TexHOMOTHMUYECKUE HCCIEAOBAHUS CIIEAYeT IPOHU3BOJUTH B TaKOii
MoCIIeI0BaTeILHOCTH (CM. 4epT. 19):

1) mpousBoaMTCST BHIOOp 103 pPEarcHTOB B OTIENBHBIX LMJIMHIAPAX IO
OOILENPUHATON METOANKE NPOOHOTO KOAryJIMpOBaHUs IS JBYXCTYEHYATON
OYHCTKH BOJIBI;

2) no Hadayna pabOTHl HAa YCTaHOBKE NPEIBAPUTENBHO ITOATOTABINBACTCS
BOJOBO3AYIIHBIA pacTBop. Jlo »dTOoro B HamopHeW Oak 4 dYepes
(IIOTaMOHHYIO KOJIOHKY 6 M TpyOOIPOBOJ C BEeHTHIIEM 5 3anmuBaercs 1—1,5
JI YUCTOM BOJOIPOBOJHOW BOJIbI, IOCJE€ YEro BEHTWIb 5 3aKpbIBAeTCH,
BKJTFOYAETCsl KOMIpeccop | M OTKpBIBAaeTCs OAava BO3LyXa B HAIIOPHBIN Oak
yepe3 BeHTWIH 2. C momompio cOopocHoro BeHTW s 11 mo maHomerpy 3
ycTaHaBnuBaeTcss pabouce gaeneHue, paBHoe 0,5—0,8 MIla. Ilpu stom
M30BITOK BO3JyXa cOpachiBacTcsi uyepe3 BeHTHIb 11 (BpeMs pacTBOpeHHMs
BO3]lyXa B BOJIC TOJDKHO OBITH HEe MeHee 10-12 MuH);

3) B OTACTBHHBIN IWIMHIP HATUBACTCA | JT HCXOTHOH BOJIBI, B KOTOPYIO
BBOJSITCS  peareHThl  COIVIACHO  BbIOpaHHBIM  go3aMm. IlpomsBomurcs
TIIATEIbHOE TIEPEMEIINBAHUE PEATEHTOB C BOIOH;

4) mocne mnepememmBaHMsA oOpabaTeiBaeMas BOAA IEPEIMBACTCS BO
(roTanMOHHYI0 KOJIOHKY 6, KoTopas 3amonHsaeTcs Ha 60—70 % ee oobema.
Bentwmm 5 u 10 ipu 3TOM TOTKHBI OBITH 3aKPHITHI;

5) BKiIIOYaeTca B PabOTy 3IEKTPONPUBOA 7, KOTOPHIH TNPHBOIAHUT BO
BpallleHNE MEIIANKy 9 C JOmacTsIMU (CKOPOCTh BPAILICHUSI MELIAIKH JOJDKHA
ObITh  15-20 00/MHMH), YTO CHOCOOCTBYET OOpA30BaHUIO  XJIONBCB
THJPOKCHU/IOB,;

6) mocne o0Opa3oBaHUS XOpOIIO C(HOPMUPOBAHHBIX KpPYMHBIX, HO
HEOCEAAIONUX XJIONBEB THAPOKCUIOB B UCXOJHYIO BOJY U€pE€3 UTOJIbYATHIA
BEHTWIb 5 BBOJUTCS TIPEIBAPUTENHHO TOATOTOBICHHBIH BOJOBO3IYLIHBINA
pactBop B KomudecTBe OT 5 10 20% o0Bema ucxomHo# Bomsl. [Ipu 3TOM B
HIDKHEH 4YacTH ()IOTAI[MOHHOW KOJIOHKH JIOJDKHBI TIOSIBUTHCS MEJIKHe
Iy3bIPBKH BO3yXa, PaBHOMEPHO pacmpenelnsiomuecs B o0pabaTsiBacMon
BOJIE 110 BCEH IUIONIAN KOJIOHKH;

7) oT6op Tpod MPOM3BOAAT Yepe3 MpoOOOTOOPHUKH § ¢ OmpereNeHHOM
BBICOTBI C MHTEpBaioM 1—1,5 MuUH 1O MONydeHUS BOABI MOCTOSHHOTO
KagecTBa. KadecTBO MCXOZHOM M OCBETJIEHHOM BOJBI OHperessercs
OOILEPUHATHIMA METOJAMH.

B koHue (IOTaMOHHOTO OCBETJIEHUSI 3aMepseTcs TONIIMHA CJIOs
00pa30BaHHOI TMEHBI W TIPOBOJIUTCS BHU3yanbHOE HaONIOZEHUE 3a ee
CTPYKTYpPOI1 U IFIOTHOCTBIO;

8) 1m0 OKOHYaHMM TEXHOJOTMYECKHX HCCIICOBaHMH Boxa M3
(roTannoHHOW KONMOHKHM 6 cOpackBaeTcs uyepe3 BeHTWIH 10 W KOJOHKa
MPOMBIBAETCS] YUCTOM BOJONIPOBOJHON BOAOH.

B YKa3aHHOU MIOCIIEA0BATEILHOCTH cienyer MIPOU3BOUTH
TEXHOJIOTUYECKHE HWCCIECJOBAaHMUSA JPYTHMM COYETAaHHEM IIPHEMJIEMBIX 03
peareHTOB, JABICHUN U PacX0/10B BOJIOBO3AYIIHOTO PACTBOPA.

6.20. OnTrManbpHBIC TTapaMeTPHl JaBJICHUS M pacXxoa BOJOBO3AYIITHOTO
pacTBopa HaIJICKUT ONpPEACNATh II0 pe3yJbTaTaM TEXHOJOTHUYECKUX
UCCIICIOBAaHUN, YUUTBIBas BBICOTY CJIOS BOJBI U BpeMs €€ HaXOXKICHUS BO
(II0TaIIMOHHOW KOJIOHKE, MO3BOJISIOIIUE MOIYYUTh HEOOXOAUMYIO CTEIEeHb
ocBeTJIeHUs! Bojibl. HeoOXomuMocTs B ycTaHOBKE MHUKPO(UIBTPOB ClIE/TyeT
OIIPEETATH 10 YPPEKTUBHOCTHU COJIepKaHHs (PUTOIIIAHKTOHA.

[lepecuer paboveli BBICOTHI (MIOTAIIOHHOW KaMepsl W BPEMEHH
(roTanuy Ipou3BOIAT Mo GopMyIie

T _(H
Ty H,
rae T, - Bpems ¢proTanmu Bo GIOTAIIMOHHON KOJIOHKE;
T, - pacueTHOE BpeMs BO (PIIOTAIIMOHHON KaMepe;
H, - BbIcoTa ci0s BOABL, B KOTOPOM IIPOM3OLIIO OCBETICHHE MO0
TpeOyeMoii cTereHu 3a Bpems 1 ;

H, - pacuerHast BbICOTa €10 BOJBI BO ()JIOTALIMOHHOI Kamepe;

d - mokKaszaTelb CTeleHH, NpuHUMaeMblid paBHbiM: 0,45 - s
MaJIOMYyTHBIX, MAJIOIBETHBIX BOJ; 0,55 - A BOA cpeqHEell MyTHOCTH
Y UBETHBIX BOA; 0,65 - ISl BBICOKOLIBETHBIX BOJI.

8
; (15)



7. BOJOBO31YIIHASI IPOMBIBKA ®WJIbTPOBAJIbHBIX
COOPYXEHNU

HA3BHAYEHMUE U OBJIACTbh IPUMEHEHUSA

7.1. BonoBo3aymiHas TpPOMBIBKA NpeAHA3HAYACTCS IS YIaJCHHUS W3
3epHUCTON (MIBTPYIOIICH 3arpy3KH 3arpsi3HCHUM, 3aIepP>KaHHBIX BO BpeMs
pabodero muKIa.

B Tlocobuu paccMmarpuBaeTcsi NPUMEHEHHE BOJIOBO3/AYIIHON MPOMBIBKU
TOJBKO B Hamboyiee PACHPOCTPAHEHHBIX THUMAX  (HIBTPOBAIBHBIX
COOPYKEHH, HCIOJb3YeMbIX JUIS OCBETICHHS M OOECIBEYMBAHHS BOJbI
MOBEPXHOCTHBIX HCTOYHHUKOB C TPUMEHEHHEM KOaryJisIHTOB.

7.2. IIpn mprMEeHEHNH COOTBETCTBYIOIINX YCTPOUCTB /IS TIOAAYH BOIBI U
Bo3ayxa (cm. mm. 7.12—7.16) BOMOBO3AYIIHAS IMPOMBIBKA MOXET OBITh
UCTOJIb30BaHA B (HIBTPOBAIBHBIX COOPYKCHHSIX C HHCXOIAIIAM U
BOCXOJISAIIMM OTOKaMH 00pabaThIBacMOil BOJIEI.

7.3. BomoBo3mymiHas MpOMBIBKA MOKET OBITh PEKOMEHIOBAaHA TOJBKO
JUTSL COOPYXKCHUH € 3arpy3Koi W3 KBapIIEBOro Mecka U APYTUX aHATOTUIHBIX
MaTepPHAJIOB, UMEIOIIMX JOCTATOYHO BBICOKYIO IUIOTHOCTh U MPOYHOCTH U
CHOCOOHBIX TPOTHUBOCTOSITH (DIOTHPYIOIIEMY W HCTHUPAIOIIEMY JEUCTBHIO
BOJIOBO3/IYIIIHOT'O [TOTOKA.

Il puMeuuaHnue B coopykeHUusix Xo03iHCTBEHHO-IUTHEBOTO
BOJIOCHAO)KEHHUSI  JOMyCKAE€TCS MPUMEHATh TONBKO TE€ 3arpy304YHBIC
MaTepHaigbl, Ha KOTOPBIE HMEETCSI COOTBETCTBYIOIIEE pa3pelieHre
Munzapasa CCCP wiu COr3HBIX peCITyOJIHK.

74. ITnomamu OTJICJIBHBIX (UIBTPOBANIBHBIX COOPYKEHHIH,
MPOMBIBAEMBIX BOJIOI M BO3AYXOM, CIEAyeT IPUHHMATh 10 40 M° Ha OJHO
ornenenne (80 M’ - HPH COOPYXKEHHAX, COCTOSIIMX M3 JBYX OTHEICHHI).
Bosnpmme TUIOIA I JIOIYCKaroTCs npu COOTBETCTBYIOLIEM
9KCIIEPUMEHTAILHOM 000CHOBaHHHU.

MPUHIIUIIBI JEVMCTBUSA, OCOBEHHOCTH
N INPEUMYIIECTBA

7.5. BonoBo3ayllIHY 10 IPOMBIBKY HAJJIEXKUT OCYLIECTBIIATH NIPU NOJIAY€E B
3arpy3Ky BOJBI M BO3/yXa B HallPaBICHUH CHU3Y BBEPX.

7.6. BomoBo3mymrHast mpombIBKa 00amaeT Ooiee CHIBHBIM JICHCTBHEM,
4YeM BOJsSHAs, W 3TO JacT BO3MOXHOCTH IOJy4UTh BBICOKHH 3(pdeKT
OTMBIBKM 3arpy3Kd IpU HEOONBIIMX pacxojax MPOMBIBHOH BOJBI, B TOM
YHUCJIC U TaKUX, MMPU KOTOPBIX B3BCHIMBAHHNA 3arpy3Kd B BOCXOAAIIEM ITOTOKE
HE ITPOMCXO/IUT.

3Ta 0cO0EHHOCTH BOJIOBO3IYIIHOI MPOMBIBKH TI03BOJISIET:

MPUMEPHO B 2 pa3a COKpPAaTHUTh MHTEHCHBHOCTH MOJA4YM M OOIIUHA pacxo
TIPOMBIBHOW BOJIBI;

COOTBETCTBEHHO CHH3HTH MOIIHOCTH IPOMBIBHBIX HAaCOCOB M OOBEMBI
COOpPYXKEHHH I 3amaca TPOMBIBHOM BOJABI, YMEHBUINTH pa3Mephl
TpyOONPOBOIOB [T €€ OAA4YH 1 OTBOJIA;

YMEHBIINTH 00BEMBI COOPYKEHHUI 1m0 00paboTKe COPOCHBIX MPOMBIBHBIX
BOJI M COAEPIKALIMXCS B HUX OCAJKOB.

CUCTEMA I'OPU30HTAJIBHOT'O OTBOJA BO/IbI
OT IMPOMBIBKHA

7.77. Ilpu HCHONB30BAaHUM BOJOBO3AYLIHOM IIPOMBIBKH  HAJUICKUT
MIPUMEHSATh TOPU3OHTAIBHBIH OTBOA HPOMBIBHOWH BOABI, CXeMa KOTOPOTO
rnokaszasna Ha uepT. 20.
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Uepr. 20. 'opu3oHTaNBHBIN OTBOJ POMBIBHOW BOABI

1 - crpyenampaBiastomMid BbICTYN; 2, 3 - MOBEPXHOCTH BbICTyNHa; 4 -
0TOOWHAs CTEHKA Kea00a; 5 - MeCKOYIaBIHBAIOIIUH JKeI00; 6 - MIeTh MEKIY
OTOOMHON M BOJOCIMBHOM CTEHKaMHM, 7 - BOAOCIMBHAS CTEHKA Keyoba; a -
15-20 mm; 6 - 20-30 mMm; B - 30-40 MM

7.8. BricoTa ci10st BOABI B HaA3arpy304HOM MPOCTPAHCTBE CPABHUTEIBHO
HEBENMKa, 4YTO IIO3BOJIAET IIPUM MajbIX pacxojax IOJIyYHTh B HEM
JOCTaTOYHYIO CKOPOCTH TOPU3OHTAIBHOTO JIBMKCHHS BOABI I OBICTPOTO H
MOJTHOTO YZaJeHHs BBIMBIBAEMBIX M3 3arpy3Kd 3arps3HeHuid. HakimoHHas
HOBEPXHOCTh CTPYEHAIPABJISIOIETO BBICTYIA, CTECHSIS IIOTOK, YBEIUUYUBAET
€ro TPAaHCIOPTHPYIOUIYI0 CIHOCOOHOCTh Ha HAYAIBHOM YYacTKe IIyTH
JIBHDKCHUS BOJIBI.

7.9. TleckoynaBIMBarONIMH k€00 YCTPOEH C YYETOM IpEeJO0TBpAICHUS
MOTMaIaHusT B HEro BO3AyXa. BBIHOCMMBIE TOTOKOM B 30HY JKeinoba
OTZACNBHBIC YAaCTUIIBI ITECKAa OCENAIOT HA HAKIOHHBIC CTCHKH H, CIIOJ3as IO
HHUM 4epe3 HIDKHIOIO IIelTb, CHOBA ITOCTYIAIOT B 3arpy3Ky.

7.10. OcHOBHBIE pPAaCYCTHO-KOHCTPYKTHBHBIC TMapaMETPhl CHCTEMEI
TOPU30HTAJIBHOTO OTBOJA BOABI 3aBHCAT OT YIEIBHOIO pPacxoja BOIBI (,
1/(M-c), oTpenensieMoro o ¢hopmye

q=Wippb, (16)

rae Wyp - FHTEHCHBHOCTB 10JJa4H IIPOMBIBHOM BOJBI, H/(C~M2);
b - mmpuHa ¢unbTpa (JUIMHA TOPU3OHTAIBHOTO MyTH JBH)KEHHS MOTOKA
BOJIBI), M.

I[J'Iﬂ pacqua CUCTEMBI cnez[yeT HpI/IHI/IMaTb UHTCHCHUBHOCTH IIOAA4YU
BOZBI, IIPUHATYIO JUIsl BTOPOrO 3Tala INPOMBIBKM, T. €. IIPU COBMECTHOM
mojiaye BOJbI M Bo3Ayxa (cM. m. 7.11).

Pa3mepsl OCHOBHBIX 3JIEMEHTOB CHCTEMEI IPUBEJICHEI B Ta0J. 9 U Ha YepT.
20.

Tab6muma 9

Pacxox Boabl Ha 1 M mIUpUHBL
PasznocTh 0TMETOK, MM BOJIOCITUBA, J1/(M-C

10 15 20 25

Mexy BepxHel U HHKHEH KpoOMKaMu 170 210 260 320
BOJOCIIMBHOM cTeHKH H |

Mexy BEpXHUMH KPOMKaMU 20 20 20 25
BOJIOCIIMBHOM M OTOOMHOM cTeHOK H,

PEKUM N OCHOBHBIE ITAPAMETPBI IPOMBIBKHA

7.11. BonoBO3AyLIHYIO IPOMBIBKY, KaK MIPABUIIO, CIEAYET OCYILIECTBIATh
B TPH dTara:




I-if - momaua B 3arpy3Ky BO3AyXa M YacTUYHOTO pa3pyILEHHUs
CKOIUICHUH B3BECH B 3arpy3ke W BBIpaBHMBAHHUS €€ COMNPOTHBIICHHUS IO
IJIOLIATN COOPYKEHUS;

2-i - mojada BO3JyXa M BOJBI C IENBI0 OOJiee TMOJHOTO pPa3pyIICHUS
CKOIUICHU B3BECH M BHIHOCA OCHOBHOM MacChl 3arpsi3HEHUN U3 3arpy3Ku;

3-ii - momava BoIsI (C OOJBINEH, YeM Ha 2-M dTare, HHTEHCHBHOCTHIO) JIIIS
yHaJeHUs U3 3arpy3Kd 3alleMJICHHOTO B MOpax BO3AyXa W BOCCTAHOBJIICHUS
€¢ TMIOPUCTOCTH.

IIpumeuanue. Brex cayyasx, Korgja OCHOBHasl Macca 3arpsA3HeHUN
3aepKUBACTCS B BEPXHUX CIOAX (MIBTPYIOMIEH 3arpy3kd, W MpH MaJon
MIPOYHOCTH CKOIIJICHUH B3BECH MOXKET OKa3aThCs MPHUEMIIEMON ABYyXdTalTHas
MPOMBIBKA, BKJIFOYAIOINast 1-i u 3-i 3Tamsl, 4TO JOJDKHO OBITh MTPOBEPEHO B
IpoIiecce IKCIUTyaTallui COOPYKESHUH.

WHTeHCcHBHOCT, MOAaYM BOJABI M BO3AyXa M MPOJOJKUTEIBHOCTH
OTJENIbHBIX 3TANOB MPOMBIBKU 3aBUCSAT OT NMPOYHOCTH CKOIUIEHUH B3BECH B
3arpy3ke M KpPYNHOCTH €€ 3epeH. Jlid CpegHuX YCIOBUH U IpHU
SKBUBAJICHTHOM Jnametpe 3epeH 0,7—1,3 MM OpUEHTUPOBOYHBIE TApaMETPhI
TIPOMBIBKHM MOTYT OBITh IPHHATHI B COOTBETCTBUH C JaHHBIMHU Tab1. 10.

Ta6muma 10
INokazarens Oransl IPOMBIBKH
1 2 3
MHTEHCHBHOCT mOfauH, J1/(c-M°)
BOJBI - 2,535 5—7
BO3IyXa 15—20 15—20 -
IIpooKuTENBHOCTH 3Tana, MUH 1—2 4—7 5—7

IIpumedanmnsa 1. bBoree KpymHBIM 3arpy3kaM COOTBETCTBYIOT
OouipIMe 3HAUEHNS] HHTCHCUBHOCTH 110JIa4 BOJBI M BO3/yXa.

2. IlapameTrpsl THpPOMBIBKM MOJICKAT YTOYHEHHUIO B  IIpolecce
JKCIUTyaTallu COOPYKEHUM.

YCTPOMCTBA JIJIS1 IOJAYA U PACTIPEJEJEHMS BO/JIbI
N BO3AYXA

7.12. PacnipeneneHue BOAbI U BO3AyXa MOXKHO MIPOU3BOAUTH C MOMOIIIBIO
CHEUMAbHBIX KOJIIAaYKOB WJIM 110 NeppOopUpOBaHHBIM TpyOaM. B nanHoM
[TocoOum mpuBeneHBl CBENECHUS, KacalollMecs HCIIOJIb30BAHUS TOJBKO
nep(OpUPOBaHHBIX TPYO JUIS T0/1a4X BOABI M BO3AyXa.

7.13. Cxema TpyO4aThIX CHCTEM IOAA4Yd BOJBI M BO3QyXa MOKa3aHa Ha
yept. 21. CHCTEMBI COCTOSAT M3 MArkCTpajk M KOJUICKTOpa (B BHIE KaHaja
Wi TpyOBl) AN TONAYM BOABI, a TAaKKe W3 IBIpUATBIX TpyO s ee
pacmpezieNieHHss [0 IUIOIIAAM  COOpYXeHus. Bosmyx momaercs w
pactipenensercss o MarucTpain (Ha 4epT. 21 He mokaszaHa), KOJUIEKTOPY U
JIBIPYATHIM TPyOam.
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UYeprt. 21. TpyOuaThle CHCTEMBI T IOJa9U BOABI M BO3AyXa

1 - wMarmcTtpane I8 pacmpeleieHHs BOABL, 2 - KOJUIGKTOp Ul
pacmpeneneHust BOAbI, 3 - AbIpYaTbie TPYOBI Ui paclpenesieHust Bogsl; 4 -
IpIpuaTble TPYObl JUId pacmpeneneHHs BO3AyXa; S5 - KOJUIEKTOp I

pacupeneneHus Bo3ayxa

7.14. OtBepctusi B TpyOax, paclpeueisionuX BOIY U BO3AYyX, MOIYT
OBITh KpymIbIMU (KOraa (UIBTPOBAJILHOE COOPY)KEHHE HMMEET I'paBUITHbIC
CJIOM B HH)KHEH YacTH) WJIH LIeJIeBUAHBIMHU (TIpH Oe3rpaBHifHOIM 3arpy3ke) .

[{eneBanHbIe TPYOBI (OOBIYHO MOJIMATHUIICHOBBIE) UMEIOT MIEIH MIMPHHON
0,5 MM, 1 BO M30eXaHWE 3aCOPEHMS HMX HaJUICKUT NPUMEHSTH TOJBKO B
COOPYKEHHSIX ¢ HUCXOsIIeH (uibTpanyeil B yCIOBUsIX, KOTJa UCKIIOYEHBI
KOppO3WsL TMONBOAANINX TPYyO ¥ BO3MOXKHOCTH TIOMAJaHUS B TPYOBI
MPOAYKTOB KOPPO3UH W JPYTUX MEXAHWYCCKUX MpPUMECEH C MPOMBIBHOU
BOJZIOH U BO3YXOM.

[IpuBenennsie cooOpakeHHUs MOKHBI OBITH TPHHATHI BO BHUMAaHHE
TaK)Ke B OTHOIIIEHUH KOJIMIAYKOB C Y3KHMH IIEISIMU.

7.15. PacyeT ¥ KOHCTPYUpPOBAHHE TPYyOUYAThIX CHUCTEM [UIS MOAAYH U
pacmnpesieneHuss BOABI CIEeIyeT MPOU3BOAMTE MCXOIS U3 CIEAYIOIIHNX
YCIHOBUH:

JMaMeTp pachpenesuTebHbIX (eppoprupoBaHHbIX) TpyO ompenensercs
HCXOAd W3 CKOPOCTU IBIDKEHMsS BOJABI Ha BXOJE€ B HUX Ipu 3-M JTame
MPOMBIBKH, paBHOH 1,5—2,0 M/c. [Ipu 3TOM paccTosIHUS MEXITy OCAMU TPyO
cnenyer mpuHUMATh 250—350 MM (MeHBIIHE pacCTOSHUS — IS TPyO
MEHBIIIETO THAMETPA);

TpYOBI ClleAyeT YKIaasBaTh Ha BeicoTe 120—150 MM oT mHA QubTpa 10
HU3a TPyO, TOYHO MOCPEIUHE MEXIY TPyOaMH IS OJaud BO3IyXa.

[Ipu mpuMeHeHnH KPYTIBIX OTBEPCTHH CyMMapHasl WX IUIOMIAIh JOJDKHA
coctaBimate 0,18—0,22 % mmnomaau coopyxkenus. Ilpum stom orBepcTHs
pacrmonaratoTcsi B OJMH pAJ MO HIDKHEH oOpasyromed TpyO (muametp
orBepcTuit 10—12 MM, paccrosiHus Mexay ux ocsmu 120—160 mm).

[Tpn npyMeHEeHUH LIeJIeBaHHbBIX MOJIUATUICHOBBIX TPYO MX KOHCTPYKIHUIO
U crioco0 IeneBaHusl cieayeT NPUHUMATh B COOTBETCTBHHU C pa3pabOTKaMu
Tpecta MocBoonposoa 1 MocBojokaHanHuunpoekra. Cieyer yuuTsIBaTh,
YTO TpPH  BBHIIONHCHWM MOHTaXa NepQOPUPOBAHHBIX  TPYO Ui
pacrmpeneneHuss BOOBI OTKIOHEHHSI B PACCTOSIHHUAX MEXIY OCSIMH TpPyO B
TOPH30HTANBHON IUIOCKOCTH JOJDKHBI OBITH He Oomee =+10 MM, B
BEPTUKAIILHOI - He OoJiee +5 MM.

7.16. Ins pacupesneneHns BO3AyXa CIeqyeT IPUMEHSITh MOJN3THICHOBEIE
TpyObl CO CTEHKOW TOJIIMHOMN, oOecreuuBaromell HX IKECTKOCTh U
npsMoJuHeiHocTh. TpyObl, mnocTaBisieMble B OyxXTaX, HPUMEHSTH HE
pEKOMEHIyeTCS.



OTtBepcTHs WK 1Iean B TpyOax (cM. m. 7.14) HaIUIexHUT pacroyiarath B
IIaXMaTHOM TIOPSIKE 10 JBYM OOpa3yrOIMM 1oj yrioMm 45° K BepTUKaIn
MIPY HalPaBJICHUU UX BHU3.

[lenmn HeoOXoAMMO Hape3aTh NEPHEHIMKYISIPHO ocu TpyObl. OHH
JOJDKHBI UMeTh IupuHy 0,5 MM ¥ aiauHy (10 BHYTpPEHHEW IMTOBEPXHOCTH
TpyOHI, T.€. B CBeTY) 15—25 MM (B 3aBUCHMOCTH OT AHaMETpa TPYOHL.).

Kpyribie oTBepCTHS ZOJKHBI IMETh JHAMETp 3—35 MM.

B kaxzgom psoy OTBepcTHS WIM MIEIH HAIICKHUT pacrojiaratb Ha
paccrostann 100—180 MM oHU OT APYTHX.

OTBepcTUs U IIENH JODKHBI OBITH 10 BCEl IIIOmaau GHIbTPa, BKIIOYAs
Y TIPUCTCHHBIC YYaCTKH.

Ha xpaeBbIx yuacTkax (uibTpa Ha/UIeKUT YKIAIbIBaTh TPYOBI ISt
pacripesienieHus BO3yxa, a He JJIS pacpeeIeHUs BOBL.

7.17. TlonuaTHEHOBEIE TPYOBI IS pactpee’eHus BO3ayXxa HeoOX0o1uMo
YKJIQ/IBIBaTh CTPOTO T'OPHU3OHTAJIBHO HETOCPEICTBEHHO Ha JHUWINE WIM Ha
noakiaakax BeICOTOM 10—30 MMm.

JlomxHO OBITH 00ecTiedeHO BeChMa Ha/Ie)KHOE KPETIeHHE TPYO K JHHUILY.
BozMoskHBIE CTIOCOOBI KpeTUIeHus TPy moKa3aHbl Ha 4epT. 22 u 23.



UYept. 22. Kpennenne pacnpeqenTuTeabHBIX TPYO AT mogaun BO3ayXa
C IMOMOIIBIO KOHAYKTOPA

1 - TpyOBI 1151 TOJIauM BO3/yXa; 2 - PE3WHOBAs MPOKIAAKa; 3 - KOHIYKTOP;
4 - TpyOBI 1A TOAAYM BOIBI; 5 - KpeIUIEHHE KOHIYKTOpa K AHUIY; 6 -
MOAKIIAKA

Yepr. 23. Kpemienue pacnpenenuTenbHbIX TPYO IS 101a9u BO3AyXa
C IOMOIIBI0 XOMYTOB

1 - mHUMIE; 2 - mBeITIep, 3aKIAABIBAEMBII B THHIIE; 3 - XOMYT; 4 - pe3uHOBas
TpyOKa; 5 - TpyOa [Tt mojaun Bo3ayxa; 6 - MoJKIaIKa

PaccrostHust ~ MeXOy — KpEIUICHMSAMH  JOJDKHBI  IIPEAOTBpAIIATh
BO3MOKHOCTb M3ri0a TpyO B BEPTHKAIBHOW M TOPU30HTAIBHOMN INIOCKOCTSX.
OneMeHTHI KpeIIeHNs TpyO He JOJIKHBI 3aKPbIBATh OTBEPCTHSI B HUX.

Konipl Tpy6 MOMKHBI OBITH 3aBapeHbI 3arlylIKaMH, yTaIUIMBAGMBIMHU
BHYTph TpyObl Ha 10-15 mwm. Jlns ymopa 3amiymiek dYepe3 OCTaBIIHECS
CBOOOIHBIMH TOPIBI TPYO ClieyeT NMPOMyCcKaTh 2-3 MIHIBKH JHaAMETPOM 10
3-5 Mm.

Jnist KoMIeHcaluy TEIJIOBOTO PACIIUPEHUsT TPYO PacCTOSIHUE MEXIY MX
KOHIIAMH ¥ CTEHKOH (HIbTpa JOJDKHO OBITE 20-30 MM.

KoHerpykuust cucteMbl JTOJDKHAa oOecredrBaTh BO3MOXKHOCTh MOHTaXa
TpyO ¢ BBICOKOH TOYHOCTHIO. OTKIIOHEHHS Bepxa TPyO OT TOPH30HTAIBHON
TUTOCKOCTH (TIPOBEPSIIOTCA 10 YPOBHIO BOABI) JOMYCKArOTCsl He Ooree +3 MM,
OTKJIOHEHHS ocell TpyO B uiaHe - He 6oiee £10 Mm.

7.18. Bo Bpems pabodero 1MKia TpyObl CHCTEMBbI IMOJAYd BO3AyXa
JOJDKHBI OBITH 3aII0JIHEHBI BOAOH. [list oOecrieyeH s BBIAaBIUBAHHS BObBI U3
CHCTEMBI BO BpeMs INPOMBIBKH KOJUIEKTOpP BO3AYIIHOW CHUCTEMBI JOJIKEH
pacrioyiarathCsi BBILIE pacCHpeleNuTeNIbHBIX TpyO. MMeroTcs mnpumepsl
YCTPOMCTBA OTHENBHBIX KOJUIEKTOPOB Ul KaXKJOro OTHAesieHHs (UIbTpa C



pacriojio)keHHeM B HIDKHeW uwactu (cM. dyepr. 21), a Takke Haj
CTpYEHAIIPaBJISIIOIINM BBICTYIIOM M BHYTPH €ro

JomxHa ObITh oOOecrieueHa HaAAEXKHAS W IIPOYHas CTHIKOBKA TpPYyO
pacIpeaenuTeIbHOM CUCTEMBI ¢ KoJuleKTopoM. KosiekTop pexoMenyercs
BBINOJIHATE B BHJE CTaJBHON TPYObl C TNPUBAPCHHBIMH BOJNM3M HIDKHEH
obpasyromeii orBomamu  (KoieHamu mox  yriom  90°);  coeaWHEHHe
MOJIMATHIICHOBBIX ~ PAaclpeACIUTENbHBIX TPYO C  KOJNCHaMH  CIEAyeT
MIPOM3BOANTb, HACAKUBASI HA HUX Pa30rpeThie KOHIBI TpyO (cM. depT. 21).

7.19. MaructpansHBIii BO3AYXOBOJ JAOJDKEH PacIoiararbcsi Ha OTMETKE,
HCKJIIOYAIOIIEH BO3MOXKHOCTh IOMAJaHUs B HETO BOJBI BO BPEMsI OCTAHOBKHU
BO3yXOAyBHOro arperara. C ydeToMm JaBleHUs, UMEIOIIErocs B HIDKHEH
YacTH 3arpy3KH BO BpeMsl IPOMBIBKH, MarucTpalbHBIA TPYOOIPOBOJ
HAJUIe)KUT pacroniaraTth Ha 3-4 M BbIIE 3€pKaja BOAbI B (DPUIIBTPOBaIbHOM
COOPY’KEHHH BO BPEMsI ITPOMBIBKH.

Marucrpanb JODKHAa COEAMHITHECS C  KOJJIGKTOPOM — BO3YIIHOW
pacIpeieIuTeIbHOM CHCTEMbl C TOMOIIBI0 BEPTHUKAIBHOTO CTOsIKa. Bo
n30exanue 00pa30BaHMs BO3AYIIHBIX MEMIKOB Ha MPUCOCTUHEHHUAX CIIETyeT
n30erath JUIMHHBIX TOPH30HTAIBHBIX Y9acTKOB. Ha cTosike ycraHaBiIMBaeTcs
3aIopHasi apMaTypa.

CTosiIK HaAJeKUT NPHUCOSAMHATH K KOJUIEKTOPY €O CTOpoHb! Topua. C
3TOH 1eTBI0 TPyOa KONJIEKTOpa MPOIYCKAeTCsl Yepe3 CTEeHKY (umibTpa U 3a
€ro MpezeIaMH COEANHSIETCS CO CTOSIKOM, MOABOASAIINM BO3AYX K (PUIBTPY.

[Tpu pazauyHOM MaMeTpe TpyO KOJIEKTOpa M CTOSIKA EPEXO C OJHOTO
JaMeTpa Ha APYroil JoJKeH MPOU3BOJAUTECS 3a TpejiesiaMu GUIIbTpa.

[Mlpn Hamuuuu JABYX OTAeNEHHH (QUIBTPa C CaMOCTOSTEILHBIMU
KOJUIEKTOpaMH, Kak TIpaBWIO, CIEIyeT YCTaHABIWBaTb OAMH CTOSIK C
3allOpPHOM  apMaTrypoii W  CHMMETPHYHBIMH  OTBETBJICHUSMH  JUIS
MIPUCOEANHEHUS K KOJUIEKTOPAM.

7.20. TIpuOmmKeHHBI pacyeT CHCTEMBI MOJa4d M paclpeeieHUs
BO3/1yXa MOJKET OBITh MPONU3BEACH MCXO/S U3 CIEAYIOMNX aHHBIX: CKOPOCTh
BBIXOZIa BO3/lyXa M3 OTBEPCTHH TPYO pacHpenesIUTEeIbHON CHCTEMBI IOJKHA
ObITh paBHOH 45-50 M/c, Ha BXone B TPYOBI pacupeleTUTEeIbHON CHCTEMBI -
13-17 Ha BX0ze B KoJuteKTop - 7-10 M/c, Ipu 3TOM JBE HOCIEIHUE CKOPOCTH
HAXOIATCS B OOPATHBIX COOTHOILICHUSX (T.C. OYJIBIIIMM CKOPOCTSAM B TPyOax
COOTBETCTBYIOT MEHBIINE CKOPOCTH B KOJUIEKTOpE M HA000pOT).

CKopoCTh IBIKEHUS BO3/yXa B MarHCTPAJIbHBIX TPYOOIPOBOIAX CIEIyeT
MIpUHUMATh paBHOH 18-25 m/c.

Yka3aHHBIE pacyeTHBIC MapaMeTPbl CUCTEM IOJA4YM M PacIpeesICHUs
BO3/1yXa MPHUHSATHI TP aTMOC(HEPHOM JIaBIICHUH, TOITOMY pacyeT yKa3aHHbBIX
CHCTEM CIIe/TyeT IPOM3BOANTE O€3 yueTa CyKaThs BO3IyXa.

[TapameTpbl pacnpenenuTeNnbHBIX TPYO M KOJNJIEKTOpa MOTYT OBITh
MIPOBEPEHBI, PYKOBOACTBYSICh yKa3aHUSAMU II. 7.26.

BO3IYXOJYBHOE YCTPOMCTBO

7.21. Bo3ayxomayBHOE YCTPOWCTBO JOJDKHO 0OecreunBaTh Kak IIyCKOBOH,
TaK ¥ IPOMBIBOYHBIH PEXXNUM PaOOTHI CUCTEMBI.

[Tpu myckoBoM pexxume (OT MOMEHTA IyCKa BO31yXOyBHOTO YCTPOHCTBA
JI0O MOMEHTa IIPOPBIBA BO3/IyXa M3 OTBEPCTUH PacpeeIUTEIbHON CUCTEMBI)
JIaBJICHUE B CUCTEME MAaKCHUMAJILHOE, & PAcX0]] BO3JyXa MUHUMAIbHBINA. DTOT
pacxom CBs3aH CO C)KaTHEM BO3/lyXa B CHUCTEME €ro IojAaud H
BBIJIaBIIMBAHUEM BOJBI M3 PACIPENEIUTEIbHON CUCTEMBI, IIPH 3TOM BO3IYX
MoxeT HarpeBarbcs. [locie mnpopbiBa Bo3myxa uepe3 (QHUIBTPYIOILYIO
3arpy3Ky JaBJICHHE B CHCTEME €ro MOJIaud MaJacT, a Pacxo/l yBEIMINBACTCS
1 JOJDKEH OBITH JJOBE/ICH /10 PAaCUETHOTO, OIPE/IENIIEMOT0 KaK IPON3BEICHHE
WHTEHCUBHOCTH  TOJIaud  BO3JyXa Ha IUIOM@AAb  E€AWHOBPEMEHHO
MIPOMBIBAEMBIX COOPY>KEHHH.

7.22. Kak myckoBoe, Tak U pabodee HaBieHHE BO3AyXa 3aBHCHUT OT
MHOTUX (akTOpoB (B TOM 4YHCJI€ M OT CTENECHU 3auiieHHs (puibTpyrouien
3arpy3Ku), He TOJITAIOIINXCS TOUHOMY yUeTy.

VYcinoBHO MOTryT OBITH TIPHHSTHI CIIENYIOUIME pPAcueTHbIE IapaMeTphbl
ToJJauM BO3/1yXa:



IIyCKOBOW PEXHUM — JaBJICHUE B CUCTEME PAaBHO YIBOCHHOH BBICOTE
cTOJI0A BOJBI B (PMIBTPOBAIILHOM COOPYXKEHHH (CUMTasi OT €ro JIHa), pacxoll
BO31yXa cocraBiseT 5—10% pacueTHOrO;

pabounii pexuMm (BO BpeMsl NPOMBIBKH) — pacxoj BO3/1yXa paBeH
pacueTHOMY, a JaBlIeHHE — CyMME IOTEph Hamopa B CHUCTEME U BBHICOTE
cTonba BoIBI B coopykeHnH. IloTepn Hamopa B cHCTeMe IOJa4M BO3IyXa
CIIeyeT ONpeAesATh pacueToM. OpUEHTHPOBOYHO OHU MOTYT OBITh MPUHSTHI
paBHBIMH | M.

IIpn noxbope BO31LyXOayBHOTO 0OOPYAOBAHUS JaBJICHHE IPH ITyCKOBOM
1 pabodeM pexmMax ciexyeT IpUHIMATE ¢ 3amacoM, paBHbM 0,005 MITa.

7.23. JIns BO3MOXXHOCTH mmondopa (TpH SKCIUTyaTalldd) ONTHMAIbHBIX
YCIOBUI pabOTHl BO3AYXOIYBHBIX YCTPOWCTB Ha HANOPHOW JIMHUH
HEOOXOAMMO YCTaHABIIMBATh COPOCHBIM MaTpyOOK C 3alOpHOI apMaTypoi,
Japoccens (WM aBTOMaTHYECKOE  yCTPOWCTBO) Ul HOAJEp KaHHS
ONTUMAJILHOTO [JaBJICHUS Ha BO3AyXOJYBHOM YCTpPOICTBE, 3alOpHYIO
apMaTypy, a TaKke U3MEpUTEIIb pacxoa Bo3Iyxa.

7.24. JlomkeH OBITh IPEAyCMOTPEH pe3ePBHBIN BO3AYXOAyBHBIN arperar.

7.25. Ha BO3ayXOQyBHBIN arperatr clieyeT NoJaBaTh YUCTHIA Hapy KHBIN
BO3/YyX, MIPOLIEIIINI PEABAPUTENHLHO MEXaHUIECKUE (DHITBTPHI.

PACUYET PACIIPEJIEJIUTEJIBHOM CUCTEMBI
JJISI IOJAYY BO3JIYXA B ®UJIBTPOBAJIBHBIX
COOPYKEHMUSIX C BOJJOBO31YIIHOMI MPOMBIBKOM

7.26. Pacuer pacnpenenuTenbHbIX TPYO M KOJUIEKTOpa CleIyeT
NPOU3BOJIUTh MCXOAS M3 CyMMapHOH IuIomany oTBepcTHid (s TpyO) wim
CYMMapHO# IUIOINA/AN OTBETBICHUI (U1 KOJUIEKTOpPA), T.€. BENWYUHBI f, M,
orpezesnsieMoii o gopmynam:

aF
f<——— mpui<l; (17)
pyl-G
fsinpncn, (18)

pyG-1

Ile a - XapaKTepHuCTHKa TpyOompoBona, ompezenseMas mo 4epr. 24 B
3aBUCHMOCTH  OT  JONYCTHMOW  CTEIlEeHHM  HEPaBHOMEPHOCTHU
pacripeiesieHust BO3/yxa Mo TUIOLIAH COOPY)KEHHS, UMesl B BUJLY, UTO
o0Ias HEepaBHOMEPHOCTb Agpy HPEACTaBISeT Cco00OH cymmy
HEpPaBHOMEPHOCTEH pacmpeieneHusi B OTBETBICHHSIX Ag U B
KoJeKTope Agon, pudeM Aop; = Ao + Akon < 0,02;

F - muomans momnepevyHOro ce4eHHsl paccMaTpuBaeMoro TPyOOIpoBoja
(OTBETBIIEHHS WM KOJUIEKTOPA);

1 - KOX(pQUIMEHT pacxona; JUis OTBCTBICHHU ONPEACSICTCS B
3aBUCHMOCTH OT JHMaMeTpa 3epeH 3arpy3kd (QUIbTPOBaIBHOTO
COOpPYKEHHs MO 4epT. 25; Npu NPUMEHEHUH T'PaBUNHON 3arpys3ku
cleyeT NIpUHUMATh paBHBIM 0,54;

€ - xkoa((UIMEHT CONpPOTHBIICHHS TPYOONPOBOJA, 3aBUCALIMK OT €ro
muHE | 1 quamerpa d.
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Uepr. 24. HomorpamMmma 3aBUCUMOCTH MEX]Ty HEPAaBHOMEPHOCTHIO
pacnpezeneHus Bo3ayxa A U XapaKTepUCTHKOH TpyOonpoBoia a
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Yepr. 25. Homorpamma 3aBHCUMOCTH MEXIY KodddureHToM L, (Mu
K03(h(HULIMEHTOM ) U KPYITHOCTBIO TIecuaHoit 3arpy3ku d,

Kosddunment conporusieHus § cienyeT onpeaesTs mo popmyie
1
C= 0,00445 , (19)

a BEJIMYMHY g, - 110 hopMyIie

’ 1
= |——, 20
Hkon 55+ Voo (20)

TZIE o - OOIIMIT KO3((DULMEHT CONPOTHBIICHUS:

1-Gy
=—39 4, . 21
Vo611 ,2(30-180") Co (21)
sin
T

IIpumep pacuera. OUnbTp UMEET OTAEICHHUS ATUHON 6 M U IIUPUHOHU 5
M. VHTeHcHBHOCTH momaudm Bosmyxa 20 1/(c-m?). PacmpemennrensHas
crcTeMa HaXOJUTCs B TpaBUHHOM ciioe. PaccTosHus Mexay TpyOamu B OCsX
— 300 mMm.

Ha ocHOBe mpeaBapuTENbHOTO pacueTa NPUHAMAEM  JHAMETP
OTBETBJICHHIT paBHBIM 50 MM, IIomans cedenus Tpyost F, = 0,0019 w7

5-0,3-20 3
pacxo Bo3Iyxa Ha OfHYy TpyOy 000 = 0,03 m’/c, CKOpOCTH Ha BXOJIEC B
0,03
Tpyby ——— = 15,8 M/C, 4TO IPHEMIIEMO.
PY®Y 60,0019 P

[puanmaem A, = Ay, = 0.01.
ITo weprt. 24 1 25 a, = a,,,;, = 0,14; p=0,54.



ITo dhopmye (19)
Co = 0,0044i =044 <1,0.
0,05

Torma o ¢popmye (17)
£, < 0,14-0,0019

< =0,000656 m>,
0,544/1— 0,44

>

OTCIOJIa CKOPOCTh MCTEYEHHs BO3/yXa U3 OTBEPCTHH Oymer —————— =
P Y P y 0,000656

M/C, 9TO COOTBETCTBYET TPEOOBAHUSIM.
[IpunuMaem 52 oTBepcTUs TUaMETPOM 4 MM ¢ IIarom 96 mm.
[To mpenBapuTensHOMY pacdeTy 3amaeMcsi JuameTpoMm kosutekropa 300
MM, TUIOmanb cedeHus Tpy6el - 0,0707 Mm%, pacxoi BO3AyXa B Hauaie
)

20-5-6 =0,6 M3/C, CKOPOCTh JIBUKEHHSI BO3yXa 0.6 =85
1000 0,0707

KOJIJICKTOpa

Mm/c.
ITo dhopmyre (19)

6
Cxon = 0,00440—’3 =0,088 .
o ¢popmyne (21)
1-0,44

Vobur =
sinz(o’ml80)
314

>

+0,44=29,34.

o ¢popmyne (20) onpenenum

1
= J———=017.
Hron =415 529 34

N3 popmymsr (18) Haxomum

F _ Hion2foy/1—Cxon
KONl = .

Ao
Uncno oreersiennii - 20 u 2f, = 20 - 0,0019 == 0,038 Mm%, Toraa

R 1—0,08?)~1(:17~0,038 004

OTOH MJI0IAaAM COOTBETCTBYET AMaMeTp TPyObl, paBHbIH 0,238 M.

Takum 00pa3oM, B COOTBETCTBHM C yTOYHEHHBIM PAacueTOM B KadecTBE
KOJUIEKTOpPa MOTYT OBITh HPUHATH TpyObl amamerpoM 250 mm. CKopocTb
IOBIDKCHUS BO3AyXa B Hadale KoJuiekTtopa - 12,2 M/c, 4TO HECKOJIBKO
IPEBBIIIACT XKENATEIbHYIO BETMYUHY, HO MOXKET OBITh JIOIYILEHO.

8. IPEHAKH CKOPBIX ®UJIbBTPOB U3 NOPUCTOT'O
MHOJIMMEPBETOHA

HA3BHAYEHMUE U OBJIACTb IPUMEHEHNUSA

8.1. JlpeHaxxHble CHCTEMBI U3 MOPUCTOrO MOJUMEPOETOHA CIyXaT JUIs
cbopa (pUIBTPOBAHHOW BOABI U PABHOMEPHOIO PaCIpeIeICHUS MPOMBIBHON
BOABI MO Twiomaan (GuibTpa. [lopuCTHII MOTUMEPOCTOH BBITONHSIIOT W3
3armoHUTENs (MeOHS Wi IPaBus), CKPEIUIEHHOTO ATIOKCUIHBIM CBSA3YIOIINM.

8.2. JlpeHaxxm W3 TMOPUCTOTO IOIUMEPOCTOHA TIPEAHAZHAYCHBI JUIsS
HCIIONIb30BaHUsI B (IIBTPAX TMPH OCBETICHHH W OOCCIIBEYMBAHHUU BOJbI B
CHCTEMAX XO3AUCTBEHHO-IINTHEBOTO BOLOCHAOKEHHS.

[Ipuwmedanue. [lopucteie moauMepOETOHHbBIE JPEHAXH MOTYT OBITh
NpUMEHEHBl B (UIBTpax TEXHHYECKOTO BOJOCHAOKEHHSA, a TakkKe IpH
0o0paboTke moA3eMHBIX BoA. B cimywasx, xorma TpeOoBaHHMS K KadecTBY
OUHIEHHOW BOABI MO MYTHOCTH, COJAEPXAaHUIO XKele3a U APYruM
nokazatessiM Hike Tpebosanuii [OCT 2874-82, HeoOX0aMMO TPOU3BOIUTH
OIIBITHYIO NPOBEPKY MCIIOJIH30BAHUS TIOJIMMEPOETOHA B TAKUX YCIIOBHSX.

8.3. IlonmmmepOeToHHBIE ApEHaKM MOTYT OBITh HMCIOJIB30BaHbl Kak IpPH
CTPOUTENIBCTBE HOBBIX, TaK U NP PEKOHCTPYKINH ACHCTBYIONNX (PHUIBTPOB.



8.4. TlonnmepOeTOHHBIE JPEHAKH MOTYT NPHMEHSTHCS MPU BOJSHOW U
BOJIOBO3/IyIITHOM MPOMBIBKAX.

8.5. INonumepOeTOHHBIE OPEHaXW HMEIOT CIIEAYIONINE MpeHMYIIecTBa
nepex  HauOojiee PpaclpOCTpaHEHHBIMH TpyOUaTHIMHM  JIpeHakaMH ¢
MOJICPXKHUBAIOIIMMH ~ CJIOSIMA ~ TpaBWs:  OTHagaeT  HEeoOXOIUMOCTh
NPUMEHEHHS TPAaBUHHBIX CIIOEB; YMEHBIIAETCS TPYHLOEMKOCTh CTPOUTENBHO-
MOHT@XHBIX ~ PaboT;  COKpallaeTcs  METaUIOEMKOCTh;  MOBBIIACTCS
HAJEXKHOCTH PaboThI PHUIBTPOB; 3arpy3Ka PUIBTPOB MOKET OBITH IMTOJIHOCTHIO
MeXaHHU3UPOBaHa.

KOHCTPYKIIMU U PACUET JIPEHAKEN

8.6. Pexomennyercs NpUMEHATH CIIEIYIOIIME TUIIBI JPEHAKHBIX CHUCTEM:
U3 COOPHBIX MOJIMMEPOETOHHBIX IUTUT, U3 )KEIe300€TOHHBIX ABIPYAThIX IUTHT,
OTBEPCTHS KOTOPHIX 3ANONHEHB MOPUCTHIM MOMHMEpOETOHOM', U  u3
MOHOJIUTHOTO ITOJIMMEPOETOHA.

' Criestyer NpUMEHSATE B SKCIIEPHMEHTATLHOM TIOPSIIKE.

8.7. Ipenaxk u3 noymMepOETOHHBIX IUTUT (YepT. 26) COCTOUT U3 ONMOPHBIX
CTEHOK, CMOHTHPOBAHHBIX NIEPIICHAUKYJLIPHO COOPHOMY KaHay GpHIbTpa, Ha
KOTOpBIE YJOXEHBI MOJIMMepOeTOHHBIE IUTHTHL. DuiubTpyromas 3arpyska
HaxOJAUTCS HEIOCPEACTBEHHO Ha IumTax. Ha BXomax B JpeHaKHbIC KaHAIbI
YCTaHOBJIEHB! MaTpyOKH OONBILOrO CONPOTHBIEHHWS C JuadparMaMu |
oTpaxaressiMi. J[ns TOBBIIEHHS HAJEKHOCTH CTBIKOBBIX COEIUHEHHN
TOPIIBI TIJIUT BBIIOJIHEHBI CO CKOCAMHU B BepXHEH "acTu moj yriom 45-60°;
TPEYroNbHbIE Ta3bl MEXIY IUIMTaMH 3alloJIHAIOTCS TONUMEpOETOHHOM
CMECBI0 TOTO K€ COCTaBa, YTO U MOJTMMEPOCTOHHBIC TUTUTHI (UepT. 26, y3el
A).
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UYeprt. 26. [IpeHax u3 NOTMMEPOSTOHHBIX TUIAT

1 - omopHbIe CTEHKH; 2 - COOPHBIN KaHAT; 3 - MOJUMEPOCTOHHBIC IINTHI; 4 -
¢bunpTpytoias 3arpyska; 5 - narpyOku; 6 - oTpaxarelu ; 7 - CThIKH ITUTUT (a -
20—30 mm)

8.8. JlpeHaxx c kene300€TOHHBIMU JBIPYATHIMU IUIMTaMU (4epT. 27)
COCTOHT U3 Onop (TOPH30HTANBHBIX OAJIOK WM BEPTHKAJIHHBIX CTOJOUKOB),
JBIPYATBIX TUIMT, TIOBEPX KOTOPBIX 3achiaHa (MIbTpyIomias 3arpyska. B
CTEHKE COOPHOT0 KaHaJla YCTaHOBJIEHBI MaTPyOKH ¢ OTpakaTessIMH.
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Yepr. 27. JlpeHaxk U3 IbIpYaTHIX IUIUT C IIOPUCTHIM MOJUMEPOETOHOM

1 - onopHBIE CTEHKH; 2 - [bIpyYaThlie IUINTHI; 3 - QUIBTpYIOIas 3arpyska; 4 -
cOOpHBIN KaHAI; 5 - maTpyOKH; 6 - OTpakaTenn

JpeHaxkHast jkene300eToHHas IumMTa (4epT. 28) WMeeT OTBEpCTHs,
3aII0JIHEHHBIC TTOPHCTBIM IOMMMepOeToHOM. CBepXy OHa HOKpHITa CIIOEM
nopucroro nonuMmepoerona. I[ImuTel MOHTHPYIOTCA Ha onopax. OTBepCTUs B
IUIMTaX JUId IPEeJOTBPAIIEHHS OTPHIBAa IOJMMEPOETOHA OT XKene300eToHa
ClieqyeT BBIIOJHATE CYXKAIOIUMUCSA KBEPXY. BOKOBBIE TOPIIBI INTUT JOJKHBI
OBITH CKOIIEHBI [UIsl YIPOLIEHHS 3a€JIKH CTBIKOB I10CJIE MOHTaXa IUTHT.
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UYepr. 28. [IpenaxkHas Tumra

1 - sxese300eTOHHAS TINTA; 2 - OTBEPCTHS, 3aII0JHEHHBIE TOJIMMEPOETOHOM;
3 - cioit nonumepOeToHa; 4 - oropa T

8.9. /Ipenaxxk 13 MOHOJIMTHOTO moiumepOeToHa (4ept. 29) mpencrasiser
cO0OW  CIUIOIIHYH  TOJMMEPOCTOHHYH  IUIMTY,  H3TOTOBIISIEMYIO
HEMOCPEACTBEHHO B (GMIbTpe. J[peHaxk COCTOUT M3 CICAYIOIIMX OCHOBHBIX
YacTeil: OMOPHOW CHUCTEMBI, BKIIOYAMOLICH BEpTHKANbHbIE CTCHKH H
VIOKCHHBIE HA HHX TOPU30HTAIBHO IKENC300CTOHHBIC KOJIOCHUKH;
MOPHCTOTO CJIOS M3 MONHMEPOETOHa; AeTanell KPEIUICHHsS, BKIIIOYAROIINX
AQHKEPHYIO apMaTypy U yICP)KUBAIOIIHE [UIACTHHBI.
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Mo oWy

ept. 29. JIpeHaxx 13 MOHOJMTHOTO MOJMMEPOETOHA

1 - omnopHBIE CTEHKH; 2 - NONMMEpOETOHHAs IUINTA; 3 - XKeJIe300€TOHHbIE
KOJNOCHHKM; 4 - aHKepHas apMaTypa; 5 - CTalbHbIE YIEp>KHUBAIOLINE
IUTaCTHHBI; 5 - IpEeHa)KHBIH KaHaw; 7 - maTpyOku; 8 - cOOpHbIM KaHal; a - 3—
6 MM

8.10. IIpu BOomOBO3AYIIHOM POMBIBKE Ha THE (DHUIIBTPa KPETST AbIpUYaThIe
BO3IyXOpacmpeaenuTeabaple Tpyosl. O0muil TpyOonpoBo I Mmogayn BO3AyXa
CIIEAyEeT pacrojaraTh BBIIIE BO3AyXOpaclpeAeIuTeIbHBIX TPYO.

8.11. Ilpu wucnonb30BaHWU JpeHAXKa W3 OTACIBHBIX IUTUT, pPa3Mepbl
KOTOpBIX B IUIaHE IPUHUMAIOT KOHCTPYKTHBHO, HCXOAS U3 YCJIOBUSA
pa3MeeHus B s4eiike HUIbTpa:

JUISL TIOJIMMEPOETOHHBIX IUINT — pEeKOMEHJyeMas MIMpHHa (TepreHIu-
KyJsipHO oropam) 250—350 mMm, muHa 500—600 MM;

JUI ABIPYATHIX IUIUT — MKpHHA U JuinHa paBHbI 400—900 mm. [Tpu sTOM
HIMpHHA TUTUT JI0JDKHA OBITh HAa 5—10 MM MeHee pacCTOSHHS MEXIY OCSIMU
or1op.

TonmmuHa MOMMMEPOSTOHHOM IUIMTHI MOJDKHA OBITH He MeHee 40 MM.
[Inuty cienyeT mpoBepaATh pacueToM Ha MPOYHOCTH (cM. 1. 8.17). TommuHy
CJIOS TTIOJIMMEPOETOHA HAT TUTUTON HAIUICKUT IPUHIMATE 15—25 MM.

[ITar oTBepcTHii B ABIPYATHIX IUIMTAX NOJDKEH ObITh He Oonee 150 mm,
JTUAMETPBI OTBEPCTUN — HE MeHee 25 MM. [Ipu 3ToM pa3Huily B TuamMeTpax
OTBEPCTHS B BEPXHEM M HIMKHEM CEUCHHUSX IUIUTHI CIEAYET MPUHUMATh He
MeHee 2-3 MM. Pa3mepsl OTBEpCTHI YTOYHSIOTCS THIPABINYECKHUM PacyeToM
(cm. mm. 8.16 u 8.41).

8.12. Ilpu ucroOJIb30BaHUU ApPEHAXKa W3 MOHOJIUTHOTO IOJMMEpOEeTOHa
BBICOTA OIIOPHBIX CTEHOK J0JKHA cOCTaBIsATh 250—300 My, TommuHa - 80—
120 MM, mar (B ocsx) - 600 MM, mHa narpyOkoB - 70—150 MM, ammHa
BBICTYTAOMICH B IPEHAKHBINA KaHA YaCTH MaTpyOKoB - 10 300 MM, TONIIIHA
ciost monmuMepoetona - 40—50 M.



JlMHa KOJOCHUKOB JOJDKHA OBITH KPAaTHOM PACCTOSIHUIO MEXIY OCSIMHU
OTIOPHBIX CTEHOK, BbicoTa - 70—80 MM, mmpuHa - 70—120 mm; apmatypa
KOJIOCHHKOB - IBOMHasI, AnamMeTpoM 4—o6 MM U MouHocThI0 He MeHee 0,5 %.

[MuprHa 3a30pOB MEXKTY KOJIOCHUKAMU - 3—6 MM.

IHar ankepHoit apmatypsl - 250—300 MM, guamerp ee - 6—8 MM.
JnHa CTambHBIX YAEPXKHMBAIOIIMX IIACTHMH - COOTBETCTBEHHO MIary
AaHKEPHOW apMaTypsl; mupuHa mracTuH - 70—100 MM, ux TommuHa - 4—6
MM.

Tonmuua ocHoBaHus ApeHaxa - 50 MM, apMaTypa OCHOBAHUSI JpeHa)ka
JOJDKHA BBITIONHATHCS B BuAe ceTku pazmepom 200 x 200 MM H3 TPyTKOB
JTUaMETPOM 6—8 MM.

[Ipy npuMeHEeHHMM MOHOJIUTHOTO JApEHa)ka HEOOXOIAMMO MPOU3BOIUTH
pacyer ONOPHBIX KOJIOCHMKOB Ha W3rMO MO OOLICNIPUHITOH METOHKE
pacyera kene300eTOHHBIX 0aoK, aHKEPHOIH apMaTyphl — Ha pacTshKEHHE M0
MaKCHMaJIbHOI Harpy3ke CHU3Y IpH MPOMBIBKE (cM. 1. 8.17).

8.13. Paccrosame or naHa ¢QuibTpa 10 HHM3a IUIMT TNPHHUMAIOT
KOHCTPYKTHBHO, MCXOAS W3 pa3MEIleHHs MaTpyOKOB B CTEHKE COOPHOTO
kaHana. [Ipu 3TOM ckopocTH, M/c, TPH TIPOMBIBKE B HAaYaJIe TTOIOHA JOJDKHBI
ObITH HE Ooree:

0,4 - mpu MpUMEHEHNH TOTNMEPOCTOHHBIX TUIHT;

0,5 - " " IBIPYATHIX " .

8.14. Yucno u nmamerp narpyOKOB B CTeHKaXx COOpHOro KaHaja
Ha3HA4YaloT KOHCTPYKTHBHO. IIpu 3TOM JOMKHBI OBITH  BbIIEpPKAHBI
ClIeyIOle JAMAIa3oHbl CKOPOCTeH BOABI TPH IPOMBIBKE: B Hadale
cOopHoro kaHana - v, 1o 1,2 m/c, B marpyokax - v, = 1,8-2,0 m/c.

8.15. PaBHOMepHOE pacmnpesnereHrne NPOMBIBHOM BoAbI 1o miomtanu (90-
95 %) oOecnieunBaercsi B (UIbTpaXx ¢ MOJMMEPOETOHHBIMH IUIUTaMHU
MOTEPSIMH Haropa B narpyOkax h,, KOTOpble TOJDKHBI OBbITH HE MeHee 2-3 M,
C [JpIpYaTbIMM IUIMTAaMH — TIOTEPSIMH Hamopa B IUIHTaX hg,, M,
BBEIYHCISIEMBIME IO (POpMYyJIe

2 2
by = 183K ¢ I | (22)
2g " 2g

rae § - koa¢uumeHT compoTuBieHUs mnatpyOka (B BapuaHTE ApeHaxa c
JbIpyaThiMu TMTamu G = 1,5-2,0);
g - YCKOpEHHE CBOGOIHOTO TaIeHHs, M/C”.
[Ipn 5>TOM moTepn Hamopa B ABIPYATHIX IUTUTAX JOJDKHBI COCTaBIISATH HE
menee 40—50 % noTeps Haropa B MOJTHOCTBIO paclIMpeHHoi 3arpy3ke h,, M,
KOTOpBIE ONPENEIISIOT 1Mo (hopMyIie

h3:(P3 - 1) (1 'mo) H,, (23)

IZie p3 — OTHOCHUTEINIbHAS INIOTHOCTB YacTHUIl (PMIIBTPYIOLIEH 3arpy3KH;

m, — IIOPUCTOCTb 3arPy3KH;

H, — BbICOTA CI10s 3arpy3KHu, M.

8.16. B BBIXOZHOM CcedeHHMH TATPyOKOB B  KOHCTPYKIMH C
MOJIMMEPOECTOHHBIMYA  IUINTAMH  YCTAHABIUBAIOT AuadparMbl, AUaMETp
OTBEPCTHH KOTOPBIX dj, pACCINTHIBAIOT MO hopMyIie
Wiplx Lk 12
dy =L13| —— (24)
Hy2ghy

rae Wyp - pacdeTHast HHTEHCHBHOCTD IIPOMBIBKH (DUIIBTPa, CM/C;

lk, Lk - IIar qpeHaKHBIX KaHAJIOB B OCSAX U MX JIUIMHA, CM;

L - K03 PHULIMEHT pacxoa naTpyoxa ¢ nuadparmoii;
h, - morpebHas moreps Haropa B maTpyoKe, CM.

JuameTtp oTBepcTHi IBIpYATHIX IUUT d,, CM, OIIPENEIISIOT 1O (hopMyJIe
1

k Hy V2_6 25

do =113 1o4Wip , (25)

hHJI

rae 1, — mrar oTBepCTHil B OCX, CM;
k — K03()(pHIMEHT B BBIIICYKA3aHHON 3aBUCHMOCTH, ¢*-cM*™;
H, — ToimuHa ejne300€TOHHOM IIUTEL, CM;



V — KHHEMaTH4eCKas BSI3KOCTh BOABI, cM/C (MOHO mpuHuMath v = 0,01

em’/c);
h,,, — noTtpeOHas noteps Hamopa B mute (cM. 1. 8.15);
0 — 1oKa3zareNb CTENCHHU 3aBHCHMOCTH IMOTEPh HAlopa B IOJIMMEP-

0eToHE OT CKOPOCTH JIBMKEHUS BOJBI.

[okazarens crenenn O u KOIQOUIMEHT K ONpenensoT IyTeM
THIPABINYECKUX HCTBITaHUH 00pa3noB nomumepOerona. [Ipu orcyrcTBHM
JTAHHBIX UCIBITAHUIN MOXXHO MPUHUMATH O = 1,67, a koaddunueHT k 3amaercs
B 3aBUCHMOCTH OT SKBUBAJICHTHOTO JHaMeTpa 3epeH nojauMepoerona d:

ds, MM 4 5 6 7

k, c* - em>? 0,68 0,59 0,50 0,40

8.17. IlnuTel M ONOpHI JpeHaka HPOBEPSIOT HAa IPOYHOCTh JBYMS
pacyeTHBIMH Harpy3KaMu:

1) paBHOMEpHO paclpelelIeHHOH cBepxXy, oOpasylomeics oT Beca
MOKpOH 3arpy3ku ((pHUIbTp BOJOH HE 3aII0JIHEH);

2) paBHOMEPHO paclpeielIeHHON CHU3y, 0Opasylomielcst BO BpeMms
TIPOMBIBKH.

Harpyska cBepxy G, MIla, onpexnensiercs o ¢popmyse

G=0,01 H, [p; (1 -m,) +m,] . (26)

Harpy3ka cHuzy omnpenensiercs NepenagoM JAaBI€HUH OO0 W IOCIE
JPEHAXHBIX IUIMT TIpH TIpOMBIBKE. Pacder Hecymed crnocoOHOCTH
KEIEe300€TOHHbIX IJIMT M ONOp MPOM3BOAMTCA MO JAEHCTBYIOLIUM
CTpOUTENbHBIM  HOpMaM W TpaBuiaM. Hecymass  crocoOGHOCTB
HONMUMEPOETOHHBIX IUTUT OT Harpy3KH CBEPXY IPOBEpsACTCs Mo Gopmyiie

2
Rp 20,075 I, —0,5b ) K;KgK
: H, K

5G, 27)

y

rae Ry — HOpMaTHBHAs MPOYHOCTH MONMMEPOETOHA HA PACTSKEHHE HPH
u3rube, ompenenseMas Mo pe3yibTaraM HCIBITAHUN TUTT KN
10 MACTIOPTHBIM JaHHBIM, MIla;

b — HIMPHHA OOPHBIX CTEHOK, CM;

H, — tommuHa mosmMepOeTOHHOM IUIHTBI, CM;

K, — koad¢uuunent neperpysku (K, = 1,1);

Ks — xoad¢urment dezomacuoctu (K = 1,4);

K; — K03 QHUIMEHT BOZMOXHOTO CHIKEHUS IIPOYHOCTH MTOJMMEpOeTOHa

Bo Bpemenu (K, = 1,5—2,0);

Ky —xkosdduument ycnosuii pabotsr (Ky = 0,8).

8.18. Orpaxatenn (Kpyryible WIH TPSAMOYTOJNBHBIEC) IOJDKHBI HMETh
pasmep, TpPUMEpPHO  paBHBI  jauameTpy  maTpybOka.  OTtpaxkarenu
YCTaHAaBJIMBAIOT HA PACCTOSHUMU 1-2 TUaMETPOB MaTpyOKa OT €ro BBIXOAHOTO
CeUeHHsl.

8.19. Ilpu BOOOBO3AYLIHOW NPOMBIBKE (UIBTPOB B HWXXHEHW YacTh
BO3/IyXOpacHpeNeITEeNbHBIX ~ TpyO CllelyeT pacrojiaraTb — OTBEPCTHS
JMaMeTpoM 3-5 MM, pa3MelIeHHbIE B JIBA PsAa B MIaXMATHOM MOPSIKE IO
yriuom 45° x BepTHKanu. PaccTOsHHS MEXKIY OTBEPCTUSIMH MPUHHMAIOTCS
paBHbIMU 100-200 MM.

CKOpOCTh BBIXOAA BO3AyXa M3 OTBEpCTHi IpuHUMaeTcs paBHou 40-50
M/c. JluaMeTpbl  BO3MYXOpPACHPEACIHTENbHBIX U MOJABOAAIIUX  TPYO
ompenensaorcss B cootBeTctBuu co CHull 2.04.02-84. Hamop Ha BBIXOXE
BO3JlyXa U3 OTBEpCTHii h,, M, paccunThiBaercs 1o Gpopmyie

h, =H, +4hy, +h,, (28)

rae H, — BbIcoTa c110s BOABI Ha/l OTBEPCTHSAMH IIPU IPOMBIBKE, M;
h,, — morepu Hamopa B IUIMTax NPU NPOMBIBKE BOJOH C pacyeTHON
MHTEHCUBHOCTBIO, M;
h, — motepst Hamopa B 3arpyske, M, onpezaesiemas o dpopmysie (23).
8.20. COopHBIii kKaHan (WIbTpa NODKEH OBITH CHAOXKEH CTOSKAMM IS
BBIITyCKa BO3/yXa.




8.21. OnopoxHeHue GUIbTpa ClIeayeT IpeayCMaTpHBaTh Yepe3 COOPHBI
KaHaJl ¥ CITyCKHYI0 TpyOy nuamerpoM 100-200 mm.

MN3IrOTOBJIEHUE INTOJIMMEPBETOHHOI'O IPEHAXKA

8.22. [lpeHaxkHble IUIMTHl CJAEAyeT HW3rOTAaBIMBAaTh Ha  3aBOJE
KeJIe300€TOHHBIX M3/IeNINi Ha CIIEIHAIFHO 000PYIOBaHHOM Y4YacTKe, a MpH
HEOOIBIIOM 00beMe MPOU3BOICTBA - HA MECTE CTPOUTEIHCTRA.

8.23. Ilopuctelii mONMMMEpPOSTOH TONYYAIOT IIyTeM  CMEIICHUS
3armomHUTENS (TpaBUs WM IIEOHS) W SIOKCHIHONW IHAHOBOW CMOJBI C
OTBEPAUTENEM.

B kadecTBe 3anoaHUTENST TPUMEHSIOT TPAHUTHBIA MEOCHD UITH TPaBUil IO
TI'OCT 8267-82, TOCT 8268-82 u I'OCT 10260-82; kpyHmHOCTb 3aIIOTHATEIS
npuHUMarT oT 3 10 10 MM mpu SKBHUBaJIEHTHOM Juamerpe oT 4 1o 7 MMm.
IIpu 3ToM Macca 3epeH MeHee 3 MM U cBblle 10 MM He JOKHA IPEeBbIIATh
5 %, comepkaHue 3epeH ciIadbIX TMOPOA JODKHO ObITh He Oomee 10 %,
IUTacCTHHYATON M yrioBatod ¢opMm - 15 %, NBUIEBHIHBIX, TIMHHUCTBIX U
WIUCTBIX YacTull - 1—2 %.

Ilepen wn3roToBICHWEM TOTUMEPOECTOHA 3aIOJIHUTENb JOJDKEH OBITh
OTMBIT OT 3arps3HEHHH W BBICYHICH. Temmeparypa 3aloJHHTENS MpU
W3TOTOBIICHUH NIOJDKHA OBITH He HIKe 18 °C, pexoMeHmyeMblil Anama3oH
temnepatyp — 30-50 °C.

8.24. B xauecTBe CBS3YIOLIECTO CIEIyET MPUMEHSITHh SMOKCHIHYI0 CMOITY
O0-20 wmmm  3B-16 mo TOCT 10587-84 ¢  oTBepauTenem
MONUATUIEHNONHaMUHOM 110 TY 6-02-594-80. OTHOIIEHHE IO Macce MEXITY
CMOJIOW U OTBEpAUTE]IeM JODKHO ObITh 1:10, OTHOIIEHHWE MAacCChI
3aMOJIHUTES. U CBSA3YIONICTO JOMMKHO ObITh 15:1 — 20:1. YTOYHCHHBIN
pacxop CBSBYIOIIETO OMNpEAEIAeTCS ONBITHBIMH 3amecamH. [lorpemHocTsb
JI03UPOBAaHUs KOMITOHEHTOB JJOJDKHA OBITH He Ooree 3 %.

8.25. TlonmuMepOeTOHHYI0 CMeCh NpPUTOTABIMBAIOT B MEIIAIKE 10
OTHOPOIHOM KOHCHCTeHIHH. [Ipun HeOOoIbIIOM 00BbeMe padoT MOITyCKAaeTCs
pYyYHOE IepeMeIIuBaHue.

8.26. [Ina W3rOTOBICHHSA TONMMEPOCTOHHBIX IUTUT PHUMEHSIOT
MeTaJuIMdeckue pasbeMHble (OpMBI (Ha OIHY WJIM HECKOJIBKO IUIHT),
obecrieyrBarOLINe 3aJaHHbIE Pa3Mephl IUIUT CO CKOCAMH B TOPLAX IIOJI YIJIOM
45-60° (cM. yeptT 26, y3ea A). YIUIOTHEHHE TOJIMMEpOETOHA TPOU3BOIAT Ha
BHUOPOIUIONIAKAaX MMPH CTAHJIAPTHOM YacTOTE M aMIUIUTY/E MM C OMOIIBIO
MOBEPXHOCTHBIX BUOpaTopoB. [Ipu HeOonbmIOM 00beMe padoT JoIycKaeTcs
TpaMOOBaHHE MOINMEPOETOHA BPYUHYIO.

8.27. XKene300eToHHBIE ABIPYATHIC IUIMTH H3TOTOBJISAIOT HA 3aBOjJE, Ha
CIeIMaJIbHO 000PYJIOBAaHHOM y4acTKe, a IpH HeOOJIBIIOM 00beMe - Ha MecTe
MOHTaa.

8.28. bBokoBele TpaHH KeNne300€TOHHBIX IUIMT CIEAyeT IenaTh
HAKJIOHHBIMH, pa3Mephl IUIUT TOBEPXY AOJDKHBI ObITh Ha 10-15 MM MmeHee
pa3MepoB MOHU3Y.

8.29. CocraB ©OeToHa W TEXHOJOTHS W3TOTOBJICHHS JBIPYATHIX
KEJIe300€TOHHBIX IUINT JOJDKHBI OOECIIeUMBaTh €r0 MPOEKTHYIO HECYIYIO
CIIOCOOHOCTH (B TOM YHUCIIE U TPEIINHOCTOHKOCTB).

8.30. Pa3zmeps! INIUT AOMKHBI COOTBETCTBOBAThH IIPOEKTHBIM, JOIIYCTHMBbIE
OTKJIOHEHUS: TI0 JUIMHE W INUpUHE +5 MM, MO0 JuaMeTpaM OTBepCcTHi +1-2
MM. He momyckatoTcst pakoBHHBI JuaMeTpoM cBbinie 20 MM, TiIyOnHO# Oosee
15 MM, MecTHBIC HaIUIBIBBI BeICOTOH Oomee 10-15 mm. Ha moBepxHOCTH
MoJuMepOeToHa HE JIOJDKHO OBITH CKOIUICHHMH CBS3YIOIETO JHaMETPOM
cBbime 10 mm.

831. IIpm ycTpoiicTBE MOHONUTHOM  KOHCTPYKIUH  JpEHaXa
MIPUTOTOBJICHHYIO TIOJIMMEPOETOHHYIO CMECh YKJIabIBAIOT HEMOCPEACTBEHHO
B (QuibTp Ha ONOpHBIE >XeJIe300eTOHHbIE KOJOCHUKH, HUIPAIoNIde pOJb
onaxryOKy, pa3paBHUBAIOT U YIUIOTHSAIOT. [Ipy M3rOTOBIEHUH MOHOJIHMTHOTO
JpeHa)ka YIUIOTHEHUE MPOM3BOASAT C MOMOIIBIO TIOBEPXHOCTHOTO BHOpaTopa
I BPYYHYO TPaMOOBKAMH ILIOMIAIBI0 0KOJIO 1 1M, Maccoii 2—2,5 Kr.

8.32. CymmapHasi mpoJODKUTEIBHOCTh BCEX OIepalii — OT Hadvana
MepEeMENINBAaHNUs CMOJIBI C OTBEPIHTENIEM 10 OKOHYAHUS YIIOTHEHHS
roJMMepOeToHa — He JI0JDKHa npeBbimath 20-30 MuH.



MOHTAX IPEHAXKA

8.33. Ilepen MOHTaXOM [PEHAXXKHBIX IIUT MPOBEPSIOT IE€PMETHYHOCTH
¢unbTpa.

8.34. Onops! ApeHaXKHBIX TUIUT CIIEAYET BBIIOIHATH N3 MOHOJIMTHOTO WITH
cbopHoro xenezoberona. [lo mepumerpy sueiiku ¢uipTpa ycTpauBaroT
OTIOPHYIO CTEHKY ToNmmuHOW He MmeHee 50 MM. BepxHue rpaHm OMOPHBIX
CTEHOK JIOJDKHBI OBITH B OJHON TOPH3OHTAIBHOM IJIOCKOCTH, JOITYCTHMBIE
OTKJIOHEHHS +20 MM.

Ilepen ycTaHOBKOHW OIOPHBIX CTEHOK HEOOXOIMMO MPHHITH MEpPHI IO
00€eCIeueHHIO CICTUICHHS UX C THOM (HUIbTPA JUIs MPEAOTBPAIICHUS OTPhIBA
IIpY TPOMBIBKE (aHKEpPOBKA [HA, MPOMBIBKA, IPOJIMBKA IEMEHTHBIM
MOJIOKOM).

8.35. MoHTax NMOJMMEpPOETOHHBIX IUIMT Ha OMNOpax OCYLIECTBISIOT 10
CJIOI0 IIEMEHTHOTO pacTBOpa, a B CiIydae IOBBIINIEHHOM arpecCHBHOCTH K
0eTOHY — C ITOMOIIBIO ATIOKCHHOH MacTHKH.

MoHTaX JIBIPYATHIX JKENe300€TOHHBIX IUIUT MPOU3BOIAT MO CIIOIO
LIEMEHTHOTO PacTBOpa (Ha AMOKCHIHON MAacTHKE) C IOMOIIBIO aHKEPOB.

8.36. CrenyeT mpuMeHSATh IEMEHTHBIA PacTBOp cocTaBa 1:3 Ha IeMeHTe
Mapkn He HiIpke 400. DmnokcuaHas MacTHKa TPUMEHSIETCS CIEAYIOIMIero
cocrtaBa (1o Mac. 4.):

snokcuaras cmona D/1-20 (D/1-16) - 10;

OTBEPAMTENh — TOJIU3TUIICHIIONHAaMUH — 1

KBaplEeBbId necok (kpynHocthio 0,25-0,5 mM) uim nement — 20-30.

837. CrplkM IUIMT  3aMOHOJHMYUBAIOT  CBEXKEMPUIOTOBICHHBIM
MOJMMEPOETOHOM TOTO JK€ COCTaBa, 4YTO M B JPEHAXHBIX IUIUTAaX.
YmnotHeHne monuMepOeToOHa B CTBHIKAX IPOM3BOAST ITOBEPXHOCTHBIM
BHOPAaTOPOM WM BPYYHYIO TPaMOOBKaMH.

8.38. OmnopHele kene300eTOHHBIE KOJOCHHKHA B Cilydyae MOHOJHMTHOI'O
JpeHaXka yKJIaJbIBAIOT C 3a30paMd 3—6 MM Ha BEpTHKAIbHBIE CTCHKH IO
LIEMEHTHOMY pacTBOpy cocTtaBa | : 3. 3a30pbl MeXIy KOJOCHHKAMH Ha
OTIOPHBIX CTCHKAX 3aJICTIBIBAIOT IIEMEHTHBIM PACTBOPOM TOTO XK€ COCTAaBa.

YaepxkuBaromue CTalbHbIE IUIACTUHBI IPUBApUBAIOT K aHKEpaM Ha
BbicoTe 50 MM OT Bepxa KOJIOCHHKOB JI0 YKIIaJIKH MOJHMMEpOETOHA.

8.39. Ilo mepumerpy suelku (uiabTpa MOCIE YKIAIKU IUIAT ICIAIOT
OTKOC W3 IIEMEHTHOTO pacTBopa IupuHONW moHmzy 40—60 MM moa yriom
45—60°.

8.40. TBepunenue momuMepOETOHA B CTHIKax JOJDKHO MPOMCXOAWTH HPH
Temnepatype He Huke 18 °C B Teuenue 6-7 CyT.

IMpumMepsI rUAPABINYECKOro pacyera ApeHaxa

8.41. Ckopblii ¢unbTp pasmepamu B 1aHe 6,0x4,8 ™M 3arpyxeH
CpeIHE3epHUCTHIM KBapIrieBbiM TieckoM (0,7-1,6 MM) BbIcOTOM ciost 1,2 M.
PacueTHas MHTEHCHBHOCTb TPOMBIBKM - 15 n/(c-m”). CGopHblii KaHan
BEITNIOJTHEH B Buze TpyOsl auamerpoMm 0,8 m. [TommumepOeToH M3rOTOBISETCS
13 TPaHUTHOTO MEOHS KPYMHOCTHIO 3—10 MM C SKBHBaJCHTHBIM HAMETPOM
5 MM.

TpeOyercst mpousBecTH pacueT [peHaxa Ui JIByX BapHaHTOB €ro
KOHCTPYKIIMU — C MOJIMMEPOETOHHBIMU M JABIPYATHIMU TLTUTAMH.

IIpumep 1. IlonumepOeTOHHBIE MVIMTHI.

PacueTHbIil pacxos BOJbI IPH IPOMBIBKE

Qup=15-6-48=432n/c;
CKOPOCTB B Hadasie COOPHOTO KaHaa PH NPOMBIBKE

Vi :Lzz =0,86 m/c.
0,785x% 0,8
IIpuHumaeM mar omopHeIX cTeHOK B ocsx 0,33 M, Torma wucio
maTpyOKoB Ha BXoOJax B KaHaubel Oyner paBHo 18. Pacxox Boabl uepes
KaxIpIi maTpyOok paBen 432/18 = 24,0 n/c, CKOpOCTb BOJBI B MAaTpyOKe MpH
nuametpe 125MM coctaBuT
24,0

= =196 w.
0,785x 0,125



BricoTy kaHana npuHumMaeM paBHOU 0,35 M, TONIIUHY OMOPHBIX CTEHOK -

0,1 m. Ceuenne kanana (B cBery) Toraa cocrasisier 0,35x0,23 M, a ckopocTh
BOJIbI B HaYase KaHana —

0,024

Vg =—

0,35x%0,23

3HaueHHs PACCUUTAHHBIX CKOPOCTEH COOTBETCTBYIOT TPEOOBAHHUSIM III.

8.13 u 8.14.
ITotepro Hamopa B marpy0ke h, npuHumaem paBHoi 2,5 M (cm. m. 8.15),
TOr/Ia AMAMETpP OTBEPCTHs AuadparMbl Ha BBIXOJIE U3 MaTpyOka mo Qopmyie

(24) cocraBur
1/2
d —113(—1’5‘33'480 j = 85cMm
%7 0,6v1960- 250 ’

(Bce pacyeTsl BBINOJHEHBI B CM, KOI(Q@UIMEHT pacxoja NPUHAT PaBHBIM
0,6).

IIpumep 2. IpipyaTbie MIUTHI.

JpeHaxHble IUIUTHI MPHUHATH pa3MepaMu B IulaHe 595x595 mm, ¢
BBICOTOH )kene300eToHHOoN yacTi 70 MM.

[IprarMaem Ha BXxomoB nozioH ¢uisrpa 10 marpyOkos auamerpom 175
MM. Pacxoz Bogp! uepes Kaxaplii maTpy0ok cocTaBuT 43,2 11/c, a CKOpOCTb -

0,0432
o :’—2: 1,62 m/c .
0,785x0,0184
IIpu BricoTe moanoHa 0,35 M CKOPOCTH B €r0 Havase
0,0432-10
Vg == 0,205 m/c
0,35%6,0
(0,35%6,0 - ceyeHue MOAIOHA).
[ToTpeOHBIE MOTEpH HANOpa B IUIUTAX 10 (opmyie (22) cocTaBsT
86° | 51627
1960 1960
(K03 puIMEeHT conpoTHBIeHNs NaTpyOka { MPUHAT paBHBIM 1,5).

[Torepn Hamopa BO B3BELIEHHOH 3arpyske IpH NPOMBIBKE 10 (opmyre
(23) paBHBI:

=0,298 wm/c.

A%

hy, =183 =49 cMm

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

ITo n. 8.15 morepu Hamopa B IUIMTaX HPHU PAaBHOMEPHOM MPOMBIBKE
JOJDKHBI OBITH He MeHee 0,5 - 1,19 = 59,5 cm. [IpuHumaem aiist gajabHEUIIEro
pacderta 3Ha4denue h; = 59,5 cm.

CpenHuii AuaMeTp OTBEPCTHH B IUTUTAX ompeneinseM mo dopmyre (25),
npuHsB mar orBepctuit | = 10 cm, nokasarens cremenn & = 1,67 m
ko3 duument k = 0,59 c¢*-cm™> (cm.11.8.16), kosbdurment v = 0,01 cm?/c.

0,3
0,59-7-0,01%-33

dy, =L13-10-15 =39 cm.
59,5

[punuMaem auameTp oTBepcTHsi B BepxHeM cedeHuu d, = 3,7 cm, Toraa
JMaMETP B HIHKHEM CeYeHHUH paBeH (cM. 11. 8.16):

_d3 395

d
Tod, 37

=42 cMm.

9. PUJIbTPHI C IJTABAIOIIEN HEEIOHOJIHCTPIPOJILHOfI
3ATPY3KOU

HA3HAYEHUE U OBJIACTHh IPUMEHEHUS

9.1. B macrosimem pazaene HPUBOIATCS CBEINCHHUS O KOHCTPYKLIHUH M
pacdere KPYHNHO3CPHHCTHIX HAMOPHBIX M OE3HAMOPHBIX (QIIBTPOB C
TUTaBAIOIIeH TEHOMOMUCTUPONbHON 3arpy3koit (PII3), mpenHasHaYeHHBIX
JUIsi OE3peareHTHOTO OCBETJICHHS ITOBEPXHOCTHBIX BOJ| Ha TEXHUYECKHE
HYKIBI.

9.2. O®II3 wMmoryr OBITh TaKXe NPUMEHEHBI [yl OCBETJEHUS U
o0eclBEUNBaHNUS IOBEPXHOCTHBIX BOJI B PEareHTHOM cXeMe M JJIs IOOYMCTKH
CTOYHBIX BOJA. Hanuume B Bose MHHEpabHBIX Macel, He(TEnpoayKTOB U



JKMPOB C KOHLEeHTpauued csbime 10 mr/i, a Takke Bomopocineit 6onee 10
TBIC. KJI/MJI IIPEISITCTBYET X HOPMAJILHOM padoTe.

9.3. ®II3 moryr paboTaTh Kak CaMOCTOSITENIbHBIE COOPY)XEHHS B
OJHOCTYTIEHYAThIX CXEeMaX OYHCTKH, TaK W B KauecTBE COOPYKCHHH
MIPEABAPUTEILHOTO OCBETIICHUS BOABI B IByXCTYIIEHUAThIX CXEMaX.

9.4. JIns TEXHUYECKOTO0 BOJAOCHAOKEHUS W JIOOYUCTKHA CTOYHBIX BOJT
MOXET NMPUMEHATHCS 3arpy3Ka U3 CBEKEBCIICHEHHOTO MOJIMCTHPOJIA MapKH
IICB (mocme ee OTMBIBKM B HCXOmHOH Boae B TeueHue 0,5—1 q). Jlma
MUTHEBOTr0 BogocHaOxkeHuss Muusapasom CCCP paspelieHo HCIoIb30BaTh
3arpy3Ky M3 BCIICHEHHOTO IOJIMCTUPOIIA TOIi ke MapKu nocie ee 10-gacoBoii
OTMBIBKH B XOJIOJTHOM IPOTOYHOU BO/IE.

IVIABAIOIIAS 3ATPY3KA U EE IPUTOTOBJIEHUE

9.5. [IlnaBatomass 3arpy3ka NPUTOTOBJSIETCSI HA MeCTax MyTeM
BCICHMBAHUS TpaHyn mnomuctuposa wapku IICB, Beimyckaemoro B
cootBercTBUM ¢ OCT 6-05-200-83.

9.6. BcrieHnBaHMIO MOABEPraroTCsl UCXOJHBIE I'paHyJibl mojucTrpona II-
IV ¢pakmmiit wmu qpoOieHble KpymHBIE TpaHYIbl (IHaMeTpoM cBeIe 1,5
MM). BcneHmBaHme mpOWM3BOAWTCS € TOMOINBIO TOpsdeld BOXBI, Mapa,
TOPSYEro BO3/yXa, TOKOB BHICOKOM YacTOTHI.

IIpy BceHUBaHUM TpaHY/bl YBEIWYMBAIOTCA B pa3Mepe B 3aBUCUMOCTHU
OT NPOAOJDKUTCIBHOCTH U TEMIICPATYPbI BCIICHUBAHUA.

Texnuueckas XapaKTCpUCTHUKa YCTaHOBOK JJIA BCIICHUBAHUS
npezacTasieHa B Tabi. 11, pa3Mephl MoTy4aeMbIX 10CiIe BCIICHUBAHUS IPaHyJI
— B Tabm. 12.

Tabmuma 11
ITpous- | Momi- Bpems | Temme- Temne-
Tun BOJIU- HOCTb BCIIE- parypa JlaBnenue parypa
ycTa- TeNb- INEKT- HUBa- BCIIE- napa, [Ia BO3]lyXa
HOB- | HOCTb, | POJIBH- HUS, HUBA- JUTSt
KU Kr/q raTe’s, MUH HUS, CYILIKH,
kBT-u °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 5,5 1,5-2 98 4000 -

II'puwmeuamnue [logpobHBIE HaHHBIE O MPOCKTHPOBAHWUU W
U3rOTOBJICHUM YCTaHOBOK MOTYT OBITH IOJyY€HBI B JIAOOPAaTOPUHM OXpPaHBI
Box LIHMMKUBP (277012, Kumunes, Komcomomnsckas yi., 30).

9.7. Ilocne BCIeHMBaHWS TPaHyNbl IIEHOIOIMCTHPOJAa HPOMBIBAIOT B
XOJIONHOHM Bojie (C LENbI0 MPENOTBPAIICHHUS WX CIUIAHHA), TPOCYIIHBAIOT
TOPSYMM BO3yXOM M TPaHCIIOPTHUPYIOT B OyHKEpP TOTOBOH MTPOILYKINH.

9.8. XapakrepHble TapaMeTphl  T'PaHYJIOMETPUYECKOrO  COCTaBa
MIEHOITOUCTUPOBHON 3arpy3ku dg, dso, dgo ¥ d, B OTIHYME OT TSHKEIBIX
3€PHUCTBIX MaTepuajioB CIEAYeT OMNpelessTh 10 KpPHBOH paccesa,
IIOCTPOEHHOH HE MO Macce, a 1Mo 00beMy Kaxaoi i-i ¢pakiun, % K olmemy
00BeMy HCCIIeTyeMON 3aTpy3KH:

100
d, = , (29)
s Wi
dj
rae W; - o0beM ocTaTka i-i (pakiuu MEHOMOJUCTHPOIA Ha CHTE KaIHOPOM

d;.
9.9. HeobGxoammoe KOJMYECTBO HCXOJHOTO mosictupona mapku I1CB
JUTS TIOJTYYEHUsT TPeOyeMOro KOJMYECTRBA IIIABAOIICH 3arPy3KH ONPEACISIFOT
o hopmyiie
W, _ WBC
0,9
’ BC

rae W, - 00beM IiaBaroliei 3arpysKku;

) (30)




3
_[ dse N
Kge = - K03(p(UITMEHT BCIIEHMBAHUSA, OMPENEIIEMBId 1O Ta0II.

dHB
12.

Tabnuna 12
JunameTtp rpanyn Bpems JuameTp rpaHyi nocie BCICHUBAHMsL, MM
JI0 BCTICHUBAHUS, | BCIIEHHUBA- | BOJIOM B YCTAHOBKE | MapoM B YCTaHOBKE

MM HUS, MUH 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

0,9-1,5 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

KOHCTPYKIIMH U TPUHIUII PABOTBI ®NJIbTPOB

9.10. i TEXHHYECKOTO BOAOCHAOKEHUS PEKOMEHAYIOTCS (HIBTPHI
@I13-1 u ®I13-4, obmacTh MPUMEHEHUS KOTOPBIX YKa3aHa B Ta0I. 13.

9.11. B ¢dunprpe ¢ BOCXOmsAmMM (GHIBTPALIMOHHBIM MOTOKOM DII3-1
(uept. 30, a) wucxomHas Boja GUIBTPyeTCsS CHH3Y BBepX uepes
YACPKUBAEMYI0 B  3aTOIUICHHOM  COCTOSIHUM  BEPXHEH  CUCTEMOH
MICHOMOJIUCTUPOJIBHYIO  3arpy3Ky, coOupaercs B HaapHIBTPOBOM
MPOCTPAHCTBE U OTBOAUTCS B pE3EpPBYap YUCTOH BOJIBI.

a)




UYept. 30. UiIbTpHI ¢ TUIABAIOIIEH TICHOIOIUCTHPOIBHOMN 3arpy3Koi

a - @II3-1; 6 - ®I13-4; B - OII3-4H (DII3-3,4-150); 1 - HUXKHSIST cCOOPHO-
pacnpenenuTenbHas CUCTeMa; 2 - OTBOJA NPOMBIBHOW BOJIBI, 3 - Mojada
HCXOJHO# BOJIBL; 4 - TIEHOMOJIMCTHPOIIbHAS 3arpy3Ka; 5 - 0TBOA (huibTpara; 6
- YJIOBUTEIb MIEHOMOIUCTUPOIIA; 7 - BEPXHSIS paclpeeliuTeNIbHas CHCcTeMa; 8
- CpeIHUI TpeHax

9.12. TIpoMbIBKa MNEHOMOJIMCTUPOJIBHOM 3arpy3KH OCYILECTBIIETCS
HUCXOISIIMM ITOTOKOM YHCTOW BOABI, HAKOIUIEHHON B HaI(HILTPOBOM
IpOCTpaHCTBE. 3arpy3ka mpu d3ToM pacmupsgercs Ha 20-30 %, a
HaKOIUICHHBIE B HEH 3arps3HEHNUS YHOCSTCS B KaHATIH3ALHIO.

9.13. B ¢umprpax OII3-4 u ®I13-41 ¢ HECXOAAIINM (QHUIBTPAIIHOHHBIM
motokoMm (uept. 30, 6, B) mcmomp3yeTcss Oojiee HEOTHOPOIHAS 3arpy3Ka.
Hcxomnasd Bozma ¢UIBTpyeTcs B HANpaBIeHWH YOBIBAIOIIEH KpPYHNHOCTH
rpaHyld U cobupaercss cpenHel ApeHaKHOW CHCTEeMOH, PacHOJOXKEHHOW B
TOJIIIE 3arpy3KHu ¢ TpaHyidamu nuametpom 0,8-1,5 mm.

9.14. Korga notepu Hamopa Ha QIbTPE JOCTHUTHYT 33JaHHOM BEIMYHHBI
(1,5-2,0 m B Ge3HanopHbIX GrIbTPax U 6-10 M - B HAITOPHBIX), 3aJBIKKY Ha
TpyOONpOBOJE TOAAYM HCXOAHOW BOJBI 3aKpBIBAIOT, a 3aBIKKY Ha
TpyOOIIpOBOJiE OTBO/IA MPOMBIBHON BOJBI OTKPHIBAIOT. IIpOMBIBKa 3arpy3ku
MIPOMCXOMUT TaK Xke, Kak B puinbTpax PII3-1 (ncxoanoii Boaoi).

[Ipn KOHIEHTpanWu B3BECH B UCXONHOW Boae cBeme 150 wmr/n
pPEKOMEHIyeTCsl Iocie cOpachblBaHUSI YPOBHS BOABI B HaA(HIBTPOBOM
mpoctpaHctBe Ha 0,5 M momaBaTh B HEro OTQHIBTPOBAHHYIO BOAY B
KOJINYECTBE, HEOOXOAMMOM JUI TPOMBIBKH 3arpy3KH UYHCTOW BOJOH B
Te4eHHe 2 MUH.

9.15. B nanopubix ¢uibrpax PII13-4H, UMEOUIMX 3aBOACKYI0 MapKy
®DI13-3,4-150 (cMm. gepr. 30, B), moJa4a KCXOTHOM BOJIBI M €€ paciipeieieHIe
Mo IwIoIaau (HUIbTPA OCYIIECTBIAIOTCS C IMOMOIIBIO JIBIPYATHIX TPYO ¢
OTBepCTHAMH JuamMeTpoM 10 MM, IEPEKPHITHIX CETKOH ¢ sTYeHKaMu pazMepoM
0,5 Mmm.

9.16. [lns TOpPOMBIBKU CpPEOHUX JAPEHAXHBIX CUCTEM IPELyCMOTPEHBI
aTpyOKH, CMOHTHPOBAaHHBIE IIOCIIE 3aJBIKKH Ha TpyOOINpoBoae OTBOjA
¢unbTpara.

9.17. Hmwxane cucrembl punbtpoB OII3-1 u OII3-4 H3roToBISAIOT W3
acOeCTOIEMEHTHBIX JBIPYAThIX TPYO.

9.18. Bepxuue cucreMbl OC3HAMOPHBIX (DUIBTPOB H3TOTOBJISIOT B BHIC
MEePEKPHITUS U3 MOIYTPYyO WM OSTOHHBIX OallOK, YJIOKEHHBIX C 3a30paMu
MEXIy HHMH, PaBHBIMH 5 MM, IPHCBHIIAHHBIX CJIIOEM OTMBITOTO TpaBHs
JuaMmeTrpoM 3epeH 25—40 MM Ha Tonmay 10 0,2 M.

PACYET U KOHCTPYUPOBAHUE ®NJIbTPOB

9.19. OcHoBHbIe mapamerpbl paboTl ¢QuubTpoB THHA PII3 WA
TEXHMYECKOTO BOJOCHAOKEHHMS TIPHBEJICHBI B Ta0. 13.
Tabmuma 13

| Mak- | CkopocTh |MI/IHI/I-| IIpe- |




cuMa- | (GUIBTPOBaHUS, | Majb- | Jeib-
JIBHOE M/, Ipu Hast HBIC
OubTp coiep- | pexume padoThI po- norep
"
JKaAHHE JIOJI- HArop
B3BECH | HOp- ¢op- KU- asa
B Mallb- | cuUpo- | Tenb- | ¢uib-
HUCXOJ- | HOM BaH- HOCTb Tpo-
HOM HOM rte- LMK,
BOJIE, Tpo- M
MI/JT LIMKJIa,
q
®DII3-1 (¢ BocXoASIIUIM 200 10 12 8 2,5
(GUITBTPALIHOHHBIM
TTOTOKOM) O€3HAIOPHBIH
®OI13-4 (¢ HUCXOASIIUM 500 5-6 6-7 12 2,0
(GUITBTPAIHOHHBIM
MOTOKOM) O€3HAITOPHBIHA
OI13-4n (DI13-3,4-150) 500 5-6 6-7 12 6-10
(c HECXOIATIIIM
(bUITBTPAIMOHHBIM
TTIOTOKOM)
HaIlOPHBII

Ipumeuanue. DPPeKTUBHOCTh OE3PEareHTHOTO OCBETIICHUS BOIBI
coctasisieT mpuMepHo 60-80 % ¥ 3aBUCHT OT JUCIIEPCHOCTH U YCTOHYMBOCTH
B3BECH B HCXOJIHOM BOJE.

9.20. I'paHyTOMETPHYECKHIA COCTAB 3arPy3KH U MMapaMeTPHI €€ MPOMBIBKH
ClIeZlyeT ompeAeysITh 1o Tabmi. 14.

Ta6muna 14
HUuren- IIpomon- OTtHOCH-
JuameTtp T
OJIIInHa CHBHOCTbH KHUTCIIb- TCIIBHOC
Ounbtp rfaH};i]H 3arpy3KH, npo- HOCTb pacmmpe-
3aATPY3KH, M MBIBKH, TIPOMBIB- HUE
MM MUH Kd, MHH | 3arpys3Kdu,
%
DI13-1 0,8-1,5 2,0 12-10 4-5 20-30
OI13-4 0,5-2,0 1,6 12-15 5-6 15-25
OI13-4n 2,0-4,0 0,4
(PII3-3.4-
150)
9.21. CymMmapHyl0 IUTOmAAb (QUIBTPOB CIEAyeT OIpPEeneNiTh B

cooTBeTcTBUH ¢ YkazaHusmu CHull 2.04.02-84.
9.22. Yucno GuiabTpoB HAa CTAaHIIMK HAIUISKUT HA3HAYATH C YIETOM TOTO,

YTOOBI NPU BBIKJIIOUYEHHH OJHOTO (uibTpa (MM CEKIMH) Ha MPOMBIBKY

CKOPOCTH (HMIIBTPOBAHUS YBEIHMYUBAINCH He Oostee ueM Ha 15-20 %.

9.23. O6my1o BeIcOTY huibTpa Hg, M, onpenenstor no popmyie

H¢:AH+H0+DK+H3 (1+a3)+HaB7

31

rie AH — mpeBbllieHHe CTEHKH Kopryca (GHIbTpa Hall MAaKCUMAaJbHBIM
YpoBHEM BOJEI B HeM, paBHOe 0,2 M;
H, — BBICOTa CJ1051 BOJBI B HAADMIBTPOBOM IIPOCTPAHCTBE, M;

Dy IHaMeTp KOJJIGKTOpa HIKHEH COOpPHO-pacipeneuTeIbHOMN
CUCTEMBI, M;
H,, a, — COOTBEeTCTBEHHO TOJIIHWHA CJOS 3arpy3kd B IUIOTHOM

COCTOSIHUM UM BEJIMYMHA €0 OTHOCHTEIHHOTO PACIIUPEHUs MpU
MIPOMBIBKE, M;



H,: = 0,2 M — paccrosiHue MeXIy HIKHEH TpaHHIeH pacIIMpeHHOTo
CJIOSI 3aTPY3KU M KOJUIEKTOPOM HIDKHEH IPEHa)KHOM CHCTEMBI.

9.24. Hwxnioto cOopHo-pacnpenenurensuyto  cucremy (HCPC)
(UIBTPOB MPOSKTHPYIOT B BHE IEHTPAIHLHOTO MM OOKOBOTO KOJUIEKTOpA C
OTBETBIICHUEM u3 nep(OpUpOBaHHBIX TUIACTMACCOBBIX i
acOecTOLEMEHTHBIX TpyO, MMeromux Kpyriele otBepetust d, = 10 MM,
HalpaBlieHHbIE BHHU3 IOJ YoM 45° KX BepTHKaJbHOW IUIOCKOCTH,
MIPOXOAAIIEH depe3 OcH TPYOHI, THO0 13 OETOHHBIX WIIH MOJMMEPHBIX OJIOKOB
pasmepamu B mane 0,6x0,6 M u ¢ yriioM HakinoHa paboueil miockoctr 30°.
bi1oku yKi1aapIBatoT Ha JIOTKH IIEPEMEHHOTO CCUCHHUSL.

9.25. Mmametrp xommekropa HCPC cnemyer ompenensTs HCXOnms W3
CKOPOCTH BOBI IIPH MPOMBIBKE, paBHOM 1,5—2,2 m/C.

9.26. CymMMapHYIO IDIOMIAgs OTBEPCTHH ®,, M, B oTBeTBIeHUs X HCPC
OIIPENIeIISIOT B 3aBUCUMOCTH OT YCJIOBUI IPOMBIBKH.

[lpn mocTosiHHOM ypOBHE BOABI B HAA(HIBTPOBOM HPOCTPAHCTBE BO
BpEMsI TPOMBIBKH TUIONIAlb OTBEPCTHH ONPENEIISIOT 1Mo (hopmyJie

Wipfo 107
Wy =—F7—; (32)
Zghl

IpU TEpEeMEHHOM YpOBHE B 0O0mEeM HaA(QMIBTPOBOM IIPOCTPAHCTBE

¢unsTpoB OI13-1 — no popmyie

ve” 30‘ch\/_(\/_ Jha) . (33)

rae Wyp — HHTEHCHBHOCTD IIPOMBIBKH, /(cm?);

f, — uromaap oIHOM ceKimu GUILTPA, M;

[ — k03¢ GHULMEHT pacxoia B OTBEPCTHSIX, IPUHUMaeMblid paBHbIM 0,6

h; — Hamop BoJbI HA/I OCHIO KOJJICKTOPA B HaYaJle IIPOMBIBKH, M;

N, — 4ucno cexkuuii pUILTPOB;

Typ — HPOJOIDKATENBHOCTE IPOMBIBKH, MUH;

h, — Hamop BoJbl HaJl OChIO KOJUIEKTOPA B KOHIIE MPOMBIBKH C y4ETOM
MOTeph HATloOpa B 3arpy3Ke U HIDKHEH cOOpHO cucteme, M.

9.27. JInuHy ABIpYATHIX TPYO OTBETBICHUH |, HA3HAYAIOT KOHCTPYKTHBHO
B 3aBHCUMOCTH OT MECTa pAaCIOJIOKEHUSI COOPHOTO KOJUIEKTOpa, €ro
JIUaMeTpa, crocoba MPUCOSAWHCHHS K HeMy TpyO M pa3MepoB (HIbTpa B
IIIaHe.

Uucno TpyO NpUHUMAOT, UCXOMS U3 MAKCHMATBHOTO PACCTOSHUS MEKIY
HUMHU B Tu1aHe, pasHoro 0,5 m.

9.28. Jlmamerp ApIpYATHIX TPyO ONPENEISIIOT 1O  YOSIEHOMY
MIPOMBIBHOMY PacxXoxy W CKOPOCTH IOBIDKEHHUS BOIBI B HUX, IPUHUMAEeMOH
1,5—2,5 m/c.

9.29. [Ilocie mpemBapuTENLHOTO  pacdera, TNPUHAB  3HAYCHUE
ko3 dunmenta HepaBHOMEpHOCTH pacxoioB 0,90—0,95, mo wuepr. 31
YTOYHSIOT JUTMHY U AUaMETp ABIPUYATHIX TPYO, a TaKKe ONpPeNeNnsioT JHaMeTp
Y YHCJIO OTBEPCTHIA B HUX.
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UYept. 31. Homorpammel u1st pacueTa HIDKHEH COOpPHO-pacIpeleIuTeIbHON
cuctemsl (HCPC)

d - quametp ApIpyaTeiX TPYO, MM; 1, - [UTHHA ABIPYATHIX TPYO, M; N, - YHCIIO
otBepcTuii B TpyOe; d, - mmamerp ortBepctuid, mM; K, - ko3dduument
HEPaBHOMEPHOCTH PacX00B

9.30. Cpennsst npenaxnas cucrema (CC) B dpmiptpax OI13-4 ciayxur
Iu1s 3a00pa OYUILIEHHOH BOJBI U3 TOJIIM 3€PHUCTOrO CIOS U COCTOUT M3
cOOPHOTO KOJUIEKTOPA U JPEHaXKHBIX KacceT (4ept. 32).

Yeprt. 32. Koncrpykuus cpeanero npenaxa OI13-4 (OI13-4n)

1 - Tpy0Oa; 2 - dnanew; 3 - pemerka ¢ gpipyaroit (d, - 5-6 MM) Wi 1ieneBon
nepgopanueii (4x160 mMm); 4 - OOKOBBIE CTEHKH; 5 - TpaHyJIbl MOJIUCTHPOIIA
(Tpu cios 6-8, 3-5 u 1-2 Mm); 6 - ceTka; 7 - 3ariylka

TpeOyemyto muromnia b MOMEPEYHOTO CEUSHUS TPYOBI CpeTHel APEHaAKHON
cucTeMsl Fep p, M’, OIPEIENSIOT 110 hopMyIIe

_ Vupl Lap

PAP =y 53600
TJIE Vyy.p - CKOPOCTh (PUILTPOBAHUSA IIPH HOPMAIILHOM PEXKUME, M/4;

1 - paccrosiHue Mexay ocsiMu TpyO, mpuHuMaemoe 1,0-1,5 m;

F, , (34)

Lp - anuna apenaxHoi TpyObL, M ;
V; - CKOPOCTb JIBIDKEHUS BOJIBI B IpeHaKHOI TpyOe, paBHas 1 m/c.
9.31. [llupuHy BOAOIPHUEMHOM MOBEPXHOCTH APEHANKHOH TPYOBI Bep np,
M, OTIPEJIENSIOT MO (hopMyJe
1 Vup

B )
my W 2ghﬂp -3600

cp.ap = (35)

r7ie m; - CKBaXKHOCTh BOJONPHEMHOM MOBEPXHOCTH, MPHUHUMAaeMasi PaBHOU
20 % ee momany;
hyp - Hamop BOABI, M, HaJ BOJONPHEMHOH IOBEPXHOCTHIO CPEIHETO
JpeHaXka B Havaje GHIbTPOLMKIA, ONPEACIIEMbIi 10 (hopMyIe

hup = Hcp.up —hge— hs, (36)



rae Hepnp - paccTosHME OT MAaKCHMAIBbHOTO YPOBHS BOABI JO CPEAHETO
JIpeHaXKa;
hg - morepu Hamopa B BEpXHEil cCHCTEME C Y4EeTOM €€ BO3MOXKHOI'O
YaCTUYHOTO 3amiicHUs K KOHIy punbrporukia (hg = 0,5 m);

h; - morepu Haropa B 3arpy3ke K KOHILy (GpuibTpouuKia.

9.32. Bepxusist coopHo-pacnpenenutensHas cuctema (BCPC) ciyxut mist
MIPEAOTBPAICHHUS BCILIBITHS OJINUCTHPOJIA B HaA(PHIHTPOBOE MPOCTPAHCTBO
W PaBHOMEPHOTO pacIpeAeieHuss BoAbl Mo Iwiomany ¢uiasrpa. Omna
BBIMOJIHAETCS B BHAE pPEMIETOK WJIM THAPO3aTBOPA M3 MOJIMMEPHBIX
MONMyTPYyO, MPUCHIIAHHBIX CIOEM TrpaBus TOMMUHOH 0,2 M W IHAMETPOM
3epeH 20—30 MM. B oTaenpHBIX cioydasx MOXKHO YCTpaMBaTb MOHOJHTHOE
MepeKphITUE C PUITBTPYIONMMHU TPYO YaThIMU THIIB3aMH HITH KaCCETaMH.

Jnst obecrieueHnss paBHOMEPHOT'O paclpesieNieHHs BOAbI Ha IUIOIIAAN
¢bunpTpa B MepHo €ro nNpoMeIBKY motepH Hamopa B BCPC momkHbI OBITh HE
menee 0,2 M.

9.33. Dnementst BCPC  momkHBl  OBITh  HM3TOTOBJICHBI W3
AQHTUKOPPO3MOHHBIX MaTepHajOB W pPACCUUTaHbl Ha BBITAJKUBAIOLICE
JIaBJICHUE 3a CUET CHJIBI ApXHMMesia ¢ y4eTOM Beca 3arpy3KH M Halopa Hal
3arpy3Koi.

10. COOPYKEHMUSA J1JIs1 OYNCTKH BBICOKOMYTHBIX BO/I
C IINTABYYHUM BOJO3ABOPOM-OCBET/IMTEJIEM

HA3HAYEHUME U OBJIACTHh IPUMEHEHUS

10.1. CoopyxeHus mpeqHa3HAYAIOTCS IS OCBETJICHHS BBICOKOMYTHBIX
BOJI TTIOBEPXHOCTHBIX UCTOYHHUKOB C cojiepxaHueM B3BecH oT 1500 go 20000
mr/i1. IlBeTHOCTH 0OpadaTsiBaeMoii Boasl — 10 120 rpas.

Ilpu conepkaHMK B3BEHICHHBIX BellecTB cBbimie 20 ThIC. MI/I
MPOU3BOJIUTENBHOCTD TJIABYYETO OCBETIIUTENS clieAyeT yMeHbath 10 30 %.

10.2. PaccMaTpuBaeMblii KOMIUIEKC COOPYXEHHUH pPEeKOMEHAyeTcs
NIPUMEHATH TIPU MPOU3BOIUTEILHOCTH OPHEHTHPOBOYHO 10 100 Thic. M*/CyT.
Jomyctumasi IpOU3BOUTEIFHOCTh COOPYKEHHUH TPOBEPSCTCS PAacyeTOM B
COOTBETCTBHUH C YKa3aHUsAMU 11. 10.8 B 3aBHCHMOCTH OT YCIIOBHIA Bo103a00pa.

COCTAB COOPYKEHUM, MTPUHLUII JEACTBUS
U X OCOBEHHOCTH

10.3. Coopyxerust (4epT. 33) cOCTOST M3 IUIABYYETO OCBETIUTEI,
IIaBy4eld HACOCHON CTaHIMU M OEPEeroBBIX COOPYXKEHHH, BKIIIOYAFOIINX
TOHKOCIO#HBIC ocBeTnTen (cructembl ASHUMBII-2) u ckopbie GHIBTPHI, a
TaKKe JAPYrHe HIIEMEHTHI, OOBIYHO BXOJIIHME B COCTAaB BOJOOYHMCTHBIX
COOpYKEHHH, TaKue KaK peareHTHOE XO35ICTBO, XJIOpaTOpHBIE, pe3epByaphl
YHCTON BOJbI, HACOCHBIC YCTAHOBKM (BTOPOTO MOABEMA W ISl POMBIBKU
($uIBTPOB), TA0OPATOPHBIE TOMEIIEHHS, MACTEPCKHUE U T. II.

i

UYeprt. 33. Coopy>keHHs UIsI OYNCTKA BEHICOKOMYTHBIX BOJ
¢ IUIABYYUM BOZ03200pOM-0OCBETINTEIEM

1 - myaBy4nit BOJ03a00P-OCBETINTEND; 2 - TUIaBydYasi HACOCHAS CTaHIUS; 3 -
TpyOOIIPOBOA C LIAPHUPHBIM COEAMHEHUEM; 4 - [T0Jjaya MEPBUYHOTO XJIOpa U
peareHToB; 5 - BUXPEBOH CMeCHUTENb; 6 - TOHKOCIOWHBIM OCBETIUTENH



cucrembl A3HUNBII-2; 7 - ckopblii GUiabTp; 8 - BTOpUUHOE XJIOPUPOBAHHUE;
9 - pesepByap umcToi Boabl; 10 - TpyOOMpOBOI IS MOAAYHM YHCTOW BOJIBI
JUIl TIpOMBIBKH (mibTpoB; 11 - TpyOompoBon s ynalieHHs Ocaaka u3
TOHKOCJIOIHOTO OCBETIIMTEIISI K CKOPOTO (DUIIBTpa

104. B wnacrosmem Ilocobum  paccMaTpuBarOTCSi  BOIPOCHI
MIPOEKTUPOBAHUSI TOJIBKO CIEHU(PHIECKUX COOPYKEHHH, IperIHa3HaYeHHbBIX
JUIT  OCBETJICHHS BBICOKOMYTHBIX BOX. IIpoeKTHpoBaHHME OCTaTbHBIX
COOPYXEHHUH ClIeyeT MPOU3BOJUTE HA OOIINX OCHOBAHHSAX.

10.5. Bopmo3abopHoe COOpYXEHHE TO3BOSIET BBIACIUTh W3 BOJBI
3HAYUTENbHYI0 YacTh B3BecH (1o 30-50 %), B OCHOBHOM KpYIIHBIE €€
¢dpakium, 4to objerdaer ycJoBUs pabOThl OEpEeroBBIX COOPYKEHHH st
OCBETJICHUS! BOJBI M JJIsl 00paboTKK cOPOCHBIX BOA M OCaJAKOB. biaromaps
MaJIOW CKOpOCTH BXOJla BOJBl B BOJ03a00pHOE COOpY)KEHHE YyAaeTcs
n30eXarh MMOTagaHusl B HETO PHIOKI.

B ornmume ot npuMeHsieMoii B HACTOSIIIEe BPEMsI CXEMBbI OYMCTKH BOJIBI C
panuanbHBIMH OTCTOHHHMKaMM, OOOpYJOBaHHBIMH CKpeOKamu, B JaHHOW
CXeME HEeT COOpPYXKEHHI C IBIDKYIIMMHECS YacTsIMH, YTO YIPOMIAeT HX
YCTPOMCTBO U KCIUTYaTaLHIO.

10.6. HecmoTpss Ha BBICOKYIO S(PQPEKTHBHOCTh BBIACICHHUS B3BECH B
B0J03a00pe-OCBeTINTENe, Ha OEperoBble COOPYXKEHHS MOXKET IOCTYNAaTh
BOJa CO 3HAYHTEIBHBIM coaepxkanueM B3Becu (5—10 Teic. Mr/a u Gosee). B
CBSI3H C 3TUM OBIIO pa3paboTaHoO CIEHAIBLHOE COOPYKEHHE - TOHKOCIOWHBIH
ocsetriurensb cucreMbl ASHUNBII-2, ciocoOHbI BOCIPUHIMATh YKa3aHHbIC
Harpy3Kkd 1 00ecreunBaTh 10CTaTOYHO BHICOKUH A(PEKT OYMCTKH BOABL. Jlis
MOJTHOW OYUCTKM JIOJDKHBI OBITH HWCIOJIB30BaHbl (MILTPHI, HMEOLIHE
IPSA3EEMKYIO 3arpy3Ky, BBIIOJIHEHHYIO U3 TaKUX (QHIBTPYIOIINX MaTepUalIoB,
KakK ApOOJICHBIE IIEOJINTHI, KEPAM3HT, TPAaHOIUOPHUT U T. II.

IJIABYYH BOJTO3ABOP-OCBETJIMTEJIb

10.7. IlnaByunii Bomo3abop-ocBeTnuTeNs (YepT. 34) mpeacraBiseT coOoi
MpsIMOYTOJBHYI0 B IDIAHE €MKOCTh 0e3 IOHHOW OCaJoYHON dacTH,
000py/IOBaHHYIO HAKIIOHHBIMH TOHKOCIIOMHBIMH 3JIEMEHTaMH B BHJIE MAKeTa
TpyOOK MM TUIACTHH (TIOJIOK).

Ueprt. 34. [InaByunii Bo103a00p-0CBETINTEND

1 - oboiiMa TOHKOCJIOWHBIX JJIEMEHTOB; 2 - SYEHCTas PEIeTKa; 3 - TOHKO-
CJIIOWHBIE DJIEMEHTHI; 4 - IMIAPHUPHOE COENWHUTENIBLHOE YCTPOWCTBO; 5 -
TUTaBydYasi HACOCHAs CTAHIU;, 6 - THOKOE COCIUHUTEIbHOE YCTPOHCTBO; 7 -
KapMaH cOOpa OCBETJICHHOW BOJIbI, 8 - kejaoba Juis cOopa OCBETJIICHHOU
BOJBI; 9 - ITOHTOH

B noHHOH dYacTH ocBeTIIMTENsI K KPOMKAaM TOHKOCTOHHBIX KaHaJoB
MIPUKPEIUICHB! BEPTUKAIBHBIE IIONIEPEYHbIE W IPOJIOJIEHBIE IEPETOPOIKH,
oOpasyromue sraercTeie 070ku (pemerkn). [ImaByunii ocBeTHTENh CHAOXKEH
xKenobamu ast cOopa OCBETIEHHOH BOJIBI, U3 KOTOPHIX OHA MOCTYMAeT B
COOpHBII KapMaH, COCAMHEHHBIH C TOMOIIBI0 THOKOW TpyOBl WK
IIAPHUPHOTO YCTPOMCTBA CO BCACBHIBAKOIIMMM JMHUAMU IUIABy4YE€H HACOCHOM



cTaHiud. TOHKOCIONHHBINA BOM03a00P-OCBETIIUTEb yICPKUBACTCS HA IJIaBY
Onarozapsi OHTOHY.

10.8. IlpegenbHo  gomycTHMas —HPOU3BOAUTENBHOCTh  IUIABYYETO
OCBETJIMTENS OIpPENCIACTCS HUCXONS W3 CIEAYIOMIETO COOTHOIICHHS,
OTBEYAOIETO JCHCTBYIOIIMM MpPaBHJIaM OXPaHBI MOBEPXHOCTHBIX BOJ[ OT
3arpsA3HEHUS] CTOYHBIMHU BOJIAMH:

(C3—Cq)100
1B 0 <5, (37)

0
IPH 5TOM

— CoQo _COCBQOCB
Qo _QOCB

rae C, - KOHIICHTpaIHs B3BECH B BOJOMCTOYHHKE ITOCIIE BOI03a00pa, /M’ ;
C, - KOHIICHTpAIUs B3BECH B BOJIOMCTOYHHKE, /M ;
Q, - pacxom BOJbI B BOJIOMCTOYHHKE, M/c;
Cocs - KOHIIEHTpAIIHS B3BECH B BOJIE, 3a0MpaeMoit Bo7103a00poMm, F/M3;
Qocs - KOTMYECTBO BOJIBI, 3a0MpaeMOii M3 BOJIOMCTOYHHKA, M/c.
st pacuetoB BenuunHy C,, cienyer npuHumarh paBuoit 30-50 % C,.
KoHIeHTpanuu cienyeT BhIpaxxaTh B M, a pacxojisl - B M/c.
10.9. ITnomans miaBydero oceeriutens F, M?, ciefyeT ompeiensTh 1o

¢dopmye

C, , (38)

F=8 Q

=f—" 39
3,6vip cosa 39)

rae B - ko3 PUIUESHT, YIUTHIBAIONIHA TOIIUHY TOHKOCIOHHBIX 3JICMECHTOB;
B = 1,1-1,4 B 3aBUCHMOCTH OT TOJIIIMHBI CTCHOK TOHKOCIIOMHBIX
KaHaJIoB;
Q - mpOU3BOAUTENBHOCTD IUIABYYET0 OCBETIMUTETS, M/
Ol - YroJI HaKJIOHA TOHKOCIIOMHEIX KaHanos, 45—60°;
Vip - KPUTHYECKas CKOPOCTh JBMKECHHS MOTOKA B HAKJIOHHBIX KaHAIaX,
MM/C:

vip =k u,, (40)

rae k - koapdunment, paBusiii 40-60;
U, - CKOpOCTh BBIMaaeHUS B3BecH, mpuHuMaemas (,12-0,15 mm/c (B
cootBercTBUU co CHulI 2.04.02-84).
10.10. IIpm pacuere TOHKOCIOWHBIX 3JIEMEHTOB CIEAYyeT HCXOIUTH W3
YCIIOBUI:

1
o MIpUHUMAeTCs paBHEIM 15-20);

VienH
Re= —P— <500, (41)
Vv

rae I, H - cooTBeTCTBEHHO [IIMHA U BBHICOTA HAKJIOHHBIX 3JIEMEHTOB, MM;
Re - uncno Peiinomnbca;
V - KMHEMaTh4ecKas BS3KOCTh BOJIBI, 3aBHCALIAs OT €€ TeMIepaTyphl,
Mm/c.

Bricoty H cnenyer npunumate paBHO# 4-10 MM (IpeanodTUTENsHO 6-8
MM).

10.11. VYcranaBnuBaeMass B HW)KHEH 4YacTH BOJ03a00pa-OCBETIHTEINS
KpyTHOsiuencTas perierka umeeT npo3opsl 30x30 cm u BeicoTy 25—30 cMm.

Pemerka mpemoxpaHsSeT TOHKOCIONHBIC KaHAJIBI U BHIPABHUBACT MOTOK
BOJEI TIEpeT BXOJIOM B HHUX. PaccTosiHME OT HU3a pEIIeTKH JI0 THA BOJOEMa B
MecTe Bozo3abopa 1omkHo ObITh He MeHee 120 cM.

10.12. COop OCBeTNEHHOH BOABI IENECOOOPAa3HO  OCYIIECTBIATH
MOCPENCTBOM 3KEJ000B C TPEYTONBHBIMH BOIOCITHBaMH ¢ yrioMm o = 90°.
Paccrosane Mexay ocsmu xemobos 1, = 2,5-3,0 m. [lonepednoe ceueHme
oxHoro xenoba F ., Mm%, CIIeZyeT ONpeAeysTh 1o (hopMyIae

Ry =—2— )
Ny Vi
rae Q - pacxom BOJIBI, TOJABAEMOM TUIABYYHM BOZ03a00pOM-OCBETIIUTENEM,

m/c;
Ny - YUCIIO KET000B;



Vy - CKOPOCTh JBM)KCHHSI BOJIbI Ha BBIXOJIE W3 kel000B, paBHas 0,5-0,6
m/c.

Jlnst B0s03a60pOB Maoii mpomsBoauTeabHocTH (10 10-15 Thic. M/cyT)
cOOp OCBETJICHHOW BOABI MOXET OCYIIECTBISAThCS NepH(EepUHBIMU WIH
panuanbHBIMU OkenoOamu. [l paBHOMepHOro cOopa BOJIBI IKexobamu
paccTosHME MEXIY BEpPXOM TOHKOCIOWHBIX 3JEMEHTOB M  HH30M
TPEYTOILHBIX BBIPE30B BOJOCIHBOB B JKEI00aX JOIDKHO OBITH paBHBIM 35-50
CM.

10.13. Pa3HOCTh OTMETOK ypOBHEH BOABI B BOJOMCTOYHHUKE U B COOPHOM
KapMaHe coctaBisieT 5—10 cm.

10.14. KoHCTpyKums TOHTOHA IDIaBY4ero BoJ103a00pa-0TCTOMHMKA
JOIDKHa 00ecleunBaTh YCTOMYMBOCTh coopykeHHs. [Ipu pacuere HmOHTOHA
ClIelyeT YYHMTBHIBATh T'HAPOMOPQOIOTHUYECKHH DPEXUM II0TOKA, BOJIHOBBIE
KoJIeOaHHS U T.II.

TOHKOCJOWHBIA OCBETJIMTEJAb CUCTEMBI A3 HUMBII-2

10.15. Torkocnoiineli ocBetnutenb cuctemMbl ASHUMBII-2 (uept. 35)
TIpeACTaBIseT COO00M MPSIMOYTOJIBHBIA WM KPYIJIBIH B IUIAHE pe3epByap c
OOKOBBIM MOBOAALINM naTpyoxom-auddysopom, 30HOHI
XJIONTbEOOPa30BaHUs, 30HOW OCBETJICHMS, COAEpKAalled MaKeThl IIOCKUX
HaKJIOHHBIX ~ MApAVICABHBIX IUIACTMH WM  TPyOYaThIX  3JIEMEHTOB,
YCTaHOBIIEHHBIX TOZA yriuoM 45—60° K TOpH30HTANH, >XKeIo0aMu Ui
paccpeoTOUEHHOr0 OTBOJA OCBETICHHOW BOBI.

B 3oHe xJ0mbeoOpa3oBaHMs YCTAaHOBICHA peEIIETKa W3 CTaHIIAPTHBIX
YTOJIKOB c BEPTUKAIBHBIMU HAarpaBJISIOLMU IUIACTUHKAMM,
NEePHEeHANKYISIPHBIME  OCH  BXOJHOTO TIIOTOKAa. YTOJKOBBIE DJIEMEHTHI
pacroyiokeHbl Ha PaBHOM PAcCTOSIHUM OJMH OT JIPYTOTO TI0 BCEMY CEYEHHIO
30HBI.

Jns cbopa ocanka mpeqHa3HaueHa OCaJOvHas 4acTh pe3epByapa, U3
KOTOPOH 0CaJIOK OTBOJAT B BOAOCTOK MJIN CUCTEMY 00pabOTKH ocajka.

OcamouHast d9acTh O0OpyAyeTcs HAIOPHBIM  TPYOONPOBOIOM  C
HaKJIOHHBIMH HACaJKaMH JUIl HEIPEPBIBHOTO MIIM HEPHOJNYECKOTO Pa3MbIBa
IJ1aMa B 0Ca0YHON YaCTH OCBETIIUTEIS.

Ocob6enHocTh UG GY30pHOTO MOABOAA BOABI COCTOUT B TOM, YTO YacTh
B3BECHM U3 IIOCTyHamoUield BOABI cpa3y BBINAJACT B OCAAOK U JIMIIb
ocTaBIlasics B3BECh BBIAENSAETCS B 30HE OCBETIeHUs. biaromaps stomy
COOpYXXEHUE MOXKET paboTaTh IPH OONBIINX IPSI3EBBIX HArPY3KaX.
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Uepr. 35. Tonkocnoitnblil ocBerurens cucrembl A3 HUNBII-2

1 - muddysop mnst nmoaBoma obOpabarbiBaeMOil BOIbI; 2 - Kopryc; 3 -
YTOJIKOBasi pemieTka; 4 - TOHKOCIOWHBIC DIIEMEHTHI, 5 - xemol ms cOopa
OCBETJICHHOH BOJPBI; 6 - 0cagoyHas 4acTh; 7 - MaTpyOOK JUI OTBOJA OCaJIKa;
8 - TpyOuaTas HamopHas cucTeMa I THAPOCMBIBA OCalKa

10.16. [Tn0mans OCBETIAUTENS CIEAYET ONPENEIATh UCXOI U3 yASIbHON
Harpyskn 8-12 m*/a Ha 1 M paGoueit miommay.

10.17. OG1ast BbICOTa OCBETIMTENS SIBISIETCS CYMMOM BBICOT OT/AEIBHBIX
9JIEMEHTOB, ITOKa3aHHBIX Ha 4epT. 35. OOBIYHO OHA paBHA 5—6 M.

10.18. HrxHsAS 4acTh OCBETIIUTENS UMEET HAKIOHHBIE CTEHKHU O] YTIIOM
no 45° k ropusoHTanu. Jns ocBeriaurenedl rmiomanbio cBeime 20 e
1esiecoo0pasHo MpeaycMaTpuBaTh yroyl HakJIOHa CTeHOK 15—20°, Ho mpu
9TOM CJIEAYET MPOSKTHPOBATh HAMOPHYIO CHCTEMY THJIPABINYECKOTO CMBIBA
ocafka.

10.19. Bricota xornyeckoit yactu H, M, onpenemnsercs o ¢popmyre

H, =tgo, (B-d), (43)

TJIe 0L — YToJI HAKJIOHA CTEHKU K TOPU30HTANBHOM TUIOCKOCTH, TPa;
B — mupuHa ocBeTIUTENS, M;
dy; — mmameTp cOpPOCHO# TPYOBI, M.

Bricora oT koHMUecKoi gactu 1o ocu auddysopa H,, M, paBHa:
D
H220,5tgaHB+7° , (44)

e o, - yroi packpbitus quddysopa, pasusiii 8-14° ;
D, - nnametp BbIxogHOTO yuyactka quddysopa, M.



10.20. /Inamerp momBomsiiero tpyodomposoaa d k muddys3opy ciemyer
OMpeneNiaTh MPH CKOPOCTH MOTOKAa B HeM, paBHOHW 1,2 m/c. PaccrosHue
Mexny guddyszopamu  2,5-3 M. QmmHa mguddyszopa 1 onpenensercs

1
OTHOILICHHEM E: 4-6. JImamerp BbIXOAHOTO ydactka muddysopa D,, M,

ClieyeT OnpeaessaTh Mo Gpopmyiie
D,=d+2l,tga,. (45)

10.21. Bricora ot ocu nuddysopa mo yroiaxosoi pemerku Hj, M, paBHa:
D
H, :To+le+O,SthLHB , (46)

rae k| —xo3ddurment, pasusiit 0,07—0,15.
10.22. Bricota yronkosoii pemerku Hy, M, onpenensiercs mo hopmyJie

H,=0,56k, D, + 0,71 €, (47)

riae k, — koaddunment, papusii 1,2—1,5;
€ - KOHCTPYKTHUBHBII pa3zmep yroiakos - 100—200 mm.
PaccrosiHue Mexmy KpOMKaMHy YTOJIKOB OTIPEEIISIIOT o opmyite
1 :E—l,4le . (48)
n

10.23. PacueTHO-KOHCTPYKTHBHBIE TapaMeTpbl TOHKOCIONHBIX KaHAJIOB U
CHCTEMY OTBOJSIIMX KEJIOOOB CIEOyeT ONpenensiTh W3  YCIOBHH,
MIPUBEJCHHBIX BBIIIE A IJIaBYy4ero OTCTOWHHKA. CKOPOCTH BBINAJCHUS
B3BeCH TIpH OTOM criemyer mnpuamMath 0,5—0,6 MM/c, a 3HaucHHE
koo pummenta k B popmysre (40) paBHBIM 5-8.

OOmass mnoreps Harmopa B ocBemmrtene cuctemsl  A3HUMBII-2
coctasisier 20-25 cM.

10.24. COpoc ocamka cieayeT NpeayCMaTpUBaTh 0€3 BBIKIIOYCHHS
oceemmurena. [lepwmox paboTel Mexmy cOpocaMH ocaika W CPEIHIOK0
KOHLIEHTPALUIO YIJIOTHEHHOT'O OCaJKa CJIEIYeT ONpPEAEIATh B COOTBETCTBUU
co CHulI 2.04.02-84.

11. YCTAHOBKMU JJI51 OBE3KEJIE3UBAHUA TIOA3EMHBIX BOJ
METO/IOM BOJIOBO31YIIHOI'O ®UJILTPOBAHUS'

! Cne,uyeT MMPUMEHATH B SKCIIEPUMCHTAJIBHOM IMOPAIAKE.

CYIIHOCTb METOJIA 1 OBJIACTb IPUMEHEHUA

11.1. Merox  BOJOBO3AYHIIHOTO  (DUIBTPOBAHUS ~ OTHOCHUTCS K
Oe3peareHTHBIM METOIaM 00e3KeJIe3NBAHUS ITOI3EMHBIX BOJI, TIPH KOTOPBIX
OKHCIICHHE JKeJe3a, HaXOAIerocs B OnkapOoHaTHOU (Gopme, IIPOUCXOAUT C
ITOMOIIBIO KHCIOPO/Ia BO3IyXa.

11.2. Ilpm mnpuMEHEHHWH [JaHHOTO METOJa BOJOBO3IYIIHYIO CMECh
(GUIBTPYIOT Ha HANOPHOW YCTAHOBKE Yepe3 HEe3aTOIUICHHYIO 3epHHCTYIO
3arpysKy.

OnHOBpeMEHHO C 00e3Kelne3uBaHueM BOJbI TMPOUCXOAUT yIAJICHHUE
pPacTBOPEHHBIX B HEH ra3oB (YIJIEKUCIIOro, CEpOBOIOPOAA H JP.).

11.3. Ienecoodpa3HOCTh WCIIOJIb30BaHUS JTAHHOTO MeTona
YCTaHABIMBAIOT HA OCHOBAaHWHM [IaHHBIX, [OJYYEHHBIX B pe3yibTare
MIpoOHOTO 00e3KeNIe3UBaHMS, IIPOBEIEHHOTO HEIOCPEICTBEHHO Yy NCTOYHHKA
BonocHaOxeHus (cM. mm. 11.18— 11.20).

Juis mpenBapuTeN HOTO BEIOOpa METOJAa KadecTBO HCXOOHOM BOIBI
JIOJDKHO ~ COOTBETCTBOBATH  CIEAYIOIIMM  IIOKA3aTeNsiM:  COJEpKaHHe
OmkapOoHaTHOrO jKene3a (oOmiero) - He Oojee 5 Mr/m, B TOM dYHCIE
JIBYXBAJICHTHOTO - He MeHee 80 %; yriekuciaoro rasa - He 6ojee 80 mr/i,
cepoBogopozaa He 6onee 3 mr/ir; pH - He MeHee 6,5; 1MeI0YHOCTD CBbIme 1 +

Fe2+

, M-3KB/JT; TIEpMaHraHaTHasi OKHCIsieMocTh He 6onee (0,15 Fe?' + 5)

mr/ia O,.
11.4. IlpuMeHeHHe HACTOAILIEH TEXHOJOTMH II€JIeCOO0pa3HO TJIaBHBIM
00pa3oM Juisi HEOOJIBIINX YCTaHOBOK IPOU3BOJUTENBHOCTHIO 10 2-3 TEHIC.



M/CYT, OOJIBIICH MPOU3BOAUTCILHOCTHI0 — TPU HAIWYUKA TEXHUKO-
9KOHOMHUYECKUX 000CHOBaHH.

11.5. OcoOeHHOCTSMH MeETOJa SIBIITIOTCS BBICOKAs TPA3EEMKOCTB
GunpTpyrOel 3arpy3kKd M OTCYTCTBHE OOpaTHOW TPOMBIBKH, a TaKXke
BO3MOKHOCTh WCITONIB30BaHMS IS 3arPy3KH pa3iIHyHBIX MaTepuaiioB. [Ipu
9TOM TPOAOIDKUTEIHHOCTD (PUIBTPOLUKIIA COCTABIISET HECKOIBKO MECSIIEB U
3aBHCHUT OT COJCPKAHUS JKeJe3a B UCXOTHOW BOJE, CKOPOCTH (PITBTPOBAHUS
1 TIapaMeTPOB 3arpy3KH.

B kauecTBe (GUABTPYIOIIEH 3arpy3KH MOTYT HCIOJIBb30BATHCS KBAPIIEBBIN
MIECOK, IPOOJICHBIH KepaM3HT, KUPIIUY, aHTPALIUT, TPABUH U JIp.

B XO3sHCTBEHHO-IUTHEBOM  BOJOCHAOXEHHH Ha  IPUMEHIEMYIO
(GUIBTPYIOIIYIO 3arpy3Ky HEOOXOJMMO HMETh paspenieHue MuH3IpaBa
COIO3HOU peCITyOITUKH.

Bpewms 3apsaaku uiabTpyrome 3arpy3kd He3HAYUTEITHHO M COCTABIISICT
1—10 4, mocie 4ero oOecreuymBaeTcss CTaOWIbHAsS padOTa yCTaHOBKH B
TEYCHHUE BCETO (DMIIBTPOIIHMKIIA.

TEXHOJIOTMYECKASI CXEMA M COCTAB COOPYKEHUI

11.6. B cocraB ycTaHOBKH BXOIAT HANOpPHBIE (DUIBTPHI, KOMIIPECCOPHI
WIM BO3OYXOIyBHBIC arperarbl, a Takke HEeOOXOIUMBIe II0JICOOHO-
BCIIOMOTATeNbHBIE IOMEMICHHS B COOTBETCTBUM C  JACHCTBYIOLIMMH
HOPMaTHUBAMH.

11.7. TIporecc o6e3xene3nBaHms OCYIIECTBISICTCS IO CIEAYIOUICH cXeMe
(cMm. ueprt. 36):

MCXOJIHasl BOJa OT CKBa)KHMH IMOJAETCSI B CMECHTEIb C pa30OpbI3rUBaTEIeM,
HaXOJIIMICS B BEpXHEH YacTH HamopHOro ¢GHiIbTpa, Tylda e IOoAaeTcs
CXKaTBI BO3JyX OT KOMIIPECCOPOB MIIM BO3/yXO/yBHBIE arperarsl;

B CMECHTele BOAa MEPEeMEIIMBACTCS C BO3IAYXOM, pPaBHOMEPHO
pacripefiensiick 1O TOBEPXHOCTH  (puibTpyromel  3arpys3kd, 3aTeM
¢unpTpyercs.

Iocne ¢uibTpoBaHMS BOAA OTBOAUTCA K IOTPEOUTENsAM, a BO3IYX
cOpaceIBaetcst B atMocdepy.

m-“ﬁm 2

Yepr. 36. [IpuniunuanbHas cxema 00e3KesIe3uBaHus BOJIbI METOJIOM
BOJIOBO3IYIITHOTO (DMIIETPOBAHHUS

1 - ckBakmHa; 2 - cOpoc BO3AyXa; 3 - HAMOPHBIN QUIBTP; 4 - KOMIpPEccop; S -
T0J1a4a BOJTBI IOTPEOUTEITIO

PACYETHBIE TIAPAMETPBI COOPYKEHUI
N NX KOHCTPYKTHUBHBIE OCOBEHHOCTH

11.8. ITnomans Gunstpos F, Mm%, onpenensior no Gpopmyie
_Q
Tv ’
e Q - IPOM3BOIUTENBHOCTD YCTAHOBKH, M/CYT;

(49)



T - npoaOIKUTENEHOCT paOOTHl YCTAHOBKH, IIPUHUMaeMasi He Oosee 22
Y ¢ yueToM ykazanuii . 11.17;
V - IPUHSATAsE CKOPOCTh (PUIIBTPOBAHUS, M/H.
Ckopoctb (mIbTpoBaHUS NPUHAMAIOT 6-20 M/4 ¢ y4eTOM COAepKaHUs
KeJe3a B HCXOOHOM BOAE M TPOAOJDKUTENBHOCTH (WIBTPOLMKIA B
COOTBETCTBHH C HOMOTpaMMOi (4epT. 37).
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Yepr. 37. HomMorpamma 3aBHCUMOCTH MPOIOJDKUTEIBHOCTH (DHIIBTPOLIMKIIA
OT HCXOJHOTO COIEPIKAHUS JKeJle3a U CKOPOCTH (GUIIBTPOBaHUS

11.9. Yucno ¢uabTpoB NOWKHO OBITH HEe MeHee NByX. OmuH (UIBTp
JIOTYCKAETCS ISl yCTAHOBOK TIPOM3BOANTEIBHOCTBIO 10 1000 M/cyT.

11.10. J{1s1 xIuMaTHYeCKIX PaiOHOB C pacueTHOMN 3UMHEN TeMIepaTypoi
Bo3ayxa He Hmke MuHyc 30 °C momyckaeTcs pa3MelleHne (UIbTPOB BHE
3/1aHUsL.

11.11. KOHCTPYKTHUBHO (PHUIBTP COCTOMT U3 METAJUIMYECKOIr0 KOpITyca, B
BEpXHEHl YacTH KOTOPOTO PACIIOJIOKEHBI CMECHTENIb M pa3OpbI3rHBaiolIee
YCTPOMCTBO, B HIKHEH YacTW — pemieTka il MOAJCpIKaHUs 3arpy3Kd B
HE3aTOIJICHHOM COCTOSHHHM; II0J] PEIIETKOH YCTaHOBIJICH ITOTUIaBKOBBIN
CTaOMIIM3aTOp YPOBHS BOJBI. M3 HIOKHEH YacTH Kopityca (pHUIbTpa BBIBEACHBI
BOJIOOTBOJUSIIINI 1 BO3AYXOOTBOASAIINI TPyOOIIPOBOIBI.

IIpuwmeudanune Yeprexn ¢misTpa U cTabWim3aTopa ypoBHS
paspadortans IHUNIII nmkeHepHOTO 000PYIOBAHMUSL.

Juis pa3OpeI3ruBaHUs BOIBI MOTYT TIPUMEHSTHCS OPOCHUTEIH TICHHBIE
npen-uepubie OITJI-3 n OITJI-3,5.

11.12. Bsicora ¢uibTpytomieil 3arpy3ku NpuHUMaeTcsi paBHOW 1,6 M.
Jomyckaercst yBeJIMYEHHE BBICOTHI 3arpy3kd 1O 2 M HUCXOIsd U3
KOHCTPYKTUBHBIX BO3MOXHOCTEH (DHIBTPOB.

11.13. I'panyioMeTprUeCKUidl COCTaB 3arpy3Kd MPUHUMAETCA C YYETOM
COZIep’KaHus JKene3a B NCXOJHOM BO/Ie U IMPHHATON CKOPOCTH (DHIILTPOBAHMUS
(o wepr. 38).

Jns yBennueHHs TIpsA3eeMKOCTH 3arpy3ka NMpPHUHHMAeTcsl ¢ yObIBaromien
KpYMHOCTBIO (paknuii (B HAIpaBICHWH CBEpXy BHH3). lIpm 3TOoM
PEKOMEHIyeTCS pa3JelsaTh OOIIYIO BRICOTY 3arpy3KH Ha 3-4 cJos pa3iInIHOi
KpYITHOCTH.
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Yeprt. 38. Homorpamma u1st orpeaeseH s 5KBUBAJICHTHOTO AUAaMETpa
3€peH 3arpy3Ku

Fe 6 - HCXOMHOE cozmepkaHMe kene3a B Boae; H - opauHara mons 1eHTpoB
IO BBICOTE CIIOS 3arpy3KH; V - IMIKaja CKOpOCTH (GuibTpoBaHus; d, - mKkama
SKBHUBAJICHTHOTO AUAaMeETpa 3epeH 3arpy3Ku

Ha uepr. 38 npuBeneH npuMep omnpeeneHnsi ONTUMAaIbHONH KPYIMHOCTH
3arpy3ku d, uist cost ToNuuHo# 1,0 M Ipu UCXOIHOM COZIEPIKaHUH XKelle3a B
Bojie 4 Mr/1, ckopocTd GuIbTpoBanus 8 M/4; d, cocTaBui 2,9 M.

11.14. IIpou3BOAUTENBHOCTE KOMIIPECCOPOB WM  BO3AYXOIyBHBIX
arperaTtoB OIpeJenseTcss W3 HEeoOXOAMMOCTH OOecleYeHHs OTHOIICHUS
KOJIMYECTBa I0J[aBaeMOT0 BO3/yXa K KOJIMIECTBY 00pabaTsIBacMOi BOJIBI 3 :
1, a HEOOXOOWMEI HANOp pPACCUUTHIBACTCS HCXOOS W3 HEOOXOAUMOTO
ABJICHUS BOXBI TOCTE (IIIBTPOB B 3aBUCHMOCTH OT IIPHHATOW CXEMBI
BOJIOCHAO)KEHUS 00BEKTa (C OMHHUM MOIBEMOM, C ABYMS IOIXBEMaMH, C
pe3epByapamMu, BOJIOHAMOPHOM OaIlIHeH | T. 1.).

11.15. B cocraBe yCTaHOBKM HEOOXOIMMO IpeIyCMaTpuUBaTh OIMH
pe3epBHBINA KOMIIpeccop (BO3AYXOIYBHBIN arperar).

11.16. OuapTpHI CleAyeT BHIKIOYATh HA PETEHEPaLUIO MPH JOCTHKECHUU
npeaenbpHON motepu Harmopa 10-12 M. Perenepauuio GunbTpyromei 3arpy3ku
caenyeT mpou3BoAUTh 10%-HBIM paCTBOPOM COJISTHOW KUCIIOTHI B TeueHue 24
Y C MOcCienylone MpoMbIBKOM BOJOH. BMmecTo pereHepauuu AomyckaeTcs
3aMeHa OTpabOTaHHOM 3arpy3KH HOBBIM (DHIIBTPYIOIINM MaTE€pPHaIIOM.

11.17. Ilpm KpyrIoCyTOYHOW SKCIUTyaTallMd YCTAaHOBOK HEOOXOIHMO
gyepe3 Kakasle 22 9 IPOU3BOIAUTH IMPOTYBKY (QIIIBTPOB BO3AYXOM B TCUCHHE
2 4, Ha 3TOT NMEPHO/I IT01ava BOABI TPEKPAIIACTCS.

Ilepen  myckom  ¢umbTpa B OKCIUTyaTalMi0  IPOWU3BOJHUTCS
o0e33apakMBaHUE 3arpy3Kd XJIOPHOW HW3BECThIO (XJIOPHOW BOMOW) mpu
KOHLIEHTpaluu xjopa 50 Mr/nm u BpeMeHH KOHTakTa 24 4. 3ateM clieayer
MIPOMBIBKA (DHIIBTPa BOJOH.

METOJUKA MTPOBHOI'O OBE3XXEJIE3UBAHUA

11.18. IlpoGHoe oOe3kene3uBaHUE  METOJOM  BOJOBO3JYLIHOTO
(UITBTPOBAHMS IPOU3BOANTCS C IETIBIO ONPENEIICHHST BO3MOKHOCTH OUYMCTKH
BOJIBI ITAHHOTO KauecTBA M OCHOBHBIX TEXHOJIOTMYECKUX MTapaMeTpOB paboTHI
YCTaHOBKM (CKOPOCTH (DWIIBTPOBAHMS, TpPaHYJIOMETPUYECKOTO COCTaBa,
BBICOTBI M MaTepuaga 3arpy3Kd, BpeMeHH (UIBTPOIMKIA MU CTCICHH
yaaneHus ra3oB). Bee paboTHI BRITOMHSIOTCS Ha NEHCTBYIOMIEH CKBaKIHE.

11.19. IIpoGHOE 00e3xKETMEINBAHUE OCYIIECTBISIOT CISAYIOIINM 00pa3oM:
Ha OCHOBAaHWH ITIPEJBAPUTENbHBIX aHAIN30B UCXOAHOW BOIBI B 3aBHCUMOCTHU
OT COJZIEpKaHus *Keje3a Mo HoMorpaMMaM (cM. depT. 37 u 38) ompenernsior
IPaHyJIOMETPUYECKHI COCTAB 3arpy3KHU U 3aJal0T CKOPOCTh (HIbTPOBAHNUS;

B KayecTBE 3arpy3Ku OepyT Marepualibl, KOTOpble HeAe(hHUIUTHBI IS
JTAHHOW MECTHOCTH M pa3pelleHbl K HCIIOJIB30BAHUIO B BOJOOYHCTHBIX
COOPYXEHUSIX CAHUTApPHBIMH OpTaHaMH.

HccnenoBanus npon3BoiiaT Ha Mojenu ¢wibTpa auamerpom 100—200
MM ® BeICOTOH 2—2.5 M. Mogens JomKkHa OBITE 000pyAOBaHA
KOMIIPECCOPOM, Pa3OpBI3TMBAIOIINM yCTPOMCTBOM M HM3MEPHUTEIbHBIMA



npubdopamu. B Hee 3arpyxarorT (QUIBTPYIOIIMA Marepuas oO0leld BBICOTON
140 cM ¢ pacueTHBIM IPaHyJIOMETPUUYECKUM COCTABOM (uepT. 39).

Yeprt. 39. DkcriepuMeHTaIbHAS YCTAHOBKA Il 00S3KEIC3UBAHUS BOIBI

1 - kopnyc ¢uibTpa; 2 - 3epHKCTast 3arpy3ka; 3 - TpyOOIpoBOA AJIsl HOAAYH
BOIbl; 4 - pacxomoMmep; 5 - MaHOMETphl; 6 - pa3OpbI3rHBaTeNb; 7 -
TpyOOIIPOBOA JUIs MOJaYM BO3ayXa; 8 - porameTp; 9 - TpexxomoBoii kpan; 10
- komrpeccop; 11 - mpoGoorOopHuky; 12 - MepHBIi Oak; 13 - TpyOonpoBox
st cOpoca ¢unprpara; 14 - TpybompoBox mns orBoma ¢uimbTpata; 15 -
oIIep KUBAOIIast CeTKa; 16 - BO3MyX00TBOA

B koprryce ¢unpTpa pa3MenieHsl pa30peI3TUBaTeNb, 36PHUCTAs 3arpy3Ka,
KOTOPYIO MOJIEPIKUBAET ceTKa. BO3ayXoBO/ pacrosiokeH B HIDKHEH 4acTh
Kopmyca. B xopmyce um Ha TpyOOIIpOBOJaX yCTaHOBICHBI MaHOMETPHI IS
HM3MEpeHUs JaBlICHUS BOABI M Bo3ayxa. KoimuecTBo Bo3myxa, MogaBaeMoro
KOMIIPDECCOPOM,  PEryJUpyeTcs TPEXXOIOBBIM KpPaHOM U  H3MepsieTcs
poramerpoM. [lns orGopa mpoO BOABI M M3MEPEHMs IABJICHUS IO BBICOTE
3arpy3KH B KOpIIycE€ YCTaHOBJIEHBI IpoO00TOOpHUKH. Pacxom Bojbl
OTIpeJIeTIsIeTCs] MEPHBIM OakoM, a oOliee KOJIMYECTBO BOJBI, IPOIICANICH
yepe3 YCTAHOBKY 3a BECh IEpPHOJA PabOThbI, (HKCHPYETCS PacXxOmZOMEPOM.
@unprpar W3 BomOMepHOro Oaka 1O TpyOompoBomy cOpackBalOT B
KaHaJIH3aIHIO.

11.20. ITocme MOHTaka W HaJaJKH YCTAaHOBKH IPOM3BOMAAT €€ ITyCK.
IlepBass mopuust ¢unbrpara B Teduenue 10-15 MuH cOpachiBaercs, 3aTeM
otOupaeTcs npoda Ha XMMHUUecKuid ananu3. [locnenyromume npodsl 0TOUPAOT
yepe3 kaxnaele 1-2 4. Korma pexxum paGoThl yCTaHOBKH CTaOMIHM3HPYETCH,
npoOy MOXKHO Oparb uepe3 4-6 u, KaxIblid pa3 (QUKCHPYS Pacxonx BOJBI,



CKOpPOCTb  (DWIIBTPOBAHMS, COOTHOIIEHHE «BOJAa—BO3AYX», IIOKa3aHHE
MaHoMeTpoB. IlodydeHHBIe pe3ynbTaThl aHAIM30B U JIpyTHe IIOKa3zaTesn
3aHOCST B )KypHaJI HaOIIOeHUH.

12. OYUCTKA BOAbI OT CEPOBOJOPOJA

12.1. JI1st OYMCTKH BOABI OT CEPOBOJOPO/A pa3paboTaHbl adpallMOHHBIN,
XUMHAYECKAN 1 OMOXUMHUYECKUA METOIBI.

ADPPALIMOHHBIN METO/]

12.2. AbdpamnuoHHBII MeTOH yOAJICHHS CEPOBOJOPOAA HOIYCKAeTCS
NPUMEHATh TIPH  COJEPXKAHMM  CepoBOmopoja OO 3 MI/T  H
TIPOM3BOIUTENHHOCTH YCTAHOBKH 10500M°/CyT.

VYnianeHue  cepoBOAOpOJA  a’palued  CIeNyeT  OCYyIIECTBIATh B
JierazaTopax ¢ IepeBSIHHOM XOpA0BOM Hacakoi (TpaaupHsIX) .

TexHomornyeckne mapaMeTpsl pabOTHl  JIEra3aTOpOB  ONPENEINISIOT
pacyerom.

Jig mpeBapUTENBHON OLEHKH CIEAYEeT NIPUHUMATh Harpy3ky pasHoi 30
M*/(M*-4) Ha TpamuMpHIO, pacxon Bo3myxa - 30 M° Ha | M’, BEICOTY Cil0s
Hacaku - 3 M.

D¢ GeKTHBHOCTh yAaleHWs CEpoBOAOPOJa TIPH aj’paldd  BOABI B
JerazaTtopax O 3aBHUCHT OT ee pH U He mpeBbIIaeT 3HAUEHHUH, yKa3aHHBIX B
Tabm:. 15.

Ta6muma 15
pH 6,0 6,5 7,0 7,5
9, % 90 80 60 40

12.3. [lerazaropsbl CiiefyeT pacroyiaraTh Ha OTKPBITOM BO3JyXe WJIH B
nomereHnd.  CepoBOJOPOI  TOKCHYEH, MpU  KOHIEHTPAlMH  CMECH
cepoBoziopoaa ¢ Bo3ayxoMm 4,3-46 % B3pBIBOONACEH, ITO3TOMY ITOMELICHHUS
JIera3aTopoB CiIeAyeT 000pyA0BaTh MPUTOYHO-BBITSKHON BEHTWIISILIKEH ¢ 12-
KpaTHbIM 0OMEHOM BO3/yXa.

XUMHWYECKHAA METO]]

12.4. Xumuueckuid METOJT OYHUCTKM BOJBI OT CEPOBOJOPOJA CIETYET
NPUMEHSTH TIPH COZIEPKaHUM cepoBojopona a0 10 mr/ia. Merox ocHoBaH Ha
peareHTHOM OKHCIICHHH CEPOBOIOPOA, KOATYJALUHA U (QUIHTPOBAHUHN Yepe3
CKOpBIE (DUIIBTPHI.

12.5. JIng OKHCIEHHS CEpOBOAOPOJA NPUMEHSIOT XJIOp WIH
XJIOPCOZEPXKAIINE OKUCIUTENH, O30H, IE€PMaHraHaT Kalusi, a Takxke
EKTPOXUMHUYECKUN METOI.

Jlo3bI OKHCTHTENEH U Ipeodiafaronye NPOAYKThH PEakLuy NPHBEACHbI B
Tabn. 16.

Tabmuma 16
Pearent Jo3a pearenra, IIpeobnanatorre
MT Ha | Mr cepoBoopoJia MPOJYKThI PEAKIMU

Xnop 5 Cepa

8,4 Cynbdatsl
O3oH 1,4 Cepa

1,9 Cynbdatsl
IlepmaHranat kamus 3 Cepa

6,2 Cynbdarst

IIpu ompeneneHnu OOMETO pPacXoda pPEarcHTOB-OKUCIUTEICH st
00pabOTKH BOJBI HEOOXOAUMO YYUTHIBATh WX MOTPEOJICHUE TAKKE IPYTHMHU
(kpome  cepoBOIOpPONA)  OKHCISIONIUMIECS  COCIUHEHHUSMH, KOTOPBIC
HAXOJATCS B BOZE.

12.6. Pacnpemenutens W CMECHUTENH PEAareHTOB C BOJOW CIIEAyeT
MPUMEHATh 3aKphITOro THma (cM. pasf. 1). OWIbTpel HEOOXOAMMO




MPOEKTHPOBATH C BOJOBO3IYIIHOI MPOMBIBKOM, MpUHUMAas 103y KOAryJsHTa
Ha OCHOBAaHHUH OIBITHBIX omnpeesieHnil. OpUEeHTUPOBOYHO OHA MOXKET OBITh
npussTa 25—30 M1/ o 6e3B0THOMY CEPHOKHCIIOMY aITIOMHHUIO.

BUOXUMHUYECKUN METOT'
'Cnez{yeT NPUMCHATH B SKCICPUMCHTAJIBHOM MMOPAAKE.

12.7. Meron OYNCTKH BOABI OT CEPOBOIAOPOAA B  pEAKTOpE
OMOXMMHUYECKOTO OKHCICHHSI OCHOBAH Ha MCIIOJIB30BAHMH TJIABHBIM 00pa3oM
TrOHOBHIX OakTepuii Thiobacillus thioparus.

12.8. B peakrope OHOXHMHUYECKOTO OKHCIEHHUS HWCXOAHAs BOJaA
MPOMYCKAaeTCsl CHU3Y BBEPX dYepe3 3aTOIUICHHYIO 3EpPHUCTYIO 3arpy3Ky H
O6apboTHupyeTcsi BO3AyXOM, B pe3yibTaTe uepe3 |—3 Hemenu Ha 3arpyske
Pa3BUBAIOTCS MHKPOOPTAaHW3MBI, OKHCIISIFOIIUE CEPOBOJOPON JO CEphl H
CyIb(haToB. YBEIUYCHUE MPOJOJIKUTEIBPHOCTH M WHTCHCHBHOCTH a’pallud
BEJCT K CHIDKCHHIO B COCTaBE MPOIYKTOB PEAKIIMU COACPIKAHUS CEphl H
YBEIIMYCHUIO KOHIICHTPAINH CYTh(PaToB.

B cocraB oumctHO# ycraHoBKH BxomaT (4epTr. 40): peakrop
OMOXMMHUYECKOTO OKHCICHHS, BO3IYyXOIyBHBIC arperarsl (QUIbTpamMu s
OYUCTKH BO3IyXd, MOJABAaEMOTO B PEaKTOp OHOXMMHYECKOTO OKHCIICHHS;
0adoK Jnus TPUTOTOBIICHHWS pPACTBOpa OWOTEHHOTO KOMIIOHEHTA —
tpunonudocdara HaTpus; cKopble (UIBTPBL. PeakTopbl pacronaraioT BHE
3JaHusd, IpeaycMarpruBas CriCqUaJIbHBIC MCPOIIPUATUA MTPOTUB 3aMEP3aHusd, a
TaKXKe MMPOTHB 3ara30BaHHOCTH KOJIOIIEB U KOJUICKTOPOB.

EEETITORAAES
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UYept. 40. CoopyskeHHS 151 yOaJCHUS Maprada U3 BOIBI
OMOXMMHYECKHM METOIIOM

1 - peakTop OMOXMMHYECKOTO OKHCICHHS;, 2 - 0a4OK /I MPUTOTOBICHUS
pactBopa Tpunonudocdara HaTpusi; 3 - CKOpbIit GUIBTP; 4 - BO3MYXOAyBHbIE
arperatsl ¢ (PWIbTpaMH JUIS OYMCTKH BO3/IyXa

12.9. Mertoa cneayeT NpUMEHATH MpH TemiepaTrype Boasl 6-30 °C,
0011eM coliep>KaHuu cepoBoiopoa 10 S0 Mr/i, xene3a JBYXBaJI€HTHOTO - 10
0,3 mr/n, pH ucxonuoit Bomsl - 7-9. Dh(heKTHBHOCTH OYMCTKH BOJABI OT
CepoBOJI0po/Ia Tociie ee 00paboTKU B peakTopax M (GuibTpax cocTaBiseT 95-
99%.

12.10. B cirygae 09HCTKH OT CEPOBOJOPOA TTOA3EMHBIX HIH JIPCHAXKHBIX
BOJI, MYTHOCTh KOTOPHIX TpEBBINIAET |5 wMr/m, mepen peakTopom
OMOXMMUYECKOTO OKHCJICHHS HEOOXOAMMO YCTPamBaTh COOPY)KEHHS UL
OCBETJICHHS BOIBI C IIETIbIO MPEIOTBPAILEHHS 3aCOPEHHS PACIIPEICTUTENbHON
CHCTEMBI U 36pHUCTOH 3arpy3KH peakTopa.

12.11. Heo0xoauMocTh (GUIBTPOBAHHS BOIBI, IPOIICIICH Yepe3 PeakTop
OMOXMMHUYECKOTO OKHCIICHHS, BBISICHAETCS B PE3YJIbTaTe TEXHOJOTMYECKUX
n3bickaHuii. OUIBTPOBaHWE NpPETyCMaTPUBACTCS, €CIM MYTHOCTH BOJBI,
MIpeAHA3HAYCHHON ISl TIUTHEBBIX LEJIeH, MOCcIe peakTopa OMOXUMHYECKOTO
OKHCJIeHUs peBbimaet 1,5 Mr/in. @uIbTpsl cleayeT NPUMEHAITH C 3arpy3Kon
kpynHoctelo 0,7—1,6 MM u BbicoTOM crmoa 1,5—2 wm. IIpoextupoBanue
(GUIBTPOB HAIIIEKUT OCYIIECTBIATH B cooTBeTcTBUHU co CHuII 2.04.02-84.

12.12. B T1ex cmywasx, korga (WIBTpOBaHHE O€3 KOAaryisiuu He
o0ecIieuBaeT OYNCTKY BOABI OT aKTHBHOTO HJIa, 00pa3yIoIIerocs B peakTope



OMOXMMHYECKOr0  OKHCJIEHHs, nepel  GUIbTpaMH  BOJY  CIIEAYET
o0pabaTbIBaTh KoarynsHToM. [locie QUIBTPOB HAUIEKHT MPEoyCMaTPUBATh
XJIODHPOBaHKE BOJBI 1030, paBHOW 2—3 wmr/in. IlpoMeiBKa ¢(misTpoB —
BOJOBO3yIIHAs.

12.13. TIpombIBHBIE BOABI (DMIIBTPOB IOCIE 00PAOOTKH MX KOAryJISIHTOM
nin (UIOKYJISTHTOM WM OTCTaWBaHMUS II€71€CO00pa3HO BO3BpAallaTh B PEAKTOP
OMOXMMUYECKOTO OKHCIEHHA. [IpoNomKUTEN HOCTh OTCTaNBaHMS BOJBI —
He MeHee 5 4. IIpoMBIBHBIE BOABI MOTYT COAEPKaTh TMAPOKCHI ATIOMHHUS
(unmm kxenes3a), aKTUBHBIN MJI M KOJUIOWAHYIO cepy. IIpombIBHBIE BOABI HE
COJIepKaT BEIIECTB, KOTOPBIE MPEMSTCTBOBAIN Obl COpOCY ITHUX BOJ WIIU
BBIMABIIIETO U3 HUX OCaJKa B CETh XO3IHCTBCHHO-(DEKaIbHON KaHAIM3aINH.

12.14. Ilpu pH 7—9 npoucxoAUT UHTEHCHUBHOE IOIJIOLICHHE
MukpoopranuzMamu Thiobacillus thioparus pacTBOpeHHOTO CEpOBOZOPOIA U3
Bombel. [Ipu pH oOpabGoranHOW BOABI CBBINIE 7,5 W OOIIEM cCOACpKaHHUH
CepoBOZOpPOAa B HWCXOOHOH Bome g0 20 wMI/m  mocie  pa3BUTHA
MHKPOOPTaHU3MOB (aKTHBHOTO WJIa) Ha TIIOBEPXHOCTH 3arpy3kd He
MIPOMCXOIUT 3arpsA3HEHUS] OKPYKaloIiel cpensl BBIOpOCaMu CepoBOIOPOAA
n3 peakTopa B Bo3ayX. IIpm OombplieM copepaHHHM CEpOBOIOPOAA B BOAE
ClIeAyeT  TPOBECTH  TEXHOJOTWYECKHME  W3BICKAHMA  HAa  OMBITHO-
MIPOMBIIIUICHHOW YCTaHOBKE JJIsI OINpENeNeHUs] KOJMYecTBa BBIOPOCOB
cepoBozopoza. OYHCTKa BO3IYIIHBIX BBEIOPOCOB OT CEPOBOAOPOJA MOMKET
OBITH MPEyCMOTPEHA U3BECTHBIMU METOJAMHU.

12.15. Peaktop OHOXMMHYECKOTO OKHUCJICHHUS TIPEICTaBIAET COOOii
pe3epByap C MEPEKPHITHEM M3 ChEMHBIX IUINT, 3arpy>KEHHBIH HICOHEM HIIH
rpaBueM ¢ KpynHocThio 3epeH 10—30 MM, ¢ TommuHON cnost rpaBus 1,0 m.
Tonmmua ciost Boabl Hajx 3arpy3koi moipkHa ObiTh He MeHee 1,0 m. Ipm
oOmieif BbICOTE peakTopa HE MeHee 3 M YJCIBbHYIO T'HIPABINYECKYIO
Harpy3Ky Ha | M’ IUIOIAIM PEakTopa M YAENbHBIH pacxos BO3yxa Ha 1 M’
o0OpabaTpIBaeMOil BOABI MOYKHO IIPHHAMATH 110 Tabm. 17.

Tab6muma 17
Obmiee conmepixaHue VY nenbHast N
N Y nenbHBIN pacxo]
COCTMHCHUH THIpaBINYeCcKast Bo3yXa
cepoBOzIoposa H}Ell‘pszKa, Ve 1 1 BOJBI
B HICXO/IHOM BOJIE, MI/JI M’/(M"-CyT)
Ho 20 210—70 2—4
20—50 70—40 4—7

IIpumeuasnunss |l. Pekomenryemble mapaMeTpsl Uil KaxIOTO
KOHKPETHOTO  00BEKTa  CcIeQyeT  MpPOBEPSITh  TEXHOJIOTMYECKUMHU
M3bICKaHUAMH.

2. B tabn. 17 pansl mapaMeTpsl npu temneparype Boasl 9-10 °C. IIpu
Temnepatype BoJbl 6-8 °C ruapaBnudeckas Harpy3ka ymensliiaercs Ha 50 %,
npu Temmneparype cbie 15 °C - ysenuuuBaercs Ha 50 %.

12.16. OtBoxm BOIBI U3 peakTopa CIEAYeT IMpeIyCMaTPUBaTh II0
JICPEBSIHHBIM WA TUIACTMACCOBBIM JKEI00aM, YCTaHOBJIICHHBIM B BEpXHEH
YacTH peakTopa TakuM o0pa3oM, 9YTOOBI BEpXHSAS KpPOMKa KeI00OB
pacmonaranach CTpOTO TOPH3OHTANBHO. PaccrosHme Mexmy kemobamu
JOJDKHO OBITH He Oomee 2 M. [Iomans oqHOTO peakTopa, UCXOIs U3 YCIOBHS
PaBHOMEPHOTO pacIpenesieHrsI BOAS M BO3IyXa IO €ro IUIOMIATH, CICAYEeT
npuHUMaTh He 6osiee 100 M.

12.17. Yucno He3aBUCMMO paboOTalOMMX OTACIEHUH  peakTopa
MIPUHUMAIOT HEe MeHee ueThpex. [IpemycMaTpuBaeTcs BO3MOXKHOCTD MTOJIa4H
BCcel BOJBI M BO3AyXa B OJHO OTJCICHHUE PEAKTOpPa C IENBI0 MPOMBIBKH
3arpy3KH.

HaanexxuT npemycMaTpuBaTh BO3MOXKHOCTh OTIOPOKHEHHS PEaKTOpa JIIs
OCYILIECTBIICHHSI PEMOHTHBIX pa0OT U MPOQPIIAKTHIECCKOTO OCMOTpa.

12.18. Ha nHe peakTopa yCTpauBaloT ABE paclpelesIuTeIbHbIE CUCTEMBI:
OmMHY — [ pacupedelieHus BOABI, OPYyryld — [UIS  BO3IyXa.
PacnipenenurenpHbIe CHCTEMBI pa3MEIIalOT Ha JHE pe3epByapa IO JIOKHBIM
IBIPYATHIM JTHUIIEM, Ha KOTOPOE YKIaJbIBAIOT TPaBui Wi mebeHs. JJuamerp
oTBepcTUi B TpyOax mnsi pacmpeneneHUs Boabl - 10 MM, Imar Mexmy




otBepctusiMu - 0,5 M. PaccrosiHue mexay Tpybamu 1uist Bosmyxa - 0,25 M,
Mexay orBeperusimu - 0,15 M. OTBepcras B TpyOax I Bo3ayxa AMaMeTpoM
3 MM pacnojararoT mox yriioMm 45° BBepX ¢ 00emx CTOpOH TpyO B
[IaXMaTHOM HOPSJIKE.

CyMMmapHas IUIOIIaJb OTBEPCTHH B Ka)XKJOM OTBETBICHHH CHCTEMBI
MOJIa4X BOJIBI TOJDKHA cocTaBisiTh 0,3-0,35 miomany momepeyHoro cedeHus
TpyOBI, CyMMapHasi IUIOMIaab TOIEPEUHBIX cedeHuil orBeTBieHni - 0,4-0,6
TUTOIIA Y TTONIEPEYHOTO CEUYEHHS KOJUIEKTOPA.

B koHme Kaxmoi pacmpeeNUTeNbHONM TpyObl W HAa MAarucTpaiu
BO3/1yXOBOJIOB JOJDKHBI OBITh YCTAQHOBJIEHBI CTOSIKM C 3aJBM)KKaMHU WIN
CbEMHBIMU 3ariIylIKaMH JAJIsl MPOAYBKH BO3IYLIHOM pPacIpeleluTeNbHON
crcTeMbl. Bo3yX0oBO/IbI epe1 MyCKOM B 9KCIUTyaTalllio MPOAYBAIOT, YIS
BO3/1yX Uepe3 CleIUAIbHBIE 3aBHKKH WM 3arTyIIKH.

CucteMy I pacmpenenieHnsi BO3AyXa HEO0OXOJMMO pacnoiaraTb Ha
OJTHOH OTMETKE CTPOTO T'OPH3OHTAIBbHO. JOIyCcTHMOE OTKIOHEHHE JIOJDKHO
ObITH He Oortee + 3 MM.

CKOpOCTh IBIKEHHS BOIBI B Haudane ApIpyatoil Tpyosl — 1—1,5 m/c,
Bo3ayxa — 15—20 M/c, CKOPOCTh BBIXOAA BO3AyXa U3 oTBepcTHii — 40—50
M/c. MaructpanbHbIe BO3AYXOBOJBI YKJIAIBIBAIOT BBIIIE YPOBHS BOIBI B
peakropax. HeoOxomaumo obecneyrBaTh PaBHOMEPHOCTh pPAaCIpeIelICHHs
BOABI M Bo3ayxa (He meree 80 %).

TpyObl 1 momaud BO3AyXa YKIAABIBAIOT Ha JCPEBSHHBIC WIIH
IUTAaCTMAcCOBBIE OIOpPHI U KpPEMsT K OINopaM XOMYTaMHU C PE3UHOBBIMH
npoksiaikaMu. OTOpBI KPErsT K THHUILY PeakTopa, XOMYThl YCTaHABIHBAIOT
yepes 1,0 M.

BryTpenHroro MIOBEPXHOCTh peakropa ciemyer 3alIMIIATh
AQHTUKOPPO3HOHHBIM ITOKPBITHEM.

12.19. [Ins TpaHCHOPTUPOBAaHUS BOABI, COJEpXKAIEHl CepoBOIOPOL,
MIPEATIOYTHTENBHO TPUMEHATH TPYOBI:

acoectoniementasle Hanopaeie (TOCT 539—80) ¢ acOecToreMeHTHBIMHU
Mydramu Tana CAM;

13 BBICOKOXPOMUCTHIX ctajneit mapok X25T, X17T, X21HST, X18H10T;

U3 TIOJIMATHIICHA BBICOKOTO JaBieHus u Hu3koi miotHoctu ITHIT (TOCT
18599-83).

ApMaTypy = HEOOXOJMMO  TPUMEHATH B  KOPPO3HOHHO-CTOHKOM
UCIIOJTHEHUH. MOXXHO HCIIOJb30BaTh BEHTHJIM M KJallaHbl M3 IUIACTMAacc
(BUHUMIIIaCTa, TONMATWICHA), & TAaKXKe CTAIBHYI0O M YYT'YHHYIO apMmarypy,
(yTepoBaHHYIO IIJIaCTMAacCOM WJIM pe3uHOW. Matepuan it TOKPBITHS
BHYTPEHHEH MOBEPXHOCTH TPYO M pe3epByapoB JOJDKEH IpeyCMaTpUBaThCs
B cooTBeTcTBHU ¢ «llepeyHemM MaTepwanoB M PEarcHTOB, pPa3pEIICHHBIX
I'maBHBIM  CaHUTapHO-3MUIEMHOJIOTHIECKAM  yNpaBlIeHHEM MuH3apaBa
CCCP s TmpuMEHEHHsT B TPAKTHKE  XO3SMCTBEHHO-TIUTHEBOTO
BoJlocHaOkeHHs». [IpoxosHble rajgepen Ui TPYOOIPOBOJIOB M apMaTyphbl
HAJJISKUT O00OpYyIOBaTh MPUHYIUTEIBHON BEHTWIANHMEH ¢ 12-KpaTHBIM
00MEHOM BO3/yXa, a TAK)Ke 00OTPEBOM.

12.20. PactBop Tpunonudocdara HATPUS AO3UPYETCs MEPe]] PeaKTOPOM
OMOXMMHYECKOTO OKHUCICHHS C Lelbl0 HMHTeHCH(UKauu B ciydae
HEOOXOAMMOCTH pPa3BHTHUsI THOHOBBIX Oakrepuwil. [loza Tpumnommdocdara

Hatpus — 0,5 wmr/n (mo POi_ ). C muenpio yiIydlleHHs Mpolecca

pactBopenust Tpunonudocdara HATPUs NPU TNPUTOTOBIEHHH paboyero
pacTBopa cieayeT MNpeAyCMOTPETh BO3MOXHOCTH OapOOTHPOBAHUS BOJBI
BO3/IyXOM B PaCTBOPHOM Oake.

Hosupyror  tpunonudochar  HATpUs ~ HENPEPHIBHO B IEPHONI
ITyCKOHAIAOYHBIX paboT B TeueHue 3-4 HeJelb, a 3aTeM MEePUOINICSCKA MPH
yxyamernd 3pQeKra OUNCTKH B TeueHHe 2-4 CyT B MECHII.

PactBop Tpunonmdocdara HaTpUs HEOOXOIUMO MIPUTOTABINBATEH B OaKax
C AHTHUKOPPO3MOHHOHM 3ammroid. KoHneHTpamuioo pabodyux pacTBOpPOB
HagnexxuT npuauMath 0,5-3 % B pacdere Ha TEXHHYECKHH MPOIYKT,
MIPOJIOJKUTENBHOCTh PACTBOPEHHSI C IPUMEHEHHEM MEXaHHUECKUX MEIIAIoK
WIM CKaToro Bo3ayxa 4 4 - mpu Temmeparype Boasl 20 °C, 2 4 - mpu
Temnepatype Boxsl 50 °C.

Ecnn ananu3 mokaker, 4TO B PEaKTOpe OMOXMMHYECKOTO OKHUCIICHHUS
oTjaraercs KapOOHAT Kalblsi, TO MUl IPEIOTBPAICHUS 3apacTaHMs



3arpy3Kd peakTopa pacTBop Tpunosiudochara HATPUs TO3UPYIOT HOCTOSHHO

(mo3a 2 mr/n mmo PO?{ ).

12.21. TIpu cymMmMapHOM copaep>KaHHUM aMMOHUSI, HUTPAaTOB M HUTPUTOB B
npuponHoii Boge Menee 0,2 mr/n (mo N) crieayer mnpeaycMaTpUBaTh
JIO3MPOBaHUE B UCXOAHYIO BOAY TaKKe aMMHaKa B KauecTBE OMOTEHHOIO
KOMITOHEHTa. J[03MpoBaHME aMMHaKa OCYIIECTBIISICTCS HENPEPHIBHO B
MIEPHUOJT ITYCKOHATAIOYHBIX paboT B TeueHue 2-3 Hemenb mo3o0i 0,5 mr/m (mo
N), a Taxke MepuoANyYecKd B Cydae YXyAMIEHHUsS dPPEKTUBHOCTH OYHUCTKH
BOJBI OT CEPOBOJOPOAA B TEUCHHE HECKONBKUX IHEW 2-3 pasza B rox. s
JIO3MPOBAaHUS aMMHAaKa MOKHO HMCIOJIB30BaTh XJIoparop. B xmopatopHoil He
JOJDKHBI HAaXOIWTHCS OJHOBPEMEHHO OANIOHBI C aMMHAKOM H XJIOPOM BO
n30exxaHue 0oOpa30BaHMS XJIOPHCTOTO AMMOHMA. BalyloHBI ¢ aMMHakoM
HE00XOJMMO XPaHUTh OTAEIBHO OT 0AJUVIOHOB € XJIOPOM B COOTBETCTBHH CO
CHull 2.04.02-84. [lo3upoBaTb aMMHAuHyl0 BOJY CleQyeT IO
METAJUTMYCCKUM TPyOaM.

12.22. TIpu oOpaboTke B peakTope OMOXMMHYECKOTO OKHCIEHHs BOJa
MOJXKET CTaTh HeCTaOMJIbHOW. B pesynbpTare OKHCIEHHS CepoBOAOpOJAA 10
cynbdaToB M 00pa3oBaHUsl CepHOM KHCIOTHI pH Boxmsl moHmxkaercs. B
pe3yibTrare aecopOIuy U3 BOJBI YaCTH PACTBOPEHHOTO THOKCHIA YIiepoia
mpu OapOoTupoBaHWM BOIBl Bo3ayxoM pH  oOpaboraHHOH  BOIBI
noBeimaercs. CyMMapHOE BIMSIHAE 3THX IPOLECCOB CIEAYET ONPENEISTh
9KCIIEPUMEHTAIBHO NPH BBIIIOTHEHUN TEXHOJIOTHIECKUX M3bICKAHHUH.

Boma, manpaBnsemas moTpedutento, HoKHAa OBITh cTabuiabHA. OIEHKY
CTaOMIIBHOCTH BOJBI PEKOMEHIYETCsl BBIIONHATH 3KCHEepUMeHTanbHO. Ilpu
OTCYTCTBUHM JAHHBIX TEXHOJIOTMYECKHX H3BICKAaHHI OLEHKY CTaOHIBHOCTH
BOJIbI ITPOM3BOAAT 0 MHIEKCY HACBIIMICHHS BOJBI KapOOHATOM KallbLIUsl Ha
OCHOBE XMMHYECKHX aHAJHM30B, BHIOJIHEHHBIX MPU MPOBEICHUU UCIIBITAHUN
MO/JIENTbHOM YCTAaHOBKH MO OYMCTKE BOJIBI OT CEPOBOIOPOAA.

13. OBEC®TOPUBAHHUE BOJAbI METOIOM KOHTAKTHO-
COPBIIMOHHOMU KOATYJIAINN

CYIIHOCTb METOJIA 1 OBJIACTb IPUMEHEHUA

13.1. ObecprTopmBaHWe BOABI METOIOM KOHTAKTHO-COPOIIMOHHOM
KOaryJsiiii ~ OCHOBaHO Ha  CIOCOOHOCTH  TNPOAYKTOB  THAPOJIH3A
IIOMHHUEBBIX KOAryJITHTOB (CEpHOKHCIOTO alIOMUHMA, OKCHUXJIOpHIA
aNIIOMUHUSA) U3BJIEKaTh GTop U3 Boxsl. Iporecc BeiaeneHus ¢Gropa n3 BOIBI
3HAYUTENBHO HHTCHCH(HULIUPYETCS B 3€PHUCTOM cJoe (HIBTPOBAIBHOIO
COOpYKCHUSI, HallpUMep, THIIa KOHTAKTHOT'O OCBeTIHTENs. B sTom cimydae
copOuus ropa ocyllecTBIsSETCS Ha MOBEPXHOCTH KOHTAaKTHOW 3E€PHUCTOU
cpeapbl.

13.2. [lns oOecrieuenuss TpeOyemoll rTiyOmHbl u  3ddexTuBHOCTH
mporecca  obechropuBaHMs HeoOXoIMMa IpeiBapuTeTbHAs — 3apsika
3arpy3KH — HaKOIUIEHHE B Heil M30BITKa TMAPOIN3YEMBIX B BOJE COJIEH,
COZIEpIKAaINX THIPOKCHJ ATIOMHHHSA. 3apsiIKy CIEAYeT OCYIIECTBISTH B
caMOM HadJaje KakKAoro (HIBTPOIMKIA M MPOMU3BOAWTH IIyTEM IOJadM B
BOAY B Te€UeHHE |—2 9 MOBBHIIEHHOW MO3BI KOAryJIsIHTA. 3aTeéM 10 KOHIIA
(GUIBTPOLMKIA B BOAY HEOOXOAMMO BBOIUTH Pabouylo A03y KOAryJsHTA,
KoTopast B 3—5 pa3 MeHee 3apsaaHoil. [ MOBBIIIEHHS MPOYHOCTH OCaIKa
IpU TIOBBIIIEHHOM COZAEpKaHWU (TOpa B MCXOAHOI BOJE IOMONHHUTEIHHO
BO3MOXKHO BBEJICHHE B BOJLY (MJIOKYJISIHTA-TIOJIMAKPUIIAMHUA.

13.3. OOnactp mNpHMEHEHHs METOAa OTPaHUYUBAETCS CIENYIOIINMH
OPHEHTHPOBOYHBIMU 3HAUYEHHMSMH IOKa3aTeleld KadecTBa HCXOJHOW BOJBI,
KOTOphIE B KaXIOM KOHKPETHOM Cllydae HEOOXOJMMO KOPPEKTHPOBATh
MIPOOHBIMM TEXHOJOTHYECKHUMHU HM3BICKaHMUsAMH: (pTop — He Oonee 5 mr/im;
J)KECTKOCTh — He MeHee 1,5—2,0 Mr-skB/i; IIEIOYHOCTh — 10 3—5 Mr-
ske/1; pH — 7-8; cepoBomopoxn - o 1,5-2,0 mr/m; xenezo (II) u (II) - mo 5
MT/IL.

13.4. Meron  peKOMeHAyeTCsl  WCHOJB30BaTh  Ha  CTAHIMMAX
POM3BOIMTENBHOCTEI0  1600-20000 M/cyr. Ilpm  COOTBETCTBYIOIEM
TEXHHKO-3KOHOMUYECKOM 00OCHOBaHUU BO3MOKHO IIPUMEHEHUE METOa JUIs
CTaHLUH Ooubrreit [IPOU3BOJUTEIILHOCTH. IIpn MeHbIIei



IPOU3BOAUTENBHOCTH ~ oOecTopuBaHME  CIedyeT  OCYIIECTBIATh  Ha
ycTraHoBKax Tumna «Ctpys» (cM. pasa. 14).

COCTAB COOPYKEHUI U CXEMA PABOTHI CTAHIIMM
OBEC®TOPUBAHUA

13.5. B coctaB OCHOBHBIX COOpY)XEHHH CTaHIMU oOecTOpHBaHUS
CIIe/TyeT BKIIIOYATh:

KOHTaKTHYI0 KaMmepy, COCTOSIIYI0O W3 [BYX CMEXHBIX WIH OTIACIBHO
pacmonokeHHbIX cekuuil. OfHa M3 CEeKUMil MpeqHa3HaueHa Ui MOAa4Yd B
BOJIy IMOBBIIICHHOTO 3apsHOIO PacXojia KoaryisHra, Ipyras — JUis BBOJA
pabouero pacxoza';

'TIpu TPOEKTHPOBAHMUM MOTYT GBITH PACCMOTPEHBI M APYrHe BapHAHTHI
N0/Ia4H B BO/Y TIOBBIMICHHBIX 3aPSAHBIX 103 KOATYJISHTA.

(GUIBTPOBANBHBIE COOPYXKEHHS C BOCXOSIIIMM TOTOKOM BOJBI —
KOHTAKTHBIE OCBETIIUTEIIH;

pe3epByap s cOopa IepBoro QriIbTpaTa;

pe3epByap s coopa 00echTOpeHHOU BOIBI (pe3epByap YHCTOU BOJIBI);

pe3epByap-OTCTOWHHK MPOMBIBHBIX BOI.

Kpome Toro, Ha craninum obecTOpHBaHHS CIEIyeT MPedyCMaTpUBATh
peareHTHOe XO3SMCTBO JUIS MPHUTOTOBJICHHS M JO3UPOBAHHS pPACTBOPOB
KOaryJisiHTa, IIEJIOYHOr0 peareHTa W IOJNUaKpHIaMua, YCTpPOMCTBA IUis
00e33apakuBaHus BOBI M 00PabOTKH OCaKa.

13.6. IlpuHnunuanbHas cxeMma CTaHIMM TOKa3aHa Ha uepT. 41. Boga,
3abupaemas M3 BOJ03a00Opa, TMOJaeTcs B KOHTaKTHYI Kamepy H
oOpabaTbIBacTCs B Havaue (DMIBTPOITMKIIA 3apSIHBIMU, a 3aTeM Pa0OYMMU
JI03aMH KOATyJIsIHTa. B KOHTAKTHBIX OCBETJIHMTESIX BOAA MPOXOMHUT CHHU3Y
BBEPX Uepe3 CIIoN 3apsHKeHHOW (HITBTPYIOIIEH 3arpy3Ku, e OCBOOOKIACTCS
OT TMOBBIMICHHBIX KOJNWYECTB (ropa, 3aTeM (UIBTPAT MOCIEIOBATEIHEHO
MOCTYIAeT B pe3epByaphl MPOMBIBHOW M YKCTON BOJBI: MEPBbIA (HILTPAT
HAMpPAaBISIOT B Pe3epByap MPOMBIBHOM BOJBI (B TEUCHHE MEPHOJA 3aAPSIIKH),
Mocjie OKOHYAaHWSl —Tpolecca 3apsiikd - B pe3epByap  4HCTOU
(obecropennoit) Bomel. Ilepen mocTymieHHWEeM B pe3epByap Boja
nojBepraercsi odbe33apakuBaHuio. Boxy u3 pesepByapa nepBoro ¢uibTpara
HCIIOJIB3YIOT TOJIBKO JJIsl IPOMBIBKH KOHTAKTHBIX OCBETIIUTEINCH.
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Yepr. 41. [IpuHnmnuaizpHas cxema padoThl CTaHIUK 00ec(hTOPUBAHHUS BOBI

1 - apre3uwaHcKas CKBaKMHa; 2 - 3apsiiHas Kamepa CMEecCHTells; 3 - mojava
KoaryJysiHTa; 4 - paboyast Kamepa CMECUTEIS; 5 - KOHTAKTHBIM OCBETIIUTEINb; 6
- pe3epByap cOpoca mepBoro QGuibTparta; 7 - 1mojmada Copabl; 8 - pe3epByap-
OTCTOWHUK TPOMBIBHOH BOABL, 9 - momada xsopa; 10 - pesepByap dmcToin
Bombl; 11 - momavya BombI MOTPEOUTEIIO

Crounble BOIBI OT TPOMBIBKH KOHTAKTHBIX OCBETIIHUTENICH CIleIyeT
cOpachIBaTh B pe3epByap-OTCTONHUK MPOMBIBHBIX BOI. [locie oTcranBaHus 1
HEUTpanM3aIMi MIEJI0YbI0 OCBETJICHHYIO BOLY HIIH HAMpPABISIOT B T'OJOBY
COOPY)KCHHIA, WM cOPachIBAlOT B KaHanu3anuio. ChIpOi 0CaJ0K MOJA0T Ha
COOPYKEHHSI IO ero 00paboTKe.



13.7. KoHTakTHyI0 KamMmepy cjelyeT YCTpauBaTb IO THIy BXOJHOU
KaMephl, MPUMEHSAEMO Uil CTaHIUH KOHTAaKTHOTO OCBETJICHHUS MpHU
ocBeTnieHMH M obecnBeunBannu Bogsl (o CHwull 2.04.02-84). Bpewms
MpeObIBaHUS BOJBI B 3apsiTHOM CEKIUH JIOJDKHO COCTaBIATH 2-3 MHH B
pacyere Ha 3aps/IKy OJHOTO KOHTAKTHOTO OCBETJIHTENS, B paboueil cexiuu
— 3-5 MuH B pacueTe Ha OOIIHI pacxo]] BOABI CTAHIIHH.

KOHCTpYKTHBHO-TEXHOJIOTHYECKUE PEIICHNsI KOHTAKTHBIX OCBETIMTEICH
cTaHIMM oOecpTOprBaHUSI BOABI PEKOMEHIYeTCS TNPHHHUMATh TaKXKe B
cootBerctBuH co CHull 2.04.02-84. CxopocTs (HIBTPALUU HPHHHUMAIOT
paBHO# 3-4 M/4 (Ipu comepkaHuK Gropa B UCXOMHOU Boje 4-5 mr/in) u 4-5,5
M/4 (IpE HMCXOAHOM cozepkaHuu (ropa MeHee 4 wmr/m). OcraibHbIC
napaMeTpsl IMPUHUMAIOT CIEIYIOIMIMMH: BBICOTY cliosg (uubTpyromien
3arpy3kd - 2,0 M; SKBUBAJEHTHBIH auameTrp 3arpy3ku - 1,0-1,2 mw;
KO3 GUIMEHT HEOTHOPOIHOCTH - 2,2-2.5. TIpoaOmKUTETFHOCTh IIMKIIA TIPH
yKa3aHHBIX IapaMeTpax peKOMEeHIyeTcs MpuHUMaTh 12-18 4 B 3aBHCHMOCTH
OT MCXO/HOTO coJiepkaHus (Topa.

13.8. IIpoexTrpoBaHe peareHTHOTO XO3SHCTBA CIEAYET OCYIIECTBISTE B
coorBerctBuE co CHull 2.04.02-84. OpueHTHpPOBOYHBIC HO3BI PEarcHTOB
PEKOMEHIYIOTCS CIEIYIOINE:

J03a KOAaryJsiHTa — CEPHOKHCIIOTO AalllOMHHHs — MO 0e3BOJHOMY
npoaykry: 3apsanas - 300-500 mr/i, paboyast - 65-130 mr/i;

J103a COJIBI [Tl HEUTpaIM3aliy IPOMBIBHBIX BOI U ocanka - 50-80 mr/i;

no3a monmuakpwiamuaa (ITAA) - 0,1—0,3 mr/m.

IIpumenenue ITAA pexoMeHayeTcs mperycMaTpuBaTh IpPU COJACPKAHUU
¢Topa B mMcxomHOM Bone cBbime 3 Mmr/a. [TAA BBogsT B koHIe paboueid
CEeKIINU KOHTAKTHOM KaMepHl.

[TapameTpbl NPOMBIBKM KOHTAKTHBIX OCBETIHTENCH (MHTEHCHBHOCTD,
MIPOIOJDKUTEIBHOCTD) IPUHUMAIOT B cooTBeTcTBIM co CHull 2.04.02-84.

O6e33apaxuBanue 00ecHTOPEHHON BOIBI IPOU3BOIAT C YIETOM MECTHBIX
YCIIOBHI U B COOTBETCTBUU ¢ 00mmMu pekomeHaanmssmu CHull 2.04.02-84.

Pe3epByap-0TCTONHNK MPOMBIBHBIX BOJ CIIEAYET PACCUUTHIBATH HA BPEMS
npeObIBaHNA UX He MeHee 2 4.

CoopyxeHusi 1 yCTpOHCTBa 10 0OpabOTKe IPOMBIBHBIX BOJ M OCajKa
npoeKTHPYIOT B cooTBeTcTBUM co CHull 2.04.02-84, npu 3TOM MOTYT OBITH
TIPUHSTHI CIIEAYIOLIHE OPUEHTUPOBOYHBIE pacyeTHBIE TapaMeTphL:

KOHLICHTpALMs TBEPAOH (pasbl yIIIOTHEHHOTO OcajKa mocie 6-8-4acoBoro
yrotaenus — 1,5-1,8 r/m;

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

14. YCTAHOBKHU THUIIA «CTPY51»
JJISA OYUCTKU ITIOBEPXHOCTHBIX U ITOJBEMHBIX BOJI

HA3HAYEHUME U OBJIACTHh IPUMEHEHUS

14.1. YcranoBku trmna «CTpys» TpeACTaBISIOT co00i HabOp 3JIEeMEHTOB
MOJTHOM 3aBOJICKOM T'OTOBHOCTH, MOHTHPYEMBIX Ha MECT€ MPHUMEHEHHS W
CEepUIHO  BBITYCKAEMBIX  OTEYECTBEHHOW  MPOMBIIUIEHHOCTRI0.  OHH
NpeIHa3HAYCHBI I OYUCTKM  (OCBETJICHHSA ©  OOCCI[BCUHMBAHHS)
MOBEPXHOCTHBIX BOJ, a TaKXe I o0e3kKene3uBaHus, 00ecHTOPUBAHUSA U
YMSTYCHUS TOJM3EMHBIX BOJ W MOTYT OBITh HCIOJIB30BaHBl  IPH
BOJIOCHAOKEHUU CEJILCKUX M MaJIOHACEIEHHLIX MECT, 0a3 OTJbIXa, BAXTOBBIX
IIOCEJIKOB H T. II.

14.2. [Ipu ucnoab30BaHUM YCTAHOBOK MCXOAHAsl BOJA JOJDKHA OTBEYATh
CJICIYIOIINM TPEOOBAHUSIM:

MIPH OYUCTKE MOBEPXHOCTHBIX BOJ MCXOTHOE COACPKAHHE B3BEUICHHBIX
Bemects — 1o 1000 mr/m, meerHocth — 1o 120 rpax. VcmomszoBanue
YCTaHOBOK JJIsl OYMCTKH BOJBI C 00Jiee BBICOKUM COJICPYKAHUEM B3BEIICHHBIX
BEIIECTB BO3MOXKHO TOJBKO MPH NPUMEHEHHH IUIaByYHUX B0J103a00pOB-
OTCTONHMKOB WJIM COOPYXEHHH W O00OpyIOBaHUs Ui NpPENBaAPUTEIBHOTO
OCBCTJICHUS BOJbI (KOBIICH, 3ampyJ]l, 3¢MJISHBIX OTCTOMHHUKOB M Jp.) M C
0oiiee BBICOKOW I[BETHOCTBIO - IpH OOOCHOBAHWH TEXHOJIOTUYCCKUMU
MU3BICKaHUSIMU;

npu o0e3KeNe3nBaHuu cojepikanne xenesa - 10-50 mr/n, cepoBogopona
- 10 2-3 Mr/n, cBOOOIHOHN YTIEKUCIOTH - 10 150 MI/i, OKUCIAEMOCTh - 110
30-40 mr/nm O,, pH > 5,8;



NpU yMSTYEHUH 00IIast )KECTKOCTh - 10 12—18 mr-ske/i, kapOoHaTHas
3KECTKOCTh - 10 8—10 MI-3KB/II;

npu obecTopuUBaHUM cojiepikaHne propa — 10 5 Mr/1, cyibdaToB — 10
350 mr/m.

ITo ocranbHBIM (M3UKO-XMMHUYECKHM IIOKa3aTeNIsiM KadyecTBO MCXOIHOU
BOJBI TODKHO cooTBeTcTBOBAaTE | OCT 2761—84.

14.3. Ilpm coBMecTHOM conepXaHWd B oOpabaTeIBacMOH BOzE
N30BITOYHBIX KOHIIGHTPAlWH COJEH JKECTKOCTH M IKeJIe3a TEXHOJOTHS
YMATYEHHS BOJBI 00eCIIeurBaeT OAHOBPEMEHHO U ee 00e3xKene3uBaHue.

14.4. Tlpu BBHINOTHEHWH YCIOBHH, YKa3aHHBIX B 1. 14.2, mpuMeHeHHe
YCTaHOBOK MO3BOJISIET MOIyYaTh BOAy, oTBedarornyio 'OCT 2874-82.

14.5. IIpou3BOIUTENBEHOCTh  CEPUITHO  BBINYCKA€MBIX  YCTAHOBOK
MPUMEHHUTETIFHO K OYMCTKE TTOBEPXHOCTHBIX BOA Q. paBHa 100, 200, 400 u

800 m’/cyT.
[Ipou3BOAUTENBHOCTE YCTaHOBOK B pexuMax YMSTUSHUS,
obe3xene3uBanus U 00ec(HTOPUBAHUS BOIBI PACCUUTHIBAIOT 10 (hopMyJie

QPHC‘{ = QTI/IH KOT b (51)

rae Ko, - k03¢ (OUIIeHT OTHOCUTENEHOTO H3MEHEHUS TPOM3BOIUTEIHHOCTH
YCTaHOBOK II0 CPAaBHEHHIO C PEKAMOM OYHCTKH TOBEPXHOCTHBIX
Box (cM. mim. 14.23.3, 14.24.6, 14.25.4).

COCTAB U TEXHOJIOTHYECKHUE CXEMbI PABOTbI
YCTAHOBOK

14.6. OcHOBHBIE DJIEMEHTHI BOJOOUYHUCTHOM YCTAaHOBKHU JJII OYUCTKHU
TIOBEPXHOCTHBIX BOJI ITPEICTABJICHEI HA UepT. 42.

14

21

UYeprt. 42. [IpuaIMTHATBHAS CXeMa pabOTHI YCTaHOBOK ThMa «CTpysi»

a - ycTaHOBKa mpom3BoauTenbHOCThI0 100 m 400 MmP/cyT; 6 - ycraHOBKa
npousBoauTensHocThi0 200 1 800 M3/cyT; 1 - Hacoc mopayd BOXBI, 2 -
cerdatelii GuibTp; 3 - cMecuTenbHas auadparma; 4 - BBOA KOAryJjsaHTa; 5 -
0JI0K KoaryJaupoBaHus; 6 - 00K o0e33apakuBaHusl; 7 - HACOCHI-J03aTOPBI; 8
- OmeparyoHHas 3aJaBWkkKa, 9 - orcrodHuku; 10 - ¢wieTper;, 11 - BBOX
xJioppearenTa; 12 - BojmoHamopHas OamHs; 13 - mpoMbiBHOW otcek; 14 -
ojjaga BOJIbI IIOTPEOUTEIISIM

14.7. Cxema pabOTHI YCTAHOBKH B PEKUME OUYNCTKH ITOBEPXHOCTHBIX BOJI
crenytomas. McxomHas Boja 3abupaercss W3 BOJOWCTOYHHKA HACOCAMH H
moaeTcss Ha yCTAaHOBKY. PacTBop koarymsHTa B TpeOyeMmbIX no3ax (Iph
paboTe B pEarecHTHOM pEXHME), BHIODaHHBIX Ha OCHOBAHWM MPOOHBIX
71a00pATOPHBIX HCIBITAHWIA, BBOIUTCS BO BCACHIBAIOIIMN WM HAIOPHBIMA



narpyook Hacoca. O0e33apaKUBaIONIMN PACTBOP XJIOppEareHTa BBOJUTCS B
(UIBTPOBAHHYIO BOJY, & IPH HEOOXOMMOCTH — TaK)K€ M B HCXOJIHYIO BOAY.
CwMereHne peareHToB ¢ 00pabaThIBaeMOM BOJOH CIIEAYET OCYIIECTBIATh
HETIOCPEJICTBEHHO B HAcoce WM B HAIOPHOM TPyOONpOBOJAE 10 KaMephl
xJyonbeoOpazoBanus. s 3ajepikaHusi KPYHHBIX IUTABAIONIMX IIpUMeEced
Iocyie Hacoca ycTaHaBiuBaeTcs rpyobrid ¢unetp. [Ipoiias rpyOsrit ¢pumbtp,
BOJa IIOCTYHAaeT B KaMepy XJIONbeoOpa3oBaHHs, B KOTOPOH IOCNE BBOJA
KOAryJIsiHTa 00pa3yroTCs XJIOIbS THApPAaTa OKHCH AJIFOMUHUS C H3BICYEHHBIMH
U3 BOABI B3BEIICHHBIMH M KOJUIOMZHBIMH 4acTuimamu. OOpasoBaBiinecs B
KaMmepe XJIOIbsl HeOCPEACTBEHHO MOCTYNAIOT B OTCTONHUK. I1py IBIOKEHHH
BOJIbI B OTCTOHHHUKE B TPyOax U MEXTPYOHOM €ro MPOCTPAHCTBE MPOUCXOIAT
BBINIIAaHME B3BECH W WHTEHCHBHOE ee ocBeryieHne. OJHOBpEeMEHHO
MIPOM3BOAUT CHOJI3aHUE YACTH OCAJIKa B KAMEPY XJIOIbe0Opa30BaHMUsL.

OTcroeHHass BOAa C OCTATOYHOW MYTHOCTBHIO MPOXOIWT (QUIBTP, B
KOTOPOM IPOUCXOIIUT €€ OKOHYATeNIbHAsl OYHCTKA.

[poiina ¢wieTp, BOJa MOA OCTATOYHBIM HAIOPOM IOCTYNaeT B Oak
BOJOHANIOPHO} OalllHH, OTKyJa HANPaBISETCS B 3aBUCUMOCTH OT YCJIOBHH B
BOJOIPOBOAHYIO CETh, B pPe3epByap HJIM K HACOCHOW CTAaHLMH (BTOPOTO
momgkema). B HamopHOW OamHe mpemycMmarpuBaeTcsi OTOOp BOABI Ha
IPOMBIBKY € OOECIeYeHHeM TapaHTHPOBAaHHOrO 3amaca. [l ynameHus
HAKAIUIMBAIOIMXCA B YCTAHOBKE 3arps3HEHHMI IpelycMOTpeHa ee
nepuoau4ecKkas npombiBka. [Ipu 3ToM npombIBHAs BoJa U3 OallHy, ITOCTYIas
Ha (DUIIBTP CHU3Y BBEPX, PACHIUPSET €ro QUIBTPYIONIYIO 3arpy3Ky, BBIHOCS
HaKOMMBIIKMECS 3a (WIBTPOLMKI 3arps3HEHUs, a 3areM IOCTynaeT B
OTCTOMHUK M CMBIBA€T HAKOITMBILIHICS B HEM OCaJIOK.

O6opynoBanne It KOAryJaupOBaHUs BOJBI BKIIOYACT JABYXCEKIIMOHHBII
0aK C TEpPeHOCHON JIIEKTPOMEINAIKOW M HAcoC-03aTOp ISl BBEICHHUS
pactBopa peareHta. s o0e33apa’kMBaHUs HCIIOJIB3YIOTCS SJIEKTPOJIM3HbIE
ycranoBkn OH-1 wmmm OH-5. [lpm WX OTCYTCTBHH OCYIIECTBISIOTCS
NPUTOTOBJICHUE M JO3MPOBAHHE XJIOPPEArcHTOB — THIIOXJIOPHTA KabLHs
WJIM XJIOPHOW U3BECTHU.

14.8. OCHOBHBIMH OTJIMYMTENBHBIMUA JJIEMEHTAMH YCTAHOBOK JUIS
OYHUCTKH MOJI3EMHBIX BOJ (UepT. 43) ABIAIOTCSA MPOMEXYTOUHBIIN Gak-aspaTop
(razootaenurens) W ONOK JUIS NPUTOTOBJIICHUS ILIEJIOYHBIX PEareHTOB (IIpU
YMATYCHUH W O0E3KeNe3MBaHUM BOABI). B  psne cioydaeB MOXeT
noTpeboBaTbcs Oosiee IPOU3BOAUTEIBHOE JO3UPOBOYHOE O0OOpPYIOBAHUE.
Kpome Toro, mpu ompemeneHHbIX YCIOBHSAX Uil 00€33apaXKMBaHMS BOJBI
BMECTO XJIOPPEAareéHTOB MOTYT OBITh HCIIOJB30BAaHBI OaKTEpUIMIHbIC
ycTaHoBKH (cM. 1. 14.13) .
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UYepr. 43. [IpuanmnmangeHas cxema odecdropuBaHms, 00e3KeIe3nBaHMs
W yMSITYEHHS BOJBI HA yCTaHOBKax Trmna «CTpys»

1 - Bomo3abop; 2 - a’parmoHHbIN 0aKk; 3 - OJOK MOAIIeNaYnBaHusI BOAKL; 4 -
OJIOK KOaryJaupoBaHUsI BOJbI; 5 - HACOCBI-I03aTOPBI; 6 - HACOC HCXOAHOU
BOIBI, 7 - TOHKOCIIOMHBIA OTCTOWHHUK; 8 - CKOpBIA (uibTp; 9 - Oaku
o0e33apakuBaHus BOIbI XjoppeareHToM; 10 - 610K 00e33apakMBaHUsA BOIBI
Ha OakTepuIMIHOM ammapare; 11 - BomoHanopHas Oarss; 12 - mogada BOIbI
MOTPEOUTENAM

14.9. Cxema pabOTBl YCTAaHOBKA B PEKUME O0C3KCIC3UBAHUS BOJIBI
crenyromas. VcxomHas Boja, MOCTymamomas OT CKBaKHH, 00OTaIaercs
KHCJIOPOJIOM C ITOMOIIBIO Pa3OphI3TUBAHUS €€ Yepe3 HACAIKy C OTpakaTeleM
B adpalioHHOM Oake, Te MPOUCXOANT TaKKe YaCTHYHOE BBIACICHUE U3 Hee
YIJIEKUCIIOTHl U JIPYTHX PAaCTBOPEHHBIX Ia30B. 3aTeM BOJAY C IOMOIIBIO
HACOCOB ITOJIAI0T HAa OCHOBHBIE TEXHOJIIOTHUYECKNE COOPYKEHNS YCTAHOBKH —
TOHKOCJIOMHBI  TpyOYaThlii OTCTOWHHK CO  BCTPOCHHOW  KaMepoi
XJIOTIbeoOpa30BaHUs M CKOPBIA 3epHUCTHIN (uibTp. [lepen oTcToHHKOM B
BOJly C MOMOIIBI0 HACOCOB-03aTOPOB JIO3UPYIOT PACTBOP HIIM CYCHEH3HIO
IIEJIOYHOTO peareHra (M3BeCTH WM cofpl). B kamepe xionbeoOpa3oBaHHA
BOJa  IMPOXOOUT  uepe3  OOpas3yloIIWics  CJIOH  XJIONMBEBHIHOTO
BBICOKOKOHILIEHTPHPOBAHHOTO OCaJIKa TUAPOOKHUCH Kese3a, KOTOPhIi co3aaer
XOpOIIME YCIOBHUA JUISI €€ OCBETICHHS B TOHKOCJIOWHBIX 3JIEMEHTaX
oTcToifHnKa. OKOHYaTeIbHAs! OYHNCTKA BOJIBI IIPOMCXOINUT B CKOPOM (HIIBTPE,
T10cJIe KOTOPOTO OHA ITOCTYIAeT B 0aK BOJOHATIOPHON OarrHH.

14.10. IIpn ymsrdeHun BOIy Takke HEOOXOIMMO ITOJBEPTaTh a’pamnui
JUTSL BBIZICTICHUS YTIICKHUCIIOTHL U APYTHX PAacTBOPEHHBIX ra30B. 3aTeM B Hee
IO0ABISTIOT HEOOXOAMMOE KOJIMYECTBO IIENIOYHBIX PEareHTOB (M3BECTH WA
COJIBL, @ B psifie ciTydaeB — 00a peareHTa 0THOBPEMEHHO) .

B kamepe xjombeoOpa3oBaHHsS OTCTOMHHMKA MPOUCXOMUT IPOIIECC
oOpa3oBaHUs KapOOHAaTa KalblMsi M TUIPOOKHCH MarHus. Brinenenue
OCHOBHOTO KOJMYECTBa oOpasylolneiics TBepaod (a3pl 3THX cojel
OCYILECTBIIIETCSI B  TOHKOCIOWHOM OTCTOMHMKE, a OKOHUYaTeJIbHOe
OCBETJICHHE BOJIbI IIPOUCXOJIHT B IIECYAHOM (HIIBTPE.

14.11. [Ins noxmenaunBanusi BOAbI (MpH ee 00e3kKeJIe3MBaHUU H
YMATYCHHUH) CIIEAYEeT B IEPBYIO OuYepeib NPHUMEHSTH H3BECTh B BHE
MTOPOIIKOOOPAa3HOTO HETAIIEHOTO TPOAYKTa (IMYIIOHKH) WM TalleHylo
W3BECTb B BHAE TOTOBOTO M3BECTKOBOTO MOJIOKa WM TecTa. Kak
WCKJIIOYEHUE, IIPU COOTBETCTBYIOUIEM TEXHOJIOTHYECKOM U TEXHHKO-
9KOHOMHYECKOM OOOCHOBaHMH U TOJIIENAYNBAHMASA BOJBI MOXET OBITH
UCIIONIb30BaHA coAa. B cioydyae mNpuUMEHEHMs TallleHOro TPOAyKTa B
pEareHTHOM XO035ICTBE CledyeT IpelycMaTpuBaTh 0aku MOKPOTO XpaHEHHs
C YCTpOIHCTBOM AJsl NEpeMELIMBaHHs CYCIIEH3UMH C)XKaTbIM BO3IyXOM. B
Ka4yeCcTBE pAacXOJHbIX OaKkoB CJEIyeT HCIIONIb30BaTh OaKku pEeareHTOB C
CHUCTEMOH IepeMelIMBaHMsl CKaTbiM BO3JIYXOM, C  HCIOJIb30BaHUEM
PELMPKYIISIIMOHHOTO Hacoca WM CTaHJapTHhIE MPOMBIIUICHHBIE Oaku (c
MEXaHWYEeCKUM  WJIM  THApPAaBIMYECKMM  IepememmBanueM). s
NepeKauyMBaHUsl M3BECTKOBOTO IPOAYKTa W3 0OakOB MOKPOTO XpaHEHHS B
pacxonHble 0akH cieqyeT IPUMEHSTDH ClienHalIbHbIE HACOCHI YISl CyCIICH3HH.



I[Ipy  ucnonb30BaHWMM ~ HETalmIeHOW  KOMOBOW ~ HM3BECTH  CIIEAYET
npeyCMaTpUBaTh CTAaHAAPTHHIC CEPHIHO HW3rOTOBJICHHBIC MEXaHUYCCKHE
M3BECTETACUTEN WM MIAPOBBIC METBHHIEI. PEeKOMEHIyeTCsl HCITOB30BaTh
MOKPEIA TIOMOJ M3BECTH, 00CCIICUMBAIOIINI KPYITHOCTh YaCTHI[ H3BECTH IO
0,03-0,04 MM, Ipu 3TOM TOTOBOE M3BECTKOBOE MOJIOKO HEOOXOIUMO CIIMBAThH
B 0Oakm MOKporo XxpaHeHus. llpm cCoOOTBeTCTByIOIIEM OOOCHOBaHHU
JIOITyCKAeTCsl TMPUHUMATh CXEMYy MJIS TIONyYeHHs HW3BECTKOBOIO MOJIOKAa B
caTypaTopax JABOHHOTO HACHIIICHUS.

Ilomauy Bo3myxa IS TEpeMENINBAHUS PEKOMEHAYETCS OCYLIECTBISTH C
MMOMOIIBI0O KOMIAKTHBIX KoMmmpeccopoB Tuma CO, 000pyZoBaHHBIX
COOTBETCTBYIOIIMMH PECHBEPAMH.

Jlo3upoBaHue ILENOYHBIX PEareHTOB CIEAyeT OCYLIECTBIISITH HACOCAMH-
nozatopamu  Thna HJI wiam ¢ MOMOIIBIO TNPOTOYHOIO JI03MPOBAHHMS
LEHTPOOEKHBIM HACOCOM 1 0aYKOM IOCTOSIHHOTO YPOBHSI.

14.12. Tlpu oOecdropuBaHnyM BoJa W3 CKBAXHH IIOCTYIIaeT B
MIPOMEKYTOYHBIA a’paIlMOHHBIN 0ak, HEOOXOAWMBIA B JaHHOM CITydae JUIs
MIPEeIOTBPAIICHUS BO3MOKHON (DIOTAIIMK PAaCTBOPEHHBIX T'a30B B OTCTOMHHKE
YCTaHOBKH. JTOT Oak SBISCTCSA TaKKe PETyTUPYIOMIEH €MKOCThIO MEXIy
MMOJ3eMHBIM  BOZ03a00poM W yCTaHOBKOW. Boma w3 0Oaka 3a0mpaercs
HacocaMHl YCTaHOBKM M 00pabaThiBaeTCs KOAryJsHTOM - CEPHOKHCIIBIM
alfoMuHUEeM, 00jamaromuM  (QTOPCEICKTHBHBIME  cBoiicTBamu  (rop
copOHUpyeTcs Ha MOBEPXHOCTH OCAJIKa COJICH alFOMUHHUS, BBIIEISIOMINXCS U3
BOJIBI IIPH KOATYJISIIHN ).

Jns  UHTCHCU(HKAIMKA  BBIICICHUS  OCaJKa IMPH  IOBBIIICHHOM
comepxkanuu  ¢ropa B BoAe (cBbime 3—3,5 MI/I) HEOOXOIUMO
JIOTIOTHUTEIHHO BBOJUTH B BOIY (hIOKYISTHT — monuakpriamu (ITAA).

OcBeTnieHWEe BOABI, KaKk W B TPSABAYINNX CIyYasX, CIEIyeT
OCYILIECTBIIATH B TPYyOYaTOM OTCTOHHHKE U (PHIBTPE.

[IpuroroBneHne pacTBopa KOaryisiHTa HE WMEET MPHUHIUITHATBHBIX
pa3IMuuii IO CPaBHEHUIO C IPUHATHIM PEXUMOM pabOThl yCTAaHOBKH IS
OYHUCTKH MTOBEPXHOCTHBIX BOJ.

14.13. OGe33apakuBaHME TOI3EMHBIX BOJ OCYIIECTBISIOT WIH B
OaKTepHLIMIHON YCTaHOBKE, WIIM C UCIHOJIH30BAHUEM XJIOppEareHToB. Meron
o0e33apakuBaHusl JTOJDKEH OBITh BBIOPAH C yYETOM MECTHBIX YCJIOBHHA H
COTJIaCOBAaH C MECTHBIMH OpraHaMH CaHUTApPHOTO HaJ30pa.

OCOBEHHOCTH PASMEUIEHUSA U ITIPUBA3KU

14.14. OcobeHHOCTH pa3MENIeHHUs ¥ TIPUBA3KH YCTAHOBKHU ONPEIEISIOTCS
pacrioyio)kKeHHEeM HCTOYHHMKA BOJIOCHAO)KEHMsS, BOJOHANOpPHON OalmHu
YCTQaHOBKH, a Takke BO3MOXKHOCTBHIO HCIOJB30BaHUS TEXHUYECKOTO
BOZOMIPOBOJA M BEIMYMHON KONeOaHWH YpOBHEH BOIBI B MOBEPXHOCTHOM
BOOMCTOUHHMKE. Hipke paccMOTpeHsl Hamboiee XapakTepHBIC CIydan
TIPUBSI30K.

14.15. B cmyudae, Korja YycTaHOBKa U BOJOHANOpHas OamrHs
pacmonaraloTcs B HENOCPEACTBEHHOW OymM3ocTH K BOmo3abopy (mpu
aMIUINTyJe KoyieOaHUS YPOBHSA BOIBI B IIOBEPXHOCTHOM BOJOMCTOYHHKE
MeHee 6 M), YCTaHOBKY U HacoChl IIEPBOrO MOABEMA CIEAyET pa3MelaTh Ha
IUIOIIAAKe WM B OJHOM 3JaHUM. JIONOJHUTENBbHO  HEOOXOJUMO
MIpeAyCMaTPUBATh BOIOIIPHEMHBIE YCTPOWUCTBA M BCACHIBAIOIINE JIMHUH.

BcacpiBaronie  TMHUM  MOTYT  OBITH  3aMEHEHBI  CaMOTEYHBIMH,
TIOJBOSIIIMMHU 00pabaThIBaEMy0 BOJY B CHEIMAILHBIA IPHEMHBIN KOJIOEL
(xamepy), OTKyza Boza 3a0HUpaeTcsi HaCOCaM1 BOAOOYHCTHON YCTaHOBKH.

14.16. B Tex ciyuasx, KOTJa YCTaHOBKAa W BOJOHANOpHAs OamrHs
yAameHsl OT Bomo3abopa Ha 3HAYWTENFHOE pPACCTOSHHWE, a aMIDIMTYZAa
KoJie0aHus TOPU30HTa BOABI B IIOBEPXHOCTHOM BOJOHMCTOYHHMKE MeHee 6 M,
HAacocbl, KOMIUIEKTyeMbIE C YCTAHOBKOM, MOXXHO YCTaHaBIUBaTb B
OTZENIBHOM IIOMELICHHH, PACHOJIOKEHHOM BOIM3HM BOJOMCTOYHHKA. Jljis
OYKCTKHU TIOBEPXHOCTHBIE BOJIBI MOJOUPAIOTCS U3 YCIOBUS 00ECHEYEHUS MX
[OJIa4y Yepe3 BOAOOUHCTHYIO YCTAaHOBKY HEIIOCPEACTBEHHO B OAIIHIO.

Bo3MOXHO pa3MmelleHHe peareHTHOro OJI0Ka B IOMEILIEHHAX HACOCHOH
CTaHIIMU WJIH PSZOM C BOZOOUYNCTHON YCTaHOBKOM.

14.17. Ecnu MecTHBIE yCIIOBUSI HE MO3BOJIAIOT 00ECIIEYNTh HOPMAIBHYIO
paboTy BOJONPOBO/IA B CBSI3M C HEIOCTATOYHBIM HAIOPOM HACOCOB IIEPBOTO



NOABEMa, HACOChl YCTaHOBKM MOTYT pa0OTaTh Ha JIOMOJHHUTEIBHYIO
NOAKAaYKY (JUIS OYMCTKH TOA3EMHBIX BOJ] 3TO 00s3aTENBEHO BO BCEX CIIydasx),
OTPaHWYMB €€ JI0 CyMMapHOTO JABJIECHHS Iepes YCTaHOBKOW Tuma «CTpysp»
1o 0,3 MIla.

14.18. Ilpn ammuuryne KomebGaHWH TOPU30HTA BOZIBI B NOBEPXHOCTHOM
BOJIONCTOYHHKE, TPEBBIMIAIONIEH 6 M, M COAEpP)KaHUN B3BCIICHHBIX BEIECTB
MeHee 150 MI/m peKoMEeHIyeTcsl HCIOIb30BAaHWE IIOTPYKHBIX HACOCOB.
Bono3abopHele coopyxeHus OyoyT MMETh NPH 3TOM CIEIYIOIIHH COCTaB:
OT0JIOBOK, CAMOTEUHBIH TPyOOIPOBO, BOJOIPUEMHBIH KOJOELl, IOIPY>KHbIE
HaCOCBI.

14.19. Ilpym HanuyMM HA MECTE CYIIECTBYIOIIETO TEXHHYECKOTO WIIH
TIOJIMBOYHOTO BOJIOIPOBO/IA 11€71€CO00Pa3HO B MEPBYIO OYEPEab PacCMOTPETh
BO3MOXKHOCTH IPUCOEIMHEHUs] YCTaHOBOK HEINOCPEACTBEHHO K Hemy. B
TaKUX CIy4dasX MOXKHO HCIOJNB30BaTh Kak HANoOp TEXHHYECKOTO
BOJIONIPOBOAIA, TAaK M YyCTpauBaTh IPOMEKYTOYHBIH MPHUEMHBIN KOJIOJEIL,
pe3epByap wim Kamepy. B mepBoM ciydae HAcOCHl yCTaHOBKM MOKHO M HE
WCTIONIB30BaTh MPU JOCTATOYHOM IS TOJAYd B BOJOIPOBOAHYIO OAIIHIO
JAaBICHWM  YKa3aHHOTO  TEXHHYECKOTO  BOAONpOBOja. IIpuMeHeHme
paccMaTpuBaeMOM BBINIE CXEMBI BO3MOXKHO JIMIIb NPH YCIOBHH ITOIYYCHHS
paspellieHUs] OpraHOB CaHUTAapHOTO HAaJ30pa, COOTBETCTBUS HCTOYHHKA
HCXOJHOM TEXHUYECKOH BOABI JEHCTBYIOIIMM HOPMaM HAa HCTOYHUKU
XO3SMCTBEHHO-IUTHEBOI0  BOJOCHAOKEHMS, a  Takke  oOecleyeHus
COOTBETCTBYIOIINX 30H CAHUTAPHOU OXPaHBI.

14.20. Ecnu BojoHamopHasi OamiHs pacIiojoKeHa Ha 3HAYUTEIILHOM
pacCTOsSHUM OT BOJOOYUCTHOM YCTaHOBKH, PEKOMEHJYETCs yCTaHaBJIHMBAaTb
pSAZOM CO 3JaHWEM YCTaHOBKHM TIPOMBIBHOM 0ak COOTBETCTBYIOIIEH
BMECTUMOCTH (HAIpHMeEp, BOAOHAMIOPHYIO OAIIHIO 3aBOJICKOTO N3TOTOBJICHHS
tua  PoxnoBckoro). [lpm  orcyTcTBUM Ha  00BEKTaX  yKa3aHHBIX
BOJIOHATIOPHBIX OAlllCH CIIEIHMAIBHBIE MPOMBIBHBIE 0AKH YCTAaHOBOK MOTYT
OBITh M3rOTOBJIEHBI B COOTBETCTBUM C TEXHWYECKOW JOKyMEHTaIMeH
I'mnpoxoMMyHBOAOKaHAA.

[Ipn WcHoNb30BaHMM YyKa3aHHBIX OAaKoOB OYMIIEHHAs BOJA IIOCTYIAeT
TPAaH3UTOM OT HHMX JHOO B BOJOHAIIOPHYIO OAIIHIO BOJONPOBOAA, JTHOO B
pe3epByap MM HNPUEMHBIH KOJIOJEN HACOCHOW CTaHIMM BTOPOTO TOABbEMA.
Bricota OamieHn nomkHa ObiTh He MeHee 10-12 m. [Ipu BeicoTe Gomee 15 M
pacxox BOABI AJsl IPOMBIBKU YCTAHOBOK PETYJIHPYIOT CTEHNEHBIO OTKPBITHS
ec ONepanroHHOM 3aaBIDKKU. [l OoJblel HaJlEKHOCTH B ATHX CIIydasx
PEKOMEHIyeTCs] YCTaHaBIUBATh CIIELUAIBHYIO 3aJJBIDKKY MEXAY YCTaHOBKOM
1 OarHe W peryaupoBaTh CTENICHb MOCTOSHHOTO OTKPHITHS Ha TpeOyeMble
nmapamMeTpel TPOMBIBKM. BO3MOXKHa Takke YCTaHOBKa auadyparmel,
PACCYNTAHHOW Ha OCTATOYHBIA HAIOpP IPH MPOMBIBKE, PaBHEIA He Oomee 15
M.

14.21. EMKoCTH BOAOHANOPHBIX OamieH JODKHBI OBITH paCCUMTAHBI Kak
Ha PEryJupyIOIIMii, TaKk ¥ Ha MPOMBIBHON 00BeM. Perynmpyrommuii oobem
ompeenseTcs KOHKPETHBIMU YCJIOBUSAMHU PaOOTHI CUCTEMBI BOAOCHAOKEHHS.
T[IpOMBIBHOIT 06BEM PACCUHTHIBACTCA HA OJHY MPOMBIBKY YCTAHOBKH: 5 M -
JUI YCTAHOBOK TPOM3BOAMTEIbHOCTEIO 100 1 200 M/cyT, 16 M* - 400-800
M'/cyT (B pacueTe Ha YC/IOBHS OYHCTKM MOBEPXHOCTHBIX BOJ). IIpH 3TOM
KOHCTPYKIMSl y37a IIOJBOAA BOJBI OT YCTAaHOBKM K OallHe JOJDKHA
obecrieunBaTh MOCTOSIHHOE COXpaHEeHHe TpeOyeMOoro MPOMBIBHOTO 00beMa.

14.22. B Tex ciydasix, KOra yCTaHOBKH HAaxXOASTCA B AKCILTyaTalllH
TOIBKO B TIEPHOJ IUIIOCOBBIX TEMIIEPATyp, WX MOXKHO pa3MeliaTth HE B
MTOMEIEHNH, a HEIOCPEACTBEHHO Ha OTKPBITHIX Iuromiagkax. [Ipm stom
MOT'YT OBITh BBIIIOJIHEHBI TOJIBKO JIETKOE OIpa’kACHHUE U HaBeC.

BbIBOP OCHOBHbBIX TEXHOJOI'MYECKHUX ITAPAMETPOB
PABOTHI YCTAHOBOK JJIA OYUCTKHA NOA3EMHBIX BOJ{

14.23. OGe3xene3nBaHne BOJBIL:

14.23.1. OxucneHue ’xenes3a, HAXOAALIETOCAd B BOJE, OCYIIECTBISIOT
KHCIIOPOIOM BO3[yXa IpU M3JIMBE €€ U3 HacaJKu dYepe3 OTpaxarenb B
MIPOMEXKYTOYHBIA adparMoHHBIN 0ak. CKOPOCTh BBIXOJa BOJBI U3 HACAJKH —
1,5-2 ™/c. Paccrosame ot Hacamku mo ortpaxkarens — 0,2-0,3 M, or
OTpakaTels 0 YpoBHs Boasl B Oake — 0,7-1,0 M. Bpemst mpeOsIBaHUS BOIBI



B Oake — 0,5-1 muH. bak cHa0GXalOT KOMMYHHUKALMSIMH MOJIa4d U OTBOJA
HCXOAHOM BOBI, epenuBa U onopoxHeHus. ConepixaHue KUCIOPoaa B BOJE
TI0CIIE adpalliy J0JDKHO COCTaBISATh HE MeHee 5S—8 M/l

14.23.2. TpeOyeMmyro 103y HIETOYHOTO pearcHTa MpH 00e3Kele3UBAHUH
BOJIBI ONPENENSIIOT NPOOHBIM IIyTEM C IOMOLIBIO TEXHOJOTMYECKOTO
aHanmm3a. YKazaHHas 11032 COOTBETCTBYeT 3HaueHUsM pH obOpaboranHON
BOJIBL

[Ipr HEBO3MOXXHOCTH TPOBEACHHS TEXHOJIOTMYECKHX W3BICKAaHWH Ha
MEeCTax PEeKOMEHAYeTCs HCIIO0Ib30BaTh OPHEHTUPOBOYHBIE JaHHbIE Taom. 18.

Tabnuma 18
pH ucxomHO# BOOBI Meunee 6,0 6,0-6,2 6,2-6,4 Cs. 6,4
Jo3a menoyHoro peareHra, 3,0-4,0 2,5-3,0 2,0-2,5 1,5-2,0
Mr-3k8/71 (o CaO uu mo
N32CO3)
14.23.3. BpiOOp TNPOM3BOAWUTENFHOCTH  YCTAaHOBKM  3aBHCHT  OT

mokazarejieil KadecTBa HMCXOJHON BOBI, THUIA MPUMEHSICMOTO IIEIIOYHOrO
peareHTa (M3BECTh WJIM COJIa) U OCOOCHHOCTEH 3KCIUIyaTallud YCTaHOBKH.
[Ipon3BOAUTEILHOCTS YCTAHOBKU CIICAYCET OMPEACTATh C YYETOM JaHHBIX
Tabi. 19.

Tab6muma 19
HcxonHast KOHIIEHTpAIIMS KeJie3a B BOJAE, MI/JT
pH ucxon-

HOW BOJIBI 10 10-20 20-30 30-40 cB. 40
6,0 1,0-1,15 | 0810 | 07-095 | 06509 | 0,60-0,75
6,1-6,2 1,15-13 | 0,9-1,15 | 081,05 | 07-1,0 | 0,65-0,85
6,2-6,4 12-1,4 1,0-1,2 0,9-1,2 0,8-1,1 | 0,75-0,95

6.4 13-1,5 12-14 1,05-1,3 | 0,95-125 | 009-1,1

IIpuwmeddanue Hwkaue 3HaueHUS KOIPPUIMEHTOB M3MEHEHUS
MPOU3BOANTENEHOCTH YCTaHOBOK HEOOXOOMMO TPUHUMATH UL OoJiee
BBICOKMX KOHIIGHTpAIMi jKele3a B BOJC, NPH HCIOJIb30BAHHU B KauecTBE
peareHToB KalbLMHUPOBAHHOW COIBI M MEKIPOMBIBOYHOM LUKJIE PabOTHI
YCTaHOBKH HE MeHee 24 |.

14.23.4. TonmmHy cnos mecyaHoi 3arpy3Kd peKOMEHAYEeTCS MPUHUMATh
paBHo# 1,5-1,8 ™M; xkpymHocTh 3epeH 3arpy3ku  0,6-2,0 MM 1npu
skBuBajieHTHOM auamerpe 0,8-0,9 MM u KO3 HIHEHTE HEOTHOPOIHOCTH
2,0-3,0.

[TapameTpbl TPOMBIBKM, HWHTEHCUBHOCTb M  IPOJOJDKUTEIHLHOCTH
TIPUHUMAIOTCSl TAKUMH K€, KaK JUI YCTaHOBOK, IPUMEHSEMBIX UISi OUUCTKU
TTOBEPXHOCTHBIX BO/I.

14.24. YMAruyeHue BOIbI:

14.24.1. Ompenenenre HeOOXOIMMBIX 03 IIEIOYHBIX PEareHTOB CIEAyeT
MIPOM3BOANTH B COOTBETCTBHM C KadecTBOM 00pabaTeiBaeMoOil BOIBI, B
3aBUCHMOCTH OT COOTHOLICHUSI MEXKAY OCHOBHBIMM KOMIIOHEHTaMHU
KECTKOCTH M XapaKTepHCTUKOH ee cojJeBoro cocrasa. llemecooOpasHo
MIPEABAPUTEILHO COCTaBUTh MOHHYIO JHMarpaMMy T'MIIOTETHYECKOI'O COCTaBa
OCHOBHBIX COJICH, HAXOSIIUXCS B BOJIC.

Jns oOneryeHusi BBINOJHEHHMsT pacueToB Ha 4YepT. 44 mnpuBeaeHbI
JriarpaMMBbl XapakTEPHBIX THIIOB JKECTKUX BOA. JlmarpaMMbl XapakTepu3yroT
BOJBI, COJEpXKalllie KaK KaJbLHUEeBYI0, TaK W MAarHUEBYIO >KECTKOCTb
OMKapOOHATHOTO M CyJb()ATHO-XJIOPHIHOTO THUIIOB, YMSATYCHHE KOTOPBIX
TpeOyeT npoBeIeHHS JeKapOOHM3AINY MITH H3BECTKOBO-COIOBOIM 00pabOTKH.
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Uepr. 44. XapakTepHble IUarpaMMbl HOHHOTO COCTaBa MOJA3EMHBIX BOJI
MOBBILLIEHHOM KECTKOCTH

a - yHaJICHHE KaIlbIUCBOH JKECTKOCTH KapOoHHW3ammel; 0 - yJalcHue
KaIbIIMEBON W MarHUeBOM JKECTKOCTEH KapOoHM3amueil; B - yIalicHHe
KaJIbIIMEBOI KECTKOCTH H3BECTKOBO-COJOBOM 00pabOTKOM; T - yHaleHHe
KaJIbIIEBOI W MarHUEeBOH JKECTKOCTEH M3BECTKOBO-COIOBOM 00paboTKOI

14.24.2. 13 BoaBI yoansieTcst TOIBKO KapOOHAaTHAS KalbIHEeBast KECTKOCTD
(uept. 44, a), onpenensiemas 1o popmye

K, — [Ca*'] < K, > K, — Ky, (51)

rne K,;, XK, XK - Tpebyemas (cTaHmapTHas A KOMMYHAaJIBHOTO
BOJIOCHAOXKEHHsI), OoOmas M KapOOHATHAs >KECTKOCTH
HCXOHOM BOBI, MI-OKB/IT;
[Ca®'] - mcxoaHAs KOHIIEHTPALMS HOHOB KAIBIIHS, MI-3KB/TL.
Heobxomumast nmosa wussectu I, mo CaO, Mr-ske/J, OIpeaessaeTcs
CTEXUOMETPUIECKOH 3aBHCUMOCTBIO

M = [COx] + K, =K, (52)

rre [CO;] - xoHIEeHTpanusi cBOOOTHOI yTIIEKHUCTIOTHI, MI-3KB/JI.

[lpn ymaneHun w3 BOXBI HE TOJIBKO KalbIHEBOW, HO W YacTHYHO
MarHueBoi KapOOHaTHOW >kecTkocTH (uept. 44, 0) mO3y W3BECTH I
JeKapOOHU3AINH OTIPEIEIIAIOT IO (POPMYITaM:

K, — [Ca*']> K, > K, — K, ; (53)
J, = [CO,] +2 (K, — K,) - [Ca*']. (54)

14.24.3. TIpn HEOOXOMUMOCTH YHaJCHUS HE TOIBKO KapOOHATHOU, HO H
HeKkapOOHATHON KECTKOCTH HEOOXOAWMO TIPOWU3BOAUTE OOPaOOTKY BOIBI
OJTHOBPEMEHHO M3BECTBIO U COIOM.



B cimywae, ecmu TpeOyercd yOaauThb M3 BOIBI TOJIBKO KaJIBIUEBYIO
KECTKOCTH (uepT. 44, B), XapaKTepH3yeMyI0 COOTHOLIIEHUEM

K, — [Ca® ] < K, < K, — K, (55)

pacyeT 403 pCarcHTOB MPOU3BOAUTCA 11O (bOpMYJ'IaMZ
I, =[CO,]+ K, ; (56)
e =K, - K - K, , (57)

rae /. — 103a KanpIuHIpOBaHHOM cofbl 10 Na, CO;, Mr-3KB/II.

14.24.4. Tlpu ynaneHuun U3 BOJBl KaK KaJbLIMEBOH, TaK M YacCTHYHO
MarHueBoi KapOOHaTHOW ¥ HekapOOHAaTHOW jkecTkocTeil (uepr. 44 1),
COOTBETCTBYOIINX COOTHOIICHHIO

K, — [Ca*']> K, <K, — Ky, (58)

JIO3BI IEJIOYHBIX PEareHTOB OMPEIEIISIOT 110 POPMYIIaM:
T, =[CO,] +2 (K, - XK;) - [Ca’] ; (59)
M= 0K, — K —K,) (60)

14.24.5. B Tex cimydasx, korga TpeOyeTcs MOHHU3HUTH JKECTKOCTH BOJIBI
Oosiee yeM Ha 6—8 Mr-9KB/J (COOTBETCTBEHHO TPH H3BECTKOBO-COJOBOW U
H3BECTKOBOH 00paboTKe), PEKOMEHAYeTCs MpeIBapUTENbHO IIPOU3BECTH
npoOHOE yMAT4YEeHHE B JIaAOOPAaTOPHBIX YCIOBHAX C LIENbIO0 KOPPEKTHPOBKH
3HaueHnii pH oOpaGoranHoit Bonwl. Ecnu Benmumna pH BOABI NpEeBBICHT
TpeOOBaHUsl AEHCTBYIOIIETO CTaHJApTa C YYETOM MECTHBIX YCIOBHHA H
PEKOMEHJaLMi CaHUTApHBIX OPraHOB, CIIEAYET HPOU3BECTH MOIKHCICHUE
BOJIBI.

Pacuer 10361 KUCTOTHI [, MI/JI, TPOM3BOAAT 110 hopMyIte

100el1]
Hig =——2 . (61)
rI€e € - DKBUBAJIEHTHRIN Bec KUCIOTHL: it H,SOy4 - 49 mr/n, s HC1 - 36,5

MI/IL;

[, — 1IeNOYHOCTh UCXOIHOM BOAIBI IO (hpeHoNn(TaTenHy, MIr-oKB/1I;

S - comep:kaHue B TEXHUUYECKOU KHUCIOTe uuctoro npoaykra H,SO, nnm
HC1,%.

IIpn BBIOOpPE THWIIAa KHCIOTHI, IIPH HPOYUX PABHBIX YCIIOBHSX,
MIPEATIOYTEHHUE CIEAYET OTAAaBaTh COJITHOM KHCIOTE Kak Ooiee 6e30macHoH n
yZ0OHOI! B 3KCIUTyaTallMOHHOM OTHOILIECHUH.

14.24.6. IIpon3BOAUTENHEHOCT YCTAaHOBOK B TEXHOJOTHH YMSTYCHUS
BOJIbl PEKOMEH/IYETCsl IIPUHUMATh C Y4€TOM JaHHBIX Taou. 20.

Ta6muma 20
Hcxonnast Ocraro4Hast )KECTKOCTh BObI, MI-3KB/I
JKECTKOCTh
BOJIBI, MT'-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 1,2-1,4 1,6-1,8
19-20 - 1,0-1,1 1,2-1,4
21-22 - - 1,0-1,1

IMIpuwmeuanuns: 1 Hanasle Tadn. 20 XapakTepu3yloT YCIOBHS
JIexapOOHU3aINH BOAKI (CM. 4epT. 44, a, 0) .

2. Ilpm w3BecTKOBO-CONOBOM 00paboTke BOABI (cM. uepT. 44, B, T)
3HAQUYEHWS OTHOCHUTEIBHOW TPOM3BOAMTENBHOCTH CIEAYET YMEHBIIATh
cootBeTcTBeHHO Ha 10 1 20 %.

14.24.7. TomuuHy cosi mecyaHoil 3arpy3ku (HUIbTPa PEKOMEHIyeTCs
npuHUMaTh paBHoU 1,5—1,8 M, kpymHOCTE 3epeH 3arpy3ku — 0,8-2,0 Mm




npu  SkBHBaneHTHOM aumamerpe 1,0-1,2 MM u  koaddunmenre
HeoHOpoaHocTH 2,0-3,0.

14.24.8. TIpombIBKY (uibTpa ciemyeT OCYIIECTBISTH HE PEXe OJIHOTO
pa3aB 2 cyT.

[TapameTpbl TPOMBIBKM, HWHTEHCHBHOCTb M  IPOJOJDKHUTEIHLHOCTH
MIPUHUMAIOTCSl TAKUMH )K€, KaK B YCTAHOBKAX UISl OYMCTKH HMOBEPXHOCTHBIX
BOJI.

14.25. ObecdToprBaHue BOABL:

14.25.1. Texuonoruss oOecTOpUBaHUS BOIBI  IPENLyCMATPHUBAET
00paboTKy ee KOaryJIssHTOM, IIO3TOMY PEXHUM pPabOThl YCTAHOBKH B 3TOM
Cllyyae B OCHOBHOM aHAJOTHYEH PEKHMY OCBETJICHUS IOBEPXHOCTHBIX BOJI.

14.25.2. Jlo3bl KoaryisiHTa, HEOOXOAMMBIE Uil 00ec(TOpUBAHUS BOMBI,
OIPEIeTSIIOT  MTPOOHBIM ~ KoarynupoBaHueM. IIpm  OTCYTCTBMM JaHHBIX
MPOOHOTO  KOAryJMpOBaHUS MX OMNpPENEISIOT BEIMYMHOW TpedyeMoro
ocTaToyHoro ropa.

[Ipn 3nauennn ocratounoro ¢gropa 1,5 mr/n (IV ximmarnyeckas 30Ha)
no3a koarynsaTa I, Mr/n o Al, O3, onpenernsercs mo Gopmyie

I[K = 972 ((Dncx - 175) s (62)

rae @, - ICXOAHOE coniepKaHne PTopa B BOJIE, MI/IT;
npu 3HadeHuHn octarogHoro ¢ropa 1,2 mr/m (II m Il xnumaTmdaeckue
30HBI) - IO hopMyJIe

ﬂl( = 12:9 (q)m:x - 172) s (63)

npu 3HaueHuu octatoynoro ¢ropa 0,7 mr/n (I kTMMaTHdeckas 30Ha) - IO
bopmyie

i =2373 (D,ex — 0,7) . (64)

14.25.3. lns WHTeHCHU]HKAMKM Mpolecca KOAryJSALUUH  CIeAyeT
NPUMEHATh (QIOKYIAHT - nonuakpwiamua. Jlo3sl ITAA mpu orcyrcTBUM
JaHHBIX TPOOHOTO (HIOKYJIMpOBaHUSI pekoMmeHxayercst npuHumars 0,3—0,5
mr/n (OombIIKe - IpH 0oJIee BRICOKMX 3HAYEHHSIX HCXOTHOTO (hTOpa B BOAIE).

I[TAA cnemyer BBOAWTH IIOCIE CETYATOro (MIbTPa YCTAHOBKH C
pa3phIBOM BO BPEMEHH OT BBoJIa KoaryistHTa 0,5—1 MuH.

14.25.4. TIpon3BOIUTENBEHOCTh YCTAaHOBOK, pabOTAIOMNX B pPEXHUME
obecTopuBaHUA BOIBI, ONPEACISIOT B 3aBUCUMOCTH OT 3HAYCHHH
HCXOJHOTO M TpeOyeMOro OCTaToyHOro ()ropa B BOAE C YYETOM IAaHHBIX
Tabm. 21.

Tabunuma 21
OcTtatouHbIi VcxomHoe conepxanne GTopa, Mr/i
¢drop, Mr/n 2,5-3 3-4 4-5 5-6
1,5 1,6 1,4-1,6 1,0-1,4 0,8-1,0
1,2 1,4 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. TomuuHy crosi mecyaHoil 3arpy3ku (HUIbTpa PEKOMEHIyeTCs
npuHuMath paBHoM 1,5-1,8 M, kpymHOCTh 3arpy3ku — 0,5-1,5 mm npu
skBuBajieHTHOM nauamerpe 0,7-0,8 MM u k03 duIMeHTe HEOTHOPOIHOCTH
2,0-3,0.

[TapameTpsl TIPOMBIBKM NPHHUMAIOT aHAJOTMYHBIMH PEXHMY pPaOOTHI
YCTAHOBOK IIPH OYUCTKE MIOBEPXHOCTHBIX BO/I.

14.25.6. OnpeneneHre pacxofia PaCTBOPOB PEAreHTOB (p, /4, U IOA00p
TpeOyeMbIX JO3UPOBOYHBIX YCTPOUCTB CIIEAyeT BHIIOIHATE 10 hopMyIre

1
qp: OlepacrI[p F P (65)

rae Qpacy - NPOU3BOAUTENLHOCTh YCTAHOBKH, M/4;
Hp - m03a pearenra, I/M ;
P - koHIEHTpaIws pacTBopa (CyCHeH3nn) pearenra, %o.




[Tpn mo3upoBaHHU peareHTOB B 00pabaThHIBAEMYIO BOIy PEKOMEHIYeTCs
MIPUHUMATP CJIEYIOLIHE KOHIIEHTPAIUU PaCTBOPOB WIIM CYCIIEH3HH, %:

pactBopa koarymsHTa o Al,O; - 1-2;

CYCIIEH3UH U3BECTKOBOro Mosoka o CaO - 3-5;

pacTBOpa KanbLIMHUPOBaHHOM coxbl Mo Na,COj; - 5-8;

pacTBopa XJIOPDHOW H3BECTH MO AKTUBHOMY XJIOPY (WM THUHOXJIOPHTA
kampius) - 0,5-2;

JEKTPOIMTUIECKOTO XJIOPPEAreHTa Mo akTHBHOMY XJIopy - 1.

KOHTPOJIBHO-U3MEPUTEJIBHBIE IIPUBOPHI
N ABTOMATHKA

14.26. KonTponpHO-M3MepuTENbHAs amllaparypa YCTAaHOBKH BKIIIOYAET:
MaHOMETPHBI JJIsl U3MEPEHHsI TIOTepH Haropa B 3arpyske, MpoO00TOOpPHUKH
UCXOJIHOW, OCBETJIECHHOW ¥ (QWIBTPOBAHHOW BOJBI; POTAMETPHI  JUIS
W3MEpPEHHsI M PETYJIMPOBaHMS IOJAaYdl HCXOAHOW BOABI M BO3ayxa (Ipu
pabore B pexumMe 00e3KeIe3WBaHHUS BOJBI); BOJOMEp M POTaMeTp Ui
W3MEPEHHSI U PETUCTPALUH TTPOU3BOANTEIHHOCTH YCTaHOBKH; IOILIaBKOBBIC
ycTpoiictBa 6akoB. IIpu cooTBEeTCTBYIOIIEM OOOCHOBAHMH PEKOMEHIYETCS
yCTaHaBJIHMBAThH Ha TpyOompoBoxae ¢punbTpara pH-MeTphL.

14.27. [Ina oGecrieueHus: pabOTHl yCTAHOBKH B aBTOMATHYECKOM PEKIME
cleqyeT IpeoycMaTpuBaTh YCTPOWCTBO IHepex (GHIbTpaMH KOHTaKTHBIX
MaHOMETPOB M  UIEKTPU(HILHMPOBAHHBIX 33JBIKEK C pelle BPEMEHU
NPOMBIBKHM, a TaKke YyCTaHABIMBaTh B BOJOHAIIOPHOW OamHe W
MIPOMEXYTOUHOM Oake ypOBHEMEpHI, pEryJUpYIOUIHe MNEePHOANYECKOe
BKJIIOYEHHE U OTKIIOYEHHE HACOCOB M J03aTOPOB PEareHTOB B 3aBUCUMOCTH
OT peXuMa paboThl CUCTEMBI BOJIOCHA0KEHHSI.

le/lMepbl pacdeTa TEXHOJOIHYECKUX PEeKUMOB paﬁOTbl YCTAaHOBOK
AJIA OYMCTKH MOA3EMHBIX BOJ

IMpumep 1. Pacuer pexnma  paGoTbl  YCTAHOBKH  NpH

obexkene3MBAaHUM BOAbL BojomotpeGnenne o0bekta - 300 M/CyT.
IToxzemuas BOJA XapaKkTepu3yeTcs CIIEAYIOIUMU OCHOBHBIMH
mokazatenmsimu: pH — 6,1; xeme3o obmee — 19,6 mr/m, B ToM dwmcie
cBsi3aHHOe (opranumueckoe) — 2,1 wmr/m; okucisemocts — 20,2 Mr/im;

cojiepkanue cBOOOHO# yriiekucinotsl — 130 mr/m; obmast xecTkocTh — 3,4
MT-0KB/JI. B KauecTBe HIEIOYHOI0 peareHTa MperoiaraeTcsi UCIoIb30BaHHE
u3BeCTU. PexxuM paboThl CTAaHLIMHM XapaKTepH3yeTCsi MPOMBIBKOM HE darie
OJTHOTO pa3a B CyTKH.

B cootBercTBuM ¢ Tabn. 18 npuHrMaeM 103y u3BecTH 3 Mr-sks/a mo CaO
(78 mr/m).

B coorBerctBum ¢ Tabm. 19 mpuHEMMaeM KO3(QQUIMEHT H3MEHEHHUS
npousBoauTensHOCTH ycraHoBku (0,9. Ilpm wWCmons30BaHWU — CcepUAHON
ycranoBku ~ «Ctpys-400» ee pacdeTHas TPOW3BOIAUTEIBHOCTD — IIPH
00e3Kene3nBaHn JaHHON BOABI PaBHA:

Qpacu = 0,9 - 400 = 360 M’/cyT > 300 M*/cyT (13,5 M'/u).

[Tpon3BOANTENHHOCTS JJO3UPOBOYHBIX HACOCOB HM3BECTKOBOIO MOJIOKA
(cMm. 1. 14.25.6) paBHa:

1
qp = 0,1-13,5~78g: 211 n/q.

[MpuHuMaeM U TO3UPOBAHUS M3BECTKOBOIO MOJIOKA HACOCHI-I03aTOPHI
H-25/40 wmu T[1/1-40/25.

Ipumep 2. Pacyer pexxmma paGoThl YCTAHOBKH NPH YMSITYeHUH
Boabl. BomomorpeGnenme o6bekra — 550 Mm/cyr. Ilomsemmas Boja
XapaKTepU3yeTCs CICAYIONIMMH OCHOBHEIMU TIOKa3aresmu: pH — 7,2; BKyc,
3amax — 3-4 Gamra (cepoBomopon); oOmas >KeCTKocTh — 13,5 Mr-aKB/I;
KapOOHaTHAs )KECTKOCTh — 6,85 Mr-sKB/J1; Kanpuuit — 80 MT-3KB/JT; MarHuiA
- 5,5 wmr-okB/n; cBoOonHas yriekuciora — 1,5 wMr-oke/n; ooOuiee
coseconepxkanne — 930 mr/i; xxene3o oduiee — 2,3 Mr-skB/it; TpeOyemas
OCTAaTOYHas JKECTKOCTb — 7 MI-3KB/I. Pexum paOOThI CTaHIUU C
MIPOMBIBKO# He yaiiie 2 pa3 B CyTKH.

B cootBercTBUM C uepT. 44 (cinyyaii a) :



K, =X, -XK,=13,5—6,8= 6,7 Mr-oKB/I;
K, —[Ca’']=13,5—8,0=75,5 mr-skB/1,
T.c. K, > Ko — K ; K, > K, — [Ca®'].

Takum 00pa3oM, Ui yMSATYCHHS BOJIBI JO TPeOyeMOW OCTaTOYHOM
KECTKOCTH He00X0InMa JAeKapOOHH3alHsl €€ U3BECTHIO.
Jo3y m3Bectu 1o CaO onpenenym o hopmyre (52) :

H,=[CO,] + XK, [Ca%] — X, =15+13,5—7,0=8 mr-sks/n =
=224 mr/n o CaO.

B  coorBerctBMEm ¢ Tabm. 20  KodpHUIMEHT  MIMEHEHHUS
MPOU3BOIUTENBHOCTH YCTaHOBKM cocTaBisier 1,5. Ilpu ucnons3oBaHuu
cepuitHo#t ycTaHOBKH «CTpysa-400» ee pacueTHas MPOU3BOAUTENBHOCTD TPH
YMATYEHUHU BOJIBI COCTaBUT

Qpacu = 1,5 - 400 = 600 M’/cyT > 550 M’/cyT.

[Ipon3BOANUTENFHOCTh J03UPOBOYHBIX HACOCOB H3BECTKOBOTO MOJIOKA
(cMm. 1. 14.25.6) paBHa:

qp =0,1-24,7-224-1/5= 553 n/u.

[MpuHrMaeM Ui JO3UPOBAHMS U3BECTKOBOIO MOJIOKA HACOCHI-I03aTOPbI
H/1-63/16 wau HI-100/10.
IMpumep 3. Pacuer pexuma  paGoThl  YCTAHOBKH  NpH

obecropuBannn Boabl. BomomorpeGnenme oObekta — 240 M/CyT.
IMonzemHass  Boga ~ XapakTepH3yeTCsl  CIEIYIOUIMMH  OCHOBHBIMHU
MMOKa3aTeIsIMI: MCXOOHOE coiepikaHue ¢ropa — 3,4 MI/iI; HEOOXOIUMBIN

octaTtouHbIi prop — 1,2 mr/m.

B  coorBerctBMEM ¢ Tabm. 21  koodpdummeHT — MIMEHEHUS
MIPOU3BOIMTEIBHOCTH YCTaHOBKU cocTaBiser 1,25. [lpu ucnonb3oBaHuu
cepuifHol ycTaHoBKU «Ctpys-200» ee pacueTHas NpOU3BOJUTEIHHOCTD MPU
00ec(hTOpUBaHUHU BOBI COCTABUT

Qpacy = 1,25 - 200 = 250M°/cyT > 240M°/cyT (10,0 M*/u).

Jlo3y KoarynsiHTa CEpHOKHCIIOTO aJIOMUHMS ONpenenrM Io (opmyre
(63):
A=12,9 (3,4 - 1,2) = 28wmr/m.

[Ipon3BOANTENEHOCTE JTO3MPOBOYHBIX HACOCOB KOAryjasHTa (CM. II.
14.25.6) paBHa:

1
dp = 0,1~10,O~283= 18,6 n/a.

CrnenoBarenbHO, TpHHUMaeM Hacockl-no3atopsl HJI-25/40 wmm HJ-
40/25.

15. QJIEKTPOJIN3HBIE YCTAHOBKHA
JJIS1 OBE33APAKNBAHUSA BO/IbI

YCTAHOBKMU THUITIA 3H JJIA ITIOJYYEHUS THIIOXJIOPUTA
HATPUA

15.1. DOnekrtponusHele ycTaHOBKM Tuma OH mnpeaHasHadyeHBl i
NOTy4YeHHs 00e33apaKMBAIONIET0 PeareHTa - T'MIIOXJIOPUTa HATpHA IyTeM
NIEKTPOJIM3a pacTBOpa IOBAPEHHOM COJIH.

l'unoxnoputr Hatpust (NaClO) - CHIBHBIH OKHCIUTENb, IO CBOEH
OakTepunMAHOW OS(PQPEKTUBHOCTH W BIMSHUIO Ha TEXHOJOTHYECKHE
TIOKa3aTe KadyecTBa oOpabaThiBaeMON BOJABI PABHOICHEH JEHCTBHIO
KHUJKOTO XJIOpa, XJIOPHOH H3BECTH M IOPOIIKOOOPA3HOTO THIIOXJIOPHTA
KaJbIIHsL.

VYCTaHOBKH MOTYT TPHMEHSATHCS Ul 00e33apaXMBaHHsS HE TOJBKO
IIUTHEBOW BOJBI, HO W TPOMBIIUICHHBIX M OBITOBBIX CTOYHBIX BOA, IPH
00paboTKe BOJIBI B IUIaBAaTENBHBIX OacceifHax | T. II.

15.2. OrteyecTBeHHass  MPOMBIIIJICHHOCTh  CEPHMHO  BBITYCKAaeT
3JIEKTPOJIM3HBIE YCTAaHOBKH TPOM3BOAMUTENBHOCTRIO 1, 5 m 25 kr/cyr
akTuBHOTO XJiopa (Mapku DH-1, OH-5, DH-25 coorBercTBeHHO). B cocras



SNEeKTPOJIM3HOM YCTAaHOBKM BXOASAT: Yy3el JANS PacTBOPEHUS  COJH;
AJIEKTPOJIM3EP C 30HTOM BBITSIKHOM BEHTWISILMH; 0aK-HAKOIUTEIh TOTOBOTO
pacTBOpa; BBIIPSIMUTENBHBIA arperar Uil NMUTAHUS SJIEKTpoNn3epa; mkad
yIpaBleHUs] W 3allopHas apMaTypa. Bce TexHosormyeckoe 000OpynOBaHHE
TIOCTABIISIETCS 3aBOJIOM-M3TOTOBUTENIEM B KOMIUIEKTE C YCTaHOBKOM.

15.3. DnexTponm3Hble yctaHOBKH Tuma OH pabotaioT mo ciemyromei
cxeMe. B pacTBOpHBIM 0ak 3arpyar0T TOBapeHHYI COJb, 3aJHUBAIOT
BOZOIPOBOIHYIO BOAY H C ITOMOIIBI0 HACOCA TIEPEMENINBAIOT 0 ITONyYCHUS
HACBIIIEHHOTO pacTBopa moBapeHHod comm  (230-310 r/m NaCl).
[TpuroroBneHHBIH PacTBOpP HACOCOM IO TPyOONpPOBOLY TOAAIOT B
3JIEKTPONH3ED, IAe pa3daBIsAtoT BOIOM 10 pabodei konnenTpamuu 100—120
r/m  NaCl. 3aTeM BKIIOYAIOT BBINIPIMHUTEIBHBIA arperaT. IIporecc
JJIEKTPOJIM3a BEAYT O TOJyYeHUs TpeOyeMoil KOHLEHTpalUH aKTHBHOTO
XJIOpa, TOCJIE Yero TOTOBBIM pacTBOP CIHMBAIOT B OaK-HAKOIMTENIb M BECh
LIUKJI TIOBTOPSIIOT.

15.4. TexHnueckas XxapakTepHUCTHKa yCTaHOBOK IpHBEIeHA B Ta0I. 22.

Ta6muma 22

XapaKTepI/ICTI/IKa Yy3Jia Ujin YCTaHOBKHU 9HeKTp0J’IH3€p

OH-1 OH-5 OH-25

IIpon3BOAUTENBEHOCTE IO AKTUBHOMY 1,0 5,0 25
XJIOpY, KI/CYyT

Y nenpHBIH pacxos conr Ha 1 KT 12-15 12-15 &8-9
AKTHBHOT'O XJIOpa, KT

[IpomomKkuTensHOCTH HUKIa nekTponu3a, | 0,75-1,0 8-9 10-12
q

PexomeHIyeMoe 9HCiI0 UKIOB B CYTKH 2-4 2 2
KoHueHnTpaus akTUBHOTO XJIOpa B 5-7 6-8 10-12
pacTBope, I/

Pabouee HanpsbkeHue Ha BaHHe, B 40-42 40-42 55-65
Pabounii Tok, A 55-65 55-65 130-140
VY nenbHbIN pacxo] 3JAEKTPOIHEPTUH Ha 1 7-9 7-9 8-10

KI' aKTUBHOT'O XJIOpa, KBT-u

15.5. Ha kaxmoMm oOBeKTe IenecooOpa3HO YCTaHaBIMBATH He Ooiree
JIBYX-TpEeX HapaulelIbHO PabOTaIOMINX YCTAaHOBOK, U3 KOTOPHIX OJTHA JIOJDKHA
OBITH pe3epBHOM.

15.6. Ilpu TPOEKTHPOBAHUH HIIEKTPOINIHO-XJIIOPATOPHON YCTAaHOBKH
PEKOMEHIyeTCS HCIOJb30BATh THIOBBIE M  TEXHOpAaOOUYMe IPOEKTHI,
BEIMONTHEHHBIEe [ mmpokommyHBogokananoM u [[HUUDII wuHxeHepHOTO
obopynoBaHus. IIpoexkTel pa3paGoTaHBl IJIsI OYUCTHBIX COOPY)XKEHHI ¢
pacxomom xiyopa 1-200 kr/4.

15.7. VYcTraHOBKM ¢ KOMIDIEKTOM TEXHOJIOTHYECKOTO O000pyIOBaHUS
pasMelaloT B 3[JaHWM, B KOTOPOM MpPEAyCMOTPEHBI IOMEIIECHHE JUIs
3JEKTPOJIU3EPOB, HACOCHO-TO3MPOBOYHOE OTAENCHHE, OJIEKTPOLIUTOBAs,
BEHTKaMepa M CIIy)KeOHOe OMEICHHE.

B momemeHnn Ui BIEKTPOJIM3EPOB PACIIONArarOTCsl AJICKTPOIHU3HBIC
YCTAHOBKH C CHUCTEMOH BBITSDKHOW BEHTHJISIIUH, B HACOCHO-J03UPOBOYHOM
OTAETICHUH pa3MeIlaoTcsa padoune 0akd ¢ JO3UPYIOUIMMH YCTPOHCTBAMH U
HACOCHOE 000pyIOBaHHE.

[Tomemerne 31eKTPOX03AHCTBA MIPEAHAZHAYCHO ATl CHCTEM YIPaBICHUS
1 KOHTPOJIA 32 pabOTON 3JIEKTPOIM3EPOB U HACOCOB.

B mpoekrtax mpeaycMOTpPEHO MOKPOE XPaHEHHE COJIM C PAacIOI0KEHHEM
PAcTBOPHBIX OAKOB M OAKOB-HAKOIMTENIEH I'MIOXIOPUTA HATPHSI BHE 31aHUH.

Jlomyckaercss pacmojaraTh YCTAaHOBKM Ha CBOOOJHBIX —IUIOIIAISX
CYIIECTBYIOIIMX TMOMelleHuid. B 3ToM choyyae pacTBOpHBIA  y3en
MIPEANOYTHTENLHO pa3MellaTh Ha MEPBOM JTaKe 3[aHUsSl WIH B MOJBAIBHBIX
MOMEIICHNUAX BOIM3M OT CKJIafa XpaHEHUS COJHM. ODJIEKTPOIU3Ep
PEKOMEHIyeTCsl YCTaHAaBIMBATH B OTJCIBHOM ITOMEIICHHH. B03MOXXHO




COBMECTHOE DAaCHOJIOKEHHE B OJHOM MOMEIIEHHH PAaCTBOPHOTO Yy3Ia,
JNIEKTpoNM3epa W Oaka-HaKONUTENs TUIOXJIOpUTa Harpus. PacTtBop
THITOXJIOPUTA HATPUSl JOJDKEH IOCTyHaTh B OaK-HAKOIHUTENb CaMOTEKOM.
[lepenan BBICOTBI MEXIy CIMBHBIM BEHTHJIEM SJIEKTPOJIM3Epa M BXOIHBIM
aTpyOKoM Oaka-HaKOTHTENS JOKeH ObITh He MeHee 0,3 M.

ITomemennss HOMWKHBI OBITH OOECIEYEHBI ITOJBOAKON BOJOIPOBOIHON
BOJIBI JUIA NIPUTOTOBJICHHS PAcTBOpa COJIM M MPOMBIBKH PacTBOPHOTO Oaka,
NIEKTPOJIM3epa, OaKa-HAKOIMTENS W COSAMHSIONINX MX Marucrpaied mocie
padoTel. COOTBETCTBEHHO O/DKEH OBITH OOCCIICYCH CIIMB MPOMBIBHOM BOJIBI
B CHCTEMY BOJIOOTBEACHMUSL.

15.8. BeinpsiMuTeNbHBII arperaT, nepernotocarop, mkad ynpapiaeHus u
CHCTEMY aBapUiHOW CHIHaNIM3alMU 11eJ1ecoo0pa3HO YCTaHABIMBAaTh B
qucnerdepckoMm myHkrte. lllkad ynpaBneHHs peKOMEHAyeTCsl KpenuTh Ha
CTEHE B 3aBHCHMOCTH OT IUIAHHUPOBKM TIOMEUICHUS W pPa3MEIICHUS
obopynoBaHusL.

MoHTaX 3JeKTpoOOOpYIOBaHMS  CIEAYET IPOM3BOAUTH  COTJIACHO
IEKTPUUECKOll  cxeme  ycTaHOBKM U «llpaBmmam  sKcuryarammu
EKTPUUECKUX YCTAHOBOKY.

15.9. Pa3Boaky TpyOOmpoBOAOB  HEOOXONWMO  BBHINNONHATH W3
AHTUKOPPO3MOHHOTO MaTepuaia, paspeuieHHoro MunzapaBom CCCP
NPUMEHEHHIO B X035HCTBEHHO-TIUTHEBOM BOAOCHAOKEHHUH.

YCTAHOBKH TUIIA «IIOTOK»
JJIS1 OBE33APAKUBAHUS BOJABI TPSAMBIM QJIEKTPOJIN30M

15.10. Oo0Ge3zapaxuBaHHe BOIBI TPSIMBIM DJIEKTPOIU3OM  SIBJISETCS
Pa3HOBUIHOCTBIO XJIOpHpOBaHUs. CyIIHOCTh 3TOTO METO/a COCTOUT B TOM,
YTO TOA JICHCTBHEM BIIEKTPHUECKOTO TOKa M3 XJIOPHUAOB, HAXOMASIINXCS B
o0pabaTsiBacMOl BoJie, 00pa3yeTcs B OCHOBHOM aKTHBHBIN XJIOp, KOTOPBIA U
00e33apakuBaeT BOYy HEIIOCPEICTBEHHO B IIOTOKE.

YcranoBkn THma «IloTok» mpeaHa3sHaueHBl Uil 00€33apakKWBaHUA
MPUPOTHBIX BOJX, oOTBevaromux TpeboBanmsiM ['OCT 2874-82 mpu
COJIepKaHNH XJIOpHUIOB He MeHee 20 MI/J 1 )KeCTKOCTH He Ooiee 7 MI-3KB/II.

15.11. YcraHoBka paboraer cieayrompmM obpazoM. OOpabaThiBacMyro
BOJy TOJ JAaBIE€HHEM IOJAIOT CHU3Y BBEPX B dJEKTponusep. Bxmrogaror
BBINIPSIMUTENBHBII  arperaT MW Ha TOKONOABOJBI AJIEKTPOJOB MOAAIOT
NOCTOsIHHOE HampspkeHue. Cuily ToKa MoJOMparoT TakuM o0pa3oM, 4TOOBI
BEJIMUYMHA OCTATOYHOIO XJopa B 00pabOTaHHOW BOJE COOTBETCTBOBAJIA
tpeboBanusm 'OCT 2874-82.

15.12. TexHu4deckas XxapaKTEpUCTUKA YCTAHOBKH, CEPHUIHO BBIITyCKaeMO
OTEYECTBEHHOH NPOMBIIIJICHHOCTHIO, TIPUBEZIeHa B Ta0II. 23.
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[Toka3arens 3HayeHue moKa3aTens
T[IpOM3BOIMTETHHOCTE*, M /4 15-100
Homunaneaas MomHoCTh, KBT 7,6
Hanpsokenne nutanus, B 380 (£ 10 %)
Pabouee HampspkeHHE Ha 3IEKbOIIaX, B 6-12
Pabounii Tok, A He 60mee 600
JlaBnennue B Kamepe, I1a (krc/cm?) 0,5 (5)

* 3aBHCUT OT COICp)KaHUS XJIOPUIOB, CyNb(}aTOB M TPeOyeMOW HO3BI
XJI0pa Ha 00e33apakKuBaHUe BOMBL

J1s KOHKpEeTHOTO 00BEKTa IPON3BOAUTENIFHOCTE YCTAHOBKA MOXKET OBITH
orpejienieHa Mo Homorpamme (uept. 45). B3aumHoe BiusiHMe Ccynb(haToB U
XJIOPHJIOB Ha Tpolecc 3JeKTponu3a omperaessiercs koddduipentom K,
(Touka 1). JlaHHBIE IO KOHIICHTPAILIMH XJIOPUIOB M BeMUUMHE K03(duiinenTa
K. mo3BoJsIIOT ycTaHOBUTH BBIXOJ XJjopa Mo TOKy (Touka 2). Beixon xiopa
IO TOKY IPH 33JJaHHOM TOKOBOI Harpyske (Touka 3) u TpedyemMas j103a Xjaopa




(Touka 4) OmpeneNsIIoT MaKCUMalbHO BO3MOXKHYIO TPOU3BOAUTEILHOCTH
YCTaHOBKH (TOYKA 5) HAa 00BEKTE MPUMCHCHHUS.
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Yept. 45. Homorpamma a5 onpeziefieHus MpON3BOIUTEIFHOCTH
yctaHoBkH Tuna «IIoTox»

15.13. He3aBucuMO OT MpPUMEHSICMBIX CXEM BOJOCHAOXKCHHS MECTa
pacIoyio)KeHUs yCTaHOBOK it 00€33apakKWBaHUsl NPSIMBIM JJIEKTPOIA30M
00YCIJIOBIICHBI CYIIHOCTBIO METO/a: OHHM JOJDKHBI BCETAa pPacroiaraTbes
mepes  KOHTaKTHBIMH  €MKOCTSMH  (pe3epByapaMH  YHCTOH  BOJBI,
BOJIOHAIIOPHBIMK OAIIHSMH W T. 1), KOTOpBIE, TaKk € Kak B cClly4ae
OOBIYHOTO XJIOPHUPOBAHMUS, IMO3BOJIOT OOECIIEYNBATh HEOOXOAMMOE BpEMS
KOHTAKTa.

15.14. VYcTaHOBKHM [OJDKHBI OKCIUTYaTHPOBAaThCS B ITOMEIICHHH C
temmneparypoit or 1 go 35 °C u otHocuTenbHON BiaxkHocThiO 10 80 %. Ha
OJTHOM 00BEKTE 1eneco00pa3HO yCTaHaBIMBaTh He Ooliee 2—3 mapauienbHO
paloTaroINX YCTAHOBOK, U3 KOTOPBIX OJIHA PE3EpBHAsl.

15.15. Tlpu HammuuM B cXeMe BOJOCHAOKEHHsI YCTAHOBKH JJIsI OYHUCTKH
BobI (THna «CTpys», YCTAHOBKH WIIM CTAHIIUU JIJIsL 00e3)KeJIe3uBaHus U Jp.)
ycraHoBkM THna «[loTok» menecooOpa3HO pacrojaratb B TE€X IKe
TTOMEIICHHUSX.

15.16. Ilpu wucronb30BaHMM TOA3EMHBIX BOJ, HE TpeOyrOmMX
CTEIMaJIbHON OYHCTKH M MOJaBaeMbIX B COOpPHBIE pe3epByapbhl, BO3MOXKHBI
pasnuyYHBIC BapuaHTBl pa3MEUICHWs anmapaTypel. [lpw Hammumm Hax
CKBR)XMHOH MaBWJIbOHA YCTaHOBKY HamOoJee IIeIeco00pa3HO pa3Memarhb
UMEHHO B HeM. Korza nmaBuiib0OH OTCYTCTBYET MM BOJA IOJAeTCS B COOPHBIH
pe3epByap OT HECKOJNBKUX CKBaKHH, allllapaTypy MOKHO MOHTHpPOBaTh B
HACOCHOM (BTOPOTO MOgbEMa) MM B HEOOJIBIIOM OTAEIBHO CTOSIIEM 3AaHHH.
B Tex ciywasx, korija Boja IOCTYNaeT B BOJOHAIOPHYIO OallHIO, a y ee
OCHOBaHHMsI UMEETCsl TIOMELIeHHEe, YCTaHOBKY MOYKHO pacrojarath Ha 3THX
IIOMIASX.

Bo Bcex ciyuasx pa3MelneHHs YCTaHOBKH JJIEKTPOJIM3Ep HEoOX0anMo
yCTaHaBIMBATh HAa 0OBOHOM JTMHUHM OCHOBHON MarucTpaIi, IOAaIoIIeii BOLy
B KOHTaKTHBIN pe3epByap.

Ha oTpe3ke 0CHOBHO#H MarucTpain MEXIy HMOJCOSAUHEHISIMA 00BOTHOMN
JVHUHM HEOOXOJMMO YCTaHAaBIMBATh 3aABIXKY. IlogBomsmuii TpyGonpoBon
000pyLyeTcst U3MEPHUTENIEM PACXO0/1a T0JaBAEMOI BOJIBL.

15.17. MonTax 010Ka 3IEKTPOIUTAHUS YCTAHOBOK CJIEIyeT IPOU3BOJUTD
B TIOMEIIIEHNH COTJIacHO 3nekTprueckoi cxeme u [1YD. C nenpio CHUKEHUS
MaJCHUs HANpsDKEHUS B COEAMHMUTENBHBIX KaOENsIX pacCTOSHHE MEXIY
BBINIPSIMHUTENIEM M DJIEKTPOJIM3EPOM JIOJDKHO OBITh 110 BO3MOXKHOCTH
MHUHHUMAJIbHBIM.

15.18. Ilpu mnpuBs3ke U MOHTaXK€ YCTAaHOBOK MOXHO ITOJIb30BAaThCA
«CxeMaMH KOMITOHOBOK YCTAHOBOK U 00e33apaKMBaHUSl NPHPOAHBIX U



CTOYHBIX BOJ MIPSIMBIM NEKTPOITU30MY, pa3paboTaHHBIMU
I'unpokoMMyHBOIOKaHAIOM.

16. MEXAHUYECKOE OBE3BOKUBAHUE OCAJIKOB,
OBPA3YIOHIUXCSA HA CTAHIHUAX BOJOIIOATOTOBKH

HA3BHAYEHMUE U OBJIACTb IPUMEHEHUSA

16.1. PaccmaTtpuBaemble METOABI M YCTPOMCTBAa NpEAHA3HAYEHBI IS
MEXaHWIECKOTO O00E3BOKMBAHUS OCAAKOB, OOpAa3yIOIMIMXCS Ha CTaHIUIX
OCBETJICHHUS, O00€3KeNe3nBaHUsI W yMSTYEHHA TPHUPOAHBIX BOA, C
HCIIOIb30BaHUEM CEPUIHO BBIIYCKaeMOTO OT€YECTBEHHOT'O 000pYIOBaHHS.

16.2. Mexanmnueckoe 00€3BOKMBAaHHE MOXKET HAaWTH NPHUMEHEHHE IpH
00paboTKe 0CanKoB, 0OPa3yIOIUXCA HA CTAHLIUSIX OCBETJICHUS HMPHPOAHBIX
BOJI, XapaKTePU3yeMbIX MyTHOCTBIO 110 400 Mr/m.

16.3. Mexanndyeckoe 00E3BOKMBAaHHWE OCAJKOB IPUPOJHBIX  BOJ
PEKOMEHIyeTCsl IPUMEHSTH JUIS OCa/IKOB:

00pa3yromuxcs Ha CTAaHIMAX 00€3)KeNe3nBaHUS U yMSATUESHUS ITOI3EMHBIX
BOJ, - TPH OTCYTCTBHM CBOOOJHBIX TEPPUTOPHUH, BBHICOKOM YPOBHE
TPYHTOBBIX BOJI M OOJIBIIOM KOJIHYIECTBE aTMOC(HEPHBIX OCAIKOB,;

MMOBEPXHOCTHBIX IPUPOJHBIX BOJ - TMpPH OTCYTCTBHH CBOOOTHBIX
TEPPUTOPHU W YCIOBHH UI €CTECTBEHHOTO 3aMOpPA)KMBAHUS M OTTaWBaHMSA
0CafIKOB.

16.4. Ilpum nanpHeimeM pacCMOTPEHHH TEXHOJIOTHYECKUX CXeM H
YCTAHOBOK JJIs1 OOpabOTKM OCaAKOB IIPHHATA CIIEAYyIOLas yCJIOBHas
KiaccuduKamys BOJ MOBEPXHOCTHBIX BOJOMUCTOYHHMKOB IO UX MYTHOCTH U
BETHOCTH (Tabdi. 24) .

Tabmuna 24

Boagr [Toxa3zatens kadecTBa | 3HAUEHHE MOKA3aTEIA
MasnomyTHBIE MyTHOCTB, MI/1 <10
IToHmXeHHON MYTHOCTH To xe 10-50
CpenHeit MyTHOCTH « 50-100
IToBbIIIIEHHON MYTHOCTH « 100-250
MyTtHBIE « 250-1500
BricokomyTHBIE « > 1500
MaiouserHbIe LBerHoCTH, Tpaz <35
IIBeTHbIC To xe 35-120
BricokonBeTHbIE « > 120

IMPUHIUIINAJIBHAA CXEMA TEXHOJIOTHYECKOT'O
IMPOLUECCA U OCOBEHHOCTHU YCTAHOBOK

16.5. Pa30aBieHHBIM 0OCaJgOK M3 OTCTONHMKOB WM OCBETJIMTENIEH CO
B3BEIIEHHBIM OCAAKOM, a TaKKe IPOMBIBHBIE BOABI (PUIBTPOBAIBHBIX
YCTaHOBOK CJIEAyeT HANpaBisATh B COOPYXEHHUsS JUIl UX YCPEOHEHUs HU
OCBETJICHHSI.

Ocanok, BBIACICHHBI B  YKa3aHHBIX COOPYKEHHSX, HAJUICKUT
HalpaBlsTh Ha COOPYXKEHUS JUIA €ro JaJbHEHIIEro MeXaHHYEeCKOro
00€3BOKMBaAHMS.

[Ipn HeoOXoaMMOCTH cleyeT MpeaycMaTpUBaTh IPOMEXYTOUHYIO
€MKOCTb JIJIsl BRIPaBHUBAHUS Pacxo/1a ocajKa.

16.6. C menpro MHTEHCH(PHUKALINHN TIPOIEcCa OCBETICHUS IPOMBIBHBIX BOJI
crenyet nmobasmars nommakpunamun (ITAA) u3 pacuera 1—1,5 mr/m.

16.7. Beibop oOopymoBaHUS M MEXaHHYECKOTO 00€3BOXKMBAHUS
0Ca/IKOB IPUPOJIHBIX BOJ OIpPEAEIIETCS HMX HCXOTHBIM KauecTBOM. Jlis
00€3BOXKMBAHUS THAPOKCHIHBIX OCAJKOB IOBEPXHOCTHBIX BOJ CIEIyeT B
OCHOBHOM NpuMeHsTh punbtp-npeccsl THna GIIAKM nmn OITAB. Bakyym-
GuIBTpBl U1 00E3BOKMBAHUS TaKMX OC3JKOB MOTYT HAWTH NMpPUMEHEHHE
JIUIIB ISt BOJ € MyTHOCTBEO > 100 Mr/o1.




Jlis 00e3BOKMBaHUS OCAJKOB, 00PA3YIONIMXCS HA CTAHIIUAX 00€3KeIe3H-
BaHWS W YMSITYEHHsI TMOJ3EMHBIX BOJ, CJIEAYET HCIOJIb30BaTh BaKyyM-
(WIBTPEI U JICHTOYHBIC (PIITBTP-TIPECCHI.

IIpu wcmons30BaHUM BaKyyM-(UIIETPOB CICAYET MPUMCHSTH armapaTsl
CO CXOJSIIUM TIOJOTHOM, OOCCIICYMBAIONINE BO3MOXXHOCTH PETCHEpaIuu
(UIBTPYIOIIEH TKAHH.

16.8. Pexomenayercs creayromas TEXHOJIOTHIECKas cxeMma
MEXaHHYEeCKOTO 00€3BOKMBAaHUS THAPOKCHIAHBIX OCAAKOB Ha (QUIBTp-
npeccax (depT. 46).
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Yepr. 46. TexHonornueckas cxema 00pabOTKH 0CaIKOB
Ha KaMepHOM (uIbTp-Tipecce

1 - ymnotaurens; 2 - go3arop ITAA; 3 - ycpeAHUTENb-OTCTOMHUK OCaIKOB U3
OTCTOMHMKOB WJIM OCBETJIMTENEH CO B3BEUIEHHBIM CJIOEM oOcagka; 4 -
YCPEIHHUTENb-OTCTOMHIK MTPOMBIBHBIX BOJ (PHIBTPOBAIBHBIX COOPYKEHUH; 5
- Hacoc; 6 - cCOOpHUK ocaaKa; 7 - 103aTop (IOKYISTHTOB M BCTIOMOTaTEIbHBIX
BEIIECTB; § - MPOMEXYTOUHAs EMKOCTb; 9 - HarpeBaTeNbHBIN 31eMeHT; 10 -
kommpeccop; 11 - wmomxyc; 12 - xamepuslidi Quubtp-nipecc; 13 -
Tpancmoptep; 14 - Oynkep; 15 - aBTocamocBain

Ocanok u3 ycpeIHUTEIeH-OTCTOMHUKOB HEMOCPEICTBEHHO WM 4epe3
MPOMEXYTOUHYI0 €MKOCTh TOCTymaer B ymwioTHUTeIH. C  1enbro
MHTEHCU(HUKALMK TpOIiecca YIUIOTHEHUsI B OCAJOK Iepes YIIOTHUTEISIMA
cienyet BBoauTh [TAA.

YIIOTHEHHBI 0Ca/I0K MEepPENIaBIUBAIOT U3 YIUIOTHUTENEH B €eMKOCTh IS
MOJITOTOBKH €ro K MEXaHHM4YeCKOMY 00e3BOKMBaHHMIO. B 3aBHCHMOCTH OT
BHJAa OCaJIKa M CIOCO0a €ro MOATOTOBKM B EMKOCTh C IIOMOIIBIO 103aTOPOB
MOTYT TIOJaBaThCS HM3BECTh, (IOKYISHTHI M IPHUCATOYHBIC MaTCPHAIbIL.
ITomMuMo 3TOTrO, EMKOCTH MOXKET OBITH 0OOpYZOBaHA CHCTEMOW MOIOTpeBa
ocanka. I[loArOTOBNICHHBIA K MEXaHHYECKOMY OOE3BOKHMBAHHUIO OCaJOK
OTBOJUTCSI B MOHXXYC, OTKYy/la C IIOMOIIIBIO KOMIIPECCOPa MepeiaBInBacTCs B
KaMepHbIi  puabTp-ipecc.  OOE3BOXKCHHBIAH  OCaZOK C  [TOMOIIBIO
TpaHcropTepa 4epe3 OyHKep yAalseTcss aBTOTPAHCIOPTOM C TEPPUTOPHU
cranimu. OuibTpaT nocie QUIBTP-IPECCOB OTBOJIUTCS B KaHAIN3AIIMOHHBIE
ceTu.

16.9. Ilpum wucmonp30BaHUM JUII MEXaHMYECKOTO 00E3BOKHUBAHUS
THJIPOKCHIHBIX OCaJIKOB BaKyyM-(pHMIBTPOB MOHXYC CIEIyeT 3aMEHHUTb
TUTYH)KEPHBIMHU HJIM THEKOBBIMU HACOCAMHU.

16.10. B KOHCTPYKTHBHOM OTHOWICHHH YCPEAHUTEIN-OTCTONHUKH
IOJDKHBI ~ oOecredmBaTh  BO3MOXKHOCTH  3(QQEKTHBHOTO  OTBEIACHHSA
OCBETJIICHHOW BOJIBI M OCa/IKa Ha JabHEHITYI0 00paboTKy.

16.11.  KoHcTpyKuMHM  YIUIOTHMTENEH  3aBUCAT  OT  KadecTBa
o0pabaTbIiBacMoro ocazka. [ ocakoB MaJOMYTHBIX I[BETHBIX BOJ CJIEAYET
CTPEMUTHCS, 4YTOOBl OTHOLICHWE JAWaMeTpa W TIYOMHBI YIUIOTHHTEIS
coctaBisio 1 : 2. C yBenMyeHHEM MYTHOCTH HCXOJHOW BOJBI YKa3aHHOE
OTHOLIEHHE MOXXHO YBEJIWYMBAaTh, W NPH YIUIOTHEHWH OCAIKOB M3 BOJ C
MyTHOCTBIO cBbime 100 Mr/m B KadecTBe YIUIOTHHUTENEH MOTYT OBITh
WCIIOJIb30BaHBI paiialibHbIe OTCTOMHUKH AUAMETPOM 10 18 M.



16.12. TToAroToBKY YIUIOTHEHHOTO OCagka K OO0E3BOKHBAHUIO MOXKHO
OCYIIECTBIISITh JHOO B CIEIHMAIFHON €MKOCTH, JIMOO HEMOCPEACTBEHHO B
MOHIKYCE.

MMOATOTOBKA OCAJKA K MEXAHUYECKOMY
OBE3BOKUBAHUIO

16.13. Mexanmueckoe 00€3BOKMBAaHHE OCAAKOB, OOpa3yroIIHMXCs Ha
CTaHIMAX O0E3KENC3NMBAHUSI M YMSTYCHHS IIOJ3EMHBIX BOJ, CIIEAyeT
OCYIIECTBIISATH MOCJIE UX YIUIOTHEHHS 0€3 IOTOIHUTENBHOM OIrOTOBKH.

16.14. Mexanndyeckoe OO0E3BOKMBAHHE THIPOKCHAHBIX  OCAIKOB
MMOBEPXHOCTHBIX MPUPOIHBIX BOJ CIEIyeT OCYIIECTBISATh TOJILKO IOCHe
MpeIBapUTEIbHON MOArOTOBKH, 00ECIICUNBAIOIICH N3MEHCHUE UX HUCXOIHOU
(PU3UKO-XUMHYCCKON CTPYKTYPHI.

16.15. IlpenBaputenbHas MOATOTOBKA THUIPOKCHIHBIX OCAJKOB K
00€3BOKMBAaHUIO MOXET BKIIOYATh WX YIUIOTHEGHHE B COOPYKEHHSIX
BEPTHKAIBHOTO WU PAJAHATBHOTO THIA, KOATyJSAIWI0 XUMHUYCCKIMH
peareHTaMu, 100aBICHNE BCIIOMOTATEIbHEIX BEMIECTB, HarpeB 10 60—98 °C,
3aMOpaKMBAHUE-OTTANBAHHUE.

II puMmMe gyasrnun s | 3amopaxuBaHHe-OTTAaMBAHHE CJEIyET
MpeycMaTpUBaTh IPH HOATOTOBKE K 00E3BOKUBAHHIO OCAJKOB MAIIOMYTHBIX
IBETHBIX M BBICOKOIBETHBIX BOJ, oOnajarommx HauOojee HU3KOH
BOJIOOTAIOIIEH CIIOCOOHOCTBIO.

2. Bpibop TemmepaTypbl HarpeBa oOcajka CIEOyeT OCYLIECTBIATH C
Y4ETOM BO3MOXKHOCTEH 00€3BOXKUBAIOIINX AINapaToB.

16.16. YinoTHeHUE THUIPOKCUIHBIX OCAJIKOB MaJOMYTHBIX I[BETHBIX BOJ
CllelyeT  TMPOM3BOAWTH B YIUIOTHHTENSX  BEPTUKAIBHOTO  THIIA,
000pY/IOBaHHBIX yCTPOMCTBAMH JJIsl HENPEPHIBHOTO HAPYIIEHHS CTPYKTYPHI
ocajka.

YIJIOTHEHHE OCagKOB, MOJYYEHHBIX M3 TOBEPXHOCTHBIX BOJ C
MyTHOCTEIO cBbImIe 100 Mr/m, a Takke 0CaaKOB, 00Pa3yIOMINXCS Ha CTAHITUAIX
0o0e3Kene3nBaHus W YMSITYEHHS IOA3EMHBIX BOZ, B 3aBUCHMOCTH OT
MIPOU3BOANTEIBHOCTH CTAHIMM MOXKHO OCYIIECTBISATh B YIUIOTHHUTEISIX
BEPTUKAIBHOTO WIIM PaIUaIbHOTO THIIA.

Jns mpeaBapUTENbHBIX PacueToB MNPU HPOEKTUPOBAHMU BIAXHOCTh
YIJIOTHEHHOTO B TeueHue 2 U ocazka Py, ciexyer npuHuMars, Yo:

JUIL  Ocajgka >KeJe30COAepKallux IOJ3eMHBIX Box — 97,0; mpm
YBEIMYECHUH TIPOAOJDKUTEILHOCTH YIUIOTHEHUsI 10 24 9 BIaXHOCTb
YIUIOTHEHHOT'O OCaJiKa CHIKaeTcd 10 92—94;

IUTA 0cajKa, 00pa3yromerocs Ha CTAaHIUAX YMITYCHUS BOIBI, — 92—94.

16.17. Jlnd mpenBapUTENBHBIX pacueToB TPU  MPOCKTHPOBAHHUH
BJIQ)KHOCTH  YIUIOTHEHHOIO OCaJKa MOBEPXHOCTHBIX BOJA Pyn;, %, B
3aBUCHMOCTH OT KayeCTBEHHBIX IIOKa3aTelieil HCXOJHOW BOJBI MOXKHO
OIIPEJICTISITH 110 CIEAYIOIIEMY BBIPaKEHHUIO:

Py = 96,034+ 1,8 - 102 1[-3 - 10" M — 1,26 - 10* M?, (66)
y

rae Ll — uBeTHOCTh NCXOOHOW BOABL, Tpas;

M — MyTHOCTb UCXOJIHOM BOJIbI, MI/JI.

ITpomomKUTETHHOCTD YIUIOTHEHHS OCAAKOB ITIOBEPXHOCTHBIX BOJI CIIEAyeT
MIPUHUMATH paBHON 6—10 4 B 3aBUCUMOCTH OT KaueCTBa OCAJIKOB, PUYEM C
VBEIIMYCHUCM MHUHCPAIBHBIX MPHUMECCH B HHUX MPOJOJDKHTCIHHOCTH
VIUTOTHCHHSI CHIDKACTCS.

16.18. [nsn wuHTeHCHUKAIMM Tpolecca YIUIOTHEHHS B  OCAI0K
nobasmsor [TAA n3 pacyera 0,04 % Maccel CyXoro BeIIECTBAa OCAaIKa.
[IponomKUTETPHOCTh YIUIOTHEHHUS TPU 3TOM CIIEAYeT MPUHUMATH PaBHOW
24 u.

16.19. B kadecTBe XMMHUYECKUX PEAreHTOB Uil KOAryJisiLUU OCaJKOB
mepe]; X MeXaHHIeCKAM 00e3BOKMBAHWEM MOTYT UCIIONB30BaThCS U3BECTD,
MUHEPAITBHBIE )KeJIe30COIePIKAIINE KOATYIISTHTHI, (PIIOKYJIISTHTEHL.

16.20. l3BecTp TpW TOATOTOBKE THAPOKCHIOHBIX OCAAKOB K
00€3BOKMBAaHMIO ~ MOXKET  HCIIOJB30BATBCS  caMoOCTOSITenbHO.  Jlms
MpeIBapUTENFHBIX pacyeToB 103y u3BecTd no CaO ciemyeT NpUHUMATH Ui
0CaJIKOB BOJ, % Macchl CyXHX BELIeCTB 00padaThIBAEMOr0 OCaIKa:



MOBBIIIEHHON MyTHOCTH — 10-15;

cpenHel BeTHOCTH U MyTHOCTH — 20-30;

MaJIOMyTHBIX cpegHel nseTHoct — 30-50;

MaJIOMyTHBIX BBEICOKOLBETHBIX — 60-100.

IIpu »TOM f03a H3BECTH BO3pPACTaeT C YBEIMYEHHEM LIBETHOCTH U
CHI)KEHHEM MYTHOCTH MCXOJHOM BOJIBI.

16.21. CamocCTOATEIIFHOE UCIIONB30BaHUE (DIIOKYIISTHTOB ISl TOTOTOBKH
THIPOKCHAHBIX OC3aZKOB K MEXaHHMYECKOMY OO€3BOKMBAHHIO BO3MOXKHO
JMIIBb TPU 00€3BO’KMBAHUN OCAJKOB BOJ NOBBIIIEHHOH MyTHOCTH.

OnoKyISHTHI CIELYET UCIOJIB30BATh IS COKPAILCHUS pacXo/a U3BECTH.
IIpu sTOM U TIpeABAapUTENBHBIX pAcyeTOB CIENyeT HPUHUMATb 03y
¢noxynsuta 0,2 % 1Mo aKTMBHOW YacTH OT MaccChl CYXHX BELIECTB U JI03Y
u3Bectd Mo CaO — 20 % A5 MajgoOMyTHBIX LBETHBIX BOJ U 15 % mist BoJ
CpeJHel IBETHOCTH U MyTHOCTH.

16.22. Jlns cokpamieHuss pacxoJa H3BECTH MpH  IMOATOTOBKE
THIPOKCHAHBIX ~ OC3AKOB K O0E3BOXKMBAHHMIO MOXKHO  HCIIOJH30BaTh
pa3uYHBIC BCIIOMOTATEIbHBIC BEIIECTBA, CPEAN KOTOPBIX CIEIyeT OTMETHUTD
30JIy-yHOC OT CKHTaHus Topda, yIiisl U CIAHIEB, THATOMHUT, TIEPIIUT, OIIIIKH,
MECYaHyIO MBUTb M JPYTHE OTXOBI.

3¢ PeKTHBHOCT NMPUMEHEHUsST BCIIOMOTATEIbHBIX BEIIECTB HEOOXOIUMO
HOATBEPIUTh ONBITHBIM IyTeM. OOBMHO m00aBKa BCIIOMOTATEIbHBIX
BerecTB B KonuuecTBe 50—100% Macchl cyXuX BEIIECTB OCaJKa MO3BOJIIET
COKpAaTHUTh PAaCXOJ U3BECTH B 2 pasa.

CoBMECTHOE UCIIONIb30BaHHE BCIIOMOTATENBHBIX BEIIECTB U (MJIOKYJISTHTOB
MO3BOJIICT  IOJHOCTBIO  OTKA3aThCsl OT IMPUMEHEHUS HW3BECTH IpHU
00€3BOXXMBAaHUN OCA/IKOB, MOJYYCHHBIX W3 BOJ CpEOHEH LBETHOCTH H
MYTHOCTH.

16.23. Ilpm mnepekauke ocajgka Iepes O00E3BOKMBAHHEM H OCOOEHHO
mmociie  KOAryJsIMOHHOH W (PIOKyIAIHOHHOW OO0paboTKM BO HU30EKaHHE
paspymieHust  €ro  CTPYKTYphl  HE  JOMYCKaeTCsl  HCIIOJIb30BAaHHE
LEHTPOOEKHBIX HACOCOB, WX CIIEAYET 3aMEHATh IUTYH)KEPHBIMH WA
ITHEKOBBIMHU.

ONPEAEJEHUE OCHOBHBIX TEXHOJOI'MYECKUX
ITAPAMETPOB
IMPOIECCA MEXAHNYECKOI'O OBE3BOKUBAHUSA OCAJKOB

16.24. PacueT yIulOTHUTENEH CIEAYET OCYIIECTBIATh 10 MAaKCUMAIBHOMY
4acoBOMY KOJIMUECTBY OCaJKa, oOpasylomeMycsi B IIEpHOJ IaBOAKa, C
YUETOM COKpalleHUs] Iepuoja YIUIOTHEHHS B 2 pas3a II0 CPaBHEHHIO C
yKazaHHBIM 11. 16.17.

16.25. Pacuer oOopymoBaHWs UII OOE3BOXKHBAHUS OCAagKa BOJ
MTOBEPXHOCTHBIX HCTOYHHKOB CIIEyeT BECTH, NPHHHMAas BO BHHUMaHHE
CpeIHET0JOBBIE ITOKA3aTeNId KauyeCTBa HCXOHOM BOIBI.

16.26. Ha mepmon maBogka HEOOXOIMMO IperycMaTpuBaTh CO3JIaHHE
aKKyMYJIHPYIOIIEH eMKOCTH AJIsl YIUIOTHEHHOTO OCaJKa, KOTOPBIl HE MOXKET
OBITH 00€3BOJKEH Ha YCTAHOBICHHOM 000y IOBaHHU.

AKKyMyJIUPYIOUIYI0 EMKOCTb CJIEIyeT 000py/10BaTh HACOCHOM CTaHIIMEH,
obecrieunBamonield  TepeKkauky Haxojslierocs B HEH ocagka Ha
00€3BOXHBAIOIIME AMIAPaThl B IEPHO MEKECHHU.

16.27. OcHOBHBIE TapaMeTpsl pabOTHI GHIILTP-TIPECCOB:

TOJIIIIHA CII0s1 00E3BOKEHHOT'O Ocajika Ha (PUIBTPOBAIBHON IIEPETOPOIKE
pu 00€3BOKMBaHUH Ha (QIUIBTP-TIPEccax W BaKyyM-QHIbTpax 6apabaHHOTO
THIIA JOJKHA OBITE Hoo > 5 MM;

o0BeM ocanka, MoJaBaeMoro B (MIBTP-TIpEcC, - HE MeHee o0mero
00BbeMa KaMep, COOTBETCTBYIOLIETO MTACHIOPTHBIM JAHHBIM;

YVACTBHBIM 00beM MmomaBaeMoro ocagka W = 0,04 MM (npumenn-
TenbHO K unbTp-npeccam Tunos GIIAKM u OITIAB) .

16.28. IIpon3BOIUTENHFHOCTS 00E3BOKUBAIOIIMX ANMapaToB IO CYXOMY
BemtecTBy ocagka Q, Kr/(M® * ), BRIpaKEHHAs depe3 Maccy TBEpaoil (assl
0CaJiKa, MOKET OBbITh paccuynTaHa 1o Gopmyre



Q=—2K | (67)
Fry
rae m,, — Macca TBepAoi a3kl ocajxa, Kr;
F — noBepxHoCTh DriibTpOBaHMS, M;
T, — TMPOJOIKUTEILHOCT (PUIBTPOLMKIIA, U;
K — xoaddummenT 3anaca, yq4uThIBaIOIINKA KoJleOaHHE CBOMCTB 0ca/ika U
KoJIbMaTaluio GUIbTPOBAIBHOM neperopoaku, pasusiii 0,6—0,8.
[IponomxutensHOCTs GUIIBTPOIUKIIA Ty, Y, IPH 00€3BOKMBAHUH OCAIKOB
Ha (UIIBTP-TIpeccax paBHa:
Ty =Tp + Torx T Toen » (68)

T1e T¢ - IPOJOKUTENLHOCTE GHIBTPOBAHMS, U;
Torx - IPOJOJDKUTEIBHOCTE OTXKHMA, U;
Tpen - NIPOJOJDKUTENBFHOCTh BCIIOMOTATENBHBIX OIEpaliiid, BKIIOYAIOIIast
BpeMsl 3allOJTHEHUS KaMmep OCaJKkoM B 00beMe, PaBHOM 00BeMy
Kamep (UIBTp-TIpecca, BpeMsl BBIIPY3KH OCaika U pereHepanuu
TKaHH ¥ ITPUHUMaeMasi 110 MacIOPTHBIM JIaHHBIM, Y.
[TpomomKUTeNsHOCTh GUIBTPOLUKIIA Ty, Y, IPH 00E3BOKMBAHUH OCAIKOB
Ha BaKyyM-(WIbTpax paBHa:

T =Tp—— » (69)

L€ Olg) - YTOI 30HBI (PUIETPOBAHMS, TPAI.
Macca TBepzoit (ha3sl ocaika cocTaBIseT

mTB = WHCX CI/ICX 9 (70)

rae W« - 00beM HCXOIHOTO OCajKa, M ;
Cex - KOHIIGHTPALIMS HCXOIHOTO OCAIKA, KI/M’.
[Moncrapnss 3Hauenus u3 Gopmya (68) - (70) B popmyny (67), momydum
CIIETYOIIME 3aBUCUMOCTH JUTS OTPEAEIIEH s IPOU3BOIUTENbHOCTH:
¢unpTp-TIpeccoB

WyexC
Qq;)‘r[ — HCX ~HCX K ; (71)
F(rq, +Tomx T rBCH)
BaKyyM-(HIETPOB
Wncxcncxaq)
=——K. 72
QB.(I) F‘Cq) 360 (72)

Ecmu xoHmeHtpammio wucxomHoro ocagka B ¢opmymnax (71) u (72)
3aMEHHUTh BIAXHOCTBIO HMCXOJHOTO OCajgKa, YKa3aHHBIE 3aBHCUMOCTH
COOTBETCTBEHHO ITPUHUMAIOT CIIEIYIOIIMH BUA:

Q _ Wncx(loo_Pncx)pch
¢ =
100F(’Cq) + Tomk +TBcn)

K (73)

_ Wﬂcx(loo —Pucx )aq)pI/ICX
36000Frcp

Q. K, (74)

rae P - BIQXKHOCTH HCXOQHOrO ocanka, %o;

Pucx - TUIOTHOCTh UCXOIXHOTO OCAIKA, KI/M-.

[Ipou3BOAUTENBHOCTS  00E3BOXKMBAIOIINX ~ AIAPaTOB  MOXET  OBITh
orpejiesieHa TaKKe M0 00beMy BBIACIHMBIIErOCs (UIbTpATa U BIAKHOCTU
HCXOTHOTO U 00€3BOKEHHOI0 OCAIKOB U3 CICAYIOIIEr0 COOTHOIICHHS:

Wucx (100 - Pncx) = (WHCX - Wd)) (100 - Poc) > (75)
100-P
OTKyzIa Wiex = W POO—_;C . (76)
ucx ocC

IoncraBue 3aBucumocth (76) B dopmynsr (73) u (74), momydnm
CIIE/TYOLIIE BHIPAKEHHS:



Wi (100—P ¢ )(100 = Pyyey )Ppex

Qp.n = K (77)
P 00(P e ~Poc)F(Tg) * Tomx + Toen)
o Wip(100—P ¢ (100 = Pex Jo g Prcx . 78)
3600(Pyyex — Poc)Frgy

16.29. [apnenus GunbrpoBanus Gg¢ B OTRKUMA Gry, TONIEPKHBACMBIC
npu pabote (hUITBTP-TIpECCcoB, OTIpeNIeISIOTCA C)KMMaeMOCTBIO
00€3BOKHMBaeMBbIX 0caikoB. OHAKO YUHUTBHIBAs, YTO B MPOLECCE MOATOTOBKH
0Ca/JIKOB K 00E€3BOXKHMBaHHIO 3HAYCHHE CXKMMAEMOCTH 00pabaThiBaeMbIX
0Ca/IKOB IIPUBOJAT K ONPENEICHHOMY YPOBHIO, TIPH NPOEKTHPOBAHUU MOTYT
OBITH PUHSTHI CIEAYIONINE 3HAUCHHsI JaBJICHUI B 3aBUCIMOCTH OT KauecTBa
00pabaThIBaEMOr0 0Casika, KOTOpble OYyAyT KOPpEKTUpOBaThCs B Mpolecce
9KCILTyaTalliH:

JUTSL 0CAJIKOB MAJIOMYTHBIX [[BETHBIX U BHICOKOLIBETHBIX BOJI

Gy =0,3-0,4 MIla; G = 0,8-1,0 MI1a;
JUTS. OCAIKOB BOJI CPEHEH IBETHOCTH U MyTHOCTHU
G¢ =0,4-0,5MIla; Gorx = 1,0-1,2 Mlla;
JUTSL OCaJIKOB BO/ MOBBIIICHHONH MyTHOCTH
Gy =0,5MIla; Gori = 1,2 Mlla;

16.30. [Ins mpenBapuTeNbHBIX pacyeToB TPU  NMPOEKTUPOBAHUU
MIPOU3BOANTENHHOCTS BaKyyM-(QHJIBTPOB IpH O00E3BOKHMBAHWU OCAJIKOB,
00pa3yrommxcs Ha CTaHIUAX 00e3KeIe3nBaHuts, cIeyeT IPUHIMATh PaBHON
80—100 kr/(M* - @), BIaXKHOCTb 06E3BOKEHHOTr0 OcamKa - 60—70 %.

[Tpn 06e3BOKMBaHNH HA BaKyyM-(QHIBTPaX 0CaAKOB, 00pa3yIOIIMXCS MIPU
YMATYSHUH TIOA3EMHBIX BOJI, IPON3BOJUTEILHOCTD CIIEAYET IIPUHSATH PaBHOU
90—120 kr/(M* - 1), BIaKHOCTb 06E3BOKEHHOTO 0canKa - 50-60 %.

IIpm  00e3BOKMBaHUHM  THAPOKCHUAHBIX  OCAIKOB  IOBEPXHOCTHBIX
MPUPOTHBIX BOA MPOHM3BOIAUTEIBHOCTH  (HIBTP-IPECCOB IO  CYXOMY
BEILIECTBY CIIEIyeT MPHHUMATh, KI/(M” - 4), [l 0CAJKOB BOJ:

MaJOMYTHBIX LIBETHBIX - 3—5;

CpeIHel IBETHOCTH M MyTHOCTH - 5—10;

MOBBITIEHHON MyTHOCTH - 10—15.

[Tpu 5TOM BIAXHOCTh O0E3BOKEHHOTO OCaJKa COOTBETCTBEHHO, %, IS
0CaJKOB BOA:

MaJIOMYTHBIX I[BETHBIX - 70—75;

cpelHel IBETHOCTU U MyTHOCTH - 60—70;

MOBBIIIEHHON MYTHOCTH - 55—65.
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	РАСЧЕТ ТОНКОСЛОЙНЫХ ОТСТОЙНИКОВ И ОСВЕТЛИТЕЛЕЙ
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	Черт. 22. Крепление распределительных труб для подачи воздуха с помощью кондуктора
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	1 - днище; 2 - швеллер, закладываемый в днище; 3 - хомут; 4 - резиновая трубка; 5 - труба для подачи воздуха; 6 - подкладка
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	d - диаметр дырчатых труб, мм; lт - длина дырчатых труб, м; nт - число отверстий в трубе; dо - диаметр отверстий, мм; Ко - коэффициент неравномерности расходов

	Черт. 32. Конструкция среднего дренажа ФПЗ-4 (ФПЗ-4н)
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	1 - диффузор для подвода обрабатываемой воды; 2 - корпус; 3 - уголковая решетка; 4 - тонкослойные элементы; 5 - желоб для сбора осветленной воды; 6 - осадочная часть; 7 - патрубок для отвода осадка; 8 - трубчатая напорная система для гидросмыва осадка
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	1 - корпус фильтра; 2 - зернистая загрузка; 3 - трубопровод для подачи воды; 4 - расходомер; 5 - манометры; 6 - разбрызгиватель; 7 - трубопровод для подачи воздуха; 8 - ротаметр; 9 - трехходовой кран; 10 - компрессор; 11 - пробоотборники; 12 - мерный бак; 13 - трубопровод для сброса фильтрата; 14 - трубопровод для отвода фильтрата; 15 - поддерживающая сетка; 16 - воздухоотвод
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	1 - реактор биохимического окисления; 2 - бачок для приготовления раствора триполифосфата натрия; 3 - скорый фильтр; 4 - воздуходувные агрегаты с фильтрами для очистки воздуха
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	Черт. 41. Принципиальная схема работы станции обесфторивания воды
	1 - артезианская скважина; 2 - зарядная камера смесителя; 3 - подача коагулянта; 4 - рабочая камера смесителя; 5 - контактный осветлитель; 6 - резервуар сброса первого фильтрата; 7 - подача соды; 8 - резервуар-отстойник промывной воды; 9 - подача хлора; 10 - резервуар чистой воды; 11 - подача воды потребителю
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	СОСТАВ И ТЕХНОЛОГИЧЕСКИЕ СХЕМЫ РАБОТЫ УСТАНОВОК
	Черт. 42. Принципиальная схема работы установок типа «Струя»
	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 - насосы-дозаторы; 8 - операционная задвижка; 9 - отстойники; 10 - фильтры; 11 - ввод хлорреагента; 12 - водонапорная башня; 13 - промывной отсек; 14 - подача воды потребителям

	Черт. 43. Принципиальная схема обесфторивания, обезжелезивания и умягчения воды на установках типа «Струя»
	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 обеззараживания воды на бактерицидном аппарате; 11 - водонапорная башня; 12 - подача воды потребителям
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	Черт. 44. Характерные диаграммы ионного состава подземных вод повышенной жесткости
	а - удаление кальциевой жесткости карбонизацией; б - удаление кальциевой и магниевой жесткостей карбонизацией; в - удаление кальциевой жесткости известково-содовой обработкой; г - удаление кальциевой и магниевой жесткостей известково-содовой обработкой

	КОНТРОЛЬНО-ИЗМЕРИТЕЛЬНЫЕ ПРИБОРЫ И АВТОМАТИКА
	Примеры расчета технологических режимов работы установок для очистки подземных вод
	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.
	Qрасч = 1,25 ( 200 = 250м3/сут > 240м3/сут (10,0 м3/ч).
	Д = 12,9 (3,4 ( 1,2) = 28мг/л.
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	Черт. 45. Номограмма для определения производительности установки типа «Поток»
	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 вспомогательных веществ; 8 - промежуточная емкость; 9 - нагревательный элемент; 10 - компрессор; 11 - монжус; 12 - камерный фильтр-пресс; 13 - транспортер; 14 - бункер; 15 - автосамосвал

	ПОДГОТОВКА ОСАДКА К МЕХАНИЧЕСКОМУ ОБЕЗВОЖИВАНИЮ
	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; 

