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1. BBegeHune

CenTuK, KaK 371EMEHT JIOKallbHOTO OUYMCTHOTO COOPYKEHNSA, MPefHa3HAUeHHbI Ansa nep-
BMYHOTO OTCTaVBaHWA KaHanM3aLMOHHbIX CTOUHbIX BOA, W3BECTEH U WCMOMb3yeTcA [OCTa-
TOUYHO faBHO. Ho TONbKO B MocnefHee AecATUNETME NPOU3OLEeN HacToAwWMn 6yM Ha oTe-
YECTBEHHOM PbIHKE, B OCHOBHOM CBA3aHHbI/ C MOABAEHMEM GOMbLIOrO YMCIA KOMMAHWIA
3aHVIMAIOLMXCA NPOVI3BOACTBOM M3AENMNIA U3 NNACTVKA, YTO NO3BOJMAET HaNaANTb U3roToB-
NeHNe OTHOCUTENBHO feLleBblX eMKOCTEN B MPOMbILIEHHbIX MacluTabax. i3HauyanbHo nna-
CTUKOBbIE CENTUKM MPeACTaBnanm cobomn aHanorv *ene3obeToHHbIX UKW KUPMUYHbIX COOPY-
YKEHUI, peKOMeHA0BaHHbIX HOPMATUBHOW JOKYMEHTALMEN eLe B COBETCKOE BPEMs, OfHaKO
N0 Mepe pocTa KOHKYPeHLMW CpeAn NPOV3BOAMUTENEN N MPUXOAOM 3apyOeXHbIX MPOAYKTOB,
Hayvanacb «<MapKeTMHroBas roHka». PaspaboTuunku, A06aBNAA TOT VAN UHOM SNEMeHT B Npo-
DYKLWIO, 1 Ha3blBasA €ro KakuM-H1OYAb HayYHbIM TEPMUHOM, MbITAOTCA NPUBEYb Kak MOXHO
6orblue NoKynaTenel, Npy 3TOM B 60NbLUNHCTBE CBOEM 0CO60 He 3ayMbIBasiCh, KaK 3TU yCo-

BEPLUEHCTBOBaHUA OyayT paboTaTb, U Hy»KHbI 11 OHW BOOOLLe.

Yem e KomnaHua «3Kolpom» 1 Hal cenTuk «Rostok» MpuHUMNManbHO oTIMYaeTca oT
apyrux?

Bo-nepBbix, OTHOLIEHVEM K ATy, B KOMaHAe KOMMaHUy cobpaniicb npodeccmoHansl B 06-
NACTV OUUCTKM CTOYUHBIX BOA, KOTOPbIE 3aHMAIOTCA HEMOCPEACTBEHHO Pa3paboTKON OUNCT-
HbIX COOPYKEHWIA, @ He crocobamu peanmsauumn nnactmka. MpodeccroHanam coTpyaHUKOB
MPOSABIAETCA HE TONbKO B [JOCKOHA/IbHOM 3HAHNK BCEX TEXHUYECKMX BOMPOCOB, HO 1 B YeCT-

HOCTU nepep noTeHUyanbHbIM KITMEHTOM.

BO-BTOprX, nioboe TexHomnornyeckoe peLweHne Mbl MOXeM 060CHOBaTb He TONIbKO Kpa-
CBbIMUN C/IOBaMU, HO N TeEOPETUYECKUMU, PaCHETHBIMUN U SKCNEPUMEHTAJIbHbIMU AaHHbIMW.
Kaxablin anemeHT centuka NpoCUnNTbIBANCA, MoaennpoBasnca Ha MNKn Mn3y4yanca Ha cneymnanb-

HO CO3[aHHO dKCNepUMeHTaNbHOM yCTaHOBKe.

B-Tpetbux, B cenTuke «Rostok» He MCMONb3yi0TCA IHHOBALMOHHbBIE B MPAMOM CMbIC/1e 3TO-
ro C/I0Ba TEXHOMOTUY, BCE OHY YKe [JaBHO anpobupoBaHbl Ha 60NbLINX COOPYXEHUAX U B
ApYrux 065acTaAx TeXHUKK. [TPOCTO Mbl aKKyMyNMPOBanv 3T UAEUN B €AVHYIO Manyto YCTaHOB-
Ky, ANA NoBbllWeHNA 3GPEKTUBHOCTY OUNCTKM N CPOKa CITY>KObl CAMOro CENTUKa 1 Nocienyto-

LWNX CNCTeM AOOUYUNCTKN CTOKOB.

B-‘IeTBeprIX, LeHoBaA NonnTuKa komnaHmm. CToMMocCTb cenTurka «Rostok» consmepumma
C UeHaMN Ha aHanorn4vHble COOPY»KeHUA TOrO e obbema, NPy 3TOM 3a Te Ke AeHbI'n KNNeHT

nony4yaet BbICOKOTEXHOJIOTMYHBIN CENTUK C MUHUMANIbHBIM KOSIMYECTBOM JINLLHUX HETaJ'IEIh.

B-nAaTbix - rapaHTuA. Mbl cnegum 3a KaxgbiM Nonb3oBaTenem centmka «Rostok» n onepa-

TWBHO pellaeM BCe BOMPOCbI, CBA3aHHbIE C MOHTa»KOM, nmnéo ero 3KcnnyaTaume|7|.

M B-wiecTbIx - pa3BuTre. Mbl He oCTaHaBNMBaeMCA Ha MecTe ” pa60TaeM He TONIbKO Hag

coBepLIeHCTBOBaHMEM CeNTUKa «Rostok», HO 1 Hap pa3pa60TK0171 HOBbIX CNCTEM OOYUCTKN.



2. CenTuk
2.1. YcTpoiicTBO 1 NPUHLUMN paboTbl.

CenTurK - 3TO 3/IEMEHT JIOKaJIbHOrO OYNCTHOTO CoopyxeHuns, I'Ipe,Cl,Ha3HaHEHHbIVI ana c6o-
pPawn npe,qBaleTeanoPl OUUNCTKM XO3ANCTBEHHO-ObITOBbBIX CTOUHbIX BOA OT MHAVBUAYaNbHbIX
KUnbixX 4OMOB, 06bEKTOB Maslo3TaXKHOMN 3aCTpOIZKI/I, KOTTe,q)KeI;I Apn OTCYTCTBUN LEeHTPasb-
HOW CUCTEMDI KaHann3sauyunun. CeﬂTl/IK, KaK TaKOBOIZ, He ABMAeTCA 3aKOHYE€HHbIM OYUCTHbIM
COOpyXeHnem N NpuMeHAeTCA CornacHo ﬂeﬁCTByIOLI.WIM HOpMaM 1 npaswuiam, COBMeCTHO C

CrYCTEeMaMU MOYBEHHOW W UHON AOOYUNCTKN.

BbiToBsie
SHoER ! OcBeTnEHHbIE

A, B, C— Kamepbl B KOTOPbIX NOA AeNCTBMEM CUJTbl TAXKECTI NPONCXOANT OCBETIIEHME NOCTY-
NMBLUMX CTOKOB B CEMTUK C NocneytoLleit aHaspobHbIM COpakmBaHeM BbiMaBLIMX B OCaA0K
opraHnYeckmx BeLecTs. KonmyecTBo 1 NpoLeHTHOE COOTHOLLEHNE Mo 06beMy Kamep perna-
MeHTMpyeTcA nyHkTamm 6.80-6.81 CHulM 2.04.03-85. B 3aBUCMOCTH OT pacxofa CTOUHbIX BOJ,
cneAyeT NPUMEHATb OfAHOKaMePHble CENTVKM - MPY PAacxofe CTOUHbIX BOA A0 1 M3/cyT, ABYX-
KamepHble - 10 10 1 TpexkamepHble - cabiwe 10 m3/cyT. O6bem NepBoii Kamepbl cieayeT Npu-
HMMaTb: B ABYXKaMepHbIX cenTrKax - 0,75, B TpexkamepHbix - 0,5 pacyeTHoro obbema. Mpu

3TOM 06beM BTOPOW 1 TPETbEW KaMep HafIeXmnT NprHUMaTh Mo 0,25 pacyeTHOro obbema.

E, F - Tpy60onpoBoabl, uepes KOTopble OCYLIECTBASAETCSA NOAayYa U OTBOA CTOUYHbIX BOA, @

TaKXe eCTeCTBEHHAA BEHTUIALNA COOPYXKeHUA.

G - TpybonpoBofabl (ropnoBuHbI), NpeAHa3HauYeHHble ANA OTKauKky ocajKa U3 centrka u

npun H806X0,EU/IMOCTI/I TeXHU4YeCKoro OﬁCJ‘Iy)KI/IBaHI/IFI COOpYyXeHuns.

2.2. Pacuet o6bema
Dopmyra NosIHOro pacyeTHoro obbema cenTuka (no nyHKTy 6.79 CHuM 2.04.03-85):

V=3nq, rpe
3 - K030 PULIMEHT, yunTbiBaOLWMA HEOOXOANMOE BPeMA HaXOXAEHVA CTOKAa B CENTuKe —

TpOe CYTOK;



N — KONWYECTBO MoJib30BaTenen;

q- cpe,qucyTqubM pacxon CTOYHbIX BOA OT O4HOro nosib3oBatenaA, AnA NnpoCToThl pacye-

Ta npuH1maetca 200 n/cyT.

PacueTHblii 06bemM cenTuKa MPUHMMAIOT UCXOAA U3 YCIIOBYA OTKAUKUN OCafika He MeHee ofi-
Horo pasa B rog. [pu cpeagHe3nMMHen TemnepaType CTOYHbIX Bog Bbiwwe 10 °C nnun npy Hopme
BOLOOTBefeHUs cBbille 150 /CyT. Ha O[HOIO XMUTENsA MOJHBIA PacYeTHbIi 0O6beM CenTuKa

fonyckaeTtca ymeHbLaTb Ha 15-20 %.

Cpep,HECyTOLIHbII?I pacxon B Ciiydae HeonpeneneHHoro KonnvecTesa nosib3oBaTtenen Mox-

HO paccumnTaTb Ha OCHOBe faHHbIX No MpunoxeHuto 2 CHulM 2.04.01-85.

PACXOAbl BOAbl U CTOKOB CAHUTAPHbIMW NPUBOPAMU

CaHuTapHble Npu6opbl Pacxop cToKoB oT npn6opa, n/cek.
YMbIBaNbHVK CO CMecUTeNemM 0,15

Molika co cmecuTenem 0,6

BaHHa co cmecuTenem 0,8

[ywesan kabuHa ¢ rny6boKMM ayLueBbIM NOAAOHOM U cMme- | 0,6
cuTenem

YHWTa3 O CMbIBHbIM 6aYKOM 1,6

3. Cuctembi «<Rostok»
3.1. HomeHknatypa cuctem «Rostok» nponssogcrea komnaHum «3kolpom»
Crneymnanuctamm KomnaHum «3kolpom» pa3paboTaHbl OUMCTHbIE COOPYXKEHWS, YAOBNeT-
BOpsioLMe Nilobble MOTPEOHOCTY 1 COOTBETCTBYIOLME JaXKe CaMbIM CKPOMHbBIM BO3MOXHO-
CTAM I'IOTpeﬁI/ITeﬂﬂ.
ABTOHOMHbIE OUMCTHbIE COOpYKeHUs «Rostok» 1 cuctembl fooumncTkn «Rostok» npownu

BCe HeoGXOﬂI/IMbIe NCMbITaHUA N UMEIOT BCe COOTBETCTBYOLMNE CepTI/Id)I/IKaTbI.

CenTtuk «Rostok» MuHn

TexHnueckne XapaKTepuctukun

Kon-Bo nocToAHHbIX Nonb3oBaTenei 1-2
MpounsBognTenbHOCTb, M3/CyTKVI 0.3
06bem, n 1000

Fa6aputbi(BxLLUxA), mm 1760x1100x1280




CenTtuk «Rostok» [lauHbiii

CenTtuk «Rostok» 3aropogHbiii

CentuK «Rostok» KoTTegKHbil

Kon-Bo nocToAHHbIX Nonb3oBaTenein 2-3
MpounssBognTenbHOCTb, M3/cy'rK|n 0.45
O6bem, n 1500
Fa6aputbi(BxLLUxA), mm 1840x1115x1680
TexHUYecKne XxapaKTepncTukn
Kon-Bo noctoAaHHbIX Nonb3oBaTenein 4-5
MpounseoauTenbHOCTb, M3/CyTKM 0.88
06bem, n 2400
Fa6aputbi(BxLLUxA), mm 2000x1305x2220
TexHNYecKne xapakTepucTukn
Kon-Bo noctoAHHbIX Nonb3oBaTenen 5-6
MpousBoanTEeNnbHOCTD, M3/cy1'|(v| 1.15
06bem, n 3000
Fa6aputbi(BxLUxA), mm 2090x1440x2360

TexHnueckne XapaKTepuctukmn

3.2. Cuctembl OOUNCTKM ANA cenTukos cepum «Rostok»

[lpeHaXXHbli1 TOHHeNb

DNeMeHT CMCTeMbl MOYBEHHOW JOOYNCTKW, NpefHa3HauYeHHbIN aAna

OTBOAA CTOYHbIX BOA B TPYHT.

Mnowaab nornoweHuns: 1,5 m2

MpoussoantenbHocTb: 120 n/cyT.
Fa6apuTnbi (BxLLUx/): 410x840x1800

YcnoBus yctaHOBKM

YpoBeHb rpyHTOBbIX BOA: OT 1,5 M. 1 rny6ixe

Tun rpyHTa: necok, cynecb




Buodunbrp

[epmeTryHas eMKOCTb C GONIOrMYECKM akTUBHOM 1

VNHEePTHOW 3arpy3Kom. Bxoa

Fa6apuTnbi (BxLUx/): 1000x725x1500

MpoussoautenbHocTb: 300 n/cyT.
YcnoBusa ycTaHOBKM
YpoBeHb FPYHTOBbIX BOA: /10601

Tuin rpyHTa: nio6oit

Bbixopn

Buodunbrp «Rostok» nntoc

MpeaHasHaueH AnA AOOUYNCTKY MPOLUEALINX OCBETIIE-
HVE B CEMTUKE XO3ANCTBEHHO-ObITOBbIX CTOUHbBIX BOZ
10 KOHLIEHTpaLui, JONYCTUMbIX AJif OTBeeHUs B Ape- Benrunaumn
HaXHble KaHaBbl 1 UCMONIb30BaHWA ANA NONMBa 3eMesb
NpeAoCTaBNeHHbIX ANA BeAeHWA IMYHOrO NofcobHoro

X035NCTBa. Torib

Bxoa
MpounssoaunTenbHocTb: 0 500 n/cyT
Fa6apuTbi (BxLxA): 1840x1700x1120
YcnoBus ycTaHOBKM
YpoBeHb FPYHTOBbIX BOA: 1106011 Hacor

Tun rpyHTa: no6on

Konogey ¢punbrpayun

[na ocywecTBneHns QOOUNCTKI B MECHAHbIX FPyHTax
CTOUHbIX BOJI, OTBOAMMbIX 13 cenTuka «Rostok», peko-
MeHAYEeTCA MPUIMEHATb CneynanbHO paspaboTaHHbI
dunbTpyowmin Konogew,

Fa6apuTbi (BxLUxA): 1580x900x900

Ycnoeusa yctaHOBKM
YpoBeHb rPYHTOBbIX BOA: ~ OT 3 M. 1 rny6xe

Tun FPYyHTa: Necok, cynecb 5



3.3. KoHCTpyKTUBHbIE 0cO6eHHOCTU cenTuKoB «Rostok»

3.3.1. Oco6eHHOCTI ABMKEHNA CTOKa B cenTuke «Rostok»

Bbixop
Bxon

Kamepa 3

[BvKeHne CToKa

[acuTenb notoka

TOHKOCNOWHbIN
nepenus Kamepa 1

CuHTeTUYeCKan
3arpyska

Kamepa 2

3.3.2. Kopnyc
®opma Kopnyca «Rostok» nogobpaHa Takmm 06pazom, 4To 6bl COBMeCTUTb B cebe [Ba BaX-
HelLVX CBOMCTBA: HanbosbLUee CONPOTUBIIEHME Harpy3Kam OT FpyHTa 1 HanbonbLuee 3Hade-

HMe Chbl CONPOTUBJIEHNA CENTUKA ABUKEHUIO NOA NeNCTBUEM BHELLHMNX (I)aKTOpOB.

[ina onpepeneHna onTyManbHOW GOPMbl MO COMPOTUBIIEHMIO Harpy3kam Halu crelma-
NINCTbI MPOBOAWUIN MOAENNPOBaHME Pa3SIMYHbIX BO3MOXHbIX BapMaHTOB B YHVBEpCabHOM
NpOrpamMmMHON crcTeMe KOHeYHO-3N1eMeHTHOro aHanusa ANSYS. lNonyyeHHble pe3ynbraTbl
y6eanTenbHO MOKasblBalOT MPerMyLLeCTBO LMAMHAPUYECKOrO Kopryca Haj Kyouuyecknm
(1N Nopo6HbIM) faxKe C y4eTOM Hannuma pebep »KeCTKOCTU NMPU PaBHbIX MCXOAHbIX MNapame-

Tpax: BeC N TOJNWMHA CTEHOK.
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[Nedopmaua nyctoro Koprnyca, pu ycnosum ero 3arny6neHns Ha 1,7 M (Mo ropnosuHy)
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[JledbopMaLna 3aN0NHEHHOTO BOAON KOPMyca, NPV YCOBUN ero 3arny6neHns Ha 1,7 M (Mo roproBuHy)

[laHHble nprBeaeHbl Npun ycnosumn ognHaKkoBOro Beca emMKocCTew - 75 Kr, uto COOTBETCTBY-

eT cpefHen TonwwmHe cTeHKkn 10 Mm.

[ina onpepaeneHna onTyManbHOW GOPMbI MO 3HAYEHWIO CUSTbI COMPOTUBIIEHNA [BUXEHUIO
cenTuKa B rpyHTe MpUMEHANach crefylolan MetToaunka. PaccmaTprBanich Tpu BapuaHTa —
wapoobpasHas, Kybuueckas n uunuHgpuyeckas ¢opmbl. OCHOBHbIM KpuTepriem onpeaene-
HVA Hawyyllero BapviaHTa NPUHATA Cua COMPOTUBNEHNA cpefibl (MOUBbI) MPU ABUXKEHNM

cenTuKa nog ,quhCTBI/IeM rmppocTaTnyeckunx, rpaBUTalMOHHbIX U NHbBIX CUN.

Cuna conpoTtuBneHnsa cpefbl ABUXYLLIEMYCA B Heln TENny MOXeT 6bITb BblpaKeHa ypaBHEHU-

€M 3aKOHa CconpoTmBIieHNA:
2

pw
2

& — K03bPMLMEHT CONPOTNBNEHNA Cpeabl;

R =£S ,roe

S - nnowajb NPOeKLMN Tena Ha NIoCKOCTb, NeprneHAVKYNAPHYIO HanpaBneHuo ero ABu-

KeHus, M2;
p — NNOTHOCTb CPeAbl, Kr/m3;

W — CKOPOCTb M/CeK. s
pw

[na Bcex Tpex popm yacTb ypaBHEHNA o ABnAeTca MOCTOAHHOW NPW [OMYCKe, YTO Ha

HVIX IENICTBYET OFHMN U Te XKe CUJbI, TaKUM 06pa3om cripaBefiMBoO PaBEHCTBO:
R, _ R, _Ry
Elsl EZ SZ 5353
C yyeToM paBeHCTBa 06bemMa CENTKOB Pa3HbIX GOPM NPUHUMAETCA:
NERIEN

KoadpduupmeHT conpoTuenenus (§) asnaetca dpyHKUmen KpuTepura Re 1 paktopa popmbl O:

&=f(Re,®),rne
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Fu — nosepxHocTb Wwapa, MmeroLLero 1o xe o6bem, YTo 1 paccMaTprBaemoe Teso NoBepX-
L =0,69. Koapdnunent

conpoTmBNeHnA onpeaenAeTca no Fpad)VIKy 3aBNCMMOCTN KOBd)d)VILlVIeHTa conpoTtmneneHnAa

HocTbto F. 3HaueHne pakTtopa popmbl: @, =1, @,5=0,806, d

cpeapl o Re 1 pakTopa popmbl (chepnuHocTI) YacTULL: §ap=T, §y6=7, §ipnuupp=10 NpM
Re=102. Mpwn ymeHbLUeHNM 3HaYeHUA Re pasHumLa mexay € pas3nnuHbix Gopm yBennumsaeT-
CA Ha NopAJOK.
Takum o6pa3om, paBeHCTBO NPUHUMAET BUA:

Rl_ RZ — R3

1 7 10

OTKyfla MOXKHO CAenaThb BbIBOJ, YTO CUJ1a COMPOTMBIIEHNA NPW [BUXKEHME LWapoo6pasHo-
ro CenTrka B NoyBe B CeMb pPa3 MeHblle Yem y Kybrnyeckoro 1 B 4ecATb pa3 MeHblLe Yem y

umnmnHgpuyeckoro.

pac

u lWap
| Hy6
W Uununap

AR

0 10 2 i
30 40 59 g o,
90 100

Bpems, %
Ha ocHoBaHue BbllWwenpeacTaBleHHbIX PaCcYeTOB N pe3ynbTaToB MOoAennpoBaHuUAa LNInNH-

Apuyeckas dopma ABNAETC Hanbonee ONTUMasnbHO A MOA3EMHON EMKOCTH, B T.u. CENnTU-

Ka, Mo BCeM NnapameTpam: CONPOTUBIEHNA Harpy3Kam 1 IBMXKEHUIO B FPYHTE.

3.3.3. lacutenb noToKa

Cneumaanaﬂ KOHCTPYKUUA BMYCKHOIo pr6onposo,qa CI'IOCO6CTByeT nporHosnpyeMmomy
ABUXEHNIO B3BELLIEHHDbIX BELWECTB B MOCTYNakWMX CTOKaX, YTO CHMXaeT CTeneHb B3My4nBa-
HUA OCaika M KONMYeCTBO MOMNaBLUMX B3Becel B crnepytolne Kamepsbl. [laHHoe TexHonorun-
yecKkoe pelleHne No3BoNiAeT CHU3NTb KOHUEHTPaUWIoO B3BELWEeHHbIX BeleCcTB Ha Bbixoae 13

COOpPYXeHNA 1 yny4llaeT O4YMNCTKY Ha 20%, uTo B CBOI OYepefb NO3BONAET NPOASIUTL CPOK

sKcnnyatauun nocnegyrowmx cnctem NOYBEHHOIN JOOUYNCTKN.
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Ha n3obpaxeHuax npefctaBneHbl pe3ynbTathl MMAPOANHAMUYECKOTO MOAENNPOBAHNA B
nporpammHom kommnekce CATP SolidWorks Flow Simulation. Mo gaHHbIM MOAensim MOXHO
CAenaTb BbIBOA, UTO BO3JIOXKEHHbIE Ha racuTeslb MOToKa GyHKLMM NPOrHO3MPYyeMOoro Harnpas-

JIeHNA B3BEeLUeHHbIX BelecTB N yMeHbLUeHNA CTeneHn B3MyUYnBaHNA OCaiKa BbINOJIHEHbI.

3.3.4. ToHKOC/OIIHbI Nepenus

TOHKOCNIONHOE OCaX[eHne JOCTaTOUHO U3BECTHbIV 1 LIPOKOMPUMEHVMBI Cocob oc-
BET/IEHVA CTOYHbIX BOA, KOTOPbIV MO3BONAET MHTEHCUPULMPOBATL NMPOLIECCH OCaxaeHUA
B3BeLLEeHHbIX BelecTs 1 Ha 25 - 30 % noBbicUTb 3PPEKTUBHOCTb OUNCTKM CTOKa. K npenmy-
LLilecTBaM TaKoro crocoba criefyeT OTHECTN TakKe YCTONYMBOCTb PaboTbl MPU 3HAUNTESNbHbIX
KonebaHUAX pacxofa U KOHLeHTpauuii 3arpasHeHnin. B centukax «Rostok» peannsosaH ne-
penvB 13 NepBoii Kamepbl BO BTOPYIO MO HaKMOHHbIM TPy6aMm, AnameTp KOTOPbIX He NO3BO-
nAeT B3BELIEHHbIM BellleCTBaM Ornpe/jeNIeHHOro pasMepa 1 rnfpaBnnyeckon KpynHoCTV Npo-
XOAUTb Yepes mofysib, laHHOe TeXHONOrMYeckoe peLleHie COBMeCTHO C racuTenem noToka
CHUXKaeT KOHLieHTpaLMio B3Becell Ha Bbixofe U3 cenTuka Ao 90% v yBeNMUmBaeT CPOK Cyx-
6bl COOPY>KEHMNI MOYBEHHON [OOUUCTKM, B TPU pasa Mo CPaBHEHMIO C OObIYHbIM CEMTUKOM

(cm. rpaduk).
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Ha n306paxkeHunsax npeacTaBneHsb pe3ynbraTbl TIMAPOANHAMNYECKOro MOAeNINPOBaHUA B

nporpammHom komnnekce CAMP SolidWorks Flow Simulation. PesynbraTbl pacuetoB n uccne-
[OBaHUI NMOKa3bIBalOT, YTO YacTULbl AuameTpom bonee 0,1 MM He CMOTYT MOMNacTb B Kamepy

2 centuka «Rostok».

Cpok cy»k6bl (3anMBaHUA) CUCTEM BOOUNCTKM:
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CTeneHL OUMCTKH CTOKOB B CENTHKE
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60% 70% (100mr/nutp)  80% (66Mmr/auTp)  90% (33mr/nuTp)



4, Cxembl MOHTaa cenTukoB «Rostok» n cucrem goouncrkm.
Centuku «Rostok» MuHu, [lauHbiii, 3aropoaHbii, KoTTemKHbIl

Mepepn ocyliecTBieHMeM YCTaHOBKM (MOHTaXa) cenTrvka HeobXoAuMO BbiGpaTb MeCTo
YCTaHOBKM COrnacHo reonornyeckum nccnegosanmam, CHull 2.04.01-85, CHull 2.04.03-85,
CHwIM 30-02-97, CanlnH 2.1.5.980-00 1 npounx COOTBETCTBYIOWNX AENCTBYIOLNX HOPMATUB-

HO-MpPaBoBbIX aKToB PO.

Mpn MmoHTaxe cenTuka «Rostok» HEO6XOANMO BbINOAHWUTL MEPONPUATUS A1A BEHTUNALUN
cmcTembl, npeaycMoTpeHrHble N.17.18. CHulM 2.04.01-85 «BHYTpeHHMI BOLONPOBOA U KaHanu-
3auus 3gaHuin». OTBOA BO3fyxa JO/MKeH obecrneunBaTbca Yepes BEHTUIMPYEMYIO NMOABOAA-
Lyto KaHanm3auuto (baHoBbIN cToAK). DaHOBbIN CTOAK KaHaM3auuy JOSKEH ObITb BbiBefeH
HemnocpefCTBEHHO Ha KPbILLy 3AaHUA, Ha BbICOTY He MmeHee 300 mm. He gonyckaeTca coBme-

LWEeHUA WaXT KaHanM3auMoHHOIo N BEHTUNALMOHHOIO CTOAKa.
MNepen MOHTa)KoM cenTuKa «Rostok» Heobxoanmo onpenennTbcAa C MeCTomM AnA yCTaHOBKN:

< oTpoma->5m;

«  OT rpaHULIbl NPOE3Xe YacTu JOPOry 1 MecTa NapKoBKW aBTOTPaHCNopTa — 5 M;
«  OT CTOYHMKA MUTbEBOIO BOJOCHAGXKeHMA — 50 M;

. OTjepeBbeB -3 M.

Tak e nepef, MOHTaXOM CenTrKa HEOOXOAUMO NMPUKIEUTb OAHOCTOPOHHIOW MosMMep-
HO-OMTYMHYIO NIEHTY Ha MeCTO CTbika Kopryca v BCTaBKW CenTuKa, NpefABapuTenbHO obpa-
60TaB ero obezxmpusarLWyM pacteoputenieM. [lonroe xpaHeHne centnka C NPUKIEEHHOM
BHELUHEN NIeHTOW NOA NPAMbIMU COSTHEYHBIMUN JIyHamMi MOXKET Bbi3BaTb YaCTUYHOE yXyALle-

HUWe afre- 3VIOHHbIX CBONCTB matepuana.

1. MoaroToBKa KOT/IOBaHa N MOHTaX cenTuka.

[ny6uHa MOHTaXa CenTuKa 3aBUCUT OT MyOVHbI 3aN0XKeHNA NoABOAALLEro TPy6onpoBo-
[1a, MECTHbIX HOPM MO rybuHe MPOMEepP3aHUsA rPyHTa UMK onpegenseTca NPoeKToM. B obwem
C/lyyae KOprnyc yCTaHaBNMBAETCA Ha YMNIOTHEHHbI TPYHT AHA KOTIOBaHa. [Ins 3Toro Ha fHe
KOT/IOBaHa yCTpauBaeTCA necyaHas nopyLllka Bbicotort 100 MM C yTpamOoBKON. YKIIOH AHa
KOT/IOBaHa LOSIKeH ObiTb He 6onee 10 MM Ha 1 M OT ropu3oHTa. Pasmep KoTiioBaHa onpegens-
eTcA Ha OCHOBaHMM rabapuToB CenTMKa C YYeTOM necyaHol nogywku 300 MM no nepumeTpy

cenTunka.

Ecnu ypoBeHb rpyHTOBbIX BOA PAcMONOXeEH Bbllle YeM OTMETKa OCHOBaHWA YCTaHOBKM, TO
Heo6X0AVMO BbIMOHUTb KO- PEHWE CeNnThKa, KOTOPOe NMPOMN3BOAUTCA CUHTETUYECKUM KaHa-
TOM (UNK 13 OPYrrX He THUIOLWUX MaTepranoB) K GOPAIPHBIM KaMHAM, YIIOKEHHbIM PALOM
C CEeNTUKOM Ha AHO KoTnoBaHa. ina centrka «Rostok» MuHu n [lauHblii pekomeHayeTca nc-
nosb- 30BaTb 2 6OPAIOPHBIX KaMHA (MO OAHOMY C KaXXA0W CTOPOHbI), 06wmm Becom 300 Kr.
[ns Centunka «Rostok» 3aropofHbiin 1 KoTTeaHbIl - 4 60PAIOPHBIX KaMHA (MO ABa C KaxXomn
CTOPOHbI), 06LWMM Becom 600 Kr. [laHHble KaMHI CBA3bIBAIOTCA MEXAY COOOIN CUHTETUYECKM

KaHaTOM, NepPeKNHYTbIM CBEPXY Yepe3 Koprnyc cenTuka. [JonycTMMo B KauyecTBe AKOPA WC-
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nonb3oBaTh obble Apyrue nsgenus n3 6eToHa COOTBETCTBYIOLIErO Beca. [nA CBA3bIBaHUA

[BYX KaMHel peKoMeHAyeTCA NCMOoNb30BaTh KYCOK KaHaTa AJIMHOM 12 m.

2. MoHTax Tpacchl Tpy6onposoaa.

TpaHLuea nof NoABOAALLMI K CeNTUKY TPyOONpPOBOA OT BbiMyCKa 13 JOMa AeNaeTcsa C YKII0-
HoM 20 MM Ha M. B cryyae He- BOCTaTOUHOW ry6VHbI TPaHLEen (TPy6ONpPOBOA AOSIKEH MO-
L[OWTU K cenTuKy «Rostok» Ha rny6uHe 800 MM), He peKOMEHAYeTCA YBENMUNBaTb PasyK/oH-
Ky TpaHLwen. MpaBunbHee Ha OHOM M3 YYacTKOB TPacchl MyCTUTb TPYOY NepneHAuKynsapHO

BHU3 A0 HY>KHO rMy6UHBI C NOMOLLbIO OTBOAOB Ha 900 (unu 2 otBoga no 450 ).

Ha fiHe TpaHLen AenaeTca BbipaBHMBaloOLWAA NOACHINKa NECKOM C yTpamboBKoi. Moaso-
OAwWmin Tpy6onpoBoa cobupaeTca 13 NponuneHoBbIX TPY6 AnA Hapy»KHbIX PaboT ArnameTpom
110 m. Tpy6bl COEANHAIOTCA Mexay CO60I 1 C CENTUKOM MybTamu C Pe3MHOBBIMU YNIOTHUTE-

namu. OTBoAALanA Tpyba OT cenTrKa yKnaablBaeTcA C yKIIOHOM He MeHee 10 MM Ha Tm.

3. YTenneHune Tpy6onpoBoaa u centuka.
B pervoHax ¢ npomep3aHnem rpyHTa Ha rny6uHy go 0,8 M v riny6Ke pekoMeHAyeTcs Bbl-
MOJSIHWTb YTerneHne Tpacchl NOABOAALLEro TPy6onpoBoAa pykaBaMu 13 BCNEHEHHOTO NOJu-

3TWMeHa C BHYTPeHHUM araMmeTpom 110-114 MM. 1 TOALMHOW CTEHKN MUHUMYM 8 MM.

[Mpr NOCTOAHHOM NPOXMBaHMK NOMb30BaTesNeN B 3MHee Bpems rofa, JOMOHATENbHOIO
yTenneHrA camoro cenTrika He Tpebyetca. Ecnm npefnonaraetca oTcyTCTBUE NOsb30BaTeNei
B 3VIMHee BpemA rofja Ha NpoTAXeHUn 2 MecALeB 1 bonee, pekomeHyeTca nepen obpaTHOM
3acbINKON CenTUKa YTENNUTb BEPXHIO YacTb KOpryca 1 CTakaHa cenTrka «Rostok» nnntamm
3KCTPY3UOHHOTO neHononuctepona (MeHonnskc unu aHanory) TonwwmHon 50 mm. Mpw ycTa-
HOBKe CenTuKa B pervioHax,  ry- 6uHo npomep3aHns rpyHTa Ao 1,5 M 1 rny6xe peKkomeH-

AYeTCA yTENNATb BEPXHIOK YaCTb CENTMKaA B 06nA3aTeIbHOM nopAagke.

4. O6paTHas 3acbinKa TPaccbl N CMCTEMbI.
MoaBoaALLyto 1 OTBOAALLYIO TPYObl CHauana MPUCHINAT NecKoM BPYUHYt, MOCTOAHHO
KOHTPONMPYsA Yron yknoHa Tpy6. O6paTHas 3acbinka CYcTeMbl MPON3BOANTCA 6e3 NpuMeHe-

HUA CTPOUTENIbHOW TEXHUKN.

Mpu HN3KOM YpPOBHE rPYHTOBbIX BOA W OTCYTCTBUM OCOObIX YKa3aHWii B MPOeKTe yCTaHOB-
K1 (MOHTaXKa) cenTunka obpaTHasA 3acbinka OCyL|eCcTBAETCA NMOCIONHO NeCKoM 6e3 KpyrnHbiX
BKJIIOUeHNI (He 6onee 1T0MM) C OJHOBPEMEHHbIM NMOCTENEHHbIM 3aroJIHeHeM CEenTuKa BO-
fov (pasHrLa Mexay YPOBHEM 3acbiMKU 1 YPOBHEM BOAbI B CENTUKE HE AOJIKHA NPeBbILLaTh

15cm). Kaxkablii o 3acbinKu TLaTesibHO YTPaMOOBbIBAETCA U MPONIMBAETCA BOJON.

Mpy BbICOKOM YpOBHE FPYHTOBbIX BOA W MPOYMX CIIOXKHbIX TMAPOreonornye- CKux ycno-
BUAX 0O6paTHaA 3acbinka OCyLLeCTBNAETCA MOCNONHO LieMEHTHO-MEeCYaHoN CMeCbto (COOTHO-
LeHVe cofjepXKaHnA necka K LieMeHTy 5:1) ¢ ofHOBPeMeHHbIM MO- CTEMEHHbIM 3anofIHeHeM
cenTuKa BofoN (pasHuLa Mexxay YPOBHEM 3acbiNKM U YPOBHEM BOAbI B CEMTUKE He AOMKHA
npesbiwaTb 15cm). Kaxkablii CI0i 3acCbInKy TLWaTebHO YTPaMboBbIBAaETCA U MPOSIMBAETCA BO-

noi. OTKauKy Bofbl MPOV3BOAWTb MOC/IE NMOMHOMO 3aCTbIBAHUA LIeMEHTHO-MECYaHoN CMecu.



OTKauKy BOAbl MPOU3BOAMUTL JO YPOBHA OTBOAALLE TPYObI. [locnefoBaTeNIbHOCTb 3aMon-
HeHVsl CenTuKa BOLOW: MepBON 3anonHsAeTcA GunbTpoBanbHas Kamepa (Yepes TexHonornye-

cKkoe oTBepcTue N22), 3aTem NprieMHas Kamepa (Yepes TexHonornyeckoe otsepctue Not).

TexHonoruyeckoe TexHonoruyeckoe
oTBepcTue N21

[ peHa)KHbIll TOHHeNb

MATb waros ANA MOHTaXa OHOr0 APeHaXHOro TOHHenNA:

1. BbikonaTb KOT/I0BaH € rabapuTHbIMU padmepamm 2,2x1,5x1,2 (OxBxLL);
. Ha gHo KoTnoBaHa 3acbinath LebeHb BbiCOTON He MeHee 0,3 M;

. YcTaHOBUTb ﬂpeHa)KHbIVI TOHHEJ1b B KOTJIOBaH N NOAK/MIOYNTb €ro K CENTUKY;

AW N

. Ha kaxpblii nocnepgHUin ApeHaxHbIli TOHHeNlb CMOHTMPOBATb BEHTUNALMOHHbBIN TPy6O-
npoeof;

5. OcyLecTBuUTb 06PATHYIO 3aCbINKy CUCTEMbI MECKOM.» Ha «OCyLLecTBUTb 06PaTHYIO 3acbIn-

Ky CMCTEMbI LIeMEeHTHO-MeCUYaHo CMeCbIo (C COOTHOLLEHVEM COLlePKaHNA NecKa K LleMeH-

Ty 5:1)

PeKomeHAyemaﬂ cXeMa MOHTaXa

CenTuk «Rostok» Muum + 2 AT CentukK «Rostok» JauHbiii + 4 AT
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CenTuk «Rostok» 3aropogHbiin + 6 AT CentuK «Rostok» KotremxHbiii + 8 AT

Buodunbtp

—_

H> W
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N

© ®

10 WaroB AN MOHTaXa OfHOro TopdpAaHoro brodunstpa «Rostok»:

. Oﬂpe,qeﬂl/lTbCﬂ C MeCTOM MOHTa»a CCTeMbl;

. B 3aBucumoctn ot mogenu (I'IpOI/I3BO,EI,I/ITeJ'IbHOCTI/I) CENnTMKa N COOTBETCTBEHHO HEOOXO-

[MMOro KonmyecTsa 6110KoB 61odpunbTpa, onpeennTbea No YepTexy BbIOPaHHOW CXeMbl
NoAK/IYeHUA C rabapuTamMm COOPY»KeHUA 1 KOTIoBaHa (pa3Mep KOTioBaHa JOMKeH ObiTb
Ha 0,3 M 6osiblle B Kaxayto 13 CTOPOH B AJTUHY U LUNPUHY);

B obLuem cnyyae anisa centuka v 6ModunbTpa BblkanbiBaeTcA OfUH KOTIIOBaH;

Mocne c60pKM CUCTEMbI 3aNONTHNTL 6N0KU BUOPMNBLTPa Yepes 3arpy30uHble OTBepCTUE

GUNBTPYIOLWMM MaTepUanom;

. BHavane 3acbinaetca nHepTHan 3arpyska (KepaM3VIT), Takum o6pa30M, 4710 Obl ApeHaXHaA

(HVMXHARA) Tpyba OGblna NOMHOCTLIO CKPbITa 3arpy3Kon;

[anee 3acbinaetca 6M0aKTUBHBIN aGCOPOEHT, TakUM 06Pa3oMm, UTo Gbl YPOBEHb 3arpy3Ku
ObIN HXKE OPOCUTENbHOW (BepXHeit) Tpy6bl npumepHo Ha 0,1 m;

Mpu HeO6XOAMMOCTH, ANA OTBOAA OUMLLEHHOTO CTOKA B TOUKY COPOCa, PacroNOXKeHHY0
BblLLIE YPOBHSA OTBOAALLEN TPYObI, yCTAHOBUTD NMOBLICUTENbHbI KOJIOAEL, B COOTBETCTBME
C YyepTexXoM BbiOpaHHOW CxeMbl;

3arnyLwnTb NPOTUBOMONOXHbIV KOHeL, ApeHa)HOI TPpyObl KaXgoro nepBoro 6,10Ka;

. OcyLiecTB/Tb 06PATHYIO 3aCbIMNKY CUCTEMbI LLleMEHTHO-MEeCYaHo CMeCbIo (C COOTHOLLEHM-

eMm coiepkaHna necka K LemeHTy 5:1);

10. O6paTHy|o 3acCbINKy CenTMKa BbIMOJIHNTb B COOTBETCTBUN C I/IHCprKLl,VIeVI MO MOHTaxXxy

cenTunka.



PeKomeHAyeman cXeMa MOHTa»a

AK «Rostok» Muun

&

AK «Rostok» [lauHas

\

AK «Rostok» 3aropogHaa Ontuma

Sy

AK «Rostok» 3aropoaHas JIiokc

N e
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AK «Rostok» KottegxHaa Ontuma

AK «Rostok» KoTTtegkHan JTloKc




5. buodunbtp Mnioc

10 WwaroB gna MOHTaxa ogHoro TopdsaHoro 6rodunbrpa «Rostok» Mntoc:

1. OnpepennTbcs C MECTOM A YCTaHOBKMU:
«OT lOMa — 5 m;
+ OT rPaHKLbl TPOe3el YacTy JOPOrn 1 MecTa NapKoBKM aBTOTpaHCNopTa — 5 M;
« OT CTOYHMKa NUTbEBOTO BOJOCHabXeHNA — 50 m;
+ OT AepeBbeB — 3 V;

2. TMpun moHTaxe AK «Rostok», rny6rHa 3anoxeHus noABOAALLEN KaHanM3auMoHHOW TpyObl
LOSIKHA OblTb paccumTaHa Takm 06pa3om, UToObl NPV NOAXOLE K CENTUKY eé rnybuHa co-
cTtaBnsana 800 MM (Mo LeHTPY TPyObl). YKNOH NoaBoasLen TpyObl JOIKEH COCTAaBATb He
MeHee 2 cm Ha 1 meTp. lNpu 6onee HU3KOM 3aeraHny NOABOAALLEN KaHanM3aLUMoHHOM
TPy6bl peKOMeHAYeTCA YCTaHOBUTb YAJIMHAIOLLYIO FOPIIOBUHY Ha CEMNTUK 11 GOK.

3. B3aBucumocTy oT Mofieny (Mpon3BOANTENbHOCTY) CENTMKA U COOTBETCTBEHHO HEOOXOAN-
MOFO KONMyecTBa 6/10KOB, @ TaK e CXeMbl MOAKIIIOYEHNA, HEOOXOANMO ONPEAENUTLCA C
rabaputamm COOpyXeHUA 1 KOTNoBaHa. Paamep KoTnoBaHa fomkeH 6biTb Ha 0,3 M 6osnbLue
B KaXJyi0 13 CTOPOH.

4. BobLem cnydae Ans cenTrika U 6/10Ka BbIKanblBaeTCsl OAUH KOT/IOBaH.

5. YcTaHOBKY 1 MOHTaX CENTVKa U NOABOAALLEro TpybonpoBofa HeO6XOANMO BbIMOMHUTL B
COOTBETCTBUM C UHCTPYKLMEN MO MOHTaXy CenThKa (NpvBefeHa B NacnopTe Ha CenTuK).

6. Bnok ycTaHaBnMBaloTCA Ha YNAOTHEHHBIN FPYHT [Ha KOTNOBaHa. [1nA 3Toro Ha fiHe KoT-
fI0BaHa yCTpauBaeTca necyaHas nogyuka Bbicotor 100 MM C yTpamMOOBKOWA. YKIIOH fHa
KOT/IOBaHa JJoMmKeH 6bITb He 6osiee 1cM Ha 1 M OT ropr3oHTa. briok no enaHuio 3aKasumka
MOXeT AKOPUTbCA.

7. Tpn MoHTaXKe 6/10KOB HEOOXOAMMO CNIE[UTb 3a PACMONOKEHNEM OPOCUTENIbHBIX OTBEP-
CTWIN B BepxHeil. [laHHble 0TBepCTMA 06A3aTeNIbHO JOMKHbI ObITb HAMPaBNIEHbI BH3.

8. Tocne cbopku crcTemMbl HEOOXOANMO 3aMONHUTL 60K GUABTPYIOLLMM MaTepUaNom Yepes
ropnoBrHy. BHauane 3acbinaeTcsa MHepTHas 3arpy3ka (kepamsuT), Takum obpasom, uTo bl
HWXKHSAS YaCTb HACOCHOTO OTCeKa Oblna CKPbITa, @ CaM Kepam3nT paBHOMEPHO pacrnpee-
nunca no AHy Kopnyca. [lanee 3acbinaetcs 61oakTUBHbIA aBCOPOEHT, TaKMM 06pa3om, UTo
6bl yPOBEHb OMOAKTVBHOIO abcopbeHTa Obin HIXKE OPOCUTENBHOW TPYObI NPUMEPHO Ha
0,1 m.

9. 3acbinka nasyx Mexpay CTeHKamy KOTioBaHa 1 6/10Ka MPOu3BOAUTCA HE BbIHYTbIM FPYH-
TOM, @ MeCcKoM 6e3 KpyrHbIX TBEPAbIX BKIoUeHui (He 6onee 10mm). Necok yknagpiBaetca
NOC/IONHO € 06s3aTeNbHbIM TPaMbGOBaHMEM.

10. OTBOA, CTOUHbIX OUMLLEHHbIX BOJ OCYLLECTBNAETCA C MOMOLLbI Hacoca (B CTaHAAPTHbIN

KOMMNNEKT NOCTaBKN He BXOp,I/IT) yCTaHaBMBaemoro B HaCOCHBbI OTCeK 610Ka.
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CxeMbl NOAKNIOYEHNA:

Cenmux Pocmox Muxu

buogunemp «Rostok» [lawc

- Bexmunauua

1639

L "3

Cenmux Pocmok Aa4nsit

buogunemp «Rostok» [llnwc

“_Bexmunsuus

1717
1717

13
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Cenmuk Pocmok 3azopodusiu

buogunsmp «Rostok» [lawc

Beumunauusa

1881

|1

0

[ 41% |

buogunsmp «Rostok» llnwc

1305

Cenmux Pocmox KommedxHsiU

Benmunsuus

1970
1720

2227
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6. [lononHuTenbHoe o6opyaoBaHue

YanuHsiowas ropnoBnHa 640mMmm Ha cenTuk «Rostok»

Mpw rmy6rHe nogsoasLein Tpy6bl 1200 MM

YanuHawwasn ropnoBrHa 940Mmm Ha cenTuKk «Rostok»

Mpw rmy6rHe noasoasLlein Tpy6bl 1500 MM

Konopeu gpeHaxHblit h=2,0 M c Hacocom

Wcnonb3ayetcsa B cTaHpapTHon cucteme AK «Rostok» ¢ rmy6uHoi

3asieraHnA BXOAHOW KaHan3aLMoHHON Tpy6bl Ha ypoBHe 800 MM.

Konopgeu apeHaxHbiii h=2,5 m c Hacocom

Vicnonb3yeTcs B clyyae yCTaHOBKU YANVHAIOWEN FOPoBKHbI 640.

Konopgeu apeHaxHbiii h=3,0 m c Hacocom
OnwucaHwme: Vcnonb3yeTca B Ciyyae yCTaHOBKM yASIUHAIOLEN
ropnosuHbl 940.

Cxembl NOAKNIOYEHUA Konogua
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