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HAYYHO-UCCJEJTOBATEJIbCKUIA HHCTUTYT
KOMMYHAJIBHOT'O BOJOCHABKEHUA
N OYUCTKHU BOJbI (HUU KBOB)
AKX nm. K. JI. TAMPHUJIOBA

ITOCOBUE
IO MPOEKTUPOBAHHUIO COOPYKEHUI
JJIA OYUCTKHA 1 MOATI'OTOBKU BO/bI

(x CHulI 2.04.02-84)

Ymeepicoeno npuxazom HUH KBOB
AKX um. K. /1. lHamgpunosea
om 9 anpens 1985 2. Ne 24

_ MOCKBA
HOEHTPAJIBHBIM HHCTUTYT TUIIOBOI'O IIPOEKTUPOBAHMUA
1989

PexomennoBano k uznanuto yuenoiMm coetom HUM KBOB AKX um. K. /1. [Tam¢punosa.

ConepXuT cBeleHUs, YTOUHSIOIINE KOHCTPYKTUBHBIE U Jpyrue OCOOEHHOCTH COOpYKEHHH,
BOILE/AIINX B OCHOBHOW HOPMATHUBHBINA JOKYMEHT, a TaKkKe YKa3aHUs MO PsALYy HOBBIX pa3palboToK,
KOTOpPBIE MOTYT HPHMEHATHCA TOJBKO B OKCIHEPUMEHTAJIBHOM MOpSAJKE, IIPU OTOM A
X039 CTBEHHO-TIUTHEBOTO BOJOCHAOXKEHHS HEOOXOIUMO HAJIM4YUe MOJOXKHUTEIBHOTO 3aKIIOYCHUS
CaHUTAPHBIX OPT'aHOB.

Jist MH)KEHepHO-TEXHUUECKUX PaOOTHUKOB MPOEKTHBIX OpraHU3aIMi.

Ilpu  nonvsosanuu Ilocobuem Heo0OXOOUMO — yUUMBIBAMb — YMBEPHCOCHHbIE — USMEHEeHUs
CMPOUMENbHLIX HOPM U NPASUN U 20CYOapPCMBEHHbIX CMAHOApmMos, NYOIUKyembvle U JHCYypHae
«bronnemeny cmpoumenvroi mexuuxuy, «CoOopHuke u3MeHeHUll K CMpOUmenbHblM HOpMam U
npasunamy» I'occmposs CCCP u ungpopmayuonnom ykazamene «locyoapcmeennvie cmanoapmol
CCCP» I'occmanoapma.

INPEAUCJIOBHE

[Tocobue sBnsieTcss nmomoiHeHneM K paza. 6  «Bomomomroroka»y CHull 2.04.02-84
«BonocHabxenne. HapyHble ceTH U COOPYKEHUS.

CocTaBieHO € yYeTOM Hay4YHbIX HCCIEJIOBaHUNH U OO0OOIICHHS OIbITa MPOEKTUPOBAHUSA,
CTPOUTENLCTBA U SKCILTyaTaIlH BOJAOIIPOBOIHBIX CTAHIIUHN 3a TIOCTIEHHUE TOIBI.

[Tocobue pazpaborano HUM KBOB AKX um. K. JI. [TamdunoBa - kaHaugaTaMu TeXH. HayK E.
U. Anenvyunoii (pasn. 1), B. M. Kopabenvnuxoswvim (pazn. 4, 13, 14), A. M. Ilepaunoii (pasn. 13), 4.
U. [lemunvim (pazn. 6), B. I1. Kpuwmynom, B. M. Tpeckynosvim (pasn. 7), I. JI. Meopuwem (pa3n.
15), B. M. Jliobapckum (pazn. 16) comectho ¢ BHUM BOJAT'EO - g-pom TexH. Hayk A. /.
Ezeoposvim (pasn. 2), kanguaatamu TexH. HayK 4. M. Mupkucom, 3. A. Ilpowunvim (pasn. 1), 4. C.
Poounorii (pasn. 2), 2. JI. Borvgpmpy6 (pasn. 3, 4), I'. FO. Accom (pazn. 12); PHUU AKX um. K. [I.
[Tamdwnosa - kanaunaramu TexH. HayK M. X. Kosapckoti (pasn. 5), A. U. @Qunamoswvim (pasa. 8),
OUCH - xauna. texH. Hayk 1. A. Ipabosckum (paza. 8); IHUUKUBP - kann. texH. Hayk M. I
XKypooiu (paza. 9); AsSHUUN Bomubix mpoOsiem - kaua. TexH. Hayk Y. C. babaesvim (paza. 10);
HHUUDII wuuxeHepHOro 000OpyHOBaHMSA - KaHAMJATaMu TexH. Hayk B. M. Poounvim, b. ]I
Cykacamom, uax. I. P. Pabunosuyem (pazg. 11).

B orbope marepumana, cocraBieHWH U penakTupoBaHuu [locoOusi ydacTBOBaIM: KaHAHUIATHI
TexH. HayK Y. U. Jlemun, JI. H. Ilackyuxas, B. Il. Kpuwmyn (HUM KBOB AKX wmm. K. JI.
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[MamdunoBa); kana. TexH. Hayk B. B. Awanun, n-p texs. Hayk, npod. 4. 3. Anenvyun (BHUU
BOII'EO); umxenepwt B. A. Kpacyaun, JI. Il. Pozanosa (I'mupokommyHBonOKaHan); A. @.
bpumxun (CorozBogokananipoexr); /. P. Pabunosuu (LITHUNIII unxenepnoro o0opynoBaHus)

1. PACTIPEAEJIMTEJIA PEATEHTOB

B npaktuke BogonoArotToBku B cooTBeTcTBUU ¢ TpeboBanusmu CHull 2.04.02-84 nomxHO OBITH
oOecrie4eHO OBICTPOC W PaBHOMEPHOE paclpeielieHue pearcHToB B 00pabaThiBacMOl BOJE.
Oco0eHHO Ba)KHO YBEJIWYEHHE CKOPOCTHU PACHpEENICHUs MPU BBEICHUHM KOAryJsHTOB (pPacTBOPOB
COJICH aIOMUHUS M JKejie3a) I CO3JaHus YCIOBHA WX A(P(EKTUBHOTO W PAIMOHAIBHOTO
HCIIOJIB30BAaHUA.

Hwxe ommcano HECKOJIBKO THIIOB pacmlpeneiuTeneil peareHToB, pazpadborannsix HWM KBOB
AKX nm. K. JI. [Tam¢unosa (tun 1) u BHUU BOAT'EO (tumsr II - IV).

MEP®OPUPOBAHHBIN PACITPEJEJMUTEJIb KOAT'YJISIHTA (THII I)

1.1. Pacnpenenurens npeaHa3HayeH JJs BBEACHUS PacTBOPOB KOaryJisiHTa WM (DJIOKYJISHTa U
MOYET OBITh YCTAaHOBJICH B TPyOe mepesl CMecUTesIeM, IPH MOCTYIJICHUN BOABI B CMECUTENh WIH B
OJTHOM M3 OTIENEHHH BXOJHOW Kamephl Iepell KOHTaKTHBIMHM ocBeTiuTesnsMu (uept. 1). B
MOCIIEIHEM CIIydyae PEKOMEHJIYEeTCs YCTaHaBIMBaTh PACIpPENEIUTENb B NPOEME MEPEropoIKH,
CO3JIAI0NIEM CY>KEHHME NIOTOKA U YBEJIMUEHHE €ro TypOyJIEeHTHOCTH.

Yepr. 1. Cxema ycTaHOBKH nep(OPHPOBAHHOIO pacnpeneauTest koaryasiura (tum I)

a - B BUXPEBOM CMECHTEJIE; 6 - B IEPEropo4aToM WIIM KOPUIAOPHOM CMECUTENIE, BXOJJHOM KaMepe KOHTaKTHOTO
OCBETIIUTEIIS; [ - pacTIpeieNIuTelb; 2 - CEKIMOHHAsl CBUHYMBAIOIIAsICS IUTAaHTa; 3 - TI01a4a KoaryJisHTa; 4 - 3apsijika
cudona
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1.2. [Torepu Hamopa pu 00TeKaHUH pacipeaenuTens Boaoi coctaisoT 10 - 15 cm.

1.3. Pacmpenenurenu u3 mnepopupoBaHHBIX TPYOOK HE PEKOMEHIYETCS NPUMEHATH TIpU
00paboTKe BOJIbI PACTBOPOM KOAryJisiHTa, COAEPKALIM HEPACTBOPUMBIE IIPUMECH.

1.4. /1514 BBeiIeHUs paCTBOPOB MUHEPAJIbHBIX KOATYJISIHTOB CJIEAYET NPUMEHATh PaclpeesIUuTeNN
U3 BUHUILJIACTOBBIX TPYO MJIM U3 HEpXKaBEIOILEH CTalH.

1.5. Pacnpenenutens koaryisiHta (4epT. 2) COCTOUT M3 IEHTPAJIBHOrO 0ayka co MITYIEpOM, Ha
KOTOPBIM HajJeBaeTCs LUIAHT Ul MOJauu KOAryJsHTa, U paJualibHbIX MeppOpUPOBAHHBIX TPYOOK-
Jdy4yel, MMEIOIIMX OTBEPCTHUS, HANpPAaBJICHHBIE IO JBMWKEHHIO IMOTOKAa BOJbL. Pacmpenenutenb
OITyCKAaeTCs Ha MECTO YCTAaHOBKHU C MIOMOIIbIO0 CBUHYMBAIOILEHCS U3 OT/IEJIbHBIX CEKIIMN IITAHTH.

Yepr. 2. [leppopupoBanHblii pacnpeneanTenb koaryasura (tum I)

1 - neHTpanpHBIN 0a40K; 2 - OTBEpCTHA U1 BBOJIA KOATYIIIHTA; 3 - pa3beMHas IITAHTa; 4 - IITYHep A IPUCOSANHEHHS
[IIaHTa ITOAa4YH KOAryJIsHTa; J - 3ariIyIika; 6 - nepoprupoBaHHas TPyOKa-Iyd

1.6. Yucno orBepcTudl B paclpeieluTenie CJleAyeT ONpeaeNsiTb IO pacxojy pacTBopa
KOAryJsiHTa U BEJIMYMHE MOTEpH Haropa B pacnpenenureiie 30 - 50 cMm.
1.7. Pacxoj pacTBOpa KOaryJjisiHTa ¢, CM"/C, CIeIyeT OMpeAesiTh o Gopmyre

_ Mgy 100
¥ o

; (1)

rae /I - 103a KoaryJsHTa, /M
¢ - PACXOJ] BOJIBI 9€PE3 CMECUTEIb, M /C;
Cx - KOHIIGHTpAIUs pacTBOpa KoaryisiHTa, % mo Macce;
- INIOTHOCTh PAacTBOPA KOATYIIsIHTa KOoHIeHTparuu Cy, T/cM.
[T10THOCTH pacTBOpa KOAryJisiHTa MpyU 3aJJaHHOW KOHIIEHTPAIUH ClIeAyeT IpUHUMATh 1o Tab. 1.

Taonuma 1
Konnenrpanwus pactBopa Al, (SO4);, % 1o Macce [110THOCTH PacTBOPA, I/CM’
1 1,009
2 1,019
4 1,040
6 1,060
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Komnrenrparus pactBopa Al, (SO4);, % mo mMacce

T110THOCTH PacTBOPA, I/CM’

8
10
20

1,083
1,105
1,226

3
1.8. Pacxox pactBopa KoaryisiHTa ¢,, CM /C, TIPOXOJSIIETO Yepe3 OIHO OTBEPCTHUE, CIIEIyET
OTIpeNIeTATh IO opMyIie

g, = sunflgh , )

rze 4 - KoOQPHUIUEHT pacxo/a, NpHOIKeHHO paBHbIi 0,75;

@ - TUIOIIAh OTBEPCTHS, CM;

& - YCKOPEHHE CBOOOIHOTO MACHHUsI, M/C;

h - 3amanHast moTeps Haropa B pacrpenenurene (cM. 1. 1.6).

B Tab11. 2 mpuBeaeHBI pacxo/ sl pacTBOpPA KOATYJISTHTA, TPOXOISIIET0 Yepe3 OAHO OTBEPCTHE, IPH
HoTepe Hamopa B pacrpenenurene, paBHoi 30 cM; yka3aHbl peKOMEHAyeMble AUaMETphl JTyueil B
3aBUCHMOCTH OT AWAMETPa OTBEPCTHH.

Taonuma 2

Pacxo,u pacTBOpaA KoaryJjigHTa, npoxoadauero 4epe3 0AHo

HUaMeTp OTBEPCTHS, MM
A P P ? otBepcTHe pH & = 30 cM, cM’/c

HuameTp nyda, MM

3 12,8 15
4 22,8 20
5 35,6 25
6 51,3 32

1.9. Yucno otBepcTuii n, B pacupeaeauTene (Ipu BHIOPAaHHOM JUaMETpe OTBEPCTHI) HAJICKUT
oTpeneniTh 1o GpopmyIe

e
9o (3)

[Tpu n, > 32 caenyeT yBeIUUUTh AUAMETP OTBEPCTHIA U IOBTOPHUTDH pacuerT.

1.10. B nenax ymeHbIIEHUSI BEPOSTHOCTU 3aCOPEHMSI OTBEPCTHUS JOJIKHBI OBITH Pa33€HKOBAHBI
TaK, YTOOBl UX JUAaMETpP YBEJIMUYMBAJCS OT BHYTPEHHEH MOBEPXHOCTH JIyda K HapyXHOH (mocie
CBEpJICHUSI OTBEPCTUH HA Jy4ax CBEPJIOM PACUETHOTO TUAMETPA).

1.11. Yucno nydelt B pacrpeaenuTene caeayeT BEIOUpaTh TakK, YTOOBI Ha KaXI0M Jydye ObLIO He
Oonee 3 - 4 oTBepcTHiA (YHUCIIO JTy4eH TOKHO OBITH He Ooiiee 8).

1.12. OtBepcTus Ha Jyd4axX paclpeleiuTeNss MOJDKHBI OBITh PACMONIOKEHBI CHUMMETPHYHO
OTHOCHUTENILHO OCH TPYyOBI, IO KOTOPOM MOcTymaeT oOpabarbiBaemasi BOJA, a Ha KaXIIOM Jyde -
CUMMETPUYHO OTHOCUTENLHO TOUKH, OTCTOAIICH OT cTeHkH TpyOsI Ha 0,25 nuametpa TpyOsI D.

Pacnionoskenne oTBepcTHi Ha JydaX pacHpelesUTeNsl CIEAyeT BBIOMPATh B COOTBETCTBUH C
Tabm. 3.

My

TaOnuma 3

o PaccrosiHre OT BHyTpeHHEW CTeHKH TPYObI 10 OTBEPCTHS,
Uucno oTBepCTHil Ha JTyue pacipenenuTens

JoJH 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. Crnenyer mnpeaycmaTpuBaTh BO3MOXHOCTh MCIOJB30BaHUSl IUIAHTa NpU  MOJa4ye
KOaryJIsiHTa JIsl OCYIIECTBICHUST 0OpaTHOM MPOMBIBKU pacrpeaenurens (cM. uepT. 1).
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KAMEPHO-JIYYEBOM PACHPEJIEJUTEJD (TUII II)

1.14. KamepHO-Ty4eBOii pactipeIeIuTeNb MPeIHaA3HAYCH I CMEIIEHUST 00padaThIBAEMON BOIBI
C pacTBOpPaMH PEareHTOB, 33 UCKIIFOYCHHEM U3BECTKOBOTO MOJIOKA.

1.15. KamepHo-nyueBoi pacrpeaeuTeb pacnoiaraeTcs Mo 0CH MOToKa 00pabaThiBa€MOid BOJIbI
(uepT. 3) W COCTOMT W3: UWIMHAPUYECKOH KaMepbl C paaualbHBIMU Mep(hopupoBaHHBIMU
OTBCTBJICHUAMU, UMCIOIIUMHU OTKPLITHLIC TOPUBI; HUPKYIALUOHHOIO Han}I6Ka, PacCIoJIOKCHHOI'O
BHYTPH KaMepbl COOCHO, OTKPHITOTO ¢ 00EUX CTOPOH M 3aKPEIUICHHOTO HAa OCHOBAaHUHM KaMephl,
OOpalIeHHOM K MOTOKY; pPeareHTONpPOBOJA, MPUCOCAMHEHHOTO K KamMepe ¢ IMPOTHBOIOJIOKHOU
CTOPOHBI. PeareHTonpoBoj MOKET OBITh CHAa0XXEH NMPHUEMHOW BOPOHKOW TPHU IOjAa4ye pacTBOpa
peareHTa caMOTEKOM WIIM COSIUHECH Ha ()IaHIIAX COOTBETCTBYIOMIEH KOMMYHHUKAIIMEH TPU TI0a4e
0] HATTIOPOM.

|
dr
10
y— | -
7 0 4
2
6= 45° %
do 3
d 0
5 uu Lo |
- 4
b — _._;.I}. e ——
4

Yepr. 3. KamepHo-iy4yeBoii pacnpeneautens (Tun II, pacnosioxenue - BHyTpU
TPyOOnpoBoaa)
1 - kopriryc TpyOOTIIpOBOAa; 2 - Kamepa paclpeeNuTels; 3 - Ty4eBOe OTBETBICHHE; 4 - IBUKCHUE BOJBI; 5 - OTBEPCTHE

JUIsl BBIXOJIA PacTBOPA; 6 - panalibHasl Paclopka; /7 - Tiryxas pe3uHoBasi Mydra, ycraHaBiInBaeMas ¢ 3a30poM S - 10 MM
0T KopITyca TpyOonpoBo/ia; § - TMPKYJISLMOHHBIN MaTpy0oK; 9 - mopava pearenra; /() - peareHTonpoBo/

1.16. DpheKkTHBHOCTH NEUCTBUS KAMEPHO-IYUYEBOTO PACTIPEACTUTENSI 00ECIIEYMBACTCS 32 CUCT:

MOCTYIUICHHUSI YaCTH UCXOJHON BOJBI Uepe3 IUPKYIISIMOHHBIN MaTpyOOK BHYTPh KaMepHhI;

paz0aBieHHsT STOM BOJOW pacTBOpa peareHTa, IOCTYMAaoLEero BHYTPh KaMepbl uepes
peareHTonpoBo/I (IIpeIBAPUTEIILHOE CMEILICHHE);

yYBEJIMYEHHUSI TEPBOHAYAJIBHOTO pacxoja IKUAKOTO peareHra, CIOCOOCTBYIOIIETO — €ro
paccpeioTOuEHHIO B IIOTOKE;

PaBHOMEPHOTO pacipeieieHus pa30aBIeHHOIO PacTBOPA MO CEYEHHUIO OTOKA.

[loctynnenue B KaMepy HMCXOAHOM BOJBI Yepe3 LUPKYJISALUOHHBIA MAaTpyOOK MPOUCXOAMT IOJ
JeCTBIEM CKOPOCTHOTO HAMOPa, UMEIOUIEr0 HauOOJIbIIYIO BEIMYUHY B SApE MOTOKA.

1.17. KamepHo-my4yeBOi pacHpeAenuTesb pa3MeIalT, Kak MpaBHIO, BHYTPH TPpyOOHpoBoIa
(pu BEpTHKAIbHOM M TOPU30HTAIBHOM €T0 MOJOKEHUH), Ha BBIXOJHOM ydacTke TpyOompoBoja,
MOJAIOIIEr0 MCXOJHYI0 BOJIY, WIM Ha BXOJHOM Yy4YacTKe TpyOONpoOBOJa, OTBOISIIETO BOAY M3
COOPY>KEHHSI, MOCIIe KOTOPOTO OHA TOJIJICKHUT NadbHEHIIeH peareHTHON 00paboTke (uepT. 4).
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[IpennoyruTenbHbl BapuaHT YCTAaHOBKHM paclpeeiuTeneii B TpyOOnpoBoAax peKOMEHIyeTCs
BBIOMPAaTh C YYETOM BO3MOXXKHOCTH HMX OCMOTpa W 3aMEHbl 0€3 TpeKpameHus MoJauu
o0OpabaTeiBaeMO BOJBI.

[Ipu 00paboTKke BOABI HECKOJBKHMH pEarecHTaMu paclpeleuTeNId PAaCTBOPOB CIEAyeT
yCTaHaBIMBaTh B IOCIIEAOBAaTENLHOCTH, ONpeAesieMoll TexHosorndeckoi cxemoi. Ilpu stom
OTJIENIbHBIE PACIIPENETUTENN MOTYT OBbITh OOBEANHEHBI B OJIOKH.

2

N s

04 #Ti] D

Yepr. 4. CxeMbl YCTAHOBKH KaMePHO-JIy4eBbIX pacnpeneanresaei (tum 1)

@ - BOJIN3M BBIXOJHOTO CEYECHUS BEPTUKAILHOTO TPyOOIIpoBoaa, 6 - BOIN3M BXOJHOTO CEYESHUS TOPU30HTAILHOTO
OTBOJISIILIETO TPYOOIpoBOAa; / - TpyOONPOBO; 2 - IBM)KEHHE BOABI; 3 - KAMEPHO-JIy4EBOH paclpeenuTels; 4 - mojaya
peareHTa; 5 - onopHasi KOHCTPYKIHA

1.18. PacuerHble MOKa3zaTelM KaMEpPHO-JIYUYEBBIX paclpelesuTeNied ©W  pa3Mepbl HUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB IIPUBECHBI B Ta0I. 4.

Tabnuna 4
IToka3aTenu ¥ KOHCTPYKTUBHBIE 31€MEHTEI 3HaueHus noKas3arenel
IIponomKUTETFHOCTS CMEMICHHS TIPH YCTaHOBKE BHYTPH TpyOomnporoza 7, ¢ 0,6-1,0
To ke, npu ycTaHOBKe BOJIM3HM BBIXOAHOTO (BXOAHOTO) ceueHus Tpydonposoa 7, ¢ 1,0
CkopocTb MOTOKa v, M/C He menee 0,5
Koa¢ppuumeHt rupaBandeckoro conpoTuBieHus ¢ 2,1
OTHOWIEHUSI pa3MEpoOB JJIEMEHTOB K JuaMeTpy D mopjaromero (OTBOJSIIETO)
TpyOorpoBoa:
JMaMeTp KaMephbl dy 0,25 -0,30
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ITokazaTeny U KOHCTPYKTHBHBIE AJIIEMEHThI 3HaueHus nokazaTesen

JMaMeTp LUPKYJISIIIMOHHOTO NnaTpyoxa d, 0,15-0,20
JIMaMeTp JIy4e€BOrO OTBETBICHUS d; 0,05 - 0,08
JIMaMETP PeareHTonpoBoAa d, 0,10-0,15
BBICOTA Kamephl H 0,30
BBICOTA LUPKYJISIIMOHHOTO MaTpyOKa H, 0,20
JUTHHA JTy9eBBIX OTBETBICHUN L, 0,25 -0,30

Huciio Jiy4eBbIX OTBETBICHUH 71, 8

JumameTrp OOKOBBIX OTBEPCTHI JIYIEBBIX OTBETBICHHUH d,, MM 4-10

Koaddunment nepdoparmn JiydeBbix oTBeTBICHHN K 1,4-1,6

TN ®PY30PHBIN PACIPEAEIUTEJD (THII IIT)

1.19. luddy3opHbie pactpenenuTeny IpeJHa3HaueHbl ISl CMEIIeHUsT 00pabaThIBAeMO BOJIBI C
KHUJIKUMH pearecHTaMu, B OCOOCHHOCTH C TEMH, KOTOPBIC COJEpKAT 3HAYUTEIHHOE KOJIUYECTBO
TBEPJBIX MPUMeEceH (M3BECTKOBBIM MOJIOKOM, YTOJIBHOW CyCIIEH3UEH).

1.20. Tuddy30pHbIi pacnipeaeuTeNb YCTaHABIUBAIOT B BEPTUKAIBHBIX TPYOONPOBOIaX MO OCH
noroka oOpabaTeiBaeMoll Bojabl. OH COCTOMT U3 KOHMYeckoro auddysopa, obOpalieHHOro
BBIXOJHBIM CEYCHHEM HaBCTpPEUy IMOTOKY, M PEareHTONPOBOAA, MPUCOCAMHEHHOTO K BXOJHOMY
ceueHuto auddy3zopa W CHAOKEHHOTO TPUEMHHKOM peareHta. [ OpH30HTAIbHBIE KPOMKHU
BBIXOJIHOTO cedeHus auddy3opa o0pa3ylOT €O CTEHKaMH TpyOOIpoBoja pabodwii 3a30p s
MpoIycKa MoToKa 00padaThiBaeMoi BOIbI (UepT. 5).

1i_de ]
o, ] I.""-
56 1 "
ﬁf;”{"f’giﬁ ! 9 ,;.»,r:%..

Yepr. 5. Audpdy3opubiii pacnpeaenureasb (tun I1T)

1 - kopiryc TpybompoBoaa; 2 - muddy3op; 3 - IBIKCHAE BOJBL; 4 - pabouuii 3a30p; J - Tayxas pe3suHoBas MypTa; 6 -
paauanbHas pacropka; 7 - mojiada peareHra; 8 - IpUeMHHUK pearcHTa; 9 - peareHTOIpoBOI
1.21. beicTpoe pacnpenenieHne peareHToB 00SCIICYHBACTCS 3a CUET:

NOCTYIJICHUS YacTH HUCXOMHOW Boabl B auddy3op mox AeicTBUEM CKOPOCTHOrO Haropa,
UMEIOILEro HanOoIbIIYI0 BEIUYUHY B SIIPE TOTOKA;
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PELMPKYJISLMA BOABI BHYTpU Iuddy3opa B pe3yibTare TalleHHs CKOPOCTHOIO Hamopa H
CMEIIEHHS €€ C PEeareHToM, oCTynaoumM B 1uddy3op depe3 peareHTOnpoBo/I;

PaBHOMEPHOTO pacIpeaesieH s pa30aBIeHHOI0 peareHTa B pabouem 3a30pe;

TypOyneHTHON nuddy3un, oOpasyromeiics B pe3yabTaTe paclIMpeHHs MOTOKA MPHU BBIXOJE U3
pabouero 3a3opa.

[Moctymienne pa3daBieHHOr0 peareHTa M3 AuQdy3opa B paboumii 3a30p MPOUCXOTUT 33 CUET
nojicoca B 00J1aCTb MUHUMAJIbHBIX JaBJICHUH.

1.22. Tuddy30pHEI pacnpefeuTeNb CIeIyeT pa3Melniath B TPyOONpoBojae CBOOOJHO H
LEHTPUPOBATh pAJUAIbHBIMU pacloOpKaMHU C 3a30paMM  MEXIYy HUX TOpPIAMH M CTEHKOU
TpyOompoBoga, paBHeiMH S5 - 10 wmm. Jlomyckaercss OJOKMpOBKAa C KaMepHO-IY4YEBBIM
pacnpenenuteneM (4epT. 6).

1.23. Jluddy3opHblii pacnpenenuTelb MOKHO OJHOBPEMEHHO C OCHOBHBIM Ha3HAYCHHEM
UCIIOJIb30BaTh B KAauyeCTBE CYXAOIEro YCTpoicTBa il M3MEpEeHHUs pacxona oOpabaTbiBaeMOi
BOJIBI ¢ KO3()(DUITUEHTOM THAPABINIECKOTO CONPOTHUBIICHHS, YKa3aHHBIM B Ta0. 5.

YepT. 6. Cxema coBMenieHust (¢ ¢Py30pHOro 1 KaMEPHO-JIYy4eBOr0 pacnpeaenTeei

I - xopmyc Tpy6onpoBona; 2 - nuddy30pHbIil pacrpeaenuTels; 3 - ABUKEHHE BOIbI; 4 - KAMEPHO-JIy4eBOi
pacnpesenuTesb; S - mojaya KoaryJsiHTa; 0 - ojaya u3BeCT!

1.24. PacueTHble MoKazaTenu U pa3Mepbl UG Py30pHbIX pacupeaenuTeei ykazansl B Ta0II. 5.

Tab6nuna 5
IToka3aTenu ¥ KOHCTPYKTHUBHBIE 3IEMEHTEHI 3HayeHus noKaszaTeneil

IIpomomkuTenbHOCTh cMeteHus 71, ¢ 1,0
CKOpPOCTh MMOTOKA V, M/C 0,5-1,5
Koa¢ppuumeHt rupaBandeckoro conpoTuBieHus ¢ 5,9
OTHOIIEHHUS pa3MEpPOB JIEMEHTOB K AuameTpy D TpybonpoBoja:

JUTMHA Y9acTKa CMEIICHUS / He menee 2,0

JMaMeTp BBIXOJHOTO ceueHus nuddysopa d; 0,67

JIMaMeTp peareHTonpoBoJa d, 0,10-0,15

CTPYWHBIN PACIIPEJIEJIUTEJb CYCIIEH3UH PEATEHTOB (THII IV)

1.25. Pacnipegenurenu CTpyWHOTO THMA MPEIHA3HAYEHBI I OBICTPOTO CMEIICHHS CYCIICH3UI
peareHToB (M3BECTH, YIJIs, TJIMHBI U JIp.) C BOAOW B HAMOPHBIX TpyOompoBojax nuamerpom 200 -
1400 mm.

Pacripenenutenu Ha/UIeKUT BBIMOJIHATH MO OJHOW W3 MPHUBEACHHBIX Ha YepT. 7 CXem,
BKITIOUAIONTUX: JIBA PACTIPEACITUTEILHBIX 3JIEMEHTa I TpyOornpoBoioB nuameTpom D = 200 - 400

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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MM (BapuaHT a); Tpu - g D = 500 - 700 mm (Bapuant 0); uerbipe - ansg D = 800 - 1000 mm
(BapuaHTHI 8, 2); nATh - 111 D = 1200 - 1400 MM (BapuaHT 0).

1.26. PacnipeenuTenu MOXHO yCTaHABJIMBAaTh KaK HAa TOPU30HTAIBHBIX, TAK U HA BEPTUKAJIBHBIX
ydacTKax TpyOOmpoBojoB. B MecTe ycTaHOBKH pacHpeieNuTeNsi PacCTOSHUE OT IMOBEPXHOCTH
TpyOOIpOBOJa 10 OTPAKAAIOLUINX KOHCTPYKLUI TODKHO ObITh HE MeHee 300 MM.

1.27. Kaxaplil pacripeieTuTeNIbHbIN 3IEMEHT paclpeAeIuTeNls CyCIIEH3UU CIIEyET BBIIOJIHATD B
BUjie TpyOKH, BBEJCHHOM Cpe3aHHBIM KOHIIOM B TPyOONpOBOJ uYepe3 CaJbHUKOBOE YCTPOMHCTBO U
YCTaHOBJICHHOHN CPE30M I10 HAIPaBJICHUIO MOTOKA. Ha MpOTHBOMONIOKHOM KOHIIE TPYOKH CHapyXu
TpyOONpPOBO/a YCTaHABIMBAIOT 3alIOPHYIO apMaTypy WK CTPYOIIMHY Ha PE3MHOTKAHEBOM pYyKaBe.

1.28. Brictpoe cmemieHue oOecIeuMBaeTCs CTPYWHOH Mojadell CyCIIEH3WM pearcHTa depes
HECKOJIBKO PacIpeIeIUTENIbHBIX 3JIEMEHTOB MEPIEHAUKYIISIPHO MOTOKY BOJBI C OXBAaTOM OOJIbLIEH
YaCTH TONEPEYHOTO CEYCHHUS TIOTOKA CTPYSIMH pearcHTa.

Jlns noBbIieHUs 3PEKTUBHOCTH CMEIIEHUS IPEAyCMOTPEHA BO3MOXHOCTD YBEIMUCHHS JTUHBI
pacnpocTpaHeHusi CTpyH 3a CUeT BBINOJIHEHHUs cpe3a TpyOku moj yriaoMm 80°. IlpomonbHoe
HepeMeIleHHe PaCIpeIeIUTEILHOTO JIEMEHTa B CallbHUKE I03BOJIAET JTOOMTHCS HauOOJIbIICH
IUTOINAJM OXBaTa IMOIMEPEYHOr0 CEUSHHs MOTOKA BOABI CTpyeH peareHta. Ilpm ckopocTm BbIXona
CTpYM M3 paclpeleIUTeIbHOTO 3JIEMEHTa MEHee CpeJHEeH CKOPOCTH MABMKEHHsSI BOJBI B
TpyOOnpoBoJEe JIMHY BBEIECHHOIO B TpPYyOOIIPOBOJ YYacTKa paclpeiesUTeNbHOIO 3JIeMEHTa
clleZlyeT yBeIUYUBaTh, IPU OOJIbIIEH CKOPOCTH BBIXO/1a PEareHTa - yMEHbBIIATh.

1.29. JIluameTp BBITYCKHOTO OTBEPCTHS PACIPEIEIUTEILHOTO AJIEMEHTa CIEAYeT NMPHHUMATh
paBHbIM 8 - 15 MM. [Ipu 3TOM cnenyer mpeaycMaTpuBaTh BO3MOXKHOCTb U YCTPOIMCTBO /17151 OYMCTKU
OT BHYTPEHHHX OTJOXECHHH IIyTeM TOCIEIOBATEIBHOTO OTKJIIOUYEHUS OJHOW W3 BETBEH
pacIpeeNUTeNIbHOTO KOJUIEKTOpa U MPUMEHEHHs TPOOOMHUKOB COOTBETCTBYIOIEro auamerpa (6 -
12 Mmm).

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
9



p— OPENGOST.RU www.OpenGost.ru

— [TopTan HOpMaTUBHBIX JOKYMEHTOB info@opengost.ru

Yepr. 7. CTpyiiHble pacnpeae/inTe ]y cycneH3uil pearentos (tum IV)

a - 0 - BapuaHThl cxeM: a - D =200 - 400 mm; 6 - D =500 - 700 mMm; 6, 2 - D =800 - 1000 mm; 0 - D = 1200 - 1400 mm;
e - JIeTajib BBOJIAa CyCeH3uu; [ - TpyOOnpoBo/I;, 2 - peareHTONnpoBoI; 3 - KOJUIEKTOP pacipeeIuTeIbHbIH
(pe3nHOTKaHEBbIH pyKaB); 4 - cTanbHast TpyOKa; J - apMaTypa 3anopHasi; 6 - CallbHUK; 7 - CTPYOLIMHA 3ar0pHast

2. ADPUPOBAHME KAK CPEJICTBO MHTEHCU®HUKAIIMM MTPOIIECCA
KOATYJISILIMM IPUPOTHBIX BOT!

! CiesyeT MpuMEHSITh B SKCTIEPUMEHTATBHOM TIOPSIIKE.
CYINHOCTb METOJA U OBJIACTb IIPUMEHEHUSA

2.1. Ilpu oOpaboTke NPHUPOAHBIX BOA B TMPOIECCE THUAPOIU3A KoaryjsHTa oOpa3yercs
3HAYUTENBHOE KOJIMYECTBO CBOOOIHON YIIIEKUCIOTHI, COAEpIKAIICHCS TTIaBHBIM 00pa3oM B ra30BOM
dasze BcieACTBHE €€ Majol pacTBOpUMOCTH. Ha HadanpHOW CTaaWM KOAryJssiiiyd B3BEIIEHHBIX
BEIIECTB IPH Pa3BUTOW TOBEPXHOCTH TBEPAOH W Tra3oBod (a3 NPOUCXOAUT HMHTCHCHUBHAsS
aacopOuus  MeJIbYaWlIMX  My3bIPbKOB  YIJIEKHCIOTHI HA  TOBEPXHOCTh  MHUKPOXJIONBEB
KOaryJupoBaHHOH B3BecH. B pesynbraTe 0Opa3yercst 0caiok HEIPOYHOM, PHIXJION CTPYKTYPBI.

2.2. CBoeBpeMEHHOE yAalleHWe YIJIEKUCIOTH U3 cdepbl 00pa30BaHUs MHUKPOXJIONBLEB,
JOCTUTAaEMOE 3a CYET a’palliil BOJbI, 3HAYMTEIBHO HMHTECHCU(DUIUPYET MpOoIecC KOaryJISIHH.
AbspupoBaHHe CIOCOOCTBYET JIyUIlIEeMYy THIPABINYECKOMY MEPEMEIINBAHUIO BOJbI C KOATyJISHTOM
Ha CTaJuM CKPBITOM Koaryysiiuu. B pe3ynbrare o0pa3yroTcst XJIOmbs 00jee NPOYHOM U IUIOTHOM

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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CTPYKTYpbI, OBICTpEE OCaXJAloIIHUecs B OTCTOMHBIX COOpYXeHHsAX. OTAyBKa YIJIEKUCIOTHI
BBI3BIBACT MOBBIIICHNE pH BOJIBI, UTO CHIKAET €€ KOPPO3UOHHYIO aKTHBHOCTb.

2.3. Metoa ¢ npUMEHEHHEM a3pHpPOBAHUS MOXKET OBbITh PEKOMEHJOBAaH NpU 00pabOTKe BOJBI C
MOBBIIIEHHOH MYTHOCTBIO W IBETHOCTHIO B IENIAX HHTEHCH(HUKAIUU PaOOTHI BOIOOYMCTHBIX
COOPYXXCHHUI, HSKOHOMHUHM KOAryJsHTa ¥ TIOBBIIICHHS KadyecTBAa OCBETICHHOW BOJBI IO
OPTaHOJIENITHYECKIM ITOKa3aTeNsIM (3araxy, MPUBKYCY, HACBHIIICHUIO KUCIOPOIOM).

2.4. AspupoBaHHe MOXET OCYIIECTBIATHCS MPH UCTIOIB30BAHUH JIFOOBIX TEXHOJIOTUYECKUX CXEM
00paboTku Bobl, ipeaycmotpenHabix CHull 2.04.02-84.

OCHOBHBIE TEXHOJIOI'MYECKHUE TAPAMETPbBI 1 HEOBXO/IUMOE
KOHCTPYKTUBHOE O®OPMJIEHHUE

2.5. OnTuManbHbIi peXXUM adpUPOBAHMS CIEAYET ONPEAENATH ONBITHBIM IIyTEM B 3aBUCUMOCTHU
OT KauecTBa BOJIbI, U IIPEXKIE BCETO, OT €€ MyTHOCTH U LIBETHOCTH.

2.6. Metoauka ornpeneneHusi ONTUMAIBHONM 103l KOAryJIsIHTa U MPOLIEHTA a’pUPOBAHMS BOJIbI
u3noxkeHa B nm. 2.22 - 2.24. Ilpu HEBO3MOXHOCTH OCYILECTBIEHUS MPOOHON 00pabOTKU peyHON
BOJIbl paCueTHbIC 3HAUEHUS J03bl KOArYJISIHTA U MPOLIEHTA a3 pUPOBAHMS BOJBI ISl IPOCKTHPYEMbIX
BOJIOOUYHCTHBIX COOPYKEHUH OPHUEHTHPOBOYHO MOKHO IMPUHUMATH IO Tala. 6 (B 3aBUCUMOCTH OT
MYTHOCTH BOjbl). B »3TOM ciydae wuHTepBaln MeXAy BBOJOM KOaryjisHTa U MoJadel
JUCTIIEPrUPOBAHHOIO BO3/lyXa B CPEIHEM MPUHUMAIOT PaBHBIM 15 c.

TaOnuna 6
Jlo3a 6e3BOHOTO KOATyISTHTA TSt 00pabOTKH MYTHBIX Pacxonx Bo3myxa B
MyTHOCTB BOABI, MI/] BOJ, MI/JI 3aBHCHUMOCTH OT Pacxofa
cornacao CHull 2.04.02-84 C a9PUPOBAHHEM BOJIBL, Yo
Ho 100 25-35 20-30 10
Cs. 100 1o 200 30-40 25-30 15
« 200 « 400 35-50 25-40 20
« 400 « 600 50-60 35-45 20
« 600 « 800 60-70 40 - 50 25
« 800 « 1000 70 - 80 50 - 60 30
[Ipumeuanue. [Ipu 00paboTKe BETHBIX BOJ PacXoj BO3/AyXa HYXKHO NPHUHUMATh, %, MPH LBETHOCTH BOJIBI,
rpanu:
1o 40 10
cB. 40 go 60 15
« 60 « 80 20

2.7. AbpupoBaHu€ BOIBl JOMYCKAETCS  OCYUIECTBIATH B  OTKPBITBIX  CMECHUTENISX
TUIPABIMYECKOrO THUIA (BUXPEBBIX M IEPErOPOAYATHIX), JONOJHUTENIBHBIX COOPYXXEHHH HE
Tpedyercs.

2.8. Metoa oOpaboOTKH BOIBI C a’pUpPOBAHHEM TpPeOYyeT CTPOrod MOCIEeNOBATENBHOCTH BBOJA
KOAaryJIsHTa W C)KaToro BO3[ayXa. BBeneHHe OUCIEPrMpOBAaHHOIO BO3AyXa B NEPHOJ THIPOIU3A
KOaryJisiHTa U 00pa30BaHMsI MUKPOXJIONBEB 00ecTieunBaeT HanOoIbIuit 3QPEeKT adpupoBaHUsI.

2.9. nTepBasl MeXIy BBOJAOM KOAryjisiHTa M Bo3Ayxa cieayer npuHumath 10 - 20 ¢ - Bpems,
HEoO0X0MMOe Ul CMEIICHUS KoaryJisiHTa C BOJOW M Hayaja ero rujapoiun3a. BepxHuil mpenen
OTHOCHUTCS K TE€M Clly4asM, KOI/Ja MpPOLEcC CMELICHHs 3aMEeJUISeTCs BCIIEICTBHE HHU3KOU
Temreparypbl BoAbl. ONTUMaIbHBINA HHTEPBAJ ONpeenseTcs MpoOoHoit 06paboTKON BOIBI.

2.10. PacTBOp KOaryJysiHTa CjaeayeT BBOJAWTH B TIOJIAIOIIMA TPYOOTPOBO/ MU MPU BXOJE BOJBI B
CMECHTEIIb, a TUCIIEPTUPOBAHHBIN BO3IyX - HETIOCPEACTBEHHO B CMECUTEII.

Bpewms aspupoBaHusi paBHO BpeMeHH NMPEObIBaHUS BOJIBI B CMECUTENE.

2.11. Heo0X0omuMOCTh MpPEIBAPUTEILHOTO XJIOPUPOBAHUS WM MOALICTAYMBAHUSA, a TaKKe
IMPUMEHEHUs APYTUX PEareéHTOB U MOCIIEI0BAaTeIbHOCTh X BBOJa YCTAHABIMBAIOTCS MPU MPOOHOMN
00paboTKe peyHOii BOMBI.

2.12. AspaTopbl B CMECUTEIISX PacIIojararoT Ha TITyOrHEe HE MEHEE 3 M OT MOBEPXHOCTH BO/IBI.

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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Bo uzbexanue nojacoca Bo3ayxa B TpyOOIpOBO/, OTBOISIINN BOAY U3 CMECUTEINSI, BOAOCOOPHBIE
JOTKH JOJDKHBI paboTaTh ¢ TOATOILICHWUEM (OTKPBITBIA TEPENUB  UCKIIOYACTCS); HaJ
TpyOOMpPOBOJOM HEOOXOAMMO MpeAyCMaTpUBaTh OTpakaTedbHBIA MIMT. HammydmuMm BapuaHToOM
SBIIICTCS. TPUMEHEHHWE BOJOCOOPHBIX JIOTKOB C 3aTOIUICHHBIMH OKHAaMH. Y CTpPOMCTBO
CaMOCTOSITENILHOTO BO3AYXOOTACIUTENS TIOCTIE CMECUTENsI-adpaTopa He TpeOdyeTcs.

2.13. Pacmpenenenue BO3ayXa B CMECHTEISX MOXKET OBITh OCYIIECTBICHO C ITOMOIIBIO
(GUIBTPOCHBIX YCTPOMCTB WK NEpPOPUPOBAHHBIX TPyO. DOUIBTPOCH MO3BOJSIOT MOIYUYUTh OoJiee
MEJIKOe JPOOJICHUE My3BIPHKOB, MPU KOTOPOM PACXOJ BO3AyXa IS adpalliii BOJBI CHUKACTCS.
Opnako comnpoTuBieHHE (UIBTPOCOB 3HAYUTEIHHO BHINIE, U OHU OBICTPO 3arpsA3HSIOTCS, YTO
BJICYET 3a COOOW YacTyl0 TMPOMBIBKY WX W TIepepacxoj AJICKTpo3Hepruu, modtomy B [locobOum
paccMaTpUBaIOTCS TOJIBKO a3paTophl U3 MepGOPUPOBAHHBIX TPYO.

2.14. ]JIns mogauu Bo3ayxa B TpyOUaThie adpaTopbl MOTYT OBITH UCTIOIB30BAHBI BO3YXO0TyBHBIC
arperarbl, MpUMEHsIeMbIe Ha BOJJOOYMCTHBIX CTAaHIUSAX AJIS IPUTOTOBICHUS PACTBOpA KOATYyISHTA U
JIPYTHX HYXJ peareHTHOro XossictBa. [lomaromuii TpyOOMpOBOI ClIEAyeT NPUCOCAUHATH K
a’paTopy CBepXy U 000pyI0BaTh PACXOJJOMEPOM.

2.15. Cxema TpyOUaTroro alparopa 3aBUCHUT OT KOHCTPYKIIMM CMECHUTENII W YCJIOBHH €ro
JKCILTyaTaIuu.

Jliist obecriedeHrsI paBHOMEPHOCTH PACIIPEICTICHIS BO3IyXa JAbIpUaThiec TPyOBI adpaTopa HyKHO
pacmojaraTte CTpOTrO TOpHu3oHTaidbHO. Ha depT. 8§ mpuBeneHBl pa3IUYHbIE CXEMBI TPyOYaThIX
a’paToOpOB B BHXPEBBIX M TEPEropoayaThiX CMecuTeNssx. Ha cxeMe a TpeacTaBieH KOJBIEBOU
TpyO4aThlil a’parop, KOTOPBIM cleayeT MNPUMEHSTh IS cMecuTeneil BuxpeBoro Tuma. [lpu
OOJBIIMX pa3Mepax CEYCHHs CMECHTENs (B TUIAHE) MeJIecOo00pa3HO KOJBIEBYIO TPyOy IOIMOIHUTH
paauanbHBIMU TpyOamH, Kak MokKazaHo Ha cxeMme 6. CXeMbl ¢ U 2 MPUMEHSIOT NpU yCTPOMCTBE
a’paToOpOB B IMEPETOPOMAUATHIX CMECHUTEIAX. A3paTop B MEPETOPOAUATBIX CMECHUTEISX HAJJIC)KHUT
BBITMIOJIHATh B BUJE KOJIJIGKTOpA C OTBETBIEHUSIMHU. PaccTosiHue MEXIy OTBETBICHUSIMHU CIETYyET
npuHuUMath He 6omnee 0,7 - 1 m.

2.16. AspaTopsl B IeperopoI4aTbix CMECUTENAX CIEAyeT pacrojaraTh Ha MOJCTaBKaX BBICOTOMN
0,1 - 0,15 m ot 1Ha, @ B BUXPEBBIX CMECUTEIISAX - B KOHUYECKOM €ro 4acTu Ha BbicoTe 1,5 - 2 M Hax
BXOJHBIM OTBepcTHeM. HamMeHbIasi BbICOTa PACIONIOKEHHUS a’dpaTopa B BUXPEBBIX CMECHUTEINSIX
MPUHUMAETCSl TP HAKJIOHE CTEHOK HIDKHEW uacTu, paBHOM 45°. OTBepcTusi B TpyOax alsparopa
MPOCBEPIIMBAIOT TUAMETPOM 3 - 4 MM MO OJTHOM WU IBYM 0Opa3yrOIIUM C TIOCTOSTHHBIM IIaroM.

Bce otBepcTHst MOMDKHBI OBITh HAMpaBiIeHBl BHU3 TI0 BEPTUKATBHOW OCH WIH MOJ yriioM 45°
Hell. JIng npenoTBpalieHys CIUNaHus My3bpbKOB MUHUMAJIbHOE PACCTOSIHUE MEXIy OTBEPCTUSMU
(B ocsiX) TOMKHO ObITH HE MeHee 10 1naMeTpoB paclpeeuTeNbHON TPYOBI.

2.17. PacdeTHbIC CKOPOCTH ABWKCHHS BO3TyXa, M/C, CIICIyeT MPUHUMATh:

Ha MarucTpajbHOM BO3JIyXOIPOBOJIE 10-12
B HayaJjie JbIPUaThIX OTBETBIICHUI 8-10
Ha BBIXOJIE U3 OTBEPCTHUI 20 -30

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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a, 6 - IpU CMECHUTEIISIX BUXPEBOTO THIIA; 8, 2 - IPA CMECUTEIIX MIEPErOpoaIaToOro TUMA; / - KOPITyC CMECUTENs; 2 -
JBIpUaThIe OTBETBICHUS IS PaCIpEACTICHNS BO3AYyXa; 3 - MaruCTpajb (KOJUIEKTOP) UL [TOIauX BO3/AyXa; 4 - moada
KOaryJIsiHTa; J - mofada BOZIBI

3amaHHbIe CKOPOCTH 00ECTIEYMBAIOT paOdOTy BCEX OTBEPCTHH a’paTtopa B CTPYHHO-0apOOTaKHOM
pexuMe U goctatouyHo 3(hdexTuBHYr0 paboTy aspatopa. HepaBHOMEPHOCTH pacmpeleneHus
BO3/yXa 10 BCEH NIOBEPXHOCTH CMECUTENS He mpeBblaeT 15 - 20 %.

2.18. Jlnsa oOGecreuenusi 3(PGEKTUBHOCTH a’pUPOBAHUS HHTCHCHUBHOCTH ad’paldu CJIEAyeT
npuHEMath pasHoit 70 - 80 M/ (M” - ).

2.19. B neperopoqyaThix CMECUTENAX TUIOMIA/lb CEUCHUSI KOJUIEKTOpa B a’paTope MPUHUMAIOT B
3 pa3a Gosee TUIOIAAM PACTIPEACIUTENBHBIX IBIPUYATHIX TPYO.

2.20. A»paTtopsl MOXXHO H3TOTaBJIMBAaTh W3 METAUIMYECKHMX M HEMEeTauIMueckux Tpyo. B
Ka4eCcTBE METANTUYECKUX TPYO MOTYT OBITh MCIOJIB30BaHBI OOBIUHBIE cTaibHble TPyOHs! (CT3) npu
OoTrpaHWYEHHOM mepuoje (He Oosiee 2 - 3 Mec.) KOaryJupoBaHHs PEeYHBIX BOA. [Ipu Gosbiiem
nepuosiec  KOaryJHpOBaHUS  IeJIecoOOpasHO  NPUMEHSTh  KOPPO3HOHHO-CTOMKHE  TPYyOBI
(TOJTMATHUIICHOBBIE).

2.21. Pacyer noABOASAIIMX BO3AYXOIPOBOAOB CIEIYET IPOU3BOJUTH B COOTBETCTBHU C
yKkazaHnusMu «CripaBouyHUKa MPOEKTHpOBIIKKa. KaHanu3anus HaceJIeHHbIX MECT U TPOMBIIIICHHBIX
npennpustuit» (M., Ctpoinznar, 1981).

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
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METO/IMKA OIPEJIEJEHMUS ONTUMAJIBLHOM JO3bI KOATYJISTHTA Y PACXOJIA
BO3YXA

2.22. TlpeaBapuTEIbHO CIEAYET ONMPEACIUTh 103y KOoaryJisiHTa 0e3 adpupoBaHHs B COOTBETCTBUU
C 06HIerI/IH$ITI)IMI/I MCTOAUKaAMU.

Onpenenenue ONTUMAJIBHOTO PEXKMMa KOAryJIHpPOBaHHsS C TPUMEHEHHUEM a’3pUpPOBaAHUS
HAJUICKUT MIPOU3BOIUTH C TIOMOIIBIO PUOOpa, CXxema KOTOPOTo MpHUBeAeHa Ha 4epT. 9.

Yepr. 9. Ilpubdop nns aspupoBaHus BOABI B IMIHHAPAX

1 - MepHBIii 3aKPBITHIA HWIMHIAD; 2 - BO3AYyLIHAs JIMHUS; 3 - 1a00opaTopHble HUIHHAPHI; 4 - CTEKISIHHAsL TpyOKa ¢
PE3MHOBBIM HAKOHEYHHUKOM; 5 - 1oJ1a4ya BOJbl; 6 - TaTpyOOK sl OTIOPOKHEHHS LIMIIMHAPA; 7 - LITATHB

MepHbIi TUIHHIP BMECTUMOCTBIO SO0 MJT H3rOTOBIIEH U3 OPTCTEKIIa M YCTAHOBJICH Ha IITATHUBE.
[To BeIcOTE TMMHAP pazaeieH Ha 20 paBHBIX yacTeid. OOBeM KaxJaoW 4acTh cocTaBisieT 5 %
o0vema oOpabarbiBaeMOW BOJBI B IUIMHApAx. [Ipu HAMONHEHWH BOJOW MEpPHOTO IMJIMHIpPA Ha
OJIHO JIeJIEHHWE TaKoe >K€ KOJUYECTBO BO3JyXa BBITECHSETCS B oOpabaTeiBaemyio Boay. Bozmyx
CBEpXy W3 HUIUHAPA OTBOJUTCS B CTEKISHHYIO TPYOKY C PE3MHOBBIM HAKOHEYHHUKOM, KOTOpas
UCIIOJIB3YETCSl OTHOBPEMEHHO JJIsl JUCTIEPrUpPOBaHUs IMy3bIPHKOB BO3yXa U MEPEMELINBAHUSI UX CO
BCceM 00BEMOM 00pabaThIBAEMO BOIBI.

Pacxon Bo3agyxa M BpeMs aspallMd COOTBETCTBYIOT OOBEMY M BpPEMEHHU 3allOJIHEHUS BOAOMU
MEPHOTO IIWIHHIPA.

2.23. Mertoauka mpoOHONW O0OpaOOTKM BOJBI KOAryJSIHTOM C TNPUMEHEHHEM a’pUpOBaHUS
3aKJII0YAETCs B CIEAYIOIIEM.

UcnbiTyemyto Boay HaIMBAIOT B PAl HUIMHIAPOB BMeCTUMOCTHIO S00 M. [[03bl KoaryJisiHTa B
[WIMHIpAaX TaKWe e, KaKk M B OmbITax 0e3 al’pupoBanus, ¢ uHTepBasiom 10 wmr/m. Ilocne
no0aBJIeHHs KOaryJisiHTa MPOU3BOJAT MEepeMelIMBaHue BOJbl B IMUIMHApax B Teduenue § - 10 c,
3aTeM OCYIIECTBISIOT aspupoBaHue. Pacxoa Bo3myxa BapbHpyloT B mpenenax 10 - 40 % oObema
BOZIbI ¢ uHTEpBaIoM 5 %. Buauane Bo Bce munuuapsl BBoAAT 10 % Bo3myxa, 3atem 15 % u T.1.
[TpumepHBIii Ouanma3oH W HM3MEHEHHE pacxoja BO3AyXa MOXHO MPUHUMATh MO Tabm. 6.
[TpoomKUTETEHOCTD adpUPOBAHHS COCTABIISIET 6 - 8 ¢. [locine a’dpupoBaHus MPOU3BOIAT OBICTPOE
CMEIICHHEe COAEPKUMOTO B IIMIMHIPAX MAJIOYKOW C Pe3MHOBHIM HAKOHEUHHUKOM B TE€UeHHE 5 c, a
3aTeM - MEJIJIEHHOE, KaK B OMBITE 0€3 a3pupOBaHUsI.

B uwmnuampax Bomy otrctanBaroT B TedeHne 30 MHH U OJHOBPEMEHHO BeOyT BH3YyalbHOE
HaOIroIeHue 3a 3P PEKTOM XJI0NTEE0OPa30BAHNSI, aATJIOMEPALIUN U OCAXKICHUS XJIOTHEB.

KonTponb kauecTBa BOABI 10 U MOCIE€ 0OOPaOOTKU €€ MPOU3BOASIT TaK XKe, KaK U B MPEABLAYIINX
ombITax. B pe3ynbrare ycTaHaBIMBAIOT 3aBUCHMOCTH CTEIIEHM OCBETJICHHS U 00€CIIBEUHBAHUS
BOJIBI OT JI03bI KOAryJISIHTa U MPOIICHTa adPUPOBAHHS.

2.24. OnTUManbHBIN peXUM MPOOHOH 00pabOTKH PEeYHON BOIBI MIEPEHOCST HETIOCPEACTBEHHO B
TEXHOJOTHIO JCWCTBYIOUINX BOAOMPOBOAHBIX OYHCTHBIX coopykeHuil. [Ipm 3TOoM BO3MOKHA
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HEKOTOpasi KOPPEKTHpPOBKAa pexuMa o0pabOTKM pedyHoll BOJIbI € Yy4eTOM OCOOCHHOCTEH
TEXHOJIOTUIECKON CXEMbI U KOHCTPYKTUBHOTO 0()OPMIICHHS BOJIOOYHCTHBIX COOPYKECHUH.

3. KOHTAKTHBIE KAMEPBI XJIOITbEOBPA3OBAHUS'
' Cresyer mpuMEHSITh B SKCTIEPUMEHTATHHOM TIOPSIIKE.
CYINHOCTBb METOJA U OBJIACTb IIPUMEHEHUA

3.1. KoHTakTHBIC KaMepbl XJI0MbE0Opa30BaHUs CICAYyET MPUMEHSATh B TEXHOJIOTHYECKHX CXeMax
OCBETJICHUS MAJIO- U CPETHEMYTHBIX [[BETHBIX M BBICOKO-IIBETHBIX BOJI.

OO6nacTh MPUMEHEHUSI KOHTAKTHBIX KaMep OTPaHUYUBACTCS MYyTHOCTHIO MCXOAHOU BOABI 10 150
MT/J1, IBETHOCTHIO 70 250 rpan.

[Ipu Gosee BBICOKOI MYTHOCTH M IIBETHOCTH MCXOJIHOM BOJbI MPUMEHEHHE KOHTAKTHBIX Kamep
JOJ’KHO 00OCHOBBIBATHCSI COOTBETCTBYIOIIMMHU TEXHOJIOTHYECKUMHU U3bICKAHUSIMHU.

3.2. PaboTa KOHTaKTHBIX KaMmep XJIONbEOOpPa30BaHMS OCHOBAHA Ha MPUHLUIE KOHTAKTHOMN
KOAryJIsIu#, 00yCIOBIEHHOW CIOCOOHOCTHIO MEITKUX YaCTHIl B3BECH U MUKPOXJIONBEB KOAryJIsiHTa
MoCJie B3aMMHON HEUTpaTH3AIMH YJICKTPOKHHETUICCKUX 3apsI0B MPUIIHIIATH K IIOBEPXHOCTH OoJiee
KPYMHBIX YacTHIl (PUIBTPYIOLIEH 3arpy3KH.

AJre3ust 4acTHUIl 3arpsi3HEHUN W MPOAYKTOB THUAPOJIN3a KOAryJITHTa MPOUCXOAUT 10 TeX IOp,
MoKa B peE3yJbTaTe HAKOIJICHHS OCajJKka B IOpax 3€PHUCTOM KOHTAaKTHOM Cpenbl CKOPOCTh
JBIDKEHUS BOJIBI HE JIOCTUTHET BEJIMUMHBI, TPU KOTOPOW HAYMHAIOTCS OTPBIB XJIOMBEB OCAaKa U
BBIHOC MX B OTCTOMHUKHU. B nanbHelieM KOHTakTHash Kamepa pa0oTaeT B PEeKHUME YCTOMYHMBOTO
paBHOBECHs: Macca MOCTyMNarolleld B KaMepy B3BECH M MPOAYKTOB THAPOJIHM3a KOAryJsHTa paBHA
Macce TBepIoil ¢azbl BEHIHOCUMOTO BOJOM M3 Kamepbl ocagka. OOpa3oBaHME XJIOMBEB OCajJKa B
KOHTAKTHBIX KaMmepax MPOUCXOJHUT ObICTpee, YeM B KaMepaxX CO CBOOOJHBIM OOBEMOM BOJIBI,
0COOCHHO TPU MAJIOMYTHBIX I[BETHBIX BOJaX M HHU3KOHM Temmeparype Boabl. OcaJok Moiydaercs
0oJ1ee IIOTHBIM.

3.3. TeXHOJIIOTNYECKOH CXEMOH CTaHIIMM OCBETICHMS M 00ECHBEYMBAHMSA BOALI JOJDKHA OBITH
MpeayCMOTpPEHa YCTaHOBKA Iepel] KOHTAaKTHBIMU KaMepaMu XJIONbEOOpa3oBaHUs CETOK,
MPEIMOUYTUTENLHO OapabaHHBIX, WM MUKPO(DUIBTPOB, a TAKXKE paclpeleinuTeneii KoaryasHTa (CM.

pasn. 1).

TEXHOJOTI'MYECKHUE ITAPAMETPbI KOHTAKTHBIX KAMEP
XJIOIBEOBPA30BAHUSA, BCTPOEHHbBIX B OTCTOMHUKHA

3.4. [lnomans KOHTAaKTHOM KaMmephl XJIONMbeOOpa30BaHUS CIEAYeT ONpEeNessTh MO yIeNbHOM
HATPY3KEe B pacueTe Ha IUIOIAdb 3epKana BOABL YeldbHas Harpyska Vi, M7/ (M - 4) wid m/d,
HAa3HA4aeTCcsl B 3aBHCUMOCTH OT KOHLEHTpauuu B3Becu Cjp, MI/JI, ¢ Y4eTOM MHHHMMAaJbHBIX
TeMIiepatyp BoJbl B Bogouctounuke: npu Co <5 Vi=7-10; npu Co=5-10 V=10 - 15; npu Cp =
20 - 150 V=15 - 20 (Cp - conepkaHure B3BECHU B BOJIE, BKJIIOUYAsi 00OPa3yIOUIyIOCs OT KOAryJysHTa).
MeHblMe 3Ha4eHUs CleAyeT NPUHUMATh s MUHUMAJIbHBIX TeMIlepatyp BoJbl. BbicoTa cios
KOHTAKTHOMW 3arpy3Ku JJIs BOJl yKa3aHHBIX THIOB pekoMmeHyercs 0,7 M.

3.5. B kauecTBe 3€pHUCTOM KOHTAKTHOM 3arpy3kud Kamep XJIONMbeoOpa3oBaHUS CIExyeT
MCIIOJIb30BaTh MOJUMEPHBIE IJIaBAIOLIUME MaTepHallbl THUIA IEHOIUIacTa MOJUCTUPOIBHOIO MapoK
IICb u IICB, paspelieHHBIX [UIsi KOHTakTa ¢ NHUTHbEBOM BOJOW, WM JPYTHE AaHAJIOTUYHbIE
MaTepuabl.

KpynHocTts 3epen 3arpy3ku - 30 - 40 mwm.

3.6. I'panynbl neHoIIacTa HEOOXOIMMOM KPYIMHOCTH 1€JIECO00Pa3HO MOJydyaTh MyTeM Hape3Ku
IUTUT C TIOMOIIBIO0 HArpeTON 3JEKTPUYECKMM TOKOM HUXPOMOBOH MpoBosioku auamerpom 0,8 - 1,0
MM. [lnuTel M3 mNeHomIacTa MOJUCTUPOIBHOIO BBIMYCKAIOTCA B IIHPOKOM acCOPTHUMEHTE
HOPOMBIIIJICHHOCTBIO0.  J[1s1  yCKOpeHHsi mpoliecca IMOJy4YeHHs TpaHysl HyXHOTo pasmepa
11e1€c000pa3HO HUXPOMOBYIO IPOBOJIOKY B BMJIE PEILIETKH HATAHYTh Ha JEPEBSHHYIO paMmy C
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TETIOCTOMKMMH TPOKJIAJKaMU (Hampumep, acOSCTOBBIMHU), MMEIONIYIO T€ K€ pa3Mepbl, 4TO U
IJmTa.

3.7. Jlns mpenoTBpalleHus] BCIUIBITUS TPaHyJ IMEHOIUIACTa B KOHTAKTHBIX KaMepax CleqyeT
peyCMaTPUBATh 3aKPEIUICHHYIO YACPKHBAIONIYI0 pElieTKy ¢ mpo3opamu Ha 10 MM MeHee
MUHHMAaJIBHBIX Pa3MEPOB 3€PCH 3arpy3Ku.

YuuThiBasi HE3HAUUTEIbHYIO 00BbEMHYIO Maccy TeHorutacta (B 25 - 50 pa3 meHee, yeM BOJIbI),
yIepKUBAIOIIAS PEIIeTKA TOIDKHA ObITh PACCIMTAHA HA BHITATKUBAIONLYIO CHIYy R, T/M’:

R=(ps - pu) (1 - m) Hy + ry Ahs, 4)
IJIe F - INIOTHOCTB BOJBL, T/M';

n - ITIOTHOCTBH TieHoIu1acta, 0,02 - 0,04 T/M3;

m - IOPUCTOCTH 3arpy3ku, 0,4 - 0,45;

H, - BbICOTA €105 IEHOIIACTOBOMH 3arpys3Ku, M;

Ah, - pacyeTHBIN TIepenaj] IaBJICHHs B 3arpy3Ke, M (cMm. 1. 3.9).

B pemerke nomkeH ObITh MPEIYyCMOTPEH JIIOK, 4Yepe3 KOTOPBIH MPOM3BOASTCS 3arpys3ka u
BBITPY3Ka 36pPHUCTOr0 MaTepualia Ipyu HEOOXOJUMOCTH MTPOBEACHHUS €ro peBU3uN. Matepuainom s
pEelIeTKH MOTYT CIYXKUTh AapMaTypHble CTEpKHHM, YIOJAKM W T.I. (UIsI HHUX CJeIyeT
IIpeyCMaTpuBaTh NPOTUBOKOPPO3UOHHOE MOKPHITHE).

3.8. [Ins 3anepaHusi MeHOIUIACTa MPU OMOPOKHEHWHU OTCTOMHHUKOB B HUYKHEM 4acTH KaMepbl
JIOJDKHA OBITh yCTAHOBJICHA BTOpasi HIDKHAS peEHIeTKa € S4YeWKaMu, aHaJOTMYHBIMH BepXHEH
pelIeTKe.

3.9. [Torepro Hamopa (mepemnajn AaBiCHUs) B CI0€ 3aUJICHHOW 3€pHUCTOM KOHTAKTHOM 3arpy3Ku
Ah, npuanMaroT pasHoit 0,05 - 0,10 m.

3.10. IIpoMBIBKY KOHTaKTHBIX KaMep CJeIyeT OCYUIECTBIATH OOPATHBIM TOKOM BOIBI MpHU
KPaTKOBPEMEHHOM BBIITyCKE €€ 0€3 OCTaHOBKM CTaHUUHU. [IpOMBIBKY MPOU3BOIAT MEPUOAUYECKU
IIpU MOTEpe Harmopa B Kamepe BhIlle pacuyeTHoH (cMm. 1. 3.9).

[lepogu4HOCTL MPOMBIBKM 3aBUCHUT OT COCTOSIHHS CETYaThIX 3alllUTHBIX YCTPONCTB Ha
B0/103a00pe WJIM CTaHIIMH BOJOMOATOTOBKH U CTENCHH 3arpsi3HEHHOCTH UCXOHOW BOJBI.

3.11. KoHTakTHBIE KaMepbl XJIOMbEOOpPa3OBaHHUA CJEIyeT NPUHUMATH BCTPOCHHBIMH B
BEPTHUKAJIbHBIE  TOPU3OHTAIbHBIE OTCTOWHUKHU.

3.12. B BepTUKaIbHBIX OTCTOMHMKAX KOHTAaKTHbIE KaMEpbl pacIoiaratoT B IEHTPAJIbHON 4acTu
oTcroitHuka. Bony B kamepy noaatot Ha BbicoTy 0,2 - 0,3 M HaJ KOHTaKTHOM 3arpy3koi (uept. 10).

3

= e

Yepr. 10. BeprukaabHblii 0OTCTONHMK ¢ KOHTAKTHONH KaMepoil XJI0NbeoOpa3oBaHusl

1 - OTBOJT OTCTOEHHOM BOJIBI; 2 - TOJja4a UCXOAHOW BOJIBI; 3 - KOHTAKTHas KaMepa XJIoMbeoOpa3oBaHus; 4 - BEpXHSIS
pelierka; S - IJIaBarolas 3arpy3Ka; 6 - HUKHIsI pelieTka; 7 - 30Ha HAKOIUICHUS M YIUIOTHEHHUs 0cajiKa; & - yaaneHue
ocajika
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3.13. Ilpm ocBemieHMHM BOABI B TOPHU3OHTAIBHBIX OTCTOMHHMKAX KOHTAKTHBIE KaMepbl
pacrnojiaraioT B Hayajie OTCTOMHUKOB (uepT. 11).

— L o £ SRy - | -&-_

Yepr. 11. 'opu3oHTANbHBIN OTCTOHHUK C KOHTAKTHOM KaMepoii XJ10NbeoOpa3oBaHUA

1 - motaya MCXOTHON BOJBL; 2 - HIDKHASA PEUIETKA; 3 - BEPXHSAS PEIIETKa; 4 - KOHTaKTHAs 3ePHUCTAS 3arpy3Ka; 5 - OTBOA
OCBETJICHHOW BOJBI; 6 - CUCTEMa yJaJIeHUs 0Ccajika U3 OTCTOWHMKA; 7 - JIIOK JJIsl pEBU3UU TPyOOIIPOBOAOB; & - cucrema
yIaJIeHUs1 0caKa U3 KaMepbl

3.14. Han kamepamu XJ10mbeoOpa3oBaHUsS HEOOXOAUMO MPeyCMaTPUBATh MAaBUIbOHBI IIUPUHON
He Oonee 6 M.

3.15. OtBOA BOABI W3 Kamepbl XJIOMbeOOpa3oBaHUS B TOPU3OHTAIBHBIA OTCTOMHHK CIIETyeT
MpeayCMaTpuBaTh HAJl CTCHKOM (3aTOIJICHHBINM BOJOCIMB), OTAEISIONICH Kamepy OT OTCTOWHHKA,
IpU CKOpPOCTU JBWXKEHHUS Boabl He Oonee 0,05 M/c; 3a CTEHKOH ycTaHaBIMBAaeTCs MOJBECHas
Ieperopo/ika, morpykeHHast Ha 1/4 BBICOTBI OTCTOWHHMKA M OTKJIOHSIOIIAS IIOTOK BOJIBI KHU3Y.

3.16. Ha ypoBHe BepxHEll KpPOMKHU 3aTOIUICHHOTO BOJOCIHBA 3aKpeIuisieTcs perierka (CM. .
3.24).

3.17. Pacnpenenenue BOABl MO IJIOMAAM  KaMepbl  XJIOMbEOOPA3OBaHHSI  CIEIYET
npeaycMaTpuBaTh C MOMOIIBIO TEpGOPUPOBAHHBIX TPYO C OTBEPCTHSMH, HAIPABICHHBIMU BHU3
nozt yriom 45°. PaccrosiHue Mexay ocsiMu nepQopupoBaHHBIX TPYO cielyeT IpUHUMaTh He Oolee
2 M. PacnpenenutenbHble TpyObl pa3MelIalOT HEMOCPEACTBEHHO IO/ HUXKHEH pEelIeTKOM,
pacnoyioKeHHOM Ha paccTosiHuM | - 1,2 M OT BepXHEl peleTKy.

3.18. /lauie kamepbl CleIyeT BBIIOJIHATH C YIVIOM HakJIOHa rpaHed 45°, B HW)KHEW 4YacTu
CXOSIIUXCS TpaHel pacmoararT TpyObl A yAajdeHHs OCaaKa.

3.19. [Ins ocyiiecTBIICHUS] PEBU3HHM JHA Kamepbl M TPyOONPOBOJOB IMOJA4YM BOABI M OTBOJAA
0CaJ/Ika B HM)KHEH 4acTH 3aTOIJIEHHOTO BOAOCIMBA, OTACISIOIEr0 KaMepy OT OTCTOMHUKA, CIIEIyeT
IpeyCcMaTpUBaTh JIIOK.

INPUMEHEHHUE KOHTAKTHBIX KAMEP XJIOIIbEOBPA30OBAHUWAA 1JIA
NHTEHCHOUKALIUU PABOTBI KOPUJTOPHbBIX OCBETJIMTEJIEN CO
B3BEIHIEHHbBIM OCAIKOM

3.20. OcHOBHBIE TEXHOJIOTMYECKHE U KOHCTPYKTUBHBIE MapaMeTpbl KOHTAKTHBIX Kamep MpH HX
pasMelleHNH B OCBETJIUTENAX ClIeAyeT NPUHUMATh B COOTBETCTBHM C peKOMEHJalusMu mi. 3.4 -
3.7.

3.21. B omimumMe OT yKa3aHHBIX PEKOMEHJAIMI BBICOTA CJOS 3€PHUCTON 3arpy3Kd JI0JDKHA
coctaByATh 0,3 - 0,4 M (06bIINE 3HAYSHHS - TIPH MyTHOCTH UCXOIHOW BOJIBI MEHEE S5 MI/I).

3.22. KoHTakTHbBIE KaMepbl pacroiaraioT 1o Bcel mioniaau pabouux KOpUAOPOB OCBETIUTEIEH
B UX HIKHEH KOHMYECKOM vactu (uepT. 12). Pemerky Ui mpeaoTBpallleHusl BCIUIBITUS T'paHyJl
NEeHOIUIacTa 3akperisitoT Ha pacctosHuu 0,9 - 1,0 M Hag nepdopupoBaHHOil TpyOoOii, mojaromien
BOJly B ocBeTauTENb. HIDKHAS pemieTka He Tpedyercs.

3.23. I[lpy HanW4YMM KOHTAKTHBIX KaMep XJONMbeOoOpa30BaHMS CKOPOCTh BOCXOASAIIETO MOTOKA
BOJIbl B 30HE OCBETJICHHS HaJl CJIOE€M B3BELIEHHOTO OCajKa HaIIekHUT npuHuMarh Ha 20 - 30 %
6onee, uem ykazano B CHull 2.04.02-84.
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3.24. Tlpu ucnonp30BaHUU KOHTAKTHBIX KaMep HEOOXOAMMO 0OECTeYUTh BO3MOXKHOCTH CITyCKa
BOJIBI U3 pabOYMX KOPUIOPOB OCBETIUTENEH Yepe3 paclpelesstoniie UCXOAHYIO BOAY JblpyaTbie
TpyOBIL, IOJICOETMHUB UX K KOMMYHHUKALIUAM cOpoca ocajKa.

Yepr. 12. OcBeTiMTE/Ib ¢ KOHTAKTHON KaMepoil XJ10nbeoOpPa30BaHUA

I - mogava MCXOAHON BOABL; 2 - KOHTAKTHAs KaMepa XJIONbeoOpa3oBaHus; 3 - 30Ha B3BEUIEHHOTO OCafKa; 4 - 0TBOJ
OCBETJIEHHOM BOJBL; 5 - PEIIETKA; 6 - YIAJIEHUE OCAIKa

4. OTCTOMHWKHW U OCBETJIUTEJIA, OFOPYJIOBAHHBIE TOHKOCJIOMHBIMHU
IJIEMEHTAMUA

HA3BHAYEHHUE U OBJACTD IIPUMEHEHUA

4.1. OTcroiiHble coopyXKeHHUs (BepTUKAIbHbBIE U TOPU3OHTAIbHBIE OTCTOMHUKN U OCBETIIUTENH CO
B3BEIICHHBIM OCAaJKOM), OOOPYJOBaHHBIE TOHKOCIOHHBIMH JIIEMEHTAMH, NpPEIHA3HAYCHBI IS
OCBETJICHUS] TPUPOJHBIX IOBEPXHOCTHBIX BOJ MAJIOH M CpEAHEH MYTHOCTH M LIBETHOCTH Ha
BOJIOOYMCTHBIX CTAHLHUAX CUCTEM XO35IIICTBEHHO-IIUTHEBOI'O U IPOMBIIIIIEHHOT'O BOIOCHAOKEHUSI.

4.2. B coopyK€HUsAX TOHKOCJIOWHOTO OCBETIIECHUS OCAKIEHUE B3BECH MPOMCXOANUT B HAKIOHHBIX
JJeMeHTax Majol BbICOTHL. llpu 3TOM oOecneunBaroTcs OBICTPOE BBIJEICHHUE B3BECH U €€
CHOJ3aHME€ MO HAKIOHHOM IUIOCKOCTH  3JIEMEHTOB B  30HBI  XJIONbEOOpazoBaHWsS U
0CaJIKOYTJIOTHEHUS.

4.3. TOHKOCIIOMHBIE OTCTOWHBIE COOPY)KEHUS MOXKHO IPHUMEHATH KAaK INPU PEKOHCTPYKLUU
JNEHCTBYIOIMX OTCTOMHUKOB M OCBETJIMTENEH C LEIbI0 UX MHTEHCU(PHUKALUHU, TaK U JJs BHOBb
IIPOEKTUPYEMBIX BOJOOUYNCTHBIX CTAHIIUM.

4.4. Pexomenmauuu Hacrosimero Ilocobus pacmpocTpaHsIOTCST Ha  COOPYXKEHHS €
IIPOTUBOTOYHBIM JABM)KEHHUEM BOJBI M O0Ca/IKa B TOHKOCJIOMHBIX 3JIEMEHTAX.

4.5. TpeboBaHus K KauecTBy U MeToJaM OOpaOOTKH BOJIbI, MOCTYMAIOLIEH Ha COOpPYKEHHUS C
TOHKOCJIOMHBIMM 3JIEMEHTAMH, aHAJOTHUYHBl TpPEOOBaHUSM M JPYTUX THUIOB OTCTOMHBIX
coopykeHuil. [IpOM3BOAUTENBHOCTL TOHKOCIOMHBIX OTCTOMHHUKOB W  OCBETJUTENECH HE
OrpaHUYUBACTCS.

TEXHOJOTI'MYECKHUE CXEMbI U KOHCTPYKTUBHBIE OCOBEHHOCTH
TOHKOCJIOMHBIX OTCTOMHBIX COOPYKEHUM

4.6. TOHKOCIIOMHBIN BEPTHUKAIBHBIA OTCTOMHUK (4epT. 13) paboTaer cieayromuMm o0pazoMm.
Hcxonnas Boga, oOpaboTaHHas peareHTaMu, MOCTYNaeT B PAacloj0KEHHYIO B LIEHTPAJIbHON 4acTH
OTCTOMHMKA KaMmepy XJIOmbeoOpa3oBaHMS U 3aTe€M, IIOCIE€ €€ IPOXOXKICHUS, BMECTE C
O0pasymOUMMHUCS ~ XJIONbSIMA  MPOXOMUT  TIOCIENOBATENFHO  PAaCIpEACIUTENFHYI0 30HY U
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TOHKOCJIOMHbBIE HaKJIOHHbIC 37eMeHThl. OCBETICHHAsl BOJa yepe3 COOpHBIC Keao0a OTBOAUTCS W3
coopysxeHnsi. Ocaliok U3 OTCTOHHMKA cOPackIBAeTCs Yepe3 CHCTEMY YAaICHHs OCaIKa.

1
LT ]

Yepr. 13. BeprukaabHblii 0OTCTONHNK, 000PYA10BAHHBII TOHKOCJIOHHBIMHU 0J10KaMHU

1 - OTBOJI OTCTOCHHOM BOJIBI; 2 - MO/1a4a UCXOIHOU BOJIBL; 3 - Kamepa XJIONMbeoOpa3oBaHus; 4 - TOHKOCIOWHBIC OJIOKH; 5
- 30Ha pacnpeiesieHus: BOJbI; 6 - 30Ha HAKOIUIEHUS 0Ca/iKa; / - yAalleHUue 0cajKa

4.7. B TOHKOCIOWHOM TOPHU30HTaIbHOM OTCTOWHUKE (uepT. 14) oOpaboTaHHas peareHTaMu
UCXOJHAs BOJAa TIOCTyHaeT BO BCTPOCHHYIO Kamepy XJjombeoOpa3zoBaHus (7qr000ro u3
PEKOMEHIYEeMbIX JEUCTBYIOIIMMH HOpMaMHu TUNOB). M3 Kamepsl MOTOK BOJbI, JABHUTasicCh
TOPU30HTAIBHO MO/ OJIOKAMH W TIOJHUMASICh CHU3Y BBEPX, MPOXOJUT TOHKOCIOWHBIC JIEMECHTHI H
MOCTYyNaeT B PACMHOJOKEHHYIO HaJl HUMHU cOOpHYyIO0 cucTeMy W KapmaH. HakamnmuBaromuiics B
OTCTOMHHUKE 0CAJIOK MEPUOANUECKH COPACKIBACTCS YEPE3 CUCTEMY YIATICHHS OCaJIKa.

4.8. TonkocnoiHeli ocBeTIUTENb (4epT. 15) paboraeT cienyromum obpazoM. McxoaHas Boaa,
oOpaboTaHHasi peareHTaMy, TIOCTyHaeT B 30HBI NPEIBAPUTEIHLHOTO  XJIOMbEOOpa30BaAHUS
(B3BEILIEHHOTO OCajJKa) W Jajiee 4yepe3 paclpeAeTUTeNIbHYI0 30Hy M 30HY CIION3AIONIer0 Ocaaka
MOCTYIMAET B TOHKOCIIOWHBIE 3jeMeHThl. OCBETJIEHHAs BOJA, MPOWAS TOHKOCIOWHBIE SJIEMEHTHI,
MOCTymnaeT B COOpHBIE YCTPONCTBA U OTBOJIUTCS U3 coopyxkeHus. OcaloK U3 30HbI €r0 HAKOTICHUS
yaaisercs uepes nephopupoBaHHbIE TPYOBI.

1]

Yepr. 14. 'opuzoHTANBbHBINH OTCTOHHUK, 000Py10BAHHBIN TOHKOCJIOHHBIMH 0JI0KaAMH

1 - mogava UCXOIHON BOMBI; 2 - KaMepa XJIONMbeoOpa3oBanus; 3 - TOHKOCIOWHBIE OJI0KH; 4 - cOOpHBIE XKenooa; J -
KapMaH cO0pa OCBETIICHHOM BOJBI; 6 - OTBOZ OCBETIICHHOM BOJIBI, 7 - 30HA PAaCHpPEACICHUS BOIBI, & - 30HA HAKOILUICHHUS
ocajka; 9 - ynajieHue ocauka
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Ly e e
- Ay

3

Yepr. 15. OcBerinTe/ib, 000py10BAHHBIA TOHKOCJIOMHBIMH 0JIOKAMM

1 - mogava UCXOMHOM BOJIbI; 2 - OTBOJ OCBETICHHOMN BOMBIL; 3 - TOHKOCIOMHBIE OJI0KH; 4 - OKHA JIJIs1 OTBOJIA OCaiKa; J -
30Ha CIIOJI3aHMs 0CA/IKa; 6 - 30HA B3BEUICHHOTO 0CA/IKa; 7 - 30HA HAKOIUICHHS 0Ca/IKa; § - yIaJeHUE 0CajIKa

4.9. TOHKOCTIOWHBIE AJIEMEHTHI WM OJIOKM MOTYT BBIIOJIHATHCA M3 MSTKUX WJIU IOJIYKECTKHX
MOJIUMEPHBIX IUIEHOK, COEIMHEHHBIX B COTOBYIO KOHCTPYKIUIO, WJIM M3 JKECTKHX JINCTOBBIX
MaTepHaJIoB B BUE OTJCIBHBIX MOJIOK (4epT. 16).

4.10. Pa3mepsl B TU1aHe OTAEIBHBIX OJOKOB Ml yI00CTBA MX MOHTa)a U SKCIUTyaTallMH CIEAyeT
npuarMatk 1 x 1 - 1,5 x 1,5 M ¢ yderom QakTHYECKHX pa3MEpoOB COOPYX eHHs. BwicoTy
MIOTNIEPEYHOT0 CEYEHUSI TOHKOCIOMHOTO SYEUCTOrO 3JIEMEHTAa PEKOMEHIYETCS NPUHMMAaTh PaBHOU
0,03 - 0,05 M. Sgeiiku MOTYT OBITH MPHUHATHI 000K (HOPMBI, UCKITIOYAIONICH HAKOIUIEHHE B HUX
ocajika. YToJl HaKJIOHAa 3JIEMEHTOB HeoOxonuMo mpuHuMmath S0 - 60° (MeHbIIHE 3HAYCHUS - IS
0ojiee MyTHBIX BOJ, OOJbIINE - AN MAJIOMYTHBIX LBETHBIX). J[JTMHY TOHKOCIOWHBIX 3JI€MEHTOB
CJIETyeT ONPEEIIATh CEUAbHBIM pacueToM U npuHumats 0,9 - 1,5 M (cm. 1. 4.14).

Hs/5ln @

7 —

H=l, cosa

Yepr. 16. KoHCTPYKTHBHBIE TAapaMeTPbl TOHKOCJIOMHBIX 3JIEMEHTOB B 0JI0Ke

I - nMHA TOHKOCIIOWHOTO AIIEMEHTA; b - MUPUHA TOHKOCIOHHOTO 3JIeMeHTa; H|) - BRICOTa TOHKOCIIOWHOTO AIIEMEHTA;
H - BBICOTa TOHKOCTIOWHOTO COTOOJIOKA; L - IIIMHA TOHKOCTIOWHOTO COTOOJIOKA; B - MIMPHUHA TOHKOCIIOWHOTO COTOOJIOKA

4.11. YCTaHOBKY OTJEIBHBIX OJJOKOB B OTCTOMHHMKAX M OCBETIUTENSAX CIEAYET OCYIIECTBIIATH C
NMOMOIIBI0 CIICHUAIBHBIX HCECYIIUX KOHCprKHHﬁ, PacCIoJIOKCHHBIX ITOA WJIW HAad HUMU, JII/I6O ux
KpeIJICHHEM K JJIeMeHTaM COOpHOM cucTeMbl (Kerno0aM, JIOTKaM, TpyOaM) M MPOMEKYTOYHBIM
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CTEHKaM coopyskeHHil. IIpu 3ToM MOryT ObITh MCHOJIB30BaHbl CTAJIBHBIE WU MOJUMEPHBIE TPYOBI,
JEPEBO, apMaTypHasi IPOBOJIOKA, MPOPHINPOBAHHBIE KOHCTPYKIUH U T.J.

4.12. Heobxomumo olOecreynBaTh Ie€pMETHUYHOCTb 3a30POB MEXKIY OTIENbHBIMU OJIOKaMH U
BHYTPEHHUMU CTEHKaMH COOPY>KEHUH, HAIPUMED, C TOMOILBIO PE3UHOBBIX MPOKIAI0K.

4.13. CO60p OCBETIEHHOM BOIBI M3 TOHKOCIOWHBIX COOPYKEHHH CJIEQyeT OCYILECTBIATh IO
XKeyno0aM ¢ 3aTOIVIEHHBIMU OTBEPCTHSMH WM OTKPBITBIMU BOJOCIMBAMH, HATIPUMED, TPEYTOJIBHOIO
npoduiis, pacroNoKeHHbIMU Ha PACCTOSHUU He O6osiee 2 M OIMH OT APYToro.

PACUYET TOHKOCJIOMHBIX OTCTOMHUKOB U OCBETJIUTEJIEA

4.14. PacueT TEXHOJOTMYECKMX M KOHCTPYKTHBHBIX I1apaMETPOB COOPYXKEHUH, a TaKxke
OTJIEIbHBIX TOHKOCIIOMHBIX 3JIEMEHTOB CJIEIyET IPOU3BOIUTH IO 3aBUCUMOCTH

Y - K [tz o+ ctg @)

by = W Hy | —————
Ly Cas {Km, Feg ) (5)

s ynoOctBa pacuera ¢popmyia (5) npuBeaeHa K BULY

r

EI'_,-'H - HDJ’{fCu' EI:I +1
L{-l LK!.HD (6)
i
R
L= K H,| L -
W ¥ Ay , (7)
1
roe Ky = lL{uz':r''[LC-:-.T“l'FCBc ; (8)
,f;f'{'@, K,
K, = ain avog o, 9
@ - K03hOUIMEHT, YYUTHIBAIONIUN BIUSHUC THUAPOJUHAMUYECKUX YCIOBHM IIOTOKa B

TOHKOCJIOMHBIX 3JIEMEHTax (cM. 1. 4.16);

Ky - k03hOUIUEHT, yUUTHIBAIOIUNA (OpMy MONEPEYHOTO CEUEHMs TOHKOCIOWHBIX IJIEMEHTOB
(cm. . 4.19);

H) - BBICOTa TOHKOCIIOWHOTO 3JIEMEHTA, M;

Vo - CPEIHSSL CKOPOCTh MOTOKA B TOHKOCJIOMHBIX dJIEMEHTaxX, M/4;

U0 - pacueTHasI CKOPOCTh OCaX/ICHUS B3BECH, M/U;

@ - YTOJl HAKJIOHA TOHKOCJIOWHBIX 3JIEMEHTOB K TOPU30HTY, Tpaj;

£ - x03pPUIHMEHT, YUYUTHIBAIOMIMNA CTECHEHHOE OCAXKIEHUE B3BECH TIOJI TOHKOCIOWHBIMH
9JIEMEHTaMU;

Ky - xoddduumeHTt arjoMepanuiyi, yYWTBHIBAIOIIMN BIIMSHHE OCaJKa, BBIICTSIOUIETOCS W3
TOHKOCIIOMHBIX JICMEHTOB, HA MHTEHCU(PUKAIINIO XJIONTbeoOpa3oBanus (cM. 1. 4.17);

Ko - x0opdumenT, yduToBaloOmuil CTECHEHNE CEYEeHUs MOTOKAa B TOHKOCIOWHOM 3JIEMEHTE
CIOJI3AIONIUM OCaaKOM (cM. 11. 4.17);

Vu - yaenbHas Harpy3Ka Wi MPOU3BOAUTEILHOCTh COOPYKEHHUS B pacyeTe Ha IUIOIIAIb 3epKala
BOJBI, M/ (M2 - 9) WA M/4;

K1, K, - 06001menHbIe pacueTHbie Ko duimenTs! [cM. opmysl (8) u (9)];

lo - UTMHA TOHKOCJIOWHOTO 3JIEMEHTA, M;

Koy - KOXPOUIMEHT, YyYNTHIBAIOUIMIA THIPABINYECKOE COBEPIICHCTBO TOHKOCIOWHOTO
COOPYKEHHS M CTETIEHb €r0 00bEMHOT0 UCTIOIB30BAHUS - OTHOIIIEHHE (PAKTUYECKOTO K PACUETHOMY
BpEeMEeHU NpeObIBaHus BOAHI (cM. 1. 4.20);
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Ky - KOHCTPYKTUBHBI KO3(Q(UIMEHT, PaBHbI OTHOLICHHIO (PAKTUYECKOM OTKPBITOW s
JBUKEHMSI BOJBl IUIOLIAJM TOHKOCIOWHBIX JJIEMEHTOB K OOIIed Ijom@aan 3epkaja BOJIbI
OTCTOMHOTO coopykeHus (cM. 1. 4.21).

4.15. PacueTHasi CKOPOCTb OCaX/JE€HUS B3BECH JODKHA IMPUHUMATHCS B COOTBETCTBUU C OIBITOM
9KCIUTyaTallii COOPYKEHUH, pabOoTaloOIMX B aHAJOTHYHBIX ycloBHsX. [Ipu oTCyTCTBUM Takoro
OTbITa CJIEYEeT MPOU3BOAUTH TEXHOJOTHMYECKOE MOJEINPOBAHNE MPOIIECCOB XJIO0NbE0Opa30BaHUs U
TOHKOCJIOMHOTO OCaXJICHHsI C LIEIbI0 OIpeesieH s TpeOyeMoro 3HaueHus uy. [Ipu HeBO3MOXKHOCTH
YKa3aHHOT'O 3Ha4eHHe o onpeaesstoT no aanubiM CHull 2.04.02-84.

4.16. Kosdounuent ¢ ciemyer ompeaensTb MO AaHHBIM Tala. 7, B KOTOpOW by - MIMpHHA
TOHKOCJIOMHOI'O 3J1eMeHTa, Hj - BRICOTa TOHKOCJIOMHOI'O 3JIeMEHTA.

Tabonuma 7
Xa AKTCPUCTHUKA TOHKOCHOﬁHOFO 3JICMCHTA 3HaquHe bO/ HO
PAKTep 1.0-25 2.5-5,0 50-10 > 10
3Hauenue [ 1,25 1,15 1,05 1,0

4.17. 3nauenue K., pekomeHayercs npuHuMath B cpearem 0,7 - 0,8 (06mpIne 3HaYeHUS - I
0oJiee MyTHBIX BOJ, MEHBIIHE - 151 MAJIOMYTHBIX IIBETHBIX BOJ).

4.18. 3nauenue npousBeneHus [ K,r caeayer npuHUMaTh paBHbIM 1,15 - 1,3 (60ab1ME 3HAUCHUS
- U1l TOHKOCJIOMHOTO OCBETIIUTENS], MEHBIINE - JJI1 TOHKOCJIOWHOTO BEPTUKAJIBHOI'O OTCTOMHHKA).

4.19. 3na4yenue kodpduimenta Gopmsl Ky 3aBUCUT OT (akTudeckoil GopMbl U KOH(GUTYpaLu
TOHKOCJIOMHBIX 3JIEMEHTOB (s[U€eK) B MOMEPEUHOM CEUEHUU: TSl CEYSHUS IPSIMOYTOIBHOM (OPMBI -
1,0; xkpyrmoii - 0,785; TpeyrompHoii - 0,5; mectuyronpHOH - 0,65 - 0,75; npu UCMOIBL30BaHUU TPYO
U MeXTpyOHOro nmpoctpaHctsa - 0,5.

4.20. Benmnuuny K, U1 IpeaBapUTEIbHBIX PaCU€TOB PEKOMEHIyeTCsl IPUHUMATh paBHOil 0,6 -
0,75.

4.21. 3nauenue koddpdunmenta Ky cieayer onpenensiTh 1Mo (aKkTHUYECKUM JAaHHBIM C yY9EeTOM
TOJIIMHBl MaTepuana sl TOHKOCIOMHBIX 3i1eMeHTOB. [IpenBapuTenbHO pEKOMEHIyeTCs
npuHUMath ero pasHbIM 0,70 - 0,95 (06nbLINE 3HAUYEHNUS - 1711 TOHKUX IUIEHOYHBIX MaTepUasoB).

4.22. YyaenbHblEe Harpy3kd Ha TOHKOCIJIOMHBIE COOpPY>KEHUS, OTHECEHHbIE K IJIOLIA/U, 3aHATOU
TOHKOCJIOMHBIMU 3JIEMEHTaMH, U C YYETOM I0Ka3aTeseil KauecTBa BOAbI MOTYT OBITh MPHUHSATHI MO
CHullI 2.04.02-84.

4.23. Tlomy4yeHHBIE TIO pacyeTy pa3Mepbl TOHKOCIOWHBIX SJEMEHTOB U TOHKOCIIONHBIX
COOPY)KEHUH B IIEJIOM, a TakKe 3HAueHMs YJENbHbIX HArpy30K HaJUIKHUT NPOBEPUTh U
CKOPPEKTHUPOBATH C yUETOM 00ECIIeYeHNsI MUHIMAIBHOTO BPEMEHH MEXTy BBIITyCKaMH Ocajka 6 - 8
4. [Ipx 3TOM BBICOTY 3aIIMTHON 30HBI JJI1 BEPTUKAJIBHOIO OTCTOMHHUKA CIIEAYyeT MPUHATH paBHOU
1,5 M, 171 TOPU3OHTAIBHOTO - 1 M.

4.24. BricoTy 30HBI cOOpa OCBETIIEHHOU BOJIbI PEKOMEHyeTcs MpuHUMaTh He MeHee 0,4 - 0,5 M.

4.25. B TOHKOCJOWHBIX OCBETJIIMTENISAX IJS MPENOTBpaLIeHUs] 00pa3oBaHMUs 30H MOBBILIEHHON
KOHIIEHTPAllUM B3BECH HMKHIOKO KPOMKY TOHKOCJIOWHBIX OJOKOB HEOOXOIMMO pacroiaraTh
HETOCPEICTBEHHO HAJl BEPXHEW OTMETKOM OCaJKOIMPUEMHBIX OKOH.

IIpumepsnI pacyeTa TOHKOCJOHHBIX 3J1eMEHTOB COOPYKEHH I

IIpumep 1. PacyeT BepTHKAIBHOI0 TOHKOCJIOHHOI0 OTCTOMHUKA.

KauectBo ucxomHoi Boabl: 1BeTHOCTh - 100 rpanm; comepkanue B3Becu - 50 Mr/m; mosa
KoaryystHTa - 60 Mr/n mo 0e3BOJHOMY TPOAYKTY; pacdeTHas CKOPOCTh ocaxkacHus B3BecH - 0,3
Mm/c ~ 1,08 m/4.

TOHKOCJONHHBIE AJIEMEHTHI NPSIMOYTOJIBHOTO CeYeHMsI UMeIoT pasMepsl B miaaHe 0,05 x 0,05 m
(BBICOTA X IIMpUHA) U yroJ HakJIoHa 60° npu 3Hauenusx K = 0,75 K, , = 0,7.

[To pacuery oObema 30HBI HAKOIJICHHUS OCaKa U Mepruo/ia MEXIPOAYBOUHOIO IIUKJIa 3HAUCHUE
HArpy3KH Ha COOPYKCHHS I10 YCIOBHUSIM HAKOIUICHHUS B3BECH MPUHSATO HE Oomee 4 m/d.
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JIHa TOHKOCTIOWHBIX AJIEMEHTOB ompenensercs no ¢popmynam (7) - (9):

K'l = ; =
08-07 075

3

g L2108
0,5-0,865
b =23005| 224 |- 011566 =076
111,15 "

[IpuaUMaeM JUTMHY TOHKOCJIOMHBIX 3JIEMEHTOB paBHOU 0,8 M nipu Harpy3ke 4 m/4.

IIpumep 2. PacueT TOHKOCJIOHHOIO OCBETJIUTESI.

KauectBo wmcxomHoi Bozawl: mBeTHOCcTh - 20 rpanm; coaepkanue B3Becu - 500 wmr/im; mosza
KoaryJsiHTa - 50 Mr/i1; pacueTHasi CKOpocTh ocaxaeHus B3secu - 0,40 mm/c ~ 1,44 m/u.

ToHKOCIIOWHBIE 2JIEMEHTHI TaKHE JKe, KaKk B IpuMepe 1 (3a UCKIII0YeHHEM yTiia HaKJIOHa, PABHOTO
55°).

3HaueHUs] KOHCTPYKTHBHOTO Ko3(durmenta u kKodpuimeHTa 00BEMHOT0 HCIOIB30BaHUS
MpUHUMAIOTCS cOOTBETCTBEHHO K = 0,7 u K, = 0,6.

C yd4eroM pEKOHCTPYKIHUU CYIISCTBYIOIIMX OCBETIUTENICH W WX (DAKTHUECKHX pPa3MEepOB
YCTaHOBJICHO, YTO Harpy3ka Ha COOPYXKEHHUS HE MOXKET ObITh Oosee 6 M/4, a BBICOTa TOHKOCIOMHBIX
9JIEMEHTOB - 1,2 M.

Ucnonszyem dhopmyst (6) - (9):

r

QP nail ) N T +1] =06312.2=7.46
057082 2,15 0,05 M
(630
7y = 215005 —=—-1]=0107:87 = 0,94
14413 "

B-—1 -39
0,8 0,607

125 1-028
L=t =015
0.57-032

[IpuaMaeM yAenbHYIO HAarpy3Ky paBHOUM 6 M/4 U JJIMHY TOHKOCJIOWHBIX 3J1eMeHTOB 1,0 M.

5. HAIIOPHAA TNIPABJIMYECKASA CUCTEMA CMBIBA OCA/IKA B
TOPU30HTAJIBHBIX OTCTOMHUKAX

HA3ZHAYEHHME U OBJACTDb ITIPUMEHEHUA

5.1. Cucrema mnpeaHa3HaueHa ISl YOAJCHHS OCaJKa W3 TOPU3OHTAIBHBIX OTCTOMHHKOB
OTKPBITOTO U 3aKPBITOTO THUIIOB TOCJIE OTKIIOYECHUS OTCTOMHHKOB C MOMOIIBIO HAMOPHBIX CTPYH
BOJIbI 0€3 MPUMEHEHHs pyYHOTO TPYa.

5.2. T'uppocmbIB Hanbosee 1eaecoo0pa3sHo MPUMEHATh IPU HAIWMYMH MAJIOTIOABIKHBIX OCAIKOB,
00pa3yoIMXCs B YCIOBUAX OYMCTKH MYTHBIX BOJ] M XapaKTEPU3YIOITUXCS COJIEPKAaHNUEM B3BECH HE
6onee 1500 mr/m.

5.3. BricoTa c10s1 0caaKa B OTCTOMHHKE JOJDKHA OBITH He Ootee 1 - 1,5 M.
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YCTPOMUCTBO U IPUHIINII PABOTHI CUCTEMBI

5.4. Cuctrema (uept. 17) BKiIIOUaeT B ce0si yCTPOMCTBA U1l TIOJIaYW BOJIBI U OTBOJAA Pa3MBITOTO
ocaJika.

[lomawa BOIBI TPOM3BOIUTCS C IOMOMIIBIO HACOCA, KOJUIEKTOPOB, pa3BOAANIMX TpPyO W
CHelualbHbIX HacaaoK. OTBOA BOJBI C OCAIKOM OCYIIECTBIISETCS C TOMOIIBIO JIOTKOB, YCTPOCHHBIX
B JHWINE OTCTOMHHKA, W Jajee Mo TpyOaM B MPHEMHBIN pe3epByap COOpYKeHUH mo oOpaboTke

HpOMBIBHBIX BOO U OCAaJAKOB.
4 L
2 3 ) E
A
,’rj Lo L2 0 lﬁ

‘IepT. 17. Cucrema THAPABINYECCKOIo CMbIBa 0CaJiKa B TrOPU30OHTAJBHBIX OTCTOMHHUKAX

1 - Hacoc IS TOIa4X BOJBL; 2 - TIOABOASAIINE TPYOBI; 3 - KOJUIEKTOp; 4 - pa3BoAsmne TpyOsl; 5 - maTpyOku ¢
Hacagkamu; 6 - JTOTKH

5.5. lng cMmbIBa Oocaaka HAJJICKUT HCIOJB30BaTh CHIPYIO BOAY HIIM BOJY M3 BEPXHEH 4acTu
OTCTOWHHKA, COpackIBaeMYyIO Mepe] €ro OUYNCTKON B CIICIIMATIbHBIN 3aITaCHON pe3epByap.

5.6. VYmpapineHue CHUCTEMON OCYIIECTBISIOT C TMOMONIBIO 3aJBUXKEK, YCTAaHOBJICHHBIX Ha
HaIlOpPHOM U BCachIBaloIleM TpyOONpoBoAax Hacoca.

Ilepen myckom cucTeMbl B PabOTy 3aKpbIBAIOT 3aJBIXKKY Ha TPyOONpPOBOJE, IOAAOILIEM
o0pabaTbIBaeMyI0 BOJY B OTCTOMHMK, OTKPBIBAIOT 33JBMKKY Ha KaHAJIM3al[MIOHHOM TpyOompoBoje
U TPOU3BOJAT OMOPOXKHEHUE OTCTOWHUKA IMPHUMEPHO Ha 2/3 ero BBICOTHL. 3aTeM OTKPBIBAIOT
3aJIBIJKKY Ha HallOpHOM TpyOOIpoBOJEe, MOJAIOIIEM BOJY B CHUCTEMY YJAlEHHUs Ocalka, U
BKJIFOYAIOT Hacoc. IIpu 3ToM 0cafok, HaKONMBIIMICS B OTCTOMHHMKE, B3MYYUBACTCS, IIPOUCXOLAT
€ro CMbIB U yJIaJICHUE OJHOBPEMEHHO C OIIOPOKHEHNEM OTCTOMHHUKA.

BrlkimroueHune cucteMbl IPOU3BOAST Uepe3 3 - 5 MHH I1OCIIE ITOJIHOTO OTIOPOXKHEHHSI OTCTOMHUKA.
OpHEeHTUPOBOYHO BpeMsl yaaneHus ocajka coctaiser 30 - 40 MuH.

5.7. KonnekTop HaropHO! CUCTEMBI ClIEAYET pa3MellaTh Py JJIMHE OTCTOMHUKA, M:

40 - 45 - B Hayasie pa3BoOAIINX TPYO;

60 - B cpeHEN €ro 4acTu ¢ CUMMETPUUYHBIM (II0 OTHOILEHUIO K KOJIJIEKTOPY) PACHOIOKEHUEM
pa3BoASIIUX TPYO;

90 - B cpeHel yaCTH OTCTOMHUKA HAJUIEKUT yCTPAUBATh JBA KOJUIEKTOPA, IIPU 3TOM OTCTOMHMK
JEJIATCSA Ha JB€ CUMMETPHYHBIC CEKIIMM M B KaXKIBIA KOJUIEKTOP MOJACTCS BOJA OT HAcoca IIo
OTJIENBHOU TpyOe.

5.8. PazBopsmiue TpyOBI clieyeT yKIaapIBaTh 10 JHY OTCTOMHUKA. [Ipy mupuHe OTCTOWHUKA 10
4,5 M He0OXOAUMBI JIB€ HUTKU TPYO, MPOKIIAIBIBAEMBIX BAOJIb CTEH OTCTOMHUKA. JIOTOK a7 coopa
0CaJIKa ¥ IPOMBIBHOM BOJIbI pa3MEIIAIOT B 3TOM CJIy4ae M0 OCH OTCTOWHUKA.

[Tpy mmpuHe OTCTOMHUKA, paBHOW 6 M, yCTaHABIMBAIOT TPU psiia Pa3BOIAIUX TPYyO, OAUH U3
KOTOpBIX pPa3MEIIaloT MO OCH OTCTOMHMKA (B 3TOM Cily4yae B OTCTOMHHMKE YCTpauBalOT [Ba
OTBOJALINX JIOTKA TOCPEANHE MEXKAY Pa3BOASLIMMH TPyOaMu).

5.9. PasBoasmiyie crampHble TPYOBI CIIEAYET BBHINONHATH C MEPEMEHHBIM (TEIECKOMMYECKIM)
CEUYEHHEM, YTO yBEIMUYMBAET PABHOMEPHOCTH PACHPEIEIICHUS BOABI U MO3BOJSET CHU3UTH PACXOJ
metaiuia. [lepexox ¢ ogHOTO AMaMeTpa TPyO Ha IPYrod HAIJICKUT MpPEayCMaTpPHBATh MOCPEANHE
JUIMHBI y4yacTka. J[s npeqoTBpalieHns 3auieHus IPOCTPAHCTBO MO TpyOaMu 3aluBal0T 6€TOHOM
(mapku He Hke 200) U ycTpauBarOT OTKOCHI.
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5.10. Ha xaxpmoit pasBomsmieil TpyOe (Ha TpyOax, JeKalluX y CTEH, - C OJHON CTOPOHBI, Ha
LEHTPaJIbHBIX - C 00EUX CTOPOH) BBAPUBAIOT CTAJIbHBIE MaTPyOKH JuamMeTpoM 32 MM noA yriiom 45°
K OCH OTCTOMHMKA IO X0y JBM)KEHHs Oocajka MpH cMbiBe. [laTpyOku umeroT pe3nly, Ha KOTOPYIO
HaBOPA4YMBAIOT COEMHUTENbHbBIE YacTh (Tuna GyTopku). B coeannurenbHble YaCTH BBUHYMBAIOT U
3aKpeIuIsAoT (C IMOMOIIBIO KOHTpraek) OpoH30Bble Hacaaku AnuHOM 50 - 60 MM, Hapy>KHbIM
quameTpoM 16 - 18 MM u BHyTpeHHUM - 10 MM. BXoaHble M BBIXOAHBIE KPOMKH HacaJKH
CKPYIJISIIOT.

Paccrostnust mexxy natpyOkaMu ¢ HacagkaMu - 1 M, a Ha ocieAHe yeTBep Ty JIMHbI TpyO - 1,5
M.

5.11. Hacanku Ha pa3BoAsIMX TpyOax, HaXOAAIIMXCS Y IPOTUBOIOJIOKHBIX CTEH OTCTOMHUKA U
B LIEHTpE, NOJDKHBI OBITh PACHOJIOXKEHBI B IaXMATHOM IMOpSAAKE, YTOOBI (hakesnbl COCEIHUX U
IPOTUBOIOJIOXKHBIX CTPYH CIMBAJIMCh M YACTHYHO INepecekanuch. Ha TpyOax B KOHIIE OTCTOHHUKA
HaBapHBalOT CTAJIBHBIC 3Ty LIKH.

PACYET CUCTEMBI CMBIBA OCAJIKA

5.12. Pacuet cucTeMbI CMbIBa OCaJIKa TPOU3BOJIAT, HCXOS U3 MOJYyUEHHS B PACYCTHOM CCUCHHU
OTCTOMHHKA pa3MbIBAIONICH CKOpocTH CTpyH v, = 0,5 - 0,8 M/c (B 3aBUCHMOCTH OT TUIOTHOCTH U
NPOYHOCTH OCAJIKa).

5.13. CkopocTh OCEBOl KOMITAKTHOW CTPYH V., M/C, B TpeIeiiax OCHOBHOTO IIOTOKa JIsi
3aTOIUICHHON CHMMETPUYHOM CTPYH ONPEACISIFOT, UCXOJIsl U3 COOTHOIICHHS

0,96
C — "
0,29 + il
o (10)

T7I€ O - SKCIIEpUMEHTaIbHasl KOHCTaHTa, paBHas 0,075;

/ - paccrosiHME OT HacaJku JO pacuyeTHOro cedeHusi (B JaHHOM cllydyae - JI0 NPUEMHOU
KaHaJN3aI[MOHHOUN TPYOBI HITH JIOTKA), M;

7o - PAANYC OTBEPCTHSI HACAIKH, M;

Vo - Ha4aJIbHas CKOPOCTh CTPYHU Ha BBIXOJIE U3 HACAJIKH, M/C.

BuyTtpennuii paguyc Hacanku r, npuHuMaercs paBHbIM 0,005 M; paccTosiHUS OT HAcaaKu 10
pacueTHOTo CeYeHus /, M, paBHBI:

JUJI1 OTCTOMHUKOB IIMPUHOM 4,5 M 2,25
« « « 6,0 m 1,50

Torna u3 dhopmynsl (10) HauampHass CKOPOCTH HA BBIXOJI€ M3 HAcaIKK OyaeT: mipu [ = 2,25 M vy =
35,5 ve M/c; mpu [ = 1,50 M v = 23,7 v, M/c.
5.14. Pacxoy ¢y, M'/c, 4epe3 HACAIKY ONpeaeiseTcs o hopMyIIe

qu = @ Vo, (11)

IJIe @ - TUTOMIA/Ib CEYCHUS OTBEPCTHUS HACAJIKH, M.

Jns mpunsToro nuamerpa Hacaaku 10 Mm nonyunm o = 78,5 - 10° M2, Toraa gy = 78,5 - 10° Vos
M/c.

5.15. Hanop Ay, M, HEOOXOAUMBIN IJIsi TIOJIYYEHHUS HAYAJIBHOW CKOPOCTH, OMPEACNACTCS IO
dbopmyie

2
.
& ,ﬂ:z @ - 2g & (12)

2

rze 4 - KodQPHUIUEeHT pacxoa, MpuHUMaeMblil paBHbIM 0,59 - 0,64;
@ - YCKOPEHHE CBOGOIHOTO MaCHHUsT, M/C;
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hy - pabouas BbIcoTa cT010a BOABI B OTCTOMHUKE MPHU MPOMBIBKE, M.

5.16. PacuerHble pacxoabl BOJBI I KaXAOr0 Y4YacTKa pa3BOAIIMX TpPyO oONpeAensioT B
3aBUCHMOCTH OT YMCIa HaCcaJOK Ha HEM U Pacxo/a BOJIbI, IPOXOSIIETO Yepe3 OJHY HACAKY.

5.17. JIuametrp TpyO M CKOpPOCTh ABMKEHHUS BOJBI B HHUX OMNPENECTSAIOT IO BBIYHCICHHBIM
3HAYEHUSIM PacxoioB. [Ipu 3TOM CKOPOCTH ABHMKEHHUS BOABI B TpyOax He JOJKHA MpeBbIIATh 1,5
Mm/C.

[TpoBepKy pacueTHBIX M KOHCTPYKTUBHO MPHUHATHIX MapamMeTpoB CJIEAyeT MPOU3BOIUTH IO

dbopmyne
‘[—_@—1[1+ 1_][2+l] =1
e & 2 # , (13)

rae L. - KpUTHYeCKas MJIMHA JAbIPYaTOd TpyObl, IpU KOTOPOH MOTeps HAmopa IOJHOCTBIO
KOMIIEHCUPYETCSI BOCCTAHOBIIEHUEM CKOPOCTHOTO HAropa, M;

A - K03 (HUIMEHT COMTPOTUBJICHHS TPEHUIO TI0 JUTHHE, PaBHBIN 11 cTanbHBIX TpyO 0,03 - 0,02;

d - nTnameTp ApIpyaTol TPyOBI, M;

1 - YUCJIO OTBEPCTHH (HACaI0K).

Jlns ynpouleHus pacdeToB KPUTUYECKYIO MIMHY IbIpyaToil TpyObl L, 1o ¢opmyne (13)
JIOITYCKAETCs ONPEACIISATh ISl CY)KEHHOU ee YacTH.

5.18. JluameTpsl KOIJIEKTOPOB M TMOABOAMAIICH TpPyObl CIEAyeT OMpeneisTh HCXOIs U3
MIPUXOIANITUXCS HA HUX PACXO0JIOB BOJBI i CKOPOCTH €€ IBIKeHUs, mpuHuMaemoi 0,8 - 1,2 m/c.

Hamop nmpoMbIBHOTO Hacoca 4, M, HAAJEKHUT ONPEIENATh M0 Gopmyie

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

rae hy - Hamop y HacaAKH, onpeenseMblii mo ¢popmye (12),
h; - cyMMa moTeph Hamopa Ha OT/AEIBHBIX y4acTKax TpyO, M.
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Tabnuma 8
PasMeps ITapameTpbl CUCTEMBI THIPOCMBIBA OCaIKa
oTCT oﬁﬂni OB. M OUaMETpP YHUCIIO PAa3BOIAIMINX TPYO, JOUaMETPbI paccTossHue | CKOPOCTH ACXO BOJIEL T1/c
’ MOABOASIIMX IT. TEJIECKONMMYECKHUX TPYO, MM| YHCIIO OT HaCaJgKH CTpyH B p AL BOZEL,
TpyO u HacaJloK, 10 pacueTHOM .
0OOKOBOIO HCHTPAJIBHOTO | BCE
JUIMHA | IIMpUHA | KOJUJICKTOPA, | LEHTPaJIbHBIX OOKOBBIX LEHTPAJILHBIX OOKOBBIX LIT. pacueTHoro CEUYCHUH,
M ceueHns, M /e TpyOOmnpoBoaa | TPyOOIpPOBOIA [CHCTEMBI
1 2 3 4 5 6 7 8 9 10 11 12 13
40 4,5 300 - 2 . 230 2 40 2,26 0,54 60 - 120
200 -
45 6,0 400 1 2 400 300 4 45 1,51 0,82 67,5 135 270
300 200 1.90
60 6,0 450 1 2 300 250 480 1,51 0,82 90 180 360
250 150 1120
90 6,0 22 400 2 4 400 00 4 45 1,51 0,82 67,5 135 2-270
(2 cexum) 300 200 2 0

IIpumeuganusa: 1l Brp. 6 u7 Hax 9epToi yKka3zaHbl AUAMETPHI TEIECKOMMYECKUX HATIOPHBIX TPYO Ha HAYAIBHOM, TIOJ] YepTOH - HA KOHEYHOM y4JacTKax.
2. B rp. 8 Hax ueproii nepBas 1udpa - YUCI0 OOKOBBIX TPYO, BTOpas - YMCIO HACAJIOK Ha HHUX, MOJ YepTOil mepBas uudpa - YUCIO LEHTPAIBHBIX TPYO, BTOpas - 4UCIIO

HacaJOK Ha HHUX.

3. OCHOBHEIE napaMeTpbl CUCTEMbI YKa3aHbl OPUCHTHUPOBOYHO. B KaXX10M KOHKPETHOM CJiy4dae CJICAYCT NPOU3BOJAUTL PACYET CUCTEMbBI U BBI60p HaCOCOB UCXOA1 U3 MECTHBIX

YCIIOBHH.
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5.19. PacueTHble mapaMeTpbl CHCTEMbl THAPABINYECKOIO YAAJICHUS OCa/lka B 3aBUCUMOCTH OT
pa3MepoB HanboJee 4acTo MPUMEHSIEMbIX OTCTOMHUKOB IIPUBEIEHBI B Ta0II. 8.

5.20. Cucrtema ynameHuss BOJIbl M OcCaJka JOJDKHA OBbITh pacCyMTaHa Ha TPOIYCK BOJBI,
cOpacbIBaeMOM M3 OTCTOMHUKA U MTOJAaBAEMOI HACOCaMH.

6. ®JIOTAHUMOHHBIE COOPYKEHUA
HA3ZHAYEHHUE U OBJACTDb IIPUMEHEHUA

6.1. ®oTallMOHHBIE COOPY>KEHUS HAUIEKHUT MPUMEHATH JUIs MPEIBAPUTEIBHOTO OCBETICHUS U
oOecliBeUMBaHMs TPHPOTHOW BOJOW Tmepen moxadeid ee Ha ¢GuibTpel. OHM MOTyT OBITH
UCIIOJIb30BaHbl KAaK IPU HOBOM CTPOUTENBCTBE, TAaK U MPU PEKOHCTPYKIHUH CYIIECTBYIOLIMX
BOJIOOYHCTHBIX CTaHIINH.

6.2. Haubonee »¢pdexTtrBHas 061acTh MpuMeHEHHUs (IOTAIMOHHBIX COOPYKEHUI - OCBETIIEHUE
BOJI TTIOBEPXHOCTHBIX MCTOYHUKOB (03€p, BOJOXPAHWJIHIL, PEK U T.II.) C HEOOJIBIIUM KOIUIECTBOM
MEJIKOAUCIIEPCHBIX B3BEIIEHHBIX BellecTB (He Oosiee 150 MI/im) M MOBBILIEHHON LBETHOCTBIO (10
200 rpan) npu coaep>kaHUU (PUTOIUIAHKTOHA U TUIABAIOIIUX HE(PTEPOTYKTOB.

6.3. BO3MOXHOCTb U 11€7€CO000pa3HOCTh MCIOJIb30BaHUs (DIOTALMOHHOIO OCBETJICHHs BOJbI B
KaXJIOM KOHKPETHOM CIly4dae JOJDKHBI OBITh OOOCHOBaHBI TEXHOJOTHYECKUMH HCIBITAHUSIMH,
MIPOU3BEICHHBIMU B XapaKTEPHbIE NIEPUOIBI TOJa IO METOAUKE, TPUBEAECHHOM B 1. 6.16 - 6.20.

KonndecTBo B3BEIIEHHBIX BEUIECTB B BOJIE IMOCHE (IIOTAMOHHBIX COOPYXEHHH HE IOJKHO
npesblath 10 Mr/m.

6.4. IlpeumymiectBa (hIOTAlMOHHBIX COOPYKEHUH IO CPABHEHUIO C JPYTMMH COOPYKEHUSMU
NpPEBapUTENBFHOIO OCBETIEHHUS (OCBETIUTENSIMH CO B3BEIIEHHBIM OCAJKOM, OTCTOHHHKAaMM)
3aKJII0YAI0TCA B CIICAYIOLIEM:

3HAYUTEIBHO YCKOPSETCS MPOLECC BBIJIEIEHUS B3BECH U3 BOJBI, OJarogapst YeMy yMEHbIIACTCS
001111 00bEM OUHUCTHBIX COOPYKEHHUI;

yJIy4lIaeTcsl MX CAHUTApHOE COCTOSHUE BCIIEJCTBHE IOCTOSIHHOTO YJaJeHHs BBIJEICHHBIX
3arpsA3HEHUN;

Oonee >(¢exTuBHO ynamsercs (QUTOIUIAHKTOH, YTO B OOJBIIMHCTBE CIIy4aeB IO3BOJISET
OTKAa3aThCsl OT YCTAHOBKUA MUKPO(DUIBTPOB;

YAQISIOTCS U3 BOJIBI IUIABAIOLIHE U TJI0OX00CEIAI0IINE IPUMECH.

COCTAB COOPYKEHUM, UX YCTPOHUCTBO U PACUETHO-KOHCTPYKTUBHBIE
ITAPAMETPBI

6.5. OunctHbIe COOpYXEHHS C (IIOTAIMOHHBIM OCBETIICHHMEM BOJBI UMEIOT TOT K€ COCTaB
OCHOBHBIX W BCIIOMOTATEIBHBIX COOPY)KEHHIA, YTO W OOBIYHBIC CTAHIUH JBYXCTYNEHUYATOTO
OCBETJICHUS, 32 MCKIIOYEHUEM OTCTOMHMKOB WJIM OCBETJIMTENEH CO B3BEUICHHBIM CJIOEM OCaJKa,
3aMeHSIEMbIX ()IOTAIIMOHHBIMH yCTaHOBKAMH.

6.6. B cocraBe (hIOTalMOHHBIX COOPYXEHHUH HEOOXOAMMO MpeaycMaTpuBaTh (PIOTALMOHHBIC
KaMepbl, y3el TOATOTOBKM U pachpelesieHHs BOJOBO3IYIIHOTO pPAacTBOpa, YCTPOWCTBA IS
yJAajeHus ¥ 0TBoJa (pIoTallMOHHON TICHBI.

[lepen  ocBeriaeHWEeM  BOABI  (UIOTAllMEd  HAAJICKUT  MPEIyCMaTpUBaTh  Kamephbl
XJIOTIbeoOpa30BaHusl, COBMEIICHHBIE ¢ (DIOTAIIMOHHBIMHA KaMEpaMHu.

Cxema (hyroTarimoHHBIX COOPYKEHHH MpecTaBieHa Ha yepT. 18.
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Yepr. 18. ®roTanmoHHasi yCTAHOBKA

1 - motava MCXOTHOM BOJIBI C peareHTaMu; 2 - OTBOJ OCBETIICHHOW BOJIBL; 3 - (pIIOTAI[MOHHASI KaMepa; 4 - JIOTKH IS
cOopa IeHEI; - pacipeeTuTeNbHas CUCTeMa; 6 - HAOPHBIN 0ak; 7 - Hacoc; & - koMIpeccop; 9 - mojaya BOJIbI,
HACBHIIIEHHOH Bo3IyxoM; /() - Kamepa XJI0Imbeo0pa3oBaHus

6.7. ®notanmonHas kamepa (Kpyruias Wik NpsSMOYTojbHas B IUIaHE) J0JKHA PACCUUTHIBATHCS Ha
YICIbHYI0 HArpy3Ky 6 - 8 M°/a Ha | M mIomaIm.

['myOuHa ci1os1 BOJsI BO (PrroTarimoHHOM Kamepe JA0bkHa ObITh 1,5 - 2,5 m. JlnmuHa dhaoTtanroHHON
KaMepbl BBIOMpaeTcs paBHO# 3 - 9 M, mmpHHa - He Oosiee 6 M, OTHOLIICHUE IIMPHUHBI K JUIUHE - 2/3 -
1/3.

6.8. Bo BxomHOl wactu  (QIOTAUMOHHOM  KaMmepsl  HAIJICKUT  YCTAHABJIMBATH
CTPYEHAIPABIISIIONIYI0 MEPErOpoAKy ¢ HakIOHOM 60 - 70° Kk rOPU3OHTAIIM B CTOPOHY JBHXKCHUS
BOJIBI B KaMepe.

6.9. CxopocTh Bxo/1a 00pabaTbiBaeMoi BOJIbI BO (DIIOTAITMOHHYIO KaMepy J0KHA OBITh HE OoJiee
CKOpOCTM BBIXOJIa €€ U3 KaMmepbl xiyonbeoOpa3oBaHus. CKOpPOCTh JBMKEHHS BOJBI Hal
CTPYCHAIpPABIIAIONICH neperopoakoit ciemyet npuaumats 0,016 - 0,02 m/c.

6.10. COop ocBerneHHOH Boabl BO (JIOTALIMOHHOM KaMepe HEOOXOIMMO OCYIIECTBIAThH
PaBHOMEPHO MO €€ HIMPUHE WM OKPYKHOCTH M3 HIDKHEW 4acTH KaMepbl C TIOMOIIbIO TOJBECHOM
CTCHKHM W HANpaBJIATh MOTOK BBEpX (K OTBOAY BOJBI M3 KaMepbl), WM C TMOMOLIbIO OTBOJISAIICH
CUCTEMBI U3 MepPopupoBaHHBIX TPyO. CKOPOCTh OBMKEHHS BOJIBI MO MOABECHONW CTEHKOW WU B
OTBEPCTHUAX OTBOAIIUX AbIpUaThIX TPpyO mpunumaercs 0,9 - 1,2 m/c.

6.11. [{aume dQuotanmoHHOW Kamepsl A0kHO uMeTh ykiaoH 0,01 k TpyOompoBomy st
OIIOPOXKHEHMSI.

6.12. [ToAroToBKY BOJIOBO3AYIIHOTO PACTBOPA CIAEAYET OCYIIECTBIISITh MYyTEM HACBIIICHUS BOJbI
Bo3nyxoM mon nasienuem 0,6 - 0,8 MIla B cnenuanbHbBIX HAMOpPHBIX €MKOCTsX. s
MPUTOTOBJICHHS BOJOBO3IYIIIHOIO PAaCTBOPA HAJIEKHUT UCIIOIB30BATh BOAY MOCie (GUIBTPOB.

Pacxon Bonbl cnenyetr npunumath 8 - 10 % pacxoaa ouniaeMoi BOAbI.

[Tomaya BO3ayXa B HAMOPHYIO €MKOCTh JIOJDKHA OCYIIECTBIATHCA OT aBTOMATU3MPOBAHHOMN
KOMIIPECCOPHOM yCTaHOBKHU.

Pacxon Bo3ayxa momken coctaBiath 0,9 - 1,2 % pacxona ouniiaeMoi BOJIbI.

[Ipumeuanue. HamopHast eMKOCTh TOJDKHA UMETh BHYTPCHHEE aHTUKOPPO3UOHHOE MOKPHITHE, 000PYA0BATHCS
MPEJOXPAHUTEIBHBIM KJIAIIAHOM ¥ BBIOJNHATHCS B COOTBETCTBHH C TPEOOBAHUSMHU, MPEABIBISIEMBIMA K COCYAAM,
PpaboTarOIIUM ITOJT TaBJICHUEM.

6.13. OTBOJ BOAOBO3AYIIHOTO PacTBOpa OT HANMOPHOM E€MKOCTH K (JIOTAIlMOHHBIM KaMepam
ClelyeT MPOW3BOJAUTH IO CTalbHOMY TpyOompoBoay. I[loTepu Hamopa B HEM HE JOJIKHBI
npesbimath 0,8 - 1,0 m.

Ha tpy6ompoBoje nomyckaercsi ycTaHOBKA TOJIBKO OTKITIOUYAIOIICH apMaTypBhl.

6.14. Jlns paBHOMEpPHOTO pacHpeaesieHus BOJOBO3IYIIHOTO pacTBopa B  oObeMe
oOpabareiBaeMOl BOABI W MJI CO3JAHHS YCJIOBUN, OOECIEYMBAIOMIMX TOMYyYEHUE MEIKHX
BO3JYIIHBIX paOOuMX My3bIPbKOB, BO (pIoTallMOHHOW KaMmepe HaAJNEXKHUT YCTpauBaTh
pacupeneNuTeNbHyI0 CUCTEMY, COCTOSIIYIO U3 JBIPYaTOro TPyOOMpPOBOJa M PACTIONOKEHHOTO IO/

KOKVXQ BEIIIOOHCHHOTQO % MaATenHUaIa QUKOIQ K KUCIONOOHOU KODNO
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PacnpenenurensHyto TpyOy cienyeT yCcTaHaBIMBAaTh BO BXOJHOW 4acTH (JIOTALlMOHHON Kamepsl (B
OTCEeKe, OOpa30BaHHOM €€ TOPLEBOM CTEHKOW M CTpYEHAIpaBIISIOMIEH IEPEropoaKoil) Ha
paccrossHuu 250 - 350 MM or gHa kamepbl. CKOpPOCTh BBIXOZJa BOJOBO3AYILIHOTO PAacTBOpa W3
OTBEPCTUH pacIpeeNUTEIbHOW CHCTEMBl HAJICKUT MPUHUMATh paBHOW 20 - 25 wm/c, auamerp
otBepcTuil - 5 - 8 MM. OTBepcTusl cienyeT pacrojiaraTh PaBHOMEPHO B OJAMH DPsJi MO HUKHEH
oOpasyromieid  TpyObl. JlHuINE  3alIMTHOrO  KOXyXa  pa3MEllaloT MOoJ  OTBEPCTUSMU
pacnpenenuTenbHoi cuctemsbl Ha paccTostHUM 80 - 100 MM.

B xon1e pacnpenenuTenbHOro TpyOONpoBoJa CilelyeT YCTaHABIMBAaTh BEHTWIb WIM KpaH AJis
HPOMBIBKU PACIpPEeTUTEIbHON CHCTEMBI.

6.15. VYgjaneHue mneHbl C TMOBEPXHOCTH BOJBI BO (PIOTALIMOHHOW Kamepe JOJDKHO OBITh
OCYILIECTBIIEHO KPAaTKOBPEMEHHBIM TOILEMOM YPOBHS BOJIbI C OTBOJIOM €€ Yepe3 MOJBECHbIE JIOTKH,
PacHoJI0)KEHHbIE PAaBHOMEPHO M0 IJIOLIAAN KaMephl, MU C MOMOIIbIO CKPEOKOBBIX MEXaHH3MOB,
HepeMeIaloINX NeHY K COOPHBIM JIOTKaM.

BepxHue KpoMKH JIOTKOB HEOOXOIMMO pacrmojaraTh Ha OJHOHM oOmieil otmerke Ha 10 - 15 MM
BBIIIIE YPOBHS BOIbI BO (DJIOTAlIMOHHON Kamepe.

J{Hu1a JIOTKOB CIeAYEeT BBIMTOIHATH C YKIOHOM 0,025 B CTOpOHY OTBO/Ia TICHBI.

[Torepu Boabl mpu cOpoce MEHbl MOABEMOM YpPOBHSI BOAbI ciexyeT mpuHumats 1,0 - 1,5 %
pacxojzia 00pabaTeIBAEMO BOJIBI.

[lpn ynaneHun meHbl CKPEOKOBBIMH MeEXaHU3MaMH CKOPOCTb IE€peMELIeHUs CKpeOKOB B
NpsSMOYTOJIBHBIX Kamepax clieayeT npuHumarb He Oomee 0,02 M/c, B KPYIJIBIX - OKPYXHYIO
ckopocts 0,015 - 0,02 M/c mpu yactoTe BpamieHus: ckpeOkoB 5 - 10 o6/c.

OO0OpaboTKy TCHBI, yAaIsIeMO OJHOBPEMEHHO C YacThi0 00pabaThiBacMOW BOJIbI, HEOOXOAMMO
IPOM3BOJIUTH AHAJIOTUYHO 00pabOTKE Ocasika, cOPachiBAEMOro U3 OTCTOMHHUKOB MM OCBETIMTENEH
CO B3BEIICHHBIM OCAJKOM, B COOTBETCTBHH ¢ TpeboBanusmu CHull 2.04.02-84.

METOJIMKA TEXHOJIOTMYECKOI OBPABOTKH BOJIbLI METOJAOM HANIOPHOI
®JOTALIUA

6.16. C nuenbio ompenencHUs BO3MOXXHOCTH NPHUMEHEHHUs HAMoOpHOW (roTtauuu amns
npeaABapUTCIIbHOTO OCBCTJICHUA BOABI KOHKPETHOTO BOJOHMCTOYHHKA W TIOJYUCHHUSA OCHOBHBIX
pacyYeTHBIX MapaMeTpoB Ui pacyera (JIOTAIMOHHBIX YCTAHOBOK MPOHM3BOJATCS TEXHOJIOTUYCCKHE
WCCJICIOBAHMSI HA CIICITUAIBHON JTaOopaTOpHOU ycTaHOBKE (depT. 19).

7

Yepr. 19. YcTranoBKa 11 NPOBeeHUs TEXHOJIOTHYECKOT0 AaHAIN3a BOAbI

1 - xommpeccop; 2 - BEeHTHJIb BO3AYIIHBIN; 3 - MAaHOMETp; 4 - HalTOPHBIHN 0aK; 5 - HTOIPYATHII BEHTHIIb
BOJIOBO3IYIITHOT'O PAacTBOPA; 6 - IIOTAIIHOHHAS KOJOHKA; 7 - SIIEKTPONPUBOLI; § - MpoOooTOOpHUKH; 9 - Memmanka; 10 -
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6.17. JIabopaTopHasi ycTaHOBKA COCTOHUT U3 CIEAYIOIUX OCHOBHBIX JIEMEHTOB:

(I0TAIMOHHOM KOJIOHKH, BBIMIOJIHEHHOHN M3 MPO3payHOl M1acTMaccoBoi TpyOrl tuameTpom 60 -
70 wmm, BbicoToit 400 - 600 MM, wumeromled [eleHHus IO BBICOTE U 000PYIOBAHHOMN
MEePEeMEITUBAIONTIM YCTPOHCTBOM, BEHTUJISIMU M IPOOOOTOOPHUKAMHU;

HamopHoro ©Oaka i TOATOTOBKM BOJOBO3AYIIHOTO pacTBOpa BMECTUMOCTBIO 2 I,
BBITIOJIHEHHOTO W3 CTaJbHOTO COCyJAa, paccuuTaHHOro Ha pabodee nasienue 0,8 - 0,9 Mlla u
000pyI0BaHHOTO MPEAOXPAHUTEIHHON 3aMIOPHOI apMaTypoil U MAaHOMETPOM;

71a00pPaTOPHOTO KOMIIPECCOpa, PACCYMTAHHOTO HA TMOJIady CKATOTO BO3AyXa IO/ JABICHHEM IO
0,8 - 0,9 MITa.

Hp nmMedanug: 1. Bmecro KOMIIpeccopa MOI'yT OBITh MCIIOJIBL30BAaHLI Oa/IOH CO CXKAThIM BO3YyXOM,
000pyIOBaHHBIN PEAYKTOPOM, TIOHIDKAIOIINM JaBJIeHHE 10 pabouero, Win Apyriue HCTOYHUKH C)KaTOTO BO3AyXa.

2. HanopHblii 6ak W €ro COCIWHUTEIbHbIE KOMMYHHUKAIIUU BBITIONHSIOT M HCIBITHIBAIOT B
cooTBeTcTBUU C «IIpaBmiiamMmu ycTpoiicTBa M 6€30MacHOM IKCIUTyaTallud COCYI0B, PaOOTAIOIINX O/
nasnenuem» ['ocroprexnaazopa CCCP.

6.18. Jlns mpoBeneHHs] TEXHOJIOTHYECKHUX HCCIIEIOBAHUNM HEOOXOIUMO KpPOME J1abopaTOpHOU
YCTaHOBKM HMMETh HCXOAHYI0 Boay B oOweme 10 - 12 nm u pabouue pacTBOpHl pearcHTOB
(koarynsiHTa, XJI0pa, U3BECTH U T.1I.).

6.19. TexHosorMuecKkne HMCCIEAOBAHUS CJIEAYET NMPOU3BOIUTH B TAKOW IOCIIENOBATEIBLHOCTU
(cm. wept. 19):

1) mpousBoAMTCS BBHIOOP /103 peareHTOB B OTIENbHBIX LHWIMHPAX MO OOIIENPUHSATON METOIUKE
MPOOHOT0 KOAryJIMpPOBaHUS JIJIsl ABYXCTYIIEHUYATON OYMCTKHU BOJIBI;

2) no Hayana paboOThl HAa YCTaHOBKE NPEABAPUTEIBHO IOATOTABIMBAETCS BOJOBO3MYIIHBIN
pactBop. Jlo 3TOro B HamopHbI Oak 4 dYepe3 (IOTAIMOHHYIO KOJOHKY 6 M TpyOONMpOBOA C
BeHTWIEM J 3ajuBaerca 1 - 1,5 1 4uMcTroil BOZONPOBOAHON BOABI, IOCIE YEro BEHTHWIb J
3aKpbIBAeTCs, BKJIIOYAETCsl KoMIpeccop / U OTKPHIBAeTCs MojJadya BO3AyXa B HAMOPHBINA Oak uepe3
BeHTWIb 2. C momoimipio cOpocHoro BeHTHNss [/ mo MaHoMmeTpy 3 ycTaHaBIuBaeTcs pabouee
nasnenue, pasaoe 0,5 - 0,8 MIla. IIpu sToM M30BITOK BO3ayXa cOpachIBaeTCs dyepe3 BEHTUIb [/
(BpeMst pacTBOpPEHHsI BO3/IyXa B BOJIE TOJKHO OBITh HE MeHee 10 - 12 mun);

3) B OTHENBHBIN HMWIMHAP HAJIUBACTCA | J1 MCXOTHOM BOABI, B KOTOPYIO BBOISTCS PEarcHTHI
COIJIaCHO BBIOpaHHBIM J03aM. [Ipon3BoaUTCS TIIATEIBHOE MEPEMELIMBAHNE PEATSHTOB C BOJIOM;

4) mocne nepeMenmBanus oOpadaTkiBaeMas Bojia IMepeauBaeTcs BO (IOTAlMOHHYIO KOJIOHKY 0,
KoTopas 3anomnusercs Ha 60 - 70 % ee o6vema. Bentunu 5 u /0 npu 3TOM JOIDKHBI OBITH 3aKPBITHI;

5) BkiIrOYAeTCS B pabOTy AJIEKTPONPHUBO 7/, KOTOPBIA MPUBOIUT BO BpallCHHE MEIIAIKy 9 ¢
JonacTaMu (CKOPOCTh BpAllleHUs] MEIIAIKH JO0DKHAa ObITh 15 - 20 00/MuUH), 4TO crocoOCTBYyeT
00pa30BaHMIO XJIOMbEB TUAPOKCUIOB;

6) mocne o0Opa3oBaHUS XOPOLIO C(HOPMUPOBAHHBIX KPYMHBIX, HO HEOCEIAIOIIUX XJIOMBEB
TUAPOKCUIOB B HCXOAHYIO BOJAY Yepe3 UrolbYaThli BEHTWJIb J BBOJUTCS MpPEIBAPUTEIHHO
NOJrOTOBJICHHBIA BOJOBO3AYIIHBIN pacTBOp B KojuuyecTBe OoT 5 10 20 % oObema MCXOIHON BOJIBL.
[Ipu 3TOM B HW)XHEW 4YacTU (PIOTALMOHHOW KOJIOHKH TOJIKHBI TMOSBUTHCS MEJKHE ITY3BIPHKU
BO3/1yXa, pPABHOMEPHO pacrpeestomuecs B 0opadaTsiBaeMoii BOJIE IO BCE TUIOIMAN KOJIOHKH;

7) oTO0p MPOO MPOU3BOAAT Yepe3 MPOOOOTOOPHUKH & C OTPEIETICHHOMN BBHICOTHI ¢ HHTEPBAJIOM |
- 1,5 MuH 10 nosy4eHus: BOABI MIOCTOSIHHOTO KadyecTBa. KauecTBO MCXOAHON M OCBETIIEHHOM BObI
ornpezensercss OOMENPUHATHIMUA METOJaMU.

B koHme (roTaroHHOTO OCBETJICEHUS 3aMmepsieTcs TOJIIMHA clos OOpa3oBaHHOW NEHBI H
MIPOBOAMTCS BU3YyaJbHOE HAOIIOIEHHUE 32 €€ CTPYKTYPOM U IIIOTHOCTbIO;

8) MO0 OKOHYAHWU TEXHOJOTWYECKHX MCCIEOBaHUN BOoAa U3 (IIOTALIMOHHOW KOJIOHKH 06
cOpaceIBaeTcs uepe3 BeHTHIIb /() ¥ KOJIOHKA MMPOMBIBAETCSI YHCTONU BOJOTPOBOIHOM BOJIOM.

B yka3aHHON mNOC/IEI0OBAaTENBHOCTH CJEAYET INPOU3BOJIUTH TEXHOJOTMYECKUE MCCIIEN0BAHUS
JpYTMM COYETAaHUEM MPUEMIIEMBIX J03 pEareHTOB, HaBICHUH U pacxoi0B BOJOBO3IYILIHOTO
pacTBopa.

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
31



p— OPENGOST.RU www.OpenGost.ru

— [TopTan HOpMaTUBHBIX JOKYMEHTOB info@opengost.ru

6.20. OnTuManbHble MapaMmeTpbl AAaBIEHHUS M Pacxoja BOAOBO3AYIIHOTO PAacTBOpa HAJIEKHT
OTIPEeNIeNIATh MO pe3yJbTaTaM TEXHOJOTHUYECKUX HCCIEOBAaHUM, YUNUTHIBas BBICOTY CJIOS BOIBI U
BpeMsl €€ HaxOXICHUS BO (IIOTAIIMOHHOW KOJIOHKE, IMO3BOJIAIOUIME IIOJyYUTh HEOOXOAMMYIO
CTETIeHb OCBETJICHHUS BOJbl. HE00X0AMMOCTh B yCTaHOBKE MUKPO(PMIBTPOB CIEAYET OMPEEIIATh 10
3¢ dexTUBHOCTH coaepKkaHusl GUTOMIAHKTOHA.

Ilepecuer paboueil BBHICOTHI (PIOTAIMOHHONW KaMepbl M BpeMeHH (DIoTaluyu MPOU3BOAAT MO

dbopmyie
5
LI [i]
ERRCET (15)

rae 7 - BpeMs ¢ioTanuu Bo (hI0TallMOHHON KOJIOHKE;

T, - pacueTHOE BpeMs BO (PIIOTAITMOHHOM KamMepe;

H, - BBICOTA CIIOS1 BOJIBI, B KOTOPOM IPOU3OILIO OCBETJICHHE N0 TPeOyeMoil CTEeNeHH 3a Bpems
Ty,

H, - pacueTHas BbIcOTa CJI0s BOJABI BO (PIOTAIMOHHON KaMepe;

0 - TIOKa3aTeNlb CTENCHH, MPUHUMAeMbIi paBHBIM: 0,45 - IUISI MaJIOMYTHBIX, MQJIOIIBETHBIX BOJI;
0,55 - nyist BOA cpeAHEN MYTHOCTH U UBETHBIX BOA; 0,65 - 11 BBICOKOIIBETHBIX BO/I.

7. BOAOBO3IYIIIHASI TIPOMBIBKA ®HUJIbTPOBAJIBHBIX COOPYKEHUM
HA3ZHAYEHHUE U OBJIACTDb IIPUMEHEHUA

7.1. BooBo3nymHasi MpoOMBIBKa MpeHa3HAvYACTCs Ul YIAJICHUS U3 3€pPHUCTON (QMIbTpYIOLIeH
3arpy3Ku 3arpsi3HEHUH, 3a1€p’KaHHBIX BO BpeMs pabovero UK.

B IlocoOum paccmaTpuBaeTcsi MpUMEHEHHE BOJOBO3AYLIHOM MPOMBIBKH TOJIBKO B Hambojee
pacnpoCTpaHEHHbIX THMAX (DUIBTPOBAIBHBIX COOPYKEHHUH, HCIOJIB3YEeMBbIX Ul OCBETJIECHUS U
o0ecIBeUMBaHMS BOJIBI IOBEPXHOCTHBIX UCTOYHUKOB C IPUMEHEHHEM KOaryJssHTOB.

7.2. [Ipu npuMeHEeHUH COOTBETCTBYIOIIMX YCTPOUCTB I MOJaYd BOJBI M BO3ayXa (cM. mm. 7.12
- 7.16) BomoBO3/1yIlIHAS IPOMBIBKA MOKET OBITh MCIOJIb30BaHA B (PMIIBTPOBAIBHBIX COOPYKEHUSX C
HUCXOJISIIAM ¥ BOCXO/SAIINM ITOTOKaMH 00pabaThIBa€MON BOIBI.

7.3. BonoBo3ayliHas NPOMBIBKA MOXET OBITh PEKOMEHIOBaHA TOJBKO JIsi COOPYXEHHUH ¢
3arpy3Kod M3 KBapLEBOIO IECKAa W JIPYTMX aHAIOTMYHBIX MaTEPUAIOB, MMEIOIIMX TOCTATOYHO
BBICOKYIO IJIOTHOCTh ¥ MPOYHOCTh M CIIOCOOHBIX MPOTUBOCTOATH (PIIOTUPYIOLIEMY U HCTUPAIOLIEMY
JICHCTBHIO BOJOBO3IYIHOTO TIOTOKA.

[IpuMedanue. B coopyKeHHAX XO3SMCTBEHHO-IIUTHEBOIO BOJOCHAOKEHHS NOIYCKACTCSl IMPUMEHATH TOJBKO
Te 3arpy304Hble MaTepUajbl, Ha KOTOPbIe MMeeTCs COOTBeTcTBYyolee paspemenne Munsapasa CCCP win coro3HbIX
peciyOIuK.

7.4. Ilnomanu OTAEIBHBIX (PUIBTPOBAIBLHBIX COOPYKEHHM, MPOMBIBAEMBIX BOJOW M BO3IIyXOM,
cienyet npuHumaTh 1o 40 M’ Ha o1HO oTaeneHue (80 M’ - IIPU COOPYKEHUAX, COCTOSALIUX U3 ABYX
oTneneHuii). bonplme Tmomanu AOMYCKAlOTCS MPU COOTBETCTBYIOLIEM JKCIEPUMEHTATbHOM
000CHOBaHUHU.

MNPUHIUIBI JEVCTBHUSA, OCOBEHHOCTHU U TIPEUMYIIIECTBA

7.5. BonoBo3aynIHyl0 NPOMBIBKY HAJJIEKHUT OCYILECTBIIATH IIPU IOAA4€ B 3arpy3Ky BOJbI U
BO3/lyXa B HAallpaBJIEHUH CHU3Y BBEpPX.

7.6. BonoBo3ay1iHas mpoMbIBKa o0nagaeT 0ojee CHIIbHBIM JeMCTBUEM, YeM BOSIHAS, U 3TO JaeT
BO3MOXHOCTb IOJyYUTh BBICOKUH 3((EKT OTMBIBKM 3arpy3ku HIpu HEOOJBIINX pacxojax
IIPOMBIBHOW BOJBI, B TOM YHCJE€ U TaKWX, NP KOTOPHIX B3BELIMBAHMs 3arpy3Kd B BOCXOASILEM
IIOTOKE HE TIPOUCXOIUT.

3OTa 0COOEHHOCTH BOJIOBO3IyIIIHOW POMBIBKU TTO3BOJISIET:

IPUMEPHO B 2 pa3a COKPATUTh UHTEHCUBHOCTb NIOJa4u M OOLIMH pacxo]] IPOMBIBHOM BOABI;
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COOTBETCTBEHHO CHHM3HMTh MOIIHOCTh IMPOMBIBHBIX HACOCOB U 00BEMBI COOPYKEHUH AJIs 3amaca
IPOMBIBHOW BOJIBI, YMEHBIIIUTH pa3Mepbl TPYOOIIPOBOIOB IS €€ IMOaYH U OTBOJIA;

YMEHBUINTh 00BEMbI COOPYXKEHUI IO 00pabOoTKe COPOCHBIX MPOMBIBHBIX BOJI M COZIEPKAILUXCS B
HUX OCaJIKOB.

CUCTEMA I'OPU30OHTAJIBHOI'O OTBOJA BOJAbI OT ITPOMBIBKH

7.7. 1lpn uCnOIB30BaHUU BOJOBO3AYIIHON MPOMBIBKM HAJUICKUT NPUMEHATH TOPU3OHTAIBHBIN
OTBOJ] IPOMBIBHOM BOJIbI, CX€Ma KOTOPOTO MOKa3aHa Ha 4epT. 20.
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Yepr. 20. 'opu3oHTAIBbHBIH 0TBO/J POMBIBHOM BOJbI

1 - cTpyeHanpaBIIsIIOIINi BEICTYH; 2, 3 - MOBEPXHOCTH BBICTYIA; 4 - 0TOOHHAsI CTEHKa keno0a; J -
MIECKOYJIaBIMBAIOIIHH KeJT00; 6 - IeNIb MEeXy OTOOMHON 1 BOJOCIMBHOM CTEHKAaMH; 7 - BOJOCIMBHASI CTEHKA XKeJI00a;
a-15-20mm; 6 - 20 - 30 mMm; 6 - 30 - 40 mm

7.8. Bpicora cnosi BOABI B HAA3arpy304HOM IPOCTPAHCTBE CPABHUTEIIBHO HEBEIUKA, YTO
MO3BOJISIET MPU MajbIX PACXOJaX MNOJYYUTh B HEM JOCTATOYHYIO CKOPOCTh TOPU30HTAIBHOTO
JBUKEHHSI BOJABI JUIsI OBICTPOTO U MOJHOTO YJAJIEHHS BBIMBIBAEMBIX W3 3arpy3KH 3arpsi3HEHH.
HakioHHasi MOBEpPXHOCTb CTPYEHANpABISIOLIETO BBICTYNA, CTECHSSI IOTOK, YBEJIMYUBAET €T0
TPAHCTIOPTUPYIOIIYIO CHOCOOHOCTh Ha HAYAJIbHOM YYacTKe MyTH JABH)KEHUS BOJBI.

7.9. TleckoynaBnuBaIOMIUK Kelo0 yCTPOEH C YYeTOM INPEAOTBPAIICHUS MOMAJaHUsS B HETro
BO3/yXa. BeIHOCHMBIE TOTOKOM B 30HY Kejnoba OT/AeIbHbIE YaCTHIIBI TIECKa OCEal0T Ha HAKJIIOHHbBIE
CTEHKH U, CII0JI3asl 10 HUM Y€PE3 HUKHIOIO 1IENb, CHOBA ITOCTYIAIOT B 3arpy3Ky.

7.10. OCHOBHBIE PACUETHO-KOHCTPYKTHUBHBIE MAPAMETPHI CUCTEMBbI TOPU3OHTAIBHOTO OTBOJA
BOJIBI 3aBUCSAT OT yAETBHOTO Pacxoja BoAbI ¢, Ji/ (M - ¢), onpenenseMoro mno gopmyie

q:WHpb: (16)

rine Wyp - MHTEeHCUBHOCTbD IOJaYK IPOMBIBHOM BOJIBL, J1/ (C * M);

b - mupuHa QuibTpa (JJIMHA TOPU3OHTAIBHOTO MTyTH JBUKEHUS IIOTOKA BOJIBI), M.

Jlns pacuera cucTeMBbl cilelyeT NPUHUMAaThb WHTEHCHUBHOCTh MOJAYd BOJABI, MPUHATYIO JUIS
BTOPOTO dTara MPOMBIBKH, T.€. IPU COBMECTHOM Mo/1aue BOABI U BO3ayxa (cM. 1. 7.11).

Pa3Mepsl OCHOBHBIX 3JIEMEHTOB CUCTEMBI IPUBEIEHBI B Ta0I. 9 u Ha yepT. 20.

Tabnuuma 9
Pacxon Boxbl Ha 1 M MIMPHUHBI BOAOCIHBA, J1/
PazHOCTH OTMETOK, MM (M- ¢)
10 15 20 25
Mesxay BepxHel U HIKHEH KpOMKaMH BOJAOCIUBHON CTeHKU H 170 210 260 320
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Pacxonx Bozbl Ha 1 M IMPHHBI BOAOCIUBA, J1/
Pa3HOCTB OTMETOK, MM (M- c©)
10 15 20 25
Mesxry BEpXHIMH KPOMKaMH BOJOCIHMBHOW 1 0TOOIHOM cTeHOK H, 20 20 20 25

PEKUM U OCHOBHBIE ITAPAMETPbI IITPOMBIBKH

7.11. BogoBO3 1y IIHYIO IPOMBIBKY, KaK IIPaBHUJIO, CIIEAYET OCYLIECTBIIATh B TPH 3Tana:

1-it - moaya B 3arpy3Ky BO3Ayxa JJIsl YaCTUYHOT'O pa3pylICHUs CKOIIJICHUH B3BECH B 3arpy3Ke U
BbIpPaBHUBAHHUS €€ COMPOTUBIICHNUS 1O IO COOPYKEHHUS;

2-i1 - moma4a BO3[yXa M BOJABI C IIETbIO OOJIee TMOJHOTO pa3pylICHUS CKOIJICHUI B3BECH U
BBIHOCA OCHOBHOM MacChl 3arpsi3HEHUHN U3 3arpy3KH;

3-11 - moaya BoJibI (¢ OosblIeH, UeM Ha 2-M 3Tale, MHTEHCUBHOCTbIO) JUIS YAJIEHUS U3 3arpy3Ku
3aleMJICHHOTO B ITOpax BO3/yXa U BOCCTAHOBJIEHUS €€ MOPUCTOCTH.

IIpumeuanue. B Tex ciydasdx, Korga OCHOBHAs Macca 3arps3HEHHUH 3aJ€p’KUBAETCs B BEPXHUX CIOAX
(UIBTPYIONICH 3arpy3Ku, W MPU MAJIOH MPOYHOCTH CKOIUICHHUH B3BECH MOXET OKa3aThCs MPHEMIJIEMON JBYXOITaIllHas
MPOMBIBKA, BKJIFOUAOIIast 1-i u 3-i 3Tambl, 4TO JOJDKHO OBITh MIPOBEPEHO B MPOIIECCE IKCILUTyaTAI[HH COOPYIKSHUI.

VHTEHCUBHOCTD MOJAa4X BOJBI M BO3/lyXa U NPOAOKUTEIBHOCTh OTAEIBHBIX 3TAllOB IIPOMBIBKU
3aBUCAT OT IPOYHOCTU CKOIUICHWM B3BECH B 3arpy3ke U KpyHHOCTH ee 3epeH. [lid cpenHux
YCIIOBUM M IIPU SKBUBaJIEHTHOM auamerpe 3epeH 0,7 - 1,3 MM OpHUEHTHMPOBOYHBIE NAapaMeTPhI
IPOMBIBKH MOTYT OBITh IPUHATHI B COOTBETCTBUHM € JaHHBIMU Ta0u1. 10.

Tabauia 10
okasaTens Jtarnbl IPOMBIBKU
1 2 3
VIHTeHCHBHOCTD nofauH, 71/ (¢ - M%)
BOJBI - 2,5-3,5 5-7
BO3/yXa 15-20 15-20 -
IIponomKUTETHHOCTH dTarna, MHH 1-2 4-7 5-7

IIpumeuanus: 1. bonee KpynHbIM 3arpy3kaM COOTBETCTBYIOT OOJbIIME 3HAYCHUS MHTEHCHUBHOCTH I10J1a4U
BOJIBI M BO3/LyXa.
2. ITapaMeTpsl MPOMBIBKH IOJICKAT YTOUYHEHHIO B TIPOLIECCE SKCIUTYATALMH COOPYKEHHH.

YCTPOWCTBA JIJ151 IOJAYY Y PACHPEJEJEHHUS BOABI M BO3AYXA

7.12. PacnpeneneHue BOABI W BO3JlyXa MOXHO TMPOU3BOJIUTH C MOMOIIBIO CHEIUATBHBIX
KOJIMaykoB WM 1o mnepdopupoBaHHbM TpyOam. B nmanHom Ilocobum mnpuBeneHbl CBEACHUS,
KacaroIluecs UCIOb30BaHMs TOJIBKO Mep(oprupoBaHHBIX TPYO /Ul MOJauu BOJBI M BO3IyXa.

7.13. Cxema TpyOUaThIX CHCTEM IOJa4M BOJIBI M BO3Ayxa moka3zaHa Ha uepT. 21. Cucremsl
COCTOSIT U3 MarucCTpai U KOJJIEKTOpa (B BHJE KaHAJIA WK TPyObl) JUIsl MOa4YU BOJBI, & TAKXKE 3
OBIpUAThIX TPyO Ui ee pachpeleieHds M0 IUIOW@AAu coopykeHus. Bo3myx mnonaercs u
pacrmpenensieTcst o MarucTpanu (Ha uept. 21 He IoKa3aHa), KOJJICKTOPY U JbIpYaThiM TpyOam.
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Yepr. 21. TpyOduaThie cucTemMbl 115 MOAAYU BOABI M BO3AyXa

1 - marucTpais JuIs pacrpeieNieHus: BOABI; 2 - KOJUIEKTOP JUIsl paclipeAeieHus Bobl; 3 - AbIpyaTbie TpyOb! uis
pacIipeneneHust BOJbl; 4 - AbIpYaThie TPYOB! Ul pacTipeeeH s BO3/ayXa; J - KOJUIEKTOp Ul paclpeaeeH s BO3LyXa

7.14. OtBepctust B TpyOax, pacnpeaesiommX BOAY U BO3AyX, MOTYT OBITh KpYIJIBIMU (KOTZa
(GUIBTPOBAIEHOE COOPYKEHUE UMEET TPaBUIHBIC CIIOW B HIDKHEH YacTH) WIH IISIEBUIHBIMU (TIPU
Oe3rpaBUHOM 3arpy3Ke).

[leneBannble TPyObl (OOBIYHO TOJUATHICHOBBIE) HMMEIOT Imenu mupuHoit 0,5 MM, U BoO
n30eKaHUe 3aCOPEHUS UX HAJUICKUT TPUMEHSATh TOJIBKO B COOPYXKEHUSX C HHUCXOASIIEH
bunbTpaneil B yCIOBHSX, KOTJAa WCKIIOYEHBI KOPPO3HS MOABOSIINX TPYO M BO3MOXKHOCTH
MOTMAaJaHus B TPYObI MPOAYKTOB KOPPO3UH U IPYTHX MEXAHUYECKUX MPUMECEH ¢ MPOMBIBHOM BOJON
Y BO31YXOM.

[IpuBenenHble cooOpaskeHUs IOJDKHBI OBITh NPUHATHI BO BHHUMAaHHE TakKXe B OTHOIIECHUU
KOJIMAYKOB C Y3KHUMH IEIISIMH.

7.15. Pacyer ¥ KOHCTpyMpOBaHHWE TPyOUaTBIX CHUCTEM IS TOAAYM W PACIPEACIICHUS] BOJbBI
CJIeIyeT IPOU3BOIUTH UCXOS U3 CIEAYIOUINX YCIOBHI:

TUaMEeTp pachpeneTuTenbHbIX (MephOpUPOBAHHBIX) TPYO OMpEneseTcs HCXOAS U3 CKOPOCTH
JIBIDKEHUST BOJBI HA BXOJAE B HUX INPH 3-M 3Tamne NpoMbIBKH, paBHOM 1,5 - 2,0 m/c. IIpu stom
paccTosHUS MEXIy ocsMH TpyO ciemyeT nmpuHuMarh 250 - 350 MM (MEHBIITUE PACCTOSHUS - NS
TpyO MEHBILIETO TUAMETPA);

TpyOBI cieayeT ykiaaasiBaTh Ha BbicoTe 120 - 150 MM ot gHa ¢uibTpa A0 HU3a TPYO, TOYHO
HOCpeIuHe MEXTy TPyOaMu JIJIsl o1a4H BO3IyXa.

[Ipy npyuMEeHEeHUU KPYTJIbIX OTBEPCTUI CyMMapHasl UX IUIOAab A0kHA cocTaBisaTh 0,18 - 0,22
% tutomanu coopyxeHud. llpu 3TOM OTBepcTHs pacrnojarailorcs B OIWH pAd MO HWKHEH
obpasytomeii Tpy6 (muametp otBepetuit 10 - 12 MM, pacctosaust mexay ux ocsimu 120 - 160 mm).

[Ipn mpuMeHeHUH IIeTeBaHHBIX MOJIUATUICHOBBIX TPYO MX KOHCTPYKIUIO M CIIOCOO IIeNIeBaHus
clelyeT INpUHMMaTh B COOTBETCTBMM C  pa3paboTkamMu Tpecta MoOCBOAONPOBOA U
MocBogokananuuumnpoekra. CrneayeT  y4yuTblBaTh, 4YTO TP  BBHIIOJHEHHMM  MOHTa)xKa
nephopupoOBaHHBIX TPYO ISl pactpeeeHHIS BOABI OTKIOHEHHS B PACCTOSHUSAX MEXIY OCSIMU TPyO
B TOPU30HTAILHON IMJIOCKOCTH JOJDKHBI ObITh He Oonee + 10 MM, B BepTHUKaIbHOU - HE Oonee + 5
MM.

7.16. lna pacnpeneneHus Bo3ayxa CleAyeT MPUMEHATh MOJMATHICHOBBIE TPYOBbl CO CTEHKOMH
TOJILIMHOM, oOecneunBaroled MX KECTKOCTh U MpsMOJuHEHHOCTh. TpyObl, mocTaBisieMble B
OyXTax, IPUMEHSTh HE PEKOMEHIYeTCsl.
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OTtBepcTHs WM e B TpyOax (cM. m. 7.14) Ha[uIeXkKUT pacrosiarath B IIaXMaTHOM MOPSAKE O
JIBYM 00pa3yIOUIMM MO yTJIoM 45° K BEpTHUKAJIH NP HANIPABJICHUN X BHU3.

Hlenu HEOOX0IUMO Hape3aTh MEPHEHIUKYIAPHO OcH TpyObl. OHU AOKHBI UMETh mupHuHY 0,5
MM U JUIMHY (110 BHYTPEHHEHW MOBEPXHOCTH TPYyOBI, T.€. B cBETY) 15 - 25 MM (B 3aBHCHUMOCTH OT
IuameTpa TpyOb).

Kpyrabie oTBepcTus 10KHBI UMETh AUaMeETp 3 - 5 MM.

B kaxaoM psay OTBEpCTHS WIM LIENM HAIJIEKHUT pacronarate Ha paccrosHun 100 - 180 mMm
OJIHU OT APYTHUX.

OTBepcTHsl W LIENM JODKHBI OBITH MO BCeH Iulomaau (WIbTpa, BKIIOYas U MPUCTEHHBIE
YYaCTKH.

Ha xpaeBbIx yuacTkax (puIbTpa HaIJICKUT YKJIAAbIBATh TPYOB! Ui paclpelesieHus: Bo3ayxa, a
HE JUIsl PacIpeIeJIeHUs BOJBIL.

7.17. IlonuaTuineHoBbIe TPYOBI Ui paclpeieieHusl Bo3AyxXa HEOOX0IUMO YKJIaIbIBaTh CTPOTrO
TOPU30HTAJILHO HEMIOCPECTBEHHO Ha JHHUIIE WM Ha MOAKIaAKax BeicoTor 10 - 30 MM.

JlomkHO OBITH 0OecreyeHo BechMa HaJle)KHOe KperieHue TpyO K aHuIly. Bo3morxkHbIe criocoObl
KperuieHus TpyO moka3aHsl Ha uepT. 22 u 23.

Yepr. 22. Kpensienue pacnpeaeuTeJ bHbIX TPYO AJI51 HOJAYHM BO3AyXa C MIOMOLIBLIO
KOHAYKTOpPa

1 - TpyOBI [T TIOJIAYM BO3/IyXa; 2 - PE3MHOBAsI MPOKJIANKA; 3 - KOHAYKTOP; 4 - TpyOBI [UIs IOJa4 BOJBI; J - KPEIUICHHE
KOHJIYKTOpa K THUILY; 6 - TOJIKIAAKa

N
vl

Yepr. 23. Kpenienue pacnpeaeanTeJbHbIX TPYO AJIA NM0JaYM BO31yXa C IOMOIIbI0 XOMYTOB

1 - naume; 2 - mBeep, 3aKIagpIBaeMbIi B THUIIE; 3 - XOMYT; 4 - pe3nHOBas TpyOKa; 5 - TpyOa I mojadu Bo3ayxa; 6
- OJIKJIaIKa
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PaccTosiHust Mexay KpemsieHUsMH JOJDKHBI IMPeJoTBpaliaTbh BO3MOXKHOCTb H3ruba TpyoO B
BEPTUKAIBHON M TOPU30HTAIBHOMN TIOCKOCTSIX. DJIEMEHTHI KpEIUIeH!s TPYO HE JOJDKHBI 3aKPBIBAThH
OTBEPCTHUS B HUX.

Kon1pr TpyO A0KHBI OBITH 3aBapeHbl 3ariylIKaMH, YTalIMBaeMbIMH BHYTpb TpyOsr Ha 10 - 15
MmM. J[71s1 ynopa 3ariyuiek yepe3 ocTaBlLIMecs CBOOOAHBIMH TOPLBI TPYO cieayeT mpomyckaTs 2 - 3
HIMUIBKYA JUAMETPOM 110 3 - 5 MMm.

Jlisl KOMITeHCallMu TEIUIOBOTO PAaCHIMpeHUs TPyO paccTOsSHHE MEXIY MX KOHLAMH U CTEHKOM
¢unbTpa 10KHO OBITH 20 - 30 MM.

KoHcTpykuust cucremsl J0okHa oOecreyuBaTh BO3MOYKHOCTh MOHTaXka TpyO € BBICOKOU
TOYHOCTHIO. OTKJIOHEHHUS Bepxa TPyO OT FOPU3OHTAIBHON TUIOCKOCTU (TIPOBEPSIOTCS MO YPOBHIO
BO/JIbI) IOMyCKaIOTCs He Oosee + 3 MM, OTKJIOHEHUs oceil TpyO B 1uiaHe - He 6osee + 10 MM.

7.18. Bo Bpems pabGouero mukia TpyObl CHCTEMBI MOJAYU BO3AYyXa JNOJDKHBI OBITH 3aIlOJIHEHBI
Bojoi. Jlns oOecrieueHMs BbIAABIMBAHMSA BOABI M3 CHUCTEMBl BO BpEMs IPOMBIBKH KOJUIEKTOP
BO3AYIIHOM CHCTEMBI JOJDKEH pacroiaraTtbCs BBINIE pacIpeneuTeNbHbiX  TpyO. Hmerorcs
OpUMEpPbl  YCTPOMCTBA OTHENBHBIX KOJJIEKTOPOB JUIsl  KaXJAO0ro oOTnesneHus ¢uiabrpa ¢
pacHoJIo’)KEHUEM B HIKHEH yacTH (cM. uepT. 21), a Takke HaJl CTPyEHANpaBiIsIOIUM BBICTYIIOM U
BHYTpH €rO0.

JlomkHa OBITh oOecrieueHa HaJe)KHasi U MPOYHasi CTHIKOBKA TPYO pacmpeneuTeIbHON CUCTEMBI
¢ koyuiekTopoM. KosutekTop pekoMeHayeTcs BBIIOIHATh B BUI€ CTAJIbHONW TPYOBI ¢ MPUBAPEHHBIMU
BONIM3M HIDKHEH oOpasyromedi orBojamu  (kKoileHamMu moj  yriom  90°); coeawHeHUe
HOJMATUIEHOBBIX PACIPENCIUTENBHBIX TPYO C KOJIEHAMH CJIelyeT IPOU3BOIUTh, HACAXKUBAsi HA HUX
paszorpersie KOHIBI TpYyO (cM. 4epT. 21).

7.19. MaructpanbHblid BO3yXOBOJ JOJDKEH pacrlojiaraTbCsi Ha OTMETKE, HCKIIIOYAIoIen
BO3MO>KHOCTb IIOIa/IaHusl B HETO BOJABI BO BPEMsI OCTAHOBKM BO31yX0JayBHOro arperara. C yderom
JIABJICHUs, UMEIOIErocsi B HIDKHEH YacTW 3arpy3kd BO BpeMsl IPOMBIBKHM, MarucTpalibHbIN
TpyOONpPOBOJ HAJICKUT pacrmonaraTb Ha 3 - 4 M BBIIIE 3epKaja BOJAbl B (PHIBTPOBAIHEHOM
COOPY>KEHUH BO BpeMs IIPOMBIBKH.

Marucrpaiib JOJIKHA COCIUHATHCS C KOJUIEKTOPOM BO3IYIIHON PACIPEAEIUTEIIbHON CUCTEMBI C
IIOMOIIIBI0 BEPTUKAIBHOTO CTOsika. Bo wu3bexkaHue o00pa30oBaHUs BO3AYLIHBIX MEIIKOB Ha
NPUCOCIUHEHUSAX CleayeT u30erarb JUIMHHBIX TOPU3OHTAIBHBIX y4acTKoB. Ha crosike
yCTaHaBJIMBAETCs 3all0pHas apMaTypa.

CrosiK HaIJICKUT NPUCOCIMHATH K KOJUIEKTOPY €O cTOpoHbl Topua. C 3Toil menbio Tpyoa
KOJIJIEKTOPA MPOIyCKaeTCs Yyepe3 CTEHKY (MIIbTPA U 3a €ro MpeleslaMU COSAUHAETCS CO CTOSIKOM,
HOJBOJIAIINM BO3/1yX K QUIIBTDY.

[Ipu paznuuHoM nuameTrpe TpyO KOJUIEKTOpa U CTOSKA MEPEXO] C OJHOTO JUaMeTpa Ha Jpyrou
JIOJKEH TMPOU3BOAMTHCS 3a MpeaeraaMu QUIbTpa.

[Ipn Hamuuuu ABYX OTAENIEHUH (QUIBTPA C CaMOCTOSTEJIBHBIMU KOJUIEKTOpaMH, KakK MpPaBUIIO,
clleZlyeT yCTaHaBJIMBaTh OJUH CTOSK C 3allOPHOI apMaTypod W CUMMETPHUUYHBIMU OTBETBICHHUSIMU
JUISI IPUCOETUHEHUSI K KOJIJIEKTOpaM.

7.20. IlpubnmxkeHHBIH pacueT CHCTEMBbl IMOJAYM M paCHpeieCHUs BO3JyXa MOXKET ObITh
IPOU3BENIEH HCXOJs W3 CIEOYIOIIMX JaHHBIX: CKOPOCTh BBIXOJA BO3AyXa U3 OTBEpPCTUH TpyO
pacrpeleNuTeNIbHOW CUCTeMBbl JOJDKHA ObITh paBHOM 45 - 50 M/c, Ha BXxome B TpyOBbI
pacmpenenuTenbHON cucteMsl - 13 - 17, Ha BXxoxe B Kojuiektop - 7 - 10 m/c, mpu 3TOM 1Be
HOCJIEeIHIE CKOPOCTH HaXOJATCS B OOPATHBIX COOTHOIIEHUSX (T.e. OOJBIINM CKOPOCTSM B TpyOax
COOTBETCTBYIOT MEHBIIIE CKOPOCTH B KOJUIEKTOPE U HA000pOT).

CKOpOCTh JABMXKEHMs BO3/lyXa B MarucCTpalbHBIX TPyOOIIpOBOJAX CleAyeT NPUHUMATh paBHOU
18 - 25 m/c.

VYkazaHHbIE pacyeTHbIE IapaMeTpbl CHUCTEM MOJAYd M PACIpelesIeHUs] BO3AyXa NMPHUHATHI MPH
aTMOC()epHOM J1aBJIEHUH, MOITOMY pacueT yKa3aHHBIX CHUCTEM CIIEIyeT MPOM3BOAUTH 0€3 ydera
COKaTHUs BO31yXa.
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[TapameTpsl pacripeenuTeNbHBIX TPYO U KOJUIEKTOPAa MOTYT OBITh IIPOBEPEHBI, PYKOBOJICTBYSIChH
yKazaHusMH 1. 7.26.

BO3/JYXOJAYBHOE YCTPOWCTBO

7.21. Bo3ayxoayBHOE YCTPOMCTBO JTOJDKHO 00€CIEUMBATh KaK IMyCKOBOM, TaK M MPOMBIBOYHBIN
PEKUM pabOThI CUCTEMBI.

[Ipu myckoBoM pexxume (0T MOMEHTA ITyCKa BO3yXOlyBHOIO YCTPONCTBA O MOMEHTa IIPOpbIBa
BO3/lyXa W3 OTBEPCTUH paCIpeNeUTEIbHOW CUCTEMBI) JaBJIEHHE B CHUCTEME MaKCHMallbHOE, a
pacxoj Bo3/1yXa MUHUMAJbHBINA. DTOT PacXo/l CBA3aH CO C)KAaTHEM BO3/yXa B CUCTEME €ro MoJa4yu U
BBIIaBJIMBAHUEM BOJBI M3 PACHpPEIEIUTEIbHON CUCTEMBI, IIPU 3TOM BO3IYX MOXKET HarpeBaThCs.
[Tocne mpopriBa Bo3ayxa uepe3 GMIBTPYIONIYIO 3arpy3Ky AaBICHHE B CHCTEME €T0 TMOAa4yH TalacT,
a pacxoJ] yBEIUYMBAeTCS U JOJDKEH OBITh JOBEIEH JO pPACYETHOr0, OMPEIENsieMOro Kak
IIPOU3BE/ICHNE HHTEHCUBHOCTH MOJaud BO3[yXa Ha IUIOLAJb €IMHOBPEMEHHO IPOMBIBAEMBIX
COOPYKEHHI.

7.22. Kak myckoBoe, Tak ¥ padouee JaBieHHE BO3yXa 3aBUCUT OT MHOTMX (aKTOpOB (B TOM
YHCcJIe U OT CTETIEHH 3aujieHHs (PUIbTPYIOLIEeH 3arpy3Ku), He MOAJA0IIUXCS TOUHOMY yUeTy.

VY ¢c10BHO MOTYT OBITh IPUHSATHI CIAEAYIOLINE PACUETHBIE TAPAMETPhI MOAAYN BO3AyXa:

IYCKOBOM pEXHM - JaBJI€HHE B CHUCTEME paBHO YJIBOCHHOM BbICOTE CTOJ0a BOIBI B
(GUIBTPOBAIIBHOM COOPYKEHUHM (CuMTas OT €ro JHa), pacxoja Bo3ayxa cocrasiseT 5 - 10 %
pacueTHoro;

pabounii pexuM (BO BpeMsi IPOMBIBKH) - pacxoj BO3/AyXa paBEH PacyeTHOMY, a JIaBJICHHUE -
CyMMe TMOTeph Hamopa B CHCTEME U BBICOTE CTON0a BOABl B coopykeHuH. Ilorepu Hamopa B
CUCTEME MOJaud BO3JyXa CIENyeT ONpeleisaTh pacdeToM. OpHEHTUPOBOYHO OHM MOTYT OBITh
IIPUHATHI paBHBIMH 1 M.

[Tpu moxbope BO3MyXOAyBHOTO OOOPYIOBAaHHUS JaBJICHUE MPU ITyCKOBOM M pabodeM pekuMax
cieayeTr mpuHUMaTh ¢ 3amnacoM, paBHeiM 0,005 MI]a.

7.23. Jlns BO3MOXXHOCTH Toa00pa (TpU DKCIUTyaTali) ONTHUMAIBHBIX YCIOBUI pabOTHI
BO3/1yXOAYBHBIX YCTPOMCTB Ha HAIOPHOI JIMHUK HEOOXOJMMO yCTaHABJINBAaTh COPOCHBIN MaTpyOoK
C 3amopHOM apMmarypoiul, npocceilb (WM aBTOMAaTHYECKOE YCTPOWCTBO) I TMOACPKAHUS
ONTHMAJIBHOTO JABJICHUS Ha BO3AYXOLYBHOM YCTPOMICTBE, 3allOpHYIO apMaTypy, a TakKke
U3MEPUTEIIb PACXOJA BO3yXaA.

7.24. JlomxeH ObITh MPEyCMOTPEH PE3EPBHBIN BO3AYXOyBHBII arperar.

7.25. Ha BO31yXOAyBHBII arperar cienyeT nojaBaThb YUCThIM HAPYKHBIM BO3AYX, MPOLIEAIINN
IpeBapUTEILHO MEXaHUUECKUE (PUIIBTPHI.

PACYET PACHPEJAEJUTEJIBHOM CUCTEMBI JIJISI IOJJAYM BO3YXA B
®UIbTPOBAJIBHBIX COOPYKEHHUAX C BOJOBO3IYIIIHOM MPOMBIBKOI

7.26. Pacuer pacmpenenuTeNbHBIX TPyO M KOJUIEKTOpa CIIEAyeT MPOW3BOAUTH HCXOIS U3
CyMMapHOM IUIOmMAad OTBepCcTUd (s TpyO) WIM CyMMapHOW IUIOMIAAM OTBETBJICHMHA (AJIs
KOJUIEKTOPA), T.€. BEHUHHBI f, M°, OLPEACISIEMOii 0 (hopMyIam:

Fe _aF
-'/*"ﬂ npu £ < 1; (17)
fs _aF
-ﬂfﬁ npu § > 1, (18)

T7I€ @ - XapaKTEePUCTHKA TPyOOIIpoBoIa, onpeiesieMas o 4yepT. 24 B 3aBUCUMOCTH OT JIOITy CTUMOM
CTENEHNU HEPAaBHOMEPHOCTU paclpe/ie]ICHUsl BO3lyXa IO IUIOMIaJAN COOPYKEHUs, UMesl B BUIY, UTO
00111ass HEPaBHOMEPHOCTh Aggy MPEACTABISAET COO0H CyMMy HEpaBHOMEPHOCTEH pachpenesieHus B
OTBETBJIEHUSAX A, M B KOJUIEKTOPE Ayoy, IPUUEM Agsy = Ay + Agon < 0,025
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F - momaap TMONEPEYHOTO CEYEHUsS paccMaTpUBaeMOro TpyOonpoBoaa (OTBETBICHHS HIIU
KOJUIEKTOPA);
4 - KO3 GUITMEHT pacxo/a; JAJisi OTBETBICHUN OMPEACIseTCs B 3aBUCHMOCTH OT JIMaMETpa 3epPeH

3arpy3kd (HIBTPOBAIBHOTO COOPYXKEHHs MO 4epT. 25; mpu NMpUMEHEHHHM TPaBUMHOHN 3arpy3ku
cIeayeT NpuHUMAaTh paBHbIM 0,54;

€ - KO3 PUIHMEHT CONPOTUBIICHUS TPYyOOIPOBOA, 3aBUCSIINI OT €ro JJIMHBI / 1 JuaMeTpa d.

1c

04

)y
il
BL |

Yepr. 24. HomorpamMmma 3aBHCHMOCTH M€Ky HEPABHOMEPHOCTBHIO pacnpeaeaeHus BoO3ayxa A
H XapaKTepUCTUKON TPyOonpoBoaa a

! NN —
002 004 006 008 CWA

I:I!IHFH

32—t

24

16—

ﬂB—'-_,_,.-

. | |
045 046 047 U,'?E 049 U.E 054 }Ja
500 448 450 435 418 400 3804.

Yepr. 25. Homorpamma 3aBucHMOCTH Mexxay Ko3puunentom M, (nim ko3QpGpuuneHToM y,)
U KPYIHOCTBIO MeCYAHOI 3arpy3Ku d,

Koaddunuent conpotusnenus C cieayeT onpenesTs no hopmyiie
{

{=0,0044 =
d, (19)

1
Han 1‘ S5+ .

a BeJTUYHHY Uyon - IO hOpMyIIC

(20)
TAC Wopm - OOIIHI KO3 HUIIUEHT CONTPOTUBIICHHUS
1-Z,
. . S )
FDE]’.I.E Smg[ﬂnllgﬂo] qtl
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IIpumep pacuera. OunbTp UMEET OTACICHUS AIMHON 6 M M WIHUPUHON 5 M. MIHTEHCUBHOCTH
noxaun Bosmyxa 20 i/ (¢ - M°). PacmpejenuTensHas CHCTeMa HAXOAMTCS B TPABHHHOM CIIOE.
Paccrosinus mexay Tpyoamu B ocsix - 300 Mmm.

Ha ocHoBe mpenBapurenbHOro pacuera NPUHUMAEM JMAMETP OTBETBICHHUH paBHBIM 50 MM,

5.0,5.20
wiomanb ceuenus Tpyos F, = 0,0019 M, pacxon Bo3ayxa Ha ogHy TpyOy 1000 = 0,03 M/,
0,03

ckopocTs Ha Bxoze B TpyOy U.0U1¥ =158 m/c, uto mpuemmemo.

[TpuanmaeM A, = Agon = 0,01.

ITo ueprt. 24 u 25 a, = axon = 0,14; 14, = 0,54.

ITo popmyne (19)

5
¢, =0,0044— =044
0,05 7 1,0.
Torma o gpopmyne (17)
4 .
EAS 014-0,0019 _ 0,000656
0,54.f1-0,44 .
0,03

OTCIOZ]a CKOPOCTh HCTedeHHs Bo3yxa u3 orsepermii Oymer 000638 = 457 w/c, wgro

COOTBETCTBYET TPEOOBAHUSIM.
[Ipunumaem 52 oTBepcTus AMaMETpoM 4 MM ¢ marom 96 M.
[To mpenBaputenbHOMY pacdeTy 3aaaeMcsi AuameTpoM Kosuiektopa 300 MM, Mioaas CeueHHs

200506
Tpy6HI - 0,0707 M%, pacxos| BO3AyXa B Hadase komnekropa 1000 = 0,6 M’/c, CKOPOCTD JBHIKEHHS
0,6
Bosmyxa L0707 =g 5 /.
ITo dpopmyme (19)
&
L. =0,004d— = 0,088
0,3 '
ITo dpopmyme (21)
oy = _ 1-044 ;‘1’:4 +0,44 = 29,34
in | =——180
3,14

ITo popmyne (20) onpeaenum

1
Sy S N
o5 54 29,34 _

PR 02 e

Kl
Tyon

N3 popmymnsl (18) Haxoaum

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
40



p— OPENGOST.RU www.OpenGost.ru

— [TopTan HOpMaTUBHBIX JOKYMEHTOB info@opengost.ru

Yucno otBetBienuit - 20 u ) fo =20 - 0,0019 = 0,038 Mz, TOrIa

g - J170088017:0038
0,14 v~

OTOM IIIOIAAN COOTBETCTBYET AUaMeTp TpyOsl, paBHbIi 0,238 M.

Takum 00pazoM, B COOTBETCTBHM C YTOYHEHHBIM Pacue€TOM B Kaue€CTBE KOJUIEKTOpPA MOTYT OBITh
OpuHATH TpyObl AuameTpoM 250 MMm. CKOpOCTh JBMKEHHs BO3/yXa B Hayaje KoJjulekropa - 12,2
M/C, YTO HECKOJIBKO TPEBBIIIACT KEJIATEIHHYIO BEIMYHHY, HO MOKET OBITh JIOMYIICHO.

8. APEHAKHU CKOPBIX ®UJIBTPOB U3 INTOPUCTOI'O ITIOJIUMEPBETOHA
HA3BHAYEHHUE U OBJIACTD IIPUMEHEHUA

8.1. JIpeHaxxHble CHUCTEMBI U3 MOPUCTOTO MOJIMMEPOETOHA CIIy>KaT [uid cOopa (puiIbTpoBaHHOU
BOJBl U PAaBHOMEPHOI'O pacHpelielieHUs MPOMBIBHOM BOJbI MO Iutomanud Quibtpa. [lopucTsiit
HOJMMEPOETOH BBINOIHIIOT M3 3aroJHUTENs (IIeOHS WM IpaBusi), CKPEIUIEHHOTO 3IMOKCHIHBIM
CBSA3YIOLLUM.

8.2. JlpeHaxxu U3 MOPUCTOro MOIMMepOeTOHA MpeHa3HAuYEHBbl I UCIOJIb30BaHus B (uiIbTpax
[P OCBETJIEHUHU U 00ECIIBEUNBAHUHN BOJIbI B CUCTEMAX X03HCTBEHHO-IIUTHEBOTO BOIOCHAOKEHMUSI.

IIpumeuanwue. [lopucreie moauMepOETOHHBIE IPEHAKH MOTYT OBITH MPUMEHEHBI B (HIBTPAX TEXHUYECKOTO
BOJIOCHAO)KEHUs, a Takke NMpU 00pabOTKe MOA3eMHBIX BoJ. B ciydasx, xorna TpeOOBaHHS K KAadecTBY OYHMILIEHHOW
BOJBI 10 MYTHOCTH, COICPKAaHUIO Kele3a W IpyruM mokaszarersiM Himke TpeboBanuii [OCT 2874-82, meodxommmo
NPOU3BOAUTE ONBITHYIO POBEPKY MCIOJIB30BAHMUS NOJIMMEPOETOHA B TAKUX YCIOBHSX.

8.3. IMomumepOeTOHHBIC APEHAXH MOTYT OBITh MCIIOIH30BaHBI KaK MPH CTPOUTEIHCTBE HOBBIX,
TaK U IPU PEKOHCTPYKIMH JEHCTBYIOMUX (PUIBTPOB.

8.4. TlonumepOETOHHBIE IPEHAXKW MOTYT MPUMEHSTHCS NPU BOASHOM M BOJOBO3AYLIHOW
MIPOMBIBKAX.

8.5. TlomumepOeTOHHBIE JPEHAXKH WMEIOT CIEAYIONME TPEHMYIIecTBa Iepea Haubolee
pacmipoCTpaHEHHBIMU TPYyOUaThIMU ApPEHAKaMU C TMOAJIEPKUBAIOIIMMU CIIOSIMU TPaBHs: OTHAAAeT
HEOOXOJUMOCTh MPUMEHEHHS TPaBUWHBIX CJIOEB; YMEHBILAETCS TPYAOEMKOCTh CTPOMUTEIBHO-
MOHTa)KHBIX Pa0OT; COKpAIIAaeTCsi METANIOEMKOCTD; MOBBIIIAETCS HAIEKHOCTh PaboThl (GUIBTPOB;
3arpy3ka GuIbTPOB MOXKET OBbITh MOJHOCTHIO MEXaHU3UPOBAHA.

KOHCTPYKIIMM U PACUET JIPEHAXKEN

8.6. PexoMeHayeTcsi TPUMEHSTH CIEIYIONME THIBI JIPCHAKHBIX CHCTEM: M3 COOPHBIX
NOJUMEPOETOHHBIX TUIUT, U3 KEJIe300€TOHHBIX IBIPYaThIX IUIMT, OTBEPCTHSI KOTOPBIX 3alOTHEHBI
1
MOPHUCTHIM MTOTTUMEPOETOHOM , Ml U3 MOHOJIUTHOT'O TIOJIMMEPOETOHA.

! CneayeT MNPUMCHATH B SKCIICPUMCHTAJILHOM IOPSAIKE.

8.7. Jlpenax wu3 mnoONUMEpOETOHHBIX IUIMT (Y4epT. 26) COCTOUT M3 OMOPHBIX CTEHOK,
CMOHTHPOBAHHBIX TIEPICHIUKYJISIPHO COOPHOMY KaHalmy (QUIbTpa, Ha KOTOpPBIE YIIOKEHBI
nonuMepOeTOHHbIE TNTHL. DUIBTPYIOIIas 3arpy3Kka HaXOAUTCS HEMOCPEACTBEHHO Ha IumTax. Ha
BXOJ[aX B JIPCHAXHBIE KaHAJIBI yCTAHOBIICHBI MATPyOKH OOJIBIIOrO COMPOTUBIICHUS ¢ nuadparMaMu
U oTpakaTesiMH. J1Jis MOBBIIICHHS HAJIEKHOCTH CTHIKOBBIX COSAMHEHMI TOPIIBI IUTUT BHITOTHEHBI
CO CKOCaMM B BepxHeW uactu moxa yrioMm 45 - 60°; TpeyrojbHble mHa3bl MEXIy IUIMTaMU
3aIMOIHSIOTCS TOTUMEPOETOHHOM CMEChIO TOTO e COCTaBa, YTO M MOJTMMEPOETOHHBIC TIUTHI (Y4epT.
26, y3en A).

8.8. JlpeHaxx c >xene300€TOHHBIMU JABIPYATHIMUA TUIMTaMH (YepT. 27) COCTOMT H3 OIOp
(TOpU3OHTABHBIX OaJIOK WM BEPTUKAIBHBIX CTOJOWKOB), ABIPYATHIX IUTUT, MOBEPX KOTOPBIX
3achlliaHa (QuiIbTpylomiass 3arpy3ka. B crTeHke cOOpHOro KaHaja YCTaHOBJICHBI MATPYOKH C
OTpakaTeJsiMHU.
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JlpeHaxxHas ’kene300€TOHHAs MuuTa (4epT. 28) MMEeT OTBEPCTHs, 3alOJHEHHbIE MOPUCTHIM
nonumepoeTonoM. CBepXy OHA TMOKPHITA CIIOEM MOPUCTOrO moaumepoerona. [ImuTel MOHTHPYIOTCS
Ha onopax. OTBepCcTHs B IJIMTAX Ui MPEAOTBPAIIECHUS OTphIBa NOJIMMEpPOETOHA OT *kKene300eToHa
CJIETyeT BBINOJHATH CYXalOIUMHCS KBepXy. BOKOBbIE TOPIBI MIINUT JOJKHBI OBITH CKOILIEHBI JJIs
YIPOLIEHUS 33aJIeJIKA CTHIKOB I10CJIE MOHTaXKa ITUT.
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Yepr. 26. /lpeHax u3 10J1uMepOeTOHHBIX IJIUT

1 - omopHBIE CTEHKH; 2 - COOPHBIH KaHaw, 3 - HOMMMepOSTOHHBIE TUIUTHI; 4 - GUIBTPYIOIAs 3arpy3Ka; J - HaTpyoKH; 6 -
oTpakaTeny; 7 - CTHIKU TWIHT (a - 20 - 30 Mm)

8.9. JlpeHaxx W3 MOHOJUTHOTO ToJuMepOeToHa (uepT. 29) mpeacTamisieT coOOH CIUIOUTHYIO
NOJMMEPOETOHHYIO TUIUTY, M3TOTOBJISIEMYIO HEMOCPEICTBEHHO B (uiIbTpe. [IpeHak COCTOMT u3
CIIEyIOIIMX OCHOBHBIX YacTeil: OMOPHOM CHUCTEMBI, BKJIOYAIONICH BEPTHKAIbHBIE CTEHKH U
VIOKEHHBIE Ha HHUX TOPU30HTAILHO KEJIe300€TOHHBIE KOJIOCHUKH; TOPHCTOTO CIOSl U3
nosuMepOeToHa; JeTanel KpeIUIeHHs, BKIIIOYAIOIIUX AaHKEPHYIO0 apMarypy U yJep:KHUBaIoIlne
IIJIaCTUHBI.

8.10. Ilpm BOIOBO3AYIIHOW TPOMBIBKE Ha JgHE  (UIbTpa  KpPEemsT  JbIpYyaThie
BO3/yXOpachpeaenureababie Tpyobl. OOmumii TpyOOIpoBo ] MOAauM BO3AyXa CIEAYeT pacrlojaraTh
BBIIIIE€ BO3yXOpacHpeaeIUTENbHBIX TPYO.
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Yepr. 27. peHax U3 AbIPYATHIX IUIUT C OPUCTHIM NOJIUMEpPOeTOHOM

1 - oriopHbIe CTEHKH; 2 - IbIpYaThIe IUIUTHI; 3 - GUILTPYIOILAs 3arpy3Ka; 4 - COOpHbIi KaHaw; 5 - maTpyOoKu; 6 -
OTpaxxarenu

8.11. Ilpum wucnonp30BaHMM JpeHA)ka W3 OTIENbHBIX IUIUT, pa3MeEpbl KOTOPHIX B IUIaHE
MPUHUMAIOT KOHCTPYKTHUBHO, HCXO/ISl U3 YCIIOBUS pa3MeIlleHus B ueiike puibTpa:

JUISL TIOJIMMEPOETOHHBIX IIUT - peKOMEHAyeMasl IupruHa (epueHIuKyIspHo onopam) 250 - 350
MM, mmHa 500 - 600 MM;

JUISL ABIPUYATBIX IUIUT - mKpuHa U JuiMHa paBHbl 400 - 900 mm. Ilpu 3ToM mMpuHA MIUT AOHKHA
OBITH Ha 5 - 10 MM MeHee PacCTOSHHSI MEX]Ty OCSIMHU OTIOP.

TonmuHa monuMepOeTOHHOHN TUIMTHI 10JKHA ObITh He MeHee 40 mwm. IlnuTy ciexyer mpoBepsaTh
pacyeToM Ha MPOYHOCTH (cM. M. 8.17). TommuHy ciaosi moJuMepOeTOHAa HaJ TUTUTOW HAIJICKUT
IpUHUMATH 15 - 25 MM.

[ITar oTBepCTHil B ABIpYATHIX TIUTAX JOJDKEH ObITH HE Oosiee 150 MM, TuaMeTphl OTBEPCTUH - HE
menee 25 mMm. Ilpu 3TOM pasHUIly B AMaMeTpax OTBEPCTUS B BEPXHEM M HI)KHEM CEUEHUSX TUIUTHI
cleayeT NpUHMMaTh He MeHee 2 - 3 MM. Pa3mepsl OTBEpCTHIl yTOUHSIIOTCS THUIAPABINYECKUM
pacuetoMm (cM. m. 8.16 u 8.41).
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Yepr. 28. /lpeHaxxHas miuara

1 - xene300eTOHHAS TUIUTA; 2 - OTBEPCTHS, 3aII0THEHHBIE TIOIMMEPOETOHOM; 3 - CII0i monmmMepOeTona; 4 - oropa
IUTUTBI

8.12. [Ipu ucnonap30BaHUM APEHAKA U3 MOHOJIUTHOTO MOJTMMEPOETOHA BBICOTA OMOPHBIX CTEHOK
noipkHa coctaBiaTth 250 - 300 MM, tommmHa - 80 - 120 MM, mar (B ocax) - 600 mMm, mauHa
naTpyokoB - 70 - 150 MM, AyinHa BhICTyHAroIIed B IPEHAKHBIM KaHall 4yacTU natpyokoB - 1o 300
MM, TOJIIKHA clIos nmojauMepoeToHa - 40 - 50 mm.
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Yepr. 29. [IpeHax U3 MOHOJIUTHOTO NOJIUMepOeTOHA

1 - oniopHbIe CTEHKH; 2 - MOJUMepOETOHHAsI TUTHTA; 3 - KeJle300€TOHHbIE KOJIOCHUKH; 4 - aHKepHasi apMarypa; S -
CTaJIbHBIE Y/IEPXKHUBAIOIINE [UIACTHUHBI; 6 - IPEHAXHBIH KaHaJ; 7 - naTpyOku; § - COOpHBII KaHal; a - 3 - 6 MM

JlinHa KOJIOCHMKOB JIOJDKHA OBITh KPAaTHOM pPACCTOSHUIO MEXAY OCSIMH OIOPHBIX CTEHOK,
BbIcOTa - 70 - 80 MM, mmpuHa - 70 - 120 MM; apmaTypa KOJOCHUKOB - ABOMHAasI, TUaMeTpoM 4 - 6
MM H MoIIHOCTBIO He MeHee 0,5 %.

[[InpuHa 3a30pOB MEXKTY KOJTOCHUKAMU - 3 - 6 MM.

[Jar ankepHoil apmatypsl - 250 - 300 MM, numamerp ee - 6 - 8 mm. /lIMHa CTadbHBIX
YAEPKUBAIOIIMX IUIACTHH - COOTBETCTBEHHO LIAry aHKEPHOW apMaryphbl; MIMpHHA IU1acTuH - 70 -
100 MM, uX TOIIIKHA - 4 - 6 MM.

TonmuHa ocHOBaHUs ApeHaxka - 50 MM, apMaTypa OCHOBaHUs JApEHa)ka JOJKHA BBINOJIHATHCS B
Buje cetku pazmMepom 200 x 200 MM U3 IPyTKOB AUAMETPOM 6 - 8 MM.

[Ipy mnpuMeHEeHHMH MOHOJHMTHOTO JpeHaka HEOOXOAMMO TIPOU3BOJWTH pacyeT OMOPHBIX
KOJIOCHUKOB Ha M3TM0 MO OOLIETPUHATON METOAMKE pacyera *kele300eTOHHBIX 0alloK, aHKepHOU
apMaTypsbl - Ha PacTsSHKEHHUE 110 MAaKCUMAJIbHON Harpy3Ke CHU3Y IpHU MPOMbIBKE (cM. 1. 8.17).

8.13. PaccrosiHue or aHa ¢GuIbTpa 1O HU3a IUIUT NPUHUMAIOT KOHCTPYKTHUBHO, MCXOIS M3
pasmereHust naTpyOKoB B CTeHKe cOOpHOro kaHamna. IIpum 3TOM CKOpOCTH, M/C, TIPH MPOMEIBKE B
HauaJsie oJIoHa JJOJDKHBI ObITh He Ooutee:

0,4 - mpu MPUMEHEHUH ITOJTUMEPOCTOHHBIX TLTUT;
0,5- « « JBIPYATHIX «

8.14. Uncno u muamerp maTpyOKOB B CTEHKaX COOPHOTO KaHaja Ha3HAYal0T KOHCTPYKTHUBHO.
[Ipu 5TOM JOMKHBI OBITH BBIAEPIKAHBI CIEAYIONIUE TUATIA30HBI CKOPOCTEW BOJBI MPH MPOMBIBKE: B
Havajie cOOpHOTO KaHana - v 10 1,2 m/c, B matpyokax - v, = 1,8 - 2,0 m/c.

8.15. PaBHOMEepHOE pacripenesieHre MPOMbIBHOM BobI 1o mtomanu (90 - 95 %) obecnieunBaercs
B QWIBTpax ¢ MOJTUMEPOCTOHHBIMH TUTUTAMH TTOTEPSIMH HAIOPa B MAaTPyOKax /iy, KOTOPBIE TOJIKHBI
ObITb HE MEHee 2 - 3 M, C JObIPYATBIMH IUTUTaMH - TOTEPSAMH Hamopa B IUIATAX Ay, M,
BBIUUCIISIEMBIMU TI0 (hopmyIie

2 I
B =183-k -7
2g g, (22)

rzie z - KO3 UIMEHT COMPOTHBIICHH MaTpyOKa (B BApHaHTE APEHaXKa C IbIPYATHIMU TUTUTAMH [] =
1,5 -2,0);

g - YCKOpeHHe CBOGOIHOTO TaeHHMs, M/C”.

[Ipu 3TOM nOTEpPH Hamopa B AbIPYATHIX IJIMTAX JOJLKHBI COCTaBIATh HE MeHee 40 - 50 % noTepp
Haropa B MOJHOCTBIO PACIIMPEHHON 3arpy3Ke /15, M, KOTOPbIE ONPEAEIAIOT 1o (hopmyrie

By = (s - 1) (1 - mo) Ho, (23)
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T/I€ O; - OTHOCUTENIbHAS IJIOTHOCTh YaCTHIl (PUIBTPYIOLIEH 3arpy3KH;

Mo - TOPUCTOCTH 3arPy3KH;

H) - BBICOTA CJ1051 3aTPy3KHU, M.

8.16. B BBIXOJHOM ceueHMHM MNaTPyOKOB B KOHCTPYKLMH C TOJUMEPOCTOHHBIMHU ILTUTAMU
YCTaHABIIMBAIOT JUapparMel, JUAMETP OTBEPCTHH KOTOPBIX dy, PACCUUTHIBAIOT MO (popMyJie

1k
HBIﬁ%
ol

rae Wy, - pacueTHass HHTEHCUBHOCTb IIPOMBIBKH (DHIIBTPA, CM/C;
Iy, Ly - IIar qpeHaXHbIX KaHAJIOB B OCAX M MX JUIMHA, CM;
4 - K03 duIMeHT pacxoaa narpyoka ¢ quadparmoii;
hy - moTpeOHas moTepst Haropa B MaTpyoke, CM.
JlnaMeTp OTBEpPCTUH NBIPYATHIX IUTUT o, CM, OTIPENIENIAIOT 1O (hopMyJIe

=i 2-:-
. =113 W [‘&Hl’

(24)

; (25)

rae [, - mar OTBepCTUil B 0CAX, CM;

k - K03 GUIMEHT B BHIICYKA3aHHOI 3aBUCHMOCTH, C- - em® 4

H, - TonmuHa sxene300eTOHHOMN TUTUTHI, CM;

V - KHHEMaTH4YeCKasl BI3KOCTh BOJIBI, CM/C (MOXHO TipuHUMATh [ = 0,01 CMZ/C);

hyy - TOTpeOHas ToTepst Haropa B TiuTe (cM. 1. 8.15);

0 - MmoKazaresb CTEIICHU 3aBUCUMOCTH MTOTEPh HAropa B MOJIMMEPOETOHE OT CKOPOCTH JIBHKEHUS
BOJIBI.

[Tokazarens creneHu O W KOIPPUIHMEHT k OMpPEneNnsOT MyTeM THIPABIMYECKUX HCIBITAHUN
o0pa3ioB nonumepOeToHa. [Ipu OTCYTCTBUM JaHHBIX MCIBITAHWA MOXHO MpHUHUMATH [| = 1,67, a
Koa(PuIMeHT £k 3a7a€TCS B 3aBUCUMOCTH OT SKBUBAJICHTHOTO JHaMETpa 3€PeH MoauMepoeToHa ds:

d,, MM 4 5 6 7

k, ¢ - e 0,68 0,59 0,50 0,40

8.17. [1nuThl 1 ONOPBI JpEHAXKa MPOBEPAIOT HAa MPOYHOCTh JBYMSI pACUETHBIMU Harpy3KaMu:

1) paBHOMEpHO pacmpeieseHHON CBepxy, 00pa3yIolIelcss OT Beca MOKpOH 3arpy3ku (puiabTp
BOJIOM HE 3aI0JIHCH);

2) paBHOMEPHO pacHpeAeeHHOM cHu3y, 00pa3ylomieiics BO BpeMsl IPOMBIBKH.

Harpyska cBepxy G, Mlla, onpenensiercst mo ¢popmyre

G =0,01 Hy [r5 (1 - mo) + mo). (26)

Harpy3ka cHu3y omnpenensercs IMepenagoM AABICHUM 10 W IOCIE IPEHAXHBIX IUIMT IpU
npombiBKe. Pacder Hecymieil crnocoOHOCTH Kene300€TOHHBIX IUIUT W ONOp HPOM3BOIUTCS IO
JEHCTBYIOIMM CTPOUTENbHBIM HOpMaMm M mpaBuiaMm. Hecymias crnocoOHOCTh MOIMMEpOEeTOHHBIX
IUTAT OT Harpy3Ku CBEpXy MpoBepsieTcs mo hopmyie

1 - 05 KK&G

A, L 27)

rie R, - HOpMaTHBHAs IPOYHOCTb MOJIMMEPOETOHA Ha pacTshKEHHUE NpU U3rube, onpeensemas mo
pe3yJibTaTaM UCTIBITAHUH TUTUT WJIW 110 ACIOPTHBIM JaHHbIM, MI1a;

b - mMpUHA ONIOPHBIX CTEHOK, CM;

H, - TonmmuHa NoJIMMepOETOHHON TITUTHI, CM;

R . 20075
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K - ko dunuent neperpysku (K = 1,1);

Ks - xoadpunment 6ezonacnoctu (Ks = 1,4);

K - k03¢ dUIMEHT BO3MOKHOTO CHUKEHHUS POYHOCTH MoIuMepOeToHa Bo BpeMenu (K; = 1,5 -
2,0;

K, - koapunuent ycnosuii pabotst (Ky = 0,8).

8.18. Otpaxkatenu (KpyrJble WU NPSIMOYTOJbHBIE) AOKHBI UMETh pa3Mep, IPUMEPHO paBHBIN
nuaMeTrpy narpy6ka. OTpakaTeslu yCTaHABJIMBAIOT Ha paccTOsSHUM 1 - 2 auaMeTpoB marpyOka ot
€T0 BBIXO/IHOTO CEYCHHUSI.

8.19. IIpu BOoAOBO3AYIIHOM NMPOMBIBKE (PUIBTPOB B HMKHEH YacTH BO31yXOpacHpeaeIuTeNbHbIX
TpyO cieayeT pacmoiaratb OTBEPCTHS AMAMETpPOM 3 - 5 MM, pa3MelleHHbIE B JBa psaa B
IIaXMAaTHOM TOpsAKe TNoJ yrioM 45° K BepTUKaad. PaccTosHUS MEXIy OTBEpCTHAMHU
npuHuMarotcs paBHeIMU 100 - 200 MM.

CKopoCcTh BBIXOJIa BO37yXa W3 OTBepCTUH npuHUMaeTcs paBHor 40 - 50 m/c. JlmameTpsl
BO3/yXOpacHpeeNUTEeIbHbBIX U MOABOIAIMX TpyO ompenenstorcs B coorBercTBuu co CHull
2.04.02-84. Hamop Ha BBIXO/Ie BO3/IyXa U3 OTBEPCTUH /1, M, PACCUMTHIBACTCS 1O (hopmyIie

ho =Hy+4 hy, + h39 (28)

rae Hy - BbICOTA CI10s1 BOJBI HAJl OTBEPCTUSMHU TP MPOMBIBKE, M;

hyy - IOTEPU HAMOPA B IUIMTAX MPHU MPOMBIBKE BOJON C paCU€THON MHTEHCUBHOCTHIO, M;

h, - TOTEpsI HaTopa B 3arpy3ke, M, onpeaensiemas mo ¢popmyse (23).

8.20. CoopHbIii KaHaN GUIBTPA JOJKEH OBITh CHAOKEH CTOSKaMU JIJIs BBHIITYCKa BO3/1yXa.

8.21. OnopoxxaeHune ¢GuiIbTpa CIAEAYeT MPEAyCMAaTpUBATh depe3 COOPHBIN KaHal U CIIYCKHYIO
TpyOy nuamerpom 100 - 200 mMm.

N3I'OTOBJIEHUE ITOJIMMEPBETOHHOT' O IPEHAKA

8.22. JIpeHaxkHble IUIMTHI CJIEIyeT W3rOTaBIMBAaTh Ha 3aBOJIEC JKEJIE300CTOHHBIX W3JCIUN Ha
CIIENMaILHO O00OPY/JOBAaHHOM YyYacTKe, a MpU HEOOJBIIOM O00BEMe IPOHM3BOJCTBA - HA MECTE
CTPOUTEINBCTBA.

8.23. ITopucTelit mOMMMEpOETOH MOTYYAIOT IMyTEM CMEIICHHSI 3aOTHUTENS (TpaBusl WK ICOHS )
Y SIIOKCUAHON JUAHOBOW CMOJIBI C OTBEPAUTEIIEM.

B kadectBe 3amoiHUTENS NMPUMEHSIOT TpaHWUTHBIN medeHb wuau rpaBuii mo 'OCT 8267-82,
I'OCT 8268-82 u I'OCT 10260-82; xpynHOCTb 3amojHUTENs NpuHuUMaroT oT 3 no 10 mm npu
SKBUBAJIEHTHOM JauameTpe oT 4 no 7 mMm. IIpu 3TOM Macca 3epeH meHee 3 MM U cBbilie 10 MM He
JIOJDKHA TIpeBBIIIaTh 5 %, colepaHuWe 3epeH CladbIX IMOpoJ JODKHO ObITh He Oomee 10 %,
IUIACTUHYATOMN U yriioBaTol (hopM - 15 %, NMbUIEeBUIHBIX, TIIMHUCTHIX U WIMCTHIX YacTull - 1 - 2 %.

[lepen u3roToBlieHHEM MOIMMEPOETOHA 3aMOIHUTENb OJDKEH OBITh OTMBIT OT 3arpsi3HEHHUHN U
BbICylIeH. Temmeparypa 3amojHHUTENs HpU M3TOTOBJIEHUU JOKHA ObITh He Huxke 18 °C,
pEKOMEHIyeMBbI Auana3oH temneparyp - 30 - 50 °C.

8.24. B kauecTBe CBA3YIOIIETO CIEAYET NMPUMEHATH 3MOKCUAHYI0 cmony DJ1-20 unu D/1-16 mo
['OCT 10587-84 c orBepauteneM noaudTuiaeHnoauaMuHoM o TY 6-02-594-80. OTHoleHue mo
Macce MEeXIy CMOJIOH M OTBEpAWTENIeM HOKHO ObITh 1 : 10, OTHOIIEHHE MAacChl 3aIOJHUTENS U
CBS3YIOLIEro JMODKHO OBITH 15 : 1 - 20 : 1. YTouHeHHBIH pacxo] CBS3YIOIIETO OMpeIeNseTcs
OTIBITHBIMHU 3aMecaMi. [lorpenHocTs 103upoBaHysi KOMIOHEHTOB J0JDKHA OBITH HE Ooee 3 %.

8.25. TTonumepOEeTOHHYIO CMECh MPUTOTABIUBAIOT B MEMIATIKE 10 OJHOPOJHON KOHCHCTEHIIUU.
[Tpu HebonpIOM 00BEME PAbOT AOIMYCKAETCS PYYHOE TIEpEMETNBAHNE.

8.26. Jlns M3roTOBIEHUS MONMMEPOETOHHBIX IIUT MPUMEHSIOT METaUTHYeCKHe pa3zbeMHbIC
(dbopMBbI (Ha OJTHY WJIM HECKOJIBKO TUTHT), 00ECIICYHBAIONINE 3aJaHHBIC pa3Mephl ILUTUT CO CKOCAMH B
Topuax noj yriiom 45 - 60° (cm. uept 26, y3en A). YIUIOTHEHUE NoiauMepOeToHa MpOU3BOIAT Ha
BUOPOIIJIONIAIKaX TPU CTAHJAPTHOW YacTOT€ W aMIUIUTYJE WJIM C TMOMOIIBIO MOBEPXHOCTHBIX
BuOparopoB. Ilpu HeOombmom oOveMe paboT JomyckaeTcss TpaMOoBaHHE MOTUMEPOETOHA
BPYUHYIO.
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8.27. XKenezoOeToHHbIE [bIpYaThle IUIMTHI HW3TOTOBISAIOT Ha 3aBOjE, HA CIEIHMAIbHO
000pYyIOBAaHHOM y4YacTKe, a MPU HEOOJIBIIOM 00hEME - HA MECTE MOHTAaXa.

8.28. bokoBbIe IpaHU >KeNE€300€TOHHBIX IJIMT CIEAYeT AeNaTh HAKIOHHBIMH, pa3Mepbl IIUT
MOBEPXY AOJKHBI ObITh Ha 10 - 15 MM MeHee pa3MepoB MOHU3Y.

8.29. CocraB 6eTOHa M TEXHOJIOTUSI U3TOTOBJICHUS JBIPUATHIX JKEIE€300€TOHHBIX IUIUT JOJKHBI
obecreunBaTh €ro MPOSKTHYIO HECYIIYIO CITOCOOHOCTH (B TOM YHCIIE ¥ TPEUTUHOCTOUKOCTD).

8.30. Pa3zmepbl IUIMT JOJKHBI COOTBETCTBOBATh HMPOEKTHBIM, JOIMYCTHMbIE OTKJIOHEHHS: IO
JUIMHE W IMpuHE + 5 MM, o auamerpaMm oTBepctuil = 1 - 2 mm. He nomyckarorcs pakoBUHBI
nuameTpoM cBaiie 20 MM, TTyOuHOM Oonee 15 MM, MECTHBIE HATUIBIBBI BBICOTOM Oosee 10 - 15 mm.
Ha noBepxHocTi nonmuMepOeToHa He TOIDKHO OBITH CKOTUICHHH CBSA3YIOLIETO TUaMeTpoM cBbimie 10
MM.

831. Ilpu  ycTpoiCTBE  MOHOJUTHOM  KOHCTPYKIMH  JpEHa)ka  IMPUTOTOBIICHHYIO
HOJMMEPOETOHHYIO CMECh YKIIAJbIBAIOT HEITOCPEICTBEHHO B (DMIIBTP HA ONOPHBIE KeIe300€TOHHbIE
KOJIOCHUKH, HWIpaIolUe pOjb ONadyOKH, pa3paBHUBAIOT U YIUIOTHSIOT. [Ipu wu3rorosneHun
MOHOJIMTHOTO JIp€HaXa YIUIOTHEHHE HPOM3BOJAT C MOMOIIBIO MOBEPXHOCTHOTO BHOpaTopa WU
BPYUHYIO TPAaMOOBKAMH ILIOMAIBI0 OKOIo | aM?, Maccoit 2 - 2,5 K.

8.32. CymmapHas NnpoJOoKUTENBHOCTh BCEX ONepalMid - 0T Hayaja MepeMEelIMBaHus CMOJIbI C
OTBEPIUTENIEM 10 OKOHYAHUS! YIUIOTHEHUS MOJIMMEPOETOHA - HE AO0JbKHA npeBbimiath 20 - 30 MuH.

MOHTAX JPEHAKA

8.33. [leper MOHTaXOM JPEHAXHBIX IUIUT MPOBEPSIIOT FT€PMETUYHOCTD (PUIBTPA.

8.34. Omopbl [peHaXHBIX IUIMT CIEAYET BBINOJHATH M3 MOHOJMTHOTO WM COOPHOTO
xenezoberona. [lo mepumerpy sueiiku (QuiIbTpa YCTpaWBalOT ONMOPHYIO CTEHKY TOJIIIMHOW HE
meHee 50 MM. Bepxuue rpaHu OMOPHBIX CTEHOK MJOJKHBI OBITH B OJHOM TOPHU3OHTAIbHON
MJIOCKOCTH, TOTTYCTUMbIE OTKJIOHEHHS £ 20 MM.

[lepen ycTaHOBKOM OMOPHBIX CTEHOK HEOOXOAMMO MPUHATH MEPHI M0 0OECTICUCHUIO CIETICHUS
uX ¢ AHOM (uiIbTpa A NPEJOTBPALICHUS OTPbIBA MPU NPOMBIBKE (aHKEPOBKA JHA, IMPOMBIBKA,
MPOJIMBKA [IEMEHTHBIM MOJIOKOM).

8.35. MoHTax nonuMepOETOHHBIX IIUT Ha ONOPAaX OCYIIECTBISIOT MO CJIOK IIEMEHTHOTO
pacTBopa, a B CiIy4ae MOBBIIICHHONW arpeCCUBHOCTH K OETOHY - C TOMOIIBIO TMOKCUTHOM MAaCTUKH.

MoHTaX AbIpYaTBHIX KEJIE300€TOHHBIX IUIMT MPOU3BOJAT IO CJIOK LEMEHTHOIO pacTBopa (Ha
SMOKCUIHON MacTHUKE) C TOMOIIbIO aHKEPOB.

8.36. Cnenyer mpuMeEHsTh HEMEHTHBIN pacTBOp cocTaBa 1 : 3 Ha nemeHre mapku He Huxke 400.
DnoKcuIHas MacTUKa MMPUMEHSIETCsI CIEAYIOLIEro cocTana (1o Mac. 4.):

snokcuaHas cmona D1-20 (B -16) - 10;

OTBEPIUTEND - MOJIUATUIICHIIONINAMUH - 1

KBapLEBBbIi necok (kpynHoctsio 0,25 - 0,5 mm) unu nemenr - 20 - 30.

8.37. CThlkM TUIHT 3aMOHOJIMYMBAIOT CBEXKETMPUTOTOBICHHBIM IOJUMEPOETOHOM TOTO K€
COCTaBa, YTO M B JPEHAXHBIX IUIMTaX. YIUIOTHEHHWE NOJIMMEpPOETOHAa B CThIKAX HPOU3BOISAT
MOBEPXHOCTHBIM BUOPATOPOM MIJIM BPYUHYIO TPaMOOBKaMHU.

8.38. Onopueble xene300eTOHHbIE KOJOCHUKU B CIy4ae MOHOJMTHOTO IPEHaXka YKJIaJIbIBAIOT C
3a30paMu 3 - 6 MM Ha BEPTHKaJbHBIE CTEHKH MO LIEMEHTHOMY pacTBOpYy coctaBa 1 : 3. 3a30psl
MEXly KOJIOCHUKaMH Ha OMIOPHBIX CTEHKAX 3a/I€JIbIBAIOT LIEMEHTHBIM PacTBOPOM TOI'O XK€ COCTaBa.

VY aepxuBarolye CTajlbHbIE IUIACTHHBI MIPUBApHUBAIOT K aHKepaM Ha BbicoTe 50 MM OT Bepxa
KOJIOCHUKOB JI0 YKJIaJIKU TIOJIMepOeToHa.

8.39. I[lo mepumeTpy sueiiku (uabTpa MOCiAE YKIAIKH IUIAT JENal0T OTKOC M3 IIEMEHTHOTO
pacTtBopa mupuHoi noHusy 40 - 60 MM nox yriaom 45 - 60°.

8.40. TBepnenue nmonumepOETOHA B CTHIKAX JIOJDKHO MTPOUCXOANTH MPU TEMITepaType He Huxke 18
°C B Teuenue 6 - 7 CyT.
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IIpumMepsI ruapaBINYecKOro pacuera ApeHaxa

8.41. Cxopplil punbTp pazmepamu B miane 6,0 x 4,8 M 3arpy’keH CpeIHE3EpHUCTBIM KBapLIEBbIM
neckoM (0,7 - 1,6 MM) BbIcOTOH ciost 1,2 M. PacdeTHasi HHTEHCHBHOCTB POMBIBKH - 15 11/ (¢ - M%).
COopHbIif KaHan BBIMONHEH B BuAe TpyOwl auamerpom 0,8 m. [TomnmepOeToH H3roTOBISETCS U3
TPAaHUTHOTO HIEOHS KPYMHOCTHIO 3 - 10 MM ¢ SKBHUBAJICHTHBIM TUAMETPOM 5 MM.

TpeOyercs mpou3BECTH pacyeT [peHaka g [BYyX BapUAHTOB €ro KOHCTPYKIHH - C
NOJTMMEPOETOHHBIMHU M BIPYATHIMU TTUTAMHU.

IIpumep 1. IloumepOeTOHHBIE IVINTHI.
PacueTrHbI11 pacxos BOJbI IPHA IPOMBIBKE
Owp=15-6-4,8=432n/c;

CKOpOCTh B Hayasie COOpHOT0 KaHalla IpU MPOMBIBKE

__ 0432
0,785208° = 0,86 w/c.

Ve

[TpuHUMaeM mar onopHbIX CTEHOK B ocsix 0,33 M, TorJa 4nciio naTpyOKOB Ha BXOJaX B KaHAJIbI
Oynet paBHO 18. Pacxom BoabI uepe3 Kax bl maTpyook paBeH 432/18 = 24,0 11/c, CKOPOCTH BOJBI B
narpyOke npu auamerpe 125 MM cocTaBUT

) 24,0
0785<0,025% 7 e

Vn

Bricory kanana nmpunHumaem paBHod 0,35 M, TonmuHy omopHbIx cTeHOK - 0,1 m. Ceuenwue
kaHaisa (B cBery) Torga cocrasiuset 0,35 x 0,23 M, a ckopocTh BO/IbI B Hayajie KaHajia -

0028 oo
0,35%0,23 we.

Ve

3Ha4YeHUs1 PACCUUTAHHBIX CKOPOCTEIl COOTBETCTBYIOT TpeboBanusaM m. 8.13 u §.14.
[Torepro Hamopa B martpyOke h, mpuHuMaem paBHOW 2,5 M (cMm. m. 8.15), Torma nuamerp
oTBepcTus AuadparMbl Ha BBIXOJIE U3 MaTpyOKa 1o gopmyse (24) coctaBut

12
g =iz 1533480 1
0.6+1960. 250 2.5 om

(Bce pacyeThl BBIMOJIHEHBI B CM, KOAQQHUIUEHT pacxoa NpUHAT paBHbIM 0,6).

IIpumep 2. /IbipuaTsie IVINTHI.
JlpeHa)xHbIe TUIMTBHI NPUHATHL pa3Mepamu B IiaHe 595 x 595 MM, ¢ BBICOTOW kKene300eTOHHON
yacta 70 MM.

[Ipunumaem Ha Bxoae B mojaoH ¢uibTpa 10 marpyOkoB nuamerpom 175 mm. Pacxon Bojsl
4yepe3 KaXIblid MaTpyOoK cocTaBuT 43,2 Ji/c, a CKOPOCTH -

_00432
0.785%0,0184° | 62 w/e.

n

[Ipu BeicoTe MoaoHa 0,35 M CKOPOCTH B €r0 Hayaie

0043210 _
O035%60 0,205 m/c
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(0,35 x 6,0 - ceueHune MOTOHA).

[TorpeOHbIe OTEPHU Hamopa B IIIUTAX 10 Gopmyie (22) cocTaBsIT
a6t 162%
1960 7 1960 49cm

(k03¢ GUIHEHT CONPOTUBIICHUS NMAaTPyOKa & MPUHAT paBHBIM 1,5).
[ToTepu Hamopa BO B3BEIICHHOM 3arpy3Ke Mpu MPOMbIBKE 110 Gpopmyie (23) paBHBI:

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

b =183

I[To . 8.15 motepu Hamopa B IUIMTaX MPYU PAaBHOMEPHOM MPOMBIBKE JIOJKHBI OBITh HE MeHee 0,5 -
1,19 = 59,5 cm. [IpuHumMaeM 1Jia JanbHEHIIETo pacueTa 3HaYeHHe Ay, = 59,5 cMm.

Cpennuii tuamMeTp OTBEPCTUH B IUIMTaX ompenesseM no Gopmyse (25), npuHAB LIar OTBEpCTUit /
= 10 cwm, mokaszarens crenenu O = 1,67 u xkoadpdunuent k = 0,59 ¢t oM (cm. m. 8.16),
koodumment v= 0,01 cm’/c.

3,95 em.

0.59.7.0.01% ]“’3

=113 1015
{ 595

[IpuHuMaem auaMeTp OTBEPCTHS B BEpXHEM ceUYeHUU dy = 3,7 cM, TOr/la IUaMeTp B HIKHEM
cedeHuu paBeH (cMm. 1. 8.16):
i 395

=42
*od 37

E CM.

9. ®UJIbTPHI C IVIABAIOIIEN NEHOOJUCTUPOJIbHOM 3ATPY3KON
HA3HAYEHUE U OBJIACTb IPUMEHEHUS

9.1. B Hacros1eM pasjesne NpUBOJIATCS CBEIEHUSI O KOHCTPYKIUH M pacyeTe KPYMHO3EPHUCTHIX
HAllOpHBIX U O€3HANOPHBIX (UIBTPOB C IUIABAIOLIEH MEHOMOJUCTUPOIbHOU 3arpy3koit (PII3),
NpeHa3HAYeHHBIX JJIs1 0e3peareHTHOro0 OCBETICHUS MOBEPXHOCTHBIX BOJ HA TEXHUUYECKUE HYKIIbI.

9.2. ®II3 MoryT OBITh TaKXe MPUMEHEHBI JIJII OCBETJICHHUSI M 00ECIBEUMBAHMS TTIOBEPXHOCTHBIX
BOJI B PEareHTHOW cXeMe M IS IOOYMCTKU CTOYHBIX BoJA. Hanmuuue B BoJe MHHEpaJbHBIX Macell,
HeTENPOAYKTOB U KUPOB C KOHIIEHTparuen ceoime 10 Mr/i, a Takke Bogopocineit 6onee 10 Thic.
KJI/MJI IPENSTCTBYET X HOpMaJIbHOU padoTe.

9.3. ®II3 moryT paboTaTh KaK CaMOCTOSITEJIbHBIE COOPY’KEHUS B OJHOCTYNEHYATBIX CXEMax
OYHCTKH, TaK U B KAUECTBE COOPY’KEHH MPeIBAPUTEILHOTO OCBETICHHS BOBI B ABYXCTYIEHYATHIX
CXeMax.

9.4. JIns TEXHUYECKOTO BOJOCHAOXKEHUS M JIOOYMCTKHM CTOYHBIX BOJ MOXET HPUMEHSTHCA
3arpy3Ka U3 CBEXEBCIIEHEHHOTo nosmctruposia Mmapku [1CB (mocie ee OTMBIBKM B UCXOJAHOU BOJIEC B
tedenue 0,5 - 1 u). [{ng nureeBoro BogocHadxenus Munszapasom CCCP pa3perieHo UCIoIb30BaTh
3arpy3Ky M3 BCIICHEHHOTO TIOJIMCTHUPOJIA TOM e Mapku nocie ee 10-4acoBoil OTMBIBKH B XOJIOTHOM
IIPOTOYHOU BOJIE.

IINTABAIOIIIASA 3AT'PY3KA U EE ITIPUT'OTOBJIEHUE

9.5. IlnaBaromiast 3arpy3ka IIpUTOTOBIIIETCS HAa MECTaX IIyTEM BCIIEHMBAHMS TIpaHyll
nonuctuposa Mapku [1ICB, Beimyckaemoro B coorBercTBuM ¢ OCT 6-05-200-83.

9.6. BcnieHnBaHHMIO TOJBEPraloTCs UCXOAHBbIE TpaHynbl monuctupona Il - IV dpakuuit wim
InpoOJIeHble KPYIMHBIE TpaHysbl (IuamerpoMm cBeime 1,5 M), BcrnenuBaHwe mpoOW3BOIUTCS C
IIOMOUIBIO TOPSIYEN BOJBI, I1apa, FOpsYero BO31yXa, TOKOB BBICOKOW YaCTOTBHI.

[Ipn BcieHMBaHMHU rpaHyJIbl YBEIMYHUBAKOTCA B Pa3Mepe B 3aBUCUMOCTH OT MPOAOJIKUTEIBHOCTH
H-TeMHeparyphl BCHeHUBAHUS——
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TexHuyeckasi XapaKTepUCTHKA YCTAHOBOK JUIsl BCTICHUBAHUS TpecTaBieHa B Tabn. 11, pa3mepsl
MOJIy4aeMBbIX TTOCJIC BCTICHUBAHUS TpaHyJ - B Ta0i. 12.

Taonuma 11

Tun  |[pomssoautenbiocts, Mo1uHOCTb Bpewms Temmneparypa Jlasnenme Temneparypa
3IIEKTPOJBUIATENS,| BCIICHUBAHUS, | BCIICHUBAHHS, BO3/yXa IS

YCTaHOBKHU Kr/4 o napa, I1a R

KBT - 1 MUH C cymku, °C

1 40 - 150 3,6 1-5 105 3000 - 8000 50 - 60

2 40-50 - -5 98 - 100 - 50-70

3 57,6 4,0 1,5-4 98 - 100 7000 - 15 000 50 - 60

4 100 - 120 5,5 1,5-2 98 4000 -

IMpumeuanue. [logpoOHbIe faHHBIE O POSKTUPOBAHUHU U M3TOTOBJICHUH YCTAHOBOK MOTYT OBITh HOJyYE€HbI B
nabopatopun oxpans! Bog [IIHUMKUWBP (277012, Kumnues, Komcomonsckas yir., 30).

9.7. Ilocne BCICHWBAHUS TPaHYJIbl MIEHOMOINCTUPOIIA TPOMBIBAIOT B XOJOTHOW BOJE (C LIETBIO
MPEIOTBPALICHHS UX CIUIAHUS), IPOCYIINBAIOT TOPSYUM BO3IYyXOM M TPAHCIOPTUPYIOT B OYHKep
TOTOBOM MPOAYKLHH.

9.8. XapaktepHble mapamMeTpbl TPAHYJIOMETPUUECKOTO COCTAaBa MEHOMOJUCTUPOIBLHON 3arpy3Ku
dyo, dso, dgo 1 d, B OTIIMYUE OT TSDKENBIX 3€PHHUCTHIX MATEPUAJIOB CIEAYET ONMPENesaTh MO KPUBOMA
pacceBa, NMOCTPOCHHON HE MO Macce, a Mo o0beMy KakIaou i-ii gpakuuu, % k oluemy odObemy
HCCIIElyEMOM 3arpy3KHu:

g - 100
4, (29)
rae W; - o0beM ocTaTka i-if (hpakiuy IeHOMOIMCTUPOIA HA CUTE KAUOpoM d,.

9.9. Heobxoaumoe KOJIWYECTBO HCXOAHOro mnosuctupona mapku [ICB nans nomyudenus

TpeOyeMOro KOJIMUECTBa TUIaBAIOIIEH 3arpy3KH OMPENeNsioT Mo GopMyIie

¥ = —w;‘
HI
D3, (30)
rae Wy - 00beM IIaBaromiei 3arpysKu;
K
a4
w2
da ) . KO3 PUITMEHT BCIIEHUBAHMS, ONIPEACIIIEMBIN 110 Taos. 12.
Taonuma 12
JuameTp rpanyi 10 Bpewms BcrieHnBaHus, JmameTp rpanyJ 1ocjae BCOEHUBAHMsI, MM
BCIICHMBAHUS, MM MUH BOJIOH B yCTAaHOBKE THIA 2 MapoM B yCTaHOBKeE THMA 3
0,4-0,9 1 0,6-1,2 0,9-1,8
2 0,7-1,4 1,0-2,1
09-15 2 1,4-23 1,8-32
1,5-2,5 2 2,3-3,8 32-55
2,5-3,0 2 4,0-6,0 4,8-8,0

KOHCTPYKIMU U ITPUHIUITI PABOTBI ®UJIBTPOB

9.10. /Iy TexHMUYECKOr0 BOJOCHAOX)eHHUs pekoMeHytoTes GuibTpbl PII3-1 u OII3-4, obnacts
NPUMEHEHUsT KOTOPBIX yKa3aHa B Tab. 13.

9.11. B ¢unsrpe ¢ Bocxomsamum ¢uiabTpaniioHHbIM 10TokoM PII3-1 (uept. 30, a) ucxoaHas
BoJla (WIBTPYEeTCS CHH3Y BBEpPX 4Yepe3 YICpKHBAEMYyIO0 B 3aTOIUNIEHHOM COCTOSIHUM BEpXHEH
CHUCTEMOW MEHOMOJUCTUPONIBHYIO 3arpy3Ky, coOupaercs B Haa(UIBTPOBOM IPOCTPAHCTBE U
OTBOJIUTCS B pe3epByap YUCTON BOJIBI.

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
51




p— OPENGOST.RU www.OpenGost.ru

— [TopTan HOpMaTUBHBIX JOKYMEHTOB info@opengost.ru

9.12. IIpombIBKa NEHONOJIMCTUPOJILHOM 3arpy3Kd OCYIIECTBIISIETCS HUCXOAALIMM IHOTOKOM
YUCTOMN BOJIbl, HAKOIUIEHHOH B HaA(hUIBTPOBOM MPOCTPAHCTBE. 3arpy3Kka IpHu 3TOM paclIupsieTcs Ha
20 - 30 %, a HaKOIJICHHBIE B HEH 3arpsA3HEHUs YHOCATCS B KAHAJIU3ALUIO.

a)
S5

Yepr. 30. ®uabTpsl ¢ IV1aBa0Iieil NEeHONMOJMCTHPOJIBHOM 3arpy3Koi

a - ®I13-1; 6 - ®©I13-4; 6 - OI13-4n (DI13-3,4-150); / - HUKHSS COOPHO-pACTIPECTUTENBLHAS CUCTEMA; 2 - OTBOJ
MIPOMBIBHOM BOJIBL; 3 - 1T0/1a4a UCXOIHOM BOJIBL; 4 - IIEHOMOJIMCTUPOJIbHAS 3arpy3Ka; 5 - 0TBOJ QUIbTpara; 6 -
YJIOBUTENb NEHOMOIUCTUPOINA; 7 - BEPXHSA paclpeeIuTeNbHas CUcTeMa; § - CPEAHUN IpeHax

9.13. B ¢punprpax ®PI13-4 u OII3-4H ¢ HUCXOAAIMM (QUIBTPALIMOHHBIM NTOTOKOM (4epT. 30, 6, 8)
UCTIONB3yeTcsl Oosee HEOJHOpoIHas 3arpyska. Mcxomnas Boma (QUIBTpyeTCs B HAIpaBJICHUH
yObIBaroIell KpYIMHOCTH TpaHyJl U cOOMpaeTcsl cpeHeil qpeHaKHOM CUCTEMOM, pacioiI0kKEeHHOH B
TOJILIIE 3arpy3Ku ¢ TpaHyiaamu guametpom 0,8 - 1,5 mm.

9.14. Korga motepu Hamopa Ha (pUIBTpEe AOCTUTHYT 3agaHHOW BenuuuHbl (1,5 - 2,0 M B
0e3HarnopHbIX GUIBTPax M 6 - 10 M - B HAMOPHBIX), 3aIBUKKY Ha TPyOOIPOBOJIE TIOAaYH UCXOTHOU
BOJIbI 3aKPBIBAIOT, a 3aJIBUKKY Ha TPyOOIIpOBO/IE€ OTBOJIAa MPOMBIBHOM BOJIbI OTKPBIBAIOT. [IpoMbIBKa
3arpy3Ku IPOUCXOAUT TakK ke, Kak B puibTpax PII3-1 (nucxogHo Bogok).

[Ipy KOHLEHTpaLMu B3BECM B HCXOAHOM Boae cBbimie 150 Mr/m pekoMeHayeTcs mocie
cOpacbIBaHMsT ypOBHS BOABI B Haa(uiabTpoBOoM mpocTpaHcTBe Ha 0,5 M mMomaBaTh B HEro
O0T(UIBTPOBAHHYIO BOJY B KOJHMYECTBE, HEOOXOAUMOM JUIsl IPOMBIBKM 3arpy3Kd YMCTOW BOAOH B
TE€YEHHUE 2 MUH.

9.15. B nanopueix ¢unsrpax PII3-4H, umeromux 3aBoackyto mapky PII3-3,4-150 (cm. geprt.
30, 6), mojaya MCXOAHOM BOJBI M €€ paclpeiesieHUue Mo IUIomaau (uibTpa OCYIIECTBISIOTCSA C
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HOMOILBIO JIBIpYAThIX TPYO ¢ oTBepcTUsMH aAuameTpoM 10 MM, MEpPEKpHITBIX CETKOH C suelkaMu
pazmepom 0,5 MM.

9.16. Jlns1 TNPOMBIBKM CpPEAHHUX  JPEHAXHBIX CHUCTEM  HPEdyCMOTPEHBI
CMOHTHPOBAHHBIE TTOCJIE 3aBUKKHA Ha TPyOOIpoBoOIe 0TBOIA (priibTpaTa.

9.17. Huwxuue cucremsl ¢uiabtpoB @PII3-1 u PII3-4 H3roToBisA0T M3 acOECTOLIEMEHTHBIX
JBIPYATHIX TPYO.

9.18. BepxHue cucrembl Oe3HaNmOpHBIX (UIBTPOB HU3TOTOBISAIOT B BHJE MEPEKPHITUS U3
nonyTpy0 win OETOHHBIX OaloK, YJOKEHHBIX C 3a30paMU MEXIYy HUMH, PaBHBIMU 5 MM,
MIPUCHITAHHBIX CJIOEM OTMBITOIO I'PaBUs AUAMETPOM 3epeH 25 - 40 MM Ha Tonmuny A0 0,2 M.

PACYET U KOHCTPYUPOBAHUE ®NJIBTPOB

naTpyoxu,

9.19. OcHoBHbIe MapameTpbl paboThl punbTpoB TN PII3 A1 TEXHUUECKOro BOAOCHAOKEHUS
puBeIEHbI B Tab. 13.

Taonuna 13
MaxcumansHOe CKOpoCTh PUIBTPOBAHUS, [IpenensHbie
coziep>KaHne M/, IPY pEKUME pabOTHI MuHumanbsHas MOTepHU Haropa
OunbpTp B3BECH B MPOJOJIKUTEIBHOCTD 3a
HCXO/IHOH | HOpManbHOM | opcupoBannom [ GUIBTPOUMKNIA, 4 | QHIBTPOLMKII,
BOJIE, MI/JI M
OII3-1 (¢ BOCXOAAIIUM 200 10 12 8 2,5
(UIBTPALIMOHHBIM TTOTOKOM)
Oe3HaropHbII
®I13-4 (¢ HUCXOIAIIUM 500 5-6 6-7 12 2,0
(UIBTPALIMOHHBIM TTIOTOKOM)
Oe3HanopHBII
®I13-41  (DI13-3,4-150) (c 500 5-6 6-7 12 6-10
HHUCXOISIIIM
(UIBTPaIMOHHBIM TTOTOKOM)
HANOpPHBIN

IIpumedanue. DpPeKTUBHOCTE OE3peareHTHOrO OCBETJICHHS BOIBI cocTaBiseT npumepHo 60 - 80 % u
3aBUCHUT OT JUCIIEPCHOCTH M YCTOHYMBOCTH B3BECH B HCXOAHOH BOJE.

9.20. ['paHyTIOMETPUYECKHI COCTaB 3arpy3KH U MapaMeTphl €€ MPOMBIBKHU CIIEYET ONpeAesiTh
no tabin. 14.

Tabnuma 14
HHTEHCUBHOCTH OTHOCUTEIBHOE
Jwnametp rpanyn Tonmuna [IpopomxuTenbHOCTH
PueTp 3arpy3Ku, MM 3arpy3Ku, M HpOMHBKQH’ (e MIPOMBIBKH, MHUH PaCIIMpeHe
’ ’ M) ’ 3arpysku, %

OI13-1 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
OI13-45  (DII3- 2,0-40 0,4
3,4-150)

9.21. CymmapHy0 Iiomaab (GUIBTPOB CIEAYET OMPENESsATh B COOTBETCTBHHM C YKa3aHHUSIMHU
CHulI 2.04.02-84.
9.22. Yucino ¢uiIbTpOB HA CTAHIMHM HAJICKUT HA3HA4YaTh C YYETOM TOTO, YTOOBI TpH

BBIKJIFOYCHUH OJHOTO  (uibTpa (WiIu

yBEJIMYUBAINCH HE Oosee ueM Ha 15 - 20 %.
9.23. O0myto BbIcOTY GuUiIbTpa Hyp, M, ONPEAEISIIOT IO GpopMyIe

CeKIIMM) Ha TMPOMBIBKY CKOpPOCTH (PUIBTPOBAHUSA

€2))
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rae DH - mpeBblllieHUE CTEHKH Kopiyca (UIbTpa HaJl MaKCUMAJIbHBIM YPOBHEM BOJBI B HEM,
paBnoe 0,2 M;

H - BbICOTa €10sI BOJBI B HAA(PHIBTPOBOM IIPOCTPAHCTBE, M;

Dy - tmaMeTp KOJJIEKTOpa HUKHEH cOOpHO-pacIpeIeTuTeIbHON CHCTEMBI, M;

H,, a, - cOOTBETCTBEHHO TOJIIMHA CJIOS 3arpy3KH B TUIOTHOM COCTOSHUM M BEJIUYHHA €ro
OTHOCHTEIIEHOTO PACIIMPEHHSI IIPH ITPOMBIBKE, M;

Hy > 0,2 M - paccrossHHEe MEXIy HWXKHEW TpaHUICH pPACIIUPEHHOTO CJOsS 3arpy3kd U
KOJUIEKTOPOM HUKHEHN JAPEHAKHON CUCTEMBI.

9.24. HwxHntoro coopHo-pacnpenenutenpHyo cuctemy (HCPC) GunbTpoB nNpoeKkTUPYIOT B BUIIE
[EHTPAJIBLHOIO MJIM OOKOBOTO KOJUIEKTOpA C OTBETBICHHEM U3 MEePPOPHUPOBAHHBIX IIIACTMACCOBBIX
WM acOECTOLEMEHTHBIX TPYO, UMEIOIIMX KPYTJble 0TBepCTHs d, = 10 MM, HallpaBJI€HHbIE BHU3 O]
yriaoMm 45° K BepTUKaIbHON IIOCKOCTH, MPOXOMAALICH uepe3 ocu TpyObl, MO0 U3 OETOHHBIX WU
MOJIMMEPHBIX 0JIOKOB pa3mepamu B 1uiane 0,6 x 0,6 M 1 ¢ yriaoMm HakJIoHa pabouelt mmockocT 30°.
broku ykiagpiBaroT Ha JOTKH IEPEMEHHOTO CEUCHUS.

9.25. Juamerp komiekropa HCPC crnenyer ompenenstb HMCXols W3 CKOPOCTH BOJbI MpU
MPOMBIBKE, paBHOH 1,5 - 2,2 m/c.

9.26. CymmapHyi0 IUIOIIaAb OTBEpCTHM ®, M, B oTBeTBiIeHusx HCPC omnpenenstor B
3aBHCUMOCTH OT YCJIOBHI MPOMBIBKH.

[Ipu mocTOsITHHOM YpOBHE BOJIbI B HAA(PHUIBTPOBOM MPOCTPAHCTBE BO BpeMs IPOMBIBKH IUIOIIAIb
OTBEPCTHI OIpeestoT 1o Gopmyie

W gy 1077
G = ———
A (32)

py TIEPEeMEHHOM YpOBHE B o0miemM HaaduiabTpoBoM mnpocTtpancTtBe ¢uiabTpoB PII3-1 - mo
bopmye

o R

rae Wy - ”HTEHCUBHOCTb IPOMBIBKH, J1/ (C - M);

fo - TUTOIIA/Ih OJTHOM CeKIMU (DUITBTPA, Mz;

L - KOOPUITMEHT pacxoa B OTBEPCTHUSAX, IPUHIUMAEMbIi paBHBIM 0,6

h\ - HarIop BOABI Ha/l OCBhIO KOJIJIEKTOpPA B Hauaje MPOMBIBKH, M;

N - uncio cexuuit GUIbTPOB;

Tp - IPOJIOJKUTENBHOCTD IPOMBIBKH, MHUH;

h» - Hanop BOJBI Ha/l OCBIO KOJUIEKTOpA B KOHIIE MPOMBIBKH C YYETOM IMOTEPh HAIopa B 3arpy3ke
U HIDKHEH cOOpHOI cucteme, M.

9.27. JlnuHy nwpipyaThix TPYO OTBETBIICHWM [, Ha3HAYAaIOT KOHCTPYKTHUBHO B 3aBHCHUMOCTH OT
MeECTa PacIoNIOKEeHUs: COOPHOTO KOJIJIEKTOpa, €ro AuaMeTpa, criocoda MpUCOSIMHEHHS K HeMy TpyO
¥ pa3MepoB GUILTPA B TUTAHE.

Uucno TpyO NPUHUMAIOT, UCXOIS M3 MAaKCHMAlbHOTO PACCTOSHUS MEXIy HHUMH B IUIaHE,
pasHoro 0,5 m.

9.28. J/IluameTp IpIpYATHIX TPYO OMPEAEISAIOT MO YISITHbHOMY MPOMBIBHOMY PacXOJy U CKOPOCTH
JBIDKEHUS BOJIBI B HUX, MpUHUMaeMon 1,5 - 2,5 m/c.

9.29. Ilocne mpenBapUTENBHOTO pacyeTa, NPUHSAB 3HaYeHHE KOA(PPHUIMEHTa HEPaBHOMEPHOCTH
pacxomoB 0,90 - 0,95, mo yeptr. 31 yTOUHSIOT NJIWHY W JMAMETP HOBIPYATHIX TPYyO, a TaKke
ONPENIETSAI0T JUAMETP U YUCIIO OTBEPCTUHN B HUX.

(33)
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Yepr. 31. Homorpammsl U1 pacuera HUAKHel cOopHo-pacnpeneanTeabHon cucremsl (HCPC)

d - tnaMeTp IpIpyaThIX TpyO, MM; /; - JUTMHA JIBIpYATHIX TPYO, M; A, - YUCIIO OTBEPCTHH B TpyOe; d, - nuameTp
oTBepcTHil, MM; K{) - KO3 QHUIIMEHT HEPAaBHOMEPHOCTH PacXo/10B

9.30. Cpennsisa npenaxnas cuctema (CJIC) B punbtpax ®PI13-4 cimyxut 115 3a60pa OUHIIEHHON

BOJABI U3 TOJIIU 3CPHUCTOTO CJIOA U COCTOUT M3 C60pHOI‘ O KOJUICKTOpA U JPCHAKHBIX KAaCCCT (qepT.
32).

Yepr. 32. Koncrpykuus cpeanero apeHaxa ®I13-4 (PII3-4n)
1 - TpyGa; 2 - dnanew; 3 - pemierka ¢ 1pIpyaroi (d, - 5 - 6 MM) win meneBoil nepdoparnueii (4 x 160 mm); 4 - G0KoBbIE
CTCHKH; 5 - TpaHyJIbI OJHCTUpOoa (Tpu cinost 6 - 8,3 - Swu 1 - 2 MM); 6 - ceTKa; 7 - 3ariynika

Tpebyemyro muomags NONEPEYHOrO Ce4eHHs TPYOBl CpeHEH NPEHAXKHOH CHCTEMBI Fep qp, M,

OTIpeACIISIOT 1o GopmyTie
s Vet Lo
TRy 3600
2 , (34)
TZIE Vi p - CKOPOCTH (PUIIBTPOBAHUS IIPH HOPMAIBHOM PEXKUME, M/4;
[ - paccTrosiHue MexX Iy ocsiMu TpyO, mpuaumaemoe 1,0 - 1,5 m;
L, - nvMHA JpeHakHOH TpyOBl, M;

V2 - CKOPOCTh IBM)KEHUS BOJIBI B IpEHAXKHOH TpyOe, paBHas 1 m/c.
9.31. IllupuHy BOZONPHEMHON IOBEPXHOCTU APEHAKHOU TPYOBl Bepnp, M, ONPEIEISIOT IO

dopmyie
i Vg

Faj =
P
rnnszgfgp -36[1"3" (35)

I/I€ My - CKBR)XHOCTh BOJIOIPUEMHON NMOBEPXHOCTH, IpUHUMaeMas paBHoi 20 % ee miowmany;
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hyp - Hamop BOXBI, M, HaJ BOJONPHEMHON IOBEPXHOCTBIO CPEIHETO [peHaka B Hadaie
(GUIBTPOLMKIIA, OTIPEAEIIIeMbIN TT0 (hopMyIie

hyp = Hep np - huc - hs, (36)

rie Hep xp - PACCTOSIHUE OT MAKCHMAJIBHOTO YPOBHS BOJIBI IO CPEITHETO JIPEHAKA,;

hyc - TIOTEpU HANOpa B BEpXHEH CHUCTEME C YYETOM €€ BO3MOXKHOTO YaCTUYHOTO 3auJICHUS K
KoHITY humbTporukia (A, = 0,5 m);

h, - TOTepH Hamopa B 3arpy3Ke K KOHILY (QHIbTPOLMKIIA.

9.32. Bepxusisi cOopHOo-pacnpenenurenbHas cucrema (BCPC) ciyxut Juisi mpeaoTBparieHust
BCIUIBITHS MOJIUCTUPOJIA B HaA(UIBTPOBOE MPOCTPAHCTBO M PAaBHOMEPHOTO PACHpEENCHHs BObI
no twromaan ¢uiabrpa. OHA BBITOTHSAETCS B BUJE PEIICTOK WM THIPO3aTBOpPA M3 TOJIMMEPHBIX
nonyTpy0, MpHUCHIAHHBIX cioeM rpaBus tommuHou 0,2 M u auamerpom 3epeH 20 - 30 mm. B
OTJIENIbHBIX CITydasX MOKHO YCTpauBaTh MOHOJIUTHOE MEPEKPBITUE C (PUIBTPYIOLIUMH TPYOUaTBIMU
T'HJIb3aMU MJTH KacCEeTaMH.

s obecriedyeHnss paBHOMEPHOTO pacIpe/iesieH|s] BOJbl Ha IUIOMIATU (HIbTpa B TEPHOJ €To
npombIBKY notepu Hanopa B BCPC nomxusl 61Tk HE MeHee 0,2 M.

9.33. Dnementsl BCPC nomkHBI OBITh W3TOTOBJIEHBI M3 AHTUKOPPO3HOHHBIX MAaTEpHAJIOB U
paccuMTaHbl Ha BBITAIKHMBAIOLIEE JABJIEHUE 3a CUET CHJIbI ApXHMeJa ¢ y4eTOM Beca 3arpys3Ku U
Haropa HaJl 3arpy3KoHu.

10. COOPYKEHUA [JI1 OYUCTKHU BBICOKOMYTHBIX BO/I C IIVIABYYUM
BOJO3ABOPOM-OCBETJIMTEJIEM

HA3ZHAYEHUE U OBJACTDb IIPUMEHEHUA

10.1. CoopykeHus TMpeaHA3HAYAIOTCS I OCBETJCHUS BBICOKOMYTHBIX BOJ MOBEPXHOCTHBIX
HCTOYHHUKOB ¢ conepkanueM B3Becu oT 1500 mo 20000 mr/n. [{BeTHOCTh 00pabaThIBacMOii BOMBI -
1o 120 rpan.

[Tpu conmepkaHUU B3BEIIEHHBIX BEIIECTB CBbIMIE 20 THIC. MI/JI IPOU3BOJUTEIHLHOCTD IJIaBYUYETro
OCBETJIMTENIA clieyeT yMmeHbmathb 10 30 %.

10.2. PaccmaTpuBaeMblii KOMIUIEKC COOPYXXEHHH  PEKOMEHAYeTCs MPUMEHSTh MpH
MPOU3BOAUTEIIBHOCTA OpUEHTUPOBOYHO 110 100 ThIC. M3/CYT. Jomyctumasi pou3BOIUTEIHHOCTD
COOPYXKEHHUI MPOBEPSIETCS PAcCYeTOM B COOTBETCTBUHU C yKazaHusmu 1. 10.8 B 3aBHCHMOCTH OT
yCJIOBHI B0J103a00pa.

COCTAB COOPYXKEHUWM, MTPUHITATII JEVCTBHUA U ©X OCOBEHHOCTH

10.3. Coopy>keHus (uepT. 33) COCTOST U3 MJIABYUYEr0 OCBETIUTEINS, MJIaByYeil HACOCHOM CTaHIIMU
1 OEperoBBIX COOPYKEHHH, BKIFOYAIONIUX TOHKOCIOWHbBIE ocBeTauTenn (cuctembl AsHUNBII-2) u
CKOpble (WIBTPHI, a TaKKe APYTrde 3JIEMEHTHI, OOBIYHO BXOISIIME B COCTaB BOJOOYMCTHBIX
COOpPY’KE€HMI, TaKM€ KaK pEarecHTHOE XO3SHUCTBO, XJIOPaTOPHBIC, PE3€pPByapbl YUCTOM BOJBI,
HACOCHBIE YCTAaHOBKHU (BTOPOTO MOIbEMA U ISl IPOMBIBKH (PUIIBTPOB), TaOOpaTOpHBIE MTOMEIICHNS,
MacTEepCKHE U T.II.

10.4. B mnacrosmem IlocoOum paccMaTpuBaroTCs BOIPOCHL  MPOEKTUPOBAHHUSA  TOJIBKO
CHEU(pUUECKUX COOpPYKCHHH, TNpPEeJHA3HAUCHHBIX JJI OCBETJEHHS BBICOKOMYTHBIX BO/I.
[IpoexTHpoBaHKE OCTAIBHBIX COOPYKEHUHN CIIEAYET MPOU3BOIUTH HAa OOIINX OCHOBAHHSIX.

10.5. Bomo3zabopHoe COOpYyKEHHE TO3BOJISET BBIACIUTH U3 BOJIbBI 3HAYUTEIHHYIO YaCTh B3BECH
(mo 30 - 50 %), B OCHOBHOM KpyIHBIC €€ (paKIHK, 9TO 00JeryaeT yciuoBusl paboThl OEperoBBIX
COOPYKEHHH Il OCBETJICHUS BOJIBI M AJIs1 00paboTKH COPOCHBIX BOJ M 0CaAKoB. biaromaps manoi
CKOpPOCTH BX0/1a BOJIbI B BOJ103a00pHOE COOpYKEHHUE yAaeTcs n30eXaTh MONaiaHus B HEro phIOHL.

B ornnume oT mpuMeHseMON B HAcTosllee BpeMsl CXEMbl OYHUCTKH BOJbI C paJuaibHBIMU
OTCTOWHUKAMH, 000PYZOBaHHBIMU CKpeOKaMu, B TAHHOH CXeMe HET COOPYKEHHUH C ABMKYIUMHUCS
YacTsIMH, YTO YNPOILAET UX YCTPOUCTBO U IKCILTyaTalIUIO.
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‘IepT. 33. Coopymenl/m AJISI OYUCTKH BBICOKOMYTHBLIX BO/J € IVIaBYYUM BO}IO3360pOM-
OCBETJINTEC/IEM

1 - naBy4nit Bo103a00p-0CBETINTENB; 2 - TIaBy4asi HACOCHAS CTaHLM; 3 - TpyOOIPOBO C MAapHUPHBIM
COEIMHEHUEM; 4 - I0Jja4ya NEPBUYHOTO XJIOpa U PEareHTOB; 5 - BUXPEBOM CMECUTEID; 6 - TOHKOCIOMHBII OCBETIUTED
cuctemsl A HUWBII-2; 7 - ckopslii GUIIbTp; 8 - BTOPHIHOE XJIOpUpOBaHKE; 9 - pe3epByap 4ucTol BoAsL; 10 -
TpyOOIIPOBOA AJIS ITOJAYH YUCTOM BOJIBI ISl IPOMBIBKH (GHUIBTPOB; /[ - TpyOONPOBOX IS yJaJIeHUs OcajKa 13
TOHKOCJIOTHOTO OCBETIIMTEJISI K CKOPOTo (hriibTpa

10.6. HecmoTpst Ha BBICOKYIO 2()()eKTHBHOCTD BBIJICIICHHUS B3BECH B BOZ03a00pE-0CBETINTENE, HA
OeperoBble COOPY>KEHHUsI MOXKET MOCTYNaTh BOJA CO 3HAUUTEIbHBIM cojepxaHueM B3ecu (5 - 10
TeIC. MI/T W Ooyee). B cBs3u ¢ 3TUM OBUTO pa3paboOTaHO CHEIHMAIBHOE COOPYKEHHUE -
TOHKOCTOMHBIN ocBeTnuTenb cuctemMbl A3HUUBII-2, crnocoOHBIH BOCHPUHUMATH yKa3aHHBIC
Harpy3ku u oOecreumBaTh JTOCTATOYHO BBICOKHH 3¢dexr ouncTku Bomsl. s MONHON OYHMCTKH
JIOJKHBI OBITh MCIIOJIB30BaHbl (PMIIBTPBI, UMEIOIINE IPA3EEMKYIO 3arPy3KY, BBIITOJHEHHYIO U3 TAKHX
(GUIBTPYIOMKX MaTEpUANIOB, KaK JPOOJIEHbIE LIEO0JINThI, KEPaM3UT, TPAHOJUOPUT U T.II.

IJIABYUHI BOJO3ABOP-OCBETJINTEJIb

10.7. TlnaByuuii Bomozabop-ocBetTnutTenb (4ept. 34) mpencraBiser coOOM MPSIMOYTOIBHYIO B
IUTaHE €MKOCTh 0€3 JOHHOW OCaloYHOW 4acTh, 00OpYNOBaHHYIO HAKIOHHBIMH TOHKOCIOWHBIMU
3JIEMEHTaMU B BUJIE MAaKeTa TPYOOK WM IUIACTUH (TI0JIOK).

Yepr. 34. [InaByuuii Bo103a00p-0CcBeTIANTENb

1 - 000¥iMa TOHKOCIIOWHBIX 3JIEMEHTOB; 2 - SYEUCTasi PEIIETKa; 3 - TOHKOCIIOWHBIE AIEMEHTHI; 4 - IapHUPHOE
COE/IMHUTEIIFHOE YCTPOMCTBO; J - IIaByyasi HACOCHAsI CTAaHLUS; 6 - THOKOE COeIMHUTENILHOE YCTPOWCTBO; 7 - KapMaH
cOopa OCBETJICHHOM BOJIBI; & - skestoba Jist cOopa OCBETIIEHHOM BOJIBI; 9 - IOHTOH
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B noHHOI yacTH OCBETIUTENS K KPOMKAaM TOHKOCJIOMHBIX KaHAJIOB MPUKPEIIEHbI BEPTUKAIbHbBIC
MOTIEPEYHBbIE U TIPOJIOJIBHBIE TIEPETOPOIKU, OOpasyromue ssuercToie 0s10ku (pemetku). [lnaByunii
OCBETIIUTENb CHAOXKEH kelnobaMu uis cOopa OCBETICHHOW BOJBI, U3 KOTOPHIX OHA MOCTYIMaeT B
cOOpHBII KapMaH, COSAMHEHHBI C MOMOIIBIO THOKOW TPyOBl WM IIAPHUPHOTO YCTPOHCTBA CO
BCACBHIBAIOIIMMH JTUHUSIMU IIaBydYeld HACOCHOH cTaHIMU. TOHKOCIONHBIA BO103a00p-OCBETIUTEND
yAEpKUBAETCs Ha IUIaBy Oylarojaps MOHTOHY.

10.8. IlpenenbHO npomycTUMas MTPOU3BOAMTEIBHOCTh IUIABYYETO OCBETIUTENS OIpPEHENISIeTCs
UCXOASl W3 CIEAYIOIEro COOTHOILIEHUS, OTBEYAIOIIEr0 JEHCTBYIOIIMM IpaBWJIaM OXpaHbl
MOBEPXHOCTHBIX BOJ| OT 3arpsi3HEHUS] CTOUHBIMU BOJAMMU:

(C, - Gy 00
Cs 15 %, (37)

IIpu 5TOM

C = CIZIQEI = Cl:u:: Qo-::
£h— Chee (38)

b

riae C, - KOHIIGHTpaIUs B3BECH B BOJOUCTOYHHUKE TIOCIIE BO/103a00pa, /M’

C) - KOHIICHTpAIUS B3BECH B BOJOUCTOYHUKE, /M,

Qo - pacxo[1 BOJbI B BOJJOUCTOYHHKE, M/c;

Cocs - KOHIICHTpAIIHS B3BECH B BOJIE, 3a0MpaeMOi BO103a00pOM, /M;

Qocs - KOJIMYECTBO BOJIBI, 3a0MpaeMoii U3 BOJIOMCTOYHHKA, M/c.

Hns pacueroB BenmuuuHy Cop clienyer npunumath paBHot 30 - 50 % Cy. Konmentpauun
CJICZIyEeT BBIPAXKATh B /M, a pacxojpl - B M/c.

10.9. TInomas IaBy4ero ocBeTInTeNs F, M2, CISLYeT ONpeelsiTh o hopMyIIe

F= l‘ﬁ"? Q

3,&1)@ COS o

; (39)

rae f - ko3(p@UUIueHT, YYUTHIBAIOIIUN TONIIMHY TOHKOCIOWHBIX 371eMeHToB; f = 1,1 - 1,4 B
3aBHMCHUMOCTH OT TOJIIIMHBI CTEHOK TOHKOCJIOWHBIX KaHAJIOB;
3
O - IpOU3BOJAUTENBHOCTD IUIABYYEr0 OCBETIIUTEINSA, M /4;

Q - YTroJ1 HAKJIOHAa TOHKOCJIOMHBIX KaHaoB, 45 - 60°;
Vip - KDUTHUECKAs! CKOPOCTD JIBUJKEHUS TOTOKA B HAKJIOHHBIX KaHAJIaX, MM/C:

Vip = Kk U, (40)

rne k - ko3 durment, pasusiii 40 - 60;

Uy - CKOpPOCTh BBbIMaJieHus B3BecH, nmpuaumMaemas 0,12 - 0,15 mm/c (B coorBerctBuu co CHull
2.04.02-84).

10.10. ITpu pacuere TOHKOCIOMHBIX 3JIEMEHTOB CJIEAYET UCXOIUTh U3 YCIOBUM:

/
H npunumaercs pasubM 15 - 20;
Vi 1
Re= V¥V <500, (41)

rae [, H - COOTBETCTBEHHO JJIMHA U BBICOTA HAKIIOHHBIX 3JIEMEHTOB, MM;
Re - uncno Pelinonpaca;
V- KHHEMATHUECKAs BA3KOCTh BOJIbI, 3aBUCAIIAS OT €€ TeMIIEPATyphI, MM~/C.
Bricoty H cnenyer npuHuMaTh paBHOU 4 - 10 MM (TTpeMOYTUTENBHO 6 - 8 MM).
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10.11. YcranaBnuBaemas B HIDKHEH 4acTH BO103a00pa-OCBETIIUTENSI KPYITHOSYEUCTas! pelieTKa
umeet npo3opsl 30 x 30 cm u BbicoTy 25 - 30 cM™.

Pemerka npenoxpaHseT TOHKOCIOWHBIE KaHAJIbl U BBIPABHUBAET MOTOK BOABI TEPE] BXOJOM B
HUX. PaccTosiHue OoT HU3a pemIeTKH 0 JHA BOJOEMa B MECTE BOJ03a00pa JOKHO OBITh HE MEHEe
120 cm.

10.12. CO6op ocBeTJIEHHOW BOJBI II€IECOO00PA3HO OCYIIECTBIISATH MOCPEICTBOM KeJIOOOB C
TPEYTONBHBIMHA BOJOCIUBAMH ¢ yriioM « = 90°. PaccTossHre MEXIy OCsAMHU Keno00B L = 2,5 - 3,0
. [Torepedroe ceueHne 0gHOro Kenoda Fy, M°, CIeAyeT OIpeaessTh Mo hopMyITe

T
PV (42)

e Q - pacxXoj BOJIbI, I0aBaeMOil IUTABYYHM BO03a60POM-OCBETIHTENEM, M /C;

Ty - YHACJIO JKEJIO00B;

Vi - CKOPOCTB JABM)KCHHUS BOJBI Ha BBIXOJIE U3 keno0oB, paBHas 0,5 - 0,6 m/c.

Jltst BOZ03aGopoB Masoif mpomsBoguTeasHocTd (1o 10 - 15 Thic. M°/cyT) cGOp OCBETICHHON
BOJIBI MOXET OCYIIECTBIATHCS MepUEPUIHBIMU WA PaIUATBHBIMU jkeno0amMu. J{1s paBHOMEPHOTO
coopa BOJBI KeJIOOAMHM pPACCTOSHUE MEXKIYy BEPXOM TOHKOCIOWHBIX JJIEMEHTOB M HHU30M
TPEYTOJIBHBIX BBIPE30B BOJIOCIMBOB B ’Kel00ax JTOJKHO OBITH paBHBIM 35 - 50 cM.

10.13. Pa3HOCTh OTMETOK YPOBHEH BOJIBI B BOJOUCTOYHUKE M B COOPHOM KapMaHE COCTABIISET 5
-10 cm.

10.14. KoHCTpyKIMs TOHTOHA TUIaBY4Yero BOJ103a00pa-OTCTOMHHMKA JOJDKHA O00eCcTeunBaTh
YCTOWYMBOCTh COOpYy>keHus. [Ipu pacdere MOHTOHA CIEAYyET YYUTHIBATh THIAPOMOP(OIOTHIECKHIA
PEXHUM MOTOKA, BOJTHOBbIE KOJICOAHUS U T.II.

TOHKOCJIOMHBIA OCBETJIUTEJIb CUCTEMBI A3HUUBII-2

10.15. Tonkocnoitapiii ocBeTuTenb cucteMbl ASHUUBII-2 (wept. 35) mpencraBisier coOoit
NPSIMOYTOJIBHBIN WM KPYTJIBI B IUIaHE pe3epByap ¢ OOKOBBIM IMOABOISAIINM MHATPyOKOM-
mudGy30poM, 30HOH XJIONMBbEOOpa30BaHUs, 30HOW OCBETIICHUS, COJICPIKAIICH MMAKeThl IUIOCKUX
HAKJIOHHBIX MapauIeNbHBIX MJIACTUH WU TPyOUaThIX 3J€MEHTOB, YCTAHOBIECHHBIX MOJ YIJIOM 45 -
60° K TOPU30HTAITH, JKEJI00aMU JIJIsl pacCPEIOTOYCHHOTO OTBOJIa OCBETIICHHOMN BOJIBI.

B 30He x70mbe00pazoBaHus yCTAaHOBIIEHA PEIIETKA U3 CTAHAPTHBIX YTOJIKOB C BEPTUKAIHHBIMU
HATPABIISIONUMHU  IUIACTUHKAMH, TEPICHIUKYJSIPHBIMH OCH  BXOJIHOTO IIOTOKA. YTOJIKOBBIE
3JIEMEHTHI PACIIONIOKEHBI HA PABHOM PACCTOSHUH OAHMH OT IPYTOro MO BCEMY CEYEHUIO 30HBI.

Jlna cObopa ocaaka npeaHa3Hau€Ha 0CcaJ04Hasi 4acTh pe3epByapa, U3 KOTOPOH 0CaZoK OTBOJST B
BOJIOCTOK I CHCTeMY 00pabOTKHU OcajKa.

OcanounHast 4acTh O0OpYIyeTCsS HANOPHBIM TPYOONPOBOJOM C HAKJIOHHBIMH HACaIKaMHU IS
HEMPEPHIBHOTO WM MEPUOJNYECKOr0 Pa3MbIBa [IIaMa B OCAI0YHOM YaCTH OCBETIHUTEIIS.

OcobenHocTh TU((Y30pHOTO MOIBO/IA BOJBI COCTOUT B TOM, YTO YaCTh B3BECH M3 TMOCTYIAOIICH
BOJBI Cpa3y BBHINAJaeT B OCANOK M JIMIIb OCTAaBIIAsICS B3BECh BBIACNSACTCS B 30HE OCBETJICHUS.
bnarogapst 3ToMy coOpy>KeHHE MOKET padoTaTh PH OOJBIINX TPSA3EBBIX HArpy3Kax.

10.16. IInomanas ocBeT/IUTENS CIAEAYET ONPENEATh UCXOd U3 YJIETbHON Harpy3ku 8 - 12 Mg
Ha | M* paGoueit o .

10.17. OOmas BBHICOTA OCBETIUTENS SBISETCS CYMMOW BBICOT OTIENBHBIX DIIEMEHTOB,
MOKa3aHHBIX Ha 4epT. 35. OObIYHO OHA paBHA 5 - 6 M.

10.18. HuxHss yacTh OCBETIIMTENS UMEET HAKIOHHBIE CTEHKH MOJ YTII0M /10 45° K TOPU30HTAIH.
Jlnst OCBETIHTENeH IUIOMaapio cBbime 20 M° IEIecoobpasHoO MpemyCMATpHBaTh yrod HAKIOHA
cTteHok 15 - 20°, HO mpU 3TOM cienyeT MPOEKTUPOBATh HAMOPHYIO CHCTEMY THIPABIMYECKOTO
CMBIBa OCaJIKa.

10.19. Bricota konnueckoii yactu Hi, M, onpezensercs no popmyse

lefgﬂ‘ (R'd}\, (43)
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T/I€ 04 - YTOJI HAKJIOHA CTEHKU K TOPU30HTATBHOM MIOCKOCTH, TPAl;
B - mmpuHa ocBeTauTENS, M;
d - muametp cOpocHO TpyOBI, M.
Bricota oT koHHMYeckoii yactu 10 ocu nuddysopa H,, M, paBHa:

Dy
H,>05tg gy B+ 2, (44)

IZie @y - yrois packpbitus 1uddys3opa, paBHblii § - 14°;
Dy - nuaMeTp BBIXOJHOTO y4acTka nuddy3opa, M.

S e

i )

T il
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{ =
A

4 B/2

Hs

o
=
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Hor
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Ha |

Yepr. 35. Tonkoc/0iiHbIi ocBeTIUTE]b cucTeMbl ASHUNUBII-2

I - nuddyzop s noaBoia 0OpadaTsiBaceMoii BOJIbI; 2 - KOPITYC; 3 - YrOJIKOBas PEIIETKa; 4 - TOHKOCJIOMHBIE 3JIEMEHTBI;
5 - %keno0 it cOopa OCBETIICHHOMN BOIBI; 6 - 0CaJOYHAs YaCTh; / - MATPyOOK [UIs 0TBOA Ocajika; &8 - TpyOuaras
HAMOPHAsI CHCTEMA JIIS THAPOCMBIBA OCaJIKa

10.20. [Imamerp mnoaBoasmiero TpyOompoBoma d k auddys3opy clemyerT ONpenensaTb Ipu
CKOpPOCTH TIOTOKa B HeM, paBHOH 1,2 m/c. PacctosHme mexny muddysopamu 2,5 - 3 M. [nmuna
I

nubdysopa [ onpeensercs OTHOIEHHEM # = 4 - 6. JluaMeTp BBIXOJAHOT0 ydyacTka nuddysopa Dy,
M, CIIEZyeT ONpeaesaTh Mo GopMyIie

Dy=d+21tg oy (45)

10.21. Bricota ot ocu nuddy3opa 10 yroiakoBou pemeTku H;, M, paBHa:
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D
H = ?ﬂ +E B+ 051 2B

3 : (46)
rae ki -kosddunment, pasusiii 0,07 - 0,15.
10.22. Bricota yroiakoBou pemerku Hy, M, onpenensercs no ¢hopmyie

Hy=0,56 k, Dy + 0,71 ¢, (47)

rne k; - ko unment, pasusii 1,2 - 1,5;
€ - KOHCTPYKTUBHBIN pazmep yroakos - 100 - 200 mm.
PaccTosiHne Mexly KpOMKaMH yroJIKOB OIPEAEISIOT 10 GpopmMyiie

p =2 m

Y on €. (48)

10.23. PacueTHO-KOHCTPYKTHBHbIE MMapaMeTpbl TOHKOCIOWHBIX KaHAJIOB M CUCTEMY OTBOJSIIMX
XKEJI0O0B cleAyeT ONpeAessATh U3 YCJIOBUW, MPUBEAECHHBIX BBIIIE JUIS IUIAaBY4Ero OTCTOMHHKA.
CkopocTh BBINIAACHUS B3BECH INpU 3TOM ciexyer mnpuHumats 0,5 - 0,6 mMm/c, a 3HaueHHe
koo Punmenta k B popmyie (40) paBHbIM 5 - 8.

O6mas noteps Hanopa B ocsetnurene cucteMbl ASHUUBII-2 cocraiser 20 - 25 oM.

10.24. Copoc ocaaka cleayeT NpemycMaTpuBaTh Oe3 BBIKIIOUEHUS ocBeyutens. [lepuon
paboThl Mexay cOpocaMu ocajka M CPEJHIO KOHLEHTPALMIO YIUIOTHEHHOI'O Ocajka ClexyeT
onpenaensats B cootBercTBUM co CHull 2.04.02-84.

11. YCTAHOBKH JUISI OBE3KEJIE3UBAHMS MO 3EMHBIX BOJ METOJAOM
BOJIOBO3IYIIHOTO ®UJILTPOBAHUS'

! CrnenyeT NpuMEHATh B 3KCIIEPUMEHTAIILHOM TOPSAKE.
CYINHOCTBb METOJA 1 OBJIACTb IIPUMEHEHUA

11.1. Mertoag BOIOBO3AYUIHOTO (PUIBTPOBAHUS OTHOCUTCS K O€3peareHTHbIM METOAaM
o0e3kee3uBaHusl MOJ3EMHBIX BOJ, IPU KOTOPBIX OKHUCIIEHHE JKejle3a, HaxoJIsllerocs B
OukapOOHATHOM opMe, MPOUCXOIUT C IOMOIIIBIO KHUCIOPOAa BO3IyXa.

11.2. [Ipyn npuUMEHEHHH JAHHOTO METOJA BOJOBO3AYIIHYIO CMECh (PHIBTPYIOT Ha HAMOPHOM
YCTaHOBKE Yepe3 HEe3aTOIUICHHYIO 3€PHUCTYIO 3arPy3KYy.

OnHOBpeMEHHO ¢ 00€3KeJIe3UBaHUEM BOJbI IPOUCXOJUT YAAJIEHUE PACTBOPEHHBIX B HEH ra3zoB
(yriekucioro, CEpoBOAOPOIA U Ip.).

11.3. IlenecooOpa3HOCTh HCMOIB30BaHUS JAaHHOIO METOAA YCTAHABIMBAIOT HAa OCHOBAHWUU
TAHHBIX, TOJIYYEHHBIX B pe3yJibTaTe MPOOHOT0 00e3KeIe3uBaHMsl, IPOBEIEHHOTO HETIOCPEICTBEHHO
y UCTOYHMKA BoJocHaOxeHud (cM. . 11.18 - 11.20).

Jlns mpenBapuTENbHOTO BbIOOpa METO/la KayeCTBO HMCXOTHOW BOABI JAOJKHO COOTBETCTBOBATH
CIIETYIOIIMM TIOKa3aTellsIM: COoZepX)aHue OMKapOOHATHOTO kele3a (00mero) - He Oojee S5 Mr/mi, B
TOM YHCJE IByXBaJIeHTHOTO - He MeHee 80 %; yriekucioro rasa - He 6onee 80 mr/m, cepoBoaopoaa

FEE+

He Oonee 3 mr/im; pH - He MeHee 6,5; mEeNoYHOCTh CBbime 1 + 23 | Mr-dKB/JI; mepMaHTaHATHAS
okucisieMocts e 6oiee (0,15 Fe?™ + 5) mr/u Os.

11.4. IlpumeHeHrEe HACTOALICH TEXHOJIOTHHU 1eIeCO00Pa3HO IIIaBHBIM 00pa30M JUIsl HEOOJIBIINX
YCTAHOBOK MPOM3BOIUTENBHOCTBIO 10 2 - 3 THIC. M'/CYT, GONbIIeH MPOM3BOAUTENLHOCTBIO - TIPH
HAJTMYUU TEXHUKO-YKOHOMHYECKHX 00OCHOBAaHUH.

11.5. OcoOeHHOCTAMH METOJa SIBJISIOTCS BBICOKAs TPSI3€EMKOCTh (PHIIBTPYIOIIEH 3arpy3kud U
OTCYTCTBHE OOPaTHOM MPOMBIBKH, a TAK)KE BO3MOKHOCTh UCIIONB30BAHUS IS 3arPy3KU PA3THUHBIX
MmaTepuaioB. [Ipu 3ToM HPOAOIKUTENBHOCTh (PUIBTPOILMKIIA COCTABISET HECKOJIBKO MECSIEB U
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3aBUCHT OT COJIEp)KaHHUs Kelle3a B HCXOJHON BOJE, CKOPOCTH (UIBTPOBAHMS U TapaMeTPOB
3arpy3KH.

B kauectBe (pumpTpyromieil 3arpy3kd MOTYT HCIIOJIB30BAaThCA KBAPIEBBIM MECOK, APOOICHBIN
KEpaM3UT, KUPIIUY, aHTPALUT, TPAaBUN U JP.

B  X03siiCTBEHHO-TUTHEBOM BOJOCHAOKEHWU HA MPUMEHAEMYI0 (GUIBTPYIONIYIO 3arpy3Ky
HE00X0JMMO UMETh pa3pelieHre MuH3IpaBa COI03HON PeCIyOINKH.

Bpewms 3apsaku QuiubTpyromieil 3arpy3ku He3HAYUTENbHO U cocTaBisier 1 - 10 4, mocne dero
obecrnieunBaeTcs cTa0mIbHAS Pab0Ta YCTAHOBKH B TCUYCHHUE BCETO (PHITBTPOITMKIIA.

TEXHOJOTHYECKASI CXEMA U COCTAB COOPYKEHUI

11.6. B coctaB ycTaHOBKH BXOJST HAmOpPHBIE (PHIBTPHI, KOMIPECCOPHI WM BO3IYyXOJIyBHBIE
arperatbl, a Takke HEOOXOAMMbIE MOJCOOHO-BCIIOMOTATENbHBIE MOMEIICHUS B COOTBETCTBUU C
JEHCTBYIOIUMHA HOPMATHUBAMH.

11.7. TIpomnecc obe3xene3nBaHus OCYIIECTBIIAETCS MO CeayIomIel cxeme (cM. uepT. 36):

UCXOIHAsl BOJa OT CKBAXHH IOJACTCS B CMECHTENIh C Pa30pbI3THBATENICM, HAXOMSIIUHCST B
BEpXHEH YacTW HAmopHOro (puiIbTpa, TyHda e MOAAETCS CXKAThI BO3AYX OT KOMIPECCOPOB HIIU
BO3JIyXO/IyBHBIC arperarsl;

B CMECHTENIE BOJa MEPEMEIINBAETCSA C BO3IYXOM, PABHOMEPHO pacCHpeeNissich Mo MOBEPXHOCTH
GUIBTpYFONICH 3arpy3KH, 3aTeM (PHIBTpyeTCs.

[Tocne ¢punbTpoBaHUS BOJIa OTBOAUTCS K MOTPEOUTENSAM, a BO3AYX cOpachiBaeTCs B aTMOochepy.

r__,_, T
= N

vy

Yepr. 36. [IpunnunuaibHas cxemMa o0e3:keae3MBaHUs BOJbI METOOM BOIOBO31YILIHOTO
¢punbTpoBaHUA

I - cxkBakmHa; 2 - cOpoc BO31yXa; 3 - HAIOPHBIH QHILTP; 4 - KOMIIpeccop; S - Iojaya BoJIbI IOTPEOUTEII0

PACUETHBIE ITIAPAMETPBI COOPYKEHUHN 1 X KOHCTPYKTUBHBIE
OCOBEHHOCTH

11.8. Ilnomans punbTpoB F, M, OTIpeACTISIOT 1o Gopmye
o2
T, (49)

e O - IPON3BOANTEIHOCT YCTAHOBKH, M /CYT;

T - IpOAOIKUTEIBHOCTD pabOThl YCTAHOBKH, MPUHUMaeMas He Ooiee 22 4 ¢ y4eTOM yKa3aHHi
o 1117
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V - IPUHATAs CKOPOCTb (PMIBTPOBAHUS, M/4.

CkopocTh GUIBTPOBaHUS MPUHUMAOT 6 - 20 M/4 ¢ y4ETOM COJEp)KaHUS >Keje3a B MCXOIHOU
BOJI€ M MTPOAOIKUTEIBHOCTH (PUIBTPOLIMKIIA B COOTBETCTBUU C HOMOTpamMMoii (uept. 37).

11.9. Yucno ¢unbTpoB m0KHO OBITH He MeHee NBYX. OmuH (UIBTp JOMyCKaeTcs s
YCTaHOBOK ITPOU3BOAUTENBHOCTHIO 10 1000 M3/CYT.

Fe oru. .
e I N I L AL

\
\...‘__\-

600 700 800 T.eve

f

rrri

Yepr. 37. HomorpamMmma 3aBHCHMOCTH NPOAOJIKUTENbHOCTH GUIBTPOLUKIIA OT HCXOIHOIO
CO/IepPKAHUS KeJie3a H CKOPOCTH (PUIbTPOBAHUSA

11.10. Jlnsg xIuMaTHYECKUX PalOHOB C PacYETHOM 3MMHEN TeMmepaTypod BO3[yXa HE HUXKE
munyc 30 °C nomyckaetcs pa3menieHue GuIbTpoB BHE 3/1aHUS.

11.11. KoHCTpyKTHBHO (UIBTP COCTOMT W3 METAUIMYECKOrO0 KOpIyca, B BEPXHEW dYacTH
KOTOPOTO PACIIONIOKEHBI CMECUTENh U Pa30phI3rHBAIOIICe YCTPOUCTBO, B HIDKHEH YacTH - pelIeTKa
JUIsL  TOJJIepKaHMsI 3arpy3KH B HE3aTOIUIEHHOM COCTOSIHMM; TIOJl PEIIeTKONH yCTaHOBJIEH
MOTUIABKOBBIM CTa0MIM3aTOp YPOBHS BOABL. M3 HMXKHEW uacTu Kopryca (UIbTpa BBIBEICHBI
BOJIOOTBOISITITNI M BO3LyXOOTBOIAIINNA TPYOOTIPOBO/IBI.

[Ipumeuanue. Yeprexxu ¢uiabrpa u crabuinmsaropa ypoBHs paspaboransl [[THUMDII wunxeHnepHOro
000pyIOBaHUS.

Jlns pa3OphI3ruBaHMsl BOJBI MOTYT HPUMEHATHCS OpOCHTENM NeHHble apeHdepHble OIT-3 u
OILd-3.5.

11.12. BricoTa ¢punbTpyroliei 3arpy3ku npuHuMaeTcs paBHoi 1,6 m. JlomyckaeTcst yBenndeHue
BBICOTHI 3arpy3KH 10 2 M UCXOJISl N3 KOHCTPYKTHUBHBIX BO3MOKHOCTEH (PUIBTPOB.

11.13. I'panynomeTpuuecKkuil cocTaB 3arpy3kd IPUHUMAETCS C YUETOM COZEp)KaHUs Kelle3a B
UCXOIHOMW BOJIC U IPUHATON CKOpOCTH (GMIIbTpOBaHUS (110 4epT. 38).

Jlnisl yBenu4eHus TPSA3eEMKOCTH 3arpy3Ka NpUHUMAETCs ¢ yObIBarolle KpymHOCTbIO (ppakiuii (B
HamnpaBJieHUU cBepXy BHU3). [Ipu 3TOM pekoMeHayeTcsl pa3aenaTh OOIIyI0 BBICOTY 3arpy3Ku Ha 3 -
4 cnosi pa3TUYHON KPYTTHOCTH.
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Yepr. 38. Homorpamma 1J1s1 onpeesieHusi JKBUBAJIEHTHOI0 IMaMeTPa 3epeH 3arpy3Ku

Feogy - ICXOHOE CoepIkaHue XKele3a B BOAe; /1 - OpAMHATA OIS LIEHTPOB 110 BBICOTE CI0s 3arpy3KH; V - IKaa
CKOpOCTH (UIBTPOBAHUS; d, - IIIKaJa SKBUBAJICHTHOTO JMaMETPa 3€PeH 3arpy3Ku

Ha dept. 38 npuBeaeH nmpumep omnpeneseHus ONTUMAIbHONW KPYIMHOCTH 3arpy3Ku d, IJIs CIIOS
tomuuHON 1,0 M IIpU MCXOAHOM COJEP)KAaHUM JKele3a B BoJe 4 MI/J, CKOPOCTH (UIBTPOBAHUS 8§
M/d; d, cocTaBm 2,9 MM.

11.14. IIpon3BOAUTENBHOCTh KOMIIPECCOPOB WM BO3AYXOAYBHBIX arperaTtoB ONpPENEISETCs U3
HEOOXOJUMOCTH OOECTeueHUs] OTHOIIEHUS KOJMYECTBA I0JIaBa€MOI0 BO3JyXa K KOJIWYECTBY
oOpabareiBaeMoii Bofbl 3 : 1, a HEOOXOUMBIN HAIMOpP PACCUUTHIBACTCS MCXOJS U3 HEOOXOAUMOTO
JaBJICHUS BOABI TIOce (GUIBTPOB B 3aBUCUMOCTH OT MPUHATON CXEMBI BOJOCHA0KEHHUS 00BEKTa (C
OJIHUM TIOJTLEMOM, C IBYMs TOITbEMaMH, C Pe3epByapamMu, BOAOHATIOPHOW OalIHeH U T.1I.).

11.15. B cocraBe ycTaHOBKM HEOOXOJMMO TMpeaycMaTpUBaTh OJUH PE3EPBHBIA KOMIIPECCOP
(BO3IyXOIYyBHBIH arperar).

11.16. ®unbTpel CIAEAYET BBIKIIOYATh HA PETCHEPAIUIO TIPU TOCTHKEHUU MPENEIbHON MOTEpH
Haropa 10 - 12 m. Perenepauuio ¢unbTpylromeid 3arpy3ku cienyer npou3Bogutbh 10 %-HbiM
pacTBOpPOM COJISTHOM KHCJIOTBHI B TedeHUEe 24 4 ¢ TOCIEAYIoUEeld MPOMBIBKOW Bojaou. Bmecto
pereHeparum I0myCcKaeTcs 3aMeHa 0TpabOTaHHOW 3arpy3KH HOBBIM (PHIIBTPYIOIIUM MaTEPUATIOM.

11.17. Ilpu KpyraoCyTOYHOM OSKCIUTyaTalldd YCTAaHOBOK HEOOXOAMMO Yepe3 Kakible 22 9
MPOU3BOJIUTH TPOAYBKY (WIBTPOB BO3AYXOM B TEUYCHHE 2 4, HA OTOT IEPHOJ IOAada BOIBI
MpeKpalaeTcs.

[Tepen myckom ¢GuiIbTpa B HKCIUTyaTAIUIO MIPOU3BOIUTCS 00€33apaKMBaHUE 3arpy3KH XJIOPHOU
M3BECTHIO (XJIOPHOW BOJIOM) MpH KOHIICHTpauu Xxjopa 50 Mr/m u BpeMeHUu KOoHTakTa 24 4. 3ateMm
CJIelyeT MPOMBIBKA (PUIBTPa BOJOH.

METOIHUKA ITPOBHOI'O OBE3KEJIE3UBAHUA

11.18. IIpoGHoe 00e3xkene3nBaHie METOJIOM BOJIOBO3IYIIHOTO (DMIIBTPOBAHUS MPOU3BOIAMTCS C
[ENBI0  ONPENCICHUS BO3MOXKHOCTH OYHMCTKH BOJBI JJAHHOTO KayeCTBAa M  OCHOBHBIX
TEXHOJIOTHYECKUX napamMeTpoB paboTHI YCTaHOBKHU (ckopoctu bUIbTpOBAHHMS,
TPaHyJIOMETPUICCKOTO COCTaBa, BBICOTHI M MaTepuana 3arpy3Kd, BPEMEHH (QWIBTPOIHKIA H
CTETICHU yaJICHHs ra30B). Bce paboThI BBIMOIHSAIOTCS Ha JCHCTBYIOIICH CKBAKUHE.

11.19. [TpoGHOE 00e3)KeIe3uBaHNE OCYIIECTBISIOT CIICTYIOIIUM 00pa3oMm:
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Ha OCHOBAaHUU NpEABAPUTEIBHBIX AHAIHW30B HMCXOAHOM BOJIBI B 3aBUCUMOCTH OT COJCpPXKAaHUSA
JKeses3a o HoMorpammam (cM. yept. 37 u 38) onpenensioT rpaHyJIOMETPUUECKHI COCTaB 3arpy3Ku
¥ 3a/1a10T CKOPOCTh (PUIBTPOBAHUS;

B KayecTBE 3arpy3ku OepyT MaTepuaibl, KOTOpble HeAe(OUIUTHBI Ui JaHHOW MECTHOCTH WU
pas3pelIeHbl K HCIOIb30BAHUIO B BOJOOUYHUCTHBIX COOPYKEHUSAX CAHUTAPHBIMHU OpraHaMHU.

HccnenoBanus mpousBoasaT Ha Moaeinu ¢puwibtpa auamerpom 100 - 200 MM 1 BBICOTOH 2 - 2,5 M.
Mogenp JomkHa ObITh 00OpYJOBaHAa KOMIPECCOPOM, pPa3OpBI3THBAIOIIMM yCTPOHCTBOM U
U3MEPUTENBHBIMU TTpuOopamu. B Hee 3arpykaioT GuibTpyrommii Marepuan oomeil Beicotoit 140
CM C PacYeTHBIM I'PaHyJIOMETPUUECKUM COCTaBOM (uepT. 39).
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Yepr. 39. IkcnepuMeHTAIbHASL YCTAHOBKA U1l 00€3:Ke/1e3MBaAHMS BOAbI

1 - xoprryc pminpTpa; 2 - 3epHUCTAA 3arpy3Ka; 3 - TPYOOIPOBOM IS IOJaYH BOIBI; 4 - pacxomoMep; 5 - MaHOMETPHI; 6 -
pa30peI3TUBaTEN; 7 - TPyOOIPOBOA I IOAAYHN BO3AYyXa; & - poTaMeTp; 9 - TpexxomoBoit kpaH; /(0 - kommpeccop; 11 -
npobooToopHuKH; /2 - MepHbIi Oak; /3 - TpybonpoBox ajist copoca ¢unbTpara; /4 - TpyOOIpoBoI Ajisi 0TBOJA
¢unpTpara; /5 - moanepKUBArOMas ceTKa; /6 - BO3ILyXO0TBO
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B kopnyce ¢unpTpa pasmenieHsl pa3OphI3TUBATENb, 3€PHUCTAs 3arpys3ka, KOTOPYIO
NOJIEPKUBAET ceTKa. BO3IyXoBOA pacmojio’keH B HIKHEH yacTH Kopiyca. B kopmyce M Ha
TpyOOMpOBOJaX YCTAHOBIECHBI MAHOMETPHI JIUIsI H3MEPEHUS aBJICHHs BOJBI U Bo3yXxa. KonnuecTBo
BO3/[yXa, I0JaBa€MOro KOMIIPECCOPOM, PEryJIUpPYEeTCsl TPEXXOJOBBIM KpaHOM U H3MepseTcs
poramerpoM. g orOGopa mpoO BOABI U U3MEpPEHUs NABJICHHs MO BBICOTE 3arpy3KH B KOpIyce
YCTaHOBJIEHBI TPOOOOTOOPHUKH. Pacxon BobI onpesensercss MEpHbIM OakoM, a 0011ee KOJIMYECTBO
BOJIbI, TMPOIIEAINICH uYepe3 YCTAaHOBKY 3a Bech Mepuoi paboThl, (PUKCHUPYETCS PaCXOJOMEPOM.
OunbTpat U3 BOJAOMEPHOTo O6aka mo TpyOoIrpoBoIy COpachIBAIOT B KaHATU3AIIMIO.

11.20. ITocne MOHTa)ka M HaJNAJKU YCTAHOBKHU MPOU3BOAAT ee myck. [lepBas mopuus ¢unbrpaTta
B TeueHue 10 - 15 muH cOpackiBaeTcsi, 3aTeM oOTOMpaeTcs mpoda Ha XUMHUYECKUN aHaJU3.
[Tocnenyromue mpoOsl oTOMparoT uyepe3 kKaxnaple 1 - 2 4. Korma pexkum pabOThl yCTaHOBKHU
crabmmsupyercsi, mpody MOXHO OpaTh depe3 4 - 6 4, KaKAbIH pa3 (QUKCHPYS pacxoja BOIBI,
CKOPOCTh (DUIIBTPOBAHUS, COOTHOIIIEHUE «BOJIA - BO3MyX», MOKa3aHHEe MaHOMETpoB. [lomyueHHbBIE
pe3yNbTaThl aHAJIU30B U JPYyTrHe MOKa3aTeau 3aHOCAT B KypHaJl HaOJII0IeHUH.

12. OYUCTKA BOJbI OT CEPOBOAOPOJIA

12.1. Jng OYMCTKHM BOJBI OT CEpPOBOJAOPOJA pa3pabOTaHbl a’pallMOHHBIN, XUMHUYECKUN H
OMOXHMHUYECKUN METO/BI.

ADPAIIMOHHBIN METO/]

12.2. A»paniioHHBIN METOJI yAalIEHUSI CEPOBOAOPO/IA JOMYCKACTCS MPUMEHSITh IPU COACPKAHUU
CepOBOIOPOIA 10 3 MI/II M IPOM3BOAUTEIBHOCTH YCTAHOBKH 10 500 M’/CyT.

VYaanenue cepoBOAOpOJa a’palueil CielyeT OCYIIEeCTBISATh B Jerasaropax ¢ JIepeBsHHON
XOpAOBOI HacaaKoM (TpaiupHsIX).

TexHonornyeckre napaMeTpbl padoThI 1era3aTOPOB OMPEEISIOT PACYETOM.

JIns TpefBapUTENbHON OLEGHKH CIEAyeT NPUHAMATH HATPY3Ky paBHOH 30 M/ (M° - 4) Ha
rpagupHIo, pacxoj Bo3ayxa - 30 M Ha 1 M, BBICOTY CJIOSI HACAJIKH - 3 M.

D¢ dexkTuBHOCTH ynaleHusi CepoBOJOPOA MPHU a’pallii BOABI B JierazaTopax O 3aBHCUT OT €€
pH 1 He peBbIIaeT 3Ha4eHMH, YKa3aHHBIX B Ta0. 15.

Taonuna 15
pH 6,0 6,5 7,0 7,5
3, % 90 80 60 40

12.3. JlerazaTopsl cjemyeT pacmojaratb Ha OTKPHITOM BO3AyXe WIH B TOMELICHHH.
CepoBoAOpO TOKCHYEH, TPH KOHIIEHTPAIIMM CMECH CepoBojopoaa ¢ Bozayxom 4,3 - 46 %
B3pPBIBOOMNACEH, MOATOMY TOMEIIEHHs JEra3aTopoB CIEAyeT 00OpYIoBaTh MPUTOYHO-BBITSKHON
BEHTWISILIMEN ¢ 12-KpaTHBIM OOMEHOM BO3/yXa.

XUMHMNYECKHWH METO/],

12.4. Xumuueckuii MeETOJ OYHMCTKHM BOJABI OT CEPOBOJOPOJA CJEIYyEeT MPUMEHATh MpU
cojepxkaHuu cepoBomopora Jo 10 wmr/nm. Merox OCHOBaH Ha pEarecHTHOM OKHCICHUU
CEpOBOIOPOA, KOATYJISUHN U (PUIBTPOBAHUU YEPE3 CKOPHIE (PUIIBTPHI.

12.5. Jlns OKHMCIIEHUS CEpOBOAOPOAA NPUMEHSIOT XJIOP WIM XJIOPCOAEpXKAIIUE OKUCIHUTEIH,
030H, IEPMAHIaHAT KAJINs, & TAKKE IEKTPOXUMHUYECKUI METO/.

J103b1 oKucnuTeNnel u nmpeodaaarone NpoayKThl peakliuy NpUBeIeHb! B Ta0I. 16.

Tabnuma 16
Pearent Jlo3a pearenra, mr Ha |1 MT cepoBoJIOpoOJIa [Ipeobanaronye NpoIyKThl PEaKIHH
Xop 5 Cepa
8,4 Cynbdarsl
O3ox 14 Cepa
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Pearent Jlo3a pearenra, mr Ha | MT cepoBoiOpoJia [Tpeobiiafatoiye NpoyKThl peakiuu
1,9 Cynbdars
Ilepmanranar xanus 3 Cepa
6,2 Cynbharsl

[Ipu onpexnenenun oOIIETO pacxoa peareHTOB-OKUCIUTENeH st 00paboTKH BObI HEOOXOAUMO
YUUTBIBaTh HMX MOTpeOIeHHEe TaKkKe APYyruMH (KpOME CEepoBOJAOPOJA) OKUCISIOUIMMHUCS
COEIMHEHUSIMH, KOTOPHIE HAXOATCS B BOJIE.

12.6. Pactipegenurenn U CMECUTENIN PEareHTOB C BOJOW CIEAYET MPUMEHSTh 3aKPBITOrO THIA
(cM. paza. 1). OunabTpsl HEOOXOAMMO MPOEKTUPOBATH C BOJOBO3IYIIHON NMPOMBIBKOW, MPUHUMAS
7103y KOaryJsHTa Ha OCHOBaHMM ONBITHBIX onpezeneHui. OpHEHTHPOBOYHO OHA MOMKET OBITh
npunsTta 25 - 30 Mr/n mo 6e3BOTHOMY CEPHOKUCIOMY aIFOMUHUIO.

BUOXUMHMYECKHII METOI!
! Cne,uyeT HpI/IMeHHTB B BKCHepI/IMeHTaHLHOM HOpH,Z[Ke.

12.7. MeTtoa o4nCTKH BOABI OT CEPOBOIOPOIA B PEAKTOPE OMOXUMHUUYECKOTO OKUCIICHHSI OCHOBaH
Ha MCIOJIH30BaHNUH IJIABHBIM 00pa3oM THOHOBBIX OakTepuii Thiobacillus thioparus.

12.8. B peakTope OMOXMMHUYECKOTO OKHCJICHHS HCXOJHAas BOJa MPOITYCKAETCS CHHU3Y BBEPX
4yepe3 3aTOIUICHHYI0 3€PHHUCTYIO 3arpy3Ky U 0apOOTHpyeTcs BO3MyXOM, B pe3yibraTe uepe3 1 - 3
HEJeNU Ha 3arpy3Ke pa3BUBAIOTCS MHUKPOOPTaHM3MbI, OKHCISIOIIUE CEPOBOJOPOJ A0 CEphl U
cynb(haToB. YBeTUUCHUE MPOJODKUTEIHPHOCTH U UHTCHCHUBHOCTH adpalliyl BEIET K CHIDKEHUIO B
COCTaBe MPOJYKTOB PEAKIUU COJCPKAHUS Cephbl U YBEINUYCHUIO KOHIIEHTPAINH CYIb(aToB.

B cocrtaB oumnctHO# yctaHOBKHM BXOmAT (uepT. 40): peakTop OMOXMMHUYECKOTO OKHCIICHHS;
BO3JyXOJIyBHbIE arperatel (GUIbTpaMU JJIs OYMCTKM BO31yXa, I[I0JIaBa€MOT0 B PEaKTOp
OMOXMMHYECKOTO OKHUCIICHHUS; 0auoK MAJisi MPUTOTOBJICHHS pacTBOpa OMOTEHHOTO KOMIIOHEHTA -
tpunosmdocdara HaTpusa; ckopble  GuUIBTPHL.  PeakTopsl  pacmonaraloT  BHE  37aHUS,
npeaycMaTpuBasi  CICIUANBHBIE MEPONPHSITHS TPOTHB 3aMep3aHusi, a TakkKe MPOTUB
3ara30BaHHOCTHU KOJIOALIEB U KOJUIEKTOPOB.

T Py §eariane s wnw M

Yepr. 40. CoopyxkeHus 151 yAaJeHUSA MAPraHIa U3 BOAbl OMOXUMHUYECKHUM METOI0M

1 - peakTop OMOXUMHYECKOTO OKUCIICHHS; 2 - 0AYOK JJIs IPUTOTOBICHHUS pacTBopa Tpunonudocdara HaTpus; 3 -
CKOpBIH QUIBTP; 4 - BO3AYyXOMAyBHBIE arperaThl ¢ QUIbTPAMHU VIS OYUCTKH BO3yXa

12.9. Meroa cneayer NMpUMEHATHh Mpu Temriepatype Boasl 6 - 30 °C, obmem coaepkaHun
cepoBojgopona mo 50 mr/m, xkene3a aByxBaneHTHoro - no 0,3 mr/i, pH ucxomgHou Bombl - 7 - 9.
D¢ dEeKTUBHOCTh OYMCTKU BOJBI OT CEPOBOAOPOAA TOCe ee 00paboTKH B peakTopax M (UIbTpax
coctaniseT 95 - 99 %.
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12.10. B ciyyae OYMCTKH OT CEpPOBOAOPOJA MOA3EMHBIX WM JAPEHAXKHBIX BOJ, MYTHOCTb
KOTOPBIX TMpEBBIMIAET 15 Mr/;m, mepex peakTopoM OHOXMMHUYECKOTO OKHCICHHS HEOOXOIMMO
yCTpamBaTb COOpPY>KEHHs JJIs OCBETJICHHMS BOABI C IEJIbI0 NPEJOTBPALICHUS 3aCOPEHHUS
pacnpenenuTenbHON CUCTEMBI M 3€PHUCTOM 3arpy3Ku peakTopa.

12.11. HeobxoaumMocTh (pUIBTPOBAaHUS BOJBI, HPOILEALICH yepe3 peakTop OMOXMMHUYECKOTO
OKHUCJIEHHUS, BBISCHAETCA B  pe3yJbTaTe TEXHOJOIMYECKUX M3bICKaHMH. DUIbTpOBaHUE
IIPElyCMAaTPUBAETCS, €CIM MYTHOCTb BOJbI, NPEAHA3HAYEHHOM [UIsl NUTBEBBIX LEJEH, IOCIe
peakTopa OMOXMMHUYECKOTO OKHCICHHUS mpeBbimaet 1,5 mr/m. OuibTpsl cleayeT MpPUMEHSTh C
3arpy3koit kpynHoctbio 0,7 - 1,6 mm u BeicoToil cios 1,5 - 2 m. IlpoexktupoBanue QuIbTPOB
HAJICKUT OCYLIECTBIATH B cooTBeTcTBUU co CHuII 2.04.02-84.

12.12. B tex ciyyasix, korja GuiIbTpoBaHue 0€3 KoaryJsiiuy He 00eCIIeUnBaeT OUUCTKY BOJBI OT
AKTUBHOTO WJIa, 00Pa3yIOMIErocsi B PeaKToOpe OMOXUMHUYECKOTO OKHUCIICHUS, Tiepe (puabTpamMu BOay
cienyer oOpaOaTbiBaTh  KoaryiasHTOM. Ilocie  GuibTpoB — HaIeKUT  MpelycMaTpUBaTh
XJIOpUPOBAHHE BOJIBI 710301, paBHOH 2 - 3 Mr/i1. [IpoMbIBKa (QHIBTPOB - BOJIOBO3TYLITHAS.

12.13. [IpombIBHBIE BOJBI (UIBTPOB IMOciae 00paOOTKM MX KOAryJIsIHTOM WIH (PIOKYJISHTOM U
OTCTaWBaHUs  LEJIecOOOpa3HO  BO3BpallaTh B PEAKTOp  OMOXMMHUYECKOTO  OKHCJICHHS.
[TponOMmKUTENBPHOCTE OTCTaNBaHUSA BOJIBI - HE MeHee 5 4. IIpomMBIBHBIE BOJBI MOTYT COJEP’KaTh
TUIPOKCHUJI TIOMUHMS (WM KeJie3a), aKTUBHBIA WJI U KOJUIOMAHYIO cepy. [IpoMbIBHBIE BOABI HE
coJiepKat BEIIEeCTB, KOTOPbIE MPEMATCTBOBAIN Obl COPOCY 3THX BOJI WJIM BBIMABIIETO U3 HUX OCAJIKa
B CETh X03HCTBEHHO-(DEKAIbHON KaHAIU3AI|H.

12.14. IIpu pH 7 - 9 npoucxoauT UHTEHCUBHOE TOTJIONIeHHe MuKkpoopranuzmMamu Thiobacillus
thioparus pactBopeHHoro cepoBogopona u3 Boubl. [Ipu pH obpabGoranHoi BOABI CBbINIE 7,5 U
o0IIeM CoJepKaHWU CEepoBOAOPOAAa B HCXOMHOW Bojxe A0 20 MI/nm mocne pa3BUTHSA
MUKPOOPraHM3MOB (aKTMBHOTO HJIa) Ha IMOBEPXHOCTH 3arpy3kd HE MPOUCXOAMT 3arpsi3HEHUs
OKpY’Kalolled cpenbl BBIOpOCAMU CepoBOJIOpOJa U3 peakTopa B Bo3ayX. Ilpu Oosnbiiem
COJIEp’)KaHUU CEPOBOOPOJA B BOJIE CIEAYET IMPOBECTH TEXHOJIOIMUECKHE M3BICKaHMS Ha OINBITHO-
IPOMBIIIJICHHON YCTaHOBKE Ul ONpeAeTeHHs KOJIMYecTBa BBIOPOCOB cepoBoaoposaa. OumcTka
BO3/IYIIHBIX BBIOPOCOB OT CEPOBOIOPO/Ia MOXKET OBITh MPEIyCMOTPEHA U3BECTHBIMU METOIAMH.

12.15. PeakTop 6MOXMMHUYECKOTO OKUCIICHHUS IPECTaBIseT cOO0M pe3epByap C MEPEKPhITHEM U3
CBHEMHBIX ITUT, 3arpy>KEHHBIN HIEOHEM WM TpaBUEM C KpynmHOCThIO 3epeH 10 - 30 MM, ¢ ToNHON
ciost rpaus 1,0 M. TonmmHa cinost BoJs! Haj 3arpy3koi gonkHa ObTh He MeHee 1,0 M. [Tpu oOmeit
BBICOTE PEAKTOpPa HE MEHee 3 M Y/IeIbHYIO THAPABIMYECKyI0 HArpy3Ky Ha 1 M Iuromau peakropa
Y yAEJNbHBIN pacxo]l Bo3ayxa Ha | M oOpabaTeIBaeMOI BOJIBI MOKHO TPUHUMATH 110 Tabm. 17.

Tabnunma 17

O01iee conepkaHie COeTMHEHUH VY nenbHas rugpaBIMueCcKas V nIenbHbIA pacxoj Bo3IyXa, M° Ha 1 M
CEpOBOJIOPOIA B HCXOIHOHM BOJIE, MI/JI Harpyska, m°/ (m” [ cyT) BOJIbI
Jo 20 210-70 2-4
20-50 70 - 40 4-7

Ipumeuanus: 1. PekomMeHayemble mapamerphl Ul KaXXIOTO KOHKPETHOrO OOBEKTa ClleIyeT IpOBEpSTh
TEXHOJIOTUYECKUMH H3bICKaHHUSIMHU.

2. B Tabn. 17 mamel mapamerpel mpu Temmeparype Boasl 9 - 10 °C. Ilpm Ttemmeparype Bomsl 6 - 8 °C
THpaBINYecKast Harpys3ka ymeHsmaercst Ha 50 %, npu Temneparype coire 15 °C - yBenmuusaetcs Ha 50 %.

12.16. OTtBOA BOABI U3 peakTopa CJHEAyeT NpeAycMaTpuBaTh 110 JEPEBSHHBIM WJIU
IUTACTMACCOBBIM JKeJI00aM, yCTaHOBJICHHBIM B BEpXHEH YaCTH peakTopa TakuM o0pa3oM, uTOOBI
BEPXHAA KPOMKa 3KeJI000B pacroliarajiachk CTpOro ropu3oHTalbHO. PaccTosiHue mexmay sxenodamu
JOJDKHO OBITh He Oosee 2 M. [Inmomane OZHOTO peakTopa, UCXOAS U3 YCIOBUS PaBHOMEPHOTO
pacrpeieieHus BOJIbI M BO3/yXa IO €To TUIONIaan, CleayeT NpuHuMaTth He 6osee 100 M.

12.17. Yucno He3aBUCUMO PabOTAIOMIMX OTACICHUN peakTopa MPUHUMAIOT HE MEHEE YeThIpEX.
[TpemycmaTtpuBaeTcsi BO3MOKHOCTD O1a4U BCEW BOJBI M BO3AyXa B OJHO OTAEJIEHUE peakTopa C
LEJbI0 MPOMBIBKH 3aTrPy3KH.
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Haanexxut npegycmaTpuBaTh BO3MOXKHOCTH OINOPOXKHEHHsI peakTopa Jjsl OCYLIECTBICHHS
PEMOHTHBIX PadOT M MPO(YUITAKTUIECKOTO OCMOTPA.

12.18. Ha nHe peakTopa yCTpaMBalOT [BE paclpeleUTeNIbHble CHCTEMBbI: OAHY - JJs
pacopenenenus BOJbl, APYTyIo - JUld Bo3ayxa. PacrpenenurenbHble CUCTEMBI pa3MELIAIOT Ha JHE
pe3epByapa IOJ JIOKHBIM JbIpUaTBIM JHHILEM, Ha KOTOPOE YKJIAJbIBAIOT I'PaBUN WM I1E€OEHb.
JuameTp oTBepcTHil B TpyOax AJist pacnpeaeneHus Boabl - 10 MM, mar Mexy oTBepcTusMu - 0,5 M.
Paccrosinne mexay Tpybamu s Bo3ayxa - 0,25 M, mexnay orBepctusimu - 0,15 m. OtBepcras B
TpyOax Jisi BO3IyXa AUaMETPOM 3 MM PAaCIOJIararoT Mo YIiIoM 45° BBepX ¢ 00€HX CTOPOH TPyO B
IIaXMaTHOM MOpPSKE.

CyMmMapHas IUIOIIAAb OTBEPCTUH B KaXKJOM OTBETBJIECHUM CUCTEMBI IMOJAYM BOJBI JIOJKHA
coctaByAThk 0,3 - 0,35 muromaau NonepeyHoro ceyeHus TpyObl, CyMMapHas IUIOLalb MONEPEeYHbIX
cedyeHuit orseTBiIeHU - 0,4 - 0,6 TIOMIAM TTOTIEPEYHOTO CEYCHHS KOJUIEKTOPA.

B koHIue kaxxaoi pacrnpenenauTenbHOM TpyObl U HAa MarucTpaid BO3AYXOBOJOB JOJKHBI OBITH
YCTAHOBJIEHBl CTOSIKM C 3aJBMKKaMU WM CHEMHBIMHU 3alIylIKaMH JAJs MPOJYBKM BO3TYIIHOM
pacrpeeNuTeNIbHON cucTeMbl. BO3yX0BOBI Iepes] MyCKOM B 3KCIUTyaTalMio MPOAYBalOT, yaalsis
BO3/yX Y€pe3 CHEIHabHbIE 3aIBUKKH W 3aTTyIIKH.

Cuctemy 11 pacrpeliesieHus] BO3ayXa HeoOXOAMMO pacrojiaraTb Ha OJHOM OTMETKE CTpPOro
TOPH30HTANBHO. J{OIyCTHMOE OTKIIOHEHHUE JIOJKHO OBITh He OoJee + 3 MMm.

CkopocTh ABMKEHMsI BOJbI B Hayase JplpuaTod TpyOsl - 1 - 1,5 m/c, Bo3myxa - 15 - 20 m/c,
CKOpOCTh BBIXOJIa BO3yXa U3 oTBepcTui - 40 - 50 m/c. MaructpaibHbie BO3yXOBOIBI YKIAIBIBAIOT
BBIIIIE YPOBHS BOJBI B peakropax. HeoOxoaumo obecreunBaTh PaBHOMEPHOCTh paclpeeieHus
BOJIbI U Bo3yxa (He menee 80 %).

TpyOsl 11 moAauM BO3LyXa YKJIAABIBAIOT HA JIEPEBSHHBIE UM IJIACTMACCOBBIE OMOPBI U KPETIST
K OIOpaM XOMYyTaMH C PE3MHOBBIMM IpokjiagkaMu. Omopbl KpenaT K JAHUILY PEeaKTopa, XOMYThI
ycTaHaBIuBaOT uepe3 1,0 M.

BHyTpeHHIOI0 TOBEPXHOCTh PEAKTOPa CIIEAYET 3alllUIaTh aHTUKOPPO3UOHHBIM MOKPBITHEM.

12.19. [Ina TpaHCHOPTUPOBAaHMUS BOABI, CoOJepXalleil CcepoBOJOPOJ, MPEINOYTUTEIBHO
NPUMEHATH TPYOBI:

acoectonemenTHble HanopHele (I'OCT 539-80) ¢ ac6ecrouemenTHbIMU MypTamu Tuna CAM;

13 BBICOKOXPOMHUCTHIX ctajnieit Mmapok X25T, X17T, X21HST, X18H10T;

U3 MOJIMATHUIIEHA BBICOKOTO AaBneHus U Hu3koi mnotHocTu [THIT (TOCT 18599-83).

Apmatypy HEOOXOJMMO TMpPHUMEHSATh B  KOPPO3MOHHO-CTOMKOM  HCIOJHEHHH. MOXKHO
UCIIOJIb30BaTh BEHTWIN M KJaNaHbl U3 IJIacTMacc (BUHMILIACTA, MOJUATUIIEHA), a TAKXKE CTAJIbHYIO
U YYTYHHYIO apMaTypy, (pyTepoBaHHYIO IUIacTMAacCcOil WM pe3nHoW. Matepuan sl MOKPBITHS
BHYTPEHHEH IOBEPXHOCTU TPyO M pe3epByapoB AOJIKEH MPEIyCMAaTPUBATHCS B COOTBETCTBHUU C
«IlepeuneM MaTepualloB U PeareHTOB, pa3pellleHHBIX ['JTaBHBIM CaHUTAPHO-AIHUAEMUOIOTHYECKUM
ynpasieaneM MunzapaBa CCCP it npuMEHEHHST B TPAKTUKE XO3SHWCTBEHHO-ITUTHEBOIO
BOJIOCHAOeHUs». [IpoxoaHble ranepen A TpyOOIpOBOIOB U apMaTyphl HAJUIEKHUT 000PYI0BAThH
NPUHYIUTEITLHON BEHTUIAIIMEH ¢ 12-KpaTHEIM OOMEHOM BO31IyXa, a TAK)Ke 000TPEBOM.

12.20. PactBop Tpumnomudochara HaTpus IO3UPYeTCs MEpes PeakTOpOM OHOXHMHYECKOTO
OKHCIICHUS C LIEJbI0 MHTEHCU(HUKAMK B ClIydyae HEOOXOIMMOCTH Pa3BUTUS THOHOBBIX OAaKTEpHH.

Ho3a tpunonudocdara vatpus - 0,5 mr/a (1o POi‘ ). C nenplo yaydineHus mporecca pacCTBOPEHUS
tpunonudochara HaTpUs NPU NPUTOTOBICHUUM PabOYEro pacTBOpa CIEAYeT MpPeayCMOTPETh
BO3MOKHOCTh 0apOOTHPOBaHUS BOJIBI BO3yXOM B PAaCTBOPHOM Oake.

Jozupytot Tpunonudocdar HaTpusi HENPEPHIBHO B TIEPUO/] MTyCKOHAIAQAOUYHBIX paboT B TeUEHHE
3 - 4 Henenp, a 3aTeM MEPUONUYECKH NPH yXyIIeHHH 3(dexra ouncTku B TedeHue 2 - 4 cyT B
MECHIIL.

PactBop Tpumnonudochara HaTpus HEOOXOAUMO MPUTOTABINBATH B 0aKax ¢ aHTUKOPPO3NOHHOM
3amuroil. KoHueHTpanuio pabounx pacTBOpoB HaanexuT npuHumarb 0,5 - 3 % B pacuere Ha
TEXHUYECKUH TPOAYKT, MPOJOIDKHUTEIBHOCTh PACTBOPEHUS C TPUMEHEHHEM MEXaHHYECKHX
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MEIIAJIOK MJIM CKATOTo Bo3ayxa 4 4 - mpu Temmneparype Boasl 20 °C, 2 4 - mpu TemnepaType BOIbI
50 °C.

Ecnu ananu3 mokaxer, yTo B peakTope OMOXMMMYECKOTO OKHCICHMs OTJaraercs KapOoHat
KaJbIsl, TO JUIA NPEAOTBPAICHHUS 3apacTaHUs 3arpy3KH peakTopa pacTBop Tpunonudocdara

HATPUS JO3UPYIOT TOCTOSIHHO (1032 2 MTI/J 110 POy ).

12.21. IIpu cymMapHOM COJEpKAHUM aMMOHUSI, HUTPATOB U HUTPUTOB B MPHUPOJHOM BOJIE MEHEE
0,2 mr/n (mo N) cienyer mpeaycMaTpuBaTh TO3UPOBAHHME B MCXOAHYIO BOJY TakXKe aMMHUakKa B
KayecTBe OMOTeHHOr0 KOMIIOHEHTa. J{03MpoBaHHWE aMMHaKa OCYIIECTBISIETCS HEMpPEepPhIBHO B
MEepUO/ IMyCKOHAIATOYHBIX PaboT B TeueHwe 2 - 3 Hepenb gozou 0,5 mr/m (mo N), a Takxke
NEPUOANYECKU B Cilydae yXyIuleHus 3(¢p(HEeKTUBHOCTH OYUCTKH BOJBI OT CEPOBOJOPO/Aa B TEUCHUE
HECKOJIBKMX JIHeH 2 - 3 paza B rof. s 1o3upoBaHUs aMMHUaka MOXHO HMCIIONIb30BaTh XjaopaTtop. B
XJIOPAaTOPHON HE JOJDKHBI HAXOJIWUTHCS OJHOBPEMEHHO OaJJIOHBI C aMMHAaKoOM M XJOPOM BO
u30exxaHue o0pa3oBaHMS XJIOPUCTOTO aMMOHUS. BaljoHbl ¢ aMMHaKOM HEOOXOJMMO XpaHHUTh
OTJIENIbHO OT OaJuTOHOB ¢ xj0poM B cooTBercTBUM co CHulI 2.04.02-84. Jlo3upoBarh aMMHAYHYIO
BOJIy CJIEIyEeT M0 METANINYECKUM TpyOam.

12.22. Tlpu o6paGoTke B peakTope OMOXMMHUYECKOTO OKHCICHHsS BOJa MOXET CTaTh
HecTaOuIbHOU. B pesynbrate OKHCIEHHS cepoBOIOpoJa 10 Cyib(}haToB M 00pa3oBaHHs CEpHOU
kuciaotel pH Boxbl moHmkaercs. B pesynbrare agecopOuMu U3 BOABI YAaCTH PACTBOPEHHOTO
JTMOKCUIA yriepoja mpu 6apOboTupoBaHuM BOoAbI BO3AyxoM pH 0O0paboTaHHOM BOJBI MOBBIIIACTCS.
CyMMapHOe BIMSIHHE 3THX IMPOLIECCOB CIEAYET OMPEAeNATh IKCIIEPUMEHTAIBHO MPH BBINOJIHEHUN
TEXHOJIOTUYECKUX U3bICKAaHUH.

Bona, nanpaBnsemas motpeburtento, HoKHA ObITh cTabuibHa. OlEHKY CTaOMIIBHOCTH BOJBI
PEKOMEHAYETCS BBIMOJIHATh SKCIEPUMEHTANbHO. IIpM OTCYTCTBMM JaHHBIX TEXHOJIOTUYECKUX
U3bICKAHUH OLIEHKY CTaOMJIBHOCTH BOJIbI MPOM3BOASAT MO WHIEKCY HACBIIIEHHS BOJbI KapOOHATOM
KaJbllisd HAa OCHOBE XHMHUYECKHX aHaJM30B, BBIMOJIHEHHBIX MPH TPOBEICHUM HWCIBITAHUN
MOJIeJIbHOW YCTaHOBKHU IO OYHCTKE BOJBI OT CEPOBOAOPO/IA.

13. OBEC®TOPUBAHMUE BO/Ibl METOJIOM KOHTAKTHO-COPBIIMOHHOM
KOAI'YJIAIIUU

CYINHOCTBb METOJA 1 OBJIACTD IIPUMEHEHUA

13.1. OGecdTopuBanre BOABI METOJOM KOHTAKTHO-COPOIIMOHHOW KOAryJisIIUd OCHOBAaHO Ha
CIIOCOOHOCTH TMPOJAYKTOB THIPOJH3a ATIOMUHUEBBIX KOATYJISIHTOB (CEPHOKUCIOTO AallFOMHHUSA,
OKCHUXJIOpUJA aNIOMHUHHS) H3BIeKaTh (Grop u3 Bonbl. llpomecc BbieneHuss ¢ropa U3 BOIBI
3HAYUTENBHO MHTCHCU(DHUIIUPYETCS B 36PHUCTOM ClIo€ (PHIBTPOBAIBLHOTO COOPYKEHUS, HApUMep,
TUINA KOHTAaKTHOTO OCBETIuUTeNsA. B 3TOM ciyyae copOuust ¢pTopa OCylIeCTBIAETCS Ha OBEPXHOCTH
KOHTaKTHOW 3€pHUCTON CPEMBI.

13.2. Jlna oGecreuenus Tpebyemoit riayOunbl u 3(h(PEeKTHBHOCTH Tporiecca obechTopuBaHMs
HeoO0X0IuMa TMpeIBapUTeNIbHAS 3apsijiKa 3arpy3KH - HAKOIUICHHE B HEW M30BITKA THIPOIN3YEMbBIX B
BOJIE COJIEH, COJIEPIKaINX THAPOKCHU]T aTIOMUHUS. 3apsAKy cleayeT OCyIIEeCTBISATh B CaMOM Hayalie
KKI0r0 (PMIBTPOLMKIIA U TPOU3BOANTH IMyTEM IMOAAYd B BOAY B TeueHHe | - 2 9 MOBBINICHHON
JI03bl KOAryJisiHTa. 3aTeM 10 KOHIa (pUIbTPOILMKIA B BOAY HEOOXOAMMO BBOJIUTH pabOuyio 03y
KOaryJisiHTa, KoTopas B 3 - 5 pa3 MeHee 3apsaHOW. [ MOBBINIEHHS IPOYHOCTH OCaAKa IpHU
MOBBILIICHHOM COJIep>KaHuu (Topa B UCXOAHOMN BOJIE JAOMOJHUTEIHLHO BO3MOXKHO BBEJICHHUE B BOAY
GIIOKYISIHTA - TOJTHAKPHIAMU/A.

13.3. OOGnacTh TOpUMEHEHUS METOAA OTPAHHUYMBACTCS CICAYIOIIUMHA OPUEHTHPOBOYHBIMHU
3HAQUCHUSIMU TOKa3aTeliel KadyecTBa MCXOJHOM BOJBI, KOTOpPbhIE B Ka)KIOM KOHKPETHOM Cly4ae
HEO00XO0IMMO KOPPEKTUPOBATH MPOOHBIMU TEXHOJOTUICCKUMU H3BICKaHUSIMH: (HTOp - HE Ooyee S5
MT/JT; ®KECTKOCTh - He MeHee 1,5 - 2,0 Mr-skB/i; MENOYHOCTH - A0 3 - 5 mr-sks/m; pH - 7 - &;
cepoBoopo - 10 1,5 - 2,0 mr/m; xenezo (I1) u (I1I) - mo 5 mr/m.
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13.4. Meroa peKOMEHIyeTCsl UCIOJIb30BaTh Ha CTAHUUAX Mpou3BoauTenbHOCTRIO 1600 - 20000
M3/CyT. [Ipu COOTBETCTBYIOIIEM TEXHUKO-KOHOMHUYECKOM OOOCHOBAHMHM BO3MOXXHO MPUMEHEHHE
MeTOJa JUIs CTaHUUWA Oonbliedl Tpou3BoAUTENbHOCTU. [IpuM MeHbINeH NPOM3BOAUTEIHLHOCTH
obecroprBaHue ClIeIyeT OCYIIECTBIIATh HA ycTaHOBKaxX Thma «CTpys» (cM. pasm. 14).

COCTAB COOPYKEHUM 1 CXEMA PABOTHI CTAHIIUA OBEC®TOPUBAHMUS

13.5. B cocTaB OCHOBHBIX COOPY>KEHHI CTAaHIIMU 00ec(hTOPUBAHHS CIIETyET BKIFOYATh:

KOHTAaKTHYIO KaMepy, COCTOSIIYIO U3 JIByX CMEXHBIX MM OTIEIbHO PAaCIONIOKEHHBIX CEKIIHH.
Opna w3 cekuuMi MnpeAHa3Hauy€Ha [UIsl HOJAaYd B BOJAY IMOBBIIIEHHOTO 3apsiIHOTO pacxoja
KOATYJISHTA, APYTas - IS BBOJA PabOUYEro pacxoa';

' TIpu npoekTHpOBaHHK MOTYT GbITh PACCMOTPEHBI M IPYTHE BAPUAHTHI MIOJIAYH B BOY MOBBIIICHHBIX 3apSAIHBIX 7103
KOaryJsHTa.

(GUIBTPOBaAJIbHBIE COOPYKEHHSI ¢ BOCXOSAIINM MTOTOKOM BOJIbI - KOHTAKTHBIE OCBETIUTEINH;

pe3epByap aiis coopa rnepBoro GuiIbTpaTa;

pesepByap aisi coopa o6ecpTopeHHOI BOIBI (pe3epByap YUCTOM BOABI);

pe3epByap-0TCTOMHUK MPOMBIBHBIX BOJI.

Kpome toro, Ha cranuum oGecTopuBaHuUs CIelyeT MPEayCMaTPUBATh PEareéHTHOE XO3AHWCTBO
JUIs TPUTOTOBJIEHUS U JO3MPOBAHUSA pACTBOPOB KOAryJsHTa, INEJIOYHOIO peareHra u
NOJMAKpUIaAMUA, YCTPOICTBA st 00e33apaKMBaHUs BOJIbI U 00paOOTKU OCaKa.

13.6. IlpuHnunuanpHash cXxeMa CTaHIMM TOoKa3aHa Ha 4epT. 41. Bopma, 3abupaemas wu3
BOJI03a00pa, MoJaeTcs B KOHTAKTHYIO KaMmepy M oOpabaThiBaeTcsi B Hauyane (QHIbTPOIMKIA
3apsIIHBIMY, a 3aTeM PabOYMMHM J103aMH KOAryJsiHTa. B KOHTaKTHBIX OCBETJIUTEINSAX BOJA MPOXOAUT
CHHM3Y BBEpX 4Yepe3 CJIOH 3apsHKCHHON (UIBTpyIOmIeH 3arpy3kd, TIIe OCBOOOXAAeTCsl OT
HOBBIIIEHHBIX KOJIMYECTB (hropa, 3aTeM (MIBTPAT IOCIEJOBATENBHO IOCTYHNAeT B PE3EpBYaphbl
NPOMBIBHOW M YHCTOM BOJBI: MEPBBIN (PUIBTpAT HANPABISIOT B Pe3epByap NMPOMBIBHOM BOABI (B
TEYEHUE TIepHoJa 3apsAlKh), IOCIe OKOHYaHUS Ipolecca 3apsJKh - B pe3epByap 4YHUCTOU
(obecropennoit) Boael. Ilepen  moctymieHMeM B pe3epByap  BoJa  IOABEpraercs
o0e33apakuBaHuio. Boxy u3 pesepByapa nepBoro (GpuiabTpaTa UCHONB3YIOT TOJIBKO Il IPOMBIBKU
KOHTaKTHBIX OCBETIUTENCH.

Yepr. 41. [IpunnunuaibHas cxeMa padoTbl CTAHIUN 00ecTOPUBAHNS BOJbI

[ - apTe3naHcKas CKBaXKMHA; 2 - 3apsiiHasi KaMepa CMECHUTENs; 3 - ojiaya KoaryJsiHTa; 4 - pabodasi Kamepa CMEeCUTEIIs;
5 - KOHTaKTHBII OCBETIINTEND; 6 - pe3epByap cOpoca rmepBoro GUILTpara; 7 - mojada colsl; § - pe3epByap-0TCTOHHUK
TIPOMBIBHOM BOJIBL, 9 - Mogada xiyopa; /0 - pe3epByap 4uCTON BOIBL; /] - Mogada BOABI MOTPEOUTEIIO

CTouHbIe BOJBI OT MPOMBIBKH KOHTAKTHBIX OCBETJIUTENEH ClielyeT cOpachiBaTh B pe3epByap-
OTCTOMHHK IMPOMELIBHLBIX BOI. ITocne orcramBaHus u HeﬁTpaﬂI/ISaHI/IH IICJIOYbI0 OCBCTIICHHYIO BOOY
VJTH HAIIPaBISIIOT B TOJIOBY COOPYKCHUH, MM cOpachIBalOT B KaHaimn3auio. ChIpoif 0ca/IoK MOAaloT
Ha COOPYKEHUs 10 ero oopadoTke.
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13.7. KoHTakTHY10 Kamepy cjielyeT yCTpauBaTh IO THUITy BXOJHOW KaMepbl, IPUMEHSAEMON A
CTaHIIMHA KOHTAKTHOTO OCBETJICHHUS TMPHU OCBETIICHUH U obecuBeunBanuu Bosl (mo CHull 2.04.02-
84). Bpemst npeObiBaHMs BOJBI B 3apsAJHON CEKIUH JOJDKHO COCTaBIATh 2 - 3 MMH B pacyeTe Ha
3apsIKy OJTHOTO KOHTAKTHOTO OCBETJIMTENS, B paboueill cekuuu - 3 - 5 MUH B pacuere Ha OOIIHiA
pacxo]| BOJbl CTaHIUH.

KOHCTpYKTHBHO-TEXHONIOTUYECKUE  PEIICHUST  KOHTAKTHBIX  OCBETJIMTENIEH  CTaHLUU
obecTopuBaHUs BOJIbI PEKOMEHAYETCS NMPUHUMATh Takke B cooTBeTcTBUU co CHull 2.04.02-84.
CkopocTh (puIbTpaiii MPUHUMAIOT PABHOM 3 - 4 M/4 (TIpH coepkaHuu (Topa B UCXOAHOH Boae 4
-5 wMr/n) u 4 - 5,5 /4 (mpu UCXOAHOM cofepxaHuu propa MeHee 4 mr/i). OcTaiabHble TapaMeTphl
IPUHUMAIOT CIEAYIOLIMMHU: BBICOTY cJiosi (QuibTpyromed 3arpy3ku - 2,0 M; SKBHUBaJECHTHBIN
nuameTp 3arpysku - 1,0 - 1,2 mm; koaddunmeHT HeoqHOpoIHOCTH - 2,2 - 2,5. [IpoIomKUTENbHOCTD
[UKJAa TPU YKa3aHHBIX I[apaMeTpax PEKOMEHAyeTcsl MpuHUMarh 12 - 18 4 B 3aBUCUMOCTU OT
HCXOJIHOTO cofiepxaHus Qpropa.

13.8. IIpoekTupoBaHuEe pearecHTHOTO XO3SHCTBA CIEAYET OCYLIECTBISATH B COOTBETCTBHH CO
CHullI 2.04.02-84. OpueHTUPOBOYHBIE 103bI PEAT€HTOB PEKOMEHIYIOTCS CIEAYIOLIHE:

71032 KOAryJsiHTa - CEpHOKUCIIOTO aIFOMUHUS - IO 0€3BOAHOMY MPOAYKTY: 3apsaHas - 300 - 500
Mmr/11, pabouas - 65 - 130 mr/m;

71032 COBI JJTsI HEUTpaTN3aIluu IPOMBIBHBIX BOJ 1 ocanka - 50 - 80 mr/i;

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

[Mpumenenne [TAA pexoMeHayeTcs TpeaycMaTpuBaTh HpU COAEpKaHUU (Topa B HMCXOMHOM
BoJie cBblIe 3 Mr/i. [TAA BBOIAT B KOHIIE paboueil CEeKIIMY KOHTAaKTHOW KaMephbl.

[TapameTpsl NpPOMBIBKM KOHTAKTHBIX OCBETJIMTEIEH (MHTEHCUBHOCTB, IPOJOJIKUTEIBHOCTD)
npuHUMaroT B coorBeTcTBUM co CHull 2.04.02-84.

Ob6e33apaknBanne 00echTOPEHHON BOIBI TPOU3BOIAT C YYETOM MECTHBIX YCJIOBUH H B
cooTBeTcTBUM ¢ 06mumMu pekomenaanusimu CHull 2.04.02-84.

Pe3epByap-0TCTOMHNK TPOMBIBHBIX BOJ CIIEIYET PAaCCUUTHIBATH HA BpeMs NMPEObIBaHUS UX HE
MeHee 2 4.

CoopyxeHusT M yCTpOWCTBa 1O 00OpabOTKE TNPOMBIBHBIX BOJ M OCagka MPOCKTHPYIOT B
coorBerctBuM co CHull 2.04.02-84, mnpu »3ToM MOryT OBITh TPUHATH CIEAYIOLINE
OpPUEHTUPOBOYHBIE PACUETHBIE TAPaAMETPHI:

KOHIIEHTpalus TBEpIOH (ha3bl yIIIOTHEHHOTO Ocajika mocie 6 - 8-4acoBOro ymiaoTHeHus - 1,5 -
1,8 r/m;

o0beM ocazka - 2,5 - 3 % KoaudecTBa MPOMBIBHBIX BOJI.

14. YCTAHOBKH THIIA «CTPY5» IJISA OHUCTKHU ITOBEPXHOCTHbBIX U
HHOJA3EMHBIX BOJ

HA3BHAYEHHME U OBJACTDb ITIPUMEHEHUA

14.1. YcranoBku tuma «CTpys» MpeACTaBIsAiOT coO0H HA0Op 3JIEMEHTOB TOJHON 3aBOJICKOM
FOTOBHOCTH, MOHTHPYEMBIX Ha MECTE€ MPUMEHEHHUSI U CEPHUIHO BBITYCKAEMBIX OTECYECTBEHHOM
MPOMBIIIUICHHOCThIO. OHM TpeaHa3HadYeHbl [JII OYHMCTKH (OCBETJICHHS M OOECIBEUHMBAHMS)
MOBEPXHOCTHBIX BOJI, & TaKXke AJisi 00e3Kene3uBaHusi, 00eCTOPUBAHUS U YMSTUCHHSI TTOJ3EMHBIX
BOJl U MOTYT OBITh HCIIOJIb30BaHbI MPU BOJOCHA0XKEHUHU CEIIbCKUX W MaJIOHACEJIECHHBIX MECT, 0a3
OTJIbIXa, BAXTOBEIX ITIOCEIIKOB H T.II.

14.2. Ilpu wuCHOJB30BAaHMM YCTAHOBOK HCXOAHAs BOJa JOJDKHA OTBEYATh CICAYIOIIUM
TpeOOBaHUM:

MIPU OYMCTKE TIOBEPXHOCTHBIX BOJ MCXOHOE COJIEP)KaHKE B3BEIICHHBIX BemecTB - 710 1000 mr/m,
BETHOCTHh - A0 120 rpax. Mcmonb3oBaHuE YCTAaHOBOK JJIsi OYMCTKH BOJABI ¢ 0ojiee BBICOKUM
COJIEpKaHUEM B3BEIICHHBIX BEIIECTB BO3MOYKHO TOJIBKO MPHU MPUMEHEHUHN TUIaBYYHX BOI03a00POB-
OTCTOMHHKOB WJIM COOPYXKEHHUH M O0O0OpyJOBaHUS IJs TMPEABAPUTEIHHOTO OCBETICHHS BOIbBI
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(KOBILIEH, 3ampyll, 3eMJISHBIX OTCTOMHHKOB W JAp.) M C Oojee BBICOKOH IIBETHOCTHIO - MPHU
000CHOBAaHUU TEXHOJIOTMYECKUMU U3BICKAaHUSIMU;

npu obezxkene3uBaHUM cojepxkanue >kenesa - 10 - 50 mr/a, cepoBogopona - a0 2 - 3 mr/m,
CBOOOIHOMN YTIIEKUCIIOTHI - 10 150 mr/11, okuciseMocTs - 10 30 - 40 mr/it O,, pH > 5.8;

IpU yMSTUYEHUU OO0IIast )KeCTKOCTh - A0 12 - 18 mr-skB/n, kapOoHaTHAs KECTKOCTh - A0 8 - 10
MTI-DKB/T;

npu obecropuBanuu conepkanue ¢propa - 10 5 Mr/m, cynabdatos - 10 350 Mr/i.

[To ocranbHBIM (U3UKO-XUMHUYECKHUM TIOKA3aTeNsiM KadeCTBO HWCXOJIHON BOJBI JIOJHKHO
cootBercTBOoBaTh ['OCT 2761-84.

14.3. Ilpu coBmecTHOM cojnepkaHHM B 00OpabaThIBaeMON BOJE M30BITOYHBIX KOHIICHTPALUi
coJiel JKeCTKOCTH M Kejie3a TEXHOJOTHS YMATYEHHUS BOABI OOECIeurBaeT OJHOBPEMEHHO H €€
o0e3kee3uBaHue.

14.4. Ilpu BBINOJHEHUU YCIIOBUM, YKa3aHHbIX B M. 14.2, mpuMEHEHUE YCTaHOBOK IO3BOJISIET
noJryyaTs Boxy, otBevaromtyto 'OCT 2874-82.

14.5. [Ipou3BOIUTENBHOCTh CEPUIHO BBITYCKAEMBIX YCTAHOBOK MPUMEHHUTENBHO K OYHMCTKE
IOBEPXHOCTHBIX BOZ Oru paBHa 100, 200, 400 1 800 m°/cyr.

[Tpon3BOAUTENBHOCTh YCTAHOBOK B peXKHMaX yMSTUeHUs, 00e3kKene3uBanus u o0echTopuBaHus
BOJIBI PACCUYHTHIBAIOT IO (hopmyIie

Qpacq = QTI/IH KOTa (5 1)

rne Ky - KOd((OUIMEHT OTHOCHUTEIBHOTO HW3MEHEHHS IPOM3BOJUTEIBHOCTH YCTAaHOBOK IO
CPaBHEHMIO C PEKUMOM OYUCTKHU MOBEPXHOCTHBIX BOJ (cM. . 14.23.3, 14.24.6, 14.25.4).

COCTAB U TEXHOJOI'MYECKHUE CXEMbI PABOTbBI YCTAHOBOK

14.6. OcHOBHBIE D3JEMEHTHl BOJOOYHMCTHOM YCTAaHOBKM I OYHUCTKH IIOBEPXHOCTHBIX BOJ
IpEJICTaBJICHbI Ha uepT. 42.

14.7. Cxema paboOTBl YCTAaHOBKM B pEXHME OUYUCTKH IOBEPXHOCTHBIX BOJ CJEIyIOIas.
HcxonHas Boja 3abupaeTcsd M3 BOAOMCTOYHHMKA HACOCAMU M IOAAETCS HAa YCTaHOBKY. PactBop
KOaryJisiHTa B TpeOyeMbIX 103ax (Ipu paboTe B peareHTHOM peXHMe), BBIOPAaHHBIX Ha OCHOBaHUHU
NpOOHBIX JTAOOPATOPHBIX MCIBITAHUNA, BBOAMTCS BO BCACBHIBAIOIIMK WM HAMOPHBIN maTtpyOok
Hacoca. OGe33apakuBalOIIUi pacTBOp XJIOppeareHTa BBOAWUTCS B (DUIBTPOBAHHYIO BOJY, a IpHU
HEOOXOJMMOCTH - TAK)KE U B UICXOJIHYIO BOZY.
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a)

21 44

Yepr. 42. [IpuauunuaabHasg cxemMa padoTbl yCTAaHOBOK THNA «CTpys»

@ - YCTAHOBKA IPOM3BOIUTENBHOCTBIO0 100 1 400 M°/CyT; 6 - ycTaHOBKa HPOM3BOANTENEHOCTHIO 200 1 800 M/cyT; I -
Hacoc MoJa4yu Bojbl; 2 - ceTdaThiid GuibTp; 3 - cMecuTenbHas nuadparma; 4 - BBOJ KOaryJssiHTa; 5 - 0JI0K
KOaryJIMpOBaHUS; 6 - 070K 00e33apakuBaHUs; 7 - HACOCHI-03aTOPHL; § - ONeparioHHas 3aJBIKKa; 9 - OTCTOHHUKMY; 10
- unbTpsr; /] - BBOX XJIOppeareHTa; /2 - BomoHamopHast OamrHs; /3 - MPOMBIBHOM OTceK; /4 - moada BOIbI
MoTpeOUTENSIM

CwMmernienue peareHTOB ¢ 0OpabOaThIBaeMOW BOJIOW CIIEAYET OCYLIECTBISITH HETIOCPEIACTBEHHO B
Hacoce WJIM B HANOpHOM TpPyOOMpOBOAE A0 KaMmephbl XJombeoOpazoBaHus. [[ns 3amepskaHus
KPYITHBIX TUIABAIOIINX MIPUMECEH TOCIe Hacoca yCTaHaBIMBaeTCs TpyOsIit puibTp. [poiins rpyOsiid
¢bunbpTp, BoJa MOCTyMaeT B KaMepy XJIOMbeoOpa3oBaHMs, B KOTOPOM MOCIE BBOJA KOATryJsSHTA
o0pa3yroTcsi XJIONbsl TUApAaTa OKUCH AJTIOMUHHUS C HW3BJICUEHHBIMH M3 BOJbl B3BEIICHHBIMH U
KOJUTOMIHBIMH 4YacTuiamMu. OOpa3oBaBirecss B KaMepe XJIOMbs HEMOCPEACTBEHHO MOCTYMHaroT B
oTcTOMHUK. [Ipu NBMXKEHMM BOJBI B OTCTOMHUKE B TpyOax M MEXTPYOHOM €ro MpOCTPaHCTBE
MIPOUCXOAAT BBINMAJIAHUE B3BECHM W WHTEHCHUBHOE €€ ocBeTieHHe. OIHOBPEMEHHO MPOU3BOAUT
CIIOJI3aHME YaCTU 0CaJKa B KaMEpy XJIONbeOoOpa30BaHMs.

OTtcToeHHas BoJa C OCTATOYHOM MYTHOCTBIO MPOXOAUT (PUIBTP, B KOTOPOM IMPOUCXOIUT €€
OKOHYATEJIbHAsI OYUCTKA.

[Ipoiigs GuubTp, BoAa MOJ OCTATOYHBIM HAMOPOM TMOCTyMaeT B 0ak BOJOHAMOPHOW OamrHw,
OTKYyJa HAIpaBJIIETCS B 3aBUCHMOCTH OT YCIIOBUM B BOJOIIPOBOJHYIO CETh, B pE3€pByap WU K
HACOCHOH cTaHIMM (BTOPOro moabeMa). B HamopHoil OairHe mpeaycMmarpuBaeTcsi oT0Op BOJIbI Ha
IPOMBIBKY C 0O€CleYeHHEM TrapaHTHPOBAHHOTO 3amaca. [[ns yaaneHus HakalulMBaroOIIMXCS B
YCTAHOBKE 3arps3HEHUN NpPelyCMOTPEHA €€ NepHoJuyYecKas mpombiBKa. [Ipum 3TOM mpombiBHAs
BOJa W3 OallHu, MOCTymas Ha (WIBTP CHU3Y BBEPX, PACHIMPSET €ro (pUIBTPYIOUIYIO 3arpy3Ky,
BBIHOCSI HAKOMUBIITNECS 32 (PUIBTPOIUKI 3arpA3HEHHMS], a 3aTeM MOCTYMaeT B OTCTOMHUK M CMBIBAaET
HAaKOIMBILHKICS B HEM OCAJIOK.

O6opynoBaHue s KOAryJUpPOBaHHUS BOJBI BKIIOYAET IBYXCEKIMOHHBIA Oak ¢ MEpEeHOCHOU
JJEKTPOMEIATIKON U Hacoc-7103aTop Ulsl BBEAEHHUs pacTBopa peareHTa. [[nst obes33zapakuBaHus
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UCIIONB3YIOTCS dJIeKTpoiu3Hble ycTaHOBKH DOH-1 unmu OH-5. [Ipu ux oTcyTCTBHH OCYIIECTBISIOTCS
IPUTOTOBJIEHHUE U JO3UPOBAHUE XJIOPPEAreHTOB - TUIIOXJIOPUTA KAJIbLUS WIN XJIOPHON U3BECTH.

14.8. OCHOBHBIMH OTJIHYUTENBHBIMU DJIEMEHTAMH YCTAaHOBOK ISl OYHCTKH TMOJ3E€MHBIX BOJ
(depT. 43) ABIAIOTCS MPOMEKYTOUHBIN Oak-a’spaTop (ra300TACIUTENb) U OJIOK JJIsl IPUTOTOBIICHUS
HIENIOYHBIX pPEareHToB (MPU yMSATUYEHWH M o0e3KelNe3uBaHUU BOJIbI). B psae ciydaeB MOXeT
notrpedboBatbesi Oosiee MPOM3BOAMTEIBHOE J03UPOBOYHOE oOopynoBanue. Kpome Toro, mpu
OTIpEeICIEHHBIX YCIOBHUSX MMl 00e33apa)KMBaHUS BOJBI BMECTO XJIOPPEAreHTOB MOTYT OBITh
WCITIOJIb30BaHbI OAKTEPUIINIHBIE YCTAaHOBKY (cM. 1. 14.13).

1IN

S S S S S S S

| 12 ~

Yepr. 43. [IpunuunuaibHas cxema odecropuBanms, o0e3xkeje3NBAHUS M YMATYEHHUS BOABI
Ha ycTaHoBKax Tuna «Ctpysa»

1 - Bomo3abop; 2 - adpannoHHBIN 0aK; 3 - OJIOK MOIIIeTaYUBAHUS BOJIBL, 4 - OJIOK KOAryJHUpOBaHUS BOJBL; 5 - HACOCKHI-

JI03aTOPHI; 6 - HACOC UCXOIHON BOJIBL; 7 - TOHKOCTIOHHBIN OTCTOMHUK; & - CKOPBIN QuibTp; 9 - Oaku oOe33apakuBaHUs

BOJEI XJ0ppearenToM; /0 - 6110k obe33apakuBaHuUs BOABI Ha OAKTEPUIIMAHOM armnapate; [/ - BomoHamopHas OamHs; /2
- II0Za4a BOJIBI TOTPEOUTEIIIM

14.9. Cxema paboTHl YCTAaHOBKH B PEKHMME OOE3)KeJIe3MBaHMS BOJIBI Cieayromas. McxomHas
BOJIa, TIOCTyMaroIas OT CKBa)XWH, OOOTramiaeTcs KHCIOpPOJIOM C TMOMOIUIbI0 pa3OpbhI3TUBAHUSA €€
yepe3 Hacagky C OTpaxaTeJIeM B a’pallMOHHOM Oake, TJe HPOUCXOAUT TaKKE€ YacTHUYHOE
BBIJICJICHHE U3 HEE YTJIEKUCIIOTHI U IPYTUX PACTBOPEHHBIX Ia30B. 3aT€M BOJY C MOMOLIBIO HACOCOB
MOJIAl0T HAa OCHOBHBIE TEXHOJIOTMUECKHE COOPYKEHHUS YCTAHOBKM - TOHKOCIOMHBINA TpyOuaThlit
OTCTOMHHMK CO BCTPOCHHOH KaMepoW XJIOMbeoOpa3oBaHMS M CKOPBIA 3epHUCTBIH (umbTp. [lepen
OTCTOMHMKOM B BOJly C IIOMOIIBIO HACOCOB-I03aTOPOB JO3UPYIOT PAacTBOP WM CYCIEH3HUIO
HIEIOYHOTO peareHTa (M3BeCTH WM colbl). B kamepe xmombeoOpa3oBaHHs BOJAA MPOXOAMUT uepe3
oOpa3yromuiics ClI0H XJIONbEBUIHOTO BBICOKOKOHIIEHTPHUPOBAHHOIO OCAJIKa T'MIPOOKUCH KeJe3a,
KOTOPBIN CO3/1a€T XOPOILIUE YCIOBUS JIJIsl €€ OCBETJICHHUS] B TOHKOCJIOMHBIX 3JIEMEHTaX OTCTOMHUKA.
OxoHuaTenbHast OYMCTKA BOJBI IIPOUCXOANT B CKOPOM (HIIBTpPE, IMOCIE KOTOPOTO OHA TIOCTYIAET B
0ak BOJIOHAMOPHOMN OAaIlHU.

14.10. Ilpu ymsryeHWH BOJY TaKXKe HEOOXOAMMO TOJBEPraTh a’paluu [Jsi BBIICICHUS
YTAEKUCIOTHl U JPYTUX PACTBOPEHHBIX T'a30B. 3aTeM B Hee JOOaBISIOT HEOOXOAMMOE KOJIUYECTBO
IIEJIOYHBIX PEareHTOB (M3BECTU WIIM COJIbL, a B PsiZie CiIydaeB - 00a peareHTa OJHOBPEMEHHO).

B kamepe xmombeoOpa3oBaHHsA OTCTOMHHKA IPOUCXOAMT IMpolecc oOpa3oBaHHs KapOoHAaTa
KaJbIIWs ¥ TUAPOOKUCH MarHus. BeijieieHue OCHOBHOTO KOJIMYECTBA 00pasyIoniencst TBepAoi (as3bl
3TUX COJIEH OCYLIECTBISETCS B TOHKOCIOWHOM OTCTOMHHUKE, a OKOHYATEJIbHOE OCBETJIICHHE BOJIbI
MIPOUCXONT B ITECYaAHOM (HIIBTPE.
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14.11. JIns noamenaynBanus Bojibl (IpU ee 00e3KeIe3UBaHUN U YMATUYEHUH) CIEeyeT B IEPBYIO
ouepesib MPUMEHATh U3BECTh B BUE MOPOIIKOOOPA3HOTO HEramleHOro MpoAykTa (MyLIOHKH) WX
raleHyl HM3BeCTb B BHUJE TI'OTOBOTO H3BECTKOBOIO MOJOKa Wid Tecta. Kak uckiroueHue, mpu
COOTBETCTBYIOIIEM  TEXHOJOTMYECKOM U TEXHHUKO-DKOHOMHUYECKOM  OOOCHOBAaHUM  JJIs
HOJIIeTaYMBaHUsA BOJBI MOXET OBITh WCIOJb30BaHa coja. B cilyuyae NpUMEHEHHs TrameHoro
NPOAYKTa B PEAareHTHOM XO3SHCTBE CIIEAyeT MpeaycMaTpuBaTh Oakd MOKPOTO XpaHEHHS C
YCTPONCTBOM JJIsi IEpEeMEIIMBaHMsI CYCIIEH3UN C)KaThIM BO3AyXOM. B kauecTBe pacxoaHbIX 0akoB
CJIEZlyeT WCIIOJIb30BaTh OaKW pEarcHTOB C CHUCTEMOW IEePEeMENIMBAHUS CXKATHIM BO3IYyXOM, C
UCIIOJIb30BaHUEM PELUPKYJSILMOHHOIO Hacoca WM CTaHJapTHbIE IPOMBINUIEHHBIE Oaku (¢
MEXaHUYECKUM WM TUAPABIMYECKUM IepeMeniuBaHueM). [lis mnepekaunBaHHUs W3BECTKOBOIO
OpoAyKTa M3 OAaKOB MOKPOIO XpaHEHHUS B PACXOJHbIE Oaku cielyeT NMPUMEHATh CIeLUalIbHbIe
Hacochl i cycneH3uil. Ilpy HMCHOJNB30BAaHMM HErameHOM KOMOBOW HW3BECTH  CIIEIYET
npeaycMaTpuBaTh CTaHJAPTHbIE CEpUITHO HM3rOTOBJICHHBIE MEXaHHYECKHE HM3BECTETacUTeNH WU
IIapOBBIE MEJIbHUIIBI. PEKOMEHAyEeTCsl UCIOJIb30BaTh MOKPBIM MOMOJ HU3BECTH, 00ECIEUNBAIOIINN
KpynHocTh yactull u3Bectd a0 0,03 - 0,04 MM, mpu 3TOM TOTOBOE HM3BECTKOBOE MOJIOKO
HEeoOXoquMO ciauBaTh B Oaku MOKporo xpaHeHus. llpu cooTBercTBylOIIEM OOOCHOBAaHUU
JIOITyCKaeTcsl MPUHUMATh CXEMY JAJIS MOJyYeHHs M3BECTKOBOIO MOJIOKA B caTypaTopax IBOWHOTO
HACBILICHMSL.

[Topauy Bo31yXa AJis NEpEeMEIINBAaHUs PEKOMEHYETCsl OCYILECTBIIATh C TOMOIIbI0 KOMIIAKTHBIX
komnpeccopoB Tuna CO, 060pyJ0OBaHHBIX COOTBETCTBYIOLIUMH PECUBEPAMH.

Jlo3upoBaHuE IIEJIOYHBIX PEareHTOB CIEAYET OCYIIECTBIATh HacocaMu-no3aTopamu Tuma HJI
WIM C MOMOULIBI0 MPOTOYHOTO J03UPOBAHMS LIEHTPOOEKHBIM HACOCOM M 0Oa4KOM MOCTOSIHHOTO
YPOBHSIL.

14.12. IIpu obecropuBaHuM BOAAa W3 CKBAXXUH MOCTYNAET B MPOMEXKYTOUHBIN a3pallMOHHBIN
6ak, HEOOXOJUMBII B TaHHOM CiIydae JUls MpeAO0TBPAIlEeHUs] BOZMOKHON (pIIoTaluy pacTBOPEHHBIX
ra3oB B OTCTOMHUKE YCTAHOBKU. JTOT OaK SIBJISIETCA TaKXKE PEryJIHpYIOIIEH €MKOCTbIO MEXITY
HOJ3eMHBIM BO03a00poM U ycTaHOBKOW. Boma u3 Gaka 3abupaeTcs HacocaMH YCTaHOBKU U
o0pabaTbIBaeTCs KOATYJSIHTOM - CEPHOKHCIBIM aJIOMHHHEM, 00JanaromuM (TOpCeNeKTHBHBIMU
cBoiicTBamMu ((pTOp copOUpyeTcss Ha MOBEPXHOCTH OCaJIKa COJEW aJIOMUHUS, BBIICISIOMUXCA U3
BOJIbI U KOATYJISILIMHN).

Jlns MHTeHCU(UKAIMK BBIJCIEHUS OCajJka NpU TOBBIIICHHOM COAEp)KaHUM (ropa B BOje
(cBbrme 3 - 3,5 Mr/i1) He00X0AUMO AOMOJIHUTEIBHO BBOAUTH B BOY (IOKYJISHT - MOJHAKPUIAMHUT
(ITAA).

OcBernieHne BOJBI, KaK M B NPEABLAYIIMX CIIydasX, CJIEAyeT OCYIIECTBIATH B TpyOdaTOM
OTCTOWHHUKE U PUIIBTPE.

[IpuroroBnenue pacTBopa KoaryysiHTa HE UMEET NPUHLUIHAIBHBIX PAa3JIMYUil 10 CPAaBHEHHUIO C
HPUHATBHIM PEXKUMOM pabOThl YCTAHOBKH JUIsl OYUCTKHU MIOBEPXHOCTHBIX BOJI.

14.13. OGe33apaxuBaHUE IOA3EMHBIX BOJ OCYIIECTBISIOT HJIM B OaKTEPULUIAHON YCTaHOBKE,
WIN C UCIIOJIb30BAHUEM XJIOppeareHToB. Metoa obe33apaxkiuBaHus JOJDKEH ObITh BBIOPAH € y4eTOM
MECTHBIX YCJIIOBUI U COIIACOBAH C MECTHBIMM OpraHaMH CaHUTapHOI'O Ha/A30pa.

OCOBEHHOCTHU PASMEHIEHUA U IPUBA3KHU

14.14. OcoOeHHOCTH pa3MELICHUS U TPHUBSI3KA YCTAHOBKU OIPENENAIOTCS PACIOI0KECHUEM
UCTOYHUKA BOJIOCHAOKEHMsI, BOJOHANOPHOW OAallHM M YCTAaHOBKH, a TaKXe BO3MOYKHOCTBIO
UCTIOJIb30BaHUSI TEXHUYECKOTO BOJOMPOBOJA W BEJIMYMHOM KOJIECOAHWH ypOBHEH BOIBI B
IIOBEPXHOCTHOM BoJtoMcTouHMKe. Huke paccMoTpeHbl Hanbosiee XapakTepHble ClIydand NPUBSA30K.

14.15. B cnyuyae, Korja YyCTaHOBKAa M BOJOHAamOpHas OalllHs pacroyiaraiorcs B
HEIMOCPEICTBEHHOM OJIM30CTH K BOA03a00py (IpH aMIUIUTyae KojeOaHWs YpOBHS BOJBI B
IIOBEPXHOCTHOM BOJOMCTOYHUKE MEHEEe 6 M), YCTAaHOBKY M HACOCHI IIEPBOTO MOABEMA CIEAYET
pa3MelnaTh Ha IUIOLIAJIKE WM B OJHOM 31aHUU. J[OMOJHUTENPHO HEOOXOAMMO IpeaycMaTpUBaTh
BOJIONPHUEMHBIE YCTPONCTBA M BCACHIBAIOLINE JIMHUU.
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BcaceiBaromue TMHUU MOTYT OBITh 3aMEHEHBI CAMOTEYHBIMHU, TIOJBOASIIMMU 00padaThIBAEMYIO
BOJly B CIEUUAIbHBI MPUEMHBIH KoJIoAEl (Kamepy), OTKyJa BojJa 3al0upaercs HacocaMu
BOJOOYUCTHOM YCTaHOBKH.

14.16. B tex cimydasx, KOrja yCTaHOBKA M BOJOHATOpHas OalllHs yAalieHbl OT BOJI03a00pa Ha
3HAUUTENBHOE PACCTOSHUE, a AaMIUINTyJa KoleOaHWs TOPHU30HTAa BOJBl B IOBEPXHOCTHOM
BOJIOMCTOYHUKE MEHee 6 M, HACOCHI, KOMIUIEKTYeMble C YCTAaHOBKOW, MOKHO YCTaHaBIIUBAaTh B
OTJICIbHOM TMOMEIIEHUH, PACIONI0KEHHOM BOJIM3HM BOJOUCTOYHUKA. |71 OYMCTKH MOBEPXHOCTHBIE
BOJBI TOJOUPAIOTCS W3 YCJIOBUS OOCCIICUCHUS WX TOJA4YM Yepe3 BOJOOYHCTHYIO YCTAaHOBKY
HEMOCPEJICTBEHHO B OaIIHIO.

Bo3MoxHO pa3melnieHne peareHTHOrO OJI0Ka B MOMEIIEHUSX HACOCHOW CTAHIIMHM WJIU PAJIOM C
BOJIOOYHMCTHON yCTaHOBKOM.

14.17. Ecau MecTHBIE yCIIOBHSI HE MO3BOJISIOT 00€CTIeUnTh HOPMAIBHYIO paboTy BOJIOMPOBO/IA B
CBSI3M C HEJJOCTATOYHBIM HAIlOPOM HACOCOB MEPBOT0 MOIbEMA, HACOCH YCTAHOBKHU MOTYT paboTaTh
Ha JIOTIOJTHUTEIBHYIO TIOJIKAYKY (JJI1 OYMCTKH TIOJ3EMHBIX BOJ] 3TO 005S3aTEIBHO BO BCEX CIydasx),
OTPaHUYMB €€ JO0 CYMMapHOro AaBieHUs nepen yctaHoBkod tuna «Ctpys» o 0,3 MIla.

14.18. Ilpu ammummtyne KojeOaHWl TOPU30HTA BOABI B IMOBEPXHOCTHOM BOJIOMCTOYHUKE,
MpeBbIIAIONIe 6 M, U COJAEp’KaHWU B3BEUICHHBIX BellecTB MeHee 150 Mr/m pekoMmeHmyercs
WCIIOJIb30BAaHUE TIOTPYKHBIX HAcocoB. Bomo3zabopHbie coopyxeHus OyayT UMETh IpPU ITOM
CJIEYIOIIMI COCTaB: OTOJIOBOK, CAMOTEYHBII TPYOOMIPOBO/I, BOJOPUEMHBINA KOJIOACI, OTPYKHBIE
HaCOCHI.

14.19. [Ipu HanmMuuM Ha MECTE CYHIECTBYIOUIETO TEXHUYECKOTO WJIM MOJUBOYHOTO BOJOIPOBOJA
1e1eco00pa3Ho B IEPBYI0 OUYEPENb PACCMOTPETh BO3MOXHOCTh IPUCOECIUHEHHUS YCTAHOBOK
HEIMOCPEICTBEHHO K HeMy. B Takux ciayyasx MOXHO MCHOJb30BaTh KAaK HAMOp TEXHUYECKOTO
BOJIOTIPOBO/IA, TAK M YCTpauBaTh IPOMEKYTOUHBIN MPUEMHBIN KOJIOJEI, pe3epByap Win kamepy. B
MIEPBOM CIIy4a€ HAaCOChl YCTAHOBKM MOKHO M HE HCIIOJIb30BaTh MPU JOCTATOYHOM JIsl MOJAYM B
BOJIOTIPOBOJIHYIO OAalllHIO JAaBJIEHWU YKa3aHHOTO TEXHUYECKOro BojompoBoja. [IpumMenenue
paccMaTpuBaEMOM BbIIIE CXEMbl BO3MOXKHO JIMIIb MIPU YCIOBUU MOJIYUYEHHUS Pa3pelICHUs OPraHoOB
CaHMTAPHOTO HAJ30pa, COOTBETCTBHS MCTOYHMKA HCXOAHOM TEXHUYECKOW BOJbI JECHCTBYIOLIUM
HOpMaM Ha HMCTOYHHKH XO3SHCTBEHHO-IUTHEBOTO BOJOCHAOKEHUS, a Takke oOecreueHus
COOTBETCTBYIOIINX 30H CAHUTAPHOMN OXPaHBbI.

14.20. Ecnu BomoHamopHas OallHS pacHojio’)keHAa Ha 3HAYUTENBHOM PACCTOSHUM  OT
BOJOOYMCTHOM YCTAaHOBKHM, PEKOMEHIYETCS yCTaHABIMBATh pPSJIOM CO 3JaHUEM YCTaHOBKHU
MIPOMBIBHON OaK COOTBETCTBYIOIIEH BMECTUMOCTH (HAIpUMeEp, BOJOHAMOPHYIO OAIlTHIO 3aBOJICKOTO
U3roToBicHus Tuma PoxkHOBcKOro). Ilpw OTCYyTCTBHMM Ha OOBEKTaX yKa3aHHBIX BOJOHAMOPHBIX
OallleH crienyagbHble MPOMBIBHbIE 0aKM YCTAaHOBOK MOTYT OBITh M3TOTOBJIEHBI B COOTBETCTBUH C
TEXHUYECKOM JOKYMEHTalue I nmpokoMmMyHBOJOKaHAIIA.

[Tpu ucnonp30BaHMM yKa3aHHBIX 0AKOB OYMILIEHHAs BOJA MOCTYMAeT TPAH3UTOM OT HHUX JIMOO B
BOJIOHATIOPHYIO OalllHIO BOJOMPOBOJA, TUOO B pe3epByap WM MPUEMHBIA KOJOHEIl HACOCHOMN
CTaHIIMU BTOPOTO TMobeMa. Bricora Oamien gomxHa ObiTh HE MeHee 10 - 12 m. [Ipu BeicoTe Oonee
15 M pacxoz BOJbI AJi1 IPOMBIBKH YCTAHOBOK PETYJIUPYIOT CTENEHBIO OTKPBITUS €€ ONepaliOHHON
3aaBWKKU. [l Oonbplneil HaAeKHOCTH B OITHUX CIOydyasX pPEKOMEHAYEeTCS YyCTaHaBIUBATh
CHEIMANIBHYIO 3aJIBIXKKY MEXIYy YCTaHOBKON W OalllHeld W PEeryiIupoBaTh CTENEHb IMOCTOSHHOTO
OTKpBITHSI Ha TpeOyemble MapaMeTphl NMPOMBIBKH. B03MO)kHa Takke yCTaHOBKa Juadparmsl,
paccUMTaHHOW Ha OCTaTOYHBIN HAMOP MPU MPOMBIBKE, paBHBIN He Oosee 15 M.

14.21. EMKocTH BOJOHAMOPHBIX OallleH JTOKHBI OBITh pACCYMTAHBI KaK HA PETYIHPYIOMINN, TaK
Y Ha MPOMBIBHOH 00beM. Perymupyromiuii 00beM onpeaenseTcss KOHKPETHBIME YCIOBUSMU PabOThI
cuctembl BojiocHaOxeHus. [IpoMbIBHOM 00BEM pacCUUTHIBAETCS HA OJIHY NMPOMBIBKY YCTAHOBKHU: 5
M® - IUIsl YCTAHOBOK IIPOU3BOAMTEIBHOCTHIO 100 1 200 M /cyT, 16 M° - 400 - 800 M°/cyT (B pacuere
Ha YCIIOBUS OYMCTKU TOBEPXHOCTHBIX BOX). IIpu 3TOM KOHCTpyKLHMS y37a MOJIBOAA BOJBI OT
YCTaHOBKHM K OalrHe JO0KHA O0eCIeuuBaTh MOCTOSHHOE COXPAaHEHHE TPeOyeMOoro MpOMBIBHOTO
o0neMa
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14.22. B Tex ClIy4dasaXx, KOorjga YCTAaHOBKH HaXOIAATCA B OKCIUTyaTallUd TOJIBKO B IICPUOJ
IINIIOCOBBIX TEMIICPATYpP, HX MOXKHO pasMCilaTb HE B IIOMCHICHUH, a HCIOCPCACTBCHHO Ha
OTKPBITBIX IUIOIIAAKAX. HpI/I 9TOM MOT'YT OBITH BBLIIIOJIHEHBI TOJBKO JIETKOE OrpaKICHUC U HaBEC.

BbIBOP OCHOBHBIX TEXHOJIOI'MYECKHUX ITAPAMETPOB PABOTbI
YCTAHOBOK JJ1s1 OYUCTKHU TOA3EMHBIX BO/{

14.23. O0e3xene3nBaHuEe BOILI:

14.23.1. OkucneHue xene3a, HaXOIALIErocs: B BOAE, OCYIIECTBIISIIOT KHCIOPOJOM BO31yXa MpHU
W3JIMBE €€ U3 HACAJKU Yepe3 OTpakaTesb B MPOMEKYTOUHBIN a’paliMoHHbIN 0ak. CKOPOCTh BBIXOAA
BOJIBI M3 HacalakH - 1,5 - 2 m/c. Paccrosiaue ot Hacagku 1o oTpaxarens - 0,2 - 0,3 M, oT oTpaxarens
o ypoBHs Boabl B Oake - 0,7 - 1,0 m. Bpems npeObiBanust Boasl B Oake - 0,5 - 1 mun. bak
CHaOXXalOT KOMMYHHUKALUAMU TOJA4d M OTBOJA HCXOJHOW BOJBI, TEpeirBa U OMOPOKHEHUS.
CopepxaHre KICIOpOa B BOJC ITOCJIC adpalliy JOJDKHO COCTABIISITh HE MeHee 5 - 8 Mr/II.

14.23.2. TpeOyemyro 103y MIETOYHOTO peareHTa MpU 00€3KENE3UBAHUU BOJIBI OIMPENEISIIOT
NpOOHBIM TyTEM C TOMOIIBIO TEXHOJOTUYECKOTO aHalu3a. YKa3aHHas J703a COOTBETCTBYET
3HaueHussM pH ob6paboTaHHO BOABI.

[Ipn HEBO3MOXKHOCTH TPOBEICHUS TEXHOJOTHYECKUX H3bICKAHUNW Ha MECTax PEKOMEHIYETCS
UCIIONb30BaTh OPUEHTHPOBOYHBIC JaHHBIE Ta0m. 18.

Tabnuma 18
pH ucxomHo# BobI Menee 6,0 6,0-6,2 6,2-64 Cs. 6,4
Jo3a mienouHoro pearenta, Mr-3ks/i (mo CaO 3,0-4,0 2,5-3,0 2,0-2,5 1,5-2,0
nin 1o Na, CO3)

14.23.3. BeiOop mpOU3BOIUTENLHOCTH YCTAHOBKH 3aBHCHT OT IMOKAa3aTesei KauecTBa MCXOAHON
BOJbI, THUMNA TPUMEHSIEMOTO IIIEJIOYHOIO peareHra (WM3BeCTh WM COJa) U OCOOCHHOCTEH
OKCIUTyaTallil YCTAaHOBKHU. [IpOM3BOAMTENHHOCTh YCTAHOBKH CIEAYET OINPEACTsTh C Y4YETOM
maHHbIX Tabi. 19.

Taonuma 19
pH HCXOHHOﬁ I/ICXOZ[HaSI KOHIICHTpalus KeJjie3a B BOJC, MF/J'I
BOJbI 10 10 - 20 20 -30 30-40 cB. 40
6,0 1,0-1,15 0,8-1,0 0,7-0,95 0,65-0,9 0,60 - 0,75
6,1-62 1,15-13 09-1,15 0,8-1,05 0,7-1,0 0,65 - 0,85
6,2 - 6,4 12-1,4 1,0-12 09-12 08-1,1 0,75 - 0,95
6,4 1,3-1,5 1,2-1,4 1,05-1,3 0,95-1,25 09-1,1

[Ipumedanue . Hokane 3Ha4eHUS KOOQPUIIMEHTOB N3MEHEHNS IPON3BOIUTEIFHOCTH YCTAHOBOK HEOOX0ANMO
NpUHUMATh Uil Oojiee BBICOKMX KOHIIGHTpAlMi JKeje3a B BOZAE, NPU HCIOJIb30BAHMM B KAaueCTBE PEarcHTOB
KaJIBIIUHUPOBAHHOH COJbI 1 MEKIIPOMBIBOYHOM IIMKJIE Pa0OTHl YCTAaHOBKH HE MEHee 24 4.

14.23.4. TonumuHy €04 MECYaHOM 3arpy3Kud peKOMEHIYyeTcs MpuHuUMaTh paBHOH 1,5 - 1,8 m;
KpynHOCTh 3epeH 3arpy3ku 0,6 - 2,0 mm npu skBuBasieHTHOM nauamerpe 0,8 - 0,9 mm u
Kod(urmentTe HeogropoaHoctu 2,0 - 3,0.

[TapameTpbl IPOMBIBKH, UHTEHCUBHOCTb M MPOAOIKUTEILHOCTh IPUHUMAIOTCS TAKUMH XKe, KaK
JUTSL yCTAaHOBOK, MPUMEHSIEMBIX JUISI OYMCTKH IMOBEPXHOCTHBIX BO/I.

14.24. YMsarueHnue BOObI:

14.24.1. Ompenenenne HEOOXOJUMBIX 03 IIEJIOYHBIX PEAreHTOB CIIEAYEeT INPOU3BOANTH B
COOTBETCTBUM C KadyecTBOM 0OpabaThiBaeMOW BOJABI, B 3aBUCUMOCTH OT COOTHOILEHUS MEXIY
OCHOBHBIMH KOMITOHEHTAMH KECTKOCTH M XapaKTEPUCTUKOW €€ COIeBOTo cocrara. LlemecooOpa3Ho
IpeBapUTENbHO COCTABUTh HMOHHYIO TUAarpaMMy TMIIOTETHYECKOTO COCTaBa OCHOBHBIX COJIEH,
HaXOJSIINXCS B BOJIE.

Jlns obneryeHus BBIMOJIHEHHMSI pacyeToB Ha uepT. 44 NpUBEICHbI JUArpaMMBbl XapaKTEpHBIX
TUIOB JKECTKUX BOJ. JlMarpaMMbl XapaKTepU3YIOT BOJBI, COJIEpIKAalle KaK KaJbI[UEBYIO, TaK U
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MarHMeBYIO0 >KECTKOCTh OMKapOOHATHOTO W CYIb(paTHO-XJIOPUIAHOTO TUIOB, YMATYEHHE KOTOPBIX
TpeOyeT MpoBeIeHUs AeKapOOHU3AINH HITH H3BECTKOBO-COI0BOI 00pabOTKH.

14.24.2. V3 Boawl ypansieTcsl TOJBKO KapOOHAaTHas KallbliieBas J>KECTKOCTh (4epT. 44, a),
omnpenensieMas 1o popmyie

K, - [Ca*"] < Ky > K, - K, (51)

rae K., K, K - Tpebyemas (cTaHmapTHas JUisi KOMMYHAJIBHOTO BOJOCHAOXKEHHs), OOIIas u
KapOOHaTHAs )KECTKOCTH UCXOIHOM BOJIbI, MT-IKB/JT;
+
[Ca®] - HCXOaHAs KOHIIEHTPAIIHS HOHOB KAJTBIIHS, MI-3KB/IL.

a) Xy > Mg~ Wy <[ca®")
ca?* E Tl S
- T = -
HCO'§ ) Lt
L x ]
b) Wy > Mg - Ky > [calt)
ca?* : Mg ** Na*: k*
HCOjy 4 504 ce”
L %
ﬁ,j Wy = MQ'[CGH]"‘}HQ'H{k
colt { malt | Nt k'
—_ = -
HCoy | soi ! | Ct
| x|
e) Ky > Mg = [Co?T) < kp= Ky
ca®? Mgt | Na*; K*
HCOF sof” | boct”
| Mr |

Yepr. 44. XapakTepHble IMATPAMMBbI HOHHOT'O COCTABA MOI3€MHBIX BO/l MOBBIIIEHHOMI
KECTKOCTH

a - yoaneHne KaJblIIeBOH KECTKOCTH KapOOHU3AINeH, 6 - ylaleHue KabIIMeBO 1 MarHUEeBOH JKECTKOCTEH
KapOOHM3aNKei; ¢ - yAaJeHHe KallbIUeBOH JKECTKOCTH H3BECTKOBO-COJJOBOI 00pabOTKOM; & - yaaneHne KaablHeBOH U
MarHAEBOW KECTKOCTEH H3BECTKOBO-COIOBOI 00paboTKOM

HeoOxomumass nmo3a wm3Bect /JJ;, mo CaO, Mr-ske/l, ONpeAesieTcss CTEXHOMETPHUECKOM
3aBUCUMOCTBHO

U, =[COs] + 2K, - 2K, (52)

rae [CO;] - koHneHTpaiusi CBOOOAHON YTJIEKUCIOTHI, MT-3KB/II.
[Ipn ynaseHuu w3 BOJMBI HE TOJBKO KaJbIIMEBOW, HO W YaCTUIHO MArHMEBOW KapOOHATHOM
KECTKOCTHU (depT. 44, 6) 103y U3BECTU AJIs AeKapOOHHU3AIMH OMPEIEISIOT M0 (opMyIaMm:
2+
Ko - [Ca™ ] > K, > K, - K, (53)
T =[CO-1+2 K - K- [Ca%h (54)
A L 1T = UF0 RS Lo 1T C
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14.24.3. Tlpu HeoOXOOUMOCTH YJaJeHHsS HE TOJIbKO KapOOHATHOW, HO U HEKapOOHATHOM
KECTKOCTH HEOOXOIUMO MTPOU3BOIUTH 0OPaOOTKY BOJBI OTHOBPEMEHHO M3BECTHIO U COZIOH.

B cnyuae, ecnu TpeGyercss ylanuTh U3 BOJABI TOJBKO KaJbIMEBYIO KECTKOCTb (4epT. 44, 6),
XapaKTepU3yEMYyI0 COOTHOILICHUEM

K, - [Ca*™ < Ky < Ky - K, (55)

pacueT 103 peareHTOB POU3BOIUTCA 1O (hopMyJIam:
= [COy] + K (56)
A=K, - K - XK, (57)

rae /[, - 103a KaIbIIMHUPOBaHHON cobl 110 Nay Cls, Mr-3kB/i.
14.24.4. Tlpu ynaneHun 13 BOABI KaK KAJIbIUEBOH, TaK U YACTUYHO MarHMEeBOW KapOOHATHOU U
HeKapOOHATHOM KecTKocTel (4epT. 44, 2), COOTBETCTBYIOIINX COOTHOIIEHUIO

K, - [Ca* > Ky < Ky - K, (58)

J103BbI IIEJIOUHBIX PEAreHTOB OMPEIEIIAIOT 110 popMyJIaM:
M, =[CO,] +2 (K, - )K,) - [Ca”"]; (59)
o= K, - XK - XK. (60)

14.24.5. B tex ciyd4asix, Korna TpeOyeTcsi TOHU3UTh KECTKOCTh BOJIbI Oosiee ueM Ha 6 - 8 mr-
9KB/J (COOTBETCTBEHHO TPU HW3BECTKOBO-COJOBOM M HM3BECTKOBOH 00pabOTKE), PEeKOMEHIyeTCs
IpeBapuUTEeNbHO TPOM3BECTH MNPOOHOE YMArYeHHEe B JIAOOPATOPHBIX YCIOBUAX C IIEJIbIO
KOpPpEeKTUPOBKU 3HaueHud pH oOpaboranHoit Bombl. Ecim BemmumHa pH BOABI MPEBBICHT
TpeOOBaHUs AEUCTBYIOIIEr0 CTaHJapTa C YY€TOM MECTHBIX YCIOBUH M PEKOMEHAALNN CaHUTAPHBIX
OpraHoB, CJIEYET IPOU3BECTH MOJIKHCIECHUE BOJIBI.

Pacuer 10361 KUCIOTBI [fir, MI/J1, IPOU3BOIAT IO (OpMYJIe

100211},
. S (61)

TI€ e - DKBUBAIEHTHBIA Bec KUCIOTHI: It Hy SOy - 49 mr/in, nina HCI - 36,5 mr/m;

1] - mEeI04YHOCTh UCXOIHOM BOABI IO (heHON(TaNCHHY, MI-3KB/1I;

S - comepkaHue B TEXHUYECKON KuCIoTe ynctoro mpoaykra Hy SO4 nmm HCL, %.

[Ipu BeIOOpE THMA KUCIOTHI, IPU MPOYUX PABHBIX YCIOBUSX, MPEANOYTEHUE CIIETYET OTAaBaTh
COJITHOW KHCJIOTE Kak 6ojiee 6€30macHOi U yA00HOH B AKCIITyaTallHOHHOM OTHOIIICHHUHU.

14.24.6. IIpon3BOAMTENBHOCTh YCTAaHOBOK B TEXHOJOTMH YMSIYEHHUS BOJBI PEKOMEHAYETCS
MPUHUMATH C yU4e€TOM AaHHBIX Taoi. 20.

Taomuia 20
HcxoaHast 5KeCTKOCTb BOJBI, MI- OcTaTo4HAas KECTKOCTH BOJIBI, MI-3KB/JI
JKB/II 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 - 18 090-1,0 1,2-1,4 1,6 -1,8
19-20 - 1,0-1,1 1,2-1,4
21-22 - - 1,0-1,1

HDpumeganus: l. Janase Tabm. 20 XxapakTepu3yrOT yCIOBHS AeKapOOHU3ANHN BOIH (CM. uepT. 44, a, 0).
2. Ilpu u3BECTKOBO-COOBOM 00paboTKe BOABI (CM. 4epT. 44, 6, 2) 3HAUCHUS OTHOCUTEIHHOHN MPOM3BOIUTEIHLHOCTH
CJIelyeT YMEHbIIATh cooTBeTcTBeHHO Ha 10 1 20 %.
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14.24.7. TonmuHy €105 TECUYaHOM 3arpy3Ku (PUIbTpa PEKOMEHIYeTCsl IPUHUMATh paBHOU 1,5 -
1,8 M, kpynHocTh 3epeH 3arpy3ku - 0,8 - 2,0 MM npu skBuBaneHTHOM auamerpe 1,0 - 1,2 mm u
koaduimente HeognopoaHoctu 2,0 - 3,0.

14.24.8. IIpomMbIBKY (PrIIETpa CICAYET OCYIIECTRISITh HE PEKE OJTHOTO pasa B 2 CyT.

[TapameTpbl NPOMBIBKH, UHTEHCUBHOCTb M MPOAOIKUTEILHOCTh IPUHUMAIOTCS TAKUMH XKe, KaK
B YCTaHOBKAX JIJISl OUUCTKU TTOBEPXHOCTHBIX BO/I.

14.25. OGecdroprBanue BOAbI:

14.25.1. Texnonorusi obechToprBaHUs BOJIBI NpEIycMaTpUBaeT 00pabOTKY €€ KOaryJsiHTOM,
HO3TOMY PEKUM pabOThl YCTAHOBKH B 3TOM CIy4dae B OCHOBHOM aHAJIOTHYEH PEXXHUMY OCBETICHHUS
MOBEPXHOCTHBIX BOJI.

14.25.2. J1o3bl KoaryJsHTa, He0OX0oAUMBbIe Ui 00ec(TOPUBAHUS BOJBI, ONPEACISIOT MPOOHBIM
KoaryiaupoBaHueMm. llpu OTCyTCTBUM JaHHBIX MPOOHOTO KOAaryJIMpOBaHHUs UX ONPEAEISIOT
BEJIMYMHON TpeOyeMoro ocTaTroyHoro ¢propa.

[Ipu 3Hauennm ocrtarounoro ¢ropa 1,5 mr/a (IV knmumarnyeckast 30Ha) 103a KoarynsHTa /.,
mr/n no Al, Os, onpenensercs no gpopmyiie

ﬂx = 9:2 (@ncx - 135)9 (62)

rae @yex - UICXOHOE cozepkanue (Gropa B BojE, MI/I;
npu 3HaYeHUH octaTouHoro dgropa 1,2 mr/m (II u Il kimMaTudeckue 30H6I) - 0 opmyIie

=129 (®I/ICX - 152)’ (63)
npu 3HaYeHUM octaTouHoro ¢ropa 0,7 mr/n (I kmumaTHdeckas 30Ha) - o Gopmyie
M =233 (Pyex - 0,7). (64)

14.25.3. Jlns wHTEHCHUKAIMHM TpOIecca KOAryJSAIuU CIeAyeT INPUMEHATh (IOKYJISHT -
nonuakpuwiamMua. Jlossr ITAA  npu  OTCYTCTBUM  JIaHHBIX IPOOHOTO  (PIIOKYJIMPOBAHUSA
pexomenayercs npuauMarth 0,3 - 0,5 mr/n (6onbmue - pu 60j1ee BEICOKUX 3HAYCHUSX HCXOJIHOTO
¢dTopa B BozE).

[TAA cnexyeT BBOJUTH MOCIIE CETYATOTO (PMIIBTPA YCTAHOBKH C pa3pbIBOM BO BPEMEHHU OT BBOJA
koaryJyigHra 0,5 - 1 MuH.

14.25.4. TIpom3BOAUTENFHOCTh YCTAaHOBOK, PabOTAIOIIUX B peXuMe 00ec(TOpuBaHUS BOIHI,
OTIpENIeNIAI0T B 3aBUCUMOCTH OT 3HAUYEHHUH MCXOAHOTO M TpeOyeMOro ocTaToyHoro ¢propa B BOJE C
YYeTOM JaHHBIX Taoi. 21.

Taonuma 21
Ocrarounslii Gprop, HcxomHoe comeprxanne Gropa, Mr/i
MI/J1 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. TonmuHy closi IeCYaHOU 3arpy3ku (PUIIbTpa peKOMEHAYETCS MPUHUMATh paBHOM 1,5 -
1,8 M, xpynHocts 3arpy3ku - 0,5 - 1,5 MM npu skBuBasieHTHOM auametrpe 0,7 - 0,8 MM u
Kodpurmente HeogropoaHoctu 2,0 - 3,0.

[TapameTpbl NPOMBIBKM NPUHUMAIOT aHAJOTMYHBIMU PEXUMY paOOThl YCTAaHOBOK MPU OYHUCTKE
MOBEPXHOCTHBIX BOJI.

14.25.6. OmpeneneHue pacxoja pacTBOPOB PEareHToOB ¢p, J1/4, U 10A00p TpeOyeMbIx
JIO3UPOBOYHBIX YCTPOMCTB CIIEAYET BBHIIOIHATH IO (hopMyJIe

1
‘J‘rp= O,IQPMEEP F (65)

3
r11€ Opacu - TPOU3BOJUTENBHOCTh YCTAHOBKHU, M /4;

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
81




p— OPENGOST.RU www.OpenGost.ru

— [TopTan HOpMaTUBHBIX JOKYMEHTOB info@opengost.ru

M, - 103a peareHTa, /™ ;

P - xonuenTparus pactBopa (CycrneH3un) pearenra, %.

[Tpu mo3upoBaHUU peareHTOB B 00pabaThIBaeMy0 BOLy PEKOMEHAYETCS IPUHUMATH CIIEIYIOIINe
KOHIIEHTPAIlUU PacTBOPOB WIN CyCIEH3UM, Yo:

pactBopa koaryisHTa mo Al, Oz - 1 - 2;

CyCHEH3UH U3BeCTKOBOro Mojoka mo CaO - 3 - 5;

pacTBOpa KanblMHUPOBaHHOU cofpbl 110 Na, COs - 5 - §;

pacTBOpa XJIOPHOM M3BECTH IO AKTUBHOMY XJIOpY (MJIM TMIOXJIOpUTa Kaibius) - 0,5 - 2;

ANEKTPOIIUTUYECKOTO XJIOppeareHTa rmo akTHBHOMY XJIopy - 1.

KOHTPOJIBHO-USMEPUTEJIBHBIE ITPUBOPBI 1 ABTOMATHUKA

14.26. KoHTpoibHO-U3MEpUTEIbHAS alapaTypa YCTAaHOBKM BKJIIOYAeT: MaHOMETpPHI s
U3MEpEHUs TOTEepH Hamopa B 3arpy3ke, MPOOOOTOOPHMKH WCXOJHOM, OCBETJIICHHOW W
(GUIBTPOBAaHHOIN BOJBI; POTAMETPHI U1 U3MEPEHUs M PEryJIMpOBaHUS MOJIAYd MCXOHON BOJBI U
BO3/yXa (IIpu paboTe B pekuMe 00e3xKeyIe3uBaHus BOJbI); BOJOMEP U POTaMETp IJi U3MEPEHUS U
perucTpaly  MPOU3BOAMTENBHOCTH YCTAaHOBKH; IOIJIABKOBBIE ycTpoiictBa ©OakoB. Ilpu
COOTBETCTBYIOIIIEM OOOCHOBAaHMM PEKOMEH/YETCsl yCTaHaBIMBAaTh Ha TpyOompoBoze ¢mibTpaTa
pH-MeTpsL.

14.27. Jlna oOecriedeHust paOOThl yCTAaHOBKM B aBTOMAaTHYECKOM PEXUME  CIENYET
npeaycMaTpuBaTh — YCTPOMCTBO — mepes;  (uiabTpaMM ~ KOHTAKTHBIX ~ MaHOMETPOB U
ANEKTPU(PUIIMPOBAHHBIX 3aJBI)KEK C peJie BPEMEHHM NPOMBIBKM, a TaKXKe YCTaHABIHMBATH B
BOJIOHAIIOPHON OalltHe M NMPOMEXKYTOYHOM Oake ypOBHEMEpPBI, PEryJHPYIOLIHE MEepHOANYECKOe
BKJIIOUEHUE U OTKJIOYEHHE HACOCOB M J03aTOPOB PEAreHTOB B 3aBUCUMOCTH OT pexuma padoThl
CHCTEMBI BOJIOCHA0KEHMUS.

IIpumepsl pacyeTa TEXHOTOTHYECKHX PEKUMOB Pa0OThI YCTAHOBOK /UISI OYUCTKH MOA3EMHBIX
BOJI

IIpumep 1. Pacuyer pe:kuma padoThl YCTAHOBKH NPHU 00€3Ke/Ie3UBAHUM BO/IbI.
BogonorpeGnernne o6bekta - 300 Mm/cyr. ITogzeMHas BOJa XapaKTepH3yeTCs ClICTyHOIIMMH
OCHOBHBIMH TOKazareisimu: pH - 6,1; »xeme3o obmiee - 19,6 Mr/m, B TOM dwucie CBS3aHHOE
(opranuueckoe) - 2,1 mr/m; okucngeMocTs - 20,2 Mr/i; conepikanue cBOOOTHON yTIeKUCaoTsI - 130
MT/JI; 00Imasi XECTKOCTh - 3,4 Mr-3KB/J1. B KauecTBe IENIOYHOTO peareHTa Mperoiaraercs
UCIIONb30BaHUE M3BECTU. PesxuM paboThl CTaHIIMU XapaKTepU3yeTcsl MPOMBIBKON HE Yallle OJHOTO
pasa B CyTKH.

B cootBeTcTBUUM ¢ Tabm. 18 nmpuHUMaeM 103y u3BecTH 3 Mr-3kB/11 mo CaO (78 mr/m).

B coorBerctBuM ¢ Tabn. 19 mpunumaeMm Ko3((UIMEHT W3MEHEHHs MPOU3BOJUTEIHHOCTH
ycranoBku 0,9. Ilpum wucnonb3oBanum cepuiiHoM ycTaHOBKM «Ctpys-400» ee pacyeTHas
MPOU3BOUTENLHOCTD MPU 00€3KEIIe3UBAHUH JAHHOW BOJIBI paBHA:

Opaca= 0,9 - 400 = 360 M’/cyT > 300 M’/cyT (13,5 M™/u).
[Tpon3BOUTENEHOCTD TO3UPOBOYHBIX HACOCOB M3BECTKOBOTO MOJIOKA (cM. 1. 14.25.6) paBHa:
1
g, =0.1'135-78= = 21)]
5 /4.

[IpuauMaeM a1 JO3UPOBAHMS HM3BECTKOBOTO MOJIOKa Hacockl-mo3artopsl HJI-25/40 wim HJI-
40/25.

IIpumep 2. Pacuer pe:xxnMa padoThl yCTAHOBKH NMPH YMATYE€HUU BO/bI.
Bogonorpebnenne o6bekta - 550 M’/cyT. IlogzeMHas BOJa XapaKTEPH3yeTCs CIEAYIOMIMMH
OCHOBHBIMH TIOKa3arensiMu: pH - 7,2; BKyc, 3amax - 3 - 4 6aya (cepoBoopo); o0Ias KEeCTKOCTh -
13,5 mMr-skB/m; kapOOHATHAS KECTKOCTh - 6,85 Mr-aKkB/I; Kanbuuii - 80 Mr-aKB/1; MarHui - 5,5 mr-
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9KB/II; cBOOOIHAs yrileKucnoTa - 1,5 Mr-s3kB/it; obiee conecogepxkanue - 930 mr/i; xxene3o odiiee
- 2,3 mr-okB/m; Tpebyemas OCTaTOYHasi KECTKOCTh - 7 Mr-dKB/I. Pexkum pa®oThl CTaHIMHU C
NPOMBIBKO# He vare 2 pa3 B CyTKH.
B cooTtBercTBUM ¢ uepT. 44 (cnyyaii a):
Ky =K, — XK= 13,5 - 6,8 = 6,7 Mr-sks/m;
K, - [Ca*']1=13,5 - 8,0 = 5,5 Mr-3kB/1,
T.€. JKp > Ky - K K> K, - [Ca®™].

Takum o0Opa3om, Al yMSATYeHHS BOABI J0 TpeOyeMo#l OCTaTOYHOH KECTKOCTH HeoOXoanma
nexkapOoOHU3aIus €€ U3BECThIO.
o3y u3Bectu o CaO onpenenum no Gopmye (52):

I, = [CO,] + K, [Ca*™] - XKy = 1,5+ 13,5 - 7,0 = 8 Mr-3k8/1 = 224 mr/i 1o CaO.

B coorBerctBuM ¢ Tabn. 20 KOA(PQPHUIMEHT H3MEHEHHUS TNPOU3BOJUTEILHOCTH YCTAaHOBKU
cocranser 1,5. Ilpu wucnonb3oBanuu cepuitHoit ycraHoBku «Ctpys-400» ee pacuerHas
HPOU3BOIUTEIHHOCTD TIPH YMSTYEHHU BOJIBI COCTABUT

Opaca= 1,5 - 400 = 600 m’/cyT > 550 M/cyT.
[Tpon3BOAUTENHHOCTD TO3UPOBOYHBIX HACOCOB M3BECTKOBOTO MOJIOKa (cMm. 1. 14.25.6) paBHa:
qp=0,1-24,7-224-1/5=155,3 n/u.

[IpuHMMaeM aJis TO3WPOBAHUS HM3BECTKOBOTO MOJIOKAa Hacockl-mo3aropsl H/[-63/16 wmm HJI-
100/10.

IIpumep 3. Pacyer pe:kuma padoThl YCTAHOBKH NPHU 00eC(PTOPUBAHNH BOJbI.
Bogonorpebnerne obbexta - 240 M/cyT. IloaseMHas BOJA XapaKTEPU3YeTCS CICAYIONIMME
OCHOBHBIMH TTOKa3aTeNIIMU: UCXOTHOE coaepkanue ¢ropa - 3,4 Mr/a; HeoOXOJUMBIH OCTaTOYHBIN
¢Top - 1,2 mr/m.

B coorBerctBum ¢ Tabm. 21 KOAQQPHUIMEHT HM3MEHEHHUS TPOU3BOAMTEIBHOCTH YCTAaHOBKH
cocraBiser 1,25. Ilpm wucnonpzoBanum cepuiiHOi ycraHoBku «Crpysa-200» ee pacuerHas
POM3BOIUTENLHOCTH MPH 00€c(HTOPUBAHUN BOJIBI COCTABUT

Opaca= 1,25 - 200 = 250 m’/cyT > 240 m’/cyT (10,0 M*/a).
J103y KoarysistHTa CEpHOKHCIIOTO alFOMUHHES OTpeenM 1o hopmyie (63):
=129 (3,4 -1,2) =28 mr/n.
[Ipon3BoaAUTENBHOCTH 103UPOBOYHBIX HACOCOB KoaryJisHTa (cM. 1. 14.25.6) paBHa:

g = 01100 281 =186

15 , /4.
CrnenoBarenbHO, MpUuHUMaeM Hacockl-no3aTopsl HI-25/40 unu HJ{-40/25.
15. QJIEKTPOJIN3HBIE YCTAHOBKMU /U1 OBE33APA’KUBAHUSA BO/Ibl
YCTAHOBKMU THUIIA 5H JIA MTOJYYEHUSA TNITOXJIOPUTA HATPUSA

15.1. DOnexrponusHele  ycTtaHOoBKM Tuna OH  mpeaHasHaueHbl  Afs MOJIy4YEHHUS
00e33apaKMBAIOIIEr0 PeareHTa - FMIOXJIOpPUTa HATPHS MyTEM 3JIEKTPOJIM3a PAcTBOpa MOBAapPEHHON
COJIH.

I'mnoxnoputr Hatpusi (NaClO) - cuibHBIH OKMCIHMTENb, MO CBOEH OakTepUIMIHOU
3¢ ($EKTUBHOCTH ¥ BIIMSHUIO HAa TEXHOJIOTHMYECKHE IMOKA3aTelIM KadyecTBa 00pabaThIBAaEMOW BOJIBI
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PaBHOLICHEH JIEHCTBUIO >KHUIKOTO XJIOPA, XJOPHOM HM3BECTH M MOPOIMIKOOOPAa3HOrO THIOXJIOPHTA
KaJIbIUS.

YCTaHOBKM MOTYT HpPUMEHATbCS AN 00e33apakMBaHUs HE TOJBKO MHUTHEBOM BOJBI, HO H
NPOMBIIIJICHHBIX W OBITOBBIX CTOYHBIX BOJI, IPH 00pabOTKE BOABI B IUIABATEIbHBIX OacceiiHax u
T.IL.

15.2. OredecTBeHHass NPOMBILIUIEHHOCTb CEPUMHO BBIINYCKAET 3JIEKTPOJIU3HbIE YCTAHOBKU
Opou3BOIUTENbHOCTRIO 1, 5 u 25 kr/cyr aktuBHoro xjopa (mapku OH-1, DH-5, DH-25
COOTBETCTBEHHO). B cocTaB 35IeKTpOIM3HON YCTAaHOBKM BXOJST: y3€N Ui PacTBOPEHUS COJIU;
JIEKTPOJIM3Ep C 30HTOM BBITSUKHOM BEHTWIILMHK; Oak-HaKONHUTEIb TOTOBOTO PacTBOPA;
BBIIPSMUTENBHBIN arperart AJsl MUTaHUs JIEKTPOoIn3epa; mKad yrnpaBieHUs U 3all0pHas apMarypa.
Bce TexHonmormueckoe 00OpyAOBaHHE IOCTABISETCS 3aBOAOM-M3TOTOBUTENIEM B KOMILIEKTE C
YCTaHOBKOM.

15.3. DnexTponusnele ycraHoBKH Tuna DH paboTtarot no cienyromeii cxeme. B pacTBopHbIii 6ak
3arpy’karoT IOBapeHHYIO COJb, 3aJMBAlOT BOJIOIPOBOJAHYIO BOJAY U C TIOMOINBIO Hacoca
HepeMeInBalOT A0 MOJYUYEHHs HACBILIEHHOro pacTBopa moBapeHHou conu (230 - 310 r/n NaCl).
[IpuroToBneHHBIN pacTBOP HACOCOM IO TPYyOONPOBOAY MOJAIOT B 3JEKTPOIU3EP, TNIe pa30aBiIsIOT
Bool 10 paboueil koHmentpamuu 100 - 120 r/m NaCl. 3arem BKIIOYArOT BBIIPSIMUTEIbHBIN
arperar. [Ipouecc 31eKTpoian3a BEIYT 10 MOJy4YEeHUs TpeOyeMOoil KOHIIEHTpallul aKTUBHOT'O XJIOpa,
II0CJI€ YEero FOTOBBIM PacTBOP CIMBAIOT B 0AK-HAKOMUTENb M BECH IIUKJI OBTOPSIOT.

15.4. Texanueckasi XapaKTepHCTUKA YCTAaHOBOK TPUBE/ICHA B Ta0I. 22.

Taonuma 22
XapaKTepHUCTHKA y3Ja WIIM YCTaHOBKU 2neKTpou3ep

OH-1 OH-5 OH-25
[Ipon3BOAUTENFHOCTH IT0 AKTUBHOMY XJIOpPY, KI/CYT 1,0 5,0 25
Y nenbHbIi pacxof coiu Ha | KT akTUBHOTO XJI0pa, KT 12-15 12-15 8-9
IIpoI0IKUTENEHOCTD IUKJIA DJIEKTPOIIN3a, 4 0,75-1,0 8-9 10-12
PexomenIyeMoe 9HciIo IUKIOB B CYTKH 2-4 2 2
KoHIeHTpaus akTHBHOTO XJIOpa B pacTBOPE, I/ 5-7 6-8 10-12
Pabouee HampsbkeHue Ha BaHHe, B 40 - 42 40 - 42 55-65
Pabouuii Tox, A 55-65 55-65 130 - 140
V IenbHBINA Pacxo SIEKTPOSHEPIHHU Ha | KT aKTUBHOTO XJopa, KBT - 1 7-9 7-9 8-10

15.5. Ha xaxxnoM oObekTe IenecooOpa3Ho ycTaHaBIMBaTh HE Oosiee JBYX-TpeX MapajuieibHO
paboTarommx yCTaHOBOK, M3 KOTOPBIX OJIHA JOJDKHA OBITH PE3EPBHOM.

15.6. Ilpu mpoekTHpoBaHUU

ANEKTPOJIU3HO-XJIOPATOPHOM

YCTaHOBKHU

peKoMeHTyeTCs

UCIIOJIb30BaTh TUIIOBBIE U TEXHOPAOOYME MPOEKTHI, BBIIOJHEHHbIE | MIIPOKOMMYHBOJOKAHAIOM U
HHUUDII umxenepHoro obopynoBanus. [IpoekTsl pa3paboTaHbl AT OYHCTHBIX COOPYKEHHH C

pacxonom xsopa 1 - 200 kr/u.

15.7. YcTaHOBKM € KOMIUIEKTOM TEXHOJOIMYECKOr0 O0OpYyNOBaHMSA pa3MEIlaloT B 3/1aHUH, B
KOTOPOM IPEyCMOTPEHBI MOMELEHUE AJIS JIEKTPOIU3EPOB, HACOCHO-A03UPOBOYHOE OTAEICHHUE,

SJICKTPOIIHUTOBAA, BCHTKaAMCpa U CHy)K€6H0€ IIOMCIICHUC.

B nomenienun ans 3J€KTPOIM3EPOB PACHONIATAIOTCS AJIEKTPOJIU3HBIE YCTAHOBKH C CUCTEMOM
BBITSDKHOM BEHTHWIIALIMM, B HACOCHO-JI03MPOBOYHOM OTACICHUH pa3MemaloTcs paboune Oaku ¢

JO3UPYIOIIMMH YCTPOHCTBAMH U HACOCHOE 000pYy/I0BaHHE.

IToMemenue 3JIEKTPOXO3AKCTBA IMPEAHA3HAYECHO I CHUCTEM YIIPABICHUS U KOHTPOIA 3a

paboTOo¥ JTEKTPOIU3EPOB M HACOCOB.

B mpoekrax mpeaycMOTpeHO MOKpPOE XpaHEHHUE COJHM C PACHOJO0XKEHHEM PACTBOPHBIX OAKOB H

0aKOB-HAKOIMUTEJEH TUIOXJIOPUTA HATPHUS BHE 3/IaHUM.

JlommyckaeTcst pacronaraTh YCTAaHOBKMA Ha CBOOOHBIX TUIOIIAAX CYHIECCTBYIOIIUX MOMEIICHHIA.
B aTom ciiydae pacTBOpHBIN y3eN MPeArouTUTENbHO pa3MellaTh Ha MEPBOM 3TaXKe 3/1aHUs WM B

noABAJIBHBIX ITOMCHICHHUAX BOIH3H OT CKiIala XpPaHCHUSA COJIH. 3JICKTpOJII/I3€p

peKoMeHyeTcs

B QJIHOM
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MOMEIIEHUH PACTBOPHOI'O Yy3I1a, 3JIEKTposin3epa 1 O0aka-HaKOMUTENs TUIIoXJIopuTa HaTtpus. PactBop
TUIOXJIOPUTA HATPUs JOJDKEH MOCTYNaTh B OaK-HAKOMUTENb caMOTeKoM. llepemnas BbICOTBI MEXKITY
CJIUBHBIM BEHTHJIEM 3JICKTPOJIM3E€pa U BXOJHBIM MATPyOKOM Oaka-HAaKOMMTENs TOJDKEH ObITh HE
menee 0,3 M.

[TomernieHust JOKHBI OBITH 0OOECHIEUEHbI MTOIBOIKON BOJOMPOBOAHOMN BOJIBI sl IPUTOTOBJICHUS
pacTBopa COJIM M IPOMBIBKM PpacTBOPHOTO 0Oaka, »3JeKTpoiu3epa, Oaka-HAKONUTENs W
COEIMHAIONMX MX Maructpaieil mociae paborel. COOTBETCTBEHHO JIOJIKEH ObITh OOECIeUYeH CIIUB
IIPOMBIBHOW BOJIbI B CUCTEMY BOJIOOTBEJICHUSI.

15.8. BeimpsMuTenbHBIN arperar, mepenoitocarop, mkad ymnpaBiIeHHs U CUCTEMY aBapUHHON
CUTHaJIM3alluu 11eJ1IecO00pa3HO yCTaHaBIuMBaTh B aucnerdyepckoMm mnyHkre. lllkad ympasnenus
PEKOMEHYETCSl KPENUTh Ha CTEHE B 3aBUCUMOCTH OT IUIAHMPOBKH IOMEUICHMSI U Pa3MEIlCHHUs
000pyI0BaHUA.

MoHTaX 3JeKTpOOOOPYAOBAaHUS ClIeAyeT NPOM3BOIUTH COIVIACHO 3JIEKTPHUUECKOM cXeme
ycTaHOBKHM U «IIpaBuiam 3KCIITyaTanyuu 3J€KTPUYECKUX YCTAHOBOK.

15.9. Pa3zBoaky TpyOOmpoBOAOB HEOOXOIUMO BBINOJHATH U3 aHTUKOPPO3MOHHOTO MaTepuaa,
paspemennoro Munznpasom CCCP k mpuMeHEHHUI0 B XO3SIMCTBEHHO-TTUTHEBOM BOJOCHA0KEHHUH.

YCTAHOBKHU THUITA «ITOTOK» 1JIs1 OBE33APAKUBAHUSA BO/AbI ITPSAMBIM
IJIEKTPOJIN30M

15.10. OGe33apaxkuBaHU€ BOJBl MPSMBIM  3JEKTPOJIU30M  SIBISETCS  Pa3HOBUIHOCTHIO
xyiopupoBanusi. CyITHOCTb 3TOIO METO0/1a COCTOUT B TOM, UTO MOJ ACHCTBUEM AIEKTPUUECKOTO TOKA
U3 XJIOPUJIOB, HAaXOASIUXCsA B oOpabaTbiBaeMOM Boje, 00pa3yercss B OCHOBHOM aKTUBHBIN XJIOD,
KOTOPBIN U 00€e33apaKMBaeT BOY HEIIOCPEICTBEHHO B OTOKE.

VYcranoBku THna «IloTok» mpeaHasHadeHbl Ul 00e33apaKMBAaHUSA MPUPOJHBIX  BOJ,
orBevaromux TpedoBanusiMm ['OCT 2874-82 mpu coxepkaHuu XxjopuaoB He Menee 20 Mr/m u
KECTKOCTH He 0oJiee 7 Mr-3KB/II.

15.11. YcraHoBka pabortaer cienyromuM obpasom. OOpabaTeiBaeMyr0 BOAY TOJ JABICHHEM
NOJIAl0T CHU3Y BBEPX B AIEKTPOJIM3Ep. BKIIIOUAIOT BBIIPSAMUTEIbHBIN arperaT U Ha TOKOIOJBOIBI
AIIEKTPOIOB TMOJNAIOT MOCTOSTHHOE HarpspkeHue. Cuily TOKa MOJOMpAaroT TaKHM 00pa3oM, 4TOOBI
BEJIMYMHA OCTaTOYHOTrO XJiopa B 00paboTaHHOI Boje cooTBeTcTBOBaNa TpeboBanusm ['OCT 2874-
82.

15.12. TexHuyeckas XapaKTEepUCTUKA YCTAHOBKH, CEPUMHO BBIIYCKA€MON OTEYECTBEHHOM
IPOMBIIIJICHHOCTBIO, IPUBE/IeHa B Ta0I. 23.

Tabnauma 23
ITokasarens 3HaueHne moKa3aTels
[IponsBoanTenEHOCTE ™, M/a 15-100
HomunanpHas MOIIHOCTE, KBT 7,6
Hanpspkenne nuranus, B 380 (£ 10 %)
Pabouee HanpspkeHue Ha JIEKTpoAax, B 6-12
PaGounii Tok, A He 6oitee 600
JlaBnenne B kamepe, ITa (krc/cm?) 0,5 (5)

* 3aBUCHUT OT COZACPIKAHUS XJIIOPHIIOB, CYJIb()ATOB U TPeOyeMOii 103blI XJI0pa Ha 00e33apaKUBAHUE BOJIBL.

JUIi KOHKPETHOTO OOBEKTa MPOM3BOIUTEIBHOCTh YCTAHOBKM MOXKET OBITh ONpeAesieHa IIo
HoMorpamme (uepT. 45). Bzaumuoe BimsiHuE Cynb(haTOB M XJIOPHIOB Ha MPOIECC AJICKTPOIU3A
onpeaensercss koddpdummenrom K. (touka /). JlaHHBIE MO KOHIEHTPALUU XJIOPHUAOB M BEIHYMHE
koa(ddurmenTa K, mMo3BOJSAIOT YCTAHOBUTH BBIXOJ XJIOpa MO TOKY (Tovka 2). BbIxos xjiopa mo Toky
Ipy 33JaHHOW TOKOBOW Harpyske (Touka 3) u TpeOyemas no3a xyopa (Touka 4) OHpenesnsioT
MaKCHMaJIbHO BO3MOKHYIO TPOU3BOUTENLHOCTh YCTAHOBKH (TOYKa J) Ha 00BEKTE MPUMEHEHUS.

15.13. He3aBucuMO OT MPUMEHSEMBIX CXEM BOJOCHAO0XEHHS MECTa PACHOJIOXKEHUS YCTaHOBOK
JUIst 00e33apakuBaHUs MPSMBIM 3JIEKTPOIM30M OOYCIOBIEHBI CYIIHOCTBIO METOAA: OHU JIOJKHBI
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BCErJa pacrojaraTbCsi Tepe]l KOHTAaKTHBIMH €MKOCTAMH (pe3epByapaMH YHUCTOH  BOJBI,
BOJIOHAIIOPHBIMU OAIIHSAMH W T.I.), KOTOPBIE, TaK e KaKk B CIy4ae OOBIYHOTO XJIOPHUPOBAHMS,
MO3BOJISIOT 00ecneunBaTh HEOOXOAMMOE BpeMs KOHTAKTa.

15.14. YcTaHoBKH JOMKHBI KCIUTYaTUPOBATHCS B MOMENIEHUU ¢ Temneparypoit ot 1 1o 35 °C u
OTHOCUTEJIbHOW BiaxHOCThIO 70 80 %. Ha onHom oObekre 1enecooOpa3HO yCTaHaBIMBATH HE
Oonee 2 - 3 mapanienbHO paboTaOIIUX YCTAHOBOK, U3 KOTOPBIX OJJHA pe3epBHAsI.

15.15. Ilpu Hanuyuu B cXxeme BOJOCHAOXEHMs YCTAaHOBKH AJISi OYUCTKH BOJbI (THNa «CTpys»,
YCTaHOBKH WJIM CTAHIIUH ISl 00e3KEIC3MBAHUA U Jp.) YCTaHOBKU THA «IloTok» memecoodbpasHo
pacrosiarath B Te€X e MOMELCHHSX.

15.16. Ilpu wucnonb30BaHUM NOJ3EMHBIX BOJ, HE TPEOYIOIIUX CIEUUATbHOW OYHUCTKH H
10JJaBaeMbIX B COOpHBIE pe3epByapbl, BO3MOXKHbI Pa3JIMUHbIe BAPHAHTBI Pa3MELICHUs annapaTyphl.
[Ipn Hamuuuu HaAJ CKBOKWHOW TABWIBOHA YCTAaHOBKY HamboJiee IIeJecoo0pa3Ho pa3Meniarh
UMEeHHO B HeM. Korja maBuibOH OTCYTCTBYeT HWJIM BoJa MOAaeTcss B COOpHBIM pe3epByap OT
HECKOJIPKUX CKBaXKHH, allapaTypy MOXKHO MOHTHPOBATh B HACOCHOHM (BTOPOTO MOABEMA) WIH B
HEOOJIBIIOM OTZENBHO CTOALIEM 3aHUU. B Tex ciydasx, Korja Boja MOCTYNaeT B BOJOHAIIOPHYIO
OamHIO, a y €€ OCHOBaHWS HMMEETCS IOMEIICHHe, YCTAaHOBKY MOJXKHO pacrojlaraTh Ha STHX
TUTOILASX.

R
/ / B.r/1 \\\m DN W s

Yepr. 45. Homorpamma /1 onpeae/ieHusi NPOU3BOANTEIbHOCTH YCTAHOBKHU TuNA «IloTok»

Bo Bcex ciywasx pasMmelieHus yCTaHOBKM DJEKTPOJIM3Ep HEOOXOAMMO YCTaHABIMBAThL Ha
00BOJIHOM JIMHIUHY OCHOBHOM MarucTpaliy, I0Ial0IIeH BOIy B KOHTAKTHBIN pe3epByap.

Ha otpe3ke OCHOBHOI MarucTpaiu MEXIy MOJACOSAMHEHUSMU OOBOAHOW JIMHUU HEOOXOAMMO
yCTaHABIMBaTh 3aIBWKKY. l[lomBomsmuii TpyOompoBog o00OpyIyeTcss H3MEpHUTEIeM pPacxojaa
M0/1aBa€MOi1 BOJIBI.

15.17. MoHTax O0yi0Ka 3JEKTPONUTAHUS YCTAHOBOK CJIEIYET IPOU3BOAUTH B IOMEUICHUU
cormacHo anekTpuueckoil cxeme u IIYD. C unenplo CHWXKEHUS TMAJNECHUS HANpPsDKEHUS B
COEIMHUTENbHBIX Ka0eNsIX pacCTOSTHUE MEKY BBIIPSIMUTEIIEM U 3JIEKTPOIU3EPOM JOKHO OBITh 110
BO3MOKHOCTH MUHUMAaJIbHBIM.
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15.18. Ilpu mpuBsizke ¥ MOHTaX€ YCTAaHOBOK MOXHO I0JIb30BaThcs «CXeMaMy KOMIIOHOBOK
YCTaHOBOK JUIS 00€33apaXKMBAaHUS MPHUPOJHBIX M CTOYHBIX BOJ TPSMBIM 3JIEKTPOIH3OM,
pa3paboTaHHBIMH [ MITPOKOMMYHBOIOKaHAJIOM.

16. MEXAHUYECKOE OBE3BOKNUBAHUE OCAJIKOB, OBPA3YIOIIUXCH HA
CTAHLUSAX BOAONTOATOTOBKH

HA3ZHAYEHHUE U OBJACTDb IIPUMEHEHUA

16.1. PaccmatpuBaeMmble METOJIbI M YCTPOKMCTBAa TMpEIHA3HAYEHBI JJISI MEXaHUYECKOTO
00€3BOKMBAHUS OCAIKOB, OOpa3yIONIMXCSd Ha CTAaHIUAX OCBETIICHUS, OOCIKCICIUBAHUS U
YMSTYCHUST TPUPOAHBIX BOJ, C HCIOJb30BAHUEM CEPUIHO BBIITYCKAEMOTO0 OTEYECTBEHHOTO
000pyI0BaHUA.

16.2. MexaHnveckoe 00OE3BOKMBAaHHE MOXET HAWTH NPUMEHEHUE TpU 00pabOTKE OCalKOB,
00pa3yroNuXcsl Ha CTAHIUSAX OCBETICHHS MPHUPOIHBIX BOJ, XapaKTePU3yEeMbIX MyTHOCTBIO 110 400
MT/IL.

16.3. Mexannyeckoe 00€3BOKUBAHUE OCAIKOB MPUPOJHBIX BOJ PEKOMEHIYETCS MPUMEHSTh IS
OCaJIKOB:

00pa3yrommMxcsi Ha CTAHIOUAX OO0C3KEIIe3MBAHUS W YMSTUCHHUS TOJI3EMHBIX BOJA, - TIpH
OTCYTCTBUH CBOOOJHBIX TEPPUTOPHI, BHICOKOM YPOBHE I'DYHTOBBIX BOJ U OOJIBIIOM KOJIUYECTBE
aTMOC(EpHBIX OCAJIKOB;

MIOBEPXHOCTHBIX TPHUPOJHBIX BOJ - MPU OTCYTCTBUH CBOOOIHBIX TEPPUTOPUH M YCIOBHU IS
€CTECTBCHHOTO 3aMOPKUBAHUS U OTTAaUBAHUS OCAIKOB.

16.4. Ilpu nanpHEWIEM paCCMOTPEHHH TEXHOJOTHYECKUX CXEM M YCTAaHOBOK JJIsi 0OpabOTKH
0CAaJIKOB MPHUHSITA CIEAYIONMAs yCIIOBHAS KJIACCHU(PHUKAIUS BOJ IIOBEPXHOCTHBIX BOJJOMCTOYHHUKOB 10
UX MyTHOCTH M IIBETHOCTH (Tab1. 24).

Tabnuma 24
Bonpl Iloka3zarens KauecTBa 3HayeHHe NoKa3aTens

ManomMyTHblE MyTHOCTB, MI/1 <10
IToHn»XeHHOM MyTHOCTH To xe 10 - 50
Cpenneil MyTHOCTH « 50-100
[ToBbIIEHHON MYTHOCTH « 100 - 250
MyTtHBbIE « 250 - 1500
BricokomyTHBIE « > 1500
MarnouetHbie LBetHOCTB, Tpaj <35
LBeTHble To xe 35-120
BeicokonBeTHBIE « > 120

MNPUHIOUITUAJIBHAA CXEMA TEXHOJIOI'HTYECKOI'O ITPOLUHECCA "

OCOBEHHOCTH YCTAHOBOK

16.5. Pa30aBieHHBIN 0CaJoK Hu3 OTCTOMHMKOB HJIM OCBETIUTEIIEH CO B3BEHICHHBIM O0CaJKOM, a
TAKXXC IMPOMBIBHBIC BOAbI (bHJIBTpOBaJ'ILHI)IX YCTAaHOBOK CJICAYCT HAIIPABJIATH B COOPYKCHUA I UX

YCPECAHCHHUA U OCBCTIICHUA.

Ocanok, BbIIETICHHBIN B YKa3aHHBIX COOPY)KEHUAX, HAJUIEKUT HAMpPaBIATh HA COOPYKEHUS AJIs
€ro JJabHEeHIIero MeEXaHu4eckoro 00e3B0KMBaHMSL.
[Ipn HeoOxoauMOCTH creayeT MpeaycMaTpuBaTh NPOMEKYTOUHYIO EMKOCTb JJisS BBIPaBHUBAHUS

pacxoda ocaJka.

16.6. C uenpi0 MHTEHCU(PUKALMK TIPOLIECCa OCBETICHUS NMPOMBIBHBIX BOJ CIEIYET A00aBIAThH
nonuakpuiamun (ITAA) u3 pacuera 1 - 1,5 mr/m.
16.7. Bribop o6opymoBaHHs MJIE MEXaHUYECKOTO0 OOE3BOKMBAHHUS OCAJKOB TMPHUPOIHBIX BOJT
ompeneNnsercss MX MCXOJHBIM KauecTBOM. J[ns 00e3BOKMBAaHUS THUAPOKCHIHBIX OCAJIKOB
MIOBEPXHOCTHBIX BOJ| CJIEZYET B OCHOBHOM NpUMEHSTH puibTp-nipecchl Tarna GITAKM umu OITAB.
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BakyyM-bunbTpsl A 00€3BOKMBaHMS TAKUX OCAIKOB MOTYT HalTH MPUMEHEHUE JUIIb AJIsl BOJ C
MYTHOCTBIO > 100 mr/m1.

st 006€e3BOKMBAaHUS OCAIKOB, OOpa3yIOIMIMXCA HAa CTAHIHUAX O0E3)KEIC3UBAHUS M YMSITUCHUS
MOJI3EMHBIX BOJI, CJIEIYET UCIIOJIb30BAaTh BaKYyM-(MIBTPHI U JICHTOUHBIE (PHIBTP-TIPECCHI.

[Ipu wucnonbp30BaHUU BaKyyM-(QUIBTPOB CIIEIyeT MPUMEHATh ammapatbl €O  CXOSAIUM
MOJIOTHOM, 00ECTIeUHBAIOIIME BO3MOKHOCTh pEreHepaliu (pUibTPyomeil TKaH .

16.8. Pexomenayercsi ciemyromas TEXHOJIOTHYECKAss CXeMa MEXaHHYECKOTO 00E3BOKHMBAHMS
THJIPOKCUIHBIX OCAJKOB Ha (PUIBTp-Tpeccax (4epT. 46).

Ocanok 13 yCpeaHUTENEeH-0TCTOMHIKOB HETIOCPEACTBEHHO WIIH Yepe3 MPOMEKYTOUHYIO EMKOCTh
noctynaer B ymioTHuTenn. C IeNbl0 HHTeHCU(UKAIIMK TPOoIecca YIUIOTHEHHSI B OCAJIOK TMeEpen
YIUIOTHUTEISAMU ciieayeT BBoauTh [TAA.

Yepr. 46. Texnosornueckasi cxema 00padoTKH 0CaIKOB HA KaMepHOM (UIbLTP-NIpecce

1 - ynmotHuTens; 2 - gozatop [TAA; 3 - yCpeTHUTENB-OTCTOMHNK 0CaKOB U3 OTCTOMHUKOB HMJIM OCBETIHTENEH CO
B3BEIICHHBIM CIIOEM OCaJIKa; 4 - YCPEAHNUTENb-0TCTOMHNUK MIPOMBIBHBIX BOJ (PHIBTPOBATBHBIX COOPYKEHHH; 5 - HACOC;
6 - cCOOpPHHK OcajKa; 7 - 103aTop (IIOKYISTHTOB M BCIIOMOTATEIBHBIX BEIIECTB; § - MPOMEKYTOUHAsI eMKOCTh; 9 -
HarpeBaTeIbHbIN AneMenT; /0 - kommpeccop; // - Monxyc; /2 - kamepHbIi punsTp-mipecc; /3 - TpaHcopTep; 4 -
OyHkep; /5 - aBTOCcamocBa

VYII0THEHHBIM OCAJOK MEPEeNIaBIUBAIOT M3 YIUIOTHUTENIEW B €MKOCTh JJisi MOJATOTOBKH €ro K
MEXaHUYECKOMY 00€3BOKMBaHMIO. B 3aBHCHMMOCTH OT BUAA OCajKa U croco0a ero MmoAroToBKH B
€MKOCTh C IOMOIIBIO JI03aTOPOB MOTYT TOJABaThCS W3BECTh, (IOKYJISHTHI U TMPUCATOYHBIC
maTepuaibl. [IoMUMO 3TOro, eMKOCTh MOKET OBbIThb 00OpYyJOBaHA CHUCTEMOW MOJOTPEeBa OCaIKa.
[ToAroTOBICHHBIH K MEXaHUYECKOMY OOC3BOKMBAHHMIO OCAJIOK OTBOIHUTCS B MOHXYC, OTKyJa C
MOMOIIIBIO KOMITpeccopa MepeIaBInBacTcsl B KaMepHbIil GuibTp-nipecc. OOE3BOKEHHBIN 0CAIOK C
MIOMOIIBIO TPAHCIIOpTEpa 4Yepe3 OyHKEp YIaIIeTcs aBTOTPAHCIIOPTOM C TEPPUTOPUH CTAHIIHU.
OuibTpat nocie GUILTP-IPECCOB OTBOAUTCS B KAaHATM3ALMOHHBIE CETH.

16.9. Ilpu wucnonb30BaHUU UII MEXaHHMYECKOrO O00E3BOKMBAaHUS THAPOKCHIHBIX OCAJKOB
BaKyyM-(QHIBTPOB MOHXKYC CJIEIyeT 3aMEHUTH TUTYH)KEPHBIMU WJIM ITHEKOBBIMU HACOCAMH.

16.10. B KOHCTPYKTHBHOM OTHOIICHUH YCPEAHUTEIN-OTCTOMHUKH TOJDKHBI 00ecreunBaTh
BO3MOKHOCTB 3(()eKTUBHOTO OTBECHHUS OCBETICHHOM BOJIbI M OCAJIKa Ha JAIbHEHIITYI0 00paboTKy.

16.11. KoHcTpykumu yIUIOTHHTENEH 3aBUCAT OT KauecTBa oOpabareiBaemoro ocanaka. Jlms
0CaJIKOB MaJIOMYTHBIX IIBETHBIX BOJ| CJIEYET CTPEMUTHCS, YTOOBI OTHOILIEHUE AUAMETPA U Ty OUHbBI
yrioTHUATeNs coctapiisio 1 : 2. C yBennyeHueM MyTHOCTH MCXOJHOM BOJIbI YKAa3aHHOE OTHOIIICHUE
MOKHO YBEJIWYHMBaTh, U TMPHU YIUIOTHEHWU OCAJKOB M3 BOJ C MyTHOCThIO cBbimie 100 mr/a B
Ka4yeCTBE YIUIOTHUTENICH MOTYT OBITh MCTIOJL30BaHbI PaJaIbHbIe OTCTOMHUKHU AUaMeTpoM 10 18 M.

16.12. [ToaroToBKy YIJIOTHEHHOTO OCajJika K 00€3BOKMBAHUIO MOKHO OCYIIECTBIJIATH JIHOO B
CHEIMAILHON €MKOCTH, JIN0O HEMOCPEACTBEHHO B MOHXKYCE.

HOAT'OTOBKA OCAJJKA K MEXAHHYECKOMY OBE3BO’KMBAHUIO

16.13. MexaHndeckoe 00€3BOKMBAHUE OCATIKOB, 00PA3YIOLINXCS Ha CTAHLUAX 00€3KeNIe3nBaHus
¥ YMSTYEHUs TTOI3EMHBIX BOJI, CJIETYET OCYIIECTBIATD MOCIE UX YIUIOTHEHUS 0€3 JOTOIHUTEIbHON
HOJITOTOBKH.
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16.14. Mexanudeckoe 00€3BOKMBAHUE THAPOKCHIHBIX OCAIKOB TMOBEPXHOCTHBIX MPHUPOIHBIX
BOJI CIIEAyeT OCYIICCTBISATh TOJBKO IIOCIE MPEIBAPUTEIHLHON TOATOTOBKH, OOECICUMBAOIICH
U3MEHEHHUE X UCXOIHON (PU3UKO-XUMHUYECKON CTPYKTYPBHI.

16.15. IlpenBaputenbHas TMOATOTOBKA THUIAPOKCHIHBIX OCAIKOB K OOE3BOKMBAHUIO MOXKET
BKJIIOYATh UX YIUIOTHEHHE B COOPY>KEHUSAX BEPTUKAIHHOTO WM PaJUalIbHOTO THUIIA, KOATYJISIUIO
XUMUYECKUMH peareHTamu, 100aBlICHHE BCIIOMOTATENbHBIX BellecTB, HarpeB g0 60 - 98 °C,
3aMOpa’KMBaHHE-0TTalBaHUE.

IIpumewanus: 1. 3amopaxuBaHHMe-OTTAMBAHWE CJIEAyeT MpeIyCMaTpWBaTh IPH MOATOTOBKE K
00€3BOKMBAaHUIO OCAJKOB MAJIOMYTHBIX IIBETHBIX W BBICOKOIIBETHBIX BOJ, OONamalomnx Hambosee HU3KOH
BOJIOOT/AIONIEH CITIOCOOHOCTBIO.

2. BbIOOp Temmeparypbl HarpeBa OcCajika CIEIyeT OCYIIECTBISITh C YYETOM BO3MOXHOCTEH 00€3BOKHMBAIOIIMX
annapaTos.

16.16. YuioTHEHHE THAPOKCUIHBIX OCAJKOB MaJOMYTHBIX IIBETHBIX BOJ CJIETyET MPOU3BOJIUTH B
VIUIOTHUTEJSIX ~BEPTUKAIBHOTO THUIA, OOOPYIOBAHHBIX YyCTPOWCTBAMH JUISS HEMPEPHIBHOTO
HapYIICHUS CTPYKTYPBI OCaJIKa.

VYIUIOTHEHUE OCAJKOB, MOMYUYECHHBIX W3 MOBEPXHOCTHBIX BOJI ¢ MyTHOCTBIO cBbIe 100 mr/m, a
TaK)Ke OCAJIKOB, 00pa3yIONIMXCs HA CTAHIUSAX 00e3KeNe3UBaHUS M YMATUYCHUS MOA3EMHBIX BOJ, B
3aBUCUMOCTH OT TIPOU3BOJAMTEILHOCTH CTAHIIMM MOXHO OCYIIECTBJISITH B  YIUIOTHUTEISAX
BEPTUKAIBHOTO WIN PaIMaIbHOTO THIIA.

Jlnst mpeiBapuTENbHBIX PACuETOB MPU MPOCKTUPOBAHUH BIIAKHOCThH YIUIOTHEHHOTO B T€UEHUE 2
4 ocanka Pyy, ClIe1yeT NIpUHUMATh, %o:

JUTSL OCaJIKa JKeJIe30CoAeprKalIuX MOA3EMHBIX BOA - 97,0; Mpu yBEIMYEHUU TPOIOIIKUTEIHHOCTH
YIUIOTHEHHUS 10 24 4 BJIaKHOCTh YIUIOTHEHHOTO OCaJiKa CHIXKaeTcs 10 92 - 94;

JUTSL 0cajika, 00pa3yroIIerocs Ha CTaHIIUAX YMSTUYCHUS BOJIBI, - 92 - 94,

16.17. Jlns mpeaBapuTENbHBIX PACUETOB MPHU MPOCKTUPOBAHUU BIAKHOCTH YIJIOTHEHHOTO
0CaJIka IOBEPXHOCTHBIX BOJ Py, %, B 3aBHCUMOCTH OT Ka4€CTBEHHBIX ITOKa3aTeled MCXOMHON
BOJIBI MOYKHO OTIPEIEINSTH MO CIAEAYIOLUIEMY BBIPAKEHUIO:

Pyny=96,034+ 1,8 - 102 17 -3 - 10> M - 1,26 - 10 M7, (66)

rae [/ - UBETHOCTh UCXOAHOM BOJIBI, TPaj;

M - MyTHOCTb UCXOJHOH BOJIbI, MI/JI.

[Ipo10KUTENBHOCTD YINIOTHEHUS OCAJIKOB ITIOBEPXHOCTHBIX BOJ CJIEIyET PUHUMATh PaBHOU 6
- 10 4 B 3aBUCHUMOCTH OT KauyecTBa OCaJKOB, IPUYEM C YBEJIMYEHHEM MHHEPAJIbHBIX NPUMECEN B
HUX NPOJOJIKUTENBHOCTh YIZIOTHEHHS] CHUKAETCS.

16.18. /Ins nnTeHCcHpUKAILUMK MpoLiecca YIUNIOTHEHHS B ocaiok 1o0asisitoT [TAA u3 pacuera 0,04
% Maccel cyxoro BemiecTBa ocaaka. lIpogoinKuTenbHOCTh YIUIOTHEHUS IIPU 3TOM  CIEAYET
IIPUHUMATh PaBHOM 2 - 4 4.

16.19. B kayecTBe XMMUYECKUX PEAreHTOB ISl KOATYJISIIUHM OCAJKOB MEPE] UX MEXaHUYECKUM
00€3BOKMBAaHUEM  MOTYT  HCIOJB30BAThCS  M3BECTh, MHHEpAIbHbIE  JKEJIe30Co/AeprKalline
KOAryJISIHTBI, (PJIOKYJISIHTBI.

16.20. l3BecTpb mpH MOATOTOBKE THUAPOKCHIHBIX OCAJKOB K 00€3BOXKMBAHUIO MOXKET
HCITIOJIB30BaThCS CAMOCTOATENBHO. J{J1s MpeaBapuTENbHBIX pacueToB 103y u3Bectu no CaO cinenyer
NPUHUMATD JJIs1 OCAJAKOB BOJI, %0 MaCChl CyXHX BEIECTB 00pabaThIBa€MOro 0CaIKa:

MOBBIIEHHOW MYTHOCTH - 10 - 15;

cpeaHel uBeTHOCTH U MyTHOCTH - 20 - 30;

MaJIOMYTHBIX CpeaHel BeTHOCTH - 30 - 50;

MaJIOMyTHBIX BBICOKOLBETHBIX - 60 - 100.

[Ipu 3TOM n03a W3BECTH BO3pACTAaeT C YBEJIMYEHHWEM LBETHOCTU U CHH)XKEHHUEM MYTHOCTH
HCXOJHOM BOJBI.
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16.21. CamocTosdTenbHOE HCHONb30BaHUE (GIIOKYISHTOB JUIS TOATOTOBKH THAPOKCUIHBIX
OCaJIKOB K MEXaHWYECKOMY O0OE3BOKHBAHMIO BO3MOXKHO JIMIIb MPU 00E3BOKUBAHUHU OCAIKOB BOJI
MOBBIIIICHHONW MYTHOCTH.

ONOKYJISAHTHI CIEAYeT HCIOJIb30BaTh I COKpAlleHHs pacxona wu3BecTH. [lpm stom s
MpeBapUTENbHBIX PACUETOB CIEAyeT MpUHUMATh 103y ¢uokynsaTa 0,2 % mo akTUBHOM YacTu OT
MacChl CyXHX BellecTB U 103y u3BecT 1mo CaO - 20 % 1yist MaTOMyTHBIX IIBETHBIX Boa U 15 % muis
BOJI CpeJiHEeH I[BETHOCTU U MYTHOCTH.

16.22. Jlns cokpallleHus pacxofa HU3BECTH MpPU MOATOTOBKE T'MIPOKCHIHBIX OCAIKOB K
00€3BOYKUBAHUIO MOXHO HCIIOJIB30BAaTh PA3IMYHbIE BCIIOMOTATENIbHBIE BEIIECTBA, CPEIU KOTOPBIX
CIIeTyeT OTMETUTh 30JIy-YHOC OT COKUTaHHs Topda, YIiisl U CIAHIIEeB, TUATOMHT, MEPIIAT, OTFIIKH,
MECYAHYIO TbLIb U IPYTHE OTXOMBI.

O PeKTUBHOCTD MPUMEHEHHS BCIIOMOTATEILHBIX BEIIECTB HEOOXOUMO IMOATBEPIUTH OIBITHBIM
nyteM. OObIYHO 100aBKa BCIOMOTraTeNbHBIX BemecTB B komudectBe 50 - 100 % macchl cyxux
BEIIIECTB OCAJKa MO3BOJISIET COKPATUTh PacXo/ U3BECTHU B 2 pasa.

CoBMecTHOE HCIHONB30BAaHUWE BCIOMOTAaTEIbHBIX BEIIECTB U (IOKYISHTOB IO3BOJISET
MOJTHOCTBIO OTKA3aThCs OT MPHMEHEHUS W3BECTU NPHU 00E3BOKMBAHUHM OCAIKOB, MOJYYCHHBIX U3
BOJI Cpe/iHEH I[BETHOCTU U MYTHOCTH.

16.23. IIpu nepekauke ocajaka mepen 00€3BOKMBAHHEM UM OCOOCHHO TMOCIE KOAryJslUOHHON U
GIOKyISIIMOHHOW 00pabOTKM BO HU30EKaHHWE pa3pyLIEHHs €ro CTPYKTypbl HE JOIyCKaeTcs
UCIIOJTb30BaHUE TICHTPOOCKHBIX HACOCOB, UX CIIEAYET 3aMEHSTh TUTyH)KEPHBIMU WJTH ITHCKOBBIMH.

OINNPEJAEJIEHUE OCHOBHBIX TEXHOJIOTHYECKHUX MTAPAMETPOB ITPOLECCA
MEXAHHYECKOTI'O OBE3BO’KUBAHUSA OCAJIKOB

16.24. Pacyet yruioTHUTENEH ClieyeT OCYIIECTBISATH IO MAKCUMAaJIbHOMY YaCOBOMY KOJMYECTBY
ocajika, 00pa3yromemMycsi B IEPHO/I MAaBOJIKA, C YUYETOM COKpAIleHHs TIepHoia YIUIOTHEHHUS B 2 pas3a
10 CPaBHEHMIO C YKa3aHHBIM I1. 16.17.

16.25. Pacuer oOopymoBaHus sl 00€3BOKMBAHUS OCAIKa BOJ| MOBEPXHOCTHBIX MCTOYHHKOB
ClelyeT BeCTH, MPUHUMAsi BO BHUIMAaHHUE CPEIHEr0J0BbIE MOKa3aTeNld KayecTBa UCXOTHOM BOIBI.

16.26. Ha mepwon maBoaka HEOOXOAMMO TMPEIyCMATPUBATH CO3JAHHE AKKYMYJIHPYIOIICH
€MKOCTH I YIJIOTHEHHOTO OCaJlKa, KOTOPBIH HE MOXET OBITh 00E€3BOKEH Ha yCTAHOBJICHHOM
000py1I0BaHUHU.

AKKYMYJHPYIOIIYI0O €MKOCTh CJEAyeT 00OpyIoBaTh HACOCHOM CTaHIMEH, oOecmedrBaromiei
nepeKkayKy HaXoIsIIerocs B Hel ocajika Ha 00€3B0OXKMBAIOIINE allllapaThl B IEPHO MEKEHHU.

16.27. OcHOBHBIEC MTapaMeTPhl padOTHl (GUIBTP-TIPECCOB:

TOJIIIMHA CJI0s 00E3BOKEHHOT'0 0CaJIKa Ha (PHIBTPOBAILHON MEPEropoiKe Mpu 00e3BOKUBAHUH
Ha (QUIBTP-TIpeccax U BaKyyM-(GuiabTpax 6apabaHHOTO THIA JOJDKHA OBITh Hye > 5 MM;

o0BeM ocaaka, MoaaBaeMoro B (QUIBTpP-TIpecc, - HE MeHee o0mero obObema Kamep,
COOTBETCTBYIOIIETO IMACIOPTHBIM JJAaHHBIM;

yIeTbHBI 06hEM MOAaBaeMOro ocamka Wiye > 0,04 M*/M” (IPUMEHHTENBHO K DUIBTP-TIpeccam
tunoB GITAKM u OITAB).

16.28. [Ipon3BoaAUTEILHOCTh 00€3BOKUBAOIINX AMapaToB MO0 CyXOMY BEIIEeCTBY ocaaka (, Kr/
(M - ), BEIpKEHHAS Yepe3 Maccy TBEPIoi (a3sl ocaka, MOXKET OBITh paccyrTaHa mo Gopmyie

0= 22K
o, (©7)

TJIE My - MAcca TBEPAOH (a3bl 0CaaKa, KT

F - moBepxHOCTh (DPUIBTPOBAHUS, M;

Ty - IPOJIOJDKUTEIBHOCTD (DHIIBTPOLMKIIA, U

K - xoadduumeHT 3amaca, yYMTHIBAIOIIMHA KoJieOaHME CBOMCTB Ocaaka M KOJbMAaTAIUIO
GbunbTpOBaANIbHON neperopoaxu, pasusiii 0,6 - 0,8.
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[IpoaomKuTenbHOCTh (PUIBTPOLUKIA 7y, Y, MIPU OOE3BOKMBAHUM OCAJKOB Ha (PUIBTp-IIpeccax
paBHa:

= T * Torx T Toens (68)

Tlie 7y - IPOJOIKUTENBHOCTD (PUIIBTPOBAHUS, U;

Torx - HPOAOJDKUTCIIBHOCTDL OTKHUMA, Y,

Tgen - MPOAOJIKHUTCIBHOCTE BCIIOMOIaTCJIBHBIX onepalmﬁ, BKIIrOHaromasas BpEMA 3allOJIHCHUA
KaMep OCaJKoM B 00beMe, paBHOM 00beMy Kamep (GUIbTp-TIpecca, BPeMs BBITPY3KH OCaaKa H
pereucpan TKaHu U puHUMacMas 1o 1nacrnopTHbIM JaHHBIM, Y.

[TpomomKUTEHPHOCTh (DMITBTPOIUKIIA Ty, U, PH 00€3BOKMBAHUHM OCAJKOB Ha BaKyyM-(pHIbTpax
paBHa:

260
CORRC I
= (69)
TJIE O - YIOJI 30HbI (PMIIBTPOBAHUS, TPaLl.
Macca TBep10#1 pa3bl 0caKa COCTABISAET
Mg = Waex Cuexs (70)

1716 Wiex - 00BEM HCXOIHOTO OCAKA, M-,

Ciuex - KOHIIGHTPALHS HCXOHOTO OCAIKa, KI/M .

[MoncraBnsist 3nauenus u3z ¢opmyn (68) - (70) B dopmyny (67), moaydyuMm CIeAyrOIINUe
3aBHCUMOCTH JUTsI OTIPEICTICHUS IPOU3BOIUTCILHOCTH

(GunbTp-npeccos

Pi:‘:‘D:XC'I'D:X
Ch-n= 2 K
ﬂ(r¢+rm{+rm) : (71)
BaKyyM-(HIBTPOB
[ C Iy
Gy = L“M X
Fre0 (72)

Ecim xoHmeHTpamuio wucxogHoro ocanka B (opmynax (71) m (72) 3aMEHHUTH BIQXKHOCTHIO
UCXOIHOTO 0CaJIKa, yKa3aHHBIE 3aBUCIMOCTH COOTBETCTBEHHO MPUHUMAIOT CIEIYIOIINIA BU;

= }Fiﬂleii[:l[:l B PHI!{}-'L?D:K

X
0 005 R et ) (73)
IIIa';:'ncx I:I 00 _Pm:{)qi: e I
- 360005 5 (74)

1€ Pycx - BIIQXKHOCTb UCXOIHOTO Ocaka, %o;

Pucx - TNIOTHOCTB HCXOTHOTO OCAJIKA, KI/M".

[Ipou3BoaANUTENEHOCTH 00E3BOKUBAIOIINX AIMAPATOB MOXKET OBITH OIpe/IesieHa TAKXKe 10 00beMy
BBIZICTIMBIIETOCS (PUIBTPATA U BIAYKHOCTH MCXOJHOTO M 00E3BOKEHHOTO OCAJKOB U3 CIIETYIOIIETO
COOTHOILICHUS:

Wiex (100 - Pyex) = (Waex - W) (100 - Py), (75)
_ LI
B - P, 76)
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[ToncraBuB 3aBucuUMOCTS (76) B hopmybl (73) u (74), HOTyYUM ClIeIYIONINE BHIPAKCHHUS:

_ W 00-2 1100- 8,4,
M N00(P,, P PR et )

T

&
; (77)

j L= 4

e 3600( Py, - £, JF 5, _ (78)

W, (100 = 2,100 £, ) G

16.29. [laBnenus ¢unbtpoBaHus Gy U 0TKUMA Gork, MOAAEPKHUBAEMBIE NIPU pabOTe (QUIBTP-
IPECCOB, ONPEIEINAIOTCS CKMUMAEMOCThIO 00€3BOKMBAeMbIX 0CaAKoB. OJHAKO YYMTHIBas, 4TO B
Ipolecce MOArOTOBKM OCaJKOB K OO0E3BOKMBAHMIO 3HAUYEHHE CKHUMAEMOCTH 00pabaThIBaeMbIX
OCAaJIKOB MPHUBOIAT K OINPENEICHHOMY YPOBHIO, NpPH IMPOEKTUPOBAHUM MOTYT OBbITH HPUHATHI
CJIEAYIOUIME 3HAUEHUs JIaBICHUHN B 3aBUCUMOCTH OT KayecTBa 00padaThIBAEMOro OCaJKa, KOTOPbIE
OyayT KOPPEKTUPOBAaThCA B MPOLIECCE IKCILUTyaTalluu:

JUISL OCa/IKOB MAaJIOMYTHBIX LIBETHBIX U BHICOKOLIBETHBIX BOJI

Gy = 0,3 - 0,4 MIla; Gorx = 0,8 - 1,0 MIa;
JUISL OCAJIKOB BOJI CPETHEH IIBETHOCTH M MYTHOCTH
Gy =0,4 - 0,5 MIla; Gorx = 1,0 - 1,2 MIla;
JUTSL OCAJIKOB BOJT TTOBBIIIEHHOW MYTHOCTH
Gy = 0,5 MIla; Gorx = 1,2 MlIa;

16.30. [y mpenBapUTENbHBIX PacyeTOB MPU MPOEKTUPOBAHUU IMPOU3BOJAUTEIBLHOCTh BAKYYM-
(GUIBTPOB MpU 00E3BOKUBAHUN OCAJIKOB, OOPA3YIOLIMXCS HA CTAHLUAX 00€3KeNe3UBaHUs, CIEIyEeT
npuHEMAaTh paBHoit 80 - 100 Kr/ (M X 1), BI2KHOCTh 00E3BOKEHHOT0 0canka - 60 - 70 %.

[Ipu o00e3BOKMBAaHMM Ha BaKyyM-(pUIbTpax OCaJKOB, OOpPA3yIOLIMXCS MpH YMITYEHUU
TMOJ3EMHBIX BOJ, POMU3BOIUTENHHOCTS CIEAYeT IPUHATE paBHOH 90 - 120 Kkr/ (M” - 1), BIAKHOCTH
00e3BoKEHHOr0 ocaaka - 50 - 60 %.

I[Ipu  00e3BOXKHMBAaHMM  THAPOKCHUAHBIX  OCAJKOB  MOBEPXHOCTHBIX  HPUPOAHBIX  BOJ
IPOM3BOLUTEIBHOCTD (BHIIBTP-IPECCOB IO CYXOMY BEILIECTBY CIEIyeT IPHHUMATH, KI/ (M - 9), st
0CaJIKOB BOJI:

MaJIOMYTHBIX I[BETHBIX - 3 - 5;

CpeaHel LIBETHOCTU U MyTHOCTH - 5 - 10;

HOBBILIIEHHON MyTHOCTH - 10 - 15.

I[Tpu 3TOM BII@XXHOCTH 00€3BOXKEHHOT'0 0CaJ[Ka COOTBETCTBEHHO, %0, 1151 OCAaJIKOB BO:

MaJIOMYyTHBIX UBETHBIX - 70 - 75;

CpeaHel LIBETHOCTU U MyTHOCTH - 60 - 70;

HOBBILIEHHONW MYTHOCTH - 55 - 65.

COJAEP/KAHUE

1. Pactipenienurenu peareHToB
IlepdopupoBanHblil pacnpeaenuTens Koaryisara (tum I)
Kamepno-nyueBoii pacnpenenurens (tun 1)
Huddy3opusrii pacnpenenurtens (tun 11I)
CrpyliHblil pacnipenenurens cycneH3uil peareHToB (tum [V)
2. AspupoBaHue KaK CpeJCTBO MHTEHCU(PHUKALIMYU Mpoliecca KOAryIsiuy NPUPOIHBIX BOJ.
CymHocTh MeTo/1a ¥ 00J1aCTh TPUMEHEHUS.
OCHOBHBIE TEXHOJIOTMUYECKHE NTapaMETPhbl U HEOOX0IMMOE KOHCTPYKTUBHOE O(hopMiIeHne
Metoauka onpeeseHns: ONTUMAIBHON 103l KOAryJisiHTa U Pacxo/a BO3ayXa
3. KoHTakTHBIE KaMepBhI XJIOMbe0Opa3oBaHUs
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CymHocTs MeToAa U 007acTh MPUMEHEHHUS.
TexHonmoruyeckne mapaMeTpbl KOHTAKTHBIX KaMep XJIONMbeoOpa3oBaHUs, BCTPOCHHBIX B
OTCTOMHUKHU
[IpuMeHEHHEe KOHTAKTHBIX KaMep XJIOMbeoOpa3oBaHUs [UIsi WHTCHCH(DHKAIMH pPabOTHI
KOPUIOPHBIX OCBETIUTENEH CO B3BELIEHHBIM OCAJIKOM..
4. OTCTOMHHUKY M OCBETJIUTEIH, 000PYJOBAHHBIC TOHKOCIOHHBIMHU dJIEMEHTAMHU
Hasnauenue u 061acTh MpuUMEHEHHS
TexHOmOornYecKkne CXeMbl M KOHCTPYKTHMBHBIE OCOOEHHOCTH TOHKOCIOMHBIX OTCTOMHBIX
COOPYKEHUI
PacyeT TOHKOCTOMHBIX OTCTOMHUKOB M OCBETIUTEIEH
[Ipumepsl pacyeTa TOHKOCIONHBIX 3IIEMEHTOB COOPYKEHUN
5. Hanopnas ruapaBianyeckasl CHCTEMa CMbIBA OCAJIKa B TOPU30HTAIbHBIX OTCTOMHUKAX.
Hasnauenue u 061acTh MpuUMEHEHHS
VYeTpoicTBO U IPUHITUTT PAOOTHI CHCTEMBL..
Pacuer cucreMbl cMbIBa ocajka
6. @oTallMOHHBIE COOPYKEHUS
Hasnauenue u 061acTh MpUMEHEHHS
CocraB coopyX)eHUM, UX YCTPOUCTBO U PACUETHO-KOHCTPYKTHUBHBIE TTapaMETPhI
MeTouKka TEXHOIOTHUECKOH 00pabOTKH BOJBI METOIOM HAMOPHOHN (ioTarun
7. BonoBo3ayiiiHasi poOMbIBKa (PHIIBTPOBAIBHBIX COOPYKEHHM
Hasnauenue u 061acTh MpuUMEHEHHS
[IpuHIUIIBEI AEUCTBUS, OCOOCHHOCTH M MPEUMYIIIECTBA
Cucrema ropu30HTaJIBHOTO OTBOJA BOJIBI OT MPOMBIBKHU
PexxuM 1 OCHOBHBIEC TApaMeTPhl MPOMBIBKH.
VYerpoiicTBa A1 oAadu U pacipeesieHus BOJbI U BO3AyXa
Bo3snyxonyBHOE yCTpONCTBO
Pacuet pacnpenenurenbHON CUCTEMBI AJIS TOJIaYH BO3/1yXa B (PUIBTPOBATBHBIX COOPYKEHUIX
C BOJIOBO3IYILIHOM MPOMBIBKOM
8. JIpeHaxku CKOpPBIX (PUIBTPOB U3 OPUCTOTO MOIUMEPOETOHA
Haznauenue n 00macTh MpUMEHEHUS
KoHcTpykuuu u pacuer apeHaxeit
N3roroBneHmne momuMepOoETOHHOTO IpEeHAXa.
MoHTax IpeHaxa
[IpuMepsl ruApaBIMUECKOTO pacyeTa ApeHaxa.
9. ®unbTPHI € MIIABAIOIICH IEHOMOJIUCTUPOJIBHOM 3arpy3Koil
Hasnauenue u 061acTh MpUMEHEHUS
[InaBaromias 3arpy3Ka u €€ IpUroTOBJICHHE.
KoncTpykuuu u npuHIun paboTsl GUIBTPOB.
Pacuet u koHCTpyupoBaHue GUILTPOB.
10. CoopykeHus 17151 OYUCTKU BRICOKOMYTHBIX BOJI C TUTABYYUM BOJ103a00POM-OCBETIUTEIICM. .
Hasnauenue u 061acTh NpuMEHEHHS
CocTaB coopyKeHHIA, TPUHIIUI ACUCTBUS U UX OCOOEHHOCTH
[TnaByumit B0Om03a00p-0CBETINTETH
Tonxkocnoluelil ocsetiurens cucreMbl ASHUBII-2
11. VYcranoBku ms  oOe€3KeNe3WBaHUS TOJ3EMHBIX BOJ METOJOM  BOJOBO3IYIITHOTO
GuIBETpOBaHMUS.
CymHocTs MeToAa U 00JacTh MPUMEHEHHUS.
TexHonornyeckas cCxema i COCTaB COOPYKEHHIM.
PacuetHble mapaMeTpbl COOPYKEHUI U UX KOHCTPYKTUBHBIE OCOOEHHOCTH
MeTtoauka mpoOHOTo 00e3KeNne3nBaHus.
12. OuKCcTKA RONBL OT CEPOROIOPOA
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AdpalMoOHHBIA METOT
XUMUYECKUN METOT
buoxumnuecknii MmeTonq
13. O6ecropuBanme BOABI METOIOM KOHTAKTHO-COPOIIMOHHOM KOATyJISAIINN
CymHocTh MeToAa U 00JacTh MPUMEHEHHS.
CocTtaB coopyXeHHIA U cxeMa paboThl CTaHIMKA 00ec(HTOpUBAHUS
14. YcTraHOBKY THIA «CTPYSD» ISl OYMCTKH MOBEPXHOCTHBIX U MOJI3EMHBIX BOJT
Haznauenue n 001acTh MpUMEHEHUS
CocTaB ¥ TEXHOJIOTHYECKHE CXEMBbI Pa0OTHI YCTAaHOBOK
Oco0eHHOCTH pa3MEIIEHUs U IPUBSI3KU
BbIOOp OCHOBHBIX TEXHOJOTMUYECKHUX TapaMeTpoB pabOThl YCTAHOBOK [UIsl OYHCTKHU
MTOJI3EMHBIX BOJI
KoHTponbHO-u3MepuTensHbie MPHOOPHI U aBTOMATHKA
[Tpumepsl pacueTa TEXHOJIOTHIESCKUX PEKHUMOB PAOOTHI YCTAHOBOK IS OYUCTKH ITOA3EMHBIX
BOJI
15. DnexkTponn3Hbie YCTAHOBKH JIJ1si 00€33apaKUBaHUST BOJIbI
Y CTaHOBKM THIIA 3H JIJIS TIOJTYYESHHS TUTIOXJIOPUTA HATPUS
Y CTaHOBKH THIIA ITOTOK» IS 00€33apayKUBAHHS BOJIBI MIPSIMBIM 3JICKTPOIU30M
16. Mexanndeckoe 00€3BOKUBAHUE OCATKOB, 00Pa3yIOIIUXCS Ha CTAHIIMSIX BOJAOMOATOTOBKU
Ha3znauenue n 00macTh MpUMEHEHUS
[IpuHIMIMaTBHAS cXeMa TEXHOJIOTUYECKOTO MpoIecca U 0COOCHHOCTH YCTAaHOBOK
[ToaroroBka ocaika K MEXaHUYECKOMY 00€3BOKHBAHHIO
OmpeneneHne OCHOBHBIX TEXHOJOTHYECKMX TapaMeTpoB Mpolecca MEXaHUYECKOTro
00€3BOKMBaHUS OCAIKOB
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