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OcCHOBHBIE TEXHOJIOTHYECKHE CXEMbI NOATOTOBKH NUThLEeBOH BOAbI K Bl:.IﬁOp
CocTaBiieHHe BLICOTHOM T€XHOJIOTHYEeCKOM cXeMbl OUHCTKH BOAbI

CoueTtaHne COOTBETCTBYIOIIMX TEXHOJIOTUYECKUX MPOLIECCOB U COOPYKEHUIN
COCTABJISIET TEXHOJOTUYECKYIO CXEMY YIIYUIIEHUS] KauecTBa BOJibl. Mcnob3yeMble B
NPAKTUKE BOJOMOJTOTOBKM TEXHOJOIMYECKHE CXEMbl MOXKHO KJIACCHU(PHUIIMPOBATH
CJICIYIOIUM 00pa30M: peareHTHhIE U Oe3peareHTHhIC; 10 A(()EKTy OCBETICHUS; TIO
YUCITy TEXHOJOTHYECKUX TMPOIECCOB M YHUCIY CTYNEHEH KaXIoro W3 HHUX;
HaInopHbIE U O€3HATIOPHEIE.

1. PearenTHble U Oe3peareHTHbIE TEXHOJIOTHYECKHE CXeMbI ITPUMEHSIOT MPpHU
MOATOTOBKE BOJBI ISl XO35MCTBEHHO-TIUTHEBBIX LEJIEH U HYX] MPOMBIIUICHHOCTH.
VYKa3aHHbIE TEXHOJIOTUYECKHE CXEMbl CYIIECTBEHHO pa3IMyaroTcsl IO pa3Mepam
BOJIOOYMCTHBIX COOPYKEHHM M YCIOBUSAM HUX SKcIuTyaTaluu (puc. 1 u 2 cM. JeKiuro
8.).

[Tporieccbl  00pabOTKM BOABI C MPUMEHEHHUEM PEareHTOB IMPOTEKArOT
WHTEHCUBHEE U 3HAUUTENbHO d(pdexTuBHee. Tak, 1 0caKIeHNUs OCHOBHON MacChl
B3BEIIICHHBIX BEIIECTB C MCIOJb30BAaHUEM peareHTOB HeoOxoaumo 2—4 4, a 6e3
pEareHToB — HECKOJIbKO CYTOK. C HMCHOJB30BaHUEM PEareHToB  (UIBTPOBAHUE
OCYIIECTBIIIETCS CO CKOpOCThIO 5 - 12 mM/4 u 6oJee, a 6e3 peareatoB — 0,1—0,3
M/4 (MensieHHOe (PUIbTPOBAHUE).

BonoounctHbie coopykeHus st 00pabOTKU BOJbI C MPUMEHEHUEM PEarcHTOB
3HAYUTEIFHO MEHbBINIE IO O00BEeMy, KOMITAKTHEE U JICHIEBJIE, HO CIIOKHEE B
AKCIUTyaTalluu, 4YeM COOpYXeHHsl Oe3peareHTHOM cxembl. [loaTomy Oe3peareHTHBIC
TEXHOJIOTUUECKHUE CXEMbI (C THUIAPOIMKIOHAMH, aKyCTHUYECKHMMH, HAMBIBHBIMU M
MEJICHHBIMU  (PUIIbTpamMu), Kak TMPaBWIO, TMPUMEHSIOT B HEOOJBIIUX CHCTEMax
BOJIOCHAOXEHUSI TIPU I[BETHOCTU HUCXOJIHOM Bonbl 10 S50 rpaa, Oe3pearcHTHbIC

CXCMbI IIPUMCHAIOT IIPH HeFJIy6OKOM OCBCTJICHHMHN BOJbI B CHCTEMAX BOI[OCH&G}KCHI/IH



MIPOMBIIIJICHHBIX 0OBEKTOB. J[J1 3THUX 1€l HHOTIa UCTIONIB3YIOT OHO OTCTauBaHUE
WIN OJTHO (PUITETpOBaHUE HA TPYO03EPHUCTHIX (GUIBTPaX WU MUKPODUIBTPAX.

2. Tlo >pdexTy ocBeT/IeHUs] PA3TUYAIOT TEXHOJOTMYECKUE CXEMBI IS
MOJTHOTO WJIM TIIyOOKOTO OCBETJCHHS BOJBI W JJISI HEMOJHOTO WM TpyOoro
ocBeTiieHUs. B mepBoM ciydae ouMilleHHas BOJa COOTBETCTBYET TpeOOBAHUSIM
mutheBol Boabl (I'OCT 2874—82), BO BTOpOM — COJAEpXKaHUE B3BECH B
OUMIIEHHON BoJe BO MHOro pasz Ooibiie (0 50—100 wmr/m). OObYHO TpyOO-
OCBETJICHHYIO BOJly MCIIOJIB3YIOT JIIsl OXJIQXKICHUS Pa3IMYHOr0 IMPOU3BOACTBEHHOIO
000py10BaHUSI.

['my©O0oKOMY OCBETJIEHHIO MO/IBEPTAIOT BOJLY XO3SMCTBEHHO-TIUTHEBBIX U JIPYTHX
MPOM3BOJCTBEHHBIX BOJOMPOBOJNOB, TJ€ K KAueCTBy TEXHHUYECKOW BOIbBI
MPEABSBISAIOT BEICOKHE TPeOOBaHMsI. TEXHOIOTHIO ISl HEMOJIHOTO OCBETIICHHS BOBI
OOBIYHO UCHOJIB3YIOT IPU MOATOTOBKE TEXHUYECKOMN BOJIBI.

3. 1o unciTy TEXHOIOTHYECKHX MPOLIECCOB U YHCTY CTyIeHel KaKI0ro U3 HUX
TEXHOJIOTMUECKUE CXEMBbI MOJPA3/ENIAIOT Ha OJHO-, IBYX- M MHOTOIIPOLIECCHBIE.
Tax, ycoBepIieHCTBOBaHHAsI TEXHOJOTMYECKasl CXeMa Ha pUC. 2, O SBJSIETCS JIBYX-
MPOIIECCHOW, KOTJa JBa OCHOBHBIX TEXHOJOTHYECKHX IMpoiecca — 00padoTka
BOJBl B CJIO€ B3BELIEHHOTO OCagKka M (UIBTPOBAaHUE — OCYILIECTBIISIOTCS
MOCJIEZIOBATEIbHO W OJHOKpAaTHO (B OJHY  CTYINEHb). AHaJOru4yHas
TEXHOJIOTMYECKas cxeMa ¢ (IoTaTopoM INpuBeAeHa Ha puc. 2, 2. B tom ciyuae,
KOT/1a OJJUH U3 OCHOBHBIX TEXHOJOTMYECKUX MPOLIECCOB OCYIIECTBIISICTCS IBAYKIbI
Wi Oojee pa3, TEXHOJOTMYECKash CXeMa Ha3bIBaeTcs MABYX-, TpeX- WU
MHoroctynenuatod. Hampumep, Ha puc. 2, 6 TMOKa3aHa OJHONPOILIECCHAS
TEXHOJIOTUYECKas] CXeMa C KOHTAKTHBIMH OCBETJIMTEISIMU, T/Ie OCHOBHOM TEXHO-
JIOTHYECKHIA TIpoIiecC — (PUIBTPOBAHUE — OCYIIECTBIISIETCS ABAXKIBI.

KonniecTBO TEXHOIOrMYECKUX MPOLIECCOB U YUCIIO CTYMEHEN KaXKI0TO U3 HUX

3aBUCAT OT Tpe6OBaHHﬁ, MNpCAbABIACMBIX K BOAC HOTp€6I/ITeJ'IeM, H KadeCTBa



ucxogHo?! Boabl. Tak, Anst rpyOOro OCBETJIEHUS BOJBI MOXHO OTPAHUYMUTHCS
IPOLIECCOM OCAXKJICHUS, LIEHTPUPYTUPOBAHUS WU TOJBKO (DUIBTPOBAHHEM, B TO
BpeMsl KaK Mpu 00pabOTKE BBICOKOMYTHBIX BOJ JUIsl XO35IMCTBEHHO-TTUTHEBBIX IIEJIeH
MPUMEHSIIOT OCAKICHHE B JBE CTYICHHU C IMOCICTYIOMUM-(PUIBTPOBAHHEM B OJHY
CTYIIEHb WM HCIOJIB3YIOT TEXHOJOTHYECKYI0 CXEMY, IIPEIyCMAaTPHUBAIOIILYIO
MIPEIBAPUTEIILHOE OCBETJIICHUE BOJIbI B TMAPOIMKIOHAX C MOCIEAYIOEH OYHCTKOM
10 TEXHOJIOTHYECKUM cxemaM Ha puc. 11.1, ommm 11.2, 6.

B npakrthke mNOATOTOBKM BOABI sl HyXJ HpombliiuieHHOCTH (TOC,
XUMUYECKOW U JIp.) TPUMEHSIOT HAMOpPHBbIE TEXHOJIOTHUUYECKHE CXEMBl C
MHOTOCTYTIEHYaThIM (DUIIBTPOBAHUEM.

4. Ilo xapaxkrepy aBHKeHUs] 00padaTbIBaeMOil BOAbI TEXHOJIOTMYECKHE
CXEMBbI TIOJIPa3CIIAIOT Ha cCaMOTeUHbIe (Oe3HanopHbIe) U HanopHbie (cm. puc. 11.1).
Ha ropoackux u KpymHbIX MPOMBIIUIEHHBIX BOJOOYHUCTHBIX KOMILIEKCAX MCXOIHAS
BOJA JBMXKETCSI TIO COOPYKEHUSIM CAMOTEKOM, MPU 3TOM YPOBEHBb BOJbI B KXKJIOM
MOCJIEAYIOIIEM COOPYKCHUM HWXKE YPOBHS B MPEAbIAYIIEM. Pa3HOCTh ypOBHEU
onpeAessieT Harmop, TpeOyeMbld AJis MTPEOAOICHHS THAPABIMUYECKUX COMPOTHUBIICHUMA
BHYTPU COOPY>KEHHSI U B KOMMYHHUKAIIUSAX OT OJHOTO COOPYXEHHUS K JIPYyTOMY.
[ToaToMy yBSI3Ka B3aMMHOIO PACHOJIOKEHUSI OTIENIBHBIX OYHUCTHBIX COOPYKEHHIA
TEXHOJIOIMYECKOM cXeMbl (T. €. TIOCTPOGHHE BBICOTHOM CXEMbI) HMEET
NEPBOCTEIIEHHOE 3HAYEHUE.

[Ipy HamopHOW TEXHOJOTUYECKOM cxemMe oOpabaTbiBaeMasi Boaa OT
COOPY)KEHHUSI K COOPY>KEHHWIO JBMXKETCS TI0JI JABJIGHUEM BBbIIIE aTMOC(HEPHOTO,
MO3TOMY OTHEJIbHBIE COOPYKEHHUS MOXKHO pacroyiaraTb Ha OJHOM OTMETKE.
HarmopHblie 04rcTHBIE COOPYKEHHUS TOJDKHBI ObITh TEPMETUYHBIMU M PACCUMTaHBI Ha
JaBJICHHE,  pa3BUBaEMO€  HacocamMd. IIpy  HCIONB30BaHWM  HAMOPHBIX
TEXHOJIOTUYECKUX CXEM Pe3epByapbl YHCTOW BOMBI U HAacCOCHYIO cTaHuumio || moxpema

MOXHO HC YCTpauBaThb. B OTACIBHBLIX ClIy4dasaX OYHIICHHAsA BOJa IIOA HAIIOpOM



HacocoB | mombema mepenaeTcsi HeMOCPEACTBEHHO B CETh MOTPEOUTENEH (CM. pHC.
1, a). HaoGopoT, npu 6e3HAOPHOM ABUKEHUU BOJBI IO OYUCTHBIM COOPYKEHUSIM
HEOOXOJMMEBI JIBE€ HACOCHBIC CTAHITUM W pe3epBYyapbl YUCTOW BOABI. [Ipn HamopHBIX
TEXHOJIOTUYECKMX  CXEMaxX  3HAUYUTEIbHO  TMOBBIIMIACTCS  METALIOEMKOCTh
BOJIOOYHCTHBIX COOPYKEHUI, UYTO OrPAHNYUBACT UX MTPOU3BOUTEIHLHOCTD.

BriOop TexHOJIOrMYECKONW CXEMbl YIY4YIIEHHs] KadecTBa BOJbl 3aBUCUT HE
TOJILKO OT KauecTBa BOJbl HMCTOYHHKA M TpeOOBaHWM moTpedurtens, Mo U OT
KoJM4decTBa moTpedinssemMor Boawsl. Hampumep, st 00paboTku  HEOOIBIIOTO
KOJIMYECTBA I[BETHOM WM MYTHOW BOJbI HE MOXKET OBbITh pPEKOMEHJIOBaHa 0e3
U3MEHEHHs (10 DKOHOMHYECKUM COOOpPaKEHHUSIM) OCHOBHAS TEXHOJOTHYECKas
cxema. B 3ToM cinydae BMECTO TOPU3OHTAIBHBIX OTCTOMHUKOB CJIEIYET MPUMEHSTh
BEpPTUKAJILHBIE, & CMECUTEIIb MOYKHO 3aMEHUTH COIJIOM BEeHTypu niu man6oil.

OpuUEHTUPOBOYHO  TEXHOJOTMYECKass  CXeMa i1 OCBETJICHHS WU
obecrBeunBanus Boabl 10 uMHTOB ['OCT 2874—82 moxeT ObITh BhIOpaHa IO
pexomenpanusm  CHull 2.04.02—84 «BomocHaOkenue, Hapy>KHbIEe CETH U
coopyxeHusi» (Tabia. 15) wmcxoas W3 TOKasarejaed MYyTHOCTH, IBETHOCTH M
MIPOU3BOJIUTEIILHOCTH OYUCTHBIX COOPYKEHUHN C yueToM TpeOOBaHUM K Ka4eCTBY
ocBeTJICHHOW BOJbI. ( Tabnuily mpuUBECTM K KOHKPETHBIM TEXHOJIOTHUYECKUM

cXxeMaM OCBeTJIeHUs BOJibl. Puc.1,2)
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Puc.1(a,0,B). be3peareHTHbIE TEXHOJIOTUYECKHUE CXEMBI YIYUIIIEHUS KaduecTBa
BOABl C THIPONHMKIOHOM (a), akyctuueckuMm GuiabTpoM (0), MeJICHHBIM
GUIBTPOM.

1, 5 — momavancxogHOM BOJBI M OTBOJ (UIbTpara; 2 — THAPOIHMKIOH; 3 —
ckopbIil GunbTp 1 crynenu; 4- ckopelil GUIbTp 2-0M CTyNeHH; 6 — aKyCTUYECKUN

buneTp; 7 — pacnpeneauTeabHas €MKOCTb, 8 — JBYXIOTOYHBIN JABYXCJIOWHBIN



¢unbTp 2-0if crynenu; 9 — memnenusii ¢punbTp; 10 — PUB; 11 — Hacoc; 12 —

COOPYKCHUA IJIA 060p0Ta N IIOBTOPHOI'O UCIIOJIb30BAaHUS ITPOMBIBHBIX BO.
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Puc. 2 (a,0,8,r,1). PeareHTHbIE TEXHOJOTMYECKUE CXEMbI YIIYUIIICHUS KAYeCTBa
BOJIbI C OTCTOMHUKAMH (a), OCBETJIUTEIISIMU CO CJIOEM B3BEIIEHHOTO ocajka (0),
KOHTaKTHBIMU OCBETIUTENIIMH U MUKpO(HiIbTpamMu(B), ¢paoraropami (T),
TOHKOCIIOWHBIMU OTCTOMHUKAMH Ha II1aBy ().
1,12 — mogavya KCXOAHOW BOJBI U OTBOJ 00paOOTaHHOMW; 2 — KOHTAKTHBIH
pe3epByap; 3 — ycTaHOBKa YIJIeBaHUS BOJbI; 4 — XJIOpaTOpHas; 5 — 0aku
KOaryJisiHTa; 6 — BEepTUKAIBHBIA CMECUTENh; 7 — KaMepa XJIOMbeoOpa30BaHUS;
8 — TOpU30HTANbHBIA OTCTOMHUK C TOHKOCTOMHBIMUA MOAYJISIMU; 9 —
¢dToparopnas ycranoBka; 10 ckopsiit punstp; 11 — PUB; 13 — ocBeTnurens
BO B3BEIICHHBIM CJIOEM Ocajika; 14 - MUKpoPMIbTp; 15 — KOHTAKTHBIN

ocBeTiuTeNb; 16 — uorarop; 17 — HanmopHs! i Oak; 18, 19 — pezepByap-



YCPEAHUTEND IIPOMBIBHBIX BOJI € IMECKOIOBKOM; 20 — Hacoc; 21 — kommpeccop;

TOHKOCJIOWHBIA OTCTOMHUK Ha MMOHTOHAX.

2. OnpeaeJieHne NPOM3BOAUTEIBLHOCTH BOAONPOBOAHBIX 0UMCTHBIX
CTAHIUI.

[lonHas MPOU3BOAUTENBHOCTh OUUCTHON CTAHIUU Q,, COCTABIISET:

Qo = Qs + Qoo (1 1)
rae Q,,..., — MOJIE3HAs] TPOU3BOAUTEIBHOCTH BoIonIpoBoiHOM O.C.;
a - KOO(DPUITUEHT, YIUTHIBAIOITUI pacXo/1 BOJbI HA COOCTBEHHBIE HY X IbI
BogonposojHoi O.C.
a=1+na, +n,a, + N, +N,,, (1.2.)
T7Ie N, - KOJIMYECTBO CTYIICHEH OCBETICHUS BOJBI;
n, - KOJUYECTBO CTyNEeHEN (QUIBTPOBAHUS BOJIBI;
N,- KOJIMYECTBO CTYIEHEN JOMOIHUTEIBHON 00pabOTKU BOIbI (YMATYEHUE,
obeccoanuBaHue U T.11.);
n, - KOJUYECTBO CTYNEHEH NPEIBApUTEIHLHOTO POIIEKUBAHUS BOJIBI Uepe3
MUKPODUIBTPHI U OapabaHHBIE CETKH;
a, - K03 GUIMEHT, YYUTHIBAIOIINMA MMOTEPH BOJIBI CO COPOCOM OcaKa Ha

COOPYXKE€HUS OTCTauBaHUA BOAbBI «; = 0,015+0,03;
a,- KO3(POULUUEHT, yYUTHIBAIOIINUNA TOTEPHU BOJbI PU TPOMBIBKE (PUIBTPOB,
a, =0,03+0,04;
&, - KOOPOUUMEHT, yYUTHIBAIOIINN TOTEPU BOJbI HA CTAHLIUN YMSITUYECHHUS
WM 00eccoNMBanus, a, =0,2+0,3;
a,- KO3 (HULKEHT, YUYUTHIBAIOLIUI TIOTEPHU BOBI IPU TPOMBIBKE
MUKPODUIBTPOB (¢, =0,005) unu 6apabaHHBIX CETOK .
n,=2; @,=003; n,=0: &=1+0+0,03+1-0,07+1-0,005=1105
Q,,, — IOMOJHUTENBHBINA pacxo] BOJIbI, ipoxoasuier uepe3 O.C. npu
HAIIOJIHEHUH IPOTUBOIIOkKApHOIo 3anaca B PUB
36-1,,.(n g +n"-q,)
don T

n.n.sz.

, (1.3)

rae t,, . — pacueTHoe BpeMs TymeHus noxapa no CHull paBHo-34aca;

noac

n— paCcdCTHOC KOJIUYICCTBO ITO0KApPOB, OAHOBPCMCHHO BO3HUKAIOIIHUX B
HACCJIICHHOM ITYHKTC,



N - pacyeTHOE KOJIMYECTBO MTO’KAPOB, OJJHOBPEMEHHO BO3HUKAIOIINX Ha
IIPOMBIIIICHHOM MPEANPHUITHH;
0,uq, — COOTBETCTBEHHO, PACXO/IbI BOJBI Ha TYIICHHE OJHOTO MOXKapa B

YKUJIOMN SaCTPOﬁKe H Ha IIPOMBINIJIICHHOM IIPCAIIPUATHH,
T — BPCMsI ITOITIOJIHCHUA ITPOTUBOIIOKAPHOI'O 3al1aca: JIJIAd JKUJION

3acTpoiiku | KaTeropuu HaJe)KHOCTH — 244, JJI TPOMBIIIJICHHOTO IPEIMPUITHS —
364, B HEOOJIBIINX HACEIEHHBIX TyHKTaX — 724.
3,6-3(3-40+1-5
q,, =383 24 +15) _ o625 m*/eym:

Q = Qnon o+ Q()on = ],105 -45000 + 56,25 = 49781,25 m3/cym ’




OnpezleJIeHne PACYETHLIX 103 P€Aar¢HTOB 103 P€ar¢cHTOB.

OmnpenenieHre pacYETHBIX /103 KOAryJISHTA.

B kauecTBe KOaryJsiHTa NPUHUMAEM CEPHOKHUCIIBIM AIIFOMUHHAN , KyCKOBOU,
HEOUHIICHHBIH - Al,(SO,),.

o3y koarynsiHTa /{, , TOMyCKAaeTCsl IPUHUMATH PU 00padboTKe:

- MyTHBIX BoJ 110 Tabn. 16 CHull 2.04.02-84; - neTHBIX BOA 1O (hopmyIie:
A.=4/1,(3.1)

rae IJ] — uBEeTHOCTh 00pabaThIBaEMON BOABI, Ipal.

B sTom cnyuae:

[Tpu M= 350 mr/ 11. - no3a no mytHocTH: 40 me/a

[Ipm uBetHocTH 11=45 rpamycoB-103a 1o NBETHOCTH: 26,8 me/xn

JIist pacueTa NpUHUMAETCSI MaKCUMallbHas 103a KoaryisHTa 27 me/a, T.K.
cornacHo IIpumeuanuro 2 Tabmuupl 16 103a KoarymisiHTa JUisi KOHTaKTHBIX

peUIbTPOB U KOHTAKTHBIX (PUIBTPOB NpuHUMaetrcsa Ha 10-15 % Hike, yem 1o
Tabuue.

4.2. Onpenenenne noTpeOHOM 103kl (IOKYJISIHTA.

B kauectBe ¢uiokyinsiHTa ucnonszyeM nonuakpuwiamug (ITAA). lozy
(bIOKySHTA CaeayeT TPUHUMATh TIPHU BBOJIC TIEpe KaMEpOU XJI0MbeoOpa3oBaHMs
no tabn. 17 CHull 2.04.02-84 1, =0,4 me/x

4.3. Onpenenenue J03bl XJI0PCOIECPKALIMNX PEArCHTOB.

o3y xjiopcoiepKailix peareHToB Py MpeaBapUTEILHOM XJIOPUPOBAHUU U
JUISL YITYYIIEHUS X0/1a KOAryJIsiiui U 00eCIIBEYMBAHUS BOBI, TAKXKE JJIsI
YIYUYIIEHUS] CAHUTAPHOTO COCTOSTHUSI COOPYKEHUH, ClienyeT IPUHUMATh 7 m2/n
(n.6.18. Jlyna o6e33apakuBaHusl 1032 XJIOpa MPUHUMACTCS 2 m2/ 1.

XJIOpcoaepxKallue peareHTbl PEKOMEHIYETCSI BBOAUTH 3a 1-3 MUHYTHI 10
BBO/JIa KOATyJISIHTOB.

Xyop asis 006e33apakuBaHus BOJbI BBOAUTCS MOCie (PUIBTPOBAHUS BOIBI
yepes PUB.

4.4. Onpenenenue MoTpeOHOMN 103kl MOIIIETAYMBAIOIIETO PEareHTa.

Jlo3y mojmenaynBaromero peareura J,, , me/ 1, HEOOXOAUMOM JIs

yIJIYYILIEHHs] POLEcca XJIOMbeoOpa3oBaHusl, CIEAYET ONpPENesaTh o popMyIie:

A, :Km[ﬂ" —l[[OJ+1, (4.1)

e

K

rjae /[, — a03a 06€3BOJIHOTO KOAryJsiHTa, M2/ x|



e,— DKBUBAJEHTHAS MAacca KOArylIsHTa, me —oke/, IPUHAMaeM s Al, (SO, )s
paBHOU-57,;
K,,— K03 GULMEHT, paBHBIN UL H3BECTH 28 ;

[I],— MUHMMaJIbHas IICJIOYHOCTb BOABI, M2 — 3K6/ I,

A, = 28(2—? —1,9) +1=-35 me/n, 4TO TOBOPUT O TOM, YTO IOIICIIAYNBAHUS HE

Tpedyercs.
[Ipu NOIOXXUTENIBEHOM OTBETE MPUHUMAETCSI U3BECTh, KOTOPAs PUBO3UTCS
Ha CTaHIIUIO WU B BUJIE:
® KYCKOBOM HeraleHoW u3BecTu. ['alenue ¢ nojsydeHuem
M3BECTKOBOTO TE€CTA MPOU3BOJAUTCS B TACUJIBHBIX sIMax (JJIs1 CTAaHIIUU
HEOO0JIBIION MPOU3BOAUTEIHFHOCTH) WM B annapaTtax JJis
0€30TXOJHOTO ralieHus:
® K3BECTH MYIICHKU, KOTOpask XpaHUTCS HA CKIAJE;
® K3BECTKOBOIO TECTA;
e H3BECTKOBOI'O MOJIOKA C H3BECTKOBBIX 3aBOJIOB.



Pacuer coopy:xeHUil peareHTHOI0 X03A1CTBA.

KoarynupoBanue Bo/ibl OCYIIECTBIISIETCS PACTBOPOM CEPHOKHUCIIOTO
amOMUHUA. HeOUnIeHHbIM KyCKOBOM CEPHOKHUCIIBIN aTIOMUHUM C COEPKAHUEM
33,5% 06e3BoAHOrO BellecTBa MOCTABIISIETCS Ha XK/J1 CTAHLIMIO B KPBITBIX BaroHax
HaBajioM ( Macca HeTTo BaroHa 60T ), pa3rpyxaetcs B a/caMOCBaJIbl
IPy30II0ABEMHOCTBIO 5 T M IOCTABISETCA Ha CTAaHLUIO OYUCTKHU BOJBI.

[TpyHMMaeM MOKpOE XpaHEHHUE KOAryJIsiHTa Kak HauboJjee MepCreKTUBHOE.
Tak Kak MpoUu3BOIUTEILHOCTh OYUCTHBIX coopykKeHuit 6ombie 32000 m3/cyT
IPUHATA K IPOCKTUPOBAHUIO CXEMA PEAreHTHOIO X0351CTBA C pACTBOPHBIMU
Oaxamu, OakaMu- XpaHWIKIIAMH U PACXOJIHBIMHU OaKaMU.

CyTOuHBIN pacxo/ KOAryJIiHTa [0 TEXHUYECKOMY IPOIYKTY COCTaBIISET

QcyT : DK
1 = T ————  T/CyT
10000 - P,
rae
D« - pacueTHas 103a KoaryyisiHTa B MI/JI;
P. - conep>kanue 0€3BOHOTO MPOAYKTa B KoaryisiHte, %0.

Geyr =48 600 x 40,5/ 10000 x 33,5 = 4,92 1/cyT.

Tpebyemoe KOJIMUECTBO /1 BATOHOB, €IMHOBPEMEHHO JT0CTABJISIOMINX
KOAryJISTHT Ha CTaHITUIO OTIPEICTISETCS U3 YCIOBHSI MUHUMATIBHOTO H
MaKCHUMaJIbHOTO BPEMEHH XpaHEHUS U UCTIOJIb30BaHUS, COCTABIISIOIICTO
cooTBeTCTBEHHO 15 1 30 cyToK.

Torna TpeGyemoe konudecTBO BaroHoB N, Oymer

Ni = Geyr T/ Ggar , THe  Ggor = 60 T - Bec Barona
N,;=4,92 x 15/60 = 1,23; N,, = 4,92 x 30/60 = 2,46

EnnHoBpeMeHHas [OoCTaBKa KOAryJisiHTa Ha CTAHLIHUIO OCYILECTBISETCS IBYMSI
BaroHamu o01mKM BecoM 120 T co BpeMEeHEM ero UCIOJIb30BaHUsl PaBHBIM

T =Guar Np/ Gy =2 x 60/4,92 = 25 cyTOK.

OO61mmit 00beM pacTBOpPHBIX OaKoB U OakoB- xpanwiuil X W onpenensiercs
MCXO/s U3 O0IIEro Beca MPUBO3UMOI0 Ha CTAHIIUIO KOAryJIsHTa.
ZW=W, + W,



Konnentparus pacTBopa KoaryJisiHTa B paCTBOPHBIX Oakax U Oakax-
XpaHuuI npussrta b, =17% ( m.6.21 CHull 2.04.02-84*) npu miotHOCTH
pactBopa v, =1, 18 /™.

Torma £ W = 100G, 'Ny/( y,b,) =100 x 60 x 2/(1,18 x17) = 598,2 M

O6beM pacTBopHOro 0aka W, npuHUMaeM M3 yCIOBHA €IMHOBPEMEHHOM
3arpy3KH €ro JByMs a/M rpy30noabeMHOCTH 1o 5 T. KonmnuecTBo pacTBOPHBIX
0aKOB NPUHATO paBHOE N, = 3, KOJMYECTBO 0AKOB-XPaHMIHMI IPUHATO Ngx = 3

W, = 100G, N/ ( 75 10,) = 5x2x100/(1.18x17) =50 M
Torna o6bem Oaka-xpanunuiia OyaeT paBeH
W= (ZW-W,.n) ne, =(598,2-50x 3)/3=149,4 m°
Bpewmst moHOTo MpUroToBIIEHUS paCTBOPA KOATyJISIHTA, BKIIIOYAst 3arPy3Ky,
pPacTBOPEHHE OTCTAMBAHUE U MEPEKAYKY B OaKU - XpaHUIIUIIA IPUHATO PaBHBIM 12
yacaMm. PacTBopeHue U nepeMenInBairie KoaryJsiHTa MpeayCMaTpruBaeTCsl CKaThIM
BO3IyXOM C HHTCHCHBHOCTBIO 8 11/(c'M?).
O06beM pacxoIHOTO Oaka MPUHST UCXOS U3 BpeMeHU paboTsl 1=12 yacos,
KOHIIGHTpaImy pactBopa b= 8% ¢ y=1,08 T/m° u paBen
W= Q,,, t Dx/(10000b" y24)
W =48 600 x 12 x 40,5/ 10000 x 8 x 1,08 x 24 = 11,4 m°
K npoekTupoBanuio npuHUMaeM JiBa 0aKka eMKOCTBIO 1o 12 M° KayKIbIi.



OmnpeneJsieHue napaMeTpPoOB COOPYKEHU peareHTHOI0 X035 CTBA.

1. PactBopHBIE Oaku
BricoTa pacTBOpa B pacTBOPHOM OaKe MPUHSATA PAaBHOM 2M, IPEBBIIICHHUE
KpoMKH O0opTa 6aka Haja pactBopoM 0,3 M. Torna miomaas ogHoro 6aka Oyer
paBHa
F, = Wy/H, =50/2 =25 M,

JlnuHa 6aka MpUHATUU paBHOM SM, mmpuHa 3 M. HykHSS yacTh pacTBOPHOTO
0aka 3anpoeKTUPOBaHA C HAKJIOHHBIMU CTEHKAMH K BHYTPEHHEU CTOpOHE Oaka Mo
yrmom 25°  (cM. mpuMedanue 11.6.24 CHul12.04.02-84%) st gero
MpeayCcMaTPUBAETCS CUCTEMA THIPOCMBIBA OCaJKa C OJHOBPEMEHHOM Moavyeit
cxaToro Bo3ayxa. KyckoBo# KoaryJisiHT BBITPYKaeTCsl U3 a/CaMOCBaJIOB Ha
ChEMHBIE KOJIOCHUKOBBIE PEIIETKU U3 IEPEBSHHOIO Opyca ¢ mpo3opamu 12 MM
(10-15 mm cormacao CHulI).

O0BeM NOAKOTOCHUKOBOM YacTh (moanona) Wi, , TpuHAT paBHBIM 30% OT
€MKOCTH PacTBOPHOTO Oaka

Woonp = 0,3 W, =0,3 x50 =15 m°
Torga o0beM NUpaMUAAIBHON YaCcTH MOI0HA OYIET paBeH
Wipaw= 1/3 Sphpan = 1/3 S, tga = 1/3 x 15 x 3 x 0.466 = 6,9m°

IpH €€ BBICOTE Nyypay = 3 X 0.466 = 1.4 M.

BricoTa BepTUKaIbHBIX CTEHOK MOAA0HA OyAeT
MUHHUMAJIbHAS N1= (Wionp = Wipan)! Fp = (15 -6,9)/25=0,32 M
MaKCHMaJjbHas C y4eTOM MUpaMHUIaIbHOM YacTh moaaona h,=0,32 + 1,4 =1,72 m
TosrHa CTEHOK PaCTBOPHOTO Oaka u nmeperopo 1ok npunsTa 0,2 M.

st onopoxHeHust 1 copoca ocajka npeycMaTpuBaeTcs TpyOOonpoBo/L
nuametpoM 150 MM U3 IpUsIMKa HUYKHEW 4acTH MOJIJI0HA.

2. baku-xpaHuiuiia.

O6beM ofHoro Gaka-xpanummma mpusst 150 m°. [lupuHa Gaka 1o
KOHCTPYKTHUBHBIM COOOpPa)KEHUSIM MPUHATA PABHOM JJIMHE PACTBOPHOTO Oaka,
T.€. 5 M. Toraa, npu nuHe 6aka- XpaHUIUIA paBHOM 9M, ero BeicoTa Oynet 3,35
M. O611ast cTpouTEIbHAS BBICOTA C YUETOM MPEBBIIICHUST KPOMKH OOpTa HaJl
ypoBHeM pactBopa 0,3 M OyaeT 3,65 m. J[Huia 0aKkoB-XpaHUJIMII TPUHSITHI C
ykioHoM 0,01 k cOpocHOMY TpyOompoBoy auamerpom 100MmM.
3. Pacxoanrle Oaku

OGBEM OHOTO PacXoaHOro Gaxa mpumst 12 M° . IIpuHIMaeM 6aku
CJIEYIONIUX pa3MEPOB: JITTMHA - 3M, IIIMPUHA - 2M, BBICOTA pacTBOpa -2M. O01Ias
CcTpouTenbHas BbicoTa 2,3 M. JlHHIIA pacXoaHbIX 0aKOB TPUHSTHI ¢ yKioHoM 0,01
K cOpocHOMY TpyOotpoBoy nuameTpom 100mm.



PacueTt B0O31yX01yBOK M BO31yXOIPOBO/I0B.

JIst nHTeHCHUKAIIA TTPOTIecca paCTBOPEHUS KOAryJyIsTHTa U
nepeMeNIMBaHus pacTBopa B 0akax XpaHWIMIIAX U B PACXOAHBIX OaKax
npeaycMaTpuBaeTCs Mojada BO3/lyXa ¢ MHTEHCUBHOCTBIO:

- B pacTBOPHBIX 6axax | = 8 /(cm?) (8-10 /(cm?) cormacro CHull 2.04.02-84)
- B pacXOJIHBIX 6aKax u Oakax-xpanmmmax | =4 1/(cm?) (4-5 1/(cM?) cormacHo
CHull 2.04.02-84).

PacTtBopeHue koarysasiHTa MpOU3BOJIUTCA OJHOBPEMEHHO B TPEX
pacTBopHBIX Oakax. [lepemennBanue pacTBopa KoaryJsiHTa B 0akax -XpaHUIUIIax
Y PacXOJIHbIX OaKax MPOU3BOJUTCS MO OYEPEAU C MoJlaueid BO3ayXa B OJIUH Oak-
XPaHWIUIIE W OJUH PACXOIHBIN OaK.

Tornma pacueTHbIN pacxo]l BO31yXa paBeH

Quosn = (3Q°, + Q%5+ Q) 60/1000 M*/mun

Q%, =F, 1=25x8=200 1/c

Q' 6x=Fsx 1=9x5x4=180x/c

Q" =F,/1=2x3x4=24u/c

Quoss = (3 X200 + 180 + 24 ) 60/1000 = 48,24 v*/muH
YcranaBnmMBaeM 4eThIpe BO3IYXOyBKH (TpH paboure U OJIHY PE3EPBHYIO) MapKu
PMK-4 npouszBoautensHOCThIO 16,4 M°/MMH ¥ H30BITOYHOM naBJIeHUH 15 M,
MIPUHUMAEM JJICKTPOJIBUTaTEIb MOIIIHOCTBIO 75 KBT MpU CKOPOCTU BpaleHus 740
00/MUH.

CkopocThb ABMmXeHHs Bo3ayxa V B TpyOonpoBoje auametpom 200 MM npu
naBmenun 1,5 kre/cM® onpeaensiercs mo Gpopmyie (10/mkHA ObITh B mpeenax 10-
15 M/mMuH.)

V = W/ [60(p+1)0,785d7] ,
rae W- npou3BoauTENbHOCTh BO3AYXOIYBOK M°/MUH;

p- JaBIEHHE B BO3AYXOMpoBoe p= 1,5 krc/em?;

d-auamMeTp BO3AyX0OBOJIA B M.

Torzxa V =50/ [60/(1,5+1)0,785 x 0,2°] = 10,6 M/MHH, 4TO B ZOMYCTHMBIX
npeenax.

[ToTtepst naBnenus B Bo3ayxoBojie mo naiuuHe L=30 M onpenensitorces mo
dbopmyie

P,=12,58G’L / (yd®),

rie G =W 60 y - Bec Bo3ayXxa, NPOXOJIAIIETO Yepe3 TPyOOIpPOBOI B OJUH
4yac B KI/4;
L =30 M -1uHa BO3LyX0BO/Ia B M;



Y - yIOenpHBIA Bec cyxoro Bozayxa (cm. tabn 19 B.®D.KoxwunoB Ouwncrka
MUTBEBOM M TEXHHUECKOH Bombl). v = 1,917 xr/m® mpu p= 1,5 krc/em® u
temreparype 0° C ;

B =f(G) - ko>ddumment comporupieHuss (cm. taodm. 19 B.d.KoxuHoB

O4ncTKa MTUTHEBOM U TEXHUUECKOU BOJIBI).

Torna

G=W©607y=49,2x60x 1,917= 5659 xr/u.
P,=12,5x 0,79 x 5659x 30/1,917 x 200°= 0,015 krc/cm’.

[ToTepst HarOpa HA MECTHBIE COMTPOTUBIICHUS ONPEEIACTCS

P, =0,063%¢ - V?/ 10000 krc/cm’,
[Tpu HasIMuMK ceMu TPSIMOYTOJIbHBIX KoJieH C,=1,5 u mectu oTBo10B C, =2
noTepst Haropa OyaeT

P, =0,063 x 22,5 * 10,6°/ 10000 = 0.016 xrc/cm’

Cnenomarenbno, 2P = 0,015 + 0,016 = 0, 031 KFC/CMZ, wm okoino 3%
pa3BUBacMO BO31yXOAyBKOW. BBUIy HEOOJBIIONW BEJIUYMHBI ATOTO JABJICHHS
MIPUHUMAETCSI PECUBEP YMEHBIIIEHHOTO 00beMa.

Kpome marucrpanpHOrO BO3ayxoBojaa auamerpom 200 MM ycTpauBarOTCs
OTBETBJIEHHUS auamMerpoM 1o 100 MM, CHUCTEMBI CTOSKOB W TOPHU30HTAIBHBIX
IpIpUYaThiX HUIaHroB nauamerpamu 50 m 38 MM, pacnojaraéMbIX MapajuieJIbHO Ha
pacctostHuM 500 MM TMOJ] KOJIOCHMKOBBIMU PEIIETKAMU PACTBOPHBIX OAaKOB U 1O
THY 0aKOB-XPaHWJIUI U PACXOIHBIX 0AKOB.

AHQJIOTUYHBIE TPOPE3UHEHHBIE APMHUPOBAHHBIE MIJITAHTM UM BUHUILIACTOBbBIC
TpyOsl auametpoM 100 MM TpUMEHSIOTCS MJis TEperycka pacTBopa U3
PacTBOPHBIX 0aKOB U aAuamMeTpoM 50 MM Uil OTBEJEHUS pacTBOpa U3 PACXOJIHBIX
0aKoB.

CTeHKH Y JTHUIIA KeIe300€TOHHBIX 0AKOB MOKPBHIBAIOTCS KUCIOTOCTOMKUMHU
IJIMTAMU HA KUCIIOTOCTOMKOM 3aMasKe.

[Ton6op HacocoB.

JIns mepekadky KoaryjsiHTa U3 pacTBOPHOTO Oaka B OakU-XpaHWIUILA U U3
0aKOB-XpaHUJIUII B PACXO/IHbIC 0aKU MPUHUMAIOTCS KUCIOTOCTOMKHE HACOCHI TUTIA
X. IIpon3BoANTENHLHOCTh HAcOCA OMNpeEJeeHa U3 YCIOBUS MEepPEeKauKyd KoaryJssHTa
U3 pacTBOPHOTO Oaka B Oak-XpaHWIMIIE B T€YeHHWE OJHOro yaca. [IpuHuUMaroTcs
nBa Hacoca (oauH  paOouMii, OJIMH pEe3epBHBIN) mapku  3X-91-1
IPOU3BOAUTEIBHOCTBIO 60 M°/4 i HAIOPOM 26 M. BOZ. CT.

Jlist no3upoBaHMS PEareHToB B 00palaThIBAEMyI0 BOJY  MPUMEHSETCS
Hacockl-no3atopsl Tuna HJI.

Pacxon nepexkaunBaeMOro KOaryjiasiHTa COCTaBIISIET

Ok = Quoms Di/ (10000 b 'y 24) = 48600 x 40,5/10000 x 8 x 1,08 x 24 = 0,94 m°/u



[Tpunumaem Hacocel mapku HJI 1000/10 (1 paGouwmii, oquH pe3epBHBIN)
npou3BoauTeNbHOCTHIO 1,0 M3/u u Hamopom 1 MIla ¢ vactoroit Bpamenus 1500
00/MHH ¥ MOUTHOCTBIO AJIEKTPOABUTaTENs 2,2 KBT.

Pacuer ycranoBku 11t pacTBopeHust Quokynsnra [TAA.

JIisi uHTeHCUPUKAUK TIpollecca KOaryJsilui MPUMEHSETCS CUHTETUYECKUN
¢dnokynsHT. B KkadecTBe (IOKYJISHTAa HUCIOJIB3YETCs] TOBAPHBIN reiaeoOpa3HbIi
ITAA ¢ conepxanueM 8% ITAA mo akTUBHOM 4acTH.

Ha cranmuio [TAA npuBosutcs B 6oukax oo0bemMoMm 150 kr. IIpurotoBienue
pacTBopa (GIIOKYJISIHTa MPOU3BOJUTCS B 3[aHUM PEAreHTHOrO XO35HCTBa Ha
ycraHoBke YPII-2, o0beMoM 2M3 ¥ MpPOU3BOJUTEIBHOCTHIO 6 KI/4 MO YUCTOMY
OPOAYKTY WM 75 KI/4 1O TEXHUYECKOMY NpoaykTy. [IpogomkurensHOCTD
pactBopeHust [IAA B ycranoBke coctaBisieT 40 MHUH, a BpeMsl TOJHOTO LHKJA
MIPUTOTOBJIEHUS PACTBOpPA, BKIIIOYAsl NMEPEMEIIMBAHUSA, OTCTAUBAHUE U TMEPEKAUKY
pacTBOpa B pacXoJIHbIE OAKU COCTABIIAET 2 Yaca.

IIpn wacoBoM pacxone [TAA Ha cTaHIMM
Griaa=Qcyr Driaa 100/(1000P, yraa 24)=48600x0,6x100/(1000x8x24)= 15,19 «kr,
rae P. =8 %

KonTtponwsHas paboTta mo Tectam.



Pacuer cMmecurteiieu

Paccuntate cmecuTenb BOJONPOBOJHOW OYMCTHOM CTAaHIMUA IIOJHOHU
MPOU3BOAUTEIBHOCTHIO  Qy 10, =2000 M/ wm Onoms=955 J1/c U copepkaHueM
B3BemIeHHBIX BemecTB C = 600 mr/m.

BBugy BO3MOXHOCTH TMOCTYIUICHUS B MEPUOJ IMMABOJIKA B MCXOAHOU BOJC
KPYITHOJIUCTIEPCHBIX B3BEIICHHBIX BEIIECTB U TPUMECHECHHS B KAYECTBE KOATyJISTHTA
HEOUHINEHHOTO CEPHOKHCIIOTO ATIOMUHUS TPUHAT K MPOCKTUPOBAHUIO M PACUETy
JIBa BEPTUKAIBHBIX BUXPEBBIX CMECUTENIS KBAJAPATHOTO CEUCHUS C TUPaMUIATbHON
HUKHEH 4acThlo. YTONI MEXIy HAKIOHHBIMU CTEHKAMH IIPUHAT paBHBIM 30° (B
npenenax 30....45°).

OOpabaTteiBaeMasi BoJa JOJDKHA TOJIAaBaThCsl MO TPpyOE€ B HIDKHIOI 4YacTh
CMECHTEIIsI ¢ BXOJIHOM ckopocThio 1, 2....1,5 m/c.

PacueTHBIH pacxoj BOABI HA OJHMH CMECHTENIb Oyaer paBer Q, = 1000 m*/u
wiu 4=277,8 1/c.

[11011a1F TOPU30HTANBHOTO CEUEHHUS BEPXHEH YaCTH CMECUTEIIS

f, =Q./ v, = 1000/ 108 = 9,26 M,

rae Vg - CKOPOCTh BOCXOSIIETO MOTOKA B BEPXHEHW YAaCTH CMECHTEIS IO
BOJOCOOPHBIM yCTpOMCTBOM, paBHas 108....144 m/4 unu 30....40 mm/c.

[Ipn mpuHsATOM KBaapaTHON (OpMEe BEpXHEH YacTH CMECHUTENSl B IUIaHE
CTOpOHA €T0 OYIET UMETh pa3Mep:

b=+ f, = 9,26=3,05m

TpyOomnpoBoja, MONAOIIMN BOAY B HIKHIOK YacTh CMECHUTENS, MPUHSAT
BHyTpeHHUM nuamerpom 500mm. Torma, mnpu pacxone BOABI 4epe3 CMECHUTEIb
Q.=277,8 n/c, BXomHass CKOpPOCTh OymeT paBHa V, = 1,33 m/c, 4TO HaXOaUTCS B
npeaenax qonyctTumMoin ckopoctu 1,2....1,5 m/c.

Tak kak BHEIIHUIA AUAMETP MOJABOIAIIETO TpyoorpoBoaa paBeH 530 MM, TO
pa3Mep B IUIaHE HWKHEM 4YacTh CMECHUTENsT B MECTE MNPUMBIKAHUS JTaHHOTO
TpybomnpoBozaa gomxeH ObTh 0,53 x 0,53 M, a TUIONIAAL HUKHEN YACTH YCEUCHHOU
nupaMusl coctaBur T, = 0,53°=0,28 m°

IIpy mpuHATONM BeNWYMHE IEHTpanbHOro yria B 30°, BBICOTA HIDKHEH
MUpaMUJAIBHON YaCTH CMECHUTEINS OyIeT paBHA

h, = 0,5(b, - b, ) ctg 30°/2 = 0,5 (3,05- 0,53)3,733 = 4,7 m.

O0BeM MUupaMUIAIBHON YacTH CMECUTENs OyIeT paBeH

W =h, (f,+f,+ T, ,)/3=47(6,95+0,28+695x0,28) /3 =13,5 .

[Tonublit 00beM cMecuTenst OyIeT paBeH
W = Q,t/60=1000 x 1,5/60 = 25 m°,



rje t - IpoJoIKUTENIBHOCTh CMENIEHUS peareHTa ¢ Bojoi (1...2 Mun).

OOBbeM BepxHEW 4acTH CMECHUTEN OyJeT paBeH
W,=W-W,=25-13,5 =11,5m".
Torpaa BbIcOTa BepXHEN 4acTU CMECUTENs OyIeT
hy =W, /f,=11,5/9,26 = 1,24 wm,
410 cooTBEeTCTBYET TpeboBanusim CHull 2.04.02-84* (1...1,5 m).
[TonHas BeIcOTa cMecuTens OyAeT paBHa
h. =h,+ h, =4,7+ 1,24 =597 m.

CO6op BOJIbI MPOU3BOJIUTCS B BEPXHEHN YaCTU CMECUTENS NepUEpUITHBIM
JIOTKOM 4epe3 3aTOIJIEHHbIe 0TBEPCTUSl. CKOPOCTH IBH>KEHHSI BOJIBI B JIOTKE V,=
0,6 M/c. Boga, npoTekatoias 1o JIOTKaM B HapaBJICHUH OOKOBOTO KapMaHa,
pazzensercs Ha JiBa NapajIesbHbIX MOTOKA. [103TOMy pacueTHBbI pacxo Kax10ro
MOTOKa Oy/AeT:

Q. = Q, /2 = 1000/2 = 500 m*/u.

[1nomans »KUBOro ceueHusi COOPHOTo JIOTKA

o, = 500/(0,6x3600) = 0,232 m°.

[Mpu mmpure noTka b, =0,4 M pacdeTHast BEICOTA CIIOSI BOJIBI B JIOTKE
h,=w,/b,=0,232/0,4=0,58 m.

VYkiion notka npuHsAT paBHeiM 0,02.

[Tnomanp Bcex 3aTOIJIEHHBIX OTBEPCTUN B CTEHAX COOPHOIO JIOTKA OyJeT
Fo = Q. /V, 3600 = 1000/ 1x3600 = 0,277 m?,

rae Vo=1 M/c- CKOPOCTh ABUKEHUS BOJBI YEPE3 OTBEPCTHUSI JIOTKA.

OtBepcTus IpHHSTHL guametpoM o= 80MM, T.¢. mromaznsio f, = 0,00503 M.

OO611ee moTpeOHOE KOIMYECTBO OTBEPCTHIM
n,="F,/f,=0,277/0,00503 = 55 ots.

OTtBepcTus pazMeniaoTcs Ha OOKOBOM MOBEPXHOCTH JIOTKA Ha riayoune 150
MM OT BEpPXHEH KPOMKH JIOTKA J0 OCH OTBEPCTHSI.

[Ipu BHyTpEeHHEM NEpUMETPE cMecuTelist paBHOM P, = 3,05 x4 =12, 20 m,
I1ar OCH OTBEPCTHIA OyAeT €, = P, / N, = 12,2 / 55 = 222 mm. PaccrosiHre Mex Iy
OTBEPCTHAMHU €, - Uy = 222-80 = 142 mm.

N3 cbopHOTO J0TKa BOJ]a MOCTYIAeT B O0KOBOI kapMaH. Pazmeps! kapmaHa
MPUHSATH KOHCTPYKTUBHO C TE€M, YTOOBI B HIDKHEN 4acTU €ro pa3MecTUTh TPyOy
Ut oTBOoIa Bosibl. TpyOa mpunsara auametpom 700 mwm (HapyxHbIH quametp 720
MM), UCXOJS U3 CKOPOCTH JBWKEHUS BOJbI B Hel paBHoM 0,71 m/c npu
JOIYCTUMBIX ckopocTsix 0,6...1 m/c..



