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1. OCHOBHBIE TPEFOBAHIA K KYPCOBO PABOTE

1.1. TemaTuka KypcoBOil paOOTbI
OO6beKTOM 7151 KypCOBOIl pabOThI CIYKHUT MPOMBIIINIEHHOE MPEANIPHUSITHE.

1.2. HcxoaHble TaHHBIE
Jis pa3paboTKu KypcoBOW paOOTHI CTYAEHTY BbIIA€TCs 3aJaHHUE Ha
MIPOEKTUPOBAHKUE U F€HEPAJIbHBIN TU1aH npeanpusTis B Mmacmrade 1:500 c
rOpU30HTAIAMU uepe3 | M. B 3ajaHuM moMeIieHbl HCXOIHbIE TaHHbIE:

- 0 KJIUMAaTe;

O IPyHTax, IPYHTOBBIX BOJIaX;

0 BOJIOEME;

KOJIMYECTBO PA00OYUX U YUCJIE MOTB3YIOIUMUCS TYIIEM.

Heob6xoaumbie cBeieHHs O TPOSKTUPYEMOM MTPOMBIIINIEHHOM MPEANPUSTUN
MpUBOAATCS B Ta0J. 1. DT TaHHBIE UCTIONIB3YIOTCS IJIsi: BBIOOpA CUCTEMBI BOJIOOT-
BEJICHUS MMPOU3BOJICTBEHHBIX, X03-OBITOBBIX U aTMOC(EPHBIX CTOYHBIX BOJI, pa3pa-
OOTKH TEXHOJIOTMYECKOM CXEMbI OUYUCTKUA CTOUYHBIX BOJI MIPEANPHUATHS, BIOOpA U
pacyeTa TEXHOJIOTMYECKOTO 000pYy10BaAHMSI.

1.3. OO0BeM KypcoBoOi pabOTHI
KypcoBast paboTa cOCTOUT U3 pacueTHO-TIOSICHUTEIHHOM 3aTUCKHU C
pacyeTamu:

- MPOU3BOACTBEHHOM, XO3IMCTBEHHO-OBITOBOM U J10KJ€BOM BOJIOOTBOASIINX CE-
TEH:

- COOPYKECHUSIMHU OYMCTKU JOKIAEBBIX BOJI;

- HACOCHBIX CTAHLIMI;

- COOpPYKEHUH OYMCTKHU MPOU3BOJICTBEHHBIX CTOKOB;

- COoOpyXeHust 00pabOTKH OCaKOB

['padprueckast vacTh: reHIIaH OYUCTHOM CTAHIINH, MPOGUIH IBIKEHUS K10
BOJIE» U «I10 WITY».

TTOPSIJIOK BBITIOJTHEHUS KYPCOBOM PABOTHI

1.4. Copepxxanue pa3eiaoB NOSICHUTEIbHON 3aITUCKU
B ocHoBe KypcoBoit pabOTHI JOJKHBI HAXOIUTCS KOHKPETHBIC 3a71a4l
BOJIOOTBEJICHUS. PEIICHUEM KOTOPBIX SIBJISIOTCS WHXKEHEPHBIC PACUEThI M TEXHUKO-
SKOHOMHYECKHE 00OCHOBAHMS.
PacuetHo-nosicHuTENEHAS 3aTICKa KYPCOBOM paboThl 1o "BogooTBomsiiue

CUCTEMBbI MPOMBIIUICHHBIX TPEANPUATUN" BKIIOYAET:



TUTyJIBbHBIN JIACT.
3ajaHue Ha KypCcOBYIO padoTy.
Conepikanue (CyKa3aHHEM CTPAHUIT).
Brenenue.
1. VcxoaHble JaHHBIE.
2. Bw10op cucteMbl BOAOOTBEACHUS TPOMBITTUICHHOTO MIPEATPUSTHSI.
3. Pacuer npou3BoICTBEHHON BOJOOTBOISIICH CET H.
3.1 Onpezenenne KOJIMYECTBA CTOUYHBIX BOJI.
3.2 TpaccupoBka ceTw.
3.3 OrnpezienieHre pacueTHBIX PACX0/I0B HAa PACUETHBIX YYaCTKaxX CETH.
3.4 'unpaBnuYeCcKUil pacyeT CeTH.
4. PacyeT X034iICTBEHHO-OBITOBOM CETH.
4.1 YV4eT KOIMYECTBA CTOYHBIX BO/I.
4.2 TpaccupoBKa CETH.
4.3 OmnpesenieHne pacueTHBIX PAacX0I0B HA PACUCTHBIX YIaCTKaX.
4.4 I'mapaBIUYECKUA pacyeT CETH.
5. Pacuetr noxxmaeBoH ceTH.
5.1 Onpenenenne KOJIUYECTBA CTOYHBIX BOJI.
5.2 I'uapaBaudecKuii pacuer CeTH.
5.3 Bb160p METO/I0B U CXEMBI OYUCTKHU JOKIEBBIX BOJI.
5.4 PacueT coOpy>KEHUI OUUCTKHU.
6. OuucTtka NPON3BOJCTBEHHBIX CTOYHBIX BO/I.
6.1 BeiOop BapraHTOB OYUCTKH.
6.2 Pacuet coopyxeHuit
7. Pacuer npoduis nBrxenus no "Boue".
8. Ouuncrtka 0CaJKoB.
8.1 BeiOop BapuaHTOB OYHCTKH.
8.2 Pacuer coopykeHuii
9. Pacuer npodwuis aBmxeHus no "y
10.PacueTr HacOCHOI CTAHIIMH.
3aKIJIFOUCHHE.
bubnuorpaduuecknii CMCoK.

B 3amucke mocie TUTYIBHOTO JINCTA U COJICP KaHMS TIEPEUNCIISIOTCS 3a1a9n
BBITIOJIHEHUSI KypCOBOM pabOTHI M YKA3bIBAIOTCS UCXOHBIC TAHHBIE, MTOJI0KEHHBIE B
OCHOBY pa3pabaTbiBaeMoii KypcOBOM paboOTe B CICAYIOMIEM MTOPSIIKE:

- yKazaHue MaTepHaJiOB, TOJOXEHHBIX B OCHOBY Pa3pabOTKH KypCOBOI pabOTHI;



- PacHoJIOKEHUE MPOMBILIJIEHHOTO IPEANPUATHUS;

- penbed TEpPUTOPHUH:

- KJINMAT;

- TE€OJIOTHS U TUAPOJIOTHUS;

- BOJOEMBI;

- XapaKTEpPHCTHKA COCTaBa MPOU3BOJICTBEHHBIX CTOYHBIX BOJ;
- TpeOOoBaHMsI K OYMILEHHOU BOJE.

OuncTKa CTOYHBIX BOJ IPOMBIIUIEHHOTO NpeanpuaTus [IpoMepliieHHbIe
CTOYHBIE BOJIBI I10CJIE COOTBETCTBYIOIIEH OUUCTKH MOTYT OBITh BBIITYILIEHBI B BOJOEM,
TOPOJICKYIO KaHAJIU3AIUIO UM BO3BPAIICHBI B 00OPOTHYIO CUCTEMY BOJAOCHAOXKEHUS.
[1]

B 3aganum Ha MpoeKTHPOBAaHUE YKA3bIBAETCA MPUEMHHUK CTOYHBIX BOJ (KyJa
MMEHHO HaIpaBJIAIOTCS CTOYHBIE BOJbI). COOTBETCTBEHHO TPEOOBAHUSM, MIPEIb-
ABJISIEMBIM K BOJI€ B IPUEMHUKE, B KaXJA0M KOHKPETHOM CIy4ae BOAOEM, FOPOICKas
KaHaJau3alus, 000OpOTHas CUCTEMA BOJOCHAOKEHMS - PACCUUTBIBAECTCSA HEOOX0uMas
cTeneHb o4ucTKU. CorjaacHO ONpeneseHHON CTENeHN OYMCTKA CTOYHBIX BOJT
BBIOMPAETCS TAKHE OUUCTHBIE COOPYKEHUS U TaKasi cCXeMa OYUCTHOM CTaHIIUH,
KOTOpBIM o0ecrieyaT HyKHbIN ap(heKT OUYUCTKH U B TO K€ BpeMst OyAyT Hauboiiee
SKOHOMHUYHBIMH I10 CPABHEHUIO C APYTMMH BO3MOKHBIMHM BapHaHTAMH.

N3 Bcex BO3MOKHBIX BAPUAHTOB BBIITYCKA OUUILEHHBIX CTOYHBIX BOJI CIEAYET
OTJaBaTh NPEANOYTEHHE BapUaHTy 000pOTHOrO BojocHa0xeHus. Takoe perieHne
BOIIPOCA 00eCeUnBaeT HAMBBICIINKA CAHUTAPHBIA aPPEKT - NOCTYIIIEHUE CTOYHBIX
BOJI B BojioeM cHIkaeTcst Ha 80-85 %, a B HEKOTOPBIX ClIydasix MpeKpamaeTcs
coBceM. [IprHrMas BO BHUMaHUE, YTO B TPOMBIIUIEHHBIX CTOYHBIX BOAAX YacTO
coJiep KaTcsl BEUIECTBA, PEICTABIISABIINE HEHHOCTh AJI1 PACCMaTPUBAEMOTO
MIPOU3BOCTBA (CBIPhE, FOTOBAS MPOIYKIHUS U T.J.). PEIICHUE BOIPOCOB OUUCTKU
CTOYHBIX BOJ U 00pabOTKH OCaJKOB JIOJKHO B MAKCUMAaJIbHOM CTENIEHH YUUTHIBATh
BO3MOKHOCTh YTUJIU3ALMH 3TUX BEUIECTB. Y TWIIM3ALUS OTXO/A0B, MOIYYaeMbIX IIPU
OYHUCTKE MPOMCTOKOB, 3HAYUTEJILHO YBEIMUNBAET IKOHOMUUECKHH 3P ekt
OUYMCTHOM YCTaHOBKH MPOMITPEANPUATHS.

B HekoTOpBIX cayyasx, MIOMUMO YCTPOMCTBA OUMCTHOM CTaHIIUU (YCTAHOBKH)
JUTSI OCHOBHOIO MTOTOKA MPOMBIIIJIEHHBIX CTOUYHBIX BOJI TPEOYETCSl OpraHu3aius
OJIHOM MJT HECKOJIBbKUX JIOKAIbHBIX OUUCTOK JJISi CHEHU(PUUECKUX CTOYHBIX BOJT
OTZIETbHBIX 00BEKTOB MPOU3BOJICTBA. B 00beM KypcoBOi pabOThI HE BXOJUT
JeTanbHas pa3padOoTKa TAKUX JIOKAJIbHBIX OYHCTOK, HO B MOSICHUTEIBLHON 3aMnCcKe

HCO6XO,Z[I/IMO KpaTKO OIINCATh CXEMBI JIOKAJIbHBIX OUHMCTKaX YCTaHOBOK, a ITPH BbI-



YHCIICHUU CPEIHUX KOHIICHTPAIUI 3arpsi3HEHUN OOIIEr0 CTOKa MPOMIIPEANPUATHS
yaecTh 3P ekt ux padoThl.

B nacrosimiee BpeMst TpeOOBaHUS K OUHMIIEHHBIM CTOYHBIM BOJIaM BCE BO3-
pactaet. [loaTomy yacTo ObIBaeT HEOOXOIUMO IPETYCMATPUBATH JOOUUCTKY YXKE
OYMILIEHHBIX TPOMCTOKOB. B 3TOM citydae B 00beM KypcoBOi pabOThI BKIIIOYAETCS U
pa3paboTKa COOpY>KEHHI JJOOUMCTKH CTOUHBIX BOJI.

CTyaeHT mpH BBIIOJHEHUH KYPCOBOM pabOThI JOJDKEH CAaMOCTOSITENILHO
BBIOMpATh METOBI OUYUCTKU U COOPYKEHUs, pa3padaThiBaTh TEXHOIOTHUECKYIO
CXEMY OUMCTKH U PelaTh Jpyrue BOMPOCHI, CBSI3aHHBIE C BHIMOJIHEHUEM KYPCOBOM
paboTHI.



B pasnene 'OxoHoMuueckne pacdeTsl" TpeOyeTcs ONpeaeuTh ce0eCTOMMOCTh
3

OYMCTKH | M~ OTEUHBIX BOJ, MMOCTYIMAIONINX Ha OYUCTHYIO cTaHIUIO. [lopsmok

ONPEAECICHUS CIAEAYIOIINM:

- CMETHas CTOMMOCTb Ha CTPOUTEIBCTBO CUCTEMBI BOJOOTBEACHUS TOPOAa;

- TOJOBBIE IKCILUTyaTAIlHOHHBIE PACXOIbI 0 0OCTY>KUBAHUIO U COJIEPKAHUIO CHC-
TeMbl BOJAOOTBeACHUs. J[Ji1 BBIMTOTHEHUS TOCJIEIHETO MYHKTa ONPEIEsIOTCS
PacXoIbl:

- Ha aMOPTHU3AI[MOHHBIC OTUHUCIICHUS;

- Ha TEeKyUIUH PEMOHT;

- Ha 3JIEKTPOIHEPTHIO;

- Ha peareHThl;

- Ha 3apaboTHYIO IJIaTy OCHOBHBIM pa0oy4nM;

- Ha 3apaloTHYIO IUIaTy YIPaBJIECHYECKOMY anmnapary;

- HEYUYTCHHBIC PACXOJIbI.
CTOUMOCTh CTPOUTENILCTBA CUCTEMBI BOJIOOTBEICHUSI OTIPEIETSCTCS Ha OC-
HOBAHUM YCTAHOBJICHHOTO pacyeTaMu BbIOOpa COOPYKEHUH MO YKPYITHEHHBIM T10-
Ka3aTeasiM CTOMMOCTH OTIEJIBHBIX COOPYXEHHUS [6, 7].
PacueTr xanuTa0BIIOKEHUN CBOAUTCS B Ta0IULIE 2.

Ta6mma Ne 2
OnpeneHneHne CMETHOM CTOMMOCTH CTPOUTENIBCTBA CUCTEMBI BOJIOOTBEICHUS
ropona M.
CMeTHast CTOMMOCTD, THIC.pYO. | OGwas
HaumenoBanue 000pyZ10BaHHU
- - CMETHas
COOpYKEHHS KOHI/IHGCTBOVCO CTPOUTEIBHO e
OPY’KCHHUM  |MOHTaXXHbIE pa- CTOUMOCTb,
00THI T'BIC.pYO.

| Bcero no cucreme:

["omoBBIC SKCIUTYaTAITMOHHBIE PACXOIBI 10 CUCTEME OMPEICIISIIOTCS 10 op-
MyJIe:
Croa-Ca+Crp+Co+C3n+Cy+ Cnp+Cp, 1)
rae Ca - aMOpTU3allMOHHBIE OTYUCIICHUS, IPUHUMAEMBbIE B TIPOIIEHTAaX OT CMETHOMN
CTOMMOCTH COOPYKEHHM.
Ct.p - pacxojsl Ha TEKYIIUH PEMOHT COOPY>KEeHUM, pyO/TOI;
C»s - pacxojia Ha IEKTPOIHEPTHo, pyO/ToI;
C3.1 - 3apaboTHas 1aTa pabounx, 00CIyKUBAIOIIUX COOPYKEHUs, pyO/To;
Cy - pacxojbl Ha yrpaBJIeHUE, pyo/ToI;



Crp - mpoyre MPON3BOJCTBEHHBIE PACXOIbI, pyO/TOI.

['o0BBIE aMOPTU3ALIMOHHBIE OTYUCIICHHUS], THIC.py0/TO, onipeaensercsa kak Ca

=Ha Cr, 2
rae [1a - Hopma rogoBBIX AaMOPTHU3ALIMOHHBIX OT‘IHCHEHHﬁ, %,

C -cMmeTHast CTOMMOCTD 10 CUCTEME, ThIC.pYyO.
Cp - pacxojipl Ha peareHThl, pyo/To.

Hopwmbl rogoBbIX aMOPTH3aHMOHHBIX OTUYHUCIEHUS COCTABISIET: 11 ceTterd BuK
- 4%, U1 3MaHAK U cOOpYXKeHul -6%, s obopynoBanus - 12 % [7].

Torna romoBbie aMOPTU3AIMOHHBIE OTUUCIICHUS ONPEIETACTCS KaK:

- Ho BogooTBozsmeil cetn Ca cetu = 0,04 * C, rue Ci - cMeTHast CTOUMOCTB BO-
JOOTBOJISIIIIEH ceTH, ThiC.pyo/ros (u3 Tabmn.2 );

- mo 3aaHusaM u coopyxkerusM Ca 31 = 0,06 * C,, rae C, - cueTHast CTOUMOCTh
3IaHUSI U COOPYKEHUU, ThIC.pyO/roa (13 Tadi.2).

- no obopynoBanuro C 06 = 0,12 * Cs, rae Cz - cueTHast CTOMMOCTh 000PYy10BaHUS,
ThIC.py0/roa (13 Tabmn.2).

OO611ast cyMMa roJioBbIX aMOPTU3ALIMOHHBIX OTYUCIIEHUH, THIC.pyO/TO;

Ca = Caceru + Ca3x + Ca 00.

Pacxonpl Ha TEKyIIM PEMOHT COOPYKEHUH, THIC.pyO/T0I, OTIpeessieTCs TI0
dbopmyie:

Cr.p= Hr.p*C, (3)
rae HT.p - mporeHT pacxo/ia Ha TeKYIIUM pEeMOHT;

Ht.p =7% ot cMeTHOI CTOMMOCTH CHCTEMBI [7].

["osioBbI€ pacxoibl Ha AIEKTPOIHEPTHIO, THIC.pyO/'TO,

CazL[XHyleQroﬂ/looo (4)
rae Hyn - ynensHas Hopma pacxopa snexktposnepruu Ha 1000 M~ cyTouno#
XKUIKOCTH, KBT* u/Mm\

[TpubnumxenHas yaeapHasi HOpMa pacxo/ia dJIEKTPOIHEPTUU OUUCTHBIMU
CTaHLMUSIMU adpaliiu ¢ MOJTHOM OMOJIOTUYECKON OUYUCTKOM CTOKOB OepeTcs B pazMepe
200-240 kBT 4 HO 1000 M® CTOYHOI BOIBI, OYHIIIACMOT IO BCEMY LIHKTY OUHCTKH
[6].

Qrox - roI0Bast IPOM3BOUTENBHOCTh OYUCTHON CTAHIINH, M /TOL.

II- nena 3a 1 kBT-4 anexrposneprun, = 1,1 kom.

["omoBBIE pacxo/ibl Ha peareHTh TS 00e33apakKUBaHMs CTOYHBIX BOJI,

ThIC.py0'Toa. paccuntsiBatoTcs 10 Gopmyiie Cpea=HepXCronX L, 5)



e JIcp - 103a xJopa IIs 06e33apakiBaHust BOABL, T/M° [8].

Lp - uena TonHsl pearenta, pyo/t. Llena 1 1 xuakoro xsiopa (99,8%) c
YY4E€TOM ONTOBOM IIEHBI, 3aTOTOBUTEIHLHO-CKIAJICKUX PACX0JIOB U TPAHCIIOPTA
coctasysiet 98,9 py6 [6].

Pacxompl Ha 3apo0OTHYIO TUIATY TPOU3BOICTBEHHBIM PAOOYUM CBOIUTCS B
Tab11. 3. OpUEHTUPOBOYHOE KOJUIECTBO PA0OUUX MO OTACIBHBIM Y9acTKaM MpH-
HHUMaeTcs u3 Tadim. 36 [9].

Taoauma 3
PacueT 3apab0THOM MJIaThl OCHOBHBIX MPOU3BOJACTBEHHBIX pab0UUX
— - - [TTTTTTT - Hopma 06- .

_______ ) K OJIIIecTso oy Bcero paboumx. Cpepuerozosas | 'omosoit ; boup,
Hamvenosanus  [COOPYKeHHH 9eJ1./coop. et 3apIuaTa oA- | 3ap- ; ILIATHL,
COOpYKeHUA HOro paGovero. | ThIC. Pyo.

pyG.
1 2 3 4 5 6

Pacxo/el Ha 3apaOOTHYIO TUIATY aIMHUHHUCTPATHBHO-YIIPABICHUESCKOTO
nepcoHaja CBOAUTCS B Ta01.4. OpUESHTUPOBOYHOE KOJIMYCCTBO IIEXOBOTO U
aJMUHUCTPATHBHO-YIIPABJICHUYECKOT0 IepCOHaa, COTPYAHUKOB J1a00paTOpuu U
T.1. IpuHUMaeTcs mo 1adi. 36, 37 [9] u Tabn. 66. 53 [7].

Tabnuua 4
Pacder 3apaboTHOM MJIaTHl aAMUHUCTPATHBHO-YIPABICHYCCKOI0 IMMEPCOHAIa
HaumenoBanue 1exos, [4ucio paGoTHU- | KOB WelL| Cpeanemecanas ['ozoBoit oHz | 3apriatsi,
COOpY>XeHU ; THIC.PYO.
3apIuiara, pyo. L S
1 2 3 4

[Ipounie HEyUTEHHBIE PACXObl YUUTHIBAIOT U3HOC U PEMOHT MaJIOIIEHHBIX
1 OBICTPOM3HAITMBAIOIINXCS HHCTPYMEHTOB, TPUCTIOCOOJICHHI U

X035IMCTBEHHOT'O MHBEHTAPSA: PACXO/IbI M0 TEXHUKE O€30MaCHOCTH U OXpaHe



TpyJla, pacxoabl Ha KOMaHIMPOBKU. HeyuTeHHbIe pacxXoabl IPUHUMAIOTCS B
pazmepe 6 % oT 0011Iel CyMMBI SKCIUTyaTallMOHHBIX PacX0/10B 0e3 yuera
aMOPTHU3ALMOHHBIX OTYUCIICHHI.

Takum 006pa3om, onpeieTuB roJI0BbIE KCIUTYaTallMOHHBIE PACXO/IbI 110
cUcTeMe BOA0OTBeAeHU 1o Gopmyre ( I ) u pa3nenuB ux Ha rO0BOM pacxon
CTOYHBIX BOJ, MOYKHO BBIYUCIHTH CE0ECTOMMOCTD OYUCTKH 1 M CTOYHBIX BOL.

1.5. Conepxanue rpapuyeckoit yactu
['padpuaeckast vacTh KypcoBO# pabOTHI JOIHKHA COAEPIKATH MEPEUNCICHHBIC
HIDKE YePTEKH:

- TEHIUIAH OPEANpUITHS C HAHECEHUEM BCEX CETEH BOJIOOTBEICHHUS, OUYMCTHOMU
CTaHILIMM, HACOCHOW CTaHILIUM, C YKA3aHUEM BBIITYCKOB B TOPOJCKYI0 KaHAJIN3a-
IIUI0. BOJIOEM MJIU C CUCTEMOM 0OOPOTHOTO BOJJOCHAOKEHHS,;

- TeHIUTaH o4yucTHOM ctaHuuu B MacmTade 1:500 umu 1:1000 ¢ yka3zaHuem Bcex
OCHOBHBIX M BCIIOMOTaTENbHBIX COOPYKEHHI, KOMMYHHUKALIUA MEXAY OTIECIb-
HBIMH y3JIJaMU CTaHIIUMH, IOPOT, HACHITIEH U BBIEMOK, 3JIEMEHTOB OJIaroyCTpOM-
CTBa;

- TUApaBIMyYecKUue NpOoPWIM TO JIBWKEHUIO CTOYHOM BOJBI, OCAJKOB, BBI-
MOJIHEHHBIX B MacmTadax: ropuzoHTanbHoM 1:500 mmm 1:1000, BepTUKanIbHOM
1:50 uymm 1:100;

- 4YEpPTEXKU OJIHOTO U3 COOPY)KEHUW OUMCTHOW CTaHIMHU (IUIaH U pa3pe3) B Mac-
mrade 1:25 mwm 1:50;

- DKOHOMHYECKHE CPAaBHEHHUS BAPUAHTOB PadOT;

- TJIaBHBIN KOJUIEKTOP JOJDKEH OBITh YETKO BBIJICNICH W BBHIIIOJHEH 00Jee KUPHOU
JUHUEH, YeM OCTaJIbHbIE KOJIJIEKTOPhl. Ha ceTu BOJ0OTBEIeHUST AOMKHBI OBITH

IMTOKa3aHbl COOPYIKCHUA, paCYCTHBIC TOYKH, JJIMHA U JTUAMCTPEBL Tp}I6

2. Odopmiienne u 3almTa KypcoBOM pabOThI
Kaxxnas crpanuiia mosiCHUTENbHOM 3aMCKH 10KHA OBITH IPOHYMEPOBAHa,
HA4MHAas C TUTYJIBHOTO JINCTA, KOTOPBIM CUYMTAETCS MEpBOM cTpanuue. Homep
CTPAHMIIbI CTABUTCS B PABOM BEPXHEM YTIIy.
Bce ¢popMyibl AOKHBI OBITH MPOHYMEPOBAHbI, HOMEP (POPMYJIbI CTABUTCS C
IPaBOM CTOPOHBI JINCTA B KPYIJIBIX CKOOKaX Ha ypoBHE (DOPMYIIBIL.



PucyHku mosiCHUTENbHOM 3aIMCKU JOJKHBI UMETh HyMEPALIHIO, MTOIIHCH.
B xOHIIE TOSICHUTENBHON 3aIIMCKU TPUBOJIUTCS CIIMCOK UCTIOJIb30BAHHOU
nutepatypbl. CChUIKM Ha JIUTEPATYPHBIE UCTOYHUKH JIAIOTCS B TEKCTE B KBAJI-

PaTHBIX CKOOKax B MMOPAAKE UX UCIIOJIB30BAHUA.

['padmyeckast 4acTh KypcoBOil pabOThI JOHKHA OBITH BHITIOJIHEHA B

COOTBETCTBUHM C IpaBuiIaMy EIMHON CHCTEMBI KOHCTPYKTOPCKOM, JOKYMEHTALIMU

(ECKJ).



IIpusoxenue (METOAUKH pacyeTa)



I1asa 1. OMPEJAEJEHUE HEOBXOAUMOMN CTENNEHU OUUCTKHU
CTOYHBIX BO/I ITPA BBIITYCKE B BOJIOEM

B kananu3anMio HaceJIEHHBIX MECT IOCTYNAIOT KaK XO3iWCTBEHHO-OBITOBBIC
BOJIBI OT KMJIBIX OOLIECTBEHHBIX U IPOMBIIIJICHHBIX 3aHUI, TaK U IPOU3BOJCTBEHHbBIE
CTOKH.

C nenbro 0XpaHbl BOJOEMOB OT 3arpsiI3HEHUN CTOYHBIE BOJBI IIEPE]] BHITYCKOM B
BOJIOEM JIOJDKHBI MOJBEPrarbCsi OYMCTKE O TAKOW CTENEHH, YTOObI HE OKa3bIBaTh
BpeZla BOJAOIOJIB30BAaHUIO M PHIOOJOBCTBY. BUJ BOAONONB30BaHUS YCTAaHABIMBAETCS
Ha OCHOBaHUM «CaHUTApHBIX YCIOBHUH CIIyCKa CTOYHBIX BOJ B BOJOEM [2].

CreneHp OYMCTKH 3aBHCUT OT pPAacXOJ0B CTOYHOM M PEYHOW BOJ, OT
KOHLIEHTpallud B HHUX OPraHWYECKUX 3arpsA3HEHUN M B3BELICHHBIX BELIECTB, OT
KaTeropuy BOJOEMA WIH BHJ1a BOJOIOIb30BAHMUS.

1.1. PacueTHbIe pacxoabl

[Ipy IpOoeKTUPOBAHNUU OYHUCTHBIX COOPYKEHHUH pacueTHBIC PAcXObl OBITOBBIX H
MIPOM3BOJICTBEHHBIX CTOYHBIX BOJI JIOJDKHBI OMPEACNIATHCSA MO CyMMapHOMY rpaduky
MPUTOKA KaK MpHU NMOAAYE UX HACOCAMHM, TaK U MPU CAMOTEYHOM HMX MOCTYyIJICHHU. B
clyyae OTCYTCTBHSI TrpadyKa MPUTOKA PACUETHBIC PACXO/bl OMPEACISIOTCS TI0
CIEYIOIIEN METOIUKE.

1. KoundecTBO XO3SMCTBEHHO-OBITOBBIX CTOYHBIX BOJ KaHAJIW30BAaHHOIO
paiioHa, M3/cyT,

Qs = 9Ny ,
1000
rIe (,, - HOpMa BOJOOTBEICHUS CTOYHBIX BOJI KAHAIM30BAHHOI'O paliOHA Ha OJHOIO

4esioBeKa B CyTKH, J/cyT [3];

N, - KOJIMYECTBO JIFOAECH, IPOKUBAIOIINX B KAHAJIM30BAaHHOM pPalOHE.

rs

2. KonmdecTBo XO03sHWCTBEHHO-()EKAJbHBIX CTOYHBIX BOJ, TOCTYIAIOIINX B
. 3

KaHAJIM3AIMIO U3 HEKaHAIM30BAaHHOTO paiioHa, M /CyT,

Q — q Ins N Ins
" 1000
rac qln S = KOJINYCCTBO CTOYHBIX BOJ, HOCTyrIaIOH_II/IX B KaHaJIn3alnuro n3

HEKaHaJIM30BaHHOTO pailoHa Ha OJIHOTO YeNIOBEKa, JI/CyT, [1, m. 5.1.4]

N, - KOJWYECTBO JIOJICH, MPOKUBAIOIIMX B HEKAHAJIM30BAHHBIX pallOHaX.

Ins

Ha ouncTHBIE COOpYKEHHsI TIOCTYNAeT CMECh OBITOBBIX M MPOU3BOJICTBEHHBIX
CTOYHBIX BOJI.

3. O0mmii CpeTHECYTOUYHBIN Pacxo]i OBITOBBIX M MPOU3BOJCTBEHHBIX CTOYHBIX
BOJI, M3/cyT,
Quig = Qrs +Quns +2ZQing,

rae Q, - pacxol XO3IMCTBEHHO-(DEKaTbHBIX CTOYHBIX BOJ M3 KaHAJIU30BAaHHBIX
paifoHOB, M/CYT;



Q.. - DPacxoa XO3SMCTBEHHO-(EKAIbHBIX CTOYHBIX BOJ M3 HEKaHAJIM30BAHHOTO
. 3
paiioHa, M /CyT;
. 3
2Q,,y - CYMMapHBIA pacxo 1 MPOU3BOICTBEHHBIX CTOYHBIX BOJ, M /CYT.

4. MakcuManbHbId CYTOYHBIA pPacXoJl CTOYHBIX BOJ, TMOCTYHAIOIIUX Ha
3
OUHCTHBIE COOPYKEHUS, M /CYT,

Qmax = (Qrs + ans)ngn.max + Z((Qind Kind )'

e Ky - MaKCHMaJbHBIH KO3(pIUIIMEHT CYTOYHOM HEPaBHOMEPHOCTH
BoJIoOTBeAeHuUs [1, T.1].
. . 3
5. MuHMMaIBHBIN CYyTOYHBIN PacXo]l CTOYHBIX BOJ; M /CYT
Qmin = (Qrs +ans)ngn.min +Z(Qind / Kind )’
rie Ky, - MHHAMAaJIbHBIA KO3(POUIIMEHT CYTOYHOW HEPaBHOMEPHOCTHU

BOJIOOTBEJICHUS OBITOBBIX CTOYHBIX BOg; [1, T.1].

[Ipu pacyeTe OUUCTHBIX COOPYKEHUM, KPOME CYTOUHBIX PACXOJ0B CTOYHBIX BO/I,
TpeOyeTCsl ONpenesiTh MaKCUMaJIbHbIA M MUHUMAJIBHBIM YacOBOW M CEKYHJIHBIN
pacxon (v¥fa, M/c).

YyuteiBass uUHTEeHCH(UKALUMIO PabOThl  OYMCTHBIX  COOPYXKEHUU, pac-
MIPEAEIUTENBHBIE JJOTKM U OCHOBHBIE TEXHOJIOTHYECKNE KaHAJIBI HA OYMCTHON CTAHIIMU
PACCUMTHIBAIOT HAa MAaKCUMAaJbHBIM CEKyHIHBIM pacxon ¢ koddpdumuentom 1,4 [1,
n. 9.1.16].

IIpumep 1.1. Onpenenuts pacyeTHBIN PACX0]l CTOYHBIX BO/I.

['opox pa3nerneH Ha ABa pailoHa. B kaHanu3oBaHHOM paiione npoxkuaet 15000
yen. ¢ HopMmoi BogooTBeneHus: 300 1/CyT Ha OJHOTO KUTENsS, B HEKAHAIM30BAHHOM
paiione mnpoxkuBaer 3000 yen. B kaHanmM3anuio MOCTYMAlOT CTOYHBIE BOABI - OT
MsICOKOMOMHaTa B xommuecte 1000 m%/cyT m xummdeckoro 3aBoga - 850 M/cyT ¢
ko3 uimeHTaMu HEpaBHOMEPHOCTH BojiooTBeaeHus K, coorBercTBeHHo 1,1 u 1,3.

1. KommdgecTBO XO3SiCTBEHHO-(EKATbHBIX CTOYHBIX BOA, M /CYT, OT

KaHaJIM3yCMOI'O 1 HCKAHAJIIN3YyCMOI'O paﬁOHOB
o, — 9N, _ 30015000

- = 4500,
1000 1000
o = JensNews 253000
s 1000 1000

2. O011ee KOaIM4YeCTBO OBITOBBIX CTOYHBIX BOJ

Q.., =Q, +Q, . = 4500+ 75 = 45751 / cym =190,62.1° [ u =52,951/ c.
3. O01ee KOJIMYECTBO TOPOJICKUX CTOUHBIX BOJI
Quia = Quow +2Q;y = 4575+1000 + 850 = 64251° / cym = 267,7m° [ u = 74,361/ c .

4. Koaddunuentsr HepaBHOMEPHOCTH BoaooTBeneHus mo 1abn.1 CII [1] mpu
Qsew = 52;95 n/c. ngn.max = 1;7; Kqen.min = 0;55
5. MakcuManibHbI CYyTOYHBIA paCcX0[ TOPOJICKUX CTOYHBIX BOJ
Quax = QuenK genmax + ZQinaKing =4575-1,7 +1000-11+850-1,3 = 9982,5:° / cym =

=4159m°% /4y =11551/c.

6. MUHUMaNbHBII CyTOUYHBINA Pacxoj rOPOACKUX CTOYHBIX BOJ
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Quir = QuecK g + ZQu /Koy = 4575085+ 220 + 52— 9982.5.0° f cym =

=170M°%/u = 4721l c.

1.2. PacyeTHOE KOJIUYECTBO JKUTEJICH

O4KCTHBIE COOpPYKEHHUSI PACCUMTHIBAIOTCS HAa TaK Ha3bIBAEMOE IPUBEIEHHOE
KOJIMYECTBO KHUTENEH, T.€. HAa KOJUYECTBO >KUTENEH, KOTOpoe OyJeT MpOKUBATH B
JAHHOM HACEJICHHOM ITYHKTE€ Ha KOHEI] PAaCUETHOIO CpOKa, IUIIOC JKBUBAJIECHTHOE
YUCJIO JKUTENIEH (YCIOBHOE), PAaBHOLIEHHOE IO BHOCHUMBIM 3arps3HEHUSIM KOJIMYECTBY
3arpsiI3HEHUI MPOU3BOICTBEHHBIX CTOYHBIX BOJI:

J.III'IF“-_J?- = J.III'IFFILS + J.III'IFEBH‘ ,
rae Ny, - mpuBeIeHHOE KOJTMIECTBO KUTEIIEH;

Nrs - pacyeTHOE KOJUYECTBO KUTENEH /ISl JAHHOTO HACEJICHHOTO MYHKTA;

Negw - DKBUBAJICHTHOC KOJIHUYCCTBO )KPITCJ'IGIZ, OT KOTOPOro BHOCHUTCA CTOJIBKO JKC
3anH3H€HHﬁ, CKOJIBKO HMX COIACPIKUTCA B AAdHHOM KOJIHMYCCTBC IIPOMU3BOJCTBCHHBIX
CTOYHBIX BOJ.

DKBHBAJICHTHOE KOJIHUYECTBO KUTEIICH OIIpCACIIACTCA:

- A1 pacdcTa COOpy}KGHHﬁ MEXaHMYECKOM OYHUCTKHM IIO KOHIOCHTPpAaI1
B3BCIICHHBIX BCIICCTB,

- IS pacueTra COOpYXKeHuH Ouosiormdeckoir ouuctku — 10 BIIKy:
OMOXUMHUYECKON MOTPEOHOCTH B KUCIOPO/JIE;
N _ ZCindcgind
eguC — '
65
N _ Z:Lininnd
eguL
40

rae L,, - BIIKyy Npon3BoICTBEHHBIX CTOYHBIX BOA, MI/JI;

C.,; - KOHIIEHTpAIIMs B3BEIICHHBIX BEIIECTB B MPOU3BOJICTBEHHBIX CTOYHBIX BOJIAX,
MI/J1;

40 — nopma BITK;y B OCBETIIEHHBIX CTOUYHBIX BOJIaX HAa OJTHOTO >KUTEIS, T/CYT.;

65 — HOpMa B3BEIICHHBIX BEIIECTB HA OJHOTO XuTels, r/cyT [1, 1.19].

IHPUMEP 1.2. Onpenennuts NpUBEACHHOE YUCIO KUATENEeW s npumepa 1.1.
IpU  YCJIOBUH, YTO KOHIIGHTpAIlMs B3BCHICHHBIX BEIIECTB B CTOYHBIX BOJaX
MsicokoMOuHara cocrtasisgeT 400 mr/n, a xumudeckoro 3aBoja — 520 wmr/im, BITKjg
coorBeTcTBeHHO 800 M 600 MI/I.

1. DxBuBaneHTHOE yncno xuteiieit mo bIIK,

~ 2LgQing _ 800-1000 + 600 -850 — 327504en.

vk 40 40

2. DKBUBAJICHTHOE YHCJIO YKUTEJIEH I10 KOJIMYCCTBY B3BCIHICHHBIX BCIICCTB

N
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e 5CingQug _ 400-1000+520-850 _ oc,
65 65

3. IIpuBenennoe uncio xurenen 1no bIIKy u Kom4ecTBy B3BEICHHBIX BELIECTB
COOTBETCTBEHHO COCTABIISICT

I\IbrL = Nrs + N
NbrC = Nrs +N

N

=15000 + 3000 + 32750 = 50750uex.
=15000 + 3000 + 12954 = 30954uexn.

egwL

egwC
1.3. Konnenrpanus B3BemeHHbIX BemecTB U BIIK;; cTOYHBIX BOA

[Ipu pacyere mNEpBUYHBIX OTCTOMHUKOB, METAHTEHKOB U ABYXBAPYCHBIX
OTCTOMHMKOB HEOOXOJMMO YYHUTBIBATh, YTO KOJMYECTBO OCaJKa 3aBUCUT KaK OT
KOHIEHTPAllMU B3BELLIEHHBIX BEIIECTB B CTOYHBIX BOJAAX, TaK U OT 3((PeKTa OUMCTKH.
[TosTomMy [uisi pacdyera OUMCTHBIX COOPYXKEHMHM TpeOyeTcsi 3HaTh pPacUYETHYIO
KOHIEHTPALMIO B3BEUICHHBIX BEIIECTB, KOTOpas OIpenesseTcs MO0 aHaIu30M s

MIPOM3BOJCTBEHHBIX CTOYHBIX BOJ JIMOO pacyeTOM JijIsi OBITOBBIX CTOYHBIX BOJ IIO
dhopmyie:

65-1000

Cop=—,

n

rs

Sew

rze n,, - CPEIHECYTOYHAsI HOpMa BOJOOTBECHUS HA OJHOIO XKUTENS, JI/CYT.

[Ipy HanMYMKU HECKOJBKUX PAMOHOB C PA3JIMYHOM HOPMOW BOJOOTBEICHUS
oOIasi KOHIIEHTpAIMsi B3BEHICHHBIX BEIIECTB B OBITOBBIX CTOYHBIX BOJax
BBIUHCIISIETCS:

C — Cslerl + CszerZ +..+ Csnern
e Q +Q,+..+Q,

— KOHOCHTpanusd B3BCHICHHLIX BCHICCTB COOTBCTCTBCHHO I KaXKIO0I'O

rae C.,
parioHa, Mr/J;
Qi — cpeaHeCyTOYHBIC PACXOIbl COOTBETCTBEHHO 110 paiioHaM, M3/cyT.

[Tpu mocTymieHn:n MPOU3BOACTBEHHBIX CTOYHBIX BOJ B OBITOBYIO KaHAJTU3AIIHIO
KOHIICHTpAITUs B3BEIICHHBIX BEIIECTB B 00IIIEM CTOKE ONpeAesieTcs 1o hopmyiie:

C — Csersew + Z:(Cininnd)
- Qsew + z:Qind

. 3
rie Qsew — CPEIHECYTOUHBIN pacxoa OBITOBBIX BOJ, M /CYT;

Cind — KOHIOCHTpalu:A B3BCIICHHBIX BCIIICCTB B IIPONU3BOJACTBCHHBIX CTOYHBLIX BOJaX
TOI'O UJIM UHOTO IPCAIIPUATHA, Mmr/. I,

Qing — CYTOUHBIN pacxoj CTOYHON BOABI COOTBETCTBEHHO KAXKIOTO MPEANPHUSITHS,
3
M°/CyT.
CoopykeHust OMOIOTHYECKON OYMCTKHU paccunThiBatoTcst Ha BITK .
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BITK3g OBITOBBIX CTOYHBIX BOJ OepeTcs Ju0o 1Mo (pakTUuueckuM 3amepam, OO
OTIPE/IETISAETCS B 3aBUCUMOCTH OT HOPMBI BOJIOOTBEIEHUS TI0 (hopMyIie
_40-1000
o :

rs

L

sen

[Ipn Hanuuuu B ropojie paiilOHOB C Pa3IMYHON HOPMOW BOJOOTBEICHHUS OOIIAs
BITK ;o OBITOBBIX CTOYHBIX BOJ HAXOAMUTCS 1O (HopmyIie

L — Llsean + LISIEHQZ to.t LZenQn

sew
Qmid

rae L', L7 - BIIK;g COOTBETCTBEHHO JIJIsl KaXKI0T0 paiioHa, MI/JI;

sen’ —sen

Qy,...,Qn — cpenHECYTOUHBIE PACXOABI OBITOBBIX CTOYHBIX BOJ| COOTBETCTBEHHO ITO
. 3
pailioHam, M”/CyT.

Ecim B HaceleHHOM IyHKTE B KAHAIM3ALMIO IPUHUMAIOTCA CTOKH OT
MPOMBINUICHHBIX TIpeanpusatuid, To oomas BIIK;y cToka, moctynaromero Ha OYUCTHBIE
COOPY’KEHHUS, COCTABUT

Lert _ Lseu‘@seu‘ + ELJ_"rIEI Q.u_‘-rm:
Qsew +EQind ’

rae Lg — o6mas BIIK,g OBITOBBIX CTOYHBIX BOJI, MT/JI;
Qsew — CPEIHECYTOUHBII PACXOJ OBITOBBIX BOM, M /CYT;
Ling — BIIK,0 mpon3BOACTBEHHBIX CTOYHBIX BOJI TSI KQXKOTO MIPEAIPHUSATHS, MI/JI;

Qing — CYTOUHBIN pacxoji MPOU3BOJCTBEHHBIX CTOYHBIX BOJ| COOTBETCTBEHHO TIO
Ka)KIOMY TIPEIPUSITHIO, M /CYT.
Ipumep 1.3. {na ycnoBuii npumepoB 1.1 u 1.2 onpenenuts KOHUEHTpALUIO

B3BCIICHHBIX BCHICCTB M BCIIMYHNHY BHKZO cMecH OBITOBBIX H IMPON3BOACTBCHHBIX
CTOYHBIX BOJ.

1. KoHnieHTpanus B3BEIIEHHBIX BEIIECTB B OBITOBBIX CTOYHBIX BOJIAX, MI/J,
_65-1000 65-1000
e n 300

rs

C

=216,66.

2. KonneHTtparnius B3BEIIEHHBIX BEIIECTB B OOIIEM CTOKE, MT/JI,
_ CooQeew 72C,4Qig  216,66-4575+400-1000 + 520 -850

en = =285,3.
Q.o +2Q,4 4575+1000 + 850
3. BIIK,; OBITOBBIX CTOYHBIX BOJ, MI/II,
40+1000 40=1000
Lsewz Mrs = 300 =133.33
4. BIIK,o o0111ero cTOKa, Mr/11,
L - Lo Qeen + ZLi1aQing _ 133,33-4575+800-1000 + 600 -850 _ 2988,

« Q.., +2Q., 4575 +1000 + 850
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1.4. CMenieHnue CTOYHBIX BO/I C BOI0OI BO0eMa

CrouHbIe BOJBI IIPpHU BBIITYCKC B BOJOCM OOJIKHBI OBITH O4YHIICHBI OO TaKoOH
CTCIICHU, yTOOBl HE OKa3hIBaTh Ha BOIOCM BpPCAHOI'O BJIIMSHUA. I[J'I?I IMPpaBUJIBHOT'O
OIIPpCACIICHNA HCO6XOI[PIMOI>1 CTCIICHHU O4YMCTKH CTOYHBIX BOJ B KaKIOM KOHKPETHOM
CcIyda€ Haao HMMCTb JAaHHBIC O KOJHMYCCTBC M COCTABC CTOYHBLIX BOJA W JaHHBLIC O
BOOJOEME, B TOM YHCIJIC:

- pacxo BOJBI B PACYETHOM CTBOPE;

- COACPIKAHUC PACTBOPCHHOI'O KHCJIOPOJAd, B3BCUICHHBIX BCIICCTB U BHKZO JJIIs1
9TOro CTBOpA,

- TEMIIEpATypy BOJBI JIETOM U 3UMOW;
- IyOUHY U IIMPUHY BOJOEMA.

HeoOxoanmasi  cTeeHb  OYMCTKM  CTOYHBIX  BOJA ~ ONpEHENseTcs IO
oOILlECAaHUTAPHBIM W OPraHOJENTUYECKUM IOKa3aTesiiM BpeaHOCTH. CBSA3b MEXKIY
CaHUTApHBIMU TPEOOBAHMSIMH, YCJIOBUSIMU CIIyCKa CTOYHBIX BOJ W HEOOXOAUMOU
CTENEHBIO OYUCTKHU BbIpa)KkaeTcsa 0alaHCOBBIM YPABHEHUEM

C..0, +C,aQ, <(aQ, +q,)Cy,,

rne Cen — KOHIIGHTpAIUsi 3arpsi3HEHHs] CTOYHBIX BOJ, NPU KOTOpOH He OyayT
MPEBBILICHBI JOTYCTUMBIE IIPEIEIIBL, I/M°;

. 3
Qw — CPEAHUI pacxo]i CTOYHBIX BOJI, M~ /C;

C; — KOHIIEHTpAIKS ATOTO K€ 3arpsS3HEHUS B BOJIC BOJOEMA BBIIIC MECTA BBITYCKa
CTOYHBLIX BOJI, r/M3;

a — KO3 GULIMEHT CMEIIeHNS,
Qr — pacxoj BOJIBI B BOJOEME, M3/C;
Ciim — peaeIbHO AOIMYCTUMAast KOHIICHTPAITUS 3arps3HEHUs B BOJOEME, /M,

Breilmyck B BOJ0€M CTOYHBIX BOJ JOJDKEH OCYIIECTBIATHCS TaKUM oOpasawm,
yT00OBI ObLIa 0OecIeueHa BO3MOKHOCTL Han00JI€€ MOIHOIO CMELIEHUS CTOYHBIX BOJ, C
BOJIOM BOj0eMa B MecTe uX ciycka. CTeneHb pa30aBiIeHHs BOJIbI BOJIOEMAa CTOYHBIMH
BOJlaMH 3aBHCHUT OT CKOPOCTH CMEIICHHS BO BpPEMEHH W IPOCTPAHCTBE, 4YTO
OTpeaesIeTCs THAPABINICCKUMHA OCOOCHHOCTSIMH BOAOEMa: TITyOMHON, CKOPOCTHIO U
CTPYHHOCTBIO TEUYCHHS, YKJIOHOM JHa, HAJIMYUEM OTMEJICH, MEepPEKaToB W PE3KHX
MMOBOPOTOB, a TaKXe JECHCTBHEM BETpa, TEMIIEPATYPHBIMH M JIPYTUMHU YCIOBHSIMH.
CKOpOCTh CMENICHHWS 3aBHCHT OT KOHCTPYKIIMH BBITyCKa — JIy4IlIee CMEIICHHE
JOCTHTAETCSI PACCEUBAIOIIUM BBIITYCKOM.

[Ipu BBIITYCKE CTOYHBIX BOJ B BOAOEM IOJHOIO CMELICHUS UX C PEYHOM BOJOMU
HE npoucxoauT. PaKTUUECKH B CMEUIEHWHM YYACTBYET TOJIBKO 4YacTh Pacxoja PEKH.
[Toatomy misg ydera pacxoga BOJOEMA, YYACTBYIOIIETO B CMEIIEHWH, BBOJIAT
K03 UIIMEHT CMelIeHUs 8, KOTOPBIN onpeaensercs no Gopmyne Poxsumnepa [2].
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1-exp I

1+§rexp_“%

rJIe eXP — OCHOBAHUE HATYPAIBHOTO Jlorapuma;

a=

lf — pacctosHme OT MecTta BBITyCKa CTOYHBIX BOJ JO PAacueTHOTO CTBOPA,
MPUHUMAEMOT0 Ha PACCTOSAHUU | KM JI0 MyHKTa OJMKalIIero Bo10N0Ib30BaHus, M;

o — KO3 UIUECHT, YUUTHIBAIOIINIA BIUSHUE THIPABINYECKUX (DAKTOPOB,

¢ — K03(QUIMEHT U3BWIMCTOCTHU pycia peKH,
I

»= T

| — paccrosiHre OT MecTa BBIITyCKa CTOYHBIX BOJI IO BO03a00pa Mo MPSIMO¥A;

C — k03¢ dULMeHT, 3aBUCSIINI OT crioco0a BBITYCKa CTOYHBIX BOJ, PaBHBIN 1 miis
OeperoBoro BeImycka u 1,5 17151 BeIycka B dapBatep (pyciIOBOTO BBIMYCKA);

E — xoaddunuent typOynentnoit nuddysuu,
200

V — cpennsisi CKOpOCTh BOJbI B pEKE, M/C;

H — cpennsis rmyOuna Bogoema, m.

—a3l
3HauCHUS exp “I"" B 3aBHCHMOCTH OT BetuuuHb! o3/l | npuBeeHbI B Ta0m.1.1.

Tabmuna 1.1
a3l
3aBUCHMOCTb €XP o adfl,
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61'3«.-'{.;?_; exp —adif a?{/Tf exp —a3if Oli/TfeXp —adif aE\’/Tf exp —adif a:’{/Tf exp —a3if

0,5 0,614] 1,15 0,317 2,55 0,0781| 3,95 0,0194 5,71 0,00337
0,52 0,595 1,2 0,301 2,6 0,0745 4 0,0184 5,8/ 0,00304
0,54 0,583 1,25 0,286| 2,65 0,0709| 4,05 0,0175 5,9 0,0027
0,56 0,571 1,3 0,272 2,7 0,0675 4.1 0,0167 6] 0,00249
0,58 0,556] 1,35 0,259| 2,75 0,0644| 4,15 0,0159 6,1 0,00224
0,6 0,549 1,4 0,251 2,8 0,061 4,2 0,0151 6,2| 0,00204
0,62 0,538| 1,45 0,235| 2,85 0,058| 4,25 0,0144 6,3| 0,00185
0,64 0,528 1,5 0,223 2,9 0,0552 4,3 0,0138 6,4 0,00167
0,66 0,517] 1,55 0,212 2,95 0,0525| 4,35 0,013 6,5 0,00151
0,68 0,507 1,6 0,202 3 0,05 4.4 0,0123 6,6/ 0,00138
0,7 0,497| 1,65 0,192| 3,05 0,0477| 4,45 0,0118 6,7 0,00124
0,72 0,487 1,7 0,183 3,1 0,0457 4.5 0,0112 6,8| 0,00112
0,74 0,477 1,75 0,174| 3,15 0,043| 4,55 0,0107 6,91 0,00102
0,76 0,4688 1,8 0,165 3,2 0,0408 4,6 0,0101 7| 0,00092
0,78 0,459 1,85 0,159| 3,25 0,0389| 4,65 0,0096 7,11 0,00083
0,8 0,45 1,9 0,155 3,3 0,0381 4.7 0,0091 7,2 0,00076
0,82 0,0441] 1,95 0,144| 3,35 0,0352| 4,75| 0,00872 7,3] 0,00068
0,84 0,433 2 0,136 3,4 0,0335 4.8 0,0083 7,4 0,00062
0,86 0,425] 2,05 0,129| 3,45 0,0319| 4,85 0,00791 7,5 0,00056
0,88 0,416 2,1 0,123 3,5 0,0303 491 0,00749 7,6 0,0005
0,9 0,407] 2,15 0,117| 3,55 0,0289| 4,95| 0,00717 7,71 0,00046
0,92 0,399 2,2 0,111 3,6 0,0275 5| 0,00675 7,8] 0,00042
0,94 0,392| 2,25 0,106| 3,65 0,0262 5,11 0,00614 7,9] 0,00037
0,96 0,384 2,3 0,100 3,7 0,0249 5,2] 0,00555 8| 0,00034
0,98 0,376] 2,35 0,0958| 3,75 0,0236 5,3] 0,00503 8,5] 0,000204
1 0,368 2,4 0,0911] 3,8 0,0225 54| 0,00457 9] 0,000124
1,05 0,35 2,45 0,0865| 3,85 0,0214 5,5| 0,00415 9,5] 0,000076
1,1 0,333 2,5 0,0824| 3,9 0,0204 5,6] 0,00372 10| 0,000046

PaccTostHue oT MecTta BbIIyCKa CTOYHBIX BOJ JO CTBOpPA MOJHOTO CMEIICHHS
TEOPETHUYECKH pPaBHO OECKOHEYHOCTH. B  JAEHCTBUTENBHOCTH TMPOTSIKEHHOCTD
3arpsi3HEHHOCTH CTPYH JI0 CTBOPA MOJHOTO CMEIIEHUS onpeensieTcs no Gopmyie:

13

2,3, aqQ, +q,

100
=Y
( 80 jq““_

3a CTBOp MPaKTHUYECKU TOJHOTO CMEIICHUs MPUHUMAETCS CTBOP, B KOTOPOM
cTouyHas Boja cMmemmuBaeTcsa ¢ 80% pacxoaa BOAbI B PEKE.

Mpumep 1.4. Onpenenuts KO3PPUIUEHT CMELIEHUS BOJbI BOJOEMA CO CTOYHOMN
BOJIOM, €CJIM pacxo BOJbI B peke Q, = 5 Mm/c. Boio3abop HaxoauTcs Ha pacCTOSHUU
| = 8 kM OT MecTa BhIlTycKa CTOYHBIX BOJ. CpemHsst CKOpocTh BojbI B pexe V = 0,3 M/c,
cpenHssi rayOruHa pexku H = 2 M, BBIITYCK CTOYHBIX BOJI 3aIIPOSKTUPOBAH PYCIOBBIM.

1. KoaduiueHT U3BUIMCTOCTH pycCiia PeKH

_I_f 8-1
=1 T2

2. Koaddurment typOynentHo quddys3uu

13.
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_VH 032

=——=—=0,003,
200 200
3. Koadduiment, yanuTsiBaronuii BAUSTHUE THIPABIMYECKUX (PaKTOPOB:
0003 _ 436
4. KoaddurmeHt cMmemeHus
1—e ~a3fly 1 — exp ~036Y7000
a=——20 =9 ~038
1+ Qrexp —a3ly 14 5exp -0,363/7000
Q. 0,5

5. dakTh4ecKoe pPacCTOAHUC OT MCCTa BBIIIYCKAa CTOYHBIX BOJA OO0 CTBOpa
IIOJTHOT'O CMCIICHUA

|| 281,088:5+05 | o0

036 [100_] o,
80 |

1.5. Onpenesnenue He0OXOAUMOI CTENEHU OYUCTKH CTOYHBIX BOJ
110 B3BE€IIEHHBLIM BellecTBaM

Heo6xomumas cTeneHb OYMCTKH 110 B3BEIICHHBIM BEIIECTBAM OINPEACIISCTCS 10
dhopmye, %,

= 100(Cen B C'dem ) ’
C

en

ra€ Cgem — TPEOETBHO [ONYCTHUMAas KOHLEHTpAlWs B3BCIICHHBIX BEILIECTB B
CIIYCKAaCMBIX CTOYHBIX BOJAX, MT/JT.

aqQ,
A

C; — KOHIIGHTpaIusi B3BEIICHHBIX BEIIECTB B BOJE BOJOEMa JO MECTa BBIMTyCKa
CTOYHBIX BOJ, MIY/JI;

Cdem :Csan[ +1J+Cr’

Csan — IOTIYCTUMOE TI0 CAHUTAPHBIM HOPMaM YBEITUYCHUE KOHIICHTPAIIMU B3BEIICHHBIX
BCIIIECTB B BOJIOEME ITOCJIC BBITYCKAa CTOYHBIX BOJ (B 3aBHCHMOCTH OT BHJA
BOJIOTI0JIb30BaHMS ), MI/JL.

IIpumep 1.5. Onpenenuts nOpeAcnbHO AOMYCTUMYK)  KOHUEHTPALHIO
B3BEILIEHHBIX BEIIECTB B OUMILEHHOW BOJIE, CITyCKAEMOM B BOJOEM.

Pacxon Bombl B pexe Q=5 M3/C, CpEeIHUI pacxoj] CTOYHBIX BoA Oy = 0,5 MS/C,
KOHIIEHTpAIlUsl B3BEIICHHBIX BEIIECTB B BOJIE BOJAOEMA JIO CIyCKa CTOYHBIX BOJ C; =
= 8 mr/n, ko3 duiment cmemenus a = 0,88, Bogoem 1-it kareropun. Konnenrparus
B3BEIICHHBIX BEUIECTB B CTOYHOMN Boze — 320 mr/m.
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1. JlomycTuMasi KOHIIGHTpAllMsi B3BELIEHHBIX BEIIECTB B CTOYHOH BOJE,
MOCTYMaloIIel B BOJOEM, MI/JI,

aqQ,

Cdem = Csan(_ +1] +Cr = 0,25(0'88 -5

+1]+8 =10,45.
Qw

2. HeoOxonuMmast crereHb OYHUCTKH, %o,

5 _100(C,, ~Cy) _ 100(320-10,45)
C 320

=96,7.

en

1.6. Onpenenenne HeOOXOAUMOM CTeNeHN 0UMCTKH cTOYHBIX BoJ 0 BITK;,

BIIK3q ouninieHHOM BOIBI ONpeaAeIsieTcs 1o hopMyJie:

a'Qr I—im
= ot (- 1o Kot

Lgem qW107K°5't - Lr]_()—Ku,~t) +

lim

rae Lym — mpenensHo gomyctumas BITKy, cMecu pedHol M CTOYHON BOJABI B PEUYHOM
cTBOpe (He OoJiee MPUHATHIX HOPMATUBOB: 3 Miau 6 mr/im O, COOTBETCTBEHHO
s 1-i 1 2-i KaTeropuii BogoemMa);

L, — BITK, pe4Hoii Bo/ibI O MECTA BBIITYCKAa CTOYHBIX BOJ, /M
Kos — KOHCTaHTa CKOPOCTHU MOTPEOJICHUS KUCIIOPO/ia CTOYHOM BOoAoM (Tabi.1.2);
Kor — KOHCTaHTa CKOPOCTHU MOTPEOJICHHS KUCIIOPOia peuHoi BoAo (Tad.1.3);

t— MMPOAOJIZKUTCIIBHOCTE IICPCMCIICHHA BOJbI OT MCCTA BBIITYCKa CTOYHBIX BOI 10
pPaCuCTHOI'O IIYHKTAa BOAOIIOJIb30BaHUA, CYT.

Tabmuna 1.2

3HaueHUsI KOHCTAHTBI CKOPOCTU MOTpeOIeHUs Kuciopoaa Kos

Temnepa
Typa,’C 0 5 9 12 15 18 20 22 24 26 28
Kos 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,1 0,11 1] 0,12 | 0,13 | 0,14

Taomuna 1.3

3HaueHUE KOHCTAHThl CKOPOCTHU pea’paliviu pacTBOPEHUs Kuciaopoaa Koy

Temnepatypa Bogbl B Bogoeme, °C
Bopoembl 5 10 15 20 25 30
CnabonpoToyHbie unm
HENPOTOYHbIE - - 0,11 0,15 - -
Peku ¢ 6onbLLOW CKOPOCTbIO
TeveHus, V>5 m/c 0,16 0,17 0,185 0,2 0,215 0,236
Peku ¢ 6onbLLOM CKOPOCTbIO
TeyeHus, V>5 m/c 0,38 0,425 0,46 0,5 0,54 0,585
Marnble peku ¢ ObICTPbIM TEYEHNEM,
V>1 m/c - 0,684 0,74 0,8 0,865 0,935

3navenus 107 ' npuBeaeHb B Ta01.1.4.

Tabmuna 1.4
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3Ha4YeHUs BEMYMHBI 10" ipu mepeMeHHbIX Ko 1 t

3HaueHusl BeMIuHbI 107" mpu t cyT

025 | 05 1 1,5 2 2,5 3 4 5 6

0,04 10,981 0955|0912 0,871|0,832 0,794 | 0,795 | 0,692 | 0,631 | 0,575

0,06 | 0,966 | 0,933 | 0,871 | 0,813 | 0,769 | 0,708 | 0,661 | 0,575 | 0,501 | 0,487

0,08 | 0,955 0,912 | 0,832 | 0,769 | 0,692 | 0,631 | 0,757 | 0,489 | 0,408 | 0,331

0,1 10,944 0,891 0,794 | 0,708 | 0,631 | 0,572 | 0,601 | 0,398 | 0,316 | 0,251

0,12 10,933 0,871 0,795 | 0,661 | 0,575 | 0,501 | 0,436 | 0,331 | 0,251 | 0,191

0,14 10,922 |1 0,851 | 0,724 | 0,617 | 0,525 | 0,447 | 0,332 | 0,275 | 0,2 | 0,145

0,16 | 0,912 | 0,832 | 0,692 | 0,575 | 0,479 | 0,398 | 0,331 | 0,229 | 0,159 | 0,11

0,18 | 0,903 | 0,813 | 0,661 | 0,537 | 0,437 | 0,355 | 0,288 | 0,191 | 0,126 | 0,083

0,2 [0891]0,794 0,631 | 0,501 | 0,393 | 0,316 | 0,251 | 0,618 | 0,1 | 0,163

0,22 10,881 0,776 | 0,603 | 0,478 | 0,363 | 0,283 | 0,219 | 0,132 | 0,079 | 0,049

0,24 /0,871 ]0,759 | 0,575 0,437 | 0,331 | 0,251 | 0,191 | 0,11 | 0,063 | 0,036

0,26 | 0,861 | 0,741 | 0,55 | 0,407 | 0,302 | 0,224 | 0,166 | 0,091 | 0,05 | 0,075

0,28 /10,851 | 0,724 | 0,525 | 0,38 | 0,275 | 0,199 | 0,145 | 0,076 | 0,05 | 0,021

0,3 0,541 0,708 | 0,501 | 0,335 | 0,251 | 0,178 | 0,126 | 0,063 | 0,032 | 0,16

04 |0,794 0,631 0,398 | 0,251 | 0,158 | 0,1 | 0,063 | 0,025 | 0,01 | 0,004

0,5 | 0,75 ]10,565|0,316 | 0,178 | 0,1 | 0,056 | 0,032 | 0,01 | 0,003 | 0,001

HpOI[OJ'DKI/ITeJ'H)HOCTB CyT, ICPEMCIICHNA BOAbI OT MCCTA BBIIIYCKAa CTOYHBIX BOJ
A0 pacCMaTpruBaACMOI0 CTBOPA OIIPCACIIACTCA N3 BBIPAKCHUA

t = I—f’
86400V
rae |l — paccrosaue mo (¢apBarepy OT MecTa BBITYCKa CTOYHBIX BOJ IO
paccMaTprUBaeMOro CTBOPa PaCUETHOIO MyHKTa BOOIOJIb30BAHUS, M;
V — cpenHsst CKOPOCTh BOJBI B pEKE, M/C.

IIpumep 1.6. Onpenenuts ngonyctumyto BIIK,y ouniieHHON CTOYHOM BOJBI JJIst
naHHbIX npumepoB 1.1 — 1.5 npu ckopoctu Boasl B peke V=0,3 m/c, BIIKy, peunoit
Bonbl L=2 mr/i, t=20 °C, a=0,88, BITK,, cmecu L, =200 mr/m, =7 xm.

1. HpOlIOJ'DKI/ITeJ'IBHOCTB nepeMeuicHrus BOAbl OT MCCTa BBIITYCKA CTOYHBLIX BOJ
10 CTBOpA, CYT,
(ot 7000 _
86400-V ~ 86400-0,3

2. omyctumas BIIK,g cTOuHBIX BOA, MI/1I,
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K. - Ly 0,88-5 0190, 3
— L1075t + 10—|Kos»t = T 10 007 (3—2.10701%027) +10—0W :14,26.

aQr (L

dem — q lo_Kos_t lim
w

3. D¢ deKT 0YNCTKN CTOYHBIX BOI, %0,
100(L,, — Ly,)  100- (566,08 —14,26)
L 566,08

en

2= =929,

1.7. Onpenenenue He0OX0AUMOI CTENIEHU OYUCTKH CTOYHBIX BOJ 0 COAECPKAHUIO

PACTBOPEHHOI'0 B BOJA€ BOAOEMA KUCJTI0POaAAa

HeobOxoaumasi cTeneHb OUMCTKU CTOYHBIX BOJ omnpenessercs no popmyne, %,
_ 100(Len B Ldem)
L bl

en

2

rae Ley — BITIK;p cMecu OBITOBBIX M MPOM3BOJICTBEHHBIX CTOYHBIX BOJI, MTOCTYHAIOIIUX
Ha OYMCTHBIE COOPYKEHUS, MI/T,

o

L,,, — conepxkanue O, B CTOYHBIX BOJIaX, CITyCKa€MbIX B BOJIOEM, MI/J,
o 2,5a 4
Lo = Q (O, -0,4L, —4)——,
Ay 0,4

rae O, — KoHIIeHTparys PaCTBOPEHHOT'O KHUCIOPOIa B PEYHON BOJIC /IO MECTa BBIITYCKa
CTOYHBIX BOJ, MI/;

L, — BIIK, peuHoii BoibI, MT/1;

0,4 — xoaddumment nepecuera BIIKyy, onpenenseMbrii 1a00paTOpPHBIM TyTEM, B
nByxcyTouHbii BIIKY;

4 — HauMeHblIash KOHIIEHTpAlMs PAaCTBOPEHHOTO KHUCIOpOAa, KOTopas JOJKHA
COXPaHUTKCS B BOJIE BOJIOEMA, MI/IL.

Ipumep 1.7. Onpenenuts aonyctumyro BIIKj, ounilieHHON CTOYHOW BOBI,
MCXO/s U3 KOJIMYECTBA PACTBOPEHHOr0 B BOJIE BojoeMa kuciopoaa 6,6 mr/i, BITK;g
pedHOM BOBI 3,5 Mr/n 1 fanHbIX ipumepos 1.1 — 1.6.

1. BIIKy cTOYHBIX BOJI, CITyCKA€MBIX B BOJIOEM, MT/I,

2,5a0Q 4 25.088-5

Lem = "0, -04L, -4)-—="—"—":(66-0,4-35-4)-10=16,4
q 0.4 05 .

w

2. DddexT ounucTKM CTOUHBIX BoA, %0,
_100(200-16,4)
200

3 =918.
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I'1aBa 2. PACYET COOPYKEHU MEXAHUYECKOHN OUNCTKHA

2.1. BbiOop MeT0/1a OYHUCTKH CTOYHBIX BOJ M COCTaABJIEHHE TEXHOJIOTHYeCKOoM
c¢XeMbl OYMCTHOI CTaHIIUMH

BBITOBBIC CTOUHBIC BOABI COACPKAT PA3IMYHBIC 3arpsI3HCHUS OPTAaHHMYECKOTO U
MHUHEPaJTBHOTO MPOUCXOKICHUS, KOTOPhIC HAXOMATCS KaK B paCTBOPEHHOM BHUJIC, TaK
B BHJIC HEPACTBOPEHHBIX YACTHIl PA3IMYHON KPYIMHOCTH. J[7 OYMCTKH OBITOBBIX
CTOYHBIX BOJ IPHUMCHSIOTCS B OCHOBHOM JIBa METOJIa: MEXaHHUYECKas OYHMCTKAa M
OuoJIornYecKast OYUCTKA.

MexaHuueckass OYHUCTKA CIYXUT JJIsl BBIJEJEHUS W3 CTOYHOM BOJBI
HaxXOJsIIMXCS B HEH HEPACTBOPEHHBIX 3arpsA3HEHUM YUCTO MEXAHUYECKUMU
croco0aMu — IyTeM TMPOIIeKMBaHKS U oTcTanBaHusl. CTOYHAs BOJA TIOCIIECOBATEIHHO
MPOXOJUT KACKaJ COOPYNKEHUM, COCTOSIINUX U3 PEIIETOK, IECKOJIOBOK U OTCTOMHUKOB.
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buonornyeckas ouncTka IMPOBOJUTCA I YCTPAHCHUA OPraHUYCCKHUX SaI‘pHBHCHI/Iﬁ C
ITOMOIIIBIO 33p06HI>IX MHUKPOOPTaHHU3MOB, CHOCO6CTBYIOHII/IX X OKHCICHHUIO H
MUHCpAJIN3allun. MeTOI[ OMOJOTMYECKOM OYKMCTKHA 3aMMCTBOBAH M3 E€CTCCTBECHHBIX
IMpOLCCCOB, IIPOTCKAIOIMINX B ITPUPOAC ITPHU CAMOOIYHUIICHHH BOAOCMOB U I10YB.

MexaHUYeCcKyl0 OYMCTKY KaK CaMOCTOSITEIbHBIA METOJI MPUMEHSIOT B TEX
ClIy4asiX, KOIr/la COOTBETCTBYIOLIYIO BOAY MCHOJB3YIOT IOBTOPHO B MPOU3BOJICTBE WIIH
110 MECTHBIM U CAHUTAPHBIM YCJIIOBHSAM €€ MOKHO COpOCUTH B BofloeM. B OonbImHCTBE
CIy4yaeB MEXaHUYECKas OYMCTKA SBISETCS TNpEABAPUTEIBLHOM CTagueld Tmepen
OMOJIOTUYECKON OYUCTKONH. MeXaHW4YeCKHe CIOCOObI OUMCTKH CTOYHBIX BOJ CHUKAIOT
KOJIMYECTBO B3BEIICHHBIX BEIIECTB OT NepBoHauanbHOro Ha 40-50 %. Bonee BricOKMit
abdekt  mocturaercsa  Onarojgaps — NPUMEHEHHIO  Pa3lIMYHBIX  CIOCOOOB
WHTEHCU(UKAIIMK OYUCTKU, K KOTOPBIM OTHOCSATCS Mpea’paiusi, OMOKOoaryssiiuus |
OCBETJICHUE BO B3BEIICHHOM CJIOE.

OOmiasi Macca B3BEIICHHBIX BEIIECTB B OBITOBBIX CTOYHBIX BOJAX COCTAaBIISET
O0KOJIO 65 T HAa OJHOTO YEJIOBEKA B CyTKH, U3 HUX OCEJAIOUIMX BEUIECTB - OT 35 10
50 r (B cpeguem 40 r Ha OJAHOTO 4YEJIOBEKAa B CYTKM IO CyXOMY BELIECTBY), UTO
coctaBisieT 60 - 75 % o6wei maccsl. [lpu ynaneHun yacTy JOMOBOIO Mycopa IyTeM
OpoOJieHHsl CcIUlaBa 10 KaHAJIM3aUMOHHOM CETH MPOUCXOAUT 3HAUYUTEIBHOE
YBEIIMYEHUE COJIEP)KaHUSI B3BEIICHHBIX BEIIECTB B CTOYHBIX BOAaX, KOTOPOE
nocturaet 100 r Ha OAHOTO YEIIOBEKA B CYTKH.

B 3aBucuMocTH OT TOTPEeOHONW CTENEHM OYHUCTKU BBIOMPAETCS METON
ounctku. Ecnu camxkenne BIIK,g He TpeOyeTcs, a cTeneHb CHUKEHUS B3BEIICHHBIX
BemiecTB He npesblmaer 50 %, To cliegyeT OrpaHHUYUTHCS MEXAHUYECKOU
ouncTkoi. Ecnu Tpebyercsi CTeneHb CHIKEHUS KOHIIEHTPAIMK B3BEIICHHBIX BEIIECTB
6onee 50 %, a cumxenue bIIK,, naxomutcs B mpenenax 80 %, To mpuHUMAaeTcs
yacTU4Has Omosiornuyeckas ounctka. Eciu Heooxomumo cHusuth BIIK,g mo 15 mr/m,
TO TPOBOJST TOJIHYI0 OMOJIOTHYECKYIO OYMCTKY. COCTaB OYMCTHBIX COOPYKEHHH, HX
MOCJIEIOBATEIbHOE COEAUHEHUE BBIOMPAIOTCS HAa OCHOBAHMM TMPOU3BOAUTEIILHOCTH
CTaHIIUM, TPeOYyeMOil CTENEeHN OYMCTKH, MeTOoAa 00pabOTKU Ocajika, KIMMaTHYeCKUX
U TIOYBEHHBIX YCIIOBUM, peibeda MECTHOCTH, 00ECHEYEHHOCTU DIICKTPOIHEPTrUeH,
HaJIMYUSI MECTHBIX MaTEPUAJIOB JIJISI CTPOUTEILCTBA OUUCTHBIX COOPY>KEHUH U T. .

Pacuer OYMCTHBIX COOpPYXEHHH, BXOIAIIMX B COCTaB OYHUCTHOW CTAaHIUH,
MPOU3BOJUTCA MO (opMyJiaM M JaHHBIM, YKa3aHHBIM B CIIPAaBOYHOU JuTeparype [4,
5] . PexomeHayeTcsi MPUMEHSTh TUIOBBIE COOPYKEHHUS, TOATOMY B HUX CJEHYET
POBEPATh (HAKTUUCCKHE CKOPOCTH M IPOJOKHUTEIBHOCTh IPEOBIBAaHUS BOJIBI.
O4uCTHBIE COOpPYKEHHUSI PAcCCUMTHIBAIOTCA B  CICAYIOIIEM TOPSAAKE: CHadajla
pAaCCUUTBHIBAIOTCA  COOPY)KEHHUSA II0 XOAY BOABI - PELIETKH, IIECKOJIOBKH,
BOJIOU3MEPUTEIILHBIC JIOTKH, OTCTOMHHKH, COOPYKCHUS OHOJIOTHYECKOW OYHCTKH,
JIOOYUCTKH, CMECUTEIN, KOHTAaKTHBIC PE3€pPBYaphbl, BBIMYCKH, JIOTKH, TPYOHI,
JIIOKEpbI, BOJOCIHBBL. B COOpYXEHMSAX UII MEXaHUYECKOM OYMCTKH CHavalia
BBIJICTIAIOT HaubOojiee TsDKENIble M KPYINHbIE B3BECH, a 3aT€M OCHOBHYIO MaccCy
HEPACTBOPEHHBIX 3arpsi3HEHUM. lIpym pacdere pemeToKk MW TNECKOJIOBOK TaK Ke
PAcCUMTHIBAIOTCS TOJBOMSINME JIOTKH, TaK KaK PEXUM YPOBHEH B JIOTKax OyaeT
ONPENEIATH )KUBOE CEYCHUE PEUIECTOK U TTECKOJIOBOK.
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Jlanee  paccUUTHIBAIOTCS  COOPYXKEHMs, OOecneduBarolue Mpolecc
OMOJIOTMYECKON OUYUCTKU U AJis1 00pabOTKHU, OCYILECTBIIIETCS MOA00P BO3LyXOJIOBOK
U BO34YyXO0BOZOB. KaHaypl CTaHIMM OYMCTKM CTOYHBIX BOJ M JIOTKHM COOPYKCHUHI
JOJKHBI pPacCUMTHIBATbCS HA MAKCHMAJbHBIN CEKYHIHBIM pacxol ¢ KO3 PHUIHEHTOM
3amaca 1,4, a CKOpOCTh ABUKEHUS CTOYHOW BOJIBI B HUX JOJKHA OBITh HE MEHEe
CaMOOYHMINAIONIEH, T.€. CKOPOCTH, IPpU KOTOPOM HEpPACTBOPHUMBIEC BEIECTBA
HaxOoJsATCSl BO B3BEIIEHHOM COCTOSHHUM. [Ipy pacuere OYHMCTHBIX COOPYKEHUN UYHCIIO
OTIENBHBIX COOPY>KEHUN UM CEKIIMU CIIEAYeT BHIOMPATh OJUHAKOBON KPATHOCTH AJIS
BCEM OYMCTHOM CTaHIMM. Hampumep: nABE IECKOJIOBKH, YETHIPE MEPBUYHBIX
OTCTOMHHUKA, /1BA adPOTEHKA, YETBIPE BTOPUYHBIX OTCTOMHUKA U T.J.

[Ipy BBIMOJHEHUU KYpPCOBOT'O M MPOEKTa BBIMYCKHOW KBaJIM(UKAIMOHHOM
paboThl JKenaTeNbHO TMpelycMaTpuBaTh pa3pabOTKy JBYX-TPEX BapHUaHTOB
OYMCTHOW CTaHIHUMU.

2.2. Pacyer pemieTroxk

Pemerkn mnpuMeHSIOTCS Ui 3aJ€p)KaHus M3 CTOYHBIX BOJ ~ KPYIHBIX
3arpsA3HEHUM W SBIBIIOTCA COOPYKEHMSMH IIPEABAPUTENBHOM OuMCTKH. [llnpuna
IIPO30POB PEIICTKH JOJDKHA OBITh He Oojiee 16 mm [1, m. 9.2.1.1], CkopocTh ABMKECHUS
CTOYHBIX BOJI MEXK]y CTEPKHAMH PEIIETKHA HE JOJDKHA MPEBBILIATh 1 M/C, HO JOJXKHA
OBITH 0OJIBbIIE CKOPOCTH JIBUIKEHHSI CTOUHBIX BOJ B MOJBOJsAIIEM KaHaie. Bmecto
PEIIETOK Ha OYHCTHBIX COOPYXKEHHUSX MOXKHO MPUMEHSTh PEIIETKU-APOOUIIKH,
CKOPOCTb JBUKEHUS BOJBI B KOTOPBIX 1,2 M/c.

PemieTkn JOJOKHBI yCTpawMBaThCsi HAa BCEX OUYMCTHBIX CTaHUUSX HE
3aBHCHUMO OT crioco0a IMoJlaud Ha HUX BOJBI — CAMOTEKOM MJIM TIOJl HAIIOPOM IOCIIE
HAaCOCHOM CTaHIIUM, UMEIOIIEH pemeTkr ¢ mpo3opamu 0osee 20 mMm. Uunciio eaeHuIn
000OpyIOBaHUST HAJICKUT OMPENENATh MO0 MAaCHOPTHBIM JaHHBIM OOOpYIOBaHUS U
pacueTHBIM PaCXOJOM CTOYHBIX BOJ. PemeTku moapa3fensitoTcss Ha HEMOJBHKHbIE,
MOJIBYDKHBIE U PEHIETKU-IPOOMiIKU. HermoaBkHbIE pelieTKy ObIBAIOT BEPTHUKAIHHOTO
tuna (PMMB) u naknonnoro tumna (MI).

KOJIM4ecTBO OTOPOCOB ¢ IIOTHOCTBIO 750 KI/M° COCTABISIET 8 JI/TOX HA OHOTO
xuTens, BIaKHOCTh UX 80 %, 300pHOCTE 7-8 %. OunMCTKa PENIETOK OT 3aEP/KAHHBIX
O0TOPOCOB MPOU3BOJIUTCS BPYYHYIO MPHU HAKOIUICHUHM MX B KoyimuecTBe MeHee 0,1 M B
CYTKH.

CHsiThIe OTOPOCHI MOT'YT HAIIPaBJISTHCSA HA MOJUTIOH TBEPABIX OBITOBBIX OTXOJIOB
WM B APOOWIIKY Uil u3MesnbueHue. M3menbueHHass mMacca cOpachiBaeTCs B CTOYHYIO
BOJy TMeEpel PEHIeTKONM WM TNepeKayruBaeTcs B METaHTEHKU. J[1s BO3MOXKHOCTH
OTKJIFOYEHUSI PENIETOK B KaHajlax J0 M TOCJIC PEIICTOK YCTAaHABIMBAIOT IIUTOBBIC
3aTBOpPHI. PacyeT pelieTok 3aKIoyaeTcsi B ONMPEASICHUN UX pa3MEPOB U MIOTEPh HAropa
B HUX U OCYIIECTBIISIETCS B CJICIYIOILIEM MOPSAKE:

[IpenycMarpuBaeTcsi pacCMOTPEHUE TUIAPABIMYECKOTO peKMMa JIOTKa Mepen
PELIETKOM.

1. Tpe6yemast ILIOLIAAb PEIIETOK, M,

27



. 3.
rae Oy — MaKCHMaJIbHO-CEKYHIHBIN pacXo]l CTOYHBIX BOJI, M /C;
Vy— CKOPOCTb ABM>KEHUSI CTOYHOM BOABI B 1po3opax pemietku: Vy=0,8...1,0 m/c [ ]
2. TpeGyemoe uncio pabodmx pemeToK:

rae W — [IOMaAb MPOXOAA PEIICTKH, M°, IPHHIMACTCS U3 XapaKTEePHUCTUKH THUIIOBBIX
pemreTok (Tabm. 2.1).

3. Yucmo npo30poB peleTKH
A Ky
bh,V,
T/1e Oy — MAKCHMAJIBHBIH PACXOJ CTOYHBIX BOJI, M°/C;
b — mmprHa MPO30pPOB MEXKTY CTEPIKHSIMHE PEIICTKH, M;
h; — TryOmHa BOJIBI B KaHaJIE TIepe]] PELIeTKOU, M;
Vg — cpeniHsisl CKOPOCTh IBUXKEHHS BOJIBI B PELLIETKE, M/C;

Ky — ko3 puiiveHT, yuuThIBaIONINi CTECHEHUE TTOTOKA TPabsiMU U 3aJIep>KaHHBIMU
sarpsizaeHusmu, K, = 1,05.

4. Illupuna pemerkn
B, =S(n-1) +bn,
rae S — rommuHa crepxHsa, M (S = 0,01 m).
[Tno1mane mpo30poB paboueil YacTy PEHIETKH OMPENeNseTCs pacyeToM, KOTopas

MIPU PYYHOM OYHUCTKE JOJKHA ObITh HE MEHEEe YABOCHHOW IJIOIIAIU >KMUBOTO CEUCHUS
MOJBOJIAILIETO KaHAJIa U HE MEHee 1,2 5KMBOTO CEUEHUS ITPU MEXAHUYECKOM OUHCTKE.

s mpenynipexaeHus: 00pa3oBaHUs BUXPEBOIO MOTOKA KaHaJ Tepes] PeiieTKou
TJTABHO YIIUPSIOT MyTEM U3MEHEHUS HalpaBJIeHUsI CTCHOK Ha yroi ¢ = 20°.
5. /InuHa ymmpeHus KaHaja nepes peieTkon

I, =137(B, —B,),

rjae B, — muprHa noaBosIero KkaHana, M.
6. [lmuHa cy>XeHus 1mocie peleTKu

, =05l
7. IloTepu Hanopa B pemieTke
V7P
h,=¢—,
g é/ Zg

rae { — kod(pGUIMEHT MECTHOTO COMPOTHUBIICHHUS PEIICTKH, 3aBUCAIIEH OT (POpMbI

CTEpKHEN,
s\
- :ﬂ(gj sing;

S — K03 HUIMEHT, YUUTHIBAIOIIUNA POPMY CTEPKHEH:
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S = 2,42 — npu NpSIMOYTOJIBHBIX CTEPIKHSX,

S = 1,83 — npu NpsSIMOYTOJIBHBIX CTEPIKHSX C 3aKPYTJICHHBIMH KPasMH,

S = 1,79 — npu KPYIJIbIX CTEPKHIAX;

V¢ — CpenHss CKOPOCTh JBMKECHUS BOJIBI B KaHAJIE MTEpe]l PeIIeTKOM, M/C;

P — xo3(pduiuenT, yduThIBAIONINA YBEJIMYCHHE IOTEPh HAIopa BCIEICTBUE
3acopeHus pemeTku, P = 3;

g — YCKOPEHHE CHITBI TKECTH, M/c’;

0. — yTOJl HAKJIOHA PEIETKH.

OCHOBHBIC JJAaHHBIC TI0 TUIIOBBIM PEIIETKAM C MEXaHH3HPOBAHHBIMU TPa0IIsIMU
npuBeeHbl B Tabm.2.1.

Tabmuma 2.1
XapakTepucTUKa TUITOBBIX PEIIETOK C MEXaHU3UPOBAHHBIMHU T'PAOIIMU

Paszmepsl kanana | [lio- | IIpoussogu- | llupu- | Paguyc or
Tum nepen aJb TEJIbHOCTh Ha mapHupa | Mac-
PeLIeTKH PELIETKOM, MM | TIPOXO- | PELIETKH MO | pelIeT- | JI0 HU3a ca,
IAPU- FHY6H' Ja BOIC W, K1 PCUICTKH, KT
Ha ma H, | PEWeT- | ThIC.M/CYT B,M MM
B KM ’
PMMB- | 1000 1000 0,3 26 - - 1690
1000
MI'-9T 1000 1200 0,38 33 1425 2050 1320
MI'-7T 800 1400 0,39 35 1338 2100 1000
MI-11T | 1000 1000 0,57 50 1520 2425 1500
MI'-10T | 1000 2000 0,74 65 1580 2550 1800
MI'-8T 1400 2000 1,25 110 1955 2550 1657
MI-12T | 1600 2000 1,5 130 2175 2850 1870
MI-6T 2000 2000 1,9 165 2675 2850 1951
MI'-5T 2000 3000 2,1 185 2175 3810 2690

CyTo4YHOE KOJIMYECTBO OTOPOCOB, CHUIMAEMBIX C PEIICTOK:
Q. - aN,,C
¢ 365-1000
II€ a — KOJIMYECTBO OTOPOCOB, CHUMAEMBIX C PEIIETOK Ha OJIHOTO KHUTENsS B TOJ,
a =1,5-25 n/(x'ron); [1, m. 9.2.1.2]
Nprec — TPUBEIEHHOE YMCIIO KUTEJICH MO KOJUYECTBY B3BEIIEHHBIX BEIIIECTB.
[To pacuetHomy 3HaueHuto Q4 moxdupaercs Tunosas apodunka (Tadi.2.2).

Tabmuna 2.2
Texanueckas XxapaKTepUCTUKA MOJIOTKOBBIX APOOHIIOK

[IpousBoauTensb- MoutHocTh Pazmepsl Pacxon Macca,
HOCTb, AIIEKTPOJBUTATENS pasrpy304HOro
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Qg, KI/4 N, kBt OTBEPCTHUS, MM BOJIBI (y, KT
M3/a
mmpuHa b | mmuna |
300-600 20 230 300 2,5-5 437
1000 55,75 400 524 6-8 2000
2000 100 400 700 18 23070

IIpumep 2.1. PaccuuraTh pemieTKy Mpu pacxojae CTOYHbIX BOJ Oy = 1 m/c.

1. Pa3mepsl KaHama mepe] PemeTKol Il MPSMOYTOJIBHOIO CEYEHHs KaHaia
[6,7]. Pacxox BoxbI, mOCTymaroOmuid Ha OQHY pemierky, f, = 500 i/c, Vs = 0,83 m/c;
mpuHa B.= 1000 mm, ykion | = 8 %40 BICOTA BOMIBI hy= 0,61 M.

[IpenBapurensHo mo Tabn.2.1 BeiOMpaem paBe pemietkun thna MI-11T ¢
pa3mepamu kanana pemetku 1400x2000 mwm.

2. Tpebyemas miomnaab pemeTox, M,
-G, 1

TV 1

€]

3. Tpebyemoe uncio pabouux pemerok tuna MI™ — [1T°
F

=—1= ﬂ ~ 2wm.
w 057

[IpuHUMaeM 4uCiI0 PE3EPBHBIX PEHIETOK |

q

4. Koan4ecTBO MpO30pOB PELIETKU

ne w05 405 538
bhV, *  0016-061-1

5. lllupuna pemeTku, M,
B, =S(n+1)+b, =0,01(54 -1) + 0,016 - 54 = 1,394 < 1,520.

6. [Inuna ymmpenus kaHana nepej pemeTkon, M,
I, =137(1,520-1) =0,712; I, =0.5l, =0,5-0,712=0,36.

7. KoadurmeHT MECTHOTO COMTPOTUBIICHUS PEIIETKA

% %
S 10
= /3( j :1,83(Ej :1,03.

b
8. I[loTepu Hamopa B pemieTke, M
2 2
h, = §V° P =103 083 3=011,
29 2-9,81

9. CyTO4YHOE KOIHYECTBO OTOPOCOB, CHUMAEMBIX C PELIETOK, M /CYT,
_aN,  8.92830
% = 365.1000  365-1000

10. O6wem ocajaka o Macce, T/cyT,
W =Q,» =2,03-0,75=152.
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s u3MenbueHus OTOPOCOB MPUHUMAEM CTAHJAPTHYIO MOJIOTKOBYIO JIPOOHIIKY
POU3BOAUTENbHOCTHIO 300 Kr/4.

11. O6mias crpouTeabHast BHICOTA PEIISTKH, M,
H=h +h, +h, =0,61+011+0,3=102.

12. InvHa pemeTku
L=1+1,+1, =0548+2,425+0,274 = 3,2471 .

[IpunsTtas pemerka Ttuna MI-11T (aBe pabounx u ojHA pe3epBHAas)
YIOBJIETBOPSIET HALLIEMY YCIIOBHIO.

3amepkaHue W HM3MEIBYCHHE KPYMHBIX OTOPOCOB, COACPIKANIUXCS B CTOYHOM
BOJI€, CITOCOOOM TIOJIBOJTHOTO M3MEIBLUYCHUSI OCYIIECTBIISIOTCS MPU TIOMOIIN PEIIETOK-
npoousiok. Ilogbop  pelieTok-IpoOMIOK  CIEAyeT MPOU3BOAUTH,  TMOJIb3YSCh
ykazanuamu F0.M.JIackosa [5].

2.3. PacueTr mecKo/JI0BOK

[TeckomoBkm  HEOOXOAMMO  TpeaycMaTpWBaTh B~ COCTaBe  CTaHIIUHU
OMOJIOTUYECKON OUYUCTKH TOPOJCKHUX U OJIM3KUX K HUM I10 COCTAaBY MPOU3BOACTBEHHBIX
CTOYHBIX BOJI POM3BOIUTEILHOCTRIO Oostee 100 m3/cyT [1, m. 9.2.2.1.]

[TeckoNOBKM TIpeIHA3HAYECHBI ISl BBIJCJIICHUS W3 CTOYHBIX BOJ TSYKEJIBIX
MHUHEPAIBHBIX TIpUMecel (TJIaBHBIM 00pa3om, mecka). OHM yCTaHABIMBAIOTCS TEPeT
OTCTOMHUKAMM.

[Io xapakrtepy [JBWXEHHS BOJbl  IIECKOJIOBKM  TOAPA3ACISAIOTCA  HA
TOPU30HTAJIbHBIE (C KPYTOBBIM U MPSIMOJIUHEHHBIM JBUKEHUEM BOJIbI), BEPTUKAJIbHBIE,
TaHTCHIMAIbHBIE W a’pUpyeMble (C BHUHTOBBIM JBWKEHHEM Bojbl). Ocagok B
MECKOJIOBKAaX BBINAAAET MOJ JACHCTBUEM TIpaBUTAIMOHHBIX CHI. B meckonoBkax
3a/IepKUBAETCS MECOK TUApaBIMYecKol KpymHocThio U, = 13,2...24,2 mm/c (mecok
KpynHocThio He Oonee 0,15 mm), 4TO cocraBisieT 0koio 65 % Bcero KoiaumvecTBa
MecKa, COAEePKaIIErocs B CTOYHBIX BOJIAX.

KosmuecTBo ocajaka, BHIMAAAIONIETO B ECKOJIOBKE, TpUuHUMaeTcs: paBHbiM (,02-
0,03 1 Ha ogHOrO YenoBEKa B CyTKU. BiaxkHOoCTh ocaaka B cpeanem 60 %, MIOTHOCTH
1,5 1/m°. Yrcino meckoIoBOK TOJDKHO OBITh He MEHee ABYX (Bce paboune).

Tun mneckosoBKH HEOOXOAMMO BBIOUpPATh € YYETOM MPOU3BOAUTEIHLHOCTH
OYHCTHON cTaHuu. JUIsl CTAHIHI HPOM3BOAUTENBHOCTHIO 40 50 000 M>/CyT MOXHO
IPHUHSTH TAHTCHUHATBHBIE TTECKOIOBKH, IPOM3BOIUTENLHOCTBIO cBbime 10 000 M>/cyT
— TOPU30HTAIbHBIE, MPOU3BOAUTEILHOCTHIO CBbIIIE 20 000 M3/cyT — a’pUpyeMBIE.

PaccuuThiBatoTCsS MECKOJIOBKH TaKUM 00pa3oM, YTOOBI B HUX BBIMAAIHN MECOK H
OPYTHE TSKEJBbIE MUHEPAIBHBIE YAaCTUIbl, HO HE BBINAJAI OCAAOK OPraHUYECKOro
IPOUCXOXKAEHUS. PacueT ropu3oHTaIbHBIX U a3pUPYEMBIX NIECKOJIOBOK MMPOU3BOJAUTCS
B CIEQYIOUIEN MTOCIEA0BATEIbHOCTH:

1. 'uppaBanyeckuid pexKuM KaHaja repe]i MeCKOJIOBKOM:

ITokazarenu Pacxon, 1/c
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qmax qmin qmid

[IIvpuna kanana, M

YkJ10H KaHa1a

CKOpOCTB B KaHaJIC

Hanonuenne, hg

Hs>hs>0,5 m.

2. TpeOGyemas 1iMHa MECKOIOBKH, M
L = 1000k .V H,
UO

rae Ks — ko3 UIMeHT, 3aBUCSIIMA OT KOHCTPYKIIMH IECKOJOBKH, INPUHUMACTCS
paBubIM 1,7[1],

Vs — CKOpPOCTh IBMDKCHHSI CTOYHOM BOJIBI B TICCKOJIOBKE, M/C;

Uy — ruapaBiuyeckast KpymHOCTb, MM/C;

H; — pacuetnass rioyOMHAa TECKOJIOBKH, M.

[TokazaTenu npunuMarotcst o tabdaumam [7]. Ilo pacxony u CKOpOCTH B KaHaje
6onee 0,7 M/c mogOupaeM IMUPUHY U TaKOW YKIIOH KaHalla, YTOOBI HamojHeHue hs
oo He menee 0,5. CkopocTh M HamoJHEHHE OyIyT pa3HbIMU B 3aBUCHUMOCTH OT
PacxoJI0B CTOYHBIX BOJ.

3. [Inomaae 3epKaia MeCKOJIOBKH, M,

FS = q_W H
U
rje gy — MaKCUMaJIbHO CEKYHJIHBIA pacxo/, J/c;
U — cpennsist CKOpoCTh OCaXKICHUS TIecKa, MM/C,

U =4U,2-(0,05v,) .
U siBisieTcst pe3yIbTaToOM B3aUMOJICHCTBUS THIPABINICCKON KPYITHOCTH TTecKa U
TOPU30HTATIBLHOM COCTABJISIONICH CKOPOCTH CTOUHOM BOJIBI B TTECKOJIOBKE V.
4. O6beM o0pa3oBaBLIErOCAd MECKAa 3a JABOE CYTOK (IPOJOJIKUTEIBHOCTh, B

TEYEHUE KOTOPOU JOMYCTUMO HAKOIIJIEHUE HeCKa)
aN, T

brc

* 1000
rac a— HOpMa BBIIIABOICT'O OCaJIKa HA OAHOI'O KUTCJIA B CYTKI/I;
T — IpoAOIKUTETLHOCTh KOTUICHHS TIECKA, CYT;
Nbrc — HpI/IBeI[eHHOG qUucCJIo )KI/ITGJIeﬁ 110 I(OJ'H/I‘-IGCTBy B3BCIIICHHBIX BCIICCTB.

2.3.1. I'opu3zoHTA/IbHBIE IECKOJTOBKH

CKOpOCTh CTOUYHBIX BOJl MPU MaKCUMaIbHOM NpUTOKE Ve = 0,3 M/c, mpu
MUHUMAIBHOM TpUTOKE Vpin = 0,15 m/c. Ilpu 3THX cKOpOCTSX NpeObIBaHUS CTOYHOU
BoJkI B rteckoiioBke t = 30...60 c.

['uapaBnuyeckasl KpYIMHOCTh MECKa, BbInaniiero B ocanok Uy = 18,7...24,2 mm/c.
Pacuetnas riryouHa neckosioBky npuaumaetcs ot 0,25 1o 1 m.
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OCHOBHBIC JIJaHHBIC I10 THUIIOBBIM TOPU30HTAJBHBIM IIECKOJIOBKAM C IUIOCKHM
JTHUIIEM U MPSIMOJIMHEHHBIM JIBUKEHHUEM BOJIbI IIPUBEICHBI B Ta0. 2.3.

Ta0muna 2.3
XapakTepucTrKa TUMOBBIX TOPU30HTAIBHBIX ECKOIOBOK
Pa3zmepsl, M
[IponyckHas Yneio ITupuna Hanonnnenue
CITIOCOOHOCTB, . (rmybunHa
3 OTJEJICHU, N Jnuna, L OT/ICJICHUS, .
M /CyT B IPOTOYHOU
yacTu), H;
25 2 9 1,25 0,55
50 2 15 2,8 0,55
70 2 18 3 0,58
100 3 18 3 0,55
140 2 18 4,5 0,67
200 3 18 4,5 0,65
280 4 18 4,5 0,67

Ipumep 2.2. PaccunTaTh MECKOJOBKY MPHU pacxojie BOJbI Qymax=1,5 M3/c, Qwmin =
= 0,96 m°/c.

1. JlaHHBIE THAPABIMYECKOTO pacuera TMOABOAAIICIO KaHala K OJHOM
MIECKOJIOBKE:

PacuerHble 1aHHBIE Pacxon, n/c
Omax = 1500 Qmin = 960
VKII0H | 0,0008 0,0008
[[upuna B, m 1250 1250
Hanonraenue h, m 1,1 0,76
CKopoCTh V, M/C 1,1 1,0

2. TpeOGyemas 1yiMHa MECKOJIOBKH, M
L - 1000k V,H, 1000-1,7-0,55-0,3 _ 15
) U, 18,7 '

2
3. [Inomank 3epkaina necKOJOBKU, M,

s:%:1500 134,29,
u 1117

U= \/U —(0,05v, )* =/349,69 225 =1117.

4. O6mias mupuHa, M,
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F, 134,29

=—=—7"—"=8095,
L, 15
5. IlpuHMMaeM YKCIIO MECKOJIOBOK Ng = 2 Ha ocHoBaHuH [1, mm. 9.2.2.1],
2<ns<8
=2 89,4
n 2

S

6. Ilo B, u Ls mogObupaeM THUIIOBYIO MECKOJIOBKY C pa3Mepamu
B.run = 4,5 M UHCIIO OTAENEHHM N = 2,
Lsyn = 18 M Hamonmuenue Hg = 0,67 (cm. Tabu. 2.3).
7. O06beM 00pa3oBaBIIETOCS TMECKa 3a JIBOE€ CYTOK (MPOJOKUTEIBHOCTH, B

TE€YEHUE KOTOPOH JOMyCTUMO HAKOIJIEHUE MEeCKa), M,
_aN, T 0,02-92830-2

s =3,71.
1000 1000
8. BeIcoTa €105 1iecKa, 3aHIMAaeMOr0 B IIECKOJIOBKE, M,
W 71
= : _ 3 = 0,023,

h = =
SS ns Lsmun B. mun 3 18 . 3

S
9. CrpoutenbHas BbICOTA TECKOJIOBKHU, M
H,=H,+h,+h +h =05+0,023+0,3+0,3=1123,

rae N, — HeWTpanbHBIH CIIOH MEXIy CI0eM IecKa W JBHUKCHHEM CTOYHOW BOJIBI,
npuauMaeMsriii 0,3-0,5 wm;
hy — BeIcOTa O0opTHKa, prHUMaeMas 0,3-0,5 m.
10. ITpoBepka

OcymecTBisiercss 10  (aKTHYECKOM CKOPOCTH JBHMKCHHS CTOYHOM BOABI B
MIECKOJIOBKE TIPM MaKCUMaJbHOM W MHUHHMAJIbHOM IIPUTOKE CTOYHOM BOJIBI.
dakTruyeckass CKOpPOCTh HE JOJDKHA ObITh Oosnee dem pacuetHas 0,3 m/c mpu
MaKCHMAaJIbHOM TIPUTOKE, a MUHUMaJIbHasi CKOPOCTh JOJDKHA ObITh Oombiie 0,15 m/c,
HO MEHBbIIIE YeM (paKTHIeCKass CKOPOCTh MPU MaKCUMaIbHOM IIPUTOKE.

q 15
101V, = max - =0,25 :
0 max ns B;munH;an:X 24’50’67 s M/C
Q. 0,96
vV - min - =0,18 .
10.2. smin n B|munH 24150’58 ) M/C

s—s smin
10.3. IlpoBepka 1O NPOAODKUTEIBHOCTH TNPOTEKAHUS CTOYHBIX BOJ IIpH
MaKCUMaJIbHOM MPUTOKE JOJKHA ObITh HE MeHee 30 c:

t= M _ 067 _ o760 30,
U, 00178
rac Uf — @aKTquCKaH CKOpOCTB OCaAXKICHHUA IICCKa HpI/I MAaKCUMaAJIBHOM HpI/ITOKe,

ompeensaeMas UCXOIs U3 TUIIOBBIX Pa3MEPOB MECKOJIOBKH 00paTHO JIEHCTBUIO TyHKTa 2.

2.3.2. [1ecKOJIOBKH ¢ KPYTOBBIM ABHKEHHUEM BOJbI
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[TeCKOJIOBKH € KPYTOBBIM JBUKEHUEM BOJIbI OTHOCATCSI K TOPU30HTAIBHOMY THITY.
Pacyer meckosoBOK C KPYroBbIM ABHXKCHHUEM BOJbI MPOU3ZBOIAUTCS TaK Ke€, Kak U
pacyeT ropu30HTAIBHBIX MTECKOJIOBOK C MPSMOJUHEHHBIM JIBUKCHUEM.

1. TpeObyemas qIuHa MECKOJIOBKH, M,
L= 1000k V H. |
U 0
2. dakTU4YecKas JJIMHA IECKOJIOBKH, M,

D, B
L, =27 —=——2|,
2 2

D — nuaMeTp meckoJyioBKH, M (Tad:m1.2.4);
B, — mmpuHa Kojblia xkeaoba, M (Tadi. 2.4)
Lt > L.
3. IIpoBepka

t=—->30 c.
0 C

[TocnenoBaTenbHOCTh NajJbHEHMIIETO pacdyeTa Takas ke, Kak B PAaCCMOTPECHHOM
BBIIIE TTpUMeEpe 2.2.

OcHOBHBIE JaHHBIC IO THUMOBBIM MECKOJOBKAM C KPYTOBBIM JIBHKEHHEM BOJIbI
MIpUBEJICHBI B Ta0M. 2.4.

Taomuna 2.4

XapaKTepI/ICTI/IKa THUITOBBIX TOPU30HTAJIBHBIX IIECKOJIOBOK C KPYTI'OBBIM
JABHXKCHHUECM BObI

[Iponycknas HuameTtp Paccrossnue | Paccrossuue | Paccrosame | upuna | Hlupwu-
CIIOCOOHOCTD IECKOJIOB- MCXKIY MCXKIY MCKOY KOJIbl1a Ha OT-
KU, MM LEHTpaMu ocsiMU 0CSIMU xKemoba, | BogsIe-
ey cyT e MIECKOJIOBOK, | MOABOIALLIE- | MECKOJOBKU MM ro
MM T'O JIOTKA U U KaMephbI JIOTKA,
Kamepbl nepexIroye- MM
MepeKytoye- HUS, MM
HUS, MM
1400-2700 31-56 6000 4700 500 300
2700-4200 | 56-83 300
4200-7000 | 83-133 4000 2000 450
7000-10000 | 133-183 6500 4350 800 600
10000- 183-278 1000 5000 1000 600
17000
17000- 278-394 6000 2500
25000
25000- 394-590 11000 4850
40000
4000-64000 | 590-920 1600 1200

2.3.3. Aspupyemble eCKOJIOBKH
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I[JISI AOPUPYEMBIX IICCKOJIOBOK pacCucTHasd I‘JIY6I/IH8. IECKOJIOBKU IMPHUHUMACTCA

paBHOM moJioBUHE oOmerd riayounsl, T. €. Hy = 0,7...3,5 M. T'uapaBnuueckas
kpymHOcTh ecka Ug = 13,2...18,7 mm/c. HTeHCHBHOCTB aspauui Js = 3...5 M>/(M2-1).
[Ipy MakcUMalbHOM TPUTOKE CKOpocTh cTouHbix Box Vs = 0,08...0,12 w/c.

OTHOLIIEHNE TUPUHBI OTACICHUS TIECKOJIOBKHU K riryoune B:H = 1,5.

YacTuupl CTOYHOM BOABI MOJ JEHCTBUEM adpalM JBUXKYTCA NO CIUPATU U
BBINAAI0T B IPUJIOHHOM 00JIaCTH B CTOPOHY a’paTtopoB. Bpems npeObiBaHus BOABI B
IIECKOJIOBKE cOCTaBIISAET 2 — 3 MuH. OcaloK U3 a3pUpyeMbIX IECKOJIOBOK COAEPKUT 10
90 — 95 % necka.

Pacyer aspupyeMbIX MECKOJIOBOK MPOU3BOAUTCS  aHAJIOTMYHO  pacyery
TOPU30HTAJIBHBIX MECKOJIOBOK.
OCHOBHBIE JITaHHBIE 110 TUIIOBBIM a3PUPYEMbIM MECKOJIOBKAM MPUBEACHBI B TaOJ.

2.5.
Tabnuua 2.5
XapakTepuCTHKa TUIIOBBIX a3PUPYEMBIX MECKOIOBOK
[IpomyckHas Hucmo Paszmepsl, M Pacxon
. OTtHO1IEHNE
CIIOCOOHOCTb, | OTACJICHUM, | IIUPHUHA, | IIyOWHA, | JJIMHA, BO3/1yXa,
3 B/H 3
M°/CyT n B H L M /g
70 2 2 2,1 12 1,34 200
100 3 3 2.1 12 1.34 300
140 2 4.5 2.8 18 1.5 460
200 3 4.5 2.8 18 1.5 690
280 4 4.5 2.8 18 1.5 920

2.3.4. TanreHINAJbLHBIC MECKOJOBKH

OCc0OEHHOCTBIO TaHTEHIIMATBHOW TIECKOJIOBKU SIBIISIETCA Majias TJIyOuHa ee
MPOTOYHOM YaCTH Y MOCTYIICHUE CTOYHOM BOJBI IO KacaTeabHOM. PacueT neckoaoBKH
MPOU3BOAUTCS UCXON W3 THUApaBIWYecKoW kpymHoctu 18,7 mm/c. Harpyska Ha
MECKOJIOBKY npuHuMaetrcsa (s = 110 M>/(M°-9) TIPH MAKCHMAJTIBHOM TIPHUTOKE; (s = 70
M>/(M>d) — TIpH MHEHEMAJIBHOM TNPUTOKE. J(HAMETp IECKONOBKH MPHHHMACTCS HE
Oonee 6 M, TIIyOMHA — PaBHOU MOJIOBUHE IUAMETPA.

Hnomam) 3CPKaJia BOAbI IICCKOJIOBKH
max

A
ds

max o v 3
rac qW — MaKCHUMAaJIbHBIN pacxoa CTOYHOMU BOAbI, M / 9.

F =

3 2
s — TUpaBIMYecKast Harpy3ka, M /(M”-4).
3Has MJI0IA/lb 3€pKaja U 3aJIaBIINCh YHCIOM MECKOJIOBOK, MOKHO OMPEAECIUTh

AUaMETP IMECKOJIOBKU:
4F
d= "
mn

KomnyecTBo 3aJICPKAHHOI'O IMMECKAa HAXOAUTCA 110 q)OpMy.]Ie
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_ a'NbrcT
Q= 1000

2.3.5. IleckoBbI€e IJIOIAAKH

st 00e3BO3KHMBAHUSI TIECKA, BBIMABIIETO B TECKOJOBKAX, CIYKAT IMECKOBbBIE
TUTOLIAAKH, TIPEJICTABIISIONINE COOOM KapThl, OTPAKICHHbIE BAJTMKAMU BHICOTON 12 M.

Harpyska Ha miomiaaku (s He 6oiiee 3 M3/(M2-roz[). [Imomanok JOKHO OBITH HE
MeHee Tpex. Ha crannmusax Nnmpou3BOAUTENBHOCTBIO A0 75 ThIC. M3/cyT. IUId XpaHEHUs
MecKka TPUMEHSIOTCS TEeCKOBble OyHKepa, paccuuThiBaemble Ha 1,5 — 5-cyroudnoe
XpaHEHUE.

Hpumep 2.3. Onpenenuts pasMepbl NMECKOBBIX IUIOMIAJOK NPHU KOJIAYECTBE
necka W, = 20 m*/cyT.

1. O0BeM ocajgka B 1o, M,

W, =W,T =20-365=7300.

2. ITmomaap NeCKOBBIX IUIOIIAIO0K, M2,
Wes 7300 _ 54333,
O 3

[IpuHMaemM Tpu MECKOBBIC TIOMIAAKK TLTomaap 11 M2, pasmepoMm 24x34 m
KaK1asl.

IIpumep 2.4. Onpenenuts pa3Mepsl MIECKOBBIX OYHKEPOB JJI XpAHEHUS NIECKA B
konmuectBe Qs = 4 M7/cyT.

1. O6bem GyHKepa, M°, 38 5 CYTOK COCTABHT

W, =Q.T =4-5=10.
2. byHKepa BBIIOJHSIOT KPYIJIBIMHA B IUIAHE B KOJIMYECTBE 2 MITYK C BBICOTOIO

H =2 m. Torma
D=\/ 4-w__ | 4-10 _1g
H-z-h \2-314-2

2.4. Pacuer OTCTOMHUKOB

F=

OTCTOMHUKU OTHOCSTCA K COOPYKEHHUSIM OCBETJICHUS CTOYHBIX BOJI, KOTOPHIC
PEKOMEH/TyeTCs IPUMEHSITh Ha OYHUCTHBIX coopykeHusx cbirre 1000 m*/cyT[1,1m.9.2.4.1.]

OTCTOMHUKU TpeNHa3HAYEHbl 1  3aJC€pKUBAHUS M3  CTOYHBIX  BOJ
HEPACTBOPEHHBIX TPYOOJUCIIEPCHBIX BEIIECTB MNPEUMYIIECTBEHHO OPTraHUYECKOTO
NPOUCXOKIACHUSA MO JIEUCTBUEM TI'PABUTAMOHHOW CWJIbL. [lepBUYHBIE OTCTOMHUKHU
WCMOJIB3YIOTCA KaK JUIsl TNPEABAPUTENBHOM, TaK W JJIsi OKOHYATEJIbHOW OYMCTKH
CTOYHBLIX BOJI.

[To HampaBiIEHUIO IBUKEHUSI BOJbI OTCTOMHUKHU JEIISITCA Ha JIBa OCHOBHBIX BUA:
TOPU30HTAIBHBIE U BEPTUKAIBHBIE; PA3HOBUIHOCTHIO TOPU30HTAJIBHBIX OTCTOMHHUKOB
ABJISIFOTCSL  pagualibHble. B TOpPU30HTAIBHBIX OTCTOMHHMKAX BOJA  JIBUKETCS
TOPU30HTAIBHO, 4 B BEPTUKAIBHBIX — CHU3Y BBEPX, B PAJHAIBHBIX — OT LIEHTpa K
nepudepunn win ot mepudepun K IMeHTpy. KommuecTBO B3BEIICHHBIX BEIIECTB,
BBINAJAIONIMX B MIEPBUYHBIX OTCTOMHUKAX, 3aBUCUT OT HAYAIBHOTO UX COJCPIKAHUS B
MOCTYHAKIIEH HAa OYKWCTKY CTOYHOM BOJE, OT XapaKTEPUCTUKU IIPUMECEH W
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IPOAOKUTEIBHOCTH OTCTauBaHMs. OCHOBHAsI Macca rpy0OIMCIIEPCHBIX B3BEILIEHHBIX
BEIIECTB BBINAAAET B 0CaJ0K B TedeHHe 1,5 4. CKOpOCTh OCaXJEHUS U MOJIHOTa
BBIICJICHUSI M3 BOJABl TOHKOJIMCIEPCHBIX YACTHI] 3aBUCAT OT HMX CIIOCOOHOCTH K
arJoMeparum.

BbIHOC B3BEIIEHHBIX BELIECTB U3 NEPBUYHBIX OTCTOMHUKOB ISl MOCIEIYIOUIEH
OHMOJIOTHYECKON OYUCTKU CTOYHBIX BOJ B OMOGUIBTPAX U adPOTEHKAX HE JOJKEH OBITh
ooistee 150 mr/n. KoandyecTBO B3BEIIEHHBIX BEIIECTB B OCBETJIEHHBIX CTOYHBIX BOJIAaX
IIPU BBITYCKE UX MOCJE NEPBUYHBIX OTCTOMHUKOB B BOJAOEM JOJKHO COOTBETCTBOBATH
TpeOOBAHUAM NPABWJI OXPaHbl MOBEPXHOCTHBIX BOJ OT 3arpsi3HEHHA CTOYHBIMH
BOJIaMHU.

B ocBeTJIEHHBIX CTOUHBIX BOJaX, [10/1aBAEMbIX Ha JIBYXCTYIEHUAThIe a3pPOTEHKH,
adPOTEHKH C IIOJHOW MHMHEpalu3alMed WiIa WIM Ha YaCTHYHYK OUYHCTKY,
KOHLIGHTpauusi B3BECM He HopMupyercs. KoanmdecTBO NEPBUYHBIX OTCTOMHHKOB
IIPUHUMAETCs He MeHee JBYX. lIpy MUHMUMAaIbHOM 4YHCIIE OTCTOMHUKOB pPaCUETHBIN
o0BeM HX HeoOxonuMmo yBenuuuBath B 1,2-1,3 paza. BeiOop Tuma oTCTOMHHMKOB, MX
YUCa W KOHCTPYKUMH JIOJDKEH IIPOM3BOJUTHCS HA OCHOBE HX TEXHHKO-
SKOHOMHUYECKOTO CPABHEHUS C yUETOM MECTHBIX YCIOBHUHU.

BepTukaibHble OTCTOMHUKM MPUMEHSIOT IPU HU3KOM YPOBHE IPYHTOBBIX BOJA U
pacxoze cTodHbIX Boj 10 20 000 M°/cyT. [OpH30OHTATBHBIC H PAAHATBHBIE OTCTOMHIKH
MPUMEHSIOT HE3aBUCUMO OT YPOBHS IPYHTOBBIX BOJ, TOPU3OHTAIBHBIE - IIPU PACXOAE
cBeime 15 000 M°/CyT, pajMagbHBlC W C BPAMAIOUIMMECS PACIPENCTHTEIbHBIMA
ycTpoiicTBaMH - pu pacxoze cbimre 20000 m%/cyr.

WcXonHbIMU J@HHBIMHU JUIsl pacdyera OTCTOMHUKOB HE3aBUCHUMO OT HMX THIMA
ABJISIFOTCS: PACXOJ CTOYHBIX BOJ, HAYaJIbHASI U KOHEYHAs! KOHLIEHTPALlMK B3BELIEHHBIX
BEILECTB.

TpeOyembrit apdext ounctku, %o,

= Cen;cexloo,

en

rae C,, - KOHLEHTpAIMs B3BELICHHBIX, MI/JI; B CTOYHOM BOJIE, MOCTYMNAIOIICH B

OTCTOMHUK;
C.. - KOHIICHTpAIIM B3BEIICHHBIX BEICCTB HA BBIXOJIC M3 OTCTOMHUKA (HE Oosee

150 mr/m).
['mnpaBnudeckas KpynmHOCTh, MM/C,

U, - 1000k,

k H set

t set

set h1

rae Uy - IpOMOIDKUTEBHOCTh OTCTAMBAHMS, IPHHUMaeMas ucxons uz C, u 3, mo [9,
tabm. 12.1];
Koot - KO3 DULUEHT UCTIONBE30BaHKS 00BEMA;

H set

n, '’

H. - BbICOTa 30HBI OTCTAUBAHUS,;

N, - k03 ULMEHT, 3aBUCAILIUNA OT CBOMCTB B3BEILICHHBIX BEUIECTB, TPUHUMAEMBbIN
o ueptexy [1];
h, - BBICOTa 30HBI OTCTAaUBaHUsI B J1a0OpaTOPHBIX yciaoBusx: hy= 0,5 m.
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BnaxxHocTh ocaika OBITOBBIX CTOYHBIX BOJ MpUHHUMAaeTcs paBHOU 95 %  mpu
CaMOTEUYHOM ynajneHuu ocanka v 93,5 - 94 % - npu ynaneHuu IUTYHXKEPHBIMU
Hacocam. KoJIM4ecTBO BBITPY)KAeMOro OcCaJKka HEOOXOAMMO ONpeNeNsiTh B
3aBUCUMOCTH OT IPUHATOTO 3P PeKTa OUYUCTKU CTOUHBIX BOJI.

KOIM4ecTBO 0ca/Ika, BHITAAAIONIEro B OTCTOMHIK, M /CYT,

_ Qw (Cen B c:ex)
Qmud - 4!
(100 - I:)mud )J/mud 10

3.
TJI€ ¥4~ IVDIOTHOCTH OCazika, 1 T/M” ;
P.., - BI&KHOCTh ocajaka, 94 —96 % [1, m. 9.2.4.8];
. . 3
Q,, - MAKCHMAaJIbHBINA CYTOYHBIH Pacxoj, M’/ CyT.

VnaneHne ocagka HW3 TEPBUYHBIX OTCTOMHHKOB OCYIIECTBISICTCS O[T
TUAPOCTATHYECKUM JIaBICHUEM HE MeHee 1,5 M BOJ. CT. WM TTyH)KEPHBIMU HACOCAMU.
O0beM WIOBOM KaMephbl MPUHUMAETCS PABHBIM KOJIMYECTBY BBHITIAJAIONIETO OCA/IKa 32
nepuoJl He 6ojee 2 CyT, MPU MEXAaHU3UPOBAHHOM YJAJICHUHU OCaJKa - MO0 KOJIUYECTBY
BBITIQJIAIONIET0 ocajka 3a 8§ 4. JluameTp WIOBBIX TPYO Uil yAajieHHs ocajka U3
OTCTOWHUKOB NMpUHUMAaIOT He MeHee 200 mM. [1, . 9.2.4.7].

BricoTa OopTa OTCTOMHHKA HAJ IOBEPXHOCTHIO CTOYHOW BOIBI IMPHUHHAMACTCS
0,3m[1,1.924.11]

2.4.1. I'opusoHTANbHBIE OTCTOMHUKH

["opu3oHTaNbHBIE OTCTOMHUKU MPEACTABISAIOT COOOUM MPSIMOYTOJbHBIE B IUIAHE,
OTKpPBITBIE pE3epByapbl C MPUAMKOM JJisi cOOpa BBINABIIETO OCaJaKa, OOBIYHO
pacroJiaraeMbIM B Haudaje coopyxkeHus. [ TOpU30HTaIbHBIX OTCTOMHUKOB IIyOMHA
MIPOTOYHOM YacTh npuHUMaetcs 1,5-3 M, BbIicoTa HEUTpaIbHOTO cJios - Ha 0,3 M BbIlIe
JTHUIA HA BBIXOJI€ U3 OTCTOMHUKOB.

[ToxOop TUITOBOTO OTCTOMHUKA OCYIIECTBIISIETCS] IPOU3BOJILHO.
[Tocne monbopa TUMOBOrO OTCTOWHHKA MpOBEpsieTcs (PaKkTUUYEeCcKas CKOPOCTh
CTOYHOM BOJIBI:
_ Qw
Vi = 36n., BN,

set —set” 'set

. 3/
rae 0, - MakCHMaJIbHBIA PAcX0 CTOYHBIX BOM, M°/C;
B, - MIMprHA TUTIOBOTO OTCTOMHUKA, M;
H,. - r1yOnMHa MPOTOYHOM YaCTH OTCTOMHUKA, M.

Nget — YHUCIIO OTICIICHUIM.
[Tpou3BOAUTENBHOCTH OJJHOTO OTCTOMHHKA, M3/q,
Qe =3,6L, B K Uy — V),

rae L, u By, - pa3Mepbl TUIIOBOI'O OTCTOMHUKA;

set set

v - BEpTHUKaJbHas cocTasJstomas [1].
OCHOBHBIC JaHHBIC TIO THIOBBIM TOPU3OHTAIBHBIM TECPBUYHBIM OTCTOMHHKAM
pUBEJICHBI B Ta0I. 2.6.
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Ta0muma 2.6

TexHuueckas XAPAKTCPHUCTHKA TUIIOBBIX I'OPU30OHTAJIBHBIX IICPBUYHBIX OTCTOMHMKOB

OTcToiHUK

[Toka3arenp HIUPUHON, M

6 9
Jnuna, M 24/30 30/36
IM'uapaBiandeckas riyouHa, M 32-44 | 3,2-44
Pacuernas riryOuHa, M 3-4 3-4
Pa6ounii 06beM, M 536/690 | 1050/1260
Pa3mepsl cedeHuss OTBOAAIICTO JIOTKA C 3y0UaThIM 450x600 | 600x900
BOJIOCITUBOM, MM
Harpy3ka Ha BOZOCIHB, M/c 54 8,6
OGBEM MITOBOTO MPHSMKA, M° 17 31

IIpumep 2.5. PaccuutaTh rOpU30HTAIBHBIN OTCTOMHUK MPU PACXOJE CTOUYHBIX
BoJ Oy = 5400 Mg = 1,5 M/c = 1500 n/c. KonueHTpaiys B3BEIICHHBIX BEIIECTB B
nocTymnarotiei crounoit Boje Ce, = 280 mr/i, Temmnepatypa t =13 °C.

1. Tpebyemsriit 3¢ heKT 0OUnuCTKU

D= Ca—Ceo, 100 = 280-150 100 = 46,4 %.
280

en
2. I'mapaBnuyeckasi KpyIHOCTh YaCTHUIL B3BEIIIEHHBIX BEIIECTB

1000k, H; _ 1000-05-3 =1,712 mml c.

0~ n, 0.22
Lo KaPle 720 0°-3
h 05

3. [Ipon3BOANTENBPHOCTH OJTHOTO OTCTOMHHMKA, M3/q,
Qe =3,6L B KU, —v)=36-05-36-9-1,712 =998,44,

rae L — ImmHa oTcToitHUKA, M, (cM. Tabmd. 2.6);
Bget — mupuHa oTcTOMHUKA, M, (CcM. Tabm. 2.6).
4. Yucno otaencHuit ncxoqs us [1, m. 9.2.4.3]
2<ng <8,

q, 5400

nset = = =
O 998,44
[IprHMMaeM K yCTaHOBKE Ngg = 6.
5. KoysmuecTBo ocajka, My,
Q. = q,(C., —C.) - 5400(280—15(1) _117,
(100—P,.4)7mal0 (100-94)1-10

6. BricoTa citosg ocaaka, M,

h o~ Qg 24-T :11,7-24-2
* n.L.B 6-36-9

set —set —set

=0,29 < (0,3..0,5),

rae T — nepuoj Mexay YUCTKaMu, IPUHUMAaeM 2 CyT.
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ITIpoBepka.
1. ITo BpemeHu npeObIBaHUS B OTCTOMHUKE, U,

t = Wset _ Nget Lset Bset H set _ 6-36-9-4,4 —1,58.
a,, d., 5400
2. 1o gaxTuveckoi CKOPOCTH, MM/C,
a,, 5400 6.3

V, =
3.6n_.B

set — set

H. 366-9-44

2.4.2. PagnajbHbIe OTCTOMHUKH

PanuanbHblil OTCTOMHUK TPENCTaBIeT COOOM KPYTIBIM B IJIaHE pe3epByap U

ABIACTCA PASHOBUAHOCTBIO TOPHU30HTAJILHOI'O OTCTOMHHMKA.

CrouHasi BOJIa MOJAETCA B IIEHTP OTCTOMHMKA CHHU3Y BBEPX U JBUKETCS
paauagbHO OT IIGHTpa OTCTOMHHMKAa K mepudepuu,
MaKCHMAaJIbHOM B IIEHTPE OTCTOMHHUKA 10 MUHUMAaJIbHOM Ha Tiepuepun.

['myOuna nmpoToyHo# yacTu oTcToMHUKA Heer = 1,5...5 M. BbicoTa HelTpanbHOTO

ciost h=0,3 M, TnameTp orcroitHuka Dg; He MeHee 18 M.
9 3
[Ipon3BOAUTENHHOCTH OJTHOTO OTCTOMHUKA, M~ /4,

Oset = 2,8k

r1e Ket — 411 paguaapHoro paseH 0,45;
Deet - TMamMeTp OTCTOMHHKA, M;
d - nMaMeTp BIYCKHOI'O YCTPOMCTBA, M;
Uy — ruapaBindeckasi KpymHocCTb.

set

[locne moabopa TUIIOBOrO OTCTOMHHMKA MpOBEpsiETCS (PakTUYecKas CKOPOCTh

CTOYHOM BOJBI:

G ~5..
7-(R/2)-H,

V, =
3,6n,,
rae Ny, - YUCJI0 OTCTOWHUKOB;
R - paguyc oTcTroliHNKa, M;
H,, - TiyOMHa MPOTOYHOM YacTU OTCTOMHUKA, M.

OcHoBHBIE JAaHHBIC 110 THIIOBBIM paJuaJIbHBIM I[ICPBUYHBIM OTCTOMHHUKAM

MpUBEAEHBI B Ta0. 2.7.

(Dset2 —d 2)UO’

10 mm/ ¢,

HN3MCHAA

CKOPOCTb

Taomuna 2.7

XapaKTepI/ICTI/IKa THUITIOBBIX paJraJIbHBIX IIECPBUYHBIX OTCTOMHHUKOB

Huametp | ['myOuna nportou- | PacueTHslit 00beM
OTCTOMHHKA HOH JacTu OTCTOMHO 30HEI,
3
Dset, M Hset , M M

Pacuernas
MPOMYCKHAs
3
CIIOCOOHOCTD, M~ /4

O0BeM 30-
HEBI OCaJIKa,
e
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18 3,1 783 550 120
24 3,1 1400 930 210
30 3,1 2190 1460 340
40 3,05 4560 3054 710
50 4,7 9220 6150 920
54 5.7 10600 7000 1040

Mpumep 2.6. PaccuntaTh paanatbHbIi OTCTOMHIK [T Gy = 7200 M/ = 2 M/c
= 2000 i/c, C,, =300 mr/a, t=18 °C.
1. Tpebyewmsrit apdexT ounctku, %,

D= e Zex Cor = Cox 100_M100 =50 %.
300

en
[IpruHrMaeM pangvabHBIM OTCTOMHUK JauaMeTpoM 30 M C BBICOTOM 30HBI
orctanBanus 3,1 M 1 00beMOM OTCTOMHOM 30HEI 2190 M.
2. 'mapaBnuyeckast KpyIHOCTb YaCTHI] B3BEILICHHBIX BEIIECTB, MM/C,
1000k, H ., 1000-0,45-31

set

0.25
tse{ksethH j 640(0’4;;’1j

1

0

3. HpOI/ISBOI[I/ITeJIBHOCTB O,Z[HOFO OTCTOI?IHI/IK&, MS/ Y,
Oy = 28k, (D,,” —d*)U, = 2,8-0,45(30% —1?)1,68 =1903.
4. Yucio oTCTOMHUKOB

set

2<ng <8,
q, 7200
nset = T T SAs 9O
O, 1903
[IprHHMaEM YUCI0 OTCTOMHUKOB PaBHBIM 4.

o 3
5. KommuecTBo ocajika, 3aJiep>KaHHOTO B OTCTOMHUKAX, M /4,

q,(C., -C..) 7200(300 —150)
Q= o= 7 =216.
(100-P, ,)7.,e10*  (100-95)1-10

6. IIpoBepka.
6.1. ITo BpeMeHn npeObIBaHKS B OTCTOMHUKE, U,

¢ We _nez(Dy’—d*)Hy, _4-314-30°-1°)-31
Ty 4q,, 4-7200 o
6.2. Ilo axTuyeckoit ckopocTu, Mm/c,
Qw B 7200 685

V., = =
" 36n,7-(RI2H, 36-4-314-15/2-31
2.4.3. BepTukajibHble OTCTONHUKH

BepTukanbHbIii OTCTOMHUK MpEACTaBIsAeT COO0M KpYTiblid B IUIaHE pe3epByap C
KOHUYeCcKUM aHuieM. CTouHas BOJa MOCTYMAET MO LEHTPaIbHONW TpyOe B HIKHIOKO
4acTh OTCTOMHUKA, MEHSET HAIPaBJICHUE JABMKEHUS C HUCXOSIIET0 Ha BOCXOSIIEE U
coOupaeTcss B COOPHOM KOJBIIEBOM kenoOe. PacueTHass BbICOTa 30HBI OCAKICHUS
npuHumaercs ot 2,7 no 3,8 m. /namerp orcroitHuka 4-9 M. BelcoTa HEUTpanbHOTO
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ciost 0,3 M. CkopocTh CTOYHOM BOJIbI B LIEHTpaJIbHOM TpyOe He Oonee 30 mMm/c, a B
mieid  MEXAY HIDKHEM KpOMKOW  IEHTpalbHOM TpyObl ©  MOBEPXHOCTHIO
OoTpakatesibHOro murta He Oosiee 20 mm/c. [l oTCTOWHMKOB auameTpoMm 4 U 6 M
JMaMeTp BIYCKHOM TpyObI paBeH 1 M, quametrpom 9 m — 1,2 m.
[Ipon3BOUTENBHOCTD OJJTHOTO OTCTOMHUKA
Oset = 2'8kset(D ’ _dz)(UO _V)’
e Kset — JUI9 BepTHKAIBHOTO paBeH 0,35;
Deet - TMamMeTp OTCTOMHHKA, M;
d - TmaMeTp BIYCKHOTO YCTPOMCTBA, M;
Uy — rugpasiurydeckast KpyImHOCTb.
OCHOBHBIE JaHHBIE MO TUIIOBBIM BEPTUKAIbHBIM MEPBUYHBIM OTCTOMHHUKAM M3
cOOpHOTO KeNe300eToHa MpUBEIeHbI B Ta0.2.8.

set

Tabmuna 2.8
XapaKkTepucTrKa TUIIOBBIX BEPTUKAIBHBIX IEPBUYHBIX OTCTOMHUKOB
Hnametp BricoTa, M [TponyckHas
OTCTOMHUKA, oOmras [WIAHIPHYECKON | KOHHYECKOW CIIOCOOHOCTH, J1/C,

M YacTH YaCTH npu I'=1,54

4 5,9 4,1 1,8 8,6

6 6,9 4,1 2,8 19,3

9 9,3 4,2 6,1 43,5

IIpumep 2.7. PaccuuraTh BepTHMKaNbHBIM OTCTOMHUK Mg (O, = 800 M/,
C., =300 mr/n, t=20 °C.
1. TpeOyemblil 53pheKT OUNCTKH

azﬁloozwloo:w%_
300

2. 'mapaBnuyeckasi KpyIHOCTb YacTHI] B3BEILIEHHBIX BEIIECTB, MM/C,
1000k, H ., 1000-0,35-3,8

n, 022
(. Koo H oo sa0f 0:35-38
h 0,5

1

. 3
3. [Ipon3BOANTEILHOCTH OJTHOTO OTCTOMHHKA, M /4,

qset = 2’8kset (Dset2 - d 2)U0 = 218 : 0;35(92 _1;22)1,66 = 129,4
4. Yucao OTCTOMHUKOB, IIT.,
2<ng <8,
., 800

n == =
set
O 1294
[IpyHMMaeM MIECTh THUIIOBBIX BEPTUKAJIBHBIX OTCTOMHUKOB IHAMETPOM 9 M,
BBICOTOM IUIMHAPUIECKON YacTu 4,2 M 1 KOHUYecKou 5,1 M (Tadm. 2.8).
., 3
5. KonuuecTBo ocajka, 3a/1Iep>KaHHOTO B OTCTOMHUKAX, M"/4,
Qw (Cen — Cex) _ 800(300 _150) —

~ _ =24
Onue (100-P_ . )7.,,10*  (100—95)1-10°

[IpoBepka:
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o 0,785 (D,  —d*)H_n, 078509 -12")-38-6 18
q., 200 '

2.5. Pacuer coopyskeHHMH, YJIy4YIHAIAX POLECCHI OTCTAUBAHMS

B 0ObIYHBIX MEpBUYHBIX OTCTOMHMKaX 3anepxkuBaerca 30-50 % Becex
COJIEpIKAINXCS B CTOYHBIX BOJaX HEPACTBOPEHHBIX NpuMecel. [l nHTeHCcupuKanun
npouecca OTCTaWBaHUS PEKOMEHIYETCS IPUMEHATh TaKHE COOPYKEHMS Kak
npea’paropbl, OHWOKOAryyaTopbl, ocBeTiuTenu. llpeaspauus mnpexycmaTpuBaer
IPEBAPUTENBHYIO a’pallii0 CTOYHBIX BOJ 0€3 MPUMEHEHHs WIH C NPUMEHEHHEM
akTUBHOTrO wia. IIpeaspaTopsl ycTpanBarOTCs Nepes NEPBUYHBIMU TOPU30HTAIBHBIMU
OTCTOMHUKAMHU B BHJI€ OTACIJIBHBIX, IPUCTPOCHHBIX WM BCTPOEHHBIX COOPYKECHHM.
buokoarynaropsl U OCBETJIUTENHM MPEACTABISAIOT COOON MEPBUYHBIE OTCTOMHHUKHU B
BHJIE COOPYKEHHW, COBMEIICHHBIX C BEPTUKAJIbHBIMU OTCTOMHUKaMU. [IpeasparTopsl,
OMOKOAryJIATOpbl W OCBETIUTENM TPUMEHSIOTCS HA CTAaHUUAX OYUCTKH Kak C
a’pOTEHKAMM, TaK U C OMOPUIBTPAMH.

2.5.1. IIpeaspaTopsl

Haubonee wacto  mpea’paTopbl  yCTpaWBalOT €  TOPU3OHTAIBHBIMU
OTCTOMHHMKAMHU. UMCII0 CEKUMH OTAENIBHO CTOSLIMX IPEAdPATOPOB NMPUHUMAEMCS HE
MeHee NIByX U 00e cexuuu pabouune. [IpogaomKUTeNbHOCTh a’dpallid CTOYHOU BOJIBI
coctaBimsier 20 wmuH. KommuectBo momaBaemoro wima moxeT ObiTh 50-100 %
M30BITOYHOTO, a OnoruieHku - 100 %. KonuaectBo Bo3myXa - 5 M>/M° CTOYHOM BOJIBL.

Dddexr ounctknm B oTcroiiHMKax kKak 1o BIIK,,, Tak ¥ 1Mo B3BEIICHHBIM
BEIIIECTBAM 3a CUET MPUMEHEHUS Mpea’paTopoB noseimiaetcs Ha 20-25 %.

[Ipy momave akTHMBHOTO WA B TMPea’paTopbl JOMYCKAETCS BO3MOXKHOCTH
pereaepanuu  wina. OO0bem pereHeparopa coctasiser 0,25-0,3 obmero oO6nema
npeasparopa. Perenepaiusi akTHBHOTO WJIa MPOUCXOAUT 24 4.

['mybuna mnpeadpatopa MNPUHUMAETCS pPaBHOM TJIyOMHE MPOTOYHOM YacTH
OTCTOMHUKA.

OGBeM Ipea’spaTopos, M,

Wp = (Qw + a,)t, .
rae g, — 00BbEM 110JaBa€MOro aKTUBHOTO UIIa, M/

Ow - PACUCTHBIN PACXOI CTOYHBIX BOM, M /d;
t, - HEPUOJ adpalyH, 4.
[ToTpebHOE KOMUECTBO BO3IyXa, M3/q,
Qair = qu,
rae J - yIOeIbHbI PACXO BO3LYXa, M /M .
IMpumep 2.8. Paccumtats mpeaspatop misi Gy = 7200 M4, C,, = 400 mr/x,
Len = 200.

1. TpebGyemplit 3pPexT OUMCTKU B OTCTOWHUKE, %0,
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= Cen - Cex 100 = 400150 100 = 62,5 %
C 400

en

[Ipumenenue npeas’paTopa Mo3BOJSET JOCTUTHYTH TAHHOTO A(()EeKTa OUUCTKH.
3
2. Kon-Bo 00pa3oBaBIierocst akTHBHOTO mia, M /4,

 08C, +k4Lj, —a,)d,  (0,8-400+0,3-200—12) - 7200
i (100—P )y, 10° (100-99,3)-1-10*
e Qq— CM. 11.7.8.
3. O0BEM KaMephl Mpeadparu, M,

d, =378,5,

W, =(q, +9,)t, =(7200+3785) .2—8 = 2526,2.

4. [1momaap 3epkana BOJBI, M
Fo=W,/H,=2526,2/3,1=14,9,
Hp = Heet = 3,1.
5. By =Bset=9 M; Np=Ngt= 8.
6. Jlnmnna mpeasparopa, M,
F, 806,74
L, = =
n,B, 8-9
7. IToTpebHOE KOJI-BO BO3IyXa, M4,
Qair = J(qw *+a, ) = 5(7200+378,5) = 37892,5.

=112,

2.5.2. buokoaryasitopbl

Ha 6a3e BepTHKaIBHBIX OTCTOMHUKOB MPOSKTUPYIOTCS OMOKOAry IS TOPHI.

[IpoAOMKUTETLHOCTh  a’paliid  C  HM30BITOYHBIM aKTHUBHBIM  WJIOM  HWJIU
OMOJIOrNYECKOM IJICHKOM cocTaBiseT 20 MUH.

KomnyectBo momaBaemoro wu30biTouHOro aktuBHoro uia 50 wmmm 100 %,
ounonornyeckoi miueHku — 100 % mnocne 24 v aspauuu B pereneparope. KommyecTBo
BO3/AyXa 5 M/M® CTOUHOI BOJIBI.

CKopocTh CTOYHOM BOJIBI B 30HE OTCTanBaHus He 6onee 0,5-0,85 mm/c.

CHIWKeHUE KOHIICHTPAIMU 3arpsi3HEHUsT B OMOKOAryJsITOpe: MO B3BEIICHHBIM
BemiecTtBaMm Ha 70 %; mo BIIK g - Ha 30 %.

O0BeM KamMepbl OUOKOATYIISINH, M

Wbc = (qw = Obe )tbc )
re gy — 00bEM mo1aBacMOoit OMOJIOTMYECKOM TIIICHKH, M /4,
(w - pacUeTHBIN pacxoj] CTOYHBIX BOJI, M u;
tye - mepuona Ouokoaryssiuu, npuanmaem 0,33 4.

2.
HJ'IOH_Ia,Z[B 30HBI OTCTaANBAaHH, M .

W
F 8.C

set ,
qget
3, 2
7€ (set — TUAPABIMYECKAS HATPY3Ka HA 30HY OTCTaWBaHUs — HE Ooiee 3 M~ /M”.
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IIpumep 2.9. Onpenenuth pa3Mepsbl OMOKOAryJsiTOpa, €CIU U3BECTHO: Oy =
= 880 m°/4, C,,, = 400 mr/11, Ny, = 92830.
1. TpebGyemplit 3pPeKxT OYNCTKU B OTCTOWHUKE, %0,

5= Can =Cerg - 400-150,5_ 67504,
C 400

en

. 3
2. KonnuecTBo oOpa3zoBasiielicss OMOIJICHKH, M~ /CYT,

28N,,, —a . -15.
Q,, = 06 b; : thW4 _ 28-92830-15 214120 _ 57,06,
—PByp)7,10 (100-96)1-10
rjae 28 - HopMa 00pa3oBaHUs OMOIUICHKH Ha OJHOTO MpuBeAEHHOTO )uTems mo bITK g,
r/4en-cyT;
N,, - IpuBeleHHOe uncio xureneit no BITK;

a; - BBIHOC OMOIJIEHKU U3 BTOPUYHOI'O OTCTOMHUKA C OUUILIEHHON BOJIOMH,
Q,, - MAKCHMAaJIbHBIA CYTOYHBIA PACXOJl CTOYHBIX BO/I, M3/cyT;

R,, - BIQXHOCTb OUOIIEHKH, P,, = 96 %;

3
Vpp. - INIOTHOCTH OUOIIEHKH, 7, = 1 T/M".

Q,. _ 57,06

o= 24
3. O6BEM KaMep OHOKOAryIISIHH, M,
Whe = (Qw - Qb )toc = (880 +2,4)-0,33 = 291,2.
4. TInomanp KaMep GHOKOATYISALNH, M,

W, 2912 e
H 38

rae Hge — pabodast rmyOrHa OTCTOMHOM YacTH BEPTUKAIBLHOTO OTCTOMHUKA, Hge = 3,8

([1], TaGx. 31).
5. Inomaab 30HBI OTCTauBaHMS, M2,

+
oo @y *6.,) _(880+24) o9,
Ose 8

6. OOmas mionaasr OMOKOaryJsTOpPOB, M2,

=24 [y

set

I:gen =F..,+F=76,6+294,1=2370,7.

7. PacuéTHblil TuaMeTp OJTHOTO OMOKOATyJISATOpa, M,
2<n,. <8,

4F 4.370,7 [
= gen = ! = 78,7 - 8,7
| m,, | 3146

[IpuHuMaeM BoceMb TUIIOBBIX OMOKoaryisiTopoB [ =9 m.

3
8. KonmmuecTBo ocanka, M™/CyT,

C,—-C
Qmud = Q ( = ex) 4 +pr =
(100 ud )7/mud 10

21120(400 —150)
(100 - 95) -1-10*

+57,06 =105,6

46



9. KonmmyecTBo mojaBaeMoro Bo3ayxa, My,
Qair = J(Qw + Qup) = 5(880+2,4) = 44125,
rneJ=25 MM,

I'napa 3. PACUET COOPYKEHM 11O YINIOTHEHUIO OCAJIKA
3.1. Pacuer WiI0yImiioTHUTeJIei

WnoynmioTHUTENW TMpeaHa3HAYeHBbl Ui TOBBIICHUS KOHIICHTPAIMU JHOO ISt
aKTUBHOTO WJia, JTUOO JUIsi adpOoOHO-CTAOMIM3UPOBAHHBIX OCAAKOB. [[si 3TOM 1emu
JOMYCKAeTCsl MPUMEHEHUE WIOYIUIOTHUTENIEH TPaBUTAIMOHHOIO TUMa (BTOPUYHBIC
OTCTOMHUKH, OCBETJIMTEJM CO B3BELIEHHBIM CJIOEM Ocajika, (I0TalMOHHBIE
YCTaHOBKH, MEMOpaHHbIe MOAYIH U Jp.). i unteHcudukanuu paboT cOOpy>KEeHUM
IPaBUTALIMOHHOTO WJIOOTAECACHUS JOMYCKAETCS] MPUMEHEHUE TOHKOCIOWHBIX MOAYJIEH
[1, 1. 9.2.9.1].

Yucno unoymioTHUTENeH MPUHUMAETCA HE MEHee ABYX, MpuueM o0a padbouue.
3.1.1. PaguanbHble YIVIOTHUTEH 1JISI AKTHBHOIO WJIA

Cornacao CII [1] mpu mOpOEKTUPOBAHUU PagUATBHBIX HIOYIUIOTHHUTEICH
(puc.3.1) cienyer MpuHUMATh:
- BBIIMYCK YIUIOTHCHHOT'O OCaJIKa MOJI THAPOCTaTUYESCKUM HAIlOpoM He MeHee 1 M;
- WJI0COCHI WJTH WIIOCKPEOBI JIJIs yIAICHHS OCaIKa,
- 1T0/1aYy WJIOBOM BOJBI M3 YIUIOTHUTEIICH B a9POTCHKU CAMOTEKOM.
PacueT unoymioTHuTENEM CBOIUTCA K ONIpeACNICHuI0 pabodero oorema W:
W=qit,
rae (i - pacxoJ aKTUBHOTO HJIA, Mg

t - IPOOKUTENHHOTO YIUIOTHEHHUS, 4, MPUHUMAETCS 1Mo Taour.3.1.

[Io pabGouemy o0BEMY W BEIOWPAETCA THUIIOBOM WIIOYTUIOTHUTEND.
XapaKkTepuCcTUKa WIOYIUIOTHUTEICH NpUBeieHa B Ta0I. 3.2.
B kauecTBe paJMaNbHBIX WIOYIUIOTHUTEICH HCHOJB3YHOTCS BTOPUYHBIC

pagHaIbHbIE OTCTOMHHUKH.
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IMpumep 3.1. PaccuntaTh WIOYMIOTHUTENb PaJUMaIbHOTO TUIA JIJISl CTAHLIUU C

a’pOTEHKaMH Ha IOJHYI0 OHMOJOTHYECKYI0 OUYHCTKY IMPOM3BOAUTEIBHOCTHIO Q
_ 3 .
= 75000 wm/cyr. BIIKy crounoi xwuakocta L.,

M30BITOYHOIO aKTUBHOTO A &;= 4 1/1, HayajbHasg BiIaxkHocTh uiaa P = 99,3 %.

47-44
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Puc.3.1. Cxema paouanvrozco

e — ——

HapaMeTpLI YIUIOTHCHHA M30BITOYHOIO AKTUBHOTO HMJIa B paarnaJIbHOM YIINIOTHUTCIIC

S
ol
L]

UTIOYNIIOMHUMEJISL
1 - moaBoAsIIMIT TPYOOIIPOBO;
2 - TpyOOIIPOBO/I OTIOPOKHEHHUS;
3 - OTBOJAIINN TPYOOIIPOBOSI;
4 - TpyOONpOBO/I BBIITYCKA UIIA;
S - UJI0Bas KaMepa;
6 - pacnipenenuTenbHas Yala,
7 - ©I0COCHI

250 Mr/m, KOHIIEHTpalHs

Taomuma 3.1

XapakTepucTruka U30bITOYHOTO
AKTUBHOTO WJia

BiaxxsocTh
AKTUBHOI'O
nuna,

%

[TponoikuTens-
HOCTb YIUIOT-
HEHHS, U
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XapaKkTepUCTHKa TUIIOBBIX PAaIAAIbHBIX WIOYIIJIOTHUTENIEH.

Huametrp| O0BeMm W, M ['ny6una H, | TunoBoit
D, m M IIPOEKT
30HBI | HJIOBOH ruapa-| 30HbI
OTCTa- 30HBbI BJIN- |OTCTa-
HUBAHUA YCCKasl| HUBa-
HUA
18 | 788 | 10 | 37| 31 Jeoz-2-5
24 | 1400 | 280 | 3,7 | 31 | g9p.0.88
75
30 | 2100 | 440 | 37| 3t Jeoo2- B
40 4580 915 4,35 | 3,65 902_2_3_0
50 | 9220 | - 47
54 10500 - - 5,7

1. ITpupocT akTUBHOTO HJia

Pi = 0,8Ccqp + KgLen,

WnoBass cMech H3 ad3pOTCHKOB C
KOHIeHTparuen 1,5-3 r/n 97,3 5-8
AKTUBHBII W W3  BTOPUYHBIX
OTCTOWHUKOB C KOHIIGHTpaIueun 4 r/a 97,3 9-11
AKTHBHBIA HWJI U3 30HBI OTCTAaUBAHUS
a’POTEHKOB-OTCTOMHUKOB c 97 12 -15
KOHIIeHTparmei 4,5 — 6,5 r/n
Tabmmma 3.2

rae Cegp — KOHIIEHTpalMs B3BELICHHBIX BELIECTB B CTOYHOM BOJE, MOCTYyHAIOIIEH B
a’poTeHK, Cegp = 150 Mmr/m;
Ky — K03 durment npupocta, Ky = 0,3;
L., — BIIK;, mocTynatoiieii Boibl,
t.e. P;=0,8-150 + 0,3-250 = 195 mr/n.
2. MakcumaiabHO€ KOJMYECTBO HIIa C y4eTOM K03 (DUIMeHTa HEPAaBHOMEPHOCTH

Jmax = 1,5P; =1,5- 195 =292,5 mr/n.

3. Pacxox akTUBHOIO Wja

Q=

J,,Q, _ 2925-75000
2431000  24-4000
49
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4. O0BbEM YIUIOTHUTEIIS
W = git = 225,4-10 = 2254 n°,
rae t=9...11 4 cormacHo Ta6:x. 3.1.

leﬂ.
n,
2<n, <8,

Ho 3xauenmio W ' IPHHAMAETCS THIIOBOH YIIOTHHTENb AuamerpoM D = 18 m,
mIomaApio AHuma F = 250 M°, BeICOTO npotoyHoit yact h = 3 M. B aTom ciygae
ornomenne D/h = 18/3 =6 cootBeTrcTByeT TpeboBanusM [1].

5. Konn4ecTBO yIIOTHEHHOTO Wja, M /4:

- 100-P, _ ,5c ,100-993
100-P, 100-97,3
riae P, - BTaXXHOCTh M30BITOYHOTO MJIa U3 BTOPUYHBIX OTCTOMHUKOB, P, = 99,3 %);
P, - B1aXXHOCTH YIUIOTHEHHOTO Ocajika, mpuHumMaetcs P, = 97,3 %.

6. KonmyecTBO OCBETICHHOW JKUJKOCTH, IOJYYalolICcs B Mpoliecce

YIIOTHEHMUS, M3/‘{,

58,6,

q, =¢; FomFo 225,4—99’3_ 973 _ 166.,8 .
100—-P,, 100-97,3

OcBeTiicHHas KUIKOCTDH U3 YHHOTHHTeHeﬁ IMoJacTCsA B aOPOTCHKH.

o I-
7 €|1 . 3.1.2. BepTukaJjbHble

YIUVIOTHUTEIH IJId AKTUBHOI'0 UJ1a

(

[Ipn IIPOEKTUPOBAHUU
BEPTUKAIBHBIX  WJIOYIUIOTHUTEIICH
(puc.3.2) cnenyeT NpUHUMATD:

- TuaMeTp He 6oree 9 Mm;

- YroJi HakJIoHa aHuma 50°;

- JIaBJICHWE WJIa HETMPEPHIBHOE
MO/ TUAPOCTATUYECKUM HANIOpOM HE
MeHee 1,0 M.

Puc.3.2. Cxema sepmukanvroco
UTIOYNIIOMHUMEIA

1 - momava CTOYHOM KUIKOCTH;
2 - IeHTpaJIbHas TPYyOa;
3 - JIOTOK JJISI OCBETJICHHOM BOJIBL;
4 - 0TBOJ OCBETJIICHHOM BOJIBI,
T S - OTpakaTeJbHBIN IINT.

T
-1

L1
T




BepTukaibHbIE  UJIOYIIJIOTHUTENb JIJIE  aKTUBHOTO WJIa TMOCJE  TOJIHOU
OMOJIOTHYECKON OYMCTKH MPUMEHSITHh HE PEKOMEHTYETCS.

PacueT BepTHMKaIBLHOTO WIIOYIUIOTHUTEIS CBOAWTCS K OMPEICICHHUIO IOJE3HOMN
IJIOMIAN TIOTIEPEYHOT0 CEUEHUs WJIOYIUIOTHUTENS Fy, W IUIomamu TomepedHoro
CCUCHUS IIEHTpaIbHOU TPYyOBI . :

F, = i; fer. = & )
36V 7 3600V,
e 0 — KOIMYECTBO OCBETICHHOM KHUAKOCTH, M / U

V — cKOpOCTh BO/IBI B OTCTOMHOM 30HE WIOyTuioTHUTENs, V = 0.1 Mm/c;

V., — CKOpOCTh JBWKEHHS CTOKOB B IIEHTPaJbHOW TpyOe, MpuHUMaemas IO
HopMam He Oosnee 0,1 m/c.

ITo o6meii mnomamu F,+ f., onpenenserca nuamerp yruroraurens:

_AF ) g
ﬂr] - b

re N — KOJUYECTBO YIUIOTHUTENEH, N > 2.
PacueT npon3BoAUTCS Ha OCHOBAaHUY TTapaMeTPOB WIIOYIUIOTHUTENS (Tabm.3.3).

D

Tabmuna 3.3

HapaMeTpBI M30BITOYHOIO aKTUBHOT'O MJIa B BCPTHKAJIbHOM WIIOYIIJIOTHUTCIIC

XapakTepucTruka U306 TOYHOTO Bnaxuocts | [Ipogomxku- | CkopocThb
aKTUBHOTO MJia VIUIOTHEH- | TEJIbHOCTh | JIBUKEHUS
HOI'O aK- |YIUIOTHEHHS], | 5 KHUJIKOCTH,
TUBHOI'O q MM/C
una, %
AKTUBHBIM WJI W3  BTOPUYHBIX 98 10-12 0,1
OTCTOMHUKOB C  KOHIIEHTpAalXEn
4 r/n
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AKTHUBHBIN WJI U3 30HBI OTCTAUBaHUSA
a’POTEHKOB-OTCTOMHUKOB C 98 16 0,1
KOoHIIeHTparwmei 4,5-6,5 r/n

B kadecTBe  WJIOYIJIOTHHUTENEH MPUHUMAIOTCS TICPBUYHBIE BEPTHUKAIHHBIC
OTCTOMHUWKH, OCHOBHBIE pa3MepPbl KOTOPBIX MPUBEIAEHBI B Ta0. 3.4.

TaOnumna 3.4

XapaKTepI/ICTI/IKa IICPBUYHBIX BEPTHUKAJIIBHBIX OTCTOMHHUKOB

. [wnamerp, M BricoTa, M Pacuernas riry-
TunoBoi o
MMPOEKT LEHTpaJIb-| HWINHA- | KOHUYe- OmHa MPOTOUHOH

P OTCTOM- N . . 4acTHu, M
HOM PUYECKOM | CKOM
HHUKa
TPyOBI JacTHu JacTH
902-2-19 4 0,7 4,1 1.8 3,8
902-2-165 6 1,0 4.2 3,3 3,8
902-2-166 9 1,4 4.2 51 3,8

. ITnomane, M’ O0Onewm, M
TunoBoi
MIPOEKT LCHTPAJIb- Al .

oOmast HOU nonesuas | PO oo | KOHITICCROR
TOVOLL KoM YacTH
Py JacTH
902-2-19 | 12,55 0,38 12,11 51,50 8,35
902-2-165 | 28,30 0,78 27,50 119,00 32,00
902-2-166 | 63,60 1,55 62,05 263,00 71,30

IMpumep 3.2. PaccuntaTh BEPTUKAIBHBIN WJIOYIUIOTHUTENH ISl U30BITOYHOTO
AKTUBHOI'O WJa, YCTAHOBJICHHBIM MOCJIE€ a’POTEHKOB HAa HEMOJHYI OHOJIOTMYECKYIO
OYMCTKY Il CTAHIIMA OYUCTKH TPOU3BOIUTEIHLHOCTHIO Q, = 25000 M3/cyT. BIIKg
CTOYHOU BOJIBI Ley = 200 MI/i1, KOHIIEHTpAIMs U30BITOYHOTO aKTUBHOTO Wia @; = 4 1/71.

1. [IpupocT akTUBHOTO WJIA, MI/J1,
Pi =0,8Ccgp + KgLen = 0,8 - 150 + 0,3 - 200 = 180.
2. MakcuManpHOE KOJMYECTBO Wja C yderoM KoddduimeHTta
nepasHoMepHocTh K =1,8, /™’

Jmax = 1,8P; =1,8 - 180 = 324.
3. Pacxoa akTuBHOTO MiIa, M3/q,
_ J ex Qu _ 324 - 25000 _ 8437
243,1000 24-4-1000
4. KOIM4eCcTBO YILIOTHEHHOTO MiIa, M /4,
100-P, —
Qu =0 ——+ = 84,37—100 9.3 _ 29,5,
100-P,, 100 -98
rae P, - BIaXHOCTh YIUIOTHEHHOTO ocajka, cornacHo CHull [1, Tabn. 57] P, = 98 %.
5. Koan4uecTBO OCBETIICHHOM KUIKOCTH, M3/

q;
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P, -P, 99,3-98

q = e _ga372297% _gug
100—P, 100—98
6. HOJ_Ie?)Ha?I IIJ10I1adb HOHepe‘—IHOFO CCUCHUA HHOYHHOTHHTCH;I, M2,
A _ %8 155

" 36V 3601
7. TI01Ia b MOEPEYHOr0 CCYCHNUs LIEHTPAIBLHOM TPYOBI, M7,
foo_ G S48 495
3600V, 3600-0,1
8. O6Iast MI0mab HIOYIIOTHATENS, M,
foen = F, + f., =152,2+0,152=152,35

9. nameTp yIIoTHUTENS IIpH 0OIIEeM KOJIMYeCcTBE UX N = 3

4F .
D=, % = 4311542’25 = /64,69 =8,04.
7m L4

10. JluameTp neHTpaibHON TPYOBI, M,

d,, =1128| foe 1128 /O'L;’Z =0,25,
n

11. BeicoTa MpOTOYHON YaCTH UIOYIUIOTHUTEIIS, M,
h, =3,6vt=36x01x11=396,

rae t=11 u (cm.tabm. 3.3).
12. BricoTa 1 00beM KOHYCHOM YaCTH WJIOYIIOTHUTEIIS COOTBETCTBEHHO, M,
h, =(R-r)tg50=(4,5-0,2) x11918 =512,
rae R u r — pagnyc WioymioTHUTENS U paauyc HUKHETO0 OCHOBAHUS KOHYCA, M
W, = 7, (D? + Dd +d?) = 314x512
4n
13. BeicoTa cTOsiHUA WJ1a B KOHYCE, M,

h =h 510 | 180 _ 40y
W, 11385 !

rae Wi — KOIM4ecTBO yIUIOTHEHHOTO Wia B OJHOM WJIOYIUIOTHHUTENC TPH YIAICHUH
3.
yepes3 8 4, M,

x (9 +9x0,4+0,4%) =113,85.

W = 8x29,5

=178,6.

14. O61as BpICOTa WIOYTUIOTHUTEIS, M:
H=h +h +h+h +h =03+396+05+0,3+4,24=9.2,

rae h, — BeicoTa cTpouTenbHBIX 60opTOB, h,= 0,3 M;
hp — BBICOTA IPOTOYHOM YaCTH;
h — paccrosiHre MEXIy OTpaKaTeIbHBIM IUTOM W HH30M LIEHTPaIbHON TPYOBI,
h=0,5m;
h, — BeICOTa HewTpanbHOTO Citost, hy, =0,3...0,5 M;
h; — BeIcOTA MIIA.
[Tpunumaem H = 9,0 m.

53



3.1.3. YIuloTHUTE M AJI51 a3POOHO-CTA0MIM3UPOBAHHBIX 0CA/IKOB

Cornacno CII ymioTHeHHE a’pOOHO-CTAOMIM3UPOBAHHOIO OCaJAKa CIEAyeT
pEeIyCMaTpUBaTh WM B OTIEIBHO CTOAIIMX WIOYIUIOTHUTENAX, WIM B CHELUAIBHO
BBIJICTICHHON 30HE BHYTPH CTa0MIIM3aTOpa B TeUeHUE He Ooee S u.

IIpumep 3.3. PaccuutaTh YIJIOTHUTENb IS a’pOOHO-CTaOMIM3UPOBAHHBIX
ocankoB mphA Qmug = 8 M /q Qi=37,5 M.

1. O6beM yIIOTHUTENS, M,

W =(Q,, +Q)t=(8+375)-5=2276.

2. Uucno ymiaOTHUTENEH, €CIM MPUHATH B KAadyeCTBE WIOYIUIOTHUTEIEH
[IEPBUYHBIE BEPTUKAJIbHBIE OTCTOMHUKH AUaMETPOM 6 M M 00BEMOM LIMJIMHAPUYECKOM
3.
gactd 119 m™:

2<n<8;
W _22i6 _,
w, 119

3
rne Wi — 00beM THITOBOTO YIUIOTHUTENS, M~ (CM.Ta0II. 3.4).
3
3. KonudecTBO yIIOTHEHHOTO Uia, M*/4,

100-P, 100-98,5

= _______—-455 — v _-273
o = Qg +Q) 100-P, 100-97,5 !

re Pen— BIaXXHOCTH CTAOMIIU3UPOBAHHOIO OCajKa, %o,
Qmud mud + Qi P _ 8 X 95 + 37,5 X 99,3

en = =985:
Qg +Q 8+37,5
Pex — BTQXKHOCTD YIUIOTHEHHOT'O OCAJIKa,
Pex=96,5...98.5 %.
4. KoandecTBo MIOBOM BO,[[BI' MS/LI
en — Pex 98,5 -97,5

HNnoBag Boga u3 yHHOTHHTeneH HampapJjsieTcs: B a3poTeHKHU. EE€ 3arps3HeHus
coctaBiaioT: o BITK,y - 200 mr/i, mo B3BelmeHHBIM BemiectBaM - 10 100 mr/m.

I'nasa 4. PACUET COOPYKEHMI 11O CEBPAXKUBAHUIO OCAJIKA

COpaxxuBaHue OCaJKa WM €ro0 MUHEpaIM3alusl NPOTEKAET MOJA JIEHCTBHEM
MUKPOOPTaHU3MOB.

B 3aBucHMOCTH OT BHJAA HCIOIB3YEMBIX MHUKPOOPTaHU3MOB ISl COpaKMBaHUS
0CajiKka COOpYKEHHsI KJIIacCCU(PHULIMPYIOTCS HAa aHadpoOHbIe U a3poOHble. K aHa’spoOHbIM
COOPYKEHHMSIM OTHOCSITCSI: CENTUKU, JBYXBAPYCHbIE OTCTOMHHKH, OCBETJIUTEIN-
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neperHuBaresid, MeTaHTeHKU. K a’spoOHBIM COOpYXEHUsM IO COpaKMBaHUIO OCAJKa
IpUHAAIeKAT a3pOOHbIE U KOHTAKTHBIE CTAOMIIN3aTOPHI.

Bb160p TOr0 MM HHOTO COOPYKEHUSI 3aBUCUT OT MPOITYCKHOU criocoOHoCcTH Q)
ounctHoi  craHnuu. CormacHo  gaHHeIM  [8,10]  TEeXHMKO-PKOHOMHYECKAas
I1EJIECO00PA3HOCTh HCIOJIB30BAHMSI JTUX COOPYXKEHHUW B 3aBUCUMOCTH OT Qy
CJIeTyIOIIas:

Qw<10M%cyr  — cemruku;

Qu <10000 M>/cyT — ABYXBAPYCHBIE OTCTOMHHKL

Q. <30000 M%/cyT — OCBETIHTEH-[IEPETrHUBATEII;

Qu <50000 M%/cyT — a9poGHBIE CTAGUIH3ATOPEL;

Qu >50000 M%/cyT — MeTaHTEeHKH.

4.1. AHa3pPOOHBIE COOPYKECHUS

OOpaboTka ocajgka 3aKio4aeTcs B pas3lioKeHUH (COpaKMBaHHMM) €TrO
OpPraHUYECKOM 4YacTH C IOMOILBI0O aHA’pOOHBIX, T.€. JKUBYIIMX O€3 KHUCIIOpoAa,
MuKpoopranusmoB. IIpouecc pasznokeHus mpotekaeT B ABe (as3bl. B mepsoil ¢aze
OopraHu4eckue BelecTBa (OeIKH, )KUPBI, YIIIEBO/IbI) pACaJaloTCs 10 KUCIOT KUPHOTO
psga. Bo BTOpoii ¢aze KHCIOTHI KXKUPHOTO psiAa PacUICTUIAIOTCS C 00pa3oBaHHEM
METaHa, YIIEKUCIOThl U CEPOBOAOPOAA.

4.1.1. CenTuxKu

CenTuky TPUMEHSAIOTCA JJII MEXaHHMYECKOM OYMCTKH CTOYHBIX  BOJI,
MOCTYMAIMIMX Ha TMOJS MOA3EeMHON (UIbTpaluu, MecyaHO-TpaBuiiHbe GUIbTphL. B
3aBHCHMOCTH OT Pacxo/ia CTOYHBIX BOJI MPUHUMAIOTCS CJICAYIOIINE THUITBI CENITHKOB:

- OJTHOKaMEpHBIE MPU pacxojie MeHee 1 MS/CyT;
- IByXKaMEpHbIE TPH pacxoze 10 10 m/cyT;
- TpexKaMepHbIe P pacxoze 6omee 10 m>/cyT.

IMpumep 4.1. PaccunrtaTh CeNnTHK IS MPOM3BOAUTENBHOCTH Q= 15 M/cyT
npu uncine xxutened N = 120 yen.

1. ITonHbIN pacyeTHBIN 00BEM CENTHKA, M2,

W, =kQ, =2,5x15=37,5,
rie K — KpaTHOCTh CyTOYHOT'O IPUTOKA, IIPH PACXOIC
Q, >5m/cym, k22.5.
2. O0beM HIIOBOM YAaCTH CEIITHKA
_aNT(100-P,)kk, 0,7x120x365(100—-95)x0,7x1,2
' 1000(100—P,,) 1000(100 —90)
riae a— HopMa ocajika Ha 1 gen, a = 0,7 n/cyr;
T — npoAOJKUTENILHOCTh XpaHEHUsI 0CaJiKa B CENTHKE, CYT, T=365 cyT;
Pmug — BIQXKHOCTB CBIpOT0o ocajika, Py = 95 %;
Pmig — cpeausis pacueTHas BIaXXHOCTh ocaika, Prig = 90 %;
k; — koadpunment, yuntoiBaronuii 30 %-Hbli pacnaja ocanka, Ky = 0,7;
ko — ko3 durrent, yunteiBaroumii, 4ro 20 % ocajka OCTaBISACTCS B CCITHKE JIJIs
MH(PUIUPOBAHUS CBEXKHX MOPIUi ocaaka, K, = 1,2,
55

=12.9 2°,




3. Yncmo kaMep NpUHUMAEM paBHBIM TpeM, N, = 3.

4. O0beM Kamep ompeIeliseM COTJIacHO:

- 00beM niepBoii kamepsr Wy = 0,5, Wi =0,5-12,9 = 6,45 M3;

- 00beM BTopoit kamepbl W, = 0,25, Wi = 0,25-12.9 = 3,22 M

- 00beM Tpethbeit kamepsl W3 = 0,25, Wi =0,25-12.9 = 3,22 M,

B cenTukax, BBIIOJHEHHBIX W3 OETOHHBIX KOJEN, BCE KaMmephl CJEAayeT
MPUHUMATH PAaBHOTO 0OBbEMa.

4.1.2. IByXbsIpyCHbIE OTCTOMHHUKH

JIByxbsapycHble OTCTOMHMKH (puc. 4.1) ciyxaT ajigi OCBETJICHHUS CTOYHOMN
KUJAKOCTH M CcOpaXMBaHUS BBINABIIETO OCajka. B BepxHeW dYacTHM OTCTOMHUKA
MMEIOTCS IPOTOYHBIE Keno0a, a B HUKHEHN — cenTruueckas kamepa. CTouHasi KUIAKOCTh
MOCTYMaeT B TMPOTOYHBIE ’Keyloba, KOTOopble pabOTalOT KaK TOPU30HTAJIbHBIC
oTcTOMHUKH. OcaxAaroluecss 4YacTUIbl 4Yepe3 WIeAH MOoNajgaloT B CENTUYECKYIO
kamepy. COpOXEeHHBIH OCaJOK YyJalsieTcsl MO WIOBOM TpyOe MOJ TUApOCTAaTUYECKUM
HaIlOPOM.

HAaH

T
T 77 —]
] Y
— , ~
223 ” , : ~
! i
. 4 ! !
| |
\‘g*NJ- [
i | | R
|
|
: |
4 | |
‘Q* \\ | //
50° !
1 7

Puc. 4.1. Cxema 08yxvapycrno2o omcmouHuxa:
1 — noTKM AJ1s1 OCBETJICHUSI CTOYHBIX BOJI; 2 — HEUTPaJIBHBIN CJION; 3 — cenTudeckas
Kamepa; 4 — unoBas Tpyoa; 5 - MOIAOIINMA JTOTOK (pactpeIeTUTENbHBIN JTOTOK);
6 — OTBOIALINI JIOTOK OCBETJIEHHON BObI

Pacduer nBYXBAPYCHOTO OTCTOMHHMKA COCTOMT B OMNPEACICHUU Pa3MEPOB
MIPOTOYHBIX JKEJIIOOOB U CENNTUYECKON KaMepHhI.

IIpumep 4.2. Paccuutath ABYXBAPYCHBIM OTCTOMHHUK Ha MAaKCHUMAJbHYIO

_ 3 .

CYTOUYHYIO Tpou3BoaAuTeNbHOCTE Qy = 9 000 m“/cyr. [IpuBeneHHOE YHCIIO KUTENeH
o BITK;g Npr. = 20 000 wen. Cpeansisi 3MMHsISL TeMIepaTypa CTOYHBIX BOJI COCTaBIISIET

12 °C.
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1. HeoOxoauMmast miomniaab )KMBOTO CEUEHHS JKeI00a, M2,
o Q, _ 9000 B
86400v 86400 x 0,002 ’

r7ie V — CKOPOCTh CTOYHBIX BOJ B %KeJI00€e, V<2 MM/C.
. 3
2. Ilone3HbIil 00bEM BCEX KEN000B, M,

W = Q T= 9000 1,5 =561,6;
24 4
T=15.

[Io monesnomy oOBEMYy BceX 3KEJIOOOB BBIOMPAETCS THUIOBOM OTCTOMHUK
(Tabn.4.1).

[Mpunumaem otcroitHuku auametpoM D = 12 m (tumosoit mpoekt 902-2-70);
HMIMPUHA Keaoba b = 2,5 M, iMHA xenoda COOTBETCTBYET auaMmeTpy, T.e. |I= 12 wm,
BBICOTA TPEYrOJBHOM dYacTh keinoba hy = 1,5 M, BeICOTa NPSIMOYTOJBHOW YacTH
hor=1,3 m.

3. [Tnomanas ’KMBOTO CEYCHHS OJJHOTO OCAIOYHOTO Kelo0a

bh, 2,5%x15 )
a)lzbhpr+ =25x1,3+—=512 m".

4. HeoO0xoauMoe 4ucii0 OTCTOMHUKOB
0] 52

on 512x2

rae N — 4KCIIo JKeJI000B B OTCTOMHHUKE, N = 2,
W 561,6

T.e. N = = ~ 5,0.
Dnew, 12x2x512
Tabmuua 4.1
XapaKkTepUCTUKA ABYXbIPYCHBIX OTCTOMHUKOB
Howmep Muamertp Obmas | [lupuna BeicoTa
THIIOBOTO | OTCTOMHHMKA | BBICOTA | KEI00a | TPEyroiibHO# | MPSIMOYTOJBHON | KOHHYECKON
MPOEKTA D, m H, m b, M Y4acTH Kenobda Y4acTH Kenobda 4acTu
hir, M Npr, M CEITHKa
Neon, M
902-2-73 6 7,6 1,8 1,1 0,7 1,6
902-2-72 9 8,5 2,5 1,3 1,0 2,5
902-2-70 12 9,4 2,5 1,5 1,3 3,4

[IpyHUMaeM K YCTaHOBKE IIATh JABYXBSPYCHBIX OTCTOMHHUKOB C pa3MepaMmu:
D =12 m; H = 9,4 m; TumoBoit mpoekt 902-2-70.
5. lM'uppaBnudeckas KpymHOCTh YaCTHII, 33JIeP)KUBAEMBIX B OTCTOMHHUKE, MM/C;

UO = =
36T 36x15

H

9.4

6. O61IMit 06BEM HIOBBIX KaMep, M,

_ kW,N _ 1,3x50x 20000
1000

genc

1000
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rae K — koo dumenT n3meHenns oobeMa cenTuIeckoi kaMmephl. Ecin B cenTHueckyro
KaMepy IBYXbSPYCHBIX OTCTOMHUKOB IIOJAETCS UII U3 a3POTEHKOB Ha IOJHYI0 OYUCTKY
WA OMOIUIEHKA OT BBICOKOHArpYyXaeMbIX OMO(PHIBTPOB, TO 00BEM €€ YBEIUYUBACTCS
Ha 70 %, k = 1,7 npu momavye B CENTHYECKYI0 KaMmepy Hja W3 OTCTOHHHMKOB Ha
HETIOJIHYI0 OYUCTKY 00BeM ee yBenmmumBaercs Ha 30 %; k = 1,3 mpum momaue
OCBETJICHHOW CTOYHOW BOJABI M3 OTCTOWHUKOB Ha MOds QuibTpauuu o0BeM
CENTUYECKON KaMephl JOMycKaeTcsi yMeHblath He Oonee yem Ha 20 %; W5 — o6bem
CEIITUYECKON KaMepbl JIBYXBSAPYCHBIX OTCTOMHMKOB Ha OJHOIO Ye€JOBEKa B IO, I,
3aBUCHT OT CPEAHEN 3UMHEN TEMIIEPATYPBl CTOYHON BOJBI:
CpeaHss 3UMHSSI TEMIIEpaTypa

CTOYHBIX BOJI, 0C. i, 6 7 8,5 10 12 15 20
00BbEM CENTUYECKOM KaMephbl Ha OJTHOTO YeJIOBeKa
1: 3 X0)i () S 110 95 80 65 50 30 15

N prL — IpuBeeHHOE Unciio xuTeneit mo bITK .

7. O6BEM CeNTHYECKOi KAMEPBI OHOTO ABYXBAPYCHOIO OTCTONHHIKA, M,
W e 1300

N

CenTuyeckass kaMepa 3aHUMAeT KOHMYECKYI0 M YaCTUYHO LWJIMHAPUYECKYH) YaCTH
IBYXBAPYCHOTO OTCTOMHHKA. JIHUIIE CEeNnTUYECKOM Kamepbl MNPEJICTaBIsAET COOOM
ONPOKUHYTHIM yCEUEHHBIH KOHYC C YIJIOM HaKJIOHAa OOpas3ymoolled K TOpPU30HTY,
paBHbM 30°. Torma W, =W, +W,.

W, = =260

8. O6beM KOHHYECKOH YaCTH CEMTHYCCKOI KaMephl, M,

2 2
W, = 1 N 1 X &4% ~1281.
3 4 3 4

9. O6beM MUINHAPHYECKOH YACTH CENITHYCCKOM KaMEphI, M,
W, =W, -W_, =260-1281=1319.
10. BeicoTa HMIIMHAPUYECKON YaCTH CENTUYECKON KaMepHhI, M,
ho = 4W _ 4x131,9 _
U aD? 314x12°

11. HeoOxonumasi cTpouTeNnbHAas BBICOTA ABYXBAPYCHOTO OTCTOMHUKA, M,

H=h +h+h, +h, +h,,=03+28+05+11+34=81,

cil

rae h, — BeIcoTa GopTa OTCTOMHMKA HAJ YPOBHEM KuakocTd, h, = 0,3 M;
h — rmyOuna ocamouHoro xenoda, m;
h, — BeIcOTa He#TpanbHoro ciosi, h, = 0,5 m.

4.13. OcBeT/IMTeIH — IeperHuBaTe/ I

JInst ocBeTNieHUsT CTOYHOM JKMIKOCTHM W COpa)KMBAaHMS BBINABILETO OCAIKa
CIIy’aT OCBETJIUTENU-TieperuuBarenu (puc.4.2).
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Puc.4.2. Cxema oceemnumens-nepecnueamens:

1 — nonmaroumi JOTOK, 2 — JIOTOK JJIsl yJIalleHUs KOPKU; 3 — COOpHBIN JIOTOK;
4 — wnopacrnpeAenuTeNnbHas Tpyoa; 5 — TpyOa i yaaneHus KOpku; 6 — mojaromias
Tpy0Oa; 7 — OoTCTOMHAs Kamepa; 8§ — OTpaKaTeNbHBIM IUT; 9 — KaMepa (IIOKYIISIUY;
10 — wmoBas Tpyba; 11 — xamepa s cOpaxuBaHusi ocanka; 12 — TpyOa ams
COPOKEHHOT0 0ca/iKka; 13 — JTOTOK JJ1s1 OCBETIICHHOMN BOBI

OH COCTOMT W3 OCBETJIMTENSA C €CTECTBEHHOW a’panueld W KOHIICHTPUUYECKH
PacIoJIoKEHHOTO BOKPYT Hero nepernuBaress. CTouHas BojAa Mo JOTKY HAIpPaBIISIETCS
B IIEHTPAJIbHYIO TPYyOy C OTpakaTeIbHBIM IIUTOM. PasHOCTH ypOBHEW BOJBI B JIOTKE U
B oceTiutene (0,6 M) oOecrieynBaeT ABHMIKEHHUE JKHIKOCTH B IICHTPAIBHOU TpyOe co
ckopoctbio 0,5-0,7 m/c, 4yTO CrMOCOOCTBYET 3aCachIBAHMIO BO3[yXa W3 aTMOC(hEepHI.
BonoBo3aymHas cmech momnamaer B KaMmepy (QUIOKYISIUMU, B KOTOPOM HAXOIUTCA
npuMepHo 20 MUH, a 3aTe€M MOCTYMaeT B OTCTONHYIO 30HY, TJI€ TIOIICP>KUBACTCS CIIOM
B3BCIICHHOTO OCaJKa IyTEM IOJa4YM OTPEACICHHON CKOPOCTH JIBMKCHHSI KHUIKOCTH.
OcBeTJIeHHAs )KUJIKOCTh COOMPAETCS JJOTKOM U OTBOJAUTCS 1o Tpyoe. Ocanok no Tpyoe
HaIlpaBJIsIETCsl B MIPUEMHBIA pe3epByap HACOCHOHN CTAHIIMH, a OTTy/Ja MepEeKaunBaCTCS
B TEperHUBATellb IO TpyOe C pachpeneauTeIbHBIMUA — ycTpoWcTBamu. JIis
MEPEeMEIIMBaHUsl OCajKka e€ro 3a0MparoT HACOCOM W3 TEperHUBATeNss Mo Tpyde B
MIPUEMHBIA pe3epByap HACOCHOW CTAaHIIMM M 3aTeM CHOBa IO TpyOe HAMpaBIIIIOT B
MIePETHUBATEb.

Pacuer cBoaMTCS K OMpENEICHUIO JTUAMETPOB OCBETIUTENS M TEPEeTHUBATEI,
0 KOTOPBIM MOJ0MpaeTCs ONMMKaUIINNA OOJBITNI TUTIOBOW pa3Mep.

IIpumep 4.3. PaccuutaTh OCBETIUTENb-TIEPETHUBATENb HA MAaKCUMAJIbHYIO
CYTOYHYIO NPOM3BORMTENBHOCTE Qu = 27600 Mm>/cyr. CpemHeCyTOUHBIH PacXon
23000 m*/cyt. ITpuBenenHoe 4mcio xuteieit mo BITK,, 120000 uen. Cpemssis 3HMHSIS
Temmeparypa crouHoil Bojsl — 12 °C. KonnyecTBO B3BEIICHHBIX BEIIECTB B CTOYHOM
Boze 175 mr/m.
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1. Pacuem oceemaumens.
1.1. [Tnomanp HEeHTPAILHON TPYOHI, M2,
d, 27600

fo, = = =0,53,
" v, 3600-24.0,6
V., =05+0,7m/c.
1.2. O6beM KaMepb! BIOKYISIHN, M,
Wf :qu:@ &—3833
60 24 60
t =20 MuH.
1.3. [Tnomanp kamepbl GIOKYIAIUM B TUIAHE, M7,
w
Fo=t 23933 _g55
h, 4,5
hf 4+5 M.
1.4. ITnomans OTCTOMHOM YacTH OCBETIIMTEIIS, M
F,= w3194 o665
Vv, 1,2

rae Q, — MakCMMaJbHO CEKYHIHBIN pacXoJ CTOYHBIX BOJ, JI/C;
V, — CKOPOCTb B OTCTOMHOI 4aCcTH OCBETIMUTEIIS, MM/C.

1.5. O61mas Tpebyemast IIOMa b, M2, OCBETIHTEIICH:
F =f.,+F +F, =053+85,2+266,2=3519.

. 2
1.6. IIpu uucne ocBernurenen 2<ng, <8, MmIOMAab, M°, OJHOTO OCBETIIMTENS
COCTABUT:

_ FSet 3519 58,65
n 6

set
get

1.7. TpeOyemblif TUaMeTp, M, OJHOTO OCBETIIUTEIIS:

_ /4FSet _ 4.58,65 _ 864
T 314 ’

410 cooTBeTCTBYeT pekomeHaamusm CIT [1]. D <9 m.
1.8. IIpoBepka paboThI OCBETIIUTENEH IO CKOPOCTH, MM/C:

g, _ 31944

V= F™n = 6.97.314 = 0,64 - coorBercTByer pexomenarmsam CIT [1].

set set
2. Pacuem nepecnusamers.
2.1. CyTouHBI pacxoj ChIPOTO OCaJiKa, MOCTYMAIOLIEr0 U3 OCBETIUTENECH B
CENTUYECKUE KaMephl TIepEerHUBATEIICH, M3/cyT:
o -Q,-0-T
d = ,
™ (100 Puq) 0% p

mud
o 3
rac QW — CpCAHCCYTOUYHBIN paCXoa CTOUYHBLIX BOJ, M /CYT;

3.
0 — INIOTHOCTH Ocajka, p =1 /M,

— addekT 3aaepkaHus B3BEIICHHBIX BeliecTB, D = 60 %);
T — mepuop HakorieHus ocanka, I = 1 cyT;
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Pmug — BIQXHOCTB ChIpOro ocanka, P, , =95 %;
175-23000-60-1
Qmud = 6 =
(100-95)-10° -1
2.2.  CytouHblii pacxom OWOIUICHKH, TOCTYHAIOmMEHd W3  BTOPUYHBIX
OTCTOMHHUKOB, M /CYT:

0, = \aNy:-aQ,) _(28-120000 ~15-23000)
# (100-p, ) p-10° (100-96)-1-10°

=75 4

r1€ & — KOJMYECTBO OMOIUIEHKH, MPUXOIALICICS Ha OJHOTO 4YEIOBEKa B CYTKH,
a=28r/cyr[1,m 9.2.6.9];
N,,. — IpuBeleHHOe uncio xuteneit no BITK;;
P — BIIa)KHOCTh OMOIUICHKH BTOPUYHBIX OTCTOMHHUKOB, P =96 % [1, m. 9.2.6.9];
a, — BBIHOC OMOIUIEHKM M3 BTOPHYHBIX OTCTOMHHMKOB; &, = 15 MI/1 mpu MONHOU
OMOJIOrMYECKON OYUCTKE.
2.3. CyTOYHBIN pacxo]i CMECH, 3arpPy»KaeMblii B IEPETHUBATEIIb, M3/cyT:

O = Qg+ Oy, =48.3+ 75 4 =1237

2.4. BnaxHOCTb 3arpyxaemoii cmec, %:

i:::'u-jr.r .}Jmu _QL B, T 0,0 + 75 4.
p_-= d d &b p oy _ 48.3-95 4-96 _95.6
Qrm':r 123 :7 '

OO0beM cenTHUYECKMX Kamep IeperHuBaTeieil 3aBUCUT OT CYTOYHOW JO3bI
3arpy3Ku, 3Ha4€HUE KOTOPOU MpUBEACHO B Ta0J1. 4.2.
Tabnuma 4.2

J103a 3arpy3Ku B CENTHYECKYIO KaMepy NEPErHuBaTelIs

CpenHe3uMHsist
TeMIlepaTypa CTOUHON 6 7 8,5 10 12 15 20
BOAKbI, °C
CyrouHas 1032 0,72 0,85 1,02 1,28 1,7 2,57 5
3arpysku, %

IIpuBeneHHBIC MaHHBIC MMOAYYEHBI MPH BiIaxkHoctw P, =95 %. Ecim P, He
5
paBHO 95 %, TO TabMIUYHOE 3HAUCHHE KOPPEKTUPYETCS YMHOKEHUEM Ha 100—-p_
mix

B Hamem npumepe

D= 1,7L =1.93
100-95.6

2.5. TpeOyeMblit 00bEM CEITHIECKHX KaMep, M-;
: v
me_‘c 1':":]: 123- 1DD=64D9
D 1.93 :

W=
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2.6. Ilpu uncne ocBeTAUTENEH Ngt = 6, YMCIO CENTUYECKUX KaMEpP COCTABUT
. . 3.
TaKxe Ns = 6, Toraa o0beM OJHON CENTUYECKON KaMephl, M
w6409
w, =—=——=1068
", 6 :
[lo auameTpy ocBeyMTeNlss U O0BEMY CENTUYECKOW Kamepbl u3 Tabn. 4.3
MIPUHUMAEM Pa3MEPhI TUITOBBIX OCBETINTEICH-TIEPETHUBATENIEH.

Tabmmma 4.3
P&SMGpBI THUITIOBBIX OCBCTHHTGJIefI-HepeFHI/IBaTCHeﬁ
[TeperuuBarens OcBeTuTeNb IIponyckHas Muamertp
Tun | qpamer BBICOTA, | 00BEM “aMeTp, | BBICOTA, | 00BEM CIOCOGHOCTE KaMepel
A b, ’ | A p, ’ > | OCBETIHUTEIA (bHOKyJI;IuI/H/I,
M M M3 M M M3 npu M
v=10,9 Mmm/c
1 8 8,61 333 4 7,16 65,3 9 295 1,7
12 9,48 637 5 7,75 103,1 13,6 445 2,3
3 15 10,35 1059 6 8,34 154,6 20 655 2,7

4.1.4. MeTaHTEeHKH

MeTaHTeHK mpeAcTaBisieT cO0O0l KpYIUIbId WM TMPSMOYTOJbHBIA B IJIaHE
pe3epByap, CIyKalluil A cOpaKMBaHUS ChIPOTO OCaJKa U3 MEPBUYHBIX OTCTOMHHUKOB
U U30BITOYHOTO AKTHMBHOIO WA WM H30BITOYHOW OMOIUIEHKHM W3 BTOPHYHBIX
OTCTOMHUKOB (puc.4.3).

Puc.4.3. Cxema memaumenka.

=] 1 — ra30BbIi KOMIMAK;
3 ™ 2 — pe3epByap METaHTCHKA;
L 3 — TpyOOIpOBO/ 3arpy3KH OCAJIKa;

y 4 — MHXEKTOpHAS;
5 — TpyOOIPOBO BEITPY3KH OCaIKa

Jnist  wHTeHCHUKAMK  aHa’poOHOTO  Tpollecca  PaslIoKEHHs  OCaJOK
MoJIOrpeBaeTCcss U mepemMemmBaercs. [lomorpeBarh 0caloKk MOXKHO OCTPBIM IapoM,
BITYCKAEMBbIM B METAHTCHK C TIOMOIIBIO KEKTOpa, WM TapOM, BBOJIUMBEIM BO
BcachiBawIlyro  TpyOy  Hacoca.  IlepeMemmBaroT  OCajok  MeIIAJIKaMH,
TUApPO3JIeBaTOPAaMU M HAcocaMu, 3a0UparolIMMU  OCAaJOK M3 HUXKHEH YacTh H
MOJIAI0IIMMH €T0 B BEPXHIOIO YaCTh METAaHTEHKA.

Paznuyator meszodunbHOe M TepModuiabHOe Oposkenue. Ilpu me3oduarHOM
OpoXKeHUU B METaHTEHKE Mojaep:kuBaetcsi temneparypa +33 °C, npu tepMopuiIbHOM
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+53 °C. BriOop pexuma cOpaxuBaHUsi TPOU3BOJUTCS HAa OCHOBAHUM TEXHUKO-
SKOHOMHYECKUX PaCcUYeTOB W MCXOJI U3 METOJIOB JNaJIbHEUIe o0paboTku ocaaka [1,
m. 9.2.14.10].

["a3 MeTaH, BRIIEIMBIIMIICS B METAHTEHKAX B MPOIECCE PA3JIOKCHUS OPTaHHKH,
COOMPAIOT U CKUTAIOT B KOTENBHBIX ycTaHOBKax. [lap, momydaeMbIx B KOTJIaxX, CIy>KUT
JUTS TIOJIOTPEBa 0Cajika B METAaHTEHKAaX M OTOIJICHUS! POU3BOJICTBEHHBIX MTOMEIICHHM.
Jliist cOopa raza ycTpanBarOT MOKpBIE Ta3TrojbAephl, 00bEM KOTOPBIX PACCUMTHIBAIOT Ha
XpaHeHue 2-4-4acoBoro pacxojia rasa.

HaubGonee pamuoHalbHOM CXEMOWM SKCIUlyaTalldd METAaHTEHKOB SIBJISIETCS
OpsIMOTOYHAs CXeMa, MpPU KOTOPOM 3arpy3ka M BBITPY3Ka OCaJKa MPOUCXOJSAT
OJIHOBPEMEHHO U HempepbIBHO. Ocajok MOJaeTcss 4Yepe3 J03UPYIOUIYI0 KaMepy B
BEPXHIOIO 30HY METAHTEHKOB U BBITPYXKAETCS U3 KOHYCHOM YacTU JTHUIIIA.

Pacyet MeTaHTeHKA CBOJIUTCS K OTIPEACICHUIO:

1) TpeGyemoro odbemMa COOPYKEHHs, HA OCHOBAaHUU KOTOPOrO MOAOHUPAIOTCS
THTIOBBIE COOPYKEHUS;

2) HEOOXO0AMMOTO 00bEeMa Ta3roJibjiepa sl XpaHSHUS ra3a.

Ilpumep 4.4. Paccuntarh METAaHTEHK JUIA OYUCTHOM CTaHUUH  CO
CPEIHECYTOUYHBIM pPAacX0J0M CTOYHBIX Box Q, = 75000 M3/cyT. Konuenrpanus
B3BelIEHHBIX BemectB Cgy = 225 wmr/a. Oddext oTcTamBaHus B MEPBUYHBIX
orcrorHukax D = 50 %. BIIK,y B cTouHBIX BOjax Ley= 250 mr/m.

1. Pacuer MeTaHTeHKa.

1.1. Pacxon ocajika U3 epBUYHBIX OTCTOMHUKOB 10 CYXOMY BEIIECTBY C YUETOM
BBIHOCA aKTUBHOTO WJIa, T/CYT,

C. k0, 225 x50 x 1,15 x 75000
Qmudd = Q = = 9 7

1000x1000x100  1000x1000x100
rie kK — koa¢dduimenT, yuuThiBaromui yBennueHue oobema ocaaka, k=1,1...1,2.
1.2. Pacxoa n30BITOYHOTO aKTHBHOTO MJIa TI0 CYXOMY BEILIECTBY, T/CYT,

0, - (P —a ZQW n_(195-12). 65000-1,3 _178
10 10
rae Pj — mpupocT uia B a9poTeHKax, MI/J:
P =08C,, +K,L,, =08x150+0,3x 250 =195;

N — K03(PPULKUEHT CE30HHON HEPABHOMEPHOCTH aKTUBHOIO Mia, N = 1,3;
a, - BBIHOC WMJIa U3 BTOPUYHBIX OTCTOMHUKOB, MTpUHUMAaeM 1o Tabdiu. 12.3 [9].

LI

1.3. Pacxos1 CHIPOTO 0CA/IKA C Y4ETOM BIAXKHOCTH, M/CYT,
_ Qugex100  97x100
Qs = 100-P_.)p..g (100-95)x1
rae Pmug — BIaxxHocTh ocanka, Pmyg = 95 %;
Pmud — INIOTHOCTh OCAJKA, Pmud =1 /M.

3
1.4. Pacxoz: M30BITOYHOTO YIUDIOTHCHHOI'O dKTUBHOI'O WJid, M /CYT,

ox1
Q = Q.4 x100 _ 17,8x100 _ 650.2
(100-P)p, (100-97,3)x1
rae P — BIaXHOCTh YIUIOTHEHHOTO U30BITOYHOTO aKTUBHOTO Mia, P = 97,3 %);
Qi — INIOTHOCTh aKTUBHOTO WiIa; Pi = 1 /™.
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. . 3
1.5. O0wmuii pacxoj cMecH, 3arpy>kaemMoil B METaHTEHK, M /CYT,

Qmix = Qmud + Qi =194+ 659,2 =853,2.
1.6. CpenHss BIaXXHOCTb CMeCH, %o,

+ 0.

P =100(1— M) —100(1— M) ~968.
7. O6beM METaHTCHKA, M,

- x]1 .

W= Q. X100 _853,2-100

D

rne Dy — cyrounas mos3a 3arpy3ku, IpHHHMaeMas Il Me30(UIBHOTO OT pPEeXHMa

cOpaXMBaHMS M BIIAKHOCTH 3arpykaemoit cmecu (tadin. 4.4), %.

= 8706,

mt '

Tabnuua 4.4
CyrouHas J103a 3arpy3Ky B METAaHTEHK
Pexum CyrouHas 1032 3arpy3KH IIPH BIAXKHOCTH 3arpy>KaeMoro ocajka, %o
cOpakUBaHUS 93 94 95 96 97
MezodunbHbIi 7 8 9 10 11
TepmodribHbBII 14 16 18 30 22
Tabnuna 4.5
XapakTepucTUKa METAHTEHKOB
TurnoBou nNpoexT Huametp D, m [Tone3nsiit 06bemM Wiy M
902-2-227 12,2 1000
902-2-228 15,0 1600
902-2-229 17,5 2500
902-2-230 20,0 4000

PyKkoBOACTBYSCH MOJIOKEHUEM, YTO YHCJIO METAHTEHKOB JIOJDKHO OBITH HE MEHEE
JBYX, BCE METAHTCHKHM — paboyue, MPUHHMAEM THUIIOBOM TPOEKT METaHTEHKa

902-2-230 muamerpoMm D = 20 M c monesnsiM obvemom W, =4000. UYwucio

METAaHTECHKOB COCTaBUT (Taod. 4.5)
_ 8706 59

N =2 =4
4000
2. Pacuer raszroubepa.
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2.1. KonnuectBo 6€3301bHOTO B CYXOM BeIIECTBE "'CHIPOTO" 0cajka, T/CyT,
o Cnill00-5,,J100-P) _970100-27)100-5))
e 100-100 100-100

=6.73

1€ Smug — 30JIBHOCTH OCAJIKa MEPBUYHBIX OTCTOMHHUKOB, Spyg = 29-27 %;
Py, — runpartnas BiaaxHocTh; Pp=15...7 %.

2.2. KomuuectBo 0€330JIbHOTO BEIIECTBA B YIUIOTHEHHOM H30BITOYHOM
aKTUBHOM HJIE, T/CYT,

o - Q; (1008 }100—P,) _17,8(100-26)100-6)
" 100-100 100-100
rje Sj — 30JbHOCTh 0CaJIka BTOPUYHBIX OTCTOWHUKOB, S; = 25...27 %.
2.3. 30apHOCTH cMecH, %o,
s - Sug * Quugs +Sig *Qu _ 27-9,7+26-17,8
e Qa0 + Qi 9,7+17,8
2.4. MakcumanbHO BO3MOXKHBIM pacmaa 0€330JbHOTO BEIIeCTBA B CMECH
0CaJIKOB, MOCTYTAIOIIUX B METaHTEHK, %o,
o 53-Q,.q4 +44Q., _53:-6,73+44-124 _ 479
" Quuar +Qy 6,73+12,4 -
rae 53 — MaKCUMAaJIbHBINA paciaj AJisl 0CaIKOB U3 IEPBUYHBIX OTCTOMHUKOB, %0;
44 — makcUMaJIbHBIN pacnajl Juisi U30BITOYHOTO aKTUBHOTO Hia, %0.
2.5. Pacnag 6e330JIbHOTO BEIIECTBa 3arpykaemMoro ocanka Ry, %,
R, =R,, —k.D, =47,2-0,43-9,8 =43,

r

=124,

=26,7.

Kr — ko3 puimenT, 3aBucAInii OT BIa)KHOCTH 0CaJiKa, MPUHUMAETCA 1o Tad. 4.6

Tabnuma 4.6
3HaueHus ko3P QuIreHTa K, B 3aBUCUMOCTH OT BJIAYKHOCTH 0CaJKa U peKuMa
cOpakuBaHUS
Temneparypa 3naveHue K, mpu BJIaKHOCTH 3arpyaemMoro ocajaka, %o
copakuBanus, °C 93 Y 95 9% 97
33 1,05 0,89 0,72 0,56 0,4
53 0,455 0,385 0,31 0,24 0,17
2.6. YIeIbHOE KOMMIECTBO BBUISISIOMEr0CS Ta3a, Mo/M.,
_ R,(100-P,, )100-S,, ) 47(100-96,8)100-26,7) 110

99 10°- p 10°
rJie p - 00beMHas Macca rasa, p= 1 kr/m’.
2.7. O0muii BBIXOJ rasa, M
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Qgeng - gngix = 11,0 : 853,2 = 9386,3

Jlisa XpaHeHus raza ImpeayCcMaTpUBAIOTCS MOKpBIE Ta3roiibAepbl, BMECTUMOCTD
KOTOPBIX PacCYUTHIBAETCS Ha 2-4-4acoBOM BBIXOJ ra3a (Tadn.4.7.).

Tabnuna 4.7
XapakTEepUCTHUKA MOKPBIX ra3rojbIepOB
Bmectumocts | BHyTpeHHUN auamerp, BeicoTa, MM [Tonsem
rasrojbzepa, MM KyIoJa,
M pe3epByapa | KOJOKOJa | rasrojpicpa | pe3epByapa | KOJOKOIa MM

100 7400 6600 6210 3450 3240 443
300 9300 8500 11150 5920 5710 745
600 11480 10680 14030 7930 7140 708
1000 14500 13700 18850 7930 7140 1178
3000 21050 20250 18850 9800 9550 1337
6000 26900 26150 22600 11750 11450 2248

2.8. Tlpu TpexuacoBOM BBIXOJI¢ Tra3a HEOOXOIUMBIH OO0BEM TIa3roJbICPOB
COCTaBHT, M°,

(Dgeng><3 9386X3
Wg = =
24
[Ipuaumaem mno Tabn. 4.7 1aBa THUIOBBIX Trasroibiepa auamerpom 11,48 ™
BMECTUMOCTBIO 600 M° KasKIbIH.

=1173,2,

4.2. A3poOHbIe COOpY:KeHHUS

AdpoOHas cTabuiIM3aIys 3aKI0YacTCs B JUIMTEILHOM a’pUpPOBAHUU OCalKa B
COOPY)KCHHSIX THMNA adpOTCHK-BBITCCHUTENb WM MHHepanu3zatop. Hawmbomee
PacrpoOCTPOHEHHOW U YJOOHOM cxeMOol cOpa)kMBaHUsSI OCaJika B adpOOHBIX YCIOBHUX
SBJISICTCS TI0/Ia4a CBHIPOTO OCAJKa W aKTUBHOTO MJIA M3 BTOPUYHBIX OTCTOMHHKOB B
a’pOOHBIA CTAOWMIM3AaTOp I JUIMTEIBHOTO adpUPOBAHMS, IIOCIAE YEeTrO OCaJIOK
HaIpaBJIsIeTCs B WIOYIIOTHUTENb (puc.4.4). BinaxxHOCTh ocanka TOCie YIUIOTHEHUS
cocraBigeT 96,5-98,5 %.

7/

T |
@

L 4 ;

Puc. 4.4. Cxema aspodbnozo cmabunuzamopa:

1 — moctymaromias croyHas Bojaa ; 2 - pelleTKa M IECKOJOBKa; 3 - NEPBUYHBIN
OTCTOMHUK; 4 — a3pOTEHK; 5 — BTOPUYHBIA OTCTOMHUK; 6 — OUMILIEHHAs] CTOYHAs BOAA;
/ — M30BITOYHBIN aKTUBHBIA WI; 8§ — adpOOHBIN CTAOUIU3ATOP; 9 — MUPKYITUPYIOIIAN
aktuBHbIM wi; 10 - wnoymnotautens; 11 — wioBas Boma; 12 — cwipoil ocagok
NEPBUYHBIX OTCTOMHUKOB; 13 — CTaOUIM3UPOBAHHBIN OCaI0K
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IIpumep 4.5. Paccunrath adpoOHBINA CTAOMIM3ATOP JUIsl OYMCTHOM CTAHIIMU CO
CpPEAHECYTOUHBIM pacxojioM CcTOo4YHbIX Bo Q, = 42000 M3/cyT. Konuentpanus
B3BelIeHHBIX BemecTB Cgn = 290 wmr/nm. Oddexr oTcTamBaHus B IMEPBHYHBIX
orcroiiHnkax mpuHATh 48 %. BIIK oy B cTouHbIX Bogax Le, = 190 mr/m. Temmepatypa
cTouHbIX BoJ 15 °C.

1. Pacxon ocanka w3 HEPBUYHBIX OTCTOMHHKOB MOCTYIAIOMIETO B a’3pOOHBIN
craGumu3aTop, M°/cyT,

C.,9k0, 290-48-1,3- 42000
Qmud = 6 = 6 =152 .
10° x(100—-P, . 4)Pma  10°(100—-95)x1
Pacmmdposka popmyn nana B npumepe 4.4.
2. Konn4ecTBo H36BITOYHOrO aKTHBHOTO HITa, M/CyT,
0 - PnQ, _ (08C, + k4L, —a)NQ,,  (0,8x150+0,3x190 —a,) x1,3x 42000 _ 1087
' 10°(100-P)p, 10*(100-P) p, 10*(100 —99.3) x1 '

3. CyTouHBIH pacxoJi CMECH, MOCTYIIAroIIeH B cTabUIN3aTop, MS/CYT,
Qmix = Qmud + Qi = 152 + 1287 = 1439
4. Heob6xoauMblit 00beM CTaOMIIN3aTOPA, M

W, = QT - f—o =1439.7- % =13430,7,

w
rae T — Bpems cTabuin3anuu, A1 HEYIUIOTHEHHOTO aKTUBHOTO una 7' =2...5 cyT, A
CMECH OCaJKa MEPBUYHBIX OTCTOMHHMKOB M HEYIUIOTHEHHOrO wmia I' = 6...7 cyt, nis
CMECH 0CaJIKa ¥ YIJIOTHEHHOrO akTuBHOTO mia 7= 8...12 cyT;

tw — Temmneparypa crouHou Bojbl, °C.

[lo Tabm. 27.7 [9] mnombupaeM THUIOBOH JABYXKOPHIOPHBIA a3pPOTCHK-
BeITeCHUTENL A-2-6-50 ¢ 00beMoM oguoi cexmu Wi = 3960 M,
5. KonnuecTBo cexuuii crabuimnzaropa

W, 134307 _,,

nS
W, 3960
6. Pacxon Bo3ayxa, M3/q,
Q. =g, W, n =15-3960-4=23760

. 3
/1€ Jajr — YACIBHBIN PacXo]l BO3AyXa Ha adpoOHYI0 CTAOMIN3AINIO, (g =1...2 M/4 Ha
1 M~ BMECTHMOCTH CTAOMIIM3aTOPaA B 3aBUCUMOCTH OT KOHIIEHTPAIIMH OCaIKa.
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I'naBa 5. PACUET COOPYKEHUM IO OBE3BOKUBAHUIO OCAJIKA

Ocanku, oOpasywomuecss B TPOLECCe OYUCTKA CTOYHBIX BOJ, JOJDKHBI
MOIBEPTaThcs 00pabOTKE ¢ IETbI0 00E3BOKMBAHMS, CTAOUITN3AIINH, CHIDKCHUS 3ar1axa,
o0e33apakrBaHusl, YIy4YlIeHUs (PUUKO-XUMUYECKUX CBOMCTB, 00€CTeUnBAIONINX
BO3MOKHOCTh X SKOJIOTUYECKH 0€30TaCHON YTUIIM3AINK WK pa3MeIleHus (XpaHeHUs]
WK 3aXOpOHEHUs) B okpyxaromiei cpene [I, m. 9.2.14.1]. BbiOop TeXHOJIOTHYECKUX
cXxeM O00pabOTKM OCagKOB CJEAyeT TMPOU3BOJUTH MO pe3yJbTaTaM TEeXHHUKO-
AKOHOMHUYECKUX PACUue€TOB C yUYE€TOM HUX COCTaBa M CBOMCTB, (PU3MKO- XUMHUYECKUX U
TEIJIOPU3NYECKUX  XApaKTEPUCTUK M C  YYETOM  TMOCIEIYIOIIUX  METOOB
UCITIOJIb30BAHUS MK pa3MeIICHUs B OKpyKatorie cpeae [, m. 9.2.14.2].

Bce xunkue ocaaku IOKHBI 00€3BOKHUBATHLCSA IO BJIAKHOCTH He Oosiee 82 %
€CTECTBEHHBIM WUJIM MEXAaHUYECKUM METOAaMU (C UCTO0JIb30BaHUEM 00€3BOKUBAIOIIIETO
o0opyaoBaHusl JIMOO C HCMOJIb30BaHUEM (UIBTPYIOIIUX MEIIKOB WM reoty0) [I,
m. 9.2.14.22].

5.1. O06e3BoKMBaHNE 0CAIKA B €CTECTBEHHBIX YCJIOBUAX

K coopyxkeHusm 1o 00€3BOKMBAHUIO OCaJiKa B ECTECTBEHHBIX YCIOBHUSIX
OTHOCATCS WJIOBBIE TUIOMIAJKUA, KOTOPbIE MOTYT OBITh Ha €CTECTBEHHOM OCHOBAaHUU C
IpeHakeM U 0e3 JpeHa)ka, Ha HCKYCCTBEHHOM ac(aibTOOETOHHOM OCHOBAaHUU C
JIPEHAXKEeM — KacKaJHbIe C OTCTAaMBAaHUEM U TTOBEPXHOCTHBIM YAAJICHUEM WJIOBOM BOJIBI,
mwIoHaaKu-ymiotaurenu [1, m. 9.2.14.38].

5.1.1. L1oBbIe IUIOMIAAKH HA €CTECTBEHHOM OCHOBAHUM

WnoBbIe IIIONIAIKK HA €CTECTBEHHOM OCHOBAHHHM JIOMYCKACTCS IMPOSKTHPOBATH
P YCIIOBUSAX 3aJIeTaHMs TPYHTOBBIX BOJ Ha TITyOWHE HE MeHee 1,5 M OT MOBEpXHOCTH
KapT ¥ TOJIBKO B TEX CIydasx, KOTJa pa3peniactcss GUiIbTPalus WIOBBIX BOJ B TPYHT.
[Ipu w™menbiiel ToyOWHE 3ajleraHWsl TPYHTOBBIX BOJ CIEAYET MPEeAyCMaTpUBATh
MOHMW)KCHUE WX YPOBHS WIM TPUMEHITh WJIOBBIC IUIOMAAKA Ha HCKYCCTBEHHOM
achanbT00ETOHHOM OCHOBAaHUH C JAPCHAKEM.

IIpumep 5.1. Paccuutath WIOBBIEC IUIOMIAJIKA Ha €CTECTBEHHOM OCHOBAaHUU JIJIs
OYUCTHOM CTaHIMH, pacrnonoxeHHod B CapartoBckoir obnactu. [lox wumoBbie
TJIOMIAKA OTBOJUTCS Y9aCTOK C TMTECKOBBIMH TPYHTAMH U 3aJIETAHUEM TPYHTOBBIX BOJI
Ha IyOuHe 2,6 M OT NOBEpPXHOCTHM KapT. Ha wioBble MIOIMIAJKK MOCTYIAET
COpOKEHHBIM B ME30(DMIIBHBIX YCIOBUSX OCAJOK W3 METaHTeHKOB (cM. 1m.3.1.4) B
xomuaectse 900,7 M/cyT.
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1. CyTouHbIl pacxo/i COpOKEHHOTO OCaJKa C YYETOM YMEHBUIEHUS €ro o0bemMa
3
3a CYET YIJIOTHEHUS U COpaXKUBaHUS;, M /CyT,

Qf :ﬁ:%:ﬂaz’

as 2x2
rae Qmix — 00IIHiA pacxoj CMECH, MOCTyMHAroIIel Ha cCOpaKuBaHUE;
a — kod(hduuMeHT yMmeHbIIeHHs 00beMa Ocajka B pe3yJbTaTe pacraja ero npu
cOpaxuBanuw, a = 2;
6 — kod(hduiMeHT yMmeHblIeHusT o0beMa Ocagka B pE3yJIbTaTe€ yMEHbBIICHUS
BiaXHOCTH ¢ 95 10 90 %, 6 = 2.
2. Tlose3Has MIOIIAIb HIOBBIX MIOMIATO0K, M,

365
F - Q; x _ 2252365 _ 65236
Dn 12x1,05 ’

e 365 Q; — roIoBoe KOIMYECTBO 0CaKa, M /TOI;

D — cpennsis ronoBas Harpy3ka Ha WJIOBBIE IUIOIIAJIKH, TPUHUMaeMas 1o TalJ.
5.1, M*/(M’rog);

N — knmumarudeckuii ko3 dunument, onpenensiemsrii mo CII [1, puc.1].

Tabmuua 5.1
Cpennsist roioBasi Harpy3Ka Ha UJIOBBIE TUIOIIA KN
XapaKTepUCTUKA 0CaJIKa D, m/(M°rox)

1. COpokeHHass CMeCh Ocajka W3 TEPBUYHBIX
OTCTOMHUKOB W AaKTHBHOTO HJa B Me30(HIbHBIX 1,2
YCIIOBUSAX

2. To e B TepMOMUIBHBIX YCIOBHIX 0,8

3. COpoXXeHHBIH OCaZOK U3 TEPBUYHBIX
OTCTOMHHUKOB M OCAJIOK U3 ABYXSIPYCHBIX OTCTOMHUKOB 2
Y OCBETIHUTENCH-TIeperHuBaTeeh

., 2
3. JonmycTumas miomaas OAHOU KapThl, M~

— Qmud — 900’7 ~ 3000’

' h 0,3
rae h, — Beicora HanmBa ocazaka, M, hy =0,3 M,
F, =BxL=30x100 M.

4. Yucmo xapt
F, 65236 _ 99

u

F, 3000
yT0 cooTBercTBYeT TpeboBanusm CII [l. m. 9.2.14.38], cormacHO KOTOPOMY YHCIIO
KapT JOJHKHO OBITh He MeHee 4yeThipeX. [Ipuaumaem pabouyro rinyouny xkapt H = 0,8
M, BBICOTY OTpaJuTeIbHbIX BAJIMKOB — Ha 0,3 M BbIIIe pabodero ypoBHs, T.e. H; = 1,1
M, IIUPHHY BaJMKOB IO Bepxy B = 2 M, ykiion aHa passoasmux tpyo i = 0,01.
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5. JlomoJHMTENbHAs IUIOMIAAb WJIOBBIX IUIOIIANOK, 3aHUMaeMas BajJuKaMu,
J0pOTaMH, KaHaBaMH, M
F, =kF, =0,2x 65236 =13047,2
rne Ky — xoaddunmeHT, yIUTHIBAOMNI TOMOHUTEIFHYIO TUIOMAAb OT ITOJIC3HOM.
Jist bonpmmx cranmuii Ky = 0,2; s maneix crannmii K, = 0,4.
6. O61Iast MIONIA/b MIOBBIX IUIOMAL0K, M,
Fyen = F, + F, =65236 +13047,2 = 78283.

7. BbicoTa 3MMHET0 HAMOPaXKMBaHUS UIOBBIX TUIOMIAA0K, M,
Q/Tk, 2252.35.0,75
= = =011,
F.K, 65236-0,8
yto MeHee 0,9 M u coorBerctByer pexomeHpauusm CII [l]. 3gece T -
MPOJIOJKATENBHOCTh IEPHOJIa HAMOPAXXUBAHUS, T.€. YUCJO JTHEW B TOJly CO CpeaHeH
cyrouHoi Temrneparypoit Bozayxa -10 °C [, puc. 1], T = 35 nneii;
Kk, — KO3(h(UIMEHT, YYUTHIBAIOIIMN YMEHBIICHHE O0BbEMa OCaJaKa BCIICICTBHE
3uMHe# GuibTpanuu u ucrnapenus, K, = 0,75;
ks — Ko3(pduIHMEeHT, YYUTHIBAIOIIUN YaCTh ILIOMIAIAW, OTBOJAMMOKN ITOJ 3WMHEE
HamopakuBaHue, k3 = 0,8.
8. KonnmuecTBo NoACYIIEHHOTO OCaaKa 3a roj, M3/FOI[,

Q, =Q, -365- 100~ P _ =225,2-365- 100 -968 =131517,
100—-P,, 100-80
rae Pnig — cpeansis BIaXXHOCTh COpOKEHHOT0 ocanka, Pnig = 96,8 % (cMm. 1. 3.1.4.);
Pex — BIQXXHOCTB TOJICYIIEHHOTO Ocajika, Pe = 80 %.
YOopka  MOJACYIIEHHOIO  OCaJKka  HaMeyaeTcs  JKCKaBaTopoM -352
IPOU3BOAUTEIBHOCTBI0 ( = 35 M°/4. B TedeHme roma 9KcKaBaTop OyaerT paGoTath
Q, 131517

N =4 -=22900 375
q 35 .

5.1.2. NnoBbIe IUI0IAAKH-YIJIOTHUTEIH

[TnoMmaaKu-yIUIOTHATEH — OPEACTABISIOT  COOOW  MPSMOYTOJbHBIC — KapThI-

pesepByapsl c

D & BOJIOHETIPOHUIIAEMBIM

/\ JHUIIEM W CTCHKAMH C

paboueii TmyOwHOW 10 2 M
(puc. 5.1).




Puc. 5.1. Unoswvie nnowaoku-yniomnumenu.

1 — mmbepsr;
2 — BOJJOCTTUBHBIC OTBEPCTHS; 3 — TpyOONPOBO MMOIaYN  OCAJIKa;
4 — pesepByap

[InomaaKu-ynIOTHUTENN  WMEIOT  BOJOCIHMBHBIE  OTBEPCTHUS,  KOTOPBIE
pacrnoyiaraloTcs B MPOAOJBHOM CTEHKE Ha pa3HbIX [IyOMHAaX U MEPEKpPhIBAIOTCS
mbepamu. Bo3MOXHOCTH OTBOZA OTCTOSIBILICHCS HIJIOBOM BOJABI C Pa3HbIX TIyOWH
CIIOCOOCTBYET OBICTPOMY OO€3BOKMBAHUIO OCAaJKa U TMO3BOJISIET 3HAYUTEIHHO
YBEJIMYHUTh TOJOBYI0 Harpy3ky. HMmnoBas Boga mnepHoguyecku yHaisieTcss W
HaIpaBJISIETCSl B MPUEMHYIO Yallly OYUCTHBIX COOPYKEHUH.

IIpumep 5.2. PaccuntaTh WIOBBIE IIOIIAIKU-YIDIOTHUTENIHU ISl COPOKEHHOTO B
Me30(DIIIBHBIX YCIOBHSAX oOcagka B MeraHTeHke. OOmmit pacxom cmecd Qpix
=900,7 M3/CyT. OuucTtHbIe cOOpyxKeHUs pacnonaratorcst B CapaToBCKoOM 00J1acTH.

1. CyTouHbIif pacxo COPOKEHHOr0 0CaIKa, M /CYT,
Q; = Qi _ 007 _ 225,2
as 2-2
2. Tlose3Has TIONIAb HIOBKIX ILIONIAI0K, M,
Q365 2252.365
: Dnk 15-1,05-2
rne D — cpemnss romoBas Harpy3ka Ha HJIOBBIC IUIOIIAIKU-YTUIOTHUTEIH,
npuHUMaeMas 1o tabi. 5.2.
N — kmuMaTudeckuii koaddumuent, n = 1,05;
K — koaddunrieHT yBeanueHus Harpy3Ku, K = 2.

= 26094,6

Ta0muna 5.2
['omoBast Harpy3ka Ha WIIOBBIC TUTOIIAIKHU -yTUTIOTHUTEIIH

XapaKkTepUCTHUKA OCaJKa D, m°/ (MZFOJ.I)

1. COpoxkeHHass B ME30(MIbHBIX YCIOBHUSIX
CMECh OCaJKa U3 TIEPBUYHBIX OTCTOWHUKOB W
aKTUBHOI'O MJjia 15
2. To e B TepMO(PHUIBHBIX YCIOBUSIX 1,0

3. COpoXEeHHBIII O0CaTOK W3 MEPBUYHBIX
OTCTOMHMKOB U  OCaJ0K M3  JBYXbBAPYCHBIX
OTCTOMHUKOB 2,3
4.  AdpoOHO-CTaOMIM3UPOBAHHAST  CMECh
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aKTUBHOTO WJa M  OCaJKa U3  MEPBUYHBIX 15
OTCTOMHUKOB WM CTaOWJIU3UPOBAHHBIN aKTUBHBIN
150

[IpyHUMaeM COOTBETCTBEHHO MIMPHUHY W JJIMHY KapThI-pe3epByapa B = 18 M,
L =54 M, F1=972 M.

3. Huciio KapT COCTaBUT
F,  26094,6

=268,
FF 972

[IpuHMMaeM nBaaTh CEMb KapT.
4. O61mas miIomaab WIOBBIX IUIOMIAA0K, T'a,
Fgen =13F, =13-27.972=3,42,

rae 1,3 — ko3 pUuLrueHT yBeaIudeHHs Ha TONOJIHUTEIbHYIO TI0AIb.
5. BricoTa 3UMHETO HAMOPAKUBAHUS MPU YCIOBUS, YTO 3UMOM BBITPY3Ka OCaJKa
HE IIPe1yCMaTpUBaAETCs, M,
n_QiTk, 2252.35.0,75 0.28
F.K, 27-972-0,8 ’
YTO MEHBIIE BBICOTHI IUIONIA10K-YIIJIOTHUTEIEH.
6. Pacxos1 MII0BOIT BOZIbI, MY/CYT, yaasseMoil U3 pe3epByapoB B TEUCHHE CYTOK,
cocrasisieT 30 % pacxona ocanka, T.e.:
q, =0,3Q; =0,3-225,2=67,6.

Konnentpanus 3arpssaennii B unosoit Boae: C;= 2000 mr/m, Ly= 2000 mr/m.
WnoBas Boga HaIpaBisieTcs B MPUEMHYIO Yallly OYHCTHBIX COOPYKEHHI.

5.1.3. NoBble IUIOMIAIKH C OTCTANBAHNEM U MOBEPXHOCTHBIM
yAaJleHueM UJI0BOH BOAbI

B paiionax ¢ kaumMatudeckuM koddduimenTom N < 1 1 MeHee I OYHUCTHBIX
COOPY)KEHHH  MpOM3BOAMTENBHOCTBIO Q, OGomee 10000 m/cyr  cuemyer
MpEeIyCMaTpPUBaTh HWIOBBIC TUIOMIAJAKHA C OTCTAaMBAHWEM M TIOBEPXHOCTHBIM OTBOIOM
noBo# Bojibl. [IpoekTupoBaHKEe WIOBBIX IUIOMIAI0K YKA3aHHOTO THUIIA IIEJIeCO00pa3HO
Ha MaJTOUIBTPYIOMUX TpyHTaX. KOHCTPYKTUBHO MITOBBIC TUTOIIAJAKU OGOPMIIIIOTCS B
BHUJE KAaCKaJOB, COCTOSIIMX W3 4-8 KapT kKaxawlkd (puc.5.2). Uucno kackamnoB 4-7,
YHUCJI0 KapT B KAKJIOM Kackaje 4-8.

PR A PO

Puc. 5.2. Cxema unosvix niowadok ¢ omcmausanuem u NOSePXHOCMHbIM YOaieHUeM
U080 80O0bI
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IIpumep 5.3. PaccuutaTh WiIOBBIE IUIOIIAAKA C OTCTaMBaHUEM U
MOBEPXHOCTHBIM YJQJICHHEM WJIOBOM BOJBI [JIs OCaJKa, COpO’KEHHOTO B
me3ounbHbIX ycnoBusix.  KommyectBo ocanka Qmix = 1953 M3/cyT. OuuctHbIe
coopykeHuss HaxonasTcs B [leH3eHCKO#l o00nacTy Ha TIMHSHOM TPYHTE C YKJIOHOM
mectHocTH | = 0,05.

1. CyTounslii pacxos cOpOKEHHOIO OCaKa, M3/cyT,

1953

== =488,
as 2-2
2. Tlone3Has mIomab WIOBHIX IUIOMIAI0K, M-,
~ Q365  488-365
“~ Dnk 20-10-12
rae D — Harpyska ocazika Ha WJIOBBIC ILTOIAAKH (Ta0:1.5.3);

N — kIuMaTudeckuit kodddunuent, 11 [lenzenckoi odmactu n = 1,0;
k — koadduneHT yBeanueHus Harpy3ku, K = 1,2,

= 74217,

Ta0muna 5.3

FOIIOBEUI Harpy3kKa Ha WJIOBBIC INIOIAJIKHN C OTCTAMBAHUCM

XapakTepuCTUKa 0CaJIKa D, M°/(M°rox)

1. CopoxxeHHasi B Me30()UIIbHBIX YCIOBUSIX CMECh

0CaJKa U3 NEPBUYHBIX OTCTOMHHKOB 15
2. To e B TepMODUIBHBIX YCIOBHIX 1,0
3. COpoXeHHBIH  OCaJOK M3  TEPBUYHBIX

OTCTOMHUKOB M OCaJOK U3  JBYXbSIPYCHBIX 2,0

OTCTOMHHKOB
4. A>poOHO-CTaOMIN3UPOBAHHAS CMECh AKTUBHOTO 1,5

uila M O0CaJKa M3 IEPBUYHBIX OTCTOMHUKOB HWIIN
CTAOMJIM3UPOBAHHBIA AKTUBHBINA WJT

[upuna kapt B npuHuMaeTcst HCXOAs U3 YKIOHA MECTHOCTH (Ta01.5.4).

TabOmuma 5.4
[[IupuHa xapt
Yxion mectHoctd I, M | [llupuna xapTs B, OTHoOILIIEHHE IUPUHBI K
M mmne, B:L
0,04-0,08 30-100
0,01-0,04 50-100 1:2-1:25
0,01 60-100
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[Tpuaumaem mmpuny kapthl 30 M, AyuHYy KapThl 60 M ¢ momaapio F; = 1800 M-
BricoTa orpaiuTenbHbIX BAJIMKOB M HACHITIEH IS TOpOT 2,5 M.
3. IIpu uncne kackagoB N = 6 YKCIIO KapT B OJJHOM KacKaJie COCTaBUT
F 74217
= =6,87

_ u
n.-F 6-1800
[lpuHUMaeM cemMb KapT ¢ OTCTauBAHHEM U MMOBEPXHOCTHBIM yJIAJICHUEM BOJIBI B
Ka)XJIOM Kackasie.
4. O0mas TIonaas WIOBBIX IJIOMAA0K C YUYETOM JOTOIHUTEIBHOMN IIONIaIH,
3aHHMAeMOii BaTHKAMH, JJOPOraMH, M,
F =k,F, =1,3- 6-7-1800 = 75600,
rae K; — Kod(pQUIHMEHT, YYUTHIBAIOMIMK JOMOJHUTEIBHYIO IUIOMAIb IOJ BaJHKH,
noporw, k; = 1,3.

5. KommuectBo wmimoBoul Boabl cocrtaBiageTr 30-50 % or koimdectBa
00€3BOKMBAEMOT0 OCaIKa, M3/CyT, T.C.:
0, =0,4Q; =04 - 488 = 195,2.
NnoBas Boja HampaBiIsSIeTCS B TPUEMHYIO 4Yallly OYHMCTHBIX COOPYKCHHH.

JIOTIOTHUTENBHBIC 3arpsA3HEHHUS OT WJIOBOW BOJBI COCTABJISIOT: IO B3BEHICHHBIM
BemectBaM C = 1000 mr/m, mo BIIK . L = 1000 mr/m.

5.2. O0e3BOKMBAHNE B MCKYCCTBEHHBIX YCJIOBHSAX

VYnanenve Biard U3 OCaJKOB MEXAHMYECKUM ITyTEeM SIBJsieTCS Haubosee
SKOHOMHUYHBIM WU PACIPOCTPAaHEHHBIM METOJOM CHWKCHHUS WX BIAKHOCTH, MACChl H
oObeMa. JIJi1 MexaHU4eCKOro 00€3BOKMBAHUS OCAJIKOB PEKOMEHIYETCS UCIIOIh30BATh
neHTpudyru u JeHTouHble QuiubTp-ipeccel. [lpu o0OCHOBaHWMHM JOIMMyCKaeTcs
UCIIOJIb30BaTh  KaMepHble  (UIBTP-TIPECCHI, IITHEKOBBIE TMPECChl U  JIPYroe
obopynoBanue. Tum oO0OpPYyIOBaHUS M YHCIO pabOuMX M PE3EPBHBIX anmnaparoB
CIelyeT YyCTaHaBJIMBATh [0 XapaKTEPUCTUKaM M TPEOOBAHHSAM MPOU3BOIUTENCH
obopymoBanus. [I. m. 9.2.14.24]

MeTton 00€3BOKMBAHMS 3aBHCHUT OT CXEMbl OOpabOTKM W HCIOJb30BAHUS
OCaJIKOB CTOYHBIX BOJI.
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5.2.1. Bakyym-puiabTpsbl

AHa’poOHO-COPOKEHHBIE OCAJAKM CTOYHBIX BOJA HMMEIOT BBICOKOE YJIEIbHOE
COIIPOTHUBIICHUE, UTO 3aTPYIHSET Mpolecc 00€3BOKUBAHUS UX HAa BaKyyM-(QHIBTPaXx.
YcroitunBas pabora BakyyM-(QHIBTPOB 00CCIIEYMBACTCS TIPU YCIOBUH, YTO YICIEHOE
compoTHBiIeHne ocamka He npesbimaer 60-10'° cm/r. TTosToMy COpOKEHHBIH 0CAIOK
nepea  BaKkyyM-(QHIBTPOBAaHHEM IIOABEPraeTcsi IMPOMBIBKE C  MOCIEAYIOIINUM
YIJIOTHEHHEM U 00paboTKe XWMHUYECKHMH pEareHTaMHu, KOTOpPhI€ I03BOJISIOT
YKPYIHSTH MEJIKOIUCIIEPCHBIE M KOJUIOMIHBIC YaCTUIIBI U NIEPEBECTH YaCTh CBA3aHHOU
BJIard B CBOOOJIHOE COCTOsIHME. B KauecTBe peareHTOB sl KOATyJISLUU OCAIKOB IPU
00€3B0O’KMBAaHUH MPUMEHSIOTCS XJIOPHOE HITH CEPHOKUCIIOE JKEJIe30 U U3BECTb.

Cxema 00€3BOKHMBAHHUS OCAIKOB BaKyyM-(IIbTPOBAHHEM IIpE/CTaBlIeHA Ha
puc.5.3.

e
=
B
<

™
Ty gy

UHIRT:

e

Puc. 5.3. Cxema 06e36001cusanusi cOpod#ceHHbIX 0CAOKO8 HA BAKYYM-(DUibmpax.

1 — MeTaHTeHK; 2 — pe3epByap COpOKEHHOTO 0cajika; 3 — Hacoc; 4 — MPOMBIBHAS BOJIA;
S — cxkaTell BO31yX; 6 — pe3epByap HNPOMBIBKHM; 7 — YIJIOTHHUTEINb, 8 — pe3epByap
YIUIOTHEHHOTO OCaJiKa; 9 — nmojaya XJopHOro xene3a; 10 — momada pactBopa U3BECTH;
11 — cmecurens ¢ pearenTamu; 12 — Bakyym-QuibTp; 13 — Tpancnoprep; 14 — kek

Pacuer IIPOU3BOJUTCA B TEXHOJOTHYECKOMN IMOCJICAOBATCIbHOCTH.

IIpumep 5.4. Paccuutath cxeMy 00€3BOXKMBaHMS Ha BakyyM-(UIbTpax
COPOKEHHOI'0 0CaJKa B METAaHTCHKAX B ME30(MILHOM pexuMe: Qmax = 900,7 M3/cyT,
KOJIMYECTBO cyxoro BemectBa Qg = 594,5 1/cyT.

1. IIpombIBKa OcaaKa.

[Ipon3BOANUTCS OYMILEHHOW CTOYHOW BOAOW. CyTOUHBIA Pacxo] HPOMBIBHOM
BOAEI Ha 1 M ocaaka npuHumaercs Q, = 2...3 M, [TpoOIKUTENTBHOCTh MPOMBIBKH
T=15...20 mun.

1.1. CyTouHBIi pacxo/ CMECH OCaJKa U MPOMBIBHOW BO/IbI, M3/cyT,

Qmixp = Qmix (1 +n) =900,7 (1 +2) = 2702,1,

rJie N — PacXoi IPOMBIBHOM Bombl, M/ M, N =2 M/ M,
1.2. O6GBbeM NMPOMBIBHBIX pPEe3EPBYapOB, M,

_ Quip T 2702,1-20

24 60  24-60

=375,
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3 .
[IpuHumaeM nBa pe3epByapa pabourm 00beMoM 19 M~ KaKIbIH.
1.3. Pacxon Bo3myxa njis TepeMelIMBaHUsI CMECH OCaJKa M MPOMBIBHOW BOJIbI
3 3 3
CKaThIM BO3J1yXoM U3 pacyeta 0,5 M™ Ha 1 M~ cMecH COCTaBHT, M /4,

Qur = Qo 527021 o5 563
24 24

2. YILUIOTHEeHHEe 0CAJAKa.

VYIioTHEHHE OcajKka OCYIIECTBISETCS B pPalUalbHBIX WIM BEPTUKAIbHBIX
OTCTOMHMKAaX-yIUNIOTHUTENSIX, PACCUMTAHHBIX Ha 12—18-yacoBoe mpeObIBaHWE B HUX
cCMecH TIpu Me30(UIBLHOM peXuMe cOpakmBaHusi, W Ha 20-24-gyacoBoe — TIpH
tepmodmiabHOM. KonmudecTBO yIioTHHTENEH AOMKHO OBITh HE MeHbIne nByX |1,
. 9.2.14.26]. IlpuHumaem /1Ba paguaibHbIX WIOYIUIOTHUTENS C MPOAOJIKUTEIBHOCTHIO
YIUIOTHEHUSA 15 .

2.1. PaGounii 06beM yIIOTHUTENEH, M°,

W, = Oniop p_ 27021 1o 16888,
24 24
rae 1T — Bpems yruotHeHus, 7 = 15 4.
2.2. O0ObeM WIOBOW YaCTH YIUIOTHUTENEH HA XpaHEHHE OCaJKa BIAXKHOCTBHIO

Pex =95 % B TeueHue 2 cyT:
Quixp - (100-P0) -2 2702,1-(100-98,9) - 2
. 100—P, - 100 —95
1€ Prixp — CPEIHSAS BIQKHOCTH CMECH IPOMBIBHOTO 0CafKa, %o,
P 100 (100-P_)-Q,. (100 — 96,8) - 900,7
o 27021
2.3. O0muii 00beM yIUIOTHUTEIICH, M,
W,., =1688,8+1188,9 = 2877,7.

[To Tabn. 3.2. NpUHUMAIOTCS OCHOBHBIE MapamMeTpbl BTOPUUYHBIX paguaIbHBIX
KAHAHM3aIAOHHBIX OTCTOMHIKOB: uameTp D = 24 M, o6sem W = 1400 + 280 = 1680 m°.
Hucno ynioTHUTENEN — JiBa.

2.4. Pacxo]1 TPOMBITOTO U YIZIOTHEHHOTO 0CaJIKa BIAXKHOCTBIO Pey = 95 %, M3/cyT,

100-Q._. _
d — Qmixp ’ ﬂ =27021- M =5945.
100-P,, 100-95
2.5. Pacxop cnuBHOM BOJbI, OTBOAUMON U3 YILIOTHUTES, M3/cyT,
O = Quip —Qq =2702,1-594,5=2107,6.

KoHnenTpanus 3arpsi3HeHUN B CIMBHOW BOJI€ MPUHUMAETCS MO B3BCIICHHBIM
semiectBam C; = 800...1300 mr/a, mo BIIK,,,, L;=600...900 mr/i [1, m. 9.2.14.28].
CinuBHag BOJa MOAAECTCS B MPUEMHYIO Yally OYMCTHBIX COOPYXEHHM, IOATOMY
HEOOXOIUMO YUYUTHIBATH JTOTIOJTHUTEIBHYIO KOHIICHTPAIUIO 3arpsA3HECHUM,
MOCTYTIAIOIINX B IEPBUYHBIE OTCTOMHUKH M a3pOTeHKU. B ToM cirydae, korna Tpedyercs
yYBEIMYEHHE OOBEMOB IIEPBUYHBIX OTCTOMHHUKOB W ad3pOTEHKOB, PEKOMEHIYETCs
pOBOAUTH MPOMBIBKY ocaaka 0,1%-HeIM pacTBOpoM XxjopHoro >xenesa. IIpu 3Tom
pacxo/i MPOMBIBHOTO pacTBOpPa YMEHBIIIAETCS IO CPABHEHUIO ¢ OOBIYHON MPOMBIBKOM B
2 pa3a, a KOHLIEHTpAIMs 3arps3HEHUI B CJIMBHOM BOJIe — B 3-5 pas.

=11889 »,

=100 -

=989,
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3. KoaryaupoBanue cOpO:KeHHOT0 0CAJAKA.
KoarynupoBanue mNpoU3BOAUTCS XJIOPHBIM >KEJIE€30M M HU3BECTHIO B BHJIE
10 %-noro pactBopa. [IpuHUMaeTCs ciemyromas a03a KOaryJIssHTOB JUTisl COPOKEHHOM
MIPOMBITON CMECH TIEPBUYHBIX OTCTOMHUKOB ¥ M30BITOYHOTO aKTUBHOTO WJIa:
YUCTOTO XJIOPHOTO Xene3a - 4 —6 %;
aKTUBHOM U3BECTU - 12 — 20 % macchl Cyxoro BEIIecTBa 0CaKa.
JloOGaBKa M3BECTH B OCAJOK MPOU3BOIUTCS MOCIIE BBEJICHUS XJIOPHOTO KeJie3a.
3.1. Pacxon XJIOpHOTO *Kee3a 1o YUCTOMY BEIIeCTBY, T/CYT,
9 _Qd~(100—Pex)-5_594,5-(100—95)-5_15
Fect3 100-100 100-100 T

YTO TIO0 TOBAPHOMY MPOAYKTY IPH COACPKAHUH YHCTOTO XJOpHOTO >kenme3a 60 %
COCTAaBJISCT, T/CYT,

T _ 15 _
QFeCI3 0,6

3.2. Pacxoa akTMBHO# U3BECTH, T/CYT,

2,5,

Q,-(100-P,)-16 594,5-(100-95)-16
Qcao = = =47,

100-100 100-100
YTO 0 TOBAPHOMY MPOAYKTY TP COJEpKaHUH akTUBHOM u3Bectn 70 % cocTaBiser,
T/CyT,

4. O0e3BOKMBAHME O0CATKA.

Jlnst  0o0e3BOKMBaHMSI OCajgKka TOPOACKHX CTOYHBIX BOJ TMPUMEHSIOTCS
Oapabannbie BakyyM-puibTpel Tuma bOY u BakyymM-QuIbTpbl CO CXOASIIMM
no’oTHoM tuna bexOVY.

4.1. Pabouas miomanp BakyyM-QUIbTpa, M2,

F, Q, -(100-F,)-1000 _594,5-5-1000 _ 743,
100-q-T 100-20-20
1€ Pe — BIOKHOCTH OCa/IKa, TOJIaBAEMOT0 Ha BaKyyM-(DHIbTPHI, %;
g — 9acoBasl TPOITyCKHAas CIIOCOOHOCTh BaKyyM-(DHIIbTpa MO CYXOMY BEIIECTBY,
kr/(M*4) (Tadm. 5.5);
T — BpeMs paboThI BakyyM-(GuiabTpoB B cyTku, 7 = 20 4.
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TaOmuma 5.5

YacoBast mponyckHasi CliocOOHOCTh BaKyyM-(UIBTPOB 110 CYXOMY BEIIECTBY

XapakTepucTuka 00padaTbIBacMOT0 0CaIKa [TponsBoauTenbHOCTh | BraxkHOCTH
BaKyyM-(QWIbTpa, Keka, %
KF/(MZ- q)

COpo’)keHHBIM  OCaJlOK WX  IEPBUYHBIX 25-35 75-77
OTCTOMHUKOB

COposxeHHasi B ME30(MIBHBIX YCIOBUAX CMECh 20-25 78 - 80
0caJika W3 TIEPBUYHBIX OTCTOWHUKOB U aKTHUBHOTO
WIIa, a3po0HO-CTAOMITH3UPOBAHHBIN AKTHBHBIN WIT

COpoxeHHass B TepMOQUIBHBIX YCIOBHSIX 17 - 22 78 - 80
CMECh OCaJiKa U3 TEPBUYHBIX OTCTOWHUKOB W
AKTUBHOTO WJIa

ChIpoii 0caoK U3 NEPBUYHBIX OTCTOMHUKOB 30-40 72-75

CMech CBHIpOTO OcCagka W3  MEPBHYHBIX 20-30 75 - 80
OTCTOMHUKOB W YIZIOTHEHHOT'O aKTUBHOTO MJIa

VYIUIOTHEHHBIN aKTUBHBIN WJI CTAHITUU a’paliiu 8-12 85 - 87
HACEJICHHBIX ITYHKTOB

[To Tabn. 5.6. npuHUMAaeM 4eTbIpe pabOuMX U JIBa PE3EPBHBIX BaKyyM-(pUIbTPa
BOY-20-26 ¢ ¢puibTpyromeii moBepxHOCTbI0 Fy = 20 M KaKIblil.
KonudecTBo pe3epBHBIX BaKyyM-(PUIBTPOB CIEAYET TPUHUMATh:
- MPU KOJIMYECTBE PabOUunXx eauHUIL 10 Tpex — 1;
- OT YETBIPEX J0 JeCATH — 2.

Tabnuma 5.6
TexHudeckasi xapakTepucTruka 6apabaHHBIX BaKyyM-(UIBTPOB
Mapka puiibtpa
IToka3arens BOVY-5-1,75 BOVY-10-2,6 BOVY-20-2,6 BOVY-40-3,4
BexOVY-10-2,6 BexOVY-40-3,4
ITnomans 5 10 20 40
MOBEPXHOCTHU (10) (40)
¢ubTpOBaHMA,
e
Juametp 1762 2612 2612 3000
Oapabana, MM (2600) (3400)
Jaa 960 1350 2702 4400
Oapabana, MM (1300) (3800)
Yacrora 0,13-2 0,13-2 0,13-2 0,436-1,178
BpaleHus (0,1-1,45)
OapabaHa,
00/MuH
O0Bem 1300 2700 4200 3000
JKHJIKOCTH B (2700) (7000)
KOPBITE, JI
MorHocTs 1,1 2,2 3 3,4-4,1
nBurarens, KBt (1,7) (8)
labaputHbie 2680x2410x265 | 3420x3320x3415 | 4750x3230x3830 | 6660x4300x3640
pasMepbl, MM 0 (3165x4100x3052) (6300x5115x3725)
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Macca ¢unbtpa 4490 7857 14432 17820
C MMPUBOJAMH, KT (7600) (17423)
4.2. KonndecTBo Keka npH Biaxkuoctd 80 %, M /cyT,
Q. = Q, 1100-95 :594’5_100—95 1486,
100-80 100-80

4.3. KonmaectBo 06pasyromierocs GpuisTpara, M/CyT,
Q; =Q, —O, =594,5-148,6 = 4459,

OuIbTpaT HAMPABISAETCS B MIOYIJIOTHUTEIH.
4.4. PacxoJ BO3yXa BAKyyM-HAcOCa, M>/MHH,
Q.. =9-F =05-20=10,
rJie ( — yAenbHBIH pacxos Bo3ayxa; q = 0,5 M°/mut Ha 1 M° romany GpribTpa.
W3 T1abn. 5.7 mpuaumaem Bakyym-Hacoc mapku BBH-12 ¢ momaueit Qg =
= 12 M*/MuH Ha KaIblit GUIBTP.

Tabmuua 5.7
TexHnueckas XapakKTEPUCTUKA BAKYyM-HAaCOCOB U BO31YXOAYBOK
Mapxka [onaua, M°/MUH [ToTpebasieMast MOIITHOCTb,
BaKyyM- KBT
Hacoca WM | BaKyyM-HacocC | BO3AYyXOIYBKH IIPU
poszyxonyskn | PBASYYME | WSOMIOWIOM. | paxyyw- | nosayxozykn
narneranus 50 klla Hacoca
BBH-1,5 1,5 1,5 3,4 3,3
BBH-3 3,0 3,3 5,5 53
BBH-6 6,0 6,0 13,0 13,4
BBH-12 12,0 10,4 18,0 21,0
BBH-25 25,0 25,0 58,0 63,0
BBH-50 50,0 53,0 100,0 120,0

4.5. PacxoJ C)aToro BO3IyXa Ha OTAYBKY KeKa, M /MHH,
Q. =9"F =01-20=2,
rJie (| - yAembHBI PacX0J] CKATOr0 BO3AyXa Ha OTAYBKY Keka, (' = 0,1 mM>/muH Ha 1M°.

W3 Tabn. 5.7 npuHAMaeM BO3IyXoayBkH Mapku BBH-3 ¢ momaueii 3,3 mM°/mun
Ha KOKbIH QUIBTP.

5. CxkinagupoBaHue 00€3BOKEHHOI0 0CAIKA.

s ckiagupoBaHusi 00€3BOKEHHOTO OCaJIKa IMpeaycMaTpUBaeTCsl OTKpBITas
TJIOIIA/IKA, KOTOpasi pacCUMTHIBAeTCS Ha 3-4-MeCcS4YHOE XpaHEHHE KeKa IMPHU BBICOTE
ciost ocanka 1,5-3 m. [Inomane miomaaky onpeaesieTcs mo hopmyiie, M2,

Fo Q.-35-30 _ 148,6-3,5-30 _ 78015,
h
riae h — BeIcoTa ciost keka Ha miomazake, h =2 m. [Ipuaunmaem B x L =80 x 100 m.

6. Pacuer aBapuiilHbIX WJIOBBIX ILIOIIATO0K.

[Ipn mexanmvyeckoM 00€3BOKMBAHUU OCAJKa HEOOXOAMMO TpeaycMaTPHUBATh
aBapuiiHble WioBbIe Tiomanku [1] Ha 20 % rogoBoro KoJaM4ecTBa Ocajaka.
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TTone3Hast IUIOMAb MIOBBIX [UIOMAIOK, M,
F - Quix T _ 900,7-365-20
K-n 1,2-1,05-100
r1e Qmix — PACX0 COPOKEHHOTO 0CaIKa, M /CYT;
K — narpy3ka ocajka Ha WIOBBIE ILUTONIAJKH, MY/ (M* rox), K=1,2 M (M* ron);
N — kIuMaTudeckut koadduruent, n = 1,05.
JlanbHENINIM pacyeT aHaJIOTUYEeH npumepy S.1.

=52183,

5.2.2. ®uabTp-npeccol

Jlnst 00e3BOKMBAaHMS OCaJKa HAa OYHMCTHBIX CTAaHUUSAX NPUMEHSIIOT (UIIBTP-
npeccel THna GIIAKM. Cxema ycranoBku ¢puibtp-nipecca tuna @IIAKM nokaszana
Ha puc. 5.4.

S AT o Cwarsid
r ~ 5 l 26’339’1
S TN
3
S §
< —H
- dEHP
! L (L
: 1 [O
{ Q L
| i ]
f ) 24
% Il -J
[L 2 _-Z/ ol 4| 5
{ f : : !

Puc. 5.4. Cxema ycmanosku gpunemp-npecca muna OIIAKM:.

1 — pesepByap i ocaaka, 2 — Hacoc i1 TOJAaYd OcCalka; 3 — pe3epByap
IUIE CMEIICHUS Ocallka C pearcHTamu;, 4 — HacoC JUIs TMOJa4d OcajJka Ha (UIbTD;
5 — BojioHacocHast cTaHIus; 6 — PUIBTP-TIpecc; 7 — mojjada CKaToro BO3ayxa

Ounetpel  THHA DITAKM  BbIMyCcKalOTCS € IUIOMIAABIO  MOBEPXHOCTHU
duasrpoBarms F =2,5...50 M°. [IpemycMoTper Bbimyck GuibTpoB Mapok GITAB-100
1 GITAB-300 ¢ [I0maAbI0 TOBEPXHOCTH (BHIBTPOBAHHS cooTBeTcTBeHHO 100 1 300 M.
Texuuueckas xapakrepuctuka GpunbTpoB ®IIAKM u OIIAB nana B 1a61.5.8.
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XapakTepuctuka QuiIbTp-IpeccoB

Tabmura 5.8

Mapka ¢puibTp-mipecca
TloKa3aTeE OITAKM | ®ITAKM | OITAKM- | OITAKM- | ®IIAKM | OIIAB | OIIAB-
-OITAB- -5y 10y 25V -50Y -100 300
2,5Y
ITnomans 2,5 5 10 25 50 100 300
TIOBEPXHOCTH
bUIBTPOBAHUA,
e
Hanop, m 120 120 120 120 120 100 80
Yucio 6 6 12 16 20 55 111
GUIBTPYIOIINX
TUTUT, IT.
Hlupuna 700-750 | 845-920 | 845-920 1100- 1450 1600 1600
GuIBTpyIOIIeH 1200
TKaHU, MM

IMpumep 5.5. Paccuntath cucteMy 00€3BOKMBAHUS Ha PHIIBTP-TIPpECcax OCajKa,
COpOKEHHOT0 B METaHTEeHKaX, KojaudecTBoM 900,7 MS/CyT.
1. Pacxoxa x70pHOTO kele3a Mo YUCTOMY MPOYKTY Mpu J103€ 7 % MacChl CyXoro
BEIIleCTBA OCajJKa, T/CYT,
o ~900,7-(100-P,,)-7-p 900,7-(100-96,8)-7-1
ek 100-100 - -

2,0
100-100 ’

YTO 110 TOBAPHOMY IPOJYKTY COCTABIISIET

2
Q' kect, = £ =3,33 1/cyr.

2. Pacxon wu3BecTM NO 4YHUCTOMY MPOAYKTY mnpu mo3ze 15 % maccel cyxoro

BEIIIECTBA OCaJKa, T/CYT,
900,7-(100-96,8)-15-1

= - 4,32
Qezo 100-100
WJIM 110 TOBAPHOMY MPOJIYKTY, T/CYT,
4,32
QTCaO = 0,—7 = 6,2 .

3. HeoGxoanmas paGouast miomiaas GriIsTp-peccos, M,

_ Qui -(100-P

mix

100-g-T

)-1000  900,7- (100 -96,8) -1000 80
100-15-24 ’
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e ( — MPOIYCKHAs CIIOCOGHOCTD GUIBTP-TIpeccoB (Tad.5.9), q = 15 kr/( M*u);
T — IpoAOKUTETBHOCTH pabOThI PHIIBTP-TIPECCOB 3a CYTKU, T = 24 u.

TaoOmnuma 5.9

[Tpon3BOAUTEIIBHOCTD (DUIIBTP-IIPECCOB B 3aBUCUMOCTH OT XapaKTCPUCTUKH
o0pabaTbIBaeMOro ocajaka

Xapakrepuctuka oopadbarsiBaemoro ocaaka | [IpousBonutenbHOCTh | BraxHocTh

¢unbTp-npecca, KeKa, %
2
Kr/( M™-4)
COpoKeHHBI ~ 0CaJOK W3  TEPBUYHBIX 12-17 60-65
OTCTOMHUKOB
COporkeHHas B Me30()UIIbHBIX YCIOBHIX CMEChH
ocaJika M3 TMEpPBUYHBIX OTCTOMHHUKOB U 10-16 62-68

aKTUBHOTO WJa, a3pOOHO-CTaOMIM3UPOBAHHBIN
AKTUBHBIN W

COpoxeHHass B TEpMO(DHMIBHBIX YCIOBUSIX 7-13 62-70
CMECh OCaJIKa M3 MEPBUYHBIX OTCTOMHHKOB U
aKTHBHOTO WJIa

ChIpoil 0CcaIOK U3 MEPBUYHBIX OTCTOMHUKOB 12-16 55-60
CMech  ChIpOro oOcajJka U3 TEPBUYHBIX 5-12 62-75
OTCOMHHKOB M YIUIOTHECHHOT'O aKTHBHOTO HJIa

VIUIOTHEHHBI  aKTUBHBIA  WJ  CTaHIHH 2-7 80-83

aopann HAaCCJICHHBIX ITYHKTOB

[IpyHUMaeM K yCTaHOBKE JIBa pabOUYMX U OJUH PE3EPBHBIN PUIBTP-TIPECC MAPKU
®IAKM-50V ¢ mromaasio GpHIbTPYOIIel TOBEPXHOCTH 50 M” KayIbIii.
4. KomaecTBo 06pasyoLIerocs KeKa Ipy BIAKHOCTH 65 %, M/cyT,

((100-P,) _900,7-(100-96,8)
100—P, 100 - 65

Qc = Qmix = 82’3 '

5. KonndectBo (umbTpaTa, MY/CyT,

Q, =Q,, —Q, =900,7-82,3=818,4

(DI/IJ'II)TpaT HarpaBJIEICTCA BO BHYTPUIIIOITAIOYHYO CCTh KaHAJIM3alluH.
6. HHOH.[&I[L IUIOIIAAKHW JJIA CKIIAIWUPOBAHMA KCKa, M2,

QT 823-40-30

-

F

— 4938,

rae T — nepuon HakoruieHust, 7 = 4,0 mec.;
h — BeIcOTa 3arpy3ku, h =2 m.
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7. Pacyer pe3epBHBIX WIJIOBBIX IUIOMIAJ0OK AaHAJOTHYECH BapUaHTy pacuera
BakyyM-(puiabTpoB (1m.5.2.1).

5.2.3. HenTpudyru

JIns  OYUCTKM TOPOACKHMX CTOYHBIX BOJ PEKOMEHAYETCS MPUMEHSTH
HEMPEPBIBHO JEHCTBYIOIINE OCAJAUTEIbHBbIC LEHTPU(PYTH CO IITHEKOBON BBITPY3KOM
00e3BoxkeHHOro ocajaka tumna OI'lLl Ha o4nMCTHON CTAaHUMU - MPOU3BOAUTEIBHOCTHIO

no 100 TrIcC. M3/cyT. OcHOBHBIE TEXHHUYECKHE HaHHbIE IIEHTPUYT MNPHUBEICHHI B
T1a0651.5.10.

Taomuma 5.10
TexHuyeckas XxapakTepucTUKa HeHTPUGyT

Tun nentudyru

Hoxazarens OT'I1I-35K-6 Ol'II-50K-4 | OILI-631K-2
PacuerHas 4-6 9-14 25-35
MIPOU3BOJIUTEIIBHOCTh  T10
HMCXOJIHBIM OCaJIKaM, Mg
HuameTtp poTopa, MM 350 500 630
JlnvHa potopa, MM 630 900 2370
["aGaputsl, MM 2380x1585x1030 | 2710x1990x1526 | 4530x2780x1430
Macca, T 1,2 1,8 12
MoOIIHOCTE 22 28; 32 100
AJIEKTPOJABUTATEIS, KBT

Cxema 00€3BOKMBaHUS OCa/IKa IIEHTPU(PYTUPOBAHUEM TTOKA3aHA HA puUC.S.5.
Ipumep 5.6. Paccumrath nentpudyru, padorarpmme mo cxeme 5.5, mpu

CIEAYIONX TAHHBIX:
- CYTOYHBIU

pacxon

CBIPOTO

BIIAXXHOCTU 95 % Quug = 197 M

- CyTOUYHas Macca 0cajKa mo cyxomy BemecTBY Qmuag = 9,85 T;
pacxoJ  yIUIOTHEHHOTO

- CYTOYHBIA

BIaxxHocTu 97,2 % Q;=703,7 M
- CyTOYHas Macca U30BITOYHOTO WJjia Mo cyxoMy BemiecTBy Qg = 19,7 T;
- 3(deKkTUBHOCTD 3aZiep’KaHus CyXOro BEIIecTBa NpH LEHTPUPYrupoBaHUU
a’pOOHO-CTA0MIU3UPOBAHHON CMECH CHIPOT0 OCaJKa U aKTUBHOTO mia D = 35 %.
- BIaXXHOCTh Keka 70 %.
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Puc. 5.5. Cxema obe3zsooicusanus ocaoka yeHmpugy2uposaruem.

1 — crouHas BoAbI; 2 — pemieTka; 3 — MECKOJOBKa; 4 — MEpPBUYHBIA OTCTOWHUK;
S — a’pOTEHK; 6 — BTOPUYHBIM OTCTOMHUK; 7 — METAHTEHK; 8 — pelieTKa-apoOnIiKa;
9 — mentpudyra; 10 — repmoobpadotka; 11 — wnoymnoraurens; 12 — nupKyIupyro-
Ui akTUBHBIA Wi; 13 — WM30BITOYHBIN akTUBHBIN Wi; 14 — dyrat; 15 — ocagok u3
IIEPBUYHBIX OTCTOMHUKOB; 16 — KEeK

Jlnst 00e3BOKMBaHUS OCaJKa MNpPUHUMAaeM JIBeé paboyux UEHTpUyTu TUla
OT'II-631K-2 (cM. Tabu. 5.10) HpOmycKHOi CocOGHOCTBIO § = 28 M /d.

1. IlpomomxutenbHOCT, PabOThl HEHTPUDYTH TpU OOE3BOKUBAHUM CMECH
CBIPOTO OCaJIKa M aKTUBHOTO WA, 4,

T = Qmud +Qi| _ 197 + 703,7

n-q 2-28
2. Macca cyxoro BellecTBa 0CaJKa, U3BJIEUYEHHOIO B KEK 33 CYTKH, T,
_ Qo +Qu) _ (985+19.7)-35

=161,

c = 10,34 .
100 100
3. O06Bem Kkeka 3a CyTKu nipu BiiaxHocTH P = 70 %, M,
M, .q-100  10,34-100 3133

We=100-P). p  (100-70)11
4. KonmaectBo 06pasyromerocs (yrara, M°/cyT,
Q; =Q,q +Q, —W, =197 +703,7 -31,33 =869,37 .
5. Macca cyxoro BemiecTBa, OCTaBILerocs B ¢yyrare 3a CyTKH, T,
M, =Q, +Q,,ea — M, =19,7+9,85-10,34 =19,21,
6. KoHnentparus cyxoro Bemiectsa B pyrare, /7,
M 1921.10°
Q, 869,37-10°
dyrar HampaBiIgeTCs B IepBUYHBbICE OTCTOMHHMKUA (puc 5.5). Ilpu »3TOM

HEOOXOIMMO YUUTHIBaTh YBEIHMUCHUE HArPY3KU HA OTCTOMHUKH Ha 25-35 %.
Cormaco 1m.9.2.14.32 [1] 3a KOJIMYECTBO PE3CPBHBIX TNPUHUMAEM OJIHY

neHTpudyry.

C, =
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Jlns noBeimeHus: 3¢GGEKTUBHOCTH 3a7epkaHus cyxoro BemiecTBa a0 90-95 %
clieyeT NPUMEHATHh (IOKyIssHTH.. Ho mpu 3TOM NpOU3BOIUTENBHOCTh LEHTPUPYT
HEOOXOMMO IPUHUMATH B JIBa pa3a MEHBLIE.

[IpousBoguM mepepacdyeT LEHTPUPYr Ha BBHIIICTIPUBEACHHBIE HCXOIHbBIE
JaHHbBIE ¢ TpUMeHeHneM (okyinsnTa. Toraa nas 00e3BOKUBaHUS OCa/iKa IPUHUMAEM
Nes=4, deTbipe nentpudyrn tuma OIMI-6311K-2 mpomyckHoii crmocobHocThO ' =
= 14 /4 u 2 peseprubix [1, 1. 9.2.14.32]

1'. TpomomkurensHOCT paGoThl, U, HEHTPUGYT HPH OOE3BOKUBAHHE CMECH
CBIPOTO OCAKA M AKTHBHOTO MIa Qpix= Qmua + Qi= 197 + 703,7 = 900,7 M° cocrasut
T = i o= 9007 =16,1.

n.; -q 4-14
2'. Macca cyXoro BelecTBa 0cajiKa, H3BICUCHHOTO B KeK 3a CYTKH, T
M = (Pnuas +Qi4)- 0" _ (985+19,7)-90

¢ 100 100
3!, O6bem keka 3a cyTku nipu Biiaxxaoct P = 70 %, M

i M'mg-100  26,6-100
° (00-P)-p (100-70)-1.1
4'. KonmaectBo 06pasyromierocs (yrara, M°/cyT,

Qr 1= Quug + Q;- W1 =197 + 703,7 - 80,6 = 820,1.

=26,6.

5'. Macca cyxoro BelecTsa B (yrare, 1/
M, =Q,+Q_ . —M,=19,7+985-26,6=29.
6'. KoHIIeHTpamust Cyxoro BeliecTsa B (yrarte, /1,

6
c - M _ 29-10 354

Q;, 8201-10
Kak BugHO U3 pacueroB, NpUMEHEHHE (QIIOKYJISHTOB MPUBOJUT C OJIHOU
CTOPOHBI K YBEJIMUCHUIO KOJIMUECTBA IIEHTPU(DYT B 2 pa3a, HO IPU ITOM KOHILICHTPALIUS
cyxoro BemiecTBa B (yrate cHuxaercs ¢ 22,1 no 3,54 r/n. Beibop TOro wim UHOTO
BapuaHTa  TNPUMEHEHUS  UEHTpUPYr  JODKEH  MOTHUBHUPOBATHCA  TEXHHUKO-

AKOHOMHMYECKHUMH MOKA3aTEISIMHU.
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I'maBa 6. OBE33APA’KUBAHUE U OBE3BPEKUBAHUE OCAJIKOB

[TpakTruecku Bce Bo3OyauTenn O6ose3Hel yenoBeka( OakTepuu, BUPYCHI U Alla
reJIbMUHTOB) MOTYT TONajaTh B CTOYHBIE BOJBI M, CIIEIOBATEIIBHO, HAXOIUTHCS B
ocaake. OO0e33apaxkuBaHue ¢ 00€3BpEkKMBAHUE OcCajKa (JereJIbMEHTU3AIus)
BO3MOXKHBI MPU TEPMHUYECKONH 00paboTKe, oOecredyrBaroIieii MporpeB BCE MacChl
ocaaka g0 temmeparypsl He MeHee 60°C. OOpaboTka ocajaka mpu 0oJiee BBICOKOM
TeMIIEpaType IMO3BOJIIET YHHUUYTOXUTh B HEM HE TOJbKO fAillla TEIbMUHTOB U
MAaTOT€HHbIE MHUKPOOPraHWU3MbI, HO © BuUpychl. Jlms o6e33apaxxuBaHus W
00e3BpeXKMBaHUSI OCaJIka MOTYT NMPUMEHATHCS TepMUYECKHE (IIpOrpeBaHuUE, CYIIKA,
C)KUTaHHUE), OMOTEPMUYECKHE, XMMHYECKHME W OHUOJOTMYECKHE METONbI, a TaKXe
pasznuyHbie pU3NUEcKre BO3JACHCTBUA (paaualius, u3iiydenue u T.1.). Llenecoobpasuee
1 SKOHOMHYECKH A(PEKTHBHEE OCYIIECTBIATh 00€33apakMBaHUE OCAJKOB TOCIE UX
00€3BOKHMBaHUS.

6.1. /lereibMeHTH3aUsI 00€3BOKEHHBIX 0CAJKOB

JImst  ocyIiecTBIEHHs TIpoliecca JCTeIbMEHTH3AIMM B MPOU3BOJACTBEHHBIX
YCIIOBUSIX TIpEJIOKEHa YCTaHOBKAa, CXeMa KOTOpOW TpejacTaBieHa Ha puc. 6.1.
Kamepsl perenpMeHTH3AIMM MpeTHA3HAYCHBI U1 00€33apaKMBaHUS MEXaHWYECKU
00€3BOKCHHBIX OCAQJKOB HA OYHCTHBIX CTaHIHUAX MPOU3BOIUTEIHHOCTHIO IO
20-30 Thic. M°/CyT CTOUYHBIX BOA. OCAIOK, MPOMICAIINI AereTbMEHTH3AIMIO, MOXKET
YTHJIM3UPOBATHCS B KaU€CTBE YAOOPEHHUSI.

KonudecTBo kamep JereabMEHTU3AIMH BEIOMPAETCS UCXOI U3 TEXHUUECKOU
xapaktepucthku kamepsl Tina KJI'M [9].

Puc. 6.1. Cxema ycmanosku no decenvmenmuszayuu 0CaoKkoas.
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1 — npueMHbI OyHKEp; 2 — MOABUKHBIE CTEHKU OyHKEpa; 3 — peryJIupoBOYHbIEC BaJbl;
4,1 — TpaHcniopTep; S5 — ra30BbI€ FOPENKU; 6 — BHITSXKHON 30HT

Tabmura 6.1

TexHnueckas XxapakTEPUCTHKA TUIIOBOM KaMepsbl Jierenbmentu3ainu KJI'M
TIpOM3BOAUTETBHOCTH 10 06E3BOKEHHOMY OCAIKY, M /4 04-0,6
TommuHa citos ocagka, MM 20— 25
CkopocTh JBWKEHHUS JIGHTBI METAJLTIMYECKOro TpaHcmhoprepa, | 0,7
M/MHH
JInvuHa JIEHThI, MM 4500
upuna 1€HTH, MM 1200
JlaBneHue ra3a B Ce€TH, MM BOJI. CT. 70 - 250
Pacxon raza Ha 0JIHy rOpeKy, Mg 0,56 - 1,06
Yucno ropenok ['K-274-1 24
Buna TonnmuBa [Ipuponusblii ra3
BricoTa ycTaHOBKM TOPENIOK HaJl CJI0EM 0CaaKa, MM 100 - 200

IIpumep 6.1. IlomoOpath kaMepbl JerelbMEHTH3aUUM IS 00E3BOKEHHOTO
ocanka B neHTpudyrax. Pacxom keka 3a cytku Q = 33,5 M, [Tponu3BOIUTENBLHOCTD
KaMephbl JereJIbMEHTHU3aMH 110 ocaaky (; = 0,5 M/,

1. HacoBasi mpOX3BOIUTENBHOCTD MO KEKY, M3/q,

Q335

<2714,
=377
2. Yucio KaMep AereJIibMCHTU3alluu
_9_14 4
g 05

Hns  gerenbMeHTH3alMM  OOE3BOKEHHOTO  OcajJka B LEHTpudyrax
yCTaHaBJIUBAKOTCA TpHU Kamepsl Tuma K/I'M.

6.2. Tepmuyeckas cynmika 0cagKkoB

Tepmudeckasi cyiika mpeqHa3HaueHa njs  o0e33apakMBaHUS W CHUKCHUS
Macchl 1 00beMa OCaJKOB CTOYHBIX BOJ, MPEABAPUTEIILHO 00€3BOKEHHBIX B BaKyyM-
¢dbunprpax, duibTp-ipeccax uiauM uLeHTpudyrax. Ee mnpumeHeHue obOecreynBaeT
BO3MOXKHOCTH () (DEKTHBHOTO yJaIeHHUSI OCAIKOB C TEPPUTOPUN OYUCTHBIX CTAHIMHA U
nanbHenen ux yrmwm3anun. OcaloKk IMocie TEPMUYECKOW CYIIKH TPEICTaBisIeT
co00if He3arHUBaIOIINI, CBOOOTHBIN OT TEIBMUHTOB M MATOT€HHBIX MUKPOOPTaHU3MOB
ChIMy4nii MaTepuan BiaxHocThio 30-40 %.
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B oredyecTBeHHOI MpaKkTUKE sl TEPMUUECKOU CYHIKM 00€3BOKEHHBIX OCAIKOB
NpUMEHSI0TCS OapabaHHbIe CYIIUIKH AuameTpoM 1-3,5 M u nuHoi 4-27 M, CyIIMIKH
CO BCTPEUHBIMU CTPYSIMU, CYIIUIIKH C TICEBJIO0KUKEHHBIM CJIOEM U BaKyyM-CYIIHIIKH.
[TocnenHue pekoMeHIYyIOTCS i 00pabOTKU OCaJAKOB, 0Opa3ylOUIUXCsl Ha CTaHIIUSAX
OMOJIOTUYECKOW OYHUCTKM CTOYHBIX BOJ C TPOIMYCKHON CHOCOOHOCThIO Q 10
50 Teic.M/cyT [9]. JInsl TEPMHHUECKOH CYIIKH OCaIKOB TOPOJACKHX CTOYHBIX BOJ Ha
CTaHIUSAX TPOITYCKHON crocoOHOCThI0 Oomee 30 TBIC.MS/CYT WCMOJIB3YIOT CYLIWIKA
co BctpeunbiMu cTpysimu (CBC) mporyckHOM COCOOHOCTBIO MO HCTapsieMOl Biare
Qi =3,5-5u 10 1/4 [8].

Ta0muna 6.2
Texunueckas xapaktepuctuka CBC-3,5/5

[IpomyckHast cHocOOHOCTb, KI/U:

10 a0COJIFOTHO CYXOMY BEIIECTBY 1250-1900

10 HUCTIapsieMOM BiIare 3500-5000
TeMmeparypa cymuibHOTo arerra, °C:

HavajbHas 600-800

KOHEYHas 100-150
JaBnenne Bo3ayxa nepen coriom, Mlla 0,01-0,03

HanpsokeHne 00beMa CyITHIKHA 110 uenapsieMoii Biare, 15 kr/( M” 1) | 600-1200

VY nenpHbIN pacxon Ha 1 Kr ucrnapsieMon Biaru:

temta, MJx 3,4-3,8
YCJIOBHOTO TOIJIMBA, KT 0,114-0,228
CyXOro BO31lyXa, KI 4-6
ANEKTPO’HEpPruu, KBT u 0,05-0,08

BiaxxHOCTE 0cankoB, %o:
JI0 CYIIKA 60-85
MOCJIE CYIIKU 20-50

["aGapuThl, M:

JUIAHA 18
IMpUHA 7,8
BBICOTA 11,3

IIpumep 6.2. IlomoOpaTh CyHIMIKA €O BCTPEYHBIMU CTPySIMH IS
00e3BOKEHHOr0 OCajKa Ha BakyyM-puiabTpax. Pacxon keka Q. = 148,6 m°/cyT.
1. Tpebyemas mpomyckHasi CHIOCOOHOCTh IO CyXOMY BEIIECTBY, KI/4,
Q - Q. -(100-P,)-p 148,6-(100-80)-1000
" 100-T 100- 24
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T =244, p=1000 kr/™’,
2. [IpomyckHast cCmOCOOHOCTH UCTIAPSIEMOM BJIarH, KI/d,

Q=Q.-Q,= —148’241000 —1238 = 4953,

I[To Tabu. 6.2 kK ycTaHOBKE IIpexycMaTpuBaeTcs ogHa cymmika CBC-3,5/5.
6.3. C:kuranme ocaakoB

Cxuranme — TMpoOIECC OKHUCICHHUS OPraHMYecKOW YacTH OCaJKOB IpHU
MOBBIIICHHON TeMIepaType A0 HETOKCHUYHBIX Ta30B (JIBYOKHUCH YIJIepoja, a3oT,
BOJSIHBIE Taphl) W BbIJCIICHUWS MHHEpPAJbHOM 4YacTW B BUJIE paciliiaBa WA CyXOro
noportka (305b1). Ocagku TOPOJCKUX CTOYHBIX BOJ IIEJIECO00PA3HO CIKUTATH MOCIE X
MEXaHMUYECKOTO 00€3BOKMBAaHUS JTUOO0 TEPMHUYECKON CYIIKHU B T€X ClIydasix, KOrja OHU
HE MOTYT OBITh YTUJIU3UPOBAHBI B CEIILCKOM XO3MMCTBE B Kau€CTBE OPTraHUYECKOTO
ynoopenus [10]. Cxxuranue HanbOosee MOTHO YAOBJIETBOPSIET TPEOOBAHUSAM 3aIUTHI
OKpy»Karolen cpeanl, ockoiabKy B 80-100 pa3 cokpaiaer 00beM ocaika U MpU 3TOM
JIOCTUTAETCs ero nojiHoe obe3zapaxkuanue [11].

B HacTosiiiee Bpemst 11 CKUTAHUSI OCAJIKOB PAaCpOCTPaHEHUE MOTYUYUIIU TIeYU
kursiiiero ciosi (KC), MmHOromnooBeie U Bpamaromuecs 0apabanHbie rneuu. bonbimme
rabapuThl, BBICOKAas  CTPOUTENbHAST CTOMMOCTb, CJOXKHOCTh  JKCILUTyaTaluu
OTrpaHUYMBAIOT 00JACTh MPUMEHEHHS MHOTOMOJOBBIX M BpAIAIOIMIUXCS OapabaHHBIX
neyeit (tadm. 6.3).

[Teun ¢ xuMmAIUM CI0€M OOECIIEUMBAIOT BBICOKYIO 3((PEKTHBHOCTH IpoIriecca,
OTJINYAIOTCA KOMIAKTHOCTBIO, MPOCTOTOM SKCIUTyaTalldd M BO3MOXHOCTBIO IOJIHOM
aBTOMaTH3alMK nporecca (puc.6.2).
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Puc. 6.2. Cxema ycmarnosku 015 cocueanusi 0Caokos 8 Kunsuem coe:.
1 — meybp ¢ KUMSAIMIMM CJ0oeM; 2 — TelIo0OMEHHUK; 3 — MOKpBIM CKpyOOep;
4 — TUAPOLIMKIIOH; 5 — BEHTHJISATOP; 6 — ITHEKOBBIN MHUTATENb; 7 — IIyCKOBas POpCyHKa
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Tabnuna 6.3
Texunueckas xapakrepuctuka neued KC

Temnepatypa Bo3ayxa u ra3os, °C:

Ha BXOJIE B [I€Yh 600-700
B KHIISIIEM CJIOE 650-750
B TOIIOYHOI KaMepe HaJl KUIIAIIUM CIIOEM 900-1000

Harpyska 1o ucrapsiemoii Biare Ha 1 M° 06beMa meun, kr/g | 60-100
VHOC 30J1BI C OTXOASAIIMMH ra3amMu, % 80-100

PabGouast ckopocTh BO3myXa, OTHECEHHas K rwiomanu | 1,2-2
peleTku, m/c:

VY nenpHbIE pacxo bl HA | KT ucnapsieMou BIIaru: 4-4.6
teria, MJIx 0,04-0,05
AIEKTPOdHEpTrun, KBT/4

[Mpumep 6.3. TlogoOpaTh TmMeYM KHUIAIIETO CJIOA IS MEXaHHUYECKHU
00e3B0OXKEHHOr0 OcaKa Ha QUIbTP-TIpeccax. Pacxox keka coctaisieT Q. = 8,23 M/cyT.
1. KonmnuecTBO aOCOIIOTHO CYyXOTO BEIIECTBA
Q, = Q. (100-R) p = 8.23-(100-65)-1 =2,88m/cym.=120,0ke/u.
100 100
2. KonuecTBo Bilary, MoJijiekaiieii ucrnapeHuo
Q =Q.—Q, =823-288=535m/cym.=2229 ke/u.

3. TpeGyeMslii 06bEM edH, M,

Q 2229
q 80

3Ha4YeHue (| npuHuMaeM 1o tadi. 6.3; q = 80 kr/y.
K ycraHoBKe MpuUHHUMAaeM TPHU TICUM KHIIAIIETO CJIOS C pabodyuM O00BEMOM HeE

MeHee 3 M.

3,
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I'naa 7. PACYUET COOPYKEHUI BUOJIOTMYECKOM OYUCTKH

buosiornueckne METOIBl OYHMCTKM CTOYHBIX BOJ  OCHOBBIBAIOTCS  Ha
€CTECTBEHHBIX MPOLIECCAX PA3BUTUS MUKPOOPTAHU3MOB, B TOM YHUCJIE:

- TOTpeOJIATh B KayeCTBE IUTAaHUS OPraHUYECKHUE COCIUHECHHS B BHJIC
MCTOYHMKA YHEPTUU JIJI1 COOCTBEHHOTO (DYHKIIMOHUPOBAHMUS;

- pa3MHOXAaThCs TaK OBICTPO, 4YTO dYepe3 Kaxaple 30 MUHYT HX YHUCIO
YABAWBACTCSA, HO MPU OTOM PA3MHOKEHUE IMPOTEKACT B paMKax M[PUPOIHOIO
JKOJIOTUYECKOI'O0 PABHOBECHS,

- 00pa30BbIBATH KOJIOHUU U CKOIUJICHHUS, KOTOPBIE JIETKO OTIECISIOTCS OT BOJBI
MOCJIE UCTIOJIb30BAHUS B KAUECTBE MTUTAHUS 3arPS3HEHUN 3TON BO/IBI.

Takum oOpa3oMm, mnpu OUOJOTUYECKOM OYUCTKE 3HAYUTENIbHAS 4YacTh
3arpsA3HEHUM, COAEp)KAIMXCS B CTOYHBIX  BoAax, TpaHCHOpMUpYETCS B
OMOJIOTUYECKYI0O MacCcy — aKkTUBHbIM M. C TEYEeHHWEM BPEMEHU COIEp)KaHUE
OPraHUYECKUX BEIIECTB B OYHMINAEMON BOJI€ JIOCTUTA€T HUXKE HEKOTOPOIO YPOBHS,
MOCJIE KOTOPOTO KU3HEIEATETLHOCTh MUKPOOPTaHU3MOB MPOAOHKACTCS, HO y)Ke TH00
3a CUET HAKOIUJICHHBIX MUTATEJIbHBIX BEIIECTB, JINOO 32 CUET UX COOCTBEHHOW MACCHI.
Takas mukpoOuangbHasi Macca IOCJIE€ BBEJICHUS B KOHTAKT C MUTATEIBHOU Cpeion
BOCCTAHABJIMBAET CBOK NPEXKHIOK AKTUBHOCTH, HO CO 3HAYUTEIIBHOM 3aJIEPKKOM 110
CpPaBHEHUIO ¢ OMOMACCOM, HE JOCTUTIIEH KPUTHUECKOTO YPOBHSI.

buonornueckass O4NCTKa MOXET MPOUCXOAUTH KAaK B €CTECTBEHHBIX YCIIOBUSIX,
TaK U B UCKYCCTBEHHBIX YCIOBUSIX. COOpYKEHUS, B KOTOPBIX MPOTEKAET €CTBEHHBIM
mporecc OMOJIOrMYECKON OYUCTKHU, MPEACTABICHBI MOJSIMH MOJA3EMHON (UIbTpaInu,
3€MEJIbHBIMU MOJIAMU OpoleHud. [[puMeHenre 3TuX COOpyKEHUIM XOTSI U UMEET MECTO
B MPAKTHUKE, HO BCE Yalle OTPAHMYMBAECTCA KaK CAHUTAPHO-3MUIAEMHOJIOTHYECCKUMU
TpeOOBaHUSIMU, TaK U MOBBIMIAIOIIEH CTOUMOCTBIO 3eMENbHBIX ToIaAei. [loaTomy Ha
apeHy BCe€ 4Yallle CTaJId BBICTYNATh COOPYKCHHUS OHOJOTMYECKOM OYUCTKH B
HMCKYCCTBEHHBIX YCIOBUSIX. K HUM OTHOCSTCS adPOTEHKH PA3IUYHBIX MOAUPUKAIIUNA U
OMOPUIIBTPBI ¢ PA3TUIHON 3aTPy3KOH.

7.1. A3poTeHKH-BbITECHUTEIH 0€3 pereHepanuu

APpOTEHKH, B KOTOPBIX OdYHIIaeMas CTOYHas BOJa C COJEpKAHUEM
OpraHUYecKux BemecTB, oneHnBaemMbix BIIK ., T.e. Ley < 150 mr/m, coBmecTHO C
AKTUBHBIM HJIOM IIOCTYMAaeT B OJWH TOPEIl COOPYKEHHs, a 3aTeM MOCTyNaTelIbHO
BBITECHSIETCS. BHOBb MOCTYMAIOMIMMH  TOPUUSIMH, HA3bIBAIOTCS  ad3pPOTEHKaMU-
BBITECHUTEJISIMU O0e3 pereHepaiuu (puc. 7.1).

91



10

fee e et s e
™
A

——t -

Puc. 7.1. Cxema a’poTeHKa-BbITECHUTENS O€3 pereHeparuu:

1 — cTouHas Bojia MoCie MEPBUYHBIX OTCTOWHUKOB; 2 — a3pOTEHK; 3 — UJIOBAsi CMECH
U3 a3POTEHKOB; 4 — BTOPUYHBIN OTCTOMHUK; D — OYMIICHHAs BOJa; 6 — MIoBas KaMmepa;
7, 8 — IMPKYIAIMOHHBIA W N30BITOUHBIN aKTUBHBIA MJI COOTBETCTBEHHO; 9 — BO3IyX
U3 BO3AyXoayBok; 10 — aspannonHas cucrema

Pacdyer cBoauTCs K ONpPEACICHHIO HEOOXOJAMMOTO BpPEMEHH OKHCIICHHMS,
TpedyemMoro o0beMa a’pOTEHKOB, YHCJa CEKIUHM, BbIOOpA THUIIOBBIX a’3pOTEHKOB M
BBIYMCJICHUIO HEOOXOJIMMOTO KOJIMYECTBA BO3yXa JUIS MOJAYd B adpOTCHK, a TAKkKe
OA00PY THUIOBBIX BO3IyXOIyBOK.

Ipumep 7.1. [IpousBectu pacuer OMOJOTHUUECKON OYMCTKH B a3pOTEHKaX IPH
CJEIYIONMIMX UCXOAHBIX TAHHBIX:

- pacxoj1 CTOYHbBIX BOJ — 60 TBIC.MB/CYT;

- konuentpanus BIIK ., (Len) B icxomHO# Boge — 140 mr/m;

- TeMIeparypa cTouHou Bofsl — 14 °C;

- konuentpanus BIIK ., (Lex) B ouniiieHHOM Boge — 15 mr/i.

1. Ilepuon aspanum tyy, 4,

tato = 1+ gDai (CO + KO)(Lmix - Lex)+ KiCO In Len Kp,
pmaxCOai (1_8) Lex

rae @ - KodpPuuueHT MHruOMpoBaHUS MPOAYKTAMH pacliaja akTUBHOIO WA, JIT,
MpUHUMAaEMbIi o Tads 7.1.

Jlst ropoackux ctounbix Bog ¢ = 0,07;

aj — /103a uia, /11, onpenesnseMasl TEXHUKO-2KOHOMHUYECKUM PacyeToM C y4eTOM
pabOoThl BTOPUYHBIX OTCTOMHMKOB, 8; = 1,4;

Pmax — MaKCUMaJIbHasi CKOPOCTb OKUCIEHUs, MT/(T-4), IpuHUMaemas o taoin. 7.1,

Pmax = 85;
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Co — KOHIIEHTpAIMs PacTBOPEHHOTO KHUCJIOPOJa, MI/J; B MEPBOM MPUOIMKEHUN
Cy TonycKaeTcsi MpUHUMATh 2 MI/J;

S — 30JbHOCTH WJIA, IpUHUMaeMas o tadia. 7.1, S = 0,3;

Ko — KOHCTaHTa, XapakTepu3yrollas BIusHue kuciopoaa, Mr O,/1 ,Kq = 0,625.

Tabmanma 7.1
OcHOBHBIE MTOKa3aTeIN OMOIOTHIECKOTO OKUCIICHUS IS TOPOACKUX CTOYHBIX BOJ
KoaddummenT | Pmax Kj, K., Q S
mr BIIK, /T4 | Mr IIK o/1 | MT Oo/51 /T
3HaueHUE 85 33 0,625 0,07 0,3

Lmix — BIIK, o, ompedenseMas ¢ ydeToM pa30aBiICHUS PEUUPKYISALIUOHHBIM
pacxooM, Mr/1,

_ Len + I-ex (RI)
mix —
1+R,
rac Ri — CTCIICHb PCHUPKYJIIHUU aKTHBHOI'O HMJId, B aOPOTCHKC pacCUMUThbIBACMAs I10
bopmyiie

L

R = &
1000/J; — 4, '
rae Jij — WIOBBIM UHIEKC, e/, J; =80...120.

MpnJi=120, R -— “%
1000/120-1,4

_140+15-0,2 170
m 1+0,2 12
Ki — KOHCTaHTa, XapaKTEepHU3yIOIlas CBONCTBA OPraHUYECKUX 3arpsA3HSIONINX
BemecTs, Mr BITK,,./n, K; = 33;
Ky — K03(G(HUUMEHT, Y4YHUTBHIBAIOIIMN BIMSHUE IPOAOJIBHOIO IE€PEMEIIUBAHHU,
Ky = 1,5 npu 6nonornueckoi ouucTke 10 Lex = 15 mr/m; Ky = 1,25 npm Ly >30 mr/m;

o= 007 LA (504 0,625)1417 -15)+ 33- 21In T2 15 = 4,68.
85-2-1,4(1-0,3) 5

2. TpebyeMblit 00beM, M°, adPOTEHKA

~119,2:

Watv = q\jv 'tatv7
q\tv_ CpeHHeqaCOBOﬁ pacxoa CTOYHBIX BOA 3a IICpHOA B 4YaCbl MAaKCHUMaJIbHOI'O
IIPUTOKA:
60000
g = 2 280000 _ 5505 oy
24 24

W,,, =2500-4,68 =11700.
3. IIpu uucne cekmuii Ng = 4 TpedyembIii 00beM, M3, OJTHOM CEKIIMU COCTaBUT
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W,, 11700
n

S

Watv =

=2925.

4. Tlo tabn. 27.7 [9] npuHuMaeM OMIDKAWIINK OOJBIIUN THUIIOBON a’pOTEHK
Homep 902-2-192 ¢ paszmepamu:

- mupuHa kopujaopa B, M, —4,5;

- paboyas riryouHa aspoTeHka Hy, M, — 4,4;

- YUCJIO0 KOPUIOPOB N — 3;

- ;utmHA cexuuu L, m, — 54.

5. ViempHbIi pacxog BO3AyXa Car, M/M° OYHIAEMON BOIBI, IIPH
MTHEBMATHYECKOW CHCTEME adpallii CIeIyeT ONPEACIIATh M0 (opMyIIe

qO(Len — Lex)

Kle KT Ks(Ca - Co) ’
rA€ (,- YACHIbHBIM pPAcXol KHUCIOpoAa Bo3ayxa, Mr Ha  Mr CHATOU bBIIK gy,

qair =

npuHuMaeMblil ipu ouuctke 10 BIIK oy, 15-20 mr/n — 1,1; npu ounctke n0 BIIK, oy
csoie 20 mr/a — 0,9;

K: — kxoadduiveHT, yduTHIBAIONIMNA THUIT a’patopa WU NPUHUMACMbBIA IS
MEJIKOITY3bIpUYaTON a’pariii B 3aBUCHMOCTH OT COOTHOIICHUS IIIONIAICH aspupyemMoit
30HBI U adpoTeHKa 1o Ttadn. 7.2, Ky = 1,47,

K, — ko3(G¢UIMEeHT, 3aBUCHMBIA OT TJIyOHWHBI TMOTPYXEHHS a’dpatopoB h, wu
MIpUHUMaeMbIi 1o Tabi. 7.3, K, = 2,52,

Tabmma 7.2

3Hauenus ko3ppuuuenta K; meakony3pipyaToil aspanuu B 3aBUCUMOCTH
OT COOTHOILEHHS IIOMIAEH adpupyemMoit 30ubI 1 adporenka f,, / f,

f,/f, | 005 0,1 0,2 0,3 0,4 0,5 0,75 1,0
K; 1,34 1,74 1,68 1,89 1,94 2,0 2,13 2,30
Jamax 5 10 20 30 40 50 75 100
M>*/(M? 1)
Tabnuma 7.3

3uauenus ko3 duirenta K, B 3aBUCUMOCTH OT IIIyOMHBI TOTPYKEHHUS aspaTopa hy

ha o0 | 06 |/ 07 | 08 | 09 | 10 | 30 | 40 50 | 6,0

Ks o4 1 046 06 | 08 | 09 | 10 | 208 | 252 | 292 | 33

Jamin s 48 42 38 32 28 24 4,0 3,9 3,0 2,5

M>?/(M? 1)

K: — ko3 puimenT, yuuThIBaIOIINN TeMIIepaTypy CTOYHBIX BOJ, OMpPEAEsieMbId MO

dbopmyie
K; =1+0,02(T, —20); K; =0,02(14-20)=0,88:

K3 — ko3 puireHT kauecTBa BObI, A1l TOPOJACKUX cTOUHBIX BoA Kz = 0,85;
Ca— pacTBOPUMOCTb KUCJIOPOAA BO3/IyXa B BOJIE OIIpeiensaeTcs o popmyiie, M/,

C,=|1+ n, -Ci;
20,6
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C, — pacTBOPUMOCTH KHCJIOpOJA B BOJIC B 3aBUCHMOCTH OT TEMIIEpaTyphl H
aTMoc(epHOro JaBjieHuUs, IpuHUMaeMbIi 1o Tabiu. 7.4; C, = 10,37 mr/n;

C, =[1+2% ).1037 =128,
20,6

Co, — cpemHsAs KOHIICHTpAIMs KHCIOpOAa B adpOTEHKE, MI/I; B TIEPBOM
npuomkeHun C, 1omyckaeTcs IpUHUMATh 2 MI/J;
Q. = 1,1(140 -15) _47.

1,47-2,52-0,88-0,85(12,58 - 2,0)

Tabnuma 7.4

PactBopumocTs kuciaopona B 1 11 Boasl npu gasienuu 0,1 Mlla

t, °C O,, Mr t, °C O,, mMr t, °C O,, Mr
1 14,23 11 11,08 21 8,89
2 13,84 12 10,83 22 8,83
3 13,48 13 10,60 23 8,68
4 13,13 14 10,37 24 8,53
5 12,80 15 10,15 25 8,38
6 12,48 16 9,95 26 8,22
7 12,17 17 9,74 27 8,07
8 11,87 18 9,64 28 7,92
9 11,59 19 9,35 29 7,77
10 11,33 20 9,17 30 7,63

6. IHTEHCUBHOCTH a’paiuu, M/ (MP-a),
J = qair ) Hat
: tat ’
;) _AT-44_ .

: 4,68

Jin <Ja < -
Ipu K, = 2,52, 3. = 3,5 M°/(M>1);
Ipu K, = 1,47, J_, = 10 m*/(M*q).
[Tomygaem 3,5<4,5<10, utro cooTBeTCTBYET TpeOOoBaHusaM 1abdmn. 7.2 u 7.3.
7. TpeGyeMsIii pacxoj BO3LyXa, M /4,
. Q.. =0 -G, = 472500 =11750.
[To Tabm. 7.5 monOupaem aBe TUMOBBIE TYpOOBO3MyX0ayBKH Mapku TB-80-1,6 ¢

00BEMOM BCACHIBAOIIEro Bo3ayxa 6000 M°/4 Kakmas, MPUHHMAEM TaKKe OJIHY
PE3EPBHYIO MAILUHY.

Tabmuna 7.5
TexHuYeCKUe TaHHbIE TYpPOOBO3IYyXOAYBOK

| Mapka | O6bem | J[laBnenme |Yacro- | = © 5 T'aGaputsl arperara, | Macca, kr
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MalIuHbI 3aca- HarHC€TaHus Ta Bpa- M

CBI- IICHUS, JNeKT- | Haubosee
BaeMo- 00/MUH s E 8 o pOIBH- | TSKEIOH
S S
S
ro aTa MIla =) % % c% rareist qacTu
BO31Y- N g m S

Xa

TB-42-1,4 | 3600 14 | 0,14 | 2940 55 2,52 | 155 | 148 | 3470 | 355 1200

TB-50-1,6 | 3600 16 | 0,16 | 2960 100 263 | 155 | 158 | 4445 | 635 1400

TB-80-1,4 | 6000 | 1,42 | 0,142 | 2960 100 2,75 | 155 | 148 | 3860 | 430 1200

TB-80-1,6 | 6000 | 1,63 | 0,163 | 2970 160 2,85 | 155 | 1,48 | 4440 | 730 1400

TB-80-1,8 | 6000 | 1,77 | 0,177 | 2965 200 3,06 | 155 | 158 | 5545 | 825 1800

TB-175-16 | 10000 | 1,63 | 0,163 | 2970 320 332 | 168 | 1,63 | 5190 | 1780 1500

TB-300-1,6 | 18000 | 1,6 | 0,16 | 2970 400 363 | 19 | 1,74 | 6860 | 2080 2300

7.2. ADpOTEeHKHM-BBITECHUTEJIN C pereHepanuei

[Tpu comepxanuu 3arpsi3Hstomux Bemects no bIIK,,,, > 150 Mr/n Bo3HuKaeT
HEOOXOJMMOCTh pEreHepalyu, T.€. BOCCTAHOBJICHHUS OKHUCIMTEIBbHON CIOCOOHOCTH
AKTUBHOTO WJI4, BBIJEISIEMOIO BO BTOPUYHBIX OTCTOMHUKAX. Perenepannto akTMBHOTO
WJIa 4Yalle BCEro MpPOBOJAT B OTIEJIBHBIX KOPUJIOpPAX a’3pOTEHKA, HAIPUMEDP, B OAHOM
13 KOPUAOPOB TPEXKOPUAOPHOTO a3pOTEHKA-BhITECHUTENS (puUC. 7.2).
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Puc. 7.2. TpexkopuIOpHBIM a3pOTEHK-BBITECHUTEIb:
1 — cTouHas Boja MOCJE MEPBUYHOIO OTCTOMHUKA, 2 — a’dPOTEHK; 3 — MJIOBAas CMECH;
4 — BTOpUYHBIM OTCTOMHUK;, 5 — oOuHIlIeHHas Boja; 6 — WIOBas Kamepa;
7, 8 — COOTBETCTBEHHO LUPKYJISIUOHHBIN U N30aTOUHBIN aKTUBHBIA WIT; 9 — BO3AYX U3
BO3AYX0AyBOK; 10 — aspanrioHHasi cuctema JJisl IOJIa4ud U pacrpeiesieHusl Bo3lyxa B
a’poteHke; 11 — kaHanm cTouHoM BObL; 12 — KaHal HUPKYJISAIMOHHOTO aKTUBHOTO WJIA;
13 — xaHan UI0BOM CMecH

IIpumep 7.2. [IpousBectu pacuer OMOJOTUUECKON OYMCTKH B adPOTEHKaX IMpHU
CIEAYIOIINX UCXOIHBIX TaHHBIX:
- pacxon ctouHbix Boa — 60000 M3/cyT;
- konuentpanus BIIK .., (Len) B MicxoaHo# Boge — 170 Mr/i;
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- TeMIepaTypa cTouHoi Bojsl — 14 °C;

- konneHTpanus bBIIK ;. (Lex) B ounmeHHon Bojge — 15 mr/o.

Pacuert CBOJUTCS K ONPEAECTICHUIO HE00XO0IMMOT0 BpPEMEHHU
(TIPOAOIKUTENHPHOCTA)  OKHUCJICHHS  OPTaHWMYECKUX  3arps3HSIONIMX  BEIIECTB,
MPOJIOJDKATEILHOCTH ~ 00paOOTKM  BOABI B adPOTEHKE, IMPOJOJDKATEIHLHOCTH
pereHepanuyd, BMECTHMOCTH a’pOTEHKAa, BMECTHMOCTH pereHeparopa H BBIOOpY
THITOBBIX a3POTEHKOB, PacUeTy U MOJ00PY THUITOBBIX BO3IyXOAYBOK (00O3HAYCHHUS CM.
B ipumepe 7.1).

1. lo3a wia B pereHeparope, /1,

a —a|l—+1]|-17—1 _+1|-485
2R, 20,27 !

R - a _ 17 _
' 1000/J;, —a, 1000/120-1,7
Benuuuna R; momkna ObiTh He MeHee 0,3 1711 OTCTOMHUKOB C HJIOCOCaMH,
0,4 — ¢ unockpubdamu; 0,6 — IpU CAMOTEUHOM YJATICHUH HJIA.
2. YnenwHas ckopocTh okucieHusi, Mr bIIK,,,; Ha 1 T 6e3301bHOTO BemiecTBa
nnaB 1 u:

L..C, 1
L..C, +KC, +K,L,, 1+¢a’
15.2 1 ~
15.-2+33-2+0,625-2 '1+0,07-4,85 B
3. BIIK,.,, ompenensemMoe ¢ ydeToM pa30aBieHUS PEUUPKYISIHUOHHBIM
pPacxo/ oM, Mr/JI:

P = Prax

p =85

_ L+ L, (R) _170+15.0,27

mix = 137,05 .
1+R, 140,27
4. HpO}IOJ’DKI/ITe.HBHOCTB OKUCJICHUA OpFaHI/IIIeCKI/IX SanHSHSIIOH_II/IX BCIICCTB t, Y,
L., —L, 170-15

t = = =

° Ra (1-S)p 0,27-4,851-03)-19,57
5. IIpogoinKUTEeTbHOCTh 00PaOOTKH BOJIBI B adPOTEHKE o, U,
25 L _ 25 13705 o0

o Ja L, 7 15

[1poa0MKUTENLHOCTD a3pallii BO BCEX CIIy4asx He JOJDKHA ObITh MEHee 2 4.
6. [Ipo10KUTENEHOCTH pereHepaluu, 4,
t, =t,—t,=864-20=6,64.
7. BMECTUMOCTb a3POTEHKa, M,
W, =t (1+R,)q,; =20(1+0,27)- 2500 = 6350.
8. BMECTHMOCTb PereHepaTopoB, M,
W. =t -R, -q, =6,64-0,27-2500 = 4482.
9. O6111ast BMECTHMOCTb a9POTEHKA, COBMEIIEHHOTO C PEreHEPaTOpOM, M,

t
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W, =W, +W, = 6350 + 4482 =10832.

10. Yuciio KopuaopoB B a3pOTEHKE
W,, 10832 24

_ air

©T W 4482

r

[IpuHuMaeM 4rcio KOpUaAOpoB N, = 3.

. 3
11. ITpu uncne cexkuuii Ng = 4 TpedyeMass BMECTUMOCTb, M", OJTHOTO COOPYKEHUS

JIOJDKHA OBITh HE MEHEE

w = War _ —10232 = 2708,

air n
12. Tlo tabn. 27.7 [9] npunumaeM Onuxaluidi OOJBIIUN THUIIOBON a’pPOTEHK

Homep 902-2-192 ¢ pazmepamu:
- UpUHa kopuaopa Bg, M, — 4,5;
- paboyas riryouHa aspoteHka Hy, M, — 4,4;

- YHUCIIO KOPUAOPOB N — 3;
- JUIMHA cekuuu — 48.

S

13. VYnpenbHBI pacxon Bo3ayxa Oair » M°/M°  OuMIIaeMoil BOMBI pH
ITHEBMAaTHYECKON CUCTEME A3PaLUU
do (Len — Lex) 1!1(170 _15) =58

Qair = K,K,K;K,(C,-C,) 147-252-0,85-0,85(12,58—2,0) !
rae go= 1,1 (cMm. mpumep 7.1);

Ki=1,47[1, Tabn. 7.2];

K, =2,52[1, tabxa. 7.3];

Kr=1+0,02(T,—20) =1+ 0,02(14 — 20) = 0,88;

K; =0,85;
C, z[l—l— n, JCT =(l+ﬁj-10,37 =12,58,
20,6 20,
Cy =10,37 (tabxa. 7.4);
Co = 2 mr/m.

14. IHTEHCUBHOCTD adpartii, M>/(M>-4),
J = qairHat — 58-4,4
¢ t, 8,64

=295:

‘]min < ‘]a < ‘]rmx'
J . =35 M/(M*4) (Tabm. 7.3);
J_ =10 M*/(M*-q) (tabm. 7.2).

[Tomyuaem 3,5 < 2,9 <10.
Ecnu BblYmciieHHass MHTEHCHMBHOCTh adpallid MEHEE Jymin A MPUHSITOTO

3HaueHus K, cienyer yBeIUYHUTh pacxo]l BO31yXa, NPHUHSIB Jymin 1O Taodm. 7.3.
CrenoBatensHO, npuHrMaeM K, =2,08 1 MPOM3BOANM MEPEPACUET:
13' Y enbHbIH pacxom BO3AYXa .., M/M,
11(170-15) B
1,47-2,08-0,88-0,85(12,58—2,0)

q.;\ir =
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14" VIHTeHCHBHOCTB asparu, M/(M>-q),
3 GuHa 70444
¢ t, 8,64
[Tonyuaem 3,5< 3,6 <10, YTO COOTBETCTBYET peKoMeHaanusm [1].
15. Tpe6yeMslii pacxoj Bo3ayxa, M/,
Q,, =0, -q, = 7,04- 2500 =17600.

[To Tabu. 7.5 moabupaem JaBe TUIOBBIE TYpOOBO3MyX0yBKH Mapku TB-175-1,6
¢ o0beMoM BcachiBaromiero Bozayxa 10000 Mg Kakaas, TPUHUMAEM TaKKe OJHY
PE3EpPBHYIO MAIIIUHY.

3,6.

7.3. A3pOTeHKH-CMecuTeIM 0e3 pereHepauuu

ADBPOTEHKU-CMECUTENIN CTJIAKUBAIOT 3aJIIIOBBIE WA IIIOKOBBIE HArpy3kKu Ha
AKTUBHBINA WJI, KOTOPbIE MOTYT OBITh MPU PadOTE a3POTEHKA B PEKUME BBITECHUTEIIS, B
CIy4ae BBICOKHMX KOHIEHTpPAUW{ 3arpsi3HECHUM WM HAJIWYHS TOKCHUYHBIX BEIIECTB B
IIOCTYNAIOIIE Ha OYUCTKY CTOYHOM BOJE. BO3MOXKHOCTH HUCKIIFOYEHUS IPOCKOKA
JOCTUIacTCs PABHOMEPHBIM PACIPEACIICHUEM IOCTYIAKOMIUX B a3POTEHK JKUIAKOCTU U
WJla, a TaK)K€ WHTEHCHUBHBIM I[IEPEMEUIMBAHUEM BCErO0 COAECPKUMOIO a’dpOTEHKA U

PaBHOMEPHBIM OTBOJIOM MJIOBOM cMecH u3 Hero (puc. 7.3).
3

44 44144 A4S 24 44

e, g | e L

Puc. 7.3. Cxema paboThl a3pOTEHKA-CMECUTEIIS:
1 — crouHas Boja; 2 — a’pPOTEHK-CMECHUTENb; 3 — WIOBas cMeChb, 4 — BTOPUYHBII
OTCTOMHMK; 5 - OYMIIEHHAs BOnAa; 6 — WioBas Kamepa; 7 — UHUPKYJSLHOHHBIA WII;
8 — n30BITOYHBIN UIT; 9 — BO31IyX U3 BO3AYX0AYyBOK; 10 — aspalimoHHas cucrema

ABPOTEHKH-CMECUTENIN MOTYT paboTaTh Kak 0€3 pereHepaluy aKTUBHOTO WJIa,
TAaK U C PEreHEPALIUEN €TO.

IMpumep 7.3. IlpouwsBectu pacder OMOJOTHUECKOW OYHMCTKH B a’POTEHKAX-
CMECHUTEJISIX MPU CIAEAYIONIUX UCXOIHBIX JaHHBIX:

- Pacxoj CTOYHBIX Box — 60000 M*/cyT;

- konneHTpanus bITK ., (Len) B icxomHO# Boge — 145 mr/o;

- konneHTpanus BIIK o, (Lex) B ouniieHHOM Bojge — 15 mr/m;

- CpemHsisl TeMIepaTypa CTOYHBIX BOJ 3a JieTHHi nepuon t, — 17 °C,
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[Ipu L., <150 mMr/n npuHUMaeM a’3poTEeHK-CMECUTENb 0e3 pereHepalum.
1. YnaenbHast CKOPOCTh OKUCICHUS, MT/(T-4),
L., -C, 1 _g5 15-2 . 1
L, -C, + K .C,+K,L, (+¢a)  15.2+33.2+0,625-15 (1+0,07-3)
Prex =85 MT/(T-4) (Tabm. 7.1);
Co = 2 mr/m;
K, = 33 mr/x (tabn. 7.1);
Ko = 0,625 wmr/n (Tabmn. 7.1);
@ =0,07 n/r (Tabm. 7.1).
2. IIponoIKUTENBHOCTD a3palu, 4,
L., — L, 145-15
toix = = =9,
™ a(@-S)-p 3(1-03)-20

P = Prax = 20,0,

S=0,3 (tabn. 7.1).
2. O6bem aspoTeHKa-cMecuTens, m>,
—q, -t =2500-31=7750.

4. ITpu uncne cexkuuu Ng = 3 TpeOyeMblii 00bEM OJTHOM CEKIIMHM COCTABUT, M
W = Wi _ IR0 25833,
n 3

S

[To Tabn. 7.6 maxomuMm Onmxkalllmii OOJBIIMK a’POTEHK-CMECUTENb (HOMEp
npoekta 902-2268) ¢ pasmepamu:

- mupuHa Kopuaopa Bg, M, — 6;

- paboyas riryouna H, M, —5;

- YUCJIO KOpUAOpOB N,  —3;

- pabounii 00beM CMECHTEIIS, M, — 3780;

- JUIMHA CEKIINU, M, —42.

5. YaenwsHBIN pacxoj BO3ayxa, MM,

9o (Len — Lex ) _ 1’1(145 - 15) —41

K,-K,K; -K,(C, -C,) 147-2,92.094-085121-2)

qair =

d, =11mr/mr;
K, =147,
K,=292;
K, =1+0,02(T, —20)=094:
( j C; —(1+—j 9,74=121;

C,=2 MF/JI,
K, =085.
6. IHTEHCHUBHOCTH a’palluu, M3/(M2 -q),
) ~GuHy 415 oo
ti 31
Jiin <Ja2 <3 s
3<6,6 <10.
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Kak BUIHO, BBIUMCICHHAs WMHTCHCHUBHOCTH adpallud J, MeHee Jpax A
npuHsATOro 3HaueHus K; u 6osee Jnin, s mpuHATOTO 3HaueHus K,, cienoBaTenbHO,

nepecueTa MHTEHCUBHOCTH a’palliK HEe TPeOyeTCsl.
. 3
7. O01muii pacxoa Bo3ayxa, M /4,

Quir = G - Qaie = 2500- 4,1 =10250.

[To Tabum. 7.5 mombupaem nBe THMOBBIE TYpOOBO3MyX0ayBKH Mapku TB-80-1,4 ¢
00BbeMOM 3acachiBacMOro Bosmyxa 6000 M°/u kaxgas. [IpHHAMaeM Takke OLIHY
PE3EPBHYIO MAIITUHY.

Tabauma 7.6

OcHOBHBIC IMapaMCTpbl TUIIOBBIX aBPOTeHKOB-CMGCHTeHGﬁ

[Iupuna Pabouas Yucno Pabountii Jmna Howmep tumnoBoro
KOpuaopa, | riyouHa, KO- o0beM CEK- MIPOEKTA
M M PUIIOPOB | CEKIIUH, M 11U, M
3 1,2 2 170 24 902-2-94
260 36 902-2-95/96

4 4,5 2 864 24 902-2-215/216
1296 36 902-2-217/218

6 5 3 3780 42 902-2-268
5400 60 902-2-269
7560 83 902-2-211

9 5,2 4 21680 120 902-2-120/72
28080 150 902-2-264

7.4. ASpOTEHKH-CMECUTEJIN C pereHepanuen

[TpurumatoTcs nmpu KoHIEeHTparuu Leg, > 150 mr/m.
IMpumep 7.4. [lpowsBecTu pacder OHMOJIOTHUECKOW OYHCTKH B a’POTEHKAX-

CMECHUTEIISIX MPHU CIAEAYIOIIUX UCXOIHBIX JAHHBIX:
- pacxoj CTOUHBIX BoT — 60000 M>/cyT;

- konuentpanus BIIK, .., (Len) B cTouHO# Boge — 260 mr/;

- TeMIiepaTypa cTouHor Boasl — 14 °C;

- konuentpanus BIIK ., (Le) B ouniieHHo# Boge — 15 Mr/i.

JIist TOPOJICKUX CTOYHBIX BOA M3 (Tabi. 7.1) MpUHUMAEM pnax = 85 Mr/(r-4);
Ki = 33 mr/m; Ky = 0,625 mr/m; ¢ = 0,07 n/r; S = 0,3. U3 nuTepaTypHBIX JaHHBIX
OPUHUMAEM CpPEJHIO 103y akThuBHOro wia 4,0 r/n, xkoshduimeHT pereHeparuu
K = 0,80, mossrii mumekc J = 120 cm®/r (0603HaueHus cM. B mpumMepe 7.1).
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1. CreneHp peuupKyIsLUN aKTUBHOTO MJIa
— 4’0 —
©1000/120-4,0
2. CKOpOCTb OKMCIIEHUS, MI/(I-4), IPU KOHLUEHTPALUU KUCIOPOJa B a9POTEHKE
Co=2 mr/nm:
P = P Lo Co ( 1 ]:85 15-2 — 1 _1g9.
L, -C,+K,-Co+K, L, \1+ga 15.2+33-2+0,625-15 1+0,07-4,0
3. [IponoIKATENBHOCTD a3palny, 4,
L, —L 260-15

en 248

t P = —
"™ a(@-S)p 4(1-03)-189
4. OOt 00beM a’pOTEHKA-CMECUTEIS U PEreHepaTopa, M3,

0,93.

W, =0, -t = 22020 4611500,
24
5. O6BEM a9POTCHKA, M°;
W, 11500 11500

W, = = = =7000
1+K/Q1-K) 1+04/1-04) 166

K — xoaddumment perenepannu aktuBaoro mia, K = 0,3+0,5.
6. O6beM pereHeparopa, M°:
W, =W_ —W, =11500— 7000 = 4500.
7. dakTryeckas Harpy3ka Ha 1 T 6€330JIbHOTO BelecTBa mia, Mr/(r-cyT):
 24(L,, - L) 24(260-15)
T MoSk,, 40-03)-46
Ilo Tabuuie 7.7 yrounsiem haKTHISCKHI HIOBBIH HHAEKC J= 88 cM/T.

=456,5.

Tabmuma 7.7

3aBHCHUMOCTH MJIOBOTO HHACKCA OT HAI'PY3KHU Ha WJI AJIA TOPOACKHUX CTOYHBIX BOJ

Harpy3ka Ha wi; Mr/(r-cyT)

ITokasarenn 100 200 300 400 500 600
Nnoseii 3I/IH)1<3K0; 130 100 70 80 05 130
cM’/T

8. @aKTUYECKOE 3HAUEHUE CTEIICHH pereHepalun

. [ Y 7Y
1000/88—4,0
9. dakTnueckas CpCaHAA J03a B Aa3POTCHKC-CMCCHUTCIIC, F/J'I:

al = Wen-a 11500-4,0 B
"W, +[U/(2R, )+1v, 7000+ [1/(2-0,54)+1]- 4500
daktrueckue 3HaUeHUS J, R, @i HaxomaTcs B ipeieniax HOpMbI KOIeOaHuii 3TUX

JTAHHBIX.
10. ITpu uucne cexuii Ng = 2, 00beM OTHON CEKIIMH COCTABHUT, M

102



W, = Wi _ 11500
nS
[To Tabs. 7.6 BeIOMpaeM TUTIOBOM a’poTeHK-cMecutenb 902-2-211 ¢ 0CHOBHBIMU
pa3mepamu:
- mMpuHa Kopuaopa B, M — 6;
- pabouas riryouHa H, m — 5;

- YUCJI0 KOPUIOPOB N — 3;
- paGounii 06beM cexuu W, , M° — 7560;

=5750.

- nHA ceKIMu Ly, M — 83.
11. Y aembHBIH pacxox Bo3ayxa, Mo/M’,
o (L, — Loy ) ~ 1,1(260 -15)

K, K, -K;-K,(C,-C,) 147-252-0,88-0,85(12,58—2,0)

CornacHo npumepy 7.1 nmeem
Q= 11; Ky =147, K, =252; Ky =0,88; K; =085 C,=1258; C;=10,37;
Co =2 mr/m.

12. THTEHCUBHOCTH a’paiuu, M /(MP-a),

_Ou-He  92:5

Tt 46

CnenoBarenbHo, 3,5 < 9,99 < 10, 4TO COOTBETCTBYET PEKOMEHIAIUSAM.

13. TpeGyeMbli pacxo/ BO3Iyxa, M /4,

Q,, =4, -d, =9,2- 2500 = 23000.

[To Tabmn. 7.5 moxOupaeM 4eThIpe THIOBBIE TypOOBO31yx0ayBKkH Mapku TK-175-1,6
c o0BeMoM BcacbiBaeMoro Bo3zayxa 6000 M/a Kaxaas, MPUHUMAEM TaKXKe [IBE
pEe3epBHBIC MAIIIMHBI.

qair =

J =9,90.

mix

7.5. BoicokoHarpy:kaembie 0UO(QUILTPBI 0€3 pereHepanumn

buonornyeckuii uiIbTp — COOPYKEHHE KPYTII0€ WM MPSMOYTOJIbHOE B IUIAHE C
bunpTpyromei 3arpy3koit or 1 1m0 4 M, Ha MOBEPXHOCTH KOTOpOMl oOpasyercs
OuoruieHKa (COBOKYITHOCTh MHKPOOPIaHM3MOB), CHOCOOCTBYIOUIAs OKHCICHHUIO
3arpsI3HAIONIMX BEIIECTB CTOYHOM BOJBI, CKOJB3SIIECH MO MOBEPXHOCTH ATOW IJICHKH.
BoabImMHCTBO MUKPOOPTraHU3MOB a’pOOHbBIE, MOATOMY B TEJIO OMOMUILTPa TOaeTCA
BO3JyX €CTECTBEHHBIM WJIH MCKYCCTBEHHbIM myTeM. KoHcTpykius Ouoduibtpa
MpeayCcMaTpPUBAET HATUYHUE:

- 3arpy3ku OUo(UIbTPA;

- BOAOpACHpeNeNUTENBbHOr0 YCTPOMCTBA, OOECHEUYMBAIOIIETO PABHOMEPHOE
OpOIIEHHE CTOYHOU BOJIOM MOBEPXHOCTH 3arpy3ku OMopUIbTpPa;

- IPEHAXXHOT'0 YCTPOUCTBA JIJIs yIajdeHUsl TpO(PHIbTPOBaBLICHCS BOABL

- BO3J1yXOpacHpeaeauTeIbHOr0 yCTPOMUCTBA, C MOMOIIbI0 KOTOPOTO MOCTYHAaeT
HEO0OXOIUMBIN ISl OKUCIUTEIBLHOTO TIpoliecca Bo3ayx (puc. 7.4).
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Ry Puc. 7.4. Buoduibtp:
coo0o00o00000d 1 — Gak-zmo3arop;
AAAAAAAAAAN 2 — BOJIOPACIIPEAETUTENLHOE
YCTPOWCTBO;

g o 3 — xopmyc;

4 — MoACTUIAIONIIUN CIIOM;

o e o N SN B NN 5 — OKHA BEHTHJISIINY,

R / ? [ontl sl AV 6 — ApeHaXXHOE YCTPOMCTBO;
{ — CIUIONTHOE JHUIIIE;

8 — oTBOIIAIIINI TPYOOTIPOBOT,

r
L

[“I]

9 — zarpy3ka;
10 — cripuHKIIEpHI
11 — Goptuk

B mporecce OuookucneHuss obpasyercs OMeEpTBEBIIas OHOIUIEHKa, KOTOopas
CMBIBAETCSl TMOCTyMHaroled BOJOW M BBIHOCHTCS U3 Tena Ouoduiabtpa. Bcee
OMOPUIBTPBI KIACCU(PUITUPYIOTCS IO CIASAYIOIIUM MMPU3HAKAM:

- TT0 TIPOITYCKHOM CITIOCOOHOCTH — Ha KaIeJIbHBIE M BRICOKOHATPYKAaEeMEIE;

- 1mo cnoco0y mnojgayu BO3AyXa — Ha OWOQUIBTPHI C ECTECTBEHHOHM U
HMCKYCCTBEHHOW BEHTWJISILIUEN 3arpy3KH;

- 0 3arpy304YHOMY Matepuaily — Ha OMOGUIBLTPEI C 0OBEMHOM U TIOCKOCTHOM
3arpy3Kou;

- 110 CTENEHU OYUCTKH — HA OMO(UIIBTPHI C MOJTHON U HEMOJIHOM OYMCTKOW;

- 110 PeXKUMY PabOTHI — HA OMODHUIIBTPBI C PEIUPKYIIAINEH 1 0e3 Hee;

- 110 YHCITy CTYIIEHEeW OYMCTKU — Ha OJHOCTYIIEHYAThIC U JBYXCTYyIIEHYATHIC;

- TI0 BBICOTE 3arpy3Ku — Ha OMO(PMIBTPHI KalleIbHbIE 10 2 M, BRICOHATPYKaeMbIe
70 4 M u OameHHbIe 10 8-16 M.

Haubonee mmupokoe mMpuUMEHEHHE HAIUIM BBICOKOHATrpYy)Kaemble OMOPUIBTPHI
(a3pOdIBTPEI) TIPH PAcXOax CTOYHBIX BOX H0 50 ThIC. M/CYT, B TO BpeMsl Kak
KarnenbHbIe 61noGuITPE! — 10 1000 MCyT.

B 3aBucumoctu ot koHueHtpauuu bIIK,, B HCXOQHOW CTOYHOW BOJIE,
nocTynaroeid Ha OWOQWIBTPHI, MOCIEAHHE MOTYT paboTaTh 0€3 penupKyJISIun
(Len <300 mr/m) u ¢ Heit (Len > 300 mr/im).

Pacuet 6uodunsTpoB 6a3upyercs Ha JaHHBIX Tab. 7.8.

Tabmuna 7.8

B3anmocBs3b nmokazareneit aspoduiabTpa paboueit BhICOTHI Hyf, THIpaBIMUYECKOM
HArpy3Ku (uf, YACIBHOTO pacxoja Bo3ayxa (, C kodddummenTom Kqs= Lin/Lex
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Koadumment K yupa T, “C, Hge M, H g W {M:-cyrj
o MO Hgr M T,,=8 T, = 10 T, =12 T, = 14
@ar= 10|gzr= 20|g0r = 30|gzr= 10|gqr= 20|g4r= 30|ggr= 10|gar= 20|ggr= 30|gzr= 10|gr= 20|g4r= 30
2 302 | 232 | 204 | 338 | 255 | 218 | 376 | 274 | 236 43 3.02 | 256
8 3 325 | 353 | 239 6.2 396 | 322 | 732 | 464 | 362 | 895 | 523 | 409
4 Q05 | 337 | 414 | 104 | 625 | 473 11.2 734 | 556 | 121 | 903 | 6.54
2 360 | 280 | 258 | 408 | 311 2,76 4.5 336 | 293 | 300 [ 367 | 316
10 3 6.1 424 | 356 | FOB | 474 | 304 | B23 | 531 | 436 0.9 6,04 | 4,34
4 10,1 | 6,23 19 12,3 7.18 | 5.68 15,1 | 845 | 6,88 16,4 10 742
2 432 | 388 | 3,01 | 476 | 3,72 | 328 | 331 | 398 | 344 | 297 | 431 3.7
12 3 725 | 501 | 4.18 | 835 | 355 | 4.78 090 635 | 514 | 117 1.2 3,72
4 12 735 | 583 14.8 8.5 6.2 184 | 104 | 780 | 231 12 8.83

IIpumep 7.5. Pacuer 6uoduiibTpa 6€3 pelUpKyISIUN MO UCXOAHBIM JaHHBIM:
- CpeIHUM pacxo]l CTOYHBIX BoJ — 40 ThIC. M™/CyT;
- Len — 230 mr/m;
- Loy — 15 mr/mm;
- TeMIieparypa cTouHbix Boj — 14 °C.
1. OnpenensieM KOAPHUIHESHT Kgf
= Lo 230153
Lex 15

2. Ilo Tabn. 7.8 HaxoauM IpH TeMmiiepaType cTouHbiX Boa 14 °C Ommxaiiiiee
ooubliee 3HaueHue Ky — 16,4.

OTOMY 3HAUEHHUIO COOTBETCTBYIOT: BbicoTa Hy = 4 M; yaenpHBI pacxon
BO3ayXa (s = 10 M>/M%; rumpaBmmdeckas HarpysKa O = 10 M/(M>-cyT).

3. TpeGyemast oAk GpHILTPOBAHMS, M2,

F, = 2 40000 _ 500
qaf 10
4. TTpu gucie pabounx PUIBTPOB Ny = 6 AUAMETP OJHOTO (BUIBTPA COCTABUT, M,
AF :
D, = o _ [44000 _ 8293 - 2915,

z-n, \314-6

[Tpuaumaem 6 6uodunsTpoB nuamerpom 30 M.
5. O0BeM 3arpys3Kw, M,

3,14-30°

W=H,-n, F, =46 =16956.

B kxadecTBe 3arpy3ku nmpuHUMaeM 1ie0eHb KpymHOCThI0 40-70 MM,
6. TpeOyemoe KOJIMYeCTBO BO3TyXa, M /4,
Q,, =0, -% = 10% ~1666,7.
Bricokonarpyxaembie OMOGHIBTPHI pabOTAIOT ¢ MCKYCCTBEHHON BEHTHIIAIIMEH
JUTSL CO3JTaHUSI KOTOPOU TIpUMEHsIeM 2 pabounx BEHTWIISTOpA U | pe3epBHBIN HU3KOTO
naBieHnss Mapku DBP-2 mpomsBoxuTensHocThI0 200-2000 M 4, Hamopom 15-70 M,

MOTIHOCTHIO dekTpoasurarens 0,25-1,0 kBt (tabn. 7.5.1).

Tabmuna 7.9
XapakTepUCTUKH BEHTUISTOPOB HU3KOTO JIaBICHHMS
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Mapka [Ipou3BOAUTENBLHOCTD, Hamop, Mmm MouHoCcTh
BEHTWJISITOPA M4 JOBHUraresns, KBt
OBP-2 200-2000 15-70 0,25-1
OBP-3 400-4000 15-60 1-1,7
OBP-4 700-8500 10-100 1,7-7
OBP-5 1500-10000 15-80 2,8-7
II-70 Ne 2,5 300-2000 10-55 0,27-0,6
HI-70 Ne 3 400-3800 10-90 0,6-1
HI-70 Ne 4 600-4500 8-55 0,6-1
II-70 Ne 5 1000-8500 8-80 1-1,7
HI-70 Ne 6 1500-14000 8-110 1,7-4,5
II"-70 No 7 2000-20000 8-120 2,8-10

7.6. Pacuer BbICOKOHArpyKaeMbIX OMO(HJIBTPOB C peUMPKYIsilUei

buoduinbtpel ¢ peUMpKyJIsUMEed ~— NPUMEHSIOTCS  MpPU  MCXOJHOM
kounentparuu bIIK,,; > 300 mr/n. Penupkymnsaius OYMIIEHHOW BOJOW IOCHE
BTOPUYHBIX OTCTOMHUKOB IMO3BOJISIET pa30aBisATh CTOYHBIC BOABI JO KOHIICHTPAIIUU
300 mr/n u ounmaTh ee Ha OUOGUIBTPax 10 TPeOyeMON BETUUYHHBI.

Ipumep 7.6. Paccuurtarh BBHICOKOHATPY>KaeMblii OMOPUIBTP TIPH CIETYIOITUX
HCXOJHBIX JAHHBIX:

- CYTOUYHBIM pacxo cTouHbIX Boj — 40000 M3/CyT;

- Len - 385 mr/m;

- Ley = 25 mr/m;

- TeMIlepaTypa cTouHbIX BoJ — 14 °C.

1. Onpenensiem K03QPUIUESHT PEUUPKYIIAIUU:
L, — L  385-300 85

"L -L, 300-15 285

rae Lmix — konuenrparusa bBIIK,,,, cMecum HCXOIHOM CTOYHOM BOJBI C
PELMPKYISALUOHHON OYUIICHHOM.

2. Kosdpdpumment Ky

=03

af :ﬂ 30 =12,0.
L, 25
3. Ilo Tabn. 7.8 Haxoaum mpu Temmeparype cTouHbix Boja 14 °C Ommkaiiiiee
MeHbIee 3HadeHne Ky — 10,0. DToMy 3HaYeHHIO COOTBETCTBYET Hyr = 4 M, yaeNbHBIM
pacxon Bo3ayxa O = 10 M*/M°, rugpaBimdeckas Harpyska O = 20 M/(M*-cyT).
4. Tpebyemast TIOMAIb GHIBTPOBAHHS, M,

Fo—Qu_ 40000 _,o00
20

af
q af

5. Ilpu uncne padounx GUIBTPOB Nyt =4 TUAMETP OJTHOTO (DUIBTPA COCTABUT, M,
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4F,,
D, = = 28.8.

af
7T Ny

[Tpuaumaem 4 OuoduibTpa 1uaMmeTpom 29 M.
6. O6beM 3arpy3kH (IebHs KpymHOCTEI0 40-70 MM) COCTAaBHUT, M,

2
W=H, n, F, =442 10563
7. TpebyeMoe KOIHIECTBO BO3AyXa, M /4,
Q 4000
.= —W:10'—:l666,7-
Qalr qa 24 24

[To tabn. 7.4 nmoxbupaeM 2 paboyuMx BEHTWIATOpA W | pe3epBHBIN HHU3KOIO
nasieHusa Mapku JBP-2 npousBoautensHocThI0 200-2000 M/, HanopoM 15-70 mwm,
MounHocThIo aABurartensa 0,25-1 kBT.

7.7. Pacuer peakTMBHOM cHUCTeMbI OpolIeHus OuouiIbTpa

PeakTuBHAsI cuCTeMa COCTOMT W3 JBYX, YETHIPEX HJIM IICCTH JBIPYATBIX TPYO,
KOHCOJILHO 3aKpEIUICHHBIX Ha oO0IeM ctoske. Boma w3 pacnpenenuTensHOl KaMepbl
IIOJI HAIIOPOM TOCTYIACT B CTOSIK, YCTAHOBJCHHBIN Ha IIAPUKOBBIX IMOIIIMITHUKAX. W3
CTOSIKAa BOJA IOCTyNAaceT B pagualbHO PacIOJIOKCHHBIC TPYOBbI W Yepe3 OTBEPCTHUS B
HUX BBUIMBACTCS Ha MOBEPXHOCTh OModmiabTpa. Iloa melicTBHEM pEaKTHBHOM CHIIBI,
BO3HHMKAIOIIECH IPU HCTCYCHUH BOJABI W3 OTBEPCTHH, pacHpeIeIuTeNIb BpallacTcs
(puc. 7.5).

naw
/

/

o I-7

Jso

7777 T r’W/’

-
e

Rizee,

oiaya
croynely Bod f

Puc. 7.5. Cxema kpyrioro B miaHe OMopuiabTpa ¢ peakKTUBHBIM OPOCUTEIIEM:
1 — cniomiHOE THO; 2 — MEXKJIOHHOE MTPOCTPAHCTBO; 3 — IBIpYATOE THO; 4 — 3arpy3Ka;
5 — ApIpyarteie TpyObl; 6 — CTOSIK

IIpumep 7.7. Paccunrtarh peakTUBHBIE OPOCHUTENN JISI BBICOKOHATPYKAEMBIX
OMO-(pUIBTPOB MPHU CIACAYIOMIUX UCXOTHBIX JaHHBIX:

- pacueTHBIN Pacxo]i CTOYHBIX BOJI, M3/C, -0,47;

- YHUCII0 OMOPUIBTPOB -4,

- TuameTtp 6uopuiIbTpa, M — 26;
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- BBICOTA 3arpy3Ku, M —4,

Pacdyer peakTMBHOTO OpOCUTENS CBOJIUTCS K OIPEACICHUIO JTUaMeTpa
pacrpesieTuTeIbHbIX TPyO, YHclia OTBEPCTUH Ha pachpeieauTeNbHBIX TpyOax,
PACCTOSIHMM MEXJy OTBEPCTHSIMHU, 4HClia OOOPOTOB OPOCUTENII W Haropa BOJBI,
o0ecreunBaIIero HEOOXOMAUMBIE CKOPOCTH HCTEYCHHS BOABI W3 OTBEPCTHH
OpOCHTEIIS.

1. JlnamMeTp peakTUBHOTO OPOCHUTENS, M,

D,, = D, —0,2=26-0,2=258.

2. B xaxaoMm opocuTesie MPUHUMAEM 10 YETHIPE PACTIPEACIUTEIBHBIX TPYOhI U
OTpeeNsieM UX TUaMeTp, UCXOJIsl i3 CKOPOCTH JABMKEHUS KUAKOCTH B HA4aJIe TPYOBI V
> 0,5 m/c, Ho He 6omee 1 m/c. [Ipu v = 0,75 m/c nuameTtp

4qw 4.0,47
D, = = =,/0,037 =0,192 =192 mMm.
* \/nT,,-;r-v-naf \/4-3,14-1-4

3. Yucno oTBepCcTUd HAa KaXIOM pachpeleanuTeNbHON TpyOe Ny, MPU CKOPOCTH
ucrteuenus He meHee 0,5 M/c u muameTpe orBepcetus d, ., He MeHee 15 MM cOCTaBHT

= ! = ! 1 _g33~84a

n
ome 270,012
1- 1——80 1—(1—80J
D 12900

op

4. PaccTosHHUs 10 JIFOOOTO OTBEPCTHUS OT OCH PEAKTUBHOTO OPOCHUTEIIS, MM,

n, =R, EEENYTTY
nom@
Ny = Ry 10 _ 4515.
nOWlB
n,, =12900 zg 6321
Ny, =12900 2—2 = 7648,4;
_ 12900, 7% —11739:
84

o =12000. /20 _ 125775,
84

5. Yacrora BpauieHus, MEH ", pPEaKTUBHOI'O OPOCUTEIIS:
34,8-10° 9_ 348-106 60 _
.d2 -D, 4 84-15%. 12900 4

op

0

0}718

6. TpeOyemblii Hamop 'y pEaKTUBHOTO OPOCUTENST TIPH  YETHIPEX
pacnpenenuTeIbHbIX TPyOax, M,

" _(qu(zse 10°  81-10° 294'D0p]_(60j2(256~106 81-10° 294-25,900)_
op —| TA =

- + — -
d? D/, K?.10 15*.84%  200* 3007

- 4 ome 0m8 2
3407 _ oo,
" 1000

rae K — pacxonHas xapakTepucTuka, npuHuMaemasi mo tabmu. 7.9, n/c,
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Taomuma 7.9
3HadYeHUs pacxoJHOU xapakTepucTuku K

D, MM | K, 1/c | Dy, mm | K, a/c | Dy, mm | K /e | Dy, MM | K, 1/c
50 6 100 43 150 134 200 300
75 19 125 86,5 175 209 250 560

Hasnauaem hy, = 0,5 m.

Takum 00pa3om, B KakJ0M OMOPWIBTPE MPUHUMAEM PEAKTUBHBIE OPOCHUTENU
Dop = 25,80 M ¢ d4eTelppMsA pacrpefenurensHeiMu Tpydamu Dy, = 200 MM u
pa3meniaeM ux Ha 0,2 M BbIII€ IOBEPXHOCTHU 3arpy304YHOTO MaTepHaIa.

7.8. BropuuHble OTCTOHHUKH, PACIIOJIOKEHHbIE NOCJIe a3POTEHKOB

BropuuHble OTCTOMHUKHM MpEJHA3HAYEHbI NI OTJEJIEHUS aKTUBHOIO WJia OT
OMOJIOTUYECKH OYHUIICHHOW BOJIbI, BBIXOASIIEH M3 a’3pOTEHKOB. OD(PPEKTUBHOCTH
pabOThl BTOPUYHBIX OTCTOMHUKOB OINPEIENSIET KOHEUHBIN 3(PPEKT OUYMCTKH BOIBI OT
B3BELIECHHBIX BEILECTB.

BropuuHble OTCTOMHMKM BCEX THUIOB TIOCIIE€ a3pPOTEHKOB  HAJJIEKHUT
PACCUMTHIBATD IO THAPABINIECKON HATPY3KE Ossa, M/(M°-4), C YIETOM KOHIICHTPAIHH
aKTUBHOT'O MJIa B a’POTEHKE a;, I/JI, ero mHaekca Jj, cM/T, ¥ KOHICHTpAllMK Wjia B
OCBETJICHHOM BOJE 8¢, MI/JI.

IIpumep 7.8. Paccumrarh BTOpPUYHBIE OTCTOMHHUKHM IIOCJE APOTEHKOB IpPH
CJIEIYIOLIUX UCXOAHBIX JAHHBIX:

- PaCUETHBIN PacX0] CTOYHBIX BOJ, MB/II, — 1875;

- koHuentpauus BIIK o, , M1/, — Len = 210;
- MPOJIOJKUTEIIBHOCTh OMOKUCIICHUS, Y, —ty =6,7;
- KOHIIEHTpAallKsI WJia B OCBETJICHHOM BOJE, MI/JI, —a=12;

- konnenrtpanus BIIK ., B ocBeTieHHOM Boje, M/, — Lg = 15.
1. Onpenensiem Harpy3ky Ha ui, mr, bIIK ., Ha 1 T 6e330apHOTO BemiecTBa MiIa
B CYTKHU:
G - 24(L,, —L,,) _ 24(210-15))
a(@l-Sk, 2201-03)67
rIe a;— J03a wia, /1, a; =2,2.
2. Ilo tabun. 7.7 HaxoauUM 3HAUYEHHUE WIOBOI0 HHeKca Ji = 88 cMT.
3. TuapaBindeckas Harpyska, Mo/(M>),
45K HJ’  45.045-31"° 162
qssa (0’17I . ai )0,500,01?11 (0’1 88 . 2’2)0,5—0,01-12 ! !
rae Kg — kKoaduimeHT ucnoib30BaHus 00beMa 30HbI OTCTaMBAHUSI, TPUHUMAEMBbII
JUTSL paiiaJIbHBIX OTCTOMHUKOB — 0,4, BepTUKaIbHBIX — 0,35, ropuzonTaibHbix — 0,45;
Hget — rmyOuna padoueit 30Hb1, M; Heet = 3,1 M 77151 TOPU3OHTAJIBHBIX OTCTOMHUKOB.
4. TpeOyemas momaap OTCTauBaHUs, M2,

=453,6,
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q, 1875

= =——=1157,4.
= qSSﬁ 1’62
5. Ilpu pa3mepe ogHoro otaenenus B-L=9-30 =270 M, noTpedyercs
Fya 11574 43

" =270~ 270
[IpynumaeM 5 OTHENEHUNM BTOPUYHBIX TOPU3OHTAIBHBIX OTCTOMHUKOB C
pazMepamu Kaxaoro 9 x 30 m.
6. [Ipupoct nna, mMr/m,
P, =0,8C,, + K, L

qLen =0,8-150+0,3-210 =183,
rae  Cgyp — KOJIMYECTBO B3BEIICHHBIX BEIIECTB, JOIMYCTHMBIX Ha OHOJIOTHYECKYIO
04uCTKY, Cegp = 150 Mr/m;
Kq — k03 punment; K, = 0,3.
7. KonudecTBO 06pasyOLerocst Wiia 3a CyTKH, M/CyT, IIpU BiIaxHocTH P = 99,3 %:
o - (P-a)Q,-n _(183-12).1875-24
' (100-P)-y-10*  (100-99,3)-1-10°
rae P — Bnaxxnocts aktuBHOTO Wia, P = 99,3 %;
¥ — IUIOTHOCTB aKTHBHOTO M, = | I/,

=1099,3,

7.9. BropyuHble 0OTCTOHHUKH, PACIIOJIOKEHHbIE 10c/Ie OMO(PUILTPOB

Bropuunsie OTCTOVHUKH, PacCIOI0KEHHbBIE nocJse O6norIBTPOB,
MpeHa3HAYCHBI IS 3a/iepKaHusl OMOJIOTUYECKON TIICHKH, MOCTYIAIOIICH ¢ BOJAOW U3
HUX.

Ipumep 7.9. PaccuntaTh BTOPUYHBIC OTCTOWHUKH IOCIE OMOPUIBTPOB TPU
CHEAYIOIINX UCXOIHBIX IAHHBIX:

- pacxoJ CTOYHBIX BOJ, Mg, —1500:

- koapdunmeHt peuupkysiun — 0,3;

- IpUBeICHHOE uncio xwureneii — 87600.

Pacuer cBoauTCs K ONpPENENICHUIO THUIAPABIMYECKOM HArpy3Kd, TpeOyemoit
TJIONIAM BTOPUYHBIX OTCTOMHHUKOB M WX YMCIIA, & TAKKE K BHIYMCIICHUIO KOJIMYECTBA
oOpasyrorencst OUOIIJIEHKH 3a CYTKH.

1. TuapaBmdeckas Harpyska, M/(M>-q),

O =3,6K, U, =36-05-1,4=252,
rne Uy — ruapaBiuyeckas KPyMHOCTh OWOIUICHKH; TPHU MOJHOW OHOJIOTHYECKOMN
ounctke Uy = 1,4 mwm/c; 3HaueHust koddduimenta Ky creayer mpuHUMATH IS
TOPU30HTAIBHBIX OTCTOMHUKOB paBeH 0,5.
2. Tpebyemas mIo1Iaib OTCTOMHHUKOB, M2,
_q,(l+K,.) 1500-13
set qSSb 2’52

3. Yucnno ropu3oHTANIBHBIX OTAEIeHUN npu pasmepe ogHoro F; = B-L = 9-30 =
=270 M* COCTaBHT

set

=17738.
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Foo _T738 _ 54

e F 270
HO T.K. YHCJIO OTCTOMHUKOB BTOPUYHBIX CIEAyEeT MPUHUMATh HE MEHEE TpeX, a MpHu
MUHHAMAJIBHOM YHCJIE WX PacueTHBI 00beM HeoOxomuMo yBenwuuTh B 1,2—1,3 pa3sa,
TO TpeOyeMoe YUCII0 TOPU3OHTATIBHBIX OT/IEeHUHN cocTaBuT 2,9-1,3 ~ 4 mT.
4. KonmdecTBo 06pasyromieiicss GHOILICHKH 3a CyTKH, KT /CyT,
o - (28N,,. —a,Q,)-n _(28-87600-15-1500-24)-1,2 69
" (100-P)-y-10° (100-96)-1-10° T
rae 28 — HopMa, T, oOpasyrolielicss OMOTUICHKU Ha OJTHOTO KUTEJS B CYTKH;
a; — BBIHOC OMOIIEHKH M3 BTOPUYHOIO OTCTOMHMKA. [Tpy momHoM Ouonorudyeckoit
OYHCTKE M 1,5-9acOBBIM OTCTaMBaHHEM a; = 15 mr/m;
n — koa¢dunren HepaBHOMEPHOCTH, N = 1,2;
¥ — IJIOTHOCTh OUOIIIeHKH, ¥~ 1,0 /M
Qu — CYTOYHBII pACXOJI CTOUTHBIX BOJ, M /CYT;
P — BIaXXHOCTb OuorieHku, P = 96 %.

I'1aBa 8. PACUET COOPYKEHUM IO JOOYNUCTKE CTOYHBIX BOJI

HeobxoaumocTh B COOpYKEHUSX IO JOOYHCTKE CTOYHBIX BOJ| BO3HHKAET B
CBSI3U C TE€M, YTO TOJIHAs OMOJIOTMYECKash OYMCTKA, B JIy4IIeM cllydae, JaeT BOIY C
KOHIICHTpaIMen 3arpsi3HEHUI: 10 B3BEIIeHHBIM BeriecTBaM — 12-20 mr/n, mo BITK —
15-20 mr/n, B TO BpeMs Kak BBIIYCK B BOJOEM IpEayCMaTpUBAET MO CaHUTAPHBIM
HOpMaM 3HAYUTENIbHO 00Jiee HU3KME MOKAa3aTeNH M0 dTUM HHTPEIUEHTaM, He TOBOPS
yxke o mokazarensx ¢ocdopa u coequHeHuit azota. B maHHOU paboTe mokazarenu
dbocdopa u a3ota 0Bce HE pacCMaTPUBAIOTCH.

B npakTuke mmpokoe pacnpocCTpaHEHUE MOJYUHIIA CIIEIYIOIIUE COOPYKEHHUS
M0 JIOOYMCTKE CTOYHBIX BOJ: OapabaHHBIC CETKH, (GUIBTPHI, MHKPOPWIBTPHI,
Ouosoruyeckue npyapl. BEIOOp TOr0 WM WHOTO COOPYKEHUS 3aBUCUT OT Tpedyemon
CTEIICHH JTOOYHMCTKH (Tad:. 8.1).

Taomuma 8.1
TeXHOIOTHYECKHE TTOKA3ATEIH COOPYKEHUHN TOOUHCTKH

CHmxeHue copepKaHus 3arps3HAIOIINX BEIECTB, %o
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HanmenoBanue 10 B3BEIICHHBIM 1o BIIK o
COOPY>KEHUM BEI[ECTBAM
bapabannbie ceTku 20-25 5-10
MuxkpouabTpbl 50-60 25-30
3epHuUcCTbIE GUITBTPHI 45-80 35-70
buonoruyeckue npysl 45-95 35-90

8.1. bapadanubie ceTkn

IIpumep 8.1. Paccuurtarh M00YMCTKY Ha OapaOaHHBIX CETKax JJisg OYMCTHOM
CTaHIUHU CO CIICIYIOIIUMHU JTaHHBIMU:

- MAaKCUMaJIbHBIN CYTOYHBIN PacXoj] CTOYHBIX BOJI, MS/CYT, Quw — 60 TBIC.

- KOHIICHTpAIUsl B3BEIICHHBIX BEIICCTB B OHMOJOTHYECKH OYMIICHHON BOJIE,
mr/n, C;,— 14,

- JIOMyCTUMasi KOHIIEHTpAIMsI B3BEIICHHBIX BEIIECTB JJII CIyCKa B BOJOEM,
M1/, Cgem— 11;

- koHueHtpauus BIIK,,,, B OMonornuecku ounileHHou Boae, mMr/i, Ls, — 15;

- momryctumMast koHreHTpanust bIIK ,,, 1 cycka B Bogoem, mMr/i, Lgem — 13,5.

1. Onpenensiem a3 dext noounctku, %:

- TI0 B3BEIICHHBIM BEIIECTBAM

c,, -C 14-11

2, = dem .100 = ——==-100 = 21,4;
14

6.0

- 110 BIIK o5

L6.o B I—dem .100 =

6.0
ITo tabn. 8.1 moxbupaem cOOpyXKeHUSI JOOYHMCTKH, KOTOPBhIE OOCCIECUUIN OBl
addexkr mo B3BemeHHbIM BemectBaM 21,4 % um mo BIIK,, — 10 %. Takumu
COOPY>KEHUSIMH SIBJISIOTCS OapabaHHbBIE CETKHU.
2. TpeGyemast miomas GapaGaHHBIX CETOK, M7,

15-135

2, = 100 =10.

Q.-K,  60-10°-104
V. K, T 60-0,6-24
rIie Ki — xo3pduiuenr, yYHTHIBAIONIMN TOJa4y BOJIBI HAa  IPOMBIBKY
Oapabannbix cetok, K; = 1,03...1,05;

K; — koad puireHT, yauThIBarOmIui MorpyxeHue ceTku B Boay, K, = 0,5-0,63;
V, . — CKOpOCTb, V,. = 50...70 m/u;

F. = =722,

T — mpoaomxuTenbHOCT, padoTsl, T = 20-24 u.
3. Ilo tabmn. 8.2 moabOupaeM TumnoBbie OapabaHHBIC CETKH ¢ pasMmepamu D x L =
=3 x 2,8 M u BbUHcasieM TpeOyemoe unuciao pabouux coopyxenuid. Ilnomans ogHomi
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GapabanHOl ceTkn ¢ pasmepamu D x L = 3 x 2,8 M cocraBmsier F; = 26,3
Foo 72,2
F, 268
[To Tabun. 8.3 mpuHUMaeM OJHY pe3epBHYIO0 OapabaHHYIO CETKY.

CJIe0BaTEIBHO YHCIIO pabounux N, = ~ 3 MIT.

Tabmuua 8.2
XapakTepUCTUKHA TUTIOBBIX OapabaHHBIX CETOK
Tunopazmep Pasmepsr stueek [Tpon3BOIUTENBHOCTD
(nuamerp Gapabanax | (uUIBTpyroIEH ; ;
X JUIAHY, M) CETKH, MM TBIC. M /4 TBIC. M"/CyT
15x%x1,9 0,42 10,08
1,5x% 2,8 0,62 14,88
1,5x3,7 0,3x0,3 0,84 20,16
3x2,8 UIH 1,5 36
3x3,7 0,5x0,5 2 48
3x 46 25 60
Tabnuna 8.3
KonudecTBo pe3epBHBIX ceTuaThix OapabaHHbBIX (PHIBTPOB
bapabanubie GuIbTPHI Hucno
pabouux pEe3EpBHBIX
MukpodunbTpsl o 4 1
Cgpiiie 4 2
bapabanusie ceTku Ho 6 1
Cpiiie 6 2

8.2. MuxkpopuiabTpbl

IIpumep 8.2. PaccuutaTh JOOYMCTKY Ha MHUKPOQMIbTpax MJiE OYUCTHOM
CTaHIIUM CO CIETYIOUMMHU JIaHHBIMHU:

- MAaKCUMaJIbHBIN CyTOUYHBIN Pacxo]i CTOYHBIX BOJ Qy, M3/cyT, — 45 THIC.;

- KOHIIEHTpAIMs B3BCIICHHBIX BEIIECTB B OMOJOTMYECKH OUMUILEHHOM BOJIE
Cho.o, MI/m1, —13;

- TOMyCTUMAasi KOHIICHTPAIMsl B3BEUIEHHBIX BEIIECTB MJiA CIYyCKa B BOJOEM
Cdem, MI/71, - 6;

- konnentpanus bIIK,,,, B Ononorudecku ountieHHou Boae Ly o, Mr/m,— 15;

- nomryctumast korreHTpanus bIIK ., nms cnycka B Bogoem Lgem, mr/m, — 11.

1. Onpenensiem 3 ekt qoouncTru, %:

- TI0 B3BEIICHHBIM BEIIECTBAM
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_ Goo =Caem 100 = % -100 = 53,84;

b.o

- 10 BIIK oy

3, = Loo Zloen 909 21971 40— 26,67.
bo 15
[To Tabn. 8.1 mombupaemM COOPYKEHHsI HOOYHCTKH, KOTOPHIE OOCCTICUMIIA OBl
abdext mo B3BemeHHbIM BemecTBaM 53,54 % u mo BIIK ., — 26,67 %. Takumu
COOPY>KCHUSIMH SIBJISTIOTCS MAUKPO(IIIBTPHI.

2. Tpebyemas IoIaah MEKPOQHIBTPOB, M,

Q. K,  45.10°,04
v, -K,-T 0,63-24-20
rae K; — ko3ppuuueHT, yduThIBalOIUil yBEIUYEHUE MPOU3BOJUTEIBHOCTH 33 CUET
npombiBHOM BojbI, Ky = 1,03-1,05;

K, —  koa@duinueHt, y4yUTHIBAIONIMN  (QUIBTPYIONIYIO  MOBEPXHOCTb,
pacmoIoKEHHYI0 HaJl BOJIoM (Tpu norpyxeHuu 6apadana Ha 0,6 wim 0,7 quamerpa K,
cooTBeTcTBeHHO paBeH 0,55 u 0,63);

V¢ — cKkopocTh GuibTpoBanus, Vi = 20-25 m/y;

T — IpoAOIKUTENBHOCTD PAOOTHI CTAHIIMK IOOYUCTKH, T = 24 4.

3. Ilo Tabn. 8.4 nmonmbupaem TunoBbie MukpodpuibTpel D x L = 3 x 4,6 c
wiomaneo F, = 43,3 M-,

F =154.8,

M.p

Ta6muma 8.4
XapakTepucTUKH MUKPO(PHIBTPOB
Tunopasmep Pasmep sueex [Ipon3BOINTENBHOCTD
(muamerp X IIMHY), M | QUIBTPYIOMIEH CETKH, MM TBIC. M/ TBIC. M3/cyT

15%x1,9 0,1 2,4
15x%x2,8 0,16 3,84
1,5 % 3,7 0,035 0,21 5,04
3x28 W 0,4 9,6
3x37 0,04 x 0,04 0,53 12,72
3x4,6 0,66 15,84
Yucno pabounx MUKpOPUIETPOB COCTABUT

— 1548 ~ 4 1wt

" 433 '

4. TTo Tab6un. 8.3 mprUHUMAEM OJIUH PE3EPBHBIN MUKPODUIBTP.

8.3. 3epHucroie pUIbTPHI

IIpumep 8.3. Paccuntarh 1OOYMCTKY Ha 3€pHUCTHIX (QHUIBTPaxX IJIsi OYHCTHOM
CTaHILUH CO CIEAYIOINMU TaHHBIMU:
N 3
- MAaKCUMaJIbHO-CYTOYHBIN pacxo/l CTOYHBIX BoJ Q,, M°/cyT, — 75 ThIC.
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- KOHIIEHTpAIlMs B3BEIICHHBIX BEIIECTB B OHOJOTMYECKH OUMUILCHHOW BOJIE
Ch.o, Mr/m, —15;

- TONMyCTUMasi KOHIICHTpAIMsl B3BEIIEHHBIX BEIIECTB JJIsI CIyCKa B BOJIOEM
Cdem, MI/11, — 7,

- konnentpanus bIIK,,,, B Ononorudecku ounmieHHon Boae Ly, o, Mr/m, — 15;

- momryctumast korreHTpanus bIIK ., s cycka B Bogoem Lgem, Mr/m, — 6.

1. Onpenensiem 3 dekt 100unucTKH, %:

- 110 B3BEIIICHHBIM BEIIECTBAM

3. :M.loo — E.loo =53,3;
bo 15
- 110 BIIK o
L, —L 15-6

D =-2o —¢m.100 =="—-100 = 60.
bo 15

[TogOupaem aByxcrnoiHble (GUIBTPHI C MOJa4Ye BOJBI CBEpXYy BHM3, d(PdeKT
OYMCTKHU B KOTOPBIX COCTABJISIET MO B3BEIICHHBIM BemectBaM 70-80 %, a mo BIIK, ., —
60-70 %.

[Ipyu npoekTHpoBaHWM (PWIBTPOB C  3E€PHUCTOM  3arpy3Kol  cleayer
npelycMaTpuBaTh MPHU MOAAaYe CTOYHBIX BOJ TOCIHE OMONOTMYECKON OYHMCTKH —
ycTaHOBKY nepea puibtpamu (kpome K3d) 6apabaHHbBIX CETOK.

2. Pacuer GapaOaHHBIX CETOK.

2.1. Tpebyemas mmomiaasr 6apabaHHBIX CETOK, M,

Q, K, 75-10°-104
v, K, T  60-06-24
rae Ky, Ky, Vpcu T (em. mpumep 8.1).

2.2. o tabn. 8.2 mogdbupaem TUIOBBIE OapabaHHbIe CETKHU ¢ pazmepamu D x L =
= 3 x 3,7 u GunbTpyromei momansio F1 = 34,85 M, Torqa 4mcito 6apabaHHEIX CETOK
F. 903
F, 3485

2.3. o tabn. 8.3 mogOupaeM OAHY PE3EPBHYIO OapabaHHYIO CETKY.

3. 3epHHCTHIE (UITBTPHI.

CraHiusi TOOYMCTKH HA 3€PHUCTHIX (PHIIbTpax BKIIOUYAET B CeOS: HACOCHYIO
CTaHIIMIO C TPUEMHBIM pe3epByapoM, OapaOaHHBIE CETKH, pe3epByap NPOMBIBHOU
BOJIbI, HACOCHI JIJISI TOJa4Md MPOMBIBHOW BOJABI Ha (puiabTpel. B pamkax mporpamms
JTAHHOW JWCIUIUIMHBI pacdeT 3epHUCTBHIX (DUIBTPOB OTPAaHUYMBAEM OIPEICICHUEM
TpebyeMoi miomanu (GUILTPOB, YKciia GUIBTPOB U BHIOOPOM pa3zmepa (PUIbTPOB,
MPOBEPKOIl CKOPOCTH MpHU (POPCUPOBAHHOM PEKHUME.

3.1. Tpebyemas mioiaab GUILTPOB, M2,

£ Q,(1+m) _ 75-10°(1+0,03)
"T.v, —36n(wt, + Wt +tw,)—nv, -t, 24-75-36-2(15-0,2)-2-7,5-0,33
rae M —ko3(pUIUEHT yBEIMUEHUS HATPY3KHU 3a CUET MPOMbIBHOM Boabl, M = 0,03;
T — mpoIOHKUTENBLHOCTS PAOOTHI CTAHIIMM B CYTKH, 4, T = 24 u;
V¢ — pacdeTHas CKOpOCTh (PribTparuu, m/4, Vi= 7-8 mM/d;
N — guCi0 pereHepanuii GuiIbTpoB B CyTKH, N = 2;
W, — HHTEHCHBHOCTb TIOJa4H BOIBI HA B3PBIXJICHHE 3arpy3KH, 11/(c-M°);
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b.c

~ 3 IIT.

pabo4Mx COCTaBUT N, =

=503,42,




W, — HHTEHCUBHOCTH TIO1a4M BOJIbI HA BOJIO-BO3IYIITHYIO IIPOMBIBKY, JI/(C'MZ);
W3 — MIHTEHCHUBHOCTD ITOJJa49H BOJIbI HA BOJISTHYIO IIPOMBIBKY, n/(c~M2);
t; — IPOJIOIKUTENBHOCTD TPOCTOS OfHOTO PpuibTpa, 4, ty = 0,33.

3.2. Yucno GuibTpos, mrT.,

N, =05,/F, =05,50342 =11,2.
503,42

[Tpuaumaem uucno ¢unsTpoB 11 ¢ miomanasio Kaxaoro F, = T =458 M

Paszmepnr ¢punbtpa B x L = 6 x 8§ M. Yucno ¢puiabTpoB, HAXOASIIMXCS B PEMOHTE,
OpUHUMAEM  paBHBIM  JIByM, Torja oOmee 4Yucio  (GUIBTPOB  COCTAaBUT
Ny =N, +N, =11+2=13,
3.3. CxopocTh QpuibTpoBaHus pH (POPCUPOBAHHOM PEKUME COCTABUT, M/,
Vf ‘N f 7,5 11
VTN, oN,) T 9 O
o~ Np

4YTO COOTBETCTBYET CKOPOCTH (9-10) mpu GopcupoBaHHOM peKUME Uil TAKOTO THUIA
(buUIBTPOB.

I'maBa 9. OBE33APA’KUBAHUME U BBIITYCK OUHUILIEHHBIX
CTOYHBIX BO/I

9.1. O0e33apakuBaHue OUMIIEHHBIX CTOYHBIX BO/
OO6e33apakvBaHUE€ OYHUIIECHHBIX CTOYHBIX BOJ TPOM3BOJUTCS C IEJBIO
YHUYTOXKEHHUSI OCTABIIUXCS B HUX MATOTCHHBIX OAKTEpHW W YCTpaHEHUS OMACHOCTH

3apaxeHuss BOABI Bojoema. I[Ipum OMONOTMYECKOW OYHCTKE CTOYHBIX BOJ B
HCKYCCTBEHHBIX COOPYKEHUSX o0Ilee coaepkanue Oakrepuil ymeHslnaercs Ha 95 %.
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OnHako TMOJHOCTBIO YHUYTOXHUTH OOJIE3HETBOPHBIE OAKTEPUU MOMXKHO TOJBKO
o0e33apakMBaHUEM CTOYHBIX BOJI PA3JIMYHBIMU JOMOIHUTEIbHBIMU crioco0amu [10].

OO6e33apakuBaHle CTOYHBIX BOJ, COpachlBaeMbIX B BOJHBIE OOBEKTHI,
PEKOMEHJyeTCsl  MPOU3BOJAUTH  YIbTPaUOJIETOBBIM  H3IIydeHHeM. Jlomyckaercs
o0e33apaXMBaHUE XJIOPOM WJIM APYTHMH XJIOPCOAEPKAIIUMU peareHTaMu (XJIOpHOU
W3BECTBHIO, TUIIOXJIOPUTOM HATpPHs, MOJYyYaeMbIM B BHUJAE MNPOAYKTa C XMUMHYECKUX
NPEANPUATANA, DIIEKTPOJIU30M PpPACTBOPOB COJEH WJIA MUHEPAIM30BAaHHBIX BO/,
OPSIMBIM  DJIEKTPOJIM30M CTOYHBIX BOJ W Jp.) IpU OOECHEUYECHUU O005S3aTeTHHOTO
JCXJIOPUPOBAHUs 00€33apaKEHHBIX CTOYHBIX BOJI TIepe] COPOCOM B BOJIHBIN 00BEKT [1,
n. 9.2.11.2]. IlepeuncicHHBIE OKHCIWTEIHA BBI3BIBAIOT WHAKTUBAIIMIO KHIICYHBIX
BHUPYCOB B PE3yJIbTATE JCHATYpPUpPOBaHUs UX OenkoBoi o6omouku. [lo BupyuumHomy
aeiicTBuio cBoOogHbIE QopMmbl Xjopa B 50-100 pa3 mpeBOCXOISAT €ro CBSI3aHHBIC
¢opmel [10]. IToaToMy OIHHMM M3 PaCHPOCTPAHEHHBIX CHOCOOOB 00€33apa)KMBaHUS
CTOYHOM BOJBI SIBIISIETCS XJIOPUPOBAHHUE.

VYcTraHoBKa JUIsl XJIOPUPOBAHUS Ta3000pa3HbIM XJIOPOM HMMEET XJIOPATOPHYIO,
CMECHUTEINb, KOHTAKTHBIE pe3epByapbl. XJIOpAaTOpHAas COCTOMT H3 CKJIaJa XJopa,
XJIOPJIO3aTOPHOM, HACOCHOM M BCHOMOTrarenbHbIX IomemeHnid. Ckuax  xjopa
MpeIHa3HAuYeH JJI1 XpaHEHUs XJIopa B Oa/uioHaX WM B OOYKaxX B >KHJIKOM COCTOSIHUU.
[locne wucnapurenst ra3oo0pa3HbId XJIOp MPOXOJUT TPsSI3€BUK, (UIBTP U 3aTEM
noasoautca 4epe3 xjuoparopel JIOHMU-100 k 3kekropaMm, B KOTOpBIE HAcOCaMU-
MOBBICUTENSIMHU TTOJIAETCsl BOAONPOBOAHAS BoAa. [locie 3Toro xjgopHas Boga OTBOJUTCS
U3 XJIOPATOPHOHM B cMecUTENb. TUIIOBBIE XJIOPATOPHBIE MPUBEACHBI B Ta0. 9.1.

Tabmuna 9.1
JlaHHBIE TUITOBBIX XJIOPATOPHBIX, pabOTAIOIIMX HAa Ta3000pa3HOM XJIOpe

Tunoson IIpousBou- Tun Ilogaua | Kosmmuect- Bwmectn- [Tnomane
IIPOEKT TEIBHOCTh, | XJIOpaTo- | XJOpa, BO XJIOpa- | MOCTE CKIaJia | XIOpaTop-
KI/4 pa KI/4 TOPOB XJ0pa, T HOH, M
901-3/64 1 JIOHUH- | 0,2-1,3 2 - 9x6
100
901-3-17/69 2 -"- 0,4-2,5 2 11 12 x 6
901-3-16/70 5 ~"- 1,3-8,0 2 3,6 15 x 6
901-3-15/70 10 -"- 12,8 2 8,0 21 x 12
901-3-14/70 20 -''- 12,8 3 15,0 -
901-3-8/70 30 ~"- - - 21,0 30 x 12
901-3-10/70 50 -"- - 36,0 36 x 12

Pacxon akTUBHOTrO Xj10pa, KIr/4, HE0OXOUMOT0 ISl 00e33apaKuBaHUsI CTOYHBIX
BOJI, OTIpeieiIeTCs o popmyJie
o &0
1000

IJie & — pacyeTHas 103, I/M°, aKTHBHOTO XJI0pa, mprHIMaemast 1o 1. 9.2.11.4 CII [1] u
COCTABJISIFOLIAS JJI1 OUMILIEHHBIX CTOYHBIX BOJI:

- TI0CJIE MeXaHn4YecKoi ouynctkun — 10;

- MOCcJIe OMOJIOTHYECKOM OYMCTKH, (PHU3UKO-XUMUUYECKON U rITyOOKOM OYMCTKH — 3.
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JIist cMereHus: CTOYHOM BOJBI C XJIOPOM CJIEAYET MPUMEHSATh CMECUTEIH
aro6oro tuma [CIT 1, m. 9.2.11.6]. EpioBbie cMeCUTENIN MPUMEHSIIOTCS TIPU PACXOIe
ctounbix Bog g0 400 s/c. Cmecutenu Tuna jotka [lapmans npuMeHSIOTCS mpu
pacxoje CTOUHbIX Bog oT 1400 1o 280 teic. M¥/cyT (Tabur. 9.2, puc. 9.1).

Tabmuua 9.2
Pa3zmepsl cmecurenent Tuna jgotka [lapmans
[Iponycknas . ' )
CIIOCOOHOCTD, A B C D E Ha H H L | | L b
M3/cyT
1400-4200 135|13 (055(0,78| 1,32 | 0,29 | 0,26 | 0,32 | 585 | 1,7 | 4,7 | 7,17 | 0,23
4200-7000 1,35/045(055|0,78| 1,32 | 04 | 0,38 | 0,42 | 585 4 7 | 947 | 0,23
7000-32000 {1,475/ 06 | 08 |108| 1,45 | 0,65 | 06 | 0,65 | 6,1 7.4 11 | 13,63 | 0,5
32000-80000 |1,73|09 |13 |168| 1,7 | 0,61 | 0,59 | 0,63 | 6,6 7.4 11 | 13,97 1
80000-160000 |1,73| 1,2 | 1,3 |168| 1,7 1 0,8 1 6,6 8,9 |12,5] 14,97 1
160000-280000 {1,995| 15 | 1,8 | 2,28 | 1,95 1 085 | 115 | 71 | 102 | 14 | 153 | 15

1 — moxBoASIIIMIA JIOTOK; 2 — epeXo1; 3 — MOJABOSAIINN pacTpyO; 4 — TOPIOBUHA;

S

(24

T

&

Puc. 9.1. Cxema cmecutens tumna noTok [lapmans:

5 — oTBOAsAIIUHI pacTpyO; 6 - OTBOMSIIIMI JIOTOK; 7 — CTBOP MOJIHOTO MEPEMEIINBAHMUSI;

8 — mogava XJIOPHOM BOJIBI

[IpoaomKUTENBHOCTh KOHTAKTa XJOpPAa WJIM THIIOXJOPHUTA CO CTOYHOM BOJOU
B pe3epByape WM B OTBOJALIMX JOTKAaX M TPyOOINPOBOJAX HAIJICKHUT MPUHUMATH
30 mun [CII 1, n. 9.2.11.7]. {ns coOnroaeHns JaHHOW PEKOMEHAIUU MPUMEHSIOTCS
KOHTaKTHBIE PE3EPBYaphbl B KOJIMYECTBE HE MEHEE IBYX. [[pOEKTUPYIOTCSI KOHTAKTHBIE

pe3epByaphl Kak MepBUYHBIE OTCTOMHUKHU 0€3 CKpeOKoB (puc. 9.2).
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Puc. 9.2. KoHTakTHEIN
pesepByap:

1 — pactipenenuTenbHAS KaMepa;
2 — BIIYCKHOH JIOTOK;

3 — CTpyeHaIpaBJIsAIONTUH IIIHT;
4 — IpUAMOK OCaJIKa;

5 — COOpHBIH JIOTOK;

6 — TpyOorpoBo
OTIOPO>KHEHUS,

7 — BO3TyXOIPOBO/I

SNy

- "-.‘
! s
; ;
EN % 2
u I'4
g0l

X
NN

X

JlonyckaeTcst mpeaycMaTpuBaTh 0apOOTak BOJBI CXKAThIM BO3YXOM MpH
uaTeHcHBHOCTH 0,5 MY/(M%-4). B pe3yJIbTATE B3aUMOJICVCTBHS 3arPSI3HAIONINX BEILIECTB
C XJTOPOM 00pa3yeTcs 0CagoK, KOIMYECTBO KOTOPOTO CISAYeT IpHHUMATh 1 11 Ha 1 M°
CTOYHOW BOJIBI TP BIAXKHOCTHU 98 %o:

- TI0CJIE MEXaHUYECKOH OYMCTKA — 1,5

- 1ocJjie OMOJIOTUYECKON OYMCTKY B a9pOTEeHKaxX U Ha onoduibrpax — 0,5.

KonuyecTBo ocratouHoro xyopa B o00e33apakKeHHOW BOJIE TOCIE KOHTaKTa
OIDKHO 6BITH He Meree 1,5 r/m° [CIT 1, . 9.2.11.4].

Tabnuma 9.3
Pa3Mepbl TUTTOBBIX KOHTAKTHBIX PE3€PBYapOB
HpOHgCKHaSI Pacuernsbrit Yuciao PasmMepsl OTAEICHHS, M
CIIOCOOHOCTD, 06LgM, OTICIICHII
TBIC.M~/CyT M 2 IIMpHHA IUTMHA riyonHa

35 972 3 6 18 3,2
50 1350 3 6 24 3,2
50 1382 4 6 18 3,2
70 1720 3 6 30 3,2
70 1843 4 6 24 3,2
100 2534 4 6 33 3,2
140 3200 3 9 36 3,3
200 4200 3 9 48 3,3

Ipumep 9.1. Paccuntarh yCTaHOBKY JJIsE XJIOPUPOBAHKS ra3000pa3HbIM XJIOPOM
JUTSL CTOYHBIX BOJI ITPH CACAYIOIINX HCXOAHBIX JAHHBIX:

- MaKCUMAaJIbHBIN PAaCcX0/l CTOYHBIX BOJI, MS/‘-I, —1350;

- MUHIMAJIBHBINA PAcXO0] CTOYHBIX BOJ, MS/‘-I, —93,5;
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- CTOYHBIC BOJbI HO,Z[Bep}KGHBI MOJTHOM 6I/IOJIOFI/I‘ICCKOﬁ OYUCTKEC.
1. Pacuem xnopamopHoii.
1.1. MakcuMalibHO-4aCOBOM pacxo]i akTUBHOTO XJIopa, KI/4,
Qe — a-q,  3-1350 _40
“ " 1000 1000
1.2. MuHMMaIbHO-9aCOBOM pacxoj aKTUBHOTO XJIOpa, KI/4,

min
Qi — a-Gw _ 3-935 _og
1000 1000

1.3. Tak kak XJIOpPHOE XO3AMCTBO OYHUCTHBIX COOPYKECHUH JIOJDKHO
obecrieunBaTh BO3MOKHOCTh YBEJIMYEHHUSI pacyeTHOM M03bl xJjiopa B 1,5 pa3a 0e3
U3MCHCHHMS BMECTUMOCTH CKiamoB s pearentoB [CIT 1, 1m.9.2.11.5], To
MIPOU3BOAUTEIILHOCTD XJIOPATOPHOM COCTABUT, KI/4,

G=Q ”-15=4-15=6.

1.4. [TogOupaeM TUNIOBYIO XJIOpaTOpHYO 10 Tabi. 9.1: tunosoit npoekt 901-3-
16/70, momaua xmopa 1,3-8,0 Kr/4, 4kcIo XJIO0PaTOPOB — 2 U ILJIOIIAIh XJIOPATOPHON —
15 x 6 Mm%,

2. Bvibop cmecumens.

ITo Tab6u. 9.2 noxbupaem TUIMOBOM MPOEKT ¢ MPOITYCKHOM criocoOHocThiO 7000-
32000 MS/CYT Y COOTBETCTBYIOLIUMU pa3MepaMH.

3. Pacuem KOHMAaxkmHulx pe3epeyapos.

3.1. TpeGyeMmblit 00bEM KOHTAKTHBIX PE3EPBYapOB, M°;:

W.. =q, -T=1350-05=675,

rae (y — MaKCUMaJbHO YaCOBOM pacXoj, M/
T — Mpoa0JDKUTENILHOCTh KOHTaKTa, 4, 17 = 0,5.
3.2. Yncmo KOHTAaKTHBIX PE3EPBYapOB
W,, 675

_ Ver

n = =3,0 mr.,
oW, 2232

rme Wy =B x L xH=6x12x3,1 =223,2 m° (cm. prc. 9.2).
3.3. Pacxon Bo3ayxa, M/,
Q,=J-F-n,=05-6-12-3=108.
3.4. KOIM4ecTBO 0Ca/IKa, BHIMAIAIONIEr0 B KOHTAKTHBIX PE3epByapax, M /d,:
a- 0,5-1350
=2 — 0,675.
1000 1000
Ocagok M3 KOHTaKTHBIX PE3€pBYapoOB yIANSAETCA MEPUOAMYECKH IIOCIE CIIMBA
OTCTOCHHOM BOJIbI M HANPABISETCS WM HEMOCPEICTBEHHO HA WIJIOBbIE IJIOLIAAKHU IS
MOJICYIIKM WJIM K€ B HA4aJl0 CUCTEMbl OYMCTHBIX COOPYKEHHUU HAa MOBTOPHBIN LUK
OYHCTKH.

9.2. BbInyCK OYHIIIEHHBIX CTOYHBIX BOJ

JIist ciycka OYMIIEHHBIX CTOYHBIX BOJ B BOJOEMbI MPUMEHSIOT JIBa THIMA
BBIIIYCKOB: O€peroBble U pYCIOBbIE. beperoBbie BBITYCKUM MNOAPA3AETSAIOTCS Ha
3aTOIJIEHHbIE W  He3aTomieHHble. [[s 3aTOIIEHHBIX OEperoBhIX  BBIMTYCKOB
yCTpauBarOTCs OEperoBble KOJOJLBI C BBIXOJIOM CTOYHBIX BOJ MOJ YPOBEHb BOJbI B
BOJIOEME, HE3aTOIUICHHbIE OeperoBble BBIMYCKH MPEACTABISAIOT CO00Ml COeAMHEHHE

120



MOTOKOB TI0J] Pa3JIMYHBIM YyTIJIOM CIUAHHUSA. beperoBbie BBITYCKHM 00€CTIEYMBAIOT
HE3HAYUTEIbHOE TEePBOHAYAIILHOE CMEIIEHHE MOTOKOB, MOATOMY MPUMEHSIOTCS IJIS
CITyCKa CTOKOB C KOHIIGHTpAllUeW 3arpsA3HEHU, HE BIMSIOMIMX HAa CaHUTapHOE
COCTOSIHHE BOJIOEMA.

PycnoBbie BBITYCKH pacIioyiaratoTcsi Ha OMPEeICHHOM PAacCTOSHUU OT Oepera.
st cOpoca CTOYHBIX BOJ B PEKH BCEraa IIeIeCOO0Opa3sHO MPUMEHSTh PYCIOBBIC
PAcCCEUBAONINE BBITYCKH, KOTOpPHIE OOECHEeYNBAIOT HanOoJiee IOJIHOE CMEIICHHE
CTOYHOM BOJIbI C BOJAMHU BOJOEMA.

IIpumep 9.2. Paccuurtarh pyciioBOM PacCEUMBAKOLIMN BBITYCK JJISI OYUIICHHBIX
CTOYHBIX BOJ] TIPH CICAYIOMNX UCXOTHBIX JaHHBIX:

- pacxo/ CTOYHBIX BOJ (MaKCUMaJIbHBIH), M3/‘{, —1350;

- CpeIHMIi PaCXO CTOYHBIX BOJ, M /4, — 1200;

- IIUPUHA PEKU B MECTE BhIMycka, M, — 80;

- pacxo/l BOJIbl B pEKe, M3/C, - 3,4;

- OTMETKa MaKCHMAaJIbHOTO YPOBHsI BOJBI B peke Z;, M, — 117,4;

- OTMETKa YpOBHS BOJBI B OeperoBoM kojoAare Z;, M, — 115,6.

1. OnpenernsieM KpaTHOCTh pa30aBICHUS B paCUCTHOM CTBOPE:

o _(eQ +q,) _(097-34+03) 1
q, 0,33
rae Qy — pacxoj BOABI B peKe, M/

a — KOd(PULIMEHT CMEIIeHNS;

. 3 1200
Jw — CPEIHECEeKYHIHBIN pacXxo] CTOYHBIX BOJ M /C, - 3600 0,33.
2. JInvHa pabo4eil 4acTH BBIMYCKa M,
Lo q,-n-13 _ 0,33-11-80 _g5.4.

Q, 34
3. quametp TpyOBI BIMTyCKa M,

D:\/4-qw _ [4-033 <065,
TV 314-10

rje V — ckopocTb, M/c, V=1...1,6 m/c.
4. Kputrueckas JAJMHa AbIpYaTon TPYOBI, M,
3D 3:065 _
“T 400235
rae A — Ko3(pGUUUEHT TPEHUS MO JJIHHE.
Kputnueckast [iirHa JpIpyaThiX TPyO MPHU pa3IUYHbBIX JUAMETPaX:

D,mm | 300 400 500 600 700 800 | 1000 | 1200 | 1400
A 0,03 | 0,028 | 0,026 | 0,024 | 0,023 | 0,012 | 1,021 | 0,02 | 0,019
L, | 30 40 57 75 91 107 143 180 220

Kputnueckast anmuHa AbIpYaTHIX TPYO AOKHA OBITH MPAKTUYECKH OJIMHAKOBOM
paboueil yacT BBIIyCKa, YTO 00ECHEYUT PaBHOMEPHOE PACIPEAEICHIUE CTOYHBIX BOJ
M0 JUIMHE Y4YacTKa, T.K. BOCCTAHABIMBAEMbIil CKOPOCTHOW HAaIoOp U JAaBliEHUE OyIyT
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Oomm3ku mo 3HadeHuto. Ilpu L., > L morepu Hamopa B TpyOOMmpoBOJe HA TpEeHHUE
MEHBIIIE BOCCTAHABIMBAEMOT0 CKOPOCTHOTO HAIopa, IMO3TOMY JIaBJICHUE B KOHIIE €O
Oospllie, yeM B Hayaje, a npu L, < L morepu Hamopa Ha TpeHHE MPEBHIIIAIOT
BOCCTAHABJIMBAEMbIM CKOPOCTHOM HAIMOp U JAaBJEHHE B KOHIIE TPyOOIPOBO/ia MEHBIIIE,
YyeM B Hayaje.
5. MuUHUMAaIBHBIN HAlOP B OEPETOBOM KOJIOJIE, M,
H=27 -7,=117,4-1156=18.

I1asa 10. IPUEMHASI KAMEPA OUMCTHBIX COOPYKEHUM.
IMPOBEPKA PABOTHI OUUCTHBIX COOPYKEHUI

10.1. ITpuemHasi kamepa OYUCTHBIX COOPYKEHHUI

[IpuemHas kamepa mpeaHa3HAYaeTCs IS MPUEeMa CTOYHBIX BOJI, MOCTYHAIONTUX
Ha OYHCTHBIC COOPY)KCHHS, TAIlICHUS CKOPOCTH HAIOPHOTO TOTOKA >KHUIKOCTH W
COTIPSDKEHUST TPYOOTIPOBOZOB C OTKPBITHIMHU JIOTKaMH. Kamepbl mpemycMaTpuBaroTCs
Ha TIOCTYIUIEHWE CTOYHBIX BOA IO OJAHOMY WJIM JBYM TpyOOIpoBOAaM U
pacnoJIararoTCsi B HAChIMU BBICOTOU JI0 5 M.
Bri6op THumopasmepa kamepbl IMPOU3BOJUTCA B 3aBUCHUMOCTH OT TMPOIYCKHOM
CIIOCOOHOCTH, TMaMeTpa M KOJIMYECTBA HAMTOPHBIX TpyOorpoBo10B 1o Tad:. 10.1.
Tab6muma 10.1
Tunosvie npuemHbvle Kamepwbl

Ha oxun tpy6omnpoBon Ha nBa TpyGonpoBoaa
[Iponycknas | Inamerp, | Mapka Pazmepsr Huamerp | Mapka Pa3mepsl
CIOCOOHOCTD, MM MIPUEMHOMN Kamepbl TpyOBl, | IpUEMHOI A x B xH,
n/c KaMmephl MM qarm MM
31 200 I1K-1-20 2 x150 | IIK-2-15
55 250 [1K-1-25a 2 x200 | IIK-2-20
83 250 [1K-1-256 2 x 250 | IIK-2-25
134 400 [IK-1-40a 1000x1000x1200 [ 5 300 | TTK-2-30a | 1000x1500x1200
182 400 [1K-1-406 2 x 300 | [IK-2-306
280 500 ITK-1-50 2 x 400 | IIK-2-40
393 600 I1K-1-60 2 x500 | IIK-2-50
476 600 I1K-1-60 2 x 600 | TTK-2-60a | 1500x2000x1600
610 700 TIK-1-70 [1500x1500x1600 | 2 x 600 | TTK-2-606
750 700 I1K-1-70 2 x 700 | TIK-2-70 | 1600x2500x1600
1140 900 ITK-1-90 2 x 800 | IIK-2-80
1390 1400 ITK-1-110 2 x 900 | ITK-2-900 | 2000x2000x2000

10.2. IIpoBepka padoThl OUUCTHBIX COOPYKEHMIA
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Ha ouuncrtHble CcOOpyXEHHS KpPOME HCXOJHOW CTOYHOM BOJBI MOTYT TakKXe
MOCTYyNaTh:

- WIOBBIC BOJIbI U3 YIJIOTHUTENIEH MEXaHUYECKOTO 00e3BOKMBAHUS (CM. pHC. 5.3).
KonrdecTBo 3arps3HSIONIMX BEIIECTB B TAKOW UJIOBOM BOJIE COCTABIISACT: 110 B3BEIIICHHBIM
BemecTBaM — 800-1300 mr/m; mo BIIK , — 690-900 Mr/m [1, m. 9.2.14.28];

- wioBasg BOJa C WIOBBIX INIOMAMOK. JIOIOJHHUTEILHOE KOJIMYECTBO
3arpsI3HSIIONINX BEIIECTB OT WJIOBOW BOABI COCTABIISIOT: MPH CYIIKE COPOYKEHHBIX
ocankoB — 1o B3BemieHHBIM BeriectBam 2000 mr/im; mo BIIK,,. — 1000-2000 mr/n
(6ompImMe 3HAYEHUS IS TUIOMIAJOK-YIUTIOTHUTEICH, MEHBIINE — JJIs IPYTUX THUIIOB
TJIOIIAIOK);

- yrar ueHTpudyr npu padoTe NocaeIHUxX ¢ GIOKYITHTAMHU.

B aTuX choydasx OYHCTHBIE COOPYKEHHUS CIEIyeT pPAaCCUUTBHIBATh C Y4YETOM
JOTIOJIHUTEJIBHOTO KOJIMYECTBA 3arPSI3HSIONINX BEIIECTB.

Ipumep 10.2. [IpousBectu HPOBEPKY pabOThl OYMCTHBIX COOPYKCHUH NpH
MTOCTYIUICHUU CIEAYIOITUX CTOYHBIX BOJ:

- MAaKCHUMAaJIbHbIM pacxoJi MCXOJHOW CTOYHOM BOJIBI, MS/CYT, — 55 THIC.;
KOHIICHTPAITUS 3arpsI3HSIONINX BEIIECTB: B3BeIIeHHbIX BemecTB — 270 mr/it; BITK, o —
145 mr/m;

- CYTOUYHBIN PacX0J WIOBOM BOJBI C MIIOBBIX IIJIOMIATO0K C ac(anbTO-O0CTOHHBIM
OKpBITHEM, M/cyT, — 2400;

- cXeMa COOpPY)KCHHH BKJIIOYACT IMEPBUYHBIC TOPHU3OHTAIBHBIC OTCTOWHUKH U
a’POTEHKHU-BBITCCHUTETTN 0€3 pereHepaIuu.

1. CymmapHOE KOJMYECTBO CTOKOB, MOCTYMAIOIINX HA OYHUCTHBIE COOPYKCHHSI,
M,

Q. =Q,, +Q, =55000-+ 2400 = 57400,

rae Q) — CYTOUYHBIN pacxXo HIIOBOM BOJIBI, TOCTYMHAIOMICH ¢ MIIOBBIX TUIOMIAIOK, M,
2. KonnenTpanus 3arpsi3HEHUI COCTaBUT, MI/JI:
- TI0 B3BEIICHHBLIM BEILIECTBAM

~ Q. -C,, +Q,-C, 55000-270 + 2400-1000

c. =300,5;
Q,, 57400
- 110 BHKHOJIH
U Q. L, +QI L, _ 55000-145 + 2400-1000 ~1807.

« Q,, 57400

3. Ilo monyueHHbIM 3arpsisHeHUAM Tipu C,, > 300 MI/11 ciienyeT MpeaycMOTPETh
npea’spaTopbl Iepel TOPU3OHTAIbHBIMU OTCTOMHHKAaMHU, a i OWOJIOTHUYECKOM
OUHMCTKH CIIELYET MPEAYCMOTPETh a3POTEHKHU-BBITECHUTEH C PErE€HEPALIMEN.

4. Pacuem npeaspamopa.

4.1. DbdexT 0YNCTKH B OTCTOMHUKE COCTAaBUT, %0,
Cen —Co _ 300,5-130

C 300,5

en

9:

=56,7,

C., =130 mr/m.

Tako#t 3pdexT BrosHEe MOXKET OBITh JOCTUTHYT O€3 BBEACHHS aKTHMBHOTO WJIa,
3, 3
HO C MTOMOIIBIO MTO/IaYH C)KATOTO BO3yXa C yISIbHBIM pacxonoMm 5 m™/M™. [Ipeasparop
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MOXKET yBeIuuuBaTh OS(PGEKTUBHOCTh 3aJIepXKaHUs 3arpsA3HSIONIMX BEIIECTB
BIIK ;,x ¥ B3BEIIIEHHBIM BEIIECTBAM B EPBUYHBIX OTCTOMHUKAX Ha 20-25 %.
3
4.2. O0beM KaMephl IIpea’palyu, M-,

W gt - B0 e,
rae g, = % = % =23917.
4.3. Ilnomaas 3epkana BOJbI, M,
W,
Fl=t 1972 o575
H, 31
44.B,=B, =9M, n,=ng, =3.
4.5. Jlimna ipeasparopa, M,
E
S B2 g

"h .B. 6-3

p p
4.6. [TorpebHOE KOIUYECTBO BO3/IyXa, M/,
Q.. =J-q, =5-23917 =119585.
5. Ilepepacuem nepsuyHvix 20pU30HMAILHBLIX OMCMOUHUKOS.
5.1. 'mppaBiuueckas KPYIMHOCTh OCaXKICHUSI, MM/C,
1000K - H 1000-0,5-31

n, 023
tset( Ksetr; H set j 500[0,353,1j
1 )

5.2. IIpon3BOAUTENBLHOCTH OJTHOTO OTCTOMHUKA, M3/q,
O =368, L, -K. (U, —v)=36-9-24-05-(2,35-0,05) = 894,2.
5.3. HUucao OTCTOMHUKOB

set * set ! “set

n = q_W _ 23917 _ 27
O 8942
5.4. CyTO4HOE KOJMYECTBO BBIMABIIETO OCAJKa, M3/cyT,
. Q,(c.,-C.)  57400(300,5-130)
Qs = ;= — =1957.
(100-P,,) 7-10*  (100-95)-1-10
6. Ilepepacuem aspomenkos-evimecnumeneu ¢ pecenepayuel.
6.1. Jlo3a una B peredeparope, 1/1,

a =a 1 =18 L =5,0,
2R, 20,28

R a 18
© 1000 1000
J,—a, 120-18

=0,28

6.2. YaenbHasi CKOPOCTb OKHCJICHUS, MI/T,
15.2 1

15.2+33-2+0,625-2 1+0,07-5

o =85 =198

110

6.3. BIIK,., omnpenenseMoe C yderoM pa30aBieHUs PEUUPKYISIIITUOHHBIM

pacxooM, Mr/1,
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 180+15-0,28

. =1439.
1+0,28
6.4. ITpo1OIKUTETLHOCT OKUCIICHUS OPTAaHUYECKUX 3arpA3HAIONINX BEIIECTB, Y,
180-15

°~0,28-501-03)198
6.5. TIpoI0OIDKUTEIBLHOCTE 00paOOTKH BOIBI B adPOTEHKE t,, ,

t = £|g@ =193.

°oJ18 7 15
6.6. IIpoa0mKUTENBHOCTD PEreHEpaALlnY, Y,
t =85-2=65.
6.7. BMeCTUMOCTh a’3pOTEHKa, MS,
W, =t (1+R,)q, =2,0(1+0,28)-2391,7 = 6122,7.
6.8. BMmecTuMOCTb pereneparopa, M,
W =t -R.-q, =6,5-0,28-2391,7 = 4352,9.
6.9. O611asi BMECTHMOCTb a9POTEHKA, COBMEIICHHOTO C PEreHEPATOPOM, M,
W =W, +W. =6122,7 +4352,9 =10475,6.
6.10. Yucno KopuaopoB B adPOTEHKE
W, 104756 57

° W 43529

r

[TpuaMMaeM 9rCIIO KOPUAOPOB N = 3.
6.11. TIpu uncre cexiwii n, = 4 TpeGyeMasi BMECTHMOCTB OJHOTO COOPYKEHHS, M,

~10475,6

W = 2618,9.

atr

Hanee nm.6.12—6.15 npou3BouM aHAJIOTUYHO MPUMEPY 7.2 TaHHOTO MOCOOHS.
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