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Bcecoro3Hbii opaeHa Tpynosoro KpacuHoro 3HamMmeHHu
KOMILIEKCHBIH Hay4YHO-HCCJIEIOBATEIbCKHH H KOHCTPYKTOPCKO-
TEeXHOJIOTHYECKHH HHCTHTYT BOOCHAOXKEHHsI, KaHA/ITH3alluH,
THIPOTEXHUYECKHX COOPYKEeHHH U HHKEeHEPHOH
rugporeodoruu (BHHUHU BOIAT'EO) I'occTposs CCCP

CITPABOYHOE I1IOCOBHME
K CHwuII 2.04.03-85

IIPOEKTUPOBAHHUE COOPY2KEHUWHU [JII OUUCTKH
CTOYHBbBIX BO[I,

Mocksa Ctpoun3sgat 1990

PaspaboTano Kk CHull 2.04.03-85 «Kananuzamus. HapyKHbie ceTu U
COOpPY2KEHUSA» Ha OCHOBE pPe3yIbTaTOB Hay4YHBIX UCCIIEJOBaHUS U OIbITa
SKCIJIyaTallud COOPY2KEHUU M YCTAaHOBOK [JII OYKMCTKHU CTOYHBIX BOJ 3a
IIOCJIeOHME TOObl B Pa3JIMYHBIX OTPaCiIsiX IPOMBIIIJIEHHOCTU. COOEepPKUT
METOOWKM U IIpUMepHl pacyeTa, BCIOOMOraTeJIbHBIE CIPaBOYHEIE
MaTepuanabl, HeoOXOoOuMble IIPM  MOPOEKTHUPOBAHHUU  OUYHUCTHHIX
COOpPY2KEHUM.

719  WHXXEHEPHO-TEXHUYEeCKUX  pPabOTHUKOB  TPOEKTHBIX U
CTPOUTEJIbHO-MOHTaXKHBIX OpraHu3alluu.

Cooepxkanue
1. COOPYXKEHUWSY 19 MEXAHUYECKOHU
OYUCTKH CTOYHBIX BOO
Ycpennurenu

TUNBI ¥ KOHCTPYKIIUYU YCPEOHUTENEeN

OTCTOUMHUKHU
OO011e ceegeHust
PacueT OTCTOMHUKOB

TOHKOCIOUHBIE OTCTOMHUKH
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PeKOHCTPYKITHMS 0OBIYHEIX OTCTOMHUKOB B
TOHKOQCJIOMHEIE

I[IpumMepHl pacyeTa OTCTOMHUKOB
['MOpPOIIMKIIOHEI
[TpuMepsl pacyeTa TUOAPOLIUKIIOHOB

2. COOPYKEHHWA JIJIA
BUOJIOTUYECKOHU OYUCTKH CTOYHbIX
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AS[)OTeHKI/I - cMecurenu 6e3 peresepaTopoB
AS[)OTeHKI/I-CMeCI/ITeHI/I C regepaTopaMmu
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CTOYHEIX BO

VYoaneHnue U3 CTOYHBIX BOO COeIUHEHUU
asorTa

VYoaneHnue U3 CTOYHBIX BOO COeIUHEHUU
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1. COOPYKEHUA 114
MEXAHUYECKOY O4YUCTKHU
CTOYHBIX BO]I

Ycpeognurenu

1.1. YcpenHeHUe pacxoga ¥ KOHIIEHTPAIIUM 3arpsi3HEeHUM MO3BOJISIOT
paccuuTheiBaTh BCe IIOCJIeOylollle 3BeHbsd OYWCTKM HEe Ha
MaKCHMaJllbHbIle, a Ha HEKOTOPhIE CpeOHWe 3HadYeHUsA IlapaMeTpOoB
[IOTOKa. JKOHOMHYHEEe HMETh YCPeOHUTENIb B Hadajle IenH, 4YeM
3aBbIIIIaTh 0O0BEM U IPOU3BOAUTETHHOCTH KaXKOOTO0 K3 ITOCIEOYIOIINX
3BEeHbLEB OUYUNCTKH.

1.2. BriOop pallMoHaNIbHOM CXeMbBl YyCPeOHEeHUs (TUIla YCPEeTHUTETS),
pacueT ero o6beMa MPOBOOSITCS Ha OCHOBe MH(POPMAIIMU O XapaKTepe
KojieOaHUM IIapaMeTPOB BXOOHOTO IIOTOKa (KOHIeHTpamuui Cen(t) u
pacxoma (en(t) W u TpeboBaHUM Ha MHOONMYCTUMBIE KoOJeOaHUS
IIapaMeTpPOB CTOYHBIX BOM Ha BeIxomde ycpemHUTeNS Cex,(t), gex(t). OTu
TpeboBaHUs OOBLIYHO YyCTAHABIMBAIOTCS Ha OCHOBE MaKCHUMAaJIbHO
OOIIyCTUMBIX BeJIUYUH Cadm ¥ Jadm, Ha3Ha4YaeMBIX B 3aBUCHUMOCTHU OT
TUIIA IIOCJIEOYIOIMINX OYUCTHBHIX COOPY2KEHUU, IPHU 3TOM OHHU OOJIZKHEI
[IPEeBHINIATE CpedHNe 3HaueHusa napaMeTpoB Cen mid, den mid-

s pacueta oObeMa YCPEOHUTENS HCIIONb3yeTcsa HWHGOPMAIHus,
IIojJlyyaeMasi: OT TEeXHOJIOTOB OCHOBHOTO TPOH3BOACTBA, KOTOPHIE,
HMCIOJIb3YysI XapPaKTePUCTUKY HOMHHAJIBHOTO PEeXXHMa ITPOU3BOACTBA U
aBapUUHBIX PEXKUMOB, MOTYT IIPOTHO3HUPOBAThH XapPaKTep MOCTYIIJIEHUS
CTOYHBLIX BOIO Ha OYHCTHBEIE COOPYXKEHHUS; C O00BEKTOB-aHAJIOTOB, a
TaK>kKe HeIllOCPeACTBeHHLIM HaOJIIogeHneM Ha 00beKTe.

HMubopMalmsi MOXKeT HaKaIJIMBAThCA B 3alMCIX 3aBOACKHUX
nabopaTtopuit 06 U3MEHEHUSIX pacXoda U JTUMHUTUPYEMBIX ITOKa3aTeseln
3arpsi3HEeHNsI CTOYHOM BOIHI.

[Ilpy HamUyuM Ha IPEONPUSITHH KOHTPOJIbHO-U3MEPUTEIbHOU
anmapaTypbl HM3MeHeHHe COCTaBa CTOYHBIX BOI PErucTpupyeTcs
HEIIPEPHIBHO, TIIPU OTCYTCTBUU - [OUCKPETHO C  Ppa3JIn4yHOM
OJIUTENbHOCTHIO MHTEPBAJIOB MeXKOy J1ab0opaTOPHLIMU aHanIu3aMu (He
O6onee 1 4). OkoHuaTesnbHasi popMa IpeAcTaBIeHUs WHGOPMAIIUU O
KonebaHusAX - Tabnuikl u rpaduku. [lonmyyeHHas uHGOPMAIUSI O
KonebaHUsAX pacxoga M COCTaBa CTOYHBIX BOO (II0 JTUMUTHUPYEMBIM
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3arpd3HeHusIM, HalIlpuMep: pH cpenbl, HWHTEHCHBHOCTHL OKPACKH,
B3BEIIIE€HHBIE BEIIIECTBAa, CHGHH(bI/IquKPIe 3arpd3HeHuda HpOI/I3BO)ICTBa),
d TaKXe IIpeacTtaBJIeHne O KOJIM4YeCTBEHHOM N Ka4YeCTBEHHOM COCTaBe
HepPpaCTBOPUMEIX 38.1"pﬂ3HeHI/II;I, JaCT BO3MOXZKHOCTb BeCTH pPacydeT
obbeMa ycpeogHnurteijid B COOTBETCTBHMHM C OCHOBHBIMH THUIIaMHK
HeCTallMOHAaPHOCTH IIOTOKa:

3aJIIIOBEIE C6pOCI:>I BBEICOKOKOHIEHTPUPOBAHHBIX CTOYHBIX BO;
OUKIIN4YECKHUEe KOHe6aHI/Iﬂ;
CHY‘-I&I:IHBIG KoJie0aHuUu IIPOM3BOJIBHOT'O CIIEKTPaA.

CBemeHUsT O KOJIMYECTBEHHOM U  KayeCTBEHHOM  COCTaBe
HEPaCTBOPUMBIX 3arpsi3HEeHUM HeoOXoguMbl [JjIsi BhIOOpa criocoba
IepeMellnBaHus U pacyeTa MepeMelInBalonuX YCTPoucTB. Kpome
TOTO, OTU CBEOEHUS IIOMOTY IIPUHSATHL pPEIIeHUS O BO3MOXKHOMU
KOMIIOHOBKE YCPEOHUTENSI C OTCTOMHOM 30HOM B ILIENsiX O00JIerdeHus
€ro O9KCIJIyaTallud U YaCTUYHOM OYUCTKH CTOKOB. OOpa3oBaHUE
HEeNpeayCMOTPEHHOI0 U TPYOHOOTHEIIEMOr0 OCafKa B YCPEOHUTEIIX
SIBJISIETCSI OCHOBHOM MPUYHUHOM CHUXKEeHUSA 3(PpPeKTUBHOCTU UX PabOTHI.

KOHCTPYKTUBHOE BHIIeJIeHHE 30HBLI OTCTaMBaHUS B YCPEOHUTEIE
IIpUEeMJIEeMO ITPY HaJIMYUU y371a 00paboTKM OocaJKa B TEXHOJIOTUYECKOM
el OYHNCTKU (HaIloOpHasi, peareHTHass ¢aoTalusi, OTCTauBaHUE,
OCBETJIEHHUE).

THIBI H KOHCTPYKIIHH
YCPpEeITHHUTEIeH

1.3. Tun ycpemHuUuTens HeoO6XOOWMO BHIOMpPATh B 3aBUCUMOCTH OT
xapakTepa u KOJIN4YeCcTBa HepPaCTBOPEHHBIX KOMIIOHEHTOB
3arpsi3HEHUM, a TakKxXkKe AUHAMHUKHU IIOCTYIJIEHHS CTOYHBIX BOH. [Ipu
raleHu¥u 3aJIlIOBBIX COpPOCOB MPEAINoOYTUTENbHEE KOHCTPYKIUU
MHOTOKaHaJIbHOTO THUIIa, ITPYU MPOU3BOJIbHBEIX KOJIeOaHUSIX TPAKTUYECKU
paBHOLIEHHH! JTI00bIe TUIILI YCPEeOHUTeNel. B Takux ciaydasix OO0JIbIIYIO
POJIb UTPAIOT BUA U KOJTUYECTBO HEPACTBOPEHHBIX 3aTrPsI3HEHM.

K MHOrokaHajbHBEIM KOHCTPYKIHSIM OTHOCATCS: HIPSIMOYTOJILHEIE -
IOI. M. BauskuHa, kpyrnaele - [I. A. IlllnwuneBa, KOHCTPYKIUU C
HepaBHOMEPHBIM pacIpefeleHNeM pacxona U 00beMOB II0 KaHajlaM.

YcpenHuTeNb-cMecuTesib 6apO0Ta’kKHOTO TUIIA CJIeAyeT IIPUMEHSATH
OJIs1 yCPeOHEeHUsI CTOKOB He3aBUCUMO OT PeXKUMa UX MOCTYIUIEHUS IIPU
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cofepKaHUM TpPyOOOUCIIEPTUPOBAHHBEIX B3BEIIEHHBIX BEIIECTB C
KOHIleHTpauueu o 500 mr/i rugpaBavdyeCcKor KPYynHOCTHIO g0 10 mm/
C.

YcpeoHUTEIb-CMECUTENTb C MeXaHWYeCKHM IIepeMelllMBaHueM U
OTCTOMHOM 30HOW HEOOXOOMMO IMPUMEHSTH OJI YCPEOHEHUS CTOTOB C
comep:KaHMEM B3BeIlIeHHBIX BelnecTB ©Oomee 500 wr/m o000k
TUOPABJIMYECKOM KPYIIHOCTHU. PeXWM TOCTYIJIEHHUS CTOKOB -
IIPOU3BOJILHBIN.

YcpenHuTenu crnenyeT ycTaHaBIMBATh II0CJIE OTCTOMHUKOB WM
obopymoBaTh ®X OTCTOMHOM dYacTbi0 C IeJibl0 OOJIerdeHus
9KcHJIyaTanuu. PacyeT OTCTOMHOM YacTU HeOoOXOOWMO ITPOBOAUTH IO
OaHHBIM KWHETHUKM OCaXXOeHWs B3BeCel, aHaJIOTUYHO pacyeTy
OTCTOMHUKOB. [Ipy 9TOM HE0OXOOUMO YUYUTHIBATh TMOPOOUHAMUYECKUM
peXUM BHIOPAHHOTO TUIIA YCpemHuTesisA. [IJis IoJaBlIeHUs 3alillOBHIX
cOPOCOB  BLICOKOKOHIIEHTPUPOBAHHBIX CTOKOB ¥  IIPOU3BOJILHBIX
KoyebaHuM cocTaBa u npu HaJIn4uu B3BEIIEHHBIX
MEJIKOOUCIEePrUPOBAaHHEIX BEIIeCTB C KOHIeHTpauueu go 500 wmr/i,
TUOPABIAYECKON KPYOHOCTBIO OO S5 MM/C ClegyeT NOpUMEHSTH
MHOTOKaHaJIbHBIE yCpemHUTEN 0e3 NPUHYOUTEIBHOTO
nepeMeinuBaHus. [Ipu HeoOXOOUMOCTH YyCpeOHEHUs U pacxoma
yCPEeOHUTENb OJIOKUPYETCS C aKKyMYIUPYIOLIeN eMKOCThIO.

KOHCTPYKIIMH YCPEJHHUTEJIEH PA3JIHMYHOI O THIIA

1.4. KommnsekCHBIM NTOAXOA K BHIOOPY THUNA YCPEOHUTENS U €Tro
pacyeTy B 3aBHCHUMOCTH OT XapaKTepa KojeOaHUN KOHIIEHTpaluu
3arpsi3HEHUM U pacXola CTOYHBIX BOMO, OT MX KaYeCTBEHHOT'0 COCTaBa,
II03BOJIXJI BEIIBUTH OCHOBHBIE THUITHI KOHCTPYKIIUH.

OpgHako [JIsi KOHKPETHBIX TEXHOJIOTMYECKUX 3ajad YyCpemHeHUS
CTOYHBIX BOJ MOT'YT OBITH MUCIIOJIb30BAHLI M OAPYTHE CXEMBI YCPETHEHUS
(mocnepoBaTesyibHO-TIAPAJIENIbHEIE, OBYXCTyIeHYaThle M Op.) C
COOTBETCTBYIOIIUM 000CHOBaHUEM, pa3pabaTeIBaThCS HOBEIE
KOHCTPYKIIUM C 3aJaHHBIMU CBOMCTBaMHU.

YcpeoHumenw - cmecumeiv bapbomasicHo20 munda

1.5. Coro3BogoKaHalINpoeKT pa3paboTan  TUIIOBBIE IIPOEKTHI
MHOTOCEKIIMOHHBIX ITHEBMAaTUUYECKUX YCpPeOHUTeNleld KOHIeHTpalluu
CTOYHBIX BOJ II0JIE3HBIM oO0bemom omHou cekumu 300, 1400 um 5000
M°. IIpuMeHeHHe ycpegHuTenel 0apOOTa’KHOTO THIIA CBSI3aHO C
cob6moneHreM psifa IPUHIIUIINAJILHBIX ITOJIOKEHNH:
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1. PacnpepgeneHre CTOYHBIX BOM MO IJIOUIAOW YCPEOHUTENS OOJIZKHO
OBITH MaKCHUMAaJIbHO paBHOMepHoe. C  3TOM  1LeJIbl0  MOTYT
HCIIOIb30BAThCSI CHCTEMBI TOMAIOIINX JIOTKOB C HOPUOOHHBIMH
BOOOCJIMBHBIMK OKHAMH, PACIIOJIOKEHHLIMU Ha PACCTOSHUU 2 M OPYT
or npyra. I[Ipm obOecmeyeHHWHW MOOJIZKHOTO KadeCTBa CTPOUTEIbCTBA
BO3MOXKHO paclpefesjieHue KUAKOCTHU U3 JIOTKOB Yepe3 [OOHHBIE
BBITTYCKU. Pa3aMephl BEIITYCKOB PACCYUTHIBAIOTCS 110 popMmyrie:

Ty = Qo ! Hojighyn
(1)

Kaxaelli  pacIpemenuTesibHBIM  JIOTOK  O0OpyAayeTcs  OBYMSA
mrbepamMu: Ha BXOIe B JIOTOK [JI CO3[MaHUS ONTHUMAJIBHOTO pPexXuMa
M paBHOMEPHOTO pacupeneeHusi CTOYHOM BOABI MeXKAOy JIOTKaMU; U B
KOHIIE JIOTKa B TOPILIEBOM MNPUIOOHHOM BOOOCJIMBHOM OKHE pa3MepoM
20740 cm (H'B), obecreuuBalonuii IepUOOUYECKYI0 ITPOMBIBKY JIOTKA.

Yucno paciipenenuTeJIbHBIX JIOTKOB U Pa3MelleHre BEIITYCKHBIX OKOH
B OOHOM UM 00euX CTeHKaxX JIOTKOB IIPHMHUMaAETCA U3 TaKOI'O pacC4deTa,
4YTOOBI B KaXKIObIU HHpKYHHHHOHHLIﬂ IIOTOK IIOCTYyIIAJI0O OOWMHAKOBOE€
KOJIN49EeCTBO 2KHUOKOCTH.

2. Ilpu HamOpHOM IOJadYe BOOHE HA yCPeOHUTENb Iieped HUM Ha
TPyOOIIpOBOMie HEOOXOAMMO YCTaHABIUBAThL KOJIOMEI] TallleHusT Haropa.
ITenecoo6pa3Hee caMOTeYHasl IToflaya CTOKOB Ha yCPeOHUTEeNb. B aToM
Cclly4yae COOpyXKeHHe HeceT Ha cebe BCIO HArpy3Ky MO BHIPABHUBAHUIO
pacxoma ¥ KOHII@HTPAIIUH.

3. Pacuer oObema YyCpemHUTENs BeOeTCs B 3aBUCUMOCTH OT
XapakTepa MOCTYIJIEHUS CTOYHBIX BOJ Ha COOPY2KEHHE B COOTBETCTBUU
¢ popmymnamu (19)-(24) CHull 2.04.03-85.

MakcuMaJsibHasi BeJIM4YrHa CKOPOCTH ITPOTOYHOI'O TEYEHHUA ZKHUOKOCTHU
B YCPEOHUTEIIb 2,5 MM/c, IIpr 3TOM [MOJIMHa CEeKIHUU YCPEeOHUTEeIId
IIPUHUMAETCA U3 PaCyeTa
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L=w, .

(2)

C yueToM rpaduKa NOCTYIIJIEHUSI KOHIIEHTPAlUM 3arpsi3HeHnH 110
yacaM CYTOK.

C nenbio obecliedeHUsT PaBHOMEPHOT'O paclpeneleHus KUOKOCTU U
BO34yXa BOOJb YCPEeOHUTENS LielecooOpa3Ha HOJIMHA ceKnuu He Gojee
24 M. I'mybuHa cosi moAbl B YCpeOHUTeJIe U3 KOHCTPYKTUBHBIX
cooOpaxkeHUM NOpuUHUMaeTcss B Impepesax 3-6 M. [llupuHa cekuuu
yCPEeOHUTES IPUHUMaeTcs He Oomnee 12 M.

4. B £kauectBe 0ap0OOTEpPOB B YyCpeOHUTeNle pPEeKOMEeHOyeTCs
HCII0JIb30BaTh IepdopupoBaHHble TPYOBl C OTBEPCTUAMU AUAMETPOM 3
MM (mrar 8-16 cMm), pacmnojlaraeMbIMU B HUXKHEN YacTu TPYyObl B OOUH
WU OBa psfa mof yrioMm 45° K ocu TPyOHI.

TpyOnl yKiIambiBalOTCS TOPU30OHTAJIbHO BOOJL pe3epByapa Ha
rnmogcraBkax BheICOTOM 6-10 cMm. JlomycTuMOe OTKJIOHEHHE OT
TOPU30HTAJIbHOM YKIaOgKu TPyO OapOOTEepoOB He [OOJIKHO IIPEBHIIIATH
+ 0,015 m Tak, 4yTOOBl CBs3aHHAs C 9TUM HEPaABHOMEPHOCTHL IOAAYM
BO3[yXa I10 InHe 6apboTepa He MpeBLICUIIa OMHOM TPETH OT IPUHSITOM
B pacyeTe HEPaBHOMEPHOCTH nogaudu Bo3ayxa (20 % cpemgHero pacxoga
BO3OyXa).

Bap6oTepsl mOOpa3densioT Ha MIPHUCTEHOYHBIE, CO3Halollue OOUH
IIUPKYISIUOHHEIM IIOTOK, ¥ NPOMEXYTOYHBIE, CO3JaloIue [Ba
IIUPKYISITAOHHBIX ITOTOKA.

OmnTuManbHOE PACCTOsSHUE MexXay OapboTepaMu CiegyeT CYHUTaTh
(2-3)H, a wMexnay OapboTepaMu U IIapajjieJIbHOM eMy CTeHOMU
ycpeguutens (1-1,5)H, roe H - rnybuHa nmorpyxeHus 6apborepa.

[Tpu pacueTe IPUHUMAIOTCH:

MHTEHCUBHOCTh 0apOOTUPOBaHUSA OJII yCPeOHEHUS KOHI_IeHTpaLII/II/I
PacTBOPEHHBIX IIPUMECEN IIPU IIPOCTEHOYHLIX OapboTepax 6 M 3/q Ha 1
M, IIPU IPOMEKYTOYHBIX ODapOoTepax 12 M3/aHa 1 M;

VHTEHCUBHOCTb 0apOOTHMPOBaHUS [JI MPENOTBPAIlleHUs BhIIadaHUs
B 0CaJOK B3BeCelU B HpI/ICTeHOqHBIX b6apboTepax 12 M3/ Ha 1 M, B
IIPOMEXKYTOYHBIX 24 M 3/aHa 1l M.
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Yucma CTOSIKOB TIOABOmA Bo3dyxa K 0OapboTepy U Imar MexXAOy

PadnuaJIbHEIMKX

OTBEPCTUAMU TIepdopaluu O

6ap6oTepPoB

nu3

IIOJIN3TUIIEHOBBIX TPY6 HaOJIE2KUT OIIpeneyiaTe B 3aBHCHMOCTH OT

TpebyeMou
HEePaBHOMEPHOCTH

UHTEHCUBHOCTHU
Iomayu

IIpUBEEHHBIX B Ta0JI. 1.

6apboTHUPOBAHUS
BO3MyXa

Ha

OCHOBaHHUHU

n

3aaHHOU
OAaHHBIX,

B pacueTe IIPpUHATO, 9TO KaXXObI CTOSIK IIpuCoeInHEH K CepeanHe

00CITy?KMBaeMOT0

nM

ydacTKa

6apboTepa

onuHOoM .

[Tpu

pacIioyloKeHUM CTOsIKa TIOA4BOAAa BO3[dyXa y OOHOTO U3 KOHIIOB
6apboTepa mInHa 00CITyKHMBaeMOro ydacTtka OygeT paBHa /2.

Taonuma 1
OuameTp
. [Tepemnan
HapyXHbIl [IIEHTPaATbHOTO OuameTp Yucmno psagoB |MITHTEHCHUBHOCTH ABCHES HA a
ouaMeTp oTBepCTUS |nepdopaloOHHLIX|ITepdopallnoHHBIX rnmomayu A pa,
B . 3, |nepdopanuoHHOM| OT
TpyOBI, MM | OapboTepa, OTBEPCTUH, MM OTBEPCTHUH Bo3myxa, HMm /4
oTBepcTuy, Klla
MM
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6,3 59 3
12

24

12

75 71 3
12

24

PacueTHas rinybuHa morpyxkeHusi 6apborepa mpuHsSTa paBHOU 4,3
M. [IpuBenmenHble B Tabnu. 1 HaHHBIE MOTYT MCIIOJb30BaThCS IIPU
W3MEeHEHUU IIOTrPYyKEeHUd B guana3oHe 3-5 M.

[Ipy cpemHeM TIiepenafe HOaBlIeHUs Ha OepOpPUPOBAHHBIX
OTBEPCTUSIX
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AH =1 kITa MmakcumanbHBe notepu B 6apboTepe He Ooee
AfAM=2 kIIa, a pu
M =4 kTTa - He Gonee

ﬁHM=7 kl1a.

5. [nga nOpenmoTBpallleHHWs  BHIIAAEHHS OcCagdka B  MecCTax
MIPSIMOYTOJIBHOTO COIPSAXKEHHWs [OHHUIla CO CTeHKaMH pe3epByapa
pPeKoOMeHOyeTCsI 3alloJIHEHuEe 3TUX MecT TolmuM OeToHOM. [Ipu 3TOoM
YI'OJI COIIPSI’KEHUY OHUIA C 3all0JIHEHUEM [I0JI2KeH COCTaBiATh 30°.

Bo3MOXKeH YKJIOH B CTOPOHY 3abopa BOMbI, Tfe MHOOJIKEeH OBITh
IIPEeOyCMOTPEH TPYOOIIPOBOM OIIOPOXKHEHUS CEKITUN YCPeOHUTEIIS.

6. Ha Bxome B ycpemHUTENb HeoOXOOWMO YCTaHaBIHUBATh
KOHTPOJIBHO-U3MEPUTENIbHYIO allapaTypy OJjIs OIpeneeHus pacxonma
IIOJIBL ¥ BO34yXa, IOCTyIalIlIuX Ha COOPYyXKEHUe.

7. Bce KOHCTPYKTUBHBIE V3JIBl COOPYXKEHUs  HeoOXOOuMO
obopymoBaTh TPYOOIIPOBOOAMU OIIOPOXKHEHUST M IIpeaycMaTpUBaTh
MaJible CpeAcTBa MexXaHu3anuu (HarmpuMmep, 6ambsi-Tanb-KONIKa, 0ambs-
Tanbdep U Op.) OIS IepUOOUYECKON YMCTKU YCPEOHUTES.

Bo3MoxkHO, IPeayCMOTPETH HeCTalluOHapHYIO CUCTEMY
[IeHOTalleHus yCpPeOHEHHLIMH CTOKaMHu (HampuMep, IIIaHTU C
HacagkKaMH{, YKpemnjeHHble Ha IITaTuBax). KaK II0OKasajl OIBIT
SKCIIIyaTallu¥, IEHbl B YCPEOHUTENSAX HET, KPOME HCKIIIOUUTEJIbHBIX
cjlydyaeB, KOrjJa IIPUMEHSJIU U IIPOU3BOLACTBE 3allpellleHHbIe B
HacTos1lee BpeMs [TAB.

8. B 3aBHCHMOCTH OT XapaKTEepPHCTHK CTOKOB B II€XOBBIX KaHaJlaX,
Ha BBITYCKaxX M3 IIPOMEINIIEHHBIX 3[aHUUN WKW Mepel pPe3epByapoM -
yCpPeOHHUTEeIeM HeoOXOOMMO IIpemyCMaTpPUBaTh pelreTKu ojias cbopa
BOJIOKOH, IIIepCTH, TPANOK U [OPYTUX OTXOOOB IIPOU3BOACTBA.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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ITemecoo6pa3Ho IO XOOy TEXHOJIOTHMYECKHX TUHHUN Ha ONpedesIeHHBIX
IIPOM3BOMICTBAX YCTAHABIMBATH IIEPCTEYIIOBUTEIIH.

9. CaMbIM Hage>XHbIM criocobomMm BOOOOTBEOEHN A, KaK IIOKa3aJl OIIBIT
IKCIIJIIyaTalluH, sIBJISAE€TCA pa60Ta HaCOCOB.

MHoz20KaHa1bHblE ycpedHumeau

1.6. [lepCneKTUBHBIM TUIIOM YCPEeOHUTEJSA OJsi OOJILIIOro dYHCcia
00BEKTOB, HaMIPUMED, JIeTKOH ITPOMBIIIIIEHHOCTH, SIBJISIETCS
MHOTOKaHa/IbHBIM YCPEOHUTENb, CXeMa KOTOpOoro pa3paboTaHa BO
BHHWHM BONTI'EO, ¢ onTuManbHLEIM paclpedesieHueM CTOYHBIX BOM IIO
KopugopaM pa3HoM ImmpuHbl. Ha 6a3e aToi cxembel MHUCHU u I'TIU-1
pa3paboTanu KOHCTPYKLHUIO YCPEOHUTEJII MO/ CTOYHBIX BO[,
OTHOCSHIIYIOCS K KaTerOpUHU JIeTKUX (B3BeILIeHHEBIX BelnecTB A0 500 mr/
JI, TUOPaBINYECKONW KPYIIHOCTBIO A0 5 MM/C), OJiS CyTOYHOTO pacxoma
CTOYHBIX BOJ CBHIIIIE 67 THIC. M°.

KoHCcTpyKIus, npencTaBieHHass Ha PUC. 1, COCTOUT U3 IIPUEMHOU
KaMephl, pacIpefgeIuTeIbHOIO JIOTKa, KaHaJIOB YCPEeOHUTEISI, KaMePhl
YyCPEeOHEHHBIX CTOKOB aKKyMyaupymoomen emkoctu. CTO4YHas BOfa
rornagaeT ¥ IIPUEMHYI0 KaMepy, 0o0OpymOBaHHYIO ITONYIOTPYKEHHOU
OOCKOU [OJIS TallleHWs BOJIHOBBEIX KOJieOaHUM Ha ITOBEPXHOCTH, OTKyda
IIOCTyHaeT B pacClpefeIuTeIbHbINU JTO0TOK. [Ipy MpeBIIeHUU BETUNYNHEL
CpefHero pacxofla CTOYHBIX BOL U30BITOYHOE KOJIUYECTBO BOMOHI
[epeiuBaeTCs B aKKyMYJIHUPYIOIIYIO €MKOCTh 4Yepe3 pPeryIupyeMbId
BOOOCNIHUB. YcCpeOHeHMWe KoJjiebaHUUW KOHIIEHTpallMM 3arpsA3HEeHUud u
IMOCTyHalIINX CTOYHBIX BOJAx OCYIIECTBISAETCS 3a CYEeT Pa3jInYHOIo
BpeMeHU IIpeOrIBaHMSA MOTOKa B KaXKJOM M3 KaHalloB. Pacmpenenenue
CTOYHBIX BO[ II0 KaHajlaM YyCpPeOHUTENs OCYIIeCTBJIAETCA dYepes
OOHHBIE BBHIITYCKM PAaCUYE€THOI0 guaMeTpa.
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Puc. 1. CxemMa MHOTOKaHa/IBHOI'O YCPETHUTEISA

1 - tpueMHas KaMepa; 2 - pacupeneuTesIbHbIN JIOTOK; 3 - JOHHBIE BHIIYCKU U
G0KOBOM BOOCIHUB C IubepoM; 4 - KaHalbl; 5 - CHCTeMa TMAPOCMEBIBA; 6 - yoasieHue
ocagKa rUAposjieBaTopaMy; 7 - KaMepa YCPegHEHHBIX CTOKOB; 8 - aKKyMyJIHpyIollas

€MKOCTB; 9 - BOOOC/IUB.

Il BO3MOXKHOCTM [OPETYIMPOBKH PACXO0B BOABl IO KaHallaM
YyCPEeOHUTENsI B CTEHKe JIOTKa YCTpauBalOTCS IIPSIMOYTOJIbHBIE
BOOOCNHBHEI, 00OpyHoBaHHBIe mIMOepaMu. Ha BeIXOOe u3 KaXKOoOTO
KaHaJla MpegyCMaTpUBaAIOTCSI HW3MepUTENbHbIE BOOOCJIMBE], KOTOPHIE
IIO3BOJISIIOT KOHTPOJIMPOBATh YPOBEHb U pacXod BOABLI IO KaxXKOAOMy
KaHay.

M3 KaMephl yYCpeOHEHHBIX CTOKOB mofa Iu00 OTKadyuWBaeTcs, JIMOO
CaMOTEeKOM IIOCTyIlaeT Ha HaJbHEHUIyI0 OYMCTKY. Ha mpennpusTusx B
Yyachl MUHMMAaJIbHOTO BOJOCTOKA CTOYHBIE BOOLI U3 aKKYMYIUPYIOIIEN
€MKOCTHU ITepeKaynBaloTCs B IPUEMHYIO KaMepy. B KaxkmoM u3 KaHaloB
YyCPEeOHUTENSI U B aKKyMyJIUpPYyIOIIeld eMKOCTU ITpegyCcMaTpuBaeTCs
OTCTOMHAS 30Ha.

Cuctema cbopa u yHaJieHHWsI OoCafKa BEIOMPAETCs B 3aBUCUMOCTHU OT
KOHKPETHBIX MOaHHBIX II0 KUHETUKE OTCTAaWBaHMUS, KOJIIUYECTBY U
XapaKTepy B3BEIIEHHBIX BEIIECTB (IrMOPOB3MyYHBaHUE, TUOPOCMEIB U
op.). IlepwogmYHOCTE YyHAJIEHUWsS OCadKa OIPeIensieTcs B IIepuoqn
IIyCKOHalaJOYHBIX PaboT.

[InuHa, oOlllasg IMUPHHA U TIyOMHA COOPYXKEHUS NPUHUMAIOTCSA B
3aBUCHUMOCTH OT TPeOyeMoro pac4eTHOTr0 00beMa C YYEeTOM I'PaHUYHBIX
yC/IOBUU  (TpaHAYHBIE YCJIOBUS  OIpendesieHbl  [OJjid CYTOYHOU
IMPON3BOANUTEILHOCTU CTOYHBIX BO[ CBHIIIE 10 THIC. M3) ; HMINPUHA OJHOTO
KaHana oT 1 go 6 M, rmyOuHa He 6ojee 3 M.

[Tpu MeHBIIUX pacxXogaX CTOYHBIX BOA BO3MOIKEH JIOTKOBBLIM BapUaHT
MHOTOKaHaJIbHOT' O YCPEemHUTE, COXPaHSIOIINN MTPUHIAT
ouddepeHITUPOBAHHOTO PacupegeneHus IMOoTOKa.

PacmpenmeneHue MmoToka BOOLI MeXOy KaHallaMU OCYILECTBIISIETCS B
COOTBETCTBHUH C popMyJiou (3) (i-HoMep KaHaa)
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g _[ten-p]
gw |2E-D| -1

(3)

O6beM KopupmopoB pa3nudeH. IlluprHa Ka)XXAoro i-ro KaHaua
paccuYuThIBaeTCA 110 popmyJie

3 -0.5) sn-1] 4
e (n+1)

B, nr-1 ) 4)

[Ipy 3TOM B IIeNAX CO3MAHUS HAUIYYIIEr0o THAPOOUHAMHYECKOTO
pexuma paboThl Kaxmoro" Karmana (BbICOKOTO Ko3dduimenTa
TI0JIE3HOTO MCIIOJIb30BaHUSI O0ObeMa KaXKOoro KaHajla) MUHHMaJIbHas
CKOPOCTh T€UEeHUS BOOLI B KaHalle XKejlaTeJibHa He MeHee 7 MM/C.

ITopsa0oK pacuema MHO20KAHA/1bHO20 ycpedHuUmens

1. Pacuer oObeMa aKKyMyJIHpyHIOLIed eMKOCTH Wreg C ydeTom
rpadrka HOPUTOKaA CTOYHBIX BOA Ha OYUCTHBIE COOPYKEHUA
(aHaA/MOTMYHO pacueTy peryaupymolleli eMKOCTH BOOOHAMIOPHBIX
COOpPYZKEHMU).

2. PacueT o6beMa MHOTOKaHAJILHOTO ycpenHuTtesns Wes (OsT qmin)
C y4YeTOM XapaKTepa IIOCTYIIJIEHHS KOHIIEHTPaAaIUuU 3arps3HEHUMU:
3aJIIIOBBIM, MUKINYECKUU WU IIPOU3BOJIbHBEIM. CM. popmynsl (25)-(29)
CHull 2.04.03-85.

3. Onpepenenue o6mero ooseMa coopyxkeHus: W = Wreg+Wes.

4. OmpepmeneHue pa3MepoB ycpemHuTesnsi, B mimane B 'H'L - B
COOTBETCTBUU C TPAHUYHBIMH YCJIOBUSIMH.

5. Pacuer mmpuHBE b; KaXAoro KaHamla o ¢gopmyne (4), mpudyeMm
YHCJIO KaHaJIOB JI0JI?2KHO BEIOMPATHLCS, HAUMHAS C TPEX IIPU COOII0IeHUN
KOHCTPYKTHUBHBIX T'PAHUYHBIX YCIOBUM U oOeclledyeHusT MUHUMAJIbLHOM
CKOPOCTHU TedyeHus 7 MM/C.

6. PacueT pacxoma gi, 10 KaxXagomMy KaHalty no ¢gopmyie (3).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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7. Pacuer pacnpenenuTesIbHOTO JIOTKA W pPa3MepoB [OOHHBIX U
OOKOBBIX BOIOCIIMBOB.

PacnpenenuTenbHBIN JIOTOK C MOHHBIMH BHIITYCKAMH PACCUUTHIBAETCS
C Y4EeTOM CJIEAYIOLINX ITOI0KEeHUH:

TOPHU3O0OHTAJIBHOE PACIIOJIOZKEHKE NHA JIOTKA;

CKOPOCTDH T€UYEHHSI BOOBI B JIOTKE MIPUHUMAIOT IIOCTOSIHHOM, He MeHee
0,4 M/c u3 ycnoBusI He3aWJIMBaAHUS JIOTKA. [IpM 9TOM BIHSHHE Ha
M3MEeHeHHe  KPHBOHM  CBOOOJHOM  IIOBEPXHOCTH  BOOBI  IIPH
HEepaBHOMEpPHOM ee oOTOOpe MO [JIWHEe JIOTKA [HOJXKHO OBITh
He3HAYUTEJILHEIM.

JIOTOK JIyd4Ille pacIiiojaraTh 3aTOIJIEHHBIM (HHXKE YPOBHS BOIOLI B
KaHaax) aysi 60jiee paBHOMEPHOTO pacIipefesieHusT BOOLI 10 TIIyOuHe
IIOTOKAQ;

pacyeT JMOHHBIX ¥ OOKOBBIX BHIITYCKOB HEOOXOOUMO IIPOM3BOAUTD IJIs
pacxomoB B M°/c, ompeaensieMbIx 1Mo ¢opmyrie (3) mis KaXKXOoro KaHasa
110 OOIIETIPUHSATON METOANKE THIPABINYECKOT0 pacyeTa BOOOCIHBOB

ﬁi’f%*jﬁ.

(5)

LJ1sT MOHHOTO THUIJIIMHOPUYECKOI'O OTBEPCTUA

= 0,8, onst 60OKOBOTO MPSIMOYTOJIBHOT'O OTBEPCTHUS

H=07.

8. PacueT U3MEpUTEJNIBHLIX U  PETYIUPYEMBIX BOOOCIIMBOB
IIPOU3BOAUTCA B COOTBETCTBUM C pacyeToM, U3JIOXKEHHOM B
CnpaBOYHUKE M0 THOPABIUYECKUM pacyeTaM CUCTEM BOOOCHaAOKEHUS
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1 KaHanu3auuu/A. M. Kyprauos, . ®. ®emoposa. - M.: Ctpoumn3snar,
1978.

PerynupoBaHue BOOOCJIMBA, YCTAHOBJIEHHOTO MEXOY MTPUEMHOMU
KaMepol U aKKyMYyIUPYIOUIed €MKOCTbIO, IPOU3BOOUTCS C TTOMOIIBLIO
TepeOBUKHOM  CTeHKM. Ha  cTeHKe ©3  KaXaoro KaHala
yCTaHaBJIMBAIOTCS BOJOCIUBHI TPEYTOIBHOTO ITPOGUIIS.

Kpome 1mpenjoKeHHOU  KOHCTPYKILIMM  BO3MOXKHBI  BapUaHTHI
MHOTOKQHaJIbHOTO THUIIa YyCpemHuTtessa. Hanpumep, B OIPOEKTHOM
nHcTuTyTe [I'MAIl MHOrokKaHalbHBIU yCpemHUTeNnb cxemMbl BHUU
BOIOT'EO BrimmonHeH B II-00pa3HoOl KOMIIOHOBKE COJIOKMPOBaHHBIM
aBapUUHBEIM HAKOIUTEJIEM.

YcpeOHumenv-cmecumenv ¢ MEXAHUYECKUM nepemMewusaHuem,
060pydoB8aHHbIL OMCMOUHOU 30HOU

1.7. B HacTosmmee BpeMs TEOPETUYECKU UM OSKCIEePUMEHTaJIbHO
OymIHasi KOHCTPYKIHsS He oTpaboTraHa. PaboTH IO CO3maHUIO TaKOM
KOHCTPYKLIHMK [Jid CTOYHBIX BOM, OTHOCSAIIUXCSI K KaTeropuu
«TSXKEeNBIX» (comepzKaHWe B3BEIIEHHLIX BelecTB Oosee 500 wr/m,
rugpaBandecKass KPYIHOCTD - He IMMUTUPYyeTCcs) HadaTel B MUCHU um.
B.B. Kyii0OrnilieBa.

[Ipy KOHCTPYMPOBAHUM TaKOTO THUIIA YCPEOHUTENSA HeoOXOauMO
VUYUTHIBATh  OOJIBIIIOE  KOJIMYECTBO (AaKTOPOB, BIMAIOIIMX Ha
9(PeKTUBHOCTh IepeMeEIBaHu, HallpuMep:

YILLIOTHEHVE WJIM OTCTauBaHUE, MPOUCXONAIlee B OOHHOU YacCTH
ycpenHUTens (OoTcTauBaHWMe B 30He cxXKaTus). WHTEHCUBHOCTH
OCakKOeHUs B3BECH, 3aBHCHUMOCTb MeEXOY CKOPOCTBIO OCaXOeHUS
B3BEIIIeHHBIX YaCTHUIl U UX comepkKaHueM. Ha OCHOBaHUM 3TUX U OPYTUX
OaHHBIX MOKHO OyJeT pacCYUTaTh OTCTOUHYIO 30HY YCPEOHUTEJIS;

BIUSIHME  YyCJIOBUM  CMeIlIeHUus  (CKOpPOCTb IiepeMellnBaHus,
repeMenInBaHue 3a cuyeT gudpdys3uu, co3gaHue rpagueHTa CKOPOCTHU
MeX[y Ppa3/IMYHBIMM 3JIeMeHTaMu oObemMa U [Op.) Ha 3ddekT
BbIDAaBHUBAHUS KOHIIEHTPALIMM B BOAE U OCYIIECTBIEHUS XUMHYECKUX
peakuuii (HeuTpanuslalus, XJIolmbeoOpa3oBaHue U T.1.);

BLIOOpP MeNIaJioKk MWW a’paTopoB, a TakXke KOHpUTypaluu
COOPYZKEHUS OJIsi CO3TaHUs YCIIOBUHU ITepeMellInBaHu .
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Henb3s TakXKe He yUYUTHIBAaTh TPeOOBaHUS MOCJIEOVIONIUX 3BEHLEB
OYMCTKU: peareHTHass o00paboTka, OTcTaumBaHHe, (GJIOTalus,
OMoJIOru4YecKrue MeTOMOHI.

Tak, HampuMmep, OJisS CTOKOB KOXXK3aBOMOOB CJIMIIKOM HHTEHCHUBHOE
repeMeIlnBaHue CTOKOB B YCPeOHUTEeJIe pa3pylllaeT eCTeCTBeHHEIE
CTPYKTYpPHBEIE 00pa30BaHUS, UTO B [ajibHeHIIeM BeOeT K CHUXKEHUIO
addekTa KoarynupoBaHus, GaoTaluu.

B To Xe BpeMs IIPH adpallii CTOKOB KOXXEBEHHBIX IIPOM3BOICTB,
comepKaiux OOJbIIIOe KOIUYECTBO CYIbGUOOB, B YyCPeOHUTEe
IIPOMCXOOUT OKHCJIEHHEe CyJIb(PHUOIOB ¥ YaCTHUYHOE BHIIYBaHUE
cepoBopopoma B atmocdepy (mpu 3HaueHusix pH menee 7). IIporecc
BRIIYBAHUS HE XKeJaTeJleH B CBSI3U C 3arpsi3HeHHeM OKpPYKalollen
aTMocdeps, O TO K€ BpeMs IPOIeCC YACTUYHOTO OKUCIIEHHUS
cynbhumon - IIOJIOKHUTEJIeH (c IIOBBIIIIEHHEM CTeIleHu
OUCIIEPTUPOBAHMS BO3OyXa - CTeIeHb OKHCJIeHHS CYJIbPUIOB
Bo3pacTeT). llemecooO6pa3HO B OTHOENbHBIX CJIydasiXx HCIIOIb30BaTh
IIOBEPXHOCTHLIE a9PaTOPHI B Ka4eCTBE MepPeMeIInBaloNIuX YCTPOUCTB.

KoHCTpyKIIUsi yCpemHUTENIsA C MeXaHW4YeCKUM IlepeMellnBaHueM
pa3paboTaHa MOJjid CTOKOB KOXKEBEHHBIX ITPOU3BOJCTB UHCTUTYTOM
['TIN-2 na 6a3e paguajbHOTO OTCTOMHUKA Ouametrpamu 12, 24 u 40 M.
YcpenHuTenb 000pYZOBaH BPAIAOIIUMCSI MOCTOM C MeXaHUYeCKUMU
MellajkaMu M CKpeOKamu [mjs crpebaHusi ocamka. IIyck cToka u3
HUXKHEU TOYKU KOHUYECKOI'0 JHUIIA.

Ananu3 9(GEKTUBHOCTU PabOTHl [OEWCTBYIOIIUX COOPYKEHUM
IIoKa3ajl, YTO IIOCTPOEHHBIE COOPYKEHUS HeyOoOBIETBOPUTEIILHO
CIpaBAsiioTCA C (QyHKIMEN yCpemHEeHMsI cocCTaBa CTOYHBIX BO{I.
Cka3bIBAalOTCS  pacyeTHBle U  KOHCTPYKTUBHBIE  OIIMOKU  IIpU
IIPOEKTUPOBAHUH, IIJI0X0€ KaUeCTBO CTPOUTEILCTBA U HU3KUM YPOBEHD
3KCIUTyaTalluu.

MopgepHHu3amusi  CYHIECTBYIONIUX KOHCTPYKHUM  MOXKeT  OBITh
OCYIIIeCTBJIEHA MCII0JIb30BAHUEM CJIEYIOIIUX MEPOITPUSI TUM:

BMECTO IIeHTpaJInm30BaHHOTO BIIyCKa BOABl B YCPEOHUTENb
MIPeayCMOTPEeTh pPacCCPegoOTOYEHHBIM II0 IIEPUMETPY COOPYKEHUS
(BO3BMOXKEH MeTalJInYeCKUU JIOTOK C II0Jadyel BOAOLI Yepe3 NMPUOOHHBIE
BBITTYCKH);

MHTEHCU(GULUMPOBATh pabOTy CUCTEMEI IIEPEMEIINBAHUS;
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IIPEeOyCMOTPETh BO3MOXKHEIM 3a00p BOMLI BEIIIIE 30HHEI OTCTAHMBAHUSA
He MeHee 1,5 M. VI3 HUXKHEH TOYKM JHA YCPETHUTENS YOaJIsITh 0CAIoK,
o0paboTKa KOTOPOT0 BO3MOXKHA B 00Ilell cxeMe JIOKaJIbHOM OYHUCTKH.

OTCTOMHHUKH
Obw,ue ceaedeHus:

1.8. [I519 npoeKTupoBaHUS COOPYKEHUHU U allllapaToOB MeXaHU4YeCKOU
OYMCTKHU OOIXKHBI OBbITh 3aaHbl CIIEOYIOIINE NJaHHLIE:

0611ee KOJHYECTBO CTOUHBIX BOJ, MS/d;
TeMIlepaTypa CTOYHEBIX Bof, °C;
MIEPUOOUYHOCTb 00pa30BaHUs CTOYHHIX BOJI;
TSI2KeJlble MeXaHUu4eCKue IPUMeCH, MTI/Ji;

HedTenpoayKThl, MacJjia, MrI/J;

IIJIOTHOCTb TSXKENBIX M JIETKUX 3arps3HeHul, r/cMm>; KuHeTHKa
ocaxXK[IeHUs MexXaHWYeCKUX Ipoleccax TszKeJjiee U Jjierdye OO, IPU UX
pacyeTHOM KOHIEHTPAIlMK B UCXOOHOM BOJE;

TpeOyeMasi cTeneHb OYUCTKU (%) MU [OOIIyCTUMOE COfepzKaHHue
3arpsi3HeHuH Jierye U TsaxKejee BOIObI, MI/JI;

ruapaBiIdyYeckas KPYIHOCTb 4YacCTUIl, TsXKejlee U Jierde BOMHI,
KOTOPYI0 He0O0XOAUMO BBHIOENIUTD OISl oOecriedeHuss TpeOyeMou CTeIeHn
O4YUCTKH, MM/C.

[mopaBnuyYeckasi KPYIMHOCTDL OIPEHENseTCs M0 KPUBBIM KUHETUKU
orcTamBaHuss 9 = f(t) (puc. 2), TONy4YeHHBLIM 3KCIEepUMEHTaJIbHO
OTCTaMBaHUEM CTOYHOMN BOIBI B CTaTUUYECKUX YCIIOBUSX B cjioe h, Kak
IIPaBUJIO, OTJIMYHBIM OT [EeMCTBUTEIBHOM BBLICOTHI OTCTAWBaAHUS B
BBIOPAHHOM THUIIE OTCTOMHHKA, IIO3TOMY [JIsl IIPUBEOEHUS IOTYyYEeHHBIX
pe3ynbTaTOB K HaATyPHBIM HaAJIeXKUT IIPOU3BOOUTH IIepecydeT II0
dopmynam (30) u (31) CHuIl 2.04.03-85 c y4deToM IIOIIpaBKM Ha
“3MeHeHMe BI3KOCTU BOIBI TPU U3MEHEHUU TeMnepaTyphl (Tabs. 2).

Tabnuia 2
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TeMnepaTtypa BOLOEL

oC 60 50 40 30 25 |20 15| 10 5 0

Kosddumnuent 0,469(0,549|0,656(0,801|0,894|1,01|1,14|1,308(1,519|1,702
BA3KOCTH

H 103 Hxe/m?

[Toka3aTenb CTEIeHUW N2, 3aBUCSIINK OT NPUPOALl 3arpsi3HEHWU, B
TOM 4YHCJI€e WM OT arjioMepupPyeMOCTU B3BeCeM [JIs ITPOMBIIIIEHHBIX
CTOYHBIX BOJl, OMNpeAesieTCcs II0 IIOJYY4eHHBIM 3KCIEepUMeHTalbHO
KPUBBLIM KMHETUK OTCTauBaHUS B c10sIX h1 u h2

2. = Iz, -lgey)
P o(lgh tlgh)
(6)

[Ipy pacuyeTe COOpPyXKEHUM [OJId MeEXaHUYECKOU  OUYUCTKU
IIPOMBIIIIJIEHHBIX CTOYHBIX BOJA SKCIEpPHMEHTAJIbHOE OIpeneeHue
[IOKa3aTejied XapaKTEePUCTHUKH BOOBI U 3arpsA3HEHUU [OOJIKHO
IIpeANIeCTBOBaTh HMPOEKTUPOBAHUIO B KaxXXAOM KOHKPETHOM CJIydae.
Ecnu mnpoeKTupoBaHUE BeOeTCsA MO CTPOSINErocs IIpeOnpusaTus,
OaHHBIE O XapaKTEPUCTHUKE BOOBI, BOSMOXKHO, IIOJIYYUTh NPU U3YUYEHUU
BOOBl Ha AaHAJIOTUYHOM TIIpou3BoAcTBe. OmneIT o00CIemoBaHUS
IIPOMBIIIIJIEHHBIX ~ MNPEeONpUATHN  [TOKa3hIBaer, 4YTO  BeJIU4YHUHA
TUOPABINYECKON KpPYHMHOCTU dYacTull Up, KOTOpHIE [OOJIKHBI OBITH
BHIIENIeHB [OJi1 obOecrieueHuss TpeOyemoro addekTa KonebieTrcs B
npepgenax 0,2-0,5 MM/c, HO3TOMY [OJid OPUEHTUPOBOYHBIX PACUYe€TOB
OTCTOMHBIX COOpPYXKEHUU BenuudumHy Up MOXKHO IIPHUHUMATh pPaBHOU
0,25-0,3 mmM/c.
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Puc. 2. KuHeTHKa OTCTaMBAaHMUS CTOYHBIX BOJ IIPOKATHBIX IIPOU3BO/ICTB IPH
HCXOTHOM KoHIleHTpanuu Co = 200 mr/n

1-h=200mm;2-h =500 mm

II7151 TOPOOCKUX CTOYHBIX BOM MPOOOJIXKUTEIBPHOCTh OTCTaMBaHUsA ¢ B
cinoe h = 500 MM MOXHO nTpuHUMAaTL 10 Tabn. 30 CHull 2.04.03-85, a
IokKa3saTeJib cTeneHu ny 1o puc. 2 CHull 2.04.03-85.

PacydeT OTCTOMHUMKOB

1.9. [[puHUMas 1Mo BHUMaHUE, YTO IIPU MPOEKTUPOBAHUU OUYHUCTHHIX
YCTaHOBOK, Kak ITPaBUIIO, MTPUMEHSAIOTCS TUTIOBBIE U
9KCIIEpUMEHTAaJIbHbIe KOHCTPYKLMM OTCTOMHBIX COOPYXKEHHM C
M3BECTHLIMU T€OMETPUYECKMMU pa3MepaMiu, 3a PaCUEeTHYIO BEJINYUHY
cilenyeT IPUHAMATh MNPOU3BOOAUTENBHOCTH OOHOTO OTCTOMHHUKA (set,
TP KOTOpOU obecrieynBaeTcs 3adaHHBIM 3¢pGeKT oducTKu. Ilocre
pacyeTa (set UCXOOs M3 0OIIEro pacxoga CTOYHBIX BOML OMNpeHessieTCs
KOIU4YECTBO Pabouyux eOUHUIL OTCTOMHUKOB N

N =
9w
Tt .
(7)
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[Insi TOPU30HTANIBHOTO OTCTOMHHUKA IIPOU3BOOUTEIBHOCTH OOHOM
CeKIIMM paccuuThiBaiica mo dopmyne (32) CHwull 2.04.03-85. Onsa
pamuanbHBIX, BCE€X THUIIOB BEPTHUKAJBHBIX OTCTOMHHUKOB, a TaKXke
OTCTOUHUKOB C BpalllaroIUMCSI cOOpHO-pacIIpeneIuTeIbHBIM
YCTPOUCTBOM (CM. TIIpuMep 2), [OPOUI3BOOUTEJIBHOCTH OOHOTO
OTCTOMHUKA pacCcUYUThiBaeTcsa no ¢opmyne (33) CHull 2.04.03-85.

OmcmotliHuUKuU ¢ 8pawarou,umucs c60pHo-pacnpedeaumenbHbiMU
ycmpoucmesamu

1.10. s OTCTOMHUKOB C BpallaloIMCS cObopHO-
pacipenenuTeIbHBIM YCTPOUCTBOM

u!ﬂ' = 0. Kpome TOro, npu nNpoekKTUPOBAaHUU ITUX OTCTOMHUKOB OOJIZKHA
pacCYuThIBAaThCA dbopma [1eperoponKy, pa3pgensoias
pacupenenuTesibHBId YU BOOOIIPUEMHBIM  JIOTOK. dopMa 23TOU
IIePeroponKyU MOXKeT OLITh BhIpaKeHa Yepe3 U3MEHSIOIIYIOCS ITUPUHY
Bp pacnpenenuTenbHOro JI0TKa

_ 1,
B, =mR. -]

7

(8)
roem = 1/11, 1/12;

R =05D,, b,
9)

'’

roe bz - 3a30p Mexny cTeHKou m ¢epmou (bs = 0,1-0,15 m); Ly -
yoajieHWe pacdeTHOro CTBOpa JIOTKa OT IIeHTpa OTCTOMHUKA.
KonuyecTBOo CTpyeHampaBJIAOMMX JIONATOK 1NJj OIpenenseTcs
KOHCTPYKTHUBHO IIPU COOIIONEHUHU CIIeAyIONer0 COOTHOIIIEHU:
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ZI‘H-(ZnH+1) =
Lp, (10)

roe rnp = 0,1-0,125 M.

Ywucrio JI0mIaTOK NJI HE cliegyeT NpuHuMaTh Oosee 24 mt. U3MeHeHHue
BBICOTHI BOAOCJIMBA HO [OJIWHE BOOONPHUEMHOTO JIOTKA 3aBUCHUT OT
W3MEHEeHUs II0 pPaguyCy pacxoma BOOBI, yOalseMOW H3 OTCTOMHHUKA.
BricoTa BomocnuBa hce MO Mepe yOaleHus OT IeHTpa OTCTOMHHKA
paccuuThiBaeTca mo (opMysie 3aTOIJIEHHOTO BOOOCIMBA C TOHKOU
CTEHKOU

| b

? st
2 "’?-'!
et

by =124

(11)

ITepuonm BpaileHusi T, C, BOOOpPACHpPEIEeIUTEeIbHOTO YCTPOMCTRA,
3aBUCUT OT TpeOyeMoW CTemeHW OYWCTKM U [OJXKEH TaKke
PACCUYUTHIBATHCS IIPU IIPUBSI3KE OTCTOMHHMKA K KOHKPETHBIM YCIIOBUSIM,

o 10004,
U

0
(12)

TOHKOC/JIOMHBIE OTCTOMHHUKMU

1.11. ToHkOCIOMHOE OTCTaMBaHUWE [IPUMEHSIETCsI B Clydae
HeoOXOOUMOCTU COKpallleHUussT oO0beMa OYMCTHBEIX COOPYXKEHUU IIpU
OTPaHMYEHHOCTU BBHIAEJIIEMOM IUIOWIAAW U IIPpU HeoO0XOOUMOCTHU
MOBHIIIEHUS 3((HEKTUBHOCTHU CYIIECTBYIOIINX OTCTOMHUKOB. B mepBoM
ciy4ae TOHKOCJIOMHEIE OTCTOVMHUKU BEITIOJTHAIOT poJib
CaMOCTOSITEJIbHBIX COOPYXKEHUM, BO BTOPOM - CYIlIeCTBYIOIUe

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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OTCTOMHUKHU OOITOJTHSIIOTCSI TOHKOCJIOMHBIMHU MOMYJISIMH,
pacronaraeMbIMM B~ COBEpPIIEHCTBYyEMOM  OTCTOWHUKE, Iiepen
BOJOCOOPHBIM YCTPOMCTBOM.

1.12. IIpu pacueTe OTCTOMHMKA, paboTalNIero mo IiepeKpecTHOU
cxeMe (puc. 3) paCyeTHBIMU BeJIMYMHaAMHU SABJISIOTCA OJIMHA spyca Lpj
U IIPOU3BOOUTENIBHOCTh OTCTOMHUKA (set. JMJIWHa spyca Lp, M,
omnpepnensieTcs 1o gopmyne

Uyt
= W
Ly=——&a
U, )
(13)
rIe Uw - CKOPOCTh IIOTOKA BOOBI B SIPyCe OTCTOMHMKA, MM/C,

npuMmensieMasi mo tabn. 31 CHwull 2.04.03-85; hji - BeICOTa sIpyca, M,
mo Tab6bn. 31 CHull 2.04.03-85 (mpu BBICOKUX KOHIIEHTPAIUSIX
3arpsi3HeHUN PEeKOMEeHOYyeTCsI NPUHUMATh Oojblline 3HaueHus); Kdis,
- K03(PUuIIMEeHT CHOCA BBLIIEJIEHHBIX YaCTHIl (IIPU IJIOCKUX IIJIaCTHUHAaX
Kais = 1,2; ipu pudnensx naactuHax Kdis = 1); Uo - rugpaBiIndeckas
KPYIHOCTh, 3aJepzKMBaeMbIX 4YaCTUIl KOTOPYI0 PEKOMEHOyeTCH
OIpenessaTh B CJI0e, paBHOM BEICOTe sipyca hiji.

[TpOou3BOOUTENIPHOCTE OTCTOMHUKA (set OTIPEOENsieTcs Mo ¢popMyne

gset = 7,2Kset Hpi Lbl Bbl Uo/Kdis
hi, (14)

rae Bp] - MIMpUHA TOHKOCIOMHOTO 6JI0Ka, Ha3HaYaeTCs U3 JONyCTUMOTO
rmporuba aucTa, BEIOPAHHOTO [JIsI TOHKOCJIOMHOTO0 GJ10Ka (

.|"I_II"|.I§= -5MM) IIPU HAKJIOHE II0OO YT JIOM CIIOJI3aHHMsA OCafgKa.

CtpouTenbHasi IMHpUHA Bcrp, M, OTCTOMHUKaA ONpefesercs IIO0
dbopmyne
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chp =
2Bpi+bi1+2b2,

(15)
roe b1 - 0,25 M, b2 - 0,05-0,1 m.

[Tocme ompemeneHuss MOJUHBL spyca OTCTOMHUKA Lpl, HUCXogsd U3
BO3MOIKHBIX pa3MepoB MaTepuana, ITPHUMEHSIOIIEeTr0Cs oIS
rapaiesibHbIX TIJIaCTWH, Ha3HayalOTCS OJWHA NJIaCTUHBE B sSpyce M
KOIU4YeCTBO OJIOKOB (MOAyJiel), paciojiaraeMbIX 110 OOHOU ITPSIMOM.

OO0si3aTEeNbHBIM YCIIOBUEM, BBHIIOIIHSIEMBIM IIPU KOHCTPYHMPOBaAHUU
OTCTOMHMKA, [OJI2)KHa OBITh MJIOTHAS CTHIKOBKA COOTBETCTBYIOIIUNX
IJTAaCTUH B PSIIOM YCTaHaBJIMBaeMbIX O/10Kax (Momynsax). CTpouTenbHas
BEICOTA OTCTOUHUKA Herp. M (CM. puc. 3) onpepenseTrcs 1o dopMmyie

Hcmp =

(15a)

[l
K3
]
=
-
| T
[
Y
N
—
g
=
F -
)
-
o
=

—_—

m

i
e 7
MW
Her

Puc. 3. CxeMa TOHKOC/IOHHOT' 0 OTCTOHHHKA, PAa0OTAIOIIEero mno nepeKpecTHoH
cxeMme yoa/IeHHsI ocagKa

rge h3 - BEICOTa, HeoOXoouMasi [OJIsS PacCIOoIOXKEeHHUS paMbl, Ha KOTOPOU
ycTtaHaBnuBatoTcsa 6moku (h3 = 0,2-0,3 m; hy = 0,1 m).

CTpouTesnbHas [OJIMHA TOHKOCJIOMHOIO OTCTOMHUKA Lcmp (CM. puc. 3)
omnpepnenseTcs 1o gopmyne

Lcmp =

Lpi;+11+12+4213+14.
(16)
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30Ha OJIUHOM I] CIYyKUT [OJIs1 BHIOENEHUS KPYIHLIX IpuMeceit O0beM
30HBI PACCYUTHIBAETCS Ha 2-3-MUHYTHOE ITpeObIBaHME ITOTOKA

I1 =
qsett/(60HpIBecmpKset),
(17)

roe Kset - K0oDUIIMEHT MCHOIb30BaHUS 30HB], IPUHMMaeM pPaBHBIM
0,3; mpu ODpUMeHEHUM NPONOPLMOHAIBHOIO yCTpoucTBa I2 = 0,2 M,
€CJIU pacIpefesieHue OCYIIEeCTBISIEeTCS AbIpYaTOl IIeperopogkou Ip =
0; I3 =0,2-0,25 m; 14 = 0,15-0,2 m.

1.13. B HacrosIee BpeMsi IPUMEHSeTCs OObIlIoe KOJINYECTBO
KOHCTPYKTHUBHBIX PA3HOBUOHOCTEW TOHKOCJIOMHBIX OTCTOWHUKOB,
paboTawiruxX N0 NPOMuUBOMOYHOU CXxemMe, BCe OHU ITPaKTU4YeCKHU, MOTYT
OBITH CBEEeHbl K ABYM pacyeTHBIM cXeMaM, IMOKa3aHHBIM Ha puc. 4
U puc. 5. B KOHCTpyKIHMH OTCTOMHMHKA, IIOKa3aHHOTO Ha puc. 4,
pacyeTHOM SIBISIOTCS OJIWHA IIJIaCTUHBI B OJioke (momyrne) Lpl u
IIPON3BOOUTEILHOCTh CEKIIUM (set.

[InuHy 1aacTuHb Ly MOXKHO OIIPEedenuTh Io popmyne

Lp1 =
uwhti/Uo,
(18)

roe uw - CKOPOCTb IIOTOKa B sApyce; ht - BbICOTa sipyca. [laHHBIE
rmapamMeTpsl 3agaioTcs mo Tabn. 31 CHull 2.04.03-85.

[Tpon3BOOMTENBHOCTh OJHOU CEKIMHM PaCCUYUTHIBAETCS MO QopMyiie
(36) CHulI 2.04.03-85, ons kotopou Hp] onnpemensieTcs mo GpopmMmyiie

Hy, =
ntibn,
(19)

rome nt - KOJIMYEeCTBO SPyCcOB B OJI0OKe, KOTOpoe Ha3HadaeTcs U3
KOHCTPYKTHUBHBIX COOOpaxkKeHui; by - onpenensieTcs no Gopmye

bn = hticos
& (20)
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[llIr—

s =881

Puc. 4. CxeMa TOHKOCJIOMHOIO OTCTOMHHKA, padoTaiomero mo
NMPOTHBOTOYHOM CXeMe yoa/IieHHsI IpuMeceH

a - TIXeJbIX IpuMecel; 6 - JIeTKuX npuMecei (Macia, HepTeIPOAYKTH U T.II.)

[[IuprHa CEeKIMU OTCTOMHMKA Ha3HaYaeTCHd U3 KOHCTPYKTUBHBIX
cooOpazkeHu M MCXO[s M3 Pa3MepoB IIJIACTHH, IpeaHa3HadYaloIInuXCs
OJIsi U3rOTOBJIeHUS OJI0OKOB (Mopmynei). Bce pa3Mmepnl OPyrux y370B
OTCTOMHUKA (IIMpHHa pe3epByapa OTCTOMHHUKA, €ro CTPOUTEIbHasd
royOuHa ¥ T.O.) Ha3HAa4aloTCS U3 KOHCTPYKTUBHBIX COOOpakKeHUM.

3a pacuyeTHBIE MapaMeTpPhl TOHKOCJIOMHOTO OTCTOMHMKA (CM. pUC. D)
cilemyeT MNpPWHUMATh [JUHY IIJIaCTUH B Onoke Lpi U [OJIUHY
pacIioyoKeHUsT TOHKOCJIOMHBIX O0JI0KOB (Momynu) Lp. BemuuwuHa Lpi
ompepnensieTcs Tak Ke, KakK U B IpedbIAyIIeM ciaydae mo popmye (18),
a Lp - mo ¢popmyne

Lp = dset

/(3,6KetuwBbi), (21)
e (set - PaCX0[l CTOYHBIX BOJI Ha CEKITUIO, M3/‘-I.

r‘j\ PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 26

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

I.
i, ¢ T .I' &y fa :

A
E mﬂr

(3 ::,

g

<

Puc. 5. CxeMa OTCTOMHHKA, 000PYI0OBAaHHOI0 TOHKOC/IOMHBIMH 0/IOKAMH,
padoTaloiiero mo NPOTHBOTOYHOH CXeMe yIa/IeHHsI IpuMeceH

a - TIKeNhX IIpuMecel; 6 - TerKux nmpuMecei (Macja, HepTeIpPOOyKTH 1 T.II.)

OO011as oIvHa

0
Lmr OTCTOMHHUKA OIIpefenseTcs mo ¢GopMyie
L
l:l —
emp — Lp +
T30 30 0 0
31 +’3:4 +f3 +f4 +’3.:'r, (22)

roe

) PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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iy

fl - OJINHa 30HEI OIIpenerideTCd U3 YyCIIOBUA (bOpMI/IpOBaHI/IH IIOTOKa
rnepen pacipengesieHueM MexXOy sApyCaMu. B astom xe o0beme
IIPOUCXOOUT BHIOEJIEHUE KPYITHBIX ME€XaHNYECKUX HpHMeCGﬁ IIprU 3TOM

T
"*'11 NpUHUMAaeTCSa B uHTepBaine 1-1,5 m;

e -
2 = Lpj sin (90-(3);

iz 1 E e
3 =0,3M;%4 =0,05-0,1 m;¢ 7 =0,4-0,5 M.

O6I_T_Iaﬂ I"JIY6I/IH8_ BOOBI B OTCTOMHUKE Hcmp, M, oIIpepelisieTCsa KakK
CYMMa BBICOT PA3JIMYHBIX 30H

Hcmp = hM + h2 + h3 +h4+
hs, (23)

roe

hp = Lpj sin &3
; (24)

hm=0,1 M; h3 = 0,2-0,5 m; ha = 0,1-0,2 m; hs = 0,3 M.

3aTeM oImpenesnseTcsd YOeJIbHBIM 00beM 00pa3yiolerocs ocagkKa
Qmud,, M3/‘-I, Ha3HavaeTCcs CIocob ero yaasjieHus B MPUSIMOK M CcIoco0
yoajieHuss u3 IpusMKa, a no ¢opmyne (37) CHull 2.04.03-85
PacCUYUTHIBAETCS €0 Pacxom.
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PeKOHCTPYKIHS OOBIYHBIX
OTCTOMHHUKOB B TOHKOCJ/JIOMHBIE

1.14. B ciay4yae [OONOJIHEHHUS TOPHU3OHTAJIBHBIX OTCTOMHHUKOB
TOHKOCJIOMHBEIMM OJioKaMu (Ipu HeOOXOOUMOCTH TIOBBIIIEHUST HUX
5pPEeKTUBHOCTU HUIM [OJid YBEIUYEHUS IIPOU3BOOUTEIBHOCTH),
pacyeTHHIMH IlapaMeTpaMH SBASIOTCS [OJIMHa MNacTUH Lp] B OJI0Ke
(Momyne) u pacctosiHue Lp, Ha KOTOPOM YyCTaHaBJIMBAIOTCS OJIOKU B
OTCTOMHUKE. DTU BEJIMYMHBI pPacCCUYUTHIBAIOTCA HO (opmynam (18) u
(21). BenuumHa Bp] YMCIEHHO paBHa IIMPUHE CEKIMHU OTCTOMHUKA
(mpumep 5).

[Ipy [OOMONTHEHWM  TOHKOCJIOMHBIMKH OJIOKaAaMM  BepPTUKaAIbHBIX
OTCTOMHUMKOB, IIPU M3BECTHBIX rabapuTax OTCTOMHUKA Lset U Bset unm
Dset, 3ajaHHOM KPYIHOCTH 3aAepzKuBaeMbIX dacTull Up pacyeTHOU
BEJIMYUHOU $SIBISETCS [OJIMHA IIJIaCTUH Lp], KOTOpas NpU 3agaHHOM
BBICOTE sipyca hti paccuuTeiBaeTcsa HO popmyiie (18) unm BeICOTa spyca
hti, paccuuThIBaeTCA 110 3aJJaHHOM OJIMHE MJIaCTHUH 10 TOHU XKe popMmyIie.
[Tpou3BOOUTENILHOCTh OTCTOMHMKA PACCUYUTHIBAETCS 110 (popMyJie

F_H,U
G0 =3,6K_m L - T
H ;

(25)

Fset = Lset Bset nnu Fget = 0,785Dset ; Hpl = Lpl Sin .
(26)

Korma mnpou3BOOUTENBHOCTh OTCTOMHMKA HM3BECTHa U TpebyeTcs
JINIIL yBEeNMUYUTh 3((HEKTUBHOCTh OYUCTKU ITpP, IO 1abopaTOpPHBIM
aHaM3aM KWHETUKM OTCTaMBaHUS M3y4yaeMOM BOMOBLI OIIpenesiseTcs
rufgpasjinyecKas KPpyoHOCTh YacTull. [lasnee, 3agaBasiChb BEHICOTOU Apyca
hti, mo popmyne (25) onpenensercs BeicoTa Hy, Ha KOTOPOU OOJIZKHEI
OBITH PACIIONIOKEHBI TOHKOCJIOMHBIE 3JIEMEHTHI, a 3aTeM II0 hopMmyIie
(26) paccuuTheIBaeTCs [OJIMHaA IIJIACTUHBI U IIPOBEPSETCS IO hopMmyiie
(18) ckopoCTh TIOTOKa B sIpycCe.

[Ipy [OHMONMHEHWHM CYIIEeCTBYIOIIMX pafuabHBIX OTCTOMHUKOB
TOHKOCJIOMHBIMU OJioKaMu (Mopynsamu) (puc. 6), Korga HU3BECTHHI
reoMeTpUYeCcKre pa3Mephbl OTCTOMHHUKA M €ro IIPOU3BOAUTEIBHOCTD,
a TpeOyeMasi CTelleHb OYMCTKM 3aJaHa TUApPaBINYeCKON KPYHIHOCTBIO
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yactull Up, KOTOpble HeoOXOOWMO  BHIOENIUTh, PaCUETHHIMU
rapaMeTpaMu SIBASIIOTCS [OJIMHA IIJIaCTUHHI B O0710Ke Lpj, BbICOTa O10Ka
Hpl u 4ucno sgpycoB B 610Ke npl. BenmuuunHa Lpl, paCCUUTHIBAETCS IIO
dopmyne (18) mpu 3amaHHOM BEICOTE sipyca hpl. BricoTa 6110Ka hpi
pacCUYUTHIBAETCA 10 CIEeOyIoliel 3aBUCUMOCTH:

H _ q.ﬁt’!';zﬁ
MRk ab LT
! set ILbl 1]

7

(27)

rge Kset - K03hDUIMEHT KCIIOIb30BaHUsS O00BEMA, OIIPemensieTcs IIO0
Ta61.31 CHull 2.04.03-85, KakK [js pagualbHBIX OTCTOMHUKOB; D1 -
OuaMeTp PacIIoIoXKeHus: OJI0KOB,

Puc. 6. Cxema paguaabHOIO OTCTOMHUKA OOIIOIHEHHOTO
TOHKOCJIOMHBIMU O7I0KaMu (MOOYJISIMM)

3aTeM ompe[ensieTcss YUCJIo sIpyCcoB B O10Ke (MomyJie)
nti = Hpi/hticos{d
(28)
IIpuMepbl pacydeTa OTCTOHHHKOB

IIpumep 1. TpebyeTcss ompemenuTh TUAPABIUYECKYI0 KPYIHOCTH
YacTHI] OJI1 IMTPOEKTUPOBAHUSA OTCTOMHHUKA ITPU OYUCTKE CTOYHBIX BOII
ITPOKATHOI'O ITPOM3BOICTRA.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 30


http://www.complexdoc.ru/ntd/388838

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

HWcxomHble @QOaHHBIE: pPACXOX CTOYHBIX Bom qw - 1000 M3/q;
TeMmnepartypa Tw - 30 °C; pacxon CTOYHBIX BO[ IIOCTOSSHEH B TE€YEHUE
cyToK. McxomHasi KOHIEHTpALUs TAXKEJIbIX MeXaHU4YeCKUX IIpuMeceu
- 200 wmr/m; MacnonpogyKTOB - 50-60 w™r/m; IJIOTHOCTL THAXKEIBIX
3arpsi3HeHuu - S5 r/cMm”; MacnonpomyktoB - 0,8 r/CM3; KUHETUKU
OTCTaWBaHUS MeXaHUYECKUX I[pUMeCen TsKejlee BOOLl pPacyeTHOU
KOHIIEHTpallel B Pa3JIMYHBIX CJIOSIX BOOLI ITOKa3aHbl Ha PUC. 2.

B ouwuiieHHOU BOfe comepzKaHUEe TSXKEJIbIX IpuMecel He OOJKHO
nmpeBbInaTh 60 Mr/i1, MacIOIPOAYKTOB - 25 MT/JI.

B mpoekTe TNPUHUMAIOTCS OTCTOMHUKU C pabouedt TIyOMHOM
otcTtauBaHusa Hset = 1,5 M. OnpegesnieHue pacyeTHOU TUApPaBINYEeCKOU
KPYIHOCTM HCXOOSA U3 3aJaHHBIX IlapaMeTpOB IIPOU3BOOUTCS B
CIIenyIollleM IIOPSAOKE:

10 3aflaHHBLIM BeJIMYMHAM KOHIIEHTpalluil MeXaHUYeCKUX IIpuMeceu
B MCXOOHOM M OCBETJIEHHOM Bome omnpepensieM TpebyeMbiti 3gdekT
OYUCTKU ITP

Ap = 100 (200 - 60) /200 = 70 %;

[0 KPUBBIM KHHETHUKU OTCTaMBaHUSA (CM. PHUC. 2) omOpeaensercs
MIPOOOIXKUTENBHOCTh OTCTauBaHu4 ti = 13,5 mun (810 c¢); t2 = 17,5 mun
(1050 c), mpu KoTOpHIX B crosx Bogbl h1 = 200 MM u h2 = 500 MM
mocTuraeTcst TpebyeMbiit 9 HEKT;

1IocJjie 3Toro mo ¢gopmyse (6) onpenensieTcs MokKa3aTelb CTEIIeHU N2
n2 = (g 1050 - 1g 810)/(1g 500 - 1g 200) = 0,3;

sateM 1o ¢opmyne (30) CHull 2.04.03-85 omnpepgensieTrcs
rugpaBanydeckKass KpPymHOCTb Up YacTHIl B3BecCeW, KOTOPHIE OJIKHBI
OBITH BBIIEIIEHBI B OTCTOMHHKE, IMpU 3TOM Kset = 0,5 (mo Tabm. 31
CHuwull 2.04.03-85), ecnu TeMmIepaTypa CTOYHBIX BOJ, MOCTyHarOIIUX
Ha OTCTOMHUKM, OymeT TaKas ke, KakKas Oblla oOecrnedeHa IIpH
9KCIIEPUMEHTAIbHOM ONpeaesieHUU KMHETUK OTCTaWBaHHUSI, HAIIpUMeE]D
Tw = 20 °C:

03
£y = (1000-1,5 0,5)/11050 % = 0,638/ c

»
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ITOCKONBKY TEMIIEepPaTypa CTOUHBIX BOM IIOCTYMIAIINX Ha OTCTOMHUK Tw
= 30 °C, TpebyeTcss BHECTHU IIOMIPABKY:

Uf‘
0 =0631,005/0,801 = 0,79 mMm/c.

Takum o00pa3oM, OTCTOMHUKH, IIPUHATHIE KaK COOPYXKEHUS IO
MEeXaHU4YeCKOW OYMCTKH CTOYHBIX BOJ IIPOKATHHEIX IIPOU3BOJCTB,
OOJIKHBI PaCCYUTHIBATHCSA Ha 3aAepzKaHue YacCTUll TUApaBIndeCcKOu
KpynHOCThIO 0,79 MmMm/cC.

IIpumep 2. [I719 OYUCTKM TOPOJACKHX CTOYHBIX BOO TpedyeTcs
paccyuTaTh OTCTOMHHUK C BpaIllaloIUMCsi COOPHO-pacCIpenenuTeIbHbIM
YCTPOMCTBOM, KOTOPHIUA HOKeH obecreunBaTh 60 %-HOoe 3agepKaHue
MeXaHU4YeCKMX 3arpsa3HeHUM, IPU UCXOOHOM KOoHUeHTpanuu 300 mr/mi.
PacquH??ﬂ TeMIepaTtypa Boabl cocTaBisgeT 20 °C, IJIOTHOCTh OCajKa
2,0r/cMm”.

3agaeMcsi DMaMeTPOM OTCTOMHHKA Dset = 24 M, B KOTOPOM BBICOTa
oTcTauBaHus Hset = 1 M.

[To ¢popmyne (30) CHull 2.04.03-85 ompepenseTcs rugpaBandecKas
KPYITHOCTh YaCTHUIL], KOTOPhle TpPeOyeTCs BBIOENIUTHL OJid oOeclieueHus
3agaHHoro agdekTa. ITpu atom o tabn. 30 u puc. 2 CHull 2.04.03-85
ounpepensercsd 3HadeHue h1 = 0,5; tset = 970 c u n2 = 0,275, BxogsAuiue
B 9Ty popmyiy, a o Tabn. 31 CHull 2.04.03-85 Ha3HavaeTCs 3HaYeHUe
Koa(dduirenTa ucnonb3oBanusd oobemMa Kset = 0,85

0,851

L7, = 11000 0,85'1}:’[9?0[ 55

0,275
] =075l c

BHeceHUe MONpPaBKM Ha TeMIIepaTypy He TpeOyeTcsl, TaK KakK IIpu
1abopaTOpPHBIX ONMpeneieHUIX KUHETUKY OTCTauBaHUS TeMIlepaTypa
BOMOBI OBINIa TOM 2Ke, YTO B IIPOU3BONCTBEHHBIX YCIIOBUSIX.

ITo dopmyne (33) CHull 2.04.03-85 omnpemensieTcs
ITPOM3BOOUTEIBPHOCTh OJHOTO OTCTOMHUKA
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gset = 2,8°0,85°(24%-1%)'0,76 = 1042 m/u.

ITo dbopmyne (12) onpenensieTcs
BOLAOpacIpeneuTEeIbHOT0 YCTPOMCTBA

rnmepuom BpaIleHus

T=100010,85/0,76 = 1118,4 ¢ = 18,6 mu=H.

Onpepenus o dopmyne (9) Benuuuny Ry = (24/2)-0,15 = 11,85, n
3aJaBIINUCh 3HaYeHussMu m = /12; b3 = 0,15 u b,, no dopmynam (8) u
(11), paccyuTEIBaEM IIMPUHY PaCIpeneIuTeIbHOTO JI0TKa Bp U BEICOTY
BOmociuBa hee 1o cTBOpam. s yooO6CTBa pe3yIbTaThl pacyeTa CBOOUM
B Tabm. 3

Tabnuia 3
RJT, M 2 3 4 5 6 7
Bp, m 0,973 0,955 0,929 0,895 0,851 0,796
hcoe, M 0,030 0,039 0,017 0,055 0,062 0,069
ITpodosasceHue maba. 3
RJT, M 8 9 10 11 11,85
Bp, M 0,728 0,642 0,529 0,367 0
hece, M 0,076 0,081 0,037 0,093 0,097

Hcxomss m3 oOIero KojIudecTBa CTOYHBIX BOA M KO3dgdUIMeHTa
HEPaBHOMEPHOCTH PACCUYMUTHIBAETCS KOJIHMYECTBO OTCTOMHUKOB, a IIO
dopmyne (37) CHull 2.04.03-85 omnpemensieTcsi KOJIHUYECTBO
00pa3yIoIlerocs: ocagka U IPUHUMAETCS CII0CO0 ero ynoajieHus.

ITpumep 3. PacyeT TOHKOCIOMHOTO OTCTOMHMKA, paboTaloliero IIo
IIEPEKPECTHOU CXeMe yhaajlleHus ocagka (CM. puc. 3).

HcxoOHble OaHHble: pacxopn CTOYHBIX BOI 3aBOoAa IIPOU3BOLCTBA

xKemne3o0eTtounblx wuspenut  (2KBM) cocraBmsier 1200 wm°/cyT;
r‘j\ PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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KO3 GUIIMEeHT YaCOBOU HEpPaBHOMEPHOCTHM cocTaBnsgeT 1,1; 3aBon
paboTaeT B IB€ CMEHHI.

HcxogHass KOHIEHTpaALUs TAXKeJbIX MeXxaHndeckKux npumecen - 700
Mr/n; ™Macio- um  HedptempooykToB - 100-300 wmr/mn. [JomycTtuMmas
KOHIIEHTpAllMsI MeXaHN4YeCKUX IpuMeceu B OUUIIeHHOU Boae - 50 Mr/m,
HepTenpoayKTOB - 25 MT/I.

[To KpUBEIM KUHETUKM OTCTAaWBaHUS B CJIO€ BOIBI, PaBHOM BHICOTE
spyca hti = 0,1 M, HaxoguM, YTO TUAPaBINYECKass KPYIHOCTh TSIXKEIIbIX
MeXaHU4YeCKHUX B3BECEM, KOTOpPhIEe TPeOyeTC s BEIIEIUTD, COCTABISIET

Uo = 1000h¢i/t = (0,1-1000)/500 = 0,2 mm/c.
I'mppaBiuydeckass KPYIHOCTh He(PTEIPOAYKTOB
Uo™ = (0,1'1000)/330 = 0,3 mm/c.

CrnepmoBaTesIbHO, pacyeT OTCTOMHUKA HYXKHO BECTU Ha 3allepXKaHue
4acTuUll KpynHocTsio 0,2 Mm/c.

W3 ycioBus KOJHWYeCTBa 3arpsi3HEHUU B CTOYHBIX Bomax (700 mr/
JI) IPUHUMAaEM BBICOTY sipyca B oTCToMHHKe hti = 0,1 M (tabn. 31,
CHull 2.04.03-85). Inss obecneyeHUs: YCJIOBUM CIIOJI3aHUS OCafKa IO
IJIaCTUHAM, YIOJI HaKJIOHA MJIaCTUH

{I mpuHMMaeM paBHBIM 45°. B KauecTBe MaTepuana IIJIaCTHUH IIO
MMEIOIIMMCS BO3MOXKHOCTSM Oy[eT UCIIOIb30BaHa JIMCTOBAs CTalb

5 = 3 MM. 3a[IaBIINCh CKOPOCTBHIO IIOTOKA B SIpyCe OTCTOMHUKA (Tabil.
31 CHuwulI 2.04.03-85)

Uy

= 7 MmM/c, onpegnensiem mo hopmyne (13) gnuHy apyca
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1, =L %040
0.2 ,

W3 ycoBUs OOIycTUMOTO0 mporubda (

ﬁlﬁ = 3-5 MM) HaKJIOHEHHOHU IIOL yrJioM 45° MJaCTHUHBI NPUHHMaeM
mmpuny 6710Ka Bp; = 0,75 M. Takum o0pa3oM, MaKCUMalbHas IIHPUHA
IJIaCTUHEL B Oi10Ke OymeT Bpl [05{ = 0,75 1,41 = 1,060 M. 3amaemcs
BBICOTOU OJIOKa C ITapasUIeNbHBIMU INTacTuHaMu Hpl = 1,5 M.

ITo dopmyne (35) CHull 2.04.03-85 ompepgensieM
MMPON3BOAUTENILHOCTh OOHOW CEKIIMHM TOHKOCJIOMHOTO OTCTOMHHKA C
OByMs psAmaMu 6JI0OKOB (CcM. puc. 3) 02

gset = 7,2°0,751,5°0,75:4,2 1,201 = 42,5 m3/u.

[IpoBepsieM CKOPOCTb IIOTOKa B Spyce OTCTOMHUKA TIIpHU
HCIIOJIb30BAHUU IT0IepedyHoro ceyenus Ha 75 % Kset = 0,75 (Tabn. 31,
CHulT 2.04.03-85)

7., 42,5

= = =Taatlc
36K Hylhy 36075152075

i

[IpuBeOeHHBINM pacyeT MOKa3bkIBaeT, YTO MCXOOHLIE BeJITNYNHEI
BEIOpaHbI BepHO. CTpoUTe IbHAS IITHPHUHA CEeKIIMN OTCTOMHUKA
paccuutsiBaeTcs no gopmyne (15)

chp = 2,0,75+0,2+2,0,05 = 1,8,‘
Hemp = 1,6+40,340,1+40,3 = 2,2 m.

I[InuHa 30HBI TPYO0M oYuCTKHU lj 1o popmyrie (17)

_ 4252
YR 151803

E

CtpoutenbsHas AjiiHa CeKUUU Lemp 110 popmyiie (16)
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Lemp = 4,2+1,75+0,2+2°0,2 +0,15 = 6,7 M.

OmpepmensgeTcd 4YacOBOM  pacxod CTOYHBIX BOO C VYETOM
K03 puIMeHTa 4aCOBOU HEPABHOMEPHOCTH

qw = (1200°1,1)/16 = 82,5 m°/u.

HUcxogsas wu3 06H.[el"0 KOJIN4eCTBa CTOYHBIX BOO OIIpenerideTCcsda
KOJIMYECTBO CEKIIUN TOHKOCJIOMHOIO OTCTOMHUKA

N =82,5/42,5 =1,94

o
M 2 CeKIIHHU.

B cootBeTrcTBUU C 11. 6.58 CHuII 2.04.03-85 yTOUYHSETCSA KOJIUYECTBO
ceknuu: N = 2 CekKIuHu.

W3 ycnoBusi BLIOpaHHOTO MaTepuasa [Jjis NJIacTuH (JIUCToBas CTallb

5 = 3 MM) ¥ o0OJIeryeHuss MacChl 0JI0Ka, MCXO[s U3 PACUYETHOM OJIMHBI
SIpyCHOTO mpocTpaHcTBa (Lbvi = 4,2 M), IIpUHUMaAeM IOJIUHY OJI0Ka
(mogynsa) 1,06 ™. Takum o6pa3oM, B KaxXaoM psagy Oynoer
pacnomnaraTthkcs 1o 4 610Ka (Moays).

KonmuuecTBO BHIOENISIEMOTIO0 OcCafgKa BiaxXHoCcTblo W = 96 %
onpepnensercs no ¢opmyne (37) . 6.65 CHull 2.04.03-85

_ (700-50382,5 _
(100 - 961,910

Ty

Q:wu.:z‘

Ilamee mpuHMMAaETCS METOH yHalleHus ocafgkKa M3 OTCTOWHWKA. B
OAHHOM CJIy4ae, TaK KaK TOHKOCJIOMHBLIM OTCTOMHUK PEKOMEHOYyeTCS
pacronaraTth Haj IOBEPXHOCTBHIO 3eMJIH, IIejiIeco00pa3HO MPHUHSATH
MHOTOOYHKEPHYIO KOHCTPYKIIMIO OTCTOMHUKA C yIaJIeHueM OcamKa IT0[
TUOPOCTAaTUYECKUM HATIOPOM.
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ITpumep 4. PaccuuTaTh TOHKOCIOWHBIM OTCTOMHUK, PabOTaOIIUN 110
MIPOTUBOTOYHOU CXeMe yaalleHus ocagka (cM. puc. 4).

PacueTr BefeTcs Osi ciiydasi OYMCTKU HedTecomeprKallluX CTOYHBIX
Bog HII3, korma mnsa ofOecriedyeHUsS CHUXKEHUS COOepIKaHUSA
HepTenpoaykToB g0 50-70 Mr/m w3 BOOBI OOJIKHBI OBITH yAaIeHBI
rno0yJsiel He(TU TUAPABINYECKON KPYITHOCTBIO

T
Ul:l = 0,3 MM/c, KOTOpasi oIIpeaesieHa TP OTCTauBAaHUU B CJIO€ BOOHI h
= 100 mM. Pacxon CTOYHBIX BOO W IIOCTOSIHEH U cocTaBisieT 600 M3/‘-I,

TeMnepaTtypa Bogel 20 °C.

[Tpunsas nmo tabn. 31 CHull 2.04.03-85 BricoTy sipyca h = 0,1 M, u
CKOPOCTBh paboyero roToka

UF‘F" = 5 MM/c, onpegnensaeM mo popmyne (18) OnMuHy OIaCTUHEL B sIpyce
0,1
L,=5—=—=167=17un
0.2 .
3agaBIINCh yTJIOM HaKJIOHa IJIAaCTHUH, onpeneeHHbIM
9KCIIEPUMEHTAIbHO,

& = 45°, onpenensieM pacCTOssHUE MeXy IIJlaCTUHaAMU

be=01172=0,008

3amaeMcsi KOJIMYECTBOM SpPYycoB B O0Ke (MoOOyJie) U3 YCIIOBUS
IIPOCTOTHL MOHTaxa Ny = 15 mT. OmnpemensieM BBICOTY OJIOKa II0
dopmye (19)
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Hb[ = 0,0715 = 1,05 M.

[MMupuHa 610Ka Bbl onpenenseTcss U3 yCJIOBUS IIUPUHBI MaTepHasa
JINCTa U YCJIOBUM MOHTaXxa. Ha3HadyaeM HIMPUHY OOHOW CEKIUU
OTCTOMHUKA

Bset = By = 6 M.

OmnpepernsgeM NPOU3BOAUTEILHOCTh OOHOU CeKUuHu 1o ¢popmyse (36)
CHull 2.04.03-85, ecnu K03¢p(UIIMEHT UCIIOIL30BaHUS o0beMa Kset =
0,55 (tadmn. 31 CHwuII 2.04.03-85);

gset = 3,6'0,551,05°6'5 = 62,4 M°/u.

TommuHOM MIacTUH B GJIOKE IIPU TEXHOJIOTUYECKOM pPacyeTe MOXKHO
ImpeHeOpeyYsn.

Hcxomss ©3 pacxoma CTOYHBIX BOI OIIpedesisieM KOJIMYeCTBO CEKIIMM
OTCTOMHHUKA

N =600/62,4 = 9,6

%2 10 mT.

Ilanee M3 KOHCTPYKTHUBHBIX COOOpPaKEeHUM M C y4eTOM oOecIieueHus
TUIPABINYECKOT0 peXuMa IIOTOKOB BOMOHI, OJIM3KOr0 K JJaMUHAPHOMY,
Ha3HavaloTCS OpPyrue pasMephl CEKIIMM OTCTOMHUKA. Hanpumep:

I1 =Isinéf +0,5=1,70,707+0,5 = 1,7 ™m;
Hy/sindy = 12 = 1,05/0,707 = 1,4881,5 m;

h3z = 0,5 M u3 ycnoBuss 6o1ee paBHOMEPHOTO cOpoca OYUINEHHOH
BOJIEI;

I2 = Hycoséx+1sin & = 1,05x0,707+1,7x0,707 = 1,94 wm;

h3 = 0,5 M u3 yC/I0BHSI PAaBHOMEPHOCTH PaCIIpeeeHusT BOOE MeXIy
sipycamu 610kKa. TakuM obpa3om Hog = 0,5 + 1,944+0,5 = 2,94 ™.
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IIpumep 5. TpebyeTcsa paccyUTaThb OTCTOfIHI/IK, paboTarlnuii 1o
MIPOTUBOTOYHOM CXeMe, MOKa3aHHOW Ha pU 5, MOJIs OYUCTKHU
KoaryHHpOBaHHblx CTOYHBIX BOJl TUTEWHOTO HpOHBBOJICTBa pacxomoM
500 M>/4, CTOUHBIE BOTEL C KOHIIeHTpalllel MeXaHWYeCKUX MpuMecen
1000 mr/n oO6pa3yioTcs IIOCTOSSHHO, TeMIepaTypa CTOYHBIX Bom Tw (B
cpegaeM) 30 °C. OJOKCIepMMEHTaJIbHO B 3aBOMACKON abopaTopuu
yCTaHOBJIEHO, UTO TpebyeMasi CTeIeHb OYUCTKHU (comepzKaHue B3Beceu
150-200 MT/J1) obecrieuyrBaeTCsI  IIPHU 3amepKaHuU YaCTUII
rugpaBIndecKor KpymnHoCThio 0,2 mMMm/c. KpymHOCTH ompepesieHa IIO
KPUBBEIM KHHETUKHU OTCTaWBaHUA, IOIYYEeHHBIM Ipu TeMnepatype 20 °C
B ciioe 100 mm.

[To d¢opmyne (31) CHull 2.04.03-85 yTO4YHsIeM BEJIUYUHY
TUIPaBIUYECKON KPYIIHOCTHU

i
UEI = 0,2x1,005/0,8007 = 0,25 mm/c.

[To ¢dopmymne (18) ompemensseM [OIWMHY IIJIaCTUHBEL B spyce Lpj,
3agaBIIuCch nmpegBapuTenbHo mo Tabdsna. 3.1 CHwull 2.04.03-85 BBEICOTOM
spyca hti = 0,1 M; ¥ CKOPOCTIO IOTOKa B sIpyCe Uy = 5 MM/C

Lpr = (5x0,1)/0,25 = 2 M.

Hasnavaem yrom HaKJIOHAa IIJIaCTHH, onpeneeHHbIN
SKCIIepUMEeHTasIbHO: a = 50°.

3agaeMcsi KOJIMYECTBOM CEKLMU OTCTOMHHWKaA N = 5 u onpenenﬂeM
MIPOU3BOOUTENIBHOCTh OOHOM CEKIINU (set = 500/5 = 100 m /q

3amaeMcCs IIAPUHOM OOHOU CeKIUM Bpt = 3 M.

[To ¢opmyne (21) ompepenseM OAWUHY 30HBI Lp TOHKOCJIOMHOTO
OTCTamBaHUs, eciu Ko3GhPUIIMEHT HUCIIONh30BaHUSI ee o0bheMa B
cootBeTcTBUHU C Tabs. 31 CHwull 2.04.03-85 Kset paBeH 0,5:

Lp =100/(3,6x0,5x5%x3) = 3,7 m.

3agaeM OJIUHY 30H TOHKOCJIOMHOTO OTCTOMHHUKA (CM. PHUC. 5):
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15w

Iy = 2 sin (90- 50°) = 2x0,64 = 1,28;
"’FE{I = 0,3 m;

= 01w

EE

7 = 0,5 M, a 3atrem o dpopmyne (22) ompemensieM 0OIIyI0 pPabouyio
OJINHY OTCTOMHHUKA

1]
Lmr =3,7+15+1,28+0,3+0,1+0,5=7,38»8 m.

[To ¢popmyne (23) ompenensieM OOIyIO TJIyOMHY BOOBI B OTCTOMHUKE
Hcrp, IpeaBapuUTeNbHO 3aaBIIUCh BEICOTOU 30H:

B -
2 = 2sin 50° = 2x0,77 = 1,54;
kig

By 203,
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T
5 = 0,3;
Herp=0,1+154+03+0,2+03=244cm=2,5M.
[I[pyHMMaeM yhOajleHWe oOcagka B  IIPUSIMOK  CKPeOKOBBHIM
MexaHu3MoM. I[lo ¢dopmymne (37) CHull 2.04.03-85 ompepensieTrcs
pacxop ynansieMoro ocagka

Qmud = (1000 - 200) 500/(100 - 96) 2,6x10% = 3,85 m3/u.

ITpumep 6. Heob6xoguMo TOBHICUTL 3(PPEeKTUBHOCTL pPabOTHI
OEeUCTBYIOIIEr0 pagHalIbHOTO OTCTOMHHUKA Dset = 30 M, Ha KOTOPHIA

MoJaeTcsa pacXom BOObI (gset = 1000 wm°/u. Tlpu osTom
MIPOU3BOAUTENILHOCTU B OTCTOMHUKE 3adepzKUBAIOTCS  YaCTUIIBI
TUApPaBINYECKON KPYmHOCTBIO Up = 1 MM/C, 4TO He yOOBIIETBOPSET

MIPenbsIBIIIeMbIM TPpeOOBaHUSAM. AHAJIN3 XapaKTEPUCTUKY 3arPI3HEeHUN
rokKasaj, 4To TpebyeMbii 3pdeKT ouncTku obecrnedyuBaeTCs IIpU
BHIIEJIEHUU [IpUMeCeN TuOpaBjIM4YeCcKOM KpymHOCThi0 0,25 MM/c u
6oree.

OmHuM ™3 nOyTed UWHTEeHCUPUKAIUU PabOoThHl  CYIIECTBYIOIINX
OTCTOMHUKOB SBJISETCS HOMNOJIHEHWE WX TOHKOCJIOMHBIMU OJIOKaMu

(MmogynsiMu) (cMm. puc. 6).

TpebyeTcst onpeneuTh pa3dMephl TOHKOCIOMHEIX 6JI0KOB, KOTOPBIMH
OoIKeH OBITh 000PYIOBaH paguaibHBIA OTCTOMHHUK.

ITpunasas mo tabn. 33 CHull 2.04.03-85 CKOPOCTL MOTOKA Uw =5 MM/
c u BHICOTY spyca hti = 0,07 m mo ¢opmyne (18), onpenenseM OJIUHY
IJTACTUH B OJI0Ke

Lpt = 5%x0,07/0,25 = 1,4 m.

3agaBmKch guaMeTpomM Dj = 27 M, Ha KOTOpPOM IIpenrojaraeTcs
PacmoJIOXUThL OJIOKM C MapajieIbHBIMU IIJIacTUHaMHU, 1o Gopmyne (27)
oIpefensieM BHICOTY OJi0Ka, TOpu KO03(GUIMEHTE UCIOIb30BaHUA
ob6weMa Kset = 0,45, onpenensiemoro 1o Tabn. 31 CHull 2.04.03-85
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1000+ 0,07 47 %15

i 36045314 27-14-0,25 ) M.

bl

PaccuuThiBaeM KOJIMYECTBO SIPYCOB B OJI0Ke (Momyie)

ng = 1,5/0,07 = 21,4 » 22 apyca.

I'MaOpoOIIHUKI/IIOHBI

1.15. [Ina pacyeTa M HPOEKTUPOBAHUSA YCTAHOBOK C OTKPBHITHIMU
TUOPOLIMKIIOHAMHU HOOJIKHHEI OBITh 3aflaHbl T€ K€ IapaMeTphl 110 BOOE U
10 3arpsi3HEHUSAM, UTO U OJISI OTCTOMHUKOB (CcM. m. 1.8).

luopaBnuyeckass KPYOHOCTb YaCTHI[, KOTOpPHE HeoO0XOauMOo
BHIOENIUTL mJisi ofOecmeueHusi TpeOyemoro sddekrTa o0YHCTKH,
ompepensieTcsa IPU BBICOTE CJiosd Boabl, paBHoOM 200 wMMm. [lns
MHOTOSIPYCHBIX TUAPOILMKIIOHOB CJIOM OTCTaMBaHUS [OJIXKEeH ObITh PaBeH
BBLICOTE sIpyca.

OCHOBHOU pacyeTHOU BEJIUYUHOU OTKPHITHIX I'MOPOLIMKIIOHOB (pHUC.
7 - 9) gBnsgeTcsa yOenbHas TUOpPaBIXYeCKas Harpy3skKa, KOTopasd
onpepnenseTrcs no ¢opmyne (38) CHull 2.04.03-85.

BenuuyuHy KOHCTPYKTUBHBIX MapaMeTpoB (Dhcben M T.H.), BXOOSAIINX
B pacyeTHble 3aBUCUMOCTH, CJIeOyeT Hal3HadaTh IO Tabm. 4.
[Tpou3BOAMTEILHOCTh OOHOTO allllapaTa PacCYUTHIBAeTCs Mo popmyre
(41) CHuII 2.04.03-85

ri: - D’?Sﬂqﬂﬁﬂfﬁ.

Hcxonss u3 OOIIEro KOIWYeCcTBa CTOYHBEIX BOO Qw OIIpenenseTcs
KOJIMYECTBO Paboymx eguHUIl TUAPOIUKIIOHOB: N = Qw/Qhc. Tlocne
Ha3HAYeHUs OuaMeTpa amlapara U oIpeneleHHus WX KOJIUYeCcTBa II0
TabJ1. 4 ompenensiloTCsI OCHOBHEIE TTapaMeTPhl THAPOIUKIOHA.

Yron HakjIoOHa oOpa3ymwllned KOHWYECKUX auadparM B OTKPHITHIX
THOPOIIMKIIOHAX B KaXXOOM KOHKPETHOM CJIy4Yae HOJIKEeH 3aJaBaThCs
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B 3aBUCHMOCTU OT CBOMCTB BHIIEJIIEMOI'0O OCaagKa, HO He MeHee 45°.
InadparMbl B OTKPBLITHIX TUOPOIUKIIOHAX MOTYT OBITH BHEIIIOJIHEHEI KakK
U3 CTajii, TaK U U3 HEMeTaJJIMYEeCKUX MaTepuajioB: TKaHb, MIAaCTUK U

T.O.

B pacipeneiIinTeJ IbHOM KaHaJie IIPOITIOPIINOHAJIBHOT O
BOoOgopacipeneiimTeJIbHOT O y'CTpOI;'ICTBa MHOTOSIPYCHOT'O TUOPOIITNKIIOHA
CKOPOCTB BOCXOOAIIMEro ITIOTOKa JOJIZKHa OBITH HE MEeHee 0,4 Mm/c.

; d
g —

n
—

Puc. 7. CxeMbl OTKPBITHIX THAPOIMUKIOHOB

a - 6e3 BHYTPEHHUX BCTABOK; O - C KOHUYECKOU auadparMoi; 8 - C KOHHYECKOHN
oradparMoil U BHyTPEHHUM ITUIUHAPOM

43
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Puc. 8. CxeMa MHOTOsIpDyCHOI O Puc. 9. CxeMa MHOTOsIDyCHOI' O
THAPOIUKIIOHA C HEeHTPAIbHbBIMHU THIPOIHUKIOHA C epudepHuiHbIM
BBINNYyCKaMH 0TOOPOM OUYHIIIEHHOM BOILI
Tabnuma 4

Tun rugpoIuKIIoHa IO PHC.
Ha nmeHoOBaHUe Apon p

Epguuuia
KOHCTPYKTHUBHOTO
U3MEpPEeHUs
3jIeMeHTa 7 a 76 7 6 8 9
1 2 3 4 5 6 7
IOuameTp anmaparta M 2-10 2-6 2-6 2-6 2-6
BricoTa mUIMHAPUYECKOM | OO OT Dhc Dhc Dhc - -
yactu H Dhe +0,5

) PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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Pa3mep BriyCKHOIO
naTpyoka

»

0,07

0,05

0,05

OnpepnensieTcs 1o
CKOPOCTH BXOfa

KonnyecTBO BIIyCKOB nj

VYron KoHMYEeCKOU 4acTHu

&

rpap

60

60

60

60 60

Yron konyca puadparm

i

»

90

90

90-60 90-60

[InameTp IIEHTPATBLHOTO
OoTBEPCTUS B quadparme

di

IOJISI OT
Dhc

0,5

0,5

0,6-1,4 M

09 -16 m*
06 -10

HvamMeTp BHYTPEHHETO
nunuHapa Di

TO XKe

0,88

BricoTa BHYTpEHHET O
nunuHapa Hj

»

1,0

BricoTa BOgOCINBHOM
CTEeHKU Haj auadparMmon
H>2

0,5

0,5

0,5 0,5
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[ImameTp BOOOCIUBHOMI
CcTeHKH, D2

B OOJIAX
oT Dhc

Dh¢

Dhe¢
+0,2

Dhe¢
+0,2

Dhc +0,2

Dhc +0,2

OuameTp
MIOJIYIIOTPYKEHHOM’
KOJIbIIEBOM MeperopoaKu
D3

TO XKe

Dhe
-0,2

Dhe

Dhe

Dhe

Dhe

BricoTa ApycoB hti

0,1-0,25

0,1-0,2

Yucno spycoB nti

4-20

4-20

3a30p MexXay KOPIIyCOM U
ouadparmoin

AL

0,05-0,07

0,1-0,15

Mupura
LIJIAMOOTBOASIIEH LIeIU
b

»

0,1-0,15

CKOpOCTh IOTOKa Ha
BXOfle B ammapar upn ,

M/c

0,3-0,5

0,3-0,5

0,3-0,5

0,3-0,4

0,3-0,4

CKOpOCTh ITIOTOKa Ha
BXOfle B pacTpyO BHIIIyCKa
U gblx

»

—_—,

Komn4yecTBO BBIITYCKOB U3
sipyca n3

®
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* Hapm yepTol IoKa3aH pa3Mep HUXKHEeM amadparMsel maphkl SpycoB, IO 4epToH -
BEpPXHEHU.

[Tpu pacrosioKeHUW THUOPOLMUKIIOHOB HAl ITOBEPXHOCTBHIO 3EMIIU U
yOaJleHuu ocafkKa II0[ TUOpPaBIWYEeCKUM HaIopoM, OTBOA oOcaaka
IIPOM3BOOUTCS C Pa3pblBOM CTPYH 4Yepe3 KOHWYECKYI0 HacCaIkKy,
IIPUCOENVHEHHYIO K IIJTaMOBOMY ITaTPyOKy Yepe3 3aABUXKKY. [JuaMeTp
IIJJaMOBOM HacaOK{d mnoadOupaeTcs IIpU HajlagKe CcoopyxkeHus. [
MIpenyInpexXOeHuss 3acopeHus HacaOkKyd KPYIHBLIMU 3arpsa3HeHUSIMU
repeq Hel, HO IIOC/ie 3a[BUKKHM, YCTaHaBIMBaeTCsA KaMepa, B KOTOPOM
pacmoyaraeTcs pellieTka, HaOpaHHas W3 MeTaJlIM4eCKON ITOJIOCKU C
mpo3opamMu 6-8 MM.

II715 paBHOMEPHOTO pacupenesieHrus BOObl MeXAy T'MAPOLUKIIOHAMU
UX BOOOCJIMBHEIE KPOMKM MOJI?KHBI pacliojlaraTbCs Ha OOHON OTMETKE,
a Ha TIIOABOAOANUIMX TPyOONpPOBOOax [MOJIKHBEI OBITh YyCTAHOBIIEHHI
BOOOU3MEPUTENbHBIE YCTPONCTRA.

HanopHbvle 2u0pouuKa10HbI

1.16. [TocpencTBOM HAIIOPHBIX TMAPOLMKIIOHOB YCIIEIIHO PeIlalTCs
Cledylole TEeXHOJIOTMYeCKUe 3aJadd, OCBETJIEHHEe CTOYHBIX BOJ,
HaIpUMep CTEKOJbHBIX 3aBOMOB, aBTOXO3SIUCTB (yHmajeHue IIeckKa,
TJIMHBL U OPYTUX MUHEPaIbHLIX KOMIIOHEHTOB), TUTEUHHBIX ITPOU3BOACTB
(ymameHMe KOMIOHEHTOB (POPMOBOYHOM 3eMM), He(PTEeIIPOMEICIOB
(ymanenue HeTempomyKTOB M IIJlaMa), MSICOKOMOMHATOB (yHalieHue
YaCTHUL MUHEPAIbHOTO IPOUCXOXKOEHUS) U T.[.

Oboraienue TBepmaou ¢a3bl CTOKOB (ymajeHHMe u3 TBepaou a3kl
YaCTUL[ MHHEPAJbHOTO UM OPraHMYEeCKOTr0 IIPOUCXOKOEHUS,
CHUMKAIOIIUX IIeHHOCTh OCHOBHOT'O MPOAyKTa). Hanmpumep, oboraiesue
TBepHOo¥ a3kl CTOYHHIX BOJ TaJITOBOYHBEIX Oapa®aHOB, B KOTOPHIX
COOEPKUTCS IIeHHBIM KapOOPYHOOBBIM ITOPOIIOK M OTXOIbI ITpollecca
mIu@OBKM KepaMUKH, C obecliedyeHrueM IIOBTOPHOTO MCIIOJIb30BaHUS
ropoiIka KapOopyHAa B mpoilecce MUTH(GOBKU.

1.17. JInss 00e3BOKUBAHUS CHIPHIX OCAOKOB IIPU MCIIOIb30BaHUU
TUCKOBBHIX LIEHTPUGYT HAallOPHbIE TUOPOLMKIIOHE HaIJIEXKUT IPUMEHSATH
OJIsi IpeBapUTENbHOTO yaaneHus abpa3uWBHBIX YaCTULl TBEPHOM (a3bl
ocagka, oOecledYuBaILero 3alluTy IeHTPUPyr oT abpa3uBHOTO
M3HOCA.
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YnaneHue 13 U3BECTKOBOI'O MOJIOKa MHEPTHBIX IPpUMeCcen (4aCTuil
recka, He000XKKEHHOT'0 U3BECTHIKA) TTO3BOJISIET ITOBBICUTH
HaJIeKHOCTh pabOTHl 03aTOPOB, PEaKTOPOB, KOHTPOJIBHO-
W3MEepUTEJIbHOM annapaTyphl.

1.18. Krnaccudukaiumsa dYacTull TBepaou ¢al3bl CTOYHBIX BOM:
pa3feneHue dYacCTull Ha (Qpakumm C pas3/IuidyHOU KPYIIHOCTHIO.
Hampumep, knaccupukalvsg dYacCTHUIl TBepaou ¢Ga3bl CTOYHBIX (a3
JINTEUHBIX ITPOU3BOACTB C TIOBTOPHBLIM MCIOJIb30BAaHUEM OTHEIbHBIX
dpakmui B TEXHOJIOTUYECKOM IIPOIIecCe.

[Tpommecc kKnaccuduKaluyd  peaausyeTcssi C  HCIO0Ib30BaHUEM
HECKOJIbKUX CTYIIeHeW pa3fesieHWs] B HANOPHBIX THOPOIIMKIOHAX C
IIOJTy4YeHHEeM Ha KaXK[aoW CTyneHu Gpakmuii C omnpeneieHHBIMU
pa3MepaMu YacTHII.

1.19. Ha OYMCTHEIX COOpPYXKEHUSX B HANOPHBIX TUOPOLMKIIOHaX
IIPOU3BOMUTCS CTyIIEHWE CTOYHBLIX BOIO U OCAAKOB. YUYUTHIBAS TO, YTO
00beM CTYILIEHHOTO IPOAYKTa B HAMOPHBIX TUAPOIMUKIIOHAX MOXKET
cocTtaBisaTh Bcero 2,5-10 % HadanmbHOro obObeMa oOpabaThHIBaeMOU
CYCIIeH3UHU, TEXHOJIOTUUEeCKas OIepallus CTYIIeHUs MOXKeT 00eCIIeYUuTh
3HAYUTENIbHYI0 9KOHOMMUIO MaTepHasIbHBIX 3aTpaT Ha CTPOUTEITHCTBO
OYMCTHBIX COOPYKEHUM M y4aCTKOB 00paboTKu ocamkoB. [Ipu aTom
npoucxoouT 9pdekTuBHaAsT OTMBIBKAa MHUHEPAIbHBIX YacCTUI[ OT
Ha/JIUIIIUX Ha HUX OpPraHUYECKUX 3arps3HeHu#, HaIpuMep, Ha
OYUCTHBIX coopyxkeHusx HII3 mpu o6paboTKe IecKa, BHITPYKaeMOTo
M3 IIECKOJIOBKM THUAPO3JIeBaTOpPaMU, WJIM IIPU OTMBIBKE IIeCYaHOMU
3arpy3ku GUIbTPOB IIPU €€ TUAPOIIEPErpy3Ke.

1.20. B 3aBUCHMOCTHY OT PaCHOJI0OKEHUS HAaIOPHBLIX TMAPOIUKIOHOB
B TEXHOJIOTHYECKOM MPOIIECCE U CXEMBI UX 00BSI3KH MOTYT UMETb MECTO
YyeThIpe TUOPOANHAMUYECKUX PexKrMa PaboTHI:

IIPH CBOOOOHOM HCTEUEHWH BEPXHEr0o M HHXKHEro MNPOOYKTOB B
atmocdepy Pex = Pa; Pua = Pg;

P  HAJIWYMM  [POTHBOMABJIEHHS CO  CTOPOHEI  CJIMBHOTO
TpyOoIpoBoaa u cBOOOOHOM HMcTeueHuu nama Pgx>Pqa; Puisi = Pa;

P TMPOTUBOMABIIEHHWH CO CTOPOHBI CIHHHOIO M IIJIAMOBOIO
TPy60mpoBomoB Pex>Pa; Puii>Pa.

Pexxumbl pa6OTbI TUOPOLIUKIIOHOB YYUTEIBAIOTCA TIIPHU pPac4deTe
KOHCTPYKTHUBHEIX U TEXHOJIOTHYECKHUX IIapPaMETPOB.
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1.21. OgHOM M3 BaxKHBIX 0COOEHHOCTEM HAIOPHBIX T'MOPOIHUKIIOHOB
SIBJISIETCS CUJIbHAs KOPPENSIus ITPOMU3BOOUTENBHOCTHU u
9 PeKTUBHOCTU pa3noeneHus CYCII€H3UU C OCHOBHBIMHU
KOHCTPYKTUBHBIMA U TEXHOJIOTMYECKMMM IlapaMeTpaMM allllapaToB

(puc. 10).

Haubonbiire 3HaueHUSI KO3(pGDUIIMEHTOB KOPPENSIUNU HMEIOT
crenyoiue rmapaMeTpHI: ouaMeTp HATUHOPUYECKOU 4YacCTHU
TUOPOILINKIOHA Dhc IIIOIIaAb MNUTAIOIIEro naTtpyoka Fen, OuMaMeTpHI
CIIUBHOTO M IIIJIaMOBOTO MaTPYOKOB dgx, dus; BEICOTA HUTUHOPUYECKOMN
yacTu Hy, yroja KOHyCHOCTH KOHUYECKOHN 4acTHh

{1, mepemay maBjieHUS B TUAPOLUKIOHE /4P = Pcn-Pcx, KOHIEHTPALUH
CYCII€H3UU Ha BXO[e B T'UAPOLUKIIOH Ccn, pa3Mepsl ¥ IJIOTHOCTDb YaCTHUL]
TBePAOM Ga3el CyCIIeH3UHU dcepi='T.

1.22. OcHOBHBIE pa3Mephl HAITOPHOT'O THUAPOIIMKIIOHA ITOOOUPAIOTCS
10 JaHHBIM 3aBOOOB U3TOTOBUTEJIEUN IIPU 3TOM [OIKHBI YUUTHIBATHCS:

OUuaMeTp IMUTAIOIIETr0 den ¥ CIIMBHOTO dex TATPYOKOB MOJIXKHBEI OTBEYATh
CcoOoTHOIIEHUIM den/dex = 0,5-1;den/Dhc = 0,12-0,4;

rge

M- TOJIIIMHA CTEHKM CIIUBHOTIO MaTpyOKa; dy, - JUaMeTp IIJIaMOBOTO
nmaTpyOKa Hal3HadaeTCcss U3 COOoTHolneHuss dwy./dex = 0,2-1,0 (mnsa
IIpenyInpexXaeHus 3aCOPEeHns IIJTaMOBOT0 ITaTPyOKa ero MUHUMAaJTbHBIHN
OuaMeTp OOJIZKEeH B 6-8 pa3 mpeBhIlIaTh MaKCUMaJIbHBIU pa3Mep 4acTUIl
3arpsisHeHun); Hy, - BBHICOTAa UWIMHAPUYECKOU  YacTH  [JIA
TUAPOLIMKIIOHOB OCBETJIMTEJIeU OOJI2KHa NpUHUMAaTbCA: Hy = (2-4)Dh,
OJIs1 TUAPOLMKIIOHOB cryctutenei: Hy = (1-2)Dhe.

Yron KoHycHOCTH
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{I KOHMYeCcKoll dYacTH cJlefyeT IPUHUMATL MJIS TUAPOILHUKIIOHOB
ocBeTnuTesneu 5-15°, gis TUAPOLMKIIOHOB crycTuTesneu - 20-45°.

1.23. B 3aBUCUMOCTHU oT ocobeHHOCTeMN pelaeMbIX
TEXHOJIOTUYECKUX 3aJlay MOTYT IPUMEHSATHCA OBYX NPOOYKTOBEIE (CM.
puc. 10) u MHOTOIPOOYKTOBHIE (puc. 11) HamOpHBIE THUAPOIUKIIOHHL.
B mnocrmegHeM ciay4yae annapaTbl MMEKT HECKOJIBKO CJIIUBHBIX
TPyOONIPOBOMIOB, OTBOASIIMUX Il€le€Bble MPOAYKTHI M3 Pa3TUYHBIX 30H
BOCXOJAILIEro0 BUXPEBOr0 IOTOKA TUAPOLUKIIOHOB. Takue KOHCTPYKIUU
anmnapaToB, KaK I[paBWUjio, IPUMEHSIOTCA [OpU  pa3fesieHuu
MHOT0(da3HBIX CPe.

—-— di‘-ﬂ‘
|¢
L
D
o
R

Puc. 10. CxeMa HamOPHOI' O THAPOIHUK/IOHA
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Puc. 11. CxeMa TpexnpoayKTOBOIr0 HAaIOPHOIO TUAPOIHUKIIOHA

1.24. 3a mocnegHue TOOLI B pPsAOe OTpaciel MIPOMBINIIIEHHOCTHA
IIAPOKO BHEOPAITCI MYJIbTUTUAPOIUKIOHLI - MOHOJIUTHBIE WIIU
cOopHble OJI0YHBIE KOHCTPYKIIMU, BKIIIOYAIOIIWE MOECSATKU UM COTHU
€IVMHUYHBIX HAIOPHLIX THAPOIIMKIOHOB, MMEIOIINX eOUHbIEe ITUTAaloIIne,

CJINBHEIE n I1JIaMOBEIE KaM€EDpPEHI. HYTeM CO30aHuA
MYJIBTUTUOPOLUKIIOHOB YCIIEIITHO peanu3yeTrcda BO3MOZKHOCTD
IIPOMBIIITIEHHOT O IIPUMEHEHUA BbICOKOS(l)(I)eKTI/IBHBIX

OBYXIIPOOAYKTOBBIX U MHOTOIPOAYKTOBBIX HAIOPHBIX T'MOPOLIUKIIOHOB C
MaJIbIM AuaMeTpOM LIMJINHOPUYECKOU YacCcTu OT 8 J0 75 MM.

1.25. JIns BBEIOEJIEHUS N3 CTOYHBIX BOJ YaCTHUI MeXaHUYEeCKUX
3arpsi3HeHUN KPYITHOCTHIO

&1 = 50-100 MEM (Tabn. 5) peKOMEeHOYIOTCS KOHCTPYKILMM HaIlOPHBIX
TUAPOIMKIOHOB MajblX AMaMeTPOB, BBEIIIYCKaeMbIX Yconbe-CuOupCKuM
3aBOJOM I'OPHOTO O0OPYZOBaHUS.
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17151 BBIOEJIEHUSI U3 CTOYHBIX BOJ MEJIKOOUCITIEPCHBIX MEeXaHNYEeCKUX

IIpuMecel U  CTyLIeHUus
9KCIIEPUMEHTAJILHOTO
JlernuuxuMmani (Tabdi. 6).

OCaKa
3aBOOa

-  THUOPOIMKIIOHBI  OIBITHO-
[13epKUHCKOTO bunuana
Tabnuia 5

HaumeHOBaHue y3J7I0B U OeTanew,
TEXHOJIOTUYEeCKHEe ITapaMeTpPhI

Pa3Mepsl OCHOBHHIX Y3/I0B U HeTajiei

I'L-150K* [T'1I-250K* | T'II-360K* | T'LI-500K*
BuyTpeHHNU guamMeTp 150 250 350 500
OUJIMHOPUYECKON 4YacTu Dhc, MM
CeuyeHue BKJIAOHIIIA ITUTAIOIIETO 15745 30765 40°40 557140
nmaTpyOKa Ha BXOOe B TMAPOIUKIIOH
b’h MM
IuameTp maTpyOKa OUTAIOIIETro den, 50 80 100 150
MM
Hacapmoxk ciuBHOH dgx, MM 40 65 90 130
IMaTpy®oK CIUBHOM dcx, MM 65 100 100 150
IMaTpy0OOK IITaMOBHIN dyy g, MM 12;17; 24117; 24; 34| 24; 44; 48 | 31; 48; 75
Yron KOHyCHOCTH KOHUYECKOUN 20 20 20 20
4acTHu
{1 rpan
Macca rugpomnmuKIiIoHa, KT 94 209 344 605
r‘j\ PazHeleHe peknatbl B J0KHeHTax M Ha caite 59
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MTIIa

O6”beMHa$I IIPOU3BOOUTEIIEHOCTD
Qen, M3/a, mpu Pen = 0,03-0,25,

FpaHI/I‘-IHaﬂ KPYITHOCTE Pa3neyleHusda

¥, MKM

12-35

28-95

30-85

37-135

55-160

44-160

98-281

52-240

* TLl - cokpallleHHOe Ha3BaHHMe TUAPOLHUKIIOHA; IMU(PH - BHYTPEHHUN OHMaMETP
UUITMHOPUYECKON YacTu, MM; OykBa K - BHYTPEHHSS MOBEPXHOCTh CTEHOK allllapaTa
dyTepoBaHa KaMeHHBIM JIUTHEM.

Tadonuia 6

Pa3Mepsl OCHOBHHIX Y3/I0B U MeTajlei

HaumMmeHOBaHUe
y3JIOB U AeTajei.
Tun rugpouMKIOHOB*
Texuuuyeckue
rmapaMeTphl
I'H-25| TH-40 |TH-60| T'H-80 |I'HC-100|T'HC-125({I'HC-160|T'HC-200| I'H
OuameTp: 25 40 60 80 100 125 160 200
UUIUHOIPUYECKOMN
yacTu Dhc, MM
TIHTAIOIIET0 4,6,86,8,12| 8,12, | 10, 12, 12,16, | 16, 25, | 20, 25, 25, 32, |32,
nmatpyo6xa den, 16 16, 20 20, 25 32,40 32, 40, 40, 50, (6]
MM 50 60
r“j\ PazHeleHHe PEKNAKE] B JOKYHMEHTAX M HA CalTe 53
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CJIMBHOTO 58, | 8,12, |12, 16, 16, 20, | 20, 32, | 25, 32, | 32,40, | 40, 50, |50,
maTpyoxka dex, 12 16 20 32 40 40, 50 50, 60 60, 80 |
MM
[IJTaMOBOTO 3,4,5| 4,5,6 |5,6,8|6,8,10,| 8,10, 8, 10, 10, 12, 12,16, |10,
maTpyoka dua, 12 12,16 12,16 16, 20, 20, 25 3!
MM 25
Yron KOHyCHOCTH 5,10, | 5,10, | 5,10, |5,10,15,| 10,15, | 10,15, | 10, 15, 10, 15, |10,
KOHUYECKOH 4aCTH 15 15 15, 20 20 20 20 20 20, 30
(I, rpan
BricoTa 25, 50,| 40, 80, | 60, | 80, 160, 100, 125, |160, 320,(200, 400, | 25(
HUUIUHOPUYECKOMR 75, 160, 120,| 120, [240,320| 200, (250,375 480 600 '
4actu Hy, MM 100 160 180, 300, 400
240
'ny6uHa 10, 16,| 16, 25, |25, 32,| 32,40, | 40, 64, | 50, 64, | 64, 80, | 80, 100, | 12(
TIOTPYKEHUs 25 32 40 64 80 80, 100 (100, 120|120, 160 .
CIIUBHOTO IaTPyOKa
Hy, Mmm
O6bemMHas 0,3-1,1} 0,6-2,2 |1,1-3,7| 1,8-6,4 |2,7-10,1(4,4-21,1| 6,7-31,8 [10,2-47,4| 16,
TIPOU3BOAUTENBHOCTD
Qen 1pu Pen = 0,1
MIla
'panuYHasn 2,3-64 12,3-84,9| 3,4- |4,3-103,0| 6,1-150 | 6,6-311 |8,9-330,8|10,5-342 |12,5
KPYIIHOCTh 92,9
pa3feneHus
5rp, MKM
p""'j PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe 54
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*T'H - TuOpOLMKIIOH HAaIOPHBIM C MOHOMUTHEIMHU 35ieMeHTaMu, I'HC - co c60pHBIMU
sneMeHTaMu paboyeil KaMepHl.

1.26. 'uapoIMKIIOHE MaJIbIX OMAaMEeTPOB O00BbeOUHSIIOTCS B OaTapeu
U OIOKU(MYJIbTULIMKIIOHBI), UYTO TIIO3BOJIZET Ipu oOecledyeHun
TpebyeMoro 3dgdeKTa OYUCTKM U IIPOU3BOAUTENIBHOCTU HOOUTHCS
MaKCHMaJIbHOM KOMITAKTHOCTHY YCTaHOBKHU.

BaTapeliHble TUOPOLMKIIOHE MMEIOT €OUHYI0 CHUCTEMYy MHUTaHUSA, a
TaKXKe CHUCTeMBbl cOOpa BEpXHEro M HUXKHETO ITPOAYKTOB pa3fesieHus.
BbaTapenHbii TUOPOIMKIIOH, cOCTOAInUY u3 12 annapaTtoB Dhe = 75 MM,
UMEIOIIUN ITPOU3BOAUTENLHOCTE 60-70 M3/q, M3r0TaBJIUBAET OIIBITHO-
9KCIEepPUMEHTaTbHBIN 3aBO[I JIleHHUUXUMMaALII. Martepuan -
HepzKaBelolllas CTallb.

AnmnapaT peKOMeHOyeTCs K TI[PUMEHEHHUI0 B TEeXHOJIOTHYECKUX
Impoieccax OYHCTKH IIPOM3BOACTBEHHBIX CTOYHBIX BOM JIUTEUHLBIX,
CTEKONIbHBIX ¥ KepaMH4YeCKHX TIIPOMU3BOACTB u T.O. OIBITHO-
9KCIEepPUMEHTaJIbHLIM 3aB0of [I3epKUHCKOro ¢unnana JIeHHUUXuMMalIil
M3TOTaBIUBaeT OaTapeiHble THUOPOLIUKIIOHBI, BKIIIOYAIOIIHE MIECTh
€IUHUYHBIX TUAPOIUKIIOHOB Dhe = 125 MM (den = 25 MM; dgx = 35 MM;
dwﬂ =12 MM;

{ = 10°). C menpi0 COKpallleHHWs pacxofa IUlaMa M IOBHIIICHUS
HaJeXXHOCTH paboTh OaTapeu, eOVHUYHbIE TUOPOIUKIIOHBI
CHA0KAaI0TCS aBTOITYJIbCUPYIONIUMHU HIJTAMOBLIMHU MMATPYOKaMM.

[Tpou3BOOMTENLHOCTE OaTaperHOro THUOPOIMKIIOHA IITPW OaBIEHUU
nutanusg 0,4 MIla-120 M3/t1. MarTtepuas - HepxKaBemwlllasi CTajlb.

LleHTpaIbHBIM HAy4YHO-UCCJIEOOBaAaTEIbCKUM HHCTHUTYTOM Kpaxmalo-
rnaToyHou npombinuieHHOCTH (LIHUUKIII) pa3dpaboTaHbl KOHCTPYKIIUU
MYJIbTUTUOPOIUKIIOHOB Mapku ['b-2, I'b-3, I'b-6, I'b-7, I'TI-8, (Tabmn.
7). CepuriHOe TPOU3BOACTBO alapaToB OCyllecTBIsseT KopeHeBCKUu
onbITHBEIM 3aBon [THHUUKIIII.

EnvHWYHBIE allllapaThl M3TOTOBJSIOT Hu3 ItacTMacc. OCHOBHBIE
reoMeTpudyeckue pa3Mepbl U  TEXHOJIOTUYeCKHe  IlapaMeTphl
MYJIbTUTUIPOIIUKIIOHOB IpUBeOeHkl B Ta0s. 7. Ha3HaueHUe anmnapaTos;
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pa3meieHuMe CyCHOeH3uu KapTodene- U KyKypy30KpaxMalbHOTO
IIPOMU3BOACTBA. B TEXHOJIOTUU O4YUCTKHU CTOYHBIX BO[,
MynbTUruaponukiIoHoB LITHUWUHMKIIII pekoMeHOyeTCcsa HNPUMEHATH OJIA
MEXaHUYEeCKOM OYUCTKU IIPOMEIIIJIEHHBEIX CTOKOB, COOepXKallux
MUHEepAaJIbHLIE YaCTULILI pa3MepOM

-fl' = 200 MKM ¥ IIJIOTHOCTBHIO

K _ 2.7 T/cmS.

Taonuma 7

Tun MynbTUTUAPOLUKIIOHOB
HaumeHOBaHUE y3JI0B U JeTallel,
TEXHOJIOTUYEeCKNe TapaMeTpPEI

'B-2* | I'B-3* |'B-6**|'B-7** | 'B-8**

EOuHWYHBIN TUOPOIIUKIIOH:

OyuaMeTp IMUIUHOPUYEeCKON 4acTu Dhg, 20 20 20 20 20
MM

pasMep muTawllero natpyoka den, MM | 2°5 25 2’5 2’5 2’5

OuaMeTp CIIMBHOTO MaTpybka dgx, MM 6 6 6 6 6
OuaMeTp IIJIaMOBOTO MaTPYOKU dyyg, MM 3 3 3 3 3
Yron KOHU4YeCKOU 4aCcTHu 10 10 10 10 10

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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&, rpanm
Yucsio rugponyKIIOHOB B BEIITYCKaEMBIX, IIT 29 48 16 24 48
[aBnernue nutanusa MynsTuUrugponukinoxsos |0,4-0,5(0,4-0,5|0,4-0,5(0,4-0,5|0,4-0,5
Pen. MIla
O6beMHast TPOU3BOOUTENBHOCTE 0710Ka Qgn, | 15,0 | 25,0 8,0 15,0 | 25,0
M3/q
l'a6apuTsl 6J10Ka MYJIbTUTUAPOLMKIOHOB, MM:
BBICOTA 1017 | 1147 | 1243 | 1336 | 1410
IMpuHa 475 475 374 440 477
OJIvHa 475 475 400 400 400
Macca 6510Ka MyTbTUTUAPOLUKIIOHOB. KT 250 290 60 96 133
* MynbTUTUAPOLMKIIOHE! IIEPBOTO BHIITYCKaA.
** MopepHU3UPOBaHHAsA KOHCTPYKIMS MYJIbTUTUOPOIIMKIIOHOB.
r‘j\ PaznelweHne PeKNaMebl B NOKYHEHTaxX W Ha CailTe 57
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Puc. 12. KuHeTHKa OTCTauBAaHHUs CTOYHBIX BOOd (acoHHO-GOPMOBOYHOT O
nexa (Co = 300 mr/m; h = 200 mMm)

1.27. [Ina OpoeKTUupoBaHUSA TUAPOLMKIIOHHBEIX YCTAHOBOK HOJIZKHBI
OBITH 3aJaHBl Te Xe MOaHHbIe O XapaKTEePUCTHUKE CTOYHHIX BOO U
MeXaHUYECKUX 3arpsA3HeHuN, 4YTO U IIPU [POEKTUPOBAHUM OPYTUX
METOOOB MEXaHNYECKON OYUCTKU.

1.28. [lo KkpuBOUl KMHETUKU OTCTawmBaHuUia (puc. 12) mo 3agaHHOMY
3hdeKTy OUYUCTKU OIpenessseTcsd OXBaThIBawlllas TUOpaBIndYecKas
KPyIIHOCTEL Up, MM/C:

Up =
h/t,
(29)

3aTeM K3 TOYKKM Ha OCU OpPIOMHAT, COOTBETCTBYylOUIel TpebyemMoMy
3¢hdeKTy OYUCTKH, IMPOBOOUTCS KacaTellbHasA K KpuBou 3 = f(t), us
TOYKM KacCaHUS OIIyCKaeTCs TMepIeHOuKyIspHa oCh abClIucC U II0
HalIeHHOMY BPEMEeHHU tpp OIpefessieTcsa IpaHuYHas TUApaBiIndyecKas
KPYOHOCTL Uzp 3amepKuBaeMbIX YaCTHULl, MM/C;

h/try,

110 KOTOpou nmo ¢popmye CTOKCa PaCCYUTHIBAETCS IT'PAHUYHBIN THaMeTp
3aJepXKUBaeMbIX IIPU 3adaHHOM 3(QdEeKTe YaCTHUIl

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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100Coy - oy )E

2
(31)

1.29. Tlocne onpeneneHus rpaHUYHON KPYIIHOCTH YaCTHUL], KOTOPHIE
TpeOyeTcss BBIOENUTL IO Tabia. 5 - 7, mopOupaeTcsd OuaMeTrp
TUOPOIIMKIOHA, B KOTOPOM OSTH 4YaCTHUIBI MOTYT OBITh BBIOEJIEHHI,
Ha3HaA4aloTCs pa3MepEl er0 OCHOBHBIX Y3JI0B den, dex, dwa, Hy,

{IHx (cMm. puc. 10) um Ha3HadaeTcs HaBlieHUe Pgn,, I0OH KOTOPHIM
MCXOOHasi Bojma OydeT ImodaBaThbCs HaA THUAPOIIMKIIOHBEI. 3aTeM HCXO[s
13 3aJaHHBIX Pa3MepPOB THUOPOIMKIOHA PACCUMTHIBAETCS T'PaHUYHAS
KPYITHOCTb pa3deieHus, MKM:

5 _o07. 1[]3 DE;543d;ﬁ43d§;U14ﬁU,5
g : 0,572 ¢ 0,507 £+, 0,714 05 0,222
? ':i.m H.g HI ':.-Gi" _.-GR':I Pex . (32)

1.30. B cinyyae ecnu paccuuTaHHas KPyIHOCTh

5rp OymeT OoJbIlle KPYIIHOCTH, KOTOpPasi COOTBETCTByeT TpebyemMoMy
3hdeKTy OYUCTKU, oOIpenereHHou 1o ¢dopmyne (32), To mombop
TUOPOIIMKIIOHA HE0OX0IMMO TOBTOPUTh, U3MEHSS €TI0 KOHCTPYKTUBHBIE
pa3MepH U OaBieHue Ha Bxome. Ha ocHoBanuu ¢opmynsl (32) B TMCU
M. B.B. KyiuOnilieBa cocTaBjieHa HOMOTpaMMa, VIpollaiolias
onpenesieHue 5ep.

1.31. Ilocne yTOYHeHUsS BCeX TIeOMeTpUYEeCKUX pa3MepoB
TUOPOIMKIIOHA ONpedessieTcsa €ero IIPOWU3BOAUTENIbHOCTh.  [Ins
TUOPOLIMKIIOHOB, palboTawinux 0e3 IIPOTHUBOINABIIEHUS, pacyeT
MIPOM3BOOUTENILHOCTU CJIeAyeT IMPou3BOAUTH IO dopmyne (42) CHull
2.04.03-85. I monmydyeHuss 60jee TOYHBIX PACUETOB PEKOMEHOYETCS
crepytoitas Gopmyna j/c:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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_ o053 5128 L0405 50143 ,.0,015 0,025 50443

[Tocrne omnpeneneHuss MOTPOU3BOOUTEJILBHOCTHM OOHOTO aIllllapara,
MCXOMOsi M3 OOIlero KOJIWYeCTBAa CTOYHBIX BOJM, OMNPEHesIsiioT YHCIIO
pabouux TUOPOIMKIIOHOB, Ha3Ha4daloT o00Ilee KOJIMYECTBO allllapaToB
U IIPUCTYIIAlOT K IIPOEKTHUPOBAHUIO THUAPOLMKIOHHON YCTAaHOBKHU B
cootBeTcTBUU co CHull 2.04.03-85.

1.32. Tlotepu BOObl C BBIAEJIEHHBIM OCAOKOM, yHalsieMbIM dYepe3
IIIJJaMOBYIO HacagKy duysq, 7I/C, OTIPEeOensiloTCS 110 YPaBHEHUIO

L45 20,24 20,286 770,09
D da dyy Ay

3318 046 n0,32
d""a T F

g, = 0,026
(34)

1.33. [I1s OpuMepHOro pacyeTra MOOTEPh BOABI C BBIOEJISIEMBIM
0CaJKOM CJiefyeT NPUHUMAaTh O THOPOIUKIOHOB IMaMeTPOM MEeHbIIIe
100 mM - 0,07-0,08 Qen, 60mee 100 mm - 0,04-0,03 Qen.

IIpuMepsl pacuyeTa THAPOIHUKIOHOB

IIpumep 7. TpebyeTcs pacCYUTaAThb OTKPHITUN TUAPOLMKIIOH OIS
OYHUCTKH CTOYHBLIX BOJ, OOpPa3yIOIIUXCS IIPU MOMKEe TPY30BHIX
aBTOMOOMIEN. Pacxon cTOYHBIX Bofd cocTaBasieT 50 M/4. [MOPOIIMKIIOH
IPUMEHEH Ha [epBOM CTYyINEeHU OYHUCTKH U HOOJIKEH 3afepKUBaTh
YaCTHULLI THAPaBINYECKOU KPYITHOCTHIO 0,3 MM/C.

s pacyeTra IpPUHHMAaeM OTKPBITHIM TUAPOLIMKIIOH C KOHUYECKOU
omadparMor U BHYTPEHHUM LUJIUHOPOM (CM. puc. 7, 8).

[To ¢dopmyne (38) CHwull 2.04.03-85 paccUyuUTHIBaeM YOEIbHYIO
TUPaBINYECKYI0 Harpy3Ky Ha T'MOPOILUKIIOHA

ghe = 3,6'1,98°0,3 = 2,14 mM3/(M%q).
OHpeJIeJ'IHeM O6I.T.IYIO IIJ101IIadb 3€PKajia BOOBI B THOPOIIUKIIOHAX
Fhe = 50/2,14 = 23,4 m?.

3agaBIIKCh AUaMEeTPOM THAPOLUKIOHA Dhc = 3 M, paCCYUTHIBAEM UX
Konu4yecTBO N, IIT.:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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N = 23,4/3%:0,785 = 3,3
[IpyHMMaeM 3 TUOPOLUKIIOHA AUuaMeTpoOM Dhe = 3 M.

[To Tabm. 4 paccyuTHIBAEM BCe€ KOHCTPYKTUBHBIE pPa3Mephl
TUOPOIUKIIOHA C KOHNYECKON auadparmMoil 1 BHYTPEHHUM ILIUINHIPOM
(rpada 5): BrICOTAa IUIUHAPUUYECKOW HYacTu, Hpc: = 3 M; OuameTp
BIIYCKHOT'O ITaTpPyOKa den = 150 MM; KOJTMYECTBO IAaTPYOKOB N = 2; YroJl
KOHHUYECKOHN 4acCTH

{I = 60°; yron KoHyca guadparm

.-5 = 90°; guaMeTp LIeHTPaJIbHOTO OTBEPCTUA B nuadparme dgd = 1,5 M;
OuaMeTp BHYTPeHHero munuHgpa D1 = 2,64 M; BbICOTa BHYTPEHHETO
munuHapa H; = 3 M; BBICOTa BOOOCIUBHOM CTeHKU H2 = 0,6 M; muamMeTp
BOJOCIUBHOU CTeHKU D2 = 3,2 M; ouaMeTp BOHNOIOTPYZKEHHOI'0 IUTa
D3 =3 M.

BribupaeM MaTepuasn Ojsi U3TrOTOBJIEHUS TUOPOIINKIIOHA.

[Ipu pemreHHHM O IIPUMEHEHHU XKene300eToHa [JI BBIITOJITHEHUS
KOpIlyca amrnapaTa B IIPOoeKTe 00s3aTelbHO [OJIKHO OLITH OTOBOPEHO
HeIllpeMeHHOe TIIpUMeHeHUue OIlajlyOKM, TO03BOJISIoIeN IOIy4YUTh
T7IaJKyI0 BHYTPEHHIOIO IIOBEPXHOCTD B allllapaTe.

Hanee c¢ yyerom 1. 6.89 CHull 2.04.03-85 mnpucrtynaroT K
IIPOEKTUPOBAHUIO CXEMBI THAPOIUKIOHHON YCTAHOBKHU.

ITpumep 8. TpebyeTtcs 3alpoOeKTUpPOBaTh  YCTAaHOBKY C
MHOTOSIPYCHBIMHU THUOPOLMKIOHAMHU [OJII OYUCTKH CTOT{HBIX BOI Iexa
cpenHecOopTHOro Impokata. Pacxom ctounbsix Bog 1500 M /q Pacxop
BOIBLI MPAKTUYECKU IIOCTOSSHEH B TeUYEeHHE CYTOK. TeMmmepaTypa BOOEI
Tw B TedyeHHe roga uaMeHseTcs B npegenax 15-30 °C. KoHnmeHTpalusa
B3BeCEUN B UCXOOHOU Boae cocTtaBnseT 250 mr/i, macna 60 Mr/imi.

B ouuiieHHOM BOAe comepzKaHUE TAXKEJIbIX IpuMecer He OOJIZKHO
npesBbiinate 60 Mmr/i, macen 25 mr/ia. Ilo maHHBIM aHalu3a KPHUBHIX
KMHETUK OTCTauBaHHUS CTOYHBIX BOO Hpu Temneparype 20 °C B cioe
h = 200 mmMm, TpeOyeMass CTelleHb OYHCTKH o00OecIlieduBaeTCs IIpH
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3afepKaHUM 4YaCTUI] TSIXKeJbIX ITpuMecer KpynHocThio 0,3 mMm/c u 0,5
MM/C - JIer4de BOObI, TIO3TOMY 3a pacuyeTHYI nmpuHumaeTtcsa 0,3 Mm/c.

[[pyHMaeM MHOTOSPYCHBI THUAOPOIMKIOH C IeHTPaIbHLIMU
BBIITyCKaMu (CM. puc. 8).

PacyeT mpou3BOOUTCSA B CIIEOYIOIIEM MOPSOKE.
3agaeMcs guaMeTpPOM THOPOLHUKIOHA Dhc = 5 M.
[To popmynam (38). (39) CHulIl 2.04.03-85 pacCUUTHEIBaeM YOEIbHYIO

TUOAPaBINYECKYIO Harpy3Ky, IIPUXOOAIINTYIOCA Ha OOUH ApycC
TUAOPOIMUKIIOHA:

5 -1+ 07

¢, = 3607503 5 = 0,75 f %)

3Hass muametrp amnmnapara (Dhc = 5 M), oIpemenuM pPacxold BOIHI,
KOTOPHIM MOKET MolaBaThCs Ha OOUH SPYC:
q¢he = 0,785°5%0,7 = 13,73 M/u.
OmnpepernseM KOJIMYECTBO SIPYCOB

ntgi = 1200/13,73 = 87,4

7288 mT.

3agaBIINCh KOINYECTBOM SAPYyCOB B THUOPOLIMKIIOHE N = 15 r.,
orpepeiigdeM KOJIIMN4eCTBO pa60qHX allllapaTOB

N = 88/15

"2 6 1IT.

ITo Tab6s. 4 Ha3HaYaeM OCHOBHEIE pa3MepHl allliapara.

62

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
* Ten.: +7 {(495) 506-71-51, +7 (105) 506-78-57,


http://www.complexdoc.ru/ntd/388838

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

ITpumep 9. TpebyeTcs 3alIpOEKTUPOBATh  YCTAaHOBKY C
MHOTOSIPDYCHBIMU TUOPOLMKIIOHAMU [JIsI OYUCTKU CTOYHBIX BOX OT
BarpaHoOK JIMTEMHOIO 1iexa.

Pacxon crTouHbIXx BOpL 680 M3/4. Pacxom Bogbl mNpakTU4YECKU
IIOCTOSHEH B TedYeHUWEe CYTOK. TemmnepaTrypa BOOBI B TedeHHE Trofa
n3MeHseTcsa B npemgenax 22-60 °C. 3a pacuetHyio npuHumaem 30 °C.
KoHuleHTpalusi B3Beceud B ucxomHou Bome cocTaiseTr 800-1200 mr/
71. B ouuIeHHON BOAE COAepzKaHHUe TAXKeJIbIX NpUMecel He OOJIKHO
npeBwaTh 150 Mr/i.

[To maHHBIM aHajM3a KPUBBIX KUHETUK OTCTaWBaAHUS CTOYHBIX BO
npu Temnepatype 20°C, B cimoe h = 200 MM TpebOyemasi CTelleHb
OUYUCTKU oOecrneuuBaeTCs NPU 3afiepKaHUU YacCTul] KpymHocTbio 0,2
MM/C.

B KaudecTBe OYUCTHOTO COOPYKEHUS NPUHUMAEM MHOTOSPYCHBIN
TUOPOLIMKIIOH C NepudepuiHbIM 0TOOPOM OYMIIEHHOM BOAHI (CM. pUC.
9). PacueT npou3BOAUTCS B CIIEOYIOIIEM TTOPSIOKE.

3amaeMcs CIlefOyOWUMU IlapaMeTpaMy TUIOPOLUKIIOHA: OuaMeTp
rugpouukioHa Dhec = 5 M; ouaMeTp LIEHTPaJIbHOTO OTBEPCTUS BEPXHEU
ouadparMel IPAMOTOYHOTO sApyca dd = 1 M; BeicOTa saipycoB hti = 0,12
M.

[To popmynam (38), (40) CHulIl 2.04.03-85 pacCUUTHEIBaeM YOEIbHYIO
TUOPABIUYECKYI0 HArpy3Ky, IIPUXOOSILIyIOCS Ha OOWUH  SPYyC
TUOPOLIMKIIOHA, b - IupuHa mNepudepumHON IIenu O OTBOAa
OUYHUIlleHHOM BOAbl, HasHaduaeM b = 0,1 ™; Kset - KO3pPuuueHTt
HCIOJIb30BaHUs 0ObeMa sipyca, TakK KaK ruapaBjimdecKasi Harpy3Ka Ha
sipyc oberriaeT OLITHL HEOOBIION, TpuHUMaeM Kset = 0,4.

Ecnu TemnepaTypy 0OOpOTHOM Bombl IpuHuMMaeMm paBHo# 30 °C,
TOTOa THUOpPaBIWYEeCKas KPYHmHOCTb o 3aBucumoctu (31) CHull
2.04.03-85 npu 9TOM TeMIepaType COCTaBUT

t
1=0,2x1/0,8 = 0,25 mm/c;
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5 -1+ 201y

52

g, =362 0,25:04 = 0,679 i(x ea®)

.

3Hass muameTrp ammnapara (Dhc = 5 M), ompemenuM pPacxold BOIEI,
KOTOPBIA MOXKET IM0JaBaThCsI Ha OOUH SIPYyC

'
Ope = Pty = %qkﬁ =5 0679=133% /4

OmnpenenuM KOJIMUYECTBO SIPYCOB
ntg = 680/13,33 = 51 mr.

3amaBIINCh KOJIMYECTBOM IIap APYCOB B TUOAPOIIUKIIOHE N1 = 151,
oripengeyinM KOJIM4YeCTBO allllapaTOB

N =51/15=3,4

A2 4 .

[To Tabm. 4 (rpada 7) Ha3HaYaeM BCe OCTaJIbHbIE pPa3MePEHI
MHOTOSIPYyCHOT'O TUOPOIIUKIIOHA:

BBICOTY LIMJIMHAPUYECKOU YaCTHU OIpeaesisieM UCX0Osa U3 KOJIu4YecTBa
apycoB Hy = 2 htinti+400 = 4000 MM; KOIMYECTBO BOYCKOB Tgn = 3;
YIrOJI KOHUYECKOM 4acCTH,

{X = 60°; yron KoHyca guadparm,

.-5 = 50°; gmaMeTp LIEeHTPaJIbHOI0 OTBEPCTHUA, dd = | M; BEICOTY APyCOB
npuHuMaeM hii = 0,12 M; 3a30p MeXKAy KOPIycoM u guadparmMou
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A =01 M CKOPOCTH ITIOTOKAa Ha BXOne

L

¥= 0,3 M/c; padmMep BOyCKHOUM mienu: BeicoTa 0,12 M; mumpuHa
13,3°1000/0,3°3600 = 12 mM; BrICOTa BOOOCJIMBHOU CTeHKU H2 = 0,5M.

ITpumep 10. TpebyeTcsa 3alpPOEKTHUPOBATL OUYUCTHHIE COOPYXKEHUS
(dacoHHO-HPOPMOBOYHOI0O IIeXa, CTOYHBIE BOOLI KOTOPOTO B OCHOBHOM
IIpeACTaBIeHbl TMBIJIEBUOHBIMKA 4YacCTHUIlAMHU IIeCKa, TJIUHBI, IIJIaKa,
dopMOBOUHOM 3eMIU U T.O. Pacxon CTOYHEIX BOO B CPEOHEM COCTABJISIET
120 M3/T-I. KoHuleHTpanusa B3BELIEHHBIX BeIIeCTB UW3MEHSeTCSA B
npepenax 1500-3000 mr/n. KpyuBass KUHETUKM OTCTauBaHUS IIPUBEOeHa
Ha puc. 12. I[lo TpeOGoOBaHUSIM IIPOU3BOACTB 3Ty BOOYy HEOOXOOUMO
ouuctuth 10 10 mr/m, T.e. 99,7 %. [lomoOHBIE )KecTKue TpeOOoBaHUS
OUKTYIOTCS YCJIOBUSIMH TPEeOOXpaHEeHUs MIyHXKEPHBIX HACOCOB OT
00pa3uBHOTO M3HOCA. DTUMHU HacCOCaMM OYMIIEHHas CTOYHAas Boma
OymeT mmopaBaThCS B TEXHOJIOTUYECKUM ITpoilecc. TemnepaTtypa Boasl 20
°C; pH = 6-7. YoenpHEI BeC MeXaHUYECKUX 3arpsA3HEHUU B CpelHeM
paBeH:

.-'::}r =2,6 r/CM3.
Pacxop BoabI ciiefyeT CUATATh IOCTOSTHHBIM B TeUE€HHE CYTOK.

1 OocTUXKEHUS CTONb TpPyOOM CTENmeHW OYUCTKHA IPUHHMaeM
OBYXCTYIIEHHYIO CXE€My OYKCTKH, II0 KOTOPOM Ha IIepuop CTYIeHH
ITPUMEHEHbl HAINlOpPHBIE THAPOIMKIIOHBE, B KOTOPHIX 00eCIieYrBaeTCs
yOajieHhe OCHOBHOM MaCCHl MeXaHMW4YeCKuX 3arpsisHeHuu (9 = 80 %),
Ha BTOpPOM CTYIIEHM - OTCTaWBaHHWe C NpPUMEHEeHHWEeM peareHTOB. B
OaHHOM IIpUMeEpe pacCcMaTPUBAETCS JIHMINL pPacyeT HaIoOPHBIX
TUOPOIIUKIIOHOB.

[lo KpuBOM KHWHETUKMH OTCTauBaHuA (CcM. puc. 12) mo 3agaHHOMY
abpdpexkty O = 80 % ompepensieM OXBaTHIBAIOUIYI0 THUAPaBINYECKYIO
kpynHocTthk Up = 200/10,60 = 0,33 mm/c.

3aTeM U3 TOYKM Ha OCHU OpPAUHAT, COOTBETCTBYIOILEN 3aJaHHOMY
addekTy ouncTtku (80 %), mpoBOAMM KacaTeJibHYI0 K KpuBol. M3 TOUKHU
KacaHMs OIIyCKaeM IepIeHOUKYIIsIp Ha OCh aOCIMCC U 110 HalJeHHOMY
BpeMeHHU tzp = 16,5 MUH pacCUUTHIBAaEM I'DaHUYHYIO THAPaBINYECKYIO
KPYITHOCTh
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Urp = 200/(16,5°60) = 0,2 mmMm/c.

3aTeM 1o popmyie (31) paccuuTeiBaeM rpaHUYHBIN AUaMeTP

Iflll"p, MKM, 3aJ€PZXKHUBaE€MEIX YaCTHI]

g, = Jlg' OO 0002 _ 5710 e = 45,7 rscr

(2,6 1)+ 980

[Tocne ompepeneHuss TPAHUYHOM KPYMHOCTH IO Tabn. 6 mombupaeM
TUOPOIMKIIOH, KOTOPHIM MOXKET BBIOEJIUTh HaCTHUIIBI 3TOW KPYMHOCTH
Dhe = 80 MM u 1o 9ToM e Tabmuile B COOTBETCTBUU C
pekoMeHayeMbIMU cooTHoleHusMu CHwull 2.04.03-85 Ha3HavaeM
pa3Mepsl OCHOBHBIX pabouux y3moB den = 80°0,25 = 20 MM; dgx = 20/
0,6 = 32 MM; dws = 10; Hy = 4Dhe = 4°80 = 320 MM;

& = 10°;
Hk = Dnc/(2 tg ££/2) = 457 MM,
IlaBieHue NUuTaHUuda npuHuMaeM Pgn = 0,3 Mlla.

[To ¢popmyne (32) onpepensaem

Arp
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8U,5432Lﬁ433 EDJ:IHD D-ll:l,j

1 6U.5?332|].5UT45 ?U.'-"'H-l 60.5[] BU.QH -

2 g

= TR
8, =27'10

BcnencTBue TOro, 4TO MOJIy4eHHOE 3HaYEeHUe
5rp = 27 MKM MEHbIIIE€ 3HaYEHUS]

51"p = 47,5 MKM, KOTOpoe TpeOyeTcss 00eCIeYuThb, OKHUOAETCS, YUTO
1mogo0paHHbIM TUOPOLUUKIOH o0ecmeduT 3(pPeKT 0oYMCTKU HECKOIJIBKO
BEIIIIE 3aZlaBaeMoro.

B CilIydae, eCJIk oIIpenejyieHHas

5rp Opta OBl OoObIle 3afaHHOTO, MoTpeboBanochk OBl MmOOOOP
IIOBTOPUTH, 3a[aBasiCh APYTUMH pa3MepaMu I'UIPOILMKIIOHA.

[Hamnee o ¢popmyne (33) onmpemensieM MPOU3BOOUTEILHOCThE OOHOTO
arrapara

Qe =
1,03XO,80’053X21'28X3,20’405><1,6%’143X3,20'015X100’025X0,30’443 —
3,7 n/c = 13,3 M°/u.

Hcxomsi m3 OOIIero KOJHYeCTBa CTOYHHIX BOMO MOJIS WX OYHCTKHU
moTpedyeTcs: TUAPOIIUKIIOHOB

N =120/13,4 = 8,9

#2 9 T,

B coorBercTBUuM Cc m. 6.91 CHwull 2.04.03-85 ycTaHOBKa [OOJIZKHAa
BK/IIOUYUTE 9 paboumx anmnapatoB u 1 (omuH) pe3epBHEBIM. Ilocie
omnpenesieHHs KOJIW4YeCcTBa THAPOIUKIIOHOB ONpedensieM pacxond BOMHI,
ygaasgeMod CO IIjlaMOM, Ha KOTOPBIM HYXKHO PpaCCYUTHIBATh
YIOJIOTHUTEb OcagKa
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quia = 0,07 (13,4°9) = 8,4 M°/u.

2. COOPYKEHUA [1J14
BUOJIOTUYECKOU OYUCTKHU
CTOYHBIX BO[

A3pOTEeHKH

2.1. B coorBerctBum ¢ CHwull 2.04.03-85 TexHOIOTrUYECKUE
IIapaMeTpPhl a3POTEHKOB OIIPEOENSIOTCS PacdeTOM II0 3aBHCHUMOCTSIM
(48)-(67). Ha 0YHMCTHBIX CTAHIIUSAX MPOU3BOAUTENBHOCTRIO 601ee 30000
M~/CyT adpOTeHKM, KaK IpaBUJIO, YyCTpPauWBalOTCSI B BHUIE
Kene300eTOHHBIX Pe3epBYyapoB IJIyOMHOM 4-5 M, IMIMPUHON KOPUOOPOB
6-9 unu 12 M. KonmnyecTBO KOPHUIOOPOB M HX [OJIMH 3aBUCAT OT THUIA
a9pOTeHKa M KOMIIOHOBKU OYHCTHBIX COOPYKEHMM.

ASpOTEeHKH - cMecuTe/JIHu 0e3
pereHepaTropoB

2.2. CoopyxXKeHHus I3TOro THUMa IIe1eco00pa3HO MPUMEHSATL [JIs
OYUCTKM IIPOU3BOACTBEHHBIX CTOYHBIX BOJ TIIPU OTHOCUTEJIHHO
HeOOoNbIIUX KoJIeOaHMUSIX HUX COCTaBa M IIPUCYTCTBUU B BOMOe
IIPEeUMYIIeCTBEHHO PAaCTBOPEHHLIX OPTaHUYECKUX BEIIECTB, HAlIpUMeEP
Ha BTOPOM CTyNeHU OMOJIOTMYECKOM OYMCTKU CTOYHBIX BOM U CUCTEMHEI
KaHanm3auuu HedrenepepabaTHBaAOIINX 3aBOIOB.

ITpumep. HcxopmHble HOaHHBIE: PaACYETHBIM pPacxXod CTOYHBIX BOL B
cMmecu ¢ ropopckumMu 1250 M /a; BITKponu BOOEI (IOCIIE ad3pPOTEHKOB I
CTYIEHM) U CMEeLIeHUs C TOpoacKumMu B cooTHomeHun 1:1 (Len) = 150
Mr/m; BIIKponn ouniiesHou BOOHL (Lex.) = 15 mr/m.

3HayeHUsT KOHCTAHT IIpMHMMAIOTCA u3 ypaBHeHus (40) CHull
2.04.03-85:

fﬂmm-: = 59 mr BlIKponu/(r-4); K] = 24 Mmr/n; Ko = 1,66 mr/m;
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& = 0,158 myr.
Ilo3a mIa W KOHIIEHTPallis PacTBOPEHHOI0 KHCJIOpPOOda [OOJIZKHBI

OIIPEdEeNsATbCSI II0 TEeXHUKO-9KOHOMUYECKMM pacdyeTaM. B pgaHHOM
cily4yae IpaKTU4YeCKM YCTaHOBJIEHHI aj = 2 r/1; Co = 2 Mr/n. BenuuuHa

= paccuuTaHHas 110 ypaBHeHuio (49) CHull 2.04.03-85, coctaBuUT

o= JGEE{LE?{CU . 1 —
Laly + G+ £l 1+ g,
59-15 2 1

- = 13,02
15 2+24 2+166-151+0158" 2 Mr BITKponua(rx4).

[lepuon aspauuu ompenenseTrcsa 10 ypaBHeHuio (48) CHull
2.04.03-85

150-15
f. =il L lall-g1p= =7 4y
e = (b = L) (17200 2(1-0,3)13,02

i = 243@&.

O0BeM a3pOTEHKOB

Wat = qwtatm = 1250°7,4 = 9250 m°
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CTeneHb pPEUUPKYISALUM omnpepensercsa no Qopmymne (52) CHHH
2.04.03-85. B mepBoMm mnpubnuxenHuu npuHuMath i = 100 cMm 3,
KOTOPBIM IMOTOM yTOuHseTcs 1o Tabmn. 41 CHull 2.04.03-85, ucxons u3
Harpy3Kd Ha Uil.

A3pOTEHKH-CMEeCHuTEeJIu C
reHepaTopaMu

2.3. OTHu COOpPYyXKeHUus MIPUMEHSIOTCS OIS O4YMCTKHU
IIPOU3BOMICTBEHHBEIX CTOYHBLIX BOJ CO 3HAYUTEIbHBIMM KOIeOaHUIMU
COCTaBa U pacxola CTOKOB M NPUCYTCTBUU B HUX OMYJIbIUPOBaHHBIX
1 OMOJIOTUYECKH TPYOHOOKHUCIISIEMBIX KOMIIOHEHTOB, HAIIpUMeED, IIPU
O4YUCTKE CTOYHEIX BOL 1 CTylleHU BTOPOU cUCTeMEI KaHanu3anuu [1113.

IIpumep pacuema.

HcxonHble naHHELE: paC‘{eTHBII/I pacxop (C yuyeTOM HEPaBHOMEPHOCTU
IIOCTYIIJIEHUS) qw = 625 M /T-I Len = 300 mr/n; Lgx = 100 mr/m.

3HayeHUs KOHCTAHT ypaBHeHus (49) nmpuBenensl B Tabin. 40 CHwull
2.04.03-85:

-'{}:IILM{ = 59 Mmr BIIKnponmu/(r-4); K; = 24 mr/n; Ko = 1,66 Mr/m;

¢ = 0,158 m/r.

[To paHHBIM TEXHUKO-3KOHOMUYECKOTO pacyeTa WIU OIBITY
3KCIIyaTallui IPUHUMAIOTCSA BEJIMYUHEL CPeqHer NO3kl Uila dimix = 3,9
/11 1 KOHIIEHTPallui PaCTBOPEHHOro Kuciopoda Co = 2Mr/1.

[Inss pacyeTa a’3pPOTEHKOB, MpeJHA3HAYEHHBIX [JII OYKUCTKH
ITPOM3BOINCTBEHHBIX CTOYHLIX BOJI, CTEIIeHb pereHepanuu Ry 3amaeTcs
110 JAaHHBLIM MCCJIedOBAaHUM MJIN II0 ONBITY 3KCIITyaTalluu.

B maHHOM ciy4Yae CTemeHb pereHepalnuu npuHuMmaerca Rr = 0,3
(0O6BEM, 3aHHTbII/I pereHepaTtopoM, coctaBnsaeT 30 %), unoBou nHAOEKC Ij
= 100 cm>/r.
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[To dpopmyne (52) CHull 2.04.03-85 ompemensieTcss Ko3pPUIneHT
PEUUPKYISIINT

B = a, /(1000/ % —a;) = 35/ % - 3,5] = 0,54

CpenHsisi CKOPOCTb OKUCJIEHU S

~' B cucreme a’poOTeHKa C pereHepaTtopoM dimix = 3,5 T/n
onpepnensgerca no ¢opmyne (49) CHull 2.04.03-85, a 3HadYeHHU4
KOHCTAHT 110 Tabs. 40 CHwull 2.04.03-85

f I

58-100- 2 1 _
100-2+24 2+ 166100 1+ 015835 18,3 mr BITKgoms/(rX4).

OO1mu# Iepuo OKUCIIEeHUS IIPpu

A~ =18,3 paccuutkiBaeM 1o popmyne (48) CHull 2.04.03-85

200 =100

L = =4,
" 35(1-0,3)183 -

OO6muit 06beM adpPOTEeHKa U pereHepaTopa

Watm + Wa = qwtatm = 625 4,46 = 2788 M2
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O6muit 06beM aspoTeHKa onpefensaeTcs IR Gopmye
I

Watm = Watm+Wr)/(1 +1 'Rr) =

0.3 ]
~0.3) 2 1952 M3,

= 2785 I[l +

O0beM perenepartopa Wr = 2788-1952 = 836 M.

C yyeToM BeJIMYMHBI IepHOAa a’spalliu CJjiefyeT YTOUYHUTh Harpy3Ky
Ha WJI, a 3aTeM 3Ha4YeHUs HJI0BOro mHAeKca. [To ¢popmyne (53) CHull

2.04.03-85 OHpeJIeHHMli?[Iﬁ?H?[Iﬁﬁg&ﬂi

qi 35 4,46(1-0.3)= 439 mMr/rxcyT.

[To Tabmn. 41 CHHH 2.04.03-85 npu 3TOM 3HAYEHUHU (i OJISI CTOYHBIX
BO% HII3 [; = 74 cM>/r, 94TO OT/IMYAETCS OT paHee npunsartoro Ii = 100

C ydyeTOoM NpOEKTHPOBaHUsS 3HaueHus I; mo ¢gopmyne (52) CHwull
2.04.03-85 yTouHsAETCS BeTUUYKMHA KO3pPUILIMEHTa PEeUPKYIALNN

Ri =

35

1000

74 ] = 0,35.

I[Ins pacyeTa BTOPUYHOTO OTCTOMHHWKA YTOYHSIETCS HO3a uJja B
ad%pPOTEHKE TI0 ClIenylolei popmyne:

- W, Ja;
a; = :I imiy
(35)
[TopcTaBnsiss YHMCeHHbBIe 3HaYeHUs B GopMyny (35), monyuyum
rj PazxeleHe peknaMesl B J0KMEeHTaX M Ha caifre
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i
(2788 3,5)f[1952 +[ - 1]836]
20, = 2,45 1/

['mopaBnyvyecKas Harpy3ka Ha BTOPUYHBIN OTCTOMHUK OIPENesieTCs
o ¢popmye (67) CHull 2.04.03-85 ¢ y4eToM JOIYCTUMOTO BEIHOCA HJjla
13 OTCTOMHUKA 1ocJyie | cTyneHrn OMOJIOTHUYEeCKOM OYUCTKHU

ﬂ!' = 30 wmr/n. IlpuHuMaeTcs  paguajbHBIL  OTCTOMHUK C
K03 duimenToM ncnonbloBauus ooreMa Kss = 0,4, [j1st KOTOPOTO IIpU
rnyOrHe 30HBI OTCTAMBaHUS 3 M THUApPaABIMYEcKass Harpyska OymeT
paBHa:

4504 304
(0170 2 4500088

fosn ~ 4’5K55H.?e:3 "f([:]rl”riaijnj_ﬂ‘uh = = 2339M3 -'lII:ME ' ‘5)

A3SpPOTEHKH-BBITECHHTEJIH C
pereHeparopaMu

2.4. COOpy}KeHHH 9TOTI'0 TUIIA TPUMEHAIOTCSA OJId OYUCTKHU I'OPOOCKHUX
CTOYHBIX BOO H ONMU3KKUX K HUM II0 COCTaBy IIPOMHIIIJIEHHBEIX ITPHU
He3HauYuTeJIbHBIX KoJiIeOaHUSIX B COCTaBe u pacxozge.

Ilpumep pacuema.

HcxopoHble maHHBIE: pACYETHHIM 4aCOBOU pacxXop CTOYHEBEIX BOO W
= 4200 M3/‘-I,' BennunHa bBIIKpomm MCxXomHOM BOOBI Len = 250 wMr/m;
TpeOyemasi BenmuuHa bBIIKponm ouuineHHBIX Bom Lgx = 15 wmr/n
OOIIyCTUMBIU BBIHOC UJIa U3 BTOPUYHBIX OTCTOUHUKOB

73
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I:Ii = 10 mr/n

B Hauane mo ¢popmyne (52) CHull 2.04.03-85 onpenensaTcs CTENeHb
penupkynsaiuu Rj, mpuyeM, B NEepPBOM IPUOIUKEHUMN ITPUHUMAETCS
BenuuuHa Ji = 100 CM3/1". Io3a uma B a’pPOTEHKEe OIpeaesseTcs
ONTUMHUIAIMOHHLIM pacyeToM C Yy4YeToM pPaboThl BTOPUYHBIX
OTCTOMHHUKOB, OPUEHTUPOBOYHO

i

1= 3 mr/m.

Ri =

51000

100 ]= 0,43.

Benuunaa BllKponm BOOBI, IIOCTyHalolleld B Hadajlo a’pOTEHKa-
BBITECHUTENSA Lmix, onpepensercsa no ¢opmyne (51) CHull 2.04.03-85
C y4eToM pa30aBiieHUs HUPKYIALINOHHBIM UJIOM

Ly tLR 250415043
1+& 1+043 ML

[Tepuon npeOLIBAaHUS CTOYHLIX BOO B adPOTEHKE PAaCCUYUTHIBAETCS NO
dbopmyne

I‘mix

2 L. 25 179
P Rt s Aty P iy [
aty Mlﬂ_ilgﬂ xﬁlg 15

e 4.

ITo3a una B pereHepaTope oIpenesseTcsa 3aBUCUMOCThIO (55) CHull
2.04.03-85. B nepBOM npuOIUKEHUN

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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YoenbHast CKOPOCTh OKUCIIEHUS

.-'::}paCC‘{I/ITbIBaeTCH nmo dopmyne (49), roe BenWYMHBI KOHCTAHT U
K03 duimentoB cnemyetr 6path u3 tabn. 40 CHwull 2.04.03-85. [ns
TOPOACKUX CTOYHBIX BOJI

-'{}:IILM{ = 85 mr BlIKponu/(rx4); Ki = 33 mr/n; Ko = 0,626 mr/m;

4 = 0,07 n/r; s = 0,3.
KoHuleHTpauus KHCJIOpoaa u oosa usa onpepnensieTcs

ONTUMMU3AIIMOHHBEIM pacdyeToM. [l pereHepaTtopa IIPUHUMAETCS B
maHHoM cinydae Co = 2 Mr/mi, ar = 6,49 /1,

f I

85152 1 _
152433 2+0625-151+0,0764% 16,6 Mr BITKgom/(r"9).

[TpomomKUTEIbHOCTL OKHMCJIEHUSI 3arpsi3HeHUM PaCCUYUTHIBAETCS II0
dopmyne (54) CHull 2.04.03-85

ty =L, ~L ) Rall-5)p= 2010 =729
043 649(1-03)16,6 a.
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[TpomomXKUTENbHOCT, pereHepanmu una no dopmyne (57) CHull
2.04.03-85

tr = to-tat = 7,29 - 1,55 = 5,74 q.

HpOJIOJI}KI/ITeHBHOCTB Hpe6bIBaHI/I$I B cucremMme A3POTEHK-
pereHepaTrop paCCUUTEIBAETCs 110 (1)0pMy.He

t = (1+Ri)tatotRitr
(36)

[logctaBuB 4YHCJIeHHBIEe 3HadeHus, nonydyuM t = (1+4+0,43)1,55 +
0,43%x5,74 = 4,68 4.

O6BeM aspoTeHKa omnpemensercs no dopmyne (58) CHull 2.04.03-85
Wat = tato(1+Ri)qw = 1,55 (140,43) 4200 = 9309 m°
O6neM perexepartopa - mo popmyne (59) CHull 2.04.03-85
Wr = tr Rigw = 5,74%0,43%4200 = 10366 m°.

II71s1 yTOYHEHUSI UJIOBOTO MHIOEKCA OIpenesisieTCsl CPpegHss Jo3a uia
B CCTEME ad3POTEHK-pereHepaTop 1o ¢gopMmyie

e = [(1+ R)Eyt, + R, )12,
(37)
TI0ofCTaBUB YHCIIEHHLIE 3HAYEHHS, TOTyIuM
aimix = [(1+0,43) 1,55%3 + 0,43%5,74%x6,49]/4,68 = 5,45 r/n.

[To dopmyne (53) CHull 2.04.03-85 ompepensieTcsd Harpy3ka Ha HII
gi, TOe [o3a ujla NPUHUMAETCS PaBHOM BeJIMYUHE dimix, @ IIE€PUOI
aspalluy paBeH IIPOOJIXKUTETPHOCTHY IIPeObIBaHUS B CUCTEME a3POTEHK
- pereHeparTop t:
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| 24(250-15) _
Y545 074,68 Mr X BITKpoms/(TX CYT).

ITo Tabmn. 41 CHull 2.04.03-85 ais uaa ropoaCcKUX CTOYHBIX BO[ IIPU
gi = 355 wmr /(rxcyT), Ji = 76 CM3/P. OTa BeJIW4YMHa OTJIUYAEeTCS OT
npuHATON paHee Ji- = 100 cMm”/r.

[To ¢popmymne (52) CHull 2.04.03-85 ¢ yueToM CKOPPEKTHUPOBAHHOU
BeJIUYUHEL Ji = 76 cM/r YTOYHSAETCSA CTEIIeHb PELUPKYIALIUNA

Ri = 3/

[Ipuumaetrcsa R; = 0,3. OTa BeJIWUYKWHA CYLIECTBEHHO OTINYaeTCs
OT pacCYUTAHHOM B NEepPBOM MNPUOIUIKEHUM, MOITOMY HYXKOAeTCs B
YTOYHEHUHN BEJTUYUHEI Lmix U tqi. [To dopmymne (51) CHull 2.04.03-85

Lmix =

250+15:03 _ 196
1+0,3 MT/71.

TTo popmyne (56) CHull 2.04.03-85

Lgﬁ—lm

“"F a.

[To popmyne (55) CHull 2.04.03-85

g =|——+1|3=5
20,3

[To ¢popmyne (49) CHull 2.04.03-85

r/1m.
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2=

8o 15 2 y 1 _

152432 2+4062515 140,078 15,47 MrxBITKgomm/(r X 9).
[To popmyne (54) CHwull 2.04.03-85
to =

250-14  _
0,3'8(1-0,31547 9,04 u.

ITo popmyne (57) CHull 2.04.03-85
tr =9,04-1,6 = 7,44 4.

[TpOomONMXKUTENTbHOCTL  HpPeOLIBAHUS B CHCTEME Ad9POTEHK-
pereHepatop no ¢opmye (36)

t=(1+0,3)1,6+ 0,3x7,44 = 4,31 4.

O06neM aspoTteHKa 1o ¢opmyne (58) CHull 2.04.03-85

Wat = 1,6(1+0,3)4200 = 8790 M2,
O0neM pereneparopa o popmyne (57) CHull 2.04.03-85

Wr = 7,44%0,3x4200 = 9374 m°.
[anee HeoOxomuMa ITPOBEPKA BEJIMYUHEL dimix 110 popmyie (37)

aimix = [(1+0,3)1,6x3 + 7,44%x0,3%x8]/4,31 = 4,79 r/n,

C y4eToOM KOTOpO# Harpy3ka Ha uj OyIeT paBHa:

qi =

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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240250 -15) _
4,72-0,7-4.31 390 mMr/rxcyT;

BeyinuyrHa Ji mo tabn. 41 CHull 2.04.03-85 paBHa 79 cM/r, 4TO He
CYIIIECTBEHHO OTJIMYaeTCs OT paHee ONpefelleHHOrOo 3Ha4YeHUs 3TOM
BEJIMYUHBI, ¥ JalbHEMNIIIe KOPPEKTUPOBKY PAcyeToOB He TpeOyeTcs.

BTopuyHBEIE OTCTOMHHUKH OIS  a3pPOTEHKOB-BBITECHUTEJIEU C
pereHepaTopamMu paCCYUTHIBalOTCA 1o ¢popmyre (67) CHull 2.04.03-85,
B KOTOPOM 3HA4Y€HUs di U dt COOTBETCTBYIOT II€PBOHAYAJIbHO 3aJJaHHBIM
BeJIMYMHAM, 3HadyeHUe Ji IpPUHUMAEeTCsI Ha OCHOBE IIOCIEOHHUX
KOPPEKTHUPOBOK, B MAHHOM CJly4dae [OJIs pagualibHBIX OTCTOMHUKOB IIPU
Kss = 0,4 n Hset =3M

dssa =

4504 3% 433 _
(D,IITQIBJDJ—U.ULIS 302 1.43 M3/M2‘q.

ASpOTEeHKH-BBITECHHUTEe /I 0e3
pereHepaTrTopoB

2.5. CoopyXeHus 3TOro TUIIAa PEKOMEHOyeTCA IMPUMEHATh O
OYUCTKHU TOPOACKUX M ONMM3KUX K HUM II0 COCTaBy MPOU3BOACTBEHHBIX
cTtouHbIX BoM C BITKponn HE 6omee 150 mr/n, nub6o Ha BTOPOU CTYIEHU
OMOJIOTHYECKOM OYNCTKH.

Ilpumep pacuema.

HcxogHble OaHHBIE: pPaCYETHBIM pacxXxod CTOYHBIX Bom qw = 4200
M3/q, o ropoackux CTOYHBIX BOO BIIKpopm mMcxomHOM BOOBI Len =
150 mr/n; BIlKponm OYMIIEHHBIX BOO Lex = 15 Mr/m;, BBIHOC HJIa H3
BTOPUYHBIX OTCTOMHUKOB

I:I! = 15 mr/m.

B Hauane omnpepenseTcsa CTENeHb PEeLUupKyIanuu Rj, B KOTOPOU
BGJ‘II/I‘II/IH% WJIOBOTO HMHOEKCA B IIE€PBOM IIPUOIMKEHUN NPUHUMAETC Ji
= 100 cm”/r go3a uia B adPOTEHKE -

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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! ycTaHAB/IMBAETCSI B PE3yJIbTAaTe TEXHUKO-S5KOHOMHYECKHUX PACUeTOB.
OpueHTHPOBOYHO

':I!' = 3 mr/n1. ITo popmyite (52) CHull 2.04.03-85

Ri =

5 /(1000 ) _
100 0,25.

[Ins obOecriedeHuss HOPMAJILHOTO yHOaleHWs Hjla W3 BTOPUYHBIX
OTCTOMHUKOB C MJI0OCOCaMHU clenyeT npuHumarth R; = 0,3.

BITlKnonm BOABI, MOCTYyIAOIIeld B HaA4dali0 a3pOTE€HKa-BbITECHUTEJIS
Lmix ¢ yueToM pa30aBieHUs MUPKYJIIIUOHHLIM UJIOM PAaCCUUTHIBAETCS
o ¢popmyne (51) CHwull 2.04.03-85

Lmix =

150+15-03 _
1+0,3 119 me/a.

[lepuon aspanmum omnpegensercsa 1o ypaBHeHuo (50) CHull
2.04.03-85, B KOTOPOM 3HaA4YeHMWSA KOHCTAHT M KO3(QQPHUIIMEHTOB OIS
paccMmaTpuBaemMoro mnpumepa 1mo Tab6in. 40 CHwull 2.04.03-85 mMeroT
clenyolne 3HaUeHU:

f'ﬂmm-: = 85 mr/(rxu), Kj = 33 mr/m; Ko = 0,626 Mr/m;

&= 0,07/r; s = 0,3. IIpu Lex = 15 mr/n koaddunnent Kp = 1,5.
KoHIleHTpallsi KUCJIOpOoHa OIpeaesiaeTCs TEeXHUKO-3KOHOMUYECKUMU
pacyeTaMu C y4eTOM THUIla aspaTopoB. [IpubnuxenHo Co = 2 Mr/m.

80
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1+ g, Lo
fo = ’ Co+ Kl Ly = L) + K, Cpxn 2K =
Aty pmcﬂﬂi(l_gj [( o G:I( mix ex:l i-a Lﬂ.] ¥
- _1HO02 o 062511919 + 33 223l = [15= 2,964
25-2-2(1- 0,3) 15

OOBbeM a’poTeHKa M BBITECHUTENS C yUYETOM PELUPKYISIIUOHHOTO
pacxoma ompenenseTcs o 3apucumMmocTtu (58) CHull 2.04.03-85.

Wat = tatv(1+Ri)qw = 2,96(1+0,3)4200 = 16162 M3,

IIns1 pacdyeTa BTOPUYHOIO OTCTOMHUKA ClIedyeT YTOUHUTh BEIIUYUHY
HWJIOBOTO MHOEKCa IO Harpy3ke Ha HJI, KOTopasd PaCCYUTBHIBAETCS IIO
dopmyne (53) CHull 2.04.03-85, raoe Oisi a3poTeHKa-BHITECHUTENS 0e3
pereHepanuu ucxonHas BenuurHa BIIK paBHa Lmix:

qi =

24(119-15) _
296 2(1-0.3) 421 mr /(T°cyT).

[To Ta6n. 41 CHwull 2.04.03-85 npu qi = 421 mr /(r'cyT) Ji = 83 oMir.

[Ipy HOBOM 3HAYEHWHU HJIOBOTO HMHAEKCA CTENEeHb PELUuPKYISIIUU
yTouHseTcs 1o ¢opmyne (52) CHull 2.04.03-85

Ri = 2/

1000 _

83 ]= 0,1909.

HO 17151 o0eclieueHrss HOPMaJbHOTO yaJIeHus ujla CleayeT NPUHATDL Rj
= 0,3, u, crenoBaTesIbHO, JaJIbHEUIINN pacyeT B KOPPEKTUPOBKE He
Hy2KOaeTCH.

['MgpaBnuuyeckass Harpy3ka (ssqg Ha BTOPUYHBIML OTCTOMHUK
onpegnensgerca no ¢dopmyne (67) CHwull 2.04.03-85, B KOTOpPOM
BEeJIMYWHaA MJIOBOIO HHIOEKCa IIPUHUMAETCs II0Cjie IIoCJIeJHeu
KOPPEKTUPOBKH Ji = 83 CM3/1". Il paguaabHBIX OTCTOMHUKOB C Kss =
0,4,‘ Hset =3 M;
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dssa =

4504:3% 433
{D,I'SB'E}ID'S_D'MH 2 99 1,45 M3/(M2‘q).

CucreMsbl aspaluu

2.6. AspaTopnl [OOJIKHBI oOecreuynBaTh 3aJaHHBIM KHCJIOPOTHEIHN
pexxuM U HeoOXOOMMYI0 MHTEHCHUBHOCTL IIlepeMelllMBaHus B
aspOTEeHKax.

2.7. [THeBMaTUYeCKUE a’paTopkl PacCYUTHIBAIOTCA o
3aBUCUMOCTSM, IIpuBegeHHbIM B 1. 6.157 CHull 2.04.03-85. B
KOHCTPYKLIIMYM MEJIKOIIy3hIpYaThEX adpaTOpoOB MOIYT MIPUMEHSTHCA
bunbTPOCHBIE IIIAaCTUHLI M TPYOBI, CUHTETUYECKUE TKAHU, TOPUCTHIE
IJIQCTUHEL U T.II.

[Ipy HCIONIB30BaHMM MOPHUCTBEIX MaTepHajoB YOEIbHBIM PaCXO[
BO3[yXa Ha eOuHUIly paboudell IMOBEPXHOCTHU a’paTOPOB Jgq,d 3aBUCUT
OT HWHOWBUAyaJIbHBIX CBOMCTB OSTUX MaTepuajioB M Ha3HadaeTCd B
Hpenenax ad = 30-100 m /(M2 4); O QUIBTPOCHBIX HJ‘IaCTI/IH 2]

= 60-80 m /(M2 4), 0iast GUIBTPOCHBIX TPYO Ja,d = 70 - 100 m 3/(m q)
cuuTasg Ha MNOJIOIadb TOPU3OHTAIbHOM IPOEKIUU TPYOBI, MOJIs
cuHTeTUu4YeCcKux TKaHeu (apt. 56007, aprt. 56026) Jad = 50 - 80
M3/(M2't1). [ToTepu Hamopa B (UIBTPOCHBIX MaTepHaliax M TKaHIX
cinenyeT npuHuMaTts 0,7-1 M. CKOpPOCTH BEIXOJa BO3OyXa U3 OTBEPCTUU
obIpyaThx TPYO - 50 m/c.

[Ipy uCHoONIBL30BaHUM a’3paTOpPOB U3 CUHTETUYECKUX TKaHEU WU
TIOPUCTHIX TJIAaCTMAacC Ieyiecoo0pa3Hbl KOHCTPYKIMU B BUME PELIETOK
IIUPUHOU OO 2 M, YTO [I03BOJIIET YBEJIMYUTH IJIOIIAAb I0JIOCH. aspaluu
(otHOmWIEHUE  faz/fat =  0,2-0,3), moBBICUTHL 3PHEKTUBHOCTH
KCIIOJIb30BaHUS U CHU3UTH YOEJIbHEIM PAacXol BO34yXa.

2.8. B aspoTeHKax-CMeCHUTENSX IHEBMaTUUYECKHE a’3paTophl
pacroyaralTcs BOOJIb OOHOM CTEHBI KOpHAOpa PaBHOMEPHO IO BCeH
ux gnuHe. KonnyecTBo PUILTPOCHBIX IIJIaCTUH UK TPYO OIlpenessieTcs
C y4eTOM HeOoOXOOUMOCTH UHTEHCUBHOCTHU aldpalliid U PeKOMEeHOyeMBbIX
3HaYeHuM Jqd. B pereHepatopax a’spaTophl pa3MeNnialTCsd
HepaBHOMEPHO II0 OJIMHE: B IEPBOU ITOJIOBHHE B 2 pa3a 0oJbIlle, 4eM BO
BTOPOM.
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2.9. B aspoTeHKaXx-BEITECHUTENSAX adspaToOpbl pacHojaralTCsd
HEepPaBHOMEPHO B COOTBETCTBUHM CO CHUXKEHHWEM KOHIIEHTpaluu
3arpsi3HEeHUN U CKOPOCTEM OMOXUMMNYECKOTO OKUCIIEHUS.

Ilpumep pacuema.

HcxomHble [aHHBIE: BUI CTOYHBLIX BOJ (HanpuMep, TOPOMCKUE);
pacxom CTOYHBIX Bog qw = 4200 M3/q; conecomepxkaHue Bogel Cs = 3
r/11; BIIKnony UCXOOHOM M OYMINIeHHOM BOObBI Len M Lgx - 150 B 15 M1/,
pacueTHas temneparypa Bogsl Tw - 20 °C.

YoenbHBIN pacxon BO3AyXa (qir, OCYLIECTBIIAETCA IO ¢popmysie (61)
CHuIl 2.04.03-85 pOmst yCIOBHM IIOJTHOM OHMOJIOTMYECKOM OYMCTKU. B
paccMaTpuBaeMOM IIpUMepe yOeIbHBIM pacxop Kuciaopomja qo = 1,1 u
CcpenHsis KOHIEHTpallus KHMCIopoaa B aspoTeHke Cp = 2 Mr/7I.

ITo maHHBEIM pacueTa 00beM aspoTeHKa Waty = 16162 M. [IpuHSB 1O
KOHCTPYKTHUBHBIM COOOpaxkeHusAM OIuHy Kopupgopa [ = 60 M u pabouyio
rnyouny Hqgt = 4 M, oOllas IIMpHUHa a3poTeHKa OyoeT paBHa:

16162
B, =W, iHJ]= T §7u

[TpuHSB IMIUPUHY OJHOTO KOpUAaopa b = 6 M, YMCJI0 KOPUOOPOB OymeT
paBHO: 57

nk =Bat/b= & =11,17.

CnenyeT npuHATh Nk = 12 U COOTBETCTBEHHO HW3MEHUTL U OJIUHY
Kopumopa [
PHAOP 16162

Bat = Nk b=126 =72 M, | = Watv/Hat Bat = 4'?2 =56 M.

B 3aBucumocTtu OT TeMIIePpaTyYPhElI BOIOBI, €€ COJIeCOOEepPXKaHUuA U
FHYGI/IHI:I IIOTPyXKEeHu4d aldpaTopa PaCTBOPHUMOCTDH KHCIJIOPOOa
orpepeiisieTCcsa 3aBUCHUMOCTBIO

83
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B |475-265C
C, =|1+—= —
20,6 335+ T,

roe ha = Hai- hay,‘ Ipu hay = 0,3 M; ha = 4:-0,3 = 3,7 M; TW =20 OC,' Cs
= 3 r/m;

(38)

c. - [1+ 37 ][4?5—26,5-3

2061 335+20 ]= 8,72 Mr/m.

[TpuHSB B IepBOM HPUOIUKEHUU faz/fat = 0,1; mo Tabm. 42 CHull
2.04.03-85 K7 = 1,47 gnsa aspaTtopa u3 GUIbTPOCHHIX TPYO npu hg = 4
M, 1o Tabsn. 43 CHull 2.04.03-85 K2 = 2,52. ITpu 20 °C Ko3pduiieHT
Kr=1.

II71s1 TOPOACKUX CTOYHHBIX BoO KoadduimeHt K3 = 0,85. [IpuBemem
3HaAYEeHUs K03 PUIIMEHTOB K3 o HEKOTOPHIX BHUOB
IIPOU3BOLACTBEHHBIX CTOYHBIX BOJI

N CTOYHHMKH CTOYHBIX BOJI, K3
Llenniono3H0-0yMaKHbIE kombuHaTtel 0,7-0,8
MOJIOYHBIE 3ABOIBL ..uvtvineeeeinneeeeanneeranneeenn 0,8
ITpou3BoacTBa kpadT-6ymaru 0,7

IIepeBooOpabaThIBalOIIINE
TIPOU3BOICTBA uvvenrenrenrenennenseneaneanenseneennn 0,68

ByMmaxkHbIe dabpuku 0,85
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KapToHaxkHbIEe dabpuku 0,53-0,64
dapmMmalieBTUYECKUE 3asomer 0,8-1,6
3aBOOLI CHUHTETHYEeCKOTI' 0 BOJIOKHa 1-1,8

................

II7nst ompeneneHUs WHTEHCHUBHOCTH alspalluM IO OJINHE a’pOTeHKa-
BBITECHUTEJISI CTpouTCs rpaduk uaMmeneHus BI1Kgons BOo BpeMeHu (puc.
13). Ilepuoasl aspanuu O 3agaHHBIX ITPOMEXKYTOYHBIX 3HAUYEHUN Lex
onpepnensioTcsa pacueToM 1Mo dopmyne (50) CHull 2.04.03-85. [laHHBIE
pacyeToB MOJisi YCIIOBUM paccMaTpuUBaeMOro IIpuMepa IIpuBEOeHBl B
Tabm. 8.

+H
N
I: ]E!EIE|F|E

L

¥

!
tat ¥

Puc. 13. 3aBucuMoCTb Lex OT IPOIOIXKHUTEILHOCTH NPEOLIBAHUS B
a’3pPOTEeHKaX-BbITECHHUTEJISIX

Tadonuia 8
Lmix MT/11 119 119 119 119 119
Lex, MT/T1 100 75 50 25 15
r‘j\ PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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taiv. 4 0,44 1,06 1,73 2,53 2,96

Ha rpaduke (cm. puc. 13) uHTepBaja BpeMeEHH, COOTBETCTBYIOIIUUA
MIPOOOJIKUTEIPHOCTHY aspaliiu, IIPU KOTOPOU gocTuraetTcs Lex = 15 mr/
71, DEIUTCS Ha paBHBIE YaCTH (II0 IPUHSATOMY YHCIIy sT4eeK a3pOTeHKa-
BLITECHUTEJISI), HampuMmep Ha 6 dYacrteu. [l mepwomoB aspallid B
KaXXaou s4YelKe C IIOMOIIbI0O MOJIYYEeHHOM KpuBou (cM. puc. 13)
omnpenensaTcsa 3HaueHUusa BIIKponny Ha BXOOe U BHIXOOE U3 A4eeK. ITH
OaHHbIe IpuBEeOeHb B Tab. 9.

Tabnuia 9
Howmep siueiiku
I[TokazaTenb [Tpumeyanus
I II I11 vV A% \%!
Len, Mr/n 119 95 75 56 40 25 ITo puc. 13
Lex, Mr/11 95 75u 56 40 25 14 TO XKe
qdo, MT/MT 0,9 0,9 0,9 0,9 1,0 1,1 -

Len- Lex
qair, 3> | 1,02 | 0,85 | 0,81 | 0,68 | 0,71 | 0,47 :
Jam3/(m?*a) | 6,38 | 5,32 | 506 | 4,25 | 4,43 | 2,95 -
Qc¢air, 1°/4 | 4284 | 3570 | 3402 | 2856 | 2982 | 1974 ;

nd, en. 1,82/2 | 1,52/2 | 1,44/2 | 1,21/1 | 1,27/1 | 0,84/1 -

[Ipumeyanue. [log 4epToil yKasaHO NPUHSATOE YHUCJIO PSANOB (PUIBTPOCHBIX
TPyO.
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Ha ocHoBe maHHBIX Tabmn. 9 mo dopmyne (39) ompemensieTcs
MHTEHCHUBHOCTD a’spalluy B KaxKIOOU SUYehKe

— q;.iﬁﬂﬁjﬂ
i

aiy ,

LJ'IH'

a

(39)

roe (¢qir - YOENbHBIM pacxopd BO3AyXa MO KaXAou S4YEeUKu
onpepnenseTrcsa no gopmyne (61) CHull 2.04.03-85.

71 paccMaTpuBaeMoOro npuMepa KOJIN4YeCTBO siueeK NMPHUHSATO Njg =
6, obI1ast MPOOONIXKUTENIBHOCTh adpallu B COOPYKeHUuu 1o Tab. 8 taiv
= 2,96 4.

KonuyecTBO psOoB ITHEBMATHYECKUX adpaTOpPoOB (Hampumep,
dunpTpOCHBIX TPYO) omnpenensieTrcsa mo popmyie

b
TonTs

ng =
(40)

B paccmaTpuBaemMOM IIpUMepe IIWPUHA KOpPHUOOpa aspOTEHKU
MpuHATa b = 6 M, yOenbHBIHN 2pacxo;l BO3[yXa Ha aj’paTop Oojd
bunpTpoCcHBIX TPYO Jad = 70 M3/(M 4), IJIouagb OQHOT O pf{%a asparopa
Ha 1 M duneTtpocHEX TpyO dy, = 300 mMMm; f¢d = 0,3 m“/M. Pacxop
Bo3ayxa Q¢qir, M~/4, B KaXKIOOU SUYelKe OIpenesseTcs mo ¢gopmye

O = Gy,
(41)

OO6mIuit pacxomd Bo3myxa Ha aspoTeHK Qgir, paBeH cymMme Bcex Q¢qir.
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IIns Oomee TOYHOTO pETYJIMPOBAHUWS IIOJAYu BO3AyXa Ha
BO3OyXOBOJAX KaXK[OW STYEUWKHU CJIeflyeT YCTAaHOBUTH PACXOOOMEpPHI C
3aBUKKAMU UJTU BEHTUIISIMH.

2.10. B aspoTeHKax-BHITECHUTEISIX C pereHepaTtopaMu YyOeIbHBIA
pacxon Bo3myxa ompepensercsa mo ¢gopmyne (61) CHull 2.04.03-85.
KonmyecTBO a’paTOpoOB Ha IIEPBOM IIOJIOBUHE OJIIWHBLI a3pPOTEHKOB U
pereHepaTopoB IIPUHUMAaETCS BOABOe OOJbIlle, YeM Ha OCTaIbHOM OJINHE
Kopumopa.

II71s1 yCIIoBUM paCCMOTPEHHOTrO IIpuMepa B I. 2.9 yOenbHBIU pPacXxon
BO3yXa, paCCYUTaHHBIA Hﬂ@?@Mﬁje (61) CHulI 2.04.03-85, cocTtaBun

Qair =14 252:1-085872-2) 12,22 m3/m3.

OGmmmit pacxon Bo3ayxa Qqir = 12,22:4200 = 51309 m3/4.
Cpeﬂ;HHH HMHTEHCHUBHOCTB adpalluu
Ja = (12,22'4)/3,75 = 13,03 m3/(M>q).

WHTEHCUBHOCTb adpallid Ha [epBOM IIOJIOBUHE a’pOTeHKa u
peresepartopa Ja1 = 1,33Jq, Ha BTOPOU - Ja2 = 1,33Ja/2 = 0,67]4.

[Ipy mupruHe KOpHAopa a’poTeHKa b = 6 M, yOelpHOM pacxome
BO3[yXa Ha a’spaTop B Bumae GUIBTPOCHBIX TPYO Jap = 90 M3/(M2‘{) u
IJIolafy OOHOTro psifa punbTpocHEIX TPyO dy = 300 MM; f¢qg = 0,3
M“/M.

KonudyecTBo psimoB GUIBTPOCHBIX TPyO B TIEPBOM IIOJIOBUHE
A9POTEHKU BLITECHUTEIISI COCTABUJIIO

1330 13313036
S 9003

=392

BO BTOpOfI IIOJIOBHUHE:

Ha‘ﬁ = 3,92/2 = 1,96.
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B maHHOM ciy4Yae clenyeT NPUHSTH Ha MepPBOM MMOJIOBUHE a3pOTEeHKa
M pereHepaTropa 4YHUCIO PsSiAoB (QUIBTPOCHHIX TPyO - 4, Ha BTOPOU
II0JIOBUHE - 2, COOTBETCTBEHHO pPacIpeneInB pacxonsl BO3ayXxa.

2.11. C uenpl0 COKpallleHHWs [OJNHBI BO3OYXOBOAOB KOJIUYECTBO
CTOSIKOB [JI IIOABOHOA BO3OyXa K a’spaTopaM CJeOyeT OTrpPaHUuYUTh
MUHUMAJIbHO BO3MOXKHBIM YMCJIOM, KOTOPOE€ OIpefesisaeTcsa U3
3aJaHHOW HEPaBHOMEPHOCTH paclpenesieHrs BO3ayXa BOOJIb KOpHUAopa
A9pOTEHKaA.

Taonuma 10

Homyctumas
'eomeTpuyeckue
HEePaBHOMEPHOCTD
pasMepsl, MM
nogadu Bo3gyxa, %
MaxkcuMmanbHasa
Ilepenag
yoenbHas
OaBJIEHUS,
5 10 15 IIPOU3BOAUTEILHOCTE,
3 klla
. M°/(MX4)
HapyKHBIY | TOJIIIINHA
ouaMeTp | CTeHKM uHA TpyGH Ha 1
CTOSIK, M
242 29 25 43 53 112 3-10
260 30 29 51 60 115 3-10
288 30 33 56 72 126 3-10

Yucmao CTOSKOB 3aBUCUT OT [OJIUHEI O6CJ’Iy}KI/IBaeMOFO HMH y4YaCTKa

dbunbTpOCHOTO KaHasna, GUILTPOCHON UIU ObIPYATON TPYOHI.

[TapaMeTphl a3pPaTOPOB U3 GUIBTPOCHBIX TPYO mpuBeneHs! B Tab. 10,
13 QUIBTPOCHBIX MJIACTHUH - B Tabn. 11, u3 geipyaThix TPpyO B Tabm. 12.
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Homnyctumas
'eomeTpuueckue
HEePaBHOMEPHOCTD ITOHAYH
pa3Mepr, MM
BO3myxa, %
MaxkcumanbHas
ITepenanm
yaoenbHas
MIPOU3BOIUTEILHOCTD FABIICHH,
5 10 15 |"P A | xla
M°/(MY)
mIWprHa |TTyOuHa
IJIMHA KaHalla Ha 1 cTosk, M
250 100 64 78 88 30 2-10
250 200 120 146 150 30 2-10
Tabnuia 12
HonyctuMas
HepPaBHOMEPHOCTD
l'eoMmeTpuYeCcKUe pa3Mepsl, MM
IMomayy BO3MyXa,
%
MakcumanbHas
ITepenan
yaenbHas
TIPOU3BOOUTENBHOCTD FABIICTHA,
5 | 10 | 15 |FPOMSRRET kITa
YHUCII0 M°/(M“ X 4)
YCJIOBHBIM |HAPY2KHBIN | IMaMeTp |[0TBepCTHi
IPOX0X | OMaMeTp |OTBEPCTUH Ha 1l [uHa TpyGH Ha
TPyOBI
CTOSIK, M
50 60 3 20 13 |15,5]17,2 18 1,5
50 60 3 40 5,7 | 9,6 | 13,6 36,5 1,5
50 60 3 80 2,6 [ 40 | 50 73 1,5
80 88,5 3 40 20 [24,0(26,4 36,5 1,5
r‘j\ PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe 90
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80 88,5 3 80 7 10,7 | 14,0 73,0 1,5

80 88,5 3 120 4,5 | 6,7 | 8,5 110,0 1,5

100 114 3 40 27,3 (34,2 (37,9 36,5 1,5

100 114 3 80 11,3 (17,4 |23,4 73 1,5

100 114 3 120 7,1 | 10,7 | 13,6 110 1,5
ITpumep. OnpenenuTs OCHOBHBIE nmapaMeTphl asparopa
(bunbTpOCHBIM KaHAJI) Mmjss oOecrnmedyeHUs adpallud Kopumopa
aspoTeHKa - cMecutensa pgnouHou 100 ™M, mmpuHOM 9 M C

WHTEHCUBHOCTBIO  aspaluu 10 M3/(M2q) IIph  OONyCKaeMOu
HEepaBHOMEPHOCTH I1ofayu Bo3ayxa 15 %.

I/IHTeHCI/IBHOCTB II0ga4u BOSJIYXB. Ha 1 M OJINHEI KopHnopa
Jé¢a = Jeab = 10°9 = 90 m3/(M?xq).

Yka3zaHHass UWHTEHCUBHOCThb 1npu 1nepemnage 1,5 klIla (HOBHE
IJIAaCTUHBI) MOXKeT ObITh O0ecliedeHa YCTaHOBKOW TpeX IlapajlleIbHBIX
pPSAOOB (PUIBTPOCHBIX KaHAIOB. [I711 HONyCTUMOU HepaBHOMEPHOCTH 15
% npu riayouHe KaHana 100 MM Haxomum u3 Tabn. 11 MakcuMaIbHYIO
OJIUHY aspartopa Ha 1 cTosk - 88 M. CTOSIK IpUCOEOUHEH K CepenuHe
oOcity’kMBaeMoTro UM y4acTka. [nsg xkopumopa pmnuHou 100 ™
noTpebyeTcss TakuM o0pa3oM 2 cTosika. [loydyeHHOe HaHHBIM METOO0M
YMCJIO CTOSIKOB SBJISIETCSI MHHUMAaJIbHO [OOIYCTUMBIM K MOIXKET OBITh
yBEJIUYEHO U3 KOHCTPYKTUBHBIX COOOPaKeHMH.

Cnemyer oOpaTUTh BHHMAaHHWE, 4YTO IIPU OSTOM [OJIKHBI OBITh
IIPEeayCMOTPEHBl  YIPyrue BCTAaBKU Ha TeMIIepaTypPHBIX IIIBax
pe3epByapa a3poTeHKa.

2.12. OpnudTHBIEe a’paTophl. [Ipy HaIWYKWKM U CTOYHBIX BOOAX
3HAYUTEJILHBIX KOJIMYEeCTB KapOOHATHBIX COJIel, CMOJI, JKHUPOB, BSI3KUX
HepTenmpooyKTOB M BOJIOKHUCTBIX BEIIECTB, CIIOCOOHBIX BHI3BAThb
OBICTPYIO KOJIbMATAllMI0 TOP B MEJIKOMY3hIPYaThIX ITHEBMATHUYECKUX
aspaTtopax, lenecoobpa3HO NMpuMeHeHHue 3PIUPTHBIX a’paTopoB. I1o
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S(b(beKTI/IBHOCTI/I OHHU HpI/I6J'II/I}KaIOTCH K Me€XaHNn4Y€eCKHM, HO HEe NMEIOT
CJIOZKHOT' O IITPUBOOA WU HE ITOOBEPZKEHBI 3aCOPEHUIM.

[TpUHIIUIT OeUCTBUS OSPAUGTHBIX a’pPaTOPOB COBMENIAIOT B cebe
CpenHeny3bEIpYaTyIo aspaliuio C IOMOIIBI0 CKATOT0 BO3AyXa B apnudTe
¥ [OOMOJIHUTENIbHYIO a’spalluio IIPU U3JIUBE CTPYU UYepe3 KPOMKY

BomocnuBa (puc. 14). KOHCTPyKIuUs 3TUX a’paToOpoB pa3paboTaHa
BHWU BOJTEO.

e

L]

1w ap

(= I ':' | ! \
i = A
-t

Puc. 14. Cxema 3paudTHOro asparopa

1 - aspamroHHas pelleTka; 2 - HuXKHuM Kouyc aguddy3opa; 3 - Tpyda guddy3opa: 4 -
BepxHUM KoHyc nuddy3opa c rpebeHYaThIM BOIOCIIMBOM; 5 - JTIOTIaTKY; 6 -
BO3IYXOIIPOBO[; 7 - OTIOPHBIE CTOMKU

OpHEeHTUPOBOYHO MHPOU3BOOUTENBLHOCTh IPIUMTHOro asparopa Qm,
KT/4 II0 KHCJIOPOOY OIpPenesisieTcs II0 YPaBHEeHUIO

151 0,47
;E_a i ap Wuls

d 1000

Q. =0,0032754

i ¥

(42)
raoe hp - BbICOTa KPOMKH BOLOOC/IHMBa, PEKOMEHAYeTCs IMpUHUMAaTh hp =
0,45 - 0,5 M; dsp - muameTp TpPyOHI asparopa dsp = (0,6-1) Ba; Hap -
riayOrHa NorpyKeHus asparopa Hyp = 3,5 -4 M.

PacTBopuMocTs Kucnopoaa Cq onipenernsietcs mo popmyre (38).
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ITpumep pacyema. Ons ogbopa 3pNUGTHBIX a’pPaTOPOB IIPUBENEH
rpaduk (puc. 15). OnTuManbHBIE pPeXUM paboThl IPIUPTHHIX
aspaTopoB HabmwomaeTcs pu Jq1 = 10-15 M3/(M x4q)udsp =0,3-1,2Mm.

Q-,-:rh
LU
] L
] a

S P
——— q‘,f.ﬁrf_;:r

Puc. 15. 3aBHCHMOCTH YaeJIBHBIX JHepro3arpartr U NIpou3BOIHUTE/IbHOCTH II0
KHCJIOpOoay OT fTHaMeTpa 3pJIPI(l)THI>IX A9pPaTOpPoOB IIPH PA3IHMYHBIX 3HAYEHHUAX
HMHTEHCHBHOCTH adpaliluu

1-Ja=5:2-Ja=10;3-Ja = 15 M3/(M2x )

HcxoOHbvle OaHHble: TUII COOPYKEHUS - a9POTEHK-CMECUTENb IIePBOU
crynenu. BIIK crtouyHbXx BOm Len = 550 wmr/m; Lex = 137 wmr/m;
pacdeTHHIH pacxon qw = 40000 m>/cyT = 1667 Mg/TI; Iepuoq aspanuu
taim = 3 4; pacTBOpUMOCTh Kuciopoma Cq = 9 Mr/m; KOHILeHTpauus
PacTBOPEHHOTO KHCJIopoma B aspoTeHke Co = 2 MI/1O; MIUPUHA
KOpUIOopa aspoTeHKa b = 9 M.

B manHOM ciiydae npuHAT dsp = 0,1b, T.e. dsp = 0,19 = 0,9 M, Ja1 =
15 MS/(MZX‘{).

O6wbeM aspoTenka Waim = qwtaim = 1667°3 = 4999 m°.

[To puc. 15 mpu Jq1 = 15 M3/(M2><q) IPOU3BOOUTENIBHOCTE II0
KHMCJIOPOAy 3TOT0 THUIIOpa3Mepa aspaTopa IpPUuOIUKEHHO COCTaBUT 65
KI/d.

s omnpepesieHUuss HeoOXOOWMOTO 4YHCJIa J3PIUQPTHBEIX a’paTOPOB
MOXKeT OBITh HCIonb30BaHa popmyna (65) CHull 2.04.03-85
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L —L W -
N, = Gl ; _éfj ot _ 0,9{55[3913;}4999 174 e
K0, —2—2,, 1000 1-07-65 —=]3-1000
C, 9
Cnenyer npuHsaTh Nmgq = 18 en. Ilpu oOiieit pOnmHe KOPUOOPOB

aspotreHka Lqg = Wgim/Hatb = 4999/(4,5%9) = 123 M.

Paccrosuue mMexkny aspartopamu 3 = 123/18 = 6,86 m. Pacxopg
BOo3ayxa (QB1 Ha OOUH a’paTop Opu Jq1 = 15 M3/(M2xq).

QB1. = Ja1 bl1 = 15%9%6,86 = 926 M /a4 = 257 n/c.

OKCHUTEeHKH

2.13. OKCUTEHKH [OpeAcTaBJIsAIOT Cco00¥ KOMOWHUPOBAHHBIE
COOpPYXKEHMS, B KOHCTPYKIHUH KOTOPBIX IIPEOyCMOTPEHH 30HHI
OKUCJIEHUS U WUJIOOTAEeJIeHUsI, cooOIaIuecss MexXay coboll C
IIOMOLIbI0 IIUPKYJIAIUOHHBIX OKOH U IIejied. 30Ha OKMCJIEHUS
o0opynyeTcsl MeXaHWYeCKUM as’paTopoOM, CHCTEMOM aBTOMAaTUYeCKOU
IMOOIUTKY KUCJIOpOZa M CTabuiu3aluyu KHUCIOPOOHOTO pexXuma (puc.
16). OkcuTeHKH paboTaloT B pexkKuMe peakKTopa-cMecutensi. OHU MOTYT
IIPUMEHATHCSI /IS TOJHOM M HENOJIHOM OYHCTKM TOPOACKUX U
IIPON3BOACTBEHHBIX CTOYHBIX BOJ.

-
-
]

i)

[P r
Al
e rr———e e e
=
e

Puc. 16. CxemMma OKCHTEHKa

1 - pe3epByap; 2 - DONYHOTPyKHAas IEePEroponkKa; 3 - KOPIyC 30HEI peaknuy, 4 -
KHCJIOPOMIOIIPOBOI. 5 - MEXaHUYECKHU aspaTop; 6 - CTOsK copoca rasa; 7 - IpuBo[
unockpeba, 8 - KUCIIOPOOHLIN OATYHK; 9 - 30Ha unooraenenus; 10 - pelieTka
unockpeba; 11 - BogocauB BOZOCOOPHOTO I0TKA; 12 - HOHHAS IIUPKYIISIHUOHHAS
menb; 13 - mogBoasAIImMi aiokep; 14 - TUPKYISIAOHHEIE OKHA
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HNuctutyT COI03BOJOKAHAIIIPOEKT pa3paboTai MPOeKTh OKCUTEHKOB
puaMmeTpoM 10, 22 1 30 M, B KOTOPBIX 30HEL OKUCJIEHUS U UJIO0TOEJI€HUSA
paBHBI MeXkAy co00i 1o 06BeEMY.

2.14. TIpu pacyeTe OKCHUTEHKOB OIIPEHensioTCSI HeoO0XomuMbie
00BbEeMBl 30HBI OKMCJIEHHUS U WUJIOOTHOENEeHUs, pa3Mephl TypOWHHI
aspaTopa YacToTa ee BpallleHHsS ¥ MOIIHOCThL IIPUBOIA NMPHU 3agaHHOM
9(pPEeKTUBHOCTHU HCIIOIb30BaHUS KHUCIIOPOaa.

2.15. VcxogHble maHHBIE OJ1 pacyeTa OKCUTEHKOB aHaJIOTUYHEL TEM,
KOTOpHle HEOOXOOMMBI IIPU NPUMEHEHUU adpPOTEHKOB. [ mpuMmepa
paccMOTpUM CjiydaM, IIpPU KOTOPOM pacxof CTOYHBIX BOoO qw = 1667
M3/‘-I,' BIIKpona ucxomuou BoObl Len = 400 mr/n: BIIKpons O4YMILleHHOU
BOOLL Lex = 15 mr/m.

CTouHasi Boma TIIpPe[CTaBJIIeT CO0OM CMeCh IIPOMBIIIJIEHHOW U
OBITOBOM U IIO COCTaBy O/KM3Ka K T'OPOACKOM, IIOSTOMY KHHETHUYECKUe
KOHCTAHTHI MOTYT OBITh B3STH 13 Tabn. 40 CHull 2.04.03-85

/ﬂmﬂ:{ = 85 mr BlIKponu/(rx4); K; = 33 mr/n; Ko = 0,625 mr/m;

& = 0,07 .

[lo3a una ¥ KOHIIEHTpalUus KUCI0POoAa ONpPEHNeIsiioTCsS B pe3yabTaTe
TEXHUKO-9KOHOMUYECKUX PacydeToB. [ OKCUTEHKOB 3THU IapaMeTpPhI
HaXOOsaTCA B CIeOyILIuX npenenax: ai = 5- 12 /1, Co = 6 - 12 Mmr/m.

B maHHOM ciy4dae B IepBOM NPUOJIMKEHUU NIPUHSTO aj = 6 /1, Co =
8 mr/m.

B Haugare onpepnesnsieTcs yaeabHasi CKOPOCTb OKUCIIEHUS 110 hopMyIie
(49) CHull 2.04.03-85
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85158 1
15 8+336+0625-1511+0,076

]= 1 8,25 MF'BHKHOHH/(TXT-I).

[Tepuon mpeObIBaHUSI B 30HE PeakIUU omnpemenseTcs mo ¢opmyre
(48) CHuII 2.04.03-85

taim =

(400 -15)
[18,25(1-0,3)6]= 5,02 u.

CyMMapHBI 00bEM 30H peaKIMu OKCUTEHKOB, M.

Wo = qwtaim = 1667°5,02 = 8368 m°.

[TpuHsaB oKcuTeHKU Do = 22 M, romyouHout Ho = 4,5 M, c o0muM
00bEMOM, PaBHBIM:

DA 2 3
Wo1 = 0,785 “gHo = 0,785%x22%4,5 = 1708 m

IIOJIYyYUM 00BbEM 30HBI peaKIIuu

1708

War = Wo1/2 = 2 =854 wm°

Ilanee paccuyuTaeM AuaMeTp 30HBI peaknuu 1o Gopmye, M:

7
D= | 84 _s;
0785H, 078545 (43)

3aTeM KOJIM4YeCTBO OKCUTEHKOB

no = Wo/ Wq1 = 8368/854 = 9,718 en.
CormnacHo pacyeTaMm ImpuHuMaem no = 10 eq.

2.16. [Ins onpeneneHus CeAUMEHTAIIMOHOM XapaKTEPUCTUKHU HJla 10
¢dopmyne (53) CHull 2.04.03-85 paccuuThiBaeM Harpy3Ky Ha Ul

qi = (400 - 15) 24/6x5,02(1 - 0,3) = 438 Mr'BIIKnonu/(rXcyr).
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ITo tabn. 41 CHull 2.04.03-85 mpu qi = 438 BenmuumHA HIIOBOTO
nHOekca Ji = 85 cM/r. C y4eTOM CHUXKEHUA ero 3a CUeT KUcjiopopna Ji
= 85/1,4 = 60,7 cM/T.

[To Tab6m. 45 CHwull 2.04.03-85 B 3aBUCHMOCTU OT BEJIMYUHEI
rmapameTtpa (ajfi) onpenensieM OOIMYyCTUMYIO TUOPaBIUYECKYI0 Harpy3Ky
Ha MIIOOTHOEeNUTeNb; O difi = 6°60,7 = 364, npu KOTOPOM gms = 1,4
M3/(M2X‘-I).

Heo0OxoguMas 1jioianb UI00TOEIUTEIe OKCUTEHKOB

Fms = qw/ qQms =
1667
14 = 1140 m2.

dakTHYecKas IJIoIlaab UJI00TOEeIuTeIen

Foi = Wo1/2Ho = 1708/(2°4,5) = 1900 m?

YTO 3HAYUTEJILHO ITPEBHIIIaeT HEOOXOOUMYIO BEIUYHUHY, IO3TOMY 03y
1Jla MOXKHO HECKOJIBKO YBEJTUYUTD.

2.17. Bo BTOpOM IpuONIMKEHUMW IIPUHUMAETCS Oo3a uina aj = 8 r/
JI, OCTaJibHble IIapaMeTpPhl OCTaAlTCd HEW3MEHHLIMU U pacyeT
IIOBTOPSIETCS B IIpexXHeHW IiocienoBaTenbHOCTU. [Io dopmymne (49)
CHulII 2.04.03-85

85158 1
15 8+338+062515[1+0078

]16,62 MT /(T X4).
[To ¢popmyne. (48) CHull 2.04.03-85

taim = (400-15)/[8(1-0,3)16,62] = 4,13 4.
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O06beM 30H peakIuu OKCUTEHKOB W, = 1667x%x4,13 = 6895 M3,
KonnuecTBo OKCUTEHKOB no = 6895/854 = 8,07 en. MoxXHO IIPUHATH
no = 8 exn. Ilo popmyne (53) CHull 2.04.03-85

qi = (400-15)24/[8'4,13 (1-0,3)] = 399,5 mr/(rxcyT)/

Ho tabn. 41 CHwull 2.04.03-85 npu ¢qi = 399,5 mr/(rxcyr), Ji =
cMo/T, C y4eToM BIUSHUA Kuciopopga Ji = 80/1,4 = 57 cM°/T, BeMumHa
lg = 8 57 = 456, ipu KoTopoM 1o Tab6n.45 CHull 2.04.03-85 gms = 1
/(M XY)

Heo6xo0 gmMaﬂ IIJIOIIaadb MJIOOTOENIUTEeNIe OKCUTEHKOB Fms = 1667/1
=1667 M

daKkTHUUYecKas IIJIoanb miaootmenurenel F¢ms = 6895/4,5 = 1532
M2, YTO COOTBETCTBYET HEOOXOOUMOU BEITUYNHE.

2.18. [Ipou3BOOUTENBPHOCTh aspaTopa Mo KUCIOPOAy Qma, Kr/4, Ipu
MCIIOJIb30BAHUU TEXHOJIOTUYECKOTO 95 %-HOTO0 KHCJIopoaa
omnpepnensieTcs 0o gopmyne

O = €0, 11000 &, - Ko {[0,174(1 -, )1, |- €, /1000 (44)

roe Cg - KOHIIEHTpaIWs HACHIIIEHUS BOOBI KHUCJIOPOOOM, MTI/1I, B
CTaHOApPTHBIX ycnoBusax 1o ¢gopmyne (38) (B manHOM ciaydae Cq = 10
Mr/n); Kt u K3 - KoappUuIIueHTs, YYUTHIBAIOIIE TeEMIIEPATypPy U COCTaB
CTOYHBIX BOJ, OIlpenessatoTcs mo n. 6.157 CHwull 2.04.03-85.

Hanpumep, npu temneparype Bomel 12 °C Kr = 1+0,02(12 - 20)
= (0,84. [Insa cMecu IIPOMHIIIJIEHHBIX M Topoackux Bom K3 = 0,7.
KoaddummeHT ncmonb30BaHusI KHUCJIOPOOa B OKCUTEHKE NPUHUMAETCS
B IIpegenax

??k = 0,85-0,95.

KoHIIeHTpallusi pPacTBOPEHHOI0 KHCIOpOoJa B 30HE pPeakluu
OoIpefenseTcs TEeXHUKO-9KOHOMHYECKHM pacuyeToM. s OKCHTEHKOB
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onTuMasibHbEle 3HaYeHusa Co = 6-12 mr/n. B garHOM cinyyae Co = 8 mr/

JI.

CkopocCTh moTpebsIeHusT KMCJIOPOoaa pacCYyuThiBaeTcs: ¢ yuetom BITK
WCXOOHOW U OYMILNEHHON BOIBI
OKCHTEHKa I10 popMyIie, Kr/4:

vy =(L, —L_ g, 1000C,

LI gaHHOrOo ciiy4as

Yy

[Tpuuas

??.5: = 0,9; Co = 8 Mmr/1,

= (400 -15) 1667/1000x8 = 80 Kr/u.

U TIPOU3BOOUTEJIBHOCTE OIOHOTO

(45)

Qma = 10x80/1000x0,84x%0,7[0,174(1-0,9)/0,9-8/1000] = 119 Kr/u.

Hcxonss ©3 KOHCTPYKTUBHBIX COOOpaKeHUM, IIPUHUMAETCSI OUaMeTP

TYpOMHBI MeXaHW4YeCcKoro aspaTtopa dq = 2 ™. IlapameTph
MeXaHUYeCKUX adpaToOpPOB IIpUBedeHkbl B Tab. 13.
Tabnuma 13
HuameTp
KonuuectBo| [nmHa | Bricota | YacToTa MOIIHOCTh
TypOouH [TpousBOoOUTENBHOCTH
JIOIIATOK, |JIOMATKW, |JIONaTKY, |BpalleHus, (meTTO),
asparopa, 1 110 KUCIIOpPOny, KI/4
M IIT. MM MM MUH KBT
r‘j\ PazMEWEHNE PEKNaKE] B L0KYMEHTaX W Ha calTe
- 99
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0,5 6 17 14 133 3,33 1,2
0,7 8 20 14 95 7,08 2,4
1,0 12 21 13 67 9,58 3,4
1,5 16 25 14 48 22,91 7,5
2 18 30 15 38 33,33 11,8
2,5 18 37 18 32 52,08 18,1
3 24 35 17 27 77,5 26,5
3,5 24 40 18 24 108,33 38,5
4 24 47 20 22 145,83 52,5
4,5 24 52 22 21 204,16 75
IIna aspatopa Cc dq = 2 ™, paboTawiero Ha BO3[yXe,
IIPOU3BOAUTEJILHOCTh IIO0 KHCJIOpPOAy cocTtaBnsgeT OQm = 33,5 Kr/y,

MOIITHOCTh (HeTTo) Nm = 11,8 kBT, yacToTa BpailieHus nm = 38 MuH L.

[Tockonmbky @Qm aspaTopa HeOocCcTaTO4YHa, CJleAyeT IIOBBICUTH
CKOPOCTBh €r0 BpallleHHWS ¥ COOTBETCTBEHHO YBEJIMYUTH MOIITHOCTH
IIpUBOOA.

HeobOxommMass 4yacToTa BpallleHus no, vuH T, oIrrpenesnsieTcs IIOo

dbopmyne
no = nm'\IQ?ﬂﬂ. 'IIIQI'H
, (46)
T.€.
m PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
) 100
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no =

35, [17
335 2 72 MuH .

MoriHoCTh (HeTTO0) Ha Bany No, KBT, paccuuTeiBaeTcCs 1o popMysie

No =

2 2
Nynying, (47)
OJId paCCMaTpPHUBaAeMOI 0O IIpUMepPa
No = 11,8'722%/382 = 42,3.

MoIIHOCTh ITPpUBOa aspaTopa (6pyTTo) ripu ero KII]I

Miz07
Nop = No/??g = 42,3/0,7 = 60,5 kBT.

HMHTEHCUBHOCTh IEepeMeIlNBaHus  MEeXaHH4YeCKOro  a’paTtopa
OIIeHMBAETCS II0 BeJIWYMHE [OOHHOM CKOPOCTH Jo, M/c, B Hauboiee
yOaJleHHOU TOYKe 30HBl €r0 [eNCTBUS, BeJIMYUHa KOTOPOM [OOJIXKHa
ObITh He MeHee 0,2 M/C U pacCUUTHIBAeTCs 110 popMyTie

H 1.1 B 0,45
Jo=1,217 @aMal? | =2 2

d, d,
roe Hq u Bq - TiyOMHa U IIMPHUHA 30HBI peakTopa.

Il paccMaTpuBaeMoro npuMepa npu Bq = Dr = 15,5 M; Hqg = 4,5 M,
OOHHAas CKOPOCTh OyIeT paBHa:

Jo =

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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1217258 7002

[4,5]1.1 15:5]0,45
2 2} =0,7wm/,

YTO 3HAYUTEJILHO BHIINIE TPpeOyeMou BEeIUYHWHLI, UM, CIeOOBaTEeJIbHO,
repeMeInnBaHue OyneT oOecredeHo.

2.19. Pacxopg KUCIopoaa OmpenensieTcss C Yy4eTOM pacxoga CTOYHBIX
BoA, bBIIKponm HCXOOHOW ¥ OYHMINEHHOU BOABI M 3((HEKTUBHOCTH
KCIIOJIb30BaHUS KHUCJIopoga. BecoBoit pacxon KHUCJIOpona
paccYuThIBaeTCA 0 popMmyie

— (Lﬂé B Le:'r]qﬁ"

o 10007,

IInst paccMaTpUBaeMoOro mpuMepa

_ (400 - 151667

Lo 1000-0% =713 kr/u.

OOBEeMHEBIN pacxoq,

Q¢o= Qo ¥,

rae IJIOTHOCTH 1 M3 KHCIIOPOOa IIPpHU HOPMaJIBHOM OaBJIECHHUH

:}JG =1,43 KF/MB. s ycrnoBuu nipuMmepa Q¢o = 713/1,43 = 498,7 M3/t1.

2.20. TTpu mombope 000pPYymOBaHUS MOXKHO KMCIOJIb30BaTh TEXHHUKO-
9KOHOMHUYECKHE TII0Ka3aTe/lM YCTAaHOBOK pas3feleHuss Bo3myxa (1o
OaHHBIM ['UIPOKUCIIOpPOOa) KOTOPEIE MPpUBEeIeHkb! B Tabm. 14.

2.21. IIpuMeHeHNE OKCUTEHKOB 9KOHOMHYECKU 11eJIeCO00pas3Ho IpHU
IIOJIy4eHUM KHucjaopoma Mo ce0eCTOMMOCTH OT OEeUCTBYIOIIUX
KMCJIIOPOOHBIX II€XOB IIPEONPUSITHUM a30THOU, HePTeXuMHu4deCKOou,
KOKCOXMMHUYECKOHU U APYTUX OTpacjiel IPOMBIIIJIEHHOCTH, a TaKXKe IPHU

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CTPOUTENILCTBE COOCTBEHHBIX KHMCJIOPOOHBIX YCTAHOBOK B COCTaBe
OYUCTHBIX COOPYKEHUH.

DKOHOMHUYECKUU

oT

apdekT

IIPUMEHEHUd
COOCTBEHHBIMU KUCIIOPOOHBIMHM YCTAaHOBKaMMH IIO

OKCHUTEHKOB C

CPaBHEHHUIO C

d3POTEHKaMHu IIPp1M OYHCTKE TOPOACKHX CTOYHBIX BOO BO3PaCTaeT C
ITIOBHIIMIEHKWEM ITPOU3BOOUTEIIEHOCTHU OYMCTHBIX COOpy}KeHHﬁ.

Tadonuiua 14

KomuyecTBo Ce0be
CTouMoCTh Pacxon l'opoBrie
Mapxka 6710k0B B |ITpom3BOAMTENBHOCTD
3 1exa B |3JIeKTPOIHEPTUH | 9KCIITyaTalliOHHEBIE
YCTaHOBKH | yCTAHOBKE, | IO KUCJIOPOAY, M"~/4 KU
T THIC. PYO. THIC. KBT'9 3aTparthl, THIC. PyO.
K-0,15 1 165 134,2 1918 73,38
K-0,4 1 420 275 4631 162,23
K-0,4 1 840 505,2 926,2 308,26
K-1,4 1 1400 632,15 7268 306,33
K-1,4 2 2800 1164,45 14535,4 554
K-5 1 4850 1604,2 24823,5 848,18

IIpumedgaHue. [[poU3BOOUTEIFPHOCTL U CEOECTOMMOCTD MaHbLI IPH HOPMAaJIbHOM
OaBjeHUM Kuciaopopma npu temneparype 20 °C. CopmepzKaHHEe KHCJIOPOLAa HE HUXKE

99,5 %.

OpueHTUPOBOYHLIE BEINYHUHEI 9KOHOMHUYECKOTO 3(pdeKTa OJisa 3TUX
yCJIOBUM IIpUBENEHHI B Tab. 15.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,

Taonuima 15

103



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

I[Tpon3BOAUTENBHOCTD, COOPYKEHMS, THIC. M3/Cy'T 20| 55 | 110 | 180 |360| 620

OroHOMUYEeCKul 3¢ dekT, ThC. pyo. 55|126,7|208,5(381,2(645|970,1

A3PpOTeHKH C (PIOTAITHOHHBIM
HJIOOTdEe/IEeHHUEM OJIsI OYHUCTKH
IMPOU3BOACTBEHHBIX CTOYHBIX BOJI,

2.22. TexHomoruyeckasi CxXeMa OYMCTKU IIPOU3BOLCTBEHHBIX
CTOYHBIX BOO C (JIOTAallMOHHBLIM pa3dejieHHeM HJIIOBOM CMeCH
IIpefgHa3HavYaeTCs OJIsS IOJIHOM, M TITyOOKOM OMOJIOrMYeCKOM OYMCTKH
ITPON3BOICTBEHHBIX CTOYHBIX BO.

PekoMmeHnyeTcss OByXCTelleHHass OYUCTKA, B KOTOPOU Ha I1€PBOU
CTyIIEHW HCIOJIb3yIOTCSI a3pPOTEHKU-CMeCUuTesu, paboralomue C
BBICOKOM [O030M HJla, U palfejieHrue HJI0BOM CMEeCH B HAIOPHBIX
(grmoTaTopax Ha BTOPOU CTyNIEHU - CEKLUMOHWPOBAHHEIE a3pPOTEHKU-
BBITECHUTEJIX U BTOPUYHBIE OTCTOUHUKHN.

CxeMbl C (QIIOTAIIMOHHBEIM pa3dejieHreM HUJIOBOM CMECH MOTYT OBITh
IIPUMEHEHBl IIPU CTPOUTENIBCTBE HOBHIX M TMPU PEKOHCTPYKIIMU
CYIIIECTBYIOIIINX OYUCTHBIX COOPYKEHUM.

[Tpnu IIPOEKTUPOBAHUU 11e1ecoobpa3Ho KCIIOJIb30BaTh
KOMOMHHUPOBaAHHBIE COOPYKeHHUSA as3poTeHKOB I u II cTymeHu, mexny
KOTOPBIMH pacrojiaraeTcs GI0TallMOHHBIN UI00TAENuTeNb (puc. 17).

Puc. 17. CxeMma a’poTeHKa C (IOTAaIIMOHHLIM HIOOT/IEJIUTEJIeM [I/IsI OUHCTKH
IIPOU3BOACTBEHHBIX CTOYHBIX BO/I
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1 - pe3epByap aspoTeHKa; 2 - HeHTPOOeXKHOU Hacoc; 3 - caTtypaTop; 4 -
OpoccenupyloIasi apMaTypa; 5 - GpIoTaluoOHHBIN UI00THENUTENh; 6 - TPYOOIIPOBOL
nopayu Bogwl Ha Il cTyneHs; 7 - BTOPUYHBINM OTCTOMHUK; 8 - COPOC OUUIIEHHOM BOMHL;
9 - asporcHK I ctynenu; 10 - suetiku aspoTeHka Il ctynenu; 11 - aspoTeHK I
cTyneny; 12 - momada UCXOOHOU BoOwl; 13 - pereHepaTop; 14 - momada BO3BPaTHOTO
una; 15 - omopoxxHeHUe droTaTopa.

[I[puMeHeHNE a3pPOTEHKOB C (IOTAIIMOHHLIM HJIOOTOETIEHUEM,
9KOHOMHYECKH Ile1ecoo0pa3Ho MOJisd OYHUCTKU ITPOMU3BOICTBEHHBIX
ctouHbIX Bom C DBIIKpomw ©Oomee 400 wMr/m  OHMOJIOTHYECKH
TPYOHOOKMCIISIEMEIX 3arpsi3HEHHWM CTOYHBIX BOM, [OJIS KOTOPBIX
HeoOXOOUMBIM  IMEepPHOoJ  as’palnuu  IpeBbilaer 16 4.  Ilpu
IIPEeUMYIIeCTBEHHOM pPa3BUTHHM B a’3pPOTEHKaX, TaK Ha3bIBAEMBIX
«BCHYXAIOMIUX>» aKTUBHLIX UJIOB C UJIOBLIM MHOeKcoM 6ojiee 200 CM3/1",
IIPUMEHEHNEe HAIlOPHOM QIoTalluM UHMeeT IIPeuMYyIecTBa Iepe
OTCTaMBaHHEM.

HpI/IMeHeHI/Ie OBYXCTYII€HYATHIX aA3POTEHKOB C (bHOTaLII/IOHHBIM
pa3fgeiieHneM UJIOBON CMeECH ueﬂecoo6pa3Ho OJIsi CTOYHBIX BO[

XUMUYECKOH, HepTeXUMHUYECKOMH, MUKPOOMOIOTHYECKOH,
TUOPOJIM3HOMU, [MOPOXKIKEBOM, MEOUIMHCKOMN, TMUIIEBOM U OPYTUx
oTpacneu IPOMBIIIIIEHHOCTU Ha CTAHIIUSIX 11000

IIPOU3BOOUTEIIBHOCTH. HpI/Iqu 9KOHOMHUYECKaAd 3(1)(1)8KTI/IBHOCTB 9TUX
CXEM IIOBhIIIIAETCHA IIPU YBEIIMYEHNHN ITPOU3BOONTEIIbHOCTHU CTAHIINH.

ITpuHuun deticmeus u cxembvl A3POMEHKO08 C (ps10MAaUUOHHbIM
us0omoesieHuem

2.23. Pa3genenre HanopHOM (oTalliey OCHOBAHO Ha BCIIJILIBAHUU
YacTUI] aKTUBHOTO UJIa BMECTE C MeJIbYallIuMU ITy3bpbKaMM BO3[yXa,
KOTOPLIE BBEIOENISIOTCSI M3 MJIIOBOM CMECH IIOCJie HaCHIIEeHUs ee
BO3[yXOM TIO[l MaBJII€HHUEM.

[IpernMyliecTBa HallOPHOU (pyIoTalvu OJIs pa3fesieHUus UJI0BOU CMeCH
II0 CPaBHEHHIO C OOIIENPUHSTHIM B HACTOSIee BPEMS BTOPUYHBIM
OTCTaMBaHMEM 3aKJII0YaeTCs B TOM, YTO MPOIecC OMOIIOTHUYEeCKOHU
OYMCTKHU UHTEHCUPUITUPYETCS B pe3ynbTaTe YBEJTUYEHU S
OKMCJIUTETbHOM MOIIIHOCTH a3pOTeHKa NIepBOM CTyHeHU KaK 3a CYeT
yBeJIn4YeHus paboyel O03bI Ula, TaK W IIPU YBEIWYEHUU HaArpy3Kd Ha
U B pe3yJibTaTe COKpallleHus BpeMeHU IpeObiBaHUSA BO (oTaTope.
[Tpu 3TOM yMeHbIlIaeTCsI 00bEM COOPYKEHUM [OJid pa3felieHus UIJIOBOU
CMECH M B HUX CO3[al0TCs a3pOOHbIE YCIIOBUS, YTO ITO3BOISET IMOMYYUTH
6ornee r1yO00KYyI0 OUHUCTKY CTOYHBIX BOL.
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3a cyeT yMEHLIIEeHHUS IJIOIIaJH AdPOTEHKOB IEPBOH CTYNEeHU Hu
YBEIUUYEHUS UX OKUCIUTEILHOM MOIITHOCTH 3HAYUTEILHO yJIyYIIaioTCs
YCJIOBMSI adpalli MW CHUXKAEeTCS VOEeJIbHBIM pPacxod BO3OYyXa;
YBEIUUYHUBAETCS aKTUBHOCTH MHKPOOPTaHU3MOB MJjla IIEPBOM CTYIIEHHU B
pe3ynbTaTe Apo0JIeHUs ero B APOCCEJIMPYIOIIeH almapaType.

I gocTUXKEeHUsT MaKCUMaJibHOM 3¢ (PeKTUBHOCTHY Mpollecca mepBas
CTyIIeHb adpOTeHKa 000pyayeTcss pereHepaTopoM aKTUBHOTO WHIIa,
BTOpAas BHIIIOJIHSETCS B BUME STYEUCTOTO pPeaKTopa-BLITECHUTENS C 4-6
cekuusiMu. IlepBasi cTyneHb paboTaeT C BHICOKMMM OO3aMu uia (UIu
00JIbIIION HArpy3KOoM Ha WII), BTOpas - IpegHa3HadeHa OJIs JOOYUCTKU
BOMBI U VIIYYIIEHUSI CEAUMEHTAIIMOHHBIX CBOMCTB aKTUBHOI'O UJIa.

[Tociie BTOPOM CTYIIEHW WIIOBasi CMECh pPa3fensieTcsi B OOLIYHOM
OTCTOMHUKE. A3POTEHK C (PIIOTAIIMOHHBEIM pa3gesjieHHeM HJla COCTOUT
(cM. pumc. 17) wu3 a’palMOHHOTO pe3epByapa, pPas3aeleHHOTro
dbIoTaIMOHHLIM MIOOTOENUTEJIEM Ha [Be CTYIeHH, IepBasl CTYIEeHb
o0opymoBaHa pereHepaTopoM aKTUBHOTO HJla, BTOpas - pa3gesieHa Ha
syeriku. OIOTAIMOHHLIN UIOOTHEIUTEIF 000PYIOBaH HEHTPOOEKHBIM
HACOCOM ¥ 93KEeKTOPOM [JIsi IIOACOCa BO3AyXa, CATypaTOPOM IS
PacTBOPEHUS BO3[yXa U OPOCCEIUPYIOIel apMaTypPOu.

CoopyxkeHue paboTaeT cienymomuM o00pa3oM: HeOoUYHuIleHHas
CTOYHAas XKUOKOCTH IIOCTyIlaeT B MEPBYIO CTYIE€Hb, CMEIIUBAETCHA C
pereHepyupoBaHHEIM QKTUBHBIM WJIOM, BBEIXOOAIIUM U3 SYEUKU U
0CBOOOXKIOAaeTCsd OT OCHOBHOM MacCChl 3arpsi3HEHUM B pe3ynbTaTe
IIPOUCXOMASIINX B TIEPBOM CTYIEHU IIPOLIECCOB COPOLIMU U OKUCIIEHUS.
3aTeM uIoBasi CMech 3abupaeTcs BLICOKOHAIIOPHBIM HAaCOCOM M3 KOHIIa
IIepBOU CTYIIEHU, HaCHIIIlaeTCsd BO3LYXOM B caTypaTOpe U BHIIYCKaeTCs
yepes Opoccenupympliiee YCTPOUCTBO BO (roTanmoHHLIN
UJIOOTHOENUTENIb B KOTOPOM IIPU CHUXKeHuu naBjaeHus c¢ 0,3-0,6 Mlla
OO0 aTMOC(epHOro MPOUCXOOUT MHTEHCUBHOE BCHJILIBAHKWE BO3OYIITHBIX
IIy3LIPHKOB BMECTEe C YaCTULlaMU aKTUBHOTO uja. BeimeJleHHBIU B BUIE
TIeHbl aKTUBHBIN UJI HAIIPaBJISIETCS B pereHepaTop, I'ae copOupoBaHHBIE
3arpsi3HEeHUs OKUCIISIIOTCS IIPU BEICOKOU KOHIIEHTPAalUi aKTUBHOI'O HUJjla
25-30 r/nn. PereHeprpoBaHHEIN UJI CMELIUBAETCA 3aTEM C IIOCTyHalIlen
CTOYHOM KUAKOCTHIO. LUKy moBTOpsieTcs. IIpu paboTe epBo¥ CTYIIEHU
0e3 pereHepatopa IpPEAyCMOTpPEeHa BO3MOXKHOCTL IIOfaY¥ YacCTHU
CTOYHBIX BOJ B TYEUKY.

OcBeTsieHHass BO (OTALMOHHOM HJIOOTAEJNINTEJIe HJIOBasi CMECh C
cogepxkanueM B3Becu 100-300 mr/;m mo TpyOOIIPOBOOY BHIMYCKAETCS
BO BTOPYIO CTYII€Hb ad3POTEHKAa, I'le IIPOUCXOOUT IPOLECC OOOYUCTKU
CTOYHBIX BOI TpPH HOPMAaJIbHOM HArpy3Ke Ha HJ. ASPOTEHK BTOPOU
CTYyIleHU pa3[eJieH IleperopogkaMu C OTBepCcTusiMu Ha 4-6 syeek. Ha
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TocjiegqHe SYeUWKW UJIoBasi CMeChb IIOCTyaeT B OTCTOWHUK.
OuumnieHHass Bofa cOpachiBaeTCsI C YCTAHOBKHU, LMPKYJISAIMOHHBINA MIT
BO3BpAIIlae€TCs B IIEPBYIO STYEUKY BTOPOU CTYIIEHMU.

M30BITOUYHBIM UJI U3 OTCTOMHUKA BTOPOM CTYIEHU HAIpPaBJIETCS Ha
TIEPBYIO CTYIEHDb, TPOXOOUT (QIIOTAIIMOHHBIN UITOOTOENTUTEAIIb U BMECTE
C U30BITOYHBIM MJIOM TEPBOM CTYIIEHU HAIPaBJISETCS B YIJIOTHUTEID,
B KOTOPOM MPOUCXOOUT AajibHEHNIlee CHUXKEHUE BJIaXKHOCTU IIEHBI [0
92-94 %.

OcBeTyieHHass HaguiioBasi BOAa M3 YIUIOTHUTES HANpPaBJIAETCA I10
BO3MOZKHOCTU CaMOTEKOM BO BTOPYIO CTyIEeHb a3pOTEeHKa UM (Kak
BapuaHT) cOpackiBaeTCsI B ITOTOK OCBETIEHHOMN BOMOLI, BBEIXOMSIIEN U3
OTCTOMHUKA BTOPOU cTymneHu. CiegyeT NpenycMOTPETh I10Jadyy 4acTu
HEOUYMIIeHHOM cTo4yHOM KuakKocTu (10 % obiiero pacxopa) B IIEPBBIE
OBe SYEUKU BTOPOU CTYIEHHU.

[Insi mepBOU CTYIIeHW PEKOMEHAYETCS IMPUMEHSTh (I0TAIlMOHHBIN
UJIOOTHOENIUTENh C IUIHHOPUYECKMMHU HacaJkKaMK MW BpaUlalOMIUMCH
BOogopacIipenenurenem (CM. pasn. 4).

2.24. [Insa pacyeTa a3pOTEHKOB C (pIOTAllMOHHBLIM HUJIOOTHOEIEHUEM
HeoOXOOMMbI CJIedyIoIlle HCXOOHBble HaHHBIE: pacXopd CTOYHBIX BO[,
HavaybHadad M KOHedHasd BIIKponm CTOYHBIX BOMO, 3HAYEHMSI KOHCTAHT B
¢dopmyne (42) CHull 2.04.03-85

Jg Li; Ki; Ko;

&,

IHo3a wuna B adpOTEeHKe IIepBOU CTyHeHU U KOHIEeHTpalus
PaCTBOPEHHOI'0 KHCJIOPOAAa [MOOJIXKHEL OIIpedesisiTbCsl Ha OCHOBAHUU
TEXHUKO-3KOHOMHUYECKUX pacuyeToB. OpUEeHTUPOBOYHO OHA MOXKET OBITh
onpepnesnieHa o ¢gopmyne (48) B 3aBUCUMOCTH OT BEIUYUHBI UJIOBOTO
WHIEKCa, I'/7I,

ai, = 1,3/

(0,05+0,001527). (48)
m PazHeleHHe PEKNAKE] B JOKYHMEHTAX M HA CalTe

) 107

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,


http://www.complexdoc.ru/ntd/388838

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

Benmuuuny BIIKponm B BOOe IOCie a3pOTEHKa IepBOM CTymeHU L¢ex
cnenyet npuHuMathk 80-130 mr/m. IIpomonKUTENIBHOCThL IIPEPBIBAHUU
B a9POTEHKE MEPBON U BTOPOM CTYHEHSIX PAaCCUUTHIBAThH IO (popmynam
(48) u (50) CHull 2.04.03-85, ymenbHYH CKOPOCTb OKHCJIEHUS IIO
dopmyne (49) CHull 2.04.03-85 cTeneHb PELUUPKYISIIUU HIa OIS
a%pOTEHKOB BTOpPOU CTyneHu mo ¢opmyne (52) CHull 2.04.03-85
KOHCTAaHTHI IIpoliecca

"I::}]II.E{,' Ki, Ko %1

% p3 Tabm. 40 CHull 2.04.03-85.

KoHneHTpanusa CcOGIOTUPOBAaHHOIO YIUIOTHEHHOTO wHia df I/1,
oInpenessieTcs 0 YPaBHEHUIO

16
‘a+hl;

r.‘If=r.‘I

(49)

r7ie UJIOBLIM MHOEKC ITPUHUMAETCS 10 maHHbIM Tabs1. 41, CHull
2.04.03-85.

Koadpduimentsl «a» u «b» NOPUHUMAIOTCS B 3aBUCUMOCTU OT
MIPOAOJIKUTEJIbHOCTHA YIIJIOTHEHUS CQIOTHUPOBAHHOTO WHJia, KOTOPYIO
cienyeT IpUHUMATH 2-3 4.

Bpewms 0,25 0,5 1 2 3
YIOJIOTHEHUS HIIa,

Koaddumnmenra a 0,019 0,016 0,014 0,012 0,011

..........................
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Koadpdpunuenta ¢ 0,000262 0,000242 0,000218 0,000203 0,000198

...........................

CTeneHb DPEUUPKYISIIUM aKTUBHOTO WUJla Ha IIEPBOM CTYIEHU
oInpefensieTcd B 3aBUCUMOCTHM OT TpebyeMol KOHIeHTpaluu
c(10TUPOBAHHOTO YIUIOTHEHHOTI'O UJIa, df

Re=aMa, -a)
(50)
Harpy3ka 1o TBepmou ¢a3e Ha 3epkano (IoTauuOHHOTO
HUJIOOTOENUTENSA (ss KT/(M“'CyT), IpHU ONTHUMAaJIbHOM yOEJIbHOM pacxofe

pPacTBOPEHHOTO BO3[yXa M KOHIEHTpalUWXW aKTUBHOTO wuia (domr)
omnpepnensieTcs 0o gopmyne

dss = (50 + 1,5J1) 1,4:/(0,005J1 -
0,07), (51)

CyMMapHOe KOJIM4YeCTBO TBepPAoud (as3bl, moaBepraeMou (iaoranuwy,
KT/CyT;

Gﬁ =qwﬂz(1+Rz)

(52)
CyMmMapHas miolans GaoTaluoOHHEIX UII00TAenuTenen Fy, M2,
F b B G.U ffi‘rs:.
(53)
['mpopaBnuuyeckass Harpys3ka qm.i, M3/(M2><‘-I).
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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dm,s = qWw
/24FF. (54)

[IpOmONMXKUTENBHOCTE NpPeOBIBaHUsI BOABL Lszf B OTCTOMHOU 30HE
(HuKe BomopacmpemenuTens) nNpuHuMaeTrcsa pasHou 0,4-0,6 4, BEICOTa
OTCTOMHOM 30HHI OIIpefessieTcsa 1o GpopMmyie Hsyf, M:

Hszf = tszf
am,i. (55)

'myOuHa 30HB yOJIOTHeHUs Hr (BBIIIE BoOmOpacHpeneIuTeNs)
IMpuHUMaeTcs 2-2,5 M. Pa3HOCTb OTMETOK BOOCJIMBOB BOOOCOOPHOIO
1 MeHOCOOPHOTro JIOTKOB (oTalimoHHOro unootrmenutrens 40-50 M,
IIpeaycMaTpPUBaETCs PETYIMPOBKA ITOJIOKEHUS OTMETKH ITeHOCOOPHOTO
JIOTKA.

VK70oH gHa NnMeHOoCOOPHOTro JIOTKa IIpuHHMATh B mpepenax 0,1-0,05.
Hacoc gnsa momayu MI0BOM cMecH Ha (IoTaTOp yCTaHaBIMBAETCS IIO[
3aJIMBOM, THUOPOCTATUYECKHHN HaMIop IIiepel HaCcoCOM [OJIXKeH
IMOAOepPKUBATHCS IIOCTOSTHHBLIM 1M COCTaBNISATH He Oornee 2,5-3 M, 3a60p
BOOBl OCYIIECTBIISIETCS HEMNOCPEeACTBEHHO K13 a’pOTeHKa IIepBOM
CTYTIEHH.

OcTanbHbIe KOHCTPYKTHUBHBIE OCOOEHHOCTH (pJiIoTaTOpa NPUBENEHHl B
rn. 4.

ITpumep pacuema a3pomeHka ¢ psa10mMayuoOHHbIM Us00MOeAuMenem
2.25. VcxomHble gaHHBIE: pacxod CTOYHBIX Bono qw = 40000 M3/Cy'T.

CTouHBIE BOOBI XMMKOMOMHATOB Aa30THOM IIPOMEIIIIEHHOCTH C
BITKnonu UCXO0OHOM M ounuieHHOU Boabsl 500 u 15 mr/m.

ITo Tta6m. 41 CHull 2.04.03-85 unoBeid nHOekc 120 CM3/F.

Ilo3a aKTUBHOTO WHJja dj, T/JI, B ad3pOTEHKE IIepPBOU CTYyIEHU
paccuuTtsiBaeTcsd 1o gopmyie (48)

ai = 1,3/(0,05+0,00152°120) = 5,59.

Kounentpanusa ChHIIOTUPOBAHHOT O uia ar, r/m, opu
IIPOOOJI2KUTENNbHOCTH YIJIOTHEHUA 34 - o opmye (49)

ar=1,6/(0,011+0,000198°120) = 47,75.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CreneHb pellUpKynsanuu 1a Ry - mo gopmyne (50)
Rf=5,59/(47,65 - 5,59) = 0,132.

Harpy3ka 1o TBepmoi ¢a3e Ha 3epKajo (GIJIOTALMOHHOTO
UJIOOTHENUTENS (ssf, KT/M“ CyT, opefesiseTcs 1o ¢gopmyie (51)

qssf = [(60+1,5x120)x1,4]/(0,005x120 - 0,07) = 475.

CyMMapHOe KOJIM4YeCcTBO (prioTupyemou tBepaou ¢as3wsl G, Kr/CyT, IO
bopmyre (52)

G = 40000x5,59(1 +0,132) = 253115.

CyMMapHas IUIolanb (QJIOTAllMOHHBEIX MIIOOTHAEeNnuTesien Ff, M% - TI0

dopmye (23)
Fr=1253115/475 = 532,9.
PamunoHanbHO IPUHATE 4 doTaTopa guamMeTpom 13 M.

['mopaBnuyeckass Harpy3ka Ha QIJI0TaTOPBl (ms, M3/(M2><q), 1o
dopmyre (54)

qgms = 40000/24:532,9 = 3,13.

[Tpu mPOmONMKUTENBHOCTH IIPeOhIBaHUS BOOLI B OTCTOMHOM 30HEe 0,5
4, ee BeIcOTa Hszf, M, 10 dbopmMmyIie (55) cocTaBUT

Hszr=0,5%3,13 = 1,57.
['nyObrHa 30HHI YIJIOTHEHUS IPUHUMAETCS PaBHOU 2,5 M.
BricoTa 30HEBI pacnpenenesus xugkoctu 0,3 M.

I'mopaBnudeckass  TIyOmHa  (QIOTAllMOHHOTO  HJIOOTHEJIUTEJIS
coctaBut 1,57+2,5+0,3 = 4,37 M.
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A3pOTeHKH C (PIOTAIlTHOHHBIM
pa3aejIeHHeM HJIOBOM CMECH [JIsI OYHCTKH
TOPOICKHX CTOYHBIX BOJI,

2.26. [I1s OYMCTKU TOPOACKUX CTOYHBIX BOL B3aMEH BTOPUYHBIX
OTCTOMHUKOB MIPUMEHSIIOTCS a9pOTEHKU C (pmoTarTMOHHBIM
pas3geneHueM UIIOBOM CMECH C OOHOCTYIIEeHYaTOu cXxeMou (IoTallnu.

[IpuMeHeHUEe HANOPHOU (JioTanuu OIS pa3fejieHHus UJIOBOM CMeCHU
IIPUBOAUT K 3HAYUTETbHOMY COKpaIleHNI0 0O0beMa COOPYXKEHUM.

B OmaHHBIX YCJIOBHUSIX BO3MOXKHO IIPUMEHEHHE TOPU30HTAIbHOTO
dnoramuornHOro MmooToenurtesns (puc. 18), KOTOPBIM COBMEIIIAETCS C
A9POTEHKOM OOBIYHOM KOHCTPYKIIMM, OTKyda HJIoBas CMeCh BO
dnotanmMoHHBIN pe3epByap IIOCTyHaeT CaMOTeKOM. Tyma ke uepes
pacrpenenuTenbHYI0 CHUCTEMY BBOJIUTCSI IIpeaBapuTENIbHO
HaCHIIIIeHHAss BO3OyXOM IIO[ OaBiIeHHMeM Boma. Kommnekc (mmy3nIpek
BO3OyXa-pI0OKyjla) aKTUBHOTO HJla IIOOHMMAETCS Ha IIOBEPXHOCTH
¢bmoTarmoHHOTr0 pe3epByapa, 00pa3ys ciioi chIOTHUPOBAHHOTO HJIA.

]
4 i

ey -'il!‘-_'__“‘:.
s S
j .:.:_, i :‘Ll-..i;-l_ -

Puc. 18. CxeMa ropu30HTAJILHOI0 (PJIOTAIIHOHHOT O HIOOTAEICHHUSI

1 - momay4a uIOBOI cMecH; 2 - JIOTOK mJist cOopa cHIOTHPOBAHHOTO Uia; 3 -
CKPeOKOBBIN MEXaHU3M [AJIST yoaleHus: ChIIOTUPOBAHHOIO uiia; 4 - mogBecHas
rmeperopogka; 5 - BOOOCIIUB; 6 - IOTOK OCBETJIEHHOMN BOMIBI; 7 - GIOTAIMOHHBIN

pe3epByap; 8 - pacupenenuTesibHas CUCTEMAa HACHIIIEHHON BO3OyXOM BOMIHI

OcBeT/ieHHasT BOOa OTBOOUTCS M3 HUXKHEH 4YacTu (HIIOTALMOHHOTO
pe3epByapa C TMOMOIIbIO OBIPYATOM TPYOB WMIM dYepe3 3a30p IIof
IIOJBECHOM CTEHKOW dYepe3 pPeryiIupyeMbli BOOOCIMB B KaHall
OCBETJIIEHHOM BOOH, a 3aTeM TII0 TPyOOIpPoOBOAY B KOHTAKTHHIE
pe3epByapHl.

ChrmoTupoBaHHEIE M CKPeOKOM yHanseTcs C IIOBEPXHOCTH
(bIoTAIMOHHOT0 pe3epByapa B JIOTOK, OTKyOa IMPKYIUPYIOIIas YacTh

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 112



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

AKTUBHOTO WMJIa BO3BpAIlAaeTCA B Aad3POTEHK, a Hu30BITOYHAS YaCTh
HaITPaBJIsIeTCS Ha JaJlbHEeHIyo 00paboTKy.

[Ins mony4deHUsT HACHIIIIEHHOM BO3OYXOM BOABI YAaCTh OCBETJIEHHOM
BOOBI IMOOABOOUTCA K Hacocy (puc. 19). C moMoIipi0 Hacoca Bofa IIOf
OaBJIeHHeM IIofaeTCs B HAIOpPHBIM Oak. Tyma ke KOMITPecCOpoM
IIOOBOMUTCS CXKaThIM BO31yX. B HarmopHoM 6ake BO3IyX PAaCTBOPSIETCS B
BOJle ITPAKTUYECKHU [0 MOJTHOTO ee HachlmleHusa. HackhillleHHass BO3OyX0M
BOoma II0 TPYOOITPOBOOY MOOBOOMTCS K pacCIIpeneIMTeIbHON CucTeMe
dnorammuonHOrO pesepsyapa (cMm. puc. 18).

& 550

sy

{ fr !
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Puc. 19. CxeMa y3/ia HaChIIIEHHsI PEIUPKY/ITHPYIOIEeH YaCTH OCBET/IEHHOH
BOOBI

1 - Tpy6ompoBOZI OTBOAA HACHIIIIEHHOM BO3AYXOM BOMHI; 2 - HAIIOPHEIH 6ak; 3 -
KoMmImpeccop; 4, 11 - oOpaTHEIM KIanaH; 5 - BEHTHIIb; 6, 9 - pacxomoMep; 7 -
MaHOMeTD; 8 - 9xkeKTop; 10 - KnanaH perynupyiomuii; 12 - Hacoc; 13 -
IPenoXPaHUTEJIbHEIN KamnaH; 14 - ypoBHeMep; 15 - TpyOOIIPOBO/I OIIOPOXKHEHUST

2.27. OnOoTalMOHHBIN pe3epByap PacCCUYUTHIBAETCSA Ha CyYMMapHBIA
pacxom CTOYHOM BOMbBI, PEHNUPKYIUPYIOMIEr0 Hjla W HaCHIIeHHOU
BO3[yXOM BopObl. Bpemsi mnpeObBaHUS CyMMapHOTO pacxopa
NpuHUMaeTCcsd paBHLIM 40 MUH.

V3en HachimeHus (HamopHBEIM 0akK, HACOC, KOMIIPeccop) u
TPYyOOIIPOBOMALI IOIaYX 1 pacupeneleHUs HAaChIIIIEHHOM BO3MyXOM BOOHI
PacCUMTHIBAIOTCA U3 YCIOBUS o0OeclieueHUs OaBIeHUS HaCHIIEeHUS
0,6-0,9 MlIla, npoOoNXKUTEIbHOCTU HaCHIIIeHUud - 3-4 MUH M pacxoja
HaCBIIIIEHHON BO3OyXOM BOOLI B 3aBUCUMOCTH OT JaBIeHUS U pabouein
mo3bl una (tabn. 16). Pacxom Bo3gyxa cocrtaBnseT 20-30 % pacxopma
HacChIllaeMou Boabl Impu gaBnenuu 0,6-0,9 MIla cOOTBETCTBEHHO.

Taonuima 16
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[aBnenue Pacxop HacheImeHHON BO3AyXoM Bogbl QH B % OT o6beMa HMJI0BOM
HaCHIIIeHNSI, cMmecu Quc IIPU O03€e una aj I/
MIlIa 3 4 5 6 7 8
0,6 12 15 19 23 27 30
0,9 7,5 10 12,5 15 17,5 20

IT puMedaHHue. s IIPOMEXKYTOYHEBIX 3HAYEeHUH OaBJIEHHUS HaCHIIIeHUS pacxon
BOMOEI OIIpeneiisieTCAa HHTepHOHﬂHHeﬁ.

CTerleHb OCBETJIEHUS OYMIIEHHBIX CTOYHBIX BOI 3aBHUCHUT OT
yOEeJIbHOTO pacxXoma BO3AyXa U CJIedoBaTeJIbHO, OT [aBJIeHUA
HacellleHusa. IIlpu ypgenpHOM pacxoge Bo3ayxa 4-6 JI/KT Cyxoro
BellleCTBa uJjla CoOOepzKaHMe B3BEIIIEHHLIX BEIleCTB B OCBETIEHHOUN BOJE
He IIpeBhIIaeT 15 Mr/i; npu ygenbHOM pacxome Bo3ayxa 9-10 j/kr
CyXOro BeIlleCTBa uja - He 6ojiee 5 MTI/JI.

@1oTalilMOHHEBIE pe3€epPByapHl B IIJIaHE MOT'YT OBITh IIPAMOYTOJIBHBIMU,
a IIPH PEKOHCTPYKIHHK CYIIECTBYIOIIINX OTCTOUMHUKOB - KPYTJIBIMH C
PaguaJIbHBIM OIBHU2KE€HHWEM BOIEIL.

KOHCTPYKTHBHBIE MapaMeTpPhl IIPSIMOYTOJIBHBIX  Pe3epPByapoB:
pabouast rmyOuHa 2-4 M, ob1as BeicoTa Ha 0,4-0,5 M GosbIlle TTyOUHHEI.

OTHoIlleHre MUPUHLI K mauHe oT 1:3 mo 1:5. Ilpu mupunHe 6osee 3
M PEKOMEHOYyeTCs yCTaHOBKa ITPOMOJIbHBEIX (HEHECYINNX) IepPeropoaoKk
onsi  obeclieyeHusT PABHOMEPHOTO MOBUXKEHUS BOObI M PabOTH
CKpPeOKOBBIX MEXaHU3MOB.

PaccTtossHue 1on DOOBECHOU IIEPETrOPONKON OIpenesiseTcsa U3
YCJIOBUSI OBUXKEHUS BOOH B 9TOM CEYEHHU CO CKOPOCTBHIO B IIpefesiax
0,8-1,2 m/c.

OOBbeMBl a9POTEHKOB ITPUHUMAIOTCS B COOTBETCTBUM C I1. 6.143 CHuII
2.04.03-85. Ilpu onpepgeneHuy mepuona aspalyvu, YOEJIbHYI0 CKOPOCTb
OKMCJIeHUS HAOJIeXXUT MPUHUMATh 110 Tabn. 17, mo3y aKTUBHOTO HUJIa 110
Tabm. 18.

Taonuima 17
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BITKnomn, YoenbHasi CKopocTh OKucneHus r, MT X BI1Kponyg /(TX4), Ipu go3e

Mr/1 aKTUBHOI'O UJa dj, I'/1
3 4 5 6 7 8

100 19,2 17,3 16,11 14,9 13,7 12,7
150 23,5 21,4 19,7 18,4 17,3 15,9
200 27,6 25,5 24 22,5 21 19,5
300 31,6 29,7 28 26,7 25,2 23,4
400 33,8 32,1 30,7 29,4 27,6 25,9
500 35,2 33,8 33,1 31,3 29,9 28,1

Taonuima 18

BHKHQHH, MF/H
IToka3aTenb
100 150 200 300 400 500
[o3a una a, r/n 3 4 5 6 7 8
CTeneHb PEUPKYIAIIUN 0,11 | 0,16 | 0,20 | 0,25 | 0,30 | 0,36
Pacxon PEIUPKYIIAITMOHHOI'O HJla IIpu KOHIIEHTpalluun

chmorupoBarHoro uiaa 30 r/m MoxkeT OBITh MPUHSAT 110 Tabs. 18.

HepeKaqu aKTHUBHOT O Hujla PEKOMEHOYETCA OCYIIECTBIIATH
3pJ'II/I(bTaMI/I. Iist oripepesieHnd KOJINn4YeCTBa BO3[OYyXa, HGOGXOJII/IMOI"O
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OJIsI TepPeKadyKyd aKTHUBHOTO HJa, OPMEHTHPOBOYHO MOXKHO IIPHUHATH
pacxom Bo3myxa 1 v3/m3 urna.

[IpupocT ua B cxeMe IIOJTHOM OHOJIOTMYECKOM OYUCTKU CJIeLyeT
npuHuMaTh 10 CHully mo aHanoruu ¢ OKCUTEHKaMU.

ITpumep pacuema aspomeka ¢ ga10mauuOHHbIM pa3deseHuem ua1080u
cmecu 015 20pOOCKUX CMOYHbIX 800

2.28. HcxopgHble gaHHBIE: pacxop CTOYHBIX Bog qw = 4160 M3/g;
BIlKnonu HavYanbHOEe U KOHEYHOe Len,ai 200 Mr/m, Lex = 15 wmr/m;
copepKaHKe B3BEIIEeHHBIX BEIIeCTB HadajibHOe U KOHedyHoe 150 u 15
MTI'/JI COOTBETCTBEHHO.

[lepuopn aspaiuu, 4:
tatm = (200-15)/5 (1 - 0,25) 24 = 2,06,
rge IpuHUMAaEeTCs I mo Tabina. 17, u a - mo Tabn. 18.
O0BeM a3pOTEHKOB
Wai =4160%2,06 = 8600 m°.
Pacxon Bo3gyxa Ha aspallmio paccuyurtaem, 1mo ¢gopmymne (61) CHull
2.04.03-85 npu qogh = 1,1 mr/mr, KiKr = 2; np¥u fasp/Fasp = 0,5; K2Kr/

1= 2,52,‘ IIpu hha =4 M, KTKT = ]., K3KKB = 0,85, Ca = 10,8 MT'/H, Co =
2 Mr/m,

G = 11{200-15)
225210851082 MBS,
Pacxop Bo3nyxa Qair = 5,4%x4160 = 22500 M3/q.
WHTEeHCUBHOCTS aspalnuu
Ja = qaHaltair = 5,4%x4/2,06 = 10,5 m>/(M%x ),

YTO BBILIE Jg min.
L[I/IpK}éHEILII/IOHHBIfI pacxon qr = 20 % oT qw (1a61.18); Qr = 4160°0,2 =
832 Mm°/4.
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Pacxon nnoBout cmecu Que = 41604832 = 4992 M3/q.

Pacxonm HaCBHIILIEHHONW BO3OYyXOM OCBETJIEHHOM CTOYHOU BOAB Oy
onpepenseTcs 1o Tabn.16. I1pu aij = 5 r/n u gaBneHuu HacwiueHusa 0,6
MITa Qy = 19 % oT Quc

Qu = 4992x0,19 = 950 M%/q.

Pacxon Qg, M3/4, yepe3 QIoTallMOHHBIN pe3epByap

Qp = 4992 + 950 = 5942.

O6beMm ¢mnoTanuonHoro We, M3, pe3epByapa IIpUd BpeMeHU
nmpebsiBaHusa 40 MUH

Wg = 5942
40
60 = 3960.

Pabouuit 06beM HAMMOPHOTO Oaka MpUHUMAaETCs paBHBIM 50 M3. O6wmuii
00beM coopyxkenuit We, M3, BHOIOrHYeCKOl OYHUCTKHY:

We = 8600 + 3960 + 50 = 12610.

Hacoc nogbupaeTcss Ha IPOU3BOOUTEILHOCTE 950 M3/a Harop 0,6
MITa.

Komnpeccop mombupaeTcs Ha HOPOM3BOAUTENIHRHOCTE 190 M3/q u
maBneHue 0,6 MIla.

VoajieHue U3 CTOYHBIX BOI COeIUHEHUH
a3ora

2,29. IIponecc rny00Koi HUTPpUGDUKAIIUK CTOYHBIX BOM, COOePKalluX
NH4, HEe3aBUCHUMO OT MCXOOHOU KOHIIEHTPAllMM aMMOHHUKWHOTO a30Ta
3¢hHEeKTUBHO NPOTEKaeT B ad3pPOTEeHKaX-CMECHUTEJSIX IIPU COOJIIooeHun
CTPOTO ONpEedeIeHHOr0 BO3pacTa aKTUBHOIO HJla, KOTOPBIA [OJid
PA3IUYHBIX YCIIOBUM MOXKET U3MeHUTHLCS OT 5 o 70 u 6oyee CyT.

[Ipu ocyulecTBIEHUU Tpollecca HUTPUPUKALUM B OTCYTCTBUM HIIU
HeJOoCTaTKe OpraHWYeCKOro cyOcTpaTa [jIsi IOCTPOeHUsT OMoMacChl
HUTPUGULUUPYIOIIUX MHUKPOOPTaHU3MOB TpebyeTcsi MCKYyCCTBEHHas

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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mobOaBKa UCTOUYHMKOB HEOPTaHUYECKOro yriepona B Buge HCO

32 umum CO2 wu3 pacyeta 2 MI-3KB Ha 1 Mr-3KB OKMCJIEHHOTO
aMMOHHUWHOTO a30Ta.

OntuManbHas BeJIMYMHAa pH st HUTPUPULIMPYIOIITHX
MUKPOOPTraHMU3MOB cocTaBisaeT 8,4, onTuManbHas TeMmieparypa 30 °C.
[Tpu Temnepatype MeHee 30 °C HaOmomaeTcss CHUXKEHHE CKOPOCTHU
HuTpudukamuu. [Ipoiecc HUTPUPUKAIIUNA MOIKET OCYIIIECTBISATHCS KakK
B IIPUCYTCTBUY OPTaHUYECKUX BEIIECTB, TaK U B UX oTCyTCcTBUU. Ocoboe
BHMMAaHUE cJlefyeT oOpaTuTh Ha IIPUCYTCTBUE B CTOYHBLIX BOAax
BEIIECTB, TOPMO3SIIUX U TTOJTHOCTHIO WHTUOUPYIOIINX
HUTPU(UKAIIUIO, B YaACTHOCTU CBOOOOHOTO aMMHaKa U TSAXKEIBIX
MeTaJlioB.

15 yomaneHus U3 BOOBI OKUCIIEHHBIX popM a3oTa (NO

2 u NOZ) OoCyIIecTBISIOT OEeHUTPUDUKAIINIO, T.€. BOCCTAHOBIIEHHE
HUTPUTOB M HUTPATOB OO0 MOJIEKYISIPHOTO a30Ta. DTOT IIPOIIECC MOXKET
OBITH peajyM30BaH NPH HAJIMYKWK B BOOE OIPEIeIeHHOTrOo KOJIWYeCTBa

OpraHu4YecKoro cybcTparta, OKHCIISIEMOTO carnpo@UuTHEIMHU
MuKpoopranusMamMu po CO2 wum H20 3a cuer Kuciaopoga
a30TcopepXkalinux COEqUHEHUU. [Tpu OeHUTpupUKaIuu

obecrieynBaeTCsI OYHCTKA CTOYHBIX BOIO  OJHOBPEMEHHO  OT
OMOJIOTUYECKH OKHCJISIEMBIX OpPraHHYeCKHX COeOuHEeHHuH U  OT
coenuHeHui a3zora (NO

2 um NO3Z). HawubGonee 3¢dpdexkTuBHO T1mpolecc aeHUuTpudUKaumum
nportekaetr npu pH = 7-7,5, npu pH Beime 9 u HuXKe 6 mpolecc
3aTOpMaXxKuBaeTCA.

B KauecTBe opraHU4YecKoro cyocTpara B IIpollecce NeHUTPUPUKaAITUU
MOTYT OBITh MCIOJIb30BaHBI JIIOOBIE OHOJIOTUYECKH OKUCIISIEMEIE
OpraHMYecKne coeguHeHus (yriieBombl, CIIUPTH, OpPTaHUYECKUe
KHMCJIOTHI, IPOOYKTHI pacliama OelmKoB, M30OLITOYHBLIM AKTHUBHBIM W U
T.0.). ICTOYHUKOM yTJIEPOOHOTO MHUTAHUS IIPU OYUCTKE CTOUYHBIX BOII
METOOOM HEeHUTPU(DUKAIIMU MOT'YT OBITH HCXOOHBIE HJIHM ITPOIIEINNe
OYNMCTKY B IIEPBUYHHIX OTCTOMHHKAX CTOYHBIE BOOBI, a TaK¥ke
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OpraHocCOoepXKalliue IITPOU3BOOCTBEHHEIE CTOYHEIE BO[IHI,
IIpegIodYTUTEeJIbHO He Ccoepz2XKallue aMMOHUMHHOTO, OPraHU4YEeCKOTro M
0eIKOBOT'0 a30Ta.

HeobOxomguMmoe cooTHomieHue BenuuyuHBI BIIK B CTOYHBIX BOJaxX K
HUTPaATHOMY a30Ty OPUEHTUPOBOYHO paBHO 4:1.

s mpoileccoB HUTPpUPUKAIUM M OEeHUTPUPUKAIUU MOTYT OBITH
HMCIOJIb30BaHbl OOBLIYHBIE COOPYXKEHUS ONOJIOTUYECKONW OYHCTKU:
A9pPOTEHKU U OMOPUIIBTPHI.

[lpy ymameHUUM COeOUHEHUM a30Ta M3 CTOYHBIX BOO MOTYT
MIPUMEHSATHCS Pa3/IUYHBIE CXEMBI OUMCTKM: OJHOCTAAUNHBIE, IBYX WU
TpexcTaguHble. B KaxXOou cxeMe MpoliecC OeHUTPUuPUKAIIUU MOKET
OCYIIECTBJIATbCS B Hauajie, CepeguHe WUJIM KOHIIe COOpPYyXKEeHHUs, C
HCKYCCTBEHHOM [Mmo0aBKOM cyOcTpaTa (HampuMep, MeTaHOJla) UJIM C
HCIIONTb30BaHMEM CyOCTpaTa CTOYHBIX BOM, C IPOBeOEeHHEM IIpollecca
OeHUTpuGUKAIUM B adpPOOHBIX HWIM aHAd’POOHBIX YCIOBUSX, C
OOIIOJTHUTEIbHON PELMPKYJIAUeN UII0BOKM CMECH B Hadalio pe3epByapa
M3 ero KOHIla HUJIM U3 BTOPHUYHOIO OTCTOMHHKA, a TaKXKe N3 OOHOHU
CTyIIeHM B [Opyryioo. Bo Bcex cxemax Ha 3aBeplIaloleld CcTaguu
yCTpauBaloT, KaK ITPaBUJIO, aspaluio HUJIOBOH cMecHu
MIPOAOJIKUTEJILHOCThI0O HEe MeHee 1-2 4 Oisi OTAYBKHM ra3000pa3HOTO
asora u 0Oojiee TJIIyOOKOTO OKUCJIEHWMS aMMOHUWHOIO asoTa. [IJisg
yOaleHus U3 CTOYHBIX BOJ COEQUHEHUU a30Ta BO3MOKHO ITPUMEHEHUE
crienianbHO pa3paboTaHHBIX MOJIT 3TUX IeJjiel COOpPYyXKEeHHU THula
UIVPKYISIIMOHHBIX KaHalIoB, B KOTOPBIX CO3[al0TCSA al3poOHBIE U
aHaspoOHBIE yYaCTKM 3a CYEeT pPacCpefoTOYEeHHOTO PaCIOI0XKEeHUS
TIOBEPXHOCTHBIX MEXaHUUYECKUX a3paTopoB. BO3MOXKHO OCyIIleCTBIEHUE
ITpoliecca B adPOTEHKEe-CMECUTele MPU IIONEePEMEHHOM (IIUKINYHOM)
A9pPHUPOBAHUU U IepeMelllBaHUU UJIOBOM CMECH B TeUeHHEe KOPOTKOIO
BpeMeHu (1-1,5 u) mnpu coOmogeHunM HeoO0XOOMMOro BpeMeHU
npeObIBAHUSA CTOYHOM XKUIOKOCTH B COOPYKEeHUU. [1J1 TepeMenInBaHus
UJIOBOM CMeCH MOTYT OBITh MCHOJIb30BaHHBI JIOIIACTHBIE MeEMIAJIKU C
TOPHU30HTAJILHON UJIM BEPTUKAJILHON OChIO BpallleHUsI, THAPaBINYeCcKOoe
repeMellnBaHUe, a TakKXkKe IlepeMellnBaHue BO3OYyXOM C Majou
MHTEHCUBHOCTHIO, IOJaBAa€MBIM ILIPYATHIMU TPYOaMU UM OTKPHITHIMU
CTOSIKaMHU.

[Ipy OTCYTCTBUHM TOKCHUYHBIX 3arpsi3HeHU#d (0COOEeHHO [y
HUTPUDUKAIINN) MOTYT ITPUMEHSIThCS CEeKIIMOHHUPOBaHHEIE
BLITECHUTENIX C IIOCJIeIOBATE/IbHO PaboTalomuMu a’3pPOOHBIMH U
QHA’pPOOHLIMM CEKIUSIMU U IoJadell B CEKIUN OeHuTpuuraiuu
COOTBETCTBYIOILIETO KOJIMYECTBaA OpraHM4YecKoro cybOcTpaTa HIHN
UCXOOHOMN CTOYHOM KUOKOCTH.
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2.30. AsporeHKU-TapupUKaATOPHl IleJ1eco00pa3Ho IIPUMEHSTh IIPHU
OTCYTCTBUHM B CTOYHBIX BOJaX IOCTOPOHHUX OPraHUYECKHUX IIpUMeCceu
HampuMep, [ApeHaXHBIX BOO  XUOKOCTEU U3  HaAKONUTEJIeU
IIPOU3BOACTBEHHEIX OTXOH0B, comepxkalux NH

+
4. [Ins nompmepzKaHUsi CTaOUIbHOM OYHUCTKU He [OIIYCKAeTCsI CyTOYHOe

n3MeHeHUue KoHleHTparuu N-NH

+
4 B IIOCTyIallIed Xugkoctu 6omee =5 %. [Ipoluecc HUTpUDUKAIIUU

clemyeT OCYUIeCTBNISATh B ad3pOTEHKe-CMEeCUTele IIPU HEeBBICOKOU
CTelleHUu ounucTKU Boabl (2-4 mr N-NH

+
4 OYUINEHHOMU BOIHI).

IIpu pacyeTe IPOILECCOB HUTPU(DPUKAIIMN CTOYHBLIX BOIO HEOOXOOUMO
BHAYajie ONpenesiuTb MUHHMAJILHBIA BO3PAacCT aKTHUBHOTO WA, IIPH
KOTOpoM ofOecnedyuBaeTcs TpeOyeMass OCTaTO4YHas KOHIIEHTpPAIusa
aMMOHUMHOIO a30Ta.

OpHEeHTUPOBOYHO KOHIIEHTPALXI0 HUTPUPUIIMPYIOIIET0 HIa IIpU
TpebyeMoM ero Bo3pacTe CJieoyeT onpenensaTh mo Tabn. 19, B KoTopoi
IIpencTaBIeHbl  [aHHBIE TI0  KOJIUYECTBY  HUTPUDUIINPYIOIINX
MUKPOOPraHu3MoOB (ajs, T/71) TpU KOJIMYECTBE OKHUCJIEHHOTO
aMMOHHUUWHOTO a30Ta (

£Cp) 20 Mr N-NH

+
4 3a 24-yacoBoiu mepuon oO6paboTKu BoAbl Ipu TemiepaTtype 20 °C,

a TakXKe JaHHBIEe 110 IPUPOCTY WJla U YOEeJIbHOU CKOPOCTH OKHUCIIEHUS
aMMOHHUHHOTO a3oTa. Ilpu Apyrux KOJIMYECTBaX OKHUCIIEHHOTO
aMMOHUHHOI'0 a30Ta
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MCh m MTPOOOJIZKUTEJILHOCTA OYUCTKHU t HO3y HUTPUDUIIUPYIONIETO HUila
crenyeT ompenensTh 1o ¢hopmyie

AL

b

£

By = 1,2'&2-5
(56)

MuHUMaIbHOE BpeMsi 00pabOTKM B adPOTEHKE-CMECUTEeJIe CTOYHBIX
BO[, He CoAepzXKalllux opraHudyeckux BelnectB, 10-12 4. BriHOC
HUTPUPUIIMPYIOIETO HJIa W3 BTOPUYHBIX OTCTOMHUKOB [OJIXKEH OBITH
He Oosiee 20 Mr/7, T.e. ero MPUPOCT HOONXKEH OBITh HE MEeHee 3TOu
BEJINYHUHEI, C 1IeJIbI0 COXPaHEHUS HUTPUPUITUPYIOIIETrO Ujla B CUCTEME.

Taonuia 19

IMpupocrt una, mr/
MT
KoHnuentpamnusa
Bospact YoenbHass CKOpPOCTh
N-NH MUKPOOPTaHU3MOB, dis,
una, T, cyT. o/ OKHWCIIEHUS I'n, Mr/(rXd)

+

4
0,17 5 0,017 49,0
0,17 10 0,034 24,5
0,16 15 0,048 17,4
0,138 20 0,055 15,2
0,09 25 0,048 17,4
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0,055 30 0,033 25,2
0,03 35 0,021 39,7
0,02 40 0,016 52,1
0,048 50 0,048 17,4
0,044 60 0,053 15,7
0,018 70 0,025 33,3

[Ins 6onee 3hGHEKTUBHOTO 3aAepzKaHUSA HUTPUGUIIUPYIOIIETOo Huia
1ie1ecoobpa3Ho  pa3MeIlleHrde TOHKOCIOWHBIX OJIOKOB B  KOHIIE
A9POTEHKOB.

CnemyeT OTMETHUTH, YTO BCJIEICTBHE BeChMa MaJiO CKOPOCTHU POCTa
HUTPUGUIUPYIOIINX MUKPOOPTAHHU3MOB CYIIECTBYEeT KPUTHYECKAas
MUHUMAaJbHO BO3MOXKHAsI CyMMapHasi KOHIIEHTPAIlus aMMOHUMHOIO U
opraHm4eckoro a3ota Cnen min B IIOCTyIIalOIlel BOfe, HUXKE KOTOPOMU
OCYIIIeCTBJIEHHE IIpollecca HUTPUDUKAIIMU B adPOTEHKE C 3aJaHHBIM
3¢HEeKTOM  CTAHOBUTCS  ITPAKTUYECKHM  HEBO3MOXHEIM  M3-3a
OorpaHHYeHuii pabOThl BTOPHUUYHBLIX OTCTOMHMKOB IIPKM BO3BpaTe B
HUTPU(PUKATOP HEOOXOOUMOTO KOJIMYEeCTBa HUTPUPUITUPYIOIIEr0 Ua.

MuHuManbHas OONMycTUMast KOHIEHTpanus Cnen min IIPU 3aJaHHOM
Bo3pacTte wujga T B 3aBUCUMOCTHM OT [OIIyCTUMOTO BBIHOCA
HUTPUGULUUPYIOIIETO0 HJIa U3 BTOPUYHBIX OTCTOMHUKOB dt, MI/II,
OIIpPEeeNsieTCs BhIpaKeHUeEM

Cnen min = 0,02 at
T/ais. (57)

Ins obecnedyenusi 3pPeKTUBHON HUTPUPUKAIIMKM aMMOHHUHHOTO
a30Ta IIPU MEHBINNUX HaYaJbHBIX €r0 KOHIIEHTPAIIMSaX IlernecooOpa3Ho
BBOOUTH IOOIIOJIHUTEJILHOE KOJINYEeCTBO HEKOHCepPBaTUBHBIX
JIETKOOKUCIISIEMBIX OPraHUYECKUX BeIleCTB, HallpuMep, MeTaHOoJla UJIx
HEOYHIIeHHON OBLITOBOIM CTOYHOM KUIOKOCTH.
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[Tpouecc HUTPUPUKALIUU CJIEAYET OCYUIECTBISATh IIPU ONITUMAaIbHOM
3HaueHuu pH, paBHoMm 8,4. Ilpu nOpyrux 3HaueHusx pH u 1o xe
TeMIlepaType YOeJIbHbBIe CKOPOCTH CHUXKAaTCA. [IpuBemeM 3HayeHUd
KpH npu pa3snuyHBIX Beru4yrHax pH:

pH... 6 6,5 7 7,5 8 8,4 9

Kpr . . 0,15 0,31 0,5 0,6 0,87 1 1,23

B o6miemM crnydae IIpU pacyeTe alspOTEHKOB C HUTPUPUKAIIMEN
CTOYHBIX BOJI HeoO0XOoOWMO 3HaHWE VIEeJIbHOM CKOpPOCTH poCTa
HUTPUPULIMPYIOIINX MHUKPOOPraHMU3MOB, KOTOopas 3aBuUCHUT OT pH u
TeMIlepaTyphl XKUOKOCTH, KOHIIEHTPAllu¥ PAaCTBOPEHHOI'0 KHUCJIOPOAa B
WJIOBOM CMECH W aMMOHUWHOIO a30Ta B OYMUINEHHOU XKUOKOCTHU, a
TaKXKe OT HaJIu4us TOKCUYHBIX OJI1 HUTPU(PUKAIIMU KOMIIOHEHTOB.

YoenbHasi CKOPOCTb pocTa TapudUKaTOPOB

-"['{?z, cyT'l, omnpegnensieTcs mo gopmyie

fy = K gk K gty NI(KEJFMI (58)

roe KpH - KoopPULIMEeHT, yYUTHIBAIOIIUY BiIUssHue PH;

KT - K03 uiimeHT, yduTHIBAIONIUN BINSHIE TEMIIePAaTyPhl X KUIKOCTH;

CCL 10 15 20 25 30

.......

Kr.............. 0,32 0,56 1,0 1,79 3,2

.......
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Koc - x03(pduimeHT, yUHTHIBAIONIWIN BIHSHHE KOHIIEHTPAIIUU
PacTBOPEHHOT'0 KHCIOPOOa, KOTOPHIHM onpenessieTcs o Gpopmyie

Koc =
Co/(Ko+Co).
(59)

Kc - KOS(I)(l)I/II_[I/IeHT, qu/ITbIBaIOI_T_II/IfI BIIMAHWUE TOKCHUYHBIX KOMIIOHEHTOB;

-"['{M{ - MaKcuMabHas CKOpPOCThH pocTa HUTPUPULIMPYIOIITHX
MHUKPOOPTaHKU3MOB, paBHas 1,77 cyT'1 npu pH = 8,4 u Temnepartype 20
OC,'

Kn - koHCTaHTa nonyHacheineHHsa, Mmr N - NHg/m; N - KoHLIeHTpauusa
AaMMOHHUMHOI'O a30Ta B OYUIIEHHON KUIOKOCTH.

Co - KOHIIEHTPAaIlUs PaCTBOPEHHOTI 0 KUCJIOPOAa B UJIOBOM CMECH, MT/JI;
Ko - KOHCTaHTa IoJIyHacChImeHus, paBHas 2 Mr O2/1.

Kosdpdpunment Ko onpenensiercs mo Gpopmysie

Ko =J/(J +
Ci), (60)
roe Ci - KOHIIeHTpalus UHruouTopa, Mr/m;
J - KOHCTaHTa MOIyHACHIIIEeHIIsI, MI" UHTHOUTOpPa/JI.
MuHMMaIbHBIA BO3PaCT HUTPUPULIUPYIOILIET O Ujla
(=) omnpepnenseTcs 0o gopmyne
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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B=1/g
(61)

YoenbHast CKOPOCTE OKHCIIEHUS OPraHNY€eCKUX BEIIEeCTB 2 mr/(rxg),
ompepnenseTcs 0o gopmyne

0=, +0MITE, 18

(62)
roe Ko - oHepreTudeCKul (PU3HUOJIOTUYECKHUU  KOIPPHUIIMEHT,
MI ' BIIKponu/(rxX4); Kp - ¢usnonorudyeckuii Ko3QOPUIMEeHT PocTa

MUKPOOPTaHU3MOB aKTUBHOTO ua, Mr ' BIIKponu/T;

':"':' - BO3pacT uia, CyT.
IJ1s1 TOPOACKUX CTOYHBIX BO[
K5 = 3,7 Mr'BlIKponn/(rx4); Kp = 864 mr BIIKponn/T.

KonuenTtpanus 6€330IbHOM YaCTH aKTHUBHOTO HJIa di OIpenessieTcs
u3 popmynsl (49) CHull 2.04.03-85, rae A1 TOPOACKUX CTOUYHBIX BOJ

JQII].M{ =70 MT‘BHKHOHH/(FXT{),‘ Ki = 65 MT BHKHOHH/TI,

4 = 0,14 n/r; Ko = 0,625 Mr/7I.

[TpoOomXKUTEILHOCTL ITPEeObIBAHNS CTOUYHBIX BOI B adPOTEHKE tatm C
HUTpUPUKaIell aMMOHUMHOTO a30Ta OIIpeaenseTcs Mo ¢opMyJie

tatm = (Len-Lex)/aif™
’ (63)

125
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Yoenpubii OpupocT akTuBHOro wuina Kg, wMr/(Mr'BIIKnons),
omnpepnensieTcs 1o gopmyne

Kg =41, 7atatm/(Len'Lex)|E':'
(64)

rIe a - KOHIIeHTpallus ujla 10 CyXoMy BeIleCTBy, I'/I.
CyTO4HOE KOJIM4YeCTBO U30BITOYHOTO una G, KI/CyT, COCTaB/IsIeT

G = Kg/(Len-Lex)Q/
1000. (65)

Ilpumep pacuema aspomeHKa-Humpugpukamopa

2.31. HcxopHble maHHBIE: pacxopn CTOYHBIX Boxm Q = 12000 M3/cyT;
cogepKaHKWEe aMMOHMHUHOTO a30Ta B UCXOOHOU Boae Cnen = 150 Mmr/m, B
ouuinieHHOU Bofe Cnex = 3 Mr/n; Temneparypa 20 °C; 3HayeHue pH =

8,4; KOHILIeHTpalus PaCTBOPEHHOT 0 KUCIOPOoOga paBHa 4 Mr/m.

[To d¢opmyne (58) ompemensiercsa yOelnbHasi CKOPOCTh pOCTa
HUTPU(PUKATOPOB

.-'5-{, cyT'l;

M=

Tt 77— -
2+4 2543 0,126.

MuHUMaIbHBIA BO3PaCT Mila Hax0OuM U3 ypaBHeHUd (61)

=) = 1/0,126 = 7,93 cyr.
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[IpuHUMaeTcsa

= =g CyT.

3aTeM omnpepenseM KOHIEHTPaAUWI0 HUTPUDUIUPYIOIIETro uila dis.
[Tpu BO3pacTe uila

H =8 cyT, ais = 0,03 r/n. YoenbHass CKOPOCTh HUTPUDUKAIIUHU 10 TaOIl.
19 cocTtaBurt 34,5 Mmr/(rxu).

ITo d¢opmyne (57) ompemensieTcss MWHHMAIbHO [IONyCTUMas

KOHIIEHTpAallusi aMMOHHMUHOTO a30Ta B IOCTynawinen XKuUOKoCcTu Cnen
min IIPYA 3aJaBaeMOM BBIHOCE HJIa U3 BTOPUYHBIX OTCTOMHUKOB Cij = 20

MT/TI; 2':" 8
Cnen min = 0,02 D,DE =107 MI"/TI,

T.e. MEHbIIIe UCXOOHOM BEeJIMUYUHEI, KOTOopas paBHa 150 mr/m.

OGH.IYIO OO3Yy HJla CIIeOyeT OIIpeneisdTbh NCX0Od N3 MUHKUMAJIBHOT O
Iepuonga aspaliyum Ojid aSPOTeHKOB-CMeCHTeHeﬁ, PaBHOT'O 10 4.

N3 ypaBHeHUd (56) mo3a HUTPUPUIUPYIOIIETO UJjia

din =

120,03 (150 - 3 _
10 0,53 r/m.

O6Bem HUTPUPUKATOPOB 1200010 _

Wn=0Qt24=_ 24 5000 mS.

['uopaBnuyeckas Harpy3ka Ha BTOPUYHEBIE OTCTOMHUKU
onpepnenseTrcsa no gopmyne (67) m. 1.161 CHull 2.04.03-85.

ITpumep pacuema aspomeHKa-Humpugpukamopa 8 npucymcmaeuu
b6uopasnazaeMbvix Op2aHUYECKUX 8el,ecma
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2.32. McxogHble maHHBIE: pacxond CcTO4YHBIX Bom 48000 M3/cyT; BITIK
CTOYHBIX BOO Len = 150 mr/m; aMMOHUHHBINM a30T Cnen = 50 wmr/m;
B ouuieHHOU Bome (Len = 8 mMr/m); KoHueHTpauusa Cnex = 2 MI/I;
TeMnepaTtypa xkugkoctu 20 °C; KOHLIEHTpalus KUCJIOPOoAa B ad9pPOTEHKE
-2 mr/n; pH = 7,8.

XapakTep OpPTraHUYECKUX 3arps3HeHWH aHaJIOTU4YeH TOPOACKUM
CTOYHBIM BOoOaM. 3HAa4YeHMsI KOHCTAHT IIPH OKHUCIEHUUW OPraHHYEeCKHX
BEIIleCTB U 00ecIliedyeHun II1y00KOM HUTPUPUKAITUU:

Ki = 65 mr/m;

-'ﬂmm-: = 70 MT
BIIKnonu/r'y;

Ko = 0,625 mr/m.

& = 0,14 n/q;

[To popmyne (58) HaBOOUM

17

7

l'D,?Bil'l,?? . .
2+2 23+2 0,051 cyr .

MwuHUManbHBEIM BO3pacT uja 1o ¢popmyne (61)
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1/

H =1/0,051 = 19,6 cyr.

YoenbHas CKOPOCTh OKMCJIEHUSI OpraHuYeCcKHux BeIlleCTB
onpepnenseTcs 1o gopmyne (62)

2 =3,7+(864%0,0417)/19,6 = 5,54 M BITKmomm/(rX4).

[To ¢popmyne (49) n. 6.143 CHull 2.04.03-85, 3Hasa

.-'5', HaXOoOUM KOHIIeHTPaIUi0 0€330JIbHOM YaCTU aKTUBHOTO uJa IIPU Lex
= 8 Mr/n

g2 R
8-2+65:2+0,625°8 1+0,l4a,”

554 =770

5,64+5,54'0,14ai = 7,41; ai =

741-554
554014 2 42 r/n.
HpOJZ[OJ'I}KI/ITeTH:HOCTb aSPaI_[I/II/I CTOYHEIX IIO[LO tatm, 4, B a3pOTeHKe-

cMecuTesie ¢ HUTpUuPHUKAIMell aMMOHHUMHOTO a30Ta OIIpPedensieTcs II0
dbopmyne (63)

tatm =

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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150 -8
242:554=10,6.

KoHlleHTpanuuss HUTPUPUIUPYIOIIETO HJja B HJIOBOM CMECH IIpH
Bo3pacTte wuna 19,6 cyTr ompenensieTcsi IO OaHHBIM Tabn. 19 c
HCIIOJIb30BaHHEM (POPMYIIH (56)

ain = 1,2x0,055

50-2

106 = 0,3 r/m.

O611ast KOHIIEHTPalus 6e330JIbHOTO UJjla B UJIOBOM CMEeCHU adpPOTEHKOB
COCTaBJAET din+ai = 2,42+0,3 = 2,72 r/1, ¢ yuetom 30 % 30IbHOCTHU
[03a Uja o CyxOMy BelleCTBy cocTaBuT a = 2,72/0,7 = 3,88 r/m.

YOenvHBIA IPUPOCT U30BITOYHOTO Ujla Kg OIIpenenuTcs o hpopmyie

Kg=

417338 10,6 _
{15[:] _8}19:6 0,62 MT'/(MF‘BHKHOHH)

CyTo4YHOE KOIUYeCTBO U30OLITOYHOTO 1Ia 1o popmye (65),

e 0,62 (150 - &) 45000

= 4226
1000 KT/CYT.
OOBEM a3pPOTEHKOB-UHTPU(MHUKATOPOB
W =
4500010 &
24 =21200 M.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Pacxon momaBaeMoro BO3AyXa pacCUUTHIBaeTcsa mo ¢gopmyne (61),
m. 6.157 CHull 2.04.03-85 ¢ y4eTOM OOIIOJIHUTENIBHOTO CllaraeMoro B
YUCIIUTENIE

1,1(Cen-Cnex)4.6.
Pacuem, deHumpuguxamopa

2.33. B kayecTBe [OeHUTPUPUKATOPOB MOTYT NPHUMEHATHCA Kak
CMECUTENHU, TaK U BHITECHUTENU. [IJIT OCYIIEeCTBIEHUS IIpollecca
OeHUuTpupUKaAlUM B KaueCTBe, UCTOYHUKA yTJiepoda B CTOYHBIE BOOHI
HCKYCCTBEHHO  [00aBJIAIOT  OMOJIOTMYECKM  HEKOHCEPBaTUBHLIE,
OopraHUYecKUe BellleCcTBa (MeTaHOJI, OpTaHUYeCKUEe KUCIIOTH U T.&.) UIHN
HCXOOHBIE CTOUHBIE BOOKI U3 pacueTa 3-6 mr BITK Ha 1 mr N-NO3.

PacueT mpomonKHUTENBPHOCTH IIpollecca B peaKTOpe-CMEeCHUTese
OCyHIeCTBJIATCA 0 popmyne (48) . 6.143 CHull 2.04.03-85.

YoenbHast CKOPOCTh

iy
£, Mr/(r.4), peEUTpUbUKALUN PACCUUTEIBAETCS 110 GOPMYyIIe

o™ = ol o 1
o Lﬁ + L1 ‘Rixﬂfx (66)
[TpOMOIKUATENBHOCTh NPEOLIBAHUSA B CMECHUTEIe, U:
)
T oall-ae”

(67)

B BEITECHUTEJIEe
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Lo 1+ e
fam = (ﬁﬁ‘ﬂﬁ)ﬂﬁﬂalgrﬁ vy

(68)

3HayeHusI KUHETUYECKUX KOHCTAHT IIPUHUMAIOTCYA 110 JaHHBIM TabJI.
20.

Taonuima 20

Bup cy6cTpaTa kdn, mr N-NOZ /n
fip)
-"ﬂmm-:, mr N-NO3/(r g) I:;:Iﬂ’?! n/r
MeTaHo 58,8 40 0,19
JTaHoI 44,9 25 0,17

Bo Bcex cnydasix mocie OeHUTpUupUKalMU Iepel OTCTOMHUKaAMU
HeoOxXoouMa alspalusi uioBod cMecu B TedeHue 0,5-1 4 Oy OTOYyBKHU
rasoobpasHoro a3ora.

IIpumep pacuema deHumpugpukamopa

2.34. VcxogHble JaHHBIE: PacXod CTOYHBIX Bog qw = 48000 M3/cyT;
KOHIIeHTpallusl HUTpaTHOro azota 20 Mr/i; yriepodHBIM cyOcTpaTt -
MEeTaHOJI; KOHIIEHTpallds a30Ta B OUUIIEeHHOU Bome - 9,1 Mr/i; umoBou
uHpgekc - 100 cm”/r, 3ompHOCTD MIa - 0,3.

[IpegenpHass mo3a geHUTpUUIUpyromero una npu Ji = 100 cmS/r
cocTaBJIsieT

a =03-1000/100 =3

/1.
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YnoenbHasi CKOPOCTh B HEHUTPUDUKATOPE

dn
& Mr/(r4), B cMecuree mo dpopmyie (66)

N 91 1

o™ =538 -
40+91 1+019:3

94

E

[TpomonMKUTENbHOCTL NPEeOhIBAHUS B ONeHUTpuUKaTope tatm, U, IO
bopmyne (67)

tatm = (30 - 9,1)/3(1- 0,3)'6,94 = 1,43.
O6neM peakTopa Wgn = 48000°1,43/24 = 2860 M.

I71s1 co3maHust aHa3POOHKIX YCIIOBUY IIepeMeIllnBaHue UJI0BOM CMecHU
B [OeHUTPUPHUKATOPE OCYIIECTBUTh MEXaHWYECKHMH JIOIAaCTHBIMU
MelllaJIKaMU UJIH TUAPABIMNYECKHUM CIIOCOO0M.

eHumpugukamop ¢ ¢pukcupo8aHHoU 3az2py3Kot

2.35. B KayecTBe 3arpys3KM AOIIyCKaeTCs MCIIOIb30BaTh KBapLIEBHIA
IIeCOK, TpaBUM, PYJIOHHYIO IIJIaCTMAacCy, CTEKJIOBOJIOKHO, a TaKiKe
Opyrue maTepuasbl, oOamaloline BHICOKOPA3BUTOM ITOBEPXHOCTBHIO M
CTOMKOCTBIO K OMOJIOTHYECKUM BO3NEHUCTBUSIM.

[Ipu KOHIIEHTpaAllMM a30Ta HUTPATOB B IIOCTYIIAIOIEN BOMe MeHee
50 Mr/m peKOMeHOyeTCs yCTaHaBIWBaATh KapKaCHO-3aCHIITHBIE
OeHUTPUPUKATOPHI; OJII Auanal3oHa KoHIeHTpalui S0<N-NO

2 <100 - rpaBuiiHble HeHUTPUDPUKATOPHL. [IpU comepKaHUU a30Ta
HUTPATOB B uCcxoOHOU Boge 6osiee 100 Mr/m - II€eHOYHBIE U
OeHUTPU(PUKATOPHI C 3arpy3KOH U3 CTEKJIOBOJIOKHA TUIIA «EePII».

Pacuer pmeHuUTpuGUKATOPOB C  (PUKCUPOBAHHOM  3arpy3KoW,
paboTaloIrX B 3aTOIJIEHHOM peXHUMe, IIPOU3BOISATCS 10 hopMyJie

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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1+ 2
el (oL NS o g™ = Pan

e oan dn  _dn
el
e | Foe @ (69)
i d
rae “df - BpeMsi KOHTAkKTa, Y; Cen - KOHLEHTPALMS a30Ta HUTPATOB
B ucxomuou Bome, Mr/m; Cg - KOHIEHTpAllMs a30Ta HUTPATOB B

O4YMIlleHHOU Bomge, Mr/i; Kg - sKCIepuMeHTaJIbHBIN KO3(pDUIIMEHT, 0
Tabsn. 21; Kdn - KoHCTaHTa Muxasnuca-MeHTeH, MI/JI;

':;:Iﬂ'?z - Koa(dduimeHT UHTrUOMPOBAHUS Mpollecca OeHUTPUPUKAITUU
IIpoayKTaMu MeTabou3mMa aKTUBHOTO 1Jla, JI/T;

dn
P - MakCHManbHas VOeNbHas CKOPOCTb BOCCTAQHOBJIEHHS a30Ta,
HUTpaToB, Mr N-NO

2 /(r'4) KOHIIEHTPAIIUS OeHUTPUPUIIUPYIOIIEro uia, I/m.
[Ins meHUTpU@HUKAILIMM C UCIOIb30BAaHUEM B Ka4eCTBe yIJIIepPOOHOTO

CY6CTpaTa METaHOJIa MU 3TAHOJIa 3HA4YE€HMNd KHUHETHYEeCKHMX KOHCTAHT
Kdn:

':;:Idn,

Jn
P YCTaHOBJIEHBI 3KCIIEPUMEHTAJIbHO M OnpenesnsatoTcs mo tabm. 20 u
21.

Taonuma 21
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KoHCcTpykumsa |OKcnepuMeHTanbHBIM | KOHCTpyKIMSA |OKClIepuMeHTalIbHBIN
oDeHutpudukaropa| Koabduuuent KJg |meHutpudukartopa| KoabduuueHt Kd

KapkacHo- 0,89 'paBUMHBIN 0,83
3aCBITHOM

I[TneHOYHEIH 0,81

[Ho3a [OeHUTPUPULUPYIOIIETO Hjla B COOPYXKEHHUU 3aBUCHUT OT
KOHIIEHTpAIlMd a30Ta HUTPATOB B HCXOOHOW BOIe U HGOGXOJIHMO‘LEL
CTeNeHU OYUCTKMU. [IJIT pacyeTOB MIPUHUMAIOTCS CpeOHue 3HaUYeHU ar
B COOTBETCTBUU C JAHHBIMU Ta0OII. 22.

Taonuma 22

CpenHssa KOHIEHTPAaUs HeHUTPUGULNPYIOIIEro uia, r/
KOHIeHTpAIHS a30Ta J1. IPpY KOHILIEHTPAIMX a30Ta HUTPATOB B OUUILIEHHOM
. BOIe, MI'/1
HUTPATOB B UCXOMHOM
BOOE MT/MI
10 20 30 40 50
50 1,0 2,0 2,5 3,5 -
100 1,5 2,5 3,5 5,0 7,5
200 2,0 3,5 5,5 7,5 10,0
300 2,5 4,0 6,0 9,0 14,0
400 3,0 5,0 7,0 14,0 20,0

O6beM pabouelt YacTU COOPYKEHHSsI, 3alI0OJTHEHHOTO 3arpy3KoM,
IIOACYUTHIBAETCS KaK IIPOU3BEeIeHNe
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F il

(70)

e qw - pacxol HUTPaTCOAepKallluX CTOYHBIX BO[I, MO/a.

PacueTHrle mDapamMeTpsl
3arpys3Koii cienyeT IpuHUMAaTh 1o Tabi. 23.

Perenepanuino 3arpysku
OEeHUTPU(MUKATOPOB  CIEeOyeT
WCXOOHOU UJIU OYUIIIEHHOU BOOHEL.

KapKaCHO-3aCHIITHOTO H

OCYIIECTBJIAITH  0OpPaTHBIM

OEeHUTPUPUKATOPOB C (PUKCHUPOBAHHOU

rPaBUNHOTO
TOKOM

Taonuima 23

I[TapameTpsl PUKCUPOBAHHOU
3arpy3kKu
PaccTtosaue |[MHTEHCHUBHOCTH
BeicoTa Iy
OenutpudukaTop CHHOSL. M MeXOy IIPOMEIBKH, 11/
rpaHyJIOMeTpHUYecKas ’ psamamMu, MM MZ.C)
MaTepuan XapakKTepucTuka, d
MM
KapkacHo- KBapieBeiid 0,8-1 0,8-1 - HapacTtanue
3aCBITHOM TIeCOK UHTEHCUBHOCTHU
oo 8
'paBui 16-32 1,5-2
['paBUHBIN ['paBuu 40-60 He - 13
MeHee
4
r‘j\ PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe
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I1meHOYHEBIN PynounHunie - To xxe |BepTukanbHEIE
[1JIaCTMacCCOBBIE psAOEL Yepes
MaTepHasbl 40-60 MM
C 3arpy3kou u3 |[CTeKJI0BOJIOKHO - - BepTukanbHbie
CTEKJIOBOJIOKHA pAOEL Yepes
50-70 MM

Ilpumep pacuema deHumpugpukamopa ¢ pukKCcupo8aHHOU 3az2py3Kou

2.36. HMcxomHble OaHHBIE: PACXOO CTOYHEIX BOn, qw = 200 M3/q;
KOHILIEHTpallMsg a30Ta: HUTPATOB B IIoCTymamwmien Bome - 300 mr/m;
YIIIEePOOHBIM CyOCTpaT - 9TAHOJ; KOHIIEHTpAIllMs a30Ta HUTPATOB B
ouynmieHHONU Boge - 10-Mr/m; KOHCTPYKLUUS OeHUTpuduKaropa - C
3arpy3KOoHu U3 CTEKJIOBOJIOKHA.

an
BpeMsa KOHTaKTa CTOYHBIX BO[ 1f-:i;l“,q, C 3arpy3Kou OmpemensieTcs II0
dbopmyne (69)

P
far _
30071+017°25 _

300-10+0,6'25 In
0] 44325 44

dn
O6beM 3arpy3ku Waf = 200x4,4 = 880 M.

VaoajieHue U3 CTOYHBIX BOI COeIUHEHUH
dochopa

2.37. OpgHUM #3 TIPUEMOB TIpPenylnpexXaeHusT 3SBTPODUPOBAHUSA
BOOHBLIX OOBLEKTOB SIBJIIETCS yHaJIeHWE M3 OYMIIEHHBIX CTOYHHIX BOJ
docdopa. B npoiiecce 0OBIYHON OMOTOTUYECKOM OYNCTKU COEOUHEHUS
dochopa ymansiorcs He MNOMHOCTHIO. Bbraromapsi OakKTepualbHOMY
BO3melcTBUIO mosrdocdaTh npeBpaiaioTcs B optodocdatel. Ecnu B
HEOUYHUIIeHHBIX MCXOOHBIX TOPOICKHUX CTOYHBIX BOJAxX IPHUMEPHO OBE
TpeTu oO0Iero copepxkaHus ¢ocdopa OOYCIOBIEHO IPUCYTCTBUEM
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nmonugochaTtoB, a omHa TpeTb opTodochaToB, B OHUOJIOTHUYECKH
OYHUINEHHBIX CTOYHBIX BOIaX UMEEeT MeCcTO oOpaTHOEe COOTHOIIEeHHe.

s ymajmeHuss U3 CTOYHBIX BOM coemmHeHUU (ocdopa NPUMEHSIOT
peareHTHYI0 00paboOTKYy, B IIpollecce KOTOPOM CHUXKEHUE COmepKaHUS
optodocdhaToB MTPOUCXOIUT B pe3ynbTaTe XUMHUYECKOTO
B3aMMOIEMCTBUS BBOOUMOTO peareHTa ¢ noHamu PO

=
4 Cc oOpa3oBaHUEM HEepPaCTBOPUMBLIX COeOUHEHUM, BhIMTaHaloOlIUX, B
ocalloK, U B pe3yJbTaTe copOuuu, coeguHeHud Qocdopa XIonbamMu

TUOPOKCHUOOB METaJIJIOB.

B KauecTBe peareHTOB MOTYT OBITH MCIIOJIb30BaHBI TPAAULIMOHHBIE
MUHEepPabHEIE KOaryJsgHTHI, IpUMEHsIEMbIE B IpakKTUKe
BOIOIIOOTOTOBKU: CEPHOKMCIIOE  IKeJie30 Fe3+, CEPHOKMCIIBIA
aJIIOMUHUU, KEJIEe3HbIN Kynopoc. MOXKHO TakKKe HCIO0JIb30BaTh OTXOAbI
IIPOXU3BOACTB, COmepKalllie COIn Fe2+, Fe3* u A13+, He TOKCUYHBIE OJIs
OMOIOTUYECKOI0 IIpoIlecca.

HMHorma B KayeCTBe peareHTa NpPUMEHsIeTCs M3BeCTh. OOHAKO u3-
3a HeoOXOOMMOCTH MOBHIIIEHHUsT BenuuyuHBl PH Bomel mo 11 wm
IIOCIeAyIollled HeWTpalu3aluM OYMILEHHBIX CTOYHBIX BOM, a TakKXKe
BO3MOXKHOTO 00Opa30BaHMUS OTJIOXKEHUM: YIrJIeKUCJIOrO0 Kalblusd Ha
TIOBEPXHOCTU TPYOOMPOBOMOB, 3arpy3ke Q(UIBTPOB IIPennoyYTeHUue
cjlenyeT OTHaBaTh aJIlOMUHUN- UJIH JKeJle30CoaepKallluM peareHTaM.

[Ipy BBemeHWM peareHTOB Ha CTYIIeHH MeXaHW4YeCKON OYUCTKU
CTOYHEIX BOM, T.e. IPU MIPEeOBaAPUTEILHOM OCaXKOeHHH COeIuHEeHUH
dochopa, OOHOBPEMEHHO HMEeT MEeCTO 3Ha4YUTeJIbHOE CHHUXKEeHUe
KOHIIEHTPAIIUU OPraHWYEeCKUX U OPYTruUX 3arps3HSIONINX BeIlecTB.
[TosToMy IpedBapuTeNibHOE ocaxpaeHue ¢ocdaToB I1e1ecoo0pa3Ho
IMIPUMEHSTh OJIsI OYMCTKH MPOM3BOJACTBEHHBLIX M CMECH TOPOMACKHUX U
ITPOM3BOIOCTBEHHBIX CTOYHBIX BOJ ¢ BenuuuHOU BIIKponn 60mee 400 mr/
JI, @ TaKXKe IIPU Ieperpy3ke OYUCTHBIX COOPYXKEHUH.

[TpakTHYecKu OIS yOaJleHus U3 CTOYHBLIX BOM coeguHeHuu ¢docdopa
IIpuUMeHsieTcss  OHOJIoro-XMMHYecKasi  O4ducTKa. [lpu  Oumoioro-
XUMHUYECKOU OYHCTKE TPaauIINOHHbBIE CXEMBI COOpPYyKeHUM
OMOJIOTMYECKOM OYMCTKH (C 3aK/JIIYUTENbHLIM (QUIbTPOBAHUEM
CTOYHBIX BOM MM 0e3 Hero) OOMOJHSIOTCS PeareHTHBLIM XO03sSHCTBOM,
BKJTIOYAIOIIIMM PACTBOPHBEIE M pacXOoOgHble OaKu MOJIsi KOaTryJIsTHTOB M
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IIOMeIlleHre [OJIsi WX XpaHeHUs. YKa3aHHOe peareHTHOE XO3SUCTBO
paccUuTHIBAETCS B COOTBETCTBUM C TpeboBauusmu CHull 2.04.02-84.

Ilo3a peareHTa IIPpM €r0 BBEOEHWM B CTOYHBIE BOMOBI HA CTYIEHHU
O6MOJIOTUYECKON OYUCTKYU OmpenessieTcs no popmyie

C peaes =

KCP06Lq,
(71)
roge K - KOS(I)d)I/II_[I/IeHT YBEJIINYEHUA CTEXMOMETPUYIECKOT O

COOTHOIIIEHU S, BEIYNCJIEHHBIN C yY€TOM ONpenesieHHs 10 CTaHIapTHHIM
MeTOoOuKaM cofepxKaHus obiiero gocdopa (rmo PO

5—
4 ) 1 MeTaJUIOB peareHTa (mmo okcupgy Metasna Me203), npuHUMaeTCsa
1o tabin.24; Cpo6w, - KOHLIEHTpanus obiuero ¢gocdopa B nmocrynarlieu
Boge, Mr/1n. IIpu OTCYTCTBUM OAaHHBIX O KOHIIEHTPAIIUU B IIOCTYIIAIOIIEeN
Bofe 0o0mmero ¢ocdhopa, OpUEHTUPOBOYHO MOXKET OBITh NIPUHATO CPo6uy
=(2-3)

C

3 rme

C

PO KOHIIeHTpalusa docdaToB B mocTymnarlnen Boge mr, PO

s 1
Taonuina 24
Benmuuuna K npu IpuMeHEeHHUU
9dderTUBHOCTD
yoaneHus obIero
docdopa, % CEPHOKUCIIOT0 CEPHOKUCJIIOTO CEPHOKUCJIIOTO
xene3a 11 xkene3sa [I1 aTIOMUHUS

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 139


http://www.complexdoc.ru/ntd/388839

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

60 0,33 0,15 0,35
65 0,5 0,25 0,4
70 0,66 0,33 0,5
75 1 0,5 0,65
80 1,34 0,66 0,74
85 1,67 1 0,9

YuuTthiBasi BO3MOXKHOE YTHETEHHE MUKPOOPTaHU3MOB aKTUBHOTO MJla
P BBEOEHUU pPeareHTOB B MJIOBYIO CMeCh, HEe pPEeKOMEHOyeTCs
IIPUHUMATh OO3bI CepHOKHUcoro xkemne3a (II) 6omee 25 mr/n no Fe2Og;
cepHokucioro xemnesa (III) 6omee 15 mr/m mo Fe20s; CepHOKUCIIOTO
anmioMuHUSA 0osee 18 mr/n mo Alp0O3.

C menpio 3¢pPeKTUBHOTO HCIIONIH30BaHUS peareHTa U C y4eTOM €ro
BIIMSIHUSI Ha aKTUBHBIU MJI PEKOMEHOYyeTCs BBeOeHUEe CEPHOKUCIIOrO
xkenesa (II) - B Hayasmo a3poTeHKa nub0 BO (QIOTAllMOHHYIO €MKOCTh,
cepHokmucinoro xkene3a (III) - mepem BTOPUYHBIM OTCTOMHHUKOM,
CEPHOKMCIIOTO aJIlOMUHUS - B KOHEIl a3pOTeHKa.

IIpu ucCnonbL30BaHUU B KaYeCTBe peareHTa CEpHOKUCIIOrO aJllOMUHUA
OJIs1 YMEeHBbIIeHNUsI KOHIIeHTPallil B3BEILIEHHEIX BEIeCTB B OYUIIEHHOU
Bofe crenyeT moOaBnaTh monuakpumamupg (ITAA). OpueHTHUPOBOYHAS
no3a ITAA 0,2-1 mr/n. BBegenue pactsBopa IIAA ocyliecTBIsIeTCA B
WUJIOBYIO CMECH I1epell BTOPUYHBIM OTCTOMHUKOM.

[Ipy HaMUYUM B CXeMe OYMCTKM CTOYHBIX BOI Ha 3aBepIIAloIeM
arame (QUIBTPOB C IIOBBIIMIEHHONW TI'PSA3€EMKOCTBIO (HAIpuMep,
rpPaBUMHO-TIECYAHLIX (PUIBTPOB C BOCXOOSIIIUM IIOTOKOM BOJIHI)
npuMeHeHue [TAA He 00513aTebHO.

BBeneHue peareHTa Ha CTYIIEeHU OMOJIOTUYECKOM OYUCTKHU IT03BOJISIET
CHU3UTL comepxKaHue B Boje obiero ¢ocdopa mo 85 %, pacCTBOPUMEIX
dbochaTtoB mo 95 %. Bonee rinybokoe ymaneHnue obimiero ¢ocdopa (mo
90-95 %) @mocturaeTcsa B IOpollecce MHOOYUCTKU CTOYHBIX BOJ
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dunvTpoBanreM. BBegeHMe peareHTa [OJIKHO VYMTHIBATLCS MIPU
ompepenieH oOBeMa adpPOTEeHKa Uu3MeHeHWeM 30JIbHOCTH uJia
(ko3 duLMeHT b) U yOeIbHOU CKOPOCTU OKUCIEeHUSA (KO3 PUILIMEHT m).
Torma d¢opmyna (48) n. 6.143 CHull 2.04.03-85 omnpeneneHus
ITPOMOOJIXKUTENTHbHOCTH a3palluyl IPUMET BHU[

tatm = (Len'Lex)/Cli(l'.-SS) =
m, (72)

rge aj - mo3a Huia, IMpUHUMAaeTcs 1o Tabii. 25; S - 30/IbHOCTDL uia; b -
IIONIPaBKa 3a CYEeT BBEeIEHHUs peareHTa, IpuHUMaeMas 1o Tabi. 26.

YoenbHasi ckopocTh okucienusi, Mr BIIKpons Ha 1 r© 6€330JILHOTO
BellleCTBa uia B 1 4, onpenensercs no popmyie (49) CHull 2.04.03-85.

Taonuima 25

PekomeHnnyeMas mo3a uia aj r/n, B 3aBucuMocTu oT BIIK,
[losa pearesnTa 1o IOCTyHarer B ad9POTEHK CTOYHOU BOOHL Len.
Me203 Mr/n
100 150 200 300
10 3 4 5 5
15 4 5 6 6
20 5 6 6 7
25 6 6 7 7

IIpumeyaHue. [Ipu npUMeHEHUU CEPHOKUCIIOTO AJIIOMUHUS UJIU CEPHOKUCIIOTO
xenesa (II1) o3y una npuHUMaTh He 6oyee 5 /1.

Tadonuia 26

Pearent b npu noszax pearernta B Me203/1
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ITpu npuMeHeHUU cepHOKUCIOTo XKemne3a (I11)

1,1 1,2 | 1,3 1,4 1,5

[Tpu npuMeHeHUY OPYTUX PeareHToB 1,07 | 1,15 | 1,2 | 1,22 | 1,22

KosadduimeHT, y4YUTHIBAIOIIUN HN3MEHEHWE CKOPOCTU OKUCJIEHUS
OpraHWYeCKOI'0 BellleCTBa 3a CYeT BBEOEeHUs peareHTa I10 OTHOIIEHUIO
K CKOPOCTH OKUCJIEHUS IIPU OMOJIOTMYECKOU OUYHUCTKE, M, IPUHUMAETCS
no Tabn.27 B 3aBUCUMOCTH OT HArpy3KH II0 KOArynsaHTY Nkoae,
MrMe203/T 6€330IbHOT0 BEIllECTBA MJla, PaCCUYUTAHHOU 110 popMyJie

Nxoaz = Cpeadai(l -

Hg). (73)

YnenvHBIN pacxon BO3OyXa, m3/M3, cTounoi Bomel ommpenesnsaeTcs IIo
dopmyne (61) CHull 2.04.03-85. Ilpum 3TOM B CXeMe C BBEOEHUEM
2KeJIe3HOr0 KyIlopoca CpefqHss KOHIIeHTpallus KMCI0OpOoaa B adpOTEHKe
IIPUHUMAaETCs paBHOU 5 MI/JI.

Taonuima 27

Nxoaz 9 8 7 6 5 4 3 2

m 0,68 0,78 0,84 0,95 1 1,08 1,16 1,24

PellupKynsSIIMOHHBIM pPacxXxoll aKTUBHOTO UJla OPUEHTUPOBOYHO
IIPUHUMAETCSI B 3aBUCUMOCTH OT pabodel [OO3bl MJla B a3pPOTEHKE M
IO3bI BO3BPATHOTO MJIa II0 MaHHBIM Tabi. 28.

Tabnuia 28
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CxeMa C BBeOeHueM

cepHokucnoro xkejmne3a (II1) umu
Paboyas mo3a uiaa B JKeJIe3HOT'0 KyIiopoca
AJIIOMUHUS
aspOTeHKe, T/1
mo3a, |pelupKyIAms, o
o/ % mo3a, I/n | penupkynanus, %

3 10 45 6,5 85
4 11,5 50 8,5 90
5 11,5 60 10,0 100
6 14,0 75 - -
7 14,0 100 - -

[Ilepekadky BO3BPaATHOTO HJla PEKOMEHAYETCS OCYIIECTBIISATh
spnudTaMu, YTO HpeaynpexkpaeT U3JIUIIHee ApPoOJIeHWe XJIOIKa HJIa,
co3maeT OOIBINYI0O adpPOOHOCTH CUCTEMBI U SBAsieTCcsT 0Ooiee
9KOHOMHYHEIM CIIOCOOOM IIepeKaykKyd uja [0 CPaBHEHUIO C
IIEHTPOOEXKHLIMH HACOCaMH. DBEIIIOJIHEHKME 93TOHM PEKOMeHOalluu
0COOEHHO BaXXHO TIIpM IIPUMEHEHHWM B KadeCTBe peareHTa
CEPHOKHCJIOTO aJIIOMMHHUS. PeareHT BBOOUTCS B adPOTEHK B BH[E
pacTBopa.

[Ipy TpUMEeHEeHWM TPaBUUHO-TIECYAHBIX (PUIBTPOB C BOCXOOSAIIAM
IIOTOKOM BOOBI B CXeMe OHOJIOTO-XMMHWYECKOM OYUCTKU pacyeT
(GunbLTPOB IPOU3IBOOUTCS:

B CXeMe C BBEJEHMEM CEPHOKHCJIOTO 3aKHCHOTO Keje3a Iiepef
A3POTEHKOM - I10 ITapaMeTpaM 0e3peareHTHOTo (pUIbTPOBAHUS;

B CXeMe C BBeI€eHHEM CEPHOKHCIJIOTO OKHCHOI'O 2XKeJjie3a IIepe[
BTOPUYHBIM OTCTOMHUKOM WJIA CEPHOKHCJIOTO QaJIIOMHMHHSA B KOHIIE
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a9pOTeHKa ClenOyeT IPUHUMATh CKOPOCTh (UILTPOBaHUS B pabodyeMm
pexume 9-10 m/4, mpu popcupoBaHHoMm 11-12 m/4.

[IpOMEIBKY CllefyeT IpenyCcMOoTpeTh 2-3 pa3a B CyT.

[Ipu pacuyeTe coopyxKeHUM 10 00pabOTKe ocamka HeoOXOOUMO
YUYUTHIBaTh yBEJIMYEHME MacCChl CyXOro BellleCTBa aKTMBHOTO HJla B
CBsI3U C o0Opa30oBaHUEM [OOIOJTHUTENBHOTO XWMHYECKOTO OcCalKa,
KOJIH4eCcTBO KoTtoporo Ha 1 mr/m Me203 cocraBnsier 1 % mpupocra
aKTUBHOTIO UJla, paCCYUTaHHOro 1o 1. 6.148 CHull 2.04.03-85.

OnmHako, HECMOTPS Ha yBeJm4eHWe MacCChl 1Ujia, 00beM u30BITOYHOTO
nja cokpallaeTrcsa B 1,5 pa3a B CBSI3M C Jydllnel CIIOCOOHOCTBIO
ocaxpaaTbCs. AKTHBHBIM uJI o0jafaeT XOPOIIMMH BOOOOTOAIIINMH
CBOMCTBAMM, aHAJIOTUYHLIMKA CBOMCTBAMHM OCafKa IOCJie a’3pOoO0HOM
cTabuIn3aIinu.

BBeneHue peareHTa Ha CTYIEeHH OMOJIOTUYECKOM OYHMCTKHU He BIIUSET
Ha ITPOTEKaHUe ITPOoIlecCOB cOpakuBaHUS 0CAgKOB B MeTaHTEeHKax. [1pu
MeXaHU4YeCKOM 00e3BOXKHWBAHUK  OHOJIOTO-XMMHYECKUX HJIOB C
IIPUMEHEHNEM PeareHTOB PAcXo[l IMOCJIeHUX MOXKHO COKpaTUTh mo 30
%.

ITpumep pacyema aspomeHKa npu 6U01020-XUMUYECKOU ouucmke
CMOYHbIX BOJI C 88e0CHUEM 8 A3POMEHK CePHOKUC/1020 dcee3da

2.38. HcxogHble OaHHBIE: pPAacyeTHBIM PacXOd CTOYHBIX BOO qwW =
4160 MS/‘-I; BITKnonn HaYanbHOE U KOHEeYHOoe Len = 200 Mr/m 1 Lex = 15
MI/JI; COfepKaHue B3BEIIeHHEIX BellleCTB Ccop HadalbHOE U KOHEYHOe
150 u 15 mr/m; comepxkanue obmiero ¢gocdopa nocrymnaroiiei Bogsl 16
o PO

5
4 ; TpeOyemas fo3a peareHTra Cpeqz = 1 16 = 16 mr/m; K = 1 - o Tabi.
24.

Heob6xonuMmo ymanutb 75 % obiiero ¢pocdopa.

ITpu ucxogHo¥ BIIKpoms = 200 Mr/n u HeoO6XogUMOM [103€ peareHTa
16 wmr/m cormacHo Tabn. 25 OHOJIOTO-XMMHYECKHH IIPOIecC
1es1ecoodOpa3Ho BECTH MPHU [03€ aKTHUBHOIO uia di = 6 r/n. Ilpu atux
rmapaMeTpax YyBeIudeHHe 30JIbHOTO UJjla MpUuHUMaeM I1o Tab. 26,
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.-5 = 1,3, T. e. 301mbHOCTD una 6ymet 0,3'1,3 = 0,39.
Harpy3ky mo KoaryJasHTy onpenensieM 1mo gopmyrne (73)
Nxoaz = 16/6(1-1,3%0,3) = 4,4 mr/r.
[To Tabn. 27 Ko3hGUUMEHT U3IMEHEHUS YOeJIbHOM CKOPOCTHU
OKMCJIEHHUS OpraHn4YeCcKux 3arpsa3HeHuil npu Nkoge = 4,4 MT/T COCTaBUT

m=1,04.

CKOpPOCTDb OKHUCJIEHUSI OPTaHUYECKOTO BEIleCTBa IPU OMOIOTuYeCKOM
O4YuCTKe onpenesnseM 1no dopmyne (49) CHull 2.04.03-85

£ = 85°15'5/[(15°5+33+0,625°15)(1+0,07'6)] = 18 mr'BIIKnomm/(T.4).

rge

-'ﬂmm-: = 85 Mr'BIIKponu/(rX4); Co = 5 Mr/n (MCIoab30BaHUE XKeJIe3HOTI'0
Kytniopoca); Ki = 33 Mr'BIIKnonu/11; Ko = 0,625 Mr/m;

% = 0,07 n/r.

VoenbHasi CKOPOCThL OKWCJIEHHS OPTaHMYEeCKHWX BeIeCTB IIPH
OMOJIOTO-XUMHUUYECKON OYUCTKE

m = 181,04 = 18,7 Mr BITKpoms/(r X 4).

Pacuert Iepruoaga aspalryd B ad3pPOTEeHKaX IIPOM3BOOHUM IIO (bOpMYHe
(72)

tatm = (200-15)/6(1-0,39) 18,7 = 2,73 4.
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Penimpkynsaiuioo uila NpuHUMaeM 1o 1abmn. 28 - 75 %. Torga mpupocTt
umna coctaBut 1,16 (0,8x150+0,4%x15) = 145 mr/m.

B 3akiouyeHue olnpenesisieM KOJIMYECTBO peareHTa [OJjid pacuyera
peareHTHOr 0 X035IUCTBa Npu cogepxkKaHuu 52 % FeSO4 B TeXHUUYECKOM
JKeJle3HOM Kynopoce (Ppene) 110 popmyiie

Qpene = qW Cpeaa/Ppene = 4160%x16x1,9x100x24/52x1000x1000 =
5,76 T/CyT.

3. COOPY2KEHUA IJIA
OPU3INKO-XUMHUYIYECKOHU
OYUCTKHU CTOYHDBIX BO/1

HeunTpayin3anus CTOYHBIX BOI

3.1. Kucmnele u 1IejIoYHBIE CTOYHBIE BOMLI Ilepen cOpPocoOM HX B
IIPOMBIIIJIEHHYI0 KaHajlW3alui0o WX BOOOEMBI OOJIXKHBI  OBITH
HeUTpaJn30BaHbl 0 OOCTHUXKEHUS BenuduHbsl pH, paBHOU 6,5-8,5. ITpu
HeUuTpaau3alid CTOYHBIX BOL [OOIIyCKaeTCsd CMeIIeHUWe KHCJIBIX U
IIEJIOYHBIX CTOKOB [JIs1 UX B3aUMOHEUTpaIn3aliin:

3.2. Ilpumep pacuyema 83aumMHoOU Heumpaausauyuu. WcxXomHBIE
OaHHbIe: KMCIble CTOYHBEIE BOObl comepzxkaT H2SO4 - 4,7; HCI - 3,8 r/m;
IIeJI0YHbIie CTOUYHbIe BoObl comepkaT NaOH - 3,3; NaCO3 - 2,9 r/n. [Ins
pacdeTa B3aUMHOM HeUTpaanu3alluy KOHIIEHTPAllui KHUCJIOT U IeloYyen
HaJ0 BEIPA3UTh B I'-3KB/II.

B KMCHIBIX CTOYHBIX BO@X 3TO COCTABUT

Ha2S04 - 4,7:49 = 0,0958 r-skB/m;

HC1 - 3,8:36,5 = 0,1041 r-sks/m;

UTOT0 KUCHOT - 0,2 r-9KB/7I.

NaOH - 3,3: 40 = 0,0825 r-akB/11;

Na2C03 - 2,9: 53 = 0,0547 r-akB/11;
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utoro memnoueu - 00,1372 r-sks/m; rme 49; 36,5; 40; 53 rpamwm-
skBuBajsieHTHl Ha2S04, HC1, NaOH u Na2CO3 coOTBETCTBEHHO.

B pe3ymbTaTe CMeNIeHUS PaBHBIX O00BEMOB HAHHBIX CTOYHBIX BO
nmpeobOiagatoT Kuciaele ctoku: 0,2-0,1372 = 0,0628 r-ske/m. [nsa ux
HeUTpanusauu norpedyercs gornonHuTenbHo 0,0628 r-skB/1 11e104u.
OTO KOIUYECTBO Ienouu comepxkutca B 0,46 71 I1eJI0YHOM BOMABI, UTO
BUOHO U3 clenymomiero pacderta: B 1 1 cogmepxkurcsa 00,1372 r-sks/m
menouu, a B X 1 copmepxutrcsa 0,0628 r-sks/m 1mjenouyu, torga X =
0,0628:0,1372 = 0,46 11 111€J7I0YHOUN BOIHI.

CrnemoBaTenlbHO, [OJisI IIOIyYEHUS INPU B3aMMHOM HeUTpaau3alluu
BOOHI C BenmuuuHOUM pH = 7 Hago cmeluuBaTh ¢ 1 1 Kucmaou Bonwl 1,46
J1 IIeJIOYHOU Bopxbl. Eciu [y pacdyeTa B3aMMHOU HeUTpalu3alyuu
W3BECTHHI BeMMYUHBI PH, TO mepecyeT KOHIEHTpalUu NPOU3BOOUTCS
1mo dpopmMmynam:

OJIsI KHCJIBIX CTOKOB

iy
pH =-1g2
) (74)

roe X - KOHIIeHTpalus KUCJIOTHI, T/11; O - ee 9KBUBaJIeHTHas MaccCa;
OJ1s IIeJIOYHBIX CTOKOB X
pH = 14+I1g 3
, (75)

rge X1 - KOHLIEHTpaLus 1IejIo4u, I'/11; J1 - ee 3KBUBaJIeHTHas Macca.

3.3. [Ipumep pacyeTta KOHIeHTpauuu HNO3, uMerronen BEIUYUHY
pH = 2,02.

ITo popmyne (74) H%OI/IBBGJIGM CIIeOyIoIui pacyerT:
2,02 = - lgﬁ; 2,02 = - (IgX - 1g63) = - lgX + 1g63,
rge 63 - skBuBajieHTHas macca HNO3; lg 63 = 1,8, torga 2,02 = -
1gX+1,8; IgX = 1,8-2,02 = - 0,22 + 1,78; X = 0,603 HNO3 r/n (0,603

antTunorapudpm 1,78).

3.4. IIlpumep pacuera KoHIeHTpauus NaOH, uMmeroiiel BeIU4YUHY
pH =12,77.
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ITo popmyne (75) | fpou3BeneM CJIeOYIOLIUM PacyeT;
1
12,77 = 14+1g 40; 12,77 = 14 +(1gX1-1g40)

roe 40 skBuBaseHTHass macca NaOH, lg 40 = 1,602, Torga 12,77 =
14+1gX1 - 1,602; 1IgX1 = 12,77-14+1,602 = 0,372; X1 = 2,36 NaOH r/n
(2,36 autunorapudm 0,372).

HenpephlBHO OeunCTByIOIINe (GUIBTPHI, 3arpyKeHHble KyCKOBBIM
MEeJIOM, U3BECTHSIKOM, MarHe3uToM, MpaMOpOM, AJOJIOMUTOM H APYTUMU
XUMUYECKUMHU BellleCTBaMU, MOTYT IIPUMEHSATHCS IJIA HeUTpalu3aluu
COJITHO-KHUCJIBIX ¥ AQa30THO-KUCJIBIX CTOYHBEIX BOL, a TaKXe CepHO-
KHUCJIOTHBIX, comepikaiux He Oonee 5 r/m H2SO4 u He copepzKalimx
COJIEN TAXKEJIBIX MEeTallloB.

Ecnu HelTpanulyeMasi CTOYHas BOOa COOEPKUT KaTHUOHLI METAJIJIOB,
TO [03a HEeUTPaJIM3yIIero peareHTa PacCUMTHIBAETCS KakK Ha
CBOOOIHYI0O KHCJIOTY, TaK ¥ Ha KOHIEHTpaIuio MeTaJuioB. I[lpm
OOCTUXKEHHUU OIITUMAJIbHOTO 3Ha4YeHust BenuuyuHbsl pH-6,5-8,5 ocHOBHOE
KOJIMYEeCTBO METAJIJIOB BBHIAEJISIETCS B 0CAJIOK B BUAE COOTBETCTBYIOIINX
TUIPOKCHUOB.

3.5. Pacuer KonmmyecTBa 00pa3ymoIIerocss ocagka IIPOU3BOOUTCS IO
¢dopmyne (80) CHull 2.04.03-85

_100- 4

M (A1+AQ)+H3+[EI+E2_2)

Tpetuil 4neH B JaHHOU (pOpMyJie He YUUTHIBAETCS, €CJIM €ro 3Ha4YeHue
OoTpullaTeJIbHOE.

3.6. O6beM 00Opa3ymollnerocsi ocajgka pacCYUTHIBAeTCs 110 ¢opmyrie
(81) CHuII 2.04.03-85

Wmud = (10°M)/(100-Pmud).

3.7. I[Ipumep pacuema Kosauvyecmea ocadka, o0pa3yIoIlerocs IpU
HeUTpanu3alliyl KHCJIBIX CTOYHBIX BOJ, COAepzXKalux KaTHUOHBEI
MeTasJioB, Ipou3BoguTcs no dopmynam (80) u (81) CHwuII 2.04.03-85.

Hcxonouble gaHHble. HeliTpanu3yemas CTOYHasA Boga COOEPXKUT 7 T/1
FeSOg4, u 10,3 r/mn H2SO4. [IpuMmeHsiemMasi OJisi HeUTpalu3aluu N3BECTb
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comepxkut 50 % aktuBHOU CaO (A). Pacxong HEUTpaIU3yeMOu CTOUYHOU
BOOEL qw = 120 M3/cyT.

OmnpepnernseM KOIUYECTBO CyXOro BeIlleCcTBa B ocagke M 1o dopmyiie
(80) CHwull 2.04.03-85. Ilo peakumuu FeSO4,+CaO+H20—
CaS0O4+Fe(OH)2 HaxoouM 3HaueHUd A1, Ap u A3:

FeSO4 + CaO + H20

—*CaS04 + Fe(OH)2,

152 66 36 90
7 A1, A2 A3
A1 = (7°56)/152 = 2,6 r/m; Ay = (7°136)/152 =

0,2 r/m;
A3 =(7"90)/152 = 4,1 r/n.

3atem mo peakguu H2S04+CaO - CaSO4+H20 HaxoouM 3Ha4YeHUS
Eju E2:

H2SO4 + CaO

—* CaSO0g4, + H20
98 66 136
10,3 Ei E2,

E71 =(10,3'56)/98 = 5,9 r/m; E> =10,3"136/98 =
14,3 r/mn.

HalimeHHble 3HayeHUs MOACTaBIAKTCI B ¢opmyny (80) CHull
2.04.03-85.
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M= M[E,E +62)+41+(59+143-2)=311
50 /v,

OmnpepnensieM 06beM ocagka, 00pa3ylomerocss npu HelTpanulauuu 1
M~ CTOYHOHM BOOBI IIPU BiaxKHOCTU ero 90 % mo ¢opmyne (81) CHull
2.04.03-85

Wmud = (10x31,1)/(100-90) = 3,1 %.

OO11ee KOMMYECTBO BIaXKHOTo ocanka oymert 31,1°120:1000 = 4,7 T/
CyT.

3aMeTuM, 4TO BJIa;KHOCTh OCafiKa Bcerpa AoJI2KHa ObITh MEHbIIIEN 1IN
paBHOU 100 % MHMHYC KOJIUYECTBO CyXOT'O BeLUS(?CTBa. Ecnu, Hanpumep,
KOJIN4eCcTBO cyxoro BemectBa M = 31,1 kr/M°, TO BJIaXXHOCTBL OcagkKa
He MoxkeT OwnITb Oosee 96,9 %, a Bcerma paBHA MJIM MEHbLIIE 3TOMU
BEJINYNHBEI.

OpueHTUPOBOYHOE  KOJIMYEeCTBO OcCafKa, o0O0pa3ymomerocs B
3aBUCHUMOCTH OT KOHII@HTPAIIMYU KHCJIOTHI ¥ MOHOB TS2KEJIBIX METAJIJIOB
B HEWUTpalu3yeMOW BOOe U BHIOEJISIONIETOCd B HAKOIIUTEJINX,
ITpeIHa3HAYeHHBIX OJIS CKIIaOUPOBAHUS €Tr0, MOXKET OBITh IIPUHSTO II0
ClIeAyIOIIUM JaHHBIM:

KOHIIEHTpPallud KHUCJIOTEI 1 HOHOB

TSIZKEJIBIX METaJIJIOB, KI"/M3 .. b5 10 15 20 30
40 50

KOJIN4eCTBO OCagKoOB, M3,

HaKallJIuBaeMbIX 3a 1 rof, oT
Kaxpgoro 1 M3/cyT

HEeUTparInu30BaHHOU BOOHI . . . 33 51 65 76 93
108 118

AncopOepsl

3.8. AntmapaTtypHoe odopMiieHre afcoOpPOIMOHHON OYUCTKY CTOUYHBIX
BOO AKTHUBHBLIMU YTJISIMM BKJIIOUaeT KOMIJIEKC O0OpyOOBaHUS U €T0
00BsI3KM, oOecrieyuBalomuii B  0OIIeM  ClIydae  Clenyloliue
TEXHOJIOTUYECKUE OTlepalluu:

a) momaydy CTOYHEIX BOI B amcopbep;

0) KOHTAKT CTOYHBIX BOJI C agcopOeHTOM B amcopobepe;
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B) OTHOENeHHEe OYHUIINEeHHON BOOB OT afmcopOeHTa U BHIBOIO e€e U3
amcopOIIMOHHOM annapaTyphl;

r') BBIBOA oTpaboTaHHOTO agcopbeHTa U3 ajmcopbepa C yTuiIu3aluen
UJIU pereHepaluen ero;

€) 3arpy3Ky B agcopbep 4ucToro agcopbeHTa.

3.9. BriOop KOHCTPYKIMM afcopOepoB IIpexKIe Bcero o0yCIOBIIEH
OUCIIEPCHBIM COCTABOM afcOpOeHTa, KOTOPHHM MPUHUMAETCS C YI4EeTOM
nedUIIMTHOCTH, €r0 CTOMMOCTH H BO3MOKHOCTH PereHepalinu.

B  3aBUCMMOCTH OT  [OHUCIEPCHOTO  COCTaBa  ajcopbeHTa
IPUHIUIKRAIbHEIE KOHCTPYKIIUU afcop0epoB MOXKHO IIOApPa3meIuTh Ha
ClIedyIOIIue TUIIEL;

I - amcopbep C HENOOBUIXKHOM MM OBUKYIIEMNCS 3arpy3KoM, yepes
KOTOPYIO BOOHBIM IOTOK (PUIBTPYETCS WM HUCXOOSAUIUM IIOTOKOM CO
CKOpPOCThIO o 20 M/4, UKW BOCXOOAIIKWM - CO CKOPOCTBHIO A0 12 M/y,
npuMeHsieTcsd Ojisa pakuauu 0,8-5 MMm;

I - agcopbep C IICEBOOCKUKEHHON 3arpy3Kol, paclIupeHUue CIOos
KOTOPOT'O0 OCYILIEeCTBJIsIeTCsI He MeHee 4yeM Ha 50 % BocXomsAlum
IIOTOKOM BOABI CO CKOPOCThIO 10-40 M/4, mpuMeHseTCsa OJid ppaKiuu
0,25-2,5 mMm;

III - agcopbeprl-cMmecuTtenu npuMeHsoTcsa Oiga dpakuuu 0,05- 0,5
MM;

IV - maTpoHHBIE afmcopOepsl ¢ GUILTPOBAHMEM BOOBI CO CKOPOCTHIO
1-12 m/u 4epe3 cioi agcopbeHTa TommuHOM 0,5-2 CM, IPUMEHSIIOTCS
ons ppakuuum 0,02-0,1 Mm.

Ancopbepsl I TuIla MOTYT IIPUMEHSITHCS MOJIS OYUCTKU JIIOOBIX
00bEMOB CTOYHBIX BOI CaMOT'0 IIHPOKOT0 CHEKTPa KOHIEeHTpalluu U
XUMHYECKOTO CTPOEHUS U3BJIeKaeMBIX ITPUMECEe.

Ecnu ucueprnaHue eMKOCTH alcopOeHTa IPOMCXOOUT Ha KOPOTKOM
Ccloe 3arpy3ku (3a cuyeT BBICOKOM 3(PPeKTMBHOCTHU amcopOIuu HUIHN
MaJIoM KOHIIEHTpallMMu ancopbaTa) U IIPOIleCC MOXKHO NpepBaTh Ha
Iepuoy, CMEeHBl 3arpy3Ku WJIM ee pereHepamnuud, TO BCS BHICOTA
3arpy3Ku, HCHOoib3dyeMas [Ojid agcopOluu, pa3MellaeTcsi B OOHOM
azmcopbepe.
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Ecnmu TpebOyemasi BBICOTAa 3arpy3ku OOJbIIle pPa3MepoB OOHOTO
agcopbepa MM IIPOLIECC HE MOXKET ITPEPBIBATHCS, TO MCIIONb3YIOTCS
HECKOJIbKO  IIOCIemoBaTeJIbHO  paboTalmiuux  agcopOepoB,  HUIU
TIOPLMOHHBIN (IUCKPETHBINM UM HEINPEPBLIBHEBIN) BHIBOIO M3 amcopbepa
oTpaboTaHHOTO agcopOeHTa.

B Tex ciydasx, KOrfla PacXojf BOIBI NPEBHIIIAET MONMYCTHUMBIM OIS
omHOTO apcopbepa wunum TPeOyeMyl0 CTelmeHb OYHCTKH MOIKHO
o0ecrnedYuTs 3a CYeT CMEeIIeHUs ITOTOKOB, ITOCTYIAIIINX U3 afgcopbepoB
C pa3Hoé 3(hGHEeKTUBHOCTHIO pPabOTH, yCTAHABIMBAIOT ITapajieIbHO
paboTatorre agcopOepHl.

Ancopbeprl II Tuma Haubonee I1ieecooOpPa3HO MNPUMEHSATL OIS
OYUCTKY HEeOONbIINX 00HEMOB CTOYHBIX BOM C XOPOIIO COPOMPYyEMBIMU
3arpsi3HeHUSIMU.

Ancopbeprr III Tuma 3(MEdEeKTHBHO HCIIOIL30BATH [JII OYMNCTKHU
HeOONMbIINX 00BEMOB BBICOKOKOHIIEHTPUPOBAHHBIX CTOYHBIX BOM, a
amcopOephl 4YETBEPTOro THIIA MOJISI OYHCTKU HeOOJbIINX OO0BEMOB
HU3KOKOHIIEHTPUPOBAHHLIX CTOYHBIX Bog (5-10 ™Mr/m wu3BIeKaeMBIX
IIpUMecen).

Apgcopbepbl C  HENMOOBUXKHOM  T'pPaHyJIMPOBAHHOM  3arpy3KoM
BBITIOJIHSAIOTCSA B BUAe MeTa/llIMYeCKUX KOJIOHH HUIU OeTOHHBIX
pe3epByapoB. [IpoMbIlIJIEHHOE HU3TOTOBIEHUWE TaKWX KOJIOHHBIX
amcopOepoB B HacCToOsIlee BpeMsi OorpaHu4YeHo0. BO3MOXKHO IIpuMeHeHUe
COPOIIMOHHBIX YTOJIbHBIX (PUIBTPOB, NIpeAHa3HaYeHHBIX OJIA TITyOOKOM
OYHUCTKU KOHIOEeHcaTa OT HedTempoayKToB Ha TOILl, mms obpaboTkKm
1000  CTOYHOM  BOALI AKTUBHBIMU  YTJIAMH IIPU  YCJIOBUU
IIpeaBapuUTENILHOTO yaJIeHUS U3 BOObl IPyOOOUCIIEPCHBIX IPUMECEH.

®unbTpel COPOILMOHHBIE YTOJIbHBIE BepTukanbHbeie (PCY-2, 0-6;
®CY-2, 6-6; ®CY-3, 0-6 u PCY-3, 4-6) mpenctaBnusioT coOou
OOHOKaMepHble HUIUHIOPUYECKHWE amnapaThl M3 JIUCTOBOM CTalld C
IIPUBAapPEHHLIMU OSJIIUIITUYECKMMM MITaMIIOBAHHBIMU OHUIMaMuU. K
HUXKHEMY OHUIILY IIpUBapeHbl TPU OIOPHI AJIA yCTAaHOBKU (UIbTPa Ha
¢dyHmameHT. B ILIeHTpe BepXHETr0 W HUXKHEro OHUIA IIpUBapeHH
naTpyOKu MOJig MOABOAA M OTBOAA CTOYHOM BOAbl. K HUM CHapyXu
IIPUCOENUHSAIOTCA TPYyOOIIPOBOALI, PACIOJIOXKEHHbIe TII0 (QPOHTY
¢unbpTpa, a BHYTPHU - paclpefenuTesibHble YCTPONCTBa, COCTOSIIMNE U3
BEPTUKATbHBIX KOJIJIEKTOPOB, COeqUHEHHBIX o paguanbHO
pacIonoXeHHBIMU Tep(pOopUpPOBaHHBIMYU TPyOaMHU.

Kopnyc yronmbHOTO (unbTpa CHaOXeH OBYMS Jla3aMH - BEPXHUM
NIUNTHYECKUM pa3MepoM 420320 MM U HUXHHUM KPYTIIBIM
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ouameTpoM 600 mM. Ha ypoBHe HHXKHEr0o paclIpemeuTelIbHOT0
yCTpONCTBAa K Kopmycy (GuabTpa @puBapeH IWITylep  Oasd
TUOPaBIUYECKON BHITPY3KU OTpaboTaHHOro yris. [Ipu o0liel BhICOTE
¢unsTpa 5-5,7 M BBICOTa 3arpy3Ku COCTABISAET 2,5 M.

BBuny neuIMTHOCTH YTONBHBIX (UIILTPOB B KadecTBe afcopOepoB
MOXKET  HCIIOJIb30BaThbCI M IMPOMBIIIJIEHHOE obopynoBaHue,
M3roTaBJIMBaeMoe [ys1 (pUIbTPOBAHUS BOJIBI Uepe3 APYyrue 3arpy3KH,
HanpuMep GUILTPH MOHOOOMEHHEIE.

Bce ykasaHHBIE PUIBTPE PaCCUUTAHBI Ha ITIOOAa4Yy BOOLI IO HAIIOPOM
no 0,6 MIla, HO MoryT paboTaTh ¥ B 6e3HAOpHOM pexkume. Kopmyc u
TPyOOmpoBOaLl GUITHTPOB U3TOTOBISIOTCS M3 YIII€POOUCTOM CTalu, UX
BHYTPEHHHE TTOBEPXHOCTH IMOAJIeXKaT 3allluTe KOPPO3UOHHO-CTOMKUMU
MMOKPHITUSIMM, pPacOpefeiuTeNbHble yCTPOMCTBa M3TrOTABIUBAIOTCSA U3
Hep2KaBewIllel CTalu U NOIUI3TUIeHa.

B KOMIIJIEKT ITOCTABKHU BXOISAT: KOPITyC QUIILTPA, BEPXHEe U HUXKHee
pacrpenenuTeNbHbBIE YCTPOMCTBA, TPyOOIpPOBOOLI ¥ apMaTypa B
npenenax GpoHTa GUIbTPa, IP0O0OTOOPHOE YCTPOMCTBO, MAaHOMETPHI
C TPEXKOMOOBHIMKM KpaHaAaMU M CHUGOHHBIMH TPYOKaMu, KpeIlexKHbe U
IIPOKJIaIOYHbIE MaTEePUAJIBL.

B Tex cny4asx, Korfga IIPOu3BOAUTEIBHOCTh afcopOepoB C MJIOTHBIM
cioeM 3arpy3ku npesbimiaer 120-200 M3/q, a TakXe IIPU OTCYTCTBUU
MIPOMBILIIEHHBIX amcop0Oepos, OHU W3rOTaBIUBAIOTCS B
WHOWBHUOYaIbHOM MOPSOKE B BUOE MeTalJINYEeCKUX KOJIOHH HaIllOPHOTO
1 0e3HAMIOPHOI'0 THUIIA UJIN B BUJIEe OTKPHITHIX OETOHHBIX PE3€PBYapoOB.

B pe3epByapHBIX apcopbepax TI'pPaHyIUPOBAHHBLIM agCOpPOEHT
YKJIaOblBaeTCs WM Ha OeCHpPOBAIbHYIO PEIIeTKY C KOJIMaYKOBBIMHU
OpPeHaXXHBIMH YCTPOMCTBAMHM, WJIM Ha CJION TPaBUS U MEJIKOTO IeOHS
BeicoTOM 0,4-0,5 M. TpyOuatas cucTeMa TIIOHa4Yd CTOYHOM BOMOHI
yCTaHaBJIMBAETCS B CJI0€ TpaBuUs U MNOpPencTaBiasieT coboi Habop
KOJIBIIEBBIX MJIM pPaOuaJIbHBIX TPYOONPOBOOOB C OTBEPCTHUSIMHU,
HaITPaBJIeHHLBIMU K HUXKHEHN YacTu amcopodepa.

B  pesepByapHBIX  amcopbepax  cOop OYHUITIEHHOM BOIIBI
OCYIIIECTBJISIETCS CUCTEMOM OTKPBITHIX JIOTKOB MM HMEePHOPUPOBAHHEIX
TPyOOIIPOBOIOB. BhIrpy3ka oTpaboTaHHOTO YIS BeOeTcs
THOPO3JIEBATOPOM MJIM Yepe3 NPHUAOHHOE OTBEPCTHE IIPU PACIIHPEHUN
3arpy3Kd BOCXOISIIMM IIOTOKOM BOBI. 3arpy3Ka CBEXKHM aKTHBHEIM
yriiemMm o0ecriedyuBaeTCss TUAPO3TIEBATOPOM.
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[Toma4ya BOoObl B KOJIOHHEI OCYIIECTBJISIETCS PAaBHOMEPHO II0 CEYEHUIO
agcopbepa C TIIOMOIIbIO pacCIpefeiuTeJIbHOM CHCTEMEI, cOop
OYUINEHHON BOIBI - OTKPBITHIMU JIOTKAMHU HJIM TPyOUATOM CHCTEMOW.
BrOoycku u BBIIYCKHM BOOBI MOTYT OBITH O(QOPMIIEHBI TaKXe M B BHUE
peleT4aThX TaTPyOKOB, PAaBHOMEPHO PAaCCPEeIOTOUYEeHHBIX 10 CEYEHUIO
KOJIOHHBI B BepXHEeW M HUXKHeHN ee dyacTu. [1aTpyOKHM BBIIOTHSIOTCS U3
HepzKaBelolleu ctanu ¢ oTBepcTusiMu 0,5 MM, ITOBEPXHOCTH UX IIOKPHITA
CEeTKOU U3 HepiKaBewllero Marepuana. KommyecTtBo u pa3Mep
MaTpyoOKOB CJI fyeT HpI/IHI/IMaTB W3 pacyeTa IUIOIIaA¥ PENIETOK He
meHee 0,025 m“/1000 M B CyT pacxoma Bombl. ITomatomire u cOOpHBIE
MaTpyOKW YyCTAaHABIMBAIOTCS TaKUM o00Opa3oM, dYTOOBI IIJIOIIAdb
amcopbepa Mexnay MaTpyOkKaMu ¥ HAPYXHBIMH CTEHKAMM COCTaBIIsIa
IIOJIOBUHY IIOIIEPEYHOr0 cedyeHHus amcopOepa. B HAMOPHBIX KOJIOHHBIX
agcopbepax BBepXy HeOOXOOWMO IPEAYCMOTPETb YCTPOUCTBO MOJIS
peryaupoBaHus OaBIeHUS B KOJIOHHE. B IpOTHBHOM ciiydae BO3MOXKHO
pa3pyireHue apcopbepa IIpU €ro OINOPOXKHEHWM U oOpa3oBaHUE
BO3[YIIHBLIX ITPOOOK B 3arpy3Ke ajcopOepa IIpu ero HalloOTHEHUH.

[Teperpy3ka apcop0epoB MOIKET BBIMIOJTHSITBCA C  ITOMOIIBIO
BO3[IYIIHOTO UJIX BOJHOTO IIOTOKOB, HO B IEPBOM CiIydyae HabmogaeTcs
Oosbitast 9po3us TPyO M apMaTyphl, a TaK¥Ke CPHIB BaKyyma. [ToaTomy
yalle NOPUMEHSeTCS THUAPOTPAHCIOPT VYIS Mo TpybompoBogaM
ykinonom 0,02-0,1°, mumametpom He MeHee 50 MM IIpU CKOPOCTHU
yronbHOU nynbnel 0,8-1 M/C ¥ OTHOILIEHUM TBEPAOW YacCTHU K XKUOKOU B
nysnbiie 1o Macce T:2K He meHee 1:8.

ITepen 3arpy3kou B agcopbep yrojib 3aMadyruBaeTCs ropsidyell BOOOH B
Te4YeHUe D 4 UJIU XOJIOOHOU BOAou B TeueHUe 20-24 4 Ipu NOCTOSSHHOM
repeMenInBaHnuu.

ApncopOepnl ¢ OIBUXKYINENCS MIOTHOM UITHM OXKUXKEHHOU He 0ojiee yem
Ha 10 % 3arpy3koy BHIIOJIHSAIOTCS B BHUIOE KOJIOHHBIX allapaToB,
OOTIOTHUTEIPHO O00O0PYHOBAaHHEIX YCTPOMCTBAMU [JII HEIIPEepPHIBHOM
IMoJgayd CBEPXY 3aMOYEHHOTO M OTMBITOTO OT MeJIKOW (paKiuu
amcopOeHTa, HaXOOsIIerocss B BepxHew YacTu ajmcopdepa, 1 Iy BRIBOAa
oTpaboTaHHOTO afcopOeHTa M3 HUXKHEeW 30HHBI agcopOepa. CTouHas
BOJa IIPU 3TOM IIOJAEeTCS 4Yepe3 paclipeleiuTeIbHOEe YCTPOUCTBO IIO.
3arpy3kKoi u cobupaeTcss COOPHBEIM YCTPOMCTBOM Haj 3arpy3KOM YTJIs.
Kpome Toro, amcopbep o6opyayeTcss YCTPOMCTBOM, 00eCIiednBaioNIuM
PaBHOMEPHOCThL IIepeMeleHusa TOJIIIM YIrOJIbHOM 3arpy3kKu 1o
IIOTIePEeYHOMY CEeYEeHHUI0 anmnapara.

B o0TeYyecTBEHHOM ITPOMEBIIIJIEHHOM WM3TOTOBJIEHUM ancopOepoB C
IIPOTUBOTOKOM BOIBI K IIJIOTHOM YTOJIbHOM 3arpy3Kol He HMEeeTCH.
BHHWU BOIT'EO u UuctutyTt rugpomexanuku AH CCCP paspaboTanu
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1 ITPOBEPUIIM Ha OIMBITHOM MOIENIW KOHCTPYKIIMIO amcopbepa, KoTopas
MOXKEeT OBITH KUCIIOJIb30BaHa OISt 9KCIIEPUMEHTAJILHOTO
ITPOEKTUPOBAHUS.

HaubGonee HameXHBIMM apfcopOepaMu BTOPOTO THIIA C IICEBHO-
OKMXKEHHBIM CJIOEM YTONIbHOM 3arpy3Ku SIBASIOTCS ITUIUHOPUYECKUE
MeTalIndecKrue KOIOHHBI, pa3fesIeHHbIe 0 BEICOTE OEeCIPOBaIbHBIMU
pelIeTKaMu, 000pyIOBaHHBIMU  IEPETOYHBIMM  YCTPOMCTBaAMHU.
OuumnlaeMasi CTOYHasi Boda IMOOaeTCs B HUXKHIOIO YacCTh allllapaTa IIo
TpyO4aTol cucteMe OOJBIIOTO CONPOTUBIIEHUS, YJIOXKEHHOU B CIIO€
rpaBusi, OYMIIEHHas BOJA OTBOOUTCS 4Yepe3 KOJblleBoe CcOOpHOEe
YCTPOMCTBO B BepXHeM YacTu apcopbepa. AKTUBHBIM YTOJIb B CYXOM
BUJIE HEIIPEPHLIBHO AO3UPYETCS C IIOMOIILI0 BAKYYMHOM CUCTEMEI Yepes
IIIJTIO30BOM MHUTATEJIh B 3arPy30YHOE YCTPOUCTBO, I'fie ITPOUCXOOUT €ro
3aMayuBaHUE U epeMelleHre B agcopoep.

Beirpy3ka OTpabOTaHHOTO VIS OCYLIECTBISIETCS 3pIUDTOM,
HUXXHUM  KOHEIl KOTOPOTO YyCTaHOBJIEH BOJMM3U  TI'PaBUMHBIX
IIOAAeP>KUBAIOIIMX CJI0EB. YTOIbHAs 3arpy3kKa, 3aKJIloueHHas B KaxKIOou
CeKIMM MexXpay  OecIpoBalbHBIMM  peIIeTKaMU, PacCHIupPSeTcs
BOCXOJSIIINUM ITOTOKOM Bofwl B 1,5-1,75 pa3a mo CpaBHEHHUIO C BEICOTOMU
TOTO Xe oObeMa 3arpy3kKd B HEIOABUXKHOM COCTOSHUU. Pexkum
repeToka copOeHTa C BEPXHUX PEIIeTOK Ha HUXHHE 3afaeTcs Ha
OCHOBe pacueTa He0OXOOMMOM 03Bl COPOEHTa M pacxola CTOYHBIX BO.

B apmcopbepax C IICEBOOOXKMUIKEHHBIM CJI0EM HET HeoO0XOOUMOCTHU
OTMBIBATh 3arpyzKaeMbIi yIroJib OT NBIJIEBUOHOM (PpaKIiiny, TakK KaK OHa
BHIHOCUTCSI U3 afcopbepa BMeCTe C OUHIIeHHOM Bomou. Ilocine
agcopOepoB C IICEeBOO0KUKEHHBIM CJIOEM 00s13aTETBbHO
yCTaHaBIUBaeTCSA (PUILTP OIS OCBETJIEHUS BOOHI. B HacTosIIee BpeMs B
XUMHUYECKOM TeXHOJIOTUH Pa3paboTaHo U IIPUMEHSeTCs O0JIBIII0e YKUCIIO
MelllaJIOYHBIX allllapaToOB U MAaTPOHHBIX (GUIBTPOB, KOTOPhLIE MOTYT OBLITH
HMCIIOIb30BaHbl KakK amcopOeps III u IV Tunos. [ mepeMemniuBaHUsI
CTOYHBIX BOJ C aKTUBHBIM yIJIEM PEKOMEHOyeTCs MCIIO0JIb30BaTh
JIOTIAaCTHBIE, TYPOWMHHBIE HMJIM MPOMEJIJIEPHBIE MEIIaJIKi B allllapaTax,
W3rOTaBIUBAEMbIX OTE€YECTBEHHOU ITIPOMBIIIIEHHOCTHIO.

[Tpu BEIOOpE MeIIaIOYHBIX amcopOepoB clieayeT YYUTHIBATh, YTO OJIS
YTrOJIbPHOM CcycHeH3uu Haubosee 3pPeKTUBHEI CIEeOyIoIue ITapaMeTphl
JIOTIACTHBEIX MeIajoK: guameTp Memanku dy = 0,3-0,8 ot muamerpa
amcop6epa (D), mupuHa nomactu memtanku B = 0,05-0,4 ot dy, BEICOTaA
YPOBHS XKUAKOCTHU B cocyme H = 0,8-1,3 ot D, paccTosiHHE MEeXKOy THOM
armapara ¥ Kpaem jionactu hy = 0,2-0,4 ot dy, mapaMeTpsl TYPOUHHBIX
Mmenianok: dy = 0,15-0,6 or D; B = 0,1-0,2 or du; H = 0,8-1,5 ot D;
BbIcOTa MeInanku hy = 0,3-0,8 ot dy,; mponennepHON Mewanku - dy =

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 155



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

0,2-0,5 ot D; miar Buuta S = 1-3 or D; hy = 0,5-1 or D; H = 0,8-1,2 ot
D.

ApcopOeptl IV Tumna - maTpoHHbIE GUITBTPHI ITUPOKO HCIIOJIL3YIOTCS
B XMMUYECKON TEXHOJIOTUHU, HAIlpUMep B MOHOOOMEHHOM TEeXHOJIOTUU
OJIT OYMCTKM HU3KOCOJIEBHIX BOOHBIX PACTBOPOB. IIpakKTUYECKU BCe
IIPOMBINIJIEHHBIE alllapaThl 3TOT0 TUMA MOTYT OBITH MCIIOJIb30BAHHI AJIS
afgCOpOIIMOHHON OYMCTKH, HO crnelnudpuKka GU3nYeCKUX XapaKTEePUCTUK
copbeHTa TpebyeT M CHEemUUYHBIX TEXHOJIOTUYECKHUX IlapaMeTpOoB
3KCIUTyaTalluu.

B HacTosiiee BpeMsi B IIPOMBIIIJIEHHOW IIpaKTUKE amcopOuuu
3arpsA3HEeHU H3 MAaJIOKOHIEHTPUPOBAHHOU 10 OpraHUYeCKuM
3arpsA3HEHUSAM BOOLI Ha MENIKOOUCIIEPCHBIX aKTUBHBIX yrisax KAl u
BAY MOTryT npuUMeHSAThCS MaTPOHHBIE (PUIILTPHI, IJIOManb QUIbTPAIUU
248 mnatpoHOB cocTaBisieT 80 M. [IaTpOHEI BBINIOJIHEHBEI W3 BUTOU
IIPOBOJIOKH, AJII HaMbIBa Ha HUX YTrOJIBHOTO mopoinka ¢ppakumm 40 - 30
MKM, OHH TIpeJBapUTEJIbHO MOKPHIBAIOTCS IBOMHOM KallPpOHOBOU CETKOM
IIPOM3BOLCTBA PaxMmaHOBCKOMI HIETKOMPSAONIIbHOMN dbabpuku.
[TpoOoOMXKUTENPHOCT, (PUIBTPOILIMKIA B 3aBUCHMOCTM OT COCTaBa
oumillaeMoy BOHBl 0OycioBiIeHa JubOO IOTEepsSMHU Hamopa, Jubo
IIPOCKOKOM HEeOONyCTUMOU KOHIIeHTpaIuu pacTBOPEHHBIX
3arpsa3HEHUN.

3.10. [ mpoeKTUPOBaHUSA afcopOepoB HOIXKHEI OLITh M3BECTHBI
Cclenylollie IlapaMeTphl: pa3Mephl ancopbepoB, 00BEM U Macca
3arpy3kud ajfcopOeHTa, PeXKWM CMEHBl 3arpy3Kd, KOJIHMYEeCTBO U
TEXHOJIOTUYECKasi cxeMa OOBSI3KM afcopOepoB, THUII U KOJIUYECTBO
HCIIOJIb3YEMOU apMaTypHhI.

[Tpu pacueTe amcopOepoOB HEOOXOOMMEI CIIEAYIOIINE UCXOTHbIE
rmapaMeTphl: pacXofd CTOYHBIX BOJ; HadallbHasd KOHIIEHTpalusa
3arpsa3HeHUN; KOHIIeHTPAallus 3arpsa3HeHU B OYUIIIEHHON BOME;
“30TepMa afgcopOILMK; CKOPOCTb PUIBTPOBAHUSA CTOUYHOM BOOBI Uepe3
3arpy3Ky MJIM CKOPOCTb ABUKEHUSI CTOYHOM BOOHI Yepe3 MOoIepeyYHbIe
ceueHus amcopbepa; o6beM agcopOeHTa, eOUHOBPEMEHHO
BBHITPY2KA@eMoro U3 afCcoOpOIIMOHHOM YCTAHOBKH; OPUEHTUPOBOYHAS
ITPOIOOJI2KUTENIBHOCTD IIeproaa padboThl afcopOeHTa I0 IPOCKOKa U
COOTBETCTBEHHO 3aMeHbI 0TPAO0TAaHHOTO agcopOeHTa YUCTHIM;
TpeOyeMasi cTeleHb OTPabOTKM; KaxXKyllasicsd U HaChIIIHAaSA MJIOTHOCTh
anmcopOeHTa.

B ToM cnydae, Korma (QpU3MKO-XMMUYECKHUM COCTaB 3arpsi3HEHUU B
CTOYHOU BOOEe HEU3BECTEH, HAIIPUMEP, B MHOTOKOMIIOHEHTHOU CTOYHOU
BOoOe IIocie OHWOXMMHYECKOW OYUCTKH, B pacueTe KOHIIeHTpaluu
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amcopbaTa MOXKET WHCIIOJIb30BAaThCSI OOOOINEHHBIM IIOKa3aTesb, B
yacTtHOCTHU XIIK, BIIK, opraHu4yeckuu yriepog.

Pacuyer pa3MepoB amcopOepoB HAYMHAIOT C omnpeaesieHUus: oOIei
TJTOIIAAN afCOPOIIMOHHON YCTAaHOBKH, UCIIONB3ys ¢opmyny (82) CHull
2.04.03-85, a 3aTteM, BHIOpaB KOHCTPYKIIMIO U IIJIOIIAAb IIOIIEPEYHOTO
CedyeHUus OOHOTO agcopObepa, PacCYUTHIBAIOT MUHUMalIbHO
Heo0XoouMoe YHUCJIIO ITapasielbHOo paboTalomux agcopbepos.

HaubGonee TOYHBIM pacyeT BBICOTHI 3arpy3ku amcopbeHTa B
agcopbepax W peXXrWMa ee 3aMeHbl BBIIOJIHSAETCS N0 pe3ybTaTaM
paboTel Momenu apcopOepa BHIOpaHHOM KOHCTPYKIIMKM Ha HAaHHOU UJIN
QHaJIOTUYHOU CTOYHOU Boje. B pexwuMme, COOTBETCTBYIOIIEM
peanbHOMY, T.e. IIPU COXPAHEHUU IIPOMOJIZKUTEJIbHOCTU KOHTaKTa U
00bEMHOM Harpy3Kd CTOYHOM BOOBI Ha aAcopOeHT (CKOpPOCTH
bunbTPOBaHU), ONIPENENISIOT IPONOIKUTEIBHOCTE PaboTHl agcopbepa
OO IIPOCKOKa MHUHMMAJIbHO OONYCTUMOU KOHIIEHTpPAalUU U OO IIOJIHOTO
rcuepliaHus eMKOCTH afcopbeHTa.

Ha ocHOBe yKa3aHHBIX OTBITHBIX MAaHHBIX OIS agCOPOepoB C IIIOTHLIM
clioeM 3arpy3KH CTPOST BBIXOOHYIO KPWUBYIO. BhIXomHasi KpuBas
IIPeACTaB/IsIeTCS B BUE rpaduKa B CUCTEME KOOPAUHAT: KOHI[EHTPAITUS
agcopbaTta B xkugkou (ase Cj - Ha OCH OpOMHAT U BpeMsi t - HA OCH
abcrmucc. OHa xapaKTepu3yeT U3MeHeHNe KOHIIEHTPAlluK B OYHUIIaeMOM
BOJIe B KaKOM-TuOO CeYeHUHW afcOpOIMOHHON KOJIOHHHI B MpPOIlecce
agcopOumu. BeIxogHass KpuBasi HAaYWMHAETCS C MOMEHTA MOSIBJIEHUS
MHUHUMAJILHONM  MPOCKOKOBOM  KOHIIEHTpPAIIMM U  3aKaHYUBAETCS
MOMEHTOM IIOSIBJIEHHMsSI MaKCHUMaJIbHOM KOHIIeHTpaIluu apcopbarTa B
BOJIE.

[Io maHHBIM 9KCHEPUMEHTAIbHON BBIXOOHOM KPHUBOM OIIPEHesieTcs
OJIVHa 30HBI Maccomnepemadm Hy, 3aKIIO4YEeHHOUM MeXOYy CIIOSIMU
YHUCTOTO ¥ 0OTPabOTaHHOTO afcopOeHTa:

_ Loads ™ Lrags
H?ﬂ - rﬁ'ti + (;-I:E _E :]
lads Jads lads
(76)
C yBeIIn4eHneM CKOPOCTHU BOOHOTI'O ITOTOKaA
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|!.-:I OJIMHAa 30HBEI MacCcoIlepegadyu YBEJIN4YNBAETCH, HO OJIsA
MHOTOKOMIIOHEHTHOM CTOYHOM BOILI - MEHEE YEM B IIPOIIOPITMOHAJIBHOM
OTHOIIIEHNHM, B YaCTHOCTH IIPpHU JOOYHUCTKE OMOXUMHUYECKH OYHUIITEeHHBIX
CTOYHBIX BO[M:

H (H =06-07
| 1 .0OT

U, (77)

I[ImrHA 30HBI Maccomepenayy OoJI2KHa OLITH MEHBIIe OO0INel BBICOTHI
3arpy3KH Ha PE3ePBHYI0 BBICOTY CJI0sI, 00ECIIeYMBAIOIIETO OYUCTKY
CTOYHLIX BOIO B MEPHO[ CMEHHI OTpPabOoTaHHOTrO amcopOeHTa, W Ha
BBICOTY CJI0sT 0TpaGoTaHHOr 0 agcopOeHTa. Pe3epBHYIO BLHICOTY 3arpy3KHU
OITPEIENSIIOT 10 ABYM BBEIXOJHBIM KPUBHLIM Ha BbIcOTe Hq u HE

(Hy—HzT

H, =u,T=
£, —i

]

4 “F

(78)

rge un - (baKTI/I‘-IeCKaH CKOpOCTb BOOHOTI' O ITIOTOKaQ, paBHaH
U E(

& - IOPO3HOCTE 3arpPy3KH).

IInst pacyeTa IIPOOOIKUTEIBHOCTH PAOGOTHI amcopOEepoB OO0 CMEHE
agcopO6eHTa HCIIONb3yIOT MOaHHBIE BBIXOJHOM KPHUBOH MO 00BEMY
XKUOKOCTH, 00paboTaHHON OIpegejiIeHHBIM O00BbeMOM 3arpy3Ku [mOo
obecnedeHus TpeOyeMoOro uCYeprnaHuss eMKOCTH:
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s o W;W; IV,
(79)

IIns pacdeTa Macchl ancopOeHTa cjiefyeT I10JIb30BaThbCS BETMYUHOU
KaxKylIllencs IIJIOTHOCTHU (CeayeT YYUTHIBATh, YTO HAaChIMHA IIJIOTHOCTD
aKTUBHBIX yTJIel XapaKTepu3yeT Maccy oOpa3mna amcopOeHTa,
3aHUMAIOIIEr0  OIpefdesyieHHBI  00beM, BKJIl0OYas  BO3OYIIHBIE
ITPOCIIOUKM Me}Kny YacCcTUIlaMU YTJid U BHYTPU €ro 1Iop, XU COCTaBIIsET
0,25-0,6 r/CM) B oTnuuynme OT HACHIIHOHW, KaXKyllasCsA IIJIOTHOCTH
aKTUBHBLIX YTJIeM BKJIIOYAeT TOIbKO MacCCy 4YacCTHUI] C BHYTPEHHUMHU
rnopaMu. [Ipu 3arojHeHUUu B ngpeHHI/IX IMOp dYacCTHI] BO3OYyXOM 3Ta
BenuurHa paBHa 0,4-0,9 r/cm”. [lpu 3anolHEHMM BHYTPEHHUX IIOP
BOIOM KaXyIllasics MJIOTHOCTh paBHa 1,2-1,5 r/CM3, IIO3TOMY B IIJIOTHOM
ClI0E MOKpPOTO TpPaHY/JIMPOBAHHOTO VIS BO3MOXKHO CO3[aBaTh
BOCXO[ISIIIIUM IIOTOK BOJBLI CO CKOPOCThIO 8-12 M/4u 06e3 BCIIJILIBAHUSA
YacTul] Y. I/ICTI/IHHaﬁ IJIOTHOCTh YTJIEPOOHOTO CKejieTa aKTUBHOTO
yris paBHa 1,9-2 r/cmS. CrnepnyeT yY4uTHIBATh U MOBHIIIIEHUE IIJIOTHOCTH
yrieu B TIIpolecce HaKOIIJIEHUsS Ha WX IIOBEPXHOCTU MOJIEKYIT
amcopbata. U3MeHeHUe IIIIOTHOCTY afCcOPOEHTOB OOIXKHO YyUUTHIBATHCS
IIpu 1epecdyeTe oObeMa aKTUBHBLIX yIrjled Ha WX MacCy, B YaCTHOCTH,
IIpu  Ileperpy3kax  aacopOIMOHHBIX  allllapaTOB M  pacyeTe
TIOOIePKUBAIOIINX KOHCTPYKIIMM.

[Torepu apmcopOeHTa HpU Ieperpy3kKe 3aBUCSIT OT €ro IIPOYHOCTH,
KOTOpas [Ji aKTUBHBLIX yTJiell B 3aBUCUMOCTH OT MCXOOHOTO CHIPBbS M
TEXHOJIOTUH aKTHUBAIIMM HaxomuTcs B npepgenax 60-90 %. B wacTtHOCTH,
ITPOYHOCTE MeHee 75 % NPUBOAUT K MOTEPSIM Ha UCcTUpPaHue 6osee 15
%, TI0O3TOMY 3TH YTJIM PEKOMEHAYIOTCS K OHOPAa30BOMY YIIOTPEOIIeHNUIO.

[Ipy OTCYTCTBUM BBIXOOHBIX KPUBBIX M [OPYTUX HOAHHBIX PabOTHI
MoIenu aacopbepoB B peasibHBIX pexXMMax O3SKCIUTyaTallud pacyeT
HeoOxomuMoro obObeMa 3arpy3kud agcopbeHTa  HAYMHAIOT C
ommpepenieHWs OO3bl amcopOeHTa, ofOecneuyunBawilnel Tpedyemyio
XapaKTEPUCTUKY OUHUILEHHOU CTOYHOU BOMHI.

ITOT pacyeT O VCIOBUS TOJIHOTO HCYEPIaHUus eMKOCTH
agcopbeHTa MpPH M3BJIEYEHHWM OOHOTO KOMIIOHEHTA IIPU H3BECTHHIX
XapaKTepUCTHUKaX amcopbaTa u amcopOeHTa BemeTcs Mo GopMyie
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un_ OATICHT M
D, = Kﬂmugygl :
KF =E-¢F"mr;
y= £
0.0%° (80)

rae Vv - MOJIIpHBIM 00beM copbaTa, )1M3/M0Hb.

Bo Bcex ocTambHBIX CchaydYasxXx (MHOTOKOMIIOHEHTHBIM COCTaB
3arpsi3HEeHUM, OTCYTCTBUE XapaKTEPUCTUK apcopbaTa u afcopOeHTa U
p.) ucnonb3yetcs popmyna us CHull 2.04.03-85

-I‘Isin - [Cs:lz _Cﬂ]fﬁ;bﬂfﬁm{.
(81)

N3oTepMy amcopOiiuu, BHIpaXKalollylo CBI3b MEXIY KOHIeHTpalueu
amcopbata B Bome (Cg Mr/I) M MaKCHUMAJIbHOM aACcOpPOIIMOHHOM
€MKOCTBIO (

mih
.3 , MI/JI), OIIUCHIBAIOT ypaBHeHUusAMU. [Ipy HayalbHOU KOHIEHTPALIUU
ctoyHou Bogbl 7o 100 mr/n XIIK MOXHO UCIIONIb30BaTh u30TepMy ['eHpu

mih
':15-.’1 = FCex;
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i
I:IJ-.’-' = rCen. (82)

[Ipu OONBIIMX KOHIEHTPAILUSIX OOBIYHO HCIOJNB3YIOT UW30TEPMY
dpenHOUXa

m '
I:IJIE' = Cf:l;’ ;

i I'n
I:IJI.!-' = Mo (83)

ApcopOiusa MHOUBUOYalbHOTO BelleCcTBa U3 BOALI MPU YCJIOBUU
3amoJITHEHUSI TIOBEPXHOCTM MOHOCJIOEM  MOXKeT OBITh OIlMCaHa
ypaBHeHueM JIsHrMiopa

min
':Ijﬂl =
I
24 bCox/(1+bCex).
(84)

s amcopOiyyu OrpaHMYEHO PACTBOPHMOIO BEIEeCTBa C pa3MepoM
MOJIEKYJIHI, OTU3KUM pa3Mepy I10p amcopOeHTa u3 OMHOKOMIIOHEHTHOTO
pacTBopa, MOXKeT OBITH UCIIOJIb30BAHO YPaBHEHHNE T

_ o
lgm =I1g&a-2,3

BT 2 Lg C.j ] 2
2
8 C (85)
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OHpeJIeJ'II/IB KOS(l)(bI/II_II/IeHTLI II0O OIIBITHBIM TO4YKaM, BBIYHUCIIAIOT
BE€JIMYHWHBI

#wou

I

.3 , 3agaBmmch Cex U Cen, ¥ II0 HUM ONPENEISIOT O3Bl afcopbeHTa,
KOTOPHIE B CTAaTUYECKUX YCJIOBUSIX 00ECIeYMBAIOT OYUCTKY BOIBI OO
TpebyeMoro KadecTBa (OO MPOCKOKA) ¥ OO KaudecTBa BOHI,
COOTBETCTBYIOIIEr0 3afJaHHOMY MCUYepIlaHNI0 eMKOCTH afgcopbeHTa. Ha
OCHOBE pacyYeTHHIX o3, 3aJaBIIUCH OPHEHTHUPOBOYHOU
IIPOOOJIXKUTEJILHOCTBI0O  PabOThHl  agCcOpPOIIMOHHOM  YCTAHOBKH OO
reperpy3ku apcopbepa, PpacCYUTHIBAIOT BBICOTY aACcOPOLMOHHOU
3arpys3ku, obecliedmBalolllel OYUCTKY BOIBI 0 IPOCKOKa H2 U BEICOTY
3arpy3kKu, KOTopas 3a TOT Ke IIepUOof AOIXKHA ucYyepnaTtb eMKOCTh H1

i = —DTQZEJ
Fa.:is:ysa ;

Hg — D.’Tﬁm{ q'}fﬂiﬁfﬁ
Fu¥u . (86)

YTounsieTcss BenuumHa Hi1 € y4eTOM  YCJIOBUM  3aMEHBI
oTpaboTaHHOTO apcopOeHTa  YHCTBIM, T.e., HaOpuMmep, oI
HEIIOABUXKHOTO IIJIOTHOTO CJIoA 3arpy3ka H mnpuHUMaeTcs paBHOU
BBICOTE 3arpy3KU B OOHOM aImapare.

OOm1as BhICOTa 3arpy3Ku afcopOeHTa IIPUHUMAaETCsI He MeHee YeM

Htot =
Hi+H>+H3.
(87)

BBuOy TOTrO, 4YTO YCJIOBHUS HCYepIlaHUS €MKOCTH afcopOeHTa B
OUHaMU4YeCKOM (IIPOTOYHOM) pexXuMe OTIUYAIOTCSd OT MPUHSATHIX OJIS
OPHEHTHPOBOYHOTO pacyeTa CTaTU4YECKUX (KOHTAKTHHIX) YCIIOBHUHU,
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HGO6XOJII/IMO YTOYHUTH IIPOOOJIZKUTEJIbHOCTD pa6OTbI 3drpy3KHu
aJICOp6LII/IOHH0171 YCTaHOBKH 0 IIPOCKOKa IIO (I)OpMy'J'Ie

f = Ecex (H:rﬂ:r _HI)E(CE?! + ':I.?:x)
o uCl ; (88)
Hac
g=1- FL
y:b
(89)

[Ipu OTCYTCTBMM CHpPaBOYHHIX [OAHHBIX B pacyeTe ancopO0epoB C
aKTUBHBIX YyIJIeM € [OpuHumaetrca paBHeM 0,5. B  ycrnoBusx
afgCOpOIMOHHON OYHCTKM BOALI OT OOHOTO KOMIIOHEHTa IIpU Re>4
pacueT MOPONOIKUTENBPHOCTH pPaboTel agcopbepa OO IOSBIEHUS Ha
BBIXOZI€ M3 CJIOSI IIPOCKOKOBOM KOHIIEHTPAIIMU IPOBOOUTCA II0 (popMyJie

g—”—1]+m[1—%"]+1
- " : (90)

Pacuet npu Re<4 npoBOOuTCS 10 popMyIie

M
}Jjé _ vl In
s tat =
b U

alr

f’ﬂ-!l: -

L1

Ml I::l' I::f
PONELC N PR AN ISP PN
D g7 | C. o)

®opmynel O omnpeneneHuss Ko3OUIIMEHTOB MAacCOOTOaYu UMEIOT
BUI,
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8 =1,24|[Dm f&ffa:lREu'jﬁB Prn‘333; 0,2 < Re? < 1);
(92)

8=112(D, i} Re"" Pr"™™. (1<Re<4).
(93)

[IoOuThCS yMeHbIIIeHUsS 00beMa yIiisa B aicOpOIIMOHHON YCTaHOBKE, HE
CHU3UB 9PPEeKT OUNCTKU, MOXKHO, 00eCIeuyrB HEeIPEPLIBHBIN UJIH
OVCKPETHBIW BBIBOM 13 amcopbepa mopiuil oTpaboTaHHOT o ajcopbeHTa
1 OJHOBPEMEHHYIO ITOJadyy B HETO MOPIUM YHUCTOTO afcopbeHTa. Takou
IIPOIIECC MOKET OBITh OCYHIECTBIIEH B aficopOepax C OABUKYIITUMCS
cinoeM 3arpy3ku. CKOPOCTh OBUKEHUS 3arpy3KM [0JI2KHa OLITH paBHaA
CKOPOCTH IlepeMeIlleHusT KOHTPOJIMPYEeMOT 0 KOHIIeHTpalluu ajgcopbaTa
IO CJIOIO 3arpy3KU MPHU YCJIOBUM €TI0 HEIIOABUKHOCTH. B mpakTuke
OYMCTKHU CTOYHBIX BOJ 3Ta CKOPOCTh HaxXOOuTCs B Impepdesnax 1-20 cm/4.

I[Ins pacyeTa CKOPOCTU TEepPeMelleHUs M0 HEeOXKNKEHHOMY CIIO0
anmcopOeHTa 3aJaHHOM KOHIEHTpalliM 3arpsi3HEeHUM CTOYHBIX BO,
Haxopsencs B mpegenax 20-80 % HadanbHOM, HCIIOIB3yeTCSA popMyia

u=uC, e, +a™)|
(94)

B ycnoBusix amcopOIUOHHOM 00pPabOTKM MHOTOKOMIIOHEHTHOM
CTOYHOM  BOOBI TpaHHIla HCUEepPIaHusI €eMKOCTH  copOeHTa
repeMeIaeTcsl Me[JjieHHee TpPaHUIlbl MPOCKOKOBOM KOHIIEHTPAIIUH,
IIO9TOMY PEeXKUM BHITPY3KH OTpabOTaHHOTO CcoOpOeHTa [OOJIXKEeH
IIepUuoauYeCcKU KOPPEKTUPOBATHCH.

B agmcopbepax C TICEBOOOXKHUKEHHBIM yriieM [MOjs pacdeTa
HCITOIb3YIOTCS (POPMYJIBL:

OJId OIBYXCEKITMOHHOT'O aIllllapaTa
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Cﬁx Cex
qu + i i 1 _g(cé‘?é _Csx) =0
‘Dsb w 1 , (95)

OJId TPEXCEKIINOHHOTI' O allllapaTa

Cs I::‘Ie:lr Cex
D ; -3 G'EJ“_E;'sa_':i'w(Cm _Cax)=[-‘]

'?5-.’.'
sty DR D, (96)

3.11. Ha ocCcHOBe BLHIIOJTHEHHBIX TEOPETUYECKUX HCCIIeOOBaHUU
IIpHUBegeM MMPUMEPH pacyeTa.

IIpumep 1. PacueT aAcopOIMOHHON YCTAHOBKM C IIJIOTHBIM
HEMNOOBUXKHBIM CJIOEM TPAHYJIMPOBAHHOTO AaKTHUBHOTO YIS OI4
OYHNCTKH MHOTOKOMIIOHEHTHOM BOMHI.

I/choaHbte OdHHble: TIPOU3BOOUTENIBHOCTh qw = 10 TEIC M3/cyT 1280)0%1
417 m /11 HadanbHasa BenuduHa XIIK (Cen) = 625 Mr/m; KoHedHas
BenmuuuHa XIIK (Cex) = 50 mMr/m; usorepMa amcopOIIMU COOTBETCTBYET
ypaBHeHU0 OpenHguxa: dsp B Mr/r; C B MI/J;

mx 1s
ey = 253Cq ; MMHEHHAsT CKOPOCThL OTHOCHUTENILHO CTeH azcopbepa L
coctaBisieT 10 M/4; OPpUEHTUPOBOYHAS ITPOHOIXKUTEIHBHOCTh PabOTHI
YCTAHOBKHU [10 IIPOCKOKA

o
ﬁﬂg-:-' = 24 yu; yronp AI'-3, ero KaxyIascs nJI0THOCTb

})5..’: = 0,90, HacritHadg

Vi = 0,45; BBICOTA CIOs1 yriis B omHOM amcopbepe Hgds = 2,50 Mm;
3aylaHHas CTENEeHb ucUeprnaHus eMKocTu copbenTa Ksp = 0,7; quaMmeTp
amcopbepa D = 3,5 M.
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HOPH@OK pacdyema: oIlpepgejisaeM MaKCHUMaAJIbHYIO COp6LII/IOHHYIO
E€MKOCTBb

jiih

14 B COOTBETCTBHU C M30TEPMOU, MT/T:

At 12
4 = 253Cs = 253°0,6252 =
200; (97)

HaxoguMm oO0miyio IUIOIIaAb OOHOBPEMEHHO H  ITapalljielIbHO
paboTatouiux agcopbepoB, M*;

g o 10000
2410
(98)

KonuyecTBOo MapailenbHO W OOHOBPEMEHHO pPaboTaloImux JTUHHUH
amcop6epoB nipu D = 3,5 M, IIIT:

By 4174
P e 31435

»

(99)

[IpuauMaemM K paboTe 4UYeTHIpe IMapajyIeIbHO W OOHOBPEMEHHO
paboTarouux TUHUMN agcopOepoB Ipu CKopocTu pumbTpaumuu 11 m/4g.

MaxkcuMaribHasg go3a aKTUBHOTO YIJid, I'/1I (Kl"/M3):
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C, -C,  625-50

nox = —= = =
* g 253(0,05)Y
(100)
Ilo3a aKTUBHOTO YTJIsI, BHITPYy:KaeMoro u3 agcopoepa, r/mn (KF/M3):
D, - C.—C. _ f25 =50 41
Eay 07200
(101)

OpreHTUPOBOYHAS BLICOTA 3arpy3Ku, obecrieunBaloiias OYNuCTKY M:

pme g o 417
Taute 90417 .,

Foa¥ 41,7-450 . (102)

OpueHTHPOBOYHAS BBICOTA 3arpy3KH, BEITPyzKaeMas U3 amcopbepa,
M:

Dg by 417
ool _AL41T-24

HY =
F y™ 417450

(103)

Bricota cnosi oTpaboTaHHOTO afcopOeHTa, BHITPYXKAEMOTO U3
amcopOepa, IpUHUMAaETCS paBHOM 3arpy3kKe ogHOro agcopbepa H = 2,5
M, pe3epBHas BbICOTa 3arpy3ku H3 = 2,5 m, H2 = b.

OOmast BeICOTa 3arpy3Ku afcopOeHTa B agCcOpPOIMOHHOM YCTaHOBKE
IIPUHUMAETCS C Y4eTOM YCTAaHOBKH OJTHOTO pPe3epPBHOTrO amcopbepa, M:

Hiot=H; + H2+ H3=25+5+2,5=10.
(104)

OO611ee KOJIMYECTBO TMOCJIEIOBATEILHO YCTAHOBJIEHHBIX B OOHOM
JIMHUHU afcopOepoB

Nads = 10/2,5 = 4 m1r.
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[TpOmONMXKUTENBHOCTh PAOOTHl tads amCOPOIIMOHHONM YCTAHOBKH [0
IIPOCKOKa (mIpu oOmHOM ajcopbepe, HaXOOdIlIeMCSI B IIpoliecce
Imeperpys3Ku), 4:

r’1.1.::‘5 = [zcex I:HE + HE )E(a?ﬁm +Cen )J"Ilucjx, (105)

IIPY ITIOPO3HOCTU 3arPy3KHU

£=1-045/09=02,
(106)

200,05 75 05(0,65 +200)
- : =175
11-(0,625) .

Ela..:z‘s

(107)

[TpomomXuTenbHOCT, PAbOTHI OOHOTO apcopbepa MO0 HCUYepIaHUus
€MKOCTH, 4:

52@‘: - ECmKIﬁHlEI[ﬂT +Ce:u )J.l"UCEx -

_2:0,625:0,7° 250 0,5(0,625 +200) _ .
11 0.625° . (108)

TakuM o0Opa3oM, TpeOyeMasi CTelleHb OYHCTKH MOXKET OBITh
OOCTUTHYTA HEIPEephIBHOM pPaboTOl 4YeThIpeX MNapallIebHBIX JTHUHUH
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amcopOepoB, B KaXKAoM U3 KOTOPHIX II0 YETHIPE II0CJIENOBATEIbHO
YCTAHOBJIEHHBIX ajicopOepa, M3 KOTOPBLIX OOWH PEe3ePBHBLIN HAXOOUTCS
B pexuMe Imeperpy3ku. Kaxkpbelii apcopbep mpu 3ToM paboTaeT B
TeueHre 51 4, OTKIIIOUEHUWE OOHOTrO amcopbepa B MOCIeIOBaTEIbHOM
IIelTd Ha mepe3arpysKy IIpou3BoguTcs yepes 17 4.

[Tpou3BemeM pacyeT o6beMa 3arpy3KH OJHOTO amcopbepa, M3:

35
i = fush =325 <
' (109)
CyXOM MaccChl yIJisi B OGHOM afcopbepe, T:
By =y =50 2411
(110)

[Ipu mepe3arpys3ke YeThIpex agcopOepoB depe3d Kaxkmawie 17 4 (1o
OOHOMY M3 KaXKOOW JTMHUU) 3aTPATHl YIJI COCTABST, T/4:

Wi (114
3 =—2 S Y
fags 91 ,
(111)
4YTO COOTBETCTBYET [03e yIJid, I'/II:
Dy=3,1q,=056/417=24]
(112)
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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ITpumep 2. PacueT amcopOIMOHHOM YyCTAaHOBKM, OOOPYIOBAHHOM
amnmapaTaMd C HENOOBUXKHBIM CJIOEM aKTHUBHOTO YIJIS OJIS OYUCTKH
OOHOKOMIIOHEHTHOI'O BOOHOT'O pacTBOpa OT BellleCTBa U3BECTHOIO
CTPOEHUSI.

HcxoOHble OaHHble: TPOU3BOAUTENBHOCTH yCTaHOBKU 120 M3/q;
akTuBHBIM yrojib KAJ-MOOHBEIM C SKBUBAJIEHTHBIM [OUaMETPOM 3€epeH
2,5><1O'3 M; HadaJibHasi KOHLIEHTpaluss 0€H30MHOM KUCJIOTH B CTOYHOM
Boge Cen = 10,65 mons/M>; KoHeuHas KOH%GHTpaI_[I/IH OeH30MHOM
KHCJIOTHI B oumnieHHOU Boge Cex = 0,1 Momb/M”; BBICOTa CJiOS YIS B
amcopbepe Hgds = 3 M.

ITopsidok pacuyema: omnpegenseM KOHCTAHTY  aACOPOIIMOHHOTO
paBHOBecus Kp 1o rabn. 29, pacueT Ipou3BoAuM I1o popmyre

KF — E-ﬂf‘mr.
(113)

roe R = 8,33 JIx/(Momnb.rpafm), IIpyu TeMOoepaType CTOYHOU BOObI £ = 25
°C; T = 289°, otrkyma RT = 2,48 K]IK/MOIb;

(- AF® Y0 H COOH = 5(- ARCIC,H, + 8- AR °)CO0H =
=212 +1,63=2283

Jlorapudmupyem BeipaxkeHue (113)

_ AR 2283,
FOo0303RT 248

g X

rge K = 10000; 2,303 - koadpdunueHT nepesoga In B 1g.

Pacuetr paBHOBeCHOUW (MHHHMAJIbHOM) OO3Bl AKTHUBHOTO YIJISA [OJIS
M3BJIeUueHUsT O€H30MHON KUCJIOTHI ITPOBOOUM 110 popMyIie
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0677 ~ 0173
= Cé‘?d C:

K;LHEUEIBE'I

a
’

(114)

roe

:]'-l - OTHOIII€HHuE MOJIAPHOI'O obbeMa OJAaHHOI'O BeIlleCTBa K MOJIAPDHOMY
O6I>eMy CTaHOAPTHOTI' O BEIlEeCTBa;

Lk MOJISIPHBIN 00beM OeH30MHOM KHCJIOTH], paBHBIN 0,1135 JIMS/MOJIB;

L;.=+=m - MOJISIpHBIE 00BEM CTAHOAPTHOTO BellecTBa (IIOCTOsIHHAS
Benu4yMHa B pacyeTax, paBHas 0,09 om~/mons); Cen = 10,65 MOJ‘II:/M3,‘
C% - pacTBOPUMOCTL OEH30MHON KHCJIOTHI B BOle, paBHas 27,8 Mob/
M~; Kp - KOHCTaHTa afgCOpOLMOHHOTO PaBHOBECHUS [JI IIOTJIOLIEHUS

BemiecTBa, paBHas 10000;

L

2 - mpenenbHBIM aOCOPOIMOHHBIM 00BbeM, paBHBIM mias yrias KAII-
nogHb 0,3 oM°/KT.

[TogcTaBuB 3Ha4YeHUS NPUBEOEHHBLIX BEIUYHWH B ypaBHeHue (114) u
IIPOoJIOrapu(PMUPOBAB, IIOTyYUM

lg D, =lg047+]g % +0,7661g 10,65+ 0,1781g 27,3 -

»

- 0142124 -0.991 1z 0,3 = 0,674,

oTKyma Dsp = 4,7 MF/M3.
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3. OmpemenuM K03¢pGUIMEHTH MACCOOTHAYMd NOPHU afcopOIium B
IIJIOTHOM CJIO€ aKTUBHOTO yIid IIpU Pr = v/Dy U Re =

L!d/v no popmynam:

0568 - 0338
B=124(D,15d3)R, R~ (0,2<Re<l).
(115)

0418 - 0,333
8=112(D, fe di)R, R, (1< Re < 4),
(116)

roe ey - NOPO3HOCTh HEMOABUIKHOIO CJIOs, IIPUHUMaeMasi paBHOU
0,4; Dm - BenmuuuHa KoadUulmeHTa MOJIEKYTAPHOU nuddysum 6epercs
n3 crnpaBouHBIX nOaHHBIX ([I. [lepBym; T. Pup. CsolicTBa ra3oB U
xugkocteu - M: Xumus, T.1. - 1969. - 640 c; CupaBOYHUK XUMUKA. -
M.: Xumus, - 1971. - 1168 C.); V - BelIM4YrHAa KNHEMAaTU4YeCKOU BA3KOCTH
BOOHI, paBHas: v = 10" 6 M /C

PaccunTaem K03 PHUIIMEHT MacCOOTOaAYH

.-'ﬁnpn anmcopbiuyyu OeH30MHON KUCJIOTHI Ha aKTI/IBHOM yrie. Ilpu
ouaMeTpe 3€epeH aKTHUBHOTIO YIJId pPaBHOM (2- 3)10 M, CpeOoHuu
ouaMeTp 3epeH paBeH 2,5°10° ™. BemuumHa Ko3dduimenta
MOJ'IeKYJ'IﬂpHOI/I ougdy3uu OeH30MHOU KHCJIOTHI B BOAEe paBHa: Dy =
0,89x1072 M?/C.

Paccuutaem kpurtepuur PeriHonbmoca u IIpaHAOTIS OpPU Pa3TUUYHBIX
CKOPOCTSX IOTOKa:

a) mycCThb
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L'=0,278x107 m/c (1 M/4); Torma
Re = 0,278x107° 2,5x107°3/10° = 0,694;
Pr = 107%/0,89x10° = 1123,595.

[Tockombky Re = 0,694, pacueTt npoBoguM 1o ¢popmyse (115)

An—r
ﬁ _ 1,24 0,89 ].[:l — (D,694}D,§63 [1123,595}&333 -
0.4(25 107)
0,00044- [],813'10,3?21 = D,DUT:"El =13392
o c 1/q;

0) mycTh

L =2222x1073 m/c (8 M/4), Torna

_2,2221072,5:107

1078

ke

5,555

[Tockombky Re = 5,555>4, pacueTt nipoBogumM 1o ¢popmyie (116)

035 _
gAMbt =2

ﬁ - ED:W Prl:l,333

2
d5E

X

Torga
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, ApP
=208 0% 410 a5 - 0 07381 - 26,568
(25:107%% 04 ¢

1/4.

PaccuntaeMm BpeMs pabOTHI amcopOepa OO0 IMOSIBIEHMsS Ha BHIXOE
13 CJIOSI IIPOCKOKOBOM KOHIIEHTPAIIMKM OPTraHMYEeCcKOro BellecTBa. Ilpu
Re<4 pacuet tgds, mpoBomutcsa mo ¢dopmyne (91), roe tads, BpeMs
paboThel apcopbepa HIM TPYIOB IIOCIEOOBATEIbHO COEOUHEHHBIX
amcopOepoB IO MOSIBIEHUS IPOCKOKOBOM KOHITEHTPAIIUH, U:

0392, 26758

Cadl, ™Y
1560.50?3

i ’

P=C,IC,, =

05073
C

DA b s S—
. K’E.EE‘EE ¥ 267509

7’

rge Co,5 - comepzKaHUHE H3BJIEKaeMOIO BeIlleCTBa B CTOYHOM BOE,
paBBHOBeCHoe C KOJIMYEeCTBOM BeIlleCTBa, PABHBLIM II0JIOBUHE Dsp MOJIb/
M°.

3adaHue. PaccunTaTh BpeMs paboTH agcopbepa [0 IPOCKOKa IIPH:

L=10,278x103 m/c = 1 M/y;

Wos
Vi =430 KF/M3,‘ Hiot = 3; Cen = 10,65 Monb/M3; Cex =0,1 M0Hb/M3.

PaccuuTaem Benu4yuHy

3038, 25759
Call, " 7Y
05073
15C,

P=C,IC,,;=
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[To manHBIM npepbiayinux pacuetoB K = 10000; Cs = 27,8 MOJII:/MS;

¥ =1,26.
10,6510000) 02828 (1,26) 23,6759
o= 05073 =
15(27.8)
_ 10 65 37 2565 18560 _ 90831
1554021

PaccunTaeM NIIpPOOOIXKUTENILHOCTE tgds;9, PabOTEl amcopbepa [mo
pereHepanuy aKTUBHOT'O yTJIS

. 430 3- 1 1 I 10,65_1 +]I11D,65_1 _
4,71 13,352 9,0651 0,1 0,1

= 91,489(3-0,0747)[0,5126 + 4,6681 - 1] = 245,63,

[Ipy Re>4 pacyeT NIPOJONMKUTEIBHOCTU paboThl apcopbepa [o
TIOSIBJIEHHWsSI Ha BBIXOOE M3 CJI0OI MPOCKOKOBOM KOHIEHTPALUU
mmpoBoauTcs mo gopmye (90).

Paccuutaem BEJIINYUHY tads, 4, IIpHU CKOPOCTHU (bI/IJ'IprOBaHI/IH, paBHOﬁ

L' =2,222103 = 8 m/u. TIpu sTom

S = 26,568 1/4,

£ = 114362{3-0.30110,5126 +1] = 11,4362(3 - 0,4554) = 29

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

 Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 175



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

PacueTHOEe KOJMYECTBO paboTaloluX aacopOepoB oIpeaesnsieM
HCXO[s1 U3 TpeOyeMOo# IIPOU3BOOUTEIbHOCTYA YCTAHOBKHY, ILIOIIAAN (w,
amnmnapaTta fgds M CKOPOCTH OBUXKEHHUS OYMUINAEMOM CTOYHOM BOMOEI B
agcopbOepe L1

[Tpunsas guameTp annapata D = 3,2 M (fads = 8,04 M2) U CKOPOCTbH
OBUXKEHUS XKUOIKOCTU

L = 1 mM/4, HaxomuM TpebGyeMoe KOIM4eCcTBO paboTalolux agcopOepos
IIPY IPOU3BOOUTENIBPHOCTHA YCTAaHOBKHU 120 M3/g

©B041 (ammapaTos).

Bpemsi paboThl Kaxkmaoro apcopOepa MNOpu 3afaHHBIX YCJIOBUSX
bunbTPOBAHUS CTOYHOMN BOMBLI COCTABISIET NPUOIU3UTENBHO 245 4. [Tpu
CKOPOCTH ABHUXKEHHS OUYHINAEeMOM XHUOKOCTH 4= 8 M/u u D = 3,2 M
Heo0X0oauMoe KOJIMYeCcTBO paboTaronux agcopbepon

120

o 8,048 (ammapara).

BpewMms paboThI Kaxkaoro agmcopbepa B 3TOM ClIy4dae [0 IPOCKOKa
OEeH30MHOU KUCJIOTEI COCTaBiIgeT 29 4.

IIpumep 3. PacueT ancopOIMOHHOM YyCTAHOBKM, OOOpPyIOOBaHHOM
arrmapaTaMy C IICEBOO0XKUKEHHBIM CJII0€M aKTUBHOTO YT IS,

HcxoOHvle OaHHble: TPOU3BOOUTENBHOCTH ycTaHOBKM 400 M3/‘-I;
HUCIIONMb3YEeTCSI aKTHUBHBIM aHTPAIMT C SKBUBAJIEHTHBIM OUAaMETPOM
3epeH 0,5 1073 (0,5 mM); HayanmbHAsl KOHIIEHTpAIUs OMOJIOTUYECKH
OYMIIIEHHBIX CTOYHBIX BOO Cen - DO T O/M3; KOHeYHas KOHIIeHTpalusd
OpraHNMYeCKUuX 3arpsi3HeHu B Boge Cex = 15T o/m3.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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ITopsidok pacyema: MUHUMAIbHYIO MOO3y AaKTHUBHOTO VIJIS TIPHU
OOOYHCTKE OMOJIOTMYECKH OYUINEHHBIX CTOYHBLIX BOJ OHpemesisieM II0
dbopmye, KT/M°:

wn _ Ca=Cy _50-15_

= ~e &
5

o 20003

a

5.8,

OmnpepernsgeM pacxof aKTUBHOTO yIJisi, KOTOPBIA 3aBUCHUT OT YHCJIia
CEeKIIMM aJcopOIMOHHOTO ammapaTa. PacCMOTpPUM oOIpeneeHue
pacxoja aKTUBHOTO YTJIs IIPU pacxofe XKUOKOCTU qw = 10 M3/t1 B OBYX
U TPEXCEKUMOHHOM ammapare. PacuyeTsl npoBoguM 1o popmynam (95)
u (96). BenuumHa OO3BI aKTUBHOTO YIJis, OIpedeieHHas B IpUMepe,
cocTtaBiseTr 5,8 KP/M3. Pacxonm akKTWBHOTO yIJId B [OBYXCEKIIMOHHOM
amnmnaparte (sb, KI'/4, OllpefensieM pelleHreM KBagpaTHOIO YPaBHEHUS

2
“a Va4 Cac )
D.]:;n Dsb Ds-?l
Fop =
’ 20
Df&?w

(117)

15 2052 15 35° 15
PRl il 7+ || 2 2 -
5.8 13364 33 64 33.64° 10

_ — 25862+ 83135
0,083

= 64,35,

[TpuHMMaeM OBYXCEKIIMOHHBIN allapaT C 00IIe BEICOTOM
IICEBOOO0OXKUXKEHHOTro cy1osd 3 M (1,5 M BBICOTaA CJI0 Ha KaXXOO0H CEKIIUH).

3.12. JIns ompeneneHus OCHOBHBIX TEXHOJIOTHMYECKUX IIapaMeTpOB
paboThl afCOPOIIMOHHBIX allllapaTOB IMPUHHMAaEM, YTO OTHOCUTEJIbLHOE
%qc%ﬁpegpﬁ IICEBOOOXKHUXKEHHOTO CJI0A B  allapaTe pPaBHO:

ads afi b (

177

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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"
ads - BBICOTA IICEBMGEXKHIKEHHOTO CJIOs, o00pa3oBaHHOTO U3

HEMNOOBUXKHOT0, BBICOTOH **g4d5). TOraa MOPO3HOCTh

¥ TICEBIOOO0KUIKEHHOT O (olp (o) o 3aJaHHBIM OTHOCHUTEJIbHBIM
pacIimpeHreM COCTaBUT

H”’(1—5)=1— (1-04)=04

ads ’

|

1_

ar}

]
u'_..
L_h

& - IOPO3HOCTh HEIIOJIBUIKHOTO CJI0s1, paBHas 0,4.

[Tpeobpazys popmyity

0,21

_|18Re+0,36Re’
" Ar

(118)

HaX0OrM CKOPOCTB BOCXOOAIIIEro ITIOTOKa 2KMOKOCTH,

L!, M/4, oBecneunBaloleil 3afaHHy0 IOPO3HOCTh IICEBN00XKUKEHHOTO
crnos, rge Ar - yucio ApxuMena, onpepgenseMoe 1o popmyiie

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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=gdiyﬁm—}h[

7
V¥

Ar 1- 2]

(119)
raoe Pi - yoenbHasi HOPUCTOCTh COpOeHTa.

[TogcTaBnsisi YHCIOBBIE 3HadeHus B ¢opmynsl (118) u (119),
MOy YHM:

4yucio Apxumena

SR -
A= 8,8(0,5-107)7 1500 - 1000

Ty 100 o) =552,.
IIOPO3HOCTH
o gt _ 18Re 0,36 Re*
’ 552 ,
roe Re =
U:fj.!' fv - yucio PenHomnbaca, Re = 2,57.

ITpeoGpa3ys unciao PelHOIbCA, OIPEeIeIuM CKOPOCTDb ITOTOKa Lt, M/
q:

Rev _ 2571107
d, 05107

U= =514-107° =185

TakuM ob6pa3oM, OJid obecnedyeHUs: MONyTOPaKPaTHOTO paCIIMpeHUs
HCGB)IO?())}KI/I}KGHHOFO C/I0sI AKTHUBHOTO YTIJII C pPa3MepoM YaCTHII
0,5°10™- (0,5 MM) CKOPOCTh IOTOKA MOJI2KHA OBITH paBHa 18,5 M/4.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[Tpu muameTpe agcopbepa 3 M ero MPOU3BOOUTEJILHOCTL (w, PaBHA,
M°/ua;

HDY o 314 %
R

g, = 185 =131

CnemoBaTesibHO, Oyig oobecnedyeHus: ounucTku 400 M3/4 CTOYHOM BOOEI
Heo0XOOUMO TPHU afCOPOIIMOHHBIX alnapara.

Yacosou pacxopn paBeH (51,4/10)131 = 673 kr/4. [lepenan naBineHus

B HCZGBJIOO}KI/I}KGHHOM CJI0€e aKTHUBHOI O yriuda oripepgeiigdeM I10 d)OpMYTIe,
H/m“:

AP=glo, - pl1-B)1-¢,IL, =9811900-1000)1-0,6)4,5 = 7346

IIns pacyeTa amcoOpOIIMOHHOM amIapaTypsl B Tabn. 29 MpUBOOSATCS
XapaKTEePUCTUKU AaKTUBHBIX yTJIed, BBIIIYCKAaE€MBIX OTEe4YeCTBEHHOU
IIPOMBIIIIZIEHHOCThI0. B Tabn. 30 1mnpuBemeHbl  HHKPEMEHTH
CTAHIAPTHOTO YMEHBIIIEHUSI CBOOOIHOM 3HEPT UM afiCOPOIIMYU U3 BOOHBIX
PacTBOPOB HEKOTOPBIX CTPYKTYPHBIX 3JIEMEHTOB M (PYHKIIMOHAIbHBIX
TPYII MOJIEKYJl OpraHWYeCKHX BeLIeCTB, 4YaCTO BCTPEeYaloIlUXCs B
CTOYHBIX BOOAx.

Taonuima 29

MapKa AKTUBUPOBAHHOTIO yI'JId

XapakTepuCTHUKa

aAKTHBHPOBAHHOI'O

KAJI- KAJI-
yr IAK | A2 | Ar-3 AT-5 i o BAY AP

HUOOHBIN | MOJIOTHIHN

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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OCHOBHOM
pa3Mep aepeH
(6oee 90 %) MM

pH BopmHOM
BEITSI2KKH

YoenbHBIN 00BbEM
mop, CM3/F

o001

MaKpoIIop
(0,1- 0,004
MKM)

Me30II0p
(0,0015- 0,004
MKM)

MUKPOIIOP
(menee 0,0015
MKM)

VoenbHas
IIOBEPXHOCTH
Me30I10p, M2/F

IInoTHOCTS, T/

CM3:

KaXylascs

HUCTHUHHAA

®

1,0-3,6

7-8

1,45

1,23

0,04

0,17

0,4-0,5

1,8

1,0-3,5

7-8

0,6

0,22

0,05

0,3

33

0,8-0,9

1,5-2,5

7-8

0,3-1

0,41-0,52

0,12-0,16

0,32-0,42

0,8-0,9

1,0-1,5

7-8

0,8-1,0

0,46

0,18

0,43-0,46

0,8-0,9

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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1,0-1,5

7-8

1,0-1,3

0,51-1,0

0,11-0,15

0,29-0,34

110

0,55-0,65

2,1

0,04

7-8

0,09

0,11-0,23

64

1,0-3,6

7-8

1,5-2,1

1,19-1,8

0,08-0,16

0,23-0,35

57

0,4-0,5

1,8

181

3,5

7-8

0,6-0,7

0,3-0,5

0,06-0,07

0,28-0,33

48

1,95

1,5

0,8
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HaCHIIHasa 0,23 0,6 0,45 0,45 0,45 0,22-0,35 0,6 0,38
CTpYyKTypHEIE
KOHCTAHTHI:
W1, eM/r 0,17 | 0,20 0,3 0,25-0,30( 0,23 0,12 0,22-0,27 0,3 0,45
W2, cM3/r 0,13 0,13
B1, 108 0,64 | 0,67 | 0,7-0,8 | 0,7-0,8 0,7 1,08 0,55-0,7 | 0,7-0,8 | 0,6
1"pan'2
B2, 10° 2,5
rpan
BnaxHocTs, % 10 5 5 5 10 10 10 15
[TpounocTs Ha 70 75 75 75 90 70 90 )
ucrtupanue, %
OctoBas 1ieHa, 790 750 660 483 400 1260-1340|835-1010 8
pyo/T
Tabnuma 30
ApomaTuieckue cCoeqUHEeHUs AnudaTuyeckue COeTMHEHUS
CTPYKTYPHBIHA 37I€eMEHT TeIJioTa CTPYKTYPHBIN 3JIEMEHT TemnJoTa
nnu QyHKIMOHAJbHAA agcopOuuy, unu QyHKIIMOHAaIbHAS amcopOuuy,
rpynna KIIx/Momb rpymnmna KIIx/Momb
r‘j\ PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe 182
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CH (B 0eH30JIbHOM 3,53+0,02 -CH> (B cupTax u 2,18+0,08
KOJIbIIE) KapOOHOBEIX KHCJIOTAX)
CH (B HadTammHOBOM 2,35+0,02
KOJIbIIE)
-CH3 0,85+0,08
-CH 0,042+0,04 >C =C< 0,88+0,04
-NH?2 1,05%+0,02
Cl2 1,38+0,02 -OH (m1pu BTOpUYHOM 0,25
U TPETUYHOM aToOMe)
-NO2 2,59%+0,08 -OH (1pu nepBUYHOM 2,3%£0,2
aToMme)
-SO3H -1,13+0,08
-C4H4 (BTOpPOE KOMBIIO B 2,3 -OH (upu Hanu4uu B 0,25
KOHJIEHCUPOBAHHOM el aMHHHOTO a30Ta)
cucrteMe)
I[Tupa3010HOBOE KOMIBIIO: 0,84 Cl (anmud.) 5,0x0,25

VCTaHOBKH I/II HOHOOOMEHHOHM OYUCTKH
CTOYHBIX BOI

3.13. Bribop cxeMbl MOHOOOMEHHOM OYHCTKM M 00ecCOJIuBaHUS
CTOYHELIX BOJ, IPOU3BONUTCS B 3aBUCUMOCTHU OT Ha3HaAYEHUS YCTaHOBKY,
COCTaBa U PacxXOIOB CTOYHEIX BOI, TPeOOBaHUM K Ka4eCTBY OYUILIEHHOU
BOJHI.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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OuncTKa M 4YacTU4YHoe 00eCcCOoJIMBAaHHE CTOYHBIX BOJ, HNMEIOIINX
c1abOoKHCITYIO UJIM HEeUTPAJIbHYIO PeakKIiuio, OT MOHOB 2- U 3-BaJIEHTHHIX
MeTaJIJIOB, MpPW OTCYTCTBUM WIN MaJIOM COHOepzKaHUM KaTHUOHOB
IIIEeJIOYHBIX METAJIJIOB, a TaKXKe aMMOHHS, aHMOHOB CJIaOBIX KHCJIOT
(kapOOHATOB, CUJIMKATOB, 0OPATOB) MU TOMYCTUMOCTH UX MPUCYTCTBUS
B OYMIIEHHOM BOJe TMPOU3BOOUTCS II0 OOHOCTYIIEHYaATOU CXeMe
IMOoCJiedoBaTeIbHLIM (DUIPTPOBAaHUEM Yepe3 KAaTUOHUT B BOOOPOOHOU
dbopme u c1aboOOCHOBHBIM aHUOHUT B TMAPOKCUIIBHOU dopme (puc. 20,
a). Ilpu Hanmuuuu B BOOE, MOOBEPraeMoON OYMNCTKE, OKUCIIUTENeun
(xpomaT- m OHMXPOMATHOHOB), B KadeCTBe aHHOHOOOMEHHUKA
HeoOX0OuMO IIPUMEHSITh CJlabo0oCHOBHBIE aHMOHUTHI AH-18-10 TI,
AH-251 wunm CHUJIBbHOOCHOBHOM aHMOHUT AB-17, cTOoHKHEe K
OKUCIIUTEIPHOMY OENCTBUIO YKa3aHHBIX MOHOB.

IInss Gomee rTy0OKOM OYHCTKH CTOYHBIX BOI OT aHHMOHOB CJIaOBIX
KHCJIOT (60paToB, CUIMKATOB) IPHUMEHSIOT CXeMY C OOHOCTYII€HYaThIM
H-KaTHMOHHpPOBAaHHEM U 2-CTyIeH4YaThiIM H-aHMOHMpOBaHMEM (pHC.
20,6). Ha mepBo#l CTyHmeHHM aHHUOHHWPOBAHHE MIPOUIBOOUTCSA C
HMCIOJIb30BaHUEM CJIa000CHOBHBEIX AHHOHMTOB, Ha BTOPOH CTYIEHHU
HCIOJIL3YIOTCSI CUJIbHOOCHOBHEIE AHUOHUTHI.

IIns o0eccomMBaHUS YW OYHCTKM CTOYHBIX BOJ IIpH OOJIBIIIOM
CcoIeprKaHUM KaTHOHOB IIeJIOYHLIX METAJIJIOB M aMMOHHS, a TaK¥XKe MpHU
HaJIMYUX HOHOB 2- U 3-BaJIGHTHBIX MeETAJUIOB IleecooOpa3Ho
MIPUMEHSTh 2-CTyneH4aToe H-KaTuoHupoBaHue (puc. 20, B).

[Tpu Hanmuuuu B o6pabaTeiBaeMoM Bome OOIbIIIOT0 KOJTUYECTBA COIEH
YrONbHOM KMCJIOTHI, [OJIsI TpPemoTBpallleHuss OBICTPOTO MCTOIIEHUS
€MKOCTH CUJIbHOOCHOBHBIX aHMOHUTOB 2-U CTYIIEHU aHUOHUPOBAHUS U3
BoObl, TIocne H-KaTHOHWPOBaHUS, yHOAJIIETCSA YTJIEKUCIIOTa B
CIelManabHBIX [erasaTopax C Hacagko¥W u3 Komnell Pammumra c
OEPEBSIHHOM XOPHOOBOM HacCagKOW UMW B OPYTUX MacCOOOMEHHBIX
anmapaTtax (puc. 20, r).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Puc. 20. CxeMbI YCTAHOBOK OYHCTKH H 00€CCOTHBAaHMsI CTOYHBIX BOJ
HOHOOOMEHHBIM CIIOCOOOM

Ay
[

]

a - ODHOCTYIIeHYaTas CXeMa [IJisi OYUCTKHA ¥ YaCTUYHOTO 00eCCOMMBAHUS CTOYHBIX
BOM; 6 - cXeMa OYHCTKHU U IIOJTHOTO 00eCCOMUBAHUS CTOYHBIX BOM C IBYXCTYIEHYATHIM
AHWOHUPOBAHUEM; 8 - CXeMa OYMCTKH U IIOJTHOTO 00eCCOIMBAHUS CTOYHHIX BOT C
OBYXCTYyII€HYaThIM KaTUOHUPOBAHUEM UM [IBYXCTYII€HUYATLIM aHHOHUPOBAHUEM; 2 -
cxXeMa OYHCTKH U MOJIHOTO 00eCCONMUBAHUS CTOUYHBIX BOM C ABYXCTYII€HYATHIM
aHMOHMPOBaAHMEM M yHaJleHUEeM YTIeKMCJIOTH fera3anuei; 0 - cxeMa O4YUCTKHU U
obeccoyimBaHMsI CTOYHBIX BOJ C YOaleHWeM yTJIeKHCIOTH Aera3amnued u GuiabTpamMu
CMEeIIaHHOT 0 JeNCTBUS; € - CXeMa OYHCTKHU U MOJIHOT0 00eCCOMUBaHUS CTOUYHBIX BOM
C OBYXCTyIleHYaTHIM aHMOHUPOBAHUEM, yalleHUueM yIJIeKUCIIOTH iera3anueil u
IPenoYrCTKON Ha MEeXaHUYeCKUX U COpOIMOoHHBIX dhunbrpax; Ki u KJJI - H-
KaTuoHoBbIe punbTpHl I u II cTtynmenu; Al u AIl - OH-aHuoHuTOBEE GUILTPEHL I 1 11
cryneny; [I - mekapOonusaTtop; I[15 - MpoOMeXyTOYHBIN 0aK; M - MeXaHUu4YeCKue
¢unbTphl; © - unbTPH cMentaHHoro mercTBus (OCII).

B psme cny4daeB [ cTaOunu3aluu IoKazaTesia pH ouuiieHHOU
BOOBI WU TITyOOKOTO 00eCCONMUBaHUS ee U yaaleHus aHUOHOB CJIaObIX
KHMCJIOT BMECTO aHHMOHUTOBHIX ((PUIBTPOB BTOPOU CTYIEHU HJIM IIOCJIE
HUX  MCIOOJB3YIOT (QUIBTPHL CMEMIaHHOTO  [OEeWCTBUSA (oCL),
3arpyzKaemMble CUJIbHOKHCIOTHBIMU KaTUOHUTAMU U CUIIbHOOCHOBHBLIMU
aHmoHuTtamu (puc. 20, 0).

ComepzkKaHUe IIOBHIIIEHHBIX BeIIEeCTB B BOOe, NOCTyHalollled Ha
MOHOOOMEeHHbIe PUIILTPHI, HE OOJIXKHO IIpeBHIINIATh 8 Mr/i. BenuuuHa

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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XTIK He momkHa OwITh 60jsiee 8 mr O/n1. B MpOTHBHOM CiIydae B CXeMy
MOHOOOMEHHOM YCTAaHOBKH BKJTIOYAIOTCSI COOPYXKEHUS IPEI0YHUCTKHU C
MeXaHUYeCKUMHU U copOIuoHHbIMU pumbTpamu (puc. 20, e).

B 3aBucumocTtu OT KOHKPETHEIX YCHOBHfI BOSMOXKHEI H [OpyTrue
KOMITOHOBKH HMOHOOOMEHHBIX YCTAHOBOK C BKJIIOU€HHEM PAI3JINYHOT'O
KOJIn49eCTBa CTYHeHefI KaTHOHUPOBAHUA u AHNOHHNUPOBAHUA u
BOSMOXKHEBEIM 4YepeaooBaHUEM MHX. HpI/I HaJIn4YKX B CTOYHBIX BOOaX
CJIOKHBIX CMeCce¥ KaTHOHOB OOJIbIIIOe 3HAYEHNe UMEeeT CeJIEKTUBHOE UX
IIOTJIOIIIEHNEe KaTHOHUTaMHU.

[ ompeneneHuss HauMeHee COpPOUPYEMBIX KAaTUOHOB ITpU OOMeHe
Ha CUJIBHOKUCIOTHOM KaTuoHute KVY-2 cnemyer mpuHUMATL BO
BHUMaHUE PO KaTUOHOB 10 9HEPTUU UX BHITECHEHUS OPYT APYyroM

+
H' < Nat< NH4 < Mg?*< Zn?" < Co?* < Cu?* <Cd?* < Ni*t<ca?t
< Sr** < Pb?* < Ba?™.

[Ipu oOmMeHe Ha ciaboKUCIOTHOM KaTuoHuTe KB-4 ycTaHOBIEH
CIIeQYIOLINN PSAL KaTUOHOB:

Mg?* < Ca?T < Ni*T < Co?* < cu?™.

YcraHoBIeH aHaIOTUYHBIN pdnO IIOTJIOIIEeHHWSA aHMOHOB CHIIBHBIX
KHCJIOT Ha CUJIBHOOCHOBHOM M CJIa000CHOBHOM aHMOHHTaX

- a— a—
Cl' < NO% <S04 < CrO4 .

AHMOHBI c7TabBbIX KUCJIOT 10 CPOACTBY K CUJIbHOOCHOBHBIM aHMOHUTaM
00pa3yloT CIeOyIoIIui psif: CuIuKaTei<OopaThi<docdaTHl.

B cnydae mpuUCYyTCTBUS B BOOEe HECKOJIbKMX KaTHUOHOB M aHWOHOB
CHUCTEMBI PACCYUTHIBAIOTCS KaK OOHOKOMIIOHEHTHBIE II0 HauWMeHee
CcoOpOMpPYyEMBIM U TUMUTHUPYIOIINM MOHaM. PacueTHbIe KOHIIEHTPaluu
MOHOB TNPHUHUMAIOTCS PaBHLIMU KOHIEHTPaAUXWAM CYMMbl MOHOB
(KaTUOHOB ¥ AaQHWOHOB pa3OesibHO), a €MKOCTh HOHHUTOB, pPaBHOU
€MKOCTH HOHHUTOB HO HavMeHee COpPOMPYEMBIM UJIM JIMMUTUPYIOIINUM
MOHAM, ITPU COpPOIIMY X U3 UHONBUIOYATIbHBLIX PACTBOPOB.

B psge ciaydyaeB UOHOOOMEHHBIE YCTAaHOBKM IIPUMEHSIOTCS
CIenyajgbHO C 1Lejbl0 HU3BJIeYeHUS CHeUUu(GUUHBIX, OTHOEJIbHBIX
KOMIIOHEHTOB U3 CTOYHBIX BO.

HMOHUTH 011 OYUCTKU U o0eccoIMBaHUsI CTOYHBIX BOI.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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3.14. JIna 3arpy3kum H-KaTHOHUTOBBIX (UIBTPOB IMIPU OYUCTKE
CTOYHBIX BOO ¥ UxX o00ecconmuBaHUS B HACTOSIIEe BpeMs
MIPENMYILIeCTBEHHO UCHONIb3yI0TCA KaTuoHUTH KVY-1, KY-2-8, KVY-2-20,
KY-23, Kb-4, Kb-4I1-2, Kb-4-10I1.

B kaudecTBe C1abO0OOCHOBHBIX QHUOHUTOB MOTYT IIPUMEHSATHCS:
AH-2-OH, AH-18, AH-22, AH-32, AH-221, AH-251. AHUWOHUTH
MIPOMEKYTOYHOU OCHOBHOCTHU I[13-10I1. CUIbHOOCHOBHBIE aHUOHUTEHI
AB-17-8, AB-29-12I1.

B Tabn. 31 paHa XapaKTepPUCTHKa HEKOTOPBIX OTeYeCTBEHHBIX
KaTuoHOB ('OCT 20298-74%), B Tabs. 32 - HEKOTOPEIX OTE€YECTBEHHBIX
arnouuToB ('OCT 20301-74%*). BeiOOp MOHUTOB [OJISI OUUCTKH CTOYHBIX
BOJ NIPOUW3BOAUTCS B 3aBUCHMMOCTH OT YCJIOBUU BeOeHHUs IIpolecca U
TpeOoBaHUM K Ka4eCTBY OUHUIIIEHHOMN BOMOHI.

Tadonumnma 31

.| Cpenuss pabouast oOMeHHas
HaceinHas Y nenbHbri 3
Pa3mep €MKOCTB, I-3KB/M
CopepKaHUE [JIOTHOCTB| 00BEM
Mapka TpaHyn . |Comepxanue
paboueii o, |TOBAPHOTOHAOYXIIETO
KaTUOHUTOB| MOHUTA, Bnary, %
dpaxmmu, % HWOHUTA, T/| MOHUTA,
MM 2 w3 npu H- npu Na-
M KaTHOHMPOBaHUU|KATHOHNPOBaHUY
Cynedo-
yroJb
CM-1 0,3-0,8 - - 0,65 - 250 400
CK-1 0,5-1,1 - - 0,65 - 200 350
K¥-1 0,4-2 92,2 40-50 0,63-0,75| 2,9-3,2 300 300
Ky-2-8 10,315-1,25 93 40-60 0,72-0,8 2,9 800 800
r‘j\ PaznelweHne PeKNaMebl B NOKYHEHTaxX W Ha CailTe 187
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Ky-2-20 10,315-1,25 92 33-40 0,8 2 - -
Ky-23 10,315-1,25 95 50-70 0,72 4,3 400 -
KB-4 0,355-1,5 90 35-65 0,55-0,72 3 - -
KT-4I1-2 ]0,355-1,5 95 60-75 0,7-0,8 2,8 - -
KB-4-10IT | 0,355-1,5 95 55-70 3,3 - -
Tabnuuma 32
ITonuast oOMeHHas
€MKOCTb, I'-3KB/M
YoenvHBIN
. HacrwinmHas
®paKLHOHHEL CopepxaHue IIJIOTHOCTh onem
Mapka COCTaB AP . |Comepxanue Habyx1iero ITo SO|ITo S
paboueit TOBaApHOTO
aHUOHUTa | HalyXIero Braru, % WOHUTA He
dpakmuu, % UoHUTA, T/
HOHUTa, MM e 6oiee, ITo
MO/T Cl'uonam| =_ -
4— 3-
MOHaM |MOHa!
AH-20H 0,4-4,2 92 2-10 0,65-0,68 3,2 500 700 -
AH-18-8 0,4-1,25 92 30-50 0,68 2,5 850 1000 -
AH-18I1 0,355-1,5 92 35-60 - 3,5 1100 - -
AH-22 0,315-1,25 90 30-50 0,79 2,3%£0,5 1800 - -
AH-31 0,4-1,2 92 2-10 0,7-0,8 3,2 1500 - -
r'j PaznelweHne PeKNaMebl B NOKYHEHTaxX W Ha CailTe 188
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AH-221 0,315-1,25 90 40-60 0,83 3,9 1200
AH-251 0,63-1,6 90 He 6omnee 50| 0,34-0,46 | 3,0-3,6 1800
919-10I1 0,4-1,8 92 2-10 0,6-0,7 3,45 800
AB-17-8 0,355-1,25 92 40-60 0,74 2,9 650
AB-17-849C 0,4-1,25 95 - - 3,3 1050
AB-29-12T1| 0,355-1,5 95 55-65 - 3,6 1000

1000

800

50

400

I BeIOOpPA MOHOOOMEHHOM CMOJIBI ITPW yOaJIeHUM U3 BOOLI TOTO
WK MHOT'O CIeu(dHrYecKoro COeguHeHUus MM 3JIeMeHTa IPUBOASTCS
oOMEeHHEIE eMKOCTH KMOHHMTOB II0 HEKOTOPBIM KOMIIOHEHTaM,
IIPUCYTCTBYIOUIUM B CTOYHBIX BOIAX.

B Tabn. 33 maHa mumHamMuyeckKas oOMeHHass eMKocTh (IOE) psama
KAaTUOHUTOB II0 MeOu, HUKEJI0 M HUHKY; u Tabn. 34 - [IOE cunbHO-
1 C1ab00CHOBHBIX @HHMOHUTOB IO IIECTHUBAJIEHTHOMY Xpomy. B Tabi.
35 npuBemeHa pabodasi oOMeHHasi eMKOCTh aHmoHuTa AB-17 B OH-
¢dopMe mo aHMOHAM CHUJIBHBIX KHCJIOT IIPH H3BJIEYEHUH XPOMATOB. B
TIOCJIeNyIoIuX Tabmuilax [Mal0TCS ONBITHBIE MOaHHBIE: 10 €MKOCTH
HEKOTOPHIX HOHUTOB II0 ¢deHony (tabn. 36), KaTUOHUTOB KVY-2 m
KB-4T1-2 o nupupuny (tabn. 37), auunonuToB ID13-10IT u AB-17 1o
MypaBbUHOM KucJjioTe (Tabs. 38) U HEKOTOPHIX KATUOHUTOB 110 aHUTIUHY
(Tabn. 39).

Taonuia 33

IOOE, Mr-skB Ha 1 I KaTUOHHUTA 1O IOOE, r Ha 1 KI KaTUOHHUTA 10
KaTHUOHaM KaTHuOHaM
Mapka
KaTUOHUTA
ITUHKAa Menu HUKeNs IMUHKa Menu HUKEeIs
rj PazHeleHe peknatbl B J0KHeHTax M Ha caite
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KYy-2-8

KB-4

Cynbsdo-
yToJb

KV-1

2-3

0,2

0,4

3,7-3,8

2,5

2,1-2,3 65-90 80-120 63-70
- 163 - -
0,4-1 6,5 70-80 11-30

- 13 70-90 -

Tadonuina 34

IOOE mo Cr (VI) mo mpockoka

Mapka aHHOHUTA
% 10 Macce Cyx0u CMOJIBL T-3KB/M
AB-17-8 11-12 720-780
AB-17-16 7,3-8,4 480-550
AH-18 6,9-10,4 450-680
AH-251 - 850

Taonuima 35

CocTaB CTOYHOM BOMOHI, MT-9KB/1I

POE, r-aKB/M3

Cr (VI)

SO

Ccr

NO

2.0

o >4,

o Cr (VI)

Hcnonp3oBaHue
POE mio Cr (VI), %

®
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0,8-1,110,8-1,1{0,4-0,5 - 2-2,7 660-900 | 270-436 41-48
1,2-1,3(1,2-1,410,3-0,4|4,8-5,3| 7,5-8,4 600-925 | 108-144 16-18
1,2-1,3|1,3-1,4|0,3-0,4| 0,4 3,1-3,5 | 835-1095 | 328-348 32-39
1,2-1,4| 1,2 0,3 0,2 2,9-3,1 760-860 | 336-376 44
Taonuia 36
B nmHaMmyeckux
YCJIOBUSIX
EMKOCTE B
[Tpu copbuuu dheHosa U3
Mapka CTaTU4YECKUX
BOOHO-METAHOJILHEIX Ccpef, MT/
MOHUTA YCIIOBUSIX,
mo oo T
MT/T
IIPOCKOKA, | HaCHIILIEHUS,
MT/T mr/r
Cynbdoyrons 37-40 92 90-100 -
KV-1 - - 70-90 -
9I03-1011 54-55 120 54-68 80-100
AB-17 85-89 147 90-95 100-120

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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IuHaMuyeckass oOMeHHasi eMKOCTb IPU COPOITHUHU
CraTuyeckas M3 CTOYHBIX BOM ¥ MMPUCYTCTBUHU KaTHOHOB
oOMeHHast eMKOCTb HATpUS ¥ aMMOHUS
Mapka Ipu copOumu U3
YUCTHIX PACTBOPOB
KaTHUOHHUTA
IO HACHIIIEeHUS 0 IPOCKOKa
MT-3KB/T MT/T MT-3KB/T MT/T MT-39KB/T MT/T
KB-4T11-2 - - 1-1,1 80-88 0,7-1 56-80
KY-2 3,2-3,3 250-269 1,5-2,2 120-180 1,3-2,1 105-170
Tabnuma 38
EMKoCTB
Mapka aHHOHHUTa
MI-9KB/T Mmr/r
903-10I1 4,5-4,6 206-210
AB-17 3,7-3,9 170-180
Tab6nuima 39
IT
Mapka IOOE mo mpockKoKa, MI/T, IIpu O7IHA [IHAMITTecKast
obMmenHas emkocTh (ITHOEs, Mmr/
KaTUOHUTaA | KOHIeHTpamuu aHunuHa 10 Mr/n 0
KY-1 227 310
Ky-1T - 67

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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KVy-2 146 310
Kb-4TI1-2 - 95
Cynbdoyronb 330 422

HoHoobmeHHble annapambl

3.15. IIpomecch TOHOOOMEHHOM OYHUCTKHU B 00€CCOMTUBAHUS CTOUYHBIX
BOJ] MOTYT OCYILECTBISTHCS B PA3IUYHBIX allllapaTaX: MOHOOOMEHHBIX
¢dbunbTpax ¢ 06paboTKOM BOALI B IJIOTHOM cJioe; pumbTpax Aas paboTh
C TICEeBOOOXKMXKEHHBIM CJIOEM HWOHUTOB; ITyJIbCAIlMOHHBIX KOJIOHHAX,
«ITay4yKax».

HaunbGosiee pacmpocTpaHEHO NPUMEHEHHEe CEePUUHO BHIITYCKAaeMbIX
TaraHPOTCKMM  3aBoAoM «KpacHBI KOTEJbIIUK» U DBUHUCKUM
KOTEIbHLIM 3aBOIOM HOHOOOMEHHBIX (GUIBLTPOB OJid (UIBTPOBAHUS
BOMBI B IJIOTHOM cyoe. [IJIT OYMCTKH U 00eCCOMUBAHUS CTOUHBIX BOI
HCIIONb3YIOTCSA CTaHOapTHEe H-KaTUOHUTOBBIE (GUIIBTPHI - IIEPBOM
CTyIIEeHUW, BEpPTUKAJIbHBIE, MapajlIebHO-TOYHBIE. X XapaKTepPUCTUKHU
npuBeneHsl B Ta6m. 40.

Taonuia 40

®UITa- | ®Ulla- | ©UIlla- | PHIIa- | ®HIla- | ®HIIa-

XapakTepucTtuka GuiabTpa

1-1-6 | 1-1,5-6 | 1-2-6 | 1-2,6-6 | 1-3-6 | 1-3,4-6

Pa6ouee maBnenue, MIla 0,6 0,6 0,6 0,6 0,6 0,6
IMnomane ¢punbTpoBanus, | 0,785 1,775 3,14 5,3 7,1 9,1
2
M

IOuameTp ¢unsTpa, MM 1000 1500 2000 2600 3000 3400

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 193



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

BricoTa cnos nmonuta, M 2 2 2,5 2,5 2,5 2,5
O6beM 3arpy3KHu IIOMUTA, 1,6 3,56 7,85 13,25 17,75 22,75
M3
Macca ¢unstpa (c 0,905 1,692 2,746 4,558 5,527 7,848
apMaTypou), T
YoenvHOEe maBieHUe Ha 0,65 0,69 0,6 0,65 0,68 0,65
dyugament, MIla
H3zrotosuremnb Buiickuu Tarauporckui 3aBon «KpacHbIU
KOTEJIbHEIU 3aBO[, KOTEJIbIITHUK»
(DI/IJ'IBprI CMEIIIaHHOT O JIGfICTBHFI NMEeTCsA OBYyX BHUOOB: C

BHYTPEHHEeM pereHepaliiell U C BLIHOCHOM pereHepaliuel. Haubomnbiiee
IIPUMEHEHNEe B TPAKTHUKE OYUCTKU U O00ECCOJIMBAHUS CTOUYHBIX BOII
HaxomaT OC]I c BHYTpeHHeU pereHepaunuei. HMx xapakTepucTuKa
IpuBeneHa B Tab. 41.

BaXXHBLIM MOMEHTOM B ITPOEKTUPOBAHUM MOHOOOMEHHBIX YCTAHOBOK
SIBIISIETCS pacyeT IOTEepH Hamopa B 3arpy3Ke HMOHUTOBBIX (PUILTPOB.
B Tabn. 42 npuBeneHHl [aHHbLIE O IIOTEPe Hallopa B 3aBUCUMOCTU OT
KPYIIHOCTH 3€PEeH UOHUTA, BEICOTHI CJI0SI U CKOPOCTU (PUIBTPOBAHUA.

Tadonuma 41

®CIOHp - | ©COHp - | ®COHp - | @COBp -
XapakTepucTuka QuabTpa
2,0-10 2,6-10 3,4-10 2,0-6
HaBnenue. Mlla;
pabouee 1 1 1 0,6
r‘j\ PazHeleHe peknatbl B J0KHeHTax M Ha caite 194
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MpoOHOe TUAPABINYECKOe

2

IMnomaps unsTpOBAHUSA, M

IurameTp GumbTpa, MM

BricoTa GuAbTPYIOWIETO CIOS, M:

oO1as

KaTHOHHUTA

AHHUOHHUTA

3

KaTHOHHUTA

AHHMOHHUTA

Macca, T:

KaTHOHHUTA

AHHMOHHUTa

Harpy304YHas

YoenvHoe maBneHue mma GyHOaMeHT,
MTIla,

O06BbeM GUABTPYIOLWIEH 3aTPY3KHU, M™:

1,3

3,14

2000

1,2

0,6

0,6

1,9

1,9

1,35

1,4

17

0,6

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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1,3

5,3

2600

1,2

0,6

0,6

3,18

3,18

2,26

2,35

20,5

0,5

1,3

9,1

3400

1,2

0,6

0,6

5,5

5,5

3,9

4,1

45

0,6

0,9

3,13

2000

1,2

0,6

0,6

1,9

1,9

1,35

1,4

15,5

0,6
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H3rotoBurenb Tarauporckui 3aBon «KpacHBIU
KOTEbIIUK»

Taonuima 42

IToTepu Hamopa B GUALTPE, M, IIPU pa3Mepe 3epeH
HMOHUTA MM
0,3-0,8 0,5-1,2
CkopocCTh pUIbTPOBAHUSA
M/4g
BricoTa 3arpy3ku, M
2 2,5 2 2,5
5 5 5,5 4 4,5
10 5,5 6 5 5,5
15 6 6,5 5,5 6
20 6,5 7 6 6,5
25 9 10 7 7,5

3.16. TexHonoruyeckue paHHBIe O pacdyeTa H-KaTHMOHUTOBHIX
¢bunsTpoB

CkopocTh (GUIBTPOBAHUSA, M/U 10-15

CKOpOCTh  pereHepanuu, M/4 1,0-1,5

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 196



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

HamnpaBneHnue IIOTOKA pu
dunbTpainm,

pereHepanuu u OTMBIBKE
HMHTEeHCUBHOCTD B3PBIXJIEHUS
KaTUOHUTA

nepen pereHepalueu, J'I/(C'Mz)
Bpems B3PBIXJIEHUS, MUH

CKOpOCTB OTMBIBKM KaTHOHHUTa
II0CJI€E

pereHepanuu, M/4

PerenepaliluOHHBIMN pacTBoOp

IOOE KVY-2 no cymme HMOHOB 2- 1

3-BaJIeHTHBIX MeTaJllIOB

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
* Ten.: +7 {(495) 506-71-51, +7 (105) 506-78-57,

CBEpPXY BHU3

5-7

6-10

7-10 %-unie pactBopsl HC1 unu
H2SO4

15-19 kr (830-1050 r-skB) Ha
1

M3 HaOyXxI1el CMOJIbI

8-10,5 kr/m3 (450-580 r-sks/
M3)

197



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

OpUEeHTUPOBOYHEBIU romoBOU 10 %
M3HOC KaTUOHUTA .

3.17. TexHojoruuyeckue MnOaHHBIE [OJISA
punpTpOB

CkopocTh (QUIBTPOBAHUA, M/U

CkopocTh pereHepainuu, M/4

HanpasneHue IIOTOKa pu
dunpTpanuuy,

pereHepanuu U OTMEBEIBKE
WHTEHCUBHOCTbD B3PBIXJIEHUS
aHUOHUTA

nepen pereHepanuen. J/(c’m

2)

Bpemsi B3phHIXJIEHUS 3arpy3KH,

MHUH

---------------

CkopocCTh OTMEIBKU ocre
pereHepanuu, M/9 ...

PerenepainiiOHHBIN pacTBop

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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pacdyeTa aHHOHHTOBEIX

10-15

1,5-2

CBEpPXy BHU3

3-4

5-7

5-6

3-4 % NaOH
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IOJOE aHHUOHUTOB II0 aHUOHAM
CUJIBHBIX

KHCIIOT, T-9KB Ha 1 M° HaOyx1en AH-20H-800-1000;
CMOJIHI .........

AH-22-900-1000;
AH-31-1000-1200

OpUeHTUPOBOYHBIN rOOBOM 15-20 %
HU3HOC ..............

Cnocobbl 3aw,umbl UOHOOOMEHHbIX YCMAHOBOK

3.18. CrTounble BOAE], MIOCTyHalolllie Ha YCTaHOBKY, MOT'YT UMETb
KHUCIIYI0 WM IIEeJIOYHYI0 peaklUio, CcofaepzkKaTb KOMIIOHEHTHI,
obsiaparomire arpeCCUBHBIMU CBOMCTBAMM 10 OTHOIIEHHUIO K OETOHY HUIU
MeTannaM. Kpome Toro, npu o6eccolmBaHUU BOfa, IOCTyIaloIlas U3
H-KaTMOHUTOBBIX (DUIBTPOB B aHUOHUTOBLIE, UMEET KHUCJIYI0 PeaKIInio,
a obeccoyleHHas BOJa IO OTHOIIEHMUIO K OETOHY M/IM MeTajljlaM TaKiKe
obylamaeT KOPPO3UOHHBIMM CBOMCTBaMM. ATPECCUBHLI U IIPUMEHSIEMEIE
OJisI pereHepanuy MOHUTOB PaCTBOPH U 00pa3yOIIMECcs 3/II0aThl. ITU
0o0CTOSITENbCTBA HEOOXOOMMO YYUTBIBAaTh IIPU IIPOEKTUPOBAHUU
MOHOOOMEHHEIX YCTaHOBOK. HeoOxommma 3ammTa OT KOPPO3UU
BHYTPEHHUX IIOBEPXHOCTEM BCEX €EMKOCTEeHN [Jid NPUTOTOBJIEHUS U
OO3MPOBaAHUSI pPEreHepUpyIOIINX peareHToB, cOopa W XpaHEHUus
3/II0AaTOB U IIPOMBIBHBIX BOJl; BHYTPEHHUX IIOBEPXHOCTEW (UIILTPOB,
nekapOOHM3aTOpPOB, BCeX [HeTajed BHYTpU (uabTpa, OOBA3KU
TPyOONIPOBOMOB, apMaTyphl, COIIPUKacaloIleics ¢c BOOOU M pacTBOpaMu
B YCTaHOBKE.

[Ins 3ammTel OT KOPPO3HWH BHYTPEHHIOIO IIOBEPXHOCTH KOpIyca
bunpTpoB M eMmKocTer OO TYMMHPYIOT, JH0O0 TOKPHIBAIOT
KMCJIIOTOCTOMKHMM CMOJIaMH M JlakaMu. HUXKHHe pacupeneuTeIbHbIe
yCTpPOMCTBa TPyOUATOro THUIIA, KPEIeXKHble OeTajii BHYTPU KOpIIyca
bunpTpa U Opyryro apmMaTypy H3TOTOBJISIOT U3 HepzKaBeloIlleld CTalu.
BepxHue pacnpenmenuTenbHBIE  YCTPOMCTBA  BBINOJIHSIOTCA U3
mojnuaTuiIeHa. HuxXHue pacnpegenuTesbHble YCTPOUCTBa THIIA
«JIOKHO€ [HO» HU3TOTOBIAIOT U3 MOJIUMEPHBIX MaTepHUaliOoB: OOCKH U3

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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npecc-matepuana Al-40, mieneBrle KOJIIaKu U3 COIIOJIMMEPa CTHUPOIIa
CHII-2.

ITpumep paciema uoHOObMeHHOU YCMaHO8KU NO 000UUCMKE U
06ecco/uBaHuU CMoYHbIX 800 Uexa 2d/N1b8aAHUYECKUX NOKpbimull

3.19. Ha3HaueHrHe MOHOOOMEHHOU yCTaHOBKU. Ha MOHOOOMEHHYIO
YCTaHOBKY ITOOAIOTCSI TIPOMBIBHBIE KMCJIOTHO-IIIEJIOYHbIE CTOYHBIE BOOHI
Iexa B CMECH C XpoMOCO[epKalluMHu (IIocje uX IIPegoYHuCTKU
3JIEKTPOKOAaryasluen) U quaHcogepKalluMu (IIocjie KaTaJIuTU4YeCKOT 0
OKHCJIEHUS IIMAHUOO0B KMCJIOPOIOM) CTOUYHLEIMM BOIOAMHU.

CMech CTOYHBIX BO[ Iepepd Hoaadeld Ha MOHOOOMEHHYIO YCTaHOBKY
IIOOBEPTraeTCsl OTCTAaWBAHUIO [JIs1 BHIOETEHUS TPYOHOPACTBOPUMBIX
coequHeHUU, o0Opa3lymUIUXCA B  pe3ylIbTaTe B3aUMOIOENCTBUSI
KOMIIOHEHTOB TIPH CMEIIEeHUW yKa3aHHBIX KaTeropuud CTOKOB.
Pe3ynbTaTOM MOHOOOMEHHOM 0OpabOTKM CTOYHBIX BOJ SBISIETCH
OpraHu3alis CHUCTEMBI OOOPOTHOTO TEXHHMYECKOTO0 BOOOCHAOXKEHUS
1iexa, mojnydyeHre 00ecCOIeHHOU BOHI.

Pacxop Bombl Ha COOCTBEHHBIE HY2KOBI YCTAHOBKM IIOCJIE €€ 3alycKa
1 BBIBOJA Ha pexXuM npuHumaetcs 10-15 % ee npou3BOOUTETLHOCTH.

Xapakmepucmuka obpabambvieaeMbix CmMoyHbix 800. KomnuecTBo
CTOYHBIX BOJI C y4€TOM IIOIIOJTHEHUS BOIOBI Ha IOTEPU U Ha CO6CTBeHH]':>Ie
HYXK[Obl YCTAHOBKM Ha OaHHOM 00BeKTe cocTaBnsgeT 820 M /CyT B
cpenHem 51 M3/q TP HENpPepHIBHOU 2-CMeHHOM pabore. OCHOBHBIE
II0OKa3aTeld CMEeCH CTOYHBIX BOJ, IIOCTYyIAIOUIX Ha HMOHOOOMEHHYIO
YCTaHOBKY, IIpUBeAeHH B TaOmI. 43.

Taonuima 43

Koruentpanus
HHurpenueHTH
MT/7 MT-3KB/J
Ob11ee conecomepKaHue 570 7,77
KaTtuoHHI:
r'j PasxeleHne peknakmel B 40Ky HeHTax M Ha cante
200
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HaTpusa 164,28 7,135
Kaaus 2,5 0,06
aMMOHUA 1 0,055
WU Toro ogHOBaJIE€HTHEIX KATUOHOB: 167,78 7,250
Menu 4,4 0,136
OMHKA 0,84 0,026
KagMus 0,25 0,004
HUKeJS 3,78 0,128
aJTIIOMUHUS 0,94 0,105
CBUHIIA 1,32 0,013
Marsus 0,11 0,009

BHCMYyTa 0,008 -
W Toro KaTHOHOB IOJIMBaJI€eHTHEIX METAaJJIOB 11,62 0,40
Bcero kaTtuoHOB 179,4 7,68

AHHOHEL
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XJIOPULEL 36,7 1,034

HUTPATEL 182,9 2,951

HUTPHUTHI 3,12 0,068

¢ropune 5,32 0,28
cynbdaThl 147,19 3,066

TapTpaTH 0,09 0,001
OKCasaThl 0,28 0,006
W Toro aHmOHOB CUJIBHBIX KUCJIOT: 375,6 7,406
¢TopobopaTe 4,83 0,056

aneTaTsl 0,1 0,002

CUJINKATEI 1,53 0,04

6opaThl 2,09 0,10

KapOOHAaTHI 5,1 0,17

U Tor o0 aHMOHOB CNabGbIX KUCIIOT: 13,65 0,369

B TOM 4wuciie 6e3 KapOoHaTOB 8,55 0,199

rj PaznelweHne PeKNaMebl B NOKYHEHTaxX W Ha CailTe
. 202
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Bcero aHuoHOB 389,25 7,775

OpraHu4eckue IIpuMecHu 8,4 -

ConecopepKaHue MOCTyHaloIINX CTOYHBIX Bog ~570 mr/m (7,7- 7,8
MT-3KB/n1), pH = 6,5-7.

B cocTaB yCTaHOBKH BXOIST; YCPEOHUTEJIb CTOYHBIX BOMl, OTCTOMHHUK,
MexXaHn4YecKue GUuIbTPH, COPOIMOHHBIE (GUILTPE, H-KaTHOHHTOBEIE
¢bunpTpr;, OH-aHHOHWTOBBIE  (GUIBTPH, y3€JI  OPUTOTOBIEHUS
pereHepUpPYIONINX PACTBOPOB, EMKOCTH st cOopa 00eCCOIeHHON BOObI
aJf0aTOB OT pereHepanyyd HOHUTOB M MPOMBIBOYHHIX BO[, Y3€I
00e3BpexKMBAHUS 3JTI0ATOB.

OnucaHue mexHo/s02u4ecKkoll cxembl UOHOOOMEHHOU OYUCMKU U
nooz2omosku 800bl

CTouyHbIEe BOOHI OCJIe ycpenHeHUus u otaesieHus ['III1 B oTcTOMHUKE
IIOCTyMmaloT B COOpPHUK, U3 KOTOPOTO HACOCOM IIOHAIOTCH
ToCjieloBaTeJIbHO Ha MeXaHU4YecKue, COPOIMOHHbBIE, KATUOHUTOBLIE U
aHMOHUTOBBIE GUNbLTPHI. OOeccoseHHas Bofa IMOCTynaeT B COOPHUK, U3
KOTOPOT'0 HaMlPaBJIAETCSA 3aTEM OTPEOUTETISAM.

Pacuem uoHooObOMeHHOU ycmaHosKu. HaKonuTemnb-yCpemHUTEb
CTOYHEIX BOJ PaCCUYUTHIBAETCHA U3 YCIIOBUA 3-4-4aCOBOI'0 YCpPeOHEHUd
1o coorBeTcTByIOLEeMYy pa3geny CHull 2.04.03-85 npu MakCuMaJIbHOM
pacxome CTOYHBIX BopA. EMKOCTh ero nmpuHuMaetrcsa paBHou 150-200
M~. OTCTOMHUK (BEpPTHUKAJIbLHBIM WJINM TOHKOCJIOMHBIM) PaCCUYUTHIBAETCA
coryjacHo nmn. 6.57-6,70 CHwull 2.04.03-85.

Hcxo0Hvle OaHHble 01A pacdyema: CPeOHUM 4YaCcOBOW Pacxo[ CTOYHBIX
BOO qw = 51 M3; KOHIIEHTPAIINS B3BEIEeHHBIX YaCTUI] 00pa3yIoIIUXCs
U3 TPYOHOPACTBOPUMEIX coedguHeHUU (pochaToB U THUAPOKCUOOB
MmeTtayuioB) 250-300 wmr/n (B pacdeTe Ha CyXoe BeIIeCTBO);
rugpaBiInyeckasi KpymHocTh dYactun, Up = 0,2 MMm/c; COOpPHUK
OCBETJIEHHOU BOOBl paccuuteiBaeTca Ha 20-30 MUHYTHBIU pPacxof
CTOYHBIX BOM U MOOIIUTOYHOU BOAbl. Ero eMKOCTh cocTtaBut 17-25 Mm~.

MexaHuueckue pUIBTPHL IIPOEKTUPYIOTCA COI'JIaCHO
cooTBeTCTByIOIIEeMY pa3geny CHulla, Ha TIpoOu3BOAUTENILHOCTE 51 M3/q,~
CKOpPOCTH (pUIbTPOBaHUS IpuHUMaeTcsa 8-10 m/4.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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s moarotoBku ¢uiabTpa K paboTe B clegymolleM (QUIbTPOIUKIIE
3arpy3ka Imocie onopO}KHeHHs{ ¢dunbTpa OTMBIBAETCS TPOTHUBOTOKOM
BombI [13-15 11/(c'm )] B TeueHue 7-8 MuH. OTMBIBOYHAS BOJa II0JAE€TCHA
B YCPEOHUTENb CTOYHBIX BOJ Ilepeq oOTcTaumBaHueM. HeobOxommmas
IJIoiank GUIBTPOBAHUS IOJI2KHA OBITH B ITPagenax

ﬂ—ﬂ=5,1—5,4
10 8 M2,

KonmuuecTBO (QUILTPOB MNPUHUMAETCSI B COOTBETCTBUH C UX
XapaKTepuCcTUKaMu. PeKOMeHIOyeTCsI MPUMEHSATh 2 pabouux GumbTpa
OuaMeTpoM 2 M u mjoilageio 3,14 M2 KaXKIbIU.

CopO1moHHbIe QUIBTPH MPOEKTUPYIOTCS cornacHo CHull 2.04.03-85
nmn. 6.283-6.289. OuAbTPE PaCCUYUTHIBAIOTCS Ha IIPOU3BOOUTEIBHOCTD
51 M3/q CKOpoCTh ¢unbTpoBanus 8-10 M/T-I UHTEHCUBHOCTH
B3PBIXJIEHUS aKTUBUPOBAaHHOIO yris 3-4 J'I/(CXM ), BBICOTA 3arpys3Ku
2,2-2,8 M. HeobxommMmasi moimanb @QuibTpoBaHus 5,1-6,4 M-
KonuuecTBO QUIBTPOB OMpPEHensieTCs B COOTBETCTBUM C OCHOBHBIMU
WX XapakTepucTukaMu. 3arpy3ka - yronb BAY, AI-3, AI-5, AP-3.
PekoMeHnayeTcss NOPUHATL 2 paboumx GuabTpa AUAMETPOM 2 M U
ceyenueM 3,14 M Kaxablii. BO3MOXHO COBMeEIllEHHE MeXaHU4YeCKOU 1
COPOIIMOHHOM IIPEIOYNCTKY B OMHOM 2-CIIOMHOM QUIBTPE.

H-KaTHOHUTOBEIE UJIbTPBI PacCYUTHIBAIOTCS Ha
POu3BOAUTENILHOCTh 51 M~/4. ComepKaHUE KaTUOHOB MeTaJ'IJ'IOB 7,7 T-
9KB/M"~ NP 9KCIUTyaTanuu (cm. tabn. 42) u 8,3 r- 3KB/M Ipu 3alyckKe
(paboTa 6e3 obopoTa).

3

O6bpem kKatuoHUTa What, M°, B BOOOPOMO-KAaTHOHUTOBBIX (UIIbTPAX

omnpepnensieTcs 0o gopmyne

16q, (> ck -ck)

Whar = T
Mrog E we )
(120)
roe
m PasteweHne peknakbl B J0KYHEeHTax W Ha caite
) 204
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Ei’ - &IFLE:ﬂ - iaquzcj.
(121)

[TogctaBuB mudpoBoe o603HaveHue B Gopmynsl (120) u (121), momyyum

16:51 (7.7-12)
- - 1306
0,5 800 3

J

hat

&
B = 0,8x1000 - 0,5%4x1,7 = 796,7

72 800 1"-3KB/M3.

[Tnomiagb KaTUOHUTOBBEIX PUITBTPOB OIIpenesisieTcs mo popMyrie

(122)

13,26 1326

F = :T=6,53—4,42

X

M2,

[IpenmaraeTcsd K yCTAaHOBKE OOWH pabouyWii M OOWH pPEe3epPBHBIU
buneTp guameTrpoM 2,6 M U cedeHHmeM 5,3 M KaxXpawi. [Ipm sTom

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CKOPOCTh (uIbTPOBaHUs cocTaBuUT 51/5,3 = 9,6 M/4 (CKOpPOCTH
bunpTpOBaHU moXKHaA OBITH B Ipemesnax 8-15 m/4).

[InuTenbHOCTh pabouero Mukiaa puabTpa npuHsTa 2 cyT 1mo 16 4. OHa
MOXKeT OBITh paccyuTaHa o opMye

W B —q > 005

53 Y2

(123)

[TogcTaBuB 1udppoBoe 0603HaveHre B popmyny (123), monydum

13,25-800-4-1325-1,2-0.5
= = 32
5177 -12) q.

Peresepaliyiss KaTUOHHUTOBLIX (QUIBLTPOB NPOou3BOOUTCS 7- 10 %-HBIM
PacTBOPOM COJITHOUM KHCJIOTHL B KOIIMYeCTBe 2,5-3 r-9KB Ha 1 r-9KB
copbupoBaHHBIX KaTHOHOB (Ha 1 r-skB POE kaTuoHUTA).

Pacxopm peareHTa Ha pereHeparuio OgHOTO (UIbTPA B OOHOM IIMKIIE
ompepensieTcs mo popmyie

B =W.E' g N00/m 10°

e

(124)
ITopcTaBuB 1U(pPOBEIE 0003HAYEHUSI, TIOJIYUHUM
1225 8003365100
F == - . = 3744
5110 KT.
rj PazMeWEHNE PEKNaKE] B L0KYMEHTaX W Ha calTe
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[Ipy TOBTOPHOM HCIIOJIb30BAHHWN YACTH 3JII0ATOB Ha pereHepaluio
pacxomn KHUCIOTH MOXKeT ObITh cokparlreH Ha 30-40 %.

Pacxo0 800bl Ha pez2eHepayuto KAMuOHUMOBbIX (pUIbMPOs.

Ha B3puIXjIeHHEe CMOJIBI IIPU MHTEHCUBHOCTHU 3 H/(C'MZ) B TeueHue 20
MUH

5,3:3'60:20°0,001 = 19 M°;

Ha nmpurotoBnenue 10 %-HOU CONMSTHOM KHUCIIOTHI

3744 31 116
10+ 1000 Mo,

Ha ITI0CJIe pereHepalioHHYyI0 OTMBIBKY - 3-4 00beMa Ha 1 06beM UOHUTA,
T.e. 13,25°3,5 = 46,4 m°.

3

O6muii 06beM BOABI Ha OmHM (GuIbTp B HukKiae 77,1 M°, cpemHUiu

4yacoBou pacxopn 77,1/32 = 2,4 m~.

AHUOHUMOBble (Quabmpbl. 3arpy3ka - CJIa000CHOBHBIM AHUOHUT
AH-31, nmpou3BOOUTENBHOCTHL 51 M3/4. Ha aHMOHHTOBBHIE punbTpHI
nocrynaer H-kKaTMOHWpOBaHHass BOLa C COOepXKaHUMEM aHUOHOB
CUJIBHBIX KHCJIOT 7,4 T-3KB/M (cM. Tabu. 43).

O6bem aumoHHTa Wan, MS, onpemensiercs mo dopmyne (120), raoe
BMECTO

k
2.Co,
2.
€% CTABATCSA BEJIMYHNHEI

2.0

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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an
Zcﬂ- KOHIIEHTPAIlMM CYMMBI QaHHMOHOB B oOpabOaTklBaeMoOu U
aHMOHUPOBaAHHOU BOE.

Pabouass eMKOCTHL aHUOHUTA

Eﬂ?ﬁ

w paccuuThiBaeTcsa 1mo ¢opmyne (121), rme a O ci1aboOOCHOBHBIX
aHuoHuToB = 0,9;

ay
Egew = 1120; gan = 3-4 M>; Kion = 0,8;

Eﬂ?ﬂ
B = 0,9'1120-0,8'4°1,7 = 1000;

Ilreg - 4HCIIO pereHepaluyd aHUOHUTOBEIX (QUIBTPOB B CYTKHU
(mpuHUMaeTcsa 1 pa3 B 3 CcyT.)

_16°5474-17) _
= 0,33 1000 vl

[To aHanoruu ¢ H-KaTMOHUTOBBIMM (DUIbTPAMU IIPUHUMAETCS OOUH
pabounii ¥ OOWH pPEe3epPBHBIM AHUOHUTOBHIE (UIBTPHI C 00BHEMOM
3arpy3ku 13,25 M3, ceyeHuem H,3 M2 1 ouameTpoMm 2,6 M. Ilnomiagb
punbTPOBaHUSA AHMOHUTOBHIX (QUIBTPOB MOXKET OBITH NIpPOBEpeHa II0
dopmynam

Fan =

16 qw/nregtfvy; (125)
5

tf = 16/nreg—ti-t2-

. (126)

Perenepaniuss aHMOHHUTaA MHOPOU3BOOUTCI 4 %-HBIM pPacTBOPOM
TUOPOKCHOa HaTpus B Konu4decTBe 2,5 9KB Ha 1 9KB paboueit 0OMeHHOU

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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emkocTu. Pacxon 100 %-HOro rugpoKCHUaa HaTpUs PaCCYUTHIBAETCS I10
dbopmymne (124)

_1325:10002540 ..,

10°% KT,

5

rge 40 - 3KBUBaJIeHTHAsI Macca THAPOKCHUIA HATPUS.

Pacxop pearenTa MoxeT OBITH cOKpalleH Ha 30-40 % mipu mOBTOPHOM
HMCIIOJIb30BaHNM YaCTU 3JTI0ATOB.

Pacxopm Boabl Ha pereHepalinio aHMOHUTOBBIX QUIBTPOB:
Ha B3p]':>IXJ'IeHI/Ie CMOJIBI
5,33:60:20°0,001 = 19,1 M°;

Ha npurortoBjeHue 4 %-HOro pactBopa ruapokcuga Hatpusa 1325/40 =
33,1 M3

Ha IIOCJIe pereHepamuoHHYI0 OTMBIBKY ¢uabTpa 13,25X5 = 66,2 M3,
OOmmi pacxonm BoObl Ha pereHepanuio coctaBun 118,4 M3, a
IIPOOOJIXKUTEJIBHOCTD pereHepanuu 33,1/5,3%2 = 3,12 g,
MIPOOOIKUTEIBHOCTD OTMBIBKH ©6,2/5,3%X6 = 2,08 q
ITPOAOJIXKUTEJILHOCTD PAaOO0THl GUIIbTPA MEXKAY pereHepanusMu

1 0,33-312-2,08 =4848-553=4295

(0,33 4 (43 u).
[Tnomans GUIBTPOBaHUS
Fq = (16x51)/(0,33x43x12) = 4,79 M2,

YTO YKJIaObIBA€TCSI B CeUeHHe BhIOpaHHOro ¢puiabTpa 5,3 M2, OuaMeTpoOM
2,6 M.

BqaCOBOfI pacxon BOObl Ha pereHepaunuto coctaBuT 118,4/43 = 2,75
M"/d.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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YacTb  OTMBIBOYHOM  BOOBI  MOXKET  HCHOOIb30BAaThCA OIS
IIPUTOTOBJIEHUS  pereHepalMoHHOTrOo pacTtBopa. OOmwMi  pacxopn
OYUINIEHHOM BOOBI Ha COOCTBEHHBIE HYXKOH MOHOOOMEHHON YCTaHOBKH
(Ha B3pHIXJIEHME, pereHepalnio, OTMBIBKY UOHUTOB BCceX (pUILTPOB) 0€3
ydeTa IIOBTOPHOTO MCIOIb30BaHUA coctaBut 2,4+2,75 = 5,15 M3/4,
unu 10 % Npou3BOOUTETBHOCTU YCTAHOBKMU.

Buibop obopydosaHusi

3.20. [Ins wuOHOOOMEHHOM YCTAHOBKU BHIOMPAETCS CEPUUHO
BBIITyCKaeMoe obopynoBaHue 3aBOICKOTO U3TOTOBJIEHUS B
KMCJIOTOCTOMKOM HCIIOJTHEHUU. BriOOp MOHOOOMEHHHBIX (QUIBTPOB
IIPOU3BOAUTCS C Y4YETOM HEeNpPephIBHOM paboThl M BO3MOXKHOCTH
pereHepanuy OOHOTO U3 HUX 0e3 MOpekpallneHus paboThl Bcel
YCTaHOBKHU.

B Tabn. 44 1npuBOOUTCSI  TEXHUUYECKas  XapaKTepHCTUKA
MOHOOOMEHHOM  yCTAHOBKM U  TEXHOJIOTUYEeCKHe  IIoKa3aTeu
SKCITyaTallud  MeXaHWYeCKHUX, COPOIMOHHBIX (Tabn. 45) wu
MOHOOOMEHHBIX (Tabn. 46) PUILTPOB, a TakKXKe IlepedyeHb M Pacxof
OCHOBHBIX MaTepHUaoB OJIs 3arpy3Ku puabTpoB (Tabmn. 47) u peareHTOB
Ha UX pereHeparluio (tada. 48).

Tabnuia 44

ITokazaTenb pabOTH YCTAaHOBKHU Benuuuna
[Tpou3BOOUTENTLHOCTE YCTAHOBKH, M3/q 50-52
CopepzkaHUe B3BEIIEHHBIX BEIIECTB B BOAE, IOCTyNaKIIed Ha 10-15

YCTaHOBKY, MI'/JI

ConecopepzxKaHue IOCTyHalOIEend BOOHL, I-3KB/M°> 7,7
CopepzaHre KaTUOHOB 2- U 3-BaJlI€eHTHBIX METAJIJIOB, F-SKB/M3 0,42
CopepkaHMe KaTUOHOB HAaTpUs, KaJlusa U aMMOHUSI, F-SKB/M3 7,25

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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COJIep}KaHI/Ie AHHWOHOB CHUJIBHBIX KHCIJIOT, T—SKB/M3

Conep}KaHHe AHMOHOB CJIA0BIX KHCIIOT, 1"-15)KB/M3

YoenvHas 3JIEKTPOIIPOBOOMMOCTDB 06eccoeHHOH’ BOOBI, MK X CM/CM

l'ogoBoM pacxopn peareHToB (C y4eTOM IMOBTOPHOIO ucnonab3oBanus 30 %
3JII0ATOB) T:

conssHou KucnotThl (I'OCT 857-88)

rugpokcupga Hatpusd (COCT 2263-79%*)

YcraHoBoOYHasT MOUTHOCTh OOHOBPEMEHHO pa6OTaIOU.II/IX oBuUrartesieu, KBt

Pacxop cxxaToro Bo3ayxa, M3/q:

CpPeIHeCyTOYHBIN

MaKCHUMaJIbHBINA

ITaBeHMe II0JaBaeMOro CKaToro BO3OyXa, MIla

Pacxonm Bombr Ha COOCTBEHHEIE HY2KIOBI YCTAaHOBKH, %

IToTpebHOCTD B MOHOOOMEHHEIX CMOax (Ha 1 3arpy3Ky Bcex pUIbTPOB)
T.

kKatuoHut KY-2-8 (I'OCT 20298-74%*)

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,

7,4

0,37

50-100

346

81,2

95

20

50

0,25-0,4

10

10,2
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aHnoHuT AH-31 (I'OCT 20301-74%*)

l'omoBas HOTpe6HOCTb MOHHUTOB Ha MOIIOJITHEHNE u3Hoca, % OT

TIEPBOHAYATBHOUN 3arpy3KHU

kKaTtuoHut KY-2-8

aHuoHut AH-31

10,8

10

15

Taonuia 45

QUIbTPH
TexHONMOTHYECKYE ITOKA3aTeNln
MeXaHUYeCcKue | COpOLMOHHBIE

ITpou3BOOUTENBHOCTL OOHOTO QUILTPA, M3 /q 25-26 25-26
CkopocCTh pUIbTPOBaAHUS, M/4 8-10 8-10

Pacxopn Bogbl Ha IPOMBIBKY (UIILTPA, M3 17-20 -

I[TpomonXKUTENBPHOCTD IIOATOTOBKY QUIBTPA K 0,3-0,5 -

pabore, u
WHTEeHCUBHOCTE IOOA4YU Ha IIPOMEIBKY, J'I/(C'Mz),'
BOMIBI 13-15 -
BO3MOyXa 15-20

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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QUIbTPH
TexHonornyeckue moxkasaTenu
KaTHOHUTOBEIE |aHUOHUTOBEIE
[Tpou3BOOUTENIFHOCTD OHOTO PUILTPA M3/‘-I 50-52 50-52
Martepuain 3arpy3Ku KaTtmonur AHUOHUT
KYy-2-8 AH-31
CkopocTh GUNBLTPOBAHUS CTOYHOM BOIBI, M/4 8-15 8-15
[TpomonXKUTENbHOCTh QUIBTPOIIMKIIA, U 32 45
MexpereHepalioHHBIN mepuomd padoTs GUILTPOB, U 32 45
PerenepalliOHHBIM PaCTBOP U €T0 KOHIeHTpanus, % HC1 7-10 NaOH 4-6
Pacxom ToBapHOTro peareHTa Ha 1 pereHeparuio, Kr 3744 1325
Pacxom Bogbl Ha 1 ¢uNLTP, Mo B 1 IIUKJIe 77,1 118,4
B TOM 4YUCJIE Ha:
B3PHIXJIEHUE 19,1 19,1
MIPUTOTOBIIEHNE PETEHEPAIMOHHOTO 11,6 33,1
pacTtBOopa
OTMBEIBKY 46,4 66,2
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CKOpOCTh ITOJa4Yu BOALI U PaCTBOPOB, M/4, IIPU:
B3PEIXJIEHUU 9-10 7-8
pereHepauu 2-3 2
OTMBIBKE 6-7 5-6
Tabnuma 47
Kozr-20 CymMmapHas
Heobxomumoe |O611as | OnToBas y P
HaumeHnoBaunue Mapka CTOUMOCTH 3aBop
st Macca, | leHa 3a
MaTepuasnoB r'oCcT 3arpy3KH, |H3rOTOBUTENH
3arpys3ku 1 T 1 T, pyo.
THIC. PYO.
dunwvTpa, T
'paBuu 2,8 8,4 8,2 0,07 MecTHEIE
OIuaMeTpoM MaTepuaibl
rpaHyn 5-15 MM
ITecok 7 21 11,9 0,25 Kaprep
KBapIleBbIN
OIuaMeTpoM
0,5-1,5 mm
Yronb AT-3; 3,6 10,8 560 6,05 -
aKTUBUpPOBaHHEIN| Al-5;
KAT
AHTpOLIUT- - 5,68 17,1 27,1 0,46 -
KPOIIIKa
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Katuonur KV-2-8 5,1 10,2 1800 18,36 3aBof
roCT «Kap6omut»,
20298-74* XUMKOMOMWHAT

r. Yepkaccel

AHUOHUT AH-31 5,4 10,8 2300 24,84 To xe
Ir'ocT
20301-74*
HUToro - - - - 50,03

OmnaTH OT pereHepanyy KaTUOHUTOBHIX M aHUOHUTOBBIX (PUIIBTPOB
TIOOBEPraloTCsI peareHTHOM o00paboTke BMecTe C OTpPaboTaHHBIMH
KOHIIEHTPUPOBAHHLIMU TEXHOJIOTUYECKUMU pacTBopaMu. KonruuecTBo
cOpachiBaeMbIX KI/ICJ‘IBIX 9JII0ATOB OT pereHepaluu KaTUOHUTOBBIX
¢bunsTpoB 5,8 m /cyT KonuuyecTBo cOpachEIBae€MBIX IIEJIOYHBIX 3JTI0ATOB
OT pereHepannu aHUOHUTOBLIX QUIBTPOB 11 M3/cyT. COpOC KUCIIOTHI C
anoataMu 10,59 Kr X 9KB/CyT.

COpoc miemoyed c 3moaTaMu 7,24 Kr-skB/CyT. M30OBITOK KHUCIIOT
coctaBnsger 3,35 Kr-sks/cyd. Pacxom aktuBHoro CaO Ha
HelTpanu3anuio n3bbTKa KUCIOTH 3,35 Kr-3kB/cyT, unu 3,3528 = 93,8
Kr/cytT. B pacuere Ha TOBapHyiO 50 %-HYyI0 H3BECTb C y4eToM 5 %
n30BITKa pacxon ee coctaBuT 197 Kr/cyT.

[Ipu po3upoBaHuuM 5 %-HOrO IO aKTI/IBHOMy Ca0O wu3BeCTKOBOTO
MOJIOKa pPacXOf ee COCTAaBUT NIPUOIMU3UTENILHO 2 M /cyT

Tabnuia 48

Pacxop pearenTos, T* P
. Yuco pacT!
MexpereHepalOHHBIU .
Pearent ITponecc pereHepauuu
Iepuon
B Tro[
B B Ha OJHY B

TOJI |CyTKM | pereHeparuio| rof
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Kucnora Perenepariusa 32 130 490/ 1,89
ConsiHas KaTUOHUTOBHIX
(rocrt GuIsTPOB
857-88)
I'mpopokcup | Perenepanus 45 87 116| 0,44
HaTpusa TP | aHMOHUTOBBIX
(COCT GuIsTPOB
2263-79%)
NzBecTts |HelTtpanusamusa - - 521 0,2
ramieHas 3II0aTOB
(Ty
6-02-936-74)

3,77

1,325

1520

2880

520

Pacuer acxoa €areHTOB IIPOMU3BEINEH Ha COJIAHYIO KHUCIIOTY 31 %-HYIO,'
rugpokcupn HaTpus 100 %-HbIH; ©3BeCTh raiieHyo 50 %-Hyio 110 AKTHUBHOMY CaO.

YCTaHOBKH JIsI 3JIEKTPOXHMHYECKOH
OYHUCTKH CTOYHBIX BOJI

d1ekmpoausepsl 0451 06pabomku yuaHcooepHcauLux CMoYHbIX 800

3.21. OnekTponu3epsl OJjiss 00pPabOTKH CTOYHBIX BOMH, OTHOCSIIHECS
K HeCTaHOapTHOMY OOOPYHOOBAHHUIO, ITPEICTABISIIOT COOOM OTKPHITHIE
WA CO CHEMHOM KpPBIIIKON IIPSMOYTOJIbHBIE CTaJIbHBEIE PE3epPBYyapHI,
pas3mesieHHBIe C  IIOMOINBIO IIEPEerOpPoOJOK M3 CHHTETHYECKHUX
MaTepHuaJoB Ha HECKOJIbKO OTCEKOB. B meperopopakax IpomeIbiBaloTCs
HECKOJIbKO PSIIOB OTBEPCTHUM, CyMMapHas MJIOIIadb KOTOPHIX
coctaBiusger 20 - 30 % mnmomjagy HaXOOMAIIENCs B BOAe YUCTH
IIePEeropoKu, BEICOTA KOTOPOM COOTBETCTBYET BEICOTE MOTPYZKEHHEIX B
BOIY 3JIEKTPOIOB.

[IBUKeHMEe ITOTOKA CTOYHBIX BOJI B 3JIEKTPOJIM3EPE ITPOUCXOIUT BIOIIb
IIOBEPXHOCTU  OJIEKTPOJOB B TOPM30HTAJIbHOM  HaIMpaBIEHUU.
JNeKTpou3ep CHabOxKaeTCsI MPUEeMHOM M COOPHOM KaMepaMH, TaKiKe
OTOENIeHHLIMU OT ero paboyero TIPOCTPaHCTBa ObIPYaTHIMU
neperopogkamMu. Ha OHO snekTponus3epa (B KaXXAOM H3 OTCEKOB)
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YKJIagbIBAIOT ObIpYaThie TPYOKU U3 CUHTETUUYECKHUX MaTEPUAIoB, Yepe3
KOTOphIE IIOCTYHaeT CXKaThIi BO3OYyX, KOTOPHIM, OapOOTUPYs Uepes
JKUOKOCTh, CIIOCOOCTBYET ee IepeMeIInBaHuIo.

B snekTponu3ep moMeInalTCs 3JIEKTPOObl OBYX THIIOB: CTaJlbHBIE
Katoobl (B BHOe IIJIQCTUH TOJNmIMHOM 1-2 MM) ¥  aHOOBI U3
rpad®UTHPOBAHHOTO yIJIsi B BHOE TMJIUT HIW CTepXKHEeW. MOXKHO
KM CIIOJIb30BaTh MaJIOM3HAIIMBAIOUINECs TUTAHOBEIE AHOIBI C
METaJIJIOKCUOHBIM MOKPBITUEM (OUOKCHI PYTEHWS, MarHETHUT U Op.).
OpHUEeHTUPOBOYHLIM CPOK CIIYKOBI aHOOOB 13 I'Pa@UTUPOBAHHOTO YIJIA
cocTtaBnsieT 4-5 Mmec. [Ipu 06paboTKe MembCcomepzKaIlluX CTOYHHBIX BOII
1eecooO0pal3Ho HCHOJIb30BaHHME MEOHBIX KaTOOOB [MOJIsd OOJIerdeHus
YTUIHU3AIlIMN OOIOJIHUTEIPHO H3BJI€KAaeMOW M3 CTOYHLIX BOM (B BHUIE
KaATOOHOTO OCajKa) MeTaJyINYeCKOM Meau.

[Ipu ompeneneHun TabapuUTOB 3IEKTPoOIU3epa HeoOXOoguMO
YUYUTHIBATh 00bEM TOCTOSHHO HaXOHAIIEeNCcs B HEM BOOLI, a TaK¥kKe
00beM, 3aHMUMaEMbIN IIepPeropojkaMu, 31eKTpodaMu (pa3Mephl MIJIUT
U3 Tpad@UTUPOBAHHOTO yIJis, BBIIyCKaeMbIX OTe4YeCTBEHHBIMU
9JIEKTPOOHBIMH 3aBomaMu, cocTaBissioT 1000718050 mm). PaccTossHMe
MeX[y COCeOHMMH 3JIeKTpogaMu (KaToOgoM M aHOAOM) ClenyeT
npuHUMAaTh B npepesnax 40-50 Mm.

OnekTponbl 000MX BHUIOOB (KaTOObl M AQHOIBI) IIOOBEIIMBAIOTCS B
9JIEKTPOJin3epe Ha MeOHBIX (JIaTyHHBIX) CTEPXKHSIX (TOKOMOOBOOAX),
KOHIIBI KOTOPBIX ITOKOSATCS Ha COOTBETCTBYIOIIUX KAaTOOHBLIX (@HOOHBIX)
IMMHAX, YKJIaJbIBAeMbIX Ha HM30JISITOPax BIOJb OOPTOB 3JIEKTPOJIN3EpPa.
AHombl u3 TpadUTHPOBAHHOTO yrias (B BuAe IIJIUT) MOXKHO
yCTaHaBIUBaTh HaA [OHO 3JIEKTpoimn3epa, GyTepoBaHHOE MaTepuaioM
- guaneKTpukoM. CedeHHE TOKOIIOOBOOOB M SJIEKTPOOHBLIX IINH
paccYuThIBAETCSI Ha MaKCUMaJIbHYI0 TOKOBYIO Harpy3kKy.

IIpr 3HAYUTEIbHON PACUETHOM BEJIMYMHE TOKa B JJIEKTPUUYECKOMH
enu (0omee 3000 A) um HeOOXOOWMOCTH OTBeOEHUSA OOJIbIIUX
KOJIMYECTB BHIOEJISIOIINXCS TIa3000pPa3HBIX IIPOAYKTOB I3JIEKTPOJIH3a
PEKOMEeHOyeTCs YyCTaHOBKA HECKOJIbKHUX 3JIEKTPOJIN3ePOB, CHaOKEeHHBIX
QBTOHOMHELIMH MCTOYHHUKAMH 3JI€KTPOIUTAHUSA.

TexHOoMornyeckas cxeMa 9JIEKTPOXUMUNYECKOU O4YHCTKH
HaHCOOepXKallluX CTOYHBIX BOO  BKJIIOYAET: [OBYXCEKIIUOHHBIN
pe3epByap-yCpenHUTeNb (KaXoasi CeKLIUsS YCPeOHUTE S pacCcynuTaHa Ha
4aCOBOM pacxXod CTOYHBIX BO[); OSJIEKTPOJIM3€POB; HCTOYHUK
IIOCTOSTHHOTO 93JIEKTPUYECKOTO TOKa (BBIIPSIMUTENh U3 PEMEHHOTO
9JIeKTPUYeCcKoro Toka - Tuma BAKIT wumum BAKP); 6ak mis
ITPUTOTOBJIEHUST PAaCTBOPA MOBAapPEeHHOM coyy; 0akK, IJIsT IPUTOTOBIIEHUS
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pacTBOpa IIEIOYHOI0 peareHTa (egKwWil HATp, COMa), HUCIIOIb3yeMOTO
OJISI KOPPEKTUPOBKU MCXOTHOM BenmuuuHbl pH 06pabaTeiBaeMoi BOOH (B
ciydae HeoOXOOMMOCTH); COOPHBIN OaK /1T OUUIIEHHON BOOHI.

K cToyHBIM BOgaM, HaXOOSIIUMCSI B pe3epByape-yCpemHUuTele,
no0aBJIAIOT HACHIIIIEHHBINM PAaCTBOP MOBAPEHHOM CONU [T HOCTUXKEHUS
ee KOHIIEHTpalluu B Bome B Ipefmenax 5-10 r/m ¥ pacTBOP IIEIOYHOTO
peareHTa (B ciydyae He0OXOOUMOCTH) OO BeMUYUHB pH

Z10. ITpu HaMMYWUK BBICOKOKOHIIEHTPHUPOBAHHBIX ITMAHCOOEpPZKAaIlllux
CTOYHBIX BOM (0TpaOOTAHHBIX TEXHOJIOTMYECKUX PACTBOPOB) CIEOYyET
IIPEOYCMOTPETDh MOMOJIHUTEJIbHLIN OaK [jIst uX cOopa C ITOCIeOyIInuM
pPaBHOMEPHBIM HOOABIIEHHWEM K CTOYHBIM BOHAM, IIOCTYIIAIOIIUM B
pe3epByap-yCPEeOHUTEJIb, OO0 MOCTUXKEHUS PACUYEeTHOM KOHIIEHTPAIUHu
IIUAHUOOB He Oosnee 1 r/m.

3.22. Ilpumep pacuyema 31eKkmpoau3epda 015  oyucmku
UuaHcooepicaulux CmouyHbsIX 800.

HcxooHvle OaHHble onsa pacyema: IIPOMU3BOOUTENBHOCTD
9JIeKTponu3epa 2,5 M3/q; WCXOOHAasi KOHIEHTpalusd IUaHUOOB B
ouuittaeMor Bome 200 Mr/m; BpeMsi 3JIEKTPOXMMHUYEKOM 00paboTKm
CTO4YHBIX BOA 0,5 4.

HeobxonuMmas BeJIMYUHA TOKa B 3JIEKTPUYECKOU nemnu
3JIeKTpoJIn3epa

2,06C 200"
_206Cag, _206-200-25

ft-’.!?"
??t-'ﬂ?" D’? A.

[IpyHUMaeTCAa K YCTaHOBKE OOUH BHIIPSMUTEIb IIEPEMEHHOTO
3JIeKTPUYECKOT0 TOKa, BEIPpa®aThIBAIOIIUY TOCTOSTHHBIN
9IeKTpUYecKu ToK BenuduHou 1600 A. O6beM CTOYHBIX BOM B
3JIEKTPOJIN3epe COCTaBIIsIeT

Wel = qwtel = 2,5°0,5 = 1,25 m°.

Oo6mas IIOBEPXHOCTH aHOO OB
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i 1470
= s e 1[:]
o I 150 2

an M.

ITpu HUCIIOTb30BaHUM B KQUECTBE aHOOOB IIJIUT 13 IPaUTUPOBAHHOTO
yrnis pa3mepom 1000°180°50 MM o6imass TOBEPXHOCTb OOHOM TIJTHUTHI
COCTaBIISIET

fean = 2x0,18%x1 = 0,36 M.

OOmiee KOIUYECTBO NONUT (aHOOOB) U3 TIpadUTUPOBAHHOTO VI,
TIOMEIlaeMbIX B OIUH 3JIEKTPOJIN3EP:

Nan = fan/f¢an = 10/0,36 = 28 miT.
OO111asi MOBEPXHOCTL KATOOOB PaBHa 0OOIIed MOBEPXHOCTH aHOOB.
Pa3sMmepsl  9leKTponu3epa  BBIOMpPAIOTCS  HCXOnOss U3  oObeMa

HaXOOAIIMXCS B HEM CTOYHBIX BOJA C YydeToM oOiero oobeMma
IIOTPy2KEHHBIX B BOOY 3J1€KTPOIOB.

9/1eKmpoKoaz2y1amopbl C A1HOMUHUEBbIMU 3/1eKmpooamMu

3.23. OJEeKTpOKOaryjasaTOpbl C aJlOMUHUEBBIMU 3JIEKTPOAAaMU,

HMCIOJIb3yeMbIe OISt OYNCTKHU KOHIIEHTPHUPOBAHHBIX
MacCJI09MYJTbCUOHHBIX CTOYHBIX BOT, OTHOCSITCS K
HEeCTaHOAaPTU3UPOBAHHOMY 000pyIOBaHUIO. ITpeamnouYTuTEeILHO

KWCIOJIb30BaHUE 3JIEKTPOKOAryJIATOPOB TOPU30HTAJIbHOTO THUIIA C
IUTACTUHYATHIMU 3JIEKTPOOaMU. DJIIEKTPOKOATryIsiTOPHEl MOTYT OBLITH KakK
IIEPUOANYECKOTO0, TaK U HEIIPEPHIBHOTO AEUCTBUSA. JIIEKTPOKOATyIATOP
COCTOUT K3 KOpIlyca C HaKJIOHHBIM OJHOM M KpPHIIIKOMN, 3JIEKTPOOHOU
CHUCTEMBI, [EHOYOa/JIAIIIEero YCTPOUCTBaA. IJIEKTPOKOAryiIsaiTOPhL
HEIIPEPHIBHOTO [EeNUCTBUS, KPOME TOT0, [OOJIXKHBI OBLITH CHaOXKeHHI
YyCTPOMCTBAMU PACCPEAOTOYEHHOTO0 BIyCKa ¥ BBIIYCKa BOOBl U
YCTPOMCTBOM OJI4 ITOOAeP2KaHUs YPOBHS BOOHI B alillapaTe Ha 3aJaHHOM
YPOBHE. DIEKTPOKOATryIsiTOPbl 000UX TUIIOB HOIXKHBI OBITH CHaOXKEHBI
nmaTpyoOkKaMu C BEHTHJISMM [JIs BBIIIYCKA U BIIYCKAa BOMIBI, IIE€HHI,
€MKOCTSIMHU 151 cOopa MeHbl U BEHTUJISIIMOHHONM CUCTEMOM yHalleHUs
BOOOpOAaA.

Kopmyc  snekTponu3epa  NOPSAMOYTOJIbHOW  (QOPMBEI  CIEOyeT
W3TrOTOBIATH K3 JIUCTOBOU YIJIEPOOHOU CTajld C MOCJIEeOYIOLUM
HaHeCeHMeM Ha BHYTPEHHIOIO I[TOBEPXHOCTh 3aIUTHOTO IIOKPBITHUS,
HaIpUMepP, U3 BUHUIIJIACTA UIU STMOKCUIOHBIX CMOII.
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Kpeilika snexkTponu3epa, IpegHa3HadyeHHas OJisd pemoTBpalleHus
BBEIIEJIEHUSI BOOOpofda B paboudee mOMeIlleHUE, U3TOTaBIUBAETCS U3
JINCTOBOU CTajId C IIOKPAacCKOU BHYTPEHHEU OBEPXHOCTU BOLOCTOUKOU
Kpackou. Kprlllka ycTaHaBIMBaeTCs CBOUM (QJaHIEeM K QruaHiy
KOpIyca U repMeTusupyeTrcs. [JTHO Koplyca 3JIeKTpojiu3epa [OJIZKHO
MMETh YKJIOH.

OnekTpomHBIM OJI0K, coOupaeMbli U3 allOMUHUEBHIX IIJIACTUH,
BBHITIOJIHSIETCS B BUe apajiiejieIuena U pacrojaraeTcsi paBHOMEPHO
1o o0beEMY 3JIEKTPoOJim3epa. IJIeKTPoabl B OJI0KEe yCTaHaBIMBAIOTCS
I1JIOCKOIIapaJsljIeJIbHO Ha OOMHAKOBOM pacCTOSSHUU OpyT oT apyra (10-20
MM). O0beM KUOKOCTH HaJl 3JIeKTpoJaMHU He MOOIXKeH mpeBbimaTh 20
% o01iero o6beMa SIeKTPOKOaryasTopa. OJJIEKTPOOHBIE TIJTAaCTUHBI
MIPSMOYTOJIBHOU (DOPMEI ClIefyeT H3rOoTaBIMBaTh OOWHAKOBBIMHU MOJIS
obecrieyeHUssT UX B3aMMO3aMEHSIEMOCTH. MeXaHUUYecKas KEeCTKOCTh
3JIEKTPOOHOTO OJI0Ka CO3HaeTcsi C IIOMOIIbI0 HOUITEKTPUYECKUX
rpebenok. [Ins ymoOcTBa MOHTaXXa B 0JIOKax IIpegyCcMaTpUBaiOT
MIPOYILIWHEI (KPIOYKH).

CoepnuHeHUe 3JIEKTPOAOB B OI0K MPOU3BOAUTCS JTMOO CBapKoOM, M1ubO0
CTSITUBaHUEM (pa3beMHOe coenuHeHre). TOKOMOaABOOH K 3JIEKTPOTHBIM
0Jl10KaM BHYTPH 3JIEKTPOJIM3epa B MeCTaX COIIPHUKOCHOBEHHUS HUX C
KUOKOCTBIO MOJI?KHEI OBITH M30JIMPOBaHBI. MX ciiefyeT M30JIUPOBATh U
OT KOpITyca 3JIEKTPOKOoaryJssTopa.

[TeHoymansitoliee YCTPOMCTBO MOXKET OBLITh, BBIIIOJTHEHO THOO0 B BUIE
ITPUCIIOCOOIeHUsI, CTOHSIOIIEr0 IEeHY CTPYSIMM CXKATOro BO37yXa B
IMeHOCOOPHBIM JIOTOK, /MO0 ¥ BHUOE [OOCKM C ITHEBMATHYECKUM
npuBogoM. [TeHoymasnsiolllee YCTPOMCTBO TepeMeNiaeTCsl KakK BPYYHYIO,
TaK ¥ aBTOMATUYECKH I10 3aJaHHOU IIporpaMMe.

B 1mpoiecce 9meKTpoJiM3a BBHIOESIETCS  BOOOPOH, KOTODHIM
Heo0XOOUMO MOCTOSHHO YOaJsSTh U3 alllapaTa C IIOMOIIbIO BEITSIXKHOTO
BEHTUJISIIMOHHOTO YyCTporcTBa. [ns obecrmeueHusi 0e30IIaCHOCTH,
paboTa 3JIeKTPOKOAryJsiTopa HOoIXHa OLITh COIOKMpPOBaHa C paboToi
BEHTUJIITOPA: B CJydae OCTAHOBKH BEHTUISTOPA [OJIXKHA OBITh
IIpeKpalleHa mogayda 971eKTPOdHEPTHUH Ha 3JIeKTPOKOAryasiTop.

BpeMsi 06pabOTKM CTOYHOM BOIBI ITPU COOTBETCTBYIOILEHM CUJIE TOKa
BHIOMPAIOT OSKCIIEPUMEHTAJIbHO IO CTEIIeHW ee OCBeTieHus. I[lpu
M3MEHEHUU COCTaBa BOMLI BpeMs ee 00pabOTKU TaKKe U3MEHSIETCH.

ITpumep pacyema 3s1eKkmpokoazyisamopa nepuoduyeckoz2o oelicmesus
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3 24. Hcxo0Hble OaHHble: TTPOU3BOOUTENBLHOCTD allapara qw = 1,8
M /‘-I HCcxogHoe cogepzxkauue macen Cen = 6000 F/M3 yOebHBIA Pacxo f
9JIeKTpUYecTBa Ha 00pabOTKy CTOYHBIX BOO (cur = 540 AXu/m~,
TOJIIIMHA 3JIEKTPOOHBIX MJIaCTUH

5= 0,006 M; MexkanekKTpomHoe paccTtossHue b = 0,02 M; aHOOHAA
IIJIOTHOCTB TOKaA fgn = 120 A/m~“.

Pacuem. IlppuMeM OPOOOIKUTEIBHOCTD, [IMKJIa OYUCTKU teh, PABHOU
0,5 4 (ITPOOOIKUTEJILHOCTD 3JIEKTPOKOATYISAIMOHHON 00paboTKu t; =
0,25 4; TpPOOOIXKUTEIPHOCTh HAaJIMBA XKUOKOCTHU B almapaT U ee CJIMBa
t2 = 0,25 4¥). O6beM XKUOKOCTHU B 371eKTpokoarynstope Wch = qw tek =
1,8%0,5 = 0,9 m°.

OO11ee KONMMYECTBO 3IEKTpPUUYECTBa, HeoOxommmoe mOJid oO0paboTKu
TAaKoro oobema XKUOKOCTHU, coCTaBUT Qcur = Wch qcur = 0,9%x540 =
486 AXd4, a BelMuYMHaA TOKa B I3JIEKTPUUYeCKOU ULenu Icur = Qcur/ti
= 486/0,25 = 1941 A; paboyasi ITOBEPXHOCTb @HOMIOB COCTABUT fagn =
Iign = 1944/120 = 16,2 M. Otcioga obmuM 0O6beM 3JIeKTPOIOOB IIPU
WX TOJIIIMHE 6 MM COCTaBUT Vch = fanlﬁ = 16,2°0,006 = 0,097 ™,
a uUX Macca M§< = Vek&a1 = 0,097 2,7 = 0,262 T (&47 IIJIOTHOCTH
aIIIOMUHUS, T/M”)

B cBsi3u C Te€M, YTO Macca OOHOTO 3JIEKTPOOHOTro 6JI0Ka He [OJIXKHAa
mpeBbImaTh 50 KT, IpUHUMaeM 4Huciio 6JI0KOB, paBHOE 6.

OOmuii 00beM KHUIKOCTH B MEZKIJIEKTPOOHOM IIPOCTPAHCTBE BCeX

3IEKTPOOHBIX OJIOKOB COCTABUT Ve = fan b = 16,2%0,02 = 0,324 M3, a
00bEM OOHOT'O 3JIEKTPOIHOTO BJI0Ka

W, =V +V) 6 = (0,09740,324) : 6 = 0,07 M5,

YcnoBHO, IpuHsSB popMy 6JI0Ka KyOM4YeCKoH, [IInHa ero pebpa, M:

I, =3, =3f007 =041

221
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Yucno IJIEKTPOOOB B OOHOM 3JIEKTPOOHOM 0JI0OKe COCTaBUT

L =£5’f(5+‘5)= 0,41/0,026 = 15, T.e. 6JI0K OymeT COCTOSATh U3 8 aHOMOB U 8
KaTOTOB.

TakuMm oO6pa3oM, C y4eTOM YCTaHOBOYHBIX 3a30poB (I3 = 0,07 m; Ip
= 0,41) oOmias mjuHa 31EKTPOKOAryasiTopa COCTaBUT Ly = 6lp+713 =
(6x0,41+7x0,07) = 2,95. llluprHa 371€KTPOKOAryasaTopa, M:

Bs = Ip+2I3 = 0,41 +2x0,07 = 0,55.

Ha BrICOTE BepxHElN KPOMKHU 3JIEKTPOOB L1 = Ip+I13 00beM KUIKOCTH
B 9JIEKTPOKOATyJISATOPE

Vsx = LaBs(Ip+13) - Vek = 2,95%0,55(0,41+0,07) -0,097 = 0,681 MO,
BricoTa cy10s1 XKUIOKOCTU HAM 3JI€KTPOgaMHu, M
h2 = (Weh-Vsx)/LsBs = (0,900-0,681)/2,95%0,55 = 0,13.

061118.51 BBEICOTa CJIOA ZKHIOKOCTHU B 3JIEKTPOKOAT'YyJIIATOPE COCTABIIAET,
M:

hs = hi+h2 =0,48 + 0,13 = 0,61.

C yuyeToM HeOOXOOMMOCTU pa3MeIeHUs IMTeHOCTOHHOTO yCTPOMCTBa
IMOIHAs BhICOTa annaparta H; cocrtaBut 0,8 M.

OoOurue rabapuTe aMeKTpokoarynsaTtopa LsBsHs = 2,95%0,55%0,8 M.
ITpumep pacyema 31eKmpoKoaz2y11mopa HenpepvieHo20 delicmeaus

3.25. Hcxo0Hble OaHHble: TPOU3BOAUTENBLHOCTE ammaparta qw = 1,8
M3/4; ncxogHOE comepxanue Macen Cen = 2500 r/M”; yOenbHBIU pacxo
3JIeKTpUYeCcTBa Ha OYUCTKY CTOYHOU BOOBL (Geur = 270 AXu/M”;
HavaJbHas TOJIIMHA 3JIEKTPOOHBIX MJIaCTUH

& = 0,006 M; MexoamnmekTpomHoe pacctosHume b = 0,02 M; aHOOHaA
(kaTomHAas) IIJIOTHOCTBL TOKA ign = 120 A/M2.
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Pacuem. OOmu# pacxopm OdeKTpuyecTBa Ha oOpabotky 1,8 M3

CTOYHOH BOOBI COCTaBUT
Qcur = qcur q= 1,8x270 = 486 AXy,

a TOKOBas Harpy3kKa Ha 9JeKTporoarynsaTtop I = Qcur/t = 486 A.
[ToBepXHOCTH aHOIOB (KaTomoB) OyeT paBHa:

fan = fh = Lfian = 486/120 = 4,05 Mm>.

O0BbeM XKUIOKOCTU B MEKIJIEKTPOOHOM MHPOCTPAHCTBE Vye = fan b =
4,050,02 = 0,081 M3, a obmui 06beM 371eKTPOmoB Vek = fan ¢ = 4,05
0,006 = 0,024 MO, OOmuii 00beEM 3JIEKTPOAHOI0 O0JI0Ka COCTABUT

W

&= Vyuct+Vek = 0,0814+0,024 = 0,105 M3, a Macca Takoro 0Joka

M.s = Vekitaz = 0,024°2,7 = 0,065 T.

B cBsi3m C TeM, 4YTO Macca OSJIeKTPOomHOro OJioKa He [OoJIKHAa
npeBwiiaTh 50 Kr, TpUHUMAaEM 4YHCIO0 OJIOKOB PaBHBIM 2. YCIOBHO
npuHUMas GopMy 0710Ka KyOMUeCcKOU, ITOIy4duM, 4TO OJIMHa ero pebpa
COCTaBUT

1, =3W, 12 =3/0105/2 =037,

Yucmo 3JIEKTPOIOB B OJI0KE COCTABUT

n=11(5+8)=037/(0,006+0015)=18

B CBsI3U C TeM, YTO B 9JIEKTPOKOATYISITOPE HEITPEPLIBHOTO AEHUCTBUS
ITPOCKOK KUAKOCTHY BHE MEXK3JIEKTPOIHOTO ITPOCTPAaHCTBa HEOITYCTUM,
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MexXIOy OOKOBBIMU CTEHKAMU allllapaTa 1 KpaﬁHHMH JIEKTPOdaMH He
OJOJIZKHO OBITH YCTaHOBOYHEIX 3a30POB.

YuuThIBasi, YTO B allapaTe OOJIKHBI OBITh pa3MelleHbl TIeHOCTOHHOe
YCTPOMCTBO, a TaK¥Ke YCTPOMCTBA [JIs1 pacupeneseHnus ITOTOKa BOALI Ha
BXO[€e U BBIXOOe, rabapuTHl 3JIEKTPOKOATYJISITOpPa IPUHIMaeM

LaBgHg = 0,80,420,5 M.
9/1eKmpoKoaz2y1amopsl CO CMA/AbHbIMU 3/1eKmpodamu

3.26. D71eKTPOKOAryjasaTOPhl CO CTAJIbHBIMU 3JIEKTPOJaMU OTHOCSTCH
K HecCTaHOapTHOMYy oOopymoBaHHio. Kopmyc aneKTpokoaryasitopa
IIpeacTaBisieT Cco00M MPSIMOYTOJIbLHBIM pe3epByap M3TOTOBIEHHBIN U3
CUHTETUYECKUX KUCJIOTOCTOMKUX MaTepuajaoB (IOIUu300yTHUIIEH,
IIOJIUIIPONIUJIEH ®W [Op.), WM (QyTepoOBaHHBIA U3HYTPU OSTUMHU
MaTepualaMu. OJIEeKTPOKOaryasiTop obopynyeTcs BBITSIZKHBIM
BEHTUJISIIMOHHLIM YCTPOUCTBOM (HampumMmep, OOPTOBHIMU OTCOCAMH)
OJIs yOaJeHUs ra3oB, 00pa3yoIIUXCS NPU 3JIEKTPOJIN3€e CTOYHHIX BO[I.
[Temecoobpa3Ho, 4YTOOBl JHO 3JIEKTPOKOATyJIITOpPa MMEN0 HeOOJIbIIOoN
YVKJIOH ([0 5°) B CTOPOHY BBRIXO[la CTOYHBIX BO[I.

HaubGormnbiltee IpuMeHEHHE IIOJIyYUIM B  HACTOSIIEe BpeMsS
3JIEKTPOKOATyISITOPHl C IIOMEIeHHBIMM B HUX NHakeTaMu (OI0KaMwu)
IIJIOCKUX IIJIACTUHYATEIX 3JIEKTPOOOB, PAacCIOJIOKEHHEIX BEpPTUKAJILHO,
ImapajjieIbHO OAPYT OPYyry.

[IBUKeHMEe TIOTOKa CTOYHBLIX BOM B 3JIEKTPOKOATYISITOpPE CJiegyeT
OCYIIECTBJIATb BOOJIb TOBEPXHOCTH 3JIEKTPOOHBIX TIIJIaCTUH B
BEPTUKAJIbHOM HaNpaBlIeHUU (CHU3Y BBEPX WU CBEPXy BHU3) TUOO B
TOPU30HTaJIbHOM HaIllpaBJIEHUMU.

[I71s51 paBHOMEPHOTO pacHpenesieHus BOOBI MEXKOY 3JIEKTPOOaMH WU
PaBHOMEPHOTO e€ee OTBOJa PEeKOMEHOYeTCs IIPEeayCMOTPeTbh B
9JIEKTPOKOATYJIITOPE HIX B OTHOENIBHEIX €r0 CEeKIHUSAX IITPUEeMHBIE WU
cOOpHEIE KaMephl. [IpueMHBIE KaMepbl OTHOENsIoTCS OT padodero
ITPOCTPAHCTBA 3JIEKTPOKOATyJ/ISATOPA OBIPYATEIMH II€PETrOPOaKaMHU,
KOTOpPBIE  PACCYMUTHIBAIOTCS  KAaK  pacCIpemeiuTeslb  BEICOKOTO
COIIPOTHUBIIEHUS (OTHOIIIEHHE CYMMAapHOTO CEeYeHHUS OTBEePCTHUH B
IIeperopoakKax K o0IeMy Ce4eHHnI0 3JIEKTPOKOAryJIsiTopa COCTaBIIsAeT

#0,3).
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OnekTpombl (KaTOObl W aHOOBI), IIOMeIlaeMblie B 3JIEKTPOIIU3EP,
W3rOTaBIUBAIOTCSI U3 HU3Koyriaepoguctou cranu (Ct3, Ct4 u T.0.) U
MOT'yT MMETh TOJNIIWHY OT 3 OO0 6 MM. IlepBOHadalbHOE pPaCCTOSHUE
MeXKOy COCeJHUMH 3JIEKTPOAaMH OOJIZKHO COCTaBIATh 5-10 MmMm.

PekoMeHOylOTCSI cleAyoliyde pa3Mepbl 3JIeKTPOOHBIX IIJIaCTUH:
onuHa 0,6-1, mumpura 0,3-0,6 M. LlemecooOpa3HO UCHIOIL30BaHUE
3JIeKTPOMOB (aHOOOB M KaTOOOB) B Bume OJIOKOB. BJIOK 371€KTpPOaoB
IpencTaBsieT co0o¥ HabOp CTaJbHBIX IUIACTUH, 3aKPEmIeHHBIX Ha
obmiert pame. IInacTuHB Yepe3 OOHY ITOOKJIIOYAIOTCS K KATOOHOM M
QHOOHOM IIIMHAM HCTOYHHKA IIOCTOSHHOTO 3JIEKTPUYECKOTO0 TOKa C
IIOMOIIbIO0 MPHUBAPEHHBIX UJIM NPUIIASHHBIX 1 HUM TOKOMHOOBOMOOB. [l
IIpegoTBPalleHnsI KOPOTKUX 3aMbIKaHUM IIJIACTUHBI B IBYX-TPEX MeCcTax
II0 CBOEW BHICOTE DPA3TENAI0TCSA IMIPOKJIagKaMM U3 [OU3JIeKTPHUKa
(TEKCTONMUT, BUHUIIJIACT W OP.), BBHIIIOJTHEHHBIMHM, HAPUMEP, B BUOe
KOJIell. DJIEKTPOOHEIE IIJIAaCTUHBI Y CBOET0 OCHOBAHUS UJIX II0 UX BBICOTE
(c obeux CTOPOH) PEKOMEHOYEeTCs BCTABISTh B «T'PeO0EHKY», TaKXkKe
W3TOTOBJIEHHYI0O K3  MaTepuala-Oud3JieKTpukKa. Macca  OOHOTO
3JIeKTPOaHOTOo OJI0Ka He AoJixKHa mpeBwiiiaTs 0,05 T.

OJIeKTPOOHbIE IIWHBI U3rO0TABJIMBAIOTCSA U3 MEOHBIX (JIaTYHHBIX) WUJIA
aTIOMHAHUEBBIX IIPYTKOB MM IIOJIOC, 3aKPEIJISIOTCS Ha M30/IsaTopax Ha
KOPITyCe 3JIEKTPOKOAryasiTopa M COeOUHSIOTCS C COOTBETCTBYIOLIUMU
IMOII0CaMM MCTOYHUKA MOCTOSTHHOTO 3JIEKTPUYECKOT0 TOKa. [lmaMeTphl
(ceueHmne) 3JEKTPOOHLIX, a TaKXe TOKOMOOBOOAINIMNX INMWH (Kabeseii),
COEOUHSIONINX 3JIEKTPOIN3epP C HCTOYHUKOM TOKa, BO u3bexaHUe
reperpeBa, paCCUMUTHIBAIOTCS Ha MaKCHUMa/IbHYI0 TOKOBYIO Harpy3Ky.

[Ipy pacuyeTe 3JIEKTPOKOATYJIATOPA  OIPEHOensioTcsa  oOIas
IIOBEPXHOCTh M KOJIMYECTBO 3JIEKTPOJIOB, KOHCTPYKTHUBHEIE pPa3Mephl
M YHCJIO 3JIEKTPOKOATYJISITOPOB M BEIWYHMHA TOKAa B 3IEKTPUUYECKOM
menu. [Ipy 3TOM OCHOBHBIMHM HMCXOOHBIMH ITapaMeTpaMH [JIsi pacdeTa
SIBJISIOTCSI:  PacXOl  CTOYHBIX BOM; MCXOOHAsI KOHIIEHTPAIUs
IIIECTUBAJIEHTHOTO XpOMa M HOHOB TSIXKEJILIX METaJIJIOB B CTOYHBIX
BOMAX; aHOOHAs IIJIOTHOCTb TOKA; YOEbHBIM PacXol 3JIeKTPHUYECTBA,
HeoOXOOUMBIN IJIst 00paboTKM eIUHUIILI 00beMa CTOYHBIX BO/I.

ITpumep pacyema 31eKmMpoKoazy1s1mopos8 co CMa/abHbIMU
asekmpodamu 015 OYUCMKU XPOoMcoOepaHcau,ux CmMoyHbIX 800

3.27. HcxoOHble OaHHble 045 pacyema: PpPacxXod CTOYHBIX BOJI
cocraBnsier 10 MS/4 (mpu KpyriaoCcyTO4YHOM paboTe YyCTaHOBKHU),
MCXOOHBbIe KOHIIEHTPAIIMW IIeCTUBAJIEHTHOTO XpoMa M IIMHKAa
cooTBeTCTBeHHO 50 1 20 Mr/m; BeIn4YrHa TOKa B 9JIEKTPUYECKOM 1Ielu
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Icur = 3,1Cenqw = 10x50x3,1 = 1550 A.

K ycTaHOBKE IIPUHUMAETCS OOVH BHIIPSIMUTE]Ib IIEPEMEHHOTO TOKAQ,
BhIpabOaTHIBAOIIUM TOK BenuumHOM mo 1000 A mpu MakKCUMaJIbHOM
HanpsikeHuu 1o 12 B. OO11ass mTOBEPXHOCTh aHOJIOB COCTABUT:

fol = Icurfian = 1550/150 = 10,3 M°.

Pa3mepnr OMHOM 3JIEKTPOOHOU IIJIQCTHUHEI IPUHUAMAKTCH
cnepylomumu: mupuHa bpl = 300 MM, paGouast BeicoTa hp; = 600 MMm.
Pabo4ast MTOBEePXHOCTh OTHOT'O 3JIeKTpOoa OymeT paBHa:

fol = 2bpihpl = 2x0,3%0,6 = 0,36 M2.

O6Luee KOJINYECTBO JJIEKTPOAOHLIX IIJIACTHUH COCTABUT

NF5=2E+1=2E+1=5?+1=58

i 0,36

[IpyHUMAIOTCSA K YCTAHOBKE [OBa 3JIEKTPOOHBIX OJIOKA, KaXKOLIA M3
KOTOPBIX cocTouT u3 30 cTanbHBIX IJIaCTUH. Pabouuii o0beM
3JIeKTPOKOAryJsiTopa OyoeT paBeH:

Wek = fpib = 10,3%0,008 = 0,082 M5,

(paccTosiHMEe MeEXKOy [OBYMSI COCEOHUMHU IJIEKTpOoJaMu b TIPUHSTO
paBHEIM 0,008 M). Bpemsi 06paboTKU CTOYHBIX BO[ (BpeMsi mpeOLIBaHUS
CTOYHBIX BOI B MEXKI3JIEKTPOOHOM IIPOCTPAHCTBE 3JIEKTPOKOATYJISITOPA)
COCTaBUT

t = Wek/qw = 0,082/10 = 0,008 u = 0,008 x3600 = 28,8 c.

YnenbHBIM pacxod MeTalIm4ecKoro xkejie3a Ay 00pab0TKY CTOYHBIX
BOJ ompepnessieM 1o popmyiie

0 ~dnCaty A 250102 4,
1000, 1000+ 0.8 KT/CYT.
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[IIluprHa OOHOTO SJIEKTPOOHOro OJI0Ka TMIPU TOJIIIMHE OJHOM
3JIEKTPOOHOM MJIAaCTUHH 5 MM OymeT paBHa:

B=N4+5(N, -1)=30-0,005+0,00830-1)=038

4. COOPY2KEHUA [1JId
OBPABOTKHA OCAIIKOB

A3poOHBIE CTAOHM/IN3aTOPHI

4.1. AspoOHBIE CTAOMNIM3ATOPLI NpPeaHa3HadyeHBl OJIT 00paboOTKH
OpPTraHWYECKUX OCAAKOB C IIE/IbI0 MOpedylnpeXOeHus 3arHuBaAHUS U
yIIy4IIeHusI BOOOOTHAIOIINX CBOMCTB OCAIOKOB IIEpPe. IIOCIedyIoIlen
00paboOTKOM U XpaHEHUEM.

[ToBEBIIIIEHHE YCTOMYMBOCTH OCAOKOB K 3arHMBAHUIO ITPH ad3pPOOHOM
CTabuIM3aluu HOOCTUTAETCS OWOXMMUYECKHMM OKHCJIEHMEM YacCTH
OPTraHMYEeCKOT0 BeIleCTBa OCaJKa B pe3ylbTaTe XKU3HeOesTeTbHOCTU
A9pPOOHBIX MUKPOOPIaH3MOB.

[Io cpaBHEHHIO C aHA’POOHBIM COpaxKMBaHMEM IIPOIIECC a’3pPOOHOM
cTtabunu3anuu 0Oojiee IMIPOCT B KOHCTPYKTUBHOM O(QOpMIeHUH, He
B3pPBIBOOIIACEH, 60JIee YCTOMYHUB K U3MEHEHHNI0 KaYeCTBEHHOT0 COCTaBa
ocagkoB. Kpome TOro, aspoOHO-CTaOMIM3UPOBAHHBIE OCAOKU HUMEIOT
JIy4IIIie BOMOOOTHAIOIIME CBOMCTBA, YTO YIIPOIIAeT W YHOELIEeBIISET UX
IOCJIeNyIoIyi0 00paboTKYy.

[Ins cTaHIUM aspalliy OPOU3BOOUTENIBHOCTBIO mo 50 TrIC. M3lcyT
aspoOHass cTtabunm3alusi, KaK IIPaBUJIO, SKOHOMHYHEee aHa’3pOOHOrOo
cOpaXuBaHUs, Oa)Ke IIPU YCIOBUU YTUIM3AIUU Tra3a OpoOKeHUS.
[I[puMeHeHHEe a’poOHOM CcTaOuIM3alUKU [JIS CTaHIUM aspaluu
ITPOMU3BOOUTENBHOCTHIO 001iee 50 THIC. M B CYT CTOYHBIX BOf TpeOyeT
TEeXHUKO-9KOHOMUYECKOTr0 0OOCHOBAHUSI.

AspobOHble CTabUIM3aTOPhl MOTYT HCIIOIb30BAaThCSI B Pa3/IMYHBIX
TEXHOJIOTUYECKUX cxeMax. OHM pPEKOMEHOyIOTCSa [Oasa o0paboTkKu
M30BITOYHOTO AKTUBHOTO HMJIa MM CMECH ero C 0CaJdKOM IIePBUYHBIX
OTCTOMHUKOB.
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AKTUBHBIM HJI MOXKET TMOdaBaThCs B CTAaOMIM3aTOP M3 BTOPUYHBIX
OTCTOMHUKOB, pEereHepaTopoB WU VYIJIOTHUTeNeu. B 1mocnemHem
clIydae Hu3 YCJIOBUM COXpaHEHHS OMOJIOTMYECKOM aKTUBHOCTH HJIa
MIPOOOIXKUTENBPHOCTh T'PABUTALIMOHHOTO VIIJIOTHEHUS He [OOIXKHa
IpeBbIIIaTh 6 Y. Bo wus3bexxaHme o00pa30BaHUS 3aCTOMHBIX 30H
1eecooO0pa3Ho HCIOIb30BaTh VIJIOTHUTEIW C HUJIOCKpebaMu u
mepeMemnBaIlIuM YCTPOUCTBaMU. KOHIIeHTpallsgd aKTUBHOIO HIa,
IIOJaBaeMoOro B a3pOOHBIN CTaOMIM3aTOP, HE MOIXKHa npeBwiaTh 20 r/
71, oITUMaJibHasA KOHIleHTpanusd - 10-15 r/m.

KoHIleHTpallusi CMeCU HMJjla U ocajKa B cTabunm3aTope He HOOoIXKHa
MIpeBHIIIaTh 25-27 r/1, ontuManbHas 15-20 r/m.

4.2. TlapameTpnl mpoilecca a’poOHOM cTabuam3anuu 3aBUCSAT OT
coCcTaBa M COOTHOIIEHHS AKTHBHOTO MHja M OCafgKa IIePBUYHEIX
OTCTOMHHUKOB B CTAaOMIM3aTOPe, UX KOHIIEHTPAIIUH, TEMIIePATYPHI.

[ crabunu3anuy PEKOMEHOYEeTCs IMPUMEHSTh COOPYXKEHUs THUIla
a9pPOTEHKOB-BLITECHUTEJIEN. ITpOmONIXKUTEIEHOCTD aspoOHOH,
cTabunuzauuu tsq, CyT, PaCCUYUTHIBAETCS 1O CIeQyIuM hopMyiaM:

npu cma6u11u3au,uu dKmueHOo2o uaa

L = L[K’E +C55et)(1 + %ijl,[:]gfm—”

TV ,- (127)

OJIs1 aKTHUBHOTO WHJIa TOPOJACKUX CTOYHBIX BOJ KOHCTAHTHI HMEIOT
craepnyomme 3HadueHus: Vmy = 28,57 r/(11/cyTt); K3 = 30 1/7;

2, = 00576

npu cmabuau3ayuu cMecu AdKmueHO20 U/id U 0Cd0Kd NepeuyHblX
omcmoilHuUko8 (IpuHuMaeTcsa He MeHee 4 cyT npu t=20 °C),

Lo = L (KE + C::set )(1 + QPECJQ)LDBI:ED_”

VLK, (128)
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OIS OCagKOB T'OPOLOCKHX CTOYHBIX BOIO KOHCTAHTHI UMEIOT CJIeOYIOIIue
3HayeHus: Vm = 11,27 r/n, cyt; K3 = 13,3 /75

'[I“"u - 21"/)1-

J

'
Cﬂi‘. = ﬂQﬂ
Qa. * Qmua‘;
(129)
o = Cm‘ wud
55t Q QMM-
(130)

Pacuer eMKOCTH cTaOunamM3aTopa IIPOM3BOOUTCS HA CPEIHION0
3UMHIOI0 TEMIIEpPATypPy OCAAKOB B COOPYXKEHHH (OJid KIMMaTHUYECKUX
yCrioBUU cpepHelr noyockl T = 12-14 °C).

YpenbHBIM pacxof BO3[dyXa Ha CTaAOMIM3allii0 PaCCUYMTHIBAETCS II0
¢dopmyne (131), koTopas aHanoru4yHa (61) CHull 2.04.03-85;

1000g,,C,
KK K EL(C, - C.::-]'.

dy =
(131)
YnenbHBIM pacxof KUCJIOpoda Ha CTaOMUIU3alluio COCTAaBUT IJIs:
aKTUBHOTO Ma (sq = 0,25-0,3 KI/KT;
ocafika IEePBUYHBIX OTCTOMHUKOB (sset = 1-1,2 KT/KT;

CMeCH HJIa U OCagKa
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T ¥ 54

T T g

(132)

OTtHomleHue 0€330JIbHOM YaCTH MEePBUYHOTO OcajkKa K 0e330/IbHOM
4aCTHU UJjia B UCXOOHOU CMECH PacCYMTHEIBAETCA 10 (hopMyJie

= CJJE‘!I:]'DD - Sﬁﬂ)Qmua‘
C, (100 -5 0,

(133)

KoHneHTpanus 0e3301pHOM 4YacTu ocanka, Cs, KI"/MS, B
cTabunmn3aTope PacCYUTHIBAETCS Mo hpopMye

O, (100 =8 ¢

mud

_ +CL(100- §)0,
’ Crss T, (134)

4.3. KoHcTpyKiuu ad3pobHOTO0 crabunusaTopa IOOJI2KHEI
obecneyuBaTh IIPOBEAEHUE TIpPOIlecca B OITHMMAJIbHBLIX YCJIOBHUSIX, T.€.
W3MEHEHUE IIPOMAOJIKUTETbHOCTH CTaOMIU3alluu [OpU HU3MEHEHUH
PU3UKO-XUMHUYECKUX XapaKTEPUCTUK OCAAKOB. ITO MOXKeT OBITh
OOCTUTHYTO OTKJTIOUEHUEM psna M30IUPOBAHHBIX CeKLuu
ctabunmu3aTopa, MCIIOJIb30BaHMEM cTabunu3aTopa IIEPEMEHHOTO
obbeMa (HampuMmep, TumnoBbkie pelneHusi HITM Coro3BOmOKaHAJIIPOEKT,
T-2636, 1982 r.).

Aspaliss ocagKoB B CTaOMIM3aTOpe MNPOU3BOOUTCS IIPU ITOMOIIH
(UIBTPOCHBEIX 3JIEMEHTOB WJIM [ObIPYATHIX TPYO, KOIUYECTBO U
pacroyioKeHWe KOTOPBIX MOOXKHO oOecrnedyuBaTh HEOOXOOUMYIO
MHTEHCUBHOCTD aspanuu u repeMeIIuBatus. [TpuMeHeHUE
MeXaHUYeCKOU U ITHEBMOMEXaHWYECKOUW aspallii He PEeKOMEHOYyeTCH,
TakK KakK yXyAllaeT CTPYKTYPY ¥ BOOOOTHAIOIME CBOMCTBa OcaaKa.
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PacnpeueHeHI/Ie BO3OyXa IIO OJIMHE CTa6I/IJ'II/I3aTOpa OJOJIZKHO OBITH
HEePaBHOMEPHBEIM M MO2XKET OPHUEHTHPOBOYHO OIIPpEedeJIATBCA IIO TabJI.
49.

Taonuia 49

IoJist oT obIIero YoenvHBINR MHTEeHCUBHOCTD
Howmep I[TpomOnXKUTENTBHOCTD
Kopmzopa pacxopma pacxofn asparmm, aspaluu,
BO3Myxa, % BO3MyXa, M3 /M3 ! M3/(M2><q)
1 50 166,3 34,8 14,34
2 27 89,8 34,8 7,74
3 15 49,9 34,8 4,3/5%*
4 8 26,6 34,8 2,29/5%

* TTocme KOCOM 4epTHl yKa3aHa MHTEHCHUBHOCTH a’spalluy, MPUHSATASA OJIS pacueTa
CyMMapHOI'0 pacxolla Bo3ayxa Ha cTabUuIn3aIiuio.

N3 ycnoBuu nepeMemHBaHzH;{ WHTEHCUBHOCTh aspallud [OOIXKHa
COCTa]23H$[TI:> He MeHee 5 M /(M .4), OJI9 aKTUBHOTO HJIa U He MeHee 6
M /(M 'q) OJIsSS CMeCH HJla M ocajKa.

ITpumep pacyema asapobHO20 cmabuiuzamopa akmueHoz20 u/d

4.4. CtabunusupyeTcs Wi Mocjie YIUIOTHEHUS A0 KOoHueHTpauuu 20
r/n npu Temneparype 13 °C. IIpomonKUTEIbHOCTh al3pOoOHOU
cTabuIu3aluy pacCUUTHIBaeTCs 1o ¢popmyie (127)

f, = L (30 + 2001 +0,0576+ 207,084 = 58
28,57

B ’

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 231



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

N

P56 CyT.

YoenbHBIN pacxof BO3Oyxa paccyuThiBaeTcs mo ¢popwmyne (131), rae
K1 = 0,75; K2 = 2,08; KT = 1; K3 = 0,85; Co = 2 wmr/n. I'nmybuna
ctabunusartopa 3 M.

PacueT mpou3BOOUTCS OIS JIETHEW TeMIepaTyphl Uja, IIPU KOTOPOU
pPacTBOPUMOCTDL KUCJIOPOJia MUHUMAJIbHA.

Ons 20 °C oo ¢popmyne (63) m. 6.157 CHull 2.04.03-85 omnpenenum
Cr = 9,17 mr/n. 3atem, noactaBnsasa B Gopmyny Cr HOIyYUM, MI/1:

3
Co=|1+——=] 2,17=105
20,6

[TpuuaB pna wuna (gsa = 0,25 kr/kr. Ilo dopmyne (134) Cs =
20(100-25) = 15 kr/m>. ITo popmyie (131)

_ 1000-0,25-15 -
BT 2081 085105-2) ) ¥l

[Ilpu oOImeN MOPOOONKUTEILHOCTH  cTabunulanuum 5,8 CyT
nmpebblBaHMEe HJa B OOHOM KOPHIAOPE  YeTHhIPEXKOPHIOPHOTO
coopyxkKeHus cocrtaBnsaeT 34,8 4.

YoenbHBIM pacxon BO3OyXa B MOCJIeOHEM Kopupope o Tabn. 49
)IOJ'I}KeH ObITh paBeH 8 % obiiero pacxoma Bo3gyxa, T.e. 332,7°0,8 =
26,6 Mo/MS, TOrOa MHTEHCUBHOCTh aspallui COCTaBuT: In = (26,6°3)/34,8

= 2,29 M°/(M“4), 4TO HUXKE PEKOMEHOYEMOU BEJINYMNHEBI, II09TOMY €€
clengyeT yBEJIUYHUTh A0 5 M~/(M“4), AHAJIOTUYHBEIM pacyeT IPOU3BEIeH
OJis TPeThero Kopupgopa crabunmusartopa. [JlaHHBIE PaCUeTOB CBEIEHEI B
Tabm. 49.
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ITIpumep pacuema asapobHol cmabuausauuu cmecu u3bblmoyHo20
aKmMuB8HO20 U/1d U3 BMOPUYHbIX OMCMOUHUKO8 U 0Ca0Kad Nep8uYHblX
0MCmMOUHUKO8 20pOOCKUX CIMOYHbIX 800, COOMMHOWEHUe NO CYyXoMy

gewecmasy 1: 1.

4.5. Hcxo0Hble OaHHble 045 pacyema. BapuaHT 1.

KonuuectBo una 10 1/cyT; KoHIIeHTpauus Cq = 6 I/11; 30JIbHOCTB S =
25 %; pacxon Qn = 1666,7 m>/cyT.

BapuanT 2. KonudectBo ocagka 10 T/cyT, KOH%eHTpaHHﬂ Cset = 5071/
71, 30JIBHOCTH Sset = 28 %; pacxon Qmud = 200 m~/cyT.

[TpomomXuTenbHOCTb cTabunulanuu npu 13 °C pacCUUTHIBAETCS II0
dopmyne (128)

P S (13,3 +54)1+2 541,087 = 6
112754 CyT;

roe o popmyie (129)

6 1668,7

166674200 s

a

o popmye (130)

50200

s5et - T

16667 + 200 /7.

OTHoIIeHME OPraHWYECKOrO0 BellleCTBa IMEPBHUYHOTO OcagkKka K
OpraHUYeCKOMY BeIleCTBY aKTUBHOTO MJla B CTAOMIM3UPyEeMON CMeCH
paccuuTtsiBaeTcs 1o gopmyine (133)
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5 - 50(100 - 28)200
6(100 - 25)1666,7

YnoenvHBIN pacxop KUCJIOPOda pacCUuTeiBaeTcsa 1o ¢opmyne (132)
pU gsa = 0,25 KT/KT; gsset = 1,1 KT/KT; S = 25 %; Sset = 28 %.

.. - 0.25+0%511 067
1+0.96 KI'/KT.

[Tpu Tex XKe UCXOOHBIX MAHHBIX OJIS adpallid, 4YTO U B IpenbiayIleM
npuMepe, o popmysne (134)

_ 50(100- 28200+ 6(100 - 25)1666.7 __, -

C
! D00 + 16667 KT/ M.

[To popmyne (131) ymenbHBIM pacxod BO3ayxa COCTABUT

1000067787 4673

0T 208108501052 a3,

B mocnegHeMm Kopumope (dYeTBepToM) cTabumm3aTopa 1o Tabdi. 49
yOeJIbHBIM pacxopn Bo3ayxa cocTtasnset 467,8x0,08 = 37,43 M3/mS.

IIpu BpeMeHu mpeOBIBaHUS B Kopumope 37 Y UWHTEHCUBHOCTH
aspalny JOCTUTHET

_ 37433 _
: Ef) M%),
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YTO MEHBIIIE JOIIYCTUMOU BEIUYUHEI [paBHOU 6 M3/(M2xq)], ee ciegyeTt
YBEJIMYUTHh C COOTBETCTBYIOIIUM YBEJIHUYEHHMEM CYMMapHOTO pacxoma
BO3[yXa Ha IIpoliecc.

@®j1I0TAllTHOHHBIE HJIIOYVIIVIOTHHUTEJ/IA

I'opuzoHmanvHbIU PAOMAUUOHHDBLU UA0YNA0MHUMENb

4.6. TexHomorndeckass cxeMa (JIOTAlMOHHOW YCTAHOBKU [OJId
YIOJIOTHEHUS WJla OCHOBAHA Ha MCHOOJIb30BaHWUU MeTOAa HAIlOPHOU
(prroTanimu C HENOCPEeACTBEHHBIM HACHIIIEHMEM Wja BO3OYyXOM IIOL
“30BITOYHBIM naBJIeHuEeM u HCKYCCTBEHHOM pa3baBneHUn
YIIJIOTHSIEMOT0 UJjia IIOOUJIOBOU BOOOM.

®noTallMOHHBIMN UJIOYIJIOTHUTENNb COCTOUT U3 (QJIoTOopeakTopa H
(notopasmenuTens, pa3sMellleHHBIX B OOHOM IIPSMOYTOJIBHOM KOPITyCe,
pa3gesieHHOM MPOOOJIBHBIMM BepPTHUKAIbHBIMM IIeperopookaMu Ha
coobmarommuecs cekuuu I, I, I11. (puc. 21).

.ﬁ
ga

Puc. 21. CxeMma p10TallHOHHOT O WIOYIUIOTHUTE IS

1 - pacupepenuTenbHas cucteMa QroTopa3menuTens; 2 - pacupenenuTeabHas
cucTeMa U3 IIPSIMOYTOJIbHBIX IIJIaCTUH; 3 - peryIUPyeMbIi BOOOCNUB; 4 - TOTOK IS
cOopa YIUIOTHEHHOU MeHHI; 5 - IPOCCeIuPYyIolllee YCTPOHUCTBO; 6 - ITPOOOJIbHEIE
reperoponky; 7 - cOOpHasi Hacagka; 8 - IOJIyIorpyKHas Ieperopoaka; 9 - I0TOK I
c6opa moguIoBoM Bombl; 10 - TeIeCKOMUYeCcKHue BOOOCIuBEL; 11 - makKeT pagualbHBIX
nnacTtuH; 12 - TpaneneuganbHBIE IIEPETOPOIKY; 13 - nupaMuganbHble gHUIIA; 14 -
TPyOOITPOBO OITOPOXKHEHUS U BHIITyCKa OcafKa; 15 - mepemnycKHbIe OKHA; 16 - I1eb
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IJISE BBIBOJIA TIOAMJIOBOM BOMBI; 17 - HUXKHSS ITeperoponka; 18 - ckpeOKOBLIT
MexaHu3M; 19 - IpsIMOYyTroJibHbIE HAaKJIOHHEBIE MJIaCTUHLL; 20 - 1lejieBas Tpyda

TexHomornyeckas cxeMa (IOTAallMOHHOTO YHOJIOTHUTEJIS BKIIOYaeT
B ce0si: cOOpPHBIM pe3epByap AJisd M3OBITOYHOTO AKTUBHOTO HJIa, y3ell
HACHIIIEHUS Mjla BO3OYXOM MO M30BITOYHBIM [aBJIEHHUEM, COCTOSIINHI
M3 I[eHTPOoOeXXHOro Hacoca, O9XKEeKTopa M HaIllopHoro ©Oayvka,
dnotopeakTop u drnotopa3menuTenb, pas3neeHHBIN IMTPOOOIbHBIMU
Tapaie/IbHEIME BEePTUKAJIbHBIMIU ITePeropogKaMu Ha COOOIIaIoIIrecs
cekuuu I, I1, III (puc. 22).

7
i

.} _.y\’i—.- . .-.‘
i | =t 9
a// =
r .!-'-’hk-\m-br*
4 o [T

Puc. 22. Cxema ¢10TaHOHHOT O YIVIOTHUTEJISI U30BITOYHOI'0 aKTHBHOI'O WiIa
(MAN)

1 - c6opHEIH pe3epByap; 2 - eHTPOOEKHEIN HAcoc; 3 - 93KeKTop; 4 - HallopHLIN 6akK; 5
- DpoCCenupylolllee YCTPOUCTBO; 6 - prioTopeakTop; 7 - proTopa3menuTens; 8 -
COOPHEIN TOTOK; 9 - cOOpHBIH KapMaH; 10 - CKpeOKOBEIM MexaHu3M; 11 - MpomoIbHEIE
BepTHuKabHbIe Teperopoaky; I, II, III - coobiatomuecs: ceKuu ¢GhJI0TOpa3geTuTerns

N 30BITOYHBIHN aKTHUBHBIU U U3 cOOpHOTO pe3epByapa
IIeHTPOOEXKHLIM HACOCOM TIepemaeTcss B HANOPHBIM 0ak, rOe
IIPOMCXOOUT pPaCTBOpPEeHHE BO3OyXa, [OUCHEPrUPOBAHHOTO B HUII
9KEKTOPOM, YCTAaHOBJIEHHBIM Ha IIepeMblYKe MeKOy BCaChIBAIOIUM U
HAIIOPHBIM MATPYOKOM Hacoca. 3aTeM aKTHUBHBIM HJI, HACBIIIEHHBIN
BO3AYyXOM, IIOJaeTcs 4Yepe3 [OpPOCCeNIupymlwllee YCTPOUCTBO B
(¢dnotopeakTop, rame B pe3ynabTaTe CHUXKEHUS [OaBJIEHUS MPOUCXOOUT
BBHIIEJIeHNEe ITY3BIPhKOB BO3[yXad, 00Pa3yIoIINX C XJIOMbIMU aKTHUBHOTO
nna (QIOTOKOMIIJIEKCH, KOTOPLIE BCIIJILIBAIOT Ha IIOBEPXHOCTh BO
dmoTopazmenuresnie, oTKyma B Bume (JIOTAIlMOHHON IIeHHI COOMPAIOT
CKpPeOKOBLIM MeXaHM3MOM B COOpPHBHIM JIOTOK ¥ IIOCTYIalOT Ha
manbHeunmnyro  ob6pabotrky. IlomumoBasti Boma u3 [ ceknum
dnotropa3menutens neperekaet Bo II ceknuio, a u3 cekuuu II B IIl u
cinuBaeTcs B cOOpHBIM KapMmaH mocie III cexkmnuu (cM. puc. 22). Takum
oOpa3oM, TMoOuJioOBas BOAa MNPEOBIAYIINX CEeKIUM y4YacTByeT BO
(roTanimoHHOM pa3fdeeHuU uila NOCIeQYIOUIUX CEKITUN.

4.7. Bo ¢dnoTopeakTope IMIIPOUCXOOUT B3aMMOIEUCTBUE XJIOIILEB
aKTUBHOTO HJa C MNOy3bIpbKaMU BO3[AyXa, BHIAEAOIINMUCST IIPU
CHUZKE€HUHU N30BITOYHOTO AaBJIEHUSA 00 aTMOCPHepHOTo C 0Opa30oBaHUEM
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dbnoTokoMIyIeKCOB. B3ammopericTBue BO (hJIOTOPEAKTOPE ITPOUCXOOUT
B  YCJIOBUSIX TypOYJIEHTHOTO IIepeMelIMBaHus  00pa3yrollencs
Tpex¢a3HOW CUCTEMHI: BO3AYX, )KUIKOCTb U TBEPAble YaCTUUYKK OCAKa.

doTOpeakToOp pacriojiaraeTcs C TOPLOBBIX CTOPOH Koplyca. Bo II
CEeKIIMM CO CTOPOHBI BHIIYCKa IOOWUJIOBOM Bombel, a B I u III - c
ITPOTUBOMOJIOXKHOM CTOPOHHI (CM. puc. 21). ®oTopeakTop 060pynoBaH
OPOCCENUPYIOLIUM YCTPOUCTBOM 2 U pacCHpeleuTeIbHON CUCTEMOU U3
IPAMOYTOJIbBHBEIX IIJIaCTUH 3, pa3MelleHHBEIX Y [OHUIlla KOopIyca
WUJIOYIJIOTHUTEJIS.

Kaxkmoe Opoccenupymolllee YCTPOMCTBO COCTOUT U3  TPYOHI
ouaMeTpoM 50 MM CO IIeJIEBHIM BHIPE30OM II0 BCEM OJIMHE TPYOBI U
KOJITIaKa, pPacCOoJIOKEeHHOro Hapn Imenbilo (puc. 23). Kommak
BBITIOJTHSIETCS U3 TPyObrl D = 80-100 MM, pa3pe3aHHOM II0 OHAMETPY.
Tpy6a mnsg momayu MUJIOBOM XKUOKOCTU MMEET TOPIEBhle 3arjyIIKH, a
K KOJITIaKy, IEePIeHAUKYJISIPHO IIPOJOIbHO OCU TPYORI, IPHUBAapPUBAIOTCS
NPAMOYTOJIbHBEIE IJIaCTUHBEL BeICOTOM 200-300 MM, ciyxalue O
PaBHOMEPHOTO pacIpefesieHus II0TOKa WJIOBOM JKHIOKOCTH BO
dnotopeaxkTope. lllar nnactun 200-250 mm.

Puc. 23. [Ipoccenupyoiiee YCTPOHCTBO

1 - Tpy6a nomauu uiaoBou kKugkocTu I = 50 - 80 MM; 2 - TpAMOYTOIbHEIE T17TaCTUHEL;
3 - meneBUOHLIN BEIpe3 MIMPUHON 6-8 MM 110 Bcel OyiuHe TPYOHL; 4 - KOJIIakK U3
monoBUHH TPYOH! [ = 80 - 100 MM

OnuHa ¢roTopeakTopa OrpaHMYeHa HUXKHEW IIepPeropomKou,
YyCTaHOBJIEHHOU Ha paccTosaHuu 600 MM OT TOPLIEBOUM CTEHKHU KOpIlyca
U BepxHeW, pacmosyiokeHHoM Ha pacctosgHuum 300 MM (cm. puc. 21).
HuxxHa59 meperopogka KpPemuTcsd K OHUIINY, a €e BepxX pacCIooXKeH
Ha YpPOBHE BepXHEW KPOMKM IIPSIMOYTOIbHBIX IJIaCTUH, IIPHUBapeHHBIX
K KOJITIaKy OPOCCEIUPYIOIEero yCTpPpOouCTBa. BepxHsasa meperopogka He
OOXOOUT OO0 BepxHero ypoBHS neHbl 150-200 mMm.

®roTopeakToOp PacCCUYMTHIBAIOT Ha BpeMsi ITpeObIBaHUS UIIOBO3OYITHOM
CMeCHu B HeM 2-3 MUH.
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4.8. ®dnoropa3menuTeNib CIOyXKUT [ cbOopa o00pa30BaBIIAXCS
XJIONbEB MJIa C MYy3bIPbKaMM BO3[yXa B MEHHBLIA CJIOM ¥ OTCTAaWBaHUS
3TOT'0 CJIOSI Ha ITOBEPXHOCTH UJIOYIIJIOTHUTEJIS.

®dnotopa3menuTenb 000pPYyHOBaH pacIpedeuTeIbHOM CHUCTEMOMH,
pacrionoxeHHoM 3a (QroTopeakTopoM U COOPHOM  HACAOKOMH,
pacIoyoKeHHOW HapA IIejblo [OJid BBIBOOA IIOOAUJIOBOM  BOMHI,
0o0pa30BaHHOM OHUIIEM KOPITyCca M IIOJIYIIOTPYKEHHOU IIepPeTropOOKOH,
He poxopnsiner oo gHa Ha 500 mMm (cMm. puc. 21).

PacmpegmenurtesnibHasi CHUCTeMa BHIIIOIHSETCS B BHIOe M[akKeTa
IIPSMOYTOJIbHBIX HAaKJIOHHBIX IIJIaCTUH Ha BCIO HIMPUHY KaXKO0U CEKIINY,
pa3fesieHHBIX MOTEePEeYHbIM ITPSAMOYTOJILHBIMY MJIaCTUHAMU Ha S4YEUKHU
pa3smepom 1007100 mM. Yrom HakaoHa maactuH 45°, gmuaa 500, 700
MM.

COopHast HacagKa COCTOUT M3 ITaKeTa paduabHBIX IIJIACTHUH Ha BCIO
IIMPUHY KaXKOOU CEeKIIMM, CXOOUBIINXCA K MIeNIu nof yriom 15°. [InuHa
paguanbHBIX nacTuH 60-80 cM.

HuxxHsasa 4acTh Bcex QroTopasgenuresied uMmeeTr GpopMy YCedeHHBIX
nupamMupa ¥ CcHaOXeHa TpyOOIIPOBOAOM OIIOPOXKHEHHUS U BBIIIyCKa
OCEBIIIETO OcalKa. YKJIOH OHA K TPyOOMpPOBOAY OMOPOXKHEHUS pPaBeH
0,15-0,5 %.

B mOpomonbHBIX IIeperopogkKax, HeNsIuX KOPIyC Ha CEeKIHUIo,
MMEIOTCSI OKHa [JIsS IepellycKa IIOAUJIOBOM BOOLI 13 COOPHOTO KaHaa I
ceknuu Bo ¢GyoTopeakTop II cexmuu m u3 cOOpHOTo KaHaja II cekiuu
BO ¢yotopeakTop III cekmuu. Pasmep okox 3001000 mM.

Kopnyc unoynnoTHuTenss cHabXkKeH JTOTKOM AJist cOopa YIJIOTHEHHOU
nmeHsl ¥ nDoauioBou Bogbl mocsie III ceknuyu, pasMepbl KOTOPHIX
MIPUHUMAIOTCA KOHCTPYKTUBHO.

OTO60p MOOMIOBOM TPYOBI OCYIIECTBIIIETCS TONbKO mocie III cekiuu
ITPY ITOMOIIM IIeJIeBOM TPYOBI M PEryIMPyeMbIX BOOOCIUBOB, (CM. DHC.
21).

Y3en 015 HacvlweHus uia 8030yxom noo u3bblmoUYHbIM Od8seHUeM

4.9. [lucneprupoBaHKHe BO3QyXa B HUJI IIPOU3BOAUTCS 3KEKTOPOM,
YCTAaHOBJIEHHBIM Ha IIepEMBIYKe MeXKOy HalOpHBIM M BCACHIBAIOIINM
nmaTpyOKoM Hacoca, IOJawllero M Ha yIJIOTHeHue. Pacxonm wuna,
IIoJgaBaeMbId  Ha  3XKEKTOop, coctaBnssier 2-4 %  pacxopa
oOpabaTeiBaeMoOro uja. [Ipon3BOAUTENBHOCTE IIEHTPOOEKHOT0 HAacoca,
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IMOJAIOIIEer0 UJI Ha YIJIOTHEHUWE, ONpeesisieTCs ITIPOU3BOOUTEIbHOCTHIO
ycTaHOBKU. Harop, pa:szHBaeMbH?I HacoOCOM, HOOJIZKeH OLITh He MeHee
0,5-0,6 MITa (5-6 Kr/cMm“).

Hacoc ycrtaHaBnIuBaeTCs IIOL 3aJIMBOM, THAPOCTaTUYECKUU HAIOP
repen HacocoM fonxkeH OwbiTh He 6onee 0,025-0,03 MIla (0,25- 0,3/cm).

Hamophrbiti 6ak (puc. 24), mpegHa3HaYeHHBIM [JIs PaCTBOPEHUS
BO3[yXa, [OUCIEPTUPOBAHHOTO B MJIOBYIO JKHUAKOCTH 3XKEKTOPOM,
paboTaeT cienyniuM 00pa3oM.

WnoBasi XKUOKOCTh C BO3OYXOM IIOCTYIIaeT B BEPXHIOIO 4HacTh Oaka
1o nepdopupoBaHHOU Tpybe c oTBepcTusiMu 10 MM MM COIIJIaMHU C
BEIXOOHBEIM OTBepcTueM 20-30 MM, pachnbUisieTcsa OTpaXKaTeJIbHBEIM
IIUTOM M OpOIaeT Hacaaky u3 Komnell Pammra 50505 umu 107100710,
pacIosio’KeHHYI0 Ha  JIOXKHOM  I1eppOpUpOBaAaHHOM  OHUINE C
oTBepCcTuAMU 25-35 MM. [Ipu ODpPOXOXKOEHUU BO3OYILIHOU CMECH 4depes
3arpy3Ky u3 Kojer Pamvra npoucxOoOuT pacTBOPEHUE B UJie BO3OyXa.
WMnoBo3myIiiHasi CMeCh OTOMpaeTCs MOPU IIOCTOSTHHOM YPOBHE HUIXKE
JIOXKHOTO [HUINA U IOCTyHaeT B [OPOCCEJIUPYIoIIVe YCTPOUCTBa
dbmoTopeakTopa. OH o000pyayeTcss IIPemOXpPaHUTEJIbHLIM KiallaHOM,
MIOOOEpPXKUBAKIIYM IIOCTOSSHHOE [OaBJIeHMe U CTpaBIMBalOIIUM
MU3JIUIIEK BO3[IyXa, MAHOMETPOM UM OIOPOKHUTEIILHEIM TPYOOIIPOBOIOM.

Hamopubeiii 0akK pPacCUUTHIBAIOT HA BpeMs IpeObIBaHUS MIIOBOM
JKHUIOKOCTHU B HeM (4-5 MUH).

Puc. 24. CxeMa HamopHOro 0aka

1 - omlopoXHEeHUe HAOPHOTo 0aka; 2 - JTI0XXHOoe mepdopupoBaHHOE THUIIE; 3 -
coma; 4 - OTpaXKaTeIbHBIN KT; 5 - MaHOMETD; 6 - TPeJOXPaHUTeNbHBIN KiIamnaH; 7 -
mofayva uila C BO3OyXoM; 8 - Hacafika u3 Kojnerl Paiura; 9 - 0TBOI UIOBO3AYIIHON
cMecH Bo GJIOTOPeakTop

ITpuHuuNbl aemomamu3ayuu NPou38o00CMBEHHO20 Npouecca
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4.10. C menbio obecliedyeHUS ONTUMAJIBHOTO pexXuma paboThH
HaCOCOB, MIOMOAIOMINX M30BLITOYHBIM AKTHUBHBLINM WJI, HEOOXOOUMO, YTOOBI
11 B cCOOPHOM pe3epByape HaXOOuJICs Ha ypoBHe 2,5-3 M.

Ha HamopHbBle JHWHUK [OHNAIOIIMX HACOCOB YyCTaHABJIMBAIOTCS
pacxomoMephl AJIsT ydeTa KOJIHWYeCTBa, II0JaBaeMOro Ha YIJIOTHEHUeE
una. 3aMep KOJIMYeCTBa BO3[yXa, IIOCAChIBAEMOTO 33KEKTOPOM,
PEeKOMeHAyeTCsI IIPOM3BOAUTHL pOTaMeTpoM UK Tra3obapabaHHBIM
CYETYUKOM, ITOACOEAMHEHHBIM K BCachlBalollleMy MaTpPyoOKy 9KeKTopa.
Pacxom BoO3myxa peryaumpyeTrcs KpaHOM, YCTAHOBJIEHHBIM Ha
BO3[OYIIHON TPYOKe.

Hamopueiii ©6ak oOopyayeTcsd MaHOMETPOM [OJiS U3MepeHUusd
OaBJIEHUSI, ITPEIOXPAHUTEJIbHBIM KJlallaHOM, CpaOaThIBAIOIIUM IIPU
IIPEBLINIIEHUN PAaO0Yero maBJIEHUS, U JAaTYMKaAMHU YPOBHS uia. [JlaTYuK
BEPXHET0 YPOBHS yCTaHaBIuBaeTcs Ha 10 cM HUXKe JIOXKHOT'O JHUIIIA.

Ha nuHMSAX momady HaCHIIIEHHOTO BO3OYXOM HJla B KaXXIOOW CEKIIUU
yCTaHaBIUBAIOTCSA pPacxoaoMephl. PeryiupoBKa mofaydu ujia B CEKIIUIO
ITPOU3BOOUTCS 3aIBuKKaMu. Ha muHHMM cOpoca MTOOUJIOBOM BOMEI
yCTaHaBJIMBAETCS PacxoaoMep.

HeobxomguMo  IIpeAyCcMOTPETh  BO3MOXKHOCTH  PETryJIHPOBaHUSA
CKOPOCTH OBUXKEHUS CKpebKoBoro Tpancmnoprepa ot 0,3 mo 0,6 M/MUH.

3amMep Konm4yecTBa BO3[yXa, Mogayu M30BITOYHOTO aKTHUBHOTO HIIQ,
pacrpemeneHuss ero o CeKIusM U cOpoca ITOAMIOBOM BOMLI [OJIXKEH
ObBITh BBIBEIEH Ha MNOyJIbT yIIpaBleHUs paboTou (IIoTalmoOHHOTO
UJIOYIIJIOTHUTENSI, KOTOPBIM paclojiaraeTCsl HEeIOCPEACTBEHHO Y
ycTaHoBKU. OmepaTtop C IIyJibTa VIPaBJIEHUS  OCYIIECTBISET
ynpaBieHue paboTol HaCOCOB, ITOOAIONIUX U30BITOYHBIM aKTHUBHBIN HIT
Ha VHOJOTHEHWEe, W BKJIIOYEHWME U BHIKIIOYEHUE CKPeOKOBOTO
MeXaHM3Ma.

Pacuem 2o0pu3oHmanvHo20 (p10mMAay,uUOHHO20 ynaomHumens
paszbassieHuem yniomusiemo20 usid nodusn080U 80001

4.11. McxogHBIMU ITapaMeTpaMU OJIsd pacyeTa SBJISAIOTCS: HadaslbHas
KoHIleHTpauusa una Co (Kr/M”), UJIOBBIM MHOEKC IPU KOHIIeHTpauuu 1 r/
nlj (CM3/r), pacxop umna Qj (M/4). B pe3synbTaTe pacueTra OnpenensitoTcs
reoMeTpUYeCcKue pas3Mepnl yIJIOTHUTeNd. [Ipu pacyeTe yIJIOTHUTEINSA
IIPUHUMAIOT KOJIMYEeCTBO CTyIleHeu - 3. Pacxom wuina Ha OQUH
VIUIOTHUTENb He [OoiXeH npesBwimiate 100 M°/4. BrICOTY 30HE
ocBeTiieHUuss Hp mnpunumaror pasHod 0,8-1,5 ™M, BHICOTYy 30HH
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ymnotHeHus: Hy = 0,8-1,5 M, BBICOTY HeuTpanbHOU 30HH: Hp = 0,4-0,5
M, BeICcOTY 60pTa: Hg = 0,3-0,5 M.

Bi1a>kHOCTH YIIJIOTHEHHOT'O UJjla IPU BpeMeHU ITpPeOLIBaHUs €T0 B 30HE
VIIJIOTHEHUS 2 4 mpuHUMalT 95,5-96 %, nmpu BpeMeHU IpeObIBaHUS
3 g - 91,5-95 %. KoHileHTpalus TBepmaou ¢as3bl B IIOOWUIOBOM BOMe
npuMepHo cocTtaBnaseTr 100 Mr/m npu yoeabHOM pacxofde Bo3ayxa 7-8
JI/KT TBepmou ¢a3el u 50 Mr/m mpu ymenabHOM pacxome Bo3myxa 10 m/
Kr. CKOpPOCTh IIOTOKA XKUOKOCTU U 30HE OCBETJIEHUS COCTABJISET: Vy =
2-5 mM/c. Pacxopn uia Ha HMepBYIO CTyII€Hb YIJIOTHEHUS NPUHUMAETCH
pPaBHEBIM, M3/q:

=003 0 =0 =0

[InvHa yIJIOTHUTEJS PaCCUUTHIBAETCS 110 hopMyIie

Lpi = Ip+Ir+b,
(135)

roe lp - miauHa QrotopaspgenuTrend, M; If - gnuHa GIIoTOpeakTopa,
ImpuHUMaeTcs paBHou 0,6 M; b - mmupuHa c6opHOro jgotka 0,2 m

v,
i =
d KM{KFH—%),

(136)

rge Kset - K03¢pbUIIMEHT HCIIONIb30BaHUus oObeMa 0,8 mpu Hamuuuu
YCTPOUCTB [OJI1 pPaBHOMEPHOro pacnpepenenus u 0,5 1npu ux
orcyrcTtBuy; Kp - KosbduuueHT, nprHMMaeMmbli o Tabn. 50 B
3aBUCUMOCTH OT KOHIEHTpalluu Huja; Vip_ - TypOyJleHTHas
COCTaBJIAIOIIasi CKOPOCTHU IIOTOKa 0,01-0,05><10'2 M/C; U - CKOPOCTbH
BCIIJILIBAaHUSI (DIIOTOKOMIIJIEKCOB, IIPUHUMAETCS 110 Tab. 51.

Taonuima 50
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KoHIleHTpanusa uia, IOCTynawllero Ha yIJIoTHeHUE, K1"/M3

2-3

4-6 |6-9

Kp

0,4-0,5(0,3

YoenbHBIN pacxXomn BO3OyXa Ha YIJIOTHEeHUEe npuHumatroT 7,5 - 10 i/Kr

TBepHOou (a3kl.

Taonuma 51

CKOpOCTL BCIIJIBIBAHU A @HOTOKOMHJ’IBKCOB a MmM/c, IIPY UJIOBOM

YoenvHBIN HHIOEKCe, CM3/1"
pacxoq
BO30yXa, JI/KT
50 100 150 200 250
7,5 3,9 2,3 2,9 2,6 2,3
10 51 4,3 3,7 3,4 3,1
Pacxom =xupgkoctu (s TIIOCTyHawllend Ha BTOPYH CTYyIEHb

(bIoTalMOHHOTO YIZIOTHUTEJISI, PaBeH, M™/4:

Q¢nb,

Q; = Qz‘ﬂ+

(137)

roe Qi - DAcxon Wia, MOCTyNAlmEro Ha YIIOTHEHHE BO BTODYIO
CTyleHb, M”/4; Q¢np - pacxon NOOUIIOBOM BOALI, KOTOpPAs IOCTyIIaeT U3

[IepPBOU CTYIIE€HHU, M°/4:

, G (G, -0

nd o=

’ ¥,

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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!
roe C'; - KOHIIeHTpallus uJjia, IIOCTYIaloIllero Ha YIIJIOTHEHNE, Kr/M3,-
Cy - KOHILIeHTpallus YIJIOTHEHHOI 0 uia, IpuHuMaeTcs 40-60 KI‘/M3 ;
Cw - KOHIIEHTpallis ujla B MOOUIOBOM BOfE, Kr/M°.

[MupuHa 1epBOoM Bj CTyneHW VIIJIOTHUTEJISI OIpenensieTcs IIo
dbopmyne, m:

B-_ B
SN
(139)

[MIupyuHa BTOPOU W TpPEThEU CTyHEeHEU OIpefesiieTca C Y4eTOM
pacxoma IIOCTyIalolled Ha HUX XKugkoctu. OOmas BeICOTa
¢moTanmonHoro ymaoTHUTENSA H TIPUHUMAETCS KOHCTPYKTUBHO M
paBHa, M;

H = Hp+ Hy + Hn +
Hp. (140)

ITpumep pacdema ¢ps10mMay,uoHHO20 UAOYNAOMHUME S
20PU30HMA/NILHO20 MUNA

4.12. Ha yHHOTHeHI/Ie nomaeTcss U30BITOYHBIN aKTUBHBIN UJI 00bEeMOM
Qi = 100 m~°/4, c kKoHIeHTpauueu Cop = 6 Kr/M3 M UJIOBBIM MHIOEKCOM Ij
= 0,25 m3/kr (250 cM3/r).

Ilns pacyeTa NMpUHUMaeM KOHIIEHTPALMIO YIUIOTHEHHOro uja Cy =
50 kr/m°, ypmenbHBIM pacxom Bo3gyxa 10 m/Kr TBepmou (a3,
KOHIIEHTpaluio ujia B noguiosou Boge 100 Mr/i, CKOPOCTh IIOTOKa HUiia
B 30HE OCBETJIeHUd Vyy = 4 MM/C.

OmnpepernisseM pacxof uUjla Ha OOHY CTYIEeHb YIJIOTHUTEIIS
Q¢;i = 100/3 = 33,3 M /4.

Inuna draoTtopasgenurens lp OygeT paBHa:
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Hy 401072
! - M L54;U 4
K (Ku-v,) 080531107 -0,01107

M,

roe Kp u u - npuauMaem no taba. 50 u 51.

[TpuHuMas onuHy (GIoTopa3menuTesis, paBHYIO 5 M, U ITOJICTaBUB B
dbopmyny, nonyuuM pabouyio OaIuHY QIOTOYIIIOTHUTES

Lpr = Ip+lf+b = 5+0,6+0,2 = 5,8 m.

OnpenenvM NOPOU3BOOUTENBHOCTh M INMPHUHY KOPUOOPOB IIE€PBOW,
BTOPOM MU TpeThbeu CTymneHeu ¢uoTaTopa. [l 3TOro pacCYUTaeM
pacxop moguiIoBou BOoOEl. Pacxon moguioBOM BOOEL U3 IIE€PBOU CTYIIEHU
paBeH:

. _333(50-6)

o, =294

E

50— U,l M3/q.

OO61mui pacxof, MOCTYHalIINi Ha BTOPYIO CTYIIEHh COCTABUT:

0/ =01+0, =133+ 294=627 3/

[MIupuHa Kopugopa IepBoi CTyeHu OyoeT paBHa:

35,3

1 = = .

3641508 M.
[[TuprHa KOpHOopa BTOPOU CTYIEHHU OIIpenesisieTCs C Yy4eTOM pacxoda
KUOKOCTH, IIOCTYIIAIOIe! Ha BTOPYIO CTYII€Hb:

244
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b, ]
=7 = 3,6
26041508 M.

I
Pacuert TpeTbeﬁ CTyYII€EHH BeOeTCd aHaAJIOTUYHO pPadCdYeTy BTOpOﬂ
CTyYIIE€HHN. BricoTa (I)J'IOTaI_[I/IOHHOI"O YIIJIIOTHUTEJIA PaBHaA:

H=1,54+0,84+0,5+0,3 = 3,1 m.
Kpyeavlili promayuoHHbIl ui0yniomHumenb

4.13. Heo0xoouMOCTL ¥ 3KOHOMHUYECKAs I11eJIeco00pPa3HOCTh
VIIIOTHEHUST U30LITOYHOTO MJjla IIPU JIIOOBIX METOodaX ero majlbHeWuIen
o0paboTku oueBuAHA. [IpemmylnecTBa (PIOTAIMOHHOTO YIIJIOTHEHUS
HUja B ciIydae Haubojiee pacIIpoCTpaHEeHHOTo 3Talla 00paboTKM ocajgka
cOpaxxuBaHUEM 3aKJII0YAIOTCSI B CIIeOyIOIIEeM: yBEITUUYEHUH
IIPOM3BOAUTEILHOCTY METAHTEHKOB; CHHXXEHHH pacxola Tema,
HeoO0X0OuMOT O IS nmoagepKaHus Impoliecca cOpaxk1BaHUS;
COKpallleHHH 00beMa MJIOBOM XKHUAKOCTH, KOTOPasi BHOBL BO3BpPAIIlaeTCs
Ha CTAHIIWIO; YMEHBIIEHUU IIIOMIAQAM HIOBBIX IIIOMIAA0K; CHUXEHUU
9KCIJTyaTaIlMOHHBIX PACXOJI0OB, CBSI3aHHBIX C IMEPEKAYKON UIa; MOJTHOM
UCKII0UeHun cOpoca OCBETJIEHHOW BOMOLI IIOCJI€ HUIOYIIJIOTHUTEIEH;
yCTPAaHEHUM aHTHUCAHUTAPHBIX YCIOBUM, CBSI3aHHBIX C 3KCIITyaTalluen
TPAaBUTALIMOHHLIX  UJIOYIJIOTHUTENEH, B  KOTOPBIX  CO3HAIOTCS
CEIITUYECKHE YCJIOBUSI, OCOOEHHO B JIETHEe BpeMs, KOIrfa CHJIbHO
Pa3BUTHI IPOLECCH TeHUTPUMUKAIAH.

OOuIui Bua Kpyrioro ¢gioTaTopa NpeacTaBieH Ha puc. 25. diaoTaTop
BKJ/IIOYaeT [UJIMHOPOKOHUYECKHUW KOPHOYC C IIOJIYyIOTrPYKEeHHOU
IIeperopogKoy M Bpalallleecss BogopacnpeneInTeIbHOe YCTPOUCTBO.
['myOuHa oTCcTOMHOU 30HBI Hset =Tqms, M. [ MyOMHaA 30HBI YIJIOTHEHUSA
(BBILIIE BOLOpAaCIpPEeNeNnuTesa) IpuHuMaeTcsa Hy = 2 - 2,5 M.

[TpomomXKUTEeNbHOCTD ITPeObIBAaHUS UIIOBOU CMeCH B caTypaTtope 2 - 4
MUH IIpu gaBineHuu 4-5 atM. IIpegycMaTpuBaeTCs yCTaHOBKa BaHTYy3a
o  cOpoca HepacTBOPUBIIErOoCS BO3AyXa. YOEJIbHBIM  pacxof
pPacTBOPEHHOr0 Bo3AyXxa 5 - 7 71 Ha 1 Kr B3BELIEHHBIX BEIIECTB
aKTHUBHOTO Hja. Pacxon BOAE], MOJaBaeMOU Ha 3KEKTOpP, IPUHUMAIOT
paBHEIM 2 - 4 % pacxoma o6pabaThIBaeMbIX CTOYHBIX BOJI.

Onss crabunu3anuum pabOTHI 9KEKTopa M HaJAeXHOCTH paboThH
YCTaHOBKU HEOOXOOUMO IIPEAYCMOTPETh YCTAHOBKY [BYX 93KEKTOPOB C
dunpTpamu, mpegoTBpaNIaloIIMMI 3acOopeHre U 3a0uBaHue 9KeKTopa.
®unbTp BHIIONHSETCS B BHUOE YCTAHOBIIEHHOW B Mofalolllen Tpyobe
nepdopupoBaHHOU TPYyOBI C pa3MepoM oTBepcTuit Ha 20 % MeHbIIe
ouaMeTpa COIljia 93KeKTopa.
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JXKEeKTOp YCTAaHABIMBAIOT PSAOOM C IIOJAIOIIMM HACOCOM, KOTODHIH
yCTaHABIIMBAETCS II04 3aJIMBOM; THAOPOCTAaTUYECKUN HAIop Iepen
HACOCOM OOJIKeH ObITh He Oostee 2,5-3 M, 3a60p BOOHI OCYIIIECTBIISIETCS
HEIOCPEeOCTBEHHO Mepej adpOTEeHKOM.

Pa3HOCThL OTMETOK BOIOCJIMBOB BOZOCOOPHOTO U II€HOCOOPHOTO
JIOTKOB [HOJIZKHa cocTaBiaate 40 - 50 MM; 1mpegycMaTpuUBaeTCs
perynupoBKa IIOJI0KEeHUSI OTMETHH IeHOCOOPHOTO JIOTKa. YKJIOH OHa
neHocbopHoro notka 0,1 - 0,15.

PaccTosinre Mexk[Oy CTeHKaMH IUIMHOPUYECKUX Kojel (roTaTopa
IIPUHUMAETCH 300-600 mmMm. [Iunuuopudyeckue  IeperopogKu
BBHITIOJTHSIIOTCSI U3 CUHTETUYECKOU TKaHMU.

Hakmon 00pa3yrommux HUXKHUX KOHUYECKUX HacaJokK
paccYMTHIBAETCS TakKuM o00pa3oM, dYTOOBI MJOIIagh HHUXKHETO
OCHOBaHUS YyCEYEHHOro KoHyca Onila Ha 20 % OombIlle IIOUIagu
BEPXHEro ero OCHOBaHUHSA. ®IOTAIMOHHBLIN HIIOYIIJIOTHUTEb COCTOHUT
13 IIeHOCTOHHOTO MeXaHu3Ma 4, KOaKCHaJIbHBIX IIePeropogoK 5 u
KOHUYECKUX ITePEeTropomokK 6.

PabGoTtaeT ¢moTaTop CclaemymIIuM 00pa3oM: WUJIOBas CMECh,
HACHIIIIEHHAsI PACTBOPEHHLIMHM Tral3aMH, IIOJaeTCs HacocaMu 4Yepes
BpaIlaIeecs BOOOpacupeaeIuTeIbHOe YCTPOUCTBO 3 BO BHYTPEHHIOIO
TIOJIOCTh KOpIlyca 1, rae mMpW CHUXKEHWU OaBJIEHUS OO aTMOCHEPHOTO
IIPOMCXOOUT WHTEHCUBHOE BHIAEJIeHNE My3bIPHKOB ra3a, agcopOLus ux
Ha IIOBEPXHOCTHW YAaCTHI[ MOUCIEePCHOM a3kl U BCIUIBIBAHWE Ha
TTOBEPXHOCTh BOmbl. OOpa3ymoIlasicsi HPU I3TOM IeHa YOaJlgeTCs C
IIOMOIIBI0 ITEHOCTOHHOTO MeXaHu3Ma 4 B MeHOCOOPHBIH JIOTOK 7.
OcBeT/ieHHasi BOJla HAIIPABIISIETCSI BHU3 MEXKOY MOTPYKEHHLIMHU B BOIY
KOHUYECKUMHU, PACIIUPSIOIINMUCS KHU3Y HeperopogkamMu 6 (CM. puc.
25).
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Puc. 25. ®I0TallHOHHBIA HIOOTAE/IUTE/Ih C HHIHHIPHIECKHMH HacaJKaMu H
BpaalomyuMcs BoJgopacipeneiaureieM

1 - TUIUHOPOKOHUYECKUN KOPIYC; 2 - MOJyIOorpyXKHas l1eperopogka; 3 -
Bpalamllleecs BogopacupenenTeIbHOe YCTPOUCTBO; 4 - KOHUYEeCKUeE,
[IOTpPyzKEeHHLIE B BOLY IIEPETOPOIKY; 5 - KOaKCHaIbHEIE IIEPETOPOIKY; 6 -
IIeHOCTOHHLINA MeXaHu3M; 7 - IIeHOCOOPHEIA JIOTOK

ITpu OBMKEHUU BOOBLI BHU3 BCIIEOCTBHUE YBEIIMUYHUBAIOIIEHCS TIIOMIaaN
KOJIBIIEBBIX YYAaCTKOB CKOPOCTh HUCXOMSIIEro OBUXKEHUS  BOMEI
IIOCTEIIeHHO CHMXKAeTCs, B Pe3yjIbTaTe 4Yero BOojda OCBOOOXKOAETCS OT
MeJIbYatIlIiX YaCTHUI], ad9PO(IOKYJ, MOMNABIINX B HHUCXOOSIIUIN IIOTOK.
3areM, orubas IOJIYIOTPYKEHHYIO IIePeropoaKy 2, oCBeTJIeHHass Boma
CaMOTEKOM OTBOOUTCS B A9POTEHK. ITUTHHAPOKOHNYECKHE
IIOTPY2KEHHBIE B BOOY MEPEeTrOpPOOKH VIIYyYIIAlOT THAPOAUHAMUKY MU
CIIocoOCTBYIOT 0OoJjiee TOJHOMY WMCIIOJIb30BaHUIO pabodyero oOGbeMa
COOPYXKEHHUSI.

[Tpu npoekTUpPOBaHUHU (PJIOTALIMOHHBIE UJIOYIIOTHUTEN PaliOHAIbHO
pa3MelaTh HElIOCPEeOCTBEHHO OKOJIO adpoTeHKa. Ha ynioTHUuTenu
OOJI2KHa HeIlIPEePBIBHO IIOAaBaThCA UJI0OBasi CMeCh U3 a9POTEHKaA,
cofepzXKalllasi CTOYHYIO XKUAKOCTh U aKTUBHBIN UJI C MaKCUMaJIbHO
BO3MOXKHBIM KOJINYECTBOM COPOMPOBAHHBIX HAa €T0 XJIOIMbSIX
3arpsa3HeHu. [I1g 3TOro KOHeIl BcackiBalollel TpyOsl Hacoca JOJIKeH
HaXOOUTHCA OT Hayalla adpOTeHKa Ha PaCCTOSAHUY, COOTBETCTBYIOILIIEM
BPEMEHU IIPOX0XKOEHU UJI0BOU cMecHU B TeueHue 10-40 MuH.
OcBeTneHHas BO (yioTaTope XKUAKOCTD, CoepzKalllasi aKTUBHBIN UII,
caMOTeKOM cOpachIBaeTCs B a9POTEHK B MeCTO cOopa M30BITOYHOTO
uia.
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WcXOoOHBIMM HAaHHBIMM [OJISI pacdyeTa SBJISIOTCS KOHueHTpauHH
aKTUBHOTO HJIa, B a3poTeHKax (aj, r/m), mnoBou uHAEKC (i, cM /r) u
KOIU4eCcTBO u30bITOuHOrO Una (G, Kr/cyr).

lmopaBnuyeckass Harpy3ka Ha (JIOTaAlMOHHBIM HWIIOYIJIIOTHUTED
IMpUHUMaeTCcss 1o Tabm. 52 B 3aBUCHUMOCTH OT 0e3pa3MepHOro
nmapamerTpa ail;.

Tadonuima 52

aili 0,1 0,2 0,3 0,4 0,5 0,6 0,8

qms, M°/(M2.9) 12 10 9 8 75 | 67 | 48

Pacxopn HHOBOH cMecH, IofaBaeMoro Ha GoTaTop, OIpenesaeTcs 1o
dbopmyne, m /cyT

G/1000a;.
(141)
[Tnomanek GIOTAallMOHHON KaMepHhI, M2
Q/Z4Clms
(142)

[TpoOoMmXXUTENIPHOCT, IIPeObIBaHUS MJIa B 30HE YIIJIOTHEHUS
IIpUHUMaeTCAa 2-3 4, OCBETJIEHHOM BOOBI B 30He ocBeTneHus 0,25-0,33
4. KoHmeHTpamus ajt, T/ yNOJIOTHEHHOTO WHJla OIpPeHensieTca II0

dbopmyne

L1
Yo(athl)

(143)

3HaueHUuss «c» U «b» TpuBemeHbBl B Tabi. 53 B 3aBUCHUMOCTU OT
MTPOAOJIKUTEJIbHOCTH YIIJIOTHEHUSA
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Taonuia 53

ITpomomKUTENEHOCTD a b ITpomomKUTENEHOCTD a b
VIJIOTHEeHusd, t 4 VIJIOTHEeHusd, t 4
0,25 0,019|0,000262 2 0,012]0,000203
0,5 0,016|0,000242 3 0,011]0,000198
1 0,01410,000218
Bpaiaromuiics BOOOpACIIpeaeIuTelb UJIOBOU cMecHu
YCTaHaBIIMBAETCA MeXIOy ITUIIMHOPOKOHNYECKUMHU %1

UUIUHOPUYECKUMH HacagKaMH{, pPacCTOSTHHE MeXOy KOTOPHIMH
BLIOMpPaEeTCss KOHCTPYKTUBHO (110 BO3MOXKHOCTHA HAaUMEHBIIINM).

CKOpOCTb [OBUXKEHHUS  pacIpeaeuTeJIbHOTO yCTPOMCTBa  Ha
nepudepun CoCcTaBasieT 5-7 cMm/C.

CKOpOCTh BBEIXOAA KHOKOCTHM K3 OTBEPCTHUM BOOOPACIpPEneIUTENIS
0,1-0,2 m/c. CKOpOCTh OBUXKEHUS MEHOTOHHOT'0 CKpeOKa Ha nepudepuu
3-5 cm/c.

[Ipoccenupymiiee yCTPOUCTBO mepen (IoTaTOPOM BHIIOJIHSAETCS B
BUAEe OuadparMbl C pPaCIIUPAKOIIUMUCA II0 XOAY OBUXKEHUS BOOBI
KoHycoM. CKOPOCTb OABUKEHUS OOHHBIX CKpeOKOB Ha nepudepun 3 - 5
cM/c.

HpI/I OTCYTCTBHHU OJAHHBIX O BEJIMYKWHE UJIOBOTO MHOEKCa CIIieayeT
BOCIIOJNIB30BATHCA CIIEOYIOIIINMHA OPUEHTHUPOBOYHBEIMU €TI0 3HAYEHUAMU
OJId Pa3JIMYHBIX KaTeFOpI/Ifl CTOYHBIX BO[:

[Ipegnpustus UnoBeI HHOEKC, CM3/1"
HIT3. e, 70-100
XUMKOMOTHATDL. .e.ueeneeeneeneenernneaneanns 60-90
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Llennromo3H0-0yMaxKHEIE 150-200
KOMOMWHATHI......
3aBObI CHHTETUYECKOT O 40-80
KaydykKa...........
KoMOuHaTH UCKYCCTBEHHOTO 200-250
BOJIOKHA.....
l'oponckue cTOYHEBIE 80-100
1:70711: FUUUUO

HDUMQD pacdema (f)ﬂOmaLgUOHHle wtoynﬂomHume/leﬂ

4.14. HcxoOHble OaHHble: KOHIIEHTpallMsd Hjla B a’3pPOTEHKax aj =
3,6 r/1n1; unoBou wuHAekc Ii=102 CM3/r; IIPUHUMaEM KOJIMYECTBO
n3owiTouHoro una 3290 kr/cyt = 3,29 T/CyT.

['mopaBnuyeckass Harpy3ka Ha HUJIOYIJIOTHUTENb npu aili = 0,367
cocTaBiseT 8 M3/(M2X‘-I)

KonnyecTBO UIIOBOM CMECH, IToJaBaeMol Ha GpIoTaTop:
V = 3290/3,6 = 910 m%/cyT.
[Inoutagb 30HHL (pr1OoTALIUU
P =910/24'8 = 4,8 M.

[IpuauMaeMm 2 ¢pnoTaTopa C AUaMeTPOM 30HHI (py1oTaruu paBHBEIM 2,5
M (0o6a pabouue); MPOOOIXKUTEILHOCTHIO YIIJIOTHEHUS Uja 3 4. BpeMms
npeObIBaHUS BOOLI B 30He ocBerneHus 0,25 W mpu BBICOTE 30HH
ocBeTnenus H = 80,25 = 2 m.

BricoTa 30HEI YIIJIOTHEHU A OIIpenesideTCda B 3aBUCHMMOCTH OT CTEIIEeHHU
YIIJIOTHEHUA HJIA. HpI/I 3-94aCOBOM YVIIJIOTHEHUHW MHJIa KOHIEHTPaIlud
YIIJIOTHEHHOT' O OCaaKa Cy, COCTaBHUT

Cy=1,6/(0,011+0,000198'102) = 51 r/m.
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[Ipy yojgoTHeHUM AaKTUBHOrO wuia ¢ 3,6 go 5,1 r/n pacxopn
YIJIOTHEHHOTO oOcagka cocTtaBuT (3,6x100)/51 = 7 % pacxoma
IMoJgaHHOM Ha (rioTamuio unoBou cMmecu (unu 250 m~/cyT). BricoTa 30HE
VILJIOTHEHUS (OT pacIpemenuTesis A0 OTMETKU ITeHOCOOPHOTO JI0TKa)
coctaBiuseT 8 (7/100)3 = 1,68 m. C nonpaBKOU Ha HEPaBHOMEPHOCTH
pacnpepeneHuss KOHIEHTpPAIMU HJla II0 BBICOTE 30HBI YIIJIOTHEHUS
cienyeT yBenu4duTh ee BeicOTy Ha 40 % pacuyetHou, T.e. o 1,68°1,4 =
2,35 m.

5. ObE33APA2ZKUBAHUWUE
CTO4YHbIX BO/1

5.1. Ha oTedecTBEHHBIX OYUCTHBIX CTaHIUIX oOe33apaxXuBaHUE
OYUILEHHBIX  CTOYHBIX BOL  HPOU3BOOAT  XKHUOKUM  XJIOPOM,
TUIOXJIOPUTOM, IIOIy4aeMBIM 3JIEKTPOXMMHUYECKUM MYTEM, IIPSIMBIM
3IeKTPOJIM30M. PacyeTHBIe JO3Bl aKTUBHOI'O XJIOpa B 3aBUCHUMOCTHU OT
CTEeIleHU OYUCTKHU CTOYHBIX BOA pernaMeHTupytorcsa CHull 2.04.03-85.

YcTaHOBKH [Is1 00e33apakuBaHUSsI
CTOYHBIX BOJ XKHIKHM XIOPOM

5.2. YcTaHOBKH COCTOSAAT U3 CJIEOyIOIIMX VY3JI0B: CKJlafa XJIopa;
YCTPOUCTB OIS HUCHApPEeHHSA XKUAOKOTO XJIOpa; OO3WPOBaAHUS B BOOY
ra3oo0pa3HOTro XJjiopa U IOJIyYeHHUS XJIOPHOM BOOBI; HACOCHOM IS
MMOBHIIIIEHUS HAIllopa BOMOHI, II0JaBaeMOU B 92KEKTOD; 3JIEKTPOIIUTOBOU U
nomelnenusa KUIT; BeHTUIAMUOHHBIX U Aera3alliOHHBIX YCTPOUCTB.

[TpoeKTupoBaHUE YCTAHOBOK C TIPpUMEHEHHEeM IKUIOKOTO XJjiopa
CclegyeT BeCTU C y4eTOM IpaBujl 0e30IIacHOCTHM [Jjis IIPOU3BOJACTBA,
XpaHEeHUs U TPAaHCIIOPTUPOBKHU XJIOpa.

M31m0X1MM OCHOBHBIE ITPUHIUIIEI PacyeTa YCTPOUCTB [OJI UCIIapEeHUs
XJlopa U CUCTeMBbI 00e3BpeXUBaHUS BEHTUJISIIMOHHOTO BO3OyxXa H
COOTBETCTBYIOIIIME ITPUMEPHI PaCUeTOB.

YcTpoiicTBa OJist KCIIapPeHUs XKUOKOr0 XJIopa

5.3. [lnga XJopaTOPHBIX Ha BOOOIIPOBOOHO-KaHaIU3allMOHHBIX
COOPYKEHMUSIX KOMMYHAJIbHOTO XO3sMCTBa I1le1ecoo0pa3Ho MPUMEHSTH
HUCIIapPUTEJIN-TEeIIJIOOOMEHHUKY 3MEEBUKOBOTO0 CAMOKOMIIEHCUPYIOIIIETO
Tumna. IIpu 3TOM XJIOp OPOXOOUT IO TpyOaMm, a Harpesalollas Bomda
- yepe3 MeXTpyOHOe IIPOCTPaAHCTBO. MchmapuTenu TaKOTro THUIIA
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HauboJjiee IIPOCTEHI IIO KOHCTPYKIINHU, HAaAE2KHbI B 3KCIIJIyaTalluH, JIETKO
IIPOMEBIBAIOTCSI.

B 3aBHUCHUMOCTH OT YCJIOBUM OKCITyaTallud MW WHIKEHEPHOTO
obecrieyeHuss XJIOPATOPHOM CJegyeT NPEOyCMOTPETb MOBE CXEMbI
moJay¥ BOOLI K HCIIAPUTEJII0: 3aMKHYTYIO - IIPM KOTOPOM Bomda
IUPKYIUPYEeT B 3aMKHYTOM LIUKJIEe ¥ MOCIeO0BaTeJIbHO IIPOXOOUT Yepes
IIOJOTpeBaTeslb, UCIAPUTEIb, HAaCOC W CHOBA Yepe3 IIOJOTPeBaTellb,
¥ TIPSIMOTOYHYIO - NPW KOTOPOM BOMA MHPOXOOUT IIOAOTPEBATEllh U
WCIIapUTEJIb, IIOoCJie dYero cOpackBaeTcssi B KaHANIW3aLUWI0 UJIH
HCIIOJIb3YETCS MTOBTOPHO.

[To 3aMKHyTOM cxXeMe pPaboTaldT W EeMKOCTHBLIe WCIIapUTesIHd, B
KOTOPHIX HAarpeB BOOBI ITPOU3BOOUTCS HEIIOCPEICTBEHHO B COCy[e, rae
pa3MelaeTcss 3MEEBUK C XJIOPOM.

3aMKHYTyI0 CXeMy Ilejiecoo0pa3HO NPHUMEHSTb TMPU OCTPOM
medbunute BOOBl. TemmepaTypa BOOB IIPUHMMAETCSd MaKCHMaJlbHO
Bo3MoxkHou (70 °C), mpu KOTOpPOM [QHaBJeHWEe Tra3a [OOCTUraeT
pacyeTHOTO 3Ha4YeHUs (0 IMIPOYHOCTU cocyha). [loaToMy HEOOXOOUMO
IIPENyCMOTPETH CUCTEMY ABTOMATUYECKOI'O PETYIUPOBAHUSA
rapaMeTpoB BOAHI U xjiopa. CnenyeT OTMETUTH, YTO HaTUYUKU OaBJIE€HUS
1 TEMIIEpaATyphl, paCCYUTaHHLIE ITHA PAabOTy B XJI0OpcoAepIKallleil cpeqe,
nedUuIIUTHE, a UX OoOCIyXuBaHUe TpeOyeT BBLICOKOU KBalupUKaIUHU
IIepcoHara.

[TpsiMOoTOUYHAsT cxeMa IIpefHa3HauyeHa s pPaboThl MNPHU HUIKUX
IapaMeTpax TertoodOMeHa B ucrapurene. OHa He TpeOyeT aBTOMaTUKU
C Henbio obecrieyeHusi 6e301macHOCTU paboTel. OOHAKO B 3TOM CXeMe
IUTIOIIAAb TOBEPXHOCTH TemjooOMeHa M Pacxoj BOOBI OKa3hIBAIOTCS
3HAYUTENILHO BHIIIIE, YeM B 3aMKHYTOM CcXxeMe.

XJI0pOoIIpoOBON B HCHApuUTesie IeJIeco00pa3HO BHIMIOJIHATE B BUOE
CIWpanyd, MOPU OSTOM XJIOP [ONXKEH IIepeMellaTbCsi CHU3y BBEPX.
Coupanb KPEOUTCS BXOOHBIM M BBIXOOHBIM ITaTPyOKaMu K KPHIIIKE
Kopnyca. TakuM oOpa3oM, oOecrmedmBaeTCsa CaMOKOMIIEHCAlusa
TpyOompoBoma 1mipu  Aedopmarusax,  BBI3BBAHHBIX  HM3MEHEHHEM
TeMIEepPaTypPhl CPEIHL.

[Ipu pacyeTe wuCIaApPUTENed IIPUHUMAIOT CJEOYIOINEe pacyeTHhIe
rapaMeTpHI:

(xa - TPOU3BOOUTEIBHOCTH 10 XJIOPY, KI/4;
I'xn - CKpBITasi TEIJIOTa mapooOpa3oBanus xiaopa 260 KIIK/KT;
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tucn - TEMIIepaTypa ucnapeHus xjopa npu gasnenuu 0,05- 0,1 Mlla,
- 30 °C;

Cxa - yoenbHas TennoeMKocTh xopa 0,838 kIIx/(kr °C);
CB - yoenbHas TEOJIOEMKOCTh Boabl, 4,19 kJIxk/(xr.°C);

K - obmmuii KoaUIMeHT Temjolepefadyd BOOLI dYepe3 CTalIbHYIO
CTEHKY K Xjopy 146 KH}K/(MZXT-IX°C).

[Tromiaab MOBEPXHOCTH TeMJIOOOMEHa B MCIAPUTENE OIpelensieTcs
1o popmyie

:
_ Cr &)
K .ﬂ.ﬁq’
(144)
rge Qr-KOIM4YeCTBO TeIljia, IepefgaBaeMOoe B UCIIaPUTEJIb,
QT - qm I:r:wz t Cmﬂim)
(145)
U
O =q,058,)
(1406)
B dopmynax (144), (145) u (146) nepenagbl TeMIlepaTyphl
Fif 2,
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
© Ten. +7 (495) 506-71-51, +7 (195) 506-78-57, 253



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

iy

ﬂis ompedeNnsiioTCs CciemyminuM o6pa3oM. B kKayecTBe HCXOOHBIX
IIapaMeTPOB NPHUHUMAETCS TeMIepaTypa:

XJIOPaA Ha BXOJ€ B UCIIAPUTEIIb

1
A IIpUHUMaeMasi paBHOU TeMIepaType Bo3dyxa B 3UMHee BpeMsS B
TIOMEIIeHUH, Ie XPaHUTCS XJI0P;

XJIOPa Ha BHIXO€E€ N3 UCIIaPUTEJIA

M

J

BOOHBI Ha BXO€ B HCIIapPUTEJIb

My,

7

BOOHBI HAa BBIXOOE M3 UCIIAPUTEIIA

M

BHauajyie ompemessioT CPefHIoOI TeMIepaTypy Xjaopa B Mpolecce
KCIIapEeHU s

=t H )2
(147)
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[lamee ompemensioT mepemnaj TeMIepaTyphl XJIopa B UCIIapuUTeie

(148)

3aTEM PaCCUHUTHIBAIOT CPEOHIOI0 TEMIIEPATYyPYy BOIBI B UCIIAPUTEJIE

2=ty +i5)02

(149)

Torma Imeperiang TeMIrepaTypsl BOOHI K XJIOPa B UCIIapUTeJIe COCTAaBUT

_b _ M
ﬂ'fﬁ': Sl Tl
(150)
Hepenaﬂ; TeMHepaTypr BOIILI B I/ICHapHTeHe
Ly = 3; +33I.
(151)

ITpumeposl pacuema ucnapumeneu Xa10pPamopHou
npou3sodumeabHOCMblO 25 Ka/4

5.4. 3amKHymasa cxema ucnapumeins:

HcxoOHvle OaHHble: TeMmepaTypa XJiopa Ha BXOOe B HCHapUTE]b,
IIPUHUMAETCS PaBHOM TeMIepaType Bo3dyxXxa B 3UMHee BpeMs B
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IIOMEeIIeHuHn, Irge XPpaHUuTCsA XJIOoP,

ba=5 °C; TeMIiepaTypa XJiopa Ha BBEIXOA€E U3 UCIIapUTEIIS

Lxn = 60 °C; TeMImepaTypa BOObl Ha BXO[€ B UCIIaAPUTEIIb

1
fr= 70 °C; TeMmmepaTypa BOObl Ha BBEIXOLE U3 UCIAPUTENA
IIPUHUMAaETCs B cpefHeM Ha 5 °C HUXKe TeMIepaTyphl Ha BBIXOIE

Lz =65 °C.

[TogocTtaBnsis wucxoOgHble maHHBIE B (Qopmyny (147), paccuyumTaeM
CPemHIOI TeMIepaTypy XJopa B IpoIecce UCIlapeHus

2 = (ty t,,)/2=[5+ (- 30)[r2=-125

[lepemnag TeMIepaTyphl Xjiopa B UCIIApUTENle ONpeaeuM IIo
dopmymne (150)

Ny =io-t, =70-(-125)=825 .

3aTeM oIpefesiiM CPEOHIOI0 TeMIepaTypy BOOBI B HMCIAPHUTENE IIO
dopmyne (149)

256
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(2 =(tp ey 2= (70465226150

o

Torma Imeperiag TeMIrepaTyp XjIopa U BOOEI B UCIIAPUTEJIE COCTaBUT

Mg =to-t, =615-(-125)=80 oo

(152)

Hepena,u; TeMIIepaTyPHI BOOLBI B UCIIapPpUTEJIE COCTAaBUT

Ay=ty +ty =70-65= 5
(153)

PaccuuTtaem no ¢popmyne (145) Konm4yecTBO Telljia, IepegaBaeMoro B
HWCIIAPUTEJTh:

O =y (ry + Cpltyy) = 25(260 + 0,838-82.5) = 8228 11/

3aTeM onpenennuM pacxomd BOOBI

gy =0 14,0, =8228/54)19 =39

Kr/a = 0,39 M3/‘{,

KOTOprfI YTOYHAETCS 110 q)aKTI/IT-IeCKOI;I IIPOU3BOOUTEIJIBHOCTH
TUPKYJIIAITHOHHOTI'O HaCOCa U OOJI2ZKEH OBITH HE MeHee IIOJIYYEHHOT O IIPpH
pacyueTe.
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ITogcTtaBuB QT u

¢ B popmyny (144), monyduM Oaomagbio

o2

, M“, IIOBEPXHOCTH TeIjioo0MeHa

K .
PR LU0 S
K A, 80146 2

M.

(154)

Ha ocHOBe pacyeTa ImpUHMMaeM OuaMeTp TPyO xmopompoBoma 50
MM, a [IuHY 7 M. [IJI1 eMKOCTHBIX HCIApPHUTeJiel BeJInYuHa (B, He
ompepnensieTcsi. MOIIHOCTh IOAOrpeBaTens (Tperoliero 3JIeMeHTa)

OIIpefieNnsieTCss PaBHOU BeJTHYHNHE

QI‘ ¢ ko3pdunmentom 3anaca 1,3-1,4.
IIpamomouyHasa cxema ucnapumeins.

HcxomHble JaHHBIE:

m=05°C;
£ =5°C;
53=25°c,-

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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J'Iill"if.E=4°C;

o

= 12,5 °C;

ﬂ'ﬁﬂ? =17,5 °C.

PacueTHble BENUYHHBI ONPEHENSIUCh O aHajloTUM C 3aMKHYTOMU
CXeMOU U COCTABUIIU:

fg=21"°C;
£
ta =23 °C;

ﬂ'ﬁﬂ? = 35,5 °C;

QI‘ = 8228 kIIxk/4; qw = 490Kr/u = O,5M3/q;

Fr = 2,38 2.
IuameTp TpPyO xyopomnpoBoga 50 MM, gnuHa 15,2 M.

5.5. Cucmema ob6e38pedcusaHusi BeHMUAAUUOHHO20 B8030yXd
IpefgHa3HayeHa [JIs1 OYMCTKM BEHTUJIAIIMOHHOTO BO3AyXa CKJIamoB
XJlopa B ABYX CHIy4dasiX: IIPU HOPMaJbHOM pPEXUMe XpaHeHUuS XJIopa,
KOTHa OTCYTCTBYIOT aBapHUHBIE YTEYKHU XJiopa, ¥ MPU aBapUUHOM

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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pexuMe, KOTfla yTedka XJjiopa U3 KOHTeMHepa B IOMeEIleHNe He MOXKET
OBITH YCTPaHEHaA.

[Tpy HOpMaJIbHOM peXHuMe XpaHeHHs Xjgopa obecledyuBaeTcs
6-KpaTHBIM BO3OyX000MEH, IMPH 3TOM KOHIIEHTpPAIlUs XJIopa B BO3OyXe
IIOMEIIEeHUS He MpPEeBLIIIaeT Hyenem;Ho OONYCTUMYI0 KOHII€HTpPAalINIo
(TTIK) B paboueit 3oHe (1 Mr/Mm~)

OpmHako mnsi  obOecledyeHHsI  ONTHMAJILHOM  IEePUOOUYHOCTHU
cpabaThiBaHUSl CUTHaJIM3aTOpa COHOepzKaHUS XJopa HeoO0XoguMo
OOIyCKaTh IPUCYTCTBUE XJIOpa C KOHIleHTpalueu Boiile, yeM [1J1K. Kak
H}gaBI/IHO raszoaHaju3aToOp HacTpauBaeTCsA Ha KOHIeHTpanuw 3-5 Mmr/
M"~, KOTOpas U IBISETCSA UCXOOHOU IIPU NMPOBEOEHUU PacCyeTOB yCIIOBUM
pacceuBaHus XJI0opa B aTMocdepe ITpu HOpMaIbHOM pexXuMe paboTHI.

s ompenmeneHusi HEOOXOOWMOCTH OYMCTKYM BHIOPAChIBAEMOTO
BEHTUJISIIIMOHHOTO BO34yXa CJiedyeT IIPOU3BECTH pacydeT YCIOBUU
pacceuBaHUs 3arpsi3HeHUM B aTMocdepe IO XapaKTEPHOU TOYKe-
rpaHuile O1MKalliero HaceJeHHOT0 MecTa.

PacueTHyIO0 KOHIIEHTpPAIUI0 XJIOpa B BO3OyXe B yKa3aHHOU Tque
crnenyetT npuHaTh He Bhille 11K gns HaceneHHBIX MecT (0,1 Mr/m )

Pacuetr crnemyeT IpPOM3BOOMTH COTJIacHO «MeToOuMKe pacdera
KOHITEHTPAIIMXM B aTMOC(EpPHOM BO3OyXe B BHIOpPOCAX MHPEOIPUSITHI»
(M.: MeTteou3spgart, 1987).

[Tpu aBapuUMHOM pexume obecreynBaeTCs 12-KpaTHBIU
BO3[IyX000MEH, a KOHIIEHTpallus XJopa B BHEIOpackiBAeMOM BO3OyXe
ompepensieTcd MO0 KOHKPETHBIM VCJIOBUSIM KOMIIOHOBKM CKJlaja.
MakcuMaribHO BO3MOZXKHOE KOJIMUYEeCTBO XJIOpa, MOCTyHalollero us3
HEUNCIIPaBHOTO KOHTEWHEepPa B BO3AyX MOMEIIEHHUs, ONpenessaeTcs Ojis
cily4asi, KOrga KOHTeWHep IIOJIHOCThIO Pa3pylleH, U XJIOP pacTeKaeTCs
110 TIOJNTy CKJjafa. IIpu 3TOM IIPOUCXOOUT €ro MHTEHCHUBHOE HCIIapeHue,
CKOPOCTh KOTOPOTr0 OrpaHUYeHa IMIPUTOKOM Telja K3 BO3Oyxa
IIOMEIIEeHUS U MI0Iaablo paCTeKaHUs.

KonuuecTtBO Terma, IIOCTyIIaKwIIero B IIOMEIIeHne CKilada C
IIPUTOYHBEIM BO3OYyXO0OM, IIPUHUMAETCA II0 ClieayrouinM
XapaKTepuCTUKaAM:
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£gaz - TeMIepaTypa MOCTYIIAIoIIero Bo3Ayxa (IpUHUMAETCS PaBHOM
pacyeTHOM JIeTHEeU TeMmrepaTtype, HO He Boiiie 30 °C);

Laps - TeMIlepaTypa BbIOpacklBAaeMOro Bo3ayxa (IIpUHUMAaETCS YCIOBHO
paBHOU TeMmiepaTtype ucnapenus -30°C);

C

go: - yOeJIbHas TeIJiIoeMKOCTh Bo3ayxa 1,0 kIxk/kr°C;

P yIOenbHasl IMJIOTHOCTH Bo3nmyxa 1,3 KF/MS; V - o0beM IOMelleHUs
CKJIaja.

[Inoutagpe ucHapeHUs (pacTeKaHHUs) XJIopa IIPUHUMAaETCSs pPaBHOU
IUToIIaay HauOOoOJbIIEro ydacTKa IIojla CKJlafga, OTPaHUYeHHOTO
CTeHaMH, BEHTUJISITUOHHBIMU KaHaJlaM# U OPyTruUMH
KOHCTPYKUHUSAMHU, IIPENSATCTBYIOIIMMH pacTeKaHUIO peareHTa.

CKOpOCTh HCIapeHHus Xjopa C OTKPHITOM IIOBEPXHOCTU CIIEOyeT
NpuHUMATh Syx = 0 KF/(MZ.‘{), YTO COOTBETCTBYEeT MHOT'OYUCJIEHHBLIM
OIIBITHBEIM OAHHBIM. PacuetHyio KOHIIEHTpAalIUIO0 XJI0pa B
BEHTUJIAIIMOHHOM BO3[yXe OIIPEOesioT 10 CIeaylmum GopMyiam:

KOJIN49EeCTBO XJIOPa (xa. HCIaApPAKOIIErocd C IIOBEPXHOCTH IIOJIa
IIOMEIEeHNA,

‘i FmSux.

(155)
raoe Fx, - iomans pacTeKaHus XJi0pa;
KOJINYECTBO TeIlJia
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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r
Qx.'!, Tpe6yeMor0 OJId UCIIapeHunud XJIopa,

O =0l

KOJIM4YEeCTBO TEIIJIa

r
Q.g.::ls, IIOCTYyIIAKOIIEro C IPUTOYHBIM BEHTUIIAITMOHHBIM BO31YX0M,

Qi:ﬂ = 12&&;{?&:?3 I:'Iflﬂl::'! B jﬂﬂij.

ciieayeT COIIOCTaBUTh BEJIMYMHBI
QT
mu
QT
éri 1 B ClIy4ae, €CJIi
QT
¢02 ME@HBbIIIe, 4YeM

r
Q?:.'!, KOJIN4YECTBO HCIIAPEHHOTI O XJIOPa IIPHUHATH

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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_ T
f _Qsaz"frm.

KoHIleHTpalus XjIopa B BLIOpaCEIBAa€MOM BO3yXe

k=g N7
(158)

IIns o0e3BpexXuBaHUS XJopa B BEHTWISIIMOHHOM  BO3[yXe
OOMYyCKaeTCs MPpUMeHeHNe Pa3/InYHBIX YCTPOoucTB. OmHUM u3 Haubosee
HaJeXXHBIX YCTPOMCTB SIBNIAETCSA CKpyobep C Hacagkou U3
KepaMHU4yeCKux Kojel Tuma Paiinra ¢ BOCXOOALIUM IIOTOKOM BO3[OyXa
M OpOIIeHWeM HeUTPaJu3yIIUM pacTBopoM. [lns obecredyeHus
HaOeXXHOCTH yIOaJIeHHs XJIopa CKOPOCTh IMOTOKAa BO3[yxXa B CKpyOOepe
Veos, He [OOIXKHa MNOpeBbINaTh 1,5 M/C IpU BHICOTE HE MeHee 3 M
(TPOmOMXKUTENbHOCTh KOHTAKTa HE MeHee 2 C) [OpU OpPOIIeHUU
PacTBOPOM THUIIOCYNTbUTA HATPHUS WA KalIbLIMHUPOBAHHOM COOBI UIIU
UX CMECH.

KonuyecTBo HEUTPANTUIYIOIINUX PeareHTOB B COOTBETCTBUU C MOJTHBIM
XUMHUYECKUM  B3aMMOOENCTBHEM  XJilopa C HHUMHU  COCTABUT:
runocynbduTta HaTpusd NaS203 - | KI ¥ KanbIMHUPOBAHHOM COIBI
Na2COs3 - 2 kr Ha 1 Kr xj10pa (B cmecu peareHToB) unu 3 Kr Na2CO3 Ha
1 kr xsopa.

KoHIleHTpallMi0 pacTBopa CcMecu I3Tux peareHToB Ccy cregyer
npuHuMaTh paBHOU 10-15 %. MHTEHCHUBHOCTH OPOIIEHUS PacTBOPOM
peareHTOB MPUHUMAETCS Hu3 YCJIOBUS oOOecHedeHUsI COOTHOIIEHUS
MeXOy KOJIMYeCTBOM CMECH peareHTOB B OpPOIIalIleM pacTBoOpe u
Xjlopa B TIOTOKe BO3dyXa U I[IPUHHMaeTCsd He MeHee n = 3.
ITemecooOpa3Ho Takxke obOecnedyuTh KO3(hDHUIIMEHT 3amaca pacxoma
pearenTa (Kp) He meHee 1,5.

He#iTpanu3yollyue peareHTHl CIegyeT XPaHHTL B BHIE pPacTBOpa B
pe3epByape. Ilpu 3ToM oOIlIee KOJIHUYECTBO PEareHTOB [OJIKHO
COOTBETCTBOBATh IIOTPEeOHOCTH OIS JTUKBUOAITAN XJI0pa,
cofiepIKalllerocs B OMHOM KOHTelHepe.

ITpumep pacyema x/s10pamMopHOU npou3sodumebHOCMbIo 25 Ka/u

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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5.6. Hcxo0Hble OaHHble: 00beM momenleHust ckiaga V = 2000 M3,
IJTOIIaAb y4acTKa Ioia, é)l"paHI/I‘{eHHOFO OByMSI CTEHaMM U KaHajllaMH,
cocrtaBnseT: Fxg = 100 m~.

Pesyavmamul pacuemos: gx, = 600 Kr/4;
T
(ra = 156 000 KIx/4;

I
(s = 1 872 000 KIK/4.

ComocTaBlieHUEe BeJINYUH
QT
xe U

T

Q.g.::-s ITIOKa3bIBAeT, YTO pacyYeTHOe KOJIMYeCTBO XJIopa He CcJemyeT
CHHMXKATh, MOITOMY KOHIEHTPAIIMIO XJIOpa OoIpemeuM Io dopmye
(158)

223
K = 25000 Mr/M°.

Pacxom KanblIMOHMPOBAHHOW COOBl TIPHM XPaHEHWMM XJjiopa B
KOHTelHepax BMecTuMOCThI0 1000 Kr cocTaBnsieT 3 T Ha OOHY aBapHuio.

PacueTHBIMI 00BbEM pacTBOpa CMeECHU p3eareHTOB IIpU CyMMapHOM
KoHIeHTpauuu Ccm = 10 % coctaBut 30 Mm°.

Pacxopna pactBopa Qop IIPX OpOIIeHUU CKpyOOepa

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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nK 315
_ 4wk, 600315100

“n C, 10-1000 Y
(159)
TpebOyemas Fckp IIoIanb cedeHus: CKpyooepa
7, =121, =y
1.5+ 2600 MO,
(160)
HMHTEeHCUBHOCTH OpoIlIeHust Iop
LW = Qﬂp IFW = L = (1,00168
3600+ 4,44 m3/(cm?).
(161)

ITpemycMaTpuBalOTCs fABa CKpyO6Oepa Kpyrjble B IUIaHe AUaMeTPOM 2
M, BBINIOJIHSIEMble U3 COOPHBIX 3JIEMEHTOB KOJIOAIeB. BricoTa 3arpy3ku
(kepamuueckue Kosblia Pamura 2525 unmu 50°50) Hexp = 3 M.

®aKTHUYEeCKoe BpeMsda KOHTaKTa BO3QyXad C paCTBOPOM COCTaBHUT

314 2*

£, =HWFWIIEV=[3'3 3600]f{12'2000)=2,8

C. (162)

5.7. YcmaHoeku 0Oasa  obe33apalcusaHuss ~ CMOYHbIX 800
2unox/0pumom Hampus, oJily4yaeMbIM 9JIEKTPOXUMUYECKUM
criocoboMm, BrIlTycKaioTcs 3aBogoM «Kommyrwmam» M2KKX PCOCP.
OJIEKTPOJIU3HbIE YCTAaHOBKM Tula «3OH» mnOpegHa3HadyeHB [OJisd
nojiydeHusi obe33apaxkuBalollero peareHTa - THIPOXJIOPUTa HaTpPHUSI
IIyTEeM 3JIEKTPOJiM3a pacTBOpa IOBAaPEHHOU COJIN.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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YCTaHOBKHM MOTYT HNPUMEHSITHCS HE TOJIBKO OJIs oOe33apakuBaHUSI
IIHTHEBOM BOOBI, HO M IPOMLIIIIEHHBIX M OBITOBLIX CTOUYHBIX BO, OJIS
00paboTKU BOOBI IJTaBaTEIbHBIX 0QCCEMHOB U T.II.

OTeyeCTBEHHOU  INPOMBIIIIEHHOCTBIO  CEPUMHO  BBINIYCKAITCH
3JIEKTPOJIN3HbIE YCTAHOBKU MPOU3BOOUTENIBLHOCTBEIO 1,2; 5; 25 Kr/cyT
aKTUBHOTO xJjiopa (uHOekc IH-1,2; 9H-5; 9H-25 cooTBeTCTBEHHO). B
COCTaB 3JIEKTPOJIM3HOU YCTAHOBKM BXOHOAT: y3€Jl O/ pPaCTBOPEHUA
IIOBapPEHHOU COJIM, 3JIEKTPOJIU3EP C 30HTOM BBITAXKHOU BEHTUJISALINU,
0aK-HAKOIMMUTENIb TOTOBOTO PACTBOPA, BHIMIPSIMUTEJILHBIM arperar Ojis
MMATAHUSA 3JIeKTPOJIN3epa, BEHTUISATOD, IKad yopaBiIeHUSa U 3alopHas
apMaTypa. Bce yKa3aHHOe TEXHOJIOTUYECKOoe o00opyImoBaHUE
IIOCTAaBJIIETCSA 3aBOOOM-U3TOTOBUTEJIEM B KOMILJIEKTE.

ONeKTpPOoNu3Hble YCTAaHOBKM Tuna «OH» paboTaioT IO clemylolei
cxeMe. B pacTBOpHBIM 0aK 3arpyzkKaioT IIOBAPEHHYIO COJIb, 3aJIMBAIOT
BOOOIIPOBOOHYI0O BOAy ¥ C IIOMOIIBI0O HAcoCa OCYIIECTBISIOT
IIepeMelnBaHe BOOLI C TIOBAPEHHOM COIbI0 [0 TIONYYEHHUS ee
HachImeHHOTro pacTtBopa (280-310 r/m NaCl). IIpuroToBIeHHBIU
pacTBOp HAcCOCOM IIO TPyOOmpPOBOAY MOHAAOT B S3JIEKTPONIU3EP, THE
pas3baBnsioT Bomolt mo paboueit kKoHHeHTpamuu 100-120 r/m NaCl.
3aTeM BKIIIOYAIOT BHIIIPSIMUTEJIbHBIM arperar. [Ipoliecc 3nekTponusa
BeOyT OO MOJy4deHuss TpeOyeMou KOHIIEHTPAlIWK aKTHBHOTO XJIopa B
pacTBOpe, IIOCJIe Yero rOTOBBIM pPacTBOP CIUBAIOT B OaK-HaAKOIIUTEIb
M BeChb LUK/ IMOBTOPAIOT. TexXHHYeCKas XapaKTEepPUCTHKa YCTaHOBOK
ImpuBeneHa B Tab. 54.

Tadonuina 54

DIIEKTPOIU3EeP

XapaKTepHuCTUKa y3Jia UiIU YCTaHOBKU

9H-1,2({3H-5| 9H-25

[Tpon3BOOUTEILHOCTE aKTUBHOTO XJIOpa, KI/CYT 1,2 5 25
YoenvHBIM pacxopn conu Ha 1 KT aKTUBHOTO XJIOpa, KT 12-15 |12-15| 8-10
PekoMeHnyeMoe 4uCIIO [IUKIIOB, CYT 2-4 2 2
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PabGouee HampskeHWE Ha BaHHE, B 40-42 |140-42| 55-65
Pabouwnii Tok, A 55-65 [55-65|130-140
YoenvpHBIN pacxop 31€eKTPO3HEPTUU Ha 1 KT aKTUBHOTO 7-9 7-9 8-10
xJi0pa, KBTXxu

Ha kaxxmom o0beKTe Ierecoo0pa3Ho yCTaHaBIUBaTh He Oojliee OABYX-
TPeX IapajieibHO paboTaoIINX YCTAHOBOK, U3 KOTOPHIX OMHA [OJIKHA
OBITH PE3EPBHOM.

[Ipu NpOEeKTUPOBaAHUM 3JIEKTPOJIM3HOU XJIOPATOPHOU PEKOMEHOYETCH
KWCIOJIb30BaTh TUIIOBbIE M MHOWBUAYAJIbHBIE IIPOEKTHI 3JIEKTPOJIU3HBIX
XJIOPATOPHHIX, BhIMONMHeHHbIe [THUHWIII uHXKeHepHOTO 000pYyoOBaHUS
¥ UHCTUTYTOM [UIPOKOMMYHBOOKaHas». [IpoeKThl pa3paboTaHBI OJIs
OYMCTHBIX COOPYKEHUU C pacxogoM xjopa 1- 50 Kr/cyr.

YCTaHOBKM C KOMIIJIEKTOM TEXHOJIOTUYEeCKOT0 00O0pymoBaHUS
pa3MenialTCsa B 30aHUM, B KOTOPOM IIPEOYCMOTPEHO IIOMEMIeHuEe O
3J1€KTPOJIN3EPOB, HaCOCHO-TO3UPOBOYHOE OTHENIeHuE,
3JIEKTPOIINUTOBAS, BEHTUJIAIIMOHHAS KaMepa U CJ1y>KeOHoe IoMellleHue.
B moMmeleHMHW SJI€KTPOJIM3€POB PACIIOJIaralOTCsSd 3JIEKTPOIU3HEIE
YCTAHOBKM C CHUCTEMOM BBHITSKHOW BEHTUJIALNUN, B HACOCHO-
OO3UPOBOYHOM  OTHEJEHHH  pal3MellarTcsa paboume 0Oaku C
OO3UPYIOIINMU YCTPOMCTBAMM 1 HaCOCHOe obopymoBaHue. [TomeleHue
3JIEKTPOXO03sMCTBAa IIpefHa3HayaeTCs [OJid CHUCTEM VIIPaBJIEHUS U
KOHTPOJISA 32 pab0TOM 3JIEKTPOIN3EePOB U HACOCOB.

IomyckaeTcss paclojiaraTh YCTAHOBKM Ha CBOOOMHBIX IIJIOIIAISIX
CYLIECTBYIOLIIUX IIOMeLIeHuKW. B 3TOM clydae pacTBOPHBIM y3ell
IPEeANOYTUTEIbHO pa3MelllaTb Ha [IepBOM 3TaXxe 30aHusad HIh B
IIOOBAJIbHBIX  IIOMENIeHUsSX BOMM3UM  CKJala XpPaHEeHUsS  COJIH.
OJNEeKTpoNnu3ep pPEeKOMEHOyeTCss  yCTaHaBIWBaTh B  OTHOEJIBHOM
IIOMeIlleHnM. BO3MOXKHO COBMECTHOE pPacCIIOJIOKEHWe B OOHOM
TIOMeIeHUN PACTBOPHOI'O y3J1a, 3JIEKTpoiau3epa U OaKa-HaKOIUTEJIS
TUIIOXJIOPUTA HaTpusA. PacTBOp THOOXJIOpUTa HATPUSA [OOJIXKEH
IIOCTYyIIaTh B OaK-HAKOMUTEIh CAaMOTEeKOM. [lepeman BBICOTHI MeXOy
CIUBHBIM BEHTHUJIEM O3JIEKTPOJIM3epa M BXOOHBLIM NaTpyoOkoM Oaka-
HAKOIIUTEJS OOJIKeH ObITh He MeHee 0,3 M.

B momeleHue OojzKHa OBITH IIPOBEeOEHA BOMA MJISI HPUTOTOBIIEHUS
pacTBopa IIOBAapPeHHOW COJIM M IIPOMBIBKHM PACTBOPHOTO 0Oaka,

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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3JIEKTPOJIn3€epa, 0aKa-HAKOIIUTEJISI U COEIUHAIOIIIUX HUX Mal"I/ICTpaJ'IteI
II0CJI€ OKOHYaHHuA HX paﬁoTbI. COOTBETCTBEHHO [OJIZKEH OBITH
obecriedyeH CJIUB HpOMbIBHOI;I BOOEI B CUCTEMY BOOOOTBEOEHUA.

BBIIPSIMUTENBHBEIM arperat, yCTPOMCTBO [OJIS CMEHBI ITOJISIPHOCTHU
9JIEKTPOMIOB, IKad yIpPaBIeHUs U CUCTEMY aBapUMHOM CHUTHAJIU3AIIUU
1ieecoobpa3Ho yCTaHaBIMBaATh Ha pAuUcreTdepckoM nyHKTe. IIkad
yIIPaBJIEHUST PEKOMEHOYETCS KPEIuTb Ha CTEeHKEe B 3aBUCUMOCTU OT
IIJIAHUPOBKY MOMEIIEHUS U Pa3MellleHuss 000PyIOBaHUSI.

MoHTaxK 31eKTpooOOpydoBaHUsS CJiedyeT IIPOBOOUTH COTJIAaCHO
9JIEKTPUYECKON CXeMe YCTaHOBKM U «I[IpaBuj SKCIUTyaTalluu
9IeKTPUYECKUX YCTAHOBOK».

Pa3BoaKy TpyOONIPOBOOOB HY2KHO BBITIOJIHATL U3 @aHTUKOPPO3UOHHOTO
MaTepuasa, pa3peureHHoro MuHucTepcTBOM 3apaBooxpaHeHuss CCCP
K IIPUMEHEHUIO B X035 CTBEHHO-TUTHEBOM BOOOCHAOXKEHUU.

YCTaHOBKH [1JIs1 00e33apazKHuBaHHsI
OYHIIIEeHHBIX CTOYHBLIX BOII C
HCII0JIb30BaHHEM IIPSIMOTI0 3JIEKTPOJIn3a

5.8. OO6Ge33apaxuBaHUe BOIOB IPSIMBIM 3JIEKTPOJIMN30M SIBIISIETCS
Pa3HOBUOHOCTHIO XJIoOpupoBaHus. CyITHOCTb MeToa oO0e33apakKuBaHUSI
BOOBl IIPSIMBIM 3JIEKTPOJIM30M COCTOUT B TOM, UTO IIOH OEWCTBUEM
3JIEKTPUYECKOTO TOKa M3 XJIOPUMOB, HAXOOAIIMUXCSI B CaMOM
oOpabaTriBaeMoOli Bofe, 00pa3yeTcsd B OCHOBHOM «aKTUBHBIA XJIOP»,
KOTOPHIM 1 00e33apaKuBaeT BOOY HEIIOCPEICTBEHHO B IIOTOKE.

YcraHoBku Tumna «Kackam» nmpemHa3HadeHHl OJid 0o0e33apaKUBaHUS
OYUINIEHHBIX CTOYHHIX Box. OHa mpencTaBisieT COO00M OTKPHBITYIO
3JIEKTPOJIMTUYECKYI0 BaHHY C PACIOJIOXEHHLIM B HeW [TaKeToM
971eKTpomoB. BaHHa ycTaHOBJIeHa Ha IIOoACTaBKe. [lakeT 3/1eKTpPOMdoB
COCTOUT U3 YepPenyIoIINXCsi OKHUCHO-PYTEHUEBBIX aHOOB U TUTAHOBHIX
KaTOMOB.

CTouHas Boja IIOCTYyIIaeT B YyCTAaHOBKY depe3 IaTpyOoK, IPOTeKaeT B
MEZKIJIEKTPOOHOM IIPOCTPAHCTBE U OTBOAUTCA. 171 mpenynpexxageHus
IIOCTYIIJIEHUS B JJIEKTPOJIN3€ep aKTHBHOI'O HJIa KM OPYIUX KPYIHBIX
4aCTUll 3arpsA3HEHNUM, BEIHOCUMBIX MHOT DA IIOTOKOM BOIBI U3 OUUCTHBIX
COOpPYXKEeHUH, Ha BXOOE PEKOMEeHOyeTCs YyCTaHaBlIMBaThb CETKY C
pa3MepaMu A4eeK 2-3 MM.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 268



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

[Ipu obpacTaHUU KATOOOB OTJIOKEHUSMHU COJIEM KECTKOCTH IlaKeT
3JIeKTPOMOB onycKaeTcs Ha 15-20 MM B 6a40K € 3-5 %-HBIM pacTBOPOM
COJISHOU KHMCJOTHL. [lOIMyCKaeTCs 3aJuB KHCJIOThI HEIIOCPEOCTBEHHO B
3JIEKTPOJIU3EP IIOCJIE €T0 OIIOPOKHEHUS Yepe3 CIIMBHOM NaTPyOoK.

B Tex ciydasix, KOrfa O4YMIIeHHasi CTOYHas BOoOa OTBOOUTCS HE IIO
TPyOOMIpPOBOaY, a IO KaKoMYy-Tu0O0 CIlelajIbHOMY JIOTKY MJIM KaHally,
TTakKeT 3JIEKTPOOOB MOXKET yCTaHaBIMBAThCSA HEMOCPEICTBEHHO B HEM.
[TakeT 3/IEKTPOMOB MOIXKeEH OBITH IOTPYKEH BHIBOOY Ha riayouny 200
MM. He pmomyckKaeTcss KOHTAKT ITaKeTa C JIOTKOM, U3TOTOBIIEHHBIM U3
TOKOITPOBOMSIIET0  MaTepuana. YcTaHoBKa  «Kackam»  uUMeeT
CIenyIoIIyI0 XapaKTePUCTUKY:

IIpou3BOOUTEILHOCTD, 2-2,5

M7 e,

HomunanvHas MOIIIHOCTD, 5,8
KBT.oovvveeen.. ..

HanpsixeHnue IUTaHUs, 380+10 %
B

PaGouee HaIpsXKeHue Ha 6-12

9JieKTpopax, B....

Pabouuit TOK, He 0oJsiee 30

Pa3mepsr, MM:

610Ka 620°368°785
06e33apaxkKuBaAHUA. ................

BBIIPSIMUTENSI I€PEMEeHHOT0 87074801662
TOKa......
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YcraHoBKa BHIITYCKA€TCsd

3aBonoM «KoMMyHMaAII».

MoHTax OJiIoKa OJIEeKTPONHTAHUS CJIeOyeT IIPOU3BOOUTL B
IIOMEIIeHUN COTJIaCHO 3JIeKTpudeckou cxemMe u  «[IpaBumam
YCTPOMCTBa 31eKTPOYyCTaHOBOK».-M.: ATomu3sgat, 1980 r.

C 1enbi0 CHUXKEHWS IafeHusI HaOpsSXKeHHsS B COeOUHUTEILHBIX
KabeJIsgX pacCTOsSHHE MeXKOy BHIIIPAMHTEJIEM IIePEeMEeHHOTO TOKa M
9JIEKTPOJIN3EPOM [OJIXKHO OBITh II0 BO3MOXXHOCTH MHHHUMAJIbHBIM.
MecCTo pacIooKeHUsI YCTAaHOBOK OOYCIIOBJIEHO CYIIHOCTBIO MeTofa.
OHU OOJIKHEI BCETr{la pacIliojaraThCs nepen KOHTAKTHEIMU €MKOCTSIMH,
KOTOPBIE TAK JKe, KaK 1 B CJIy4yae OOLIYHOTO XJIOPHUPOBAHMS, ITIO3BOJISIOT
obecrneuynBaTh HeEOOXoOuMMOe BpeMs KOHTaKTa o00e33apakKUBarlolIuxX
peareHToB C oOpaOaThiBaeMo¥ BOmoi. Bo0O3MOXKHBIE BapUAHTH
KOMIIOHOBOK 9JIEKTPOJIM3HLIX YCTAHOBOK pa3paboTaHLI MHCTUTYTOM
«'MIIPOKOMMYHBOIOKaHAII».

6. COBMECTHA{A OBPABOTKA
CTOYHbLIX BOI1 A OCAIIKOB
BOOOITIPOBOIHBIX
CTAHIINHN

Cbpoc ocadkos 8000NpPOBOOHLIX cCMAaHU Ul 8 20POOCKYH0 KAHAAU3AU UK

6.1. COpoc BOAOIIPOBOAHOTO OCalKa BKIIIOYAET: MEPONPUATHUS IIO0
yCPEeOHEHUI0 BOOOIIPOBOOHOTO OCajKa Ha BOAOIPOBOOHBIX CTaHIUAX,
IIPOBEPKY TIPOIIYCKHOM CIIOCOOHOCTM KaHalIM3allMOHHBIX CETeH,
IIPOBEPOYHEIE pacCyYeThl COOPYXKEHUM U CHUCTEM KaHallu3allMOHHBIX
OYHCTHBIX COOPYKEHUH.

Meponpusimus no ycpedHeHu 8000NPOBOOH020 0cadka Ha
8000NPOBOOHBIX CMAHUUAX

6.2. [Ina ycpemgHeHuss cOpoca BOOOIIPOBOIHOTO OCagKa B TOPOICKYIO
KaHaIM3allui0 Ha BOJONPOBOOHBIX OYHUCTHBEIX COOPYXKEHUSX CIIeOyeT
IIpeqyCMOTPeTh HelpephIBHOE yHOaJieHWe OCafKa M3 OTCTOMHUKOB WU
pe3epByap-yCpeoHUTe b [JIsi paBHOMEPHOTO cOpoca ocajika B TeUeHHE
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CYTOK Ha KadHaJIU3allMOHHBIE OYHKMCTHBIE COOPYZKEeHHud HJIIN ¢HX
coyeTtaHusi. EMKOCTH pe3epByapa-yCpegHuTeJisd pPaCCUYUTBIBAETCA B
KaKIOOM KOHKPETHOM CJIydd€ B 3daBHCHMOCTH OT CE30HHOI'O pPeXHMa
06pa30BaHI/I5{ BOOOITPOBOOHOT'O OCadKad.

IIposepka nponyckHOl cnoco6HOCMU KAHAAU3AUUOHHbIX cemell

6.3. Ocamok BOOOIIPOBOOHBLIX CTAHIIMM MOXKET TPaAHCHOPTHUPOBAThCH
aBTOTPAHCIIOPTOM, II0 CaMOCTOSITEJIbHOMY TpPyOONpPOBOOY HIU II0
KaHa/IU3allMOHHBIM CETSAM Ha OYUCTHBIE COOPYXKEHHUS KaHallh3alluu.
KaHanu3allMOHHbIE CETU [OJIZKHBI OBITh pacCYUTaHBl C Y4YE€TOM
TPAHCIIOPTUPOBAHUS 110 HUM BOOONPOBOOHOTO ocagka. Ha ocHoBaHUU
S9KCIIEPUMEHTAJIbHBIX  HCCIEOOBaHUM  yCTaAHOBIIEHO, 4YTO  IOpH
MIPOXOXKOEHUU BOIOONPOBOOHOIO OCadKa MO KaHAIM3aIlMOHHLEIM CETSIM
He IIPOMCXOOUT €ero ocaXIeHue B TPyOOIIPOBOMax, €ClIu CKOPOCTb
OBUXKEHUS CTOYHLIX BOJ B HUX PaBHA WJIX BHIIIIE CAMOOYUIIAIOIIEH.

I[TposepouHble pacuyemsl COOPYHCEHUU U cucmem KaHaau3ayuu

6.4. [To6aBmeHue BOIOIIPOBOOHOIO ocagka ¢ mo3o¥ mo 100 mr/m He
TpeOyeT H3MEeHEeHUU WJIM MOOIOJTHEeHUM B CXeMe MeXaHU4YeCKOou u
OMOJIOTMYECKOM OYMCTKM CTOYHBIX BOJ [JISI CJIEOVIOIIUX COOPYKEHUM:
IIpreMHas KaMepa, pPelleTKH, MEeCKOJIOBKH, MEePBUYHbBIE U BTOPUYHEIE
OTCTOMHUKHU, KOHTAKTHLIE PE3ePBYyapPHI.

[IpoBepoYHOMY pacudeTy IOAJieXXaT: adpPOTEHKHU; VIJIOTHUTEIU
M30LITOYHOTO AKTUBHOI'O MJIa; METAHTEHKW; HUJIOBBIEe MJIOIIAOKU WIIHN
KOMIIJIEKC COOPYXKEHUN II0 MeXaHW4YeCKOMy O00e3BOXUBAHUIO U
TEPMUYECKOU CYHIIKHA OCafKa; CHCTEMBI TPAaHCIOPTHPOBAHHUS CBHIPOTO
OocallKa MepPBUYHBIX OTCTOMHUKOB (TPYOONPOBOIBI, HACOCHBIE CTAHITUH);
CUCTEMBl TPAHCIIOPTHUPOBAHUS AKTUBHOTO uja (TPyOOIIPOBOIHI,
HACOCHBbIE CTAHIIMM); CHUCTEMBl TPAHCIOPTUPOBAHUS COPOKEHHOTO
ocalKa Ha WJIOBble KapThl (TPyOOIIPOBOABI, HACOCHBIE CTAHITUHU);
CUCTeMBl TPYOOIIPOBOOOB M  HACOCHBIX CTAHIIMM  KOMIJIEKca
COOPYKEHHH M0 MeXaHW4YeCKoMYy O00e3BOXKUBAHUI0O U TEPMUUYECKOM
CYIIIKEe ocajkKa.

[Ipu cOpoce ocagka BOOOMNPOBOOHBIX CTAHIIMM B TOPOMCKYIO
KaHa/JIu3alluio, 3a BEJIWYUHY HOO3Bl BOJONPOBOOHOrO ocamka (go, T/
M3, MT/7I) TOPUHUMAETCS OTHOIIEeHHEe KOoJu4decTBa COpPackiBaeMOIo
BOIOIIPOBOTHOTO ocafgka, r/CyT (mo Cyxou Macce) K
ITPOM3BOOUTENBHOCTA KaHAJM3allMOHHLIX OYUCTHBIX COOPYKEHUH,
M"”/CyT.

AspomeHKu
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6.5. Tlepuon aspauuu tgim, 94, B a9pOTEHKaX, IIPUPOCT aKTUBHOTO
una Pj, Mr/mn, yoenbHBIM pacxoq BO3AyXa (air, M~/M”, OIPEeHOesssioTCs 110
dopmymnam:

(Lﬂ B L{(‘:ﬂ-ﬁﬂ) B LEI’G’

aim

a,l-slp
(163)
B=08(Cy +020,)+ K (L, - KT,) (164)
g, - Q‘G[(Lﬂ _Kﬂrea) _Lsx]
@KLK (C -C,)
(165)

roe K - kospduimeHT cHuKeHuss BIIK B mepBUYHBIX OTCTOMHHUKAX
MIPUHUMAaETCS OJI1 BBICOKOLIBETHHIX MaJIOMyTHBIX Bof (L] = 60°, £10 %;
M = 4 mr/n, £10%) - 0,29%; gnsg MajloUBETHBIX CPeOHEN MYTHOCTHU BOJ,
(L =16° £10%; M = 12 mr/n, £10%) - 0,043%;

* Bo Bcex oOCTalbHEIX ciydasax KoadduiueHT cHuKeHus BIIK B IepBUYHBIX
OTCTOMHHUKAaX ONpenessaeTcs 9KCIIepUMeHTalIbHO.

Ilgo - mo3a BOOOMPOBOOHOro ocagka, Mr/m; 0,2 - KOIUYECTBO
BOJIOITPOBOIHOIO OCalKa, BBIHOCHMOTO H3 IIE€PBUYHBLIX OTCTOMHUKOB
(monmu emUHUIILI).

Ynaomunumeau uzbvimouHoz20 uaa

6.6. 20 % mo6aBrsieMOro BOOIIPOBOOHOTO OcajKa (II0 CyXou mMacce)
IIePEeXOOUT B aKTUBHBIN UJI a9POTEHKOB, COOTBETCTBEHHO 3TOMY
pacupeneneHUI0 YBEIUUYNBAETCS KOJIMYECTBO aKTUBHOTO UJIa,
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HaAIIPaB/IsIEMOTO B UJIOYIIJIOTHUTENU. PacyeT UIOynJIoOTHUTEEU
cienyeT IIPOBOOUTEL B COOTBETCTBUU C yYKazaHuaMmu CHwull 2.04.03-85.

MemaHmeHKUu

6.7. B mpormecce o04uCTKM CTO4YHBEIX Bonm 80 % cyxoud MaccChl
BOIOOIIPOBOOHOIO OcCajkKa TpaHCPOpMHUPYyeTCsd B CHIPOM 0OCadoK
IIEPBUYHLIX OTCTOMHUKOB U 20 % B U3OBITOYHBIM aAKTUBHBIA WII
A9pPOTEHKOB 0e3 M3MEeHEeHMuSI UX BJIAaXXHOCTH. [IpuM 3TOM 30JIBHOCTH
CHIPOTO OCaJKa BO3pacCTaeT IMIPOMNOPIMNOHAIBHO OO3€ U 30JIbHOCTH
BOOOIPOBOOHOTO OCaAKa, 30JIbHOCTb aKTHBHOTO HJla MPAKTUYEeCKU He
MeHsieTcs. [Ipy TaKOM paclpenesieHuM OCalKOB pacyeT MeTaHTEHKOB
npoBoguTcsa B cooTBeTrcTBuM ¢ CHull 2.04.03-85 pmsa  ycCIoOBHUU
TepMO(pUIbHOTO Tpoiecca. [Ipu yBenuueHnu oO6beMa METaHTEHKOB Ha
BEJIMYUHY [O00aBIsieMOM [O3bI BOMOIIPOBOOHOTO OCaAKa MPOLEHT
pacrnama 6e330/IbHOTO BellleCTBa M BHIXOI ras3a (M3/Kr) 3arpy>keHHOro0
0e330JIbHOT'0 BENIeCTBa IIPAKTUYECKH He U3MEHSIETCH.

[Ipu coBMecTHOM 00pabOTKe OCAaJgKOB B MeETAHTEHKaX. MIeJIoYHas
cpema, HeoOxXoguMasi IJIs IIpoliecca TePMOGPUIIbHOr0 cOpakKBaHUsI, He
HapyIlIaeTCs, yOeIbHOe CONPOTUBIIEHNE (MIPOU3BOAUTENBHOCTh BaKyyM-
bunbTPOB) COPOKEHHBIX OCAKOB HE U3MEHSETCS.

H no8ble niouw,adku uau KOMNAEKC COOPYHCEHUU N0 MexaHu4ecKkomy
06e38021CUBAHUI U MepMu4eckoll cyuwke 0ocadkos

6.8. PacueTt mioimagy UIIOBBIX KapT MPOBOOUTCS B COOTBETCTBUU C
CHulI 2.04.03-85.

[lobGaByieHne BOOOIIPOBOOHOTO OCalka He TpeOyeT M3MEeHEHUMN WU
OOIIOJIHEHUU B CXeMe KOMILJIeKCa COOPYXKEeHUU I10 MeXaHU4YeCKOMY
00e3BOKMBAaHUIO M TEPMHUYECKOUW CYIIKe OCagKoB. IIpoBepodyHOMY
pacueTry ImomjiexaT CJIefylolllie COOpPYyXKeHHUs: KaMepa IIPOMEBIBKU
VILZIOTHEHHOTO COpPOXKEHHOTO OcCafKa, VIJIOTHUTENIN IIPOMBITOTO
COpPOXKEHHOT0 oOcalkKa, BaKyyM-GUIbTPH: (UIBTP-TIPECCHl  UJIHN
LIEeHTPUPYTH, pPeareHTHOEe XO3SUCTBO, COOPYXKEHUsS 10 TePMUUYECKOU
CYyILIIKe 0CaJKOB.

O6beM KaMephl IIPOMBIBKM YIIJIOTHEHHOTO COPOXKEHHOTO ocagkKa U
YIJIOTHUTEJIEU IIPOMEITOIO OCajKa pPaCCUYUTHIBAETCSA B COOTBETCTBUU
¢ CHull 2.04.03-85 ¢ yyeToM yBeJIMYEHHUSI KOJIMYECTBa COPOKEHHOTO
ocafka.
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KonmyectBo peareHToB, (UIBTP-IPECCOB, BaKyyM-(pUIILTPOB,
LHeHTPUPYT U CYLINJIOK, paccuuTheiBaeTcs cornmacHo CHwuII 2.04.03-85 ¢
y4eToOM CyXOU MacChl 400aBJI€HHOTO BOJOIIPOBOIHOIO OCafKa.

6.9. Pacuyer TpyOOIIPOBOAOB CHIPOTO OCamKa, UW30BITOYHOTO
aKTHUBHOTO 1jIa, COPOXKEHHOI'0 OCajiKa ¥ HACOCHHIX CTAHIIUM MepeKauyKu
ITPOU3BOUTCS C Y4eTOM HOoOaBIEHUST BOOOIIPOBOIHOTO OCalKa.

6.10. BopmonposonHsbie ocafKy, oOpa3yroiuecs npu
KOaryJInpOBaHUU CEPHOKMCIIBIM aJIIOMUHUEM BBICOKOIIBETHHIX
ManomMyTHBIX Bog (LI = 60° =*=10 %; M = 4 wmr/n, =10 %), MoryT
OBITH MCIIOJIb30BAaHBI B KAYECTBe PeareHTOB [JI yOaJleHUs U3 CTOYHBIX
Bon coepguHeHuu ¢ocdopa. [nsa pmoctuxkeHus 90 %-Horo addekTa
yoanieHus (Ipu HadaabHOU KOHIleHTpauuu pocdartoB PO

=

4 , paBHOM 6,5 MT/I) mo3a BOMAOMNPOBOMHOTO OCalKa OOJIXKHa OLITH HE
MeHee 100 Mr/m mo cyxod Macce Ha OOUH JIUTP CTOYHOU BOOHBL. Bo
BCEX OCTaJIbHBIX Cly4dasx 3¢ deKT ymaneHus ¢pochaToB U3 CTOUYHBIX BOLI
omnpeensieTcs 9KCIepuMeHTalIbHO.

7. COOPY2KEHUA [1J1d
PETYJIMPOBAHUA U
O4YUCTKH
IIOBEPXHOCTHOI'O CTOKA C
TEPPUTOPUNA
ITPOMBIITTJIEHHBIX
IHHPENIIPUATUN

7.1. Tlpu MPOEKTUPOBAHWK CHCTEM MHOXKIOEBOM KaHaTU3alluu
ITPOMBIIITTTIEHHBIX MIPenInpUsITHN HeoOX0IUMO paccMaTpuBaTh
BO3MOXXHOCTL JIMKBUOAIIMKM WM yMEHbIIeHHe BBIHOCA BPEIHBIX
BEIIeCTB IIOBEPXHOCTHBEIM CTOKOM C TEPPUTOPUU IIPEOIIPUSITHUS;
BO3MOXXHOCTH HCIIOJTb30BaHMUsI ITOBEPXHOCTHOTO CTOKa B CHCTEMax
IIPOMBOJIOCHAOXEHUS; I1e71eCO00Pa3HOCTh CAMOCTOSTENIbHOM WU
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COBMECTHOM CO CTOYHBLIMH BOOAMHK OUYMCTKH Iepepn cOPOCOM B BOOHEIE
00BEeKTHI.

7.2. C Lenpi0 YMEHBIIEHUS BBHIHOCA 3arpsa3HEHUUN OBEPXHOCTHBIM
CTOKOM Ha ITPOMBIIIIIIEHHBIX MIPEANPUATUSX OOJIZKHO
IIpeaycMaTPUBaThCS OCYIIECTBIIEHHE CIIEAYIOIINX MEPOTIPUSI TUM:

HCKJIIOUeHue cOpoca B [OOXKOEBYIO KaHaIMU3aluio OTpaboTaHHBIX
BEIIECTB, B TOM YKC/Ie He(PTEIIPOOYKTOB;

OorpaxgeHnue 30H O3€JIEHEHHUIA 60p;1110paM1/I, HUCKIIIOYaKIIINMK1 CMEIB
T'PYHTa BO BpeMd JIMBHEBBIX JIO}KI[efl Ha HJOPOZKHBIE€ ITOKPLITHUA;

noBbIllIeHE 3(G(EKTUBHOCTU pabOTH MhIJIe- M Ta300YHUCTHHIX
YyCTAaHOBOK U MOOBeOeHHEe KOHIIEHTPAllMM IIbIJIM ¥ BPEOHBLIX BEIEeCTB B
aTMocdepe Oo HOTMYCTUMBIX HOPMaTUBHBIX ITPENETIOB;

orpaXxpgeHue CTPOUTENbHBIX IIJIOUIANOK C YIOpPSAOOYeHHMEM OTBOAa
IIOBEPXHOCTHOT'O CTOKA 10 BPEMEHHOM CHUCTEeME OTKPHITHIX KAaHAJIOB U
OTCTAaWBaHUEM €ro B 3eMJISHBIX OTCTOMHUKAX;

JIOKaIu3allus Yy4aCTKOB TEPPUTOPUM, I'le Heu30eXHbl aBapUUHBIE
IIPOCBHITIM ¥ TMPOJIMBBEL CHIPbS U IIPOMEXYTOYHBIX ITPOOYKTOB, C
OTBEeJeHUEM II0BEPXHOCTHOTO CTOKa B CHCTEMY IIPOU3BOACTBEHHOM
KaHa/Iu3alluy;

ynopdno4denne CKIQOUPOBaAHUA W TPAHCIIOPTUPOBAHHUA CHIIIYYUX U
ZKHUIKHUX MaTepHruajloB.

7.3. BriOop cxeMBbl OTBEOEHUS U OUYUCTKU ITOBEPXHOCTHOTO CTOKa
orpenensaeTcsa ero KOJIMYEeCTBEHHOU u KayeCTBEHHOU
XapakKTEepPUCTUKaAaMU U OCYIIECTBJISIETCSI Ha OCHOBaHUHU OLIEHKU
TEXHUYECKOU BO3MOZXKHOCTU peajiu3allid TOTr0 UJIM MHOTO BapuaHTa U
CpaBHEHUSI TEXHUKO-3KOHOMUUYECKUX IMOKas3aTenel pa3pabaTbiBaeMBIX
BapUaHTOB.

CTeneHb OYHCTKH ITIOBEPXHOCTHOTI'O CTOKAa B 3aBHCHMOCTH OT CXEMEI
OTBEIIEHHSI €ro omnpenessieTcss TPeOOBAaHUSIMH K KadeCTBY BOIHI,
HMCIOJIb3yeMOH IJIsi ITPOU3BOICTBEHHEIX II€JIeH, UJIN YCIOBUSIMHU CITyCKa
B TOPOICKOM KOJIJIEKTOP MHOXKOEBOM KaHaIWu3alluyd HJIX B BOOHEIE
OOBEKTHI.

7.4. B 3aBUCHMOCTHM OT XHMHYECKOIO COCTaBa IIpUMECEH,
HaKallJInBAKIIUXCA Ha TEPPUTOPUU MIPOMIUJIOLIAAOK U CMbIBa€MBIX
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ITIOBEPXHOCTHBIM CTOKOM, IIPOMEBIIIJIEHHBIE TIPEOIIPUATHUA U OTOEJILHEIE
€ero Y4aCTKH MO2KHO PA30€JINThL Ha OB€ I'PYIIIIHI.

K HepBOfI TPVIIIIE OTHOCATCA IIPpEedNnpPUuATHA WM Y4YadCTKH, CTOK C
KOTOPGHIX ITPH BBITIOJIHEHUN Tp860BaHHﬁ II0 YIIOPAOOYEHUIO NCTOYHUKOB
€ro 3arpsga3HeHusa 110 XUMHUYEeCKOMY COCTABY 0JIM30K K IIOBEPXHOCTHOMY
CTOKY C cenuTeOHBIX 30H W He COOEepPXKUT CHeLII/I(l)I/I‘-IeCKI/IX BeIecCTB C
TOKCUYECKNMHU CBOMCTBAMH.

OCHOBHBIMU TIPUMECSIMM, COHEPKAIIUMUCS B CTOKE C TEPPUTOPUU
MIPEONPUSATUN IIepPBOM TPYIIIH, SBASIOTCA T'PyOOOMCIEPTUPOBaHHBIE
npuMecu, HeDTenpoayKThl, COpOMpPOBaHHBLIE TJaBHLIM 00pa3oM Ha
B3BEIIIEHHBLIX BeIeCTBaX, MHUHEepaJbHBIE COJIM U OpraHu4YecKue
IIPUMECHU ECTECTBEHHOT'O TPOUCXOXKIEHUS.

Ko BTOPO# rpynne OTHOCSATCS MPEOIIPUITUS U Y4aCTKU, Ha KOTOPBIX
10 yCJIOBUSIM  IIPOM3BOACTBA Ha COBPEMEHHOM  3JTale  He
MIPEeaCTaBIsIeTCsI BO3MOXKHBIM B IIOJTHOM Mepe UCKIIOYUTH ITOCTYIIJIEHUE
B CTOK CHeIn(pUYECKUX BEMIECTB C TOKCHUYHBIMU CBOMCTBAMU WIIU
3HAYUTEJILHBIX KOJTUYECTB OPTaHUYECKUX BEIeCTB, 00yCIIOBIMBAIOIINX
BBICOKOe 3HaueHue nokas3arenel XITK u BITK cTouHBIX BO.

K mepBou rpyIine OTHOCATCS IPEOIpPUSATHUS YEePHOU MeTalllypruu
(3a HUCKJIIDYEeHUEM KOKCOXMMITPOU3BOACTB), MalllMHHO- u
MIPUOOPOCTPOUTETHHOM, 3JIEKTPOTEXHUYECKOM, YTOJIbHOM, HedTSIHOH,
JIETKOM, XJ1e00IIPOOyKTOBOM, MOJIOYHOM, ITHUIIIEBOM MPOMEIIITIEHHOCTEH,
CEepHOM ¥ COHOOBOM IIOAOTpacield XHUMHYECKOW MIPOMBIIIIIEHHOCTH,
9HEPreTUKH, aBTOTPAHCHOPTHLIE MPEONPUATHS, PEeUYHbIe IIOPTHI, aBTO-
U CYOOPEMOHTHBIE 3aBOAbLI, a TaKXe yd4aCTKu TepPpPUTOpUuM
HedTenmepepabaTeBAOIINX, HePTEeXUMUYECKUX, XUMHUYECKUX U
IIEJITI0ONIO3HO-0YMaKHBIX ITPEOIIPUSATHN, Ha KOTOpPhle He II0oMafmaloT
crieniduUecKre 3arpsa3HEeHUs.

CpenHue KOHIIEHTPAIMU OCHOBHEBIX ITPUMECEeN B CTOKE MOKIEeBHIX BO[
Ha 9TUX NPEANPUSATUSAX MOTYT OBITh ITPUHSTHI:

1mo B3BemeHHBIM BemlectBaM 500-2000 wmr/n, mpu aToM 0OoJjee
BLICOKME 3HAYEHUSI OTHOCSTCS K IPEeONpUSITHUSIM C HNHTEHCUBHBIM
OBUXKEHUEM aBTOTPAHCIIOPTA;

1o HeprenpoaykrtaM 30-70 Mr/n O OPeOnpUATUA C MHTEHCHUBHBIM
OBUXKEHMEM aBTOTPAHCOOPTa ¥ 3HAYUTEJIbHBIM IIO0TpeOJIeHueM
roproyecMa3odyHbiXx MaTepuanoB u 10-30 wMr/m [Ons  oCTaldbHBIX
(MCKII0OYEeHMEe COCTaBASAIOT NIPEeONpPUuITHS HePTIHOU IIPOMBIIIIEHHOCTH,
rme cofepxXkaHue HepTempPOOyKTOB B IIOBEPXHOCTHOM CTOKE MOXKET
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pocturath 0,5 r/11 3a cueT cOpoca COBMECTHO C aTMOC(EepPHBIMU BOgaMu
HEKOTOPHIX BUOOB MPOU3BOACTBEHHBLIX CTOYHBIX BOM; mo XIIK um BIIK
100-150 u 20-30 mMr/m COOTBETCTBEHHO B IlepecyeTe Ha paCTBOPEHHEIE
IIPUMeECH, a C y4eTOM OUCIEePTrUpPOBaHHBIX IIPUMECEN 3TU MIOKa3aTesu
yBEIUUYUBAIOTCS B 2-3 pa3a, 1o 00IleMy CojlecomepKaHUI0 B OCHOBHOM
0,2-0,5 r/m, a Ha NOPEeNIPUATHUIX XUMHUYECKOU IIPOMBIIIIEHHOCTHU
(comoBbIX U cepHBIX) 0,5-3 /1.

Ko BTOpOU rpymme OTHOCATCS IIPEOIIPUSITUS LIBETHOU MeTalllIypruu,
KOKCOXUMHUH, XUMHUYECKOH, JTIeCOXUMUYECKOM, 1eJIJII0JI03H0-0YMaKHOH,
HedTenepepabdaThHIBAIOIIEH, HepTeXuMHUYeCKOu u
MUKPOOHOIOTHYECKOM MIPOMBILIIIEHHOCTH, KOXKCBIPbEBBIE u
KOJKEeBEeHHBIE€ 3aBO/IbI, MSICOKOMOMHATHI, IIIMAJIOMPOIINTOYHBIE 3aBO/IHI.

B IIOBEPXHOCTHOM CTOKE IIPEONPUSATHN BTOPON TPYIIIE TTOMUMO
TIepPEeYrCIIEHHBIX npuMecen MOTYT IIPUCYTCTBOBATH TaK¥XkKe
3arpsidHeHus, crnenuduyeckre OJjsi JTaHHOTO ITPOU3BOJICTBA.

[TOBEPXHOCTHHIM CTOK IIPEONPUSITUN ILBETHOW METaJUIypruud B
3aBHCHMOCTH OT XapakKTepa IIPOM3BOACTBA MOXKET COOepzKaThb
pa3nu4yHbie Tsaxkesble MeTannbl (Megb 0o 100 mr/m, uuHK go 15 mr/m,
KagMuu go 40 Mr/ia, ajJioMUHUHN OO0 5 MTI/JI, TUTAH OO 3 MTI/JI, CBUHEIl
oo 3 Mr/m ¥ Op., MBIIIBLAK A0 75 mr/n, ¢Top mo 200 mr/m) um gpyrue
IMprMecHu. B MOBEPXHOCTHOM CTOKE KOKCOXMM3aBOMAOB HPUCYTCTBYIOT
deHONMBI MO 3 MI/1, pogaHUALI OO0 5 MrI/i, aMmMmuak mo 20 Mr/i, Macia u
cMonbl 0o 200 Mr/n. B cToke nTpegnpusiThuil HePTEXUMUU TPUCYTCTBYIOT
IIOBEPXHOCTHO-aKTHUBHLIE  BEIIECTBa, IIPOOYKTHI OPTraHUYECKOTO
CHHTEe3a, MOTYT NPUCYTCTBOBAThH TSXKEJble MeTaJlIbl. B 3aBHCHUMOCTHU
OT COCTaBa ITPOM3BOLCTB XapaKTep NPUMECEeN M UX KOHIIEHTpalusa Ha
MMPEeOnpPUSATHUSIX 3TOU OTPACIIA MOTYT CYIIIECTBEHHO OT/IMYaThCSA. B CTOKe
3aBOOOB (GochopHBIX ymoOpeHUN B 3IHAYUTEIBHBIX KOHIIEHTPAIUSIX
MOT'yT IPUCYTCTBOBaTh coequHeHusa a3oTa fo 200 Mr/i B riepecueTe Ha
NHa4, ¢ocdopa o 100 mr/m u 6omee B mepecuere Ha P20s5, dpropa 10
Mmr/n u Gonee.

[TOBEPXHOCTHBIM CTOK JIECOXUMHUYECKHUX MPOU3BOJACTB OTINYAETCH
BEICOKMMU 3HaueHUsaIMHu nokasarteneun XIIK (cpemuue 3Hauenus 700-
1400 mr/n), BIIK (1500-400 mr/m), B HEM MOTYyT IPUCYTCTBOBATh CMOJIBI
oo 300 mr/n, denon mo 30 mr/n, Tepaurcon go 30 Mr/m, cKunumap go
5 mr/n. CTOK C TeppuTOpuMu MSICOKOMOMHaTa mMeeT BhicOKue BIIK mo
300 mr/n u cogepxkuT KuUphbl 0o 200 Mr/n. B cTOKe IIano-mpoIuTOYHBIX
3aBOJOB MOT'YT comepzKaTbCs GeHOobl 10 10 Mr/n. IIoBepXHOCTHBIU CTOK
C TEPPUTOPHUMU NPEANpPUATHN MO ITPOU3BOACTBY OEJIKOBO-BUTaMHHHBIX
KoH1leHTpaToB (BBK) comepkuT Opoxkxku, O0esku, yrieBomoponbl. Ha
MIPEOIPUATUSIX JIerKou u IHIIIeBOU MIPOMBIIIIIEHHOCTH,
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dBTOTPAHCIIOPTA, PEYHBIX ITOPTOB 1 HEKOTOPHIX OPYTUX HOBGpXHOCTHBIfI
CTOK MOZKE€T UMEThb MI/IKpO6HOG 3arpd3HeHune.

7.5. I[Ipu pa3paboTKe CXeMbl OTBEOEHUS 1 OUHNCTKU ITOBEPXHOCTHOI'O
CTOKa B 3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBUM (MCTOYHHUKOB
3arpsi3HEHUM TEPPUTOPUU, pa3MepoB, KOH(pUTypalluu U penbeda
BomocOopHOTO ©OacceliHa, HaJIW4Yus CBOOOOHBIX IIJIOIAmeN s
CTPOUTENIBCTBA OYMCTHBIX COOPYXKEHHUUW U OpP.) AOJIXKHA YYUTHIBATHCA
He0oOXOAMMOCTh JIOKa/TU3alluUu OTAETbHBIX Y4aCTKOB IIPOU3BOICTBEHHOMN
TEPPUTOPUU C OTBOAOM CTOKa B IPOU3BOACTBEHHYIO KaHaIN3allui0 UJIU
[10CJie IpeaBapUTEIbHOM OYUCTKM B OJOXKIOEBYIO KaHAJIN3alUulo, a TakKXe
OlIeHWBAThCA 11e71eco000pa3HOCTh pPa3de/IbHOTO OTBEOEHUS Ha OYUCTKY
CTOKa C BOJAOCOOPHBIX IUJIONIAfel, OTJIMYaloUIUXCS MO0 XapaKTepy u
CTEIleHU 3arpsaA3HeHus Teppurtopuu. CxeMa OTBeOeHHUS OOJIKHA
npegycMaTpuBaTh IO BO3MOXKHOCTH CaMOTEYHYIO II0oJady CTOKa Ha
O4YUCTHHIE COOPYKEHUS.

II7151 OYHMCTKY ITOBEPXHOCTHOTO CTOKA C TEPPUTOPHUY ITPOMBIIIIIIEHHBIX
NPEeNNpPUSATUN IEePBOU I'PYIIIILI MOXKET IIpeayCcMaTpUBaThC YCTPOKUCTBO
CaMOCTOSTENIbHBIX COOPYKEHUUW WUJIM OTBedeHHe Ha TOpPONCKUEe WU
3aBOACKME OYUCTHBIE COOPYXKEHUS [JII OYUCTKM COBMECTHO C
ITPOMOBITOBBIMHU UM ITPOU3BOICTBEHHBIMU CTOYHBIMU BomaMu. O4YUCTKY
IIOBEPXHOCTHOTO CTOKa C TEPPUTOPUU NPOMBIIIJIEHHBIX ITPEOIIPUSATUN
BTOPOM TPYIIIBE, KOTOpPBIE COAEp:KaT cHenudpuyueckKkrue MOPUMECHU C
TOKCUYHBLIMU CBOMCTBaMHU, CJIeAyeT IIpefycMaTpuBaTh, KaK IIPaBHIIO,
COBMECTHO C TIPOM3BOACTBEHHBIMU WU NPOMOBITOBEHIMM CTOYHBIMH
BOOaMM.

[IpuMeHeHNEe CaMOCTOSITENIbHON OYHMCTKU TAKOT'O CTOKA [OJIKHO OBITh
OrpaHUYEHO M3-3a 3HAYUTEJIbHBIX 3aTpaT Ha OYMCTKY U TEXHUYECKUX
TPYOHOCTEN, 00yCJIOBJIEHHBIX SMIN30OUYECKOU SKCHJIyaTaluen
COOpPYXKEHMU, mNpegHa3HaAUYeHHBIX [OJid  yOaJeHuss U3  CTOKa
crienmn(PUUIEeCKUX IIPUMECEHN.

7.6. B cxemMax OTBeOeHUS M OYHUCTKU IMMOBEPXHOCTHOTO CTOKa C
TEPPUTOPUMN IPOMBILIJIEHHBIX IIPEOIIPUATUN [EePBOU TPYIILL B
OOJIBIIIMHCTBE CHIy4aeB cjiedyeT NpegyCcMaTpuBaTh pas3fesjieHue CTOKa
rnepen OYMUCTKOM C 1LIeJIbI0  YMEHBIIEHUS pPa3MepPOB OYHUCTHBIX
COOpPYKEHMH M moJayud Ha OYUCTKY Hambojiee 3arps3HEeHHON YacTH
CTOKa.

[Ipu oTBemeHUM Ha OYUCTKY IIOBEPXHOCTHOT'O CTOKa C TEPPUTOPUU
IIPOMBILIJIEHHBIX IIPEOIPUITUNA BTOPOU TPYINBEL MIpegBapuUTesIbHOE
pa3zeieHrMe CTOKa He [OIIyCKaeTCs M3-3a HeOOXOOMMOCTH OYUCTKH
BCET0 €ero Koju4yecTBa. [IJId yMeHbIIeHUs IOTPeOHON MOIIHOCTH

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 278



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

OYMCTHBIX COOPYXKEHUU B TaKWUX CJIydasX, KaK ITpaBUJIO, CIIEOyeT
npegycMaTpuBaTh  peryJIupoBaHME  pacxoja  CTOKa. PasMmep
peETYyMUPYIOMIe €eMKOCTH IIPU 3TOM [IPUHUMAETCS U3 YCIOBUSI
MUHMMAaJIbHBIX O0IIMX 3aTpaT Ha 00e3BpeKUBaHUe CTOKA.

OTBegeHMEe IIOBEPXHOCTHOTO CTOKa 0e3 IIpegBapUTEJIbHOTO
pas3gmeneHuss U PEryaIupoBaHUS [JISI OYUCTKA COBMECTHO C
IIPOU3BOICTBEHHBIMU  CTOYHBIMM  BOOAaMMU UM IIOCJIEOYIOIIETO
HMCIOJIb30BaHUST MOXKET IIPUHUMATBLCS Ha NPEeAINpUsTUSIX KaK IIePBOH,
TaK ¥ BTOPOM TPYIIILI C BOOOEMKHUMM HPOU3BOACTBAMU U 0OOPOTHHIM
BOJIOCHAaOXKeHUeM (MeTanIypru4ecKux 3aBojax, dbabpukax
dmoTaumonHoro oboramieHuss pPyd U YIS, HeTenpoMbICiax,
HepTeXUMUYECKUX U HedTenepepabaThBalOUIX 3aBofax) IIpU
HaJIU4YUM B CHUCTEMaxX BOJOCHAOXKEHUS 3HAUUTEJILHBIX II0 00bheMy
HaKOIUTEIbHBIX EMKOCTEH.

B Takux ClIydadXx OayaHC BOOHOTO XO35SHCTBa IIpenpuiaATudg
COCTABJIA€TCdA C Y4YEeTOM IIOJTHOTO MCIIOJIb30BaHUA HOOXKIEBOTO M
IIOJIHOT'O UJIN YaCTUYHOT'O HUCIIOJIB30BAaHHUA TAaJIOTO CTOKaA.

[Ipu perynupoBaHUM JOXKOEBOTO CTOKA C TEPPUTOPUU IPEONPUSATUN
TIEPBOM T'PYINBI PAaCYETHBIM PacXo[ A0XKAEBHIX BOMI, HalpaBlISEeMBIX Ha
OYMCTKY, MOXKeT OBLITh ONpefeseH I0 clenyiomuM ¢GopMmysiaM: eCu
pacyeTHBIE PACXOMHI [IJIST CETHU OompeneseHsl mast P = 1T,

qw - K-l'gllr
(166)
U OJ1 OPpYyruX 3HayeHuu P.
qw - KIKEQF.
(167)

3HaueHuss Ko3pduirueHToB K7, 1 K2 B 3aBUCUMOCTHU OT BEIUYUHEI
C ¥ n Onst pa3fUYHBIX YCJIOBUM pacyeTa OYMCTHBIX COOPYXKEHUU u
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CeTHU HOXKOeBOM KaHaW3alluu IIPUBENeHHl B Tabs. 55 1 56, a BeMUYuH
rmapaMeTpa «n» u Koadpduuuernta «C» Ha puc. 26, 27.

Taonuia 55

Koadoumuent K1, npu 3HaueHusx C

3HadeHue Poy, IIPUHSATOE
IpH pacyeTe OYUCTHBIX 0,85 1 1,2
COOPYXKEHUH, T

nf£0,7{n>0,7|n£0,7(n>0,7{n£0,7|n>0,7
0,2 0,41 0,39 0,38 0,35 0,36 0,33
0,15 0,34 0,31 0,31 0,27 0,29 0,25
0,1 0,26 0,22 0,23 0,19 0,21 0,17
0,08 0,23 0,19 0,18 0,15 0,16 0,12
0,05 0,15 0,12 0,12 0,09 0,09 0,06
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Tabnuna 56
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Koaddumuent K2 npu 3Havenuu C
3HayeHue P, IpuHSATOE IPU pacyeTe
OOXKIEeBOU CeTH, T

0,85 1 1.2
0,33 2,12 2,56 3,38
0,5 1,51 1,67 1,9

1 1 1 1
2 0,71 0,69 0,65
3 0,61 0,57 0,53
3 0,52 0,47 0,41

[HoxpaeBrle BOOBL C TEPPUTOPUU NIPEANIPUATUN IIE€PBOU I'PYIIIIEL MOTYT
HANOpPaBJIAThCSI HEIOCPEOCTBEHHO Ha OYHCTHBEIE COOPYXKEHUS C
pacxomoM qw, a B Cjiydae HeOOXOOUMOCTH yMEHBIIEHHS pacxopa -
yepes3 PEeTryIupYIIyI0 €MKOCTh Iepel OYHUCTHBIMU COOPYXKEHUSIMH.
[Tone3Held 00BEM €MKOCTH [JII BTOPHUYHOIO peryaupoBaHus Wreg
MOXKeT OBITh OITpeAesieH Mo ¢hopmyiie

W;eg - (l_ KE)QWT,E_
(168)

3HaueHusa TOo cpegHen MNPOOOIXKUTENbHOCTU MOOXKOS IPUBEOEHBI B
Tabn. 57. Ilpu perynmpoBaHUU C IIOMOIILIO Pa3de/IuTeIbHON KaMephl
OOXKOEBBIX BOO C TEPPUTOPUHM IIPOMIPEONPUATUN BTOPOU T'PYIIIEL
pacopegeneHre CTOKa MeX[Ay OYHWCTHBIMHA COOPYXKEHUSIMHU U
Perynupympoilned eMKOCThIO IIPOU3BOOUTCS U3 YCIOBHUS MWHUMAalIbHOU
CyMMapHOU CTOMMOCTH OUYHCTHBIX COOPYXKEHHU U PEryIupyoIIero
pe3epByapa IIyTeM CpaBHEHUS BO3MOZKHBIX BAPHUAHTOB.
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[Tone3Hslll 00BEM perynupyoe eMKOCTH Wreg PaCCUYUTHIBAETCS 110
dbopmyne

W= quiﬂ

*eE

(169)

[Tpu ompeneneHUN MOIE3HOr0 00beMa Peryaupylollero pe3epByapa
3a0al0TCAa PSAOOM 3HAUYEHUHU oy U COOTBETCTBEHHO K03(dduIileHTa

{I. 3aTeM onpenenaioT IpenenbHE Ko3DGULUEeHT peryIupoBaHus

I:Ell B 3aBHCHUMOCTHU OT 3HAUYeHHM reorpaduyeckoro IapaMeTrpa n B
otHomreHuu T/tr (Tabn. 58). 3mecs

I::Ill:l - 3HaYeHUe KoapduimeHTa peryJIupoBaHUs [OJIsA cilydas, Korga qw
paBeH pacxoly CTOKa B MOMEHT NpeKpallleHUS TOXK/s.

Koaddunuent K = f({) nnsa 3HaYeHUN

I::Ill:l HaxomnsaT o Tabi. 59, a oys 3HAaYeHUU

283
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0 paccunTEIBaIOT 110 PopMyIIe
K =
K'+kH,
(170)

3uavenue K! MMpUHUMAaeTCs Mo Tabn. 59 pnsa KospdulureHTa
peTyIUPOBaHUS

I::Ill:l, a K -onpenensiercs o dopmyie

T
gf= L—E" +0,25|(a, - &)

(171)
Tabnuma 57
HacenenHnsit nyHKT T71, 4
EBponeickasn teppuropusi CCCP
ApxaHTrenbCK 9
AcTpaxaHb 4
Bucep 8
Bpsanack 6
Byrynema 8
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BunsaIoC 6
BuTebck 6
Bonrorpazn 5
[IHempomeTpoBCK 5
IoHenk 5
3naToycTt 10
KanunuHrpan 6
Kems 6
Kupos 8
Kumnnes 5
Koma 8
Kotnac 10
Kpusou Por 5
Kyii6rimes 6
Kypck 6
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Jlenunrpang 6
JIsBOB 7
Marnsie Kapmakysl 8
Musuck 5
Mocksa 6
Hapwsau-Map 8
Opecca 5
OpeHOypr 6
ITepMmb 9
IIckoB 6
PxesB 6

Pura 6
PocToB-Ha-[lony 4
CBepanoBCck 8
Cumdepomnomnb 4
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CBHIKTBEIBKAp

Tam0o0B

TannuHH

Yxropog

XUOUHEBI

YepHUTOB

dAnta

KasBka3

Annep

Batymu

I'arpa

'po3HbIN

3aKaTaJibl

JleHMHaKaH

JlenkopaHsp
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Martaru 5
OpIOKOHUKHU3E 8
Coun 7
Tounucu 8

Cpegusia A3usa u Kazaxcran

Anma-ATta 6
AHOUXKaH 6
Apanbckoe 4
Arrxaban 4
Banxam 3
Oymran6e 5
Kaparaunpga 7
Kokuetasn 6
KpacHoBozck 4
Kyctanai 6
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Jlenmuabagp 5
Hapeir 5
Hyxkyc 3
Om 6
TamkeHT 4
Tepmes 3
deprana 5
®pyH3e 6
Lenunorpan 6

3anagHasa Cudups

ArnekcaHOpPOBCKOE 9
Bapuayn 6
HoBocubupck 7
Owmck 6
Canexapn 9
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Tomck 8
TromeHb 7
Yctb-Ynaran 4
Yeman 5

Bocrounass Cu6ups

AHpaH 9

AHapbIphb 8

baprysun 6

BayHT 5

Bbpatck 6

BepxosiHCK 6
HynouHKa 10

EpbGarauen 6

3uMa 5
KpacHoapMenCKuil IpUKUCK 13
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KpacHospck

MuHYCHMHCK

Moroua

HepuuHCKUY 3aBOJ

Huxueanrapck

OneHek

CKOBOPOOUHO

CpeI[HeKaJ'IbIMCK

TaiiMBIp 03€p0o

Tukcu, 6yxTa

TomMmmMmorIn

TypyxaHck

VYnau-Yos

Vonen

Yura
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®

IIIMmuaoTa, MBIC

AxyTcK

ODannau BocToK

Bukuu

Bupobumxan

BnarosemnieHck

BnaguBocTOK

I'm>xxuka

Kypunbck

Marapan

HukomnaeBck-Ha-AMype

OX0TCK

ITetpomnaBnoBCcK-KaMyaTCKU

ITukan

CaHTaxe3a
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CuxoTe-AN1uHb

Vnynra

Yccypuiick

YcTh-Xaiipro30B0

Ycre-bBonbiiepenk

Ycrbp-KamuaTtck

HOxuo0-CaxanmHCcK

10

10

11

Taonuia 58

T/tr EEI]
, IpY 3HAYEHUSX [TapamMeTpa n
0,50 0,55 0,60 0,67 0,70 0,75
2 0,41 0,37 0,32 0,26 0,23 0,19
3 0,32 0,27 0,23 0,18 0,16 0,13
4 0,26 0,23 0,19 0,14 0,13 0,09
5 0,23 0,20 0,16 0,12 0,10 0,08
r'j PasHelweHne peKnambl B J0KyMeHTax W Ha cailTe
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6 0,21 0,18 0,15 0,11 0,09 0,07
8 0,19 0,15 0,12 0,09 0,07 0,06
10 0,17 0,13 0,11 0,08 0,06 0,05
12 0,15 0,12 0,09 0,06 0,06 0,04
15 0,13 0,10 0,08 0,05 0,05 0,03
20 0,12 0,09 0,07 0,05 0,04 0,03

[Tocne onpepenenus BenuduHbl Wp O IPUHATOTO psAfa 3HAYEHUU
qou ¥ a BBIIIOJIHAKT OPUEHTHPOBOYHBIM pacyeT CUCTEMBI OJIs
OTBEOEHUSI M OYUCTKU ITOBEPXHOCTHOTO CTOKAa U BBIOMPAIOT BapUaHT
KCXOOs U3 TEXHUKO-9KOHOMUYECKUX II0Ka3aTesleu.

[Ipy NPOEKTUPOBAHUU PETYIUPYIOUINX pe3epByapoB He0OXOOUMO
IpenyCMOTpPeTh HOOAepXKaHMe B HUX B CyXyl0 HOOTOOYy HEKOTOPOTO
IIOCTOSTHHOTO YPOBHS 3amojiHeHus (Ha rayouny O0,8-1 ™M) wu
BO3MOXKHOCTh IEPUOONYECKOTO MOJIHOTO OIOPOKHEHUS U OYUCTKHU OT
ocajKa, a TaKxXe aBapuMHBIM COpPOC BOOBl IOJId IIPEeNOTBPAIleHUS
IIEPETIOJIHEHUSI pe3epByapa IIPU BBEIIAQAEHUU 3HAUUTENIbHBIX IO CJIO0
0OCaJKOB PEIKOM MOBTOPSIEMOCTH.

Taonuia 59

K IIPDN 3HA4YEHUAX IIapaMeTpa n

0,50 0,55 0,60 0,67 0,70 0,75

0,5 0,29 0,28 0,28 0,28 0,29 0,31
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0,4 0,45 0,42 0,40 0,40 0,41 0,42
0,3 0,62 0,62 0,59 0,54 0,53 0,54
0,25 0,90 0,77 0,69 0,64 0,63 0,63
0,2 1,16 0,96 0,85 0,77 0,73 0,70
0,15 1,55 1,27 0,08 0,93 0,86 0,81
0,12 2,0 1,59 1,27 1,06 0,98 0,90
0,10 - 1,84 1,46 1,17 1,07 0,97
0,09 - 1,99 1,58 1,24 1,12 1,01
0,08 - - 1,71 1,31 1,19 1,06
0,07 - - 1,89 1,41 1,27 1,11
0,06 - - - 1,54 1,36 1,18
0,05 - - - 1,69 1,48 1,26
0,04 - - - - 1,64 1,36
0,02 - - - - - 1,51

Ha cnyuait aBapuiiHOro cOpoca M3 Peryaupyloliinx pe3epByapoB B
BOOHBIM OOBEKT HEeOoOXOOMMO MpeayCMaTpPUBATh MEPOIPUSITUS II0
HMCKIII0UEeHUI0 cOpoca B PEI00X03sIMCTBEHHBIE BOOOEMEIL.
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7.7. [I[pu  ompepgeneHWH  CXEMBI  OYHCTHBIX  COOPYXKEHHUU
NpefnodYTeHue CclemyeT OThaBaTh I[IPydaM-OTCTOMHUKaM. 4
OOIIOJTHUTEILHOT O OCBETJIEHUS IpeaBapuTeIbHO OTCTOEHHOTO
IIOBEPXHOCTHOTO CTOKa B CjIydyae TaKO¥ HeOOXOOUMOCTH MOXKET OBITh
IIPpUMEHEeHO pUIbTPOBaHUE Yepe3 pa3/InyHble 3arpy3KU U3 IPUPOOHBIX
MU CHHTETUYECKHX MaTepuasoB (KBapLieBBIM IIECOK, KepaM3WuT,
TIEHOIIOJINCTUPOJI, IeHONoIuypeTaH, Topd), o6paboTKa KoaryiasHTaMHu
C TIOCIedymomuM  OTCTaMBaHMEM, a Takxe  (QuoTauus C
IIpeaBapuUTEIbHOM peareHTHOM 00paboTKOM CTOKA.

[IpuMeHeHUE peareHTHOM 00paboTKu TpebyeT TTOJTHOM
aBTOMAaTU3AITUU mporecca OYUCTKHU 13-3a SMU30OUYHOCTHU
TIOCTYIIJIEHUSI CTOKa U Haubojiee I1ienecooOpa3HO NPHU COBMECTHOM
OYHCTKE €ro C ITPOM3BOJICTBEHHBIMHU CTOYHBIMU BOOAMHU.

[Tlepem  COOpPyXKEHMSIMH  [OJIS  PEryIupoBaHUSA U OYUCTKU
IIOBEPXHOCTHOI'O CTOKa CJIeAyeT MpeayCcMaTpuBaTh YyCTAHOBKY PEeIIeTOK
O/l 3amepKaHusg Mycopa c mnpo3opamMu 10-20 mm. Ilpu atom Onsa
IIPOMIIPEATIPUSITUNA C IIOIambio Bomocbopa mo 100 ra momyckaeTtcs
IIPUMEHEHNE PEIIETOK C PYYHOU OUYUCTKOMU. OUUCTKY PELIETOK ClIeayeT
IIPOM3BOOUTH MOCJIE KaXKA0Tr0o OOXKASA. 171 OYUCTKU PELIeTOK OOJIKHBI
OBITH IIPEAYyCMOTPEHHI IIJIOoHIamKa OOCHyXKMBaHUS U KOHTEUHep MOJisd
cbopa mycopa.

711 perynupoBaHus pacxofa MOBEPXHOCTHOTO CTOKa C TEPPUTOPUU
IIPOMIIPENIIPUATAN BO MHOTHUX CJiydasix Oojiee IIPeOnodYTUTEJIbHO
YCTPOUCTBO  aKKyMYyJIUPYIOIIUX €MKOCTEed 1[I0 CpaBHEHUIO C
YCTPOUCTBOM PETYIUPYIOUIUX PE3EPBYapOB.

[Tpu HaAKOIJIEHUU CTOKa B aKKYMYJIUPYIOIIEN €MKOCTH TPOUCXOOUT
yCpegHeHHe ero cocTaBa, a IIPY MOCJIeAyIOIIeM BhIOEPKUBAHUM Teper
OIOPOKHEHUEM yIOaJleHue U3 CTOKa OCHOBHOM MacCChl HEPaCTBOPEHHBIX
IIPUMECEN.

Pabouuii 06beM akKKyMynupymwlei eMkoctu 117, M, onpenensieTcs
1o popmyiie

=108 FZ.,
(172)
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AKKyMyJIUpYIOIIE E€MKOCTH PEKOMEHIOyeTCsI  MNPOeKTHUPOBATh
IIPSIMOYTOJIbHEIMHY B TIJIaHEe U Pa3fieJIeHHBIMU Ha 2-4 cekiuu. I1ome3HbIHN
00bEM CEKIIMU CJIeIyeT PpacCYUTHIBAaTh Ha IIPUEM CTOKa OT CJIos
aTMochepHBIX 0CagKoB 2,5-5 MM.

KoHCcTpyKIIns pacnpengenuTenbHOU KaMephbl nepen
aKKyMyJIUPYIOLIen €MKOCTBIO OOJIZKHA obecrieuynBaTh
IIOCJIeJOBaTeIbHOE 3alloJIHeHHue CBOOOMHBIX CEeKIIMHA U OTBeIdeHue
CTOKa, TOCTYIIAIIEero Iocjie 3aloJIHeHUsI BCeX CeKIIW#, B cOPOCHOM
KOJIJIEKTOP. Bo BIIYCKHBIX YCTPOMCTBax CEeKIInu cienyet
MIPeayCMOTPEeTh YCTAHOBKY IIIMTOBBIX 3aTBOPOB MOJI OTKIIIOYEHUS
CeKIIMM Ha OTCTauBaHHE CTOKa, yHdalleHue oOcafgKa WIN PEMOHT.
KOHCTpYKIIMSI BBINYCKHBIX YCTPOMCTB [AOJIXKHa HMCKIII0UaTh ITONafgaHue
BCIJILIBIIIMX  He(pTENPOOYKTOB B  TpyOompoBome [jIs  OTBOMdA
OCBETJIEHHOM BO[HI.

BricoTy 30HBI OTCTaMBaHUS B EMKOCTH CleOyeT IPUHUMATh B
npenenax 1,5-4 M, BLICOTY CBOOOHOM 30HHBI HaJl ypoBHEM Bopakt 0,3- 0,5
M, BBICOTY HEUTPAJIbHOU 30HHI Haf ypoBHeM ocaznka 0,4-0,5 m.

CeKlUM aKKyMYJIUPYIOIIeH €MKOCTH [OOJIXKHBI OBITH 00OPYIOBAHEBI
yCTPOMCTBAMU OIS MePUOANYIECKOTO yoaneHus BCILJIBIBIIIUX
HedTEenpoOyKTOB M ocalkKa. [Ipu HpoeKTUpPOBaHUM HEPTETOHHBIX U
HepTecOOPHBIX YCTPOMCTB CjedyeT YYUTBIBaTh II€PHUOOUYECKOEe
KoneOaHue YPOBHS 3aIlOJTHEHUS CEKIUM HHXe pPacuyeTHOro. KMioBnie
MMPUSIMKUA B aKKyMYJIHUPYIOIIE eMKOCTH PEKOMEHOYETCS pacliojiaraTh
B CpedHel YacTH. YKJIOH OHUIINA K NPUSMKaM M IIONEPEYHBIN YKJIOH
OHa ciegyeT mpuHHUMaTh He MeHee 0,05, a YKJIOH CTEHOK NOpPUSIMKa
He MeHee 45°. [Ins yOgajleHHs OCafKa C IIJIOMagu OHUIA B NPUAMOK
cienyeT MpegycMaTpPUBaTh TUOAPOCMEIB. OOBbeM MIIOBOM YaCTHU €MKOCTH
omnpenernsieTCcs UCXO0as U3 3aJaHHOU IIePUOONYHOCTH yOaJleH!us ocadKa.

717 TepuoanMYecKoro yHalieHus HaKallJIMBAIOIIerocsi ocagkKa U3
aKKyMyJIUPYIOIIE €EMKOCTH CJiefyeT IIPegyCMOTPEeTh YCTPOMCTBO
TUIPO3JIEBATOPHOM, YCTaHOBKH WU HaCOCHOM CTaHLIUH,
o60opynoBaHHOMU TITYHXKEPHBIMU UIu OPYyTUMU HacocaMy,
pegHa3HAaYeHHBIMU  [OJI1  IIepeKadyku  IIJJaMOB C  BBICOKMM
cofepKaHNeM MeXaHUYEeCKUX IPUMECEH.

s 00€3BOKHUBAHUS ocagka PEKOMEHOyeTCs MIPUMEHSTH
BHIIEpPKUBAHWE €ro Ha WMIOBBIX IIJIOIIaJKax WIM Ha IJIollagKax-
VIJIOTHUTEJISAX, Harpy3Ka Ha IJIOIagKu 00e3BOXKUWBAHUS MOXKET OBITH
MIPUHSATaA paBHOU 3 MS Ha 1 M2 B rof. Ilnomanku cienyer pa3mensaThb
Ha KapThl, 000pPyOOBaHHBLIE BHIIYCKHBIMH YCTPOMCTBAMHU MOJIsI OTBOMA
MJIOBOM BOIHI.
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[TpOmONMXKUTENbHOCTh BBIOEPXKUBAHUS TMOBEPXHOCTHOTO CTOKa B
aKKyMYJIUPYIOIIEN eMKOCTH U ITOCJIeAYIOIIEro ONOPOXKHEHUS €eMKOCTHU
IIPUHUMAETCS U3 YCJIOBUS 00eCIeYeHHOCTH MpHeMa BCEro MJIM YacTu
CTOKa OT KaXXOOoTo A0/ (B 3aBUCUMOCTH OT KOJIMYECTBA BHITIaAOIINX
0CafKOB M TIPUHSATOU BENUYUHBLI h), MOCTUKEHUS BBHICOKOTO 3(ddekTa
yOaneHusi OCHOBHBIX IIpUMeced U3 TOBEPXHOCTHOTO CTOKa WU
HeoOXOOUMOM CTEeIleHW PEeryIupoBaHUs pacxofa CTOKa C IeJIbio
CHUZKEHMUS TPOITYCKHOM CITOCOOHOCTU COOPYKEHUM OJIT €r0 JOOYUCTKH.

Ha ocHOBaHMU [aHHBIX O CPEeOHEMN ITPOMAOIXKUTETHbHOCTU TEPUOOB
MeXOy CTOKOOOpa3yoIuMu ocagKaMu MTPOOIXKUTETBHOCTD
OTCTAMBaHMUS CTOKA B aKKyMYyJIMPYIOIIeM €eMKOCTU MOXKEeT OBITh
MIpUHSATa paBHOU 1-2 cyT. B Takux XKe mpepesiax MOXKeT ObITh ITPUHSITA
U IIPOJOIXKUTEIBHOCTh OTBOJIa OCBETJIEHHOM BOIHI.

[Tpu IPOOOMKUTENILHOCTHA OTCTauBaHUA 1-2 CyT 3(d(HEKT CHUNKEHUSA
comepxKaHMUS B3BELIEHHBIX BelleCTB U nokasarensa XIIK B
aKKyMyJIUPYIOIIeN eMKOCTH KojiebIeTcsi B OCHOBHOM B mpepesiax 80-90
%, a nokazatenu BIIK B npenenax 60-80 %. OcTtaToyHOE comepzKaHUe
B3BEIIIEHHBIX BEIIECTB B OTCTOSTHHOM BOJIe OPUEHTUPOBOYHO MOT'YT OBIThH
npuHATEL B npepenax 50-200 wmr/in, HedrenmpomykToB 0,5-5 w1/,
opraanyeckux npumecen 50-100 mr/ma, B nepecyete Ha XIIK u 20-3 mr/
71 B nepecuyete Ha BIIK.

IInsg  OOIIOTHUTENBHOTO  OCBETJIEHUS  IIOBEPXHOCTHOTO  CTOKa
dunbTpoBaHueM ciegyeT IIPUMEHSITh (QUIbBTPYIOIINE 3arpy3KH,
OTIIUYAIOUIUECS IIPOCTOTOM pereHepanuu: HaOpuMep, 3arpy3Kd Hus3
CUHTETUYECKHUX MaTepuasioB 23JIaCTUYHOr0 IIeHOIIoJIuypeTaHa WU
BCIIEHEHHOTO IToJiMcTupoia. [ToBuilieHne 3ddeKkTa PUIbTPAIlmOHHOTO
OCBETJIeHUsI MOOCTUTaeTCcss IIpu o00paboTke cToKa (QIIOKYISTHTaMH
(monmuakpunamupgom). [1o3a GIOKyIsITHTa cocTaBusieT 1-2 Mr/im.

[Tpu KMCTONB30BaHUM 3arpy3KU K3 3JIaCTUYHOTO TEHONOIWypeTaHa
Mmapok 35-0,8; 40-0,8; 40-1,2 B u3MeJb4eHHOM BHIOEe (KpOILIKa C
pa3MepoM CTOpPOH 1-2 cM) TEXHOJIOTMYECKHe MapaMeTphl (PUIbTPOB
TocJie dbmokynsImoHHOM 00paboTKu CTOKa MTPUHUMAIOTCSI
CIeOyIOIIMMM: BBICOTa CJI0S 3arpy3kud 1-1,5 M; IJIOTHOCTBH 3arpy3KH
50-70 KF/M3; CKopocTh ¢punbTpoBaHus 20-25 M/4; apdeKT ocBeTIeHUA
90-95 %; rpsa3eeMKOCTh 3arpy3ku 50 Kr/M~; rmoTepu Hamopa B Hadale
dunsTpomuknoHa 5-6 kIla, B Kouile punbrporukina 10-20 kIa.

[Ipu Oe3peareHTHOM (PUIBTPOBAHUM HA MEHOIOJINYPETAaHOBBIX
¢punpTpax CKOpocTh (GUIBTPOBaHUS ClIeOyeT NpPUHUMATh B IIpeleiax
10-30 mM/4, 3ddeKT OCBeTIeHUS COOTBETCTBEHHO IIPU BEICOTE CJIOS
3arpy3ku 1 u 1,5 m 85-60 % u 90-75 %. Takke pPeKOMEHOyeTCs
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MIPUMEHSATH 3arpy3Ky U3 BCIEeHEHHBIX I'PaHyJl oNuCcTUpoiaa Mmapok I[ICB
u IICB-C guameTrpoM 2-5 MM C Kaxyuieecsa InoTHoctsio 0,1-0,2 r/
cm”. TexHonorudyeckue napaMelpbl MEHOIMOTUCTUPOIbHBIX (PUIBTPOB
pu GJIOKYJISLUMOHHON 00pab0oTKe CTOKA IMIPUHUMAIOTCS CJIEOYIOITUMU:
BBICOTa CJIOS 3arpy3ku 2-2,5 M; ckopocTh ¢unbTpoBaHus 30-40 m/dg;
apdpekT ocBetnenusa 90 % rpsaseeMKoCcTh 3arpy3ku 30- 50 r/mS; IIOTEPH
Hamopa B Hadane ¢unbTtponukna 4-30 klla B KoHIle (PUILTPOIIUKIIA
no 100 kIla, pereHepalusi OCYILIECTBIISETCS 3a cyeT oOpaTHOMU
BO)IOBO3J1YI_T_IHOI/I nNpoMBIBKU (pacxon Boawl 30 m1/(c'™Mm ) pacxopn Bo3ayxa
10-12 n/(cm ) Bpems 06paboTku 15-20 MuH).

[lpu Oe3peareHTHOM (UIBTPOBAHUK Ha II€HOIIOJIMCTUPOIBHBIX
¢punpTpax cKopocTh GUIBTPOBaHUS CIeOyeT MPUHUMATh B IIperenax
1-30 m/4, adpdekT ocBeTnernus 90-60 %.

[Tocre oTcTaMBaHUS ITOBEPXHOCTHHIM CTOK MOXKET HOOUYHUINATLCS Ha
(rmoTanlMOHHBEIX yCTaHOBKAaX, IIpefdHa3HAa4YeHHBIX [MOJII COBMECTHOM
OYHCTKU OOXKOEBBHIX M CTOYHBLIX BOA. B 3TUX ClydasXx NPUMEHSIOTCS
IIPEUMYIIECTBEHHO YCTAaHOBKM HaIlOpHOU ¢rnoTauuu. Prorainmio
IIPOBOMAST, KaK MPaBUJIO, C PELUPKYISIINEN CTOYHBIX BOJ U peareHTHOM
oOpaboTkoi. Pacxon pelupKyIsIIMOHHON BOOLI COCTaBJIsAeT OKOJio 50
% pacxofa OUYHUIIIEHHOMN BOAKl. B KauecTBe KoaryiasHTa PEKOMEHOYeTCs
MIPUMEHSTh CEPHO-KHUCJIBIN amioMuHuu npu pgo3e 50-100 mr/m B
repecyeTe Ha Oe3BOOHBIM NOPOOYKT. HackiieHue BOALI BO3OYXOM
OCYIIECTBJIIETCS B HAIOPHBIX 0OakKaX, pacCYUTAHHBIX BO BpeMs
nmpebpiBauus 1-2 MuH npu maBnenuu 0,4-0,5 MIIa (4-5 atm). PacueTHoe
BpeMsi ITpeOrIBaHUSI BOALI BO (pJIOTATOPE-OTCTOMHUKE IIPUHUMAETCS B
npepgenax 20-30 muH. [I51s9 yganeHHsa ocajkKa C OHHUIA ¢ioTaTopa B
KaMepy I ocagka U o00Opa3ylolleicss Ha ITOBEPXHOCTU QroTaTopa
IIeHbl B II€HOCOOPHBIM JIOTOK IIpeyCcMaTpUBAIOTCAd CKpPeOKOBHIE
MeXaHU3Mbl (KejlaTelIbHO C OTOEeNbHBIMM IpuBogamMu). Ocamok u
HedTelmamM, 00pa3yIomInica IIPU pa3pylIeHUU ITeHbI, HallpaBJISIOTCSI
B IIIJTaMOHAKOITUTEJIb U ITepepabdaThIBalOTCS IO cXxeMe, IPUHUMaeMOM B
TEXHOJIOTUH OUYUCTKU HedTecomepzKalIuxX ITPOU3BOACTBEHHBIX CTOYHBIX
BOM B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH.

B oTmenpHBIX Ciy4dasX O YaCTUYHOUM MeXaHUYECKOU OYUCTKH
IIOBEPXHOCTHOTO CTOKa MOTYT IIPUMEHSATHCS IIPOTOYHBIE OTCTOMHUKM.
PacueT OTCTOMHUKOB HaOlexXuT npousBoauTth mo CHull 2.04.03-85 1o
KUHETHUKEe BHIIIAQJEeHUS B3BEIIEHHBIX BeNIeCcTB M3 HOOXOEBBIX BOI C
ydeToM HeoOxogumoro 3(dpderTa ocBeTneHUs. [[aHHBIE IO KMHETUKE
BHIIaJIcHUSI B3BEILIEHHBIX BEIIECTB M3 MOOXKOEBOrO CTOKa ClenyeTr
OIIpenensTh 9KCIIEePUMEHTAJIbHO. B ciydae OTCYTCTBUS
9KCIePUMEHTAJIbHLIX TaHHBIX OJISI OPUEHTUPOBOUYHBIX PACYE€TOB MOXKHO
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IIPUHUMATh CJIeOYIOIIIKue 3Ha4YeHUsd FHJIpaBHquCKOfI KPYITHOCTH
YaCTHUI] B3BECH [JISI BBICOTHI 30HBI OTCTAUBAHUSA 2 M:

9, %...... 50 60 70
Uop, mM/cC. . . 0,62 0,32 0,12

[ToBeimenue 3¢pPeKTUBHOCTM pPabOThl OTCTOMHUKOB OCTUTAETCS
IIyTEM IpeaBapUTENbHOM 00Pab0TKM CTOUHBIX BOJ KOAryIsTHTaMU.

9bderT ocBernenuss 94-95 % wMoxkeT OBITb [OOCTUTHYT IIPU
IIPUMEHEHUN B KadeCTBe KOaryJigsHTa CEPHO-KHUCJIOTO aJIIOMUHUS.
KoppekTupoBka ImokazaTesis pH mpu sToM He TpeOyeTcs, eciu ero
3HaYeHHe B HCXOOHOMW BOOe HaAXOOUTCA B IIpenenax 6-8.
PekoMmeHnyemas mo3a KoaryinsgHTa-50 Mr/in B nepecdete Ha Al2(SO4)3.
I[lo3a KoarymsiHTa MOXKeT OBITb CHUXXeHa Ha 10-20 Mr/m B ciydae
OOTIOJTHUTEIFHOTO BBEIEHUS B BOAYy (PJIOKYISIHTOB B KonudecTtBe 0,5- 2
MT/11.

3HauuTenbHBIM 3PderT ocBeTneHus (94-99 %) mocturaeTrcs mIpu
CaMOCTOSITEIPHOM IIPUMEHEHUU KaTUOHHBLIX IIOIUIIEKTPOIUTOB U
nnonuakpuilaMuga. PekomeHnoyemas mo3a - 1-3 Mr/m B mepecyeTe Ha
OCHOBHOE BEIIECTBO.

PacueTHyI0 CKOpPOCThH OcCaxkpeHus B3Beceu Up, IpU OTCTauBaHUU
IIOBEPXHOCTHOTO CTOKa, 00paboTaHHOTO KoaryasHTaMH, CIeOyeT
npuHuMaTth B Ipegenax 0,5-0,6 MM/c, CpeOHIOIO KOHIIEHTPAIUIO
TBepaou a3kl B yIJIOTHEHHOM ocagke - 150 Kr/M3.
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