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BBenenue

KypcoBoii TpOEKT OCHOBBIBAETCS Ha BBIMOJHEHHBIX PaHEE pacdyeTax Mpou3-
BOJUTEIIBHOCTH BOJOIPOBOJIa B IPHHITOM COTJIACHO 3aJaHUI0 HACEICHHOM ITyHK-
TE€ ¥ MUMEET IIEIbI0 MPOCKTUPOBAHKWE CTAHIIUHA BOIOIOATOTOBKH MUTHEBOW BOJIHI,
cooTBeTcTBYIOMIEH TpeboBanusm CanlluHa 1.2.3685 — 21 «['uruennueckue HoOp-
MaTHUBBI K TPeOOBaHMS K 0OCCIIEUEHUIO OE30MaCHOCTH U (WUJTK) OE3BPEIHOCTH IS
yesoBeka (pakTopoB cpenbl oouTaHus» [1]. KadyecTBeHHBIC XapaKTepUCTHKH HC-
TOYHHMKA BOJOCHAOKEHUSA MPUHUMAIOTCS HA OCHOBE BBIOOpAa MCTOYHHMKA BOJIO-
CHaOXXEeHMSI W TPUMEHEHHOW B COCTaB€ BOJI03a00PHOTO y3Jia CXEMBI IMpeBapu-
TEJIHLHOW OYHMCTKH, BHITIOJHEHHBIMHU B MPOIECCe padOThl HAJl KypPCOBBIM MPOEKTOM
«Bomo3abopHbIe COOPYKEHUsD» TUCHUTITUHBI «BogocHabxkenuey. CTyIeHTOM MpU
BBEIOOPE TEXHOJIOTHYECKON CXEMBI COOPYKEHHUI MOTYT OBITH HMCITOJIb30BAaHBI PEKO-
MEHJAIIMU O MPUMEHCHUH HanOoJiee MOCTYITHBIX TEXHOJIOTHUH, aKTyaJIbHBIX Ha MO-
MEHT BBITIOJTHEHUS TIPOeKTa. B mporiecce mpoeKTUpoBaHUS PHUBICKAIOTCS 3HAHUS
10 XMMHUH, XHMHH BOJIbI, TUAPABIIMKE, BOJJOCHAOKEHHIO, CIIOCOOCTBYSI MX 3aKpeTI-
JICHUIO U IPUMEHEHUIO Ha MPAKTUKE MHKCHEPHBIX PAaCcYCTOB.

1. COCTAB KYPCOBOI'O TIPOEKTA

KypcoBoii nmpoekT Bk/IOYaeT B ce0s OMUCATEIbHYIO YacTh B BUJI€ MOSICHU-
TEJIHLHOW 3aITUCKH U TPaPUIECKYI0 YacTh Ha ucTax gopmara Al.

[losicHuTenbHAs 3aMUCKa TOKHA COICPKATh:

 33JJaHHE HA KYpPCOBOU MPOEKT;

« OTJIABJICHUE;

 BBEJICHUE;

« 000CHOBaHUE METOJI0B 00PaOOTKH BOJIBIL;

« ONpE/CIICHUE MPOU3BOIUTEILHOCTH BOJJOOYUCTHON CTAHITMU U BBIOOP CO-
CTaBa OYUCTHBIX COOPYKECHUU;

« pacueT OCHOBHBIX JJIEMEHTOB OJIOKA PEareHTHOTrO XO3siiicTBa U OJIOKa
OUYUCTHBIX COOPY>KEHHM, BCTIOMOTaTeIbHOTO 000PYI0BaHUS YCTaHOBOK;

« COCTaBJICHHE BBICOTHOW CXEMbI M KOMIIOHOBKH T'€HIUIAHA;

« 3aKJIIOYCHHUE;

e CIIMCOK MCIOJIb30BAHHOM JINTEPATYPHI.

Pacuetsl HOMKHBI OBITH WJUTIOCTPUPOBAHBI 3CKU3aMU M CXEMaMH, BBINOJI-
HEHHBIMM JIMOO KapaHAanioMm, JIMOO B rpaduueckoM peaakTope, B OJHY JIMHUIO C
yKa3aHUEM OCHOBHBIX pa3MepoB. B TekcTe MOsICHUTENbHOU 3alMCKU CIEAYET BbI-
MOJIHATH CCHUIKM HAa HOPMAaTUBHBIC U CIIPAaBOYHBIC JOKYMEHTHI, HA OCHOBAHUM KO-
TOPBIX BBIMOJIHEHBI PACUETHI WIIM MPUHATHIC 3HAYCHUS TTOKa3aTeel (BeIUUrH).



['pacdrueckas 9acTh JODKHA CONEPKATH:

1. 'enepanbHblii MIaH OYUCTHOM cTaHuus B macmTabe 1:500 ¢ ykazanuem
BCEX OCHOBHBIX M BCIIOMOTaTEJbHBIX COOPYXKEHHUM, KOMMYHUKAIUA MEXIy OT-
JIeJTbHBIMU Y3JIaMH, CXEMBI JOPOT, HACHITIeH, BBIEMOK, 3JIEMEHTOB 0JIaroycTpOii-
CTBa.

2. BeicoTHast cxeMa O4YMCTHOM CTaHIIMM B Maciutade ais Beptukaneit 1:100;
1:50, nns ropuzonTaneit 1:200; 1:100 ¢ ykazaHHeM OTMETOK YPOBHEH BOJIBI, OCEH
TpyO, IHUI COOPYKEHUI U JIOTKOB. [Ipu KOMITIOHOBKE OYHCTHBIX COOPY>KEHUU
CJIelyeT YYHUTHIBaThb KOMIIAKTHOCTh MX pa3MelleHusi ¢ obOecrneueHneM yao0cTBa
HKCIUTyaTallli U CO3/IaHUEM YCIIOBUH (C y4eTOM penbedha MECTHOCTH) CaMOTEYHO-
ro JIBUKEHUSI BOJIBI HA BCEM €€ IMyTH OT TOJOBHOI'O COOPYEHHUSI OYMCTHOW CTaH-
MU 10 pe3epByapa YUCTON BOJbI. B cilyyae MpoeKTUpOBaHUSI CTAHIIMU C HAIOP-
HBIM JIBMDKEHHEM BOJbI CIEAYET yKa3aTh MECTOPACHOJIOKEHHUE HACOCHOM (BbIX)
YCTAHOBKHU (YCTAHOBOK) C YKa3aHHMEM HEOOXOJMMBIX HAMOPOB U PACXOOB, IKC-
TUTMKALKIO COOPYKEHUM U YCIOBHBIE 0003HAUEHUS TPYOOIIPOBOJIOB.

3. Ilnan ouuctHo#M ctaniuu B Macirtade 1:100 u maaH peareHTHOro XO0-
3STUCTBA € TTOKA30M BCEX BCIIOMOTATEIbHBIX YCTPOMCTB M MOMEINIeHUH (TpyOomnpo-
BOJIbI BEIYEPUMBAIOTCS B ABE JIUHUN).

4. Paspe3pl ouncTHOW cranimuu B Macmrade 1:50 wmm  1:100.
[IpoexT BhIMONIHAETCS B TpadiueCcKOM peaKkTope, KeIaTEIbHO C UCTIOIb30BaHUEM
3D moxenupoBaHus.

O6bem rpadudeckoit yactu nmpoekra 2 nucta ¢popmara Al.

2. TPEBOBAHUA, IIPEABABJISAEMBIE
K KAYECTBY IUTHEBOM BO/Ibl

KauecTBeHHbIE TMMOKa3aTeNM NHUTHEBOM BOABI IO OPraHOJIENTUYECKHM,
0000I1IEeHHBIM, XUMUYECKUM, CAHUTAPHO-MUKPOOHOJOTUYECKUM U MApa3UTOJIOTHU-
YECKMM IOoKa3arensaM ycrtaHaBiuBarorcss ¢ 1 mapra 2021 roma CanlluHom
1.2.3685-21[1], BeIACpIKKH U3 KOTOPOT'O PUBECHBI B Ta0. 1.

Tabmuma 1
Hexkotopeie moka3aTenu kauecTBa nutheBoi Boabl mo CanlluHy 1.2.3685-21 [1]

ITokazarenn JlommycTrMBIe BETHYUHBI

1 2

MyTHOCTB He Ooiee 1,5 mr/n (1o kaoymHy) Win 2,6 Mr/i
1o popmazuny

IIBeTHOCTH He 6osee 20 rpax [TKII
3amax He Oosiee 2 OaioB
Bxyc He OoJiee 2 0aioB
XKectrocTh obmas He Oosiee 7 Mr-3KB/J
Bonoponnsiii mokaszarens (pH) 6,0-9,0
Coneprkanue xemnesa (CyMMapHO) He 6onee 0,3 mr/n




Okonuyanue Tadmn. 1

1 2

Conepxanue ¢propa (F) I, Il xmum. paiion — 1,5 mr/m;
I xmam. paiion — 1,2 Mr/m;
IV xum.paiion — 0,7 Mr/n

OO6mwmit oprannueckuii yriepon (TOC) He 6osee 5,0 Mr/n

[lepmanranaTHasi OKMCIISIEMOCTb He Oosee 5,0 mr Oy/n

O6mas MuHepanu3aius (CyXol 0CTaToK) He 6onee 1000 mr/n

O61miee MUKpOOHOE YHCIIO He 6osee 50 KOE/mn

O06o00611eHHbBIE KONMH(OPMHBIE OAKTEPUU OTCYTCTBHUE

Komudaru OTCYTCTBHUE

OHTEPOKOKKH OTCYTCTBHE

3. BBIBOP METOJA OYUCTKHU BO/bI

MeTto OYMCTKH NMPUPOJHBIX BOJ M COCTAB OYMCTHBIX COOPYKEHHU Ompe-
JIEJSIFOTCS CTYZICHTOM Ha OCHOBAHHMH CPAaBHEHHS KaueCTBa BOJIBI MTOCIIE BO103a00-
HBIX COOPYKEHUI U TpeOOBaHMI K KAUECTBY MUTHEBOM BOBI, N3JI0KEHHBIM BHIIIIC.
BriOGop MoxeT ObITb OCYHIECTBIEH Ha OcHoBaHuM pekomeHpanui CII
31.13330.2012 [2] mpencraBneHHbIX B Tabn. 2 u Ilpunoxenun b [2]. HauGomnee
pPacpOCTPAHEHHBIMU METOJIAMU OYMCTKHA BOJbl HA KOMMYHAJIbHBIX CHCTEMAX BO-
JIOTIOJITOTOBKH SIBJISIFOTCS. OCBETJIEHHE, OOeclBeUMBaHUE, o0e33apakMBaHUE, a B
nocjieaHee BpeMs 1 MmeMOpanHas ¢unbTpanus. Kpome Toro, mpu BeIOOpE peareHT-
HBIX METOJIOB BOJIONOJTOTOBKHU CJEAYET OMPEACTUTHCS C BUJIAMHU IMPUMEHSIEMBIX
pEareHToOB U MECTOM HX BBOJA.

Taomuna 2
TexHoIorn4eckne XapakTePUCTUKH
OCHOBHBIX COOPYKEHUU BOJOIOATOTOBKHU
VYcnoBust IpUMEHEHHUS I[Iponssoan-
MyTHOCTB, MI/1 [[BeTHOCTS, ° TENBHOCTD
OCHOBHBIE COOPY>KEHHUS
MCXOJHAS | OYMINCHHAS | MCXOMHAS | OUYMIICHHAS CTaHIIHH,
BOJIA BOJIa BOJIa BOJIA M/cyT
1 2 3 4 5 6
O6paboTka BoJIbI C IPUMEHEHUEM KOAryJISHTOB U (IOKYJISHTOB
1. Cxopble ¢puibTps! (0JHOCTY-
TNIEHYaToe (PUILTPOBAHUE):
a) HaTmopHbIe o 30 o 1,5 Jlo 50 o 20 Jlo 5000
0) OTKPHITHIC Jlo 20 o 1,5 Jlo 50 Jlo 20 Jlo 50000
2. BepTukanbHble OTCTOWHUKH — Jlo 1500 o 1,5 Jlo 120 Io 20 Jlo 5000
CKOpBIe (PUIBTPBI
3. l'opusonTansheie otcToiiHuk — | Jlo 1500 o 1,5 Jlo 120 Io 20 Cs. 30000
CKOpBIe (PUIBTPBI
4. KoHTakTHBIE PePUIBTPHI — o 300 o 1,5 o 120 Jo 20 Jrobas
CKOpbIe (PUIBTPHI (IBYXCTYIIEHYA-
T0€ (PUILTPOBAHHUE)




Okonuyanue Tadm. 2

1 2 3 4 8] 6

5. OcBeTINTENH CO B3BCIICHHBIM He menee o 1,5 Jlo 120 Io 20 Cs. 5000
0CaJIKOM — CKOpBIe (PUITBTPBI 50 mo

1500
6. JIBe cTymneHn OTCTOMHUKOB — bonee Ho 1,5 Jlo 120 Ho 20 JIrobas
CKOpBIE (DHIBTPBI 1500
7. KoHTaKTHBIC OCBETIIUTEIN o 70 Ho 1,5 Jlo 70 o 20 JIrobas
8. T'opuzonranbhbie otcroiiauku u | Jlo 1500 8-15 o 120 Jo 40 Jrobas

OCBCTJIMTEIIN CO B3BCIICHHBIM
0CaIKOM JJId 4aCTUYHOI'O OCBCT-
JICHUA BOJIbI

9. KpymHozepHucTtbie (GUIbTpbl Ho 80 Ho 10 Ho 120 Jo 30 Jlro6ast
715 YaCTHYHOTO OCBETIICHHS BOJIBI
10. Pagnansasie orcroiauku ;s | Cs. 1500 o 250 o 120 Jo 20 JIrobas

peABApPUTCIILHOTO OCBETIICHUSA
BBICOKOMYTHBIX BOJ

11. TpyGuaTslii OTCTOWHUK U Jo 1000 o 1,5 o 120 Jo 20 Jo 800
HaTOPHBIN UIIBTP 3aBOJICKOTO
V3TOTOBJICHHS
12. KpynHo3epHHUCTBIE QUITBTPHI Ho 150 30 - 50% o 120 Taxas xe, Jlrobas
TS YaCTHYHOTO OCBETIICHHS BOJIBI HCXOTHOU KaK MCXO[I-

Hasi
13. PaguanbHble OTCTOMHUKH JUIS Bornee 30 - 50% o 120 To xe "
YACTUYHOI'O OCBETJIEHHS BOBI 1500 HACXOIHON
14. Mennennsie punbTpsl ¢ Mexa- | o 1500 15 Ho 50 Ho 20 Jlrobas

HUYECKOM WM TUIPABIMYECKOM
pereHepanmeil necka

IIpumeuanus:

1. MyTHOCTb yKa3aHa CyMMapHasi, BKJIF04as 00pa3yoNIyocs OT BBEICHHS PEareHToB.

2. Ha B0103a00pHBIX COOPYKEHHUAX WIIM HA CTAHLMK BOJOMOATOTOBKU HEOOXOIUMO TIpeTyCMaTpUBaTh
YCTaHOBKY ceTok ¢ sueiikamu 0,5 — 2 mm. [Ipu cpenHemecssyHOM cofiepkaHuu B BOJE TIAHKTOHA Oonee
1000 xkn/Mn 1 IPOIOIKUTENBHOCTH "IIBeTeHH" OoJiee 1 Mec B rofy B JIOTOJHEHHE K CETKaM Ha BO/03a-
Oope cienyer npeaycMaTpuBaTh yCTaHOBKY MUKPO(QUIBTPOB HA BOZ03a00pe MM Ha CTAHLMU BOAOIOITO-
TOBKH.

3. IIpu obocHoBaHMM 11 0OPaOOTKH BOJBI JOIMYCKAETCS MPUMEHSATh COOPY)KEHHS, HE YKa3aHHbLIC B
tabime 10 (maByune Bog03a00pbI-OCBETINTENH, THAPOLUKIOHBI, (pIOTALMOHHbBIC YCTAHOBKHU U JIP. ).

OcBeTiuTenu co B3BEIIEHHBIM OCAJKOM CIEAYeT MPUMEHATh IPU PaBHOMEPHOH MojJaue BOJbI HA CO-
OpY’KEHHs WM MOCTETIEHHOM M3MEHEHHH pacxofa Bojbl B mpenenax He Oonee 15% B 1 4 u konebanuu
TeMIIepaTypsl Bobl He Ooree +/- 1 °C B 1 1.

Pesynbrar onpeneneHrs METOIOB M CXEMbI BOJIONIOATOTOBKH MPECTABIISAET-
csi 00OyJaronMMcsl B MOSCHUTEIFHOM 3alliCKe B BHUJIE CXEMBI C YKa3aHUEM OCHOB-
HBIX COOPYKEHH, MECT BBOJIa PEareéHTOB M MOJKAYNBAIOIINX HACOCHBIX CTaHIUI
(mpu HEOOXOAMMOCTH).



4. PEATEHTHOE XO3SHCTBO
4.1. OnpenesieHHe pacyeTHBIX /103 PeareHToB

PeareHTHOE X034HCTBO BKJIFOYAET B CEOSI CICAYIOUIUE 3JICMCHTHI:

- peareHTHOE X03sIMCTBO MO MPUTOTOBIICHUIO KOATYJISIHTA;

- peareHTHOE X03SIMCTBO MO MPUTOTOBICHUIO (DJIOKYJIISHTA,

- peareHTHOE X03SHCTBO MO MPUTOTOBJICHUIO MOIIEIAYNBAIONINX PEareHTOB
(M3BECTKOBOE XO3SHCTBO, COJIOBOE XO3SHCTBO).

OCHOBO¥H 1151 pacyeTa JIEMEHTOB PEareHTOTrO XO3sHCTBA SBJISCTCS ONpee-
JICHHE JI03 MPUMEHSIEMBIX PEarcHTOB.

Hoza koaeyisnma.

B kauecTBe KoaryysiHTa IPUMEHSIOT OKCUXJIOPUJT (ITOJTHMOKCUXIIOPU) aJlto-
MUHUS, CCpHOKUCITBIN amroMuHui (rirHOo3eM) Aly(SOy)3 18 H,0, kene3Hblit kymo-
poc Fe,(S0,)s, xmophuoe xene3zo FeCls-6H,0, koMITIeKCHBIE peareHThl ¢ cojaepka-
HUEM B HUX COCIUHCHMH jKeJie3a ¥ COCTUHCHHUIN aTFOMUHUS, PA3IMYHBIX COCIHHE-
HUN aJIIOMUHUS (CEPHOKUCIBIN aTIOMUHHN COBMECTHO C OKCHUXJIOPUAOM ATFOMHU-
HUS) U T.1.

B Hacrosimiee Bpemst neiictByrommii CIT 31.13330-2012 [2] He comepkuT
yKa3aHU# 1o crnocoOy ompeaeneHus 103bl KoaryJsiHTa, OCTaBJsisi CBOOOy BhIOOpa
MPOEKTUPOBIIUKY, IMO3TOMY CYMTAeM BEPHBIM HCIIOJIB30BATh IMOJIOKECHUS paHee
neiictByromero CHull 2.04.02-84* [3], rae no3y koarynsaTa [l mo 6e3BogHOMY
poaykty (Al (SOy)s, Fe(SO4); u FeCl3) onpenensror mo MmyTHOCTH 110 Tabi. 3 [3]
WK 110 1BEeTHOCTH (opmyia 1), mpuHMMAsT OOJBITYIO M3 MOJYYCHHBIX BEITUYHH.
J103pI MHBIX PEareHTOB IMOJIYYaroT mepecdeToM onpeneneHHbIX s Aly(SOy)s,
Fe,(SO,); u FeCls) mo3 Ha nmelicTByroriee BemecTBO. TOYHYIO 703y KOaryJysiHTa
MO’KHO YCTaHOBHTb TOJIbKO Ha OCHOBaHHH IMPOOHOT0 KOAryJIUPOBaHUSI.

o3y xoarymsata I, mo 6e3BogHoMy mpoaykty (Alx(SOs)s, Fex(SO4)s u
FeCl3) mo uBernoctu mo CHull 2.04.02-84*[3] onpenensiror

. =411 (1),

rae Il — nBetHoCcTh 0OpabaTeiBaemoii Bobl, Tpas [TKIII.

ATIOMHHMICOJIEpIKAILIME PEareHThl MOTYT JIO3UPOBATHCA JIMOO MO OKCHUIY
amomunmst Al,Os, 60 o Al**. AHAIOrHYHO MOTYT HO3HPOBATBHCS M IKEIE30CO-
JieprKaiue KoaryasHTel. [lepecueT MoxkeT ObITh OCYIIECTBIEH TIO PopMyIie:

. A13+
Z[K(AIZOB;AI3+) — AK(AZZ(SI;/?(AQZ)(ZIO(TE)I:)O&AI ) ’ (2)
rne M(AL,(50,);) — MomspHas Macca CEPHOKHCIIOTO allOMUHHS, paBHas 342;
M(AL,05; AI3*) — MonspHas Macca OKCHA aTIOMHUHHUS WJIM AlFOMHMHMS B 3aBHCH-
MOCTH OT BBINIOJIHEHUS J03UpoBaHusl, paBHOe 102 u 27 COOTBETCTBEHHO.

Ho3za ¢roxynsanma.

CIT 31.13330-2012 [2] He coaepkHT yKa3aHHWH MO CHOCOOY OMpeAcICHHS
70361 (PIIOKYJISTHTA, TTO3TOMY CUYHMTAE€M BEPHBIM HCIIOJIH30BaTh IMOJOXKEHUS paHee
neiictByromero CHull 2.04.02-84* [3], rae mo3y (uokyIsiHTa ONpeesisoT 10 1.
6.17 B 3aBUCUMOCTH OT TEXHOJOTUU OYHCTKH W MeCTa BBEICHHUS (DIOKYISHTA.

7



BBoj pacTBopa (GI0KyIsIHTa OCYHIECTBIIAIOT 0 WJIH MOCJE KOAryJIsHTA.

Jlo3a no/iienayrnBaronIMX PEareHToB (M3BECTh, COJA).

Koarynsnus peareHTamMu — COJISIMM CEPHOW WM COJISTHOM KHCJIOTBI CONPO-
BOXk/1aeTcs u3MeHeHueM pH nipu o0pazoBaHuM B pe3yJibTaTe XUMUYECKUX PEAKIUN
COOTBETCTBYIOIIUX KHUCJIOT, peaklus Mo oOpa30BaHUIO XJombeB uueT Bso. Cie-
JI0BaTeJIbHO, HEOOXOIMMO O0ECIEUNUTh JOCTATOUHBIH I1EJI0OUYHOM pe3epB, T.€. COOT-
BETCTBYIOIIYIO LIEJIOYHOCTh BOJABI MIPU HEOOXOAMMOCTH MCKYCCTBEHHO IMOJILIENA-
yuBas ee. HeoOxoaumocTh noamieiaynBaHus MpOBEPSIIOT 110 GopMyJIe:

Iy = Ky (Mo — Ty + 1), 3)

rne  Jlx — MakcumanbHas B MIEPUOJ MOAIICTAYNBAHUS 103a OC3BOJHOTO KOary-
JSIHTA, MI/J; €, — JKBUBAJICHTHAas Macca KoaryJjsHTa (0e3BOJHOTO), MI/MI-3KB,
npuauMaeMast U1 Aly(SOy4)s — 57, Fe,(S0y4); — 54, FeCl;— 67; K, — koaddurm-
€HT MPONOPLUUOHATBHOCTH, paBHBIM 11 u3Bectu (mo CaO) — 28, mns conpl (1o
Na,COs3) — 53; Iy — MmakcuMaibHast MEI0YHOCTh UCXOHOM BOIbI, MI-OKB/II.

Pearentsl st mojiienaunBaHusl B OOJIBIIMHCTBE CIIy4aeB BBOISTCS OJHO-
BPEMEHHO C BBOJIOM KOaryJissHTa.

Ilpumep: omnpenenutb HEOOXOJMMBIC JO3bI: KOAryJsHTa CEPHOKHCIBIN
ATFOMUHUHN, U3BECTH ¥ TOYKH BBOJA MX MPU 00pabOTKE BOJBI, UMEIONIEH MyTHOCTh
350 mr/n, nBeTHOCTH — 49 Tpaj, mea09HoCTh 1,25 MI-3KB/II.

Jl03y CEepHOKHCIOrO aTfOMUHHS Ha3HA4aeM B 3aBUCUMOCTH OT MYTHOCTH
BozbI 110 Ta0a. 3 [2] — 40 mr/m.

[TpoBepsieM mocTaToOYHA JU 7032 KOAryJsHTA IS CHYDKCHHSI IIBETHOCTH TIO

hopmyae (6) [2]:

. = 449 = 28mz/ 1 < 40mz] 1.

I[J'I)I noamicIa4ymMBaHysaA IPUMCHACM U3BCCTh, 103a KOTOpOfI paBHa:

q, = 28 . (%—1,25 +1) =12 me/ 1.

4.2. PacueT eMKOCTEil peareHTHOr0 X03s1iicTBa

PeareHTHOE XO3SIICTBO OpPraHU3YETCS MO JIBYM CXEMaM: CyXOe XpaHEHUE pe-
arecHTOB U MOKpOE XpaHeHHE peareHToB. CXxemMa CyXoro XpaHeHHs BKJIIOYAET B Ce-
Os1: CKJIaJ XpaHeHMsl peareHTa, pacCTBOPHBbIC 0akH, pacXxoJHble 0akH, J03aTOPH,
BO3JYyXOAyBHBIC arperarbl. CxemMa MOKpPOTr0o XpaHEHHUs BKJIIOYAET B ceOs: pacTBOP-
Hble 0aku, 0aKH-XpPaHUJIUIIA, PACXOIHBIC OAKH, J103aTOPHI, BO3AYXOAYBHBIC arpe-
raTel. B HE3aBUCHUMOCTH OT CXEMBI XpaHEHHUS Ha CTAHITUU JOJDKEH OBITh 0OecrieueH
3anac peareHToB Ha 15-30 cyTok MakCMMalIbHOTO Pacxo/ia peareHTa.

Cyxoe XpaHeHHE peareHToB.

Koaeynauuonnoe xo3siicmao.

Coopy>KeHHs CyXOro XpaHeHHs! KOAryJIsiHTa PACCUMTHIBAIOTCS B CJIEAYIOIIEM
MOPSIIKE:




[Tnomanp ckinaga AJjisi KOaryJasiHTa WA U3BECTH

Q. AT« A
“’10000-P, -o,-h,’ 4)
riae T — mpoAgoKUTENbHOCTh XpaHEHUsI KoaryJisHTa (M3BECTH) Ha CKJaze, CyT.;
o — KOd(pPUUIMEHT IS ydeTa JOMOJHUTEIBHOM TUIOIIAd MPOXOJA0B Ha CKIIAJe,
paBublii 1,15; P. — coxmepkanue O€3BOJHOTO MPOAYKTAa B KoaryisHte, %
6o — OOBEMHBII BeC KOATYISHTA IPH 3arpy3Ke CKIIaja HaBaloM, T/M°; h, — xomy-

CTUMasi BBICOTA CJI0s KOaryJjsiHTa (M3BECTH) Ha CKJIaJIe.

[Tpu ompeneneHUy IJIOMIAIM CKJIaa NIl XpaHEHUs! peareHTa BhICOTa CIJIOs
KOaryJisiHTa MpUHUMAETCs 2 M, a TIPU HAJIMYUU COOTBETCTBYIOIIECH MEXaHHU3alUU
BBICOTA CJIOSI KOAryJIsTHTa MOKET OBITh yBeNn4eHa /10 3,5 m.

PactBopHbIe 6aku mpeaHa3HAYEHBI IJI PACTBOPEHHS TBEPAOTO KoaryisyTa
B BOJIE C HCIMOJb30BAaHUEM NEpPEMEIIMBaHUs (Ha KPYIHBIX CTAHLHIX C UCIOJIB30-
BaHMEM BO3/lyXa, HA MEJKUX U CPEIHHX MOTYT HMCHOJIb30BATHCS JIOMACTHBIC MeE-
mayku). EMKOCTh pacTBOpPHBIX OAKOB!

W, = Q,-n-A, s (5)
10000- B, - ¥

rae Q, — yacoBoi pacxon Boasl; [, — MakcuMalnbHas 103a KOaryJisHTa B Iepecye-
Te Ha GE3BOIHBIN MPOIYKT, T/M°; B, — KOHIIEHTPALHS PACTBOPA KOATYJISHTA B pac-
TBOPHBIX Oakax, mpuHUMaeMas 10 17% — nns mHeouumensoro, g0 20% — mis ouwn-
IIEHHOTO KYCKOBOTO, 10 24% — 1Ji1 OYMIIEHHOTO TPaHyJIUPOBAHHOTO; y — IUIOT-
HOCTB PaCTBOPA KOATYISHTA, T/M>; N — BPeMsl, Ha KOTOPOE 3arOTABINBAIOT PACTBOP
KOaryJisiHTa, 4.

Jns ctaHumii npou3BoauTENBLHOCTHIO 10 1000 M3/CYT IPA  KPYTIIOCYTOYHOMH
pabore N = 12-24 4, a pu HEKPYIJIOCYTOYHOM paboOTe OHO PAaBHO YHCIY YaCOB
CTaHIHUHU MPOU3BoAnTeIbHOCTEI0 1000 M>/cyT 1 Gonee N=10-12 4.

Bpewms moHOro nukia NpuroToBIEHUS KOAryJIIHTa IIPU TEMIIEPATYPE BObI
1o 10°C mpuammaercst 10-12 . J[nst yCKOPEHUsI IIUKJIA IPUTOTOBIICHUST KOATYJISTH-
Ta 10 6-8 u Boxy mogorpesarot 10 40°C.

[TpuHMMaeTcst K yCTPOICTBY HE MEHEe TpeX 0AKOB pacCUUTAHHON €MKOCTH.
Pa3mepsl Oaka onpenenstoTcs UCX01sl U3 BBICOTHI ciiost pactBopa oT 1,0 1o 1,5 m.

PacTBOp KoaryssiHTa NepemycKaroT CaMOTEKOM U3 PACTBOPHBIX B PACXOAHbBIE
0aKku U pa30aBISIIOT BOAOW IO COOTBETCTBYIOUIUX KOHIICHTPALIUMA.

EMKOCTB PacXOIHBIX GaKOB, M°

B

Wpacx = L.p’ (6)

B
rae B — koHIeHTpanus pacTBopa KoaryJsiHTa B pacXoAHbIX Oakax, IpuHUMaeMas B
npenenax 5-12% B nepecuere Ha O€3BOAHBIN MTPOIYKT.
[TpunuMaeTcst K yCTPONCTBY HE MEHEe JBYX 0AKOB PACCUYUTAHHOW €MKOCTH.
Pa3mepsl Oaka onpenenstoTcs UCX0Isl U3 BBICOTHI cliosl pacTBopa oT 1,5 110 2,0 M.
PactBopHBIE M pacxomHble OAaKM BBIMOJHAIOT OOBIYHO U3 KEJIE300€TOHA,
BHYTPEHHHE CTEHKH MX OOKJIaJbIBAIOT KUCIOTOYHOPHBIM KHUPIUYOM WJIM KUCIIOTO-



CTOMKOM TUIMTKOW HAa KUCIOTOCTOMKOW 3aMa3Ke, WJIM UHBIM KUCJIOTOYIIOPHBIM I10-
KPBITHEM.

Huametp TpyOorpoBoaa Jjisi OMOPOKHEHHS M cOpoca ocajka B BOJOCTOK
npuHuMaroT He MeHee 150 mMm. Ilpu mepemernvBaHuM pacTBopa KoaryJssHTa My-
TeM 0apOOTUPOBAHMS CXKATHIM BO3JAYXOM JHAMETP BO3AYXOpacHpeacIUTEIIbHBIX
TpyO ONpEENsIIOT MO CKOPOCTU ABMKEHUS B HUX Bozayxa 10-15 mM/c, a yucio ot-
BepcTuil (AuameTp oTBepcTUil 3-4 MM) — 1O CKOPOCTH BbIXOJa U3 HUX Bo3ayxa 20-
30 m/c. Ilpu 3TOM pacxoj BO3JyXa PacCUUTHIBAIOT B 3aBUCHMOCTH OT IUIOLIAIH
0aKoB B MJIaHE U THTEHCUBHOCTH €ro MOJa4uu, MPUHUMAEMOU B PACTBOPHBIX Oakax
8-10 1/M*c u B pacxoJHBIX Oakax I mepeMenIuBanus — 3-5 /M. s momaam
BO3/1yXa MPUMEHSIIOT BO3AYXOIYBKH.

OT60p TOTOBOTO pacTBOpa U3 PACXOTHOTO OaKa CieayeT mpeaycMaTpuBaTh ¢
BEPXHEr0 YPOBHS C MOMOUIBIO MOIIABKOBBIX YCTPOUCTB. JlJi mepexkaunBaHus pea-
T€HTOB MPUMEHSIIOT KUCIOTOCTOMKHE HACOCHI.

Uszeecmkosoe xo03:1icmao.

C 1enpl0 OPUTOTOBJEHUS W3BECTKOBOTO MOJIOKAa WJIM PAcTBOpa JOJKHBI
OBITH 3alPOCKTUPOBAHBI: YCTPOIMCTBA JJIsl TallICHUSI U3BECTHU, OAKU JJISI IPUTOTOB-
JICHUS U3BECTKOBOT'O MOJIOKA, I03aTOPHI JJIs BBEJICHUSI €70 B BOJTY.

["amenve u3BeCTH MPOU3BOIUTCS B MU3BECTEracHiKax, B KOTopbie Ha 1 T To-
BApHOI'0 MpOAyKTa nojatT 7-10 M BOIIBL, noJorpeBaeMoit 1o temrneparypsl 60-
70° C. 13 u3BecTeracCuibHbIX anmnapaToB U3BECTKOBOE MOJIOKO CIMBAETCS B MPO-
MEKYyTOUHbIE 0aKH, B KOTOPBIX OCYIIECTBISIETCS HEMPEPHIBHOE MEpEMEIINBaHUE.
KonmdecTBo 6akoB MpUHUMAETCS PaBHBIM KOJIMYECTBY M3BECTUTACHIIOK. EMKOCTB
0aKoB MPUHUMAETCSA PABHOM €MKOCTU U3BECTUTACHUIIOK.

OO0beM pacxoHBIX 0AKOB U3BECTH

_ QA )
10000- B, - 7,

riae Qu — pacueTHbIN pacxo] BOAbI, M3/q; N — BpeMsi, Ha KOTOPOE 3aroTaBINBAIOT

M3BECTKOBOE MOJIOKO, N=24 u; ]I, — mo3a m3Bectu B mepecuere Ha CaO, /M

B, — KoHIIEHTpaIus U3BECTKOBOTO MoJioka (He 6oiee 5 %); v, — 0OOBEMHBIN Bec

M3BECTKOBOTO MOJIOKA, MPUHUMAEMbI B pacyeTax paBHbIM 1 /M,

KonnuecTBo 6akOB MpUHUMAETCSI HE MEHEE JIBYX.

[lepeMeninBanue M3BECTKOBOTO MOJIOKA B 0akax MOXKET OCYLIECTBIISITHCS
TUAPABIMYECKUM METOJAOM (C MOMOUIBIO IUPKYISIUOHHOIO HACOCA), CKATHIM
BO3/lyXOM M JIONACTHBIMM MellankaMu. baku rujipaBinyeckoro nepeMenmBaHus
M3BECTKOBOTO MOJIOKA 00BbeMoM 1-4 M° m3rorasnuBarotcs B PO cepuiHo. [Ipous-
BOJIMTEILHOCTh Hacoca ISl epeMeIIMBaHusl MOI0UPAIOT UCXOAs U3 o0ecTieueHus
CKOPOCTH BOCXO/ISIIET0 MOTOKA B LWJIMHIPUYECKOM YacTu Oaka HE MEHee 5 MM/C.
[Ipn mnepeMemMBaHUM HM3BECTKOBOTO MOJIOKa BO3JyXOM, HWHTCHCHUBHOCTH €TO0
moJadyy JO0JDKHA cocTaBiadTh 8-10 n/me-c. KpoMe Toro B pacxomnbix Oakax
MOT'YT MCIOJIb30BaThCS JIOMACTHBIC MEIIAIKA ¢ KOJIMYECTBOM JIOMACTEl HE MEHee
JIBYX, @ YUCJI0 000OPOTOB MEIIAJIOK PEKOMEHYETCSl MPUHUMATh HE MEHEE COpOKa B
MUHYTY.
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[Tpu pacxone m3Bectu a0 50 kr/cyt mo CaO gomyckaeTcsl MPUTOTOBICHHUE
M3BECTKOBOTO PaCTBOpPA B CaTypaToOpax ABOMHOI'O HACHIILECHHUS.

[Inomans ckiana Ajisi XpaHEHUsl peareHTa ONpeAeIIsIETCs UCXOAS U3 BBICOTHI
CJI0S KOaryisiuta — 2 M, u3Bectd — 1,5 M. [Ipyn Hanu4umm cOOTBETCTBYIOLIEH MEXa-
HU3ALMK BBICOTA CJIOSI KOATyJIsTHTa MOXKET OBbITh yBeJIHUY€EHa 110 3,5 M, U3BECTH — /10
2,5 M. B oOwieit momanu ckiaja ciaefayeT yUuThIBaTh IUIOIMIAb IPOXOI0B MEXKIY
CTEJUIA)KAMHU C peareHTaMH, KOTopas 3aJacTCsi IIyTeM YBEIUYEHUs PacyeTHOMN
IJIOMIA iU Ha KOA((DUITUEHT 0.

Ilpumep: paccunTath yCTAHOBKH JJIsl XPAHEHUS U MPUTOTOBJIEHUS pacTBOPA
KOAryJISTHTA [UTS CTAHIIMK TIPOM3BOANTEIbHOCTEI0 42800 M%/CyT, 1033 KOAryssHTa
40 mr/m, T=30 cyt, a = 1,15; P=33,5 %; 6= 1,1 /™M, he=2 M.

[Imomaape ckiaga KoaryJisiHTa

42800-40-30-115 >
n = =80m".
10000-335-11-2
EmkocTb pacTBopHbIX 0akoB npu N =12 u, By= 15 %, vy =1,16
o 42000-12-40 — 4910
i 10000-24-15-1,16
[Tpu pabouem cnoe 1,0 m pazmepst 6akoB B Twuiane 2,7x1,8 M. [Ipuaumaem k

YCTaHOBKE TpHW Oaka pPacCYMTAHHOW €MKOCTH. EMKOCTh pacxomHbIx OakoB Mpu
B=5%:

49115

pacx

=14,73°.

[Ipu BBICOTE CNOST pacTBOpa KOaryissHTa 2 M pa3Mepbl Oaka B TUIaHE
2,7x2,7 M. PacTBOpeHuHEe KoaryJjisiHTa U NEpEeMENIMBaHUE €ro pacTBOpa B 0Oakax
OCYILECTBIISIETCS C IOMOLIBIO BO3yXa.

Pacuernslii pacxon Bo3ayxa:

a) Il pacCTBOPHBIX 0aKOB (OTHOBPEMEHHO pabOTaIOT ABa Oaka):

00 —n.F W =2-(27-18)-10=972x1/c:

qpacm pacm
0) J71s1 pacXOJIHbIX OaKOB (OJMH B padboTe):
6030 —1.2,7-2,7-5=136,451/c.

qpacx
CyMmMapHBIi pacxo]l BO3ayxa
> g = 97,2 + 36,45 = 133,651/ c nmm 8,0m° / mun.

VYcranaBnuBaeM JBE BO3IYyXOAYBKH (OJHY pabouyl0 M OJIHY PE3EPBHYIO)
mapku BK-12 npousBogurensHoctsio 10 M”/MuH 1 Haropom 15 M, ¢ 3eKTpoaBH-
rareneM A-82/6 momHOCTEIO 40 KBT pu ckopoctu BpamieHust n = 960 06/muH.

Ilpumep: paccunTaTh YCTAaHOBKH JJII XPAHCHUS W3BECTH U MPUTOTOBJICHUS
M3BECTKOBOI'O MOJIOKA.

[Tnomane ckIaga W3BECTH IS CTAHIMA  IPOU3BOJMUTEIBLHOCTHIO
42800 M3/CyT, no3a u3sectu 12 mr/n, T = 30 cyt, o= 1,15, P, = 50 %, co=11/M°,
h,=1,5m
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we  42800-12-30-115
“ 10000-50-1,15
KOMOBYyI0 H3BECTh B pEar€HTHOM XO35IMCTBE TACAT B U3BECTEraCUIIKAX, B KO-
TOpBIE HA | T TOBapHOTO MpoAyKTa noxaroT 7-10 M° BOJIBL.
CyTOYHBIN pacxo]l U3BECTH
42800 -12

Qo 1000 -1000
JI1s raneHust U3BECTU YCTAHOBJIEHA U3BECTETaCHIIKA TTPOU3BOIUTEIIBHOCTHIO
l1/cyT.
Jlanee npuroroBieHue paboO4ero pacTBopa M €ro J03MpOBaHUE MOXKET OCY-
HIECTBIISITHCS MO ABYM BapuaHTaM (TIpU BBIMOJHEHUU KYpPCOBOTO MPOEKTa 00yda-
IOIIUACS BHIOUPAET OAMH U3 HUKEIPUBEACHHBIX BAPUAHTOB).

23,62,

=0,51m/ cym.

BAPUAHT 1. Kpenkoe u3BeCTKOBOE€ MOJIOKO M3 M3BECTEraCUJIOK Ieperyc-
KaeTcs B 0aKH C MepEeMENTMBAHUEM CXKaThIM BO3[yXOM.

O6bem OakoB

- 1783 1212 _ 51417,
10000 -5-1

[Tpu pabouem cioe u3BecTKOBOro mMojoka 1,5 M pazmepst 6aka — 1,85x1,85
M. [IpuHnmaeM Kk yctaHoBKe aBa Oaka. Pacxon Bo3ayxa njisi mepeMelnBaHus 13-
BECTKOBOI'O MOJIOKA:

q°>**=1-1,85-1,85-10 = 34,23 a/c unu 2,05 M°/MUH.

VYcranaBiauBaeM JIBE BO3IYyXOJYyBKH (OJHY pabouyio U OAHY PE3EPBHYIO)

mapku BK-3 npousBogutensHocThIO 3,1M7/MUH.

BAPHAHT 2. H3BecTKOBOE MOJIOKO U3 M3BECTUTACHIIOK MEPEMYCKAETCS B
0aKu C TUJIPABIMYECKUM TIEPEMEIIMBAHUEM (C TIOMOIIIBIO HACOCOB).
EmkocTh 6akoB 1pu 8-4aCOBOM MEPHO/IE 3aTOTOBKH:
_1783-8-12
*10000 -5-1
JI7ist TUZIpaBAMYECKOro EpeMENIMBaHUs U3BECTKOBOTO MoJoKa. [Ipumensitor
HACOCHI, TPOU3BOAUTEILHOCTH KOTOPHIX

Urve = Dussnron + Aomp + Az (8)
rae 0d,,, .0, — PACX0X BBOAMMOI'O U3BECTKOBOI'O MOJIOKA
_q-A4,,  1783.12
Qsenos = 10000 B y 10000-5-1

423,

=0,43x° | u;

{,,, — KONUUECTBO U3BECTKOBOIO MOJIOKA, II0JAaBaEMOE MO TPYOOIPOBOIY IHaMeT-
pom 50 MM k go3aropy IMMBA mipu ckopoctu He Menee 0,8 m/c (11.6.38 [2]),
.pn2 . 2
Gup = Fyp -V =V = 222020,8 = 0,00157 mc wm 5,650 /4.

(u3 Hux 0,43 M>/4 Ha J03UpPOBaHKE, a OCTaIbHOE KoJinuecTBo 5,65-0,43 =5,12 M/a
BO3BPAIIACTCs U3 MEPEIUBHOTO KapMaHa B 0ak);
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0,,6- pacxoj IUPKYIUPYIOIIETO U3BECTKOBOTO MOJIOKa B Oake, onpeaens-

€TCS M3 YCJIOBHS CO3JaHUS BOCXOIAIIEH CKOPOCTH JBHXKEHHS B 0Oake HE MEHEe
5 MM/C,

qese :3’6'8001 V :1177103,6 :64 M3/’{.
[Ipon3BOAUTENBHOCTH HACOCA
d,.=043+565+64= 70,08/ .

IIpunnMaercs k ycraHoBke Hacoc 4HIT mpomssomurenbHOCTBIO 90 M /4,
Haropom 18 M, ¢ anexkrpomoTopoM N = 12,5 kBT, n= 960 06/mMuH.

Mokpoe XpaHeHue peareHToB

Koacynayuonnoe xo3zaticmeo.

[Ipn MOKpPOM XpaHEHMH KOAryjsHTa pacTBOp €ro FOTOBUTCA HA CTAHLWHU B
pacTBOpHBIX Oakax. Konmentpamus pactBopa npunumaetrcs 15-20 %. O6bem Oa-
KOB ClIelyeT IPUHUMATh U3 pacyera 2,2-2,5 M oHa | T TOBApPHOT'O HEOUMILIEHHOIO
koarymsiuTa K 1,9-2-2 M° Ha | T oumIeHHoro koaryssiHta. OGLIas eMKOCTb pac-
TBOPHBIX OAKOB YBSI3BIBAECTCA C 00OBEMOM pPa30BOM MOCTaBKU peareHra. Kommue-
CTBO PACTBOPHBIX OAKOB AOJKHO OBITh HE MEHEE TPEX.

[Tpu MecsauHOM MOTPEOJIECHUU KOoaryJisHTa 00Jjbiie 00beMa pa3oBOi MOCTaB-
KM 4acTh peareHTa JoJKHA XPaHUThCS B OaKaxX-XpaHWIMIIAX KOHLIEHTPUPOBAHHO-
ro pacTBOpa peareHra.

OGbeM GakoB- XpaHHIMIL ompeaensiercs u3 pacuera 1,5-1,7 m° ma 1 T To-
BapHOTO NpoaykTa. KonmnuectBo 6akoB- xpanuiuin He MeHee 3 (11.6.206 [2]).

Ilpumep: paccunuTaTh €MKOCTh PACTBOPHBIX OAKOB-XPAaHWIMUII SISl CTAHIIUU
MPOU3BOIUTEIBHOCTRIO 42800 MS/CYT, T = 30 cyr, A =40 mr/a, P, = 33,5%,
oo = 1,1 T/m>. JlocTaBKa KOAryJIsHTA BATOHOM €MKOCTBIO 60 T.

Mecsianast TOTpeOHOCTh KOAryJIsSIHTa B pacueTe Ha TOBAPHBIA MPOIYKT:

Q - 42800-30-40 _1393m.
° 10000-335-11

OObeM 0akoB JjIsi paCTBOPEHUS KOaryJisiHTa OmpejelisieM M3 pacdeTa pa3o-
BOM ITOCTAaBKH B BaroHe 60 T:

W =60-2,8=150.".

pacm

KonundectBo pacTBOpHBIX 0akoB mpuHHMMaerca S5 T (He MeHee 3), Toraa
€MKOCTb OJIHOTO 0Oaka

W,,,..,, =150/5 = 304",

M3 KOHCTPYKTHUBHBIX COOOpaK€HWH K BO3MOKHOCTH 3arpy3ku OakoB HpH-
HUMaeM pa3mepsl 6akoB 6,0 x 3,0 B ocsix (B uuctore 5,8 x 2,8M) Tornma riayOuHa
CJIOs1 pacTBOpa

_ Wlpacm _ 30 _
- - 58-28

an
Flpacm

Tak xak MecssuHas HOTpe6HOCTB B KOAryJisIHTC 0obI1e 00BEMA pa3OBOﬁ I10-

CTaBKH, TO 9aCTb KOAr'yJIsIHTa XpaHUTCA B 6aKaX'XpaHI/UII/IIHaX.

1,84 .

13



EMKOCTh OaKOB-XpaHUIUII]
W, =(139,3-60)-17 =134,8:".
KonmdecTBo 60akoB-XpaHWIUIT TPHHUMAETCS 3 mT. EMKOCTh Kaxaoro 6aka:

W, = 1348 _ 44 915,

16.xp. — 3

Pasmeps1 6akoB-xpanuaun 5,8x2,8, Tora riryOruHa clios pacTBopa

L’g =2,16m
58-2,8
O0BeM pacxoIHBIX OAKOB
~1783-40-12
P 1000051
[Ipu BbICOTE ClIOS pacTBOpa KoaryJsHTa 2 M pa3Mephl Oaka B IUJIaHE
2,92x2,92 M. PacTBOopeHue KoaryJsHTa U NEpeMEIIMBAaHUE €r0 pacTBopa B Oakax
OCYIIECTBIISIETCA C MOMOIIBIO BO3AyXaA.
Pacuernsii pacxon Bo3ayxa:
) 1 pacTBOPHBIX 0aKOB (0THOBPEMEHHO paboTaroT 5 0aKoB):
Q,.,=NF -w=5-58-28-10=812x1/c wnm 48,5:> | mun

pacme

=17,1°.

[TpyHMMaeM K yCTaHOBKE YeThIpe BO3ayxoayBku BBH-12;
0) JJ1s1 pacXOJIHBIX 0aKOB (MepeMeIIBaHNE OCYIIECTBISETCS B OJTHOM Oake):
Quosy = 12,922,925 = 42,63 n/c, umu 2,56 M°/mMuH.
[IpuHuMaeM K yCTaHOBKE JIB€ BO3yXOyBKH (OJHY pabouyto, OJIHY pe3epB-
Hyt0) mapku BK-6 npousBoautenbHocThio 4,9 M™/MuH, HartopoM 10 M.

[Ipu ucnosb30BaHUM KOMOBOW M3BECTH CIIEIyET MPEyCMaTPUBATh €€ raiie-
HUE U XpaHEHHE B eMKOCTAX B Buje Tecta 35-40 % xonnentpanuu. O0beM eMKo-
CTEeW cleayer ompenensaTb u3 pacyera 3,5-5 M Ha | T TOBAapHOW W3BECTHU
(m.6.207 [2]).

Ilpumep: paccunTaTh EMKOCTh JJII XPAaHEHUsI U3BECTKOBOI'O TECTA HA CTaH-
UM TIPOM3BOAUTEIHHOCTHIO 42800 MB/CyT, T =30 cyr, I, =12 r/M?’, P.=50 %,
oo =1m/M’.

Mecsiunast ToTpeOHOCTh U3BECTH B pacyeTe Ha TOBAPHBIN MPOYKT

Q, = 42800-30-12 ~30.8m

10000-50-1

OO0beM eMKOCTEeH JIJIs TallleHUs U XPaHEHUs U3BECTU

W, = 30,810 = 308 m°,

[TpyHMMaeM K yCTaHOBKE 5 0aKOB-XpaHWIMIL pa3MepoM 5,8X5,8 M KaxKIbli.

['nmy6una 6aka 308/5x5,8x5,8 = 1,83 m.

N3 0akoB-XxpaHWIUI] HM3BECTKOBOE TECTO IMOJAETCsl B OaKU-MEIIaiKu,
/i€ MPUTrOTABIMBACTCS U3BECTKOBOE MOJIOKO.
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4.3. Jlo3aupoBaHue peareHToOB

Jlo3upoBaHue KoaryjiasiHTa Ha COBPEMEHHBIX CTAHLHUAX MPOU3BOIAUTCS C UC-
MOJIb30BAHUEM HACOCOB-/103aTOPOB OTEYECTBEHHOTO U UMIIOPTHOT'O MPOU3BOICTBA,
a J103MPOBAHUE M3BECTKOBOTO MOJoKka — no3aropamu tumna JMMBA. Becema pen-
KO BCTPEYAETCS Ha CTAHLUMSIX JO3UPOBAHHE B CYXOM BHJE (BECOBBIMH J103aTOpa-
MU), I C UCTIOJIb30BaHUEM Aocku Mruarosa, nim nozaropa B.B. XoBaHckoro.

Hacocsi-n03aTopsl mogduparoTes o pacxo1y peareHra:

— q ) ’ZZ UK ( 9)
10000-B,.,. -y '

rae B, — KOHIEHTpalus pacTBOPA peareHra B PacXOJHbIX Oakax.

q.

Yucno 103aTOpOB 3aBHCUT OT KOJIMYECTBAa TOUYEK BBOjA peareHta. Ha kax-
JYI0 TOYKY BBOJA CJIEIyeT NPUHUMATh HE MEHEE JBYX HACOCOB-103aTOpPOB (OIUH
pabouuii U OJIMH PE3EePBHBIN).

Ilpumep: nonoOpaTh HacOC-A03aTOP KOAryJISHTA JIJISl CTAHIIMU C PACXO0JIOM
1783 M3/q, .= 40 mr/n, B, =5 %, Toukn BBOIA JIBE.
[Tpou3BOANTENLHOCTH HACOCA-/103aTOPA
1783 - 40 3
%= 10000 512 OTIMT
[IpuHumaemM K ycTaHOBKE JiBa Hacoca-mgo3aropa tuma HJ[2,5-800/6 K14A
(Ap) (omuH pabounii, OAMH pe3epBHBIN) HA KKy TOYKY BBOJIA.

Ilpumep: nonoOpaTh HACOC-103aTOP M3BECTKOBOI'O MOJIOKA JIJII CTAHIIUM C
pacxoaom 1783 MS/‘-I, II,= 12 mr/im, B, =5 %, Touku BBOJa JIBE.
KonnyaecTBo M3BECTKOBOTO MOJIOKA, KOTOPOE HEOOXOAMMO JIO3UPOBATH

q, = M = 0,427 m° | u.
10000 -5-1

B cnyuae nmpuMeHeHnst 6aKoB ¢ IEpeMENIMBAHUEM CKAThIM BO3TYXOM J03H-
pPOBaHHUE CJIETyeT OCYLIECTBIATH C TOMOIIBIO HacOCa-103aTopa.

[IpuHuMaeM K yCTaHOBKE 2 Hacoca-a03aropa (oauH pabouyuil, OJUH pe3epB-
HBI). B ciydae mpuMeHEHUs] THAPABIMYECKOTO TMEpPEeMEIIMBaHUs, T03UPOBAHUE
U3BECTKOBOTO MOJIOKA CJEAyeT OCYIIECTBIATH C TOMOINBIO 03aTOPOB THUIIA
JIUMBA-1, ¢ mpomycKHoi criocobHocTH 10 1M/

OTtedecTBEHHBIE U MHOCTPAHHbIE MPOU3BOIUTENH MPEIIAratoT sl HeOOb-
X ¥ CPEAHUX CTAHIIMI KOMILIEKCHBIE PEUICHUSI — YCTAaHOBKH, OObEIUHSIONINE B
cebe pacTBOPHO-PAcXOHbIN 0ak u Hacoc(bl)-m03aTophl. [1og00p TakuX yCTaHOBOK
OCYILECTBIISIETCS UCXOS U3 HEOOXOAUMOI MPOU3BOJUTENLHOCTH HacOCa-/103aTopa
¥ €MKOCTH PacxoJHOTO 0aka Ha pacueTHOE BpeMs JO3WPOBaHMS KoaryisiHTa. Pac-
TBOPHBINA 0aKk MOXKET OBITh BBHITIOJHEH OT/IEIHHO C MEPEKAYKOW rOTOBOIO KOHIICH-
TPUPOBAHHOTO PACTBOPA B 0K YCTAaHOBKH.
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4.4. ®JIOKYJISAHTBI, pac4eT YCTAHOBOK
JJISl IPUTOTOBJICHUS U I03UPOBAHMS.

Jns mHTeHCuUKAUU Tpoliecca KOoaryJIMpOBaHUS MPUMEHSIOTCS (PIIOKy-
JISSHTBI — TIOJIMAKpWIaMUAbl (KaTHOHHBIC, aHUOHHBIC, HEOUHOTEHHBIC) Pa3TUYHBIX
TOPTOBBIX MapOK, BHICOKOMOJICKYJIIPHbIE OpraHu4ecKkue (PIOKyISTHTHI, aKTUBUPO-
BaHHas kKpemHekuciora (AK).

J103b1 (IOKYJISIHTOB CleAyeT MPUHUMATh COTJIacHO TpeboBaHUAM 11.6.17 [2]
B 3aBUCUMOCTH OT TOYKH BBOJIa PEareéHTOB, MyTHOCTH, IIBETHOCTH, TEMIIEPATypPbl
00pabaTbIBaeMOM BOJIBI.

EMKocTh pacTBOpHBIX 0akoB juts mosimakpuiamuaa (ITAA)

_ q'n'ﬂnAA
e 10000 B, Viau

rae B, ,— kpenocts pactBopa ITAA npurmnmaercs 0,5-1,0 %.

PacTBOpeHue TOBapHOTO MOJUMAKPUIIAMHIA U BBICOKOMOJICKYJISIPHBIX Opra-
HUYECKUX (DJIOKYJISTHTOB BBIMIOJIHSIETCS B YCTAaHOBKAaxX, 000OPYyJAOBaHHBIX MelIaiKa-
MU Pa3JIMYHOTrO THMa (JIONMACTHBIE, MPOTMEIUICpHbIE) MpeajiaraéMble Ha PhIHKE OT
Pa3IMYHBIX TPOU3BOAUTENECH. JITUTENBbHOE BpeEMS C 3TOM LEJIBbK UCIOJIb30BAIUCH
oTedecTBEHHbIe ycTaHOBKM Tuna YPII emkocThio 1,2 M. B cocras YCTaHOBKU
BxoauT Hacoc 2K-6 u momactHast Memanka ¢ uuciioM oooporoB Baia 800-1000 B
MUHYTY, 00€CIIE€YMBAIOIINE PACTBOPEHUE, LIUPKYIISIIIUIO PACTBOPA, a TAKXKE MOJAady
ee B pacxojHble 0aku. PacueTHass mpoAOIAKUTEILHOCTh MPUTOTOBJIEHUS pPaCTBOpa
u3 [TAA rens — 25-40 muH, u3 [TAA cyxoro -2 4, OpraHM4eCKOro BEICOKOMOJIEKY-
JSIpHOTO (PIIOKYJISTHTA IPHHUMAETCS HAa OCHOBE JJAHHBIX 3aBOJ1a-U3TOTOBUTEIS.

[IpurotoByieHHBIN pacTBOP (IIOKYJISIHTA MEPEKAYUBACTCS HACOCAMU HIIH TIe-
pernycKaeTcsi CaMOTEKOM B pacxojiHble 0aku. EMKOCTh pacxoHbIX OakoB JjIsl pac-
tBOpa [TAA crenyer onpenenstb UCXOd U3 CPOKOB xpaHeHust 1% pacTBOpoB He
oonee 15 cyr, 0,4-0,5 % pactBopos — 7 cyT, 0,1-0,3 % — 2 cyT.

[IpuroroBiieHHEe pacTBOPOB aKTUBHOU kpemMHEKHUCI0Thl (AK) nmpousBoautcs
nmyTeM OOpabOTKU JKHAKOTO CTEKJa PAacTBOPOM CEPHOKHCIIOTO QIIOMUHMS WU
xyopa (1m.6.32 [2]).

AKTHUBAIMIO CEPHOKHCIIBIM aJTIOMUHUEM WJIM XJIOPOM CJIEIyET IPOU3BOIUTH
Ha YCTAHOBKAaX HEMPEPHIBHOTO WM NEPUOANUYECKOTO JEHCTBUS.

(10)

Ilpumep: paccuuTaTh YCTAHOBKY I IPUTOTOBJIEHUA U no3upoBanus [TAA
JUIS. CTAHLIHMM MPOU3BOAUTEIIBHOCTBIO 1783 M3/q, MyTHOCTBIO 350 MmT/11, 1IBETHO-
cthto 49 rpaa. Touka BBoja [TAA — onHa nepen OTCTOMHUKAMH (OCBETJIMTEISIMU
CO CJI0€M B3BEIIEHHOIro ocajnka). CorjacHo Ha3HAuYeHHOM TOuYku BBoja [IAA u
MYTHOCTH MCXOJIHOM BObI 110 Ta0i. 17 [2] onpenensiem no3y [TAA — 0,4 mr/in.

EmkocTh pacTBopHOro 0Oaka
1783-24-0,4 3
=—=19Mm".
PacT " 10000-0,91 ’ 5
[Ipunumaem k ycranoBke 2 memanku Y PII, emkocts — 1,2 M~ kaxnas (18e
pabouue, 0JiHa pe3epBHAas).

16



JU1st IpyUroToBIIEHUs HEOOXOAMMOr0 KOJIMYECTBA pAcTBOpA MPUHUMAEM JIBa
3aTBOPEHUS B CYTKHU.
EmMKocTh  pacxoJiHbIX 0aKkoB
1,9:0,9

VVpaCX = 0'—5 = 3,43 M3.

IIpu paGodeM cioe 2 M pasmepsl 6aka B riase 1,31x1,31 =1,72 M.
[TpunumaeM Tpu Oaka.
JlozupoBanue pactBopa I[TAA ocyriecTBisieM ¢ MOMOIIBIO HaCOCa-103aTopa,

IMPONU3BOAUTCIIBHOCTD

1783-0,4 3
——— =0,07 M/u.
10000-0,5:1-2

[IpuHrMaeM K yCTaHOBKE JaBa Hacoca-mosaropa tuma HJI-6,3/100 KI14A
(Ap) (omuH paboumii, OUH pe3epBHBIN) HA KKy TOUYKY BBOJIA.

qnaa =

5. CMECUTEJIN

CMecurenu npeaHazHadeHbl 1151 00eCleYeHUs] NHTEHCUBHOTO CMEIINBaHUs
peareHToB ¢ 00pabaTeiBaeMoil BojoM. C 3TOM LENbI0 Ha COOPYKEHHSIX BOJIOIOITO-
TOBKHM HAJUICKUT NpPEeIyCMaTpUBaTh CMECUTENM THAPABIMYECKOro TUma (BUXpe-
BbIC, IIAHOOBKIC, IEPErOPOAYATHIC) U CMECHTEIM MEXaHUYECKOTO THIIA (MEIIAJIOK).
Yucno cMmecuteneit (cekmuil) cieayeT NMPUHUMATh HE MEHEee JBYX C BO3MOXKHO-
CTBhIO OTKJIFOUEHHS UX B MEPUOJIbI MHTEHCUBHOTO XJIONbeoOpa3oBaHus. PezepBHbie
CMECHUTENHN NMPUHUMATh HE CIEIYET, HO HE0OXOUMO IMpeaycMaTpuBaTh 0OOBOAHOMN
TpyOOIIPOBOJ B 00X0/ CMECUTENIEH C pa3MEIIEHUEM Ha HUX PE3EPBHBIX YCTPOUCTB
BBO/Ia PEAreHTOB.

5.1. l11aii00BBIN CMECUTEIb

[IpencraBnser coboil cykeHHUE B HATIOPHOM BOJIOBOJIE B BHJI€ BCTaBKU BeH-
Typu Uiy auapparMel. Takoil cMecUTellb MOXHO NMPUMEHATh Ha BOJOOYMCTHBIX
CTaHIUAX JIFOOOW MPOU3BOJUTEIBHOCTH IPU YCIOBUU OTCYTCTBUSI pEAareHTOB, BBO-
JMMBIX B BOJY B BHJI€ CYCIICH3MM. B KkadecTBe HeZOCTaTKa TaKOIrO CMECUTENS
MOXXHO YyKa3aTb Ha HEBO3MOXHOCTh B HEM OOECIEUYUThH Pa3pblB BPEMEHU MEXKIY
BBOJIMMBIMU peareHTaMu (HanboJjee 4acTo 3T0 (UIOKYJISHTHI U KoaryJsHThl). [Ipu
HEOOXOJMMOCTH TaKOT'O pa3phiBa CIEAYET YCTpauBaTh HECKOJIBKO MOCIIEI0BATENb-
HO PpacCIOJIOKEHHBIX JpYyr 3a JpyroM MIailOOBBIX CMecUTeNeld Ha pacCTOSHUHU,
00€eCeUrBaOIMM MPU PACUETHOM CKOPOCTH JBMKEHHSI BOABI B TPYyOOIPOBOJE
TpeOyemMoe BpeMsl MEK/y BBEJCHUEM PA3IMYHBIX peareHToB. Taxke clieqyer yuu-
THIBaTh, YTO MOJIHOE CMELIEHUE peareHTa ¢ BOJOM He 00ecleuynBaeTcs HEmocpe-
CTBEHHO B CMECHUTEIIE, a IPOUCXOINUT HE MeHee yeM depe3 30-60 cekyH1 IBYKEeHUs
BOJIbI 1O TPYOOIIPOBOJTY MOCIIE CMECUTEIS.
CKOpOCTb JBUKEHUS BOJbI ONPENEISAETCS U3 YCIOBUS, YTOOBI MOTEPU HAIo-
pa Haxoauiuch B npeaenax 0,2-0,3 m.
bV oV

s (11)
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B stoit popmyne Vi u V, — CKOpOCTH JIBUKEHUSI BOAbI COOTBETCTBEHHO B
HAIlOPHOM BOJOBOJIE M JAHadparMe B MeTpax B CeKyH1y. Bennuuny V; npuHuma-
10T B nipeenax 1-1,2 m/c. luamerp otBepcTus quadparmbl

_ /4'_Qc
d= v (12)

Ilpumep: paccunTaTh MAOOBBIN CMECHTEIIb JIJIsI CTAHIIMHN ITPOU3BOIUTEIHHOCTHIO
Q. = 1545 M*/u= 0,430 m°/c.
[To tabnuuam IlleBeneBa ompeaenum IUaMeTp HAMOPHOTO BOAOBOJAA TMpPHU
V1= 1,12 m/c, 1= 700 mm. U3 popmyisl (11) onpenensem 3nauenue Vs:
V, =/2gh+V? =/2x9,81x0,3+1,12% = /7,14 = 2,68u/c.
JluameTtp oTBepcTUs nradparMsl

4-0430
_ J02 =043 d = 450 1011
314-2.68 = MM

. 3
rae Q. — pacueTHsIi pacxo, M7/cC.

5.2. BuxpeBoii cMecHTe/Ib

BuxpeBbie cMecUTENM MPUMEHSIOTCS PU MOCTYIIJIEHUW HA CTAHIIUIO BOJBI C
KPYITHOJMCIIEPCHBIMU B3BEIICHHBIMU BEIIECTBAMHU U TIPHU MCIOJIb30BAHUM pearcH-
TOB (XOTs OBl OJTHOTO) B BHUJIE CYCIIEH3UI WJIM YACTUYHO OCBETJICHHBIX PaCTBOPOB.
Cmecurenu NODKHBI MIMETh HE MEHEE JIBYX OTJACJICHHUI CO BPEMEHEM MpeObIBaAHMS
B HUX He OoJee 2-X MUHYT. BuxpeBbie cMecuTeNnu ciielyeT NIpuHUMAaTh B BUJE KO-
HUYECKOTO WJIM TMUPaMUJAIBHOTO BEPTHKAIbHOTO Auddy3opa C yrioM MeExIy
HaKJIOHHBIMH cTeHKamMu 30-45°, BBICOTOW BEpXHEH 4acTH ¢ BEPTUKAIHLHBIMHU CTCH-
kamu oT 1 go 1,5 M. CkopocTh BX0OJ1a BOJIbI B CMECUTEh IPUHUMAETCS B IIpeenax
or 1,2 mo 1,5 M/c, CKOPOCTh BOCXOJSIIECTO JIBHM)KCHHUS BOJBI ITOJ BOIOCOOPHBIM
yctpoiictBoM V;, oT 30 1o 40 Mm/c, CKOPOCTh JBUKEHUS BOJIbI B KOHIIE BOJOCOOD-
HOTO JIoTKa V. paBHO# 0,6 M/c.

[1momaae MONEPEeYHOrO CEUEHUs B BEPXHEU 4acTh

Qc
i 3,6V,
rae Q¢ — pacueTHbI 4acOBOM pacxoj, Mu; Vg — CKOPOCTbh BOCXOJIAILETO JIBUXKE-
HUS TI0/1 BOJJOCOOPHBIM YCTPOHCTBOM, MM/C.

B nnane cmecutenb MOXET ObITh MPSIMOYTOJIBHBIM C TUPAMUIAIBHON HUXK-
HEW YacCThIO WM KPYTJIBIM C KOHUYECKON HUKHEW 4acThiO (YCEUEHHBIN KOHYC).

O6bem HkHel yacTu cmecutens W, B cilydae nmupaMuaibHOM 4acTu

WHzéhH(FB+FH+,/FB-FH), (14)

rae h, — BeicoTa HIDKHEH yacTH cMecuTens, M, F, — momanas monepeyHoro cedue-

HUS HIDKHEH 4acTH CMECHUTENS, MOKET OBITh IMPHUHATA PABHOM IUIOMIAIN TTOTIEpPEY-
o 2

HOT'O CEUCHHSI TIOJIBOJISIIIICH TPYOBI, M”.

(13)
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O0beM HuKHeM yactu cmecutenst W, B cilyyae KOHMYECKON 4acTH

H

1
W :gﬂhK(rl2+r1r2+r22), (15)

rae 1 — painyc BEpXHEHU 4aCTU CMECUTENIA, M; I, — palyC HUKHEW 4acTU CMECH-
TEJs, MOXKET ObITh IPUHAT PaBHBIM HAPYKHOMY paguycy MOABOIALIEH TPYObl, M;
hy — BBICOTAa KOHUYECKOH YaCTH CMECHTEISI, M:

—d a a
hK:(%jcth:(rl—rz)-cth , (16)

rne [l u d; — COOTBETCTBEHHO IMAaMETp BEPXHEU IMIIMHAPUUCCKON U HIDKHEH
4acTU KOHYyCa, M;
0. — YrOJl MEK]ly CTEHKaMHU.
[TonHbIi 00BEM cMecuTeNs
w2t (17)
60
rae U — Bpems nmpeObIBaHMs BOJBI B cMecuTene 1,5-2 MuH.
O6bem BepxHel yactu cmecutelnss Wg 1 BICOTa BEPXHEH YacTH:

Wy =W —W,, ; (18)
W
h =&
o= (19)

OO011as BeICOTAa CMECUTEIS
H=h;+h,+h.,, (20)

rae Ne; — CTPOMTEIIBHBIN 3amac, M, MpuHUMaeMbIi paBHBIM 0,3+0,5 M.
HuameTtp oTBepcTuii B cOopHOM ken00e npunumaercs ot 20 10 50 M.

IHpumep: paccunuTaTh BUXPEBOW CMECUTENb U CTAHIIUM MPOU3BOAUTEIIb-
— 3 N
HOCTBIO Q=955 M”/u (cMecuTenb KPYyIJibli B IJIAHE).
|. Ilnomans BepxHel YacTh CMECUTENS

4775 4514
F, = —— =451, = |~ =24m
5~ 7108 M Ao =\ 314 M

2. Ilmomane HUKHEW YaCTU CMECUTENS

2 2
F, - z-d _ 314-0,4 — 01342,
4 4
d,, = 400mm.
3.BricoTa HM31IEH, KOHMYECKOM YaCTH CMECUTEIIS

hK — (L_df]jctgz = (Mj . 2,75 = 2,75M.
2 2 2

4. O0beM HMKHEH YacTu
Wy = tnni(romrd) = - 3,14+ 2,75(1,2% +1,2-02+0,2% ) = 495,
5.00beM cMecHTeNs
_47715-2
60

W 16.1°.
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6. O0beM BepXHEN 4YaCTH CMECUTEIIS
W, =16 — 4,95 =11,05°.
7. BpicoTa BepXHEH HWIMHAPUYECKON 4acTH
hy = 1105 _ 2,45m.

8.0011as1 BEICOTa CMECUTEIIS
H=2,45+2,75+0,5=5,7 m.
9.1Lnomaas ceyenus cOOPHOTO xKenoda
Qx 238,8
Fp=—% =

= = =0.11n%,
V, 3600-0,6

_ Qe _ATTS _pag8,97s
2 2
10. [Imomaaer oTBepcTUil B COOPHOM Kesnode

Q. _ 4775 = 0,132

rie Qx

F = = =
°% v, 3600-1
11. Yucno orBepcTuii

By 013
More = % = 0,00196
. 2
= 3140057 _ 400196 M2, d,,=50 Mm.

= 66 1T,

_ T dory
rae fOTB - 4

5.3. Ileperopoauarblii cMeCHTEb

IIpuMeHsIeTCs Ha CTAHIMAX MPOM3BOINTEILHOCTHI0 Goree 300000 M°/cyT.

BrIonHSIOT B BUE KaHAJIOB C MEPETOpPOIKaMH, 00€CTICUNBAIOIIMMHI TOPH-
30HTAJILHOE WJIM BEPTUKAIBLHOE IBMKEHHE BOIBI ¢ moBoporamu Ha 180°. Ymcio
MIOBOPOTOB MPUHHUMAETCS paBHBIM 5-10. Bpems mpeObIBaHUsS BOABI B CMECHUTEIIES
1,5-2 muH. Bricota cMecutens H ompenensercs ¢ y4eToM YMEHBIIAIOMIEHCS CKO-
POCTH ABMXKEHUSI BOJABI B Kopuaopax Vi ot 0,5 1o 0,7 m/c:

Q
rae B — mumpuna kopuaopa npuHUMaeTcs paBHou He meHee 0,7 M.
[TonHbIi 00BEM cMecUTENS
w=e!
60

(22).

[Inomans cmecurens B IUIaHE
sW
H
(23).

[IoTepu Hamopa B CMeCHUTEIE
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h=¢-o (24),

rne & — xkodhHUIMEHT COMPOTUBIICHUS, TPUHUMAEMBII paBHBIM 2,9;
S — 9nciI0 MOBOPOTOB.

Ilpumep: paccunuTaTh MEPErOPOAYATHII CMECUTENb NI CTAaHUIHUU IPOU3BO-
nurenpHocThio 300000 M3/cyT, Q.= 12500Mm°/4.

[Tonnbiil 00BeM cMecuTens (2 KaMephl)
12500 -2

W =" = = 416,60°
60
BricoTa ogHOM Kamephl
12500
= =9, M.
2-0,7-3600-0,7
[Lnomaae cmecuTens
=25 _ 1192
3,5
[lIupuna cmecurenss B=0,7-10=7m.
JlinHa cMecuTeNs
119
L= T =17 m.
ITorepu Hanopa B cMecUTEIIE
0,72
h=29- -10 = 0,73 Mm.BOx.CT.
29,81

6. KAMEPBI XJIOIIBEOBPA3OBAHUSA

Kameps! xmonbeo0pa3zoBanus MpeHa3HAYCHBI 1JI CO3aHus pallMOHAIBHBIX
YCJIOBUM 3aBEPIICHHUS BTOPOM CTaIWU IpoIecca KOaryJsIuu — XJIONbeoOpas3oBa-
HUS. DTOMY TPOIECCY CIIOCOOCTBYET IUIABHOE MEPEMEIIMBAHUE IMOTOKA BOJBI B
o0BeMe COOPYIKEHHUSI.

[lo npuHIMIy OEWCTBUS KaMepbl XJIOMbEOOpPa30BaHUS AENATCS Ha TUIApPaB-
JuvecKkue U MexaHudeckue ((hmoxynsatops). M3 xkamep THIpaBIWYECKOTO THUIIA B
MPAKTHUKE BOJOMOATOTOBKH OTIAIOT MPEANOUYTCHUE BOJOBOPOTHBIM, TIEpEeropoava-
TBIM, BUXPEBBIM, CO CJIOEM B3BEIIEHHOI'O Ocajika. Bce Tumbl kamep, 3a HCKIOUe-
HUEM TIEPEropoaYaThiX, BCTPAUBAIOT B OTCTOMHUKU. JIJIs1 TOTyYeHHs] JOCTATOUYHO
KPYITHBIX XJIOMbEB HEOOXOIMMO, YTOOBI BOJIa B HUX HaxoAwiach oT 6 10 30 MuH
npu 00eCreYeHU U MTOCTOSHHOTO MJIABHOTO TIEPEMEITUBAHUS TTIOTOKA BOJIBI.

KoHcTpyKIusi KaMepbl XJIOMbEOOpa30BaHMS BBIOMpPACTCS HMCXOAS M3 Kaue-
CTBA MCXOJIHOM BOJIBI M THIIA OTCTOMHHMKA.

6.1. BoroBopoTHasi kamepa

DTOT THII KaMepbl XJIOMbe0oOpa30BaHUS COBMEIIACTCS TOJBKO C BEPTHKAJIb-
HbIMU OTCTOMHHUKAMHU M PACIoJiaraeTcsl B €ro EeHTPaJIbHOM YacTu (pacueT BOJIOBO-
POTHOM KaMmepbl, KaK MPaBUiiO, MPOU3BOAUTCS OJHOBPEMEHHO C PACUETOM BEpPTH-
KaJbHOT'O OTCTOMHUKA).
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Bona nopgaercst B BEpXHIOI 4acTh KaMephl Yepe3 COIlUia, pa3MElIEHHbIE B
LEHTpEe B BUJE HenoABMxKHOro Cernepona koJieca. BoIxoa BOJIbI U3 COMEIN CO CKO-
pPOCTBIO 2-3 M/C MpUJAET €il BpallaTeJbHOE JBHXKEHUE C OJJHOBPEMEHHBIM JIBHKE-
HUEM CBEpXy BHM3. B HIDKHEH 4acTH KaMmepbl, [JIs TallleHUs BpalaTeJIbHOTO
JIBIDKCHUSI BOJIbI, yCTaHABIIMBAETCA KpecTooOpas3Has JepeBsIHHAs TEpPEeropojka
BbicoTOM 0,8-1,0 M ¢ siuelikamu pazmepom 0,5 x 0,5 m.

Bpemst mpeObiBanus B Kamepe npuHuMaercs 15-20 MuH.

Pacuer kamepsl 3aKkirodaeTcss B ONPEAECICHUN €€ T'e€OMETPUUYECKUX pa3Me-
pOB, IMaMeTpa MOJIBOJSIIETr0 TpyOonpoBoaa, Cernepona Kojieca v Comnen.

Pacxon Ha ogny Kamepy

Qoo =2 (25)
N
rie Q — oOuuid pacyeTHBIM pacxoj Ha BCE COOPYKEHUS, MS/‘{; N — 4gucio ka-
Mep, MPUHUMAEMOE PaBHBIM KOJIMYECTBY BEPTHKAIbHBIX OTCTOMHHUKOB, IIIT.
[To pacxomy m BpeMeHHM NpeObIBaHHMS BOABI B KaMepe HAXOIUM OO0BeM
KaMephbI
_ Oxxo -1
Wier 60’ (26)
rie t— Bpems npeObIBaHMS BOIBI B KAMEPE, MHH.
BricoTra xamepsl Ha3HavyaeTCs paBHOM, Kak mpapmio, 0,9 oT BBEICOTHI 30HBI
OCKJEHUSI BEPTUKAIBHOTO OTCTOMHHMKA. 3HAsl BBICOTY KaMephl, MOXHO pPacCUH-

TaTh €€ IIoIaab
— WKXO

KXO —
H

F : (27)
KXO

B nane BepTUKaNbHBINA OTCTOMHUK MOXET OBITh YCTPOEH KaK KBaJpaTHBIM,
TaK ¥ KPYIJBIM, CII€IOBAaTEIbHO, KOH(MUTypalus BOJOBOPOTHOW KaMephbl TaKKe
MOKET OBITh INOO KBAJPATHOMU, TUO0 KPYTIIOM.

[Ipu kBaapaTHOM B ILUIAHE KaMEPbl HAXOAUM €€ CTOPOHY

B =Fxo: (28)
a prrnoﬁ B IINTAHC HAXOJIHUM €€ TUaMCTP
4-F
’ZZ — KXO (29)
T

JuameTp noasojsiiero TpyoonpoBojia B kamepy u coruia CerunepoBa KoJjieca
HaXOJAT MO PacXoJy M CKOPOCTH B HUX, UCIOJIb3Ysl YPABHEHHE HEPA3PHIBHOCTU
MOTOKA WJIM TaOJHUIIBI THAPABIMYECKOTO pacyeTa HAOPHBIX TpyOompoBoioB D.A.
[IIeBenena.

6.2. Kamepa KopHIOpPHOT0 THIIA
Kamepa xnomnbeoOpa3oBaHusi KOPUAOPHOTO THUTIA TIPEACTABISIET COOOM Tpsi-
MOYTOJIBHBIN JKETIE300€TOHHBIN pe3epByap C MEeperopoaKaMu, 00pa3yrIMMH KO-
puaopsl KUpUHOW He MeHee 0,7 M, yepe3 KOTOpPbIE IOCIENOBATENBHO MPOXOINAT

BoJia co ckopocThio 0,2-0,3 M/c B Hauasie kamepsl U 0,05-0,1 M/c B koHIIE ee (CKo-
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pPOCTh M3MEHSIETCS 3a CYET YBEJIWYCHHUS IIUPHHBI KOPHIOPOB). BhicoTa kKamepsl
npuHumaercs 2,0-3,0 m.

[TpoomkuTenbHOCTh NPeObIBaHUs BOABI B Kamepe npuHumaercs 20 MuH
JUTSI MyTHBIX BoJ ¥ 30 MUH IS IBETHBIX C HU3KOW Temreparypoi. Bpems nmpeOsi-
BaHHS B KaMEpPEe MOXKET U3MCHATHCS BKIIOUEHUEM M BBIKIIFOUCHUEM M3 pabOTHI OT-
JENBHBIX KOPUIOPOB.

VY nanenuro ocajka ¢ gHa Kamepsl criocoocTByet ykioH aHa 0,02-0,03.

Pacuer xamephbl BBIMOTHSAETCS B CIAEAYIOIIEM MOPSIKE:

- PacCUMTBIBAETCS pacXo/l BOAbI HAa OJIHY KaMmepy 1o (popmyie (25);

- paccumuThIBaeTCs 00BeM KaMmepsl o hopmyre (26);

- OIIPCACILACTCA IIOIIaAb KaMCPEI B IIJIAHC

FKXO = W:IXO ) (30)

rac H — BrIcOTa KaMCpBbI, M;
- OIIpCACIACTCS MIUPHUHA KOPUIOPOB B HAYAJIC 1 KOHIIC KaMCPHI 110 OO0ITY-
CTUMBIM CKOPOCTAM
BK = q 1
3600-V -H,,

rie V — HOpMaTHUBHAs CKOPOCTh JBIJKCHHMS B Hadale U B KOHIIE KaMephbl
(0,2-0,3 m/c; 0,05-0,1 m/c); He, — cpeansist BbICOTa KaMephl, TPUHUMAaeMasi paBHOM
2,5 m.

(31)

OO6mias mMpuHa BCEX KOPUIOPOB JIOJIAKHA COOTBETCTBOBAThH IIUPUHE TPYII-
bl IPUMBIKAIONIUX TOPU3OHTAIBHBIX OTCTOUHUKOB (Bp orcr.) MPUHUMAS CPEAHIOIO
TOJIIIHUHY KEJIe300€TOHHBIX CTEHOK MeXy Kopuaopamu 0,15 M, HaxoauTcs HE0O-
XOJAMMOE€ YHUCIIO KOPUJIOPOB

B
n= 2p.omcm. ’ (32)
B _+0,15

cp.K.
rae B, — cpenHsas mupuHa Kopuaopa (CyMMa MakCUMajibHOM M MHUHUMAaJIbHON
LIMPUHBI, IEJICHHAS Ha /1Ba), M.

JlnuHa kamepsl

L — I:KXO

ep.omcm.
TpyOonpoBoAbl pAaCCUUTHIBAIOTCS IO HOPMATUBHBIM CKOPOCTSIM M Pacxoay B
HUX, UCMOJb3Yys YpaBHEHHE HEPA3pPhIBHOCTH MOTOKA WJIM TAOJUIBI THIpaBIHye-
CKOT'0 pacuera HanopHsIx TpyoornpoBoaoB @.A. [1lesenesa.

6.3. Kamepa x;1onbeo0pa3oBaHus CO CJI0€M B3BEIIIEHHOT0 0CAIKA

JlaHHBIN BUJ KaMmep XJIOMbeoOpa3oBaHMsI, KaK MPaBUIIO, pa3MELIAIOT HEMo-
CPEACTBEHHO B Ha4yaJle OTCTOMHUKA. /[HO KaMepbl BBINOJIHIETCS NUPAMUIAIbHBIM,
a B OCHOBAHUM IIEPEBEPHYTHIX IUPAMHUJI Pa3MELIAIOT BOAOPACIPEACIUTEIbHBIE
TpYOBI, ciTy>Kalue JJisl paBHOMEPHOT'O paclpeieeHUsl BOABI M0 TUIONIaJAH KaMepBhl.
B BomopacnpenenuTenbHbIX TpyOax BBINOJHAIOT OTBEpPCTHS Moja yrioM 45° k
HIKHEN oOpasyromeil. CkopocTh ABMkeHUs: B TpyOax npunumaercs 0,5-0,6 m/c,

23



wiomaas orBepcTrii cocrapuser 30-40 % mmomaay monepeyHoro CeUeHus: CaMmux
TpyO.

BonopacnpeaenurenbHbie TpyObl pacronaraioT TakuM o0pa3oMm, 4ToObl pac-
CTOSIHHE MEX]Ty HUIMHU COCTaBIISIO 2 M, @ OT CTE€H KaMepbl — 1 M.

OO0beM KaMmepbl ONpeNeseTcsl 10 BpeMEeHH NMpeObIBaHUs BOJbI B HEW HE Me-
Hee 20 MuH. [onjaas kamepsl onpeaesercs o CKOPOCTH BOCXOISAIIETO MOTOKA,
paBHoii 0,65-1,6 mMm/c 1t Boa cpenneit mytHocTd U 0,08-2,2 MM/c — 111 MyTHBIX
BOJ, IIpU KOTOpOH oOpa3yercs M MOJACPKHUBACTCS BO B3BEIIEHHOM COCTOSHUU
CJION OocajaKa.

OTBOA BOJIBI U3 KaMepbl MPOU3BOJIUTCS YEPE3 3aTOIUICHHYIO CTEHKY.

Pacuer kamepsbl BBIOJIHAETCS B CAEAYIOIIEM MOPSIKE:

- OIpeessieTcs IJI0Ma b KaMephl B IUIAHE

Q.
F — cym
2.Fao 3600-24-V (33)

rae V. — CKOpOCTh BOCXOSIIEr0 NOTOKA, M/C;
- ompenenseTcs Ionaab OJAHOW KaMephbl MPU YCIOBUH, YTO YUCIO KaMmep
MPUHUMAETCS PABHBIM I10 YHCITY TOPU3OHTAIBHBIX OTCTOMHUKOB

F _ Z l:KXO (34)

KXO — N )
rac N — YUCJIO TOPU3OHTAJIBHBIX 0TCTOI>’IHI/IKOB, IIT.,
- paCCUHUTBIBACTCA JJIMHA KaMCPbI
L Foo
B

K

, (35)

rae By — mumpuHa kamepsl, M, IPUHUMAEMas paBHOM IMPUHE OTCTOMHUKA;
- PacCUUTHIBAETCS BBICOTA KAMEPBI

Hyxo = h3.0. + hH + hc.s'.a (36)
rae N, , — BeIcOTa 30HBI OcaxkaeHUs; N, — mMoTepu Hamopa B Kamepe, NPUHUMAE-
mbie paBHbIMU 0,1 M.Box.CT.; h. , — BBICOTa CTPOMTEIHLHOIO 3amaca, M, IPUHUMAa-
emas paBsoii 0,3-0,4 M;

- IPOBEPSIETCS BpeMsi PeObIBaHUSI BOJIBI B KaMepe
H

t= KXO ’ 37
60-V (37)
- OIIPCACIACTCA PaCxXod BOAbI HA KAXKIYIO KaMCpPy
1000-Q,
qKXO - 3600 N ) (38)

- pacCUYMTBIBAETCS PAacXo]l BOAbl HAa KaXIYIO0 PacHpeleIUTENbHYIO JbIpyua-
Ty10 TpyOy B Kamepe:
Orp = o (39),
n
rie N — KOJM4eCTBO AbIpUaThIX TPyO B Kamepe;
- OIIPENIEIISAETCS PACCTOSIHUE OT BEpXa BOJOCIMBHOM CTEHKH 10 YPOBHS BOJBI

_ ko
° V,-B.' (40)
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rie Vg — CKOPOCTh ABMKCHUS BOJIBI Yepe3 BoociuB, mpuanmaemas 0,05 m/c.

ITo pacxoxny (., u ckopoctu B Tpyde (V.,), mpuHEMaeMoi paBaoi 0,5 m/c,
o TabyiuIaM THAPABIMYECKOIO pacueTa HaMOPHBIX TPyOOIPOBOJIOB PACCUUTHIBA-
€TCsl CyMMapHasl TJIoIa b OTBEPCTUI B TpyOe

Gre
w=——, (41)
VTP
3amaBasich quameTpom otBepctuid (dy.s) B penenax 15-25 mm onpenensercs

momaab OJHOI'O OTBCPCTHA, A 3aTEM U YUCIIO OTBepCTI/Iﬁ
w

Rows = 7z, (42)
4
Ipumep: paccuanrtats Kamepy mpu Q.,,=34800 m*/cyT mwmu 1450 M/, myT-
HOCTh UCXOJTHOM BOJBI paBHa 700 MI/J; CKOPOCTHh BOCXOAIIETO MOTOKa V=2 MM/cC
(0,002 m/c); Bpemst mpedbIBanus t = 20 MuH.

[Tnomans (B miiane) Bcex KaMep XJI0MbeoOpa3oBaHUs

Z FKXO = Qcym = 34800 =201, 4M2,
3600-24-V  3600-24-0,002
Uucno kamep MPUHUMAETCS 10 YUCITY TOPU3OHTAIBHBIX OTCTOMHUKOB (TIPH-
HHUMAaeM YeThIpe), TOT/Ia MJI0IIA/lb OJJHON KaMephbl

Foo = # = 50,312,

[[Iupuna oTcTOMHKKA paBHA MIUpUHE KaMepsl (B, = 5,8 M), Torna nnuHa ee

50,3
L=—=87m
5.8

Bricora kamepsl
H. o =35+01+0,4=4,0m.
[IpoBepuM Bpemsi peObIBaHUS BOJIBI B KaMEpe
= H o = 40 = 33 mun.
60-V  60-0,002
Pacxon BogbI Ha KaXIyr0 Kamepy

1000- )
_1000-Q, 10001450 o

q =
O 3600-4 3600- 4
Pacnpenenenuie BoJbl B KaMepe MPOU3BOAUTCS AbIpYATHIMU TpyOamu, clie-
JOBATEJIbHO,

 Oo 1007

= =—"—=504x1/c.
Orp 0 >
[To naitmenHoMy pacxomy u ckopoctu B Tpyoe (V., =0,5 m/c) u3 Tabnwi
I . _ Y
eBeJIeBa HAXO UM CyMMAapHYIO IUIONIA/Ib OTBEPCTHi Mo popmyrie @ = v
TP

Jluametp oTBepcTHil B mpedenax 15-25 MM, HaXOAWM IJIOWAAb OJHOTO OT-
BEPCTHSL.
Bepx BOIOCIMBHOI CTEHKM pa3MeIAeTcs 0/l YPOBEHb BOJIbI HA BEIIMYUHY
_ Owxo _ 01007
® V,-B, 00558
rie Vg — CKOPOCTh ABMKEHUS BOJIBI Yepe3 Bo1oCuB, mpuaumMaercs 0,05 m/c.

=0,35m,
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6.4. BuxpeBasi kamepa XJIonbeoOpa3oBaHUs

Kamepa xsonbeoOpa3oBaHusl BBIIOIHIETCS B BUJIE KeJIe300€TOHHOTO KOHU-
YECKOro WM MUPaMHUAAIBHOTO pe3epByapa ¢ ymioM KoHnycHoctu 50-70°, o6pa-
LICHHOI'0 BEPIIMHOM BHU3, BCTPAUBAEMOM B OTCTOMHMK WJIM IPUCTPAUBAEMOMN K
HEMY.

Bona nociie cmecurenen noaeTcs B HUKHIOK 4acTh KaMEPBI CO CKOPOCTBIO
0,7-1,2 m/c. B xoHMUYECKOM YacTH CO3AAETCA BUXPEBOE JBUKEHHE BOJBI, Oylaroa-
psl KOTOPOMY IpOLIECC XJIONMbeoOpa3oBaHus 3aKaHUMBaeTcs B 2-3 pasa OwicTpee,
4eM B IPYTUX Kamepax.

Pacuer kaMephl BBIIOJIHAETCSA B CIEAYIOLIEM IOPSIKE:

- paccuuThIBaeTCsI 00beM KaMephbl

Ok -1

Wivo = ; 43
o = @3
- OIIPCACIEACTCA IIOIIaIb BCpXHCﬁ HpHMOYI‘OJIBHOﬁ YaCTHU KaMCPbI
q
FKXO = V_K ) (44)

B
rae Vg — CKOpOCTh JABW)KCHHUS BOJIBI B BEPXHEH YacTH KaMephbl, IPUHUMAaeMasl paB-
Hoit 4-5 mm/c miu 14,4-18 m/4.
Jimna kameps! (L) mMpUHMMAaeTCs paBHOW IIMPHHE TOPHU30HTAIBHOTO OT-
crorinuka (Boy):
- onpeaensercs mupuHa (B,) kaMmepsl B BepXHeH JacTu:

F
- PaCCUYUTBIBACTCA BBICOTA KOHUYECKOM YacTH
B, —d o
h =[ 2% g & 4
[ B Jea s, (46)

rae dy — mMpUHA HUKHEW 4acTH KaMepbl, YUCIICHHO paBHAs IUaMETPy MOAAroIIe-
ro TpyOonpoBoja, M; 0. — Yrojl MeXAy HaKJIOHHBIMU CTEHKaMH.

- OIIpCaACIACTCA O6T>CM KOHUYECKOM YacTH
_ (BK+dH)'hK'LK .

W = Bt (7).
- PacCUYUTHIBACTCSI 00BEM MPSIMOYTOIBHOM YacTu
WB :WKXO _WK ’ (48)
- OTIPEJIEINIAETCS BHICOTA MPSAMOYTOJILHOM YaCTH KaMephbl
W
_ s
7 L B ’ (49)
K K
- BBIYUCJISICTCA 06]]1215[ BbBICOTA KaMepBI
H KXO — hx + hn + hc.3. ) (50)

rae h., — cTpouTenbHbIN 3amac, npuHuMaeMblid paBHbIM 0,3-0,4 M;

- OTIPECIIICTCS KOJIMYECTBO KeJI000B B BEpXHEH YacTH KaMephl U3 yCIOBHS
MaKCHMAJIbBHOTO PACCTOSHHS B OCAX MEXAY HUMH 2,2 M, OKPYTJISsS MOJTY4YEHHBIN
pe3yNbTaT K OJmxKanemMy OOJIbIIeMy IEJIOMY YHUCITY
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B

n=—: 51
22 (51)
- paCCUUTBIBACTCA PACXO0d BOIbI, HpHXOI[HHIHﬁCH Ha OAUH )KGJIO6 KaMCpPhbI
q
q}K = ?K . (52).

Bogna B xeno6 moctynaer yepe3 OOKOBBIE OTBEPCTHUS TUAMETPOM OT 25 10
50 mm, obecreunBas ckopocTh (V) He 6ogee 0,1 m/c st mytHbIx Boa u 0,05 m/c
JUTS TIBETHBIX BOJ. [Ipw 3TOM ClieflyeT y4HTHIBaTh, YTO OTBEPCTHUS BBITIOIHSIIOTCS
0 IBYM CTOPOHAM >keJo0a pa3/ieiB pacxo] Ha JBa.
o = (53)
Voms ) 2 : foms
- 3aJ[aBasiCh CKOPOCTBIO JIBIDKEHHUS BOJBI B xkenode (V) He Oonee 0,1 m/c
st MyTHBIX Boa 1 0,05 M/C JJI IIBETHBIX BOJ, PACCYUTHIBACTCS TUIOMIAIb IOTIe-
PEYHOTO CeueHUs jKemoda

fe=g, (54)

K
a 3aTeM MpPUHUMAs MIUPUHY KeJl00a ONpeaenseTcs ero riiyonHa.

Ipumep: paccauTaTh BEXPEBYI0 Kamepy 0=216Mm/4 (60,0 1/c); V,, = 0,7-1,2
M/c; V= 4-5 mm/c; t= 6-12 mun.

O0beMm
gy -t 216-8 3
W, = = =29,0m” .
MO 60 60
[1momaap BEpXHEN NMPSIMOYTOJIBHON YacTh
Q¢ 216 2
Foo=—""=—"=12n",
KXO VB 18

JInuHy Kameppl IpUHUMAEM PaBHOM LIMPUHE TOPU30HTAIBHOIO OTCTOMHUKA
(Bore = 5,8 M Mex 1y cTeHKamMM).

3Has IMUPHUHY OTCTOMHMKA, MOXHO HaWTh mupuny (B,) Kamepbl B BepxHeit
YaCTHU:

h, :(chtg%:mm,
d, = 4'qVK ~ 320
72'.

O0beM KOHMYECKOM 4acTH
W = Betddhele _ (2140321658
K 2 B 2
O0beM NpsMOYTOIBHOM (BEPXHEH ) YaCcTH

W, =29,0—-11,23 =17,77 M.

= 11,23 M".
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BricoTa npsAMOyroyibHOM 4acTh KaMepbl
h, =27 =148 wm.
12,0
OO111as BbICOTa KaMephbI
Huyo =16 +1,48+ 0,4 = 3,48 m.

[Tpu B=5,8 M kommuecTBO XeI000B

n= 58 = 3orcenooda.
2,2
B aroit ciiydae pacxon Ha kenoo
216
dp =0 20 g5,

[TocTynnenue BoabI B Kejao0a MperycMaTpUBAETCsl yepe3 OOKOBBIE OTBEP-
crust d=30mm  (f=0,0007m%). Yncino oTBepcTHil Ha KaXIOH CTOPOHE xkenoda mpu
72
ckopoctu Bxoaa Bojasl 0,1 m/c, Oyner —————— =144 oms.
P A A A 0,1-2-0,0007
[TonepeuHoe ceueHue xenoda rmpu ckopoctu B Hem 0,1 m/c:
G T2 y

f - =Y,
v, 3600-0,1

X

[Tpunumas mmpuny xenoda 0,4 M, noxyyaem riryouHy ero % =0,5m.

6.5. Mexanuveckue kamepsbl (GJIOKYJIATOPHI)

B stux kamepax xmombeoOpa3oBaHMs MEpEeMENTUBAHUE BOJABI OCYIIECTBIIS-
€TCsl JIOMACTHBIMU WJIM TPOIEJUIEPHBIMU MemagkamMu. OCu MeIlajoK yCTaHaBIIU-
BalOTCS BEPTUKAIBLHO WM TOPU30HTAIBHO, MMPUYEM MEIIaIKa MOXXET UMETh OJIHY
WM HECKOJIbKO JomacTeil. MIoKyIAaTOphl PACCUUTHIBAIOT HA MPEOBIBAHHE B HUX
BoJibI B TeueHue 30-60 muH, ABMKYyIIekcs co ckopocThio 0,2-0,5 M/c.

Pacuer kamephbl BBIOIHAETCS B CIAEAYIOIIEM MOPSAKE:

- paccuuThIBaeTCs 00MMii 00heM Kamep 1o Gopmyiie (43);

- UCXO/I M3 KOJIMYECTBA TOPU3OHTAIBHBIX OTCTOMHUKOB, PACCUYNTHIBACT-
cs1 00bEM OJIHOM KaMephl
Wy
n

omcm

1 :
W, = : (55)
- IPUHUMAEM IIUPUHY KaXKJIOW KaMepbl, pABHYIO IIUPHUHE OTCTOMHHMKA WU
CEeKLMU OTCTOMHUKOB;
- OIIpeaenseTcs JJIMHA KaMephl

W, 56
L>p.Z-H A
B u BH (56)

rae f — sMnupuyeckuid KodGPUIuUeHT, npuHuMaercst paBubiM 1-1,5; Z — xonuue-
cTBO Memranok (00bryHO Z=2-4); H — riyOuHa kamepbl, IpuHUMaeMas paBHOU
rIIyOMHE OTCTOMHUKA, M;
- PacCUMUTHIBAETCS CPEIHSASI TOPU3OHTAIbHAS CKOPOCTh MPOX0Ja BOJIbI YEPE3
Kamepy:
~1000-L
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Ilpumep: paccuuTaTh JIONACTHYK KaMepy XJOMbeOOpa3OBaHMS [JIsl CTaH-
un ¢ Q = 40000 m/cyt (1667 M*/1).
OO6muit 06beM Kamep ((riokymnsTopa)
W, = Q-t_1667-30
60
rae  t— Bpems npeObIBaHMS BOJbI, IPUHATOE PaBHBIM 30 MUH.
[TpyHMMaeM KaMepbl Ha YEThIPEe OTCTOMHMKA, TOTAa 00BEM OJJTHON KaMephl

e B

=8331°,

K

[IIupuHa KaMepsl MPUHUMAETCA PABHOM IIMPUHE TOPU30HTAIBHOTO OTCTOW-
HHUKa — 5,8 M.

JlmuHa kamepsl nipu rayoune (H) paBrHas 3,6 M

L>152-36=110mu L=—0 —9 061y,
5,8-3,6

[TpuHuMaeM A JanbHelero pacyera 0oJiplliee 3Ha4€HUE JJIMHbBI KaMephbl
— 11,0 m.

Cpennsisi pacueTHas TOPHU3OHTANIbHAsA CKOPOCTh NPOXOJa BOABI 4Yepe3
KaMephbl:

~1000-L 1000-11,0

= ~6mm/ c.
60-t 60-30

7. OTCTOMHUKHU
7.1. BepTukajibHble OTCTOMHUKH

BeprukanbHble OTCTOWHHUKH BXOJIAT B CXEMY PEArcHTHONH OYHCTKH BOJIBI
IIPU  MPOU3BOIUTEIBHOCTH BOJOOYUCTHOW CTaHIMU, HE mpesbimaroneii 5000
Mg/cyT ¥ MYTHOCTb UCXOHOM BOJIBI HE Oostee 1500 mr/m.
[Tnomanas KMBOTO CEYECHHS] BEPTHKAJIHLHOTO OTCTOMHWKA BKIIOYAET B ceOs
TUIOMIAN BUXPEBOU KaMephl XJIOMbeoOpa30BaHUS U TIJIOIIA b 30HBI OCAXKICHUS
Fonen = Frxo + Fs0.- (58)
[Tnomaas BOIOBOPOTHOM KaMephl XJIOMbeoOpa30BaHMs U UHBIC €€ TapaMeT-
PBI OTIPEICIISIFOTCS 10 paHee MPEICTaBICHHBIM B COOTBETCTBYIOIIEM paszene Ghop-
MYyJIaM.
PacueTHas muomnanb 30HBI OCAXKICHUS JOKHA COOTBETCTBOBATH HAMOOIb-
niemMy 3Ha4eHHIO:
_ ﬁ Oy
T 3,6-V, N
r7e Oy — PacueTHBIH Pacxom, M /a; Vp — pacueTHasi CKOPOCTb BOCXOJAIIETO IOTO-
Ka, MM/C, mpuHUMaeTcs 1o Tabi. 18 ¢ yuerom 11.6.56 [3]; N — konnuecTBO padoumx
OTCTOWHUKOB, IIT; B — KOA(PPUIIMEHT, YIUTHIBAIOIINN 00bEMHOE HCIIOIb30BAHHE
OTCTOMHMKA, BEJIMUUHA KOTOpOro npunumaercs 1,3-1,5 (HuxHUM npenen npu ot-
HOIIICHUH JTHaMeTpa K BbIcoTe - 1,5).

(59)
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[Ipu KoIM4YecTBE OTCTOMHUKOB MEHEE IIECTU CIEAYET MPUHUMATh OJUH pe-
3epBHBIi (11.6.63 [3]).

[1nomanb 30HBI OCaXACHUS BEIYUCIAIOT 110 dopmytie (59) s 1Byx nepuo-
JIOB:

— MUHUMAaJIbHON MYTHOCTH TP MUHUMAJIBHOM 3UMHEM PAacXo/le BOJIbI;

— HauOOJIbIIeH MYTHOCTH MPU HAUOOJIBIIIEM PACXOJE BOJIbI, COOTBETCTBYIO-
[IEM 3TOMY TEPUOSTY.

BricoTa 30HBI OCcaxaeHUs] OTCTOMHHUKA MPUHUMAETCS B 3aBUCMOCTU OT BbI-
COTHOM cXxeMbl cTaHluu (00bdHO 3-5 M). OTHOIIEHHE AMAMETpPa BEPTUKAIHHOTO
OTCTOMHHMKA K BBICOTE 30HBI OCAXKJICHHS JOJDKHO HAXOAUTHCS B npenenax 1-1,5.

30Ha HAKOIUJICHWS M YIUIOTHEHHUS OCajJlka YCTPaWBaeTCAd C HAKJIOHHBIMHU
CTEHKaMHU, ¢ yriaom Mexay Humu 70-80°.

COpoc ocaika Npou3BOAUTCS 0€3 BBIKJIIOUEHUSI OTCTOMHUKOB MO THAPOCTA-
TUYECKUM HAlopOM M 3a CUET HaKJIOHA CTEHOK OTCTOMHUKA B IUIMHIPUYECKON
(mupamuganbHoi) yactu. COOp OCBETIIEHHOM BOJIbI B BEPTUKAIBHBIX OTCTOMHHUKAX
cleayeT mpeaycMaTpuBaTh nepudepuHbIMU U paIHaIbHBIMU KeJT00aMu ¢ OTBEp-
CTUSIMH WJIH TPEYTOJbHBIMU BBIPE3AMU.

Ceuenne xeao000B CieAyeT pPacCUUTHIBATh Ha CKOPOCTh JBUKEHUS BOJIbI

0,5-0,6 m/c.

Ilpumep: paccuuTaTtb BEPTUKAIBHBIA OTCTOWHUK C PACUETHOU MPOU3BOJU-
TeapHOCThI0 104 MS/‘-I KOHIICHTpAILMs B3BEIICHHBIX BEIIECTB B HMCXOJIHOM BOJE,
MOCTYTAIONMICH Ha OTCTOMHUK: B JETHUU MepHOI C,max= 377 MI/N, B 3UMHUH TIe-
puoa C, . = 50 Mr/m; K03 PUIIMEHT CHIKEHUS pacxoa B 3UMHUM niepuo/ - 0,75;
koddumment B — 1,5.

[1nomanb 30HbI OCAKIECHHUS OTCTOMHUKA ONPEAENSAETCS IS ABYX NEPUOJIOB:

—neTHud  nepuon npu V, paBHoit 0,5 MM/C, 4TO COOTBETCTBYET 3HAUCHUIO
KOHLEHTpAlUu B3BEIIEHHBIX BEHIECTB C,max= 377 MI/i1, a ¢ yuetoM 00pabOTKU
Bo 16! (hiokymssaToM ITAA V, =1,3-0,5-1=0,65mm/ c.

F,, =15-104/3,6-0,65-1=66,61;

— 3uMHMN Tiepuoa npu Vp paBroit 0,45 MM/C, 9TO COOTBETCTBYET 3HAUCHHIO
KOHIICHTPAIIUU B3BEMIEHHBIX BemecTB C, = 50 Mr/i ¢ yueroM 00pabOTKH BOJBI

dnokymstarom ITAA V, =13-0,45=0,585mum/ c.
04

E,=15075 ——— = 5556 M

3,6:0,585'1
HpI/IHI/IMaeM AJIL pacdcTa 1miomajib 30HbI OCAXKICHUA, HCO6XOI[I/IMYIO B JICT-

Hui Tepron — 66,6 M.
[Tnomaaps BOAOBOPOTHOM KaMephl XJI0Mbe0Opa3oBaHUS
Fuxo =104-15/60-35-1=7,43m°.
[1momaap )KMBOTO CEYEHUSI BEPTUKAIIBHOTO OTCTOMHUKA
=66,6+7,43=74,031".

omcm

/ me 474,03
pameTp orcroitamka: A = = [———— =
I p - A= 314
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OOBbeM 30HBI OCAXKACHHUS PACCUUTHIBACTCS MO BPEeMEHH OOpPaOOTKH BOBI,
IIPUHAMAEMOU paBHOM 2,5 4
3
W,, =q-t=104-2,5=260m".
BricoTa 30HBI OCaXKIEHUS
260

H,, =——+0,3=381m
74,03

30Ha HAKOIUJICHUS OCaJIKa yCTPAuBaeTCsl C HAKIIOHHBIMU CTEHKaMH C YTJIOM
80° Mexxny HUMH. B HIWKHEH dacTu K HEW MpUMBIKaeT COPOCHOM TpyOONpOBOI U
JIMaMeTp 3TON YacTU MPUHUMAETCS KOHCTPYKTUBHO 0,4 M.

BricoTa 30HBI HAKOILJIEHUS OCAJIKa!

00
Hyy, =(ﬂ—0,4)/2-tg87=(9,7—O,4)/2-tg40° _ 5,54
OO011as BEICOTA OTCTOMHUKA:
H,=H,, +H,, + h., =3,81+554+0,5=9,85wm.
Bce ocranbHbIe 2JIEMEHTBI BEPTHUKAILHOTO OTCTOMHUKA — COOpHBIC el00a,
JaMeTp TPyOOIIPOBOJIOB OMPEACIISIOTCS TaK )K€, KaK JJI aHAJIOTHYHBIX COOpYKe-
HUU.

7.2. 'opu3oHTAJIbHBbIE OTCTOMHUKH

[TpuMeHSI0TCSI, €CITM TPOU3BOAUTEILHOCTh BOJIOOYNCTHOM CTAaHIIUU — OoJee
30000 (35000) m%/cyr.

['opu30oHTaNBHBIC OTCTOMHUKH CIIEIYyET MPOCKTUPOBATh C PacCpPeAOTOUYCH-
HBIM cOOPOM BOJIBI, PaCUET OTCTOMHUKOB CJEAYET MPOU3BOAMTH IS IBYX TEPHO-
JIOB corjacHo 1m.6.63 [3]:

- MUHUMAQJIBHOW MYTHOCTH NPU MUHUMAJILHOM 3UMHEM PacXo0/]ie BOJIbI;

- HanOOMbIIIeH MYTHOCTH TIPH HAHOOJBIIEM PACX0Jie BOJbI, COOTBETCTBYIO-
IEM 3TOMY TIEPUOSTY.

Pacuetnas muiomanpe 30HBI OCaXIEHHUS, ompejeneHHas mo (opmyne [3],
JOJDKHA COOTBETCTBOBATH HAMOOIBIIIEMY 3HAUYCHUIO:

F — %, 9
I'.0. 3’ 6 . Uo 1

re (] — pacueTHbIN pacxoj BOIbI, M/, pUHUMAaEeMbIi cornacHo 1.6.63 [3]; U, —
CKOPOCTH BBINAQJICHUS B3BECH, MM/C, MpuHUMaeMas 1o 1abi. 18 [3]; o, — Koaddu-
[IUEHT 00BEMHOTO UCIOJIb30BAHUSI OTCTOMHUKOB, IPUHUMAEMbIN paBHBIM 1,3.

[Ipyn ycTaHOBKE B 30HE OCAXKJECHUS TOHKOCIOWHBIX OJIOKOB IUIONIA[b OT-
CTOWHHKA CJICTYET ONPEICIIATh:

(60)

9
Fro.= , (61)
qy0
rae Qy, — yJAeidbHas Harpy3ka, OTHECEHHas K IUIOIIaJM 3€pKaja BOJbl, 3aHATON
0JI0KaMH, TPUHUMAETCSI.
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JUTMHY OJTHOTO OTCTOWHUKA OpenessitoT 1o hopmyie [3]:
H. -V
— CP CP
BT
0

rie Hep — cpeliHss BbICOTA 30HBI OCaXICHHS, TpUHUMaeMas paBHOU 3-3,5 M B 3a-
BHCHMOCTH OT BBICOTHOM CXEMBI CTaHIUU; Vcp — pacueTHas CKOPOCTh TOPU30H-
TaJLHOTO JIBMKEHUSI BOJbI B HaUajie OTCTOMHUKA, PUHUMaeMas paBHo# 6-8, 7-10,
9-12 MM/C COOTBETCTBEHHO ISl BOJ MAJIOMYTHBIX, CPETHEH MyTHOCTH U MyTHBIX.

[IIupuHa OTCTOMHMKA TMPUHUMAETCS KpaTHOW cTpouTenbHOU ceTke — 3,0;
6,0 M.

KonnuecTBO OTCTOMHUKOB

(62)

. Fr.o.
=5 (63)

L
IIpyr 3TOM HOJKHO BBIIOIHATHCS YCIIOBUE: ﬁ:10—25. Ecnu mosyuenHoe

pPacyeTOM YHCJIO OTCTOMHUKOB MEHBIIIE IECTH, TPUHUMAETCSI OJUH PE3EPBHBIN.

Jlns paccpenoTodeHHOTo cOopa BOJBI CIEAYET MPeyCMaTpuBaTh CUCTEMY
TOPU3OHTANIBHO PACTIONOKEHHBIX AbIPYATHIX TPYO WIIM KeT0OOB C 3aTOIMJIECHHBIMU
OTBEPCTHUSIMH WJIM TPEYTOJBHBIMU BojlocMBaMH. JKeno0a u TpyObl yCTpanBarT Ha
1/3 — 2/3 nnuHBI OTCTOMHMKA, CYUTAS OT 33 HEH TOPIIEBON CTCHKH.

OOBeM 30HBI HAKOTUICHHS OocajiKa onpeaesiercs u3 ¢popmyisl [3]:

Woc.q _ Q'(CB _MOCB)'TP ’
N-o
re (] — 4acoBOM pacxof, M /a; Cg — KOHIIEHTpAIIUsl B3BEIICHHBIX BEIIECTB B BOJE,
F/M3, MOCTYNAKIIEN B OTCTOMHUK; Myc; — MYTHOCTb BOJbI, BBIXOASIIEN U3 OTCTOM-
HHKa, F/M3, NpUHUMAIOT OT 8 10 15 r/M?’; Tp — mepuos pabOThI OTCTOMHHKA
Mexay uncTkamu (He meHee 12 9. 11.6.69 [3]); 0 — cpeansis Mo BBICOTE 0CaI0YHON
YacTH KOHIICHTpAalUsS TBEpJou (a3bl ocajaka, mMpuHUMaeMas Mo JaHHbIM Tabi. 19,
r/m [3].
Pacxon BoabI py YKCTKE TOPU3OHTAIIBHOTO OTCTOMHUKA
P = Ky - Wocu 65
ro =gt (65)

rae Kp — koadduiuent pazdbasinenus ocajaka, IpuHUMAaeMblil 1,5 — npu ruapaBiu-
YEeCKOM YAAJICHHH 0cajika; 1,2 — Mpu MEXaHUYECKOM YJIaJI€HUU Ocajka; 2-3 — npu
HarOpPHOM CMBIBE OCaJKA.

Ocagok M3 OTCTOMHMKA MOYKET YIAJAThCS THAPABIMYECKHM METOJIOM 3a
CYET T'MIPOCTATUYECKOIO JABJICHHS BOJBI B OTCTOMHUKE WMJIM HAIIOPHOW CHCTEMOI
CMbIBa OCaJKa.

(64)

7.2.1. 'mapaBaruecKul METOJ yAaJICHHUS OcaJKa

JIJIsT OTCTOMHUKOB C THAPABIMYCCKHM CITOCOOOM YIAJICHHUS OCaJKa CIICAYyeT
pelycCMaTpuBaTh COOPHYIO CHUCTEMY W3 NMepPOPUPOBAHHBIX TPYO WM KAHAJIOB,
oOecreunBaroIIyio ynaneHue ocaaka B npeaenax 50-60 %. Pacxonx Boxbl, yaaneH-
HOI Yepe3 cOOpHBIC JAbIPYAThIC TPYOBI MJIM KaHAII CHCTEMBI YIaJICHUS 0CaIKa
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— KP 'Woc.q.
t
rae t — IpoJAOJKUTENBHOCTD YIAJICHUS 0cajika, MUH, TpuHumaercs 20-40 MuH.
JIHO OTCTOWHUKOB MEXIy KaHaJIaMH WM TpyOamMu cOOpPHOM CHCTEMBI Oca/l-
Ka MPUHUMAETCS TOPU3OHTAIBHBIM WM MPU3MATUYECKUM C YIJIOM HaKIJIOHA Ipa-
Hel 45°. PaccTosiHue MeXIy OCSMH KaHAJIOB WA TPYO ClielyeT MpUHUMATh He 00-
nee 3 M Ipy OPU3MATHYECKOM JHULIE U 2 M IIPU TOPU30HTAIIBHOM.
CKopoCTh IBUKEHHUS OCaJIKa B KOHIIE KaHAJIOB U TpYyO clieyeT NMpUHUMATh
He MeHee | m/c, B oTBepcTHsX - 1,5 M/c; nuaMeTp oTBepCcTUil — HE MEHee 25 MM,
pacCTOsIHUE MEXITY OCSIMH OTBepcTHi — B ripenesax 300-500 mm.
OTHollIeHHe CYMMAapHOH IUIOIIAM OTBEPCTUH K IUIOIIAIA CEUCHUS KaHAJIOB
uin Tpyo B KoHue (kKoadduimeHT nepdopanuu) HAIJISKUT MPUHUMATH PABHBIM
0,7 mpu ctenenn ynanenus ocajaka 50 % wu 0,5 — npu 60 %.

qOC ’ (66)

7.2.2. HanopHas cucteMa yJajieHus ocaaka

HamnopHble KOJUIEKTOPHI JUIsl CMBIBA OCaJKa CIEAYET PUHUMATH TEJIECKOIIH-
yeckoil popmer quamerpom 100 - 400 mm. JImamerp macamok — 10-15 mm, paccTo-
sHue Mexay HuMu — 1 M. Hacaaku, oOpaieHHble K OCH OTCTOMHUKA, pacrojara-
I0TCS Ha KOJUIEKTOpax Moj yriaom 45° K HampaBJIeHHE MPOMBIBHOIO MOTOKA, a 00-
pallleHHbIE K CTEHKaM — 1o yrioM 75°. Ocu HacagoK ¢ OJJHOW CTOPOHBI KOJIIEK-
TOpa JOJKHBI ObITh HAIpPaBJICHbI K OCH JHHMILA, & C IPYroil — K JINHUU Nepeceye-
HUS CTEH U JIHUILA OTCTOMHUKA.

Pa3mbiBaromas ckopocTb

(67)

2.
IJIe Ts — CONPOTUBJICHUE OCaJKa CABUTY, Ts—12-15 Kr/M°; p — MJIOTHOCThH BOJBI,
3
KI/M".
CpenHsiss CKOPOCTb CTPYU Ha BBIXOJI€ U3 HacajJKa

T S
Uy, =[] —5—+1], (68)
p \m-dg
rjiae Sy — JUIMHA CTPYHM NPH BBIXOJE W3 HACAAKU, MPUHUMAEM PaBHOW TUAMETPY
Hacagku; M — KOA(D(UIMEHT, XapaKTEePU3YIOIIHN COMPOTUBIIEMOCTh CTPYH
m=2,9.

JuameTp cTpyu, Ille CpeaHsisi CKOPOCTh €€ paBHAa PAa3MbIBAOLIEH CKOPOCTH
ocaJika

U
dep =dg =2 69
o =0’ (69)
[[lupuHa cTpyn O OCH OTCTOMHUKA
d
lor = sir?a ! (70)

rac o — yroJjl HakJIOHa HaCaJIKH.
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PaccrossHne Mexay HacaakamMu TPUHUMAaeM paBHBIM (WM HECKOJBKO
MEHbIIE) MHUPUHBI CTPYH MO OCH OTCTOMHUKA.
Hanop nepex nukryromei (mepBoil) Hacaakou

2
Ho=5r i, )
rae ¢ — Ko3(PUIHEHT CKOPOCTH CTPYH.
Pacxop gyepes nepByro JUKTYIOIIYIO HACaAKy
do = AJyHo , (72)
rae A — pacxo/iHas XapaKkTepUCTHKA HACAKU paBHas:
A=pop\2:0, (73)

rae W — kod(dumeHT pacxoma; wp — IUIONIAAb TOMEPEYHOTO CEYCHHS CTPYH
Ha BBIXOJIC M3 HACAJKH, NMPUHUMAETCS PABHOW IUIOIIAJW BBIXOAHOTO CEUYCHHS
HACAJIKH.

OO6muit pacxo1 BOIbI

Qs =3,6-N-Gp. (74)

Jlist onpeneneHus AUaMETPOB KOJUIEKTOpPA, YTOYHEHHOTO Pacxojia BOJBI H
MOTEeph Karmopa B CHCTEME pa3OMBaeM BCIO CHCTEMY Ha YYaCTKH M MPOU3BOIUM
pacdeT CHUCTEMBI C TIEPEMEHHBIM IO TIYTH PACXOIOM.

Ipumep: pacCUNTaTh TOPH3OHTAIBHBIC OTCTOMHUKH mpu ( =1783 m%/u,
Mnin=100 M1/, Mmax= 386 Mr/n. KoadduimeHT cHkeHus: pacxoaa B 3UMMHUH Tie-
puon - 0,75.

1. [Tmomaakr TOPU3OHTAIBHBIX OTCTOMHUKOB ompeensiercs no popmyne [3]:

a) U1 MUHAMaJIbHOH MYTHOCTH U MUHUMAaJIbHOM 3UMHEM pPacxo/ie:
F,, =13-0,75-1783/3,6-0,35-1,2 =1149,7m°;
0) Juist HauOOJIbIIIEH MYTHOCTH MPU HAMOOJIBILIEM PACXOAE BOIBL:
F,., =13-1783/3,6-0,5-1,2=10731n".
3a pacueTHYI0 MpUHUMAaeM OOJIbITYIO Tomaas — 1149,7 M.
2. lnuna oTcToiHMKa onpenensercs mo gopmye (14) [3]:
L=3-10/0,6 =50m.

3. KonnyecTBO OTCTOMHUKOB
F.o 1149,7
L-B 50-5,8
[Tpuaumaem B ganpHeHINX pacueTax 4 paboUYNX OTCTOMHHMKA M OJMH PE3EPBHBIA.

4. YTOUuHEHHas JUIMHA OTCTOMHUKA:

L _ Fro 11497
T N-B 458

5. PacyeT cucteMbl paccpeoTOYEHHOTO cOOpa BOJBI.

[Tpu muprHe OTCTOMHUKA B YMCTOTE 5,8 M MPUHUMAETCS K YCTaHOBKE 2 Ke-
n06a (paccTosiHMe MEXKAY OCSIMHM Kejio0a - He 6omee 3 M - m.6.75 [3]).

= 3,96 wm.

=49,5m.
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Pacxox Ha oguH xeno0:
q 1783
N-n, 4.2
[Tnomanp cedeHus jxenoda ONMPEACISIETCS MO CKOPOCTH JBHUKEHUS OCBET-
JIeHHo# BoAbl B koHIe 0,6-0,8 m/c:
2

qx 222.8
a))K = = =V, 8M .
3600 -V, 3600 -0,7
PexomennyeMoe COOTHOILIEHHE IIMPHHBI XKesno0a Kk ero Beicore 1,5:1, Toraa:
0, =15x-Ix,orkymax =@, /15=023m, B, =15x=0,376m, H ,, =x =0,23m.

[Tnomaas Bcex OTBEpPCTU 2@, HA OAHOM >Ke00€ MPU CKOPOCTU JIBUKEHUS

=222 8m° | u.

Qx =

BOJIbI B OTBEPCTUSAX — 1M/C:

S gy = 228 0618,
3600 -V, 3600 -1,0
JrameTp oTBepcTHil HazHadyaeM 25 MM, ¢ mwiomaasio 0,00049 M2,

KonunuectBO oTBEpCTHH:

Yw 0,0618
Ny ==—== = 126 .
Wors  0,00049

[lar oTBepcTUll MpHU PACMONOKEHUN HX C 00EHX CTOPOH XKeynoda U JJIMHE
*eno0a, paBHOU 2/3 MJIMHBI OTCTOMHUKA:
|=2/3L-2/n,,, =2/3-49,5-2/126 = 0,52 1.

Ilpumep: paccunTaTh TOPU3OHTAIBLHBIN OTCTOWHHUK C TOHKOCJIOWHBIMU OJ10-
Kamu.

1. Ilnom@anp TOPHU3OHTAIBHBIX OTCTOMHUKOB OMNPEAECTIETCS COTJIACHO
1.6.54 [2]:

a) Uil MMUHUMAJbHOW MYTHOCTM W MHUHUMAJIBHOM 3HMHEM pPacxoje
(i =0,75 @, M,in=100 mr/1):

F,, =0,75-1783/3,5=3821u";
0)  nms HauOOJNBIIEH MYTHOCTH TIPU HAMOOJIBIIIEM PACXO/IE BOJIBIL:
F,, =1783/4,6 =387,6m°.
3a pacYeTHYIO IIONIAAb OTCTONHHKOB IPHHAMAEM GOIBIIYIO - 387,6 M.

Pacuer ocTaibHBIX AJIE€MEHTOB OTCTOMHUKOB C TOHKOCIOWMHBIMHU OJIOKaMHU
MIPOBOJIUTCSL aHAJIOTUYHO PACUETy OOBIYHBIX TOPU3OHTAIBHBIX OTCTOMHUKOB (0€3
0JIOKOB).

Ilpumeuanue. Tlpu pacuere cOOpPHON CUCTEMBI JJIMHY KaHAJIOB WIH TPYO
CJIEQyET IPUHUMATh PABHOU JIJIMHE OTCTOMHHUKA.

Ilpumep: onpenenuTs napamMeTpbl HAIIOPHOW CUCTEMBI YJAJIEHUS OCalKa B
OTCTOMHUKE: NnuHa - 48 M, mupuHa - 6 M B ocsix, ykioH aHa - 0,5 % B cropony
yAQJIEHUS 0OCaJKa, MaKCUMaJlbHasl TOJIILMHA CJIOSI OCajgka - 2 M, COIPOTHUBIICHUE
ocazaka casury B npeaenax 1,2-1,5 r/em’. [IpuHMMaeM 1Ba KOJIJIEKTOpA C PacCTos-
HUEM MEXIY HUMHU 3 M (OCSX).
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Pa3mbIBaronias CKOpocThb

15-9,8
U, =,——=0,38m/c.
1000
JInst BBIOpaHHOTO PACTIONIOKEHHSI KOJJICKTOPOB M HACaI0K, KaK 3TO BUIHO U3
pacyeTHON CXeMbl, MUHUMAIIbHOE pacipe/ielieHHe CTPYH JTOJDKHO COCTABIATH 2, 1.

[Ipu »TOM CpenHsisi CKOPOCTh CTPYH Ha BBIXOJI€ U3 HACATKU

S
Uy =U,- < +1|= thl =23mlc.
m-d, 2,9-0,01

JuameTtp cTpyu, Iie CpeAHsisi CKOPOCTh €€ paBHA pa3MbIBAIOIIEH CKOPOCTHU
ocajika

d., =001-2 —073m.
0,38

[IInprHa cTpyHr 110 OCH OTCTOMHHKA

0,73
e =— - =1,04m.
Sin 45
PaCCTO}IHI/Ie Mexcny HaCcaaKaMH I10 JJIHUHC KOJ‘IJ‘ICKTOpa HpI/IHI/IMaeM paBHBIM
(WJIM HECKOJIBKO MEHBIIIE) HIIMPUHE CTPYU MO OCH OTCTOMHMKA, KOTOpas B HAIIeM

ciaydae 1,04 m. [Tpuaumaem |, =1,04m.

OmnpezensieM Harop nepe IUKTYyIoMIeH (1epBoii) Haca KoM
B 23°
~ 2-10-0,049?
Pacxon yepe3 AUKTYIONIYIO HACAKY
g, =0,937-0,000113y2-10-30 = 2,581/ c.
TaK Kak KOJMYeCTBO Hacagok B cucrteMe paBHo 210 mT., TO oOHMi
pacxoj; BOJIbI

o

q,, =3,6-200-2,58 =19501° / u.
st onpeneneHus AMaMETPOB KOJUIEKTOpPA, YTOUHEHHOTO pacxoja BOJBI U
MOTEPh HANOpa B CUCTEME pa30MBAaeM BCIO CUCTEMY Ha yYacCTKHU U MPOBOJIUM pac-
YeT KaK CUCTEMBbI C TIEPEMEHHBIM PacXOI0M.
B cooTBercTBUU ¢ pacueToM, HEOOXOAMMBIA HAMoOp sl pabOThl CUCTEMBI
paseH 30 M 1 pacxox - 1950 m*/u.
Bpewmsi, 3aTpauenHnoe Ha MPOMBIBKY, MpuHUMaeTcs He Oosee 30 MuH.

8. OCBETJIUMTEJIM CO CJOEM B3BEIHIEHHOI'O OCAKA

OcBeT/IUTENH CO CJIOEM B3BEUIEHHOI'O OCaJKa, COIMIACHO HOPMATHUBHBIM
JIOKYMEHTaM TMPUMEHSIOTCS MIPU peareHTHOM o0paboTKe Ha BOJOOYMCTHBIX CTaH-
USX Mpou3BoauTeNbHOCTHIO Oosiee 5 000 M3/cyT., JUT OCBETJIEHUSI U 00€ECILIBEUH-
BAaHUA MPUPOJHBIX BOJ MYTHOCTHIO 10 1500 MI‘/I[MS.

[Tnomaapr Bcex ocBETAUTEIEH paBHA CyMME JIBYX ILUIONIaAeH

F=F,tFo (75)

rie F,., — miomaap 30HbI OCBETIICHHS onpeesercs mo Gopmyie [3]
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_ Kp.g. ’ Qlt

e (76)
F omo— TUTOIIA G 30HBI OTACIICHUS 0cajka onpeeisercs o ¢opmyiie [3]
_ (1_Kp.e.)'Qu (77)
w36V,

oce.

rne  K,, — xodpduuueHT pacnpenesceHusi BOAbl MEXIY 30HON OCBETICHUS U
0CaJKOYILIOTHUTEIEeM, puHUMaeTcs 1o Tadir. 13 [2]; Vi, — CKOpOCTh BOCXOIs-
IIEro IMOTOKA B 30HE OCBETIUTEIIS MPUHUMaeTCs o tadur. 13 [2].

[Tnomans OCBETIMTENS PACCUMTHIBAIOT JBAXKIIBI: JJIA JIETHETO MIEPHOJa, KO-
r/1a pacxoJl BOJAbl U MyTHOCTh MAaKCHUMAJIbHBI, M 3UMHETO TIEPHOJIa, KOT/Ia PacXo]]
BOJIbI 1 MYTHOCTh MUHUMAJIbHBI (pacxo Boasl 3uMor mpuHUMaeTcs 0,75 Q) erxeros
MUHUMaJIbHAasE MyTHOCTh B 3UMHHUU TIEPHOJI, COTJIACHO 3aJIaHUI0). 3a PaCUCTHYIO
MPUHUMAIOT OOJIBIITYIO U3 MOTYYSCHHBIX BETUIHH.

KonuuectBo ocBernuTeneld Ha3zHA4yaeTCs HUCXOHsl W3 IUIOMIAAU OJIHOTO
ocseTHTeNs He Gomee 100+150 M2, [Ipu KomM4YeCcTBE OCBETIUTENEH MEHEE MIECTH

MPUHUMAETCS OJIUH PE3EPBHBIN:
F

NOCB - FOCB THUII (78)
BbicoTa ocBEeTIIUTEIIS OMPECIIIeTCs COTIACHO YKa3aHusaM 11.6.79 [3]:
HOCB = h3.0. + hBepT. + h’l'II/Ip. + hC.B.’ (79)

rne h,, — BbIcOTa 30HBI OCBeTJieHHs, npuHuMaetcs 2,0+2,5 M (11.9.64 [2]),
OoJbIlIee 3HAYCHNUE OTHOCHUTCS JUTS IBETHBIX BOJ; MEHbBIIIEE — IS MYTHBIX; Ny —
pPacCTOsIHME OT BEPXHEN IPAHMIIBI CJI0SI B3BELIEHHOT'O OCAJIKa 10 CEYEHUs, I/Ie BEP-
TUKAJIBHBIC CTCHKH MIEPEXOST B HAKIIOHHBIC, mpuHuMaercs 1,0+1,5 m; hyyp — BBI-
coTa CyJKarouleiicss uacTu, omnpenensemMas, HCXOAd U3 BEIMYMHBI  yIjia
HAKJIOHA CTEHOK O

Rowp, = 2, (80)

rae B, — UpHUHA KOpUAO0pa, M; B — MMpUHA 10 HU3Y NMUPaMHUIAIBLHON YacTu
KOpUJ0pa, M, IPUHUMAaeMasi paBHOW JAHAMETPY MOJBOJAIIEIO TPyOONpPOBOJA; & —
LHECHTPAIBHBIA YTroJd MEXKAY HAKJIOHHbIMU cTeHKamu 60-70°, mpuHUMAaeMblid MO
1.9.64 [2]; h., — cTpouTenbHas BbICOTA OOPTa OCBETIIMTENS, IPUHUMAaEMasi PaBHOU
0,3 m [2].

BricoTa B3BemIeHHOr0 CiIOs Ocajka JOobKHA ObITh B mpenenax 2,0+2,5 M
(m.9.64 [2])

H 63.0. heepm + yl’ (81)

r7e V1 — BpICOTa B3BEIIEHHOTO CJIOS B IIPE/EIaxX HAKIOHHBIX CTEHOK OCBETIUTEIS,
NPUHUMAETCS] PaBHOM MOJIOBUHE BBHICOTHI MUPAMUAAIBEHON YaCTH, M.

[Ipu pacuere BO3IyXOOTIAENUTENS] CKOPOCTh IBHXKEHUS BOJBI B MOJBOJS-
neM TpybornpoBoje npuHuMaetcs B npenenax 0,8—1,0 m/c. O6bemM BO3AyX00T/IE-
JUTENSl PAaCCYUTHIBACTCS MO MPOJOJDKUTEIBHOCTH MPEObIBAaHUS BOJBI HE MEHEE
1 MuH, a MIoIAab MO CKOPOCTH ABMKEHUS BoAbl He Oonee 0,05 M/c. Bricora cnost
noikHa ObITh HEe MeHee 0,7 M. Bepx TpyObl, moaBosIIeH BOAY B BO3AYXOOTIEIIH-
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Tenb, pacnonaraercs Ha 0,1 M HIMKe TOBEPXHOCTU BOJIbI B OCBETIIUTEIIE.
CkopocTh IBUKEHHUS BOJIBI B MOABOASAIIUX TPyOax U3 BO3MYXOOTIEIUTENS

K pacnpeneuTedbHbIM TpyOaM pabouux KOPHIOPOB OCBETIUTENS CIEAYeT MpHU-
Humatsb 0,6—0,7 m/c. Pactipenenenrie BOAbI MO TUIOMIATN OCBETIICHUS IPUHUMAETCS
TEJIEeCKOMMYECKUMH JIbIpYaThHIMU TPYOaMH, YKJIaJIbIBAEMBIMU Ha PACCTOSIHUU HE
6osnee 3 M apyr ot apyra. CKOpocTh JBMXKEHHS BOJBI NMPU BXOJE B pacIpeieiiu-
TeJabHBIE TPYOBI nowkHA OBITH 0,5+0,6 M/C, CKOPOCTH BBIXO/Ia U3 OTBEPCTHUH HBIp-
yaTblx TpyO - 1,5+2 m/c. [luametp oTBepcTHil HE MeHee 25 MM, PACCTOSIHUE MEXIY
oTrBepcTuaMH He Oosiee 0,5 M, OTBEpCTHS HAJUICKUT pacroiaratb BHU3 MO yTIOM
45° k BepTUKAJIH 110 00€ CTOPOHBI TPYOBI B IIaxMaTHOM mopsake. (11.9.68 [2]).

COop OCBETJIICHHOW BOJBI B 30HE OCBETJICHHUS OCYIIECTBIISIETCS Kemo0aMu ¢
TPEYTOJIbHBIMU BOAOCIUBaMU BbICOTON 40 - 60 MM IIpU PaCCTOSTHUHM MEXIY OCSIMU
BogocnuBoB - 100 - 150 MM u yrie Mexay kpoMkamu BojociuBa 60°. PacueTHas
CKOpPOCTh JIBWXKCHHSI BOABI B skenobax 0,5 - 0,6 m/c (1. 9.69 [2]). Torna mromans
MOTIEPEYHOT0 CeueHus xenooa:

_ K,.-Q
36-2-2-N"
rae N — KonM4ecTBO OCBETIUTENEH, IIT.
CymMmapHas miIomaab OTBEPCTUH B KaXJAOM JKeI00e pacCUMTBhIBACTCS HC-
XOIs1 U3 pacxoja Mo ’keno0y U CKOPOCTH BXOJa B OTBEpCTHUS OKoJo 1 M/c, 3a/1aBa-
Ack nuameTpom ux 20-30 Mm.
Pacxon Boabl, moctynatouieii BMeCTe ¢ M30BITOYHBIM OCaJKOM B OCaIKO-
YIUIOTHUTENb U3 OJHOIO KOPUAOpa 4epe3 0CaAKOIPUEMHBIE OKHA

d, (82)

1-X,,)-Q
— p-6. u ’ 83
= 362N (53)
TOrJa IuIomaab OCaaAKOIIPUECMHBIX OKOH
1000-q
FOK = = 1 84
y (84)

OK

rne Vo, — CKOPOCTh IBVKCHHSI BOJIBI C OCAIKOM B OCAJIKOTIPUEMHBIX OKHAaX, MM/C,
npuanMaetcs 10—15 mm/c (11.9.68 [2], Gomnbime 3HaAUEHUST OTHOCATCS K BOJIaM, CO-
JepIKaIIUM TPEUMYIIICCTBEHHO MUHEPAIbHYIO B3BECh).

3a/aBasiCh BBICOTON OCAIKOIPUEMHOTO OKHA, PACCUYUTHIBACTCS CyMMapHas
JUTHHA BCEX OKOH B PSIIY

OK

F
L, =—=. (85)
hOK
[Tpuaumas mupuny ogHoro okHa B mpenenax 0,3+0,5 m, ompenemnsiem Ko-
JMYECTBO OKOH

2L
N ===, (86)
0,5
COop OCBETJICHHOW BOJBI M3 OCAIKOYIUIOTHUTENS CIEAyeT MpeaycMaTpu-
BaTb 34TOIVICHHBIMH AbIPYaTbIMH Tp}I6aMI/I. B BCPTHUKAJIbHBIX OCAAKOYIIJIOTHUTC-

JSIX BEpX COOPHBIX IbIpYATBHIX TPYO AOHKEH OBITh PACIOJIOKEH HE MEHEE YeM Ha
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0,3 M HM>KE YpOBHS BOJIbI B OCBETJIUTEIIIX U HE MEHEE 4ueM Ha 1,5 M Bhile Bepxa
OCaJIKOTIPUEMHBIX OKOH. B TOITOHHBIX 0CaIKOYIIIIOTHUTEISIX COOPHBIC TBIpUYAThIC
TpYyOBI JUIsl OTBO/A OCBETJIICHHOW BOJBI CIEAYET pacrojararbh Moja NEPEeKPBHITUEM.
Juamerp TpyO Asii OTBOAA OCBETJICHHOM BOJBI CIEAYET ONPEACNATh HUCXOAS U3
CKOPOCTH JABWKEHHs BObI HE Oosiee 0,5 m/c, CKOPOCTH BXOJia BOJbI B OTBEPCTHUSI
Tpy6 He MeHee 1,5 m/c, nuameTpa orBepcTuit 15 - 20 Mm.

Ha cOopubix TpyOax mpu BbIXOJle¢ UX B COOpHBIA KaHAN CIeayeT Mpeny-
CMaTpUBaTh YCTaHOBKY 3amopHoi apmarypsl. (1. 9.70 [2]).
PacueTHslii pacxos yepe3 cOOpHbIEC TPYOBI

_(-K,,)Q,
=7 36.2.N
Jlis obecrnieueHrs ynaneHus: ocajika JHO OCaJAKOYIUIOTHUTEIS TPUHUMAET-
Csl MUPaMHIATBHBIM, YTOJI HAKJIOHA MEXIY CTEHKAMH MPUHHUMAETCS PaBHBIM (OL)
70°.

(87)

OTBoA Ocajgka U3 OCAJAKOYIUIOTHHUTENS BBITOIHSIETCS NepPOpPUPOBAaHHBIMU
acOECTOIIEMEHTHBIMH TPyOaMH, JUaMETp KOTOPBIX PACCUMUTHIBACTCS HCXOAS U3
BPEMEHM OTBEJICHUS HAKOIMBIIETOCA OcajJika B TeueHue He Oosiee 15-20 MuH, HO
He meHee 150 mm. CKOpOCTh JBIKEHUS OCaJiKa JIOJHKHA MPUHUMAThCS He MeHee |
M/c, TMaMeTp OTBepcThuil He MeHee 20 MM, PacCTOSIHUE MEXIY OTBEPCTHUSIMU HE
6omnee 0,5 M. Paccrosinue Mexay CTEHKaMHU COCEHHX TPYO WM KaHAJIOB CJIEYET
npuHuMath He 6osee 3 M. (1. 9.71 [2]).

Pacxon Ha kaxayro TpyOy

_ K P °Wo.oc.

qmp. - T ' (88)

rie K, - koapdunueHt pazdbaBieHus ocaaka, npuHuMmaemoiit 1,5; W, o — 00beM
ocajJika B ocaakoymioTHuTene. [IpenenbHas rpanuiia HakorieHus: ocaaka Ha 0,5 m
HIKE OCaJIKOHAKOMUTEIbHBIX OKOH; | — BpeMs IPOJIyBKH OCBETIUTES, C.
CymMmmapHasi 1011a/ib OTBEPCTHI ONPENENsAEeTCS U3 YCIOBUSL CPEOHEN CKO-
pOCTH JBWIKEHUS Oocajka He MeHee 3 m/c, muameTp ux He meHee 20 mMm. Paccros-
Hue Mexay Humu He Oosee 0,5 M. OTBepcTHs pacroiaraioTcs o BepxHeld oOpa-

3yIomIen TpyOBbI.
HpOI[OH)KI/ITeHBHOCTB HpeﬁbIBaHI/Iﬂ ocCaakKa B OCAJIKOYILIOTHHUTCIIC
T = Wo.oc ) 5cp. (89)
Uoc
rac qOC. — KOJIMYCCTBO OCaJKa, MOCTYIAOOICTO B OCAAKOYIINIOTHUTCIIb
_C-Q,
Uoc. = T ’ (90)

Op.— CPEIHSISI KOHIICHTPALMS YIUIOTHEHHOTO ocajika mo tadur.19 [3].

[ToTepu Hamopa B OCBETIUTENE ONPEACISIIOTCS COTJIACHO YKa3aHMM I1.6.96
[3] u cknampiBarOTCS M3 MOTEPh HAIOpa: B PaclpeleIMTENbHBIX TpyOax, cioe
B3BEIICHHOTO Ocajka (MOJCYUTHIBAIOTCS MCXOJI M3 YICJIbHON morepu 1-2 cMm Ha
KaXIbIii METP BBICOTHI B3BEIICHHOTO 0CaJIKa); MOTEPU HAMOPa B 3aTOIJICHHBIX OT-
BEPCTHUSIX COOPHBIX JIOTKOB. Ilepeman OoTMETOK MEXay HHU30M COOpPHBIX TPyO W
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YpOBHEM BOJIbI B 00IIEM COOPHOM KaHajie OCBETIIUTENS CJCAyeT NMPUHUMATh HE
menee 0,4 M (11.9.70 [2]).

Ilpumep: paccuuTaTh OCBETIUTEINU CO CIOEM B3BEUICHHOTO OCaJIKa MPHU MHU-
HUMaJIbHOW MyTHOCTH BOzbl 100 Mr/z[Ms, MaKCHUMaJbHOU MyTHOCTU 784 MF/JIM3,
pacueTHoM pacxoje 1863 M/

[Tpu munumansHoi MmyTHOCTH 100 MI/M° ¥ 3uMHEM pacxoje:

o 0,75-0,7-1863 5433 47

' 3,6-0,5
o 0,75-(1-0,7)-1863 2328 1%,
’ 36-05
[Ipn MakcuManbHOW MyTHOCTH 784 MI/IM® U JTeTHEM pacxone:
Fr= 01863 _ 36222,

- 3610

e i T
3,6-10

3a pacyeTHYI0 NPUHUMAEM OOJBIIYO MJIOIIA/b:
F =543,3+232,8=77611".
Pa3zmepsl ocBeTiiMTEenel Ha3HayaeM KpaTHBIMH CTPOMTEIIBHOM CETKE,
Opy LIMPUHE KOpUaopa He Oojee 3 M - THUIOBBIE pa3Mepbl OCBETIUTENS:
B=9,0 m (8,4 m); L=12 m (11,8 m); F,,,=99,12 M.

K SN - F —776’1~8mm
O0JUYECTBO ocBeTmTeae: N, ., E 9 o1 :

ocs.

BricoTa ocBeTMTENA:

Hocs. = hs.a. +hsepm +hnup. +hc.3. = 2'0 + 1'45 + 2l1 + 0l3 = 5r85 M
B.,, —B _
hnu _ _xop. _ 2,8 0,4 _ 2,1M
: 2tg bl 2tg 60
2 2
h, 21
V3= 2p' =5 = 1,05m, torma hyepr. = 2,5-1,05=1,45 m.
Bozoyxooomoenumens
Pacxon Ha onny Aapeny:
q.. 2. _ 1868 16,2 1/ c.

36:-2-2-N 36-2-2-8
Pacnipenenenue BoJbpl B KOPUIOpax OCBETIUTENS OCYILIECTBIsIEM iepdopu-
POBAHHBIMHU TPyOamH, YJI0KEHHBIMU TI0 IHY KOPHIOPOB, BBIITOJIHEHHBIX U3 CTaJIb-
HBIX TPYO.
CO6op oCBeTJICHHOH BOABI B pabouux KOPUIOpaX MPOU3BOIANM ABYMS K-
J06amMHu IPSIMOYTOJIbHOM (OPMBI, pa3MELICHHBIMUA B BEPXHEHW YaCTH OCBETIUTEIS
BJI0JIb OOKOBBIX CTEHOK, PAaCX0/ Ha OJIMH 5KeJo0:
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_ K,,-Q, 0,7-1863

q""’_3,6-2-2-N 36-2-2-8

PaCXOIL BOJbI, BMECTC C I/136BITO‘{HBIM 0CaIKOM B OCAAKOYIIJIOTHHUTCIIC U3
OJHOT'O KOpuaopa:

=113n/c.

_ (1-Kps)Qu _ (1-0,7)-1863

oK = 9,69 n/c.
3,6:2:N 3,628
[1momane 0cagKONPUEMHBIX OKOH:
1000 - 1000 - 0,00969
ok qOK = = 0,969 ]I/l2 .
V 10
Bricora okoH npuHumaetcs paBHou 0,15 m
5L, = v 2999 645,
h. 015
mupuHa 0,3—0,5 M, ToTr/1a KOJIUYECTBO OKOH
2L 6,46
e =—2=——=13 wm.
05 05
PacueTHblil pacxo] yepe3 cOOpHbIE TPYOBI
(1-Kps)' Qe (1-0,7)1863
dee. — = = 4,85 1/c.

3,6:2:2:N 3,6:2:2:8

CkopocTh ABMXXEHUS BOJIBI B BOAOCOOPHBIX TpyOax mo Tabiauiiam rujpas-
JMYECKOTO pacyeTa HaAMopHBIX TpyOompoBoaoB ompexaenseM d.,= 150 MM npwu
ckopoctu 0,27 m/c. O6miasi Tiomaab OTBEPCTHH PACCUUTHIBACTCS 1O CKOPOCTH
JIBUKEHUS BOJbI B HUX HE MeHee 1,5 M/c, a uX KOJIMYECTBO MUCXOJ U3 AUAMETPA
orBepctuid 15+20 mm. OTBepCcTHs pacroiaralTcs Mo BepxHeil oOpa3yrouieit Tpy-
ObI.

s oOecriedeHus yAaneHUsl 0CaJKa JHO OCaIKOYIIJIOTHUTENS MPOEKTUPY-
€M MUPaMUJATBHBIM C YTJIIOM HaKJIOHA MEXay cTeHkamu o = 70°,

Huametp nepdopupoBaHHON acOeCTOLEMEHTHON TpyObl OTBOJA OCaaKa U3
OCaIKOYTUIOTHUTEIIS

1
d < /L ~ 0,038L |—2— = 0,038-11,8 [—* = 0,194 .
157t oop Voc tonop 3 Voc 1531

[IpunumaeM K ycTpoicTBy TpyOonpoBoa nuamerpom 200 Mm.
[Tnomans oTBepcTHil B TpyOE
L?>-B/3 _11,8%-8.8/3

14,707 tonop'60-Vorpep  14,707:15:60-3

KoJIM4ecTBO OTBEPCTHIT PU HX AHAMETPE 25 MM ((0or,=0,000490625M°)
00103
~0,000490625

Pacxon Ha kaxyro Tpyoy

B 1,5-(2-WH1HP+§-L) _ 15-(228,4+211,8)

S Wyrs = =0,0103 m°

~ 21 mr.

3
— = 0,0768 m°/c
Qrp 2:60-15 2-60-15 ’
KosmmuecTBo ocajika, MOCTyMaOMEro B 0CaAKOyIIIIOTHUTEIb
784-1863
Qoc. = —s - 182574 r/u

HpOI[OJ'DI(I/ITeJ'ILHOCTb Hpe6I>IBaHH$I OoCaJIKa B OCAAKOYIINIOTHHUTCIIC
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(2-28,4+5-11,8)-60000
182574 =303 -

[ToTepu Hamopa B OCBETIIUTENIC ONPEACIISFOTCS COTJIACHO YKa3aHMAM 11.6.96
[3] u ckmanmpiBaroTCss M3 MOTEPh HAMOpa: B pacHpeC/IMTEIbHBIX TpyOax, cioe
B3BEIICHHOTO OcaJika (TIOJICYMUTHIBAIOTCS MCXOIS U3 YACIBbHOW moTepu 1-2 ¢cM Ha
KQKJIbIF METP BBICOTHI B3BEIICHHOTO OCAJKa); IOTEpU HAIopa B 3aTOILICHHBIX OT-
BEPCTHUSIX COOpPHBIX JIOTKOB. Ilepeman OoTMETOK MEXaTy HH30M COOpPHBIX TPyO W
YPOBHEM BOJIBI B 00IIIeM COOPHOM KaHaje OCBETIUTENISA CICAyeT NMPHUHUMATH HE
menee 0,4 M (11.9.70 [2]).

9. OCOBEHHOCTHU PACYETA OCBETJIUTEJIA
CO CJIOEM B3BEHIEHHOI'O OCAJIKA
U BBIJIEJJEHHO 30HOH XJIOITbEOBPA3OBAHUA

[Ipu HU3KKMX Temmeparypax oOpabaThiBaeMOM BOJbI U MaJOW €€ MYTHOCTH
B 3UMHUH MEPUOJI MPOIECC KOATYJISUU UJIET BSUIO U B3BEILICHHBIN CJIOW 00pa3yeT-
csi 1wioxo. s MHTeHcupUKauM Mpolecca, 3a CUeT CO3JaHus TypOYJIEHTHOM
muhy3un B HIDKHEW 4YacTh pabounx Kamep, MPOCKTUPYETCS BBIJICICHHAs 30HA
XJIONbeOOpa3oBaHusl, KOTOpas PACCUUTHIBAETCS AHAJIOTMYHO BHUXPEBOW KamMmepe
XJIOTb€0OPa30OBaHUS.

3a cyeT npeaBapUTesIbHOW 00paOOTKU BOJBI B BBIJECICHHON 30HE XJIOMbE-
00pa3oBaHUs CKOPOCTU BOCXOJSIIEIO MOTOKA B OCBETIUTENE CIEAYyET MPUHUMATh
Ha 30% BbIIIe, YeM IpuBeIcHHbIC B Ta0J.13 [2]. MexXay BBICICHHON 30HOM XJI0-
MbeoOpa30BaHMs U B3BEIICHHBIM CIIOEM YCTaHABIMBACTCS paclpeIeIuTe/IbHas ma-
Hesb BhICOTON 150+200 MM, BBITOJTHEHHAS! U3 YCEUSHHBIX MUPAMUJ, 00paIeHHBIX
OOJIBILIMM OCHOBaHUEM BBEPX, C pa3MepaMH HUKHUX OTBEPCTUU NJIsI BXOJA@ BOJIbI
40x40 mm (mmpu ckopoctu 0,05 wm/c), mns BeIXoAa BOABI BEPXHHUX OTBEPCTUU
120x120 MM (Tipu crkopocTtu 4—5 mm/c). B 3amady maneny BXOJUT: MPOTYCK BOJIBI C
00pa3oBaBIIUMHUCS XJIOMBIMHU 0€3 pa3pylleHUs, pABHOMEPHOE pacrpejeieHue o00-
pabaThIiBa€MOM BOJIbI MO IJIOMIAJAN OCBETJIMTEINSI, HEJOMYIIEHUE BO3BpaTa XJIOMbe-
BUJIHOW B3BECH U3 B3BEIICHHOTO CJI0SI B 30HY IO]] TAHEJBIO.

[Inomans ceueHus BbIICIEHHOM 30HBI B K&XKJI0M pabodyeM KOpUaope

S T (91)
36-2-V-N

rjae V — CKOpOCTh BOCXOSIIETO MOTOKA B BEPXHEM CEYEHUU BbIJICICHHON 30HbI
4 wmM/c, pabouasi JJMHA BBIJICJICHHOW 30HBI TPUHUMAETCS Ha JBa MeETpa
MEHBIIIE IJIMHBI OCBETIUTEIIS.

[[TuprHa BBIAEIEHHON 30HBI

B, =", (92)

riae L, — JUIMHA OCBETIUTENS, M.
VYron Mexay HakJOHHBIMU CTEHKaMH mpuHumaercs a=70°, Torna BbicoTa
TpanerneuaaIbHON (TUpaMuIaibHOMN) YacT Kamepsl 1o Gopmyiie (80).
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O0BeEM HMKHENR YAaCTH BBIAECIIEHHON 30HBI
B +04
HY. 8.3. 1
Ws.a. - 2 mpan.* (93)
OO0BeM BBIICIICHHOW 30HBI XJIONBEOOPA30BaHMS OIPEEIAeTCS 10 BpeMEH!
00paboTKH BOJIBI B TCUCHHUE 6 MUH.
-t
ot (94)
~ 2-N-60
OObeM BepxHEH 4YacTU BBIJICJIICHHON 30HBI, OTPAHUYEHHBIA BEPTHKAJb-

HBIMH CTCHKaAMH

np. __ Hu.
W3.3. _We.s. _W6.3. . (95)
BricoTa BepTUKaIbHOM YaCTHU BBIJICJICHHOW 30HbI
W np.
1 =2 (9)
6.3.
BricoTa B3BEIEHHOTO CJI0S B IIPEIEIaX HAKIOHHBIX CTEHOK
B —-B
_ 0ce. 6.3.
V= - (97)
a
2tg —
2

Jlist cOopa BobI B pabOUYMX KOPHAOpaX CIAEAyeT MPUMEHATH 1mo 1-2 mep-
dbopupoBaHHBIX TpyObI, 3aTOTUICHHBIX HAa 300 MM TIO/1 ypOBHEM BOJIbI, U HE MEHEE
yeMm Ha 1,5 M BbIllle BepXa 0CaJKONPUEMHBIX OKOH. Pacuer 3Tux TpyO Bemercs 1o
TaKUM >K€ TlapameTpam, Kak U COOpHBIX TPyO OCBETICHHOW BOJIBI B OCAJAKOYILIIOT-
HUTEJIC OCBETIUTENICH OOBIYHON KOHCTPYKIMU. COOp OCBETICHHOUW BOJBI U3 OCAJI-
KOYILJIOTHUTENS! OCBETJIUTEISI C BBIJCJICHHOM 30HOM CleAyeT BECTU C MOMOIIbIO
KeJ000B C TPEYTroJbHBIMU BhIPE3aMU WU 3aTOTUICHHBIMU OTBEPCTHUSIMH.

OcranbHble JEMEHTBI OCBETIMTENSI PACCUUTHIBAIOTCS KaK JJIs OOBIYHBIX
KOHCTPYKIIUH.

10. ®UJIbTPOBAHUE BO/bI.
CKOPBIE BE3HAITIOPHBIE ®UJIBTPbI

Jlns moBenenus kadectBa Boabl A0 TpeboBanuii CanlluHa [1] mpumensroT-
cst QUITBTPBI.
OOmast Ioma s CKOpbIX GUIBTPOB onpeaessiercs no popmyie [3]

Q. | (98)

np q np

" =T v on
emVu

rae Q, — moJsie3Hast MPOU3BOIUTEILHOCTD CTAHIINH, M3/cyT; T,,,, — IPOJIOIKUTEIb-
HOCTBH pa0OThI CTAHIIUNA B TEUEHHUE CYTOK, 4; V, — pacueTHas CKOPOCTh (DHIIbTpOBa-
HUSL TIPY HOPMAJIBHOM DPEXHUME, M/4; N,, — YUCIO MPOMBIBOK OJHOTO (PuiIbTpa B
CYTKU MPU HOPMAJIBHOM PEXKHUME SKCIUTyaTaluu; (,, — yAEJIbHbIA pacxo BOJbI Ha
OJIHY TIPOMBIBKY OJHOTO (UIIBTPA; T,, — BPEMS MPOCTOs (PMIBTPA B CBSI3H C MPO-
MBIBKOM, MpuHUMaemas 1l GUiIbTPOB, IpOMbIBaeMbIX Bojao, 0,33 4., Bojmol u
BO3ayXoM — 0,5 4.

- nnpz-np .VH.
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KonmaectBo pribTpoB Ny Ha cTaHIusax onpenensercs mo Gopmyae [3]

F:
h]¢ = _2§L. (S)g)
HpI/I 9TOM AOJIKHO o0ecrieynBaThbCsI COOTHOIIEHUE
V. -N
V,=—"—", (100)
N, —N,

rae Ni — uucno GuiabTpoB, HaxoAAUIMXCSA B peMoHTe (cM.11.6.95) [3]; V, — cko-
pocTh (uIbTpOBaHUS MPH (GOPCUPOBAHHOM pPEKUME, KOTOpas JOJDKHA OBITH HE
Oostee ykazannoit B tabi. 15. CIT [2].

Inomazns ogHoro $uisTpa npuaEMaeTcs He 6oxee 100+120 Mm% Ipu mio-
many GubTpa Gomee 30 M° OHM IPOEKTHPYIOTCS C LEHTPAIBHEIM KAaHAIOM, Pas-
JISNIAIOIIMM UX Ha JBE paBHBIC YaCTH.

BricoTa punbTpa:

H,=H,,+H +H +H,_ +H (101)
rne H,,y— BbICOTa MOICPKUBAOIIETO CJI0s, MpUHUMaeTcs o Tabdn. 14 [2]; H, -
BBICOTA (PHIIBTPYIOIETO CJIOS, MpUHUMaeTcs 1o Tadn.15 [2], m; H, — BeIcOTa clos
BOJIBI HAJl TIOBEPXHOCTBIO 3arpy3KH J0JDKHa ObITh He MeHee 2 M (m. 9.84 [2] );
H., — IpeBBIIICHUE CTPOUTEIIBHON BBICOTHI HaJl pACYCTHBIM YPOBHEM BOJBI HE ME-
uee 0,5 m (1. 9.84 [2]); Hy,,. — DOMONHKUTENBHAS BBICOTA, onpeaersemast mo dop-
myiie [3]

noo. oon. !

W
o = =, M, (102)
- ZF,
raie 2F, — cymmapnas miomaab GUIbTpoB, B KOTOPBIX MPOUCXOJUT HAKOTUICHUE
2. .
BOJibI, M~} W, — 00beM BOJIbI, HAKATUTMBAIONICICS 3a BpEMS MPOCTOSI OJHOBPEMEHHO

TPOMBIBAEMBIX (HITBTPOB, M

W, = 1, - 2 (103)

Tr[p ' T_CT

JlnameTp KOJUIEKTOpa U JUaMETP OTBEPCTUN PACTPEAECIUTEIBHON CUCTEMBI
HEOOXOJIMMO Ha3HAuaTh MO pe3yJibTaTaM pacyeTa OJMHAKOBBIMU IO BCEH JIJIMHE.
PacueTr nuameTrpa oTBepCTU U AMAMETPA KOJJIEKTOPA BBIOJIHIETCS MO IPOIyCKa-
€MOMY pacxojly IpH MPOMBIBKE U CKOPOCTH JABHKEHUS BOJbI B HaUajie KOJIEKTOpa
0,8-1,2 m/c, B Hauane orBetBieHuil 1,6—2,0 m/c. Ha orBerBienusx tpyO4yaToro
JpeHa)ka CclieyeT MpPelyCMaTpuBaTh: NPU HAJWYUU MHOAJECPKUBAOLIIUX CIOEB —
oTBepcTUs quameTpoM 10—12 MM, pu UX OTCYTCTBUHU — 1IeNU MKUpUHOHN Ha 0,1 MM
MEHbIIIE MUHUMAJIBHOTO pa3Mmepa 3epeH puibTpyronieit 3arpy3ku. OOmiasi 1io-
maab OTBEPCTUH MOJDKHA cocTaBisaTh 0,25-0,5%, meneit 1,5-2,0% pabodyeit mio-
maau Guibtpa. OTBEPCTUS pacoyiaraloTCi B IIAXMAaTHOM MOPSIIKE B JBa psla
oA yriaom 45° k HU3y OT BepTUKanu. PaccrosiHhe MexAy OCSIMU OTBETBICHUI
cinenyer npuHuMarbk 250350 MM, Mexay ocsimu orBepetrid 150200 Mm.

[IpoMbIBKY (QUIBTPOB IpeaycMaTpUBAaEM OUMILEHHON BOJOW U3 pe3epBya-
POB YKMCTOM BOJbI HACOCHOM CTaHIIMEHN WK C UCTIOJIB30BAHUEM OAIIHU MPOMBIBHON
BOJIBI.
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IIponeHT OuMIIEHHOM BOABI, PACXOIyEMOM HA ITPOMBIBKY
P, =N 100%, (104)
q-T
rae W— KONHMYECTBO BOJBI HA OJHY NPOMBIBKY, M°; N — KOIHYECTBO (HIBTPOB,
IIT.; ( — PACYETHBIN YACOBOH Pacxos BOBL, M/4; T — MPOOIKUTEIBHOCTh PAGOTHI
¢bunbpTpa MEXIy MPOMBIBKAMU, U.

COop ¥ OTBOJ 3arpsA3HEHHOW BOJBI TPU NPOMBIBKE (UIBTPOB OCY-
HIECTBIISIETCS. MIPU MOMOILIHU >KEJI000B, pa3MellaeMbIX HaJl MOBEPXHOCTHIO (DHIIb-
TpYIOLIEH 3arpy3ku. B mpakTuke NpUMEHSIOT Keio0a, y KOTOPbIX BEPXHSS 4acThb
ABJIETCS. TPSIMOYTOJIbHOM, @ HWXHSSL — JUOO0 TpeyroibHas, JU00 MOMyKpyTJias.
PaccrosiHue MeXay OCsIMH COCETHUX KeI000B JIOHKHO ObITh He Oosee 2,2 M
(m.9.93 [2]), Torna

CrnenoBaTenbHO, KOJMYECTBO KENT000B

n, =—, (105)

rine B, — mmpuHa QuiibTpa, M; | — paccrosHue MeXIy Kemodamu, M.
[[upuHa xeno60B

q2
B ocen. K owcen. 3 = 3
157+a,,, )
T71€ Qyeer. — PACX0J BOJAQ TO kKeJ00Y, M3/C; Aycen. — OTHOIIICHUE BBICOTHI MPSIMO-
YTOJIBHOM YacTH jkeslo0a K TMOJOBHHE €Tr0o IIMPUHBI, MpuHuMaeMmoe ot 1 mo 1,5;
Keen. — K02(pPUIIMEHT, TPUHUMAEMbI PaBHBIM: JJIS KEJI000B C TOIYKPYTIBIM
JIOTKOM — 2, JIJIsl IPSIMOYTOJIBHBIX JKeJI000B — 2,1.
Kpomku Bcex kenoOOB MTOJKHBI OBITH CTPOrO TOPU3OHTAIBHBI, JIOTKH
umeTh YKol 0,01 k coopHOMy Kanay (11.9.93 [2]).
Paccrosiaue ot moBepXxHOCTH (GUIBTPYIOMIEH 3arpy3Kd O KPOMOK KEJo-
00B, omnpeaenseTcs mo popmyiie 1.9.94 [2]
e o
100
rae H, — BeicoTa GUIBTPYIOMIETO CIIOS, M; d; — OTHOCUTEIIEHOE pacimpeHne (prtb-
TPYIOLIEN 3arpy3KH B MMPOLEHTAX,
npuHIMaeMoe 1o Tab. 16 [2].
B ¢unpTpax co cOOpHBIM KaHAJIOM pacCTOSIHUE OT JIHA eynoba 10 JHa Ka-
HaJa onpezensercs mo Gopmyiie [3]

(106)

H (107)

H._ =173.5| Ju_ 402, (108)
7€ Cyan, — PACXOM BOJBI MO KaHAIy, M/C; by, — IIMpHHA KaHANa, IPUHAMAEMAas
He meHee 0,7 m.

Ceuenne cOOPHOrO KaHajla PACCUYMTHIBAETCS MCXOI U3 IIMPHUHBI KaHAIIa,
paBHOW BHYTPEHHEW LIMPHUHE LICHTPAJIbHOTO KaHajla (UIbTpa, a BbICOTA IPUHUMA-
€TCsl He MEHEE BBICOTHI CJIOS BObI, ONPENEIsieMON IO Pacxoly U CKOPOCTH JBU-
YKEeHUs BOJbl B cOopHOM KanHaie 0,8+2 m/c.
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Bosa Ha nmpoMbIBKY (UIBTPOB MOJAETCS HACOCAMHM HEMOCPEACTBEHHO W3
pe3epByapa YMCTOM BOABI WM U3 OAIlIHU, PACIOJIOKEHHOHU BhIlIe ¢puibTpa. O0bEeM
Oaka OalIHU JOJDKEH BMEIATh 3arac BOJIbI Ha TPOMBIBKE OJIHOTO MJIM HECKOJIBKUX
(GbUIBTPOB U UMETH 3aI1ac Ha €I11€ OJJHY IPOMBIBKY CBEPX PACUETHOTO YHCIIA.

KonudecTBO MpOMBIBHBIX HACOCOB CIIEyeT NMPUHUMATh HE MEHEE JIBYX
(omuH paboumii ¥ onMH pe3epBHBIN). Hamop Boabl /ISl MPOMBIBKUA (DUIBTPOB
CIelyeT  ONpeNeisTh HUCXOId M3 TIeOMETPUUYECKOW  Ppa3sHOCTH  MEXIY
YPOBHEM KPOMKHU COOPHBIX KeI000B (GUIBTPOB U HU3IIMM T'OPU30OHTOM BO/JIBI B pe-
3epByape U C YYETOM MOTEPh HANIOPA:

- B pacrmpeenuTeNbHOi cucteme PriibTpa

V2 V7
h:é: K 6.0.

+ ,
29 2g

rae  V, — CKOpocTh B Hauaje KoJuiekTopa, M/c; Vs, — CpeHssl CKOPOCTh Ha BXOJIE
B OTBETBJICHHUSI, M/C; ¢ — KOAP(ULIMEHT THIPABINYECKOTr0 CONPOTUBIICHUS, IPUHHU-
MaeMbIi coriacHo 1. 6.86 [3].

[Ipu ncnonb30BaHUU AJI PACTIPEIECICHHS BOJBI IIEJIEBBIX KOJMAYKOB MOTE-
pH Haropa B HUX CIIEIyeT OMpPeAesATh JOMOIHUTENBHO 10 hopMyIie

h=cv?/2g, (110)

npunumMasi { paBHou 4 mipu ckopoctu He MeHee 1,5 m/c (1. 9.90 [2]).

[lorepu Hamopa B pacmpeleiIuTEIbHON cUCTEME KaK MPaBUIIO HE JOJIXK-
HBI IPEBBIIATH 7 M BOA.CT.

- B HOJJIEPIKUBAIOIINX CIIOSAX 3arpy3KHU
hn.c. = 0’022 ) Hc.e. " @, (111)

rae H.. — BbIcOoTa cllosi TpaBUsl, M; » — HHTEHCUBHOCTH MPOMBIBKH;
- B QuiIbTpyromiem cioe

(109)

h,=(a+6-w)-H,, (112)
rae a u e — napametpsl, npuHuMaemsbl 0,76 u 0,017 cOOTBETCTBEHHO;
- BO BCACBIBAIOIIEM M HAMOPHOM TPYOOIPOBOJIAX HACOCOB M TPyOOIpO-
BOJIOB (PHIIBTpA;
- B MECTHBIX CONPOTHUBIICHUSIX 3TUX TPYyOOIPOBOIOB.
['eomeTpuueckasi BbICOTa MObEMA BOJIBI OT JHA PE3€pByapa YUCTOM BOJIbI
JI0 BEpXHEN KPOMKH MPOMBIBHBIX kKe€JI1000B

h,=h -h, (113)
rae h, — orMeTka KpoMKH keto00B HaJ GWIBTPYIONIEH MOBEPXHOCTHIO; N, — OT-
METKa BOJbI B pe3epByape.

Heo0xoaumblii Harop NpoOMBIBHOTO Hacoca
H=h +Zh+h, (114)
rae h,, — 3amac Harmopa.
IIpon3BOAUTENBHOCT IPOMBIBHOT'O HAacOCa

Quac. = Fc]% "W . (115)
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ITpumep. Paccuntath CKOpbie cCaMOTEUHBIE (DMIBTPBHI TSI OYMCTHOW CTAHIUH
POM3BOUTEIBHOCTEIO 37500 M/CyT.
OO6m1as momaab CKOPbIX (GUIBTPOB
37500

F,=
24.6-2-14-036—-2-0,33-6

Yucno ¢puiabTpoB
N, = 1{—290 =8,5 mir.
v 2

[TpuarMaemM BoceMb (GMIBTPOB. [Ipu 3TOM CKOpPOCTH (WIBTpAIMK TPH
bopcupOBaHHOM PEKUME

=290m°,

v, =ﬁ=6,8mlq <75mlu.
8-1

[Tnomanp kaxxaoro GuibTpa
290:8=36,25 M".

[IpunumaeM pasmepbl (GUIBTPYIONIECH MOBepxHOCTH 5,75%6,3 M. BoicoTa
cios 3arpy3ku (necka) paBHa 700 mm. OunbTp 3arpyxaroT NeCKOM € YacTHUIIAMH,
MHUHHMMAaJIbHBIN AUaMeTp KOTOpsIX 0,5 MM, MakcUManbHbIN — 1,2 MM.

Bricora punsTpa

H, =08+0,7+2+05+0,3=4,3x;

oon. = l’z = O’3M
254

Jlns pacuera pacupeeIuTeIbHOM CHCTEMBI OTIPEICIIMM KOJIWYECTBO BOJIBI,
HE00XO0IMMOE TSI MPOMBIBKU OJTHOTO (PrIbTpa
g=36,25-14=507,5n1/c.
Jlnametp nerTpaibHOro komiekropa D, = 800 mm; V = 1,01 m/c; D, = 830
MM.
[Tnomans QuibTpa, TpUXOAAIIAsCAs HA OJHO OTBETBICHUE pacipe-
JCIIMTEIbHOU CUCTEMBbI

= M-O,ZS =0,684m°.

ome.

Pacxom BoJpI Ha OTHO OTBETBIICHUE
0,684:14=9,57 n/c.
[Ipu cxopocTr OBMKEHHUS BOJIBI Y BXOJa B OTBeTBIeHHUE 1,9 M/c muamerp
TpyO oTBeTBJICHUM OyaeT paBeH 80 MM.
CymMmapHas 1ionaab OTBEPCTUI B TPyOax OTBETBICHUH

sF = 0205 _ 6 6006 2.

IIpu nuamerpe orBepctusa 12 mMm miomans ero pasua 0,000113 M°, KOJIH-
YECTBO OTBEPCTUH B IpEHAXKE OJHOTO (DHIIBTpa
0,0906

0,000113
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Yucno oTBeTBICHUH B QUIBTPE

2-5,76
=46 .
0,25
CrnenoBaTenbHO, Ha KKJJOM OTBETBJIEHUHU JOJKHO ObITh OTBEPCTUM
802
—=17.
46
. 63-083 y
[lpy pgnAMHE  OTBETBICHUIA — - 2,/3d5m, mar  oTBepcTHiA
2,735 -1000
0 - 160 mm, OTBEPCTHS pacHoaararoTCs B ABa psiia B MIaXMaTHOM MOPSIKE

o1 yriioM 45° K BEpTUKATHHOU OCU TPYOBHI.
[IpuHMMaeM paccTOsSIHHE MEXAY OCSIMH 5kes1000B Uit cOopa v OTBOAA MPO-
MBIBHOH BOJibI paBHBIM 1,6 M. KoinuecTBo %e1000B pH 3TOM

n,= E =4
“ 16
Pacxo BOJIbI uepe3 OJIUH Keno0 MpH MPOMBIBKE
oy = 16-16-5.%5 _ 0129 n° / c.
' 1000

[upuna xenobda

B =21 _(0129)° — 0,46
et (157 +1,5)°

Bricora npsimoyrosibHOM yactu xkenoda hy,=0,75; B,=0,34 m.

ITonesnas BeicoTa keno6a h=1,25; B, =0,57 m.

C y4eToM TOJIIIMHBI CTCHKHU BhICOTa Xkenoba h,=0,57+0,05=0,62 M.
PaccrostHue oT moBepXHOCTH (QUIBTPYIOIIEH 3arpy3Ku 10 KPOMOK KeI000B

_07:45 .0,25 = 0,565 .

HC

upuna coopHoro kanana 0,7 M.
11. PACYET TPYBOIIPOBO/J0OB

JuameTpsl TpyOONpPOBOJOB Ha BOJOIPOBOJHON OUYMCTHOM CTaHIMU OI-
penensroT o Tabnuunam BHUM BOJAT'EO st runpaBaIndeckoro pacyera CTallb-
HBIX TPYO Ha OCHOBaHHUHU PEKOMEHIyEeMbIX CKopocTeit (Tabm.3).

Tabmanma 3
['unpaBnuyeckuii pacuer TpyOOIpPOBOJAOB BOIOIPOBOJHOM
OYKMCTHOM CTAHIUU

No Pacxon  |Pacuernas cko-| [uamerp |PekomeHnmgyemas cko-
HaumenoBanue Tpy0onpoBooB
/0 BOJIBI, J1/C pOCTBh, M/C TpyO, MM pOCTB, M/C
1 2 3 4 S 6
1 [Ins mogauu ceIpoit BOJIbI HA CMECH- 1-15
TeIb
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Okonyanue Tadn. 3

1 2 3 4 5 6
2 |11t moauu BOJIBI B KAMEPHI XJI0- 08-1,0
Mbe00pa30BaHMs, OCBETIIMTEIH CO
CJI0€M B3BEILIEHHOTO OCajJKa, KOH-
TaKTHBIE OCBETINTEIN
3 [To ke, Ha OJTHO COOPYKEHHE 08-1,0
4 |15 mogayu OCBETICHHOW BOJIBI 08-1,2
Ha BCe QMIBTPHI
5 [To ke, Ha OMH QHUIBTP 08-1,2
6 [lns mogauum puiabTpaTa B pesep- 1,0-15
Byap YHCTOI BOJIBI (CO BceX (hMIIb-
TpOB)
7 [1ns otBosa GUIBTPOBAHHON BOJIBI 1,0-15
M3 OJHOTO (PUIHTPA
8 Jlst mogauu NpOMBIBHON BOJIBI 15-2,0
9 [lns1 0TBOJIa TPOMBIBHOM BOJIBI 15-20
10 J1nst oTBOAA IIEpBOTO PHUIBTpATA C 1,0-15
oIHOTO (hrTbTpa

[Ipumeuanus: 1. [logBoasiue, pacnpeaeaUuTENbHbBIE, OTBOAAIINE KOMMYHUKAIIUA OTCTOM-
HUKa HAJ[ISKUT PACCUUTHIBATH Ha BO3MOXKHOCTBH MPOITycKa pacxoaa Bojsl Ha 20-30% Oombire
pacuetHoro (1. 6.88 CHulla [3]).

2. PazMepsl TpyOONpOBOAOB WM KaHAIOB (UIBTPOB CIEAyeT MPUHUMATH U3 YCIOBHS
dhopcupoBanHoro pexuma padots (1. 6.125 CHulla[3]).

12. BCHOMOI'ATEJIBHBIE TIOMEILIEHUA CTAHIIUU
OYUCTKH U ITOAT'OTOBKH BO/1bI

B 31aHMM OYMCTHOM CTaHLIMM JOKHO OBITH MPETyCMOTPEHO pa3MEICHUE
XUMHUYECKON M 0aKTEepHOJOTHUECKON JTAaOOpaTOpUii NIl TPOBEACHUS aHAIN3a BO-
JIbl 1 KOHTPOJIA 32 00pabOTKOM BOJIBI, MACTEPCKUE JJIsI TEKYIIIETO PEMOHTa 000py-
JIOBaHUs, MOMEIICHUS JJI1 OOCITYyKUBAIOIIEr0 NepCcoHasa, AUCIETYEPCKOrO MyHK-
Ta, a TaKXe yIIEBOM M CAaHUTApPHOTO y3ia. PazMepsl 3TUX nmomenieHui npuHuMa-
IOTCS B 3aBUCHUMOCTH OT MPOU3BOAUTEILHOCTH cTaHIumii 1o Tadu. 31 CHulla[3].

Ha Teppuropun ctanumuu J0JKHBI ObITh pa3MelleHbl CKIIaJbl peareHTOB U
GUIBTPYIOLIMX MAaTEPUAIIOB.

12.1. Xo35icTBO 15 QUIbTPYIOIINX MATEPUATIOB

B mporniecce skcmmyaTtanuy NpouCXOAUT MOTEPst GUIBTPYIOMICH 3arpy3Ku
(mecka, apoOsieHHOTO aHTpanuTa u ap.). C 3Toi 1enblo cleayeT mpearycMaTpuBaTh
MIECKOBOE XO35IUCTBO.

Pacuer éMkocTell miig npueMa U XpaHeHus Iecka, a Takke 1mojgoop o0opy-
JIOBAHUS MECKOBOT'O XO3SICTBA CIEAYET NPOU3BOAUTE ¢ yueToM 10% exxeromHoro
MOMOJIHEHUSI O0beMa (PUIBTPYIOUIEH 3arpy3Kd M TNEPUOAUYHOCTH TEPErpy3Ku
buabTpOB yepes3 5—6 yer.
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Jliist 3arpy3ku GUIBTPOB TOJDKHBI PUMEHSTHCS TTI0 BO3MOKHOCTH XOPOIIIO
OTMBITHIE OJTHOPOJHBIC TIECKH C KOA(DPHUITMEHTOM HEOTHOPOTHOCTH BO BCEX CITy-
yasx He Oojee 2,2 (>kenaTenbHO HE Ooee 1,75).

AHTpalMTOBYIO KPOILIKY M3rOTaBIMBAaIOT U3 aHTpauurta mapok All, AK u
AC c ynenbHbIM BecoM B mipenenax 1,6—1,7, naceimusiv 0,7—-0,9 /M3, 301bHOCTD
aHTpaIuTa J0JDKHA OBITh He BhIe 5%, coaepkaHue cepbl — He Ooiiee 3%.

TpancnopTHpoBKY (GUIBTPYIONIETO0 MaTepHalia CIeayeT MPOU3BOIUTH C
MIOMOIIIBI0 THUIAPOTPAHCTIOpPTa (BOJOCTPYMHBIX HWJIM TECKOBBIX HacocoB). Pacxon
BOJIbI ISl TPAHCTIOPTUPOBAHUS (DUIBTPYIOIIETO MaTepHaia CleayeT MPUHUMATh
10 m° Ha 1 M° MaTepuaa.

JHuameTp TpyOompoBoa AJisE TPAHCIIOPTUPOBKH MYJIBIIBI OMPEACTSETCS 110
pacueTHo# ckopoctu 1,5-2,0 M/c, HO HoiDKeH ObITh HEe MeHee 50 MM, ITOBOPOTHI
TpyOOINpPOBO/a BHIMOIHAIOTCS IJIABHBIMH, C paanycoM He MeHee 8—I0 nuameTrpoB
TpyOOIpoBOJA.

Jns  uibTpyromux MaTepuasoB B COCTABE OYHMCTHBIX COOPYKEHUH
JIOJDKHO OBITh 3alPOEKTHUPOBAHO CIICIHMATBHOE MOMEIICHUE, PACION0KEHHOE B
HEMOCPEJICTBEHHON OJIM30CTH K QUIBTPAM.

12.2. IlocTpoeHHe BHICOTHOM ¢XeMbl OYUCTHBIX COOPYKEHUIH

Ha momaake o9uCTHBIE COOPYKECHHS CIIETYET pacioiaraTh MaKCHMaIbHO
UCIIOJIB3YSl €CTECTBCHHBIN YKJIIOH MECTHOCTH. J[JIsl 3TOTO HY)KHO IOCTPOUTH BHI-
COTHYIO CXeMY MCXOJISI M3 BEJIMYUH TIOTEPh HAIIOPA, ONPEISIICHHBIX PACUETOM HJIH,
cormacHo 1. 6.219 CHuII [3], npuBeaeunbix B Ta0. 4. Cornacuo 1. 6.8 CHulla[3]
pacueTHbIC pacXxoibl BOJABI B KOMMYHHKAIMSIX cleayeT yBennmduBaTh Ha 20-30%,
YTO HEOOXOAMMO YUYUTHIBATH NMPH OINPEICICHUH pacueTaMH TepenazoB ypOoBHEH
BOJIBI MEXK]Ty COOPYKCHHUSIMH M ITOTEPh HAIIOPa B COCAMHHUTEIBHBIX KOMMYHHUKAIIH-
SX.

Tabmnura 4
HOTCpI/I Halopa B COOPYIKCHUAX U COCAUHUTCIIbHBIX KOMMYHHKAIIUAX
0 [Torepu Hamopa, M
" CoopysKeHus UM COeTMHUTENbHbIE KOMMYHHUKAIIU BOILCT.
1 2 3
1 Ha ceruatsix 6apabaHHbIX GuabTpax (0apabaHHBIX CETKAaX U MUKPO(HITL- 0.4-0.6
Tpax) T
2 | Bo BXOHBIX (KOHTAKTHBIX) Kamepax 0,3+0,5
3 | B ycrpoiictBax BBOJA pearcHTOB 0,1+0,3
4 | B rugpaBaM4ecKux CMECUTEINAX 0,5+0,6
5 | B MexaHHYeCKHX CMECUTENIX 0,1+0,2
6 | B rumpaBnuueckux kamepax Xjuomnbeo0pazoBaHus 0,4+0,5
7 | B MexaHmdeckux Kamepax XjombeoOpa3oBaHus 0,1+0,2
8 | B orcToiinukax 0,7+0,8
9 | B ocBeTIUTENSAX CO B3BEIIEHHEIM 0CAKOM 0,7-0,8
10 | Ha ckopbix punbtpax 3+3,5
11 | B KOHTaKTHBIX OCBETJIUTENSAX U HPEPUIBTPAX 2+2,5
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Okonuanue Ta0i. 4

1 2 3 |
12 | B MeaseHHBIX (UIbTpax 1,5+2
8 COCOUHUMETLHBIX KOMMYHUKAYUAX
13 | Ot ceryaThix OapabaHHBIX QHIBTPOB MIIM BXOAHBIX KAMEP K CMECHTEIAM 0,2
14 Ot cMecuteneil K OTCTOMHUKAM, OCBETIUTENSM CO B3BEIICHHBIM OCA/IKOM 03:04
¥ KOHTAKTHBIM OCBETIUTENSIM
15 OT OTCTOHHMKOB, OCBETIIUTENEH CO B3BEIIEHHBIM OCAIKOM WU TIPpeUITh- 0.5:0.6
TPOB K QHUIBTpaM T
16 Ot (bI/I?LTpOB WM KOHTaKTHBIX OCBETJIUTENEH K pe3epByapaM (GUIbTpo- 05:1
BAaHHOMU BOJIBI
17 B m3mepuTensHoit anmaparype Ha BHIXOJIE M BXOJIE CO CTaHLIUH 05
,
B unukaTopax pacxoaa Ha OTCTOMHUKAX, OCBETIHTEISX CO B3BEILIEHHBIM
18 | ocamKoM, pUIBTPaX M KOHTAKTHBIX OCBETIUTENIX 0,2:0,3

12.3. KoMnoHOBKAa 0YMCTHBIX COOPYKEeHHH

KoMmoHnoBKka reHepaibHOro IIaHa OYUCTHBIX COOPYKEHUU BBITIOTHSETCS B
COOTBETCTBHHM C  TEXHOJOTHYECKMMH  TpeOoBaHmsmu, ykazaamsmu  CII
18.13330.2019 [7] u TpeGoBammsmu pasgenoB 10 m 11 CHull 2.04.02-843].
OOBbEMHO-TIJIAHUPOBOYHBIE U KOHCTPYKTHUBHBIE PEIICHHS 3[JaHUN U COOPY>KEHHI
BOJIOCHAOKEHUST HaIeKuT npuHMMath cormacio CHull 31-03-2001 [8], CII
44.13330.2011 [9]. [Ipr mpOEKTUPOBAHUY CTAHIIUI BOJIOMOATOTOBKH CIICIYET, KaK
MpaBUIIO, MpeyCMaTpUBaTh OJOKUPOBKY EMKOCTHBIX COOPYKCHHH W MTOMEIIECHUH,
CBSI3aHHBIX OOIIMM TEXHOJIOTHUYECKHM IPOIECCOM. Pa3Mepbl MpsSIMOYTONbHBIX H
JUAMETPhl KPYTJIbIX B IJJAHE E€MKOCTHBIX COOPYKEHHMH HAJJIC)KUT MPUHUMATH
KpaTHBIMHU 3 M, a 110 BbicoTe - 0,6 M. [Ipu nnuHEe CTOPOHBI WM TUAMETPE COOPY-
KeHul 110 9 M, a Takke ISl eMKOCTHBIX COOPYKEHHH, BCTPOCHHBIX B 3IaHUS
(He3aBUCHMO OT WX Pa3MEPOB), JOIMYCKACTCS MPUHUMATH Pa3Mephbl MPSIMOYTOIb-
HBIX COOPYKEHUH KpaTHbIMU 1,5 M, KpyTJbIX -1 M.

Pacxonmnpie ckmaapl Uil XpaHEHUS CHIIBHOJEHCTBYIOIINX SIIOBHUTHIX Be-
niectB (CASB) Ha miomanke BOAOMPOBOIHBIX COOPYKEHUN HAMJIEKUT pa3MeliaTh
OT 3JJaHUM U COOPYKEHUU (HE OTHOCSIIMNXCS K CKIAJCKOMY XO3SIMCTBY) C MOCTOSIH-
HBIM MPEOBIBAHMEM JIFOJICH M OT BOJJOEMOB U BOJOTOKOB Ha PACCTOSIHUU HE MEHEE
30 M; oT 37gaHui O6e3 MOCTOSHHOTO TpedniBaHus mroaen, cormacHo CHull 11-89-
80*; oT XwiIbIX, OOIIECTBEHHBIX U MPOW3BOACTBEHHBIX 3/IaHUK (BHE IIJIOIIAJIKH)
npu xpanenuu CJISIB B cTanimoHapHbIX eMKOCTSX (IUCTEpHAX, TAHKAX) - HE MEHEe
300M 1 mipu XpaHEHUHU B KOHTeHHepax M 6ammoHax - He meHee 100 m.

BononpoBoanbie coopykeHUs MOHKHBI orpaxknarbes. s 1uiomagox
CTaHIIMI BOJOIOATOTOBKH, HACOCHBIX CTAaHIMH, pe3epBYapoOB U BOJOHAMOPHBIX
OarlieH ¢ 30HaMU CaHUTAPHOM OXpPaHbI MEPBOTO MOSACA CIEAYET, KaK MPaBUIIO, MIPHU-
HUMaTh TIyXO€ OTrpaXkIeHue BbICOTOW 2,5 M. JlomyckaeTcs mpemycMaTphBaTh
OTpakJICHHE Ha BBHICOTY 2 M - TiTyxoe 1 Ha 0,5 M - U3 KoJto4ueli MpOBOJIOKHA WITH Me-
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TaJUIMYECKOU CETKH, IPU 3TOM BO BCEX CIIydasX IOJDKHA MPEeayCcMaTpuBaThbCs KO-
Jr04asi MPOBOJIOKA B 4-5 HUTEN HAa KPOHIUTEHHAX C BHYTPEHHEW CTOPOHBI Orpax-
nenusi. [IpuMblkaHue K OTpakI€HUIO CTPOCHMM, KpOME MPOXOJHBIX W aJIMUHHU-
CTPaTUBHO-OBITOBBIX 3/IaHUM, HE Aomyckaerca. K 31aHusM U cOOpy>KEHHsIM BOJIO-
MIPOBO/IA, PACIIONOKEHHBIM BHE HACEJICHHBIX MYHKTOB U MPEINPUSATUH, a TaKXKe B
npejaenax MepBOro IMosica 30HbI CAHUTAPHON OXpaHbl BOJ03a00pPOB MOA3EMHBIX
BOJ, CIIEyeT MpelycMaTpuBaTh MOABE3Abl U MPOE3Jbl C OOJETYEHHBIM YCOBEP-
HIEHCTBOBAHHBIM MOKPBITHEM. ['paHuIia mepBOro mosica 30Hbl BOJIOIIPOBOJAHBIX CO-
OpYXEHUW JT0J>KHA COBIAJIATh C OTPAXKICHUEM IUIOIIAKU COOPYKEHHUM U Tpedy-
CMaTPHUBATHCS HA PACCTOSIHUMU:

¢  OT CTEH pe3epByapoB GUILTPOBAHHOMN (TUTHEBOI) BOMBI, (DUIBTPOB
(KpoMe HaropHbBIX ), KOHTAKTHBIX OCBETJIMTENIEN C OTKPBITON MOBEPXHOCTHIO BOABI
- e menee 30 M;

¢ OT CTEH OCTaJbHBIX COOPYKEHUI U CTBOJIOB BOJIOHATIOPHBIX OaIleH -
He meHee 15 m.
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