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PE®EPAT

BreinyckHas kBanupukanmonHas padora no teme «HXEHEpHO — TEXHUYECKOE
obOecrieueHrEe TYPUCTCKO-PEKPEAIMOHHON 30HBI 3amoBeaHuka «CtonObi». Pacuer
CUCTEM BOJOOTBEACHHUS XO3SHCTBEHHO-OBITOBBIX M TMOBEPXHOCTHBIX CTOYHBIX BOJI
pEKpealMoHHON 30HbI 3amnoBenHUKa «CToJIObI» coAepKUT 86 CTpaHUIl TEKCTOBOIO
JIOKyMeHTa, 8 TUCTOB rpaduueckoro Mmarepuana, 31 CMoIb30BaHHBIN UCTOUHHK.

3ATIOBEJJHUK CTOJIbbI, BOOAOOTBEAEHUE IMTOBEPXHOCTHbBIX U
XO3SMCTBEHHO-BBITOBBIX CTOYHBIX BOJI, JIOKAJILHBIE OUYMCTHBIE
COOPYXXEHMS, OTCTOMHUK, COPELIMOHHLIE ®UJIbTPHI, BUOPEAKTOP,
EPIIOBAA  3AI'PY3KA, VIIbTPA®UOJIETOBASA  YCTAHOBKA C
[MPUMEHEHUWEM VJIbTPA3BYKA, OBOPOTHOE BOAOCHABXEHUE.

O6bexkT BKP — moBepxXHOCTHBIE M XO3SMCTBEHHO-OBITOBBIE CTOYHBIE BOJBI,
oOpasyroluecss Ha TEPPUTOPUU TOCYJAPCTBEHHOTO TMPUPOJHOIO 3aIlOBEJIHHMKA
«CTONOBI.

Lenr pabGorel — omeHka 3GGEKTUBHOCTH  CYIIECTBYIOIIUX  CHUCTEM
BOJIOOTBEACHUS, ONPEIETICHUE IKOJIOTHYECKON HArpy3KH Ha MPUPOJIHBIE KOMILIEKCHI,
BBI3BaHHbBIC JIEATEIHHOCTBIO YENOBEKa, U co3/laHrue PPEKTUBHONW TEXHOJIOTHUECKOM
CXEMBbI OUYMCTKH C IPUMEHEHHUEM BBICOKOTEXHOJIOTUYHOTO 000PYAOBAHMS.

3anauu BP:

- TpOBEJEHUE aHalu3a CYIIECTBYIOIIMX CHUCTEM BOJOOTBEACHHUS Ha
TEPPUTOPUHU 3aTIOBETHON 30HBI,

- aHaJIU3 KA4YeCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa IMOBEPXHOCTHBIX H
X039l CTBEHHO-OBITOBBIX CTOYHBIX BOJI, HOCTYMAIOIIUX Ha OUUCTKY;

- pa3paboTKa TEXHOJOIMYECKOH CXEMbl OUYHMCTKH CHUCTEM IOBEPXHOCTHOTO U
00BETMHEHHOTO MOBEPXHOCTHOTO U XO35HCTBEHHO-OBITOBOTO BOJIOOTBEICHHUS;

- pacueT ¥ TOAOOp ammaparypHoro oQOpMIIEHUS JOKAJIbHBIX OYHCTHBIX
COOPY’KEHUH Il KaXK/I0I0 THUIIA CTOKOB;

- IPOBEJIEHUE DSKOJIOTO-3KOHOMHYECKOTO OOOCHOBaHMS  IpeajiaracMoi
TEXHOJIOTHUHU.

AKTyalnbHOCTh HCCJIEAOBAHMM OOYCIIOBIIEHa HEOOXOJUMOCTBIO CH)KECHHMS
PEKpEaMOHHON Harpy3Ku Ha IPUPOAHBIE SKOCUCTEMBI, B TOM YHUCIIE, HA UCKIIFOUEHHE
HKOJIOTMYECKOM Yyrpo3bl OT BCEX BUJOB CTOYHBIX BOJI, a TAKXKE pean3alMei nNpoeKTa

CO CJIOXHBIM IPUPOHBIM pebe()OM B YCIOBUSIX 0CO00 OXPaHSIEMbIX TEPPUTOPHI.



COJIEP)KAHUE

BBEJIEHUIE ... et e e e a
J @5 0057 (o 03 10 (=) 50 6. U 7.
1.1 Onucanue TeppUTOPUN TOCYAAPCTBEHHOTO 3amoBeTHUKA «CTONOBDY .............. 7/

1.2 CymectBytomas cucteMa BOAOOTBEACHHS MOBEPXHOCTHBIX M XO3AMCTBEHHO-

OBITOBBIX CTOUWHBIX BO L.ttt seueus s ssensnssssnenssssssnessssnsssssssnessssneeasrssnenseseeneasresnenes 9

A K45 (013 (0 17 L= (5103 (X Q= T & 10....
2.1 Ucxonubie maHHBIC IJI pacueTa CUCTEM BOJOOTBE/ICHHS BUSUT-LICHTPA ........ 10
2.1.1 PacueTr cuCTEMBI XO35IMCTBEHHO-OBITOBOIO BOJOOTBEACHHUS .. . vuvevennnens 10

2.1.1.1 Omnpenenennie pacuy€THOM MacCOBOW KOHLIEHTPALMMU 3arpsi3HEHUUN

XO3AHCTBEHHO-OBITOBBIX CTOUHBIX BOL «utueueutnsnsnsnsnsnsnensnsnsnsnsnsnsnsnsnssnsssnseensnens 12..
2.1.1.2 Cuctema KaHATHU3AUUHN BUBUT-TICHTPA . vuvvnennennennarnannennennaenaennes 13
2.1.1.3 PacyeT BHYTpEHHEN KAHATTU3ALMOHHOM CETH ...euvvvrennennennannennannnss 14
2.1.1.4 PacyeT u OCTPOEHUE ABOPOBOM CETU KAHATUBAIMH ...cvvvvnavneeneen.. 18
2.1.2 Pacuer cucTeMbl MOBEPXHOCTHOTO BOJOOTBEHACHHS «..vvueernernaenernaennnens 18

2.1.2.1 Onpenenenne CpeIHETOA0BBIX 00bEMOB MTOBEPXHOCTHOTO CTOKa . 19

2.1.2.2 OnpeneneHue pacyeTHBIX PACXOJ0B MOBEPXHOCTHOTO CTOKa MpPHU

OTBEJACHUHU B BOJIOCOOPHBIC KAHATIBI 4. vvuvserneesnesnsenssnsssnsensensssnsesnessnssnsesneesneens 20...

2.1.2.3 OmpeneneHue pacyeTHbIX OOBEMOB IMOBEPXHOCTHOTO CTOKA IIPHU
OTBEICHHUMT HA OUHCTEY +1vtuevuetneuneensssnsssnsessensssnsessesnsssnnssneesnssnnesneessssnnesneenneens 23
2.1.2.4 TexHomoruyeckas cXeMa OYHCTKA IOBEPXHOCTHOTO CTOKa,
MOCTYNAIOIIETO Ha JIOKAIbHBIE OUYUCTHBIE COOPYKEHUS BUBUT-UEHTPA .. evnerneannenn. 24

2.1.2.5 PacyeT MHOrOKaHAJIbHOTO YCPEIHWUTENS C pa3IMYHOU JIUHOU

0020 £ 1> 11 (0 ) DU PP 21.

2.1.2.6 PacyeT BepTUKAIBHOTO OTCTOWHHKA C JITAMUHAPHBIM MOJIYJIEM .....28

2.1.2.7 Pacder copOmmoHHOTO (GUIABTPA C ABYXCIOWHOW 3arpy3Koil ¢

BOCXOISIIIAM TTOTOKOM BOJIBI .. e uutusussessnssaessnssseesessneesessneisenssnerseassssrnersenssnenes 31....

2.1.2.8Pacyet OMOpEaKTOPa C EPIIOBOM 3ATPYIKOM c..vvneenneenneenneennnnens 36

2.1.2.9 Pacuet copO1IOHHOTO HAMOpHOTO (prtbTpa ¢ 3arpy3koit MTM ...42



2.1.2.10 bakrepunmaHas ycTaHOBKAa o00€33apaXMBaHUSl CTOYHBIX BOJ

yIbTPa(HOIETOM C IPUMEHEHUEM YIbTpa3ByKa «Jlazypb M-5» .......ccooeiiviniiinnnns 45
2.1.2.11 PacyeT JONOJHUTEIBHOTO OOOPYIOBAHUS .. .cvuevrneerneennnannneennnes 48
2.1.2.11.1 AKKyMYJIAPYIOIIASL EMKOCTD ...vvuennannennrenneenennsennsenennees 48

2.1.2.11.2 PacyeT NUTAMOYTITIOTHUTEIS «.cvvuevrneenannsenneenennsenneennennsennss 48

2.1.2.11.3 Pacuer pe3epByapa OPOMBIBHOM BOJBI ......ccuveevneeenreennnnnn... 49
2.1.11.4 Pe3epBYaP-HAKOIIATEIID . ... cvueruenneenenneenneenennsenneenennaenneenns 49.

2.1.2.11.5 [1onGop HACOCHOTO OOOPYAOBAHMSI .. cvvneerneernnenneennennnens 49

2.1.2.12 Cucrema 000POTHOTO BOJIOCHAOKEHUS «.cvuevvneenaenanneennaenaennenns 3l

2.2 I/ICXOIIHBIG HaHHBbIC JJIA pacderta CUCTCM BOJOOTBCACHHUA HAYYHO-

MO3HABATENBHOTO KOMIUIEKCA «HAPBIM»...ccuniviiiiiiiiii e 22..
2.2.1 PacueT X03MCTBEHHO-OBITOBOM CUCTEMBI BOJOOTBEACHHU «..vvvvenenenenenen. 53
2.2.2 Pacyetr CUCTEMBI MOBEPXHOCTHOTO BOJOOTBEIACHHUS «...vvvvvenennannannannannns 54
2.2.3 OmnpeneneHue CpeaHEroIoBbIX 00BEMOB MMOBEPXHOCTHOTO CTOKA ........... 54

2.2.4 OmnpeneneHue pacyeTHBIX PacXOJ0B TOBEPXHOCTHOIO CTOKa IMpH
OTBEJICHUU B BOJIOCOOPHBIE KAHAIIBI .. cv.eeuuerneennseeneesnneenneenneesnsennneesnsernnseeneenns S9...

2.2.5 OrmpeneneHue pacyeTHbIX OOBEMOB MOBEPXHOCTHOTO CTOKa TMpHU

OTBEICHHUHT HA OUHCTEY +1vtuevuesnesneensssnnssnsesssnsssnsesssnsssnsesnessnssnnesneesnssnnesneenneens 56.....

2.2.6 OmpeneneHrue pacuy€éTHOM MAcCCOBOM KOHILIEHTpAllUM 3arpsi3HCHUN B

00IIeCTIIABHOM CUCTEME JIOKATBHBIX OUUCTHBIX COOPYKEHUM . vvvvvnevreenirannennannnnas 5./
2.2.7 ONIACAHUE TEXHOTOTHH OUMCTKM .. cvueuseenennenneenannesnsenaeneenaennaenaensens 59..
2.2.8 KAMEPA TALIICHHUST ... eeveeteeieeeeetaeeneea e et eeneee e e e e e e e e e e et eenaeaneenneennes 59....

2.2.9Pacuer MHOTOKaHATBLHOTO YCPEAHUTEIS C PA3IMYHON ITTMHOM KaHaoB .. 60
2.2.10 PacyeT BepTUKAJIBHOTO OTCTOMHHKA C JAMHUHAPHBIM MOJIYJIEM ............. 60

2.2.11 Pacuer copOunoHHOTO (UIBTpAa C€ JBYXCIOWHOW 3arpy3koil ¢

BOCXOISTITAM TIOTOKOM BOJIB - .. evvueeeuaesnaennaeennaennaenneennseennsesnsersnsersneesneeeenneennsOLois
2.2.12 PacyeT OMOpeaKkTopa € €PIIOBOM 3ATPY3KOM . cuuvnirneeneenenneenneeneenenns 64
2.2.13 Pacuet copOIImoHHOTO HAMmOpHOTO PriIbTpa ¢ 3arpy3koit MTM ...........67

2.2.14 bakrepunuaHas ~ yCTaHOBKA  0O0e€33apakUBaHUsI  CTOYHBIX  BOJ

yIbTpadHOIETOM C TPUMEHEHUEM yIbTpa3ByKa «Jlazyps M-3» ......cccoveviiiiniiinnnnens 638
3



2.2.15 Pacuer AONOIHUTETBEHOTO O0OOPYAOBAHM .. cvvueerneernnannneennernnsenneennnss 69

2.2.15.1 AKKYMYTUDPYIOIIAS EMKOCTD ...vvuernannennrnnsenennsesnsensnnssnnseneennss Q9.
2.2.15.2 PacUeT HITAMOYTUIOTHHTEIIS ... ccvueeternsennsenneensnnsennsenesnsennsennsennees Q9.
2.2.15.3 Pe3epByap IPOMBIBHOM BOMBI....cuueurernerneenannrenneenennsennsenennennss 7Q.
2.2.15.4Pe3epBYap - HAKOTIMTEIID «..cvuueeruernnennernnnennnnennsernnsennseeenseennsennnnd O
2.2.15.5 T1og0op HACOCHOTO OOOPYIOBAHHUS «..vvueenernnaenneenneennnenneennennns 70

3 DKOJOTro-’KOHOMHUYECKOE OOOCHOBaHUE BHEAPEHUS TEXHOJOTUU OOOPOTHOTO
1700 (0 (0 1) 85T0) V215 0 5 (AP 72
3.1 Pa3mep Bpena oT cOpoca 3arpsi3HSIONIUX BEIIECTB B COCTABE MOBEPXHOCTHBIX
CTOYHBIX BOJ] C TEPPUTOPHUU TJIABHON TYPUCTUUYECKON TPOTIBI 3aroBeIHUKA «CTOIOBI
...................................................................................................................... 12
3.2.1 Pa3smep Bpema oT cOpoca 3arpsA3HSAIONIMX BEIIECTB B COCTaBe
MOBEPXHOCTHBIX CTOYHBIX BOJ C TEPPUTOPHH HAYYHO-TIO3HABATEIBHOI'O KOMILJIEKCA
HaPBIM L. 16
3.2.2 Pa3smep Bpema oT cOpoca 3arps3HSIONIMX BEIIECTB B COCTaBe

XO3SIHCTBEHHO-OBITOBBIX CTOYHBIX BOO Ha TCPPHUTOPHHU HAYUYHO-IIO3HABATCIBHOI'O

KOMITITEKCA HAPBIM ..cuiiiiiii it e e e e e 78
4 TexHOJOTUS TPOKJIAJIKH BOJTOOTBOISIIITUX JTOTKOB «.evuevrernesesnsnnenneeneeneeneensensennens 81
CIIMCOK HCIIOJIB30OBAHHBIX NCTOUYHHUKOB ... 84



BBEJIEHUE

l'ocymapcTBenHbIlt  3amoBeqHUK «CTONOBDY SIBISICTCS. OJHUM W3  CaMbIX
MOCEIIAEMBIX  3alOBEIHUKOB B MHpe. OTO OOYCIOBIEHO, TPEXKAE BCETO,
YHUKAJIBbHOCTBIO €r0 PACIOJIONKEHHUS, B TOM YHCJIC TPAHCIIOPTHON JOCTYIMHOCTHIO U
HEIOCPEICTBEHHON OJIM30CTHIO K TOPOAY-MUUTHOHHUKY. [0 maHHBIM 0HUITHaTIBEHOTO
caiiTa 3amoBeHNKA, €KETOHO TYPUCTCKO-IKCKYPCHOHHBIN paliOH MOCEIIaT 0olee
500 ThICSY YETOBEK, M C KaXJbIM TOAOM 3Ta Iudpa yBenuuuBaeTcs. Hecmorps Ha
NPUHUMAEMbIe MEpBI IO TMPEAOTBPAIICHUIO JACTpagallii MPUPOIHBIX KOMIUICKCOB,
Takas TCEHACHIIMS TMPUBOAUT K BO3PACTAIOIICH HArpy3Ke Ha CYIIECTBYIOIINE
HKOCHCTEMBI.

CocTaBHOM 4YacThIO PEIICHUS yKa3aHHOW IMPOOJIEMBI SIBISCTCS WHKCHEPHO-
TEXHHYECKOE 00eCIeYeHUE IIIaBHOW TYPUCTHYECKOW TPOIBI M TEPPUTOPUU HAyIHO-
NO03HABATEILHOTO KOMIUIeKca «HapbiMy», HCIBITHIBAIONIMX HAOOJIbIIEEe HETaTHBHOE
BO3/ICHCTBHE OT JESATEIEHOCTH YEIIOBEKA.

B mpoekre paccMoTpeH BOmpoc 00 HHKEHEPHO-TEXHHUYECKOM O0OecredeHHH
CHCTEMBI XO3SHCTBEHHO-OBITOBOTO BOJOOTBEICHHUS MPOCKTUPYEMOTO BU3HT-IICHTPA.
[IpoekToM TaKkke MPETYCMOTPEHO TPOCKTUPOBAHUE CHCTEMBI ITOBEPXHOCTHOTO
BOJIOOTBO/IA C TIOCJEIYIOIIEH OYHCTKOW 3arpsi3HEHHOIO CTOKAa Ha JIOKAJIBHBIX
OUYUCTHBIX COOpPYKEHHAX. B  HaydHO-TIO3HaBaTeIbHOM KoMmIuiekce Hapwim,
pacIoNOKEHHOM Ha TEPPUTOPHUU 3alOBEIHHKA, TAKXKE IMpeaycMaTpuBaeTcs cOop u
OYUCTKAa OOBEAMHEHHOTO TOBEPXHOCTHOTO U XO3AWCTBEHHO-OBITOBOIO CTOKAa C
MOCJICTYIONIMM HUCIOJB30BAaHUEM OYHUIICHHOTO CTOKa Ha TEXHUYECKHE HYKIbI
3aroBeTHUKA.

[Ipexxme Bcero, 3TO TO3BOJIMT MPEJOTBPATHTH 3arpsS3HEHNE TOBEPXHOCTHBIX U
MOM3EMHBIX BOJIOMCTOYHUKOB, PACIIOJIOKEHHBIX BJIOJb TJIABHOW TYPUCTHYECKOM
TPOIIbI, @ TAaK)K€ CHU3HUTH IOCJIEACTBHsSI BOJHON JpO3UM B CYIIECTBYIOIIEM MECTE
cOpoca TOBEpXHOCTHBIX CTOYHBIX BOJ Ha penbed. Co3gaHme 00OPOTHOW CHCTEMBI
BOJIOTIOJT30BAHUS  TMO3BOJUT TIOBTOPHO HWCIIOJIB30BATh OYMINEHHBI CTOK Ha
TEXHUYECKUE HYXIbI 3aMTOBEAHIKA ¥ B KA4€CTBE BO3BPATHBIX BOJ JJIS TIOIJICPIKAHUS

OaJlaHca UCTOYHHKA.



AKTyalbHOCTh HCCJIEIOBAaHUM, HAIMPaBICHHBIX Ha pa3pabOTKy W BHEIpPEHHE
TEXHOJIOTMUECKON CXEMBbl OYHCTKH CTOYHBIX BOJ, OOpPa3yIoIIUXCS HAa TEPPUTOPUU
roCy/1apCTBEHHOro  3amnoBegHuKa «CtonOb», 00yclOBI€Ha HEOOXOIUMOCTBHIO
CHIDKEHHUSI PEKPEaIlMOHHON HArpy3kd Ha MPHUPOJHBIE DKOCHCTEMBI W pealln3aiuein
MPOEKTa CO CIOXHBIM MPHPOIHBIM pelbeOoM B YCIOBUSIX 0C000 OXpaHIEMBIX
TEPPUTOPUM.

[IpoexkT HampaBlieH Ha COXpaHEHHWE YHUKAIBHOW CpEAbl 3alloOBEJHMKA, a
MMEHHO, Ha UCKITFOUYCHHE YKOJIOTHUECKOHN YIPO3bl OT BCEX BUIOB CTOUHBIX BOJ IIyTEM
KOMIIOHOBKHU TEXHOJIOTHYECKON CXEMBI OUYHUCTKHU C IpUMEHEHUEM
BBICOKO?(()EKTUBHOTO o0opynoBaHUSI. Coznanue 3aMKHYTBIX cUCTEM
BOJIOTIONIb30BaHMsI, B CBOIO O4Yepellb, OOECHEUUT pPalMOHAIBHOE HCIOIb30BAHUE
MUMEIOIUXCA PECYpPCOB M CHU3UT DKOJOTMYECKYI0O HArpy3Ky Ha CYIIECTBYIOIINE
NPUPOTHBIE KOMIUIEKCHI, YTO B YCIOBHUSX OCO0O OXpaHSEMBIX TEPPUTOPUN HMEeT

peuiarouice 3Ha4YCHUC.



1 O01ue cBeneHus

1.1 Onucanue TeppUTOPUM rOCYAAPCTBEHHOI0 3anoBeJHUKa «CTo0bD)

B cooTBeTcTBUM ¢ KIMMAaTHUUECKUM pallOHHUPOBAHHEM 3aMOBEIHUK «CTOJIOBI»
pacrosio)keH B 00JIaCTU YMEPEHHOr0 KJIMMATHYECKOTO TM0sca, Ha CThIKE JBYX
obnacteit — Boctouno-Cubupckoit n 3anagno-Cudbupckoil, NoaBepKEHHOW BIUSHUIO
CEBEPO-aTIAHTUYECKUX 3UMHHUX ITUKJIIOHOB.

O61mas romaab 3anoBeiHoN Tepputopun cocrasisieT 47 219 ea. Teppuropus
BBITSIHYTa Ha 34 xku ¢ ceBepo-3amajia Ha I0ro-BOCTOK U MPEJICTABIsAET COOOM ydacToK
cpeaHeropHoro taexxnoro nanmmadra. [Ipenensnas Beicota oT 200 mo 840 m Hax
ypoBHeM wmopsi. Camasi BbICOKas ToO4Yka HaxoauTcs Ha KaiinblHCKOM XpeoTe.
CeBepHoil rpaHUIIEl 3aNI0OBEJHUKA SIBISETCA peka EHMCeN, ceBEpO-BOCTOYHOM — peKa
bazauxa, ro)xHOM — peka MaHa.

Knumar paitoHa pe3ko KOHTMHEHTAJIBHBIM C XOJOAHOM MPOIOJLKUTEIBHOU
3UMOA M KOPOTKHMM KapKuM JieToM. [IpoAoiKUTEeNbHOCTh 3UMHET0 Iepuoaa
COCTaBIIIET 8 MECSIEB — ¢ OKTAOps o Mai. CpellHero1oBasi TeMneparypa Bo3ayxa —
0,5 °C. Cpennsiss TemnepaTypa HamOoJiee XOJOJHBIX MECSIEB — JIEKaOph, SHBApD,
deBpanb — coctaBiser -22 °C. YCTOMYMBBIN CHEXHBIM IMTOKPOB 00pa3yeTcsl B Havale
OKTsIOps. Pa3pylienne CHEXHOro TOKpOBa HA4YMHAETCS B KOHIIE MapTa U
3aKaHYMBaeTCs K cepenune anpens. [ myOnHa cezoHHoro npomepsanus — 2,8m. 78 %
OCaJIIKOB BBIMIAJAaeT B Temoe Bpems Toxa (4-9 wmecsus). [lpeobmanaromue
HaIlpaBJICHUs BETPOB - I0T0-3aIa/IHbIE U 3alaHbIC.

Tepputopus 3anmoBeanuka "CtonObl" wWMeEeT XOpOIIO pPa3BUTYIO CETh
BonotokoB (0,63 xm/km?), o0mas MPOTSHKEHHOCTh KOTOPHIX cocTaBiseT Gonee 300
KiwioMeTpoB. OHa TpynmupyeTcss B YEThIPE Pa3IMYHbBIX MO TUJIOMIAJA BOAOCOOPHBIX
Oaccerina: Manbl, bazamxu, bombmoii CouszaeBoit u  Enuces. Camyro
MHOTOUYHCIICHHYIO TPYIIY BOJOEMOB MPEACTABISIOT MAJIble PyYbH U POAHUKH — UX
MPOTSHKEHHOCTh OKOJIO 2 km, magaeHue coctaisieT 70-180m va 1 xm. X nmonuHBI He

pa3paboTaHbl U MPEACTABIAIOT COOOM pacmaakd KaHbOHOOOPA3HOTO THTIIA.



VYCIOBHO TEpPPUTOPHUIO 3alOBEIHMKA MOXXHO TMOAEIUTh HAa TPU 30HBIL:
TYPUCTCKO-DKCKYPCHUOHHBIM  paliOH, OTKPBITBIA JUIl IIOCELIECHUS TYPUCTaMHU,
O0ydepHy0 30HY 3aMOBEIHUKA U TEPPUTOPHIO MOTHOM 3aMIOBETHOCTH.

Typuctcko-3kckypcuoHHblld paiioH (TOP) rocyaapcTBEeHHOro 3amoBeIHUKA
«CTonObl» pacnoyiokeH B OMpKailliedd K ropoay 4acTd B JIBYX KHJIOMETpax OT
yiauiel CBeputoBekast (denepanbHas Tpacca M-54). Ha TOP npuxoautcs camas
OonplIas peKpealMoHHAas Harpy3ka. B cuiny mOpuUpoAHBIX OCOOEHHOCTEH U
PEKpPEAMOHHBIX TPAJUIUMK HAarpy3ka Mo TEPPUTOPUU pacHpeliesieTCsi B OCHOBHOM
JIMHEWHO BIOJb TPOII.

B OydepHoii 30He 3ampenieHo NpoBeAEHUE MACCOBBIX KCKYPCH, MOCeneHue
TEPPUTOPUH JIFOJIBMH PETIAMEHTHPYETCS aMUHUCTpalei 3anoBegHuka. CocTosHue
PACTUTENIBHOCTH, 32 HCKIIOYEHHWEM OTIEJIbHBIX YYacTKOB, 3/1€Chb OJHM3KO K
ectecTBeHHOMY. [loBpex1eHHas MI0111a1b HEBEIUKA.

30Ha CTPOroro 3amoBEJHOTO PEXMMA B HACTOSIIEE BPEMS aHTPOIOTE€HHBIX
Harpy3oK, KaK IpaBujIO, HE UCIIBITHIBAET.

B nenom pekpeanmoHHOE BIMAHUE 3aTparuBaeT MeHee 3% Bceil Iuiomanu
3anoBeAHUKAa. Ha ocTanbHON €ro TEppUTOPUU SKOCHUCTEMBI MPEACTABIEHBI B HX
€CTECTBEHHOM BUJIE.

JpyruM aHTpOMOTeHHBIM (PaKTOpOM, 3aTpParuBalOUIUM BCE MPUPOJHBIC
KOMIUIEKCHI, SBISETCS O0Illee TeXHOreHHoe 3arpssHeHue. OnHako, HECMOTpS Ha
HENOCPEACTBEHHYIO0 OJM30CTh 3alOBEJHMKA K MPOMBIIUICHHOMY IEHTPY C
eXeroaHpIMU BeIOpocamu B aTMocdepy 10 200 ThIC. TOHH 3arps3HSIONIUX BEIIECTB, B
LEJIOM  COCTOSHME €ro  OXpaHSAEMbIX IPUPOJHBIX  KOMIUIEKCOB  MOXHO
OXapaKTepu30BaTh €llle KaK YAOBJIETBOpUTENbHOE. Takoil (eHOMEH 00YCIOBICH
3HauUMUTENbHBIM (Topsanka 550—650 M) mpeBbllieHuEM OOJbIIEH YacTU TEPPUTOPUH

3aIOBEIHUKA HAJl TOPOJOM U OJIArONPUSATHBIM HalpaBJICHHEM po3bl BeTpoB [1].



1.2 CymecrBywmasi cucreMa BOA0OTBeJIeHUS TOBEPXHOCTHBIX H

XO03S1liCTBEHHO-0BITOBBIX CTOYHBIX BOJI

PaccmarpuBaemass 118 NPOEKTUPOBAHUS TEPPUTOPHUS HUMEET  CIIOKHBIN
NpUpOIHbIN penbed. BelencTBue CylecTBEHHBIX MEPenajaoB BRICOTHBIX OTMETOK, a,
CJIEI0BATEIIbHO, 3HAUYUTEIILHOTO YBEJIMYEHUSI CKOPOCTH MOTOKA B MEPUOJT JOXKAECH Ha
TEPPUTOPUU TYPUCTUUECKOMN TPOIIbI, JOPOKHOE MOJIOTHO Pa3pylIae€TCs B JOCTATOYHO
KOpoTKHe cpoku. Kpome Toro, moBEpXHOCTHBIA CTOK MPEMSTCTBYET KOM(POPTHOMY
NEPEIBMKEHUI0 TYPUCTOB MO TEPPUTOPUM 3amnoBeAHOM 30HBL. llepenBukeHue
CIIy’keOHOT'0 aBTOTPAHCIOPTA BJIEYET 3a COOOM 3arpsi3HEHHE TEPPUTOPUH HEPTHIO U
He(DTENPOyKTaMH; BBIMBIBAEMbBIC C TEPPUTOPHH JIECHOT'O MAaCCHUBA COJIM, TIECYAHBIC U
TJIMHUCTBIC YaCTHUIbI, KOTOpPHIE 3aTe€M TMOMaJalT B CHUCTEMY BOJOOTBEICHUS
MOBEPXHOCTHOI'O CTOKa, B HACTOsIIEe BpeMsi cOpachlBaloTCa Ha peibed, UTo
MPUBOJUT K SPO3UU U 3aTPSI3HEHUIO MTOYB U BOJIHBIX OOBEKTOB.

[Tpu ob6crienoBaHUU TEPPUTOPUU 3aNIOBEAHUKA BIOJIb TJIABHOW TYPUCTHUYECKOM
Tporibl  ObUTa  OOHapy)XeHa JIMBHEBas  KaHAIM3allUs, COCTOSIHUE  KOTOPOM
XapakTepu3yeTrcs KaK HeyAOBIETBOPHUTENIbHOE. bBOKOBbIE CTEHKM OETOHHBIX
BOJIOOTBOJISAIINUX JIOTKOB MOABEP>KEHBI KOPPO3UM U OMO0OpACTaHUIO, HA OTAEIbHBIX
y4acTKaX CETH CHCTEMAa MOBEPXHOCTHOIO BOJIOOTBEIEHHUSI OTCYTCTBYET MOJIHOCTHIO,
YTO, COOTBETCTBEHHO, BBI3BIBAET HEOOXOAMMOCTh OOYCTPOMCTBA YyKa3aHHBIX
TEPPUTOPUH.

CymecTByromasi  cHUCTeMa  KaHaJW30BaHUs,  paCMOJOKEHHas  BAOJb
TYPUCTUYECKON TPOIIBI U HA TEPPUTOPUU KOMILUIEKCA, IPEACTABIIEHA B BUAE CENITUKOB
0e3 MpoBeACHUS OTKAYKU COACPKUMOTO C MOCIEAYIONUM KOoHcepBUpoBaHueM. [Ipu
TaKOM CII0CO0€ KOHCEPBAIUA HEBO3MOKHO 00€CTICUNTH MOHYIO0 T€PMETHIHOCTD, YTO
BIUSCT HAa XWMHYECKHH W MHKPOOMOJIOTHYECKUH COCTaB TIOJ3EMHBIX BOIHBIX

00BEKTOB.



2 TexHoJI0orn4ecKas 4acTh

2.1 Ucxoanble JaHHBbIE JJIA pacyeTa CUCTEM BOJ00OTBeleHUsI BUSUT-LIEHTPa

[IpoTsxeHHOCTH TpOMBI OT KOopaoHa IlepeBan 1o kopaona Jlanernno 4,3m
[lepexoHbIN BU TOPOKHON OAEHKIBI 2,8 km
OO6nerdyeHHbIN BU TIOPOKHON OACHKIbI 1,5 xkm

[IpoTskeHHOCTDH TpOMbI OT KOpAoHa JlanetuHo 1o yia. CBepasioBcKas 2,1xm

Cpennsisi mupHrHa MPOe3kKel yacTu 3,5

OO6m1as muomaab MPOSKTUPOBAHUS 2,83 ea

O6mas momaab achaabTOOCTOHHBIX TOBEPXHOCTEH 1,26

OO6m1as monaa b TPaBUHHBIX TIOBEPXHOCTEN 1,1 ca

OO6m1as monaa b TPYHTOBBIX OBEPXHOCTEN 0,47 2ca

PacueTHas myrHa y4acTKOB KaHaja 6400 m

CpenHuii yKJIIOH MECTHOCTH 0,064

NHTEHCUBHOCTDh NTOXKIA 11 JTAaHHOM MECTHOCTH MPOJIOIAKUTEIbHOCThIO 20 MHHYT

npu P=1 7O ualea
[Tokazarenp CTENEHU, XapPAKTEPU3YIOIIUNA H3MEHEHHWE PAaCcUYETHOM HWHTEHCUBHOCTHU
TOK]Isl BO BPEMEHHU 0,6
CpenHee KOJTMYECTBO JOMKIACH 38 TOMM. . vvveeennrteeeenanteeeeeanneeeeaenneeeennnnsananns 90
| 00) @ K-l LN 8 3 1) 1 (<) 5 0 SR 1,54

2.1.1 Pacuer cucTeMbl X031HCTBEHHO-OLITOBOI'0 BOJOOTBEICHHUS

[IpoexkToM MpenycMOTPEHO CTPOUTENILCTBO BHU3UT-LIEHTPA, MPOXOAUMOCTH
KoTtoporo cocrtapisger 950 uenoBek B AeHb. COrjgacHO MPOEKTY HA MEPBOM ITaKE
3IaHUSl PACIIOJIOKEHO TPU CaHy3la (MY>KCKOHM, KEHCKHH W JJIs MaJOMOOMJIBHBIX
TPYI HACEJICHMs), a TaKXKE€ KOMHATa yOOpO4yHOro mHBEeHTaps. OO0Iiiee KOIMYEeCTBO

CaHUTAPHO-TEXHUYECKUX MPUOOPOB — 15wum.
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PacueTHblli CyTOUHBIN pacxoj XO3AMCTBEHHO-OBITOBBIX CTOYHBIX BOJ OT

MOCETUTEINIEN BU3UT-LICHTPA:

q,-N
Qcp.cym. = 1(x)0 ’ (21)

rae J,— yaenbHas HOpMa BOJOOTBEACHUS, 8 i/cym,

N — xom4yecTBO MPHUOBIBAIOIIMX JIIOICH, ue.

8-950
Qcp,cym, = W = 7,6M3 / cym.

MakcuMalnbHbIE M MUHUMAJbHBIM TpeOyeMblil pacxoj] oOmpeaensercs o

dbopmynam
Qo = Koy " Qup . (2.2)
Qcym.min = Kcym.min 'Qcp.cym.: (23)
e Km B K, COOTBETCTBEHHO MAaKCHUMAJbHbII W MUHUMAaJIbHBIN

KO3 (UIIMEHTHl CYTOYHON HEPaBHOMEPHOCTH BOJOMOTPEOJICHUS, YUUTHIBAIOIINE
yKJIaJ JKU3HU HACENEHUs, PEKUM PaOOThl MPOMBIIIIEHHBIX MPEANPUATHNA, CTEIEHb
0J1aroycTpoNCTBa 3/TaHUN ¥ U3MEHEHUE BOJIONOTPEOJICHHS TI0 CE30HaM ToJla U JHSIM.

IIprHMMaroTCa paBHBIME cOOTBeTCTBEHHO K . =1,1; K =0,8.

cym.min

=11-76=84:x°/ cym,

Qcym.max

Qc:vm.m'n =08-76= 6’1/”3 / cyn.

JI1s OYUCTKHU XO3SHCTBEHHO-OBITOBOIO CTOKA MPOU3BOIUTCS TO00P THUIIOBOM
JOKaJTbHONW ouncTHOM ctaHimu mpomsBoaurtens 'K «3komoc», moaens JIOC-P-10
[3]. TIpousBoauTensHOCTh cTaHnuu coctaBuser 10 am’/cym. TabaputHble pazMepbl

mpeacTaBieHbl B a0, 2.1.

Tabnuna 2.1— I'abaputasie pazmepst JIOC-P-10

HaumeHnoBaHue Hmuna, vm | upuna, mm | Beicora, mm | Bec mycroro, m

JIOC- P-10 5840 1400 2550 4,3
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Tabmuna 2. 2— CteneHb OYUCTKHA XO3IUCTBEHHO-OBITOBBIX CTOYHBIX BO/I

KoHIieHTpalnu 3arpsi3HsIOMNX BEIIECTB Ha BBIXOJIE:

B3BemieHHbIC BEIECTBA, M2/OM° 3
BIK om, M2/ o 3
A30T aMMOHHMITHBIX COJeH, M2/ OM° 0,4
dochop bochaTuprii, m2/ om® 0,2
ITAB, me/ om® 0,1
A30T HUTPUTHBIU, M2/ om® 0,02
A30T HUTpPATHBIN, M2/ om® 9,58

2.1.1.1 OnpenesieHue pac4éTHOl MacCOBOWl KOHLIEHTPAIUM 3arpsA3HeHHid

X031HCTBEHHO-OBLITOBBIX CTOYHbBIX BOJ

[TokaszaTenu kadecTBa CTOYHOW BOJIbI, PACCUYMTHIBAFOTCS MCXOJs U3 HOPMBI Ha
OJTHOTO YeJIOBEKa, MPUHUMAaeMoii 1o [2].

KoHmieHTparuss 3arps3HeHUN  OBITOBBIX CTOYHBIX BOJ| OIpPEACISCTCS II0
dbopmyne

~ a-1000
q,

C ,meln, (2.4)

IJie a— KOJMYECTBO 3arpsA3HEHHI MOCTYNAONIMX OT OJHOTO YelloBek, e / uen - cym,
0, — HopMa BojooTBeAeHus, 1/ uen - cym.

Pe3ynbTaThl pacueToB mpeACcTaBiIeHBI B Ta0auIe 2.3
Tabmuua 2.3 — [loka3zarean KayecTBa XO3SIUCTBEHHO-OBITOBBIX CTOYHBIX BOJI

IIpu y,HGHBHOﬁ HOPMC BOOJOOTBCACHUA 8 Jz/cym Ha 9YCJIOBCKA

ITokazaTenu a, e/uen- cym C - me/om®

B3BemienHusie BemecTsa 65 3375
BITK nom 75 3906,3
A30T aMMOHUMHEIX COJIeH 8 412,5
docdatsr 3,3 175
X10pHIbI 9 468,8
CIIAB 2,5 125
O6mue komudopmubie 6axkrepun (OKB), ed/ om® 8 7880
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2.1.1.2 Cuctema kaHATU3AIUM BU3UT-IIEHTPA

CucreMa KaHAJIM3aIUK MPOSKTUPYETCS B COOTBETCTBUH C [2].

Cucrema KaHamu3allMM — CaMOTE€YHas, C BBIIYCKOM B HapyXHYIO
KAaHAUIM3ALUMOHHYI0 CETh C TMOCIEAYIOIIEM OYHUCTKOW Ha JIOKAJbHBIX OYMCTHBIX
coopykeHusix. B mepcrnektuBe pacmmpenus rpanuil r. KpacHosipcka BO3MOKHO
IIPUCOEIUHEHNE K TOPOJICKON KaHAJIN3aLMOHHOM CETH.

Huametp TpyO NpHHHMMAETCS] KOHCTPYKTHBHO MO HauWOOJIbLIEMY JHAMETPY
BBIITYCKHOM TOPJIOBUHBI BOJOIPUEMHOI0 MpUbopa.

st obecnieyeHus] BEHTHIISALMM CHUCTEMbl KaHAJIM30BAHUS HAa KaXJAOM CTOSIKE
NpeyCMOTPEH BEHTUJISILIMOHHBIN KJIanaH ¢ IIOAaAbo )KUBOTO CEYEHUS BO3YILIHOTO
notoka A = 3170.mm?, ycTaHaBIMBAaeMBblii B BEPXHEH 4YaCTU CTOSKA U IPOMYCKAeT
BO3JyX TOJILKO B OJHOM HANpaBJICHUH — B CTOSIK, KOTOPBIA HE BBIBOJUTCS BBIIIE
KPOBJIM 37aHUSI.

Ha ceTsix BHyTpeHHEW KaHaIM3alMK MPEAyCMaTPUBAETCSl YCTAHOBKA PEBU3UI
U MIPOYUCTOK B HA4aJle y4aCTKOB OTBOJHBIX TPYO, HA MOBOPOTAX CETH M HA JIJIMHHBIX
TOPU30HTAJIBHBIX YYACTKAX.

TpyOorpoBoibl KpemsiT TMpyd TOMOIIM METAUIMYECKUX XOMYTOB TOJ
NEPEKPBITUEM T10J1a TIEPBOTO ATAXKA.

Jlns  mpemoTBpaleHus ~— IpoMep3aHus ~— TPYyOOIPOBOAOB  HEOOXOIUMO
IPEyCMOTPETh TEIUIOU30JISILINI0, a TaK K€ T'PEIOIINA CaMOPETYIUPYIOMUN KaOelb
40 Bm - m nmuaoi 10 m 11 BeIMyCcKa KaHAIM3AIIMOHHON CETH.

Martepuan TpyOOnIpoBOIOB:

1) nns BHyTpeHHEW KaHanu3aluu U BeiITycka — « TpyOsl U (pacoHHBIE YacTH U3
MOJIMATHIICHA IS CUCTEM BHYTpeHHeH kaHanuzauuu. Texuuueckue ycnoBusi» ['OCT
22689-2014;

2) nns Hapy)KHOM KaHanu3auuu — «TpyObl 4yryHHbIE KaHaJU3allMOHHBIE U

daconnsie yactu Kk HUM. Texunueckue ycnoBusi». [OCT 6942-98.
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2.1.1.3 Pacuyer BHyTpeHHel KAHAJIN3allHOHHOM ceTH

CucremMa BHYTpPEHHEW KaHaJIM3alMU JOJDKHBI OOECleyrMBaTh HOPMaJIbHOE
BOJIOOTBE/ICHUE PACUETHBIX PACXOA0B CTOYHBIX BOL.

PacyeTHbIN CEKYHIHBIM pacxoJ CTOYHBIX BOJ HA y4acTKaX KaHAJIU3aLMOHHOU
ceTu omnpenaenseTcs no hopmyse

q°=q“ +q;,1/c, (2.5)
e 0" — oGumii pacxos ropsueil 1 X0JI0IHOM BOJBI HA yUacTKe, Ji/c;

s o
CIO — HOPMATHUBHBIM PpPaACXO0J CTOKOB Ha YYaCTKE CCTHU, IMNMPUHUMACTCA 110

npuiaoxeHuto A [2], a/c.
BeposTHOCTH IeHCTBHS BOIONPUEMHHKA OTIPEAEIseTCs Mo hopMyJie

tot
tot _ @ gy ‘U

_ Owa Y 2.6
3600- g - N (2.6)

tot ) v
rac th,u — HOpMa pacxod BOJbI (FOpiI‘ICI/I )41 XOJ'IOI[HOI/I) B Yac HauOOJIBIIETO

BOJIONIOTPEOJICHHS, 3aBHCAIIMNA OT THIA BOJOMOTPEOUTENS, /i, OMPEAEIIETCS 10
npuioxenuio A [2];

U — xonmnuecTBo HOCGTHTGHGﬁ, yel.,

tot

0, — CEeKyHJHBIM pacxoJi BOJbI MpuOOpa ¢ HAHOOJIBIIUM BOAOIOTPEOICHUEM,
HMPUHUMAETCS 10 Tpuitokenuto A [2], i/c;

N — KoTU4ecTBO MIPUOOPOB B 3[AHUU, UL,

MakcuManbHbIi O0IIHI CEKYHHBIN pacXo]l CTOKOB Ha YYacTKe:

tot

q° =59 a,1lc, (2.7)

tot .
rae 0, — To ke, uTo U B hopmyie 2.6;
o — K03 QUIMEHT, 3aBUCSAIIUH OT YKMCIa CAHUTAPHO-TEXHUUECKUX NTPUOOPOB P 1

BeposiTHOCTH WX JercTBus N mo npwioxenwuro b [2].

'mapaBnudeckuii pacdeT KaHAIM3AIMOHHBIX TPYOOIPOBOJOB MPOU3BOIUTCS
1o [2], Ha3Ha4as CKOPOCTh ABMIKCHHS KHUIKOCTH V , M/C, M HAMOJHEHUE h/ d TaKuMm

00pa3oMm, 4TOOBI ObLIIO BBIMOJIHEHO YCIOBHE:

14



V\/gz K, (2.8)

rie K=05 — mua TpyOONpoOBOAOB C HCHONb30BAaHUE TPyO U3 MOJUMEPHBIX
MaTepuasoB;

V — CKOPOCTh JIBUXKEHUSI )KUJIKOCTH, M/C;

h/ d— HanoixHeHue TpyOoonpoBoIa.

[Ipu 3TOM CKOPOCTH NBHMXKEHUS KUIKOCTU JOJDKHA ObITh He meHee 0,7 wm/c, a
HarnoiHeHue TpyoonpoBogoB —0,3-0,6. Pe3ynbTaThl THAPABIMYECKOTO pacuera
CHUCTEMBI BOJOOTBEIEHUS CBOAUM B TaOmunel 2.4-2.7.

TpyOGonpoBo caMOTEYHOM CHCTEMBI BOJOOTBEJCHUS MOHTUPYETCS U3
MOJIMMIPONTUIICHOBBIX  PacTpyOHBIX TpPyO C HampaBiIE€HHEM pPacTpyOOB TMPOTHUB

ABHKCHHUA CTOYHBIX BOJ.
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Tabnuua 2.4 — I'mapaBiuyecKkuil pacyeT CUCTEMbl BOAOOTBEACHUS

Ne yu. I, m Nup. | %, 24 | g%, 2/c U P NP a Grot, 2/C | Q°, /e | Qs 2/C d, mm h/d V, m/c i
1-2 1,3 1 0,9 0,12 10 0,021 0,021 | 0,217 | 0,130 0,15 0,28 50 0,23 0,81 0,100
2-3 0,57 2 0,9 0,12 10 0,010 0,021 | 0,217 | 0,130 1,6 1,73 110 0,35 0,7 0,018
34 1,16 3 0,9 0,12 480 0,333 1,000 0,59 0,354 1,6 1,95 110 0,38 0,73 0,018
4-5 0,5 4 0,9 0,12 480 0,250 1,000 0,72 0,432 1,6 2,03 100 0,38 0,73 0,018
5-6 0,32 5 0,9 0,12 480 0,200 1,000 0,79 0,474 1,6 2,07 110 - - -
6-7 1,31 5 0,9 0,12 480 0,200 1,000 0,79 0,474 1,6 2,07 110 0,39 0,74 0,018
7-8 3,13 6 0,9 0,12 480 0,167 1,000 0,84 0,504 1,6 2,10 110 0,39 0,74 0,018
8-9 1,84 17 0,9 0,12 950 0,116 1,979 1,38 0,828 1,6 2,43 110 0,42 0,77 0,018
9-10 1,02 18 0,9 0,12 950 0,110 1,979 1,38 0,828 1,6 2,43 110 0,42 0,77 0,018

10-11 21 0,9 0,15 951 0,075 1,585 1,25 0,938 1,6 2,54 110 - - -

11K1-1 21 0,9 0,15 951 0,075 1,585 1,25 0,938 1,6 2,54 110 0,43 0,78 0,018

Tabmuma 2.5 — I'mapaBnuueckuit pacuet Ct. K1-2

No yy, I, m N, mp. | % 24 | g%, 2/c U P NP a oty 2/C | Q> /c | O, 2/C d, um h/d V, m/c i
la-2a 0,32 1 0,9 0,12 470 0,979 | 0,979 | 0,200 | 0,120 | 0,15 0,27 50 0,23 0,81 0,100
2a-3a 0,69 2 0,9 0,12 940 0,979 | 1,958 | 0,400 | 0,240 | 0,15 0,39 50 0,33 0,7 0,050
3a-4a 0,69 4 0,9 0,12 940 0,490 | 1,958 | 0,800 | 0,480 | 0,15 0,63 50 0,45 0,74 0,040
4a-5a 1,13 6 0,9 0,12 940 0,326 | 1,958 1,05 0,630 | 0,15 0,78 50 0,51 0,78 0,040
5a-6a 1,18 8 0,9 0,12 940 0,245 | 1,958 1,17 0,702 1,6 2,30 110 0,41 0,76 0,018
6a-7a 1,18 10 0,9 0,12 940 0,196 1,958 1,24 0,744 1,6 2,34 110 0,41 0,76 0,018
7a-8' 0,3 11 0,9 0,12 940 0,178 1,958 1,27 0,762 1,6 2,36 110 0,41 0,76 0,018
8'-8 0,76 11 0,9 0,12 940 0,178 1,958 1,27 0,762 1,6 2,36 110 - - -
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Tabnuua 2.6 — I'mapaBnuueckuii pacuet Ct. K1-3

Ne yu, I, m N, mp. | g 24 | g%, /c U P NP a Grot, /¢ | Q°, /e | Qs, 2/C d, wm h/d V, m/c i
16-26 1,65 1 0,9 0,12 1 0,0021 | 0,0021| 0,2 0,12 0,15 0,27 50 0,23 0,81 0,100
26-36 1,3 2 0,9 0,15 1 0,0008 | 0,0017| 0,2 0,15 0,3 0,45 50 0,35 0,73 0,050
36-46 0,51 2 0,9 0,15 1 0,0008 | 0,0017| 0,2 0,15 0,3 0,45 50 - - -
46-10' 0,25 3 0,9 0,15 1 0,0006 | 0,0017| 0,2 0,15 0,3 0,45 50 - - -
10'-10 5,0 3 0,9 0,15 1 0,001 | 0,002 0,2 0,15 0,3 0,45 50 0,35 0,73 0,050
Tabnuua 2.7 — I'mapaBiuueckuil pacyeT TpamnoB
Ne yy., I, m N mp. Qo°, 1/c s, 21/C d, um h/d V, m/c i
5-5 2,64 1 0,7 0,7 50 0,48 0,76 0,04
-7 1,94 1 0,7 0,7 50 0,48 0,76 0,04
9'-9 3,47 1 0,7 0,7 50 0,48 0,76 0,04
40'-46 1,28 1 0,7 0,7 50 0,48 0,76 0,04
5'-5 2,64 1 0,7 0,7 50 0,48 0,76 0,04
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2.1.1.4 PacueTr U mOCTpPOEHHE IBOPOBOIi CETH KAHAJU3AIUU

['myOuHa 3a0keHus TpyOOnmpoBoAa B 30HE BBHIMYCKa U3 3[aHUs OMPEICIIeTCs
o ¢hopmyie

=V —hnp +0.3,m, (2.9)

8bINYCKA 3emau

rae V... — OTMETKA 3eMIIH y 3IaHUS, M,

h,, —ce3onHas riyOMHA POMeEp3aHus, M.

\% =1685-28+0,3 =166 m.

8bINYCKa

Pacuer otmeTok Hapy>KHOfI KaHaHHBaHHOHHOﬁ CCTU IIPUBOOUTCA B Ta6J'II/II_Ie

2.8.
Tabnuna 2.8 — Pacuet 0TMETOK HapyKHOW KaHAIU3AUU
I'myOmuna
OtMmeTKa Y
OTMeTKa JIOTKA, M | 3aJIOKEHUS,
3eMITH, M
Ne M
q, d, . ,
L m b [ il
ya-Ka e | mm

o o o - o —
= =
= () = ) = ()
g = o = T =
A o) N o N S
s = s = s =

11x1-1 | 5,22 | 2,54 | 110 | 0,018 | 0,09 | 168,5| 168,5| 166,00 | 165,91 | 2,50 | 2,59

kl-1 -

0C 45,4 2,54 | 125 | 0,015| 0,68 | 168,5| 168,5| 165,89 | 165,21 | 2,61 | 3,29

2.1.2 PacyeT cucTeMbl MOBEPXHOCTHOIO BO0OOTBEIEHUSI

C tepputopun 3amoBeIHUKA MPOU3BOIAT COOp MOBEPXHOCTHOTO CTOKA, B TOM
guciie ¢ ac(harbTUPOBAaHHOW TPOIBI, TPYHTOBBIX IUIOMIAIOK, PACIIOJIOKEHHBIX HA
kopnonax Jlameruno, 2-as Ilomepeunass u IlepeBan. Taxke mpowsBoamTcs cOOp
MIOBEPXHOCTHOTO CTOKa C KPOBEJb 3JAaHUM U COOPYKEHHM, PACIOJIOKEHHBIX BIOJb
IJIaBHOW TYPUCTUYECKOUN TPOIBL, U B IPOESKTUPYEMOM BU3UT-LIEHTPE.

COop TMOBEPXHOCTHOTO CTOKA OCYILIECTBISIETCSI B PEKOHCTPYUPYEMbIC

OCTOHHBIE JIOTKH, PACIIOJIOKEHHBIC BAOJb TJIaBHOW Tpombl. [ns peryaupoBaHus
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CKOPOCTH IIOBEpPXHOCTHOIO CTOKa YCTpamBalOTCid BOMOOONHBIE CTeHKH. COop

JMBHEBOI'O CTOKA C KPOBEJIb OCYIIECTBIISIETCS BOJOCTOUYHBIMU TPYOAMH U 3K€T00aMH.
Ot kopnona [lepeBas IOBEPXHOCTHBIN CTOK JBHKETCS IO OTKPBITHIM JIOTKAM B

CaMOTEYHOM PEKUME JI0 JIOKATBHBIX OYUCTHBIX COOPYKEHHM, pacnoyiokeHHbIX B 50

METpax OT MPOEKTUPYEMOI'0 BU3UT-IIEHTPA.

2.1.2.1 Onpenenenne cpegHerog0BbIX 00beMOB NOBEPXHOCTHOI0 CTOKA
CpennerooBbie 00beMbI JOKIEBBIX U TAIBIX BOJ OMPEACINAIOTCS 1o (popmye
W,=10-h,-¥, -F, (2.10)
W =10-h -¥ -F, (2.11)
rae F — pacueTHas niomaab CToka, 2a;

hy — cioit ocaaKoB 3a TEIUIbI NEePUOA roa, MM;

h,, — croii ocaikoB 3a XOJIOHBIH MEPUO]] rolIa, MM;

¥y, ¥ — obuue ko3¢ PUIHEHThI CTOKA T0KIEBbIX U TAJBIX BOJl COOTBETCTBEHHO.
W, = 10-255,3-0,46 - 2,83 = 3323,5 u° / 200

W, =10-54,8-06-2,83=930,5 »° / 200

v .E

v =Z%, (2.12)
rae ¥, — 3HadeHUs oOmmx KO3(G(UIMEHTOB CTOKa ISl Pa3IuYHBIX BHJIOB
IOBEPXHOCTH;

Fi — muiomaae pa3nuyHbIX BUAOB TOBEPXHOCTEH CTOKA, 2d;
F — o6mast miomnaab MOBEpXHOCTH CTOKA, 2d.

KoaddummeHT cToka g0 IeBBIX BOJ OIIpeaesieTCs 1Mo hopmylie

~07-126+03-11+0,2-047

=046
283

7,

O6mmit koxpdummerT crtoka ¥, C CEMUTECOHBIX TEPPUTOPHA W TUIOMIAIOK

NpeanpusITUii ¢ y4€éToM yOOpKH CHera, MmoTepb BOJbl M YaCTUYHOT'O BITUTHIBAHUS

BOOOIIPOHNIACMBIMH ITOBCPXHOCTAMH B IICPUOA oTTereeH MMPpUHUMACTCA PaBHBIM

0,6.
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CpenneromoBoii 00BeM MOBEPXHOCTHOTO CTOKa, OOpasyromerocss Ha
TEPPUTOPUH HACEIEHHBIX MTYHKTOB M IDIOMIA/IKAX MPEANPHUITHN B IEPUO]T BHIITAICHHS

JOXKJIeH, TastHUSL CHETa U MOMKH JOPOKHBIX MOKPBITUM, ONpeAesieTcs 1o hopmylie
W, =W, +W, +W, x°/ 200 (2.13)

rae W, — cpeiHero0Boii 00beM JTOKAEBBIX BOM, Mo,
W,, — cpeHeronoBoii 06beM TalbIX BOJ, M°;
W,, — cpeHero1oBoii 00beM MOJMBOMOEYHBIX BOJ, M°.
[ToNMBOMOEUHBIX ~ MEPONPUATHH  HA  TEPPUTOPHM  3alOBEIHMKA  HE

IPEAYCMAaTPUBAETCHI.

W, = 3323,5+930,5+0=4254,0 u°/ 200

2.1.2.2 Onpenesienne pacyeTHbIX PACX0JA0B MOBEPXHOCTHOr0 CTOKA MNPHU

OTBEACHHUH B BO[[OCﬁOprIe KaHaJIbI

Pacxon MOXKAEBBIX CTOYHBIX BOJ JUIS THJAPABIMYECKOTO pacdyéTa CETH H
OTIpeJICIICHHS pa3MePOB KaHaJla pacCYMTHIBAeTCs IO (hopmyiie
Qu=8-Q , (214)
rae f — xkodhPUIMEHT, YYUTHIBAIOIMIMKA 3alojJHEHUe CBOOOJHOrO0 oO0bEéMa CeTH B
MOMECHT BO3HUKHOBEHHSI HATIOPHOTO pexuma , ff =1;
Qr — pacxoJl JOXKICBBIX CTOYHBIX BOJ, OMNPEIACIAECMBbI METOIOM IPEACIIbHBIX

WHTEHCHUBHOCTEH, pacCUYUTHIBACTCS MO (popMyrie

Q =T”"%f\'F, (2.15)
rae ¥, — cpeanuil ko3 guuueHt croka, 0,57;

A, N — mapameTpsl, XapaKTEPHU3YIOIIUE COOTBETCTBEHHO WHTEHCHUBHOCTh H
MPOJAOJDKUTEILHOCTD OIS 111 KOHKPETHOM MECTHOCTH;

F — pacu€tHas nomaas cToka, 2a;

t" — pacuéTHas NPOJODKHTEIBHOCTh JOXIs, paBHAs MPOJODKHTEIBHOCTH

MPOTEKAHUS JOKJIEBBIX BOJ] IO MOBEPXHOCTU U TPYyOAM A0 pacu€THOTO y4acTKa, MUH.
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[Ipu otcyrcTBUM 0OpabOTaHHBIX [OAaHHBIX HapameTp A omnpenensercs o

bopmyne

A=g, -20"[1+19P y (2.16)
20 igm

r7e Qoo — MHTEHCUBHOCTH OIS (1/c Ha 1 ea) mpOaoIKUTENBHOCTBIO 20 MUHYT HpH
P=12o00;

N — T[oKa3aTelb CTENEeHH, XapaKTepU3YIOLIUHA HM3MEHEHUE pacyeTHOU
MHTEHCUBHOCTH JI0%K/s1 BO BPEMEHH;

M, — cpeaiHee KOIMYECTBO JOXKAEH 3a rox;

P — nepuon 0JHOKpaTHOrO MPEBBILLIEHUSI PAaCUETHOM MHTEHCUBHOCTH 0K, P =
1,25 200;

y — IIOKa3aTejb CTENEHHU.

N 191,25

A=70-20%%.|1
g 90

1,54
j =45587.

Pacuétnas MMpOAOJIZKUTCIIBHOCTD IMPOTCKAaHUA JOXICBOTO CTOKa I10

MOBEPXHOCTH M KaHATY JI0 pacu€THOTO y4acTka (CTBOpA) OIpeaesisercs mo popmyiie

t, =t

r con +tcan

+t,, m° [ 200 (2.17)

rae ton — IPOJOIKUTENBHOCTh MNPOTEKAHUS [OXKAEBOTO CTOKAa IO MOBEPXHOCTH
3eMJIM 10 KaHajia, MUH;

tcan — MPOMOIKUTENBHOCTh MPOTEKAHUS JTOKAEBOTO CTOKA MO YJIWYHBIM JIOTKaM
110 pPaCCUUTHIBAEMOTO CEYEHUS, MUH;

tp — MPONOIKUTENBHOCTh MPOTEKaHMs MJOXAEBOIO CTOKa Mo Tpybam 10
paccuuThiBaeMoro ceuenus (creopa), tp =0.

Bpemsi moBepXHOCTHON KOHLIEHTPALIMU JOXKIAEBOIO CTOKA con HA TEPPUTOPUU
HACEJIEHHBIX MYHKTOB IMPU OTCYTCTBHUM BHYTPUKBAPTAJIBHBIX 3aKPBITHIX JOXKIEBBIX
CeTel NPUHUMAETCS PABHBIM S5 MUH.

[TponoaKUTEALHOCTD MPOTEKAHUS JOKJIEBOTO CTOKA MO YJIMYHBIM JTOTKaM tcan

ompezaensiercs mo Gpopmyne
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Lo (2.18)
V

can

ten =0021-

rae 0,021 — kosdduurent, ydyuThIBAIONIUN MOCTEIEHHOE HapacTaHUE CKOPOCTEH
JBUKEHUS! CTOYHBIX BOJ] IO MEpE HAINOJIHEHUS JIOTKOB;
|can — I7TMIHA yYACTKOB JIOTKOB, M;

Vean — pacuéTHasi CKOPOCTh TEUEHUsI CTOUHBIX BOJI Ha YYacTKe, M/C.

ten = 0,021-@ =44 8 mun,

PacuetHas npogoKUTENBHOCTD MPOTEKAHUS JTOKIEBOIO CTOKA:
t, = 5+44,83+0=49,83 mun

Pacxon 1oIeBBIX CTOYHBIX BO:

05745587283

wer ¢

Q

Pacuértnrle pacxoabl TAJbIX BOI IIPU IMOCTYINICHUHU B BOJOCTOYHYIO CECTh MOT'YT
OBITH OIIPCACIICHBI I10 CJIOK0 CTOKA 3da YaChbl CHCTOTAAHHNA B TCUCHNUC CYTOK!

55-h, K, F
=— - Y 2.19
Q 10 +t, ’ ( )

rae h. — ciou Tansix Boj 3a 10 JTHEBHBIX YacoB, MM,

K, — ko3¢ uLneHT, yuuThIBaIOIIMi BEIBO3 U YOOPKY CHETa.

F
Ky=1-—, (2.20)
F
rac Fy — Iiomaab, oO4dYHInacMasa OT CHCra, BKIO4Yasa IUIomaab KpPOBCIIb,

O60py,HOBaHHI>IX BHYTPCHHHMH BOJOCTOKAMU, 2d.

1,26+1,10

Ky=1 =017.

- 55-18-017-2.83

=0801x/c,
10+ 49,83

Q

P acxoa MJOXACBBIX CTOYHBIX BOA I THAPABINYCCKOI'O pacqéTa CCTU U

OIIpCACICHUA pasMCPOB KaHalla:
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Q. =1.70,44 =70,44 x/c .

[lockonbKy  MakCUMAaJbHBIM  pacxoj  JOXKAEBOrO CTOKA  IPEBBIIIAET
MaKCUMAaJIbHBIM pacXoJl TalbIX BOJ, TO MOAOOP MapaMeTpPOB JIOTKA MPOU3BOAUTCS MO
MaKCUMAaJIbHOMY PacXoJy J0XIEBbIX BO1 [4].

st obGecrieyenus: 3(pPEKTUBHOIO BOJOOTBOAA C TEPPUTOPHUM 3AMOBEIHOM
30HBI PEKOMEHIYETCSl YCTAHOBUTh CUCTEMY OETOHHOTO Boj00TBOAa Mapku BGU DN
200, xnmacc Harpy3ku B125, ¢ pasmepamu B miane 280 Ha 260 mm. MakcumanbHas
MPOITYCKHAsl COCOOHOCTH JioTKa TipH ykioHe 0,02 coctaBisier 76,60 si/c, HanmoaHEHNE
- 0,92. MakcumanbHas CKOPOCTb JBH)KEHHSI IOBEPXHOCTHOTO CTOKAa B JIOTKE
HpuHUMaeTcs paBHOU 3 wm/c [5].

Jnist  coOnmoieHns TUIPABIMYECKOrO0 PEKHMMa JBMXKEHHSI MOBEPXHOCTHOTO
CTOKAa M UCKIIOYEHHUS TIOBPEKICHUM JIOTKOB B pe3yjbTaTe (OpMUPOBAHUS
3HAYUTEIBHBIX CKOPOCTEH Ha YYacTKax CeTH MpeAyCcMaTpUBaeTCs YCTaHOBKa
BOJIOOOMHBIX CTEHOK.

[lepexon dvepe3 MOCTOSHHBIE BOJOTOKH MPEIYCMOTPEH IO CYIIECTBYIOIIUM

MOCTaM H TPY63M, a TAKIKC 110 BHOBBb ITPOCKTHPYCMBIM MOCTHKAM.

2.1.2.3 Onpenejienne pacyeTHbIX 00bEMOB MOBEPXHOCTHOI'0 CTOKA MPH

OTBCACHHHU HA OYUCTKY

[Ipu oTBeneHHWH TOBEPXHOCTHOTO CTOKAa HA OYHUCTKY, PAacCUETHbIE OOBEMBI
ONPENENAI0TCA U3 YCJIOBHUSl NMpUE€Ma B aKKyMYJIHPYIOIIYI0O €MKOCTh OOJBILIETO W3
paccuntanHbiX aoxaeBoro W,, u tamoro W, cyTo4HBIX 00BEMOB MOBEPXHOCTHBIX

CTOYHBIX BOJ.

O0BEM HOXIEBOrO CTOKA, OTBOAUMOIO HAa OYHWCTHBIC COOPYKEHHS,
ompenensercs mo Gopmyse
W, =10-h ¥, -F,m°, (2.21)
rae ha — MakcuManbHBIA CIIOM OCAJKOB 3a J0XIb, CTOK OT KOTOPOrO IOJABEPracTCs
OYHUCTKE B IOJIHOM 00BéMe, 10 M,
F — mromans cToka, ea;
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Ymid — cpenHuid KO3 (GUIMEHT CTOKA AJisi Pacu€THOTO A0XKAS (ONpenemnsercs Kak
CpPEIHEB3BEIICHHAS BEIWYMHA B 3aBUCHUMOCTH OT TIOCTOSHHBIX 3HAuUCHUUH
K03 GUITMEHTA CTOKA W JUIS pa3HOrO BHJIa IOBEPXHOCTEH, MpUHUMAaETCs 110 [4]).

Cpenuuii k03 UITUEHT CTOKA JIJIs1 pacYETHOTO JOXKAS Phid

- 095-126+03-11+0,2-047

mid =057.
283

MakcuMabHbI CYTOUHBIM O0BEM JTOKAEBBIX BOJI:

W, =10-10-0,57-2,83=161,311°,

MakcuManbHbI CYTOUHBIN 00BEM TaJIbIX BOJI OIpeessercs no Gpopmye
W,=10-h,-a- ¥, -F-K ", (2.22)

rjae h. — To ke, uro u B hopmyie 2.19;

a — kK03 (DUIMEHT, YUUTHIBAIOIINNA HEPAaBHOMEPHOCTh CHeroTasHus, 0,8;

¥Yim — obmuit koaddunment croka tanbix o, 0,5-0,7 [6];

K, — 1o xe, uto u B popmyne 2.19.
rie Fy — mmomanp, ouwWimaemas OT CHera, BKJIOYas IUIOMIANb KPOBEIIb,
000pyTOBaHHBIX BHYTPCHHUMH BOJIOCTOKaMH, 2d.

MakcuMalbHBIN CYTOYHBIH 00BEM TaJIBIX BOJI:
W, =10-18-0,8-06-2,83-017 = 4157 M.

[Tone3upii 00BEM aKKyMyJupyromeld EMKOCTH TMPUHAT TI0 OOJbIIeMy

pacy€THOMY pacxonay:

W, =161,31-1,1=177 44 »°.

2.1.24 TexHojiornyeckasi cXxeMa OYHCTKH TOBEPXHOCTHOTO CTOKA,

MOCTYNAKIIEro Ha JJOKaJAbHbIC OYUCTHBIC COOPYKCHHUA BUSHT-LHECHTPA

JIns CHMKEHHsI CKOPOCTH MOBEPXHOCTHBIX CTOYHBIX BOJ W IMPEIOTBPALICHUSA
HapylieHus: padoThl MOCIEAYIONIUX COOPYKEHUN MPOEKTOM IMPeycCMOTpeHa Kamepa

ralcHMUs. s KaMCPbI raimcHuAa HOBCpXHOCTHLIfI CTOK IMOCTYIIaCT B
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AKKYMYJIUPYIOIYIO EMKOCTb.

J171 BBIpaBHUBaHUS NOCTYNAKOIMX ITOBEPXHOCTHBIX CTOYHBIX BOJI 110 PACXOAY
A KOHUEHTPALUMSAM 3arpsA3HSIONIMX BELIECTB IMPEAYCMOTPEH YCPEAHUTEIb, OTKYyAa
MOBEPXHOCTHBIM CTOK PABHOMEPHO MOCTYIIAET HA OYUCTKY.

3arpsi3HEHHBIH ~ CTOK  TPOXOAUT  MEXaHWYECKHMH  OJIOK  OUYMCTKH,
MPEACTABJIEHHBIN JIAMUHAPHBIM OTCTOMHUKOM. Ha cremyromem »sTane O4YMCTKHU
npegycMaTpuBaeTcs — 0o0paboTka  BOABI  HA  JBYXCIOMHBIX  (QuibTpax  C
a7IcOpOUPYIONIUM CJIoeM. 3aTeM OCBETJEHHAs BOJAAa MPOXOJUT 4Yepe3 OUOpeakTop C
epmoBoM  3arpy3kou. [l ymaneHWss ~HMOHOB  JKejle3a  NpPeayCMaTpUBacTCs
copOUMOHHBIN QMIbTp ¢ hunpTpytomiei 3arpy3koil MTM. 3akmtounuTenbHbIM 3TalloM
OUHUCTKH SBJSICTCS 00e33apakMBaHHE, KOTOPOE OCYIIECTBISETCS Ha YCTaHOBKE

Jlazyps M-5.

v |4 7o | co | oo i co | 50

Pucynok 2.1— TexHonorudeckasi cxema OYUCTKU CTOYHBIX BOJ
VY — ycpennurens; JIO — mamuHapHbIid 0TCTOWHUK; CD — cOpOIIMOHHBIE (PHITBTPHI,
bp — 6uopeakrop; bO — 6110k 06e33apakuBaHms

Tabmuma 2.9— IlokaszaTenu KauecTBa CTOYHBIX BOJI, MOCTYIAIOIINX HA OYUCTKY

Ne /it HaumenoBanue nokazaresst En. uzm. Pe3ynbTaT nu3mepenus
1 B3BelienHble BelecTsa mr/mqm® 461
2 Munepanu3zanusi (CyXoi OCTaTOK) M/ M3 900
3 XIIK mr/ oM 15,6
4 BIIK omm mr/ome 96
5 PactBopeHHBII KHCITOPO mr/ome 0,05
6 CIIAB mr/am3 0,01
7 AIIAB mr/ome 0,23
8 A30T HUTpPATHBIN mr/am3 2,5
9 Cynbdatsr mr/am3 17,7
10 docdatsr mr/am3 7
11 Hedrenpoaykrst mr/am3 32,14
12 XKeneszo obmee mr/am3 11,04
13 | CepoBomopon mr/am3 0,02
14 IllenoynocTh mr/am3 7,2
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Oxkonuanue TadauIsl 2.9.

Mnkpoﬁno.nornqeame nmoxKa3sarTejim

15 Oo6mue xomdopmusie 6akTepun (OKB) Yucrno
16 TepMoTONIepaHTHBIC KOIU(POPMHBIC KJIETOK B 50
6axrepuu (TKB) MII

275

He obnapyaceno

Tabonuua 2.10— [loka3zarenu kauecTBa BOILI B UCTOUYHUKE

3HayeHne moKa3areis

HaumenoBanue Haumenoranue HJ/I Ha
Bun mpo6et noKas3areneu METOJI NCITBITAaHUH HOPMBI 110
(dakTHUIecKoro HJT
Hpupouas | Bssewenrsie TTHJ] @ 14.1:2.110-97 3,6 100
BOJA BEIIECTBa, MI/IM
Musnepanu3anus
(cyxoii ocTaTok), [MHA © 14.1:2:4.114-97 123 1000-
mr/am3
XTIK, mr/mm® IMHJ ® 14.1:2:4.190-2003 11,4 -
BITK o, MT/ M IMHJ ® 14.1:2:3:4.123-97 6 -
PacTsoperHbIi THJT ® 14.1:2:3.101-97 0,05 14
KHUCJIOPOJI, MT/AM
CIIAB, mr/om® [MHJ] ® 14.1:2:4.158-2000 | wmenee 0,01 -
ATIAB, mr/mv® [MHJ] ® 14.1:2:4.158-2000 | wmenee 0,25 -
A3OT HHTpATHbIH, MHJ] @ 14.1:2:4.157-99 |  wmenee 0,20 45
Mr/oam
Cynbdarsl, mr/am3 ITHJT @ 14.1:2:4.157-99 9,9 500
docdats, mr/ M3 ITHJT @ 14.1:2:4.248-07 7,3 3,5
Hedrenponyirer, ®P1.31201.07432 1,7 0,05
MI/ oM
HKeneso obuee, FOCT 31870-2012 153 0,3
MI/ oM
CepoBonopon, mr/am3 IMTHJT @ 14.1:2.109-97 1,16 0,03
lllenouHOCTD, MI/mM° T'OCT 31957-2012 6,4 6,5
MukpoOHoIorndecKue
TIOKa3aTeiu
O6mue konmudopmHbIe
6axtepun (OKB), MVK 4.2.1884-04 270,0 lfg‘i)ioggeﬂ
YHCIIO KIETOK B 50 M
TepmoTosiepaHTHBIE
KOJIN(OpMHBIE i He He Ootee
6akrepuu (TKB), MYK 4.2.1884-04 obnapysiceno | 100 B 50

YHCIIO KIETOK B 50 MII

[Ipennaraemoe perieHue o0eCeYUT HEOOXOAMMYIO CTETICHb OYMCTKHU BOIBI JJIs

HCIIOJIb30BAHHA OYHUIICHHOI'O CTOKA Ha TCXHUYCCKNC HYKIbI 3alIOBCIHHUKA.
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2.1.2.5 Pacyer MHOrOKaHAJIBHOIO YCPeIHHUTEJsl C Pa3JUYHON JIMHOH

KaHaJI0B

Jliss  BBIpaBHHUBAHHS 3QJIMOBBIX COpPOCOB CTOYHBIX BOJ C COJAEpKAHHEM
B3BEIICHHBIX BEIIECTB THAPABIMYECKON KPYIMHOCTBIO 5 MM/c TIpU KOHIICHTPAIH J0
500.m2/0m3 NIPUMEHSIOTCS MHOTOKAHAIBHBIE YCPEIHUTEIH.

YcpenHeHne B TakuX YCTPOHCTBAX MPOUCXOANT IMyTEM pacipeie]IeHHs TTOTOKa
BOJIbI, KOTOPBIA JENUTCS Ha HECKOJBKO CTPYH, NPOTEKAIOUIMX MO KOPHIOpaM
ycpenuutens. Kopumopbl HMEIOT pasHyIO MJIMHY, IO3TOMY B COOpPHOM JIOTKE
CMEIIMBAIOTCS CTPYM BOABI C PA3NIWYHONW KOHIICHTpAIMEH 3arps3HUTENCH,

MOCTYIUBIINX B YCPEAHUTENb B pasHOe Bpems [7].

Pucynok 2.2— MHOrokaHallbHBIN YCPEAHUTENb C PA3IMYHOMN JJIMHON KaHAJIOB
1 — xaHaj moa4yu BOJIbl; 2 — pacipeneTuTeIbHbIN JOTOK; 3 — COOPHBIN JIOTOK; 4 — TryXas

MepPEeropo/iKa; 5 — KaHaJl OTBOJIa BOJIbI

Pacxon cTouHOM BOJIBI IOCHIE YCPETHEHHUS
&= 2.23
Y =4 ( )

rae 20 — cyMMa pacxoJ0B CTOYHBIX BOJ, MOCTYIAIOIIUX B YCPEIHUTEIb B TECUCHUE

CYTOK, M,

o - 1774
= 24

=739, m%u

O0BeM ycpeTHHUTENS OnpeiesieTcs o popMyIie
Wz:0,5'qW'tz'Kav , (2 24)
i€ Cw — PACXOJ CTOYHBIX BOM, M>/u;
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t; — AMUTENBHOCTH 3aJIMIOBOTO cOpoca, u;
Kav — ko3dpunment ycpennenus, Ka=1.
W,=0,5-7,39-3:1=11,1 m>

[ momans oqHOM CEKIIUU:

e vx | (2.25)
F= 11_ 32 m°

[IpousBoauTCs pacuer quaMeTpa YCPeIHUTEIA:

D=\/§, (2.26)

4.32
oz

KonnyecTBO KaHAJIOB B KEDK}IOIZ CCKIIMH YCPCAHUTCIIA MPUHUMACTCA PABHBIM

D= =2m

I_HI/IpI/IHa OJHOT'O KaHaJia:
05D

n

can

B

can

(2.27)

B :0,5-2

can

=0,25

2.1.2.6 PacueT BepTHKAJBLHOI0 OTCTOHHUKA ¢ JTAMUHAPHBIM MOYJIEM

BepTukanbHble OTCTOWHUKHN TPEICTABISIOT COO0M KPyTible, KBAAPATHBIE WIIH
MHOT'OYTOJIbHBIE B IJIAHE PE3EPBYaphbl C KOHYCHBIM WJIM MUPaMUJIAJIbHBIM JTHUILEM, B
KOTOPBIX MOTOK OCBETISIEMOW BOJbI JABUKETCS B BEPTUKAJIbHOM HAIPABICHUM.
BeprukanbHble OTCTOMHUKY MPEIyCMAaTPUBAIOT HA CTAHIUSAX MPOU3BOAUTEIHHOCTHIO
ot 200010 20000 43/cym 1 IpU HU3KOM YPOBHE IPYHTOBEIX BOJI.

CroyHasi )KHAKOCTb MOJBOJUTCA B MEPBYIO MPUEMHYIO KaMepy OTCTOIHUKA,
OTKYy/la TIEpETEeKAeT Ha JJAMUHAPHBI MOAYJb. BO BpeMsi IBHKEHUSI CTOYHOUM BOJBI O
JTaMUHAPHOMY MOAYJIO MPOUCXOJUT YCKOPEHHOE OCaKJICHUE B3BEIICHHBIX BEIIECTB.

Jlanee Boa CTEKaeT B KaMePy OTCTAMBAHUSA, OTKY/1a OCBETIICHHAS BOJA MO TPAJAUEHTY
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JABJIEHUS] BBITECHSAETCS B 4YacTh TYpPOYJIEHTHOrO MEpPEMEIIMBaHUA, MOCIE KOTOPOU
IIOJHUMAETCs B IPUEMHBIN [IEPETOYHBIN JIOTOK.

[Ipu pacueTe OTCTOMHUKA MPOTOYHASI CKOPOCTh IPUHUMAETCS PaBHOM He Oojee
0,7 mm/c, BpeMsl OTCTaMBaHUsl MPUHUMAETCA TAKUM K€, KaK W JJI TOPU30HTAJIbHBIX

OTCTOMHUKOB.

OnpenensoT HEOOXOAUMBIN 00beM padoueil YaCTH OTCTOMHUKA:

W=q-t,n°, (2.28)
e g — pacxoj CTOYHbIX BOJ, MY/u;

t — Bpems orcrauBaHus, u.

W=7.39-05=37x".

BricoTy paboueit yacTu OTCTOMHUKA OMPEEISIOT o popmyrie

H, =V t,m, (2.29)
rae V — npoToyHasi CKOPOCTh CTOUYHBIX BOJI, MM/C;

H, =0,/-1800 = 1,26 m.

HJ'IOHI&,III) JKHUBOT'O CCUCHUS.

W
F = ' 21

_Hl Iy (2.30)
F= i =294 m°.

1,26

JlnameTp OTCTOMHMKA:

_[4F+D)
D—,/—ﬁ M, (2.31)

rae T — mromaes xuBoro ceueHus HenTpanbHOI TPYOBI, opeaeseMas o GopMmyie

q 2
f =M, (232)
Vu-mp

r1e g — pacxoj CTOYHBIX BOI, MY/cC;

V. mp. — CKOPOCTb IBH>KEHMSI )KMJIKOCTU B LIEHTPAIbHOU TpyOe, Mm/c;
~ 00021

f=—"—-=007n7%,
0,03
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=196 um.

D_\/4-(2,94+o,o7)
T

OG6m1as BeICOTa OTCTOMHUKA Ompeensercs no Gpopmyne

H :H1+H2+H31M, (233)

rac HZ_ BBICOTaA HCfITp&JIBHOFO CJIOA MCIKAY HHU30M OTPaAKATCIbHOI'O IMUTAa U CJII0OEM

ocajaka, paBHa 0,3 u;

H ;—Bbicora Gopra oTcroitnuka, paBuas 0,5u.

H=126+03+05=206m.

brioku naMuHapHBIX 3JIEMEHTOB BBITIOJTHEHBI U3 MAPaUICIbHO YCTAaHOBIECHHBIX
JIMCTOB WJIM TUTACTHH, PACCTOSIHME MEX]y KoTopbiMu cocTasiseT 0,025 — 0,1 m, T.e.
3HAYUTEIBHO MEHbIIE, YeM 00Iasi TTyOuHa OoTCTOMHON 30HBI. [lnacTuHbl B Oj0Kax
yCTaHABIMUBAIOT 1oj yriaoMm 45 — 70° K ropu3oHTy, 4TO OOECIEUMBAET CHOJ3aHUE
ocajka.

[IpuMeHeHne OTCTOMHMKA C JaMUHApHBIM MOJYJIEM MO3BOJISIET TOBBICUTH
IPOU3BOJIUTEILHOCTh YCTAHOBKH (BpeMs ocaxkaeHus B3Becu cocrtaisier oT 10 mo 30
murn) U yBenmuuTh dpdekr oumctku g0 85 — 90 %, Tak Kak oOecrmeyMBaeT
3aziepKaHue Kak TpyOOAMCIIEPCHBIX, TAK U TOHKOIMYJIBIMPOBAHHBIX YaCTHUIl B3BECH U
HepTenpoaykToB.  OTCTOMHMKM C  JIAMHUHApPHBIM  MOJYJEM  OTJIHUYAIOTCS
KOMIIAKTHOCTBIO U, [0 CPAaBHEHHIO C OOBIYHBIMU OTCTOMHUKAMH, 3aHUMAIOT
MEHBIIYIO TUIOMIAb.

OOpa3zyromuiicss 0caJoK CIoJ3aeT B WJIOBOW MPUAMOK, M3 KOTOPOTO
MEePUOINYECKU yaanseTcs. BeruipiBaromme BemecTBa cCOOMpaloTes B Ma3yxe MEXIy
CEKIUSAMH M YAAISIOTCS TOTPY>KAIOIIUMCSI JIOTKOM ¥ TTIOBOPOTHBIMU TPyOaMHu.

BricoTa maMuHapHOTO MOAYJIS MPUHUMAEM IO pabodeil 4acTh OTCTOWHUKA, U
paBHa H,, =1 m. KomudyectBo mmactun cocraBnser 40 mrtyk. PaccrosHue mexmy
0JIoKaMH, a TaK)Ke MEXITY CTCHKOW OTCTOMHUKA W OJIOKOM MPUHUMAETCS U3 YCIOBUI
UX MOHTaXa W OTBEACHUS 3aJICP’KaHHBIX 3arps3HEHUNW B 30HE HAKOIUJICHUS H

coctasyset 0,1 m.
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2.1.2.7 Pacyer copOUMOHHOrO (GuUJIbLTPa ¢ JBYXCJOHHOH 3arpy3koil c

BOCXOAAIIIMM ITIOTOKOM BO/JbI

JIByXCIOMHBIA COPOLIMOHHBIN HAMOPHBIA QUIBTP MPUMEHSETCS ISl yIaleHUs
OCTATOYHOI'O  KOJIMYECTBA  B3BEUICHHBIX YaCTUL, KOTOPBIE MPENSATCTBYIOT
nocJyieayronieil riryookoi O4UCTKE OT HedTenpoaykToB. B kauecTBe 3arpy304Horo
Marepuasia JJig yAajJeHus B3BEIICHHBIX BEIIECTB Obul MpUHAT ['mapoaHTpamur-A,
1S ynanenust Hetu u HedTenpoayKToB — GuibTpyromias 3arpyska C-Bepas.

OUIbTPOBaHUE OCYILECTBISECTCS CHU3Y BBEPX, UTO YJIYUILIAET YCIOBUS PaOOTHI
¢bunbTpa BCIEACTBUE peaju3allid MPUHIUIA YOBIBAIOLIEH KPYMHOCTU 3€pPEH BAOJIb
notoka. [IpombIBKa OCYIIECTBISETCS OOPAaTHBIM MOTOKOM BOJBI JJIsi B3PBIXJICHUS

34rpy3KHu. Haxonupmuecs 3arpA3HCHUSA BBIMBIBAIOTCA H C6paCBIBaI-OTCSI B AOPCHAX

bunetpa [7].

S

9

3

Pucynok 2.3— ®unbTp ¢ BOCXOIAUIUM OTOKOM BOJIbI
1- moxBo BOABI; 2 — IMOABOJI MMPOMBIBHOM BOJIBI; 3 — OTBOJI (pUIbTpaTa; 4 — OTBOJI IPOMBIBHOM
BOJIbL; 5 — M0J1a4a BO3lyxa; 6 — MecKOyIaBIUBaIONINMN keN00; 7 — CTpyeHaIPaBIISIFOIIHNIA BBICTYIL;

8 — 3arpyska; 9 — noaepKUBAIOIINI CIIOM

O6muras onanp GuiIbTpa onpeaensiercs no Gopmymne

e Qo , (2.34)
T-v,,—36-3-w-t—n-t,-v

rae Qcym — TPOU3BOAMTENBHOCTH (GUIbTpa, MY/cym;

T- IpoaAO0JIZKUTCIbHOCTD pa6OTBI CTaHILIUU B TEUYECHUEC CYTOK, U,
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V, . — pacueTHast CKOPOCTh (PHIBTPOBAHUS, M/4;

N — YKCJIO MIPOMBIBOK (DUIILTPOB 32 CYTKHU;

W ¥ t — HHTEHCUBHOCTb, J1I/CeK M, ¥ TIPOJOJKUTEILHOCTh OTMBIBKH, U;
t, — IPOIODKUTEIEHOCT IPOCTOS HHUIBTPA M3-3a IIPOMBIBKH, 4.

o 177 44
24-6-36-3-7-013-1.035-6

=134 m?

[Tnomaae ogHOM cexuuu GuiIbTpa onpeaeistor no Gopmye

i-F, (2.35)

rae F — miomans HaropHoro GpuiasTpa, m?

N — KOJTM4ecTBO CEKIUi B OJHOM (UIIBTPE.

134

f =067, Mm°

K pa60Te IIPUHUMAIOTCs 2 napajui€jibHO U OJHOBPEMEHHO pa60Ta101111/16 JIMHUHN

a7ICOPOCHTOB MPU CKOPOCTH (DHIIbTpaLvK 6 M/u.

MakcumanbHass ~ COpOIIMOHHAas  €MKOCTh  copOeHTa  ['mapoaHTpaHIuT-A

ompenensercs mo Gopmye

al™ = 253-,/C,,, (2.36)
rie Cen— KOHIIGHTpAIIMS B3BEIICHHBIX BEIIECTB B HCXOHOM BOJIE.

a™ = 253.,/2766 =13306 M2/ 2,

MunuManeHass ~ cOpOLIMOHHAs  €MKOCTh  copOeHTa  ['mmpoantpanut-A

ompenensercs mo Gopmyie

aj)" =253-/C,, (2.37)
rie Ce — KOHIICHTpAIKS B3BEIICHHBIX BEIECTB B (PMILTPOBAHHOMN BOJIE.

al" = 253.,/4149 = 51532/ 2,

MaxkcumanbHas 103a copoenTa ['mapoanTpanur-A:
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_c,-C,

Derax - min ’ (238)
ag,
pr - 21064149, .,
5153

BricoTa 3arpy3ku, obecneunBaronias O4ucTKy, onpeaesercs no gopmyie

_Dy" T

= pomeell
kds ’ asb

h (2.39)

rae T — IpoJoJKUTENBHOCTh Pa00Thl YCTAHOBKH J10 IPOCKOKA, U;
Kis— cTeneHb ncueprnanus eMKOCTH COpOCHTA.

01-48

———=02wm
0,021-13306

h =

OOmrast BeIcOTa 3arpy3o4Horo marepuana ['uapoantpanur-A cocrasiser h =
0,2 m, tuameTp 3arpy3ounoro marepuaina - d=0,9 u.

MakcumainbHasi copOIIOHHas eMKoCcTh copoeHTa C-Bepaa omnpeaensercs 1mo

dbopmyne

al™ = 253-[C,,, (2.40)
rie Cen— KOHIIEHTpAIUsT HEPTETIPOAYKTOB B UCXOTHON BOJIE.

aT™ = 253.,/225=1200 2/ x,

MunuManbsHasi copOIMoHHasi eMKocTh copOenTa C-Bepan onpenensiercs mo

dbopmyite

aj)" =253-[C,,, (2.41)
rae Ce — KOHIICHTpaIUs He(PTEnpOAYKTOB B (PUILTPOBAHHON BOJIC.

am" = 253.,/005 = 56 57 vz / 2,

MakcumanbHas 103a copOeHTa:

DSrEax — Cen ;incex ’ (242)
Ay,
DT — 22498 -0,05 — 042/ 1
56,57

BricoTa 3arpy3ku, o6ecrniednBaroiiasi OUuCTKY, OnpeaenseTcs mo Gopmyie
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_Dg" T

- max ’
kds "84

h (2.43)

rae T — IpoJoJKUTENBHOCTD Pa00Thl YCTAHOBKH J10 IPOCKOKA, U;
Kis— cTeneHb ncuepnanus eMKOCTH COpOCHTA.

04-48
00191200

84 wm.

h, =

OoOmas BeicoTa 3arpy3ounoro Marepuaiga C-Bepan cocrasmser h = 0,84 u,
auametp — d=0,9 m.

HNuamerp ¢unbrpa npuHuMmaercs paBHbiM 0,9 m, BbICOTa CJOSI 3arpy3ku
I'mapoantpanut-A — 0,2.m, BeicoTa cnost 3arpy3ku C-Bepan — 0,85.m, ctpourenbHas
BeicoTa (Quiabrpa — 1,9 M, mnomans 3arpysku 1 cekuum f =0,67 m? K paGore
npuHEMaeM 1 padouunii GuabTp U 1 pe3epBHBIN.

OOmmii pacxos BOABI HAa MPOMBIBKY Ha OJUH (DHIBTP:

q,=Ffoa:lc, (2.44)

rac¢ w— UHTCHCUBHOCTD IIPOMBIBKH, J/cek -]l/lz.

q,, =064-5=32x/c= 0,0032x°/ c.

JlnameTp CTalbHOrO KOJUIEKTOpA PpacCHpeieUTeIbHON CHCTEMBbl HAIOPHOTO
(GuIBTpa IPU CKOPOCTH BXOJa B HETO MPOMBIBHON BOJBI Vi, = 1,1 m/cex paBeH Uiy =
90 mm.

C xaxmoil CTOPOHBI KOJUIEKTOpa pasMmemiaercss 6 OTBETBICHUN B BHJE
TOPU3OHTANIBHBIX CTAIBHBIX TPYO HAPYKHBIM guamerpoM S0 mm, IpUBapUBAEMBIX K
KOJUIEKTOPY MOJI MPSIMBIM YIJIOM Ha B3aUMHBIX paccToaHusax 0,061 .

Ha mTynepax OTBETBIEHUN YKPEIUISIOTCS WIEJNEBbIE JAPEHAXKHBIC KOJIAYKH.
HeobOxonumasi cymmapHas TUiomiaab mieinei B APeHaKHBIX KOJMadyKaxX JOJKHBI OBITh
0,8— 1 % paboueii momaan GuUILTPa, T.C.

.D?
f —001- %=, .
Z . =00 . (2.45)

[Tnomans menei Ha KakaoM Konmauke cocrasuser f, = 192 um?= 0,000192

=0,006 n”.

2
z fm = 0101 z 0’9
4
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OO11ee 4nuca0 KONMAavyKoB Ha OTBETBICHUAX PACTIPEACIUTEIBHON CUCTEMBI:

n=S (2.46)

Tak kak QUIBTp MMEET B IUIAHE KPYIJO€ CEYEHUE, TO OTBETBIECHUS OyAyT

pasHoii niuHbl, a umenHo: 0,37 m, 0,36m, 0,31m u 0,21 m.

CymMmapHas JJIMHA BCEX OTBETBJIICHHM pacIpeACc/IUTESIbHON CHCTEMbl (QUIbTpa
D = 0,9 m cocraBur:
L = 4-(0,36+0,31+0,21) + 2:0,37 = 4,26 .

CpezIHee pPacCTOAHNEC MCKAY APCHAKHBIMHA KOJIITAYKaAMU

e=—, (2.47)

426

e =0,126.m =126 mm

KomuuectBo HpOMLIBHOﬁ BOJBEI, HpHXOI[)IH.IGfICiI Ha OAHWH KOJIIIA4Y0K, COCTaBUT:

qko/m = qnp ’ (2'48)

n

Opn = 0'2332 =0,00009 »*/ ¢c=009 2/ c,

CxopocTh MpoXxoja MPOMBIBHOM BOJIbI Uepe3 SN KOJIMayka COCTABUT:
=S (2.49)

IMIOAQMB/C,
0,000192
CompoTtuBieHne B MIENSX JAPEHAKHBIX KOJMAYKOB PacHpeleTUTEIbHON
CUCTEMBI KPYTJIOTO B TUTaHE (PWIIBTPA, COCTOSIIIEH W3 IEHTPAIBHOTO KOJIJIEKTOpa U
OOKOBBIX pacIpeAeIUTEIbHBIX TPYO HEPABHOM IITUHBI, ONIPENEIsAeTCs Mo hopMyIie

V2

h=—", 2.50

rae v,,— CKOpOCTb ABHXCHHS BOABI B IICJIAX KOJIIIAYKa, .M/C,

41— ko3 unmreHT pacxoaa, paBueii 0,5.
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0,49°

= 5.0g1.05 o0

2.1.2.8 Pacuer OmopeakTopa ¢ epuioBoii 3arpy3koi

B Ouopeaktope crouHas Boja (QUIBTPYETCS uepe3 3arpy304HbI Marepual,
MOKPBITBI ~ Ouosiornueckoi  IuieHkoil. buorenka oOpa3oBaHa  KOJOHUSAMHU
MUKPOOpPTraHu3MoB. buopeaktop cocTout u3 QuibTpyroIien 3arpy3ku, mMOMeIeHHOMN
B TEJI0 OouopeakrTopa, BOJIOPACTIPEICIIUTEIIBHOTO, JIPEHAXKHOTO u
BO3yX0paclpeeIMTSIbHBIX YCTPOHCTB [8].

Bricota Ouopeakropa HazHadaeTcs B 3aBUCUMOCTH OT BIIKyopy ouninenHowm
CTOYHOM BOJIbI, a THAPABINYECKYI0 Harpysky — B mpeaemax 10 — 30 M3/(M2-cym).

Honyctumoe 3Hauenue bIIK., mocrynaromux Ha Ouopeakrop, ctounsix Box — 300

M2/0M3.

Koadpumment K onpenensiercs mo popmye

K = —= (2.51)

roe L, u L. — koHneHtpanus bIIKs B mocTynaronein 1 O4MIeHHOM CTOYHOM BOJIE,

Mme/.

[Ipn 3amaHHOM CpeNHE3UMHEW TeMmepaType CTOYHOW Boabl T,=14°C u
kodpourmenre K = 42mo [8] mam Tadn. 2.11 ompexnensercs BricoTa OMOpeakTopa
H =26m, rTuapaBiIndeckas HarpysKa = 20x° /[(m® - cym) ¥ yAEIbHBIA pacxo/ BO3IyXa

B, =8m1M°.

M
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Tabnuua 2.11- [lapameTpsl i pacyeTa OMOPEAKTOPOB

Kosddumment K mpu T, °C, H,, mu q, »° I(m* - cym)
T,=8 T, =10 T,=12 T,=14
q H
q q q q q q q qa q q q q
=10 | =59 | =30 | =10 | =20 | =30 | =10 | =20 | =30 | =10 | =20 | =30

2 1302 232 |204|338| 25| 218]| 3,76| 2,74| 2,36 | 4,3 | 3,02 | 2,56
8 3 [525| 353 |289| 6,2 |39 3,22| 7,32| 4,64 | 3,62| 895]| 5,25]| 4,09

4 | 905| 537 |4,14| 104 | 6,25| 4,73 | 11,2| 7,54 | 5,56 | 12,1 | 9,05| 6,54

2 | 369 289 | 258|408 3,11 2,76 | 4,5 | 3,36 | 2,93| 5,09 | 3,67 | 3,16
10 | 3 6,1 | 424 | 3,56| 7,08 | 4,74 | 3,94 | 8,23 | 5,31 | 4,36 | 9,9 | 6,04 | 4,84

4 |10,1| 6,23 | 49 | 12,3| 7,18| 5,68| 15,1| 8,45| 6,88 | 16,4| 10 | 7,42

2 1432 3,88 | 3,01| 4,76 | 3,72| 3,28 | 5,31 | 3,98 | 3,44 | 597 | 4,31 | 3,7
12 3 1|725| 501 |4,18|835| 555|478 99 |6,35|5,14| 11,7| 7,2 | 5,72

4 12 7,35 | 583|148| 85| 6,2 | 184 | 104 | 7,69 | 23,1| 12 | 8,83

Cpennee 3nauenue bIIKs B cmecu cTokoB niepes; GuiabTpoMm:

Loy = Lo K™, mela, (2.52)

rae K™ — HauMmeHbliee OJIMKHeE K K 3HaUEHHE U3 TaOJIMIIEL.

L. =3-302=906m2/x.

O6m1as momaaps OnopeakTopa:

Fo Qe . (2.53)

rae Q,— CyTOYHBIN PacXoJ CTOUHBIX BOI, M/cym.

F

177361
20

89m

2

Yucno u pa3Mepsl CEKIUN 3aBUCST OT Crioco0a pacmipeeieHus] CTOYHON BOJIbI

1o moBepxHOCTH. OOBIYHO KOJIMYECTBO CEKIMI MPUHUMAIOT HE MeHee 2-X U He Oosee

6-8.

B mpoekre mnpuHAT OMOpeakTOp Kpyribli B IuiaHe D= 26w F, = 445u° ,

H=26m.

B xauecTBe 3arpy3ku MpUMEHSETCS CUHTETUYECKUIN EpIl.

3nauenue BIIK Ha Bxojne B Ouopeaktop BIIKy =125me/ x.

HopmaTuBHOE KONMMYECTBO 3arpsi3HEHUUM Ha BBIXOJE W3 OHOpeakTopa -

Coe =3mel 1.
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KomunuectBo BIIK, koTopoe HEOOXOAUMO yIaduTh U3 CTOYHON BOABI:

(Cgln;;m - CZIIIYR' ) ’ Qcym

Gy = 1000 &2 | cym, (2.54)
Gy = (12'5_1?6;77'36 =17xe/cym.

st popMupoBaHusi HUTpUGULMPYIOIIEH OMOIIJIEHKA B OMOpeakTope Harpys3ka
Ha OuorieHKy JoykHa ObITh He Ooisiee 0,2 2 BIIK na 1 2 OuomeHku mo cyxomy

BCUICCTBY B CYTKMH.

Hany3Ka onpeaAcsICTCSA COOTHOUMICHUCM

GEHK
q=—" K, (2.55)
GEH

Onpenenenne Macchl OWOIUICHKH, HaxXOJASIICHCS Ha epuIOBOW 3arpyske, U
oO11el JJIMHBI €pIIOBOM 3arpy3Ku Ha OUOIUICHKE:

17
GEH = a = 8,51('2.

Ob61iee TpeObyeMoe KOJTMYECTBO €PIIOBOM 3arpy3Ku OINpeAesieTcsl TeM, YTO Ha
1 n.m. epmra o6pasyercs 933 2. akTUBHOM OMOIIJIEHKH.

Pacuet TpeGyemMoro koiMuecTBa epiioBOi 3arpy3Ku:

G
Loow = B oy 2.56
epu 01933 ( )
Lo~ 82 _91 p.
v 0,933

KoHCTpyKTHBHO nIpMHHMAaeTCs pa3MELIEHUE €pLIOBOM 3arpy3Kd B BHJE
CAMHUYHBIX JJIEMEHTOB OWOJIOTUYECKOW 3arpy3kd, OOBEIWHEHHBIX B KAacCETHI,
KOTOpbIe OJIOYHO MOHTHPYIOTCS B a3pUPYEMbIH KaHall KOHTAaKTHOTO OMOpeakTopa.

ITnomaae eAuHUYHOTO dneMenTa 0,3 M2, AuaMeTp eAMHUYHOTO d1eMenTa 0,094
M, Iar METeJIbHOM 3arpy3Ku Ha equHUYIHOM 3eMeHTe 0,05 .

Pacuer TpeOyemoro konmyecTBa €plIOBOW 3arpy3Kd Ha €IMHUYHBIMA 3JIEMEHT

OMOJIOTUYECKOM 3arpy3KHu:

SE‘ 2 7T de -2
Lepm = %,n.ﬂ/t., (2.57)

epu

rae S,,, — IIoIAb €IMHHYHOTO 2JIEMEHTa, M2,
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d, ,— AumaMeTp €AMHUYHOIO DJIEMEHTA, M,
S, — IIAT TICTEIbHON 3arpy3KH Ha €AMHUYHOM 3JICMEHTE, M.

_ 03-7-0,094

—— 005 = 18n.m.

KomuuecTBo CANMHUYHBIX 3JICMCHTOB METEIbHOU 3arpy3KHu:

06wy

N = —2~ wum, (2.58)
epuu
N = % = Gwum.
18

Tabnuua 2.12 — I'eoMmeTpuueckue mnapamerpbl €IMHUYHOTO 3JIEMEHTA MeTebHON

3arpy3Ku
TabapuTHBIE pa3MepsI Amna 1000 + 3 mm
CTaHJAPTHOTO .
Aap JwnameTp HapyXHbIN 1244+ 3 Mmm
YCTaHOBOYHOTO

SJIEMCHTA JluameTp BHYTPEHHUIA 80 £ 3 MM
[TopucTocth MaTepuana HapyKHOTO CJIOS TTETEILHOM 3arpy3Ku 96,3%
[Topuctocth MaTepuana kapkaca (30Ha SH3UMHOTO THIPOJIN3a) 74%
VY aenpHas monaas TOBEPXHOCTH Gu3ndeckas (10 OTHOMICHUIO K (PU3UYECKU 3414 M2
3aHUMaeMOMY 00BEMY)
VY aenpHas MIIOIIA/lb MOBEPXHOCTU KOHCTPYKIIMOHHAS (TI0 OTHOIIEHHUIO K 1993 v2/ns3
KOHCTPYKIIMOHHOMY 00BEMY AJIEeMEHTa OMO3arpy3KH)
VY aenpHas miomaae OMOIJICHKHU, PopMHUpyeMas Ha dJIeMEHTEe OUo3arpy3Ku 3580 M2/
¢dbu3uveckas(rmo OTHOMIECHUIO K (PU3HUECKH 3aHUMAaEMOMY 00BEMY)
VY aenpHas miomaae OUOIJICHKH, popMHUpyeMas Ha dJIeMeHTe O1o3arpy3Ku 2090 M2
KOHCTPYKIIMOHHAsI(TI0 OTHOIIEHUIO K KOHCTPYKIIMOHHOMY 00bEMY)
VY aenpHas reoMeTpuyecKas KOHTAKTHAs TUIOIIAb HAPY>KHOM MTOBEPXHOCTH, 53 v2ar®
obecrneunBarolieil MacCconepeHoc, He MEHee

PeakTuBHBIEC Bpalaronyecss OPOCUTENIN COCTOAT U3 JBYX, YETHIPEX WM IIECTH
IBIPUYATHIX TPYO, KOHCOJIBHO 3aKPEIUICHHBIX Ha OOIIEM CTOSKE, B KOTOPBIN I01aeTCs
BOJIa M3 pacmpeaeauTebHON kamepbl. CTOSK MOXET BpallaThCsi BOKPYT CBOEH OCH.
Bona mocrymaet u3 crosika B pajuaibHble TPYObl M 4€pe3 OTBEPCTHS BBHUIMBACTCS U3
Hux. Ilom JgelcTBMEM pEAKTUBHOM CHJIBI HCTEYEHHS BOJBI PaCHpEACIUTENb
Bpaiaercsi. Pacuer peakTHBHOTO OpOCHUTEJISI COCTOUT B ONPEAECICHUU €ro Pa3MepoB,

yucia pacrpeeanuTebHbIX TPYO, KOJIMYECTBAa OTBEPCTUI, HAMopa BOJbI, YACTOTHI
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BpamieHus crosika. CKOpOCTh MCTEUEHHMsI U3 OTBEPCTHM NpuHHUMaeTcss He MeHee 0,5

M/c, TaaMeTp oTBepcTHii — He MeHee 10 mm, Hamop Bojsl He MeHee 0,5-1 m [6].

Pucynox 2.4— PeakTUBHBINM BpalIarOIIUNACS OPOCHTENb

JlnamMeTp peakTUBHOTO OPOCUTEISL:

DOP =D -0,2,nm,
rae D— auamerp OMopeakTopa, M.

D,, = 26— 02= 24

KonmmuecTBO  pacmpefenuTeNbHBIX  TpyO  NMPHHUMAETCS
PacnipenenurenpHbie TPYOBI 3aKPEIUISIOTCS KOHCOIBHO Ha CTOSIKE.
TpeOyemblii TuaMeTp:

D,, =1000. |— 9 .\,
zT-v-n,

rae J — cpeauuii pacxoJ1 CTOYHBIX BOJI, M

U — CKOpOCTh B Ha4daje pacupeeTuTeIbHON TpyObl, M/C.

D, =1000 /4'0'003=44MM,
v 7-1-2

UYwcnio oTBepCTUi HA KaXKI0W pacipeaenuTeasHou Tpyoe:

1

=5, um,

nome 2
L (1_ o,osj
D,,

40
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1

=— 5 =17wm.

nome 2
1[4 008
24

PaccrossHue oT ocu CTOsSIKAa 10 KaxXJ0ro OTBCPCTUA PACCUUTBIBACM 11O

dopmyie:
[ =500-D,, - [, (2.62)
PacyeTts mpeacTaBieHsl B TaOIUIIE.
Tabnuua 2.13— Paccrosinue oT ocu CTOSIKA JJO KaX10r0 OTBEPCTUS

Ne D,, M n,,,uwm r, mm
1 2,4 17 291
2 2,4 17 412
3 2,4 17 504
4 2,4 17 582
5 2,4 17 651
6 2,4 17 713
7 2,4 17 770
8 2,4 17 823
9 2,4 17 873
10 2,4 17 920
11 2,4 17 965
12 2,4 17 1008
13 2,4 17 1049
14 2,4 17 1089
15 2,4 17 1127
16 2,4 17 1164
17 2,4 17 1200

YacroTta BpallleHUs1 peaKTUBHOT'O OPOCUTEIIS:

n, =348-10° - g ™, (2.63)

n,. -d2 .D, _-n

ome P mp
rae d . —amamerp otBepetuid, 10 mm.

0,003

D 6,4MuH - y
17-100- 24-4

n, =348-10°-

TpeOyeMblii HAMOP y peaKTUBHOT'O OPOCUTEIIS:
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2
q 256-10° 81-10° 294-D,,
: - -

h,, =1000- M, (2.64)
Y nmp djmg : nfm@ D:ap k2
rae k — Moayib pacxoja, MpUuHUMaeMbli 10 [6], i/c.
2 6 6
h :1000(0,003j ' 2546 102 81 140 . 29422,4 _ 021
v 2 10" -17 50 6

Pacnpenenurensubie TpyObl pacrnosiaratorcss Ha 0,2 m BbIlIE MOBEPXHOCTH
3arpy3Ku.

2.1.2.9 Pacuyer copOLIMOHHOI0 HANOPHOI0 pUIbLTPAa ¢ 3arpy3koil MTM

st obezxkene3MBaHusl M yAaleHUs U3 BOJABI CEPOBOIOPOJA MPOCKTUPYETCS
COpOLIMOHHBIN HanopHbIN QuIbTp. B KauecTBe 3arpy3ku ObUT MPUHST QUIBTPYIOIIHAMA
Marepuan mapku MTM.

AKTUBHasi TOBEpXHOCTh rpaHyl MTM okucnser »kele3o W Maprasei,
CEPOBOAOPO]T OKHCIsAeTCA 110 cepbl. Ocagok 3aepKUBAETCS CI0eM (PUIbTPYIOLIEH
3arpy3kd H yjajsieTcss npu oOpaTtHoiMl mnpombiBke. HeOosbliasg MIOTHOCTH TIO
CpPaBHEHHUIO C JpyruMH GUIBTPYIOIIMMH MaTepuajaMyd JaeT BO3MO>KHOCTh
IPOMBIBATH (PUIBTP OTHOCUTENIHBHO HEOOIBITUM MTOTOKOM BOJIBI.

JI711 BOCCTaHOBJIEHUS OKUCIUTENBRHOTO TOTeHIIMaa rpanys MTM npousBoast
pereHepanuio pacTBOpPOM IepMaHraHata Kamus. Jlo3a mepMaHraHara Kajius
coctansier 1,5-2,0 2 cyxoro Bemecta Ha 1 on® QpuasTpytomero Martepuana. Ilepesn
BBOJIOM B JKcmuryatanuio (uistpoB ¢ MTM Tpebyercss mpoBecTH OOpaTHYIO
MPOMBIBKY U peredepanuto pactBopom KMnOs. MTM  wucnonb3yercs ¢
MEPUOIUYECKONM WM TOCTOSSHHOW CXEMOW pPEreHepanuy il BOCCTAaHOBIICHUS

OKHCIIUTEIIBHOM criocoOHOoCTH [9].

O6muras ruiomanp GuiIbTpa onpeaensiercs mo Gopmyine

Qcym

Twv,, -36-3wt-nt,-v,

(2.65)

rae Qcym — IPOM3BOIUTENBEHOCTE GUIBTPA B M>/cym

T — MpoOHKUTEIBHOCTh PAOOTHI CTAHIINH, U,
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V, . — pacueTHast CKOPOCTh (BUIBTPOBAHUSL, M/4;

N — YKCJIO MIPOMBIBOK (DUIILTPOB 32 CYTKHU;

W ¥ t — HHTEHCUBHOCTb, J1I/CeK M, ¥ TIPOJOJKUTEILHOCTh OTMBIBKH, U;
t, — IPOIODKUTEIEHOCT IPOCTOS HHUIBTPA M3-3a IIPOMBIBKH, 4.

17744

F= =096 m°
24-8-36-3-5-01-1-0,33-8

MakcuMmarnbHasi COpOIIMOHHAsE €MKOCTh COpOEHTa onpeaessieTcs 1o hopmyiie

ap™ =253-,/C,,, (2.66)
rac Cen— KOHOCHTpAIHUA KCJIC3a B HCXOI[HOfI BOJIC.

aT™ = 253. /1104 = 8406 2/ 2,

MunumanbHas cCOpOIIMOHHAs eMKOCTh COpOEHTa omnpesensercs no Gopmyre

ap" =253-,/C,, (2.67)
rae Ce.— KOHIIGHTpAIHUS Kejle3a B GUILTPOBAHHON BOJIC.

aT" = 253.,/0,35 = 1497 2/ 2,

MakcuMaibHas 103a COpOeHTA:

_c,-C,

DI = X __er (2.68)
i aj
1104035 0
1497

BricoTa 3arpy3ku, obecrieqnBaroias O4ucTKy, onpeaesercs mo Gopmysne

DT
h = Sb—max ’ (2. 69)
kds ' asb
rae T — NpoaoHKUTEILHOCTh paOdOThl YCTAHOBKH J0 MPOCKOKA, U,
Kgs— cTeTieHb ncyepnaHus eMKOCTH COPOCHTA.

0,1-48

=~ _04wm
0013-8406

OOmas BbIcOTa 3arpy304Horo marepuana coctarisger h = 0,4 um, aumamerp

D=1,16 m.
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[locne nepecyeta mapamMeTpoB (HUIBTPa METOIOM Noa00pa TuaMeTp (UiIbTpa
npuHuMaetcs paBHbiM 0,8 m, BeicoTa cios 3arpy3ku — 0,80, ctpouTenbHast BbICOTa
¢unsrpa — 1,4 M, mtomans 3arpysku — f =0,5 m?. K pabore npunumaem 1 paGounii
¢unbTp U 1 pe3epBHBIN.

OO6mmii pacxos BOAbl Ha MPOMBIBKY Ha OJUH (DUIBTP:

q,=Ffoaxlc, (2.70)

2

rac w — UHTCHCUBHOCTD IIPOMBIBKH, a/cex - m-.

0, =05-5=251/c=00025x"/ c.

JluameTp CTanbHOrO KOJJIEKTOpA PpacHpeieUTebHON CHUCTEMBbl HAOPHOTO
(GUIBTpa MPU CKOPOCTH BXO/a B HETO MPOMBIBHOU BOABI Vi, = 1,1 m/cex paBeH Uiy, =
80 mm.

C KaxaoW CTOPOHBI KOJUIGKTOpAa pa3Mmeliaercs 6 OTBETBICHUN B BHUIC
TOPU3OHTAIBHBIX CTAILHBIX TPYO HapyXHBIM auamerpoM 40 vy, TpuBapuBaeMbIX K
KOJUIEKTOPY MO NPSAMBIM YTJIOM Ha B3aUMHBIX paccTosiHusx 0,7 1m.

2
3 f, =001 ”'4D . (2.71)

[Tnomans menei Ha KaxaoM Kojmnauke cocrasiser f,, = 192 mm?= 0,000192

7-08?

> f,=001 =0005 »°

OO611ee yncI0 KOJIMAYKOB Ha OTBETBICHUSX PACTIPEICTUTEIBHON CUCTEMBI:

3,
A

wy

_ 0005
0000192

(2.72)

=27 wm

Tax xak (GUIBTp WMEET B IUTAHE KPYIJO€ CEYEHUE, TO OTBETBICHUS OydyT

passoit muHbl: 0,37 m, 0,29m u 0,21 m.

CymMmapHas JJInHa BCeX OTBETBJICHHUH paclpeIeIuTeILHON CUCTEMBI (DUIbTpa

D = 0,7 m cocraBur:

L = 4-(0,57+0,50+0,36) = 5,72 m.
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CpenHee paccTOssHHE MEXAY APEHAKHBIMU KOJITAYKAMMU:

ezl (2.73)
n

e= 512 =0,22m =220 mm
26

KomuecTBo HpOMBIBHOfI BOJBI, HpI/IXOI[SIH_Ief/’ICﬂ Ha OAWH KOJIIIa40K, COCTaBHUT.

qKo/m = qnp 1 (274)
n
qKo.zn = O’ZC;ZSZOaOOO:I-MS / c :0,1.71/0;

CKOpOCTB nmpoxoaa HpOMBIBHOfI BOJBI HCPEC3 HICIIN KOJIMa4YKa COCTABHUT:

VvV = qxoxm ’ (275)
fW
\Y =M20,52M3/C,
0,000192

CompoTuBiieHHEe B WIENSIX JPEHAKHBIX KOJIMAYKOB PpacIpeieTUuTeIbHON
CUCTEMBI KPYTJIOTO B TJIaHe (PUIIbTPA’

V2

h=—"—, 2.76
IJe V,,— CKOPOCTb JBM>KEHUS BOJBI B ILEJSIX KOJIIAuKa, M/c;
4 — kKoddummeHT pacxona, paBubii 0,5.

0,52?

= 50gL.05 0

2.1.2.10 baktepunuIHAasi YCTAHOBKAa 00e33apa:kKMBaHUs CTOYHLIX BOJ

yabTpaduo/ieToM ¢ IpUMeHeHneM yabTpa3Byka «Jlazyps M-5»

VYabprpaduoneToBoe ob6e33apakuBaHNEe ¢ MPUMEHEHHUEM yJIbTpa3ByKa SIBISETCS
3aKJTFOYMTEIIBHBIM 3TalloM OOpa0OTKH CTOYHBIX BOJ, MOCTYMAIONINX HAa JOKAIHHBIC
OYMCTHBIE COOpPYXKEHHS. B CyImecTBYIOIIMX YCIOBUAX NpeIaraéMblid METOJ
SBJISIETCS TPEANOYTUTEIbHBIM, TaK Kak He TpeOyeT BBEICHUS XUMUUYECKUX
peareHTOB, HE MPUBOJUT K OOPA30BAHUIO BPEIHBIX XUMUUYECKUX COCIUHEHUN U

obOecrnieunBaeT BHICOKHM 3(DEeKT BO3NEHCTBUS HA PA3IMYHbIE MUKPOOPTaHU3MBI.
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BoznelicTBue  ynbTpa3BYKOBBIM — M3JyYEHHEM  BBI3bIBAET KABUTALUIO B
o0e33apaxrBaeMoil BOJ€, YTO MPENATCTBYET OHOOOpPACTaHUIO M COJSPU3ALUU
3alUTHBIX KBapLEBBIX TPYOOK M BHYTPEHHEN MOBEPXHOCTH Kopiyca peakTtopa. [lon
JNEHUCTBUEM KaBUTAIMM MPOUCXOIUT ApoOJieHHe  OaKTepualdbHBIX KJIACTEPOB H
paspyiieHre 000JI0OYeK MHUKPOOPraHU3MOB, UTO HPHUBOJUT K  YBEJIMUYEHUIO
3¢ pexTUBHOCTH AanbHenel 00padoTKH BOABI yIbTpadrOIeTOBBIMU JaMIIaMu.

B yInbTpaduoIeTOBOM  YCTaHOBKE IPOUCXOJUT  MpeoOpa3oBaHUe
AIEKTPUYECKOW HHEPruu B OaKTepUUUIHBIA ynbTpaduoner. YiabTpaduoaeToBbIe
ayun ¢ jauuHod BoJiHbI 200-300 #m BO3ACHCTBYIOT Ha OCJIKOBBIE KOJUIOWIBI U
MUKpPOOHBIE KJIETKH, TpPH AITOM OaKTepUIUAHBIN S()(PEKT 3aBUCHT OT MPSIMOTO
BO3JICHCTBUA M3JIY4YeHUS Ha OTHeibHble OakTepuu. HeoOXoaumo OTMETUTH, 4YTO
b dexTuBHOCTS 00€33apakMBaHUsl 3aBUCUT OT MPO3PAYHOCTH OOpadaTbhiBaeMOn
BOJIBI.

[lorpebnass OakTepulMIHas MOIIHOCTb HCTOYHMKOB  M3JIYYEHMs  JJIs

o0e33apakuBaHus BOJBI onpeesieTcs no Gpopmyne

= o ., Bm, (277)
15634 -7, -n,

rae Q — MPOU3BOUTENBHOCTh YCTAHOBKHU, MU,

0. — K03 PUITMEHT MOTJIOMIEeHHs 00JIydaeMOol BOJI0M OaKTEPUIIMIHOTO U3TYICHHUS,
CM'l;

K — xo3pduiueHT COompoTHUBISIEMOCTH OaKTepuil KUIIEYHOW TMAaJIOYKH,
npuHUMaemas paBHoit 2500 ymxBm-c/cm?;

Po— KOM-UHEKC BOABI 10 O0Ty4YCHUS;

P — xonu-uHAEKC BOABI OCIE 00JIyUeHHs, HE MpEeBbIIIatoiiee 3;

No — K03 PUITMEHT UCTIONH30BAHUS OAKTEPHUIIMIHOTO OO0TyUYSHUS, MPUHUMAECMBIN
paBHbIM 0,9;

N, — KO3(@PUIMEHT HCTIOJb30BAaHUS HHTECHCHBHOCTH TOTOKA OAaKTEPHIIHIHBIX

queﬁ, HpHHHMaIOIHHfICH 10 JaHHBIM HU3IOTOBUTCIIA YCTAHOBKH.

~7,39-0,3-2500-1g(5500)
7 15634-09-09

=164, Bm.
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KomnnuecTBO nami;

n=|;“,mm, (2.78)

rae F, — pacueTHbIil OaKTepUIIUIHBIN TOTOK OAHOM JIaMIIbl, Bm.

164
N=——=1wm.
18

Pacxon anekTposHepruu Ha 00e33apakBaHUE BOJIBI:

S=Nén,Bm-1¢/M3, (2.79)

rae N — motpebisiemass MOIITHOCTh OJTHOM JIaMIIbI, Bmi.

_60-1
739

S =81 Bm-ul m>.

YasTpaduoneroBas OakTepuIlUAHAS YCTAaHOBKA C MPUMEHEHUEM YJIbTPa3ByKa
«Jlazypp  M-5» IPOU3BOAMTENBHOCTEIO  2,5-10 w3/ ucmonw3yercs s
o0e33apakrBaHUs OUUIIEHHBIX U JIOOYUIIEHHBIX CTOKOB B XO34MCTBEHHO-OBITOBBIX U
IIPOM3BOJICTBEHHBIX CUCTEMaX, B TOM YHCIIE€ B CUCTEMax 00OPOTHOTO BOIOCHAOKEHUS
[10].

[Ipumenenue yctaHoBku «Jlazypb» yiapTpaduoNeT-yIbTPa3ByK IMOBBIIIAET
s pexTUBHOCTH 00€33apakiBaHusl, YBEIMUUBACT CTETICHh HHAKTUBAIIMH MTATOT€HHBIX
MUKpOOpraHu3MoB. Kpome Toro, mo3BojisieT CHU3UTh TPEOOBAHUS K MPO3PAYHOCTH
Boabl (m0 60%) W MHUHUMM3UPOBATH 3aTpaThl HA MEPUOAMYECKOE OOCITYKHUBaHUE
YCTAaHOBKHM IO OYMUCTKE BHYTPEHHETO KOPITyCa W 3alllUTHOM KBapIeBOW TPYOKH OT
OomooOpacTaHus.

B monenu M-5 ucnons3yrorcs kBapiieBbie Jammbl JIBK-60 ¢ mamutensHBIM
cpokoM ciryk0sI (1o 8000 gacoB), 1032 yabTpaHOICTOBOTO OOITYICHHS HAXOTUTCS B
npenenax ot 16 1o 65 m/c/cm?. Tlotpebngemas MOomHOCTL 60 Bm, GaKTepULMAHBIN

noToK 18 Bm.
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2.1.2.11 PacueT 10NOJITHUTEIHLHOT0 000PY/10BAHUS

2.1.2.11.1 Akkymyaupyromasi eMKOCTb

AKKyMynupymoomas eMKOCTh IpeJHa3HayeHa Juisi cOopa  JAMCKPETHO
00pa3yIolMXCcsl MOBEPXHOCTHBIX CTOYHBIX BOJ M OOECIEYEHUS PABHOMEPHOTO
MOTOKA B JIOKAJbHBIX OUYUCTHBIX cOOpyxkeHusx. OO0beM pe3epByapa MNPUHAT HA
CYTOYHBIH Pacxo/ MOBEPXHOCTHBIX CTOYHBIX BO/I.

[IpunsaT pesepByap o6beMoM 175 m> kpyrioil GOpMBI B IUIaHE C JMAMETPOM

7,5m u BeicoTOU 4,0 M.

2.1.2.11.2 PacyeT NLJIaMOYNJIOTHUTEJISI

CYTO‘{HOG KOJIHN4YCCTBO OCAaaKa, 3aJCPKNBACMOC B OTCTOfIHHKC, OIMpCACIIACTCA

o ¢opmyie

. Q(C,-C)
Q7100 Py ) 7 207" 1O (2.80)

rae Q — CyTOUHBIX pacxoJ] CTOYHBIX BOJ, Mcym;
Prmud — BIAXKHOCTH ocajaka, 95%;

Ymud — IIIOTHOCTE ocanka, 1 2p/cu’.

177 A4-(461-4]15)
(100-95)-1-10*

Q= =16,:%/ cym.

O0beM MIIaMOYIUIOTHUTENS TPH pacdyeTe CyTOYHOro 3amaca ocajka
ompenensercs mo Gopmye

W, =7-Q,, 1 p,»’ (2.81)

W, =0025-16-1-225=0.1n°

[TpuHAT KPyIJIbli B IJIaHE IIUIAMOYIUIOTHUTEIL AuameTpom D = 0,3m.

BricoTa mmamMoyImIoTHUTENST onpenensercs mo Gopmyse

H = (2.82)

4
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01
7-0.3?
4

H =14, m

2.1.2.11.3 Pacuert pe3epByapa NpoOMbIBHOI BO/bI

OO6BeM BOJIbI HAa TPOMBIBKY OJTHOTO (UIIBTpa ONpeaesieTcs o hopmylie
anpo,w:q' f .t’]l! (283)

rae q — MHTEHCUBHOCTb TIPOMBIBKH, J1/C * M2,
f — nnomans Gunsrpa, M2

t — Bpems IpOMBIBKH, C.
O6beM BOJIbI Ha MPOMBIBKY JABYXCIOMHOTO (QUIBTpA:

W,

Anpom — 7 1128 -468 =41937 = 4,2.7[43 .
OObeM BOAIbI Ha TIPOMBIBKY COPOLIMOHHOTO (ribTpa ¢ 3arpyskoit MTM:

W,

2npom

=5-0,5-360=900.7=09.°.
OO6muit 06beM BOABI HA IPOMBIBKY:

W =42+09=51n".

npom

IIpunar xene300eToHHON pesepByap W, =53x°, Kpyriod (GOpMbI B ILIaHE €
nuameTpoM 1,5 m, BeicoTON 3 M.

2.1.11.4 Pe3epByap-HAKONNTEb

PezepByap HakomuTenb npeaHa3HayeH s cOopa OuyuIIeHHBIX Boja. OO0Bem
pe3epByapa MPHUHAT Ha TPEX4acoBOM pacxoj cTouHbIX BoA. [lomoOpaH pesepByap

00beMoM 22 v Kpyrioii GOpMBI B IIaHe ¢ AUaMeTpoM 2,8 m, BeICOTOI 3,5m

2.1.2.11.5 Tllon6op HACOCHOTO 00OPYAOBAHUS

JUIs mojadd IMOBEPXHOCTHOTO CTOKA M3 aKKyMYJIHPYIONICH EMKOCTH Ha
OYUCTKY M TEepPEKAYMBAHWS CTOYHOH >KHJIKOCTH M3 COOPYXKCHHS B COOPYKCHHE
npou3BoAMTCs 1Moa00p HacocoB ¢pupmbl Grundfos [11] VeraHoBka HacocoB GUPMBI

Grundfos momenn S BO3MOXKHA B TpeX BapHalUsaX: TOTPYKHas YCTaHOBKa,
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IOTPY’KHasl YCTaHOBKAa B IIEPEHOCHOM MWCIOJHEHMM M cyxas ycraHoBka. Cyxas

YCTaHOBKAa MOKCT OBITh BBIIIOJHEHA B BCPTUKAJIBHOM MW TOPU30HTAIIBHOM

ITIOJIOKCHHUU.
p , H
M 1 q
Ix al_ ltn:t] SV
- 50 My
= T~ IS0 906 Npunaxeuso A
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{ e
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I’ 'Il"'l"'1 'l'll' '..".| '-'ll'_lfl"l-ll'll'lll..'.l'l'lu'l ¥ l'li
0 20 40 60 80 10 120 140 160 Q [m)

Pucynox 2.5— Xapakrepucruka HacocoB ¢pupMbl Grundfos mozens S

[To BeimenpuseacHHoMy Tpaduky (PucyHok 2.5) mpousBomutcs moabop
norpykHbix HacocoB Mapku SV-024-CH u mapku SV-014-C. Jlns nepexkaunBaHUs
KUJIKOCTH U3 COOPYKEHHUS B COOpYKeHue Obuth 1o100panbl Hacockl Mapku SV-014-

CL.
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Pucynok 2.6— Hacoc 6e3 npuHaie)KHOCTEH

["aGapuTHBIE pa3Mepbl HACOCOB MPEACTaBICHBI B Ta0nuie 2.16.

Tabauma 2.14 — ['abaputHbie pasMepsl HacocoB ¢upmbel Grundfosmonens S

Makec. Pasmepsl, mm
a3sMme Macca,
Tun Hacoca I;Bepnr.) A c D lone | E E H | ol oN s KonuuectBo
BKJIIOY. , MM
SV-024-CH 80 675| 345| 127| 80 |219| 255|100 19| 100 74 1
SV-014-C 80 675| 345| 127| 80 |219| 255|100 19| 100 74 1
SV-014CL 80 675|345| 127| 80 |219| 255|100 19| 100 74 6

2.1.2.12 Cuctema 000pOTHOT0 BOIOCHAOKEHM I

[Ipu 06OpoTHOI cucTeMe BOJOCHAOXKEHHUS BOJA, MPOIIEAIIas OYHUCTKY Ha
JIOKaJbHBIX OYHUCTHBIX COOPYKEHHSIX, HCIOJb3YETCS HAa TEXHHYECKUE HYXKIbI
3aMoBeIHAKA, YTO TMO3BOJUT yYMEHBIIUTh 00BEM 3a0MpaeMol BOJbI U COKPATHThH
00BEM 3arps3HAIONINX BEIIECTB, MOCTYMAOMINX IPH cOPOCE CTOYHBIX BOJ B BOJHBIM
o0BekT. B CcBOIO ouepenb, ATO TO3BOJMT CYIIECTBEHHO CHU3UTh Harpy3Ky Ha
HUCTOYHMUK.

I[Ipy pexoMeHIyeMOM pEIIEHUH MOBEPXHOCTHBIM CTOK, OYHMIIEHHBIM 10
(GOHOBBIX TOKazaTesned pydbs JlaneTWHO, YACTUYHO COpAChIBAETCS B BOJOTOK JIS

BOCIIOJIHEHUS TIOTepb Mpu 3abope BoAbl M3 HUCTOYHUKA. (OCHOBHOU 00BEM
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TEXHUYECKOW BOJBI MO HAMOPHBIM TPYyOONpPOBOJAaM MOCTYNAeT HAa KOPJIOHBI U B
nocesniok Hapeim, rae pacxonyercss Ha OOMBIB 00OpYIOBaHUS, BIAXHYI YOOPKY
MOMEIICHU, a TakKKe MCIOJIb3YeTCs B KauyeCTBE OTOMUTEIBHOIO JJIEMEHTAa B
KOTEJNBHBIX W ISl CMbIBa 0aykoB yHUTa30B. Ha kaxaoM KOpJoHE M B HAay4YHO-
MO3HABATEILHOM  KOMIUIEKCE  IPEeIyCMaTpUBAeTCsi  yCTAaHOBKAa  IOKapHBIX
pe3epByapoB, PaCCUMTAHHBIX HA TPEXUACOBYIO MPOJIOJKUTEIBHOCTh MOXKAPOB.
[enecooOpa3HOCTh MPOEKTUPOBAHUS OOOPOTHOW CHCTEMBI BOJOMOIB30BAHMS
o0yclioBiIeHa 0COOBIM CTaTyCOM TEPPUTOPUU, KOTOPBINA MOAPa3yMEBAET COXpaHEHUE
YHUKaJIbHOM  Cpeibl  3aloBeJHUKAa. BHeapeHuWe  TEXHOJOTHMH  OOOPOTHOIO
BOJIOCHA0KEHUS CIIOCOOCTBYET KOMILJIEKCHOMY PELICHUIO npo0sIeMbl
OPOrpecCUpYIONIe JAerpajali MNPUPOJHBIX SKOCHCTEM, BBI3BAHHON 0OOLIUM
AHTPONOTEHHBIM 3arps3HEHUEM TEPPUTOPUM M YBEIWYUBAIOIICHCS PEKPEAMOHHON

Harpy3Kom.

2.2 HcxoaHble JaHHBbIE JJsl pacyeTa CHCTeM BOJOOTBeJdEHHUSI HAYYHO-

MMO3HABATECJIBHOI'0 KOMILVICKCA «HaprM»

[IpoTskeHHOCT,  Tpombl OT KopnaoHa IlepeBas 10 Hay4YHO-IIO3HABATEIBHOTO

KoMIuiekca Hapbeim 500
Cpennsig mMpuHa Npoe3Ken 4acTu 4,0 m
OO6m1as momaab MPOSKTUPOBAHUS 0,34
OO6m1as mIoIIa b KPOBEIb 0,102a
O6mast mromaab acharbToOeTOHHBIX TOBEPXHOCTEHN 0,21 ea
Pacuetnas mimHa yd4acTkoB KaHaia 500 m
CpenHuit yKJIIOH MECTHOCTH 0,078

NHTEHCUBHOCTh AOXKAA ISl JAHHOM MECTHOCTH HPOAOJLKUTEIBHOCTHIO 20 MHHYT

npu P=1 JRualea
[Toka3zaTenp cTeneHH, XapaKTEPU3YIOIIHM W3MEHEHUE PAaCUETHOW WHTEHCUBHOCTH
OISl BO BPEMEHH 0,6
CpenHee KOJIMYECTBO JOXKIACH 3a TOJI 90
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Iloxa3arens cTeneHu 1,54
2.2.1 Pacuer X0351liCTBEHHO-OBITOBOI CHCTEMBI BOJ0OOTBEACHUS

HayuHo-no3HaBaTenbHbIi  KOMIUIEKC pacnojoxeH B 500 merpax oT
cepBucHoro nentpa «llepeBam» u B 7 kM ot yi. CBepanoBckas (peaepanbHas Tpacca
M-54), na xopaone HapwiM, oyt y camoro momHoxusi ckan [lepseiii u Bropoii
CronObl. KoMIuieke COCTOMT U3 HAyYHOTO CTal[MOHApa, BOCBbMHU TOCTEBBIX JOMHKOB,
JIETHETO MAJIATOYHOTO Jarepsi, aJMUHHUCTPATHUBHOTO KOpIIyca M JKCKYPCHOHHOTO
NaBWJIbOHA. ['0CTEBOM rOPOJOK M MANATOYHBIN JIArE€Ph OPraHW30BAHbI IO MPUHLIUITY

KEMITMHTa U PACCUUTaHbl HA €IMHOBpEeMEHHOoe ipeObiBaHue 150 yenoBek.

PacueTHsbIit CYTO‘IHBIﬁ pacxon XO3SIMCTBEHHO-OBITOBBIX CTOYHBIX BOJ OT

ITOCCJIKA.

~q,-N
1000 ’

Q, e, (2.84)

rae (,— yaenbHas HOpMa BoAoOTBeneHus,125.1/c;

N — KosIMYecTBO MPUOBIBAIONIUX JIOACH, uel.

125-150

3
Qpem. = 1000 =183m” [ cym.

Tak kak MOCTymJIEHWE CTOYHBIX BOJ| B T€UEHHE CYTOK HEPABHOMEPHO, IS
oOecrieueHust TpeOyeMOi MPOMYCKHON CIIOCOOHOCTH paclpeneuTeIbHON ceTu TPYyO
U JIPYTHX COOPY>KEHUM CUCTEMBI BOJIOOTBEICHHUS ONPENECIACTCI MAKCUMAIbHBIA U

MUHUMAJTbHBIN TpeOyeMblid pacxo.

Qcym.max = Kcym.max ' Qcp.cym. ' (285)
Qcym.min = Kcym.min ’ Qcp.(,ym.’ (2'86)
rie K, 4 Ko COOTBETCTBEHHO MAKCHMAaJbHbIi W MHWHHUMAJIBHBIN

KO3 (DUIIMEHTH CYTOYHOM HEPABHOMEPHOCTH BOJIONOTPEOJCHHS, YUYHUTHIBAIOIINE

YKJIJl ®KU3HU HACEJICHUs, PEXKUM padOThl MPOMBIILUICHHBIX MPEANPUSITUH, CTENEHb
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0J1aroycTpOKCTBA 3/TaHUN M U3MEHEHUE BOJONOTPEOIEHUS MO CE30HaM rojia U JTHAM.

[TprHMMAarOTCS paBHBIMU COOTBETCTBEHHO K =1,1 K =0,8.

cym . max cym.min

=11-183=20.161°/ cym,

Qcym .max

Qcym.n’in =08-183= 14;64-/‘/13 / cym.

2.2.2 PacyeT cucTeMbl NIOBEPXHOCTHOTO0 BOJ0OTBE 1€ HUSI

HpOI/I?;BOI[I/ITCH C60p MOBCPXHOCTHOT'O CTOKA BIOOJIb TypHCTquCKOﬁ TPOIIbI OT
KOpaOHa HepeBan A0 HAYYHO-TIO3HABATCJIIBHOI'O KOMILJICKCA HapBIM, a TaKXKeC C60p
HOKIACBBIX W TaJIbIX BOIA C KpPOBCIIb 3)IaHI/II>’I )51 COOpyﬁ(eHHﬁ, PaCIIOJIOKCHHBIX

HCTIOCPCACTBCHHO HAa TCPPUTOPUN KOMIIJIICKCA.

2.2.3 OnpenesieHue CpelHEr0I0BbIX 00beMOB OBEPXHOCTHOI'0 CTOKA

CpenHeronaoBbie 00BEMBI JOXKIEBBIX U TATBIX BO
W, =10-253-0,/-031= 554.0° | 200 =282m° | cym.

W, =10-548-06-031= 101,93 7%/ 200 = 40813 | cym
KoaddummeHT cToka 105K 1eBbIX BOI

0/-021+0+0,7-01
?’ﬂ = =
031

0,.

O6mmit kodpdummeHT croka ¥, ¢ ceTUTEOHBIX TEPPUTOPUA U TUIOMIAIOK
MPEeAnpUATAA ¢ y4ETOM yOOpKH CHera, TOTeph BOJbI U YaCTUYHOTO BIUTHIBAHUS
BOJIOTIPOHHUITAEMBIMH TOBEPXHOCTAMH B MIEPUOJ] OTTENENeH mpuHuMaeM paBHbIM (), 6.

CpenneronoBoil 00beM MOBEPXHOCTHOTO CTOKa, O0Opa3yromierocss Ha
TEPPUTOPUH HACENEHHBIX MYHKTOB M TUIOMIAKAX MPEANPUATAN B IEPUO/I BBIITAICHUS

JOXIeH 1 TassHUS cHera [4].

W,. =554+ 101,93+ 0 = 655,93:° / 200 = 1,78 m° | cym.

[TonnBOMOEYHBIX MEPONIPUATUI HA TEPPUTOPHUU HE MPETYCMATPUBACTCHL.
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2.2.4 OnpenejieHHe pacyYeTHBIX PAacX0J0B IOBEPXHOCTHOIO CTOKA MPH

OTBCACHHUH B BOI{OCﬁOle)Ie KaHaJIbI

[Tapamerp A pasen:

g 1,25
g 90

1,54
A=70-20°° -(1+ j = 45587. (2.87)
BpeMSI HOBerHOCTHOﬁ KOHICHTPAIUU HOXKICBOTO CTOKA tcon Ha TCPPUTOPUHU

HaCCJIEHHBIX IMYHKTOB IIPpU OTCYTCTBHUU BHYTPUKBAPTAJIBHBIX 3dKPBITBIX HOKICBBIX

CeTel NPUHUMAETCS PaBHBIM S5 MUH.
[TpogoIKUTENBHOCTh TPOTEKAHUS JOKAEBOI0 CTOKA MO YIAUYHBIM JIOTKAM:

ten =0021- @ =7 MuH.
15

Pacuérnas MpOAOJIZKUTCIIBHOCTD IMPOTCKAHUA JOXKICBOI'O CTOKa 10

IMOBCPXHOCTH U KaHAITY 0 paC‘{éTHOFO y4JacTKa.
t, =54+7+0=12nun.

Pacxon M0KIEBBIX CTOYHBIX BO:

~0,95-45587-0,26

QI’ 120 6

=2541/c.

Pacuérnbili pacxo Tanbix BOJI:

- 55-18-067-0,26

@ 10+12

=07xlc.

HOCKOJ’IBKY MaKCHUMAaJIbHBIN pacxon JOXICBOI'O CTOKa IIPCBLIIIACT

MaKCHUMaJIbHbIN pacxoa TaJbIX BOA, TO HOI[60p [mapamMcCTpOB JIOTKA IIPOU3BOAUTCA I10

MAaKCHUMAJIBHOMY pacXxody AdOKICBBIX BO.

Pacxon HOXKIACBBIX CTOYHBIX BOJA A THAPABIMYCCKOIO pacqéTa CCTHU U

OIIpCACICHUA pasMCPOB KaHalIa:

Q. =1254=254x]c.
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Js obecnieuenust 3(PEKTUBHOTO BOJOOTBOAA C TEPPUTOPUU 3ANOBEAHOM
30HBI PEKOMEHIYETCSl YCTAHOBUTH CUCTEMY OETOHHOTO Boj00TBOAa Mapku BGU DN
100, knmacc narpy3ku B125, ¢ pasmepamu B miane 157 nHa 160 mm. IlpomyckHas
criocoObHocTh JoTka npu ykione 0,01 cocrasmsier 27,71 n/c, nanonunenue - 0,92.
MaxkcumanbHass CKOPOCTh ABM)KCHHS TTOBEPXHOCTHOT'O CTOKA B JIOTKE MPHHUMAETCS

paBHol 3 m/c [5].

2.2.5 Omnpeaenenue pacyeTHbIX 00beMOB IOBEPXHOCTHOIO CTOKAa TMPH

OTBCACHHUHU HA OYUCTKY

Cpennuii K03 GUIMEHT CTOKA U1 pacUETHOro HOxKAsA g :

v 095-0,21+095-01
mid 0’31

=0,95.

MakcuManbHbI CYTOYHBIM O0BEM JTOKIEBBIX BOJI:
W,, =10-10-0,95-0,31=2945°.

Koaddunment, yunteiBaronuii BHIBO3 U YOOPKY CHera:

K, =1-220 _o67.
! 031

MakcuMalbHBI CYTOYHBIN 00BEM TaJIbIX BOJI:

W =10-18-0,8-07-0,31-032 = 2094 1°.

m.cym.

[Tone3npii 00BEM aKKyMyJupyrOmed EMKOCTH TMPUHAT TI0 OOJbIIeMy

pac4€THOMY pacxonay:

W, =2945-12=3524n>,
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2.2.6 OnpeaejieHue pacyéTHOH MAacCOBOW KOHUEHTPALMH 3arpsi3HEHUH B

00LIeCIVIABHOM CHCTEMeE JIOKAJIBHBIX OYUCTHBIX COOPYKEHHUH

@oHOBasg KOHUEHTpALUMs 3arps3HEHUM B MCTOYHMKE W KOHUEHTpaUHUs
3arpsi3HEHUM B TIOBEPXHOCTHOM CTOKE OIpeJesieHa MyTeM aHaiau3a mnpod u
npejcTasieHa B Tabnuie 2.10.

Ilokazarenu KadecTBa XO03IUCTBEHHO-OBITOBOM CTOYHOU BOJIBI,
PACCUUTBHIBAIOTCSL UCXO/I U3 HOPMBI BOJIONIOTPEOJICHUSI HA OJTHOTO YEJIOBEKA B CYTKHU
[13].

KonmenTpamusi 3arpsi3HeHUN OBITOBBIX CTOYHBIX BOJI OMNPEACNSICTCS IO
dbopmyne

~ a-1000
q,

C ,me | 1, (2.88)

7€ a— KOJMYECTBO 3arpA3HEHMH, HOCTYNAIONIMX OT OJHOTO YeloBeka, 2/ uern - cym,
0, — HOpMa BomooTBeneHus, 1/ uen - cym.
Pe3ynbTaThl pacueToB npeicTaBieHbl B Tabuie 2.15.

Tabmuma 2.15-Tloka3zaTenn kayecTBa X03sIHCTBEHHO-OBITOBBIX CTOUHBIX BOJ TIPH

yIeJIbHOM HOpME BoJlooTBeAeHus 125.1/cym Ha 1 yenoBeka

ITokazaTenu a, e/uen- cym C - me/om®
BsBemienusie BemecTsa 65 764,71
BITK omm 75 882,35
A30T aMMOHUIHBIX coterl N 8 94,12
docdater P2Os 3,3 38,82
Xnopusl Cl 9 105,88
CIIAB 2,5 29,41
OO6mwme komdpopMHBIE OaKTEPUH
(OKB), eo/n 8 1200

KonnenTparust 3arpsi3HeHUid B OOIIEM CTOKE, TOCTYHAlomeM Ha OYHCTKY,
ompenensieTcs mo Gopmymne

C — )iclﬁ.Qx/6+C;i1'Qn

o
o Qx/6+Qn

me |, (2.89)
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i o o
rac Cx/6 — KOHOCHTpalus 3arpA3HCHHUUN B XO3SIMCTBEHHO-OBITOBBIX CTOYHBIX BOJdax,

me/n;

Q. — pacxo]1 X03siCTBEHHO-OBITOBBIX CTOUHBIX BOI, J/c;

i o
Cn — KOHOCHTpPAOHsA 3arpsA3HCHUHA B TIOBCPXHOCTHLIX CTOYHBIX BOJAX, MZ/]Z;

Qn — pacxoa MOBEPXHOCTHBIX CTOUYHBIX BOJ, Jllc;

Pacuer npencrapnen B Tabnuie 2.16

Tabnuma 2.16— Konnentpaius 3arpsi3HeHU B 0011I€M CTOKE

ITJIK nnst Bojjoema

Hiiﬁg;::ine C,il . m2/om® C)ic I 6y Me/OM® CMW me/om® PBIOOX035HCTBEHHOTO

. Ha3HAYEHUS

B3BelienHsie BenecTsa 461 764,1 491,58 3,85

Munepansaiys 900 - 809,21 1000

(cyxoit ocTaTok)

XIIK 15,6 - 14,03 15

BITK om 96 882,35 175,32 3

PacTBOpeHHbII 0.05 i 0.04 4

KHCIIOPOJT

CIIAB 0,01 29,41 2,98 0,5

AITIAB 0,23 - 0,21 0,1

ASOTUaMMOHI/II/IHBIX i 94,12 9.49 0.39

colen

A3OT HUTpATHBIN 2,5 - 2,25 9,1

CynbdaTtsr 17,7 - 15,91 100

Xopu bt - 105,88 10,68 300

docdaTsr 7 38,82 10,21 0,2

Hedrenpoaykrsl 32,14 - 28,90 0,05

JKeneso oOuiee 11,04 - 9,90 0,1

CepoBoopon 0,02 - 0,02 0,5

Ilero4HOCTD 7,2 6,8 7,16 6-9

O6mue xonmudopmHbIe

6akrepun (OKB), 5500 1200 11396 Omcymcmeue

ed/om’

TepMoTonepaHTHbIE

KoM (opMHBbIE He i 0

6akrepun (TKB), 0OHapyIHCEeHO meymemee

ed/om>
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2.2.7 Onucanue TeXHOJIOIrMHA OYMCTKH

JInsi CHMKEHUSI CKOPOCTH MOBEPXHOCTHBIX CTOYHBIX BOJ W MPEIOTBPAIICHUA
HapylieHus: padoThl TMOCIEAYIONIUX COOPYKEHUH MpeaycMaTpuBaeTCcs Kamepa
rameHusi. M3  kaMmepbl TramieHusi OBEPXHOCTHBIM  CTOK  MOCTYMaeT B
AKKyMYJINPYIOIIYIO €MKOCTb.

B ycpegnurtene mnpoucXoAUT CMENIMBAHUE M YCPEAHEHHE KOHIEHTPALIMU
3arpsA3HSIONINX BEIIECTB MOBEPXHOCTHOTO U XO3SIICTBEHHO-OBITOBOTO CTOKA, OTKY/a
00bEeIMHEHHBIN 3arpsI3HEHHBIN CTOK PABHOMEPHO MOCTYIAET Ha OYUCTKY.

Takke Kak M B TEXHOJIOTUUECKOW CXEME JIOKAIbHBIX OYMCTHBIX COOPYKEHUM
BU3UT-IIEHTPA, 3arpsA3HEHHBI CTOK TPOXOJUT MEXaHUYECKUM OJIOK OYHUCTKH,
KOTOPBIN MPEICTaBICH JJaMUHAPHBIM OTCTOMHUKOM. Ha cienyromniemM stane O4YucTKU
npeaycMaTpuBaeTcs ~— 00paboTka  BOJBI  HA  JIBYXCIOWMHBIX  (QuibTpax  C
a7IcCOpOMPYIONIUM CJIOEM. 3aTeM OCBETJEHHAs BOJAa MPOXOAUT yepe3 OMOpeakTop ¢
epumoBoid 3arpy3koil. [Ins  ynmajneHus  HMOHOB  Kejle3a  IpeaycMaTpUBaeTCs
copOUMOHHBIN GMILTp ¢ hunbTpytomiei 3arpy3koil MTM. 3akir0uuTeIbHBIM 3TalloM
OUUCTKH SIBIISIETCS 00e33apakuBaHUE, KOTOPOE OCYIIECTBISETCS Ha YCTaHOBKE

Jlazyps M-3.

o @EEEEaE

XBC

Pucynok 2.7— TexHonorudeckasi cxema OYUCTKU CTOYHBIX BOJT
KI" — xamepa ramenusi; AE — akkyMynupyromas eMKOCTb; Y — YCPEIHUTEIb;
JIO — namunapHslii orctoitauk; CO — copOrmonnsie puinbTpsl; bp — GrnopeaxTop;

BO — 6ok o6e33apaxkuBanus; [1C — noBepxHocTHBIN cToK; XBC — X035 CTBEHHO-0BITOBOI CTOK

2.2.8 Kamepa ramenus

JInss  CHMXKEHHST CKOPOCTH TMIOCTYMAOIIMX HA OYMCTHBIE COOPYKEHUS
MMOBEPXHOCTHBIX CTOYHBIX BOJI MPEAYCMATPUBACTCSA KaMepa rameHus. MeIneHHoe

NEPEeMCIICHUE CTOKOB HAa OYHUCTHBLIC COOPYKCHHA oOecrieunBaeTCs 3a CUeT YCTaHOBKH
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HCKYCCTBCHHLIX IIpCrpan. BcaenctBue storo YBCIIMYHUBACTCA CPOK OJKCILTyaTalluu

KOHCTPYKIHWH U COKPAIAatOTCA 3aTpaThbl HA PCMOHT.

2.2.9 Pacuer MHOrOKAaHAJBHOIO YCPeAHHMTEJS C Pa3IUYHOH JJIMHOM

KaHaJI0B

J7ist BBIpaBHUBAHUS CTOYHBIX BOJ MO 00bEMY U KOHUEHTPALUSAM MPUMEHSETCS
MHOT'OKaHaJIbHBIN YCPEIHUTENb C PA3JIUYHON IJIMHON KaHAJOB.

Pacxoz cTO4HBIX BOA MOCIE YCPEAHEHHUS

o - 245+2016 50 ),
24

O0beM ycpeTHUTEIS

W,=05-21-3-1=3151°.

[Inomane ycpenHurtens:

_315_

F 11 2.

JnameTp ycpeIHUTENs paBeH:

D=/411=L2M
T

KosuecTBO KaHaioB B Ka)KI0OM CEKLUHUHU YCPEIHUTENS NMPUHUMAETCS PaBHBIM

[[Iupuna ogHOrO KaHaIA:

B 20,5'1,2

can

=0,15m.

2.2.10 PacyeT BepTHMKAJBLHOI0 OTCTOHHUKA ¢ JAMHUHAPHBIM MOIYJIEM

Pacxon cTouHBIX BOJI, MOCTYMAOMINI B OTCTOMHUK:

4961

Oo >4 =21m%u

Heo6xoaumblii 00beM pabouei 4acTu OTCTONHUKA:
W=21.05=11x°.

BricoTta paboueii yacTu OTCTONHUKA!
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H, =05-1800= 09.m.

[momane ;)KUBOTO CEUEHUS

F= E =12n°.
09
[Tnomanpb >KMBOTO CEUEHUS LIEHTPAIBHOU TPYObI:
-3
f = w =002 u? ,
003

JlnameTp OTCTOMHHUKA:

D:\/4.(1,2+o,02) 125
T

OG6m1as BeICOTAa OTCTOMHUKA:

H=09+03+05=1/m.

brioku naMuHapHBIX 3JIEMEHTOB BBITIOJTHEHBI U3 MAPaUICIbHO YCTAaHOBIECHHBIX
JUCTOB WJIM TUTACTHH, PAcCCTOsIHUE MEXIy KoTopbiMu coctaBisger 0,025 — 0,1 .
[Inactunsl B OiOKax ycTaHaBiuBarTca mTonx yriom 45 — 70° K TOPU3OHTY, UTO
oOecrieynBaeT CroJi3aHue ocajka. PaccTossHue Mexay OJIOKaMH, a TakkKe MEXITY

CTEHKOM OTCTOMHUKA B 0J10KOM cocTtaBisgeT 0,1 .

BricoTa maMuHApHOTO MOAYJIS MPUHUMAEM 1O pabodeil YacTH OTCTOMHHUKA, H

paBHa H;,,,=0,6.». KonudyecTBo muracTuH cocTaBiseT 24 MTYKH.

2.2.11 Pacyer copOumoHHoro ¢uiabTpa ¢ JIBYXCJOIHOH 3arpy3koii c

BOCXOAAIIINM ITOTOKOM BOJbI

JIByXCTIOWHBIA COPOIIMOHHBIN HAMOPHBIA (PUIIBTP MPUMEHSIETCS IS YAAICHHUS
OCTaTOYHOTO  KOJMYECTBA  B3BCUICHHBIX YaCTHUL, KOTOPbIE  MPEMATCTBYIOT
MOCJIEYIONIEeH TIIyOOKOW OYMCTKE OT HedTempomykToB. B kauecTBe 3arpy304HOro
MaTepuayiia s yAaleHWs B3BEIICHHBIX BEMIECTB ObUT MpHUHAT [ uapoaHTparur-A,
JUIs ynanenust HeTenpoAyKToB — ¢puibTpytoias 3arpy3ka C-Bepan.

OO6mmas miomans GuiIbTpa:
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4961

Fo =038
24.6-36-37-013-1.0,35-6

[Tnomanb ogHOM cexkiuu GuabTpa:

038

f =0,19°.

K pabore mpuHsTHl 2 NapayuiesbHO M OJHOBPEMEHHO pabOTaIOIMINX JIUHUU

a7IcCOpOCHTOB MPU CKOPOCTU PriibTpanuu 6 m/u.

MakcumainbHasi COpOLIMOHHAsA eMKOCTh copOeHTa ['uapoantpanur-A:
am™ = 253../295 =1374.mz/ .
MuHuMansHas copOLMOHHAs EMKOCTh COpOeHTa:
aT" = 253.,/443 =5325m2/ 2.
MakcuMaribHast 103a COpOeHTa:

e 295-443

sb

=012/ .

BricoTa 3arpy3ku, obecnieunBaromias O4ucTKy, onpeaensercs mno Ggopmyie

0148
' 002-1374

Bricorta 3arpy3ounoro matepuana ['mapoantpanur-A cocrasiser h = 0,17 m,

=017 m.

JAMaMeTp 3arpy3ouyHoro marepuaia - d=0,5 .

MakcumainbHasi copOIroHHass eMKocTh copoenTa C-Bepan:
a™ =253../20,23 =1138me/ 2.

MunuMansHasi COpOIMOHHAs EMKOCTh COpOeHTa:

am" = 253.,/004 =5Luz/ 2.

MakcuMaibHas 103a COpOeHTA:

20.23-004 =012/ x.

max __
Dsb -

BricoTa 3arpy3ku, odecrieqnBaroniasi O4ucTKY:

0,1-48

= 025
0017-1138
OO6mast BeicoTa 3arpy3ounoro marepuaia C-Bepan cocraBimser h = 0,25 wm,

BBICOTA 3arpy304Horo marepuana Iwuapoantpamut-A - h = 0,17 m, miomanmb
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sarpysku 1 cexuun — f =0,19 »2 nuamerp — 0,5.m, crpouTensbHas BhICOTA (UILTPA
coctaBisieT 1,2 m.

K pa6ote npunst 1 pabouuii punsTp 1 1 pe3epBHBIN.

OO6mmii pacxos BOAbl Ha MPOMBIBKY Ha OJUH (DUIBTP:

q, = 0,25-5=1251/c¢=0001251°/ c.

JuameTp CTaJbHOIO KOJUIEKTOpA PaCHpEIEeIUTEIbHON CHCTEMBl HAIOPHOTO
(GuIBTpa IPU CKOPOCTH BXOJ1a B HETO MPOMBIBHON BOJBI Vo, = 1,1 m/cex Oynet Uiy =
90 mm.

C xaxnoW CTOPOHBI KOJUIEKTOpAa pa3MeIacTcss /7 OTBETBICHUH B BUJAC
TOPU30HTANBHBIX CTAIBHBIX TPYO HAPYKHBIM JuamerpoM 50 mm, mpUBapUBAeMbIX K
KOJUIEKTOPY MOJ IPSIMBIM YIJIOM Ha B3aUMHBIX paccTosiHuAX 0,06 L.

HeoOxonumas cymMmapHasi 1jiomas meiei B IpeHaKHbIX KOJIMayKax:

7-09?

3 f, =002 =0013 v

[Tnomans Imeneil Ha KaxkaoM Konmauke cocrasuser f, = 192 mm? = 0,000192

OO6111ee YnciI0 KOJIMaYKoB Ha OTBETBICHUAX PACTIPEICIUTEIbHON CUCTEMBI:
0013
0,000192
Tak xak GuIbTp MMEET B IUIAHE KPYIJO€ CEYEHUE, TO OTBETBICHUS OyAyT

pasHoii niuHbl, a uMenHo: 0,21 m, 0,31m, 0,36m u 0,37 wm.

CyMMapHas JJIMHa BCeX OTBETBIICHHH pacIpeAeIUTEIIBHON CUCTEMBI (DUITbTpa
D = 0,9 m cocTaBuT:

L =4-0,21+0,31+0,36) + 2-0,37 = 4,26 u.

CpenHee paccTosTHUE MEXITY APEHAXKHBIMUA KOJITIauyKaMH:

e= ﬁ =0,06m = 60mm.
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KonnuecTBO mpOMBIBHOM BOJIbI, MPUXOIAIICHCS HA OJUH KOJIAYOK, COCTABHT:

qKo.ﬂn = % = 0100002 M3 / C = 0102]1 / C.

CxopocTh poxojia MPOMBIBHOM BOJIbI YEPE3 IIEIH KOJIAYKa COCTABUT:
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Y =M:O,1M3/c.
0,000192
COHpOTI/IBHCHI/IC B ICIX JPCHAKHBIX KOJIITAa4YKOB paCHpeﬂCHHTCHBHOﬁ
CHCTEMbI KPYIJIOro B IUIaHE (MIIBTPA, COCTOSINEH M3 IEHTPAILHOTO KOJICKTOpa W
OOKOBBIX pacIpeleTUTEeNbHBIX TPYO HepaBHOW JUIUHBI:

01°

=——— =0002 m.
2-981-05°

2.2.12 PacueT OuopeakTopa ¢ epiioBoOii 3arpy3Koi

Onpenensierca kodppuuent K:

2279

K =760.

IIpr 3amaHHOM CpelHE3UMHEN Temmeparype CTOYHOM Bouabl T,=14°C u
ko3 dunmenre K =76 mo [8] Tabm. 2.11 ompenensirorcs BbICOTA OHOpeaKTOpa
H =24m , ruapaBiudeckas Harpy3ka q=10ux°/(m®-cym) W yHENBbHBIA pPacxon

Bo3nyxa B, =8x° [ m°,
Cpennee 3naueane BITKs B cMecu CTOKOB 1epet (PHUIBTPOM:
L, =3-43=129 me/ x.

O6mas momaas OnopeakTopa:

F_ 4961-1 49612,

[TpunsaT OHOpeakTOp KPYIiibli B miane D=25u F, = 148m°, H =24 M.

B kauecTBe 3arpy3ku NpuMEHSIEM CUHTETUYECKUI EpIIL.

3nauenue BIIK Ha Bxone B Ouopeaktop bIIK, =2279me ! 1.

HopmaTuBHOE KONMMYECTBO 3arpsi3HEHUN Ha BBIXOJE U3 OHOpeaKTopa -

Cme =3meln

KomuuectBo BIIK, koTtopoe HE0O0XOAWMO yAaduTh W3 CTOYHOW BOJBI B

ouopeakTope:
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 (2279-3)-4961

Gy 1000 =0,98xe [ cym.

st popMupoBaHusl HUTpUPULMPYIOIIEH OMOIIJIEHKA B OMOpEakTope Harpys3ka
Ha OuorieHKy JoykHa ObITh He Ooisiee 0,2 2 BIIK na 1 2 OuomneHku mo cyxomy

BCIUICCTBY B CYTKH.

Macca OMOIICEHKH, HAaXOIAIIEHCs Ha epPIIOBOM 3arpy3Ke Ha OMOIIJICHKE:

G, = %’—?28 =49«ke.

Oo1ree TpebyeMoe KOIMYECTBO €PLIOBOM 3arpy3KH ONpPEAEseTCsl TEM, YTO Ha
1 moroHHom meTpe epiia oopazyercst 9332. akTUBHON OUOTICHKH.
Pacuer TpeGyeMoro kosmuyecTBa epIioBOi 3arpy3KHu:

Loow — ﬂ =53n.m.

0933
KoHCTpyKTHBHO TIpUHMMaeM pa3MEUIeHUE €pIIOBOM 3arpy3ku B BHJIE
€AMHUYHBIX JJIEMEHTOB OWOJIOTUYECKON 3arpy3ku, OOBEIWHEHHBIX B KAaCCETHI,
KOTOpBIE OJIOYHO MOHTUPYIOTCS B a3pUPYEMBbIil KaHAT KOHTAKTHOTO OMOpeaKTopa.
[Tnomans equHUIHOTO AemMenTa 0,3 w2, IUaMeTp eguHudHoro siementa 0,094
M, HIar TeTeJIbHOM 3arpy3Ku Ha equHUYHOM sieMeHTe 0,05 wm.
Pacuer TpebGyemoro koimdyecTBa €pIIOBOM 3arpy3Kd Ha €IMHUYHBIA AJIEMCHT

OMOJIOTMYECKOM 3arpy3KHu:

_ 03-7-0,094

—— 005 = 18n.m.

KonuuectBo CANHUYHBIX 3JICMCHTOB METEIbHOU 3aIrpy3KHu:

53

N = — = 3wm.

JlnameTp peaKTUBHOTO OPOCUTEIISA:

D,, =25-02=23ux.

KonmdecTBo pacnpeaenuTenbHbIX TPYO TPUHUMACTCS PaBHBIM N = 2, KOTOpPHIE
3aKPEIUISIIOTCS. KOHCOJIBHO Ha CTOSIKE.

TpeOyemblii TuameTp:
65



4-00006
7-05-2
Uucno oTBEpCTUI HA KaXI0U pacnpeenuTeNbHOoN Tpyoe:

D,, =1000- 28 mm

PaccTossHre OT ocH CTOSIKa [0 KaXKIOTO OTBEPCTHSl PACCUUTHIBAIOTCSA TIO
dopmyne 2.57.

Pacuetsl cBenensl B Tabnuiy 2.17.

Tabnuua 2.17— PaccrosiHue OT OCH CTOSIKA JJO KaX10I0 OTBEPCTUS

Ne D, m n,,,uwm r, Mm
1 2,5 16 313
2 2,5 16 442
3 2,5 16 541
4 2,5 16 625
S 2,5 16 699
6 2,5 16 765
I 2,5 16 827
8 2,5 16 884
9 2,5 16 938

10 2,5 16 988

11 2,5 16 1036

12 2,5 16 1083

13 2,5 16 1127

14 2,5 16 1169

15 2,5 16 1210

16 2,5 16 1250

YacToTa BpallleHUs] pEaKTUBHOTO OPOCHUTEIIS:

0,0006

=26L1vun*,
16-100-25-2

n, =348-10°

TpeOyemblii HarmOpP y PEaKTUBHOTO OPOCUTETIS:

h,, = 1000 (

0,0006j2_ 256-10° 81-10° 294-23
2 10*.16*  32° 3

J: 001m.
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Pacnpenenurensubie TpyObl pacmonaraeM Ha (0,2 M BbIlll€ TOBEPXHOCTHU

3arpy3KH.
2.2.13 PacyeT cOpOLIMOHHOI0 HANTOPHOTO (puabTpa ¢ 3arpy3koit MTM

Jlist oGe3xene3uBaHus U yJAJICHHUs] U3 BOJBI CEPOBOIOPOJA MPOECKTUPYETCS
COpOIMOHHBIA HamopHbld  GuabTp. B  KadecTBe 3arpy3ku ObLI  IPUHST
¢unbTpyroumit Mmatepuan mapku MTM.

O6mas momaab GUIbTpa:

4961

F= =027 m?
24.8-36-3-5-01-1-0,33-8

MakcumaibHasi COpOILIMOHHAsA €MKOCTh COpOEHTA:
a™ =253.,/990 =796 2/ 2,
MunuManpHasi COpOLMOHHAs EMKOCTh COpOeHTa:
aT" = 253.,/0,28 = 13392/ 2,

MakcumanbHas J03a c0p6eHTa:

pp = 2098 o071,
1339

BricoTa 3arpy3ku, obecneunBaromias O4ucTKy:

_ 007-48 N
0012-796

OOmas BbIcOTa 3arpy304Horo marepuaia cocrasimsiet h = 0,35 m, u quamerp -
D=0,6 m. Crpourensnas BbicoTa (punbrpa paBHa H=0,95 wu, mmomanp 3arpy3ku
¢unsrpa f = 0,3 M2 K pabore npunumaercs 1 padGounii puisTp U 1 pe3epBHbI.

OOmmii pacxos; BOABI HAa MPOMBIBKY Ha OJUH (DUIBTP:

q,, =064-5=32x/c= 0,0032x°/ c.

JlnameTp CTaNbHOTO KOJUIEKTOPAa pacHpeAeIuTENbHON CHUCTEMBI HAIIOPHOTO
(GWIBTpa MPU CKOPOCTH BXOJa B HETO MPOMBIBHOM BOIBI Vio, = 1,1 m/cex paBeH Uy,
= 60 mm.

C Kaxaou CTOPOHBI KOJUIEKTOpa pa3Memniaertcss 6 OTBETBICHUN B BUJE
TOPU3OHTANIBHBIX CTAJBHBIX TPYO HAPYXKHBIM AUAMETPOM 32 MM, MpUBAPUBAEMbBIX

K KOJUIEKTOPY IOJ MPSMBIM YTJIOM Ha B3auMHBIX paccTosiHusIX 0,063 .
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Heob6xonumas cymmapHas miomnaas meieil B JpeHaX)HbIX KOJIMayKax:

2
31, =002- 790" _ 0006 ui2.
4

[Tnomans mesnei Ha KaxaoM Kojmnauke cocrasiser f,, = 192 mm?= 0,000192

OO111ee 4ncI0 KONMayKoB Ha OTBETBICHUAX PACIPENETUTEIBHON CUCTEMBI:
0,006

N=———— =32 wm.
0,000192

Tak kak GuIbTp MMEET B IUIAHE KPYIJIOE€ CEUYCHHE, TO OTBETBJICHUS OYIyT
passoii niunbl: 0,16 m, 0,22m, u 0,24 m.

CyMMmapHas JJIiHa BCEX OTBETBJIEHUN pacTpeleUTeIbHOW CUCTEMbI (PUIIbTpa
D = 0,6 m cocTaBUT:

L=40,16+0,22) + 2:0,24 = 2 m.

CpenHee paccTosiHUE MEXIY NPEHAXHBIMUA KOJauyKaMH:

e= 2. 0,063m = 63 mm.
32

KomanuecTBo HpOMLIBHOﬁ BOJHBI, HpI/IXOIISIH_IGf/JICH Ha OJHH KOJJIIa4O0K, COCTaBHUT.
~ 0,0032

qKom — T AA 2010001M3/C:0,1ﬂ/0.
' 32

CxopocTh Mpoxoja MPOMBIBHOM BOJIbI Ue€pe3 SN KOJIMayka COCTABUT:
0,0001

vV=—21""=052xc.
0,000192

ComnpoTuBieHre B IIENSIX APEHAXKHBIX KOJIMAYKOB pPACHPEICIUTEIbHON
CUCTEMBI KPYTJIOTO B TJIaHe (PUIbTPA’

0,52°

T 2.981.05° 0055 1.

2.2.14 baxkrepuuMIHasg YCTAHOBKAa 00e33apaKUBAHUS CTOYHBLIX BOJ

yabTpaguo/ieToM ¢ NpUMeHeHUueM yiabTpa3Byka «Jlazyps M-3»

st 00e33apaKuBaHUs OYMIIICHHOTO CTOKa MpeyCMOTpEeHa

yIbTpaguoIeToBas OaKTEpUIMAHAS YCTAHOBKA C NPHUMEHEHHUEM  YIIBTpa3ByKa
«JIazyps M-3» [10]. [Ipou3BOAUTENEHOCTL YCTAHOBKU COCTABISET 1,5-6 1%/u.
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HOTp€6HaH 6aKTepI/IHI/II[Ha5I MOIITHOCTH HCTOYHUKOB  M3JIYy4YCHHUSA JJIA

o0e33apakuBaHuUs BOJIbI:

£ 21-0,3-2500-1g(11396)

- =51, Bm.
15634-0,9-09

KomnnuecTBO nami:

n= EL =1,uum.
10

Pacxon QJICKTPOSHCPTUHU HA 066333,pa}KI/IBaHI/I€ BOJBbI.

S:M:l4,3,Bm-q/M3.

B monenmu M-3 ucnonb3yrorcss kBapiieBbie samibl JIBK-30 ¢ mamutenbHBIM
cpokom ciryk0sI (10 8000 yacoB), 103a yabTpaduoaeToBOro 00 1y4eHHs HAXOIUTCS B
npenenax or 16 no 65 mxc/cm?. Tlotpebnsemas momuocts 30 Bm, OaKTepUIUIHBIA

notok 10 Bm.
2.2.15 PacyeT 10NMOJTHUTEJIBHOTO 000PY10BaAHMS

2.2.15.1 AKKyMyJTUpYyIOIIIasi eMKOCTh

Jnst cbopa AMCKPETHO OOpa3yIOIMIMUXCS TOBEPXHOCTHBIX CTOYHBIX BOJ U
oOecrieyeHus: PAaBHOMEPHOIO TIOTOKA B JIOKAIBHBIX OUYHUCTHBIX COOPYKEHUSIX
IPeyCMOTpPEHA aKKyMYJIUPYIOIIas eMKOCTh, 00bEM KOTOPOW MPUHUMAETCSI PaBHBIM
MAaKCHUMaJIbHOMY CYyTOYHOMY PacXOJy CTOYHBIX BOJ.

[TpuHATa aKKYMYJIUPYIOMIAs eMKOCTh 00beMoM 30 v> Kpyriioii GOpMEI B IIaHe

¢ IMamMeTpom 4 m 1 BBICOTOM 2,5 M.

2.2.15.2 PacueT mJIaMOYILIOTHUTEJIS

CYTO‘-IHOG KOJIMYCCTBO OCaJZiKa, 3aCPKUBACMOC B OTCTOMHUKE:

 17744-(49158 - 443)

7 =17, m% cym
(100-95)-1-10

Q

O0beM MIIaMOYTUIOTHUTEIS ;
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W =0025-17-1-225=01, »°

[IpuHAT KpyTriablid B IJIaHE NUIAMOYIUIOTHUTENL AuameTpoMm D = 0,3.m.
BricoTa nmaMoymIoTHUTES

H = 01 :
7-03
4

=14 m.

2.2.15.3 Pe3epByap npoMbIBHOI BOAbI

OO6beM BOJIbI Ha MPOMBIBKY JABYXCJIOMHOTO (PUIBTpA:

W,

1npom

=7-0,38-468=12449:1=124".

OO6beM BoJIbI Ha MPOMBIBKY COPOIIMOHHOTO PrubTpa ¢ 3arpy3koit MTM:

W,

2npom

=5-0,27-360=486.1=0491°.

OO6muit 06beM BOABI HA IPOMBIBKY:

W =124+049=17m".

npom

[TpunsT xene3oberonnoit pesepsyap W, = 1,7 M° Kpyry0ii GOpMBI B IIaHE C
auamerpom D = 0,9 m, BeicoToit h = 2,6m.

2.2.15.4 Pe3epByap - HAKONUTEJIb

PeszepByap HakomuTenb mpeaHa3HaueH Mg cOopa ouuieHHbIX Boa. OObeM
pe3epByapa MPUHSAT HA TPEXYaCOBOM PACXO]] CTOYHBIX BOJI.
[Ipunst pesepsyap oobemoM 2,13 kpyrioii popmel B miane ¢ auamerpom 1,0

M ¥ BBICOTOH 2,7 M.

2.2.15.5 IToadop HACOCHOTO 000PY/A0BAHNS

JIns mopaym TNOBEPXHOCTHOIO CTOKAa M3 AKKYMYJIHMPYIOLMIEW €MKOCTH Ha
OYKMCTKY M IEPEKAYUBAHHS CTOYHOU >XUJAKOCTH H3 COOPYXKEHUS B COOPYKECHHUE

pou3BoOAMTCS 1Moa00p HacocoB ¢pupmbl Grundfos [11]
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Pucynox 2.8— Xapakrepucruka HacocoB ¢pupMbl Grundfos monens S

[To BeimenpuBeacHHoMy Trpaduky (Pucynok 2.8) mpousBogutcs moadop

norpykHbix HacocoB Mmapku SV-024-C u mapku SV-014-C. Jlng nepexkaunBaHUs

KHUJIKOCTH U3 COOPYKEHHUS B COOpYKeHHUe ObUTH 10100panbl Hacockl Mapku SV-014-

CL B cyxoMm BepTHKaJIbHOM HCTIOJHEHUH.

["abapuTHBIC pa3Mepbl HACOCOB TMPEACTABICHBI B Tabimie 2.18.

Ta6nuna 2.18 — I'abaputHbie pazmepsl HacocoB pupmbl Grundfosmoaens S

Makec. Pasmepsr, mm
Tun pa3mep Macca, O T—.,
Hacoca TBEpA. A C D |[DN2| E F H o | ®N Ke
BKJIFOU. MM
SV-024-C 80 675| 345| 127| 80 |219|255|100| 19| 100 74 1
SV-014-C 80 675|345| 127| 80 | 219| 255| 100| 19| 100 74 1
SV-014CL 80 675|345| 127| 80 | 219| 255| 100| 19| 100 74 6
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3  DKO0J0ro-3KOHOMHYecKoe O000CHOBAHMEe BHEJAPEHUS! TEXHOJOIMHU

000pPOTHOI0 BOAOIOJIb30BAHMS

CornacHo [14] coGcTBEeHHUKAaMH BOJIHBIX OOBEKTOB JODKHBI TPEATPUHUMATHCS
MEpOIPUATUS TI0 OXpaHE BOJHBIX OOBEKTOB, MPEIOTBPALLECHUIO UX 3arps3HEHUS,
3aCOpPEHHUs] U UCTOLIEHUS, a TAaK)Ke MEPBI MO JIMKBUAAIMHU MOCIEICTBUM yKa3aHHBIX
SIBIICHUU.

KonuuecTBo 3arps3HsIOMIMX BEIIECTB M MUKPOOPTaHU3MOB, COJIEP)KAIIUXCS B
CTOYHBIX BOJaXx M cOpachiBaeMbIX B pyued JlaseTnHo, He MOKHO NpPEBBILIATH
YCTAHOBJIEHHbIE HOPMATUBBI JOMYCTUMOI'O BO3JEMCTBHS Ha BOAHBIA 00BEKT. Takum
o0pa3oM, cOpOC HEOUUIICHHBIX JOXKACBBIX U TaJNbIX BOJ, OTBOJUMBIX C TEPPUTOPUHU
roCy/IapCTBEHHOTO 3anoBeAHUKa «CTONOBD) SBISETCS HECAHKIIMOHUPOBAHHBIM.

Pacuer pasmepa Bpena, MPUUYMHEHHOTO BOJAHOMY OOBEKTY, MPOU3BOAMUTCS Ha
ocHoBanuu Ilpukaza Munnpupoast Poccum ot 13 ampens 2009 r. Ne§7 «O06
YTBEpXKAECHUN METOAMKM HUCYMCIEHHUS pa3Mepa Bpelda, NMPUUYUHEHHOTO BOIHBIM
00BEKTaM BCJIEICTBUE HAPYIIEHUS BOAHOI'O 3aKOHOJATENIbCTBA», @ TAKXKE COTJIACHO
noctaHoBieHuto [IpaButensctBa PO ot 13 centsadps 2016 1. Ne913 «O craBkax
IUIaThl 32 HEraTHBHOE BO3/ACHCTBHE HAa OKPYKAIOUIYIO CpPeAy U JIOMOJIHUTEIbHBIX

K03 PUIIEeHTAX».

3.1 Pasmep Bpeaa ot cOpoca 3arpsi3HSIOIIMX BelIeCTB B COCTaBe
NMOBEPXHOCTHBIX CTOYHBIX BOJ C TEPPUTOPHHU TIJIABHOI TYPHCTHYECKOH TPONbI

3anoBeaHNKA «CTOJI0BI»

Onpenenenne pasMmepa Bpela, NMPUIMHEHHOTO BOJHOMY OOBEKTY cOpocoM
3arpsI3HSIONINX BEIIECTB B COCTABE CTOYHBIX BOJI, TPOU3BOAUTCS 1O (hopmyIie
V=K, K, K, X(H M) K, pyb. (3.1)
riae Ks — k03 PuIuenT, yauTeIBatonui 3xoorndeckue Gaxropsr (Tadmn. 2.1);
Ke: — kO3 PUIMEHT, YYNUTHIBAIONIUN MPUPOTHO-KIMMATHYCCKUE YCIIOBUS B
3aBHCUMOCTH OT BpeMeHH roza, 1,17 (tabiu. 3.2);
Ku  — xodpduuueHT HHAEKCAMH,  YYUTHIBAOIIHMK  UHOIALMUOHHYIO
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COCTaBJISIFOIIY0 SKOHOMHYECKOTO Pa3BUTHUS,

Hi — Takcel ans ucuuciieHusl pasMepa Bpeda OT cOpoca i-To 3arps3HSIONIETO
BEIICCTBA B BOJAHBIC O0BEKTHI ONPECIIAIOTCS B COOTBETCTBUU ¢ [15], mouic. pyo./m;

Mi — macca COpOIICHHOTO I-TO 3arps3HSIOIIETO BEMIECTBA OIMPEIESNSICTCS IO
Ka)XIOMY 3arpsi3HAIOIIEMY BEIEeCTBY, 1,

Kus — K03 GUIIUEHT, YIUTHIBAIOIINN HHTCHCHBHOCTh HETAaTUBHOTO BO3JCHCTBUS

3arpA3HAOIINX BCIICCTB HaA BOI[HBIﬁ OOBEKT.

Tabmuua 3.1 — Kosddumument K, y4UTHIBAIOMIUNA SKOJOTUYECKHE (PAKTOPbI

COCTOSIHUS BOJHBIX 00beKTOB CHOMPCKOTO (efiepaibHOTO OKpYTa

HanmenoBanue 3nauenue kodpdunmenra K
Bacceiin p. Enuceit 1,36
Bbacceitn p. O6p 1,22
Bacceitn Kapckoro mopst 1,23
Bacceiin p. Jlena 1,27
Bacceitn mops JlanTeBbIx 1,18
Bacceiin o. baiikan, o. baiikan 2,80
Tabmuna 3.2 — Koaddbunuent K., yIUTHIBAIOMIUNA MPUPOTHO-KIUMATHYECKUE

YCIIOBHA B 3aBUCHUMOCTH OT BPCMCHHU I'oa

Mecsnbl 3Havenue kodpdunuenta K.
Hronb, utoib, aBrycr 1,1
CeHTs10pb, OKTAOPH, HOSIOPB, ACKAOPb, SHBAPb, 115
(dheBpaib '
Maprt, anpens, mai 1,25

Koadhpumment nunexcanmu Ky, y9uTbIBaeT HHQISIIMOHHYIO COCTaBIISIONIYIO
YKOHOMHYECKOTO Pa3BUTHs W MPUHUMAETCS HAa YPOBHE HAKOIUIEHHOTO K TMEPUOMIY
MCYHCIICHUS pa3Mepa Bpeaa uHaekca-nednstopa. Koapounument K, Ha 2018 ToA
cocrasiseT 2,85.

Koadpduument K,; yuyuThiBaeT HHTEHCHUBHOCTh HETATUBHOTO BO3JACHCTBUS

3arpA3HAIOIINX BCHICCTB Ha BOI[HBIﬁ 00BEKT U YCTaHaBJIINBACTCA B 3aBUCUMOCTHU OT
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KPaTHOCTH MPEBBIIICHNUS (HAKTUUECKOW KOHLIEHTpAIMU 3arpsA3HSIOIErO BELIECTBA
pu cOpoce Ha BBIYCKE CTOYHBIX BOJ HaJ €ro (pOHOBOM KOHUEHTpalueill B BOJE
BOJHOTO OOBEKTA.

Koadppumment K,; s 3arpsssstomux Bemects | u |l kimaccoB omacHocTH B
pasMepe pacCUYMTaHHON KPaTHOCTH MPEBBIIICHUS; JIJIs 3arpsi3Hstonux BemecTB |l u
IV xnaccoB omacHocTd — paBHOM | mpu mpesbiieHusx 10 10 pa3; paBHoM 2 npu

npesbiieHusax Oonee 10 u g0 50 pa3; paBHOM 5 mpu mpeBbiieHusx Oonee 50 pas

[16].

Tabmuma 3.3 — Onpenenenue ko3 duimenta Ky;, yIuThIBaOIIET0 WHTEHCUBHOCTD

HCTaTNBHOT'O BOS)IGﬁCTBPISI 3arpsA3HAIOIUX BEUICCTB HA BO}IHLIﬁ 00BEKT

=
2 § ) ) =)
= ® = = ™ xR e}
: : : g = = | 2
o = 8 B 2 ® B 5 @ =]
5 © =z Sz 2 e H =
Q = N 2 = = =
= 3 E g = o g = =
3 g g Iz S 2 22 8 2
T 5 e 20O e 2O 2 E 2 i
Baseertibie 4 461 3,6 128,06 5
BEIECTBA
Murepanisarits 2 900 123 7,32 7,32
(cyxoit 0cTaToK)
XTIK 1 15,6 11,4 1,37 1,37
BITK omn 3 96 6 16,0 2
CIIAB 4 0,01 0,01 1,0 1
AITIAB 4 0,23 0,25 0,92 1
A30T HUTpATHBIN 3 2,5 0,2 12,50 2
Cynbdatsr 4 17,7 9,9 1,79 1
docdatsr 4 7 7,3 0,96 1
Hedrenpoaykrst 4 32,14 3,25 18,91 2
JKeneso oOmree 3 11,01 15,3 0,72 1
CepoBogopon 4 0,02 1,16 0,02 1
OOmume
KOJU(OPMHBIE - 5500 5400 - -
oaxrepun (OKB), eo/n
TepMmoTonepaHTHEIE
Konu(opMHBIE - He obuapyaceno | He obnapysiceno - -
6akrepuu (TKDB)

Macca 3arpsa3Hs0IIuX BEIeCTB onpeaeseTcs mno Gpopmyne
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M=Q-(C, -C,)-T-10°,m. (3.2

e | — 3arpsA3HSIONIee BEMIECTBO, IO KOTOPOMY UCUUCIISETCS pa3Mep Bpela;

Q — pacxoJ CTOYHBIX BOJ C TPEBBIIICHHEM COJCPIKAHUS 1-TO 3arps3HSIONIETO
BemectBa, 4254v3/200;

Cyi — cpenssisi ¢akThueckas 3a TEepHOA cOpoca KOHICHTpamus i-To
3arpsi3HSIONIETO BEIIECTBA B CTOYHBIX BOJAX, OMpejenseMas IO pe3yibraTam
aHAIIM30B aKKPEIUTOBAaHHOW TabOpaTopuu Kak cpedHss apudmeTndeckas u3 o0Iero
KOJIMYECTBA PE3YJILTATOB aHAIM30B (He MeHee 3-X) 3a mepuoj BpeMenu T, me/om?;

Cyi — nomycTHMasi KOHILIEHTpAIMs I-TO 3arps3HSIONICro BEIISCTBA B Ipejaeax
HopmaTuBa aomyctumoro copoca (HIAC) mnu numuta cOpoca mpu €ro HaJIM4vH Ha
NIepUOJT TTPOBEJICHUS MEPOTIPUSATHH 10 CHIKEHUIO COPOCOB 3arpsi3HSIONINX BEIIECTB
B BOJIHbIE OOBEKTHI, M2/OM>;

T — mpoIOIKUTENBHOCTh cOpOCa CTOYHBIX BOJ C TOBBIIICHHBIM COJICPKAHUEM

3arpA3HAIOINX BEUICCTB, ¢ MOMCHTA O6Hapy}K€HI/I}I C6p0021 U 00 €Tro IPCKpalCHHA,

615vy;

10 — koo punmenT nEpPEBOAAa MACCHI 3arPA3HAIONIETO BEMIECTBA B TOHHBI.

Tabmuma 3.4 — OnpeeneHue Macchl 3arps3HAIOMINX BEIIECTB

dakTnueckas
Honyctumas Macca
KOHIICHTPAIIUS
HanmenoBanue KOHIICHTPALIUS COpPOIIEHHOTO
Knacc 3arpsA3HSAIONIETO
3arps3HSAIONIETO 3arpsA3HSIONIETO 3arps3HSAIONIETO
OIIACHOCTH BEIIECTBA B
BEIIECTBA CTOUHOM BoJte, C. BEIECTBA BEILECTBA
N 4 Cy , me/om® M, m
Mme/Om
B3BelieHHbIe BemecTsa 4 461 3,85 1196,0
XTIK 1 15,6 15 1,57
BITK noms 3 96 3 243,31
AITAB 4 0,23 0,1 0,340
Docdatsr 4 7,0 0,2 17,79
HedrenpoaykTsl 4 32,14 0,05 83,95
DKeneso obmiee 3 11,01 0,1 28,62
O0u1re koadopMHbIe
- 5500 -

oaktepuu (OKB), Omcymcmeue
TepMoTOnepaHTHBIE
KOTU(hOPMHBIE - He obuapyaceno Omcymcmeue -
oaxtepuu (TKB)
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Pa3mep Bpena, ucumcieHHblii no ¢gopmyne 3.1, yMeHbIIaeTCs HAa BEIUYHUHY
(paKTUYECKOM OIUIAThl CBEPXHOPMATUBHOIO UJIM CBEPXJIMMUTHOTO (IIPHU €r0 HAJIUYUN)
cOpoca 3arpsi3HAIOMIMX BEUIECTB, KOTOPBI pPacCUUTHIBAETCS HUCXOAS U3 MAacChl

3arpA3HAIOIINX BCIICCTB.

Tabmuma 3.5 — Pa3mep Bpeaa ot cOpoca CTOUHBIX BOJ B BOJAHBIN OOBEKT

HaumenoBanue Macca Pa3mep Bpena ot
3arps3HSAIOINIETO TIIK, 2i2/ond® Takca Hi, COpPOIIIEHHOTO cOpoca
BelecTna (Kjace pyo./m 3arps3HSIONIETO 3arps3HSIONIETO
OTIACHOCTH) Bemiectsa M, m BelecTra YV, pyo.
B3BelieHHbIC BEIECTBA 3,85 977,2 1196,0 26500521,36
XTIK 15 198330 1,57 193439,99
BITK o 3 2430 243,31 536242,80
ATIAB 0,1 1192,2 0,340 1838,80
docdarsi 0,2 3679,3 17,79 296835,85
HeyTenpo1yKTbl 0,05 14711,7 83,95 11202238,23
Keneso obmee 0,1 5950,8 28,62 772386,92
O61ue konmudopmHbIe 13370 i
6akrepun (OKB) Omcymcmeue ’ 13370
TepMoTOIEpaHTHBIE
kodopMHubie Oaktepun| Omcymcmeue - - -
(TKB)

VYep0 ot cOpoca MOBEPXHOCTHBIX CTOYHBIX BOJ, COOMPAEMBIX C TEPPUTOPUHU
TJIaBHOW TYPUCTUUYECKON TPOIIBI TOCYIapCTBEHHOTO 3amoBeHuka CTOIObI COCTAaBHII:

> V'=39504840,92 py6./200

3.2.1 Pazmep Bpeaa oT cOpoca 3arpA3HAKIIUX BelIeCTB B COCTaBe
NMOBEPXHOCTHBIX CTOYHBIX BOJ € TEPPUTOPUU HAYYHO-NMO3HABATEJIHLHOI0

komIuiekca Haposim

Onpenenenue pasMepa Bpela, NPUUMHEHHOTO BOJAHOMY OOBEKTY COpocoM

3arps3HSAIONIMX BEIIECTB B COCTaBE CTOYHBIX BOJ, MPOU3BOAUTCS 10 hopmyie 3.1
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Tabmuua 3.6 — Onpenenenue kodpduimenta Ky;, yduThIBarOnero MHTEHCUBHOCTD

HETAaTUBHOI'O BOSI[CfICTBHH 3arpsA3HAIOINX BCIICCTB Ha BOI[HBIﬁ 00BEKT

s
2 g =) = =
® = = = I
5 5 g o A .- g
: : 58% | 25| 58 | ¢
= S oz S = S S 8 5
Q o = o O 25 = T Z =3
= Q E g = S g =z E m =2
= = = 3 s E & 8 2 3 3
= 2 6 23S 6 23 Z 8 2
B3BelienHsie BenecTsa 4 461 3,6 128,06 5
Musepanisanis (cyxo 2 900 123 7,32 7,32
OCTaTOK)
XTIK 1 15,6 11,4 1,37 1,37
BITK nom 3 96 6 16,0 2
CIIAB 4 0,01 0,01 1,0 1
AITAB 4 0,23 0,25 0,92 1
A3OT HUTpATHBIN 3 2,5 0,2 12,50 2
CynbdaTsr 4 17,7 9,9 1,79 1
docdarsr 4 7 7,3 0,96 1
Hedrenpoaykrs 4 32,14 3,25 18,91 2
JKeneso oOmiee 3 11,01 15,3 0,72 1
CepoBogopon 4 0,02 1,16 0,02 1
O6mwme kommdopMHbIE
- 5500 5400 - -
6akrepun (OKB), ed/on®
T
€pPMOTOJICPAHTHBIC He He
koJdopmMHbIE OaKTepUn - obHabvoceno | obnapvoceno - -
(TKB), ed/on Py 2
Macca 3arps3HsIOINX BEIIEeCTB onpenesnsercs no ¢gopmyne 3.2
Tabmuma 3.7~ OnpeaeneHue Macchl 3arps3HAIOMINX BEIIECTB
D
arreckad Homnyctumas Macca
KOHIICHTPALUS
Haumenosauue KOHIICHTPALIUS COpOIIIEHHOTO
Knacc 3arps3HAOIIErO
3arpsA3HSOIIEro 3arpsI3HAIOLIEIO 3arpsI3HSIOIIEIO
OIIACHOCTH BEIECTBA B
BEIECTBA crounoi BOE, C BEIIECTBA BElEeCTBA
3 & Cy , me/om® M, m
Mme/om
B3BelieHHbIE BelIeCTBA 4 461 3,85 184,41
XTIK 1 15,6 15 0,24
BITK omm 3 96 3 37,52
ATTAB 4 0,23 0,1 0,05
Docdater 4 7,0 0,2 2,74
HedrenpoaykTsl 4 32,14 0,05 12,95
DKeneso obmiee 3 11,01 0,1 4,40
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OxkonuaHue Ta0IUIBI 3.7.

Oomre komdopMHbIE

(TKB)

- 5500 @) -
oaktepun (OKB), mcymcmeue
TepMoTOIEpaHTHbIE
KOJIN(OPMHBIE OaKTEpHH - He obnapysiceno Omcymcmeue -

Tabnuia 3.8- Pa3zmep Bpeaa ot cOpoca CTOUHBIX BOJ B BOJAHBIN OOBEKT

(TKB)

HaunmenoBanue Macca Pa3mep Bpena ot
3arps3HSAIOINIETO TIK, yi2/ond® Takca Hi, COpPOIIIEHHOTO cOpoca
BelecTna (Kjace pyo./m 3arps3HSIONIETO 3arps3HSIONIETO
OTIACHOCTH) Bemiectsa M, m BelecTra YV, pyo.
B3BelICHHBIE BEIIECTBA 3,85 977,2 184,41 6129226,72
XTIK 15 198330 0,24 44688,59
BITK om 3 243,0 37,52 124026,0
ATIAB 0,1 1192,2 0,05 425,29
Docdarsl 0,2 3679,3 2,74 68654,28
HedTempoLyKTbl 0,05 147117 12,95 2590932,35
Keneszo obiee 0,1 5950,8 4,40 178153,19
O6mwme komdopMHbIE
19) 13370 - 13370
oaxtepuu (OKB) maymcmeue
TepMoTOIEpaHTHBIE
komdopMHubie Oaktepun | Omcymcmeue - - -

VYiep0 ot cOpoca MOBEPXHOCTHBIX CTOYHBIX BOJI, COOMPAEMBIX C TEPPUTOPHUH

HAaY4YHO-IIO3HABATCJIbHOI'O KOMILJIICKCA HapI:IM, COCTaBUIJI:

D V'=9137443,42 py6./200.

3.2.2 Pazmep Bpeaa oT cOpoca 3arpsA3HAKIIUX BelleCTB B COCTaBe

XO03AMCTBEHHO-OBITOBBIX

CTOYHBIX

BOJ

MMO3HABATECJIBHOI'0 KOMILJICKCA HapblM

HAa  TeppUTOPHH

HAY4HO-

Onpenenenue pazMepa Bpeaa, NPUUMHEHHOIO BOAHOMY OOBEKTY cOpocoM

3arps3HSAIONINX BEIIECTB B COCTaBE CTOYHBIX BO, IPOU3BOIUTCS 1m0 hopmyne 3.1

Tabnuma 3.9 — Onpenenenne kodpdunmenta K;, yduTHIBAIOMIEr0 WHTEHCHUBHOCTD

HCTAaTUBHOI'O BO3I[€IZCTBPI$I 3arpA3HAIOINX BCIICCTB HA BOI[HBIﬁ 00BEKT
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BsBemienusie BemecTsa 4 764,1 3,6 212,42 5
BITK omm 3 882,35 6 147,06 5
CIIAB 4 29,41 0,01 2941 5
A30T aMMOHHUIHBIX COJIEN 3 94,12 - 94,12 5
Xaopuabt 4 105,88 - 105,88 5
docdarsr 4 38,82 7,3 5,32 1
OO01ue Koau(popMHbBIS i i i
oakrepun (OKB), eo/n 1200 5400

Macca 3arpsi3HSIOLUIMX BELIECTB, PACCUUTaHHAs N0 ¢opmyie 3.2, CBOAUTCS B

tabmuiy 3.10.

Tabmuma 3.10— Onpenenenrie Macchl 3arps3HSIONINX BEIESCTB

dakTHueckas
Honyctumas Macca
KOHIICHTPALUS
HanmenoBanwue KOHIICHTPALIUS COpOIIECHHOTO
Kiace 3arps3HSIOLIETO
3arpsi3HSIOIIETO 3arps3HSIONIETO 3arps3HSIOIIETO
OTTaCHOCTH BEIIECTBA B
BEIeCTBA cTouHol BOIE, C BEIIECTBA BEIICCTBA
3 & Cy , me/om® M, m
Mme/om
BsBemieHHbIe BemecTsa 4 764,1 3,85 134,37
BITK o 3 882,35 3 155,29
CIIAB 4 29,41 0,5 511
A =
30T“aMMOHI/II/IHI>IX 3 94,12 0.39 16.55
CcoJei
docdaTer 4 38,82 0,2 6,82
O61ue konmudopmHbIe
- 1200 O -

oaktepuu (OKB), reymemette

Pasmep Bpena ot cOpoca CTOUHBIX BOJ B BOJHBI OOBEKT CBOJAUTCS B TAOJHUILY

3.11.

Tabnuna 3.11- Pa3mep Bpena oT cOpoca CTOUHBIX BOJ B BOAHBIA OOBEKT
HaumenoBanue Macca Pa3mep Bpena ot
3arps3HSIOIIETO TIK, v2/on? Taxca Hi, COpOIIEHHOTO copoca
BellecTBa (Kiace pyo./m 3arps3HSIONIEro 3arpsA3HSIONIEro

OTIaCHOCTH) BemiectBa M, m | BemiectBa YV, pyo.

BsBelicHHBIC BElleCTBA 3,85 977,2 134,37 4465948,80
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Oxkonuanue TadoauIn 3.11.

oakrepun (OKB),

BITK o 3 243 155,29 1283493,19
CIIAB 0,5 1192,2 5,11 207025,0
ASOTUaMMOHI/II/IHI)IX 0.39 16,55 670076.04
COJICHU

Docatsl 0,2 3679,3 6,82 170699,79
Obuwme Kompopurie Omcymcmeue 1337 - 1337,00

VYuiep6 ot cOpoca X03s1IICTBEHHO-OBITOBBIX CTOYHBIX BOJI, OOpa3yroIIMUXCcs Ha

TCPPUTOPHUN HAYIHO-IIO3HABATCIIBHOTO KOMIIJICKCA HapBIM, COCTaBHUII:

ZY =6798579,82 pyo6./200.

CymmapHnbiii yiiep0 ot cOpoca CTOUHBIX BOJ, 00pa3yroMIMXCS Ha TEPPUTOPHUH

roCcyaapCTBCHHOT'O 3allOBECAHUKA <<CTOJ'I6BI», COCTaBUII:

V= 5544086416 py6./200.
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4 TexHoJorus MNPOKJIAAKHA BOAOOTBOAAIIUX JIOTKOB

Hnst  obecneyenust 3(P(GEKTUBHOTO BOJOOTBOJA C TEPPUTOPHM TJIaBHOM
TYPUCTUYECKON TpPOIBI 3alOBEHMKA YCTAHABIMBACTCS CHUCTEMa BOJOOTBOJIHBIX
notkoB komranuu Gidrolica beroHHbIe JTOTKM MOTYT MPUMEHSTBHCS IS OTBEIACHHMS
JOKIEBOTO M TaJOTO CTOKa C TAapKOBOK, aBTOMOOMJIBHBIX JIOPOT, C TEPPUTOPUMA
MapPKOB, CKBEPOB U MPOMBIIUICHHBIX MPEANPUITHNA. BETOH OTIMYaeTCs] CTOWKOCTHIO K
BBICOKMM Harpy3kam, BBICOKOH MPOYHOCTHIO U JOJITOBEYHOCTHIO, SBIISCTCS BJIAro- W
MOPO30CTOMKHAM MaTepUAJIOM.

JloTkm I8 JIMBHEBOW  KaHAIW3alMM  YKAa3aHHOTO  TPOU3BOIUTEIIS
KJIaCCU(UIMPYIOTCS IO KJIAcCy HArpy3KH, KOTOPYHO OHH CIIOCOOHBI BBIJICP)KUBATH,
COTJIaCHO cucTeMe eBporeiickoro cranaapra EN 1433.

Tabmuma 4.1 — Knaccudukarius BOJOOTBOSIIHNX JOTKOB O KJIACCY HATPY3KH

Tepputopus mist 00yCTpOHCTBA CUCTEMBI IIOBEPXHOCTHOTO
Knacc narpysku PpUTOp yeip P
BOJIOOTBOJIA

[TemexoaHpie TPOTYaphl

Al15 (15 kH) Benocunennbsie 10poKKu

biaroycTtpoiicTBo ABOPOB

B125 (125 KH) HapKOBKI/I, rapaxu IJisd JICTKOBOI'O aBTOTPAHCIIOPTa

YacTHBIN KUJION CEKTOP

TpoTtyapsl
C250 (250 xH)
Jloporu co c1a00MHTEHCUBHBIM ABH)KEHHUEM TPaHCIOpTa
[IpousBoicTBEHHBIE YUACTKU
A
D400 (400 xH) 3¢

I[OpOl"I/I C HHTCHCHUBHBIM JIBUJKCHUEM TPAHCIIOPTA

HpOMBIH_IJ'IeHHLIe 00BEKTHI

ABTOMarucTpanu

E600 (600 xH)
OOBEKTHI TPAaHCIIOPTHOM U TOPOJICKOM HHPPACTPYKTYPHI

F900 (900 KH) BzaerHble m0I0CH aspoapoMoOB

OOBEKTBI ¢ 0CO00 THKEITBIMU Harpy3kamMu Ha JOPOKHOC IMMOKPLITUC

Ha ocHoBaHuM mnpuBeIEHHOW BbIllIe KilacCUDUKALUM i1 YCTPOMCTBA

CUCTCMbI IIOBCPXHOCTHOITO BOJOOTBOAA Ha TCPPUTOPHHU CO 3HAYUTEIIBbHOMN
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MHTEHCUBHOCTBIO JBWKEHHUS TMEIIEXOJ0B M C MHUHUMAJIbHOW Harpy3skod mnpu
JIBUKEHUU CIIY’KEOHOI0 aBTOTpaHCIIOpTa ObLI ONpEAeIieH Kilacc Harpy3ku B125.

MOoOHTa)X HaYMHAIOT C YCTAHOBKM JIOTKA B HI)KHEM OTMETKE Tpacchl, OT
KOTOPOTO OTMEYAIOT JIMHUIO YKIIaJIKH BOJOOTBOJHOTO KaHaa.

VYkiagka JIOTKOB MPOU3BOAUTCS B YK€ CYIIECTBYIOIIEH TpaHillee B OETOHHYIO
o0oliMy, pa3Mmepbl KOTOPOW OMNpEeNestOTCS B 3aBUCHUMOCTH OT YCTaHOBJICHHOTO
KJj1acca Harpy3ku coryiacHo Esponerickomy crangapty EN 1433.

Jnst knacca B125 mumpuna 6etonHoit o6oiimbl coctaBisier 80 mm, BbICOTA
ocHoBanus — 100.m, knacc 6etona He Hike B25. [Ipu 3anuBke 6€TOHHON 000IMBI
npelycMaTpUBAIOT TEMIIEPATypPHBIE BBl NEPHEHAUKYIISIPHO JTUHUU JTOTKOB.

[TomomBa 000MMBI TOMKHA OMUPATHCS HA JPEHUPYIOUIUI CIIONH — OCHOBaHUE
U3 yTpamMOOBaHHOW TMeCYaHO-TPaBUMHOW cMmecu. ToJNIIMHA HCKYCCTBEHHOTO
ocHOBaHus cocTaBisieT 10 cm.

Ha cdopMupoBanHOoe OCHOBaHUE YKIAABIBACTCA T'HAPOU3ONISIIMOHHBIN
MaTepuan JUisl UCKIIOYEHUsS BbIXOJa BOABI W3 OETOHHOW CMECH TMpu 3aJIMBKE
ocHoBanud. llocnme 3TOro ycrtaHaBiIMBaeTCs omnaiayOka TMOJ 3alUBKy OETOHHOM
o0oitmMbl mox JoTOK. OmanmyOka IO0JDKHAa 00J1aaTh MPOYHOCTBIO, KECTKOCTHIO M
YCTOMYHUBOCTBIO TMOJ] BO3JIECMCTBUEM MOHTAXKHBIX HArpy30K M Harpy3okK MpH
OeTOHMpOBaHUM. YCTAaHOBJEHHAs omanyOka HE [O0JDKHA HMMETh OTKIOHEHWH OT
BEPTUKAJIM W TOPU30HTAIM OCHOBAHUWS YCTAaHABIMBACMOM JIMHEWKH JIOTKOB. Ilepen
YKJIaJKOH OETOHHOM CMEeCH BCE IMMa3yXW U BHYTPEHHHE IOBEPXHOCTU OINMaTyOKU
HEOOXOAMMO OYUCTUTH OT MycOpa U MOCTOPOHHHUX MpeAMeTOB. TONBKO MOcie 3TOTro
HIDKHSISL 4aCTh OETOHHOM 000MMBI 3a1MBaeTCs OETOHHOM CMECHIO.

BonooTBoaHble JOTKM BBICTPAMBAaIOT 10 YPOBHIO, CTBHIKOBKA JIOTKOB
MPOUCXOANT O TMa3zorpedbHeBoMy coenuHeHuto. [locie ycTaHOBKHM JIOTKa clieayer
IIPOBEPUTH €0 IOJIOKEHUE MO BBICOTHBIM OTMETKAM C YETBIPEX CTOPOH IO BEPXY
YTOJIKA.

Ilepen 3anmuBKOM OOKOBBIX TpaHed MO OOKaM JIOTKa YCTaHaBIUBAIOT

pacriopku. Jlanee mpou3BOAST 3a1MBKY OETOHHOM 000KMBI 10 YpOBHA acdalibra, Ipu
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3TOM OETOHMPOBAHUE OCYLIECTBISIOT CJHOSAMH — KaXIbld CJHEAYIOIUNA CIOU
YKJIaJbIBAIOT 10 Hayaja CXBaTbIBAHUS OETOHA B IPEBIIYIIEM YIOKEHHOM CIIOE.

Jist  yckopeHuss Habopa NpPOYHOCTH U COXpPAHEHUS CBOMCTB O€TOHa,
CBEXKEYJIO)KEHHBIA OETOH YKpBIBAIOT IUIEHKOW O MOMEHTa MPUOOpETeHHUs] 0€TOHOM
npouyHocT He MeHee 70%. [Tocne noctukenust 6eTOHOM pacnanyO0oYHON MPOYHOCTH
MIPOU3BOJAT JEMOHTaX onanyOku. CThIKK JOTKOB MPOMa3bIBalOT repmeTukoM. [lepen
repMeTu3aleil mBa MTPOU3BOJAT €ro MPOYUCTKY LIETOYHON MAIlMHOM, MPOAYBKY U
MPOCYIIKY YCTaHOBKaMU ropsiuero Bo3ayxa. [Ipocymika mBa siBisieTcs o0g3aTeIbHON
onepanuei. CreHkH mBa 00pabaThIBAlOT TI'PYHTOBKOW, IIOCIE YEro 3alOJIHSAIOT

KaMCpy miBa TCpMCTHKOM.
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Pucynok 4.1— Cxema ycTaHOBKH BOJJOOTBOJISALIETO JIOTKA
1 — rpyHT OCHOBaHUS; 2 - TIOJACTUJIAIONTUHN CIIOM; 3 — KpYITHO3EPHUCTHIN achaibT;
4 - MEIIKO3EPHHUCTHBIN ac(abT; 5 — CHHTETHUECKOE MTOKPBITHE; 6 — JIOTOK; 7 - pElIeTKa;

8 — 6eToHHOE OCHOBaHUE
Ilocne MOHTa)ka ypOBEHb MPUEMHOM PEMIETKU AOJKEH pacroyaratbesi Ha 3-5
MM HUXKE YPOBHSI JOPOKHOU OJI€HKIBL.
st obecriedeHUss HOPMAJBHOM SKCIUTyaTalliM BCEW CHUCTEMBI JTUHEHHOTO
BOJIOOTBOJIa HEOOXOAMMO CBOEBPEMEHHO MPOU3BOJAUTH OUUCTKY CHUCTEMBI OT IECKa,
JIUCTBBI U OCTAIBHOTO Mycopa. [IeprHoIMYHOCTE OUUCTKH ONPEAEHAETCS YCIOBUSIMHU

SKCIUTyaTanu# [5].
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C Ba K.A 3anoBedHuka “Cmondsl . Pacyem cucmem BodoomBedeHus
asawakova K.A. xo3aucmBerHo -0bimoBsix u noBepxHoCMHbIx cmoYHbix Bod pekpeayuorHoU 7 8
/7,006 yspobekas 0.1 30HbI 3an0BedHuka “Cmosnds "
[lnar 3maxa Ha omm. 0,000 M1:100,
H,Ko/-/mp, Jydpobckas O.. AkcoHomempuyeckas cxema kanasuzayuu (K1) M1:50, Ka (;DEdpG M(3UC
3a6 xa ) ranaw B [lpodo/bHbIU NPOGUAL HAPYXHOU KAHAAU3AYUU
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CO30AHO YYEBHOW BEPCUEN MPOOYKTA AUTODESK

CO30AHO YHYHEBHOU BEPCUEW MNMPOOYKTA AUTODESK

[lo3uyus HaumenobaHue u mexHUYeckas xapakmepucmuxka 050 3HUCZZ}UP;U§§5§MEH,M oo Ogggg 533 e 30B00-1320moBUment Ub.;ZLE/’ZLE/'L/fIZ g /q( gcﬂ /;7’ Bo e [lpumeyaHue
onpocHoeo /Aucma Mamepuasna K2
! 2 3 4 5 6 / 8 9
KT
! Tpyda lNH/] ®50 750 mm Jkonnacm wm 2
®50 2000 mm Jkonnacm wm 3
$50 3000 MM Jkonnacm wm 7
¢110 1000 mMm Jkonnacm wm 4
@110 2000 MM Jkonaacm wm 10
@710 3000 mm Jkonsacm wm [
2 | TpodHuk MHA @50 90° MoAunaacmuk wm 7
0110 9¢ [lonunaacmukx wm 12
3 | OmBod MHA ®50 90° [osunaacmuk wm 3
4 0110 9¢° [losunaacmuk wm 6
5] @50 907457 [losunnacmuk wm 1
6 Pebusus [1H/] @110/ 950 [loaunaacmuk wim !
/ [lepexodHuk 3kcyeHmpuyeckul [TH/] D110 wm 9
(aHumapHo-mexHU4Yeckoe ooopydobaHue
8  |Yrumas c Bbicokol Yaweu 50 cm B komMnaekme ¢ NOPYYHAMU COMI ,
dnsa uHBaudob
9 |Yxuma3s c kocwim Beinyckom(B komMniekme apMmamypa,cudeHbe) KOMNA. 5
10 | YmeiBaibHuk ¢ nbedecmasnom B komnekme KOMNI. /
a) CugpoH Oymsiib Hameil wm 7
0) Cmecumenb dnsa ymsiBaibHUKG wm !
11 [lucyap nodbBecHou wm 2
12 YmeiBanbHuk xupypeuveckuu ¢ omBepcmuem nod cmecume b wm 1
13 Mouka uHBenmapHas wm 1
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- YcnobHele 0003Ha YeHUS

5 S 1 - AkkyYMy/Aupyrowasi eMKoCmsb,;
J 2- Yepedrumers;
Texwuyeckas Boda J- Bepmuka/ibHeIU OMCMOUHUK € 1GMUHAPHbIM MOAY/1EeM;
T 4- LopOyUOHHbIU puAbMpP € dByxc/OUHOU 3a2py3Kou,
5 - buopeakmop ¢ epwobou 3aepy3kou;
8 6- (OpOUYUOHHbIU PUALMP;
‘T /- Yrempaguosemobas ycmanobka c
! npumeHeHuem ybmpaszbyxka “/lazypp M-3"

8- Pesepbyap-Hakonume/ib,
9 - Pesepbyap npombibHou Bodbi,

10- WnamoynsnomHume k.

9500

—KZ2— Tpydonpobod nobepxHocmHo2o cmoka,
Ipydonpobod epsizHou npombiBHoU Bodsl,
[ToBepxHocmHeid cmok l o ) N %L%f% o —K6 — Tpydonpobod waamocodepxawux 600,
> | S § > —K 17— Tpydonpobod ocbemneHHou Bodbl,
) —K 14— Tpyoonpobod omboda ooe36oxeHHo2o ocadka,

Tpydonpobod mexHu4eckou Bodbl,
Tpydonpobod yucmou npomsibHou Bodbi.
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J- Bepmuka ibHbiu OMCMOUHUK € IAMUHAPHLIM MOJY/1EM,

4- CopOyUOHHBIU Qubmp ¢ dByxciouHOU 3a2py3Kou;
5 - buopeakmop ¢ epwobou 3aepy3kou;

6- (OpOUYUOHHbIU PULMP;

/- Yrempaguosemobas ycmaHobka c
npumeHeHuem ybmpaszbyxka “/lazyps M-3"
8- Pesepbyap-Hakonume/ib,

9 - Pesepbyap npombibHou Bodbl,

10- WnamoynsnomHumes.

/740

8430

—KT1— Tpydonpobod xozsucmbeHHo-0bimoboco cmoka,

—KZ2— Tpydonpobod nobepxHocmHo20 cmoka,
Tpydonpobod epsizHou npombiBHoU Bodbi,;

—K6 — Tpydonpobod wnamocodepxawux 6od,

—K 17— Tpydonpobod ocbemneHHou Bodbl,

[loBepxHocmHbIU CMOK
%(7/(2—}

1765.,5

—K 14— Tpydonpobod omboda ode3boxeHHo20 ocadka,

Tpydonpobod mexHu4eckou Bodbl,
Tpydonpobod yucmou npomeiBHou Bodbl.

1443

XozaucmBeHHo-0bimoBou cmok

bP 08.03.01.06 - 2018

WUam. [Kon. g4 Nucm |N° dok.| Modn. |Aama

Cudupckuu PedepaibHbiu YHuBepcumem
MHxXeHepHo-Ccmpoume/ibHbIU UHCMUMYM

Pas3pad. yrerko E./. B

3anoBedHuka “Cmondsl “. Pacyem cucmem BodoomBederus
(CasaHakobBa K.A. .
Xx03a0cmBeHHO - bl

/7,006 NySpobekas 0.1 30Hb! 3an0BedHuka “Cmonds:”.

XXeHepHo -mexHu4eckoe odecneyeHue mypucmcko —pe;(peauuom-/ot] 30Hb!

Cmadus flucm flucmoB

1moBsix u noBepxHocmHsIx cmo4HbIX Bod pekpeayuoHHoU

4 8

[lpuHyunuaLHas annapamypHo —-MexHo/102UYecKas
cxema odwecnnabHou cucmemsl BodoomBedeHus noc .
Hapsim M 1:75,

305.Ka¢. Cakaw I".B. llnan nokaeHold oqucmHou cmaHyuu M 1:50

H.koHmp. Nydpobekas 0.1

Kagedpa M(3ul

®opmam Al




buopeakmop ¢ epwobou 3aepyskou M1:.25

OcHoBHble COOpYXeHUss NpUHYUNUA/IbHOU annapamypHo-mexHoi02u4eckou cxemsl cucmem BodoombedeHus
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YcnobHble 0003HaYeHUS:

1 -/lamuHapHbid Modyb (40 naacmuH);
Z2- Tpyoonpobod dnsa ydaneHus 6cnasibarwwux 6ewecmb,
3- YdaseHue ocadka;

4- [lodbodswuu mpydonpobod,
5 - 0mbod ovyuwaembix cmoYHsix Bod;

6- Jambop;
/- [lodava o4uwaemsix cmo4Hbix 600,
8- Ombod o4uwaemsbix cmo4Hbsix Bod;

9- Bodopacnpede/ibme/ibHasi cucmemda,
10- Epwobas 3aepy3ska.
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Bepmuka/ibHbIU OMCMOUHUK € 1QMUHAPHbLIM MOGY/1EM
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OcHoBHble cooOpyxeHuss NpUHYUNUA/IbHOU annapamypHo-mexHoio2udeckou cxemsl cucmem 6odoombedeHus

Yraempaguosnemobas ycmaHobka ¢ npuMeHeHUeM
ynsmpa3zbyxka”/lazypp M-5" M1.25

4 ombB 99

50

128

1022

220

196

8 omb 918

121

§ 768

Ycnob6Hble 0003HaYeHUS:

1 -llodava ucxodHou cmo4Hou Bodsi;
Z2- OmbBod epsizHou npombiBHou Bodbi,
F- Beixod oquuweHHou 60o0dbsl;

4~ [lodbod npomeibHou 600b!,
5- Kpye/biu /1a3;

6- BodopacnpedeumeibHAs cucmema,

/- Jaepyska (-6epad,
8 - 3aepyska [udpoaHnmpayum-A;

9- Bodopacnpede/ibme/ibHas cucmema.

LopOyUOHHbLIU Guibmp ¢ dByxcnouHOU

saepyskou M1:25
A-A
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JppexkmubHocmb o4ucmku noBepxHOCMHO20 CMOKA C Y4emoM peKoMeHdyeMo20 annapamypHoco 0popMAeHUS

H3meHeHue KOHUeHmpayuu 3GZPH3HEHUL7 no cmadusiM 04UCMKU

baxkmuyvyeckuu

] [14K Boda, ) @ubmp copdyUOHHLIG ABYXCA0GHSIT bnok ode33apaxubaHus cymMMapHsid Pakmudeckuu
N HaumenobBarue |dns Bodoema nocmynanuwas BemeKa_ﬂbe/u NlamurapHsid Modys Buogusmp E 1ok d009UCmKy spexm CYMMAPHbIU
n/n nokasamens pbl0.-X03. OMCMOUHUK Yo - 3ppexkm
Ha 04UCMKY [udpoaHmpayum-A C-Bepad KaBumayus 04UCMKU, o
Ha3Ha4YeHuUs 05@33apa)l(uﬁa/./ue MZ/de ovucmku, %
30, % Cx,m2/0M  30,% Ci,m2/dM | 30,% Co,m2/dM 30, %  Co,m2/dM 30, % Co,m2/dM  30,% |Co,me/dM  30,% |Co,m2/dr 30, % (i, M2/3M
y | Dabeuwentisie 3,85 461 40 276,6 90 27,66 85 4,15 97 0,12 0,12 99,9
Bewecmba
2 MuHepasuzayus 1000 900 900 -
3 | XK 15 15,6 70 4,68 4,68 70,0
4 blIKnosH 3 96 35 62,4 80 12,48 76 3,0 3,0 96,9
PacmBopeHHsIU
> kuc/nopod 4 0,05 005 -
6 (/1AB 0,5 0,01 0,01 -
7 AllAB 0,1 0,23 80 0,05 0,05 78,3
8 | A3zom HumpamHsIG 9.1 25 2,5 -
9 Cynbgams 100 17,7 17,7 -
10 Pocpamsl 02 7 80 14 86 02 02 971
11 | Hegmenpodykmesi 0,05 32,14 30 22,49 998 0,045 0,045 998
12 Xesne3o oowee 01 1104 96,8 0,35 97 00712 0012 99 8
13 | (epoBodopod 0,5 0,02 0,02 -
14 llenoyHocmeb 6-9 72 - -
Odwue
15 | KOAUQOPMHbIE Omcymcmbue 5500 97 165 99,9 - - 99,9
dakmepuu (OKb)
TepMomo/siepaHmHsle
He
16 | KO/UGBOPMHBIE OmcymcmbBue 0SHaDUKEHO - -
dakmepuu ( TK6) i
bP 08.03.01.06 - 2018
(udupckuu PedepaibHeiu YHuBepcumem
tomn TKonus] ucm (W 3o | Hoan. | Gama UHXeHepHOo-Cmpoume/ IbHbIU UHCMUMYM
Paspas. |rywemoE A g nesuecko fscnesoe mpuence-pespeausomod s | (MABUA | lucm | Mlucmob
R P oo S e oo o el 7 8
H. Kormp. _|Byspoderas 0. remon poxomensyenac anmapanupmocs spommenn | Ka@eGpA MC3UC
3ab. kag. |Caxawr.B.
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JppekmubHocmb o4ucmkU 00beduHeHHo20 nobBepxHocmHo20 U xo35ucmbeHHo-0bimoBoco cmoka ¢ y4emom
pekoMeHdyemo20 annapamypHo2o 0popMACHUS

N3meHeHUue KOHUeHmpayuu 3a 2,0573HE’HUL-/ no cmadusiM o4UCmKU
114K i o bakmu4veckuu ® -
. Boda, ) Pubmp copOYUOHHbLIU GBYxCNOUHBIU 5 CopduyUOHHbIU bnok odes3zapaxubaHus CyMMEADHM aKkmu4ecKkuu
;\/ HaumernobaHrue |dn4 godoewa nocmynawuwas BemeKa_ﬂbe/u NlamurapHsid Modyb . ;/gg;ggzop;/‘( - HanOpHLIT GUABMD C sppexm CYMMAPHbIU
n/n nokasame/isi pbid.-x03. = _ b OmMCMOUHUK rudpoanmpayum-A C-Bepad P Py sazpy3skod MTM KaBumayus Yyo- LMK 3ppexkm
Ha3Ha4YeHuUs 05933apa)/(uﬁa/./ue ! o4ucmku
M2/ oM
30, % L« m2/0M  30,% Ci m2/dM  30,% Ck,me/dM| 30,% Co,m2/d 30, % Lk, m2/0M 30,% Ck,m2/dM  30,% |Co,me/dM  30,% Cx, m2/0M
j | D3bewenise 3,85 491,58 40 29495 90 29,5 85 4,43 97 0,13 0,13 99,9
bewecmba
2 | Muxepasuzayus 1000 809,21 809,21 -
3 XIK 15 14,03 14,03 -
4 bliKnosH 3 175,32 35 113,96 80 22,79 87 2,96 2,96 98, 3
PacmBopeHHsIU
> Kuc/io0pod 4 0,04 0 04 -
6 ([1AB 0,5 2,98 80 0,6 80 012 0,12 96,0
7 AllIAB 0,1 0,21 80 0,04 0,04 80,0
g A 3om aMMOHUUHbIX 0.39 949 90 19 80 0.38 0.38 96,0
coseu
9 A30m HUMpPAamHsIU 91 225 2,25 -
10  Cysbgpamel 100 15,91 15,91 -
11 X/10puadsl 300 10,68 10,68 -
12 | ®ocpamsi 0,2 10,21 90 102 80 0,2 0,2 98,0
13 | Hegpmenpodykmsi 0,05 28,90 30 20,23 998 0,04 0,04 99,8
14 Xesne3o oduee 01 990 972 0,28 97 0,01 001 999
15 | (epoBodopod 0,5 0,02 0,02 -
16 lllenoqHocmsb 6-9 /7,2 _ _
Oouwue
17 KO/IUGOPMHbIE OmcymcmbBue 11396 97 34188 999 - - 999
dakmepuu (OKb)
TepMomo/siepaHmHsle
He
18 | KO/AUGOPMHbIE OmcymcmbBue 0SHaDUNEHO - -
dakmepuu ( TKb) i
5P 08.03.01.06 - 2018
(udupckuu PedepaibHeiu YHuBepcumem
fom. TKon ye] Tiucm [ g | Toon. | Aama WHXeHepHo-Ccmpoume b HbIU UHCMUMYM
Paspad. _fwenotd g s e e pusouorson | (10007 1 JuCh | fucmod
) Z; Z’;‘;’: Zzz Z ;‘ Xoaﬂd[mHEHHo—ﬁb/maﬂ;;); : gg:z,g:gzg::mx[;n;i,}l:flx B0d pekpeayuonrod 8 8
H. kommp. |duspotexan or, nosepmsemoss s xossenbenso. sumsoco soxac | Kagedpa MCIuC
3&6.Kaqb. Caxaw B, y4emoM pekoMeH dyemozo annapamypHo20 0GOopMAEHUS
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®enepaibHOE TOCY IAPCTBEHHOE aBTOHOMHOE
oOpa3oBaTesbHOe yUpexaeHHe
BBICILIETO 06pa30BaHI/ISI
«CUBNPCKUI ®EJIEPAJIbBHBIN YHUBEPCUTET»

HMH)XXeHepHO-CTPOUTEIbHBI HHCTUTYT
I/IH)KEHGQHBIX CHCTEM BQaHI/Iﬁ H COOQY)KGHHII

VTBEPXJIAIO

3aBenyromuit kageapoii
I'.B. Cakain

MnoanuCh HHHLHAJIBI, (baMHIIHSI

« 77 » s 20 /PrT.

BAKAJIABPCKASI PABOTA

08.03.01 CtponTeabcTBO

08.03.01.06 BonocHabxeHue ¥ BOAOOTBEAECHUE

«HXeHEepHO-TEXHUYECKOE 00ecTIeUeHHE

TYPHCTCKO-PEKPEAIMOHHOM 30HBI 3aI0BeIHHKA « CTOJIOBD).

PacdeTt cucTeM BOOOOTBEAEHHUS IOBEPXHOCTHEIX CTOYHBIX BO

pEKPEALMOHHOM 30HBI 3aroBeJHUKA «CTOIOBI

PyxoBoautens /%/ /¥  KaHI.TeXH.HayK, JOLEHT O.I'. Iy6poBckas
| a4

noamnuch, nata AOJIKHOCTD, Y4€Has CTCIICHb HHHIIHAJIBI, (baMPU'[PIﬂ

Brimyckuuk — O E.JI. ' yHEeHKO
) AIMACH, AaTa HHHLHAJIbI, CbaMHJ'[Plﬂ
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