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1. OBIHE NMOJIOXKEHHA

1.1. MeTonoska npegHadHaueHa AN OUCHKM TexHONormueckoft xhdexTHB-
HOCTH, CTENeHH HMCMOMb30OBAHHUA TEXHHYECKHX BO3IMOXHOCTCR ropaCKHMX OYHCTHBIX
coopyXeHuft U 3PPeKTMBHOCTH X paboThl nMpH PaKTHYCCKOM pacxoxe U CoCTaBe
nocrynamouiet BoAbl.

MeToOoHKa pacnpoCTpaHAeTca Ha OYHCTHLIC COOPYXXCHHSA, B KOTOPBIX MpollecC-
Chl GUONMOrMUECKON OYUCTKHM CTOUHBIX BOA OCYUISCTBNAITCA B 23POTEHKAX H
SuodrbTpax.

1.2. TexHonoruueckad 3DEPEKTHBHOCT, TOPOACKHX OYHCTHBIX COOpYXe-
HUff onpedensierTcad COMNOCTABIICHHEM TPOCKTHBIX NOKaBATeNe#! CTEerneHM OUYKCTKH
CTOMHBIX BOO ¢ (aKTHUYeCKHMH. [IpH OTCYTCTBHM MNPOEKTHLIX HaHHLIX, 8 TaKXKe
IPH OTKJIOHEHuW pacxola H COCTaBA MOCTYMAOIUMX HAa OYMCTKY CTOYHLIX BOI OT
MPOEKTHLIX MNapaMeTPOB OpraHbl XWIHIHO-KOMMyHamsHoro xo3sicrsa (IIpous-
BOACTBCHHBLIC YIpaBieHUs BOJONPOBOJHO-KAHAM3ALHOHHOIO XO03fACTBa) omnpe-
OeNAT HOPMATHBRHLIC TNoKazarenu paloThl OUMCTHBLIX COOPYXEHHH, KOTOpHIC
BKITIOYEIOTCA B XodaTallcTBO IUIA MOJIYUCHHUS padpellieHHA Ha cneyyanbHoe BOJO-
Mcrons3oBaHie. [lopsalox cormnacoBaHusA MPOH3BOOMTCA B COOTBETCTBHMH ¢ “HHCT-
PYKIMEA © nopadke COTNacoBaHHMA H BbhidayM pas’pellieHHs Ha CMNCHAIBLHOE BO-
DOMCIIONBL3OBaHue".

1.3. JdbdexTHBHO paboTalolUMMH OYHCTHHIMH COOPYXEHHAMH SABJAIOTCA
COOPYXXKEHHA, UYHCIIEHHDbIC 3HAYECHHMA [OKa3aTeNelt KayecTBa OYHCTKH KOTOPBLIX He
NMPeBHIILAOT MPOCKTHLIX HIIH HOPMATHBHAIX nokasarenett®.

1.4. PacueTHhiec 3HAYCHWA OCHOBHBIX HOPMATHBHEIX Nokazatesneit: Guosoru-
yecko#t norpebuocti p kKucnopone (BITK) M B3BelIeHHBIX BEIECTB H OUHILIEHHOMN
Bofle—onpenendaiorTcs no mi 2.12-2.24 Hacrosue#t Meroonxku. PaKTHYECKHE 3H 8-
YeHMA YyKa3aHHLIX TNOoKalaTenelt onpeaedioTca no "MeToouke TEXHOIIOTHYECKOTro
KOHTpONA paloThl OUHCTHRIX COOpPYXeHHR ropoacko#t xaHamulauuu’ (M., Crpofi-
ulnar, 1977).

PacueTHble 3HaueHHs choenddHUECKHX MNOKazaTeneft KauyecTBa OUYHMIICHHBIX
CTOYHMX BOO, OO0yCnoBleHHbBIX COpoCOM B KaHATH3aUMIO ITPOM3BOACTBEHHBIX
CTOYHBIX BOO, oNpeaenAOTCH no “llpapinam NpueMa NMpoH3BONCTBEHHBLIX CTOYHBIX
BOIlL B CHCTEMBI KRHATH3IAIMH HacenmeHHBIX MyHkToB” (M., OHTU AxagmemMuu
KOMMYHaibHoro xo3safictrea uM. K.JI, [Tamdunona, 1985) ¢ yueroM MX KOHIUEHT-
patMH M 3P PEeKTHBHOCTH yOameHUA Ha OYHCTHLRIX CoOpyXeHHAX, IlepeueHsh crieyu-
PHYeCKHX MOKa3aTeseft COrylacoBBIBACTCA C MECTHBIMH OPraHaMH 10 PeryJIHpOBA-
HUIO MCNMONBIOBAHUA M OXpaHe BOA MO NMPEACTABNCHUIO BRAO&NBUA OYKHCTHRIX COO-
PYXeHHR B COOTBCTCTBHH C YCTS8HOBJIEHHBIM MOPAINKOM O COTTaCOBaHHH M Bhigue
pa3pelileHHA Ha CrieHaTbHoe BORONMONMB3IOBAHHE,

1.5. TlokazaTenu paloThl OYHCTHRIX COOpPYXeHHH ONpeaenfAlOTCA Ha OCHOBAE-
HUH 8aHaTKH3a MpeACTaBIeHHBIX (CpeaHecyTouHsIX) mpol cTouHmIX Bol. OrGop
mpod NPOH3BOAUTCA B COOTBETCTBHMHM C ImaBo#t 2 MeTOOMKHM TEXHONMOTHYECKOIO
KOHTpoJA paboThl OYMCTHRIX COOpPYXeHMft ropofickoff KaHamu3auuu, I'padmk
oTOopa npol cornacoBbipaercd ¢ OpraHaMH rocynapcTseHHoro Haasopa, Epoﬁu
pexoMesiiyeTct oTONPATE apTOMATINECKMMHE NTpoGooTOopHUKaMH,

1.6. Ecru uncnieHHble 3HAUYCHUA MOKA3ATENEH KaUECTBA OYHCTKH CTOYHBIX BOJX
BbIllle NMPOEKTHRIX HIH HOPMATHBHEIX, HEOOXOAMMO NMPOHM3BECTH OUeHKY 3ddek-
THBHOCTH paboThli KKAOTO OTAEBHOI'O COOPYXKEHHA, BXOMALLEIO B COCTAB I'OPOJIC-
KHX OYHCTHRIX COOpPYXEHHA, C LEIbI0 YCTEHOBJICHHA NMPHYMH OTKJIOHEHHMA TMOKAa3a-
TeNnet OT MPOCKTHRIX HITH HOPMATUBHAIX,

1.7. Ilpu npeBHIlIEHHH YHCNIEHHBIX 3HAUeHH#t NokasaTeneft GpaKkTHUECKOTr'O Ka-
YeCTBA OYHCTKH CTOYHBIX BOJ HAQ MPOCKTHLIMH MJTH HOpMATHBHRIMHM BETHYHHAMH
KOHTPOJIMPYEMRIX TIOKA3aTeNeH, 8 TaK)XKe B ChyyasuX, Koraa c¢6poC OUHIEHHBIX
CTOWHBIX BOH, MOKA3ATE/IH KOTOPHIX COOTBETCTBYIOT TpeboBaHuAM 1. 1.3, Ho M3-3a

* 3¢dexmunHo paboTamiume OUNCTHBRIE COOpPYXeHMA MO INMyOHHE OYMCTKM
CTOUHLIX BOJ MOTYT HE OTBCUATH TPeSOBAHMAM, YCTRHOBICHHLIM OPI'aHaMH Mo pe-
TYTMPOBAHHMIO MHCIIONbIOBAHMA M OXpaHhl Bod, B CooTpercTBHM C llpasunamu
OXpaHhl MOBEPXHOCTHLIX BOA OT 3aA'pA3HEHMA CTOUHLIMU BoOaMH", B 3THX cnyuanax
OLCHHBACTCA TAKXe NOCTATOYHOCTH OYHCTKH CTOUYHBIX BOH C TOYKH 3peHHA cobnio-
IleHUs yKa38HHBIX MPaBWII.
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MEPErpy3KH OYACTHRIX COOpyxeHHH He obecneunBaloT cobGmopenue TpebGosamuit
[IpaBun oxpaHhl NOBEPXHOCTHBIX BOR OT 3arpA3HEHHA CTOYHBIMH BOOAMH'’, BiTa-
DCNBUbI OYHCTHBIX COOpPYXeHHA NOJMKHHI pa3paGoraTs IWaH Mepompua™Hit no

obecrieyeHHI0 3 PEeKTMBHOR OUHCTKH CTOMHBIX BOI, PEATHIAUMA KOTOPOTO HOJIKHA
obecneynTs cobnoneHne 3THX TpeGoB aMuit.

B pa3pabateipaeMbift [IaH MEpONPHATHR B COOTBETICTBHH C MECTHLIMH
YCNOBHAMHK BKIIOYAeTCA NepedeHb BONOOXPAHHBIX MEPONPHATHR, B TOM MHCIIE
NMPpOEeKTHPOBAHHE COOPYXEHHR NpH paCUMPEHUH CTaHUMH, HX CTPOKTENBCTBO, pE-
KOHCTPYKUHA NEeACTBYIOIUMX COOPYXeHHH, CPOKH HMX peanM3anuu (BBOOA B JIKC-
Iiyaranuo), obopembl (PHHaHCMpOBAaHHA M HOPMATHBHLIC MOKAa3aTeNIH KauecTBa
OYMCTKH CTOMHBLIX BOI B HACTOSIIMR NepHon 10 OCYLUCCTBJICHHA MeEponpHATHH
M IOCTHFaeMble 3a cueT BBooa B NcHACTBME BONOOXpaHHLIX MeEpONpHATHR, npeny-
CMOTpEHHbIX IUIAHOM. YKa3aHHWH IUTaH MEpONpHATHA COTrNacOBBIBAETCA C Op-
ranaMi rocymapCTBEHHOI'0 Han3opa, YTBEpXIaeTcd MCNOJIKOMAMH (TOPONCKHMH
Wiy ob6nactHeiMH) COBETOB HApPOMHBIX NEMyTaTOB M BKITIOH2ETCA B IUNIaH IKOHOMH-
YeCKOro H COUHANIBHOIO Pa3BHTHUA OTPACHH.

1.8. ITpu o6GHapyXeHHH HOCTYIUIEHH Ha OUMCTHBIE COOpYXEHMA TOKCHYHBIX MpPO-
MBILIUIEHHLIX CTOKOB, BCNENCTBHE Yero MOXET NPOH3OATH HapylIeHHE peXHMA
paboThbl OYHCTHBIX COOpPYXeHMH HMNAH NpH NpOBEdCHMH aBapHAHO-BOCCTAHOBHTEND-
HbIX paboT, NoBnexuIuX 3a coboft cOpoc HeOUHLLIEHHBIX WIIH HElOCTATOYHO OYHIICH-
HbIX CTOYHBLIX BON B BOOHBI¢ 0OBEKTHI, By1aneNnbilbl QUUCTHLIX COOPYXEHHHA NOMXHDI
HEMeUIeHHO HHPOPMHPOBATL OpraHhl N0 PEryITHPOBAHHMIO HCIONBIOBAHMA H OXPa-
He BOIIL.

1.9. Ilpn npesblllleHHH WHMCIIEHHBIX 3HaYeHHA (aKTHYECKHX NOKa3aTenei Ka-
YecTB2a OYMCTKH CTOYHBIX BOI Hall NMPOCKTHHIMH HJIM HOpPMATHBHLIMH H Hecobsmione-
HHH TpebGopanult ’IlpaBun oxpaHbl MOBEPXHOCTHBIX BOI OT 3arpA3HEHHA CTOYHBIMH
BOJAMH™’ OpraHsl N0 peryjMpoBaHMI0 HCNMONBIOBAHHA H OXpaHe BOM BIIpaBe NpUMe-
HATH CAHKIMH B COOTBETCTBHH C ’'MeTOONMUYECKHMH yKa3aHMAMH O nopAnke TIpH-
BJICUCHHA K OTRETCTBEHHOCTH JIMIl, BHHOBHLIX B HapyIlleHHH BOOHOTO 3aKOHONa-
TeNbCTBA™, YTBepXKneHHNMH MunBonxo3om CCCP 10 uions 1981 rona.

1.10. Meronuka cocTapsniedHa B coorpercTBHM ¢ rnmasoft CHull 2.04.03, — 85
"CrpourenbHble HOpMBI H Mpapuna. KaHanuaauus, Hapy)XHbI€ CETH U COOPYXeHHA'’
¥ TlpaswnaMu TeXHHYECKON IKCIUTYaTalHH CHCTEM BofocHabxeHus u BotooTBeElE-
HHAR HaceneHHbIX mecT ~° (M., Crpoftnapar, 1979).

2. OUEHKA TEXHOJIOTHYECKOHA 30®EKTHBHOCTH PABOTDI
rOPOICKHX OYHCTHBHIX COOPY XKEHHH

Pemerxu, npobHikH

2.1. Peulerku npeaHa3sHaueHhl IS 3a0epXXaHUA KpYMHLIX 3arpA3HAOLMX Be-
IIIECTB CTOYHBIX BON, B OCHOPHOM OpPraHH4YecCKOro MpOMCXOXICHHA (TeKCTHIIS,
Gymara, KYXOHHLIe OTXOObI M IOp.), uTo obecneuMBaeT HOPMAIBHbBIE YCIOBHA
3KCIUTY aTalMH NOCNEAYIOLMX COOpYXECHHA,

2.2. Or6pochi, CHATBHIE C peLeTOK, CJeNYyeT HalpaBHTL Ha TEXHOJNIOTHYECKYIO
o6paboTKy Ha MOCAEAYIOLMX coopyxenuax, mi6o BuiBe3TH Ha 06paboTKy 3a mpe-
oennl CTaHUHH To cornacopaHHio ¢ opraHamu CIC, B nepsom ciyuae orOpocsl
IOJKHBI GBITH H3MeNbYeHH Ha ClIeNMANBHNX Opobrikax.

MHecxkonosxn

2.3, IleckonoBkK npedHa3sHaYeHb! A 3allepXaHHA KPYMHRIX 3arpA3HAIOLMX
BELIECTB CTOYHLIX BOI B OCHOBHOM HEOPraHH4YecKOro mMpoHCXoxueHufl (TriaBHbLIM
o0pa3om necok pasmepoMm 0,25 mm H Gomnee), 9To HeoGxomumMo mna obecneyeHns
HopMmansHoft paboTh! HACOCHLIX CTAHUHA H coopyxeHult o6paboTku ocankoB.

2.4, TexHonormueckas 3d¢dexTHBHOCTD paGOTH NECKONOBOK OIpenensierca
KOJIHYECTBOM 3allepXaHHOTO MNecCKa, 8 TAXXKe colepXaHHeM B NecKe 4acTvll ¢pak-
unamu 0,25 MM u Gomnee, 30bHOCTH nNecka (ocagka NECKONOBOK), HATHYMEM
IeCKa B ocaiKe NepBHYHBIX OTCTORHHKOB.
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2.5. IIpn Texnonorwueckn 3¢pdexrunHoft paboTe NECKONOBOK MPOUECHT 3aEPXKa-
H1A necka ¢paxamamu (0,25 MM 1 Gonee momkeH COCTaBJIATL He Metiee 70%, 30Ny
HOCTh NecKa — He MeHee 70%, a collepXaHMe NMECKa B OCANKE NMEPBHYHALIX OTCTORHM-
KOB He NOJIXKHO Npeanillath §%.

2.6. [ononHuTensHO TexHONOrmueckyw 3dPeKTHBHOCTE paboTh MECKONOBOK
OTIpEnEeNANT CPABHEHHEM MPOUEHTHOIO CONEPXAHMA NMECKA B OCANKE NMECKONOBOK
H ero 30HUTABHOCTRID. Uem MeHbILEe OTIHYAIOTCA 3ITH NOKAa3aTenM Npyr OT Apyra
(B cpennem Ha- 5—-7%), Tem 3®dexTHBHee paboTaeT MECKONOBKA MO KAYECTBY
3afnep)XKHBAEMOro ocanKa.

2.7. B ciy4ae neperpy3ku NneckonoBox GONBIIHM KOMYECTBOM NOCTYyNapiueH

Boohl 3p¢deKTMBHOCTL 3anepxaHHs Tnecka ¢paxkuuamu 0,25 Mm u  Gonee
(9, %) rOpM3OHTANLHOM NMecKONOBKOH onpelienderca no Gopmyne

I=F(Y,[#) (1)
rae £=H, [T - nosepxHocTHas Harpy3ka, Mm/c; Hp — pabouas rny6uHa NecKo-
NoBKM, MM; T =L /¥ - Bpema mpeOLIBAHNHA CTOMHON XXMOKOCTH B IECKONOB-

Ke,C, L — IJIMHA NeCKOJIOBKH, M; 4 =q/w — CKOPOCTH OBHXEHHA CTOUHBLIX
BOM, M/C; @ — DACXOI CTOMHBIX BOI, M3/c; W — IUIOLIANL XHBOTO CEHEHAN Mec-
KOMOBKH, M2 Y, — MOpaBHYECKaAR KPYMHOCTS NeckKa, Mm/c,

3Hat|le:mx U, ona vacmi necka pasmepom 0,25 MM H Gonee NMpHBeneHbI
8 Tabn. 1.

Tabnunal

PajMep necxa mMamerpoM, MM |  HOpaBmMueckas xpymiocTs
M,, MM/c
041-08 o 65 T
0,31-0,4 37
0,21-0,3 26
3, %

w ' ‘. |
Puc. 1. IddexT 3anepxaHus B NECKONOBKE 50 ‘. _
NecKa pajlIHYHOR KPYNIHOCTH B 3aBHCHMOC-
TH OT BEJIMUHHBL Uj £.
¢ W0
ol ;

g f

3aBuCHMOCTh I = F (o /f) mpencrasnena B pune rpaduxa Ha puc. 1,

Texnonornieckn 3pPexBHO paboTaOUMMH NECKOJIOBKAMH CYMTAIOTCH
Te, Y KOTOPhIX NPOLUEHT 3JafepXaAHMA MNecKa OTNMHYACTCH OT PaCCYHTRHHOI'O Mo
nanHolt Meronuke He Gonee yeM Ha 10% B CTOPOHY YMeHbILICHHS,

[NeppHunbie OTCTONHHKH

2.8. MepBHuHble OTCTORHMKH TpefHa’HauYeHbl UM YMeHbllIeHHA KOHUCHTPAUMH
HepacTBOPHMBIX 3ArpASHAOUIMX BEIIECTB CTOYHBIX BO/, CMOCOGHAIX B 3aBHCHMOCTH
OT YAeNRHOro Beca OCefaTh MOM ACHCTBHEM CHIIhi TAXECTH MIH BCIUTHIBATH (B3Be-
uleHHble BeinecTBa). TexHonormuecky®w 3GPeKTMBHOCT paboThl MNEPBHUHLIX
OTCTOHHHKOB CllelyeT OUCHMBAaTh MO OTHOLUCHHI® KOHUCHTPAIMH BIBCIUCHHRIX H

5



Puc. 2. 3apucuMocTs 0-
¢exTa ocaxienns (2, %) or
BpeMeHH npeSuBanna (T) »
KOHUEHTPAUMH BIBCILCHHEIX
BELeCTB IJIA NOPORCKOH CTOY-
HOR BOON INPH TEeMIICPATYpe
200C 1 paBHOMEpPHOM ITDH-
TOKE CTOYHMLIX BOJI,

T
e
e
—

2

Puc. 3. I'padux pnx onpe-
OeNIecHHA BMMAHHRE Ha 230-
dexTHBHOCTS paboTel nep-
BHYHBRIX OTCTOHHHKOB HepaB-
HOMEPHOCTH NPHTOKAE H TeM-
[epaTyphl CTOYHORR BOOK

HeopephiBHOH NHHHeRA mO-
Ka3aHhl MONMPaBKH HA HEpPAB-
HOMEPHOCTL NPHTOKS, %,AnK
KOHIIEHTPAIMH  B3PCllUEHHBIX
pemiects 100, 200, 300,
400 mr/n;

NYHKTHPOM — NOMNpPaBKH,
%, Ha 10C pa3HOCTH MmOCTY-
namoie#t soasl H £ = 200C

10 15 20 25 30

OCENAXIIMX BeilieCTB B MOCTYNawilell ¥ BhIxonAinelt (ocneTneHHoRt) sone (3ddexrt
ocaxacHua), no alcomoTHOR KOHUCHTPANMK YKa3aHHLIX BellleCTB B OCBET/ICHHO#
BOME, & TAKXE 10 KOJIMYECTBY K BIIAXCHOCTH 38AEP)XHBACMOr0 OCaxKa.

2.9. dbdexT ocaxaeHHt B MEPBHYHHIX OTCTOHHMKAX 3aBHCHT B OCHOBHOM OT
HCXOMHBIX KOHUCHTpPAaUHHR B3BClUEHHAIX H OCEeNAILIHX BelieCTB, HX COOTHOILEHHA,
BpeMeHH OTCTAHBAHHMA, TEeMINepaTyphl CTOYHLIX BOM, KOHCTPYKTHBHBIX 0co6eHHOC-
Teft coopyxeHux. HbdeKkT ocaxIeHHR BIBELISHHBIX BeELIeCTB OT BPEMeHH OTCTaH-
BAHMA CNeAyeT onpenensTs no rpaduxy Ha puc. 2.

2.10. [Ins OKOHUATEMLHOTO onpefaenecHUN TeXHonorwueckoit 3QdeKTHBHOCTH
paboTH MNepBHUHRIX OTCTOHHHKOB CleayeT B BeHWHHY 3)¢deKTa OCBETNCHHA
BHECTH NMONPABKM HA HEPAPHOMEPHOCTH MPHTOKA M TEMMNEPATYPY CTOYHOH BOALI
B COOTBETCTBHM ¢ rpaduxom Ha puc. J, llonpapka Ha HEPABHOMEPHOCTD NIPHTOKA
3ABHCHT OT KOHIEHTPAUMH B3BCLICHHLIX BEILECTB B HCXOOHOR BOOE H NPOQOIDKH-
TEJIBHOCTH OTCTAaHBaHHA. TeMmepaTypHas NONpaBKa 3aBHCHT OT TEeMIEPATYDhI
OOCTYNADILECR BOALI H MPOJOJDKHTETBHOCTH OTCTAMBaAHHA, TeMMnepaTypHad 1o -
Ka OaHa B pacuere Ha 10C OTKIIOHEHHR peanmpHOft TeMnepaTYpH BoOkl or 20°C,
[Ipn oueHxke paGoThi OTCTORHMKA MPH PA3HBIX TEMIECPATYPAX BEIHUMHY KTa
3aJICpXAHHA B3BeEllIEHHLIX BelleCTs, onpefencHHyn npu 20°C (cm. puc. 2) cne-
Ayer yMeHpUMT: (pH £ peamsHo#t Boan Gonee 20°0C) nm ypenmuaume (NMpn ¢
Metiee 200C) Ha BeIMUKMHY TeMneparypno#i nonpapky Ha 10C, yMHOXEHHYY Ha
YHCII0 FPaAllyCOB OTKIIOHEHMA peankHOoft TeMnepaTyphl Boan ot 20°C, TexHosnoru-
YeCcKH 30¢eKTHBHO palorawumM NEpBHUYHKM OTCTORHHKOM CJeAYeT CHHTATH
TAKOR OTCTORHMK, ¥y Kkotoporo daxtHueckuit 3PPeKT OCBEINEHHA OTIIMYACTCA
OT PaCCUHTAHHOIO IO AsHHO# MeTonuxe He Gonee ywem Ha 10% B CTOPOHY yMeHL-
IeHus. CHxerHe 39deKTHBHOCTH paboTH OTCTOMHHKE ROIYCKAETCA 3a CYeT
pAla HeyuTeHHMIX GaKTOpOB.

O6uriio B XopolIO paGoTAIUIMX BEPTHKAIBHAIX OTCTOHNHHKAX NPH BPEMOHH
npeluBanun 1,5 1 3ddeKT 380epXRUR BIBLICHHLIX BEIISCTE COCTABNALT NOPRAT-
K8 40%, B PATHAUIBHLIX H I'OPDHIOHTUIBHHIX — Nopanxa 50%. Ilpy yBemrueHun
BPEMEHH OTCTAMBSHHR 100 2-2,5 9 3QdexT ocaxaeHHt COOTBCTCTBCHHO YBEJIMYH-
BaeTcH Ha 5-—-10%.

2.11. BnaxHOCTS BLIPYXEEMOTO OCANKA B TeXHOMOTHYECKH aPpdexTHBHO
paGorapumx orcTOfMMKAX He MODKHa OHTH Gonee 95% MPH CAMOTEMHOM yHane-
HHH ¥ Oonee 94% npu ynaneHuH (OTKauKe) HACOCEMM.
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IlTpumevanue. [lonyckaeTca yBenuueHHe BIIAXHOCTH OCaZika TOJIBKO B CIyYaAX
MOAAYH B TNEPBUYHLIE OTCTOHHMKH HIOLITOYHOTrO aKTHBHOrO Hna, B atom cnyuvae
BJIAXKHOCTh OCA[IKa YBEJIMUMBACTCA COOTBETCTBEHHO BeNTMYHHE NOOaBNIECHHA aKTHB-
HOro Hna.

A3poTeHKH H OHODHNBTPHI

2.12. Aspotenky B OnodibTphl HoKHBI 00ecnewBaTh OHONOTHYECKYIO OUMCT-
Ky CTOYHBEIX BO[L OT 3arpA3HAIOIIMX BEILECTB B OCHOBHOM OpPTaHHYECKOIo NPOHC-
XOXIEHHA, HaXOMALMXCA BO B3BEIUEHHOM, KOJUIOMIHOM H pPacTBOPEHHOM COCTOS-
HUAX. TexHonornueckyw agpdexTuBHOoCTF paboTh a3poreHkoB H OHobHUMETpOB
Cneflyer onpeneisiTh NO KavyeCTBY OYHIIEHHOH BOOLI, BhIpaXeHHoMY B 0600uIeH-
HoM noxa3arene — BIIK.

2.13. KayecTBO CTOYHOM BOARBI, ouHUIcHHO# B asporeHkax no BIIKs5qyypc B 3aBH-
CHMOCTH OT Harpy3x Ha 1 r 6e330nBHOr0O BellecTBA C YYSTOM BNTHAHHA TemIepa-
Typsl H oTHotueHHst XITK/BIIKg nocrymaoowe#f Boabl,ClleAyeT ONpeAeNnaTs Mo rpa-

MKY Ha pHC. 4, 3aBHCHMOCThL COCTaBJicHa I £ = 150C )(ITE(/BHK5 =2,
ITK — xumuueckas norpeGHOCTh B KHCIIOPOLUE.

2.14. llns onpenencHUs KauecTBa OUMILCHHOHR BOOAL! NPH M3IMEHEHHUN BEMMUYMHBI
otHowleHHs XIIK/BIIKs u TeMnepaTyphl MO CPaBHEHHIO CO 3HaAUeHHWAMM, IIPHHATDI-
MH NPH CcoCTaBJIeHHMH rpadmka Ha pHc. 4, peKOMEHOYETCH pacyeT TeXHOJIoOrHYeCKoft
3bPeKTHBHOCTH IIPOH3BOAMNTE Mo dopmyne

2/3 1
L *st 4 + (XTIK/BIIKg)+ 0,015N —;5- > (2)

roe Lg, .~ BIIKs5 oTcroenHoft ountieHHo# crouHo#t Boasl, mr/n; XIMK/BMKs — Be-
mMyMHa XHMHYecKoft H OHoJtorHuecko#t norpefHoOCTH B KHCIOpOAE, NMOCTyNaloleh
B a3POTEHKH CTOUYHOH BOILI! N — Harpy3ka Ha 1 r 6e330JIBHOT'O CyXOT0 BelllecT-
Ba akTUBHoro muna, Mr BIIKs/r.cyTr; £ — Temneparypa cToYHOM BOIBI, OCTY Nalo-
el B a3pOTCHK.

Harpy3aky Ha 1 r 6¢330/1LHOTO CyXOro BellecTsa akTHBHOTO uia (M) onpenensioT

no dopmyrne
N=N, [a.,(1-S,), (3)

rie Ng=Qcp BIIKs ¥ - Harpy3Ka Ha 1 M3 aspoTenka 1o BIIK3, r/cyT;
() cp — cpenHeCyTOUHBIA MPHUTOK cTOuHOM Boamrl, M2/cyT; BITKg — Bemmuuna 6uo-
norﬁgeclgon noTpebHOCTH B KHCJIOpode, NOCTynamlie B a3poTeHK CToYHOoH BO-
nel, r/M>; W — of6neM aspoTeHKka M pereHeparTopa, M3; Z cp — CpemHAs N03a
HNla B COOPYXEHHH, I'/1; &1 — 30/IBHOCTD KJIa B DOMAX EOAHHHIbI,
YIPOILEHUA pacYeTOB PeKOMEHYyeTcCH n%aoaamca rpadpuxom Ha pHC.S,
no3soAIWMM nonyuuts 3HaveHHe (XITK/BIIKg) </
2.15. KavecrBo croyHO# BoAbl, ouMlleHHOR B GHodumbrpax, mo BIKsorer
ClteiyeT pacCUHTLIBATE no dopMyne ?

B 2/3
L, = (XNK/BNK.) "+ L, [ K, @)

]

rae L.~ BIIKg grop OunienHoft crouHoit Bonsl Mr/n; XIIK/BITKg — Besmrmta
xuMHUeckolt ¥ 6HONIOrMYecKol MOTPeGHOCTH B KHMC/IOpoOle, nocrynaioie B GHo-
bunLTp crouHo#t Bomml, Mrin; La — BITKg Bopsl, nocrynaoiue# Ha GnodHbTp,
mr/n; K — xoadHIMeHT.,

Koadppmment K s pacuera BbICOKOHAIpyaeMbIX OGHOGHILTPOB CienyerT
onpenenArs fto rabn. 2.

IIna ynpoiueHHA pacyeToB peKOMEHAYeTCA nogﬁom’n’m rpadpukKoM Ha PHC, J,
MO3BONAIIIMM NoTydnThb 3HaYeHHe (XIIK/BIIKg) </,
2.16. KoappuuwueHT A npu oTkinoHeHHH 3Havenw#t 8,4, g, npunarsix B Tabn.2,
PACCUHTRIBAIOT IO POpMYyIE
oCF +/3
K=10 , (5)



Tabnuua 2

B H 3HaueHHS Ko3pdHIHeHTa K B 3a§mc MOCTH OT TEMIIEPATYPHI CTOYHOR BOIBI t;, 0(‘7 BICOTEI SHoOUILTpa A, M;
yAENBHLIA pacxofl Bo3yxa B, M°/M~ BOMIb M MHAPaBIHYECKOR HATPY3KH (., M3/MZ B CyTKH
t=8 O s=10 | g=12 - 4= 14
g=10 q:z—o_Lg =30[g=10 | g=20[g =30] ¢ =10] g=20 g=30| g =10 4;_—__-50| g =30
8 2 3,02 2,32 204 338 25 218 376 274 236 43 302 256
8 3 525 3,53 2,89 6,2 3,96 3,22 7,32 464 3,62 8,95 5,25 4,09
8 4 9,05 5,37 4.14 10,4 6,25 4,73 11,2 7,54 5,56 12,10 9,05 6,54
10 2 3,69 2,89 2,58 408 3,11 2,76 4.5 3,36 2,93 5,09 3,67 3,16
10 3 6,1 4,24 3,56 7,08 4.74 3,94 8,23 5,31 4,36 9.9 6,04 4.84
10 4 10,1 6,23 4.9 12,3 7,18 5,68 15,1 8,45 6,88 164 10 7.42
12 2 432 3,38 3,01 4,76 3,72 3,28 5,31 3,98 3,44 597 4,31 3,7
12 3 7,25 5,01 4,18 8,35 5,55 4,78 9.9 6,35 5,14 11,7 7,2 5,72
12 4 1 7,35 5,83 14,8 8,5 6,92 184 104 7,69 23,1 12 8,83
zaLt M Puc. 4. 3asuHcamocts BIIKs
OMMIIICHHOH CTOYHOH BoOIk!
‘ (L¢g), oTCTOCHHOM B TeueHue
% 2 4 npo6H OT Harpy3KH Ha
H1 (N)
12 T 3 £ 7 g i 13 15
Puc. 5. Kpisad @mi HaXoXge, ’ XKfiK s
§ nus 3navenns (XITK/BIIKs)
4

0 200 400 60 8 0
N,mr 611K/ cym



0,6
HB Ky

rne F= = $ 04  — KpHTepHanbHbIf KoMmnekc; K = 0,2:1,047
craHTa norpebiieHHs xucnopoda; ¢ — TeMIepaTypa CTOYHON Bonel, C; A — BhI-
cora 6uoduieTpa, M; B8 — Yflerm-[mn pacxon BO3yxa, M”/M> BoObl; 4 — r'Hipas-
MHueckast Harpyska, M3/M2 cyT; o ¥ /@ — KodbdHUHEHTH, MPHHHMAEMbIE
B 3aBHCMMOCTH OT YHAENBHOIO pacxofla BO3AyXa H BeHYHHLI KPHTEPHANBHOTIO
KOMIUTeKca o Tabn. 3.

£-20 _ xon-

Tabnuua 3

s seees s Sy S — T I N S N e - e e S . . i i " s ey e iyt I S TN S S Sy S -

YnensHpIft pagxozb KpntepuansHeIf 3HaucHHA Ko3(dPUIHEHTOB

Bo3ayxa B8, M2 /M KOMILNEKC F e e e e
oC T J3

8 >0,662 1,51 0

8 >0,662 0,47 0,69

10 £0,85 1,2 0,13

10 > 0,85 04 0,83

12 & 1,06 1,1 0,19

12 >1,06 0,2 1,15

2.17. KoadduumeHt X A pacdeTa KanenbHhIX GHOPHIBTPOB ClEAyeT onpefe-
f1ATHL o Tabn. 4, cocrapneuuoft no dopmyne (5).

Tabnuua 4

CuppaBim- | 3HaueHHA xo:xggtmmema A B 3aBHCHMOCTH OT TEMINEPATY phl CTOU-
yecKkas Ha- | Hoft Boasl, * 9C, BLICOTE! OuoduneTpa H M rHApaBIHIECKOH

3
, | Harpy3ku ¢,M>/M< B CyTKH
i e A il i

CYTKH t = =10 =12 £=14

T ey ey e S s S

1 8 11.6 9,8 12,6 10,7 138 114 151
1,5 5,9 10,2 7 109 8,2 11,7 10 12.8
2 4,9 8,2 5,7 10 6.6 10,7 8 11,5
2,5 4,3 6,9 4.9 8,3 56 10,1 6,7 10,7
3 3,8 6 44 7.1 6 8,6 59 10,2

IIpu H3MeHeHHH 3HaveHult §, ¢, H ATeIX B Ta6n. 4, K03 OHUMEHT paccyu-
TeIBaloT 1o popMyrie (5) npu qB = 8 r«l’3llll!ln)a'§];l F< 0,662, o= i% y B=0. P

2.18. TexHonormyeckn 3bdekTHBHO paboTaWIMMHK a3’poTeHkaMH H OHo-
¢uneTpaMH CHeayeTr CUMTATh TaKHe, Y KOTOPBIX KAYeCTBO OUHMILEHHOH CTOuHOM
BOOBI MO BHI& oTcT OTJIHYAETCA OT pacCYMTAHHOM Mo HaHHoO# Meroauke He Gonee
yeMm Ha 30%. CHuxeHue 3¢pdexkTHBHOCTH paboThl a3poTeHKa H GnodwmLTpa Ha yKa-
3aHHYIO BEJIMYMHY OOMYCKAETCA 32 CUET pAla HEYUTCHHBIX B pacueTax GaKToOpoOB,

2.19. BIIKs5 B36onTanHo# ouMILEHHOR BOALI cnenyer npuHHMark 1,5 BIIKs
OTCTOeHHOR BoOnbi, bIIK CTOYHOH! BOOBI UIA OPHEHTHPOBOWYHBLIX PacuYeTOB
clleflyeT MpHHHMATE 1,5 Igﬁﬂ B36onraHHO# BOABI, a2 ANA TOYHBIX PaCueTOB YCTa-
HaBJTHBATh 3K CIIEPHMEHTAIBHBIM Ny TeM.

BropHuHbIe OTCTOHHHKH H HIOYTUIOTHHTEITH

2.20. BropuuHble OTCTOMHHKH HOIMXHBI 06GecneuHBaTh BhIJIeNeHHe AKTHBHOIO
Hi1a ¥ OHOIUTEHKH W3 ouHlMeHHOM Boabl. KavecTBo paGoThl BTOPHYHBIX OTCTOMHH-
KOB, ABJIMIOILMXCA 3aBEPLUAIOUIHM 3TAllOM OYHMCTKHM CTOYHBIX BON HA CTaHLMAX
aspaunm, B 3IHauMTeNLHOR CreneHu onpefenser I PdekTMBHOCTL paloThl CTaAHUUK
B UenoM. TexHonoruwueckyw 3bdekTHBHOCTL paboThl BTOPMUHBIX OTCTOHHHKOB
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OLCHHBAIOT MO KOHUCHTPALMH OCTaBlIeficd 4YaCTH aKTHBHOTO Hina H OHOIUIEHKH
B OYMILUECHHONR BOAE.

2.21. BeIHOC aKTMBHOrO M2 H OHOIUIEHKH (B3BellIEHHLIX BEUIECTB) H3 BTOPHY-
HBEIX OTCTORHHUKOB ¢ ouyMIeHHOH Bono#t B 3aBucHMocTH oT BITIKg orcroeHHOH ouH-
HIeHHOH BOALI H BpEeMEHH OTCTaWBaHHA B OTCTOHHMKE cCleflyeT OnpeaenATh No

Tabi. S.
4 Lag
——— 3

Ta6n. 5 cocraBneHa no popmyne
(6)
5 T

rae &, — BBIHOC aKTHBHOrO H/a C ouHuleHHO# Bopmo#, mr/n; Ly — BIIKs ot-
cToeHHOft ouMIieHHOR BoOkl, Mr/n; T — Bpems npebbipaHUA BOOBl B OTCTONHH-
Ke, Y.

Tabnuue#t MOXHO TONB30BATECA NPH HIIOBOM HHIekce He Gonee 1350 cm3/r w
OTCYTCTBHM Mpolecca JeHHTPpHPHKALHH BO BTOPHYHLIX OTCTOHHHKAX.

2.22. TexHonorwdecku 3¢ddekTHBHO paloTaUIMMHU BTOPHUHBIMH OTCTOHRHHKA-
MH CIIe[lyeT CYHTaTh TaKHEe, Y KOTOPbIX BBIHOC aKTHBHOI'O Hjla He MpeBbINIaeT
PACCUMTAHHYIO MO HaHHON MeTouMKe BeTHUHHY Goree yeM Ha 10%.

2.23. MnoynnotHutrend OOMKHLI obeclieyHBaTh MaKCHMANBHOE YMEHBLUICHHE
06beMa H3OBITOUHOTO aKTHBHOI'O Hpa, ynansaemoro Ha pnanbHedulyio oOpaborky.
TexHonornueckyio 3PPeKTUBHOCTL paboThl HNOYIUIOTHHTENEH cleayeT OUeHHBATh
1Mo BNAXHOCTM YIUIOTHEHHOI'O HJIa U KadecTsyY HIOBOR Boabl. HemocraTouHas
P PeKTHBHOCTP PaboOThI COOPYXEHHS MO YIUVIOTHEHHIO aKTHBHOI'O MJIa IPHBOMAMT
K yBemueHHo obbeMa coopyxednhi no obpaborke ocanka.

[Ipy HEYOOBINIETBOPHTENIBHOM KadecTBe HIOBOR BOAM (M0 KOJHYECTBY B3BeE-
uwieHHbIX BellecTB U BITK5),.mpu nepenaye ee Ha MOBTOPHYIO OYHCTKY YBEJTHUHBAETCA
Harpy3ka Ha OYMCTHBIC COOPYXXEHHA.

2.24, Texnonorndeckn 3¢dekTHBHO paboTaollHe HIOYIUTOTHHTEH AKTHBHOT'O
HJla HE JOIXKHbI ofecneywBaTrh BNAXKHOCTL YIJIOTHEHHOTO MJIa B BEPTHKANBHLIX
UnoynnotHurenax 96-98% (npx BpeMeHH ymwioTHeRna ¢ = 10—12 4) u panu-
AUTBHBIX — 96,5-97.5% (upn 4 = 9-114).

[IpuBelleHHas BNAXHOCTL YIUIOTHEHHOI'O MJIA OTHOCHTCA K HJIOYIUTIOTHHTEIIAM,
CTYUIAIOLIMM aKTHBHAIA HJT a3pOTEeHKOB, paboTaluMx 0e3 HATpHOHUKALMH,

Coopyxenusi 06e33apaxpanis OWILEHHON BOObI

2.25. CoopyxeHust oGe33apaXHBaHHA MOJDKHW ofecnedHBaTh CHHXKeHue Gaxre-
pHaNIBHBIX 3arpA3HEHHA B OYHILICEHHOH BOME A0 HOPMATHBHAEIX. TeXHOJIOrHYECKYIO
dpdexTHBHOCTL paboThl coopyXeHu#t o06e33apaxXMBaHHA CNefyeT OIECHHBATh IO
KoNHUeCTBY OakTepuft kHIlledtHOH rpyNnni, oCTaBLINXCA B Bofe nocie o6e33zapax-
BaHHA, a TakXe Mo KOHIUEHTpaUMH OCTATOUHOI'O Xjopa, eciim obellzapaxHBaHHe
MPOH3BOOMTCHA XJIOPOM MINH €ro NMPOH3BOMAHAIM.

2.26, TexHonormuecku 3¢ppekTHBHO paboTtaolme coopyXeHusa obe3lapaxHba-
HHMS JODKHBI YMEHBIIHTL KommdecTBO Oaxkrepuit kKumeuno#t rpynnul B8 1 11 crounoft
Book! 0o 1000 wrr., He Gonee. Ko/miuecTBO OCTATOYHOrO XJIopa MOJDKHO OBITH
1,5 mMr/n npu o643aTeTBHOM KOHTaKTe BOAKI C XJIOpOM He MeHee 30 MHH.

Coopyxemns no o6paborke ocanxon

2.27. O6paboTka 0CaKOB OCYLUECIBNAETCA JUIA MOATOTOBKH MX K YOAJICHHIO
C TEPPHTOPHA OYHCTHBIX CTAHUMHA NMPH MAKCHMANBHO BO3MOXHOHR YyTHITM3AUMH NO-
JICIHBIX KOMIIOHEHTOB H IMPEeNOTBpPAILCHHA 3arpiA3HEHHA OKpyXawiieh cpenbl,
B TOM YHCJIE IPH NMOJIHOM HCKIIOYEHHH cOpoca ocaika B BOOOEMBL.

2.28. O6paboTka ocankoB, KaK MpaBuNo, ROJDKHa obecreynBaTh 06€33aparkuBa-
HHe, cTabHIM3auHIo (He3arHHBaeMocCTsh) H o0e3BoXXHBaHME.

OGe33zapaxuBaHHe AOCTHIAETCH HarpeBoM ocankos fo 50-550C s MerauTenkax
viM 1o 60°C B cylwikax H Kamepax aereJlbMHHTH3AUMK, 6o npyrMMH MeTonaMH
(KOMIOCTHpOBAHHE C TBepALIMH OBITOBHIMH OTXOIAaMH, XHMHueckoe ob6e33zapaxH-
BaHHE H 1ip.). IPdeKTHBHOCTE 00e33apaxHBaHHA [0JDKHa NMOATBEPXIATHCA nabo-

10
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TaGbnuua 5
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[Ipomomxu- |BuiHOC B3BELIEHHBIX BELIECTB H3 BTOPHYHBIX OTCTORHMKOB [UIS I'OPOACKHX CTOMHBIX BOM, Mr/1, rpH BIIK 5 oTcroeHHoM
TEJILHOCTD |OYHILICHHON BOALI L, ,mr/n

. el S T - e e RS TS s gy T e ey gy e EE——— . . S s S e s S Ty s bl S S — e e oasles A S s g = R e TR R W A T S T e T e —— s Seees Saeeft SEEEES Sl P T ey T e—_ .

0,5 25 31 35 40 44 43 32 54 60 63 67 70 74
0,8 18 22 26 30 33 36 39 40 46 49 52 54 58
1 16 19 23 26 29 32 35 36 41 44 46 49 52
1,2 14 17 21 24 26 29 32 33 38 40 43 46 48
1,4 13 16 19 22 25 27 30 31 35 38 41 43 46
1,6 12 15 18 21 24 26 29 29 34 36 39 41 44
1,8 11 14 17 20 23 23 27 28 32 35 37 40 42
2 11 14 16 19 22 24 27 27 31 34 36 39 41
2,2 10 13 16 18 21 23 26 26 31 33 35 38 40
2,4 10 13 1§ 18 20 23 25 26 30 32 34 37 39
2,6 10 12 15 17 20 22 25 25 29 32 34 36 38
2,8 9 12 15 17 19 22 24 24 29 31 33 36 38
3 9 12 14 17 19 21 24 24 28 31 33 35 37



garopuum AHAITH3aMH HA OTCYTCTBHE XH3HeCNOCOOGHBIX AHI renbMHHTOB. (rta-
HITH3aOHA [JOCTHI8eTCA NpH aHa’pobHom H a’xpobHoM cOpaxuBaHWH, BBEACHHH B
ocaloK H3BecTH Ho mocTHxeHUA pH He mestee 11-12.

Ha 51 eHKaxX Ccneayer M[OOoCTHraTs BBIXOA TIa3oB OpoxeHuda He HHXKe
8—10 M?/M° cOGpaxuBaeMoOro ocagka ¢ coaepxaHHemM MeTaHa He MeHee 50-60%
(o6reMHLIX). A3polHo cOpoxeHuniit OK HE [OMKEeH HMETh YHOeNnnHoe CoMpo-

THBNeHHe GUIbTpauK Gonee 60—100:10 10 cm/r.

O6e3BoXHBaHHE OCAJIKOB [0 COCTOSHHA TBEPAOro WIH NOJIy TBEpOOro NMpoAyKTa
OCYIRECTBNACTCA MOACYIIKO# Ha WIIOBRIX nnoulaakax, o6paborkoft Ha LieHTpHPY-
rax, BakyyM-bwibTpax, OHnbTpdipeccax, NMPH 3TOM BJIAXKHOCTL 00€3BOXEHHBIX
OCaJ1KOB He Q0/DKHa npeshiiath 80-85%.

O6Ge3BoXxXHBaHHE 0OCaAKOB OO0 COCTORAHHA TBEPHOro CyXoro, celliyyero, He pas-
MBIBaEMOI0 BOOOH NMpOOAYKTa QOCTHIraeTcA TEpMHUYECKOH CYLIKOH C OQHOBpEMEH-
HRIM UX 00e3BoXxHBaHHEM H cTabnimM3auuer. BnaxxHoCTh TEpMHYECKH BhICYLUIEHH X
OCaKOB He JOJDKHA MpeBhiiath 45— 50%.

2.29. OcHOBHBIMH MOKa3aTeNAMH TexHoJorHieCKoR 3 PEeKTHBHOCTH COOpPYXKe-
HUit 1o ofpaboTKe OCAAKOB ABAAIOTCA TCXHONMOTHYECKHE napamerphl uX paborhi,
HINOXEHHRIE B N, 2.28. [IpeBnilieHie yneMhHOH Harpy3KH (MTPOH3BOOHTEIIRHOCTH)
coopyxeHHit no obpaborke ocanxoB Gosnee yemM Ha 10% cmepx 3HaueHHMRt, npeny-
CMOTPEHHBIX NMPOCKTOM, NacNOPTHHIMH OAHHLIMH, MaTEpHANIAMH HACTOALLlEH MeTo-
OHKH, BEAET K HEIONYCTHMOMY CHHXKEHHIO HX TeXHOJNorHiecKoft 3P ex THBHOCTH.

2.30. YTHm3aimMa ocaiKoB MOXET YacTHYHO OCYULECTBIIATECA B xone ux obpa-
GoTkH, HampuMep NMpH cOpanaBaHHH OCAIKOB B METAHTEHKAX C NOJTyYEHHEM Ia30B
OpoxeHRA H HCNOMB3OBAHHEM HX B KauecTBe TOIIMBA, MPH COBMEIUEHHBIX NpO-
leCCaX TEPMHUCCKON CYIIKH U CXHIaHKHH OCAIKOB H AAp.

O6paboraHHhie OCAAKH MOIYT HCMOJIB3OBATHCA B KayeCTBE OpraHOMHMHepasib-
HOro ynoOpeHusa Ha o0beKTAX IMOPOACKOIQ O3¢/IeHEHHA H B CEJILCKOM XO03AHCTBE,
HcnonblosaHue oCafgKoB JOJDKHO OCYLIECTBIATHCA B COOTBETCTBHM € NMONOXKEHHA-
MH “BpeMeHHBIX TEeXHHMYECKHX YCOBHff Ha TepMHYECKH BLICYILIEHHBIN oCamoK
MNOPOACKHX CTOYHRIX BOMA, MCMONMB3YEMLIR B KaueCcTBe yRoOpeHME I CenmbCcKOro
xoaatcrna*r (M., OHTHU AKX, 1980Tr.).

2.31. HeyTHiH3HpyeMREIt OCAlOK MNOMIEXHT CKNATHPOBAHUIO B ClNELHATBHRIX
OCAIKOHaKOIMMMTEAX HIH cOpoCy B OTBAJ MO corjlacoBaHHl ¢ oprasamMu CIC,

2.32. Oprasnl >XM/MIIHO-KOMMYHAJIBHOI'O XO3SHCTBa OCYUIECTBIAIOT NJIaHHPO-
BaHHE KOJIHYECTBA YNANIAEMOro, B TOM YHCNE YTHJIHIUPYEMOIO H XPaHHMOrO
Ha CTRHUHMAX OCRKA MO OTHOLUCHHI K o0pasymouieMycs ocaaxky (B pacuere Ha
CyXxoe BEIIEeCTBO OcCaiKa B IOl B NPOLEHTAX) ¢ yueToM O006eCneyeHHOCTH OYMCTHBIX
CTAHIMH TPAHCHOPTOM [UIS BHIBO3Aa OCAZKOB, HAMHWYMR noTpelureneft H Opyrux
MECTHLIX YCIIOBHMHR., 3HaYeHHMRK 3ITHX NokKalaTenell yTBREPKJAWTCE HUCTIONKOMAMK
Ha NATHICTHHA NEPHO/.

ITPHJIOXEHHE

[TIPUMEPLI PACUETA
10 OITPENEJIEHHI0O TEXHOJIOTMYECKOH 39OEKTUBHOCTH
PABOTHI T'OPOJCKHUX KAHAJIU3ALIMOHHBIX OUHUCTHBIX COOPYXEHHHA

lMpumep 1. Onpenemute 3¢ deKTHBHOCTE paBoThI TOPOACKHX OMHCTHRIX COOpPY-
KeHHH# KaHATH3AIHH npouanonmemw N0 NPOEKTY Q = 220 Thic.M7/cYT,
paxTHueckat - Qgaxr = 242,5 ThiC. MI/CYT.

KagecrBo oumiicHHoR Boam no mpoekTy: BIIKgpomy = 15 mr/n; BaBelleHHble
Belnectsa ~15 mr/n,

1. Onpenemm Q?Q)GKTI{BHOCTB paboThl 11eCKOJIOBOK IO 3aepXaHH INecKa
kpymHocTso 4 = 0,25 mMm. Jnma neckonmobBkH L = 15 M, CKOpOCTS MPOTEKAHHA
V = 0,3 M/c; paGouan rirySuna Hp =173 M.

JddexT 3anepxaHHs necka KpymHocThi0 0,25 MM 1o 3KCITyaTaUMOHHBIM
RaHHBLIM CoCTaBngeT 3= 72%.

Bpemsa npebnmaHua cTOMHOR BOAKI B IECKONOBKE:

T= L[V =15/03=50c.
[loBepXHOCTHAA Harpv3ika
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£ =Hp|T =1300/50 = 26 mm/c.
Haxonum otowenne U, /£ =26/26 =1,

TIo rpapuky (puc. 1) >¢ddexT 3anepxaHusa necka kpymnHocteio 0,25 MM pns
Uo / £ =1coctaBur 3= 70%.

PacxoxaeHue 3Ppdexra 3aiepXaHUA MecKa Mo rpadUKy H IKCNIYaTALHMOHHBIM
JaHHBIM coctaBnaer: 72% —-70% =2%, yto roBopMT 06 yImoOBIETBOpPHTE/BHON
paboTe neckonoBkH (cm. 1. 2.7).

2., OnpegemM 3dpdeKTHBHOCT: paboThl NMepBHYHOrO OTCTORHMKA pa3MeEpoOM
36x36x3,5 M MO CHHXEHHMIO B3BeEllleHHLIX BELIECTB MPH CJIEAYIOLMX YCIOBHAX
IKCNTYATAlUH: TNPOAOCIDKHTENLHOCTh OTCTAHBAHKA 1,9 4, KOHUEHTpaUMA B3BellicH-
HLIX BELECTB B Nocrynaiouleit Bone €, = 320 mr/n, ocenaloutnx — 230 Mr/n, B oc-
BeTneHHol BoOe B3BellleHHBIX BellecTB € = 128 mr/n, ocepaoumwmx — 69 mr/m.
IPPexT cHHXKEeHHA B3BElLIeHHLIX Benlects 2 = 60%, BNaXHOCTh ocanka 95% Temrne-
patypa Boghl ¢ = 20°C.

Mo rpadpuxy (puc. 2) HaxomuMm, qTo A T=19uu €, = 320 mr/n apdexr
OCBETJICHHUSA = 62%. C yvyeroM nonpaBkH no rpapuky (puc. 3) Ha HepaBHOMe-
HoCTh NpuToka — (,8 (nonpaska Ha TeMHepaTypy He YUHThLIBAETCH, TAK KaK TeMIle-
parypa nocrynaioue#t Boanl cocrapimaer ¢ = 20°C, yro coorBercrByeT 3 PeKTHB-
HOCTH CHH)XEHMA B3BellleHHLIX BeElleCTB MO pHC. 2), HaXOOHMM, YTO OXHlaemas
apdexTMBHOCTS cocTaBuT 62 — 0,8 = 61,2%.

PacxoxneHue 3d@PekTa ocBeTIEHHA MO rpadHKy H 3KCNNYaTAUHMOHHBIM JaHHBIM
cocraByier 61,2 —60 = 1,2%, uTO CBHIETENLCTBYET O XopoluieHt pabore oTcTOH-
HuKka (cMm. n. 2.10).

3. Onpenermm TexHonorueecky® 3pdekTHBHOCT: paboThl a9pOTEHKa TPH Clie-
AYIOUMX 3HaYeHMAX IKCIUTyaTauMoHHBIX naHHbix: BIIKg nocrynawiueit B a3spo-

TeHK Boabl — 127 mr/n; nepuon a’pauMr — 7= 3.4 4; CpedHAA [103a HN1a B a3po-
TeHKe — e = 1,75 r/n; 30MBHOCTE aKTHBHOrO HiIa Oy = 35%; XIIK nocrymnaio-
et B a3poTeHKH Boabl — 245 Mr/n; temnepatypa Boiki B apoteHke ¢ = 200C;
BIIK  5orcr OWMLIEHHO# BOMBI Lts = MTI/n; BHKSB:;Gom OUHILICHHONK BO-

oasl — 19,5 mr/n.
/ Harpysxa no BIIKs Ha | r 6e330omsHoro cyxoro seutectBa N = 789,6 mr BI1Ks/
rCyT.

Haxomum no somorpamme 3naveHue XIIK/BIIK,,orknanmBas no ocu abupce
245/127 = 1,9. U3 a3toft ToukH NPOBOAHM BEPTMKAITEHYI0 MPAMYIO [0 Nepeceve-
HHA C KPHBOH, 2 3aT€M H3 TOUYKH MNepeceyeHUA TOPHU3OHTUTHHYK JIHHHMIO [0 mepe-
CeyeHHA C OChI0 OPIHHAT, I'le HaXOMHM 3HauYeHHe

(XMK/BNKg) 2> = 1S, 55
NoncunThiBacM 3HaYEHME LU = 4%+ (XIIK/BIIKg) </~ +0,015 N (15/ ¢ ) =
= 4+15+0,015-789,6 (15/20) = 13,8 mr/n.

PacxoxneHue 3HayeHHS BIIKs5 grop ouHilicHHOM BOOKI MeXNy 3K CIUTYyaTalUMOH-
HbIMH JAaHHBIMH M PaCCYMTAHHLIMM cocTtaBnser: 13.8 — 13 = 0,8 mr/n (vmu 5,7%),
UTO CBUAETEIILCTBYET 006 ynoBnerBopurenstoft pabore asporenka (cm. m. 2.18).

4. Or?enemm 3pdexTMBHOCTL paboOTH BTOPHYHOTO OTCTOMHMKA pa3MepoM
36x36x3,5 M Mo 3agepXaHMI0 B3BCIUCHHLIX BELIECTB (aKTUBHOI'O MJa) MpPH cle-
OYOLUMX YCIOBHAX 3KCIUTyaTauHM: BpeMs NpeObhiBaHMA BOOALI B OTCTORHHKE T =
= 1,27 4; BIIKs B3aGonrantoft ounuienHo#t soasl — 19,5 mr/n; BIIKs5 oTcToeHHOM
OUHILCHHOR BOIH Lgy= 13 Mr/n; KOHUCHTPALMA B3IBELICHHBIX BELIECTB B OYH-
uteHHo# Bone B, = 23 Mr/n.

[To Tabn. 5 nyrem uHTepnonauMH HaxomuMm, yro A 7 = 1,27 yu bIIKgq1er =
= 13 mr/n KOHUEHTPAUHA B3IBELICHHBIX BeleCTB B OYMILEHHOR BoMAE COCTaBHT
24 wmr/n.

PacxoxaeHHe KOHUEHTPAUMH B3BellIeHHLIX BellecTB no TabnHUe H IKCIUIyarTa-
IHOHHBIM MaHHBIM cocTapnsfeT: 24 — 23 = 1 mr/n (Mim 4%), uTO TOBOPHT O XOPpO-
et pabore orcToMHHKa (cM. m. 2.22).

Takum ob6pa3om, NMpoBelecHHble pacyeThi OKa3biBAalOT, YTO BCE OCHOBHHIE COO-
PYXEHUR CTaHIUMHH IKCIUTYATHPYIOTCA YAOBJIETBOPHTEITBHO, O YeM CBHOETETBCTBYIOT
HeGolbllIHe PACXOXICHHA pacdeTHBIX H daKTHYEeCKHX NoKa3larencfl KavyecTBa OYHM-
uieHHo# Boabl. OOHaKO Ha CTaHUMH He MOTYT ObIThE MOCTHMHYTH NMPOEKTHhIE TOKa-
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3aTeNH MO OYHCTKE CTOYHBIX BO M3-3a Neperpy3KH OYHCTHBIX COOpYyXeHHMit. B cBi-
3H C 3ITHM BPEMEHHO [10 OCYUWIECTBIICHHA CTPOMTENBCTBA HOMOMHHUTENLHBIX OUMCT-
HBIX COOpYX€HHH B COOTBETCTBHHM C IUTaHOM MeponpHATHR (cM. 1. 1.7) mocTHrae-
Mble B HaCTOAlleE BpPeMs IMOKA32TENH OUYHCTKH BOALI 10 B3IBEUICHHRIM Be-
utectBaM — 23 mr/n U bIIKg 536 — 19,5 Mr/n noyoxsel GRITE BpeMeHHO BKIIOYEHD
B pa3pellieHHE HA CNECUHATBHOE BOOOHCNONMb3oBaHKe (cMm. . 1.2),

JU1g nopbiilieHUA CTefleHW OYHCTKH CTOYHBIX BOM B COOTBETCTBHH C IPOESKTHhHIMH
MoKa3areaMH crneayeT pa3paloraTs MepoONpHATHA 110 PACLIMPEHHIO CTAHIHH H OCY-
LIECTBHTh CTPOHTENIBCTBO QONOJMHHTEBHBIX COOPYXEHUA.

Ipumep 2. Onpenermrs 3¢ dex™MBHROCTL paGoThl rOpOACKHX OYHCTHBIX Cé)ﬂpy-
XKEHHH KaHAJM3allHH TPOU3BOMMTENIBHOCTHIO IO NMpoekTy . @ = 100 Teic.M?/cyT.
DaKTHYECKaA TIPOH3IBOOMTENBHOCTD @ bakT = 125 TBIC. M3/CyT.

KauecTBO ouHiLieHHO# BOORI 11O IIPOEKTY

bIIKom = 15 Mmr/n; B3seuieHHble BemectBa — 12 Mr/o.

OueHuM 3¢ dexMBHOCTE paboThl OTAETRHBIX OYHCTHBRIX COOpYXKEHUHM, BXOOA-
1IMX B COCTAB CTaHLMH.

1. Ompenenum 3¢ @PeKTHBHOCTD paboThl MECKONOBKH NO 3aepXaHHIO MeCKa
KpymnHoctelo & = 0,25 mMm. JliiuHa neckonoBkM L = 14 M; CKopocTh NIpOTeKa-
HHA V¥V = 0,5 m/c; rny6una ookl B neckonoske H = 0,75 m.

b dekTHBHOCTL 3aiepXkaHusl Necka KpynHocTeio 0,25 MM MO 3KCITYaTalHOH-
HBIM [1aHHBIM coCTaBifer = 38,1%.

Bpemsa npebpiraHus cTouHoNt BoOkl B NMeckoJloBke 7 =L / V =14/0,5 = 28 cex.

IToBepxHoCTHaA Harpy3ka

F= Hyf T =1750/28=27mm/c. Hg /{-' = 26/27=0,9.

[To rpaduxy (puc. 1) mna Ao /£ = 0,9 adpdekTHBHOCTE 33ACPIKAHHUA NMecKa
KpylHocTH 0,25 MM coctaenfer 63%.

PacxoxneHue @tgexra 3afiep)KaHHA Necka Mo rpaduky H 3KCIUTyaTallHOMHBIM
HAHHBIM coCTaBHT 63 — 38,1 = 24 9%. Tako#t BLICOKHE MPOLUEHT PacXoXIACHUA
TFOBOPHT O HEOGXOOMMOCTH yJIyJlLUeHHA IKCNNYyaTalMH NECKONOBKH (CM. I1. 2.7),

2. Onpenenum 3 dexTHBHOCTE paborhl NMEPBUUHOLO OTCTOHHHKZ pa3MepamH
45x8x3,3 M 1O CHHXXEHHMIO B3BEILUEHHbIX BELIECTB MPH CIEeAyIOLIMX YCIOBHAX pa-
6OThI: MPOAOIIKHTENBHOCTE OTCTaHBaHUA 7 = 1,6 4 KOHUCHTpaUuMd BIBElLIEHHBIX
BelllecTB B NocTynaioule#t Boge (, = 216 mr/n, oceptalonmx — 156 mr/n; B oc-
BeTNeHHON Bolle BaBelleHHBIX BewlecTs € = 107 mr/n, ocepaloumx — 62 Mr/m.
J¢pdeKT CHHXKEHUSA B3BellleHHBIX BelllecTB 3 = 50%; BnaxHoOCTb ocagka — 94%;
TeMmlleparypa Boabl 7 = 190C, Ilo rpaduky (puc. 2) HaxoguM, yTo oA 7 =

=],6 4 H Co = 216 mr/n 3dbdexr ocrernenna 2 = 53%. C yueToM DONpaBoK
no rpapuky (puc. 3) Ha HepaBHOMepHOCThL mpuroka 1% M Temnepatypy 1,5x1 =
=1,5% oxnpaeman 3¢pdexTHBHOCTL cocTaBHT 53 — 1 — 1,5 = 50,5%.

Pacxoxpeuue oxupaemoro dhdexra ocBeTneHUMd H HAKTHYECKOrO COCTABMT:
50,5 - 50 = 0,5%, uro cBHEETENLCTBYeT o0 Xopolle#t pabore OTCTORHMKA
(cm. n. 2.10).

3. OnpemenuM TexHoNnoruyecKyw 3¢deKTHBHOCTD paboThl a’pOTeHKa IpH
CNEeMyoUMX YCIOBUAX ero 3KCINnyaTauuu:

BIIK5 nocrynaiowe#t Boasl — 89 Mr/n; nepuon aspaunu — 4,5 4; cpeoHAA
1033 A B a3pOTeHKe Q.pn = 0,7 r/n; 30MLHOCTL aKTHBHOTO HITA Sy = 29,9%;
XIIK noctynamooiieit B a3poTeHK BoAkl — 185 Mr/m; Temmneparypa BoAbl B a3po-
TeHKe t = 17,50C; BIKs grer OUMILICHHOA BOABL Ly .= 21,3 mr/m;
BHKS B30ONIT OUHILICHHON BObI --0-51,9 MP/H.

Harpy3ska no bIIKg #a 1 r Ge3305mmHoro cyxoro seuiectsa usa

N = 970 mr BIIK ¢/r.cyr.
HaxonuMm no HoMorpamme 3HaueHHe xmulfm(s, OTKJadbiBass 1o ocu abimce

185/89 = 2, Hanee n3 aroft TOUKH NMPOBOAMM BEPTHKATBHYIO NMPAMYIO 0 liepeceye-
HHA C KPHBO#H, 2 3aTe€M H3 TOYKH MepeceyeHHA TOPHIOHTATBHYIO JIHHHIO 10 Ne€pece-

YCHHUA C OChIO oygmna'r, rgjc HaxoouM 3HaueHUe
(XNIK/BIIK) 2/3 = 1,6.
[MTogcuuThiBaEM 3HAUCHHE
Ly, =4+ (XNK/BIKg)2/3 +0,015 N (15/2) =

= 4+ 1,6 +0,015970 (15/17,5) = 18,1 mr/n.
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Pacxoxnenue 3HaueHus DBIIKs5 4rop OUMLLeHHOR BOOBI MEXOY IKCIUTYaTaUHOH-
HEIMH JAHHBIMY H PaCCUHTaHHBIMH cocTaBHT 21,3 — 18,1 = 3.2 mr/n (v 27,6%),
YTO TOBOPHT 00 YOOBJICTBOPHTENRHOM 3KCINyaTAlUK A3POTEHKA B CHOXKUBIIMXCA
YCIIOBHAX C HH3KHMH [103aMH aKTHBHOTO HJIa.

4. OnpepnemvM 3bdexTHBHOCT, paboThl BTOPHYHOTO OTCTOMHHMKA pa3sMEpPOM
33x3x4 M no 3a1epXXaHHIO B3BElIEeHHBLIX BelllecTB (2aKTHBHOTO HNa) MpH CAEAyo-
ILMX YCIIOBHSAX:

nepvpni orcTampanma — 7T = 13 4; BIIKs5 n3Gonrannolt owmnienHolt Booht —
31,9 mr/n; BIIKs oTcroenHolt ountensoft Bonsl Ly, = 21,3 mMr/n; koHueHTpauns
B3BelleHHBIX BellleCTB B OYHILieHHON Bofe Dg = 54 MT/n.

[To Tabn. 5 nyreM HHTepnonsAuMH HaxomuM, uTo A 7 = 1,3 uu BIIKs§ grer =
;—- 21,3 er/n, KOHUEHTPALUMA B3BelleHHBIX BELLECTB B OUMILIEHHOM BOOE COCTaBMT

5,5 mr/n.

Pa3HH12 B KOHUEHTPAHH B3BELUEHHBIX BellecTB no TabnHile H 3KCIUTYaTalMOH-
HBIM JAHHBIM COCTAaBHT 54 — 35,5 = 18,5 mr/n (wm 52%).

Taxot BbICOKHII NPOUEHT OTKJOHEHHA CBHAETENLCTBYET O HeoOXOHMMOCTH
YYYLUEHHA 3KCIUTyaTalH OTCTORHHKA (cM. 1. 2.22).

Taxum ofpadom, NMpoBeleHHble pacyeTsl NOKA3ILIBAKT, YTO HA CTAHUMM HE AOCTH-
FHYThI NPOEKTHLIE NOKA3aTEIH KaYyecTBa OYHLICHHON/ BOMBI,

Ina ynyudllleHHsi OYHCTKH CTOWHBIX BOM HeoOXOAMMO HaNaOKWTh 3KCIITyaTalHio
NECKONOBOK M BTOPHUYHBIX OTCTOMHHMKOB, pa3paboTaTh MepoOINpHATHA 110 YBEMye-
HHIO MPOU3IBOOMTEIILHOCTH CTAHUMH M OCYLIECTBHTH CTPOHTENLCTBO MAONONHHTENE
HBIX OYMCTHBIX COOPY XKECHHUHA,

BpeMeHHO 110 CTPOHTENLCTBA QOMNOMHHUTETRHLIX OYHCTHBIX COOPYXXeHHA KaueCcTBO
OYHILIEHHOR BOLLI MO B3BElIICHHBIM BellleCTBaAM HROJDKHO COOTBETCTBOBATL HOpPMa-
THBHBIM MOKAa3aTEJIAM, PACCUMTAHHBIM I10 HacToAleHd Meroauke, (2.21) H cocras-
nars 35,5 mr/n (a He 54 Mr/m, 9To MMeeTCA B HacTosflllee BpeMSA Ha CTaHLIMH),
a no BIIK5 p46 = 31,9 Mr/n, gocturaeMoe B HacTOMliiee BpeMA Ha CTAHUMH, ITH
JaHHbIE JOJDKHBI OBITE BPEMEHHO 10 OCYLUECTBJICHHMA IUIaHA MeponpHATHH
(cnia.zr;. 1.7) BHeceHBI B pa3pellieHHEe Ha CINEUHaTLHOE BOOOMNONbL30BaHHe (CM.
n 1.2.).

[Ipumep 3. Omnpenenursy 3 dekTHBHOCTE paboThl MOPOOCKHX OYHCTHBIX COOPY-
WEHNH KaHaMM3auun NPOU3BOIUTENRHOCTHIO N0 MPOCKTY @ mp = 20 ThiC. M7 /cyT,
daxTHieckat @ gair = 23 THIC. MO /CYT.

Kayecrro oumilieHHo#t Bombl no nmpoexTy BIIKpoqnm = 15 mr/m; B3BeuleHHbie
BeuwiecTBa — 15 Mr/n.

JPpPexTHBHOCTL paboThl COOpPYyXeHHH MeXaHHYeCKOH OYMCTKM H BTOPHMUHEIX
OTCTOAHHKOB OUCHHBAIOTCA AHANOIHYHO NpedbIgylieMy IpUMEDY.

OnpenennM TexHONOrHUecKY© 3¢ ¢ekTHBHOCTL paboThl BRICOKOHArPYyXaeMOTo
OHopuNBETpa NpH CleAyIOWMX 3HAYEHHAX IKCIUTYaTAaUMOHHBIX JaHHbIX

bIIKs noctynaowest B 6uodpunetp Boasi — 150 mr/m; XIIK  nocrynaioiueit
B 6uodpHiTp BOAKl — 300 Mr/n; Temneparypa Boakl B GHopwimTpe ¢ = 140C;
BIIK5 QUHILEHHOH! BOMBI Le,.= 19,5 mr/n; BIIKs pagonm OUMLIEHHON
BOJbI —05(32 Mr/11; BBHICOTa 6Ho¢nm.1'pa5 H=4wm; yoe mg pacxop Bo3ayxa 8=
=10 M3/M3; THApaB/IMYecKad Harpy3ka & = 20 M2/M<.CyT.

HaxonuM no Homorpamme (puc. 5) 3Havenune XIIK/BIIKs, orxknansmaa no
ocH abumcc 300/150 = 2,0. Jlanee u3 3Tolt TOUKH NMPOBOOHM BEPTHKAILHYIO NpS-
MY [0 MepeceueHUA C KPHBOMN, a 3aTEM M3 TOUKH MepeceyecHUs — TOpu3oH 10
nmlu;m 10 epeceYeHH A C OChblo OpAMHAT, ITie HaxoguM 3Haverue (XITK/BITKs) =

3.

Ilo 5&615. 2 HaXOOKM 3HaYCHHE KOS?’KI? uHeHTa KA T1pH t=140C, pB=
= 10 M2/m7, H=4m, g=2OM/-y'r, K = 10.

[MoacuuThIBaEM 3HaAUESHUE
150

Ly, = (XNK/BNKs)2/3+ (L, | K ) =15+ = 1,5+15= 16,5 mr/n.
0

Pacxoxpenue 3HaueHUs BIIKg orop OunilieHHOM BOABI MEXAY 3IKCIUTYaTalMOH-
HbIMH JAHHBIMH H NOACYHTAHHBIMH 110 opMyTie cocTapiider 195 — 16,5 = 3 mr/n

(:»mu 182,21‘?5)) ,YTO CBHACTENLCTBYET 00 ynoBiieTBopHTENRHOH pabore GuoduneTpa
cMm. . 2.18).
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PacyeTsl NNOKa3bIBAT, YT0 OHODHITLTPEI 3K CINYATHPYIOTCA YOOBJIETBOPHTENBHO,
O YeM CBHIOETeJILCTBYIOT HebonblliHve pacxoxaeHHA (aKTHYEeCKHX H PacueTHBIX

[I0OKa3aTene# xauecTBa OYHLLIEHHON BOIObI.

IInAg noBBILLIEHKA CTerneHH OYHCTKH CTOYHBIX BOI M JOCTHXEHHA IMPOSKTHRIX
BENTHYHH HEOOXOAMMO MPOH3BECTH pPacCLUHpEHHE CTAHIIHH.

o paclIMpeHHsi CTAaHUMH B COOTBETCTBHH ¢ IUIAaHOM MeponpuATHi (cMm. n. 1 7)
NOCTHIraeMoe B HacToflllee Bpema KaudecTBo ovHuleHHOR Boabl Mo BIIKS p36onr =
= 29,2 Mr/n ponkHo GLITP BpeMEHHO BKITIOUEHO B pa3pellicHHe Ha cCIelMaJIBHOe

Bogonone3oBaHue (cm.n 1.2).
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