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[aHHOe MeToguueckoe nocoéue paspaboTAHO B AOMONHEHWE K O6yYatoLLen Npo-
rPAMME, Y HECET CMPABOYHYIO GYHKLIMIO O3HAKOMITEHUS C OCHOBAMM NMOAG0PA, MPUH-
LIMMNOB OENCTBUS U OTIIMYUTESNbHBIX OCO6EHHOCTEN OBTOHOMHOWM KAHAIM3ALMU Cepum
«Rostok».

Bce Bonpoch! M 4OMOMHEHMS, KOTOPbIE Bbl XOTENM 6bl YBUAETb B CNEQYIOLLMX PEnAK-
LMsIX mocobus, HanpaenanTe No agpecy: info@ekopromgroup.ru
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1. BeepeHue

CeI'ITl/IK, KAK 2TeMEeHT NOKANbHOro O4YNCTHOIO COOPYXEeHUd, I'Ipe,D,HCBHCNeHHbII;I ona
NepBUYHOIro OTCTAMBAHUA KAHANTM3AUMOHHbBIX CTOYHbIX BOL, M3BECTEeH N NCNOoSb3yeT-
C4 OJOCTATOYHO OABHO. Ho Ttonbko B nocrnegHee gecatunnetuye npounsoLlen HOCTOHLLLMVI
6yM HO OTe4yeCTBeHHOM pPblHKE, B OCHOBHOM CBSA3AHHbIA C MOSABAEHMEM 60SbLLIOrO
YMCNA KOMMAHUM 3AHMMAKOLLIMXCA NPOMN3BOACTBOM VI3,D,€‘J'II/II7| M3 NNACTUKA, YTO NO3BO-
ndeT HanaguTb N3rotoBneHne OTHOCUTENbHO OeLlleBblX EeMKOCTen B MPOMbILLTEHHbIX
MACLWITAB6AX. MI3BHOYCBHO MAACTUKOBbIE CEeNTUKU npencraenanu CO60M AHOOTU Xe-
NEe306EeTOHHbIX U KUPMUYHbIX COOpy)KeHVIPI, PekoMeHOOBAHHbIX HOpMOTVIBHOVI no-
KyMeHTOLI,VIeVI elle B COBETCKOe BpeMd, OOHAKO No Mepe POCTA KOHKYpeHUMn cpein
NPEOW3BOAMTENEN U MPUXOAOM 30PYSEXHBIX MPOOYKTOB, HAYANACH «MAPKETUHIOBAS
roHKa». Pa3paboTuvku, 4O60BNSS TOT AU UHOM 3NEMEHT B NPOAYKLUMIO, U HA3bIBAS
ero KOKMM—Hméyﬂ,b HAYYHbIM TEPMUHOM, MNbITAKOTCSA NpuBeYb KOK MOXHO 605blUe no-
Kyncn'eneﬂ, npun aTOM B 60SbLUNHCTBE CBOEM OCO60 He 3040YyMbIBAACDH, KOK TN yCOBEpP-
LLIEHCTBOBAHMS 6yOyT PAGOTATh, M HYXHbI JI1 OHW BOOGBLLLE.

YeM xe koMnaHus «SkolMpoM» 1 Ha cenTuk «Rostok» MPUHLUMNMANBHO OTAMYa-

eTcs OT opyrnx?

Bo-nepBbix, OTHOLIEHWEM K Aeny, B KOMAHAE KOMMAHWUM COBPAnmch npodeccu-
OHQIbl B O6/IACTN OYMCTKU CTOYHBIX BOL, KOTOPbIE 3AHUMOIOTCS HEMOCPEACTBEHHO
PA3PABOTKOM OUYUCTHBIX COOPYXEHWIM, A HE CNOCOBAMM PEANN3ALMM NRAcTmKA. [Mpo-
d)eCCI/IOHOJ'II/I3M COTPYAHMKOB MNPOABNAETCH He TOSIbKO B JOCKOHAQIbHOM 3HAHUK BCEX

TEXHNYECKNX BOMPOCOB, HO N B YeCTHOCTU nepen NoTeHUMASIbHbIM KJTMEHTOM.

Bo-BTOpPBbIX, NtO60E TEXHONOrMYECKoe peLleHe Mbl MOXEM O60CHOBATbL HE TOMbKO
KpAcuBbiIMM CNTOBAMU, HO U TEOPETUYECKUMU, PACHETHBIMU N SKCNEePUMEHTASIbHbIMA
OCAHHbIMWU. KO)K,ElbIPI SNeMeHT CenTnka NpoCYMUTbIBASICA, MOOETMPOBANICA HA MK n n3y-

YarCa HA CreumanbHO CO3AAHHOM 3KCNEPUMEHTANTbHOM YCTAHOBKE.

B-TpeTbux, B centuke «Rostok» He MCNob3ytoTCs MHHOBALMOHHbIE B MPSMOM CMbIC-
fle 3TOro CI0BA TEXHOMOMMM, BCE OHU YXe AABHO AMNMPOBUPOBAHbI HO 6OJbLUMX COO-
PYXEHUAX WK B OPYrMX OB6MACTAX TEXHUKM. [TPOCTO Mbl AKKYMYSIMPOBAN 3TU UOen B
eOMHYIO MAYIO YCTAHOBKY, 715 MOBbILLEHNS OPEKTUBHOCTN OUUCTKM 1 CPOKA CIYX6bl

CAMOro cenTnka 1 nocnenyrlnx CUCTeM OOOHYNCTKMN CTOKOB.

B-ueTBepTbIX, LLEHOBAS MOMNTUKA KOMMAAHUU, CTOMMOCTb cenTuka «Rostok» comns-
MEPUMA C LEHOMU HO AHANOMMYHBIE COOPYXEHUS TOro Xe o6bemd, Npu 3TOM 3d Te
€ OEeHbI KIIMEHT MOyYdeT BbICOKOTEXHONOMMUYHbBIN CENTUK C MUHWUMASbHBIM KONn4ye-

CTBOM JIMLLHWUX OeTanemn.

B-nsaTbiX - rapaHTUs. Mbl Cneamm 3a KOXObIM NOMb30BATENEM CENTUKA «Rostok» 1
OMEePATUBHO PELLAEeM BCE BOMPOCHI, CBA3AHHbIE C MOHTAXOM, IM6O €ro aKCrayaTa-
umen.

/ B-wiecTbIX - pa3BUTUE. Mbl HE OCTAHOBIMBAEMCS HO MECTE U PAGOTAEM HE TONBKO
HO[L COBEPLUEHCTBOBAHMEM CEMNTUKA «ROStOk», HO M HOL PA3PABOTKOM HOBLIX CUCTEM

OOOUMCTKM.



2. CenTuk

2.1. YCTpOMCTBO U NPUHLMI pABGOThI.

CenTnk - 3TO 3MEeMEeHT JIOKANbHOIO OYUCTHOrO COOpPYyXeHU4, I'Ipe,D,HO3HOLIeHHbIl71
ana céopo n npe,u,BopMTeanon OUYNCTKN XO3AMCTBEHHO-BbITOBbLIX CTOUHbIX BOO OT
MHOMBUOYANbHbIX XWIbIX OOMOB, 06bEKTOB MASIO3TAXHOM 3OCTpOl;IKl/I, KOTTEeOxemn npou
OTCYyTCTBMMA LLeHTpGJ'IbHOﬂ CUCTEMbI KOHANM3ALMNN. CeﬂTMK, KAK TGKOBOVI, He gBngeT-
C4 3AKOHYEHHbIM O4YNCTHBIM COOPYXEHNEM U MPOUMEHAETCHA COMIACHO ,D,eVICTBy}OLLI,VIM

HOPMAM W1 NPABUIAM, COBMECTHO C CUCTEMAMM MOYBEHHOW U MHOW JOOUYNUCTKMN.

BbiToBbie

OcBeTneHHbI2
cToKn

A, B, C — KOMepbl B KOTOPbIX MOA, AENCTBUEM CUTTbI TIKECTU MPOUCXOOMUT OCBETIIEHNE
MOCTYMMBLLMX CTOKOB B CEMTUK C MOCneyoLern AHA3P06HBIM COPAXMBAHMEM BbINAB-
LIMX B OCOAOK OPraHMYeCcKmx BelLecTs. KonmyecTBo 1 NPOLEHTHOE COOTHOLLEHWE MO
06beMy KAMep perfnameHTUpyeTcs nyHkTamm 6.80-6.81 CHul 2.04.03-85. B sasucu-
MOCTU OT PACXOACA CTOYHbIX BOf CNERYET NMPUMEHSTb OOHOKAMEPHbIE CEeNTUKM ~ Mpu
pacxofe CToYHbIX Bof f0 1M3/cyT, aByxkamepHbie - Ao 10 1 TpexkaMepHble - CBbille
10 M3/cyT. O6beM NepBor KaMepsbl CrneayeT NMPUHUMATL: B ABYXKAMEPHbIX CEMTUKAX -
0,75, B TpexkamepHbix - 0,5 pacyeTHoro o6bema. [Mpn 3ToM 06bEM BTOPOW U TPETLEM
KAMEP HAZNEeXUT NPUHUMATL Mo 0,25 pacyeTHOro oébema.

E, F — Tpy6onpoBoabl, Yepes KOTOpble OCYLLECTBASETCS NOAAYA N OTBOA, CTOYHbIX
BOf, O TAKXE eCTECTBEHHAS BEHTUNSALMS COOPYXKEHMS.

G - Tpy6onposoabl (ropfoBWHbI), MPEeOHA3HAYEHHbIE As OTKAUKM OCOOAKA M3

cenTuka n npu HeOéXO,D,VIMOCTl/I TEXHNYECKOro O6CJ'Iy>KVIBOHVI9| COOpPYyXeHUs.
2.2. Pacuet o6bema

DOPMYSIA NOMHOIO PACYETHOrO O6beMa cenTuka (no NyHkTy 6.79 CHuMM 2.04.03-85):

V=3nq, roe

3 — KOIDDUUMEHT, yUUTBIBAKOLLMIA HEOBXOAMMOE BPEMS HOXOXOEHUS CTOKA B CENTN-
Ke — Tpoe CyToK;

N — KONMYECTBO NONb3OBATENE;
Q — CpeaHecyTOYHbIA PACXOM CTOYHbIX BOL OT OAHOIO MOJIb30BATENS, A MPOCTOTbI
pacyeta npuHumMaetca 200 n1/cyT.

PacueTHbIn 06beM cenTuka MPUHUMAIOT UCXOAS M3 YCNOBUS OTKAYKM OCOOKA He
MeHee OfHOro Pa3ad B rof. Npw cpefHe3MHen TeMnepaType CTOYHbIX Bog Bbilwe 10
°C unv npu HopMe BofooTBeaeHus cabilue 150 11/CyT. HO OQHOIO XMUTENS MOSHbIA PAC-

YETHbI O6bEM CEMNTUKA AOMYCKAETCs YyMeHbLLATb Ha 15-20 %.

CpenHecyTouUHbIM PACXOf, B Crlydde HeonpeneneHHoro KonmM4ecTsd nonb3oBaTe-
e MOXHO PACCYUTATL HO OCHOBE AGHHbIX Mo Mpunoxeruto 2 CHulM 2.04.01-85.

PACXOAbl BOAbl U CTOKOB CAHUTAPHbIMU MPUBOPAMU

CaHuTapHbie Nnpuéopsl Pacxop cTokos OoT npuéopa, n/cex.
YMbIBASNBHWK CO CMEecUTenem 0,15

Morika co cmecutenem 0,6

BaHHa co cmecutenem 0.8

[ywesas kKa6WHA € rny6oKnM oyLleBbiM NOLA0OHOM U 0,6
cmecutenem

YHUTA3 CO CMbIBHLIM 6QUYKOM 1,6

3. CucrteMmbl «Rostok»

3.1. HomeHnknaTtypa cuctem «Rostok» npoussopcTa koMnaHum «kollpom»

CneumonncTamMm KOMNaHum «3kolMpom» Pa3PABOTAHbI OUYUCTHBIE COOPYXEHMUS,
YAOBNETBOPSIOLLME MIOBble MOTPEOHOCTU 1 COOTBETCTBYIOLLIME AAXE CAMbIM CKPOM=-
HbIM BO3MOXHOCTSM NOTPEGUTENS.

ABTOHOMHbIE OUWCTHbIE COOPYXeHusi «Rostok» n cucTembl gooumcTkm «Rostok»

npoLwnm ece HEOBXOANMbIE UCMBITAHUS 1 UMEIOT BCE cooTBeTCTBYOLLNE CepTMq}MKOTbI.

CenTuk «Rostok» MunHu

TexHUUYeckme XapakTepUCTUKU

Kon-Bo nocTosiHHbIX nonb3oBarenen 1-2
Mpou3BoaMTENbHOCTD, M/ CyTKMN 0.3
Oébem, n 1000
Faéaputbi(BxLUxM), MM 1760x1100x1280




CenTuk «Rostok» [JayHbin

TexHUUYeckme XapaKTepUCTUKU

CenTtuk «Rostok» 3aropopHbii

CenTtuk «Rostok» KotTemxHbin Mnioc

Y

3.2. CucreMbl JOOUUCTKMU AN CENTUKOB cepumn «Rostok»

Kon-Bo nocTosiHHbIX nonb3osartenem 2-3
MponsBoauTeNnbHOCTD, M/CYTKM 0.45
Oé6bem, n 1500
Faéaputsi(BxLUxM), MM 1840x1115x1680
TexHUYecKue XxapaKTepUCTUKHU
Kon-Bo nocrosiHHbIX nonb3oBaTenei 4-5
MponsBoanTeNnbHOCTb, M*/CYyTKI 0.88
06bem, n 2400
Faéaputsi(BxLUxM), MM 2000x1305x2220
TexHU4eckmne XapakTepUCTUKM
Kon-Bo nocToAHHbIX Nonb3oBaTtenen 5-6
MponssoanTenbHOCTb, M3/CYyTKMN 115
O6bem, n 3000
Fa6apwutbi(BxLLx[), Mmm 2090x1440x2360

LpEeHOXHbIA TOHHEeNb

DNEeMEHT CUCTEMbI MOYBEHHOM JOOYMCTKM, N

ANg OTBOAA CTOYHbIX BOL B FOYHT.

Mnowaap nornowexus: 1,5 M

MpouseoautenbHocTb: 120 11/CyT.
Faéapursl (BxLLx[): 410x840x1800

Ycnosus YCTAHOBKMN

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

Tun rpyHTa: Necok, cyneco

Buodunstp
FepMeTUYHAS eMKOCTb C BMONOrnYecku
OKTUBHOWM U MHEPTHOWM 3Arpy3KOM.

Faéaputs! (BxLLxA): 1000x725x1500
MpowusesogutensHocTb: 300 n/cyT.

Ycnosus YCTAHOBKHA

YpoBeHb rpyHTOBbIX BOA: NIO60M

Tun rpyHTa: nto6on

Buogunetp «Rostok» nnioc
MpenHa3HAYeH 0719 OOOYUCTKM MPOLUEALIMX OC-

BET/IEHME B CEMTMKE XO3ANCTBEHHO-6bITOBbIX CTOU-
HbIX BO[, 0O KOHLIEHTPALMA, JOMYCTUMbIX /18 OTBE-
OEHWS B PEHAXHbIe KAHABbI 1 UCTOSIb30BAHMS 419
MonmMBA 3eMeflb MPeOOoCTABMEHHbIX O BeOeHWs

JIMYHOrO MOACOBHOrO XO3ANCTBA.
MpouseogutenbHocTb: 0o 500 n/cyT
FTaéaputbi (BxLLx[): 1840x1700x1120
Ycnosus yCTAHOBKM

YpoBeHb rPYHTOBbIX BOA: IO60M

Tun rpyHTa: No6omn

Konogeu, ¢uneTpaummn
[ns ocylecTBNeHUs 4OOUYNCTKM B MECUAHbIX MPYH-

TAX CTOYHbIX BOf, OTBOAMMbIX M3 cenTuhka «Rostok»,
pekomMeHayeTCa NpuMeHdaTb CrneunarnbHO paspa-

GOTAHHbIN GUILTPYIOLLMIN KONogeL,.
FTaéaputsi (BxLLxJ): 1580x200x200
YcnoBsus YCTOHOBKM

YpOBeHb rpyHTOBbIX BOA: ~ OT 3 M. U rny6xe

Tun rpyHTQ: NECOK, Cynech



3.3. KoHcTpyKTUBHBIE 0CO6€HHOCTU cenTUKOB «Rostok»

3.3.1. Oco6eHHOCTU ABUXEHUS CTOKA B cenTuke «Rostok»

TexHonornyeckoe
otBepcTue N22

TexHonornyeckoe

orsepcTue N21 Bbixog

Bxon Kamepa 3

LBUXEHHne cToka

lacutensb notoka

TOHKOCNOWMHbIA

Kamepa 1
nepenve

CuHTeTU4eckas
3arpyska

Kamepa 2

3.3.2. Kopnyc

Popma kopnyca «Rostok» NOJoBPAHA TAKMM OBPA30M, YTO 6bl COBMECTUTb B ce6e
[BO BOXHEMLLMX CBOWMCTBA: HAWMGOSbLUEE COMPOTUBIEHWE HAMPY3KAM OT FPYHTA U
HanGonbLUee 3HAYEHUE CUMbl COMPOTUBNEHUS CEMTUKA OBUXEHWUIO MNOL OencTBUEM
BHELLHNX OKTOPOB.

[na onpepeneHvs onTMMAnbHOM GOPMbI MO COMPOTUMBIEHUIO HAMPY3KAM HALLK
CNeumanmncTsl NMPOBOAUIN MOLENMPOBAHWE PA3MMYHBIX BO3MOXHbIX BOPWOHTOB B
YHUBEPCASIbHOM MNPOrPAMMHON CUCTEME KOHEYHO-3NeMeHTHoro aHanuaa ANSYS. MNMo-
JIyYEHHbIe PEe3yNETATH YEEAMUTENBHO MOKA3LIBAKOT MPEVMYLLECTBO LMAUHOPUYECKOrO
KOPMyCa HAL KyGUUeCKuM (M NoJOBHBIM) AAXE C yHETOM HANMUMS peéep XEeCTKOCTH
MPW PABHBIX UCXOAHbIX NMAPAMETPAX: BEC U TONWMHA CTEHOK.
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[NedopMauus nycToro Kopnyca, Npu ycrosuu ero 3arnyéneHus Ha 1,7 M (o ropnosuHy)

&

o i vy o s e ¥

am
— — —-_— -

[edopMaums 3anonHEHHOro BOAOM KOPMYCaA, MPW YCIOBUM ero 3arnyéneHus Ha 1,7 M (Mo ropnosmHy)

[aHHbIe NpUBEaEHb! NPU YCNOBUN OAMHAKOBOIO BECA EMKOCTEN - 75 K, YTO COOT-
BETCTBYET CPEeLHEN TONLWMHE CTeHKN 10 MM.

[ng onpeneneHns onTUMAnbHOM GOPMbI MO 3HAYEHWUIO CUITbl COMPOTUBIEHWS OBU-
XEHUIO CEMTUKA B FPYHTE MPUMEHSNACh CRedyloLlas MeToamkd. PACCMATPUBANMCH
TPU BAPUAHTA — WAPOOBPA3HAS, KyBudeckas n uunmHgpudeckas ¢opmbl. OCHOB-
HbIM KpUTEPUEM ONPEeneneHns HauTyyLLEero BOPUAHTA MPUHATA CUNA COMPOTUBNEHUS
cpenbl (Moussl) NPW ABUXEHUM CENTUKA MO ASMCTBMEM MMOPOCTATUYECKMX, FPABUTA-
LIMOHHBIX UIIX MHBIX CUI.

Cwna conpoTUBNEHWUs Cpedbl ABUXYLLEMYCS B HEM Tefly MOXET 6biTb BbIPOXEHA
YPOBHEHMEM 30KOHA COMPOTUBIIEHWS:

2
w
R =§S£%Z—,nue

£ — K03bOULMEHT COMNPOTUBIEHWS CpEeab;

S - NnowWaab NPOEKUMM Tena HA MIOCKOCTb, MEePEeHAUKYNAPHYIO HAMPABIEHMIO
ero OBMXeHus, M2;

p — NNOTHOCTbL cpeabl, Kr/M3;

@ — CKOPOCTb M/ Cex.

[na Bcex Tpex $popM YaCTb YPABHEHWA % SABNSETCS MOCTOSIHHOM MpPW JOoMnycke,
4YTO HA HUNX ,D,eVICTByeT OOHN N Te Xe CUJlbl, TAKNM 06p03OM cnpaeennBo PABEHCTBO!
R, _R, _R,
&S &S, &S
C y4yeToM PABEHCTBA O6bEMA CEMTMKOB PA3HBIX GOPM MPUHUMAETCS:
NERTEN

KosdpduumeHT conpotusnerns (§) aensetcs dpyHkUmen kputepus Re u daktopa
dopmbl O:

t=f(Re,®),roe
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B® - 6uodunstp YI'B - ypOBeHb NpyHTOBbIX BOS,

- OPEHAXHbIN TOHHENb

ot

CpOK Cﬂy)l(6bl no6biX cUCTEM AOOYUCTKH, YCTAHOBJIEHHbIX NOCe CenTUKa «Rostok», U BbINOMIHEHHbIX NO pekoMeHAaAL UK NpPoO-

nsBoguTens, cocraensert 15 ner.

MpunoxeHne N21

Fu - nosepxHocTb Wapa, UMetoLLero To xe 06beM, UTO U PACCMATPUBAEMOE TeNo
noBepxHOCTbIO F. 3HaueHne paktopa dopmbl: @y,p=1, @,5=0,806, D, ;y,,=0,69. Ko-
3dOULMEHT CONPOTUBNEHNS ONPEeRenseTcsd no rpaduky 3aBUCUMOCTU KOIPPULIMEH=
TA COMPOTMBREHMS cpedbl OT Re 1 dakTopa dopMbl (chepryHOCTH) YacTmL: Euap=1

€y6=71 Supnnap=10, MPpn Re=102. TTon yMeHbLLIEHWM 3HAYEHNs Re pasHULA Mexay & pa3-
JIMYHBIX POPM YBENNUMBAETCS HA MOPS[OK.

Takum OépOBOM, PABEHCTBO NpUHUMaeT BUL:
Rl_ RZ_ R3

1 7 10
OTKyAa MOXHO COENATb BbIBOL, YTO CUMA COMPOTUBIEHNUS MPWU ABUXEHME LWOpO-

O6PA3HOrO CEMTUKA B MOYBE B CEMb PA3 MEHbLLE YeM Y KyBMYeCcKoro 1 B 4ecsiTb pa3
MeHbLle YeM Yy LMInHOPn4eCcKoro.
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Ha ocHoBaHWe BbiLLENPEACTABNEHHBIX PACYETOB U PE3y/bTATOB MOAENMPOBAHMS
LMAMHOPUYECKAs GOPMA ABMSEeTCH HaMbonee ONTUMASIbHOM AN MOA3EMHON eMKO-
CTW, B T.4. CENTUKA, MO BCEM MAPAMETPAM: COMPOTUBIIEHUS HAMPY3KAM 1 ABUXEHMIO
B rpyHTe.

3.3.3. l[acurenb noToka

CneumanbHas KOHCTPYKLMS BMYCKHOTO TPY6OMNPOBOAA CNOCOGCTBYET MPOrHO3MPY -
EMOMY OBMXEHMIO B3BELLUEHHbIX BELLECTB B MOCTYMNAOLLMX CTOKOX, UTO CHUXAET CTe-
NeHb B3MY4YMBAHMS OCALKA U KOSIMYECTBO MOMOBLUMX B3BECEN B CIEMyOLLME KOMEPSI.
[aHHOe TexHoNornyeckoe peLLeHue No3BOSISET CHU3WUTb KOHLLEHTPALMIO B3BELLEHHbIX
BELLECTB HO BbIXOAE U3 COOPYXEHUS U yydLLaeT ouncTky Ha 20%, 4To B CBOKO ove-
penb NMo3BOMSEeT MPOOSIUTb CPOK IKCTUTYATALMM MOCHedyoLWMX CUCTEM MOYBEHHOM
OOOUUCTKM.

F‘I :
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Ha nso6paxeHusx NpencTaBneHsbl pesynsTaThl MTMOpOaUHAMUYECKOrO MOAENMPO-
BAHWS B nporpammHoM komrnekce CAMP SolidWorks Flow Simulation. Mo gaHHbIM
MOOENSM MOXHO CHOENATb BbIBOL, YTO BO3MOXEHHbIE HA FACUTENb MOTOKA GYHKLIMM
MPOrHO3MPYEMOrO HAMPOBIEHWS B3BELUEHHbIX BELLECTB U YMEHbLUEHUs CTeneHu
B3MYYMBAHNS OCOLKA BbINOMHEHbI.

3.3.4. TOHKOCNOWHbBIN Nepenus

TOHKOCNIOMHOE OCAXAEHWE OCTATOUYHO U3BECTHbIN M LUMPOKOMNPUMEHUMBI CNOCO6
OCBET/IEHWNS CTOYHbIX BOL, KOTOPbIN MO3BONSET UHTEHCUDULIMPOBATL MPOLLECCHl OCAX-
OEHWS B3BELLEHHbIX BELLECTB 1 HA 25 - 30 % NoBbICUTb 3PPEKTUBHOCTL OYUCTKM CTOKA.
K npeunmyliecTBaM TAKOro cnoco6a crenyeT OTHECTU TAKXe YCTOMUYMBOCTb PAGOTHI
MY 3HAYUTENBbHBIX KONEBAHUSAX PACXOAA M KOHLEHTPAUMIA 3arpssHeHnin. B cenTukax
«Rostok» peannsoBaH Nepenme 13 NepBO KOMEPLI BO BTOPYHO MO HAKTOHHBIM TRYS6AM,
OMAMETP KOTOPbIX HE MO3BOSSET B3BELLEHHBIM BELLIECTBAM OMNpeaerieHHOro pasmepa
U TMOPABIMYECKOM KPYNHOCTU NMPOXOAUTL Yepes MOAY/b, AAHHOE TEXHOMOrMYeckoe
peLleHne COBMECTHO C racUTENeM NMOTOKA CHUXAET KOHLEHTPALMIO B3BECEW HA Bbl-
xope 13 centuka go 90% 1 yBENMUMBAET CPOK CITYX6bl COOPYXEHMI MOYBEHHON [OO-

YMCTKM, B TPM PA3A MO CPABHEHUIO C OBbIYHBIM CEMTUKOM (CM. rpaduk).
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Ha n3o6paxeHnsax npedcTasneHsl pesynsTaThl rMapoAMHAMUYECKOro MOAENpPO-
BOHMSA B nporpamMmHom komninekce CAIMP SolidWorks Flow Simulation. PesynstaTsi
PACYETOB W UCCNELOBAHMIA MOKA3BIBAIOT, YTO YACTULEI AMaMeTpoM éonee 0,1 MM He

CMOryT NOMNACTb B KAMEPY 2 cenTmka «Rostok».

Cpok cryx6bl (3aMnmnBaHMS) CUCTEM [OOYNCTKM:
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1 CTeneHh OYUCTKU CTOKOB B CenTuke
60% 70% (100mMr/nutp)  80% (66Mr/nntp)  90% (33mr/nuTp)

4. CxeMbl MOHTODKAO cenTuKoB «Rostok» n cuctem pooumncTku.

CenTuku «Rostok» Munum, lauHbii, 3aropogHbiin, KottepkHbin Mnioc

Mepen OCyLLECTBIEHNEM YCTAHOBKM (MOHTOXA) CEMNTUKA HEOBXOAMMO BIGPATL Me-
CTO YCTOHOBKW COINIAICHO reofiormyecknm nccnenoBanmamM, CHull 2.04.01-85, CHul
2.04.03-85, CHul 30-02-97, CaHllnH 2.1.5.980-00 1 npoumnx COOTBETCTBYIOLLMX Oen-
CTBYIOLLIMX HOPMATUBHO-MPOBOBBIX AKTOB PD.

Mpw MoHTaXe cenTuka «Rostok» HEOBXOAMMO BLINOMHUTL MEPOMPUATUS AN1S BEH-
TUNSLMK CUCTEMBI, NpepycMoTpeHHble n.1718. CHulM 2.04.01-85 «BHyTpeHHWn BOofo-
npoBoA W KaHanuaaums 3aaHuniiy. OTBOA BO3OyxXA [OMKEH O6ecneyvnmBaTbes Yepes
BEHTUNMPYEMYIO MOABOASLLYIO KAHANMM3AUMIO (GaHOBBIA CTOSIK). DAHOBBIA CTOSIK KO-
HONMM3ALMW JOMXEH ObiTb BbIBEAEH HEMOCPEACTBEHHO HA KPbILLY 3AAHWS, HO BbICOTY
He MeHee 300 MM. He gjonyckaeTcs COBMELLEHWS LIAXT KAHAMM3ALMOHHOMO 1 BEHTU-
NALMOHHOTO CTOSIKA.

I'Iepeu MOHTCXOM cenTuka «Rostok» Heo6xogmmo onpenenntbCcd ¢ MeCTtoM Ong
YCTAHOBKMW:

* OT gjoMa — 5 ™;

* OT MPOHWLLbI MPOEe3Xen YaCTU JOPOrM M MECTA NAPKOBKM OBTOTPOHCMOPTA — 5 M;
* OT UCTOYHMKO MUTLEBOIO BOOOCHAGXEHMS — 50 M;

* OT AEPEBLEB — 3 M.

Tak e nepefn MOHTAXOM CeNTUKA HEOBXOAMMO MPUKIENTb OAHOCTOPOHHIOK MO-
NIMMEPHO-BUTYMHYIO NEHTY HO MECTO CTbIKO KOPMYCa W BCTOBKM CEMTWKA, NpeaBa-
PUTENBbHO OBPAGOTAB €ro 06Ee3XMPUBAIOLLMM pacTBOpUTeneM. [Jonroe xpaHeHue
CENTUKA C MNPUKIEEHHON BHELLUHEN NIEHTOM MO, NPSMBIMU COMHEYHBIMU JTYHOMN MOXET
BbI3BATH YACTUYHOE YXyALIEHME aAre- 3MOHHbIX CBOMCTB MATEPUANA.

1. NMogroToBKA KOTNOBAHA U MOHTOX CEMTUKA.

[NYy6UHO MOHTAXA CENTUKO 30BUCKUT OT MYOMHBI 30SIOXEHWNS MOABOASALLErO TPy6o-
NPOBOAJ, MECTHbBIX HOPM MO FySUHE NPOMEP3AHNS FPYHTA UK OMNPefenseTcs npo-
eKToM. B o6LueM crnydae Kopnyc YCTAOHABAMBAETCS HA YMIIOTHEHHbIN MPYHT AHA KOT-
NOBAHA. 1514 3TOro Ha fHEe KOTMIOBAHA YCTPAMBAETCS MECUYOHAs NMOQYyLLIKA BbICOTOM
100 MM C yTPOMB0BKOM. YKSIOH OHO KOTIOBOHA JOMIXEH 6biTh He 6onee 10 MM Ha 1M oT
ropu3oHTa. Pasmep KOTNOBAHA OMNpenensercs Ha OCHOBAHUM FABAPUTOB CENTUKA C
y4eToOM necyaHomn nogyLkm 300 MM MO NEPUMETPY CEMTUKA.

Ecnu ypoBeHb rpyHTOBbIX BOL, PACMONOXEH BbilLE YEM OTMETKA OCHOBAHMUS YCTA-
HOBKM, TO HEOBXOANMO BhINOMHUTL KO- PEHWE CeNTUKA, KOTOPOE NMPOU3BOANTCS CUH-
TETUUYECKMM KAHATOM (Mnn 13 OPYrMX HE FHUIOLLMX MATEePUAIOB) K 60POPHbLIM KM=
H$IM, YNIOXEHHBIM PSIAOM C CENTUKOM HA OHO KOTNOBAHA. [1ng centuka «Rostok» MuHmn mn
[ayHbIN pekoMeHayeTCs UCMOSb- 30BATh 2 6OPOIOPHbBIX KAMHS (MO OAHOMY C KOXA0M
CTOPOHbI), 06LLUMM BecoM 300 kr. Ang CenTuka «Rostok» 3aropomHbiit 1 KoTTemxHbIin -
4 60pOIOPHbBIX KAMHS (no gBa ¢ kaxxgon CTOpOHbI), o6LwmmM Becom 600 kr. JaHHble kam-
HW CBA3bIBAIOTCA MEXAY COB0M CUHTETUYECKMM KOHATOM, MePEKMHYTEIM CBEPXY Yepes
Kopnyc cenTtuka. [JonycTUMO B KOYECTBE SKOPS MCMOSb30BATL NOBbIE ApYrve 13nenms
13 6eTOHA COOTBETCTBYIOLLEro Beca. [1ng CBa3biBAHWS OBYX KAMHEN pekoMeHayeTcs
MCMOSb30BATL KYCOK KAHATA ASIMHOM 12 M.
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2. MoHTOX Tpacchl Tpy6onpoBoad.

TpaHLwes non NoOABOAALLMIA K CENTUKY TPYSOMPOBOL OT BbiMyCKA U3 AOMA AefaeTcs
€ yknoHoM 20 MM Ha M. B criydae He- OCTATOUHOM My6MHbI TRAHLEW (TPy6omnpoBoa
LIOSIXEH MOAOMTM K cenTuky «Rostok» Ha rnyéuHe 800 MM), He pekoMeHayeTcs yBenm-
UYMBATb PA3YKIIOHKY TPAHLWEeW. MpaBuIbHEE HO OQHOM K3 YYACTKOB TPACCHI MyCTUTb
TPY6Y NepPneHanKYNSPHO BHU3 A0 HYXHOM My6MHbI C MOMOLLBIO OTBOLOB HA 900 (unn
2 oTBOma No 450 ).

Hao goHe TpaHwen fenaeTcs BbipABHUMBAKOLLAS MOACHINKA MEeCKOM C YTPAMGOBKOWN.
MNopnBoasLLMA TPYBOMPOBOL COBUPAETCS U3 MPOMUIEHOBBIX TPYS AN HAPYXHbBIX Pa-
60T gnameTpom 110 M. TpySbl COEAMHSIIOTCS MeXay CO60M 1 C CENTUKOM MydpTAMM C pe-
3MHOBbLIMU YMNNOTHUTENAMN. OTBO,D,HLL[CIH préO OT CenTuKa yKnagblBAeTCyd C yKIIOHOM

He MeHee 10 MM Ha ™.

3. YTenneHue Tpy6onpoBoAd U cenTuka.

B pernoHax ¢ npoMep3aHmneM rpyHTa Ha ry6unHy Ao 0,8 M 1 riyéxe pekomeHgyeTtcs
BbINOSHUTb YTEMNEeHNe TPACChl NOABOAALLEro TPY6ONPOBOAA PYKABAMM U3 BCMEHEH-
HOrO MOMMUITUNEHA C BHYTPEHHUM anamMeTpoMm 110-114 MM. 1 TONLLMHON CTEHKU MUHKN-
MyM 8 MM.

My NOCTOSHHOM MPOXMBOHWM MONb3OBATENEN B 3UMHEE BPEMS rOAd, AOMOMHU-
TENbHOrO yTenaeHNs CaMOro CEeNTUKA He TpebyeTtca. Ecnu npegnonaraetcs oTcyT-
CTBME MOSb3OBATENEN B 3MMHEE BPEMS rofd HA MPOTSXEHUM 2 MecsiLieB 1 6oree, pe-
KOMeHayeTcs nepep 06PATHOM 3ACHINKOM CEMTUKA YTEMNINTL BEPXHIOK YACTb KOPMyCca
M CTAKAHA cenTuka «Rostok» maMTamu aKCTPy3MOHHOrO neHononuctepona (MeHo-
MASKC UM aHAnorm) TonwwmHon 50 MM. Mpwy YCTAHOBKE CEnTUKA B PErvoHaX, C ry-
6MHOM MPOMEP3aHNA TPYHTA A0 1,5 M 1 ryGxe PeKOMeHOyeTCs YyTennsTb BEPXHIO0

YACTb CENTUKA B O6S3ATENIBHOM nopsagke.

4, O6paTHAs 3aCbINKA TPACChl U CUCTEMBI.

MopBoasLLyto 1 OTBOAALLYIO TPY6bl CHAYANA MNPUCHINAOT MECKOM BPYYHYHO, MOCTO-
SAHHO KOHTPONMPYS Yron YkNoHa Tpy6. OBpATHAS 3ACHINKA CUCTEMbI MPOOU3BOLANTCS
6e3 npuMeHeHu4d CTpOMTeJ‘IbHOVI TEXHUKW.

MV HU3KOM YPOBHE FPYHTOBbLIX BOL M OTCYTCTBUM OCOOBbIX YKA3AHWA B MPOEKTe
YCTAHOBKM (MOHTOXQA) CEeNnTUKA OBPATHAS 3ACHINKA OCYLLECTBISETCS MOCTONHO Mne-
CKOM 6€3 KPYMHbIX BKITKOUYeHMW (He 6onee 10MM) C ogHOBPEMEHHbIM MOCTEMNEHHbBIM 30—
MOSIHEHMEM CEMTMKA BOAOW (DA3HMLA Mexay YPOBHEM 3ACHINKM 1 YPOBHEM BOMbI B
CeNnTHKe He NOMKHA NPEBLILLATL 15¢M). Kax bl Cov 3aCkINKM TLIATENLHO YTPAMGO-
BbIBOETCS W MPOIMBAETCS BOLOMN.

MK BLICOKOM YPOBHE MPYHTOBbIX BOL M MPOYMX CIIOXHbBIX MMAPOreoniormye- Ckmx
YCOBMSX O6PATHAS 3ACHIMNKA OCYLLECTBASETCS MOCIONHO LEMEHTHO-MECUYAHOM CMe-
Cblo (COOTHOLLEHME COAEPXAHUS MNecka K LeMeHTy 5:1) ¢ ogHOBPEMEHHBIM No- CTe-
MEHHbIM 3AMOHEHNEM CeNTUKA BOLOM (PA3HMLIA MEXAY YPOBHEM 3ACHINKM M YPOBHEM
BO[bl B CEMTMKe He OOMKHA MPEeBbiaTh 15¢Mm). Kakabii Cnov 30ChIMKM TLIATENbHO
YTPAMB0BbLIBAETCS M nponmeaeTcs Bogon. OTkauKy BOAbl MPOM3BOAMTL MOCHE MOSIHO-
O 3ACTbIBAHMS LLEMEHTHO-MECUYAHOM CMECH.

OTKaYKy BOAbI MPOU3BOAUTL OO YPOBHS OTBOASALLEN TPYEhl. [locnenoBaATeNbHOCTb
3QMOHEHUs CENTVKA BOAOM: NEPBON 3AMOHIETCs GUILTPOBASbHAS KaMepa (Yepes

TexHomnormue- ckoe oteepcTie Ne2), 3aTeM npreMHas kKaMepa (Yepes TexHonornye-
ckoe oteepcTie NeT).

TexHonornyeckoe TexHonornyeckoe

otBepctue N21

L peHaXHbI TOHHenNb
MaTb waros 05 MOHTAXA OOHOro ApeHAXHOro TOHHeNq:

1. BblkOMATb KOTIOBAH C rA6APUTHLIMM pasMepamm 2,2x1,5x1,2 (OxBxLL);
2. Ha LHO KOTIOBAHA 3ACHINATS LLe6eHb BbiICOTON He MeHee 0,3 M;
3. YCTOHOBUTb OPEHOXHbIM TOHHESb B KOT/IOBAH U MOAKIIIOUUTL €ro K CEeNTHKY;

4. Ha kaxgbli nocnegHnin OpeHOXHbIA TOHHENb CMOHTUPOBATL BEHTUNALMOHHbIA
TPYy60NpPOBOL;

5. OcyLLeCTBUTL O6PATHYIO 3ACHIMKY CUCTEMbI MECKOM.» HA «OCyLLEeCTBUTL O6PAT-
HYIO 30CbIMKY CUCTEMBI LIEMEHTHO-MECUYAHOM CMECHIO (C COOTHOLLIEHMEM COAEPXAHUS

NeckKa K LeMeHTy 5:1)

PeKOMeHAyeMOSl cXeMa MOHTAXKa

Centuk «Rostok» Muuu + 2 AT CenTuk «Rostok» AauHbin + 4 AT
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CenTtuk «Rostok» 3aropogHbin + 6 AT Centuk «Rostok» KotremxHbin + 8 AT

Buodunsrp
10 Waros a5 MOHTAXA O[HOIO TOPPAHOro GModuLTPA «Rostok»:

1 OI‘Ipe,EI,eJ'IVITbCﬂ C MeCTOM MOHTQAXA CUCTEMBbI;

2. B 30BUCKMMOCTM OT Mogeny (Mpom3BOANTENbHOCTM) CENTUKA M COOTBETCTBEHHO
HEeOBXOAMMOro KONMMYECTBA GIOKOB GMOPUIILTPA, OMPEAENUTLCS MO YepTexy Bbl-
BPAHHOM CXEMbl MOLKIMOUYEHNS C rABAPUTAMU COOPYXEHMS U KOTIIOBAHA (pasmep
KOTNOBAHA AOMKEH BbiTb HA 0,3 M 605IbLUE B KAXYIO M3 CTOPOH B ASIMHY U LUIKPUHY);

3. B o6Lem cnyyae ong centmka n 6ModunbTpd BbIKAMbIBAETCS OAMH KOTNIOBAH;

4. TTocne c60pPKM CUCTEMBI 3AMONHUTL BITOKM BUODUNETPA Yepes 3arpy304YHble OT-
BEPCTME GUNBTPYIOLLIMM MATEPUAIOM;

5. BHayane 3ackinaeTcs MHepTHAS 3arpyska (KepamamT), TaKuM o6pasoM, UTo Bbl
LPEHAXHAS (HUXHSAS) TPY6A BbINIA MOTHOCTLIO CKPBITA 3ArPY3KO;

6. Jlanee 3aceinaeTcs 6UOAKTUBHbBIN ABCOPGEHT, TAKMM OB6PA30M, UTO 6bl YPOBEHb
30rpysKku 6bis HUXE OPOCUTENBHOM (BepXHEN) TpyBbl MprMepHO Ha 0,1 M;

7. Mpy HEOBXOAMMOCTH, AS1% OTBOAA OYMLLEHHOIO CTOKA B TOUKY C6pOCA, PACMo-
JIOXEHHYIO BbilLe YPOBHS OTBOASLLEN TPY6bl, YCTAOHOBUTL MOBLICUTENbHbIN KONOAEL, B
COOTBETCTBUE C YEPTEXOM BbIBPAHHOM CXEMbI;

8. 3arnyLwmnTb NPOTUBOMONOXHbBIN KOHEL, APEeHAXHON TPY6hl KAXAOro NepBoro 6510-
Ka;

9 OcCyLLECTBUTL OBPATHYIO 3ACHIMKY CUCTEMbI LIEMEHTHO-MECUYAHOM CMeChio (C co-
OTHOLLEHMEM CONePXAHMA Necka K LemeHTy 5:1);

10. OépOTHyIO 30CbINMKY CEenTUKA BbIMOSIHUTL B COOTBETCTBUMU C MHCTPYKLMEN MO
MOHTQXY CenTunka.

PEKOMeHAyeMOﬂ cXeMa MOHTaXXa

AK «Rostok» MuHu

s

AK «Rostok» [lauHas

'

AK «Rostok» 3aropogHas Ontuma

e

AK «Rostok» 3aropogHas Jliokc

\
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AK «Rostok» KotrepgxHas Ontuma

AK «Rostok» KotTep)xHas Jliokc

8

S. Buodunetp Mnioc

10 WwaroB Ang MOHTAXA OAHOrO TOPdSHOro 6noduneTpa «Rostok» lMntoc:

1. OnpepenuTbcs C MECTOM 191 YCTAHOBKM:

-oTgomMa - 5wmMm;

* OT rPAHULbI MPOE3XEN YACTM JOPOrM U MECTA NAPKOBKM ABTOTPAHCMOPTA — 5 M;

* OT ICTOYHWKO MUTLEBOIO BOLOCHAGXEHNS — 50 M;

* OT JepeBbeB — 3 M;

2. Npwn MmoHTOxe AK «Rostok», ryBuHA 30N0XeHMS NOABOASLLEN KAOHANN3ALMOHHON
TPYObI OOMKHA 6bITb PACCUUTAHA TAKMM O6PA30M, YTOGHI NPW NOOXOAE K CENTUKY €&
ryéuHa coctaensna 800 MM (Mo LeHTpy Tpy6bl). YKNoH noaBomsLen Toy6sl OOMXeH
COCTaBMSATb HE MeHee 2 cM Ha 1 MeTp. lNpu 6onee HM3KOM 3aneraHMn NoaBoasLLEn

KOHQM3AUMOHHOM TPY6bl PEKOMEHAYETCS YCTAHOBUTL YOJIMHSIOLLYIO TOPOBUHY HA
CEenTuK 1 60K.

3. B 3aBMcUMOCTM OT Momenm (Mpou3BOAMUTENbHOCTH) CeMNTUKA M COOTBETCTBEH-
HO HEOBXOOMMOro KONMMYECTBA 6SI0KOB, A TAK Xe CXeMbl MOAKIOUYEHUs, HEOBXOAMMO
onpenenmuTbca C raéapuUTAMM COOPYXEHMS M KOTIOBAHA. PasMep KOTIOBAHA AOMKeH
6biTb HO 0,3 M 601bLUE B KOXAYIO M3 CTOPOH.

4. B o6uwem cnyyae ons centmka v 6510KA BbIKAMBIBAETCS OOWH KOTIOBAH.

5. YCTQHOBKY M MOHTOX CENTVKA 1 NOABOAALLErO TPYGOMNPOBOAA HEOBXOAMMO Bbl-
MOMHUTb B COOTBETCTBMM C MHCTPYKLMEN MO MOHTAXY CENTUKA (MprBeaeHa B nacnop-
Te Ha cenTuK).

6. BoK yCTOHOBNMBAKOTCS HA YMAOTHEHHbIN MOYHT AHA KOTAOBAHA. [Ns 3TOro Ha
[OHEe KOTNIOBAHA YCTPAMBAETCS NMecUYaHas noayLika Beicotor 100 MM ¢ yTPAMGOBKOM.
YKNOH OHO KOT/IOBAHAO AOMKEH 6bITh He 6onee 1cM Ha 1M OT ropu3oHTa. brnok no xe-
TIOHMIO 30KA3YMKO MOXET AKOPUTLCS.

7. Mpn MOHTOXE 6NIOKOB HEOOXOAMMO CAEAUTL 30 PACMONOXEHNEM OPOCUTENBHbBIX
OTBEPCTUIN B BEPXHEN. [IaHHbIE OTBEPCTUS 06S3ATENBHO [OMXHbI 6biTb HAMPABIEHbI
BHM3.

8. MNocne c6opkM CUCTEMBI HEOEXOOMMO 3AMONHUTL 610K GUBTPYIOLLMM MOTEPMA-
NIOM Yepes ropfioBuHy. BHaYae 3aChiNaeTcs MHePTHAS 3arpyska (KepaMmsuT), TaKuM
06pPA30M, YTO 6bl HUXHSS YOCTb HOCOCHOIO OTCEKA 6bINIA CKPBLITA, O CAM KEPAM3UT
POBHOMEPHO pAcCnpefenuncs no AHy kopnyca. [anee 3ackinaeTcs GUOCKTUBHbBIN
QB6COPBEHT, TOKMM OBPA30M, UTO 6bl YPOBEHb BUOCKTUBHOIO ABCOPBEHTA Bblf1 HUXE
opocuUTenbHon TRyGkl NpuMepHO Ha O,1 M.

9. 3achIinka NAsyx Mexay CTEHKAMM KOTIOBAHA U 6/10KA MPOU3BOAUTCS HE BbIHYThIM
FPYHTOM, O MECKOM 6e3 KPYMHbIX TBEPALIX BKIIIOUeHW (He 6onee 10MM). Mecok ykna-
ObIBOETCS MOCAOMHO C O643ATENbHLIM TOAMOOBAHUEM.

10. OTBOL CTOUHbBIX OUMLLEHHBIX BOL OCYLLECTBIISETCS C MOMOLLbBIO HACOCA (B CTAH-

OOPTHbBIV KOMMIEKT MOCTABKW HEe BXO,EI,MT) YCTOHOBMBAEMOrO B HOCOCHbIN OTCEK 6no-
Ka.
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Cxembl noaKnw4yeHna:

Cenmux Pocmox Muwu

buogunemp «Rostok» [llawc
_ Bermunauus

1639

Cenmuk Pocmokx [layHsit

20

buogunemp «Rostok» [lmwc

Bewmunauusa

1717

3605

3

o

3

Cenmux Pocmok 3azopodHsiu

buogunbmp «Rostok» [lawc

Bewmunsuus

1717

1881

4136

Cenmuk Pocmok KommeadxHsiU

1305

buogursmp «Rostok» [llawc
Benmunsuus

T

1970
1720

4456

2227
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6. lononHutenbHoe o6opyaoBaHue

YanuHsiowas ropnoeuHa 640MM Ha cenTuk «Rostok»*
Mpwv ryéunHe nogeogsLlen Tpy6bl 1200 MM

YanuHsiowas ropnoBuHa 940MMm Ha cenTtuk «Rostok»*
Mpu rmyéuHe nogsogsLien Tpyébl 1500 MM

* He ucnonbayeTcs Ans centmka «Rostok» KoTTeaxHbIn noc

Konopeu, gpeHaxHbin h=2,0 M ¢ HacocoM
Mcnonbsyetcsa B cTaHaapTHOM cnucteme AK «Rostok» ¢ rnyéum-
HOW 30NEraHns BXOAHON KOHAMM3ALMOHHOM TPYObl HO YPOBHE

800 mm.

Konopeu, gpeHaxHbin h=2,5 M c Hacocom

Vlcnonbsye'rcg B Cny4dde yCTAHOBKM y,D,J'IVIHﬂ}OLLI,elZ rOpPNOBUHbI
640.

Konopgeu, gpeHaxHbiin h=3,0 M ¢ Hacocom

OnucaHume: /icnonb3yeTca B Cyyae yCTaHOBKM yAJIVHAOLLEN

ropnosuHbl 940.

CxeMbl nogKkioveHus konogua

22
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Hua» CHulM 2.04.02-84". M., 1986.
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Mpoussoputens:

OO0 «3kollpom Cl1é»
194044, r. C-leTepébypr,

yn. Menpeneesckas, 4. 9, K. 2

8 (812) 407-25-57

8 (812) 407-25-57 (3BoHOK Mo Poccum 6ecnnaTHbii)
info@ekopromgroup.ru

www.ekopromgroup.ru



