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MeToanuyeckoe nocobue
ABTOHOMHaA KaHanun3sauma «Rostok»




[laHHOe MeToaMueckoe Nocobme pa3paboTaHo B LOMOSTHEHVE K 06yyatoLier nporpamme, 1
HECEeT CrPaBoUHYIO GYHKLMIO O3HAKOMIIEHUSA C OCHOBaMM Nof6opa, MPUHLUMMOB AENCTBUA U

OT/INYUTESIbHBIX 0COGEHHOCTEV aBTOHOMHOW KaHanm3aumu cepum «Rostok».

Bce BOMpocChl 1 4ONONHEHUsA, KOTOPble Bbl XOTeNW Obl YBMAETb B CIEAYOWMX pefakuuax

nocobus, HanpasnAanTe no agpecy: info@pro-rostok.com

CopepxaHue
1. BBepgeHne 3
2. Centnk 4
2.1. YcTponcTBo 1 NpuvHLMN paboTbi. 4
2.2. PacyeT o6bema 5
3. Cuctembl «Rostok» 5
3.1. HomeHknatypa cuctem «Rostok» Nporn3BoAcTBa KOMMAHNM «IKOMTPOMY ..eeevuvecrvvvveeannncnns 5
3.2. Cuctembl AOOYNCTKY A1A CENTUKOB cepun «Rostok» 7
3.3. KOHCTPYKTMBHbIE OCOGEHHOCTU CeNTHKOB «Rostok» 8
3.3.1. OCO6eHHOCTY ABUKEHMA CTOKa B cenTumke «Rostok» 8
3.3.2. Kopnyc 8
3.3.3.Tacutenb noToka 12
3.3.4. TOHKOCNONHbIN Nepenns 13
4. Cxembl MOHTaxa cenTnkos «Rostok» 1 crctem foouncTkm 14
5. Buodunbtp Mntoc 19
6. [lononHuTtenbHoe obopynoBaHve 22
7.Cnucok nutepatypbl 23
Heobxoavmble faHHbIE A1 KOPPEKTHOTo noAbopa CenTrka v CUCTEM AOOUNCTKN
(MpunoxeHne No1) 10

'} SeptikMarket.ru



1. BBegeHne

CenTuK, KaK 3/1eMeHT JIOKaIbHOrO OUYMCTHOTO COOPYXKEHUS, NPefHa3HAUYEHHbIN Ana nep-
BMYHOTO OTCTaMBaHUA KaHanM3aLMOHHbIX CTOUHbIX BOA, U3BECTEH U MCMOMb3yeTcA JOCTa-
TOYHO faBHO. Ho TONbKO B MocC/eAHee fecATUNeTMe NPOU3OLLEN HacTOAWMIA 6yM Ha oTe-
UECTBEHHOM PbIHKE, B OCHOBHOM CBA3aHHbIV C MOABAEHMEM GONbLIOrO YMCAA KOMMAHWI
3aHVIMAIOLMXCA NPOV3BOACTBOM V3AENUIA U3 NNACTMKA, YTO NO3BOMAET HaNaANTb U3roToB-
NeHre OTHOCUTENBHO AeLleBblX eMKOCTER B MPOMbILIEHHbIX MacluTabax. i3HauanbHo nna-
CTVKOBbIE CENTUKM NPeACTaBnAnn coboi aHanorv *ene3obeToHHbIX UKW KUPMUYHbIX COOpY-
KEHWI, peKOMeHA0BaHHbIX HOPMATUBHOW AOKYMEHTALMEN eLle B COBETCKOE BPEMs, OfHAKO
1o Mepe pocTa KOHKYPeHLW CpeAmn NPOV3BOAUTENEN N MPUXOAOM 3apyOeXHbIX MPOAYKTOB,
Hayvanacb «<MapKeTUHroBas roHka». PaspaboTuunku, 4ob6aBNAA TOT WAN UHOM SNEMEHT B Npo-
AYKLMIO, I Ha3blBasA €ro KakuM-H1OYfb HayYHbIM TEPMUHOM, MbITAOTCA NPUBEYb Kak MOXHO
60orblue NoKynaTenel, NPy 3TOM B 60NbLINHCTBE CBOEM 0CO60 He 3ayMbIBasiCb, KaK 3TU yCo-

BEpLUEHCTBOBaHUA ByayT paboTaTb, 1 HY>KHbI /I OHU BOOOLLE.

Yem e KomnaHua «IKollpom» 1 Haw cenTuk «Rostok» NpMHLMNMaNbHO OTINYaeTcA OT

apyrux?

Bo-nepBbix, OTHOLIEHVEM K iefTy, B KOMaHZe KOMMaHum cobpanicb npodpeccruoHanbl B 06-
NACTV OUMCTKM CTOYHBIX BOA, KOTOPbIE 3aHNMAIOTCA HEMOCPEACTBEHHO Pa3paboTKON OUNCT-
HbIX COOPYKEHWIA, @ He criocobamu peanusauumn nnactmka. MpodeccroHanam coTpyaHUKOB
MPOSABIIAETCA HE TONbKO B JOCKOHANIbHOM 3HAHNM BCEX TEXHUYECKUX BOMPOCOB, HO 1 B YeCT-

HOCTU nepep noTeHUanbHbIM KITMEHTOM.

BO-BTOprX, noboe TexHonormyeckoe peLweHne Mmbl MoXemMm 060CHOBaTb He TOJIbKO Kpa-
CBbIMU C/IOBaMW, HO N TEOPETUYECKNMU, PaCHETHBIMU U SKCNEPUMEHTAJIbHbIMU LaHHbIMW.
Ka)Kp,bIIZ 3J1IEMEHT CenTMKa NPOCUHNTbIBANCA, MoAennpoBasica Ha MNKn Mn3y4anca Ha cneynanb-

HO CO3[aHHOW dKCMepUMEHTaNbHOM yCTaHOBKe.

B-TpeTbux, B centuke «Rostok» He NCnonb3yoTcA MHHOBALMOHHbIE B MPAMOM CMbIC/1e 3TO-
ro C/loBa TEXHOMOIUW, BCE OHY YXKe AaBHO anpobrpoBaHbl Ha GOMbLLNX COOPYXKEHWAX UK B
Apyrux 0651acTax TeXHUKM. [TPOCTO Mbl aKKyMynMpOoBanv 3Tvi UAEN B €AVHYIO Manyto YCTaHOB-
Ky, ANA NoBblleHNA 3GPEKTUBHOCTY OUNCTKM N CPOKa CITY>KObl CAMOro CENTUKA 1 NoC/efyto-

LWNX CNCTEM AOOUYUCTKN CTOKOB.

B-ueTBepTbIX, LLleHOBaA NOAUTMKA KOMNaHUN. CTOMMOCTb CenTuKa «Rostok» consmepmma
C LeHaMN Ha aHanorn4vHble COOPY>KEeHUA TOrO Xe obbema, NPy 3TOM 3a Te Ke AeHbIN KNNeHT

nonyyaet BbICOKOTEXHOJIOTMYHDBIN CENTUK C MUHUMANbHBIM KONIMYECTBOM JINLLHNX HETaJ'IePI.

B-naTbIX - rapaHTVA. Mbl ceivm 3a KaxkabIM Mosib3oBaTesieM centuka «Rostok» 1 onepa-

TUBHO pellaeM BCe BOMPOChI, CBA3aHHbIE C MOHTa»KOM, nn6éo ero 3KcnnyaTaume|7|.

W B-wecTbIxX - pa3BuTre. Mbl He OCTaHaBNMBaeMCA Ha MecTe ” pa60TaeM He TONbKO Hapgj

coBepLleHCTBOBaHMEM CeNTUKa «Rostok», HO 1 Hap pa3pa60TKO|7| HOBbIX CNCTEM OOYNCTKN.
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2. CenTuk
2.1. YcTpoiicTBO 1 NPpUHLUMN PaboTbl.

CenTuK - 3TO 3MIEMEHT JIOKANIbHOIO OYNCTHOrO COopyXxeHuns, I'Ipe,qHa3HaHEHHbII7I anAa c6o-
pawn npenBapMTeanon OUUNCTKM XO3ANCTBEHHO-ObITOBbIX CTOUHbIX BOA OT MHAUBUAYaNbHbIX
KUnbixX OMOB, 06BbEKTOB ManNo3TaXkHOM 3aCTpOIZKVI, KOTTe,q)KeVI npun oTCyTCTBUN LEeHTPalb-
HOW CUCTEMbI KaHannsayunn. CEI'ITVIK, KaK TaKOBOIZ, He ABMAeTCA 3aKOHYE€HHbIM OYUCTHbIM
COOpPYXEHNEM 1 MPUMEHAETCA COrMacHO AeNCTBYIOWMM HOPMaM 1 NpasusiaM, COBMECTHO C

cYCTeMaMU MOYBEHHOW WU MHOW [OOYNCTKMN.

BbiroBbie

SEOR OcBeTnEHHbIE

A, B, C— Kamepbl B KOTOPbIX MOJ 4ENCTBMEM CUSIbl TAXKECTU NMPOVCXOAUT OCBETIEHNE NOCTY-
NVBLUMX CTOKOB B CEMTUK C NociefytoLeit aHaspobHbIM COpakMBaHVEM BbINaBLIMX B OCAA0OK
opraHnyeckmx sewects. KonmyecTso 1 NpPoLeHTHOE COOTHOLLEHNME Mo 06beMy Kamep perna-
MeHTMpyeTcA nyHKTamm 6.80-6.81 CHulM 2.04.03-85. B 3aBMCMMOCTM OT pacxofa CTOYHbIX BOA
cnepyeT NPUMEHATb OAHOKaMePHbIe CENTUKY - NPW PAcXoAe CTOUHbIX BOA A0 1 M3/cyT, AByX-
KamepHbile - 1o 10 1 TpexkamepHbie - cabilwe 10 m3/cyT. O6bem nepBoit Kamepbl ciegyeT npu-
HVMaTb: B AByXKaMepHbIX cenTukax - 0,75, B TpexkamepHbix - 0,5 pacyeTHoro obbema. Mpu

5TOM 06bEM BTOPOW 1 TPETbEN Kamep HafANeXMUT NPUHMMaTH o 0,25 pacyeTHOro o6bema.

E F- pr60|'|p030,|]bl, yepes KOoTopble oCyecTBNAeTCA nogada U OTBOA CTOYHbIX BOfA, a

TaKXe eCTeCTBEHHAA BEHTUNALNA COOPYKeHUA.

G - Tpy6onpoBoabl (rOpfoBUHbBI), MPeAHa3HauYeHHbIe A OTKAUuKM OcafKa M3 cenTuka 1

npv HEOOXOAVMOCTM TEXHNUYECKOTO 0OCNY>KMBaHWS COOPYKEHMS.

2.2.Pacuer o6bema
Dopmyrna NosHOro pacyeTHoro obbema cenTuka (no nyHKTy 6.79 CHul 2.04.03-85):

V=3ngq, rge
3 - KO3pdULMEHT, yunTbIBalOWMI HEOOXOANMOE BPEMA HAaXOXAEHUA CTOKA B CenTuKe —

TpoOe CyTOK;
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N — KOJIMYeCTBO Nosib3oBaTenei;

q- Cpe,ElHECyTOLIHbIl;I pacxon CTOYHbIX BOA OT O4HOr0 noJsib3oBatenaA, AnAa npoCcToTbl pacye-

Ta npuHnmaetca 200 n/cyT.

PacueTHblll 06beM cenTrika NPUHUMAIOT NCXOAA U3 YCSIOBMA OTKAYKM OCajika He MeHee of-
HOro pasa B rog. [pu cpeaHe3nMmHen TemnepaTtype CTOUHbIX Bof Bbilwe 10 °C nnn npy Hopme
BOAOOTBefeHNA cBbile 150 NI/CyT. Ha OJHOTO XWTENA MOJIHbIA PacyeTHbI 06bem cenTrKa
fonyckaeTca ymeHbluatb Ha 15-20 %.

CpefiHeCcyTOuHbI pacxof B CllyyYae HeomnpeAeneHHOro KoimyecTsa nosib3oarteneil MoxX-

HO paccymTaTb Ha OCHOBE AiaHHbIX Mo MpunoxeHnto 2 CHulM 2.04.01-85.

PACXOAbl BOAbl U CTOKOB CAHUTAPHbIMU NPUBOPAMU

CaHuTapHble npn6opbi Pacxop cToKoB oT npu6opa, n/cek.
YMbIBanbHWK CO cMecuTenem 0,15

Molika co cmecuTenem 0,6

BaHHa co cmecuTenem 0,8

[yweBas KabuHa ¢ rny6oK1M ayLieBbiM NOAA0HOM 1 cve- | 0,6
cutenem

YHUTa3 CO CMbIBHbIM 6auKoM 1,6

3. Cucrembli «Rostok»
3.1. HomeHknatypa cucrem «Rostok» nponssogcTea kKomnaHum «3kolpom»
CI'IeLWIaﬂI/ICTaMI/I KOMMaHun «3KO|-|p0M» pa3pa60TaHb| O4YNCTHbIE COOPYXEeHUA, yaoBNeT-
BopAwwmne nobble I'IOTpGGHOCTI/I 1 COOTBETCTBYKWOUWME AaXe CaMblM CKPOMHbIM BO3MOXHO-
cTAM noTpebuTens.
ABTOHOMHbIe OUUCTHbIE coopyKeHus «Rostok» 1 cuctembl gooumnctkn «Rostok» npownm

BCe HEOGXO,D,I/IMbIe NCNbiTaHNA N UMEIOT BCE COOTBETCTBYOLWLME CepTM¢MKaTbI.

CenTuk «Rostok» Muumn

TexHnueckne XapaKTepucTtukmn

Kon-Bo noctosaHHbIX Nonb3oBartenen 1-2
MpounseoauTenbHOCTL, M3/CyTKM 0.3
06bem, n 1000
Fa6aputbi(BxLLUxA), mm 1760x1100x1280
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CenTtuk «Rostok» [lauHbiii

TexHUYeCKMe XapaKTepnCcTuKn

CenTuk «Rostok» 3aropogHbiii

CentuK «Rostok» KoTTemKHbil

o

Kon-Bo noctosaHHbIX Nnonb3oBartenen 2-3
MpounssoauTenbHOCTb, M3/CyTKM 0.45
0O6bem, n 1500
Fa6aputbi(BxLLUxA), mm 1840x1115x1680
TexHNYecKne xapakTepucTukn
Kon-Bo noctosaHHbIX Nnonb3oBartenen 4-5
MpounssoauTenbHOCTb, M3/cyTKM 0.88
0O6bem, n 2400
Fa6aputbi(BxLLUxA), mm 2000x1305x2220
TexHn4ecKne xapakTepnucTnkn
Kon-Bo nocToAHHbIX Nonb3oBateneii 5-6
MpounzsoauTenbHOCTb, M3/cyTKM 1.15
O6bem, n 3000
Fa6aputbi(BxLLUxA), mm 2090x1440x2360

3.2. Cuctembl JOOUMNCTKM ANA cenTuKoB cepum «Rostok»

[lpeHaXKHblil TOHHeNb
dNemMeHT CMCTEMbI MOYBEHHON AOOYMCTKY, NPeAHa3HaYeHHbIR 4

OTBOAA CTOYHbIX BOA B TPYHT.

Mnowagab nornoweHuns: 1,5 m?2
MpounssoantenbHocTb: 120 n/cyT.
Fa6apuTbi (BxLLUx/): 410x840x1800

YcnoBuA ycTaHOBKM

YpoBeHb FPYHTOBbIX BOA: OT 1,5 M. 1 rny6xe

Tun rpyHTa: necok, cynecb
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Buodunbrp
[epmeTnyHaa eMKOCTb C 610N0rMYecKy aKTUBHOW 1

VNHEPTHOW 3arpy3Komn. Bion

Fa6apuTbi (BxLx/): 1000x725x1500

MpoussoantenbHocTb: 300 n/cyT.
YcnoBusa ycTaHOBKM
YpoBeHb FPYHTOBbIX BOA: /106011

Tun rpyHTa: no6on

Buixog

Buopunbrp «Rostok» nnroc

MpenHasHayeH AnAa [OOYNCTKU MpoLefLmnX ocBeTne-

HUe B CENTMKE XO3ANCTBEHHO-ObITOBbIX CTOUYHbIX BOA
[0 KOHLIEHTpaLWi, JOMYCTUMbIX AJif OTBeLeHUs B Ape- Besiriiigii
HaXKHble KaHaBbl 1 1CMO/b30BaHVA A5 MOMVBa 3eMeflb
npefoCTaBNeHHbIX ANA BeAeHVA IMYHOTO NogCOOHOro

X03ANCTBa.

MpounssoanTenbHocTb: 40 500 n/cyT
Fa6apuTbi (BxLUxA): 1840x1700x1120
Ycnosua ycTaHOBKM

YpoBeHb FPYHTOBbIX BOA: 110601

Tuin rpyHTa: nio6on

Konopgeu ¢punbrpayun

[inAa ocyliecTBNeHNA JOOUUCTKN B MecYaHblX rpyHTax
CTOUHbIX BOJ, OTBOAMMbIX M3 cenTtuka «Rostok», peko-
MeHAYEeTCA MPUMEHATb CrneyuanbHO paspaboTaHHbI
dunbTpyowmnin Konogew,

Fa6apurbi (BxLLx/): 1580x900x900

Ycnoeua yctaHOBKM

YpoBeHb rPyHTOBbIX BOA: ~ OT 3 M. 1 ry6xe

Twun rpyHTa: necok, cynecb
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3.3. KoHcTpyKTUBHbIE 0c06eHHOCTU cenTuKoB «Rostok»

3.3.1. Oco6eHHOCTM ABMMKEHNA CTOKa B cenTuke «Rostok»

Bruixog
Bxon

Kamepa 3

NauskeHue cToka

lacutens NOTOKa

TOHKOCNOMHBIA
nepenvs Kamepa 1

CuHTeTMYeCKan
3arpyaka

Kamepa 2

3.3.2. Kopnyc
®opma Kopnyca «Rostok» nogobpaHa Takm 06pa3om, UTo 6bl COBMECTUTB B cebe [1Ba Bax-
HeNLWNnX CBOMCTBA: Hanbonbluee conpoTuBneHmne Harpyskam oT rpyHTa 1 Hanbonbliee 3Have-

HMe Chnibl CONPOTUBIIEHNA CENTUKA ABUKEHUIO NOA NeNCTBUEM BHELLHNX ¢aKTOPOB.

[ina onpepeneHna onTManbHOW GOPMbl MO COMPOTUBEHMIO Harpy3kaM Haliu cnevma-
NNCTbI MPOBOAUAN MOAENNPOBAHNE Pa3NNYHbIX BO3MOXHbIX BapUAHTOB B YHUBEPCabHO
NpOrpamMMHOI CrCTeMe KOHeYHO-3N1eMeHTHoro aHanmsa ANSYS. lMonyyeHHble pesynbraTbl
y6eanTenbHO MOKasblBalOT MPerMyLLecTBO LUAMHAPUYECKOrO Kopryca Haj Kybuuyecknm
(M1 NoAO6HBIM) faxe C yHeTOM Hanuuma pedep »KeCTKOCTU NPV PaBHbIX NCXOAHbIX Napame-

Tpax: BeC U TOJILLMHA CTEHOK.

A NS sidgeey - B WA 5 e "J\

[edopmauma nyctoro Kopryca, Npu ycnosum ero 3arny6nenns Ha 1,7 m (Mo ropnosuHy)
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[edpopmaLma 3anoHeHHOro BOAON Kopnyca, Npy YCIoBuy ero 3arny6neHusa Ha 1,7 M (Mo ropnoBuHy)

[aHHble npuBeaeHbl Npun ycnosumn ognHakKoBOro seca emMKoCTel - 75 Kr, 4To COOTBETCTBY-

eT cpefHen TonwwmHe cTeHkr 10 mm.

[inA onpepeneHya onTUManbHOM GOPMbI MO 3HAYEHMIO CUMbI COMPOTUBEHNA ABUMXKEHNIO
cenTrKa B rpyHTe MprMeHANach cnepylolan MeToauka. PaccmaTprBanich Tpu BapuaHTa —
WwapoobpasHan, Kybruueckas u uunmHapuyeckas ¢opmbl. OCHOBHbIM KpUTEPVIEM ONpeaene-
HWA HaUMyJLWero BapuaHTa NpWHATa Cuna ConpoTMBEHNUSA CPeabl (MOYBbI) MPY ABVXKEHWN

cenTunka nojg ﬂeIhCTBI/IeM rMapoCcTaTnyeCcKnx, rpaBUTaLMOHHDBIX NITU NHDBIX CUJT.

Cuna conpoTUBNEeHNA cpefibl ABUXKYLLEMYCA B HEI TeNTy MOXeT ObiTb Bbipa)keHa ypaBHEHN-

€M 3aKOHa conpoTmBIieHNA:

2

R =¢&S p(; ,roe

& — K0abdMLKEHT conpoTNBNEHNA cpeabl;

S - nnowagb npoekuymnn Tena Ha NAOCKOCTb, NepneHANKYNAPHYO HanpaBieHUIO ero ABu-

KeHua, M2;
p — MIOTHOCTb Cpefpbl, Kr/m3;

@ — CKOPOCTb M/CeK.
pw’

AnA Bcex Tpex GOPM YaCTb ypaBHEHWA ~—,— ABNACTCA NOCTOAHHOI NP ONYCKe, YTO Ha

HUX AeNCTBYET OLHW 1 Te >Ke CUJbl, TAKUM 06Pa30oM CrpaBefiMBO PaBEHCTBO:
R, — R, — R,
flsl EZ SZ 5353
C yyeTom paBeHCTBa 06bemMa CenTUKOB PasHbIX GOPM NPUHUMAETCS:

NER TN

KoapduureHT conpotuenenns (§) Asnaetca pyHKUMeN KpuTepmsa Re n paktopa popmbl O:

§&=f(Re,®),rne
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Fu - noeepxHoCTb Wwapa, MMetoLLero To xe 06bem, YTo 1 PaccMaTprBaEMOoe TESO NOBepPX-
nnnaap=0,69. Koapdrunent

conpoTmeneHnA onpeaenAeTca no I'pa(I)VIKy 3aBNCMMOCTN KOBd)(bVILl,VIeHTa conpoTtmneneHnAa

HocTbto F. 3HaueHne dakTtopa popmbr: @, =1, @,5=0,806, d

cpeapl ot Re 1 paktopa popmbi (chepnuHoCTI) YaCTULL: §yap=T, §y6=7, Sipnunnp=10, NPM
Re=102. Mpu ymeHblUeHMN 3HaueHnsA Re pa3Hmua mexay € pa3nuuHbix Gopm yBenmymsaeT-
€A Ha NOPAJOK.
Takrm o6pa3om, paBeHCTBO NPVHMMAET BUA:

R_R,_Ry

1 7 10
OTKyzia MOXKHO CAenaTb BbIBOJ, YTO CUJla COMPOTUBIIEHNA NPU BUMKEHME Lapoo6pasHO-

ro cenTuKa B NoYBe B CEMb Pa3 MeHblle Yemy Ky6|/|‘-IeCKOFO N B 0eCATb pa3 MeHblle Yemy

LWIMHAPUYECKOTO.

R 100

mWap
| HyH
—a | = UnnuHap

-

=2
40 5

¥ —
10 20 30

AR

__\_'__—v——_
60 70 e
80 gp 100
Bpema, %
Ha ocHoBaHue BbllenpeacTaBeHHbIX PacyeToB N pe3ynbTaToB MoAennpoBaHuAa LUInH-
Apwvyeckan ¢0pMa ABNAETCA Hanbonee onTUMasnbHOM anAa nOA3eMHO|‘;1 eMKOCTU, B T.4. CcenTun-

Ka, Mo BCeM napameTpam: CONPOTVBIEHNA Harpy3Kkam 1 IBUXKEHUIO B FPYHTe.

3.3.3. lacutenb noToKa

CI'IeLl,VIaHbHaﬂ KOHCTPYKUMA BMYCKHOIo pr60I'IpOBOJJ,a CI'IOCOﬁCTByET nporHospyemomy
ABUXEHUIO B3BELEHHbIX BELWEeCTB B NMOCTYNarWmMX CTOKax, YTO CHMXaeT cTeneHb B3My4nBa-
HWA OCafKa M KONM4YeCcTBO NonaBLnx B3Becel B cnegylouime Kamepbl. ,ElaHHoe TexHonoru-
yecKkoe pelleHne No3BonAeT CHU3UTb KOHUEHTPaUWUIoO B3BELWEHHbIX BeWwecTB Ha BbIxoae 13

COOPYXEHNA 1 yyyllaeT O4nCTKY Ha 20%, UTO B CBOIO oyepe/b NO3BONAET NPOAINTb CPOK

3KCMyaTaLmy Nocneayowmnx CMcTem noYBeHHOM JOOUNCTKN.




Ha n3obpaxeHunax npefcTaBieHbl pe3ynbTaTbl FIMAPOAVHAMNYECKOTO MOAENVPOBAHNA B
nporpammHom komnnekce CATP SolidWorks Flow Simulation. Mo gaHHbIM MOAensm MOXHO
cfienaTb BblIBOJ, UTO BO3JIOXKEHHbIE Ha racuTesib MoToka GyHKLMM NPOrHO3MPYyeMOoro Harpas-

JNIeHNA B3BELLIEHHbIX BelWeCTB N YMeHbLUeHNA CTeNneHn B3MyUMBaHNA OCadKa BbIMOJIHEHbI.

3.3.4. ToHKOCNOlIHbI Nepenus

TOHKOCNONHOE OCaXAEHNEe [JOCTaTOYHO U3BECTHDIV U LUMPOKOMPUMEHNMBIN CNOCob oc-
BET/IEHWA CTOYHbIX BOJ, KOTOPbIN MO3BONAET UHTEHCUPULMPOBATb MPOLIECChl OCaXAeHUA
B3BeLUEHHbIX BelecTB U Ha 25 - 30 % noBbICUTb 3GPEKTUBHOCTb OUNCTKN CTOKa. K npenmy-
L|ecTBaM Takoro cnocoba criefyet OTHeCTH TakxKe YCTONUMBOCTb PaboTbl MPU 3HAUUTENIbHBIX
KonebaHUAX pacxopda 1 KOHLeHTpauuii 3arpasHeHmnin. B centrkax «Rostok» peanvsoBaH ne-
penvB 13 NepBoi Kamepbl BO BTOPYIO MO HaKJIOHHbIM Tpyb6aMm, AMaMeTp KOTOPbIX HE MO3BO-
nAeT B3BeLUeHHbIM BeLLeCTBaM ONpefeneHHOoro pasmepa 1 ruapaBanyeckoil KpynHoCTM Npo-
XOAUTb Yepes MoAysb, AAHHOE TEXHONOrMYecKoe pelleHrie COBMECTHO C racTenem notoka
CHIPKAEeT KOHLIEHTpaLMIo B3Becel Ha Bbixofle U3 cenTrka Ao 90% v yBENMUMBaAET CPOK CIy»K-
6bl COOPYXKEHUI MOYBEHHOWN JOOUMUCTKM, B TPM pas3a Mo CPaBHEHWIO C 0ObIYHbIM CENTUKOM

(cm. rpadmk).

+ P

Ha n3o06pakeHuax npepcTaBneHbl pesynbrathl rMAPOAVHAMUYECKOTO MOAENVIPOBAHNS B
nporpammHom komnnekce CAMP SolidWorks Flow Simulation. PesynbTaTbl pacueToB u nccre-
[OBaHMI NMOKa3blBatoT, YTO YacTMLbl AnameTpom 6onee 0,1 MM He CMOTYT MOMacTb B Kamepy

2 centuka «Rostok».

Cpok cny»k6bl (3annnMBaHNA) CUCTEM BOOUNCTKM:
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2 CTeneHs DUMCTKH CTOKOB B CENTHKE
1 + T + >

60% 70% (100mr/nuTp)  80% (66mMrfauTp)  90% (33mr/nuTp)
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4, Cxembl MOHTaXa cenTuKoB «Rostok» n cucrtem goouncrkm.
Centuku «Rostok» MuHu, [lauHbiii, 3aropoaHbiii, KoTTemKHbIl

Mepen ocywlecTBNEHNEM YCTaHOBKM (MOHTa)ka) CenTrka Heobxofumo BbibpaTb MeCTo
YCTaHOBKM COrNacHo reonormyeckum nccnegosanHmam, CHull 2.04.01-85, CHull 2.04.03-85,
CHwIM 30-02-97, CanluH 2.1.5.980-00 1 npounx COOTBETCTBYIOLWMX AENCTBYIOLNX HOPMATUB-

HO-MPaBoBbIX akToB PO.

Mpu MmoHTaxe cenTuka «Rostok» HEO6XOANMO BbINOAHWUTL MEPONPUATUS A1A BEHTUNALMNN
cmcTembl, npeaycMoTpeHrHble N.17.18. CHulM 2.04.01-85 «BHYTpeHHWUI BOAONPOBOA U KaHanu-
3aums 3gaHuin». OTBOA BO3Ayxa JOMKeH obecrneunBaTbCA Yepe3 BEHTUIMPYEMYIO NOoABOAA-
Lyto KaHanm3auuio (baHoBbIN cTOsAK). DaHOBbIN CTOAK KaHaNM3auuy JOMKeH ObITb BbiBefEeH
HenocpefCcTBEHHO Ha KpblLly 3[aHNA, Ha BbICOTY He MeHee 300 Mmm. He gonyckaeTca coBme-
LEeHMA LWAXT KaHaNM3aLMOHHOMO U BEHTUNALMOHHOIO CTOAKa.

Mepepn moHTaxom centuka «Rostok» HeobxoaMMo onpefennTbCA C MECTOM ANA YCTaHOBKN:
. oTpoma-5m;

«  OT rpaHULIbl NPOE3Xen YacTu JOPOrv 1 MecTa NapKoBKM aBTOTPaHCNopTa — 5 M;
+  OT CTOYHMKA NUTbEBOrO BOJOCHAOXKeHMA — 50 m;
« OTjepeBbeB -3 M.

Tak e nepef MOHTaXXOM CenTrKa HEOOXOAUMO NPUKIEUTb OAHOCTOPOHHIOW MoMMep-
HO-OUTYMHYIO NIEHTY Ha MEeCTO CTblKa KOpMyca ¥ BCTaBKM CEMNTUKA, NpefBapuTenbHoO obpa-
60TaB ero 06e3XxmprBaloLWMM pactBoputenem. [lonroe xpaHeHve CeNTUKa C NPUKIIeeHHOM
BHELLHEN SIEHTOW NOA NPAMbIMU COSTHEYHBIMUN JlyHamMy MOXKET Bbi3BaTb YaCTUUYHOE yXyALle-

HWe afre- 3VIOHHbIX CBONCTB mMaTepwnana.

1. MoaroToBKa KOT/IOBaHa N MOHTaX cenTuKa.

[ny6uHa MOHTaXa CenTrKa 3aBUCUT OT MyOVHbI 3aM0XKeHVA NofaBoAALLero Tpybonposo-
[1a, MECTHbIX HOPM MO ry6uHe MPOMEeP3aHUA rPYHTa UK onpefenaeTca NPoeKToM. B obwem
cJlyyae KOpryc YCTaHaBNMBAETCA Ha YMNIOTHEeHHbI TPYHT AHA KOTIOBaHa. [Ins 3Toro Ha fHe
KOT/IOBaHa yCTpamnBaeTCA necyaHas nopylka Bbicotorn 100 MM ¢ yTpamOOBKON. YKIIOH AHa
KOT/I0OBaHa JOMKeH ObITb He 6onee 10 MM Ha 1 M OT ropr3oHTa. Pasmep KoTnoBaHa onpepaens-
eTcA Ha OCHOBaHMM rabapuToB CenTMKa C yYeTOM necyaHol nogywkm 300 Mm no nepumeTpy

cenTunka.

Ecnu ypoBeHb rpyHTOBbIX BOA PAcnoNOXeH Bbllle YeM OTMETKa OCHOBaHWA YCTaHOBKY, TO
Heo6X0AVMO BbINOHUTb AKO- PEHWE CENTMKa, KOTOPOe MPOV3BOAUTCA CUHTETUYECKUM KaHa-
TOM (UNK 13 JPYrrX He THUIOWMUX MaTepranoB) K GOPAIPHBIM KaMHAM, YIIOKEHHbIM PAAOM
C CenTMKOM Ha AHO KoTnoBaHa. [ina centuka «Rostok» MuHm n JauHbll pekomeHayeTcs nc-
nosib- 30BaTb 2 6OPAPHbIX KaMHA (MO OfHOMY C KaXXAol CTOPOHbI), 06wum Becom 300 Kr.
[na Centuka «Rostok» 3aropofHbiin 1 KOoTTeaHbIl - 4 60PAIOPHBIX KaMHSA (MO ABa C KaxXomn
CTOPOHbI), 06LWMM Becom 600 Kr. [laHHble KaMHU CBA3bIBAIOTCA MEXAY COOOIN CUHTETUYECKM

KaHaToOM, MepeKnHYTbIM CBEPXY Yepes Kopnyc centrka. [JonycTMo B KadecTse AKOpsA WC-
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nonb3oBaTh Nobdble Apyrne usgenna ns 6eToHa COOTBETCTBYIOLErO Beca. [nA cBA3bIBaHUA

[BYX KaMHell peKoOMeHAYyeTCA NCMOoNb30BaTh KYCOK KaHaTa AJIMHoOM 12 M.

2. MoHTax Tpacchl Tpy6onposoaa.

TpaHLuea nof noABoAALLMI K CeNTUKY TPy6ONpPOBOA OT BbiMycKa 13 JOMa AeNaeTca C YKII0-
HOM 20 MM Ha 1M. B ciyyae He- [ocTaTouHOW ry6uHbI TpaHLLen (TPYy6onpoBoa AOMKEH MO-
[ONTU K cenTuKy «Rostok» Ha rmy6uHe 800 MMm), He PEKOMEHAYETCA YBENNUNBATL Pa3yKIIOH-
Ky TpaHLuew. MpaBuibHee Ha OfHOM U3 yYacTKOB TPACcChl MyCTUTb TPYOy NeprneHAnKyNapHO

BHW3 40 HY>KHOW rNMy6UHBI C MOMOLLbIO OTBOAOB Ha 900 (unu 2 otBoga no 450 ).

Ha fiHe TpaHLen AenaeTca BbipaBHMBaloOLWan NOACHINKa NECKOM ¢ yTpamboBKkoi. Moaso-
AAwmin Tpybonposog cobrpaeTca 13 NPonuAeHoBbIX TPY6 ANA HaPY»KHbIX PaboT AramMeTPOM
110 M. Tpy6bl COEAMHAIOTCA MeXay CO60I 1 C CENTUKOM MybTamm C Pe3MHOBBIMU YNIOTHUTE-

namu. OTBoAALan Tpyba OT cenTuKa yKnaabiBaeTcA C yKIOHOM He MeHee 10 MM Ha Tm.

3. YTenneHune Tpy6onpoBoaa 1 centuka.
B pervioHax ¢ npomep3aHnem rpyHTa Ha rny6uHy ao 0,8 M 1 rny6ke peKoMeHAyeTCa Bbl-
NOMHUTB YTEeMNeHne TPacchl NOABOAALLEro TpybonpoBoaa pykaBamm 13 BCMEHEHHOTO NOnu-

3TUNIeHa C BHYTpeHHUM ariameTpoM 110-114 MM. 11 TONLUHOWN CTEHKN MUHUMYM 8 MM.

Mpy NOCTOAHHOM NPOXMBaHMW Nob30BaTeNel B 3MMHee BpeMs roaa, JONONHUTENIbHOTO
yTENneHrsa camoro cenTuka He TpebyeTca. Eciv npepnonaraetca oTcyTCTBYE NOsib30BaTenei
B 3VIMHee BpeMs rofja Ha NpoTAXKeHUW 2 MmecALeB 1 6bonee, pekomeHayeTcA nepef obpaTHoON
3aCbINKOW CenTrKa yTenanTb BEPXHIO YacTb KOpryca 1 CTakaHa cenTumka «Rostok» nnutamm
3KCTPY3UOHHOrO neHononuctepona (MeHonnske unu aHanory) TonwmHon 50 mm. Mpw ycTa-
HOBKe CeNTMKa B PernoHax, ¢ ry- 6MHOIN npomep3aHus rpyHTa Ao 1,5 M 1 rny6xxe peKomeH-

[AYeTCA yTENNATb BEPXHIOK YaCTb CENTNKa B ob6s3atefibHOM nopAaake.

4. O6paTHas 3acbInKa TPaccbl U CUCTEMbI.
MogBogAwyo 1 OTBOAALLYI TPY6bl CHauana MpUCLINAOT NeCKOM BPYUHYIO, MOCTOSIHHO
KOHTPONMpPYs Yron yknoHa Tpy6. O6paTHas 3acbinka CrcTeMbl MPON3BOANTCA 6e3 NpumMeHe-

HUA CTpOI/ITeﬂbHOI7I TeXHUKN.

Mpn HU3KOM YPOBHE FPYHTOBbIX BOA 1 OTCYTCTBUM OCOObIX YKa3aHWii B MPOeKTe yCTaHOB-
K1 (MOHTaXa) cenTnka obpaTHan 3acbinka OCyLeCTBAAETCA NOCIONHO Neckom 6e3 KpymHbIX
BKOYeHU (He 6onee 10MM) C OAHOBPEMEHHbIM NOCTEMNEHHbIM 3aMNOfIHEHNEM CEMTHKA BO-
OV (pa3HrLa Mexay ypOBHEM 3acbIMKN 1 YPOBHEM BOAbI B CEMTVKE He JOSKHA NPeBblLLaTh

15cm). Kaxkabii cnoi 3acbinKu TwwaTesibHO yTPaMOoBbIBaeTCA 1 NPOSIMBAETCA BOAON.

Mpu BbICOKOM YPOBHE FPYHTOBbIX BOJ M MPOUMX CIIOXKHbIX MMAPOreosiornye- CKrx ycio-
BUAX 06paTHaA 3acbinka OCyLLeCTBAAETCA MOCIONHO LieMeHTHO-MecYaHon CMecbto (COOTHO-
LEeHWNe cofiepKaHA Necka K LleMeHTy 5:1) ¢ 0fHOBPEMEHHbIM MO- CTEMEHHBIM 3aMno/IHEHNEM
cenTuKa BOAON (pasHuLia Mexy YPOBHEM 3achiNKN 1 YPOBHEM BOfibl B CEMTUKE He AOSKHa
npesbiwaTtb 15cm). Kaxkabli C10i 3aCbINKy TLWaTeNbHO YTpaMboBbIBaeTCA U MPOINBAETCA BO-
pon. OTKauky Bofibl NPOV3BOANTL MOC/E MOHOMO 3aCTbIBaHNA LIeMEHTHO-MeCYaHo CMecu.
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OTKauKy BOAbl MPOU3BOAUTL JO YPOBHA OTBOAALLE TPYObI. [locnefoBaTeNIbHOCTb 3aMon-
HEHWA CENTMKA BOLO: NEePBOV 3anonHAeTCA GUNbTPOBasibHAsA Kamepa (Yepes TexHomnornye-

ckoe oTBepcTme N22), 3aTem NpremMHas Kamepa (Yepes TexHonornyeckoe otsepctre Ne1).

TexHonoruyeckoe TexHonoruyeckoe

[ peHa)XHbIll TOHHeNb

MATb WaroB Ans MOHTaXa OLHOrO APEHaXKHOTO TOHHEeNA:

—_

. BblkonaTb KOTI0BaH ¢ rabaputHbiMy pasmepamn 2,2x1,5x1,2 (OxBxLL);
. Ha gHo KoTnoBaHa 3acbinath webeHb BbiICoTon He meHee 0,3 m;

. YcTaHOBUTb ,El,peHa)KHbIVI TOHHEJ1Ib B KOTJIOBaH M NOAKJTIOYNTb €ro K CENTUKY;

A W N

. Ha Kaxpgblii nocneaHUin fApeHaKHbli TOHHENb CMOHTUPOBATb BEHTUIALMOHHBIN TPy6o-
npoBsof;

5. OcyLecTBUTb 06PATHYIO 3aCbINKy CUCTEMbI MECKOM.» Ha «OCyLLecTBUTb 06paTHYIO 3acbin-

KY CMCTeMbI LLleMeHTHO-MeCYaHol CMeCbio (C COOTHOLLEHNEM COAEeP>KaHNA Necka K LieMeH-

Ty 5:1)

PeKomeHnyemaﬂ cXeMa MOHTa>a

CenTuk «Rostok» Muum + 2 AT CenTuk «Rostok» flaunbiin + 4 AT
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CenTuk «Rostok» 3aropogHbiii + 6 AT CenTuk «Rostok» KotrepxHbiii + 8 AT

Buodunbtp

10 WaroB AN MOHTaXa OAHOro TopdaHoro rodunbtpa «Rostok»:

—_

. Onpenenmbca C MeCTOM MOHTa»a CUCTeMblI;

2. B 3aBncMmMoCTn OoT mogenu (I'IpOI/I3BO£I,I/ITeJ'IbHOCTI/I) CenTuKka 1 COOTBETCTBEHHO HEObXo-
OVMOTO KonnyecTsa 6510KoB 6|/|od>v|anpa, onpefennTbca Nno Yyeptexy Bbl6paHHOIh CXeMbl
noAKNYeEHNA C ra6ap|/|TaM|/| COOpPYXeHNA N KOTNoBaHa (pasmep KOTIOBaHa AOMKeEH ObITb

Ha 0,3 M 6osblLue B KaXKAYI0 13 CTOPOH B ANVIHY U WNPUHY);

3. B obuem cnyyae ansa centmka n 6ModunbTpa BblKanbiBae€TCsA OAWH KOTIIOBaH;

4. Mocne cbopKy cMCTeMbl 3aMoNHUTb 6110KM 6rodubTpa Yepes 3arpy3ouHble OTBepCTre
SUNBTPYIOLLMM MaTeEpPUANoM;

5. BHauane 3acbinaeTca MHepTHaA 3arpyska (KepamsunT), Takum 06pasom, UTo 6bl ApeHaxHas
(HVXHARA) Tpyba Gblna MONHOCTLIO CKPbITa 3arpy3Koi;

6. [lanee 3acbinaeTca 6MOaKTMBHbIV aBCOPOEHT, TaKMM 06pa3oMm, UTO Gbl YPOBEHb 3arpy3Ku

6blN HIXKE OPOCUTENIbHON (BepxHeit) Tpy6bl pumepHo Ha 0,1 m;
7. Mpu HeO6XOAMMOCTH, ANA OTBOAA OUMLLEHHOIO CTOKAa B TOUKY COpPOCa, PacroNOXKeHHY0
BbllLle YPOBHA OTBOAALLEl TPYObl, YCTaHOBWTb NMOBbLICUTENbHbIN KONOAEL, B COOTBETCTBME

C uepTEXOM BbIGPAHHO CXEMbI;

oo}

. 3aI'J1yLIJI/ITb NPOTVBOMONOXHbIN KOHEL, APEHaXHOM pr6bl KaX@[oro nepsoro 6n0Ka;

e}

. OcyLiecTB/Tb 06PATHYIO 3aCblIMKY CUCTEMbI LLleMEHTHO-MEeCYaHO CMEeCbIo (C COOTHOLLEHM-
em coiepKaHna necka K LemeHTy 5:1);
10. O6paTHYIO 3acbiNKy cenTiika BbiNMOJHUTL B COOTBETCTBUM C MHCTPYKLMEN MO MOHTaxy

cenTuka.
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PeKomeHAyemaﬂ cXeMa MOHTa»a

AK «Rostok» MuHn

AK «Rostok» [lauHas

AK «Rostok» 3aropogHaa Ontuma

AK «Rostok» 3aropopgHas Jliokc
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AK «Rostok» KoTtegxHana Ontuma

AK «Rostok» KotTegxHas Jliokc
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5. bunodunbrp Mnioc

10 waroB Ans MOHTaXa ofHoro TopdaHoro 6nodunsrpa «Rostok» Mntoc:

1. OnpepennTbCA C MECTOM AN YCTAHOBKM:
«OoT AOMa -5 Mm;
« OT FpaHULbl NPOE3Xei YacTy JOPOr 1 MecTa NapKOBKM aBTOTPaHCMopTa — 5 M;
+ OT MICTOYHMKA MUTbEBOTO BOJOCHa6XeHNA — 50 M;
« OT flepeBbeB — 3 M;

2. TMpwn moHTaxe AK «Rostok», rny6rHa 3anoxeHus noABOAALLEN KaHanM3aLMOHHOW TPyObl
LOMKHa BblTb paccumTaHa TakumM 06pa3om, UTOObI NP NMOAXOLE K CENTUKY eé rnybuHa co-
cTtaBnaAna 800 Mm (Mo LeHTPY TPyObl). YKINOH NoaBoasLen TpyObl JOIKEH COCTAaBAATL He
MeHee 2 cM Ha 1 meTp. Npy 6onee HN3KOM 3aneraHuy NOABOAALLEN KaHANN3aLVIOHHOW
TPyObl peKOMeHAYeTCA YCTaHOBUTb YAJIMHAIOLLYIO FOPIOBUHY Ha CEMTUK 11 GOK.

3. B3aBucumocTu oT moaenu (NPon3BOANTENBHOCTI) CEMNTIKA U COOTBETCTBEHHO HeOOXoaU-
MOTO KOo/n4ecTBa 6/10KOB, a Tak e CXeMbl MOAKNUEHNA, HEOOXOANMO ONpPefennTLCA C
rabaputamm COOpyXeHUA 1 KOTioBaHa. Paamep KoTnoBaHa fomkeH 6biTb Ha 0,3 M 6onblue
B KaXay!o 13 CTOPOH.

4. BobLem ciydae Ans cenTika 1 6510Ka BbIKamnblBaeTCs OAUH KOT/IOBaH.

YcTaHOBKY 11 MOHTaX CenTuKa v NoABOAALLEero TpybonpoBoaa HE06XOAUMO BbIMOSHATL B
COOTBETCTBUM C UHCTPYKLMEN MO MOHTaXy cenTuKa (NprBefeHa B nacnopTe Ha CenTuK).

6. Bnok ycTaHaBnMBalOTCA Ha YNAOTHEHHbIN FPYHT [JHa KOTIOBaHa. [1nA 3Toro Ha fjHe KoT-
NoBaHa yCTpamnBaeTcA necyaHas nopyLka Bbicotorn 100 MM C yTpaMbOBKOWA. YKIOH fHa
KOT/IOBaHa JOJIKEH OblITb He 60/ee 1cM Ha 1 M OT ropr3oHTa. BoK no »kenaHuio 3akasurka
MOXET AKOPUTbCA.

7. Tpn MoHTa)Ke 6/T0KOB HEOOXOAMMO CNe[UTL 3a PACMONOXKEHNEM OPOCUTENbHBIX OTBEP-
CTWIN B BepxHeii. [laHHble 0TBepCTUA 0053aTeNbHO JOMKHbI ObITb HaNpPaBieHbl BHU3.

8. TMocne cbopkum crcTemMbl HEOOXOANMO 3aMONHNUTL 60K GUABTPYIOLLMM MaTePUANom Yepes
ropnoBurHy. BHauane 3acbinaeTca MHepTHas 3arpy3ka (kepamsuT), Takum obpasom, uTo bl
HUXHSAS YaCTb HACOCHOTO OTCeKa Oblna CKPbITa, @ Cam Kepam3nT paBHOMEPHO pacrnpeae-
nunca no AHy Kopnyca. [lanee 3acbinaeTcs 610akTUBHbIA aBCOPOEHT, TakMM 06pa3om, UTo
6bl ypOBEHb 61OAKTNBHOIO abcopbeHTa Obl HIXKE OPOCUTENBHON TPYObI NPUMEPHO Ha
0,1 m.

9. 3acbinka nasyx Mexpay CTeHKamy KOTioBaHa 1 6/10Ka MPOv3BOAUTCA HE BbIHYTbIM FPYH-
TOM, @ MeCKoM 6e3 KpyrHbIX TBEPAbIX BKNoUeHni (He 6onee 10mm). MNecok yknaapiBaetca
NOC/IONHO € 06s3aTeNbHbIM TPaMOOBaHMEM.

10. OTBOA CTOUHBIX OUMLLEHHbIX BOA OCYLLIECTBAETCA C MOMOLLbI0 HAacoca (B CTaHAAPTHbI

KOMIMJIEKT NOCTaBKN He BXO,D.VIT) yCTaHaB/IMBaemMoro B HaCOCHBI OTCeK 6/10Ka.
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CxeMbl NOAKNIOYEHNA:

Cenmurx Pocmox Muwu

buogunemp «Rostok» [lawc

a2

buogursmp «Rostok» [lnwc

Benmunauua

1639

Cenmux Pocmox [adreit

Benmunsuusa

'}

1717

3605

SeptikMarket.ru

1720

113

1717



Cenmuk Pocmok 3a20po0Hsid

buogussmp «Rostok» [lawc

Bewmunauus

1717

1881

4136

1305

Cenmux Pocmox KommedxHsil

buogunbmp «Rostfok» [lawc

Benmunsyus

1970
1720

4456

2227
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6. [lononHuTenbHoe o6opyaoBaHue
YanuHawwasn ropnosBrHa 640Mmm Ha cenTuk «Rostok»

Mpwv rny6rHe nogsogswwen Tpy6bl 1200 mm

YanuHawwan ropnosBrHa 940Mmm Ha cenTuk «Rostok»

Mpw rny6rHe noasogsaLwen Tpy6bl 1500 Mm

Konopeu gpeHaxHblit h=2,0 M c Hacocom
Wcnonb3ayetcs B cTaHpapTHon cucteme AK «Rostok» ¢ rmy6uHoi

3aneraHuA BXOAHOW KaHann3aLUyoHHON Tpy6bl Ha yposHe 800 MMm.

Konopeu gpeHaxHblih h=2,5 m c Hacocom

Mcnonb3yeTca B clyyae yCTaHOBKM YANNHAOLLEN FOPNoBMHbI 640.

Konopeu apeHaxHbiii h=3,0 m c Hacocom
OnucaHwme: Vicnonb3ayeTcs B Cllyyae yCTaHOBKY YANMHAOLEN

ropnioBuHbl 940.

Cxembl NOAKNIOYEHUA Konogua
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